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Epitope Mapping of HTNV NP Using mAb SHS from a Phage-displayed
Random Nonapeptide Library
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Abstract: To screen the antigenic epitope with monoclonal antibody (mAb)SHS against Hantaan virus nucleo-
capsid protein from phage — displayed constrained nonapeptide library, we have completed the work as follows.
(1) Purification and biotinylation of mAb 5HS. (2) Biopanning of the phage peptide library by using the mAb
SHS as selective moleculars. (3) Identification of the epitope. The positive clones were confirmed by sandwich
ELISA, competition ELISA and DNA sequencing. Amino acid sequences of 10 positive clones were compared
with the nucleocapsid protein of Hantaan virus strain 76-118. The ten positive clones were selected by mAb
5HS and the binding between the short peptide and the mAb can be inhabited by natral Hantaan virus anti-
gen. Amino acid sequences of 10 positive clones were consensus: VRDAEEQYE, that is roughly identical with
the sequence of amino acid of N-terminal of the nucleocapsid protein. These results demonstrate that the linear
epitope is the antigenic epitope of Hantaan virus nucleocapsid protein and the random peptides library is helpful
to identification of epitopes. .
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Hiik(mAb) SHS FE0FE 47, E W AR S aRENL 9 Ik, MtEsES .0 ELISA 54 FLISA £ %55 .
PR 101~ 7R, DNA BUFF, 5 HTNY 76~ 118 th S REA#TRBEAD . £ BRHEIMAREEEESHS
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1.1 #¥¢
1.1.1 BEW kB REEY 9 BKFE (Ph. D. 9™ phage
Display Peptide Library) ¥4 B 25 [& New England Biolabs
AL, BREEATREEE 29 2 x 10%pfu/mL, BEPLE REHE 1.3
x 10°, I X8 E. coli ER2537, M F3514.5'-CC-
CACGCATAACCGATATCA3
1.1.2 ¥FEiE#AN HEBEFHNRGVINEDERE
(NHS-hiotin) I 8§ Sigma 2> &, HRP-anti M13 mAb %
Pharmacia 7= &, BEEE 1k F14% DNA REGAFI& R b
MR AR M. B HINV mAb SHS HENEER
REMEDFEFEHE. HINV UG R (HINY
Ag) B IEH Bl R AEE 4.
1.2 A&

1.2.1 mAb SHS M&ifbfMiric RAFB-H
B2 8k %5 M mAb SHS R 7K & #2 BL G, & DFEAE-
Sepharose FF B PSS At S 4nic = E .
1.2,2 MWFEHEEEEPALE 1mg/mL SV 4CHE
1.4 35mm WEZHEF M, 3% BSA H M5, TBST
(50mmol/L Tris-HCL, pH7. 5, 150mmel/L NaCl, 0.5%
Tween-20) 1R ¥E 6 W, FEIHMAEBRETIC mdb 5
MEE AC RN H, ZRFZE 10min, TBST R 3 10
T HA 0. 2mol/L H & 88 - %8 (pH 2. 2) ¥Rl i, =
R 4242 10min, $TE PRI Il 1mol/L Trs HCL(pHS.
1) e, 352 B A R B AR 3 R AT I B 3R
AEREBE SR - 1P TR kg, TR AT
B REATFT R8RS, LA EER=
#4548 mab AR50 100g.2pg.0. 208,
1.2.3 3. ELISA ##BE & SHS(100ug/ml) &
EEERK, 3% BSAKAR, MAS =R B
WEBR (e K AT =T R 9 BEJE , 10°TUAL, ERIRE 1h,
Bl HRP-anti M13 mAb, Z iR %% 1h,OPD B &, #F
JE Ao fH. SEEEEILX mAb fEX B, 2 5] %
JEV mAb 2F2 BEERZHTE 1 B mAb CHAS. HF4HME
FFEEAACH I mAb A4, BT XEH BSA #1 SV, A8
BN 1004s/mi,
1.2.4 R4 ELISAKRREEE SHS(100ug/mL)E

BB, 3% BSA MR, AR FIMKE HTNV Ag
58\ HOEEECTUEEY. XR
#%4% 1h, i HRP-anti M13 mAb, £B#EE 1h,OPD B
B MBI AplE. PN RATRIMEEIE R E
B SE =AM HEEEE(0° T ESY.
PR BB 58 = R MR T M R ik (10'°TU) .
1.2.5 HhEmEkmEETRE FXWMHEE
11000 MBS ERIEEE E. cofi ER2537, 8%
FH,37CHFE 10h, REHLIRE 20 1 Fa, I KB
KRR, B EiRde.C FLISA FERE 20T R"ES
mAb SHS BIE5 i 45#E .

