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Genetic Variation at Gli-1 and Gli-2 loci in Wheat Cultivars from Shandong
Province
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Abstract: Using acid polyacrylamide gel electrophoresis( A-PAGE), thirty-seven wheat cultivars and lines from Shandong
Province were used to analyze the allelic variation and genetic diversity based on gliadin allelic composition at Gli-I and
Gli-2 loci in order to provide useful database for wheat breeding and quality imp . The lts demonstrated that 58
different gliadin alleles were identified in 37 wheat cultivars and lines, including Gli-AI(12), Gli-BI(11), GL-DI(8),
Gli-A2(9), Gli-B2(8)and Gli-D2(10), of which 6 alleles were shown to be more frequent, i.e. Gli-Ala (48.6 %),
Gli-BIl (35.1%), Gli-D1k (35.1%), Gli-A2b (35.1%), Gli-B2g (35.1%) and Gli-D2a (29.7%) . It was also
found that allele Gli-BIl, a marker for 1BL/1RS translocation, had a high frequency of occurrence. The genetic diversity of
wheat cultivars and lines from Shandong Province is extensively with the mean Nei’ s genetic variation index ( H) of
0.7930, varying from 0.7297 to 0.8269. The highest genetic diversity was found at Gli-D2, while the lowest at Gli-Al . In
addition, the composition of HMW ( high-molecular-weight) gluten subunit was investigated in the wheat cultivars carrying
good-quality gliadin alleles, such as Gli-Blb and Gli-A2b. The results showed that there were 5 + 10 gluten subunit
associated with good bread-making quality in Yannong 15, Yanyou 361, Shannong 98-1 and Shannong 93-52 (Fig.3),
indicating that these wheat cultivars were probably potential germplasms for improving wheat quality.
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FMORRR Gli-l FGh-2 A KPP Gli-1 B Gli-
Al . Gli-B1 # Gli-DI ; Gli-2 3% Gli-A2 . Gli-B2 # Gli-
D2, XA & ESMBEEMOFEER Y RAAR
ZEAARSMEAGAS, HHBEEOR A-PAGE
BKEERAHBENARSSHY . REMFE
HEREENAREERER THEAEIMEREA
WX NEMRREER, AT NERFHEENS
FEEGS AT EAFTORARRATRERERR.

O A —SERNME T EN R AE
SRR EOEEEAEAREBEERETT 2
BLERTHBAAEMMARNBART —HRR%
i EY, W Gli-Blb. Gli-A2b # Gli-B2c, 3 R
A-PAGE #i R# v-BE¥ T8 PCR iR & B /M EME
Yrfh , IHF R E R EAE R AED, B
43X, 45 B % fir 2 B PCR (Allele-Specific PCR, AS-
PCR)IFCE N ABBRBEATR S, ATRICHKE
S5EREAREEAHS/DERFEVHREST
FRAEATELMW-63)",

REMNBAZEANTRSATEAHLREEE
W, EERABHFFR. BABESY A TER 36
AP EGFHHSENERARRERFSAIRE
BEREOERANEZRRENESARENEER
Hx—., BEHSRA A-PAGE AR X 1) %4 #
SPMERBEEAHATTHR,. EREVIHBEER
BRWAE,

WHEELERENMEN IR, BEREREE. &
A%k, MEMEEEEASCER RS KE
EERTRMAELRE. AXEESNT DEHERE
BOTE Gli-1 0 Gli-2 1 2 B9 %00 30 B 4 L AF &R R it
R, Uy ESRBEEMRREEGA AR
SR BAKIE,

1 MEHGE

1.1 8

FERUKREHFETRBEAN 37 HDERF
(B)(FE1),EFFE 20 HE 0 FRURIMKEE
A EHAMRFRTHAGRBESA BAMAN
RS Fh, XT B85 Fh Marquis B3 ILAR Rk KERE
BeiRt.
1.2 HaEEnax

REHTFHES, SRBARASM B ERER
BME B A %4 APAGE H ¥k, # Metakovsky
(1991)! §9 F ¥ B #F , LA v B # ( Gli-Ala. Gli-Bla

