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Yerli yumsaq bugdalarin (T. aestivum L.) yeni niimunalarinin prolamin ziilal
markerlorinin identifikasiyasi vo genetik yaxinhginin giymatlondirilmasi
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Tadqiqat isindo Azarbaycanin yerli yumsaq bugdalarinin 21 névmiixtalifliyini ohato edon 88 sort vo
niimunonin  genetik yaxinhgr qliadin ehtiyat ziilallarn odsasinda Acid-PAGE iisulu il
qgiymatlondirilmisdir. Elektroforetik analiz naticasinds 3lds olunmus qliadin elektroforeqramlari binar
nomraloma iisulu ilo islonilmis vo niimunslorinin genetik yaxinhigim miisyyonlosdirmoak ii¢iin SPSS
kompyuter programi vasitasilo dendroqram tartib edilmisdir. Qurulmus dendroqramda niimunalorin 10
klasterdo birlosmasi miisahido olunmusdur. Toadqiqatda yumsaq bugda névmiixtalifliklorinin
qliadinkodlagsdiran lokuslarin allel komponentlor bloklar1 miisyyan edilmisdir. Niimunarin qliadin
elektroforeqramlarinin ®-, y-, B- vo a- zonalar iizro 32 spektr, 108 miixtalif prolamin patterni
askarlanmis vo qliadin elektroforeqramalarimin zonalar iizra Nei- genetik miixtaliflik indekslori (H-)

hesablanmsdir.

Agar sozlar: T. aestivum L., gliadin, lokus, allel, genetik miixtaliflik

GIRIS

Bugda insanin qidalanmasi ii¢iin lazim olan
kalori vo ziilalin shomiyyatli gismini toskil edir vo
diinya ohalisinin  35%-ni ohato edon toxminan 40
olkonin osas gida mohsuludur. Insanlarin doyiskon
gidalanma vordiglori eloco do inkisaf edon
texnologiyadan asili olaraq miixtolif bugda
mohsullari istehsal edilmis va istehlaker istoklori do
buna uygun olaraq doyismisdir (Abdullah et al.,
2002; Atl1, 1999). Homginin bugdanin dlkamizdado
genis orazilordo okilmasi, istehsali baximindan ilk
siralarda  olmasi,insan qidasinin  osasint  toskil
etmosi,heyvandarligin  inkisaf  etdirilmasindo
ohamiyyatli orzag hom do yem bitkisi olmasini
osaslandirir.  Bugdanin  adaptasiya  hiidudunun
genisliyi,istehsali, dasinmasi,asan islonilmasi vo
keyfiyyatli ¢Orokbismo gabiliyystino goro bir cox
Olkalordabugdanin istehsalinin artirilmasi  iglori
stratlondirilmisdir (ITomepenss u Cozunos, 1977).
Seleksiya proqramlarinin  asas mogsadi  gida
rasionumuzun asasini togkil edon yumsaq bugdanin
yiksok keyfiyyatli, quraqlq ,istilik stresslorino vo
saxtaya davamli yeni sortlarin yaradilmasidir (Blum,
1988; Wilson, 1984). Bu programlarin digor
mogsadi genetik tomizliyi qorunmus, komiyyat vo
keyfiyyat gostoricilorine malik olan, hamginin

bazarin toloblorine  uygun olan sortlarin
yaradilmasidir (Akgura, 2006).
Bugda bitkisinin  keyfiyyat  olamotlorinin

polimorfizminin @yronilmasinds genetik sortlonmis
zulal markerlarinin totbiqi ¢ox aktualdir, ¢iinki mohz
seleksiyada bugda doninin keyfiyystinin vo genetik
mixtalifliyini  xarakterizo etmok (¢ln  zilal

