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QTL Mapping and Candidate Genes Analysis for Ear Length in
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Abstract: The ear length, which associates to the number of grains per ear and the yield production, is one
of the important traits in maize breeding. It is of great significance to explore QTL and genes related to ear length
traits in its genetic improvement. In this study, two high-generation sister lines showing significant difference on
ear length were used to generate a F, population and derived F, ; population. Both parents and the F, population
lines were genotyped using the Maize6H-60K Gene Chip. The ear length in the F, and F, ; populations were
measured and subjected for QTL mapping by three statistical methods ICIM, GCIM and dQTG-seq. The
results showed that 7 QTLs and 43 QTNss related to ear length were identified by three methods, each of which
explained the phenotypic variation of 2.04%-10.24%. A stable QTL gEL6.01 on chromosome 6 was found by
different methods. According to the results of gene annotation in the gEL6.01 and the expression profile data of
reference genes , five candidate genes Zm00001d035514 , Zm00001d035526 , Zm00001d035537 ,
Zm00001d035553 and Zm00001d035535 were proposed associating with ear length. Collectively, these results
laid a foundation for the future gene isolation and their use in ear length improvement in maize.
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Table 1 Mean value, extreme value, coefficient of variation, skewness and kurtosis of ear length in F,, HNF, , and SYF, ,

populations
LixL2 i Zese et
AEfy bt N Crossing offspring of L1xL2
Year Location  Population gy gz HME MK ERRM e (s
Mean SD Min. Max. cv Skewness Kurtosis
2021 RH F, 12.23 1.25 8.40 16.20 10.19 0.03 0.20
2021 35| HNF, , 11.04 0.84 7.90 13.20 7.65 -0.13 0.17
2022 LA SYF 11.75 0.99 8.40 14.90 8.46 -0.03 0.65
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Table 2 Detailed information of genetic linkage map

dQTG-seq 7E HNF,  #F {4 o 46 il 2] 5t 25 SCHE A 19
NQTNs(#£4),

4545 ICIM . GCIM F1 dQTG-seq 3 5 1k |, £¢
4 F, HNF, . fI SYF, . i 3 MR B E N 45 1, &
BLTE 6 5 YL Ak FAFAE— D FEAS [R] FRBE AR 44
¥ A7 ) B F 0 QTL iz 4% (AX-107996468 ~ AX-
247242292),#72.85 Mb, - HA 44 M qEL6.01

Pefafk SNP ¥ AT (M) Fric g (cM)
Chromosome Number of SNPs Linkage distance Average distance between markers
1 251 348.72 1.39

2 110 171.88 1.56

3 233 374.11 1.60

4 31 37.22 1.20

5 247 410.78 1.66

6 281 340.48 1.21

7 124 182.79 1.47

8 87 103.97 1.19

9 58 46.73 0.81

10 74 78.34 1.05

&1t Total 1496 2095.02

) Average 1.40

£3 FHICIM GCIM %3t F, HNF, ,#1 SYF, , B AT KA QTL E iz
Table 3 QTL mapping of ear length in F,, HNF, ; and SYF, ; populations using ICIM and GCIM

orap R ) R W BE
QTL Name me Marker interval Mapping interval LOD PVE Additive  Generation Method
qEL-2-1 2 AX-108097808 ~ AX-90739563 35308939 ~ 35420447 3.53 4.34 0.32 SYF,, GCIM
qEL-2-2 2 AX-107939086 ~ AX-108093213 230222387 ~ 230365609  4.03 2.04 0 F, GCIM
qEL-3-1 3 AX-108101904 ~ AX-108019151 190656822 ~ 191133897  3.56 2.19 0 SYF,; GCIM
qEL-5-1 5 AX-107960145 ~ AX-107967959 18757665 ~ 18911482 5.86 9.66 0.60 F, ICIM
qEL-6-1 6 AX-107996468 ~ AX-108015384 29933230 ~ 30690219 4.10 10.24 0.49 SYF,, GCIM
6 AX-107996468 ~ AX-108015384 29933230 ~ 30690219 4.48 7.29 0.51 F, ICIM
6 AX-108019967 ~ AX-107996468 29933230 ~ 30476196 3.92 3.39 0.32 F, GCIM
6 AX-107957789 ~ AX-247242292 30238241 ~ 32785746 4.86 8.54 0.30 SYF, , ICIM
qEL-7-1 7 AX-107987357 ~ AX-107946121 173268502 ~ 173364739  3.93 6.32 0.44 F, ICIM
qEL-10-1 10 AX-86277957 ~ AX-107938325 102860189 ~ 103079716  3.96 7.15 0.40 SYF, , ICIM
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Table 4 QTNs localization of ear length in F,, HNF,_ ; and SYF, ; populations using dQTG-seq
el i fusop) o PRI e ey ol PR
Population Marker Position Rid Rid Population Marker Position B Rid