Gli-D2a Gli-A2a. Gli-B2a # Gli-D2a ) 1 Marquis
( Gli-Alm . Gli-BIb . Gli-Dla~ Gli-A2m # Gli-D2m ) 1E
K3t REF . B Singh (1990)" M R RMEE
H3#3#47 SDS-PAGE 8.3k, ®4 FRAE QL EK
Payne fl Lawrence (1983)" [y 5L i 6 45 , LA F @ &
(N7 +8 #1 2+ 12)F1 Marquis (1.7 +9 F1 5+ 10) 4E
oo EnE N
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Fig.1 Gliadin electrophoretogram of some wheat cultivars
1:PH 82-2-2;2: 3 18" * ;3:¥FHE 17" " ;
4:3FH 167 ;5 %1l 288;6:F 11 201 ;
7:114% 93-52;8: L4 98-1;CS: [ 7 ; M: Marquiso
"EH CiBU(RURFID)NDR;
TUEH CLBI(REMMEAXE)HSR,
1:PH 82-2-2;2:Jinan 18" * ;3:Jinan 17" " ;
4:Jinan 16° ;5;Taishan 288;6: Taishan 201" ;
7: Shannong 93-52; 8 : Shannong 98-1; CS: Chinese Spring; M : Marquis.
* Cultivars carrying Gli-B1l(the marker for translocation) ;
* * Cultivars carrying Gli-BI15 (good gliadin allele) .
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TERECERMERGE IR RENSNE
HEHmmE(EF2). FREN,37 MRFE Ci-1
MGl REMERAERER,6 MIAEES
58 MR E (B A3t 130 4%) , B Gli-AI 12 4~ Gli-
BI1 11 4~ Gli-DI 8 . Gli-A2 9 A~ Gli-B2 8 A~ Gli-
D2 10 1o Ha, Gli-Al L AER¥K, Gli-DI F
Gli-B2 (i 8 R/, Gli-Ala . GliBil Gli-D1k . Gli-
A2b. Gli-B2g F1 Cli-D2a BB BB H, 45N
48.6%35.1%35.1%.35.1%35.1% 1 29.7% , 3
W’ Gli-Bld (16.2%). Gli-DIi (16.2%) Gli-B2j
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Fig.2

Gliadin alleles at G-I and G#-2 loci in Shannong 27

11 27 ; M: Marquis; CS: ‘R ¥,
1 :Shannong 27 ; M: Marquis; CS: Chinese Spring.

Sozinov &' R, XMW EB Cli-BlL L 17T
# 1BL/IRS B0 R BIARICALE , BIARYE Gli-BII {iL
BHMEESE, TEE IBUIRS B REANE L. &
A RIA 37 AN (R)P,H 1318 1BL/IRS, B
H#E 75 &K 14.8% 15.F 1L 2008 16. LK
27 L4 7287 .PH 92-6. 57 T 13. 5% T° 9608. 5 9136,
% 146 FFE 215(E 1), SRR GE K 35.1%, %
Bl 1BL/IRS B RZEWMKRMDEF SR L KB M.
FEARRFESTERHA,ILKPSEZE P IBL/IRS EER
BT 2012 70 ERNFERESAKBHAE G

MBTIRERF) 3 By —HE B0 M S R, 2038 K 1049
KW 13 MERFF, EMNALEDERFHERIES
TEHERK, IB/IRS BN RREF IR lhkE
BRANME IBREAKFHER AHREERT
EATREAZENRE EEARR2EY, BF
EPRERY IBL/IRS HARX /MERBEARKAMN
EE EREHSRERBAERZE 2, BRE
MRFETRBRSEILANMEMEREN—IF
B, Y5 RERH TEENER.
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Table 1  Allele composition at Gi-1 and Gii-2 lod of 37 whest cultivars (Hnes} from Shandong Province

