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%W, bk 712100

HWE  ABFRRIA T2 R MR 7 1R O 45 5 ABATR R T (ABRE) MR I Se & IR Fi B &R 1 M 4eFR, 2 5ABAfE 58 % @il

%o H % % 3% (Brassica napus) BnaABF23%& K 4 i 2 A 3T /0 A, V4RI E for &

IR, BnaABF2E A E AL T4 t%; B2

Bf R FIEM TR W, BnaABF2 L FE0EE M, qRT-PCRECII A I, BnaABF27EM ik i s, Hhah, BRI
ABAKLBE ., BEADL - FL A0 £ il BE % 15 S BnaABF2(\ ik ; BIFC4S 1 2R, BnaMPK1/2/6/7/9/12/1365 5BnaABF2#8 B4 .
Dual-LUC%: % W], BnaMPK7 7 %3 1 7 % 14, 38 58 BnaABF2 % T e 40 2L K i 36 M5 . ST AV B R R T HERH T
BnaABF2(1 3L A s 5 HAEER [, XEMIELThEES YLK EA — 2 BN E.

XK

HERW3E, ABF2, TW4HfEfr, MPK, HEAEEH

BRI, E3h, WER, MR, Bk, F=E, RIEER, B, Moo (2025). HEA SRR S E T BnaABF2I R IE ST

LEAFEREE. MYk 60, 49-61.

H s 2 (Brassica napus)siJ& 16k = E#
J&, R EFEMEHEY 2 —, FEMETRIIP R
e HL X o HoAH S B B H W (B, oleracea) Fl 1 2% (B.
rapa) % A2, 1M s Ok N A% % pl s U DU 35 44 1 )
(Chalhoub et al., 2014). %74 = 2 A 2 i & = A=
B A, E AT R ZE AT R . R,
TRNIRFTH WY 155 0 B0 200 32 D] B ey 2L, 6T
8 OR AR AR A VIR KT BE 0« BT B BT A R
SFEMITEBEAEES .

Jiit ¥ % (abscisic acid, ABA)J&—F il ¥4
KRB AR IE S BN B E YR, A TR E M
W KR5S — RPNV . VSR 55 S 2 Y
5 5 DA B i 38 R 2B A7 A& S A% 0 L (Zhu,
2016). 5T A AT ABATE T 5 K 1 G 8 1 X 383k AT
FF30 538, RIS GRSF AR F oo, #ROVABA
J< Mot 4 (ABA-responsive element, ABRE). 5
ABREZ: & I K1, FRONABAR B T 45 A R+
(ABA-responsive element binding factors, AREBs/
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ABFs). ABFs/AREBs/& ThZIP¥ KT XKk, &5
ABAfE 5 ¥ S8 12 H/F NABATE 5 1 35 & K1 5
Ko ABA(E 5 I % 75 FE P 10 15085 B A o5 A% O HL AT
TR A A7 DL R AR B B (] AR,
2022). {77+ (Arabidopsis thaliana)ffJABFs 5% ik
RFEAE UL D ERIL, I HEREZ B &MY
Jifrif i 5 (Choi et al., 2000; Uno et al., 2000). 14k,
EATHA AR RS 2, R E R ALABF AT 2
FEAN [ ) LU B A% T R AR T RIAABFAZE ¥
155 @M F, AtABF2F1AtABF31E 515 = 18 4 v,
AtABF47EYS . ERAIT 545 Sl i T AT M T RE(Kim et
al., 2004; Yoshida et al., 2010). C.f W7 E M,
AtABF2 1 AtABF 4 [ f K % 33 P (L ABA ) 4 1%
Ja &M (AT BE & B ER AL 12 1fi) (Uno et al., 2000).

