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[lnA ycnewHoro pa3BuTMA cenekumn neHuubl B Poccun Heobxo[mm reHeTnyeckn pasHoobpasHbI U XOPOLLIO OXa-
PaKTepn30BaHHbIV MCXOAHBI MaTepuaJ, B OCHOBHOM COXPaHAEMbI B KOMIeKLM BcepoccMinckoro MHCTUTYTa reHeTu-
Yyeckmx pecypcoB pacteHuin um. H.U. Basunosa (BUP). C uenbto nononHeHus Konnekumm 6bii1o n3yyeHo 36 obpasuos
CUHTeTUYeCKom rekcannongHou nwexmubl (CIM), co3gaHHbix B CIMMYT nyTem ckpewwmBaHnua Triticum durum c Aegilops
tauschii. Hawe nccneposaHme 6bi10 HanpasieHo Ha u3yyeHune nuHui (o6pasuos) CITl no Komnnekcy mopdonorunye-
CKMX 1 XO3ANCTBEHHO LIEHHbIX NPU3HaKoB B ycnoBuax CeBepo-3anagHoro permoHa Poccum (30° B. 4., 59° C. L1.); OLleHKY
peakuun CI'M Ha doTonepuop; onpeneneHre reHeTUYeCKol reteporeHHocT obpasuos CITl n cxoacTBa MeXAy HUMM
C UCMOJIb30BaHMEM IMMAAVHOB Kak GMIOXMMUYECKNX MapKepoB. Pe3ynbTaTbl MOKasasnu, YTO N3MEHUMBOCTb PA3/INYHbIX
npu3HakoB CITl yknagbiBaeTca B pamky popa Triticum, CIT1 MOXHO KnaccnduumpoBaTb Kak c1labo OKynbTypeHHble
dopmbl. VIx oTnnumutenbHas yepTa, LeHHasa Ana cenekumn niieHuLpbl, — Bbicokaa macca 1000 3epeH (go 60.6 r). 10T
NPY3HaK XxapakTepr30Banca HU3KOMN CTeNeHbo N3MEHUMBOCTMN 1 claboi Koppenaumen c ApyriMmn npusHakamu. Pe-
aKLUMA pacTeHni NWeHWLbl Ha NPOLOMXKNTENIbHOCTb CBETOBOIO [IHA UMEET peLuatoLee 3HayeHne ana nx nepexoga ot
BereTaTyBHOIO Pa3BUTKA K penpoayKTuBHoMy. iccnenoBaHHble CITI oTnMyanvcb oT MArKOW NLWeHWLbl 1 APYT OT Apyra
peakumen Ha KOPOTKUI AeHb 1 NPOAOCIKUTENIbHOCTLIO Gpa3bl BCXOAbI—KONOLIEHME Ha ANUHHOM AHe. 3afiepXKa pa3Bu-
TUA pacTeHNI B YCSIOBUAX KOPOTKOro poToneprofa coctanana ot 5.4 1o 53.8 fHA, Ha AIMHHOM iHE MPOLOSIKUTESNb-
HOCTb ¢a3bl BCXOLbl-KOJOLEHME BapbupoBana oT 39.5 ao 53.9 aHA. O6cyxaaeTca BO3MOXHas reHeTYecKas OCHOBa
BbIABNEHHbIX pa3nuunii. na oueHkn pazHoobpasmna CITI Hamy 1CNonb30BaHbl TakKe rraariHbl Kak MHGOPMaTVBHbIE
6uoxummnyeckme mapkepsl. lMokasaHo, uto 21 obpaseL; 6bi1 MOHOMOPPHBIM, OCTaNIbHbIE — FETEPOreHHbIMU. Y U3yyeH-
Hbix CI'T1 onpefeneHo 44 pasnnyHbix 6OTUMNA, U3 KOTOPbIX 36 ObINM YHMKaNbHbIMU. B3anmocBaAsn mexay 6notmnamm
NPOLAEMOHCTPUPOBAHbI B KNacTepHOM aHanuse. Cnefyet otMeTuTb, Uto 13 CITl 6b1nn HecTabunbHbIMI. Y KaXkAoro Ta-
Koro obpasLa HeKoTopble pacTeHNsA OTANYANNCL OT APYTMX KOMMIEKCOM MOPONIOrmnyecknx NpuU3HaKkoB, peakumen Ha
doTonepurog 1 cnekTpamu rragnHa. BoamoxxHo, HeCTabIbHOCTb 06Pa3LIOB — pe3ynbTaT NepecTponkn reHoma y CITI.
O6pasupbl CIM1 1 BbiwenmBLUMeCA U3 HUX GOPMbI PACCMOTPEHBI B KauecTBe MCTOYHUKOB HOBOW FreHeTUYEeCKON N3MeH-
YMBOCTU ANA YNYYLLIEHWNA MATKOW MNLWEHNLbI.

KnioueBble cnoBa: MNweHNYHO-3rMIoMNCHble ambuaNNIOVAbI; MONEBOe M3yUYeHne; peakumsa Ha GoTonepurom; SNeKTpo-
dopeTnyecknii aHanu3 rnmajiiHa; reHeTYeckoe pasHoobpasme; KnaccudrKkauus; paclunpeHe reHodoHaa nieHnLbl.

Ana untupoBaHusa: Xaknumona A.l., l'y6apesa H.K., KowkunH B.A., MutpodaHosa O.I1. [eHeTnyeckoe pa3Hoobpasue
1 CeneKkLMOHHAA LEHHOCTb CMHTETMYECKOW FreKCcaniongHow nieHnLbl, puBeyeHHol B Konnekyuio BYP. Basunos-
CKUI KypHan reHeTuKkmn n cenekuymn. 2019;23(6):738-745. DOI 10.18699/VJ19.548

Genetic diversity and breeding value of synthetic hexaploid wheat
introduced into the VIR collection
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For the successful development of wheat breeding in Russia, a genetically diverse and well-characterized starting
material, mainly stored at the VIR collection, is needed. To replenish the collection, 36 lines (accessions) of synthetic
hexaploid wheat (SHWs) developed at CIMMYT by crossing Triticum durum with Aegilops tauschii were studied. Our
research was aimed at studying the SHWs using a complex of morphological and economically valuable traits in the
environments of European Russia’s northwestern part (E30°, N59°), evaluating the reaction of the SHWs to a photo-
period and determining their genetic heterogeneity and similarities by gliadins as biochemical markers. The results
showed that the variability of different traits for SHWs fits into the framework of the genus Triticum, and so SHWs can
be classified as poorly domesticated forms. Their distinctive feature, valuable for wheat breeding, is a large weight of
a thousand grains (up to 60.6 g). This trait was characterized by a low degree of variability and a low correlation with
other traits. The reaction of wheat plants to the length of the day is crucial for their transition from vegetative to re-
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productive development. The SHWs studied differed from common wheat and one another by responses to the short
day and by the length of the ‘emergence-heading’ phase if they grew under the conditions of a long day. The delay
in the development of plants with a short photoperiod ranged from 5.4 to 53.8 days. On a long day, the duration of
the ‘emergence-heading’ phase varied from 39.5 to 53.9 days. A possible genetic basis for the differences identified is
discussed. To assess the diversity of SHWs, we also used gliadin proteins as informative biochemical markers. It was
revealed that 21 SHWs were homogeneous, and the rest, heterogeneous. Forty-four different biotypes were found for
the SHWs studied, from which 36 were unique. Relationships between biotypes have been demonstrated using clus-
ter analysis. It should be noted that 13 SHWs were unstable. In each of them, some plants differed from the others in
terms of a complex of morphological characters, reaction to a photoperiod, and gliadin patterns. It is possible that the
instability of accessions is the result of genome rearrangement in SHWs. SHW accessions and the forms isolated from
them are considered as sources of new genetic variability to improve common wheat.

