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SRR BUUK AR, ZIX 25 bZIP sk K+
(] Bl S U5 — SR AR Y, YY) bZIP FR
LH G ACGT L 5 91 B i XA F T4, 4
ABRE, G-box, C-box Fl A-box FF!", 5 T LK
Tk, EMYIER LR | s a2 Rk A AR
YA G L R D R AR . H AT, 7E4
FaST(Arabidopsis thaliana)"® . K5 Glycine max)™
7% i (Solanum lycopersicum)®", ¥ ¥ (Nicotiana
tabacum)®, 3 1t (Gossypium hirsutum)®, K %
(Manihot esculenta) 257 Z Y % £ 3] bZIP %
AL . BFST R, bZIP Bt KT iz S 5K
AACHE = E A U . S AabZIP1 s T
it ADS F1 CYP71AVI fFRIK, FEH & RIAYI&
AP, 4 A BE TbbZIP1 38 a3 i i ThSRPP 1Y
FIB, W REGIAD G . B (Camptotheca
acuminata)bZ1P % 5% [H§ CaLMF i EM8 A
HAHKFER CaTDCI, CaG8O. CaCYCI Fil Ca7DLS
FIk, M SR A G T AR bZIP B
& B F HbTGAL ¥ % HbHMGS2. HbHMGR2.
HbCPT6. HbCPTS ! HbSRPP2 55 Z - )
BRI 5k, 2 5 KRB G R

A FERTIATEAR R EFL cDNA SCE Hh i i
BN 5L e AR G . RIS . /IMBIR T
A AR IS PR~ S5 AR I A 5 IO O il A 2
2 U 3456 19 5% 5% K1 HbbZIP74, HE H
ATHEZS 5 KRG I & R . AWF90E i
PCR FilE | HbbZIP74 JEIH, I AT W5 B 2203
Hr, ¥ % pET28-HbbZIP74 JFA% Fk 8K, 75 K
FFH S IR 3R GR, DL 5 3R 38 25 1R 0T i 2 2lifk
TAHEA, BIEN T —L058 HpbZIP74 TE KRS
WA= 1 ) D RE B4 BEAi

1 #E57FE

1.1 8 SCERARER 7 A AR TR L P AR AR
Totk 2 M 7-33-97 L85 ¥ AT Rk, FlvRL T o [ 34
WA R AR . FRFIR . BITEIR . LIEFK
Wi A 3 2 8 Guo S5V I 71k o IR BTAR L B
B I RIAE S A SR SR A S Sz R R VR Bk
TRAFFE-80 °Co WL R R J S A B 004
PR T, T RNA B2 K AT
(Escherichia coli)DH50 F1 BL21(DE3) & ¥k 47 Jill
W ST RARAE MR A BRZS W] (A6 50 ) L v il b,

W HARA IR 7], 8 I RIBER pET28a 525
54, DNA Marker, pMDI9T #5145 {4 H. i
PrimeSTAR Fl T4 DNA % £ Il§ [ Takara 2\ ]
(R ), Jomr #2 Bl R & . RNA il 42 05 &
DNA #E i 171 i 1) £ >k H FOREGENE 2 F] ()i
), S R GAMZOLE BRIk H NOVA 24
H] (R o 5186 A e h o SE 28 FA Bk
AR R SERL

