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Abstract; Auxin response factors (ARFs) are important transcription factors that regulate the development
of plant organs. TaARFI14 gene is a member of wheat ARF gene family. In this study, TaARFI14 genes
(TaARF14-1A, TaARF14-1B and TaARF14-1D) were cloned from wheat cultivar Shangnong 6. The
sequence analysis showed that the three homologous genes of TeARF14 had 10 exon regions, and the sim-
ilarity of three nucleic acid sequences was between 94. 94 % ~96. 07%. The promoter region of TaARF14
genes contained a large number of cis-acting elements related to normal plant growth and development or
plant hormones, suggesting that TaARFI14-1A, TaARFI14-1B and TaARFI14-1D played an important
role in the growth and development of wheat. TaARFI14 genes had obvious response to IAA, GA and
ABA. Phylogenetic analysis showed that ARFI14 gene was more conserved in triticeae crops than in other
crops. qRT-PCR results showed that TaARF14 gene played an extremely important role in the spike de-
velopment process of wheat, especially in the development of flower organs (including stamen and pistil).
After application of IAA, GA and ABA, expressions of TaARFI14 genes showed significant changes in
root, stem and leaf. This study will provide important reference for further study of TaARFI4 gene
function.
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AtARF5 J&%55 1 A3l i 3% s B 43 25 AR ) ARF JEIR, B 9k E 55 76 48 W 19 IR A4 45 20 200 T] b k5
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AW, OsARF1 55 THYE FAKMAR AR, 1Ah, ARF K0T LIE 32 5 miRNA k&
FEVER, BRFE R B, OsmiR167a A DL ot 8 42 A K 32 4 25 30 00 R XF B 4 A o 40 i L0 3% I OsARF12,
OsARF17 FlOsARF25 {33k, ¥k R e . fef KRG, F %k miR167 & S5 4 4
OsARF #:H (OsARF6, OsARF12, OsARF17 Ml OsARF25) B3¢ 1k 7K ¥ K Mg v 2, A bk 43 B8 %50 i 3 0k
MU WEHAT, KT ARF SN DI BEA 8 B R LI IF 0 32, I ARF 2 5 1 D REF 98 i A
B2 T AL

INAE R E I R EEY 2 —, A A AU ABEE Bl |, XF/N2E TaARF14
AT T ve b MR IRBE T, B AE NS SEETE TaARF14 SN RER MR E WS (H A

1 #R57EE
1.1 RIe 4Rl

AWM /N ZE AR g 2 2 R B < i A 67 (BB 22 20220077) . T 2022 — 2023 4F B R AR T R o i
AARBE 2 e WU\ AR B e (U 26 34°53", AL 115°717), /N ol ] 5 11 A 7K 75 35437 18 5 190 11 i) A5 B4 it
AT 2023 4R 3 BUAL T /INZE 4RO A0 0 OME A 85 3 AR 0D IO AR L 25 ik D RREUE, 4 73 HORb T A
OB e R R AL OB L HORE R AR TR P AR AT DL RNA BRI, I T/ANE R F TaARF14 3EIN )
ve k5 43 HT.
1.2 2 RNA B3R EUFT cDNA B9 & B

KT Trizol BB BCE RNAYS L B4 RNA T 1Y6 (14 By 5 88 I FlL vk a2 47 5 S 46 I, 48 J5 ] Nanodrop
ND-1000 43566 BE T+ & e BE T A7 58 5 BAFEARME ] 1 g RNA 47 S 5% 5%, cDNA 55 1§ 195 W fi
FH R 50 ME e A B A BR 22 B 9 HiScript® 1T 1st strand ¢DNA synthesis i # & #6472 5 315 3 i1
cDNA 17 F —20 CUKA . HT/NE TaARF14 IR Y 7 B L D 2 TR B A0
1.3 /NZ TaARFI14 EEMEMERZESN

