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Ilonumanne reHeTHYECKOH M3MEHUHBOCTH HOHyJISIIII/Iﬁ SAB-
JIIE€TCA OCHOBOIIOJIAralolmuM JJIs1 YIIpaBJICHUSA IMOMYJIALINA-
SAMU U TUTAHUPOBAHUA MEP IO OXpaHC MHOIMX BHUJO0B, Ha-
XOOAIIUXCA 104 prOSOﬁ HCYC3HOBCHUS, B TO BpPEMs KakK
HeMOI‘paq)I/ILIGCKaH HUCTOpUS MPEAOCTABIACT AaHHBIC O TOM,
KaK BUABI pe€arupoBajid Ha U3MCHCHUSA Opr)KaIOHICﬁ Cpeanl
M 5KOJIOTMH B LICJIOM.

Bunel, pazMHOXKarOmUECS B YCIOBUAX HOJSPHBIX JIBAOB,
O0OBIYHO XapaKTEPU3YIOTCS BHICOKMM YPOBHEM TI'€HETHYe-
CKOM M3MEHYMBOCTU U IIPOCTOM CTPYKTYPOH IOIYJISALUH.
B gacTHOCTH, A7 HUX XapaKTEePHBI MOMYJISAIIH C BRICOKOH
3¢ (GEKTUBHON YHCIIEHHOCTHIO HA MPOTSHKCHUH JTHUTEIBHO-
IO BpEMEHH IIPHU HE3HAYUTEIBFHON Cerperaiy pa3sMHOXKaI0-
LTUXCSI TPYII )KUBOTHBIX B IPEUMYIIIECTBEHHO OTHOPOIHBIX
MECTOOOMTaHHUAX M HEOOJBIIOM KOJWYECTBE MPENITCTBHIA
s pactipoctpanenus: (Martinez-Bakker et al. 2013). ITo
HaIIUM COOOpaXeHUSIM, KaCITUIICKUIl TIoJIeHb 00IafaeT Ta-
KHMH K€ XapaKTepPUCTUKAaMH — y HEr0 HCTOPUYECKH KPYII-
HBIE 10 pa3Mepy MOMYJSAILUH IIPH OTCYTCTBHH MPENATCTBUI
uia nepemenieHus o Kacnuiickomy MoOpro, KOTOPOE SIBIISI-
€TCs BHYTPUMATEPUKOBBIM U HEOOJIBILIUM, €CIIH IPUHSTH BO
BHHMAaHHE BO3MOXXHOCTH TepeMeIeHus TiojaeHen. Crenyer
TaKKe Y4eCTh, UTO BCS MOIMYJISINS TIOJIEHEH pa3MHOXKaeTcs
B OTPAaHUYCHHOM PalOHE 3UMHUX JISISHBIX MOJEH, UTOo Ipe-
MATCTBYET M3OJSALUHN PA3INYHBIX PEHpPOXYyKTHBHBIX TPYII
(Dmitrieva et al. 2016).

Understanding patterns of population genetic
variation is fundamental for management of stocks
and conservation planning for many threatened
species, while past demographic history can inform
how species responded to past environmental and
ecological changes.

Polar ice-breeding seal species typically have
high levels of genetic variation and low levels of
population structure, reflecting large long term
effective population sizes, few barriers to dispersal
and little segregation of breeding aggregations in a
largely homogeneous habitat (Martinez-Bakker et
al. 2013). We would predict Caspian seals to follow
a similar pattern due to large historical population
sizes; no barriers to movement within the Caspian
Sea, which is landlocked and small compared to
the dispersal capacity of seals; and because almost
the entire population breeds within a small area
of the winter ice field in the Northern Caspian,
giving limited potential for isolation of different
reproductive groups (Dmitrieva et al. 2016).

