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HNPEABAPUTEJ/IBHBIE PE3VJIBTATBI U3YUYEHUA YPOBHS .
IFEHETUYECKOI'O CXOACTBA UHBA3ZUBHbBIX U ABOPUT'EHHBIX IOIIYJISINA
AJIBIYOBOMU TJIN (BRACHYCAUDUS DIVARICATAE SHAP., 1956)

IpencraBieHsl NpeaABapUTEIIbHbIC Pe3y/IbTaThl H3yUeHHUs TeHeTHnIecKoi Bapuabdenbuocti STR-mapkepos (short tandem repeats)
B MHBA3UBHBIX U a00OPUTeHHBIX MOMYJSUUAX U Brachycaudus divaricatae Shap., SBISIOLUICHCS OIACHBIM BpeAUTENEM anblan (Prunus
divaricata Ldb s. 1.). [l cpaBHeHHs1 00pa31I0B, KOJUIEKTHPOBAHHEIX HA TEPPUTOPUH NTepBUIHOTO (ApMenust) 1 BropuaHoro (bemapycs)
apeaJioB, ObLIN HCIIOIb30BaHbI 7 MUKPOCATEIUTUTHBIX JIOKYCOB. B pesyibrare ycraHoBIeHO, 4To T U3 benapycu o6nanaroT MeHbIIMM
YPOBHEM I'€HETHUECKOH BapHaOeIbHOCTH, YeM U3 APMEHHH, OJJHAKO 9TH PA3NIM4Ms HE3HAUUTEIbHbI. TakiuM 00pa3om, skcnancus B. di-
varicatae Ha HOBbIE TEPPUTOPHHU MPOXOAUT Oe3 CYLIECTBEHHOH MTOTEPH FeHETHYECKOil BApHaOeIbHOCTH.

Kniouesvie cnoea: Brachycaudus divaricatae; Tan; reHeTHYecKass BapHaOeNbHOCTh; MHBAMAEPHI; albldoBasi T, MUKPOCATEN-
nuTHbIE JOKyChl; STR-ananus.

The article presents the preliminary results of studying the STR-markers variability of invasive and aboriginal populations of
Brachycaudus divaricatae Shap., which is a dangerous pest of cherry plum (Prunus divaricata Ldb s. 1.). Seven STR loci were used for
comparison of samples collected in Armenia and Belarus. It’s found that aphids collected on the territory of Belarus have the less level
of the genetic variability than Armenian ones. But these differences were not significant. It means that the expansion of B. divaricatae
in novel territory occurs without significant loss of the genetic variability.

Key words: Brachycaudus divaricatae; aphids; genetic variability; invasive species; cherry-plum aphid; microsatellite loci;
STR-analysis.

B xonme 1990-x — magane 2000-x IT. 4eTOBEYECTBO CTOIKHYIIOCH C 000CTPEHUEM DKOIIOTUIECKON TpolIte-
MbI OMOJIOTMYECKUX WHBA3UH — MHTCHCH(DHUKALIUEH MPOLIECCOB BTOPIKECHUS YYKEPOIHBIX IS PErHOHAIBHBIX
(bayH TakcoHOB. HOBBIE BHUJIBI-BCEICHIIBI €KETOAHO PETUCTPUPYIOTCS Kak B EBpore, Tak u B ctpanax Hosoro
Csera, ABctpanun, Boctounoit Asun. [Iporiecc, KOTOpEIi Ha TEPBBIN B3I TOJKEH MTPUBOAUTH K yBEITHYE-
HUIO OUOJIOTUYECKOTO Pa3HO00pa3usi, MOMOIHSIS CIIOKUBIIIHECS PETUOHATIBHBIE COOOIIECTBA HOBBIMH BUIAMH,
Ha JieJie HEeCEeT TSDKEIbIe MOCIIEACTBUSA, YCUIINBAs MEXBHIOBYIO KOHKYPEHITUIO, YTO OITACHO Il aDOPUTEHHBIX
U TIPEKIE BCETO YHJICMHYHBIX BUJIOB, TOCKOJIBbKY 3a4acTyl0 CTABHUT MX Ha TPaHb YIPO3bl HCUE3HOBEHN [ 1].

