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Aim. To investigate polymorphism of G/i-B1 locus in modern Ukrainian bread wheat cultivars,
to analyze the distribution of alleles and to compare the received data with the “core-collection
of wheat cultivars” presented by Dr. E. Metakovsky. Methods. Eighty one bread wheat culti-
vars and lines from different plant breeding institutions and stations of Ukraine were tested
using allele-specific primers to G/i-B1 locus developed by Zhang et al. [2003]. PCR products
were fractionated in polyacrylamide gel (PAG) and then were stained by silver nitrate. Allelic
variants of gliadins were analyzed by electrophoresis in acid polyacrylamide gel (APAGE).
Results. Nine allelic variants of gliadins were revealed by APAGE and six alleles of Gli-B1
locus were detected by PCR-analysis. In 52 % of modern Ukrainian bread wheat cultivars we
revealed Gli-B1b allelic variant, according to PCR - G/i-B1.1 allele with a 369 bp amplification
fragment. In the genotypes of Ukrainian wheat cultivars, the 1RS.1BL translocation, which
carries resistance genes, is frequent, as was detected by the absence of any amplification frag-
ments with G/i-B1I primers. The correspondence between allelic variants of gliadins and alleles
of Gli-B1 locus is discussed. Conclusions. DNA polymorphism of G/i-B1 locus examined in
our research coincides with the diversity of allelic variants of gliadins, which were detected
by APAGE method for Ukrainian bread wheat cultivar. However, PCR-analysis with applied
primers carried out in this study does not distinguish the alleles that correspond to the Gli-Blc,
Gli-Blg and Gli-Ble allelic variants of gliadins. The most common allele (52 %) for the in-
vestigated Ukrainian wheat varieties is G/i-B1.1 allele, which was characterized by the ampli-
fication fragment of 369 bp, and the presence of 1RS.1BL translocation, which corresponds
to Gli-B1b and Gli-B11 allelic variants of gliadins obtained by APAGE, respectively.
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Introduction

Gliadins are large families of wheat storage
proteins with similar amino acid sequences.
Monomeric gliadin peptides are held togeth-
er with glutenin polymers via intramolecular
disulfide bonds and form gluten complex
during mixing wheat grain flour and wa-
ter [1]. It is considered that gliadins contrib-
ute to dough properties such as viscosity and
extensibility, whereas glutenins affect strength
and elasticity [2, 3]. Moreover, gliadins con-
tain CD epitopes, that can cause coeliac di-
sease in 1-3 % of population. Thus, studying
the gliadins gene sequences will advance the
development of low gluten wheat by using
RNA interference or Crispr/Cas 9 technolo-
gies in order to create safe food for people
with this disease [4-8].

Gliadins are classified as a-, y-, 6- and
w-gliadins, based on their electrophoretic mo-
bility and primary amino acid sequence [9, 10].
The gliadin gene families are localized at six
major loci on chromosomes of homoeologous
group 1 and 6. Gli-A1, Gli-B1, Gli-D1 loci are
coding v-, 6- and w-gliadins, whereas G/i-A2,
Gli-B2, Gli-D2 loci are coding a-gliadins [10,
11]. Gli-1 loci have higher impact on flour
quality than G/i-2, but major impact is pro-
vided by glutenins. Nonetheless, G/i-1 loci are
linked to LMW glutenin genes (Glu-3) and
some important resistance genes, called R
genes [11, 13, 15].

Each GIi locus encodes a group of gliadin
polypeptides (allelic variant) inherited togeth-
er as a simple Mendelian trait. There is a range
of 40 to 150 copies of a-genes in G/i-2 loci,
15-40 and 15-18 copies of y- and w-gliadin
genes at Gli-1 loci respectively [14—16], de-
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pending on the wheat cultivar. A large number
of pseudogenes have also been reported for
each gene family, and some of them had very
low expression level.