markerlari miihiim shomiyyat kasb edir(Kozy6 u ap.,
2001;  CosmuoB, 1985). Bugda  doninin
endosperminin 80%-i gliadin vo qglltenin ehtiyat
ziilallarindan ibarstdir (Cosumos, 1985). Yumsaq
bugda sortlarinin unundan alinmis ¢orayin keyfiyyat
gostaricilori  asasen, gliadin va qlutenin ehtiyat
ziilallarmin miqdar1 va nisbatindon asili oldugundan
bu zilallarin vo onlarin sintezino nozarst edon
genlarin Oyronilmasi elmi vo praktiki cohotdon ¢ox
vacibdir. Qliadin ztlal markerlari yumsaq bugdanin
polimorfizminin  vo tokamil doyiskanliklarinin
muoayyan edilmasindo totbig edilon on miasir
metdolardan biridir (Melnikova and Kudryavtsev,
2009). Ehtiyat zilallar1 kodlasdiran genlarin
ardicilliglarinda intronlar olmadigindan va gliadinlor
genlorin  ekspressiyasinin ilk mohsulu olmagla
onlardan bugdalarin tokamilinds universal genetik
marker kimi istifads edilmokdadir (Anderson, 1991;
Ciaffi, 1999). Qliadinlorin elektorforetik dsulla
ayrilmasi ilk dofo 1960-c1 illarin avvalarinds hoyata
kegirilmisdir (Boyd and Lee, 1967; Shepherd, 1968).
Qliadin vo (liitenin ehtiyat ziilallarinin sintezino
nozarot edon genlorin  muvafig xromosomlarda
lokallagsmas1 Sirsin (Chinese Spring ) mansali yazliq
yumsaq bugda sortunun aneoploid xatti sirasini
yaradilmasi bu todgigat islerinin sirstlo hoyata
kecirilmasine imkan vermisdir (Sears, 1966).
Miayyan edilmisdir ki, yumsaq bugdada gliadin va
glitenin ehtiyat ziilallarim sintezino nozarot edon
genlorin 1A, 1B, 1D, 6A ,6B vo 6D xromosomlarinin
gisa va uzun ciyinlorinds lokallagmisdir. Hibrid
materialin tohlili gostormisdir ki, gliadin kodlayan
lokuslar ~ xromosomlarin distal  hissasindo
lokallasmusdir (Rybalka, 1979; Singh and Shepherd,
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1988) Muixtolif  todgigat¢ilarin  arasdirmalari
naticosindo molum olmusdur ki, lokus vo sentromer
arasindaki masafs rekombinasiyanin 40,4%-do (56,1
sm), rekombinasiyanin 42% do isa (59,7 sm)
doyismisdir (Psibanka, Cosunos, 1979; Payne et al.,
1984; Singh, Shepherd, 1988). Qliadinlor sorti olaraq
4 zonaya boliiniir; a-, B-, y- Vo o gliadinlar. a- Vo -
gliadinlar struktur qurulusu oxsar oldugu tigtin bazon
kompleks sokilds istifado olunur, lakin y- vo -
sturuktur qurulugu tam farglonir. (Rashed et al., 2007;
Novoselskaya-Dragovich, 2015). Hor bir qrup
gliadinlor  spesifik sokildo taxilin keyfiyyatina
ohamiyyatli dorocado tosir gostorir (Zhang et al.,
2003; Wang et al., 2008; Li et al., 2009; Mondal et al.,
2009; Gil-Humanes et al., 2012). Qliadin allel
komponentlarinin sintezine nazarat edon Glil vo Gli2
lokuslar1 1-Ci vo 6-c1 homoeloji xromosomlarin qisa
ciyinlorino lokallasmigdir (Lafiandra et al., 1984;
Dachkevitch et al., 1993; Metakovsky et al., 1997; Qi
et al., 2006). Biitiin o- gliaidinlor va y- gliadinlarin
oksar hissasinin sintezina Glil lokusu vo a-
gliadinlorin  hamismin  vo - gliadinlorin  oksar
hissasinin sintezino Gli2 lokusu nazarst edir. (Qi et
al., 2006; Rashed et al., 2007). Misyyan olunmusdur
ki, sortlarin elektroforetik spektrlori  genetik
determino olunmus slamat kimi iglim,torpag,ekoloji
Vo becorma soraitindan asili olaraq doyismir. Qliadin
allel komponent bloklarinin bu ciir stabilliyi
genotiplorin identifikasiyasi \£)
pasportlagdirilmasinda miihiim rol oynayir (Barak et
al., 2015; Novoselskaya-Dragovich,  2015).
Odobiyyat molumatina gors yabani tetraploid
(Aegilopus geniculata) bugdalarda gliadinlorin tobii
soraitdo polimorfizmi cografi yayilmasindan daha ¢ox
ekoloji parametrlorlo korellyasiya toskil etmisdir
(Medouri et al., 2015).

