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TEHETUYECKAS U3SMEHUYUBOCTDb U JUPPEPEHITUAIIMSA
JJIMHHOXBOCTOI'O CYCJIUKA (Spermophilus undulatus)
IO JAHHBIM RAPD-PCR-AHAJIU3A

Pabora BbInonHeHa pu yacTU4HO# GrHaHcoBoi moaaepxke IBO PAH (rpaut Ne 12-1-116-02).

Memooom RAPD-PCR-ananuza cymmapnou knemounou JHK ¢ ucnonvzosanuem
odecamu NPOU3BOIbHBIX ONUSOHYKICOMUOHBIX NPAUMEPOE 6nepable NPOGedeto cpasHe-
HUe 2eHemuyecKol USMEHYUB0CMU U BbIACHEH YPOBEHb 2eHemuueckoll ougdepenyu-
ayuu yemvipex noosuoos OnuHHoxeocmozo cycauka Spermophilus undulatus (Pallas
1773), komopbie no anno3umMublmM OAHHBIM OMHOCAMCA K O8YM PA300UeHHbIM 2e02pa-
Guueckum popmam — 3anaonoil (S. u. eversmanni) u eocmounoul (S. u. intercedens,
S. u. menzbieri, S. u. jacutensis). Hoenmuguyuposanvl 288 npusnaxos, exiouas max-
COH-Cneyuguunble MapkepHbie (pazmenmsl 05 OMOEIbHbIX NO0BUO08, A MaKHce Oisl
08yx eeocpaguueckux gopm. Paccuumanvl 3HAUeHUs NAPAMEMPOSE 2EHEMUUECKO20
pasnoobpasua u nocmpoenvl NJ-¢punocenemuueckan pexoncmpykyus u UPGMA-
OeHopozpamma eeHemudeckoeo cxoocmea nonyaayuil. Tlokazamvl 6vbICOKUll yposeHs
eeHemuyeckoll ouggepenyuayuu 3anaoHoOU U B0CMOUHOU (HOpM ONUHHOXB0CO2O
cycauxa (D = 0,24-0,27; p = 0,00) u 6ausocmv 80CmounbIX NOOBUO0E MeHCOY COOO0IL
(D = 0,005-0,008; p = 1,00). [Ipoéedena maxcoHomuueckas OYeHKa ux MoJeKyIAPHbIX
pazauyulL.

KuroueBble cioBa: Spermophilus undulatus;, RAPD-PCR-anaauz; RAPD-
Mapxrepul;, 2eHemMuyecKas UsMeHyuUsoCmy, 6Hympusuoosas ouggepenyuayus, guio-
2enus.

BBenenue

JLmHHOXBOCTRIN cyciuk Spermophilus undulatus (Pallas 1778) — momaurmm-
YeCcKui BUJ ToflapKTudeckoro pona Spermophilus (F. Cuvier 1825), nacenstouuii
TOpHBIE W TIpearopusie paiionsl CeBepo-BocTouHOM A3um (0T Jl>KyHTapckoro
Anaray no [Ipuamypsst u SAxytun). lllupokoe reorpaduueckoe pacnpocTpaHeHe
00yCIIOBMIIO 3HAYUTENHHYI0 W3MCHUMBOCTh (PCHOTHUIHMYCCKUX XapaKTEPHCTUK
BXOJSIIIUX B ero cocraB (opm. Ha ocHOBaHUEM MOP(OIOTHYSCKUX U OUOIKOIO-
THYECKIX 0COOEHHOCTEH OBUIH BBIICICHBI M OIIICAHBI 6 COBPEMEHHBIX MTOABHIOB
JUIMHHOXBOCTOTO cycnuka: S. undulatus undulatus (Pallas 1778), S. u. stramin-
eus (Obolensky 1927), S. u. eversmanni (Brandt 1841), S. u. intercedens (Ognev
1937), S. u. jacutensis (Brandt 1843) u S. u. menzbieri (Ognev 1937) [1-3]. Ilony-
YCHBI OOIIUPHBIC JAaHHBIC 110 TeorpaduIeckoil H3MEHIUBOCTH JITHHHOXBOCTOTO
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CYCJIMKA TI0 Pa3HBIM CUCTEMaM TPU3HAKOB: MOP(OJIOTHUECKUM [4—5] U aluto3um-
HbIM [6]. [TokazaHo, 9TO MOABHIBI, PACIPOCTPAHEHHBIE B 3aMa/IHOM YacTH apea-
na (S. u. stramineus, S. u. eversmanni), OTIHIAIOTCS OT TIOABUIOB U3 BOCTOYHO
yactu (S. intercedens, S. u. menzbieri u S. u. jacutensis), S. u. undulatus 3aHuMaeT
IIPOMEKYTOUHOE IOJIOKEHHE MeKAY HUMHU. CTeNeHb pa3Inunil Mex 1y IrpynnamMmu
3ama/{HbIX U BOCTOUYHBIX TTOJIBUIOB IO PA3HBIM JIAHHBIM JOCTUIAET YPOBHS HOIY-
BUIOB [6] mm BUIOB [5].

C pa3BuTHEM U OCBOCHUEM HOBBIX MOJIEKY/ISIPHBIX TEXHOJIOTUH CYIIECTBEHHO
paciupuiICs CIEKTP METOJO0B, IPUBJIEKAEMbIX, HapsAAy € KIAaCCUYECKUMM MOp-
(orornueckuM 1 OUOXMMUYECKUM MOJXOAAMH, ATl PELICHUS] TAKCOHOMHUYECKUX
po6iem [7-9]. OaHUM U3 TOCTYITHBIX METOJIOB SBISICTCS MOJTMMEpa3Has ermHast
peaxnus (PCR) ¢ ucnonbp3oBaHueM HMpOU3BONIBHBIX NpaiiMepoB (RAPD — ciy-
yaitHo amrumduiupoBanHas mosmMopdHas JTHK). C e€ moMoIibio BeISBISETCS
TeHeTUYECKasi U3MEHUMBOCTb 110 MHO)KECTBY HE3aBHCUMBIX NPU3HAKOB, Pa30opo-
CaHHBIX IO BceMy TeHoMy. [Ipudem B mocenmee BpeMst OBLTO TOKA3aHO, UTO Cpe-
J1 MPOJAYKTOB aMIUTM(UKALUU MIPECTABICHBI BCE THUIIBI OCIEA0BATEILHOCTEH
JHK. bnarogapsi cduThIBaHHUIO MHPOPMAITUH C Pa3HBIX (YHKITMOHAIBHBIX Y4acT-
xoB Monekynsl JIHK meroq RAPD-PCR no3BosisieT BBISIBUTh «CKPBITYIO» T'€He-
THYECKYIO0 U3MEHUYNBOCTH M 00OJIee TOYHO OIEHHUTH TOIMMOP(U3M 110 CPaBHEHHIO
C aJUIO3UMHBIM aHanu3oM [7]. Hapsaay ¢ moiaoxuTeabHBIMU CTOPOHAMHU METOAA
CYLIECTBYET Psii TEXHUYECKU HPEOJOIMMBIX CIOKHOCTEM M KOHIENTYaIbHbIX
OTpaHUYEHUI, KOTOpBIE CleAyeT YUUThIBaTh mpu padore [10-12]. HecmoTps Ha
W3BECTHBIE HEIOCTaTKU METO/a, OH OCTaeTCs MONYJISIPHBIM, YCIELIHO IpuMe-
HSIETCS B MCCJICIOBAHUSIX CHCTEMATHKM >KHUBOTHBIX M HambOolee aJeKBaTeH JUIs
BHYTPH- U MEXKBUJOBBIX cpaBHeHHH [ 13—15]. [lepcriekTMBHOCTH MCTIONB30BAHUS
RAPD-PCR-MapképoB B CpaBHUTEIBHBIX MOJICKYJISIPHO-TEHETUUYECKUX, TaKCO-
HOMHYECKUX U (HIOTCHETHYCCKHUX MCCIECIOBAHMAX MMANICAPKTUIECKUX CYCIUKOB
pona Spermophilus nokazaHa HaMH B IpeabIIyIIHX padoTax [16-20].