1.2 &

121 AR CDS K&/ MG HpbZIP74 Sk
(3 X 4 5 : LOC110658634) 7% NCBI ' 1% i 1
ZF# 5 XM_021816336.2, 1#i 1 SnapGene i {4
BOTFBE AR S R 9 1 51 (GE 5] 51 %) SPF: 57-
ATGGCATCCTCCAGTGGAAA-3', K[54 SPR:
5'-ATACCGAAAGAAATCTGGAG-3")., PAtZ IR
WIEFL cDNA Sy in 414 H )51, PCR 4715 {4
Z:2uLBit . BTG4 1 ul, 25 L 2x
PrimeSTAR HS(Premix). ddH,O 22 puL. PCR Jx
I AR F R : 95 °C WM 5 min; 95 C 2B 30 s,
58 C iRk 40s, 72 C IEAH 40 s, 38 MFIR; 72 C
FEA 10 min, PCR *HZ4Z I I 2liAl )= ve e 3]
pMDI9T # {4 ', pMD19T-HbbZIP74 4 PCR(IE
5149 M13-F: 5'-TGTAAAACGACGGCCAGT-3',
5|19 M13-R: 5'-CAGGAAACAGCTATGACC-
37) 4 14 07 2 BH kv B, o BH 1 v Rl 4R PR S
MR

122 A HFEE&F4H 7 NCBI M il 7 4%
HbbZIP74 F£H 45 1 A IL R 751, FI A ExPASy-
ProtParam tool(http://web.expasy.org/protparam/) 7F
LA 53 HObZIPT74 25 1 T 73 F o i . S5 LA
T RE PR FI-F- 44 2K 280 R SMART 7Rk 41 F
(http://smart.embl-heidelberg.de/) T il 2 8 <F 45
¥ 38 ; & H] Plant-mPLoc 7E £& 1. H: (https:/www.
ncbiwww.csbio.sjtu.edu.cn/cgi-bin/PlantmPLoc.cgi)
HEATER I E 7 75 435K H] SOPMA (https://
npsa.lyon.inserm.fr/cgi-bin/npsa_automat.pl?page=/
NPSA/npsa_sopma.html) F1SWISS-MODEL (https://
swissmodel.expasy.org/) 43 #t HbbZIP74 5 [ ) —
WEERYFN =548 . FIH Clustal ZEZE 35 (https://
www.genome.jp/tools-bin/clustal) # 17 £ ¥ 5] HL X,
-8 12 ESPript % 5 (https://espript.ibep. fr/ESPript/
cgi-bin/ESPript.cgi) 4 )7 51) L% 25 B ] M4k s 7401
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BT bZIP 4 FE I F R4 TR EL 1 ~ 2 4> bZIP
5 % N ¥, % HbbZIP74 & 1)¥ 41 i Clustal i
T2 FHI X, I FH MEGA #E e .

123 #BRAME RNA REAFe ¢cDNA &2 RNA
1) $2 B Rl FOREGENE 723 ®] (¢ #5 ) i) A 4 5
RNA #HUAH & (W2 W & & & EAR), IS
ML i #0E . cDNA 55— 194 L NOVA
o] IR ) Y 2 5 R 40 55 00 e s — 4504 =R TR
WA G, Fe IRULIT 5 A T4

124 gRT-PCR F##E 44 KH NOVA A H]
(M) Y Taq SYBR® Green gPCR Premix (Universal )
&, i H BIO-RADCFX96 Real-time PCR &4
(Bio-Rad, USA), #4T qRT-PCR 434t . HbbZIP74
B51%1°R: gbZIP74-F: 5'-GGGCACAGATGATGGA
ACTTA-3'; gbZIP74-R: 5'-CAGCAGCAACAGCAC
TTATTT-3. RH Actin INSIEH, 5191°8: Actin-F:
5-CAGTGGTCGTACAACTGGTAT-3; Actin-R: 5'-
ATCCTCCAATCCAGACACTGT-3', qRT-PCR
KRR £ (20 pL): 1 pL BEAR . 1E % 18 51 97 (10
pmol-L™")4% 1 uL, 10 uL Taq SYBR® Green qPCR
Premix, ddH,0 7 pL. qRT-PCR JZJW £ H: 95 °C
TARPE 30 ;95 °C 481 105,58 C iRk 10,72 C
FEAf 30 s, 40 NG BEFEMIET 3 RAEY) 2
FEM 3 WEARTELE TR, Z5HRH 272 P01t
F R A AR X e 35, (1 SPSS AT R AR R] 114 25 57
Pk

