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FEZ BRTROABMRMFESLEE

WRIE HEE W7

(7P R R EEEE, 7 510515)

WE  NEEA G 2 W Oy FE 0 19 04T 284 X W B PR BEHL 12 IR R AT SRRk, 0 Ik W A ELISA SE56 Je i 2 0
(LPS) SEA-ib sk 5o M g PPk e e 28 R0 IRk f, P g A it v oA 749 2 0 Sk 5, WELE A ELISA &5 LG
AN, BHYEZRIL 80% . AF Horf 12 A BH A Wit 1 A il 8 A Bl 0 ST BRORIOIC b B LPS S84 4 S G, 0 45 FH Al
Nk, ARG R, IEWIX 12 AN SRR L LPS BARLE AL, DNA W I 3 0 A RS R IR S R O
5%, GPPQWFFSQPQL (5/12, 41.7%), LPQYFWNTATTA (3/12, 25%). FPQNHWNVPWAT (2/12,
16.6%), HSQSFWNAPLAM fl AHPWTHGYFPPL (1/12, 8.3%). SCUeah Y200, H 2B4 Bt 0 ik 3 (10 it v
A e e TR RLAR S e, BN 2 B BEILEE (1)

28 (2)

e SITE A A RENT RN L Y
ZRASES R392-33

MR8 (LPS) BIANEEER, A9 = IKPIPEF
ST BE ) BBy, ot BN BE R PEK 5 ) 45 8 [
¥ MR RS AL, HAT G EA RS PN L
AR s B TR KRBT G, T IR WA AR %
P R, e B 260G A 5800 2 8N S 4 3k
[l by AP PR SY XA, PR R S TN B R
e RSSO I e HE AR, (R SLI IR AR RO E ST
JEPET, B ORHuBR T W TR R, BilR 2
B ST X I HU R B B 7 N 1 R AR e 30 )
BB RS R ROR, s H B BTG 2 08
Al e IL R ik H B,

ek, Rz TR e 1 1a) A AR HIE
FUMBERE R « JTHE” FE (all purpose) W3 T 44 i
B ML K B ( phage displayed random  peptide
library), WA (B . i) dUERAL
53 BT b IR A 5 SE IR AR AN — e R AR $i
JS A &5 Ky e A ), (E AT BUBERIL 45 45 5T AR 1
PE, X P SEIRA B RALFR Z A BEAUAL, T IRFR
UK. FID0 2 BE DA M DR R A i th 1 R IR ANE R
2R M PUEE, T H AT R Dhhe. H
T P W38 T A JEAC 7 o) 22 B Bl g 2 A7 R T 0 0 9
ConA 73 ¥ &5 A3 Ik« iR AH OC Wl H1 L Le' A5 40
K2 L Galal. 3 (galactosyl)[3| - (Pher) BEEE I
BEUATE S04 K95 U0 A ) % BEBERUK B 52, 5
N H B0 B A Y 2 BRI, 4B B B Bk
[LEIEA NG 353 B3 EA L S e
ZRERHUIRA AT SR e ik g, i Bl BAAE
SERE YR N U S BRI BURE LR, A

W RAT—E PN & I AR ). BAEAT G2
ICEIPER W T MR 20y 1, 32 AU 3 56 T B3
TG G 2B 11 O B IS AL AF 7217 A B A 5 FF
[ LPS R ABIK S (4R, i3 T LPS fRer &
IR IWE T, B T RATER TAESN, MR N
HCAb R HRGE. AWFRAES S TS RAOEFE . K
JYr T AT (1 J 22 W 5 25 T T T8 sz I 11 i A FRY
JEZ FE s iR (E SS9, &L
PREAS AR M) fSEat b, WFSONE 2 BB AR <8
DIR A RASERL A, B A8 g Wb 2L i iR 2 Bl %
RS PRI LA 4.

1 #MB57EZE

1.1 ##

WE TR A A B HLIK ZE: ph. D-12TM A New
England BioLabs 2 )i/ &, JEZ 1.9x 10°. K
FFE XI- 1Blue (JE A1 SupE44, hsdR17, recAl,
endAl, gyrAl, thi relAl, lac, Fo( proAB, laclq,
ZaMI15, TnlOtetr) 7% frle = Bl o e 1P Ll o

S8 I UG 22 A A (1 5. 58 B B4k 2B4
(IgGl M2 28) 1 sk BB BF K 2% e 92 0T % 4
&1 AR AU, i8S KA LPS ARG JE AT
B LPS B, Jf Ly g JHAF B S A TSR 1 A A8 X

:‘J VA HRERAIE I E (39470658) .
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&Jf\i KIGHFFH O111B4 (44155 10) P Bl 45 JE 4T

B T8 61 (50220-1) I H b 5% 24 it A= 1 i K o
fﬁ KIGAT B B B0 FERT 1A LP%}IHWHILEK{Z*’J%J
. GERAMAHGIE 92 HOE WO U6 2 B b JiE 353K B i
wh LPS 7K~F,  Jott A AL R 15 4.

