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MPHTU 34.33.33
H.A. Tarae, B.A. IIlaxuna

Espasutickuti nayuoraronutl yHusepcumem um. JI.H. lymusesa, Hyp-Cyaman, Kasaxcman
(E-mail: balzer 95@mail.Tu)

K mopdonorun ob6sikHOBeHHOTrO roJibsiia Phoxrinus phozinus (Linnaeus, 1758) u3 p.
Npreinr 8 Bocrournom Kaszaxcrane

Awnnorarusi:  OOBIKHOBEHHBIN TOJIbsIH, HaceJsomuii  obmupHyio Teppuroputo CeBepHOit
EBpasun, B mocjemqHee BpeMsl MPUTSTHBAET MPUCTAJIbHOE BHUMaHUE UXTHOJIOrOB. OTKPBIBAIOTCS
emé He onmcaHHble GOPMBI U QuUIOreHeTHvUecKne guHuu.  Mopdosorndeckas W3MEHITBOCTD
oy iyl OOBIKHOBEHHOT'O TOJIbsiHA U3 BOJOEMOB KazaxcTana HEIOCTATOYHO HUCCIEIOBAaHA, a
€ro TAKCOHOMWYECKOE IIOJIOKEHUE OCTAeTCs HEesICHBbIM. B HacTosmiell pabore MnpercTaBeHbI
Pe3yJIbTAThl aHAJIN3a BHEITHUX MEPUCTUYUECKUX MPU3HAKOB, & TaKKe IIPUBOISITCI IEPBBIC TaHHDLIE
00 0CODEHHOCTSAX HEIIyHHOTO MOKPOBAa OOBIKHOBEHHOrO TojibsHa u3 p. Hpreim B Bocrounom
Kazaxcramne. Yucnao Jiydeit B TNJIABHUKAX HAXOJIUTCHA B IPeIejIaX W3MEHYUBOCTH paHee
WCCJIEJIOBAHHDBIX MOMYJAIUN W3 pekK, NpuHaiexkanmx oOaccefimam p. HWprteim m 03.  Basxar.
YHucyo demryit B O0KOBOI JIMHUH, & TaKXKe €€ IMPOTIKEHHOCTD, IMOIBEPKEHBI 3aMETHBIM BaPUAITHSIM.
BrisiBieH n3MeHUNBBIT XapakKTep OYelIyeHHOCTH ropJia U Oproxa.

KaroueBbie caoBa:  Phoxinus phoxinus, Cyprinidae, o0OBIKHOBEHHBIN TOJbsiH, VpThinm,
MEepUCTHYEeCKNEe IIPU3HAKH, OUEIIyeHHOCTD

DOTI: https://doi.org/10.32523/2616-7034-2019-127-2-37-42

Beenenue. OO6bikHOBeHHBI TosbsiH (Phozinus phoxinus) — najeapkTUYeCKUil MpecTaBUTE b
KaPIOBBIX PbIO, ABJISIOMMIICA TUIIOBLIM BUIOM poma Phozrinus. JlnmureabHoe BpeMs MOCIIOACTBOBAJIO
ybekieHre, 4To JIAHHBIA BUJ HacessieT obIMpHOe mpocTpancTso EBponbl u ceseproii Azuu [1,2].
Hecmorpst Ha MopdoJsiorndeckue pa3andus MHOIUE MOIMYJIAINA TPAIUIIMOHHO PACCMaTPUBAINCH KaK
upegcrasuresin Ph. phozinus [3, 246-268 crp., 4, 588-592 crp., 5|. Bosee npucranbroe nusyuerue
HEKOTOPBIX €BPOIEHCKUX U a3MaTCKUX IOIMYJIANNH OOBIKHOBEHHOI'O IOJIbSHA BBISIBIJIO HOBBIE BUIBI,
a TaKyKe yKasaJo Ha CyIIeCTBOBaHME elle He ommcaHHbx dhopm |2, 6, 45 crp.,7, 8]. Bosee roro,
HOBEWIIINE MOJIEKYJISIPHO-TEHETUIECKNE JaHHbIE CBUIETEILCTBYIOT O HECKOJBKUX (PUIOTEHETHIECKIX
JIMHUSIX, TTOJ[Pa3yMeBAIOIINX TIeJIbI KOMILIEKC BUJ0B poja Phozinus B Bomoemax Espomsr [9,10,11].
Takum 06pa3oM, peBU3MUsT TAKCOHOMUYECKOTO CTATYCa HOIMYJISINi OOBIKHOBEHHOT'O TOJIbIHA Ha BCEM
apeaJie ero pacupoCTPaHEHUsT MOXKET BBISIBUTH CKPBITOE BHIOBOE pa3HoobOpaswme.

B kazsaxcranckmx BomoemMax obmTaHme OOBIKHOBEHHOI'O T'OJIbSIHA YKA3BIBAJIOCH JJIsi KaCIUHCKOTO,
fasIxXan-aJakoabCKOr0 M UPTHINICKOro Oacceitnos (4,12, 132 crp.,13|, ommako Bce eme ciaabo
3aJ0KyMeHTrpoBano. Ilpwdem, dpopma nacessiomast bacceitn Bepxuero M pThIia mosiBIsSIeTCsT TaKZKe
noy HazsanueMm Ph. wjmonensis [6, 46 crp.| ojHako, BBUJLY 3allyTaHHON TAKCOHOMUU 3TOM (DOPMBI U
oapoOHOH peBm3nn mpeacrapuresneit p. Phorinus B JaHHOM pPernoHe HaMH OBLIO PEIeHO OCTAaBUTH
npexkHee HaspaHume — Ph. phoxinus. CrelleHb W3YyYEHHOCTH KA3aXCTAHCKHUX IOIYJISIIIUI BCe eIre
OCTaeTCs Ha HU3KOM YPOBHE, HEIOCTATOYHBI JAHHBIE O MOPQOJIOTHIECKON M3MEHINBOCTH U YepPTax
6umoJIOrny OOBIKHOBEHHOTO IOJIbIHA, & €r0 TAKCOHOMUYIECKasI IPUHAJIEZKHOCTh TPeOyeT mepecMoTpa.

Henmasree cpaBHeHme MOPMOMETPUIECKAX MMPU3HAKOB OOBIKHOBEHHOTO TOJIbSIHA M3 PA3INIHBIX
TOUYEK apeaja ero paclpoCTpPaHeHUs IpejojaraeT 060COOJEHHOCTh ero MOMyJIsAnuii u3 GacceitHa
Basnxama u Bepxuero Vpreima [2]. OjHAKO M3MEHYMBOCTH HPOYUX MOPQOIOrHUECKUX IIPU3HAKOB
HCCe0BaHa cj1abo. DTO KacaeTcst KAaK MEPUCTUIECKHUX IIPU3HAKOB, TaK U 0COOEHHOCTEH JelryiHOTO
IIOKpOBa. HpI/I‘IeM, nocJjie/IHuEe 3aCJy2KUBaOT BHUMAaHHNA, ITOCKOJIbKY 6bI.HI/I HCIIOJIb3OBAaHbI IIpU
OIIMCAHUY TPEX HOBBIX BHUJIOB IOJIbsIHOB U3 BojoeMoB ['pennu u FOxuoit @pannun [7].

[Tenbro mamHoit pabOTHI ABJISAETCH U3YUYeHUE BHEITHUX MEPUCTUYUECKUX ITPU3HAKOB U OCOOEHHOCTEI
YEIIyIHOIO TOKPOBa OOBIKHOBEHHOT'O TOJIbsiHA U3  P. Upteimr B Bocrounom Kaszaxcrane.
[Tosyuennbie JaHHBIE MOTYT OBITH HCITOJIB30BAHBI B TAJIbHENINEN PEBU3HH TAKCOHOMIIECKOTO CTATYCa
OOBIKHOBEHHOI'O T'OJIbsTHA U3 BOjloeMoB Kazaxcrana.
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Matepuan u MeTOabl UCCIeAOBaHUS. PhIObl ObLIN BBIJIOBJICHBI [IPU TOMOIIU CETOK-JIOBYIIIEK
06.07.2018 r. B p. Uprenn B mpemenax r. Ockemen (Bocrounwiii Kazaxcram). Ocobu 6buin
sadukcuposanbl B 4% pactBope dopmaibiaeruia. B MOphOIornieckoM aHaau3e UCHOIb30BAHO 22
sK3eMILIgpa ¢ abcommoTHol JymHoit Tena (TL) 62-86 mm (B cpenmeMm 72,9 Mm).

