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Gene Construction, Expression and Biological Activity Analyses
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Abstract: [ Objective] To construct the gene of mouse anti-Xac disulfide stabilized Fv fragments (dsFv), express and refold to
the form of dsFv with biological activity. [Method] The genes of VH and VL raised against Xac were mutated by the method of
PCR-based mutagenesis, and then cloned into expression plasmid. The recombinant plasmids were transformed into E. coli BL21
(DE3) strain and these two genes were expressed. The inclusion body proteins of VH and VL were harvested and dissolved, and then
diluted into refolding solution pro rata to form dsFv antibody which was further purified by HisTrap HP column. The products of
expression and renaturation were analyzed by SDS-PAGE and western-blot. The affinity of dsFv to Xac-LPS was determined by
BIAcore. The specificity and stability were detected by ELISA. [Result] Sequence analysis proved that cysteines were introduced
into VH44 and VL100, and the genes expressed in E.coli BL21 (DE3). Most of the protein existed in the form of inclusion body, the
expression products were refolded successfully. SDS-PAGE showed that the molecular masses were 23 kD for VH and VL, and 46
kD for dsFv. BIAcore analysis showed that dsFv retained high affinity to Xac-LPS with an affinity constant (Kp) of 3.40 X 10°M.
ELISA indicated that dsFv had a high specificity to Xac. Compared with scFv’s, the thermal stability of dsFv elevated nearly 20°C.

[ Conclusion] dsFv was expressed and refolded successfully, which maintained high affinity, specificity and stability. This research
established a solid basis for rapid diagnosis of Xac.
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[ 90  Y AifAETSZ9% Ccitrus bacterial canker
disease, CBCD) & ™ H 52 M 4> BRAT A 7= Mk K J 1 4
WP, AR A AR A B . e
B RFF AT E0% A5 Rl (Xanthomonas axonopodis pv.
citri, Xac) SN, AR IEZHREY), WHE
A7 JeR PR K 22 B0 St AR R o R Sl
T Ao Ve A BT L PR AL R, AR R R AR R
BRAARIT A 2RI TR RO HEN . i IR A s
Jit Y A 8 DXt v R A 3 7)o 5 A 1)
W EH IS W, T F R KR E & PCR 4557
TLEW AT AR BB R ABE S T A S A
ANBEW AL IX — 2K, AL T IR SR A PUER =
AR AR A B -~ B AP ST LA, ARSI AL 1%
B AT S A0 A HARIE—Fp S e vl SE 1 A Pk,
A8 B R I 2 Wi Ak — R Bk . LATA
Wt Y FE Bk E AR Py Bt B ] 48 R
AT AR DL ) S IR A, AR R SRR R B
Ihfg#A7, {H Fv IRANEEE - Husten T — MR
JIK (linker) >R3G5 AR E 1%, FROAHEETIA (single chain
variable fragment, scFv) , {HJ& scFv fER ZHE L~/
AR, O R, ML R w0 iR B HAT e,
Glockshuber 267l fE VH I VL [A]5] N A
linker, 55—k T iR E Fy (disulfide stabilized
Fv fragments, dsFv) $ifk, dsFv PraksEntae, s
HA e M bUR S A0, 2 B AT scFy B
(2R 1S, Jung S50 VR 2y B B AR R B (1 T
T P SRR IR v, B VH ¥ 44 {7/VL 11 100
FrF0 VH [1) 105 £7/VL 1) 43 £, A dsFv Hiibty g
M3 A e DARBFFEDIN ALY F PR R TR AT
FEH Lo FHAZ R AR e o B AR B ) i 4 81— PRSI A
s RS PE SR IO B2 B seFy ditddg, HgEA
BET 506X 10"°M", T T e iR Is !,
R FEARAEPURATEE (e, S SEBR v, 7522
XA AT 0 DA iy AR M. (UM v i) G it
] 7E scFv FEat EAH PCR 5 i o&AR i i e I
VH 1] 44 £7.H0 VL [ 100 A770 535N —A>2L P2 iR 5
A AR linker, Z3AlJEAZRIL S, VAT ZIE K
dsFv ik, JE0F LSRR J) | R S RS e AT