Key words: wheat-aegilops amphidiploids; field study; reaction to photoperiod; electrophoretic analysis of gliadin;
genetic diversity; classification; enhancement of the wheat germplasm.
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BBepeHune
Cunretnueckas rexcartougnas mmenuna (CI'TI) — mc-
KYCCTBCHHO CO3JaHHBbIC aMPUIUIUIONIbl (2n = 6x = 42,
BBAADD) ¢ TeM e réHOMHBIM COCTaBOM, UYTO U y MSTKOU
neHunsl (7riticum aestivum L.), HO OTJIUYAIOIIHAECS OT Hee
OOJIBILIIM YHCIIOM aJuTesiel TeHOB Oraroiapst HCIIOJIb30BAHHUIO
B CKPCIIMBAHUAX PA3JIMIHBIX Hpe}ICTaBHTeHeﬁ TETpAIION -
HBIX TeHut (2n = 4x =28, BBAA) pona Triticum L. u Buna
Aegilops tauschii Coss. (2n = 2x = 14, DD) (Ogbonnaya et
al., 2013). [1epBbic POPMBI CHHTETUYCCKOH MIIICHUIBI OBLITH
nony4eHsl B 1940-e Tonpl B mporiecce BELICHEHUS CTETICHU
pozactea reHoMOB Msirkoit mmenuirsl (Kihara, 1944; McFad-
den, Sears, 1946). Ho sumib CriiyCTst HECKOJIBKO CCATHICTHI
MOSIBIJIMCH CTAaThH, YKa3bIBAIOIINE HA JOCTOMHCTBA BHIA
Ae. tauschii xax TIOJE3HOTO MCTOYHUKA HOBBIX T€HOB JUIS
yiay4iieHus: BozaenbiBaemoii mrenunsl (Gill et al., 1986).
B macrosmiee BpeMst B MUpe U3BECTHO CBEIIE 1.5 ThICc. 00-
paszuoB CI'TI, 1t KOTOpPBIX MaTepUHCKUME (GopMaMu ObLTH
HE TOJIBKO COBPEMEHHBIE COPTa TBEPAOH MiueHuNs! 1. durum
Desf., HO u 00pa3ubl gukol nBy3epHSIHKH 1. dicoccoides
(Koern. ex Aschers. et Graebn.) Schweinf., kynbTypHO# 1011
051 (1. dicoccum Schuebl.), a Taxoke NIICHUIIBI KAPTATHHCKON
(T. persicum Vav.), a nToHOpaMH MBLIBIEI — puMepHO 900 00-
pastoB Ae. tauschii pa3TUYHOTO TeOrpapUUECKOro MPOUC-
xokaenus (Ogbonnaya et al., 2013). [Ipeobianaroias yactb
Bceil 910l pabotel BeimonHeHa A. Mujeeb-Kazi ¢ komreramu
(1995, 1996) B CIMMYT (The International Maize and Wheat
Improvement Center, Mexcuka). [1o pesynsraram usydeHus
521 ob6paszua CI'TI cpopmuposansr Habops Elite 1 u3 95 00-
pasuoB, 0TOOpPaHHBIX B OCHOBHOM IT0 arPOHOMHYECKUM TIPH-
3rakam (Mujeeb-Kazi et al., 2000), u Elite 2 — u3 33 o6pasios,
XapaKTEPHUIYIOMINXCS YCTOMIMBOCTBIO K PA3IMYHBIM 00-
ne3usM (Mujeeb-Kazi, Delgado, 2001). JloctynHocTs 3TOTO
Mmarepuaa IJisi MIHUPOKOTo Kpyra HMccieaoBareieil pa3HbIX
CTpaH CTUMYNHpoBana Kak co3nanue HOBeIX CITI, Tak u
nepesady MX FeHETHYECKOIO MaTeprasa B BO3/IEIbIBACMbIC
nreHuisl ABctpanuu (van Ginkel, Ogbonnaya, 2007), Kuras
(Yangetal., 2009), Uaauu, [Takucrana u Ipyrux cTpaH MUpa
(lamanuH u gp., 2018; Li et al., 2018).

st pacumupenus Bo3aMokHOocTel ncnonb3oBanust CI'TI B
POCCHICKOI CeeKIINI HaMH OBLTH TIPUBIICYCHBI B KOJICKITHIO
TEHETHYECKUX PecypcoB pacTeHnit Beepoccuiickoro nucTH-
TyTa FeHETUYECKUX pecypcoB pacreHuit um. H.M. BaBunosa
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(BUP) nuanm (o6pasiml), co3nanabie B CIMMY T. Brorroue-
HHE B KOJJIEKIIMIO JJF0OOro HOBOTO Marepualla pearnoiaraet
ero Mop(oJIOTHYECKOE OMTMCAHNE ¥ KOMITJICKCHYTO OI[CHKY TI0
XO3SHCTBEHHO TTOJIC3HBIM MTPU3HAKAM C [IEJTBI0 OOTaHNIECKOU
uAeHTUUKALMKE 00pa3loB U PACKPBITUSL UX TOTEHIIMAJIa
JUTA CETIEKIIMOHHOTO HMCIToh30BaHus. Llens HacTosmero uc-
cienoBanus — nzydeHne oopasnos CI'TI mo koMIuIekcy Mop-
(hoJIOTMYECKUX M XO3SIMCTBEHHO IIEHHBIX PU3HAKOB B yCJIO-
Busix Cesepo-3amagaoro pernona Poccuiickoit @eneparum,
OIICHKA MX PEaKIIUH Ha (JOTOIICPUOI, OTIPEIICIICHIE TCHETHYC-
ckoii rereporeHHoctr 00pasuos CI'TI u cxoicTBa MEK Ty HUMU
C WCTOJH30BaHUEM TIINAINHOB B KAaY€CTBE OMOXMMUYECKIX
MapKepoB.

MaTeleaﬂbl n metogbl

Marepuanom st UCCICIOBaHUHN MOCTYXWIH 36 00pa3IoB
CI'TI u3 criucka Elite 1, mosy4eHHbIC B KOJUICKIIHIO MIICHUIBI
BHP B 2006 . 3 Wheat Genetic and Genomic Resources
Center at Kansas State University (CILIA). B co3nannu stux
CI'Tl yuactBoBaiu 19 paznnyHbIXx rTHOpHIHBIX GOPM U COPTOB
T. durum wu 31 o6pasen Ae. tauschii (ITpunoxenue 1)!.

[onesoe n3yuenne obpazuos CI'TI npoBoamiM B IpOBOM
nmoceBe (KapaHTHHHBIA MUTOMHUK, T. [laBiosck, 2007 1.
n ombITHRIA yyacTok BUP, r. Ilymxkun, 2008 r; 30° B. 1.,
59° c.m1.). Cpoku 1oceBa M arpoOTEeXHHUKA — OOIICTTPUHSTEIE
Jutst 30HbL. [loces, (eHomoOrn4Yeckre HaOMONCHUS U OLICHKY
3JIEMEHTOB CTPYKTYPBI MPOJYKTUBHOCTH 0Opa3loB oCy-
IIECTBIISUIN B COOTBETCTBHU ¢ METOANYECKUMH YKa3aHUSIMHU
BUP (Mepexko u ap., 1999). Mcnonp3oBanu Taxke MIKAJIbI
[Mupoxoro yaudummposanHoro kinaccugpukaropa COB pona
Triticum L. (1989) nnst onmcanust 00pasoB B CHCTEME ATOTO
poxa. J{ns oLieHKH BBICOTBI PACTEHUI U KOMIIOHEHTOB IPO-
TYKTUBHOCTH oTOMpanu 1o 10 pacTeHnii Kaxaoro odpasia.
Crangaprom ciryxui copt Jlenunrpanka (k-47882, Poccns,
Jlenunrpanckas o61acTs).

