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Construction and bioactivity detection on
bifunctional fusion protein of anti-human red blood cell scFv and RV G

ZHOU Song-feng' \LIAO Wen-jun®,QIN Shao-min' . YUAN Shu-zhi* ,BAI An-bin' , WU Jian-min'

(1. Guangxi Key Laboratory of Animal Vaccines und New Technology ., Guangxi
Veterinary Research Institute . Nanning 530001, China;

2. Beijing Blood Biotech Co. Ltd. . Beijing 100850, China)

ABSTRACT : The purpose of this study is to construct fusion proteins that can generate agglutination and immune reaction.
Specific primers were used to amplify, from the recombinant plasmids of both pMD-2E8scFv pMD-G with PCR, 2E8 gene
(scFv gene against H antigen of human erythrocytes) and Kg gene (the major antigen epitope domain of G gene). These two
were thereupon spliced into a fusion gene by splicing overlap extension PCR to construct prokaryotic expression plasmid pET-
Trx-2E8Kg. and was then transformed into competent cell BL.21 (DE3) pLysS. Finally, protein expression was induced with
IPTG and analysed by SDS-PAGE. The results showed that the target fusion protein was successfully expressed and identified

in inclusion bodies, with an expression accounting for 23. 5% of the total bacterial protein. The molecular weight was 77. 7 kD,

% after being purified by affinity chroma-

consistent with the expected size. The purity of the expressed protein reached 98. 9
tography and refolded by Glutathione reduction. The results of Western-blot detection and agglutination test on red blood cell
indicated that the fusion protein 2E8kg had bifunctional characteristics. not only being able to have specific reaction with anti-
rabies hyperimmune serum. but also could combine with human red blood cell.
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R g G K [N 2 it (198 2 11 (glycoprotein, GP)
N R ME - B R AE R IR A T SR E — BE A L
Py A vh TR B i AR L E TR R 1 B0 A
e R A CHE

FER 5 0932 W 7 ik H A 2 A v AL e
TGRS | MK S0 W IS CELISAD R FE sk R &
il 5 XS B (RT-PCR) 4, {H 3 46 45 0 J5 3 %X %
R N B 4 AP A o+ A A 58 5% o LG I AN
KPR AR R 18 AT A i S F i ) 3 W el 1
F [ 1 BULL ] A HOIR RS AETFE RV (Y i
K ARPEBOR VARG I 5 0 i L — R DR L B LR E
A LA S 4 1T A0 ARGz 7 32

AT AR R 11 PR L1 0 0 o5 4R X Rk R L E A
22 A6 D S A B R T A T I A T B
VLZL A0 AT by 4 75 20 o )P i DR T 3 A o —
Fob o 20 XU E Rl 2 E1 CH AR PR BT AR S 20 40 g
Ak RS R B HR A5 T B BB R BB RS
RES G YD %5 H E RERE 5 2L A0 M A & S hES B
KapU i/ USSR A b R DI/ BT E A A
HRAE D A 45 75 20 200 K A B 4 AR IR i /5 20 40 B Y
75k 4 B GR0K B PR A I ) R

A5 5 R B WD 2 N 1R A
ORAE R 95 85 1 21 40 i 258 42 K500 PRt A I 56
fEE HE Al 1A ] (SOE) PCR #iRKEIER W& G
He ] B EHURRALIX kg SHUANLLANML H i 558
Ui 2E8scFv ' P & s AL L BE fll £5 HE ] L AT R 58
CREPIDUE 3TN JEPLEFE 2 TRk AN AP NEAR! )
455 MHES RV JUAROR I EM G EH . H
(R N 1 R 20l S A R B BT A DR AG ) 21 4
B L ik

L H R 22 2012.28(6)
1 MHR5F%E
LRI 7= 5 AN - 7 NN v 3 1 A 2 5 2

pMD-G(EHIHERIE G HH EEHE R (K
Pt RV & G il i i 42 3 B 2 B2 Be 45 35 8 B A 78 P
J& o R 5T 51 B s L 4H B kL pMD-2E8scFv (& A
PUANLLA M H HUF R prik LD i g 2
B2 e BF SR A 1 BT 75 BT 55 4 WA 9T D1 B s LR K
R pET-TrX £ A F#k BL21(DE3) pLysS #H
AL EARAF 7 RV HAEMLE .7 {3 RV B2 il
KA/ & (CPV) BH M I3 . KR R 8
(CDV) BH A 1L 7 347 H A 56 40 % O A7

