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Abstract: Drought—resistant Zheng 36 and weak drought—resistant B73 were used as experimental materials.
Cloning and sequencing analysis indicated that the gene contained a 2034 bp open reading frame and translated 677
amino acids. Protein analysis showed that the protein has no transmembrane domain and belongs to a highly hydro-
philic protein. The subcellular localization is located in the nucleus. Analysis of potential phosphorylation sites re-
vealed that the ZmARF1 protein contains 39, 16, and 6 potential serine, threonine, and tyrosine phosphorylation
sites, respectively. The composite phylogenetic tree, functional domain and conserved motif analysis indicated that
the homologous gene was highly homologous to other species, indicating that the gene is functionally conserved in
different species. ZmARF 1 is a constitutively expressed gene, which is positively induced by drought stress, and the
expression level of Zheng 36 gene is increased more than B73. The predicted interaction function proteins mainly
regulate the stress response and growth and development of plants under stress by regulating hormone response gene
expression and participating in hormone—mediated signaling.
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BB, ULBH ARF 2R IE R sl 2R A 1. A
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SFRYSE R, 43 IR A N A Ui B3 DNA 45 4 45 14 45
(DBD), 1] B 256 T 3L A 317 19 AuxREs ; Hr[i]
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Ak BORHIE R A K 5 B73 59 EAR R et
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B73 FIAS 36 AF bR A=K 254 7, 30°CHL IR B 5% 16 h.
26°CHE 17 16 h, AR BE K 30% ~ 50% 5 24 B73 Fl
K36 K 2 3 0t 1O, S 3 — S0 TR 474k
B 43514 CK(Hoagland & 77 7%) . PEG 4b B (Hoagland
B IR +20% PEG), 7EJHE 8 h B IR BT BHE
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L3 ANFE S, HAE AR AL A7 T -80° B AIK
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1.2 E RNAREUK cDNA & B #1 qRT-PCR &
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FH EasyPure RNA Purification Kit FRHOER 36 Al
B73 1Y & RNA, #2 §}& TansScrip One—Step gDNA Re-
moval and ¢cDNA Synthesis {27 & T HE O RE P 4T
S8 5% 5 L e DNA

R A5 25 X 91 15 1 S5 9 O 5 1 W) (ZmARF -
RTF: GGTCATATGGAACAGCTTGA HI ZmARFI-
RTR: TGGTGGGCTCACTTTGCT), iE ki JE Jy 58C,
P B R B 196 bpo LA EK18S ANS, 11514
18S1:5~ CCTGCGGCTTAATTGACTC— 37; 1852:5—
GTTAGCAGGCTGAGGTCTGG-3", # JH CFX96 £
I 2¢ % 5E ft PCR {¢(Bio—Rad, USA), %% SYBR Pre-
mix Ex TagTM(TaKaRa, Japan)ﬁt?ﬂl St SR ™
#1947 Real—time PCR : 95°CTiAE 1 30 ;3 95°CAE1:
15 '5,60°C25 1% 30 s, i AT 40 MG . SR EiRT|
YR 7 DA R B 53 0 A [) 38 A7 2 Jiik 3 Ak 3L 1)
cDNA St AT 98 6 7. iRPE 272 (A CT=
CT atem—CT pyzan , A ACT=ACT wmr— A CT )i 2
BB
1.3 ZmARF1 3% EFcDNAT[E

i BLAST 78 % T H # R ZmARFI
(GRMZM2G702026) % K )7 3, 13 i1 45 52 97 34 51 )
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FI H RT-PCR 5 R 4" 5 GRMZM2G702026 %=
MBS/ R 2 000 bp 2845 B S A T
S5 N JPAE S 1N SE R 2 034 bp AT 2
HE(EI 1), BHPE 677 2R, 5 B73 )75 — 2L, B
K ZmARF 1, ALK, ZmARF 1 FHX 53§
JoT i A 75.14 KDa, B 55 HL 55 6.30, 257K 1 2R 4L

(GRAVY)N-2.867, )& T mi-E/KHEHEH . PHD 55K
UEE X T 25 5 B R L RS I 45 H38. PROF
TR 7, TE R i (L) K 70.75% , B 378 45 44 (E)
4120.24% , o BRBELERE (H) 4 9.01% , 1 FE A 2544 32 %2
DLICHIN it 3 . NetPhoS 20 Mr @7 , 1% 3 A 7
FIAT 39 22 G RV A5, 16 T3 R B A5 1 6 N ik 2
FRAV 5 o