B BereTanoHHOM OMbITE M3ydand (POTONEPHOTMUECKYIO
yyBcTBUTENBHOCTH (PITH) 06pasznos CI'TI. B xauecTBe cTan-
JIapTOB HCIIOJIB30BAIH yIbTpacKopocmenslii copt PoToH
(k-55696, Poccus, KpacHomapckuii kpait), c1abo pearupy-
IOLMI Ha KOPOTKUHU J€Hb, U cpenHecnenbii JIeHnHrpaaxa,
3a/1ep’KUBAIOIINI pa3BUTHE HAa KOPOTKOM JIHE Ha JBE-TpHU

1 Mpunoxexna 1-4 cm. no agpecy:
http://www.bionet.nsc.ru/vogis/download/pict-2019-23/appx15.pdf
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Henenu. PacTeHus BbIpallMBalu Ha JEPHOBO-IIO30IHCTOMN
MOYBE B IUIACTHKOBBIX MATWJIMTPOBBIX cocynax. B ogHom
BapUaHTE OIBITA BCE COCY/AbI C PACTEHHSIMH HAaXOAWINCH B
YCIIOBHUSIX €CTE€CTBEHHOro AIMHHOrO JHA (oT 17 u 30 mMuH
1o 18 u 52 muH), B Apyrom — KopoTkoro (12 1) cBeToBOTO
nust (poroneprona). KopoTkuii 1eHb co3naBaiy, 3aKaTbiBast
BAaroHETKH C BEreTAllMOHHBIMH COCYAaMH B CBETOHEIPO-
HUIIAeMbI MaBUIIbOH, B KOTOPOM OHM HaXoawiuch ¢ 20 9
Beuepa 70 8§ 4 yrpa. BaroHeTku ¢ pacTeHUsIMU B YCIIOBHAX
€CTECTBEHHOI'0 JUIMHHOTO JIHSI Ha 9TOT MEPUO/I TOMENIalH B
CTEKJISIHHBINA NaBUJIBOH. Y pacTEHUH MILIEHULbI OIPEAEIIIN
MIPOJOJKUTEIILHOCTD TIEPHOJIA BCXO/BI—KOJIONICHUE (JIHH) B
yenosusax aaunHoro (T,) u xoporkoro (T,) anei. ®ITY BbI-
YHCISIIA TI0 BEJIMYMHE 3a[CP)KKH KOJIOMIEHHS Ha KOPOTKOM
JIHE 110 CPABHEHHUIO C ECTECTBEHHBIM AIMHHBIM aHeM (T,—T))
u 1o kodpdurmenty OI1Y Ko = T,/T)).

Jnst snexTpodopeTndeckoro aHamm3a 3amacHoOro Oenka
rraanrHa B 2009 1. va none BUP (ITyrmkuH) ObUTH BBICESHBI
3€pHOBKH OT/JENIBHBIX KOJIOCheB ypoxkas 2008 I. 0T Kax10ro
u3 36 ob6pasmnos CITI. ITomydeHHbIE W3 HUX PAaCTEHHUS OIle-
HHUBAJIN HAa OTHOPOJHOCTH IO MOP(OJIOTMIECKUM ITPU3HAKaM,
Uy PacTeHHH KaKJA0Tro MOPQOIOTHYECKOro TUIA U3ydalld
mraauH 2—11 3epHOBOK.

[MuaguH SKCTparupoBasid M3 OTJAEIBHBIX 3€pPHOBOK pac-
TBOpOoM 2 M MoueBuHBI B TeueHue 10—12 4. Daekrpodo-
peTndecknii aHajIM3 IIHaAuHA B IulacTuHax 6.5 % ITAAT
(6ydep 0.013 M ykcycHast KHCIIOTa) TPOBOJIHIIH MO METOJIHKE,
npunstoid B BUP. MnenTudukanmo KOMIIOHEHTOB U 3aIUCh
6€1KOBBIX (DOPMYIT BBITTOTHSIIN B COOTBETCTBUH C 3TAJIOHHBIM
cnekrpoM (Mpentndukanus copros..., 2000). Crangaprom
JUIsl OLIEHKH KaueCcTBa paszesIeHust OeJIKOB 1 MICHTH()UKAIINN
KOMITOHEHTOB CITY>KWJI THaguH copTta MupoHoBckas 808
(x-43920; CCCP, Ykpannuckass CCP). benkosbie GpopmyIsl
[JIMaJIHA BCEH COBOKYITHOCTH U3YYCHHBIX 3€PHOBOK 36 00-
pasmoB CI'TI omryGnmkoBaHBI panee (XakuMoBa u 1p., 2018).
Pactenus ¢ pa3HBIMH THUIIAMH CIIEKTpa TIIHAMHA y o0pasia
paccMaTpUBaid KaK OMOTHUIIBI, UX 0003HAYAIIM TEM YKE HOME-
pPOM KaraJiora, JOTOJIHUTENbHO yKa3bIBas HOMEp OMOTHIIA,
Hanpumep k-65490 1 n x-65490 2.

CraTHCTHYECKYI0 00pabOTKy pe3ysIbTaToB MPOBOIWIA C
MCTIONB30BaHUEM IpOorpaMMHOro makera Statistica 12. s
OIICHKH B3aMMOCBs3ei Mexay Omortmmamu obOpasmos CITI
M0 CXOJCTBY JJIEKTPO(OPETUUYECKUX CIIEKTPOB IUIMAJUHA
MIPUMEHSUIN KITacTepHBIN aHaian3. CTENeHb CXOCTBA MEKIY
AEKTPO(YOPETHIECKUMH CHEKTPAMHU BCEX BO3MOMKHBIX Hap
OMOTHIIOB OIICHMBAJIHM TTOKa3aTeaeM mogoous JKakkapa. Pac-
4YeT MaTPHIIbI, B KOTOPOH HaJIMYHe KOMIIOHEHTA KOJUPOBAIN
mudpoit 1, orcyrcrBue — 0, KIacTepHbIH aHaN3 (aITOPUTM
UPGMA), noctpoenue (peHorpaMm KiiacTepU3aiii OCyIecT-
BIISITH C TIOMOIIIBIO TTporpaMmMHoro obecrredennss DARwin 6.0.