Cpeny BHIIOB-WHBaiAEPOB 0CO00€ MECTO 3aHUMAIOT BPEIUTEIN PACTEHUH, B MIEPBYIO OUepellb KyJIbTHBHU-
PYEMBIX U IPYTHUX XO3SHUCTBEHHO IICHHBIX. MIHBa3uu purodaroB Ha HOBBIC TEPPUTOPUHU OOJIEIYAIOTCS IUPO-
KO MHTPOAYKIUEH MX KOPMOBBIX PACTEHUH M TPAHCTPAHWYHBIM IEPEMEIICHUEM TT0CaJOYHOT0 MaTepuaa.
MHor#He 3 HUX, B YaCTHOCTH T (Insecta: Aphidoidea), ObICTPO amanTUPYIOTCS K HOBBIM YCIIOBHUSIM, HEPEIKO
MEHsIsI BApUAHT OMOJIOTHYECKOTO LKA M CIIEKTP KOPMOBBIX pacTeHui. [10CKOIbKY OHM CIIOCOOHBI MEpeHO-
CUTh OOJIBIIIOE YHCIIO MAaTOTeHHBIX ISl PACTEHUI BUPYCOB, MX WHBA3HUU MPEICTABISIFOT OOJBIIYIO TIpo0ieMy
JUTS PACTEHUEBO/ICTBA.

K uucny nHBaiiiepoB, B HacToOsIIEe BpeMs YCICIIHO OCBOMBIIUX TEPPUTOpHUI0 benapycu, mpuHaIIeKUT
aneraoBas T (Brachycaudus divaricatae Shaposhnikov, 1956), xotopas Bpemut ansrae (Prunus divarica-
ta Ldb s. 1.) u ee canoBeiM (opmam. B. divaricatae sensiercst purodarom P divaricata, u ee eCTeCTBEHHO-
HCTOPUYECKH CIIOKUBIIHMICS apean He MOT BBIXOIUTH 3a MPEIeIbl TEPPUTOPUH TPUPOAHOTO MTPOU3PACTAHUS
aJpvu — 3aKaBKas3bsl W Tpuierarommx pernoHoB Mamoii, [lepenneit u Cpemneit Asuu. B mocnemyrorniem
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BCJIE]] 332 MHTPOAYLIMPYEMOM U BBOAUMOM B HACAIKACHHUS aJIbIUOM ATOT BU TJIEH IIUPOKO paCIpOCTPAHUIICA TIO
EBpone, nponuknys Ha tepputoputo [lonsmu [2, 3], Jlutest [4, 5] u benapycu [5]. K nacrosiemy BpeMeHu
OH CTaJll OOBIYHBIM B CaJIOBBIX M JACKOPATUBHBIX HacaXAEHHUsIX bemapycu, rae omryTHMO BPEAHUT PaCTEHUSIM
aJIBIYH.

OnuH U3 BayKHEHIIINX BOMPOCOB H3yYEHHSI MHBa3WBHBIX BUIOB (PUTO(HAroB — 3TO IPOTHOCTHUECKAS OLIEHKA
peanu3anuy penpoxyKTHBHOTO MOTEHIIHAIa WHBalepa Ha HOBOW TEPPUTOPHH, a TaKKe €ro CIoCOOHOCTH
OCBaMBaTh MPOU3PACTAIONINE 3/1eCh HOBBIE /i (puTodara KopMoBeIe pacTeHus. [Ipu »Tom dem BhIme ypo-
BEHb I'€HETUYECKON BapuaOeIbHOCTH MHBA3UBHOM MOMYJSILMH, TeM 00JIee OaceH MHBANHAEp C TOUKU 3PEHUS
peanu3anyy CBOEr0 MAKCHMAaJIbHOIO MOTEHIMAIa U MPUCIOCOOICHHUS K HOBBIM IKOJOTHUECKUM YCIIOBHSIM.
Panee Mbl npencraBuim padoTy, KacaroLIylocsi OLIEHKH 001eil MopdoMeTpruieckoi N3MEHYNBOCTH UHBA3UB-
HBIX TONyJsiuuid B. divaricatae B cpaBHeHMHU ¢ abopureHHbIMH. OKa3anock, 4To OoJiee IMUPOKOe BapbUpOBa-
HUE 3HAYeHU MOPPOMETPUIECKUX MTPU3HAKOB HAOIIONANOCH y e u3 bemapycu [6]. B pamkax ykazanHOTO
HCCIe0BaHuUs ObUTH TOJTy4YeHBI IEPBhIe CPABHUTEIBHbIC TaHHBIE 00 YPOBHE IeHETHUECKON BapuaOeIbHOCTH
TJIeHl MHBAa3UBHBIX U a0OPUT€HHBIX MOMYJSLHHA, KOJUIEKTUPOBAHHBIX HA TeppUTOpuH benapycu (MHBaiaepsbl)
u Apmenun (abopureHs).