1 #REAZX
1.1 ##

11,1 Wik KJBAFE (Escherichia coli)
BL21 (DE3) F&iA#f& pET30a (+) i H Novagen
A#]; E.coli IM109 FHEE PO 225 TREHFFL O R
175 a1 Xac-scFv & DA IR TR AR A i 5 PO 24 R T
FERAIE T P ORI I AZORE 4 e s B AR TR 15 21
1.1.2 KA KAEAM  AYIEE EcoR I . HindIIl X
T,DNA EHE H NEB A7); pfuDNA & HEAIHT
His-tag HUAIE B R IR A ] 5 Bl ERE IR B b ic (1)
UL, OPD. NBT/BCIP Il [ 44 [E A F]; IPTG.
WM. L-Arg. ST BEHIK (GSSG) « g
PElE (DTT) M H 2 [ an];s A0 T3EAT HiTrap
Desalting F HisTrap HP J |1 GE A ], HPA (5 6 [
BlAcore 7], #EB PRGBS TR $¢ BOA A &8
H B AE T, SLRFR N = bl
1.1.3 B4 N{E VH 1 44 A5 PR R AR A7
EBEFLL R S14): VHA 5-CGGAATTCCAGGTGCAG
CTGCAGGAGTCTGGGGCTGAGCTGGTGGGGCCT
GGGGCTTCA-3" (K& 43 A EcoRI B§Y) A7 51D, VHI
5" TGCCTTGAGTGGATTGGGGAT-3' (RIZk 5y hy 5
AR ), VH2 5'-CCAGGTATTGGATGTACT GGG
TGAAGCAGAGGCCTGGACAATGCCTTGAGTGGA
TGGG-3" (RN WA 55, VH3 5'-GCCTGG
GGCTTCAGTGAAGCTGTCCCGCAAGGCTTCTGG
CTACGCCTTCACCAGGTATT-3', VHB 5-CCCAAG
CTTTCATGAGGAGACGGTGACCGTGGTCCCTTG
GCCATAGTGACTACCGT-3" (RIZ¥#43 4 HindIIIE
PINE A o SALE VL 100 47 5]\ B R 5848 A7 4
WLl R 514): VLA 5-CGGAATTCGACACTGAGCT
CACCCAGTCTCCAG-3" (XIZk¥4 A EcoR I BgbIf7
), VLI 5- GCAACCGAACGTCGGTG-3" (RIJ£k
Iy NFRAL D, VLB: 5-CCCAAGCTTTCACGCACCT
GCGGCCGCTGCAGCATCAGCCCGTTTGATTTCCA
GCTTGGTGCCGCAACCGAACGT-3" (RIZH5347 5
b HindIIEg O SOAMSEAAL 2D) o 51 il T4
J o
1.2 VH R VL RTEFEE

KA PCR & iiRARVE, FIHHH Xac-scFv £
() JFokL AR, VHB F1 VHI. VLB #i1 VL1 & 5|43k
17 VH J VL 554 PCR ¥ 1, PCR 4414 94°C 4
min, —MEH; 94C 30s, 60C 30s, 72°C 1 min,
30 MEFR; 72°C 8 mino 43 [FIcIL PCR 74, LAIRI
W= i, A VHB A1 VH2. VLB #1 VLA K
SIYEATH % PCR #7189, [AIYicdL PCR 74, L
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FRENT SEHEN) VL AR, FAE DL DS R B
UL VHB #1 VH3 2475 934755 =48 PCR 73, 1 DL
PCR ¥ B, VHB F VHA K 5|¥HEAT 25 DY 4
PCR 434, [Hlf(45 256880 VH A SE
1.3 VH R VL Rz TEREMEE

