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Allelic Variation of Psy Gene in Chinese
Wheat Micro-Core Collections
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Abstract: Primer PsyO2 was designed according to conservative areas of Py gene sequence of Ttiticum, and partid se-
gquence of Psy gene of wheat was cloned . The results showed that, two different PCR products were amplified with 196 bp
and 233 bp, both of which covered whole sequence o the second exon of wheat Psy gene, and the 37 bp difference be-
tween two bands was an insertion sequence of the second exon of Py gene, which display different YRC in wheat . Verifi-
cation test shoved, that among 248 wheat micro core cdllections, 153 sampl es amplified 196 bp band while the rest samples
amplified 233 bp band which accounted for 61.7% and 38.3% respectively . The YRC average vaue of 153 samples was
7.314mg kg ' which belong to high YRC rang and that of 95 smaples was 5.207 mg kg™ * which belong to low YPC rang .
Variance andyss showed that the YPC difference reached 1% significant level , which proved the 37 bp insertion sequence
was one o the reasons of different YRC in cultivars, in award, the YPC of wheat was significantly afected by the Psy gene
and, prime Psy02 was an impartant molecular marker to identifying YRC .
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Fig .1 Distribution o yellow pigment content in 248 wheat cultivars
1 248
Table 1 Variation of yellow pigment content in 248 whea cultivars
Source DF ss MS F  F ratio F0. 05 F0.01
Repeat 1 0.32 0.32 4.55 3.94 6.9
Cultivar 247 7256. 18 28.12 16.18" 1.48 1.73
Error 247 4.48 0.02
Total error 495 7260. 98
2.2 Psy02 PCR
Psy02 2.3 Psy02 Psy
, 2 6 YPC
( : ANWO098, ANW268, ANWZ77, ANW261, 8 PCR : 6
ANW147  ANW146) 200bp RCR YPC ,
, 2 YPC ( © ANW208  196bp, 2 YPC
ANW291) 200 bp , . 233bp, 37p ( 3)
2 52Dbp

2000 b

1000 by
750 by
S ||||

jl;_l] IIII
100 by

2 P02 PCR
;1 8 YP (ANW208 ANW291); 2 7: YP
(ANW098, ANW268, ANW277, ANW261, ANW147  ANW146)

M: DNA

Fig .2 Realts o PCR amplification in primer Psy02
M: DNA marker; 1, 8: whea cultivar (ANW208 and ANW291) with low YPC; 2 7: wheat cultivar
(ANWO098, ANW268, ANW277, ANW261, ANW147 and ANWL146) with high YPC
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Low YPC. seq GACCTTGCTCATG, \TATGGGOCATCTACG 55
EF600064-800-1030 . e e B4
EL096090-1575-1768 , —=——mm- - - - R 54
EU096091-579-7T72 . — - S —— 54
High YPC. seq - - S N 65
EFB00063-800-993 ., ~——mmmmm- e 54
Low YPC. seq ATCTGAAAATTCGCCGCCATATGGGCCATCTACGGTAATCTGAAAATTCACCATG 110
EF600064-800-1030 ———— - - e — 109
EUQ96090-1575-1T68 —————————=== . irrrrenns e, e 72
EUDS6091-5T9-TT2 = iiiiiiiians e S 72
High YPC. 880 3 === it rrrnrerramrernasacansnssssnnnsasses ™" 74
ERBO00B3-BO0-003 e o ettt et et e 79
Low YPC. seq CCTGGTTTGGACCCTCCATTGTTGCTCCCCTGTTETGGTATCAGTATGTGTCACA 165
EF600064-800-1030 - - e e e 164
EU096090-1575-1768 - - S — _ 197
EU096091-5T9-TT2  —————————m - - — R 127
High YPC. seq - — — — _ 198
EF600063-800-993 - - - e R
Reverse Primer
Low YPC. seq CAGTGTTAGTTAGTGTCAGTAATGTGACTGAAMATTCAGCTAGTTITCATTCTCA] 220
EF600064-800-1030 ——- —- - e 219
EU096090-1575-1768 — e 182
EU096091-579-T72  ———-——-——mmmmmmmmmm - - _ 182
High YPC. seq e e - - - — 183
EF600063-800-993 — S _ 182
Low YPC. seq TTCAGACCGTCAGA 233
EF600064-800-1030 - - 299
EU096090-1575-1768 . 195
EL096091-579-772 - 195
High YPC. seq ——— — 196
EF600063-800-993 = - 195
3 PYC PCR
Psy 2 L 37bp : Psy02
Fig . 3 Sequences alignment between PCR products o high 16nv YPC wheat and primers
The 2th exon of Psy gene are shadowed, . .....are insertion sequences with 37 bp, the sequence o the forward
primerr and complementary sequence of the reverse primerr for Psy02 are boxed
( EF600063 EF600064 YPC Psy (He
EF600064 EU096090 EU096091) 2 2008) , EF600063 BEU09090 EU096091
( 100%) , YPC Psy (He , 2008; Zhang and
DNA Psy Dubcovsky, 2008), Psy 2
EF600063 EF600064 37 bp, / YPC

EU096090  EU096091 37 bp ( 4),
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Fig .4 37 bp allelic variation in the 2th intron of wheat Psy gene
High YPC.seq \ITCAGCIAGTITCATICICAC 220
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EU0Se0530-157T5-1TeR EGIGITAGITAGIGICAGIARTG ATITCAGCIAGTITICATICTICAC 182
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Maize-U32636-2437-2671
Wheat-High-YPC. seq
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Maize-U32636-2437-2671
Wheat-High-YPC. seq
Wheat-Low-YPC. seq

Maize-U32636-2437-2671
Wheat-High-YPC, seq
Wheat-Low-YPC. seq

6

Fig .6 Sequences alignment between the 2th exons and introns of whea and meize U32636 (The sequences of 2th exon are shadowed)

5 Psy 2 1 S\P
Fig.5 1SNP in the 2th intron d wheat Psy gene
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: (EF115116 EF115117 EF115118),
; QrL
NPs (2006) U32636
: : DNA
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6.472, YPC 233bp  Psy :
(109 ) YPC (139 ), 196 bp Psy :
Psy02 PCR YPC /
: 86.3% (P>99%), DNA
YPC : 37 bp
YPC ;
YPC ;
Psy02 «C ) : " ",
Psy (Guw
: Psy 2004) Psy02 :
3 :
Psy
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Table 2 Statigtical analysis of the association between PCR band and YPC in 248 wheat accessions

(%)

Size d PCR producs (bp) Number YPC Mean of YPCYPC Rang of YPC
233 95 35.6 5.207a 3.492-9.090
196 153 64.4 7.314b 4.123-16.645

ca b YP (P<0.01)

a, b show different letters following the mean Y P content indicate hichly significant differences between the two groups ( P< 0.01)
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