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1
1.1 DH5a BL21( DE3) o pMD-8T simple vec—
tor Takara N PET30a Invitrogen o
1.2 T4 DNA “Tag Fementas \
Biomiga N >
/ Promega Sigma ~cDNA 1 Takara
1.3
1.4 o
1.5 RNA Trizol RNA :
1) o : Trizol =50 ~ 100 mg: 1mL
Trizol o 2 o 2) 5 ~ 10 min . 3)12000 r *
min~ 5 min o 4) - Trizol =200 pL: ImL
10 min. 5)4 °C 12 000 r * min "' 10 min. 6)
=25:24:1 5. 7)
10 min. 8)4 °C 12000 r * min "' 10 min. 9) 1mL Trizol 1 mL 75%
75% - 10)4 °C 12000 r * min "' 5 min o 11) 5 ~10 min, 12)
30 ~50 uL DEPC RNA o
1.6 cDNA 1 oligo-dT RNA cDNA 1
Takara cDNA 1 o
1.7 PAPH Genbank PAP-1 PAP-1 942 bp
313 N 1 22 C 1 29
o N 66 22
876 bpo
Prime 5.0 c¢DNA PCR PAPF1: 5°-
CGGGATCCGTGAATACAATCATCTACAATGTTGGA3"; PAPRI: 5°-CCCAAGCTTTCAGAATCCTTCAAAT-
AGATCACCA3- PAPH 5 BamH [ 3 Hind Il

o o

1.8 PCR PCR

1.9
T4-DNA
BI.21( DE3)
100 pg * mL™!'
0.5 mL

Kan
1.10
mL ™! 37 C

SDS-PAGE .

1.11 N

Kan)

1 mL

pMD-S8T simple vector

BamH I HindIIl
pET30a
100 g * mL ™' Kan
LB
50 mL,
0D 0D 0.8
IPTG
Western blot
G25
( 200pg )

PAP-1

DH5a

pET-30a- PAP-]

37 C 16 h

o

LB ( 100 pg *

IPTG
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o ELISA HRP IeG
TMB( ) o
1.12 / TNT® Coupled Wheat Germ Extract Systems
4.B 1 12345 6.
PAP-1 lgeL™ 12345 6
PAP-1 0.2 0.4 0.6 0.8 1 1.2 pg 50 pL 5 10 15 20
25 min bio-Tek FIx800 560 nm o
1 PAP-|
Tab.1 The activity verification system of PAP—] recombinant protein
Reaction system Negative Positive 1 2 3 4 5 6
control control
TNT Wheat Germ Extract 25 25 25 25 25 25 25 25
TNT Reaction Buffer 2 2 2 2 2 2 2 2
TNT RNA Polymerase( SP6) 1 1 1 1 1 1 1 1
Amino AcidMixture Minus Leucine I1mmol * L' 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Amino AcidMixture Minus Methionine 1mmol * L™ 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Rnasin Ribonuclease Inhibitor 40 U * pL~" 1 1 1 1 1 1 1 1
Luciferase Control DNA 0.5 g+ L™' 0 2 2 2 2 2 2 2
PAP-1 0 0 0.2 0.4 0.6 0.8 1.0 1.2
Nuclease¥'ree Water 20 18 17.8 17.6 17.4 17.2 17 16.8
to a final volume of ( wL) 50 50 50 50 50 50 50 50
—( - ) I - ) * 100%
/ 50% o /
o 30 s

Note: inhibition rate = ( fluorescence value of positive control{luorescence value of test group) / ( fluorescence value of posi—
tive contro-fluorescence value of a negative control) * 100%; 50% of the extract concentration is appropriate for the most wheat
germ extract transcription / translation coupling reaction. Vortex is needed after the ice melted in the transcription / translation cou—

pling reaction; vortex needs 30 seconds when the precipitate was reconstituted at room temperature

2
2.1 PAPH BamH I  Hind I
cDNA PAP- 876 bp 1 o
2.2 PCR pMD 18-T simple vector
BamH]I/Hind I pET 30-a
o DNA 2, 16
2.3 pET30a-PAP-|
kan(50 pg*mlL™') LB 37 C oD 0.8 0.4
0.6 0.8 1mmoleL™" IPTG 5h 10 mL
SDS-PAGE 30 kD, PAP-]
IPTG IPTG 0.6 mmol * L™
IPTG IPTG

0.6 mmol * L.™' 3.
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2000
876 bp

1000 876 bp
750

500

250

100

1 PAP LI F (6 Beff) PCR 373 K0 M2 JRBARISHIE pET30a-PAP- I XURGY) 252
M:DNA 4 J b6 DL2000: 1: PCR 74 M:DNA 43 i bt if DL2000; 1: AgL)™ 4

Fig. 2 Identification of the pET30a-PAP- I recombinant
M: DNA Marker D1.2000; 1: Digested product

