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Preparation of CsHBI polyclonal antibody and its protein dynamic

changes during somatic embryogenesis in Citrus
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Abstract: [Objective] This study was aimed at obtaining the high efficient protein expression of Citrus
HD-ZIP II transcription (CsHB1) in Escherichia coli to prepare the polyclonal antibody, and investigate
the specificity of antibody during the callus induction of somatic embryos. After analyzing the motif and
domain of CsHB1 amino acid sequence, the prokaryotic expression vector was constructed and the ex-
pressed product was obtained in E. coli. Then the polyclonal antibody was prepared by immunization. The
polyclonal antibody was used to detect the specificity of the antibody in the prokaryotic expression system
and to detect the dynamic expression of the protein during the induction of somatic embryo by using west-
ern blot analysis. [Methods ]The CsHB1 sequence was predicted by sequencing and domain analyses. The
HD-ZIP-N domain and homeo domain was selected for constructing the prokaryotic expression system.
The specific sequence was amplified by PCR and inserted into the pGEX-4T-1 vector. The recombinant
plasmid was named as pGEX— 4T-CsHB1-N. The recombinant plasmid pGEX-4T-CsHB1-N was incu-
bated with 1 mmol + L' IPTG at 37 °C for 0, 2, 4, 6, 8, 10 and 12 h in LB liquid. The SDS-PAGE analysis
was then performed to detect the protein expression of CsHB1-N in the prokaryotic system. Then the pro-
karyotic expression product of GST-CsHB1-N was induced with 300 mL LB liquid, and the supernatant
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was collected by centrifugation at 9 000 r+min' at 4 “C and purified with a GST—tag. After purification,
the rabbits were immunized with GST-CsHB1-N to obtain the anti—-CsHB1-N polyclonal antibody. The
expression products of pGEX-4T-CsHB1-N recombinant strain and pGEX-4T-1 strain induced by
IPTG were analyzed by SDS-PAGE, and the protein was transferred to the PVDF membrane to detect the
anti-CsHB1-N antibody specificity in the prokaryotic expression system. The callus materials of Valencia
were cultured in a glycerol medium under light conditions for 0, 14, 28 and 42 d. The total protein was ex-
tracted, and the protein concentration was determined by a Bradford assay. The specificity of the CsHB1
polyclonal antibody and its protein dynamic changes was detected in the somatic embryo induction stage
of ‘Valencia Orange’ callus by a western blot analysis.[ Results] The CsHB1 gene contained 287 aa. The
protein was composed of HD=ZIP-N (1-101 aa), homeodomain (128-186 aa) and HALZO (186-229 aa).
The full-length sequence CsHB1 failed to express the target protein in the prokaryotic expression system,
so the fragment of 1-187 aa was selected to construct a prokaryotic expression vector. The fusion vector
pGEX4T-CsHB1-N was confirmed by PCR and restriction enzyme digestion. The recombinant plasmid
was transformed into E. coli to induce the expression of protein. About 49 ku GST-CsHB1-N protein was
highly efficiently expressed and compared with the blank vector, then a large amount of induced protein
was purified. The GST-CsHB1-N purified protein was immunized in rabbits to obtain the anti-CsHB1-N
polyclonal antibody. The anti—GST and anti—-CsHB1-N were used to detect the recombinant protein in the
pGEX-4T-CsHB1-N recombinant strains induced by IPTG for 2 h and 4 h, respectively. The results
showed that the molecular weight of the GST-CsHB1-N fusion protein was about 49 ku, which contained
27 ku GST-tag protein and 22 ku CsHB1-N protein. The western blot analysis showed that the anti—
CsHB1-N polyclonal antibodies could specifically identify the corresponding antigen peptides GST-
CsHB1-N in the prokaryotic expression system. In the citrus callus, the CsHB1 target protein which was
about 32 ku, consistent with the expected size, was also detected. Using the callus proteins of ‘Valencia
Orange’ cultured in glycerol medium under light conditions for 0, 14, 28 and 42 d, the western blot re-
sults showed that the CsHB1 protein exhibited higher expression in the embryonic callus, and the expres-
sion level of CsHB1 protein was decreased at first and then increased after somatic embryo induction.
[ Conclusion] The anti—- CsHB1- N polyclonal antibody was successfully obtained. The expression of
CsHB1 protein in the prokaryotic expression system and somatic embryogenesis of the embryogenic callus
of the ‘Valencia Orange’ was detected by using anti—CsHB1-N polyclonal antibodies. The antibody can
be used for the detection of target protein CsHB1 in citrus, and it was found that the CsHB1 protein exhib-
ited dynamic changes during the somatic embryos induced stage.
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PBS B IFHMA, SRS A 30 L 5%SDS FAEZE mhig ik
FTIRZ], 48 10 min, 4 °C 12 000 r-min™ ' Z.0> 5
min; B W 10 pl BAE, 517 12% (o) 51 &5 1%
SDS-PAGE farill, Y €8, Jii 0 )5 14 7 5%
1.6 SRERNEFNGE
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SDS-PAGE HiJk , ¥ 15/ L anti-CsHB1-N(1:5 000)/
anti-GAPDH (1:2 000) N Z 73l 4y — it , HRP-
Goat anti Rabbit IgG antibody (1: 6 000)/HRP- Goat
Anti—-mouse IgG (H+L)antibody (1:6 000) 4351k — 47t
17 Western—blot

