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Integrated Mar ker-assisted Salection on Waxy Spring Wheat in Qinghai

LIU Yongan'? ,CHEN Zhi-guo' ,\WAN G Hai-ging' ,SHEN Yuhu' ,DOU Quan-wen"’
(1 Northwest Plateau Institute of Biology ,the Chinese Academy of Sciences,Xining 810001 ,China;2 Graduate School of Chinese
Academy of Sciences,Beijing 100039 ,China)

Abstract : Hybridization was made between waxy wheat cultivar Nuomai 1’ and spring wheat cultivar Ab-
bondanza® which is popularized in Qingha region. The progenies were identified and screened with inr
proved iodine dyeing method,SDS PA GE and Waxy gene molecular marker. The results showed that 5
waxy kernelsamong F: and 8 plants with null Wx-B1 among Fs were identified. Eval uation of the agronom-
ic traitsof the5 waxy linesin Fs showed that the comprehensive agronomic traitsof them were better than
that of waxy wheat' Nuomai 1' ,but were smilar to that of° Abbondanza . Amylose content of target lines
and plantsin Fs were determined. The results showed that the amylose content of the 8 plants with null
Wx-B1 were lower thah Abbondanza’ on the whole,the amylose content of the 5 waxy lines were almost
zero. It showed that we could get waxy and partial waxy wheat quickly and accurately by using integrated
maker-ass sted selection.

Key wor ds:waxy wheat ;molecular marker ; Waxy protein;SDS PA GE;amylose
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2.5ML 10 x PCR Buffer (  Mg*" ), 1ML
dNTPs( 2.5 mmol/L) ,5 3 1
ML (10M mol/L) ,0.3UL Tag (5UML) ,AML
DNA ,18.2u L
Wx-Al .5 5- GCAT-
GAACCTCGTGTTC-3 ;3 5-TGATCT-
GCGA GATCCA G-3 ™ 94 2 min;
94 30s,48 45s,72 1 min,35 72 5
min 8% PAGE (Acr bis=29 1)
Wx-B1 5 5-AACCAG
CAGCGCTTCAGCCT-3 ;3 5-TTGAGCT-
GCGCGAA GTCGTG3 ™ 94 2min;
94 30s;56 40s,72 505,35 72 10
min 8% PAGE (Acr hbis=29 1)
Wx-D1 5 5-CGCTC
CCTGAA GAGA GAAAGAA-3 ; 3 5-
TAGTGCGTCCAGACTCACAG3 ™
94 2min;94 30s,60 45s,72 1 min,35
;72 10 min 2%
1.2.5
[23]
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Fg.1 Theidentification of waxy wheat kernels
using improved iodine dyeing method
1.Nuoma 1;2.Abbondanza;3.Jiangsu baihuomai ;
4. Holland wheat ;5. Kanto 107 ;6 10.waxy grains
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2.3.2 Wx-B1 Wx-B1 wxDla , 700 bp ,
wx-Bla , 440 bp . Wx- Wx-D1 wx-D1b

B1 wxB1lb (el 1 A 1 "Wx-D1
no 107’ 440 bp ) wxD1b, 700 bp ! 107’
‘ T o ! ( ‘ Tt "Wx-D1 wx-Dla,
4 M) 4 B Wx-B1 ( 5,A) 5,B
, 3 5 8 Wx-D1

440 bp , 3 Wx-B1 WX 3 700 bp , Wx-D1
Blb, Wx-B1 wxDl1b, Wx-D1
2.3.3 Wx-D1 Wx-D1 Wx-Al Wx-B1 Wx-D1

1 2 3 45 123452678910

A B
|2 AR Waxy B SDS-PAGE 1 3k [ 1%
AL B2, @ 2 /h B3 iRk #E 4, XK 107:5. 8% 1 §;B.C.1~10. %5 {CHitE

Fig. 2 The SDS-PAGE of waxy protein in different wheat plants

A:l. Abbondanza; 2, Holland wheat; 3. Jiangsu baihuomai; 4. Kanto 107 ;5. Nuomai 1;B,C;1~10, Descendants from crossing