Multiple allelism of gliadins has been re-
vealed by the acid polyacrylamide gel electro-
phoresis method [17, 18]. Allelic variants dif-
fering from each other in a number of bands
and their electrophoretic mobility are encoded
by one Gli locus. 182 allelic variants for six
main gliadin loci in more than 1000 common
wheat cultivars have been described by
Metakovsky et al. [18]. The most frequent al-
lelic variants are Gli-B1b (28.2 %) and Gli-D1b
(39.4 %) [18].

Contribution of G/i-B1 locus to breadmak-
ing quality is higher than that of Gli-A/ and
Gli-D1 loci [19]. Better quality is observed in
cultivars with GLD 1B1 and GLD 1B2 (Gli-
B1b and Gli-B1d) allelic variants of gliadins.
To date, 26 allelic variants of gliadins of
Gli-B1 locus were described and cata-
loged [18].

Only one consensus sequence (MG560141.1)
of Gli-B1 locus with length 6 535 908 bp was
generated. Based on PacBio platform sequenc-
ing data, six y-, one - and one 6-gliadin active
genes and eight pseudogenes were reported for
Gli-B1 locus of Chinese Spring cultivar, which
have Gli-Bla allelic variant [18, 20]. To date,
there are no full nucleotide sequences of
Gli-B1 locus of other wheat cultivars with dif-
ferent allelic variants of G/i-B1 locus. Based
on AF234646 and M13712 sequences, allele-
specific SNP markers (G/i-B1.1 and Gli-B1.2)
for y-gliadin pseudogene of G/i-B1 locus were
developed by Zhang et al. [21]. Amplification
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fragments lengths variation obtained with
marker G/i-B1.2 in wheat varieties was ob-
served due to the presence of microsatellite in
the sequence, as reported by Devos et al. [22].
Polischuk et al. [23] applied PCR with the
allele-specific primers for the analysis of six
near-isogenic lines and 12 Ukrainian bread
wheat cultivars and showed the correspon-
dence between allelic variants of gliadins and
Gli-B1 alleles. Also, the correspondence be-
tween PCR fragments length polymorphism
(detected using primers developed by Zhang
[21]) and allelic variants of gliadins at Gli-B1
locus had been reported for 46 common wheat
cultivars in our previous studies [24]. In this
research we aimed to explore polymorphism
of Gli-BI locus in modern Ukrainian bread
wheat cultivars (most of which have been
registered in The State Register of Plant
Varieties Suitable for Dissemination in Ukraine
after 2000 year), to analyze the distribution of
alleles and to compare received data with
“core-collection of wheat cultivars” presented
by Dr. E. Metakovsky.

Materials and Methods

A set of 62 modern Ukrainian bread winter
wheat cultivars and lines was received from
different plant breeding institutes and stations
as follows: The V. M. Remeslo Myronivka
Institute of Wheat (MIW; 19 cultivars), Bila
Tserkva Breeding Research Station (11 culti-
vars), The Institute of Irrigated Agriculture of
the NAAS (10 cultivars), Poltava State
Agrarian Academy (10 cultivars), Nosivska
Selection and Research Station (3 cultivars and
5 lines), Donetsk Institute of Agricultural
Production (2 cultivars), Driada Research and
Production Company (1 cultivar), Luhansk

Institute of Breeding and Technologies (1 cul-
tivar). Six near-isogenic lines (Gli-Al1-1,
Gli-B1-3, Gli-B1-4, Gli-B1-12, Gli-D1-4,
Gli-D1-5) created by Dr. M. M. Kopus [25]
and 13 reference wheat cultivars — Mironov-
skaya 808, Mironovskaya 61, Donskaya Polu-
karlikovaya, Albatros, Strumok, Suneca,
Federation, Bezostaya 1, Escualo, Ardec, Caia,
Prinqual, Krasnodonka (the reference cultivars
from “core collection of common wheat”,
which have been collected by Dr. E. Metakov-
sky with the aim to represent the widest poly-
morphism of allelic variants of G/i-B1 locus),
were used for comparison and verification of
amplification fragments length.

