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ABSTRACT

MOLECULAR EVOLUTION AND PHYLOGEOGRAPHY OF THE
EASTERN MEDITERRANEAN WATER FROG (PELOPHYLAX)
COMPLEX

Akén Pekken, ¢ijdem

Ph. D., Department of Biology
Supervisor: Assadrof. Dr. C. Can Bilgin

Cosupervisor: Assoc. Prof. Dr .

Jaruary 2015 342pages

Water frogs (genu®elophyla) in the eastern Mediterranean region represent a
genetically and phylogenetically diverse grodjmeir dependence on freshwater
habitats makes them highly sensitive to geological and climatic changes. Thus
they arean ideal group to study the effect of past geological processes
molecular evolution oproteincoding and noftoding genes on the genenand

on patterns of phylogeographythe eastern Mediterranean region.



In the first studythe complete sequence of water fldglophylax lessonaserum
albumin (SA) gene including all exons, all introngpstream sequena# the 5'
UTR and downstreansequence of the 3' UTR were reported. By alignihg
lessonae'albumin gene with albumin genes of closely and distantly related
amphibian species, potential regulatory elements and functional nmotifie 5'
UTR (TATA box, HP element, ADEI, ADE)land 3'UTR (PLE, USE1 and 2,
PAS, DSE) and in the exointron junctions were documente@omparison of
exon and intron lengths of the water fwgh other vertebrate speciesvealeda
strong length conservation in protein coding albumin exons among distinct
vertebrate speciegut high variation inintron lenghtsMoreover the search of

the entire scaffold for retroelemenitsdicatedseveral distinct classes wtincated
retroelementamilies upstrean of the 5 UTR,downstream bthe 3' UTR and
within individual albumin intronscould be one of the important drivers of the
albumin gene evolutionFinally, phylogendéic analysis based omucleotide
sequences ofproteincoding albumn exons supported previoumitochondrial
DNA (mtDNA) and the first intron fothe SA gendindings which were the sister
group relationship ofP. lessonaeand P. berger, a close relationships dP.
ridibundus and P. cf. bedriagaefrom Anatolia Moreover, P. epeiroticus is
closely related td®. ridibundus/P. cf. bedriagaén contrast to former mtDNA
findings, the SA exon data revealed that shqgipericusrepresent a distinct

lineage, which was supported by previous protein electrophoretic investigations.

In the second study, plogeographic patternsetween mitochondrigND2 and

ND3) and nuclear markeréSAl-1+RanaCR1) for water frog complex of the
eastern Mediterranean region were compaf@d. the basis of analysis using
extensive data set from mtDNA and nuDNA markers, these markers revealed
discordances in the tree topgly, the number of genetic stocks, the level of
genetic differentiation, the times of divergence and the patterns of geographic
distributionamong distinct water frog lineageBhese discordances betwevo
markers were discusséy distinct processes du@sincomplete lineage sorting,

retention of ancestral polymorphism, introgression after secondary contact

Vi



reacting with ex-biased or adaptive processesnd distinct selective constraints
on genesThe major watefrog lineages in the eastern Mediterranean regian,
cretensis, P. cypriensithe Levant P. bedriagag Cilician groups, Central $ia
groups, and Anatolian main allele groups (Mg@ould be affected in distinct

ways from these procesdbat were discussad this study.
Keywords: molecular evolutionthe serum albumin gen@elophylax lessonae,

retroelements,discordant phylogeography, eastern Mediterranean, water frog
(Pelophylax) mtDNA, ND2, ND3, nuDNA SAI1+RanaCR1.
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CHAPTER 1

GENERAL INTRODUCTION

1.1.Analysis of Molecular Evolution

Molecular evolutionary researcovers a broad range of topsmrting fromgene

and genome evolutiorio molecularphylogenetics (Li, 1997; Page and Holmes,
1998; Graur and Li, 2000; Nei and Kumar, 2000; Yang, 2006). Based on genetic
information stored imolecules (DNA, RNA, proteins), evolutionary patterns can
be analyzed and phylogetit relationships among species and supraspecific taxa
can be inferred. As can be demonstrated by argesving amount of molecular
data, molecular approaches which seppént traditional neamolecular methods

are a pivotal part of the toolkit of evolutionary biologists and systematists. For
Amphibia, internet sequence databases (GenBank, EMBL) currently contain about
3.326.318entries of DNA and RNA sequences. DNA seg@snm particular,
because they bear the code of lifgpyide the most detailed informatigossible

for any organism- the instructions for how each working part should be
assembled and operate (Page and Holmes 1%®®gress in technological
development in particular the simplification of molecular techniques and the
reduction in expense, will almost certainly lead to a further increase of molecular
studies.Thus, molecular wolution is a constantly changing and evolving field
because of the steadilyayving number of sequenced genomes, both prokaryotic

and eukaryotic, available to the scientific community and the public at large.



1.2.Mechanisms ofGenome Evolution

1.2.1. Gene and Genome Duplications

Genome evolution occurs at distinetvels; besid small scale changesuch as
single base substitutionsnsertions and deletionggene and whole genome
duplications (WGD) are possibléll of these mutdon events provideraw

geneticmaterialon whichnatural selectiogan act upon.

Genomeduplicatins have been playingan important role inthe vertebrate
genome evolutiorsince it was suggested (Ohno, 1970) that the early vertebrates
have undergone two rousidf whole genome duplication (2 R WGRpout 600

Ma which waslater documented by analysis bfox genes andHox geneclusters
(Holland et al., 1994; 1997BR of WGDs wergoroposedto occurin the stem
lineage of rayfinned fish (Meyer and Van de Peer, 2009hese global events
could extremelyincrease the umber ofgene copiesnd poduce severallistinct
paralog which providenovel raw material forevolutionary processdesading to
genomic innovationgZhang 2003) the globin gene familyis an impressive
example feviewed byStorz et al2013.

These gene copies could remairbeiost differently according to their functions
throughout evolution of vertebrate lineages (Blomme et al., 200&yefoe the

fate of paralogscan be differenti) both gene copies can remain and obtain new
functiors, (neofunctionalizatiopy ii) they can acque degenerative
conplementary mutations thus both are necessary to perform the original function
of the ancestral genésubfunctionalization)Force et al., 1999); iiithey can
maintainthe same function by gene conservation throaghcerted evolution (L
1997); iv) they canevolve topseudogenesnostly functionless which are not
deleterious and notliminated by selection (Zhang, 2003nd provide the
organism genetic diversity (Gu, 2003h the last case, it increases tolerance to



changing enviromental conditions decreasitige probability of extinction (Crow
and Wagner, 2006).

Rather than WGDgene duplicatiomicanalso arisefrom segmental duplications
(SDs), unequal crossing ovandtranspositions eventSDs arecharacterized by
low copynumber andccan change from few base paiecsmany megabase$hey
haveplayed animportantrole in the evolution of theuman and pmate genomes,
for examplemany rapidly evlving exonsare found within SDs (Lorent€&ardos
et al., 2013).SDs can be arrargf as adjacent duplicationsinterspersed
intrachromosom&f or interchromosombt (Ramos and Ferrier, 2012k was
suggested that distinct DNBased mechanisms are responsilfler these
arrangementsFor instance nonrhomologous ergbining (NHEJ) more ikely
results in adjacent duplication®eisel, 2009)while norallelic homologous
recombination(NAHR) between repdive elements on the genomecounts for
interspersed duplication@istonLavier et al., 2007)In the second mechanism,
unequal crossingverproduces linked duplicated geneshe chromosome which
can include many genes, a single gene or the part of a Bemetrangosition
mechansm, in contrast generate gene copies randomly inserted i@ genome
and not linked to the original qoy. BecausenRNA is reversdranscribed into
cDNA which is inserted into the genommany reglatory elements such as
promote are not transcribeduring this processrhus new gene copies generally
becomepseudogereewhich do not contain regulatory seqguees necessary for
transcription (Zhang, 2003).

1.2.2. Transposable Elements

Transposable element$Es) are important drivers ajenome evaition and are
intrinsic components of regulatory networks (Feschotte 2008).dérked
sequences such as promot@ran de Lagemaat et al., 2003; MarRamirez et
al., 2005; Cohen et al., 2009; Conley et al., 2008; Jern and Coffin, ,2008)

polyadenylation signaland termination sitgqfRoy-Engel et al., 2005; Lee et al.,



2008; Conley and Jordan, 201and smRNAs (Smalheiser and Torvik, 2088
involved in regulation of gene expression at both the transcriptional and post
transcriptional level(Feschotte, 2008Medstrand et al., 2005; Rebollo et al.,
2012)

Transposable elements are classified into two groups according to their structure
and mode of transposition: i) Retrotransposons (class | elements) which mobilize
via reversdranscription using an RNAntermediate, and ii) DNA transposons
(class Il elements) which replicate without an RNA intermediate, either by a cut
andpaste mechanism (DNA transposons), by rolling circle DNA replication
(helitrons), or by so far unknown mechanisms (politrons/mav@rifég. Levin

and Moran 2011; Rebollo et al., 2012). Among the Class | elements two major
subclasses are recognized: (1) retroelements (REs) with long terminal repeats
(LTRs) and (2) elements without LTRs (rbmR RESs) (Rebollo et al., 2012;
Deininger andBatzer, 2002)

The copy number of TEs is significantly related with the genome(Kizevell,

2002) For instance, TEs make up only small parts of the fruit Bisogophila
melanogastgr and the worm Qaenorhabditis elegajisgenomes (122% and

12%, repectively). In contrast, half or even more than half of the vertebrate
genomes is domimad by distinct classes of TEs. For example, 47% of the
genome of giant salamander, the largest genome in vertebrates (14 Gb to 74 Gb),
is dominated by TEs, particulaby LTR retrotransposons (Sun et al., 2011). In

human, 45% of the genome contains TEs (Chenais et al., 2012).

In addition to their impact on genome size variation, TEs can influence the
dynamics of the genome in different ways. Activity of TEs may rasulioth
destructive and constructive alterations (Kidwell and Lisch, 2000). Deleterious
effects occur if TEs insert into coding sequences wimh lead to premature
termination of the peptide sequence and thus, disrupt gene function (Chenais et
al., 2012) Many TE derived sequences, however, can act asegigatory



elements at promoter and enhancer regions (Jordan et al., 2003; Cohen et al.,
2009; Teng et al., 2011); they can also function as an antisense promoter for genes
that are located at 5' of tle@mplete element (Kazazian, 2004). Moreover, TEs
may evolve to new protein coding genes in a process called exonization (Sela et
al., 2010). Alzohairy et al. (2013) reviewed how TEs became parts of functional
genes in eukaryotic melneomelsari nd anees tpircoacte
result of a fusion between TEs and host genes chimeric proteins can originate as
demonstrated for the SETMAR gene (Roman et al., 2007). Recently, the
availability of transcriptome data from the European water frog spdeies
lessonaeand its comparison to transcriptome data obtained fitarana
revealed that TEs, particularly LTR retroelements, may play important roles

during embryogenesis (Grau et al., 2014).

Moreover, TEs can carry an intragenic poly(A) signal such asahurh and Alu
elements (Ro¥ENgel et al., 2005) which results in premature cleavage of the
transcripts. Besides their promoter and intragenic poly(A) functions, these
elements can cause 5' and 3' transduction during insertion because they can carry
sequenes from a promoter upstream of the complete element and downstream of
the poly(A) signal (Kazazian, 2004). Lastly, they can contain some characteristics
which may result inmicroRNAs as known from miniature inverted repeat
transposable elements (MITEs)e@€hotte, 2008). It was also suggested that
precursor of mammalian microRNAs are ancient MIR (SINE) and L2 (LINE)
elements (Smalheiser and Torvik, 2005). At chromosomal [@#dare potential
sources for several types of chromosomal rearrangements. xBorpke, the
human genome is rich in L1 and Alu elements which make quite likehahelic
homologous recombinationnispairing between these ndiR elements can
result in deletions, segmental duplications, inversions or translocations (Konkel
and Batzer2010).



1.2.3. Eon Shuffling

Exon shufflingis an important molecular mechanism for the formation of new
genes and alsfor genome and proteome evolutifiiu and Grigoriev, 2004jn
complexeukaryotic genomebecause increase in genome size is correlated with
increase in intron length and the numbérepettive elementavhich make more
likely potential of exon shuffling by intronic recombination (Keren et al., 2010)
Exon shufflinggivesrise to a new exonotnbinationproduced by recombination
between intronic sequence$ unrelated geneswhich assorts exonic sequences
randomly (Gilbert, 1978) or exon duplication occurs withinhé same gene
(Kondrashov and Koonin, 200lLong et al., 2008

Non-coding intronic sequences are long and harbour many typespeftive

elements which make themecombination hotspotegions via mismatch or

nonhomologous recombination (Patthy, 1999; Kolkman and Stemmer, 2001).

Exon shuffing can be symmetric and asyntmigeaccording to intvn phase,

which indicate the position of a given intron wittarcodon. Phase 0O intrerare

located between two codons, phase 1 irgrbe between the first and second

nucleotice of the codonand phase 2 intron is fouthetween thesecond and third
nucleotide of the codof Fr an-a et al ., 2012) . Thus, syn
same phase in their flanking introns including three groups D1, 2-2 while

asymmetric exons areql) 02, 1-0, 1-2, 20 and 21. It was suggéed thatonly

symmetric exonscan be subjected to exon shufflingindemly duplicated or

deleted with preservinthereading frameK ol k man and St emmer , 2001
et al., 2012).

Exon shuffling significanty contributed to metazoan evolutionand to the
development of multidomain proteins. These proteins function iissue
remodelling processes, cédl-cell and celto-matrix interactions, cefio-cell
communication, that is, are mainly essential for multicellularity of metazoa

(Patthy, 1999)It was documented thaneient domains are flanked by phase 0



introns and they have a tenderafydistribution to take placm the central part of
proteins. In contrast, modern domains are frequently flanked by phase 1 introns,
and they are mainly found in their carboxyl and rmonends (Vibranovski et al.,
2005; 2006 ; F r la addiion, genes eeflectingigh? dedre exon
shuffling events could provide novel sources for prepewiein interactionsboth
interactions among multiple types of other domansl interatons with other

copiesof themselves during metazoan evolution (Cancherini et al., 2010).

1.2.4. Horizontal Gene Transfer

Horizontal gene transfer (HGTalso referred as lateral gene sfan is a non
sexualmovement of genetic materibétween closely or distantly related genomes
in contrast to vertical transmiss of genetic information from parents to
offspring (Keeling and Palmer, 2008)he transfer of genes can occur via distinct
ways such as bacteria, viruses, transposons, o#dwtorg and direct contacts
initial hybridization (Syvanen, 2012)Particularly, early developmental stages in
multicellular eukaryotes provide a weak link for entry of foreign genes into new
genomes (Huang, 2013)GT isimportant in bacterial genome@ution (Frost et

al., 2005)while its role in eukaryotes igreatly variablebecause several types of
trarsfers are possibldn the simple transfergenes from bacteria to eukaryotes
move and duplicate or replace the homologous copies. In the tanafer
transfer from bacteria to eukaryst®llows the second eukaryotic linge which
results in complex relationshipg the novel gene transfea, new function is
provided to the eukaryotic lineage (Keeling and Palmer, 2008; Rajarapu, 2014).
canshowa patchy distributioramongeukaryotic lineages becausedifferential

loss or gain Therefore, its rolein genome evolution is variabledGT of
transposable elements among eukaryotic lineages is one of the best example
they impact on genome dution from a neutral variation to genoméde
innovation which can result in speciation or adaptation (Schaack et al., 2010).
Moreover,transferredgenes indistinct eukaryote species take pargpgrasitism,

disease resistance, new metabolic pathwaysientiand energy metabolism, and



many other new functions, supportieyidence in theadaptativeevolution of
eukaryotegHaegeman et al., 2011; Fitzpatrick, 2012; Zhu et al., 2011).

There are threenain apprachesto predict HGT in eukaryotesnitially, codon

based appih is based on comparisoof G+C content and codon usage of
recipientwith donororgansm after HGT because organisms have spedtifise
frequency and codon usage characterigBesq et al., 2010; Azad and Lawrence,
201]7). This approachis suitable for recent HGT rather than anciante
(Lawrence and Ohman, 19973econdly, the BLASTased approacls to use
database search to find out the most similar sequence to a query sequance of
gene (Keeling and Palmer, 2008/hitaker et al., 2009).Lastly, phylogenetic
approachis based on conflict between gene tree and species phylogefgy
incongruence between two phylogenetic trees is an indicator of HGT, which
requires well sampling of homologous sequences, their multiple adighm
phylogenetic treeconstruction and topology comparisoBach approach has
distinct drawbacks (Keeling and Palmer, 2008Whitaker et al., 2009;
Sch°nknecht et al., 2013, Rajarapu, 2014)

1.3. Molecular Phylogeography

Phylogeographytudies how historical processsisapé the currentdistribution

of specieshy utilizing phylogenetic analysis of genetic datad their geographic
distribution (Avise et al., 1987, reviewed later by Hickerson et al., 2010). It
answers guestions about iagle speciesuch as speciegelimitation (Knowles
and Cargens 2007), past hybridization, introgression, hybrid zones (Hewitt,
2001)and multiple speciesamed as comparative phylogeograpich studies
how past common geological and climatic eventgehaffected the contemporary
species diversityby looking at overlapping historicapatterns of genetic
divergence and gene flow in time and space (Hickerson et al.,. 2040y early

phylogeneticstudies werdased on mainly ntochondrialDNA (mtDNA), while



recently there is a considerable transition to multilooaskers Although distinct
genes have distinct evolutionary rates which could give rise to distinct
phylogenetic signajsapplication of data partibn methods onconcatenated
datases can heb to resolve the problem (Nylander et al.,, 200B}ito and
Edwards (2009) suggestedaage number of multiple and independent loci can
overcome the effect of coalescent variation and HGT events and resolve

incongrunce betweeiegene tree andhespeces tree.

13.1. Phylogenetics and Phylogeography ofhe Eastern Mediterranean
Water Frogs (genusPelophylay

The discovery of e hybrid natureof the common European edible frog,
Pelophylax esculentusand its taxonomic separation from one of its parental
species, the pool frogP. lessonae(Berger, 1967;1968) has intensifiedthe
research on western Palearctic water fn@gsilting in acquisition of large genetic
data set on the basis of whicHiverse questions orthe evolutionary genetics,
systematics, and ecology of western Palearctic water {regsewedby Graf &
Polls Pelaz 1981 °t ner 2005) .

Water frogsn the Eastern Mediteanean area present a hygmetic, organismal,
phylogenetic, and ecological diversityDespite their high similarity in
morphology, they show considerable genetic divergence, indicating the existence
of several cryptic specieBistinct levels of genetic divergence are pressane
lineages are considered to represent distinct evolutionary sp8sedi et al.,
1996; Pl °tner et al.Water #0gslade, founthkaétypese t a |
of freshwater habitat@andbecause of their sensitive skin structure they are easily
affected from environmental changes. All make theanceas a candidate group

to study the impact of past historical geological and climatic events on
contemporary phylogeography and molecular evolution (Beerli et al, 1996,
Pl °tner et al2010®@010, Akén et al



The first phylogenetic studgf water frogs from eastern Mediterranean region
(although samples are only froitihe Aegean region)based on 31 protein
electrophoretic locindicated foumrmain groups which arél) P. cretensisandP.
epeiroticusgroup, close tq2) P. pereziand P. saharicusoutgroup and(3) P.
lessonaeand P. shqipericuggroup close to (4) a diverse group comprisoid.
cerigensis, P. cf.bedriagaand P. ridibundus.The relatimships within the last

group couldhotberesolved(Beerli et al., 1996).

A more comprehensive study based on mtDNA (12 rDNA and ND3), including
water frogs from Anatolia, Syria, Jordan, and Central Asia, indicated that water
frogs from Cyprus and Central Asia represent distinct species. Moreover,
Anatdian frogs did not belong to eithdP. ridibundus from Europe orP.
bedriagaefrom Syria; the Anatolian clade comprised several subclades (one of
them represented thewaralitanuslineage) and the scalled Ceyhan lineage from
the <¢cukur ova ianllikeages forrdet & sinflen frugeccllade together
with P. cretensisand P. epeiroticus In addition to thisclade, two additional
clades are present: ongdade consists ofP. lessonae, P. bergerand P.
shqipericus the other included?. saharicusand P. perezi( Pl °t ner and Ohst
2001; Pl ° t n.eThe folawingastudy(LymBRefaKislej al., 2007Mased

on distinct mtDNA genes (16S rRNA and cytochrome b) verified the previous
results andrevealed new finding abouP. cerigensisand P. kurtmuellerj
however, the phylogenetic relationships withespect toP. bedriagaeand P.

ridibundusremained unresolvdd this research

Certainlythe most detailed studidsom eastern Mediterraneargion using an

intensive data set (612 samplesn the basis of mMtDNA (ND3 and ND2)

documented an extreme genetic diversity which was represented by six main

hapl ogroups ( MHGs) (Pl °t ne)r(Figely. MH&SL . 2010;
includes P. ridibundus and P. kurtmuelleri from European and Balkan

populations, respectivelyHG2 indicates the Levant populatior3. pedriagag

MHG3 isunique for Cyprus water frogs, described as a new spBciegriensis

10



(PIl'°tner et al., 2012). MHG4 and 5 are d
Anatolia. MHGG6 & the greatest grouphabiting an are&rom western Anatolia to

the Caspian Sea. It is subdivided into four subgroups (MHG6MHG6a is

found in the southwestern Anatolia, representngf. caralitanus MHG6b only

occurs in westerrAntalya, andon theislands Rhodos and Karpathos. It was

described as a distinct speciPscf. cerigensigBeerli et al., 1994), its systematic

status, howevelis not yet clearMHG6c is distributedrom western Anatiea to

the Caspian Sea. MHG6d wésund in the river sstems Euphrates and Tigris

(Pl °tner et al ., .AsOdB.cf. c&igeasrs the dystematic |, 2010
status of these two MHGs still remains uncigag 1.1).

Figure 1.1. Geographic distribution of water frogsain haplogroups (MHGs) and subgroups (a
d) of water frogdgn Anatolia and neighbouring regions.
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1.4. The Present Study

As indicated above watethe frog complexpresentsa biologically fascinating

array of questions;my theses isfocused on molecular evolution and

phylogeography of eastern Mediterranean region water frog conmpihexmain

aim was to evaluate phylogenetic and phylogeographic hypotheses formulated on

the basis of mtDNA (e. g. Pl °tner et al ., 2C¢C
theserum@umi n gene (PRCLDner et al. 2009;

The goalof the first manuscripvas to analyze the structure andolecular
evolutionof the serum albumin gene of the pool fieglessonaeThe complete
sequene of the albumin gene including all exons amions,upstream sequence

of the 5' UTR and downstream seqee of the 3' UTR werpresentedPotential
regulatory elements and functionally important motifs in the 5' and 3' UTR, and in
the exonintron junctionswere documentedy aligningsequence$rom closely

and distantly related amphibian specikkscomparisonof exon and introrengths

of the poolfrogs with other vertebrate spes providedinsight about molecuta
evolution of the albumin gen®&oreover, the entire scaffold &f. lessonaavas
scanned for retroelements which were described and systemafizedly,
phylogeneticrelationships between selected water frog species were tested using

both nucleotide and amino acid sequences of the albumin exons.

The task of second manuscript w&s study phylogeographic patterns of
mitochondrial genes (ND2 and ND3) and the nuclearkeraserum albumin
intron 1 (SAHL) in water frog complex of the eastern Mediterranean redioase
resultsrevealed discordances in the tree topology, the number of genetic stocks,
the level of genetic differentiation, the times of divergence and therpsitof
geographic distributionfhese discordances betwe®o markers are discussed in

the light of distinct processes that are incomplete lineage sortetgntion of
ancestral polymorphism, intraggsion after secondary contact in coneatth sex

biased or adaptive processes.

12
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CHAPTER 2

MANUSCRIPT 1: MOLECULAR EVOLUTION AND
CHARACTERIZATION OF THE SERUM ALBUMIN GENE
OF THE POOL FROG, PELOPHYLAX LESSONAE

¢ijdem Akén Pekken, Jose Grau, Al bert
Bil gi @l °3%reg

2.1. Introduction

Serum albumin (SA) is a globular monomeric protein containing only one
polypeptide chainof 605610 amino acid residuesAs the most abundant
component of the plasma protein system SA is essential for maintaining the
colloid osnotic (oncotic) pressure, allowing a proper distribution of body fluids
between intravascular compartments and body tis$ualso serves as a transport
protein for numerous endogenous and exogenous compounds, for example
hormones, metals, fatty acidsicadiverse metabolites (reviewed by Rothschild et

al 1988 Fanali et al., 2002 In mammals and other vertebrates SA is synthesized
in the liver (Peters and Anfinsen 1950, Miller et al. 198454); in frogs albumin

is also expressed in skin (Zhang et al. 2005).

SA is encoded by a single gene except for the tetraploid frog spéemspus

laeviswhich possesses, as a result of genome duplication, two SA genes and the
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dodecaploidX. ruwenzoriensisvhich even has threelbaimin encoding genes
(Westley et al. 1981). All vertebrate SA genes so far analysed were composed of
15 exons and 14 intervening sequences (Sargent et al. 1981, Minghetti et al.
1986).

We here repoed the completeSA genesequenceof the poolfrog species
Pelophylax lessonadased on comparisons with homologous sequences of other
frog species, putative regulatory elements and functional motifs have been
identified. Moreover, we compared exon and intron lengths of the water frog with
other vetebrate species to get insight about molecular evolution of the albumin
gene. We also described retroelements insertin the entire scaffold oP.
lessonaeAs a highy polymorphic protein SA was often used as a genetic marker

for systematic, phylogenetic, and population genetic studies in WPWFs (e.g.
Tunner 1979, Uzzell and Hotz 1979, Uzzell 1979). Based on exon sequences we
re-analyzed the phylogenetic relationshipssefected species and compared our
results with those obtained from studies on other mitochondrial and nuclear DNA
mar kers (Pl °tner, 1998; Pl °tner & Ohst, 20C¢
20009, 2010; 2012; Akén et al ., 2010b) .

2.2. Material and Methods

2.21. Sources of Albumin Sequences

The SA genes of the Silurana tropicalis (release v7.1) ancKenopus laevis
genomes (release v7.2) were downloaded from Xenbase.org (Bowes et al., 2008).
Albumin data of Gallus gallus (NC_006091, Hillier etal., 2004) Rattus
norvegicus(NC_005113, Gibbs et al., 2004M. musculugNC_000071, Church

et al., 2009) andHomo sapiengNC_000004, Hillier et al., 2005) were obtained
from GenBankThe P. lessonaé&A gene was obtained from a genome assembly

with an Nb0O of 21kbconstructed fronseveral next generatisequencdibraries
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of different lengthsusing SOAPdenovo genome assemigfeoustka, Grau and
Pl °tner, urnepSA lyeéne was edenjifiedith BIAST searches using
default parameters and ti8lurana sequence as a query; it was included in a
scaffold of ca. 64kb.

2.2.2. Alignment and Motif Searches

The alignment ofthe serum albumin exon sequencesPoflessonaewith the
coding sequence &f. shgipericusthe alignment othe5' and 3' regions dheP.
lessonaeserum albumin gene withhose of other amphibian species, and
alignments of exonic and intronic sequencethef. lessonaa@lbumin genavith
those ofother vertebrate species were conducteMEGA 6.06 (Tamura et al.,
2013) usinghe ClwstalW (Thompson et al., 1994) and Muscle algorighi@dgar,

2004).Alignments were manually improved.

2.2.3 SearchFor Transposable Elements and Repetitive Sequences

To searchHor available interspersed repeats and low glexity DNA elements in
the P. lessonaescaffold (64077 bp), which includethe complete albumin ge,

the progranRepeat Maskergmit, Hubley and Green unpublished; RepeatMasker
at http://repeatmasker.org) and the program TRF
(http:/tandem.bu.edul/trf/trf.html) (Benson, 1999) wereduggptions used in the
Repeat Masker were search include search engine=cross maitch;

speed/sensitivity=slow; DNA source=vertebrate.

As a result of Repeatmaskesearchestruncatedransposable elements (TEggre
foundin the P. lessonaescaffoldwhich matched withcomplete TEs of vertebrate
genomesstored inthe Repbase repeat database (Jurka et al., 2005). These
reference sequences were used queriesn BLAST searches againshe P.
lessonaegenome to find copies of thesements specific t. les®nag termed

asPL elemenrd.
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Because most of the PElemens$ are truncated,consensus sequences were
reconstructed by aligning several hundred of these capidhe P. lessonae
genome Alignments of several copies of the complete elements were performed
in MEGA 6.06 (Tamura et al., 2013) using ClustalW algorithm (Thompson et al.,
1994) and Muscle algorithm (Edgar, 2004).

Each consensus element was screened for target site duplications,, r@peats
transposase domairnigverted terminal repeats of therted consensus elements
were  found using the EMBOSS explorer einverted repeat
(http://lemboss.bioinformatics.nl/egin/emboss/einverted). ORF Finder
(http://www.ncbi.nlm.nih.gov/gorf/gorf.ntmljvas usedo identify putative open
reading frames frondeduced nucleotide sequences and the types of proteins
encoded by autonomous elemenf3erived consensus elements andirthe
translated proteins were blasted agamstleotide sequence and protein databases
such as NCBI (http://www.ncbi.nim.nih.govl) UCSC genome browser
(http://genome.ucsc.edu/land EMBL (http://www.embl.de/) to identify and
annotate element specific genes.

2.2.4 Phylogenetic AnalysesBased on Protein Codingexon Sequences

To reveal phylogeneticelationships among western &aittic water frog on the

basis of albumin gene, nuclat# sequences girotein coding exons (up to the
first stop codon) were used. SequenceRarfa chensinensis, &akukunoris, X.
laevis and S. tropicalis were included for outgroup comparisorSequence
alignment based on the amino acid sequences was performed with MAFFT
(http://mafft.cbrc.jp/alignment/server/) using thdNLS-i algorithm (Katoh et al.,
2005).

In order to testvhether positive selection is operating on the garmdonrbased
z-testwas peformed for allsequences (scope=overall average) on the basis of the
modified NetGojobori method (Nei and Kumar, 2000) as implicated in

MEGAG.0 under the alternative hyibesisdy > ds (positive selection) wherend
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is the number of neBynonymousubstitutions per neaynonymous site and is
the number of synonymous substitutions per synonymous sjteaftti the null
hypothesis (d= ds) wheresequence evolutioof pratein coding exons ifollow a

neutral model of sequenegolution

Genealogial relationships of SA sequences were reconstructed with maximum
likelihood (ML) as implemented in MEGA 6.06 (Tamura et a013) using the
option ‘partial deletion' for gaps/missing data treatment and 'Nedeegtbor
Interchange' as the heuristic séanmethod Nodal support was evaluated by
bootstrapping (Felsensteii985) with 1,000 replicates. The model that best
describe the patterns of sequences of sequence evolution was selected on the basis
of the Bayesian Information Criterion (BIC, Schwar¥978) and ML as
implemented in MEGAASs a result theGeneral Time Reversible (GTR) model
(Tavare, 1986)with gammashaped rate variation (G=2)8vas chosen
(BIC=12505.7. Genetic distances were calculated on the basis of uncornected
distance and the number of nucleotide and aa differences among distinct water

frog species.

2.3. Results and Discussion

2.3.1. Structure of theAlbumin Gene

The SA genef the pool frog covers 32,460 Isparting from the putative cap site

to the fiist poly(A) addition site. It consists of 15 exons, interrupted by 14 introns
as in mammals another frog speciefFig. 2.1 Appendice.1 and 22) (Sargent

et al.,, 1981a,b; Minghetti et al., 1986; Schorpp et al., 1988)n human,pool

frog' introns are located within polypeptide chain between codon 3 and 1 and
between 2 and 8lternately. It is foundn all three domains of SArotein, which
supportsthe ideathat aloumin gene arosérom a single primordial domain as a

result of triplcation (Sargent et al., 1981). In contrastite SA gendengths of
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Xenopus laevig11868 bp) andsilurana. tropicalis(12465 bp),the SA gene of
pool frogs is significantly longer caused by mulcmger intronic sequences
(Appendix2.1) which are inserteddy many retroelements (RES)able 2.).

Figure 2.1. Schematic structure of poflog'serum albumin gene from the Cap site of the first
exon to the first polyadwlation site of the last exon. Translated exons racemarked; the
partially translated exord and exonl4 andthe completelyuntranslated exonl5 are yellow
coloured. htrons are indicated by dark grey boxes.

2.3.1.1. The 5' Region of the WateFrog Albumin Gene

In their 5' region of the SA genfgpm the cap site giosition +1 to positior330,
water frogs revealedonsiderable homologyp Rana chensinensis, R. kukunoris,
X. laevisandS tropicalis (Fig. 22). Severakonserved motifareseenwhich may

play functional roles for geneegulation in frogs and other nebrates.The
consensus sequence of the initiator element (RyPyA.1NT/APyPy) of the
water frog SAgeneis identical to that of mammal8ucher, 1990). ThEATA

box (TATAAATGT) located from-32 to -24 (Goldberg, 1979) is conserved in all
six speciesOnly two base subtitutions are saerX. laevisandS. tropicalis.A 13

bp hepatocytspecific promoter element (HP1), with a consensus sequence
GNTANTNNTNNNC (Schorp, et al., 1988b), is located at positic6$ to-53.
Except for threebase changes in two positionthis elementis extremely
conservednot only in theSA gene of thamphibians used in this study, but also

in the promotes of the albumin and alphkitoprotein genes of chicken and
mammals; this indicatesnamportant funtion for hepatocyte specific expression
for these genes arab a regulatory element during vertebrate evolution (Kugler et
al., 1988; Schorpp, et al., 1988). Presence of a TATA box within a distance of 70
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bp is required for the function dfie HP elemen(Ryffel et al., 1989)A putative
CAT box sequence, CCAAT was found at positiai8; itis conserved amon§g.
tropicalis, X. laevis, P. ridibundusndP. lessonaeThe presence of a CAT box in
the SA gene coincides with findings ®dantovani' (1998)who surveyed 96
unrelated SA promoters, including thabf the X. laevis, but contradicts the
statement of Schorpp et al. (1988a) who postulated the absence of a CAT box in
the 68 kd and 74 kd albumin genesXoflaevis Downstream from the £T box,
two conservd motifs werefound. The first10 bp motif with the consensus
sequence AATYACCMAA named amphibian downstream eleme(DE 1), is
located between position255 and-264. The secondlement(ADE 1) is 37 bp
long, located betwen positions282 and-318, is highly conserve(81%) among
X. laevis, S. tropicalis, P. ridibundusndP. lessonaelt is partially overlapped by
downstream element Il (DE IIl) found in promoters of the albumin geheat,
human and mouse (Cereghirgt al., 1987;1988)with which exhibits 59% of
homology Similar to amphibiansseveral regulatory elements were identified
within a 150 bp regionf human, rat and mouse SA promoters, includifidh@A
box, a so called proximal elemenPK), a CAT box, DEI, Il and lll. These
elements are thought to be involviedtissuespecific expression of the albumin
gene (Cereghini et al., 1987he specificfunctions of these elements, however,

are not yet clear and have to be analysed experimentally.
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A

-340 -318 -281 - 264 -255
ADE I ADE |
P.lessonae TTTCAGACGCAGA@AIATGTCATAATCAAGGATCACTTTGCTTAACCTGITRETITT CACAGEETCACCARSGCTTACATTAGTA
P.ridibundus TTTCAGACGCAGACTGGGATAGGTCATAATCAAGGATCACTTTGCTTAACCTGITAGITITT CACAGEETCACCARSGCTTACATTAGTA

R.chensinensis

R.kukunoris
X.laevis ATTTGGGCACATACCAA TACACAGTATACACAAAGATCAGTTTGCTTAACCTFFISTTC - AGG AATTACCABACGTTGACTAGCC
S.tropicalis TTTGGGGCACAGACCAGTACAATACACAAAGATCAGTTTGCTTAACCTITAGTFE----- AATTACCCEACTTTGCCTTGCC

-241 -178 -143

CAT BOX

P.lessonae AAATTATAACTGATCTACAAGGTCTTF--- CAA-- AAAATGTGTFG-- - CCAATCAAGCCCACTTTACAACTGATTCAGTATTG
P.ridibundus AAATTATAACTGATCTACAAGGTCTTF--- CAA-- AAAATGTGTFG---------- CCAATCAAGCCCACTTTACAACTGATTCAGTATTG
R.chensinensis CAGTATTG
R.kukunoris TGCAAGCCCACTTAACAATTGATTCAGTATTG
X.laevis CA TGCT--- AGGTTTTTTTCACAATTTAAAAGGTTTTTCAAAATTCAGAARPA GAGCAACAGAATACGTF ATT
S.tropicalis CA - TGAF---—- AGTTTTTTTCCTTTAATTTACAAGGTCTTTCAAAGABGTAG@TA CAGCAACAGAATACATF- ATT

Figure 2.2.5' regions of the serum albumin genel&ssonae, P. ridibundus, P. chensinensis, P. kukunoris, X. laads. tropicalis starting with the
translation initiation codon (Met) up to positieB40, the start site transcription (+1). Dashes indicate gaps introduced to optimize in the aligiunserved
regulatory motifs are red colour and underlined.



€e

-65 -53

HP ELEMENT
P.lessonae TGTTTTGTCATTCTTTGT -G TT--- TCTAGAALGAGCCAAA TTGTATTAATTATAARGA-- GTCTGTTAATCATTTCAAATAGGA
P.ridibundus TGTTTTGTCATTC -TIGFG TT--- TCTGGAARGAGCCAAA TTGTAATTAATTATAANR-- GTCTGTTAATTATFTCAAATAGGA
R.chensinensis TGTTTTGCCATTCTTTGT G TT--- TCTAGAGRGAGCCAAAATTGTATTAATTATAARBEA- GTCTGTTAATTATFCTGAATAGGA

R.kukunoris TGTTTTGGCATTCTTIGT T--- TTTAGAGAGAGCCAAAATTGTATTAATTATAAKREA-- GTCTGTTAATTATFLCTGAATAGGA
X.laevis TG ACCTTAAAAGTTF- GATTGACATTAGGAAATTCCACAAAGCTAAAACAACTGCAAACAGAAGCRRPAATSANTAMAGATCTCT
S.tropicalis TG ACTF---- TTAGGAAACTCCACAAAGCTTAAAAAACTSCAACAATTTGATGAGAATAATTTOAGATCTCT
-32 +1 Met
TATA BOX CAP SITE

P.lessonae TGCAAAAATGG TATAAATAITGCCTTTCCCTTAGCTGRAGGCTCTAAGAGAACCETBAAAAACATTTGCCACE
P.ridibundus TGCAAAAATGG TATAAATAITGCCTTTCCCTTAGCTGHMGGCTCTAAGAGAACCTBAAAAACATTTGCCACE
R.chensinensis TGCAAAAATTG TATAAATGITGCCTTTCCTTTAGCTGMGGCTCCAAGAGATCETTAAAAACATTTGCAACE
R.kukunoris  TGCAAAAATTG TATAAATAITGCCTTTCCTTTAGCTGMAGGCTCCAAGAGATCETTAAAAACATTTGCAACE
X.laevis CTGAGCAATAG  TATAAAAGXGAGGTATCACTCATTTCAEAGCTCTCAGAGGTCCCCACCCARTACBAGRCG
Stropicalis CTTAGGAATAG TATAAAGHYGAGGTATCACTCATTTCAGEASCTCTATGAGGTCCCCACCCAATACACCRICAGTC

Figure 2.2. (continued)



2.3.1.2. The 3' Region of the Water Frog\lbumin Gene

The 3' UTR region extends from the stop codon following exon 14 to the end of
exon 15. It contains several consehasregulatory elements (Fi@.3); 5' to 3',

these are poly(Almiting elements a and b (PLEa, PLERW);rich upstream
elemet 1 (USE1), poly(A) signal (PAS), dch upstream element 2 (USE2),
polyadenylation site (PAS), and Gli¢h downstream element (Gkich DSE).

PAS s the essential motif for 3' terminal cleavage and efficient polyadenylation,
AAUAAA (Conway and Wickens, 985). It is completely conserved among these
species except that its positionR1 chensinensiand R.kukunorids shifted nine
bases downstream; (the positions of these PAS were obtained from UTRscan
(UTRdb and UTRsite, 2010). USE1 and USE2 are consddveidh upstream
elements. They were found within 20 nt of both the 5" and 3' ends of PAS in all of
these species. IR. lessonaeonserved Gttich downstream element (Gtith

DSE) was identified just of the poly(A) site (0). Although PAS is certainly exted

for mMRNA 3'end polyadenylation, the presence of these conserved USEs in all of
these species (and of @i¢h DSE inP. lessonagesupport their functional roles in
efficient cleavage and polyadenylation. PAS and@d DSE are known binding

sites for teavage and polyadenylation specificity factor (CPSF) and cleavage
stimulatory factor (CstF), promoting enzymatic reactions of the 3'end processing
(MacDonald et al.,, 1994; Murthy and Manley, 1995). Similarly, USE1, core
upstream element (Hu et al., 20@%n target site for specific protein complex that
enhances element 3' end formation (Danckwardt et al., 2007). Graber et al. (1999)
suggested that all yeast and plant 3'UTR have USE2 between the PAS and
poly(A) site, indicating that it is evolutionary ceerved element (Hu et al., 2005).
Most of eukaryotes have this conserved pattern of US&IDSE in their 3'

UTR (Proudfoot, 2011). poly(Alimiting elements (PLEand PLE) are two cis

acting elements, firstly identified iX. laevisalbumin premRNA have also been
found (PLE, between-176 and-159; and PLE, between-131 and-108). These
elements in the last exomeaindependently involved iregulating of the length
poly(A) tail on albumin prenRNA, and may cause its short {d&sdue) Such
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nuclear control of poly@)-tail length is common among vertebrates (Gupta et al.,
1998; Gu et al., 1999). In the alignment, they showed nearly 70% homology with
the elements found iX. laevis Finally, in S. tropicalisiron responsive element
(IRE) was found betweerl46 and-10 as a result of UTRscan (UTRdb and
UTRsite, 2010). IRE are perhaps involved in mRNA stability: a low iron
concentration may enhance the binding affinity of the IRE binding protein to the
IREs, which may in turn inhibit &tck by the nuclease on the cleavage site; when
iron concentration increases, the HRlading protein is releagdeand nucleolytic
cleavage takes place (Binder et al., 1994). Functional roles of & PLE in

the poly(A) length control, iP. lessonae, Pridibundusand in other species and

IRE in albumin premRNA in S. tropicalisshould be also tested experimentally.
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P.lessonae
P.ridibundus
R.catesbeiana

R.chensinensis

Stop Codon PLE

UGA--- CAUGGA ACAGGCEGA-
UAA---- CAUGGA ACAGGCEGA-
UAA---- CAUGGA ACAGGCGA-
UGA--- CAUGGA ACAGGCGA-

A PLE
-176 -159 -131 -108
AAAGCUGAUAGAACAAGACUGUGUUGAGCCACUAGBWECAUCAUCAACUGGUCACUGA
AAAGCUGAUAGAACAAGACUGUGUUGAGCCACUGGRUIECAUCAUCAIGGUCACUGA
CAAGCUAAUAUAACAAGA CAGCCUUGAGCCACUAGEANCAUCAUCAACUGGUCACUGA
CAAGCUGAUAGAACAAGACAGCCAUGAGCCACUAGEGANUCAUCAUUAACUGGUCAUUAA

R.kukunoris UGA--- CAUGGA ACAGGCEA- CAAGCUGAUAGAACAAGACAGCCAUGAGCCACUAGSAMCAUCAUUAACUGGUCAUUAA
X laevis UA/GAGUCCAUAAGAGCAAAGACCEGESTUUCACUGAGGEEUNCCAUCUCUCAAACACAABGAASAN CCUUCAGCUGABAA
Stropicalis U]V Sp— GAGCAAAGGCCAGCENACUGACCAAGGHEBHCCAUCIOBNACACAG AAAAAGUUUUCUUCAGCUGABAAU
USE1 PAS USE2
-107 .52  -46  -38 -33 -23  -18

P.lessonae - UACAUGH -------- CUCUGAAGACUCAAGUAGAAAAAAACAAUTBAGCAAA AAUAAA AAAUAABUCUUY-—— AU
P_ridibundus - UACAUGH - CUCUGAAGACUCAAGUAGAAAAAAACAAUTBAGCAAA AAUAAA AAAUAAAUCUUY-—-- AU
R.catesbeiana AUACAUGUUGCUGAUACAUGUCUCUGAAGACUCAAGUAGAAAAAAACUACTAOSSAMAUAAMAAAUAAMICUUL-— AU

R.chensinensis AUACAUGUUGCUGAUACAUGUCUCUGAAGACUCAAGUAGAAAAAARCUABCRACKANAUAAUAAGMMAABUCUUG---- A

R.kukunoris

X.laevis G

S.tropicalis A

AUACAUGUCGCUGAUACAUGUCUCUGAAGACUCAAGUAGAAAAAAACUACBARITANAAUAAUAAGRMABUCUUG---- A

-- CAUUUG--------- CUCAGACCAUUCAAGC--------- QUGUAUILGG---- AAUAAA--- UAASCAULAAAAAAAJ
- CAUUUG--------- CUCAGAGCAUUCAUGY--------- QUUUGULGG---- AAUAAA--- UAASCGUWAAAAARU

Figure 2.3.Sequence alignment of the 3' UTRRflessonae, P. ridibundus, Batesbeiana, R.chensinensis, R. kukunoris, X. laed$. tropicalisalbumin
genes. Poly(A) site is accepted as position 0. Regulatory motifs both in the upstream and downstream of the poly@kjosite iaranderlined red colour.



LE

Poly(A)
Site DSE (GU rich)

-1+1 +14

P.lessonae GA G UGAUGUUCUUGGUGUOUBUAUG
P.ridibundus GAG UG

R.catesbeiana GAG CAG

R.chensinensis GAACUG>

R.kukunoris GAACUG>

X.laevis ATATAGAG

S.tropicalis AUAUAGE

Figure 2.3. (continued).



2.3.1.3. 5" and 3' Splice Junctions of the Water Frog's Albumin Gene

To identify consensus sequences at 5' and 3' splice junctions, all fourteen splice
sites were aligned amorig) lessonae, S. tropicaliand X. laevis.The consensus
sequence of the first six nucleotide at 5' splice site is GTAAGT as indicated by
Mount (1982). Upstream of the 3' splice site, the branch point sequence, the
pyrimidine rich tract, and at the intraaxonjunction C/T,AG are found and their
consensus sequences are concordant with Mount (§9B®)ings. A putative
branch point consensus sequences (T/CNT/CTA/GAT/C) incluttiagreactive
adenosine involve in thiariat formation during prenRNA splicing (Ruskin et

al., 184; Reed and Maniatis, 198E)found in differentpositions in all species
(Fig24).
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Exon
XL1 ACAG
ST1 GCAG
PL1 CATG

XL2 GACT
ST2 GACT
PL2 AATT

XL3 CATA
ST3 AATT
PL3 AGCG

XL4 CAGC
ST4 CAGT
PL4 CTTA

Figure 2.4.Comparison of 5' and 3' splice positions am@ndessonae, S. tropicalandX. laevis Numbers of exons and introns are given next to species (XL,

Intron Exon
GTAAGCTTTAAATGCATTCATCGTTATTGAAATCCAAAA XL1 TCATAGATAPACTTTATTATGCCTTTCBAG ATGT XL2
GTAAGRTTCAAATACATTAATCATTATTAAAATCCAAAG ST1 TATATIMMAATCTTAATAATGCCTTTCAG ATCA ST2
GTAAGEAGAATTTTTAGAACAGCAATCTTTATGTCCATA PL1 TMEKIAGCATTACATTTTTTATCTGTTTAGT AAGA PL2

GTAAGATTGTATCTAAATTTACAATATATGCAAATAATT XL2 TGGTGGAIGHGBICAGTATTATTGTGTTAG TACA XL3
GTAAGATTATTTCTACAAATAATTATAGTTTTTTATSIZT TGGTGGATGABICTAATCAGTACTATTATTTLEAG TACA ST3
GTAAGATTCAATTTATATAATGTGTTTTATTGTTCTGTA PL2 TAGAATGAATATGTATTTACTATGCTGCABTAGTGTRL3

GTGAGAATTTTTTTGTTTGTGTACTGAGCATATACCCAT XL3 TTGTGCTARGTRATAAATTCACTATTTIIAG GGCA XL4
GTAAGAATTATATAAGATTGTGTACTGTGCATATACATC ST3 TTTGTGCTATTTTGCAAACTAATTTATIAG TBATACST4
GTAAGICTCCTTGGCTCCTTCCCCGCAAGCTTTACATAA PL3 WTBATGTGTGTGTGTCTCTTGTGIERIGATTG PL4

GTAATATGAACAGTTTATTTTATTTATTTTATTTTTCCA XL4 CTGGTTTGGATACTTACCTAAACTATTTATAKITCTAXLS
GTAAAATGAACACTTTATTTTATTTTTTCAAAACACATG ST4 GGATACTTACCTAAACTCTCTTTTATTITAGTBITCTATS
GTGAGTTATTTTAGTATTTTATNIACCATTGTACTTG PL4 TTCAGGAGTAAGATTCTATTTTTTTTTACATAG CTAC PL5

ST, and PL)Conserved elements at 5' and 3' splice sites are shown as underlined and red colour, and putative branch point posigdiredre
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Exon
XL5 AAAG
ST5 AAAG
PL5 ACGG

XL6 CACT
ST6 CAAT
PL6 CACT

XL7 GAGG
ST7 GAGG
PL7 AAGG

XL8 GAAG
ST8 GCAG
PL8 CCCA

XL9 TGGA
ST9 TGCA
PL9 TGCC

Intron Exon
GTATATGGTGCAGAAAAAGTAGTTTACCTATTCCATTTTA XL5 GMBTGRECCTTTTTTTTTAAATTTCCTAA ATGA XL6
GTATAGGTTCAGAAATCCAGTAATTTCACATTTCCCAGT S PAACATGTTGTTAATTTTTTTATTAACCAGAATTA ST6
GTATGCATTAAACTTCTTGAAATTAAACAATGTTATTGC PL5 TTTTTTTTTTTTATGTTTGAAACAATACHT ATIGTGPLG

GTAAGGGTTCTCTATACTGATGTGATTTGTAGCATGAAA XL6 GTGTGTCTCTATCTCARRTATCGTATTRAG AAAT XL7
GTAAGIGCTATCTATACTGTCTAAAATGTGTACATTTGT ST6 GTATGTATITAATTCTATATATTGTATOAS AAAT ST7
GTAAGATCTATTCCCAATCCAGGAAATATATGTAGGGGA PLEIMTEAGCGGTAACTGCTTCTTTCTCATETARACA PLY

GTAAGEATTCTGGACAATAACAACCTGATAGAACKCATIGATTTTTTTTTTCTGTGAAACTTTCTCTCACTEIGBTGG XL8
GTAAGEATTTTGATTAAGAGACCTGATGTATCACACCAG ST7 GGTTGRATAABELATCTTTTCCATTCT®BS ATGG ST8
GTAAGCTGTGCACCAAACATTTTAATATCTCCTTCATCATRCGAGTTATCATGCATATGTATTTTATATCTRGGATGG PL8

GTAAAATATGTTTTACATGTATTACACATTATCATATAT XL8 TAATTTAATGCATGTAATTAATTATGCARGTATRLTAXL9
GTAAASTAATACGTTATATATGTGTTACACATTGTAATA ST8 AGTTACATTATTATTATGAATTGTGCOPRGTTATATTAT9
GTAAGATACCTTTTAATGTTTATACAATTGCCATCAAGT PL8 TTATGTCACTTTAAACAGTCATTTGCARAGGITMTCRLY

GTATGITATTTTACACTTTAAAGCCCTGTATGTACTTAA XL9 GGAATTCTTGATATNABATCCTGTCATAAG CCTG XL10
GTAGAMTTTTTTTAACTCTTTAAAACCAAGTGTGTACT ST9 GGOCBTTAARTAGAATTCTTATCCTTTTTIAG GCTA ST10
GTATGATATGAATGTTACTGTTACAGTCCAAATAGTAAA POITIMIMICATTAAAGTATTTATTTTATTTTCAIAG CCTA PL10

Figure 2.4. (continued).
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Exon Intron Exon
XL10 ATGA GTAAGITTACAGATACTGATAAACAGTTGGACAGTTGGA ZATT TACTRATAAACATTAAGTATTTTTTGGAGTCGCT XL11
ST10 ATGA GTAAGITCACAGATATAGATATCCTATTTCTTTGTTTAT ST10 TAGTAAATCTGCCCCTAAGTTTTTTCTACTIATCTBITIT11
PL10 TTCA GTAAGTAAGCGTGTAGCATTTACAATTTTGAACATTTTACRITAARCTTTGCTAAGAACCGGTTTTCCTAGTGCTG PL11

XL11 AGAC GTATGATATATTGTTTATGTTTTGCTTASBTGCAT XL11 GTGTTTATATTGAAGTTATATTTTTTTCTTCEAGTTACA XL12
ST11 AGAC GTATGATATATTGTTTGTTATGTTTTGCTTGGGTTTATG FGITGAATTGATGTCCTGTTTTTCACTTCCEAGTATTA ST12
PL11 AAAG GTAAGICTTCTTGTTTTCTATCCTTTCAATAGATTTTTA PL11 CACTRASZAGTTTCTAATATTTTACATOXG CTGG PL12

XL12 AGAA GTAAAATCTATAATTTCCCATTTTTTGTCATTATTTTTT XL12 ATAATTEBARTATATTTTTTATTATTITGTCRES ATTC XL13
ST12 AGAC GTAAAATTTTTGCCATTATTGTTTGATGTAATTCTTTGA ST12 TGAAATAACTTAATATATATGTATTTTIRFTAGGI TAT13
PL12 TGGT GTAAGITTGGAAAAACAGCCATGAGAGGCTTTAAAGATT PCTIZAASTTGTTTAAAATTATATAATTTTCTRTA GTTG PL13

XL13 AGAG GTATGCGAACACTCTTGTGTTTTTTGTATTATGAAAACAA XL13 TTTATGTCTAATCTCATGTTTTATCTIRZAGTAARCCAL14
ST13 AGAG GTATGCAACACTCTTAOTTTGTATCATGAAAACAA ST1TBCTTATGTCTTACTTCTTATCTTATTTACCAGGAAAA ST14
PL13 GAAG GTATGAATGTGACTGCTGTGCAATGTGTATAATGCCAATTPAARATAAATGAATTCTGTTATTTGTGTATAGTRAAG PL14

XL14 CCAG GTAAGRTAGATGCCTAAAATCTACAACTTTATGCAAGTACGATITGTCTTAGTTTAACACATTCTCTTTTGAGI BETT XL15
ST14 CCAG GTAAGIEICAAATGCCTTAAACAGATGTGTACAACATTGTA ST14 TGCAACAACCKRURHMATCTTTTGTTGTEG CCTT ST15
PL14 ACAG GTAACCTTTGCAGTGTGCATGAATGGTATATGTATTTGTA PL14 TTTGCAGTGTATAAACCAGAACRRFCEGTTGCIAC PL15
Figure 2.4. (continued).



2.3.1.4 Exons and Introns of the PooFrog's Albumin Gene

Exons of poofrog's albumin gene are very short and their lengths are nearly equal
to those inS. tropicalis, X. leavis, G. gallus, R. norvegicus, M. musclansl
human albumin genes except partially translated exonl, exonl4 and untranslated
exonl5. Their average lengthwater frog' s gene is approximately 133 bp, and
ranging from 46 bp to 224 bp. (Fig5; Appendix2.1).

250

200

M Pelophylax lessonae

M Silurana tropicalis

150
Lenght (bp)

" W Xenopus lagvis
W Gallus gallus
100 - - M Rattus norvegicus
m Mus musculus

Homao sapiens
50 A -

E1l E2 E3 E4 ES EG E7 EB ES EI0 EI11 E1Z E13 E14 EIS

Figure 2.5. Comparison of serum albumin exon lengths am®@nigssonae, S. tropicaliX. laevis
G. gallus, R. norvegicus, M. muscublugd human.

In contrast to this length conservation in protein coding albumin exons among
distinct vertebrate species, intron lenghts are highly variable. Remarkably, in
comparison witls. tropicalis X. leavis and other vertebrate species, intron® of
lessonaeare extremely long. Their mean length is 2175 bp and ranging from 95
bp to 4748 bp. In contrast, the mean lengths of intronsfdropicalisand X.
laevisare 734 bp and 703 bp respectively (Rd; Appendix2.1). Particulaly,
lengths of intron 3, 45, 8, 1Q 11 and 13 are more than thifeéd comparing with

S. tropicalis X. laevisand other vertebrate species. In this study, we docwient

that these introns have many truncated copies of several distinct types of DNA
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transposons and retrotransposamsl simple repeats. Thus, thdeag intronic
sequences of podfog serum albumin gene indicate that the gene is potential

target of several retroelement families.
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Figure 2.6. Comparison of serum albumin intron lengths améhgdessonae, Sropicalis, X.
laevis, G. gallus, R. norvegicus, M. muscldndg human

2.3.2. Drivers of Serum Albumin Gene Evolution

Eukaryotic genomg which areusually larger than prokaryotic genomesntain

distinct types of repeat families. These are considaremnportant sources of
genomic rearrangements. Repeaiaclude interspersed repeats (transposable
elements, segmental duplications, and processed pseudogenes) and tandem
repeats (microsatellites and minisatellites) (Tang, 2007). Transpcslablents
particularyhave a considerable impact on genome size, genomic variation in both
noncoding and coding parts, adaptation, andpsitathe eukaryotic genome.
Thesemobile repetitive elements fortwo classes: i) LTRlong terminal repeat)

or retrovirus andNon-LTR retroelements, both mobilized by RNA intermediates
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i) DNA transposons, mobilized by DNA intermediates. Both groups have
autonomous and nonautonomous elements (Kazazian, 2004; Chenais et al., 2012;
Rebollo et al., 2012).

The current study showelat repetitive elements are alsmportant drivers of the
evolution of the serum albumin gene becauigsmcated elements odeveral
distinct familiesof DNA transposons, nebTR and LTR retroelements, and
tandem repeats andimple repeats were foundpstean of the 5 UTR,
downstream Dthe 3' UTR and within individuaalbumin introns (Table .2).
Truncated DNA transposons come from thHeclMarTcl, hAT-Charlie,
RC/Helitron, hAFTip100 families, and truncated naTR elements are grouped
within the LINE/CR1, LINE/L1-Tx1 and LINE/Penelope families. A single
truncated LTR elemenbelonging to the Gypsy family was fournihe prominent
characteristics othesetruncated elements and their correspondemmilies are

explained in detail below and Table 21.
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Table 2.1.Classification of truncated repetetive elements obtained from Repeat Masker (RM) and TRF programs' searches and |esagtiorasitas of

these elements within the albumin gene starting from the upstream 5' UTR to downstream of the 3' UTR acstadipgitat (+1)

Class Family Element Program | Start Stop L?Sg)t L Insertion Site
Tcl-10_Xt1 RM 7444 | 7233 212 upstream of the 5'UTR
Tcl-10_Xt2 RM 6878 6477 402 upstream of the 5'UTR
TC1l RT3 RM 2851 2667 185 upstreanof the 5'UTR
TC1_PP4 RM 2683 2549 135 upstream of the 5'UTR
Tcl1l-10ry-5 RM 2423 817 1607 upstream of the 5'UTR
TcMar-Tcl TC1_FR36 RM 5555 5922 368 intron 4
TC1 FR37 RM 5907 6293 387 intron 4
o TC1DR1-8 RM 15364 | 16365 | 1002 intron 8
2 TC1-13 Xt9 RM 21772 | 21958 | 187 intron 11
§ TC1-13 Xt10 RM 24984 | 25579 596 intron 11
S TC1DRZ1}11 RM 47511 | 48454 | 944 | downstream of the 3'UTR
2 hAT-2 TS1 RM 2417 | 2497 81 intron 3
z hAT-2_ET-2 RM 17880 | 17965 86 intron 10
e hAT-Charlie hAT-2_ET-3 RM 18007 | 18167 | 161 intron 10
hAT-2 TS4 RM 18724 | 18821 98 intron 10
hAT-2_0G5 RM 18818 | 18892 75 intron 10
hAT-2 TS6 RM 18882 | 18988 | 107 intron 10
Helitronrl DR 1 RM 15120 | 15223 | 104 intron 8
. Helitronrl DR-2 RM 16581 | 16668 88 intron 8
RC/Helitron : =
Helitronrl DR-3 RM 47172 | 47262 91 downstream of the 3'UTR
Helitronl DR4 RM 48617 | 48706 90 downstream of the 3'UTR
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Table 2.1(continued).

Class Family Element Program | Start Stop L((egg)t 0 Insertion Site
hAT-32_CPB RM 2710 | 2778 69 intron 3
DNA transposons hAT-Tip100 hAT-N33_CPB RM 54341 | 54387 47 downstream of the 3'UTR
hAT-N33_CPB RM 55040 | 55078 39 downstream of the 3'UTR
LTR retroelements Gypsy Gypsy24-1 XT RM 36356 | 36646 | 291 | downstream ofhe 3'UTR
CR1 la X{1 RM 281 346 66 intron 1
CR1-2_XT-2 RM 4879 | 5006 128 intron 4
Non-LTR LINE/CR1 CR1_1a Xi3 RM 43276 | 43336 61 downstream of the 3'UTR
retrolements CR1-2_XT-2-4 RM 43376 | 45276 | 1901 | downstream of the 3'UTR
CR1-2_XT-7 RM 45464 | 46171 | 708 | downstream of the 3'UTR
LINE/L1 -Tx1 KibiDR1 RM 14122 | 14219 98 intron 8
LINE/Penelope Penelopes XT RM 50802 | 50951 | 150 | downstream of the 3'UTR
(GTTCTGTCACACT)n TRF 7465 7441 25 upstream of the 5’'UTR
(AATA)n RM 5877 5849 29 upstream of the 5’UTR
(TATTT)n RM 5347 5321 27 upstream of the 5’'UTR
%) (ATCAGTGCCCATCAGGTCAGCCTC)n TRF 2438 | 2499 62 intron 3
2 Simple repeat (ATCAT)n RM 2499 | 2525 | 27 intron 3
O (CTCCCCCCCAGTACAGACCTCT)n TRF 2889 | 2971 83 intron 3
(T)n RM 9214 | 9235 22 intron 5
(GGGCAAGTGGGCCCCCC)n TRF 11144 | 11184 41 intron 6
(A)n RM 12455 | 12475 21 intron 7
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Table 2.1. (continued)

Class Family Element Program | Start Stop L?Sg; L Insertion Site

(TATT)n TRF 13262 | 13289 28 intron 8

(AGATAA)N RM 13446 | 13487 42 intron 8

(AGTTATTTTGAGG)n TRF 16491 | 16518 28 intron 8

(TGATGGGCACTGATAGGCTGCAC)n TRF 18722 | 18985 | 264 intron 10

(CAAGTATAACCC)n TRF 21657 | 21681 25 intron 11

(AT)n RM 22452 | 22497 46 intron 11

(AAATAT)n RM 23904 | 23937 34 intron 11

Simple repeat (Mn RM 26656 | 26681 26 intron 12

" (CAGTG)n RM 27415 | 27440 26 intron 12
E, (CATTG)n RM 36237 | 36264 28 downstream of the 3'UTR
5 (A)n (TRF) TRF 39061 | 39089 29 downstream of the 3'UTR
(AT)n (TRF) TRF 40804 | 40907 | 104 | downstream of the 3'UTR
(ATATACA)n RM 46412 | 46458 47 downstream of the 3'UTR
(TATATTA)Nn RM 46790 | 46871 82 downstream of the 3'UTR
(CTGGTCACTCTGCATTGAAGGGGGCACG)] TRF 49137 | 49226 90 downstream of the 3'UTR

GA-rich RM 17014 | 17076 63 intron 8

A-rich RM 18644 | 18690 47 intron 10
CorTL]g;’é’xity A-rich RM | 32729 | 32770 | 42 | downstream of the 3UTR
A-rich RM 46503 | 46540 38 downstream of the 3'UTR

A-rich RM 52475 | 52506 32 downstreanof the 3'UTR




2.3.2.1. DNA Transposons

2.3.2.1.1. TclMafTcl Family

This family is widespread in both plants and animals including, invertebrates and

vertebrates (Plasterk et al., 1999). The length of completelikeclelements

(TLE) ranges between 1 and 5 kb. They have a single transpasasding gene

(282345 aa), are flardd by two inverted terminal repeats (ITR), variable in their

lengths (Plasterk et al., 1999). Transposase proteins usually have two main

domains: a DNAbinding domain in the Merminal region and a catalytic domain

in the carboxyterminal region region; #se are separated by a nuclear

localization signal (NLS). The DNA binding domain contains one or two -helix

turn-helix motif, which are responsible for recognition and binding of ITRs; the

catalytic domain includes DDD or DDE maotifs, which carry out DNAagkge

and joining reactions during tdapeesposi ti on
and GarcieP ®r e z 2010) . | TRs contains three func
a DNA transposon binding site, and an enhancer (Benjamin et al., 2007)FAn the

lessome scaffold containing the albumin gene, 11 truncated-lke&l elements

(TLE) were found. As a result of search using the program Repeatmasker in the

Repbase repeat database (Jurka et al., 2005), wegefound to represent seven

distinct intact TLE.

2.3.2.1.1.1. PL Tc11Ory Element

The single copyof Tc1-10ry is the longest (1607 bp) Tike element (TLE)

found in the albumin gene. To obtain a consensus sequence for this elements, the
reference sequence of F&Dry (PocwierzKotus et al., 2007) fronthe Repbase
database was blasted against fhdessonaggenome; 1366 hits were returned.

230 of these hits longer than 600 bp were aligned to derive a consensus sequence
named as PL TelOry. The overall structure of the element resembleslikel
elemens in fish and amphibians (Leaver, 2001): it lzsopen reading frame
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(ORF) encoding an intact transposase with 339wdach is flanked by nearly
identical inverted terminal repeats of 219 bp. Each ITR contains 22 bp direct
repeats. PL TcLOry thus belogs to the inverted repeat/direct repeat (IR/DR)
group of Tcllike elements described by lzswak et al. (1995). In the region
between the left ITR and the transposase initiation codon, two eukaryotic
promoter motifs, a CCAAT box (binds to the transcriptiomctdbr NFY)
(Mantovani, 1998) and a TATAA box (Bucher, 1990) are recognized. In the right
ITR region, a putative poly(A) signal (PAS) and iron responsive element (IRE)
were found as a UTR scan (Fig 2.Both the nucleotide sequence and the aa
sequence ofhe transposase aa are nearly identical (99% identity) to the element
in Atlantic salmon $almo salar; positions 120142 to 121747 in GenBank
GQ505859.1; Lukacs et al., 2010) with 14 nucleotidied 4 aachanges in ITR
regions and ORF. Moreover, presenceseferal other active elements kh
lessonaegenome indicates very recent horizontal transmissiorhisf élement

from salmon to poofrog P. lessonaeThe copy of the element found in the
upstreamof the 5' UTR of the albumin gene is also nearly identita the
consensus sequence of the element only with very small insertions or deletions in
ITRs and only two aa changes, whiis predicted that it is also naturally
functional elementThis element is also very similar to passport, a native Tcl
transposorin flattfish (Clark et al., 2009), preference for insertion into genes,

can be useful tool for the manipulation of vertebrate genome.

49



I I I I I PL Tcl-10EY element
I I I I I PL Tcl-10RY-3

ITR Transposase codng ORF ITR

Figure 2.7. Structure of the PL Te1ORY element and its consensus sequence. A) Structure of
PL Tcl-10RY and of its copy in the serum albumin gene. The white coloured rectangular boxes
represent inverted terminal repeats; the gray coloured rectangle representanipostise
encoding region. B) The consensus sequence of the 1634 bp RLORM element. The
translated transposase is indicated below the ORF. The putative CAT box, TATA box and poly(A)
signal are underlined and shown by bold letters, and the regiomiimgi@ putative IRE is marked

by blue arrows. At the beginning and end of the sequence, ta repeat is duplicated genomic target
site, which is used by Tellke transposons. Regions of the sequence representing ITRs are
underlined with a black colour and Bmvithin them are shown by red colour letters.

ta CAGTGCCGCGAAAGTATTCGGCCGAALTTTTCGACCTTTTGCCACATTTCAGGCTTCAAACAT
AAAGATATAAAACTGTAATTTTTTGTGAAGAATCAACAACAAGTGGGACACAATCATGAAGTGGAACGAAAT
TTATTGGATATTTCAAACTTTTTTAACAAATAAAAAACTGAAARATTABGTASI TCAGCCCCT
CAT box
TTACTTTCAGTGCAGCAAACTCTCTCCAGAAGTTCAGTGAGGATCICAMBAITGNICTAAAT
TATA box

GACTAATGATGATAAATAGAATCCACCTGTGTGTAATCAATGARAGCACCTGCACTGTGATAG
TCTCAGAGGTCCGTTTAAAGCGCAGAGAGCATCatgaagaacaaggaacacaccaggcaggtccgagatact

MKNKEHTRQVRDT

gttgtggagaagtttaaagccggatttggatacaa aaagatttcccaagctttaaacatcccaaggagcact
VVEKFKAGFGYKKISQALNIPRST
gtgcaagcgataatattgaaatggaaggagtatcagaccactgcaaatctacgaagacctggcecgtcectct
VOQAIITLKWKEYQTTANLRRPGRP S
aaactttcagctcatacaaggagaagactgatcagagatgcagccaagaggcccatgatcactctggatgaa
KLSAHTRRRLIRDAAKRPMITLDE
ctgcagagatctacagctgaggtgggagactctgtccataggacaacaatcagtcgtatactgcacaaatct
LQRSTAEVGDS VHRTTISRILHKS
ggcctttatggaagagtggcaagaagaaagccatttcttaaagatatccataaaaagtgttgtttaaagttt
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GLYGRVARRKPFLKDIHKKCCLKTF
gccacaagccacctgggagacacaccaaacatgtggaagaaggtgctctggtcagatgaaaccaaaatcgaa
ATSHLGDTPNMWKKVLWSDETKIE
ctttttggcaacaatgcaaaacgttatgtttggcgtaaaagcaacacagctcatcaccctgaacacaccatc
LFGNNAKRYVW RKSNTAHHPEHTI
cccactgtcaaacatggtggtggcagcatcatggtttgggcectgcttticttcagcagggacagggaagatg
PTVKHGGGSIMVWACFSSAGTGKM
gttaaaattgatgggaagatggatggagccaaatacaggaccattctggaagaaaacctga tggagtctgca
VKIDGKMDGAKYRTILEENLMESA
aaagacctgagactgggacggagatttgtcticcaacaagacaatgatccaaaacataaagcaaaatctaca
KDLRLGRRFVFQQDNDPKHKAKST
atggaatggttcacaaataaaca tatccaggtgttagaatggccaagtcaaagtccagacctgaatccaate
MEWFTNKHIQVLEWPSQSPDLNPI
gagaatctgtggaaagaactgaaaactgctgttcacaaacgctctccatccaacctcactgagcetcgagcetg
ENLWKELKTAVHKRSPSNL TELEL
ttttgcaaggaggaatgggcaaaaatttcagtctctcgatgtgcaaaactgatagagacataccccaagcga
FCKEEWAKISVSRCAKLIETYPKR
cttacagctgtaatcgcagcaaaaggtggcgctacaaagtattaaCT TAAGGGGGCTGAATAATTIOGCA
LTAVI AAKGGATKYH™*

Poly(A) Signal

CCCAATTTTTCAGTTTTTTATTTGTTAAAAAAGTTTGAMATAAEITCGTTCCACTTCATGATTG
D IRE
TGTCCCACTTGTTGTTGATTCTTCACAAAAAATTACAGTTTTATATCTTTATGTTTGAAGCCTGAAATGTGG
D

CAAAAGGTCGAAAABRBGGGGCCGAATACTTAGEBUACTES 1634 bp

Figure 2.7.(continued).

2.3.2.1.1.2. PL Tc110Xt Element
This element has two truncated cop{@42 and 402 bplipstream of the 5' UTR

of the albumin gene. To obtaia cormsensus sequence of this elemetite

reference sequence of the THAXt (Eagle) was blasted against tRe lessonae
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genone; the search returne8 hits. Because theonsensus element is very
short,particulary atthe 5' regionall copies of the element from 50 typ1346 bp
were used to derivaconsensus sequence of the elemeamed as PL TelOXt.
Although it has anntact transposasepen reaihg frame (339 aa), botthe left

ITR and the transcriptional regulator region (betwede left ITR and the
transposase initiation codon) contaeletions more than 50 bp. No copy dPla
Tc1-10Xt elementintact for these regionwas found in thd®. lessonaegenome.
Thus, the lengtlof theleft ITR is 125 bp. In contrast, the ORF flanking the right
ITR is 216 bp in longwith 12 bp imperfect DRs. In the transcriptional regulatory
region,only the TATA box is identified; and ithe 3' UTR, only the IRE(Fig
2.8. Both complete consensus nucleotide sequence of the element and its
transposase coding ORF and regions show the highest similarity t@0OKt1
(Eagle) element Silurana tropicalis - consensus sequence from Repbase,
PocwierzKotus et al. 2007).Similarity between the aa sequences of the
transposases is 91% (309/339). This low similarity even in transposase coding
ORFs and many in frame shifts and stop codor@RFs in several copies of the
element inP. lessonaggenome, and a great deletion inUB'R and many small
insertions and deletions in batte 5' and 3' UTR indiate ancient transmission of
theseelementsirom S. tropicalisto P. lessonae@r they havenherited fromthe
common ancestoAccumulations of mutations through time could makasian
inactive element inP. lessonaggenome Two truncated copies of thelement
were foundupstream of the 5' UTR of the albumin gene. The longer copypdste
from the end othe ORF to the3' end ofthe right ITR whereashort copy covera

very small region withithe ORF.
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ITR Transposase codmg ORF ITR

D PL Tecl-10X1-1

Figure 2.8. Structure of PLTc1-10Xt element and its consensus sequence. A) Structure of the PL
Tcl-10Xt element and its two copies in the serum albumin gene. White coloured rectangles
indicate inverted terminaepeats; and gray coloured rectangles represent transposase encoding
region. B) The consensus sequence of the 1612 bprd¢lt10Xt element. The transposase
translation is indicated below the ORF. The putative TATA box is underlined and shown by bold
letters, and the region of the putative IRE is marked by blue arrows. At the beginning and end of
the sequence, ta repeat is duplicated genomic target site, which is used-like Tcinsposons.
Regions of the sequence representing ITRs are underlined wititla dolour and DRs within

them are shown by red coloured letters.

taCAGTGCCTTGAAAAAGTATTCATACCCCTTGAAATTTTCCACATTTTGTCATGTTACAACCAAAAACGTA
AATGTATTTTATTGGGATTTTATGTGATAGACCAACACAAAGTGG------—---
ACAAATANTAACTGAAAAGTGGGGTGTGCATAATTATTCAGCCCCC
TTT TAAATAGAGTCCACCTG
TATA box

TGTGTAATTTAATCTCATAAARCAGCTGTTCTGTGAAGCCCTCAGAGGTTTGTTAGAGAACCTTAGTG
AACAAACAGCATCatgaaggccaaggaacacaccagacaggtcagggataaagttgtggagaagtttaaagca

MKAKEHTRQVRDKVVEKFKA

gggttaggttataaaaaaatatcccaagctttgaacatctcacggagceactgttcaatccatcatccaaaaa
GLGYKKISQA LNISRSTVQSIIQK
tggaaagagtatggcacaactgcaaacctaccaagacatggccgtccacctaaactgacaggccgggcaagg
WKEYGTTANLPRHGRPPKLTGRAR
agagcattaatcagagaagcagccaagaggcccatggtaactctggaggagcetgcagagat ccacagctcag
RALIREAAKRPMVTLEELQRSTARQ
gtgggagaatctgtccacaggacaactattagtcgtgcactccacaaatctggectttatggaagagtggcea
VGESVHRTTISRALHKSGLYGRVA
agaagaaagccattgttgaaa gaaagccataagaagtcccgtttgcagtttgcgagaagcecatgtgggggac
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RRKPLLKESHKKSRLQFARSHVGD

acagcaaacatgtggaagaaggtgctctggtcagatgagaccaaaattg aactttttggcctaaaagcaaaa
TANMWKKVLWSDETKII ELFGLKAK
cgctatgtgtggcggaaaactaacactgcacatcaccctgaacacacca tccccaccgtgaaacatggtggt
RYVWRKTNTAHHPEHTIPTVKHGG®G
ggcagcatcatgttgtggggatgcttttcttcagcagggacagggaagct ggtcagagttgatgggaagatg
G SIMLWGCFSSAGTGKLVRVDGKM
gatggagccaaatacagggcaatcttagaagaaaacctgttagagtctg caaaagacttgagactggggcgg
DGAKYRAILEENLLESA KDLRLGR
aggttcaccttccagcaggacaacgac — cctaaacatacagccaga gctacaatggaatggtttagatcaaag
RFTFQQDNDPKHTARA TMEWFRSK
catattcatgtgttagaatggcccagtcaaagtccagacctaaatc caattgagaatctgtggcaagacttg
HIHVLEWPSQSPDLN PIE NLWOQDL
aaaattgctgttcacagacgctctccatccaatctgacagagctt gagctattttgcaaagaagaatgggca
KIAVHRRSPSNLTELELFCKETE W A
aaaatgtcactctctagatgtgcaaagctggtagagacatcceca aaaagacttgcagctgtaattgcagcg
KMSLSRCAKLVETSPK RLAAVIAA

aaaggtggttctacaaagtattgaCTC AGGGGGCTGCGAMMATGCACGCCACACTTTTCACATATTTATT
KGGSTKY*
TGTAAAAAATGTTGAAAACCATTTATCATTTTCCTTCCACTTCACAATTATGTGCCACTTTGTGTTGGTCTA
D IRE
TCACATAAAATCCCAATAAAATACATTTACGTTTTTGGTTGTAACATGACAAAATGAGGEBAAATTTCA

D
GTATGAATATTTTCAAGGCACTGta 1612 bp

Figure 2.8. (continued.

23.2.1.1.3. PL TciRT Element

This element has one very short truncated cop$ 8 upstream of the TR
of the albumin genewhich overlaps aery short region in the ORF (Fig 2.9To
obtain consensus sequence of thisment, theRepbase reference sequence of

Tc1-RT wasblasted agaist theP. lessonagienome. The search return&@b hits.
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Because the element is considerably truncated parligudarthe 5' region, all
copies of the element from 100 bp to 14¢8viere $ed to derive @onsensus
sequencenamed as PL TeRT. Although it contans an intact transposase open
reading frame (339 aa), all copies of it in thelessonagienome have a deletion
about of 50 bp in their left ITR#\n internal DR16 bplong follows this deletion.
The predicted length of left ITR husabout 216220 bp. In contrast, the right
ITR carriesan imperfect 19 bp DR&nd the predicted length is about 222D bp.