22 24 JEE AL B I (mitogen-activated  protein
kinase, MAPK)Z kil i 2 ) h it Fi i % (015 5 AL
il —, {EBCR(E TIN5 2 Fh 4 f A s B 1 B 8L
EHEEEH . MAPKEL YU & 2 /065 350 & B e
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(MAP3K. MKKHIMAPK (MPK))12H &, LU
FRAL AR i 1 5 X AGS (Colcombet and Hirt, 2008).
WOE FIMAPKELEE 3 B2 A4 1 22 F T Ui B 43 (W % s [
TR A k), CARERAT eI AR e R
5 {7 (Rodriguez et al., 2010). Hd, #EIF K
MPK3. MPK4FIMPK6 & fiff 7% fix 2 113/ MPK % [A]
(Xu and Zhang, 2015).

MPKs ] 3 B A0 0045 22 A AN 8] S e S R 1E N
1% FhE4(Wang et al., 2007; Mao et al., 2011). 1
U1, AtMPK3FIAtMPK6ETE 1L AtERF 7211517 225
FRAL AL, B H A s i i T DL MR R 3= B &
FIt 7% % 1 (Botrytis cinerea) 1Pt (Li et al., 2022).
AtMYB75:2 AtMPKA {4, # MPKATEER {6 )5 25 5
FOLiE S E 2 E(Li et al., 2016). A5 51
s A PR 7 AtMY BAS 135 14 52 2| AMPKG /1 5 1) 18
TR AL 5 (Kim et al., 2017). 4 K4 % (Nicotiana
benthamiana) MPKX}WRKYs ff] fif 2 1L {12 # WRKY
M RBOHB % ik, 3 8 £ 4 (reactive oxygen
species, ROS)#& % (Adachi et al., 2015). 44l
B BES FAREB/ABFE: K ik, H A 51 K W ABF2
52 B ABAW I BEBR 1L 1, 75 EABAA BE5E 4T
T, HFTE PRS2 2 ABARK A6 LR <7 45 M 380 22 7 s 1o
FR AL 15 (Fujita et al., 2005; Furihata et al., 2006).
VE R ZR T 1) PR, 805 1 MAPK — B 7E fil 202
W 22 B R BT R R R A b B R Ak L R (Zhang
and Zhang, 2022). <5256 = J A RE 7 OH AL S
1124 BnaMPKs. 74-BnaMKKsUL }266-Bna-
MPKKK, Fxf H &k 0L & b e AR & A 55k
17 T ¥IPB 2 (Liang et al., 2013; Sun et al., 2014),
ik — Bt D Re At 1 R .

BT RS = AT R 45 AR, FRAT 1R A
T H A BnaABFs Kk, ik f ve [ 1R IA %
S 5 EMBnaABF2 L K . BT AW Bk, X
BnaABF2: K [1] )7 FIHHIE A R Gu it A0 o8 RFEAT 04T
ey 2 E A R IR IR I R AT B A SRR, AR IR R
SEIL T DR Pl I Rk, T W R R 7 S 4 P K
PERLE L. [EII, FRATTH A S 58 % € BEPCREIAR
2l T BnaABF27E AN [R] 4 21 8 B 1K) 3Rk A DL K AE
AR T R, WP RE T BnaMPKs
5BnaABF21\ HAE K & . i 74 7R T 155 iia - H
5yt > BnaABF 23 [ f e AL, itk — B R &R

HYUS DI REBEE T HEA

1 MH5ERZE

1.1 SEEMR

AR 5T BT F AR B A (G 3% (Nicotiana benthamiana
L.), B #5 A e (Brassica napus L.) AU A5k
DH12075; ifik & )% & 1 9 14 /)N B 5% HE /10 /)3 B 2R
M EA T60%—70% 2 (8], ihfEN22°C, JEiR R4
9150 pmol-m™2-s™",