MaTepna.an U ME€TObI I/ICCJ’[eIIOBaHHﬁ

CoOopwl Tieit B. divaricatae Ovumm BbmonHeHbl B 2010-2012 rT. Ha TEppUTOPUU BCEX IIECTH
aJIMMHUCTPATUBHBIX oOnacteit bemapycu (bpecrckas, ['omenbckas, I'ponaenckas, Butedckas, Morunesckas,
Munckasi) u . Muncka. /[l cpaBHEHHs HCHONB30BaHBI 00pa3lbl, KOJJICKTMPOBAHHBIE HA TEPPUTOPUHU
YeThlpex aJMHHUCTpPATUBHBIX oOmactedl PecnyOnmmuku Apmennn (AparanortHckas, Koraiikckas, TaBymickas
u Cronukckas) I A. Kaparsia n A. O. AliBa3sH, 3a 4TO aBTOPHI UM YpE3BbIYaiHO PU3HATENBHBI.

JHK Bbyiensuin W3 €IWHUYHBIX TIEH C NMpUMEHeHHueM Kommepueckoro Habopa (Thermo scientific).
st momydeHus: MUKpocarelUIMTHBIX moBTOpoB (STR) wucmonp3zoBanmu mpaiimepsl [7], mpeacTaBiIeHHBIC
B Tabn. 1.

Tab6numa 1
IIpaiimepbl, NpUMeHsIBIINECS 1JIsl AHAJIM3a BAPpUA0eIbHOCTH
MHKPOCATEJIMTHBIX JIOKYCOB Brachycaudus divaricatae
Jlokyc Motus IlocnenoBarenbHOCTD, 5'—3'
CTTAAGACGACGCGATGACG
Bh = CT3H] (€T, (AC)s ACAGCAGTCGTAGAGTGTGA
GAATTGCCGGCTATCAAGAC
Bh—GT3B4 (TG), CG(TG), ACGCGCAGCAGATGAGATAC
ATCTCCTCATCCAATCGGTG
Bh—GI3B5 (AC),y ATACGTGAAGTCTGTTGGTG
GCGCFGGGATATGTCTTCTT
Bh—GT3CY (AC)s CGGTTCTGTATTGAGACGCA
CGAGAAACGGGTGGTGTTGA
Bh—GT3D5 (TA); TG(TA), AACCGCACACAGAATGTCAC
TAGGAGACCGGAACTGCAGA
Bh—GI3D8 (CA) GCGTGTCTGAAGTGCGAGTG
ATGCCACGTCTGTCAGCCA
Bh = GI3G9 (€T (CA),y CGTCGTGCTATACTCGGACA

Peakumonnass cmech g momumepasHo-nienHoi peakiuu (I1L[P) comepkana B 25 mxor: 12,5 Mk
2 x MasterMix (TIpaiimrex, Benapycs), 5 mxn H,O no 0,5 Mmmons/M® kaxkaoro npaiimvepa, 3 ur JIHK. TII[P
ocymecTBIsuM B pexume: 95 °C — 15 mun; 40 nuxios no 94 °C — 1 mun; 63 °C — 1 mun 30 ¢; 72 °C — 1 mum;
60 °C — 30 mMuH.

