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Abstract Previously an mAb 10F7 was developed against HSN1 hemagglutinin  which was highly specific to 34 different
H5N1 strains and showed good neutralizing activity. In the present study the single-chain fragment of the antibody was cloned
into a prokaryotic vector and then expressed in E. coli. The activity of the scFv was tested in hemagglution inhibition and
neutralization experiment. Two HSNI virus strains were inhibited to bind erythrocyte cells by the scFv while the H9 virus was
not. Also five H5NI virus strains were neutralized during infecting MDCK cells. These results showed an approachable method
for developing therapeutic antibody to HSN1 virus.

Key words high pathogenic avian influenza virus = single-chain fragment hemagglution inhibition neutralization test

Received September 11 2006 Accepted November 6 2006 .

This work was supported by the grants from the National Special Projects on AIV Prevention and Therapy No.2004BA519A73  the National High
Technology Research and Development Program  No. 2003AA273539  the Key S&T Projects of Fujian Province No. 2005Y020  the Key S&T Projects of
Fujian Province No. 2004YZ01-1  and the Science and Technology Projects of Xiamen No. 3502720055002 .

* Correspounding authors. Tel + 86-592-2184110 Fax + 86-592-2181258 E-mail nsxia@ xmu. edu.cn

No.2004BA519A73 No. 30640017 No.2005Y020

No.2004Y701-1 o Q222005500077 =3 P £ T B S 4580 http://journals. im. ac. cn



H5N1 293

A avian influenza } 10F7 34  HS5NI
viruses AIV
HA NA 10F7
A
H5NI1 sckFv H5NI1
1997
H5N1
: WHO 2003 1
2006 6 20 228 H5N1 1.1
130 57% 2006 6 DH5a ER2566
24 WHO 10F7
SARS pMD18-T TaKaRa
pTO-T7 ¢
HA
1.2
Taq T4 DNA
: TaKaRa Trizol Roche
PCR
hemagglution inhibition HI HA 1
1 PCR
Table 1 Names and sequences of PCR primers
Primer Sequence
MulgVH5'-B1 5'-ATG A/C AATG C/G A C/G CTGGGT C/T A/T T C/T CTCTT-3’
MVHR 5'-CCAGGG A/G CCA A/G G/T GGATA A/G ACTG A/G TGG-3’
MulgkVL5'-F2 5'-CGACATGGT A/G TCC A/T CA C/G CTCAGTTCCTTG-3'
MVKR 5'-ACTGGATGGTGGGAAGATGGA-3’
10F7VHF 5'-TTTGAATTCCAGGTCCAACTGCAGCAG-3’
10F7VHR 5"-GCTACCACCCCCTCCAGATCCGCCACCTCCCGATGATACGGTGACCG3!
10F7VKF 5'-ATCTGGAGGGGGTGGTAGCGGTGGAGGCGGGAGTGACATCCTGATGACCCAA-3’
10F7VKR 5'-TTTCTCGAGCCGTTTGATTTCCAGCTTG-3’
1.3 10F7 sckFv
100 10F7 10F7VHF/10F7VKR
Trizol RNA Oligo dT' 5.5 750bp
Promega cDNA Novagen EcoR 1 /Xho |
Ig-Prime 33 pTO-T7
RT-PCR 1.5 scFv
MulgVH5'-B1/MVHR ER2566
MulgkVLS5'-F2/MVKR
pMD18- LB ODg, 0.8~
T 1.0 IPTG 4h
1.4 scFv 2% Triton 1 2
5' 4 8mol/L SDS-
PAGE sckv
’ 10F7VHF/10F7VHR PBS
10F7VKF/10F7VKR VH VL 4h
PCR CRER LB ML HRRFMTIRAHERD hteo://ournals. in. ac. on
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1.6 HI 2.2 scFv
ER2566 IB 37C
WHO http // IPTG SDS-PAGE
www. who. int/csr/resources/publications/csrpublications/ 1-1 1-2 IPTG
en/index8. himl 30kD
HAU 8AD 50%
0.5% PBS
8AD sckv 8mol/L 1-3
25uL PBS 25uL scFv 95% 1-4 0D,
50pg/mL 25pL 500pg/mL 8mol/L
25ul. AIV 20%
30min 0.5% 50uL 30min SDS
PAGE 8mol/L
1.7 scFv 2-1
MEM sckv 50pg/mL
40pL.  40pL ATV 22
37C 2h 9
MDCK 1 35uL
sckv 37°C 5% CO, lh /
MEM 37°C 5% CO, 72h
2 kT3 G 2 3
2.1 VH VL scFy -
10F7 RNA 83.5 —
cDNA cDNA PCR
DNA pMD18-T 1
369 bp 324 bp
NCBI VH VL 21— .
complementary determinant region 265 — | .
CDR IMGT/V-QUEST  http //imgt. cines. fr/ et
textes/vquest/ 2 VH VL
PCR VH3 VLS 72— i
linker sckv
1 10F7 sckv SDS-PAGE
2 10F7 Fig.1 12% SDS-PAGE of expression and

