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RULKEFHRERAN R RIRE
RRES A THEE

2EE AXE ANERY IAE HERT B K

(FEBSRMEWHFEE L 100080)

W W OBATSRASTAMEETLTF DNA Fr B 7Tk i 22 00 W B {5 %35 3tk {USES,
SEREh Rk, RERESUHE Pl EaMEHRAERBERTHWEIFSINL
BREMREE, AL 1091 TE. UNARFSYRED, FAHFEMGLRERS, A
W VAR EES A K. -3 ELISARMME N S VAR EBRRESH 20 B
. VAR —EKSH WDXXD WERFEH, ~HEF WVGXXR A FF, H
F WDXXD W EFM SN ERESEGRATEEFAIAE. 4RXH EREZRAERD
BRESHKMNE N TE, RUUUKENBNRE A ENEL hit—5 N AR EAREN
NSRS AMEE T B,

F4MiE  FOIRKRE, LEK, VAU R R, FE AR

ERGHBT Q753

Bt B 7 51 32 437 %6 BK %2 ( Surface display random peptide library) B IT JLEESE 2 B K A
—mF AR, EHARETEFRHARN 4 —-SRENMILFIEBETRE
TREANEESRET, WEREAEYUHCEANTERAENERNEEE AEH
PR ERET Y, B AREN A FHARE- AR S, & AR SFIRA B
H e, B R R R A ), BRI ) R BN TR S, CRAEMTTR A
HYTEmEEFR,

NERFEEFEMREEZHABASTEBH @B 5. BERBHENN
M FResESEENBENN, S EEREN TERS— NV EAREE B #ILERE, i
4 PR LA B RN B B R I R R IR, BT R T, Ml IV BUR SR A E
P 840 O, B 25 04 e A B 0 ) DR AR R B 5 B 100, IV R E D 9 AR A B AR B L
AR RERREZ —,

73R R ORI B R R IA B K fUSESY, #& R4 13 LKA BEYL T3 DNA A B
WREER, BRI EMHYURFIE, DA NARRSEYREA, R RN T
BA, WAk E PR RS RE A, A A Z AR R B R,

FRRAABTETE Rt RS REHGEMRTF LD ORE.
» SEPFEEH TRFEPLOTHE,

# BfEE.

Wi H #:1997-06-24, % {7 H 8. 1998-03-17.
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1 MEFoh %

1.1 #¥

1.1.1 BESEK. WEARARE (USES fIA BT 5 8 B K802.K91Kan(Kan®) i
R[E Missouri K% G.P.Smith 3 # M, B K91.MCI1061(Str) B £ E Affymax B 5%
AT W.].Dower B #ZB1%

1.1.2 Bg. &M 54 :SAi T .Bgl I M Promega 23 8], PWO DNA B4R L&l Y
Boehringer Mannheim 2 5], Streptavidin., Streptavidin-agarose 1 B Gibco BRL 28], AV
RUIEE [ W8 . ABTS. Dialyzed BSA ¥ H Sigma 2 &, NHS-LC-Biotin 1§  Pierce 22 7, T7
DNA F3 4 #ri 7 & H Pharmacia Biotech, [**S]dATP % Dupont £ 7 7= &), — ik #|
HEEMMTA(AR.),35Smm BREZBEFHIMY H Costar 28], 96 TLEIEEE H Nunc
2], Centricon-30kDa (B 4528 8 H Amicon 257,

1.1.3 %G LBKBREYLF S DNA A B PCR S¥#1 55 978 94 BB LK B DNA B
8 % 5-HO-CTATTCTCACTCGGCCGACGGGGCT ( NNK )oGGGGCCGCTGGGGCC
GAAACTGTTGAA-3', K N HE B A.G.T.C.K 3EEW T.G, (NNK), &G
FFUILEK, W AR 02 S B AR P FF. 8T PCR 3k 18 504 DNA =4 5 8834,
5-Bio-CTATTCTCACTCGGCCGACG F1 3° ¥ 3| 4 5 -Bio-TTCAACAGTTTCG-
GCCCCAG, EH Bio AW R ARIT, I LAB 285 U115 W /D F B, SR R4 #7314 5°-HO-
TGAATTTTCTGTATGAGG, kA DNA K Bt X 5# i 32 H Bio-Synthesis 227 & /.

