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Abstract: The recombinant meningitic . coli IbeA protein was used as a target to screen specific IbeA binding-
peptide from 12-mer phage display peptide library for three rounds of biopanning. The affinity and specificity of
selected polypeptide were evaluated by ELISA, competitive inhibition assay and DNA sequencing. 15 of positive
phage clones were of high affinity and specific to target protein. The competitive inhibition sssay result showed
that the soluble IbeA could block the binding between phage display peptide clone and solid phase IbeA protein,
and the competitive inhibition rate dropped gradually as the concentration of [heA protein fell. Sequence analysis
showed relatively conservative and diverse sequences in the phage display peptide. Thesc results suggest that the
suceessful selection of TbeA binding-peptide phage clones could provide a convenient, flexible and high through-
put screening for binding epitope from phage random display peptide Library.
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REFAN LA, HRAREARERABEREAMTAER. FREMZHGMHHH
UYL BEFERLERAT RN U R IR E T ST R
BRI ZRA, FXUIERBER KBITE (Escherichia coli) F&MBKRRHREEE
FIE TheA MMM TRAMMEMBE AR 12 BE, LK EEBS bed FHL
ARIMEBA 12 BRTERE RN K,

1 #ESHEE

L1 &

R lbeA BARS" MERAHE (ZEEMABE LAY BEIILEE
Be) W, SFEM beA BHEAMAZH %, £ SDS-PAGE Fij Western blot %5 K44
W, B20CRKRFESM. WHEAREHL 12 BEIRAA (Ph D-12 phage display peptide li-
brary) Jy3¢E New England Biolabs 22 7) 7, BKFEWGEFH 1.5 x 10%pfu / mL, BEHLE
BEER 2.7 <107, Z4KE % ER2738; MIFS1%55" - "°CCC TCA TAG TTA GCG TAA
CG-3", HMRTELYRRTHE MI3 HiAK AL SEA YR AR A A ( Phamacia 24
AR ), MREREEE DNA RIEA &ML EERERAYH R AT =R, EHnE
FEaai
1,2 MEEHE 12 MR FER Gk
1.2.1 #ji% (panning): IbeA A 10ug/mL FEE, KBY 100,L, 4CHE T,
ARSI [0. 1mol/L NaHCO, (pH8.6), Smg/mL BSA] W4 7., 4°CHH 60min, F
TBST [0.1% (v/v) Tween20, TBS] PEER 6 ., Bl 10pL BEBE AR E (1.5 x
10" pfu/mL) #1 100mL TBST, FRIRHHE 6Omin, £WKESHOMEE, FI TBST %%
5, HILIA 100pL HEREE (0. 2mol/L HEAR- tM (pH2.2), Img/mL BSA],
BFE 8min, BUYERRZEMBE.CE P, HN lmol/L Tris-HCl (pHY. 1) 15 ul i, M
IpL SR TREET HMRENE . 52, 3 $5:8 055840 T8 AR A4, TBST
t Tween20 M S EIMME0.5% , HASBRS 1 7%,
1.2.2 WRGAREME: A LB XMEmBEB s 10°, 10, 1R RS, LEBR
10uL 5 200 L4 7IF 5740 ER2738 TEEH (0D %7 0.8) 184, HBMY S min, B
AE 3oL HUEMARALMTUZRES F, HRERIEHAS S0pg/mL M5 E H IPTG/X-
gal LB Bilgth b, 37TCHEREE, HEMBERMNEARE., BEANE (p/mL) =
BERER x 10° x B H.
1.3 PAMREEMNEE

R FE % ELISA 3 FT RIS RE M S5 5E - #4 TbeA BB ] pH 9. 6 BB RRGIE 1
WA 10ng/mL, . 50pL, 4CEBELE, BT 25 B0 B 0 5 44 0t B8 ( BREE
JFFE). F0.1%PBST MBEAG 10% /DA 1 4 H 2h; A 1 2 BB %
(Y 10" pfu/mL) , 37°CHEE 1h; I0A 50 wL HRP-$i M13 54k (1: 5000 R,
37CHH 30min; MAJEWBE_RE (o-PD) B, FHBESH2 mol/L H,S0,4 1k
RRL, #E ELISA #¢3MY _BEHR 490nm BB MR EE (AH), ATS LA E
SRR PRt -
1.4 FESHIPHxXR

