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Preparation and activity analysis of a whole human scFv-Fc fusion antibody against rabies
virus

Gao Chang',Zhang Qianqian', Xiong Siping', Tang Xiaojun', Qiu Zhenning’, Feng Zhenqing'** ,Zhu Jin'**
("Department of Pathology ,’Key Laboratory of Antibody Technique of Ministry of Health ,NJMU ,Nanjing 210029;
*Huadong Medical Institute of Biotechniques , Nanjing 210002, China)

[Abstract] Objective;To prepare a human scFv-Fc fusion antibody against rabies virus and to analyze its binding activity.
Methods:The human scFv-Fc prokaryotic expression vector was constructed. After optimizing prokaryotic expression system,the
human scFv-Fe fusion antibody against rabies virus was expressed and purified. Purified humanized scFv-Fe antibody was confirmed
its binding activity by binding to purified inactivated rabies virus. Results:After sequence analysis,the human scFv-Fe-pCold II
prokaryotic expression vector was successfully established. Through transforming E.coli. BL21 (DE3),human scFv-Fec fusion antibody
was expressed by optimized induction of IPTG at concentration of 0.5 mmol/L. The expression of scFv-Fc fusion antibody was
increased and its molecular weight was 57 000. By purification,the human scFv-Fc fusion antibody was purified with excellent
binding activity even in 512 times diluted concentration. Conclusion; We have successfully established a whole human anti-rabies
virus scFv-Fe-pCold Il prokaryotic expression vector,and expressed and purified scFv-Fc fusion antibody. This fusion antibody can lay
a foundation for developing novel antibody-targeted drugs of rabies prophylaxis after exposure.
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NPUSE R 75 S B BR HE 1 i BEMAER T AE R e
1 S PR BOT AL, A B R RE L S
GRPERBEIRE 4 AU AL TR,
DA N JEEE R ARG H AR 2 (8 B9
PUps, W fige ok F AR R TS R T 2459 B Bk
MERES, AWFTEAE PBEUAR scFy RSERE A 35
AN IgGIEEX (Fe) B2 NEHUERFIHEE scFv-
Fo Bl GHUA BT & ] B 3o T AE R
TR B A TR .

1 #RF7EE

1.1 ##

4 NIRHUERIEIRRE scFv W IR DUAZE T
A R R S g A R IR, RIGFT
BL21 (DE3) J H 35 [ Invitrogen 23 7] 3 K% HAER
Y B CTN Ak i DA 9 ) it 50 P 42 25 s DNA
AT DI2000 Marker. PR A HIHE EcoR T Fl
Hind Il \;TADNA #4584 H H A TaKaRa /A #] ;25
1 Marker 14 F 5¢ [ Bio-Rad /A H], FURL/ N $EHUA
A& e DGR S F 2 B A R oR (W) A
PR\ ]  HisTrap HP R AIEIA H 26 [E GE A F] %R
Bt Fe iy B £ Lifespan Biosciences NEE | ,
HRP-EH14 1gG Pkl F At i 2 & W HiR
HBRAF],
12 F#k
1.2.1  314e9a%it 54

HR 6 A 5236 %5 2 0 o 0 LA TP R Y
scFv BURL AR Fe BURL, 11 2 XRS5 14 .
R TAET R, 72 L NS TSI A EcoR T il
Hind Il B V)7 15 ,scFv R By LIiES 19 AFL 57 -
GAATTCGCCGCCACCATGGAGTTCGGACTCAGTT-
GGCTGTTCCTGGTGGCCATCCTGAAGGGTGTGCA-
GTGTGAAGTGCAGCTGGTGGAAAGC-3', FiiF 519
AR1 4 5'-CACAAGATTTGGGCTCCAGCACGGTCA-
CTTTGG-3';Fe By EiE5 1) BF2 24 5'-C-CAAAG-
TGACCGTGCTGGAGCCCAAATCTTGTG-3", Fiis|
¥ BR2 N 5' -AAGCTTGCGGCCGCTCACAGGTC-
CTCCTCTGAGATCAGCTTCTGTTCTTT-ACCCGGA-
GACAGGGAG-3',
122 BeRE R BT IR Rk ke Mk