125 REAREMAME IR pET28a 2K
WA HpbZIP74 1) CDS FE 3 T IE M 514 F: 5'-
TCGCGGATCCGAATTCATGGCATCCTCCAGT
GGAAAT-3, I 1] 5| ¥ R: 5-GGTGGTGGTGCT
CGAGATACCGAAAGAAATCTGGAGAAGCC-3/,
DL A 2 5 3 A9 pMDI9T-HbbZIP74 1Y i KL

FEM, ot PCR 37314 H A9 H BEIF 42 i Mk 44k .
fift Y [R) U8 5 20 0 5 R TG ) e B E

B4 WY 58 WA pET28a 24K I, # 4k )5 K
FF 7 DHSa, 284 PCR 5 Uk (1F [7] 51 ¥ T7-F: 5'-
TAATACGACTCACTATAGGG-3', I 1] 5| ¥ T7-
R: 5-GCTAGTTATTGCTCAGCGG-3"), #k ik B AT
B — B S 55 TR VR R AT BORL B BB , B D 35
WERY HE 20 SRR AT 44 pET28-HbbZIP74.

126 ETHUFOHNREFFREEGEHE I
pET28-HbbZIP74 Jivki’% A BL21(DE3) p&tkHr, $k

AR ISR T 5 50 mg L' RIREE I LB K
3R, 37 °C, 200 rmin ™, 3555 16 h, FRE AR
R 1:100 9 LEIF B2 FD T A 50 mg- L
RAFEE R M 5 mL LB AR 372 3E, 76 37 C, 180
rmin’' #5358 % ODgyy M 0.4 ~ 0.6, IPTG [ 4 MK JiF
518 0.1, 0.3, 0.5, 1.0 F12.0 mmol-L", X7 37 °C
P 9% 5 hy 7€ 1 mmol-L ' IPTG ¥k T, 43 %1
16. 20, 28 1 37 C £ % 5537 5 h; 7E 1 mmol-L™
IPTG. 37 C &M T, 40+ 1. 2. 3. 4 F1 5 he
XPAN [R) 25 A (09375 54 i 24T SDS-PAGE HLIK, i
BB R RIB A

127 ELAZAHMLL B ERERNREE
FFE M, HES R 200 mL K 8 000 rmin
B0 5 min J5, F] PBS &2 syl B S5 B0, 5
30 mL ¥k 3 (A AR 53 B0 1% 19 TritonX-100,
500 mmol-L ' NaCl, 2 mol-L " ik, 50 mmol-L™" Tris-
HCI pH7.5, 1 mmol-L™" EDTA) &, Jin A &k i
(BREWRIE) N 1.5 ¢ LT, 720K D3Rt i,
VK AR A BRI, 4 °C, 9 000 r-min! B> 15
min, FHVERIRES, BE 2 K. HH MR (50
mmol-L™" Tris-HCI pH8.5, 8 mol-L™" JJ¥, 1 mmol-L"
DTT)F%FR B f# 0 10~ 20 g L7 &, # & 30
min EPCFEE A . H 0.45 um K R IE R 38 X
W5 LR AT SR AT 2l Ak, AR Y (8 mol- L
Ik, 50 mmol-L™" Tris-HCI pHS8.5, 1 mmol-L™' DTT),
10 mmol-L™" BK 1 3% Bl &, 50 mmol-L™" Bk ik 5% ki
W, 100 mmol- L™K Mk 38 JI e A7 VR LS, Xl 4R
B RE i AT SDS-PAGE HELJK o 176 B8 T 25 A 33
A%, B T2 M (50 mmol-L ' Tris-HCI, 1 mmol-L
EDTA, 2.2 mmol-L™" GSH, 1.1 mmol-L"" GSSG, &
T80 5% Hil, pHS.S) 4 °C B EL B Tt 7 .
T 375 A1 28 B 0932 AT W (50 mmol- L™ Tris-
HCI, 1 mmol-L™' EDTA, pH8.5) HiE#T, #¥fk 3 UK.
BT 58 R WA B HT A Th AR, IF 43342 T 20 C
UKHE