12 EYMERESH
AHI FE A B 22 DR AH 08 5 R R 0 SO A 4l ok B
WAL 3 2 A A5 B BUE B0 FE (https:/lyanglab.
hzau.edu.cn/BnIR)fINCBI%{ # /% (https://www.ncbi.
nim.nih.gov). Tyl 3¢ 5t FWestar (1) & 1 24H 804k xf
ABF 2l F¢ 45 53k 47 A thBLAST, Bt J 1 il BioLinux
RGN RN BEFEILABF2 [ JFFER 3571 500 bpft) g
T, 314 F PlantCARE 7E £k T. E. (https://bioin-
formatics.psb.ugent.be/webtools/plantcare/html) i 17
T, LA E BT A 5 2h 5 Fe 25 A R AR oo
F, K H TBtools-1l v2.034 # 1 # ABF2 7] Y 3 [K 5
B BN oA P 25 SR T ARAL o

MNCBIEHE 2 # A7+ 7/KFE(Oryza sativa)
FIEK(Zea mays)H ABF2[A Y55 K & (A 7 41, ¥
W A8 ER A R P 51 & AT &
G M. M8 FHMEGA 7.0%0 4+ () Clustal Wi B
Xt B R AT 2 7 A BRE, i i KRR Al T
(maximum likelihood estimation, MLE)#) & & 4 it
ek, % E “Possion model” 1 yModel/ Method
SR, AL FRER R E (missing data), 1k E s ab
HSH S E N “Partial deletion” . A w45 R
fasetE, #1771 0007k )Bootstrap . #xJr, Fl
FITOLEZ T B X R Guik 4k 70 i 25 Rl 4k

HR A B4 P o 1) off S R VE B SO, 1931 B
YIABF2 A3 R (e s A5 B, BT B AEYI R &
HALFE5E B, FIHBioLinux & 4t FIMEME # #F 47
motif 4 #r, 1% 25 44 & 5 2 5 204 (nmotif 2 #U i &
N10, minwZ % B N6, maxwZ ik & ~50); F
FNCBI M 3 [¥] CD-search 71 28 T. 2 X b if [ 1) &
FIRFBEAT S5 K 3800 M, BRDIERAS R 1 IR 51 5 AL 4l A5
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B . & J5, ¥ H TBtools ¥ 14 # ) Gene Structure
ViewtsHe it 17 af AL B 4

1.3 TE4HBzE{L

s BnaABF2E [ 1) 2 A [X 7 51 1 7 28 il 5 ¢ 070 O
HE AR E B ) R A B AR pYIHF B, B S A
BnaABF2-BamHI-F: 5'-cgggatccATGAAATGCATGA
TTTTAGTG-3', BnaABF2-Sall-R: 5'-cgcgtcgacCC
AAGGTCCTGACTCTGTCCT-3". i it 4 filidoks A4 2t
T EH BRI AIPp19 (K H &l B B8 ) F AN RAT
(Agrobacterium tumefaciens) GV3101/2 52 75 41 i,
HRELFH MR R v AT e 3 . RS SR A & 4Bk
T &K ZE 0% (10 mmol-L™' MES-KOH (pH5.6),
10 mmol-L™" MgCl,, 150 mmol-L™" 2./ T 7 ) & &
% ODgoo=1; EBE KM T ERE2-4/N0 5, 28K
JHFLN: Fr; 20K 513 FH O E L S AR B (Leica, 1
RAR)IZE (5K X, 2019).

1.4 BEBRGEREMST

¥z E 4 FURiBD (pGBKT7)-BnaABF2. BD-BnaABF2
5m. BD-BnaABF2 5DflIBD-BnaABF2 Co (JiT 5|4
F7 50 [E1.375, #1751 Y g V147 25 2 N EcoRl),
ks Hfe NFERHEZ SYAH109. SRJ5, Kl
J P B B TR 5 TR R B R R 2 B AR KA

B IR T R A — B R R (B (O E R
fRISD-W). {5 77 3 (] IR S5l 20 € 2 1 AR 2L 201 11
SD-WH, Jf7£SD-WHZh _F¥5in 7 3-AT (3-amino-
1,2,4-triazole, Sigma-Aldrich)#]SD-WH+3-AT)F1 =
Sl 1 77 (R b SR L A I R IR W P P B TR
EhISD-WHA). Hi, 3-ATE Rl 7], TRk
42.5%15 mmol-L™".