Gw  Smooth Gw Gw  Smooth Gw

F, AX-108075784 1 30541733 9.24 10.95 HNF,,  AX-247236770 4 824775 12.39 11.08
F, AX-91846788 2 220528063  9.25 10.14 HNF, ,  AX-247241945 5 218713908 10.88 10.89
F, AX-107991875 2 230779894 12.01 12.80 HNF,,  AX-90601962 5 220580680 15.08 12.99
F, AX-107953842 3 187650449 7.14 7.65 HNF,,  AX-108040898 S 223267834  7.27 8.33
F, AX-247259223 6 20153062 7.77 7.79 HNF,,  AX-108084852 6 165627966  9.69 9.35
F, AX-247242292 6 32785746 7.86 9.08 HNF,,  AX-107962422 7 123305175  9.31 8.67
F, AX-108029447 6 47616495 6.24 7.80 HNF,,  AX-86277957 10 102860189 10.81 10.51
F, AX-91014937 6 148257247  8.17 9.10 HNF,,  AX-86256609 10 108821777  8.15 8.16
F, AX-108041924 6 159355691  9.50 9.78 HNF,, AX-107963687 10 113185987 14.52 13.11
F, AX-107947814 6 165171910 11.74 12.21 HNF,, AX-107951813 10 118816942 10.19 9.48
F, AX-108027699 7 173952526 15.75 14.93 HNF,,  AX-86323004 10 132236900  8.15 7.71
F, AX-86319029 7 178846216  8.98 8.62 SYF, ; AX-108075560 1 176346275  7.74 9.60
F, AX-108035572 7 180593154  7.87 7.68 SYF, AX-90739563 2 35420447 8.75 8.23
F, AX-91121904 9 23388074  10.33 10.04 SYF, , AX-107991875 2 230779894  6.82 9.97
HNF, , AX-108047757 1 223297297 11.03 8.83 SYF, , AX-107973354 3 77181 16.51 12.98
HNF, , AX-107986778 2 31800999 6.61 8.04 SYF, , AX-247236770 4 824775 9.90 8.91
HNF, , AX-107994290 2 38268698  11.65 11.51 SYF, , AX-247242292 6 32785746 9.50 9.34
HNF, , AX-108060386 2 219725155  8.30 7.96 SYF, , AX-108038407 7 125921578 10.12 9.29
HNF, , AX-108023493 2 221313468 11.45 11.64 SYF, , AX-107937175 7 178787794 10.06 7.85
HNF, , AX-107976650 2 223804204 13.27 13.26 SYF, , AX-86319249 8 28559336 9.13 8.32
HNF, , AX-91846788 2 220528063 12.98 13.03 SYF, , AX-108033983 8 70680745 9.13 8.21
HNF, , AX-107973354 3 77181 9.50 10.63

24 REEEAT

M4 bR 7 45 2R, gEL6.01 5E i 1F
29933230 ~ 32785746 bp Z [a] , HoH 4115 30 4~ i
EAFIEA . I MaizeGDB Xf 30 5L R #4714
B, o 11T B DD e Bl B B 4 F s
(5), 456 FRILFA S5 5 F B73 1) RNA-seq 2k
R iR 3% 17400 (| D) AN Zm00001d035514
Zm00001d035526,Zm00001d035537.Zm00001d035553
F1 Zm00001d035535 T3 PR 7 e A8 0 Fell J 3L op
Fik . Hd Zm00001d035535 AN 7E T J 35 e
hik, HS wus A A JE T WOX &K%, 7] 5
Z 5T A A8 T M R A28 B i
KB o