P scFv ok WA, AFL AR M4 519
P18 seFv Je K A B DA Fe Boki A, BF2 . BR2 &
RS 1YY 3 Fe SE B, FRLA scFv R 7 B
Ml Fe 2K B AF1 BR2 M51%, ®S PCR %EHE

R seFv-Fe HBORH B,

SRR RIR BRI EE . UL EcoR T F1 Hind I i
Y scFv-Fe F BeFT pCold I #5844 , 4% 1 v ik v e i)
R B, FH T4 3 16°CHE RS R | b =K
FFREZ A DHSa, JINATRAA LB 15973, 37°CIR %
BEFR 1 b BRI AR A LB P4 (7 100 mg/L 2
THER) ITCHF LK. FEHBRZ D HE, &
PCR R g6 UE 5 3% 13575 2w EA D0 P Bk
1.2.3  FLAFAK scFv-Fe 8 R4 R A £ AF e AL

¥4 scFv-Fe-pCold I B 41 3 ik 4R 14 1% fb 2] Jgk 27
B KRIHFH BL21(DE3) h, ik T LB BEAEH: F=F
B (% 100 mg/L RN EHE), THWNEREN
37CHFEAR , PRIBCERA PSRN T 3 ml LB WA
R (%100 mg/L A NHE&ER) 1, 37CHmi
F%, K HH R 1:100 HBIFE RS A ] 3 ml LB 15
FER PR B3R, ZET D (600 nm) K 0.6 £ 47
iF A E 358 0.0.2.0.4.0.5.0.8.,1.0 mmol/L
) IPTG, 16°C,220 v/min }535 24 h, #HSHIWEN
Fik, ZJE T 4CLL 12 000 r/m B> 25 min,
EULRE, PBS T EUCAEYNTE , M- BRI ,4°C
12 000 r/m &.L> 25 min, 43R T35 FIPTHE

BUd R B3, U7 10% R B EE I vk
1T Western blot K50, L5255 . SDS-PAGE #t
JEHIDK, 7E 300 mA fEAME T, H£eit SDS-PAGE
Y B HIE B R 5) PVDF B8 I BN S BER
5 ml 5%/BEHE Wik g i 4] 2 h, FH PBST Ve )5,
INARG BEPUR TR (P Fe ik, 1:3 000),
37°CHFE 2 h Ja, #EH] PBST PE¥ 3 i, FFMA
HRP FRicEH%R [eG Bifk (1:3 000) #EHE 1 h, H
PBST V&% 3 i,
124 EAFAK scFv-Fe #9464k

P& scFyv-Fe-pCold Il K% BL21(DE3)
FEAPT 20 ml LB WK FRIL(F 100 mg /L 2N
R 37TCHRIGFE, W AR LR R mAZ
IPTG 29k BE 4 0.5 mmol/L 4 1 L LB WA 5% 57 3t
Wi R PBS FEEISCHEAN TR, B P I RN P, 4°C
12 000 r /m E5:0> 25 min, 3 HISCHE R L3 FiT
TE, M W 0.22 wm BB IEE AR 4°C 5%
Mo B u8 )5 i L3S 2 E GE 24 Rl Histrap
HP #:4lifk, RGNS 200 mmol/L NaCl,
20 mmol/L WKW pH7.4 FYBERRSE MK , BEIZZ v o
24 500 mmol /L BRI FAELE i, WSV IR
H ,SDS-PAGE HLIK KM I -1 TWestern blot Z3#7 .
1.2.5 FUHFAK scFv-Fe #9456 7E 5T
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FH 2 Ak 5 B9 AE K 69 # AL #E ELISA 4z (5
pg/ml), 19%BSA Ef I, 300 wl/AL, HE 34+
37CHEE 2 hy FFEEMAW, TIMAZL Histrap
HP A b i LU FE AR (1:1.,1:8 1:16,1:32,1:216,
1:512) 1Y scFv-Fe HUiA, >Rk HI A4 ELISA 32 & 5t
R4, LA PBS 7S FH (BIE) Xof B Tl B 3G 5746
37°CHH 1.5 h;PBST %k 4 Wk, #1115 finA HRP
FRICEIEPTN TgG (1:4 000) , B 1 S48 v 37°CH
A 1 h;PBST i UE 8 K, 4T ; JnA TMB K H1
H,0, 8, i 20 min J5, ITA 2 mol/L H,S0, Z¢ 11
SN, B SGS2E0M 5E 450 nm AWGIE,
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2.1 ReERE A BRI A KA RRGHE
DURESEES |09 14 R /N R 829 bp Y scFv ik
KRBt (B 1A) L KR /N 727 bp 1 Fe BEH R B
(I 1B), it overlap PCR 34 K/ 1556
bp #J H BYFEEE scFv-Fe (K 1C), XMEFY] scFv-Fe-
PMDI18T LA pCold I A& (& 1D) , FiiJi5 LA T4 %
FE M FE V) I S IR B, A 3E scFv-Fe-pCold
I R, T B AR A I
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Figure 1