Yumsaq bugdanin ehtiyat ziilallarinin 3—cU
fraksiyast  olan  gliadinlor  toxumun  Zziilal
konsentrasiyasmin ~ 30-40%-ni  toskil edir vo
molekulyar kitlosi 30-60 kDa araliginda doyisir
(Anderson and Greene, 1997). Qliadin ehtiyat
ziillalart monomerdir va hidratasiya halindaki xamirin
dartilmasini  vo  yapisqanliligini - miioyyan edir
(Wieser, 2007). Yumsaq bugdanin iizarinds aparilan
bagqa bir todgigatda 50-70 forqli gliadin kodlasdiran
lokusun ekspressiyasi ¢oroyin bismo keyfiyysting
tasir etdiyi malum olmusdur (Gooding et al., 2003;
Zhao et al., 2009; Becker et al., 2012). Miixtalif bugda
sortlar1 ilizorinds aparilmis daha ovvalki todgigatlar
qliitenin ehtiyat ziilallarinin subvahidlarinin ¢oroyin
bismo keyfiyysti ilo birbasa olageli oldugu
Oyronilmisdir. (Gupta et al., 1992; Finlay et al., 2007)
Diinyada yumsaq vo bork bugda kolleksiyasinin
gliadin  allel ~ komponentlori  kifayst  godor
Oyronilmisdir, hamginin Azorbaycandada aparilan
todgiqatlarda zulal genetik markerlori ilo bark
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bugdalarin (T.durum Desf.) yerli xalq vo seleksiya
sortlarinin doanlorinds gliadin va gltenin ehtiyat
zillallarmm  moveud 6  ilisikli  olmayan
gliadinkodlasdiran GlilA, GlilB, Gli6A, Gli6B va 2
gliteninkodlasdiran lokuslarin — GIulA vo GlulB
allel genlarin nozarat etdiyi komponentlor bloklari
identifikasiya edilmisdir. (Sadiqov, 2014) Homgin
digor todgigatda yumsaq bugdanin  diinya
kolleksiyasinda rast galinmoyan gliadinkodlagdiran
lokuslari yeni allel komponen bloklar identifikasiya
edilmisdir (Sadiqova vo Karimov, 2016).

Qliadin vo qgllteninin ehtiyat zllallarinin
sintezino nozarst edon allellorin identifikasiyasi vo
donin keyfiyyst gostoricilari ilo oslagsli olan zilal
markerlori osasinda qisa zaman miiddatinds yiksak
mohsuldar vo Kkeyfiyyatli dona malik sort vo
formalarin yaradilmasi miimkiindiir. Bu sahodo
galisan genetik va seleksiyagilarin garsisinda duran
asas masalalordan biri do bugdanin mohsuldarligi ilo

yanast, onun ¢orokbisirma keyfiyyatinin
yuksaldilmasidir.
MATERIAL VO METODLAR

Tadqgiqat materiali kimi 88 yerli yumsaq bugda
niimunasi, homginin sort marker kimi Bezostaya 1
va Anza sortlarindan istifads edilmisdir (Cadval 1).

Dands gliadin ehtiyat ziilalinin elektroforetik
analizi F.A.Poperelyaninin metodu osasinda qlisin
asetat buferindo (pH3.1) Acid-PAGE-ds
apartlmigdir (ITonepens, 1989).

Bugda niimunslorin genetik miixtslifliyini toyin
etmok iicin  SPSS  kompyuter programinin
komokliyi ilo klaster analizindon istifads edilmisdir.
Bels ki, bu lisul asasinda genetik yaxin vo oxsar olan
niimunalar dendrogramda qruplasdirilmigdir (Rohlf,
2000).

Miixtalif yumsaq bugda niimunslarinin hor bir
patternin va elektroforetik spektrlarinin zonalar1 {izra
rastgolmo tezliyine gore genetik miixtaliflik indeksi
Nei diisturu osasinda asagidaki  formul ilo
hesablanmigdir (Nei, 1973).

H=1-> P?

burada: H - genetik miixtoliflik indeksi, Pi — har
patternin zonalardaki rastgalma tezliyi.

NOTICOLOR VO MUZAKIRO

Aparillan todqgiqat isinds qliadin ehtiyat
ziilallarmin polimorfizmi asasinda yumsaq bugda
niimunalori arasindaki genetik masafsalori miioyyan
etmok moqsadilo klaster analizi {isulundan istifado
edilmisdir.
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Cadval. Tadqiq olunan yumsaq bugda niimunslori.