£S5 qEL6.0I R ERERFETHAEE T
Table 5 Functional annotation of genes within the gE£L6.01

interval

S R

Gene ID Annotation
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Fig.1 Heatmap of the expression of 11 candidate genes within the localization interval

3 g
3.1 EMIERMIEER

T RBEACIRE f 2 BRI i 1 S e B R, 2
FEREA S — R AN e S [R] 4  AR XA R A
PER G DR BN Sk , DR mi 5 N B ) K o 1
AR, IEANEE TV 2 AW ik 7 e i
AT VA% e AR I 22 064, FilF Maize6H-
60K JE RN Xt FOKR AR 4T QTL 2 o7, 7E 6 5 44
8 {4 bin6.01 DX [1] P A8 — 4™ 2 &2 A il 2] 1) B2
QTL {3 55 gEL6.01, f# FE T 6.32% ~ 10.24% 1) 3R !
A5t 65 YLt AR R E A IR TS B A, Yang
SEUVHFH DH R AE 6 YL o fk b A 2] — s il i
KB QTL #% 5 Jia %52 F FH Yed 78 S Hoiw 45 3L R 7E
6 T Ytk I R ILT — gt 22 2R/ 05 2 TR B 1K
i) 4 ) R FIAA TR SR TR 5 Xiao 2622 1 T 104>
2 A A RBEARAEA [FAEEN X RSB R R 1 7
B, 7E 6 S Y iR g7 3 4 4> QTL AL, Hrh A~
QTL i mi KA TTHR R K T 10%, (0 LRGSR 5
AT F3LQTL AL A5 gEL6.01 FFAS—E, Ui A
[R5 s MR AL Y o A5 A N 25 AP e 22 5%,

XA R T S R T4 &, 5B AR R
TR A KE S KRR ) SR L PR Pt S
Fro I6Ah, YiZSRI 301 5y 4 E 28 2 M IF, B A
AT R 7, E AL F) 18 K A 56 A9 QTLs,
qELG6-2 WP PR B 5 A B 5T AX-91014937  AX-
108041924 Wi 4~ SNP & 4 , gEL10-2 5 A& 5%
qEL-10-1 F| 4 . M oh, 7 5 4 @K | AX-
86319029 Fric 5 Li 25 @ A 45 B v i gxEL-7-1 &
Ao B, ABF5E T gEL6.01 1E R—AS8 89 QTL fif
A R R S 1 R A A0 2 7 B Ik X T Re A
FEPRAEHT Y S
3.2 (REEEAT

H4iE MaizeGDB {3 455 , Zm00001d035535
5 wuUS i J& T WOX & R Z ik, #E /i AWF5E
WOX FE K F5 Hp wUS 3[R 4 45 10000 431 4 21
20 T Y B R IR, A Ty 4 A ZH U (] X
Hk B AN ] P B A IR A D e B 22 52, JF a8
4 v v B AR ST Y CLV-WUS 11 5z fo 8 4 188 B 8 1
R BB Zm00001d035535 T8 /KA v i [ 5
FEH OsWOX3B W) ARNRF I N B & B 58
T AR K DL M B R OB B 20 [k e



276 LN/ S L 1 G S 4 25 %
Zm00001d035535 ] 8 .75 WOX % ji% v AH UL i h maize four-cross population correlation analysis and path
ﬁlé Mﬁﬁ?ﬁ ﬂﬁ EE?K*E‘[’,/Q E,(inﬁ Zm00001d035526?ﬁ analysis. Chinese Agricultural Science Bulletin, 2020,36(14):