Fig. 1 PCR amplification of PAP-1 gene
M: DNA Marker D1.2000; 1: PCR product

kDa M1 2343 kba M 1 2 3 4 5

116.0 116.0
66.2
45.0 66.2
45.0
35.0
H #Y 2 350
250 Target band 5.0 H 2%
18.4 Target band
144 18.4
14.4
K3 AN IPTG W 755 PAP- I 5% 3k K4 KIEE S0 PAP- T Y% Rk
M. & E5 F bR 1. RARLiE 19 PAP-1 & M. S5 FEbRE; 1 KRR AR PAP-1
15 2~5.43 %1% 0.4,0.6,0.8 #l 1.0 mmol - L™ IPTG HEH; 2~570%1 0 2,4,6 F1 8 h IPTG i 5 % ik
HRRIE Y 7]
Fig. 3 PAP- I Prokaryotic expression at different Fig. 4 PAP-1 Prokaryotic expression induced
concentrations of IPTG by IPTG at different time
M. Protein marker; 1. Natural purification of PAP - M. Protein marker; 1. Natural purification of PA-
I ;2 -5:Expression products induced by IPTG at P-1 ;2-5:Expression products induced by IPTG
0.4,0.6,0.8 and 1.0 mmol- L, respectively at 2,4,6 and 8 h,respectively
kan(50 pg * mL™') LB 37 C
oD 0.8 0.6 mmol « ™" IPTG 2468h 10 mL
SDS-PAGE ( 4), 4 IPTG
4 h
4 h °

2.4 PAP ELISA PAP] 2 ( 2.
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2 PAP—|

Tab.2 The titer determination of the natural PAP-] protein antiserum

1: 10 000 1:40 000 1: 80000  1:100 000  1:120 000

Serum dilution concentration Negative control

450 nm
Light absorption value

2.458 3.113 3.081 2.924 2.853 2.524

2.5 Western blot
3 8 M 0.22 um
. 300 ~ 500 mmol * L'
SDS-PAGE ( 5)

Western 30 kD ( o)

kDa M 1
116.0 kDa M 1 2
66.2 3
45.0 WB 4
35.0 25 WB band
iy Al
250 Target band 15
18.4
14.4
K5 FTHREALBHEMZEN4ALEDR Kl 6 PAP-1 4ifb# 119 Western blot % &
SDS-PAGE 43 # M. 5 T bR 1. BAEXT B 2. PAP- T 4lifb2E

M. 2 o F bl s 1. 204k )5 PAP-1 A

X Fig. 6 Western blot identification of purified protein PAP- |
Fig.5 SDS-PAGE analysis of expressed protein

after Ni-Agarose affinity chromatography M:Protein marker 1: Negative control ;2 :purified protein PAP- |

M Protein Marker;1 ; Purified protein PAP- |

2.6 7 PAP{
N o 5 min /
60 000
5 min
° 50 000 10 min
10 15 min
40 000 20 mi
min 0.2 pg - o
34,19 S 30000 25 min
.1%;0.4 pg 2
87.3%;0.6 ug ~ 20000
89.6% ;1.0 0
wg A%@s 4\@; 1 2 3 4 5 6
95%;1.2 pg &
99-9% 7 PAP-T 418 1 S
3 Fig. 7 The activity identification of recombinant protein PAP- [

PAP-
pET30a-PAP-] pET30a- PAP-] BL21( DE3)
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o 0.6 mmol * L™" IPTG
o 4 ho Ni-Agarose
SDS-PAGE SDS-PAGE ~ Western
PAP-1 o 50 mL 0.25 mg PAP-1
PAP-1 23S RNA
17 .
PAP-] o
PAPH
PAP-1 .
0.2 gL' 84. 1%,
1.2 pge L™ 99.9% .
PAP-1 C 25
18 .
10%
o PAP-1 o
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Expression and Identification of Pokeweed Antiviral Protein PAP-
Gene in Escherichia coli in Wuzhi Mountain in Hainan Island

HUANG Chao' * ° ZHANG Lili* DENG Liuhong’ ZHANG Chunfa’

(1. College of Agronomy Hainan University Haikou Hainan 570228 China; 2. Institute of Tropical Bioscience and Biotechnology Chinese Acad—

emy of Tropical Agricultural Sciences Haikou Hainan 571101 China; 3. Hainan Key Laboratory of Protein Engineering and Drug Development /

Haikou Technology Research and Development Center for Life Science Drug Engineering Haikou Hainan 570311 China)

Abstract: Total RNA was extracted from pokeweed leaves in spring at Wuzhi Mountain in Hainan and ¢DNA

was obtained using RT-PCR technology. After the gene PAP- was amplified according to the primers which were

designed based on the sequence published on the Genbank. The PAP- gene was connected to the vector pET—

30a for expression. The product was in the form of insoluble inclusion body. This product was denatured and pu—

rified through nickel column chromatography. The purified recombinant protein was verified by Western Blot

which indicated that the gene was expressed correctly. The recombinant protein PAP- was proved to have the

activity to inhibit the protein synthesis through wheat germ extract transcription/translation coupling system.

Keywords: pokeweed; antiviral protein; vector construction; prokaryotic expression; Wuzhi Mountain.