¥ VH VL £ 4353 R FH EcoR T F1 Hind ITDAUA
V), 5%t EcoR I A1 HindIIIXUEE V) pET30a (+)
BARER . AT FE R E.coli IM109 £ PCR FfE§ 1)
B UE J5 W, DU LE A S S ROBORL A0 AR B R E.coli
BL21 (DE3) .
1.4 VHF0 VL B9RIE R 8IEKRATIREL

¥ &4 pET30a (+) -VH & pET30a (+) -VL
BL21 (DE3) Wtk MBS 40 pgml' FIR%
EIWE LB ek, 37 CHE A, HR
1 : 100 1 LEBIEERN B HEF 1Y) LB #5353, 37°CHi#%
£ ODgy=0.6~0.8, IIALIKSL K 100 pg-ml™ [ IPTG
akeif G RIE 4 0 F e AEVK EICE S min,
4°C 3500 g 5.0 5 min WA RIA, REBCER 3 1) R 44 H
PBS (137 mmol-L" NaCl, 2.7 mmol-L" KCI, 10
mmol-L" Na,HPO,, 2 mmol'L"' KH,PO4; pH 7.4) &
BUEE 3 R RERHEAEI 10 ml 2R (50
mmol-L" Tris-HCI, 2 mmol-L" EDTA, 100 pgml” ¥
M 0.1% TritonX-100; pH 8.0) F&, 30C/K%
15 min. BEUK @A RBAARE, 4C, 13000 g B0
15 min 82502 20 VH & VL AR i
FH 20 ml GIRAAYESE (20 mmol' L Tris-HCL, 150
mmol-L" NaCl, 0.5%TrionX-100, 2 mol-L" J{#; pH
8.0) Pk 3 UK. KRR 5 10 i R iR A T
SDS-PAGE 73#T. %} T kA 3E1T western-blot #53,
—PHU APt His-tag UK, —HOATRIEBERRBEAR LK BT
FPLiA, NBT/BCIP %fh.
1.5 dsFv RIS MR

VH J VL GRE R AR i (6
mol- L' AT, 2 mmolL' EDTA, 50 mmol-L"
Tris-HCI, 10 mg-ml" DTT; pH 8.0) =i/ & 3 h.
VH F1 VL #BEREE 1 1 ML BRasRe N S 1 22l

(0.1 mol-L" Tris-HCI, 0.5 mol'L" L-Arg, 0.9 mmol-L"

GSSG, 2 mmol-L" EDTA; pH 8.0) #', 10C#¥ & 48 h,
RIEH GSSG WEMZE 9 mmol- L' 10°CLELEHEH 10
W', B PRI 30 kD EBEUER, 4°C, 2000 g HIE
Wi . G E Ao AT I SR R AR A R
SDS-PAGE (Jm#& EFEGEMBA T B-5idk 28D 434
FMi R #E HiTrap Desalting 5 &2 M 5 & A ) 20 S

e Ry GEA 22 (20 mmol-L™! NaH,PO,, 0.5 mol-L!
NaCl, 20 mmol-L" BkM:; pH 7.4) , | HisTrap HP #%.
FHVEI 22 (20 mmol-L' NaH,PO,, 0.5 mmol-L"
NaCl, 500 mmol-L" Bk, pH 7.4) HEATREEEVENL, 4G
FH 40%45 45 2R 60% (1 VE B 22 i - VH Al
VL, FH 100% M PEl 22 il T dsFv. g4,
BB i SDS-PAGE 4347, Western-blot #6730 254k 5144 o
1.6 dsFv BYZEFASNIE