N R D by o
B . ~ _ 22-27
W —A IS, KR 23R8 8 11 S 5 KR (61 R e L T L A SR KO
S JESAEEN 51 5 IR, AR, TG L - T
R RE Wit E 54 INB oz ke F ok . = v L N
FERLY AT L 2 AN SR A 2 KRS e B B R 16 130 67 A2
e — — A r 7 =
KL /N RN B Bl 2 (136 2 5 G722 1) TE SN 2017,32(51):160-165
T AE R B . Zm00001d035514 2= C2H2 ¥4 Lv Y'Y, Zhang M, Shen D D, Zhang S D, Li T, Qu P,
%%%{ﬁ%qj E/\J_A/l\% ,C2H2 _btg;‘q:g% E%% Zhang E Y. Correlation and path analysis of yield and ears
+ 7511: )FE % ':F‘Eg E/] %% j:k" e P |ﬁ *E % E],:J " {/( characters of maize regional trials. Acta Agriculturae Boreali-
VTR pe s = Y
- Sinica, 2017,32(S1):160-165
2 X‘ ‘Q'fii ; ‘EI\#/ ‘EHJTTW] L\ - ‘Tj_ \j: ’ ’
BRI EEJ}LLerﬁj ’Urﬁ/ﬁﬁk%j 7] WP SR S AL, SR 3K e, 2L, B
ZAT2 IR 5 SRR IO, A (B BEE A TR EEAR 69 QTL 4007 . 30 e 2% 2% 4, 2008
AR/, I ELOTE o383 3 DX CBFs 3 11 44 i AE (2):145-149
W N B B HE S Xie HL, Feng X X, Wu X, Wang SJ, Yuan Y L, Zhang Z F,
Yuan L, Hu Y M. QTL analysis for ear traits in maize using
Ay
4 z:lglb molecular markers. Journal of Henan Agricultural University,
2008(2):145-149
) — 0 E < E_ £ 1= ) = >
AEFELA — XA AT 0 25 22 57 (1 i T AUk [8] LiJZ, Zhang ZW, Li Y L, Wang Q L, Zhou Y G. QTL
Y AN =}
IRk & R SEA 43 5 A FH ICIM L, GCIM Al dQTG-seq 3 consistency and meta-analysis for grain yield components in
ﬁ‘jf/fXd‘ Fzﬁ F23:EF??ZHE{_\‘7 s ;j\:ﬁ:ﬁfiu 7 /I\ QTLS %[I 43 three generations in maize. Theoretical and Applied Genetics,
AQTNs. Jirk 6 3k FAEte— e R FREA 2011, 122(4):771-782
FUAE R E M8 e s QTL’f_\i 5 ’jgpg‘ﬁ:ﬁgﬁ [9] Zhang Z, Shen T, Jiang T, Hu X L, Wen M, Qiu H B.
.y o Quantitative trait loci mapping of maize (Zea mays) ear traits
qEL6.01, MH5275 FEIR 4 i1 R S R ik i 44T, 1l .
N under low-phosphorus stress. Plant Breeding, 2022, 142(1) :
M Zm00001d035514.Zm00001d035526., Zm00001d03 1223
5537.Zm00001d035553 F1 Zm00001d035535 & 1] fig [10] Wang LW, Zhou Z Q, Li R G, Weng J F, Zhang Q G, Li X
VAP R L A H, Wang B Q, Zhang W Y, Song W, Li X H. Mapping QTL
for flowering time-related traits under three plant densities in
B2TH maize. The Crop Journal, 2021, 9(2):372-379
2
(1] LuoN. Meng Q F. Feng PY. QuZ R, Yo ¥ H, Lin DL, L1178 T50E B € JRI0 IR F 25 5% XUBL 205, 5
» e > E‘/‘% _ B3 4 2
Miller C, Wang P. China can be self-sufficient in maize iR BRI . KRB R QTL q21EL GZ (RRAMEAL . A )
AL A . .
production by 2030 with optimal crop management. Nature T BT, 2021,22(5) : 1394-1401
Communications. 2023. 14(1):2637 TuL, GaoY, LiuPF, Guo XY, Wang AG, He B, LiuY,
[2] JiaHT,LiMF,LiWY. LiuL, Jian Y N, Yang Z, Shen X Zhu Y F, Wu X, Chen Z H. Fine mapping of the ear length
M, Ning Q, DuY F, Zhao R, Jackson D, Yang X H, Zhang Z major QTL ¢2/EL-GZ in maize. Journal of Plant Genetic
X. A serine/threonine protein kinase encoding gene KERNEL Resources, 2021,22(5):1394-1401
NUMBER PER ROWG6 regulates maize grain yield. Nature [12] XiaoYJ, LiuHJ, WuLJ, Warburton M, Yan J B. Genome-
Communications, 2020. 11(1):988 wide association studies in maize: Praise and stargaze.
[3] NingQ, Jian YN, DuYF, Li Y F, Shen X M, Jia H T, Zhao Molecular Plant, 2017, 10(3):359-374
R, Zhan J M, Yang F, Jackson D, Liu L, Zhang Z X. An [13] Liang Y M, Liu H J, Yan J B, Tian F. Natural variation in
ethylene biosynthesis enzyme controls quantitative variation in crops: Realized understanding, - continuing promise. Annual
maize ear length and kernel yield. Nature Communications, Review of Plant Biology, 2021, 72:357-385
2021, 12(1):5832 [14] Liu H J, Yan J B. Crop genome-wide association study: A
(4] BRRIL IR ZS . FEE . Mttt . B R K SRR MR harvest of biological relevance. Plant Journal, 2019, 97 (1) :
PR RILEA ST AR, 2012(5) :100-104 818
Chen G, Zhang Z D, Wang P, Tao H B. Comprehensive [15] Flint-Garcia S A, Thornsberry J M, Buckler E S IV. Structure
analysis on ear characters and yield of the different maize of linkage disequilibrium in plants. Annual Review of Plant
varieties in dryland area. Crops, 2012(5):100-104 Biology, 2003, 54:357-374 . .
[16] XISCE, Wenrsm, SREAN, BUKEE , BUIERE, Mot ol , LN gE . £