Onpenenenue amuH STR-(parMeHTOB poBesy 1o pe3yasraTtam IeKTPo(HOpeTHIeCKOro pas/IesieHus ¢ o-
Mmortnkto iporpammbl GelQuest 3.2.1. B npunoxkenuu ClusterVis nporpammsr GelQuest moctpouniu OMHApHYIO
JIUCTAHIIMOHHYIO MaTPHUIly Ha OCHOBE B3BCLICHHBIX CBKJIMJIOBBIX AMCTaHIMU. CTaTUCTHUECKYI0 00pabOTKyY
pe3ynbraToB BeIMONHWIM B ipriioxkenun ClusterVis metomom principal coordinates analysis (PCoA).
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Pe3yJ'II)TaTbI I/ICCJIC)IOBaHHﬁ H UX 06cy>w]e}me

Ycranosneno, uro STR-dparmentsr y B. divaricatae, xonnektupoBaHHbIX B benmapycu m Apmenun,
pa3nnuvaIich N0 AJIMHE ¥ YUCITY BBISBICHHBIX aljieliel, KOTopoe BapbupoBaiio oT 1 10 5, mpuyeM y oOpa3moB
13 APMEHHUH OTMEUEHO OoJibIliee YMCIIO ayieliel Jiokyca G9, a u3 benapycu — jokyca D8. [lo ocrambHbIM
JIOKYCaM YHCJIO BBISABICHHBIX aJUIeel y UCCIIeyeMBIX 00pasIioB TieH ObIJI0 OJMHAKOBBIM.

Kak B aOopureHHbIX, TaKk U B MHBAa3UBHBIX IMOMYJALHUIX TJCH ObUIM 0OHAPY)KEHBI HOCUTENIN YHHUKAIBbHBIX
aiyenei, T. €. GpparMeHThl, KOTOpble OOHAPYKUBAUCH B (hoperpaMmax 0coOel TOJIBKO U3 OAHOM MOMYISILKH.
Bcero obnapyxeHo 9 yHHKaJIbHBIX ajuleiel, mpuyeM 6 u3 HUX ObLIM OTMeYeHbl y 00pa3uoB u3 benapycu, 3 —
y 00pasioB u3 Apmenuu (Tadm. 2).

Tabnuma 2
BrisiB1eHHbIe YHUKAJIbHBIE ajl1ean neeaenoBanubix STR-okycoB Taeii B. divaricatae
JlmuHa anenw, 1. H.
Jlokycsl
Co6ops! Tiieit u3 bemapycn CoOopsl TiIeH u3 ApMeHun

Bh—GT3B4 43 180
Bh— GT3B5 125 (50 % ocobeii) -
Bh—GT3C9 80, 100, 120 -
Bh— GT3D8 72—75 (12,5 % ocobeit) 179—182 (75 % ocobeii)
Bh—-GT3G9 - 385 (50 % ocobeit)

Heo0xonumo oTMeTHTB, 4TO Yy 00pa3noB, KOJUIEKTHPOBAaHHBIX B benapycu, oTMedeHbl 3 yHUKaJIbHbIC all-
neu Jjokyca C9, B TO BpeMs KaK Y TAKOBBIX U3 APMEHUN YHUKAJIBHBIX aJUIeNIeh TaHHOTO JIOKyCa HE OTMEUYCHO.
B 10 xe Bpems y 50 % o0pa3noB, COOpaHHBIX Ha TEPPUTOPHH APMEHHH, OTMEUEHBI YHUKAIbHBIE aJUIEIH JI0-
kyca G9. B o0pasiax, coopanHbiX B benapycu, yHUKaIbHBIX aJlIefeld JaHHOTO JIOKYca HE OTMEUANOCh.

ITo ypoBHIO cxonctBa — paznumuusi STR-marTepHOB OBUTH paccUuMTaHBl NAPHBIC TEHETUYECKHE TUCTAH-
LIUU OTJICJIBHO JUIS TJICH, KOJUIEKTUPOBAHHBIX B benapycu u Apmenuu, B Ta0i. 3 NPUBEACHBI UX JHAIIA30HbBI
(min — max) u cpegHHE (av.) 3HAYCHUSI.