For research we used five grains per variety.
Each grain was divided into two parts. One
half of the grain was used for analysis of al-
lelic variants of gliadins by using electropho-
resis according to F. O. Poperelya’s method in
acid polyacrylamide gel (APAGE) [26].
Gliadin allelic variants were identified using
the catalogue of E. Metakovsky [18].

DNA was extracted from another half of
grain by CTAB method [27]. PCR was per-
formed with primers Gli-B1.1 (F: tgatctggc-
cacaaaggga, R: cattggccaccaattcctgt) and
Gli-B1.2 (F: tgatctggccacaaagggg, R: cattgge-
caccaattcctgt) developed by Zhang et al. [21].
A total volume of PCR reaction mixture was
10 pl (1l genomic DNA, 1ul DreamTaq buf-
fer (10x), 0.5 ul ANTP (10 uM), 5 pmol each
primer (Ing/ul), 0.25 U DreamTaq DNA poly-
merase). Initial denaturation temperature was
95 °C. The denaturation, annealing, and po-
lymerization temperatures for 38 cycles were
95 °C, 56 °C, and 72 °C respectively and final
elongation 10 min, 72 °C. The electrophoresis
of amplification products in the 7 % polyacry-
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lamide gel stained with silver nitrate was used
to visualize amplification fragments [28]. The
length of amplification fragments was calcu-
lated using GelAnalyser software.

Allele frequency was calculated considering
heterogeneous cultivars [29]. Nei’s genetic
variation index [30] was calculated according
to the formula

H=1-23p?

where p; is the frequency of the certain allele
at the locus.

Results and Discussion

Nine allelic variants of gliadins were revealed
among 62 Ukrainian bread wheat cultivars and
6 wheat lines created by M. M. Kopus tested
by acid polyacrylamide electrophoresis. The
most frequent allelic variant was Gli-B1b
(p=0.52) found in 35 cultivars (Table 1). Gli-
B11 allelic variant (p=0.32) was found in
21 cultivars. Genotypes with this allelic variant
have 1RS.1BL wheat-rye translocation, which
carries resistance genes PmS8, Sr31, Lr26, Yr9,
and reduces bread-making quality. Other al-
lelic variants Gli-Ble (p=0.045), Gli-Bld
(p=0.03), Gli-B1f (p=0.03), Gli-Blc (p=0.015),
Gli-B1h (p=0.015), Gli-Blo (p=0.015), Gli-
Blg (p=0.015) were rare and found in two or
one cultivars. Nei's genetic variation index
was H=0.61.

Based on PCR analysis all cultivars were
divided into six groups. The first and the sec-
ond groups included wheat cultivars with
Gli-B1.1 allele, the third group combined cul-
tivars that did not have any amplification frag-
ments, and other three groups were characte-
rized by Gli-B1.2 allele.
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The first group was the largest and included
cultivars Vyshyvanka, MIP Assol, Oberih
Myronivsky, Mariia, Sonata and other with the
amplification fragment of 369 bp in G/i-B1.1
locus. The same size amplification products
were identified in cv. Bezostaya 1, Mironov-
skaya 808 and Albatros (Fig. 1). This group
included 36 wheat cultivars and lines with
Gli-B1b allelic variant of gliadins (Table 1).

Only one wheat line Gli-B1-12 belonged
to the second group. In PCR with allele-spe-
cific primers line Gli-B1-12 produced a
400 bp amplification fragment of G/li-Bl.1
allele as in variety Federation (Fig. 1). Both
cultivar and line were characterized by
Gli-Blo allelic variant.

The third group included 21 wheat cultivars
that did not produce in PCR any amplification
fragments (null allele) due to the 1RS.1BL
wheat-rye translocation (cultivar Ledia, Fig. 1,
Fig. 2). All cultivars in the group had Gli-B11
allelic variant as expected (Table 1).