WA RT A /N EE ARF JEH Z RIS E 5B, TaARF14 St 40 8 3 A L 80 iy [a] Y 3 Y (s A 1D
N TraesCS1A02G334900. 1, TraesCS1B02G347900. 2, TraesCS1D02G337400. 1), K4 HAE Yo (o fA 1 4
HEE, B Hlfr 4 N TaARF14-1A, TaARF14-1B Ml TaARF14-1D. MAH Y 3 K 40 %03 % Ensemble
Plants (http: //plants. ensembl. org/) 143 M3 H TaARF14-1A . TaARF14-1B #l TaARF14-1D %A
A% X P BRI 8 (¥ 55 il DNAman 6. 0 Chttp: //www. dnaman. com. en/) # 17 5 K 4% 1% X )7 51 1) 1L
Xt, i i SMART R Chttp: //smart. embl-heidelberg. de/) % 5 3 M FF 51 1 44 <7 45 #4385 i ] HMMER
3. 3" (http: //www. hmmer. org/) FE LY 5 [ 20 h k4T Ta ARF14 (4 [6] J5 3% (A Ho X, o i ok 45 31 19 &
LR %)) 5# 37 MEGA 7. 0Chttp: //www. megasoftware. net/) #4722 & JF 5 o %F 5 46 4% 1 (Neighbor-
Joining method) 14 # R 4t & & AL . S HE LA,
1.4 /N&E TaARFI14 EFEHEE

ffi /] Primer premier 5.0 Chttp: //www. premierbiosoft. com/primerdesign/index. html) 43 %] ¥ it
PCR 5|9 # 17 TaARF14-1A CIE MBI ¥ )F5]. 5'-GGGGCAAGCAAACAAAGA-3"; & 1 5| ¥ ¥ 51 .
5'-CCACGCAAGTGAATGTCAAGTA -3"), TaARF14-1B/1D CIE [6 51 ¥ J# 5. 5'- ATGGG-
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GATCGACCTGAACAGC-3"; 51 ¥ ¥ 51 . 5'-TCACATCCCCAGGGGAGCGGC-3") % [H 4i i X J¥
GIR P34, B AR L 25, m L gh R, MERE DL ROMESE Y cDNA BEAR SR A ME MR R E 1T PCR. SR
Y 28 % 2R W R B A BR S Y 2 X Hiel[® PCR Master Mix( With Dye) it # PCR JZ i {& % , PCR ¥ 4%
FEFF K. 95 CHIAEHE 5 mins 95°CAEYE 30 s, 60 CHE M 1 min, 72 CHEM 1 min, 35 WM &5 7E
72 CFHEAH 5 min, 4 CHRAFE. PCR ¥4 1 20 SR M BE B s Uk 5 e B 9 R BeOR SR 45 00% . 0% B
At 50N A A R R H A R 2 W) 58 iR
1.5 #MERPpELE

VEFEALWE . (AT MR 6 FF RIS T TR R L B &, 24 h 5, B8 & BFERL R T8 3% Lot
R BEREFRMIATE SR, F/NE RS 3 M FEAT R LB, 73 B 10 pmol/L A: KR (TAA) ¥ K
200 pmol/L ARE R (GA M . 100 pmol/L BLIE IR (ABAIE . H BN %, 25w M 45 o,
1o 2, 4 hXFhii AR . 2R Rt R A7 BORE . HURE IS N7 20 7E R AR A . BE S 7E S5 50 5 SR IBORT A B
RNA. & RNA B cDNA B4 WS % 1. 2.
1.6 INZE TaARFI14 BEEMREER 4

B FN/INAE P 3 A ) VR LA ML kKO AR HE TaARF14-1A, TaARF14-1B Fi
TaARF14-1D (¥ 5 e X455, £6 3 A B i Ry Beise i@ M 5 | 3647 TaARF14 B2 Rk srir. i
H Primer premier 5. 0Chttp: //www. premierbiosoft. com/primerdesign/index. html) 75 %& X B 45 5F 7% 51 %
it TaARF14 1 qRT-PCR 51 % CGE M 31 ¥ % %) : 5'-GTCAACCTCGTAGGCATCTT-3", K Ia 5| ¥ ¥ 41 .
5'-CTCTCCGTACACCCAATCTT-3", i il B-Actin CIE ] 5] 4 ¥ 51 . 5'-CCAAGGCGGAGTACGAT-
GAGTCT-3", RE3I¥FEH: 5'-TTCATACAGCAGGCAAGCACCAT-3")1E N NS M. K FE 504 e
AR A R A B B9 ChamQ SYBR qPCR Master Mix Bt % qRT-PCR & W K& &, &Mtk & 2 1R
qRT-PCR #J3 U W A5 40 AT . AN OB 3 A2 A BB Aok 25T Bk b A7 A3 A A 2.
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PLEHAR 67 0 & 22U 4% B AIR & cDNA AR
X TuARF 14 A THEH 500 . PCR 9™ BES R BoR A 5IFE 2000 bp
2551, 2097, 2 097 bp &b453 3 5 HFx i Be K BEAHAT Y
s (1), Hod TuARF14-1B, TaARF14-1D Fr
AR S P, XD AT e ORI R & 00
M. TauARF14-1A, TuARF14-1B, TuARF14-1D 5 750 bp

