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PE®EPAT

Junnomnas paboma conepxutr 63 crtpanui, 31 pucyHok, 5 Tabmuim, 54
UCTOYHUKOB.

Knouesvie cnosa. COS, GLYCINE MAX, GLYCINE SOJA, NO-CMHTA3A
B3AUMO/IENCTBYIOLINHN BEJIOK, HUTPATPEIYKTA3A,
HUTPUTPEJAYKTA3A, CEKBEHMPOBAHUE, COJIEP2)KAHUE BEJIKA,
BEJIOK.

Obvexm uccrnedosanusi: BeIOOpKa coptoB cou (Glycine max), mMeromux
pa3IMYHOE coJiepkaHue OSIKOB B CeMeHax, oOpasell qukopacrtyiei cou (G. soja)
B3ATBIM I cpaBHeHUA. Jlnsg ananu3a wmcnons3oBanHbl 30 copToB, u3 HuX 18
BBICOKOOENKOBBIX W 12 HM3KOOENKOBBIX. Bce copra B34Thl U3 KOJUICKIUU
nabopatopun HEXpoMOCOMHOUM HacneacTBeHHOCTH ['HY «HCTUTYT TreHEeTUKU U
nuronornn HAH benapycu». Marepunan wuccnenoBanus — totanbHas JHK
(tot/IHK).

Lenv pabomul: U3y4nTh U3MEHYUBOCTH MociienoBarenbHocTeil JIHK reHos,
CBSI3aHHBIX C ACCUMIIALIMEN a30Ta, B KOJUIEKIIUH PA3IUYAOIINXCA [0 COAEPKAHUIO
OeJika COPTOB COM.

Memoowl uccnedosanusi: MONEKYJIAPHO-TEHETUYECKHE, AaHATTUTUUECKHE.

llonyuennvie peszynomamol. BBISIBICHBI OTIWYUS B TMOCIEAOBATEIBHOCTAX
JIHK u3y4yaembIX reHOB, B COpTax pazinyaronInxcs Mo CoAepKaHuIo OenKa, a TakKe
mMexy copramu G. max u G. soja:

B rene NO-cuHTaza acconmmmpoBaHHBIN OEJIOK OOHApyXeHa TPAHCBEPCHSI
(C — A) B mpoMoTOpHOI1 001acTH. 3aMEHA HAXOUTCS 32 MPEIeIaMU KOUPYIOIIEH
MOCJIEIOBATEIbHOCTH IEHa.

B rene Hutparpenykrassl, 3aMeHbI BbisiBICHBI B G. soja. 3amena C — G B 1
paiioHe reHa MPUBOAUT K 3aMEeHE MOJISPHON He3apsHKEHHOW aMHUHOKHUCIIOTHI TIUIIUH
Ha HEMOJIIPHYI0 aMUHOKHUCIIOTY ajaHuH. 3ameHa (T— A) B 5 paiioHe He MPUBOJIUT
K 3aMEHE aMUHOKHUCIIOTHI.

B rene HUTpUTpEMyKTa3bl BBIABICHO PsA OTIMYUN Cpa3y MO HECKOJBKHM
paiionam: 1 paiton — npousonuia BcraBka (TC) B obpasne G. soja. B 3 paiione
npousona kpynHas BctaBka (TTTACAACAAGTCAACAACTATA) u onna
OJIHOHYKJICOTHUIHAsI BcTaBka (A), a takxke 2 3amenbl (T — A). Bce ornuuus
HAXOIATCS B MHTpOHE, B oOpasie G. soja. 3amena T — G B 4 paifoHe Tak ke
HaXOAWTCS B MHTPOHHOM oOactu B obopasie G. soja. 3amena A — G B 5 obmactu
HaXOAWTCS B dK30HE oOpasma G. SOja, HO He IpHBeJa K 3aMCHE aMHUHOKHCIIOTHI
(BanuHa).

B 6 paiione nabmonaercs 3amena TT — AA cpa3y B HECKOJIBKMX COpTax,
pa3Iuyaroluxcsi IO YPOBHIO OEIKOBOCTH: BBICOKO OenkoBbie — CTBUTA;
HuskooenkoBeie — Maple Donovan, ES Capnor, XyropsHouka, Alta; u G. soja. Tak



ke, B JAaHHOM palioHe ecTh oTimune y oOpasma Alta (tpamsumus T — C), B
CIICICTBUM YEro IPOM30ILIA 3aMCHAa H30JICHIIMHA Ha BaJlMH, OJHAKO 3TO HE
TIOBJIMSIJIO HA CTPYKTYPHBIC N3MCHECHHUS OClTKa.

