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SlkuMeHko JlrogMmna BnaguMmpoBsHa

BnaaMBOCTOKCKMIA rOCYyAapCTBEHHbIN YHUBEPCUTET SKOHOMUKM U CEpBMUCA
BnagmeocTok, Poccus

KapTtasuesa MpuHa BacunbesHa

Buonoro-nouseHHbIn nHcTuTyT 4BO PAH
BnapmsocTok, Poccus

leHeTMUeCKas ONAaCHOCTb TEXHOreHHbIX
3arpsisHeHuii (Ha npuMepe 30Hbl 3KONOrMYECKOro
Kpusuca [lanbHeropckoro ropoackoro okpyra
Mpumopckoro Kpas)

lpoBeneHo 3KO/MOro-reHeTMyeckoe 06cCref0BaHME  30Hbl, 3arps3HAEMOW
BbIBpOCAaMM rOPHO-XMMMYECKOr0 KOMBMHaTa «bop» U ropHO-MeTannypruyeckoro
kombuHata  «[Hanbnonumetann»  (MpuMopckuit  Kpan). B kauvectse
BMOMHAMKATOPOB  MCNONb30BaHbl Tpu (GOHOBbIX Ana  [puMopbs  BWAOB
CMHAHTPOMHbIX FPbI3yHOB. [ToKa3aHa BbICOKAas CTeMeHb MyTAareHHOW OnacHOCTM
TEXHOMEHHbIX 3arpsi3HEHUI: B HENOCPEACTBEHHOM BAM30CTU OT 3aBOA0B YPOBEHb
XPOMOCOMHbIX QHOMaNnuih M aHOManWii rosoBOK CNepMUEB BO3pacTaeT B 3-
10 pas3. Moka3aHo, YTO 3KONOro-reHeTUYeCKUn MOHUTOPUMHT C UCMONb30BAHUEM
OMOMHAMKATOPHBIX BMAOB TIpbI3yHOB (ayHbl [lpuMopba no3BonseT pewwatb
NpUKNagHble 334341 N0 Pa3MeLLEHMIO U NNAHUPOBAHMIO 3aCTPOMKM, 30H OTAbIXA
U Cenbx0306bEKTOB.

KnioueBble cnoBa M CNOBOCOYETAHMA: XPOMOCOMHbIE aHOManuu, aHOManuu
CrepMMeB, rPbI3yHbl, [OMOBAsA Mbillb, TEXHOrEHHOE 3arpsi3HeHMe, BUOMHAMKALMA.

OLieHKa MyTareHHOM M KaHIepPOreHHOM OMacCHOCTU 3arpsi3HEHUI OKpPY>Karo-
el cpenpbl I 4Yel0BeKa — BakKHelIlas 3ajzada 3KOJIOTMYEeCKOro MOHUTO-
pUHTa, OJHAKO 0OCe0BaHMe Ue/l0BeuecKmx IMOMyJIsiuii oueHb JOPOro U Co-
MIPSDKEHO C LIeJIBIM PSIOM TPymHOCTel. MeTon 6MOMHAMKAIMK C TTOMOIIbIO
aHa/IM3a IMOIYJSLMI IPbISYHOB CUMTAETCS XOpOollel ajabTepHaTUBOI. IIpe-
MMYIIECTBO IPHISYHOB Mepeld APYTrMMyY OMOMHAMKATOPHBIMM TPYIIIIaMy Opra-
HU3MOB (MMUKpPOOpraHM3MaMy, HaCeKOMBbIMM, PACTEHMSIMM) 3aK/IIOUAEeTCS B
peanbHOM BO3MOXHOCTHM 3KCTPATOJISIIIMU MOTYyYeHHBbIX JaHHBIX HA Yeji0BeKa.
SBnsIsich  MpeACTaBUTENSIMM  OLHOTO Kjacca IMO3BOHOYHBIX SKMBOTHBIX
(Mammalia), TpbI3yHbI (HU3MOJOTUUECKM M T€HETUYECKM OJN3KM K YeIOBEKY,
00HapYKMBAIOT CXOOHYIO peakiuio Ha MyTareHbl. O61Tast psIOM C YeJIOBEKOM,
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OHM VCIIBITHIBAIOT Ha cebe Te ke HeOGJIATONPUSTHBIE BO3AEMCTBUSI OKPYKaI0-
1Iei cpebl.

HeszameHMMbIMU NIpeMMYLIECTBAMM TPBISYHOB SIBJISIFOTCSI BBICOKAST UNC-
JIEHHOCTh U ropa3fo 6oJiee BbICOKASI, [0 CPABHEHMIO C UeJI0BEKOM, TeHeTuue-
CKast OHOPOJHOCTD TOITYJISIIINIA, ObICTpasi CMeHa MOKOJIeHU A, TT03BOJISIONast
OIIeHMBATb OTHAJIeHHbIE TeHeTUUEeCKMEe TTOCIeICTBUSI MyTareHHbIX BO3JelCT-
BUI1, B TOM UMCJIe Yyepe3 IJIUTe/bHbIe TPOMEXYTKM BpeMeHU M0c/ie yaaaeHnus
MYTareHHbIX areHToB "3 cpenbl. OOLIENM3BECTHO, UTO [OMOBAs MBbIIIb —
MMEHHO Ta MOJeJb, IJII KOTOPOM XOPOILO UCCIeS0BAHO OEeiCTBUEe XUMuye-
CKMX MyTareHoB M paguanyiu. JJaHHble 10 J1ab0paTOPHBIM MbIIIAM ObLIN yC-
MenHo ucnonb3oBanbl HayunsiMm komuretom OOH mo peicTBUI0O aTOMHOM
paguaium mpyu 060CHOBAHUM YPOBHEN OXXMIAE€MbIX TeHeTUuecKux 3(¢peKToB
B MOIYJISIMSIX YeI0BeKa IO, BAUSHMEM MOHU3UPYIOLe paguanmn.

Vicriosib30BaHMe TPHI3YHOB B KAUECTBE MOIE/IbHBIX 00BEKTOB IIPU OIIeH-
Ke TeHeTUYEeCKOI OMAaCHOCTU 3arpsi3HEHUII PEeKOMEHIO0BAHO PSAOM aBTOPU-
TeTHBIX POCCUMIACKMX M 3apyOeXXHbIX reHeTMKOB [2, 15]. LiuToreHeTtmyeckuit
MOHUTOPYHT C ITOMOIIbIO TPHI3YHOB JI0Ka3aa CBOIO 3¢h(eKTUBHOCTD, OyIyun
TpUMeEHEeH 151 U3YYeHUSI MyTareHHOTO MOTeHIMana Cpeabl Ha TEPPUTOPUSIX,
3arpSISHEHHBIX PAAMOAKTUBHOCTBIO Iocjae YepHOOBLIbCKON aBapum [9] u
spepHbIX ucnblTanuit (Toukmit mosmron OpeHOYPrcKoi 06y1acTy), a TaKKe
XMMMUYEeCKOro 3arpsisHeHus: B CBepIJIOBCKOI obsact [2, 3].