This uncertainity in lengths of both DRs and ITRs can be enpthiby
accumulation of mutations through time after the insertion of original element.
This element, likePL Tcl-10ry element, belong to the inverted repeat/ direct
repeat (IR/DR) group of Telike elements described by Izswak et al. (1995). In
the transdptional regulatory region, only the CAT box is identified, probably
because of accumulation ofutations through time (Fig 2.9Both the complete
consensus nucleotide sequence of the element and its transposase coding ORF
show the greatest similarity tbc1-RT element Rana temporaria consensus
sequence from Repbase; Leaver, 2001). Similarity between the aa sequences of
the transposases is 98% (339/333), even thdhgltonsensus sequence BL
Tc1-RT has an intact transposase ORF while the ORF ofRicthasa stop codon

and is thusot complete. None of cags of PL TciRT in theP. lessonagenome

has an intact ORF. Moreover, the long deletiothmleft ITR, and several types

of mutations (insertions and deletions) in both ITRs and the transcriptiona
regulatory region again could indicaé® ancient transmission of this element
from Rana temporarido the P. lessonagenome Or the direction of transmission
not clear, probably botR. temporariaand P. lessonadéave inherited this from

the same comnmmancestor.
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ITR Transposase coding ORF ITR

I | | I I I I PL Tel-RT element
Du PL Tcl-RT-3

Figure 2.9. Structure of PLTc1-RT element and its consensus sequence. A) Structure of type PL
Tcl-RT element and its copy in the serum albumin gene. The white coloured rectangles indicate
inverted terminal repeats; and giegloured rectangles represents the transposase encoding region.
B) The consensus sequence of the 1646 b@ &LRT element and positions where nucleotide
sequences are translated indicated below the ORF. The putative CAT box is underlined and shown
by bold letters. At the beginning and end of the sequence, ta repeat is duplicated genomic target
site, which is used by Tellke transposons. Regions of the sequence representing ITRs are
underlined with a black colour and DRs within them are shown by red dettens.

taCAGTGCCTTGORIGTATTCACCCCGACTTTTTACCTATTTTGTTACATTACAGCCTTAAGTTCAA

TGTTTTGTTAATCTGAATTTTATGTGATGGATCAGAACACAATAGTCTAAGTTFGGTGAAGT
CTGAAAATTGGCATGTETGITATTCACCC

CAT box

CCTTGTTATGAAGCCCATAAAAAGCTCTGGIAERKCCTTCAGAAGTCACATAATTAGTGAAATG

ATGTCCACCTGTGTGCAATCTAAGTGTCACATGATCTGTCATTACATATACACACCTTTTTTGAAAGGCCCC

AGAGGCTGCAACACCTAAGCAAGAGGCACCACTAACCAAACACTGC Catgaagamzessygaactct

MKTKELSK

caagtaagggacaatgttgttgagaagtacaagtcagggttaggttataaaaaaatatccaaatctttgatg
QVRDNVVEKYKSGLGYKKISKSLM
atccccaggagcaccatcaaatctatca  taaccaaatggaaagaacatggcacaacagcaaacctgccaaga
IPRSTIKSIITTKWKEHGTTANLPR
gacggccgcccaccaaaactcacggaccgggcaaggagggcattaatcagagaggcagcacagagacctaag
DGRPPKLTDRARRALIREAAQRPK
gtaaccctggaggagctgcagagttccacagcagagactggagtatctgtacataggacgacaataagecegt
VTLEELQSSTAETGVSVHRTTISR

acgctccatagagttgggctttatggcagagtggccagaagaaagcc attactttcagcaaaaaacaaaatg
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TLHRVGLYGRVARRKPLLSAKNKM
gcacgttttgagtttgcgaaaaggcatgtgggagactcccaaaatgt atggaggaaggtgctctggtctgat
ARFEFAKRHVG DSQNVWRKVLWSD
gagactaaaattgaacttttcggccatcaaagaaaacgctatgtctggcgcaaacccaacacatcacatcac
ETKIELFGHQRKRYYV WRKPNTSHH
ccaaagaacaccatccccacagtgaaacatggtggtggcagcatcatgcetgtggggatgtttttc agcagcc
PKNTIPTVKHGGGSIMLWGCFSAA
gggactgggaaactggtcagagttgagggaaagatggatggtgctaaatacagggatattcttgagcaaaac
GTGKLVRVEGKMDGAK YRDILEQN
ctgtaccactctgtgcgtga  tttgaggctaggacggaggttcaccttccagcaggacaatgaccccaaacac
LYHSVRDLRLGRRFTFQQDNDPKH
actgctaaagcaacacttgagtggtttaaggggaaacatgtaaatgtgttggaatggcctagtcaaagecca
TAKATLEWFKGKHVNVL EWPSQSP
gacctcaatccaatagaaaatctgtggtcagacttaaagattgctgttcacaagcgcaaacc atccaacttg
DLNPIENLWSDLKIAVHKRKPSNL
aaggagctggagcagttttgcaaggaggaatgggcaaaaatcccag tggtaagatgtggcaagctcatagag

KE LEQFCKEEWAKIPVVRCGKLIE
acttatccaaagcgacttggagctgtgatigccgcaaaaggtggctctacaaagtattgaCTTTAG GGGGGT
TYPKRLGAVIAAKGGSTKYH™*
GAATAGTTATGIATTGACTTTTTCTGTTATTTTGTCCTATGTGNIGCTTCACAATAAAAAAAAAAA
AACATCTTCAAAGTTGTGGGCATGTTCTGTAAATTAAAT GATGRARALATCCATGTTAATTCC
AGGTTGTGAGGCAACAAAACACGAAAABGTGCCASAATACTTTTGCAETEGIBA 1646bp

Figure 2.9. (continued).

2.3.2.1.1.4. PL TcX:PP Element

This element hasne very short truncated copy 8.Bp)upstream othe 5' UTR
of the albumin gene; it overlapsvary short region in the ORF atige right ITR
(Fig 2.10. To obtaina consensus sequence of this element, rigference
sequence offcl-PP was blasted agaihghe P. lessonaegenome; the search
returned547 hits. Becausthe element is truncateat both the 5" and 3' regi®n

all copies of the element from 100 bp to 1283 bp were used to derive a complete
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consensus sequenaegamed as PL TePP elementlt has a intact transposase
open reading frame (339 aa), but bothtlitsleft and particuldy right ITRs (27

bp are present) are extremely truncated. Therefore, none of DRs is found. In the
transcriptional regulatory region, two eukaryotic promoter motifs, ALITbox

and aTATAA box are recognized (Fig 2.10Both the consensus nucleotide
sequence of the element and its transposase c@ifRtg and regions show the
greatestsimilarity to the Tc1l-PP element Rleuronectes platessa consensus
sequence from Repbastatabase, Leaver 2007). Similarity between the aa
sequences of the transposases is 87% (296/339). Extmameations in both ITRs

and several mutations (indels) in the transposase encoding ORF indicate ancient
transmission of this element from a mariraffsh specie¢Pleuronectes platessa)

to P. lessonaeBecause all copies of this elementtire P. lessonoaggenome
contain extremely truncated ITR& seems possibléhat the original element
inherited byP. lessonaalready had very short ITR® they could considerably
accumulate mutains through time, and remain fssil elementsthat it cannot

be possible to recognize them.

ITR Transposase codmg ORF ITR

|I I Il PL Tcl-PP element
m PL Tcl-PP-4

Figure 2.10.Structure of PLTc1-PP element and its consensus sequence. A) Structure of the PL
Tcl-PP elemeniand its copy in the serum albumin gene. White coloured rectangles indicate
inverted terminal repeats; and gray coloured rectangle represents transposase encoding region. B)
The consensus sequence of the 1298 bpdLPP element. Positions where nucleets&quences

are translated indicated below. The putative CAT box and TATA box are underlined and shown by
bold letters. Regions of the sequence representing truncated ITRs are underlined with a black
colour.
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ATGGTTTTCAAAATTTTTTACAAATAAATATCTGAAGAGTGOATTTGTATTCAGCCTACT
Cat Box
CTGATACCCCTAACTAAAATCTAIGEMSCCTTCAG------ --- AAGTCACCTARPAGT

Tata Box

AAATAGAGTCCACCTGTGTGTAATTTAATATARKACAGCTGTTCTGTGAAGCCCTCAGAGGTTTG
TTAGAGAACCTTAGTGAACAAACAGCATCatgaaggccaaggaacacamgigagggataaagtt
MKAKEHTRQVRDKYV
gtggagaagtttaaagcagggttaggttataaaaaaatatcccaagctttgaacatctcacggagcactgtt
VEKFKAGLGYKKISQALNISRSTYV
caatccatcatccgaaaatggaaagagtatggcacaactgcaaacctaccaagacatggccgtccacctaaa
QSITRKWKEYGTTANLPRHGRPPK

ctgacaggccgggcaaggagagcattaatc  agagaagcagccaagaggcccatggtaactctggaggagctg

LTGRARRALIREAAKRPMVTLEE L
cagagatccacagctcaggtgggagaatctgtccacaggacaactattagt cgtgcactccacaaatctgge
QRSTAQVGESVHRTTISR ALHKSG

ctttatggaagagtggcaagaagaaagccattgttgaaagaaagccata agaagtcccgtttgcagtttgcg

LYGRVARRKPLLKESHKKSRLQFA

agaagccatgtgggggacacagcaaacatgtggaagaaggtgctctg gtcagatgagaccaaaattgaactt

R SH VGDTANMWKKVL WSDETKIEL
tttggcctaaaagcaaaacgctatgtgtggcggaaaactaacact gcacatcaccctgaacacaccatcccc
FGLKAKRYVWRKTNTA HHPEHTIP

accgtgaaacatggtggtggcagcatcatgttgtgg ggatgcett ttcttcagcagggacagggaagctggtce
TVKHGGGSIMLWGCEFS SAGTGKLYV
agagttgatgggaagatggatggagccaaatacagggcaatcttagaagaaaacctgttagagtctgcaaaa
RVDGKMDGAKYRAILEENLLES A K
gacttgagactggggcggaggttcaccttccagcaggacaacgaccctaaacatacagccagagctacaatg
DLRLGRRFTFQQDNDPKHTARATM
gaatggtttagatcaaagcatattcatgtgttagaatggcccagt caaagtccagacctaaatccaattgag
EWFRSK HIHVLEWPSAQ SPDLNPIE

Figure 2.10. (cantinued).

59



aatctgtggcaagacttgaaaattgctgttcacagacgctctcca tccaatctgacagagcttgagctattt

NLWQDLKIAVHRRSPS NLTELELTF
tgcaaagaagaatgggcaaaaatgtcactctctagatgtgcaaag ctggtagagacatccccaaaaagactt
CKEEWAKMSLSRCAK LVETSPKRL
gcagctgtaattgcagcgaaaggtggttctacaaagtatigaCAC AGGGGGGTGAATACTAATGCACCC
AAVIAAKGGST KY* 1298bp

Figure 2.10. (catinued).

23.2.1.1.5. PL Tci1DR1 Element

This element has two truncated copi@me in intron 8(1002 bp) and one
downstream of the TR (944 bp).Becawse the reference sequencelofl-DR1
obtained from Repbase contains only th@®RF, this ncomplete refemce
sequence was blasted against GenBank; the sgi@tdbd a signficant match to a
longer element (164Bp) found in Atlantic salmor{Salmo salar- EF467298,
GenBank, from 34140 to 35412, complementsinand; Yazawa et al,,2008).

This longer reference sequence was blasted againBt tlessonaegenome. The
search returned 2984 hits; 352 hit sequences longer than 1000 bp were used to
derive a consensus sequence. The consensus sequence of the @éenierit

DR1) has an intact transposase ORF (340 aa) flanked by identical ITRs about 221
bp each. The left ITR contains 20 bp and the rigth ITR contains 19 bp DRs
respectively. The element thus belongs to the inverted repeat/ direct repeat
(IR/DR) group ofTcl-like elements described by lzswak et al. (1995). In the
region between the left ITR and the transposase initiation codon, only one
eukaryotic promoter motif, a CCAAT box, recognized (Fig 2.01 Both the
complete consensus nucleotide sequence ofetament and its transposase
encoding ORF show the greatest similarity to the element (EF467298.1) found in
Salmo salar(Yazawa et al. 2008). Similarity between aa sequences of
transposases is 97% (328/340). This high level of similarity together with the

presence of several copies of the elemetie®. lessonagenome indicates very
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recent horizontal transmission of this element from salmon to water frog, which is
still mobilizing within P. lessonaggenome.Both copies of the elemenin the
serum albunm gene correspondo the transposse coding ORF containing

insertions and deletions that resualframe shifts and stop codons (Fig 2A)1

ITR Transposase coding ORF ITR

I I I I I PL Tcl-DE.1 element
Dl I PL Tcl-DRI1-8

DI I PL Tcl-DRI1-11

Figure 2.11. Structure of PLTc1-DR1 element and its consensus sequence. A) Structure of PL
Tcl-DR1 elementand its copies in the serum albumin gene. The white coloured rectangles
indicate inverted terminal repeats; gray coloured rectangle represents transposase encoding region.
B) The consensus sequence of the 1650 b@ ®&LDR1 element. The transposase tratish is
indicated below the ORF. The putative CAT box is underlined and shown by bold letters. Regions
of the sequence representing ITRs are underlined and DRs within them are shown by red colour
letters.

B

ACATACAGTATGITAAAAGTGAGTACACCACATTTTTGTAAATATTTTATTATATCTTTTCATGTG
ACAACACTGAAGAAATGACACTTTGCTACAATGTAAAGTAGTGAGTGTACAGCTTGTATAACAGTGTAAAT
TGCTGTCCCCTCAAAATAACTCAACACACAGCCATTAATGTCTAAKDCBGBTEIGBATACACC
CAT Box

CCRAAGTGAAAATGTCCAAATTGGEATAGCCATTTTCCCTCCCCGGTGTCATGTGACTCGTTAGTGT
TACAAGGTCTCAGGTGTGAATGGGGAGCAGGTGTGTTAAATTTGGTGTTATCGCTCTCACTCTCTCATAC
GTCACTGGAAGTTCAACatggcacctcatggcaaagaactctctgaggatgtgaaaaaaagaattgttgct

MAPHGKELSEDVKKRIV A

ctacataaagatggcctaggctataagaagattgccaagaccctgaaactgagcetgcagcacggtggcecaag
LHKDGLGYKKIAKTLKLSCSTVAK
accatacagcggtttaacaggacaggttccactcagaacaggcctcgccatggtcgaccaaagaagttgagt
TIQRFNRTGS TQNRPRHGRPKKLS
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gcacgtgctcagcgtcatatccagaggttgtctttgggaaatagacgtatgagt gctgccagcattgctgea

ARAQRHIQRLSLGNRRMS AASITAA
gaggttgaaggggtggggggtcagcectgtcagtgctcagaccatac gccgcacactgca tcaaattggtctg
EVEGVGGQPVSAQTIRRTLHQIGL
catggctgtcgtcccagaaggaagcctcttctaaagatgatgcacaaga aagcccgcaaacagtttgctgaa
HGCRPRRKPLLKMMHKKARKQFAE
gacaagcagactaaggacatggattactggaaccatgtcctgtggtctg atgagaccaagataaacttattt

DKQTKDMDYWNHVLWSDETKINLTF
ggttcagatggtgtcaagcgtgtgtggcggcaaccaggtgaggagtaca aagacaagtgtgtcttgcctaca
GSDGVKRVW RQPGEEYKDKCVLPT
gtcaagcatggtggtgggagtgtcatggtctggggctgcatgagtgetgecggeactggggage tacagttc
VKHGGGSVMVWGCMSAAGTGELQF
attgagggaaccatgaatgccaacatgtactgtgacatactgaagcag agcatgatcccctcccttcggaga
IEGTMNANMYCDILKQSMIPSLRR
ctgggccgcagggcagtatticcaacatgataacgaccccaaacacacct ccaagacgaccactgccttgcta
LGRRAVFQHDNDPKHTSKTTTALL
aagaagctgagggtaaaggtgatggactggccaagcatgtctccagac ctaaaccctattgagcatctgtgg
KKLRVKVMDWPSMSPDLNPIEHLW
ggcatcctcaaacggaaggtggaggagcgcaaggtctctaacatccaccageteegtgatgtegtcatggag
GILKRKVEERKYVS NIHQLRDVVME
gagtggaagaggactccagtggcaacctgtgaagctctggtgaactccatgcccaagag ggttaaggcagtg
EWKRTPVATCEALVNSMPKRVKAYV
ctggaaaataatggtggccacacaaaatattgaCACTTTGGGCCCAATTTGGACATTTTAAEGGGGTGT
LENNGGHTKY?
ACTCACTTTTGGCCAGCGGTTTAGACATTAATGGCTGTGTGTTGAGTTATTTTGAGGGGACAGCAAATTT
ACACTGTTATACAAGCTGTACACTCACTACTTTACATTGTAGCAAAGTGTCATTTCTTCAGTGTTGTCACAT
GAAAAGATATAATAAAATATTTACAAARMTGEIGTGTACTCACTTGAGATACTGTATGT
1650 bp

Figure 2.11.(continued).
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23.2.1.1.6. PL TciFR3 Element

In the intron 4 of the serum albumin gesntainstwo truncated copies (368 and
387 bp)of this element To obtaina consensus sequencé this element, the
reference sequence of the TlER3 from Repbase database (Smith, 2002) were
blasted against thie. lessonagenome; the search returned 1569 hits; 384 copies
of the element larger than 400 were alinged to derive a consensus sedhence.
consensus sequence of the elem@it Tcl-FR3) has an intactransposase ORF
(343 aa), which iflanked by short imperfect ITRs (29 bihat containvery short
DRs (5 bp). In the transcriptional regulatory region, the CAT box and TATA box
are identified (kK 2.12. Both the complete consensus nucleotide sequendheof
element and its transposasecoding ORF show the greatesmilarity to the
elemen found in Takifugu rupripegFugu- assembly HE591539, from 5007707
to 5008942, complementary strandSimilarity between aa sequences thé
transposases 84 % (287/343 This low similarity in the entire element, many in
frame shifts and stop codoms ©RFs and long truncations bdtte5' and 3' UTR

in several copies of the element tine P. lessonaegenome, indicate ancient
transmission of this element from fish to water frégio truncated copies of the
element found in the intron 4 of the albumieng overlap withie last region of
the ORF (Fig 2.12
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A

ITR Transposase codmg ORF ITR

II I II PL Tcl-FR3 element

Figure 2.12. Structure of PLTc1-FR3 element and its consensus sequence. A) Structure of PL
Tcl-FR3 type element and its copies in the serum albumin gene. The white calectatules

indicate inverted terminal repeats and gray coloured rectangle represents the transposase encoding
region. B) The consensus sequence of the 1248 bpc®IFR3. The transposase translation is
indicated below the ORF. The putative CAT box and AAJox are underlined and shown by

bold letters. Regions of the sequence representing ITRs are underlined and DRs within them are
shown by red colour letters.

B
CAT Box
CACTAATTECAAAARTTGGACAGCTCCAAATCATTGGATTCAGGTBATACTTCCACGGC

Tata Box
CACAGGTATAAARCAAGCACCTAGGCATGCAGACTGCTTCTACAAACATTTGTGAAAGAatgggtcgce
M G R
tctcaggagctcagtgaattcaagcatggtaccgtgataggttgcca cctgtgc aataagtccatccgtgaa
SQELSEFKHGTVIGCHLCNKSIRE
atttccttgctactaaatattccacggtcaactgttagtggtattataacaaagtggaagcaactgggaaca
ISLLLNIPRSTVSGIITKWKQLGT
acagcaactcagccacgaagtggtaggccacgtaaaatgacagagcggggtcagcgcatgctgaagcgcaca
TATQPRSGRPRKMTERGQRMLKRT
gtgcgcagaagtcgccaactgtctgcagagtcaatagctacagacctccaaacttcgtgtggecticagatt
VRRSRQLSAESIA TDLQTSCGLOQI
agcacaacaacagtgcgtagagagcttcatggaatgggtttccatggccgagcagctgcatccaagecttac
STTTVRRELHGMGFHGRAAASKPY
atcaccaagtgcaatgcaaagcgtcggatgcagtggtgtaaagcacgccgccactggactctagagcagtgg
I TKCNAKRRMQWCKARRHWTLEQW
agacgtgttctctggagtgacgaatcacgcttctctgtctggcaatctgatggacgtgtctgggtttggcgg
RRVLWSDESRFSVWQSDGRVWVYWR
ttgccaggagaacggtacttgcctgactgcatt gtgccaagtgtaaagtttggtggaggggggattatggtg
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LPGERYLPDCIVPSVKFGGGGIMYV
tggggttgtttttcaggggttgggcttggccccttagticcagtgaagggaactcttaaggcgtcagcatac
WGCFSGVGLGPLVPVKGTLKASAY
caagacattttggacaatttcatgctcccaactttgtgggaacagtttggggatggccccttectgttccaa
QDILDNFMLPTLWEQFGDGPFLFQ
catgactgcgcaccagtgcacaaagcaaggtccata — aagacatggatgagcgagtttggggtggaggaactt
HDCAPVHKARSIKTWMSEFGVEEL
gactggcctgcacagagtcctgacctcaacccgatagaacacctttg ggatgaattagagcggagactgcga
DWPAQSPDLNPIEHLWDELERRLR R
gccaggccttctegtccaacatcagtgectgacctcacaaatgegcettctggaagaatggtcaaacattcec
ARPSRPTSVPDLTNALLEEWSNIP
atagacacactcctaaaccttgtggacagccttcccagaagagttg aagctgttatagctgcaaagggtggg
IDTLLNLVDS LPRRVEAVIAAKGG
ccaactcaatattgaACCCTACGGACTAAGACTGGGATGCCATTAAAGTTCATGTGTGTGTARAGGCA
PTQY *

TCCAATETTTTGGAATAAGTG 1248bp

Figure 2.12. (continued).

2.3.2.1.1.7 Structural Characteristics of ITR andTransposase Genes of P.

lessonae consensus TLEs

The characteristic oP. lessonadTRs and transposase genes are summarized in
Table 22. All ITRs are well conserved (8500% identity), varying from 29 bp

(PL Tcl-FR3) to 221 bp (PL TecDR1). Like othervertebrate TLES such as
PPTN, RTTN, SSTN (Leaver, 2001) and Frog Prince transposons (Miskey et al.,
2003), they have DRs in the extremities of their ITRs, that act as binding site for
the transposase. As comparing to PL-DR1 and PL Tc41Ory, PL Tc1FR3

ITRs has very short DRs (5 bp). In addition, PL -I€ry, PL TctXt and PL
Tc1-RT contain a highly conserved motif "CAGTG" at the 5' end, and "GTCAC"
at the 3' end, of ITRs (Brezinsky et al., 1990). The size of 5' UTRs ranges from 72
bp (PL TctFR3) t0187 bp (PL TciRT). Except PL TciDR1 and PL TcIFR3,
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they all have a TA duplication at the beginning and end of the element, a sign of a
Tcl-mariner insertion event. In all PL elements, the transposase ORF, which
range from 339aa to 343 aa and have alfiigonserved [D,D(34)E] motif in the

catalytic domain, is uninterrupted and intact.

Table 22. Main features oP. lessonaeonsensus TLEs.

Name PL PL PL PL PL PL
Tcl-10ry| Tcl-10Xt | Tcl-RT Tcl-PP | Tcl-DR1 | Tcl-FR3
Size
(bp) 1634 1612 1646 1298 1650 1248
ITR size| Left 219 125* 189* 67* 221 29
(bp) |Right| 219 216 192* 27* 221 29
%
identity 99 99 85 * 100 100
ITR ITR
DR size 22 12 1619 . 1920 5
(bp)
CAGTG Yes Yes Yes * No No
motif
o
3 ORF intact 339 intact 339| intact 339| intact 339| intact 340| intact 343
@ quality aa aa aa aa aa aa
(%2}
o
& |5UTR
o size 174 144* 187 164 156 72
= (bp)
TA.‘ Yes Yes Yes * No No
duplica.

2.3.2.1.2. hAT/Charlie Family

DNA transposons othe hAT superfamily arevidespread in fungi, plastand
animals(Calvi et al., 1991; Rubin et al., @D), including suclvertebrates such as
frogs, lizards, snakes and mammaliafizace et al., 2008; Nak et al., 2010).
Recently, the groupmas beersubdivided into wo distinct subfamilies(Ac and
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Buste; Arensburger et al., 2011flements argenerally 2.5 to 5 kb loncAn 8

bp target site duplication (TSD) is formed during transpositibhe ORF
encoding transposase is flanked by two short ITR&7(®p), which share a low
sequence similarity in their consensus sequence (Kempken and Windhofer, 2001,
Rubin et al., 2001). According to Hickman et al. (2005) and Arensburger et al.
(2011) hATtransposon families contain four domain in their transposash-
terminal domain carrying a BED zinc finger;DNA-binding domain involvedn
oligomerization; a catalytic domain having the first two carboxylates of the
catalytic triad (DD);anda long irsertion with severalrhelices thaends with a
glutamate residue (E) in clog@oximity to the catalytic domain. Lastly, the
catalytic triad (DDE) is completed (Hickman et al., 2008).the P. lessonae
scaffold six truncated hATlike elements (HLE), regsenting three distinct HIsE

were identified.

23.2.1.2.1. PLhAT-2-TS Element

This element has three very short truncated copies (81, 98 and 107 bp) in introns 3
and 10 of the albumin genesach overlaps a very short region in the
transcrptional regulatory region (Fig 2.33To obtain consensus sequence of this
element, the reference sequence of the -BAIIS from the Repbase dabase
(Novick et al., 2010) wablasted agast the P. lessonaggenome, which returned
943 hits. Becauséhe consensuglement § considerably truncated in bothe
UTR and ORF pag particulaty at the 5' endall copies of the element from 56
bp to 1580 bp were used to derive a complete consensusneeg named as PL
hAT-2-TS element. Althoughan intact transposase codirORF (601 aa)s
presentthere is very long deletio@69 bp)in the 5° UTR regionit is not found

any copies of the element in the compltelessonae'genome. Perhapthis
deletion was present at the firssertion intothe P. lessonagenome. Itcontains
very short ITRs about 16 bp lonip the transcriptional regulatory region, only the
TATA box is identified as a result of online search for promoter and functional
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motifs using NsiteM (http://linux1.softberry.com/berry.phtml) (Solovyev et al.,
2010). Both complete consensus nucleotide sequence of the element and its
transposase coding ORF and regions show the highest similarity to element in the
tarsier [arsius syrichta consensus sequence from Repbase; Novick et al., 2010).
Similarity between a sequeces of transposases is 95% (570)60done ofthe

copies of PL hAT2-TS element in theP. lessonaggenome has an intact ORF.
Moreover, the long deletion ithe 5° UTR, and several other insertions and
deletions in botHJTRSs, the transcriptional retatory region and ORF indicate

very ancient transmission of this elementPtolessonaggenome. It is not clear

how thiselement can invade from a mamaa species to amphibian, hovesy
recently it was indicated that parallel transfer in tetrapod gesoare very
common which could be explained through the way of prey to predator
transmission (Novick et al., 2010Pr much more likely some form of this
element was present in the very ancient common ancestor of tarsiers and frogs,

and has been inheritéy both (with changes, mostly deleterious).

Transposase coding ORF

ﬂ HUM PL hAT-2-TS element

u PL hAT-2-TS-1

I] PL hAT-2-TS-4

I] PL hAT-2-TS-6

Figure 2.13.Structure of the PL hAPR-TS element and its consensus sequence. A) Structure of
PL hAT-2-TS element and its copies in the serum albumin gene with black coloured triangle
indicating inverted terminal repeats and gray coloured rectangles representingngpmodase
encoding region. B) The consensus sequence of the 3538 BAPLR-TS element and with
translations of the nucleotide sequences indicated below. The putative TATA box is underlined
and shown by bold letters. Regions of the sequence represBriRisgre underlined with black.
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CAGGGGTCCTCAMIIIGCCCGCGGGCCACATGCGGCCCGCCAAGGACATTTATCCGGCCCGCCGGGTC
TTTTGCCGCCGCTGCCTGFEE

AGTGCTCAGTGTTAAT
GCAAATGGTCAGCGCTCAGTATTAATGCAAATGGTCAGCGGTCAGTGTTAATGCAAATGGTCAGCGCTC/
GTTAATGCAAATGGTCAGCGGTCAGTATTARAGUMBCGGTCAGTGTTAATGCAAATGGTCAGTG
GTCAGTATTAATGCTAATGGTCAGCGGTCAGTATTAATGCGAATGGTCAGCGGTCAGTGTTAATGCTAAT!
TCAGTGCTCAGTGTTATCGCATGGGGGCCCCAAACTGGTAATCTGCCTAGGGCGECATGGGAACTTAA
------- AGACAGCCGAGGAGTAGAAAACCCAATTTAATTGACAGTAAGTGCATTTATATTCTGATTGCTAT
TCAGTTGTATGATGTTGTATGTTGTGTGCTGTGTAAGCCCCGGTTCACACTGTTGCGATCTCTGAGCAGT!
GAGTTCAGCCATATGCTTGTATGGCTGAACTTGCATTCGATTCGGAAGAAAAAAGGCACACGTGCCTTCT
TTTCCTGCAGTGGAATCGGATCGCATGGGTCTTCTCACCCATGCGATCAGATTCCFGTGCGAGTTCACA
--------------- ACAGGGCAGTGTGAACTGSFBBTGCGGGAACCGGCACGATTACAGAGCCGGT
TCCTGCACCGCACCAGTGTGAGCCTGGGGTAAAAGCGGAGTTCCACCAACATGGGCACTGGTGAGGCT
TGATGTGGACTGGTAAGGCTACATTGATGGACACTGATCAGGCTGCATTGATGGGCACTGATGAGGCTG
TGATGGGCAGTGCAGTCTGTATGTCTCTGTGTGGGCAAAGTTATTGCTGGTATATTGTTTTTGTAGCGCT!

Tata Box
GTGTGTGTATATATATATAARTATATGTATATATATATGTATTTTACTAATAGCAATTTGGAATCCCTA
GGAAATCatgatgtcaaaaaaaagaaaaattgactctgagtgcagggtaticaaagaacagtggacttac

MMSKKRKIDSECRVFKEQWTY
gattactt tttcacgcagtacaaagaaagagctgtttgtctgatatgccagaatatagtgtctgtgttcaag
DYFFTQYKERAVCLICQNIVSVEFK
gaatacaatttgcgtcgacactacaaaactcaacataaagataaatatgattgtttggtcggacaagtgaga
EYNLRRHYKTQHKDKYD CLVGQVR

Figure 2.13. (continued.

69



aaagaaaaaatattaaaactgaaaaatacattgacaactcagcaaaatacttttg tgaagcaaaagcagcta
KEKILKLKNTLTTQQONTFVKQKOQL
aatatatcatcattgcgagcaagttttcaagttgccaagctcatagcgtgcactggcagaccattcgtagag
NISSLRASFQVAKLIACTGRPFVE
ggagaatttgttaaagaatgccttctttctgttgccaaagagatgtgtccagagaaggctgatttatttagt
GEFVKECLLSYV AKEMCPEKADLEFS
acagtgagtctttcaggacctacaattacacgaagaattgaagaaatgggagaaaatttgcatctgcatttg
TVSLSGPTITRRIEEMGENLHLHL
caaaactcctcaaaaaaactatgctatttttcattggcactcgacgaaagcaatgatgttcgtgatt ctgca
QNSSKKLCYFSLALDESNDVRDSA
caacttctaattttcattcgtgggacaaatgaatatttcgaagtcacagaggagcttgctgcactgaaaagc
QLLIFIRGTNEYFEVTEELAALKS
atcaaaggaacaacaacaggagaggat atctatgaaaaagtttgccaaactatgaatgatttggagctggac
IKGTTTGEDIYEKVCQTMNDLELD
tgggctaaactagccagtgtgacaactgatggtgctcctagcatggtggggtctatgaaaggagtggttgca
WAKLASVTTDGAPSMVGSMK GVVA
cgcattaaaaaagagatggacaaacacaaccattcacatccaatagccatacactgcectcatccaccaacaa
RIKKEMDKHNHSHPIAIHCLIHOQAQ
gcactgtgttgtaaatcattgaagttggactctgtcatgaaaattgtggtatcttgtgttaacttcattaga
ALCCKSL KLDSVMKIVVSCVNFIR
gctcatgcactaaaccacagacagtttcaggaatttctgtctgagctaaatgttgcctatgaagatattctg
AHALNHRQFQEFLSELNVAYEDIL
taccacacagaagtccgttggctgagtcgagggagagttttgaaacgtttttatgacttacttccacaggtt
YHTEVRWLSRGRVLKRFYDLLPQYV
tctgcttttatgctitcgaaaaacaaagaagtaccagagctcaaagatgcagaatggaaatggcaccttgec
SAFMLSKNKEYV PELKDAEWKWHLA
tttctgacagatgtaacagagctactcaacagtttcaatgttcaacttcaaggaaaggggaagctcatctgt
FLTDVTELLNSFNVQLQGKGKLIC
gatatgcattcacatgtgaaagcatttcaagtaaaattagacctcctcattaaacaagtgaaggaggaaaac
DMHSHVKAFQVKLDLLIKQVKEEN
ttctgccatctccccacgactcaaaaccttttggctgaaaaaccageagttgcattcccaaacaaaacatgt
FCHLPTTQNLLA E KP AVAFPNKTZC

Figure 2.13. (continueg.
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gtggatttactagaaattttgcaaaaggagtttcaatttagatttaaagagcttcatctccatgaacaggac
VDLLEILQKEFQFRFKELHLHEQD

atacagcttttccggaacccattttctgttgacattgaa attgttgatccgatttaccaaatggaattggct
IQLFRNPFSVDIEIVDPIYQMELA
gaactacagaattgtgactctctgaaagacgcattcaaatcaagcagccttactaatttctatgcatctctc
ELOQOQNCDSLKDAFKSSSLTNFYASL
ccctctgagacatatcctaatctcaggaaccatgcactcaaaattgcaaccatctttggcagcacctatgte
PSETYPNLRNHALKIATIFGSTYYV
tgtgaacagactttttcccgaatgaaacatctgaaatctccaaccagatccagactaactgatgaacacttg
CEQTFSRMKHL KSPTRSRLTDEHL
catcacttgctacgactagcagtgacaaatatggaaccggatattgaccatctcattagccaaaagcaggcec
HHLLRLAVTNMEPDIDHLISQKQOQA
catacttcccattgaAATACTGGTAAGTTTCTTTATTTAACTTTACTTGTTCTTCATTTTARAPATT

HTSH*
TGTTCCCGTTTTGTTTTTTTCACTTCAAAATAAGATATGTGCAGTGTGCATAGGAATTTGTTCACAGTTTTT
TTTTTTTTTAAACTATAGTCCGGCCCTCCAATGGTCTGAGGGACAGTGAACTGGCEITCTGTTTAAAAA
TGAGGACCCCT&3538 bp

Figure 2.13. (continued.

2.3.2.1.2.2. PLhAT -2-ET Element

This element has two very short truncateghies (86 and 161 bp lop@ intron
10 of the serumalbumin gene, which overlap wery short region in the
transcrigional regulatory region (Fig 2.1J4To obtaina consensus sequence of
this element, the refemee sequence of the hA¥ET from Repbase database
(Novick etal.,, 2010) were blastedgainstthe P. lessonaggenome; the search
returnedo95 hits. Because the eleméntonsiderably truncated in batie UTRs
and ORF pag particulaly at the 5' endall copies of the element from 44 bp to
1797 bp were used to derive a complete consensugerses(PL hAT-2-ET).
Althoughan intact transposase coding ORF (60lis@yesentthere is very long
deletion (about 188 bp) the 5' UTR regionthisis not fourd in any copies of the

71



element in the complete. lessonagenome. Perhaps this deletion vpassent at

the time of first insertion int®. lessonagenome. Onlythe rightI TR, about B

bp long,is identified on the basis of reference sequemddle theleft ITR is not

known because dhe long deletion in this region. In the transcriptional regulatory
region, only theTATA box is found. Both complete consensus nucleotide
sequence of the element and its transposase coding ORF and regions show the
highest smilarity to element in the lesser hedgeh&gltinops telfairi- consensus
sequence from Repbase; Novick et al., 2010). Similarity between aa sequences of
transposases is3% (556/60). None of copies of PL hAR-ET element onP.
lessonaggenome has an it ORF. Moreovetthetruncated 5' UTR region, and
several othemsertions and deletions in bathl'Rs, the transcriptional regulatory
region and the ORF indicate very ancient transmission of this elemen®.to
lessonaegenome.Or the element was presenh the very ancient common

ancestor of both species.

Transposase coding ORF ITR

["—"-I—IJ PL hAT-2-ET element

u PL hAT-2-ET-3

D PL hAT-2-ET-4

Figure 2.14.Structure of the PL hAR-ET element and its consensus sequence. A) Structure of
PL hAT-2-ET element and its copies in the serum albumin gene with black coloured triangles
indicaing inverted terminal repeats and gray coloured rectangles representing transposase
encoding region. B) The consensus sequence of the 2914 WAPR-ET element and with
translations of the nucleotide sequences indicated below. The putative TATA bodedined

and shown by bold letters. Region of the sequence representing ITR is underlined with black.
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B

TAATGCGAATGGTCAGCGGTCAGTGTTAATGCTAATGGTCAGTGCTCAGTATTAATGCTAATGGTCAGCG
CAGTATTAATGCAAATGGTCAGCGCTCAGTGTTAATGCAAATGGTCAGTGCTCAGTATTAATGCAAATGG
AGCGCTCAGTATTAATGCAAATGGTCAGTGCTCAGTATTAATGCAAATGGTCAGCGGTCAGTGTTAATGC
ATGGTCAGTGCTCAGTGTTATCGCATGGGGGCCCCAAACTGGTAATCTGCCTAGGGCCCCATGGGAACT
---------- CAGACAGCCGAGGAGTAGAAARCIPAAGACAGTAAGTGCATTTATATTCTGATTG
CTATTCAGTTGTATGATGTTGTATGTTGTGTGCTGTGTAAGCCCCGGTTCACACTGTTGCGATCTCTGAG!
GTGCGAGTTCAGCCATATGCTTGTATGGCTGAACTTGCATTAGATTCGGAAGAAAAAAGGCACACGTGCC
CTTTTTTCCTGCAGTGGAATCGGATCGCATGGGTCTTCTCACCCATGCGATCAGATTCCTGTGCGAGTTC
B CACAGGGCAGTGTGAACTGGAAATATGGTGCGGGAACCGGCACGATTACAGAGC
CGGTTCCCGCACCGCACCAGTGTGAGCCTGGGGTAAAAGCGGAGTTCCACCAACATGGGCACTGGTGA
GAAATGATGTGGACTGGTAAGGCTACATTGATGGACACTGATCAGACTGCATTGATGGGCAGTGCAGTC
TatA Box
ATGTCTCTGTGTGGGCAAAGTTATTGCTGGTATATTGTTTTTINIAGBBTAGIGGTATTTTA
CTAATAGCAATTTGGAATCCCTAGGAAACAatgatatcaaaaaaaagaaaaattgactctgagtgcagggta
MISKKRKIDSECRYV
ttcaaagaa cagtggacttacgattactttttcacgcagtacaaagaaagagctgtttgtctgatatgccag
FKEQWTYDYFFTQYKERAVCLICQ
aatatagtgtctgtgttcaaggaatacaatttgcgtcgacactacgaaactcaacataaagataaatatgat
NIVSVFKEYNLRRH YETQHKDKYD
tgtttggtcggacaagtgagaaaagataaaatattaaaactgaaaaatggattgacaactcagcaaaatact
CLVGQVRKDKILKLKNGLTTQQNT
tttgtgaagcaaaagcagctaaatatatcatcattgcgagcaagttttcaagttgccaagctcatagegtge
FVKQKQLNISSLRASFQVAKLIAC
actggcagaccattcgtagagggagaatttgttaaagaatgccttctttctgttgccaaagagatgtgtcca
TGRPFVEGEFVKECLLSVAKEMCP
gagaaggctgatttatttagtacagtgagtctttcaggacctacaattacacgaagaattgaagaaatggga
EKADLFSTVSLSGPTITRRIEEMG
gaaaatttgcatctgcatttgcaaaactcctcaaaaaaactatgctatttttcatiggcactcgacgaaagc
ENLHLHLQNSSK KLCYFSLALDES
aatgatgttcgtgattctgcacaacttctaattticatttgtgggacaaatgaatatttcgaagtcacagag
NDVRDSAQLLIFICGTNEYFEVTE

Figure 2.14. (continued).
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gagcttgctgcactgaaaagcatcaaaggaacaacaacag — gagaggatatctatgaaaaagtttgccaaact
ELAALKSIKGTTTGEDIYEKVCQT
atgaatgatttggagctggactgggctaaactagccagtgtgacaactgatggtgctcctagcatggtgggg
MNDLELDWAKLASVTTDGAPSMVG
tctatgaaaggagtggttgcacgcattaaaaaagagatggacaa acacaaccattcacatccaatagccata
SMKGVVARIKKEMDKHNHSHPIAI
cactgcctcatccaccaacaagcactgtgttgtaaatcattgaagttggactctgtcatgaaaattgtggta
HCLIHQQALCLC KSLKLDSVMKIVYV
tcttgtgttaacttcattagagctcatgcactaaaccacagacagtttcaggaatttctgtctgagctaaat
SCVNFIRAHALNHRQFQEFLSELN
gttgcctatgaagatattctgtaccacacagaagtcegttggctgagtcgagggagagtt ttgaaacgtttt
VAYEDILYHTEVRWLS RGRVLKRF
tatgacttacttccacaggtttctgcttttatgctttcgaaaaacaaagaagtaccagagctcaaagatgca
YDLLPQVSAFMLSKNKEYV PELKDA
gaatggaaatggcaccttgccttictgacagatgtaacagagctactcaacagtttcaatgttcaacttcaa
EWKWHLAFLTDVTELLNSFNVQLAQ
ggaaaggggaagctcatctgtgatatgcattcacatgtgaaagcatttcaagtaaaattagacctcctcatt
GKGKLICDMH SHVKAFQVKLDLLI
aaacaagtgaaggaggaaaacttctgccatctccecacgactcaaaaccttttggcggaaaaaccagceagtt
KQVKEENFCHLPTTQNLLAEKPAYV
gcattcccaaacaaaacatgtgtggatttactagaaattitgcaaaaggagtttcaatttagatttaaagag
AFPNKTCVDLLEILQKEFQFRFKE
cttcatctccatgaacaggacatacagcttttccggaacccattttctgttgacattgaaattgttgatceg
LHLHEQDIQL FRNPFSVDIEIVDP
atttaccaaatggaattggctgaactacagaattgtgactctctgaaagacgcattcaaatcaagcagcctt
IYQMELAELQNCDSLKDAFKSSSL
actaatttctatgcatctctcccctctgagacatatcctaatctcaggaaccat gcactcaaaattgcaacc
TNFYASLPSETYPNLRNHALKIAT
atctttggcagcacctatgtctgtgaacagactttttcccgaatgaaacatctgaaatctccaaccagatcc
IFGSTYVCEQTFSRMKHLKSPTRS

agactaactgatga acacttgcatcacttgctacgactagcagtg acaaatatggaaccggacattgaccat
RLTDEHLHHLLRLAVTNMEPDIDH

Figure 2.14. (continued).
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ctcattagccaaaagcaggcccatacttcccattgaAATACTGGTAAGTTTCTTTATTTAACTTTACTTGTT
LISQKQAHTSH*
CTTCATTTTAAATATTGTATTTGTTCCCGTTTTGTTTTGTTTTTTTTGCTTCATAATAAGATATGTGCAGTG
TGCATAGGAATTTGTTCATATTTTTTTTTTCAAACTATAGTCCGGCCCTCCAATGGTCTGAGGGACAGTGA
CTGGCCCCCTGTTTASAAAGAGGACCCCT®@914 bp

Figure 2.14. (continued).

2.3.2.1.2.3. PLhAT -2-OG Element

This element has only one very short truncated copy (75 bp) in ih@owhich
overlaps avery short region in the transctipnal regulatory region (Fig 2.15To
obtaina consensusequence of this element, the refeesequence of the hAF

OG from Repbase database (Novickakt 2010) wasblasted againsthe P.
lessonae genome; the searcheturned 514 hits. Because the elemerg i
considerably truncated in bothe UTRs and ORF past all copies of the element
from 60 bp to 1797 bp were used to derive a complete consensuensedPL
hAT-2-OG). Although it contains an intact transposase coding (8RR aa), it
has a deletion of about 41 bppefore the translation initiation and two short
deletions in the 5" UTR regio These parts are not found in any copies of the
element inthe P. lessonagenomeOnly theright ITR (15 bp) is identified on the
basis of the reference sequence. Bbhdrtomplete consensus nucleotide sequence
of the element and its transposase codDiRF and regions show the highest
similarity to element in the greater galag®tblemur monteiri- consensus
sequence frorthe Repbase; Novick et al., 2010). Similarity between aa sequences
of transposases is 92% (601/553) nl@f copies oPL hAT-2-OG element inthe

P. lessonaggenome has an intact ORF. Additionally, several other insertions and
deletions both in UTRs, the transcriptional regulatory region and ORF indicate

very ancient transmission of this elemenPtdessonagenome.
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Transposase coding ORF

I]I_"_"l—]_. PL hAT-2-OG element

u PL hAT-2-0OG-5

Figure 2.15. Structure of the PL hAR-OG element and its consensus sequence. A) Structure of
thePL hAT2-OG element and its copies in the serum albumin gene with Black coloured triangle
indicate inverted terminal repeats; and gray coloured rectangles repmessmposase encoding

region. B) The consensus sequence of the 2790 bpAHL2-OG element and positions where
nucleotide sequences are translated indicated below the ORF. Region of the sequence representing
ITR is underlined with a black colour.

B
CAGTGIAATGCAAATGGTCAGCGCTCAGTGTTAATGCAAATGGTCAGCGGTCAGTGTTAATGCAAATGGTC
AGCGGTCAGTGTTAATGCAAATGGTCAGTGCTCAGTGTTATTCGCATGGGGGCCCCAAACTGGTAATCTGCC
TAGGGCCCCATGGGAAGTFAA----------- GGAGTAGAAAACCCAATTTAATTGACAGTA
AGTGCATTTATATTCTGATTGCTATTCAGTTGTATGATINMEEGTGCTGTGTAAGCCCCGGTTCA
CACTGTTGCGATCTCTGAGCAGTGCGAGTTCAGCCATATGCTTGTATGGCTGAACTTGCATTCGATTCGGAA
GAAAAAAGGCACACGTGCCTTCTTTTTTCCTGCAGTGGAATCGGATCGCATGGGTCTTCTCACCCATGCGAT
CAGATTCCTGTGCGAGTFECACA---------- CAGGGCAGTGTGAACTGGAAATATGGTGCAG
GAACCEBCGATTACAGAGCCGGTTCCCGCACCGCACCAGTGTGAGCCTGGGGTAAAAGCGGAGTTCCACC
AACATGGGCACTGGTGAGGCTGAAATGATGTGGACTGGTAAGGCTACATTGATGGGCACTGATCAGACTGCA
TTGATGGGCAGTGCAGTCTGTATGTCTCTGTGTGGGCAAAGTTATTGCTGGTATATTGTTTTTGTAGCGCTG
CTAGBAACAatgatatcaaaaaaaagaaaa

MI1S KKRK

attgactctgagtgcagggtattcaaagaacagtggacttacgattactttttcacgcagtacaaagaaaga
IDSECRVFKEQW TYDYFFTQYKER
gctgtttgtctgatatgccagaatatagtgtctgtgticaaggaatacaatttgcgtcgacactacgaaact
AVCLICQNIVSVFKEYNLRRHYET
caacataaagataaatatgattgtttggtcggccaagtgagaaaagataaaatattaaaactgaaaa atgga
QHKDKYDCLVGQVRKDKILKLKNG

ttgacaactcagcaaaatacttitgtgaagcaaaagcagctaaatatatcatcattgcgagcaagttttcaa
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LTTQONTFVKQKQLNISSLRASFOQ
gttgccaagctcatagcgegeacty  gcagaccattcgtagagggagaatttgttaaagaatgecttetttct
VAKLIARTGRPFVEGEFVKECLLS

gttgccaaagagatgtgtccagagaaggctgatttatttagtacagtgagtctttcaggacc tacaattaca
VAKEMCPEKADLFST VSL SGPTIT
cgaaggattgaagaaatgggagaaaatttgcatctgcatttgcaa aactcctcaaaaaaactatgctatttt
RRIEEMGENLHLHLOQ NSSKKLCYF

tcattggcactcgacgaaagcaatgatgttcgtgattctgcacaacttctaattttcattcgtgggacaaat
SL ALDESNDVRDSAQLLIFIRGTN

gaatatttcgaagtcacagaggagcttgctgcactgaaaagcatcaaaggaacaacaacaggagaggatatc

EYFEVTEELAALKSIK GTTTGEDI
tatgaaaaagtttgccaaactatgaatgatttgga gctggactgggctaaactagccagtgtgacaactgat
YEKVCQTMNDLELDW AKLASVTTD
ggtgctcctagcatggtggggtctatgaaaggagtggttgcacgcattaaaaaagagatgga caaacacaac
GAPSMVGSMKGVVAR I K KEMDKHN
cattcacatccaatagccatacactgcctcatccaccaacaagcactgtgttgtaaatcattgaagttggac
HSHPIAIHCLIHQQA LCCKSLKLD

tctgtcatgaaaattgtgatatcttgtgttaacttcattagagctcatgcactaaaccacagacagtttcag
SVMKIVISCVNFIRAHALNHROQFQ
gaatttctgtctgagctaaatgttgcctatgaagatattctgtaccacacagaagtccgttggctgagtcga
EFLSELNVAY EDILYH TEVRWLSR
gggagagttttgaaacgtttttatgacttacttccacaggtttctgcttttatgctitcgaaaaacaaagaa
GRVLKRFYDLLPQVSAFMLSKNKE
gtaccagagctcaaagatgcagaatggaaatggcaccttgcctttctgacagatgta acagagctactcaac
VPELKDAEWKWHLAFLTDVTELLN
agtttcaatgttcaacttcaaggaaaggggaagctcatctgtgatat gcattcacatgtgaaagcatttcaa
SFNVQLQGKGKLICDMHSHVKAFRQ

gtaaaat tagacctcctcattaaacaagtgaaggaggaaaacttctgccatctccccacgactcaaaacctt
VKLDLLIKQVKEENFCHLPTTOQNL

ttggcggaaaaaccagcagttgcattcccaaacaaaacatgtgtggattta ctagaaattttgcaaaaggag
LAEKPAVAFPNK TCVDLLEILQKE
tttcaatttagatttaaagagcttcatctccatgaacaggacatac agcttttccggaacccattttctgtt

FQFRFKELHLHEQDIQLFRNPEFSYV

Figure 2.15. (continued).
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gacattgaaattgttgatccgatttaccaaatggaattggctgaactaca gaattgtgactctctgaaagac
DIEIVDPIYQMELAELQNCDSLKD
gcattcaaatcaagcagccttactaatttctatgcatctctcccctctgag acatatcctaatctcaggaac
AFKSSSLTNF YASLPSETYPNLRN
catgcactcaaaattgcaaccatctttggcagcacctatgtctgtgaacagactttttcccgaatgaaacat
HALKIATIFGSTYVCEQTFSRMKH
ctgaaatctccaaccagatccagactaactgatgaacacttgcatcacttge tacgac tagcagtgacaaat
LKSPTRSRLTDEHLHHLLRLAVTN
atggaaccggatattgaccatctcattagccaaaagcaggcccatacttcccattgaAATACTGGTAAGTTT
MEPDIDHLISQKQAHTSH?*
CTTTATTTAACTTTACTTGTTCTTCATTTTAAATATTGTATTTGTTCCCGTTTTGTTTTTTTTACTTCATAA
TAAGATATGTGCAGTGTGCATAGGAATTTGTTCATAGTTTTTTTTTTTTTTAAACTATAGTCCGGCCCTCCA
ATGGTCTGAGGGACAGTGAACTGGCCCCCTGEIAMMRBACCCCTG 2790 bp

Figure 2.15. (continued).

2.3.3.Sequence Evolution andPhylogeneticlmplications

The following calculéions are based only on proteioding exon sequences of
WPWFs. Nucleotide frequencie®f exons 114 and the corresponding
transition/transversion rate (R) were estimated under theethsGTR+G model
(5 categories, G=0.05) with MEGA&{Tamura et al., 2013). All positions with
less than 95 % site coverage were eliminated resulting in ad@alset of 1587
positions. The estimated nucleotide frequencies wer23.7 %, T=252 %,
C=178 %, and G22.3 %; the Rvalue amounted to 0.78hich was used as an
input parameter in a coddrased #zest to test whether positive selection is
operating on the gene. Thaest was performed for all sequences (scope=overall
average) on the basis dfe modified NeiGojobori method (Nei and Kumar,
2000) as implicated in MEGAB60under the alternative hypothesisy & ds
(positive selection) whereyds the number of neeynonymous substitutions per

nonsynonymous site andsds the number of synonyme subStutions per
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synonymous siteAs a result, the null hypothesisy(d ds) could not be rejected
(p=0.161), i.e. sequence evolutiohprotein coding exons is expected to follaw

neutral model of sequenegolution

Based on the full sequencenggh of 1815 bp (from thestart to the first stop
codon), 58 variable sites (3.2%) were found; 34 (1.9%) were parsimony
informative. The corresponding values for the 605 aa are 43 (7.1%) and 27
(4.5%), respectively. Pairwise sequence comparisons reveate@Briucleotide

and 7 to 33 aa differencg@&ppendices 2.3 and 2.4).

ML analysis of albumin exondearly supports the sister group relationshig? of
lessonaeandP. bergeriand indicates a close relationshipgPotidibundusandP.

cf. bedriagaeffomAnat ol i a as already suggested by
et al ., 2010; Akin et al ., P.2geioticbsijs Pl °t ne
closely related td. ridibundus/P cf. bedriagaewhich coincides with the results

of phyl ogenetic reconstructions based on
al ., 2009; 2012) and our mtDNA phyl ogeni
2001; Pl ©t nerneeal, 2G10b). In copast 1o GoymerAigpetheses,

however, the SA exon data do not support a sister group relationship b&ween
shqgipericusand P. lessona€P. bergeri Instead,P. shgipericusrepresents a

distinct lineage this corresponds to the results of protein electroptior

investigations (Beerkt al.,1996).
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Figure 2.16 Phylogenetic relationships of main western Palearctic watey f
species based on nucleotide sequence of protelimgalbumin exons. Numbers

on the branches show bootstrap values.
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2.5. Appendices

Table 2.3. Comparison of SA exon and intron lengths among distinct vertebrate sy#teidsand
stop site positions of individual exon and intron within the serum albumin gehel@gsonagthe
lengths of each exon and introfithe serum albumin gene fBr lessonagS. tropicalis, X. leavis,
G. gallus, R. norvegicus, M. musculasd H. sapiens and the average lengths of exons and
introns of the albumin gene for each species are given in this table

P.lessonae LENGTH (bp)
INE'/I' SRR Sl Iesspdnae trop?éalis Ia)é\./is gaGII.us norvIZQicus mug/cl:.ulus sagiéns
El 1 116 116 117 117 93 94 125 118
Intl 117 634 518 494 487 1487 704 707 709
E2 635 698 64 67 67 61 58 58 58
Int2 699 1802 1104 636 866 754 912 921 1454
E3 1803 | 1935 133 133 133 133 133 133 133
Int3 1936 | 4450 2515 585 717 919 1616 1151 1832
E4 4451 | 4656 206 206 203 215 212 212 212
Int4 4657 | 7004 2348 541 604 705 952 657 549
E5 7005 | 7137 133 133 133 133 133 133 133
Int5 7138 | 10080| 2943 1112 878 1066 903 888 824
E6 10081 | 10178 98 98 98 98 98 98 98
Int6 10179 | 12023 1845 561 385 1277 1519 1372 1587
E7 12024 | 12153 130 130 130 130 130 130 130
Int7 | 12154 | 12730 577 618 620 879 986 1007 1293
E8 12731 | 12939 209 215 215 215 214 215 215
Int8 12940 | 17408 4469 660 718 549 747 806 1399
E9 17409 | 17541 133 133 133 133 133 133 133
Int9 17542 | 17636 95 211 624 828 1070 1106 1088
E10 | 17637 | 17734 98 98 98 98 98 98 98
Int10 | 17735 | 20907 3173 1767 792 137 1145 1166 1177
E11 | 20908 | 21046| 139 139 139 139 139 139 139
Intll | 21047 | 25794| 4748 946 1310 518 327 317 418
E12 25795 | 26018 224 224 224 224 224 224 224
Int12 | 26019 | 27796 1778 1090 766 530 1000 1882 1192
E13 27797 | 27929 133 133 133 133 133 133 133
Int13 | 27930 | 30742 2813 141 142 1019 574 569 614
E14 | 30743 | 30788 46 55 65 57 62 68 68
Int14 | 30789 | 32317 1529 921 935 276 1062 1123 770
E15 | 32318 | 32460 143 134 135 30 139 144 163
. 133,67 | 134,33 | 134,87 | 126,13 | 133,33 | 136,2 | 137,00
Mean N49,l N48, | N47,|N57,] N50, N49,| N49,
NST  ons 217536 7345 | 703,14 | 781,71| 901,21 | 976,57 | 1064,71
N139¢YN412|N274N369 N407,N382(N426
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Table 2.4 Alignment of P. lessonaescaffold 10.7 with the serum albumin cDNA Bf shgipericusYellow coloured regions indicate exonic positions, grey
coloured regions show intronic sequenagegen coloured areas represent DNA transposons belonging distinct families; pink coloured regions indicate distinct
types of LTR and noh TR retroelements;lbe coloured regions show simple repeats and low cotyleléments; andonservedegulatory motifs in bot%'

and 3' regions of the albumin genes are also shown

U40452_P._shqipericus [ 100]
scaffold39565_10.7_P._lessonae AACACTTGGTTCTAAACTGTATACACATGCAATAAACATAATGCATACAGGAAGGACAATATACAGTGGCTGTGTTTGCEAMIBCAGQUGICCCCA
U40452_P._shqipericus [ 200]
scaffold39565_10.7_P._lessonae AGCCGGCATACACAGTCTGATCCTAATGGATCGTCTTGGGGATGTCCGGGGAGTACTCACGGATCATTTGTCAATGTCUGTTGICEIGGATAAT
U40452_P._shgipericus [ 300]
scaffold39565_10.7_P._lessonae GCGTTGCCGTTTTGCTTCCCAGGGCAGTAGTGGATGATAAAGTCAAAAGGCTGCAGCGCCAAACTCCAGTATCTTCTGBGGEBTABIITGTCGG
U40452_P._shgipericu s [ 400]
scaffold39565_10.7_P._lessonae GCTTGCGCACAGTCCCCTCCAAAACGCACAGTGACAGTGGGTTCTGTCACARTRTAGCEGUAATCT TAGAAGCAAAACCTGTTAGAGIR} TGC
U40452_P._shgipericus Fe 16 XF [ 500]
scaffold39565_10.7_P._lessonae  AAAAGACTTGAGACTGCGGCCEACCTTCACAGECGAACCACCCTAAACATACAGCCAGAGCTACAATCAAATCGTTTAAATERANAGCATATT
U40452_P._shgipericus [ 600]
scaffold39565_10.7_P._lessonae ~ CATGTGTTAGARGCCCAGTCAAAGTCCAGACCTAGATCCAATTGAGAATCCGTGCCARGAGTIBARAGHASTGGACTGGAGTAAA [ 600]
U40452_P._shgipericus [ 700]
scaffold39565_10.7_P._lessonae TGCGAGGAATGTTTGAGAGTTTAGGAGCCCAAAGGAATTGGTTTTTATACAACTGCTCCTCCTTCCTCTTTGATCTTCCAAGBTGETAATGATG
U40452_P._sShQiperiCus e e [ 800]
scaffold39565_10.7_P._lessonae TGGTAAGCAGCCTCTTTAGAGCACTTTGTTTGGTGTTGTGTGCTATCACTTGACACAATCATCGGTGATGGGATCTTCABTATATGBALTCTTA
U40452_P._shqipericus [ 900]
scaffold39565_10.7_P._lessonae ATCAGAATATAATTTACTCAGCACTGCTTGTTTGGATTTTTACTATTAATCTTTCTGCTATCAACAGATTACTGCTAGCTGTTTAAGABIGACA
U40452_P._shqipericus [ 1000]
scaffold39565_10.7_P._lessonae GGTTCTTTCAGATGGAGCGCAGATBTTIGIGT TAAGACTTCAAAATTIGCTGT ICCTAGACACTCTCCATCCAATCTCGACAGAG(TIOBAGCTATTTTG
U40452_P._shqipericus [1100]

scaffold39565_10.7_P._lessonae  CAAAGAAGAATGGECAAAAATCTCCCTCTCTAGATCTCCAAAGCTECTAGAGACATCCCCAAAAAGACTTGCATCTGTAATTAGNGCCAAATTCTAGAAA



¥6

Table 2.4. (continued.

U40452_P._shqipericus Ick 1O_XT [ 1200]
scaffold39565_10.7_P._lessonae  GTATTGACTCAGGGGECTCAATATAAATGCACGCCACACTTAGACGCCAARAGATATTTATTTGTAAAATATCTTAAAAACGAPITATCATTTTCCTTCC
U40452_P._shqipericus [ 1300]
scaffold39565_10.7_P._lessonae  ACTTCACTATTATGTGCCACTTTGTGTCCGTCTATCACATAAAATCCCAATAAAATACATTTACGTTTTTCCTTGTAACATAACIRRBATGTGGAAGATTT
U40452_P._shgipericus [ 1400]

scaffol d39565_10.7_P. lessonae CAAGGGCGTGTGAATACTITCAACGERITGGAAATGAGGTGGCTCTACTGCATCAGATCATGTACTAGATACATGATCTGGCACTTCCAGGAAGG [ 1400]
U40452_P._ShQiperiCus e e [ 1500]
scaffold39565_10.7_P._lessonae GGGTGTGTGCGCGCACTGCTGGGGACCCAGCCCTTTTTGTGATTAAACACAGCAGATGTCGATCAGCAGGTGCCAATEREARACIEBUCGGCATC
U40452_P._shgipericus [ 1600]
scaffold39565_10.7_P._lessonae TCACCGGGGAATTCACACAGGACAGAGCCATGCCTATGTAAACAAGGCAGAGCTCTGTCATGTCAGTTAAGGAAGTASTIBATTTIBOUT TCCCC
U40452_P._shgipericus [1700]
scaffold39565_10.7_P._lessonae CAGGGAATAAAATCCATTACCTAATAGAATAAATATCTTAATCACCGCAACTAAATATACAAAAAAATATATATAAAAAATTGIISN TTTBRAG
U40452_P._shgipericus = s [ 1800]
scaffold39565_10.7_P._lessonae ATTGATTGCTGCCAATACTCCACACGTATATTCACCTCACTTTCAATAATATCAGTGTCAAATTAGTACAGTGCAATCATCSATATCAZOATTG
U40452_P._shqipericus [ 1900]
scaffold39565_10.7_P._lessonae ATAAAAAATCACTAAATATGTGTACACATATAACCTCCATATATTTCACAATCTGTGACAAAATATAACTTGCTCAAGTGAAAATTCCAAATTCATATGC [ 1900]
U40452_P._shgipericus (AATA)I". [ 2000]

scaffol d39565_10.7_P._lessonae ATTCATATGCACAAGATATATACCARTBAATAATATATATATAAAAAAAGBRBAGTCCAAAACGATGAAACCATCCAGTGAAAATAAATGAG [ 2000]
U40452_P._ShQiperiCus s e [2100]
scaffold39565_10.7_P._lessonae TCCCAAAAGCGAGTGTTCTTGCCACCTCTGTGTATAACAATCAACTAAAAAGCAGGTGCTCATGTAATCCACCTCCAGRAEUTTALTABCAGCTC
U40452_P._shqipericus [ 2200]
scaffold39565_10.7_P._lessonae GGCTTTGACTCCTATTTCAGCAGAGAGTCAAAGTATAAAAAAGTATAAAATAGGCTCACTCACATTCTGCAGGAGCTGACAEBGEAGTONFATTTT
U40452_P._shqipericus [2300]

scaffold39565_10.7_P._lessonae TGACCATTACTATTAGATGGTGGTAAGTCGGTGAATATTGCTTTATGCTGTATATAGCTGGCACGACTTGCAGTGCTGTUIRGAAGZBIGTGAGC
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Table 2.4. (continued.

U40452_P._shqipericus [ 2400]
scaffold39565_10.7_P._lessonae TATACTTTTTTTATAATAAATCTGCCTTTACGGAGAGCACTAGATGGTATGTCTTTTGTTTTATATGGCCGAGTAATATACAAGCACCGCATTAAGGAGA [ 2400]
U40452_P._shqipericus (TATTT)H [ 2500]

scaffol d39565_10.7_P._lessonae GAGTGGGTTTCTGAAATACCCAGGAACATCCATTCATTCACATACGTTTRAGACARITAI TTTTACATTATTIGATTGGTATATATCT [ 2500]
U40452_P._ShQIperiCuS e e e [ 2600]
scaffold39565_10.7_P._lessonae TGTGCATATGAATGCATGTGAATTTGAAGTTTTAACTTGAGCAAGTATTGCTCAAGTCATTTTGTCACAGATTGTGAAATGIFIRGABEINTATA
U40452_P._shqipericus [ 2700]
scaffold39565_10.7_P._lessonae CACATATTTAGTGATTTTTTTTATATATATGACACAATATTGAGATAGTTGATTGCGCTGTAGTAATTTGACACTGATAAANTIRGHTIA0T GC
U40452_P._shqipericus [ 2800]
scaffold39565_10.7_P._lessonae AAAAGCACCTCACACAGTACACCACAACACTGTTAACTATATTAAATGTATTAGTGTCACTGGTTCTCAAAAAATGTCAANAGGATCRRGTAGT
U40452_P._shgipericus = s [2900]
scaffold39565_10.7_P._lessonae ATGTCCACTGCAATATCACAGTCCTGCTATAAGTCACTGATCACCGCCATTACTAGTAAAAAAAAATTTAAAAAAATAATERNTARITASINTACT
U40452_P._shgipericus [ 3000]
scaffold39565 10.7_P._lessonae ACCATAGTTTGCAGGTGCTTTAACTTTTGCGCAAACCAATCATTATATGCTAAATGGTATTTTTTTTTACCCAAAACATGTTAGRGAASDACGATA
U40452_P._shgipericus [ 3100]
scaffold39565_10.7_P._lessonae TAATTTTGTCAAGAAATTAGATTTTTTACATTTTTTTTATTGGATATGTTTTATTTTTTTTTCAAAATTGTCGGTTTTTTGTTTCTAGCGCAAAAAATAA [ 3100]
U40452_P._shgipericus [ 3200]
scaffold39565_10.7_P._lessonae AAAATGCAGTGGTAATCAATTGTAGCAATATTTCCAGGCATTGGGCCTGATGTGGGTCTGCCATGGTTACCGTTACCAGCARGAGEAOATTTAA
U40452_P._sShgiperiCus e e [ 3300]
scaffold39565_10.7_P._lessonae TTCCCAAGTGTGAGATCTGAGACAATGAACAGTCCGGCATCTTTGGTTTTTAGTTTTATTGTAGGAACTTGGATGGGAGAAGEGARIWAGTGGG
U40452_P._shqipericus [ 3400]
scaffold39565_10.7_P._lessonae CTCTGGCTCAACTAGGTACAAATCTGGGACACTTGAGGAAAATGCCGCCTAGCGCTGTCTTGGCACTGGCTGAATGCCGATTAABROTTACTGG
U40452_P._shqipericus [ 3500]

scaffold39565_10.7_P._lessonae TAAACCTGATTTGCGGTCTGTGAACTGAAACTTGACTTCTATTGCTTCCTCACAGCTCAAAAGTCCTGTTCACTGCTCCAIATAGTEZDILCTGCA
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Table 2.4. (continued.

U40452_P._shqipericus [ 3600]
scaffold39565_10.7_P._lessonae AACACTTTACACTTCAGGGCCCAACCACTGGCACCCCTTTTACTCRAIABGEGEGCACCCCCTTTCTATATTCCTGTACCGGCTAGCTAGCTC [ 3600]
U40452_P._shqipericus [ 3700]
scaffold39565_10.7_P._lessonae CTGGATCCCTCTGACCTTCTCCAGAGTGGCCTCTCCTAGGCAGACCCCAGGGGCAGTTTGCAGTACTCATGACTCAGAATACTTTCCTGAAACTCGA [ 3700]
U40452_P._shqipericus [ 3800]
scaffold39565_10.7_P._lessonae CCCCA ACGCTCCACTGGTCCTCCGCACACCTGGATCCTTCTCTGCAGCTCAGCTCAGCCCTGTGTCCACTCAGGCCAGCCGCCTGGGACACCCGATACTT [ 3800]
U40452_P._shqipericus [ 3900]
scaffold39565_10.7_P._lessonae CCTGACAGGATAGACAGCCATCATCTCCCTCCTGGGACTCTGCTTCCCACCAAAGACAATCTGTCATGTGCTCCCCACAAEAT AT2OCCCCTC
U40452_P._ShQIperiCus e s s [ 4000]
scaffold39565_10.7_P._lessonae TGCTGTGCAGCAGAATCTGCCCTTCCAGGATGGATATAAGCCCTGGTGTGCTATTGGTCAGGTTTCCTCCACTGCCCATAINCAGOAYTCATTG
U40452_P._shgipericus [4100]
scaffold39565_10.7_P._lessonae AGTGGGGAGACTCCCCAACACAACAGGCACACCTGGGAACACATGCCAGCCTAGCTGAAAACATGGCCCTGCTGATAABCRGACIARGGCCCACT
U40452_P._shgipericus [ 4200]
scaffold39565_10.7_P._lessonae TACCTAGCACCTACATTGGAGGGTGCTACACAATTATCACCAAAATAAATCTCTATTTGTGGAACAAAAAAGGACATAAAGEETGTERGBEGTGA
U40452_P._shgipericus [ 4300]
scaffold39565_10.7_P._lessonae ACATAACTGCACAATTGTATAGTTGGCTATACTTATTCTATGGATCACAGGAGTGCAGTTCATTTTGCACTCCTGTGATBCGATGG GEDUAC
U40452_P._shgipericus [ 4400]
scaffold39565_10.7_P._lessonae TCCAGGTTCAGGAAAGAACGGCAGCTAGCTAGGCCTTTTAGAATGCCACTGAGAGCCTGAGGTABICACCCTCCACAGCCCAGCACTC [ 4400]
U40452_P._shqipericus [ 4500]
scaffold39565_10.7_P._lessonae CAGTGGGTGCTGGAGGAGCAGAGCAGAGAGCCAGTGAGRGGGAGCTCTGCTTGGAACCAAAGGGGAGAACTGAGCAATCATCAGTGTTTAAT [ 4500]
U40452_P._shqipericus [ 4600]
scaffold39565_10.7_P._lessonae CGCTTTGTTCTCGGGGTAGACCAGCGGTGGACAGTTGCAGCTGGGATCGGTGCTGCAGCCATCTAGGGGAGTATGATTTTTTTTTGCTATTTCCATAAT [ 4600]
U40452_P._shqipericus [4700]

scaffold39565_10.7_P._lesso  nae TCTCTTTTAAGAAACCTGAGATTGGGCAAAAGTACACTTTCACCATCAGGGAAGCAACCTTACATCATACATCTCAACTGTCCCTCATTTGAATGAACTG [ 4700]
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Table 2.4. (continued.

U40452_P._shqipericus [ 4800]
scaffold39565_10.7_P._lessonae TCCAATTTTTGAAGCCAGATCCCCCTGTCCCTCTTTCCTTCTCAGTTGTCCCTCTCTTTTGGAAAGATGTATAGGCCTATATARS MAGIDTAAAT
U40452_P._shqipericus [ 4900]
scaffold39565_10.7_P._lessonae ATGGTTTAGCCAATTATTTTTTATTTTTGTTTATTAACTCTTTATGTGCCATGTAAGGGGGGGCATGGCAGGGAGTG TGTRTAGE(@YATIG
U40452_P._shqipericus [ 5000]
scaffold39565_10.7_P._lessonae GCTATAAGGTGTTCCTTTTTTCATCTCAGTTGAGAGGTATGCT TBAARGRCEARACTGTIGTGCGT T TAAAAACAAAATCCTAAAGIBECTT
U40452_P._shqipericus TCIRT [ 5100]

scaffol d39565_10.7_P._lessonae GGAATGACCCATTCAACACCCACATATCAATTAAACTCAGATTCTCTCCCAAGACTTTAAAATTCCTGCTCATATATEETCGIUT CAACCTAACAGAG
U40452_P._ShQIperiCuS e e e [ 5200]
scaffold39565_10.7_P._lessonae  CGATTTIGTCAAGAATAARRBEAACTCCACTABTAGCCAAAGGTCATTCTAGGTTTIGATICAGCCCCATAAATCATCATC GE2ATATAAAAT
U40452_P._shgipericus TCEPP [ 5300]
scaffold39565_10.7_P._lessonae ~ [TACTGTIITTACTITITTTTICCTATTACCTTTITATGTTACAATARAATAM PFACABICTGAGAGCGGTTACGTAGCACCCTGGGTTCTCATC [ 5300]
U40452_P._shgipericus [ 5400]
scaffold39565_10.7_P._lessonae CATACAGGTTGAGGGTTTCCAGGTTGTGGGTTTGGTACAGAGAAAACTGGTTGTTCAGTGTTCCCTBAATAES BGOIGASCE A/S4A0]
U40452_P._shgipericus [ 5500]
scaffold39565_10.7_P._lessonae  GTATTCGGCCCCCTTGAACTTTGCGACCCTTTGCCACATTTCAGGCTTCANACATAAAGATATAARACTGTAATTTTITATGASERAATCAACAACAAGTG
U40452_P._shgipericus [ 5600]
scaffold39565_10.7_P._lessonae  GGACACAATCATGAAGTCGAACGAAATTTATTGCATATITCAAACTTTAACAAATAAAAAACTCAAAAATTCCCABIGIAALSEUAN TCAGC
U40452_P._shgipericus [5700]
scaffold39565_10.7_P._lessonae  [TTCAGTGCAGCAAACTCTCTCCAGAAGTTCAGTGAGGATCTCTGAATGATCCAATGTTGACCTAAATGACTAATGATGAT ABPIBIGAATCCACCTGTGT
U40452_P._shgipericus [ 5800]

scaffol d39565_10.7_P._lessonae  GTAATCAAGTCTCCGTATAAATGCACCTGCACTCTCATAGTCTCAGAGGTCCETTTAAAGCCCAGAGAGCATCATCAAGAAE200GAACACACCAGGCAG
U40452_P._ShQiperiCus e e [ 5900]

scaffold39565_10.7_P._lessonae  GTCCGAGATACTCTTCTCCACAAGTTTAAAGCCCEATTTCCATACAAAAAGATTTCCCAAGCTTTAAACATCCCAAGGAG 4/A9UTI TGCAAGCGATAATAT
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Table 2.4. (continued.

U40452_P._shqipericus
scaffold39565_10.7_P._lessonae
U40452_P._shqipericus
scaffold39565_10.7_P._lessonae
U40452_P._shqipericus
scaffold39565_10.7_P._lessonae
U40452_P._shqipericus
scaffold39565_10.7_P._lessonae
U40452_P._shqipericus

scaffol d39565_10.7_P._lessonae

U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shqipericus
scaffold39565_10.7_P._lesso

[ 6000]

TGAAATGGAAGGAGTATCAGACCACTGCAAATCTACGAAGACCTGGCCGTCCCTCTAAACTTTCAGCTCATACAAGGAGARGIID] GATCAGAGATGCAGC

[ 6100]

Fe1+1Ory [ 6200]

[ 6300]

ACATGTGGAAGAAGGTGCTCTGGTCAGATGAAACCAAAATCAAACTTTTTGGCAACAATGCAAAACGTTATGTTTGGCGTAMGBIGICAACACAGCTCATCA

[ 6400]

CCCTGAACACACCATCCCCACTGTCAAACATGGTGGTGGCAGCATCATGGTTTGGGCCTGCTTTTCTTCAGCAGGGACAGEBEIAGATGGTTAAAATTGAT

[ 6500]

GGGAAGATGGATGGAGCCAAATACAGGACCATTCTGGAAGAAAACCTGATGGAGTCTGCAAAAGACCTGAGACTGGGACHESAGATTTGTCTTCCAACAAG

[ 6600]

ACAATGATCCAAAACATAAAGCAAAATCTACAATGGAATGGTTCACAAATAAACATATCCAGGTGTTAGAATGGCCAAGTCABBEIT CCAGACCTAAATCC

[ 6700]

AATCGAGAATCTGTGGAAAGAACTGAAAACTGCTGTTCAAAAACGCTCTCCATCCAACCTCACTGAGCTCGAG GREUAASIGABEGAGGAAT

[ 6800]

ATGTCAGTCTCTCGATGTGCAAAACTGATAGAGACATACCCCAAGCGACTTACABBRGEEATGIBCAGTACAAAGTATTAACTBBBBG

[ 6900]

GGGCTGAATAATATTGCACGCTCAATTTTTCAGGT TTAMAARRGTTTGAAATATCCAATAAATTGCGCTCCACTTCATGATTIERBUICCCAC

[ 7000]

TTGTTGTTGATTCTTCAUMMATTACAGTTTTATATCTTTATGTTTGAAGCCTGAAATGTGGAAAAAGGTCGAARABTIIRGGEE (7000]

[7100]

nae ACTCCAATTTTGGGTCGGGTTTTGCCAGTTACCAGCACACTGACTGTGCAGGTGTGCACAAGATCAGTGTAAGGAAGATGACTAGAGTTCAGGGCTCAAG [ 7100]
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Table 2.4. (continued.

U40452_P._shqipericus [ 7200]
scaffold39565_10.7_P._lessonae CCAGGACAGAGGGGGATCAGAGCCCAGAGGTCAAAGTGGGAGCCAATGCAGCAGTAAACTCTGAGGTATACAGAACAGGRIBAGPICTGTCTGG
U40452_P._shqipericus [ 7300]
scaffold39565_10.7_P._lessonae GAGACAAGGTCTAAGCCTGAGGGCCAAAGCAGCATGGCTACAACATGAAAGCCAGGGGTCTGAAGTATTTGCTTARGBEBGRGAGUDECTAA
U40452_P._shqipericus [ 7400]
scaffold39565_10.7_P._lessonae TGCATTGGTAACCCTTTTGTGTTTTTGTGAGCTTTCTTTTAAATAAAAATGTCCAAAAARGRARBAGEGGAAAGGTCTAATGCGGGTGAAA [ 7400]
U40452_P._shqipericus [ 7500]
scaffold39565_10.7_P._lessonae ATAATGTAAAGCACTGTATGTGGGTTTCTCTTCTGTGAABASBIATATTTTAATGTCTCAATACCTGACCTTTACAAGCATTTGGAAACCATGCA [ 7500]
U40452_P._shqipericus [ 7600]
scaffold39565_10.7_P._lessonae G =~ GTTTCAGACGCAGACTGGGATACTGTCATAATCAAGGATCACTTTGCTTAACCTTTTGTTCGTAGTTTCACAGCCTAATCACCAAACGCTTACATTAGT [ 7600]
U40452_P._shgipericus CAAT B [ 7700]
scaffold39565_10.7_P._lessonae AAAATTATAACTGATCTACAAGGTCTTTCAAAAAATG TGIAGLCAAGCCCACTTTACAACTGATTCAGTATTGTGTTTTGTCATTCTTTGTGTTT [ 7700]
U40452_P._shgipericus TATA bUX.TATA(A/T)AA(G/A) [ 7800]
scaffold39565_10.7_P._lessonae CTAGAAACGAGCCAAATTGTAATTAATTATAAAGCCAGTCTGGTTAATCATTTCCAAATAGGATGTAMBRTBECCTTTCCCTTAGCT [ 7800]
U40452_P._shgipericus  |nitition site{+1:PyRPyAN{THAPYPY ATRAAGTGGGCCACTCTGATTTGTCT TJTCTCTCCATAACAACGGAEIDTCAGAC
scaffold39565_10.7_P._lessonae GAT ~ TTAGGTTCTAAGAGAACCTCCAAAAAACATTTGEEMIEIRGGGCCACTCTGATTTGTCTGTTTATTCTCTCCATAACAACGIGAGIICAAGAC
U40452_P._shgipericus ACTTACAAAAGCGACATEATg [ 8000]
scaffold39565_10.7_P._lessonae ~ ACTTACAAAAGCGACATEBIFGS CAAGAATTTTTAGAACAGCAATCTTTATGTCCATACAAATGTGCTAAGTAGGTTTGAGTGTTTTTCTGTCTGTT [ 8000]
U40452_P._shgipericus INTROMNIL [ 8100]
scaffold39565_10.7_P._lessonae TCTTCTCTTTTAATAACTGAGGAAGATGAGGTCTGTTGGGCATACAAATATCGGTACGGTACGGTTAACAG BRABCACCEAGRGIGA 00]
U40452_P._shgipericus RanaGCR1 [ 8200]
scaffold39565_10.7_P._lessonae  [CCACICAIGCICHIINNICAACCTICACTAACTATCHARGTAT CTAPIFGACCTTTGTATTTTTCTTGCTGTCAAGATGGCCCATCCCTCAT [ 8200]
U40452_P._shqipericus [ 8300]

scaffold39565_10.7_P._lessonae TTTACAAAGACCAATAATTGTTTATAAGTTCCCCTAAATGAATTATGTCCCCTTACCGTCTGGTCTAGTGACAGCTTTBABAGRATCAEBAA
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Table 2.4. (continued.