2 HRE5HM

2.1 HbbZIP7T4EE W= E DR W3
cDNA SytsAl, il 45 55 |9 SPF #1 SPR 474, 15
FHK BE LA 500 bp (19 F BE(E] 1), 2571 15 B H A
—, 5 ¥l HpbZIP74 ORF K- FEAHAT . #4 B 0 A B
4% % pMDI19T 24 )5 % 1k %] DHSa [##E 1, £



402 B EYZFR ( RZESL) J. Trop. Biol. 2026 4F
bp 2.2 HbbZIP74 FUIB{LIERANLEHNSE ST HbbZI-
P74 1) ORF 4K 486 bp, 24t 161 IR ; AH
2000 X4 FF 7 18.28 kDa; FIEZEH 4K 6.51; FF
1050 SEARHON 5454, TR REON-0.673, EUIE

500

250

100

1 HbbZIP74 &K HkE

Fig.1 Full-length cloning of HbbZIP74
1:: M. 1 500 bp DNA Maker; 1 ~ 3. HbbZIP74 1) 53 [ JE IR 1 B
4 ~ 6. pMD19T-HbbZIP74 AR5 A PAE SE B
Note: M. 1 500 bp DNA Marker; 1-3. Cloning fragments of
HbbZIP74; 4—6. Positive clone verification of pMDI19T-HbbZIP74 after
ligation and transformation.

B PCR i BE 4R 75 B e e (18] 1), 4R Bk 48
WY, WhE 938 Bl 486 bp, 55 NCBI £l [
HbbZIP74(%5535: XM _021816336.2) ) ORF ¥4l

SEe— ., HY R4 N pMDI19T-HbbZIP74.,
A

0 100
% & Position

FIAANRRE K. IR S — Mt b
BESE R B, A7 T 55 26~ 90 & KR (K] 2-A).
HbbZIP74 1 S &5 F T 25 51 7, 100 44
B (62.11%)Z 5 W o882 JiE, 61 1 2 2R
(37.89%)Z 5L WICHLNE M (14 2-B); — &5y
TR ZE 5 R, HbbZIP74 & 1 5 i a— 12 FE
B TC ALt 2H A (R 2-C )5 5 R s A T 45 SR
AHAF, Z97E 40 kDa Hij 24 5% /K IX 48, 41 ~ 130 kDa
At A K X (] 2-D), HbbZIP74 5 1 37 24 ffd
RE N TS T2 AEAZ

2.3 HbbZIP74 HBEBKWSFIILLI KRR
Bt HbbZIP74(XP_021672028.1) Z HEMR 751 540 Fg
JF AtbZIP44(NP_177672.2), /N % TabZIP2(XP_

044406621.1) . /K A& OsbZIP11(XP_015622690.1) .
B

o—IBiE o EE ]

o—Helix Coil

20 40 60 80 100 120 140 160
{3 & Position

SR/
Hydrophilic/hydrophobic,

40 80 120
v B Position

A. aHbbZIP74 8 1 {R~F 45 3R B s B. HbbZIP74 8 H 457~ 2 Kl C. HbbZIP74 [ =R LM TN /R 2 El; D. HbbZIP74 /K /HiK HE

oML

A. Schematic diagram of conserved domains in HbbZIP74 protein; B. Schematic diagram of secondary structure of HbbZIP74 protein; C. Predicted
tertiary structure of HbbZIP74 protein; D. Hydrophilicity/hydrophobicity analysis of HbbZIP74 protein.