YYeT HUTOTeHeTMYEeCKMX HapyUIeHMiI cuuTaeTcs Haubosiee MHGOPMA-
TUBHBIM METOAOM OIIeHKM TeHEeTUMYeCKOI OMacCHOCTY, PeKOMeHAOBaHHbIM
BcemupHoit opranmsanyeit sapaBooxpaHeHust [10]. HacToTa XpOMOCOMHBIX
aHOMaJINi B BBICOKOM CTEIIeHM KOPpeJIMpyeT C YaCTOTOM TOYKOBBIX MYTaILUA,
MOBPEXAAINX MHAUBUIAYAIbHbIE TE€HbI, CIYXXUT XOPOUIUM MHAUKATOPOM
KaHLIepOTeHHOCTM 3arpsi3HeHuit cpefpl [2]. YueT aHoMaInii roJI0OBOK CIIepMU-
eB (AI'C) — eme onyH MH(GOPMATUBHBIN, YIOOHbIV ¥ CPAaBHUTEIHLHO ITPOCTOM
MeTO/, OLIeHKM MYTareHHOM OMaCHOCTU 3arpsi3HEHMIA.

s [TpuMopcKoro Kpast Hama paboTa OCTaeTCsI M CerOAHS eAMHCTBEH-
HbIM OITBITOM 3KOJIO-TO-T€HeTMYeCKOoro MOHMuTOpuHra. PaspaboTka meropna
MIPUMEHUTENBHO K YCI0BUSIM IIpMMOpbSI I03BOJISIET PEKOMEHA0BaTh ero Jis
1iesieil 9K0JI0OTMYeCKOTO MOHUTOPMHTA B PETMOHAIbHBIX 30HAX XPOHUUECKOTO
TeXHOTeHHOI'O 3arpsisHeHus [7] M [Jig 9KCIIpecc-aHaau3a CUTyauuii mocie
aBapuit. DKOJIOTO-TeHeTUYECKMIT MOHUTOPUHT ObLT IIPOBEIEH B IIPUMOPCKOI
30He 5KOJIOTMYEeCKOro Kpusuca — JJaJibHeropckomM ropofCKOM OKpyTe.

OueHKa aKonormyeckoi cutyaumnmn B [lanbHeropcKom ropoackom
okpyre lMpumopckoro Kpas

Ha BocTOouHOM moGepeskbe ITpUMMOpbSI 30HA 3KOJIOTMYECKOTO Kpu3uca
cyuiecTByeT 6oJiee mosryBeka. OHa CI0XKUIAaCh B pe3yJibTaTe JeiicTBUSI TOPHO-
XMMMUYECKoro KomomHata «bop» (T. JIJaIlbHETOpCK) ¥ pacrioyiokeHHOro B 40 KM
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oT Hero (11oc. PygHas IIpucTaHb), MOCTPOEHHOTO ele B 1897 r. CBMHIIOBOTO
3aBOJA C IPUMUTUBHOM TexHojoruei. B 70-80-e rogsr XX Beka JlaqbHerop-
CKUM palioH MpeBPaTWIICS B KPYIHbIVA MPOMBIILIEHHbIN LeHTp [IpMopcKoro
Kpasl C YMCIeHHOCThIO Hace/leHus 62 ThIC. UeJIOBeK. 3a OeCITUIeTHHUI Mepuof
K 2003 r. BeIGpOCHI B aTMoOchepy OT XMMMUUYECKOTO M TOPHOAO0OLIBAIOIIETO
MpeaNpUSITUi T COKpaTuInch Ha 70%, UTO CBSI3aHO C TIepebossMu B paboTe 3a-
BonioB. Tem He MmeHee, B 2010 r. «bop» octaBajicsi KpynHeiimm B Poccun u
TPEeTbMM B MUpe IIPOM3BOANTEIEM OOpCOAepKaIei IMPOTYKINN.

JKOoorMYecKasl CUTyalusl B perMoHe MHTEHCUBHO M3ydanach B 80-X ro-
max XX B. Memuko-reorpaduyeckue MccaegoBaHMs MOKa3aaM OOUH U3 Hau-
6os1ee BBICOKMX B Kpae YpOBHei 3a601eBaeMOCTM HaCeJIeHMs JIETOUHbIMM 3a-
6oseBaHMSIMM, JieiiKo3amu y meteii (JJalbHEropck) M OHKO3ab0JeBaHUSIMU
(Pynnast ITpucranb). Bbuto mokaszaHo, yTo aTMmocdepa, IoYBa, BOAA 3TOTO
pajioHa HaChIIIEHbI COeIMHEHNSIMM 60pa, GTOopa, Cephl U TSHKEIBIMU MeTas-
Jamu (CBMHIOM, KaAMMeEM, PTYTbIO, XpOMOM M [Ip.) B KOHIIEHTpaLysX, pe-
Boimawinux IIJIK B mecsatku pa3. Ijsi KaKOOTO U3 3TUX BEIIeCTB M3BECTEH
MyTareHHbI 3¢G@eKT, T.e. CIIOCOOHOCTb BbI3bIBATh M3MEHEHMSI B HACIeNCT-
BEHHOM armapare >KMBbIX OpraHuM3moB. JKuiible MUKpopalioHsl [anbHerop-
CKOTO paiioHa, CebX03yroays U CafloBble YYaCTKM PACIIONIOKEHbI B 30HE BbI-
COKOTO U CpeHero 3arpsisHeHus], 3HaUMTeIbHAas YaCTh HaceJeHUsI MPOXXMBAET
B CAaHUTAPHO-3aIIMTHONM 30HE MpeanpusTuii 1 Kimacca CaHUTAPHOM KJIacCu-
buxauym [4 - 6].

Llenp maHHOJ pabOThI — OllEHKA TeHeTMYeCKOi OMacCHOCTYM MHOTOKOM-
MTOHEHTHBIX IMPOMBIIIJIEHHBIX BRIOPOCOB; OI[€HKA BO3MOKHOCTU MCITOIb30Ba-
HUS 115 OMOMOHMUTOPUHTA TpeX (GOHOBBIX MJis1 [IpMMOPHSI BUIOB TPHISYHOB.
[IpakTHueckas 3amada MCCAeLOBAaHUS — 3KOJOTO-T€HEeTUYeCKOe KapTUpOoBa-
Hue JlaJbHEeropckoii 30HbI 3arpsi3HeHMsl ¥ BbIpabOTKa peKOMEeHIaluii 110
pa3MelIeHnIo JXKUJTIOM 3aCTPOKNA.