JH i PEG4000-LiAciZ:, ¥4 # 415 ¥iBD-BnaAB-
F2. BD-BnaABF2 5m. BD-BnaABF2 5D #lBD-
BnaABF2 Co'5BD-BnaMYB111 (FH % ) A 25 %
PRBD (FF 1T ) 23 1) 5 N T BR RSS2 A5 Al il AH 109 .
B BEAb 5 (B BE IR AT T SD-WH; 73 |, JF7E30°C
THFR2K . FHEKERER/NG, PRI R %
Fi T YEPD ¥ # 8% 72 B, 30°C T, TH#IK LU
200 r-min”"[R3E 4k 835 9%, L E ODeoo>1.5. i F 43
F T 5E ODeggo, LA E E5 FR W IIRE . X B %
VAT IR FERA FERRRE, JRRH AR5 IR FR 0 5 A

] R 70 () 7 9% B g BY % 97 K (SD-W. SD-WH. SD-
WH+3-ATHISD-WHA). 30°C 5523411,

1.5 WMo FRFEEH

445 ) #1035 K BnaMPK s A1 BnaABF 2 [ 4 AL [X 43 531l ¥4
## % 35S-SPYNE(R)173 #1135S-SCYCE 1 (BnaMPKs
T 1 51 402 16 Liang %% (2013) firik, BnaABF2 1 H 5l
Y F B E.37, UK IE [ 5] Y0 B VAL 5 20 Spel),
THE NARFFEGV3101, PREUPH 1 15 % T YEBR /& 55
FrHerh, 28°CHR % H5 7216/ . FH & IR T A i 1) 2%
MR E B F A E ODego=1, K YFPN. YFPC. P19Al
NLS-mCherry (% 5 i marker) () 5 £ i 1% 18 441 EL
RN (VIVIVIV) IS LEBITR A, SRS T i B 2—4 /N
J&, VEST21R A IRE A R, 3R JEAE B0 R
FE BB % (Leica TCS SP8, fl[EMk-F), fE#K
JEP K488 nm TR B E A YFPE S I L
F5855(Niu et al., 2016).

1.6 qRT-PCR&MRT

R ¥% BnaABF2 i cDNAFF 51, ¥ it & = PCR 5| 4,
BnaABF2-qPCR-F: 5-AGGCGTTGTTGGTGCTGT-
GTCTCC-3', BnaABF2-qPCR-R: 5-CCTTGCGGCT-
GATTCTCGGTTCT-3"s LAAN [ ZH 2 A0 B 45 Ach 2
Ji [ 2 cDNAH AR, LABnaUBC9HIBnaUP1
Z 3L (5] 9 5 51 W Liang 25 (2013) 3C ik i ik ) 2t 4T
qRT-PCRZ . RINFESTH: 95°C34-4f; 95°C10%),
60°C30%), 40MEHA . ZH ZURE S 3 T4 FO R I A0 35
Ry 25 0 6. AR ALURE, EED
W 5% b B AL 4550 pmol-LT' ABA. BT 2 (15%
PEG8000). (200 mmol-L™" NaCl). #:#(38°C)
A4 E@°C). BN RAR LY EL .