[Topcaer MepucTuyeckux TPU3HAKOB U AHAJU3 YENIYWHOT'O MOKPOBA MPOM3BOJUJICA HA OCODSX,
OKpaIIleHHBIX B pacTBope rujpokcuia kasms (0,3%) ¢ nobasiennem kpacuresss Ammsapun Pog. Ilpn
[I0JICY€eTe BETBUCTBIX Jiy4yeil B CIMHHOM M aHAJbHOM ILUIABHUKAX, JBa IOCJEIHUX BETBUCTBIX JIyda,
cujgme Ha O0IEM OCHOBAaHWM (mTepuruodope), yIuThBaINCh KaK onuH jayd. lloxcder syueit B
MMapHBIX IJIABHUKAX TPOU3BOIUJICS I JIEBOH W MPaBoil cTOpoH. Ywmcso wernyil B OOKOBOI JUHAN
[IOJICYATHIBAJIA HA JIEBOIl CTOPOHE TYJIOBHUIIA.

AHaim3 9ernyiHOro mMoKpPOBa MPOM3BOAMIICS OTAEIBHO IS CIEAYIONIX 0bIacTel:

OOK TYJIOBHUIINA — OT 2KaOEepPHOI KPBIIIKY JI0 KOHIIA OCHOBAHUS aHAJIHHOT'O IJIABHUKA;

XBOCTOBOII cTeOEJIb — OT KOHI[A OCHOBAHMS AHAJBHOI'O IIJIABHUKA JI0 XBOCTOBOT'O ILIABHUKA;

CIIMHA — OT KOHIIA T'OJIOBBI JI0 Ha4aJsia OCHOBAHUS CIUHHOI'O IVIABHUKA;

ropJIO — OT UCTMYCa JIO 33/IHEr0 KOHI[A OCHOBAHUI I'DY/IHBIX IJIABHUKOB;

OPIOXO — OT 3a/[HEr0 KOHIIA OCHOBAHUIl I'PY/IHBIX IJIABHUKOB JIO HAa4aJla OCHOBAHUS OPIONIHBIX
ILJIABHUKOB.

Ananm3upoBajy Kak CTEIEHb HAJETAHUS YeIlyil IPpyT HA APYTra, TAK U OUENIyEHHOCTh OTIACIbHOI
obslacTu Tejia. DBBISIBJIEHO TPU COCTOsIHWS HAJIETAHUs YeIlyd: HaJjerarolias, HeHaJleraromas jJubo
oba Tura Hajeranus (cMmenranHast derysi). O4entyeHHOCTh 0BJIACTH TeJIa MOXKET ObITh HOJTHON JIN6O
YACTUYIHON.

PesynbraThl 1 obcyxkaenne. Yucao HEBETBUCTHIX JIyUueil cTabUIbLHO U COCTABJSICT TPH JIy4a B
CIUHHOM U aHAJBHOM IIJIABHUKAX, 10 OJHOMY JIy4y B IPYJ/IHBIX IIJIABHIKAX U IO JIBA JIy9a B OPIONTHBIX
IUTABHUKAX. Pe3ysibTarThl aHAJIN3a TIUCIa BETBUCTHIX JIydell n JYelryit B GOKOBOM JIMHIH [P ICTABIEHbI
B TabJjmIe 1.

Tabmauna 1 — Mepuctuyeckue npusHakKu OObIKHOBEHHOTO roJibsina us3 p. Uptein B Bocrounom Kazaxcraue
O6o3navenust: lim — npejesbl 3HaYeHnit npusHaka; M — cpegHsist apudmMeTndeckas, m — omubKa cpejHeil apudMeTnIecKoit,

SD — cpennee kBajparudHoe orkjaoHenue, C'V — koaddunmeHT Bapuaiuu.

ITpusnak lim M+ m SD cv
Yucsio BeTBUCTBIX Jiy4deit B D -8 7.09£0.06 | 0.29 4.15
Yucsio BeTBUCTHIX Jiydeit B A -8 7.09£0.06 | 0.29 4.15
Yucsio BeTBuCTBIX Jydeit B C 16-17 16.95£0.05| 0.21 1.26
Yucno BerBuCTHIX Jyueit B8 P L 13-17 16£0.19 0.91 5.89
Yucno BeTBuUCTLIX aydeil B P R 11-18 15.5+0.28 | 1.34 8.62
Yucsio BeTBUCTBIX Jy4deit B P cp. 12-17.5 | 15.5+£0.23 | 1.07 6.9

Yucno BerBucThIX aydeit 8 V L -8 7.27£0.1 0.46 6.27
Yucno BeTBucThIX Aydeil B V R -8 7.23£0.09 | 0.43 5.93
Yucsio BeTBUCTBIX Jydeit B V cp. | 7-8 7.25+£0.08 | 0.37 5.1

Yucsio qernyit B G0OKOBOI JTUHUT 75-95 83.67+1.21| 5.66 6.76

Yucao BETBUCTBIX Jiyduell B IUIABHUKAX IOJBEPIKEHO YMEPEHHBIM BApHALUSAM, a B MapHBIX
IUIABHUKAX MOYKET OBITh acUMMeTpU9HO. Y GoJbllell dacTh aHaju3upyeMbix ocobeit (91%) 7
BeTBHUCTLIX Jly4deil B CIIMHHOM M aHAJILHOM IUIABHUKAX, U JIMIIb y JBYX ocobeil 1o 8 yueit. XBocToBOI
IJIABHUK Y UCCIIEYEMBIX PhIO COMEPKUT 17 BETBUCTHIX JIyUell, 3a HCKIIOYEHIEM eIMHCTBEHHON 0co0u
¢ 16 nmydamMu B JIAaHHOM TIJIAaBHUKE.

Yucsi0 BETBUCTBIX JIyUeii B JIEBOM IPYJHOM ItaBHuKe cocrasisier 15 (50% pwi6), 16 (31,8%), 17
(13,6%), B mpasom — 15 (36,4%), 16 (40,9%), 17 (9,1%). Y eauncTBeHHOIT 0COOH B IPABOM IDYIHOM
maBHUKe ObL10 18 jtyueii. Takyke TOBKO omHa 0cobb umesa 13 jy«eit B ieBoM u 11 jiyteii B mpaBoM
IPYJHBIX ILIaBHUKaX. Takum o0pa3oM, IOJIOBHHA MCCIEJIO0BAHHBIX pLIO mMeeT 15 jiydeil B jieBoM
rpyHOM miasHuKe u 16 B npasom 1/3 ocobeit umeer 1o 16 siyueit B npasom, u 15 jydeil B jieBoM
I'PYIHBIX ILJIABHUKAX, & OCTAJbHBIC COCTOSHUS JAHHOIO MPU3HAKA €UHUIHDL.

Yucsto BETBHUCTBIX JIydell B JIeBOM OPIOIIHOM IutaBHuKe cocrasisier 7 (72,7%) — 8 (27,3%), B
upasom 7 (77,3%) — 8 (22,7%).
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Hamu jansble 1o 4ucsy Jjydeil B IJIABHUKAX B IEJIOM CXOJHBI C TOCJICTHUMHU JIOCTYITHBIMU
CBEJICHUSIMU 110 PEKaM, OTHocsImuMcst K Gacceiinam Banxama u p.  Wpremn [13].  Crabuibhaoe
COCTOSTHUE TTPU3HAKA — 7 BETBUCTBIX JIy4eil B CIIMHHOM U AHAJILHOM IIJIABHUKAX, C HE3HAUUTE/bHBIMU
BapualusMu B CTOPOHY 6, jinbo 8 yiyueil. Yucsio BeTBUCTBIX Jiydueill B OPIONIHBIX IIJIABHUKAX TAKXKe
CXOJIHO W COCTaBJIseT 7 Jiydeil, MHOTJA ¢ HE3HAYUTEJIbHBIM YKJIOHOM B CTOpOHY 8 jyueit. Ywucio
BETBUCTBIX JIy4ell B I'PY/IHBIX [JIABHUKAX, 110 HAIIUM JJAHHBIM, HEMHOT'O OOJIBIIE U COCTABIISAET OOBITHO
15-16 nyueit. [lannoe paznuyme MOXKeT OBITH ODYCJOBJIEHO TEM, YUUTBHIBAJICH JIA I[IPU TOJCYETE
CaMblil BHYTPEHHUN JIyd B I'PYIHBIX IIABHUKAX, KOTODPBIH 3a9aCTyIO0 XOPOIIO PA3JUYUM TOJIHKO Ha
OKPAIIIEHHBIX 0CO0sIX (PUCYHOK 1).

