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Screening and preparation of a human single chain antibody (scFv)against Rabies Virus G
protein from a phage display library and identification of the neutralizing activity
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[Abstract] Obijective:To construct a human scFv phage antibody library against rabies virus G protein,selected the single chain
antibody against rabies virus G protein for different epitopes,and identificated its neutralizing activity. Methods:The human sckv
phage antibody library against rabies virus G protein was constructed by using peripheral blood lymphocytes from 130 Rabies vaccine
immune volunteers. Screening by the purified rabies virus G protein,the positive clones were identified and expressed,identified
neutralizing activity by AMMS. Results:Through the prokaryotic expression system and purification of rabies virus G protein,the
human anti rabies virus G protein scFv phage antibody library was constructed with about 5.0x10" size. The nucleic acid sequence
analysis confirmed the insertion of a fragment is scFv. After 5 rounds of screening,we randomly picked 140 clones by phage-ELISA,
and obtained 4 nucleic acid sequences in different scFv antibodies, purified and identified activity. We finally obtained 1 scFv
antibody with neutralizing activity. Conclusion; We have successfully constructed a whole human anti-rabies virus G protein scFv
antibody library,and obtained a whole human anti-rabies virus G protein scFv antibody with neutralizing activity from the library. It is
established foundation of the new type of rabies virus vaccine for human immunization.
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TR 2 A R 5 | S 19 N5 2 R e
— BRI R L2 100% ", 3K EEAEIE TAER
SR ANBOE L 5.5 TN, FEAE T PAIEEM E
Ko HETREFERGGRATIEL T2 3 mig, JFH
IR I SR e B 2R 85 5 193h
J7, FER YU RGN S 5K 8 1 (RIG) 45 &
AERAREEEHERN A T B AT R T A Se e ik i
F S HUAER e B S 2 3K 2R 1 (ERIG) fAHUAE
RIFGTE RPBEERE H (HRIG) P&, i T HRIG 7
PN e R RE Y O IR NI i e
Wk, AR, AR, ELAE I R 2555 5K 5 T
ERIG WIAFTE S 5| e S 2 1 o Bl 7 25 () R, 1]
R VERABIGIE . A TR TR A
BRI EH A i JE AR BT, DA A DR R T
B el RYA ST HHAELE R ) R AR5 1 FH e 147
PRI ZE H A G e & F X AE R IR IR BE G (rabies virus
G,RVG) HE F 4 NI BREE DR (scFv) T AT
FE VRS E , WA B R iy T PR 259
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1.1 ##

KB FF B Topl0 F’ XL1-Blue F1%H B W 14 {4
VCSM13 H R 5t BERMR S AR SRR R R E 0 S0 5
FRAT 5 130 A R Ao 92 Vi 42 0 s 1 i S A o
FH R T2 R e i BRAIPE N DIAE BamH T |
Kpn I Sfi I T4 DNA #%#58F DNA A DL2000
Marker M4 [ Marker ( H ZX TaKaRa 2y ) ) ; Bz /)y
RO & I RIORT & (TH 2 EE A R
AR s HRP-FEH1/INR 1gG BT (DU 184
YA R T ) ; HRP-Anti-M13 #i4& (3€[E Amersham
/5] HisTrap HP B5EAIHE (EE GE 247]) .

12 F#k
1.2.1 RVG & &wyH 4

HRAE GenBank SR BYAE R EE CVS-11 Bk G
HEAEEFINBT R R ET 1Y), LA cDNA SHBR
PCR ¥4 H B9 3EH , PCR F=Walifb 5 5 ok 2 i4k%
$2, VER YR R A w0 T A B 2 5T
R YR IFFE Topl0 F7 | IPTG 533555 4lifk, &
F BT - BT e
1.22 ANRAUATERKRE GG 3

INZEAE R 38 T e e 3 A1 J 1 43 25 7k B 44
J, $EHUE RNA LAZEAR) RNA AR, i Oligo-dT
7 |y a0 P SR il 2 S 5 L cDNA, H— 443