T HEZ B (LPS) & Xac 1 = B 805 M Pt
JRyE g, HEBEA scFv & LPS Mo Jsiimit i 21,
I ABIFFUIR R LPS b, IS TR 145 25 - 3L
P[] BlAcore “EfE 25l 2 dsFv [F2EA1 ). LPS $2
U 2 [ Albrecht 1", | HEPES ZEif (10
mmol-L"' HEPES, 100 mmol-L" NaCl, pH 7.4) ¥ LPS
FaiBépl 1 mgml™, FELL 2 plmin™ fOFEEE L HPA &
FERT, FELk 0.5~1 h, ik LPS [FEEfrEti b, 0.1
mol-L" NaOH 4 ¥ kit i, Pl AR45 411 LPS. 0.1
mg-ml™ ) BSA L 20 pl-min™ J@ a5 H 5 min,
DS B R M AERE S S5 A B 2L S 1) dsFy iR
HEPES 22 70 I F e 2, 4, 8, 16 nmol-L™. 30 pl
R PE BRI EL 20 wlomin™ [ 3G I &
i, FANKREES 3K, MU0 0.1 mol- L™ HCI A1 0.1
mol-L! NaOH #£E 5 o WU SR BT 1) &5 4 R 15
1%, JFH BIAcore evaluation /443 H71 45
1.7 dsFv AR S & E R R A

FEREIRI Xac J 100 Ffoek FRERRT: 3 28 6 05 17

(Xanthomonas campestris pv. campestris) /K& [+

Fi#i 1 (Xanthomonas oryzae pv. oryzae) . ki 24
FFEE (Bacillus subtillis) « 754 27 fifF 1% (Bacillus
o H A R ( Ralstonia
solanacearum ) & B ( Clavibacter
michiganensis subsp. michiganensis) #1 4 FH i A4
B R B RAN B, AR 107 cfueml )RR £
#% 96 FLH, 3%BSA-PBS F[A1J5 &FFLINA 100 pl PBS
TR H4li4k dsFv Hudk, WIZ 10 ng-ul™, 37°CH¥E 1 he
A PBS 1 000 {54 FE 4T His-Tag §iik, 37°CH¥
1 he IIAH PBS 1 000 557 B I m 1 ol 1 WA i 11
LHRGUA, 37CHEE 1h', OPD (1, FEhril 492
nm S
1.8  dsFv Hi{fia E 1A

PGB 8 scFv BUATEXTE, K5 H PBS
Wi Ja i dsFv Fl scFv PRl 2 41, 20 D F Y
TALEE: B— 551 37CHFE 0, 12, 24~72 h,

thuringiensis )
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o 4 HIAE 25, 35, 45~75°C F#EH 3 h. ELISA
W5 2 HAEAPRST Asn (EIFZAEAE, BE5 As (5 AA
AT AL FE R dsFv A1 scFv H) A (EAELUAE, 43HT 2 Ff
PUARSEAN ST (A AR A AL 1,

2 HER5HM

2.1 VHFAVL RTEFEE TERENWE
W BTG, EREZL 4 % PCR 714, 4
283 2 4 PCR Y3, SRy T 360 bp iy
I HPSF B, STHOREE RATE (K1) o %8 pET30a
(+) BAREAL T E.coli IM109 J5illFE, 45 &1
VH 1] 44 {7 % JEFR K VL (1) 100 {7 Z LR % T 111 58 A8
B

bp
600
400
300
200

360 bp

M: DNA marker; 1~4: VH (¥4 % PCR ¥ 3 )i Bt; 5~6: VLK 24
PCR 44 )7 B
M: DNA marker; 1-4: Four turns PCR of VH; 5-6: Two turns PCR of VL

1 VHF0 VL ZF#) PCR TE m R =4 ik 2 4T
Fig. 1 Products analyses of VH and VL amplification

2.2 VH R VL IFRER =2

H 45k pET30a (+) -VH 1 pET30a (+) -VL
Iy EEAL RIS BL21 (DE3) , IPTG i5SKis. &
T S D I i ) SR - 0 3RV TR s | B
SDS-PAGE 40#7, 45 VH Al VL [UL5EAE 23 kD 4b
HIL—W B4, VL BWELER— 0 B INE 4601
VH biETE. WBH VL A5 A nlgPEis, VH %4
HAEAARIE . X VH R VL A {A37E4T Western-blot
R, A IRTE AT, RIS IER (B 2) .
2.3 dsFvMIEMRLAKL