Lens HacTosmIel pabOTH — U3yYUTh TCHETHYCCKYIO H3MEHUYUBOCTh U BHYTPH-
BUAOBYIO AU hepeHIHaIuio JUIMHHOXBOCTOTO cyciuka Spermophilus undulatus
C TIOMOIIBI0 METOJA MOJMMEPA3HOM LEMHON peakuy CO CIIy4alHbIMU Ipaiime-
pamu (RAPD-PCR). Hcnonb30BaHNE XapaKTEPUCTUK SJEPHOTO TCHOMA ITO3BOJIUT
Ha 0oJyiee BBICOKOM YpPOBHE OIICHHUThH MacmTad reorpauueckoil M3MEHYHBOCTH
MOMYNALNUM JUIMHHOXBOCTOTO CYCIIMKA, ONPEIEIUTh T'€HETUYECKYI0 CTPYKTYpY
U YTOYHUTH CTENCHb TeHETHYEeCKON MuddepeHImaiy moJBHI0B U3 pa3HBIX da-
cTeil apearna.

MaTepnam,I U METOAMKH HCCTICT0BAHUS

Marepuanom Jjist JaHHON PabOThI MOCTYKIWIN 00pa3iibl TKAHEH TMHHOXBO-
cToro cycnuka Spermophilus undulatus: S. u. eversmanni, S. u. intercedens, S. u.
menzbieri u S. u. jacutensis U3 SKCHETUIMOHHBIX cOopoB 1992, 2004-2005 rr.,
a taxke 1977-1982 rr., uccienoBaHHble paHee MOP(HOMETPHUSCKUMHU U aJUIO-
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3UMHBIMH MeTofamu (tabir. 1, puc. 1). JIas MeXBHUIIOBBIX ApHBIX CPABHEHUH B
aHaJIM3 BKIIOUMIM oOpasusl S. parryi (Richardson 1825) u3 Toro xe mompona
(Urocitellus), ato u S. undulatus, a taxxe S. dauricus (Brandt 1843) u S. relic-
tus (Kaschkarov 1923), otHocsimuxcs x apyromy noapony Citellus. B xauectse
BHEIIHEW TPYIIIBI HCITOB30BANIN a3uaTcKoro OypyHuyka Tamias sibiricus (Lax-
mann 1769).

JHK wmccmenyeMbIx CyCIMKOB BBIIEISUIN IO CTaHAAPTHOMY METOAY (peHOmb-
HOU JENPOTEHHU3AIMKA C KCIOJNB30BAHUEM MpOTerHa3bl K M mocienyronmm
OCaX/ICHHEM H30TPOIMIOBEIM U ATHIIOBBIM CITUpTaMH [21] U3 CBEKEMOPOKEHBIX
U (PUKCUPOBAHHBIX B CIIUPTE MCYCHU M CKEJICTHBIX MBIIIIII.

Jst ananmza ucnonszoBai 10 u3 26 mpenBapuTeNbHO MPOTECTUPOBAHHBIX
JICKAMEPHBIX OJIUTOHYKIICOTHIHBIX MPANMEPOB, HHUIIMUPOBABIIMX CHHTE3 pa3-
JUYAMBIX TpoaykToB ammmmudukanun (OPA-02, OPC-02, OPC-05, OPC-09,
OPC-10, OPC-12, OPC-16, OPC-20, OPD-05, OPE-20, «Operon Technolo-
gies Inc.», CILIA). Bo u30exaHne METOIUYECKHUX OMIMOOK MPEIBAPUTEIILHO MPO-
BOJIVJTH ONITHMU3AIHI0 yeioBuii PCR-peakiuu ¢ kaxIpiM mpaiMepoM: yTOIHSIIH
aKTHBHOCTH Taq-moiuMepasbl, TOXOUPAIH ONTUMATBHYIO KOHIIEHTPAIINIO HOHOB
Mmaruus Mg? u konnaectso JJHK-MumieHu.

Tabnuma 1
XapaKTepuCTHKA HCIOJIB30BAHHOTO MaTepHaJia

No Yucno
MecTa Bun / nmoxBun | ocobei Mecrto cbopa
cbopa (n)
1 S. undulatus 4 P®, Yntunckas 061., OHOHCKUH p-H,
intercedens c. Bepxuwii [acydeii (tonuna p. OHOH)

2 -//- 1 Tawm xe, YutuHckuii p-H, cranius «Ho-
Basi» (60 kM Ha BOCTOK OT YnThI)

3 S. u. menzbieri 6 PD, Amypcxkas 00:1., Muxaiinos-

CKHil p-H, OKp. c. be3o3épHoe
S. u. jacutensis 6 P®, SIkytus, noc. Tynaruno (22 kM ot SIKyTcka)

5 S. u. eversmanni 1 PO, Pecriybnuka Aunraii,
Onrymaiickuii p-H, noc. OHrynai

6 -//- 1 Tawm xe, Ourynaiickuii p-H, noc. Kapakon

7 S. dauricus 3 P®, Yutunckas 061., OHOHCKUH p-H,

dauricus noc. Yerp-Mmanka
8 -//- 3 P®, Yurunckas 061., OHOHCKHIT p-H,
OKp. noc. Ycrh-Mmainka
9 -//- 6 Tam xe, okp. noc. Yerb-Mmanka, kopnon «bymym»
10 | S. relictus relictus 4 V36ekucran, Taub-11lans, Kypamunckuit xp.,
AHrpeHcKoe 1m1aTo, nepesas Yamankyu bl
11 S. parryi 3 P®, Marananckas o011, XacbIH-
leucostictus CKHH p-H, OKp. oc. ATKa
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Ycnoenvie o6o3nauenus

S. undulatus
@D s parryi
S. dauricus

- S. relictus

.

Puc. 1. Bugossie ape€ajibl CyCIIMKOB U MECTa c6opa Mmarepualia B COOTBETCTBHUU C Tabi. 1

Juis uckiroueHus apTeakTHBIX MOJI0C BCIEICTBUE 00pa30BaHUs BTOPUYHBIX
CTPYKTYp B TIpaiiMepe WIIM KOHTAMHUHAIIUH CTABHIIM KOHTPOJIBHYIO MPO0y ¢ Moj-
HOU aMIuH(puKannoHHON cMechio 0e3 nobasnenus JJHK. Bocnponssogumocts
Pe3yIBTaTOB aMILTH(GUKAIINY (MASHTUIHOCTD ITOJIOC B CIIEKTPAX ) IIPOBEPSIIN TPO-
ekparHo ¢ npaiimepamu OPC—-02, OPC-16, OPD—-05 u ABYKpaTHO C KaXKIbIM U3
OCTaJIbHBIX NPANMEPOB.

INonumepasnyto nenHyto peakuuo (RAPD-PCR) npoBoaunu B ammiuguka-
tope «BioRad» (CHIA) B cinenyromux ycIoBHsIX: AcHaTypauus — 2 MuH/94°C,
3arem 41 nuki: nenarypauus — 1 Mun/94°C, orxur — 30 cex/37°C, 15 cex/45°C,
cunre3 — 2 MuH/72°C. CTaauro CHHTE3a Ha KOHEYHOM dTarre MpoBOIvIIH rpu 72°C
B TeueHue 6 muH. PeakunonHas cmech (25 MKi) conmepkana 60 HI TOTaNbHOM
JHK, 1 x 6ydep (67 MM tpuc-HCI, pH 8,8, 2 MM MgCl,, 0,1% Tween-20, 0,01
M 2-mepxkanrostanon), mo 0,2 MM kaxaoro dNTP, 25 nkmonp mpaiimepa, 1 en.
Tag-nonumepassl.