TraesCS1A02G334900.1,  TraesCS1B02G347900. 2
X . M & DL2000; A N TaARF14-1A ) PCR 7*#); B N TauARF14-1B
Fl TraesCS1D02G337400. 1 1) Zi 5 X )5 31 5% 4> 41 [+ .

i) PCR 7##1; D}y TuARF 14-1D 1y PCR 7= ¥.
2.2 TaARFI14 g4
¢ SEW &S | INE TaARFI4 5 B4 0 58 B . ik
Xt Gy B AT 50 b I ke B, 3 A TR R 3 (A
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(TaARFI14-1A, TaARFI14-1B 1 TaARF14-1D) W% )77 A
BFXH, H TaARFI14-1A Fl TaARFI14-1B 3 B ) #%

BWE AR, 3 AN FERERE A 10 4SHF
15 5 51 A8 LU R 95.13%, TaARFI14-1A Fl

TaARFI14-1D ¥R IIAIYE R 94. 94% , TaARF14-1B 1 TaARF14-1D ¥ 4% )5 51 A 0L P
R 96.07%. SEEFIHATIEN E (& 2), TaARF14-1A, TaARF14-1B #1 TaARF14-1D 4% B 4%

707, 698 Fl 698 E HEEA

AN ERE IR, 25 -4 & 3
H—EWER. L TaARF14

TaARF14-1A &
TaARF14-1B W
TaARF14-1D
Consensus

mg:.dln veedge

TaARF14-1A
TaARF14-1B
TaARF14-1D 8
Consensus

TaARF14-1D
Consensus

TR i B 114 22 S i) RE 23 3 280 3 A6 DR 7 JE TR T B LA B 2 I 3k ik

FFGE G2 ST F 2 000 bp Y F 51 it

aaavgvcgelwhacagp valprrgsavvylpqahlaaggge

FEMITYZEM 2R A ER EEET C . TaARF14 ME T4 B3
Fl Auxin-resp PRSP 53, Hirb B3 4

A S ) 2 TR P B O R e A AT AT R CRpE B Sl

KB

Auxin-resp %

JA BT o #r

120
114
115
a apagaprvpphvacrvvgvelcadaatdevyarlal adaemfrgnvresa eege

240
234
235

360
354
355

TaARF14-1B E
TaARF14-1D B
Consensus

TaARF14-1A
TaARF14-1B |2
TaARF14-1D
Consensus afda aghg
TaARF14-1A |

TaARF14-1B
TaARF14-1D @
qgrrtpsvtgtgcrrfeewi

Consensus astpasa ggr

fgyagrsaapgglspaaqgyalggft

a agdvvgrs crlfgfsltdgkvlggageg akeg a d

480
474
475

599
590
590

aaakvsspssvlmfnqatqufdle i yrgay gqcpp em re eeawpca
706
697
697
cadprvldlfgrghpap alhaivaaplg

28 FN &k 6 J5 HE 43 B TaARF14 3 A T 51 1) B3 4538 f1 Auxin-resp 45 #4385,
B 2 /NE TaARF14 B3 A5 5 bt
TaARF14-14 | I I I ]
TaARF14-1B ] U1 HH—1-
TaARF14-1D - ] —— Y ! 1
5 o
L [ [ |
2000 -1 000 0
bp
e R o DEBARKIETH IR E R o i

T prrmraR Ty N RE RN T

E 3

INZE TaARFI14

ARFEME T
B FRIRKAERTHSHT

& 3 A, TaARFI14-1A, TaARF14-1B Ml TaARF14-1D )R X &A K& S5 IE % f K

k H (@H‘?‘ﬁmr /\EEQE’/\
ER TR, 3 A EE WG 3h 7 X AR A

TaARF14-1B f1 TaARF14-1D X/NERAEK AT A

W o7 A LA s R SR

T8 FFMER J5L ) 7 ) BR824 ML % R

L IR RE R AT AE K e R A 6 A I =
LA V% TR RN s B 25 WA N A9 I =8 4 H o, #E I TaARF14-1A,
LEEEMEN, H TaARF14 LR X 77 55 2 F 7% 1R 1