Ne Genbank kataloq nomrasi Nov miixtslifliyinin ad1 Toplandig: yer Moansayi
1 2 3 4 5

1  YBO05K-97 v.meridionale Nax¢ivan Azorbaycan
2 Azetr-134 v.lutescens Abseron pirsag1 sovxoz 2 Azarbaycan
3  YBRFS09-55 v.erythrospermum Soki Azorbaycan
4 Azetr-114 v.lutescens Abseron pirsag1 sovxoz 2 Azorbaycan
5 YBO05K-204 v.milturum Davagi Azorbaycan
6  YBO5K-161 v.erythrospermum Goranboy Azorbaycan
7  Bezostaya 1 v.lutescens Abseron Rusiya

8  Anza (marker) v. erythrospermum Abseron Amerika

9  AG-1277 v.erythrospermum Qarayazi Azorbaycan
10 YBKO05K-236 v.graecum Naxgivan Azorbaycan
11 Azetr-131 v.erythrospermum Abseron pirsag1 sovxoz 2 Azorbaycan
12 Azetr-113 v.ferrugineum Abseron pirsag1 sovxoz 2 Azorbaycan
13 Azetr-111 v.lutescens Abseron pirsagi sovxoz 2 Azarbaycan
14 YBQK-1 v.graecum Samux Azorbaycan
15 AG-1281 v.erythrospermum Abseron Azorbaycan
16 YBRFS 013k-38 v.lutescens Absgeron Azorbaycan
17 YBRFS 013k-95 v.leucospermum Abseron Azorbaycan
18 YBRFS 013k-150 v.erythrospermum Abseron Azorbaycan
19 YBRFS 013k-120 v.turcicum Abseron Azorbaycan
20 YBRFS 013k-156 v.graecum Abseron Azorbaycan
21 YBRFS 013k-63 v.barbarossa Abseron Azorbaycan
22  YBRFS 013k-74 v.hostianum Absgeron Azorbaycan
23 YBRFS 013k-148 v.lutescens Absgeron Azorbaycan
24  YBRFS 013k-154 v.erythrospermum Abseron Azorbaycan
25 YBRFS 013k-122 v.turcicum Abseron Azorbaycan
26 YBRFS 013k-149 v.lutescens Absgeron Azorbaycan
27 St Gobustan v.graecum Abseron Azorbaycan
28 YBRFS 13k-98 v.murinum Absgeron Azorbaycan
29 Seleksiya materiali v.ferrigienum Abseron Azorbaycan
30 Seleksiya materiali v.erythrospermum Abseron Azorbaycan
31 Seleksiya materiali v.lutescens Abseron Azarbaycan
32  Seleksiya materiall v.erythrospermum Abseron Azarbaycan
33  Seleksiya materiali v.ferrigienum Abseron Azorbaycan
34  Seleksiya materiali v.erythrospermum Abseron Azorbaycan
35 Seleksiya materiali v.erythrospermum Abseron Azorbaycan
36  Seleksiya materiali v.lutescens Abseron Azarbaycan
37 Seleksiya materiali v.erythrospermum Abseron Azarbaycan
38 Seleksiya materiali v.ferrigienum Abseron Azorbaycan
39  Seleksiya materiali v.milturum Abseron Azorbaycan
40  Seleksiya materiall v.lutescens Abseron Azorbaycan
41 YBRFS014k-22 v.milturum Absgeron Azorbaycan
42 YBRFS014k-34 v.erythrospermum Abseron Azorbaycan
43 YBRFS014k-44 v.ferrugineum Abseron Azorbaycan
44 YBRFS014k-53 v.lutescens Abseron Azorbaycan
45 YBRFS014k-77 v.erythroleucon Abseron Azarbaycan
46 YBRFS014k-92 v.alborubrum Abseron Azorbaycan
47 YBRFS014k-94 v.barbarossa Abseron Azorbaycan
48 YBRFS014k-103 v.albidum Abseron Azorbaycan
49 YBRFS014k-117 v.hostianum Abseron Azorbaycan
50 YBRFS014k-140 v.meridionale Abseron Azorbaycan
51 YBRFS014k-152 v.leucospermum Abseron Azorbaycan
52 YBRFS014k-155 v.murinum Absgeron Azorbaycan
53 YBRFS014k-157 v.cyanotrix Abseron Azorbaycan
54 YBRFS014k-159 v.glaucolutescens Abseron Azorbaycan
55 YBRFS014k-168 v.delfi Abseron Azorbaycan
56 YBRFS014k-179 v.pyrothrix Abseron Azorbaycan
57 YBRFS014k-185 v.turcicum Absgeron Azorbaycan
58 YBRFS014k-193 v.sardoum Abseron Azorbaycan
59 YBRFS014k-198 v.nigricans Abseron Azorbaycan
60 YBRFS014k-200 v.renovatum Absgeron Azorbaycan
61 AG-3492-Birlik v.pulchrum Abseron Azorbaycan
62 AG-472-Qarabag v.ps.erythrospermum Abseron Azarbaycan
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Cadvalin davami