PucyHok 1 — OxkpailleHHbI€ JIy4M B JIEBOM I'DYJHOM ILJIABHHKE OOBIKHOBEHHOI'O roJibsiHa U3 p. VIpTsimn
(Bocrounsiit Kazaxcran). Crpenkoii 0603Ha4YeH mocjaeaHuil BHY TPEHHU JIyd.

Yucsio gerryit B G0KOBO# JIMHUU C TPYJIOM IOJIACTCHA YUIETY M3-38 UX MEJKOIO pa3Mepa, a TaK¥Ke
npepbIBUCTON OOKOBO# jtmauu. Y 9 mccielyeMbix ocobeil oHO Bapbupyer oT 75 70 95 dernryii Ha
JIEBOIT CTOPOHE TYJIOBHIIA. BOKOBYIO JIMHHUIO Ha JIEBOI CTOpOHE Tena Habmonamu y 16 puio. Y 50%
ocobeili oHa MTPepLIBUCTAs U TOXOJAMT JI0 KOHIIA XBOCTOBOTO cTebst. 25% ocobeit mmem mpepuIBUCTYIO
JIMHUIO, KOTOPasi 00OpPbIBAETCS Ha XBOCTOBOM cTebsie. Y OJIHOI ocobu OOKOBast JIMHUS HEIPEpPbIBHAS
U JIOXOJUT JIO KOHIA XBOCTOBOIO cTebJis, y JBYX ocoOeil OHa HelpepbIBHAs, HO HE JIOXOJIUT JI0
KOHI[a XBOCTOBOTrO cTebst. Takske y ool ocobu OOKOBas JuHUsT OOPBIBACTCA B pailoHe OPIONTHBIX
IUIABHUKOB. TakuM 00pa30M, HPOTSIKEHHOCTH OOKOBOW JIMHUU MOXKET OBITH Pa3jUIHON Haxke B
HpeJiesiax OJHON HOIYJIAIUH, YTO OCJAAb/IgeT UArHOCTUIECKYIO 3HAYMMOCTD JAHHOTO IIPU3HAKA.

[Ipusnaku denryifiHOro MOKPOBa Ha PA3IUYHBIX 00JIACTAX TeJa MpeJCTaBIeHbl B TaduIe 2.

Ta6auna 2 — ITpusHaku YelryHHOro MOKpoBa O6GbIKHOBEHHOIO rojibsina u3 p. Vpteim B Bocrounom Kazaxcrane

O6JjacTb Tesa Crenenn HaJsterauusi | Q4ernryeHHOCTb
Jernyu aHaAJIU3UPyeMoi obJiacTu
Bok Tysosuiia HaJICTAIONIAA IIOJTHAS
XBOCTOBOH cTebesb HaJIeraronast [IOJIHAS
Cruna CMeIaHHasl, HeHaJIeralonast oJIHas
Bproxo HaJIeraonasi, CMeITaHHAs, | YacTUIHAL
HeHAJIeT a0l
Topio HeHaJIeraoIast YaCTUYHAI

[Ipn anaimse ovYentyeHHOCTH PA3THIHBIX 00JaCTel Tea, HaMU He OBLIO 3aMEY€HO CBSI3U MEXKITY €e
XapaKTepPOM U PA3MEepPOM UCCJIeAyeMbIX 0cobeil. YernyitHplii MOKPOB Ha OOKaX TYJIOBHUIIA, XBOCTOBOM
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crebJie U CIIMHE TIOJTHBINA TYJIOBUINA M XBOCTOBOM cTebijre y Bcex ocobeil HaJsteraforas. Jemnryst Ha CIIuHe
IJIABHBIM 00pa30M HeHaJeraiomast — JUIIb Y Tpex ocobell 3a/Hsisl TOJIOBUHA CIIMHBI IePe]T IIAaBHIKOM
OblLa Hajerafomeit. YenryiHbli MOKPOB Ha OpIoxXe, MEXK Ty IPYIHBIMU IIJIABHUKAMHI TJIABHBIM 00pa3soM
orcyrcTByeT. Ilpnban3nuTeIbHO C MOJOBHHBI IIPOCTPAHCTBA Ha OpIOXe MOABJISIIOTCS HEHAJIETAOIINe
9elryn, KOTOpble, OJIMKe K OCHOBAHMIO OPIONIHBIX IJIABHUKOB, HAJErAIOT APYr Ha JApyra. ¥ IBYX
ocobeil Bce denryn Ha Oproxe ObLIN HAJIETAIONINMHE, 8 Y OJHON — HEeHaJIeralomuMu. B 1meioM, crerneHnb
OYeIlyeHHOCTH OpIoXa 3aMETHO BapbUPYeT WHINBUAYAJILHO.

Bronb HuxKHell TIpaHMIbl KaDepHBIX JIydeil, BIepead OCHOBAHUII TIpPYAHBIX IIJIABHUKOB,
PAacCIoJIaraioTcsl JiBe IO0JIOCKH, COCTOSINIE U3 PsiJIOB OUY€Hb MEJIKUX HeHAJEralolux Jerryii (pucyHok

2).

|

SN

i

PucyHok 2 — ITosiockm delryil Ha ropJjie OObIKHOBEHHOrO roJibsiHa us p. Vpreinu (Bocrounsiit Kazaxcran)

Paccrognme Mexay mpaBoil u JIeBOH MOJOCKAMHU HelIyil Ha ropJje y Pa3HbIX 0cobefl pas3mdHo,
TaK)Ke KaK U pasMep 3aHUMAEeMOro MMH IMPOCTPAHCTBA. BO BCex CydasiX MOJIOCKM He CMBIKAIOTCS
[IoCepeInHe.

CpaBHHUTEJIbHBINT ~MaTepuas [0 XapaKTepy OUYeIIyeHHOCTH OOBIKHOBEHHOI'O TOJIbsiHA U3
Ka3aXCTAHCKUX BOJIOEMOB HaM He wu3BecTeH.  Majible pa3Mepbl TOJIbSHOB U MeJIKasi Yelryst
3aTPYJHSIOT H3y4eHue OcODeHHOCTel delmyiiHOro moOKpoBa.  MeTom okpaluBaHus TOMOXKET
00JIErYUTh JAJIbHEllIIee U3yUeHnEe BHYTPHUIIONYJISAIIMOHHON W MEXKIOIMYJIAIMOHHON H3MEHIMBOCTH
MPU3HAKOB OYEITYEHHOCTH.

N3MeHIMBOCTD MEPUCTUYECKUX TPU3HAKOB U OCODEHHOCTH YEITyHHOrO MOKPOBA HEOOXOINMO
U3YyYUTH y JPYTUX MOyl OOBIKHOBEHHOI'O TOJibsiHa u3 Oacceitna Mpreima, a takke Basxarm-
Anakonbekoro 6acceitioB. HoBble mccieqoBanmst, OCHOBAHHBIE HA CBEKECOOPAHHOM MATEPUAJIE U €T0
TO/TPOOHOM AHAJIN3E TIOMOTYT B BBISICHEHUN MCTHHHOTO TAKCOHOMUYECKOTO CTATyCa OOBIKHOBEHHOTO
TOJIbSTHA U3 KA3aXCTAHCKUX BOJIOEMOB.

