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Abstract: Grain weight, as one of the three components, directly associates to the wheat yield production.
Grain weight is recognized as a complex quantitative trait which is largely controlled by multiple functional
genes/loci and which is also affected by genotype-environment interaction. The genes controlling the grain
weight and its components are found to be distributed on each chromosome of three wheat sub-genomes. Many
molecular markers in wheat grain weight assisted selection have become applicable. The advances on the genetic
characteristics, gene location, molecular mechanism and external factors affecting the grain weight formation
have made with the contributions of national and international scholars. In this paper, the composing factors and
influencing factors of wheat grain weight have been reviewed. The genetic localization, molecular cloning and
allelic variation mining of the underlying genes are described, and the development of gene-based functional

markers as well as the application in marker assisted breeding are summarized, as well as the future research
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prospects of wheat grain weight are proposed.
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iRo #1E BT, O A 2/ N2 R Y B I SE R K
HAR S BUAE /N A2 gl e I S B, TR R DL
£ 1,

x1 NEHEERRNHNEEREXERRETRER
Table 1 The formation of grain weight related genes and their allelic variants identified in wheat
BEH /s SN AR S NCBI i ettt s B lfeiiiiﬁ 5 iR
Gene/locus Allelic variation NCBI No. Chrom. locus cultivars Reference
TaGW2-Al Hap-64-A — 6A HF 9023 [24]
Hap-64-G — 6A WF 20 [24]
TaGS-D1 TaGS-Dla KF687956 7DS W 18 [28]
TuGS-DIb KF687957 7DS JiZ 16 [28]
TaGS5-Al TaGS5-Ala — 3AS HiZ 004 [29]
TuGS5-Alb — 3AS i 4185 [29]
TaTGW6-A1 TaTGW6-Ala — 3AL e 20 [31]
TaTGW6-A1b — 3AL =% 906 [31]
TuTGW6 TaTGW6-a KT582298 4AL WiFE 18 [32]
TuTGW6-b KT582298 4AL JII% 42 [32]
TaTGW6-c KT582298 4AL WiEz 23 [32]
TaGWS8-BI TaGWS-Bla MK388407 7BS Ji % 22 [33]
TaGWS-B1b MK388408 7BS A< 202 [33]
TaGL3-54 TuGL3-54-A KY865329 5A Hek 1817 [34]
TuGL3-54-G KY865329 5A ek 6 5 [34]
TaSus2-B1 Hap-H LN869543 2BS e 17 [35-36]
Hap-L LN869543 2BS ¥ 158 [35-36]
TaCwi-Al TaCwi-Ala — 2AL B 8901 [37]
TuCwi-Alb — 2AL A 38 [37]
Hap-44-C — 4AL /N 54 [38]
Hap-4A4-T — 4AL 411 [38]
TaCWI-D1 Hap-5D-G — 5DL EZVIQE| [38]
Hap-5D-C — 5DL K 2419 [38]
TuCKX6-D1 TuCKX6a02-Dla 1Q797673 3DS % 160 [39-40]
TuCKX6a02-D1b 1Q797673 3DS MZ 203 [39-40]
TaCYP78A45 TaCYP78AS5-2Ap-Hapl KT266823 2A /ME 6 5 [41-42]
TaCYP78A5-2Ap-Hapll KT266823 2A JA% 22 [41-42]




512 7/

A = 21 %

4 INERIERHREXEREINGEIRCH

FHE

IRebric ARG DI RE L R N R e AR AR
SR Z AR B I K i — s 2 E B 1 4
bric. HAT, DIRERRIC . FE /N 22 f Btk A 20
R U T E TBChIZ N, R/ N
Or TR B ARk, B /N R
T AR DCIE R ) Sa e RN 2 FARC I & B YA K
e, AR P REME ST FARC T A S T —E
)

Su ZE MR Wm0 2 p TaGW2 3 Y RS
SIFIPA 2SI R T 3B YIY 1 23507 5
( CAPS, Cleaved amplified polymorphism sequences )
Bric, B % 5E ) Hap-64-A F Hap-64-G 2571, [
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Y TaGS-Dla F TaGS-DI1b 257 BIF|FH GS7D ¥ 34
th 562 bp H BN (R )BT TaGS-Dia 2581, 3
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43 BB VER A I TuCwi-A1b Fl TaCwi-Ala 257
R CWI21 9734 A s B8, i ) CWI122 i g
B4 402 bp B BLRY SRR E T TaCwi-Ala 257, 3%
PRA TR s S22 I CWI22 4 88 AS H A Y i )
FH CWI21 A9 14 4 404 bp HEL i) i A& T TaCwi-
Alb 2670, R AR . Lu 2 R H LT e ke
TEH /N A7 3DS Yok A5 2040 A 4> 24 K A AL
TaCKX6a02-D1 FEIA i, b 07 51 25 55 91 % 3 1
Yrhebric TKX3D, fig %k i TaCKX6a02-D1a Fl
TaCKX6a02-D1b 75 52570 | [E R % BUF B % bRic Ag
2 X A3/ NG R REAR, AT /N R EE KNG
B PR T 2 . BATEE/ N R E T L T 24N
WY A L W D REARIC, TE L3 2,

5 NEREMCEHBEM PR A

N2 B A B/ N E T R Bk TR
BRI R R HAE SR A T REPE bR iC E A543 T4
TCHE BB FIIFST , P R 4 E AN ) /N2 S ok
Y AR DG PR S AR S R 43 A I L, /N2
A R AR R AR R A PR A, LU ERE F
L G 1) i A B () /N T