1 2 3 4 5
63 AG-473-Zordabi v.graecum Abseron Azarbaycan
64 TRI-92-Grecum 75/50 v.graecum Abseron Azorbaycan
65 TYB-1132-Azori v.lutescens Abseron Azorbaycan
66 AG-3496-Ozomotli 95 v.graecum Abseron Azorbaycan
67 AG-3500-Giinogli v.graecum Abseron Azorbaycan
68 AG-3502-Sofog-2 v.lutescens Abseron Azarbaycan
69 AG-3503-Ugur v.lutescens Abgeron Azorbaycan
70 TYB-1147-Aran v.lutescens Abseron Azorbaycan
71 AG-2669-Yegano v.ferrugineum Abseron Azorbaycan
72  AG-3504 Tale-38 v.graecum Abseron Azarbaycan
73 Z2009/1 v.lutescens Tortor Azorbaycan
74 Z2009/2 v.lutescens Tortor Azorbaycan
75 TT 09704/5-2 v.erythrospermum Tortor Azorbaycan
76  Z2009/16 v.lutescens Tortor Azorbaycan
77 TT09706/2-4-1 v.lutescens Tortor Azorbaycan
78  TT09214/3-1-1 v.albidium Tortor Azorbaycan
79 TT 09704/2-4-1-1-3 v.albidium Tortor Azorbaycan
80 TT 09214/3 v.lutescens Tortor Azorbaycan
81 TT 09704/2-4-1-1-1 v.lutescens Tortor Azorbaycan
82 TT09214/7 v.lutescens Tortor Azorbaycan
83 TT0887/2-1-1-1 v.lutescens Tortor Azorbaycan
84 TT09704/2-4-1-2-1 v.albidium Tortor Azorbaycan
85 TT 09704/2-1 v.albidium Tortor Azorbaycan
86 AB 03166 v.lutescens Tortor Azorbaycan
87 E 04002/1-3 v.lutescens Tortor Azorbaycan
88 TT 09701/1 v.lutescens Tortor Azorbaycan
89  Z2009/37 v.lutescens Tortor Azorbaycan
90 TT-09214/3-5 v.lutescens Tortor Azorbaycan
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Sakil 1. Qliadin ehtiyat ziilallarinin spektrlorinin klaster analizi ssasinda 90 yumsaq
bugda niimunasi arasindaki genetik masafslari oks etdiran dendroqram.
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Klaster analizinds genotiplor arasindaki genetik
masafa indeksi asasinda qurulmus dendrogramda 90
yumsaq bugda nimunesi 8 osas qrupda
siniflogsmisdir (Sokil 1). Birinci qrup klaster10
genotipdon ibarat olub, Azorbaycan mansali,
T.aestivum L., v.erythrospermum névmiixtalifliyine
aid 2 (6 vo 11 nomrali genotiplor), T.aestivum,
v.leucospermum névmiixtalifliyine aid 1 (17 nomrali
genotip), v.alborubrum ndvmiixtalifliyino aid 46
ndmrali genotip, v.barbarossa ndvmiixtalifliyine aid
1 niimuns (47 ndémrali genotip), v.graecuma aid 2
(64 vo 66 nomrali genotip) vo Vv.lutescens
novmiixtalifliyine aid 3 (65, 87 vo 90 nomrali
genotiplor) niimuno yerlogmisdir. ikinci qrup
klasterdo ~ Azorbaycan  mongoli  v.lutescens
nénmiixtalifliyine aid 3 niimuna (2, 13, 69 némrali
genotiplar) vo v.graeccum ndvmiixtslifliyine aid 19
némroli niimuns  siniflosmisdir. Uciincii  qrup
klasterde v.milturum névmiixtslifliyine aid 1 (5
ndémrali genotip), v.cyanotrics ndvmiixtslifliyine aid
1 (53 nomrali genotip), v.glaucolutescenso aid 1 (54
némrali genotip), v.renovatuma aid 1 (60 nomrali
genotip), v.lutescens ndvmiixtalifliyine aid 7 (77,
80, 81, 82, 83, 86 vo 88 ndmroli genotiplar),
v.albidum noévmiixtalifliyine aid 4 (78, 79, 84 va 85
némrali genotiplar) niimuna quruplagsmisdilar.