3aksodyenne. AHaAIN3 MEPUCTHIECKUX MPU3HAKOB M OCODEHHOCTEN UelTyHHOTO MOKpoBa y 22
ocobeil OOBIKHOBEHHOTO TrojibgHa u3 p. Uptoeim B Bocrounom Kazaxcrame BBISIBH yMEPEHHYIO
BapuabeTbHOCTh YNCIa JIydell B IJIABHUKAX, 8 TAKKe 3aMEeTHYIO WHIWBUIYAJbHYIO M3MEHIHBOCTD
CTETIeHN OYeITyeHHOCTH TopJia u Opioxa. ComocTaBieHue ¢ JOCTYIMHBIMA JAHHBIME [0 YUCTY JIydeit
B IUIABHUKAX OOBIKHOBEHHOTO TOJIBSHA M3 PEK UPTHIMICKOTO U HAIXAIICKOTO HaCcCETHOB He MOKA3aJI0
3aMETHBIX OTINYIuil. B ¢Ba3U ¢ OTCyTCTBUEM CPABHUTETHHBIX JTAHHBIX M0 N3MEHIHBOCTH HEITY HHOTO
TOKPOBa HEOOXOIUMO €T0 M3YUEHUe y APYTUX MOMYJIANNi OOBIKHOBEHHOTO TOTbIHA.
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ITeireic Kasakcranpgars: Epric e3eniniy Phoxinus phoxinus (Linnaeus,1758) koaiMri roJibsiHHbIH
mopdosiorusicblHa Taaaay

Angparna Conrycrik EBpasusiHbiy KeH ayMarblH MEKEHJIEHTIH KOIIMI1 MOJIbsIH, COHFBI yaKbITTa UXTHOJIOITAP/bIH €peKIie
Ha3apblH ayJapTyla. OJi KYHre CUOATTaJMaraH (popMaapbl MeH (DUIOT€HETUKAJBIK KATapJaphbl allbulyaa. Ka3akCTaHHBIH,
Ccy KoWMaJiapbIHJla MEKEH €TeTiH K9/IMIi TOJIbsiH IOMYJISIUsIapbIHBIH, MOPMOJIOTUSJIBIK ©3TePrillTiri TOJBIK, 3epTTEJIMEreH,
ajJl OHBIH, TAKCOHOMUSIIBIK OPHBI Oeiriciz Gosbin Kaubil oThip. Ockbl kywmbicta IIbirbic Kazakcrangarslr Epric eseninin
K9/[IMTIi MOJIbSHHBIH CHIPTKBI MEPUCTUKAJIBIK, O€JITiJIepiH Tajiay HoTUXKeJIepl YChIHBLIFaH, COHIal-aK, KaObIPIIAK, YKAMBLIFBICHIHBIH,
epeKIIeIiKTePl TypaJsibl aJFallKbl MajiMerTep Kesripinren. 2Ky3sbekaHaTrapblHaarbl coyiiesiep canbl Epric e3eHi »kone Baskarn
KoJli Gacceifinepine »KaTaTbIH ©3€HIEpAeri OYpbIH 3ePTTEJNreH MOMyJIANUsIaPbIHBIH ©3TeprillTik Ilerine »KakplH.  Byiiip
CBI3BIKTAPbIHIAAFbl KAObIpIIAKTAp CaHbl, COHJAl-aK OHBbIH Y3bIHIBIFBI, ejey/li e3repicrepre yuiblparaH. Tamak »KoHe Kypcak
GeniMIepiHiH KaObIPIIBIK, »KAaOBIHBIMEH »KabblLy OeJIriciHie e3reprilTiKTep aHBIKTAJIFAH.

Tyitin cesnep: Phoxinus phoxinus, Cyprinidae, komimri rosbsia, Epric, MepuctukaJibik Gesrijiep, KaObIPIIbIKTATY.

D.A. Tagayev, B.A. Shakhina
L.N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan

On morphology of the Eurasian minnow Phozinus phorinus (Linnaeus, 1758) from the Irtysh River in East
Kazakhstan

Abstract: The Eurasian minnow, inhabiting the vast area of Northern Eurasia has recently attracted close attention
of ichthyologists. The new undescribed forms and phylogenetic lines are being revealed. The morphological variability of
populations of the Eurasian minnow from water bodies of Kazakhstan has not been sufficiently studied, and its taxonomic
position remains unclear. This paper presents the results of the analysis of external meristic characters and the first data on
squamation variability of the Eurasian minnow from the Irtysh River in East Kazakhstan. The number of fin rays is within
the variability of previously studied populations from the rivers belonging to the basins of the Irtysh River and Lake Balkhash.
The number of lateral line scales, as well as its length, are noticeably variable. Belly and breast squamation is also individually
variable.

Keywords: Phozinus phoxinus, Cyprinidae, Eurasian minnow, Irtysh River, meristic features, squamation
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«JI.H. 'ymunaeB arpiHmarsl Eypa3susi yaTTeIK yHUBepcuTeTiHiH, Xabapmibicbl. BuosiorussbiK, FeIIBIMAAP
CepUusiChI» >KYPHAJIBIH/IA MaKaJja >Kapusijiay epexkeci

1. 2KypuaJsa makcaTsl. Buoxumust, MoJieKyJ1aabiK 610I0rus, GMOTEXHOJIOrUs, OMOMHMOPMATHUKA, BUPYCOJIOrHsI, buodu3nkKa,
OuouH>KeHepusi, usnosorusi, OOTAaHUKA, 300JIOTUS, 3SBOJIIOIUSJIBIK, OWUOJIOTHS, T'€HETUKa, MUKPOOHOJIOrusi, OHOMEIUIIHA
caJjiajapbl OOMBIHIIIA MYKUSIT TEKCEPY/IEH O©TKEH FBIIBIMHU KYH/BLIBIFBI Oap MakaJjaJjap »Kapusjay.

2. 2KypHanga makaja »Kapusijlaylibl aBTOP MaKaJIaHBIH KOJI KOWbLIFaH 1 jjaHa Kara3 HYCKACBIH I'blabiMu GachLIbIMIap
Genimine (penaknusara, mekeHxkaibl: 010008, Kasakcran Pecny6iukacer, Hyp-Cynran kasnacer, K. Corbaes kemeci, 2, JI.H.
I'ymuiies areigarsl Eypasusi yarTeik yHuBepcuteri, Bac rumapar, 349 kabuner) koHe eurjourbio@enu.kz 371eKTPOHIBIK
nomracbkina PDF| Tex dopmarTapbiiiarsl HyCKaIapbiH Kibepy Kaxker. MakasiaHyH MOTIHIHIH Kara3 HYCKAChl MEH 3JIEKTPOH/IbI
HYCKacyMeH Oipzeit 6osysnapbl Kaxker. Makajajgap Kasak, OPBIC, aFbUINIBIH TUIAEPiHJe KaObLIaaHagbl. MakajaHblH Tex
dapmarsiagarst yirici bulbio.enu.kz »ypuas caiibireinga 6epinren. ConbiMeH KaTap, aBTop(J1ap) iecne XaT yChIHYbI KEPEK.

3. ABTOpAbIH KoJI>ka30aHbl penaknusira >kibepyi makasaubiy, JI.H. 'ymuniaeB arsiagarsl Eypasusi YIITTBHIK
yHuBepcuTeTiHiH XabGapumbIcblHAa Gacyra KeJjiiciMiH, mieres TijliHe ayaapbuibin KaiiTa GachblilyblHA KeJliciMin
6ingipeni. ABTop MakasaHbl peJaKIUAFa >Kibepy apKbLIbl aBTOP TypaJibl MOJIIMeTTiH AYPBICTHIFBIHA, MaKaJa
KellipisiMereHnirine (miarnarThlH >KOKTBIFBIHA) >»KOHe GacKa Ja 3aHCBI3 KelllipMeJepAil »KOKTBHIFbIHA KellijgemMe
Gepesi.

4. Maxkasanbig Kesiemi 18 6erren acnayra Tuic (6 6erren 6acran).

5. MakaJjiaHbIH, KYPbIJIbIMbI

FTAMPK http://grnti.ru/

Aemop(nap)deiy, amui-stcomni

Mexemenin, moavix, amayst, Kaiacvl, memaexemi (erep aBTopJsap opTYpJli MeKeMeJie KYMBIC KacaiTelH 6osica, OHJa
op aBTOP MEH OHBIH ’KYMBIC MEKEMeCI KachbiHaa Oipaeil Gesri KOHBIITY Kepek)

Aemop(nap)dvir, E-mail-vt

Maxana amayse

Andamna (100-200 ces; dopmysnacels, MakalaHbIH aTayblH MeHiHIIe KafiTasaMmaybl Kaxker; ouebuerrepre ciiaremesep
GoMaybl KaykeT; MaKaJaHbH KyPbUIBICHIH (Kipiclle /MaKaJIaHbIH MaKCaTbl/ MiHIETTepl /KapacThIPBUILII OTBIPFAH CYPAKTHIH
TapuXbl, 3ePTTEY OAIiCTEpPl, HOTUKEJIEP/TAJKbLIAY, KOPBITHIHIBI) CAKTail OTBHIPHIN, MaKAJAHBIH KBICKAIIA Ma3MyHbI Gepiayi
KaKeT).