HH TaARF14-1B #1 TaARF14-1D BAG 5t K 2 i i AH & () i =X 4
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etk it —22 0 K TaARF14-1A W5 ) F XA FE REMW“N", 253 TaARF14-1A Kk 25
A R R ST AE T ST 1) 32 2R
2.3 TaARF14 EEHRFZEZFH UKD

FIH ARF14(TraesCS1A02G334900. 1, TraesCS1B02G347900. 2 fil TraesCS1D02G337400. 1) ) & ik
P2 PP 51 e ) 6 DR 2H B8 v AT R A X, M TG T ARFL4 S H P9I R G & B bR (8 4). 14 4%
BIEFIN RN 3 A K, HAP B IF (Arabidopsis thaliana) ¥ B2 T K (Zea mays). %R
(Sorghum bicolor) 14+ ¥ (Setaria italica) FEHR K — WA HM ML LKEY ., @458 /NE (Triticum
aestivum) . ZHLIR B /NFE (Triticum wrartu) . R /N (Triticum dicoccoides) . Hl 1 2E 5 (Aegilops
tauschii) . K7 (Hordeum vulgare) . —FEE AN (Brachy podium distachyon) . B3 (Secale cereale) 5%
H—A3E, KW ARFI14 BERTEZ AW P R G0k & dE 5 AT 8w i PR sy 1.

100 T 2EE degilops tauschii (AET1Gv20806400.13)
59 WB//NE Triticum_aestivum (ARF14-1D; TraesCS1D02G337400.1)
80 Y8/ NF Triticum_aestivum (ARF14-1B; TraesCS1B02G347900.2)
B RE/NE Triticum urartu (TuG1812G0100003796.01.T01)

97 ZRi/NE Triticum dicoccoides (TRIDC1AG049700.1)
1001 35 /N3 Triticum_aestivum (ARF14-14; TraesCS1A02G334900.1)

B3E Secale cereale (SECCE1Rv1G0047940.1)
K Hordeum vulgare (HORVU.MOREX r3.1HG0077510.1)
i ZHIEME Brachypodium distachyon (KQK05397)
7K#& Oryza sativa (0s05t0515400-01)
—— & Setaria italica (KQL14740)
100 EK Zea mays (Zm00001€b292830_P001)
ﬂ% Sorghum bicolor (EES18504)

LRI Arabidopsis thaliana (AT2G33860.1)

100

99

0.050

Bl 4 /INETaARFI4 EES5ERBREFIINRGELABTHEUR

2.4 TaARFI4 EEREARAEHLMBEEMR 3001

oY s i)

DA/INE SR AR 67 1 6 A B (f 45 o0k
ML 25 M BEL R RN OME S S BIAR, AT %
TeARFI4 SEMIFREA ST 5). 5R%E E |
Bl. TaARF14 AW B HHLE R RL, 75 * X
JINZZ 4R A3 A0 O 35 43 6 300D 1 &l Ao B A *
W 1 2R GE K FE. LA, M X TN F AR, ’ T 7 HE TS
TaARF14 TERE 0] 00 M SE . MERE b B A 8K * FR p<0.05. * * FIR p<<0.01, % FH G2 Y.
BB K, KB TaARF14 %R AE /N 1) B 5 /& TaARFI4 EREAAMBEEMHRIEER

R T BERE R, RRRJE AR AR E A A T CRUAR B 5 A0 ME 35D b B B o 2 A .
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2.5 TaARFI14 EREHZME THRIEERX

fEjH TAA, GA Rl ABA J5 . FIH qRT-PCR $i AR X TaARF14 SEPAE/NEM . 250 iy 3235 81K
HEAT AR AT, G5, 7ESME TAA LB T (B 6), /NZARBE T AE 1 h B SE P 630K 52 1 35 BT, B 3k
PR IR KT M T R s FEZERIE i 1 h B B DR R 7K P B sl /N Bl S B 3Rk KOF i TP A 725N GA
Wb FE T (B 7)., TaARF14 fEMR . 25, mirp, SRR S, SR RIS 1 IHE TR 1E5ME
ABA b HE R (B 8), TaARFI14 JEF M FIAFEM . 25, M SRR I W e R LT s. iAok A,
16 3 FAMEB R ML FE T, TaARF14 FERRRACEAEML . 25 | nrpr 24 545 W] 50 1 ) i