[TosrydeHHbIC HA TAHHOM dTarle UCCIICIOBAHMSI CBEJICHHS HE TAI0T OCHOBAHUI
JUIS oTpejesieHUs] (PYHKIIMOHAIBHONH 3HAYMMOCTH BBISBICHHBIX HYKIICOTHJIHBIX
3aMeH. Ee HaM MpeIcTOWT OICHUTh B IOCICIYIONIMX HCCleqoBanusx. Ilo-
BUJUMOMY, ITOUCK (PYHKIIMOHAIBHO-3HAYMMBIX O0JIACTEH TEHOB, CBS3aHHBIX C
yTHIU3aldeld a30Ta B PACTEHUSAX COM CIIEAyeT IPOBOJAUTH 3a IIpeleiIaMH
KOAMPYIOIIMX ITOCIICJ0BATeILHOCTEH, B MPOMOTOPHBIX W TEPMHHATOPHBIX
00JacTsX.



PODEPAT

Hvinnomnas npaya 3smawyae 63 craponax, 31 Mamonak, 5 Tadumi, 47 KPBIHIII.

Knouaswisi cnoswvr: COSl, GLYCINE MAX, GLYCINE SOJA, NO-CIHTA3A
V3AEMAJI3EMHIYAE BAJIOK, HITPATPEIYKTASBA, HITPITPELYKTABA,
CEKBEHIPOBAHIE, YTPBIMAHHE BAJIKY, BAJIOK.

Ab'exm Oacnedasanns: BeIOapka rarynkay coi (Glycine max), skis maroin
po3Hae YTphIMaHHE OSUTKOY y HAaceHHI, y30p n3ikapociaii coi (G. Soja) y3aThl 1is
napaynanns. Jlyis ananizy BeikapeicTanbl 30 ratyHkay, 3 iX 18 BRICOKOOSITKOBBIX 1
12 HI3KOOSIKOBBIX. YCe raTyHKI Y3sThIA 3 KaJCKIIbIl JIabapaTopbli HeXpaMmacoMHaki
cnagubiHHacul JIHY «lHcTeiTyT renersiki 1 npitanoriit HAH benapyci». Matapbisin
nacnenaBanHs-tataigbHas JJHK (Tot/IHK).

Mbsma npayer: BbIBYYBILb 3MeHIIBacup mnacispoyHacisy JIHK renay,
3BSI3aHBIX 3 aCIMULALBIAKA a30Ty, Y KaJeKIbll aJpO3HIBAIOLLA Ma 3Mecle OsKy
raTyHKay Col.

Memaowl 0acnedasanns: ManeKyIspHa-TeHETbIYHbBISL, aHATI THIYHBIS.

ATpbIMaHbI BBIHIKI: BBIAYJIEHBI aApo3HEHH1 Y mnacisaoyHacusax JIHK
BBIBYYAE€MBIX I€HAY, y raTyHKax fKis aJjpo3HIBAIOA [1a 3Mecle OsAJIKy, a Takcama
namix raryakami G. max i G. soja:

VY rere NO-cinTa3a acarplipaBaHbl OsUTOK BIsyIeHas TpaHcBepcis (C— A)y
MPOMOTOPHOM  BoOJacii. 3aMeHa 3HaXoJ3ilIa 3a Mexaml KaJaBajbHbIS
naciasA0YHACI] T'eHa.

VY reHe HITpaTpemyKTasbl, 3aMeHbI BbIsylieHbl ¥ G. soja. 3amena C — Gy 1
paéHe reHa NpbIBO/31Ib Ja 3aMEHbI TaJsipHall He3apaKaHail aMiHaKICIOThI TUIIBIH
Ha HeMaJIspHYIO aMmiHakiciaTy anaHiH. 3ameHa (T— A). Y 5 paéHe He npbIBOI3IIb
J1a 3aMEHbI aM1HAKICJIOTHI.

VY reHe HITpITpeIyKTa3sl BBITYIICHA IPPAT aAPO3HCHHSY a/ipa3y Ima HeKaIbKiX
pacnax: 1 pa€n — agObutacs ycrayka (TC) Ba y30psl G. soja. ¥ 3 paéue agoObutacs
OyitHas ycrayka (TTTACAACAAGTCAACAACTATA) i ajHa
agHaHyKJeaTblHas ycrayka (A), a Takcama 2 3amensl (T — A). Yce aapo3HeHH1
3Haxo/34IMa ¥ iHTpaHe, Ba y30pbl G. soja. 3amena T — G y 4 pa€He rarak xa
3Haxo/31111a ¥ IHTpoHHal BoOacii Ba y3opsl G. soja. 3amena A — Gy 5 BoOuactii
3HAXO/311111a ¥ IK30HE, aJie He MPBIBsJIA J1a 3aMEHbI aMiHAKICJIOTHI (BajiHa).