SRR I AR F 1) LR A2 LA AR R N S MR 22 il
W, RIS YE 5 H 6 )R RIS )5 SDS-PAGE
AT T, S5 BAEAEIE R SDS-PAGE JKi& ' 46 kD Al
23 kD &b gy B — 4%, Al LSS IR dsFv Sk
SRR YER) VH R VL 4kt b 46 kD 45717

D M 6 1

972 — w

66.4 —

443 —

29.0 — '
-

<«— 23kD
0] — L

14.3 —— e

M: &4 F i marker; 1. VL fifk; 2. VH @iifk; 3. VL %
IR BN 40 VH RIEHAMI B 5: IPTG #3510 pET30a
(+) /BL21 A RZH#M: 6: VL AR western-blot £l 7: VH 1
AR western-blot 11
M: Protein marker (low); 1: Inclusion body of VL; 2: Inclusion body of VH;
3: Supernatants of VL; 4: Supernatants of VH; 5: Total pET30a (+)/BL21
protein after induced by IPTG; 6: Analyses of VL inclusion body by
western-blot; 7: Analyses of VH inclusion body by western-blot

2 VH FA VL #Y SDS—PAGE #A Western—blot 4%
Fig. 2 Analyses of expressed VH and VL by SDS-PAGE and
Western-blot

EIRJEF AL G 2% (] 4-A) . HisTrap HPF A:4lifk
60% Elution buffer FI1 100% Elution buffer 44y 714l
B84 (B 3) , SDS-PAGE 4 #Ti# 0 VH
VL Bk, J545 4 dsFv $it4k, Western-blot il £
HE4a (B 4-B) , KEEA R4k 5 dsFy 4R
ILF 83.27%, WAL E RISV )IERG, HA
KR
2.4 dsFv BIZEI NN
H BlAcore AW)fE A KMl dsFv (126 H1 07, ik

PEIBE4H 4F Fraction
12 1356 13568

C100% Bléﬁ'er B
3
0.4 1 =400
0.34 300
50 K
0.2 1 200
0.1+ -100
046 0
0 30 60
AU I 1A] Time (min) mS-cm’

Wil 1: R HisTrap HP AEE5 S AOER ALY W 2: 60%DEMI
Vel R IR 415 WO 3. 100%30 B s i~ 1 8 1 4143

Peak 1: Fraction of non-binding with HisTrap HP column; Peak 2: Fraction
of eluting by 60% elution buffer; Peak 3: Fraction of eluting by 100%
elution buffer

3 SR dsFv HiIKEY HisTrap HP fE4i{b &K SMNR I & 47
Fig.3 UV absorption analyses of dsFv purification
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M 1 2 M 3 4
97.2 —— —— -—
664 —— om = . kD
BN ey — 46
443 —— o . B
29.0—— w— -
wi e O & 23
— —
14.3 — A B

A. M: fIL5r T A marker; 1: ARG SDS-PAGE 43 # KAL)
dsFv §ifk: 2: i&J5i0E SDS-PAGE /M HTARLIALI dsFv HiLfk. B. M: k5>
K A marker; 3: JEIS 54T SDS-PAGE 43 #r4lifh 5 1) dsFv $i4k; 4:
2ifL)5 dsFv $UEM Western-blot A7l

A. M: Protein marker (low); 1: Analyses of unpurified dsFv by non-reduced
SDS-PAGE; 2: Analyses of unpurified dsFv by reduced SDS-PAGE. B. M:
protein marker (low); 3: analyses of purified dsFv by non-reduced
SDS-PAGE; 4: Analyses of purified dsFv by Western-blot

4 SM5HLE dsFv B9 SDS-PAGE # Western-blot 43
iy
Fig. 4 Analyses of dsFv after renaturation and purification by
SDS-PAGE and Western-blot

ATSEI WM. ik 0.1 mg-ml” ) LPS i HPA {517 %
[fi, >4 RU {HIAF] 1000 FHE AN, 24 0.1 mg-ml!
ff) BSA Gl LL 5 F 5 min RU {EAX_EFF 50 AN, i3
LPS 7605 7 R Ik R o W R, AR E 1Y) dsFv
Pk gl b R M #S LPS HIREFIEM S (K
5) . BlAcore evaluation 347> #T dsFv 55 Xac-LPS 1]
TEFH B, a5 REMILL G H L (ka) b 5.95%X10°
Mg R R (k) Sy 2.02X 107 s, SERTH R (Kp)
A 340X 107"°M. DLW PSS dsFv MR R RE T 8w i1
PURSEF ).