1.2 A%
1.2.1 WEPERIKPEMIGHE: LL 10 ng/ L 2B4 £

ELISA #2, 4<C il %, 3% BSA 4 37C2 h,
0.5% TBST ¥EH, M 10 vl JBEZE S (1.7 x
10" pfu), EEZEMEIY 1 h, LWL, 0.5%
TBST ¥t 10 3, B 100 Bl 0.2 mol/ L H 2 #& &
BRI (pH 2.2), FildAEH] 10 min, BAFEAMIE
6 445 45 T W TR 4, 4%;;thffww\-'fmﬂn8ulzmoln
Tris (2508 AR BEAT A AL 1 1 A Rk 5 9
LB 55 FRRERRE, I o Wk 1R A (D R, E AR Dk I v
$EAN20 ml XL~ 1Blue ¥ 70 (LA 10 100 76
), 37°C 250 v/ min 5537 5 h. TR ST A e Ak
= VR R A B YR PG R A8 < 100% . % Fik
SCRRFREVE 2 UK. 5 3 YRR I Mk A A I MR R S
JE&H XL- 1Blue, i pfu “FH. SRHCRASERE, §%

AN

1.2.2 ELISA %@ AR 2B4 1 mg/ L
{4 ELISA #i, [FJBSELHT HbsAg 5t (1gGl ME
2, bt 25 AR A E B ) [RIFE R R AR
HTCRAUR I E S I, 3% BSA B[4, I 50 vl £
SRR (7 1% BSA . 1% Tween20 TBST) &
50 B WA A JEU ARl () B AT R TR R P Ay 9] P R T A
X XT- 1Blue 3577 EHFAZS X)), 37°C 1 h

1% PBST YE#2., B 1: 4000 HRP-HL M13 }TL

(Ampharmacia 7 ft), 37°C 1 h. ABTS J&4) %W
2 min, 1450 nm GG A {6, LA ﬂélﬁ'.f‘
1,6_
1.4[4
1.2
g 10
< 0.8

0.6[F
0.4/
0.2 ’;
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ToR PR HE L B PR WG T A 1 3 A5 LB e 0 B

e
1.2.3 3E43MkIScs2B4 1 mg/ L A4k ELISA 47,

3% BSA B, IMAA[FRIFGFE LR LPS 55 B0 P 5 b
(FRAH 100 1l JLABEREE WY, HS M5
H%% = (AR LPS Asso— M LPS Auso) /AR
LPS A 450 x 100% .

1.2.4 ¥ DNA P40 F: XL Blue i 75 74
1: 100 #2501 4 ml LB K797 2, 37 CHei% 5595 6 h,
12 000 r/ min i &0 10 min, HU LW, FHELO—
U, B3 ml BEE A BT, QIA prep Spin M 13
Kit (8™ 5) $eHOFaith B85 DNA. &S - 96
{7 gplIT 7514 §-HO CCCTCATAGTTAGCGT-
AACG-3, HEATA A BhillF

2 &5 R

2.1 2B4 HifkfFiELER
2B4 HUARLZE SPA FER O 2 M 44k ) Ht ik 48,
U2 R P EAT =403, SRR 1.
Table 1 Enrichment of positive phage clones
from library by 2B4 biopanning

Rounds of panning  Phage inputted  Phage eluted  Recovery" / %

1 1.7% 10" 6. 12x 10° 3.6% 107 °
2 2x 10" 4. 4% 10° 2.2% 107 %
3 2x 10" g x 107 4x 102

I"]"i:'ld( %)= ( No. of phage eluted)/{ No. of phage inputted) = 100% .

FVERER, 3RS, 5 2B4 Piikss
EHIBEE IR s, W =Rk AL
R w1000 .

2.2 EEAMAMRENEE
S5 =R VR T 1) W B PR 2 G XL 1Blue B )T

ORI

Fig.1 [Identification of bacterioghage clones
£ : 2B4 antibody ; []: HBsAg antibody. No. 30: phage library; No.31: supernant of XL Blue.
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BEML Pk HL 29 AN Wi BE, ) &% W o 0k SR AL AT
ELISA %5¢, iR WE 1.