Ta6nuna 3
I'enernueckue qucranuum no ucciaenoBanubiM STR-10kycam Mexxkay odopasuamu B. divaricatae
I'enetnueckue qucTanmMu
Jlokye Coops! el u3 benapycu, COopsl el U3 ApMeHun,
min — max (av.) min — max (av.)

Bh—CT3H7 0,000-0,630 (0,382) 0,000-0,853 (0,474)
Bh— GT3B4 0,000-0,567 (0,352) 0,000-0,621 (0,438)
Bh— GT3BS5 0,000-0,673 (0,442) 0,000-0,632 (0,450)
Bh—-GT3C9 0,000—0,599 (0,405) 0,000-0,764 (0,469)
Bh— CT3D5 0,000—0,635 (0,488) 0,000-0,707 (0,517)
Bh— GT3D8§ 0,000—-0,686 (0,515) 0,000-0,632 (0,232)
Bh—GT3GY9 0,000-0,674 (0,507) 0,000-0,674 (0,515)

3HaueHHs TEHETUYEeCKUX TUCTAHIMKA Mexa1y oOpa3naMu n3 aOOpUTEHHBIX MOMYJSIHNA Majo TpEeBbIIIAIH
pasMepbl FTeHETHUECKUX TUCTAHIA MEX Ty 00pa3liaMyi HHBAHIepOB, OJJHAKO 3TH PA3IHUUs ObUIN CTATUCTHYC-
cku 3Hag9uMHI (p = 0,000 0).

PaccunTaHHble TeHETHYECKHE AUCTAHIIMU MCIOIB30BAIH JUIS TIOCTPOCHHS TPaGHUKOB METOIOM KOOP-
JUHAIIMOHHOTO aHalln3a, Pe3yabTaThl KOTOPOIO MpeacTaBiIeHbl Ha puc. 1. B cooTBeTCTBUU ¢ METOAOM HUC-
CJIeJOBaHHbIE TeHETUYECKNE 00pa3ibl H300PaKeHbl B BUJE CKOILICHUSI TOYEK B TPEXMEPHOH cHCTEME KO-
OpJMHAT.
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Puc. 1. Aranm3 cxomcTBa MUKPOCATEIUIUTHBIX JIOKYCOB B. divaricatae: a — noxyc B4;

6 — nokyc D5; ¢ — nokyc H7; e — nokyc G9; 0 — nokyc D8; e — nokyc C9.
® — Apmenus; @ — benapych
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Pesynbrars! ananusza BEIOOPKH MO KKIOMY MHKPOCATEIUIMTHOMY JIOKYCY B OTAEIBHOCTH TOKA3alHd, YTO
obpasusl 3 benapycu He oOpasyroT Ha rpaduKax M30JUPOBAHHON I'PYMIBl (MCKIIOYEHHE COCTAaBIISET JIO-
Kyc H'7), 4TO CBUAETENBCTBYET 00 OTCYTCTBUM MPUHIUIHUATIBHBIX PA3TUUN MEXKIY a0OpUreHHBIMHU (hOpMaMu
u uHBaiigepamu. OpHako npu oObeauHeHnH pe3ynsratoB PCA-aHanm3a oka3anoch, 4TO BCE UCCIENOBaHHBIE
00pa3ibl pa30MIINCh HA TPH Pa3HOBEIMKUE TPYMITBI (pHUC. 2).

zZ A

0,20
B. divaricatae
(Apmenus)

0,104 11 } . T °
| a
| . @'—0,20

>

B. divaricatae
(Apmenus)

~020

020 y

B. divaricatae
(Apmenusi, benapycn) -0,20

Puc. 2. AHanu3 cxoncTBa MUKpPOCATEIUIUTHBIX JIOKYCOB B. divaricatae,
KOJJICKTUPOBAHHBIX Ha Tepputopuu Apmenuu u benapycu