2 HbbZIP74 EEEMSHT
Fig.2 Structural analysis of HbbZIP74 protein
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XURERLEE: KR A HbbZIP74 3 R 3R IE 0 i MR 1 IR A% Rk 4k

403

PU2THY SIbZIP53(XP_004240572.1) . 32K ZmbZIp58
(AQK74499.1) , 447 PtbZIP43(XP_024461072.1)
%uﬂt% MebZIP4(XP_021631325.1) & MR T 51)

52.53%. 34.43%.42.57%. 42.22%.36.11%. 31.75%
F133.33%., XSS ER, BAE AR S N-xT-
R/K 37, VUK 2 ~ 3 AR x6-L 19 7 IKEE P

11 Z 17 5 R 3 B, G LRy B AR

oyl FI(K 3), 2B HbbZIP74 J& T bZIP 3L %% .

beZIP74 .............................................................................................
ATDZIPAG v v s e et e e e e e M
SleIP53 .............................................................................................
(010577123 1 BRI T IR TR PR
TabZIP? ©Eemzsmes s somes e s i imii s e i sm i mas g MYPAELASVPYLSAATATAAFRPHCQVAPDDFLFQYGGGGLMVPRASSYQQHD
TIMDZIPS] + = v s v s e e e e MYPAAEIASVPYLSPAASFKPHYHVATDDDGGFLYQQYSN.LLLPHPPSYYQEV
PtbZIP43 MDEYTLEQVFSMPMVGSTNFAINMSPLRCNSSVSSSFLPPSPLYRAISIAMLSTVSATYPLVEPMLDNPFQFFENGFTPWDCFDPFPSAPQSP
MebZIP4 s miasms s om s 5608 5578 5 50 § 55803 5 1579 § 578 § 58 8 8 568 3 579 3 9 § w8 MLSTVPAAFFSSPDSMLGNPFPFSSNGSTPGDCSELFLATVDES
% o 0
HbbZIP74 ««vvvv.- MASSSGNSSGSSLLHNSGSDEDVQH ............ TE|
AtbZIP44 NNKTEMGSSTSGNCSSVSTTGLANS(GSEESDLROR. « v v TH
SIbZIP53 wmssm: s s sz s s@s MSSTPHLV[SS|G|SDADQRY . « « o oo v vttt Tol
OsbZIP11 .MASSSGSGGSAVSAATAAAGGS|S[SAAEEELR. « « v v v v v .. R AH]
TabZIP? VVGOLLHEAAAGGGLLLPFGARP|SNSPIES[DECHHHHHOAARCGGS|LAEE[Y VH
ZmbZIP58 AYDQLVLEAS...... FPVGGNNRSN[SEESDEYQR. . « v v v v v R VH
PtbZIP43 KPFGSSSGSDESNLLDQNPDNSN[SNS(GSDEPNP......... PVS[VIDE NR
MebZIP4 K.ovvvunnonn. ELNPNPVNNNFNSDDPNPS. . ... ... IISVVDEEKRREMIMMNRNMNQEEVE A
N—X7—} ——— X9——— [ — X6 — L— X6— I
Basic region Leucine zipper
89 110 120 130 1‘0 159 160
HbbZIP74 [INITTQHYLNVEAE ILNYINT[SNGVFETEDLQI|[SAVAAAAAADTFMNPLNLIYLNNHPIMASPDFFRY.
AtbZIP44 |IAVTTQHYVTIEAE IVDFVES|SS|SGFGMETGQG. . LFDGGLFDGVMNPMNLGE YN . QP IMASASTAGDVENC
SIbZIP53 |IASVEMNYRS|IDAE LTQFWAD|TT|G.FPVDIPEIP .. ...... DTLLEPWQLPCPI.QPITASDMFQF.....
OsbZIP11 |[UGLTTQGLLAVDAE ILSCIN./TNGAAAAAAAALTVAAATDPLLAFDSAAFDDLFRSSPELFQLC
TabZIP2 |UNRVIRDCGRV|LRD VIPAAVA EGAGEVELDAAQGDMID . v v v v vttt veeeeeeeeennnnnnns e
ZmbZIP58 [LNHAIRDCDRVLRE DTTESGAMSPGS . .. ... s 1 o o s oo & e o e ® S - S o
PtbZIP43 |[LRIVLYHCHSVRT[E| HLMMROTOOPTSANPCNNIIESATE 5 wovi s wuv s pus 8 s 58 § 650 ¢ 638 § 830¢ 5 508 § 548 8 51908 8
MebZIP4 |[LUHSVLYHYQS[VIORE |ILMLRQLIQQF TSAWP CNNINTTEQTISPLVTT .« e v v v oo oeeeenenneeeeannns