327 bp Rl «— 327 bp

M3 WrAlf{idi PCRy ¥™% 8% PAGE B i
A:l Marker, 2§84 1 5.3, XK 107 4 LIk ES B2 % .6, B[4 :B: 1, Marker.2~9 844 Z5{LHE. FR
Fig. 3 8% PAGE of PCR products amplified by Wr-A1 specific tagged sequences
A:l. Marker.2, Nuomai 1,3, Kanto 107 .4, Jiangsu baihuomai, 5. Holland wheat.6, Abbondanza;

B:1. Marker.2~-9 are some descendants from crossing. The same as below

[ 2 3 4 5 6 1 2 34 5 6

~J
x

440 bp —+

4 Wa-B1 {iisi PCR § H™=% 8% PAGE Hi¥

Fig. 1 8% PAGE of PCR products amplified by W B1 specific tagged sequences

,
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<«— 700 bp
5 Wx-D1 PCR 2%
Fig.5 2% agarose gesof PCR products amplified by Wx-D1 specific tagged sequences
, SDSPAGE 26 ( 1, ( 1 2 Wx
8 Wx-B1 , , 11.97% 18.01%
Wx-B1 , Wx- ) ' (19. 74 %)
Al , 1 Wx-B1 , Wx- ‘ 1’ 1 5
D1 ) )
2.4 ) ) )
[23] , ' 1
, Fas 1 5 ) 0
1
Table 1 Amylose content of different wheat plants
Wx Wx
Parent or their Type of Amylose Type of Amylose
descendant Wx gene content/ % Descendant Wx gene content/ %
Ntom 1 wx-ALb,B1b, D1b -1.90 Partial Wi descenant plent 5 wxAla,BLb,Dla 17.08
Kanto 7 wxAlb,Blb,Dla 14.99 Partial W descenant plent 6 wxAla,BLb,Dla 18.01
Holland wheat wxAlb,Bla,Dla 15.76 Partial Wx descenZiant plant 7 wxAla,Blb,Dla 11.97
8
Jiangsu baihuomai wxAla,Bla,D1lb 19.61 Partial Wx descendant plant 8 wxAla,Blb,Dla 14.89
Abbondanza wxAla,Bla,Dla 19.74 Wx line 11 wxAlb,Blb,D1b -0.68
Partid Wx desoen:cLiant plant 1 wxAla,Blb,Dla 16.50 Wx line 22 wx-Alb Blb,D1b -0.74
Partial W descendant stz WrALaBIbDIb 16.88 Wx line 3 wxALb,B1b, D1b - 164
Partial W descenaant dants  WrAIDBbDla 14.80 Wxlined wxALb,B1b, D1b - 0.58
Partial W descendnt b4 WFALbBIDDLa 14.41 Wx line s wxALb,B1b, D1b S2.41
2
Table 2 The main agronomic traits of different cultivarsor lines
() () (
Cultivar or Plant Sike Total sikelet Sterile sikelet Grain per 1 000-grain
line height/ cm length/ cm number number pike weight/ g
Abbondanza 95.95 bAB 8.90 aA 16. 55 abAB 0.55 aA 48.20 bB 42.27aA
1 Nuoma 1 64.00 fE 6.70 bB 14.00 cC 0.10 aA 39.80 cC 17.93gG
1 Wx line 1 86.50 cdCD 9.53 aA 16. 15 abAB 0.40 aA 48.00 bB 33.40dD
2 Wx line 2 81.47 deD 8.93 aA 15. 73 bAB 0.00 aA 52.00 abAB 24.67fF
3Wxline3 79.00 eD 9.25 aA 15.67 bB 0.17 aA 53.17 abAB 26. 60eE
4 Wx line 4 91.60 haBC 9.38 aA 16. 20 abAB 0.55 aA 48.95 bAB 39.17bB
5 Wx line 5 102.70 aA 8.90 aA 17.25 aA 0.60 aA 56. 15 aA 37.32cC
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