Seven wheat cultivars and lines that pro-
duced a 397 bp amplification fragment of
Gli-B1.2 allele as in reference varieties Escualo
and Prinqual, were assigned to the fourth group

o o bl b b bbb b b
489bp T U400 400 369 369 369 369 369 369 369 369

404 bp +

331 bp -

M12 3 45678 9I10I11M

Fig. 1. Electrophoregram of amplification fragments pro-
duced by PCR with allele-specific primers to Gli-B1.1
allele and DNA of wheat cultivars: 1 — Gli-B1-12; 2 —
Federation; 3 — Vyshyvanka; 4 — Ledia; 5 — Bezos-
taya 1; 6 — Mironovskaya 808; 7 — Anatoliia; 8 — MIP
Assol; 9 — Oberih Myronivsky; 10 — Mariia; 11 — So-
nata; M — molecular weight marker pUC 19/Msp L.
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Fig. 2. Electrophoregram of amplification fragments pro-
duced by PCR with allele-specific primers to G/i-B1.2
allele and DNA of wheat cultivars: 1 — Ardec; 2 — Caia;
3 — Madiarka; 4 — Krasnodonka; 5 — Prinqual; 6 —
L 59/95; 7 — Ledia; 8 — Escualo; 9 — Liutenka; 10 —
Suneca; 11 — KS 22-04; M — molecular weight marker
pUC 19/Msp 1.

(Fig. 2). Four different allelic variants were
revealed among cultivars in this group. Gli-Ble
allelic variant was determined in Hovtva,
Schedra Nyva, Liutenka cultivars, Gli-B1f
allelic variant was found in Myronivska Slava,
Zymoiarka varieties, Gli-B1g and Gli-Blc al-
lelic variants were determined in Gli-B1—4 and
L 59/95 wheat lines, respectively (Table 1).

Only one cultivar belonged to the fifth
group which was distinguished by Gli-B1.2
allele with the amplification fragment of 403
bp. The reference cultivars - Ardec (402 bp),
Caia (403 bp) and Krasnodonka (401 bp) were
used to identify amplification fragment length
of cultivar Madiarka (Fig. 2). All the above
varieties have Gli-B1h allelic variant (Table 1).

The sixth group was distinguished by
Gli-B1.2 allele with the amplification fragment
of 409 bp. We revealed this amplification frag-
ment for the cv. Bilotserkivska Napivkarlykova
and line KS 22-04 as in reference cv. Donskaya
Polykarlikovaya and Suneca (Fig. 2). Gli-B1d
allelic variant of gliadins, which is predomi-
nant in Mexico, Canada and Krasnodar
(Russia) [18], was detected for all cultivars in
this group. Due to the controversial results
with Polischuk et al. [23], who had pointed
out that G/i-B1.1 allele corresponds to Gli-B1d
allelic variant, cultivar Strumok was used to

Table 1. Polymorphism of Gli-B1I locus revealed by APAGE and allele-specific PCR

Cultivar (Y Allele revealed by | Aflelic variant Cultivar (Y. Allele revealed by | Afjelic variant
e fl;:\;:trr;tizir) R of gliadin Ne Ofﬁ;”ig;gﬁgg PCR of gliadin
e Gli-B1.1| Gli-B1.2| (APAGE) ¢ GIiBl1 | GiiBl2| (APAGE)
Albatros (1990) 369 - b 13 Khaersonska Bezosta 369 3 b
2 | Anatoliia (2015) 369 - b (2002)
3 Balada Myronivska 369 - b 14 |Klarisa (2014) 369 - b
(2018) 15 | Kokhana (2009) 369 - b
4 |Bezostaya 1 (1959) 369 - b 16 |Konka (2014) 369 - b
5 | Bilosnizhka (2006) 369 - b 17 |Koshova (2017) 369 - b
6 |Blagho (2011) 369 - b 18 | Levada (2005) 369 - b
7_|Burghunka (2015) 369 | - b 19 | Lisova Pisnia 2008) | > 7 | _ bt
8 |Donetska 48 369 - b null
9 |Gli-Al-1 369 _ b 20 |Mariia (2013) 369 — b
10 | Gli-D1-4 369 _ b 21 | Metalist (2014) 369 - b
11 |Gli-D1-5 369 _ b 22 | MIP Assol (2018) 369 - b
Hratsiia Myronivska B 23 MIP Podolianka 369 _ b
121 2018) 369 b (2003)
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) Allele revealed by | Ajlelic variant . Allele revealed by | Ajlelic variant
Cultivar (Year PCR O Cultivar (Year PCR O
Ne of registration) of gliadin Ne of registration) of gliadin
Gli-B1.1 | Gli-B1.2 | (APAGE) Gli-B1.1 | Gli-B1.2 | (APAGE)

