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Expression of phage single chain antibody against nucleoprotein of influenza virus type A in prokaryote. FANG Shi-
song', ZHAQ Yu-mei?, HE Jian-fan', et al. (1.Food and Bioengineering College of Huanan Science and Engineering University,
Guangzhou 510642, Guangdong, P. R. China)

Abstracts: Objective To express the phage single chain antibody against nucleoprotein of influenza virus type A in E . coli
strain HB,,s, by screening the positive clone from the phage antibody library against nucleoprotein,and prepare for the construction of
fast leak kit of Influenza virus type A. Methods The ratio of positive clone in the phage antibody library was enriched by three-
round continual solid panning, ELISA and SDS-PAGE methods were used to analyze the protein secreted in the superatant and
periplasmic. Results Along with the increase of rounds nucleoprotein specific phage antibody was highly enriched and the screen-
ing efficiency was increased 10 folds than the former round.Ten clones were screened from 96 clones and among the 10, there were 3
stronger positives with OD,5omm value of 0.469.0.582 and 0.507, respectively. Conclusion By using phage chain antibody li-
brary technique, phage chain antibody library technique,phage single antibody against nucleoprotein of influenza virus type A was pre-

liminary expressed in E. coli.
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1.2.2 ARFKBRKE NP EADRSEREREEDN
B4 panning> N BT A KB K EBEREALE
BEREERGERF B AEA NPEASSEEN
BEAWEKGG, —REST =RKEHEBEMTEL
B, BERBENT . 7E— S0ml 40K 3% Fe M N &4 Sml
A Na,CO; HBAL 10ug/ml B NP HH ,4CHEHEIT K.
PBS ¥t 3 &, M A 50m! 3 ¥, 2R3 A 1h, PBS ¥t 3
W, A 20m] R4 28 A B 4H 0 BE 14 Bl gl A AR B 3
FEHRA ,37CHF 2h, Al 50ml PBS ¥E ¥ 20 %, H A
Rl B PBS-Tween 20 T & 3E % 20 K. A 10ml XF
B KB KB FFE TG1,37°C 250rpm ¥R % 3% 1h,
B AERERE —5H Som B0, MALKKE
4 100pg/ml ) Amp F 2% KB B ¥E , I A2 ¥R BE PFU
574 x 1089 M,; Ko, 56 Bh W B& 44, 37°C 250rpm IR % 35
5% 1h, 1000g Z B B0 10min, F L7, VL&A 10ml 2
x YTAK B HEH /ORI ,1000g FiE 3 L 20min ¥ B
EEB—FH 50ml B0 B, ¥ L PAT PEG/NaCl 3T
EHITEREEARE. EE L ABEHFR.EE£T
B 3,8 W T W R SR

1.2.3 [E#H Paming [F 2E R EBWEE TR KRBT
BTGl ARBRBRRIEEEANREENHERE KR
233 =5 E M Panning /5, 1A 10m! X %04 K8
KIGHE TGL PIAMRIEFF M. 37°C 250mpm 1R & ¥ 5%
1he BUiH 100y B AT 2 x YT 53R %4F 107,107 2%,
10 BERE. #E I RBEHEBYIRN
SOBAG 330 ,30CHE e 1% o

1.2.4 BEEUEE &G & E M RERN ELSA
EYEARMEEFTRBR KBFE 161, £
SOBAG EFEBFURE, S HAWEERH 2x YT 15
FE EUWHEEEHBEBE, mFEEHAN TR
WEE, BEENDEES KRENEARE AR
LS, AT S HTHREREEESWREIT
TEM, BERBMT (1) S Master 96 FLAR 2ml
96 FLIR L INA 400p] x YTAG 3B 556, kIR B 19
HEEBEMT 96 TR+ ,30°C 250rpm RH LK ;
(2)S1 96 FLAR A &2 7E 2ml 96 LR (S1) | A
400y 2 x YTAG 35 355 , M\ Master 96 FL AR 5 % B 4041
E M B 51 96 FLAR, 30°C 250rpm 1R F 3% 3£ 2h.
1500g E B3 0> 20min, /N0 FFE 3, SN A 4004
2 x YT-AI #5375 , 30 C#R & 3% 5% 16h, 1500g Z iR &L
20min, % 32001 FERBI S —F 2ml 96 LA (Bric
S2) ; (3)ELISA %€ PHYE T 20 W B (K P 1R 7€ 96 FLBR ok
£ 0.05 mol/L Na,CO, % B i, 10pg/ml ¥ NP E H,
200p1/9L , [R] A % BSA BA Xt B8 A B M4 RO X R AL,
ACHEBP T . FEEBAK, A 3007l 69 & A & £

96 fL#R, Rt — % o6 L, ERINE th, EHHA
o AP . HOQOHENEHABRHE LB SFHR
FEMRES, FEKE 30min, HEX BEEEEMS
R4, #2000 BREABMABIH AT 96 LR, E
BECE 2h, HETLP B, FAREREBEE S &, S m
A 1:5000 ¥ BB HRP/Anti-M13 38 W RE 4T (A B 45 &
Y, ER/HBE Lh. FEHEAPBE, AHEERER 6K,
FBAMATEY B ABTS 2000, ZRHE 20min, 5 L 0
A 100p] 1M H,SO, X LB @ K B, s N &
ODy10nmo SOD,,/CK410nm A FZFF 2 Al HE.