2 HERE

2.1 tHH#E CsHBI EE B F 514 #7 &% cDNA F B/
*E

M7 CsHBI 3R 42K hy 864 bp, #E 5t & JE R
BR LA 287 aa, WL R FA 5T T 0 b (1), 1%
B ALEE 3N S A8, 4310 HD-ZIP-N (1~
101 aa) . homeodomain (128~186 aa) . HALZ (186~
229 aa) , T ACiEFE A K 1~287 aa X B P4, (H
SR FGR BN, 2567 B R b MR R
IR A I RN R R BRSO R X IR 1~
187 aa,

| HD-ZIP-N

0 101 128 186 229 287 aa
B 1 #4 CsHB1 ERMSEERFS]
Fig. 1 The deduced amino acid sequence of CsHB1

2.2 tH#E CsHB1 BEREFE#ZRIEHIEHIHE

FHA A EcoR 1 Fl Xho T BV A5 1 %551
Y4 H 893 CsHBI-N(561 bp) (& 2-A) , 1%
FEMITE ] EcoR 1 Fl Xho 1 B#Y) 4UALJG , 825
[l FE 2 AW BE D) L 4l Akt i pGEX-4T-1 4k -, #4
RIS A% PR BK pGEX-4T-CsHB1-N,, %%
TR 78 B 2 R VR PCRASIN (%] 2—B) FH D) 5630
(K 2-C), 45 LW PCR ¥ 3% Bt VBV H Bt 5
CsHB1-N Zfth X - Be I/ NVAH AL o 00 B A e i AE
EHIG AR AR R A
23 CsHBI-NEFEEEZMAMBPHNESRIER
SDS-PAGE £ R 41

¥ 20 R pGEX-4T-CsHBI-N # 4k & K%
MBS SN, 1637 CAUTiESERE. 5
V556 h 125 O BEAH HE , 5 300 0 T i R /h—
Y 29 49 ku 1Y GST-CsHB1-N & 1 K i S %
ik, MRV B TPTG 75 3 F 8 (A 1Y R ik i & bl G 75
TS [ 7 B K T 2 1 38, R TR AN B g (&
3)s

750 bp
500 bp

A B C

A. HIWZER CsHBI-N 1¥) PCR 973 ; B. pGEX4T-CsHB1-N H4]
Y PCR % ; C. pGEX4T-CsHB1-N T4 kL] % 5 . M.
DL2000 DNA marker; 1. CsHBI-N #J PCR 74 ;2. FHYEXH I8 ;3.
PEXT B ;4. pGEXAT-CsHB1-N ## PCR;5. pGEX4T-CsHB1-N
UBORLAYBED) R BLs 6. FHYX

A. PCR products of CsHBI-N gene; B. PCR products of CsHB1-N re-
combinant bacteria; C. pGEX4T-CsHB1-N recombinant plasmid digest-
ed by EcoR | and Xho 1. 1. PCR product; 2. Positive control; 3. Nega-
tive control; 4. PCR product; 5. Digested sequences of pGEX4T-CsHB1—