VY 6 paéne Hazipaenna 3ameHa TT — AA aapasy ¥ HeKaJIbKiX raTyHKax, sIKis
aZpo3HiBalolllla TMMa Y3poyHI  OsJiKoBaclll: BbICOKaOskoBbisi —  CiBira;
Hi3ka0sikoBbIe — Maple Donovan, ES Capnor, XyropsHouka, Alta; 1 G. soja. 'atak
ka, y 1a3eHbIM paéHe Ecup aipo3HeHHe ¥ y3opy Alta (Tpansiupiss T — C), y BBIHIKY
yaro aa0buUIacs 3aMeHa HenayspHail ajidaTeldHal aMiHAKICIOTHI i3aJeHIIbIH Ha
HeMaJApHbIA ali(aThIYHYI0 aMiHaKiclaTy BajiH, ajJHaK IdTa HE MayIibiBajga Ha
CTPYKTYPHBISI 3MEHBI OSJIKY.



ATpbIMaHbIA Ha JaJ3€HBIM 3Talle JacieaBaHHs 3BECTKI HE Jalollb MajcTay
JUTS. BBI3HAUSHHSA (YHKIIbIIHATIbHAN 3HAUHACII BBISAYICHBIX HYKJICATHIIHBIX 3aMEH.
Se mam Tpaba Oym3e amaHis y HACTYMHBIX JaciemaaBaHHsAX. [la-Bimars, momIyk
(byHKIBIIHATbHA-3HAYHBIX a0jaclield reHay, 3Bs3aHbIX 3 YTHUII3ALBIAH a30Ty ¥
paciiHax col BapTa MpaBOJ3illb 32 MeXaMi KaJaBalbHbIS MACIAAOVHACIY, Y
MPOMOTOPHBIX 1 TIPMIHATAPHBIX a0TACIISIX.



ABSTRACT

The thesis contains 63 pages, 31 figures, 5 tables, 47 sources.

Keywords: SOYBEAN, GLYCINE MAX, GLYCINE SOJA, NO-SYNTHASE
INTERACTING PROTEIN, NITRATE REDUCTASE, NITRITE REDUCTASE,
SEQUENCING, PROTEIN CONTENT, PROTEIN.

The object of the study: a sample of soybean varieties (Glycine max) with
different protein content in seeds, a sample of wild soybeans (G. soja) taken for
comparison. 30 varieties were used for the analysis, 18 of them with high protein
content and 12 with low protein content. All varieties were taken from the collection
of the Laboratory of Cytoplasmic heredity of the National Research University
«Institute of Genetics and Cytology of the National Academy of Sciences of
Belarusy». The research material was total DNA (totDNA).

The purpose of the work: to study the variability of DNA sequences of genes
associated with nitrogen assimilation in a collection of soybean varieties differing in
seed protein content.

Research methods: molecular genetics, analytical methods.

The results differences in the DNA sequences of the studied genes between
cultivars, differing in protein content, as well as in the sample of G. soja, were
revealed.:

A transversion (C — A) in the promoter region was detected in the NO-
synthase associated protein gene. The substitution is outside the coding sequence of
the gene.

In the nitrate reductase gene, substitutions were detected in G. soja in the 1st
and 5th regions. Substitution of C — G in the 1st region of the gene leads to the
replacement of the polar uncharged amino acid glycine with the nonpolar amino acid
alanine. Substitution (T— A) in the 5th region does not result in amino acid
substitution.

A number of differences were found in the nitrite reductase gene in several
regions at once: 1 region — insertion (TC) occurred in the G. soja sample. A large
insertion (TTTACAACAAGTCAACAACTATA) and one single nucleotide
insertion (A) occurred in the 3rd region, as well as 2 substitutions (T — A). All the
differences are in the intron in the G. soja sample. The T — G substitution in the 4th
region is also located in the intronic region in the G. soja sample. The A — G
substitution in the 5 region is located in the exon, but did not lead to a replacement
of the amino acid (valine).

In region 6, there is a substitution of TT — AA in several varieties at once,
differing in protein content: high—protein — Stviga; low—protein — Maple Donovan,
ES Capnor, Khutoryanochka, Alta; and G. soja. Also, there is a difference in the
Alta sample in this area (transit T — C), as a result of which the nonpolar aliphatic



amino acid isoleucine was replaced by the nonpolar aliphatic amino acid valine, but
this did not affect the structural changes of the protein.

The information obtained at this stage of the study does not provide grounds
for determining the functional significance of the identified nucleotide substitutions.
We will have to evaluate it in subsequent studies. Apparently, the search for
functionally significant regions of genes related to nitrogen utilization in soybean
plants should be carried out beyond the coding sequences, in the promoter and
terminator regions.