2.5 dsFv BIIETE R4EFFIERM

RL
3501
300 1 6nM
250
% 200
550} snM
= 100t Bl e SRS S Y |
=
01 20M
or
-50 ; . : . '
-50 0 50 100 150 200 250

I 0] Time (s)

B 5 BlAcore #&ill dsFv HLiAEIFEF 1
Fig. 5 Affinity analysis of dsFv by BIAcore

HRAESI SR dsFv ST PR 45 G id 1 SRy
Sk, BPUR Xac KA 10 Fioed I B 4 5 A% 2] 96
FUA -, SR A 181482 BELISA [ VA TR I o 45 0 o,
dsFv LA PR Xac 45 GG R, xS e 10 A4l
WELE A, UG 1 dsFy PR L sk s
TIETEIF R TR s bR R e (B 6) .

% H: 1492 nm
Absorbance at 492 nm

0 BA.A.Aaa. A f0.08.56.M6
1 2 3 4 5 6 7 8 9 10 11
{3 # Bk Tested bacterial strains

L RS 2 BB 3: AKREAMREE; 4. R
FOFFR: 50 RSB R 6: TR 7. TAIBUZR IR 8~
L1e R I ST 43 2 1) U o g 2 0 f

1: Xac; 2: Xanthomonas campestris pv. campestris; 3: Xanthomonas oryzae
pv. oryzae; 4: Bacillus cereus; 5: Bacillus thuringiensis; 6: Ralstonia
solanacearum; 7: Clavibacter michiganensis subsp. michiganensis; 8-11:
Saprophytic xanthomonads isolated from leaves of citrus

6 ELISA & dsFv Fiik$ER1E
Fig. 6 Specificity test of dsFv by ELISA

2.6 dsFv BYEE E MR

e A2 e PR AR 2 D) R R 2 —
CABTHI A 290 scFv B XL, AT dsFv ik
7E PBS 1, 37°CH & AN A I (R AR 5] 1 s [R) 5 75 A0 A
) (Pt 8 TR L I S A s R AR . S5 R, 75 37°C
KAET, scFv AERAII 12 h W, I TEEURIR B 2 )
WL 25.6%, 24 h G CAFEARIMAS RS M. 17 dsFv
7612 h GG PEE A T % 80.2%, (EILJE — B AR RRAR X
FasE, JEE 72 h JEURORFFIRAIE ML 61.3% (&
7-A)oscFv 75 35°CHEE 3 h itk N BRI 12.5%,
1 45 CHIE T 58 A 2%, 1) dsFv 75 45 I R AT 52.6%
P, S5 CHAE RIEME (K 7-B) « B8] dsFv it
IERE S scFv AHLLAT T B2 4 &
3 itig

1T 20 FERPUA TR R AT T 2 s diiR. i3
Se BEGUAFIE D TR A Pifhk 3 MY B, L seFv it
Wl TEADFED. REEMEIR. 55t ]
PATE 22 Bl 3= v R (R ik 15 2% Uk 5 11 4
S EE BF AERR M TR AE BB, AT
] K FL O A7 B8 O BS e 1 dsFy Pifd. $2 mifa e Ei
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@ < 100
% & —&— dsFv®— scFv
= —‘? 80
% 3
£ 5 60f
5 E
L bk % ik
=1 44 - au
1Y L £ |
& 2 2
&' ; : A i . : ' . . : A
= 0 m 0
0 12 24 36 43 60 72 25 35 45 55 65 75

it &) Time (h)

¥R & Temperature (C)