Mbl ipoBeniu obciienoBanue T. JlanbHeropcka, rmoc. Pyonas Ilpucranpb u
ero OKpecTHOCTel, a Takke JOJUHbI p. PymHOoI Ha yyacTke OT JajbHeropcka
no Pynuoii [Ipuctann, rae geicTByeT MHOM, 4eM HelloCpeaCcTBeHHO B [la/ibHe-
ropcke u Pynnoii IlpucraHu, KOMmjekc 3arpsi3HUTesneil. B kadecTBe KOH-
TPOJIbHOM 3KOJIOTMUYECKM YMCTOI MeCTHOCTM OblIa BhIOpaHa TeppuTopust Yc-
cypuiickoro 3amoBemHuka (Yccypuiickuii  paiioH IIpumopckoro Kkpas).
B «rpsisHOIi» M «UMCTOV» MECTHOCTSIX ObLIM HOOBITBI momoBbie (Mus
musculus), BocTouHoasuatckue (Apodemus peninsulae) u moneBbie (Ap.
agrarius) MbIIIN.
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Kak oTmeueHO BbIllle, OCHOBHOJ BKJIaJ B 3arpsisHeHue atrmocdepHoro
Bo3Ayxa [laJibHETOPCKOTO TOPOACKOTO OKpyra BHOCSIT MPEnIpUSTHUSI TOPHO-
XUMMUYECKOI TIPOMBILIJIEHHOCTM U UBEeTHON MeTamnyprumn: 3A0 I'XK «bop»,
06bekThl OAO I'MK [danbmonumertayyi, BKiaodasi (40 3akpbiTusi B 2004 T.)
CBMHIIOBBIN 3aBof, B roc. PyaHas Ilpucranb. CBMHIIOBBIN 3aBOA, MPOU3BO-
IVBIINI BBITUIABKY CBMHIIA, BUCMYTA M JparMeTayioB, paboTas Mo yCTapeB-
e (HUrge B MMUpe He UCII0Nb3yeMOit) TeXHOJOTUM C TTpUMeHeHeM TOpHO-
BBIX BAHH U IAXTHBIX Meveit. TpeboBasach KOpeHHass peKOHCTPYKIVS 3aBOAA
U Tepexo[ Ha HOBYIO TeXHOJIOTUIO IIJIaBKU. PaciiBeT MpeAlIpuUsITUS U MaKCU-
MaJTbHbIV 06beM aTMOochepHbIX BbIOpOCcOB mpuiiencs Ha 70-80-e roger XX Be-
Ka, KOrga B TOJI, BBIYCKAIOCh 40 16 ThIC. TOHH CBMHIIA. B 90-X romax BbITYCK
CBUMHIIA yaJl 10 7 ThIC. TOHH/TOJ, 3aBO[, TIpocTanBan Hegensmu. B 1999 r. 3a-
BOJI CTaJ/I Hapalll¥BaTh IIPOM3BOACTBO: CBMHIIA ObIJIO BHIITYLIEHO OKOJIO 14 ThIC.
toHH. C 2004 r. mpou3BOACTBO CBMHIIA B PygHoii [IpucTanm 661710 OCTaHOBIIE-
HO, @ BeCb CBMHIIOBbI} U IIMHKOBBIM KOHILIEHTPAT BbIBO3MJIM MOPEM B CTpPaHbI
ATP [11].

OnacHOCTD )i YeJIoBeKa IIPOMBIIIIEHHBIX BHIOPOCOB OIpPeessIeTcss He
TOJIBKO MX KOJIMYECTBOM, HO ¥ KaueCTBeHHbIM cocTaBoM. Tpu dakTopa orpe-
IeJsoT TSDKeCTh BO3AENCTBUSI 3arpsISHSIONIMX BeIeCTB: MX XMMMUUecKas
Ipupomaa, T.e. HACKOJbKO OHM aKTUBHbBI M BpeOHbI IJISI ONpede/eHHOTO Buaa
pacTeHuit U JKMBOTHBIX; KOHLIEHTPALMs, T.e. COIepsKaHue Ha eIu-HUIy 00be-
Ma BO3[1yXa, BOJbI UJIU TOUYBbI; YCTOMUYMUBOCTD, T.€. TIPOJOJDKUTEIbHOCTD TIpe-
ObIBa-HMSI B BO3IyXe, BOIE MUJIU ITOYBE.

Vi3BecTeH MyTareHHbI 3(PGdeKT IBYOKIUCH Cepbl, 3-5-KpaTHoe yBeanye-
H}e YPOBHSI XpOMOCOMHbBIX aHOMaJIMii 110 CpaBHEHMIO C KOHTPOJIEM OTMeUeHO
y pabounx 3aBOAa, BbIpabaThIBAIOIIETO CEPHYIO KucaoTy [20]. 3ameTuM, YTO B
11eJIOM 3JI0pOBbe pabounx ObLJIO MPMU3HAHO YAOBJIETBOPUTENIbHBIM. TakuM 00-
pasom, MyTareHHbIit 3QdeKT cepHOii KUCIOThI U IBYOKUCHU CepbI TTPOSIBUIICS
paHbllle BUAMMbBIX M3MeHEHUI 300pOBbsl. BbIpaskeHHbIM TeHOTOKCUUYECKUM
abdexTom obnamaioT coeguHeHus ¢ropa [16, 22]. HemHorue mcciefoBaHus
KacaloTCs MYTareHHOCTM coeguHeHuit 6opa — Toka3aHa [23] reHOTOKCHY-
HocTb NaBO3 — rjapaBHOro KOMIIOHEHTA MOIOIINMX CPeJICTB.

OobmmupHa 6ubnmnorpacdust paboTt, B KOTOPBIX MCCAeIOBaHa MyTareHHast
aKTUBHOCTD TSDKEJIbIX MeTa/uioB. CUIbHBIMM MYTareHHbIMM CBOVICTBAMM 00-
JlagalT KaaMuii, CBMHel], XpOM, OIlacHble Jaxke B MaJbIX KOHII€HTPaLMSIX
[17,19]. 3BecTeH pe3Kuii MyTareHHbIi 3pdeKT coueTaHmil TSDKeIbIX MeTa-
JIOB, HallpuMep, CBUHIIA U Xeje3a, KaagMus 1 MHKa [21].
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B pesynbTaTe meiicTBUS NpennpusiTuii «bopy, «JlanbnoaumMeTas», Bbl-
O6pOCOB aBTOTpPAHCIIOPTA, BAMSHME HAaKOHEI], 0COOEHHOCTel camoil Mpupo/I-
HOJ TeOXMMMYECKOI MPOBUHIMM Ha OKPYKAWIIYIO Cpely U HacejlleHue BO3-
JIeiCTBYeT CJIOKHBIM KOMIIJIEKC TIOJITIOTAHTOB, B KOTOPOM KpaiHe CJIOXKHO
ompenenuTb MyTareHHbIii 3(G@deKT KakAOoTro OTAEeJIbHOTO 3arpsi3HUTES.
B maHHOM ¥ aHAJIOTMYHOM CJTy4YasiX IJisl OIleHKM TeHEeTUUYEeCKOTO PUCKa, KOTO-
poMy ToABepraeTcsl HacejeHue, HEOOXOOMMO OIpeaesiTh CyMMapHYIO Ha-
IPY3KY, SBJISIIONTYIOCS] MHTETPaJbHBIM ITOKasaTeneM 3¢ deKTa CI0KHBIX KOM-
O6uHaIMIi MyTareHOB U UX MOAUGMUKATOPOB.