Tydin coeadep (6-8 ces me ce3 ripkeci. Tyilin cesmep Makasa Ma3MYHBIH KODCETIN, MeHJIHIIE MaKajJa aTaybl MEH
AHHOTAIMSIAFBl CO3/EP/l KaliTajmamail, Makajia Ma3sMyHBIHJAFbl ce3/epii KoJijgaHy kKaxkeT. COHBIMEH KaTap, aKIapaTThbIK-
i3mectipy »Kyitesiepinjie MakaJIaHbl KeHia Tabyra MYMKIH/IK GepeTiH FhUIBIM CaslalapblHbIH TEPMHUHIEPIH KOJIJAAHY KAXKeT).

Heeiz2i mamin MaKaJaHbIH MakcaTbl/ MiHZETTepi/ KapacThIPBUIBII OTBIPFAH CYPaKTbIH TapuUXbl, 3€pTTEY 9icTepi,
HOTHUKEJIEP / TAJIKBLIAY, KOPBITBIHABI OOIIMIEPIH KAMTYBI KarKeT.

Tabauua, cypemmep — aTajJraHHAH KeHiH OpHAJIACTHIPBIIAALI. Op TabJIHIA, CyPeT KAChIHIa OHBIH aTajIybl OOIybl KarKeT.
Cyper aflKbIH, CKAaHEDJEH OTIIEreH OOJIybl KEPEK.

Makasagarbl popmy.aaaap TEK MITIHJE OJlapFa ciiteMe Gepijice FaHa HOMIpJIEHEI].

2Kanmer kosganeicTa 6ap abbpesuamypaaap MeH KwvicKapmyaapdar Gackajaapbl MIHIETTI Typ/ie ajFall KOJITaHFaH1a
Tycinaipinyi 6epinyi kaxker. Kapotcoinall kemerx mypaast aknapar OipiHini Gerre Kepceriei.

ddebuemmep Mmidimi

Morinie o1ibuerTepre ciaremesep TiKXKakIara ajJblHaabl. MoTiHeri oiebuerrep TisiMiHe ciaTemesnep/in HOMepJIeHy1 MaTiH e
KOJIJJAHBLILYbIHA KATBICTBI »KYPrisiiige: MoTiHIe Ke3/ieckeH onebuerke aramkel ciareme [1] apkpuibl, exinmi cisrreme [2] apKpLibt
T.c.c. kyprisimeni. Kiranka »KacasaTbelH ciaTeMesepie KOJJaHbUIFAH Gerrep e KopceTinyi kepek (mbicassl, |1, 45 Ger]).
?Kapustanbaran enoexrepre cinremesnep xkacanmMaiinsl. COHBIMEH KaTap, peleH3usAnaH OTIeHTiH 6achlIbIMAapra Ja cliremesnep
>KacasIMaiipl (omebuerTep TisiMiHiH o3ipJey yirisepin TeMeHzeri MakajJaHbl POCiMey YITiCiHEH KapaHbi3).

MaxkaJsia COHBIHIAFBI 9ebuerTep TiziMiHeH Keitin 6ubauo2paPuaibiy, Maaimemmep OpbIC XKOHE arbLIIbIH TiiHge (erep
Makaja Kasak TITiHJe »Ka3blica), Kasak, *KOHe arbUIIbIH TidiHge (erep MakaJja OpBIC TiTiHJIE »Ka3blIca), OPLIC YKOHE Ka3ak,
Tiniage (erep MakaJsa arbUIIBIH TLTIHIE XKa3buiran Gosica) 6epiresi.

Asmopaap mypaast MaATMemM: ABTOPJIbIH ATbI-?KOHI, FHIIBIMA aTarbl, KbI3METI, YKYMBIC OPHBI, >KYMBIC OPHBIHBIH MEKEH-
Kaibl, TesedoH, e-mail — Ka3ak, OpbIC XKOHE AFBLIIIBbIH TLIIEPIHIE TOITHIPHLIAIbI.

6. Koirkazba MyKHAT TekcepijreH 6oJiybl KaykeT. TeXHUKaJIBIK TajalnTapra cail KeJIMereH KoJKaszbajap KaiiTa eHJeyre
Kafitapsutagsl. Kosmkas6anbly KalTapblIybl OHBIH 2KypPHAJILa OachlIybiHa XKibepityin 6ingipmeiini.

7. Penaknusra TyCKeH Makaja KaOblk (aHOHMMI) Tekcepyre kibepineni. Bapublk perensusiiap aBropJapra »Kibepinesi.
ABTOD (peneHseHT MaKaJaHbl TY3eTyre YChIHBIC GEepreH YKaraiia) yiil KyH apaJibIFbIHA KalTa Kapall, KOJKa3OaHbIH TY3eTiIreH
HYCKACBIH DeJlaKlusra KaiTa >Kibepyi kepek. PeleHseHT »kapaMchl3 Jlell TaHbIFaH MakaJja KaiiTapa KapaCThIPbLIMAaliIbl.
MakaJjiaHblH, TY3€TiINeH HYCKACBhI MEH aBTOP/IbIH PEIeH3eHTKe »KayaObl pelakiusira, »Kibepinei.

8. Tesemakpi. BacblibiMPa pyKCaT €TIINE€H MaKaJjia aBTOpJIapblHa TOJIEM Kacay TypaJibl eckepriieni. Tesem kenemi — EYY
KpI3merkepsiepi yiris 4500 Tenre koHe 5500 TeHre 6acKa yibIM KbI3METKEpJIEPiHe.

PexBusursr:

1)PI'II IIXB "Espasuiickuii Hanmonanbuelii yauusepcurer umenu JI.H. I'ymunesa MOH PK
AO "Bank llearpKpemur"

BUK 6anka: KCJBKZKX

NNK: KZ978562203105747338

Ko6e 16

Knu 859- 3a crarsio

2)PI'II IIXB "Espasuiickuii nanmonanbubiii yausepcurer umenu JI.H. I'ymunesa MOH PK AO "Bank RBK"
Buxk 6anka: KINCKZKA

NNK: KZ498210439858161073

Kb6e 16

Kunu 859 - 3a craTbio
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3)PT'II IIXB "Espasuiickuit Harmonanbubiii yausepcurer umenu JI.H. I'ymunesa MOH PK AO "ForteBank"
BUK Banka: IRTYKZKA

NHK: KZ599650000040502847

Ko6e 16

Kmu 859 - 3a crarbio

4)PT'II IIXB "Epasuiickuii Haunonanbuelilt yausepcurer uMenn JI.H. Iymunesa MOH PK AO "Hapoaubiit Bank Kazaxcran"
BUK Banka: HSBKKZKX

NNK: KZ946010111000382181

K6e 16

Kun 859.

ozt corpynuukos EHY - 4500 Tenre, st cropoHHuX opranusanunii - 5500 Tenre

"3a nmybaukamnuio B Becrauke EHY ®UO asropa"
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Provision on articles submitted to the journal "Bulletin of L.N. Gumilyov Eurasian National University.
BIOSCIENCE Series"

1.Purpose of the journal. Publication of carefully selected original scientific works in the fields of Biochemistry, Molecular
Biology, Biotechnology, Bioinformatics, Virology, Biophysics, Bioengineering, Physiology, Botany, Zoology, Evolutionary Biology,
Genetics, Microbiology, Biomedicine.

2. An author who wishes to publish an article in a journal must submit the article in hard copy (printed version) in one copy,
signed by the author to the scientific publication office (at the address: 010008, Republic of Kazakhstan, Nur-Sultan, Satpayev
St., 2. L.N. Gumilyov Eurasian National University, Main Building, room 349) and by e-mail eurjourbio@enu.kz in Word, PDF
and Tex format. At the same time, the correspondence between Tex-version, PDF-version and the hard copy must be strictly
maintained. Article template in tex-format you can find on the journal web-site bulbio.enu.kz. And you also need to provide
the cover letter of the author(s).

Language of publications: Kazakh, Russian, English.

3. Submission of articles to the scientific publication office means the authors’ consent to the right of the
Publisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal and the re-publication
of it in any foreign language. Submitting the text of the work for publication in the journal, the author
guarantees the correctness of all information about himself, the lack of plagiarism and other forms of improper
borrowing in the article, the proper formulation of all borrowings of text, tables, diagrams, illustrations.