Fe [ELES S Gli-1 locus Gli-2 locus
No. Cultivar Gli-Al Gli-B1 Gli-D1 Gli-A2 Gli-B2 Gli-D2
1" D-9401 a b k e a a
2" FT¥E 215 Heze 215 a 1 i b g d
3 YF#§ 16 Jinan 16 a 1 k b g a
g Y 17 Jinan 17 h b g b i d
5 YF#§ 18 Jinan 18 h b g b j d
6 Y5 13 Jining 13 . 1 1 c a 1
7 B 5 9608 Jining 9608 a 1 b ¢ g a
8 P19 Jimai 19 d e g e k a
9 4% 146 Jian 146 a 1 i e a a
10 B % 60 Jinanjian 60 a a i 1 g a
11 B¥ 9136 Liso 9136 a 1 a L] a a
12° % 95-1 Lu 95-1 ¢ 1 f b a 1
13 # 95-5 Lu 95-5 c 1 k b g d
14 #% 15 Lumai 1 k L] k g h f
15 RE25 Lumai 2 k d k g h i
16 B% 65 Lumai 3 a h k ¢ [ j
17 AE 7S Lumai 7 € 1 K ¢ g h
18 # ¥ 14 Lumai 14 [ 1 i a h -3
19 #F 15 Lumai 15 k 1 k a 8 a
20 3% 18 Lumai 18 k d b f & m
21 A # 19 Lumai 19 o+b i+j b c b k
2 & % 21 Lumai 21 a d k f 8 a
23 PH 82-2-2 a d a b a m
2% PH 85-16 a ¢ i b a m
25 PH 92-6 a 1 k m g d
26 1112 27 Shannong 27 j 1 i m £ k
2 Wi 7% 7287 Shannong 7287 i 1 k a d k
28" 11142 98-1 Shannong 98-1 a k f b j d
29" 1144% 93-52 Shannong 93-52 a k f b j a
30 1342 156 Shannong 156 a a a m a m
3 #1111 B Taishan 1 3 a 1 e a k
32 1l 4 %5 Taishan 4 m h 1 m a f
33° # U 201 Taishan 201 a 1 k b j 1
34 1l 288 Taishan 288 a d k ¢ g c
35 1% 361 Yanyon 361 p ¢ b b j m
36 ## 971181 Yan 971181 m e j m d m
37° 4R 15 Yannong 15 d b [3 b k j
EAERAEREL SR Gli-BIb 5 CL-A2b B FFko Note: * Cultivars with good gliadin alleles Gli-BIb or Gli-A2b.

%2 NAMEIW(K)D G-I MGE2 AN ELERH ARG E
Table2  Frequency of glindin alleles at Gii-1 and G&i-2 loci in 37 wheat cultivars from Shandong

WAL ELET-EETES HHrkEAB
Locus Frequency of gliadin alleles No. of alleles
cli-Al u(48‘6%)..b(2.7%).c(8.4%).d(5.4%),g(2.7%),h(5.4%),i(247%), 2

j€2.7%) ,k(10.8% ) ,m(5.4%) ,0(5.4%) ,p(2.7%)
Gli-BI  a(8.1%),b(10.8%),c(5.4%),d(16.2% ) ,e(5.4% ) ,h(5.4%),i(2.7% ) ,j(2.7% ) ,k(5.4% ) ,1(35.1% ) ,1(5.4%) 11
Gli-DI a(8.1%),b(10.8%),£(8.1%),g(10.8%),i(16.2%),j(5.4%) ,k(35.1%),1(5.4% ) 8
Gli-A2 a(8.1%),b{(35.1%),c(13.5% ) ,e(13.5% ) ,1(5.4% ) ,g(5.4% ) ,1(2.7% ) ,m(13.5% ) ,p(2.7% ) 9
Gli-B2 a(24.3%),b(2.7%) .d(5.4%) ,f(5.4% ) ,g(35.1%) ,h(10.8% ) ,j(16.2% ) ,k(5.4% ) 8
Gli-D2 a(29.7%),¢(2.7%),d(16.2%) ,f(5.4% },i(2.7%) ,j(5.4% ) ,k(10.8% ),1(5.4% ) ,m(18.9%) 10

W HES P RS EE HMABAE, Note: Figure in the parenthesis is the frequency of the specific allele.