Matepuaisl, mpeacTaBIeHHbIe B JaHHOI paboTe, ObLIM COOpaHbl HAMMU B
1989-1994 rT. 1 B 1MOJIHOM 06beMe He OMyOJIMKOBaHbI. DTOT IEPUOJ BpeMeH!
IIJIST TIOMOOHOTO MCCAeA0BaHMsI OKa3ajcsl Hamboslee MHTEepeceH, MOCKOJIbKY B
9TU TOHObI MpennpusiTvs [laTbHErOpCcKOro p-Ha elne paboTany Ha IOJHYIO
MotHOCTb. K 2000 r. BBIGPOCHI COKPATUINCh B HECKOJIBKO pa3, UTO CBSI3aHO C
(daxkTryeckoii 0CTaHOBKOI AesTelbHOCTM CBMHIIOBOTO 3aBOJia I Pe3KMUM CHU-
skennem mmpousBoacTtBa B 3A0 «I'XK Bop». 3a mepuon 1984-1987 rr. skcTpe-
MaJIbHO BBICOKME YpOBHM 3arpsisHeHus (3B3) — cBoimre 50 ITIK peructpupo-
Baych 6osee 10 pa3 B rogy. A B cpemHeM B KoHIle 80-x rr. XX BeKa copepika-
HMe cBUHIIA B aTMocdepe 1oc. Pynuas [Ipucrans, 1o ganHbsIM ['ocruapomera,
cocrasiisino 2-4 ITIIK. B [TanbHeropcke nipegnpustviem «bop» B 1986-1989 rr.
BbIOpachIBasioch B atMmocdepy 6Gosee 13 ThIC. T/TOA BpeOHbIX BelnecTB [8].
Cymmaphbie BbIGpochl «Bopa» B atmocdepy mocturanu B 1988 r. 19,9 Thic.
T/TOJ, B COCTaBe KOTOPBIX 66110 6osiee 100 TOHH cepHOI KMUCIOTHI [1].

[TonyunB MaTepuaibl U3 MHOTMX TOUeK [lalbHErOpCKOro paiioHa U KOH-
TPOJIbHOM 3KOJIOTMUYECKM UYMUCTOM MECTHOCTM, MbI IMOJYUYMIM BO3MOXKHOCTH
KapTUPOBATh pa3Hble YUYAaCTKU AAIbHETOPCKON 30HbI 3arpsI3HEHNS, CPAaBHUTD
MYyTareHHYI0 OMaCHOCTb Pa3HbIX KOMILJIEKCOB 3arpsi3HUTE/eN; CPaBHUTD UyB-
CTBUTEILHOCTb K MyTareHaM TpexX OMOMHIMKATOPHBIX BUIOB; HA OCHOBE ITe-
peuNCc/IeHHbIX JaHHbIX PEKOMEHI0BaTh ONTUMa/bHbIe 1Jis [IpMMOpBSI MeTO-
bl 9KO-JIOTO-TeHETUYeCKOTO 00CIeq0BaHMsI C VCIIOb30BAHMEM T'PBI3SYHOB;
pa3paboTaThb KpUTEPUM reHeTUueckoi 6e3onacHocTu B [IpyMopbe IpUMeHn-
TeIbHO K MJIEKOMTUTAIOIIVM.

Anpo6MpoBaHHbBIN MYTh MCCAEMOBAHMII BO3IEMCTBUS CIOXKHBIX KOM-
TUIEKCOB MYTareHOB 3aK/JII0UaeTcsl B M3YYeHUM HAC/JIeACTBEHHOTO amrapara
OpraHu3MOB, CBOOOAHO KUBYIIMX B M3yUyaeMOli 30He ¥ BbIOpaHHBIX B KauecT-
Be TeCT-00beKTOB WIN BUAOB-OMOMHAMKATOPOB. B Haleir paboTe B KauecTBe
TaKMUX YOOOHBIX [JIs 1iesieii 6MOMHAMKAIMM BUAOB, KaK CKa3aHO BbIlle, BbI-
O6paHbl TPU BMIA IPHI3YHOB, GOHOBBIX 1151 hayHbI [IpyMOpbsi. [IoMOBast MbIIITh
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B yC/I0BUSIX [IpMMOpPBST — 0OIUTaTHBI CMHAHTPOII, HaCe IOl TpeumyIie-
CTBEHHO TOCTPOVKM U He MOKUIAIIIUIA UX Oaxke TPU 3HAUYUTETbHOM YXY/[I-
IIEHUM SKOJIOTUYECKO cuTyanuu. [Ipyrue nBa BUAa — BOCTOUHOA3MATCKasI U
roJieBasi MBI — CEMUCUHAHTPOIIbI, HACEJSIONIME JIeCHbIe YYaCTKU U arpo-
1[eHO3bI, MHOTOUMCIeHHbI B [Ipumopse. [TocienHue nBa Buaa yaoO6HbI 151 06-
CleloOBaHMSI aTPOIEHO30B U YYaCTKOB TMpeAnoiaraeMoi 3aCTpoKu.
ITockonbKy B [la/ibHETOPCKOM paliOHe AelCTBOBAIM ABa KPYIMHBIX T'OpP-
HODPYIOHBIX NPEITIPU-SITUS, pa3aUJaolIecs Mo CIeKTpam IOJIII0TaHTOB, He-
06X0AMMO ObUIO MCCIeA0BATh TPU 30HBI: 1 — 30HY BO3E€ICTBUS MTPEIIPUITHUS
«bop» (lanbHEropck), 2 — 30HYy BO3IeNCTBUS CBUHIIOBOTO 3aBojaa (PymHas
[TpucTaHp) ¥ 3 — 30HY KOMOMHMPOBAHHOTI'O 3aTPsSI3HEHMST B JOJIMHE P. PymHOIA.

Matepuanbl 1 MeTOAbI

B TanbHeropckom u YCCypuitckoM paioHax IIpuMopcKoro kKpasi OTJIOB-
JIeHbI TPU BUAA TPbI3YHOB. JlIoMOBasi MbIIIIb 10ObITa B [lambHeropcke (31 sk3.), B
TOM uMcae MUKpopaioHe «[opOymia» — 19 3k3., MKp «Keyle3HOZOPOKHBI» —
9 3K3., MKp «['opesoe» — 2 3K3., Ha CaAOBOM y4yacTKe B AoJMHE p. PymHOI —
1 3k3., B noc. PynHas [Ipuctans 1 CMbIUKa — 6 3K3. UITOrO M3y4eHO C [IOMOIIbIO
XPOMOCOMHOIO aHa/iM3a 37 DOMOBBIX Mblleii B JlalbHEropCckOM paiioHe, a
Tarke 10 Mbiiiei n3 YCCypuiickoro 3anoBegHuKa (KOHTposb). AI'C uccnemoBa-
HbI Y 12 caMIIOB JOMOBO# MBI U3 JlaJIbHETOPCKOTO paifoHa M Y 5 — B KOHT-
pore.