Pesynbratbl

O6pasisr CI'TI mpencrasnsiot pon X Aegilotriticum P. Fourn.,
oTHocsimuitcs k Tpube Triticeae Dum., cemeiicTBy Poaceae
Barnh. (UniProt, 2019). OtinunTensHbIMA MOPQOIOrHueCKHU-
MU IPU3HAKaMH 00pa310B ObUIN HAJIMYHE BEPETEHOBUIHOTO
TIOJIyOCTHCTOTO MITH OCTHCTOTO KOJIOCA, UMEIOIIETO CBETIIO-KO-
PHYHEBYIO MU CEPO-KOPUYHEBYIO OKPACKY, B Pa3HO CTETICHN
JIOMKHH CTEpPKEHb, )KECTKHE KOJOCKOBBIC UEIIyH U TPYIHBIN
oOMonoT. XapakTepucTHKH Kaxaoro u3 36 odpasmnos CI'TI
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110 MOP(OJIOrnYeCKNUM NPU3HAKAM PACTEHUSI U KOMIIOHEHTaM
MPOAYKTUBHOCTH Kojoca npuBeseHsl B Karangore MupoBoit
koeknuu BUP, Beim. 870 (Xakumosa n ap., 2018). Ilo-
CKOJIBKY cucTema pojaa XAegilotriticum He pa3paboTaHa, 1mo-
TOKEHHE Kax10ro n3ydeHHoro oopasima CI'TI naHo B cucteme
pona Triticum L. (ITpunoxenue 2). 1o nmpusHaky «BbIcOTa
pacTeHus» 00pa3ibl BXOAWIN B TP TPYIIIbI: TOJIYKAPIUKH,
CpeHEpOCIIbIE U BHICOKOPOCHBIE, B ABYX IOCIEIHUX TPyII-
Max BBIZEJICHBI MOATPYIIBI. He3aBucHMO OT 3TOTO AeieHust
0o0pasupl UMeNH MPEeUMYILIeCTBEHHO CPEAHUI 10 pa3Mepy
KOJIOC, JINIIB Y TIATH 00pa3oB KOJIOC ObLT JUIMHHBIM. Uncito
kostockoB y CI'TI He BBIXOIUIIO 32 TIpe/IesTbl KIIACCOB «OUEHb
MaJioe» 1 «Majioey, a YMCIIO 36PEH B KOJIOCE JIOBOJIEHO IIMPOKO
BapbUPOBAJIO: OT OYEHB MAJIOTO 10 OosbIoro. Takoe BapbUpoO-
BaHME ITOTO [TOKA3aTENsI MOTJIO OBITh CBSI3aHO C PA3IHIHIMHI
pacTenuii no pepruiibHOCTH. Macca 3epHa ¢ NIaBHOTo Kojloca
y 11.4 % nunwuii Obla o4eHs Manoi, y 65.7 % — B npeaenax
0.9-1.4 1, 1. e. Manoit, y 22.9 % — cpemneii (ot 1.5 10 2.6 ).
Hamporug, macca 1000 3epen y 58.3 % o0pas3iioB ObL1a 601b-
110 ¥ 0OueHb OOJIBIIION. B 11e;10M Ha 0CHOBaHUY ITOTyYSHHBIX
XapaKTEPUCTUK MOXKHO OBIIO 3aKIJIIOUMTh, YTO BBISBICHHOE
pa3Hoo0pasue 00pasioB pona xAegilotriticum yKiabIBacTCs
B paMku Triticum L.; 0Opa3Isl MOXKHO KITaCCH(DUITIPOBATH KaK
c1a00 OKYIBTYpEHHEIC (DOPMBL.

Hapsiny co creneHbplo BBIPaKEHHOCTH MPU3HAKOB y 00-
pasnos CI'TI Ob1n U3y4eHs! ypOBEHb UX BAPbUPOBAHMUS 110
BIIMSTHUEM YCIIOBHH BHEIIHEH CPE/Ibl U B3aUMOCBS3H MEKITY
MIPU3HAKAMHU, JUIsl TOTO YTOOBI IIPOrHO3MPOBATH PE3YJILTATHB-
HOCTb 0TOOpa 10 HUM. VI3yueHne n3MEeHYNBOCTH MIPU3HAKOB
MI0Ka3aJ10, YTO HanboJee BapbUPYIOUIMMHU TI0 PE3yiIbTaTam
nByxyetHero uccnenoBanus B [1aBnoscke B 2007 1. u [Tymiku-
He B 2008 . OpUTH TPU3HAKK «Macca 3epHa C IFIaBHOTO KoJIoca
WIN OJHOTO PAcTEHHS», «UNCIIO TMPOAYKTHBHBIX CTEOICH»
U «4HCJI0 3epeH B kosoce» (tabm. 1). HampoTus, Haubosee
ogHOponHOW Oblna BeIOOpKa obpasnos CI'TI mo mpu3Hakam
«ITPOIOIDKUTETBHOCTB IIEPHO/Ia BCXOABIKOJIOIIEHHE), «Macca
1000 3epen» u «uiHa Kosocay. Koadduiment Bapuanunu o
MIPU3HAKY «BbICOTa pacTeHus» coctaBmi 16.0 % (ITymkum,
2008) u 18.6 % (I1aBnosck, 2007).

Paccunrannbie o Cp€AHUM 3HAYCHUAM IPU3HAKOB ITAPHBIC
KOPPEJSIIUH MTPOJEMOHCTPHUPOBAIIN CXOICTBO CTPYKTYPBI HX
conpsbkeHHoN m3MeHunBocTH ([Tpunoxenue 3). HezaBucumo
OT MecTa M roja BelpamuBanus oopasuos CI'Tl, crarucru-
yecku 3HaguMbIe (p < 0.05) cBs3M MPU3HAKOB COXPAHSIHCH
ME3KTy BEICOTOH pacTeHMs U JNIMHOU konoca (1= 0.41pp,, 2007
1 7= 0.481y,, 2008), YUCIOM 3€peH B KOIOCE (7= 0.551745 2007 U
7= 0.61 5y, 2008), Maccol 3epHa ¢ pacTenust (7= 0.5511,5 2007)
uin konoca (= 0.59y,, | 2008), YMCITOM NPOIYKTUBHBIX CTE-
Onedt (7= 0531145 2007 1 7= 044115, 2008), & TAKIKE MACCOH 3€p-
Ha C PaCTEHUsI WJIM KOJIOCA M YMCIIOM MPOTYKTHBHBIX cTeOIei
(r=0.7711a5., 2007 1 7 = 0.45 79y, 2008 COOTBETCTBEHHO), YHCIIOM
3eped B Konoce (= 0.4y, 2007 4 7 = 0.92p3,, 2008 COOTBET-
CTBEHHO). Takas conpspkeHHas M3MEHYMBOCTH NPHU3HAKOB
MOXXET OBITh 00YyCIIOBIICHA TEHETHUECKOM TeTepPOreHHOCTHIO
00pa3loB U WX OHOTHITHOW peakiueil Ha U3MEHEHHE YCII0-
BUI BHEWIHEN cpenpl. [IpakTHuecku HE3aBUCHMO OT JPYTHUX
MPU3HAKOB BapbUpPOBAIU JuInHA Konoca 1 Macca 1000 3epeH.

Bricokue 3HaueHus mpusHaka «macca 1000 3epen», ero
HHU3Kas CTENEHb M3MEHUYMBOCTU M cialas B3aMMOCBS3b C
JIPyTMMHU NpHU3HAKaMM ykasbiBatoT Ha oOpasusl CITI kak
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[eHeTnyeckoe pa3Hoobpasne 1 ceneKLMOHHAA LEHHOCTb
CUHTETUYECKOW reKCcannonaHom nileHnybl B konnekumm BUP

Ta6nuua 1. XapaktepurcTrika npr3HakoBs 35 o6pasuos CITI B ycrosusx CeBepo-3anagHoro permoHa Poccun™

Mpu3Hak

Masnosck, 2007 1.

MywknH, 2008 .

* He unsyuanu obpasell k-65488; ** Xcp — cpeaHee 3HaueHwe; s — ownbka cpeaHero; lim — npefenbl BapbypOBaHUA 3HaueHUi npusHaka; CV — KosdduLmeHT

Bapvaumu.

