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IX A, 120054 (158 200Fk-hm >N F|20164F (1)
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2007) i [R5 J5k BR], 388 3ok 52 e ) 2 ) ok R 4 O A
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DWARF1 (Choe et al., 1999)¥)[RJE 3£ [A; dri1F1dri2
B gt YABBY ZK R sk A 1, H.dri2mT LAY 55 drl 1Y)
YEH .

Ig 1A g2 FRAZ A )38 AL 4 T R W, 3X 2> 56 K]
PP =%t R E@E, HEREAFIIGE, Hig2
KIEVER 5T Ig1 (Harper and Freeling, 1996). na2
WHEBR& K, 1 BRI AT BE 1 42 drl1 A dri2 ) 7% 4k
(Strable et al., 2017), K BIX 3/ K] fg i@ BRAH
Kk . RS RERH, BRE5i&
PRAE AR TR G R EE R, (HiX34
5 W2 5BRi& 14 1 B Ak 7 2L S BATT 2 (8] A2 ] B
PRI SRANTE 4

T K K 44 % (teosinte) 5 J& T & B 22 )& (Zea),
B EoKAN, ZERHETNEMARR KGR, Hh
Z. mays ssp. parviglumis;& T K {) B H e Fh . BT,
FH =F 1 7381 20 1) I K44 22(CIMMYT accession 8759,
J&TZ. mays ssp. parviglumis)Fl T K H 35 ZW2244
A B I BCSs BE 44, 58 A1 1 124> 45 il i J& £ 11
QTLs, Ff % 3 24 20 B K 1 QTLs —— UPAT
(Upright Plant Architecture1)FI UPA2EAT 1 K54 &
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K. UPATHEALEI223 Kb[X 8], %X A A& 14
% 5BR& & 12 1t £ [ (brassinosteroid C-6 oxi-
dase1, brd1); UPA2WI# € £ 31240 bpaEgmid X [A]
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9.5 kb, ZhREIGIUELS SRR, MM E, ZmRA-
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M e R KRR S AR brd 118 R IA MR A A
K JE £ (Tian et al., 2019).
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motif, X fhmotif i] A SBP & iR A, #F 7 A 3
UEHEMILG 2R (1 m] LAZE & ZmRAVLTI Ja sh T IX, i
Mo Rk . @ R R 42 . EMSA R
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WESEDRLAFILGTIX 24N 8 A R AF/E B BAE . L4,
T K 5 AR O A T B RO Ay BT RS, AH b ROR S AL
FEK, UPA2IT) R 2 H 25 A J5E TR BIR 20 1) ¢ 't R i 1
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1EUPATIHIIE 3L R rf, brd 111355 & 8w,

e fbk R, bra THEFRIAM B — PR SE T 1X — 45
B, KUY bradtil it FIE &) ST KA. AR
ZmRAVL 1R AR, brd1H )R IEE EE T,
M TEbrd 1R IE MR, ZMRAVLTFRIE B
g KW brd 11 T ZmRAVLT Rt . ZmRAVL 14w &
B34 Wk 1% S R, IS8 53¢ Rl 7T LA 45 A E-box
motif (CANNTG) (Je et al., 2010), 1fibrd 11251
X & A 54 2K motif, R 448, EMSA. ChlIP-
qPCR % J5 Az Joi s ok i 2 ik 55 SI2 56 251 1UF S ZmRAVLA
HHET LAGA brd 11 R BT IX, 3211 4% brd 124 K 11
KiK. brd i FRIE MR N IRBRAKT 23 w1, 1
ZmRAVL 1R R AR I 2. 25 FEAIC

Tian%5(2019) ) A 78 3F — 25 WM 7 R oK R A
RS (E1). LGS ZmRAVL1I# 1A, DRL1
# ZmRAVL1 )ik, DRL15 LG (A HAE 41
LG1X ZmRAVLTBOEEH . ZmRAVL1I %~ iE
brd 1335, 1 brd 138 it 8 1 BRI & i 45 Tk i
FfKAN GG RE, UH LA R BB fE: (1) Ig2
Hlg1hr FHE—AN g%, Hig2RkEDhieH g1,
EAZ AT A EAE A AN 5 (2) LG15DRLAY
HAENLHI EL A i, DRL21E ADRLAFIHE 31, A LA
5 DRLMIVEH, {EDRL2UT 52 MIDRL1 LA M /& 75
H5LG1 274 B AR, 8RR H; (3) ZmTACTAHI
ZmCLAg@ i fpig i it e A LA K e B 5 H e
B 2 IAAFAEAH EAR ), 2 — AME AR BRI 10 1

UPATHI UPA2I) 5 [ AN Mt il 1 oK
N kb ey et pu R e R (TS R sk M TN S VA o5 i)
BEKME. KRS T UPASAL SN G N Tk 2
(AR K 108)H, AT DLAE #4514 T (10 500 4%
‘hm™) & 3 877 X ZmRAVLT B 47 i A 4% 1
(CRISPR/Cas9#1RNAI), th 1] DL 3 o B T KR A,
FEH = FOK I %5 A8 2 B (Tian et al., 2019).
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Figure 1 A proposed pathway regulating the leaf angle in
maize

g2 regulates Ig1 with an unknown mechanism. LG1 and
DRL1 activates and represses the expression of ZmRAVL1,
respectively. The DRL1-LG1 complex represses the LG1-
activated ZmRAVL1 expression (DRL2 may have a similar
function as DRL1). ZmRAVL1 regulates the expression of
brd1, which, together with nana plant2 (na2), are involved in
the biosynthesis of brassinosteroid (BR) and eventually reg-
ulate leaf angle. Solid and dash lines indicate the clear and
unclear regulatory mechanism, respectively.
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A Teosinte Rare Allele Increases Maize Plant Density and Yield

Jie Liu, Jianbing Yan'
National Key Laboratory of Crop Genetic Improvement, Huazhong Agricultural University, Wuhan 430070, China

Abstract Increasing plant density is an important approach to boost crop yield, and leaf angle is one of the key factors
affecting plant density. Recently, Feng Tian’s lab from China Agricultural University cloned and characterized two major
QTLs (UPA1 and UPA2) regulating leaf angle in maize. The underlying genes are brd1 and ZmRAVL1, respectively, and
both of them are involved in the brassinosteroid (BR) pathway to regulate leaf angle. UPAZ2 is located 9.5 kb upstream of
ZmRAVL1 and is bound by DRL1. LG1, another leaf angle protein, directly activates the expression of ZmRAVL1. DRL1
and LG1 physically interact and the resulting complex in turn represses the LG1-activated expression of ZmRAVL1. The
teosinte allele of UPA2 has a higher binding affinity with DRL1, resulting in the reduced ZmRAVL1 expression, which
consequently down-regulates the brd7 expression and leads to the decreased brassinosteroid level, thereby reducing the
leaf angle. The introgression of UPAZ2 teosinte allele into maize and the manipulation of ZmRAVL1 significantly increase
maize yield with increased plant density. These findings have paved a new avenue for molecular breeding of high-yield
maize varieties.
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