BocTtouHoasmarckast MbIlib 106bITa B maau Ilpokoit, magy Kpusoii, ok-
PeCTHOCTSX Kiatoua PesaHsblii, B moc. PynHas Ilpuctanp 1 CMbluyka. XpoOMOCOM-
HbII aHaIM3 IpoBeaeH Ay 31 3k3. M3 YccypuiicKoro 3amoBegHuKa (KOHTPOJIb)
n3y4yeHo 4 9k3. AI'C u3yueHs! 1151 12 camuioB 13 [TaIbHETOPCKOTO pajioHa.

[ToneBast mblilb A00bITA B JlaJIbHETOPCKOM paiiOHE B OKPECTHOCTSIX
Kiao4da PesaHblil 1 Ha CafoBBIX ydyacTKax. st 16 3K3. IpoBeJeH XpOMOCOM-
HbIl aHanu3. M3 YcCcypuiickoro 3aroBegHNKa (KOHTPOJIb) U3yueHO 4 3k3. AT'C
M3y4eHsbl A 9 caMm1i0B u3 JlaabHEropckoro paioHa.

PacrniosnioskeHne BbllllerniepeyncieHHbIX YYaCTKOB OTHOCUTEJIBHO IIpef -
MIPUSITUI-3arpsIsHUTENeN cemyollee: MKp «[opbyma» (ya. OBpaskHas) pac-
TOJIOKEH HeIoCpeACTBEHHO B MpoM30He «bopar; MKp «Kene3HOAOPOKHbIN»
(yn. JlecHas) HaxoauTCS B 3 KM 3amagHee «bo-pa»; MKp «['openoe» 1 monmHa
kimtoua Pesansiin — B 10-12 kv 3anagHee «bopax; cagoBble YyUaCTKM B JOJIVHE
p. PynHoii — 5-7 km BocTouHee «bopa» 110 Hampas/eHunio K PyaHoii [Tpuctanm;
naab lnpokast (paccmaTpuBasach Kak paiioH mpepdrnojaraemMoil >KUJoi 3a-
CTpOViKM) — 5 KM ceBepHee «bopar; magb KpuBas (Takske paiioH mpezriosa-
raeMoii JKIIo¥ 3acTpoiiku) — 15 kv 3amagHee «bopar; moc. CMbIuKa — 4 KM K
I0TY OT CBMHIIOBOTO 3aBoja B noc. PygHas Ilpucrtans; noc. Pyguas IIpuctadb
(IpeuMyILleCTBEHHO, yi1. [lecuanas) (puc. 1).
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Puc. 1. PacrionokeHue Touek c60pa Tpex BUIOB I'PhI3YHOB — TOMOBOJ, BOCTOUHO-
a3MaTCKOM U I10JIeBOi1 Mbllleil B JJalbHErOpCKOM TOPOACKOM OKpyTe.

XpOMOCOMHBIE MpernapaTrbl IPUTOTOBJIEHBI M3 KJIETOK KOCTHOTO MO3ra
110 OOIIEMTPUHSATON MeToauKe. [T KaXKI0ro XMBOTHOTO M3YYeHO MPUMEPHO
100 meTtadasHbIx MIacTMHOK. [Ipy ucciegoBaHUM XPOMOCOMHBIX HapyIleHui
YYUTBIBAIUCH CAeYIONMe TapaMeTpbl: MUTOTUYECKUIA MHAEKC, YaCTOTa aHe-
YIUIOUOVM U TIOAUIIONANM B MeTadazax KOCTHOTO MO3Ta, 4aCTOTa IIeHTPO-
MEpPHBIX, XPOMOCOMHbBIX ¥ XPOMAaTUIHBIX PpPa3pbIBOB, MYJIbBEPU30BAHHBIX
(YYUTBIBAIUCh TOJABKO [JISI JIECHBIX M IOJI€BBIX MBbIIIEN) ¥ MHOTOIOTIOCHBIX
MeTadas.

it M3yyeHusl ciepmMmueB UCIOAb30BaHa MeTonauka Kpskanosckoii [18].
s Kakgoro XXUBOTHOTO mpocmoTpeHOo 400 criepmueB, ciepMuyM aHOMab-
HOV popMbI Ki1accUPUIVPOBAHbI U 3apPUCOBAHBI.

B xome mccienoBaHust M3y4eHO Oojiee 5 ThICSTY XPOMOCOMHBIX TIIaCTU-
HOK 1 10 ThIicsiu cnepmueB. CTaTucTMueckasi 06paboTKa pe3yabTaTOB BbIMOJI-
HeHa C MCIoJb30BaHueM nporpammbl BMDP. [Ipu riogcueTe cpegHeit OJ1s BbI-
O60pKM YaCTOThI XPOMOCOMHBIX aHOMA/IMII HE YUYUTHIBAINCH aHEYIUIOUIHBIE
KJIeTKU — TPU TUTIOTIOUAUM TPYAHO OTIUYUTh UCTUHHYIO aHEYTIJIOUIUNIO OT
apredaxra.

Pesynbtathbl M 06CYyKAEHUSA

V3yunB OMBIT 5KOJIOTO-TeHETUYECKOTO MOHUTOPUHIA C UCIIOAb30BaHM-
€M TPBI3YHOB, TMOJYUYEHHBIV PSIAOM MCCIenoBaresneil, MOkeM OTMEeTUTh Cle-
noyolee. JIoMoBast MbIIIIb TTIOBCEMECTHO SIBJISIETCSI HAVUTYYIINM OOBEKTOM IJIsT
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pelieHyd 3aga4 HO,IIO6HOI‘O poaa: COIIPpOBOXIOAEeT UeJIOBEKa BO BCEX €ro I1epe-
OBVDKEHMAX, BCTpeUYaeTCsa BCECBETHO U «pa3aeysieT» C YeJIOBEKOM ero CTOJI.
HOHY‘-IEHHbIe JaHHbI€ MOXHO CpaBHMBATDL C pe3y/JIbTdTaMM MHOI'OUMC/IEHHBIX
SKCIIEpMMEHTOB, IMPOBOAMMBIX Ha na6opaToprlx JIMHUSIX TOMOBOI MBIIIIN.
Ho CYIIeCTBYIOT M HEeOOCTAaTKM y 3TOIO 00beKTa. HomoBasi MbIllb B Pa3HbIX
permoHax IipeacTtaB/ieHa pa3HbIMU IMOABMAAMM, ITOJYBUIAMU U I‘I/I6pI/I,E[aMI/I
OT CKpeliMBaHMS Pa3HbIX TAKCOHOB. CIIe,ILOBaTEIIbHO, MBI MMeeM [eJI0 C TeHe-
TNYeCKM HeOOJHOPOIHBbIM MaTepuaJIOM M BJ/IMsSIHME OaHHOIO (baKTopa enile
npeacTonT U3ydnuThb.