[IpoaykThl aMmIuQuUKaUKd pa3roHsuid 3ekTpodope3om B 2%-HOM arapos-
HOM reite, copepxamem 0,5 Mkr/mn 6pomucroro stunus B 1% TBE-Oydepe, B
teuenue 1-1,5 4 1o nonHoro pazaenenus pparmMeHToB. B xauecTBe Mapkepa Mo-
JIEKYJISIPHOW MacChl UCTIONB30BaH pecTpuiupoBannyto Pst I JIHK dara imsam6na
(A) u3BecTHOTrO pazmMepa. I'exu GoTorpaduposanu B oTpaxkeHHOM YD-CBETe ¢ 10-
MOIIIBIO TeJIb-IOKYMEHTHPYIOIIeH ciucTeMbl «BioRady (CLLA).

Juia craructuyeckoid 00pabOTKU pe3yabTaToB MO IEKTpodoperpaMmaM co-
CTaBJSUTH OMHApHBIE MaTpUIBl «1 — 0» (TIPUCYTCTBHE — OTCYTCTBHE (DparMenTa),
YUUTBIBas BCE BU3YallbHO BBISBIsIEMbIe Moyochkl. C moMomikio mporpamm POP-
GENE ver. 1.31 [22] u TFPGA-ver. 1.3 [23] paccunTsiBasv mapamMeTphbl TEHETH-
YeCKOM M3MEHYMBOCTH U quddepeHnuannu nonymsnuii. O1eHKy reHeTHYeCcKOH
W3MEHYUBOCTH TIPOBOAWIN IO YHCITY MOMMMOP(HBIX MpU3HAKOB (Nn), dacToTe
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(parmeHTOB (4) U J0J1€ MOTUMOP(HBIX (PparMeHTOB B OTACIBHBIX (P) U COBO-
KynHOHU BbIOOpKax (P ). [l OUEHKH TeHETUYECKUX Pa3IuIUi MEXKLY MOMyJIsi-
[USIMU MCITOJIB30BAIN MHIEKCHI CX0acTBa / (I=2Nab/(Na+Nb), e N u N, — yncia
aMIIMUIMPOBAHHBIX (PPArMEHTOB Y 00pa3loB a u b; N, — uucio pparMeHToB
C OIMHAKOBOM ANEKTPO(POPETHICCKON MOABMKHOCTEIO), 1 MEKIOMYIISIIHOHHEIC
reHetudeckue nuctanuuu D (D = —In/) [24]. Takxe NpoBOAWIM TOYHBIA TECT
Ha nuddeperuanmro nomysmii [23]. JlenaporpaMmma reHeTHIECKOTO CXOJICTBA
MIOCTPOEHA MOCPEACTBOM HEB3BELIEHHOTO MapHO-TPYIIIOBOTO METO/Ia ¢ apupme-
trnyeckuM ycpennenneM UPGMA [25]. ®OunoreneTndeckast peKOHCTPYKIHS BbI-
MOJTHSUIACh METOJIOM OMipkaiiiiero cBsi3piBaHus NJ ¢ OyTCTpenHbIMU OLEHKaMH
CTETICHH HAJICKHOCTH ITOPSIIKA BETBIEHUS [26].

Pe3ysbTarsl Hccieq0BaHNus U 00Cy:KIeHTe

Onucanue RAPD-npoguneti. B cymmapHOl BBIOOPKE, BKITFOUAIOIICH BCE HC-
CcJieZIOBaHHbBIE BU/IbI, HIACHTU(HUIIUPOBAHO 288 MPU3HAKOB, B BEIOOpKE Spermophi-
lus undulatus — 141 npuznak. Yucno aMmUIIUPOBAHHBIX ()ParMEHTOB B CIICK-
tpax PCR-npoxykToB BapbupoBaio ot 6 10 21. MonekynspHslii Bec (parMeHTOB
HaXOJWIICS B penenax ot 250 map HykiaeoTroB (1H) 10 2150 nH.

RAPD-criekTpsl MPORYKTOB aMIUIM(DUKAIMK, MOTYYCHHBIC C KaKIBIM U3
10 wccremoBaHHBIX MPaMEpOB, TOKAa3ald YHHUKAJIBHBIA THIT PAaCIpENeIICHHS
ammuduipoBansubeix (GparmentoB. [Ipaitmepst OPA-02, OPC-02, OPC-05,
OPC-09, OPC-12, OPC-20, OPD-05, OPE-20 wmHuUIIMUpOBaIN CUHTE3 IOJHU-
MopdubIx, a OPC—10 u OPC—-16 — MmoHOMOp(HBIX npoduieil y ocobeit JITHHHOX-
BOCTOTO cyciuka S. undulatus. B niemoM BeIOOPKH S. undulatus iMeny OX0XKHUeE
CIIEKTPBI TPOJIYKTOB aMIUTH(UKAUK, OTINYAsCh OT JPYTHX BHAOB — S. parryi,
S. dauricus n S. relictus. RAPD-nipodmim ocobeil Tpex BOCTOYHBIX TOJBHIIOB
JUIMHHOXBOCTOTO cyciuka (S. u. intercedens, S. u. menzbieri u S. u. jacutensis)
OKa3aJIMCh HaN0OJIee CXOAHBIME MeX Ly coOoit. OcoOu moasuaa S. u. eversmanni
OTJIMYAJIHMCh OT HUX HaOOPOM OTAENBHBIX ()PArMEHTOB, YTO MO3BOJISLIIO X MIEH-
THPUITPOBATH BU3YAIBbHO (puC. 2, a—0). Tak, S. u. intercedens, S. u. menzbieri
u S. u. jacutensis UMEIOT OAHU U Te ke (pparMeHThI B criekTpax PCR-mpogykToB
JHK (OPA-02 ., OPC-02_,, OPC-09 . OPC-09 ., OPC-09, ,OPC-09,.,,
OPD-05 ), oTcyTcTBYtOIME y S. u. eversmanni. B CBOXO 04€pe/ib, TOCIENHUIM
MTOJIBUI UMEET HAMOOJIbIIIee KOJIMISCTBO YHUKAIBHBIX (parMenToB (OPA—02
OPC-09,,,, OPD-05,,, OPE-20 ., OTIMYAIONIUX €r0 OT TPEX APYTHX MOJBHU-
JIOB JITHHHOXBOCTOTO cycimka. C momonibio mpaiimepa OPC—02 BrIsiBIICHBI (hpar-
MEHTBI, MAPKUPYIOMIKE MOABUILL S. u. intercedens (1843 mH) u S. u. jacutensis
(2 100 1mH) (puc. 2, 6). Tpu npaiimepa (OPC-20, OPD-05, OPE-20) nokazanu
KOJIMYECTBEHHBIE PA3JIMYUsl MEX/y BBIOOpKaMH (II0ABWIAMH) JUIMHHOXBOCTOTO
CyCIIKa, OTIpefeNsieMbIe IO SIPKOCTH OTAENbHBIX (pparmenToB. Tak, S. u. menzb-
ieri OTJINYAETCS OT OCTAJBHBIX MOIBUJIOB APKOCTHIO Ppparmenta OPE-20,,,a S. u.
eversmanni — «MaXxopHOCTbIO» (parmenTa OPE-20 ®parmenter OPC-20,,,

5142

1260°
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(marnble He npusenensl) 1 OPD-05 ,  Hanbonee sApku cpasy y TpeX BBHIOOPOK

W3 BOCTOYHOUW yacTu apeana — S. u. intercedens, S. u. menzbieri, S. u. jacutensis
(puc. 2, 2, 0).