Elektroforetik analiz zamani, gliadin ehtiyat
ziilallar1 gorti olaraq dord zonaya bolinmiisdiir:
bunlar ®-, y-, B- vo a- qliadinlordir. Aparilan
tadgiqat isindo gliadin komponentlor bloklarinin
allel  variantlar1  bir-birindon  elektroforetik
spektrlarin sayma, komponentlorin gelds miqrasiya
stirating, spektrlarin intensivliyino gora
forglonmisdir. 88 yerli yumsaq bugda niimunalorinin
identifikasiyasinda, Gld 1A, Gld 1B, Gld 1D, Gld
6A, Gld 6B va Gld 6D gliadinkodlagdiran lokuslarin
elektroforeqramlarinin genetik formulunun tortibi
standart kimi gotiiriilmiis Bezostaya-1 (marker)
sortunun qliadin allel komponentlor bloklarinin
kataloqu asasinda hayata kegirilmisdir (Sakil 2-7).

A-PAGE f{isulu ilo aparilan analiz noticosindo
v.meridionaleyumsaq bugda novmiixtalifliyinin
denlorinds ehtiyat ziilallarin sintezino nazarst edon
gliadinkodlagdiran lokuslarin allel komponentlor
bloklar1 Gld 1A5,v.lutescens va v.erythrospermum
genotiplorinds Gld 1A16, v.cyanotrics niimunasinds
Gld 1A7, v.renovatum ve v.albidum niimunslorindo
Gld 1Alallel komponentlor bloklarimiiayyon
edilmisdir.

IB xromosomuna gora Vv.meridionale va
v.cyanotrics  genotiplorinin  gliadinkodlasdiran
lokusunda GIld 1B6, v.lutescensd> Gld 1BS,
v.erythrospermumvs  v.albidumda GIld 1B3vo
v.renovatum genotipinds Gld 1B lokusunda yeni
allel komponentlar bloku identifikasiya edilmisdir.

1D Xromosomunun gliadinkodlagdiran
lokuslarinda miixtaliflik miisahido edilma-misdir.

Belo ki, v.meridionale,v.erythrospermumva
v.albidum  genotiplorindo  Gld  1D6  allel
komponentlor ~ bloku,  v.lutescensGld  1D3,

v.cyanotrics vo v.renovatum niimunoslorindo Gld
1D5 allel komponentlar bloku toyin edilmisdir.
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Sakil 2. Yumsaq bugda niimunaslarinin gliadin
elektroforeqramlart: 1 - v.meridionale, 2 - v.lutescens, 3
- v.erythrospermum, 4 - v.lutescens, 5 - v.milturum, 6 -
v.erythrospermum, 7 - Bezostaya-1, 8 - Anza (marker), 9
- v.erythrospermum, 10 - v.graecum, 11 -
v.erythrospermum, 12 - v.ferrugineum, 13 - v.lutescens,
14 - v.graecum, 15 - v.erythrospermum, 16 - v.lutescens,
17 - v.leucospermum.
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Sakil 3. 18 - v.erythrospermum, 19 - v.turcicum,
20 - v.graecum, 21 - v.barbarossa, 22 - v.hostianum,
23 — v.lutescens, 24 - Bezostaya-1, 25 - Anza,

26 - v.erythrospermum, 27 - v.turcicum, 28 - v.lutescens,
29 -Qobustan (St.), 30 - v.murinum, 31 - v.ferrigineum,
32 -v.erythrospermum, 33 -v. lutescens,