Ta6nuua 2. O6pa3ubl CIM — NCTOYHUKKM BbICOKOI Macchbl 1000 3epeH,
Nno AaHHbIM ABYXJIeTHero nonesoro n3yyeHusa B CeBepo-3anagHom pervoHe Poccun

Homep MecTto nrop BbicoTta Yucno npopykTMBHbIX  [InnHa konoca, Ymcno 3epeH Macca
no Kartanory BUP n3ydeHus pacteHua, cMm cTebnen, Wr. ™ B KOfloCe, WT. 1000 3epeH, r
65 5 0 1 ........................... nym K ,,, H 2008 .................. 9 54 ....................... 3 4 ....................................... 9 3 .......................... 2 24 ....................... 5 1 5 .....................

naBHOBCKzow ............... g 63 ........................ 5 3 ....................................... 9 1 .......................... 2 3 ........................... 5 7 ........................

65503 ........................... nYUJK,,,Hzoog .................. 119042 ....................................... 9 6 .......................... 2 23 ........................ 5 4 ........................

naB,-,OBCKzom ............... 101033 ....................................... 9 4 ......................... 2 5 ........................... 5 35 .....................

65505 ........................... nyMKMHzoog .................. 110543 ....................................... 9 9 .......................... 2 61 ........................ 6 06 .....................

naBHOBCK2007 ............... 3 8043 ....................................... 9 6 .......................... 2 13 ........................ 5 0 ........................

65506 .......................... nyUJK,,,Hzoog .................. 104662 ....................................... 9 7 .......................... 2 89 ....................... 5 3 ........................

naBHOB C K2007 ............... 9 30 ........................ 9 0 ....................................... 10 2 ....................... 2 75 ........................ 5 6 3 .....................

65 5 0 7 ........................... |-|y,_u K ,,, H 2008 .................. 8 6 7 ........................ 14 ....................................... 9 1 .......................... 166 ....................... 5 3 7 .....................

naBHOBCK2007 ............... 101030 ....................................... 9 9 .......................... 187 ....................... 5 5 ........................

65 5 1 3 ........................... nym K M H 2008 .................. 7 3 5 ........................ 5 0 ....................................... 8 7 .......................... 2 5 ........................... 5 5 ........................

naBHOB c K2007 ............... 7 7 5 ........................ 5 5 ....................................... 10 .......................... 2 25 ........................ 5 8 ........................

65 5 14 .......................... nym K ,,, H 2008 .................. 8 8 7 ........................ 3 3 ....................................... 9 6 .......................... 2 83 ........................ 4 59 .....................

naBHOB C K2007 ............... 7 43 ........................ 2 g ....................................... 8 6 .......................... 2 23 ........................ 4 5 ........................

Ha [IEHHbIE TeHETHYECKUE MCTOUHHKH. HexoTtopble M3 HHX
[0 pe3ylbTaTaM JBYXJETHETO M3YUCHHs NEPEUHCICHBI B
Tabn. 2. B nuteparype UMEroTCsl CBEJICHNSI O BOBMOXKHOCTH
yBenuueHus maccel 1000 3epeH y copTOB MATKOM MITEHUIIBI
myTeM ckpermmBanus ux ¢ obpasmamu CI'TI (del Blanco et
al., 2001). O BeIicokoit Macce 1000 3epeH (bomnee 60 T), B TOM
yucie o0pasloB, MONYyYUBIIMX HOMEpa Kartajora k-65485,
K-65488, k-65492, k-65507 u k-65509, coobmamu u A. Gul
Kazi ¢ xonneramu (2012). KoadduimenTs! cxoacTBa MexLy
o0pa3siamu, pacCUuTaHHbIE MU [IPU CPABHEHUH I'€HOTHIIOB
o RAPD- n SSR-mapkepawm, BapsrupoBanu ot 0.693 mo 0.889,
YTO CBHJICTEIBGCTBOBAJIO B O3y T'€HETHYECKUX Pa3Inunii
00pa3uoB. B TpaHCKPUIITOMHOM aHAJIM3€ MPOJIEMOHCTPH-
poBaHo, uto paznuuus Mexay CITI u Markod mmeHunen
10 Macce M pa3Mepy 3epPHOBOK CO BTOPOTO MO TISITHA/IIATHII
JICHb TI0CJIE ONBUICHHSI CONPSIKEHBI C PA3HOW CKOPOCTBIO MX
Pa3BUTHUSI X YPOBHEM 3KCIPECCHU T€HOB, KOHTPOINPYOLINX
merabonu3M caxapos (Yan et al., 2018).

AKTYANbHbIE TEXHONOT UMW FEHETUKN PACTEHUIA / MAINSTREAM TECHNOLOGIES IN PLANT GENETICS

CrnenyeT OTMETHTh, 4TO Cpelau pacteHuit 13 u3 36 00-
pasIoB, BBIPALICHHBIX M3 3€PHOBOK OT/AENBHBIX KOJIOCHEB,
a UMEHHO y K-65487, k-65496, k-65498, k-65501, k-65506,
K-65508, k-65509, k-65510, k-65511, k-65514 u k-65518
(mmoces 20009 1), 6bUTH BBISBICHBI PACTCHUS, OTIMYAIOIIAECS
OT JIpYTHX 110 MOP(OITOTHUECKUM ITPU3HAKAM M CKOPOCTH pas-
BUTHS. DTH pacTeHus Oblin Ha 10—15 cM BbIlIE OCTANIBHBIX,
Goee mo3mIHECTIETBIMHU, O€30CTHIMH, UMENTH O0JIee CBETIYIO
OKpacKy KoJsioca 1 OOJIbIIIee CXOACTBO C MSTKOH MIISHUIIEH.
['pynma pacrenuii 5Tux 00pa3LoB ObLIa YCIOBHO Ha3BaHa «BbI-
menuBmmecs CITIy. [Tocne pa3sMHOKeHNS STUX pacTEHHA Ha
onbeitHOM noste BUP (ITymxkwun, 2011 1) ¢ 1ienpro cpaBHEHUS
TMOJIYUYCHHBIX JIMHUN ¢ TUIHYHBIMHA pacTCHUAMU 06pasu03
U3ydyand peakIUio HEKOTOPHIX M3 HUX Ha (oTomepuon, a
TaKKe TIIHANH.

PeSyJ'II)TaTI)I N3YUYCHU B BEI€TALIMOHHOM OIIBITEC pEAKIIUN Ha
thoromepuon 20 o6pasmos CI'TI, Tpex BrIIemUBIIIXCS (hopM
M JIByX COPTOB-CTaHAAPTOB IOKa3aHb!l B Ta0M. 3. B ycnoBusax
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Ta6nuua 3. MNpoJomKnTeNbHOCTb Nepuofa BCXOAbl-KONOLEHME
1 K03 dunLUMeHT poTonepruoanNUYecKon YyBCTBUTENBHOCTH
o6pa3zuos CITI, BblpalleHHbIX B YCOBUAX ATUMHHOTO

1 KopoTkoro aHe (MywkuH, 2011 r., BereTaLyoOHHbI OMbIT)

Homep MpopgonxuTtenbHOCTb T-T1 Konu

no katanory BUP  nepnopa Bcxofbl-KonolueHne (T/Ty)
T T,

K-55696, DotoH  32.3+0.21 34.7+0.21 24 1.07

k-47882, 40.1+0.10 58.5+0.69 184 146

JleHvHrpapka

K-65496 48.1+0.28 59.9+0.65 11.8 125
K_65498451io466991093 .......... 2 48 ....... 155 .......
K_6550043610314901033 ............ 54 ....... 112 .......
K_65501484i1176851348 .......... 2 01 ........ 142 .......
K_65502451i056 .......... 9 041215 .......... 4 53 ....... 2 0 .........
K_6550343910359771096 .......... 5 38 ....... 2 23 .......
K_65506470i058628i246 .......... 158 ....... 134 .......
K-6 5513 .................... 3 95 1027 .......... 5 09 iom .......... 114 ....... 129 .......
K_65513a467i206660i239 .......... 193 ....... 141 ........
K_6551447210136401090 .......... 168 ....... 136 .......
K_65515437i]65615i230 .......... 178 ....... ]41 ........
K_65516421io41 .......... 5 07i112 ............ 86 ....... 120 .......
K_655174811069619i098 .......... 138 ....... 129 .......
K_65518433i1248601229 .......... 4 27 ....... 197 .......
. K _6 5518a .................. 5 39 12 57 R 837 i4 51 .......... 2 98 ....... 1 55 .......