24 MIP Vyshyvanka 369 B b 56 | Prinqual - 397 c

(2017) 57 | Gli-B1-4 - 397 g

Mironovskaya 808 i
25 369 _ b Myronivska Slava

(1967) 58 2017) - 397 ?
2% Ozlaelljh Myronivsky 369 _ b 59 | Zymoiarka (2007) - 397 £

( ) 60 | Ariivka (2017) - - 1
27 | Orzhytsia (2013) 369 - b - -

Charodiika Bilot-

28 | Ovidii (2009) 369 - b 61 serkivska (20 11 ) - - 1
29 | Pamiati Remesla (2009) | 369 - b o Estafeta Myronivska } } |
30 |Romantyka (2009) 369 - b (2018)
31 |Sahaidak (2010) 369 - b 63 [KS 1(1995) - - 1
32 |Sonata 369 - b 64 |KS 14 (2005) - - 1
33 | Sydor Kovpak 369 - b 65 | Kryzhynka (2002) - - 1
34 | Tsarivna (2008) 369 - b 66 |L41/95 (1995) - - 1
35 | Tsarychanka (2013) 369 - b 67 | Ledia (2016) - - 1
36 |Ukrainka Poltavska 369 - b 68 |Lybid’ (2006) - - 1
37 \gez?a Myronivska 369 B b 69 | MIP Dniprianka (2018) - - 1

(2018) 70 Myronivska B _ |
38 | Vidrada (2010) 369 - b Zolotoverkha
39 | Yasochka (2006) 369 - b 71 | Myronivska 61 (1987) - - 1
40 |Gli-B1-12 400 - 0 72 | Myronivska 65 (2000) | — - 1
41 |Federation 400 - 0 7 Perlyna Lisostepu |

Bilotserkivska Napiv- (2001)
42 - 409 d

karlykova (1999) 74 Svitanok |

Donskaya Polykar- Myronivsky (2014) - -
43 | - 409 d

likovaya (1985) Trudivnytsa
44 |KS 22-04 (2004) - 409 d 73 Myronivska (2017) - B l
45 | Strumok (1998) - 409 d 76 Yuviliar Myronivsky B B 1
46 |Suneca - 409 d (2009)
47 | Ardec - 402 h 77 |Yuvivata 60 (2013) - - 1
48 | Caia - 403 h 78 | Vilshana (2010) - - 1
49 |Krasnodonka - 401 h Vodohrai Bilot-

79 . - - 1
50 | Madiarka (2008) - 403 h? serkivsky (2014)
51 |Hovtva _ 397 e 20 Zoriana Nosivska B B |
52 |Liutenka - 397 e (1998)
53 | Shchedra Nyva (2011) | — 397 e 81 |Gli-B1-3 - - !
54 | Escualo _ 397 e *Reference cultivars are highlighted in bold. The year of
registration in The State Register of Plant Varieties Suitable for

55 | L59-95 (1995) _ 397 ¢ Dissemination in Ukraine is indicated in parentheses.
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check this. As the result of PCR for Strumok
variety, we received G/i-B1.2 allele with am-
plification fragment of 409 bp (Table 1).