Tabnuya 1
YacroTa BCTpe4aeMoCTU XpOMOCOMHbIX aHOMa/IMIA Y lOMOBbIX MbILLEH
Jlokanurer, pasmep Usyueno O6Hapy>Ke132 Lim, Hapyumennii
BbIGOPKMU KJIETOK napymere % T
1* 2% 3% 4* 5* BCEro %
Top6yiia, 10 9Kk3. 858 5 47 6 45 32 ;%Si 135 15,7
PKenesHOnopoxHbI 669 3 16 8 13 3 014 43 64
7 9K3.
Topernoe, 2 3K3. 200 1 5 3 3 2 6-8 14 7
CazoBblii yU4aCToOK, a4 1 1 - 10 1 ) 15 341
1 9K3.
Yccypuiickuii 3aoBes; - 5.6

HUK (KOHTPOJIb)

* 1 - XpOMOCOMHbBIE Pa3PbIBbI; 2 — XPOMATUAHbIE PA3PbIBbI; 3 — MOJUILIOUABI 3n-5n;
4 — 1IeHTpOMepHbBIE Pa3PbhIBbI; 5 — MHOTOIIOTIOCHBIE MUTO3BI.

WccnepoBaHue criepMmueB B TEXHMYECKOM OTHOLLIEHMM MHOTIO IPOLLe U
JelleBjie aHa/IM3a XPOMOCOMHBIX HapylIeHUi. DTOT METOJ IMPUroAeH IJis
3KcIpecc-aHanmuia. HemoctaTok MeToia — OH IPUMEHUM TOJIbKO [JIS1 CAMLIOB
U 1711 aHaIM3a He IPUTOJHO OKOJIO TOJIOBMHBI JOOBITOTO MaTepuana.

V3ke TiepBble pe3yabTaThbl I9KOJOTO-TeHeTUYeCKOro 00c/eloBaHMS 30HbI,
3arpsi3HseMoii Bbiopocamu «bopar, mokasaiu BbICOKYIO CTelleHb MyTareHHO
OTIaCHOCTM 3aBOJA, B HETIOCPeICTBEHHOI 6M30CTH OT KOTOPOTO YPOBEHbD Te-
HeTUYeCKUX aHOMaJInii Bo3pacraet B 3-10 pa3 [12, 13, 24].

Mkp «'op6y1ia». OCHOBO JIs1 9KOJIOTO-TeHETUYECKO OIeHKM CITy>KaT
IoMoBbIe MbIm. OGHApPY:KeH OMACHBIN, BTpPOe MPEBBIMIAIONINIT HOPMY YpPO-
BeHb aHOMaJ/INit XpoMocoMm (Tabs. 1). 3ameTum, 4TO 3/1eCh He OKa3aJI0Ch KU-
BOTHBIX C HOpMaJIbHbIMM ITOKa3aTeasaMmu. Kpome toro, y Tpex mbiiei n3 10 B
9TOJ TOUKe OOHapyskeHa BBICOKASI YAaCTOTa BCTPEUAEMOCTM aHEYIUIOUIHbIX
KJIOHOB KJIE€TOK (2n =31-37, XpOMOCOMBI pacIiojiaraloTcsl B CTYCTKe IIUTOTIIa3-
Mbl, TaK YTO MOXXHO MPEAIIOJIOKUTbh UCTMHHYIO TUTIOTUIONANIO, a He apTedak-
ThI), XapaKTepPHBIX, HATIPUMeED, OIS JIEMKO3HBIX COCTOSTHUIA. Y 3TUX TpeX 0COo-
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6eit cooTHoIIeHMe KIOHOB ¢ 2n=40 (HOopMa [Jisi JOMOBOW MBIIIN) U aHEYII-
JIonmoB coctaBuia 1,5:1.

Tabauya 2

Yacrora BctpeyaemocTi aHomanuii ronosok cnepmues (AC) y 3-x BUAOB rpbisyHOB

Bupg, Jlokanurtet, 06'beM Yactora AI'C [Ipumeuanue
BBIOOPOK lim %
10,1- 17 V1 camua cnepMaToreHes
IloMoBast MblIIIb T'op6yia, 6 camIii0B 264 oTCyTCTBOBAT
JKene3sHomopoxubIit, 5  4,1- 13,5
CaMIIOB 18,7
CaloBbIi YYACTOK, 35,9
1 camern
Yccypuiickuin 3amo- 1,2- 1,7
BeJHUK (KOHTPOJIb) 2,0
0,45- 0,7
BocTouHoa3uaTckas Kniou Pe3anblit, 0,97
MBIIIb 2 camua
Tamp [npokas, 0,9- 5,2 V1 camua cnepMaroreHes
4 camua 10,8 OTCYTCTBOBAJIL, Y
1 cam1iia — mopaBJieH
Yccypuiickuii 3amo- 0,3
BeIHMUK, 1 camers,
Kniou Pe3anblit, 2,4
IToneBast Mblilb
1 camern
0,5- 2,4
CazioBble y4acTKH, 7,45
4 camiia
0,3

VYccypuiickuii 3ano-
BeIHMK, 2 camIia

PesynbTaThl aHanmsa AI'C cornacyrTcsl ¢ XpOMOCOMHBIMU JaHHBIMU. Ec-
JIV y4ecTh, uTO B HOpMe yactota AI'C cocTtasnsieT 2-6 % (M0 HAIIMM U JIUTEpa-
TYpPHBIM JaHHBIM), TO B «['op6yIie» uactoTa AI'C mpeBbiiiieHa B 3-8 pas, OTCyT-
CTBYIOT XMBOTHbBIE C «<HOpMOJt» (Tabi. 2). Kpome Toro, obHapykeH 1 camelr ¢
OTCYTCTBMEM CIiepMaToreHesa, YTo SIBJSIeTCs KpaitHeil popmoit HapylieHuiA.