SRR RIS /N Ta G2 JEIR 5 3
TEH 2 3TF K 1) CAPS Fric Xt [E N 4h 316 43/
m A (R ) 1 TaGW2-64 FER AN 6] AR S 28 B i 4 7
K % B Hap-6A4-A %5 5325 7 5 Hap-64-G 2511
K B e A TR AT L A A R N
WAL R TaGW2-64 FERPL S5 2500 748 S5 T =LA
BRI ALt B8, JE 4 S A e & R0 B AR PR R &
B, AR 2 AT B B AN RERRIC CWI21
1 CWI22 1 0] 5E ¥, N K TaCwi-AT B9 53 F b il
CWI21, CWI22 BRHE B Af X 43 /N A2 T- i F 1) K/,
AR Fhric i Bk, R R ZARid
X B8 /INZZ AR IR T TaCwi-A1 %55 78 S5 Al
O3 TR, e BRAE B/ N2 SRR TR IR, TaCwi-Ala
A SRR = ) AR, HB A (R ) > |
B CR) > i, HB/hE ARG (R) >
ZONEAB MR (R ). Hrim/NEF Fh R A
KIER AT T Bhr N T8¢, i TaCwi-Ala 1 1L
AN B o Lu 250 1) 7 538 /& 3DS e i
R EIF & L AT RERRIC TKX3D XA [R/INAE S
PEAT 43S, % BRI FZ AR IC E i 35 X 4/ N Y
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Table 2 Functional markers developed for identification of grain weight in wheat
FOKR kRiE MR A5 R D ¥ P e
Mark type Mark/Enzyme Variation types JrB:(bp) Grain weight Repre.sented Reference
Targeted fragment cultivars
CAPS Tagl Hap-64-A 167 [ 3N 953 [24]
Hap-64-G 218 ik %5z 34 [24]
STS GS7D TuGS-Dla 562 = ik 503 [28]
TaGS-D1b 522 JliS %25 [28]
CAPS Bbvi TaGS5-Ala 590/1537 JliS A [29]
TaGS5-A1b 2127 = fEJE 4110 [29]
CAPS Dpnll TaTGW6-Ala 338217 = JA% 22 [31]
TaTGW6-A1b 555 1% Mm% 188 [31]
STS TG23 TaTGW6-a 319 ik B 18 [32]
TaTGW6-b 325 e NIZE 42 [32]
TuTGW6-¢ — = %% 8679 [32]
STS TaGW8-7B TaGW8-Bla 1097 = BE 11 [33]
TaGWS-B1b 1373 JliS 4 6% [33]
STS TaSus2-2B,, Hap-H 423 = 411 [35]
Hap-L 381 i /N 54 [35]
STS CWI22 TaCwi-Ala 402 = JilZz 13 [37]
cwi2l TaCwi-Alb 404 JliS fEfE 1% [37]
STS TKX3D TaCKX6a02-Dla 415 = HA 64 [40]
TuCKX6a02-D1b 386 {lis HE 6% [40]
CAPS-5Ap Hhal TaCYP78A5-2Ap-Hapl 170/140 1% /ME 6 % [42]
TaCYP78A5-2Ap-Hapll 310 = Jil4 22 [42]

WLEE RAE, AT R /N R RN B B R T
Z 5, XA 4 CWI22., CWI21 732 43 51
XFEEUESE X /N2 b R B IR R AT TaCwi-A 1 S54317%
SRSy PR, K BB 2 X /N R TaCwi-
Ala B3 AR08 = T TaCwi-A1b, TaCwi-Ala &
PRI UAA Ak B T B R A R 58 38 W 25 =5 T TaCwii-
Alb BT P — B BUFE T TaCwi-Ala S %L 1 K HiAy
E R SR, R % FI ] GSTD.,
TaSus2-2Btgw ., CWI22 . CWI21 45 I fE #7510 48 78
/N O R R T R R AL AR S R B T
ki B AE A AR 5 TaCwi-Ala , Hap-4A-T( Tacwi-4A ).
Hap-5D-C( TaCWI-5D ) . TaGS-Dla . TaGS5-A1b Fl
TaTGW6-Ala FEHTHE L R b Fh oo A 45 B I = 1
S o T E AN 70 o S VAR S s o B 1 R i B
BRI B 2 N E S . AT UL, /N
R E YRR ICTE/ NE S Fhmic i Bl Fpac e rp 2
AR RN RS

6 INEREBRENHIOE—STR

BRI /NZ P E BRI T 2 5k EE
BAH YL, B S5 IRIT oK KRS A E
YiAH e HOC TRL I W 43 IR P L IR A G
KA AL IR 5T TR AR X /N
G YA £ 73 <19 1 e i o B L K O N S 1) DO E P TS5 S
bt 4 L PR 2H OCHR 3 AT BOR ( GWAS, Genome-wide
association studies, ). /= i 2 % 5% 21 P 5K 2R
P2 5 B AR S5 24 AR A LR R e e, 1
GWAS ., {5y 8 151 7 53 41 RN B 11 40 e B A gt by /N 22
W 53 AR HL O ok B N S35 ST R
Z—s

GWAS J& —Fh 5L F DL O P R U0 B bk
PEAR 5 43 0 B0 2 2 R oG R I HOR, g —
Fh & AR S 4 (0 X B A RGR AR, HRTIZ AR
CL7EZK AR L FOKRSEVEY) 1Y 8 2 AR SR A G EAR
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