¥ scFv-Fe-pCold T TE 4] iR g Rk AL 2 25
KIGAFEE BL21(DE3) H1, 5/ A 0.5 mmol/L IPTG
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Fe (AR, HAAE AR (F 2),

2.3 FaHFAK scFv-Fe #9440

YA 2R IS 2EE GE AW 1Y His-
Trap HP #:4{ifk, 2% Western blot I Rl NER:OES
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FERIHE T, 7P 3 mg/L,

Amplification of aim gene fragments and construction of expression vector
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260 000
150 000

100 000
w75 000

- '--“"".— 50 000
o o

37 000

57 000

wa 25000
125 RATH BL21(DE3);2.%5%% pCold IT ;3 1PTG 4 0 mmol/L;
4.1PTG A 02 mmol/L;5.IPTG 4 0.4 mmol/L;6:IPTG >4 0.5 mmol/L;
7:1PTG 4 0.8 mmol/L;8:1PTG >4 1 mmol/L;M ;& [ Marker,
K2 EHPER scFv-Fe fEAIA IPTG e BT BEA T 321k
Figure 2 Inducible expression of recombinant antibody scFv-

Fe in different IPTG concentrations
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1. 4ifb)J5 ) ScFv-Fe AP ;M. A Marker,
Kl 3 $HAERIEEE scFv-Fe His-Trap AifbJ5 i) Western blot
Figure 3 Western blot analysis of His-trap-purified anti-RV

sckv-Fc antibody
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Figure 4 ELISA analysis of the binding activity of scFv-Fc to

rabies virus protein

WP, AT AT R R P O PURER 0
sFy UL, LR/ THLA, 40 TR 4
FROEMR e 002 4F THUR, 5350 Thb Feo
Be AEAIFI Fo BFTA SHOTLARBANER 1A
ELTES i

ABFFER BN TREEOR, M T4 NIRBTE
RIFIREE scFv-Fe R EHUAR R RIAEIR, TR
FEPUR scFv LN 5 N 1gG 1Y Fe BeARA",
il & T & NRPUE RGN RE scFv-Fe @GPk, H
TR/ 57 000, ELISA RilZh 5 @R e fgig
RS PELE G KT RHER R EE CTN Bk, S A5
il 1Y scFv-Fe Bl G PURBLFHLLLER T scFv 5K
TR TR R A G SR TE v . AP ARSI 4
NIEHUERIGIETEE scFv-Fe Bl GHiiA, 76 NEPLIAK
PEBARBN G seFv /N3 FHURMIEER E, 5efl 17/
S FHURTE MG T R AR BE , AMZhTAR]
It Fe BOREHUAMRS Y 4 I REAE A5 DT 46
THURRTPRIRE S, BERS S AV H] TAER i 272 %
SRR, ARG e TR TR 25 W o 2E
JE T A

AW TR ER R B RS, HoY
Rk Z W RIRIA R, & Bz HR A
X—RIKWA, AT ABCH AR BAT —E A=)
TEPER H R AT S EAZRIE RGN, TR
KRG T =35 Y BIEE I TALH, RsnE
F BN BB 48 S T A B, S5 s
PR —E 5, RUHAS BT il 4 1Y scFv-Fe il
BYURN A s RE 2 B B R B RS AR
PEAUBR I A R AT IR TE BRI R G Tl &4
NIE scFv-Fe $itiA, AN, scFv-Fe PRI FFa
EMEAINSERE R 20 TR, TEEZRBEHGUR
BYFEAL b, AT LAE—2P3RA 0 P U Rk 75
P, LU S8 A TR AR RAR Bl iR
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