1.7 EBREMPCRAMSHERERRE

Wit oA 51, 1 HBnaABF2E [ 1) 1F [ 5| ¥ F Fl
I AL 5 I RmBEAT Pfu s (R LB S FIPCRSY,
RGN R AL R B i BnaABF22E (4] 1
S 5 RFIFmiEE AT PCRI N, 345 51— 5% 5l AR
AR A R B, AR REAT I I il i A T 5K,
F O B BRAF 256 & A RAA, F IO T B REER1E 02
SR BOR G, LGNS H (94°C37) 1, 94°C30
b, 60°C1734%f, 72°CHEkb 1735, 8/MEH; 72°C10
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SYENHEATPCRITN . 4 BE 1 1% H 1 2
J BAERAR AL R S 5 1) ELAMRCX, AT A 52
RUEESER o BE G, INEE R P o 1 1F 17 5 0(FAIRY),
BRI BH2 (94°C34 b 94°C30), 50°C1 44,
72°CHjkb 1406, 35N 72°C1046h)ilt47PCR
RS 21015 3 F O REAE A S BE AR L,
BnaABF2%E K] ) 1E [ Al s [ 51 #0347 PCRYT Y, M
M ARAG AT A RAL R SRR v B, SR A AT Tk
50 FP3E

1.8 FEEARMIRE I

¥ B 2 K BnaABF2 J H R 4Z ¥ 511 BnaABF2 5m
K 2| 2 R pBGHF LA RN ¥, K BnaMPK7 o i 2
WAARPYJIHA L. ¥ M gDNAY 14 3515 1 J5 37 ProAt-
RD29B 77 [ %] # /4 pGreenll 0800-LUC |1 My &
T DR T 135S )8 3T KB i 1 2 b R i 2 A
NAZ, K EH RS 5 AN GV3101 52 245 41 i,
POELBE P 5 [ HEAE Y EBYR A4 1 7R B 15 7%, 28°C oA
TIRG I F6/NN, FEERPEK. AELHT &
Pl ) 22 3 ¥ 2 B 1R 14 22 OD600=0.5, 1% [&BnaMPK7:
aABF2 (BnaABF2 5m):0AtRD29B=3:6:1 (V/V/V)IE &
¥)%), XF & NNLS-GFP:BnaABF2 (&% # BnaABF2
5m):ProAtRD29B=3:6:1 (V/V/v). 2B i & 2—4 /Nt
JE T 28 RAS R f o AbFE2 K J5 WCHURE i,
FAXU e R 5 41 (dualluciferase reporter sys-

BnaABF2.1 I I I

tem) (Promega)ilif/f1GloMax 20/20 Luminometer
(Promega)fi s, 2 {6t B e I JF 5 & K ool
FRM AN B 5 R

2 GRS

2.1 BnaABR2HEMEERZESHR
JIRT-PCRIKIG I SEABF2E: K IcDNA A B o 707
KHL, BnaABF23E i T-CO6 4 thik, miLIX K&E N
1008 bp, il & [ 4> & K 41.8 kDa. #|H Bio-
Linux £ 4t i) MEME 3 £ i 17 motif 73 41 (K1), K3
BnaABF2.1 /5 2l + b i A & B (A0 R BUR B . S i
N REES . BUEERMIR . KA BRI S A A K 2K ]
RLTCAF o

¥ BnaABF2E 7 FI 5 F I /KFE . F KA
SEABFE (AT AT 2 B ELX, RISy 37 B
AEAL [ motif 45 74 (12), T AR 250 22 ik, &
BALE YA A R R ABF I T B LA R, R AS
FER LA 22 5. R, X SR IE TR ) Th G R 4%
AIREfE— EFEE FAEIEE R

2.2 BnaABR2ZFIILLN RGR B S

NERFLIMSEBnaABF 2 EAL G B, X 13/ 40175 77
ABF. 15/ /KFEABF. 64-H3ZABF. 364/ T i
(Physcomitrium patens) ABF. 22T F#4:#i(Sela-

B ABRE
ARE
I Light
B TCA-element

Bl TC-rich repeats

B TGA-element
CGTCA-motif
M Circadian
5'I T T T T 1 3,
0 300 600 900 1200 1500

Bl1 2/-BnaABF23E X 3 2l AR FH oo

ABRE: Jit# B 8o, ARE: RS S0 Light: Jemi i sof; TCA-element: /K2 A); TC-rich repeats: B HIA1 R
J e, TGA-element: AEKZ MR o, CGTCA-motif: SRFTER F M ML P, TGACG-motif: SRFIRM N % F; Circadian: &
BT

