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Establishment of the Regeneration System of Potato
Variety Yanshu 4

KANG Zhe-xiu, WU Jing-ji, LANG Xian-bo,XU Zhen-yu, XUAN Chun-ji, NAN Zhe-you
(Yanbian Academy of Agricultural Sciences,Longjing,Jilin 133400)

Abstract: To establish the highly efficient and stable in vitro regeneration system of potato,the stem regenera-

tion system of the aseptic Yanshu 4 seedlings was screened and the hormone proportion of culture medium was

optimized. The results showed that the optimum culture medium for the callus induction of explants from stem
segments of Yanshu 4 was MS+6-BA3.0 mgeLL' +NAAL.0 mg+L" and the best culture medium for differen-
tiation of multiple buds inducted by stem segment callus was MS + 6-BA2. 0 mgeL"'+NAA 0. 20 mg-L"'+

GA; 1.0 mg-L"'.
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GS), o ARG 4 8 20 5 R PR R
F /3. HEREAN 0% RHMESEAKR
RARA R A 6 I TS R AT R, T
SEAE G A2 A8 2R 1 5 /N2 T BT G R A
FERIAWITR A LMW-GS 75 /N2 i o el R v i 4
Pt ok B =2 2/ AR AT E Y xR
LMW-GS iy i s % & K W o LA 32 22/ 2
i CEO I GO AR T B MR AEE ik
P HEAT R AR R R R AR R

EAE N EE MWL Tk FEEZE SDS
PAGE.{H 2 T 4 LMW-GS 3£ [N H & £ |
Sr RS EEE AL RS FSEEEA R
%% 7E SDS-PAGE Hyk B3 |5 K & (Y B i
HEAMEES, KoEERK, ESFED
BOR T BOAN W A J& B 52 43 B T 25 9 A W el 3
AW M % R (High performance liquid
chromatography, HPLC) , ¥ [a] Fg %k ( Two-dimen-
sional gel electrophoresis, 2-DE) . 3 51 #li B #0006
i % R, B KAT IR ] TR 5% B R (Matrix-assisted la-
ser desorption/ionization
spectrometry, MALDI-TOF-MS) #1 43 T #r i 4l
Bh vk B Uk & B B LMW-GS 9 % i,
LMW-GS (% 43 F#5 i 5l B 8 8 06 R R e o7 ik
HH LG X F AR B R A AG, 25 SR b A T H L FB A4
E I & B4 1 22 45 8 R PRV 5 P 43 7 il
REAS HE 6 X 20 4541 LMW-GS, I8 )2 [ 1

LMW-GS 5/hEZ iz BEAHET LR A
Ivi) SV 56 174 5% ) o, AR R A TR . )RR R W /N 22
SR Aroona i) LMW-GS it 45 3 K & B 9% 45 5=
T . Glu-A3 vV S B Glu-A3d W3 F1 Glu-B3 i
FY Glu-B3g W K& (1 4% A i 5T 458 A5 9] 208 7 [H]
A7 B WL T Glu-D3 o7 5 4% S W 35 i) 2% 5
AEE, HE R Gle-A3d M Glu-B3g
TR AU 22 X F 2 S Rl GO v 8 40 A 1 O it oK B
. AWE5E A AR S IF R GluA3d
Glu-B3g FEHFr 5P STS AnidXf 127 iy &R db &
22 XN A RO #EAT 4r R I WA 2 SO
o TEE/EHRN Gluw-A3d M Glu-B3g )
Sy ARG B LA R /N2 it o ek R AR A AR B
1 #etS ik
.1 ###

127 oy b okt vp 28 e VA RO B 22 BE AR
BRETNEE T BIILA LB =B Y&
Fhpr i 22 = 9 1y, SRR VLA AL Bl 2 Be 52 1 43 Bt
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time-of-flight mass