The results obtained in our research demon-
strated wide distribution of two main alleles of
Gli-B1 locus among modern Ukrainian wheat
cultivars. The first allele is G/i-B1.1 with the
amplification fragment of 369 bp, according to
PCR, which corresponds to Gli-B1b allelic
variant of gliadins that has positive impact on
dough quality and is present in the majority of
bread wheat cultivars in Ukraine and some
other countries, such as Bulgaria, Romania and
Russia [18]. The second allele is null allele in
PCR with allele-specific primers, which cor-
responds to Gli-B1l allelic variant, linked to
some important resistance genes. This allelic
variant was predominant in sets of cultivars
from The V. M. Remeslo Myronivka Institute
of Wheat (MIW) (p=0.474) and Nosivska
Selection and Breeding station (p=0.75).
According to Kozub et al. [29], Gli-B11 became
the most frequent (p=0.439) in a set of Forest-
Steppe wheat cultivars developed in 19962007
in MIW and is the most frequent (p=0.452) in
wheat cultivars of MIW created after 2010 [31].

Among Ukrainian breeding centers the
highest diversity of G/i-B1 alleles was revealed
in The V. M. Remeslo Myronivka Institute of
Wheat (4 allelic variants/19 cultivars) with
genetic diversity H=0.57 and Bila Tserkva
Breeding Research Station (4 allelic vari-
ants/11 cultivars) with genetic variation H=0.6.
The Rare for Ukraine allelic variants were
introduced by Poltava State Agrarian Academy
(Gli-Ble), Nosivska Selection and
Research Station (Gli-Blc, Gli-B1d), The
V. M. Remeslo Myronivka Institute of Wheat
(Gli-B1h, Gli-B1f) and Bila Tserkva Breeding

Research Station (Gli-B1d, Gli-Ble). The al-
lelic variants Gli-Blc, Gli-Blg and Gli-Blo
were present only in wheat lines.

Gli-B1 loci carry not only important storage
protein genes, but also are linked with the
resistance and adaptation genes that provide
the predominance of certain alleles in the spe-
cific environment.

Conclusions

DNA polymorphism of G/i-B1 locus examined
in our research coincided with the diversity of
allelic variants of gliadins, which were de-
tected by APAGE method in Ukrainian bread
wheat cultivars, and divided all cultivars into
six groups at the DNA level.

The predominant (p=0.52) allele of G/i-B1
locus revealed by PCR was G/i-B1.1 with the
amplification fragment length of 369 bp, also
frequent allele (p=0.32) was null allele
(IRS.1BL translocation). Thereby the pre-
dominant allelic variants of gliadins in modern
Ukrainian wheat varieties were Gli-B1b and
Gli-B11 that corresponds to earlier studies [29,
31-33]. Gli-B1.2 allele occurs much less often
than Gli-B1.1 and we revealed three types of
different by length amplification fragments
with primers specific to Gl/i-B1.2.

Clear correspondence observed in this study
allows one to distinguish some important al-
lelic variants of gliadins such as Gli-B1b, Gli-
B1l, Gli-B1d, Gli-B1h by the PCR method.
However, DNA-analysis applied in this study
does not distinguish the Gli-Blc, Gli-Blg and
Gli-Ble allelic variants. Nevertheless, at the
same time using PCR with G/i-B1.2 allele-
specific primers we revealed polymorphism at
Gli-B1 locus among the cultivars with Gli-B1h
allelic variant of gliadins.
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The correspondence between allelic variants
of gliadins and alleles of G/i-BI locus in
Ukrainian bread wheat cultivars is retained as
in the previously studied [24] “core collection
of wheat cultivars”.
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I'eneTnuyna pizHomaniTHicTs GLI-BI nokycy
B YKPaiHCHKHMX COPTax Ta JiHiAX MIeHUuli M’ AKoi