Figure 1 Cis-elements of two BnaABF2 promoters

ABRE: Abscisic acid responsiveness element; ARE: Anaerobic induction element; Light: Light responsiveness element; TCA-
element: Salicylic acid responsiveness element; TC-rich repeats: Defense and stress responsiveness element; TGA-element:
Auxin responsiveness element; CGTCA-motif: MeJA-responsiveness motif;, TGACG-motif: Jasmonic acid responsiveness
motif; Circadian: Circadian rhythm
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AtABF2a-AT1G45249.1 e 1 e e i N ) . mgﬂi‘z‘
AtABF2c-AT1G45249.6 — Ly = Motif 3
AtABF2b-AT1G45249.7 L — — ™ — Motif 8
BnaABF2.1-BnaA10T0062100WE ~ —MLMm/m__1mwmn ‘ o i ~ Motif 6
BnaABF2.2-BnaC06T0011500WE  — ML m__imwmn ‘ — P Motif 7
- ‘ f— - - = Motif 1
ZmABF2b-Zm00001eb038010 PO01 M/ _ILmwmn = Motif 9
‘EOSABFZb-OSOQtO456200-O1 o ] | — mpm. - Motif 5
ZmABF2a-Zm00001eb314860 PO03 M-/ mw.__rLmwnn — 17~ Motif 10
AtABF3a-AT4G34000.1 LU L — [N ] = bZIP_plant_BZIP46
AtABF3c-AT4G34000.4 LI L — — — L g'g;
AtABF3b-AT4G34000.2 — L 7L —— — -
BnaABF3-BnaCO7T0458800WE ~ —M/_Wm/im_mm_rmmm P——
OsABF2a-0s02t0766700-01 ML m—— — mn
ZmABF3b-Zm00001eb255970 PO02 -/ mmar T— L H
OsABF3a-0s06t0211200-01 JRPL—_L—_— —
ZmABF3a-Zm00001eb279120_P002 M- mm.___nmwny ‘ — LRSS
5 3'5’ 3'5’ 3
r T T T T 1 r T T T 1 r T T T T T 1
VO O 8 O O8N0 O 8 O D 09O L O ®
PR TP PSS S

B2 BnaABF2/3 53L& ¥l ABF {5 45 #4485 /7 471 Lb xot

PSP S

LEH): ABF2/3E AR LLXt; W3l ABF2/35E AR &5 Mk b3, £4%51: ABF2/3%mfi%[X (coding sequence, CDS)5AE#H (X

(untranslated region, UTR)/ %% 3 24 45 4 L Xt

Figure 2 Sequence alignment of conserved domains of BnaABF2 with ABF from other species
Left: Protein conserved motifs of ABF2/3 alignment; Middle: ABF2/3 protein conserved domain alignment; Right: Transcript
structure alignment of coding region (CDS) and untranslated region (UTR) of ABF2/3.

ginella moellendorffii) ABF. 744’} ¥k #: (Ost-
reococcus tauri) ABF L& 11/ 3€ B9 4K # (Chlamy-
domonas reinhardtii) ABFfJ% T RGuidt b p. 251
BR, ZHEAR I 3N BRI 4 3, BnaABF2 51
I IFABF2HI/K FEDZIP235% 25 0k R BT (E3) .