[5]  SHPRIS, AR, HOKME , PR R . FOKDUSSHEARRET
PEARAAHSC R A2 534 . rh e~ 4z, 2020,36(14) :22-27
ShiQL, Li KW, Dong Y B, Ran WL, LiY L. Ear traits of

KPR B H— FREC A 7 09 SR 43 A . AR ) 35k £ 0 U
i, 2020,21(3):706-715
Liu WT, JianL Q, GuoJJ, Zhao Y F, Huang Y Q, Chen J



2 4

PN 7R 55« e A QI R R i KRB MR QTL S i 5E I

277

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

T, Zhu L Y. Association analysis of ear-related traits and their
general combining ability in maize. Journal of Plant Genetic
Resources, 2020,21(3):706-715

REEL, B i, 5 S0k, R EEHT, VA, IV, TRk T, Tk
£ SR IG  TOKRTEAC A B D A ORI AT . o3 AL 1
2022, URL: https://kns. cnki. net/kems/detail/46.1068. S.20220630.
1359.004.html

Xiong XH, Duan HY, LiWL, LiJ X, SunL, SunY, Qin
Y T, Tang J H, Zhang X H. Genome-wide association study of
ear length in maize. Molecular Plant Breeding, 2022, URL:
https : //kns. cnki.net/kems/detail/46.1068.S.20220630.1359.004.
html

LuoY, ZhangM L, LiuY, LiuJ, Li W Q, Chen G S, Peng
Y, Jin M, Wei W J, Jian L, Fernie A R, Yan J B. Genetic
variation in Y/GE! contributes to ear length and grain yield in
maize. The New Phytologist, 2022, 234(2):513-526

LiuHJ, Wang X Q, Xiao Y J, LuoJ Y, Qiao F, Yang WY,
Zhang RY, Meng Y J, SunJ M, YanSJ, PengY, NiuL Y,
Jian L J, Song W, Yan J L, Li C H, Zhao Y X, Liu Y,
Marilyn L W, Zhao, J R, Yan J B. CUBIC: An atlas of genetic
architecture promises directed maize improvement. Genome
Biology, 2020, 21(1):20