U40452_P._shqipericus [ 8400]
scaffold39565_10.7_P._lessonae GAATATCCCCAACAAGGACACAACAACAGCAATAAAAATCACTACTTTATTGAAAATAAACATGCTCTGAAGTTACATTEU TR GARZUGICTAT
U40452_P._shqipericus AAGAACATCCACGGATAATAAACGATA'%%&SGAAAACCAGCTGTT[CBéQ@]A
scaffold39565_10.7_P._lessonae GTGTTTCCTATGCATTACATTTTTTATCTGTTTT.;RAGAACATCCACGGATAATAAACGATATTGTAAAGACAGTGGGAAAACCAGGDG}TTGAAAA
U40452_P._shqipericus ATT [ 8600]
scaffold39565_10.7_P._lessonae AT.AAGTATTCAATTTATATAATGTGTTTTATTGTTCTGTAAACACTTTGAAAATTGCATAAAATGCAAACTTCTAGATAAAACTGTTTTCAAAATTT [ 8600]
U40452_P._shgipericus =~ msmsmsmmemeemeeeeeeeeoe [ 8700]
scaffold39565_10.7_P._lessonae TATAGTAGAACTATAGGCATTTTTTTTTTATTTTGGATAGAGGGAGGGAGGAATAAAACTCCTTTTGGCCATCTATGTGBCATTGABGBRGATTT
U40452_P._shqipericus [ 8800]
scaffold39565_10.7_P._lessonae ACTTCCTGTTTTATAACCAAAACAAGAAGTGAGAAGAAATCCCTCCAAAATAAGGTAATCCTTTGAGGACCCCCAGGCCATZAGAABIBIGTGTC
U40452_P._shgipericus [ 8900]
scaffold39565_10.7_P._lessonae GAAAGATTTCCCTTCTATTGCTATTACAAAATTTGGGATTTCCTTTCACTTTTACTAACGGTAAACATGACAAATAGAGBTEEGCASIE8IBOIT
U40452_P._shgipericus [9000]
scaffold39565_10.7_P._lessonae CACAGACAGCAATAAAAACTCCCAGGTGTTCTACTGCCTCTCCATTBRGTRBASTAAAAGTTTTACCTTTAGTTATACTTTAAGGCTTGGTT [ 9000]
U40452_P._shgipericus INTRON2 [ 9100]
scaffold39565_10.7_P._lessonae ATTATTAAAGTGATGATTTCTAATAGATTTCTTTTTTTTCCACTTCCTCATTATTCTTTTGTTGCCTGGCTTGGTATGTCTAAATAAGGTTGAGCTATAA [ 9100]
U40452_P._shgipericus [ 9200]

scaffol d39565 10.7_P._lessonae AAATTGTAGGCAAGGAAGAAGTTGGTGTTCTAGTAGAAACAAATAGATATTGGATTATTATTTTTTTCAAATAGATATCGGATTRAZUOTTATTTACCATT
U40452_P._sShQiperiCus =~ s e [ 9300]

scaffold39565 10.7_P._lessonae TCTATAGTTTAATCATCTCCCATAAACCTACAAAATGTAACAGTTAATACACATGCATAACACGTTTCCATTATTAGTAT GRMWHNCTTIESATGT
U40452_P._shqipericus [ 9400]
scaffold39565_10.7_P._lessonae ATACATAATTAAGCTATAGCAGGATACAGTATTCAGAACAAACAAAGATAAACTGGAATATTTCCTAAATACTTAGAATTARTTTEISAMBAAGCC
U40452_P._shqipericus [ 9500]

scaffold39565_10.7_P._lessonae AGGCATTAGTGGTTTTCATTATCCTTCTGATACAGTGAGGGTAACTGGTGTCTGGATGATGGTGGATATGGCAGGGCTITIINTI TABABIGGCCTC
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Table 2.4. (continued.

U40452_P._shqipericus [ 9600]
scaffold39565_10.7_P._lessonae TTAGTGGCTCCATAACATATTCCTGTTTACAGCTACATTTTAAAGACAGATGTTGACACACAATGATTAGAATGAATATGTATTTACTATGCTGCTATGT [ 9600]
U40452_P._shgipericus e AGTGTTGGTGATGGTGGCACAGGATTTTGAAAAATGCTCACTGGATGAACATCTGAAAGTCCAGGCAAAAATTATREAGIGCTGTTGATAACTG
scaffold39565_10.7_P._lessonae CTTAC ‘\GTGTTGGTGATGGTGGCACAGGATTTTGAAAAATGCTCACTGG CTGAAAGTCCAGGCAAAAATTATESFAGIGCTGTTGATAACTG
U40452_P._shqipericus CGAAAAACATCCAGAGGAAGCTGAGTGTAAAAAAECCAGEG----------mmmemmmmmeeemee e [ 9800]
scaffold39565_10.7_P._lessonae CGAAAAACATCCAGAGGAAGCTGAGTGTAAA/.Q@\GAIFC(BCCTTGGCTCCTTCCCCGCAAGCTTTACATAATAATATAACAGACATTTTTA [ 9800]
U40452_P._shqipericus [ 9900]
scaffold39565_10.7_P._lessonae AGTTGCAGTGGTGCAGAATACAGGGATCAAGAGTATGTAACACACATTGTGCAGGGTTTAACAGTATGTAACACACGGEAGETEACGEBT CAAGAG
U40452_P._shqipericus [10000]
scaffold39565_10.7_P._lessonae AAGCACAAAGTGCAGGGGGTCAAGGGATCATAATGACAAATTGCAGGGGTTAAAAGTGCATAGCACAGTATTTAGGGTACAGG MIODACATAGCG
U40452_P._shgipericus [10100]
scaffold39565_10.7_P._lessonae CCAGTATACACAGTAGGACCAAAAACAACCCTCTTCTCTCAGTACAAATGTCCCCCCTCAGTACAAATTCTCCCCTAAATHERCTEIMAGIAGTGG
U40452_P._shgipericus [10200]
scaffold39565_10.7_P._lessonae TAGGTTTTGTGCTGCCCTAGGCCTGACTAAACTTGTGATCCCCCTAATTTAAATATGACGCABEBAGEUUACACCTCTTCCTGTTTATGA [10200]
U40452_P._shgipericus RAT-2 TS [10300]
scaffold39565_10.7_P._lessonae CCCGCCCTGTCATCTGTAAATACAGATACAACCACAGTCTATCAGTGCCCATCAGTGTAGCCTCATCAGTTCCCAGAAGGTCAGTAIBMAGCAGTGCCC
U40452_P._shqipericus (,’.\TC,’.\T)n [10400]
scaffold39565_10.7_P._lessonae ATCATCATACCATCATATCATACCAPNTICAGGACGTAGCAGTGTGACTGCTTTATGGGGGTGCCAGACTGATTTGCCTCCTGGACCCTGCCCTCC [10400]
U40452_P._shqipericus [10500]
scaffold39565_10.7_P._lessonae AGCCCAATTTGCCCTATAAGACTGGCACTATACTAAAAGTGTGTAGCGCAAGCCGTCAGGGACTCTTTTTAGTGGGCEAGBAGEWSCGAITTTTTT
U40452_P._shgipericus hAT-32 TS CPB s [10600]
scaffold39565_10.7_P._lessonae CGTGGTGCAGCTTTITTGCTGCCCCCCTGCAAAGTGCTGCCCTAGGCCTGGGCCTTIGTTGGCCTAGGCGACGATASABCAGRGECT [10600]
U40452_P._shqipericus [10700]

scaffold39565_10.7_P._lessonae TTCCCCAAAAATCCCTCCCAGTAGAGAGCTCTTTTTGCGCAAATCATCCTCAGCAAAGGATCCCCTTCCCCCCAAGTTTCTTUANIDXCGAGACC
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Table 2.4. (continued.

U40452_P._shqipericus [10800]
scaffold39565_10.7_P._lessonae CCAATACAGACCTCTCTCCCCCCCAGTACAGACCTTTTTCTCCCCAGTACAGACCTCTCCTCCCCCAGTACAGACCACAAGAGACCCCTCCCCCAAATTT [10800]
U40452_P._shqipericus [10900]

scaffold39565_10.7_P._ lessonae CACTTACCAGACCTCAGATACAATGGAAGGGCACAGTGAAGGGGTAGTCCTTGGCAGTGTCACTTGACACTGTGCATCAAAGCTAAGGAGGAGCTTACAG [10900]
U40452_P._shqipericus [11000]
scaffold39565_10.7_P._lessonae GGCCCTCAGCTCTGTACATTCACTGTGTCTGAGGTTTCGATTAAGCCAATGTCTGCAGTGCAAATGGCGGAACATAAABTBABAAKIBICIAGGTG
U40452_P._ShQIperiCus =~ s s e [11100]
scaffold39565_10.7_P._lessonae GAACCAGAGCCCTGAGCTAGTGACATCTCTGCACTTCACCACTGGGCAGCTGAAGACAACTTTGGGGATGTTTGTTTTAZGABGERAGAHGACCCC
U40452_P._shqipericus [11200]
scaffold39565_10.7_P._lessonae TAGGGACTATCTCCTAAAAATTGGGGACAAATAGCAACTTTAACTTAAAGTGTATTTAAAGTCCAAACTTTGGAAGAGCAGEBCTGIGAZHD] TGA
U40452_P._shgipericus [11300]
scaffold39565_10.7_P._lessonae AGAGAGATCTGTCTCATCCTTACTGCATCTCCCTGCAGCAACCTACCACATCCTACCATGTCATTACTGCTCTCCCTGCAGCAACAAATCATTGGTATAT [11300]
U40452_P._shgipericus INTROMN3 [11400]

scaffol d39565 10.7_P._lessonae TCAATTTCTTTTTAATTAAATAGTTTCTTACTGTGTTTTTTTGCTTTCTTGTAATGTTCTCCATGAGTTCCCAAACTTCTTTATTTTCECUGCCAGCTTC
U40452_P._shQipericus =~ e e [11500]
scaffold39565_10.7_P._lessonae TACCAGTTTTCTAGAATAGACTGTGCATACCTACCCATGCGTGAGATTTCACAAAATCCTCCTGTAATTTCTATGTAACATATBCGAGBAIGGCA
U40452_P._shgipericus [11600]
scaffold39565_10.7_P._lessonae GCAATCTTGCCTGTGCATCAGGCCTCGCTAAGTCCTCCTGGCCCAGGCCAGGATTTAAGAAAAAAAATGTAAAAAAAANGARRARTEUAITAAAT
U40452_P._shqipericus [11700]
scaffold39565_10.7_P._lessonae TTTTTGGGCAAATGTGTAAGAAAGAGGGGAAAAGAGGCACTAGAGGGGACCTTCCTGAAATGAGTAAAATTTTGCTTTAGSPANCATHTTTGA
U40452_P._shqgipericus ~  mememmememmemeeeeee [11800]
scaffold39565_10.7_P._lessonae TTTATAAACCAGAGCTTAGTGTCCCTTTTAGTGTGATGCTAAATTGGGTTCCTTATATAAAAGCACTGACCCACTAATACTBATATCISDACCCT
U40452_P._shqipericus [11900]

scaffold39565_10.7_P._lessonae ATCCTAGACCTTTCTACTATATTTTAGAGGCTTATTCTACTCATACCTAATGCACAAGTGGTGGAAATCACTAATTAAACRAOAG TCIYDACTG
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Table 2.4. (continued.

U40452_P._shqipericus [12000]
scaffold39565_10.7_P._lessonae AAATAGATTGCGACATGTGCTTTCATATAGTCATTGCAGGGTTAAATTACAATTGCCCCCCTTCCCCACCTAACATTAGCCCTTAACCATGGGCCACATT [12000]
U40452_P._shqipericus [12100]

scaffol d39565_10.7_P._lessonae TCCTTAAAAATCCCCAACTGCATGTGTGTGTTAGACCCCTTTCACATGGTAAGGACTCCTTTGAGAGCAGCAGGGGATCAGTRZBIU]GATCAGAGCCATG
U40452_P._ShQIperiCuS s e e [12200]
scaffold39565_10.7_P._lessonae ATCTGCTCTATGGGAGTAAATGGACTCCGCTGTCTGTTTACACCAGCCGGTCCATGGAGGTGAATAGACCATCAGGGEAATAT GAZAGTACCCT
U40452_P._shqipericus ATTGAACTGTAATSACATAGTTTGCAAAGAAGAAGACATZSBALC
scaffold39565_10.7_P._lessonae GAAAGGGGCCTAAAACTGCCTTCTTTAATTGTGTGTGTGTCTCTTC.AT(I:(BGECTGTATCATGACATAGTTTGCAAAGAAGAAGHQA(]T@]GAC
U40452_P._shqipericus CAGCTCTACCCCTGGACTACAGAGTGTTGTGGCAAAGg?é(‘@EAGAGAGGACCAAGTGCTTTTATGAGCATAGAGAAG[IIMOD}GTTGAGGAATATAAGA
scaffold39565_10.7_P._lessonae CAGCTCTACCCCTGGACTACAGAGTGTTGTGGCAAAGCGGAGGAAGAGAGGACCAAGTGCTTTTATGAGCATAGAGAAGTIMABIGTTGAGGAATATAAGA
U40452_P._shgipericus TACCAAATATTGAAGAATCCTGCAAAGAACACAAAGAGCACCCACAACGTSECTFCTCTTA [12500]
scaffold39565_10.7_P._lessonae TACCAAATATTGAAGAATCCTGCAAAGAACACCAAGAGCACCCACAACC.;@G'II'IFCE]R(]I'IT]&AGTATTTTATATAmCTT [12500]

U40452_P._shgipericus [12600]
scaffold39565_10.7_P._lessonae GTAAAGCCCAATTGCCCACCACGTGTTATGATTTGTCATGATTTGACTTTTTTTTTGGAAATGCCTAGAAATAACTTTGTCCTATCATGGAAGCCTAATA [12600]
U40452_P._shgipericus [12700]
scaffold39565_10.7_P._lessonae AATATGTATGGTGCCATGATTTGCCACTAGAAAAGGAAATTTATGGTGTGTATTGATACAATTTTCCTAAATGICOBGINBENG T (33700]

U40452_P._shgipericus Sl ar . o [12800]
scaffold39565_10.7_P._lessonae  [SICAACIGICECIATACCATIGICIATATCECATIGIATCATICRIIIIANCENCAACTACATEEACTIGHGTCNN 1T78S\CCTGACTAACTA
U40452_P._shqipericus [12900]
scaffold39565_10.7_P._lessonae GTCTCATACTTTTTTAACCTCTTTACAGCCCATTCAGACTGGCGCGACACGACTTTGTGGGGCAACCTGTGAAGTCGCGGTGCATAG [12900]
U40452_P._shqipericus [13000]
scaffold39565_10.7_P._lessonae CTTGCACTGCGACTTCGGCGCGACTTGCACGGACTTCATATAATTGAAGTCAATGCAAGTCGCCTCCAGGTCGCCTCAARTGIANBAGAGGAGCC
U40452_P._shqipericus [13100]

scaffold39565_10.7_P._lessonae TAAGTCGGAGCGACTTGTGTCGCTCCTATTAGAATGGGTCCTGTACTACTCAATGGCGAGCGACCGACCGCGACTTCHAAEGLIABGIWTGAATG
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Table 2.4. (continued.

U40452_P._shqipericus [13200]
scaffold39565_10.7_P._lessonae TAGAGTTATGTATCC CTTCATGTTATGATTTGGGGCTGTTTTTTGTTTTATTTCTAAAAAAATAATCTTTTCTCATAGTGATGTCTGCCTTTATATTACA [13200]
U40452_P._shqipericus [13300]
scaffold39565_10.7_P._lessonae GTGGTCTTTGCTGGCAGAATTGAGTAACAGCCACACCTGTCATCACAAATGTCCTTACACAGACCTCTATTATAGAGARGGATATGIEBATGTGT
U40452_P._shqipericus INTRON [13400]
scaffold39565_10.7_P._lessonae ATATCTGTGTGAATTACTGTGAGCACTGGGTCATTTCTAGTGCCTATTGGATRATATAGAACTCCCCATCCATCGTTAGGCAC GBI TG
U40452_P._shqipericus [13500]
scaffold39565_10.7_P._lessonae  GGAGAGAAGGCCTCECTTGCAGTCTGTACTCTAATTTATCCCARAGGTCTTCTATCCEETTCAGGTCAGGACTGTGCATGEEABI CAAGTTCCTCCACCC
U40452_P._shqipericus TST FR3 [13600]
scaffold39565_10.7_P._lessonae  CAAACACATTAATCCATGTCTTTATGAACCTTGCTTIGTGCAATGGTGCACAGTCATGTTCCAACAGAAAGGAGCCAACCTABRA TGTTCCCACAAAGT
U40452_P._shgipericus [13700]
scaffold39565_10.7_P._lessonae  IGAAAACATGAAACTGTCCARAATTTCTTCGTATCCTCATCCCTTAAGAGTTCCCTTCACTCCAACTAACGRE GANAGEECIAETID)
U40452_P._shgipericus [13800]
scaffold39565_10.7_P._lessonae  CACACCATABECCCCTCCACCARAITTGCACCAGTCCCCAAAGCAACCTEABARABATCACTCACTTTCCCETCAAGGAATTSBORICTG
U40452_P._shgipericus [13900]
scaffold39565_10.7_P._lessonae  [ICCTGCACAGAGCCCTGACCTCAACCCCATAGAACACCTTTCCCATCAAATAGAGCEEAGACTCCAAGCTAGGCCTCTC (189a8lT CAGTGTCTGACCTCA
U40452_P._shgipericus ST FR3 [14000]

scaffol d39565_10.7_P._lessonae  GAAATCCGCTTCTCCAACAATCCTCAAACATTCCCATAGACACTCCTAAACCTTGTCEACAGCCTTCCCACAARAGTTGAAGIUGT TATAGCTGCAAAGG
U40452_P._shqipericus =~ Fessmssmmsmmesmeem oo e [14100]
scaffold39565_10.7_P._lessonae  GCCAACTCAATATIGAACCCTACGCTCTAAGACTGCCATCCCATTAAAATTAATTTGCCTCTAAAGGCAGGTGCCCCAAMTITONIGACAATAAAGTG
U40452_P._shgipericus [14200]
scaffold39565_10.7_P._lessonae TGTGAACCTGACCTAAGACAGGAAGTGTGTTACTGGTTGGATCACCGGGTGAAAGTAAGGGAAAAAAAACCTAATACAHGEAENTAZOU]GCAGC
U40452_P._shqipericus [14300]

scaffold39565_10.7_P._lessonae ATCTAAGGATCGCTAAGCTACAATATATTATATATATTTTTTTGGGTTCAATACTGCTTTAAAGTAAAGTTGCTTTTAAATCEGCCTAZBGA]TT
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Table 2.4. (continued.

U40452_P._shqipericus [14400]
scaffold39565_10.7_P._lessonae CTTTTACACTAAATGGTGGAAGTATACCTGTGATCATGTCAAACATACAATACCTGCGCAGGAAAATTTGAAAAAAAAAAAAAAAATAGAGCTTCTTCTG [14400]
U40452_P._shqipericus [14500]

scaffol d39565_10.7_P._lessonae ACATGTTCAGCTCACTTTGCTTTTCTTCATACTTTAGTATATCAGGCTGGCAGGATTTACACTTGCATTTATTTTTTTTTTTCAANRAAHTTTTATTAAA
U40452_P._ShQIperiCuS s e e [14600]
scaffold39565_10.7_P._lessonae AGAATTCACCATTACAATGTATAGAACTTTGACAAAAGTCAGGATTTGCGTTTTTTATAATTCGCAAGGAACATGTTAATBSGETANAMSTGAGA
U40452_P._shqipericus [14700]
scaffold39565_10.7_P._lessonae ATATAACAAACATGTTGCACACTTGCATTTTTATATGTGACTTTAGAATTCATCTATCACCGACTTGATCACAATAAAGTCTTAGUIGATIDECT
U40452_P._shqipericus [14800]
scaffold39565_10.7_P._lessonae ACTGCTGTACTAACCAGTAACAAAGTCCCTATACAGCATGTTTGTGTGGCATTATGCTCAGTACATTCATTCAGGATTTGTRATGAZSWIATTT
U40452_P._shgipericus ~ meeeeee- CTACCTCTCCAATATTGCTAAAAGACATTCAAAACTCTATC TGTTCTGGGTTTTGCTATACAATACAALGZFATCACTACTGAA
scaffold39565_10.7_P._lessonae ACATTTC ‘:TACCTCTCCAATATTGCTAAAAGACATTCAAAACTCTATCCACCAGCTGTTCTGGGTTTTGCTTTCCAATACAA{'II@QGD@\TCACTACTGAA
U40452_P._shqipericus TGTTGTGCTGCAGAAGACAAAGCCAAGTGCTTTGGTFGAAECEE [15000]
scaffold39565_10.7_P._lessonae TGTTGTGCTGCAGAAGACAAAGCCAAGTGCTTTEBAGEACAST AAACTTCTTGAAATTAAACAATGTTATTGCACA BETAGG(15000]
U40452_P._shgipericus [15100]
scaffold39565_10.7_P._lessonae TACGGGGCGATTACATTTGTGTCCCATGTGTGTTTACCTGCATGGGGATACACAGATCTETGREGHBIAATCCCATTCTTGTCTATTGG [15100]
U40452_P._shgipericus [15200]
scaffold39565_10.7_P._lessonae ACACAGCGGCTGCATGGACACAGCTGCCATATGACACCAGTGGGTGCGGGTCCCCAAATGCACGTGCACGGTTATCACATAGGGAGCAGCGCTGTGTCCG [15200]
U40452_P._shqipericus [15300]

scaffol d39565_10.7_P._lessonae TGCAGTTGCTGCGCCCCAAGACAGCTATGGGTCTGCTGGCACGGGGGTTTGCATGCAACACCTGCGCATCCCCATGCTGGIARAAICAGAGCCTCGCCCCG
U40452_P._shQiperiCus =~ s e [15400]
scaffold39565_10.7_P._lessonae GGACGTGGATGTTATGGCCTGGTGTGAACTAAGCCTTAAAGTGTATGTCTGAGAAAAATAATTAAAAAAAACATATGT AT PABAGAFAUDECAAT
U40452_P._shqipericus [15500]

scaffold39565_10.7_P._lessonae ACAATTGCACATGTTTTATTATTTTAAAAAAAATGCATCAAGTACAGAAAATGGCTTGTGGATTGCCAGAAACCCAGTGATTRITTABIWI[CCT
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Table 2.4. (continued.

U40452_P._shqipericus [15600]
scaffold39565_10.7_P._lessonae GGCTGACAGCACAATGCTTCTGCTGCATTGAATTCAGTGGCAGTGTTGTCAGTCCTGCCCAATTCTCTTBAGTTGSATASTTAGCA [15600]
U40452_P._shqipericus [15700]
scaffold39565_10.7_P._lessonae GGCAGAACAAATAGTACTGTTTTGGATTTCAGCATAACAAAGGCCTTGGGGTBACABIAAGTTGACACTTTGGTGAACGGGTATGCCATGA [15700]
U40452_P._shqipericus [15800]
scaffold39565_10.7_P._lessonae AACTTCTTGAAATTAAACAATGTTATTGCACAAGGCTTCCTTCATACGGGGCGATTACATTTGTGTCCCATGCGTATGCACCAAGTGTCCCATTCAT [15800]
U40452_P._shqipericus [15900]
scaffold39565_10.7_P._lessonae CCATAGGTGCA TACTGCTCTAAATCTTAGTATTGATCGGTGCCTCCTATGCCTCCCAGATTGCTTTTGCCTGCGTTTAGATGTTCCTACTTTATTGTAGT [15900]
U40452_P._shqipericus [16000]
scaffold39565_10.7_P._lessonae TGTAAACGCTTACATATACCTAGTGAAGTGAACAGGCTGATACACAGCGATGAAACACATCCTCCTACATAAGTTGTAGITGITITATEOWECACC
U40452_P._shgipericus [16100]
scaffold39565_10.7_P._lessonae TTCTACAGCCATTTAAAGTCAGAGCTTTAGGAGACAGGGTGGGGAACTGACATCACACACACTGCACAGCACAGAGAGTBASBS(ITBERWTGTACC
U40452_P._shgipericus [16200]
scaffold39565_10.7_P._lessonae CCTGAGTGGAGGGAATGGACACACCTCAGGGAAACATGCACAGCTGAGGCTGTCAATCACCCGCTGTGTGCTGCARAGHABIEAGGBGIGGGGG
U40452_P._shgipericus [16300]
scaffold39565_10.7_P._lessonae TTGGCATCACATACCTCCTAACCTTTTGAGATAGAAGCGAGGGACACCTATTAGCAARKGRAGBATRERCCCCCTGCCACACCCAATTAA [16300]
U40452_P._shgipericus [16400]
scaffold39565_10.7_P._lessonae AGGAGAATTATACAAAAAAATGATTAGAMCCCACAAGCGGTTTTTTTTTTATACCACTATTATTCCTTTTTATTGGCTTTTGACATTTACAAATGTA [16400]
U40452_P._shgipericus INTFRONB [16500]
scaffold39565_10.7_P._lessonae GCAATT TAGAAATTGGATAAAGGTTTAGCACTGGGAAACCCTTTTTGATAGATAAGCAATGTGTTTTATATACAACTATATAGATCAGACCAAAATAAAG [16500]
U40452_P._shqipericus [16600]

scaffold39565 _10.7_P._lessonae GACAAAGGAGGAGGAAAAAGGGACATAGGGACTTTGTTCCAAATCAGGGAGAGTCCCTCAAATTAGGGACAATTGGGAGCTATGGGATTAGCATAAACTG [16600
U40452_P._shqipericus -- [16700]

scaffold39565_10.7_P._lessonae TGAAATGTAACTCATGCAGATAGCAGAAAAAGGAGAGAGCAGACAGGAAGACATGCTATAGATTGAGGCAAGTATACATGATAGARTGATATAC
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Table 2.4. (continued.

U40452_P._shqipericus [16800]
scaffold39565_10.7_P._lessonae CATTTTTTATTTCAGAGGTTTAAATCCACTTTGCATTTGCGTGCGATTAGCCACATTTGGAGTGCCTAATCAGARTAGAGATRIZATG [16800]
U40452_P._shqipericus [16900]
scaffold39565_10.7_P._lessonae TAAACACAGCTAATCTGACTTCACCTAAATGCACGTAAAAGCACAGTTTGAATBAEABRTIATTACATGCATTTACTGTTTATGCATTTAGA [16900]
U40452_P._shqipericus [17000]
scaffold39565_10.7_P._lessonae AAAGTCCTCTGAATTATATAAATGCAGGTTTGACACTGAATGAGAACAAAATGCATAATAAGTTTTATTACCTCAAAAGAAAAACTATTACAGGGAATCT [17000]
U40452_P._shqipericus 'R [17100]

scaffol d39565_10.7_P._lessonae ACAAAGGTTTGGGGAMAACTITTTTTTTTTTTTTIAACATTTATTCTTTAAAATTGATGTTTTAAATGTTTTATTTTTCTATATGTGTGAATAAT [17100]
U40452_P._ShQIperiCuS s e e [17200]
scaffold39565_10.7_P._lessonae CAGTGAAACCTCCACTTCCTTTGAATGTGATACAAAATAATATATATGTAAATACTCTAAATTCAACACAAAATCAATATAGOTG T CAGTTIGC
U40452_P._shgipericus [17300]
scaffold39565_10.7_P._lessonae GCGCTCCTTATTGATTTCAGCACACTAAAAACAAAAATCAATTGTATCCTGTATAGTGCAGTGCAACAGAACAATTATGRBATAAATTEDOTGGA
U40452_P._shgipericus [17400]
scaffold39565_10.7_P._lessonae ATATAACTCAATATTAATTTGTGAAAAATAGAACCAGTCCTTTCAGAACACCATTATATAAATAAGAGTCCATAAACAGASSTAGTCIZACOIACC
U40452_P._shgipericus = semmmmmeememeeeee [17500]
scaffold39565_10.7_P._lessonae GCTCTTCAATCGATGGTATTGTGAAAGGACTAGTTCTATTTTTCACAAATAAATATTGAGTTATATTTGATTTGGAGGAAGTTTTTACARAATT
U40452_P._shgipericus [17600]

scaffold39565_ 10.7_P._lessonae TTGCGCTGCACTATACAGGTTCCAATTATTTTTCTATATGTATACAATCGTTTTACATATAAATATTTAATACGTGGCAAGTAATTICTEOCBAAT
U40452_P._shqipericus [17700]
scaffold39565_10.7_P._lessonae AGTTAGCTGTAGATAGTCTGGCAGTAGCTTATGTTTTCTCACGCTTTGTTTAAAACCTTGGGCAAAGACATCTGATAAGGGATGAGTCACTGCAAAGGCT [17700]
U40452_P._shqipericus [17800]

scaffol d39565_10.7_P._lessonae CGTTTGTCTTTCAGCTTGAGCTAGGCAGCACTGTAAACAACAGATAAATACAAGCAGTGGATATAGTATATAATATGCAAAAATIABAQICTTCTGCTATTT
U40452_P._shgipericus ATGCCQGGTAAAL7900]

scaffold39565_10.7_P._lessonae CTTTATGTGTCTGCTTTGTGCTTGTATATGTGTATATATATATATTTTTTTTTTTTTATGTTTGAAACAATAJEBNTITTOGBGGTAARARO00]
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Table 2.4. (continued.

EXON6
U40452_P._shqipericus AAACTAACAAACTATCTTGAGGATAAACATAAACAGAAATGCCGTGTTCTTAAAGAATTTCCAGAAAGAGTT-FSTFEAAGCACTIE000]
scaffold39565_10.7_P._lessonae AAACTAACAAACTATGTTGAGGATAAACAGAAACAGAAATGCCGTGTTATTAAAGAATTTCCAGAAABIGTG TETCHICATA [18000]
U40452_P._shqipericus [18100]
scaffold39565_10.7_P._lessonae ATCCAGGAAATATATGTAGGGGAAATGTGGAGAGCTTTATTTTTATCTTTAGCGCCTTACCGCTCGCCCATTTCCATCTTTGACAGCTCAATCTCTGTGC [18100]
U40452_P._shqipericus [18200]
scaffold39565_10.7_P._lessonae TGGGAGCATGCAGTGAGCGCGCTCTCAGCACAGAAACCTATGCTGTCCATAGAGGGATATGTGGGCCATGTGGGTGTUMIATIB20W TTTGGG
U40452_P._ShQIperiCus s s e [18300]
scaffold39565_10.7_P._lessonae CTCATATAACTATATACATGCCAGAGTACCTTCATCACTATGTTGCTATAAATTTACCCTGACCTCTATTCTTTTGGTTGAGGAGG (AGEIBAACA
U40452_P._shqipericus [18400]
scaffold39565_10.7_P._lessonae TGACCTTGCTAGCTCAGCAAGAACAGCACAGATCGGAATGGGACCGAGTGTTACCTGCACTTTGTCCCCTGTGGGATEGACGAATIGATOI TTTAA
U40452_P._shgipericus [18500]
scaffold39565_10.7_P._lessonae TGTGATACTTCTTCCTTAAAATCCCTGTCAGGTTATTTCTTATGTCTGTGTCCAATCGGAAAGAATTACCTTTAGTTTCTACAGTBAAASRACIGCA
U40452_P._shgipericus [18600]
scaffold39565_10.7_P._lessonae AGTAAGAGGAAATTTCTCCAAAGTGAAGGGAATTGCCCCTGAGACAGTTTTCACAGAAACATTTGTTCAGTGGCATCT CRRESECABEAIAGGC
U40452_P._shgipericu s [18700]
scaffold39565_10.7_P._lessonae GCAATGCAGTACACTGGGGCCCCGCCTGCAAAATCACCCACAAGAATAAACATGCTAATTATCATTAAGGCTATATTTRAIGETACRBAAGTGC
U40452_P._shgipericus [18800]
scaffold39565_10.7_P._lessonae AATGACAGCTTCCAAGTTCCGCGGCTGAGTTCGGTTAACACACACACACAGACGGGAGTCAGACT CEGUITI LG TETBIGGGCG [18800]
U40452_P._shqipericus [18900]
scaffold39565_10.7_P._lessonae GACAGGCATTCTGCAGTTGTGGGCTCCCCCTCCACGGCATATGTGGCCTGACAGCAACGCAGGGCCGACAGGCACTTGCCACCTGCTAAGTTCGGTGGCG [18900]
U40452_P._shqipericus INTRQMNO [19000]
scaffol d39565_10.7_P._lessonae GCATGCACATGGGAATCAGGACTAATGCTTGGCTGGGGCTGAGCCGCTGGGCAGGTGGGTCCCCCCGGGCAAGTGGGGOLAMMDEGGCAACTGCCCAGCAT
U40452_P._ShQIperiCus =~ ssssmsmemmsem oo e [19100]

scaffold39565_10.7_P._lessonae GCCCATTCTGTAAGATGGCCCTGCATTTGTTCCCATTTAAAAATTTACCTTTGACTCTTGTTTTGGTGACAGCTGTAGAATRUIGAIIONICTA
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U40452_P._shqipericus [19200]
scaffold39565_10.7_P._lessonae TCATGCATGACAAATAGAGACAATGATGCTGATTTACTAAAGGAGCTGATCATTTTTCCACATTTCTTTTATERGKANBNTABALSTCAC [19200]
U40452_P._shqipericus [19300]
scaffold39565_10.7_P._lessonae ATATAAAGCAAATTCCTATTTATCATGATTGGATAAATGAAGTGAGTAATTACSTGABAAATCTCAACTTCTTAAGGGACCATTCACACACC [19300]
U40452_P._shqipericus [19400]
scaffold39565_10.7_P._lessonae TTTTCAGTGCAGTGCATTGCGCTAACACGCATGTTACTGCAACACACGTTAACACACCTTACTTGCATTGCAGTGCAATTCATTTTTAATGGCAGCCCAA [19400]
U40452_P._shqipericus [19500]

scaffol d39565_10.7_P._lessonae CACATCAAGGCAACACAGTGTTGCAGAGATCCACCATGTTTTGTTATGTGCGACCGTTCATTGTGGGGCTCTGAGTTGCCAATIASTIWGTGAATGTCCGAA
U40452_P._ShQIperiCuS s e e [19600]
scaffold39565_10.7_P._lessonae TTTTGTGGATGTGTCCGTATGTTGGCAGCCCATATATGGGTGAAAAAAAGTGCTTTAACACAACGCACTAGGGCACCANGGATT HABTHGGGAG
U40452_P._shgipericus [19700]

scaffold39565 10.7_P._lessonae GACAATAAAAGCTTAACAGGGGTTTCTGACTGCATCAAAAGCAAACAAAAAAAGTTTTGGCTTTATATATACTTTAAGAFRIALTACARIIATA
U40452_P._shgipericus [19800]
scaffold39565_10.7_P._lessonae ATAATAACACAGTAATAAAAATGTTCTTTTATCAACTATTTCAACATTGATATTATTATAATGTTATTTCTGCTTACGAGTATSHIGITISUU]T
U40452_P._shgipericus AACACTAGTTCAAGTATCCCAAAGGTTTGGTAATGCAAAATA GTGGAAAAAGTIGIOTCATTGAAAT
scaffold39565_10.7_P._lessonae CGGTAACTGCTTCTTTCTCATTTA‘\ACACTAGTTCAAGTCTCCCAAAGGTTTGGTAAGGCAAAATTTGAAGATGTGGAAAAACEJTQB@OI:ATTGAAAT
U40452_P._shgipericus TGCACATTTGAATGAAGATTGTTGCAAAGGTGATGCCGTGGAATGTATCATFCAAAGG -—-mmmermmmeanes [20000]
scaffold39565_10.7_P._lessonae TGCACATTTGAATGAAGATTGTTGCAAAGGAGATGCCGTGGAATG TEIISAGTGAGAGGACCAAACATTATEATCTTCATCACA [20000]
U40452_P._shqipericus [20100]
scaffold39565_10.7_P._lessonae TTTGGGCCTTCTTTACACTTGTGGTTAAGTGGTGGTAAAAATAGGTGGTTGACTABIMITBAAAGGCAGCTGTGGGGGTGAAGCAGGGGGG [20100]
U40452_P._shqipericus [20200]
scaffold39565_10.7_P._lessonae TGGGGTTAATACATATGCTTCGGCAAAAATGATTTCCCCTGTTGTGTTGGGCTGTATGGCAAACTAATGCAAAATATTCAAGTGGATGGGGCTGCGCCAC [20200]
U40452_P._shgipericus INTROMN? [20300]

A)n
scaffol d39565_10.7_P._lessonae AACCATTAGGCTTACAGTTGTGGCACAGTATGTCCATTGAAAAAAGTCMMAMWGAAM%CATTCAGGAGGCTCTA [20300]
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Table 2.4. (continued.

U40452_P._shqipericus [20400]
scaffold39565_10.7_P._lessonae CTGCCACCCCCTTGCCACTCTGTAAAAAGCGACCCTCCTCAAAATGCTTTTCACAAATAGCCACAAGTGTACATGAGTEETABAAZIADDTACCT
U40452_P._shqipericus [20500]
scaffold39565_10.7_P._lessonae GTAAGTAATTTGACATCTGATAAGGATACATGCCTATATCTCTCAAGCCTGTTTTTTTTTTTTCAATTCATTGGGGACARBEGAGEAAZOFAT
U40452_P._shqipericus ATGGAAGCAACGGAACATATTTGTTTAGCTAAGGAGAAATTATCAAGCAAACTERRGIGACTGTTG
scaffold39565_10.7_P._lessonae TGTTATCATGCATATGTATTTTATATCTTT@TGGAAGCAACGGAACATATTTGTTTAGCTAQ%%AATTATCAAGCACACTW(D(HACTGTTG
U40452_P._shqipericus TGCTAAAGGTGTTTTAGAACGAACACCCTGTATTCTTGCCCTACCAAACGAGGAACCTGACTTGCCCATAGAACTGAAAGARATAIDTATGAAGATGAACAT
scaffold39565_10.7_P._lessonae TGCTAAAGGITIE TAGAACGAACACCCTGTATTCTTGCCCTACCAAACGAGGAACCTGACTTGCCCCTGGAACTGAAAGAATIRTTAO][GAAGATGAACAT
U40452_P._shgipericus GTTTGTGAGAACTATCAAAAAGACAAGAGAAAATACETFGCEEA [20800]
scaffold39565_10.7 _P._lessonae GTGTGTGAGAAATATCAAAAAGAAAAGAGAAAATA.ZKKG(EAIWCCTTTTAATGTTTATACAATTGCCATCAAGTTGGGTGTCCTCCGAAC [20800]
U40452_P._shgipericus [2 0900]
scaffold39565_10.7_P._lessonae TCTACCATAACCCAAACTCTGAACTTTTGCCTTTTTGTACTCCAATGAGCTTCGGGCTGGAAACTAACCTTACATCGTTACABET(AWUIGAGTG
U40452_P._shgipericus =~ e e [21000]
scaffold39565_10.7_P._lessonae TTAATATTACTTATATTATTCTCACAGTATTGCAAATGTGTGCTATATCAATCTTTTCATTTATTTGTTTTTGGACCACTTARAAT S RIAGIHT
U40452_P._shgipericus [21100]
scaffold39565_10.7_P._lessonae AGAAAAATGATTGATTTTTTTTTCTGAAGTTAAAAAGTCTTAATACTGTTTTATATACTATIKWTN’QFAI’»FEWTTTATTT@GKAAA [21100]
U40452_P._shgipericus [21200]
scaffold39565_10.7_P._lessonae GAAATGAAAAGAAAAAGAGCAAACAGAACAAACAATGCAGGCTCCAGATAAAAAATTGTONTAGITEPGAATACGTATGCGCTGCTATTT [21200]
U40452_P._shgipericus (AG ATAA)n [21300]
scaffold39565_10.7_P._lessonae GCAGAACGTGATACAAACAATCTTAGTATCTATACTAATAARGAASEGAAAGAAAAAGAAGAAAAATAAAGG/AGAABSATA [21300]
U40452_P._shqipericus [21400]

scaffol d39565_10.7_P._lessonae GCAACTGTTATAATAGTGACCTCTAACACTAAGATACAACACTAATAGACAAAAAAAACTGTGCGCTTGTTCATAAACAATCCCIWDATATGCTTAAAAC
U40452_P._ShQIperiCus =~ ssssmsmemmsem oo e [21500]

scaffold39565_10.7_P._lessonae AATTCATCTAATAAAATATTCAATTGTGCAATACACCATTCATGTGATGAAACATTCAGTAAGGATGGTGGAACCATACANNARMARABBIFGAA
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Table 2.4. (continued.

U40452_P._shqipericus [21600]
scaffold39565_10.7_P._lessonae ACAAAGTCCAAAAAATGTGCTCGTAAGTTCAATATCAACGTGTATGTGGTCAATCCACAAAAAGATTGTAATERG TGAARCAGIZCT [21600]
U40452_P._shqipericus [21700]
scaffold39565_10.7_P._lessonae TTAAAAATTGTGATGATAGGACAGAACCACCACCAGCAGGTGAAATCACTGCTENIETABCAATTGGTCAAAACACGCTTAATCACCAGAT [21700]
U40452_P._shqipericus [21800]
scaffold39565_10.7_P._lessonae AGCTCAAGGGAACTGATCTCTTCCACTGCAAT@ETITCCCTGGATCACCAGATAAATCCACCGATCAATCTCTGTGGGTTTTCACTTCCAATTTTT [21800]
U40452_P._shqipericus [21900]
scaffold39565_10.7_P._lessonae GTAAATCAAGTTTCCAGAAGGTTCTGCAGAAGGAAGAAGTGACGCAGCAGAGATAAGGAATCACACATGGCTCCCGCCGGGTTTCAAACTTTGGGGCTGC [21900]
U40452_P._shqipericus KibiDr1 [22000]

scaffol d39565_10.7_P._lessonae ATTTCAAGAGAGGTTTCTTGGG TCOACAACCERRICChnIncoARIAATCIAICCIICOACCATACTRICIGART (ZPOUGATCACAT
U40452_P._shQipericus =~ e e [22100]
scaffold39565_10.7_P._lessonae AR CEICIATICCACARG G ATTATTGGATTAATTGTTTTAAGCATATATAGGGATTGTTTATGAACAAGAGCACTGATTTTTTGTCTATTATT [22100]
U40452_P._shgipericus [22200]
scaffold39565_10.7_P._lessonae GCCATAGTTATATTGACAAACAATCACAGTCCACCACTGAAAATTAACATAGTTTACCCTCATAGCATGCCCACTGTACABAAGARPAGHGCCA
U40452_P._shgipericus [22300]
scaffold39565_10.7_P._lessonae CAGTATATAAACAAGAAGTTATTCATTACTGACCATATTGACAACAATATTAAATAAGTAGTCTGTCCACATCCATTGGGERAABTEIAGAGGT
U40452_P._shgipericus = semmmmmeememeeeee [22400]
scaffold39565_10.7_P._lessonae CCACAGGGGCCATAATTTCTTAAACTTGCCAGGGTGTCCTCTGTGTTGAAAAATATACTTTTCCAACCGTAGGGTATCCRTTATIZEMBTAGTC
U40452_P._shqipericus [22500]
scaffold39565_10.7_P._lessonae AGGCCATAGGAGGGTCAGCCGCCTTTCAATGCCTGAATATAAGCTTATGGGCCTGGAAGAGACAATTGCCTGTTTAGBATGIIICRZEIATTGGG
U40452_P._shqipericus [22600]
scaffold39565_10.7_P._lessonae TTCAGAATATCTAATAAACATGGTTTATTGTCTGCCTGGATGTTGACCTGGAATACCCTATTAATGGTATTAAGGAGAGRTGIABCT [22600]
U40452_P._shqipericus [22700]

scaffold39565_10.7_P._lessonae TAGCACAGTGTCACTGTCTATATTTTTAATATATACTTATACACCATTTTTGTTGBACBRATTTTAACAAAGGATACCCAGAGCATTATGAGTT [22700]
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U40452_P._shqipericus [22800]
scaffold39565_10.7_P._lessonae CAGTAAAGGGGGACACGGCAGAATTTGTTTACTTATGAATACTTGTTGAGAGATGAGCACTATGTAATGATTTGGCGTCTGTBGIC[P2STNGCAG
U40452_P._ShQIpericus = s s e [22900]
scaffold39565_10.7_P._lessonae AGGGAGGCAGAACCTTGATGCCCTGGGCTCACAGTAAGTGGGATGAATGATGATAGGTGTCATTCAGCCTGGAAAAGHBETEIZ2H0AGGGAGT
U40452_P._shqipericus Helitron-1 DR [23000]
scaffold39565_10.7_P._lessonae AAGACAACACTAGAGATCGGG TRIATACAGTATCTCACAANAGTGAGTACACCCCTCACATTTTICTARATATITTATTATATCT TZBAR0GTGACAG
U40452_P._shqipericus [23100]
scaffold39565_10.7_P._lessonae =~ CACTCAAGCAAATTACAATTTGCTATAAAGTAGTGAGTGTACAGCTTGTATAACAGTGTAAATTTGCTGTCCCCTARNBATABGCTZHNAO]
U40452_P._shqipericus [23200]
scaffold39565_10.7_P._lessonae CATTAATGTCTAAACCGCTGGCAACAAAAGTGAGTGTACCCCTAAGGTAAAATTGGGBEEARARE GG GGCCACCATTATTI I (X3AC]
U40452_P._shgipericus [23300]
scaffold39565_10.7_P._lessonae  ACTGCCTTAACCTICTTCGGGCATAGAGTTCACCAGREITEURACTCEAGTCCTCTTCCACTCCTCCATEACCACATCACE RABID] GGTGGA
U40452_P._shgipericus [23400]
scaffold39565_10.7_P._lessonae  [GTTAGAGACCTTGCGCTCCTTCAACTTICCGTTTGAGGATCCCCTACAGATCCTCAATAGGETTTAGGTCTGEAGACATATHMBGICCAATCCATCACCTT
U40452_P._shgipericus INTROMNS [23500]

scaffol d39565_10.7_P._lessonae  [TATCCTCAGCTTCTTTAGCAAAGCAGTCGTCATCTTCGCAGCTETCTTTCCECTCETTATCATATTIGCAATACTEGCCCTEAABEIDNEAGTCCCTGAAGGGA
U40452_P._shQipericus =~ e e [23600]
scaffold39565_10.7_P._lessonae  GEGAATCATGCTCTGCTTCAGTATGTCACAGTACTIGTTGGCATICATCGTTCCCTCAAGGAACTGTAGCTCCCCAGTGA(ZIBANGCACTCATGCAGCCC
U40452_P._shgipericus TCIDRT [23700]
scaffold39565_10.7_P._lessonae  CAGACCATGACACTACCATCACCATGCTTGACTGTAGGCAAGACAAATTTIGTCTTTGTACTCCACACCTGGTTGCCEECAATR0GCTTGACACCATCTG
U40452_P._shgipericus [23800]
scaffold39565_10.7_P._lessonae  AACCAAATAAGTTTATGTTGGTCTCATCAGACTACAGTACATGGTTCCAGTAATCCATGTCCTTAGTCTGCCTATIIGEAGTRA20 TTTTG
U40452_P._shqipericus [23900]

scaffold39565_10.7_P._lessonae  CTTATGCATCATCTTAAGAAGAGETTTCCTCTTCECACCACAGCCATECAGACCAATTTCATECAGTETECEEEETATEGI3IMAGCACTGACAGGCTGA
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Table 2.4. (continued.

U40452_P._shqipericus [24000]
scaffold39565_10.7_P._lessonae  C2CAGCAATGCTCGCAGCACTCATACGTCTATTTCCCAAAGACAAACTCTGCATATGATGCTCAGCACCTGCACTTGAAT TeAUUWGTCGACCATGGCGA
U40452_P._shqipericus [24100]
scaffold39565_10.7_P._lessonae  AGCCTGTTCTGAGTCEAAACTGTCCTGTTAAACCACTCTATCGCTTTGECCACCTCGCTECAACTCTGTTITAGGGTCTTGBOARTCTTCTTATTGCCTA
U40452_P._shqipericus [24200]
scaffold39565_10.7_P._lessonae =~ GGCCATCTTTATGTAAAGCAACAATTCTITITTICAGATTICTICAGAGAGTTTATIGCCCATGNAGTECCABTGAGTATGAGCAAA [24200]
U40452_P._shqipericus [24300]
scaffold39565_10.7_P._lessonae TGAGAGCGATAACACCAAATTTTACACATCTGCTCCCCATGCACGCCACTAATBIBTCASGGAGGGAAAATGGCTAATTGGGCCCAGTTA [24300]
U40452_P._shqipericus [24400]
scaffold39565_10.7_P._lessonae TTTTGAGGAGTT ATTTTGAGGAGACAGCAAATATACACTGTTAAACAAGCTGTACACTCACTACTTTACATEGTAGTABAGTGT £231400]
U40452_P._shgipericus Heltromr=1-DR [24500]

scaffold39565_10.7_ P. lessonae TCACATCARARGATATAATAAARTATTTTCAAAAATCTCAGCEETCTACACACTITICT CARGTEIATOARICCACAGCTTTGGAA [24500]
U40452_P._shgipericus [24 600]
scaffold39565_10.7_P._lessonae TAAAAAACACACAGTTCAGAACTGGTCCCATCCAAGAATAGCGAGATGCAGTGGCGGCTGGTGCATTGGAGGCGCCREADATAPAGIOFTTCAAT
U40452_P._shgipericus [24700]
scaffold39565_10.7_P._lessonae TTTTTTTCTGAAGCACCTGATTAGAGCCAGAGGCTCTAATAGGCTTCAGAAAAGGGTGGGTCTGGGGCGCAGAGCACAGI&IJZAABL CCACCC
U40452_P._shgipericus [24800]
scaffold39565_10.7_P._lessonae GTGACAATAGCGAATGAAAATTCGCTATTGTTACACGGATCCTCCTCTTGGCAGATCAGGHAEIIIHBITTTCGTGATTGTCCGAAAGGCG [24800]
U40452_P._shgipericus GAYich [24900]
scaffold39565_10.7_P._lessonae AACCCATGCCATTGGCCAGGAGGAGGAGGAGGCAGGCAGGRABACBCAGGGAGACGCGGGGGACTEXNRGABEAGCAAATCAGGT [24900]
U40452_P._shgipericus [25000]
scaffold39565_10.7_P._lessonae AAGTGCACTGGTCACTCTGCAGRAGGGGGCACAATGGTGATTCCTGATGACTCTTGGGATGTATGACATCATTTTGGCCTATGCCAGAAACTAGAAAA [25000]
U40452_P._shqipericus [25100]

scaffold39565_10.7_P._lessonae CAGCTAAGTTTGAAAGAAGTAAATATAATCTACTTTCCTGTCTATCTACTAATGCTAGCAGCGTAAGGACTAAAATAGTTAATGTCGATTGAGCGTGTTT [25100]
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U40452_P._shqipericus [25200]
scaffold39565_10.7_P._lessonae AGTTCCACTTTAAGTGACTGCATGTTTTTTTTTAAATGATCAAAGTGTTAAAAGTGCATATTTAACGTTCTGGTTATGTCATTGORYRE2MBT CA
U40452_P._shqgipericus ~  mememmemeees CTTTACGCATGATTATTCCAGAAGTCACCAGGAATCATCTCCTCAATCGTGTTTACGAGTTTCTAGAGGATPESBAATGCTGCTGGA
scaffold39565_10.7_P._lessonae TTTGTTTCTCC .CTTTACGCATGATTATTCCAGAAGTCACCAGGAATCAT(E' %Q%BATCTTGTTTACGAGTTTCTAGAGGAT‘[ZKEQQ]ATGCTGCTGGA
U40452_P._shqipericus AAAGTGCTGTGCTAGTGCAAACTCTGCTGAGTGTCTCAAGGATGEE--------------m=-----— HINTROMND [25400]
scaffold39565_10.7_P._lessonae AAAGTGCTGTGCTAGTGCAAACTCTGCTGAGTGTCT('\CEGNKGCIBAATGTTACTGTTACAGTCCAAATAGTAAATGTGTGTGTGTGGT [25400]
U40452_P._shqipericus CCTAAATTGTTAGAAGCTGCACTAWGAA@%&W@M@CTGTQ%OO]
scaffold39565_10.7_P._lessonae TTTTTTTTTCATTTAAAGTATTTATTTTATTTTCATT"JCTAAATTGTTAGAAGCTGCACTAAAAGAAAATGAAGAGATATCTAAAQZMA:CTGTGG
U40452_P._shqipericus TGCCTTGGAGAAGCTTGGGTTTAATGATTTT FATATFCA [25600]
scaffold39565_10.7_P._lessonae TGCCTTGGAGAAGCTTGGGTTTATTGATTTTWUU/AAGCGTGTAGCATTTACAATTTTGAACATTTTATCAAAAGTCATATAACATAAG [25600]
U40452_P._shgipericus [25700]
scaffold39565_10.7_P._lessonae CAAGGTTTCTCTGAAGGAATTACTAAATTTGGTAGAAAACCAAACTAAGGATTGTATAGTGTAATGTAAT TGCREKETAGLATICAZE700]
U40452_P._shqipericus hAT2--ETF [25800]
scaffold39565_10.7_P._lessonae CGGGAACCAGAGCCGGTTTCCACATCAEACAGGACTCGCAGCCAGTTCACACTGGEZIB'@(ECEGA@AQWTAATGACACCC [25800]
U40452_P._shgipericus [25900]
scaffold39565_10.7_P._lessonae CCAGATCAGTT TGCATATTGCAGTGCAAACTGTCASERBEAATCCCGTCGCATTAGGTGCAATCTGATTCCAGTGCAGACCARSATAAGGGTCC
U40452_P._shgipericus AAT2 ET [26000]
scaffold39565_10.7_P._lessonae TGCACCGTTTTGGCTEGAZGTCGATGCAAATTCAGCCATATAACCTGTATGGCTGAATTTCCASTUEBONIABISATCTGCACAGCAATGCG [26000]
U40452_P._shqipericus [26100]
scaffold39565_10.7_P._lessonae GTGCGAATCACATACGACGTCTGGCATCGCGCTTGTGCCAACTAGCACTTAAAGCTGAACTTTGGGAAAACAGCACAATRATT 261G TAGAT
U40452_P._shqipericus =~ s s e [26200]
scaffold39565_10.7_P._lessonae CCATGCATTTAAAGCACTCAGAGTTTCTATTCTGCCACTGGACCCACAGATTTTCATATTTTTTTAACAAGCTAAACTGANIBTMAREAARIAGC
U40452_P._shqipericus [26300]

scaffold39565_10.7_P._lessonae ATGCTTAGTGTGCATTATCCTATTTACTGTAAAATCATTACATGAATTTACAAACTTTTAGAAATGTTCTTTAACCACT TGTATACT fZ26A0ZCA
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U40452_P._shqipericus [26400]
scaffold39565_10.7_P._lessonae CCCTTCCTGCCCAGGCCAATTTTCAATTGACAATTCCGCGGTCATGCTACACGACACCTATATGAAATTTTTATCATTTTTATTTTCACACAAATAGAGC [26400]
U40452_P._shgipericus A-rich [26500]

scaffol d39565_10.7_P._lessonae TTTCTTTTGGTGGTATTTAATCACCGCTGGGTTTTTTATTT PRMGHIACAAACAAAACATAAAAATTTAGAAAAAACAAAETIAAARES0]
U40452_P._shqipericus hAT.2 TS = —— [26600]
scaffold39565_10.7_P._lessonae CCAAATAGGTAATTTTTCTCCTTCATREGTGCCGCTCATAAGGCCTCCACTCATCCCCACTCGATAGGCTCCACTCATCCATACTG AM88AGIGCGGCACTGA
U40452_P._shqipericus [26700]
scafold39565_10.7_P._lessonae  TAGGTACTGATAGGTGG@ACHECACTGATOAGGCATGACTEBTOOEAECTECACTGATASGCACAABTBBETGATETS 25700
U40452_P._shqipericus hAT2-TS [26800]
scaffold39565_10.7_P._lessonae  ACACTTAAAGGCACTCATAGETCECACTCATAGECEEEACTCATCEECACTCATACCTTCCACTCATCEECACTERCAGTE286IACTGATAGG
U40452_P._shgipericus [26900]

scaffol d39565_10.7_P._lessonae GGTGGGCACTCATTAGCAGCACTGGTGGCCACTGTGTGGGACTGATTTCCCTCTTACATAAGCCGGTAAGCGGCTTTATTCTAGINDCTTCATGCTGTCA
U40452_P._shQipericus =~ e e [27000]
scaffold39565_10.7_P._lessonae GCGTGAGGGGAAAAAGAAGCAGATGCCTGGCTTCTGTTTACATCATGTGATCAGCTGTCATTGGCTGACAGCTGATCABGTAGT2ARBCGCCCG
U40452_P._shgipericus [27100]
scaffold39565_10.7_P._lessonae GGGAGGACATCCATGTACACCCTTTCTGCATTTTATGCCATCTTTCGGCTATAGTGCGGGCACCAAGTGGTTAAAGGCZIBUATTZAIOTAATT
U40452_P._shgipericus [27200]
scaffold39565_10.7_P._lessonae CCCTGTGAAAGAGGCCTTACATTTTCAATGTGTGGCTTTCCAGTAGCCATTTGGGTTCCTGCCATGGCACAAAAACATATGTGUITRGEBT TCTAG
U40452_P._shqgipericus ~  mememmememmemeeeees [27300]
scaffold39565_10.7_P._lessonae TGGTGATTTGTATGTAATAGTATATAAATGTAATTAGCAATTTTTGTTTTCTATGTGAATGAATAATTTCATAGCTACCTAGTATAS AANCEGTT
U40452_P._shgipericus INTROQMNIO. [27400]
scaffold39565_10.7_P._lessonae AATGCACTTTTCTAAAACTCCAATTAATATAAAAAAGTGCGTAAACTTTTTAACCCTCCTCTTATGTTAGAATTCTGTTACNBGICAZGWDGETT
U40452_P._shqipericus [27500]

scaffold39565_10.7_P._lessonae GGTTTTGACCCGTGTTTTAAATCAGCCATAAAATACCCTCTGAATAATTATTTATCATAAAATTTGTTTCTTACCTCTTGGTTACCTTGTTAGGCTTCTT [27500]
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U40452_P._shqipericus [27600]
scaffold39565_10.7_P._lessonae TATCCTTGAAAAGATTGGTTTTAATATTTTTGGTGTGACCCCTTAGACCTTTCTTTTGATAGCATACCTCTCATTTTCAAAFANPRERABIGGT
U40452_P._shqipericus [27700]
scaffold39565_10.7_P._lessonae AACCAGCAACTCTGAAATGTATTGGTCCTATGTTTCTTTACTTTATTTAGAGAAGCAGACAAGCAGGCAAAGAGATARGBGCTTACZIARLCT
U40452_P._shqipericus [27800]
scaffold39565_10.7_P._lessonae CAGGGTTGAGAGGTGATTGGCTGTCAGTGTTACTAAGCAGAGAGAGTGTTTATGATTACRGATITAGBATCCTAAAATCCTATATTATAA [27800]
U40452_P._shqipericus [27900]
scaffold39565_10.7_P._lessonae CTGGGTCAAAATTGACCCTAACACCATGAACGTCTTAATIOACTAGTATTTTATAATTTAGTGAAAAGGATTATTTTTCTATTACATTGTTTAAAT [27900]
U40452_P._shqipericus [28000]
scaffold39565_10.7_P._lessonae AGAGGTTCCTGACAAAGTAAAACAATCTTGATGCAATAAACAAATTTATGTGATACTTATAGACATTCAAAACCTGAAAACGGGTCGGTTCTGACCCTAA [28000]
U40452_P._shgipericus [28100]

scaffol d39565_10.7_P._lessonae CACAAGAGGAGGGTTAAAGACCCCTCATATAATACAGGCAGGACTGGGTACAGACTGGAACAATTCATTTTTGCAATATTAACBATETTATTACACTTTT
U40452_P._shQipericus =~ e e [28200]
scaffold39565_10.7_P._lessonae CTTACATGAGTATTTTTCTTTAATTTCCCCTCACTGGGCCACCACTTCCACTATTTTAGTACATATTAGCAGCTATTAGTGRATGAARZBZIAAG
U40452_P._shgipericus [28300]
scaffold39565_10.7_P._lessonae AGAATGCCTTAAATAAATAATTACAAGAGAGGTGATAGGGCTCAAACCCTCATTTTGGTTCAAGGGCTGTGTGAATTGTISEI G T283CGQTGAGA
U40452_P._shgipericus [28400]
scaffold39565_10.7_P._lessonae CATTGTTAGCAAAGAATCTGCTAGAATCTGTGAGTGATCCTCACCAACAAATCCAGAAAGAGTTTTTAAACCCTTCCAGRERTARATZBAOTAAAC
U40452_P._shqgipericus ~  mememmememmemeeeees [28500]
scaffold39565_10.7_P._lessonae CCCTCCCTTTACTTGCTGTCCTGTGTGATGCCAGTCAAATAAACAGAAAGGGAGAAATATGAAACAGATTGAAAGTTCASBSAAIZBSUICATGGC
U40452_P._shqipericus [28600]
scaffold39565_10.7_P._lessonae AATTTGACAGATGTTCTAACCCACCCATCTTCCCGATATCCATAACTGAAGGTTCTAACCCTTCTATCCTCTAGTCAAABGABASGT(RZEENEAAAA
U40452_P._shqipericus [28700]

scaffold39565_10.7_P._lessonae TTAGCAGGAGTTGGCATTTTAAGTTGGTTGAAAATATACAACACTTAAATAATGATCTTTGGTCCAGTTGGCCRAABABACTIIITT [28700]
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Table 2.4. (continued.

U40452_P._shgipericus ~ mmmemeemeees GCTGCTTGTTAGATACTTTGGAAAGATGCCTCAGGTA&W?AACACTTGTTGAATTAACTGGTAGAATEBBOIO}AAAATTGGAGTC
scaffold39565_10.7_P._lessonae CCTTTTTTCC [MBSCTGCTTGTTAGATACTTTGGAAAGATGCCTCAGGTACCAGCCCAAACGCTTGTTGAATTAACTGGTAGAARBEITAAAATTGGAGTC
U40452_P._shqipericus TACTGCTGTGGCTTGCCTGACAACAAGAAGCAACCCTGTGETFGAACAAAAG ----------=m=-mmmmoooee- [28900]
scaffold39565_10.7_P._lessonae TACTGCTGTGGCTTGCCTGACAACAAGAAGCAAACCTGTG.ENAGMKPGTTGTTTTCTATCCTTTCAATAGATTTTTATTGATTTTC [28900]
U40452_P._shqgipericus =~ msmsmmmemmemeeeeeeeeeeo [29000]
scaffold39565_10.7_P._lessonae AAAATAACAAAGGGATAACAACACTCCAACATGGAGGATAACATAGGGATTGGTACAGTAATAACAAAAGGGAGAAAGRAAGAARADTAGCTCT
U40452_P._shqipericus [29100]
scaffold39565_10.7_P._lessonae TTTCTGTATAATATCTAGTATTGGGCAGATTTATTTCCTAAACTTGAAACACAATGAAATATTCTGGGTAGGATATATTGARTBAAGRRAQRTAT
U40452_P._shqipericus [29200]
scaffold39565_10.7_P._lessonae AGTGATGGTTCTAAAGTCTAAATGTTTTTTTACTGTAATGCATTCCCTGCATTAAGGTAAAAAATGTCCCACTAITIATTTBABCACCT [29200]
U40452_P._shgipericus [29300]
scaffold39565_10.7_P._lessonae GACTCCTCCACCGGTCCAGCACTGTCCTATCTGCTCCTTCTTCCTGGTCTCAURRFEHRETTIGCGGCAGCCATATGCCGCTGTCAGTCAAAT [29300]
U40452_P._shgipericus [29400]
scaffold39565_10.7_P._lessonae CCTGTAAGGGGGTAACAAGGGTGTGACTAAGCTERIG TTATATAAACAGCTTGCTGAGGGGGCACCTGTCGGAAGAAAGAGCGCAAAGCACTGG [29400]
U40452_P._shgipericus [29500]
scaffold39565_10.7_P._lessonae TGGGGGACCGCCMTGAAAAGGTTAGCCACTGCTTTATGCACTGTTGTTGCACAGAGAAGGCAAGTATAACCCCAAGTATAACCCCTTTCTTTATTTTAA [29500]
U40452_P._shgipericus [29600]
scaffold39565_10.7_P._lessonae TAAAAAGAAAAAACCTTTAATATTACTTTAAATTAACATGGCAGCTAATATACAGCATCTGTCTTTCTCCORCAAAATCCTTTCAZIENO]
U40452_P._shqipericus T CJ:l3_Xt --------------- [29700]
scaffold39565_10.7_P._lessonae CAATTTTTTTCTTGGTTTCCTTGCATAAACTGCAAGTTTCATATCCCCCCAACCCCCCCACAAAATTTTAATGAGATTTAGGEITTOCACTTTGCCAATC
U40452_P._shqipericus [29800]
scaffold39565_10.7_P._lessonae TATAACCTTTTATTTATTTTTTGAGCCATTCCTTGATGAACTTGCTAGTCATBRGSNITAITGTGTTTAAACATCTGTTTCCAATGTAA [29800]
U40452_P._shqipericus [29900]

scaffold39565_10.7_P._lessonae CCTAAAGTGGTTCTAAAGGCAGAATTTTTTTTTTCTTTTTACCTTAATGCATTTCATGCATTAAGGTAAACCCCTTAGCACTCATTIRIHZ@ITA
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Table 2.4. (continued.

U40452_P._shqipericus [30000]
scaffold39565_10.7_P._lessonae AGTCACGGCCAAACAACCCTATTTTTGATTTGTCAGTGCACCACACATTAGGGTAATTTACTAAAACTAGAGAGTGCAAAATCTGATGCAGCGGTGCATG [30000]
U40452_P._shqipericus [30100]

scaffol d39565_10.7_P._lessonae GTGGTCAATCAGCTTCTAACTTCAGCTTCTTCAATTAAGCGTTGATAAAAAAAACTAGAAGCTGATTGGCTACAATGCACAGCBGORETCTCCAGTTTTA
U40452_P._ShQIperiCuS s e e [30200]
scaffold39565_10.7_P._lessonae ATCAATCAACCCCATTATATAATATGACAGCTTAAATGCCCACCGAAGACCAAATAAAATAAAAGGTATAAGCTATCCCASACGATIAZONATGA
U40452_P._shgipericus (AT)n [30300]
scaffold39565_10.7_P._lessonae CTCACCAATAATTATATTGGCTATGCAGCTACTTAGCTTAAAAATATGGRRAIATAATAGATAGATACTCAACAATATCTCTATGIUSDATA
U40452_P._shqipericus [30400]
scaffold39565_10.7_P._lessonae TAGTAGCGCAAACTTGTCACAAAGCAAGTGCCAAAAGTACTGTGCCAAACTGCACAAAGTCUANONTAGINBBAGGAAAAGCT [30400]
U40452_P._shgipericus INTRONIL1 [30500]
scaffold39565_10.7_P._lessonae CAGAAATGACACAAACAGTCCATATTCCTTCACTCTATCTCCTGGGATRAEAMINGACGTGTTTCTCAAAAGGATCACCACCGCCACCGTGCTC [30500]
U40452_P._shgipericus [30600]
scaffold39565_10.7_P._lessonae CAAGGGGGGAGGAGAATTACCCACTBEATGCTGTGGCCCAACCCACTTTCGTGTTTGAGCATTCAGGCTTATAATGATGGTCACTGGTCCAGAATA [30600]
U40452_P._shgipericus [30700]
scaffold39565_10.7_P._lessonae TCCACAATGGGAATCACACCAGCACAGTCAAAAGAAGCTCAGCAGCATATGGAGAGGAGAGAACATAATCCCAATAGCGTGATACCGTTTAAAAAGGTTT [30700]
U40452_P._shgipericus [30800]

scaffold39565 10.7_P._lessonae TATTAAATAAAACATAAGGTAGTACACTCACATTTCTTGTATGTCATCAAACACAAATAACAGTCACAAATAGGAGAGGMBATCHITEIBGGAG
U40452_P._shqipericus s e [30900]
scaffold39565_10.7_P._lessonae TCCAGGCTCCACGCCGTGGACGCCGCGCCTTCCGGGTGGTCCAAACTCCTCTTACAAAACCTGGTTACACCGCCTGGTCAGBAJEIMOGACACGTT
U40452_P._shqipericus [31000]
scaffold39565_10.7_P._lessonae TTTCCACTTCTTCCCCGGGAGCGTGACCACGGCGGCTTGGCGGTAACCTTAAATACCCATGCCCAACACCCCACAGGRTAGGEICIGGATTGAC
U40452_P._shqipericus [31100]

scaffold39565_10.7_P._lessonae GGCCATTGGTGTTTACTCCGGTGTATTGACCAATAACAGACTAGATTTACAGGATCACTTCCTCTCAATCTACTAATCTCTATGSBAABBGICACC
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Table 2.4. (continued.

U40452_P._shqipericus [31200]
scaffold39565_10.7_P._lessonae CCCGGAAATAGGGTGGAGTCGAGGTGGATACCTGTAGAATACTGGCCAATAGCGGGCTGAGACAACACAATGACCCTCTATCTCGCCGCTATTCACTGTA [31200]
U40452_P._shqipericus [31300]

scaffol d39565_10.7_P._lessonae ATAGGCCGTCCTACAACCCGGAAGTATAACACATTGGAAGTTAATTACACCCTATGCCAAAGGCAAAATAACACCAAACCCTARABACCAATGGACCGA
U40452_P._ShQIperiCuS s e e [31400]
scaffold39565_10.7_P._lessonae TGATGCACATACAAAACACAAAGTGTATGTACATAATTAAAACGATATGAATCCTATCACTTTCCATTGGTAGTAACTATINGT [SIGERTCAA
U40452_P._shqipericus [31500]
scaffold39565_10.7_P._lessonae TGATTTAGCTGTACGCCCAATCAGCTAAACATCCTCCTTAGTTGACCTATGGCCCGGAACAATAATACAGAGTCCCGCCAGG2A BIAUGGACTC
U40452_P._shqipericus [31600]
scaffold39565_10.7_P._lessonae CCAGAAAGATCAAGGAGTTTTCATGTGTACATAGTACACTAAGCACAGCAGCGCCATCTACCAATGGACTAGTGGTACPRRGTAALKIGRAAAATT
U40452_P._shgipericus [31700]

scaffold39565 10.7_P._lessonae TCTGTATGGAAATTGGTTTAATCCATGTACCAGAAAATATTAATAATAATAAACAAALKOIORIAAAAAAGAACACGAATCTACTGGAAACT [31700]
U40452_P._shgipericus (,’_‘\,’_‘\AT,’_‘\T), 1 [31800]
scaffold39565_10.7_P._lessonae AATAAGCA AAATTAAAATATAATATAAATATAAATATABSTAAAATCATTAAAATGACACTAAACCCATGACCAATGTTAAAGCAACATAAGTCA [31800]
U40452_P._shgipericus [31900]
scaffold39565_10.7_P._lessonae CAAGTTTAGGGACATAATTGTGTGCGCGGACACTTTGGAGGATCATGGTCCTCCCAACGCACATCATCAGAAAATTAAAAAATGTAGATATAGAATTGGA [31900]
U40452_P._shgipericus [32000]
scaffold39565_10.7_P._les  sonae AACTAAAATCAATAATCACTAATAAAACAATTTAAATCCAACTCTATATTTAATCCAACAGGGCTCAAAGATTGGGTCTGGAATATCCATTTCGTTTCGC [32000]
U40452_P._shqipericus [32100]
scaffold39565_10.7_P._lessonae ACTTTGACAATTCCCTGACCCAATTCGCACCCCTCCACGGGGGTGTCACCCGCTCAACACCCCAGAACTGTAGACAACTGEETBCIOGTTGGTGG
U40452_P._sShQipericus =~ s e [32200]
scaffold39565_10.7_P._lessonae GCGGAAATGGGCTGGGACACTGTGCTCTTTTTTACCCTTGATAATATTGCTGATGTGCTCCCCAACTCTAATTGTCAAAEIATBTII2@ITCGT
U40452_P._shqipericus [32300]

scaffold39565_10.7_P._lessonae TAAATGATTTTGCAGGGACACATTAAAGCATACACCACATGTGTGGTGTCACATGTGATGAAATGCTTAATGTCAAAG TCAATSIT(3RBIUIGCTG
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Table 2.4.(continued).

U40452_P._shqipericus [32400]
scaffold39565_10.7_P._lessonae GAAAGGACTCATGTCTCCTCAGATTTTGGGGGGTGTAAGAACATGACTTACATCTTCCACATTTGTGAAACCCTCGTCTGCCCGGAAAGAAAGAAGTGTC [32400]
U40452_P._shqipericus [32500]

scaffol d39565_10.7_P._lessonae CGGGGGGTTAAGGATCTTCTTCACCACTCTGTCCCCAAAACTCGGGGCCCTACGATAAATGAAGGATGGGACATCAGGCAABRASIOEGCCCCAATACGGCG
U40452_P._ShQIperiCuS s e e [32600]
scaffold39565_10.7_P._lessonae TCCATCTGCAAGATGTTCCAATGGGTTTTGAAGATGGCTTCTACTTTTTTGTGGTCCTCACAATAGTCAGACAAGAAGCIAGATT GBPEOATCGT
U40452_P._shqipericus [32700]
scaffold39565_10.7_P._lessonae CATTTGTGGGTCTCGTCACATTCTGCAAGCATGCAGCTCGAGGGATATCCAAAATATTTTCAATCTCTTTCTCAAGAGATTUGITIE(32TRAATCC
U40452_P._shqipericus [32800]
scaffold39565_10.7_P._lessonae GATAAACCTCTCCTTAAGAACATTAGTTTGGGCAATATAGTCTTCTTCAAATGTACAGTTCCGTCATACTCGCA TBAAGTGGCAAELSC0]
U40452_P._shgipericus = memmmmmemmeeeeeee [32900]
scaffold39565_10.7_P._lessonae  AGACCTGGTCTTTTCCAATCTCTTTAATCACAAACTCTAGECTTCCTTTAATATICTTTTTAGACAGCAACGGCTTTCCETT (32bGUAGGTTAAATTGGT
U40452_P._shgipericus [33000]
scaffold39565_10.7_P._lessonae  GCAATCTCTTTTICCAAATTICTAGATCTTTCCAGTTTGCCACCAACTGTTACAAGAGTTACCTGCAGATCCTCCAGTTAAATCEIBTT CTTGGAGACTTAT
U40452_P._shgipericus Fed4-3-- %+ [33100]

scaffol 439565_10.7_P._lessonae  AGEATCARACAGTAGACTCTICEECTAACTIIGTCATCCCTEACCARGEAGTTGTTCEARATCTACECCACTCATAGATIIN 33100 CCTTACAATGGAA
U40452_P._shQipericus =~ e e [33200]
scaffold39565_10.7_P._lessonae  GACTAATTCACACAATTTGACCATTITTITTACATITTTITGTCACGCTCATAGGCATCAACAGCCTTCTTTITAAAGGCCTBSGAGAGCTCTAGTGAT
U40452_P._shgipericus [33300]
scaffold39565_10.7_P._lessonae  GTTGGCATAATAGCACCATACGTCAGTAGCAAAGTAAACACCAGACCCTAGATTCCTCAATTTCATCTAACAGTTTCCACC(33300ACTTCCCTAAAGAG
U40452_P._shgipericus [33400]
scaffold39565_10.7_P._lessonae  ATTCTAATCATTGACACCTAATCTGGATCACTCAGTTCTAATGTTATGCATTTCAAGTAGTGCAAAACEHAAATGTAGTTGA [33400]
U40452_P._shqipericus [33500]

scaffold39565_10.7_P._lessonae TTTAGTTTATGACAATGAATGAATTTAAATTTTAGATATCATTTATCCAAGTAATCTTTATATGTAGATTGAAAAGTAAATTCTATTTTTTTTATTATAA [33500]
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Table 2.4. (continued.

U40452_P._shqipericus

C [33600]

scaffold39565_10.7_P._lessonae CCATATGCTTGCTTTGAACACACCATTTTTTCATTTAGAAATCCTGTTTAAAATATCCTCACTAAACCTCTCAATGTTTTCTABEA T336RATAT

U40452_P._shqipericus
scaffold39565 10.7_P._lessonae
U40452_P._shqipericus
scaffold39565 10.7_P._lessonae
U40452_P._shqipericus
scaffold39565 10.7_P._lessonae
U40452_P._shqipericus
scaffold39565 10.7_P._lessonae
U40452_P._shgipericus

TGGATATTCTTTTGGGAGAGATGTGTGAAAGGGAAAAGAAAACATTCATAAATGACAATGTTCACCATTGTTGCGTCGACT(38TATIGCTAATAGAAGACC
TGGATATTCTTTTGGGAGAGATGTGTGAAAGGGAQ%A)?&@ATTCATAAATGACAATGTTCACCATTGTTGCGTCGACTG%BGWD]'CTAATAGAAGACC
ATGCTTCACTAAACTTGGACCTTATGCTAATTATGAAGCA TATGGGATGAAAGTAAGCTCCACTTTACTGCCGACAT(BBBIRAAGGTTCAGCAGAT
ATGCTTCACTAAACTTGAACCTTATGCTAAATATGAAGCACCAGTATGGGATGAAAGTAAGCT CUAETTE TARAGG TG CAGFSDO]
GACCAGCTAAAGACGAAAGTGGT- [33900]
GACCAGCTAAAGACGAAABIIGIT TTTGGAAAAACAGCCATGAGAGGCTTTAAAGATTGTCACATAACACAATGCATGCAATAGCATACATGCTA [33900]

[34000]

ATATGGGTTAACTTGCAATTTTATGGTGTGTATTTTACATGTCTTGTTTTTCTTTGTTTCCTGTTTAAACTGTTGTCCTTCCTTGCTGCATTGCTCTAAA [34000]

[34100]

scaffol d39565_10.7_P._lessonae ATGCACCCTGCCTATTTTTTTTTTTTTAATTGCGCGATGCAGGTTATTGGTTTGAACTACCACTGAAAACAATAGTATTTTACATSHMOQTGTTCTATGTT

U40452_P._shgipericus

-------- [34200]

scaffold39565_10.7_P._lessonae CAGATATGAGAAATGTATTCGATTTATCAGGGTTTATTATTTATTAATGAAAGTGCTGCCTAAAAATGTCACCAGGTCCANATTT ARIPGQIGTT

U40452_P._shgipericus

[34300]

scaffold39565_10.7_P._lessonae ATTCAAAAAGCAGCATGGGTATTAATGCAACACATAGTGTAAATGGGGCCTTCAGAAGTGTTGTATAAGATTTAAACCORTETCABEUDIGCTG

U40452_P._shgipericus

[34400]

scaffold39565_10.7_P._lessonae TTTTTAAGAGATTCAACCTCTGTTAGGAATTCATCTGTGGCTTCCTATGGTGGCACATGGAGAAGAGGAGAAACCCAGBGTEBGCABHNBEGGGAC

U40452_P._shqipericus

(Tn [34500]

scaffold39565_10.7_P._lessonae AGAGGAGGATTGGGGCTGCTCTGTGCAAAACCATTGCACAGAGCAGGTACETARGATGIIG TTATTTTTTTARRCATTACACTCTC [34500]

U40452_P._shqipericus

INTRONL2 [34600]

scaffold39565_10.7_P._lessonae TTTAAAGCAAAGCCTGCAGTGGCAGACCAGGTAAGTCAAGCTTCCAATGCAAATBTIGAGEAGAGAAAATATATGATTGGAGCACCACGT [34600]

U40452_P._shqipericus

[34700]

scaffold39565_10.7_P._lessonae GGATGTATCAAAGTCCACAGATAACAAATTTATTTERAAGGTTAGACAAAAAGTATGTAAACAATGGATGCATTTTAGGGGCTAAGCCCTACCCTC [34700]
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Table 2.4. (continued.