LA TheA HAEE (10 ~20 pg/ml) 50 pl/ A ABEHR, 4CEH, 5% BSA B
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0.5 h, 0.5% TBST ¥t 5 K; #UFE IbeA EHAFIHE N 100pg/wl, 10pg/mL,
lpg/ml, 0. Lpg/mL F10. Olpg/mL B HR 25 wL 525 uL MBEEIEHE 8 37 CHAEER
1h/a, 3LL0.25% i BSA-PBS A EME AN B, BEALTHEMES, 37CH
Fi30 min, TBST $edR, MKEKIMAGL M13 B wiEdifk. HRP-FHMRER, FHH37C
fERI 30 min, TMB 25, W& Ay, HEHMEIZE,
L5 PFRYEBE KM DNA (Y

BEEL A AR A 15 e AT RN R ST AH 7 120 DNA, § i mvkng
Bk, B 200uL X MRSk B, fm200pL PEG / NaCl, B4 RS, SERE
0min, .0 10min, £ F#; FIEEST 100ul LY E bl P, MA 250uL 2.8,
¥BBH 10min, B.L 10min, £ 1§, 70% ZEKRE, EFTHREEST 30uL TE 28
M, BSuL 0. 7% BEiR s ol g alifb SR .
1.6 PR{EMEKTTRE DNA FRINE

BIOULDNA MFER R K EZEY AT ASIMF, 96 g MFES| . 5° -
%CCC TCA TAG TTA GCG TAA CG-3’ , 424 DNA /5% DNAStar ¥4 HE S H B 8a 0 i
REBRFS, NN RERFFIAREE DT XN R NE LIRS
.

2 £R

L1+ Rk RH MR O Ok S P RO 0
T3 RIET, RIVGFEEN heA ERWERMEEARAR, HHRRARE
BHREESHEEEEE, RMUAFENSERERE, BIRMENITRUEHFYE

(R1), EMSHEENBRMEE X,
1 FERMEER 12 Do 45T R W X

Biopanning round Input phages (pfu} Output phages (pfu) Recovery (%)
1 2 x10" 11x10° 5.5=107
2 2 x1p" 2.5 %108 1.3 x10°
3 2 x 10" 4.0 x10° 2.0 x10°

2.2 B{ETEERY ELISA K
EIRMEARE, MHE IPTG/X-gal LB ML I FEHLPREL 4> B3 B 17 A0 05 A 0 3
¥, £ ER2738 ﬁiﬁﬁ , WORBAIMEE D, WARE TR, M RENRAYE

12
1.0
0.8

oL,

O U3 5 7 9 11 1315 17 19 21 23 25
Phage clotie

1 12 RS EHETRES beA WS ELISA M
1 ~24 Phage clones, 25 Unrelated phage clone as negative control, 26 12-mer peptide library

-

Am,value
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*THE, #EA7IEIEE ELISA #0, LI HRP-Hi MB{EABERE, FRER 24 1 RESE
15 MRS AYERR, MEMELEY62.5%, EHBEEEABREIKS beA ZEAM
ZAEHHESREEMNZELRE, SRMEBNMEATTES IbeA EANSGSEHR
A B AR T RREEN MM R IRE S TheA RN (B 1), RHE3 RE%E, CKS
RRELES beA HIMRERBREI,
2.3 ¥E IbeA ERESNHITR

Krir IbeA BETAMMAE 12 KERERGE, BS5EMERPEE beA EBHRK
Mo JEES IbeA BT P MFIMEEEA 12 kR beA EOANE S, LILEEH
HEH A TR BRIKE S IbeA R, SREY, HEUE beA REREE, HiPH
FHEEME Bk F B TbeA S RIERABREZREME (H2), TS5 R8 beA EaMMEER
WA RZENI, HIC,4% 10mg/L, HHAMEE TR SHFE beA WHE G EM
TheA B, DI HE NI ZE TR 4048 AR TT LIBHI TheA ZARRAIGH,
2.4 PRMEMEKTIRESSE DNA 4k

REVLBEER 24 REVEMS R g, V%S IR BEfR5E DNA, $2E DNA A3
femish k% E, SR BARH DNA 4y FR A4 R 6,0000p, SR (EH3),

1 2 3 M

100 [

e bp

e 80

E 60 10,000

_’E 40 6,000

ﬁ 20 | 2,500

0 160 1Io 1 011 0.61
Soluble IbeA/(mg/L)
2 W8S IbeA R MF hed S5 B 3 BEi i fE DNA MBI S E