2.4 HbbZIP74 REXREAMW IHIETTHZ
A~ bZIP H FEFR T 51 5 HbbZIP74 347 7 51 FL X,
IR CIBE ST ey i
i A, B. C,
13~ W K Ji% , HbbZIP74 5 AtbZIP2 1 AtbZIP11

HbbZIP74 5E At REBRFF 5 FiR LT
Fig. 3 Homologous alignment of HbbZIP74 amino acid sequences with other species
4 Basic region, 1 BELRSFY N-x7-R/K 37 Leucine zipper, 4 2002/ /K & S m it .
Note: Basic region, Highly conserved N-x7-R/K motif; Leucine zipper, Leu/hydrophobic amino acid zipper.

WF—A0r3, /T S WRE(E 4)

2.5 HbbZIP74 EBRRRERAPHRIE FI
qRT-PCR #:l T HbbZIP74 TEAZIERAR . Wz | it
B AR AL AR LU R Ol . ML 5 Wl
HbbZIP74 TEMEFL Th R IR A i, iRz,

[ AtbZIP47 | AT5G65210
| AtbZIP20 | AT5G06950 I D
[———— AtbZIP24 | AT3G51960 |
e AtHZIP19 | AT4G35040

ZERLR P, G IT bZIP AR SR # 43
D.E.F.G.H.1.J. K. M fil S &4t

97

98

2 AtbZIP28 | AT3G10800

AtbZIP49 | AT3G56660
AtbZIP64 | AT3G17609
AtbZIP56 | AT5G11260

B
98

46

H
95

AtbZIP62 | AT1G19490 | J
AtbZIP41 | AT4G36730 IG
AtbZIP55 | AT2G46270
AtbZIP9 | AT5G24800 |
AtbZIP10 | AT4G02640
l—beZIP74 | XP_021672028.1 @

95

44

80

48

0.1

I_: AtbZIP2 | AT2G18160 N
7 AtbZIP11 | AT4G34590
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Note: 1-3 means positive clone verification after homologous recombination and transformation of pET28-HbbZIP74.
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A. Effect of IPTG concentration on recombinant protein expression; B. Effect of different temperatures on recombinant protein
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respectively; Lane 1 (16 °C, 0 mmol-L™), lanes 2—5 in B, induced by 1 mmol-L™" IPTG at 16, 20, 28, and 37 °C, respectively; Lanes 1-6 in C, induced by 1

mmol-L for 0, 1, 2, 3,4, and 5 h, respectively.

4 ODgoo M 0.6 B E I A 1 mmol L™ £k
& 1% IPTG, 43 I 7E 16, 20, 28, 37 C T 5 h,
SDS-PAGE #& [ H yk I 45 2 (&1 8-B) & M, Ik
2 EHERD, UKl S IESEARKAER S, £
WITE 37 C ELE R IAROR At

4 ODgoo M 0.6 B AINA 1 mmol- L™ Z&¥k
FE ) IPTG, 7€ 37 C 5l S 1. 2. 3. 4. 5 h,
SDS-PAGE # [ HL ik A 25 S (1&] 8-C) e,
FE 1 hBERR I B T 55, 7F 3 h R A A B i
K, Ak S 3G 5 S I a] 2 1 28 1A W] A
% . I, i HbbZIP74-His & 2H /& 11 iy S A7