14 15 16 171819

—~—1700 1o
1700- | _J ~—12300H
-

13 14 15 16 171819

Edhed ~— 1700 11H
P 1260 H

-

Puc. 2. RAPD-PCR-cniexTpsI cycnukoB: Spermophilus undulatus intercedens
(mopoxxku 1-5), S. u. menzbieri (mopoxxu 6-11), S. u. jacutensis (nopoxxku 12-17)
u S. u. eversmanni (nopoxxku 18-19), nannuupoBanusie mpaiimepamu OPA-02 (a),

OPC-02 (6), OPC-09 (6), OPD-05 (1) u OPE-20 (0); M — mapkep
MOJIEKYIISIpHOTO Beca (Pstl)

Tenemuueckas uzsmenuusocmv u ougpgepenyuayus. B Tadn. 2 npeacraBieHsl
napaMeTpbl TeHeTUYECKO U3MEHYUBOCTH Spermophilus undulatus. Benenctsue
HEBbICOKOH M3MeHYHBOCTH RAPD-PCR-cniekTpoB BBIOOPKH JITHHHOXBOCTOTO
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CyCIIMKa UMEIOT CXOIHBIC 3HAYCHUS JacToT (pparMeHToB (4). B memom mo Bcem
mpaifMepaM 3Ha4eHUs JAaHHOTO MOKa3arens u3MeHstoTes B npenenax 0,38-0,48.
[lo otmenbHBIM TpaiiMepaM pa3dpoc 3HAYEHHH HECKOIBKO IIHpE, HAIpHUMEp
0,3-0,43 (OPC-02), 0,36-0,63 (OPC-16), 0,35-0,64 (OPE-20). Haubosnbue
paznuuust 1o 4yactoram ¢parmentoB (0,11-0,63) mexmy BceMu BBIOOpKaMU
JUIMHHOXBOCTOTO cycluka S. u. intercedens, S. u. menzbieri, S. u. jacutensis, S. u.
eversmanni BBISIBIIEHBI ¢ ToMOIIbI0 Tiparimepa OPC—09.

Tabnuna 2
I'eHeTnuyeckasi u3BMeHUYUBOCTD S. undulatus Pallas, 1773,
BBISIBJIIEMAsi ¢ NOMOIIBIO iecTH npaiivepos (141 npu3Hak)

Tpaii- Hyxneorunnas N/ » A/P
vep HOCJ’IC}.‘[OBaTe,J'ILHOCTL Nn - S S Su S
(5'-3") . N . .
intercedens | menzbieri | jacutensis | eversmanni
O(I:IZAr TGCCGAGCTG 6/4 10,67 0,5/0 0,61/0,83 | 0,67/0 0,67/0,33
ngc_ GTGAGGCGTC |2121| 1 0,31/0,1 |0,36/0,48 | 0,3/0,38 | 0,43/0,43
OgSC— GATGACCGCC  |20/16] 0,8 | 0,56/0,15 | 0,5/0,15 | 0,66/0,35 | 0,38/0,05
Ol(;ng CTCACCGTCC 19/16(0,84| 0,11/0,11 0,63/0 | 0,53/0,16 | 0,42/0,32
OII)(?_ TGTCTGGCTG 16/10(0,63| 0,31/0,31 | 0,29/0,31 | 0,29/0,25 | 0,19/0,13
0I1’2Cf TGTCATCCCC 20/7 10,35| 0,32/0,25 | 0,11/0,1 | 0,21/0,25 | 0,13/0,05
OI1)6C_ CACACTCCAG 14/3 1021| 0,47/0,07 | 0,63/0,07 | 0,44/0,5 0,36/0
Ogg_ ACTTCGCCAC 19/19| 1 | 0,35/0,32 | 0,42/0,21 | 0,26/0,21 | 0,5/0,16
Ogls)i TGAGCGGACA [21/19] 0,9 | 0,58/0,05 0,57/0 | 0,57/0,24 | 0,4/0,14
O;’(I)E— AACGGTGACC 1091 0,9 | 0,64/0,1 0,63/0,1 | 0,52/0,3 | 0,35/0,1
B nerrom o Bcem mpaiimepam 1163’66/ 0,82 0,42/0,15 | 0,48/0,23 | 0,45/0,27 | 0,38/0,17

Ipumeyanue. N — ob1iee 4UCIIO IPU3HAKOB; Nn — YUCIIO TOMMMOP(HBIX NPHU3HAKOB; 4 — da-
crota (pparMenToB; P u P — 1ons monmuMop(HBIX TIPU3HAKOE B COBOKYITHOH M B OT/IEBHBIX
BBIOOPKAX COOTBETCTBEHHO.

Jis BBISBIEHUS BHYTPHBHIOBOTO TonuMop¢usMa Hamboiee 3(h(heKTHBHBIMHI
okazanuch 6 npaitmepos: OPC-02, OPC-05, OPC-09, OPC-20, OPD-05 u OPE-20
(P = 0,79-1). Camble HM3KOTIOMMMOP(HBIE AMIITH(UKAHTEI OBUTH TIOMYYEHBI € TIO-
Motpio npaiiMepoB OPC-12 u OPC-16 (P, = 0-21-0-35). Cpennee 3nauenue P
JUT BEIOOPKU S. undulatus B 1IeIIOM, paCCIUTaHHOE 10 BCEM IIpaiiMepam, COCTaBIAET
0,82. C momomipto mokasaresns reHeTH4ecKoro nojaumopdusma (P) Mbl Takke ole-
HHMBAJIM BHYTPHUITONMYIISIHOHHYIO U3MEHYHBOCTD PA3HBIX IOJBUAOB JUIMHHOXBOCTOTO
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CycliuKa. 3HaUYEHHsI FTeHETUIECKOT0 OIIMMOP(hU3Ma, PACCUMTAHHBIC 110 BCEM Mpaiime-
pam, y noxBuioB S. undulatus B 11e110M HU3KU: OJIM3KHME 3HAYSHUS BBISBICHBI JUIS S. U,
jacutensis u S. u. menzbieri (0,27 m 0,23 cOOTBETCTBEHHO), S. u. eversmanni u S. u.
intercedens (0,17 u 0,15 coOTBeTCTBEHHO). 3HAUCHHS JAHHOTO [TOKA3aTEJIsI, BBISBICH-
HBIE C MOMOIIIBIO OTACIBHBIX PAMEPOB, BHYTPU Ka)/0H BHIOOPKH BAPbUPYIOT He-
3HAYUTENBHO Y S. u. intercedens (0-0,32), S. u. jacutensis (0-0,38) u S. u. eversmanni
(0-0,43), u 6onee mmpoxo —y S. u. menzbieri (0-0,83).

Jliist BBISIBJIGHUSI CTEIICHU TEeHETHYECKOU JuddepeHImaniuy Mex1y MOIBUIaMU
JUTMHHOXBOCTOTO CyCIIMKa W BumaMmu S. parryi, S. dauricus u S. relictus ObIH pac-
cuuTaHbl K03()(OUIMEHTHI TeHeTHYeCKuX nuctanuuii (D) u cxoxcrsa (/) (tadn. 3).
Hawmmenpmme 3HadeHuss D W, COOTBETCTBEHHO, HaMOONbIINE 3HaueHWs [ oOHapy-
JKEHBl MEXIy ABYMs momymsiuusiMu S. u. intercedens (0,04 u 0,96). Mexny non-
BUJAMH JUIMHHOXBOCTOTO CyC/IHKa KOA(D(UIMEHThI TeHETHYSCKUX ITUCTAHINN H3-
MEHSIOTCS B IUpokoM auana3one ot 0,05 (S. u. intercedens — S. u. menzbieri) no
0,27 (S. u. intercedens — S. u. eversmanni), T.e. pa3nu4aoTcs O6omee 4eMm B 5 pa3s,
YTO CBUJICTEIBCTBYET O PA3HOM CTEIEHH reHeTH4ecKoi quddepeHunanmum moasuI08
JUIMHHOXBOCTOTO CyCJIMKa MEXIy co00i. HanMeHbIre 3HA4YeHUS BBISBICHBI MEX-
Jly TIOZIBUJIAMHU M3 BOCTOYHOW 4WacTu apeaina, S. u. intercedens, S. u. menzbieri, S. u.
jacutensis, (0,05-0,08), Hanbonpmme — MEXAY MTOABUIOM U3 3allaJHON YacTh apea-
na (S. u. eversmanni) ¢ KaXJbIM U3 «BOCTOYHBIX» moABHI0B (0,24-0,27). 3HaueHus
FeHETUYECKUX JUCTAHIUI MEXIy NONYJSIHUIME BUIOB 0fHOTO noxpona Urocitellus
(S. undulatus — S. parryi) namensuch ot 0,33 1o 0,44, Mex 1y BUIaMU Pa3HBIX TOJI-
ponos Urocitellus — Citellus (S. undulatus — S. dauricus, S. undulatus — S. relictus,
S. parryi — S. dauricus u S. parryi — S. relictus) 6putu Boite: ot 0,37 mo 0,59.

