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A1 13.87% . Huang FEBHF| A 55K SNP &5 f7 % 198
A i R RBUAG A (DH) B AT SE R 40 2,
AT F] 41 4~ QTL, H AT 2D Jetafk BT
¥ #E QTL QTgw-2D.3 Al OTgw-2D.4 LA AT 6A
Jett ik 1 QTgw-64.164, f#FE T 4.81%~18.67%
IERAE S, 7T 3D, 5B 5D Al 6A Yethfk E 1)
5ANEaE QTL, MR T 5.89%~7.08% IRk H & 7Y
A5, 1 AR AR E QTL QGws-44 B T
6.08%~6.14% 1R 7 . PLEWF LR/ R E
s 52 2 R ) B AR B AR, 1R 21 S5
P b LT Y Re s U 2100 55 AH SCHE R ) QTL, A 5¢
o B L PRt T RS FES SR, FR A TR
— G, BN/ NZE R I R W S AN RE R D T
I, ROZEE TSk i 2 AR AT SR R IR A2 4R
g,

4 NERERXERNRERAETRLR

NEJETSENEAR, ERAEK, HEFS
B2, eI/ NI D RAR K R, H A
W DA T BOR PR R i, /N2 R E AT OG2 [A]

10 7 Bt B AR S R R J o T AR K R AN 0L 7 7 R
FLRE B 7 VE 2 IR /N AR DG IR R, BT[]
FERI 7%, AE/NFE R 55 e B v P 1 — La 45|
KRR ) JE DR, 38 53 /0N 2 s o IR e LA AR
SR 1. BT, CUESEA 45 AN/NF2 R A A A
S ATERR 1D 3B Fl 4B YLtk 2 AP AT A Qe tofk
B TaGW2 ZKFGEH OsGw2 W E R [FIEY),
Y E3 2 RiEER (RING ) Ff# i KR
Kifz, TrE/N R EYEEREH 3 A TaGw2 JEA,
Foks Hoe e /N EFPEA 6 L, B TaGW2-64.
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InDel 43 Jll & TR0 B 4% i A AR I 2L K1 8 . Jiang
GUEE TaSus2-2B A 2] 2 4~ SNP, A4 14 tH
423 11381 bp 1 /7 BLo W FE1420 AR 38 43 b Fb o
TaGS2-2B B[R4 7 5 55 4 41 & T 3002 bp f H
“CTT” 3 MHZEME L, SR A& E 2 306
RRN IR, A SHER “CTT” ik
(1) TaGS2-2B F=RAL 5 KA fiw 44 N TaGS2-2B-a
TaGS2-2B-b. Wang “E W /N 22 v [ ) TaGS5
SR, @R R IAE TaGSS5-A1 35 303 NMAMNET
AT 1 SNP %t 2 MNMEM . WF MK
Bl TaGSla 3:H 4K 3415 bp, A 11 MMETFI 10
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ANAETFAENE T RIE] 9 4~ SNP 12 4> DNA
v B ARG, 724 2 R LS Y Hap ] A1 Hap2.
Yue SFUIE 24 3 /N2 MR 6-SFT-A2 R R b 3Lk
M) 13 A~ SNP, JER% 3 P45 84 Hapl. HapIIF
Haplll . Dong %54 58 K I TaGASR7-A1 11 2 A+

PR (Hle 1 Hlg) HAMIER ORF, {HIEH
5OF 3k X IMAFAE 2 A 2 R/ . BRI ILAE
TaCWI-4A JE 8 ¥ X 2 4~ SNP £ &%, 1/ SNP £
T-1523 (C/T) , 55 14> SNP 7 F-1527 (T/C)
X 2 A~ SNP 4375 % N Hap-4A-C F1 Hap-4A-T-

