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PE®EPAT

Jumiomuas padora 45 c., 13 puc., 8 Tadm., 33 ucroyHuka.

KiroueBbie cnoBa: BHYTpUBHIOBas BapuaOEIbHOCTh, (PaKTOp dJIOHTanuu 1
anb(a, uneHTUGUKaLK BHUAOB, PECTPUKIMOHHBIC KapThl, NOTUMOP(GU3M IUH
PECTPUKIUOHHBIX (PParMeHTOB.

OO6BbeKTOM HUCCIIeIOBaHUS SABIIAETCS MOCIEA0BAaTEIHLHOCTS TeHa EF1a Tieil.

[enbto paboOTHI SBASIETCA U3yYEHUE OOIIEH TeHEeTUYECKOW BapuabdeIbHOCTH
reHa. 1 mocrpoenue Ha ero ocHoBe omnpenenurenbubix [IIP-ITJ[P® tabnuu ans
uaeHTuUKau TpyaHo U HepeHIIMPYEMbIX HACEKOMBIX -(hUTO(Aaros.

B xozne pabdotst JIHK Beinemnsiack u3 equHuUHbIX ocobOei. st mpoBeneHus
[TIP ucnonp3oBasivch cnenupuyeckre npaiMepbl 1 aMIUIMPUKALUN SAEPHOTO
reHa ¢akropa snoHranuu 1 cyobsenunuisl anbpa (EF1la). Cratuctuueckuii aHanus
MOCJIEIOBATENBHOCTEN, paCYeT FTeHETUYECKUX JUCTAHIUN U YCTAaHOBJIIEHHE OOIIETo
YPOBHSI BapuaOEIbHOCTH T'€HOB IMPOBOJMJICS IMPU MOMOIIA KOMIBIOTEPHBIX
nporpamm MEGA u BioEdit. Ilonck caliTOB pecTpUKIMU OCYIIECTBISUICS IPHU
nomom  nporpammbl  CodonCode  Aligner. Iloctpoenne u  aHanu3
PECTPUKIMOHHBIX KapT OCYIIECTBISUICS IPH MOMOIIM BHU3YyaJIbHOTO aHaIW3a U
rpadguueckux nporpamm Adobe Photoshop u Paint.

B pe3ynbrare paboThl OBUIO YCTAHOBJIEHO, YTO MHTPOH-IK30HHAS CTPYKTYpa
reHa y BCEX H3YUYEHHBIX BUJOB HE OTKJIOHSETCS OT CXEMbI, M3BECTHOM s A.
pisum. BapuaGenbHOCTh CTPYKTYphl T€Ha OrpaHUYCHA W3MCHCHUEM JUJIHHEI
UHTPOHOB. Takke IMOKa3aHO, YTO HYKJIEOTHUJHAs IOCJIENO0BATEIbHOCTh OEJIOK-
KOIMPYIOIIEW 4YaCTH Te€Ha y TIeW  SABIKIETCS  KOHCEpPBATHMBHOM, a
MOCJIEIOBATEIbHOCTH HMHTPOHOB 2 © 3 OOHApYy>KMBAIOT BBICOKYIO CTENEHb
HYKJIEOTUJIHOTO cxoacTBa. OOmass BHYTPUBHUIOBAs BapUaOEIbHOCTh  Kak
HYKJICOTUJHOM, TaK W aMHHOKHMCIOTHOM mnocnenoBarensHocTH EFla y Tnen
ABJIIETCSl HE3HauuTeNnbHOW. HyKileoTHAHBIE MOCIEA0BATEILHOCTH OTIEIbHBIX
yuacTtkoB reHa EFla obnaganu BeicokuM (10 100 %) cxonctBoM. bonbIIMHCTBO
BBISIBJICHHBIX OJHOHYKJICOTUAHBIX 3aMEH JIOKAJIM30BAJIMCh B 3K30HAX, B TO BPEMs
KaK  HMHTPOHBI, HANpOTHUB, JAEMOHCTPUPOBAIA  HU3KYI0  HYKICOTHUIHYIO
BapuabenbHOCTh. Tem He  MeHee, OOWMHA  YpOBEHb  BHYTPHUBHUIOBOM
BapuabenbHocT EFla mo3BosisieT peKOMEHA0BATh ATOT T'€H KaK MOJIEKYJISpHO-
reHeTUYEeCKUN MapKep BUIOBOW JAMATHOCTUKU Tiel. B pesynbrare paboThl ObLIN
noctpoensl uaeHtTugukannonusie [IIP-ITIP® kntoun, paspaboTaHHbie HA OCHOBE
nocinenoBarenbHocT reHa EFla, nns maentudukanuu 26 BUIOB Tied (ayHb
benapycu. IlepeyeHb BUIOB BKJIIOYAET BpEAMTENIEH CEIbCKOXO3SHMCTBEHHBIX WU
IpyruX  KyJIbTUBUPYEMbIX pacTteHud w3 pomoB  Aphis,  Acyrthosiphon,
Macrosiphum, Mysus, Megoura, Rhopalosiphum, Schizaphis.
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AG'exktam nmacnempaBaHHs 3'sTyIsena naciasgoynacts rena EFla tieit.

Mbraii  mpausl  3'aynasenua  BBIBYYDHHE — aryjibHail — T€HETbIYHA
BapeisiOenbHacl reHa. | mabymoBa Ha sro acHoBe BbI3HauYaidbHBIX [IL[P-IT/[P®
TaOII IUTst 1PHTHI(IKAIBI KK IBI()EePIHIBIPYEMBIX Ka3ypKoy-ditadaray.