Mpumeuanue. T, n T, - NPOAOAKNTENBHOCTb NEPUOAA BCXObl-KONOLLIEHNE
Y pacTeHui, BblpalleHHbIX B YCOBUAX AJVIHHOTO eCTECTBEHHOIO 11 KOPOTKO-
ro 12 4y CBETOBOro NeproAoB COOTBETCTBEHHO; T,~T; — 3aiep>KKa KONoLeHNs
pacTeHnin Ha KOPOTKOM [iHe MO CPABHEHMIO C AJINHHBIM JHEM; Kd,nq =T,/T, -
Koadppumument OMY.

JUITMHHOTO JTHSI TPOAOIDKUTEIBHOCTD NTEPUO/A BCXOABI—KOJIO-
HIeHHe y HUX BapbupoBana oT 39.5 no 53.9 nus, y copTos-
crannaproB ®otoH u Jlennnrpanka coctasuia 32 u 40 nuei
COOTBETCTBEHHO. [IpOfOMIKHUTENBHOCTE ITOTO TEpHOa Ha
KOpOTKOM JHE u3MmeHsuiach ot 49.0 1o 97.7 nus, y ®ortona
cocraBuia 34, y Jleaunrpagxu — 58.5 nus. Koaddunument
®ITY y o6pasnoB u muauit CI'TI m3mensics ot 1.12 mo 2.23:
®oron — 1.07 u Jlenunrpaaka — 1.46.

Ha xopotkom nne pazsutue pacrenuit CI'TI 3apepxuBanocs
B pa3Hoii cTenieHu: oT 5.4 o 53.8 gus. Haubonee cumpHyIO
peaknnio Ha KOPOTKUH JICHb MPOsIBUIM 00pa3ubl K-65502,
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K-65503, k-65518 u BeimenuBiascs Gopma k-65518a. 3a-
JIepKKa KOJOIICHUS y HUX cocTaBmiaa oT 29.8 mo 53.8 mus,
IIPU 3TOM Ha JUITMHHOM JHE 00pa3Iibl BBHIKOJIAIIMBAINCH Ha
3-5 nHeii, a BeimenuBInasics popMa Ha 22 JHs O3KE copTa
Jlenunrpaaka. HanMeHnee qyBCTBUTEIBHBIMH K KOPOTKOMY
(horoneprory ObuTH cOpT-cTaHAAPT DOTOH, 00pa3ik K-65500,
K-65513, k-65516 u BeimenuBIIasics Gopma k-65487a (3a-
nepkKa KonomeHus Ha 5—11 mHeit). Ha mmuaHOM IHE BCe 3TH
00pa3IIbl BHIKOJIAIINBAIMCH IIPUMEPHO B T€ JK€ CPOKH, UTO U
copt JIeHHHTpaKa, a Ha KOPOTKOM — ObICTpee ero Ha 7—8 JaHEei.
OcranbHble 00pa3Ibl ¥ IMHUH CYIIECTBEHHO HE PA3INYaIINCh
Mexay coboif. Ciemyer OTMETUTh, YTO XapakTep peakuuit
BBILIETTUBIIMXCS (OPM HAa M3MEHEHUE IPOIOSKUTEIBHOCTH
CBETOBOTO JHsI ObIT pa3HbIM. [To cpaBHEHMIO ¢ MCXOAHBIMHU
obpastamu y k-65513a yBenmuuuiach MpoJOIDKUTEIEHOCTD
MepHro/ia BCXOJIbI—KOJIOIIEHHE U Ha JUIMHHOM, U Ha KOPOTKOM
JTHE; HATIPOTHB, Y K-65487a oHa yMeHBIIHIIACK, a Y K-65518a
TIEpHOJT BCXO/IBI—KOJIOIICHHE YBEIMYMIICS Ha JUITMHHOM JTHE 1
MPAaKTHYECKH HE U3MEHHJIICSI HA KOPOTKOM.

BererannoHHBINA OMBIT TIOKa3aj, 94To u oopasisr CITI,
1 BBILEUBIINECS U3 HUX (POPMBI OTIMYAIOTCSI OT COPTOB-
CTaHJApTOB U Pa3IMyarOTCs MEXIy coOOW IO MPOIOIKHU-
TEJILHOCTH TIEPHO/Ia BCXOBI—KOIOIICHNE Ha JUTHHHOM JTHE U
peakuuei Ha KOpOTKHUii 1eHb. Bo3MOXHO, 3T0 00ycI0BICHO
reHeTnyeckuMu pasnuuusaMu CI'TI u omindnem ux ot MsArkon
IIIEHUIBI, TPEXK/IE BCETO MO AJIIETSIM TOMEOIOTHIHBIX TEHOB
Ppd (Response to Photoperiod).

[To nanubim L. Huang ¢ kosuteramu (2012), oOpasubl
Ae. tauschii 9yBCTBUTENBHBI K (OTONMEPHOAY M XapaKTe-
PHU3YIOTCSI pa3HOH CKOPOCTBIO pa3BuTHs. OHM MMEIOT TPH
rarwtoruna (I-111), pasnuuarommxcst Mexxay coOoi 1o Ha-
JTUYHIO—OTCYTCTBHIO JeNenuii pasmepom B 24 u 15 m.o.,
PacnoIoKEHHBIX BBIIIE KOAWPYIOLIETo yuacTka rena Ppd-D1.
lamiorun 1 BeIsiBICH y 00pa3ioB ssp. fauschii; a rarmio-
tun I — y ssp. strangulata. B oaTBepKaeHNE TOMY, YTO
MIPE/ICTAaBUTEIH SSP. strangulata 6b1M TOHOpaMu reHoMa D
MSITKOH NIIEHUIIbI, CBUJICTENILCTBYET HATUUHE Y UyBCTBUTEIb-
HBIX K poTorneprnonay GpopM MATKOH mimeHuI s rarmiotuma 111,
HO C JIOTOJIHUTENbHON Jienennert 16 m.o. B ok30He 8. YV He-
qyBCTBUTENBHBIX K (hoTONEpHoy POpM MSITKOH MIICHHUIIBI BbI-
sIBIICHA JIeenust pasMepoM B 2089 11. 0. BEIIIE KOJMPYIONIETO
ydJacTKa 3TOTO TeHa, Kakoi HeT y Ae. tauschii (Beales et al.,
2007). Kpome Toro, B xpomocomax 2A 1 2B MATKOH MIIIeHUITbI
MTOKa3aHO MPHUCYTCTBHE TOMEOIIOTUYHBIX TeHOB Ppd-Ala ¢
nenermeit B 1085 1. 0. u Ppd-B1a c nacepuueii B 308 11. 0. mwin
YBEJIMYEHHBIM YHCIIOM KoTUi (2—4) reHa Ha XpOMOCOMY, BCe
9TH U3MEHEHUS TAKXKE OIPEENISAIOT HeTyBCTBUTEIILHOCTD MSIT -
Ko# meHunsl K ¢potonepuoxay (Diaz et al., 2012; Nishida et
al.,2013). B ominuwre ot Msirko# meHutb! hopmel 7. durum,
HE YyBCTBUTENFHBIE K (POTONIEPUOLY, IMEIOT TeH Ppd-Al ¢
neneuusiMu pazmepoM B 1027 wnu 1117 1. 0., a MyTanuii rena
Ppd-B1, cBSI3aHHBIX C HEUYBCTBUTEILHOCTHIO K ()OTOMEPUOLLY,
1o cux mop He ooHapyxeno (Wilhelm et al., 2009). Takum 06-
pazom, obpasusl CI'TI, coneprkaiye reneTndecknii Marepuan
TBEPOH MIICHUIBI U Ae. tauschii, SBISIOTCS UCTOYHUKAMHU
HOBBIX JUTS MATKOW IMIIICHHUITH! ajuienieii TeHoB Ppd, KoTopbie
MO)KHO HCIIONIb30BaTh B CEJIEKIUH MPU CO3IaHUU COPTOB C
Pa3HO NPOJOIDKUTEIBHOCTBIO (pa3 OHTOreHe3a.