A: dsFv Fil scFv 7E PBS 1 37°C4A1 FHFE AR RARX e M LU B: dsFv Fl scFv 7 PBS WAL EE FI9E 3 h J5 (AR A e M LR
A: Relative stability of dsFv and scFv at 37°C in PBS; B: Relative stability of dsFv and scFv at various temperatures after 3 h in PBS

7 ELISA i dsFv $ikRYFEE 14
Fig. 7 Stability test of dsFv by ELISA

JRRITE T VH I VL (R PERE IR, g ftk 7]
AT GIRE, 1M scFv G530 55 5) fift 251 K A2 3
B BT T ORI, AR H
(2 TR 565 5 5 TS FH AN 32, 1T HL dsFv HiRTesi
WS S 7 963 T (8 P v oA LRt

AWFFUEI VH 1) 44 A72F1 VL (1 100 1728 518 A
FEARN L, X 2 M S AT VH RIS 2 HESLIX R
VL 55 4 HEBLIX P, RAR G A thne.
KH PCR JE pi S8 NFARNT 1, ] S A, e
T I R I A DR E PR ASE RS T E AT 5 TR R AR (1
B4, 1 L PCR 4 4R T AR B pfu B, fRF
TR R I HERYE . SORIEE T pET30a (+) 3
AW, T E.coli BL21 (DE3) WE#EE, HMKEHA
e K2 B DR AETE, 5T 8. SHERS
DhaetE dsFv HUAR M CHEERTT, AUF50R M L-Arg i1k
BANERE, F GSSG 5 DTT BA1EH, MR TR
NI AR RS, (A I BB S,
R R AR, I FLE Sk R A KR
GSSG HF T4 i1k dsFv (1782, 2% R 5
T His-Tag (W7EHT R A4k, AHFFF dsFy w5
P His-Tag 1fj VH 1 VL #747 —/> His-Tag, Wit
A TR M K M PR 9 B A dsFy 5 VH A VL £5 U
153 5 o

BIAcore £ A& —Fit TR M 45 & 7L 44
FRIREEA, e T LIRS RS 2170 05 R R A1
KT IR EAE, BSOS A 51 IR A HAE
FRERAL T RLET ARFSUR F RERE [ 52 IR 250 110
HPA 55, 6 Xac-LPS [l & T-H EAE A EAH, bt
A D BRI ICAR AR, 45 SRS A S Fl

WRIRA TR dsFv BUARML T 4 ANIRPERRBE RS,
M3 3] dsFv BUIRI2ER1 71 0 3.40 X 10"°M, 56}
A scPv M LGAR AN K, U ) 28 35 (1) 50 Y301 56 T 2 Bt
W Dfe. Feserhilg g R R RRIEEH T 5
Xac 2%k I FR BT (VI RHAY 2 J6 993 T R0 /K 83 1 Il
TR, FRIE R L At B 2 AR B RN 5 2 4 AT
SLe A (0 P Bl SO B LA SR A I o 8 0 Al S0
W, G55 dsFv 52 ¥ T0A8 ORNE, i B LA S 1 R A
Il i FLAR PR LG sePv A T W (4 =1, 72 PBS 1 37°C
FAFFAIREAEAE 72 h LA b, SRIGIEEHR scPv 2
1 T 20°C . JF H dsFv JUARMI = BICIR R i ik
I scFv Pt i Bk AARRIE J5 = PEM scFv PLis#sfr T
BRI, IR MERT AR (= 20%Lh L.

FIRT, o R AR = Sl T LR AR . i I
(I8 FIAZ 3 H AU, MRG0 N A4 (1 FE 1
691N T R S T N e S A I NE Pl S N iy o
SIS IR R ER, IR R Xac K172 W & B 4545 i
AT AT B R o AEARIFFUIEAE b (1 i
SR OV IS T EIARMICR, PR FSTURE
M — L HHROE

4 i

AWFFURIN AT T HAB PSS s P SR 52
PRGSO B dsFv Uik,  JLRUE PEBULREA
scFv A1 7 WL i, DA A b 1 (R B2 PR
BeS AN BEE T RS IR R
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