1.2.6 DNA FFFIMME MEREik Mk wRE Rl
Pkt 101, MR R # DNA( M S TR
£, B 3734 RAZNEF{UN .

1.3 FEFIaH R ATEVIKH pegene S HTIM P
7R,

2 FR

2.1 NRRESERAR
MERERHERERHATTHHR. & 1 B2RE

T ERHNBEERNFTI—.
”®] E-RREEERE
Table 1 Yield of each round parming

Round ! 2 3
Adding  3.0x 10" 3.4x10? 3.2x10%
Eluate 1.1x100  2.9x107 &.7x10°

Tield”  3.7x10°7 &.5x10°® 2.1x10°°F
Yield = Ehuate/ Adding

2.2 3 DLISA &R

H=RIEDMEREIE S mAb SHS RIHT Aw
{EH S EXBH BT XE S BSA.SV BRI AglE
W 1045LL B, T H XA FEAMER B 9 thES SHS |
WH) AgoflE; BAN X B SHEBINERE &R 9
BREE R L B AgofBEI/NTF 0.1, B=8 I EBIMEE
FeEE RS SHS 8 2R NA 1,
2.3 BHELSAGR

B AwoflE, HARFWHE S, LHEFH
2, EEMME L = (B A E—HPHEA A
i) /RHEFL AMH % 100% . ME 2 ATLIE L, EXR
B R IR B AOmE B ik 5 SHS MR ILFEER
LM fER T HINV Ag W X MEEHF RSN
ER,. ZF MK FER X 2%,
2.4 ki NE Bk PE{E ST B

REHTLBEE B 20 I RESZ 2.0 ELISA M E N



http://www.cqvip.com

388 E R OB ¥

£ OO0 http://www.cqvip.com|

16k

W Phage MNegative

Asso

ecopooD
R TR T . ]

SHE 2F2 CHAS Ad B5A 5V Blank

A1 Fl FLSA SR
Fig.1 The result of sandwich ELISA

The control are mAb 2F2, CHA9 and respectively; The negative i3 9 -
mer lihmry before biopanning,
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B2 4 ELISA 1
Fig.2 The result of competition ELISA
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2.5 MEEREHH

10 MEEEEEBRT M RRN R S e 3,
B13—VRDAEEQYE, # M, & Z 8 F3| 5 HINV NP
FFLEATRIIRAE A4 72 NP AR A — T FIEH
RERFEF(E 3) 2 TFH 25 ~ 330 WK,

2| [VEDAZEQYE]
HINY NP MATMEELQREINAHEGQLYIAROK [VRDAEKQYE) KD
a 135 23 13
3 EHRHTER

Fig.3 The result of homology analysis
3 itit

AR AL B R T, RILRRE
A FEMENREHER R ERTHEER
Z, AR AR ENE SN AL EER
Bl EEAFRIRERN TR BRI CR
HE S KBRS TS RKRLAR, B NF$E%
RS SRS LM, BB TN
B MERA R T B LR HE B R o0 ) L A, 1

WA B AR R R A O AT RE, 3R A TS UK
g AR F A RILBR P F Hb ik %

i, EEFERNBRTF =4 E: VEBERRR .S
A PEPE SRR 5 2) it O 2 B R E O kA T
SHew ) BT, 2TRR AN 9 K
PR R R R (3.2 x 10%TU/mL) , REAR IE X
A FRENTEE. Hah, BB T RHRAESN mAb
SHS(HL HINV B )FE e - F st AT Yl it B A
TR EN EE", BB T fik 95
BAEMEBRE. .0 ELISA 355 ELISA 2%
B e-RFENEBEEIN S EEBERER
100% , 3 REBRE RS mAb S5HS 54, XFh &0l
BWRAMERHE, ERMEERE 2% . & 5H
HRENBERFFINE RS R, TL Bz
BRI EEE T S mAb SHS R E H X
{COR)ME SHEAK, B4 RKBF A mAb SHS HBIH
FNLo