J17151 OLICHKH CTENeHH T'eTePOreHHOCTH U CXOJICTBA 00pa3IoB
CI'TI, peructpanmu nx pa3HooOpa3ust IPOBEICH dIEKTPOQo-
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pPETHUYECKUI aHalIM3 3aracHoro OejKa 3epPHOBKH INIMAJIUHA.
B manbornee momHOM BHAE CyMMapHBIA JIEKTpoopeTnde-
CKHH CHEKTp 3TOro OeiKa coxepikal cieIyrole KOMIIo-
HEHThL: 023456,6,7,7,, B12,3,3,3:4,4,5,5,, v2,2,2,34,4,5,
023,3,4,4,4,5,5,6,6,60,7,7,8,8,9,9,9,10,10,. Paznoobpazue
TIO CIIEKTpaM ObLIO 00YCIIOBIICHO KaK HATMYMEM—OTCYTCTBHEM
KOMITOHEHTOB B 0., 3-, Y- ¥ (0-30HaX, TaK U BapbHUPOBaAHUEM
UX MHTCHCUBHOCTH.

CpaBHeHHe 3J1eKTPO(YOPETHUECKUX CHEKTPOB TIIMaJNHA
OTJCIBHBIX 3EPHOBOK y Kaxaoro u3 36 obpasuos CI'TI mo-
Kazajo, 9to 21 obpasern ObUT MOHOMOP(HBIM, OCTaIbHBIC —
rereporeHHbIME. Cpeay TeTepOTreHHBIX 00pa3IoB JIECATh
HUMCJIM 110 [IBa BapuaHTa CIICKTPOB INIMaJiInHa, Wi 6I/IOTI/IHa;
o0pasmpl k-65490, k-65494 n k-65517 — o Tpu Omoruma,
a k-65502 n x-65511 — no werblpe 6uoTnNa. Y HEKOTOPBIX
06pa3noB u ouotumos CI'TI ObuH OMHAKOBBIE CIIEKTPHI IIH-
a/lnHa, TIPY 3TOM OHU MMEIN PAa3HbIE POAUTEIBCKHE (POPMBI.
YCI0BHO X MOXXHO 00BETMHUTE B Tpymsl: (1) 65489, 65492,
65496, 65506, 65507, 65490_1, 65491 1;(2) 65512, 65513;
(3) 65504 1, 65505; (4) 65490 2, 65491 2; (5) 65485 1,
65501; (6) 65502 1, 65503; (7) 65509 1, 65511 1 n
(8) 65509 2, 65511 2. Bcero npu aHanu3e OTACIbHBIX 3ep-
HOBOK 1t 36 o6pasnos CI'TI moxydueno 44 tuma cnexrpa
IIMAIMHA, KOTOPBIE PA3IMYaIUCh 110 COCTaBY KOMIIOHEHTOB,
13 HUX 36 ObUINM YHUKAJIBHBIMU: OHH BCTPEUAINCH OJIUH Pa3 B
M3y4YeHHOH BBIOOpKE ceMsH 00pa3noB. O TeHETHYECKOM pa3-
HOOOpa3ny 00pa3IoB CBUACTEIBCTBYIOT U IAHHBIC N3YUICHUS
UX I10 COCTaBy JPYroro 3amacHoro Oejika 3epHOBKU — CyOb-
€IMHUI] BRICOKOMOJIeKyspHoro TmoteanHa (Rasheed et al.,
2012). Illupokoe pazHooOpasne 06pa3oB MO ABYM 3ariacHbIM
6enxam 3epHOBKH (XaKuUMOBa U JIp., 2018) yka3bIBaeT Ha BO3-
MO>KHOCTb PETUCTPALUH U HAJCKHON MICHTH()UKAIINY UX C
MIOMOIIBIO OEJIKOBBIX MapKEPOB, a TAKXkKe Hcrob3oBanus CITI
JJIA CO3JaHUs HOBBIX COPTOB MSITKOM IIIICHUIBI C )KEJIaEMbIM
COCTaBOM 3aITaCHBIX OEJIKOB, BIMSIOIIMX Ha CBOMCTBA KIIEHKO-
BUHBI, OT KOTOPOH 3aBUCHT XJIeOOMIeKapHOE KaueCTBO MYKH.

s knaccudukaryu 00pasios u ouorunos CI'TI mo cre-
MIEHN CXOJICTBA IEKTPO(OPETUUECKUX CIIEKTPOB INIMAJANHA
MPOBEJEH KIacTepHbI aHanu3, ocHoBaHHBIM Ha UPGMA
(pucyHok). B coctaBe mocTpoeHHOM AEHAPOTrpaMMBI BhIJe-
nensl knactepsl A, b u B. Cymmapro kimactep A Bkirodan 28
6noTnnoB, npuHauiexkanmx 13 odpazuam. Knacrep b cocrosin
U3 Tpex cyOKIacTepoB, u3 HUX b, conepixain 14 6uotunos, ot-
Hocsammxcs K 13 obpasuam, b, — 10 GuoTuIos nsaru 00pasuos,
b, — 3 Guoruna 1ByX 00pa3LOB, T. €. OUOTHIIEL, BHIABICHHBIC
B COCTaBe OT/IEJILHOTrO 00pasla, 4acTo HaXOAWINCh B OJTHUX
U Tex ke Kiactepax. MckiaroueHne cocTaBUIM OMOTHITBI
o0pasnoB k-65502 n k-65508, oxaszaBmInecs B KiacTepax
A u B, a Taxxxe k-65494, npencrasinennsle B KiacTepax A
u b,. BHe knactepos okasaica Onorun k-65518_2. Cnenyer
OTMETHUTD, YTO HAIM4HE 00IIeH OTIHOBCKOH (hOpMBI y map 00-
pasuoB k-65488 u k-65489, k-65501 u k-65506, k-65516 u
K-65517 He oka3ano BIUSHUS Ha UX TPYTIITUPOBKY, B TO BpEMs
KakK HaJimuue o01eil MarepuHCKol ()OpPMBI CIIOCOOCTBOBAIIO
0o0bearHEeHHI0 OMOTHIIOB B OTAEJIBbHBIX Kiacrepax. Tak, B
kiactep B Bomum o6pasirsr k-65499 u k-65500, y KOoTOphIx
MaTepuHCKOH (hopMoii ObLT citokHbIH Tnopua 68.111/RGB-U/
Ward/3/FGO/4/Rabi/5/ (cm. [punoxenue 1). B cyOkinacrepe
b, u xnacrepe b oObeMHMIICE OHOTHUIIBI OOPA3LIOB, B PO-
JIOCIIOBHBIX KOTOPBIX OBLTH copTa TBepoi meHuis! Croc 1
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CxopcTBO 3neKTpodOpeTUYECcKMX CNEKTPOB rMragnHa 58 6uotunos CITI.