1.25 ARFNBRREEEAREREERENRE
S FRIK, (1) 5% we A 1k PR T B A T 4 o R Ak
£ : A Master 96 FLAR H1 FH ¥ 72 & FL 9% B 401 B,
FMBIKEA 1.5ml BEL.CE H (3 40001 2 x YT-AG 35
FEREAM 2.5 x 10°pfu W B HE K M; K ), 37C
150rpm % 3% 3% 5% 2h, 1500g % 1B B 0> 20min, /M0 R FFE
L7 VLM A 4004 2 x YT-AK 3 3£ %, 37°C 250rpm
WA T, 15005 ZRB L 20min, FHE LEZET
HFHELE. QQEAHEREEBRRKBITHE
HByys; : T A X A KB KBAF B HByy,, 728 1.5ml
BHOEH,00u/8. BEMAQ) G &K HEE AR
BEK 201,37 °C {8 0 1) B4R 3% 3% 5% 30min, £ F 35 B 4%
3| SOBAG-N Bl {3 5rE 30 CHEFER. MAEE
BBl Sml 2 x YT-AG ¥ 5% ,30°C 250rpm ¥R & 3% 3%
TSR, ¥ Sml EWEMB] SOml 2 x YT-AG 3F R F,
30°C 250rpm $E % 3% #F 1h, 1500g ¥ B & 1> 20min, /|
LRFLE, VLA 50mt 2 x YT-AI | H &7 ,30C
250rpm 3R % 35 3% 16h, % S0ml B 420 2 & .,25ml/ 8,
SAMEDARAREMEARE S RBIFHT 10%
SDS-PAGE .3k #1 ELISA 2 #7

2 R

2.1 ARIIREENEARGKE=-"REHRBKRITE
WE KBHENARNRRREWEERARE, £ =
REREM-GR-FEEE. BREBRSR, B
BRFROGEEATERLR, FR0EK 1,

1 ERMEEX R AR KRR
Table 1 The enrichment result of phage antibody Library by affinity sereening

W  WAmEE SRR EENE
Round Phage added  Phage eluted Result of enrichment

1 2.8 x 10! 2.7x10° 0.96x10°°

2 1.6 x 10" 4.1x10° 2.56x 1073

3 1.1x 10" 2.5 x 107 2.27x10°*

HEITJUED , EEBRRENEM, NP HE
FREMBEERESH TEETE, SR EETL
Hhm 10 A E RN A ALK,

22 ARGRRERHEEKIAETHECESY
ELISA fiif A RRBAEHEEANEKELS T =0
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HMEMBRE EFHTERXBEFE TC1, B2 &
BIA B TR EAh 96 LR , & M B IR BY ¥R BUG , B3
FBPR L EANRENEARE K. B
ELISA ¥ 3 , % PH ¥ A T 3 B 75 et o (4 o e O 32 o
3k, ERWMAE 1,
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DopfEExs
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B 1 AFRMEHREMEADIEE R TR ELISA %
Fig.1 The assay of phage antibody library by ELISA

£ 1396 fLiRH L FFLED] 10 MR R, K=
AP B8, 4510 AL E1 1 G3, H ODysun’d
13 0.469,0.582 1 0.507, MNE1LLER, S
ELISA %k, I N B R B (A ik e i 2 B T
FHEMEAWE Ak E SRR,
23 ABMNBRKREREREREEXBIFESTHR
Xk ¥ ELISA X F 453 ODyson e H BV B T IE E1 H9M8
BN EF R KBHITE HB,y,, , 233 IPTG B3 /5 A
ANAEEMAEE AP ETEEN A RR
BT P S B R R
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0.2240.008

0.20 1
B0D450
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00450

0.05 1 0.03640.003 0.0340. 003

El AtEEERE TEME
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B2 ABRBWEAEWEATE ELSA %7
Fig.2 The ELISA result of phage antibody of influenza virus type A