VY xom3e pabotsl JIHK Beutywamacs 3 ag3iakaBbix acoOid. JIjis mpaBsa3eHHS
[P BBIKapBICTOYBAIIICS CHEUBIPIUHBIS MTpaliMepsl I aMILTihUKaIpsll sa3epHara
reHa Qaxrapy snanranbli 1 cyOamsiaki anbda (EFla). CraThICTBIYHBI aHai3
nacisoyHaclsay, pa3iik TEHEThIUHBIX JABICTAHIBIM 1 YCTalsiBaHHE aryjbHara
V3pOYHIO BaphisiOEbHACII TEHAay MpaBOA3IYCS Mphl JanaMmo3€ KaMIyTapHBIX
nparpam MEGA 1 BioEdit. Ilomryk caidtay pa3cTpBIKIbI AXBILLSAYIAYCA HPbI
namamo3e mparpambl CodonCode Aligner. [TaGynoBa i aHami3 pacTPBIKIIEHHBIX
KapT aXBILISYIAYCS Opbl JaaMo3€ Bi3yallbHara aHajizy 1 rpa@luHbIX Oparpam
Adobe Photoshop i Paint.

VY BBIHIKY TIpalsl ObUIO YCTalsiBaHa, IITO 1HTPOH-3K30HHAS CTPYKTypa reHa
Ba YCiX BBIBYYAHBIX BBITIIAAY HE aaxiifera aj cXeMbl, Baaomai mius A. pisum.
BapeisiOenbHacb CTpyKTyphl reHa aOMe)kaBaHa 3MEHall Jay»KbIHI 1HTPOHAY.
Takcama maka3zaHa, IITO HYyKJEaThlHAs MNacisAAOYHACUb OelKoBa-KaJaBalibHAl
YacTKi reHa ¥ Tiel 3'ayisena KaHcepBaTblyHa, a macjiasigoyHacii iHTpoHay 2 1 3
BBISIYJISIIOLb ~ BBICOKYIO CTYINEHb HYyKJeaThlHara Maja0eHcTBa. AryibHas
VHYTpBIBIIaBas BapbigOeIbHACHb SIK HyKJIeaTblAHA, Tak 1 aMIHaKICIOTHal
naciasaoyHacui  EFla  y  Timei 3'synseuna Hsa3HauHail.  HykneaTwelnHbis
nacisaaoyHacii acoOHbIx misiioBak reHa EFla Bamogami BeicokiM (ma 100 %)
nagabeHCcTBaM. Bonpmacip BBISTYJICHBIX aJHAHYKJICaThIIHBIX ~ 3aMEH
JaKajizaBajicsi ¥ 9K30HaX, ThIM YacaMm SIK IHTPOHBI, HAaaJIBapOT, AIMAHCTpaBalll
HI3KYI0 HYKJEaThIIHYI0 BapbisiOenbHacb. [ Yc€ K, aryiabHbl pOBEHb
yHyTpbIBijaBaii BapbisiOenbHacii EFla na3Bansie pakaMmeHmaBallb T'IThI T'€H SIK
MaJieKyJIbHa-T€HEThIYHbl MapKep KpasBlAHAN ABIATHOCTHIKI TJIEH. Y BBIHIKY Mpalbl
ObUTl madynaBanbl 1PHTHIPIKAUBIHBIS [IJIP-IIJ[P® xmtousl, pacmpariaBanbls Ha
rpyHue naciugnoynacui resa EFla, nns imauThIdiKansl 26 BeIraaay tiaeil GayHbl
benapyci. Ilepanik BeITIsIAAY yiaydae MIKOAHIKAY celIbCKaracraaapybiX 1 1HIIBIX
paciiH sKis KyapThiByIoma 3 pogay Aphis, Acyrthosiphon, Macrosiphum, Mysus,
Megoura, Rhopalosiphum, Schizaphis.
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Is aphids gene sequence EF1a the object of research.

The main objective of this project was to study the general genetic
variability of genes and to present these findings in the determinative PCR-RFLP
tables for the identification of insect herbivores, which are difficult to differentiate
using a basic there.

During the experiment, DNA was isolated from the source. Specific primers
of the amplification karyogen elongation factor 1 alpha subunit were used for PCR
and the statistical analysis of the sequences. The calculation of genetic distances
and general variability of genes was carried out by the MEGA and BioEdit
programs. The Search of the restriction sites was done with the Codon Code
Aligner program. AdobePhotoshop and Paint were used to provide a visual
representation of the restriction cards analysis.

As a results of work, we found out that all studied sequences had the same
intron-exon structure as the A. pisum did. The structure of gene varies only in the
length of introns. It is also showed that nucleotide sequences of protein-coding part
of gene were fairly conservative, but intron Il and Ill revealed a high level of
nucleotide similarity. General intraspecific variability of the both nucleotide and
amino acid sequences EF1la of the aphids is not high. The nucleotide sequences of
the separated areas of the EFla gene have had a high affinity (over 100 per cent).
The most of the identified single nucleotide substitutions have localised in the
exons, while the introns, opposite, demonstrated the low frequency of the
replacement. Nevertheless, the general level of the intraspecific variability EFla
allows us to recommend it as a molecular genetic marker of the species diagnosis
of the aphids. As a results of work, offered PCR-RFLP keys based on the gene
sequence EFla were developed to identify 26 aphid species of Belarusian fauna.
The species list includes some pests of cultivated plants from the genera Aphis,
Acyrthosiphon, Macrosiphum, Mysus, Megoura, Rhopalosiphum, Schizaphis.