N recombinant plasmid ;6. Positive control.
B2 HBYEE CsHBI-N # PCR ¥ IBHNEAR K EE
Fig. 2 PCR amplification of CsHBI-N and identification of
pGEX4T-CsHB1-N recombinant plasmid

M. H H marker; 1. #46 pGEX-4T 25 KI5 5 6 h Y A 5 2~8. 7%
1k pGEX-4T-CsHB1-N £ IPTG 550,24 .6.8.10 12 h [ BLEEH .

M. Protein marker; 1. Negative control, pGEX-4T-1 induced for 6 h
with IPTG; 2-8. Total proteins induced for 0,2,4,6, 8, 10, 12 h with
IPTG.

E 3 pGEX-4T-CsHB1-N FiZRiEEHMETE E. coli
B ¥k i) SDS-PAGE 447
Fig. 3 The SDS-PAGE analysis of pGEX-4T-CsHB1-N

expression in E. coli

24 BEFRZEEAMNANLLETERRMBERNSSH
W AL S T & B, GST-CsHB1-N 63575 |
WD, 20t GSTARZ R 4l Akl , 3875 T GST-
CsHBI-N2lifb & 1 (Bl 4) , BTk BN 3 g- L 4R
H 85% , ik F R EER ., GST-CsHB1-N £ 4lifk )5
VRN 4 2 s BEPiiAR , 4 4351 0.6 .,0.3.0.3.0.3
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M 1 2 3 4 5
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M. Marker; 1. 332, i %5 3. BiFalfL 2xHike ;4. _BiFalifl 10x
Fike;5. 0.4 g- L7 BSA,

M. Marker; 1. Soluble proteins; 2. Flowing through proteins; 3. Solu-
ble purified proteins with 2 times dilution; 4. Soluble purified proteins
with 10 times dilution; 5. 0.4 g- L' BSA.

4 BMERZEONANLEEE
Fig. 4 SDS—-PAGE detection of purification proteins of

the prokaryotic expression product
mg HUREA T BB T 2 MG, g 4 YO 91k
FYEUML , HUIL I AT ELASA M ZE , T 7545 B 5.12%
10 RS ST RER A I R (1),

# 1 GST-CsHB1-N #iliiE# ELISA MUE
Table 1 ELISA detection of GST-CsHB1-N antiserum

AR i 0D, RMLER
Dilution times of antiserum Average values of antiserum Detection result
Antiserum 1:1 000 1.749 5 +
Antiserum 1:4 000 1.699 2 +
Antiserum 1:8 000 1.649 4 +
Antiserum 1:16 000 1.690 6 +
Antiserum 1:32 000 1.668 6 +
Antiserum 1:64 000 1.497 5 +
Antiserum 1:128 000 1.2256 +
Antiserum 1:256 000 0.836 4 +
Antiserum 1:512 000 0.570 2 +

Negative control 1:1000 0.051 8
Negative control 1:4 000 0.037 0

2.5 CsHBI-NZ mERMGERZRIEZRZRSZNER
M

DL IR B Fl G 85 H GST-CsHB1-N L5, 73
LA G e T A5 B 1) 24k 2 SO BEBTAR anti-HB1-N
Fl anti-GST iy —$t , HRP A5 i 1 FE i s fi ik —

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved.

B, X 2 i EHTIR I A% 3R P2 )4 T Western blot
SR, e E BN 25 B R, 4353 A1 FH anti-GST il an-
ti-GST-CsHB1-N 44732 , 754k pCGEX-4T %5 844K 175
F 4 h S PRI R T I CSTEAMNE S, [
HFE 22 PTG 5 5 2 h #1 4 h ) pGEX-4T-CsHB1-N
21 TR FP 43 ARSI T CsHB1-N 25 4 fl GST 2%
. T SDS-PAGE 1 Western blot 46 1 4% 5 7] L
F i, GST-CsHB1-N 143 F i 29°4 49 ku, Rk
T 12927 ku 1Y GST—tag, %53 T L bR ik K/Ngy 22
ku, FF 6 T o iE (181 5) .

anti-GST

anti-GST-CsHB1-N

A. Anti-GST HLA 258 5 B. Anti-CsHB1-N $i{k 2258 . 1. # 1k
pGEX-4T % #A1ES 4 h;2~3. 54k pGEX-4T-CsHBI-N £ IPTG
%% 2 h;4~5. #4k pGEX-4T-CsHBI1-N £ IPTG 55 4 h.