2.2 MBEB Gi-1 #GH-2 fiRisfes¥iE F Gli-1 iR (H=0.7845) , 1 Gli-D2 fiEERB
FIARETRERN GLi-1 R GL-2 £ EK®  K(H =0.8269), Cli-dAl f EEREB/N(H =

BEREHT N, ZEREVU, BEEALMEAR  0.7297), LENEBBEARRBREERER,

R R 0.7297 ~ 0.8269 Z ], FHHE KN  HHARBMEERZ,HELEHEER.

0.7930, Gi-2 L MBIEERFZE(H =0.8016) K
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BEANBBE RO BEEW/NENMT & E,
FRERENABROTESEHARESREXREYD,
HPBAHFREABATHES+ 102+ 12 BEEW
s &R, S EE K GU-BIb. Gli-A2b F Gli-
B2e SRS & RA X, Cli-Blk W Gli-A2g 55
mHGER XY, AEREMREN . AASER
FIRLIE B A N /N ah R AT T B % o —
HASHTRER™ , HEXMEH Gi-Blb. Gli-A2b
B Gli-B2c MG (R 1 FAESRARMFESH),
B—FHRETHESTESEOEEAR, UHER
FAHFRWRERRER. SRRV, 8% 15. 8%
361,142 98-1 FLi4K 93-52 Rt &FH 5+ 10 {RES
EPTE(E 3)f GL-BIb B Cli-A2b RIAMEER
SHBR (B, EMEFFHPATRERHERER
FERAM

B3 #8252 K58FREKA SDS-PAGE Bkl
Fig.3  SDS-PAGE patterns of HMW in some wheat cultivars
120K 93-52;2: 1% 98-1;3: 48K 361;4: & 15;

CS: [ #F ;M: Marquis, Ll E&FH
AH S+ 10 B EHERGREXN RS HHEERT).
1:Shannong 93-52;2: Shannong 98-1;3: Yanyou 361;
4:Yannong 15; CS: Chinese Spring; M : Marquis.
All the above ‘cultivars carry 5 + 10 glutenin subunit
except the standard cultivar Chinese Spring.

3 g

FAREEOSAERARCIEM DN ERERR
AEME FEBREREY. BEEAZESD
FHMEEHEELERLELZNER, AL Qi IR
BEANEIMEHERTRY , MRELEHN DNA &
BHARALEGILAET BRAAEEERS
R E R P /NE R LR R E S R g
R,

ERREW, IWRNMEE chi-1 f6hi-2 LR R
EREHREETR(H=0.7930), S5ENSFHEL,
REKFEHET(F=080)" MHFHRE(H=

0.714)° . X H (H = 0.676)" . B K #l (H =
0.754)" BIEHFRI R (H =0.728) " FIM KR (H =
0.7401)", SENFFRA L, BERAHSHR
BR(H=075)", ETFTHEMNME(H =
0.5486)), HIFMERMELSARR I EHFHBLE
RSP RIFIEAEAL BT A L AR/ 2 B B A B
YT RE 5 o B SRR s O R A R R LR KB
B RREA X,

BEEARMASUEEMSNRANE M
B, AFREFMLXEEHYKNER , E—TE
A3t X 35 38 77 7E A4 7 32k PR 72 b B K o X AT
EELEZ, WBeHMERNETETH G
Alm" B ZE BR W A KA & A e B R
R Gli-Alk. Gli-Dih . Gli-Blk F Gli-A20 ¥E{# 10
FIT MBI SR RE 10% ~ 20% b & FAH RS
EHMBERMBR MBS HE WHRDMEESNR
HRBERBE® MR Gli-Ala. Gli-Bli. Gli-DI1k. Gli-
A2b . Gli-B2g 7 Gli-D2a , S B F S MM L BB K
ER(WHF/NEP Gl-BIf. GL-DIb. Gli-A2g . Gli-
B2o #1 Gli-D2o SHRKMKHEY), HS5EAWRR
HREFB/N, WHRNERED SN RIFICHEM
HEA Gi-BI BLHBEEE, N 35.1% ,BEHAFTH
SWEHWNAERTLESY, EBRRAA 1B/
IRSHFERMAHENTREEE, ARREH
R R R R
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