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Cloning and Expression Analysis of GS3 in Four Main Rice Varieties from Hei-

longjiang Province
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Abstract: GS3 is the first cloned gene that negatively regulates grain length and grain weight in rice. In this study,
the coding region of GS3 in four main rice varieties (Longjing 31, Suijing 18, Longdao 18 and Longdao 21) from Hei-
longjiang Province was cloned and sequenced. Alternative splicing of GS3 was detected in each of the four varieties
and a total of five splicing patterns were identified, three of which were recognized as functional according to the
amino acid sequence analysis on their coding protein. As was shown in real-time quantitative PCR results, func-
tional splicing types were the most abundant splicing patterns dominant in the four varieties and their expression de-
creased gradually during the panicle development. The expression varied significantly among the four varieties. GS3
expression level in long—seed varieties was lower than that in short—seed varieties. It was concluded that GS3 gene
played vital roles in negative regulating seed length during panicle development in the four varieties, which could be
used as the target gene for genetic operation to improve grain shape.
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GS3F1 CTTCGATCATCTCCATTATCGG

Y1 GS3 i X

GS3R1  GGCAGCAAAGCCAAATTACAGAT
GS3 S e
QGS3F1 GCAAGTGCGTGCTGCCTCAG N
PCR #5514
GS3 S E e
QGS3F2  TTCATAACGATGTATGGATTTTCAG N
PCR L5514
GS3 S i
QGS3F3  TTGAAGAAGTTTCGCTGTTTGTG N
PCR L5514
GS3 S E B
QGS3R AGGAGGAGGAGCAGCAGTTG i
PCR T #5149
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Typel MAMAAAPRPKSPPAPPDPCGRHRLQLAVDALHREIGFLEGEINS IEGIHAASRCCREVDEFIGRTPDPFITISSEKRSHD 80
Type2  MAMAAAPRPKSPPAPPDPCGRHRLQLAVDALHREIGFLEGEINSIEGIHAASRCCREVDEFIGRTPDPFITMYGFS—— 76
Type3  MAMAAAPRPKSPPAPPDPCGRHRLQLAVDALHREIGFLEGEINSIEGIHAASRCCREVDEFIGRTPDPFITMYGFS—— 76
Type4  MAMAAAPRPKSPPAPPDPCGRHRLQLAVDALHREIGFLEGEINSIEGIHAASRCCREVDEFIGRTPDPFITISSEKRSHD 80
Type5  MAMAAAPRPKSPPAPPDPCGRHRLQLAVDALHREIGFLEGEINSIEGIHAASRCCREVDEFIGRTPDPFITI——————~ 72
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GS3 FEHAE 44~ P Y A2 AE A [R] S5 A g ] A8 55 4]
S #) 5 Fp AT AR BT U J7 5K, X 26 5 D) SRR A
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A7 AR, AT B KREAE H AR E AT, Gl
2 1) 55 1A% S R L R 3R 58 I A o PSR, i
It i i B F R 50 R 45 R 3 EE 6 B S b B 1) 2
41 A JC B BE 1Y Type2 il Type3, A Il BE i Typel .
Type4 . Type5. 45 G AN A 51 9 By 55 i) 2¢O & &
PCREAR, 87N 4 1> 7K A5 b B b DL BT 2R B Typel Ky
T, %7 Typed . TypeS FIF 3¢ 3k 19 2 11 % ki JE i 7
FFEVER o GS3fE R R 224 18 AT 18 ik
Fef 21 gy e 2 3k o B AR T IR TR o b Ol A 31,
Ui %I R AR RS & B R H EEAEA, v L
AR RRLA .

IKFERLK Z Z S L F o, B E HATE &
B K B R 12 AN G AL A A LA
BN, AELAS ) 56 PRG3R AS ], AN [) iy ol
w3 s K A IR A AN R AR ] . Yu SRR
FH 3 585 228 /N4 % SNP X 504 4> 4% 15 7K R #7484 ik
AT R BT KB, GS3 Fl— A1 28 5 11 OsLG3 S 1]
PR ARG R TR, A 4 = B RS RRORL K O I
HA R KW E, (B DL 7 RS Fp ik & v

XA FE R IR i R4S 2 T2 A o OsLG3 IE
PR, 1T GS3 SR, ) FH 5% D) 4 A B R 18
oA AR AE 25 DR 2 4t 2R i IR AL D A A L B
S, HA T RAF AT, A SCHE 6GS37E 44
R it 7o e DR 4 B DX 97 B R R 50, O R — 2B
I8 3k PR 4 T B AR GS3 iEATRE R RLE B0 R 42
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