1 NENEHEAERANFUETRREFT
Tablel Allelic variation and sequence of grain weight related genes in wheat
ER37| SR S Fric A FH (539 /SRS DA ZHE R
Gene Allelic variation ~ Marker type Sequence (5'-3") Chromosomal position Reference
TaCwi-Al TaCwi-Ala STS F: GGTGATGAGTTCATGGTTAAT 2AL [48]
R: AGAAGCCCAACATTAAATCAAC
TaCwi-Alb F: GTGGTGATGAGTTCATGGTTAAG
R: AGAAGCCCAACATTAAATCAAC
TaGW2-64 Hap-64-G CAPS F: AGAAAGGGCTGGTGCTATGGA 6AS [48]
R: TAACGCTTGATAAACATAGGTAAT
Hap-64-A F: GTTACCTCTGGTTTGGGTGTCGTG
R: ACCTCTCGAAAATCTTCCCAATTA
TaGW?2-6B Hap-6B-1 KASP F: GTTGGTGTCATTTGTAAAGCCCA 6B [49]
R: CCTGGGGTGCAAAACTGTTCGGA
HoAt F: GTTGGTGTCATTTGTAAAGCCCC
R: CCTGGGGTGCAAAACTGTTCGGA
TaGS-DI TaGS-Dla STS F: AACTTAGGGAGCGAAAACAA DS [50]
TuGS-D1b R: CACCAAGACTGGAGATGAAA
TaSus2-2B TaSus2-2Ba — F: TAAGCGATGAATTATGGC 2B [51]
R: GGTGTCCTTGAGCTTCTGG
TaSus2-2Bb F: CTATAGTATGAGCTGGATCAATGGC
R: GGTGTCCTTGAGCTTCTGA
TaGS2-2B TaGS2-2B-a InDel F: GAGAGGGAGCCTCTGTCCTT 2B [42]
TuGS2-2B-b R: CATCGTGGTCCTGCAGCT
TaGS5-Al TaGS5-Ala CAPS F: GTGCAATCTTGGACAAACATCAG 3AS [52]
R: AGTGCTTTGTCAACAACAGATGC
TaGS5-A1b F: GTGCAATCTTGGACAAACATCAT
R: AGTGCTTTGTCAACAACAGATGC
TaGSla Hapl CAPS F: CAGAACCATTTACCTCTGTGAAGTGCAGTTC 6D [44]
Hap2 R: CAGTTACTACTTCCTCCGGTTCTAAATACTTGTC
TaGS5-34 TaGS5-34-T CAPS F: CCCTCCAACTTCACATG 3A [53]
TuGS5-34-G R: TCATCGGTGTGTAGGAAG
6-SFT-A2 Hapl CAPS F: CTCTCTAGACATAATCAAAAGGGA 4A [45]
Hapll R: TTCTTTGATCCAATGTAGCTTCA
Haplll
TaGASR7-A1 Hlc KASP F: ATAACTGCTCACCCCCCACC 7A [46]
R: CGGGAAGGACGGGATGTATA
Hlg F: CACGGTAGAGGAGCCGGTTC
R: CGGGAAGGACGGGATGTATA
TaCWI-44 Hap-44-C SNP F: AGGGCGTCCGACCAAAGTG 4A [47]
Hap-44-T R: GCGACCTAGCGTGTATCAAGGAG
TaTGW6-44  TaTGW6-4Aa KASP F: ACGGGCCCGAGAGCGTCGCCTTC 4A [47]
R: TGTAGGGGCCTCGGCCCTGAGCGT
TaTGW6-44b F: AGTGCACGGGCCCGAGAGCGTCG
R: TGTAGGGGCCTCGGCCCTGAGCGT
TaGWS-7B TaGWS8-Bla STS F: CGCTCATCCATTCCTTCATCG 7BS [54]
TaGWS-B1b R: GCTATATGGGTTGGTGTCGC
TaFlo2-A1 TaFlo2-Ala InDel F: ACCCCTCCTCCGTTATCGTC 2AL [55]
TuFlo2-Alb R: CCTCCTTCTTCTTGCGGTCG
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FE 219 43347 98 /N 22 Hh R 55 6 A8 S A7 100 B o AT R
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(R ORTEG, DR E 4 0 = DX e B 5 D e SRk 1 A S o 461
U1 Zhang 256813 . CRISPR/Cas9 H A X} TuGW2-64
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Multidimensional Analysis of Wheat Grain Weight
Genes: Research Status and Breeding Prospects

Xu Nali, Liu Xiaoyu, Wang Liping, Zhong Sizhi, Zhou Guoqin, Yin Zhigang,
Chen Hong, Chen Zhenzhen, Ma Jiayun, Chen Jun, Zhu Baolei, Shi Shoushe

(Xinyang Academy of Agricultural Sciences, Xinyang 464000, Henan, China)

Abstract Wheat is one of the three major food crops in the world and plays an extremely important role in
ensuring food security, while grain weight is one of the three yield components restricting yield levels. At
present, domestic and foreign scholars have conducted extensive research on grain weight genes, confirming that
grain weight is a quantitative trait controlled by multiple genes and is affected by many factors. In this paper, the
research progress of wheat grain weight genes is systematically reviewed based on five aspects: the influencing
factors of wheat grain weight, biological regulation pathways, genetic mapping analysis, cloning and variation
types of grain weight-related genes, and the application of grain weight molecular markers in assisted breeding. It
clarifies that wheat grain weight is regulated by multiple genes through multiple pathways, summarizes the
distribution of quantitative trait loci (QTLs) related to wheat grain weight, and reveals the favorable allelic
variation of existing grain weight genes and their utilization in wheat germplasm resources, which provides a
theoretical basis for the improvement of wheat yield traits and the cultivation of high-yield wheat varieties.

Key words Wheat; Grain weight; Gene; Regulation pathway; Genetic mapping; Allelic variation

MABIT R 2027 & ({E4ZeE)

WEVAE) Rl ERFHE AR 238, PEEY S P ERWEZBAEYRN0E 50pr3E[F 375
A RAEMIRIEIAT . (IEYZ2E) AT 1985 &, J& B STt i s = i kA s B AR 3 T,
A EFSOZ DT R ERAZ O] AR AZORT]. BRNS—ES Y S : CN 11-1808/S,
FE PrbsiE e 4L AR 5 . ISSN 1001-7283.

(EMZREY FEEEALELGR . B M PR AR A Y E I5 R IGHHE.
PR Lolfs BHEAR . FrRHL. SRS, S0 % R NFHRAIEMIF R 7. KEBE
R AE RN A ARAE N 5%

CEMIAEY RXAT], K16 FF, BHEM 36.00 7T, 24 216.00 7. EHNIMAFFRIT, MEEMNRS:
82-220, HEAMU'T: BMS5983. kil vl ELIEIL K 2 g 1T W
Huhb: bR X BRI 80 5 (VEMIZE) gwiE

fi%%: 100081

Hi%: 010-82108790

E-mail: zwzz304(@caas.cn

W3k:  http://zwzz.chinacrops.org/




	1  小麦粒重的影响因素
	2  小麦粒重的生物学调控途径
	2.1  调控因子TaFT-D1的调控途径
	2.2  CAMTA2-GCN5复合体的协同作用
	2.3  TaHDA9-TaSRK-TaPsbO调控模块
	2.4  TaSnRK1-TabHLH489调控模块
	2.5  OsGSK3-EOG1调控模块
	2.6  转录因子MYB44调控途径

	3  小麦粒重的遗传定位分析
	4  小麦粒重相关基因的克隆及其变异类型
	5  小麦粒重分子标记在辅助育种中的应用
	6  展望