[eHaporpamma noctpoeHa ¢ ncnonb3osaHnem UPGMA-meTopa.

(k-65498, k-65501, k-65514) u Doy 1 (k-65483, k-65495,
K-65511, k-65518) coorBeTcTBeHHO. MI3BECTHO, UTO TJIMAIN-
HOBBIE OCJIKH Y MIICHUIIBI KOHTPOJIMUPYIOTCS 110 MEHBIIIEH Mepe
IECTHIO ITITaBHBIMU CJIOKHBIMU JIOKYCaMU UJIN 6J'IOK3MI/I TCCHO
cuemneHnslx reHoB Gli-Al, Gli-B1, Gli-D1, Gli-A2, Gli-B2
u Gli-D2, nokann30BaHHBIMU B KOPOTKHUX IIJIEYaX XPOMOCOM
[IEPBOM U LIECTOM TOMEOJOTNYHbIX I'PYIIIL, a TAKKE HECKOJIb-
KAMH MUHOPHBIMH JoKycamu Gli-A3, -A5, -A6 (xpomoco-
ma 1AS), Gli-B3, -B5 (1BS), Gli-D4,-D5 (1DS) (Wang et al.,
2017). [To-BuguMomy, pa3aruus WK CXOACTBO ajuiesiel FeHOB
9THX JTOKycoB y 00pa3noB CI'TI u ompenensioT pazHooOpasue
WM CXOZICTBO MX IVIMA/INHOBBIX OEJIKOB.

[Ipu cpaBHEHUH KOMIIOHEHTHOIO COCTaBa IMIMaguHa y 13
BBIIIETTMBIITUXCS (POPM OBLIO YCTAHOBJIEHO 35 THUIIOB CHEKT-
poB mMaguHa, U3 HUX 28 yHukanbHbIX ([Ipminoxenne 4).
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V3MeHeHus1 B ClIEKTpax, Kak M y UCXOAHBIX 00pas3IioB, Ipo-
SBJISUTNCH TI0 HAJTWYIHIO—OTCYTCTBHUIO KOMITOHEHTOB PAa3HBIX
30H ¥ MX MHTEHCHBHOCTH. Hekotopsie ¢opmMbl (oHH 000-
3HaueHbI OYKBOW «B») UMEJIHU CIIEKTPbI, HJIICHTUYHBIE CIIEKT-
pam TangrHa OMOTHIIOB MICXOIHBIX 00pas3IoB, a NMEHHO:
K-65498 1B = k-65498 1; x-65501 2B = x-65501 2;
K-65508 2B = k-65508 2; k-65511 1B = k-65511 2;
65511 4B = 65511 _4; x-65518 1B = k-65518 1 u
K-65518 2B = k-65518_2. Kpome TOro, y xaxaoi Bbllie-
nuBLIelcs: GOpMBI Tarke ObUIO OOHAPYKEHO OT OJHOTO JIO
TpEX HOBBIX TUIIOB CIIEKTPOB 3TOr0 Oeska. Ha nenaporpamme
(He mpuBeeHA), TOCTPOCHHOI HAa OCHOBE CPABHEHHMS BCEX
MOy YEHHBIX AJIEKTPOPOPETHUECKUX CIIEKTPOB, KAKUX-JIMOO
OT/IENBHBIX KIIACTEPOB OMOTHIIBI BBIIIETTUBINUXCS (HOPM HE
oOpaszoBany. OHU TPYNIHPOBAINCH BMECTE C OMOTHIIAMHU
HCXOJHBIX 00pa3IOB.

3aknioyeHune

Britrouennsie B koyutekuuto BUP o6pasisr CI'TI pazaoobpas-
HBI TI0 MHOTHIM U3Y4€HHBIM IIPU3HAKaM, IPUMEPHO MOJIOBHHA
13 HUAX K TOMY K€ TeTepOTeHHasl, 4YTO MOXKET OBITh CIIEJICTBHEM
oJUMOp(U3Ma y4yacTBOBABIIUX B CKPEIIMBAaHUSX POJIU-
Tenbekux GopMm. Ocobo ciaeayeT OTMETHTh HeCTaOMIbHOCTD
OIIHOM TpeTH 00pa3IoB M KOMIUICKCHBIH XapaKTep OTINYNi
BBILIETTUBIIMXCS (DOPM OT UCXOHBIX 00pa31oB. BrisiBieHHas
HECTAaOMIIBHOCTh, — BO3MOYKHO, PE3Y/IBTAT IPOIOIIKAIOIIEHCS
peopranusanuu renoMoB CI'TI, u3MeHeHu y HUX DKCIIpec-
cuu renoB (Llepbanb, 2013; Tonosaki et al., 2016). [lanHbie
10 U3YYEHHIO XapakTepa KOHBIOTAUH XPOMOCOM, MOZICUETY
MEHOTHYECKOTO UHJIEKCA U OTIPENEICHUI0 YHCIIa MUKPOSIIPbI-
IIeK B KJIETKaX MbUIBHUKOB y 00pa3ioB CI'TI B cpaBHeHuUH ¢
MSITKOH MIICHUIIEH MOATBEPIKAA0T HATTMINE TAKOTO TIPOIIecca
(JIamoukwHa u 1p., 2014; Frizon et al., 2017).

Best coBokymnHOCTh 00pasiioB CI'TI, a Takke BBIIICTHBIIIHC-
Cs1 U3 HUX (DOPMBI — 3TO OpPUTHHAIIBHAS MOJIETIbHAS OMYIISIIIUS
JUIsl OLIEHKHU HBOJIIOLIMOHHBIX U3MEHEHUH, MPOUCXOIAIINX
B IIpoIlecce aJanTalul MEXPOJOBBIX THOPHUIOB, CXOIHBIX
10 TEHOMHOMY COCTaBY € MSTKOH MIIEHHIEH, K pa3TnaHbIM
9KOJIOTO-reorpadguyecKkuM ycioBusiM. OHHU TPEICTaBISIOT
c000¥1 IIEHHBII TeHEeTHYECKUI pecype Ul paclIMpPEHUs Te-
HO(OH/1a MSITKOM MIIEHUIIBI ¥ €€ CEIEKIIHOHHOTO YITyIIICHHS
HE TOJBKO MO PACCMOTPEHHBIM B 3TOH CTAaThe MPU3HAKAM, HO
1 110 YyCTOHYMBOCTH K PA3IMYHBIM BPEIIOHOCHBIM OOJI€3HSIM.
B Hacrosiee BpeMsi HaMH 3aBEpIIEHO M3yueHHE 00pas3loB
CI'TI mo ycToiuMBOCTH K MOIYIISIIASAM Oypoil pykaBUMHBL, CO-
OpaHHBIM B pPa3IMYHBIX peruoHax Poccuu, a Takke co3/1aHbl
aunuu F—F, mokonenuit caMoOnbuUIeHHs OT CKPEIMBaHus
OTEYECTBEHHBIX COPTOB O3MMON MSTKON MIIEHUIBI C OT-
nenbHbiMu oOpasnamu CI'TI ¢ 1enbio nmoiy4eHust HOBOro
MCXOJHOTO MaTepraia 03MMOT0 U SPOBOTO THUIIOB Pa3BUTHUS
JUISL CENIeKIUH. DTH JaHHBIE OyTyT U3JI0’KEHBI B IO CIICTYOIIIX
MyOIHMKAIHSX.
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