10. A. ITomoBu4, O. M. bnaronaposa, C. B. UeboTap

Merta. [locninutn noiimopdizm Gli-BI nokycy B ykpaiH-
CBKMX COpTax Ta JIHISX MIIEHAIII M SIKO1, IIPoaHaIi3yBaTH
MOLIMPEHHSI BUSBJIICHUX aJI€JIiB Ta IOPIBHITH OTPUMaHi
JIaHi 13 «KOP-KOJIEKIIIE0 COPTIB MINICHUIT, 10 Oyia Haja-
Ha J[-p. €. MerakoBcskuM Metoau. Bicimaecst oqus copt
Ta JIHis MIIEHUI] M’ K0T 3 PI3HUX CEeeKIIHHO-TeHETHYHIX
LEHTPIB YKpaiHu aHai3yBam 3a goromororo [1JIP 3 anens-
cnerndiganmu npaiimepamu 1o Gli-B1 mokycy, po3podite-
wumu Zhang et al. [2003]. IIpoxyxtu I[TJIP dpakiionysa-
Ty TIOJIiaKpHIIaMiTHOMY TeJTi, Ticist 4oro dapOyBanu 3
BHKOPHCTAHHSM apreHTyM HiTpaTy. AJIeJIbHI BapiaHTH
DTaJAMHIB aHATI3yBaIl METOIOM EJIeKTpodope3y B KUCIIO-
My nomiakpuiaminaomy reni (KI[TAATD). Pesyabrarm.
JleB’sITh aNeNlbHUX BapiaHTIB TMiaAWHIB OyJIO BHUABJICHO
MeTonoM enekTpodopesy B kuciomy ITAAT Ta mricts
aneniB Gli-B1 mokycy 3HaiineHo 3a gormomororo ITJIP-
aHamizy. ¥ 52 % copriB 3ycrpivascs anenb Gli-Blb, mo
xapakrepusyBascsi Gli-Bl.1 anenem i3 TOBKUHOIO (par-
MeHTy amrntidikanii 369 n.H. 1RS.1BL Tpancnokaris, o
HeCe TeHH CTIHKOCTI, TAKOX YacTo 3ycTpidasacs B YKpaiH-
CBKHX COpTax IIEHUII M’ Ko1. BimoBiaHICTh MiX ajieib-
HUMH BapiaHTaMHy DIiaauHiB Ta anensmu Gli-B1 nokycy
obroBoproetscst. BucnoBku. JJHK-momimopdizm Gli-B1
JIOKYCY, BUSIBJICHUH y MOCHIpKEHHI 3a goromororo T1JIP,
JIOTTYHO 30iraeThes 3 MOMMOp(i3MOM, 110 BU3HAYAETHCS
3a aJeTbHUMH BapiaHTaMU DmiaauHiB, npore [1JIP-ananiz
i3 3aCTOCOBAaHMMH y POOOTI MpaiiMepamu, HE TO03BOJIHB
po3pi3HuTH aneni, mo Bignosinatote Gli-Blc, Gli-Blg ta
Gli-Ble anemsanM BapianTam mriaguHiB. HalOimsm mo-
LIMPEHUM JUTS IOCIIJPKEHOT BUOIPKH YKPaiHCHKUX COPTIB
IIIICHUIT M’SIKOT € anenb Gli-B1. 1, o JeTeKTyeThes (par-
MeHToM arutidikamii 369 m.H. Ta 1RS.1BL Tpancnokaris,
sika He Jja€ )KOAHUX (parMeHiB amrntidikanii i3 npaiimepa-
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mu 10 Gli-B1, 110 BiATIOBia€e aleIbHUM BapiaHTaM Ilia-
muHiB Gli-B1b Ta Gli-B1l, BignosigHo.

KawuoBi caosa: Triticum aestivum L., Gli-Bl, rii-
aauHy, oniMopgdizm, I1JIP-anamis.