1.8 % 16
1.6 T 14 F *
14 N 12 F
" 1.2 §»w %ﬂ Lok i
WoLor W osh
% 08 ro
m Z 06
&= 0.6
04 F 04
02 F 02
0 0 =5
0 1 2 4 4
B igl/h B igl/h
a. REOTKFE b. EMTILKFE
20
15 *
]
sy
w10}
=
Z
05
0
0 1 2 4

AfiE)/h
c. HEIZILKE

* R p<0.05, * x KR p<<0.01, ZRALIT¥5E L.

6 INE TaARFI14 EREENE IAA R IEBTHREEK

3 it

ARF RPN G 15y — AR B AT ML AN 7/ % T 454 . XA ATIE TaARF By #EALSE R P2 T 8
B OMOCHEIR R W] SRR A5 AR D E T S RE R AR LM . B AT BLEE H ) ARF 3R DR AT AR RS AR
LAY SRR I s A RES . BN, FEURG I . ACARES S IR A0 il 0 3 2 15 410 25 52 i T JOR Bl 44 e 1< AR 114
AR A B R R F W ARFS AT A s o 0 S AR . i, TeARF4 L &4 E
S, HAE Y E /NG AR K N Bk e T R R R Lk e g SRR WOk [ A T AR 4 0 i ] R
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30 - %
25 F
20 F ok
i
b 4
i’ R 1.5
& &
Z g 10t
0.5 F
0
4
B igl/h At iEl/h
a. RHELKE b. ZHTIAKE
20
15+
i
|
w10k
=
+<
0.5
0
0 1 4
B igl/h

o. MHEIEHKE

* IR p<<0.05, * x FIR p<0.01, %SG XL

B 7 /NZE TaARFI4 EFETESME GA B TR RIEEN
ARF T REHA MBI ThRE. K28 ARF S B A R[] () 41 U0 5 Rk B, R 7 A T 4l
/W ERE PR A Y RIE. ARF17 e F I i ad BI85 CalS5 JEPI Ry I5 . DT 52 Wi 18 0y B
MBI, AN, OsARF19 TEAE#S B & & FAEY 454 vh & #E25 JCHAE . B W b i A U S i e 3
AHFGEH, TaARF14 FERAE/NE ISR T T, FR0R LS B 1Y K F CELES HEE AME S i BA B
M ZURE SR IR, O T HAE /N A FE A D REAI ST T i) o S

WY EILFS 5 T i A & E R, MR N EEY K E e M4 K& el KREIE

PR, i AN EBR (46 TAA. ABA R GAY X /NE AR LT MEH KRB =AW B 52w, MY
TE b 36 0 157 7 LA G A i o WL . R IRI Y ARF R AT BE TR A A K B S AR S T £ R A g
T F e AR S, O SR 4 I AR R R TAA R GA, BIARFE T, ama ARF6 SR Z 0¥, HAK R AR
Ja N R KK & A T AR, I TaARF14 3 XX 9 09 A K & T 19 R 95 07 378 A [8] 99 il 1) 77 18
25, AW, TaARFI14 e P7E W) N 80C2R W30 J7 TR 300 AN 6] 19 R BE 0, — Mok UE . 47 E M E 3h 7
P A B R B4 8Lk kT, X AN SRS TeARF14 19 3 A4 A R 3 (TaARF14-1A,
TaARF14-1B 1 TaARF14-1D) [ J& 3l ¥ DX 38 53 £ 25 AN [8] B0 14 5 3803 1oz A O 9 XA 1T 440 A0 O
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20 3~ sk
sk
1.5 A =
o 2T \
%) ® N
# 1.0 H’é 3
= =
7 ok B oL
0.5 | = R
\§ Q
. . \ . \
0 1 2 0 1
At iEl/h At iEl/h
a. IRMTHKE b. EREKE
3~ *x
2 —
I
)
#®
ez
*= 1+ :
AN
\§
o N
0 1