Tabnuma 3
I'eneruueckoe cxoacTBo (/, BbIlIe AUAroHa u) U pa3iauyus (D, HUXKe TUATOHAIH)
NONYJISIUI cycuKoB pona Spermophilus no 288 RAPD-npusznakam

B;i‘;’l 12345 |6|7|8]9]10
1. S. dauricus (7) - 10,96]0,96(0,61|0,580,610,66|0,64 0,660,064
2. S. dauricus (8) 0,04 - [0,95(0,61|0,57{0,60]0,64|0,63|0,66 0,62
3. S. dauricus (9) 0,04{0,05| — ]0,58]0,55{0,58|0,62|0,620,65|0,63

4. S. undulatus intercedens (1) |0,4910,50(0,54| — |0,960,95|0,95|0,77 (0,66 | 0,66
5. S. u. intercedens (2) 0,5410,56/0,59(0,04| — [0,93]{0,92]|0,77]0,64 0,64

6. S. u. menzbieri (3) 0,49(0,51]0,55(0,05{0,07| — [0,94|0,77 0,66 0,65
7. S. u. jacutensis (4) 0,42/0,4410,47(0,06|0,08|0,06| — |0,790,68|0,69

8. S. u. eversmanni (5) 0,45/0,47]0,48(0,26|0,27| 0,26 0,24| — ]0,69|0,72

9. 8. relictus (10) 0,41/041]0,44/0,41]0,45/0,42]0,3910,37| — 0,66

10. S. parryi (11) 0,45(0,47|0,46|0,40|0,44|0,43(0,37|0,33(0,41| -

Ipumeuanue. B cxobkax yka3aHo MecTo cOOpa B COOTBETCTBUH C TalI. 1.
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MakcuManbHbIe 3HAUCHUS TIOTApHBIX TeHETHYECKUX AVMCTAHINM, pacCUnTaH-
HBIX JUIS1 KaXK 10! ITapbl CyCIUKOB 110 OOIINM JUTs HUX PU3HAaKaM (Tal1. 4), BeIsSBIIC-
HBI MeXY S. u. intercedens — S. u. eversmanni, S. u. menzbieri — S. u. eversmanni,
S. u. jacutensis — S. u. eversmanni (D = 0,39-0,41), MUHUMaJbHBIE — MEXKIY S. U.
intercedens — S. u. menzbieri (D = 0,06). S. u. intercedens — S. u. jacutensis u S. u.
menzbieri — S. u. jacutensis IMEIOT CpeJIHUE 3HaUYEHHA JaHHOTO napamerpa (0,26 1
0,24 coOTBETCTBEHHO). [ eHEeTHUECKUE PACCTOSHHS MEXKIY AByMs reorpaduaecKu-
MU (popMamMH JTMHHOXBOCTOTO CycinKa (BOCTOYHOW U 3amajHoii) paBusiercs 0,48,
MKy Onmuskumu Bugamu S. undulatus u S. parryi — 0,53, S. dauricus v S. relictus —
0,88. Tounslit TecT Ha AU hepeHIraIrio ¢ BBICOKOH 0CTOBepHOCTHIO (p = 0,00)
Pa3IHYIII JBE Maphl MOABHAOB UTMHHOXBOCTOTO Cyciuka S. u. menzbieri — S. u.
eversmanni 1 S. u. jacutensis — S. u. eversmanni, a Tak’ke BOCTOUHYIO — 3aI1a/IHYIO
(hOpMBI JUTMHHOXBOCTOTO CYCJIMKA U 1apy BUAOB S. undulatus — S. parryi.

Tabnumna 4
ITapameTrpsl reHeTHYecKol AnddepeHHANMN HCCIET0BAHHBIX BHIOOPOK
cycaIuKoB poaa Spermophilus

Bri6opku n N D TO‘{H?;P)I reer

intercedens / menzbieri 10 138 0,06 1,00
. menzbieri /jacutensis 12 141 0,24 1,00
§ intercedens / jacutensis 10 143 0,26 1,00
= menzbieri / eversmanni 8 152 0,39 0,00
g Jacutensis / eversmanni 8 127 0,39 0,00
“ intercedens / eversmanni 6 157 0,41 1,00
Gopmol 19 141 0,48 0,00

6ocmounas / 3anaonas
S. undulatus / S. parryi 22 167 0,53 0,00
S. dauricus/ S. relictus 16 158 0,88 1,00

Ha UPGMA-nenaporpaMme reHeTHIECKOTO CXOACTBA MOMYIISIUN, HOCTPOCH-
HOW Ha OCHOBAaHWH JaHHBIX CXOACTBA U paszimmuus (//D), TpH MONBUAA TITHHHOX-
BOCTOTO cyciuka Spermophilus undulatus — S. u. intercedens, S. u. menzbieri,
S. u. jacutensis 0Opa3oBaNy CIUHYIO TPYIILY, OT KOTOPOI MOCIEIOBATEIBEHO OT-
JIeNieHbl BETBU S. u. eversmanni, S. parryi u S. relictus. S. dauricus oOpa3oBain ca-
MOCTOSITEIIFHBIA KJIaCTep W 3HAYUTENHHO YIaleH OT TPEX APYTUX BUAOB. BHyTpH
OCHOBHOTO KJIacTepa FeHETUIECKOE PACCTOSHUE MEKAY TPEeMs IOBUAAMHU S. un-
dulatus HeonuHakoBO: S. u. menzbieri u S. u. jacutensis OIHMXKe IPYT K APYTY, 4eM
K S. u. intercedens. JIpe nonynsiuuu S. u. intercedens HaunOonee Onusku. [Tonsuzg
S. u. eversmanni, reorpaduIecKu yIaleHHBIA OT IPYTHUX MOABHUIOB CBOETO BHIIA,
BBICOKO TU((epeHIPOBaH, a €ro OTBETBICHHE OT OCHOBHOTO KJIACTEPa IMPOU30-
IO Ha YPOBHE, OJIM3KOM K MEKBHIIOBOMY Y3ITy.