Table 2 Amino acid sequence of 10F7 VH and VL CDRs

CDRs of antibody

Amino acid sequence

VH CDRI1
CDR2
CDR3

VL CDRI
CDR2
CDR3

GYTFTSYW
IDPSDSYT
ARGGTGDFHYAMDY
QGISSN
HGT
QYVQFPYT

purified sample of 10F7 scFv
M molecular weight marker 1 uninduced whole bacterial protein 2
scFv expressed in whole bacterial protein 3 sckv in 8mol/L urea 4

refolded 10F7 scFv.

2.3 10F7 scFv

10F7

SH B MR AT BA%ES htto: A0 nals. im ac. cn
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2 10F7 scFv PAGE
Fig.2 PAGE without SDS of scFv
1 unfolded scFv in urea 2 refolded scFv.

sckv  PBS
sckv 50pg/mL
H5N1 DK/IDN/MS/04 10F7
Ck/HK/Yu22/02 H9
Ck/ST/4617/03 3
3 H5N1 10F7
HI 256 128 3-1 3-5 10F7
sckv  HI 32 3-2 3-6 HO9
sckv 39 3-
10 sckv
10F7 sckv
H5N1 AlV

3 10FK7
Fig.3 Hemagglution inhibition of 3 virus strains
with 10F7 mAb and sckFv
Virus strains 1 to4 Ck/HK/Yu22/02 H5 5 to8 DK/IDN/MS/04
H5 9 to 12 Ck/ST/4617/03 H9 . Antibodies 1 5 9 mAb of
10F7 2 6 10 scFv of 10F7.Control 3 7 11 unrelated scFv 4
8 12 PBS.

3 10F7
Table 3 Hemagglution Inhibition Result of 10F7 scFv

Virus strain ~ scFv of 10F7  mAb of 10F7 unrelated scFv PBS
Ck/HK/Yu22/02 32 > 256 <1 <1
DK/IDN/MS/04 32 128 <1 <1
Ck/ST/4617/03 < 1 < 1 < 1 < 1

2.4 10F7 scFv

7 2002
2006

7 10F7 scFv
4 10F7 scFv 5

Ck/HK/
Yu22/02 sckv 64

CK/IDN/2A/04 DK/IDN/MS/04
BhGs/QH/15/05 CP Heron/HK/18/05

32 16 16 8

4 10F7 scFv
Table 4 Neutralization test result of 10F7 scFv

Virus strain Dilution of 10F7 scFv
CK/HK/Yu22/02 64
DK/IDN/MS/04 16
CK/IDN/2A/04 32
BhGs/QH/15/05 16
CK/HK/213/03 <1

CP Heron/HK/18/05 8
Oriental Magpie Robin/HK/366/2006 <1
HA AIV
7
HA
HA
78
HA
HA
HA
9 10 11 12

© ‘Fﬂ&ﬁﬁﬂi%ﬁﬁﬁﬁﬁgﬂ:ﬂlﬁﬁiﬁﬁﬁﬂ http://journals. im. ac. cn
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ALV

ALV

AIV
B FDA 24
200
335
100

sckv

sckv

14 15
Fe

16
Fe sckv

HA 17 18

10F7 H5N1
Ck/HK/YU22/02 34
H5NI1 10F7 scFv
HI

sckv

H5NI1
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