A. Anti—GST hybrid; B. Anti-CsHB1-N hybrid. 1. pGEX-4T-1 pro-
tein induced by 4 h; 2-3. pGEX-4T-CsHB1-N protein induced with 2
h; 4-5. pGEX-4T-CsHBI1-N protein induced with 4 h.

5 pGEX-4T-CsHB1-N E£HEH Western blot il

Fig. 5 Western blot of recombinant protein
pGEX-4T-CsHB1-N

26 CsHB1ER#E RSE® HEMERHGARES
KRR EM B RIRIEST

O3 R AR A TS IR AT AU SR R0,
14,28 .42 d A ZIRESL BB, LL anti-CsHB1-N 4
PUARZ: Western blot Kl FT AR TEH G AL LH LM Rl p
e AR R R WP B IS 2T A NS =R (ol
PR SR ARG S Bt CsHB1 2 1K F-3%
KA. S5 REW], FIH anti-CsHB1-NHi &
ZRAEHAT T VAR 450, KN 32 ku, 500N H A%
B RN—, R 1Y 2 TP LR anti-CsHB1-
N BB IR B A A4 20 i CsHB1 & H . [H]
B R Western blot 455 k7 , CsHB1 25 A 1A TE IR
A SRS R A5 20 SR 40 LIRS S B B S B T 2
TG LT sh AR (B 6) , 76 0 d IR PE dr A7 414
1, CsHB1 25 I HP 2 30 5 () 3Rk ik, BEE 15 2 G 92
T, BELT e TG BT EGA R AR,

http://www.cnki.net
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Fig. 6 The expression of CsHB1 protein in the somatic

embryogenesis induced stages of ‘Valencia Orange’

3 1w’

Homeobox—leucine zipper (HD—Zip ) /&4 %) H 48
KIS H - A AR Z , BARAS [FI Rl iz BRI 4K
TR AL B B L5 (HJR O Tz R R S5 B
BRI b i B BB A W D RERT 58 A IR
A, HETr 8 5 B 2 5 IR & AR AH G
HD-Zip FIER R E2A 328, —ZJE HD-ZIP 1T K
BB, Prigge S5 28 AR AR I 1AL 0 BT 2852 T 5
A~ HD-ZIP class T Z I HE B, & XA G5 I 5k
K2 5 1 LR T R AR B T s ¢ A 07 =X IR
ZEO BN B AR DL R S R R B S
A, A —2JE HD-Zip T Z M 51, Turchi 25" HE
ST A I R HD-Zip 11 %% i 5 55 HD-ZIP class
T G0 A B R A — o R B I R[] 2 55 bR A g Tt
Ui A A o Hu S5 R IS @ H U & A G ER 1T
2% HD-Zip ¥ 5 11 MSHBI1, #F 5% & B0 1% 3[R i 6
RN TDZ X E A AR 2 A= il Ve FHEA — 2 1
EAER . R, AR AN AR & AR AT 5T, Tahie 267
Tk T 148 T HD-Zip class 1 KKK
PgHZ1 3N, e 20 M AT st 7 v S0 g 334 5 i
Bt PgHZI WA g, I HAE S MR RAR A=
TR P ARE S R e Tk (] B e i PRt e
ZHEH 018 S R IR IR I # & B 2 5%
Fo BB URBZH T IAE AR (R 20 RV i 2 Y 2R A
KFFE B I U T 1A HD-ZIP 1T #5G S H 7,

4 °h CsHB1 F& R, KB CsHB1 5 R AE IR s v
eIk e i 3 TR TE 414, H CsHBI (f) 3R
T R S A AS (] it A B E T i 5 A AR
SR AR PR AHIF S I FH il % 1 anti—-CsHB1-N
Xf ARAERE IR B S UAR IR S B iR 1 3Rk
PRI iZ TR P T BAREE 1 CsHB1 Y
K3 Hr , AT T CsHB1AE ARA E 8 i
A LA MRS 3 B B 8 K sh 842 4k,

R JE BT 23 R FE AR A & A i R P A D) B
FEFEA
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