U40452_P._shqipericus [34800]
scaffold39565_10.7_P._lessonae TTCATCAAGTGTTATGGTTGTACATGGACCAAAAAAAATGAATTCTTTGTCCTTTAAGTAGACAGAGGATCTGGGTGATAATARARBABIGGGTT
U40452_P._shqipericus [34900]
scaffold39565_10.7_P._lessonae TATGCAAATTTCCCCGCATCCAATTCGCATAACAGGAGAGTGTGACCTGCTCTCAATGGAGCAGGTACACACAGCTCCABSTGTIGRBEIATGGT
U40452_P._shqipericus [35000]
scaffold39565_10.7_P._lessonae GAAAGGGCCTGTGCATCTTTGGTTCCGATTCAAGTGCAAATTCAGGCCAGAATACAGACCTGAMTTCGGCGAACAGGGATACACCGGACC [35000]
U40452_P._shqipericus [35100]
scaffold39565_10.7_P._lessonae CCATGCTGTGAACAGCATATATAAACCCAGCCTCAAGGTGEGATCTGTGTTGGCTTTGCTGGCAGCTAGATTTTGCAGTGACCGTGGGAGAAGC [35100]
U40452_P._shqipericus [35200]
scaffold39565_10.7_P._lessonae TCTAACCCTCCTCTGCCCTBGGGCTGGTTCACACCAGATGCAGTCCAGTGAATTTTTATTCTGCCTCAAAAACACAAGCACAGTGTTTAACATGGATTA [35200]
U40452_P._shgipericus [35300]
scaffold39565_10.7_P._lessonae CAATAGCCCTACTTTACA(C:AGTGCAG('IC GACG(;FGG'I)BCAGT@IAAXA@MGTAGAACATGTTAAATTTTTTCTGTACAGAATGCCTCTGGAACACAGCA [35300]
U40452_P._shgipericus [35400]
scaffold39565_10.7_P._lessonae AACACATCACAAATGCCCTGGAATGCATGAAAAAACTTGCATGCAGAAATGCATAGGGACACAGAAATTGTGGTGTCANIIAERCISEAWAAACAA
U40452_P._shgipericus [35500]
scaffold39565_10.7_P._lessonae AGTTTGGATTTAGGAGATGCTCATTGATCCCATAAAACCACACTCTACATCATACCTTTCAACTAGAAGTATTTATTAAGTACCTAACAAGAACCCTAAC [35500]
U40452_P._shgipericus [35600]

scaffol d39565_10.7_P._lessonae TGGTAACCTTGCAACCTTAAATTGAAACATACATTATGGGTGCATGAAGTCATAAATTTAATTTCTTAACATTGTTTAAAATTITB$B@G]TTTCTTTAC
U40452_P._shqipericus sATTGTTGGTTGAATTTTTGAAAATGAAGCCTACCTGTGGGAAAGAAAAACTTACGGAGGTTATRESAAG T3 TAGAGASTTGR%T00]
scaffold39565_10.7_P._lessonae RSTTGTTGGTTGAATTTTTGAAAATGAAGCCTAC%%%Q&QC?’AAAGAAAAACTTACGGAGGTTATCGAATCCTTTAGAAAAAQE&?DTDGTAGAGTGTTGCGC
U40452_P._shqipericus AGCAGAGAACCAGCAGGCATGCTTTGATGAGAAG [35800]
scaffold39565_10.7_P._lessonae AGCAGAGGACCACCAGGCATGCTTTGARIBAGRAST GTGACTGCTGTGCAATGTGTATAATGCCAACTACAATGGAACACGTGCTTCAGTGAA [35800]
U40452_P._shqipericus [35900]

scaffold39565_10.7_P._lessonae GGTGTATATTTGCGTTTTGTCTATATCTGTTGTTCATGCAAAAAAGGTTCTGTTTTGCAAAGGAAGAACTGTTAGCTAAATHIARA[ISSTEHGAT
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Table 2.4. (continued.

U40452_P._shqipericus [36000]
scaffold39565_10.7_P._lessonae ATTCCCATATCTACAGTGTTGTCACGAGCAGCTAATCATTTTAAGTGTTATTCAATCAGCATTATCACTCTTACAGTAGATAGTGCTTACAATAATTGGT [36000]
U40452_P._shqipericus [36100]
scaffold39565_10.7_P._lessonae ATAAATCCAATGTTATTAGCGATCCGAAGTAAAAGTTAGGGTTTCTTAATGTATAACTAGGGACAAAACTTTTTTTTTGTAGREEAT [SBAMEGG
U40452_P._ShQIperiCus s e s [36200]
scaffold39565_10.7_P._lessonae ATTAGAACACCTGTCAGTTTTTATTGCTTTATCATTGAAAGTGAAAGTAATATAAAATCCCAAATTTTGGGTTGTCCCCAGBSAABTABIONEAG
U40452_P._shqipericus [36300]
scaffold39565_10.7_P._lessonae ACTTCCAATGGGGACACTAGTTCTGGTGACCTGGGGGTCCCCAAGGAATTCCCTTAATTTGCAGGGATTTGCTCCCAGAGATSTIGBOBIGCTAT
U40452_P._shqipericus [36400]
scaffold39565_10.7_P._lessonae GGAAGTGAAATCTCCCCAATGGGACACAGATGGCGAAAAAAAAAATCTGATAGGGGTTATAACCCTCCCTTACCAACCRRBBATAGA00RAACTG
U40452_P._shgipericus [36500]

scaffold39565 10.7_P._lessonae AATGTTTTGCCTATAGTTCTACTTTAAGTCATGGGAGAGCTGCTTACCATGCATGCACAATGACCACCTTTTAGCAGCTEGRPATGESN]TGCT
U40452_P._shgipericu s [36600]
scaffold39565_10.7_P._lessonae TTCAGCTTGGGGAACAATTGAGGTATTGGTGCAGGTGGATGCTTCTTATCTAGGAGGGTTCATTAGTGGGGCAATGAGES GEAS (B6MAGAAAGGG
U40452_P._shgipericus [36700]
scaffold39565_10.7_P._lessonae ATGGTGTCATAAAAATGGTTAGATTAATAGAGGTATAGACACATGTAATATATTAAAACCAAAGTTTATTACACABRARACAAACAGAA [36700]
U40452_P._shgipericus [36800]
scaffold39565_10.7_P._lessonae TACCCATACAATAGAATGAAGCTTCACTCTGAGGTCAACTTCTGCTCCAGCTAAACAGGTTAGGTTGTCCAGTGTTACCTTGAGCTATATGTTGCTGTCT [36800]
U40452_P._shgjipericus INTRONIL3 [36900]

scaffol d39565 10.7_P._lessonae CACTATGAACACTTTCCTTTTTCATTTTTGCACACCTGTTTATTGTTGGCTGGGCATCTGGCCACTGATGCACCTGTTTGAGT(3BACWTTGACCTGGATC
U40452_P._shQiperiCus =~ s e [37000]
scaffold39565_10.7_P._lessonae TTTGGTCCAATGGGTCTATAAGAGTGGCATATCCCCCATGGTTGCAGTGTGAGGTTGTTTTTTTTCTTCATGCATGTTARGBSACBTA®MBETGCC
U40452_P._shqipericus [37100]

scaffold39565_10.7_P._lessonae AATATTGCTAAATACAGCCTTCTATAATAGGAGGGTTCATTATCATTTGGGACAAGCTTTCTAATGCATCTATTTGATGGAGAGSCEBIVICIICTT
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Table 2.4. (continued.

U40452_P._shqipericus [37200]
scaffold39565_10.7_P._lessonae AGGGGATTATTGGCCAACTAGGTACAAAATGGCAAGATATGTCTGCTAGATCTTCGTGACTATTTGTTTCATARGRIABIARRNAGTC [37200]
U40452_P._shqipericus [37300]
scaffold39565_10.7_P._lessonae TAAGGTCACCATTTAAAAAAACATATTAATGTACATCTTTTTTTTAGGAACABAARGABAGTATTTTCTTCGACAGGAGCCTGTAGAGCATTG [37300]
U40452_P._shqipericus [37400]
scaffold39565_10.7_P._lessonae CACCCGAGAACAATGGGTGCAATGTCCAGCTRGHEACTGCCTAAAGCTCTCTGCCATACCACTACATGGGCAGACAGTTTCTTAGCTGTAGGCAG [37400]
U40452_P._shqipericus [37500]
scaffold39565_10.7_P._lessonae TGTGAATGAAC TATGAGCACGTTCATCAGCATGCTCAGAGTTTCCTGATACTACAAGTCCGTTTGTTGTAGTGGAATATGGGACATGTATTTTGTTCATA [37500]
U40452_P._shqipericus [37600]

scaffold39565_10.7 _P._lessonae TATTCCTGCTATTTTCAAAATATGACAGTGGGTGCAGGGAGAAGAACCCCCTCCTACTGTCACTGGGTGGTGAAGTGGGTAAGGGGAGAATGCGTAATAG [37600]
U40452_P._shgipericus [3 7700]

scaffold39565 10.7_P._lessonae TAACATGTTACACCCTAATAACGGGTGTAATATGTTACTAATGGTGAACTTATCCATTAACCCACACTAATTAAAATGCTATARABfETGEINATA
U40452_P._shgipericus =~ e e [37800]
scaffold39565_10.7_P._lessonae TGTTTTCTTGATGGCCTATCTAATAAAAATGTACTATATAACAATAAATAGAATACATATTCACTGTGTGATAGTGAATTTRGCGAAATAZDDTAC
U40452_P._shgipericus [37900]

scaffold39565 10.7_P._lessonae ATTCTAGCTGCTTGATAATGCATTTGATGAATGCACACTGGGCCTAATTTACTAAAGATGTGAAATGAAGTTAAGTAATERGBEAT BZaaUTTT
U40452_P._shgipericus [38000]
scaffold39565_10.7_P._lessonae CAGTCCACCCAAAACTAATCTCCAGTTTTTAGTAAATGCTAAAAAGGTACGCCAACTATCCTTTTCTTGGGAACACTGTAGTBEGAGBOATATGC
U40452_P._shqipericus [38100]
scaffold39565_10.7_P._lessonae GTTCCTGGATCTGCACACCTCTTAAATATGAGGAGGTCTTGCTTTGCTTGTTGGGTTTTTAATGTACTTTATACTGTGT GAARASICRIIBAAGA
U40452_P._shqipericus [38200]
scaffold39565_10.7_P._lessonae GAGTTAACATTTTTGGCAGGCAAATCTTACTGCCAAGGTATGTAAGATATGCAATAAACCAGGGGGTTCACATEDZOANATATTA [38200]
U40452_P._shqipericus [38300]
scaffold39565_10.7_P._lessonae TGCATTTTATTGAATGTTTGACATGAACACAGGAATATCCCATCATACTTTAGABAAGTAETGTGCATCTTTCAAATACTTGATGCTAAATAG [38300]
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Table 2.4. (continued.

U40452_P._shqipericus [38400]
scaffold39565_10.7_P._lessonae TGTATCTAACGAATATTGGGTTATATGCACAAAAAGAGTGCTTATTAGTTAGTAGAAACCTATAGAAACCTATCCTTGTGUTABSATGI40ATTA
U40452_P._shqipericus [38500]
scaffold39565_10.7_P._lessonae AATACCCACTGCTTGGTAGTGCAACTAGCAAGTTATGTTAGATGCCTTATAGGCTGTTG GGTGAAGAT%IE&T"F@T (A EBSCUIGAAAT
U40452_P._shgipericus AAAGGAGGC@;{@NfﬁAATAATTAA-ACMGGAAGAG-- [38600]
scaffold39565_10.7_P._lessonae TATCTTCTTTAATAATAAATGAATTCTGTTATTTGTGTATARBIAAGGAGGCCTTCATGAAATAATTAABIBACEAGGAACBIBAGTC [38600]
U40452_P._shdgipericus STOP CODON [38700]
scaffold39565_10.7_P._lessonae TTGCAGTGTGCATGAATGGTATATGTATTTGTATTTCTACCTTGTAGACATAAATAAGTGGTCTTCTAGGTTGGATATTTTTACATCTTAGACCAATATA [38700]
U40452_P._shqipericus [38800]

scaffol d39565_10.7_P._lessonae ACTTTACATATACCATACCTGTGAAAGCTGAAAATCATTGAAGTAGACACCGCGATTATAGTGATTTCTGCTAGTTTTGGGGTEBBBIGCTGAATGGCTG
U40452_P._shQipericus =~ e e [38900]
scaffold39565_10.7_P._lessonae CCCTGCTGCATTGTGAACGCAGGATGTCGCCCTCTCAGCACAAGCACATTTTAGAGACCACTTTGCATTCTCCCAGTUGWTIGBABRRIBCATTCTC
U40452_P._shgipericus [39000]
scaffold39565_10.7_P._lessonae GATGAGCTAGGTAGGAGGGTCAGGGACGTCACAATTTCCACCTGCTTCATGCTTTGCATTCACTGAGAAAATGTAAAGIIZTATS C3BBABRTGGCG
U40452_P._shgipericus [39100]
scaffold39565_10.7_P._lessonae CCAAACGGGCAACCTTATGTGTTCAGAAAGCTGCAGGGCAGCTGCTCAGCATGGAGCCCAGAAGCTACAGTGTCTTGITICATBIBIOAGTGCCC
U40452_P._shgipericus = semmmmmeememeeeee [39200]
scaffold39565_10.7_P._lessonae ACCCCATCTAATTCTGGCTGCTTACTGCAGAGTGCTGAGTTCCACTTCAATCGAATACCTTTTTTAAACTTGGTCTGTTRARIIAS[BACRAIGTT
U40452_P._shqipericus [39300]
scaffold39565 10.7_P._lessonae GAACTTAACTCACTAAAACAAGATTTTCCTATTTTGTCCCTCTTCCCTTCTTCTTACAAGGATGCTAAAAAATGTATTATAATIGTTTIYBOQTT
U40452_P._shgipericus [39400]

scaffold39565_10.7_P._lessonae ACTTTTTGTGCTTGTCTGTACTTTCTGGTTTCCAGCCTAGGCCTGGCACAGCTGTCTACTGGAATCACTGTATCACAGTTATCCCAGGAGGCAGTGTGTT [39400]

U40452_P._shgipericus INTROM-4 [39500]
scaffol d39565_10.7_P._lessonae ACCAAGCTGCAACTTTGCTGTGCATGTGCGCACATGCGGTGAATTTCCGCGCATGTGCACAAATGCTAGAGGGTGCTAAAGBEEIDCATCTCCCAGTAGTT
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Table 2.4. (continued.

U40452_P._shqipericus [39600]
scaffold39565_10.7_P._lessonae GGCGGCATTTGTGCACATGTGAGGAACTCCGCTGCATGTGCACAGATGGACTGCCAGTCTTTGCCAGCTCTCAAATATAGSBASOBEAAAAGTT
U40452_P._shqipericus [39700]
scaffold39565_10.7_P._lessonae TGCGCAGTATGTAAGAGCAACCTAGGAAAAACAGCACAAAACGAATTAATAATGATACATTTTATTCAGTGCACTCTTARSBHRGBEMBT T
U40452_P._shqipericus [39800]
scaffold39565_10.7_P._lessonae TATTTTAGCTGGCATTATAAGTACACATTACTCATCTTCTTTTACCTTTCATATGTACATAATTTTTTTTTTTTTTCGTGGGCAGTTTGGATTTATTTTT [39800]
U40452_P._shqipericus [39900]

scaffol d39565_10.7_P._lessonae ATTCTTTCAGCTGTGTTATGATTGGCATGCTAATCGCAAAGCATGTGTTCTCCTGTTCCTGACACAGGAGGGGAGACAAACCRABOHAATAAAAAAGCAT
U40452_P._ShQIperiCuS s e e [40000]
scaffold39565_10.7_P._lessonae TGGGGTTTCTCAATTTGTTGCATTCCAGCAACTAATCAGATTCAAACTGCACTTGAAAATTACTGTTGAACCTCCTCTAGTAGSIATADATATAT
U40452_P._shgipericus [40100]
scaffold39565_10.7_P._lessonae ACCAAAGTTCCTCAAACAATGTCAAGCTTCCTTGACCTTGGTACTTTAAGTCT@I@W?E %SBT%HﬁﬁB%Tga?TmDUBQ@mTAT
U40452_P._shgipericus ~ Eeemmmemmeeeeeeeeeeee- GCCAAAAGCTGATAGAACAAGACTGTGTTGAGCCACAGGGTTAAACCATCATCAACTGGTCAQAEWONCATGTCTCTG
scaffold39565_10.7_P._lessonae GAACTTTCCTTTCTTCAAA(.ISCCAAAAGCTGATAGAACAAGACTGTGTTGAGCCAC )éQ'Ihfl%§ACCATCATCAACTGGTCAC[ZIGA]O&‘CATGTCTCTG
U40452_P._shgipericus AAGACTCAAGTAGAAAAAAACAATCATTTTACTGCAAAAATAAAAAAT AT TGS FFAT- [40300]
scaffold39565_10.7_P._lessonae AAGACTCAAGTAGAAAAAAACAATCATTTTACTGCAAAAATAAAAAATAAATT TCTGTATGAAAAGCAGTGT [40300]
U40452_P._shgipericus [40400]

scaffold39565 10.7_P._lessonae TATAACTGATACTATACAACATAACATAACATAATGAAGAAGTTAAAGCCTCATAAABAGTCCGTTTTATAGTCAAATATATGTTTATTCAA [40400]
U40452_P._shqipericus [40500]
scaffold39565_10.7_P._lessonae GCTTCACCATATCAAAATGATATAAGAGCCAGTAGITTAAATGTGAAGGAGTAAATATGGGATCCAACAAGGACAGGGTACCCAACCATATACAAAA [40500]
U40452_P._shgipericus A-tich [40600]
scaffold39565_10.7_P._lessonae AATCCCCCAATAAACCGGCATATATTAAACAAAT GATAACAGACAAGAAAACAAAAAGAAAGAAPKNGE MM CAACATAAGTCCATCC [40600]
U40452_P._ShQIperiCuS s s s [40700]

scaffold39565_10.7_P._lessonae TTCTCTGCCCTATGGAAGCAAAAAAGGGAGGATTGACATCCAAGGGCCAGGCCTCAAAGCAATTATAACAATTGTAGAEANRGTIBTAITE CCAAG
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Table 2.4. (continued.

U40452_P._shqipericus [40800]
scaffold39565_10.7_P._lessonae ACAGGGGAGAAGAGGAGAAAGAGTAGACAAAGTACGAGAAGCAAAGAAAGAGAGAAAAGATGGTGTGGGAGGCGAGGSAFGAGGE40800]
U40452_P._shqipericus [40900]
scaffold39565_10.7_P._lessonae GGGGAATAAAAGGAGTAGAATCCTCTTGGATAAGGGGAAGCCCAACACATCAGSETINIMMGGAGTATCCTGGAGCTCCATCTCAATAAAC [40900]
U40452_P._shqipericus [41000]
scaffold39565_10.7_P._lessonae TGCCGAGGAAGAGGAGATAAGATTATCCTATCBBATACAAGCTGCTTAAAAGAATCTGATGATGAAAAATGTATCCAGACATACCAGAGTGGGGT [41000]
U40452_P._shqipericus [41100]
scaffold39565_10.7_P._lessonae GAATTTAAAGACT CAGTTTTAAACTTTTTGATGTTCTCCTAGCAAATCATAACATATGCACACATGTTAAAAAATAATTCCAGGTATATTTGTTTACATA [41100]
U40452_P._shqipericus [41200]
scaffold39565_10.7_P ._lessonae GTTACATAGGTTCATCTTGTAGCACTGTAACTATCCATATACTATACCTTTGGGATCCCTCTAGAAAATCATCTGGAAATCAATGCAGTGGGCATCACTA [41200]
U40452_P._shgipericus [413 00]
scaffold39565_10.7_P._lessonae CTCCACCACTACTCCATTGATCTCTGTTAGCTCATTCCACGTTAGCTCAGTTTCGTACAAAGCAGGTAGTCTGTGAACAIMGAT TAMRAGCTG
U40452_P._shgipericus [41400]
scaffold39565_10.7_P._lessonae GTTAAAATATGTATATTTAGCCCCTACACTGCACCTAGTGAATAAACAGCATGGAAACTTAGCTTTGAACTAATATTGAMNTAZGGGARORTAAT
U40452_P._shgipericus [41500]
scaffold39565_10.7_P._lessonae TATAGGATATTTAAATACCCCTATTAGAGGTGCCTTTGTCTTGCGATGTTGACATCTTAAAACAAAATGGGCCTAAT GAVT CXRWAA[ZTEOUIC
U40452_P._shgipericus [41600]
scaffold39565_10.7_P._lessonae AAATGTTCTTGTTGTCCAAAGTAATCAACTAGCTCTAATGCTTGGGCTATAAACATGACAGATGEUMTTGCTAACTAGAACACTTTTTT [41600]
U40452_P._shqipericus [41700]
scaffold39565_10.7_P._lessonae TATATAAGAAACCAAATATAAAGTGTCAATCTATACTGAGSTAACCTATAAAATTTTGAAGGCCAGGCAATATTTATGAAAGGCATAATCTTAACC [41700]
U40452_P._shqipericus [41800]
scaffold39565_10.7_P._lessonae AATTGGACATGCACTTCAAGTACACCTGAAATTTTCAAGGGTACTTCCAGTTGGTAAAGTAAATTCACTATATCAAATTAAAAAAGCAAACAGATATTT [41800]
U40452_P._shqipericus [41900]

scaffold39565_10.7_P._lessonae GTCATGAATTTGCTAGTTCTTTCCCAGGTACAGAGGCGGTCAGGCACACAGCAACACTTCACTCATTCTGGCTCAATAGRBSBRIFABATTCTA
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Table 2.4. (continued.

U40452_P._shqipericus [42000]
scaffold39565_10.7_P._lessonae TGCCTTTTTGTAATTTAATACTGTAGAATAACAGGGGAGGTTGAAGGGGTGTGAGATACTCCAAAGCGCTTAACACAGCTTEBAGRBEACACTC
U40452_P._shqip ericus [42100]
scaffold39565_10.7_P._lessonae CAGCAGTAGCAGTTACAAGGACATATTGACTAGTACAATCTGAGGATGCACAGCTGAAGACTATATAGTAGTAAGTAGRRABATIGTIMTAGGC
U40452_P._shqipericus [42200]
scaffold39565_10.7_P._lessonae AATCAACGGATGTACAGCTGGAGACCAGGCAGGAGTATATAGCCTACAGATAGTCATAGACTTGEACAGAGTABABGACCATGCTGG [42200]
U40452_P._shqipericus [42300]
scaffold39565_10.7_P._lessonae TGTATGAAGCATACAGACGCTACTCACCAGGCATGCCTCATAGTCAGTCCATAGGTAAAGTCCCAACATAAAGCCAGCATCCAGTCCAGAAGTGCCTCAG [42300]
U40452_P._shqipericus [42400]

scaffol d39565_10.7_P._lessonae GGGGATCAGCCTCCTGGAGCTCACTGATCAATTCCCCACTGGGAAAGAGATGATCTACCCTGAACTCCAGCCTATTTAACAGRZAARTICCATCCACACAGGG
U40452_P._ShQiperiCus e e [42500]
scaffold39565_10.7_P._lessonae GCATATCTACCACGAGGCAAACAACTAGGCAGAAGGAACACTATAAACATGCCCAGACTGGCAGTAGGGTACACTGACGATUOREZBBGETGGGC
U40452_P._shgipericus [42600]
scaffold39565_10.7_P._lessonae GCAAGGCCACATGTCCTACCAAGAACTTTCTTCCCCCAGCTCCCCTTTCACTCACTGTTTATGGCTGCTTATACACTATGUICTACIBOATTCACA
U40452_P._shgipericus [42700]
scaffold39565_10.7_P._lessonae ACCAGTCAGAGGTTACAGCACTCTGCAGAGCCCTGTTCACTGTATCCAATGAGGACGCTGCTGACATCTCCATCCTCABBIIRTICASHOGETGCCT
U40452_P._shgipericus [42800]
scaffold39565_10.7_P._lessonae CTGTACTGTGTGTGTTCAGCGAGTGCTCAAAGGAGCATGAAGATGCTGGGAGAAAGGGGGAGACCGGAGATGACBEEBTECTRRSEACTACT
U40452_P._shqipericus [42900]
scaffold39565_10.7_P._lessonae GCACTACTCTGGTTCACTTCCCCTCCCTCCTGGCAGCAGACTTGAGACAATCAGGGARKMEEABTGTETGGCGGGGAGAGGACTTGCT [42900]
U40452_P._shqipericus [43000]
scaffold39565_10.7_P._lessonae ATGCAGGTGCCATGATTCATGGGAACTGCATTTCTTGAGGBBGACCATACATAGAGGAGGCTATTGGCTGTGGAATTTAATACCCTGGATTCCC [43000]
U40452_P._shqipericus [43100]

scaffold39565_10.7_P._lessonae TGCAACTAGTAGTAGGAGABAGCAGCACTTTCCTGGGCAAGTTACCAGAGATCGGGGTTGTGCCACATGGGAAGAGAAGGAATGCAGACCTTTGCTGTC [43100]
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Table 2.4. (continued.

U40452_P._shqipericus [43200]
scaffold39565_10.7_P._lessonae TGGGTCTGGGGCCCCACTACAAGGGAGAGCGAGAGAACTGATGAGAGCTGAGCCAGAGCCATGGAGGACCATATGACKTERJABZNTCAGGGCT
U40452_P._shqipericus [43300]
scaffold39565_10.7_P._lessonae CAGTGTTCTGGCACTGAAGCTGGGAGGTCTGTTGCCCTGTCTGTCTACAGCCAGTGAGGATTGAGACTTTGGGACAASTGRGAAMS3AAHTGCTGG
U40452_P._shqipericus [43400]
scaffold39565_10.7_P._lessonae TACCCTGCATACCAGGAATGGTGAGGGGAACTACTGAGCTTAACCCCTTGCTGCCCGCATTTAAGTTAATGCTAACAAAGAACTGCCCCTTACTTAACAG [43400]
U40452_P._shqipericus [43500]

scaffol d39565_10.7_P._lessonae CCCATCAGCCACCCTTTGTGTACAGTTTTAAAGGGACAGCTACATGCACATCGCCTATAGAGAGGCCCCAACAAAGCCAGCAPSSDALCTGACAGTTAGGCT
U40452_P._ShQIperiCuS e e e [43600]
scaffold39565_10.7_P._lessonae CCAGGTACTTTGCAGTCACTTTCAGGGGTATCCCTTTGTTAGGAACAATGTCAAAGGAAAAGATCCATAAGCTACACATCGABGEAGLIBAGIGCCCA
U40452_P._shgipericus [43700]
scaffold39565_10.7_P._lessonae TGAAGTGAAATGAACTGCAACCTCTGCCCAGACTCCAGCCAGACCAGGCCCTAACATGTTTGGCTCTGCCCCTTGGASTRARBTANDOTTTATG
U40452_P._shgipericus [43800]
scaffold39565_10.7_P._lessonae TTCCAAGGGATGGAGGGAAACACGTTCGGGCGTGGCCTGGCTGGAGTCCGTGCTGAGACTGCCATTTATTTGACT TAANFI MJATERG TATGCT
U40452_P._shgipericus = s [43900]
scaffold39565_10.7_P._lessonae TGTGCAGCTTATGGATCTTTTCCTTTAACATTGCTGCAGCTTGGAGCTGCGACAAACTCTCTGTCCTTGCCTGCGCTCACAGRAGHAZITOBIGGTAC
U40452_P._shgipericus [44000]
scaffold39565_10.7_P._lessonae AGTGGGGAAGAGAAATTTCTGCTGTTTCCAAGGAGCTAGTCTACAGTTTACTAATGAGTTTGAGGCCTGTATGGTACAGTRGAGAMMIBAICAGAG
U40452_P._shgipericus {(CATFG)N [44100]
scaffold39565_10.7_P._lessonae CCAACAAGTTCCAGCCCGCCATCACCTGAGCCTGABATAGCATTGTACTCATTGTCATT&ENITCTGGGATCCTTCCTGCCTCCTTCTT [44100]
U40452_P._shqipericus [44200]
scaffold39565_10.7_P._lessonae CACGGATGTAGGAAAGCTGGTGTAGACCTTTATTAAGAATERTIUTAT TAEECIACAAAAAATICCCATICIICICICEEAN M2CTTTT
U40452_P._shqipericus [44300]

scaffold39565_10.7_P._lessonae  [EETCICATACACCAACATCACTIICACATCTCEETCEACCAACEICTCOACEOTCTICAACACTCEANAGEEETIGACH CGIBAAGAGACAGAGAATAG
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Table 2.4. (continued.

U40452_P._shqipericus Gypsy244_XT [44400]
scaffold39565_10.7_P._lessonae  [ICCANAGICIAICECOATCICCTIICACATCTCATCICAAACTCACAACETICCACTCOTCCACCATCTCTCEARGETOAT CACHG TATGGAAGAGGAGA
U40452_P._shqipericus [44500]
scaffold39565_10.7_P._lessonae  |[NACCICCCOACAACCARTICIACTIANICAACCACACEIIIEA T CEAIBTIHVCAAACAAAATTCTGTTGATIAGBAGGGGTGT [44500]
U40452_P._shqipericus [44600]
scaffold39565_10.7_P._lessonae ATCTTCTAGATCAGAAACTCCAAACAAGAGACCACAGTAACTTGTTGACCTAGRTGAAAATATTCTGGGAAGAAGTGGCTTGGATCACGGC [44600]
U40452_P._shqipericus [44700]
scaffold39565_10.7_P._lessonae CAAGACACAGAAATCCAACACTTCTTAGGGACATABEEGE CGAGAGTGGAGCTTCTGTGCACTGTACAGGCCATCCTGGGTGCACCAGAAGGGAAGAA [44700]
U40452_P._shqipericus [44800]
scaffold39565_10.7_P._lessonae AGCCATGTTTAAT ATTACCAGAATCCCTGACAAGCTAATAGGCCCTGTGTACACCCTCCCAATAAAGGGCTGCATGCGCAGGGTGCACTCAGGGACACTT [44800]
U40452_P._shgipericus [44900]

scaffold39565_10.7_P ._lessonae TTGAATAGTCATTGCCAAGGGTTACCGTGAGACTTTTACTTTACGCCATTAATGCTTTCGCGGTTGATCTAGTTTTTACTAATGCTGTGTTTAATGGTGT [44900]
U40452_P._shgipericus [450 00]
scaffold39565_10.7_P._lessonae TTAGCCTTATTGCGATGTAGGTAAGTGGTGGTAGGTGAGGATAACATTCCTGTTAGTTAACCCAATGTATTCTATTGTTATGTARMAFTAW]TTT
U40452_P._shQiperiCus s e [45100]
scaffold39565_10.7_P._lessonae TGCATTTACTTACCCTTCAATAATACACTTATCCTATTAATTCTCAAGTTGCCTGTGGCCTATTTTCTGTGCATTCTTGTABRGAGARMWOGTT
U40452_P._shgipericus [45200]
scaffold39565_10.7_P._lessonae ACACAGATGAGAGCGTCCTTCAGTCTATAACCAGGTGTATCAGTGGGGACTGAGCAGTGTAAGGAGTCGTGGCAGAATMENFGABINOCTCAAAC
U40452_P._shqipericus [45300]
scaffold39565_10.7_P._lessonae GCTCCTGTGGGGGTAGCGCTACATTAGAATAAAATTCCTAACCCGGAGATATTGAAACAGTTCTGTACAGAGAGCTCARBTAAATASRUGAAAAA
U40452_P._shqipericus [45400]
scaffold39565_10.7_P._lessonae AGGGTTCATGCCCTCTGAATTAAATTGTATATAGGGGGGTATTATTTGATTAAATCCAGTGTTTACATGACTATGTATRAABARAGGATTZODA
U40452_P._shqipericus [45500]

scaffold39565_10.7_P._lessonae TGCAGTAAGATGAGATAACCAGAGTACTTAGTGTTGTCCCAAACTTTCAGGGAGTGAGGTATETAEIE TAGGGGTTCTAATTCCATGGC [45500]
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Table 2.4. (continued.

U40452_P._shqipericus [45600]
scaffold39565_10.7_P._lessonae CTAATAGAACTCTAAGGGTTTATATTTCCATTGCCTCAATGCATGCCAGCAAAGAGCACTTAACAGTACTGTGATATTTCATGEA(ASECQTAAT
U40452_P._ShQIperiCus e e e [45700]
scaffold39565_10.7_P._lessonae GGCCAGATAGTACAACCTACTTTAAAAAGTTTTGAATACCTAAACCAGCCTTTTTTTCAAACGATGCAGGGACATTTTTACTIERAJABITRATACC
U40452_P._shqipericus [45800]
scaffold39565_10.7_P._lessonae GCAGGGGTATCTCTTTATTTTAGTGACAGGGCCAATTATTTTACCACATTGATGCTGGGGCTTTTCTTTCTGCCTGTTAGCAGGATAGBUNTAGT
U40452_P._shqipericus [45900]
scaffold39565_10.7_P._lessonae AGAATGTGTACTTATCATGTTGCACATGCATTGTTGTATGTTTTCCTTTAAATAATATCATCCTTTCTTTACTCTGTTACTATGTAGIHAGHGA
U40452_P._shqipericus [46000]
scaffold39565_10.7_P._lessonae TTAGTCTCAGCATTCTTTTCATGCTTATCCTCTATTTACCACATATACTGTATTTTGCTGGAGCTAAACACACTATGATTATATNG AMEDBIICT
U40452_P._shgipericus [46100]

scaffold39565 10.7_P._lessonae TATGATCTTCACAAGTTTTTTGATTTAGGTTTTCAACAATCTGCACAATGTAATTTGGATGAAGTCACTATTAGGCAAGGTAGASGACTIBOA
U40452_P._shgipericus [46200]
scaffold39565_10.7_P._lessonae ACTTAAGGATCGCCCTATAGCAGATATCCTGCACTTCTGTCTAGGAGGGGCGCACACEKIRIBICAING TGCTGTGATCATTCACAGCA [46200]
U40452_P._shgipericus [46300]
scaffold39565_10.7_P._lessonae TAAGTCAATTGGCATGTGCCCGCTGACATCCATTACCCGGCAGTCCGCCGATCAGGAAGAGACACAGAACGGAACTCTGCCTATGTAAGCAAGG [46300]
U40452_P._shgipericus [46400]
scaffold39565_10.7_P._lessonae CAGAGCTCCATTCTGACGGET AATCAATGAATTTGGTGCCCCTGCAAAGCAGGGAATAAAATATCTCACTTCCCTTAGTAAAAGCAGCAAGCAGTTTAC [46400]
U40452_P._shqipericus [46500]
scaffold39565_10.7_P._lesso nae ACAAAAATACTGGTTAGGCACACAGTTAACCTTTTGATCGCACTAGACGTTTAACTCCTAACTCATTAGTACAGTGACAGTGCATATTTTTAGCACTGAT [46500]
U40452_P._shqipericus [46600]
scaffold39565_10.7_P._lessonae CACTTTATTAGTGTCATTGGTTCCCACAAAGTGTCAAAAGTGTCAGTTTGTGTCTGATTGCCCGCTGCAATATCCCAAATCABEMBBATITACTAGTA
U40452_P._ShQIPEriCUS = e e e [46700]

scaffold39565_10.7_P._lessonae AAAAAAAACTTTTGTGCAAACCAATTAATATATGCCTTTTGGGATTTTTGTTTACCAAAAAGGTGTAGCAGAATACATGTGCASGAATAGNDDITT
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Table 2.4. (continued.

U40452_P._shqipericus [46800]
scaffold39565_10.7_P._lessonae ATTCTTATTTTTTTCAATTTTGTTATTGGATATACCTAGTTACATAGTTAGTCABBARGACCATCTAGCTCATGTTTTAAATATTTAATAGTG [46800]
U40452_P._shgipericus (A)n [46900]
scaffold39565_10.7_P._lessonae GAAAGTTAAAAATATTGCTTTTTTTATTTTTTTTAATTGTCAGTCTTTTTTTGTTTATGABAEAAAAAAAAAAAAAAAAAAABGEAGAG [46900]
U40452_P._shqipericus [47000]
scaffold39565_10.7_P._lessonae GTGATCAAATACCACCAAAAGAAAGCTTTATTTGTGGGAACAGTGTTGCATGACTGCAAAATTGTCAGTTAAAGTAACACAGTTTTTTTTTTTTTAAAGC [47000]
U40452_P._shqipericus [47100]

scaffol d39565_10.7_P._lessonae CCGTTTTGTGTGTGAAACTCACTCAAAAGCTACACCCGGTGCATAAAAAAAGTGCACACACACAAACGTGGGAAACACAAAABTBIOPCAAGGCGTACACA
U40452_P._ShQIperiCuS e e e [47200]
scaffold39565_10.7_P._lessonae TAGCCTTCTCCGAAGAGGGAAGGCCCTAACCCTGATCCCCCGGGGCGCAAGGCTCCTGACAGAGACTGAGGTACTTEBARGGTLZDBLCTGGCG
U40452_P._shgipericus [47300]
scaffold39565_10.7_P._lessonae AGGCAGACCCCGTTCTCTGGGAGGACTGCCGAAACAGCCCACCCCAAGTACTAGGTGGGGCTCCCCCGAAAGGAGATTIBATBTEBBAGAGGGCGA
U40452_P._shgipericus [47400]
scaffold39565_10.7_P._lessonae CCAGAACTCCATATCCACCCCCTCCCAAGACTTTCAGGGCAGGCCGGAGGACCTACGCCATACAAGTCCTGCTGTGARNGPNTACAMEGCCACA
U40452_P._shgipericus = s [47500]
scaffold39565_10.7_P._lessonae AGGACAAACTGTGAACACACACAACACAGAAAAGAGTGGGGAAGGGGAAGTGGAGAAGTGTGGGTAGTGTCAAAGTGCAARACIBTIBGACAGGCC
U40452_P._shgipericus [47600]
scaffold39565_10.7_P._lessonae CCAGGAATAAAAATTCCTCTGGTGCCAGCCAAAAGGCCTGTCCCAAGAGGCAGGTGCGAAAAAAGTGTGTATGTGG THOWRITHATEDRAGGTGCC
U40452_P._shgipericus [47700]
scaffold39565_10.7_P._lessonae TCAAAGATGAACTGCGCCTCACCAGTGAGAATTACGGCACCCCTGAGCTGCCACCCCAGGGGCACATACACCAOASEIITITECT[3G00]
U40452_P._shqipericus [47800]
scaffold39565_10.7_P._lessonae CCCAGACCAGTGCAGCCTATCCCTACCAGCAGACATCGGAACCTGAACAGCTTAGGTGRGMEIGIGGGACAAGCCTTTTGCAAGGCTAGA [47800]
U40452_P._shqipericus [47900]

scaffold39565_10.7_P._lessonae TTCAACCCAGGAGGAAAAGCCCTCCCATCGCCATUCCAGAGCCAATTACATCCAGGAGCAATACTAACCGGCCTCCAGGACAGACCGGCTTTCT [47900]
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Table 2.4. (continued.

U40452_P._shqipericus [48000]
scaffold39565_10.7_P._lessonae TGCCCCCTTCAAACTGGTAAGAACAGCTTAACCCATTCAAATCAGAAGGCGGCGGACCCTACATGCTTTCCCGGAT GAIATREA ABATATACC
U40452_P._shqipericus uz2 [48100]
scaffold39565_10.7_P._lessonae CGTCCAGGCGCTCCGGGTTTTGGTCATACTGGTACTAGCTAAGCGARCPGATAAGAACASATTACACTTGATCTTAGCCAAAAGGJAGEAGA
U40452_P._shqipericus [48200]
scaffold39565_10.7_P._lessonae AGGTTACTTTCTTTTGCAGGCCAAAAAAACGCTAAATKEENAITTAGCAGCAGAAGAGATAAAACCTTGAAGGCATGTATATTGGTAGGAAT [48200]
U40452_P._shqipericus [48300]
scaffold39565_10.7_P._lessonae GTAACATTTTAATTCCTAGCAGAATGTCAATATAAAGATAGAGTGAGATACTGGACATGTGTAAAGTGTGTATCCATGAGGGGTAATGTACGCCACCAT [48300]
U40452_P._shqipericus [48400]
scaffold39565_10.7_P._lesson ae GTCATCAACTTTAGGTTGTGTTGAGTGTGTGTTAAGTCACCCAGTGTACTTTAATTACAATTTCCAGCATGCCACACTACTCTTTGTAACTGTAAATTTA [48400]
U40452_P._shgipericus [48500]
scaffold39565_10.7_P._lessonae GTTATGTGTCCCAGTAATATTTTTCCTAACCCTGTAGAGCTACAAGTTCCAGCCATTACACAGTCTGTACCAACAATCABRTTTA (FBSTWTACAT
U40452_P._shgipericus [48600]

scaffold39565 10.7_P._lessonae GACTATTAGCCACCAAAGAAAAGAAATCCCACAAAACACGCATCATTAATCACAAAATATATATTTTATTTCTAAAAAT ARRPIAGABEAQ G
U40452_P._shgipericus AT)n [48700]
scaffold39565_10.7_P._lessonae AAAAAAAC ATATATATATATATATATATATATATATATATATATATACTGTATATATGTGTATETATAGATATACTGTATATATGTANRGTRO]
U40452_P._shgipericus [48800]
scaffold39565_10.7_P._lessonae TATATCTATAPATTTCCTTTTGTTCACCAATGTTCATATRGATAAATTAGGTTTTGTCTAATTCTACAGTTAATCAATGTTGTGTTTTAACTG [48800]
U40452_P._shqipericus [48900]
scaffold39565_10.7_P._lessonae CTTATTTCTTCGTATATGTGAAATTCAATACACTTATTAAATAAAATTGTGTGATTTGTTGAATTGAAAGTGTTTTTTCCCAATCTATATTTACACTGCT [48900]
U40452_P._shqipericus [49000]
scaffold39565_10.7_P._lesson ae CAACAAACAAGCACCTTTTATAATCAATAAATACATTAGCTTACAGTCCTTAAAAAACACTTTATAGAGAGAAGGGTTAACTCTTTTCCTGCCAATGAAA [49000]
U40452_P._shqipericus [49100]

scaf fold39565_10.7_P._lessonae TTTATGGTGGGTTAAACCAATATTGTTGGATGGAGAATGTGAAAAACTGGTGACAGCAAAAGGGTTAGGATGATGACAAGGATIGIDATTTGGAGTGTA
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Table 2.4. (continued.

U40452_P._shqipericus [49200]
scaffold39565_10.7_P._lessonae ATCTTTAAAATCTCTATAACAATACATACAAAAAAAAAAATGGTAATTCGTGTTTAAAACTGCCCTCTTATATAACAGAAARATAN [ARCAGIAA
U40452_P._shqipericus [49300]
scaffold39565_10.7_P._lessonae CATTAAAATCCAAAATGAATCAAACAATAATAATGTAGGCCAGCGTTTCTAAAAAATTTTATAGTCGGGGCATCCTTTAGRASANE (30R0HA
U40452_P._shqipericus [49400]
scaffold39565_10.7_P._lessonae CACCCCCGTGTCTAAGCTGTACAAATCACAAATATTACTTATCAATGAGAAACCTGAGERIABGHBATGATGATGAAGTTAACTTCACCTTA [49400]
U40452_P._shqipericus [49500]
scaffold39565_10.7_P._lessonae TTGTTCCCACATCACATCAGAGGTCCCCTCATCATATCAIZACI TAAATCAGAGACCTTTTCTTATCAGAGGTCCCCTTCATGTGGGAGTCCCC [49500]
U40452_P._shqipericus [49600]
scaffold39565_10.7_P._lessonae CCCCCCATTGCCATCAGATEGAGTACCCCAATGACAGAGTACCCCATAACATCAGTGTCTCCCCTTCACCACAGAGTTACCCCATCATAGAGCCCCATT [49600]
U40452_P._shgipericus [49700]
scaffold39565_10.7_P._lesso nae ACCGTGCCCCCCACCCTCGGTGGTAACCCAAACGGCACCCCAGTGGAGAAAAACTGATGTAGACATTTCTTTTCTTTTAATAAACTATGTTTTAACCTAT [49700]
U40452_P._shgipericus [49800]

scaffold39565 10.7_P._lessonae TACATAGATTTTAAGAATTAATACATTACTAAATAAATCACACTGCTTAGTTCTGCATCCTGAGGTACATGTGTTGTTTTTAATAT MOBATTCAAAG
U40452_P._ShQiperiCus e e e [49900]
scaffold39565_10.7_P._lessonae TTCCAACTCTTATCTTCTATGGGACTCTGCTAATCAACAGTGCAGCCTCTGTAGTGACTTGAAGTGGTTGTAGAATCTTAARTATMBSANGTTG
U40452_P._shgipericus [50000]

scaffold39565 10.7_P._lessonae TTACTTTTGCTTCTCTTTATAAAATGTATTTAGACAGCTAAACCGTAGTCTCAGTTTTTTTAACTGTTTTCATATTCAGGTAGREAAGEDATTAT
U40452_P._shqipericus [50100]
scaffold39565_10.7_P._lessonae TTCATAGATGTACCTAGAAATTAAAATAAATGAATGATACAGTCAATAAGACCTACACTACTATATCACAAGATATTATT RCRARATGARZAIGT
U40452_P._shqipericus [50200]
scaffold39565_10.7_P._lessonae TACATCATTACCAGTACACTGCTCATATTTAACAAACTCCATATGCCGAAAGTCTGTAGTAAAACTGTGGCCAATTTATGGRBLRIGA200TATG
U40452_P._shqipericus [50300]

scaffold39565_10.7_P._lessonae TACTTAACAAACAATAAAAAAAAAATGTTAAGGCCTCGTGCCCTAAAGGCTTAAAATATACTGGGCATAAAATTTCAGITEATACTTAOSCGUA
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Table 2.4. (continued.

U40452_P._shqipericus [50400]
scaffold39565_10.7_P._lessonae TCTGTACCATGGTAGTCACCCACGCATACATGTATGAGGCTTTTCCCAAACTTCTGCATTCAGAAAATATGATGTACACREAEN BAGRIECCAA
U40452_P._ShQIperiCus e e e [50500]
scaffold39565_10.7_P._lessonae GAAGCATCTGTGTGTATAGTCGCATAGAGGCATTGCCCTGCATCGCAGGCTGTATTCGGGACCTGAGGCTTCCCAGGATEGEHSAQICAATTGG
U40452_P._shqipericus [50600]
scaffold39565_10.7_P._lessonae ATGCTCAGGTTATATTCAGGCACTCACTGTCTGAGAATATATAAAAAAATCTTTAACAACTATAGTCCAGCCACAGGTGABATEA4BTEDGTAAA
U40452_P._shqipericus [50700]
scaffold39565_10.7_P._lessonae AAACTGGATTGCTATACTTTATTGTCAAATAAACTGCTGGTACTTACTTATCCACAGTTCTCTGAATTTCCCTTTCTTCCTOIGE2ATHIAZWCT
U40452_P._shqipericus [50800]
scaffold39565_10.7_P._lessonae TATTGTTTCTAAAAGTGGAAGACTAAACTTAATGTATTGTGCTACCTGCCAAAAGAGGAAAACAAAAAGCATATTTGAAATGEAG AfSUBAGICTA
U40452_P._shgipericu s [50900]
scaffold39565_10.7_P._lessonae AAGAACTGATGTACCAGTAAGTACTTACATCACTGCTAATCTCCTCTGCCTCTCTGTCCATGAGGAACATTCTTGCTATGRITAAEBAINEGACC
U40452_P._shgipericus [51000]
scaffold39565_10.7_P._lessonae GAGTCGCTCCCATAAGGGGCACTCTGTGTCCTTCAGCTTTTTCTTTTCTGAAAGGTAAATATATTTTAGANATATATTATGTAATTT [51000]
U40452_P._shgipericus [51100]
scaffold39565_10.7_P._lessonae AACAATGCACCAAAAAGCCTACACCATGTATCAAACCACATGCACTGAATTAATTAATTACATGCRGICBCANARGABCEI AST00]
U40452_P._shgipericus CRITTa Xt [51200]

scaffol d39565_10.7_P._lessonae —m‘lremm;rGTGTGTGCATTCATGTCAAAAA_[BHOO]
U40452_P._ShQiperiCus =~ e e [51300]
scaffold39565_10.7_P._lessonae  [ICACTAACATCCACATCOAACACTIIIAAACTATAATIIICCOCCTAACACTATICATICTCCAACTARATIGEACH 15 CI0) CTGCCCTAGCAG
U40452_P._shqipericus [51400]
scaffold39565_10.7_P._lessonae  [IAAANAACCTCCTACACACCTTAAGETTICAACCACTICTICCICCAATIACTCACTEECCOTCTCTIOTICIIACACTCEE 16MBOCTGAATAGTTTTTT
U40452_P._shqipericus [51500]

scaffold39565_10.7_P._lessonae  CETATGOIACARTCACCATICACETATCTICIATATCCTTATCATATCICCTCTCAAGEETOTOTCTCOAAGEAGAATASE T5T5@] GCTTGCAGTCGTT
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Table 2.4. (continued.

U40452_P._shqipericus
scaffold39565 10.7_P._lessonae
U40452_P._shqipericus
scaffold39565_10.7_P._lessonae
U40452_P._shqipericus

scaffol d39565_10.7_P._lessonae
U40452_P._shqipericus
scaffold39565_10.7_P._lessonae
U40452_P._shqipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus

scaffold39565_10.7_P._lesson  ae

U40452_P._shqipericus
scaf fold39565_10.7_P._lessonae

[51600]
CATTGTAACTAAGGTCCTCCAATTGCGTTATTCATTTTGTCACCCTTCTCTBGATTCAGCACATCATTCCTGAGGATTGGTGAIEDABAA
[51700]

CTGAACGGCATACTCCAGATGTGGCCCCACCAGAGTTTTATAAATTGGCAGGATATTTATCTCTGGAGGTAATTCCCTTTT [HIATGICATGATAACATTCT

[51800]

GCTAGCTTTGCTTGCTGCAGCTTGACATTGCATGGCATTGCTGAGTCATCCACTATGACCCCCAGATCTTTTTTCCTCCTGRABITICCCCTAGAGATTCT

[51900]

CCCCCTAGAGGGAAGCTTGCGCTTATATTTTAGCCCCCAAGTGTATTACTTTACATTTTTTAACATTAAACCTCATTTGCCATEIBAGITTGCCCACCCCTT

[52000]

TATTTTATTAAGGTCTTCTTTCTATATCCTGCTGTGAAGTTATTGCCCTACATAGTTTTGTATGATCAGCAAAAACTAAGATT(BRGIITATTTATCCCAAC

[52100]

CTCTATATCATTTATGAATAAATTAAACAGAATCGGTCCCAAGACAGATCCTTGGGGTATTCCACCTACCACTCCAGACCAGHITDGAGTACACACTATTT

[52200]

ATGACCACCCTTTGGACGTGCCCCTGTAGCCAGTTTTCTATACATAAACAAACCCAATGGTCTATGCTTACAGACCTCCATIBRATBATTAGGCATTTAT

[52300]

GGGGGACTGTATCGAATGCTTTTGCAAAATCCAGATACACCACATCCACAGGCCTTCCTTTATCTAGATGGCAGITBACRIGZIDETAGAAT

[52400]

ATTGGTTTGTAAAGCAATGCTGATTACTACTAATTTABTBEBLIRATTATTGTATATAGTCTCCTATCATCCCCTCCAAAAGTIBRAGHTACT

CR12 XTI [52500]

ATTGATGTTAGCCTGTAGCAGGAATAGAATAATTATCTCTTAACTTTTTAGATATTGGTACCAGGTTGGCCTTTCACCAATATEZS0DEGTACCATC

[52600]

TCTGTCAATATGCTGTCCTTAAAAATTAGTCTGGCTTTCACCTGACTGAGTTCTTTGAGGACTCTCGGGTGTAAGCCATCT GFB0QTGGTGATTTATTTG

[52700]

TGTTAAGCTTTTCTAATTTTCTCTTCTGTTAGCTACAAGGGTACATTTTGAGATGAATTAATGGTACAGTCTTTCCTGATTACBRMIOTATATAACCCCCC
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Table 2.4. (continued.

U40452_P._shqipericus
scaffold39565 10.7_P._lessonae
U40452_P._shqipericus
scaffold39565_10.7_P._lessonae
U40452_P._shqipericus
scaffold39565_10.7_P._lessonae
U40452_P._shqipericus
scaffold39565_10.7_P._lessonae
U40452_P._shqipericus

[52800]
CCTCCTTCCATTGTAAAAACTGAGAAGAAGAATGCATTTAGTACAGTAGCCTTCTGCTTGCCATTTGTAACCAACTTCCCTTE29W] TCCTTTATGGGGC
[52900]
TAATGTGCTCTGAGATTGTTTTTTACTGTTAATATAAAAATGTCTTGGAATTTTCTTTTTACTCTTCTCTGCTATGTGTTEGTIRAMG] CTA
[53000]
ACCTTGATTGTGTTCTTACATATCTTATTGCATTCCTTGTAGTGTTGGAATGCTGANGIWIATARTTTTTAAAAGGCCATTTT[630@)]

[53100]
VOO ATTTAATATGTT [53100]

[53200]

scaffold39565_10.7_P._lessonae CTTTTTTTTTTTTTTGTAAA TTCTTTATACAAAGGTATGCCAAAGATACATCAACTGTAATATAACATAGCATCATAGTTCGCATAACTGTTAAATATGG [53200]

U40452_P._shgipericus
scaffold39565_10.7_P._lesso
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shqipericus
scaffold39565_10.7_P._lessonae

[53300]

nae TGCTTATCTGAAGGTACACCCACGCGGGCCGATAAATATCGACCCATGCTGATC BTCECEAAGSIGCIIANAGIAGIHE TE2800]

[53400]

TCCTCAGTGTTTCAACTTTCTAGGACTTGGTCCTATTTAATACATTGTAGCATTGAATGCAATTTATAAAAGTTGGCTCTTIEREARATTTAGTGTTCC
[53500]

TGTACTACCCTCCTATCCCCTTTTCCTATGATGTATGCTGAATGTAATAATCCTGTGATTGCTAGTTCCCAATTTGTCCTAAMIIRIDEACATGTGTGACC

[53600]

AGATCTGTGTTATTTGTAATTAATAGGTTTAGCAAAGCATTCTTTGTAGCCAAGGCACCCCCCAATTGGAACATGAAGTTG SISO AAGG TATTTAAGA

RN VT [53700]

TN 7\

AATGACGGGCCTTAAATGAGTGAGCTGTTCCTTCTGCCCAGTCAATATTTGGATCATTGAAGTCCTCAATTATGATGACAT 68200 TGCCTTGCCACTAT

[53800]

TTCTAACTGTGATAGGAGGTCCAATTCCTCCAAATCCTTCAGGTTAGGAGGCTTGTAGCATACACACATTATTASTATOTGA I TCCC

[53900]

AGTTCCACTCACAGGAATTCTACCTCCTCCCTTGCTCCAATTGCAATGTCATCCOTAAABIATFITRGATATACAGGCACAGEES0ATT
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Table 2.4. (continued.

U40452_P._shqipericus [54000]
scaffold39565_10.7_P._lessonae  (CCCOMICIACCOICCCAIACAACEANTACICCICCACACTICCCACCCACTIMIGCICAGE TGATARRCCBGGAARGTCGAGTGT [54000]
U40452_P._ShQIperiCus e e e [54100]
scaffold39565_10.7_P._lessonae AATTAAAAACAGCTGACAATACTGCAGTTGACATTAAGGGGTTGATTTACTAAAAGTGGAAAGTGCAAAATCTGGTTCAREARTAS BATAMAAAC
U40452_P._shqipericus [54200]
scaffold39565_10.7_P._lessonae GCTTCCAGGTTTTTTTTTTTTGTCAAAGCCTAATTGAACAAGATGAAATTAGAAACTGATTGGCTACCATGCACTCTCCAERTAUTAGARRAATCA
U40452_P._shqipericus (ATAT /-\u-\)n [54300]
scaffold39565_10.7_P._lessonae AAATGTATCCCCAAATATATATAAAATACCTATAACCAATATACAGAESTAAATATACCTATTTTAGCAAATATTAATTCCCERAPAT(58300]
U40452_P._shqipericus AFiCH [54400]
scaffold39565_10.7_P._lessonae CTAATTT ATCAGAATCAATTATAATACATCAAAATGAAMTRBABGAGACAGTACATGGAAESTATGGATTGCAAGTGTGGTGTTCCA [54400]
U40452_P._shgipericus [54500]
scaffold39565_10.7_P._lessonae AATACACAATATACACACAGATTTGAGTAAATGGTGGGCTGEMPIATGTAATTTATATATTCACTGACATTTATATTTTTTGGGATTTGTGTT [54500]
U40452_P._shgipericus [54600]
scaffold39565_10.7_P._lessona e TTTTTTTTAAATTATCATTGAGAGTTTTTGCAAGTGTGGTGTTAAAAATACAAATGATGCACACGGAATTAAGTAAATRGAGTACGAWEATACAG
U40452_P._shdipericus (TAT,’_\TTA) A [54700]

scaff 0ld39565_10.7_P._lessonae =~ ATATTTTATATACTCAGACATTTIGTTTTCATTTGTGATTTATTTTCATTTTGATGTATAETAATAGGTCTACAGCATGGCACTGTATAT [54700]
U40452_P._ShQiperiCus e ees e [54800]
scaffold39565_10.7_P._lessonae TCACAGTTCGATGTAGCTAGGGCCAATGAGACACAGGTATCAAGACTTTCTATATGGTACACCGGGGAACCTATTTGATCATRA TFA8BUBTATGA
U40452_P._shqipericus [54900]
scaffold39565_10.7_P._lessonae TAGCTGATTATCACTTTTCCTATCCCAAAACGTGTTGCTAACAGTTCTCCCCCTTGTACAGATTGGACCTGAGTGTCAA GEHATBEIWAFTATA
U40452_P._shqipericus [55000]
scaffold39565_10.7_P._lessonae CTCAGCATTACATAGACAGTAGTTTCCTTTAGCTGGTTTACTGTGTACAATTTTCTCAGTAGRATAGEZABTATTIBCACAAAAE5DC0]
U40452_P._shqipericus Hélitron-T DR [55100]

scaffol d39565_10.7_P._lessonae AGTACAGCCCTCACATTITIGTAAATATTTTATIATATCTTTTTATGTGACAACACT SANGASOTIENATGTAAAGTAGTGAGTGTACA [55100]



6€T

Table 2.4. (continued.

U40452_P._shqipericus

[55200]

scaffold39565_10.7_P._lessonae GCTTGTATAGCAGTGTATATTTGCTGTCCCCTTAAAAAAACTCAACATACAGCCATTAATGTCTAAACCTCTGGCAACABAAGTEGASSPATIATCT

U40452_P._shqipericus

[55300]

scaffold39565_10.7_P._lessonae GAAAATGTCCAAATTGTGACTTGTTAGTGTTACAAGGTCTAAGGTGTGAATGAGGAGCAGGTGTGTTAAATTTGGTGTIATAIBRCTEIENTTC

U40452_P._shqipericus

[55400]

scaffold39565_10.7_P._lessonae TGGTTATTGGAAGTT TGAAAAAAATAATTCTTCCTCTAGATAAAGATTGCCTACCCTCEANAASARET TCAAACTCAGCTECAGIEs 20} T

U40452_P._shqipericus
scaffold39565_10.7_P._lessonae
U40452_P._shqipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shgipericus
scaffold39565_10.7_P._lessonae
U40452_P._shqipericus
scaffold39565_10.7_P._lesso

[55500]

GGCCAAGACCACACAGTGGTTTAACAGGACAGGT FIBIGCBTAT CCATGGTCGACCAAAGAAGTTGAGTGCACGTGCTOBERDGT CATATC

[55600]
CAGATGTTGTCTTTGGAAAATAAACATATGAGTACTGCCAGCATTGCTGCAGAGGTTGAAGGAGTGGGGTGTCAGCCTGT[BAENNGCTCAGACCATATGCC
TC€1bR1 [55700]

GCACACTGCATCAAATTGGTCTGCAAGAAAGCCTGCAAACAGTTTGCTGAAGACAAGCAGACTAAGAACATGGATTACTGBARGIATCTCCTATGATCTG

[55800]

ATGAGACCAAGATAAACTTATTTGGTTCAGATGATGTCAAGCGTGTGTGGCGGCAACCAGGTGAGGAGTACAAAGACCATSEIIBT CTTCCCTACAGTCAA

[55900]

GCATGGTGGTEGGAGTGTCCGGATCTGGGGCTGTATAAGTGCTGCTGGCACTGGGAAGCCACAGTTCATTAABBIBOTTIBIMARTGCCAACA

[56000]

GACATACTGAAGCAAAGCATGATTCCCTCACTTCGGAGACTGGGCTCCGGGGCABARERCTSABARGACACCTTCAAGATBSIOR

[56100]

CTGCCTTGCTAAAGAAGCTGAGGGTAAAGGTGAT GEHIATEITTACAGACCTAAAATCTATTGAGTATCTGTGGGGATCCTEBRNEGGTAG

[56200]

GTGGAGGAGTGCAAGERBTBTCCACCAGCTCCGTGATGTCGTCATGAAGGAGTAGAAGTAGACTCAAGTGGCAACCTGT(BA2MI TCTGGTGAACT

[56300]

e CCATGCCCCAGAGCGTTAAGGCAGTCCTCCAAAATAATEETEGECCACAGRIPAGEGTGAATTTGGACATTTTCACTTAGGGGTGTAC [56300]
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Table 2.4. (continued.

U40452_P._shqipericus [56400]
scaffold39565_10.7_P._lessonae TCACTTTTGTTTCCAGCAGTTTAGACATTAATGGCTGTGTGTTGAGTTATGTTGAGGGGACAGCAAAGTTACACTBIABTBABEAECTE5400]
U40452_P._shqipericus Helitron-1 DR [56500]
scaffold39565_10.7_P._lessonae TTTACATTGTAGCAAAGTGTATTTCTTCAGTGTTGTCACATGAAAAGATATAATAA’MMONNA‘F GTGAGGGGTGTACACACACTT THEBBAG
U40452_P._shqipericus [56600]
scaffold39565_10.7_P._lessonae ATACTGTATATAGTGCAACATTCCACAGCTTT@BAAREACACAGTTCAGAACTGGTCCCATCCAAGGATAGCGAGATGCAGTGGCGGCTGGT [56600]
U40452_P._shqipericus [56700]
scaffold39565_10.7_P._lessonae GCATTGGAGGCGCCGATGCATAGAGTTCAATGGGTTTTTTTTTTTTCTGAAGCACCCGATTAGAGCCAGAGGCTCTAATAGGCTTCAGAAAAGGGTGGG [56700]
U40452_P._shqipericus [56800]
scaffold39565_10.7_P._lessonae TCCGGGGCGCAGAGCACTGCGCCCTAGCCCACCCATTTGTGTGACAATAGCGAATGAAAATTCATTATTGTTACACGAATBGEIGEEI GGCAG
U40452_P._sShQiperiCus e e [56900]
scaffold39565_10.7_P._lessonae AAGCGGGTCCGAGACCCATTTCCTGATTGGCCGAAAGGCGAACCCATGCCATTGGCCAAGGAGGAGGCGGGAGGABTERIBEIBEAMECAGGGAG
U40452_P._shgipericus [57000]
scaffold39565_10.7_P._lessonae GGGACTGAGGAGAAGCCACCACTGCAAATCAGGTAAGTGCACTGGTCACTCTGCAGTGAAGGGGGCACAATGGTCTATGUGCGASTBRAGGGGAC
U40452_P._shgipericus [57100]

scaffold39565_ 10.7_P._lessonae GTCACTCTGCATTGAAGGGGGCACGCTGGTCTCT?2?2?2?222?2222222?227222222272022227222220220222222°222°22272?2°227222222[57100]
U40452_P._shgipericus [57200]

U40452_P._shqipericus [57500]
scaffold39565_10.7_P._lessonae P22?22?272?22?22?22272222222?22?22?22?2?22?2??CAAAGCAATGCCTATTCCATTTTTCTGTTTGCGCCCCCCAACCCCAAAAAAATTTTGAGCACC [57500]
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Table 2.4. (continued.

U40452_P._shqipericus [57600]
scaffold39565_10.7_P._lessonae AGCCGTCACTGGCGAGATGGAGAAGGGGGGTCTCGGCTCCTCTCAGGTGTTACAGAGTGGTGTCCTTCCATTGATGAGABS T [FAALCCCTTC
U40452_P._shqgipericus ~ semeeeemeeeeee [57700]
scaffold39565_10.7_P._lessonae GAGCTGCCTACTATGTGTGAATAAATGTTTCATCTTAATACTAGACTGAGATTGTGCTTTTCTCCTTTCTTCTTCATGGTCUIATAT [&CAQTGA
U40452_P._shqipericus [57800]
scaffold39565_10.7_P._lessonae CCAGCTCTCAGGAACGAGCAGCCATGAGTGGACATTGGACTTTTATTGTCTATAAATATTTCCTCAAGAGACTTTTTGTICICTGBTEMECCGT
U40452_P._shqipericus [57900]
scaffold39565_10.7_P._lessonae TTTCTCACCCCACATGCACCCCTCAGTATAGGCCCACACTACTCCTTCATCTTGCCTTCTTTTTCATCTCATACSCASTIIGTGEAGAA [57900]
U40452_P._shqipericus [58000]
scaffold39565_10.7_P._lessonae AATAAAACTCTTCCGATAGTAACCCCTTCTTACAGACTGGATCATTTGGAGAEZBGGAITCAACCCAGTGTAAGCTTCAAAACCACCAAACAT [58000]
U40452_P._shgipericus [58100]
scaffold39565_10.7_P._lessonae GAAGCTTACACATGCTTAGGACTGAAGAGCAKITBGCAGGAGAGCATGGGGAAAGTGAGTATTTGGGCGTACATTGTATGCACCCCTGCTTTATGG [58100]
U40452_P._shgipericus [58200]
scaffold39565_10.7_P._lessonae ATGAAATTGCCAATACCAGCTTTTATCAGTTTTACAGACAGATGCTGCTCTGTGTTTCAGGAGGGTTAAAGTGGTAGTAAACTCTAAAATTTCAATTCTA [58200]
U40452_P._shgipericus [58300]

scaffol d39565_10.7_P._lessonae CTCATTTAAATAATCAACACATACTGTGCAACTCACTGTCTTTAGAGCTCTTCTATCCTACTTACTTTTCTTGCAATCCGTCACEGBBOALCGGCACATTTC
U40452_P._ShQiperiCus e e [58400]
scaffold39565_10.7_P._lessonae CTCTGCTGTTAGTCCTTGCAATAACATGCCGTGCCTCGCTCACAGCCTCTCTGTGGCAATGCTCCACAATTCCACAAGBGRATGIEBEINTAATTG
U40452_P._shqipericus [58500]
scaffold39565_10.7_P._lessonae TTGCGATGCCAGACAGGGTTGCCATAGTAATCACAATGAAAATAAGGCTTGGCTACAAACTCACTGTGAATGCATGAGHTRBLS[E83GBT GAGAA
U40452_P._shqipericus [58600]
scaffold39565_10.7_P._lessonae AGGGCGCGGTGAAAATGGAAGATAATACTCAACATGGCACCGGCTTCAGATGAGGAGGAACAAATTACAAACTGCAGEMAGBTRFEBAIGACATC
U40452_P._shqipericus PeneiopeS XT [58700]

scaffold39565_10.7_P._lessonae GGTTAC NAGTHATCCCTAAAGAACCTICEEEETOCTANACACCATCEETTACCOATAACATCETCTCTIAACATATINGONET /S57AG T TTGACAACTATT
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Table 2.4. (continued.

U40452_P._shqipericus [58800]
scaffold39565_10.7_P._lessonae  ACCHIAASIATAACACCACEICCACEICICATCCIACCAIGENGAATSTAGGARCATGGTGGTTTTCTTGTTCAATATTTTTATTAA [58800]
U40452_P._shqipericus [58900]

scaffol d39565_10.7_P._lessonae GATTCAAGCAAGCAAAAGTCAGAAATACAATTATCTCTGGTTTGTAGAACTTAGCAAGGTGTATGCAACGCACCAAAAAAAAABRFIMAACAGGGATCAC
U40452_P._ShQIperiCuS e e e [59000]
scaffold39565_10.7_P._lessonae ATTGCATTGCTCAGGGCTTTTTTTCACTTGGAACTTGGTGGAACTTAGTTCCACCACCTCTGGCTCAGGCCCTCTGCTBCTTGATERACACTATC
U40452_P._shqipericus [59100]
scaffold39565_10.7_P._lessonae AAACCCAGAAGTCCAGCTTCTTGGTTTACAAGTGACAGCTTGTCTCCCAATGGCTGCCACAGATATGATCTCCTGAGCAGGATS TRIIIBAGTGC
U40452_P._shqipericus [59200]
scaffold39565_10.7_P._lessonae GGGACAAGGGGGATGCAGGTGCCGTGCGGATGCTGACACCCCCACTGGATAATCTCCCTGCAAGTGAGAGAGTCCEAEIGTAUBIZMATTGTGGT
U40452_P._shgipericus = s [59300]
scaffold39565_10.7_P._lessonae TGAGTTCCTGCCCCTATTTTCTGAGAAAAAATAGCCCTGGCATTGCTAATATATACAATTATTTTGTCAGTTGCCAAGANGAPTIEIARWCAC
U40452_P._shgipericus [59400]
scaffold39565_10.7_P._lessonae ATTCGTGACTGACCTTAGCAACCAAGAACAGAGTCTATAAAATGAAGGGGTCAGGTGTGATAAGCCGGTGTTCTAAAMAAATGIT(BGEATCCGTG
U40452_P._shgipericus [59500]
scaffold39565_10.7_P._lessonae CCGGACCCTCATCACTTCCGGTCACTTCCGGTGATACTACGTCACCACCAGCTGGAGCGACAGCTGT TGO IBIINIZAGRABGL/HI500]
U40452_P._shgipericus [59600]
scaffold39565_10.7_P._lessonae TTCCAGGTCCGATGAGATTTTAAGACTTTGCTAACAGCTGACTGAGAGGAGGMBGAFAGGACGACAACACCGCCGCGGGAAAATTTTACA [59600]
U40452_P._shqipericus [59700]
scaffold39565_10.7_P._lessonae ACACCGTCGCATCATCGAGCAAGGAAAATGTCTBERI GCGCACCGGGGCTCGCAACAGCTGTGGTGGTGACGTAGCGTCACCGGAAGTGACGAGG [59700]
U40452_P._shqipericus [59800]
scaffold39565_10.7_P._lessonae GTCTGGAATTTTC AGGGGGCCGATGAAATTTTACAACACCGGCGCACACATCAACATCAGTCAGTGGTGAGCAACAAGAAGAAACGAAGGGAAGGATTTA [59800]
U40452_P._shqipericus [59900]

scaffold39565_10.7_P ._lessonae CTAAAACTGGAGTACACAGAATCTGGTGCAGCTGTGCATGGCGGATACCAGATTTTACTGTTAGCCTAGGTTTGCACTGCCGTAACTTCAAGGTCGCGTG [59900]
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Table 2.4. (continued.

U40452_P._shqipericus [60000]
scaffold39565_10.7_P._lessonae ACTTTCGTGTGACTTTGAATCTGGCATCCCTGTGTGACTTCATCGCGGCTTGCATGCAAATTCTTTAACAGAAGTCAAMGZRA TEDATATTTGA
U40452_P._shqipericus [60100]
scaffold39565_10.7_P._lessonae ACCTAAAGTAGTGCAGGAACCTTTTCTAAGTCTGAGCGACTTGAGTCACACCGATTAGAACAGTTCCATTTCAGGTARNTRGGEGEBIGHCTT
U40452_P._shqipericus [60200]
scaffold39565_10.7_P._lessonae ACTTTGAACTCTGTCACATGACAAGTCACGGCAGTGTGAACCGGGGCTAAAAGCTTAATTGAACAAACTGAAGTTTAAAGCAGATTGGTTCCTATGCACA [60200]
U40452_P._shqipericus A-rich [60300]

scaffol d39565_10.7_P._lessonae GCTGCACCAGATTTAGTGTGCTCTAGTTTTGGTAAATCAACACCCTAGTGTCAAGCGTGTAAAGAGASABGAABGCSESNAGHAAZIB]
U40452_P._ShQIperiCuS e e e [60400]
scaffold39565_10.7_P._lessonae TAAGGGGAABE TCTGGGAAAAAGAAGAGGAGAGTAAAGTGGAGAACATGGTGCTTTTAAGAAAATTTAAGATCCCTGTCACATTCTTGCACAATCAA [60400]
U40452_P._shgipericus [60500]
scaffold39565_10.7_P._lessonae CATTTGCCTTGACACATGACACCATGGTGATTGGATTATGACTACTGAGGTACCCGTGGGCTATAACTGCTGAGGTATAGAGCC fSUBAQITCATT
U40452_P._shgipericus [60600]
scaffold39565_10.7_P._lessonae AAGGAAGCCATTTGGACAGGTGCTGGAGAAGTCTGCAGCAGTGACTAACTACTACGAACAAACATTGGAGTTACAT TTROANAASB6GAUUGCTAT
U40452_P._shgipericus = s [60700]
scaffold39565_10.7_P._lessonae GAGCTTTTCACACTATAACAAGTAACACTATTTGTGAGACTCATGCATGCTTACCTCCTGATGCATGAATAATATATAG TEIAATECADTTGA
U40452_P._shgipericus [60800]
scaffold39565_10.7_P._lessonae TTCAATCTGTGAGAAAAAAAAAAGAAATATTTAATTTCATAGGTAACACAATATAGCATTAAAAGCTTTCTTCACTCTACCRATGSTEAITDT TA
U40452_P._shgipericus [60900]
scaffold39565_10.7_P._lessonae GCACAACATCAGCATTACTGGGCTTTGTGCTCCCTACCTTTATAAATGCCAATAGAATTAGTATACCACTACTACARARGIAGSAEAB0900]
U40452_P._shqipericus [61000]
scaffold39565_10.7_P._lessonae AGATGCATCACTATGATCTTACATTCTTTTCCATATCTAAAAAGGTGTAGTTATTTTAGTARAATGGTAATAGGCCAAATATTTTCATAGCT [61000]
U40452_P._shqipericus [61100]

scaffold39565_10.7_P._lessonae TGCTCCTTTCTCACAGTGCCCTGCATTTCCTTCATATAIEATTCGGCTGTCAACGTGTCTGGTATGGCTTCTCTGTTCTTAACCGCTAGCTAGAG [61100]



144"

Table 2.4. (continued.

U40452_P._shqipericus [61200]
scaffold39565_10.7_P._lessonae TACTAGCCTACATTATCCCATCATTACCAAGCCATTTTTCAGTTTCAATTATTGTGATACTTTGGCAGACAATTACTCTGACARBAARCAQITGT
U40452_P._shqipericus [61300]
scaffold39565_10.7_P._lessonae ATAAATTTTATGACTTTTTTGGAGCCAGATAAAGCTGATATTTTATCTTTTAGTATACATGGGAAAAAAGACAAACATATG ARFZERA(BAAC]
U40452_P._shqipericus [61400]
scaffold39565_10.7_P._lessonae TTAATCTCCGTTAAAAAAAAGAAAAATGCCATTACAGTGTAAATATCCCAAAAATTACCHATAGRAGACCACAATGTGATCACGTTTCTTT [61400]
U40452_P._shqipericus [61500]
scaffold39565_10.7_P._lessonae TTGCCACAATTTTTTGGAAATTAAGAAATATGCTGGTATTAATGTAGTGAAGACATGAAGCTTGGTAATGGTCCACTAGATACAGTGCACTGGTAATAAA [61500]
U40452_P._shqipericus [61600]

scaffol d39565_10.7_P._lessonae CAGAGGGAGGAGATGGTGAAGGGGTTAATGCAGGGGTCTCAAAAAGGTGGCCCTCCAGCTGTTGCAGAACTACAATTCCCAIIBUGIGCATTGCAAGGCTGA
U40452_P._ShQiperiCus e e [61700]
scaffold39565_10.7_P._lessonae CAGTTACAAGCATGACTCCCATAGGCAAAGTCATGATTGGACTTGTAGTGCTGCAACAGCTGGTGGGTGGCAAGTTTGABABGIEIMBGGTTAAT
U40452_P._shgipericus [61800]
scaffold39565_10.7_P._lessonae AGTACATACAGTGGGAGGACTTAGGGGGCTTAATGTGCAGATGCCCAGGATAAAGGAGGTGAAGGGTTAAAAAACAGRFAEIABGIBEGAGGGT
U40452_P._shgipericus [61900]

scaffold39565_ 10.7_P._lessonae GTAAAAAAAAAAAAAAACTTTATTGGAATTCGCTGCTGATGTGATATGTACAGTGATCTGGATCGAAAGAATGACTTATTEATUCABIA@ITGC
U40452_P._shgipericus = s [62000]
scaffold39565_10.7_P._lessonae CTCTCCTACTTCCATTGTGAGAGAAGGGGAGGGCACACTACACTGTTTACATACATATGTTATCAATTTGATGGGTCTQGUGATGHRUABACAC
U40452_P._shqipericus [62100]
scaffold39565_10.7_P._lessonae CCCAATGGTATAGAGATGCTTCAATTGGCTCTGTACGATTTCCATAGAAAGCCCAATGTTTTTTTTTTTTTTTGTAGTGGCATTTACGTATAAACATCAC [62100]
U40452_P._shqipericus hAT-N33 CPB [62200]

scaffol d39565_10.7_P._lessonae TGCAGAAATAAGTGTCCACTACTTTTCTGTTTAAAGACEBEZ@GCUCCGCTGCTTCCACTAGGCAAACTAGGCAGCCBITEAGAG B2200]
U40452_P._ShQIPEriCUS s e e [62300]

scaffold39565_10.7_P._lessonae CTAGGGGCGCAGCCATGAGTCGGCACTCTCTCGCCATCATTAATGATCCTTGTGAGCTGAGGGGAGAGGCGGCAGTASGEEBAEABRWAAGGGAC
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Table 2.4. (continued.

U40452_P._shqipericus [62400]
scaffold39565_10.7_P._lessonae AGATAATAGGTGTCTGGGGCAGTGGCAGAACTACCAGGCCTTGGCTTTCCACCGCTGTTTGGGGGGGC????27?2?2?272?2222222? (82400777
U40452_P._shqipericus [62500]
scaffold39565_10.7_P._lessonae ????222?2222222222222222222222220220222022022°022022002002°00202002070°00°°70°°77  2222°2°222°2°2°27°2°222722777 [62500]
U40452_P._shqipericus [62600]
scaffold39565_10.7_P._lessonae ???2?2???2722?222?2222?222?2222222222022°020°2020722°02°02°077  2220200220072°00722°022202°2022°2722°22°2°22°22227272272727 [62600]
U40452_P._shqipericus [62700]
scaffold39565_10.7_P._lessonae ???2?2???2722?222?2222?222?222°222°727  2202000000000020070007272207220220022072200220722022°0220722°222°222°2°2°2227272727 [62700]
U40452_P._shqipericus [62800]
scaffold39 565_10.7_P._lessonae ??2?27?2?227222222222222222222222202220222222022022202222202220220222022022°022°22°°2°°2°°222°27°2°272727227?27 [62 - 800]
U40452_P._shgipericus hAT'N33 CPB = -—- [62900]
scaffold39565_10.7_P._lessonae ??7??2??2?2?27?2?2?2?2?22?2?2?22?22?2?2?2??2????CAAGTAGCTG GTCTTCCCTAGEECETANAATAGTCTAGCACCSBIRGITAGTAGATAA [62900]
U40452_P._shgipericus [63000]
scaffold39565_10.7_P._lessonae GAGGTTAAGGTATATCTAAAGCCAAATCTTTTTCTTTTGTTTTTTTGCCATCTGAAGAGGGGGTATTCTGTCCACTTTCTACAGEA(ESBAQTCA
U40452_P._shgipericus [63100]
scaffold39565_10.7_P._lessonae ATTTAGAGGATATCTTTCCAATTTGAGGGAAATCCCACTAACAGGGACACAGACAGCAAGGCAAATCTGTGGTATTAACTBCRTAGCTIATUCATAT
U40452_P._shgipericus = smeemeemeeeemeeeee [63200]
scaffold39565_10.7_P._lessonae ATTTTAAAAAGTTGTGTCCTTTGTTAGGATTTAAACACACATTTACTCTTCTAGTCTCGGTTTGCTTCTATATGTTCTTGTITRNANBG3R0TTC
U40452_P._shqipericus [63300]
scaffold39565_10.7_P._lessonae TTATTGTCAGTGTAGTTTTAAAGCAGTCTATTCTAACCATTTTGAGTAAGGTAATAAGTTGCAGCAGTAACATATATATATABABEGIZSDAIGAC
U40452 P._shqipericus [63400]
scaffold39565_10.7_P._lessonae TTTGGACACACCTTCTCATTCAAAGAGTTTTCTTTATTTTCATGACTATGAAAATTGTAGAGTCACACTTCAAGAGGAAGTTACAT (5R4A0]
U40452_P._shqipericus [63500]

scaffold39565_10.7_P._lessonae TTCACAGGTGTGCCCTGTCAGGTTTAATAAGTGTGATTTCTTGCCTTATAAATGGGGTAGEBATENIGCGCAGAAGTCAGGTGGATACAC [63500]
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Table 2.4. (continued.