NP HINV M EEZEREH, K/D#R 45 ~
50kD, Hh 428 ~ 433 P EEMAN, AFRENIE
HF S e, BE RT3 2N A M fa s S, BT
HR bR E i), TUBREEHV)RL MR
BRE NP 2 A AXRMTRES R, &ENB
Ko 2O IUF] FIHL NP mAb BFST R M, HV NP L &
RE ARG BERERIRRN I EX RN
EHHHEM, Vapalshti Z? R B HV PUU &Y
stokamo Bk NP HIEEBM P, A NRE CHESHET
141 MEEXEERN 4K, SRR EaRIT
6 NMERFUREN, JLEHN T NP EEBFFI M E
KK, AERECPIGET HINY S 2 E B
CEE, FERY AT 12 B4 HINV mAb 33 ik HE 4T T
WBRET NP EERN—TEE BHBHRN(L ~
Gaa), FFfE T B U B 452 F 15 ~ 66aa, FF M H A
-, X5 A PEPSCAN (AR H ) B AR, 7E & 1L &7 24
KEE -EEE2 TR 4AEERSHNSH 15K
KRS, 2R HERRETH TS mAb
L13F3 RN MB/NFLRE R, — 1R 5 K, —10 3
BE , IR 214940 HINV NP mAb W /Mo HUR B A2
RETIRIE.

LR AR mAb SHS 15 u o (K BE
BLoBkEE, $£3] T ZEk mAb IRBIMB D E K
{7, FFIELT HINV N ¥ 1 ~ 86aa LB A ERFEH
—NEEEH R, A FRE L IMEET X HT-
NV NP AR, N2 /b T2l
MEHEHHRE T AREM, ZTRGER Gk —F
TES, R RBELAREE R IR e B HLR R A A B



http://www.cqvip.com

Ha

£ OO0 http://www.cqvip.com|

FHEF AR EE R LA A mAb SHS REIR R IER A, 389
FE[ M T E, BE[I]. &b 54 LR  1999,26: 176 - 179,
[8] Schmaljohn C S, Hasty § E, Dalrymaple M, &t a . Antigenic and poop-
BTk erties of viruses linked to hemorrhagic fever with renal syndrome{J].

{11

{21

[31]

4]

Is]

{6l

(71

Scott ] K, Smith G P. Searching for peptide ligands with an epitope hi-
brary{ J1. Science, 1900, 249 385 - 300,

Phizicky E M, Fields S. Protein-protein interaction: methods for detec-
tion and analysis{J]. Microbiclogical Rev,1995,59(1}:94 ~ 104,
Farmley S F, Smith G P. Antibody-selectable filamentons (] phage vec-
tors: affinity purfication of target genes{ J]. Gene, 1988,73:305 ~ 318,
Fdgori A,Tafi R, Meols A, & al. A peneral stralegy 1o identify mimo-
topes of pathologyical antigens using only random peptide hbraries and
human sera{]] . EMBO ], 1994, 13(9) ;2236 -~ 2243,

Daniels D A, Lane D P. Phage peptide libraries[]]. Mehtods Enzymal,
19969484 - 507,

HEW, T8&. 3, S DUENEEAREATE BaREM
RSB R E N ()], PRt 1999,17(4) : 245~
249,

BT, TEEFEF, S BEE R REAR AT R AR

(9]

[10]

(1]

12]

[13]

Science, 1985 ,227: 1041 ~ 1044,
HEE,EAE B0, 5. FEAREENTE4E W b
WS E O SN R R A RPERANOTI[I]. AR EE,
1996,11{3).225 ~ 229,
YL, LR, TRk, R RS R A o
PSRBT 1], s Mt 2 ik 1986, 6.
34-37,
B ET HRF, % AR R R BT %S
B EARFEEN()]. RSN, 1989,5:24- 30,
VYapalahti O, Kallio ~ Kokko H, Marvanen A, & a. Human B — cell
epitopes of Puurmlaviras nucdeocapsid protein, the major antigen in
early serological respousel 1], ] Med Virol, 1995,46:293 ~ 303.
EE W, 3, i, 2. 5 PEPSCAN B R EF s i BE ik
L13F3 A5tk AR [ T S MEE R 2, 2000,21(7) : 850
- 852,



http://www.cqvip.com

