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B E ARLEABRF P HARTHRAM BLHEFTEHOARRREARSE 8T WREKRIRR), REH L
AW FERBITHAL. Hdsbv V, V, AAERBERERHE pET22b( + WBIZHUDE) PAE B LOERF A THEFR P
ERAEBEMPAGEEFREAEINBBAFFHN dsFv BN R, ENLNTA H3THL. REULF A P AU H, &
dsFy ¢ Fde ff BB A MU B PREHGFEN . SREF 5 EF AR A v A KB ENRIERBE dsFv B 5 7 37
HRXBE Vero AHHHFAHPHEN G AL F P ABIREH REXFE AL FF B PHREIRANISRR, /
BABRBAINPRARALTLFLIHYEATARKAE  SHAVPHEERT AEASS G AAABERERTAELS
A REEXFEN Ve WHHAR FrHEL B ENem BB E AH TR EaE Y L FH % scFv Rk B BT H 44
s B LRk LHEFH. AR - FATRBEARET N AR LB AN A ARPHAALEGAYZAERT
ES

XA BXAEE BEH, —HRESTE K
PEROGHES Q8 X wHRIOE A X ERS 1000-3061{2005)02-0265-05

Abstract  This study is (1) to improve the stabilization of human seFv to rabies virus; (2) to prepare active human dsFv frag-
ment; and (3) to evaluate the biological activities of dsFv. The dsFv V|, and V| were separately expressed in PET22b{ + )/BL21
{DE3), solublized and combined in appropriate molar ratio in refolding solution. The resultant dsFv fragments were evaluated for
its protection against rabies virus, its affinity and stabilitv, in reference to the cognate scFv. The dsFv was found to bind specifi-
cally to Vero vaccine of rabies virus. Compared to the scFv, the dsFv was more stable, had higher affinitv, and was able to in-

hibit the infection of Rabies virus to Vero cell. This established a solid basis for the clinical application of dsFv to rabies virus.

Key words rabies virus, slability, disulfide-stabilized Fv
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i by IR AR E . Huston E A o vV, MV, g2 EE
i — ™ 3% 3 BK (linker peptide) %6 3% 58 F A2 € o4, R0
B K (scFy), REMREHFRY sy AR
B &6, HA M scFv b B 3= A4 (A i) 5% F B
BRK, FE W R BEMB, LR 37CH scFv
MEBEMELE REREHTTEXHMFER RSN
MR EE —REAEX. HTUEX -HE.H
ATV, MV, ZESFAT - EE G, aEr
dsFv?' . EZ45ER AT desFy RigIRE, 5HE
seFv MHEL R E MBS 4 B e * .

HFEHRE - ALTRELWEHEKIEER
AFEERGHFERFE oofv AR EA BT
A RMERI A B M A B AT
S HEMEAT TR EtE Mk BD A AT PCR & MR BT
scFy BV, B 44 (T E BRI V10 100 U BHER B
FIAT — M ER ME THERNE dFv V.
V, RERFA . AFRAMERM B 4P Vv
B4 Bl 2 B R B vp ik il & Al AL R
R dsFy Hi ik R B, R A B A G schv 1B A
X B X H A E R T T PO

1 #MHE5F®

1.1 #H

ANBEHUIE K555 scFy BH &2 W XCwk[6]; 5
HWHIFRBHE Py V, V, REEAM A EHAE
&S HEWE L B Anti-Lewis' dsFv (B FR Ly-ds-
FOMEFEFRFERD N EKRERES ITRK
HLER YA gy MAFH & HERHKIF PM HE Vero
£ R B I A T N B PR I KR O 0 O R
BE aC e 2 5 A AR E TR AT E R Vero
M FEREER R AR EERE-
1.2 dsFv V, 1V, REFRRPHBRRE

BMEWIEREE &Iy vV, V, ETEEME
BiH] Nde 1 1 Not 1 17T WESED. 52 B 5 28 A1 ¢ WL
BT B0 G (1 pET22b( + ) 3R { A3 T4 % 4% 86 i% 4%,
#{k E.coli BL2I(DE3),IPTG S . EHAEQAE
LS R S
1.3 dsFvBAFESNHBMLGgL

vV, v, BEESBIEENEFR P IER, W
BEMATEZ MRS, v, MV BN 1.5:1,
MAFBEMEFHHEER 1:100. 10CHBET
i & 16h.