4. The volume of the article should not exceed 18 pages (from 6 pages).

5. Structure of the article

GRNTI http://grnti.ru/

Initials and Surname of the author (s)

Full name of the organization, city, country (if the authors work in different organizations, you need to put the same
icon next to the name of the author and the corresponding organization)

Author’s e-mail (s)

Article title

Abstract (100-200 words, it should not contain a formula, the article title should not repeat in the content, it should not
contain bibliographic references, it should reflect the summary of the article, preserving the structure of the article - introduction/
problem statement /goals/ history, research methods, results /discussion, conclusion).

Keywords (6-8 words/word combination. Keywords should reflect the main content of the article, use terms from the article,
as well as terms that define the subject area and include other important concepts that make it easier and more convenient to
find the article using the information retrieval system).

The main text of the article should contain an introduction/ problem statement/ goals/ history, research methods,
results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration should be followed by an
inscription. Figures should be clear, clean, not scanned.

In the article, only those formulas are numbered, to which the text has references.

All abbreviations, with the exception of those known to be generally known, must be deciphered when first used in the
text.

Information on the financial support of the article is indicated on the first page in the form of a footnote.

References

In the text references are indicated in square brackets. References should be numbered strictly in the order of the mention
in the text. The first reference in the text to the literature should have the number [1], the second - [2], etc. The reference
to the book in the main text of the article should be accompanied by an indication of the pages used (for example, [1, 45
p.]). References to unpublished works are not allowed. Unreasonable references to unreviewed publications (examples of the
description of the list of literature, descriptions of the list of literature in English, see below in the sample of article design).

At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and English
(if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh languages (if the
article is English language).

Information about authors: surname, name, patronymic, scientific degree, position, place of work, full work address,
telephone, e-mail - in Kazakh, Russian and English.

6. The article must be carefully verified. Articles that do not meet technical requirements will be returned for revision.
Returning for revision does not mean that the article has been accepted for publication.

7. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial office)
are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the proof of the article
within three days. Articles that receive a negative review for a second review are not accepted. Corrected versions of articles
and the author’s response to the reviewer are sent to the editorial office. Articles that have positive reviews are submitted to
the editorial boards of the journal for discussion and approval for publication.

Periodicity of the journal: 4 times a year.

8. Payment. Authors who have received a positive conclusion for publication should make payment (for ENU employees -
4,500 tenge, for outside organizations - 5,500 tenge).
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ITosoxkeHne 0 PyKONUCSX, IPECTABIsIeMbIX B >KypHaJ «BectHuk EBpasmuiickoro HaigmoHaJIbHOIO YHUBEPCUTETA
umenn JI.H.I'ymuneBa. Cepusi Buosiornvueckue Hayku»

1. Iens >xkypHaJa. [ly6Gaukarust TIIATEJBHO OTOOPAHHBIX OPUIHMHAJIBHBIX HAyIHBIX paboT IO CJIEAYIONNM
HallpaBJIEHUsIM:  OHOXUMMHSI, MOJIEKYyJIApHAs OwuoJiorusi, OHoTexHOJOrusl, OnomHdOPMATUKA, BUPYCOJIOTHsI, OMOPU3UKA,
OnonHxKeHepusi, (HGU3NOJIOTHsI, GOTAHUKA, 300JIOTH, SBOJIOIHOHHAS OHOJIOTHS, TeHETHKA, MUKPOOUOJIOT ST, OHOMEIUIINHA.

2. ABTOpy, K€JAIIEMYy OILyOJIMKOBATH CTATHIO B KypHaje HEOOXOAUMO IIPEJICTABUTH PYKOIUCh B TBEPAOH KoIuu
(pacnedyaraHHOM BapHaHTE) B OJHOM 3K3EMIUISpE, IMOANMCAHHOM aBropoM B OtTies HaydHbIX u3faHuii (mo agpecy: 010008,
Kazaxcran, r.Hyp-Cyaran, yia. Carnaesa, 2, Espaswuiickuii namumonambubiii yuusepcurer um. JL.H.I'ymuinesa, Yuebno-
aJIMUHUCTPATUBHBIN KopItyc, kab. 349) u o e-mail eurjourbio@enu.kz B dopmare Tex u PDF . Ilpu 3ToM J10J12KHO GBITH CTPOro
BBIJIEPXKAHO COOTBETCTBHE MexKAy Tex-daitsiom, PDF-daitiom u TBepmoit konueit. [1labiaon crareu B (popmare tex npuBeseH HA
caifre »KypnaJsia bulbio.enu.kz. Takzke aBropy(am) HEOGXOAUMO NIPEJIOCTABUTH COPOBOJUTENBHOE MHCHMO.

S3bIK MyGaMKAUi: Ka3aXCKUuil, pyCCKuil, aHTJIMACKAN.

3. OrnopasiieHme crtaTeil B peJaKIyio O3HAYaeT coIjlacue aBTOpoB Ha mnpaso Msnarensi, EBpasmuiickoro
HanUoHaJbHOro yHuBepcurera umenum JI.H. I'ymuneBa, usgaHusi crateil B >KypHaJjle U NEepEeU3JaHUs UX HA
sgr06oM mHOCTpaHHOM #s3bike. IIpeacraBisisi TeKcT paborshl aJs nyGauKamuyu B >KypHaJie, aBTOpP rapaHTUpyeT
NpPaBUJIBLHOCTH BCEX CBEAEHUI O cebe, OTCyTCTBHE ILIATAATA U APYTruX (POPM HENPABOMEPHOrO 3aMCTBOBAHUS B
pykomnucu, Hajiexkainee opopmiieHrne BCEX 3aMMCTBOBAHMI TEKCTa, TAabGJIUL], CXE€M, UJIJIIOCTPALMNA.

4. O6beM cTaTby HE JIOJIZKEH IIPeBbIIaTh 18 crpanury (0T 6 cTpaHui).

5. CxeMa IOCTPOEHUs CTATbU

I'PHTMH http://grnti.ru/

Hnuyuanst u Pamuaurto asmopa(os)

IToarnoe HaumenosaHue opzanudayuu, 20pod, cmpara (ecau aBTopbl paboTAIOT B PA3HBIX OPraHU3ALUAX, HEOOXOIUMO
[IOCTABUTH OJIMHAKOBBIIl 3HAYOK OKOJIO (haMHJIMKM aBTOPA ¥ COOTBETCTBYIOIIEH OpraHn3alyn)

E-mail asropa(os)

Haseanue cmamovpu

Annomayus (100-200 cnoB; HE AOMKHA COmep:KaThb (OPMyJbI, HE [OJDKHA IOBTOPATH IO COAEPYKAHHWIO HA3BAHHE
cTaThby; He JOJIKHA COAEp:KaThb Oubinorpaduveckue CCbUIKH; JOJIXKHA OTPayKaTb KPATKOE COJEPXKAHUE CTATbH, COXPAHSIS
CTPYKTypy CTaTbU — BBEJEHHE,/ INOCTAHOBKa 3aJadd/ Ieau,/ WCTOPHs, METOABl HCCJICJOBAHUS, DPE3YJILTAThI/00CYKICHUS,
3aKJII0UEHHE / BBIBOJIbI ).

Karowesvie caosa (6-8 cnos/cnosocoderanuii. KiodeBble €10Ba JO/DKHBI OTParkaTh OCHOBHOE COJEP’KAHUE CTATHH,
KCIIOJIb30BATH TEPMUHBI M3 TEKCTA CTATBHH, & TAKXKE TEPMUHBI, ONPEIEJISIONNE IPEIMETHYIO 00IaCTh U BKJIIOYAIONINE JIPyTHe
BasKHBIE TIOHATHS, TO3BOJIAIONMME OOJIErYUTh M PACIINPUTH BO3MOXKHOCTH HAXOXKICHWUSA CTATHU CPEICTBAMH HH(MOPMAIUOHHO-
[IOUCKOBOW CHUCTEMBI).

OchoeHol mexem cmamubu JOJKEH COJEPKATh BBEJIEHHE,/ MOCTAHOBKY 3a/a49u,/ [eJin/ HCTOPHIO, METO/IbI UCCIIEOBAHUS,
pe3yabTaThl/06Cy XK IeHNE, 3aKIIOYeHUE / BBIBOJIBI.