INFZE ATy (LFE 1. GluA3d X 8 5 ok o 5
19(GluA3 {7 5 28 v [ ARl B 27 BE AF 4 B 5 i 5%
T B e iR A % 58 ) L GluB3g i HE R i &
K /N EZ 5 B Glenlea ( GluA3g; GluB3g;
GluD3c),
1.2 FHik
L2.1 xARaei RH CTAB ki
INZZ PRI 41 DNA, &0 4 8L 53 0 32 B 2 hE
FlF 19 DNA, FIIF 58 50 43 56 56 BE 1Rz I DNA i
B R E LR E 100 ngepl’,
1.2.2 STSArRw#&MN 5|YH EEETAEYT
IR A RA G A . GluA3d B854 LA3F ¥
G1% .5 -TTCAGATGCAGCCAAACAA-3"; 5]
¥ SA4R. 5’ -TGGGGTTGGGAGACACATA-
373 GluB3g 15| #% SBTF J¥ % k.5 -CCAA-
GAAATACTAGTTAACACTAGTC-37; B| ¥
SB7R:5’-GTTGGGGTTGGGAAACA- 371,

PCR &£ & 2 20 uL. % 10 X PCR buffer
2.5 pL, ANTP200 pmol « L', % Bl W
1 pL(10 pmol-L"), Tag DNA B 4 i (TaKaRa)
1 U, DNA5O ng, Glu-A3d 3 STS #5ic
i) PCR #2 /¥ Ry 94 C BiAEHE 5 min, 94 °C 48 1
35 s,58 CiB & 50 5,72 C#EH 1 min, 35 1§
1372 CHEMI10 min, Glu-B3g HH STS HRic %
PCR R R94 “CHiAL M 5 min, 94 “CAE P 35 s,
60 ‘CiE k50 5,72 CHEAf 1 min, 35 NMEH;72 °C
FEMI10 min, PCR " 847=4) L 1. 5 %6 Bt B A Bk
HLK A B R I, 28 v IR R O 1 X TAE i W
180 VHL HHLTK 30 min, {4k £ B Ju 14 )5 - F BE
HUAZ &R G 4 GO AR,
2 RS nbr
2.1 GluA3d EEKNLER

K 1A 7] WL, Glu-A3d KR 5 51 STS 45
TCTEXT RS D 5 19 th T HG 1 967 bp R B FE
Kl iy 126 A/ AR CRD) (W3R D, B 5
F OSSP B AHR M PCR P4, HE M Ffh ()
AP R SRR
2.2 GluB3g EEKRMER

I 1B A WL, Glu-B3g FE N 5 19 STS 45
ICTEXT B A Glenlea Ty 35 i 853 bp A Bt 7F
K i 127 AS/NE B (R (LR DL A 62 4y
BB 3G WA B 89 PCR 72 ¥, 5 48, 8% . T H:
B A (GO BA TR B R R A
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1: 32519; 2: Glenlea;3: J5#26; 4. J#33; 5: J#35; 6: JH9S; M: 2000 DNA Marker (100, 250, 500, 750,
1 000, 2 000 bp)

1: Kehanl9;2: Glenlea; 3: Longmai26;4: Longmai33;5: Longmai35; 6: Kechun9; M: 2000 DNA Marker (100, 250, 500,
750, 1 000 and 2 000 bp)

B 1 NESARS T REAE AR Glu-Asd M Glu-B3g 3] 141K il
Fig. 1 Polymorphic test of PCR fragments amplified with G/u-A3d and Glu-B3g in wheat varieties
1 LTBNERW(R)GlwA3d M Glu-B3g BEE S FHRIZHEME R
Table 1 PCR analyses ofGlu-A 3d and Glu-B3g in wheat varieties and advanced lines