DA e T T AT A T R A i 4 4 %o P 3 £ DA
b AR ke, ] WA 23 AN TORE B E, B
PEA N 80%. JF HBHAE ve B %) i ik Bk 2B4 5
JERE Ak
2.3 LPS THHHITERLE

Oy T k00 M e B P e B R e, HT LPS
e ML 2B4 (4. HREL 12 45 2B4 Bifk
J5 IS H% i ) WAk T A e I A o S B, 2 Rk 2
JIT7R.

Table 2 Competitive inhibition of binding between 2B4 and
positive phage displayed peptides by S. typhi. LPS

No. Of phage Percentage of inhibition/ %

clones 10 mg/L" 1 mg/ L 0.1 mg/L

1 93.9 90. 6 50.6
2 91.8 90.0 30.7
3 95.0 86. 4 43.4
6 93.5 93.0 57.8
7 87.2 68.0 13.1
9 93.5 92.5 12.1
11 88.9 73.5 0

13 91.6 86. 8 25.6
15 94.2 92. 4 85.0
19 94. 8 90. 4 25.8
21 93.3 87.5 2.0
22 94.5 87.9 49.2

! concentration of . typhi. LPS.

M 2 Hral W, B JERT T LPS BEAE &
i) 2B4 Fiik S EAPE BRI 255, DR 0.1 mg/L
A LPS BN RER 20 E 1. T 2B4 EFRHIE 2
BEOR S R AL g, e ANGE S B %R H LPS
i HAE S5 Kk LPS 454, At —L 1
KIGAT# LPS K 3E 430 2B4 55 Wik p A 5 JIK 1) &5
A, RS2 TIREF I R, 45 W& 3.
2.4 DNA NFRIEMKRIEERRFTI ST

BATTR kR 12 AN BHAENE B A e B 2EFT T DNA
IR, L G B e S Ik 30 40 0 A SR R S T A A
NNK (N= G 3 A ST 5 C; K= GaT), XA
Ry g B ALK 22 BT D () S A% 7 IR 7 AR IE — B, B0
JIT 5 Sk BE ALK ZE (R e 7R i B 3K 12 AN F S
L LT MK A #ES B DNA P
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JIT o B R A B R, B H At W 1 A R s IR PR e i R
JPol. AR B ARk, FRAIILK 4.

Table 3 Competitive inhibition of binding between 2B4 and
positive phage displayed peptides by E. coli LPS

No. Of phage Percentage of inhibition/ %

clones 10 mg/L" 1 mg/L 0.1 mg/L

1 97. 1 69. 0 36.3
2 96. 8 86. 4 65.4
3 97.1 60. 8 18.0
6 97.7 66. 8 42.8
7 97.0 85. 4 80.0
9 97.5 71.3 63.2
11 96. 0 52.2 45.9
13 ND

15 96.7 70.9 64.0
19 97.0 58.7 52
21 ND

22 96. 8 63. 1 57.0

Y concentration of E. coli LPS.

ND: not detected.

Table 4 Amino acid sequences of peptide displayed
by positive phage clones

No. of phage clones Peptide sequence Frequeney

1,9, 19, 21, 22 GPPQWFFSQPQL 41. 7%
2, 11, 15 LPQYFWNTATTA 25%
6, 13 FPONHWNVPWAT 16. 6%
3 HSQSFWNAPLAM 8. 3%
7 AHPWTHGYFPPL 8. 3%

AT CUA Hh, 2B4 971 31 1 BH K 21 2 AT e
fRsy k.

7 NCBI PDB i (1 st b & B AT 5iX T
AP E 12 k2 18 1y 51 7] 9 53 25 Ha AH LU 2 1 3,
SRR, AT LA [RIE 6 B .

3 it it

FRATTHEL % i 22 B OR <7 A I P fk 2B4 X 22
%535 1.9 x 10° [f) New Englang Biolab 23 ] [0 3
RBEAL 12 BREEEAT T ik, —%0fik)s, SHik
Z5 0 WA AT B B B AE, iR 1 000 JRH 12
AN B A R e o o e L o R R S, AR S
i o PUARHE S v R N, 0 HLORE Bk IR A
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0. 1 mg/ LITI B FE KT 18 ALK AT 88 LPS Jdl, %
H A3 o T B IS A6 13 2 10 /S R - et 1o 1
TIEMR T A 7 e &, 12 AN BH MK B AT
Rk, B Ti4l, GPPQWFFSQPQL  41.7%,
LPQYFWNTATTA 25%, FPQNHWNVPWAT
16.6%, HSQSFWNAPLAM #1 AHPWTHGYFPPL
8. 3% . AE AT WG VA A% B AE B I 5 s R4 ) 5 56
I, T i o S 5 FRATT A BN (1 Wk B