34 -v.erythrospermum.
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Sakil 4. Yumsaq bugda niimunslarinin gliadin
elektroforeqramlart: 35 - v.ferrigineum, 36 -v.erythro-
spermum, 37 - v.erythrospermum, 38 -v.lutescens, 39 -

v.erythrospermum, 40 - v.ferrigineum, 41 - Bezostaya-
1, 42 - Anza (marker), 43 - v.milturum, 44 - v.lutescens,
45 - v.milturum, 46 - v.erythrospermum, 47 -
v.ferrigineum, 48 - v.lutescens, 49 - v.erytroleucon, 50 -
v.alborubrum, 51 - v.barbarossa.
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Sokil 5. 52 - v.albidium, 53 - v.hostianum,
54 - v.meridionale, 55 - v.leucospermum,

56 - v.murinum, 57 - v.cyanotrics, 58 - Bezostaya-1,
59 - Anza, 60 - v.glaucolutescens, 61 - v.delfi,
62 - v.pyrotrix, 63 - v.turcicum, 64 - v.sardocum,
65 - v.nigricans, 66 - v.renovatum, 67 - v.pulchrum,
68 - ps.erythrospermum.

Gld 6A lokusuna goro v.meridionale Gld 6A2,
v.lutescens vo v.albidum Gld 6Al, v.erythrosper-
mum, v.cyanotrics va v.renovatum genotiplorindo
Gld 6A9 gliadin allel komponentlor bloklar
miloyyon edilmigdir. V.meridionale, v.erythrosper-
mum vo Vv.cyanotrics genotiplorindo Gld 6B2,
v.lutescens va v.renovatum genotiplorindo Gld 6B10
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Sokil 6. Yumsaq bugda niimunalarinin gliadin
elektroforeqramlari: 69 - v.graecum, 70 - v.graecum,
71 -v.lutescens, 72 - v.graecum, 73 - v.graecum,

74 - v.lutescens, 75 — Bezostaya - 1, 76 - Anza (marker),
77 - v.lutescens, 78 - v.lutescens, 79 - v.ferrigineum,
80 - v.graecum, 81 - v.lutescens, 82 - v.lutescens,

83 - v.erythrospermum, 84 - v.lutescens,

85 - v.lutescens.
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Sokil 7. 86 - v.albidium, 87 - v.albidium,

88 - v.lutescens, 89 - v.lutescens, 90 - v.lutescens,
91 - v.lutescens, 92 - Bezostaya-1, 93 - Anza,
94 - v.albidium, 95 - v.albidium, 96 - v.lutescens,
97 - v.lutescens, 98 - v.lutescens, 99 - v.lutescens,
100 - v.lutescens.

vo v.albidum genotipindo Gld 6B3allel kompo-
nentlor bloklart miioyysn edilmisdir. Gld 6D
lokusuna goéra v.meridionale, v.cyanotrics va
v.albidum niimunslorinde Gld 6D9, v.lutescens,
v.erythrospermum va v.renovatum genotiplorindo
Gld 6D1 gqliadin allel komponentlor bloklar
miigsahids edilmisdir (Sakil 8).
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Sokil 8. Yumsaq bugda niimunslarinin qliadinkodlagdiran lokuslarin elektroforeqramlart vo onlarin allel
komponentlor bloklari.

Torofimizdon aparilan todgigatda moxtalif
monsali yumsaq bugda niimunalarin
elektroforeqramlarinin zonalar iizro elektro-foretik
patternlori (spektrlorin zonalar Uzro modeli) va
gliadin spektrlori mioyyan edilmisdir. Bels ki, ®-
zonada 51 pattern vo 14 spektr, y-zonada 16 pattern
Vo 7 spektr, B- zonadal2 pattern, 4 spektrvo a-
zonada  ise29  pattern, 7  spektr  askar
edilmisdir.Analizlarin noticalorine asasen on ¢ox
pattern @- vo an az pattern a- zonasinda miigahido
olunmugdur. Bununla bels, patternlorin = vo
elektroforetik spektrlorin zonalar Uzro rastgelmo
tezliyi faizlo hesablanmugdir. @3P Vo @xP-
inimunalor arasinda 6.81% rastgalmo tezliyins
malik olmusdur. Genetik miixtaliflik indeksi ®-
zonasinda H=0,940 olmusdur.ysP14.77% va ysP-
i121.5% olmagla nilmunolor arasinda yiiksok
rastgalmo tezlikli olmusdur. Genetik mixtoliflik
indeksi y- zonasindaH=0.780 hesablanmigdir. p.P-i
44.31% olmagla yuksok tezlikli, BsP-i 10.22%