2.3 BnaABF2RIIF 4RAERE L

e 5p R — MRAE 20 B A% AT (6 D g < K BnaABF 2[4
i3 [X (coding sequence, CDS)# 2 2| il & GFP )
PYJHF#EA |, HIRFT B T B A A AR OB . 45
REIR, X GFPE S A 7E T4 M A A i i v, 1
BnaABF2{5 5 & fE 4l i i% (Bl 4), KX FE R 1
AT BELELE A% H AR

2.4 BnaABF2RIEERiBE N

R L BnaABF 24 5t Rl - (1) B ARy 1, g B RESR
KRG ML S g SR EOR,
BnaABF 2/ # [ % B b 7£ — Bk (SD-W) & 77 B Y 1k
IR FREME A K, HTE 5 (SD-WH+3-AT) DL K =5k
(SD-WHA)E 7% Gk s BB 97 56 FoRkA K, FF HAE
X-a-Gal 4 45255 o A2 W (1 5A), K B BnaABF27E ¥
RER G o S BS TS

XfBnaABF2 % )7 AT 70 M, KI5
HAE EEARHH 14 3 /¥ (Kagale et al., 2010), 3T
X%, W AE T SRS T 1 e 4T 1 5 2 Bna-
ABF27EFERHA N IR ACERAR. T2, BATREK
AW ERS TR BRI WX BnaABF 28 7 41 i
ITER T, AL S P51 &R ABnaABF2 Co. %
TR 7 BnaABF2E H 75 H ZASPITPAL A, A
HE— B TR RE R G XS] 5 % BnaABF 24 s i
G5, FRATTE TN BnaABF21 18067 . 25141 .
267471 2881 f12901 22 % IR (Ser) & 2704 75 % IR
(Thr)i AT 52 sE9RAR . IR 55 98748 TR = IR (Ala) J& 1)
5 i #x yBnaABF2 5m (JyBnaABF2 (1) 3w R 1k 2
RN, RAERNRKEER (Asp)Ja 7 51 6 A
BnaABF2 5D (yBnaABF 24Ul i iR 1L 52 A8 FE K)o
W B 1) 7 1 40 S # i B p GBKT 78k Ak, 159 3 H 4
i kiBD-BnaABF2 Co. BD-BnaABF2 5mblL f%
BD-BnaABF2 5D. ATt —SERERE RGN T
TX G EE 2 R A SO T R T B R TR Rk, 4
R E Rk BnaABF2 5D ki 1) B B 5 7E — B
(SD-W)F1 6 (SD-WH)& 77 Bl B B 75 3 Rgtig 2k
K, HR Y 7E HE IR B B IR AL TR I 3-AT
(SD-WH+3-AT), skfE =5 (SD-WHA)E 7 5 s 14 57
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Colored ranges [ Brassica napus || Arabidopsis thaliana [l Chlamydomonas reinhardtii [_] Selaginella moellendorffii

. Ostreococcus tauri . Physcomitrium patens . Oryza sativa

E3 BnaABF25HEYFMABF & H I R STt AL
BEALR > SRR AR BEE, EAHE 8100,

Figure 3 A phylogenetic tree of BnaABF2 and ABF proteins from other species
The branches of the evolutionary tree showed genetic distance with a confidence level of 100.

GFP NLS-mCherry Bright Merge

E4

Figure 4

PYJHF

BnaABF2-GFP




PRI SE: H WA e A R 7 BnaABF2 M RAE /T X HAEE (1% e 55

El4 BnaABF2() V.41 5E fi7
s 4 FURLpY JHF-BnaABF 2804 J BRI Y JHF B BBt 1, 2K S5 WSROk 15 5
SENLFRIC; Bright: B3%; Merge: &3 . Bars=50 um

. GFP: &3t {55, NLS-mCherry: #

Figure 4 Subcellular localization of BnaABF2

pYJHF-BnaABF2 or pYJHF (control) plasmid were infiltrated into tobacco leaves, and fluorescence signals were observed two
days later. GFP: Green fluorescent protein signal; NLS-mCherry: Nuclear localization marker; Bright: Bright field; Merge: Su-
perimposed field. Bars=50 ym

A SD-W SD-WH SD-WH+ SD-WH+ SD-WHA

2.5 mmol-L-' 3-AT 5 mmol-L-' 3-AT

SD-WH+ SD-WH+
2.5 mmol-L-' 3-AT 5 mmol-L" 3-AT

BD-BnaMYB111

BD-BnaABF2
BD-BnaABF2 5m
BD-BnaABF2 5D

BD-BnaABF2 Co
E5 BnaABF2M1EEE R Gukk &G PE o
S A¥BD (BT ER). BD-BnaABF2. BD-BnaMYB111 (BH4X}HE). BD-BnaABF2 5m. BD-BnaABF2 5D#IBD-BnaABF2 Co
N AT B BRI B S 5. B RF AN IR BB A BB L = A TR .