1.2 Hi%

1.2.1 HBARBH & DREIKMFEELFS DNA K BOHER, S Wal4 5 3 %3y
H5| Y, R & A 95C 2.5min, 42C 4min, 72C 4.5min, 6 M EIF, &5 72C &
Smin, R REN tml, 5% 10 1 0.5ml MER N, £WMAE=YU A, Bgl T B4k,
[ 32t ) Streptavidin-agarose ZE3, f%ﬁ%*’ilﬁﬁi%i%’d\ﬁ&s E%?&mﬁfﬁ“
%R,

1.2.2 BREHHES5ERE: 2RXRM0], FEN—RIFEE S EETEARS
B ENER, BERENNG ARG USES(Tet') B K802 B IL RS R AR 4, K
BBk BB A 58 DNA(RF DNA), 2B Z - S E S m .oy,
Sti I B§Y] £ Bk Sfi T BAL A /N B, Bl ih, SRBESHBAL R 16T %
i, YA Tk,

1.2.3 BEZSHMHE BEHE MESRN S50, £EREHE(EOH 2B
BIRIY 20g, WAL Sg/L, pH7.5)F, BHEHAIEFE MC1061 IL Z ODgy 0.3 0.5, 8
B ESEIIKTIS R 1 < HEPES ¥ 2 ¥, 50ml 10% HilH%E 1 K, B2 T 3ml 10% B4,
TE 50pd 5%, - TOCHREE . SRBLTGEE™Y Spl(% 25ng) A B BALEY S0,
BESHM T, RWES, Ik BB 30s, RA BT P RS, £4H 2.5kV, 2000, 25.F, #
ZLBIR] 8~9. Sms, WS SLEIEE B AFARMA 2ml SOC BFH (& 0.2ug/ml Tet), B4,
B3 15ml AEH 37CRIKIER 1h, LB 50 KER, & 10 KB TE SOC i
lh J&, # AF) 200m] LB(Tet 20ug/ml) 4R 4548 16~ 20h E 4 1 B 1Y B 44| 43 5] 8 B
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100 1B M S B RIE AT PIWEREREKE, LIHEFIK PEGURMKE 3% ) Ui
#F TBS(50mmol/L Trise HCl(pH 7.5),0.15mol/L NaCl), RIEEE L EFEEBEE L
454k, e 48 B A U B 4 R IR

1.2.4 NVAREFEHLESKOTHE: &RxE1].

1.2.5 ELISA X3 5FF44. AL M RGN MEKRY K91Kan 5l LB ¥
. 4T BIBEE S B I AR 2ml LB WK, S7TCHEE R TR LY, 2B EEE, LEEWK
PEG VUIZ S BE#BAE 110p1 0.15mol/L NaCl, A 11p] 1mol/L ZBg, 4T Bk ¥ 0.5h
B, ISP MRAE 500u] TBS, FAE4#T, BL 80ul B &, T 0. 1mol/L NaHCO; (pHS8. 6)
4C 78 96 TLEEATAR, DA BARIC NV BB RBE, 4C 3R, AR fMBRITIiC KR
FE N3, BAKRY N ABTS, I OD,y, BUEF A B s fd fERH ST B, B 200, W
Bk, XB. R0/ R R, SHME— R, L&A 200 TE [ 10mmol/L Tris - HCl
(pH8.0), 1mmol/L EDTA( NaOH ¥ pH % 8.0) 1, 40u1 3mol/L NaOAc, 1m! Z B, —
200 RIS, BOBIEET 10l K, # T7 DNA F 5 734725 & iR B BT ol
g 1 |

2 # K

2.1 PCR mHRBIISINEBARER

FAF B4 S katEmE 1.8 2. Wiabe PCR RN 5E% K PCRY RN E
BRI, 1% PCR RS AR 2 & A & 7 Se I RE ML E 5 JLEK &9 5465 DNA 7 B, BUREK,
H #9581 PCR VRSN EE DNA B, SR AR e irE B ENY ¥, ERXH
TR RE A B 0 70 5 2R 1 — R AIRAE HE R R T R BEEVLF T SRR AR, PPt

PCR primer
5'-Bio- CTATTCTCACTCGGCCGACG
5 HO-CTATTCTCACTCGOCCGACGGOGCTINNK WGGGACCGCTGGGGCCGAAACTGTTGAA
R GACCCCGGCTTTGACAACTT-Bio-5

PCR products(78bp) v v
5*-HO- CTATTCTCACTCGGCCGACG GGGCT (NNK » GGGGCCGCTGGGGCCGAAACTGTTGAA
GATAAGAGTGAGCCGGCTACCCCGA (NNM) CCCCGGCOACCCCGGCTTTGACAACTT-Bio-5
a a '
Bgll Bgll
Bgl I removing small DNA fragments by
Streptavidin- agarose gel after digested with Bgl I
Insert fragments (42 bp)
GGGCT (NNK) GGGGCCGCTG
TGCCCCGA (NNM)s CCCCGGC