Tabauudbt, pucyrKy HEOOXOAMMO PACIIOAraTh MOCJe YIIOMUHAHMS. KarkI0i WITIOCTPAIUN JOJKHA CJIEI0BATh HAIIINCh.
Pucynku nosKHbI 6BITH Y€TKUMU, YUCTBHIMUA, HECKAHHPOBAHHBIMU.

B crarbe mymepytorcs smmb e POPMYADBL, Ha KOTOPLIE IO TEKCTY €CTh CCHLIKU.

Bce abbpesuamypst u coxkpauierust, 3a UCKIIOUYEHUEM 3aBEIOMO ODLIEU3BECTHBIX, JOJIXKHBI OBITH PACIIU(pPOBAHBI [IpU
[IEPBOM YIIOTPEOJICHUH B TEKCTE.

Ceenenus 0 purarcosoti noddepotcke pabOThl YKA3BIBAIOTC HA IEPBOI CTPAHUIE B BUJE CHOCKH.

Cnucox aumepamyput

B Texcre ccbuikm 0GO3HAYAIOTCA B KBAJAPATHBIX CKOOKax. CChUIKM JOJIKHBI ObITh POHYMEPOBAHBI CTPOrO IO IMOPSAKY
YIOMUHAHUSA B TeKCTe. [lepBast CChIIKa B TEKCTE Ha JINTEPATYPY JOJKHA MMeTb HoMep [1], Bropas - [2] u T.n. Cchuika Ha KHATY
B OCHOBHOM TEKCT€ CTATbH JIOJKHA COINPOBOXKJATHCS yKa3aHHEeM HMCIOJIb30BaHHbIX cTpaHul (Hampumep, [1, 45 crp.]). Ccebuikn
Ha HeollyOJIMKOBaHHbIE pabOTHI He JIOIyCKaloTCsl. HerkesaTebHbl CCHUIKM Ha HEpeleH3upyeMble u31aHns (IpUMepbl ONUCAHUS
CIIMCKA JIUTEPATYPbI, OUCAHUS CIINCKA JIUTEPATYPbI CM. HUXKe B obpasue odOPMIICHUsI CTATBH ).

B koHIIe cTaThK, TIOCIIE CIIMCKA JINTEPATY PbI, HEOOXOIUMO yKa3aTh bubauoepapuueckue daHHble Ha PYCCKOM U aHTJIMIACKOM
a3blkax (ecau craTba 0dOPMIICHA Ha KA3aXCKOM fA3bIKE), Ha KA3aXCKOM M AHIVIMICKOM s3bIKax (ecam crarbsa odopMiieHa Ha
PYCCKOM $I3BIKE) U Ha PYCCKOM M Ka3aXCKOM si3bIKax (eciu craTbs oOPMIIEHA Ha aHTVIMACKOM SI3BIKE).

Ceedenus 06 aemopax: damunus, UMs, OTIYECTBO, HAy4IHAs CTENEH, JOJKHOCTb, MECTO PabOTHI, MOJHBIA CJIyKeOHBIN
azapec, TesrledoH, e-mail — Ha Ka3aXCKOM, PYCCKOM U AHIVIMICKOM SI3BIKaX.

6. Pykonuce no/nkHa ObITh TIATEJBHO BBIBEpEHA. Pykonucu, HE COOTBETCTBYIOIME TEXHUYECKUM TPeOOBaHUAM, OyIyT
BO3BpaIlleHbl Ha JopaboTky. BosBpamenne Ha qopaboTKy He O3HAYAET, YTO PYKOIUCH IPUHATA K OIIyOJIMKOBAHUIO.

7. Pabora ¢ 3JIeKTPOHHOII KOPPEKTYPOIi. Crarpu, nocrynupimme B OThes HaydHBIX H3ZaHUN (perakims),
OTHPABJIAIOTCS Ha AaHOHUMHOE PEIeH3NPOBaHIe. Bce pereHsnn no craTbe OTIPaBIIAOTCA aBTOPY. ABTOpaM B TeUYeHHE TpexX JHei
HEOOXO/IMMO OTIPABUTH KOPPEKTYpy craTbu. CTaTbu, MOJIyYUBIINE OTPULATEIBHYIO PEIEH3UI0, K MOBTOPHOMY DAaCCMOTPEHUIO
He IPUHUMAIOTCs. VcnpaBiieHHbIEe BADUAHTHL CTaTell 1 OTBET aBTOPa PELEH3EHTY IPUCHIIAIOTCA B pefaknuio. CTaTby, MMEIONe
[IOJIOYKUTEJILHBIE PEIECH3UH, [IPEICTABIAIOTCA PEIKOJUIETHN YKy PHAJIA JIJIsi OOCYKICHUsI U yTBEPXKICHUS JJIsl IIyOJIUKAIUH.

ITepuomuyHOCTs >KypHaJja: 4 pa3a B rof.

8.Omutara. ABropaMm, HOJIYYUBIIUM I[IOJOXKUTEIHHOE 3aKJII0UEHUE K ONyOINKOBAHUIO HEOOXOIUMO NIPOU3BECTH OIIaTy (s
corpynuaukoB EHY — 4500 renre, ajis1 croporHux opranusanuii — 5500 Tenre).
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MakaJjiaHbI paciMaey YJrici
IRSTI 27.25.19
G.S. Mukiyanova ', A.Zh. Akbassova'!, J. Maria Pozo?, R.T. Omarov !

L L.N.Gumilyov Eurasian National University, Astana, Kazakhstan
2 Estacion Experimental del Zaidon (CSIC), Granada, Spain
(E-mail: gmukiyanova@gmail.com, a.j.alua@gmail.com, mjpozo@eez.csic.es, romarov@gmail.com,)

Tbsv encoded capcid protein p41 triggers resistance in solanum lycopersicum

Abstract: Efficient infection of Nicotiana benthamiana plants with wild type Tomato bushy
stunt virus (TBSV) is influenced by expression of protein P19, which is a potent RNAi suppressor.
The capsid protein (CP) P41 is required for virion formation and facilitates long distance movement
of the virus. Along with RNAi suppression, P19 protein is involved in the development of severe
disease symptoms in N. benthamiana and elicitation of Hypersensitive Response (HR) in tobacco.
Our results show that wild type TBSV infection of Solanum lycopersicum (cv. Money maker) triggers
resistance to the virus. Despite detectable accumulation levels of P19 protein in leaf and root tissues,
the infection was not accompanied with obvious disease symptoms. Contrastingly, inoculation with
TBSV mutant, lacking capsid protein P41 demonstrated susceptibility to TBSV. Moreover, Chl-FI
analysis of plants infected with virus exhibited significant changes in metabolism. Our data suggests
that in response to CP expression tomato plants have evolved defense mechanisms to resist viral
infection.

Key words: Tomato bushy stunt virus, capsid protein, virions, resistance, Solanum lycopersicum.

TEXT OF THE ARTICLE

- The main text of the article should be divided into clearly defined and numbered sections
(subsections). Subsections must be numbered 1.1, 1.2, etc. Required sections of the article:

1.Introduction should supply the rational of the investigation and its relation to other works in
the same scope.

2. Materials and methods should be detailed to enable the experiments to be repeated. Do
not include extensive details, unless they present a substantially new modification.

3. Results section may be organized into subheadings. In this section, describe only the results
of the experiments. Reserve extensive interpretation for the Discussion section. Avoid combining
Results and Discussion sections.

4. Discussion should provide an interpretation of the results in relation to previously published
works.

5. Conclusion The main conclusions of the study can be presented in a short section "Conclu-
sions".

6.Author contributions should indicate the individual contribution of authors to the manu-
script.

7.Acknowledgments should be brief and should precede the References.

8.Funding the source of any financial support received for the work being published must be
indicated.

Ethics approval Manuscripts reporting animals and /or human studies must that relevant Ethics
Committee or Institutional Review Board include provided or waived approval.

Tables

Tables must be placed next to the relevant text in the article. Number tables consecutively in
accordance with their appearance in the text and place any table notes above the table body.

70



G.S. Mukiyanova' , A.Zh. Akbassova'l, J. Maria Pozo?, R.T. Omarov !

Tasnuna 1 — Title of table

Prime Nonprime numbers

2,3,5,7,11, 13,17, 19, 23, 29 | 4, 6, 8, 9, 10, 12, 14

Figures

Figures must be saved individually and separate to text. All figures must be numbered in the order
in which they appear in the article (e.g. figure 1, figure 2). In multi-part figures, each part should
be labeled (e.g. figure 1(a), figure 1(b)). Figures must be of sufficiently high resolution (minimum
600 dpi). It is preferable to prepare figures in black-and-white or grey color scale. Figures should
be clear, clean, not scanned (PS, PDF, TIFF, GIF, JPEG, BMP, PCX).