Here we present an assessment of genetic population
structure, levels of genetic variation, and inferences
on past demographic history of Caspian seals
using 7 microsatellites (40 individuals), a total
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Huke MBI npencraBieM OLICHKY T€HETHUECKON CTPYKTYpBI
MONYJALUN, YPOBHSA T€HETUYECKOM M3MEHUYMBOCTH U BBI-
BOJIBI O JieMorpaduyeckoil HCTOPUH KACITUIICKOTO THOJICHS
Ha OCHOBAaHHW aHalM3a CEMU MHUKPOCATEIUIUTHBIX JIOKYCOB
(40 oco0eif), mocnenoBaTeNbHOCTEH MEPBOH CyObEIMHUIIBI
reHa nutoxpom oxcuzaassl (CO1 - 511 1m.0.) 1 KOHTPOIBHOTO
peruona (KP, 496 n.o. mtIHK ot 66 ocobeii mitoc noiHele
MTOCJIEZI0BATEIFHOCTH MUTOXOHPHUAIBHOTO TeHoMa oT 20
ocobeit). Bribopka npezcrasisiia co6oit Habop npob KpoBH
WJIW TKaHU, B3ATHIX Yy )KUBOTHBIX Ha AHHICpOHCKOM mojyo-
ctpoBe (Azepbaiimkan), I'yitnanckoit nposunnuu (Mpan),
a Taioke u3 Kenanpiu, 6yxtel Komcomorer u noyoctposa
Masnrucray (Kazaxcran), mpu 3ToM BBIOOpKa cocTaBisuia 6
o 36 ocobeli B KaXKJIOM UCCIIETyEMOM MECTE B 3aBUCHMO-
CTH OT MapKepa.

MUKpOCaTeIUINTHBIE JIOKYChl OOHAPY)KWJIN BBICOKHH YpO-
BEHb M3MEHUYMBOCTH CO CPEAHUM IIOKa3aTelieM TI'eTepO3H-
TOTHOCTH, paBHbIM 0,8 B cpeiHEM 110 BceM JioKycaMm. B paii-
OHaXx, T/Ie Opaiuch MpoOkl, He OBUIO BHIABICHO KaKOH-THOO
JIOCTOBEPHOM CTPYKTYyphl HU C HCIIOJIb30BAaHHEM KpHTeE-
pus Fst (Fst =0,03, P>0,05), am meromom bBaitecoBcko-
ro KJIACTEPHOTO aHalW3a C HCIOJIb30BAHUEM IPOTPAMMBI
Structure (Pritchard et al. 2000), mpogeMoHCTpHpPOBaBIIEM
HaWIydIIee COOTBETCTBUE IOMYUYCHHBIX JAHHBIX €AHHOMY
reHooHIy i Beelt BeiOopku (K=1).

[pu u3yyeHHMH MHOXOHIPUATBHON H3MEHYMUBOCTH OBLIO
otMmeueHo 63 ramoruna KP npu 3HaueHun nHaekca ramio-
TUIUYECcKoro paznoodpasus 0,999 (+ 0,003) u uaaeKCca HY-

KJICOTUAHOTO pasHoobpazus 0,02397+ (0,00139). Ina CO1
OBUTO OOHAPY)KEHO 25 TalIOTUIIOB MPU 3HAYCHUU HHJICKCA
rarioTUIryYecKoro paznoodpasus 0,924 (+ 0,015) u unaex-
ca HykJIeoTHaHOro pasHoobpazus  0,00524 (£ 0,00041).
CXO/HBIC TIOKa3aTeNId M3MEHYMBOCTH OBLIM OOHAPYKCHBI
JUTSL KOAUPYIOLIUX M HEKOTUPYIOIIUX YIACTKOB ITPH aHAITN3E
20 MOJHBIX MUTOXOH/PUATBHBIX TCHOMOB, IOCJIEIOBATEIIb-
HOCTh KaXXJIOTO U3 KOTOPBIX OblIa YHUKaIbHA. B 11emom or-
MCUYCHHBIA YPOBEHb ICHETHYCCKONH M3MEHUYMBOCTH CXOJCH
C TaKOBBIM y apKTUYCCKON KoipuaTod Hepmbl (Martinez-
Bakker et al. 2013).

Anamms monekymnsgpHor nucnepcuu (AMOWA) He BBISBHI
KaKyl0-JTH00 JOCTOBEPHYIO IOMYJSIUHHYIO CTPYKTYpPY UL
COlI (Fst=-0,00275, P=0,424), pu 3tom miist KP 6p11a 00-
HapykeHa BecbMa ciadasi, Ho JoctoBepHas cTpykrypa (Fst
=0,00384, P=0,002). OgHako K MOIy4YECHHOMY pe3yIbTaTy
CJIeILyeT OTHOCHTBCS C OOJIBIION OCTOPOXKHOCTEIO — OH, BH-
IIIMO, SIBJISIETCSI PE3YJIBTaTOM BBICOKOTO COIEPIKaHUs yHU-
KaJIBHBIX rarmioTurnoB. O0 OTCYTCTBHUHM CTPYKTYpBI Takke
CBHIETENILCTBYET XapakTep MEIUaHHOH CETH TaIUIOTHIIOB,
moCcTpoeHHoH MetogoM median joining u ¢uIoreHeTHIe-

of 511 and 496 bp of sequence respectively from
mitochondrial Cytochrome Oxidase I (COI) and
the Control Region (CR) from 66 individuals, plus
complete mitochondrial genome sequences for 20
individuals. The sample set consisted of blood or
tissue samples collected from Apsheron peninsula,
Azerbaijan, Guilan province Iran, plus the Kendirli,
Komsomolets Bay, and Mangistau peninsula areas
of Kazakhstan, with sample sizes ranging from 6 to
36 individuals per location for different markers.