1.2 EFERH  Kod-plus & {f EE#» TOYOBO
CHZA) ™ 5 s T DNA 3% 42 i BR il ¥ A VI Bam H
I.EcoR 1.} Taqg DNA B &M H TaKaRa(H
A) s wl PTG W H Promega 24 w] 7™ i s BCA H H
EIRF & H TIANGEN 2 &) s SR i S 1k ) i
(HRP)Y#FricdF#Hi Bl IgG  Beyotime j= 4 s Ni-NTA
Ak BE I QIAGEN 24 &) 7= s B AL 8 5 bk H
IR N340 JE R0 4 BB H K 24 8 Sigma 24 A 72 & HE b
A A T b ED A AR 24 A ER 2 W) 43 p 4l
7 i

1.3 #H4 PCR 5| i%it REEESZEM PCR MY
R AR W EE G HH 5 2E8scFv B K ¥ 3, it
4 %EH PCREY (% 1., K54 2E8scFv-U

2E8scFv-D [ T 14 i 2E8scFv 3K, 5] ¥ Kg-
U/Kg-D H F 9 4 & ni Kg 3 H . 2E8scFv3' K i
15 A~ Bd 6 F Kg5' o 15 /> B 2 ok B4 51 B 5% 5
) T W8 BF . PF 8 JF b 2E8-Kg.
2E8scFv-U il Kg-D 1 9 F & & 5 5~ 51 A1
BamH 1,EcoR 1[Iy .

F 1 2E8scFv.Kg BRI F 5
Tab. 1 Primers of 2E8scFv and Kg

JE K 4 B 5192 Fr 5191 51 PP /bp
Gene Primer Sequences of primers(5'-3") Length/bp
2E8scFv 2E8scFV-U cge gga tee cag gtg cag ttg aag gag tca 732bp
2E8scFV-D ggt gea tec tic ate tat ttc caa ctt tgt ccc cga
Kg Kg-U aca aag ttg gaa ata gat gaa gga tge acc aat ctg 999bp
Kg-D ccg gaa ttc tat aat gee gtt gaa gaa cac

TE 519 2 h b 5t 30 78 20 /) 5

Note: Primers are synthesised by BIOMED CO. .LLTD. Beijing.

1.4 2E8Kg il £ 3k P A% 3 ik 2R AR 1 4 At B 4
E LA 2E8scFV-U/2E8scFV-D 1 Kg-U / Kg-D 2}
519 . K pMD-2E8scFv fil pMD-G i 21 Jifi %7 1 43 1]
Py g4 3N 2E8Kg 1Y 5 3 H Bt 2E8scFv Ml 3' 3
B Kg JEK ., PCR 3% /430 : 95 C A 5

min; 95 CAF M 1 min,60 °CiB Kk 30 s,72 °C #Ef 70
$+30 NG 72 °C ZE M 10 min, LA 4k 5 B
2E8scFv Fl Kg & [H i 8 4 . & A1 (SOE) PCR 75 #%
PrE AL 2E8Kg fill 5 3 M. 58 — % PCR M & &
H:2E8scFv il Kg £ %4 0.5 pL,10X Buffer2. 5
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pl 5 U/pl. KOD-plus @& ## 5 0.5 nL.10 mmol/
L dNTPs 2.5 pL, FH K B W€ 7K f 2 AR 25 pl,
PCR Jz o7 % 4 K+ 95°C Hi A8 #£ 5 min; 95°C A5 #E 1
min,60TCiB kA 1 min,72°C #E{f 2 min,7 DMEHF . Y4
BN RG, ERXNER P MAGY
2E8scFv-U fl Kg-D #% 0. 5uL, 885 95°C Wi ¥ 5
min;95C Z8 ¢ 1 min, 60°C 18 kX 1 min, 72°C %E {f
2min, 30 MEH; H& )5 72 C ZEM 10 min, ¥ LA
PCR 7 ¥y 4l b MUY 5 5 pMDI8-T Simple # 1A i%
. 84k DH., 8%AZ 25 40 L $2 HURORL, &2 PCR K&
BamH 1, EcoR 1 XU Y] % 5& J5 2 M 5 28 70 5.
I TE 6 I K il 7y 5 N 2E8kg W T [ B JF A K ik
Ak pET-Trx w, # & 7 J& #% £ 5 kL pET-
Trx-2E8kg.,