Ha NJ-¢unorenerudeckoil peKOHCTPYKIIUKM Hanbonee OINU3KU Mexay coOoi
TPH BOCTOYHBIX ITOJBH/IA JITMHHOXBOCTOTO CyCIHKa — S. u. intercedens, S. u. men-
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zbieri u S. u. jacutensis, 3aNIQJTHBIA TIOABUI S. 4. eversmanni 3HAUUTEILHO YIaJIcH
OT HUX M 00pazyeT caMocTosTeNbHbIH noaknactep co 100%-Hoi OyTcTpen-mnoa-
JepxKKoH (puc. 3).
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Puc. 3. ®unorenernueckas pekonctpykuus (NJ) cycnukoB Spermophilus undulatus
intercedens (inl, in2), S. u. menzbieri (m), S. u. jacutensis (jac), S. u. eversmanni (ev),
S. parryi, S. dauricus u S. relictus, nony4yennas Ha ocHoBe 1 000 OyTcTpen-perumKanui.
Yka3ansl 3HaueHus Oytcrpena Boime 50%

JTMHHOXBOCTBIHN cycnuk Spermophilus undulatus — cpaBHUTEIBHO MOJNOAOMN
BHJ ToIapKTHUecKoro moapona Urocitellus, peakn KOTOPOTO MHUTPUPOBAIH U3
CesepHoit Amepuku u 3acenunu CeBepo-BOCTOUHYIO A3HUIO B MO3HEM ILTHOLE-
HE — paHHeM Joruieiictonene [2, 27]. Uctopus paccerieHns U CTaHOBICHUE apea-
J1a ATMHHOXBOCTOTO CYCJIMKA, OCHOBAHHBIC HA XPOMOCOMHBIX IAHHBIX, HOAPOOHO
onmicansl H.H. Boponnoseim n E.A. JIsmyHoBoi# [28, 29]. ®opmupoBanue apeana
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¥ BHYTpUBHIOBas quddeperiuanus S. undulatus TIUTA 0] BO3ICHCTBUEM KITMMa-
TUYECKUX W3MEHEHHI, IPOUCXOIUBIINX B MO3HEM IuIeiicTolieHe. MHOTOKpaTHbIE
MIEPHOIMYICCKUE TOXOMONAHNS CIOCOOCTBOBATH PACIPOCTPAHEHHIO TYHAPOCTE-
HBIX OMOTOIMOB — OCHOBHOMY MECTOOOMTAHHIO JUTMHHOXBOCTOT'O CYCIIMKA, ¥ [IIHPO-
KOMY pacceseHnIo JanHoro Bujaa B npeaenax Ceseproit EBpaszun. [loremnenne n
YBIQKHEHUE KIIMMaTa B MEXKJIETHUKOBBIE TIEPHO/IbI TPUBOIMIIN K BOCCTAHOBJICHHIO
JIECUCTOCTH, PETPECcCy TYHIPOCTEIEH, COKPAIICHHUIO TUTOIIAAeH OTKPBITHIX JaH/I-
madroB. [locieacTBus 3TUX U3MEHEHHH — JIerpajialiis BUIOBOTO apeaia, pa3o0iie-
HHE U MCUYC3HOBCHUE UTMHHOXBOCTHIX CYCIIHKOB C Psifia 3aHUMACMBIX TEPPUTOPHIA
(onTUMaIbHBIE YCIOBUS 1715l OOMTaHHS COXpaHHIKCh B ropax Aunrasi, CasH, B IOro-
Boctounoit Cubupu u Ha [lamsHeM BocToke) — criocoOCTBOBAIM HE3aBUCHMOMY
Pa3BUTHUIO TONYJSAIMNA M HAKOTIJICHUIO TeHETHYECKUX Pa3Inuuil MEXKly HUMHU.

B Hacrosimee BpeMst JUTMHHOXBOCTHIN CYCITUK PAacIpOCTpaHEH HA 3HAYUTENb-
Holt Tepputopun CeBepo-Bocrounoit Azun: B Llentpanbroit Cubupu u JlansHem
Bocroke Poccuu (o1 Antast o llentpansHoit Skytun u [Ipuamypss), Kazaxcra-
He, MoHroinu u ceBepo-BoctouHoi yactu Kutas. CoBpeMeHHBIH apeai CHIlb-
HO (parmMeHTHpoBaH. OT OCHOBHOM €r0 YaCTH, pacIoIoKeHHOH B L{eHTpanbHOM
Cubupyu ¥ B OCHOBHOM MMEIOIIEH CIUIOIIHONW XapakKTep, OTAEJIeHbl MHOXKECTBO
MEJIKHX TTOTyH30JMPOBAHHBIX U N30JMPOBAHHBIX y4acTKOB B BocTounoit Cubupu
Y JIBa KPYIHBIX 000Cc00IeHHBIX yuacTka B SAkyTun u [Ipuamypse. MHTeHCHBHOE
3acenenne Cubupu u JlanpHero BocToka, pa3sBuTHE POMBIIIIICHHOCTH U X031~
CTBEHHOE OCBOEHHE 3eMejb B XX B. IPUBEIH K COKPAILICHHUIO apealia JIUHHO-
XBOCTOTO CYCIIFIKa ¥ YaCTHIHOMY MCUEC3HOBCHHUIO dTOTO BHJIA C YKa3aHHBIX Tep-
putopuid. B To ke BpeMsi CTPOUTENILCTBO aBTO- U KEJIE3HOTOPOKHBIX MOCTOB U
MarucTpaaei IpUBEIO K PacCeICHUIO CYCIMKOB B MECTaX, HEIOCTYITHBIX paHee
[30]. K coxanenuto, Ha JaHHBIM MOMEHT YHUCICHHOCTh W JIMHAMUKA W3MEHCHUS
apeaJa JUTMHHOXBOCTOTO CYCJIHMKa ITPOCIICKUBACTCS JTUIITH B OTIEIBFHBIX pETHOHAX
Poccuu [31-35], n monHas kapTUHA HaM HEU3BECTHA.

B coBpemennyro smoxy mporiece popMooOpa3oBaHus Y JITHHHOXBOCTOTO CyC-
JIMKA TpofoiKaeTcs [4—6]. ABTOPBI HIUTUPYEMBIX PAOOT YBA3BIBAIM 3HAYUTEIIb-
HYIO0 H3MEHUYHBOCTH MOP(HOTOTHIECKHUX H AJUTO3MMHBIX XapaKTEPHCTHK JTAHHOTO
BHUJA C MAJEOre0JOTHUYECKUMU COOBITUSIMH M €r0 COBPEMEHHBIM reorpaduue-
CKHM pacIpOCTpaHCHUEM, TOAYSPKUBASI TEM CaMBIM BEIAYIIYIO POJb YKa3aHHBIX
(hakTOPOB B MUKPOIBOJIONUK JaHHOTO BHJa. K aToMy cieayer n100aBUTh, 4TO
3aMETHOC BIMSHHE HA XapaKTep TCHETHICCKON 1 MOP(OIOTHUECKON H3MEHIHBO-
CTH JJIMHHOXBOCTOTO CYCIIMKa TaK)Ke OKa3bIBAlOT 0COOCHHOCTH MPOCTPAHCTBEH-
HO-ITOJIOTUIECKON CTPYKTYpHI NOMYJSIINI BUAA, THHAMHKA €TO PACCENCHUS H
aJalI TUBHBIE BO3MOXKHOCTH.

VY ANMHHOXBOCTOTO CYCIIMKa OTMEUEHB! KIMHAIBHBIN XapaKTep M3MEHUNBO-
cTi Mop(omMeTpruueckux U MOP(OTUIINIESCKUX MPU3HAKOB M BBICOKHH YPOBEHb
muddepeHrai MeXy 3amaJ HbIMA TTOABUIAMHA S. u. eversmanni, S. u. stra-
mineus ¥ BOCTOYHBIMH S. u. intercedens, S. u. menzbieri, S. u. jacutensis [4, 5,
36]. S. u. undulatus 3aHEMaET MPOMEKYTOUHOE TTOJIOKEHUE MEXKTy TPYTIIIaMH 3a-
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MaIHBIX ¥ BOCTOYHBIX MTOABHUIOB. KpaeBrle MONBUABI Pa3IMYaroTCsi MEXIy COO0i
HE MeHee, 4eM pasHble BUuabl S. undulatus v S. parryi [2, 5]. Ilpexne HEKOTOpbIe
13 HUX OBLIN OITUCAHBI KaKk caMoCTosATeNbHbIe BUIBI [37, 38]. Kpome Toro, ycra-
HOBJICH BBICOKUH ypOBEHb MOP(OIOTHIECKOH M depeHIraium MexIy BOCTOU-
HBIMH TIOIBUIaMH JUTHHHOXBOCTOTO CYCIIHKa, B TO BpeMs Kak auddepeHnnaus
MEXy 3araHBIMH IOIBUAAMH MEX Ay c000il He3HaunTenbHa [4, 36]. IIpocTpan-
CTBCHHAs HEPAaBHOMEPHOCTHh Mop(osiorudeckoit quddepeHnnanum moareepxia-
€TCsl IMMYHOJIOTUYECKUMH JaHHBIMH [39] U 0COOEHHOCTSMH CTpOEHUS 3yOHOM
cuctemsl [40].