3000bp

2000bp
1000bp

1 : M K Trans5K DNA Marker; 7Ki8 1 4 ZmARF1 PCRY 3= .
Note: M is Trans5K DNA Marker; lane 1 is Zm RF1 PCR amplification
product.
Bl1 ZmARF1£E# cDNAFiKE
Fig.1  Electrophoresis result of the ZmARFI ¢cDNA
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A
100 - Sobic.004G178500.1
_T_‘:[ Pahal A02141.1 =L ARE ] [ AUNIAA ] d : R
10] L GRMZM2G702026 I O OEIE] DKl
) 100 Pavir Aa01676.1 CB ] AR o [z] [3] 4] 5] 081 waxal
2 L Bradi3gs880 3 M EmE  mm
Glyma. 12G164100.1 B3 CARF [ AURIAA ) [0 2] [3 [Z) 5 (6] walsa)
B Seita 16195500.1 B AR [ AUKIAA | O [ 1 (&) 51 (&) [walsa
ATIGS9750.4 _ LB A (Ampa ] M 1M M [OE
89 — LOC 0s02g35140.1 - 2 | 001 7] 3] 41 051 [F1] walEa
1001 Potri 004G228800.1 C JCARF ] [Ammmaa 1 O 2] (31 G0 &) O
GSMUA Ach6T29070 00 __ BT CARF ] [ ATAA 1 [0 7] 11 @ 05 [ wals 2l

T : Pahal A02141.1 N TAMEA ; Pavir.Aa01676.1 WKL ; Seita.1G195500.1 A4 T ; Sobic.004G178500.1 4 & 5 ; LOC_0s02¢35140.1 A 7K
T 5 Bradi3g45880.3 4 — B AW A% 5 GSMUA_Achr6T29070.001 2 T £ 5 AT1G59750.4 Jy 41l B9 JF 5 Glyma.12G164100.1 2 K & ;
Potri.004G228800.1 }47# . B3 A DNA binding domain; A R F >A Auxin response factor; AUX/IAA 5 AUX/IAA family,

Note: Pahal.A02141.1, walnut; Pavir.Aa01676.1, switchgrass; Seita.1G195500.1, millet; Sobic.004G178500.1, sorghum; LOC_0s02¢35140.1,

rice; Bradi3g45880.3, two ear brachypodium ; GSMUA_Achr6T29070.001, plantain; AT1G59750.4, Arabidopsis; Glyma.12G164100.1, soy-
bean; Potri.004G228800.1, poplar. B3, DNA binding domain; ARF, Auxin response factor; AUX/IAA, AUX/IAA family.
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Fig.2 The phylogenetic tree and conserved functional structure domains of the ZmARFI and other species
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[FIEAE R L v, e, SRR | e SRR R 3
bk RN B% . PFAM43HT, ToK ARF & HiAth )
FRIRIIE Y ARF (AR SF 2540380, R BULA R &
3AMRSF IS5 38, N K S B3 DNA 454 25 #4348, h
(] DX 35, Auxin resp Z5 4358 ; C A i AUX/TAA 254658,
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Note: R, SR, S, L, F, T, E and P represent the main root, secondary root, stem, mature leaf, female ear, Tassel, embryo and pollen of maize, respectively.

B3 ZmARF1ERBRAFRIEERN
Fig.3 Expression pattern of ZmARFI gene in different organs of maize
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Note: Z36 is Zheng 36; CK stands for normal water; D stands for drought stress.
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Fig.4 Expression pattern of ZmARFI gene in response to PEG
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RIR,R IR AR pMDC83—GFP 78 A % i 210 fita 55 1 20
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Fig.5 Cellular localization of ZmARF1 gene in tobacco

2.6 ZmARF1EEHE(EE QML

R1 ZmARF1ThEEE(EZ BTN
Table 1 functional interaction protein predictio of ZmARF1 genen
Eag A . "

SR A Protein domain Protein size .

ID Interaction
Description (aa) .

AUX/IAA  PBI  Myb  Homeobox coefficient
GRMZM2G 138268 Auxin-responsive protein + + 271 0.781
GRMZM2G087955 Transcription factor MYB44 + + 285 0.767
GRMZM2G050550 MYB-Related transcription factor + + 345 0.767
GRMZM2G142768 Auxin-responsive protein + + 294 0.756
GRMZM2G479834 Auxin—responsive protein + + 347 0.733
GRMZM2G 163848 Auxin—responsive protein + + 486 0.733
GRMZM2G037368 Auxin—responsive protein + + 269 0.733
GRMZM2G077356 Auxin-responsive protein + + 228 0.713

T+ RRATE IS IR

Note: + indicated the existence of this domain.

WY FE—HARTE ZmARF 1 LR Al GEAEAE 1) W 4%
YEFIBLA , R STRING FEL KA TN ZmARF 1 HAE
FEH ., R1EREW, 5 ZmARFI N HAEEA
AWRI, —FNER RN ENA, 75— MYB
T InterPro /AT X SR A, K KN
M5 AUX/IAA F1PB1 25 (45 R 38, MY B 5% 5% IH 1

£, 7 Myb Fl Homeobox Z5 #4735 . X L4544y 48 % 5 1
TR WERER LKL S 5URN FESFRE,
UL ZmARF1 A B8 5 1 6 AR B DA il — 7 B A )
25 WMRI 2 5 U AR AR R 30 5 1 I3 A RN AR K K

AL,
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