I'eneTuyeckoe pasnoodpasue no GLI-BI gokycy
B YKPAHHCKHX COPTAX M JHHUSIX MIIEHUAIBI MITKOM

1O. A. TlonoBuy, E. M. braronaposa, C. B. Ue6oTapn

Heas. Mccnenoars nomumopdusm no Gli-B1 nokycy B
COBPEMEHHBIX YKPAaHHCKHX COPTax IIIEHUIBI MATKOMH,
MPOAHAIM3UPOBATH YACTOTHI BCTPEUAEMOCTH ajuleel u
CPaBHUTH IOJYyYCHHBIC JaHHBIE C «KOP-KOJIJIEKIIUEH COo-
PTOB MIIEHULBD» IIpenocTaBieHHon p. E. MeTtakoBckum.
Metonnbl. BocempaecsaT onvH COPT U JIUHUS NIIESHUIIBI
MSATKOM U3 pa3HbIX CENEKIMOHHO-TEHETHUECKUX LIEHTPOB
W WHCTUTYTOB YKpauHbl aHAIU3HPOBAIN C MOMOIIBIO
aJjuteNb-ceupUIecKux MpaiMepoB pa3padOTaHHbIX
Zhang et al. [2003]. [Tpoxykrsr [THP ¢pakmmonnposamn
B TIOJINAKPHUIIAMUAHOM T€JI€ ¥ OKPAIMBAJIH C HCIIONb30-
BaHHEM HUTpara cepedpa. AJuienbHbIe BapHaHThI TIIHa-
JIMHOB aHAJM3UPOBAIN 3 IIOMOLIBIO AIEKTpodopesa B
KHCIIOM mnonuakpuiamugHom Trene (xkITAAT).
Pe3sysibTarsl. bbUIO BBISBICHO IEBATH aJLIEIbHBIX BapU-
aHTOB INIMA/IMHOB U MIeCTh ajuteneit Gli-B1 nokyca me-
togoMm IIIP. ¥V 52 % ykpanHCKHX COPTOB IIIEHWIBI B
ucciuenyemoi Boioopke Obl1 BeisiBiieH Gli-B1b annens-
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HBII BapHaHT TJIMAIMHOB, KOTOPBIH XapaKTepHU30BajCs
Gli-B1.1 anmnenem nipu TP TectupoBanuu (pparmeHT
ammmdukanuu 369 n.H.). I1RS.1BL TpaHcmokarwsi, 4to
HECeT TeHbl YCTOHYNBOCTH, TAKXKE YaCTO BCTPEUAIaCh B
HCCIIEIOBaHHBIX COpTaxX MIIeHUIBL. B cTarbe obcyxaa-
€TCsI COOTBETCTBUE MEXKIY aJUICILHBIMU BapUaHTAMHU
maarHOB U auiensimMa Gli-B1 1mokyca, BBISIBJICHHBIMHU
¢ nomompio [TIIP. BeiBoabl. JIHK-nomumopdn3m BIsSB-
neHHsld o Gli-B1 noKycy B MCCIIEAYEMBIX COPTax TIIie-
HUIIBL, JIOTHIHO COOTHOCHTCS C TOTUMOP(PI3MOM aJUIeIb-
HBIX BapUAHTOB IMMaauHOB, HO [I1[P-ananu3 ¢ ucnomns-
30BaHHBIMH B paboTe mpaiiMepaMu, HE TO3BOIHI UG-
(epennmpoBars amienu coorsercrBytomue Gli-Blc,
Gli-Blg ta Gli-Ble annensHbIM BapraHTaM ITIHaIHHOBUX
6enxoB. Hanbosee panocTpaHeHHBIMU aJUIEIIsIMU B HC-
CJICIOBaHON BBIOOPKE YKPAMHCKHX COPTOB MIIICHUIIBI
sBisiercst ayens Gli-Bl.1, KOTOPBIA AETEKTHPYETCs
(bparmenTom ammudukanuu 369 mH., u 1RS.1BL
TpaHCIIOKAIHS, TIPH HAJTMIUN KOTOPOU (pparMeHTOB aM-
muukanuy ¢ npaimepamu K Gli-Bl He BBISBISETCS,
YTO COOTBETCTBYET aJUICIHHBIM BapHaHTaM TITHAJUHOB
Gli-B1b u Gli-B11, cooTBeTcTBEHHO.

Kawuesnie caoBa: Triticum aestivum L., Gli-Bl,
manuHbL, ouMopgusMm, [T P-anamms ,
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