Figure 5 Analysis of transcriptional activity of BnaABF2 in yeast system
BD (negative control), BD-BnaABF2, BD-BnaMYB111 (positive control), BD-BnaABF2 5m, BD-BnaABF2 5D and BD-BnaABF2
Co were transferred into yeast for titration experiment. The dilution gradients of yeast cells were marked with black triangles.
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Figure 6 Expression patterns of BnaABF2 gene in different
tissues and under different stresses and plant growth regu-
lator treatments

(A) The expression of BnaABF2 in different tissues; (B) The
expression of BnaABF2 under various stresses and plant
growth regulator treatments, the treatments included 50 pmol-L™"
ABA, 15% PEG8000, cold (4°C), heat (38°C) and salinity
(200 mmol-L™" NaCl). Values are means*SE. The significant
differences in t-test were indicated by asterisk, * P<0.05;
** P<0.01
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Figure 7 Screening of interaction between BnaABF2 and
BnaMPK proteins through bimolecular fluorescence com-
plementation assay

The plasmids of BnaABF2-YFPc and YFPn-BnaMPK1/2/6/
7/9/12/13 and NLS-mCherry were co-transfected into to-
bacco (28 d). Four days later, the fluorescence signal was
observed. YFPn: Yellow fluorescent protein N-terminal se-
quence; YFPc: Yellow fluorescent protein C-terminal se-
quence; YFP: Yellow fluorescent protein signal; NLS-mChe-
rry: Nuclear localization red fluorescence signal; Bright:
Bright field; Merge: Superimposed field. Bars=50 pym
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Figure 8 Dual-luciferase reporter system detects the effect of BnaABF2 on the transcriptional activity of AtRD29B promoter

under abscisic acid (ABA) treatment

(A) A schematic diagram of the reporter and effector; (B) The LUC/REN ratio is used to indicate the ability of the effector to
activate the reporter (dpi: Days post-infiltration). Different lowercase letters indicate significant differences between different

treatments (P<0.05).
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Analysis of Expression Characteristics and Identification of
Interaction Proteins of BnaABF2 Transcription
Factor in Brassica napus

Liuging Yang', Jin Wang', Jingli Yan, Qingin Chen, Haokun Cheng, Chun Li, Peiyu Zhao
Bo Yang, Yuanging Jiang
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Abstract ABF transcription factors are collectively referred to as basic leucine zipper proteins that can specifically re-
cognize and bind to ABA-responsive elements (ABRE), participating in ABA signal transduction and serving as regulators
of ABA signal transcriptional responses. This study analyzed the protein encoded by the BnaABF2 gene in Brassica na-
pus. Subcellular localization results showed that the BnaABF2 protein is localized in the nucleus. Analysis of transcriptional
activity in the yeast system indicated that BnaABF2 has no transcriptional activation activity; gRT-PCR detection revealed
that the expression level of BnaABF2 is highest in leaves. We also found that ABA treatment, simulated drought, and salt
stress can induce the expression of BnaABF2; BiFC results showed that BnaMPK1/2/6/7/9/12/13 can interact with BnaABF2.
Dual-LUC results suggested that BhaMPK7 may enhance the transcriptional regulation of BnaABF2 on downstream target
genes through phosphorylation. This study initially explored the basic characteristics and interacting proteins of the tran-
scription factor BnaABF2, providing theoretical guidance for understanding its functions and mechanisms.

Key words Brassica napus, ABF2, subcellular localization, MPK, interaction proteins
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