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JE K K 3 (Nicotiana benthamiana) ¥ & & 7 41\ Ak (DYKDDDDK, FLAG)#T SHUAR, ST E AT
X% x it SR 295 ) R & 330 FLAG 3R - & 458 7 5], )R 5 b % 1% £ 484 DNA
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Abstract: Plant bioreactor is a new production platform for expression of recombinant protein,
which is one of the cores of molecular farming. In this study, the anti DYKDDDDK (FLAG)
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antibody was recombinantly expressed in tobacco (Nicotiana benthamiana) and purified. FLAG
antibody with high affinity was obtained after immunizing mice for several times and its
sequence was determined. Based on this, virus vectors expressing heavy chain (HC) and light
chain (LC) inoculated into Nicotiana benthamiana leaves by using Agrobacterium-mediated
delivery. Accumulation of the HC and LC was analyzed by SDS/PAGE followed by Western
blotting probed with specific antibodies from 2 to 9 days postinfiltration (dpi). Accumulation of
the FLAG antibody displayed at 3 dpi, and reached a maximum at 5 dpi. It was estimated that
66 mg of antibody per kilogram of fresh leaves could be obtained. After separation and
purification, the antibody was concentrated to 1 mg/mL. The 1:10 000 diluted antibody can
probe with 1 ng/mL FLAG fused antigen well, indicating the high affinity of the FLAG antibody
produced in plants. In conclusion, the plant bioreactor is able to produce high affinity FLAG
antibodies, with the characteristics of simplicity, low cost and highly added value, which
contains enormous potential for the rapid and abundant biosynthesis of antibodies.

Keywords: recombinant protein; plant bioreactor; protein purification; molecular farming
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Figure 1
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SEAOCSE IS S AR AR, 280 mE AR Mk KA 2k
Yy 25 it AR T 51 sl A R HREES
119 5 301).

o, EEEM T AN E X, CDRI:
T-Y-T-I-H; CDR2: Y-I-N-P-S-S-G-Y-A-A-Y-N-
Q-F-K-D; CDR3: E-K-F-Y-G-Y-D-Y. #4500
HAMJE X : CDR1 : R-S-S-Q-S-1-V-H-R-N-G-N-
T-Y-L-E ; CDR2: K-V-S-N-R-F-S; CDR3:
F-Q-G-S-H-V-P-Y-T. i it & Al H: B4 A 4% 1)
DNA /351, Wyepes] pMDV #ik E(H 1), FF
AL A
1.2.2 (HEES

W B Y B AR A TR AE AR 37 2 B
TG4k, PRBCRRE ISR R 5 mL WARRE SR A,
28 °C., 220 r/min & . W HHEFPF 100 mL ik
Bk, B 2 K 7R TR L 4 000 r/min
T B 25 min, £ L35 JE H Wk 2 6 R
(morpholinoethanesulphonic acid, MES)ZE ik

P35S J
-

LC P35S . LIRJ
- —

T-DNA region of vector. RB and LB: Left and right borders of the Agrobacterium; LIR: Long

intergenic region of CpCDV genome; SIR: Short intergenic region of CpCDV genome; C2/C1: C1 and C2
gene of CpCDV for replication initiation protein (Rep) and RepA; NOS-T: Nopaline synthase terminator; HC
and LC: Heavy and light chains of the antibody; P35S: Cauliflower mosaic virus (CaMV) 35S promoter.
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(pH 5.6 KA AT B B2 , LA 10 mmol/L MgCl,
36 mg/L ZFE T A B AREFR4(28 °C., 220 r/min)
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1.2.4 SDS-PAGE 5 Western blotting % #f
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e S UK R A, IF AR AT FLAG
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1.2.5 FLAG ik 5inEMEEHE

PR E BB N . 78 SDS-PAGE
A EAT FLAG FREEMLE % EEH
(FLAG-DsRed), FH-H4ifb#4i)5 19 FLAG $t
PRE 5L A I . BT R (FLAG-DsRed) & 6 i 0
0.5-10 ng, FEAH(1 mg/mL)$% 1:10 000 i o

2 EREGHN

2.1 FLAG #uR7E 18 M H B4R B 3= ik

3 A X 2 Y (R K B s KR R PR
e 3 d e R R s BB, R H FLAG ik
FIRERIK; 5-6 d G RIEHMRBE IR 7 d
G RIRT BT, R ALITREEES
8 d JEIFIRIRAE, Wi 2 Frs.

3 dpi 4 dpi

B2 HREETRXIMAIMFRE

Figure 2 Phenotype of leaves upon transfection for different days.
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R —EE, g5 mE 3 R, FEYYESE 3 K,
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PN . ATEE R S RABEA -5, &iE
WK R R 5 5 Ko
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T A RPEED N, SR WK 4 Fiw,
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WERHC, T EAEARR AR RE S, 5+
WA B A . HEACH B S b bR &
W kE, BT s A HUARR A T 66 mg.
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A, i protein G EMZEMNTH:4ifbfE, 53]
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. - ‘

s0— e e e

¥

Ponceau S

3 FLAG iR ERRETRRXYMRIEIFR

Figure 3 Expression of FLAG antibody upon transfection for different days. Ponceau S staining shows

equal protein loading across samples.

pMDV-HC/LC M S
kDa 1 2 4 8 1 5 10 20 (ng)
#
-
05 — —
- -
25— —— ——
i — — -

4 FLAG AR REE 5 RMRIZE

Figure 4 Quantitative expression of FLAG antibody on the 5th day upon transfection. M: Molecular weight
standard of protein; S: Commercial anti-FLAG antibody.
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20 mg FLAG ¥ifk . SDS-PAGE 43 #r4s Kl 5
iR HAE FLAG Hudk i B 55 Fi 4k i e 4y
T AR B Sy, R ERZETaifb)s 1)
FLAG Jiik B A8 m M 2hi e .

2.3 MAMHE B FLAG A EHBEEEH
fr%

18 1 Western blotting 25 [ E[1il 43 HrPi iR #Y
M. n¥i)E FLAG DsRed, BEMBER
0.5-10 ng, S5 X 0.1 pg/mL FLAG Hiiki
B W 6 R, EPURFERESE 1 ng B3 B
8N A, B Rl R LA PR FLAG Bt
W SPUR A SRR B, A RS SEM T .

kDa M 1
[,
40—
20—

B 5 FLAG fiREy &1L

Figure 5  Purification of FLAG antibody. M:
Molecular weight standard of protein; 1: FLAG
antibody.

1 2 3 4 5 6 7

-—---

Bl 6 FLAG iASHIEMEEHE

Figure 6 Binding efficiency of FLAG antibody
and antigen. Concentration of antigen. 1: 10 ng; 2:
5ng; 3: 4ng; 4: 3 ng; 5: 2 ng; 6: 1 ng; 7: 0.5 ng.
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