Bommert P, Nagasawa NS, Jackson D. Quantitative variation
in maize kernel row number is controlled by the FASCIATED
EAR?2 locus. Nature Genetics, 2013, 45(3):334-337
TianHL, YangY, YIHM, XuL W, He H, FanY M, Wang
L, GeJ, Liu Y W, Wang F, Zhao J R. New resources for
genetic studies in maize (Zea mays L.) : A genome-wide
Maize6H-60K single nucleotide polymorphism array and its
application. The Plant Journal, 2021, 105(4):1113-1122

Wen Y J, Zhang Y W, Zhang J, Feng J Y, Dunwell ] M,
Zhang Y M. An efficient multi-locus mixed model framework
for the detection of small and linked QTLs in F,. Briefings in
Bioinformatics, 2019, 20(5):1913-1924

Li P, Li G, Zhang Y W, Zuo J F, LiuJ Y, Zhang Y M. A
combinatorial strategy to identify various types of QTLs for
quantitative traits using extreme phenotype individuals in an F,
population. Plant Communications, 2022, 3(3):100319
McCouch S R, Cho Y G, Yano M, Paul E, Blinstrub M,
Kinosita T, Blinstrue M, Morishima H M. Report on QTL
nomenclature. Rice Genetics Newsletter, 1997, 14:11-13

Liu G, Zhao T, You X, Jiang J, Li J, Xu X. Molecular
mapping of the Cf-10 gene by combining SNP/InDel-index and
linkage analysis in tomato (Solanum Ilycopersicum). BMC
Plant Biology, 2019, 19(1):15

Li Z Q, Xu Y H. Bulk segregation analysis in the NGS era: A
review of its teenage years. Plant Journal, 2022, 109(6):1355-
1374

Austin R S, Vidaurre D, Stamatiou G, Breit R, Provart N J,
Bonetta D, Zhang J, Fung P, Gong Y, Wang P W, McCourt
P, Guttman D S. Next-generation mapping of Arabidopsis
genes. Plant Journal, 2011, 67(4):715-725

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

Zhang H W, Wang X, Pan Q C, Li P, LiuY J, Lu X D,
Zhong W S, LiMQ, HanL Q, LiJ, Wang P X, Li D D, Liu
Y, Li Q, Yang F, Zhang, Y M, Wang G Y, Li L. QTG-seq
accelerates QTL fine mapping through QTL partitioning and
whole-genome sequencing of bulked
Molecular Plant, 2019, 12(3):426-437
Takagi H, Abe A, Yoshida K, Kosugi S, Natsume S,
Mitsuoka C, Uemura A, Utsushi H, Tamiru M, Takuno S.

segregant samples.

QTL-seq: Rapid mapping of quantitative trait loci in rice by
whole genome resequencing of DNA from two bulked
populations. Plant Journal, 2013, 74(1):174-183

Kang M G, Gao J. Integration of multi-omics data for
expression quantitative trait loci (eQTL) analysis and eQTL
epistasis. Methods in Molecular Biology (Clifton, NJ), 2020,
2082:157-171

Yang J W, LiuZ H, Chen Q, QuY Z, Tang J H, Liibberstedt
T, Li H C. Mapping of QTL for grain yield components based
on a DH population in maize. Scientific Reports, 2020, 10(1):
7086

Xiao Y, Tong H, Yang X, Xu S, Pan Q, Qiao F, Raihan
MS, Luo Y, Liu H, Zhang X, Yang N, Wang X, Deng M,
Jin M, Zhao L, Luo X, Zhou Y, Li X, LiuJ, Zhan W, Liu
N, Wang H, Chen G, CaiY, Xu G, Wang W, Zheng D, Yan
J. Genome-wide dissection of the maize ear genetic architecture
using multiple populations. New Phytologist, 2016, 210(3) :
1095-106

YiQ, Liu Y H, Hou X B, Zhang X G, Li H, Zhang J J, Liu
HM, HuYF, YGW, LiY P, Wang Y B, Huang Y B.
Genetic dissection of yield-related traits and mid-parent
heterosis for those traits in maize (Zea mays L.). BMC Plant
Biology, 2019, 19(1):392

YuY H, Yang M M, Liu XY, XiaY, Hu R Q, Xia Q Q,
Jing D L, Guo Q G. Genome-wide analysis of the WOX gene
family and the role of EjWUSa in regulating flowering in
loquat (Eriobotrya japonica). Frontiers in Plant Science,
2022, 13:1024515