U40452_P._shqipericus [63600]
scaffold39565_10.7_P._lessonae AGCTGATAGTCCTACTCAATAGACTGTTAGAATTTGTATTATGGCAAGAAAAAAGCAGCTAAGTACAGGAAAACGAGTAGBBAT(REDACTTTA
U40452_P._ShQIperiCus e e e [63700]
scaffold39565_10.7_P._lessonae GAAGGTCAGTCAGTCCGAAAAATTGGGAAAACTTTGAAAGTGTCCCCAAGTGCAGTCACAAAAAACATCAAGCGCTAGRAGRAME3TGE@CTCAC
U40452_P._shqipericus [63800]
scaffold39565_10.7_P._lessonae ACCGCCCCAGGAAAGGAAGACCAAGAGTCACCTCTGCTGCGGAGGATAAGTTCATCCGAGTCACCAGCCTCAGAAATCBGATEERRABICAGCAGC
U40452_P._shqipericus [63900]
scaffold39565_10.7_P._lessonae TAGAGACCAGGTCAATGGCACACGGAGTTCTAGCAGCAGACACATCTCTAGAACAACTGTTAAGAGGAGACTGTGTGAGRABAG (@3CUUICGTGGT
U40452_P._shqgipericus - [64000]
scaffold39565_10.7_P._lessonae TCTGCTAGGAAACCACTGCTAAAGAAAGGCAACAAGCAGAAGAGACTTGTTTGGGCAAAAGAACACAAGGAATGGACETEBEGARZIAATIGGAAAT
U40452_P._shgipericus [64083]
scaffold39565_10.7_P._lessonae TTTGGTCTAATGAGTCCAAATTTGAGACCTTTGGTTCCAACCACCGTGTCTTCGTGCGACGCAGAAAAGCBBRGSTGG
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Table 2.5. Calculation of the number of nucleotide differences (lower diagonal) and uncorrected p distance (upper diagonal) anddhsitesiations among
western Palearctic water frog species and oufgs®n the basis of nucleotidegsence of the serum albumin protein codéxgns.

Species 1 2 3 4 5 6 7 8 9 10
0,019 | 0,021 | 0,019 | 0,004 | 0,021 | 0,136 | 0,137 | 0,458 | 0,469
1 |P. lessonae No, (No, (No, ¢No, (No, (No, (NOo, ¢NO, (NO, |
38 0,006 | 0,012 | 0,017 | 0,006 | 0,136 | 0,137 | 0,455 | 0,464
2 | P.ridibundus N6, ( No, (No, (No, ¢No, ¢(NO, (NO, (NO, (NO, |
40 11 0,014 | 0,020 | 0,010 | 0,139 | 0,140 | 0,459 | 0,468
3 |P. cf.bedriagae | N6, 1N3, 4 No, ¢(No, ¢No, (No, ¢NO, (NO, (NO, |
39 23 27 0,019 | 0,012 | 0,138 | 0,139 | 0,458 | 0,467
4 |P.shqipericus | N6, 1N4, 4N5, & No, (No, (No, (NoOo, (NO, (NO, |
8 34 38 37 0,020 | 0,136 | 0,137 | 0,461 | 0,471
5 |P. bergeri N2, 1IN5, dN6, 4N6, 4 No, (No, dNo, ¢(No, (NO, |
37 11 17 21 34 0,142 | 0,143 | 0,451 | 0,462
6 |P.epeiroticus |N5, §N3, (N3, 1N4, §N5, § No, (No, (NO, (NO, |
268 268 268 270 265 247 0,003 | 0,477 | 0,481
7 |R. chensinensis |[N14 ,|N14,|N14,N14,|N14,|N14, No, (No, qNO, |
270 270 | 270 272 267 249 5 0,479 | 0,483
8 |R. kukunoris N14,N14,/14595/N14,/N14,/N14,/ N2, 2 No, (NO, |
887 881 868 884 886 770 927 931 0,123
9 | X. laevis N22,N22,/N22,|[KN22,/[N22,/[N21,|N20,|N20, NO, |
907 897 884 901 904 788 935 938 243
10 | S.tropicalis N21,[N20,/[N20,|N21,|N20,|N20,|N20,|N20,|N14,
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Table 2.6. Calculation of the number of aa differences (lower diagonal) and uncorrected p distance (upper diagonal) and theirestatidast aimong
western Palearctic water frog species and outgroups on the basis gfi@acseof the serum albunpnotein codilg exons.

1 2 3 4 5 6 7 8 9 10
0,048 | 0,058 | 0,045 | 0,011 | 0,055 | 0,237 | 0,24 | 0,624 | 0,636
1 |P.lessonae No, (No, (No, (No, (No, (No, (NO, (NO, (NO, (
29 0,016 | 0,02 | 0,047 | 0,003 | 0,233 | 0,237 | 0,622 | 0,629
2 |P.ridibundus | N5, ¢ No, (No, (No, (NOo, (No, (NO, (NO, (NO, (
27 12 0,034 | 0,056 | 0,020 | 0,251 |0, 25§ 0,616 | 0,629
3 |P.shqipericus | N4 , $ N3, 4 No, (No, (NOo, (NO, ¢ 0018 | NO, (NO, ¢
32 9 19 0,045 | 0,023 | 0,237 | 0,24 | 0,625 | 0,634
4 |P.cf.bedriagael N5, 1 N2, § N4, 1 No, (No, (No, No, (NOo, (NO, ¢
6 26 25 31 0,053 | 0,241 | 0,244 |0, 6 1] 0,629
5 | P.bergeri N2, 3N4, §N4, ¢ N5, ] No, (No, dNO, ¢ 0,021 |NO, (
22 1 9 8 21 0,271 | 0,273 | 0,607 | 0,622
6 |P.epeiroticus | N4, 4NO0, 4N3, (N2, ¢ N4, 1 NO, (NO, (NO, (NO, (
143 141 143 139 133 108 0,005 | 0,651 | 0,658
7 |R.chensinensis N9, § N9, 4N9, N9, 1N9, 1N8, § No, (NO, ¢NoO, (
145 143 145 141 135 109 3 0,652 | 0,658
8 [R.kukunoris | N9, 4N9, N9, N9, §N9, §N8, § N1, 6 NO, NO, (
376 375 377 340 340 242 393 394 0,179
9 | X.laevis N12,[N12,/N12,/N12,/N12,/N11,/N11,|N11, NO, (
384 380 383 348 348 248 398 398 109
10|S.tropicalis |N12 ,N12 ,/RN12,/N12,/N12,/N12,/N11,/N11,/N9, 1




CHAPTER 3

MANUSCRIPT 2: DISCORDANCE BETWEEN
MITOCHONDRIAL AND NUCLEAR PHYLOGEOGRAPHY IN
WATER FROG (PELOPHYLAX) COMPLEX OF THE
EASTERN MEDITERRANEAN REGION

¢cijdem Akén Pekken, C. Can Bil gin, Pet el
Schreiber, Glib Mazepa,GastonDenis GuexThomas Uzzel |l , J°rg

3.1. Introduction

Terrestrial environments in theastern Mediterranean region, including Anatolia,
has experiered highrates of crustal deformation for many millions of years.
Significant events (cf. Steininger and R
Sea linking the Mediterranean and the Indian Ocean as a result of uplift of the
Arabian Platform; the isolatn of the Paratethys Sea from the Global Ocean and

its evolution into separate basins, including the modern Black and Caspian seas;
the deformation of mountain ranges (e.g., the Pontides, Caucasus and Taurus);
and the onset of the Messinian Salinity GrigiSC) caused by interruption of the
marine connection between the Atlantic Ocean and the Mediterranean Sea. Seyrek
et al. (2014) provided an ttp-date synthesis of the crustal deformation since the
Late Miocene in a major part of the study region. Imlidoh to geological
processes, climatic changes modifying terrestrial environments include significant

global cooling and the formation of ice sheets during the Pliocene and Pleistocene
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periods (e.g., Ehlers and Gibbard, 2007) and an increase in topogeel@f as a
consequence of climate change through erosional unloading of the Earth's crust
caused uplift (Westaway et al., 2009a) have also caused significant changes in

terrestrial environments.

To study how such geological and climatic events have affected species
distribution, diversity, and genomes, a variety of mitochondrial and nuclear
genetic markers have been used. Although the genome of an organism is
subjected to common historical processmolecular markers do not respond in
the same way, resulting in discordance in tree topologies, branch lengths due to
heterogeneities (Edward, 2009), times of divergences and phylogeographical
patterns among genes. This is not surprising becausetygaebf marker has a
specific characteristics such as their inheritance mechanism, effective population
size, recombination and mutation rate (Avise, 1994; Ballard and Whitlock, 2004;
Currat et al., 2008; Leache, 2009; Petit and Excoffier, 2009).

Many potetial mechanisms have been suggested to explain observed discordant
patterns in both tree topologies and phylogeographic patterns in natural
populations; these include incomplete lineage sorting, gene duplication, horizontal
gene transfer, recombinationntiogression (Degnan and Rosenberg, 2009),
adaptive processes (-Bdsédtasymmetriest(Coyneé and 200 8) ,
Orr, 2004; Maroja et al., 2009,). In this paper we discuss the four most common
drivers: incomplete lineage sorting, introgressiodagdive processes and sex
biased asymmetries. Incomplete lineage sorting is the retention and stochastic
sorting of ancestral polymorphism, whereby some alleles, more closely related in
the gene tree than is expected given the species tree, suggest lpticaphy
misleading relationships among lineages and unpredictable biogeographic patterns
among MtDNA and nuDNA markers (Funk and Omland, 20B&ljard and
Whitlock, 2004; Maddison and Knowles, 2006).
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The next most frequently observed driver introgressiybridization, has been
defined as exchange of genes between distinct evolutionary lineages (Seehausen,
2004). It has obvious impact on adaptive radiations such as Darwin's finches and
African cichlid fish (Freeland and Boag, 1999; Salzburger et &02)2@nd on the
formation of new species as seerHeliconiusbutterflies (Mavarez et al., 2006).

In particular, in evolutionary lineages that have diverged for long periods of time
and have then come into secondary contact, for example as a result ®f rang

expansion from glacial refugia following the last glacial event.

The mode of introgression and its interaction with adaptive anebissed
processes generally results in asymmetric introgression, which can form the last
pattern of biogeographic disatance between mitochondrial and nuclear markers
(Toews and Brelsford, 2012). Seixased processes include mhlased dispersal,

as inPelophylax ridibundugHolenweg Peter, 2001); femateased, a fitness loss

in hybrids particularly the heterogametic seRen interbreeding occurs between
divergent species, for example in eastern Palearctic water , frégs
nigromaculatusand P. plancyi(Liu et al., 2010); or selection on genes playing a
role in mating behaviour, for instance in field crickeByllus firmus and G.
pennsyllvanicugMaroja et al., 2009). In adaptive processes, selection can also
favour one group of mitochondrial haplotypes over another in a particular
geographic region due to fitness advantage of its own distinct nuclear background.
Forexanp | e , Pl °tner et al . ( 2 0 ORrdibusdus we d
with the P. lessonaepecific mt haplotype have a fithess advantage over those
with ridibundusmitochondria, being less sensitive to oxygen deficiency. All these
sexbiased and adap® processes lead to asymmetric mitochondrial
introgression, resulting in a discordant pattern among mtDNA and nuDNA

markers.
Water frogs (genuPelopyhylak in the eastern Mediterranean region represent a

genetically and phylogenetically diverse groumgd®a up of lineages of both older
origin such as the Middle or Upper Miocene and others with a more recent origin
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in the Pliocene and Pleistocene (Pl°tner et
they are found in all types of freshwater environmentsir tekin physiology

makes them highly sensitive to environmental changes caused by climate change,

crustal deformation, and regional scale vertical motions that result in a loss or gain

of surface waters needed for their survival and reproduction. Thpulgimns

tend to be highly structured genetically and to preserve signals of historical
responses to geological and climatic chang
an almost ideal group to study of the effect of geological and climatic processes

on patterns of phylogeography and on the molecular evolution of protein coding
(mitochondrial) andnoc odi ng (nucl ear) genes (Beerl: e
2010, Akén et al ., 2010b) .

Recent phyl ogeographic study ofetad,astern Me
2010b) revealed extensive genetic diversity in mtDNA, separated into six main
haplogroups (MHGs). Three MHGs exist in Anatolia, the most widespread being

distributed from western Anatolia to central Russia; the other two Anatolian

MHGs are restried exclusively to the areas west (the Cilician Plain) and east of

the Amanos Mountains. The other three MHGs occur in the Levant, on Cyprus

and in Europe. Estimates of divergence times of these groups showed that their
separations were well correlated hvigeological events. How nuDNA reacted

during these geological processes is, however, not known. Furthermore, it is not

easy to identify any nuDNA marker that reflects true phylogenetic signals. In this

study, the composite serum albumin intbrRanaCR1 $Al-1+RanaCR1) was

used as a nuDNA marker. It supports some aspects previously identified using

MtDNA, including the sister group relationship betweBn perezi and P.

saharicus and their joint sister group relationship to other western Palearctic

water fogs, and the monophyly of the lessona@nd the Anatolian populations

(Pl °tner et al ., 2009) . 't also indicates
two distinct groups, and frogs from Cyprus represgndistinct evolutionary

specieqP. cypriensi | °t ner et al ., 2012) .
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Herein, we present large mtDNA and nuDNA dataset, collected from eastern
Mediterranean region especially Anatolia amelghbouring regions. These data
revealthat themarkers show discordances in the tree topology, the number of
distinct genetic stocks, the levels of genetic differentiation, the times of
divergence and the patterns of geographic distribu@ur. observations suggest
that inconsistency betweethe two marker setscan be explained by distinct
processes including incomplde lineage sorting and retention a@ncestral
polymorphism because oflarge effective population size of nuDNA; and
introgression after secondary contact acting withtsaeged or adapte processes
linked to the inheritance pattern of mtDNA

3.2. Material and Methods

3.2.1. Field Trips, Locality Selection and Sampling

Field tripsin Turkey (20162011)were plannedased ordistributiors of distinct
mitochondrialhaplogroups (MHG), broadly known from previous findings. Some

regions, especially southestern Anatolia, have been wedmpled while eastern
Anatolia has been represented by sampl es
2010b). Because the study areansists of an extensive geographical region,

locality selection was conducted in a way that should adequately reveal
distributions of genetic lineages. Our main target for locality selection has been

samplingriver systems homogeneously throughout Turkey

A total of 1500 tissue samples from 285 distiloatalities at altitudes from 0 m to

2276 m werecollected from withinTurkey. 111 additional samples fron32

distinct localities from Kazakhstan, Armenia, Ukraine, Iran, Jordan, Poland and
Germany were ab included. Moreover, a total of 691 samples from previous
studies (Pl°%°tner et al ., 2001; 2008; 200

2010a; 2010b) wereombined for analysis to reveal tlkstribution pattern

153



geneticmarkersdistribution of waterfrogs in theeasten Mediterranean region
(Appendices3.1 and3.2).

3.2.2. PCR and Sequencing of Mitochondrial and Nuclear Genes

DNA isolation was carried as described/y Ak én et al . (2010b). Th
amplification of two mitochondrial genes (NADH dehydrogenase subunit 2, ND2,

1038 bp; and NADH dehydrogenase subunit 3, ND3, 340 bp) were given by

Pl °tner e For anplificatior2d e nuclear serum albomntron 1

(SAI-1), including the no#long terminal repeat (nebTR) retrotranposon

Rana&CR1, the primer set ExE5 (forward) and ExR2 (reverse) were used

foll owing the met hod de sSTwoadditiendlintdsnal Pl °t ner
(Int) primers were designdohsed orthe complete sequencets ®Al-1 obtained

from homozygousndividuals, to read the secopdrt of the gene in heterozygous

individuals after positions of G orACrepeats where length polymorphism can

start. Afer G repeatsthe 630 bp region of the SAl gene was amplified using

primer sets IntlF: 5CACTCACTAAAA CAAGAAGAAAAGC 1306 or I ntlFv2:
5- CACTCACGAAAATTAGAAGAAAAGC 136 and -TTCAACRG- 5°
CTGGTT-TTCCCACi36. The 410 -hafteriCAmgpatswasalfo S A
amplified by primer set Int2F: 55GGTTGAACTGGATGGACGGAT 36 and

Int2R: 5- CAACAGCTGGTTTTCCCACTGIi 3 6. A mp/l fitHesepatiali on o
segment®f SAI-1 involved an initial incubation at 9& for 3 min, followed by

35 cycles of 94C for 1 mn, 60°C for 1 min, 72C for 1 min, then a final 5 min

extension at 72C. Using PCR primers and BigDye terminatdvemistry on a

3130XL or 3730XLGenetic Analyzer (Applied Biosystems), PCR products of

both the mitochondrial ND2 and ND3 genes and theaaucBAl1 gene were

directly sequenced b8ervices in Molecular Biology GmbH (Berlin, Germany)

and Mclab (California, United States) respectively. Sequences corresponding to

new mitochondrial ND2 and ND3 haplotypes and nuclearBalleles have been

deposted in the EMBL Nucleotide Sequence Database under the accession

numbers listed in Appendices 2.1 and 2.2.
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3.2.3. Sequence Alignment and Grouping

All sequence alignments were performed using the CLUSTALW algorithm in
MEGA 5.10 (Tamura et al., 2011). Alignments were then checked by eye, and
corrected manually. Because of the length polymorphism in the nucleat SAI
marker among distinct lineages, sevegalps were added to adjust length of
sequences. In theelophylax shqipericubneage, an additional 353 bp fragment
within the retroelementRana&CR1 was recognized. After searching the
RepeatMasker database (Institute for Systems Biology;
http://www.systersbiology.org; with the options: search engine=cross maitch;
speed/sensitivity=slow; DNA source=vertebrate), it was determined that this
fragment consists of simple repeats (GGTAC) and a member of DNA transposon
family (TDR22) (Jurka and Drazkiewicz, 2003d}his part of the sequence was

therefore removed from all genetic and phylogenetic analysis

For mitochondrial genes, each sequence was blasted againsbetiBank
database to establishwdich main haplogrouft belongs. For the nuclear marker,

the seqences of each individual wergrouped according to genotypaseither
homozygotes or heterozygotes. Two peaks in the chromatograms at corresponding
positions were accepted abketerozygotes. Because there were enough
homozygote indiiduals (nearly 500), welid not clone any nuclear sequences.
Instead, nuclear allele phasing or allelic composition of a genotype was estimated
on the basis of alleles derived from homozygotes (i.e. known phases) and internal
primer pairs that specifically amplified one membethe allele pair within each
genotypes becaused by polymorphism at the primer binding site. The resulting
alignment of albumin intron alleles was subjected to a test for recombination

using the Recombination Detection Program RDP 3.44 (Martin et al.).2010
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3.2.4. Phylogenetic Analysis

Calculation of haplotype and genotype frequency, haplotype diversity (h) and
gene diversity (H), expected/ observed
(Nei, 1987) were implemented in software ARLEQUIN verssah 1.2 (Excoffier

and Lischer, 2010). Estimation of model of sequence evolution for both data types
was conducted in MEGA 5.10 based on the Bayesian Information Criterion (BIC,
Swarz 1978). The besdfit molecular evolution model for the complete
mitochordrial ND2+ND3 (328 sequences) was the general-tenersible model
(GTR) with gammeashaped rate variation (G = 1.046) and a fraction of invariant
sites (1=39%) (In L=12585.68, BIC=33328.34); the bddtmodel for the nuclear
SAI-1 + Rana&CR1 (145 sequemrs) was the Tamw@parameter (T92) model
(Tamura, 1992) with a gamnuastributed shape parameter G = 0.622 (In L=
6794.10,BIC=17040.46). Because the GTR model is not available in MEGA for
genetic distance calculation, the second -Bieshodel, the Tamta-Nei (TrN)

model (Tamura and Nei, 1993) with a gamsi@aped rate variatio(G=0.325)

and (In L=-1263843, BIC=33381.97) was used to calculate genetic distance
among distinct mitochondrial groups.

Bayesian phylogenetic analysis and divergence time estimation of mitochondrial
and nuclear data sets were performed in the program BEAST version 1.7.5
(Drummond et al., 2012). The data sets were prepared using the BEAST
assistance program BEAUTI 1.7.5. Rbe mtDNA data set, Bayesian analysis
was initiated from the UPGMA starting tree general timeersible mutation
model (GTR) with gammahaped rate variation, using 4 discrete mutation
classes, and a percentage of invariant sites (GTR+G+l) (Huelsenlmgkck a
Rannala, 2004). For the nuDNA datasite Hasegaw&ishino-Yano (HKY)
mutation model (Hasegawa et al., 1985) with gamma distributed site rate
variation, using 4 discrete mutation classes, and a percentage of invariant sites
(HKY+G+I), was set to run uisg a random starting tree. For the nuDNA data set,

a relaxed molecular clock (Drummond et al., 2006) was us#reasfor
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MtDNA data set, a strict clock wasstimated usingrauncorrelated lognormal
prior and the Yule model as a tree prior. To calculadsterior distribution
parameters, the MCMC was rfor 100,000,000 steps and sampled every 10,000
steps.The first recorded 1000 trees were discardedb@srin. The effective
sample sizesfor posterior probability were evaluated from the logfiles in
TRACER 1.5 (Rambaut and Drummond, 2009). Additionaflynigromaculatus
(North Korea),P. saharicugnorthrwestern Africa) P. perezi(lberian Peninsula

P. lessonagqCentral Europe)P. bergeri (Apennine Peninsula)}p. shqgipericus
(western coast of Balkan Peninsula), @hdcretensis(Crete) were included as

outgroup comparisons in this study (Appendices 1 and 2).

To reveal evolutionary relationships and current mutational variations and
probable ancestral connections among mibochial haplotypes and nuclear
alleles, mediafjoining networks (Bandelt et al., 1999) were constructed using the
program NETWORK 4.6.1.1. For haplotype phylogeny 1817 ND3 haplotypes and
for nuclear phylogeny 1369 SAHRanaCR1 alleles were used. Outgroup
sequences were excluded from the network analysis for both mitochondrial and

nuclear datasets.

Bayesian tree topologies, numbers of mutational connections and branching
patterns among haplotypes and alleles, using TrN+G genetic distance on the basis
of joi nt ND2+ND3 sequences (as suUu®gest ed
genetic distances among SAtRanaCR1 allelesvere accepted as parameters to
define the MHGs, thenain allele groups (MAGS), subgroups, and allele groups.

In addition to these, uniqueariations such as transitions, transversicasd
insertions and deletions (indels) within the SARanaCR1 marker were used to
define allele groupshecausewvhen programs calculate genetic distance from a
dataset including indels as well as substitigidghey generally underestimate

genetic distance among lineages.
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Divergencetimes for both mtDNA and nuDNA datasets were calculated by
applying two distinct methodd.he frst was a simple linear regression model as
usedby Akén et al. parvaisk OrblHG. genEtic distante Dds A |,
divided by two constant evolutionary rates (1.4 and 1.5% per Myr) calculated
using as a calibration point two distinct divergence times (5.3 and 5.5 Ma)
between Cyprian and Anatolian water frog populations. For nuDlditwse T92

+ G genetic distance was divided by two evolutionary rates (0.69 and 0.72% per
Myr) calculated using the same two putative divergence times (5.3 and 5.5 Ma)
between Cyprian and Anatolian water frog populations. Second, a Bayesian
method was apied, using the software BEASTD(ummond and Rambout,
2012.

3.3. Results

3.3.1. Molecular Diversity

In total, 568 ND2 and 1821 ND3 sequences from Turkey, the Middle East,
Central Asia, the Levant, Cyprus, Central Europe and Eastern Europe were used
in the analysis (AppendiB.1l). The ND2 sequences were represented by 242
distinct haplotypes withh =0 . 9@ 0N® a n d1.34%,=vile 7tlie NND3
sequences defined8 2 di st i nct hap.00datnydBe A3Eh.t h h=0. 93
The jont sequences (NDAD3; N=328) including outgroups ctained 663
variable sites (48%) of which 606 (446) were parsimomynformative The
nuclear marker analysis for SAKRana&R1 vyielded sequences for 1369
individuals from the same spread of regions (Appendi). They were
represented by 295 distinct genotypes of which 863 Wweterozygousaind 506

were honozygous with expected heteygosityD.9314 and observed
heterozygosity8.6304. These genotypes were formed by 114 unique alleles with
gene di vero0o3u pgdH= a.20%aTaeNunique alleles and outgroup
sequence$N=145) contained 268 variable sites (28)1of which 190 (164%)
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were parsimomynformative. No evidence for recombination of nuclear serum

albumin alleles was found.

3.3.2. Phylogenetic Relationships, Genetic Divergence, and Geographical

Pattern of Mitochondrial Haplogroups

The Bayesian trempology, from jointanalysis of ND2+ND3 genes (Fi§2), the
medianjoining network (Fig.3.3), the geographical pattern of ND3 haplotypes
(Fig 3.1) and pairwiseTrN+G among ND2ND3 sequences (Appendil.3)

i ndicate eight wel/l di ffer en20i0®.tTeed MHGSs

mean TrN+G distances (G=0.325) between these eight MHGs varies from 0.032
(MHG6-MHGY7) to 0.102 (MHGIMHGS8) while mean distance values within
each MHG was O 0.014.

MHG1 includes specific haplotypes of EuropeRn ridibundus ranging from
Fran@ (throughout Europe) to Central Russia, and haplotypes of Balkan lake
frogs, P. kurtmuelleri( Ak én et al ., 2010b) . MHG?2
haplotypes of. bedriagae found in Jordan, western Syria and the Nile delta of

Egypt. Even though this gup has been sampled only to a limited extent, it

reveals a high diversity (" =1.0N0.59%),

MHG2a was found only in Jordan and As Suwayda in southern Syria whereas
MHG2b was recorded in Egypt and elsewhere in Syria attual geographic
patterns of these subgroups are not known, however, beacuse of limited sampling.

MHG3 represents characteristic haplotypes of the recently described species

cypriensis( Pl °t ner et al ., 2012) in Cwtprus.

and MHG5 (Cilician East) were found mainly in the Cilician plain sympatrically,

but the frequency of MHGS5 is higher in the eastern part of the Amanos mountains

(0]

S

(Akén et al., 2010b; Fig 3.1. and Append,i
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Figure 3.1.Distribution of main mitochondrial haplogroups (MH®) and subgroups (MHG6a
d) in the eastern Mediterranean region water frog complex (d&glaphylay.

MHG6 (cf. bedriagae Anatolia) is the most diveesgroup (haplotype diversity,
h=0.08PaNdnucl eot i de di0Y).dtrcansists yf, four sebiroupsN

(ad), between which the mean genetic distance ranges from 0.017 to 0.027.

MHG6a (cf. caralitanug was mainly found in souttvestern Turkey (the

Anatolian Lake Districtand Konya plain It coexists with haplotypes of MHG4

and 5 in the eastern border of Konya plain. MHG6b defigensi$ was locally

distributedi n t he regi on between Antalya and Mujl
of southwestern Turkey, also in Rhodos and Karpathos islands. 6¢HG.

bedriagag is the most widely distributed subgroup, ranging from western
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Anatolia, including the Agean islands of Samos, Lesvos &dios, to central

Russia andto the northern shore of the Caspian Sea (type localityP.of

ridibundug. MHG6d (Euplates) was found in the catchments of Euphrates and
Tigris rivers (Akén et al ., 2010b) in ea
of MHG6c in the valleys of the Aras and Kura rivers in northeastern Anatolia and

western Iran (Fig.1).

MHG7 (CentralAsia 1) corresponds tcharacteristidaplotypesof P. terentievi,
distributedto the south and east of the Caspian Sea in Iran, Turkmenistan and
Uzbekistan. MHGS8 (Central Asia 2) represerttsaracteristichaplotypes ofthe
undescribed specigP. sp. novm, found in Kyrgyzstan, Kazakhstan angstern
Tajikistan. It coexistswith haplotypes of MHG7 on thriver Zeravshanyhich is

north-east of the riveAmu Darya (unpublished data).
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Figure 3.2. Maximum clade credibility tree calculated on the basis of Bayesian phylogenetic
analysis of the joint ND2+ND3 mtDNA haplotypes (1378 bp) from Western Palearctic and eastern
species of eastern Palearctic water frogs (gePei®phylay. Values at nodes arposterior

probabilities. The branch labels are haplotype IDs of ND2 and ND3 combinations given in

Appendix3.1.
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Figure 3.3. Median joining network of mitochondrial ND3 haplotypes constructed by NETWORK 4.6.1.1 (Bandelt et al., 1999) showing igahealog

relationships among main haplogroups (MH&land subgroups (MHGE&d and MHG2&b). The sizes of the circles represent higjple frequency; median
vectors (mv) indicate ancestral haplotypes that were not observed in the data set. Numbers on lines show mutationamt@argéslotype to next one in

the ND3 alignment.



3.3.3. Phylogenetic Relatioships, Genetic Divergence, Geographical Pattern
of Nuclear Allele Groups and Their Relationships with Mitochondrial
Haplogroups

The Bayesian tree topologies (F8#), the medianjoining network of the nuclear
SAl-1+RanaCR1 alleles (Fi@.6), the geographic pattern of nuclear alleles (Fig.
3.5a,b,c), the pairwise T92€6 genetic distance (Appendi8.4) and unique
molecular variations among albumin alleles, particularly for subdivision of
subgroups and allele groups (Appengi%), reveal fivedistinct MAGs MAGL1
(Anatolig, MAG2 (Asid), MAG3 (Ridibundu3, MAG4 (Levant BED2) and
MAGS5 (Cyprug. The nean T92+G distance (®%622) between these MAGs
ranged from 0.013MAG2-MAG3) to 0.050 (MAGIMAGS); the mean distance
valuesamong MAG1, MAG2 and MG3swere T3t p.Tt

The Anatolia MAQ. is the most widespread anell differentiated monophyletic
group within the eastern Mediterranean water frog complex, witke allele
subgroups (@; Fig. 34), some widely distributed others geographically
restrictel. The mean distance values between the five subgroups are@0IEH

Each of these subgroups in turn consists of one or more allele groups. MAG1 has
variations in G repeats {8 at positions between 514 and 518 within the

RanaCR1 element anoh T repeatst positions 1138.140at the end of the intron
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MAG 1a has threallele groups: ANT1, ANT2 and ANT3. Alleles of ANTant1:

1 - ant16) were found only in the closed Konya basin (most frequently, including

the type locality ofP. cf caalitanug, in KayseriSul t ansaz | é&fbéer and Akke
|l akes (Il sparta province), and Bxtceptl kekl e | al
for K¢gtahya and Uk ak, MHGGagct. catalyapusy sverec har act er i
also foundat all of these localitieSThe ANT2 allele (ant2l) wasmost frequently

recorded in the Anatolian Lake District region excepa few localities (Afyon

and Kz mir ¢candarl &) w h e rcaralitannsdsperificd u a |l s h ad
haplotypes (MHG6a). In contrast, alleles of ANT3ant31 - ant36) were

distributed in most parts of Turkey except western Anatolia. Its distribution,

therefore, covers not onlye cf. caralitanus subgroup(MHG®6a) but also other

mitochondrial haplogroups (Fi§.1).

MAG1b has two geograpdally restricted akle groups ANT4 and ANTS.

Alleles of ANT4 (ant41 - ant44) were frequently found in the Mediterranean

coast al region of SW Anatolia between Ant :
specific for cf.cerigensistMHG6b) occurred They were also found in the Lake

District region where cfcaralitanus specific haplotypesMHG6a) were found,

and | ess frequently i n the catchment of |
haplotypes specific of chedriagag(MHG6C) were presentin contrast, alleles of

ANT5 (ant51 - ant57) were predominantly recorded farther east along the

Mediterranean coast of Anatolia between Antalya and Mersin where haplotypes

specific for cf.caralitanus (MHG6a) occurred. The MAGc (ced-1) allele was

only found on the islands of Rhodos and Karpathos, where dnlgerigensis

specific haplotype@VIHG6b) have been reported.
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Figure 3.5a. Distribution of allele groups of the Anatolia main allele group (MA@)aAsia
(MAG2: CIL1, TER, CL3, BED1), Cyprus (MAG5) and Levant (MAG4: BED2). Distribution of
RID (MAG3) is shown on this map without giving group divisions.

MAG1d has three allelgroups: ANT6, ANT7 and ANT8. Alleles of ANT@nt6

1 - ant62) were found between nordastern Anatolia, Ukraine and Kazakhstan,
including throughout the &licasusAlleles of ANT7 (ant71 - ant73) hadthe
widest distribution, including western and central Anatolia, western and central
parts of the Black Sea regigdbut not the eastern Black Sea regiard Thracia,
Ukraine and Kazakhstaithe absence of this allele group fraime eastern Black
Sea region indicates that it probably spreadr Thracia and the westeBiack

Searegion from Anatolia to eastern EuropANT8 includes several rare alleles
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(ant81, 84 and 85), found in a few localities, as well as common alleles-8nt8

(in westen Anatolia) and ant2 (several locaties in Ukraine, Kazakhstan but

onl vy one | ocal i t-iEberilake), Whichduggeasts thathkeyx e hi r
occurred frequently in Anatoliaithe past, but later they wdoest or becene rare.

The distribution of this MAGd shows a similar pattern to haplotype MH@6¢c
bedriagae Fig. 3.1).

MAG le has four allele groups, ANT9, ANT10, ANT11 aANT12. Alleles of
ANT9 (antg1 - ant93) were onlyfound in southwestern AnatoliaAlleles of
ANT10 (ant101 - ant1G5) were distributed in souttvestern, western, and central
Anatolia, the western Black Sea region and Thracia. Alleles of ANaAtlL11 -
ant1110) were found throughout Turkey excefir southern Mediterranean

coastal localities.

The Asia MA@ is probably the most interesting group, consisting of
geographically overlapping or adjacent western Asiiele groups (CIL1, CIL3
and BED1) ad adjacent Central Asiaallele groups (TER and SP NOMhe
mean distance values between these b@i§40.011. WithinMAG2, there are
variations in the number of CA microsatellite repeat6)(4t the 3' UTR region of
the Rana&CR1 retrotransposon, arall share a 25 bp deletion at position 1051
1075 (Pl °tner et al., 2012).

Alleles of CIL1 (cil1-1-cil1-8)occur in the Cilician and Nar |
western and eastern sides of the Amanos Mountains. At the boundaries of these

plaing several hierozygousindividuals, carrying alleles adhe CIL-1 subgroup

andeither MAG1 or MAG3groups were found.

Alleles of CIL3 (cil3-1 - cil3-3) were interestingly found in the eastern Amanos
mountains in a few | ocalitiesunm&Keéd&rékihmn i n
Kahr amanmar ack province) and i n &ordan ( Al
individuals were heterozygouwsth an allele of BED1). Alleles of BED@ed13,
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bed13 - bed15) were also recorded in Jordan, Syria and one locality in Turkey
( Lake KuemaaocneindjviduaiWtas heterozygous carrying alleles of CIL1
and BED1 groups There may however,well be individuals carrying alleles
belonging to CIL3 and BEDL1 in the region between Hatay in Turkey and Jordan
particularly throughout the catchment of tRever Orontes. No field studies have

so far been carried out in this region; sampling there (which will only be possible
when the political situation in Syria and Lebanon improves) could make clear
both the phylogenetic positions of these groups and rblationshipgo theCIL1
group, which are now only suppadtdy a low posterior probability value, 0.3
(Fig. 3.5). In respect ofmtDNA, central southern Turkey includes the Cilician
West (MHG4) haplotype (west of the Amanos Mountains) and Cilician East
(MHG5) haplotype (east of the Amanos Mountains), wlidplotypes ofP.
bedriagae (MHGZ2) distributed in Syria and Jordan (Fig.l). Just & for the
NuDNA data, the haplotype pattern is not known in the catchment of the River

Oronteshetween Hatay and Syria

The TER groufalleles cil21, cil2-2, terktter6), one of the Central Asegroups

of MAG2, was mostly found to the south and east of the Caspian Sea, in Iran,
Turkmenistan and Uzbekistan. The distribution of these alleles overlaps with that
of haplotypesspecific forP. terentievilunpublished datalt is difficult to explain

why two alleles, cil21l and cil22, were only found in centradouthern Turkey,
forming a clade within the TER group, not the CIL1 groumglividuals carrying
these two dtles, have haplotypes from distinct groups (MHG4 and 5 and MHG6c
and d), depending on the localit4lleles of the other Central Asian groupP

NOV, were found in Kyrgyzstan, Kazakhstan and western Tajikist@incident

with haplotypes specific fdP. 9 nov.(unpublished data).
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Figure 3.5b. Distribution of allele groups in centrabuthern Turkey (MAGla, MAG1lb, MAG1d,

MAGle, RID MAG3, Asia MAG4 (CIL1, CIL2=TER, CIL3, BED1) and the Levant (Levant
MAG-BED2, BED1 and CIL3).

The Ridibundus MAG iswidely distributed. It shows variations in CA
microsatellite repeats {50) at the 3UTR region of theRanaCR1 retrotransposon
within SAI-1 and T repeats {6) at the end of thmtron (positions 1135.140). It
consists of four allele groups (RIERID3 ard KUR); mean distance values
between these are 0.00313. Alleles of RID1 are mainly distributed in the
European part of Turkey, the western Black Sea region, Kazakhstan (indlueling
allelerid1-5, found at the type localitgf R. ridibundu$ and Ukrane (Fig3.4b),
where some individuals were heterozygous for one allele thenRID1 group
the other allele from the Anatolia MA@ or the MAGle sulgroups. This
sympatric distribution of RID1 and ANT allele groups is also supported by the
overlapping disibution of mMtDNA haplotypes belonging to MHGc (cf.
bedriagag@ and MHG1 P. ridibundu$ in these regions, except in the western

Black Sea wherdaplotypes of cfbedriagaetype were only recorded but no
ridibundusspecific haplotypes.
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RID2 includes Central Europeaspecific ridibundus alleles (id2-3 and 2-4).

RID2 alsoincludes one of the most commaidibundusalleles (rid21) in Central
Anatolia and the Black Sea region, as wellr@R-6 and 2-7 (unique tothe
European part of Turk® and rid25 (a common allele in nortbastern Anatolia
Relationships between these last three alleles and the othersoarever,not

clear. Alleles of RID2 in Turkey were carri@d homozygotes or heterozygotes in
individuals with alleles from other ANT or RID grougxcept in Central Europe

and the European part of Turkey, the haplotype pattern of Central Anatolia, the
Black Sea Region and nordastern Anatolia (where the hatyijoe specific forcf.
bedriagaewas present), was not concordant with the distribution of nuclear alleles

of RID2 group, since nadibundushaplotypes were found in these regions.

RID3, the most frequent rid allele group in Turkey, includes alleles fapsaiyi

distributed in the eastern Anatolia (rid3 3-8 and 39), the rid35 allele found in

some | ocalities near the Tuz G°Il ¢ salt |
part of Turkey and in sowtbastern Anatolia, and the rid3allele recorded onlgt

afew localitesnear he Tuz G°1 ¢. I ndi vi despetigdly wer e e
in eastern and central Anatqgliar heterozygote witlalleles from the ANT, CIL

and RID groups. The RID3 group probably reveals the most discordant haplotype
pattern; tle region where alleles of this group are found is dominated by
haplotypes of the ctaralitanus cf. bedriagaeor Euphr at es hapl ogro
al., 2010b). Except in the European part of Turkey, none of haplotypes of the
ridibundusMHG were found in thee regions.
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Figure 3.5c. Distribution of allele groups of RID MAG3 (RID1, RID2, RID3 and KUR).
Distributions of other MAGs, including Anatolia, Asia, Cyprus and Levant are shown only without
group divisions.

Group KUR contains alleles characteristic of Balkan lake friegkurtmuelleri It

is well resolved from the other RID allele groups by the high posterior probability

value of 0.93, the number of mutational connections in the mgaiiang

network and seeral unique mutations within the SAFRanaCR1 marker,

including a 124 bp deletion starting after the CA repeats at position89(b8

(Pl °tner et al ., 2009) . The distribution
the haplotype pattern specifior P. kurtmuelleri Its complete distribution ants

relationships with other European water frogs are not known.
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The Levant MA@ (BED2) is the other group that carriBs bedriagaespecific
haplotypes. In contrast to the BED1 growhich isclosely relatedo Cilician and

other Central Asian groups, BED2 formsckade amongoutgroup species. It
seems to have sister relationships viAtrshqgipericusP. lessonae and P. bergeri,
although this conclusioris supported by a low posterior probability value (Fig.
3.5). Alleles of this grougshare with the Asia MAGa 25 bp deletion at positions
10511075 butalso has a 7 bp deletion at positions-764 and several unique
transitions andransversions. Alleles of this group were found in Jordan, but its
actual disribution is not known because of sampling deficiency. Finally, the
Cyprus MAG5 has alleles characteristic of the recently described Cyprus water
frog speciesP. cypriensid Pl °t ner e tit caries haplo®ed specifica n d
of this species.
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3.3.4. Comparison of mtDNA and nuDNA Tree Topologies and Estimation of
Times of Divergence

Our Bayesian phylogenetic results reveal clear discrepancies between the
mitochondrial and nuclear gene trees (F3dl). The topology obtained from
mitochondrial genes consists of several reciprocally monophyletic groups,
supportedby high posterior prodallities. In contrast, the topologased on the
nuclear marker containsoth weakly supported groups, some of which showed
paraphyletic relationshipgandsome well supported cladeghus, for example, in

the mtDNA treeP. bedriagagMHG2) represents amgroup species, clustering

with P. ridibundus(MHG1) as a sister groupyhereasin the nuDNA tree it
(Levant MAGDH) forms a clade withirthe outgroup specie®. shqipericus/P.
lessonae/ P. bergerP. epeiroticussplit off beforeP. cretensis/P. cypriensis

the mtDNA tree,but in the nuDNA treeseems more closelselated with the
Anatolia and Asia/Rid MAGSsP. cretensidiverges earlier thaR. cypriensisn

the mt DNA tree, but these two form siste
al., 2012).P. ridibundus in the mtDNA tree forms a sister group with.
bedriagaefrom the Levant whereas in the nuDNA tree it clusters with the Asia
MAG2, including groups from Central Asia, centsaluthern Turkey and the
Levant(BED1). In contrastto thewell characerized Cilician (MHG4 and 5) and
Central Asia (MHG7 and) monophyletic groups in the mtDNA tree, their
relationships within the AsieMAG2 are not fully resolvedsomeclades within

this group were indeed only weakly supported.
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The two methods for estimatinglivergence times, a simple linear regression
model and analysis using BEASprovided similar resultswithin a data type
(Table 3.1). As already noted, for both mtDNA and nuDNA, divergence times
between the Cyprian and Anatolian water frog populati@3 and 5.5 Ma) were
used as a calibration poftbased on the idea that these populations became
separated arounthe end of the MSC when the Mediterranean Sea reverted to
bei ng a ma rnietrak 2000b)s Using ti{egekcadibration points, however,
there are discrepancies between mtDNA anBDNA for some groups or species.
Thus, for examplethe estimated rate fomtDNA evolution indicates thatP.
cretensisdiverged before 9 Ma, whereti®e estimated rate fonuDNA evolution
indicates that its divergenceoccurred around the same time as thatPof
cypriensis about 65 Ma. mtDNA indicatesa deep divergence (about 31% Ma)
between Cilician groups (MHG4 and 5) and Central Agieoups (MHG7and 8)
whereas nuDNA results indicagevery shallow divegence among these groups
(CIL1 and 3-TER and SP NOV) diversifying about 1.50.5 Ma. Similarly, in
contrastto the mtDNA results, divergence between the RID N8ABd the Asia
MAG2 seems very receirt the nuDNA results (~2:Q.7 M3).
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Table 3.1. Estimates of divergence times for mtDNA and nuDNA markers. Divergence times
calculated between mitochondrial groups (MHGs) and subgroups on the basis of TrN+G distances

and between nuclear grapMAGs) and subgroups on the basis of T92+G distances. An
evolutionary rate for mtDNA was estimated by dividing genetic distance between MHG3 and

MHGs 4, 5, and 6 (0.077) by the two divergence times (5.3 and 5.5 Ma), giving rates of 1.45%

Myr'1 and 1.4% Mr1 respectively. For nuDNA, the T92+G distance between the Cyprus MAG5

and subgroups CIL1, CIL3, and BED1 of Anatolian MAGL1 (0.038) was divided by the same two

time estimates, yielding rates of 0.72% Myrand 0.69 Myfd respectively. Using BEAST,

divergence times were estimated using the calibration poinypriensis sister clade (Anatolian

popul ations) at 5.3 N ideathprdess The tree prior was

Divergence Time Estimates (Ma)
BEAST
Group Comparisons TIN+G Regression Model | Mean | 95% credibility
MHG1/2-MHG3-8 0.082 5.47
MHG1-MHG2 0.079 5.27 5.1 2.386.81
MHG3-MHGA4/5/6 0.077 5.3**
MHG8-MHG6/7 0.052 3.47
MHG4/5-MHG6/7/8 0.047 3.13
MHG4-MHG5 0.041 2.73
MHG6-MHG7 0.032 2.13 4.27 2.125.49
MHG6aMHG6b/c/d 0.021 1.40 3.87 1.94.96
MHG6d-MHG6b/c 0.018 1.20 3.42 1.64.31
MHG6b-MHG6c 0.017 1.13 3.12 1.36-3.88
P. cretensisMHG1-8 0.176 11.73 7.52 4.0210.42
Rt buncuAcia MAGS 0.040 5.56
,\Cﬁf(;‘jélar}gﬁ'g’;BEDl 0.038 5.3 4.76 2.856.59
MAGa-MAGb/c/d/e 0.015 2.08 3.3 1.575.21
MAGe-MAGb/c/d 0.010 1.39 2.2 1.1-3.56
MAGb-MAGc/d 0.007 0.97 1.89
MAGc-MAGd 0.005 0.69 1.66
Ridibundus MAGAsia MAG 0.013 1.81 3.4 1.695.48
RID1-KUR/RID2/RID3 0.008 1.11 2.24 1.043.74
KUR-RID2/RID3 0.010 1.39 1.55 0.722.67
RID2-RID3 0.005 0.69 0.92 0.321.69
BED1-SP
NOV/CIL3/TER/CIL1 0.008 1.11 1.68
SP NOVTER/CIL1 0.010 1.39 1.28
TER-CIL1 0.005 0.69 0.96 0.421.67
BED2-
Anatolia/Asia/Ridibundus 0.048 6.67 7.94 4.07-12.36
P.cretensis
Anatolia/Ridibundus/Asia 0.035 4.86
MAG
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34. Discussion

Our analysis of both mtDNA and nuDNA markers in the eastern Mediterranean
water frog complex hasncoveredseveralstriking discordances. Thavolutionary

rate estimateé for two genomes is different, with the mitochondrial rate (~0.7%
Myr™) nearly twice the nuclear rate (1.4% Myr Six major discordant groups

and their probable causes are discusstolw.

34.1. Potential Mechanisms Causing Phylogeographic Discordance among
MtDNA and nuDNA markers

34.1.1.P. cypriensisversusP. cretensis
34.1.1.1. Isolation of Cyprus

We have used as a calibration point the isolation of Cyprus from Anatoita5

5.3 Ma based on the palaeogeography of the region at the time of the MSC
(Pl °tner et al ., 2010; Akén et al .,
constrained such that Cyprian water frogs became isolated from the mainland
after the MSC, indicatkthat populations on Crete diverged A Ma, before the
MSC (Pl °tner et alh).]ncdhtadt,loyur netvkesults fa the a |
nuDNA marker (Fig.3.7) indicate that both the Cyprian and Cretan populations

diverged from the mainland at thedeof the MSC and are a sister species.

Pl °tner et al. (2010) and Akéen et al
of the MSC, when the Mediterranean basin padially reflooded, a land bridge
linked Cyprus to Anatolia, allowing exchange of frog populations. This land
bridge became flooded and the frog populations became isolated when the
Mediterranean Sea rose to its present level at the end of the MSGeastart of

the Pliocene. A more recent synthesis of the palaeogeography and
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palaeoenvironments in the Mediterranean region during the MSC (Bache et al.,
2012) agrees that the MSC began about ~6 Ma when uplift of Spain and Morocco
restricted the connectisrbetween the Mediterranean Sea and the Atlantic Ocean
(cf Krijgsman et al., 1999a;b), resulting in the desiccation of the Mediterranean
basin; and also agrees that the ending of the MSC involved partiabdeng of

the basin, at which point the seafage was ~650 m below its present level.
Subsequent rooding to the present séavel occurred at an orbitalyined age

of 5.46 Ma. This is the best current estimate for the timing of the end of the MSC
At present, Cyprus and Anatolia are separated beaway that in places is ~750

m deep. The present sea floor does not mark the sea floor at the end of the MSC,
however, because it is underlain by Pliocene and Pleistocene sediment; between
Cyprus and NW Syria, up to 2500 m of pdéessinian sedimentBave been
deposited (Hall et al., 2005). Loading by this sediment can be expected to have
depressed the adjoining crust, such that prior to the end of the MSC the land
surface may well have been above the contemporaneous (low) sea level.-The sea
floor in this region has experienced significant crustal deformation since the
Messinian (Hall et al. 2005; Seyrek et al., 2014); it forms part of a major active
fault zone, the MisiKyrenia Fault Zone. The palaeogeography at the time of
partial reflooding near tk end of the MSC, depicted by Bache et al. (2012: Fig.
16), shows a ~20 km wide palaswait separating Cyprus and Anatolia. This
illustration has, however, not been corrected for the effects ofM@ssinian
sediment loading and other crustal defornratid/e therefore continue to regard

as reasonable the assumption that the frog populations in Cyprus and Anatolia
became isolated at the start of the Pliocene; hence its continued use in the present
study. No land bridge between Cyprus and Anatolia is fdbusince then (cf.
Hadjisterkotiset al. 2000).

34.1.1.2 Isolation of Crete

The palaeogeographic history of Crete has been rather different, being related

primarily to the development of the Hellenic subduction zone, along which the
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leading edge of # African phte has plungedeneath Eurasia during the
Cenozoic. The dynamics of the subduction process have affected the stress field,
causing extension within the overriding plate, which has resulted in significant
change in its shape and, consequergignificant relative movements between
Crete, the Peloponnese to the west, and western Anatolia to the east. The
palaeoenvironmental changes associated with the MSC have been superimposed
onto the effects of thesprocesses. It should be noted, howevest tthe
palaeogeographic maps published by Bache .ef2@ll2) illustrating conditions
during the MSC do not take account of subsequent changes in the shape of the
region (i.e., are nepalinspastic) and should be viewed in the context of dynamic
reconstrutions. Recent syntheses of the evolution of this subduotiaited
system include works by Ring et al. (2010) and Royden and Papanikolaou (2011).
These reconstructions are, however, subject to some uncertainty, because the
magnitude of the subductiaelaed extension has been inferred largely from
cooling histories, but these histories will in turn be affected by changes to the

geometry of the subduction (Westaway, 2006).

Royden and Papanikolaou (2011) estimated that since the subduction began at ~40
Ma this part of the African plate hasaved northward relative to Eurasia by
~1000 km, but the Eurasian crust has extended by ~100 km north of the
Peloponnesos and by ~250 km north of Crete; Crete has thus moved ~150 km
southward relative to the PeloponnesbBsrthermore, the southern margin of
Eurasa was initially almost straight aratiented weseast, but has evolved (as an
example of O6oroclinal bendingd) to it
forces associated with theubduction. Crete thus has also experienced
components of eastest separation relative to both the Peloponnesos and
Anatolia Western Crete is currently ~1&on from the Peloponnesos and ~230

km from SW Anatolia but reconstructions by Royden and Papanikolaou (2011)
show that tkse distances were smaller at earlier periods (~80 km and ~150 km at
4 Ma and <20 km and ~80 km at 15 Ma).
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During the Middle Miocene the entire modern Aegean region is thought to have

been subaeri al (e. g., R°o gl , 1v@odld be SO no i
expected. During the Tortonian stage of the Late Miocene-{~-¥lh), a marine
transgression entered the Aegean region f
forming an elongated nor$puth marine embayment that may have been no more

than ~100 km widge.g., Popov et al., 2006). This was evidently a time of

complex changes to marine and terrestrial environments, as discussed for example

by K°hler et al . (2010) , Krijgsman et al
unclear whether the marine conneuntat this time between the Mediterranean and

the Aegean was located to the west or to the east of Crete.

During the peak of the MSC (~5.6 Ma) lake basins developed in parts of the
central Aegean Sea (e.g., Anastasakis et al., 2006). These receivedngedput

from adjoining areas of land (e.g., Hejl et al., 2008). There is no evidence,
however, that these lacustrine environments reached as far south as Crete. At this
time, what is now Crete can be envisaged as an upland rising kilometres above the
playas that occupied the desiccated Mediterranean and southern Aegean basins.
The heights of the lowest cols separating Crete from Anatolia or the Peloponnesos
are unclear, however, making it difficult to form any conclusion from the
geological evidence as whether the frog populations on Crete were isolated or
not. The partial marine flooding that occurred late in the MSC is, however,
envisaged (Bache et al., 2012) as isolating Crete from any adjoining land areas.
Nonetheless, much of present area of teatral and northern Aegean Sea
remained land for much of the Pliocene (e.g., Anastasakis et al., 2006; Hejl et al.,
2008); the progressive subsidence that has widened this sea to its present
dimensions has presumably involved outward flow of mobile |emestal
material and is coupled to the uplift of the adjoining land areas (cf. Westaway et
al., 2009).
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The complexity of the abowaentioned geological history makes clear that it is
unwi se to use any i1inferred timeog of

records; basing the calibration on Cyprus is evidently preferable.

3.4.1.1.3 Possible Explanations for the iBcrepancy

In principle, the inconsistency between our mtDNA and nuDNA markers for the
divergence time ofP. cretensiscould be explained in two ways. First, the
divergence time from the nuDNA is correct, in which case the freshwater
environments that existed in the central Aegean Sea during the MSC somehow
enabled linkage between the Cretan and Anatolian frog population®uld,
however, be difficult to test this hypothesBecond, the divergence time from the
MtDNA is correct, in which case Crete became isolated from Anatolia at ~9 Ma,
as a result of the partial marine inundation of the Aegean basin early in the Late
Miocene This seems more plausible since distinct selective constrains on both
mitochondrial and nuclear genes and lineages could result in distinct evolutionary
rates An important precaution in the analysing biogeographic data is that a
lineage divergece and the formation of a geographic barrier may not be
consistent with each other. It is also possibl large differences among mtDNA
genes and rate heterogeneties between lineages and within a lineages over time

are too large for molecular clock gahtions (Heads, 2005).

34.1.2. The Levant P. bedriagag

Another striking discordance between results for mtDNA and nuDNA arises for
the Levant group of frog populations, includifrg bedriagae mtDNA markers
indicate an ingroup relationship of thigoup with other eastern Mediterranean
water frog groups, which form a sister group wethridibundusfrom Europe On

the other handthe nuDNA marker places it as an outgréomll other members
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of the P. ridibundus group on the phylogenetic treeindicating a time of
divergence rather older than MSMoreover, the geographic distributiad the

two markers (Figs.3.4 and 3.7) reveals a complex pattern that is difficult to
interpret. According tomtDNA, the Levant, including the Nile delta, the Jamd
valley and upper reaches of the River Orontes, are occupied exclusivély by
bedriagaespecific haplotypes. In contrast, the nuDNA reveals the existence of
two divergent groups, Levant (BED2) and Asia (CIL3 and BED1), in the Levant
region(Fig 3.5).

The present configuration of the Levant began to develop circa 15 Ma, when
uplift of the northern ArabiarPlatform closed the former eastst oriented
Tethys Seaway, forming a narrow land bridge between Africa and Eurasia in the
vicinity of Gaziantep and kppo (e.g., Steininge and R° gl , 1984, R° gl
This region has since become transected by the Dead Sea Fault Zone (DSFZ), the
boundary between the African and Arabian plates, which has had major effects on
both topography and drainage (e.g., Westav®dp4; Seyrek et al., 2014). The
southern DSFZ, which has existed since the Middle Miocene (e.g., Garfunkel,
1981), is drained by the southwdtdwing River Jordan, which has headwaters in
southern Lebanon. The northern DSFZ, which may have developedeadly as

the latter part of the Late Miocene (~6 Ma; e.g., Seyrek et al., 2014), is drained
primarily by the River Orontes, which has its headwaters in northern Lebanon and
flows northward across NW Syria to the Mediterranean coast in ceptigiern
Turkey. The headwaters of the Jordan and Orontes rivers are ~80 km apart, the
region in between being drained by the River Litani, which flows southward along
the DSFZ then westward to the Mediterranean coast in southern Lebanon. Various
hypotheses have be@roposed for significant drainage changes in this region; for
example, Horowitz (2001) proposed that the Orontes headwaters formerly drained
southward into the Jordan, perhaps as recently as the Early Pliocene, whereas
Butler et al. (1998) envisaged acsassion of diversions of the Litani as active
faulting has progressed. In contrast, Bridgland et al. (2012) envisaged that the
Orontes catchment has remained constant sineg M@, with no evidence of
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capture of the former headwaters of the Jordan. @rother hand, Bridgland et

al. (2012) noted two major gorges along the Orontes, upstream and downstream of
the Ghab Basin in NW Syria. Either or both might act to isolate frog populations,
as has evidently occurred as a result of the development of tke Berge on the

River Ceyhan through the Amanos Mountains in cerswakthern Turkey,
isolating the MHG4 and MHG5 frog populations (Fig4). At this stage,
however, the lack of sampling in Syria and Lebanon makes it impossible to say
what effect these gges and/or putative drainage diversions might have had on

isolation of frog populations.

Our mtDNA results indicate that the separatiorPotbedriagaeoccurred during

the MSC (~65 Ma), but nuDNA indicates that it was earlier. This discordance
betweermtDNA and nuDNA markers could be explained by recent introgression,
malebiased dispersal during Pleistocene, or more recently at ~70 ka which was
the last wet phase, by a large salty lake that covered the central Jordan Valley
(Horowitz, 2001). Thus, altugh no samples are available from the Nile delta,
Israel, Lebanon or the Upper and Middle reaches of the River Orontes, the pattern
suggests male mediated gene flow, facilitating connectivity between these two
lineages. Malébiased dispersal was shown the closely related species
Pelophylax ridibundus(Holenweg Peter, 2001). The distribution of mtDNA
haplogroups reveals that females seem to show a strong philopatry. It is
hypothesized that males from the Asia group (CIL3, BED1) may have dispersed
into the Jordan valley from the Orontes catchment and mated with females of the
BED2 group, acquiring their mtDNA. Another possible explanation is that the
dispersal has not been seased, but results from coalescence time differences
between the different magks caused by effective population size differences
between them; mtDNA rapidly coalescences and sorts amaoeggkesbefore

historicalsigns of introgression disappear in nuDNA.
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3.4.1.3. Cilician versus Central Asia Group

The relationships between Cilician and Central Ag@ups are probably the most
complicated.Although both markers supportlose relationships among these
groups, the mtDNA topology indicates clear monophyletic groups (MHG4/5 and
MHG7/8), whereastopologcal relationships within the Asia MAG are not
resolvedby nuDNA In particular, two alleles found exclusively the Cilician

and Nar | é& amladewitnirsthefTERgmup, one of the Central Asia
groups.lt is not cleatow such geographically distagroupsthat have developed

in allopatrywith no geographical connection, share these alldlesecond issue
relating to these groups concerns how their genetic distance could have remained
so shallow in nuDNA (Asia MAG), whereas the genetic distancen fthe
mtDNA (MHG4/5 and MHG7/8) increases witfeographic distance, indicating

the expected deep divergence. Possibly these aspects result from incomplete
lineage sorting and retention of ancestral alleles in the populations and pattern of
inheritance diférences between nuDNA and mtDNA markers (Funk and Omland,
2003; Ballard and Whitlock, 2004; Maddison and Knowles, 2006). Thus, these
two groups were probably connected in the distant past, but were later completely
isolated from each other. Some allelssch as TER specific alleles, may have
remained in the Cilician population as a relict. In contrast, lineage sating
nuclear genes takes longer than fatDNA because ofthe large effective
population size and recombination. When nuDNA still harbougwints of past
polymorphism, mtDNA quickly evolves and differentiates into distinogdiges,

erasing the ancestral history especially in the case of strong female philopatry

3.4.1.4. Discordance within the Cilician Groups
The other prominent discordam within the Cilician groups is that mtDNA

reveals two deeply divergemonophyletic groups (MHG4h both Cilician and
Nar | éandMld@ n s n mo st lapoutl8.8 Mdpat nyubNAadoes not
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support such a divergence and the pattern of geographitai®n. The main
barrier bet ween the Cilician and Narl é
MHGS5, is the Amanos mountain range. It lthesreloped recently (about 3376

Ma) as a result of themodern pattern of plate motio{Seyrek et al., 2007; 2008).

This mountain range possibly become a significant geographic barrier to gene

flow within a few hundred thousand years; the development of two distinct
mitochondrial DNA haplogroups due to a high mutation rate and small effective
population size. Unlike mNA, nuDNA has a relatively slow evolutionary rate

and a large effective population size, so that this mountain range has not been an
effective barrier enough to prevent gene flow. Particulary, in the northern part of

the range, upper reaches ofriversime Ci | i ci an plain and Nar
in the close proximity, which could make gene flow among water frog
populations a possible. Moreover, recent dispersal of water frogs by human is
possible because water frog collecting is very widespreddent Ci | i ci an and
pl ai ns ( Ak én & Bilgin, 2010) . Thi s mi g

mitochondrial haplogroups and nuclear alleles.

3.4.1.5.Ridibundusversus Anatolia groups

Discordance between the Ridibundus group and the Anatolia growssdent

from the geographic pattern of mtDNA and nuDNA markers in central and eastern
Anatolia. mtDNA datarevealonly haplotypes specific to MHG6 (dbedriagae
Anatolia group)in these regions, whereas nuDNA data also document the
existence of allele gups (RID2 and RID3) from the Ridibundus MAG. Very
deep divergence between these two groups is supported by both markers, their
estimated divergence time corresponding to the MS&S(M&).

As near the Mediterranean Sgalramatic environmental changesvéaalso

occurred farther north and east. The region extendingegsstfrom the Vienna
area of Austria to Kazakhstan and Turkmenistan and {sorith from central
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Ukraine to the modern Black Seaast of Turkey was formerly covered by a vast
water body ko wn as the Paratethys Sea (see,
2006, for detailed documentation and palaeogeographic maps). Around 12 Ma this
become isolated from the Mediterranean Sea as a result of uplift of intervening
barriers, and subsequently @éyed into a reduced salinity environment. The
Paratethys included the modern Black and Caspian Sea basins and other lowlands
farther west such as the Hungarian Plain and the Vienna Basin. Subsequent
vertical crustal motions, both uplift and subsidenceyveh subdivided the
Paratethys region into these distinct basins that are now separated by uplands or
by mountain ranges such as Greater and Lesser Caucasus ranges (Popov et al.,
2006). During the peak of the MSC the Black Sea basin, then apparentlydsolate
from both the Mediterranean Sea and the inflow from the River Danube,
experienced a significant fall in water level, as is illuatrated in the sequence of
palaeogeographic maps by Bache et al. (2012); this event is known as the Pontian
desiccation. Flucttions in the level of the Black and Caspian seas have
continued during the Pliocenne and Quaternary, a notable instamce being the
transition in the Caspian basin from the Kimmerian lowstand to the Akchagyl
highstand in the Middle Pliocene, although thiereincertainty in the timing of

this event (e.g., ~4.2 Ma, Steininger et al., 1996; ~3.4 Ma; Hall et al., 2009; ~3.2
Ma, Van Baak et al., 2013). Following the nitlocene climatic optimum, when
conditions in the study region were warmer and wetter thaprestent (e.g.,
Haywood et al., 2000), the climate has become cooler and more arid, and has
fluctuated as a result of Milankovitch forcing in response to variations in the
Ear t h o e.g., ®ohbng aind Hilgen, 199Ehlers and Gibbard, 2007). The
transtion from the Early Pleistocene to the Middle Pleistocene, circa 800 ka,
involved a switch from dominance of the climate by sheptatod fluctuations to

a predominant 100 kyr periodicity, known as the Mieéistocene Revolution
(MPR), which has been assated with even colder and more arid conditions
during the cold stages (e.g., Maslin and Ridgewell, 2005; Head et al., 2008).
Associated feedbacks, whereby reduced vegetation cover at these times of harsh

climate results in faster erosion, have resultemcreased rates of vertical crustal
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motion at this time, contributing to the development of topographic relief (e.g.,
Westaway et al., 2009). During the Late Pleistocene to Holocene transition, the
Black Sea was isolated from the global marine environraed was a fresh to
brackish water lake, in part because of the melt water entering its via the River
Danube, from the Alpine ice sheet, and from Scandinavian ice sheet, via the River
Dnieper (e.g., Chepalyga, 2007). This period ended around 9.4 ka heith t
incursion of Mediterranean water over the Bosphorus sill, creating the modern

marineconnected Black Sea (e.g., Ryan et al., 2003; Hiscott et al., 2007).

We infer that this combination of effects of climate change and crustal
deformation affecting th&lack Sea and its surroundings around the time of the
MSC resulted in the primary divergence between the Ridibundus group and
Anatolia groups. However, the geographical pattern of both mtDNA and nuDNA
data suggests that these two groups may have comeeantmdary contact as
recently as the latest Pleistocene or earliest Holocene, possibly during the period
of lacustrine isolation noted above. Thus, introgression might have occurred
between these groups (both in northern Turkey and in eastern Eunofethe

more saline conditions created by the marine reconnection during the Holocene
reduced the distribution of both groups (which both occur in Ukraine according to
both mtDNA andnuDNA data). In contrast, evidence of introgression is only
supported by nDNA, not mtDNA, in Central to Eastern Anatolia. This could be
explained by makbiased dispersal of the Ridibundus group into Anatolia during
low-salinity conditions of Black Sea (Holenweg Peter, 2001). In the course of
time, gene flow among the high deysof local Anatolia females and the less
frequent invadingridibundus males would result in individuals carrying the
haplotype specific for Anatolia but their genotypes would be heterozygous alleles
from both Anatolia and Ridibundus groups. It follows that repeated backcrossing
throughout several generations could producevesal combinations of
heterozygous and homozygous individuals in each of the groups. The geographic
patterns of mtDNA and nuDNA in central and eastern Anatolia might thus be
explained.
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34.1.6. Dscordance Ritterns within the Anatolia MAG

As in the grops already discussed, although mtDNA results support well
separated monophyletic groups, nuDNA reveals unresolved relationships among
some clades (MAGc, d and e) within the Anatolia MAGhus, mtDNA
subgroups indicate divergence times of-1.6 Ma, refleting the MPR, whereas

time estimates of nuUDNA subgroups indicate-2.8 Ma (as a result of divergence

of MAGa earlier than the rest), covering both the Pliodelegstocene boundary

and the MPR, thus indicating spans of time when significant global gsdfiave
occurred (e.g., Ehlers and Gibbard, 2007).

The first discordant pattern is caused by the caraliteglased group (MAGa in

NUuDNA, MAGa (cf. caralitanus)in mtDNA): cf. caralitanus recognized from

MtDNA, only occurs in the soutlestern Anatoliawhereas the MAGa allele

group, recognized from nuDNA, occurs throughout the Black Sea region and

eastern and soutbastern Anatolia, as well as sowtkstern Anatolia. Both the

mMtDNA and nuDNA markers indicate that thessralitanusspecific groups may

well be the oldest group within the Anatolia MAG. Decades ago, Kosswig (1955)

proposed that much of the biogeography of Anatolia is explicable in terms of the

exi stence of the 6Centr al Anatolian Lake S
environment thaextended across much of Anatolia, which he believed existed in

the Pliocene. One of course has to be extremely careful with old concepts such as

t his, because the chronologies of the O6cont
standardized and much of tls¢ratigraphic record that was then thought to be
6continent al Pliocened subsequently turned
and Van Couvering, 1974, pp.-36). Nonetheless, this idea is consistent with the

wet climate now evident in Anatolia dugrthe Pliocene (e.g., Haywood et al.,

2000), and with the much lower relief that existed then compared with at present,

prior to phases of po$tliocene uplift that are estimated as several hundred metres

in western Anatolia, rising eastward significantbwards eastern Anatoliand

the many sites where large lakes can be reconstructed and dated to the=Pliocen
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(e.g.,Westaway et al., 2006; Seyrek et al., 2008; Demir et al., 2009). We therefore
suggest that a widespread Pliocene lacustrine environmergnvasaged by
Kosswig (1955), made possible the dispersal across most of Anatolia of the
caralitanugrelated allele group MAGa that is now evident from the nuDNA

records as the retention of ancestral polymorphism in populations.

The second inconsistency between the mtDNA and nuDNA markers occurs in the
cf. cerigensisgroup, which has been described as a new spétiegrigensisin
Rhodos and Karpathos islands (Beerli et al., 1994). mtDNA data indicate that both
islands and thedjacent mainland (Anatolia) have identical mtDNA haplotypes,
whereas nuDNA indicates that alleles of islands (MA@as distinct from the
mainland. This inconsistency could be as a result of migration of few individuals

versus genetic drift.

3.4.2. Sysematic Implications

For a long time, Anatolian water frogs have been designat@d efs bedriagae.
Notwithstanding the extensive overlapping and mixing distribution of distinct
genetic lineages evident from both nuDNA and mtDNA markers, which occur not
only in transition zones but also across wider geographic regions, Anatolian water
frogs clearly consist of two distinct genetic lineages. The first and larger group is
the Anatolia group (Anatolia MAG, nuDNA; MHG6, mtDNA), consisting of
several subgroupas previously discussed (Fig4 and3.7). The second and
geographically more restricted group is the Cilician group (CIL1, CIL3, and
BED1, nuDNA; MHG4 and MHG5, mtDNA), likewise including several
subgroups (Fig84 and3.7). The extent of its distributn southward and its
relationship with the Levant group arfegowever, unclear because of the lack of
samples from Syria and Lebanonhese results indicate that Anatolian water
frogs are conspecific neither with. ridibundus(Europe) nor withP. bedriagae

(the Levant); they therefore warrant species status and the names of these two new
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species should be clarifiedhis study revealed the possibility of an extensive
gene flow among several genetically distineater frog lineages despite
biological speciesconcept. Several recent studies, however, showed that
speciation can be possible with ongoing gene flow (Nosil, 2008; Feder et al.,
2012).
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3.6. Appendices

Table 3.2. Locality information for mitochondrial ND2 and ND3 haplotypes. This table gives details of localities, collection or laboratondIBis, and new

haplotype IDs for the investigated individuals. Since several additional new haplotypes have been included lfan fnatips (MHG4, 5 and 6), a new

haplotype abbrevation system is used to enable the distribution of haplotypes to be easily followed. Samples usest tonthim fihis study are marked with

a grey background, while samples taken from previousesuatie listed with white backgrounds. Accession numbers starting with AB, AJ, AM, GQ and GU

were taken from the EMBL database. They correspond 26008he puodl Akani enhsabf , Sq
Abbreviations denote: MHG, main haplogroup; ND2, mitochondrial gene for NADH dehydrogenase subunit 2; ND3, mitochondriat ¢&X@Hfo

dehydrogenase subunit 3; ZFMK, Zoologisches Forschungsmuseum und Alexander Koenig, Bonn; ZISP, Zoological Institutsb8tg;Patel ZMB,

Zoologisches Museum Berlin.

_ Haplotype ID Haplotype ID ) MHG/
Country Locality Lat Long (old) (new) Accession Number Species
Collection/ Laboratory ID | ND2 ND3 | ND2 ND3 ND2 ND3
Albania Durr ts 41.3247 19.4268 - RE4 AJ310330 MHG1
- R11 RE4 AM749704 AJ310330
Armenia Megri 38.9135 46.2340 ZISP-Sp.308 AN41 ANT16 GU812198 MHG6c
Alepu swamps near Sozopol 42.3995 27.6930 ZMB47094 R1 RE1 AM900661 AJ310338 MHG1
Hotz17994 RE1 AJ310338
Bulgaria Kazanlak 42.4006 | 25.3010 Hotz17995 REL AJS10338 | \He1
Hotz17996 RE1 AJ310338
Hotz17997 RE1 AJ310338
Nessebar 42.6054 27.6062 ZMB51288 R2 RE1 AM749712 AJ310338 MHG1
Hotz19410 Al | AN12 | CA1 | CAR12 | GUB812088 | GQ902088 MHG6a
Hotz19411 CP6 | CY4 HE820104 HE861955
Cyprus Northern Cyprus 35.1855 | 33.5674 Hotz19412 CP6 | CY4 HE820104 | HE861955 MHG3
Hotz19413 CP6 | CY4 HE820104 HE861955
Hotz19416 Al | AN12 | CA1 | CAR12 | GUB812088 | GQ902088 MHG6a
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Table 3.2. (continued.

Cyprus

Argaka reservoir 35.047 32.506 ZFMK48755 CcY7 HE861948 MHG3
Potamos tis Ezousas near Episko,  34.671 32.916 ZFMK48757 CY1 HE861949 MHG3
P21 cPg8 | CY3 HE820092 | GU812161
o P22 CP8 | CY3 HE820093 | GU812161
Cape Greco (Vvvf‘;f; fesenvolrinh 349704 | 34.0548 P23 CP8 | CY3 HE820094 | GU812161 MHG3
P24 CP8 | CY3 HE820095 | GU812161
P25 CP5 | CY3 HE820096 | GU812161
Stream close to Gialia 35.0769 32.5690 P32 CP4 | CV6 HE820097 HE861950 MHG3
P33 CP4 | CY6 HE820098 | HE861951
G°nyeli dan 352332 | 332937 P3 CP8 | CY3 HE820099 | GU812161 MHG3
e (;t;?go?)/stem e P2 cps | cv3 HE820100 | GU812161 MHG3
Maroullenasl 35.0084 | 33.1477 P5 CP8 | CY4 HE820101 | HE861952 MHG3
Maroullenas2 34.9996 | 33.1423 P6 CP8 | CY4 HE820102 | HE861953 MHG3
Maroullenas3 35.0054 | 33.1453 P CP8 | Cv4 HE820103 | HE861954 MHG3
P8 CP6 | CY4 HE820104 | HE861955
- CP1 | CY1 GU812078 | AJ310334
Nicosial 35.1682 33.5273 - CP1 | cv1 GU812078 AJ310334 MHG3
ZFMK48760 Ccy1 AJ310334
DB238 CY2 GU812160
Nicosia2 35.1951 33.3189 DB239 cY3 GUS812161 MHG3
DB240 CY3 GU812161
P15 CcP8 | CY3 HE820105 | GU812161
Nicosia (channel in the forest partf 35.1707 33.3567 P16 CP8 | C¥3 HE820106 GU812161 MHG3
P17 CcP8 | CY3 HE820107 | GU812161
P18 CP7 | C74 HE820108 | HE861956
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Table 3.2. (continued.

Cyprus

Nicosia (channel in the forest parff 35.1707 33.3567 P19 CP8 cY3 HES820109 GUS812161 MHG3
2 km southwest of Palaichhori 34.9140 33.0681 P1 CP1 CY1 Gu812078 AJ310334
MHG3
Panagia (forest station at strean - 55 o155 | 330833 P4 cPL | cv1 GU812078 | AJ310334
Peristerona)
MHG3
Lake Paralimni 35.0358 33.9753 P20 CP8 CY3 HE820110 GuU812161 MHG3
Peristerondl 34.9770 33.0912 P34 CP1 cYl GU812078 AJ310334 MHG3
P35 CP1 CY1 GU812078 AJ310334
P26 CP1 CY1 GU812078 AJ310334
P27 CP1 CY1 GuU812078 AJ310334
Peristeron# (headwater) 34.9953 33.0926 P28 cP1] cvi GU812078 AJ310334 MHG3
P29 CP1 CY1 GuU812078 AJ310334
P30 CP1 CY1 GuU812078 AJ310334
P31 CP1 CY1 GuU812078 AJ310334
Potamos tgltj Limniti, north of 35161 32734
avros ZFMK48758 cY7 HE820111 MHG3
P9 CP4 CY6 HE820112 HE861957
Pyrgos Dam 35.1495 | 32.6549 P12 CP3 | CY7 HE820113 | HE861958 MHG3
P13 CP4 CY6 HE820114 HE861959
near Stavros 35.0673 32.6310 P14 CP4 | CY6 HE820115 HE861960 MHG3
ZFMK59099 CP2 CY1 GuU812079 AJ310334
Troodos1 34.7269 32.9095 ZFMK590100 CcY1l AJ310334 MHG3
ZFMK590102 CY1 AJ310334
Troodos2 34.9161 329003 ZMB77443 CP8 CY8 HE820116 HE861961 MHG3
ZISP10531 CP8 CY8 HE820117 HE861962
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Table 3.2. (continued.

Cyprus Lake Xyliatos 35.0375 33.0381 CP1 | C¥1 MHG3
CP1 | Cv1
Hotz16375 Bl | BN1 GU8B12072 | AJ310322
Egypt Cairo 29.9638 | 31.2289 Hotz16376 Bl | BN1 GUB12072 | AJ310322 MHG2
Hotz16377 BN1 AJ310322
France Aramon 43.8967 46.827 - R4 | RE6 AM900652 | AM900653 MHG1
St. f£tienne 43.7786 4.6533 - Rl | RE1 AM900661 | AJ310338 MHG1
Batumi 41.6420 | 41.6800 ZMB47390 A25 | AN26 | AT30 | ANT1 | GU812112 | AJ310337 MHG6C
Georgia ZMB47490 A33 | AN42 | AT75 | ANT17| GU812119 | GU812199
sukhumi 42.9970 | 40.9825 ZMB44562 A34 | AN42 | AT73 | ANT17| GU812120 | GU812199 MHG6C
ZMB44563 A35 | AN42 | AT74 | ANT17| GUS812121 | GU812199
Hotz17357 R5 | RE5 AM749705 | AM749705
Aliartos 38.3688 | 23.0841 Hotz17359 R8 | RE12 AM749709 | AM749709 MHG1
Greece Hotz17360 R9 | RE12 AM749710 | AM749709
Apolakkia/Rhodos 36.0592 | 27.7876 Hotz18167 A8 | AN24 | CE2 | CER4 | GU812095 | GU812183 MHG6b
Apollona/Rhodos 36.2543 | 27.9779 - AN24 CER4 GU812183 MHG6b
Archipolis/Rhodos 36.3117 28.1360 Hotz18164 AN24 CER4 GUS812183 MHG6b
Archipolis/Rhodos 363117 | 281360 Hotz17218 A8 | AN24 | CE2 | CER4 | GU812095 | GU812183 MHG6b
- AN24 CER4 GU812183
Ploetner137.03 Al5 | AN54 | AT99 | ANT29| GU812102 | GU812209
Chios 38.3568 | 26.1433 Ploetner138.03 Al5 | AN54 | AT99 | ANT29| GUS812102 | GU812209 MHG6c
Greece Ploetner143.03 A15 | AN54 | AT99 | ANT29| GU812102 | GU812209
Dadia 411419 | 26.2846 Hotz22714 RE1 AJ310338 MHG1
Hotz22717 RE1 AJ310338
karial 376075 | 261521 Hotz17325 A3 | AN19 | CA10 | CAR19| GU812090 | GU812180 MHG6a
Hotz17327 A3 | AN19 | CA10 | CAR19| GU812090 | GU812180
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Table 3.2. (continued.