NIEHTAR vy 1V, B B ) F s ) 5 1490, %55 Vg
Vi, ER AT PCR 73S, §7 35 25044 :95°C 1 min,
56°C 30 s,72°C 90 s,30 MEH, PCR F=HZ L ish
B IR S 25 , DI i 4lifk DNA,
1.2.3 #MEAANRIIEKRIBFHE scFv ik E

Baifb i Vi 0V, ECABR, 514 RSF-F/
RSC-B £ HEIEM PCR A % scFv 2L, §7 374
alifb M, Baifb s sckv A Bt & pComhb3xss 2K
Sfi 1 BY), F5-LA T4 DNA JEREEEAERE B =i
W HFEIL S A E.coli XL1-Blue &2 2401 (4L
0.2 om LGRS HLE 2.5 kV, HLFH 300 Q, L%
25 wk), MAREFRHE . PER VOSMI3 5%,
PEG8000 JTIE WAL 117 v % e o A R4S 2] 4 AU
TERIGIEE scFv MERIARBUARIE , € 4, -70C
AT
124 HIERFBRHFE scFv FIR R £ bk

W P 1 4 N IR BUIE R AGIR BE scFy W R AT
PRI AT 1 R Y 1S J5 15 2R v s AR
FETBEIS R SRR R R PE N E] RVG (1 g/ L)
LAY 8 FL ELISA #iH,37°CHFE 2 h,PBST ¥ 5~
10 38 . AFFLINA 100 wl H &R -ER BRI (pH2.1)
PERE 10 min, PEREIE AN 1 mol/L Tris A0, fifi
pH {EARRELE 7.0 2247 K4 VRGN AT R K
E.coli XL1-Blue ZH W  , #E4T ~—48 i v , e d & i
TE S A,
1.2.5 fHikdt RVG &G RALA 4 A R b L%

MER 5 8T fE AR T, BEHLEEEX 140 450
W&, F phage-ELISA 2 MEFRABLIR I 25 AT 1, LA
4lifbf5 19 RVG 8% 96 fLtl (0.1 wg/fL),phage I
75 N—Pi, HRP-Anti-M13 4 31, BERIHXT IR FL &%
25 AT RRFL 0 BE Pk e e ELISA FRAEid R # #1
PEAT , AR AL (Multiskan Spectrum Microplate Themo
] EEDI D450 nm) WHEREE, Wl LIZS
X R
1.2.6 scFv TiEMk &R K2

HUELISA FAME SERE#EA TN | &Y E.coli.Topl0
AT, PRECA ST RN 2 SB B SR B P i IG5,
AR FFOCEE(E Y 0.4~0.6 B, fITA PTG,
25°CIEARIL 24 h, HTAHETTHE 2407, 28 SDS-
PAGE HLJK , Z E 2 i b %, UL RVG A8 96
LA (0.1 pg/FL), B4tk 19 scFv PR (1 mg/ml)
F 18 1:100,1:200 ,1:400 . 1:800 . 1:1 600 F FJ5 1E Ky
—Pt, A RVG f 8% ) 96 FLAR , ELISA A5 | 525
450 nm AL EE(E
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Table 1 The sequences of primers

Gk

ekl

RVG F(BamH 1)
RVG R(Kpn 1)

5'-CGGGATCCATGGTTCCTCAGGCTCTCTCCT-3'
5'-CGGGGTACCCTAATGGTGGTGATGGTGCAGTCYGGTCTCACCCCCACT-3’

M 1 2 3

—t
==

1500 bp

[— A

Vo O
OO O

e——

M:DNA Marker; 1~3:PCR ¥ 3474,
Bl 1 RVG [N PCR ¥ 371
Figure 1 Agarose gel electrophoresis of RVG gene

M 1

95 000
72 000
55 000 ‘—

- «— 67000

M: 1 Marker; 1:RVG &1,
K2 RVGHALML)G SDS-PAGE
Figure 2 SDS-PAGE purification of rabies virus G protein