1

Pucynok 1 — Title of figure

References

1 Alazem M., Lin N. Roles of plant hormones in the regulation of host-virus interactions // Mol Plant Pathol. - 2015.
- V. 16, Ne 5. - P. 529-40. doi: ... (if available) - Journal article

2 Abimuldina ST, Sydykova GE, Orazbaeva LA Functioning and development of the infrastructure of sugar production
// Innovation in the agricultural sector of Kazakhstan: Mater. Intern. Conf., Vienna, Austria, 2009. - Almaty, 2010.
- P. 10-13 - Proceedings of the conferences

3 Kurmukov A.A. Angioprotective and lipid-lowering activity of leukomycin. - Almaty: Bastau, 2007. - S. 3-5 -
newspaper articles

4 Sokolovsky D.V. The theory of synthesis of self-aligning cam mechanisms of drives [Elektron.resurs|. - 2006. - URL:
http://bookchamber.kz/stst-2006.htm (reference date: 12.03.2009) - Internet sources

5 Petushkova G.I. Costume Design: Textbook. for universities / G.I. Petushkova. - Moscow: Academy, 2004. - 416 p.
- the book

6 Kycamnosa A.A., Bynrakosa O.B., Bepcumbaes P.J1. Poias miR125b B narorenese paxa serkoro // Ilpukiaanbie
naOPMAIMOHHBIE acleKThl Meguiuabl. - 2017. -T. 20. - Ne4. -C. 86-92. - Journal article

I.C. MykusinoBa !, A.2K. Ak6acosa ', M.X. ITozo?, P.T. Omapos !

L JLH. Dymunes amuvimdazo, Bypasus yammok yrueepcumemi, Acmana, Kasaxcman
2 Hcnanusanvs yammows sepmmey unemumymot, 1'panada, Hcenanus

Solanum lycopersicum ecimzairinge pe3ucTeHTTiNIIK »kayanTbiH tomato bushy stunt
virus (tbsv) BupyceiabiH p4l KancuAaTiK akybI3bIMEH GesiceHaipinyi

Annoramust.  Tomato bushy stunt virus (TBSV) supyceiven kogramarsin P19 akybisst
PHK wunaTepdepennusauniy, KyaTThl CyHIpeccopbl O0JbIn TabbLaaabl koHe Nicotiana benthami-
ana eCiMIIKTepiHiH BUpPYCIEeH KYKTBIPBLIYBIHIA MaHBI3IbI peJl aTKapaibl. P19 akybI3bIHBIH
9KCIIPECCUSICHI BUPYCIIEH 3aKbIMJIaHybl aflkblH Kepinic Oepemi i€, ©CIMIIKTIH TOJBIK, KOJIJIAIICHIHA
okesrin coKThipasbl. CoHbIMEH Karap cympeccopdiblk P19 akybiser Nicotiana tabacum ecimiriame
TUTIEPCe3iMTANIBIK, PEAKITUICHIH Oesicenaipyre xKkayanTtol. Bupycroin P41 kancuaTik akyb3bl BUPUOH
KYPBLIBIMBIH KAJIBIITACTBIPBII, OCIMIIK OOMBIMEH TapaJiayblH KAMTaMAChI3 eTeli. AJIBIHFaH 3epTTey
wormkesiepi TBSV Bupycbinbiy xabaiibl Tuninig nadeknuscer Solanum lycopersicum (Money maker
cypbIObl) KbI3aHAK OCIMJIriH/E BUPYCKA KAPChl TO3IMILIK KayaOblH TYJLIPATHIHBIH AHBIKTAIBI.
OCIMIIKTIH TaMbIp »KOHE >KAIBIpaK, yJrnackiHga P19 akybI3bIHBIH KUHAKTAJIYBIHA KapaMaCcTaH
BUPYCIIEH 3aKbIMJIAJIYIbIH, CBHIPTKbI Kepiici Hamap Oaiikaygbl.  Agaiiga, Chlorophyll Fluores-
cence Imaging system (Chl-FI) capanramackl BUpyciieH 3akbIMJIaFal ©CIMIIKTEP/IE YKacy Iainmiiik
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MeTabOIIM3MIHIH ©3repyiH aHBIKTaAbl. AJI BUPYCTBIH KAICHJITIK aKybI3bl 9KCIPECCUTIAHOANTHIH
MyTaHTIIEH UH(MEKIUS TYAbIPFaHIa, KbI3aHAK OCIM/IIKTEpl KOFApbhl Ce3IMTaJIIbIK, KOPCETil, Kyhemik
HEKPO3Fa YIIbIPa/Ibl. 3epTTey HoTHKeIepi KbizanakTblH Money maker cypeiobiaia TBSV Bupycoina
KapChl KOPFAHBIC MEXaHU3M/IEP] BUPYCTHIK, KAIICUATIK aKybl3 P41-7i Tamy apKbLIbl OeIceHIipiieTiHin
KopceTe/i.

Tyitia ce3aep: Tomato bushy stunt virus (TBSV), Bupyc, kamncuarik akysr3, BUpuoH, Solanum
lycopersicum, pesucrentrinik, PHK-untepdepentus.

I.C. Mykusinosa ', A.2K. Ak6acosa ', M.X. ITozo?, P.T. Omapos !

! Bepasuticxuti navuonarvroiti yrusepcumem umerw JI H. Dymunesa
2 Henanckuti mayuonaionsi ucciedosamenvexuti yenwmp, I'panada, Uenanus

Kanicuguasriii 6e1ok p41 Bupyca tomato bushy stunt virus (tbsv) akrTuBupyer
PE3UCTEHTHOCTh Y pacTeHwuii Buja solanum lycopersicum

Awnnoranms. Kosgupyewmsiit Bupycom Tomato bushy stunt virus (TBSV), 6enok P19 siBisiercs
MotabiM cytipeccopom PHK waTepdepeniiny u urpaer BaXKHYIO POJib P UHMEKITUH PACTEHUIT
Nicotiana benthamiana, Koropasi xapakTepusyercsi SpKO BBIPAYKEHHBIMU CHMITOMAME 3200/ I€BaAHUS
U CHCTeMHBIM KoJutanicoM. Kpowme Toro, 6emok P19 siBisiercss /ucuTOpOM THIIEPYYBCTBUTEIHLHOTO
orBeta y Nicotiana tabacum. Kamcugasriit 6esiok Bupyca P41 ¢popmupyer BUPHOHBI U CIIOCOOCTBYET
pasBUTHIO cucTeMHOI uHpeknuu. llosydeHHble HaMU JaHHBIE [TOKA3AJU, 9TO TPU HUHQMEKITUH
nukuM tuiom TBSV y pacrennit Buga Solanum lycopersicum (copr Money maker) akruBupyercst
pe3ucTeHTHBIN oTBeT. HecMmoTpsi HA CHCTEMHYIO aKKyMyJsiuio Oefika cymnpeccopa P19 B smmcrbsix
U KODHSIX, Y PACTEHHIl He IPOSBJISIOTCS BUJIUMBIE CUMIITOMbBI 3abosieBanus. OJHAKO aHAIU3
Chlorophyll Fluorescence Imaging system (Chl-FI) mokasas, 4uro B wHHUINPOBAHHBIX BHPYCOM
PACTEHUSIX TTPOUCXOIAT SHATUTEIbHbIE U3MEeHeHnsT MeTabom3Ma. Bostee Toro, mHbEKINsT pacTeHmi
myrantoMm TBSV mno kancugaomy OejKy HNPUBOJIUT K CHCTEMHOMY HEKPO3y TI'ubesin pacTeHWUil.
[Tonyuernbre JaHHbIE YKA3BIBAIOT HA TO, YTO ¥ TOMATOB BHIPAOOTAHBI 3AIMUTHBIE MEXAHU3MBI B OTBET
Ha KCIIpeccrio Karcuaaoro 6eiaka P41 supyca TBSV.

KumroueBbie cioBa: Tomato bushy stunt virus (TBSV), kancuausiit 6esok, Bupnon, Solanum
lycopersicum, pesucrenrnoctsb, PHK-unTepdepentms.
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