B igl/h
c. MEIEILKE
* FoR p<<0.05, * x FR p<<0.01, ZRAGHH¥E L.
B 8 /NZE TaARF14 EFETESNR ABA I FHIRIEZEK
ARG TaARF14 () 3 AR S R 3547 T 858, K TaARF14-1A, TaARF14-1B F1 TaARF14-1D

A% 2 7 3 1R 17 9 A 4540 0 BE AR, LS 37 XS A7 K i 5 2R K R & R 3R 1A s AR G 1 i =X
YERIDCAF, WE7R T TaARF14 JERIRER ZEME . TR0 MR TAA, ABA il GA 405 . qRT-PCR #Y 45
FABUESE Tk — i

L5 LPTIR, AW AE i BE I I BE Al b XN F2 5 S TaARF14 JEH EAT T 58 B R 36 35 43 #T
qRT-PCR £, jiti ] IAA, GA fl ABA J5, TaARFI14 3R, 25, 4R W H S0h 3 & b # B A
B 5 e 8 AE AL, ASIFSE R IR B2 TaARF14 PR FE R W38 R (9 36 P9 3 2k R oy BB 428 40 £ 41t 17 o 22 (9 B iR 4K
35 A3 56 4% F

S E 30k
(1] XS, #EEF. MY B3 ¥t W TR g5 Ihae [J]. 2 THWF M, 2017, 15(5): 1868-1873.
[2] GUILFOYLE T J, HAGEN G. Auxin Response Factors [J]. Current Opinion in Plant Biology, 2007, 10(5): 453-460.

[3] OKUSHIMA Y, OVERVOORDE P J, ARIMA K, et al. Functional Genomic Analysis of the Auxin Response Factor



% 9 HEVE, &, N ERFRTF TaARF14 £ B8 5 158 F ik 5 83

[6]

7]

(8]

(9]

[10]

[11]

[12]

(13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Gene Family Members in Arabidopsis thaliana : Unique and Overlapping Functions of ARF7 and ARF19 [J]. The Plant
Cell, 2005, 17(2): 444-463.

XING H Y, PUDAKE R N, GUO G G, et al. Genome-wide Identification and Expression Profiling of Auxin Response
Factor (ARF) Gene Family in Maize [J]. BMC Genomics, 2011(12);: 178.

WANG D K, PEI K M, FU Y P, et al. Genome-wide Analysis of the Auxin Response Factors (ARF) Gene Family in
Rice (Oryza sativa) [J]. Gene, 2007, 394(1-2): 13-24.

TOMBULOGLU H. Genome-wide Analysis of the Auxin Response Factors (ARF) Gene Family in Barley (Hordeum
vulgare L.) [J]. Journal of Plant Biochemistry and Biotechnology, 2019, 28(1): 14-24.

L1]J C, JIANG Y M., ZHANG ], et al. Key Auxin Response Factors ( ARF) Genes Constraining Wheat Tillering of
Mutant dmc [J]. Peer J, 2021(9): el2221.

QIAO L Y, ZHANG W P, LI X Y, et al. Characterization and Expression Patterns of Auxin Response Factorss in
Wheat [J]. Frontiers in Plant Science, 2018(9): 1395.

IMEER, XIRAS . M. 5. /N ARF R G5 A Y5 B o0 0 e Te T 5 30 T B R B R 50 [T, A 93 4% %8
4R, 2018, 19(1): 122-134.

HARDTKE C S, BERLETH T. The Arabidopsis Gene Monopteros Encodes a Transcription Factor Mediating Embryo
Axis Formation and Vascular Development [J]. The EMBO Journal, 1998, 17(5);: 1405-1411.

ELLIS C M, NAGPAL P, YOUNG J C, et al. Auxin Response Factors 1 and Auxin Response Factorss 2 Regulate
Senescence and Floral Organ Abscission in Arabidopsis thaliana [J]. Development, 2005, 132(20): 4563-4574,
PEKKER I, ALVAREZ J P, ESHED Y. Auxin Response Factorss Mediate Arabidopsis Organ Asymmetry via Modula-
tion of KANADI Activity [J]. The Plant Cell, 2005, 17(11): 2899-2910.

OKUSHIMA Y., FUKAKI H, ONODA M, et al. ARF7 and ARF19 Regulate Lateral Root Formation via Direct Acti-
vation of LBD/ASL Genes in Arabidopsis [J]. The Plant Cell, 2007, 19(1): 118-130.