olmagla orta vo B11P-i isa 2.72% asag1 rastgolmo
tezlikli olmusdur. Genetik mixtaliflik indeksi B-
H=0.760 kimi muoyyasn edilmisdir. asP-i 32.95%
yuksok, a1P-i6.81% orat vo a12P-i is3 2.72% asag1
rastgolms tezliyi mioyyon edilmisdir. a zonanin
genetik muxtaliflik indeksi iso H=0.870 vahid toskil
etmisdir.,S-inimunalor arasinda 25.5% asagi
rastgalms tezlikli, wsS-i 50% orta, w4S-iiso 94.4%
yuksak ratgelmo tezliyino malik olmusdur. y7S-
116.6% asag1, y2S-i 54.4% olmagla orta, yeS-ion
yuksak rastgalma tezlikli (98.8%) olmusdur.p13S-i
82.2% Vo B4S-i 84.4% olmagla nimunalar arasinda
yuksok rasgolmo tezliyi ilo forglonmisdilor.
Genotiplor arasinda o- zonanin 7 spektri yiilsok
rastgolms tezlikli kimi mioyyan edilmisdir. Bu
spektrlor icarisindon an yiksak rastgelma tezliyine
malik olan a;S-i 98.8% olmusdur.
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NnaenTndukanus u oneHKa reHeTHYECKoi 0JIM30CTH MeCTHBIX 00pa310B MATKO# MIIEHUIIBI
(T. aestivum L.) ¢ ncnosib30BaHHEM GeJIKOBBIX MAPKEPOB - MPOJIAMHHOB

B.H. PycramoBa, A.SI. Kapumos, C.b. CansiroBa, H.b. Caasiros, M.A. A6dacos
Hncmumym ecenemuueckux pecypcos HAH Azepbaiioscana

BrImonHeHa o1ieHKa TeHETUYECKOTO PACCTOSHHS MexXy 88 00pa3iaMu MSATKOH MIIEHUIIBI C UCTIOJIL30BAHUEM
meromna AcCid-PAGE 3amacHoro Genka rimaauHa. IloaydeHHBle B pe3yibraTe 3jeKTpodopesa CIIEKTPHI
raguHa ObUTM MTPOHYMEPOBAaHEI B OMHAPHOW CHCTEME, Ha OCHOBE KOTOPOH, C MOMOIIBI KOMIIBIOTEPHOM
mporpammel SPSS, cocraBieHa amarpaMMa TE€HETHYECKOTO PacCTOSHHS MexAy oOpasmamu. M3ydaemas
KOJUICKITUST MATKOW TIIICHUIIB paclpeaeiiack B nuarpamme Ha 10 kmactepoB. beumn ycTaHOBIIGHBI OJIOKH
ayienel TIMaIuHKOAUPYIONUX JIOKYCOB B TEHOMAaX MCCIEIOBAaHHBIX PAa3HOBUIHOCTEH MSATKOW MIIEHUIIBI, a
TaKk)Xe BBISBICHO 32 CHeKTpa Mo -, Y-, f- U 0-30HaM 3jekTpodoperpamm riavanuHa U 108 pa3nmyHbIX
naTTepHOB npojiamuna [1o 30HaM anekTpodoperpaMM riimaanHa ObUTH PACCYMTaHbl HHICKCHI FTEHETUYECKOTO
paznoodpasus (H-) mo Nei.

Knwouesvie cnosa: T.aestivum L., aiuadun, nokyc, ainens, 2enemuyeckoe paznooopasue

Identification of prolamin protein markers of new local bread wheat
(T. aestivum L.) genotypes and evaluation of their genetic affinity

V.N. Rustamova, A.Y. Karimov, S.B. Sadigova, H.B. Sadigov, M.A. Abbasov
Genetic Resources Institute, Azerbaijan National Academy of Sciences

Genetic affinity of 88 samples from 21 local wheat varieties was estimated using the Acid-PAGE method
based on the storage protein - gliadin. The gliadin spectra obtained by electrophoresis were numbered in a
binary system, and a dendrogram was compiled using the SPSS computer program to determine the genetic
affinity of the samples. According to the dendrogram, the samples were distributed in 10 clusters. Blocks of
alleles of gliadin-coding loci were found in the studied wheat varieties. 32 spectra and 108 various protein
patterns were detected in w-, y-, B- and a-zones of gliadin electrophoregrams of the samples and the Nei’s
genetic diversity index (H-) was calculated.

Keywords: T.aestivum L., gliadin, locus, allele, genetic diversity
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