LenTpanpHas rpymmna oObeAMHANA TAEH KaK W3 WHBA3WBHBIX, TaK W U3 A0DOPUTEHHBIX MOMYIAINI, OHA
BKJIFOUAJa TJICH, 3HAYUTEIIBHO OTIIMYAIONIUXCS JPYT OT Jpyra, OJIHAKO BCE OHU MOIIU C(hOPMUPOBATH (HUIIO-
TeHeTHYECKHUE CBSI3HM MEXIy co00i. Etie aBe rpymibl Obutr 00pa30BaHbl TONBKO TISMH U3 APMEHUH, B HIX
BOILIN 00pa3iibl, YbH STR-maTTepHbl HE MOTIIHM OBITh «CBSI3aHBI) C OCTAJIBHBIMHU LEITOYKOHN 3JIEMEHTAPHBIX
ABOJIFOIIMOHHBIX COOBITUH. DTOT (PaKT COOTBETCTBYET OXKHJIA€MBIM PE3yJbTaTaM, MOCKOIbKY MOXKET OBITh
ciencTBueM peanm3anuu «dddexra ocHoBarenss». OgHAKO, YIUTHIBAS KPAHHIOID MOJIOAOCThH KOJIJICKTHPO-
BaHHBIX Ha TeppuTopuu benapycu nonynsiuii B. divaricatae (meree 10 JeT, 4TO COOTBETCTBYET MPUOIU3H-
TEJIHHO AecsATH MOoI0BbIM 1 40—50 mapTeHOTeHeTHYEeCKUM TTOKOJICHHSIM ), MOYKHO 3aKJTFOUUTh, YTO HKCIIAHCHUS
el B. divaricatae Ha HOBBIE TEPPUTOPHH MPOUCXOIUT O€3 CyIIECTBEHHOW MOTEPU FeHETUUECKON BapHa-
OCIIBHOCTH.

Takum 0Opa3om, MHBa3UBHBIC MOMYJSIIMU B. divaricatae na Tepputopun benapycu o01agaioT MEHbITUM
YPOBHEM I'€HETUYECKOI BapraOeIbHOCTH, YeM aDOpUTEHHBIE Ha TEPPUTOPHH APMEHUH, OJJHAKO ATO Pa3lIuine
HE ABIISIETCS KapIWHAIBHBIM. Pe3ynbTaTel ncciiefoBaHus MOKa3ald, YTO dKCnaHcus B. divaricatae Ha HOBBIE
TEPPUTOPHU TMPOUCXOTUT O€3 CYIICCTBEHHOW MOTEPU T'CHETUYECKOH BapuaOeIbHOCTH, a €CJIM OlEHUBATh
KOJINYECTBO BBISIBJICHHBIX YHUKaJIbHbIX STR-amnmeneil — maxe ¢ ee yacTUyHbIM Bo3pacTaHueM. [Tockonbky
YPOBEHb F€HETHUECKOH BapraOeIbHOCTH MHBA3UBHBIX MOMYIISIITNN HAXOAUTCS B TIPSIMOM CBSI3U C MX TTOTCHIIN-
aJbHOM OMACHOCTBIO KaK BPEAUTENCH CENbCKOXO3SMCTBEHHBIX U IPYTUX KYyJbTUBUPYEMBIX PACTEHUHN, TaHHBII
BOIIPOC TPEOYET TIIATEILHOTO TOMOTHUTETHFHOTO H3YICHHUS.
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Tocrynuna B penakuuio 25.06.2015.

Mapusa Muxaiinoéna Bopooveea — actiupanT Kadeapsl 30070ruu ononorudeckoro ¢akymnsrera bI'Y. Hay4nblii pykoBoquTes —
H. B. BopoHnosga.

Huna Bnaoumuposna Boponosa — xaHannatr OWOIOTHYECKHX HAyK, JOLEHT Kadexpsl 30010ruu OHONIOrHYEcKOro (akyib-
teta BI'V.

Cepzeii Bnaoumuposuu Byza — noxtop OHOJIOTHUECKHX HayK, mpodeccop, 3aBeayronmi kadeapoil 30010rHu GHOIOTHIECKOro
¢axynbrera BI'Y.