UccnenoBanus reorpaduveckoil M3MEHYUBOCTH W BHYTPUBHUIOBOU audde-
pennmanuu S. undulatus Ha TEHETHYECKOM YPOBHE OBUTH TPOJOKEHBI € TIO-
MOIIBIO IEKTPOPOPETHUECKOTO aHAIM3a BOJOPACTBOPUMBIX OelkoB [4, 6, 41].
B cepun ykazaHHBIX pabOT Ha OCHOBE KOJIMUECTBEHHBIX PAa3IUUMil 110 TeHETHYe-
CKUM BapHaHTaM OCIIKOB KPOBHU TpaHcheppHHa U MOCTAILOYMUHA YCTaHOBJICHBI
JOCTOBEPHBIC OTIUYHS JIHHHOXBOCTBIX CYCIMKOB 3amamHoOi (S. u. stramineus,
S. u. eversmanni) ¥ BOCTOUHOM (S. u. jacutensis, S. u. intercedens, S. u. menzbieri)
gacrei apeana. Kpome Toro, Mexay HUMH BBISIBIICHA THOPHIHAS 30HA, OXBATHI-
Barolas OOJIBIIYIO YacTh apeana S. u. undulatus B 3abaiikanse [4, 6], KoTOpas,
MIPEATIONIOKUTETIHFHO, 00pa30BaIach BCIEACTBIE BTOPHYHOTO KOHTAKTa TAHHBIX
(bopM B KcepoTepMUIECcKyo (ha3y UeTBEPTUIHOTO OJICICHEHUS U CBUICTEIBCTBY-
€T O HEe3aBEePIICHHOCTH PACXOXKICHHS HCCIICIOBAHHBIX BHYTPHUBHIOBHIX (DOPM.
K coxaneHuro, HCCIeI0BaHUS CYyCIMKOB W3 THOPUIHOM 30HBI HE UMEIIH MPOIOI-
JKSHUS, 9YTO HE TIO3BOJIIIIO aBTOPaM KOPPEKTHO OIICHUTH TAKCOHOMHYECKYIO 3Ha-
YUMOCTD MX aJUTO3MMHBIX OTINYUH.

B nacTostmeii padore ObUTH N3YYICHBI TOTIBKO 4 OB JITHHHOXBOCTOTO CyC-
nuka (S. u. eversmanni, S. u. intercedens, S. u. menzbieri, S. u. jacutensis) u3
6 HBIHE cymIecTBYIONUX [2, 3] 1 HCCIeIOBAaHHBIX PAHEE C TIOMOIIBIO AJIIO3UMHO-
ro ananusa [6]. Tem He MeHee ux reorpauueckoe pacIpoCTpaHEHHE OXBATHIBACT
3HAYUTEIBHYIO POCCUHCKYIO YacTh BUAOBOTO apeaa, U 3TO MO3BOJIMIIO TIOTyIUTh
IIPeACTaBICHUE O BHYTPUBUIOBOU reHeTHueckoi auddepenunanuu S. undulatus
Ha ocHoBe RAPD-PCR-mapképoB. RAPD-PCR-ananu3 AimHHOXBOCTBIX CYCIIH-
KOB M3 Pa3JIMYHBIX YYACTKOB apeajia MO3BOJIWI OTIIMYUTh HaM 3anaaHyo (B 1aH-
HOU paboTe MPeCTaBICHHYIO OHUM TTOABHIOM, S. u. eversmanni) 1 BOCTOUHYIO
(S. u. intercedens, S. u. jacutensis, S. u. menzbieri) popmsl. Bocempb npaiimepos
u3 jgecaru (kpome OPC—10 u OPC-16) uHUIMUPOBAINA aMITTH(HUKALINIO CIICIHU-
(buueckux pparMeHTOB, ¢ TOMOIIBI0 KOTOPBIX JIETKO WACHTH(HUIIMPOBATH 0COOCH
9THX (opM Ha dmeKTpodoperpamMmmax. Bee mpoBeneHHBIC HAa OCHOBE ATHX JAHHBIX
aHanu3bl (pacipenesicHne YacTOT NOMUMOP(HBIX MPU3HAKOB, OICHKA TCHETHYC-
CKOTO TOJTMMOp(H3Ma U TCHETHYECKHUX JAUCTAHIIMHA, TOYHBIN TeCT Ha TudQpepeH-
[UAIUIO MOMYJISAIUH) TaKXKe TUCKPUMUHUPOBAIN 3TH (POpMbL. OIHAKO, HECMOTPS
Ha BBICOKYIO TCHETHUYECKYIO TU(PQEpEeHIINANI0 JTaHHBIX Tap, BCE K€ TeHeTHYe-
ckue auctaniuu Mmexxay Humu D = 0,24-0,27 u D = 0,48 (cm. Tabn. 3 u 4 coorBer-
CTBEHHO) HIKE 3HAYCHNH, OOHAPY)KEHHBIX IIPU CPABHEHUH BBICOKONU (B (hEepeHITH-
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poBaHHBIX BUIOB monpona Urocitellus: S. undulatus — S. parryi (D = 0,33-0,44 u
D =0,53) u Citellus: S. dauricus — S. relictus (D =0,41-0,44 u D = 0,88) [19, 42].
[To pesyapraram ammo3uMHOTO aHanM3a 14 OEIKOBBIX CHCTEM KPOBU T'CHETHUEC-
ckas auddepeHnmanus 3anaaHoi 1 BOCTOYHON (HopM JITMHHOXBOCTOTO CYCIIHKa
(D = 0,187-0,192) nake mpeBBIIIaET TAKOBYIO MEXJy TapamMu OJHM3KUX BHIOB
S. suslicus — S. odessanus, S. pygmaeus — S. musicus 1 61u3ka K HabIIOAaEMOi B
HaJBUIOBOU Tpymme major [41, 43, 44]. [1o pe3ynpraram cpaBHEHUS TTOCIIEIOBA-
TENBHOCTE TeHa nurToxpoma b mutoxouapuanbHoit JJHK BocTounas u 3amagHast
reorpadpudeckue GopMbl IITMHHOXBOCTOTO cyciuka (D = 0,116) pa3nuyarorcs Kak
BoIcOKoAU(PepeHrpoBannbie BUAbI S. undulatus — S. parryi (D = 0,134) [45].

3akirouenne

[To HatMM KaHHBIM, IOABUBL S. u. intercedens, S. u. jacutensis, S. u. menzbieri,
OTHOCSIIINECS K BOCTOYHOH (hopMe, HeCMOTpS Ha TIPOCTPAHCTBEHHYIO Teorpadu-
YEeCKyI0 pa3oOLIeHHOCTh, MAJI0 OTIMYAIOTCA MEXIy co00H. Bricokoe cXoncTBo
RAPD-PCR-npodwuieii, Huzkue reHerndeckue aucraniuu (D = 0,05-0,08), pe-
3yJbTaThl TECTA HA TEHETUUECKYIO OTHOPOTHOCTH Momyssinuit (p = 1,00) u ux 06b-
enuHenne Ha NJ-punorenerndeckoi pekorctpykunu 1 UPGMA-nenporpamme
TeHETUYECKOrO CXOJICTBAa MbI CKJIIOHHBI pacCMaTPHUBATh KaK Pe3yJIbTaT OOIIHOCTH
WX TPOUCXOXKJICHUS. BIIM30CTh TOABUIOB BOCTOYHOM (POPMBI MEKIY cOO0M MO~
JICPI)KUBACTCSl JAHHBIME 110 I[UTOTCHETHYCCKOMY aHAIU3Y CYCIMKOB M3 UUTHH-
ckolt (S. u. intercedens) u Amypckoit obmacreit (S. u. menzbieri), odnagaronux
UJACHTHYHBIMU KapuoTUIaMu [46]. Boiee TecHbIe POICTBEHHBIC CBS3H CYCIUKOB
«BOCTOYHOIT» (POPMBI MTOKA3aHBI TAKKE TIPH CPABHEHUH T'€HETUYECKHUX THCTaH-
LU ¥ TOTYYEHHBIX 10 pe3ylbraTtaM ajuio3umMHoro ananusa (D = 0-0,021) [41] u
CpaBHEHUS IMMOCIICA0BATEIBbHOCTEH TeHa uToxpoMa b muroxonapuansHor JTHK
(D =0,022-0,05) [45].