SR NAE 37 C A AW 1.0 mmol L IPTG
W3 3 ho

29 EHAEHFMAMETESH4MN HbLZIPT4-
His 521 8 1A ATV MR T 2 QK] 9-A IR, 15
SRRSO (KEE 3) T H M EAE A, Ui
th (JKIE 4)43 7 H 898 1H, U] HbbZIP74-His &
il Y D W NI S DR DR E S W S L BT
) A e AR R 1 E AT 4l Ak, SDS-PAGE HL yk 4G,
TE R R R IS R A B AS B R R, 7 0 0 Y
10 mmol-L™" DKk B3 Hh I JC A 5 1) 2547, 7E 50
mmol- L™ KMk v 5 v K HH BE H A 2577, Ja 24l



406 HEEWFIR ( RS ) J. Trop. Biol. 2026 4F
A
kDa kDa
180
180
159 130
i %
55§
i
5
HbbZIP74 2
17 17
10

A. HbbZIP74:E Hi%533&i%; B. HbbZIP74% F 2tk
A. Induced expression of HbbZIP74 protein; B. Purification of HbbZIP74 protein.

9 HbbZIP74 ERFESRIER AN
Fig. 9 Induced expression and purification of HbbZIP74 protein
TE: M, B 2375 Marker; A) VKIE 1, RTESAER; TKGHE 2, 7590 TG TKIE 3, 375 R LI VKO 4, F5 S0 TLNE; UK 5, aifb/m i
. B) 1, 8RR 2, 2R B0L IR S B 3, BRIV WG 4, BEIBOAG 5, 10 mmol L™ BRI BEILH; 6 ~ 7, 50 mmol-L™ BRIEIEE L 8 ~ 9, 100

mmol-L™" BRMEIEBE o

Note: M, Protein molecular weight marker; A) Lane 1, Uninduced sample; Lane 2, Induced sample whole cell lysate; Lane 3, Induced sample
supernatant; Lane 4, Induced sample pellet; Lane 5, Purified protein; B) 1, Protein lysate; 2, Protein after lysate filtration; 3, Flow-through after column; 4,
Elution buffer; 5, 10 mmol-L™" imidazole elution buffer; Lanes 6—7, 50 mmol-L™' imidazole elution buffer; Lanes 8—9, 100 mmol L' imidazole elution

buffer.
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Expression analysis and prokaryotic expression purification
of HbbZIP74 gene in rubber tree
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Abstract: In order to assess the role of the bZIP transcription factor in the biosynthesis of natural rubber in Hevea brasiliensis,
HbbZIP74 gene was successfully cloned based on previous work in our laboratory. Bioinformatics analysis and expression pattern
analysis were performed. The pET28-HbbZIP74 expression vector was constructed, and the recombinant protein was expressed in
the strain Escherichia coli BL21 (DE3) and then purified. The results showed that the open reading frame (ORF) of the gene
HbbZIP74 is 486 bp, encoding 161 amino acids, with a bZIP domain, classifying it as a bZIP transcription factor S subgroup. The
expression level of HbbZIP74 is higher in latex and leaves, and its expression can be induced by jasmonic acid, abscisic acid,
ethylene, and salicylic acid in latex. The optimal condition for the heterologous expression of the HbbZIP74-His recombinant
protein was induced at 1 mmol-L™" IPTG and 37 °C for 3 h. The recombinant protein was mainly accumulated in inclusion bodies.
The recombinant protein, approximately 22 kDa in size, was purified using Ni-NTA affinity chromatography, which was
consistent with expectations. This study lays the foundation for further exploration of the role of HbbZIP74 in the biosynthesis of
natural rubber.

Keywords: Hevea brasiliensis; bZIP transcription factor; gene cloning; gene expression; protein purification
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