BESITBMNERMA 30kD B g, 47T,

4000r/min B 0> 4h, KERF B V, BV, REL
it MK Ni-NTA REaifk' g E AR
Wi BB S SR BN 2« SDS R B rhiERA,
&b Smin 5 &0 E W7 15% SDS-PAGE #K
Sir . HAR WS ESE A 4CH PBS Ef
B ERAEARET -T0CER.

14 HEXFEBESFVHNERRGEERY
(ELISA &)

B R E Vero B H O F R H TR AR K
B e ILik, Aa®WmER B A BSA X
B. 3% BSA-PBS(pH 7.0)i#t {7 & H 5, i A Hl PBS
B Ak AL BT IE (scbv, dsFv) , B fL 70uL, HRP #1ic
#1497 His-Tag LK E 40, AL A F M A B
1B A, 7E 450nm B FE OD fH.

1.5 HEXRBHE &sFv HHEMFERANE

FOEA S AN BIEGH R RARER
H e VAT LB IR R Vero ¥ W A8 9
FLH#E, 3% BSA-PBS BfF1 AR 2 B #Y L sk 4k
NEATE,37CHE 1h. PBS-THW,.MA SRR
e NH,SCN(0.2 ~ 2 mol/L) # 0.1mol/L PBS {& ¥
(pH6.0), L 100p.L FEKE 15min, PBS-T 4R,
JN A HRP ¥RiC B9 41 His-Tag T 4%, & fL 50pL,37C
th. UL AR BB AKY, B8, 0A Imol/L 5 M
KRG, B 0D, . L 0D FFE 50% 8448 R
() NH,SCN e B 48 o f 3 s A 4 8
1.6 MEXRKSE dsFv AN BEHRR

REMRERRNENENEEENEY ST
Z—. MUEMHREERE FES LXK
(4,11]. FAIL# .PBS S Ptk 1L 37 CH[F %
F URE_EHENREN. REEEN LBAETE
AL L4 45 PBS 7 AN R R T HEIREE 3hok R
R RSN EEE T S RNARENREEE
PBS F T 10CH F 3h RGN -

1.7 RERFS dsFv HmEMLFROTE™

B3 55 1 scFy F dsFv i1k A BL A MEM 5 3% 22
JRE K 400pg/ml, 3 B MEM 38 & 1F 55 % 9 8.
B EREHEERTUAIMA 24 FLAMRBEREN,
HMAZEBHMATRFE oC EMTFLERE, ER
HAMERFEWRBIEAE 10-601, HILEARR#E
Vero 5 B IgY #f0 (& 1E M 45 3 B, Ly-dsFv fERAME XY
. ERBEEEM 4L EE 37CKE Lh. BHR#
U Vero 41 B RN T 138 24 FL 40 B BE 3
WL, EBfLEM InL. BT 5%C0, MCRBAANBER
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R85, EHRREHT0.1%EREN 10%
PRAMAKYE S~ 8min, KNG FTEMELFER
BETIHEESH,

2 & R

2.1 HERFS Fv BEAFANHEE

V., IV, BERE AL E PR TER, &
BB AEERZE BB P& 36h, SDS-
PAGE M #r45 E 1, v, #l V. BEEL 25kD &b
FRT 1T HEES (WHkES), WEQ&EEFEA
ME® 5~ 10min FHAIAER V, AV, BAEH
(L3 4),MTE 37C 10min MBHEEZEER,
22 HBRFEARREKSRELSH ELISA &
NER

LA IR B v 5 AV AE R B I Vero BE B RO,
SHEHERZBHNBAMTAME MAMTEKR
—%, ELISA & WZ5 R WA 2 fiE 3,

1 2 3 4 5 M 6 1 D
— 97

—_ 66

—3

- — 31

sgas — 201
: e — 144

AN

A1 HERFE dsFv B HH SDS-PAGE 73 H7

Fig. 1 SDS-PAGE analysis of dsFv to rabies virus
M: protein markers; 1: total cellular proteins (control); 2,3: purified
dsFv; 4: dsFv after 10min in beiling water; 5: Vy protein and V| protein
after folding; 6: denatured V| protein; 7: denatured Vi protein.
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Fig. 2 Specific binding of scFv to the antigen
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Fig. 3 Specific binding of dsFv to the antigen

2.3 HEAFEABERGHEXNFENOME

PR MR AR SR 1B 2k L A s MY HAK dsFy S
Ptk schv MPERFHEWHMFEMA(E 4). S8E
H1.69 B A FE&H K in NH,SCN Bf B 50% i,
sckv %t 3 f) NH,SCN W EBD M X R 8, H
0.8mol/L, T dsFv & 1.4mol/L, X FE WM )5 RY ds-
Fv X ERFBEEMHENTEMNERT scFv.