CpaBHEHrE 3HAYCHWH TEHETHYECKUX JUCTAHINN, TONYyYEeHHBIX 1Mo 288
RAPD-PCR-npusznakam i nomyisinuid (0,04), monsunos (0,05-0,08), reorpa-
¢uaeckux popm (0,24—0,27) u BunoB noapoxa Urocitellus (0,33-0,44), mokazaio
CYIIECTBOBAaHME XHMATyCca MEXKIY Ka)IbIM U3 MEPEUUCICHHBIX YPOBHEH THBEp-
rernuu (tTabdmn. 3). Kak BUIIHO W3 NPUBEICHHBIX JAHHBIX, pa3pbiB MEKIY 3Haue-
HUSIMH JIBYX IIOCJICIOBATEIbHBIX YPOBHEU MOABUABI — reorpaduyeckue GopMbl
Oosiee 3HAYUTENCH (B CpellHEM B 3 pasa), 4eM MEKIY YPOBHSAMH reorpaduaecKue
(opMbI — BuABI (B cpeHEM MouTH B 1,7 paza).

B memoMm, xapakTep reHeTHUSCKOH TU(QEpeHITHANH JIINHHOXBOCTOTO CyC-
JIUKa Ha MOJIEKYJSIPHOM YpPOBHE COIVIACYETCs C JaHHBIMH MOP(OIOTHYECKOro,
MOP(OMETPHIECKOTO U AITIO3UMHOTO HCCIICIOBAHUHA O 3HAYUTENHEHON CTETICHH
OTJINUUil BOCTOYHOM 1 3amaaHoil (hopM. BricokHit ypOBEHb aJllIO3UMHOM U MoJIe-
KyJsipHOU nuddepeHuanum reorpapuaeckux GopM JUTMHHOXBOCTOTO CyCITHKA
MO3BOJISIET C PABHOM J10J1eii 000CHOBAaHHOCTH paccMaTpuBaTh UX JTHUOO0 B Ka4yeCTBeE
CaMOCTOSITEIHBIX TAKCOHOB BHJIOBOTO YPOBHS B paMKaxX HamBupia S. undulatus,
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00 B paMKax €IUHOTO BHJA, OOJIAJArOIero MaKCUMallbHOW BHYTPHBHIOBON
reorpaduueckoil U3BMEHUYMBOCTHIO. 1JIsl pelIeHrs: JAHHOTO BOMIPOCca HEOOXOAUMO
MPOBECTH KOMIUIEKCHOE HCCIIeIOBaHNE THOPHUIHON 30HBI 3TUX (opM B [Ipubaii-
Kajbe U 3amaaHoi yactu 3abaiikanbs. B moboM ciydae cyliecTByromas CTpyK-
Typa TalleapKTHIeCKOTO BUIa Spermophilus undulatus sBIseTcsl pe3yabTaToM
MIPOIOJDKAFOIIETOCS MpoIiecca BHI000pa3oBanusl, reorpapudeckie GopMbl KOTO-
poro, 1o Bcel BUIAMMOCTH, c(POPMUPOBAIHMCH CPABHUTEIBHO HEABHO, BO BpEMs
MOCJIEHETO MISUAIBHOTO (JIEIHUKOBOTO) TIEPHO/A.

Aemopul braeooapsam 0-pa 6uon. Hayk, npog., 3as. nabopamopueli yumozenemurxu Mn-
cmumyma ouonoeuu pazeumusn E.A. Jlanynogy u kano. Ouon. Hayk, cmapuie2o HayyHo20 co-
mpyouuxa nabopamopuu yumoeenemuxu Mncmumyma ouonoeuu passumus (2. Mockea) O.B.
bpanonepa 3a mobeznoe npedocmasierie 0opazyos mrkauell perukmoso2o u OIUHHOX80CMO20
CYCIUKO8, O-pa OUON. HAYK, 8e0yUe20 HayuHo20 compyOHuKka Mncmumyma ceonocuu aimasa u
onazopoonvix memannos CO PAH (2. Axymck) I’ Boeckoposa u maaouieco HayuHo2o compyo-
nuka buonozo-nousennozo uncmumyma /[BO PAH (2. Braousocmox) IO.B. Tamonogy — 3a no-
Mowb 6 coope u 06pabomke mamepuand.
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GENETIC VARIABILITY AND DIFFERENTIATION OF LONG-TAILED GROUND
SQUIRREL (Spermophilus undulatus) BASED ON RAPD-PCR ANALYSIS

The manuscript of Tsvirka M.V. and Korablev V.P. « Genetic variability and differen-
tiation of long-tailed ground squirrel (Spermophilus undulatus) based on RAPD-PCR
analysis» devoted to clarify the intraspecific taxonomy using the methods of molecular
genetics. The study contributes to the processes of microevolution and speciation in
Mammals, and studies of biodiversity in Siberia and Russian Far East.

Long-tailed ground squirrel Spermophilus undulatus (Pallas 1778) is the polytypic
species of Holarctic genus Spermophilus (F. Cuvier 1825). It is distribute in the moun-
tainous and foothill regions of the North-East Asia (from the Tien Shan to the Amur
region and Yakutia). Wide geographical spread caused the considerable variability
of phenotypic characteristics of its component forms. Six subspecies of modern long-
tailed ground squirrel: S. undulatus undulatus (Pallas 1778); S. u. stramineus (Obo-
lensky 1927); S. u. eversmanni (Brandt 1841); S. u. intercedens (Ognev 1937); S. u.
Jacutensis (Brandt 1843); S. u. menzbieri (Ognev 1937) (Gromov et al, 1963; Gromov
et al, 1965; Gromov, Erbaeva, 1995) were described on the basis of bio-ecological and
morphological features. Despite of this fact the intraspecific systematics of S. undulatus
based on classical morphological data is controversial and requires confirmation with
using modern molecular genetic techniques.

To clarify the intraspecific taxonomy of S. undulatus comparison of genetic poly-
morphism of four subspecies (S. u. intercedens, S. u. eversmanni, S. u. menzbieri and
S. u. jacutensis) by RAPD-PCR analysis of total cellular DNA using ten arbitrary oligo-
nucleotide primers. For the first time identified features showing significant differences
between “western” and “eastern” forms, as well as taxon-specific marker fragments
for individual subspecies. The values of the parameters of genetic diversity and phylo-
genetic NJ-tree and UPGMA-dendrogram of genetic similarity of populations were ob-
tained. High level of genetic differentiation between the “western” and “eastern” forms
of long-tailed ground squirrel (D = 0.24-0.27, p = 0.00) and the proximity of the eastern
subspecies of each to other (D = 0.005-0.008, p = 1.00) were showed. The obtained
results allow to consider the validity of an equal share of two long-tailed ground squirrel
geographical forms, either as separate taxa within the species level nadvida S. undulatis,
or within a single species, which has a maximum intraspecific geographical variability.

Key words: Spermophilus undulatus;, RAPD-PCR analysis; RAPD-markers; ge-
netic variability, intraspecific differentiation, phylogeny.
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