22 AANBRIIERFFRE scFv E A RIIREE T
DL SRAS B 1 cDNA SHBLRRT, PCR §71 V.
Vi 2K (K 4.5), 53813 overlap PCR 3875 scFv %
, K/ANHK 750 bp (K 6.7), scFv JE A Filzg 44
pComb3xss 1% 1% J5 HL % AL JBAZ A4 TH XL1-Blue, 3K
IR BB  THREZR R 5.0 x 107,
2.3 ANRIIERIBIRE scFyv 5B IRFARE 69 JF
%
LA RVG 8 PR W R AR PR T 5 48
AR XU R BT R A i W TR AR AT ELISA i
1 FEREPLPRIY 140 4~ sefEh A 10 5l ELISA

1 M

120 000

80 000

50 000

35 000

25 000

20 000
M. &[4 Marker; 1:RVG &,
El3 RVG HEMA4fL)S Western blot

Figure 3 Western blot of purification of rabies virus G protein

M 1 23 45 6 7 8 9 1011

M:DNA Marker ;1~11:PCR /=4,
K4 RBERTAR CRE R 1
Figure 4  Agarose gel electrophoresis of PCR products of VL

gene
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120 000 =5 a
2500 bp 85 000 &«
1 000 bp 350 bp P —
250 bp 50 000 &

M:DNA Marker;1~16: PCR F=4J]
K5 HBE AT AR R
Figure 5 Agarose gel electrophoresis of PCR products of VH

gene

2 000 bp
1 500 bp u
750 bp 750 bp
500 bp

M: DNA Marker ;1:scFv overlap-PCRPCR =4,
Kl 6 overlap-PCR ¥4 scFv K

Figure 6  Agarose gel electrophoresis of overlap-PCR products

of scFv

350 bp

M:DNA Marker; 1~2; Vy;;3~5: V,:6~8:scFv;9: RVG
Bl 7 scFvyiiRIERE Y 1
Figure 7 Agarose gel electrophoresis of PCR products of scfv

gene
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P8 phage-ELISA %7 H S 4
Figure 8 phage-ELISA analysis the specific of scFv

W 4 BRI T 43 B IE 0 04 v PR SR Y Topl0 F,
IPTG i S35, B ODIEAN I URE , 8 mol/L JRZEAS
21 J5 M A His-Trap 5% F1 2 B #E 247 44k, SDS-
PAGE # H ) 2&4 K /N>R 27 000(El 9), ELISA
ZEH R (8 10) ,4 Bk scFy Bl A5 14
D(450 nm) {HZHIENL, RWIX scFv PLikfei 5
RVG & RS G, scFv IREERIFE R 1:1 600 B,

(=]

35000 W
21000 2o N -:
20 000

M. % Marker; 1 :scFv28;2.:scFv70;3;scFvd4 ;4 scFvad2,
B9 4%k scFv Hiikzlifb)s SDS-PAGE
Figure 9 SDS-PAGE analysis of the purified scFv antibodies
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0.7 B 5cFv28
0.6 - sckFv42

=+ sckvd4

0.0
1:100 1:200 1:400 1:800
MR
K110 ELISA 450 sckv HIR5 RVG 8 A 45 A6 1
Figure 10 ELISA analysis the binding specific of scFv to RVG
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0.13 TU/mg, T scFv28 scFv70 Fll scFva4 1 rh A1k
Hragefic,

3 it it
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scFv, i1 24 4 scFva2, o fIses 4 0.13 TU/mg, K
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H AT BRI ) S8 3 8 3 AR 2, RIIE T gt
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NEHARIAAEFEAR Z 52 R 2, ANAE i 8 1 7% v
BORBIRTHUA AT 3, oA R 1 i A50R
LK TA ek, L TAER B R, AR
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RV E 8 315 5 22 &t % A ) A7 B AT v A3 4 1
scFv LA,

O3 ATTAS S G A RAS A BB RIS PR AR Y
JE R AT R 32 22 i T alifbad 2R A His-Trap 25 il
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PR AR, A R AT — PR RS A
IgG Fe 7 FRlE , IFTEEMRIE RGN RIR scFv-Fe
g, DR AR R R R PR
T38 sckva2 BRI AT BRAUER X AR R ik
G HEA LB— RN, b AE A
seREPUIA, AT E 2P Z 0k — A X AR R R ALY
scFv, BEAIA] scFv IRA 1, A 1T Bede A o,
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