Greece

Ikaria 37.6075 | 26.1521 Hotz17329 A3 | AN19 | CA10 | CAR19| GU812090 | GU812180 MHG6a

vira 40.9004 | 23.6005 Hotz17979 RE7 GU812153 MHG1
Hotz17984 RE6 AM900653

Kalanistra 38.0633 | 21.8485 ZMB49804 R17 | RE11l AM900644 | AJ310329 MHG1

Kaminia 39.7653 | 20.8678 ZMB49822 R14 | RE11l AM749699 | AJ310329 MHG1

Kavasilas 378762 | 210854 Hotz19510 R12 | RE13 AM749702 | AM749702 MHGL
Hotz19528 R17 | RE14 AM900644 | AM749697

Keramoti 40.9351 | 24.4038 Hotz17412 RE1 AJ310338 MHG1
Hotz17413 RE2 GU812151

Kymina 405565 | 22.7005 Hotz17986 RE6 AM900653 MHGL1
Hotz17988 RE6 AM900653
Hotz17408 R15 | RE11 AM900646 | AJ310329

Kythira 36.1530 | 22.9871 Hotz17409 R15 | RE11 AM900646 | AJ310329 MHG1
Hotz17424 R15 | RE11 AM900646 | AJ310329

Lefkes 40.9015 | 25.8001 Hotz17430 RE1 AJ310338 MHG1
Ploetner145.03 A13 | AN54 | AT92 | ANT29| GU812100 | GU812209

Lesvos 392103 | 26.1787 Ploetner146.03 A12 | AN54 | AT93 | ANT29| GU812099 | GU812209 MHG6C
Ploetner182.03 Al4 | AN54 | AT91 | ANT29| GU8S12101 | GU812209
ZMB56920 A12 | AN54 | AT93 | ANT29| GU812099 | GU812209
Hotz22721 RE1 AJ310338

Mangana 40.9289 | 24.8456 Hotz22723 RE6 AM900653 MHG1
Hotz22724 RE6 AM900653
Hotz22725 RE1 AJ310338
Hotz17341 R7 | RE6 AM900653 | AM900653

Mistros 38.5228 | 23.8325 Hotz17342 R6 | RE4 AM749706 | AJ310330 MHG1
Hotz17343 R7 | RE6 AM900653 | AM900653
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Table 3.2. (continued.

Greece

Hotz17365 RE1 AJ310338 MHG1
Monastiraki 40.8515 | 26.1026 Hotz17366 REL AJ310338

Hotz17367 AN38 ANT13 GU812195 MHG6¢c

Hotz17368 RE1 AJ310338 MHG1
Hotz19532 R17 | RE11 AM900644 AJ310329

Nea Manolada 38.0316 21.3611 Hotz19533 RE11 AJ310329 MHG1
Hotz19548 R13 | RE13 AM749703 AM749702
Hotz17207 A6 AN21 | CE1 | CER1 | GU812093 GU812181

Olympos/Karpathos 35.7427 | 27.1685 Hotz17208 A6 | AN21 | CE1 | CER1 | GUS812093 | GU812181 MHG6b
Hotz17420 A6 AN21 | CE1 | CER1 | GU812093 GU812181

Pagouria 40.9164 25.3780 Hotz17446 RE1 AJ310338 MHG1
Hotz12923 R3 RE1 AM749713 AJ310338
Hotz12926 RE1 AJ310338
Hotz12927 RE6 AM900653
Hotz12928 RE1 AJ310338

Paradisos 39.2993 23.2110 Hotz12931 RE2 GuU812151 MHG1
Hotz12932 RE1 AJ310338
Hotz12933 RE6 AM900653
Hotz12934 RE8 GU812154
Hotz12935 RE1 AJ310338

Samos 37.7641 26.9750 Hotz17322 A18 | AN54 | AT89 | ANT29 | GU812105 GU812209 MHG6C
Hotz17323 A19 | AN47 | AT90 | ANT22 | GU812106 GU812203

Skala 38.6675 23.0712 Hotz19483 R10 | RE11 AM900662 AJ310329 MHG1
Hotz19500 R10 | RE11 AM900662 AJ310329

Lake Stimfalias/ Peloponnese 37.3452 22.1026 ZMB49267 R17 | RE11 AM900644 AJ310329 MHG1
ZMB49820 R17 | RE11 AM900644 AJ310329
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Table 3.2. (continued.

ZMB56972 R17 | RE11 AM900644 | AJ310329
Ploetner29.03 R16 | RE11 AM749698 | AJ310329
Greece Zakynthos 37.8052 | 20.8627 Ploetner30.03 R18 | RE11 AM900639 | AJ310329 MHG1
Ploetner31.03 R18 | RE11l AM900639 | AJ310329
Ploetner32.03 R18 | RE11 AM900639 | AJ310329
Hungary Budapest 475325 | 19.0333 ZMB44447 RE1 AJ310338 MHG1
Kis Balaton 48.0992 | 20.3171 ZMB44490 RE1 AJ310338 MHG1
Phalet village AMPH\IRA\536 AN60 | EU4 | EUP6 MHG6d
AMPH\IRA\508 T7 TE6 ACC GU812222
AMPH\IRA\509 T15 | TE1 ACC GU812218
Babol Sar 36.6803 | 52.6357 AMPH\IRA\510 T15 | TE1 ACC GU812218 MHG7
AMPH\IRA\511 T15 | TE1 ACC GU812218
AMPH\IRA\512 T5 TE2 ACC GU812219
Badal 38.6336 | 44.7720 AMPH\IRA\351 AN59 | EU22 | EUP5 ACC AJ310312 MHG6d
Bastan 38.9046 | 44.9386 AMPH\IRA\301 AN59 | EU23 | EUP5 ACC AJ310312 MHG6d
Bavineh 33.6042 | 47.2026 AMPH\IRA\338 AN56 | EUL | EUP2 ACC GU812210 MHG6d
Iran AMPH\IRA\307 AN56 | EU1 | EUP2 ACC GU812210
AMPH\IRA\308 AN60 | EU5 | EUP6 ACC GU812213
Bisotun 34.4038 | 47.4483 AMPH\IRA\309 AN60 | EU6 | EUP6 ACC GU812213 MHG6d
AMPH\IRA\310 AN64 EUP10 GU812216
AMPH\IRA\311 AN56 EUP2 GU812210
Choplu 36.4739 | 47.0393 AMPH\IRA\302 ANG5 | EU15 | EUP11 ACC GU812217 MHG6d
AMPH\IRA\327 AN56 EUP2 GU812210
Choga Zanbil 32.0177 | 48.5451 AMPH\IRA\328 AN61 EUP7 GU812214 MHG6d
AMPH\IRA\329 AN61 EUP7 GU812214
AMPH\IRA\330 ANG2 EUPS8 GU812215
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Table 3.2. (continued.

Iran

AMPH\IRA\331 ANG2 EUPS8 GU812215
AMPH\IRA\332 ANG2 EUP8 GU812215

Choga Zanbil 320177 | 485451 AMPH\IRA\333 ANS6 EUP2 GU812210 | \Hged
AMPH\IRA\334 ANG2 EUPS8 GU812215
AMPH\IRA\335 AN62 EUPS GU812215
AMPH\IRA\336 AN56 EUP2 GU812210

Galugan 375171 | 49.3001 AMPH\IRA\523 T10 | TE1 ACC GU812218 MHG7
AMPH\IRA\524 T9 TE1 ACC GU812218

Jeiugir 32.9873 | 47.8106 AMPH\IRA\313 AN59 | EU2 | EUP5 ACC AJ310312 MHG6d
AMPH\IRA\117 T12 | TE1 ACC GU812218
AMPH\IRA\118 T15 | TE1 ACC GU812218
AMPH\IRA\119 T8 TE1 ACC GU812218

Kenar Darya 36.8472 | 53.3131 AMPH\IRA\120 T15 | TE9 ACC GU812225 MHG7
AMPH\IRA\121 T1 TE4 ACC GU812221
AMPH\IRA\122 T5 TE2 ACC GU812219
AMPH\IRA\123 T15 | TE1 ACC GU812218

Lendj Abad 33.4511 | 49.0293 AMPH\IRA\312 ANG0 EUP6 GU812213 MHG6d
AMPH\IRA\112 T15 | TE1 ACC GU812218

Mangol 36.2505 | 52.3563 AMPH\IRA\113 T5 TE7 ACC GU812223 MHG7
AMPH\IRA\114 T6 TE8 ACC GU812224

Marrave Tappe 37.7266 | 55.9071 AMPH\IRA\521 T1 TE4 ACC GU812221 MHG7
AMPH\IRA\513 T15 | TE1 ACC GU812218

Now Kandeh 367154 | 53.8836 AMPH\IRA\514 T14 | TEL ACC GU812218 MHG7
AMPH\IRA\515 T5 TE2 ACC GU812219
AMPH\IRA\516 T11 | TEL ACC GU812218
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Table 3.2. (continued.

AMPH\IRA\517 T15 | TE1 ACC GU812218
AMPH\IRA\518 T15 | TE1 ACC GU812218
Now Kandeh 36.7154 | 53.8836 AMPH\IRA\520 T15 TE1 ACC GU812218 MHG7
AMPH\IRA\115 T14 | TE3 ACC GU812220
AMPH\IRA\116 T15 | TE1 ACC GU8B12218
Khuzestan KukAli Reza 31.2499 | 49.6501 AMPH\IRA\530 T4 | TE12 ACC GU812228 MHG7
AMPH\IRA\316 TE12 GU8B12228
Iran AMPH\IRA\317 TE10 GU8B12226
Simili 31.7108 | 49.4057 AMPH\IRA\318 TE11 GU812227 MHG7
AMPH\IRA\319 TE12 GU8B12228
AMPH\IRA\320 TE12 GU812228
AMPH\IRA\124 AN56 | EUL | EUP2 ACC GU812210
Sorkheh Dizaj 38.8278 | 48.8247 AMPH\IRA\125 AN56 | EUL | EUP2 ACC GU812210 MHG6d
AMPH\IRA\126 AN57 | EU3 | EUP3 ACC GU812211
Zanjan Ab Kenar 37.4474 | 49.3215 AMPH\IRA\501 T9 TEL ACC GU8B12218
Al Kerak 31.1833 | 35.7000 J06-54 B12 | BN8 ACC ACC MHG2
Amman 32.0334 | 35.8091 ZFMK63535 B5 | BN3 GU812076 | AJ310321 MHG2
J01-44 B11 | BN5 ACC GU812158
Bab Amman 32.2042 | 35.8867 Slos Bil | BNS ACC GU812158 MHG2
J01-56 BN5 GU812158
Jordan J01-57 B8 | BN3 ACC AJ310321
J05-39 BN7 ACC
J05-45 B7 | BN9 ACC ACC
Canyon near Wadi Mujib 31.4492 35.7892 30546 B7 BNO ACC ACC MHG2
J05-47 B7 | BN7 ACC ACC
J0548 B7 | BN7 ACC ACC
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Table 3.2. (continued.

J03-35 BN4 AJ310319
16 kmlas;;ttir;g;rg g;)em Jesus 31.4939 35.5861 J03-36 B9 BN5 ACC GU812158 MHG2
J03-37 BN6 GU812159
J03-38 B9 | BN5 ACC GU812158
King Talal Dam 32.2071 | 35.8517 ZFMK63514 BN6 GU812159 MHG2
J04-30 B10 | BN5 ACC GU812158
Jordan J04-32 B12 | BN8 ACC ACC
J04-33 B12 | BN8 ACC ACC
Mulaik Thoba 31.5533 35.7400 30441 B10 BN5 ACC GUS812158 MHG2
J0451 B12 | BN8 ACC ACC
J04-52 B12 | BN8 ACC ACC
J0453 B12 | BN8 ACC ACC
Wadi Mujib 31.4455 | 35.8175 ZFMK64390 B4 | BN5 GUB12075 | GU812158 MHG2
Almaty (Alma-Ata) 43.2827 | 76.8720 ZMB46963 C4 S1 SP1 | GU812130 | GU812229 MHG8
Aktobe 50.2997 | 57.2179 Sp-250 AN27 ANT2 6Q902107 MHG6c
Sp.251 AN27 ANT2 GQ902107
Sp.252 A29 | AN27 | AT79 | ANT2 | GU812116 | GQ902107
Kazakhstan Sp.253 A29 | AN27 | AT79 | ANT2 | GU812116 | GQ902107
Atyrau 47.5442 | 52.3861 Sp.254 A28 | AN27 | AT80 | ANT2 | GUS812115 | GQ902107 MHG6c
Sp.255 A29 | AN27 | AT79 | ANT2 | GU812116 | GQ902107
Sp.256 AN27 ANT2 GQ902107
Chaganskoy 51.0854 | 51.7525 Sp.257 AN27 ANT2 GQ902107 MHG6c
Kyrgyzstan Bishkek 42.8379 74.6360 L1 C5 S2 SP1 GU812131 | GUB12229 MHGS
L3 C5 S2 SP1 | GU812131 | GU812229
Libya Shahhat (Cyrene) 32.7916 | 21.4297 AMPH\EGY\001 RE11 AJ310329 MHG1
AMPH\LIB\002 RE11 AJ310329
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Table 3.2. (continued.

AMPH\LIB\003 RE11 AJ310329
AMPH\LIB\004 RE11 AJ310329
AMPH\LIB\005 RE11 AJ310329
AMPH\LIB\006 RE11 AJ310329
Libya Shahhat (Cyrene) 32.7916 21.4297 AMPH\LIB\007 RE11 AJ310329 MHG1
AMPH\LIB\008 RE11 AJ310329
AMPH\LIB\009 RE11 AJ310329
AMPH\LIB\010 RE11 AJ310329
AMPH\LIB\011 RE11 AJ310329
AMPH\LIB\012 RE11 AJ310329
Macedonia Lake Dojran 41.2166 22.7333 ZMB46692 R4 RE6 AM900652 | AM900653 MHG1
Skopje 42.0121 21.4715 ZMB46744 RE6 AM900653 MHG1
Poland Poznan 52.3805 16.6674 Hotz18192 R1 RE1 AM900661 AJ310338 MHG1
Romania S f “-@hearghestream, mile 52 44.6424 26.8504 ZMB47433 R1 RE1 AMS900661 AJ310338 MHG1
ZMB47434 R4 | RE11 AM900652 AJ310329
Armavir 44.9887 41.1563 ZISP.6130Sp.137 AN44 ANT19 GU812201 MHG6c
Baltiysk 54.6467 19.8820 ZISP-Sp.273 RE3 GU812152 MHG1
Chorgay Reservoir 45.5212 44.5678 ZISP.4255Sp.65 RE10 GU812156 MHG1
Dakhovskaya 44,2951 40.1997 ZMB57380 A31 | AN43 | AT76 | ANT18| GU812117 | GUB812200 MHG6C
Russia ZMB57388 A32 | AN43 | AT77 | ANT18| GU812118 | GU812200
Yekaterinburg 56.8363 60.6379 ZISP-Sp.244 RE6 AM900653 MHG1
Ersi 42.0037 47.9904 ZISP.6760Sp.136 AN27 ANT2 GQ902107 MHG6c
Gaverdovsky 44.6281 40.0204 ZISP.6644Sp.131 AN43 ANT18 GU812200 MHG6¢c
Kaspiy Sanatorium 42.3504 48.0603 ZISP-Sp.260 AN40 ANT15 GU812197 MHG6c
Mochokh 42.6510 46.6347 ZISP.6761Sp.134 AN27 ANT2 GQ902107 MHG6c
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Table 3.2. (continued.

Mascow 57144 | 375857 ZMB46428 R1 | RE1 AM900661 | AJ310338 MHG1
ZMB45920-25/1 RE1 AJ310338
ZISP.6319Sp.8587 AN27 ANT2 GQ902107
Orsk 51.2177 | 58.6347 ZISP.6319Sp.8587 AN27 ANT2 GQ902107 MHG6c
ZISP.6319Sp.8587 AN27 ANT2 GQ902107
Psebai 44,1185 | 40.7853 ZISP.6549Sp.74 AN27 ANT2 GQ902107 MHG6c
ZISP.65535p.108 RE9 GU812155
Russia Rossosh 50.2153 39.6006 ZISP.65535p.109 RE9 GUS812155 MHG1
ZISP.6553Sp.110 RE9 GU812155
Sochi 435707 | 39.7625 ZISP.6751Sp.77 AN42 ANT17 GU812199 MHG6c
ZISP-Sp.247 AN31 ANT6 GU812188
Saint Peterhof Station 59.8853 29.9098 ZISP-Sp.248 AN31 ANT6 GUS812188 MHG6c
ZISP-Sp.249 AN43 ANT18 GU812200
Step 445687 | 44.8150 ZISP.3286Sp.68 RE9 GU812155 MHG1
Volgograd 48.7106 | 44.4934 ZISP.6659Sp.126 AN27 ANT2 GQ902107 MHG6c
Serbia Belgrade 44.8332 | 205019 ZMB46740 R1 | RE1 AM900661 | AJ310338 MHG1
Slovakia BratislavaDevin 48.1579 | 16.9918 SLOV8S8 R1 | RE1 AM900661 | AJ310338 MHG1
Brodsk® 48.6941 | 17.0092 SLOV171 R1 | RE1 AM900661 | AJ310338 MHG1
Switzerland Embrach 47.5060 8.6123 Hotz16637 RE6 AM900653 MHG1
ZFMK61785 A40 | AN55 | EU11 | EUP1 | GU812126 | AJ310313
Abu Kamal 34.4496 | 40.9386 ZFMK61787 A36 | AN63 | EU36 | EUP9 | GU812122 | AJ310311 MHGéd
ZFMK61788 A38 | AN59 | EU25 | EUP5 | GU812124 | AJ310312
Syria Ansari Mountains 34.8166 | 36.1166 ZFMK60903 B2 | BN2 GU812073 | AJ310320 MHG2
As Suwayda 32.6855 | 36.5525 ZFMK64945 B6 | BN4 GU812077 | AJ310319 MHG2
Qalat atHisn . 347788 | 36.2655 ZFMK57959 B3 BN1 GU812074 | AJ310322 MHG2
(Crac des Chevaliers) ZFMK57960 BN1 AJ310322
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Table 3.2. (continued.

Turkey

CA1418 CIw3 GU812163
CA1419 Ciwi AJ313135 MHG4
AdanaCeyhan Cinderesi 37.0353 35.7470 CA1420 CLE13| CIE2 ACC GUS812169 MHG5
CAl1421 CLW13| CIW3 ACC GU812163 MHG4
CA1422 CLW10| CIw1l ACC AJ313135
CA1922 CLW15| CIW3 | GU812083 | GU812163 MHG4
CA1923 CA8 | CAR25| GU812089 ACC MHG6a
AdanaPozant & kel 37.4080 34.8842 CA1924 CIw3 GUS812163 MHG4
CA1925 ANT1 AJ310337 MHG6C
CA1926 ANT1 AJ310337
CA1927 CIE2 GU812169 MHG5
CA1928 CLW15| CIW3 | GU812083 | GUB812163
AdanaPozant é ¢al| 37.4299 34.8764 CA1929 CIwW3 GU812163 MHG4
CA1930 CIw3 GU812163
CA1931 CIw3 GU812163
CA1540 AT27 | ANT1 ACC AJ310337
CA1541 AT69 | ANT2 ACC GQ902107
A d a p aPpysarla lake 40.8336 30.4682 CA1542 ANT1 AJ310337 MHG6c
CA1543 ANT1 AJ310337
CA1544 ANT2 GQ902107
CA1545 AT40 | ANT53 ACC ACC
Adap aSzaskrlé g° || 40.8549 30.3018 Cailoes ANT2 6Q902107 MHG6c
CA1547 AT69 | ANT2 ACC GQ902107
CA1548 AT5 | ANT1 ACC AJ310337
Ad &y aMmmergafar river 37,7415 38.3354 CA1270 CLW15| CIW3 | GU812083 | GUB812163 MHG4
CA1271 EU14 | EUP1 ACC AJ310313 MHG6d
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Table 3.2. (continued.

Turkey

CA1272 EU24 | EUP5 ACC AJ310312
CA1273 EUP1 AJ310313
A d é y aAmeergaffar river 37.7415 38.3354 CA1274 EUPS AJ310312 MHG6d
CA1275 EUP5 AJ310312
CA1276 EUP1 AJ310313
CA1287 EUP5 AJ310312
CA1288 EUP5 AJ310312
CA1289 EU14 | EUP1 ACC AJ310313 MHG6d
AdéyaBRarngenek ¢ 37.7128 38.1663 CA1290 EU14 | EUP23 ACC ACC
CA1291 EU36 | EUP5 | GU812122 AJ310312
CA1292 CLE12| CIE2 ACC GU812169 MHG5
CA1293 EUP1 AJ310313 MHG6d
CA1282 AT72 | ANT1 ACC AJ310337 MHG6c
CA1283 EU36 | EUP5 | GU812122 AJ310312 MHG6d
AdeéyaGnakns u r i | 37.6983 | 38.0799 CA1284 EU12 | EUP1 ACC AJ310313
CA1285 ANT4 GUB812186 MHG6C
CA1286 ANT4 GU812186
CA1277 EUPS5 AJ310312
CA1278 EUP1 AJ310313
A d é y aKagarBircik river 37.7447 38.5060 CA1279 EU14 | EUP1 ACC AJ310313 MHG6d
CA1280 EU36 | EUP5 | GU812122 AJ310312
CA1281 EUP1 AJ310313
CA1726 CA9 | CAR17 ACC AJ313132 MHG6a
Afyonkarahis'a:\:;zrﬁkAgust Natural 38.7925 30.3816 CA1727 AT110 | ANT21 | GU812104 | GQ902114 MHG6C
CA1728 ANT21 GQ902114
CA1729 CAR14 AJ313133 MHG6a
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Table 3.2. (continued.

Turkey

Afyonkarahisar26 AgustNatural

Park 38.7925 | 30.3816 CA1730 CAR14 AJ313133 MHG6a
CA1720 ANT21 GQ902114 MHGC
) o CA1721 AT110 | ANT21 | GU812104 | GQ902114
Afyonkarahlsafl;n;hunyet village 38.5923 30.9618 CALT22 CARLA AJ313133 MHG6a
CA1723 AT41 | ANT2 ACC GQ902107 MHG6c
CA1724 CA8 | CAR17| GUS812089 | AJ313132 MHG6a
CA1709 CA8 | CAR17| GUS812089 | AJ313132
CA1710 CAR14 AJ313133 MHG6a
AfyonkarahisaftK a r a mé k 38.4215 30.8869 CA1711 CAR17 AJ313132
CA1712 ANT21 GQ902114 MHG6c
CA1713 CAR17 AJ313132 MHG6a
CA679 EUP5 AJ310312
AjA&aj e Yol dezd 398181 | 43.0892 CAGS0 EU8 | BUP12| ACC AJB10313 | \ihiced
CA681 EUP12 AJ310313
CA683 EUP12 AJ310313
CA684 EUP12 AJ310313
CA685 EUP12 AJ310313
Ajt@kur al an \| 39.7130 42.9920 CA686 EU24 | EUP5 ACC AJ310312 MHG6d
CA687 EU8 | EUP12 ACC AJ310313
CA688 EUP12 AJ310313
CA672 EU10 | EUP12 ACC AJ310313 MHGéd
CA673 AT70 | ANT12 ACC GU812194 MHG6c
A] +Dambat village 39.6769 43.0228 CA674 EUP12 AJ310313
CA675 EUP12 AJ310313 MHG6d
CA676 EUP12 AJ310313
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Table 3.2. (continued.

Turkey

A] Dambatvillage 39.6769 43.0228 CA678 EU24 | EUP5 ACC AJ310312 MHG6d
CA658 ANT2 GQ902107 MHG6c
CA659 EU24 | EUP5 ACC AJ310312
AjD®ju Beyazét 39.681 44.0655 CA660 EUP12 AJ310313 MHG6d
CA661 EU24 | EUP18 ACC ACC
CA662 ANT2 GQ902107 MHG6c
Hotz16808 A20 | AN50 | AT83 | ANT25| GU812107 AJ313131
Ak-apénar 371133 28.4656 Ploetner160.03 A20 | AN50 | AT83 | ANT25| GU812107 AJ313131 MHG6C
Ploetner161.03 A21 | AN50 | AT85 | ANT25| GU812108 AJ313131
Ploetner165.03 A20 | AN50 | AT83 | ANT25| GU812107 AJ313131
CA1225 CAR12 GQ902088 MHG6a
AksarayAk én vi | | a| 38.4313 34.0291 Cailze ANTL AJ310337
CA1227 ANT1 AJ310337 MHG6c
CA1228 ANT1 AJ310337
CA1212 ANT1 AJ310337
CA1213 ANT1 AJ310337
CA1214 ANT1 AJ310337
AksarayHelvadere 38.1999 34.2103 CA1215 ANT1 AJ310337 MHG6c
CA1216 ANT1 AJ310337
CA1217 ANT1 AJ310337
CA1218 ANT1 AJ310337
CA1219 CAR12 GQ902088 MHG6a
CA1220 ANT1 AJ310337
AksarayMelendez river 38.2988 34.2662 CA1221 ANT1 AJ310337 MHG6C
CA1222 ANT1 AJ310337
CA1223 ANT1 AJ310337
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Table 3.2. (continued.

Turkey

AksarayMelendez river 38.2988 34.2662 CA1224 ANT1 AJ310337 MHG6c
CA1205 ANT1 AJ310337
AksaraySu |l t anha| 38.2414 33.5448 EATRh6 ATS | ANT1 ACC AJ310337 MHG6c
CA1207 ANT1 AJ310337
CA1208 ANT1 AJ310337
CA1209 ANT1 AJ310337
AksaraySu |l t anhal 38.2414 33.5448 CA1210 ANT1 AJ310337 MHG6¢c
CA1211 ANT1 AJ310337
CBCAST4240 AN17 CAR17 AJ313132 MHG6a
CBCA03184 AN27 ANT2 GQ902107
CBCA03185 AN46 ANT21 GQ902114 MHG6c
CBCA03186 AN27 ANT2 GQ902107
CBCA03187 AN17 CAR17 AJ313132 MHG6a
CBCA03188 AN36 ANT11 GU812193 MHG6C
A k k eHbdr Lakes 38.4544 31.4546 CBCA03189 AN46 ANT21 GQ902114
CBCA03190 AN17 CAR17 AJ313132 MHG6a
CA1715 CA8 | CAR17| GUS812089 | AJ313132
CA1716 ANT2 GQ902107 MHG6c
CA1717 CAR14 AJ313133 MHG6a
CA1718 ANT2 GQ902107 MHG6C
CA1719 ANT2 GQ902107
MTHTCA07177 AN1 CAR1 AJ310314
MTHTCA07178 AN1 CAR1 AJ310314
Alanya 36.6031 | 32.0694 ZFMK40193 AN1 CAR1 AJ310314 MHG6a
ZFMK40195 A4 | AN1 | CA20 | CAR1 | GUS812091 | AJ310314
ZFMK40198 A4 | AN1 | CA20 | CAR1 | GUS812091 | AJ310314
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Table 3.2. (continued.

Turkey

CA909 ANT1 AJ310337
CA910 AT33 | ANT1 ACC AJ310337

AmasyaBoj azk°y T 40.7268 35.7702 CA911 ANT1 AJ310337 MHG6¢c
CA912 ANT1 AJ310337
CA913 ANT1 AJ310337

CA902 ANT35 ACC

AmasyaDo] ant epe 40.6104 35.5869 ELElE ATL ANTL GU812111 AJ310337 MHG6c
CA904 ANT1 AJ310337
CA905 ANT1 AJ310337
CA914 AT1 ANT1 GuU812111 AJ310337
AmasyaSul uoava Ye 407786 35.5751 CLens ANTL AJ310337
CA916 ANT1 AJ310337

CA917 ANT1 AJ310337 MHG6c

AmasyaYe ki | €ér mg 40.6735 35.8528 LS00 ANTL AJ310337 MHG6¢c
CA908 ANT1 AJ310337
KKOBCA06229 AN26 ANT1 AJ310337

Ankara 39.5793 33.0453 KKOBCA06230 AN26 ANT1 AJ310337 MHG6C
KKOBCA06231 AN26 ANT1 AJ310337
- A24 | AN26 AT1 ANT1 GU812111 AJ310337
BCA31291 Cl1 Clwi AJ313135

MHG4
Antakya Sama 36.0742 35.0982 BCA31292 Cl1 Clwi AJ313135
BCA31293 cil Ciwi AJ313135

BCA31294 CI8 CIE1l GuU812168 MHG5
CBCASTO702 AN1 CAR1 AJ310314

Antalya 372119 30.9415 CBCASTO704 AN1 CAR1 AJ310314 MHG6a
CBCASTO705 AN15 CAR15 GQ902085
CBCASTO706 AN1 CAR1 AJ310314
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Table 3.2. (continued.

Turkey

CBCA0743 AN1 CAR1 AJ310314
HKHSBKCAO07111 AN10 CAR10 GQ902084
HKHSBKCAO07112 AN1 CAR1 AJ310314
HKHSBKCAO07113 AN1 CAR1 AJ310314
HKHSBKCAQ7114 AN1 CAR1 AJ310314
HKHSBKCAOQ07115 AN1 CAR1 AJ310314
HKHSBKCAO07116 AN1 CAR1 AJ310314
HKHSBKCAO07117 AN1 CAR1 AJ310314
Antalya 37.2119 | 30.9415 HKHSBKCA07118 AN5 CAR5 GQ902083 MHG6a
HKHSBKCAQ07119 AN1 CAR1 AJ310314
HKHSBKCAO07120 AN9 CAR9 GU812178
HKHSBKCAO07121 ANG6 CARG GU812176
HKHSBKCAQ7122 AN1 CAR1 AJ310314
HKHSBKCAO07123 AN10 CAR10 GQ902084
HKHSBKCAO07124 AN1 CAR1 AJ310314
ZFMK45348 AN1 CAR1 AJ310314
ZFMK45349 AN1 CAR1 AJ310314
CA1433 CAR1 AJ310314
CA1434 CA20 | CAR1 | GU812091 AJ310314
AntalyaAnamur 36.0429 32.8078 CA1435 CAR1 AJ310314 MHG6a
CA1436 CAR1 AJ310314
CA1437 CAR1 AJ310314
CA1862 CA17 | CAR1 ACC AJ310314
AntalyaKe mer Kes mel 36.5954 30.5045 CAIS6E CARL AJ310314 MHG6a
CA1864 CAR1 AJ310314
CA1865 CAR1 AJ310314
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Table 3.2. (continued.

Turkey

AntalyaKe mer Kes mell 36.5954 30.5045 CA1866 CAR1 AJ310314 MHG6a
AntalyaGa zi paka| 36.1687 32.4467 CA1441 CA18 | CAR1 ACC AJ310314 MHG6a
MHG6a
AntalyaKumluca 36.3168 30.2512 il CA20 | CAR24] GU812091 ACC
CA1871 ANT46 ACC MHG6c
CA732 ANT12 GuU812194
CA733 ANT12 GU812194
ArdahanG° | e Ser me| 409087 | 42.5928 CAT34 AT70 |ANT12| ACC CUBL2194 | \ihigec
CA735 ANT12 GuU812194
CA736 ANT12 GuU812194
CA737 ANT12 GU812194
CA743 EUP12 AJ310313
ArdahanKura River 41.1569 42.8728 CA744 AT70 | ANT12 ACC GUS812194 MHG6c
CA745 ANT12 GuU812194
CAT739 EUP12 AJ310313 MHG6d
ArdahanUzunova Village 41.0800 42.4991 CA740 ANT12 GUS812194 MHG6
c
CA741 ANT14 GuU812196
ArdahanUzunova Village 41.0800 42.4991 CA742 ANT14 GU812196 MHG6c
CA746 ANT12 GU812194
Atvin-Ar danu- Ri|l 411247 | 42.0668 CA74T ANT12 CUBI219 | \ihcec
CA748 ANT12 GuU812194
CA749 ANT12 GU812194
DC08241 AN28 ANT3 GU812185
DC08242 AN39 ANT14 GU812196
Artvin Bor - 41.3649 41.6920 DC08243 AN26 ANT1 AJ310337 MHG6c
CA757 AT70 | ANT50 ACC ACC
CA759 ANT1 AJ310337
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Table 3.2. (continued.

Turkey

Artvin Bor-| 413649 | 41.6920 CLiloy ANTS0 ACC MHG6c
CA761 AT70 | ANT50 ACC ACC
CA764 AT1 | ANT1 | GUS812111 | AJ310337
Artvin-Hopa Kemal 41.4870 41.5269 CA767 AT78 | ANT14 ACC GUS812196 MHG6c
CA768 ANT1 AJ310337
ATDC08191 AN37 ANT12 GU812194
Artvin kavk| 413098 | 424837 ATDC08192 AN37 ANT12 GU812194 | \ihcee
ATDC08193 AN37 ANT12 GU812194
ATDC08194 AN37 ANT12 GU812194
CA753 ANT12 GU812194 MHG6c
Artvin-Yo |l ¢ st ¢ Vi| 41.1613 42.0639 CA754 AT70 | ANT12 ACC GUS812194 MHG6c
CA755 EUP12 AJ310313 MHG6d
HS07165 AN23 CER3 GQ902087 MHG6b
HS07166 AN23 CER3 GQ902087
Lake Avlan 36.5825 | 29.9482 HS07167 AN20 CAR20 GQ902086
HS07168 AN20 CAR20 GQ902086 MHG6a
HS07169 AN20 CAR20 GQ902086
Ay d-Gizap lake 37.5844 | 27.447 GaEE60 ANT21 GQ902114 | \1hiGec
CA1801 ANT21 GQ902114
Ay d-azap lake 37 5844 07 447 CA1802 AT110 | ANT21| GU812104 | GQ902114 MHG6C
CA1803 AT87 | ANT25 ACC AJ313131
CA1785 ANT21 GQ902114
CA1786 ANT21 GQ902114
AydeBayeéekali | 377716 | 275741 CA1787 AT107 | ANT21 ACC GQ902114 MHG6c
CA1788 ANT21 GQ902114
CA1789 ANT21 GQ902114
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Table 3.2. (continued.

Turkey

CA1796 AT87 | ANT25 ACC AJ313131

Ay d-Kenderes river 37.5476 27.2371 CA1797 ANT21 GQ902114 MHG6¢c
CA1798 AT107 | ANT21 ACC GQ902114
CA1790 ANT21 GQ902114
CA1791 AT87 | ANT25 ACC AJ313131

Ayd8hke water | 37.6607 | 27.3087 CALTS2 ANT25 ABBISISL | \Gec
CA1793 AT110 | ANT21 | GU812104 GQ902114
CA1794 ANT21 GQ902114
CA1795 ANT21 GQ902114
CA1617 ANT21 GQ902114
CA1618 AT110 | ANT21 | GU812104 GQ902114

Bal é-Erdek i r 40.2968 27.6273 CA1619 AT59 | ANT2 | GUS812109 GQ902107 MHG6c
CA1620 ANT2 GQ902107
CA1621 ANT10 GU812192
CA1601 ANT21 GQ902114

Bal é-Kestcet epe 394807 27.9274 Calote AT86 | ANT28 ACC GU812208 MHG6c
CA1603 AT108 | ANT21 ACC GQ902114
CA1605 ANT10 GU812192
CA1611 ANT21 GQ902114

Bal é-Masyas Kuk| 40.2296 28.0461 CAlolz AT96 | ANT29 ACC GU812209 MHG6c
CA1613 AT59 | ANT2 | GU812109 | GQ902107
CA1615 AT60 | ANT2 ACC GQ902107

Bal e-Masyas Ku k|40.2296 28.0461 CA1616 ANT10 GU812192 MHG6¢c
CA1607 AT109 | ANT21 ACC GQ902114

Bal e-Remuk-u st 395295 | 27.9091 CA1608 AT91 | ANT29 | GUS812101 | GU812209 MHG6c
CA1609 ANT29 GU812209
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Table 3.2. (continued.

Turkey

Bal é-Ramuk-u st 39.5295 27.9091 CA1610 ANT29 GU812209 MHG6¢c
CA981 ANT1 AJ310337

Bar-P@nmbaké r 41.6087 32.3727 EA902 ANTL AJ310337 MHG6c
CA984 AT12 | ANT1 ACC AJ310337
CA985 ANT1 AJ310337
CA989 ANT1 AJ310337
CA990 ANT1 AJ310337

Bar-B&mt én st | 415721 32.3267 CA991 AT1 ANT1 | GUS812111 AJ310337 MHG6c
CA992 ANT1 AJ310337
CA993 ANT1 AJ310337
CA1355 EUP5 AJ310312
CA1356 EUP5 AJ310312

BatmanbDicle river 37.9177 41.0856 CA1357 EUPS AJ310312 MHG6d
CA1358 EUP5 AJ310312
CA1359 EU36 | EUP5 | GU812122 AJ310312
CA1360 EUP5 AJ310312

BatmanHasankeyf 37.7356 41.3022 CA1370 EUPS AJ310312 MHG6d
CA1371 EUP5 AJ310312
CA1361 EU33 | EUP5 ACC AJ310312
CA1362 EUP5 AJ310312

BatmanSi | van road 38.0463 41.1834 el EUPS AJ310312 MHG6d
CA1364 EUPS5 AJ310312
CA1365 EUP5 AJ310312
CA1366 EUP5 AJ310312

Bayburt¢ a ml ék Di { 40.3009 40.2013 S ANTS7 ACC MHG6c

CA810 ANT37 ACC
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Table 3.2. (continued.

Turkey

CA811 ANT1 AJ310337
Bayburt¢ aml ek Di ¢ 40.3009 40.2013 Catts ANT37 ACC MHG6c
CA813 ANT37 ACC
CA814 ANT1 AJ310337
CA802 ANT1 AJ310337
BayburtG°® k - eder e 40.1156 39.7526 CAS03 ANTL AJ310337 MHG6¢
CA804 ANT1 AJ310337
CA805 ANT1 AJ310337
CA797 ANT1 AJ310337
CA798 ANT1 AJ310337
BayburtOr u- beyl i 40.2316 40.0626 CA799 ANT1 AJ310337 MHG6c
CA800 ANT37 ACC
CA801 ANT1 AJ310337
BayburtToki 40.2729 40.1343 CAS808 ANT1 AJ310337 MHG6c
Bayramdere 402025 | 28.5003 Hotz17410 AN27 ANT2 GQ902107 | \1hicec
Hotz17421 AN27 ANT2 GQ902107
MEFUCA42195 AN13 CAR13 GU812179
MEFUCA42196 AN12 CAR12 GQ902088
MEFUCA42197 AN12 CAR12 GQ902088
MEFUCA42198 AN12 CAR12 GQ902088
Lake Beykeh| 376802 31.7180 Hotz17310 A2 AN17 | CA8 | CAR17| GU812089 AJ313132 MHG6a
Hotz17313 A2 AN14 | CA8 | CAR14| GU812089 AJ313133
ZFMK40195 AN11 CAR11 AJ310316
CA1450 CAR13 GU812179
CA1451 CAl | CAR12| GUB812088 | GQ902088
CA1452 CAR21 ACC
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Table 3.2. (continued.

Turkey

CA1453 CA5 | CAR21 ACC ACC
CA1454 CA2 | CAR22 ACC ACC
Lake Beykeh| 37.6802 31.7180 CA1455 CAR12 GQ902088 MHG6a
CA1456 CA6 | CAR23 ACC ACC
CA1457 CA8 | CAR17| GU812089 | AJ313132
CA1656 ANT13 GU812195
Bilecik-¢ i ] de ml i kK 40.0646 30.3142 CA1657 AT1 | ANT1 | GuU812111 AJ310337 MHG6c
CA1658 AT69 | ANT2 ACC GQ902107
CA1659 AT1 | ANT43| GU812111 ACC
CA1660 ANT2 GQ902107
Bileck-Knhi sar Sak 400469 | 30.4124 CALe6L ATE7 |ANT13| GUBIZI10 | GUBIZL® |\ qee
CA1662 ANT1 AJ310337
CA1663 ANT2 GQ902107
CA1664 ANT1 AJ310337
MAYGCA11303 AN27 ANT?2 GQ902107
MAYGCA11304 AN26 ANT1 AJ310337
MAYGCA11305 AN26 ANT1 AJ310337
Bilecik S°7| 397118 | 30.0070 MAYGCA11306 AN26 ANT1 AJ310337 MHG6c
CA1648 ANT1 AJ310337
CA1649 ATl | ANT43| GU812111 ACC
CA1651 AT68 | ANT13 ACC GU812195
CA570 EUPS5 AJ310312
CA571 EU35 | EUP5 ACC AJ310312
Bingelti ksuyu 38.8411 40.5654 CA572 EUP5 AJ310312 MHG6d
CA573 EUP5 AJ310312
CA574 EU16 | EUP16 ACC ACC
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Table 3.2. (continued.

Turkey

CA582 EUP5 AJ310312

Bing®bant ak§g 39.0585 40.7976 CLat0 EUPS AJ310312 MHG6d
CA584 EUP5 AJ310312
CA585 EU33 | EUP5 ACC AJ310312
CA575 EUP5 AJ310312
CA576 EUP5 AJ310312

Bingareée-i-ek | 388844 | 40.5890 CAS577 EU36 | EUP5 | GU812122 | AJ310312 MHG6d
CA578 EUP5 AJ310312
CA579 EUP5 AJ310312
CA586 EU36 | EUP5 | GU812122 AJ310312
CA587 EUP5 AJ310312

B i n-§dlhhn Seref stream 38.9184 40.7859 CA588 EUP5 AJ310312 MHG6d
CA589 EUPS5 AJ310312
CA590 EUPS5 AJ310312

Bitlis-A] a- k°pr ¢ 0O 38.3328 42.0098 CA630 EU33 | EUP5 ACC AJ310312 MHG6d
CA618 EU33 | EUP5 ACC AJ310312

Bitis-G¢ r oy mak Wa't 38.5962 42.0243 CAG19 EUL7 | EUP19 ACC ACC MHGé6d
CA620 EUPS5 AJ310312
CA621 EUP12 AJ310313
CA623 EU33 | EUP5 ACC AJ310312

Bitlis-Kemah Stream 38.4407 42.1447 CA624 EUP5 AJ310312 MHG6d
CA625 EUPS5 AJ310312
CA631 EU19 | EUP5S ACC AJ310312

Bitis-Tat van ¢afj 38.4748 42.3084 AR EU18 | EUP1S ACC ACC MHG6d
CA633 EUP5 AJ310312
CA634 EUP5 AJ310312
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Table 3.2. (continued.

Turkey

Bitis-Tat van ¢aj 38.4748 42.3084 CA635 EUP5 AJ310312 MHG6d
CA1520 ANT1 AJ310337

Bolu-G° | k°y 40.7116 | 31.5314 CA1521 AT1 | ANT1 | GU812111 | AJ310337 MHG6c
CA1522 ANT1 AJ310337
CA1525 ANT1 AJ310337

Bolu-Karamanlar lake 40.7619 31.5162 CA1526 ANT1 AJ310337 MHG6c
CA1527 AT1 ANT1 GU812111 AJ310337

Bolu-Karamanlar lake 40.7619 31.5162 CA1528 ANT1 AJ310337 MHG6c
MTAECA1568 AN1 CAR1 AJ310314
MTAECA1569 AN1 CAR1 AJ310314
MTAECA1570 AN1 CAR1 AJ310314
MTAECA1571 AN1 CAR1 AJ310314

Bucak 37.3500 30.5393 MTAECA1572 AN14 CAR14 AJ313133 MHG6a
MTAECA1573 AN1 CAR1 AJ310314
MTAECA1574 AN17 CAR17 AJ313132
MTAECA1575 AN14 CAR14 AJ313133
MTAECA1576 AN1 CAR1 AJ310314
MTAECA1577 AN1 CAR1 AJ310314
CBCAST1517 AN1 CAR1 AJ310314

Lake Burdur 37.8371 30.3854 CBCAST1519 AN1 CAR1 AJ310314 MHG6a
CBCAST1520 AN1 CAR1 AJ310314
CA1882 CAR1 AJ310314

Burdur¢ er - i n dal 37.7603 30.4149 CA1883 CAR1 AJ310314 MHG6a
CA1884 CAR1 AJ310314

BurdurKar at ak || 37.3616 | 29.9869 CAL877 CA8 |CARL7| GUB12089 | AJ3I3132 | 416,
CA1878 CAR17 AJ313132
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Table 3.2. (continued.

Turkey

CA1879 CAR17 AJ313132 MHG6a
BurdurKar at ak | 37.3616 29.9869 CA1880 AT103 | ANT21 ACC GQ902114 MHG6c
CA1881 CA14 | CAR1 ACC AJ310314 MHG6c
CA1872 ANT21 GQ902114
BurdurYar ekl & || 37.5907 29.9562 CAISIE ANT21 GQo02114 MHG6c
CA1874 ANT21 GQ902114
CA1876 ANT1 AJ310337
CA1641 ATO98 | ANT29 ACC GuU812209
BursaAk - al ar vi| 401771 28.7453 CA1642 AT63 | ANT52 ACC ACC MHG6¢c
CA1643 AT67 | ANT2 Gu812110 GQ902107
BursaAk - al ar vi| 401771 | 28.7453 cAL6ad ANT10 CUBI2192 | \hgec
CA1646 ANT2 GQ902107
CA1622 ANT2 GQ902107
BursaB o] az 40.2821 28.4483 EaRE ANT2 6Q902107 MHG6c
CA1624 AT59 | ANT2 | GU812109 | GQ902107
CA1626 ANT?29 GU812209
CA1635 AT67 | ANT52 | GU812110 ACC
CA1636 AT96 | ANT29 ACC GU812209
BursaG° | yazé 40.1653 28.6795 CA1637 ANT29 GUS812209 MHG6c
CA1638 ANT29 GU812209
CA1640 AT59 | ANT58 | GUS812109 ACC
CA1628 ANT10 GU812192
CA1629 AT110 | ANT21| GU812104 GQ902114
BursaK e ma | p a k a| 40.0346 28.4104 CA1631 ANT52 ACC MHG6c
CA1632 ANT2 GQ902107
CA1634 AT110 | ANT61 | GU812104 ACC
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Table 3.2. (continued.

Turkey

Beycek-ekmec| 410020 | 286009 Hotz16627 AN27 ANT2 GQ902107 | \1hicec
Hotz16628 AN27 ANT2 GQ902107

Ceyhan 37.0889 35.8302 Hotz17303 CL4 Cll1 | CLW15| CIwl GU812083 AJ313135 MHG4
Hotz17305 CL2 Cll1 | CLW9 | CIwW1 | GU812081 | AJ313135
CA1575 ANT2 GQ902107

¢ anakkkaarlaec a® r| 40.1884 26.4330 CALSTY ANT2 6Q902107 MHG6¢
CA1578 ANT2 GQ902107
CA1580 AT61 | ANT2 ACC GQ902107
CA1589 ANT2 GQ902107
CA1590 AT59 | ANT2 | GU812109 | GQ902107

¢ an akKeget e 40.0895 26.3852 CA1591 ANT2 GQ902107 MHG6¢c
CA1592 ANT2 GQ902107
CA1593 ANT10 GU812192
CA1596 ANT2 GQ902107
CA1597 ANT2 GQ902107

¢ a n a kBatakiova Menderes rive, 39.9930 26.2078 CA1598 ANT?2 GQ902107 MHG6c
CA1599 AT59 | ANT2 | GU812109 | GQ902107
CA1600 ANT2 GQ902107

CA1582 AT63 | ANT52 ACC ACC

¢ anakkaarlée- ay | 40.1393 26.4855 At i, AT64 | ANTL ACC AJ310337 MHG6c
CA1585 AT67 | ANT2 GU812110 GQ902107
CA1586 ANT2 GQ902107
CA1023 ANT1 AJ310337

¢ankArs@ar e st 40.7018 33.5393 it ATL | ANT1 | GU812111| AJ310337 MHG6c
CA1025 ANT1 AJ310337
CA1027 ANT1 AJ310337
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Table 3.2. (continued.

Turkey

CA1028 ANT1 AJ310337

¢ ankAxrag éyanl a| 40.5540 33.5817 Eatiz AT21 | ANT1 ACC AJ310337 MHG6¢c
CA1030 ANT1 AJ310337
CA1031 ANT1 AJ310337
CA1032 ANT1 AJ310337

¢ a n Krermegriver 40.4377 33.7431 Cilvie ANTL AJ310337 MHG6¢c
CA1034 AT29 | ANT1 ACC AJ310337
CA1035 ANT1 AJ310337
CA1018 ANT1 AJ310337

¢anki@amea akl & | 407675 | 33.7641 CA1019 AT19 | ANTL | ACC AJ310337 | \ipgec
CA1020 ANT1 AJ310337
CA1021 ANT1 AJ310337

tevliik Distri 36.1239 35.9281 AMPH\SUR?202 CL3 Cll | CLw8 | CIwl | GU812082 AJ313135 MHGA
AMPH\SUR203 CL1 Cll | CLw7 | CIw1l | GU812080 AJ313135
CA1041 AT1 | ANT1 | GU812111 AJ310337

¢ o r Alata stream 40.3371 35.0628 CA1042 ANT1 AJ310337 MHG6c
CA1043 ANT1 AJ310337
CA1050 ANT1 AJ310337

¢or¢mmar dan 40.5856 34.9998 Callol ANTL AJ310337 MHG6c
CA1052 AT1 | ANT1 | GU812111 AJ310337
CA1054 ANT1 AJ310337
CA1046 AT1 | ANT1 | GU812111 AJ310337

tordYmkaceéek st| 40.6000 34.9117 CA1047 ANT1 AJ310337 MHG6c
CA1049 ANT1 AJ310337

¢tordrml génc° zg 40.4502 34.3789 A0 ANTL AJ310337 MHG6¢c
CA1038 ANT1 AJ310337
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Table 3.2. (continued.

Turkey

Corml genozg 40.4502 34.3789 CA1039 AT1 | ANT1 | GU812111 AJ310337 MHG6C
CA1040 ANT1 AJ310337
1S48307 AN50 ANT25 AJ313131
1S48308 AN50 ANT25 AJ313131 MHG6c
Dalaman 36.7138 28.7856 1S48309 AN17 CAR17 AJ313132 MHG6a
1S48310 AN50 ANT25 AJ313131 MHG6c
1S48311 AN17 CAR17 AJ313132 MHG6a
1S48312 AN23 CER3 GQ902087 MHG6b
CA1814 ANT21 GQ902114
Denizli-Derbent dam 38.1532 28.8443 CA1815 AT110 | ANT21| GU812104 | GQ902114
CA1816 ANT21 GQ902114
CA1817 ANT21 GQ902114 MHG6c
CA1804 ANT21 GQ902114
Denizli-Emmiler district 37.6264 29.2087 Chiidts AT110 | ANT21 | GU812104 | GQ902114
CA1806 ANT21 GQ902114
CA1807 ANT21 GQ902114 MHG6c
CA1809 ANT21 GQ902114
Denizli-knci rlipeéen 377623 | 29.0972 ety ANT21 GQ902114
CA1811 ANT21 GQ902114
CA1812 ANT21 GQ902114 MHG6c
Denizl-Knci r I i pén 37.7623 29.0972 CA1813 AT105 | ANT21 ACC GQ902114 MHG6c
CA1820 ANT21 GQ902114
CA1821 ANT21 GQ902114
Denizli-S¢ | ey manl § 38.0513 28.7708 CA1822 AT110 | ANT21 | GU812104 | GQ902114 MHG6¢c
CA1823 ANT21 GQ902114
CA1824 ANT21 GQ902114
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Table 3.2. (continued.

Turkey

CA1345

EU36

EUP22

GU812122

ACC

Di y a r-Bankn&agad 37.8081 40.4055 MHG6d
CA1346 EU20 | EUP5S ACC AJ310312
CA1339 EUP5 AJ310312
CA1340 EUP5 AJ310312
Di yarbeakege - i 38.0576 40.0697 CA1341 EUPS AJ310312 MHG6d
CA1342 EUPS5 AJ310312
CA1343 EU36 | EUP24| GU812122 ACC
CA1344 EU33 | EUP5S ACC AJ310312
CA1347 EUPS5 AJ310312
CA1348 EU36 | EUP5 | GU812122 AJ310312
CA1349 EUP5 AJ310312
Di y a r-Iicte kiverr 37.8797 41.0217 CA1350 EUP5 AJ310312 MHG6d
CA1352 EUP5 AJ310312
CA1353 EUP5 AJ310312
CA1354 EUP5 AJ310312
CA1331 EU36 | EUP5 | GU812122 AJ310312
CA1332 EUP5 AJ310312
CA1333 EUP5 AJ310312
Di yar®Pakssu ¢ é 37.6916 40.4473 Calo EUPS AJ310312 MHG6d
CA1335 EUP5 AJ310312
CA1336 EUPS5 AJ310312
CA1337 EUPS5 AJ310312
CA1338 EUP5 AJ310312
CA1530 ATl | ANT1 | GU812111 AJ310337
D ¢ z-Asarsu 40.8259 31.1840 CA1531 AT66 | ANT2 ACC GQ902107 MHG6c
CA1532 AT17 | ANT48 ACC ACC
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Table 3.2. (continued.

Turkey

D ¢ z-Bsarsu 40.8259 31.1840 = ANTL AJ310337 MHG6c
CA1534 ANT1 AJ310337
CA1536 AT17 | ANT48 ACC ACC
D ¢ z-Efteni lake 407573 | 31.0404 CALS37 ATS7 | ANTL | ACC AJS10337 | \hcee
CA1538 AT57 | ANT41 ACC ACC
CA1539 ANT1 AJ310337
MACA22179 RE1 RE1 AJ310338
MACA22180 RE1 RE1 AJ310338 MHG1
Edirne 41.6857 | 26.4932 MACA22181 RE1 RE1 AJ310338
MACA22182 RE1 RE1 AJ310338
MACA22183 AN35 GU812192 MHG6c
Edremit 396119 | 270151 Ploetner179.03 A22 | AN27 | AT59 | ANT2 | GU812109 | GQ902107 .
Ploetner180.03 A23 | AN27 | AT67 | ANT2 | GU812110 | GQ902107
CBCAST3233 AN27 ANT2 GQ902107 MHG6c
CBCAST3234 AN1 CAR1 AJ310314
CBCAST3238 AN14 CAR14 AJ313133
Lake Ejirdi| 381393 | 30.7588 CBCAST3239 AN14 CAR14 AJ313133
CA1890 CAR14 AJ313133 MHG6a
CA1891 CA8 |CAR17| GU812089 | AJ313132
CA1892 CA20 | CAR1 | GU812091 | AJ310314
CA1893 CAR14 AJ313133
E | a-zBé&van stream 38.7260 38.8375 CA543 EUP5 AJ310312 MHG6d
CA535 EUP5 AJ310312
El aCip] 386819 | 29.0706 CA536 EU33 | EUP5 ACC AJ310312 MHG6d
CA537 EUP5 AJ310312
CA538 EUP5 AJ310312
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Table 3.2. (continued.

Turkey

El a-ZCi¥) 38.6819 | 39.0706 CA539 EUP5 AJ310312 MHG6d
E | a-zSerce 38.4665 39.2753 Cheis EUPS AJ310312 MHG6d
CA546 EUPS5 AJ310312
CA520 ANT1 AJ310337
CA521 ANT1 AJ310337 MHG6C
Erzincan-T ¢ r k menoj | 39.6559 39.4996 CA522 ANT1 AJ310337
CA523 AT1 ANT1 GU812111 AJ310337
CA524 CIE2 GU812169 MHG5
CA525 ANT1 AJ310337 MHG6C
CA526 AT1 ANT1 GU812111 AJ310337
Erzincan-Ek K i s u 39.7328 39.6179 CA527 CLW15| CIw8 | Gu812083 ACC MHG4
CA528 ANT1 AJ310337 MHG6C
CA529 ANT1 AJ310337
CA530 AT10 | ANT1 ACC AJ310337
ErzincanSakaltutan 39.8832 39.1954 G5 AT3L | ANTL ACC AJ310337 MHG6¢c
CA532 ANT1 AJ310337
CA533 ANT1 AJ310337
CA695 ANT12 GuU812194
CA696 AT70 | ANT12 ACC GuU812194
CA697 AT7 | ANT1 ACC AJ310337 MHG6c
Erzuruml | é c a 39.8196 41.1521 CA699 ANT12 GUS12194
CA700 ANT12 GuU812194
CA701 EU7 | EUP12 ACC AJ310313 MHGéd
CA702 ANT12 GU812194 MHG6c
MHG6d
ErzurumPasinler 39.9611 41.4090 CA704 EU36 | EUP5 | GU812122 AJ310312
CA705 ANT12 GU812194 MHG6c
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Table 3.2. (continued.

Turkey

CA706 AT70 | ANT12 ACC GU812194 MHG6C
ErzurumPasinler 39.9611 41.4090 CA707 ANT12 GUS812194
CAT708 EU7 | EUP12 ACC AJ310313 MHG6d
CA709 ANT12 GU812194
CA710 ANT12 GU812194 MHG6c
ErzurumSoj uk ¢er 39.9899 41.3052 CA711 AT70 | ANT12 ACC GUS812194
CA712 EUP12 AJ310313 MHGEd
CA713 EU7 | EUP12 ACC AJ310313
CA689 ANT12 GU812194
CA690 AT70 | ANT12 ACC GU812194
ErzurumTeke stream 39.8196 41.1521 CA691 ANT12 GU812194 MHG6c
CA692 ANT12 GU812194
CA693 ANT12 GU812194
CA714 EU9 | EUP12 ACC AJ310313 MHG6d
ErzurumYerlisu Village 40.0425 41.1833 CA715 EU36 | EUP5 | GU812122 AJ310312
CA716 AT8 | ANT1 ACC AJ310337 MHG6c
CA1672 AT41 | ANT53 ACC ACC MHG6c
CA1673 CA8 | CAR17| GUS812089 | AJ313132 MHG6a
E s k i -Alpulvdad 39.7825 | 30.6877 CA1674 AT67 | ANT2 | GU812110 | GQ902107
CA1675 ANT43 ACC MHG6c
CA1676 ANT2 GQ902107
CA1677 ANT1 AJ310337
Es k i -Rashiki river 1 39.7744 | 30.4511 Calois ATL | ANTL | GU812111 | AJ310337 MHG6c
CA1679 ANT10 GU812192
CA1680 ANT2 GQ902107
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Table 3.2. (continued.

Turkey

Es k i Rashikriver 2 39.7139 | 30.4275 CAloEE AT110 | ANT29 | GU812104 | GU812209 MHG6c
CA1684 ANT10 GU812192
CA1666 AT110 | ANT21 | GU812104 | GQ902114
CA1667 AT67 | ANT2 | GU812110 | GQ902107
Eski-Sahésung 39.7082 30.5804 CA1668 CAR17 AJ313132 MHG6c
CA1669 AT1 |ANT43| GUS812111 ACC
CA1670 AT67 | ANT2 | GU812110 | GQ902107
TBOECA68170 AN26 ANT1 AJ310337
TBOECA68171 AN26 ANT1 AJ310337
TBOECA68172 AN26 ANT1 AJ310337 MHG6c
Ekmekaya 38.2296 | 33.4876 TBOECA68173 AN26 ANT1 AJ310337
TBOECA68174 AN27 ANT2 GQ902107
TBOECA68175 AN17 CAR17 AJ313132 MHG6a
TBOECA68176 AN17 CAR17 AJ313132
RCA48213 AN50 ANT25 AJ313131 MHG6c
Fethiye 36.6288 | 291196 RCA48214 A10 | AN23 | CE8 | CER3 | GU812097 | GQ902087
RCA48215 All | AN25 | CE9 | CER5 | GUS812098 | GU812184 MHG6b
RCA48216 AN22 CER2 GU812182
Ploetner197.03 A26 | AN35 | AT56 | ANT10| GU812113 | GU812192
Fo-a 38.6666 | 26.7645 Ploetner198.03 Al7 | AN46 | AT110 | ANT21| GU812104 | GQ902114 MHG6C
Ploetner199.03 A27 | AN35 | AT52 | ANT10| GU812114 | GU812192
Ploetner205.03 A16 | AN46 | AT106 | ANT21 | GU812103 | GQ902114
OBMB27295 AN55 EUP12 AJ310313 MHG6d
Gaziantep 370892 | 37.1738 OBMB27296 ClI9 CIE2 GU812169 MHG5
OBMB27297 AN59 EUP5 AJ310312 MHG6d
OBMB27298 AN59 EUP5 AJ310312
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Table 3.2. (continued.

Turkey

CA1968 CIw3 GU812163
CA1969 CIE3 GU812170 MHGS5
GazianteBal ék al an 37.2923 36.8877 CA1970 CIE2 GUS812169
CA1971 CIE2 GU812169
CA1972 CLW15| CIW3 | GU812083 | GU812163 MHG4
GaziantepKakurt 37.1360 | 36.9400 LTI CIE6 ACC MHG5
CA1974 CIE10 ACC
CA1965 CIE2 GU812169
GaziantegSa k - ag®° z| 37.1803 36.9285 CA1966 CIE2 GU812169 MHG5
CA1967 CIE3 GU812170
CBCAST2021 AN46 ANT21 GQ902114
CBCAST2022 AN46 ANT21 GQ902114 MHG6C
CBCAST2023 AN46 ANT21 GQ902114
CBCAST2024 AN46 ANT21 GQ902114
Gemi K 377902 | 20.8708 CBCAST2025 AN1 CAR1 AJ310314 MHG6a
CBCAST2026 AN46 ANT21 GQ902114
CBCAST2027 AN46 ANT21 GQ902114
CBCAST2028 AN46 ANT21 GQ902114 MHG6c
CBCAST2029 AN46 ANT21 GQ902114
CBCAST2031 AN46 ANT21 GQ902114
CA835 ANT36 ACC
CA836 ANT1 AJ310337
GiresunBatlama stream 40.9067 38.3547 CA837 ANT1 AJ310337 MHG6c
CA838 ANT1 AJ310337
CA839 ANT1 AJ310337
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Table 3.2. (continued.

Turkey

CA854 ANT1 AJ310337

GiresunBulancak Domuz stream| 40.9454 38.1673 CA855 ANT1 AJ310337 MHG6¢c
CA856 ANT1 AJ310337
CA849 ANT1 AJ310337

GiresunEspiye Gelivera Stream | 40.9459 38.7224 SLE00 ANTL AJ310337 MHG6¢c
CA852 ANT1 AJ310337
CA853 ANT1 AJ310337
CA844 ANT1 AJ310337

GiresunKesap Karabulduk strean| 40.8988 38.5270 CA847 ANT1 AJ310337 MHG6¢c
CA848 ANT1 AJ310337

GiresunRYavkan st 40.8291 38.4584 CA842 ANT1 AJ310337 MHG6c
OYCA70204 AN1 CAR1 AJ310314

Gedet Dam 37.1076 33.2918 OYCA70206 AN1 CAR1 AJ310314 MHG6a
OYCA70207 AN1 CAR1 AJ310314
OYCA70208 ANS8 CARS8 Gu812177
CA1900 CAR1 AJ310314

Godet Dam 37.1076 33.2918 CA1901 CAR1 AJ310314 MH6a
CA1902 CA15 | CAR1 ACC AJ310314
CA1903 CA15 | CARS8 ACC GU812177
CCYZCA20153 AN46 ANT21 GQ902114
CCYZCA20154 AN46 ANT21 GQ902114

G° kpénar Da| 37.781 | 29.1306 CCYZCA20155 AN46 ANT21 GQ902114 MHG6c
CCYZCA20156 AN46 ANT21 GQ902114
CCYZCA20157 AN46 ANT21 GQ902114

G ¢ m¢ K Hkbaba pond 40.1783 39.6521 i ANTL AJ310337 MHG6c
CA818 ANT1 AJ310337
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Table 3.2. (continued.

Turkey

CA819 ANT1 AJ310337
G ¢ my¢ K Hkbaba pond 40.1783 39.6521 CA820 ANT1 AJ310337 MHG6¢c
CA821 ANT1 AJ310337
CA822 ANT1 AJ310337
CA823 ANT1 AJ310337
G ¢ m¢ K Kelkit rever 40.1226 39.3737 CA824 ANT1 AJ310337 MHG6¢c
CA825 ANT1 AJ310337
CA826 ANT1 AJ310337
CBCA2047 AN17 CAR17 AJ313132
CBCA2048 AN14 CAR14 AJ313133
Lake | kékl | 382350 | 29.9605 CBCA2049 AN18 CAR18 6Q902097 MHG6a
CBCA2050 AN17 CAR17 AJ313132
CBCA2051 AN14 CAR14 AJ313133
CBCA2052 AN17 CAR17 AJ313132
CAB63 AT82 | ANT2 | HM356084 | GQ902107
| | dTezluca Aras River 40.0356 | 43.6790 CAB64 AT82 | ANT2 | HM356084 | GQ902107 MHG6c
CA665 ANT2 GQ902107
CA666 ANT2 GQ902107
CAB67 AT82 | ANT2 | HM356084 | GQ902107
CAB68 ANT2 GQ902107
| ] dvéater Channel 39.9513 44.0419 CA669 ANT2 GQ902107 MHG6¢c
CA670 ANT2 GQ902107
CA671 ANT2 GQ902107
Kstanbul 41.1340 | 28.7533 - A39 | AN26 | EU27 | ANT1 | GU812125 | AJ310337 MHG6d
Istanbul Halkali 41.0432 | 28.7823 ZISP.6537Sp.46 RE15 GU812157 MHG1
HatayDeniz 36.0727 | 35.9508 CA1949 CLW15| CIW1l| GU812083 ACC MHG4
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Table 3.2. (continued.

Turkey

CA1950 Clwl AJ313135 MHG4

CA1951 CLE16 | CIE1 ACC GU812168 MHG5

HatayDeniz 36.0727 35.9508 CA1952 CIwW1l AJ313135 MHGA
CA1953 CLW5 | Ciwi1 ACC AJ313135

CA1954 CLE12 | CIE2 ACC GU812169 MHG5

HatayG® | bak & | 364645 | 36.4778 CAL95S CLWIS| CIW8 | GUB12083 | ACC MHG4
CA1956 CIw3 GU812163

CA1403 Ciwi AJ313135 MHG4

CA1404 CLE17 | CIE9 ACC ACC MHG5
HatayHassa 36.8449 36.6504 CA1405 CIw1i AJ313135

CA1406 CLW15| CIW11| GU812083 ACC MHG4
CA1407 CIw1 AJ313135

HatayKs k ender un| 368887 | 36.1370 CA1416 CLW2 | CIW2 |  ACC CUB12162 | \1ic4a

CA1417 CLW15| CIW10 | GU812083 ACC

CA1409 Ciwi AJ313135 MHG4

CA1410 CLE11| CIE2 ACC GU812169 MHG5

HatayKs k ender un | 366653 | 36.2157 CAl4ll CLWIl| CIW3 | ACC GUBI2163 | \1ica
CA1413 Clwi AJ313135

CA1414 CIE2 GU812169 MHG5

CA1415 CLW1 | CIw2 ACC GU812162 MHG4
OBMB31341 Cl9 CIE2 GU812169
OBMB31342 Cl9 CIE2 GU812169

Hatay Kerek| 364973 | 364523 OBMB31343 CL6 | CI10 | CLE4 | CIE3 | GU812085 | GU812170 MHG5
OBMB31344 cl8 CIE1 GU812168
OBMB31345 Cl10 CIE3 GU812170

OBMB31346 Ci1 Ciwi AJ313135 MHG4
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Table 3.2. (continued.

Turkey

Hat ay Kér ek 36.4973 36.4523 OBMB31347 CI3 CIW3 GU812163 MHG4
OBMB31336 CI3 CIw3 GU812163
Hatay Reyha| 362379 | 365689 OBMB31338 ci1 Clwi AJ313135 MHG4
OBMB31339 CI3 CIlw3 GU812163
OBMB31340 CI10 CIE3 GU812170 MHG5
OBMB31348 Cl10 CIE3 GU812170 MHGS
Hatay Tahtal| 368515 | 36.6861 OBMB31349 Cl9 CIE2 GU812169
OBMB31350 ci Clwi AJ313135 MHG4
CA1446 AT45 | ANT2 ACC GQ902107 MHG6c
spartaB a] &1 | & 381586 | 21.0825 CA1447 CA20 | CAR14| GU812091 | AJ313133 MHG6a
CA1448 ANT2 GQ902107 MHG6c
CA1449 CAR1 AJ310314 MHG6a
CA1885 CA13 | CAR7 ACC GQ902112
CA1886 CAR7 GQ902112
IspartaSevi n- bey 37.8748 30.7760 CA1887 CAR7 GQ902112 MHG6a
CA1888 CAR7 GQ902112
CA1889 CAR1 AJ310314
0K42203 AN12 CAR12 GQ902088
Kvriz 374408 | 34.1705 0K42220 AN12 CAR12 GQ902088 MHGEa
0K42221 AN12 CAR12 GQ902088
0K42222 AN12 CAR12 GQ902088
CA1748 ANT21 GQ902114
CA1749 AT110 | ANT59 | GU812104 ACC
Kznatiaandar | & Bg 38.9556 27.0100 CA1750 AT97 | ANT29 ACC GUS812209 MHG6c
CA1751 AT63 | ANT52 ACC ACC
CA1752 AT110 | ANT21| GU812104 | GQ902114
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Table 3.2. (continued.

Turkey

CA1759 ANT21 GQ902114
K z rGediz river 38.6599 | 27.0274 oot ATS9 | ANT2 | GU812109 | GQ902107 MHG6c
CA1762 AT104 | ANT21 ACC GQ902114
CA1763 ANT21 GQ902114
CA1754 ANT21 GQ902114
Kz aMenemen 38.6955 | 26.9989 CA1755 AT97 | ANT29 ACC GU812209 MHG6c
CA1756 AT106 | ANT21| GU812103 | GQ902114
CA1557 AT1 |ANT42| GUS812111 ACC
CA1558 AT41 | ANT53 ACC ACC
Kz mtiaty ér k°y || 40.8134 29.9910 CA1559 ANT1 AJ310337 MHG6c
CA1560 AT94 | ANT29 ACC GU812209
CA1561 AT4 | ANT1 ACC AJ310337
CA1552 ANT1 AJ310337
K z nSapanca lake 407180 | 30.1542 et ATS | ANTL ACC AJB10337 | phGec
CA1554 AT65 | ANT2 ACC GQ902107
CA1555 ANT2 GQ902107
CA1250 CLW15| CIW3 | GU812083 | GU812163 MHG4
KahramaGmas ar| 37.9970 | 365211 CAL251 CIW3 cU812163
CA1252 CIE3 GU812170 MHGS
CA1253 CLE2 | CIE3 ACC GU812170
CA1256 CLE7 | CIE3 ACC GU812170 MHG5
CA1257 AT2 | ANT1 ACC AJ310337 MHG6c
MHG5
Kahr amaBlmair akan 38.1959 37.0636 Chist CIES GU812170
CA1259 ANT1 AJ310337 MHG6c
CA1260 CIE3 GU812170 MHGS
CA1261 CIE3 GU812170
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Table 3.2. (continued.

Turkey

Kahr amaBimbir akan| 381959 37.0636 CALACE ANTL AJ310337 MHG6¢c
CA1263 ANT1 AJ310337
CA1264 CIE2 GUB812169
CA1265 CLE15| CIE2 ACC GU812169 MHG5
Kahr amakKmaaa&r 37.5102 36.8983 CA1266 CIE3 GU812170
CA1268 CLW12| CIW2 ACC GU812162 MHG4
CA1269 CIE2 GU812169 MHG5
CA965 AT16 | ANT44 ACC ACC
CA966 ANT33 ACC
Kar abgral | er Sq 411313 32.6816 CA967 AT15 | ANT1 ACC AJ310337 MHG6c
CA968 ANT1 AJ310337
CA969 ANT1 AJ310337
CA974 ANT1 AJ310337
CA975 ANT1 AJ310337
Kar a®gfkr anbol u 41.2165 32.7331 CA976 ANT1 AJ310337 MHG6c
CA977 AT14 | ANT1 ACC AJ310337
CA978 ATl | ANT31| GU812111 ACC
CBCAST327 AN1 CAR1 AJ310314
CBCAST328 AN1 CAR1 AJ310314
CBCAST329 AN1 CAR1 AJ310314
CBCAST3210 AN1 CAR1 AJ310314
Karaca®°r4ddn D 37.4031 30.8703 CBCAST3211 AN1 CAR1 AJ310314 MHG6a
CBCAST3212 AN1 CAR1 AJ310314
CBCAST3213 AN1 CAR1 AJ310314
CBCA3241 AN1 CAR1 AJ310314
CBCA3242 AN2 CAR2 GUB12173
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Table 3.2. (continued.

Turkey

OBBKCA32103 AN17 CAR17 AJ313132
OBBKCA32104 AN1 CAR1 AJ310314
Kar acBamnsidn 37.4031 30.8703 OBBKCA32105 AN1 CARL AJ310314 MHG6a
OBBKCA32106 AN1 CAR1 AJ310314
OBBKCA32107 AN1 CAR1 AJ310314
OBBKCA32108 AN1 CAR1 AJ310314
CA1909 CA19 | CAR1 ACC AJ310314
CA1910 CAR1 AJ310314
KaramanBe | p é@énar| 36.8333 32.5803 CA1911 CAR1 AJ310314 MHG6a
CA1912 CAR1 AJ310314
CA1913 CAR1 AJ310314
CA1905 CAR8 GuU812177
KaramarY e ki | der 37.2047 33.4035 G CAL5 | CARS ACC cus12177 MHG6a
CA1907 CA15 | CAR1 ACC AJ310314
CA1908 CAR1 AJ310314
CA725 EUP12 AJ310313
CA726 EUP12 AJ310313
KarsAr pa- ay Ak { 40.7735 43.2952 CL2) EUP12 AJ310313 MHG6d
CA728 EUP12 AJ310313
CA729 EUP13 ACC
CA730 EUP17 ACC
CA717 ANT2 GQ902107
KarsDi gor Paza| 405189 43.2690 Cas ANT2 GQ902107 MHG6c
CA719 ANT2 GQ902107
CA720 ANT2 GQ902107
Kars-Selim 40.4702 42.7904 CA721 EUP17 ACC MHG6d
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Table 3.2. (continued.

Turkey

CAT722 EUP12 AJ310313

KarsSelim 40.4702 42.7904 CA723 EUP12 AJ310313 MHG6d
CAT724 EUP12 AJ310313
CA959 ANT1 AJ310337

KastamoneAr a - Ri v| 41.2389 33.3224 CA960 ATL | ANTL | GU812111 AJ310337 MHG6c
CA961 ANT1 AJ310337
CA963 ANT1 AJ310337

KastamontBeyler dam 41.6903 33.8119 R ANTL AJ310337 MHG6¢c
CA953 ANT1 AJ310337

KastamontBeyler dam 41.6903 33.8119 Lo, ATA44 | ANT2 ACC 6Q202107 MHG6c
CA955 AT57 | ANT1 ACC AJ310337
CA939 ANT1 AJ310337
CA940 AT20 | ANT1 ACC AJ310337

KastamontK ar a - o ma k| 41.2852 33.7372 CA941 AT39 | ANT44 ACC ACC MHG6¢c

CA942 ATl | ANT49| GU812111 ACC

CA943 ANT1 AJ310337
CA945 AT43 | ANT2 ACC GQ902107
CA946 AT21 | ANT1 ACC AJ310337

KastamondT a k | € k D| 41.4018 33.6963 CA947 ANT1 AJ310337 MHG6c
CA948 ANT1 AJ310337
CA949 ANT1 AJ310337
CA07217 A9 AN21 | CE5 | CER1 | GU812096 GuU812181
CA07218 AN23 CER3 GQ902087

Kak 36.2769 | 29.6839 CA07219 AN23 CER3 GQ902087 MHG6b
ZFMK21047 A7 | AN23 | CE6 | CER3 | GU812094 | GQ902087
ZFMK29521 AN23 CER3 GQ902087
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Table 3.2. (continued.

Turkey

DCA38313 AN26 ANT1 AJ310337
DCA38314 AN29 ANT4 GU812186
Kayseri 38.7565 | 35.4229 DCA38315 AN26 ANT1 AJ310337 MHG6c
DCA38316 AN26 ANT1 AJ310337
DCA38317 AN30 ANTS GuU812187
CA1151 AT13 | ANT1 ACC AJ310337
CA1152 ANT4 GUB812186
KaysertEngir lake 38.8111 35.5915 CA1154 ANT1 AJ310337 MHG6c
CA1155 ANT1 AJ310337
CA1156 ANT1 AJ310337
CA1468 AT1 ANT1 GU812111 AJ310337
KaysertPé nar b ak 38.6618 36.104 CA1469 ANT1 AJ310337 MHG6¢c
CA1471 ANT1 AJ310337
KayseriPénar back 38.6618 36.104 Caki2 ANTL AJ310337 MHG6c
CA1473 ANT1 AJ310337
CA1157 CAR12 GQ902088 MHG6a
CA1158 ANT1 AJ310337
CA1159 ANT1 AJ310337
KayseriSul t ans az| 38.3897 35.3657 it () ANTL AJ310337
CA1161 ANT1 AJ310337 MHG6c
CA1162 ANT1 AJ310337
CA1163 ANT1 AJ310337
CAl1164 ANT1 AJ310337
CA1165 CAR12 GQ902088 MHG6a
KayseriYa hy al & 38.1348 35.3641 CA1166 ANT2 GQ902107 MHG6C
CA1167 ANT?2 GQ902107
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Table 3.2. (continued.

Turkey

CA1168 ANT40 ACC
KayseriYa hy al & 38.1348 35.3641 CA1169 ANT1 AJ310337 MHG6c
CA1170 ANT40 ACC
CA1171 AT2 ANT1 ACC AJ310337
CA1172 AT26 | ANT4 ACC GU812186
CA1173 ANT2 GQ902107
CA1174 ANT2 GQ902107
KaysertZa mant & Wi 38.0345 35.5407 CA1175 CLW3 | CIw3 ACC GU812163 MHG4
CA1176 ANT1 AJ310337
CA1177 ANT1 AJ310337 MHG6C
CA1178 ANT2 GQ902107
CA1179 ANT1 AJ310337
MHSACA15137 AN46 ANT21 GQ902114 MHG6c
MHSACA15138 AN1 CAR1 AJ310314
Kemer 37.4627 | 30.1118 MHSACA15139 AN7 CAR7 GQ902112 MHG6a
MHSACA15140 AN1 CAR1 AJ310314
MHSACA15141 AN1 CAR1 AJ310314
Kemer 37.4627 30.1118 MHSACA15142 AN1 CAR1 AJ310314 MHG6a
MHSACA15143 AN1 CAR1 AJ310314
CA1238 ANT1 AJ310337
Kér édeahedede K 38.7406 33.4879 sy ANTL AJ310337 MHG6c
CA1242 ANT1 AJ310337
CA1243 ANT1 AJ310337
CA1244 ANT1 AJ310337
KéreWWkhake yan K| 39.8861 33.4146 CA1245 ANT1 AJ310337 MHG6¢c
CA1246 ANT1 AJ310337
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Table 3.2. (continued.

Turkey

KéreXkmakeyan K| 398861 | 33.4146 CA1248 ANT1 AJ310337 MHG6c
CA1488 RE1 AJ310338
CA1489 RE1 AJ310338

K& r k {Eaklice dtréam 41.7576 | 27.1814 Caiely RE16 ACC MHG1
CA1491 RE1 AJ310338
CA1492 RE1 AJ310338
CA1493 RE1 AJ310338

CA1494 RE1
CA1495 RE1 MHG1
Kér kiKmreelei st 1 41.6836 27.0731 CA1496 RE1

CA1497 AT56 | ANT10| GU812113 | GU812192 MHG6c

CA1498 RE1 MHG1
CA1499 RE1 AJ310338

Kér kiKamr alkio - p| 41.7817 27.2171 CA1500 RE1 AJ310338 MHG1
CA1501 RE1 AJ310338

CA1484 ANT10 GU812192 MHG6c

Kér kdkawyelainde| 417104 | 27.2627 Cakso RE1 AJ310338 MHG1
CA1486 RE1 AJ310338

CA1487 AT53 | ANT10 ACC GU812192 MHG6c

Ké r kdethvi &n 39.3168 | 34.1238 Al ANT4 GU812186 MHG6c
CA1142 AT1 | ANT1 | GU812111 | AJ310337

K& r wkethvi & n 39.3168 | 34.1238 Catl ANTL AJBL0337 | \ipicec
CA1145 AT26 | ANT4 ACC GU812186
CA1128 ANT1 AJ310337

Ker k@hneykent 39.0988 | 34.1600 CA1129 AT1 | ANT1 | GUS812111 | AJ310337 MHG6c
CA1130 AT26 | ANT4 ACC GU812186
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Table 3.2. (continued.