SuD D, Wen L, Xiang W, ShiY, Lu W, Liu Y D, Xian Z
Q, Li Z G. Tomato transcriptional repressor SIBES1.8
influences shoot apical meristem development by inhibiting the
DNA binding ability of SIWUS. Plant Journal, 2022, 110(2):
482-498

Agarwal Y, Shukla B, Manivannan A, Soundararajan P.
Paradigm and framework of WUS-CLV feedback loop in stem
cell niche for SAM maintenance and cell identity transition.
Agronomy, 2022; 12(12):3132.

Schlegel J, Denay G, Wink R, Pinto K G, Stahl Y, Schmid
J, Blimke P, Simon R G. Control of Arabidopsis shoot stem
cell homeostasis by two antagonistic CLE peptide signalling
pathways. eLife, 2021, (10):1-30

Chen Z, Li W, Gaines C, Buck A, Galli M, Gallavotti A.
Structural variation at the maize WUSCHEL] locus alters stem

cell organization in inflorescences. Nature Communications,



278 LN 7/ G N A G S 25 4%

2021, 12(1):2378 51(8):1315-1329

[39] Honda E, Yew C L, Yoshikawa T, Sato Y, Hibara K I, Itoh J [43] Zhou SR, Wang Y, LiWC, Zhao ZG, Ren YL, Wang Y,
1. LEAF LATERAL SYMMETRY1, a member of the WUSCHEL- GuSH, LiQB, Wang D, Jiang L, SuN, Zhang X, LiuL L,
RELATED HOMEOBOX3 gene family, regulates lateral organ ChenZJ, Lei CL, Wang J L, Guo X P, Wu F Q, Hiroshi I,
development differentially from other paralogs, NARROW Wang HY, Wan J M. Pollen Semi-Sterilityl encodes a kinesin-
LEAF2 and NARROW LEAF3 in rice. Plant Cell Physiology, 1-like protein important for male meiosis, anther dehiscence,
2018, 59(2):376-391 and fertility in rice. The Plant Cell, 2011, 23(1):111-129

[40] SunW Q, Gao D W, Xiong Y, Tang X X, Xiao X F, Wang C [44] Han G L, Wei X C, Dong X X, Wang CF, Sui N, Guo JR,
R, Yu S B. Hairy leaf 6, an AP2/ERF transcription factor, Yuan F, Gong Z Z, Li X Z, Zhang Y, Meng Z, Chen Z,
interacts with OsWOX3B and regulates trichome formation in Zhao D Z, Wang B S. Arabidopsis ZINC FINGER PROTEIN1
rice. Molecular Plant, 2017, 10(11):1417-1433 acts downstream of GL2 to repress root hair initiation and

(417 AT, AR, 22 8 Y RO SR AT, 95 e, /N, 22 elongation by directly suppressing bHLH genes. Plant Cell.
V. — 13K HE Os WOX3BHE P BRIR AL R M5 . b B K AR 2020, 32(1):206-225
2£,2021,35(2):112-120 [45] Shi HT, Wang X, Ye T T, Chen F F, Deng J, Yang P F,
Zheng YL, YuLC, An XX, Cheng XL, RenLJ, SuZL, Zhang Y S, Chan Z L. The cysteine2/histidine2-type
Zheng X Y, Lan T. Identification of a knockout mutant of transcription factor ZINC FINGER OF ARABIDOPSIS
OsWOX3B gene in rice (Oryza sativa L.). Chinese Journal of THALIANA6 modulates biotic and abiotic stress responses by
Rice Science, 2021,35(2):112-120 activating salicylic acid-related genes and C-REPEAT-

[42] Kitagawa K, Kurinami S, Oki K, Abe Y, Ando T, Kono I, BINDING FACTOR genes in Arabidopsis. Plant Physiology.

Yano M, Kitano H, Iwasaki Y. A novel kinesin 13 protein

regulating rice seed length. Plant and Cell Physiology, 2010,

2014, 165(3):1367-1379