12(% of initial €42,
tn

— - -
o W
— T

—— dsFv
—f— scFv

—_

o

0 02 04 06 08 10 12 14 16
NH4SCN concentration/(mol/L)

B4 BWCAR L AR B L scFv F0
dsFv 3§ HE R R 3 9 R FA N
Fig.4 ELISA measurement of relative afflinity of

scFv and dsFv using thiocyanate elution

24 REXFBARRANENBEERR

BEtRERAEDENREENEDERSE
Z— BATEN THIERKER scFv M dsFv ZEMTF
0 PBS PRI MBEHUREIREEER
B, A RAAE S,

LB BIR,fE PBS B 37C1h J5,scFv G H A
FIFRK 2h G EA A EH. W dsFv (N7 3h 5
EHERM AR, G —EREE, P 6 XEfARW
VAR, TEM I 5, 2h B scPv A9 35 v L o R K,
Wi dsFv BIEHETESS 10 RiE A1 M3,

HBEHHLEE R ER,35CH scFv G
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FFEAFE(R 40 CH HigtE 234 . M dsFv 7E 41T
AHEHEA TR TR, Q2CEFEME. ARIHEREE
ML seFy 7F 0.5mal/L REFH S HFELIE
. dsFv £ % T Smol/L JRE 1,37°C 3h F{HRMRF
2.5 MBEARE SFvE V> hFTH
5 & BIFAE K55 T schv M dsFv L {K B 4E
BERRES .M CHRERAEMEHITMR LS,
TETREE I W A R e B () pe B R AT B, B
METEMITIAEENMER. SREAHER
A PR F B ERBE Vero B H IgY 1
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P — ¥ A LA 52 2 00 ik TE 2 o B A0 75 O B 0B, LD
HEE SR BRI E RIE L, dsFv H ERBHE
A 32/ mL B B SE WA . WH B ARG sebv 7
—EREL TN MR E R, HAE M.
M Ly-dsFv &f oG HIEARFHRERERXMHIER.
UL ML E R E dsFy Hiik r BRaE 7
PHAERF R, HIEE KB E X Vero 40 I i R HE,
0T TR R AR T AT FE A R R, DA T B B
A B EIER . seFv BUAR R B A T 40 B T B,
HARERAME , TS HEBEEELAX.
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Fig.5 The stability of scFv and dsFv
A :stability of scFv and dsFv at 37°C in PBS; B: stability of scFv and dsFv in human serum at 37°C; C:thermostability

of scFv and dsFv at various temperatures after 3h in PBS; D:stability of scFv and dsFv incubated for 3h at 10°C in PBS

containing various concentrations of urea.

3 it it

TR TE dsFy V, .V, EEER
MERZRGETRE ARERBRPIEEME, R
DHETHEEHNIERBE IR, &
G dsPy MIMEHREMESEE SHEARK
HEHBXS, KA “HENMENE WK
MEFRIERTURE &S X ERARISRE
RS dsFv SPIE R H Vero RN A
BRHERT by, #TEEAfER R T dsFy BB E
PR S L SEHL NH,SCN BRI BE 77828, M il S 2
M EHOERAS.

HEXRFEHE &S 5HERRE oFy HE B X

M HETEREHEMES. £m#E M PBS ¢
CHEF 2~4h, seh EHFEEMEALHE2H AKX
WHRENE. M S HERBRZ.EPBSHFE 6 X
SR AR EM £ AME S 37°CHEF 10d U Lk
MREIEESE. MA M RITES, dsFv B
EHHET R R L F T MEE R AR, 35°C
i scbv BTEH R BEM, 4O CH HiEE &3 %,
i dskv ZE A1 CIRHEEAH B TR, LCa R AE
. seFv 7E 0. 5mol/L IR EHR RS K TE .M dskyv TE
Smol/L FIRZE AR RRMEMALTH. o5
HEHR, T ZEN dsFv TSR —HEmET
Vo BV, BB S WM IE — E R B R T ik
FFRIRE.
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SHE#HY—F BEEEMELETATER
KR EENMEZ — . APREREWIH ST
RAE dsFv SHEAH K ofv L, KFUERF &
FEEWT MEEMIMBEHIANRRS I
BRI dsFv AT R AP FAER ST, H 1k
WX Vero 4H Mo 69 B, AT T K E 45 52
MR SXAFIE R E LN TR EERK
WL HEE R TR, B — I, dskv SRR F R
BEARA EE MAd THRESENSH#E, FH
PE WL schy B RARES " H Bk
EE S AW
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