HE2WMUEY HEREE R EHER KR
& HB,s) EE&E B SEF EAREEFTRP AR
PR B 4 o H ODyso, i85 B 0.22, T B3 £ 3 R MY
ODy50,, 5 0.036, (EETEMEIEF WP B EEEDLAH
HESHES . FEL - SUHREANRNKEAEAR
BEPHAEREBRURESREINHRIMAGKHE
v

SANEEREST 1I6h WAREFR LS AR A

FREE AERY M2 4 E A IR i# 1T SDS-PAGE
Bk, k&R LA 3,

KD M 1 2 3

97.4

66.2
43.0

31.0

20.1

14.4

B3 ABRBRERE K SDS-PAGE

Fig.3 The result of SDS-PAGE of single chain antibody of influenza
virus type A

MEASTFRAE: | EYHEABARBEEORRY;
2PHEEATHRARBEAORRY: s AEEAT2H4RE
HRERY ;

M: Standard protein molecular weigr: 1.Negative control phage pro-
tein extracts; 2.Positive recombinant phage protein extracls;
3. Positive recombinant extracts of phage whole cell protein.
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JEE P A K LR R TR R KB

B 1978 4F Dalsgaard Al Quil A (Quillaja saponaria,

Molima saponins ) fE 2y [ B ¢ 5 B B {2 7 , A X &84 7

S BT LR RE S YR R E TR
CMIZhEL, AmaAIfE A B X, W R R M A &
Tt B R B, PR HI FLAEF . AT, B Q-saponaria
PIRBYIME AR R, A g 2 TR, THE
X RIEM.

MAZ(P.ginseng C.A)RE B ERBY L
BHEEEHETSFE HPRTRIBELAUIIR—KEE
MERRS 2R EABRERNRAUTHRA:OE
fIlt Q-saponaria B F BRALZEH ., LB HYWHEK
R BHGE RS HFETE AT TEH
FIBIER . @5% 8 Q-saponaria 1L, A2 RHEHHEN
EREAEEXENAREE, AIAIASRELR
HEMEN. OASEREATHRESHEEEERR
R A mE— k-4, MAeTEHMEH. &
RERERM (1), QREMNEMEIRYEAR
S, BWA AR O RIEREE.

AELBERERNERC L2 RA, X PPV KT
F.AMSYEANERKESCA. MASRRY
IR F B RIE S PPV 52 B F1— L6055 JR B 52 1 44 7 6F
AR TERIRI T BENBEAFHE S0
R, ABHE, AASERBYM AI(OH); X F 554
MREPPVIEERAE K TEHER, TREEE

REHR. AHMNERAESBM Q-saponaria (EHK G &
FIE A ET A RN RS, JAE AL HA fF#— 25
K. RMAEF_HBKA MM Riverra W RIAN: AS
BHARKBEESBEREERM EBASRHF-BEK
HREGY. ZEEVEEIVEET HBEZE
BRURABEERE. JIIEEFR.EFANRRER
PRI R RRERARARENYT R(5&8mMmER
HE) . =ErEik Ea LA RANEREHME
BAPE F 5 [R) At AT 7™ A 00 R 4 8, 4 300 66 P I T 1R W
REMAMERER I TRV ERRAERHER
EE X,

AZ B Rbl MR 755 1 BRI 38 e 1 B9
BRI AR R E, RIRAASLEH Rl hRE
REHHATREREHNERRA, EAS BT RIHS
5T ICR /PRIER R R 7 1M IgG bk th LAY AT f|)
R AR AR 2~5d. B FHERKGHBRY
B 10d, i A, A S BH Rbl BN A A FEFIER
WMEIRE. EIMIREAASEH Rbl FE RN, 7
DERWERRENSEREMGREERITRRE . &
TEERF—BUEELT LBRWA,

A, ARG REW A A S B Rb1 (1000yg)
EREZSAXB R EHEHERRR, RHAS
BH Rbl B A4k Vero-4H MU R 7% 52 # 69 A 308
#3o
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F| M v R & A 848 pCANTABSE A B W (A 1
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WBIMEEFES. BEAFRAREZR, EHEEH
HEFESP RSP DLK, Western blot J7 35 K ¥
B AREN A BT EFETHENARRE
P RPHRETRR.ARAMUEEEZERE
FOENERABRSHE G I BEORMAESS Mg
DNEQNBENGIEZEA . HABREAMNBEHAR
HEMHAN AWM EAMNEXERMK; B, £
FEYITIBERE R E LS AL B E AT AR R T
EmMEBER., FERAFEEEXHIETH LA,
MARHEREAEEARAX AR RERE, BEE
MAEAEEPNEAERYHETERSE ETE,
RUE B PR RSN T ERRRIT S, KBS RN
iR, Xt EARAT - ETEH#HTHU IS H
o
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