Turkey

Kér k@éhneykent 39.0988 | 34.1600 CA1131 ANT1 AJ310337 MHG6c
CA1146 AT1 | ANT1 | GUS812111 | AJ310337
Kér kkeéhkilra p € ni 39.2262 34.1338 CA1147 ANT1 AJ310337 MHG6c
CA1149 ANT1 AJ310337
CA1135 AT1 | ANT1 | GUS812111 | AJ310337
Ker kehd dre k | & 391007 | 33.9073 Chiikile ANTL AJB10337 | pHcee
CA1137 ANT1 AJ310337
CA1138 ANT1 AJ310337
Hotz18003 AN38 ANT13 GUB12195
Keyekoy 417038 | 28.0514 Hotz18004 AN38 ANT13 GUB12195 MHGC
Hotz18005 AN38 ANT13 GU812195
Hotz18006 AN35 ANT10 GU812192
OB79321 ClI9 CIE2 GUB12169 MHGS
OB79322 CI10 CIE3 GU812170
MHG6d
Kilis 367641 | 372540 OB79323 AN59 EUP5 AJ310312
OB79324 cii CIW1 AJ313135 MHG4
OB79325 AN55 EUP1 AJ310313 MHG6d
OB79326 AN55 EUP1 AJ310313
OBMB79327 Cl10 CIE3 GU812170 MHG5
OBMB79328 AN59 EUP5 AJ310312 MHG6d
Kilis-Gaziantep road 36.8106 37.3095 OBMB79329 Ci10 CIES GU812170
OBMB79330 CI10 CIE3 GUB12170 MHGS
OBMB79331 Ci11 CIE4 GU812171
OBMB79335 CL5 | CI10 | CLE3 | CIE3 | GU812084 | GU812170
Kilis-Polateli 36.7853 | 37.0588 EAEo CLE2 | CIEY ACC ACC MHG5
CA1396 CLE12| CIE2 ACC GUB12169
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Table 3.2. (continued.

Turkey

CA1397 CLE6 | CIE3 ACC GU812170
CA1398 CIE2 GU812169 MHG5
Kilis-Polateli 36.7853 37.0588 CA1399 CIE3 GUS812170
CA1400 CLW15| CIW2 | GU812083 | GU812162 MHG4
CA1401 CIE3 GU812170 MHG5
CA1390 CLW6 | CIw1 ACC AJ313135 MHGA
Kilis-T°r el i ¢apgqg 36.8549 | 37.3414 Caloa] ciwi AJ313135
CA1393 EU13 | EUP1 ACC AJ310313 MHG6d
CA1394 CLE2 | CIE3 ACC GU812170 MHG5
Kils-{ - g © z 36.8045 | 37.0868 CAL9ST CIE2 GU812169 | MAGS
CA1959 EUP1 AJ310313 MHG6d
CA1960 CIE3 GU812170
CA1961 CLE5 | CIE6 ACC ACC MHG6d
Kilis-} - pénar 36.8669 36.9328 CA1962 CIE2 GUS812169
CA1963 CIE2 GU812169
CA1964 Clwi AJ313135 MHG4
CA1463 CAR1 AJ310314
CA1464 CAR1 AJ310314 MHGEa
KonyaMehmetali dam 37.2124 32.6354 CA1465 CA19 | CAR1 ACC AJ310314
CA1466 CA3 | CAR12 ACC GQ902088
CA1467 AT42 | ANT2 ACC GQ902107 MHG6c
VDBKCAQ7125 AN1 CAR1 AJ310314 MHG6a
VDBKCA07126 AN46 ANT21 GQ902114 MHG6c
Korkuteli 36.9918 | 29.5279 VDBKCA07127 AN1 CAR1 AJ310314
VDBKCAO07128 AN7 CAR7 GQ902112 MHG6a
VDBKCA07129 AN17 CAR17 AJ313132
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Table 3.2. (continued.

Turkey

VDBKCAO07130

AN17

CAR17

AJ313132

Korkuteli 36.9918 | 29.5279 MHG6a
VDBKCAQ7131 AN1 CAR1 AJ310314
CBCAST3214 AN1 CAR1 AJ310314 MHG6a
CBCAST3215 AN27 ANT2 GQ902107 MHG6c
CBCAST3216 AN14 CAR14 AJ313133
OAOBBKCA1593 AN1 CAR1 AJ310314 MHGEa
OAOBBKCA1594 AN1 CAR1 AJ310314
Kovada 37.6325 | 30.8641 OAOBBKCA1596 AN1 CAR1 AJ310314
OAOBBKCA1597 AN1 CAR1 AJ310314
OAOBBKCA1598 AN3 CAR3 GU812174
OAOBBKCA1599 AN1 CAR1 AJ310314 MHG6a
OAOBBKCA1593101 AN1 CAR1 AJ310314
OAOBBKCA1593102 AN1 CAR1 AJ310314
CA1685 AT110 | ANT61 | GU812104 ACC
K¢ t aBngeadam 39.4688 | 29.8657 Calote AT49 | ANT10 ACC GU812192 MHG6c
CA1687 AT110 | ANT21| GU812104 | GQ902114
CA1688 ANT61 ACC
CA1697 AT110 | ANT21| GU812104 | GQ902114
CA1698 AT45 | ANT2 ACC GQ902107
K¢t ahy-aak str| 393090 | 299753 CA1699 AT110 | ANT61 | GU812104 ACC MHG6c
CA1700 ANT21 GQ902114
CA1701 ANT21 GQ902114
CA1705 AT54 | ANT55 ACC ACC
K¢ t aPossuk dam 39.5740 | 30.0918 A0 AT4l | ANT2 ACC 6Q902107 MHG6c
CA1707 AT56 | ANT10| GU812113 | GU812192
CA1708 AT110 | ANT21| GU812104 | GQ902114




Table 3.2. (continued.

9G¢

CA1690 AT50 | ANT10 ACC GU812192
CA1691 AT111 | ANT21 ACC GQ902114
K¢t adhyjagt ©z¢ § 39.3374 29.9342 CA1692 ANT21 GQ902114 MHG6c
CA1693 ANT61 ACC
CA1694 AT41 | ANT2 ACC GQ902107
Malatya 38.4276 | 38.3505 5044285 ANS9 EUPS AJ310312 MHG6d
S044286 AN59 EUP5 AJ310312
EU33 | EUP5 ACC AJ310312 MHG6d
EUP5 AJ310312
MHG6c
MalatyaElemendik lake 38.3229 38.1551 ANT4 GU812186
EUP5 AJ310312 MHG6d
EUP5 AJ310312
Turkey AT25 | ANT4 ACC GU812186 MHG6c
EUP5 AJ310312 MHG6d
AT1 GU812111 MHG6C
MalatyaKarakaya dam 38.4882 38.3499 ANT4 GU812186
EUP5 AJ310312 MHG6d
EU33 | EUPS ACC AJ310312
AT1 | ANT1 | GU812111 | AJ310337
MHG6C
Malatyanear Sultansuyu dam 38.3121 38.0434 AT26 | ANT4 ACC GU812186
ANT4 GU812186
EU36 | EUP5 | GU812122 | AJ310312 MHG6d
ANT4 GU812186 MHG6c
MHG6d
MalatyaOluklu district 38.2406 | 37.9964 EUPS AJ310312
ANT4 GU812186 MHG6C
ANT4 GU812186
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Table 3.2. (continued.

Turkey

MalatyaOluklu district 38.2406 37.9964 CA566 EUP5 AJ310312 MHG6d
OA45274 AN49 ANT24 GU812205
0A45275 AN46 ANT21 GQ902114
0A45276 AN46 ANT21 GQ902114
Manisa 38.6110 27.4483 OA45277 ANS3 ANT28 GU812208 MHG6c
0OA45278 AN46 ANT21 GQ902114
0A45279 AN46 ANT21 GQ902114
0A45280 AN46 ANT21 GQ902114
0OA45281 AN46 ANT21 GQ902114
Manisa 38.6110 27.4483 0A45282 AN46 ANT21 GQ902114 MHG6c
CA1764 AT91 | ANT29 | GU812101 | GU812209
CA1765 AT109 | ANT21 ACC GQ902114
Manisa City Forest 38.6021 27.3867 CA1766 ANT21 GQ902114 MHG6¢c
CA1767 ANT21 GQ902114
CA1768 ANT21 GQ902114
CA1780 ANT21 GQ902114
CA1781 ANT21 GQ902114
ManisaK°® s el er p| 38.8460 27.2006 CA1782 ANT21 GQ902114 MHG6c
CA1783 ANT21 GQ902114
CA1784 AT110 | ANT60 | GU812104 ACC
CAl1774 ANT21 GQ902114
CA1775 ANT21 GQ902114
Manisa¥ r s el | i p| 38.8698 27.2620 CA1776 AT100 | ANT21 ACC GQ902114 MHG6c
CA1777 AT51 | ANT57 ACC ACC
CA1778 AT52 | ANT10| GU812114 | GU812192
ManisaSiyekli pond 38.7886 27.2559 CA1769 AT110 | ANT21| GU812104 GQ902114 MHG6c
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Table 3.2. (continued.

Turkey

CA1770 AT91 | ANT29 | GU812101 | GU812209

ManisaSiyekli pond 38.7886 27.2559 Catid ANT29 GU812209 MHG6c
CAL1772 ANT21 GQ902114
CA1773 ANT21 GQ902114

MardinB ¢ | b ¢ | Vi 37.3219 40.8364 CA1319 EU33 | EUPS ACC AJ310312 MHG6d
CA1313 EU36 | EUP5 | GU812122 | AJ310312

MardinKé z el t ep{ 37.1970 40.2767 CA1314 EUP5 AJ310312 MHG6d
CA1315 EUP5 AJ310312
CA1326 EUP5 AJ310312

MardinrMa z & d a j 37.4622 | 40.6169 Ca ch EU36 | EUP22| GUB12122 | ACC MHG6d
CA1328 EUP5 AJ310312
CA1329 EU36 | EUP5 | GU812122 AJ310312

MardinMa z éd aj 37.4622 40.6169 CA1330 EUP5 AJ310312 MHG6d
CA1320 EU28 | EUP5 ACC AJ310312
CA1321 EUP5 AJ310312

Mardin-Savur road 37.4406 40.8553 Caloee EUPS AJ310312 MHG6d
CA1323 EUPS5 AJ310312
CA1324 EUPS5 AJ310312
CA1325 EUP5 AJ310312
AKCA48209 AN50 ANT25 AJ313131
AKCA48210 AN51 ANT26 GU812206

Marmaris 36.8467 | 28.2879 AKCA48211 AN51 ANT26 GU812206 MHG6c
AKCA48212 AN52 ANT27 GU812207
Hotz16812 AN51 ANT26 GU812206

Mersin 36.7969 34.6019 SOCA33224 CI3 CIW3 GU812163 MHGA
SOCA33225 CI3 CIW3 GU812163
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Table 3.2. (continued.

Turkey

SOCA33226 ClI3 CIw3 GU812163

Mersin 36.7969 | 34.6019 SOCA33227 CI3 CIw3 GU812163 MHG4
SOCA33228 Cll Clwi AJ313135

CA1429 CIw8 ACC

Mersin-Erdemli 36.5930 34.2873 CA1430 CLW4 | CcIw3 ACC GUS812163 MHG4
CA1431 CLW4 | CIW3 ACC GU812163

MersinMut Bice stream 36.5896 33.2850 CA1915 CAR1 AJ310314 MHG6a
CA1916 CA16 | CAR1 | GU812092 AJ310314
CA1917 CAR1 AJ310314

MersinMut Buc akék| 36.6313 33.3675 CA1918 CAR1 AJ310314 MHG6a
CA1919 CAR1 AJ310314
CA1921 CAR1 AJ310314
CA1424 CIw3 GuU812163

MersinYenice 36.9673 35.0305 CA1425 CIW3 GUS812163 MHG4
CA1426 Ciw1 AJ313135

Mersin-Yenice 36.9673 35.0305 CA1427 CLW15| CIW3 GU812083 GU812163 MHG4
CA1428 CLW15| CIwW1 | GU812083 | AJ313135

CA1845 CAll | CAR17 ACC AJ313132 MHG6a

CA1846 CE7 | CER3 ACC GQ902087 MHG6b

Mu | -Dadaman Tersakan 36.7794 28.8252 S CARLY AJ313132 MHG6a
CA1848 CAR17 AJ313132

CA1849 ANT25 AJ313131 MHG6C
CA1850 AT83 | ANT25| GU812107 | AJ313131

CA1851 CA7 | CAR20 ACC GQ902086 MHG6a
Mu ] -Gialev plateau 36.7007 29.6509 CA1852 CAR17 AJ313132

CA1853 CE4 | CER3 ACC GQ902087 MHG6b
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Table 3.2. (continued.

Turkey

CA1854 CA13 | CAR1 ACC AJ310314
CA1855 CAR20 GQ902086
Mu j -Gialev plateau 36.7007 29.6509 EATC50 CA12 | CAR17 ACC AJ313132 MHG6a
CA1857 CAR20 GQ902086
CA1858 CAR17 AJ313132
CA1859 CAR20 GQ902086
CA1840 CAl1l | CAR17 ACC AJ313132 MHG6a
CA1841 CE3 | CER1 ACC GU812181 MHG6b
Muj-Kaycejiz Zaf| 36.9718 28.6299 CA1842 ANT25 AJ313131
CA1843 AT84 | ANT62 ACC ACC MHG6c
CA1844 ANT25 AJ313131
CA1836 AT83 | ANT25| GU812107 AJ313131
Mu J -Ula Nannan stream 37.0129 28.5105 Caitid AT88 | ANT26 ACC GU812206 MHG6¢c
CA1838 ANT26 GU812206
CA1839 ANT26 GU812206
CA1826 ANT21 GQ902114
Muj-¥at aj an Dip 37.3750 28.0916 Caiitei ANT21 GQ902114 MHG6c
CA1828 AT101 | ANT21 ACC GQ902114
CA1829 AT87 | ANT25 ACC AJ313131
CA1830 AT87 | ANT63 ACC ACC
CA1831 AT102 | ANT21 ACC GQ902114
Muj-Yami kende 37.2516 28.5810 CA1832 ANT21 GQ902114 MHG6¢c
CA1833 ANT21 GQ902114
CA1834 ANT63 ACC
Mu€i zmebur ny 38.7159 41.6205 AU, EU24 | EUPS ACC AJ310312 MHG6d
CA605 EUP14 ACC
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Table 3.2. (continued.

Turkey

CA606 EU32 | EUP5 ACC AJ310312
CA607 EUP5 AJ310312
Mu€i zmebur ny 38.7159 41.6205 CA608 EUP5 AJ310312 MHG6d
CA609 EUP5 AJ310312
CA610 EUP5 AJ310312
CA600 AT81 | ANT2 ACC GQ902107 MHG6c
M u #urat River 38.9613 41.5115 CL6TL EUPS AJ310312
CA602 EUP15 ACC MHG6d
CA603 EUP15 ACC
CA596 EUP5 AJ310312 MHG6d
M u «igem Drenaj Channel 38.8017 41.4987 Ehs AT81 | ANT2 ACC 6Q902107 MHG6e
CA598 EUP5 AJ310312 MHG6d
CA599 EU31 | EUP5 ACC AJ310312
CA611 EU32 | EUPS ACC AJ310312
CA612 EUP5 AJ310312
Mu igem Water Channel 38.7862 41.5969 CA613 EUP5 AJ310312 MHG6c
CA615 EUP5 AJ310312
CA616 EUP5 AJ310312
OBMBCA46364 CL8 | CI9 |CLE10| CIE2 | GU812087 | GU812169 MHGS
OBMBCA46366 Cl10 CIE3 GU812170
OBMBCA46367 CI3 CIlw3 GU812163 MHG4
Nar |l e 37.3322 37.0425 OBMBCA46369 Cl10 CIE3 GU812170 MHG5
OBMBCA46370 CI10 CIE3 GU812170
OBMBCA46371 Cl6 CIwWe GU812166 MHG4
OBMBCA46372 Cl12 CIE5 GU812172 MHG5
National Observatory 36.8293 30.3407 vD07132 AN1 CAR1 AJ310314 MHG6a
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Table 3.2. (continued.

Turkey

VD07134 AN1 CAR1 AJ310314

National Observatory 36.8293 30.3407 VvD07135 AN1 CAR1 AJ310314 MHG6a
VD07136 AN1 CAR1 AJ310314

Nevk-Ahanos Keéz|l 387174 | 34.8575 Calpes AT26 | ANT4 ACC GU812186 MHG6c
CA1235 AT41 | ANT2 ACC GQ902107

Nevk-Bhirllécal 386383 | 347089 CAL1229 ANTL AJS10837 | \ihcec
CA1230 AT1 | ANT1 | GUS812111 | AJ310337

Nevk-6hi kehir K| 387564 | 34.6513 Calpso ATAL | ANT2 ACC GQ902107 MHG6c
CA1237 ANT5 GU812187
CA1231 AT1 | ANT1 | GUS812111 | AJ310337

Nevk-phgte¢p 38.5741 34.9157 CA1232 ANT4 GUS812186 MHG6c
CA1233 ANT4 GU812186
CA1181 AT1 | ANT1 | GUS812111 | AJ310337
CA1182 ANT1 AJ310337

Ni j-tl@mar dé 37.9608 | 34.3572 CARiC ANTL AJ310337 MHG6c
CA1185 ANT1 AJ310337
CA1186 ANT1 AJ310337
CA1187 ANT1 AJ310337

CA1195 CAR12 GQ902088 MHGEa
CA1196 CAR12 GQ902088

CA1197 AT5 | ANT1 ACC AJ310337 MHG6c

MHG5
Ni j-dief t | i k | 381779 | 34.4629 CAEE CIE3 GU812170
CA1199 ANT1 AJ310337

CA1200 ANT1 AJ310337 MHG6C
CA1201 ANT1 AJ310337
CA1202 ANT1 AJ310337
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Table 3.2. (continued.

Turkey

Ni J-dief t | i k 38.1779 34.4629 Chadiy ANTL AJ310337 MHG6¢c
CA1204 ANT1 AJ310337
Ni j-H®2km t o Ul 37.6195 34.5366 CA1193 ANT1 AJ310337 MHG6¢c
CA858 ANT1 AJ310337
CA859 ANT1 AJ310337
OrduCivil Stream 40.9733 37.9030 CA860 ANT1 AJ310337 MHG6¢c
CA861 ANT46 ACC
CA862 AT1 ANT1 | GU812111 AJ310337
CA871 ANT1 AJ310337
CA872 ANT1 AJ310337
OrduFatsa 41.0753 37.4413 CA873 ANT1 AJ310337 MHG6c
CA874 AT1 ANT1 | GU812111 AJ310337
CA875 ANT1 AJ310337
CA867 ANT1 AJ310337
OrduPer k e mbe 41.0251 37.8032 Ca b ATL ANT1 | GU812111 AJ310337 MHG6¢c
CA869 ANT1 AJ310337
CA870 AT9 ANT1 ACC AJ310337
CA1933 CLW14 | CIW9 ACC ACC MHG4
CA1934 CIW3 GU812163
OsmaniyeAs | ant a«k 37.2769 36.2744 CA1935 CLE14 | CIE8 ACC ACC MHG5
CA1936 CIlw3 GU812163 MHG4
CA1937 CLE1 | CIE3 ACC GU812170 MHG5
CA1943 CLE8 | CIE8 ACC ACC
OsmaniyeBoru river 37.1780 36.4856 CA1944 CLE12 | CIE2 ACC GU812169 MHG5
CA1945 CIE8 ACC
Yzbakeé 37,6178 27 4327 Hotz17510 Al7 | AN46 | AT110 | ANT21| GU812104 | GQ902114 MHG6C
Hotz17511 A17 | AN46 | AT110 | ANT21 | GU812104 | GQ902114
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Table 3.2. (continued.

Turkey

¥zbaxe 37.6178 | 27.4327 Hotz17716 Al7 | AN46 | AT110 | ANT21 | GU812104 | GQ902114 MHG6c

Omerli 41.1003 | 29.4009 Hotz16630 AN31 ANT6 GU812188 MHG6c
OBMBCA46354 ClI9 CIE2 GU812169

Pazarcaek 372819 | a7.1249 OBMBCA46355 CI9 CIE2 GU812169 MHG5
OBMBCA46356 CL7 | CI9 | CLE9 | CIE2 | GU812086 | GU812169
OBMBCA46358 CI10 CIE3 GU812170
BAYDCA53253 AN26 ANT1 AJ310337

Rize 41.0110 | 405792 AA53287 AN26 ANT1 AJ310337 MHG6C
AA53288 AN26 ANT1 AJ310337

CA771 AT1 | ANT39| GUS812111 ACC

Rize¢i ft ekaval| 41.0283 40.4858 ) ANTL AJ310337 MHG6¢c
CA780 ANT1 AJ310337

RizeHemki n St r| 411554 | 40.9012 CA769 AT71 | ANT2 ACC GQ902107 MHG6c
YCDC55244 AN26 ANT1 AJ310337

P 413621 | 362169 YCDC55245 AN26 ANT1 AJ310337 MHGEC
YCDC55246 AN26 ANT1 AJ310337
YCDC55247 AN26 ANT1 AJ310337
CA890 ANT1 AJ310337

SamsurBafra 41.5167 36.0158 G ANTL AJ310337 MHG6c
CA892 AT1 | ANT1 | GUS812111 | AJ310337
CA893 ANT1 AJ310337
CA897 ANT1 AJ310337

SamsurKavak 41.1567 36.0927 G ANTL AJ310337 MHG6c
CA899 AT28 | ANT1 ACC AJ310337
CA900 ANT1 AJ310337

SamsuAl 9 May é s | 41.4674 36.0993 CA884 ANT1 AJ310337 MHG6c
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Table 3.2. (continued.

Turkey

CA886 AT1 | ANT1 | GU812111 AJ310337

SamsuAl 9 Mayés 41.4674 36.0993 CA887 AT1 ANT1 | GUS812111 AJ310337 MHG6¢c
CA888 ANT1 AJ310337
CA878 ANT1 AJ310337

SamsurT e k k e k ° y | 41.2126 36.4790 CABT9 ANTL AJ310337 MHG6c
CA880 ANT1 AJ310337
CA881 AT11 | ANT1 AJ310337

CBCAST421 AN27 ANT2 GQ902107 MHG6C
SGCA42199 AN27 ANT2 GQ902107
SGCA42201 AN12 CAR12 GQ902088

Seydi kehi r| 374557 | 318156 SGCA42202 AN17 CAR17 AJ313132 MHG6a
CA1458 CA4 | CAR12 ACC GQ902088
CA1459 CAl1 | CAR12| GUB812088 | GQ902088

CA1460 ANT1 AJ310337 MHG6c

Seydi kehi r |37.4557 31.8156 CA1461 CA6 | CAR1 ACC AJ310314 MHG6a
CA1372 EU33 | EUP5 ACC AJ310312

Sit-Bakyurt ri| 37.9726 | 417806 CAL373 EUPS AJB10312 | \1hGeq
CA1374 EUPS5 AJ310312
CA1375 EUP5 AJ310312
CA1378 EUP5 AJ310312

CA1379 EU29 | EUP15 ACC ACC

Siirt-Kezer river 37.9610 41.8573 CA1380 EU30 | EUP5 ACC AJ310312 MHG6d

CA1383 EUP5 AJ310312
CA1384 EUP15 ACC

Silifke 36.3130 33.9595 OBMB33257 AN1 CARL AJ310314 MHG6a

OBMB33258 AN4 CAR4 GU812175
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Table 3.2. (continued.

Turkey

OBMB33259 AN1 CAR1 AJ310314 MHG6a
OBMB33260 AN1 CAR1 AJ310314
OBMB33261 cl1 Ciwi AJ313135 MHG4
OBMB33263 AN1 CAR1 AJ310314 MHG6a
OBMB33264 AN1 CAR1 AJ310314
OBMB33265 CI3 CIiw3 GU812163 MHG4
OBMB33266 AN1 CAR1 AJ310314
Silifke 36.3130 33.9595 OBMB33267 AN1 CAR1 AJ310314
OBMB33268 AN1 CAR1 AJ310314
OBMB33269 AN1 CAR1 AJ310314
OBMB33270 AN1 CAR1 AJ310314 MHG6a
OBMB33271 AN1 CAR1 AJ310314
OBMB33272 AN1 CAR1 AJ310314
OBMB33273 AN1 CAR1 AJ310314
Hotz19394 A5 AN1 CA16 | CAR1 | GU812092 AJ310314
Hotz19400 A5 AN1 CA16 | CAR1 | GU812092 AJ310314
SinopAy anc ék 41.9483 34.7749 Ealen ANTL AJ310337 MHG6c
CA926 ANT1 AJ310337
SinopAyanc ék 41.9483 34.7749 CA927 AT18 | ANT1 ACC AJ310337 MHG6c
CA930 AT32 | ANT34 ACC ACC
CA931 ANT1 AJ310337
SinopGerze 41.8567 35.0999 CA932 AT18 | ANT1 ACC AJ310337 MHG6c
CA933 AT3 | ANT33 ACC ACC
CA934 ANT34 ACC
SinopEr f el ek ¢o| 41.9543 35.0196 G-y AT6 | ANTL ACC AJ310337 MHG6c
CA921 ANT1 AJ310337
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Table 3.2. (continued.

Turkey

Sinoper f el ek ¢ o| 419543 35.0196 CAooe ANTL AJ310337 MHG6c
CA923 ANT1 AJ310337
CA936 ANT1 AJ310337

SinopKabal & vi l| 418468 35.0503 CA937 ANT1 AJ310337 MHG6c
CA938 ANT1 AJ310337
CA1090 ANT4 GUB12186

SivasHafik lake 39.8727 37.3825 o b ANT4 GU812186 MHG6c
CA1092 AT1 | ANT1 | GU812111 AJ310337
CA1093 ANT1 AJ310337
CA1100 ANT1 AJ310337

SivasK é z &1 ér ma| 39.7154 37.0117 CATT0L ANT4 GU812186 MHG6c
CA1102 ANT1 AJ310337
CA1103 ANT1 AJ310337
CA1084 ANT4 GUB12186
CA1085 ANT4 GUB12186

SivasTecer river 39.6922 37.0034 CA1086 ANT1 AJ310337 MHG6c
CA1087 AT1 | ANT1 | GU812111 AJ310337
CA1088 AT24 | ANT4 ACC GUB12186
CA1096 ANT4 GUB12186

SivasT°®dg¢rge | g 39.8713 37.6068 A0 AT26 | ANT4 ACC GU812186 MHG6c
CA1098 ANT1 AJ310337
CA1099 ANT1 AJ310337
CBCA6444 AN46 ANT21 GQ902114

Sorgun Dam 38.6555 29.3386 CBCA6445 AN46 ANT21 GQ902114 MHG6¢c
CBCA6446 AN46 ANT21 GQ902114

k anl-Baxavd a 37.3588 38.5284 CA1300 EUP5 AJ310312 MHG6d
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Table 3.2. (continued.

Turkey

CA1301 EUP6 GU812213
CA1302 EU25 | EUP7 | GU812124 ACC
k anl-Bazavd a 37.3588 38.5284 CA1303 EUP21 ACC MHG6d
CA1304 EUP5 AJ310312
CA1305 EUP5 AJ310312
CA1294 EUP5 AJ310312
CA1295 EUP20 ACC
k a n | -Blarranfraad 37.1488 | 38.9681 Calide EU21 | EUPS ACC AJ310312 MHG6d
CA1297 EUP5 AJ310312
CA1298 EUP5 AJ310312
CA1299 EUP5 AJ310312
CA1306 EUP5 AJ310312
CA1307 EUP5 AJ310312
CA1308 EUP5 AJ310312
k a n | -Mardinfraad 30. km 37.1467 38.1144 CA1309 EUP5 AJ310312 MHG6d
CA1310 EUP5 AJ310312
CA1311 EUP5 AJ310312
CA1312 EU36 | EUP5 | GU812122 | AJ310312
YECA15144 AN20 CAR20 GQ902086 MHG6a
YECA15145 AN17 CAR17 AJ313132
YECA15146 AN46 ANT21 GQ902114
Tefenni 372333 | 297113 KYECA15147 AN46 ANT21 GQ902114 MHG6c
KYECA15148 AN46 ANT21 GQ902114
KYECA15149 AN17 CAR17 AJ313132 MHG6a
KYECA15150 AN16 CAR16 GQ902109
MAHACA15151 AN48 ANT23 GU812204 MHG6c




69¢

Table 3.2. (continued.

Turkey

Tefenni 37.2333 29.7113 MAHACA15152 AN46 ANT21 GQ902114 MHG6c
CA1508 ANT10 GU812192
CA1509 ANT51 ACC MHG6c
Teki-Bdpgkali 41.0114 27.3930 CA1510 ANT10 GU812192
CA1511 RE1 AJ310338 MHG1
CA1512 ANT13 GU812195 MHG6c
CA1513 ANT10 GU812192
CA1514 AT56 | ANT10| GU812113 | GU812192
T e k i -Kepengkli dam 411121 | 27.5519 CAIS1S ATo2 | ANTS4| ACC AcC MHG6c
CA1516 AT69 | ANT2 ACC GQ902107
CA1517 ANT10 GU812192
CA1518 ANT2 GQ902107
CA1503 ANT10 GU812192
Teki-¥dagr | a| 40.9330 27.398 CA1504 ANT10 GUS812192 MHG6¢c
CA1505 AT56 | ANT10| GU812113 | GU812192
Teki-vydagr | a| 40.9330 27.398 CAl506 REL AJ310338 MHG1
CA1507 AT67 | ANT13| GU812110 | GU812195 MHG6c
CA1070 AT1 | ANT1 | GUS812111 | AJ310337
TokatAvlunlar stream 40.5114 36.7342 Catul ANTL AJ310337 MHG6c
CA1072 ANT1 AJ310337
CA1073 ANT1 AJ310337
CA1079 ANT1 AJ310337
Tokat¢ °r d ¢ k p |l a 40.2207 | 36.5622 CAl0E0 ATL | ANTL | GU812111 | AJ310337 MHG6c
CA1081 ANT1 AJ310337
CA1082 ANT1 AJ310337
TokatK® me - Yeki || 40.3396 36.4605 CA1055 ANT1 AJ310337 MHG6c
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Table 3.2. (continued.

Turkey

CA1057 ANT1 AJ310337
TokatK® m& e ki | ér 1 40.3396 36.4605 CA1058 AT23 | ANTL ACC AJ310337 MHG6c
CA1059 ANT1 AJ310337
CA1062 ANT1 AJ310337
TokatYal ancé st| 404106 36.7153 CA1063 ATL | ANTL | GU812111 AJ310337 MHG6c
CA1064 ANT1 AJ310337
CA1065 ANT1 AJ310337
KO60318 AN26 ANT1 AJ310337
Tokat Yusuf g 40.3421 36.9325 KO60319 AN29 ANT4 GuU812186 MHG6c
K060320 AN32 ANT7 GU812189
CA792 ANT1 AJ310337
TrabzonrArsin 40.9515 39.9009 AT ANTL AJ310337
CA794 ANT1 AJ310337
CA795 ANT1 AJ310337 MHG6C
CA782 ANT1 AJ310337
TrabzonrDar é c a 41.0718 39.5113 CLies ANTL AJ310337
CA787 ANT1 AJ310337
CA788 ANT1 AJ310337
RYDCA61254 AN26 ANT1 AJ310337
Trabzon Derecik 41.0558 39.3900 RYDCA61255 AN26 ANT1 AJ310337 MHG6¢c
RYDCA61256 AN26 ANT1 AJ310337
TrabzonMa - k a 40.7839 39.6126 CA796 ANT38 ACC MHG6¢c
TrabzoRS° | ¢t | ¢ 41.0064 39.6310 Ll ANTL AJ310337 MHG6c
CA791 ANT1 AJ310337
MHG6d
Tuzluca 40.0334 43.6652 AMPH\IRA\128 A37 | AN58 | EU34 | EUP4 | GU812123 GU812212
AMPH\IRA\129 A30 | AN27 | AT82 | ANT2 | HM356084 | GQ902107 MHG6c
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Table 3.2. (continued.

Turkey

OBMBCA46373 CI9 CIE2 GU812169
T¢rkojlu 37.3808 | 36.8764 OBMBCA46374 Cl9 CIE2 GU812169 MHG5
OBMBCA46375 Cl10 CIE3 GU812170
CA1562 ANT45 ACC
YalovaAl t énova s 407084 29.4730 Chigie AT34 | ANT45 ACC ACC MHG6c
CA1564 ANT2 GQ902107
CA1565 AT48 | ANT10 ACC GU812192
YalovaAl t @nova § 407084 | 29.4730 Caloet AT69 | ANT2 ACC 6Q902107 MHG6c
CA1567 ANT1 AJ310337
CA1568 AT95 | ANT29 ACC GU812209
CA1569 AT48 | ANT56 ACC ACC
YalovaTak k° pr ¢ 40.6801 29.3907 CA1570 AT58 | ANT2 ACC GQ902107 MHG6¢c
CA1571 ANT2 GQ902107
CA1572 AT48 | ANT10 ACC GU812192
ISCA1578 AN46 ANT21 GQ902114 MHG6c
ISCA1579 AN17 CAR17 AJ313132
ISCA1580 AN1 CAR1 AJ310314 MHG6a
ISCA1581 AN1 CAR1 AJ310314
ISCA1582 AN46 ANT21 GQ902114
Yexkilova 375348 | 20.6473 ISCA1583 AN46 ANT21 GQ902114
ISCA1584 AN46 ANT21 GQ902114
ISCA1585 AN46 ANT21 GQ902114 MHG6c
ISCA1586 AN46 ANT21 GQ902114
ISCA1587 AN46 ANT21 GQ902114
ISCA1588 AN46 ANT21 GQ902114
ISCA1589 AN7 CAR7 GQ902112 MHG6a
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Table 3.2. (continued.

Turkey

CA1111 AT1 | ANT1 | GU812111 AJ310337
YozgatGe di k has a| 39.5720 35.1373 Catil ANTL AJ310337 MHG6c
CA1113 ANT1 AJ310337
CA1114 ANT1 AJ310337
CA1117 ANT1 AJ310337
CA1118 AT1 ANT1 GU812111 AJ310337
YozgatM¢ kr e mi n 1| 39.8030 35.2215 CA1119 AT35 | ANT47 ACC ACC MHG6c
CA1120 ANT1 AJ310337
CA1121 ANT1 AJ310337
YozgatSorgun 30.8042 | 35.2035 CALL0S ATS7 | ANTL | ACC AJS10337 | \ipigec
CA1106 ANT1 AJ310337
YozgatSorgun 39.8042 35.2035 CAT ANTL AJ310337 MHG6c
CA1108 ANT1 AJ310337
CAl1124 ANT1 AJ310337
YozgatYer k°y Del i 39.6117 34.5031 CALLZS ANT1 AJ310337 MHG6¢
CA1126 ATl ANT1 GU812111 AJ310337
CA1127 ANT1 AJ310337
TBCASEO0154 Cll CIwW1 AJ313135
TBCASEOQ155 Cl1l CIwW1 AJ313135
TBCASEO0156 CI3 CIw3 GU812163
TBCASEO0157 Cl4 Clw4 GU812164
Yumurtal ék 36.6925 35.6288 TBCASEO0158 cla CIwW4 GuU812164 MHG4
TBCASEO0159 Cl1l CIwW1 AJ313135
TBCASEO0160 CI5 CIW5 GU812165
TBCASEO0161 CI3 CIw3 GU812163
TBCASE0162 CI3 CIw3 GU812163
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Table 3.2. (continued.

Turkey

TBCASE0163 CI7 CIw7 GU812167
Yumurtal ék 36.6925 35.6288 TBCASEOD164 ci2 ciw2 GU812162 MHG4
TBCASEO0165 Cl2 CIW2 GUB12162
TBCASEO0166 Cl1 Ciwi AJ313135
CA638 EU15 | EUP1 ACC AJ310313
CA639 EUP1 AJ310313
VanEdr emi t ¢i 38.3443 43.1881 CA641 EU24 | EUP5 ACC AJ310312 MHG6d
CA643 EUP1 AJ310313
CA644 EUPS5 AJ310312
CA645 EUPS5 AJ310312
CA646 EU24 | EUP5 ACC AJ310312
VanGe v a K 38.3079 43.1232 Caat EULS | EUPL ACC AJ310313 MHG6d
CA649 EUP5 AJ310312
CA650 EUP5 AJ310312
CA651 EUP5 AJ310312
CA652 EUP5 AJ310312
VanMur adi ye Bengd 38.9366 43.6611 CAGSS EU24 | EUP14 ACC ACC MHG6d
CA654 EUP5 AJ310312
CA656 EUP5 AJ310312
CA1732 ANT21 GQ902114
CA1733 ANT21 GQ902114
CAl1734 ANT21 GQ902114
U k aGediz river 38.7878 29.2243 CA1735 ANT29 GU812209 MHG6¢c
CA1736 ANT29 GU812209
CA1742 ANT21 GQ902114
CA1743 ANT21 GQ902114
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Table 3.2. (continued.

Turkey

U Kk aGediz river 38.7878 | 29.2243 CA1744 AT110 | ANT21| GU812104 | GQ902114 MHG6c
Ukad® J en | ak| 387207 29.5563 Sl ANT21 GQo02114 MHG6c
CA1746 ANT21 GQ902114
CA1737 AT110 | ANT21| GU812104 GQ902114
CA1738 ANT29 GU812209
Uk Kkar ako - g 38,6542 29,3336 CA1739 ANT13 GUS812195 MHG6c
CA1740 AT55 | ANT10 ACC GU812192
CA1741 ANT21 GQ902114
FGCA67248 AN33 ANT8 GU812190
FGCA67249 AN34 ANT9 GU812191
Zonguldak 41.4271 31.7268 FGCAB7250 AN34 ANT9 GUS812191 MHG6¢c
FGCA67251 AN26 ANT1 AJ310337
FGCA67252 AN26 ANT1 AJ310337
CA1013 AT47 | ANT9 ACC GU812191
ZonguldakA | apl & 41.1515 31.3521 Calvid AT38 | ANT1 ACC AJ310337 MHG6c
CA1015 ANT1 AJ310337
CA1016 ANT1 AJ310337
CA1002 AT1 ANT1 GU812111 AJ310337
CA1003 AT46 | ANT9 ACC GU812191
ZonguldakKilimli 41.4005 31.6837 CA1004 ANT1 AJ310337 MHG6c
CA1005 ANT1 AJ310337
CA1006 ANT9 GU812191
CA996 ATl | ANT30| GU812111 ACC
Zonguldakk i r i nk°y 415065 | 31.9726 CA997 AT36 | ANTL | ACC AJSI0337 | \ipgec
CA998 ATl | ANT30| GU812111 ACC
CA1000 ANT1 AJ310337
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Table 3.2. (continued.

Turkmenistan Ashkhabad 38.3214 | 57.9498 ZMB45638 cl LE TES | GUB12127 | AJ310317 MHG7
ZMB45494 TES AJ310317
Ukraine Alushta 44,7528 | 34.4058 ZISP.60565p 88 AN31 ANT6 GU812188 MHG6c
ZISP-Sp.245 AN31 ANT6 GU812188
Chervlyonaya Gusirovka 49.4704 | 36.8705 ZISP-Sp.305 RE9 RE9 GU812155 MHG1
Belogorsk 45.0737 | 345973 CzechU3-1 AN42 ANTL/ GUB12199 | \Hcee
CzechU3-2 AN42 ANT17 GU812199
Belokamennoe 44.6847 | 33.8930 CzechU191 AN45 ANT20 GU812202 | \Hcee
CzechU19-2 AN45 ANT20 GU812202
Ukraine ZISP.5611Sp.92 RE6 RE6 AM900653
Chernobyl 51.2696 | 30.2335 ZISP.5611Sp.93 RE6 RE6 AM900653 MHG1
ZISP.5611Sp.94 RE6 RE6 AM900653
Dolinnoe 447538 | 33.7673 CzechU18 AN45 ANT20 GU812202 MHG6c
ZISP.6641Sp.96 RE6 RE6 AM900653
Golaya Pristan 46.5344 32.5230 ZISP.6641Sp.97 RE6 RE6 AM900653 MHG1
ZISP.6641Sp.98 RE6 RE6 AM900653
Irpen 50.5465 | 30.2773 CzechU54 RE6 RE6 AM900653 MHG1
Kerch 45.3607 | 36.4761 ZISP.6642Sp.143 AN43 ANT18 GU812200 MHG6c
Ukraine Kiev 50.4170 | 30.5106 ZMB25779 R4 | RE6 R4 RE6 | AM900652 | AM900653 MHG1
Korostyshiv 50.3211 | 29.0726 CzechU53 RE6 RE6 AM900653 MHG1
Lavanda 447532 | 34.3696 ZISP-Sp.245 AN31 ANT6 GU812188 MHG6c
Luchistoe 44,7513 | 34.4045 ZISP.6056Sp.88 AN31 ANT6 GU812188 MHG6c
Uzbekistan Central Nuratau 40.0812 66.4177 = c2 2 TE13 | GU812128 AJ310318 MHG7
- C3 T3 TE13 | GU812129 | AJ310318
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Table 3.2. (continued.

QOutgroups
italy Metaponto 40.3737 | 16.8028 No0.6311 BER1| Berl GU812133 | GU812231 _
Tarsia 39.6166 | 16.2666 Hotz19586 BER2 | Ber2 GU812134 | GU812232 P. bergeri
Corsica Solenzara 41.8500 9.3999 - BER3 | Ber3 GU812135 GU812233
Skinias/Crete 35.0632 | 25.3083 Hotz19852/ZMB56959 | CRE1| Crel GU812136 | GU812234
Greece Hotz19854/ZMB56942 | CRE2| Cre2 GU812137 | AJ310336 P. cretensis
Demati/Crete 35.0333 | 25.2833 Hotz19856/ZMB56960 | CRE3| Cre2 GUS812138 | AJ313136
Igoumenitsa 39.5000 20.2666 Hotz19421 EPE1| Epel GU812139 | GUB12235
Greece Ploetner181.03 EPE2| Epe2 GU812140 | GU812236 | P.epeiroticus
Lechena/Peloponnese 37.9174 21.2667 Hotz19552 EPE3| Epe3 GU812141 | GU812237
Italy Carbonare 45.9333 11.2166 - LES1 | Lesl AM887975 | AM887975
Poland Rogaczewo 52.0666 | 16.8166 Hotz18472 LES2 | Les2 AMB887976 | AMB887976 P. lessonae
Romania Caraorman 45.1000 29.3333 ZMB47456 LES3 | Lesl AMB87968 | AMB887975
France Ligagnaeu 43.5333 4.7500 Lib11l PER1| Perl GU812142 | GUB812238
Narbonne 43.1833 3.0166 - PER2| Per2 GU812143 | GU812239 P. perezi
Spain Bajamar/Tenerife 28.5333 16.3333 - PER3| Per3 GU812144 | GU812240
Algeria Ain Salah 27.0000 2.4666 Hotz16724 SAH1 | Sahl GU812145 | GU812241
Morocco Ait Boukha 28.9833 | 10.0666 Hotz16647 SAH2 | Sah2 GU812146 | GU812242 | P.saharicus
Tunis Tunis c. 36.8001 | 10.17020 - SAH3 | Sah3 GU812147 | GU812243
Montenegro Lake Skutari/Virpazar 42.2333 | 19.1000 ZMB47496 SHQ1| Shal GU812148 | GU812244 | shaipericus
Hotz17523 SHQ2| Shqg2 GU812149 | GU812245
North Korea unknown - NIG1 | Nigl GUS812150 | GU812246 P.
Japan unknown - NIG2 | Nig2 AB043889 | AB0438g9 | Migromaculatus




Table 3.3 Locality information of nuclear SA1L alleles.Locality, collection or laboratory ID, nuclear allele composition for 8Aharker of the investigated
individuals. Dark grey coloured fields show samples used in the first time in this study, the rest was taken from faoagommitbequences begingiwith

L2

FN and HE were obtained from EMBL database. T h e y -1rirdréneof thetserumtalbeningand | i cati ons
containing a 5' truncated chicken repeat 1 like long interspersed nuclear element deled’&®l ly Pl °t ner. et al . (2009)
Country Locality Latitude Longitude | Collection/ Laboratory ID SAI-:IAaIIeIe SAI-1 Accession Number Allele Gr_oup/
alleleB | pjele-a Allele-B Species
Ararat Yeraskh 39.7357 44.8326 llonal antlt7 ant118 ACC ACC ANT
Armavir Vanand village 40.1144 43.8235 llona2 ant62 ant62 ACC ACC ANT
Armenia Gegharkunik Martuni town 40.1091 45.3000 llona3 antél ant62 ACC ACC ANT
Kotaik Hrazdan 40.4961 44.7662 llona4 antlt7 antl1t7 ACC ACC ANT
Kotaik-Bjni town 40.3002 44.5047 llona5 ant61 ant118 ACC ACC ANT
Vayots' Dzor-Yeghegnadzor 39.7539 45.3270 llona6 ant118 ant118 ACC ACC ANT
Karabakh Regior NagorneSharifan 39.2649 46.9714 llona7 ant73 ter-2 ACC ACC ANT/TER
NagorneKu b at | & 39.5559 46.9836 llona8 ant118 ant118 ACC ACC ANT
CYP
between Ayia Napa and Cape Greco| 34.9774 34.0327 P36 cyp-2 cyp-2 HEB858241 HE858241
Northern Cyprus 35.1855 33.5674 Hotz19410 cyp-2 ant56 HE858241 | HE858230 CYP/ANT
Hotz19411 cyp-2 cyp-3 HE858241 ACC CYP
Hotz19412 cyp-2 cyp-2 HE858241 HE858241
Hotz19413 cyp-2 cyp-2 HE858241 HE858241
Cyprus Hotz19416 cyp-2 ants5 HE858241 ACC CYP/ANT
Cape Greco (water reservoir in the weq 34.9794 34.0548 P24 CYP
cyp-1 cyp-2 HE858244 | HE858241
Stream close to Gialia 35.0769 32.5690 P32 cyp-1 cyp-1 HES858244 HE858244 CYP
P33 cyp-l cyp-2 HE858244 HE858241
G°nyeli dam 35.2332 33.2937 P3 cyp-2 cyp-2 HE858241 | HES858241 CYP

Maroullenasl 35.0084 33.1477 P5 cyp-2 cyp-2 HE858242 | HE858242 CYP
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Table 3.3. (continued.

between Mathiatis and Kataliontas 34.9782 33.3321 P38 cyp-2 cyp-2 HE858241 | HE858241
Nicosia2 35.1951 33.3189 CA1985 cyp-3 cyp-3 ACC ACC CYP
Panagia (forest station at stream 35.0156 33.0833 P4 CYP
Peristerona) cyp-2 cyp-2 HEB858243 HE858243
Lake Paralimni 35.0358 33.9753 P20 cyp-2 cyp-2 HE858241 | HE858241 CYP
Cyprus Peristeona1 34.9770 33.0912 2 cyp-2 cyp-2 HE858241 | HE858241 cYP
P35 cyp-2 cyp-2 HE858241 HE858241
P9 cyp-l cyp-1 HE858244 HE858244
Pyrgos Dam 35.1495 32.6549 P11 cyp-1 cyp-1 HE858244 | HE858244 CYp
P13 cyp-1 cyp-2 HE858244 | HES858241
Troodos2 34.9161 32.9003 ZISP10531 cyp-2 cyp-2 HE858245 | HE858245 CYP
PL01-2012 rid2-3 rid2-3 FN432365 | FN432365 RID
PL022012 kur-3 kur-3 ACC ACC KUR
Czech Republic Citov 50,3751 14.4415 PL032012 rid2-3 rid2-3 FN432365 | FN432365 RID
PL06-2012 kur-3 kur-3 ACC ACC KUR
PLO7-2012 kur-3 kur-3 ACC ACC
PL11-2013 antz3 ant7-3 ACC ACC ANT
Lebus near Frankfurt/O. 52.4141 14.5422 rid2-4 rid2-4 FN432364 | FN432364 RID
PL82-2012 rid2-3 rid2-3 FN432365 | FN432365
Germany . PL83-2012 rid2-3 rid2-3 FN432365 | FN432365 RID
Oder River 52.4213 14.5333 PL84-2012 rid2-3 rid2-3 FN432365 | FN432365
PL852012 rid2-3 ant73 FN432365 ACC RID/ANT
PL86-2013 rid2-3 rid2-3 FN432365 | FN432365 RID
Aliartos 38.3688 23.0841 Hotz17357 rid2-2 rid2-2 HE857212 | HE857212 RID
Greece Hotz17360 rid2-2 rid2-2 HE857213 | HEB857213
Archipolis/Rhodos 36.3117 28.1360 Hotz17220 cerl cerl HE850228 | HE850228 CER
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Table 3.3. (continued.

Archipolis/Rhodos 36.3117 28.1360 Hotz17221 cerl cerl HE850228 | HE850228 CER
Kavasilas 37,8762 212854 Hotz19510 kur-5 kur-5 HE858214 | HE858214 KUR
Hotz19528 kur-2 kur-2 FN432366 | FN432366
Nea Manolada 38.0316 21.3611 Hotz19532 kur-1 kur-4 ACC HE858215 KUR
Hotz19538 kur-4 kur-4 FN432367 FN432367
Olympos/Karpathos 35,7497 57 1685 Hotz17207 cerl cerl HE858227 | HE858227 CER
Greece Hotz17208 cerl cerl HE858227 | HE858227
Skala 38.6675 23.0712 Hotz19483 kur-4 kur-4 HE858215 HE858215 KUR
Hotz19485 kur-1 kur-1 ACC ACC
Skala 38 6675 23 0712 Hotz19500 kur-1 kur-4 ACC HE858215 KUR
Hotz19501 kur-1 kur-1 ACC ACC
Ploetner30.03 kur-4 kur-4 HE858215 HE858215
Zakynthos 37.8052 20.8627 Ploetner31.03 kur-4 kur-4 HE858215 | HEB858215 KUR
Ploetner32.03 kur-4 kur-4 HE858215 | HE858215
AMPH\IRA\509 ter-2 ter-2 ACC ACC
Babol Sar 36.6803 52.6357 AMPH\IRA\510 ter-2 ter-2 ACC ACC TER
AMPH\IRA\511 ter-2 ter-2 ACC ACC
Bavineh 33.6042 47.2026 AMPH\IRA\338 ter-5 ter-2 ACC ACC TER
AMPH\IRA\308 ter-2 ter-2 ACC ACC
Iran Bisotun 34.4038 47.4483 AMPH\IRA\309 ter-5 ter-2 ACC ACC TER
AMPH\IRA\310 ter-2 ter-2 ACC ACC
Choplu 36.4739 47.0393 AMPH\IRA\302 ter-2 ter-2 ACC ACC TER
AMPH\IRA\328 ter-3 ter-2 ACC ACC
Choga Zanbil 32,0177 48,5451 AMPH\IRA\331 ter-2 ter-2 ACC ACC TER
AMPH\IRA\332 ter-2 ter-2 ACC ACC
AMPH\IRA\333 ant1:7 ant35 ACC HE858238 ANT
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Table 3.3. (continued.

Iran Choga Zanbil 32.0177 48.5451 AMPH\IRA\336 ter-3 ter-6 ACC ACC TER
Now Kardeh 36.7154 53.8836 AMPH\IRA\520 ter-2 ter-2 ACC ACC TER
Al Kerak 31.1833 35.7000 30654 bed13 cil3-3 HE858221 ACC BED1/CIL
Al shouna Al Shamaliya 32.6155 35.6388 J02-50 bed13 bed13 HE858221 HE858221 BED1
J01-31 bed13 bedt4 HE858221 ACC BED1
J-01-44 bed23 bed23 ACC ACC
Bab Amman 32.2042 35.8867 J01-55 bed23 bed22 ACC ACC —
J-01-56 bed21 bed21 HE858239 HE858239
J01-57 bed22 bed22 ACC ACC
J-05-39 bed21 bed21 HE858240 HE858240
J-05-45 bed21 bed21 HE858240 HE858240
Canyon near Wadi Mujib 31.4492 35.7892 J05-46 bed21 bed21 HE858240 HE858240 BED2
J05-47 bed24 bed21 ACC HE858240
Jordan J-05-48 bed21 bed21 HE858240 HE858240
J03-35 bedt3 bedt3 HE858221 | HE858221 BED1
16 km southward from Jesus Baptisizi 51 409 35.5861 J03-36 bed3 cil3-2 HE858221 ACC BED1/CIL
site J0337 bed13 bed13 HE858221 | HE858221 BED1
J03-38 bedt3 cil3-2 HE858221 ACC BED1/CIL
J-04-30 bed21 bed21 HE858218 HE858218
J04-31 bed13 bed13 HE858218 HE858218
J-04-32 bed21 bed21 HE858218 HE858218
Mulaik Thoba 31,5533 35.7400 J-04-33 bed21 bed21 HE858219 HE858219 BED2
J04-41 bed21 bed21 HE858219 HE858219
J04-51 bed21 bed21 HE858219 HE858219
J-04-52 bed21 bed21 HE858220 HE858220
J-04-53 bed21 bed21 HE858220 HE858220
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Table 3.3. (continued.

Sp.253 rid1-5 rid1-5 FN432363 | FN432363 RID
Sp.254 antg4 rid1-4 HE858222 | HE858211 RID/ANT
Sp.255 ant84 ant84 HE858222 | HES858222 ANT
41-1 antz3 rid1-5 ACC FN432363
Atyrau 47.5442 52.3861 41-1L antz3 rid1-5 ACC FN432363 RID/ANT
41-2 ant73 rid1-5 ACC FN432363
41-2L ant73 rid1-5 ACC FN432363
41-3 antg2 antg?2 ACC ACC ANT
41-5 ant7-3 rid1-5 ACC FN432363 RID/ANT
Kazakhstan Atyrau-Kulsary town 46.9611 54.0091 e ant#3 antz3 ACC ACC ANT
405 ant73 ant62 ACC ACC
3903 rid1-6 rid1-6 ACC ACC
MangistauThe Saura spring 44.2319 50.803 3919 rid1-5 rid1-5 ACC ACC RID
3924 rid1-5 rid1-5 ACC ACC
3803 rid1-5 rid1-5 ACC ACC
3806 rid1-5 rid1-5 ACC ACC RID
MangistauThe Tymshaly spring 44.6014 50.5966 3807 rid1-5 rid1-5 ACC ACC
3808 rid1-5 rid1-5 ACC ACC
3809 antg2 antg2 ACC ACC ANT
Dzhambu{Taraz city 42.8838 71.4122 36-20 sp novl sp novl ACC ACC SP NOV
Poland Poznan 52.3805 16.6674 Hotz18192 rid2-3 rid2-3 FN432365 | FN432365 RID
Syria As Suwayda 32.6855 36.5525 ZFMK64945 bed11 bed11 FN432368 ACC BED1
CA1418 cill-4 cil1-4 HE858225 | HEB858225 ciL
Turkey AdanaCeyhan Cinderesi 37.0353 | 35.7470 et cill-6 cill-5 ACC ACC
CA1422 cill-4 ant35 HE858225 | HE858238 CIL/ANT
CA1423 cill-4 cil1-4 HE858225 | HEB858225 CIL
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Table 3.3. (continued.

Turkey

CA1922 cill-4 ant117 HE858225 ACC CIL/ANT
AdanaPozant & kekg 374080 34.8842 CA1924 cill-4 cill-4 HE858225 | HE858225 CIL
CA427 cill-4 antz-3 HE858225 ACC CIL/ANT
CA1927 cill-4 cill-4 HE858225 | HEB58225 CIL
CA1928 cill-4 cill-4 HE858225 | HE858225
AdanaPozant & ¢akdq 37.4299 34.8764 EAlizo cill-4 antit7 | HE858225 ACC
CA1930 cill-4 ant35 HE858225 | HE858238 CIL/ANT
CA1931 cill-4 antli7 HE858225 ACC
CA1932 rid3-5 rid3-6 ACC ACC RID
Ad a p aPpysarla lake 40.8336 30.4682 CA1541 rid2-1 antli7 ACC ACC RID/ANT
CA1542 ant72 antz3 ACC ACC ANT
CA1545 ant7-2 antli7 ACC ACC ANT
Adap aSzaskrlée g ° | 40.8549 30.3018 CA1547 rid2-1 antz-2 ACC ACC RID/ANT
CA1548 ant1t7 antli7 ACC ACC ANT
CA1270 ant1t7 ant35 ACC HE858238 ANT
CA1271 ant1:7 cill-4 ACC HE858225 CIL/ANT
A d é y aAmwzergaffar river 37.7415 38.3354 CA1273 ant119 ant119 ACC ACC
CA1275 ant35 ant35 HE858238 | HE858238 ANT
CA1276 antl:7 ant119 ACC ACC
CA1287 rid3-8 rid3-8 ACC ACC RID
CA1289 rid3-8 ant3s ACC HE858238 RID/ANT
AdéyaBrtaangenek ¢ak 377128 38.1663 CA1290 ant103 cil2-1 ACC ACC CIL/ANT
CA1292 rid3-8 ant117 ACC ACC RID/ANT
CA1293 rid3-7 ant3s ACC HE858238
AdcyaGfakns u riv| 37.6083 38.0799 CA1282 rid3-8 cil2-1 ACC ACC CIL/RID
CA1283 rid3-8 ant117 ACC ACC RID/ANT
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Table 3.3. (continued.

AdeyaGiakns u riv| 37.6983 38.0799 CA1284 ant117 cil2-1 ACC ACC CILJANT
CA1286 rid3-8 cill-4 ACC HE858225 CIL/RID
CA1277 rid3-5 ant1:9 ACC ACC RID/ANT
Ad ey aKadarBircik river 37.7447 38.5060 CAL278 rids-8 rids-8 ACC ACC RID
CA1279 rid3-8 rid3-8 ACC ACC
CA1280 ant119 cill-4 ACC HE858225 CIL/ANT
CA1725 antl01 antl01 ACC ACC ANT
CA1726 ant32 ant7-3 ACC ACC
Afyonkarahisar26 Agust Natural Park 38.7925 30.3816 Aty rid2-1 ants2 ACC ACC RID/ANT
CA1728 antl-4 ant104 ACC ACC
CA1729 ant101 ant104 ACC ACC ANT
CA1731 ant21 ant85 ACC ACC
Turkey CA1720 ant1t7 ant101 ACC ACC ANT
CAl1721 antl01 ant1G4 ACC ACC
AfyonkarahisstCu mhur i yet 38.5923 30.9618 CA1722 rid2-1 ant104 ACC ACC RID/ANT
CA1723 ant101 ant104 ACC ACC
CA1724 antl-3 ant83 ACC ACC ANT
CA1710 ant1G4 ant104 ACC ACC
CAl1711 antl04 ant1G4 ACC ACC
AfyonkarahisatK ar a mé k | 38.4215 30.8869 CA1712 ant101 ant104 ACC ACC ANT
CA1713 ant83 ant104 ACC ACC
CAl1714 ant83 ant164 ACC ACC
CA679 ant118 ant118 ACC ACC ANT
AjA&aje Yold¢cze | 398181 43.0892 CA880 rid3-8 ant18 ACC ACC RID/ANT
CA681 ant117 rid3-8 ACC ACC
CA683 ant118 ant118 ACC ACC ANT
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Table 3.3. (continued.

Turkey

CA684 rid3-8 rid3-8 ACC ACC RID
Al ¢@kural an Vil 397130 42.9920 CA686 rid3-8 ant118 ACC ACC RID/ANT
CA688 ant118 ant118 ACC ACC ANT
CA672 ant118 ant118 ACC ACC ANT
CA673 ant6-1 rid3-8 ACC ACC RID/ANT
A 1Dambat village 39.6769 43.0228 EABIE, rid3-8 ant18 ACC ACC
CA675 ant118 ant118 ACC ACC ANT
CA676 rid3-8 ant118 ACC ACC RID/ANT
CA678 ant118 ant118 ACC ACC ANT
CA658 ant118 ant118 ACC ACC ANT
A] De&ju Beyazet B 39.681 44.0655 CA659 rid3-8 ant118 ACC ACC RID/ANT
CA660 ant118 ant118 ACC ACC ANT
CA661 rid3-8 ant118 ACC ACC RID/ANT
CA1225 rid3-5 rid3-5 ACC ACC RID
AksarayAk én vi |l | ag 38.4313 34.0291 CA1226 rid3-5 rid3-5 ACC ACC
CA1227 ant117 rid2-1 ACC ACC RID/ANT
CA1212 ant117 ant117 ACC ACC ANT
CA1213 rid3-5 rid3-5 ACC ACC RID
CA1214 rid3-5 ant35 ACC HE858238 RID/ANT
AksarayHelvadere 38.1999 34.2103 CA1215 ant116 ant35s ACC HE858238
CA1216 rid3-5 rid3-5 ACC ACC
CA1217 rid3-5 rid3-5 ACC ACC RID
CA1218 rid3-5 rid3-5 ACC ACC
CA1219 rid3-5 rid3-5 ACC ACC RID
AksarayMelendez river 38.2988 34.2662 CA1220 antl4 rid3-5 ACC ACC RID/ANT
CA1221 antt1 ant117 ACC ACC ANT
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Table 3.3. (continued.

Turkey

CA1222 rid2-1 ant1t7 ACC ACC RID/ANT
AksarayMelendez river 38.2988 34.2662 CA1223 rid3-5 rid3-5 ACC ACC RID
CAl1224 antlt7 ant35 ACC HE858238 ANT
CA1205 rid3-5 rid3-5 ACC ACC
CA1206 rid3-5 rid3-5 ACC ACC
CA1207 rid3-5 rid3-5 ACC ACC RID
Aksar;-Sul t anhang 382414 33.5448 CA1208 rid3-5 rid3-5 ACC ACC
CA1209 rid3-5 rid3-5 ACC ACC
CA1210 rid3-5 rid3-5 ACC ACC
CAl1211 rid3-5 antlt7 ACC ACC RID/ANT
CBCA03184 ant104 ant104 ACC ACC
CBCA03186 ant%3 ant104 ACC ACC
CBCAO03187 antl-4 ant104 ACC ACC ANT
CBCA03188 ant101 ant104 ACC ACC
CBCA03189 ant101 antl01 ACC ACC
Ak k eHber Lakes 38.4544 31.4546 CBCA03190 ant104 rid2-1 ACC ACC
CA1715 antl04 rid2-1 ACC ACC RID/ANT
CA1716 antl04 antg82 ACC ACC
CA1717 ant1-6 ant104 ACC ACC ANT
CA1718 ant104 ant104 ACC ACC
CA1719 ant83 ant104 ACC ACC
MTHTCAQ7178 ant35 ant52 HE858238 ACC ANT
Alanya 36.6031 32.0694 CA1442 ant56 ant56 ACC ACC
CA1443 ant56 ant51 ACC ACC
CAl1444 ant56 ant35 ACC HE858238
AmasyaBoj azk®y Tel| 40.7268 35.7702 CA909 ant1t7 ant117 ACC ACC ANT
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Table 3.3. (continued.

Turkey

CA910 ant1:7 ant116 ACC ACC
AmasyaBoj azk®°y Te| 407268 35.7702 CA911 ant35 antli7 HE858238 ACC ANT
CA912 ant3?2 ant117 ACC ACC
CA902 ant1:7 antli7 ACC ACC ANT
AmasyaDo] ant epe [ 406104 35,5860 CA903 ant35 rid2-1 HE858238 ACC RID/ANT
CA904 ant1t7 antli7 ACC ACC ANT
CA905 rid2-1 ant117 ACC ACC RID/ANT
AmasyaSul uoava Yed| 407786 35.5751 CA915 antzs3 rid2-1 ACC ACC RID/ANT
CA917 antl:7 ant7-3 ACC ACC ANT
AmasyaYe ki | ér mak 40.6735 35.8528 CA907 ant1t7 ant1t7 ACC ACC ANT
KKOBCA06230 ant1t7 rid2-1 ACC ACC RIDIANT
KKOBCA06231 ant1:7 rid2-1 ACC ACC
Ankara 39.5793 33.0453 KKOBCA06232 ant117 ant104 ACC ACC ANT
KKOBCA06235 ant35 ant117 HE858238 ACC
KKOBCA06237 rid2-1 rid2-1 ACC ACC RID
Antakya Saman| 360742 35,9982 BCA31292 cill-4 cill-4 HE858225 | HEB58225 clL
BCA31293 cill-4 cill-7 HE858225 ACC
CBCASTO704 ant53 ant56 ACC HE858230
CBCASTO705 antl-2 ant34 ACC ACC
CBCASTO706 ant43 ant83 ACC ACC
CBCA0743 ant55 ant52 ACC ACC
Antalya 37.2119 30.9415 HKHSBKCA07111 ant55 ant52 ACC ACC ANT
HKHSBKCA07112 ant56 ant56 HE858230 | HEB858230
HKHSBKCA07113 ant56 ant56 HE858230 | HEB858230
HKHSBKCA07114 ant7-3 ant56 ACC HE858230
HKHSBKCA07115 ant56 ant34 HE858230 ACC
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Table 3.3. (continued.

Turkey

HKHSBKCAQ07116 ant56 ant56 HEB858230 HE858230
HKHSBKCAOQ07117 ant55 ant52 ACC ACC
HKHSBKCAQ07118 ant56 ant52 HE858230 ACC
Antalya 37.2119 30.9415 HKHSBKCAQ07119 ant56 ant55 HE858230 ACC ANT
HKHSBKCAQ07120 ant21 ant101 ACC ACC
HKHSBKCA07121 ant56 ant56 HE858230 HE858230
HKHSBKCAQ7122 ant56 ant55 HE858230 ACC
HKHSBKCAQ7124 ant54 ant55 ACC ACC
CA1433 ant56 ant51 HE858230 ACC ANT
Antalya-Anamur 36.0429 32.8078 CA1434 cill-4 ant56 HE858225 HE858230 CIL/ANT
CA1435 ant56 ant52 HE858230 ACC ANT
CA1437 ant56 ant51 HE858230 ACC
CA1863 ant83 ant83 ACC ACC
AntalyaK e mer Kes mebd 36.5954 30.5045 CA1865 ant83 ant56 ACC HE858230 ANT
CA1866 ant83 ant83 ACC ACC
AntalyaGa zi paka 36.1687 32.4467 CA1441 ant52 ant35 ACC HE858238 ANT
AntalyaKumluca 36.3168 30.2512 CA1871 ant83 antg83 ACC ACC ANT
CA732 antlt7 rid2-5 ACC ACC
CA733 ant61 rid3-7 ACC ACC RID/ANT
ArdahanG° | e Brilgeme 40.9087 42.5928 CA734 anté1 rid2-5 ACC ACC
CA735 anté1 anté1 ACC ACC ANT
CA736 anté1 antél ACC ACC
CA743 ant6l ant118 ACC ACC ANT
ArdahanKura River 41.1569 42.8728 CA744 anté1 rid3-8 ACC ACC RID/ANT
CA745 ant6-1 ant118 ACC ACC ANT
ArdahanUzunova Village 41.0800 42.4991 CA739 rid3-8 rid3-8 ACC ACC RID
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88¢

Turkey

ArdahanUzunova Village 41.0800 42.4991 ALY rid3-8 rid3-8 ACC ACC RID
CA741 ant6-1 ant61 ACC ACC ANT
CA746 ant6-1 ant6l ACC ACC
Artvin-Ar dan u - 41.1247 42.0668 AL ant61 ant61 ACC ACC ANT
CA748 anté1 ant61 ACC ACC
CA749 ant6-1 rid2-5 ACC ACC RID/ANT
DC08241 rid2-5 rid2-5 ACC ACC RID
DC08242 ant1:7 antli7 ACC ACC
Artvin Bor-Kk 41.3649 41.6920 CA757 ant61 antlt7 ACC ACC ANT
CAT759 anté1 ant117 ACC ACC
CA761 ant6-1 ant117 ACC ACC
_ CA764 ant1:7 rid2-5 ACC ACC RID/ANT
Artvin-Hopa Kemal p 41.4870 41.5269 CA765 antél rid2-5 ACC ACC
CA767 rid2-5 rid2-5 ACC ACC RID
ATDC08191 rid2-5 rid2-5 ACC ACC RID
Artvin kavkal 413098 42.4837 ATDC08193 ant6é1 ant61 ACC ACC ANT
ATDC08194 ant6é1 rid2-5 ACC ACC RID/ANT
CA751 ant6l antél ACC ACC ANT
CA752 antél rid3-8 ACC ACC
Atvin-Yo l ¢st ¢ 41.1613 42.0639 CA753 anté1 rid2-5 ACC ACC RID/ANT
CA754 antél anté1l ACC ACC ANT
CAT755 anté1 ant6l ACC ACC
HS07165 ant35 ant35 HE858238 | HE858238
Lake Avian 36.5825 29,9482 HS07166 ant42 ant3s ACC HE858238 ANT
HS07167 ant35 ant92 HE858238 ACC
HS07168 ant43 ant35 ACC HE858238
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Table 3.3. (continued.

Turkey

Lake Avlan 36.5825 29.9482 HS07169 ant35 ant21 HE858238 ACC ANT
CA1800 antg2 ant161 ACC ACC

Ay d-&zap lake 37.5844 27.447 CA1801 ant101 ant104 ACC ACC ANT
CA1803 ant117 ant101 ACC ACC

AydBayeékal i pq 377716 27.5741 CALT8 antz3 ant101 ACC ACC ANT
CA1789 ant7-3 ant73 ACC ACC
CA1796 ant81 ant43 ACC ACC

Ay d-Renderes river 37.5476 27.2371 CA1797 anta?2 antg?2 ACC ACC ANT
CA1798 ant161 ant104 ACC ACC
CA1790 antz3 ant117 ACC ACC
CA1792 ant7-3 antlk7 ACC ACC

Aydshke water ¢ 37.6607 27.3087 CA1793 anta?2 ant101 ACC ACC ANT
CA1794 antl01 antl01 ACC ACC
CA1795 ant43 ant43 ACC ACC
CA1618 ant117 ant117 ACC ACC

Bal e-Erdek i r 402968 | 27.6273 CAL619 antzs | antli7 ACC ACC ANT
CA1620 antlt7 antlt7 ACC ACC
CA1621 ant117 ant117 ACC ACC
CA1601 ant117 ant161 ACC ACC

Bal eKkbszcetepel| 394807 | 27.9274 CAL602 antlts | antlt7 ACC ACC ANT
CA1603 antlt7 antlt7 ACC ACC
CA1605 ant117 ant117 ACC ACC
CA1612 ant73 ant117 ACC ACC

Bal ée-Masyas Kuk | 402296 | 280461 CAL613 antlk7 | antlt7 ACC ACC ANT
CA1615 ant72 antlt7 ACC ACC
CA1616 ant72 ant117 ACC ACC
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Table 3.3. (continued.

Turkey

CA1608 antlt7 antlt7 ACC ACC
Bal éeé-Reamuk-u st 395295 27.9091 CA1609 ant1lt7 ant1t7 ACC ACC ANT
CA1610 ant7-3 antlk7 ACC ACC
CA982 antl21 antl:3 ACC ACC
CA983 ant116 ant116 ACC ACC
CA984 ant32 antl13 ACC ACC
Bar-P@mbaké ri 41.6087 32.3727 CA985 ant1t6 ant121 ACC ACC ANT
CA986 ant116 antl21 ACC ACC
CA987 ant32 antl21 ACC ACC
CA988 ant7-3 antl21 ACC ACC
CA989 antl116 antl21 ACC ACC
BarBa&mten str{ 415721 32.3267 CA92 ant32 antLto ACC ACC ANT
CA993 ant1t7 ant116 ACC ACC
CA995 antl01 ant7-3 ACC ACC
CA1355 ant119 ant119 ACC ACC ANT
CA1356 rid3-8 antlt7 ACC ACC RID/ANT
BatmanDicle river 37.9177 41.0856 SLEE i r?d3—8 rid3-8 ACC ACC RID
CA1358 rid3-8 antlk7 ACC ACC RID/ANT
CA1359 rid3-7 antlk7 ACC ACC
CA1360 antlt7 ant119 ACC ACC ANT
BatmanHasankeyf 37.7356 | 41.3022 CALST0 rid3-8 ant119 ACC ACC RID/ANT
CA1371 rid3-7 antlk7 ACC ACC
CA1361 antlt7 ant119 ACC ACC ANT
BatmanSi | van road ¢ 380463 | 41.1834 CAL362 antlt/ ants5 ACC HE858238
CA1363 rid3-8 rid3-7 ACC ACC RID
CA1364 rid3-8 rid3-7 ACC ACC
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Table 3.3. (continued.

Turkey

BatmanSi | van road ¢ 380463 41.1834 CATE6S antit7 ant1t7 ACC ACC ANT
CA1366 rid3-8 ant119 ACC ACC RID/ANT
Bayburt¢ aml @k Di s{ 40.3009 40.2013 CLE0 rid3-8 rds-8 ACC ACC RID
CA812 rid3-8 rid2-5 ACC ACC
CA802 antl:7 antlk7 ACC ACC ANT
BayburtG° k - eder e g 40.1156 39.7526 CA804 ant35 ant117 HE858238 ACC
CA805 ant116 rid2-5 ACC ACC RID/ANT
CA797 rid3-8 ant35 ACC HE858238 RID/ANT
BayburtOr u- beyl i | 402316 40.0626 CA799 rid3-8 rid2-5 ACC ACC RID
CA801 ant117 ant117 ACC ACC ANT
BayburtToki 40.2729 40.1343 CA808 rid3-8 ant117 ACC ACC RID/ANT
MEFUCA42195 ant:4 antk5 ACC ACC
MEFUCA42196 ant:4 antk5 ACC ACC
MEFUCA42197 ant35 antk5 HE858238 ACC ANT
MEFUCA42198 ant5 ant104 ACC ACC
CA1450 antl5 ant32 ACC ACC
Lake Beykehi 37.6802 31.7180 CA1451 antl4 ant15 ACC ACC
CA1452 rid2-1 ant104 ACC ACC RID/ANT
CA1453 ant5 ant32 ACC ACC ANT
CA1454 ant-4 ant164 ACC ACC
CA1456 ant5 rid2-1 ACC ACC RID/ANT
CA1457 ant5 ant104 ACC ACC ANT
Bilecik-¢ i ] deml i k | 400646 | 303142 CALES antz3 antz2 ACC ACC ANT
CA1658 ant7-3 ant7-3 ACC ACC
Bileck-Knhi sar Saka 400469 | 304124 CAL660 antrs | antil7 ACC ACC ANT
CA1662 antz3 antz3 ACC ACC
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Table 3.3. (continued.

Turkey

Bilecik-Kn hi sar Saka 400469 30.4124 CA1663 ant72 antl:7 ACC ACC ANT
MAYGCA11303 ant1t7 ant104 ACC ACC
MAYGCA11304 ant7-3 antli7 ACC ACC ANT
Bilecik S°]¢ 397118 30,0070 MAYGCA11305 ant7-3 ant101 ACC ACC
MAYGCA11306 ant1t7 rid2-1 ACC ACC RIDIANT
CA1649 rid2-1 ant7-2 ACC ACC
CA1652 ant72 ant7-3 ACC ACC ANT
CA570 rid3-8 ant118 ACC ACC RID/ANT
Bingeltiksuyu 38.8411 40.5654 CA571 ant118 ant35 ACC HE858238 ANT
CA572 ant35 ant35 HE858238 | HES858238
CA582 ant1:7 rid3-7 ACC ACC
Bingdbbantake | 390585 | 40.7976 CASE3 rids-7 antLt9 ACC ACC RIDIANT
CA584 rid3-7 ant35 ACC HE858238
CA585 rid3-8 rid3-8 ACC ACC RID
CA575 ant1:7 ant35s ACC HE858238 ANT
Bingate-i-ek I 388844 40,5890 CA576 rid3-8 ant3s ACC HE858238 RID/ANT
CA578 ant35 ant35 HE858238 | HE858238 ANT
CA579 ant35 ant35 HE858238 | HEB858238
CA586 rid3-8 ant119 ACC ACC
CA587 ant1i7 rid3-8 ACC ACC
B i n-§dlhkan Seref stream 38.9184 40.7859 CA588 rid3-8 ant35 ACC HE858238 RID/ANT
CA589 ant1:7 rid3-8 ACC ACC
CA590 rid3-8 ant119 ACC ACC
Bitis-A] a- k°pr ¢ Di| 383328 42.0098 CA630 rid3-8 rid3-8 ACC ACC RID
Bitis-G¢ r oymak Wat e 38.5962 42.0243 CA618 rid3-8 ant118 ACC ACC RID/ANT
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Table 3.3. (continued.

Turkey

CA619 rid3-8 ant118 ACC ACC ANT
Bitis-G¢ r oy mak Wat e| 385962 42.0243 CA620 ant35 ant35 HE858238 | HE858238
CA621 rid3-8 rid3-8 ACC ACC RID
CA623 rid3-7 ant119 ACC ACC RID/ANT
Bitlis-Kemah Stream 38.4407 42.1447 CA624 ant119 ant119 ACC ACC ANT
CA625 rid3-7 ant35 ACC HE858238 RID/ANT
CA631 ant118 ant35 ACC HE858238 ANT
BifisTat van ¢ajl | 384748 42,3084 CA632 rid3-8 ant35 ACC HE858238 RID/ANT
CA634 ant119 ant118 ACC ACC ANT
CA635 ant119 ant118 ACC ACC
CA1520 ant117 ant104 ACC ACC ANT
Bolt-G° | k© y 20.7116 31.5314 CA1521 ant72 ant72 ACC ACC
CA1522 ant7-2 rid1-1 ACC ACC RID/ANT
CA1524 ant117 rid1-7 ACC ACC
CA1525 ant72 ant7-2 ACC ACC
Bolu-Karamanlar lake 40.7619 31.5162 CAL526 antz3 antzs ACC ACC ANT
CA1527 antlt7 ant32 ACC ACC
CA1528 ant72 ant117 ACC ACC
MTAECA1568 ant56 ant101 HE858230 ACC
MTAECA1569 ant35 ant101 HE858238 ACC
MTAECA1570 ant35 ant101 HE858238 ACC
Bucak 37,3500 30.5393 MTAECA1571 ant57 ant35 ACC HE858238 ANT
MTAECA1572 ant35 ant21 HE858238 | HE858238
MTAECA1573 ant56 ant101 HE858230 ACC
MTAECA1574 ant35 ant43 HE858238 | HEB58238
MTAECA1575 ant35 ant35 HE858238 | HE858238
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Table 3.3. (continued.

Turkey

Bucak 37.3500 30.5393 MTAECA1576 ant35 ant56 HE858238 HE858230 ANT
LakeBurdur 37.8371 30.3854 CBCAST1518 ant43 ant105 ACC ACC ANT
Burdur¢ er - i n damn 37.7603 30.4149 CA1883 ant32 ant3?2 ACC ACC ANT
BudurKar at ak | a| 37.3616 | 29.9869 CAL8TT antlol | ant43 AcC ACC ANT
CA1880 antl01 antl01 ACC ACC
BurdurYar 6kl & | a 375907 29.9562 CA1872 ant35 ant35 HE858238 HE858238 ANT
CA1873 ant101 antl01 ACC ACC
CA1642 antlt7 antlt7 ACC ACC
BursaAk - al ar vi | 40.1771 28.7453 CA1644 ant73 ant104 ACC ACC ANT
CA1646 ant72 antl01 ACC ACC
CA1622 antl:7 antl01 ACC ACC
BursaB o] a z 40.2821 28.4483 CA1623 ant73 antlt7 ACC ACC ANT
CA1625 ant%3 antlt7 ACC ACC
CA1636 ant72 antlk7 ACC ACC
BursaG® | y az & 401653 | 28.6795 CAL637 antz2 antit7 ACC ACC ANT
CA1638 antlt7 antlt7 ACC ACC
CA1640 ant%3 antlt7 ACC ACC
CA1628 antlt7 antlk7 ACC ACC
BursakKe ma |l p ak a 40.0346 28.4104 Eailozs antz3 antz3 ACC ACC ANT
CA1630 ant%3 antlt7 ACC ACC
CA1634 antlt7 antlt7 ACC ACC
CA1576 antlt7 antlk7 ACC ACC
CA1577 antlt7 antlk7 ACC ACC
¢ anakkaarlaeca®°r e 40.1884 26.4330 CA1578 ant1t7 ant1t7 ACC ACC ANT
CA1580 ant73 antlt7 ACC ACC
CA1581 antlt7 antlk7 ACC ACC
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Table 3.3. (continued.