1.5 2E8Kg il & 3 H 1% S % ik & SDS-PAGE
ST B E IE MY pET-Trx-2E8Kg JFi#% # ik i
Kk A BL21 (DE3) pLysS ik f7iE S £k, #£
ik 54 SDS-PAGE i UKk %0 3iF L /& 45 % 35 , H Band-
Scan & H W E A MM S, BolERT
SR Rk N RV SR I B e ) AN S 1
fEH 30 min Ji5 FH 20 B AR A4R 45 G A e A B 3 3 L 43 il
W A6 TUVE AN LT & 00 FH B T AR 1 3% V0 U 0% V9 ki i
T R A 5 S0 R0 A+ B L R O R RO RN L Y R O i
11 SDS-PAGE HL K . 47 AT ¥ 1% 53 47

1.6 2E8Kg 5 EHAMaifk 52 ik T WK
POREEFR 4 AR 77k A AR AR S SR S A2 BT
A e H R B AR A A T Atk E
P& VE 24 h 5 HIENTRGENT 48 h, 19 6 h K
K BENTARN MR R s b mE M EN. M
PEG20000 ¥4 ZHE H , I BCA # [ & & ik 7
I v B

1.7 2ES8kg fih & & M 1Y Western-blot £ 4 4
fL)5 i) 2E8kg il & & H £ SDS-PAGE ik J5 . #%
6 2 il BR 2T 4k 3 S CNC) 87 15 ] B A (5 %0 14 it
HE Wik 4°C B M i %, Hl TBST Pk, —$im A R
Pt RV @ S Ll « 908 R o S L P C(HRP) 4R
ICFEHUR 1gGL R 5 H & R I (DAB) R Y B
(5% 1 L 3 4 B il WL . B A% T IS in A LR K
2R H N MBS R

1.8 ZI4n i e 4 00 K I 2E8ke &b & 4 11 AY XL 2D
REAEWIA0GME WR 7 6y RV BHME I3 - R B 3 7 1)
RV B I 35 1 %k B8 . B 96 FL 1L %8 A . &5 FL i A
50 p L BRI P a) B AL RO 10 L XU BE Rl
AEHE . 2 mg/mL) fl 20 xL 2% O A A ZL 41
IRA) 5 #f & 30 min WLEEZE L 43 il L A B AB #l

NELAR M 4 [ AE A J5 1 434 WL 25 2R

2 & B

2.1 2E8Kg @A HMIFEER LB IAMME DE
H kL pMD-2E8scFv il pMD-G Sy #5473 53] 47 1
SR /NAT S R 732 bp AT 999 bp B9 H (9 A B,
44~ 2E8scFv il Kg(anlE 1) . 5 iy 1% /B —
.o ULy s vE BE e Il ik ) & Il H OB R B
2E8scFv #Il Kg b £ #e, i i (SOE) PCR $f 4 h{
2E8Kg fil & HE A, H 52 B 1) pMDI18-T Simple 2
TR 1 %0 E 00 5 46 A R A% R R B K pET-Trx, i
i PCRCUNAE 2) & BamH 1,EcoR 1 XU Y) % & 5
e e 25 R R Wiz b B 5wl 3 H 2E8Kg —
L. K/NR 1731 bp HEMHE IE A . W@l A JE
P A% 23K 4 A 2 R T

bp
bp 2000
999 1000
732 750
500
250
100

1 BHEE 2E8scFy 1 Kg {5 PCR ¥ 8 &
M:DNA2000 #5 #E 5> F &5 1. Kg 3 [H; 2. 2E8scFv

HE A
Fig. 1 PCR amplification of 2E8scl'v and Kg genes
M: DNA Marker 2000; 1. Kg gene; 2. 2E8scFv gene