B LS4 EH IbeA 1 ~3 Phage single-stranded DNA,

M DNA marker DL 10000

2.5 PHMEMEEKTEME DNA FINERROEAERE T 56

XFEMIIREA 15 PR S #TT DNA FFINE, BIEX FHEEE DNA
WIFF45 R #EF X 4 DNA PP misi B MRS, HAWEERT 12 K. NFEER
BR 15 MEMERER S HBRREKFS, B8 M RERAZKSAHRNEERF
%| HWDPFSLSAYFP (#i4&% HP12), SMIFETLREEM 53.3 %, £ BLAST ®{F&EKF
Ftxt, HRABLHPI2 55 ~ 11 EERS/DRAMANTFREEOFRILAE (Dua
specificity protein phosphatase 3, DUS3) RYSE 96 ~ 102 M EEBAEH R 85%;
HPI2 557 ~ 12 fiFI5E 7 ~ 10 I EARM Y N S KBEHENSALYHEER (Multidrug re-
sistance protein, mdtF) A5 313 ~318 {75 799 ~802 E R FIIREHEE K 100% ; I
B3 5ME 2 BB R 3l F Clq 63K 12 MEERFFIT2—8, i
REEFEHESPRRFIIMERT. B4 4 M RERB I T HR SRR KFF
TSNVLTSKWLAT, 57 sERE$926.7% , HE 3 ML 5752 ASPPQSKWT-
KIP, ATWSHHLSSAGL #1 NPWTSERLPLPQ, i & PH ¥ FERE iy BKFF 3 F I S /B EH
S (X) FFFIMIS, P, MLRE (R2), HHXKFIIFMEETRREMN IbeA BOS
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BEMNBREHREERNFIBIANRE.
£2 MEWAETH1 KEERAS S

Sequence Isoelectric point  Charge at pH7  Acidic amino acid Polar amino acid  Hydrphobic amino acid
HWDPF 1 SAYFP 5.09 492 1 5 7
T SNVLT SKWLAT 6.24 0.09 0 7 3
A SPPQ SKWTKIP 10.01 1. 907 0 6 6
ATW SHHY, SSAGI. 7.32 0.24 0 6 5
NPWT SERLPLPQ 6.24 0. 09 1 6 6
3 e

1985 4F Smith"" FEX £ REB A 0 FAEYF AR EM L ERET T HREERE
FHA . WEARILKE" o CREA T F KB 2 me i R i BB R,
Bt B FRFR SHMEAERNMEES I, FomRREIANZRFIINSH,
HEARR P2 ERETER G R DK, EREEEREENRED, B
RARN THREENACUTEST S T2RMERXEY, HEOREFTL
SiE T E R IR, B0, BERARH. BEEKEEARBHIIAKK
B TR, HEERFSEHER. 2 FAHYMEHEMNAHR PRI ERMNH
%77, Thompson 510 AN RRRR S HIV-1 [UHED ¢pl120 FEHMMEEEZE, H
WEBKREMH] gp120 5§ CD4 ZARME S . MR E. Coi K1 kBB EE IbeA 74t 74
B A ML S R B AR B 42 PR AR, WEE R0, TheA RE5 A BIR I
SHEHE (BMEC) REZHhEA#A BMEC, HPZEE5T IbeA 5t FHHFESE
SHGBA E. coli BANBERE, R, BREEHBHRED beA BT THAR
ThENER, LW TREEIEMRH, SEFREBEENERFBEGEENE.

AL TheA 5 B 9 E AR DR B R RAR M 12 BREE, FETRIESFROERE L, RATH
BB R AR pET28a FEMHE 6 TMEREERRENREED, AMIEBHEA
BFditk, Al Tag A B/, S ENEASHMINERWE/], HmEE ST
BBk, kRS, S2AE3 RMARBEAPHRARE, DBIEFRER
BHREM AR TIRE, TREEENNONEETR, 43 DR 12 JRERE,
[ ELISA X & W HEB RN ESEE, KRB 15415 heA EREA S HEHEREN
B ERE, FIAINE bed BO#T S MAX KBNS RR AW ETIERTKESS
HaES heA BE, HESRSETTRES beA ZEFRAEWREHLE, Bt LERFE
BB, 15 RN REEER S HEASKEY, XEFFIEREAANRTFENSEYS,
EEREvETTRE R Bk TheA FABESREYE, TAAEXMRTHRFFIRATER S thed S5 H91F
BHMEE. X9 8/ HREITS—BMEALRFS HWDPFSLSAYFP, WIS XK
REH PERMANTSEREREOBRLEREABTENESAYRLEES) FRER
EFF, 3B SaESHEIEREMNEEN T Clg & KFTI6 2 M EERERERFT]
wAMR", BRIMERSE (LHE ClqR) WHE25T TheA MBUHITE.

B, AHFILR N A R LB BB AR T ik 2 5 AR & K BBAT 78 TbeA RO
A112 BhrepksTE, HESKAESRHRME, NMASEMAEE TH8, W%l
BB, RIEMERTARR,
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Bif BECAMABLAARSAFHNEE TIigNtL—EREIRAREI &L
T 69 35 F A= B
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