Turkey

CA1590 ant117 antl1t7 ACC ACC
¢ an akKeget e 40.0895 26.3852 CAL591 antr3 antlt7 ACC ACC ANT
CA1592 antlt7 antlt7 ACC ACC
CA1595 antlt7 ant117 ACC ACC
CA1596 ant1t7 ant117 ACC ACC
CA1597 ant73 antl1t7 ACC ACC
¢ a n a kBatakova Menderes river 39.9930 26.2078 CA1598 antz3 ant1t7 ACC ACC ANT
CA1599 ant7-3 antl1t7 ACC ACC
CA1600 antlt7 ant117 ACC ACC
CA1582 ant73 antl1t7 ACC ACC
¢ anakskaarlée ay 401393 | 26.4855 CAL584 antzs | antll7 ACC ACC ANT
CA1585 antlt7 antlt7 ACC ACC
CA1586 ant7-3 ant117 ACC ACC
CA1023 rid2-1 ant7-3 ACC ACC
¢ankiprs@aré str| 407018 33,5393 CA1024 antlt/ rid2-1 ACC ACC RID/ANT
CA1025 antlt7 rid2-1 ACC ACC
CA1026 ant117 rid2-1 ACC ACC
CA1028 antlt7 ant1:6 ACC ACC ANT
tankixrag eyanl ar 40.5540 33.5817 CA1029 ant32 rid1-7 ACC ACC RID/ANT
CA1030 ant116 ant32 ACC ACC ANT
CA1033 ant1t7 ant32 ACC ACC
¢ a n Krérmeeriver 40.4377 33.7431 CA1034 ant1t7 ant3?2 ACC ACC ANT
CA1035 ant104 ant164 ACC ACC
¢Cankeampa akl & p{ 407675 33.7641 CA1019 antlt7 rid2-1 ACC ACC RID/ANT
CA1020 antlt7 ant35 ACC HE858238 ANT
¢ o r 4Alata stream 40.3371 35.0628 CA1041 ant1t7 ant117 ACC ACC ANT
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Table 3.3. (continued.

Turkey

CA1042 ant1t7 ant116 ACC ACC
¢ o r 4Alata stream 40.3371 35.0628 CA1043 ant117 ant35 ACC HE858238 ANT
CA1044 antlt7 ant32 ACC ACC
CA1052 antlt7 rid2-1 ACC ACC RID/ANT
tor<¢mmar dam 40.5856 34.9998 CA1053 ant117 ant104 ACC ACC ANT
CA1054 ant116 ant32 ACC ACC
CordYmkacek str 40.6000 34.9117 CA1046 antlt7 antlt7 ACC ACC ANT
CA1047 rid2-1 ant32 ACC ACC RID/ANT
CA1037 ant32 ant32 ACC ACC
tordYml gén®z¢ s 40.4502 34.3789 CA1038 ant117 ant116 ACC ACC ANT
CA1039 antl17 ant35 ACC HE858238
1S48307 ant1t7 antg2 ACC ACC
1S48308 ant43 ant4-3 ACC ACC
Dalaman 36.7138 28.7856 1S48309 antg3 ant163 ACC ACC ANT
1S48310 ant43 antl01 ACC ACC
1S48312 ant43 ant103 ACC ACC
CA1815 ant92 ant7-3 ACC ACC
Denizli-Derbent dam 38.1532 28.8443 CA1817 ant1t7 ant1t7 ACC ACC ANT
CA1819 ant104 ant43 ACC ACC
CA1804 ant1t7 ant101 ACC ACC
Denizl-Emmiler district 376264 | 29.2087 CAL805 antrs | antll7 ACC ACC ANT
CA1806 ant7-3 antl1t7 ACC ACC
CA1807 ant1t7 antl1t7 ACC ACC
CA1810 antlt7 antlt7 ACC ACC
Denizl-Knci r |l i péna 377623 29.0972 CA1812 ant73 ant73 ACC ACC ANT
CA1813 ant1t7 antl1t7 ACC ACC
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Table 3.3. (continued.

Turkey

CA1820 ant117 ant117 ACC ACC
CA1821 ant164 antg1 ACC ACC

Denizli-S¢ 1 eymanl é 38.0513 28.7708 C i ant101 ant10l ACC ACC ANT
CA1823 antg2 ant104 ACC ACC
CA1824 ant117 ant43 ACC ACC
CA1825 ant73 ant101 ACC ACC

Di y a r-BamAngoad 37.8081 40,4055 CA1345 rid3-8 rid3-7 ACC ACC RID
CA1346 ant117 ant35 ACC HE858238 ANT
CA1339 rid3-8 rid3-7 ACC ACC RID
CA1340 ant1t7 ant1t7 ACC ACC ANT

Di yarDewkege- i d|l 380576 | 40.0697 CAL341 rid3-8 antLt7 ACC ACC
CA1342 rid3-8 antli7 ACC ACC RID/ANT
CA1343 rid3-7 ant35 ACC HE858238
CA1344 rid3-8 rid3-7 ACC ACC RID
CA1347 rid3-8 rid3-7 ACC ACC RID
CA1348 rid3-8 ant1t7 ACC ACC RID/ANT
CA1349 rid3-8 rid3-9 ACC ACC RID

Di y a r-Dicke kiverr 37.8797 41.0217 CA1350 ant117 ant117 ACC ACC ANT
CA1352 rid3-8 rid3-7 ACC ACC RID
CA1353 ant119 ant119 ACC ACC ANT
CA1354 rid3-7 ant119 ACC ACC RID/ANT
CA1331 rid3-7 ant117 ACC ACC RID/ANT
CA1332 rid3-8 ant117 ACC ACC

Di yar®faksu ¢énji 37.6916 40.4473 CA1333 rid3-8 rid3-7 ACC ACC RID
CA1334 rid3-8 rid3-7 ACC ACC
CA1335 rid3-7 ant117 ACC ACC RID/ANT
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Table 3.3. (continued.

Turkey

Di yar®kssu ¢é&n{ 37.6916 40.4473 CAL3ST rid3-8 rid3-8 ACC ACC RID
CA1338 ant1t7 ant119 ACC ACC ANT
CA1530 ant72 ant7-2 ACC ACC
CA1531 antz3 ant117 ACC ACC ANT
D ¢ z-Asarsu 40.8259 31.1840 CA1532 ant35 ant117 HE858238 ACC
CA1533 ant72 rid1-7 ACC ACC RID/ANT
CA1534 ant72 ant117 ACC ACC ANT
CA1536 ant72 antz-2 ACC ACC
D ¢ z-Efteni lake 40.7573 31.0404 CA1538 antlt7 antlt7 ACC ACC ANT
CA1539 ant117 ant117 ACC ACC
MACA22180 ant73 rid1-8 ACC ACC RID/ANT
MACA22181 ant7-3 antl04 ACC ACC ANT
MACA22182 ant7-3 ant32 ACC ACC
Edime 41,6857 26.4932 MACA22183 ant73 rid2-1 ACC ACC ANT/RID
MA497 antlt7 ant7-3 ACC ACC ANT
MA500 ant1:7 antli7 ACC ACC
MA501 rid3-5 rid3-5 ACC ACC RID
MA503 ant117 rid1-3 ACC ACC RID/ANT
CBCAST3234 ant56 ant104 HE858230 ACC
Lake EJjirdir 381393 30.7588 CBCAST3238 ant43 ant83 ACC ACC ANT
CBCAST3239 ant32 antl-2 ACC ACC
CA535 rid3-8 rid3-7 ACC ACC RID
El a2Cip] 38.6819 39,0706 CA536 rid3-8 ant35 ACC HE858238 RID/ANT
CA537 ant1:7 ant3s ACC HE858238 ANT
CA539 ant1:7 rid3-7 ACC ACC RID/ANT
E | a-zSwijce 38.4665 39.2753 CA545 ant117 rid3-8 ACC ACC RID/ANT
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Table 3.3. (continued.

Turkey

E | a-zS&fce 38.4665 39.2753 CA546 rid3-8 rid3-8 ACC ACC RID
CA520 rid3-8 rid2-5 ACC ACC RID
CA521 rid3-8 rid3-8 ACC ACC
Erzincan-T ¢ r k mevwvillagg | u 39.6559 39.4996 CA522 ant117 ant35 ACC HE858238 ANT
CA523 ant117 ant35 ACC HE858238
CA524 rid3-8 cill-5 ACC ACC CIL/RID
CA525 ant1t7 ant35 ACC HE858238
CA526 ant35 ant35 HE858238 | HE858238
Erzincan-Ek K i s u 39.7328 39.6179 CA527 antlt7 antlt7 ACC ACC ANT
CA528 ant1t7 ant35 ACC HE858238
CA529 antlt7 antlt7 ACC ACC
CA530 ant1t7 ant117 ACC ACC
ErzincanSakaltutan 39.8832 39.1954 L8t antity antss ACC HE858238 ANT
CA532 ant117 ant35 ACC HE858238
CA533 antlt7 ant35 ACC HE858238
CA696 ant117 rid3-8 ACC ACC RID/ANT
CA697 rid3-8 ant35 ACC HE858238
Erzuruml | éc a 39.8196 41.1521 CA699 ant35 ant35 HE858238 | HE858238 ANT
CA701 rid3-8 rid3-7 ACC ACC RID
CA702 ant118 ant35 ACC HE858238 ANT
CA704 ant35 ant35 HE858238 | HE858238 ANT
ErzurumPasinler 39.9611 41.4090 SL100 rid3-8 rid3-8 ACC ACC RID
CA707 rid3-7 ant35 ACC HE858238
CA708 rid3-8 ant35 ACC HE858238 RID/ANT
ErzuumSo] uk ¢er m| 39.9899 41.3052 CA709 ant35 ant35 HE858238 | HE858238 ANT
CA710 rid3-8 rid3-8 ACC ACC RID
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Table 3.3. (continued.

Turkey

ErzuumSo] uk ¢er m| 39.9899 41.3052 CA7LL rid3-8 antss ACC HE858238 RID/ANT
CA712 rid3-7 ant35 ACC HE858238
CA689 rid3-8 rid3-8 ACC ACC RID
CA690 rid3-8 rid3-8 ACC ACC

ErzurumTeke stream 39.8196 41.1521 CA691 rid3-8 ant35 ACC HE858238 RID/ANT
CA692 rid3-8 rid3-8 ACC ACC RID
CA693 rid3-8 rid3-8 ACC ACC

ErzurumYerlisu Village 40.0425 41.1833 AL, rid3-8 rid3-8 ACC ACC RID
CA715 rid3-8 ant35 ACC HE858238 RID/ANT
CA1672 ant7-3 antlG1 ACC ACC
CA1673 ant73 ant104 ACC ACC ANT

E s k i -Alpuhrdaa 39.7825 30.6877 CA1674 ant72 antlt7 ACC ACC

CA1675 ant32 rid1-7 ACC ACC RID/ANT
CA1676 antlt7 ant32 ACC ACC ANT
CAL1677 antlt7 antlk7 ACC ACC

Es k i -Rarshkiriver 1 30.7744 | 30.4511 CAL678 antlt7 | antl0d ACC ACC ANT
CA1679 antlt7 ant104 ACC ACC
CA1680 antlt7 ant104 ACC ACC
CA1681 antl:7 antlk7 ACC ACC

E s k i -RPashkriver 2 39.7139 30.4275 CA1683 antz3 ant1t7 ACC ACC ANT
CA1684 antl04 ant104 ACC ACC
CA1666 ant%3 antlt7 ACC ACC
CA1667 ant72 antlt7 ACC ACC

Eski-Sahésungu 39.7082 30.5804 CA1668 ant1t7 ant1t7 ACC ACC ANT
CA1669 ant9-1 antlt7 ACC ACC
CA1670 ant%3 antlG1 ACC ACC
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Table 3.3. (continued.

Turkey

GiresunBatlama stream 40.9067 38.3547 CA840 ant3?2 ant73 ACC ACC ANT
CA854 ant32 ant73 ACC ACC
GiresunBulancak Domuz stream 40.9454 38.1673 CA855 ant32 ant3?2 ACC ACC ANT
CA856 ant32 antl1t7 ACC ACC
CA849 ant35 ant7-3 HE858238 ACC
GiresunrEspiye Gelivera Stream 40.9459 38.7224 SRS antz3 antz3 ACC ACC ANT
CA852 ant32 ant32 ACC ACC
CA853 antlt7 ant116 ACC ACC
OYCA70204 ant56 ant56 HE858230 | HE858230
OYCA70205 ant56 ant56 HE858230 | HE858230
OYCA70207 antlt7 antlt7 ACC ACC
Godet Dam 371076 33.2918 OYCA70208 ant56 antl1t7 HE858230 ACC ANT
CA1900 ant56 ant56 HE858230 | HE858230
CA1901 antl:4 antlt7 ACC ACC
CA1902 ant56 antl1t7 HE858230 ACC
CA1903 antl-4 ant56 ACC HE858230
CCYZCA20153 ant56 ant56 HE858230 | HE858230
Gokpénar Dam 37.7851 29.1306 CCYZCA20154 ant92 antlt7 ACC ACC ANT
CCYZCA20155 ant56 ant56 HE858230 | HE858230
CCYZCA20157 ant43 antlt7 ACC ACC
G¢ me K 4Akbabe pond 40.1783 39 6521 CA818 ant35 antl1t7 HE858238 ACC ANT
CA821 ant1t7 antl1t7 ACC ACC
CA822 antlt7 rid2-5 ACC ACC RID/ANT
G ¢ me¢ K -Hedkit ver 40.1226 39.3737 CA824 ant35 ant35 HE858238 | HES858238 ANT
CA826 ant35 ant35 HE858238 | HE858238
Lake I kékl &] 382350 29.9605 CBCA2047 ant1110 antl17 ACC ACC ANT
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Table 3.3. (continued.

Turkey

CBCA2048 ant83 ant52 ACC ACC
CBCA2049 ant21 ant104 ACC ACC
Lake | kékl 38.2350 29.9605 CBCA2050 ant1-4 ant1-5 ACC ACC ANT
CBCA2051 antl-4 ant32 ACC ACC
CBCA2052 ant1:t10 ant1t10 ACC ACC
CA663 anté1l ant6-1 ACC ACC ANT
| ] dTeizluca Aras River 40.0356 43.6790 CA664 ant6é2 rid3-7 ACC ACC RID/ANT
CA665 ant62 ant62 ACC ACC ANT
CA667 ant118 ant118 ACC ACC
CA668 ant61 ant118 ACC ACC
| 7 dv@ater Channel 39.9513 44.0419 CA669 anté2 ant11t8 ACC ACC ANT
CA670 ant118 ant118 ACC ACC
CA671 ant118 ant118 ACC ACC
CA1949 cill-4 cill-4 HE858225 HE858225
CA1950 cill-4 cill-4 HE858225 HE858225
HatayDeniz 36.0727 35.9508 CA1951 cill-4 cill-4 HE858225 | HEB58225 CiL
CA1953 cill-4 cill-3 HE858225 ACC
CA1954 cill-4 cill-4 HE858225 HE858225
CA1403 cill-4 cill-1 HE858225 ACC cIL
CA1404 cill-4 cill-4 HE858225 HE858225
HatayHassa 36,8449 36.6504 CA1405 cill-4 ant35 HE858225 | HE858238 CIL/ANT
CA1406 cill-4 cil2-1 HE858225 ACC CIL
CA1407 cill-4 cill-4 HE858225 HE858225
CA1408 cill-4 ant35 HE858225 | HE858238 CIL/ANT
HatayKs k e nder un 36.8887 36.1370 CAL416 cill-4 cill | HE858225| ACC ciL
CA1417 cill-6 cill-4 ACC HE858225
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Table 3.3. (continued.

Turkey

CA1409 ant35 cil1-4 HE858238 | HE858225 CIL/ANT
CA1411 cill-4 cil1-4 HE858225 | HE858225
HatayKs kender un § 36.6653 36.2157 CA1413 cill-4 cill-8 HE858225 ACC CIL
CA1414 cill-4 cil1-4 HE858225 | HE858225
CA1415 ant1:7 cill-4 ACC HE858225 CIL/ANT
OBMB31342 cil3-1 cil3-1 ACC ACC CiL
Hatay Kérekh 36.4973 36.4523 OBMB31343 ant35 cil1-4 HE858238 | HE858225 CIL/ANT
OBMB31345 cill-4 cil1-4 HE858225 | HE858225 CIL
OBMB31346 cill-4 cil1-4 HE858225 | HE858225
OBMB31336 ant35 cill-4 HE858238 | HEB858225 CILANT
Hatay Reyhan 36.2379 36.5689 OBMB31338 ant35 cill-4 HE858238 | HEB858225
OBMB31340 cill-4 rid3-5 HE858225 ACC CIL/RID
Hatay Tahtal el 368515 36.6861 OBMB31348 cill-4 cil1-4 HE858225 | HE858225 CIL
OBMB31349 cill-4 cil1-4 HE858225 | HE858225
CA1446 ant35 ant164 HE858238 ACC
IspartaBaj €l | é 38.1586 31.0825 CA1447 antl-4 ant101 ACC ACC ANT
CA1449 antl04 ant104 ACC ACC
IspataSevi n- bey d 37.8748 30.7760 CA1885 ant43 ant3?2 ACC ACC ANT
0K42203 cill-4 antl-4 HE858225 ACC CIL/ANT
Kvriz 37.4408 34.1705 0OK42221 antl-4 ant1-2 ACC ACC ANT
0OK42222 antl5 antlt7 ACC ACC
CA1748 ant117 ant101 ACC ACC
CA1749 ant117 ant117 ACC ACC
Kznatiaandar | & Balk 389556 27.0100 CA1751 ant73 ant1t7 ACC ACC ANT
CA1752 antlt7 ant21 ACC ACC
CA1753 ant117 ant117 ACC ACC
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Table 3.3. (continued.

Turkey

Kahr amaBimair akan 38.1959 37.0636 CA1263 rid3-8 cil2-1 ACC ACC CIL/RID
CA1264 cil2-1 ant35 ACC HE858238 CIL/ANT
CA1266 cill-4 cil2-1 HE858225 ACC cIL
CA1267 cill-4 cill-4 HEB858225 HE858225
CA1268 cill-1 bed15 ACC ACC CIL/BED1
Kahrama ma «ammak ér | 37.5102 36.8983 CA1269 cill-4 cil3-1 HE858225 ACC
OB379 cill-6 cill-1 ACC ACC
0B381 cill-4 cil3-1 HE858225 ACC ClL
0OB383 cill-4 cil3-1 HEB858225 ACC
OB384 cill-4 cill-4 HE858225 HE858225
CA965 ant113 ant116 ACC ACC
CA966 ant104 ant116 ACC ACC
CA967 antlt7 ant72 ACC ACC ANT
CA968 ant32 rid2-1 ACC ACC RID/ANT
Kar aGegrhkal | er Sof| 411313 32.6816 CA969 ant104 ant121 ACC ACC ANT
CA970 antl04 rid1-7 ACC ACC RID/ANT
CA971 ant32 ant104 ACC ACC ANT
CA972 antl04 rid1-7 ACC ACC RID/ANT
CA973 rid2-1 antl21 ACC ACC
CA974 ant116 ant31 ACC ACC
CA975 ant32 ant121 ACC ACC ANT
CA976 rid2-1 antl21 ACC ACC RID/ANT
Kar a®gfkr anbol u A 412165 32.7331 CA977 ant32 ant121 ACC ACC
CA978 ant116 antl21 ACC ACC ANT
CA979 antl04 rid1-7 ACC ACC RID/ANT
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Table 3.3. (continued.

Turkey

CBCAST328 ant32 ant83 ACC ACC
CBCAST329 ant53 ant57 ACC ACC
CBCAST3213 ant73 ant52 ACC ACC
CBCA3241 ant56 ant56 ACC HE858230
Karaca®r4in Dar 374031 | 30.8703 CBCAS242 ants4 antrs ACC ACC ANT
OBBKCA32103 ant35 ant52 HE858238 ACC
OBBKCA32104 ant57 ant104 ACC ACC
OBBKCA32106 ant7-3 ant56 ACC HE858230
OBBKCA32107 ant101 ant57 ACC ACC
OBBKCA32108 ant33 ant32 ACC ACC
CA1909 ant56 ant56 HE858230 | HE858230
KaramarBe | pénar & 36.8333 32.5803 CA1912 ants6 ants6 HE858230 | HE858230 ANT
CA1913 ant56 ant56 HE858230 | HE858230
CA1906 ant56 antl1t7 HE858230 ACC
KaramanY e ki | der e 37.2047 33.4035 CA1907 ant1t7 ant1t7 ACC ACC ANT
CA1908 ant56 antl1t7 HE858230 ACC
CA725 ant118 ant118 ACC ACC
CA726 ant61 ant118 ACC ACC
KarsAr pa- ay Ak- ¢ 407735 43.2952 CA727 ant118 ant118 ACC ACC ANT
CA729 ant118 ant118 ACC ACC
CA730 anté1 ant118 ACC ACC
CA717 ant118 ant118 ACC ACC
KarsDi gor Pazar| 405189 43.2690 CA718 ant1ts ant1t8 ACC ACC ANT
CA719 ant62 ant118 ACC ACC
CA720 ant118 ant118 ACC ACC
Kars-Selim 40.4702 42.7904 CA721 ant118 ant118 ACC ACC ANT
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Table 3.3. (continuegl.

Turkey

CA722 ant118 ant118 ACC ACC ANT
KarsSelim 40.4702 42.7904 CA723 ant117 ant118 ACC ACC
CA724 ant118 ant118 ACC ACC ANT
CA959 antl13 ant116 ACC ACC ANT
KagamonuAr a- Ri ve 41.2389 33.3224 Eatel ants2 antit? ACC ACC
CA963 ant35 rid2-1 HE858238 ACC RID/ANT
CA964 ant116 ant121 ACC ACC ANT
CA952 rid2-1 ant121 ACC ACC RID/ANT
KastamontBeyler dam 41.6903 33.8119 CA954 ant3?2 ant32 ACC ACC ANT
CA955 antlt7 antlk7 ACC ACC
CA939 antz2 rid2-1 ACC ACC RID/ANT
KastamontK ar a - o ma k 41.2852 33.7372 Lot ants2 ant121 ACC ACC
CA942 ant32 ant32 ACC ACC ANT
CA943 ant31 ant32 ACC ACC
CA945 antlt7 antlk7 ACC ACC ANT
CA946 ant32 ant32 ACC ACC
KastamondT a k| é k Da 41.4018 33.6963 CA947 ant73 rid2-1 ACC ACC RID/ANT
CA948 ant32 ant1:6 ACC ACC ANT
CA950 ant32 ant1:6 ACC ACC
K a k 36.2769 29.6839 CAQ7217 ant44 antl01 ACC ACC ANT
CAQ7218 ant44 antl01 ACC ACC
Kayseri 38.7565 35.4229 DCA38315 antlt6 rid2-1 ACC ACC RID/ANT
YC38445 rid3-5 antlt7 ACC ACC
CA1151 rid2-1 ant32 ACC ACC RID/ANT
KaysertEngir lake 38.8111 35.5915 CA1153 rid3-8 rid3-8 ACC ACC RID
CA1154 antlt7 ant35 ACC HE858238 ANT
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Table 3.3. (continued.

Turkey

KayseriEngir lake 38.8111 35.5915 AL antit7 antss ACC HE858238 ANT
CA1156 ant117 ant32 ACC ACC
CA1468 ant35 antl:7 | HE858238 ACC
CA1469 ant35 antli7 | HES858238 ACC

KaysertPénar bak e 38.6618 36.104 CA1471 ant117 ant32 ACC ACC ANT
CA1472 ant117 ant117 ACC ACC
CA1473 ant117 ant117 ACC ACC
CA1157 cill-7 ant35s ACC HE858238 CILANT
CA1158 ant35 rid3-8 HE858238 ACC RID/ANT
CA1159 cill-4 ant35 | HE858225 | HE858238 CILANT

KayseiSul t ansaz|| 383897 35.3657 Eallol cil-7 rid3-6 ACC ACC CIL/RID

CA1161 anti4 antl-4 ACC ACC ANT
CA1162 cill-4 rid3-6 HE858225 ACC CILIRID
CA1163 cill-4 ant35 | HES58225 | HE858238 CIUANT
CAl164 cil1-7 ant35s ACC HE858238
CA1165 cill-4 cill-4 HE858225 | HE858225 cIL
CA1166 cill-4 antl17 | HE858225 ACC CIL/ANT

KayseriYahyal & 38,1348 25 3641 CA1167 ant35 ant35 | HES58238 | HE858238 ANT
CA1168 cill-4 ant35 | HES58225 | HE858238 CIUANT
CA1169 cill-7 ant35s ACC HE858238
CA1170 cill-4 rid3-6 HE858225 ACC CIL/IRID
CA1171 ant1i7 ant35s ACC HE858238
CA1172 ant1i7 ant35s ACC HE858238

KayseriZa mant & Wat 38.0345 35.5407 CA1173 antlt7 antlt7 ACC ACC ANT

CA1174 ant117 ant35s ACC HE858238
CA1175 ant1i7 ant117 ACC ACC
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Table 3.3. (continued.

Turkey

CA1176 ant1t7 ant1t7 ACC ACC
CA1177 antlt7 antlt7 ACC ACC
KayseriZamant & Wat 38.0345 35.5407 CA1178 ant117 ant35 ACC HE858238 ANT
CA1179 ant116 ant1t7 ACC ACC
CA1180 ant1t7 ant117 ACC ACC
MHSACA15137 ant35 ant35 HE858238 HE858238
MHSACA15138 ant35 ant92 HE858238 ACC
Kemer 37.4627 30.1118 MHSACA15139 ant83 ant101 ACC ACC ANT
MHSACA15140 ant36 ant36 ACC ACC
MHSACA15142 ant21 ant43 ACC ACC
Kemer 37.4627 30.1118 MHSACA15143 ant43 ant105 ACC ACC ANT
CA1238 ant1t7 ant117 ACC ACC ANT
Kérekleahaeadede K& 38.7406 33.4879 CA1239 ant1t7 ant32 ACC ACC
CA1242 rid2-1 ant32 ACC ACC RID/ANT
CA1244 ant1t7 ant35 ACC HE858238
KéreXkakeyan Keé 39.8861 33.4146 CA1245 ant1t7 ant104 ACC ACC ANT
CA1247 ant1t7 ant7-3 ACC ACC
CA1488 ant1t7 rid1-8 ACC ACC RID/ANT
CA1489 antlt7 rid1-2 ACC ACC
Kér k {Erklice dtréam 41.7576 27.1814 CAL490 antz3 antlt/ ACC ACC ANT
CA1491 antlt7 rid1-7 ACC ACC RID/ANT
CA1492 ant7-3 antl1t7 ACC ACC ANT
CA1493 rid3-5 rid1-8 ACC ACC RID
CA1494 ant72 rid2-1 ACC ACC RID/ANT
Kér kiKmreelei str g 416836 27.0731 CA1495 ant73 rid2-6 ACC ACC
CA1496 ant1t7 ant32 ACC ACC ANT
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Table 3.3. (continued.

Turkey

Kér kiKarelei strd 416836 27.0731 AL antit7 ant1t7 ACC ACC ANT
CA1498 antz2 ant104 ACC ACC
CA1499 rid3-5 ant117 ACC ACC
Ker kiKmr @lkio- po| 417817 07 9171 CA1500 ant1i7 rid1-2 ACC ACC RID/ANT
CA1501 ant73 ant117 ACC ACC ANT
CA1502 ant117 ant117 ACC ACC ANT
CAL484 ant117 rid1-8 ACC ACC RIDJANT
Kér kikayelainder | 417104 27.2627 LIS antz3 rid1-8 ACC ACC
CA1486 ant1i7 ant117 ACC ACC ANT
CA1487 ant3?2 fid2-7 ACC ACC RID/ANT
CA1141 rid2-1 ant117 ACC ACC RID/ANT
Keér ktethv é&n 39.3168 34.1238 CA1142 ant7-3 ant35s ACC HE858238 ANT
CA1145 ant116 rid2-1 ACC ACC RID/ANT
CA1128 rid2-1 rid2-1 ACC ACC RID
Kér k@drieykent | 39.0988 34.1600 s ) antity rid2-1 ACC ACC RID/ANT
CA1130 ant116 rid2-1 ACC ACC
CA1131 ant117 ant117 ACC ACC ANT
CA1146 fid2-1 ant73 ACC ACC RID/ANT
Kér kiedhkilrapénal 39.2262 34.1338 At L antit7 rid2-1 ACC ACC
CA1148 rid2-1 ant35 ACC HE858238 RID/ANT
CA1149 ant117 ant104 ACC ACC ANT
CA1135 rid2-1 ant35s ACC HE858238 RID/ANT
Kér kéhddée k!l é 39.1007 33.9073 CA1136 ant1t7 ant117 ACC ACC ANT
CA1138 antl:7 ant32 ACC ACC
Kils 26,7641 47 9540 0B79322 cill-4 cill-4 HE858225 | HE858225 cIiL
0B79326 rid3-8 cill-4 ACC HE858225 CIL/IRID
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Table 3.3. (continued.

Turkey

OBMB79327 cill-4 cill-4 HE858225 | HEB858225 CIL
Kilis-Gaziantep road 36.8106 37,3005 OBMB79328 cill-4 rid3-5 HE858225 | HEB858238 CIL/RID
OBMB79329 rid3-8 antli7 ACC ACC RID/ANT
OBMB79330 cill-4 rid3-5 HE858225 ACC CIL/RID
CA1395 ant35 cill-4 HE858238 | HE858225 CIL/ANT
CA1396 ant35 ant35 HE858238 | HE858238 ANT
Kilis-Polateli 36.7853 37.0588 CA1397 cill-4 cil1-4 HE858225 | HE858225 CIL
CA1398 ant35 ant35 HE858238 | HE858238 ANT
CA1400 ant1:7 cill-4 ACC HE858225 CIL/ANT
CA1390 ant35 cill-4 HE858238 | HE858225 CIL/ANT
KiisToreli ¢apall 368549 37,3414 CA1391 rid3-7 ant35 ACC HE858238 RID/ANT
CA1393 rid3-8 cill-4 ACC HE858225 CIL/RID
CA1394 ant1:7 cill-4 ACC HE858225 CIL/ANT
Kiist - péenar 36,8669 36.9328 CA1961 cill-4 cill-4 HE858225 | HE858225 cIL
CA1964 cil1-1 cill-1 ACC ACC
CA1463 antlt7 antl04 ACC ACC
KonyaMehmetali dam 37.2124 32.6354 CA1465 ant56 ant35s HE858230 | HE858238 ANT
CA1466 antt5 antl5 ACC ACC
Korkuteli 36.9918 29.5279 VDBKCA07125 ant35 ant21 HE858238 ACC ANT
VDBKCA07130 ant35 ant35s HE858238 | HEB58238
CBCAST3215 ant57 ant32 ACC ACC
OAOBBKCA1593 ant56 ant21 HE858230 ACC
Kovada 37.6325 30,8641 OAOBBKCA1596 ant43 ant21 ACC ACC ANT
OAOBBKCA1597 ant83 ant52 ACC ACC
OAOBBKCA1598 antl-5 ant7-3 ACC ACC
OAOBBKCA1599 ant54 ant57 ACC ACC
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Table 3.3. (continued.

Turkey

Kovada 37 6395 30,8641 OAOBBKCA1593101 ant56 ant101 HE858230 ACC ANT
OAOBBKCA1593102 ant101 ant101 ACC ACC
CA1685 ant104 ant83 ACC ACC
K¢t aBngeadam 39.4688 29.8657 CA1686 antl-6 ant104 ACC ACC ANT
CA1687 ant7-3 ant7-3 ACC ACC
CA1697 ant117 ant104 ACC ACC
Kot akhg-aak stre| 393090 | 299753 CALE98 ant7s__ | ant104 ACC ACC ANT
CA1699 ant1:7 ant104 ACC ACC
CA1701 antl:7 antlk7 ACC ACC
CA1705 ant73 ant101 ACC ACC
K¢ t aPossuk dam 39.5740 30.0918 CA1707 ant73 ant104 ACC ACC ANT
CA1708 antl04 antl04 ACC ACC
CA1690 antlG4 antl04 ACC ACC
Kot a®iyjact ©z ¢ st 303374 | 20.9342 CAL691 antlel | antl04 ACC ACC ANT
CA1692 ant104 ant104 ACC ACC
CA1694 antlG1 antl04 ACC ACC
Malatya 38.4276 38.3505 S044286 ant117 ant117 ACC ACC ANT
CA552 ant119 ant35 ACC HE858238
MalatyaElemendik lake 38.3229 38.1551 CA554 ant35 ant35 HE858238 HE858238 ANT
CA555 ant35 ant35s HE858238 | HEB58238
CA547 ant1:7 rid3-8 ACC ACC RID/ANT
MalatyaKarakaya dam 38.4882 38.3499 CA548 ant35 ant35 HE858238 | HE858238 ANT
CA551 rid3-8 ant119 ACC ACC RID/ANT
CA558 ant1:7 antli7 ACC ACC ANT
Malatyanear Sultansuyu dam 38.3121 38.0434 CA559 rid3-8 rid3-8 ACC ACC RID
CA560 rid3-8 ant35 ACC HE858238 RID/ANT
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Table 3.3. (continued.

Turkey

Malatyanear Sultansuyu dam 38.3121 38.0434 CA561 ant119 ant117 ACC ACC ANT
CA563 ant35 ant35 HE858238 HE858238 ANT
MalatyaOluklu district 38.2406 37.9964 CA564 rid3-8 ant119 ACC ACC RID/ANT
CA565 rid3-8 ant35 ACC HE858238
OA45274 ant7-3 ant104 ACC ACC
OA45275 antlt7 antlt7 ACC ACC
OA45276 ant43 ant101 ACC ACC
Manisa 38.6110 27 4483 OA45278 ant7-3 ant101 ACC ACC ANT
OA45279 ant117 ant104 ACC ACC
0OA45280 ant73 ant43 ACC ACC
0A45281 ant1G4 ant104 ACC ACC
0A45282 ant104 ant104 ACC ACC
CA1764 ant7-3 ant117 ACC ACC
Manisa City Forest 38.6021 27.3867 CA1766 ant101 ant104 ACC ACC ANT
CA1768 ant7-3 ant7-3 ACC ACC
CA1780 ant7-3 ant101 ACC ACC
ManisaK® s el er po 38.8460 27.2006 CA1781 ant1t7 ant1t7 ACC ACC ANT
CA1784 ant7-3 ant7-3 ACC ACC
CAL1774 antlt7 antlt7 ACC ACC
Manisa¥r sel | i po| 388698 27.2620 CALT76 antlt/ antlt/ ACC ACC ANT
CAL1777 antlt7 antlt7 ACC ACC
CA1778 ant7-3 antl1t7 ACC ACC
CA1769 ant73 ant43 ACC ACC
ManisaSiyekli pond 38.7886 27.2559 CALT70 antz3 antlt/ ACC ACC ANT
CA1771 ant%3 antlt7 ACC ACC
CA1772 ant1t7 ant101 ACC ACC
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Table 3.3. (continued.

Turkey

ManisaSiyekli pond 38.7886 27.2559 CA1773 ant73 ant117 ACC ACC ANT
Mardin-B¢ | b ¢ | vi || 37.3219 40.8364 CA1319 rid3-8 rid3-8 ACC ACC RID
CA1313 rid3-8 rid3-8 ACC ACC RID
MardinKé z él t epe 37.1970 40.2767 CA1314 rid3-8 rid3-8 ACC ACC
CA1315 ant119 ant119 ACC ACC ANT
CA1326 ant119 ant119 ACC ACC ANT
CA1327 rid3-8 ant117 ACC ACC
MardinrMa z e d aj 37.4622 40.6169 CA1328 rid3-7 ant35 ACC HE858238 RID/ANT
CA1329 rid3-8 ant117 ACC ACC
CA1330 rid3-8 ant35 ACC HE858238
CA1320 rid3-8 rid3-7 ACC ACC RID
CA1321 ant35 ant35 HE858238 | HE858238 ANT
Mardin-Savur road 37.4406 40.8553 CA1322 ant1t7 ant35 ACC HES858238
CA1323 rid3-8 ant117 ACC ACC RID/ANT
CA1324 rid3-8 rid3-8 ACC ACC RID
AKCA48209 ant92 ant41 ACC ACC
Marmaris 36.8467 28.2879 AKCA48210 ant102 antg2 ACC ACC ANT
AKCA48211 antz3 ant43 ACC ACC
AKCA48212 antg2 ant43 ACC ACC
Mersin 36.7969 34.6019 SOCA33226 cill-4 cil2-1 HE858225 ACC CIL
CA1429 cill-5 cil1-5 ACC ACC
MersinErdemli 36.5930 34.2873 CA1430 cill-4 cil1-4 HE858225 | HEB858225 CIL
CA1431 cill-4 ant56 HE858225 | HEB858230 CIL/ANT
MersinMut Bice stream 36.5896 33.2850 CA1915 ant56 ant56 HE858230 | HEB858230 ANT
MersintMut Bucakeék!| 366313 33.3675 SR ant56 ant56 | HEB58230 | HE858230 ANT
CA1917 ant56 ant56 HE858230 | HE858230
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Table 3.3. (continued.

Turkey

MersinMut Bucakeék!|| 366313 33.3675 CAL919 ant>6 ant56 | HE858230 | HE858230 ANT
CA1921 ant56 ant56 HE858230 HE858230
CA1424 cil2-2 cil1-8 ACC ACC
CA1425 cill-6 cill-6 ACC ACC CIL
MersinYenice 36.9673 35.0305 CA1426 cill-6 cill-2 ACC ACC
CA1427 cill-4 antlt7 HE858225 ACC CIL/ANT
CA1428 cill-1 cil1-8 ACC ACC CIL
CA1845 ant101 ant43 ACC ACC
CA1846 ant117 ant43 ACC ACC
Mu ] -Dadaman Tersakan 36.7794 28.8252 CA1847 ant92 ant43 ACC ACC ANT
CA1849 antl17 ant43 ACC ACC
CA1850 ant101 ant35 ACC HE858238
CA1851 ant101 ant21 ACC ACC
CA1852 ant21 ant21 ACC ACC
Mu J -Gialev plateau 36.7007 29.6509 CA1853 ant21 ant101 ACC ACC ANT
CA1857 ant35 ant35 HE858238 | HE858238
CA1861 ant35 ant21 HE858238 ACC
CA1840 ant101 ant35 ACC HE858238
Muj-K&ycejiz Zafe 369718 | 286299 CA1841 ant92 | antl7 ACC ACC ANT
CA1842 ant92 ant101 ACC ACC
CA1844 ant101 ant43 ACC ACC
CA1836 antg2 antlG1 ACC ACC
Mu ] -Ula Nannan stream 37.0129 | 285105 CAL837 ant43 ant101 ACC ACC ANT
CA1838 ant1t7 ant117 ACC ACC
CA1839 ant1t7 ant101 ACC ACC
Muj-Yat aj an Dips 37.3750 28.0916 CA1826 antz3 ant1t7 ACC ACC ANT
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Table 3.3. (continued.

Turkey

OBMBCA46365 cill-4 cil1-4 HE858225 | HE858225 CIL
OBMBCA46366 cill-4 ant3s HE858225 | HES58238 CIUANT
OBMBCA46367 cill-4 antli7 | HES858225 ACC
Nar |l e 37.3322 37.0425 OBMBCA46369 cill-4 cill-4 HE858225 | HE858225
OBMBCA46370 cill-4 cil1-4 HE858225 | HE858225 -
OBMBCA46371 cil1-1 cill-1 ACC ACC
OBMBCA46372 cill-4 cill-6 HE858225 ACC
VD07132 ant56 ants5 HE858230 ACC
National Observatory 36.8293 30.3407 BB ant56 ants5 | HE858230 ACC ANT
VD07135 ants6 ants5 HE858230 ACC
VD07136 ants6 ants5 HE858230 ACC
NevkAhanos Kéze|l 387174 | 348575 CAl234 fid2 1 fid21 AcC ACC RID
CA1235 ant35 fid3-8 HE858238 ACC RID/ANT
NevnBirlleca 28,6383 24,7089 CA1229 ant117 fid2-1 ACC ACC RID/ANT
CA1230 ant117 ant117 ACC ACC ANT
Nevk-6hi kehir Ke&| 387564 | 346513 CA1236 fid2-1 antss ACC HEB58238 | RiD/ANT
CA1237 ant117 fid2-1 ACC ACC
| CA1231 ant117 fid2-1 ACC ACC RID/ANT
Nevkphgep 38.5741 34.9157 CA1232 antli7 rid2-1 ACC ACC
CA1233 ant117 ant117 ACC ACC ANT
CA1181 ant35 fid3-6 HE858238 ACC RIDJANT
CA1182 ant117 rid3-6 ACC ACC
Ni -demar deé 37,9603 34357 CA1183 cill-4 ant3s HE858225 | HE858238 CIL/ANT
CA1185 ant35 rid3-6 HE858238 ACC RID/ANT
CA1186 cill-4 fid2-1 HE858225 ACC CIUANT
CA1187 ant117 rid3-6 ACC ACC RID/ANT
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Table 3.3. (continued.

Turkey

CA1195 rid3-5 rid3-5 ACC ACC RID

CA1196 antlt7 antlt7 ACC ACC ANT

CA1197 rid3-5 rid3-5 ACC ACC RID

CA1198 cill-4 cil2-1 HE858225 ACC CIL

Ni j-elief t 1 i k 38.1779 34.4629 CA1199 rid3-5 rid3-5 ACC ACC RID

CA1200 antlt7 rid3-5 ACC ACC RID/ANT

CA1201 antl4 rid3-5 ACC ACC

CA1202 antlt7 antlt7 ACC ACC ANT

CA1203 rid3-5 rid3-5 ACC HE858238 RID

CA1204 antlt7 rid3-5 ACC HE858238 RID/ANT

Ni J-H®km to Ul u| 37619 34.5366 CA1193 cil1-4 cill-4 HE858225 | HE858225 CIL
CA858 ant1t7 ant7-3 ACC ACC

OrduCivil Stream 40.9733 37.9030 CA860 ant3?2 ant1t7 ACC ACC ANT
CA861 antlt7 ant”3 ACC ACC

Ordu-Civil Stream 40.9733 37.9030 CA862 ant1t7 ant%3 ACC ACC ANT
CA871 ant32 ant117 ACC ACC

OrduFatsa 41.0753 37.4413 CABT2 antil7 | antltl ACC ACC ANT
CA873 ant32 antlt7 ACC ACC
CA874 ant32 antlt7 ACC ACC
CA867 ant1t7 ant117 ACC ACC

OrduPer k emb e 41.0251 37.8032 CA869 ant35 ant116 HE858238 ACC ANT
CA870 ant35 ant1t6 HE858238 ACC
CA1933 cill-4 cil2-1 HE858225 ACC

OsmaniyeAs | ant ak d 37.2769 36.2744 CA1935 cill-4 cil1-6 HE858225 ACC CIL
CA1936 cill-4 cil2-1 HE858225 ACC

OsmaniyeBoru river 37.1780 36.4856 CA1943 cill-4 cil1-8 HE858225 ACC CIL
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Table 3.3. (continued.

Turkey

OsmaniyeSoru river 37.1780 36.4856 CA1944 cill-4 cill-4 HE858225 | HE858225 CIL
CA1945 cill-4 cill-5 HE858225 ACC
OBMBCA46353 cill-4 cill-4 HE858225 HE858225 CIL
OBMBCA46354 ant35 cill-4 HE858238 | HE858225 CIUANT
OBMBCA46355 ant35 cill-4 HE858238 | HE858225
OBMBCA46356 rid3-8 cil2-1 ACC ACC CIL/RID
Pazarcék 37.2819 37.1249 OBMBCA46357 cill-4 cill-4 HE858225 HE858225
OBMBCA46358 cill-4 cill-4 HE858225 | HE858225 ClL
OBMBCA46359 cill-4 cill-4 HE858225 | HE858225
OBMBCA46360 rid3-8 cill-4 ACC HE858225 CIL/RID
OBMBCA46361 cill-4 cill-1 HE858225 ACC cIL
OBMBCA46362 cill-4 cill-4 HE858225 HE858225
Rize 41.0110 405792 CA771 antlt7 antlt7 ACC ACC ANT
CA772 antlt7 antlt7 ACC ACC
Rize¢i ftekavak 41.0283 40.4858 CA779 ant1t7 ant1t6 ACC ACC ANT
RizeHemki n Stre| 411554 40.9012 CA769 antlt’ antlt/ ACC ACC ANT
CA770 ant35 antlt7 HE858238 ACC
CA891 ant32 antl1t7 ACC ACC
SamsurBafra 41.5167 36.0158 CA892 ant3?2 ant73 ACC ACC ANT
CA893 ant32 ant7-3 ACC ACC
CA897 ant32 ant32 ACC ACC
SamsurKavak 41.1567 36.0927 CA899 ant1t7 ant1t1 ACC ACC ANT
CA900 ant1t7 ant116 ACC ACC
CA886 ant116 ant7-3 ACC ACC
SamsuAl 9 May é s 41.4674 36.0993 CA887 ant35 ant73 HES858238 ACC ANT
CA888 ant32 antl1t7 ACC ACC




Table 3.3. (continued.

8TE

Samsurl 9 May és 41.4674 36.0993 CAS889 ant32 ant116 ACC ACC ANT
CA878 ant32 antli7 ACC ACC
SamsudT e k k e k © y 41.2126 36.4790 CABTS ants2 antlt/ ACC ACC ANT
CA881 antlt7 antlt7 ACC ACC
CA882 ant32 ant7-3 ACC ACC
SGCA42202 antl-4 antl5 ACC ACC
Seydikehir 37.4557 31.8156 iy antity ant104 ACC ACC ANT
CA1459 ant104 ant83 ACC ACC
CA1460 antl-4 ant83 ACC ACC
CA1372 rid3-8 ant117 ACC ACC RID/ANT
CA1373 rid3-8 ant117 ACC ACC
SitBakyurt riv 379726 | 417806 CAL374 f1d3-8 fd3-7 ACC ACC RID
Turkey CA1375 ant119 ant119 ACC ACC
CA1376 ant117 ant117 ACC ACC ANT
CA1377 antlt7 ant119 ACC ACC
CA1378 ant1:7 antli7 ACC ACC ANT
CA1379 antlt7 ant119 ACC ACC
Siirt-Kezer river 37.9610 41.8573 CA1380 rid3-8 ant117 ACC ACC RID/ANT
CA1383 ant119 ant35 ACC HE858238 ANT
CA1384 ant119 ant119 ACC ACC
OBMB33257 cil2-1 ant101 ACC ACC
OBMB33258 ant56 cill-4 HE858230 | HE858225
Silifke 36,3130 33,9595 OBMB33264 ant56 cill-4 HE858230 | HE858225 CIL/ANT
OBMB33265 ant56 cill-4 HE858230 | HEB858225
OBMB33270 ant56 cill-4 HE858230 | HEB858225
OBMB33271 ant56 ant56 HE858230 | HE858230 ANT




6TE

Table 3.3. (continued.

Turkey

Silifke 36.3130 33.9595 OBMB33272 ant56 cil1-4 HE858230 | HE858225 CIL/ANT
CA925 ant1t7 ant73 ACC ACC
SinopAy anc ék 41.9483 34.7749 CA926 ant1t7 ant1t7 ACC ACC ANT
CA927 antl:7 antlk7 ACC ACC
CA930 antl:7 antl16 ACC ACC
SinopGerze 41,8567 35.0999 ks antity antz3 ACC ACC ANT
CA933 antlt7 ant73 ACC ACC
CA934 antlt7 ant7-3 ACC ACC
CA920 antl:7 ant7-3 ACC ACC
SinopEr f el ek ¢ob| 41.9543 35.0196 CLopL antity antz3 ACC ACC ANT
CA922 ant1t7 antz3 ACC ACC
CA923 antlt7 ant7-3 ACC ACC
SinopKabal & vi |l 418468 35.0503 & e antit7 ant16 ACC ACC ANT
CA938 ant1t7 antli7 ACC ACC
CA1090 ant1t7 ant35 ACC HE858238
CA1091 ant1t7 ant35 ACC HE858238
SivasHafik lake 39.8727 37.3825 e antit7 antlt7 ACC ACC ANT
CA1093 ant1t7 ant35 ACC HE858238
CA1094 ant1t7 ant17 ACC ACC
CA1095 ant1t7 ant11t7 ACC ACC
CA1100 ant1t7 ant11t7 ACC ACC
SivasKké zél ér mak 39.7154 37.0117 CA1101 ant1t7 ant117 ACC ACC ANT
CA1102 ant1t7 antl:7 ACC ACC
CA1085 ant1t7 ant11t7 ACC ACC
SivasTecer river 39.6922 37.0034 CA1087 ant1t7 ant1t7 ACC ACC ANT
CA1088 ant35 ant35 HE858238 | HE858238
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Table 3.3. (continued.

Turkey

CA1097 ant1t7 ant117 ACC ACC
SivasT°d¢rge | ak 398713 37.6068 CA1098 ant1t7 ant35 ACC HE858238 ANT
CA1099 ant117 ant117 ACC ACC
CBCA6444 antlt7 ant1t7 ACC ACC
Sorgun Dam 38.6555 29.3386 CBCA6445 antz3 ant161 ACC ACC ANT
CBCA6446 ant7-3 ant73 ACC ACC
CA1300 rid3-8 rid3-7 ACC ACC RID
kan! -Bazovd a 37 3588 38,5284 CA1302 rid3-8 ant35 ACC HE858238 RID/ANT
CA1303 rid3-8 rid3-8 ACC ACC RID
CA1304 cil1-4 cill-4 HE858225 | HE858225 CIL
CA1294 rid3-8 ant117 ACC ACC RID/ANT
k a n | -Barranfroad 37.1488 | 38.9681 CAL295 rid3-8 rid3-8 ACC ACC RID
CA1296 rid3-8 ant35 ACC HE858238 RID/ANT
CA1298 rid3-8 rid3-7 ACC ACC RID
CA1306 rid3-8 ant35 ACC HE858238 RID/ANT
CA1307 rid3-8 ant35 ACC HE858238
k a n | -Blardinfraad 30. km 37.1467 38.1144 CA1308 ant35 ant35s ACC HE858238 ANT
CA1309 rid3-8 ant35 ACC HE858238 RID/ANT
CA1310 ant117 ant35 ACC HE858238 ANT
YECA15144 ant21 ant161 ACC ACC
YECA15145 ant43 ant161 ACC ACC
YECA15146 ant21 ant43 ACC ACC
Tefenni 37.2333 29.7113 KYECA15147 ant21 ant43 ACC ACC ANT
KYECA15149 ant35 ant165 HE858238 ACC
MAHACA15151 ant35 ant35 HE858238 | HE858238
MAHACA15152 ant35 ant21 HE858238 ACC
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Table 3.3. (continued.

Turkey

CA1508 antlt7 rid2-1 ACC ACC RID/ANT
CA1509 antlt7 rid1-2 ACC ACC
Teki-Bdpgkali [} 410114 27.3930 CA1510 antz2 ant117 ACC ACC
CA1511 antlt7 ant117 ACC ACC ANT
CA1512 antlt7 ant104 ACC ACC
CA1513 antlt7 antlt7 ACC ACC ANT
CA1514 antlt7 rid1-2 ACC ACC
T e k i -Kepengkli dam 411121 | 27.5519 CALS1S antz3 fid1-3 AcC ACC RID/ANT
CA1516 antlt7 rid1-3 ACC ACC
CA1517 antlt7 antlt7 ACC ACC ANT
CA1518 ant%3 antlt7 ACC ACC
CA1503 ant7-3 ant7-3 ACC ACC ANT
CA1504 ant%3 rid3-4 ACC ACC
Teki-Ydagr | ak 40.9330 27.398 CA1505 ant1t7 rid1-2 ACC ACC RID/ANT
CA1506 antlt7 rid1-7 ACC ACC
CA1507 antlt7 antlt7 ACC ACC ANT
CA1070 antlt7 ant32 ACC ACC ANT
TokatAvlunlar stream 40.5114 36.7342 CA1071 rid2-1 ant3?2 ACC ACC RID/ANT
CA1072 rid2-1 ant32 ACC ACC
CA1079 antlt7 antlt7 ACC ACC
Tokat¢ ° r d ¢k pl at| 402207 | 365622 CAL080 antlt/ ants5 ACC HE858238 ANT
CA1081 antlt7 ant32 ACC ACC
CA1082 antlt7 antlt7 ACC ACC
Tokatk® me- Yeki | d 403396 | 364605 CAL0%5 antlt7 | antli7 ACC ACC ANT
CA1059 ant116 ant32 ACC ACC
TokatYal ancé str 40.4106 36.7153 CA1062 ant1t7 ant73 ACC ACC ANT
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Table 3.3. (continued.

Turkey

CA1063 ant1:7 rid2-1 ACC ACC RID/ANT
TokatYal ancé str 40.4106 36.7153 CA1064 ant1lt7 ant73 ACC ACC ANT
CA1065 ant1:7 ant7-3 ACC ACC
KO60318 ant116 rid2-1 ACC ACC RID/ANT
Tokat Yusuf ofj| 403421 36.9325 KO60319 ant1:7 ant116 ACC ACC ANT
K060320 ant35 ant7-3 HE858238 ACC
CA792 ant116 ant62 ACC ACC
TrabzonrArsin 40.9515 39.9009 CA793 ant116 ant62 ACC ACC ANT
CA795 ant62 ant62 ACC ACC
CA782 antlt7 ant62 ACC ACC
TrabzonDar é c a 41.0718 39.5113 CA783 ant11t7 ant117 ACC ACC ANT
CA787 antlt7 ant73 ACC ACC
Trabzon Derecik 41.0558 39.3900 RYDCA61256 ant7-3 ant62 ACC ACC ANT
TrabzorS° § ¢t | ¢ 41.0064 | 39.6310 CATS0 antlt7 antrs ACC ACC ANT
CA791 ant1t7 ant112 ACC ACC
OBMBCA46373 cill-4 bed15 HE858225 ACC CIL/BED1
OBMBCA46374 cill-4 cil2-1 HE858225 ACC cIL
Téerkojlu 37.3808 36.8764 OBMBCA46376 cill-4 cil2-1 HE858225 ACC
OBMBCA46377 cill-4 ant35 HE858225 ACC CIL/ANT
OBMBCA46378 cill-4 cill-4 HE858225 | HEB58225 CIL
CA1562 ant72 ant73 ACC ACC
YalovaAl t énova st| 407084 29.4730 Sailoos antz2 antz3 ACC ACC ANT
CA1565 ant91 antz.2 ACC ACC
CA1567 ant72 ant73 ACC ACC
YalovaTak k® pr ¢ 406801 | 29.3907 CAL568 antr2 antzs3 ACC ACC ANT
CA1570 ant73 ant7-3 ACC ACC
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Table 3.3. (continued.

Turkey

YalovaTak k° pr ¢ 40.6801 29.3907 CALS/2 antr3 antt7 ACC ACC ANT
CA1573 ant72 ant73 ACC ACC
ISCA1579 ant35 ant43 HE858238 ACC
ISCA1580 ant35 ant43 HE858238 ACC
ISCA1581 ant101 ant101 ACC ACC
ISCA1582 ant21 ant101 ACC ACC
Yekilova 375348 296473 ISCA1583 ant104 ant104 ACC ACC ANT
ISCA1584 ant44 ant101 ACC ACC
ISCA1585 ant43 antl1t7 ACC ACC
ISCA1587 ant21 ant85 ACC ACC
ISCA1588 ant101 antl01 ACC ACC
ISCA1589 ant43 ant21 ACC ACC
CAl1111 rid2-1 ant32 ACC ACC RID/ANT
YozgatGe di khasan 39.5720 35.1373 Ll antit7 antss ACC HE858238
CA1113 antlt6 antz3 ACC ACC ANT
CAl1114 antlt7 ant116 ACC ACC
CAl1117 rid2-1 ant35 ACC HE858238 RID/ANT
YozgatM¢ kr emi n | g 39.8030 35.2215 ELTo antit7 antit7 ACC ACC ANT
CA1120 rid2-1 antlt7 ACC ACC RID/ANT
CAl121 rid2-1 antlt7 ACC ACC
CA1105 antlt7 antlt7 ACC ACC
YozgatSorgun 39.8042 35.2035 CA1106 ant1t7 ant116 ACC ACC ANT
CA1107 ant1t7 ant116 ACC ACC
CAl1124 antlt7 antlt7 ACC ACC
YozgatYer k°y Del i ¢ 39.6117 34.5031 CA1125 antlt7 antlt7 ACC ACC ANT
CA1126 ant32 ant35 ACC HE858238
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Table 3.3. (continued.

Turkey

YozgatYer k°y Del i ¢ 39.6117 34.5031 CA1127 ant104 ant35 ACC HE858238 ANT
TBCASE0154 cill-4 cil2-2 HE858225 ACC
TBCASEO0155 cill-4 cill-4 HE858225 | HEB858225 CIL
TBCASEO0157 cill-4 cil1-2 HE858225 ACC
TBCASEO0158 cill-5 cill-7 ACC ACC
Yumur t al ek 36.6925 35.6288 TBCASE0160 cil1-4 rid3-8 HE858225 ACC CIL/RID
TBCASEO0161 cill-4 cil1-4 HE858226 | HE858226
TBCASEO0163 cill-4 cil1-8 HE858225 ACC CIL
TBCASE0164 cill-4 cil2-1 HE858225 ACC
TBCASE0165 cill-4 cill-5 HE858225 ACC
CA638 ant1:7 ant35 ACC HE858238
vanEdremit ¢i-{ 383443 | 43.1881 CAB39 antlts | antl8 AcC AcC ANT
CA641 ant35 ant35s HE858238 | HEB58238
CA642 ant118 ant35 ACC HE858238
CA645 ant1:7 ant117 ACC ACC
vanGe v a K 38.3079 43.1232 CAB47 ant118 ant35s ACC HE858238 ANT
CA649 antlt7 antlt4 ACC ACC
CA651 ant118 ant118 ACC ACC
CA652 rid3-8 ant35 ACC HE858238 RID/ANT
VanMur adi ye Bendi| 389366 43.6611 6t rid3-8 rid3-8 ACC ACC RID
CA654 rid3-8 ant3s ACC HE858238 RID/ANT
CA656 ant119 ant35 ACC HE858238 ANT
CA1732 ant101 ant104 ACC ACC
Uk aGediz river 38.7878 29.2243 Glied ant43 antit7 ACC ACC ANT
CA1734 ant1:7 ant101 ACC ACC
CA1735 ant1:7 ant117 ACC ACC
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Table 3.3. (continued.

U Kk aGediz river 38.7878 29.2243 CA1736 ant117 ant101 ACC ACC ANT
CAl742 antl-4 ant32 ACC ACC
CA1743 ant73 ant101 ACC ACC
Uka3 ] en |ake| 387207 29.5563 CAL744 antlt/ | antl04 ACC ACC ANT
CA1745 ant32 antlt7 ACC ACC
CA1746 ant%3 antlt7 ACC ACC
CAL1747 antlt7 antl01 ACC ACC
CA1737 ant1G4 ant104 ACC ACC
Ukaiarako- | ak 386542 | 29,3336 CALTS8 antit7 | antlol ACC ACC ANT
CA1740 antlt7 antlG1 ACC ACC
CAl1741 antl01 antlG1 ACC ACC
Turkey Zonguldak 214971 31.7268 FGCA67251 ant32 ant32 ACC ACC ANT
FGCA67252 antl21 rid1-7 ACC ACC RID/ANT
CA1013 ant117 antl01 ACC ACC
ZonguldakA |l apl é 41.1515 31.3521 CA1014 ant1t7 ant%3 ACC ACC ANT
CA1016 ant116 ant116 ACC ACC
CA1003 ant1t7 ant116 ACC ACC
ZonguldakKilimli 41.4005 31.6837 CA1004 antz3 antz2 ACC ACC ANT
CA1006 ant7-3 ant7-3 ACC ACC
CA996 ant116 ant7-3 ACC ACC ANT
CA997 ant1t7 ant121 ACC ACC
Zonguldakk i r i nk°y 41.5065 31.9726 CA998 antz3 rid1-7 ACC ACC RID/ANT
CA1000 ant116 ant121 ACC ACC ANT
CA1001 ant113 ant116 ACC ACC
Ukraine CrimeaTheodosia town 45.0458 35.3716 2:E ant62 ant62 ACC ACC ANT
42-2 ant6l rid2-5 ACC ACC RID/ANT
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Table 3.3. (continued.

Ukraine

42-3 ant7-3 rid2-5 ACC ACC
42-4 ant62 ant61l ACC ACC ANT
CrimeaTheodosia town 45.0458 35.3716 42-5 ant62 anté1 ACC ACC
42-7 anté1 anté1l ACC ACC
42-8 ant61 rid2-5 ACC ACC RID/ANT
Kharkiv-Chepel 49.2666 36.9166 57-1 antg82 rid1-5 ACC ACC RID/ANT
4401 rid1-5 rid1-5 ACC ACC RID
44-02 ant82 rid1-5 ACC ACC
443 antz-3 rid2-5 ACC ACC RID/ANT
44-8 ant73 rid1-5 ACC ACC
Kharkiv-Gaidary village 49.6205 36.3286 449 antz3 ant%3 ACC ACC ANT
44-10 ant%3 rid1-5 ACC ACC
4412 antg2 rid1-5 ACC ACC RID/ANT
44-13 ant%3 rid1-5 ACC ACC
44-25 ant73 antz3 ACC ACC ANT
46-01 ant7-3 ant7-3 ACC ACC
46-2 ant7-3 ant7-3 ACC ACC ANT
Kharkiv-Krasnokutsk 50.0527 35.1494 o=, antz1 ant71 ACC ACC
46-6 ant117 ant7-3 ACC ACC
467 rid2-5 antz3 ACC ACC RID/ANT
468 ant73 ant7-3 ACC ACC ANT
54-1 ant7-3 rid1-5 ACC ACC RID/ANT
Kharkiv-Kolomak 49.8166 35.2833 54-2 antg8?2 ant8?2 ACC ACC ANT
54-3 ant7-3 ant7-3 ACC ACC
Kharkiv-Liptsi village 502201 | 36.3955 4501 antz3 antz3 ACC ACC ANT
4502 ant82 rid1-5 ACC ACC RID/ANT
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Table 3.3. (continued.

453 ant82 rid1-5 ACC ACC RID/ANT
457 antz3 antz3 ACC ACC ANT
Ukraine Kharkiv-Liptsi village 50.2291 36.3955 o antz3 r?dl—5 ACC ACC
459 ant82 rid1-5 ACC ACC RID/ANT
4512 ant82 rid1-5 ACC ACC
4514 ant82 rid1-5 ACC ACC
Andijan-near Khanabad village 40.7999 72.9666 4-01 sp nov3 sp nov3 ACC ACC SP NOV
Karakalpakistasrakhtakupyr town 43.0333 60.25 14-12 ter-4 ter-4 ACC ACC TER
Uzbekistan Kashkadaryanear Dehkanabad village| 38.3300 66.5000 10-10 ter-1 ter-1 ACC ACC TER
Samarkand 39.6833 67.0666 7-8 Sp nov2 Sp nov2 ACC ACC SP NOV
7-12 ter-2 ter-2 ACC ACC TER
TashkeniNovyi Chinaz village 40.9166 68.7166 6-29 sp nov4 sp nov4 ACC ACC SP NOV
QOutgroups
Greece Demati/Crete 35.0333 25.2833 Hotz19856/ZMB56960 cre2 cre3 FN432374 FN432375
Skinias/Crete 35.0632 25.3083 Hotz19852/ZMB56959 crel crel FN432376 FN432376 CRE
Greece Igoumenitsa 39.5000 20.2666 Hotz19421 epel epel FN432369 FN432369 EPE
Lechena/Peloponnese 37.9174 21.2667 Hotz19552 epe2 epe2 FN432370 FN432370
Italy Metaponto 40.3737 16.8028 No.6311 berl berl FN432381 FN432381 BER
Tarsia 39.6166 16.2666 Hotz19586 ber2 ber2 FN432382 FN432382
Italy Carbonare 45.9333 11.2166 - les1 les1 FN432384 FN432384
Germany Berlin-Stechiin 3466 les1 les1 FN432384 | FN432384 LES
3467 les1 les1 FN432384 FN432384
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Table 3.3. (continued.

16863 shqgl shgl ACC ACC
Montenegro Lake Skutari 42.2410 19.1061 16861 shg2 shg2 ACC ACC SHQ
16914 shgl shgl ACC ACC
France Ligagnaeu 43.5333 4.7500 Lib11 perl perl FN432377 FN432377 PER
) Abadla 31.0197 -2.7360 Hotz16704 sahl sahl FN432380 FN432380
Algeria SAR
El Golea 30.5732 2.8920 Hotz16737 sah?2 sah2 FN432379 FN432379
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Table 3.4. Calculation of genetic distance among mitohdaddsubgroups, main haplogrous)d outgroup specierithmetic means and standart deviations
of TamuraNei distances (Tamura and Nei, 1993) within (blue) and between (black) main haplogroups-8y/l@Gthroups (gray coloured) and subgroups of
MHG6 and MHG2, estimated with a gammatdimited shaped parameter (G = 0.325) aag heterogeneity among groups in the program MEGA 5
(Tamura et al., 2011). Subgroups of MHG6 and MHG2 did not compare with each other because only the amount of genetidthiistattd€s was tried to

estimde.
MHG6a | MHG6b | MHG6c | MHG6d | MHG2a | MHG2b
0.008
MHG6a N 0. 0(
0.025 0.003
MHG6b Ro.od RoO.ofd
0.019 0.017 0.007
MHG6c Ro.od Ro.od RO.od
0.024 0.023 0.017 0.006
MHG6d Ro.od Ro.od Ro.od RO.OC(
0.009
MHG2a ; ; - ; 500
0.022 0.008
MHG2b - - - - Ro.o0d RoO.oq
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Table 3.4 (continued).

0.008
1. MHG1 o2,
0.079 | 0.014
2. MHG2 Ro. o Ro. o
0.099 | 0093 | 0.005
3. MHG3 Ro. o No. o RO. 0
0.085 | 0080 | 0081 | 0.003
4. MHG4 Ro. o Ro. o Ro. o Ro. o
0092 | 0088 | 0087 | 0.04L | 0.007
5 MHGS Ro. o Ro. o No.o| No. o Ro. o
5. MHGS 0080 | 0079 | 0076 | 0,046 | 0046 | 0014
: Ro. o Ko. o No. ol Ro. o Ko. o No. o0
- MHGT 0094 | 0086 | 0086 | 0054 | 0053 | 0032 | 0.009
: Ro. o No. o No. ol Ro. o Ko. o No.o|l Ro. o
6 MHGE 0102 | 0095 | 0096 | 0063 | 0057 | 0052 | 0.058 | 0001
: Ro. o Ro. o No. ol Ro. o No. o No. ol Ro. o No. o
0. Poretenis 0183 | 0159 | 0178 | 0167 | 0179 | 0176 | 0181 | 0197
P Ro. o NO.o No.ol Ro.o| Ro.o No. ol Ro.o| Ro. o
- 0253 | 0269 | 0279 | 0294 | 0259 | 0260 | 0284 | 0267 | 0315
HOL GRS Ro. o No.o Ro.o Ro.o| Ro.o| Ro. o Ro. ol Ro. o o o
0.283 0.269 0.255 0.265 0.227 0.255 0.274 0.264 0.321 0.343
1, [Rllz=2 e Ro.o Ro.o Ro.o Ro.o| No.o| Ro. o Ro. o Ko. ol Ro. ol R0 . o
12 P berceri 0302 | 0279 | 0253 | 0257 | 0236 | 0244 | 0257 | 0245 | 0330 | 0349 | 0050
- P-berg Ro. o No. o No. ol Ro.o| Ro. o No. ol Ro.o| No. ol No. of No. o RO 0
T 0300 | 0267 | 0288 | 0286 | 0262 | 0278 | 0292 | 0273 | 0313 | 0336 | 0120 | 0.109
Ro. o Ro. o No. ol Ro.o| Ro. o No. o Ro.o| Ro. ol No. ol No. o Ro. ol RNo. o
14. P.perezi 0.367 0.333 0.357 0.349 0.348 0.354 0.370 0.357 0.398 0.453 0.397 0.387 0.374
-Pp Ro. o Ro. o No. ol Ro.of No. o No. ol Ro.o| Ko.o| fo. ol Ko.o No.o Ro.ol Ko.o
15 Psaharious 0457 | 0406 | 0475 | 0435 | 0402 | 0433 | 0439 | 0424 | 0449 | 0457 | 0462 | 0440 | 0447 | 0342
P Ro. o No. o No. ol Ro. o Ro. o No. ol Ro.o| Ko.o| Ro. ol KNo.o No.o Ro.ol Ko.o Ro. o
16.P.nigromaculatus 0.520 0.490 0.526 0.501 0.516 0.506 0.510 0.530 0.523 0.593 0.525 0.513 0.490 0.436 0.463
NO. O NO. O NO.O NO.O NO.O NO.O NO.O NO.O No.o No.of No.o No.o| No.o No.o No.oO
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Table 3.5. Calculation of genetic distancenang nucleasubgroupsmainallele groups and outgroup speci@sithmetic means and standart deviations of the
Tamura3-parameter (T92) model (Tamura, 1992) within (blue) and between (black) main allele groups (Anatolia, Asia and RidiBletiiggae 2,
P.cypriensisputgroups (gray coloured) and subgroups oftalia MAG and allele groups of Asia and Ridibundus MAGs estimated with a gamma distributed
shaped parameter (G = 0.622) in the program MEQA pramura et al., 2011).

ANATOLIA MAG ASIA MAG
MAGa MAGb MAGc MAGd MAGe CIL1 CIL3 TER SP NOV BED1
0.003 0.002
MAGa NO. 0( ClL1 NO. 0(
0.013 0.003 0.004 0.001
MAGb NOo.0(Q NO. O0C( CIL3 NO.0(q NO. 0(
0.013 0.006 0.005 0.005 0.001
MAGc No.0(q NO. 0C( TER No.0(q No.o0od NO. 0(
0.014 0.007 0.005 0.004 0.010 0.007 0.011 0.001
MAGd No.0q No.o0odq NO.0( NO.OC SP NOV No.0(q No.odq NO.0(Q NO.OC(
0.018 0.010 0.009 0.010 0.003 0.007 0.005 0.008 0.011 0.003
MAGe No.0oq No.o0q No.0q NO.0(Qq NO.OC BED1 NO.0(Q¢ No.odq NO.0(q NoOo.0d NO.0(

RIDIBUNDUS MAG

RID1 RID2 RID3 KUR
0.004
RID1 NO. 0(
0.006 0.002
RID2 NO.0(q NO. O0C(
0.010 0.005 0.001
RID3 NOo.0(Cq NO.0d RNO. O0C
0.013 0.009 0.011 0.002
KUR No.0oq No.0d NoOo.od RNO.0¢
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Table 3.5 (continued).

1 2 3 4 5 6 7 8 9 10 11 12
0.010
1. Anatolia MAG NO. O
0.040 | 0.006
2. Asia MAG NO. O] NO. O
0039 | 0013 | 0.007
3. Ridibundus MAG NO. O] NO. O] NO. O

0.050 0.043 0.046 0.001
4. Levant MAG (bed2) NO. O] NO. O] NO. O] NO. O

0039 | 0034 | 0038 | 0041 | 0.002

5. Cyprus MAG NO. O] NO. O] NO. O] NO. Of NO.O
0.035 0.033 0.036 0.035 0.021
6. P.cretensis NO. Ol NO. Of NO. O] NO. Of NO. O
0.025 0.025 0.025 0.042 0.041 0.037
7. P.epeiroticus NO. O NO. O] NO. Of NO. O] NO. O] NO. O
0.038 0.025 0.033 0.029 0.031 0.030 0.029
8. P.lessonae NO. Of NO. O] NO. O] NO. O] NO. O] NO. O] NOo.O
0.041 0.028 0.036 0.032 0.034 0.033 0.032 0.006
9. P.bergeri NO. Of NO. O] NO. O] NO. O] NO. O] NO. O] NO.O|] NO.O
9.054 ~0.044 ~0.042 9.041 9.054 9.045 9.044 9.044 9.050
10. P.shgipericus NO. Ol NO. O] NO. Of NO. Of NO. O NO.Of NO. Ol NO. O] NO.O
0.070 0.056 0.058 0.070 0.064 0.062 0.061 0.042 0.045 0.077
11. P.perezi NO. Of NO. O] NO. O] NO. O] NO. O] NO.Of NO. O] NO. O] NO. O] NO.O
0.072 0.061 0.063 0.076 0.067 0.068 0.064 0.053 0.056 0.080 0.031
12. P.saharicus NO. Of NO. O] NO. O] NO. O] NO. O] NO. O] NO. O] NO. O] NO. O] NO. O] NO.O
0.130 0.113 0.120 0.113 0.116 0.111 0.125 0.127 0.126 0.146 0.108 0.125
13. P.nigromaculatus No.o|l No.o| No.o| No.o| No.o| No.o| No.o| No.o| No.o| No.o| No.o| No.oO




Table 3.6. Group specific unique molecular variations for nuclear-$ARanaCR1 gene.

ANATOLIA MAG

Groups

MAGb

MAGd

Unigue molecular
variations

C:122

AorC: 434

Allele Groups

A: 434

G: 137

T:524

C:524

C: 155

A: 1053

C: 1053

A: 1053

C:162

T:1069

C:1069

T:1069

C:184

G: 450

T:732

4G: 514517

5CA: 738747

6T:11351140

ANT4

ANT5

G:541

T: 1057

C:621

G: 641

5G: 514518

5CA: 738747

6T:11351140

C: 605

A: 641

4G: 514517

5CA: 738747

6T:11351140

A:9 T:780
T:23 A: 851
C: 68 C: 905
A: 300 C: 255 8 bp deletion:
5CA: 738747 C:410 938947
A: 514 A: 970
A: 580
4G: 514517 4G: 514517 3-4G: 514517
6T:11351140 5T:11351139 | 5-6T: 11351140
G: 319 A: 471 C: 384 T: 759
T: 527
C: 532
A: 533
C: 584
3G : 514516
5CA : 738747

6T: 11351140
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Table 3.6 (continued).

Groups Uni?/:«:_\i;;glrtlescular Allele Groups
- ClL1 CIL3 TER SP NOV BED1
AorG: 762 CorT: 697 A: 469 C:174 AorC: 384
) A: 483 C: 379 TorC: 411
< 3G: 514516 C: 390 A 413
= 5T: 11351139 G: 438 G: 419
< T: 478
T: 506
6CA: 738749 | 6CA: 738749 6CA: 738749 | 6CA: 738749 | 4-6CA: 738749
GorT:316 Gor A:538 G: 63 T:186
A: 413 Aor G: 569 T or C: 446 A: 202
3G: 514516 G: 419 AorG: 733 Aor G: 489 A: 415
Aor C: 899 TorC: 740 T: 759 124 bp deletion
A: 1014 1 758- 890
C: 1057
5-6CA: 738749 | 6-7CA: 738751 | 8-10CA: 738757 | 6CA: 738749

5T: 11351139

5-6T: 11351140

6T:11351140

6T:11351140
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CHAPTER 4

CONCLUSIONS

In thefirst manuscript;

Vv In the 5' region ofthe water frog serum albumin gene, several potential
regulatory elements were identified. These were TATA box, hepatspgisfic
promoter element, CAT boxamphibian downstream elemeADEI and ADHI,

which could be involved itissue specific expression.

V In the 3' region of the water frog serum albumin gene, several conserved
cisrequlatory elements were foungboly(A)-limiting elements a and b (PLEa,
PLEDb), Urich upstream element 1 (USE1), poly(A) signal (PAS)ridh
upstream element 2 (USE2), polyadetipn site (PAS), and Gldch
downstream element (Gtich DSE)

Vv In contrast to strong length conservation in protein coding exons among
distinct vertebrate species, intron lenghtsthie albumin gene oP. lessonae
showed a considerable variatjoand were quite longer than those in other

vertebrate species especially 3,4, 5, 8, 10, 11 and 13.

Vv Retroelementgbelonging distinct classes of LTR, ntiR elements,
DNA transposons, and simple repedtea)ndupstrean of the 5' UTRdownstream
of the 3' UTR andwithin individual albumin intronscould be one otheimportant

drivers of the albumin gene evolution.
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Vv Particularly Tcl like elements (TLE) has 11 truncated copies in the serum
albumin gene representing seven distinct intact s[L&hich could have an

important impact on not only serum albumin gene but also genome evolution.

Vv Derived consensus elements of thesgen TLE obtained from several
truncated copies in the. lessonagenome indicated that some of them could be
recently transferred horizontally to the lessonaggenome since some of them
had several long copies and a few active copies in the genome such as-PL Tcl
10ry and PL TciDR1 elements.

V In contrast, others ctdibe potentially very old elemensince they have
several short truncated copies, very long insertion and deletions in both left and
right ITRs or the transcriptional regulatory region, and none of copies has an
intact ORF such as PL TellOXt, PL TctRT, PL Tc1-PP and PL T¢EFRS3.

V All these had ITRs varying in size from 29 bp to 221 bp which contained
DRs in their extremitiesThe size of the transcriptionedgulatory region changed
from 72 bp (PL TciFR3) to 187 bp (PL TeRT). Except PL TcIDR1 and PL
Tcl1-FR3, they all contained a TA duplication at the end of ITRs.

V In addition to TLEs, six truncated hAike elements (HLE), representing
three distinct HLE were identified in the serum albumin gene. These were named
as PL hAT2-TS, hAT-2-ET, hAT-2-OG elenents that all could be ancient
elements because they had indels in both |[TRe transcriptional regulatory

region or ORF.
\% Phylogenetic analysis of nucleotide and aa sequences of albumin gene
exons gave similar topological results except the positid?. @peiroticusvhich

formeda sister group t®. ridibundus

In the manuscript 2,
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Vv mtDNA and nuDNA markers revealed discordas in the tree topology,
the level of genetic differentiation, the number of genetic stocks, the times of

divergence and the patterns of geographic distribution.

Vv MtDNA tree represented several well diverged monophyletic groups while
NuDNA tree containetoth weakly supported and some well supported groups.

\% In the mtDNA treeP. bedriagag(MHG2) indicatedan ingroup species,
clustering withP. ridibundus(MHG1) as a sister groupyhereasn the nuUDNA
tree it (Levant MAG) formed a clade within the outgroyp speciesP.

shqipericus/P. lessonae/ P. bergeri

Vv P. cretensishowed a divergencearlier thanP. cypriensian the mtDNA

tree, butthese two formed sister speciaghe nuDNA treeThe estimated time of
divergence for mtDNA indicated divergence of Retensis before 9 Ma while the
estimated time of divergence for nuDNA indicated the same divergence time both

for P. cypriensis and P. cretensis abobtMa.

Vv P. epeiroticusplit off beforeP. cretensis/P. cypriensis the mtDNA tree,
but in the nuDNA itee wasmore closely related with th&natolia and Asia/Rid
MAGs.

Vv P. ridibundusin the mtDNA tree formea sister groupvith P. bedriagae
from the Levant wheges in the nuDNA tree it clusteregdith the Asia MAR,
including groups from Central Asia, certsouthern Turkey and the Levant

(BED1) which indicated very recent divergence {2.0 Ma).

\% In contrast to the well diverged Cilician (MHG4 and 5) and Central Asia
(MHG7 and 8) monophyletic groups in the mtDNA tiegsout 3.54.5 Ma their
relationships withinthe Asian MAG2 were not fullyesolved nuDNA findings
indicated a very shallow divergence among these groups abeibIMA.
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