ATTIA K A, ABDELKHALIK A F. AMMAR M H., et al. Antisense Phenotypes Reveal a Functional Expression of
OsARF1, an Auxin Response Factors, in Transgenic Rice [J]. Curr Issues MolBiol, 2009, 11(1): 29-34.

LI1Y. LIJ L, CHEN Z H. et al. OsmiR167a-targeted Auxin Response Factorss Modulate Tiller Angle via Fine-tuning
Auxin Distribution in Rice [J]. Plant Biotechnology Journal, 2020, 18(10): 2015-2026.

LIU H, JIASH, SHEN D F, et al. Four Auxin Response Factors Genes Downregulated by microRNA167 are Associat-
ed with Growth and Development in Oryza sativa [J]. Functional Plant Biology: FPB, 2012, 39(9): 736-744.

i, ZWER, SR, S5 30 4 B N A/ 22 Bl BE R R Z MR 0 4 M ST ()], b EAR R, 2020,
36(3): 16-22.

MA J, HE Y H, WU C H, et al. Cloning and Molecular Characterization of a SERK Gene Transcriptionally Induced
during Somatic Embryogenesis in Ananas comosus Cv. Shenwan [J]. Plant Molecular Biology Reporter, 2012, 30(1):
195-203.

FINN R D. CLEMENTS J, EDDY S R. Hmmer Web Server: Interactive Sequence Similarity Searching [J]. Nucleic
Acids Research, 2011, 39: 29-37.

PFEIFER M, KUGLER K G, SANDVE S R, et al. Genome Interplay in the Grain Transcriptome of Hexaploid Bread

Wheat [J]. Science, 2014, 345(6194): 1250091,



84 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 46 %
[21] LIVAK K J, SCHMITTGEN T D. Analysis of Relative Gene Expression Data Using Real-time Quantitative PCR and the

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

2 **"Method [J]. Methods, 2001, 25(4): 402-408

HU L F, LIU S Q. Genome-wide Identification and Phylogenetic Analysis of the ERF Gene Family in Cucumbers [J].
Genetics and Molecular Biology, 2011, 34(4): 624-633.

BABENKO V N, ROGOZIN I B, MEKHEDOV S L, et al. Prevalence of Intron Gain over Intron Loss in the Evolution
of Paralogous Gene Families [ J]. Nucleic Acids Research, 2004, 32(12): 3724-3733.

TIAN C G. MUTO H, HIGUCHI K. et al. Disruption and Overexpression of Auxin Response Factors 8 Gene of Arabi-
dopsis Affect Hypocotyl Elongation and Root Growth Habit, Indicating Its Possible Involvement in Auxin Homeostasis
in Light Condition [J]. The Plant Journal, 2004, 40(3): 333-343.

YANG J H, HAN SJ, YOON E K, et al. Evidence of an Auxin Signal Pathway, microRNA167-ARF8-GH3, and Its
Response to Exogenous Auxin in Cultured Rice Cells [J]. Nucleic Acids Research, 2006, 34(6): 1892-1899.

WANG J Y, WANG R T, MAO X G, et al. TuARF4 Genes are Linked to Root Growth and Plant Height in Wheat []].
Annals of Botany., 2019, 124(6): 903-915.

YANG J, TIAN L, SUN M X, et al. Auxin Response Factors 17 is Essential for Pollen Wall Pattern Formation in Ara-
bidopsis [J]. Plant Physiology. 2013, 162(2): 720-731.

ZHANG S Z, WU T, LIU S ], et al. Disruption of OsARF19 is Critical for Floral Organ Development and Plant Archi-
tecture in Rice (Oryza sativa L.) [J]. Plant Molecular Biology Reporter, 2016, 34(4): 748-760.

OBk TRIUERL. YRR, S SN TAAL GA3 R ABA R R [A) B RN 2 oy BE R A WAL [T, fEWE AR, 2013,
39(10): 1835-1842.

WH ZWx. BEW, 5. WK amaARF6 H:H 5 e KX IHAMF BRI T L w8t (1], ARl K%
#z. 2018, 49(5): 24-32.

WS, PN A AU R 3 7 RO SCI AR ST AR Je g (], A2¥22283. 2015, 32(6): 91-95.

REHE AR