o2 RT3 A FREFEALIE LMW-GS g5 B (R Loy FiE R HE AW HE LMW-GS
Code Cultivar(line) Glu-A3d Glu-B3g Code Cultivar(line) Glu-A3d Glu-B3g
1 R 19 + + 65 J% 13-3410 - -
2 Glenlea - + 66 ¥ 13-3417 - +
3 e 10 5 - - 67 J% 13-3478 - +
4 63 26 - + 68 1 13-3639 - -
5 ez 30 - - 69 J& 13-3837 - -
6 e 31 - + 70 J% 13-5355-2 - -
7 Te# 33 - + 71 J& 13H3209-2 - +
8 Je 2 35 - + 72 ¢ 13H5442-1 - -
9 e 36 - + 73 J& 13H5470-2 - +
10 oA 37 - - 74 AR 12 - -
11 b 39 - + 75 AR 18 - +
12 /MK 33(5410) - + 76 Jetm A 19 - -
13 W 6 5 (5+10) - - 77 AR ZFE 20 - +
14 A6 S (78 %) - - 78 Jo 4% 05-431 - +
15 o4 20(7+8 %) - - 79 4w 11-243 - -
16 J& 94-4081 - + 80 o 4E 13-217 - +
17 ¥ 00-0657 - + 81 48 13-456 - -
18 I 02-2523 - - 82 Tt 12-244 - +
19 ¥ 02MF;-2064-1 - - 83 25 - -
20 J& 02MF;-2308-1 - - 84 LW 3 - -
21 J& 03-3651 - + 85 LY 45 - +
22 I 03-3718-1 - + 86 LR R - +
23 1% 03M8059-3 - - 87 T 65 - +
24 T 06-7767 - - 88 wElE - +
25 I 07-7721 - + 89 wk2y - +
26 J& 07-7852 - - 90 SR - -
27 J& 08-8222 - + 91 w45 - -
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EHMER 2 A% o ok % # 2 12

ZE & 1 Continuing Table 1

g 2 Y TES) &y FRAEREALRE LMW-GS gy p Y TE-S) & P Z R E AL LMW-GS
Code Cultivar(line) Glu-A3d Glu-B3g Code Cultivar(line) Glu-A3d Glu-B3g
28 J& 09-9109 - + 92 wESE - -
29 1 09-9194 - + 93 E 65 - -
30 J& 09-9702 - =+ 94 wE TS - -
31 J& 09-9738 - - 95 wESE - +
32 J& 09-9933 - - 96 WEIE - -
33 J& 10-0015 - + 97 #AE10 B - +
34 J& 10-0455 - + 98 w11 - -
35 J& 10-0518 - + 99 w12 - -
36 J& 10-0553 - + 100 ERR - -
37 J& 10-0629 - + 101 WE1E - -
38 J& 10-0632 - + 102 TR 2B - -
39 J& 10-0718 - + 103 TR 5 - -
40 J& 10-0760 - + 104 R T E - -
41 J& 10-0854 - + 105 WY - +
42 J¥ 10F5-5017-2 - - 106 RIS - -
43 & 10F;5-5027 - - 107 Br5 99 - -
44 Je 11-1017 - + 108 TR 10 5 - -
45 Je 11H1027 - + 109 FE 11 - +
46 Je 11H1262-2 - + 110 12 - +
47 J¥ 11H1290-2 - - 111 PR 13 - -
48 J& 11H1314-1 - - 112 TR 14 - -
49 J& 12-2026 - - 113 FE 15 - -
50 o 12-2191 - - 114 W16 - -
51 g 12-2213 - + 115 17 - +
52 Je 12-2242 - + 116 PR 18 - +
53 T8 12-2283 - + 117 W 20 - -
54 T8 12-2289 - - 118 R 21 - -
55 JE 12-2444 - - 119 wHE1E - -
56 Jo 12-2644 - - 120 HKE2E - -
57 Jo 12-2812 - - 121 M3 E - -
58 o 12-2927 - + 122 WA - +
59 J& 12-2976 - + 123 A5 - -
60 J& 12H2293-1 - - 124 WA 6B - +
61 & 12H5468-2 - - 125 TS - +
62 J& 13-3065 - - 126 A8 E - +
63 J& 13-3329 - + 127 A9 + +
64 J& 13-3369 - + 128 M 10 B - -