1 M

bp

bp
2 000

1731
1 000

B2 mE&E&EE 2E8Kg #Y SOE-PCR ¥ 1 &
M. DNAZ000 #5#fE5> ¥ 5 1. 2E8Kg filt & S K
Fig.2 Amplification of 2E8Kg fusion gene by SOE-PCR
M. DNA Marker 2000; 1; 2E8Kg fusion gene

2.2 2E8Kg il & & H M &KL nliEES T E T K&
fifk W pET-Trx-2E8Kg FH ¥ fL 1 i 17 IPTG
s 42k, 7 0% pET-Trx % 4P 6 1k 1 A % R
ZE WA 37°C,IPTG ¥ JE N 0. 7 mmol/L,.iEH 3 h
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B4R 75 e KR s Rk i AR S 23. 540 /&
fi. SDS-PAGE 43#r£ W . %k ﬁ%IﬁU$mm
{LMMM;IHMF FIXF 2 1 2y 77. 7 kD (i &
S AR B, M AR B
’i‘z"fﬁk‘(ﬁﬁﬁ”{‘- Y H oAy 8 (1 2k 17 4l 4k JF H BandScan 424
SERUFSEAT 43 B L 45 R W) H R VR RS Y 2k
EE T 98, 9% (KB, BCA & f ik ) &
ERMWA G EA TN 1. Tmg/ml,

kD

B3 pET-Trx-2E8Kg & A & XA =¥ #9 SDS-PAGE B ik 1
HR
M. K45 7 & 11 marker; 1. 25 8 A X8 2. iSRG
o 20 T A
Fig. 3 Identification on expressed product of pET-Trx-2E8Kg
recombinant bacteria by SDS-PAGE
M: Protein MW marker; 1:

Recombinant bacteria protein alter induction

Negative control; 2.

2.3 2E8Kg fil & % 1 Western-blot #1 f RV
B IS X 2E8Kg Bl & B 14 #E 4T Western-blot ¥
MR BAAE 77. 7 kDa &b H B — &4 Bk &
WL B CPV I CDV P 1L 35 % 2ESK g fili &
HEH VT Western-blot £ . 25 5 JC AT fa] 0 9% £ i
o LI 4) ., W] 2ES8kg Ml B fiENS 5 RV
e ORI A A A S T o ELAT R G 1) A9 S g B e
2.4 A EEAE R I 2ESKg Rl SR I B W

v Halifb Mg R R 2ESKg M .20
ANCO7BIZLANNL .7 3 RV B B i 3 47 210 40 i

BEAE S A5 7 Oy RV BH A il 3 £ 0] WL %< 5] 8 5
LML (E S .M 7 RV BIPE LT A W 5% 5 & 4
B4 (I 6) . FH i Y A3 ) & 0 ok B ALB Il AB
RINLLANAE S RV BHPE I 2F 17 )RR 9 i 58 245
AR F) SR EEE I % (K 7)., JH CPV.CDV BHPE IfiL
Worl s 2E8Kg fil G 8 AR L 45 R R kA Bk
(8, Iik4s il 2E8Kg fill & & 1 A H ik 5
5 RV g G i i % A R S RN L i ELRE 5N 21 41 L
g4 i BRI BRI  BA W) Re e .

E 4 pET-Trx-2E8Kg T HE T L~ ¥ H) Western-blot £
M. AIK 43 F ik 2 11 markers a. 25 AKX B b, i )5
pET-Trx2E8Kg M 4118 & (15 c. CPV BT i 7 B 1
KRR 2 d. CDV B Il 3 B P X

Iig. 4 Identification on expressed product of pET-Trx-2E8Kg

recombinant bacteria by Western-blot
M: Protein MW marker: a:

Recombinant bacteria pET-Trx-2E8Kg protein after

Negative control; b:

induction; c; Negative control of CPV positive ser

um; d: Negative control of CDV positive serum

RV CPV CDhV

K8

BS5 FRFEMAMEMFS 2E8Ke NBERSEBRAO
BI 4T 48 i ) 41 40 Al 5k SR X 38

6 HERFEFHMEMFS 2E8Kg WP HEBEEBRAO
BU 4T 4R i ) 41 40 Al ik SR 38

7 ERFEMAMEMES 2E8Kg WHEEMAZEARAL
4 AE B 4T 2 Bf 05k £ X 06

8§ ARAERFEMAMMES 2E8Kg WINBEERESERARA
O BULT 4B O 4T 40 B R SR X 00

Fig. 5 Erythrocyte agglutination test of 2E8Kg fusion pro-
tein, RV positive serum, and O type human red blood
cells;

Fig. 6  Erythrocyte agglutination test of 2E8Kg fusion pro-
tein, RV negative serum, and O type human red blood
cells;

Fig. 7  Erythrocyte agglutination test of 2E8Kg fusion pro-
tein, RV positive serum, and human red blood cells;

Fig. 8 Erythrocyte agglutination test of 2E8Kg fusion pro-
tein, different virus-positive serum of dog, and O type

human red blood cells.
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1t Y9 HE T ORI BE 2845 17 L 5 IR Sh 1) & 9 L B AF
TR R B B R AR BRAE RN L S AL 200 K Bh
YUY FE R R i) 2 B vl 5 3 W M B A s i i A E
R o TR RS (09 BOIR S el A1) FH A 280032 e
20 Btk Y B 2h 4 P 12 WL X T R B e IS
(4 Bl 4 17T AR M 0 K A 9 80 DA L 2 AR IE AR
YL ENYFZ A

El'ﬁﬁ‘.i{kﬁﬂﬁn’ai’z‘bﬁﬁﬁ?ﬁxﬂ%%%Iﬂ#ﬂk}\
DR BRI AR B B, LR B A X A L TR
7 B R B BR ) 1 AT A 2 S il . DA 3R
SIAE R o R0 DAk 9 AR T R ok TR i
X5 ) AT K S AE R+ o0 A FL. [ IREL 40 e i5E
ST o ST N N N 6 S T Y 7 Y S S
S T LA 5 45 3 10 5 7R N B R 2 I o 45 )
T rq S O DA I E I o N O S T 70 s =
B R A A%l Y Y AT P S RHE L Rtk A BF
EIRER BT TEIN S S0 bl DDA | R (B E =Pl =
7RG I 2 4099 D A I £ A0 M o A S 8 Tk

PR IEM MG RN KRR L
PCR ¢4 fpf 4y f2 b, Ak T RM R A8, 1 237
i A RN TR T —NA LM T
TGA, KL EM R B S & A, Rk H Kod-
plus & {8 FLAGXS FEUE AT 4 5 . b 00 25 S Y B &
IR R, Wl RERR - BHELESE
B3 RNER: RiLHRIK . HEWK.RKFER KM
A TS E il B R A B 22 T 2 R i
E&%ﬁﬁ%%&ﬁ%ﬂwﬁmﬂﬁﬁ%LW§

HORK. e RIKE R R E LS .
ﬁﬁﬂﬁ&ﬁpﬁ%pm*hmﬁchMLmE
A 0.7 mmol/L,if'% 3 h BRI MM KL, BT
IR W) LAASTS 1 A o AR OE A 78 il & 8 W
DS ZSUN- R UFORT RN AN Y NSO IS S N
SR A I e A R R RE o 7/ cR TR s o @ (S B I 1 2LV
B 21 40 A Bt 4 i 06 o A R BB R R KL S
NI TG I ) 3 BEAH A A B 2R AT S
2E8kKg WIIfEfl G E AW A EAm A L. H
AR LA 3 A J7 1 i 17 i 9T, — J2 i i A
[Gl 84 i F W Ak s 2 AE 2E8scFv 45 RV-Kg 3 [N
PNUIRER Z G ] A — ALK UL e PR3 P42
15 1 A~ Dy B DX A E I A T B0 PR R R Y AT Rk
e%%ﬁ%&%%ﬂ%ﬁ%ﬁ%%&ﬂ%ﬁ%“%
T« 35 B AR AF B RE Rl 81108 ] P R Gk L 0D X
AR A M AT R T PR AICAY H
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