For the microsatellites, high levels of variation were
found with a mean heterozygosity of 0.8 across
all loci. No significant population structure was
detected among sampling locations using either Fst
(Fst=0.03, P>0.05) or Bayesian clustering analysis
using Structure (Pritchard et al. 2000), with a single
genetic pool (K=1) having the best fit to the data.

For mitochondrial wvariation, 63 unique CR
haplotypes were obtained, with a haplotype diversity
of 0.999 (£ 0.003) and nucleotide diversity of
0.02397+ (0.00139). For COI, 25 unique haplotypes
were found yielding a haplotype diversity of 0.924
(£ 0.015) and nucleotide diversity of 0.00524 (+
0.00041). Similar patterns of diversity were found
for non-coding and coding regions in the 20 complete
mitochondrial genomes, which were all unique
haplotypes. Overall the level of genetic variation is
comparable to Arctic ringed seals (Martinez-Bakker
et al. 2013).

An AMOVA analysis found no significant population
structure for COI (Fst= -0.00275, P= 0.424), but
for the CR very weak but significant structure was
detected (Fst= 0.00384, P= 0.002). However, the
latter result should be treated very cautiously and is
likely to arise due to the high proportion of unique
haplotypes. The absence of structure is further
supported by median joining haplotype networks
and Bayesian phylogenetic tree reconstruction which
revealed no geographic clustering of haplotypes,
and low support for internal nodes within Caspian
seal population trees, for all sequence regions and
the complete genomes.

Mismatch distribution and Bayesian Skyline analysis
of mitochondrial sequences indicated a significant
signal for a population expansion, and further
analysis is underway to evaluate the timing of this
event. Potentially this demographic change may be
related to past episodes of climate or environmental
variation in the Caspian Sea region. Further analysis
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CKOTO JIpeBa, NOCTpoeHHOro bailecoBbIM anropuTMomM, Bblsi-
BHUBIIAsl OTCYTCTBUE Teorpa)uuecKkux KIacTepoB TaIioTH-
OB, Hapsly C HU3KOM MOJAEPIKKOM BHYTPEHHHUX y3/I0B B
MOMYJSALUOHHBIX JEePeBbAX KACIHHMCKOIo TIOJIECHS, PEKOH-
CTPYUPOBAHHBIX ISl OCIEN0BaTEIbHOCTE BCeX MpoaHa-
JIU3UPOBAHHBIX YUYACTKOB U JUISI TOJIHBIX T€HOMOB.

PaccornacoBanHoe pacnpenenenue u baiiecoBckuil KOHTYp-
HBII aHaJIW3 MUTOXOHJAPHAJIBHBIX IOCIIENA0BATEILHOCTEN B
3HAUUTEIBHOW MEpe CBHICTEIBbCTBYIOT O MOMYJSIIMOHHON
9KCTIAaHCHH, U B HACTOSIIE BPeMsI MOBOAUTCS JaJbHEHIIEe
UCCIIEIOBAaHUE C TEM, YTOOBI BBIIBUTH BPEMEHHBIE PAMKHU
Ha3BaHHOTO coObITHs. [loTeHIIMAaNBHO yKa3aHHBIE IeMOTpa-
(uueckue U3MEHEHUSI MOTYT OBITh CBSI3aHBI C MPOIUIBIMU
3MM30/laMH U3MEHUMBOCH OKpPY’KaloIlell cpeasl B PErHOHE
Kacmuiickoro mops. TpeOyroTcss nambHeHIIMe HCCIeno-
BaHMA JUI1 OOOCHOBAHMS 3TOTO BHIBOJA, HO MMEIOIIMECS
JIaHHBIE CBH/ICTEIBCTBYIOT O TOM, YTO HOMYJISIHS 00JIaaeT
YCTOMUYMBOCTBIO K U3MEHEHUSAM OKPYKAIOLIEH Cpeabl.

is required refine this, but it suggests the population
may have some resilience to environmental change.
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