BEATHERG B, i AE RS W AR S R e, BT
™ 38 R I AN (A A2 D el e 5 WG ) A 10 Ak A o 22
5, FEUER 2 K 3 B R LPS XA [ 1 wi
BRSO (1, 9, 19, 21, 22 SRkE) HHiik
S50 BN S ALT-AT AR 40 B 3% F b R IR 1 2
SERFA, AR, BERENIAIERIFHIA5E
AR, HAETRZ T HERAIER (F. W) .
2R (P) . BUKPESCREZIER (T8 L) KAZH
K (11/12) S LR Q, XL IEmA &
fE—ie, Bm AR NE, FAT 5 42 ) 25
P X P g B R 41 R S 2 HRGE 1 2 OB B ROLIK 1)
motif (1, ConA %% ik YPY, Le" M £ 3l ik
PWLY) dEWAHRL, B5EATHI LA RIMIE 2
Bl 15 BLRLE (THSHQWRHHQFPAPT) 41 1 AH
fLh. Hoess %5 X Bl H5 481 1K 1) 2 2k 198 41 B k47 1 43
Br, AR5 B IR AL R IV 2R T e A2 B 2 R 31
SR, 2 BR ) R 3L 1T (i AL BEA0L 20 8 28 K P 11 2k
it I 22e R DA JOA o 5 ) o B e LR AR O 11 22
I (flexibility) . 54 b Al 35 55 7 i G SE 88 1) /)
JRMSE A H % 1B dul 22 850 i 22 8 1 P AR 5
IR A 55400 2 05 A o JE R R e, A
—FEYES T, WA RNR A B KN AT 28
PRI 7K, BRAT] 0 32k 3] PR RS 0L IR it A A e 20468 v,
PRI, FRATTHRED, A [ T i 7 (1 DK B T i AR 40
THEZWEANE A #5r, KA A LPS HE 45 JEFF
B LPS M &5 B th SR X —HEl. 2R A &5
AR Ry, TR e, AT S I P
LPS 45 LA sy, e el 0 - BERR SR AT
BRALK, ANIF T8 A A 78 &5 0 AT B 3 4
i ZER, W, KA NG A 5 R JEAT R
g A DU ZE—AN 12 BRIONE IR SE. i #% 0 2 Wl
] — P R B RSy, BAT R R k. 2B4 BT
A 5 A B P o 1 5 5 B B A K i AT T R
PIFEFFIE LPS 4, $E7RIX 12 AW B 1A g o ik ]
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RERAL 1 I 22 B B D A e O £ SY IR IR A SR AL,
{EIEAT A T3t —2PUEsE. £ NCBI PDB 4 FHUiCE
PR R 4R B AT 53X A B 12 Ik AL 1R e 51 [7)
WL S A B (BAE S LPS 45 MK
HE MW CD14 . LBP (LPS binding protein)),
— AR IZ TR BH 1 N TR A ) 5 R R B E AR
IEEZ LS EITA

AT — 200 A SO0 E A7 Wk A e o ) e 7 i
A 5 BT ) S e S A A e P 50, IR
A5 BT A BE Ry Pt LPS T i 9 1 R 45 B 741 1) mJ
fetE.
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Screening and Identification of Mimotopes for Lipopolysaccharide
Conservative Epitope from Random Phage Display Peptide Library

. . . m -+ . ®%
WEN Wer Yan, HAN Qiang-Tao, FU Ning
( Department of Immunology, First Military Medical University, Guangzhou 510515, China)

Abstract To screen and identify the mimotopes for lipopolysaccharide ( LPS) epitope, a random phage
displayed dodecapeptide library was screened with a monoclonal antibody 2B4 specifically against LPS
conservative epitope. T he positive clones were identified by phage ELISA and competitive inhibition assay by
either S. typhi T&61 LPS or E. coli O111: B4 LPS. After three rounds of biopanning, the clones binding
with 2B4 antibody were well enriched with positive rate of 80% . The bindings between 12 of positive phage
clones and screening antibody were competitively inhibited by the two kinds of LPS, indicating that the positive
clones have similar epitope with LPS. The positive peptide sequences were deduced from the corresponding DNA
sequences. There were identical sequences among them. The sequences were GPPQWFFSQPQL ( 5/12,
41.7%), LPQYFWNTATTA (3/12, 25%), FPOQNHWNVPWAT (2/12, 16.6%), HSQSFWNAPLAM
and AHPWTHGYFPPL (1/12, 8.3%) respectively. The results demonstrate that the peptides screened with

2B4 antibody are mimotopes for LPS conservative epitope.

Key words lipopolysaccharide, random phage displayed peptide library, mimotope
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