SRR IR R AR 7 RN ORI R R AT

“_ 9

“+” mean amplified specific PCR fragments; mean no amplified specific PCR fragments.
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Fric i S MBI B A F R A
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Glu-B3 fi 51 Glu-B3g .34 A> it i 48 A1 B 2
O F [ 7 o5 H e %, 2 R LMW-GS',
ARBFGEREM ) 127 Gy AR A0 22 KN S Fp (RO
LA SR GLueA3d (AT 2 A4S SR T 4
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48.8%0 . PRI R 784 J5 /N B R ebon b 1 3
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S E K

L] E M. 838 /N2 R H 3T e Fi IR 4 F B A 48 2 P ik 181 o
5 STS #ric - &L D]. db 5%« p E 4Rl B 2 B, 2009.

[2] Payne P 1. Genetics of wheat storage proteins and the effect
of allelic variation on bread-making quality [J]. Annual Re-
view of Plant Physiology,1987,38:141-153.

[3] Gianibelli M C, Larroque O R, MacRitchie F,et al. Biochemical ,
genetic,and molecular characterization of wheat endosperm pro-

teins[ EB/OL]. American Association of Cereal Chemists, Publica-

[4]

(5]

[6]

L7]

[8]

9]

[10]

tion No. C-2001-0926-010,2001,1-20.
Shewry P R, Halford N G.Belton P S,et al. The structure
and properties of gluten: An elastic protein from wheat
grain [ J]. Philosophical Transactions of the Royal Society
of London Series Biological Sciences, 2002, 357 (1418):
133-142.
Anjum F M, Rafig K M, Din A, et al. Wheat gluten: high
molecular weight glutenin subunits-structure, genetics, and
relation dough elasticity [ J]. Journal of food science,2007,
72(3) :56-63.
Bietz ] A,Wall J S. Isolation and characterization of gliadin-
like subunits from glutenins[ J]. Cereal Chemistry, 1973,
50 537-547.
RS R BRIEE L AF. B2 19 Gli-AT/GluA3 i 13
SRR T LS B AW (LGW-GS % [T, B in
Ay BE 32 ,2012(2) 1 1-5.
Wang I. H,Li G Y,Pena R J,et al. Development of STS
markers and establishment of multiplex PCR for Glu-A3 al-
leles in common wheat ( Triticum aestivum 1..) [ ] ]. Journal
of Cereal Science,2010,51:305-312.
Liu L,Mlkeda T.Branlard G,et al. Comparison of low mo-
lecular weight glutenin subunits identified by SDS-PAGE,
2-DE, MALDI-TOF-MS and PCR in common wheat []].
BMC Plant Biology,2010,10(124) :2-24.
Zhang X F,Jin H, Zhang Y, et al. Composition and func-
tional analysis of low-molecular-weight glutenin alleles
with Aroona near-isogenic lines of bread wheat [J]. BMC

Plant Biology,2012,12.243.

Characterization of Glu-A 3d and Glu-B3g Gene of Wheat Varieties
(Lines) in the Northeast Spring Wheat Region by STS Markers

YANG Xue-feng, SONG Wei-fu, ZHANG Yan-bin, SONG Qing-jie, ZHANG Chun-li,

XIN Wen-li, XIAO Zhi-min

(Crop Breeding Institute of Heilongjiang Academy of Agricultural Sciences, Harbin, Hei-

longjiang 150086)

Abstract: Glu-A3d and Glu-B3g of Glu-A3 and Glu-B3 locus are high qulity gene for improving bread-making

quality. In order to identify the wheat varieties (lines) carrying Glu-A3d and Glu-B3g gene in the northeast

spring wheat region,to provide useful information for breeding programmer to improve bread-making quality

and develop new varieties, 127 wheat varieties (lines) were examined. The results showed that 2 varieties car-

ried the GlurA3d gene,and 62 varieties (lines) carried Glu-B3g gene,with a frequency of 48. 8%.

Keywords: wheat; GlurA3d; Glu-B3g; marker-assisted selection
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