Mkp «Keye3HOOOPOXKHbBIN». OCHOBHbIE TTIOKA3aTeJIyu MPY XPOMOCOMHOM
aHa/lM3e COOTBETCTBYIOT HOpMe (Tabi. 1). OTMedeHa, OgHAKO, BbICOKAs Yac-
TOTa aHEYIIOMIHBIX KIIOHOB y 3-X 0cobeil n3 7 usyueHHbIX. YpoBeHb AT'C B 2-
6 pa3 mpeBbIlIaeT HOPpMY. TakMM 06pa3oM, 3TOT MUKpOpaitoH lasbHeropcka
MeHee oraceH, yeM «['opbyiia», HO U 3[eCb MyTareHHasi OllacHOCTb JI0CTa-
TOYHO BBICOKaA.
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Mxp «I'openoe». Y ABYX NOMOBBIX MbIIIEN YPOBEHb XPOMOCOMHBIX aHO-
MaJIii COOTBETCTBYET HOpMe. Y JIECHBIX U TIOJIEBBIX MBbIIIIEH, JOOBITHIX B OK-
pectHOCTSIX «['Opesioro» — B JonMHe KiIo4a Pe3aHblil, ToKaszaTeam XpoMOCOM-
HbIX Hapymenni u AT'C 6am3ku K HopMme (Tabs. 1, 2). Ha caioBbIX yyacTKax B
nmonuHe p. PynHoit u B magu [lIupoKoit 9Tu 1okasatenan B 3-5 pa3 xyxke HOp-
Mbl. TakuM o6pa3om, 13 5 06c/ieJOBaHHbBIX YYaCTKOB TOJILKO MKp «['openoe u
€ro OKpPeCTHOCTMU BBITJISIISIT He OMMACHBIMMU [AJ151 IPO>KUBAHMS JTIOAET.

BmecTe ¢ Tem, mHMIIMMpPOBaHHOe Hamu B 2004 r. mccaegoBaHue KOH-
LeHTpanuil TsoKeIbIX MEeTa/lJIOB B IIOUBE U OBOIAX, BhIpalliMBaeMbIX B [lanb-
HEropcKOM parioHe (IpoObI B3SITHI B TOUKAX, IJle HAMMU ITPOBEEHO TeHeTuue-
CKOe MCC/ief0BaHMe), MOKa3aio, UYTO HA CaAOBbIX yUaCTKax B MojiviHe p. Pyn-
HOM, B moc. CMbIUKa (30Ha OTHbIXA), KOHLIEHTPALUMU IO LUHKY, CBUHLY U
kagMmuio mocturarT 130-248 TIIOK. Ias mkp «['openoe» npessbiiieHne I1JIK B
II0YBe JJIs1 Pa3HbIX MeTa/luIOB cocTasiser 3,6-18,3 pas [14].

[TosTOMy MBI cuMTaeM, 4YTo MKp «I'opeyioe» Hebe3oIaceH IJjs1 IIPOKMBa-
HMS JIIOJei, OJis BbIpalllMBaHMS OBOILEN Ha MOLBOPBSX, HO IOBpexIarollee
JIelicTBMe 3arps3HeHMiI Ha TeHeTUYeCKuii armnapaT TeCcT-00beKTOB ellle He3a-
METHO.

CnencTeueM MyTareHHOM HArpy3ky y BCex TPeX UCC/IeL0BaHHbIX BUI0B
TPBI3YHOB SIBUJIOCh YBeJMYEHME YaCTOThl aHOMAaJINUIi XpOMOCOM U CIIepMMUEB.
[IpoBemeHHBIVI HAMM CTATUCTUUYECKUII MHOTOMEPHBIV aHaJIM3 IOKasaj, YTo
OVara3oH OTBeTa Pas/JIMYHBbIX BUAOB HAa MYTareHHyI Harpy3Ky pas3jinyveH
(puc. 2). MHOTOMEpHBIN CTATUCTUYECKMI aHAIM3 YaCTOT aHOMAaJINIA TO3BOJIUI
YBUIIETb HE TOJIbKO OTJIMUME KOHTPOJbHON «UMCTO» BBIOOPKM U3 YcCypuii-
CKOTrO 3amoBeJHMKA OT «TPSI3HBIX» M3 JlaJbHEropckoro paiioHa. Ilpumeua-
TeJIbHO, YTO ITOJIMTOHbI JAJbHETrOPCKOM, PYAHEHCKON U KOHTPOJbHOM TI'PYII-
MMPOBOK Ha rpaduKkax Bcex Tpex BUAOB IPbI3yHOB pacIoaraloTcs OTIe/NIbHO.
CnenmoBaTenbHO, pa3Hble KOMIUIEKCHI 3arpsi3HEHUI [IPU HapyUIeHUU LUTOre-
HETUYECKOro roMeoctas’a MpPUBOLIT K IOSBJIEHUI0 PAa3JIMYHBIX 10 YaCTOTaM
XPOMOCOMHBIX aHOMAJIVI CTIEKTPOB.

V Bcex Tpex BUOB I'PbI3YHOB B BbIOOPKAX M3 3arpsi3HEHHBIX TOUEK Yallle
BCEro JOCTOBEPHO MOBBIMIAETCS YaCTOTA XPOMOCOMHBIX Pa3pbIBOB, LIEHTPO-
MepHbBIX Pa3pbiBOB U TMOJUIUIOMIOHBIX MeTadas, a Takke yactora AI'C. [Ijas
BOCTOYHOA3MATCKON U TOJIEBOI MbIlIel U3 3arpsI3HEHHbIX TOUEK XapaKTepHO
IIOCTOBEPHOE yBeJIMueHe YaCTOThI ITy/IbBepM30BaHHbIX MeTadas 1 MHOTOIIO-
JIIOCHBIX MMTO30B. Hambosiee UyBCTBUTENIBHBIM TECT-OOBEKTOM OKa3ajaach
JOMOBAsI MbIIllb, HAaMeHee YyBCTBUTEIbHBIM — I10JIeBAST MbIIIIb.

[TosTOoMy MBI cuMTaeM, yTo MKp «'opesioe» Hebe30IaceH MJIsl IPOKMBa-
HMS JIIOJei, OJis BhIpalllMBaHMS OBOILEN Ha MOLBOPBSX, HO IOBpexIarollee
IelicTBME 3arpsi3HeHMIT Ha TeHEeTUUECKMIA allnmapaT TeCT-00beKTOB elle He3a-
METHO.
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Puc. 2. CymecTBeHHbIe pasanuusi 06HAPYKEHbI 110 KOMIIIEKCY XPOMOCOMHBIX aHOMa-
JIMI MeXXIY BbIOOPKAMM IPbISYHOB-TECT-00bEKTOB 13 KOHTPOIbHOI Touky (C), anb-
Heropcka (D) u Pyguoii [Ipuctanu (P). [TokazaHo pacnpeneneHue 3Ha4Y€HMIT KOOPAM-
HaT IBYX KaHOHMUeckux nepeMeHHbIx (CV), mojiyueHHOe Ha OCHOBe aHajM3a KOM-
IJIeEKCa XpPOMOCOMHBIX ITpU3HAKOB. bykssl (C,P,D) moka3siBalOT pacnpenesieHue 3Ha-
YeHMI1 IJIS1 OTHOENbHBIX 0cobelt

CiiencTBMeM MyTareHHONM Harpy3ku y BCcex TpeX UCC/IeLOBaHHbBIX BUIOB
T'PBI3YHOB SIBUJIOCh YBeJNMYEHME YaCTOThl aHOMAaJNUli XpOMOCOM U CIIEpMMUEB.
[IpoBegeHHBIT HAMM CTaTUCTUUECKMUIA MHOTOMEPHBIN aHa/IMU3 I10Ka3aja, UTo
IMana3oH OTBeTa pPasjMYHbIX BUAOB Ha MYTAareHHYK Harpys3Ky pasjinyeH
(puc. 2). MHOTOMEpPHBIN CTaTUCTUYECKMI aHAN3 YaCTOT aHOMAaJIUIA TO3BOJIUI
YBUIETh HE TOJIbKO OTJ/IMUME KOHTPOJIbHOI «UMCTOi» BBIOOPKMU U3 YcCypuii-
CKOTrO 3amoBeJHMKA OT «TPSI3HBIX» M3 JlaJbHEropckoro paiioHa. Ilpumeua-
TeJbHO, YTO MOJUTOHbI JAJTbHETrOPCKOM, PYJHEHCKOM U KOHTPOJbHON Tpym-
MMPOBOK Ha rpaduKkax Bcex Tpex BUAOB IPbI3yHOB pacIoaraloTcsl OTIeNbHO.
CrnepoBaTenbHO, pa3Hble KOMIUIEKCHI 3arpsSi3HEHMII IPY HapylLIeHUM LUTore-
HETUMYECKOT0 roMeoCTas3a MPUBOASIT K TOSIBJIEHUI0 PA3JIMUHBIX M0 4aCTOTaM
XPOMOCOMHBIX aHOMAJIVi CIIEKTPOB.

V Bcex Tpex BUOB I'PbI3YHOB B BbIOOPKAX M3 3arpsi3HEHHBIX TOUEK Yallle
BCET0 JOCTOBEPHO IMOBBIIIAETCSI YaCTOTa XPOMOCOMHBIX Pa3pbIBOB, LIEHTPO-
MepHbBIX Pa3pbiBOB U TMOJUIUIOMOHBIX MeTadas, a Takke yactora AI'C. [Ijns
BOCTOYHOA3MATCKON U MOJIeBOI MBbIIIIEN U3 3arpsi3HEHHBIX TOUEK XapaKTepPHO
IIOCTOBEPHOE yBeJIMueHMe YaCTOThI ITy/IbBEPM30BaHHbIX MeTada3s 1 MHOTOIIO-
JIIOCHBIX MUTO30B. Hambosiee UyBCTBUTEIBHBIM TECT-OOBEKTOM OKa3ajaach
JIIOMOBasl Mbllllb, HAYMEHee UyBCTBUTEIbHBIM — [10JIeBasI MbIIIb.

[IpoBemeHHOE UCCIenOBaHMe TTO3BOJISIeT CAeNaTh C/IeayIol/e BbIBOIbI:
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IlomoBasi, BOCTOYHOA3MaTCKasi ¥ II0jieBasi MBI — YOOOHBIE TeCT-
0OBEKTHI [IJISI TeHeTUYECKOTO GMOMOHUTOPMHTA 30H TEXHOTE€HHOTO 3arpsi3He-
HUSI, KaPTUPOBAHMUS TEPPUTOPUIL IO CTETIEHN MyTareHHO OMacHOCTM.

YacTOThl XPOMOCOMHbBIX HApYIIEHUI ¥ aHOMAaJIuii ClIepMMEB SIBJISTFOTCS
JOCTaTOYHO UYBCTBUTEIbHBIMM MHIMKATOPAMM T€HOTOKCHMUYECKOTO 3ddeKrTa
Cpe[ibl.

CHeKTpbl XpOMOCOMHBIX aHOMaJIUi BUIOCTIEIM(DUYHBDI.

YacToTHbBIE CITEKTPbI XPOMOCOMHBIX aHOMAaJIMiA Pa3anNyaloTCs IpU BO3-
IeViCTBUYM PA3HBIX KOMIUIEKCOB 3arpsi3HUTEJIE.

HanmeHee pe3ucTeHTHA K BO3[IEMCTBUIO HA TeHETUYECKMIA armapar J0-
MOBasI MbIIllb,,Hanb0JIee pe3aUCTEeHTHA — T0JIeBasl.

MeTon, 6MOMHOMKAIIMM C TIOMOINBIO I'PbI3YHOB (dayHbl [IpuMopcKoro
Kpasi TIO3BOJISIET pellaTh MPUKIAIHbIE 3a0auy 10 pasMeIleHnI0 U TIaHUPO-
BAaHMIO 3aCTPONKM, pa3MeNeHNIO 30H OTIbIXa U CETbX0300bEKTOB.

1. Benenbkuii, B.C. CocTosiIHMEe ¥ TeHIEHLMM 3arpsi3HeHMs aTMOC(HEpPHOro
Bo3ayxa B [anbHeropckom paiioHe / B.C. beneHbkMii.//: DKOIOrMUecKue
mpo6jieMbl JIaTbHETOPCKOTO paifoHa M MyTU UX pelleHus: IIporpamMmma u
Te3. JOK/I. M COODIeHMII Hayd.-TIpakT. ceMuHapa. — JlaabHeropck, 1989. —
C. 33 - 34.

2. 'mnesa, D9.A. DKOJIOTO-T€HETUYECKUII MOHUTOPUHT C ITOMOIIbIO I'PbI3YHOB
(ypanbckuii onbIT) / 3.A. Twiesa. — Ekatepun6ypr: M3n-Bo YpaibCK. YH-TA,
1997. - 105 c.

3. 'mneBa, 3.A. O COOTHOIIEHMM MEXIY 4YaCTOTOM XPOMOCOMHbBIX HapYILIEeHUIA
Yy JOMOBOJ MBI ¥ OHKO3a60/IeBa€MOCTbI0 HaceeHMsI IIPU Pas3HbIX YPOB-
HSIX paguanuoHHo ornacHocty / 3.A. Tmnesa, B.H. bonbmakos, O.B. ITos-
BuHa, M.M. Yenpakos, B.U. Baxxos, B.C. besens // Joki. AkageMun HayK. —
1999. — T. 364. — N2 6. — C. 846 — 848.

4. Tokang 0 COCTOSIHUM OKPYsKalolllell NpuponHoi cpensl IIpumMmopckoro kpas
B 2003 r. IIpyMOpCKUI1 KpaeBOi KOMUTET OXpPaHbl OKPYKallleil cpenbl U
MIPUPOSHBIX pecypcoB. 2004.

5. Jloknag o6 skosjormueckoit cutyaruu B [IpuMopckom Kpae B 2012 romy//
IMpuMmopckast raseta. N2 54 (785). CneuBsInyck. r. BmagusocTok, 2013.

6. [loknag O COCTOSIHUM OKpY>XKallIei IpupoaHoi cpenbl [IpMMOpCKOTO Kpast
B 2010 r./ [IpuMmopckuit KpaeBoii KOMMTET OXpaHbl OKpYXKaIei Cpenpbl,
2011.

7. Kopobuiibina, K.B. CuHaHTpOIIHbIE U AMKME TPhI3YHbI KaK pecypc HIJis 61o-
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