B AN B

Fig.1 Preparation of the insert DNA fragments
NoteiN=A,G,TorC K=TorG M=AorC
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Vector fUSES RF 8fil Sfil
v \'%
5’ - CTATTCTCACTCGGCCGACGTGGCCTGGCCTCTGGGGCCGAAACTGTIGAA
GATAAGAGTGAGCCGGCTGCACCGGACCGGAGACCCCGGCTTTGACAACTT
A a
Removing Smal 1 DNA fragments
after digested with Sfi [
Insert DNA fragments _|_
Byl BglI
GGGCT (NNK)» GGGGCCGCTG
TGCCCCGA (NNM) CCCCGGC

l Ligating
Ligation products

5’ - CTATTCTCACTCGGCCGACGGGGCT (NNK )} GGGGCCGCTGGGGCCGAAACTGTTGAA
GATAAGAGTGAGCCGGCTOCCCCGA (NNM)p CCCCGGCGACCCCGGCTITGACSAACTT

J{ Electroperating MC1061 competent cells

Expression products of inserted
nonapeptides and plll

NH:- A|DGAX;GAAGA |ETVE

B2 mOAKEWLSARENGER
Fig.2 . Construction of the phage display nonapeptide library
Note:N=A, G, TorC K=TorG M=AorC

J&r 4 Bgl TMEYIFN Streptavidin-agarosep 40P, [B BRI HHAY 42bp A H B (E 3).
2.2 ERRACSREARENHE

WAL EE LR VE R LR B MR R A B (USES (B 4) 536 B B, 8 b f 51k
MC1061 B2 SMM, LB & W4 SOC R BEKIEF 1h /5, BB, Sw sk
PLERTS 3.8 % 10° A0k ar SORE, S 3h4E4L 50 R, B REE 1.9} 1094, ¥k E LR &
BEEIEF 16 ~20h, REERE AR/ UBRIEE L 10ml BT, SR E 5, B4R
Bik 10,
2.3 VERBFRESKOARE

UNHEREBARED, MNBKEPRES VB HEBESESHWEKRRK, &
HATZR M, B3 2L A Y R Y B B (200p]) . BB TR 1E A B W B
ERERF RGP EEY STy, BEERmRMANREERE
REEFEEBSINREAT BEWRLZY. £ =% RW-HHR-T " HE, 85
ENARFBETS S MEETERIE6.1x10%(F 1),
2.4 ELISA 8F SFE544F

e WA B B TR 198 N, NFB R B FvE TR 36 4, Ko R S T
MR 10 5L BB TERE 22 1, XX 22 P IEEEHTT DNA FH4T. DNA FFI#iER a8
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MREHBEN, —4 K &%F WDXXD #3EF5l, —4H&H WVGXXR 3 [HE 7 5
(#£2),

| CCHEEL L EY

B3 BP0 O B L v T A B

Fig.3 PAGE analysis of Bgl I -digested in- M4 BEHGHE E ikRTE  DNA
sert DNA fragments Fig.4 Agarose gel electrophoresis of
1.pBR322 DNA/Msp I marker vector DNA
2. Insert DNA fragments 1.2DNA/Hind Il Marker

2. Complete vector DNA
3.Bgl ] digested linear vector
x®1 FRUEFPVERFHBSRESKOKE
Table 1 The screening of human type IV collagenase binding peptides from the nonapeptide library

Screening Numbers of phage input Numbers of phage output
Round 1 101 /200p1 4.2 10°
Round 2 10/200p1 8.0 x 10°
Round 3 10'2/200p1 6.1x% 108

3 W ok

B AL 71 B PR SR AR AR I E i 4 A T R R RRHER U, PR B i
K. BARSLRERIERRSWANERTE. ik b, A IUKE, HERWEHLTS
FURKEY SERCH BR AT B2 3.5 % LOVHORIFT HELIBUT, JUBI B £ 5 X L0V R 7 ) 151
WFEC, SRR b, BT R B R R, IR B A BRI SR BL . FL BT, H AL
TR G 0 PR s H i — K 10° 3B/ g DNA, BRI S ik b, 387 50 %, A 3k78
10T o B TR B SO MR I 0 T 80 336 b, L SR 11 IR 5 8 A TR AR B L SR
E—AUH S BUL R, W 3~ 5 MEEREIE, Bp LA R R H B AEAE
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%2 AVERFRSRGEKERXIE D OOoe AR, BLLRE SR s A

Table 2 Comparison of the amine acid sequences of FIEW BH AR, )R W Bk R
type IV collagenase binding peptide Ho.

i acid S o BPES R P, PCR.EEY].ER. &
nog acl epe.atmg NSENsSUs

sequence Lo O equence 1B, TEESEAVEERRE IR S, B B HR
Sk, BENE, R EA RS S8

LEWDCLDLR 0.29

WDRFDSLRS 0.36 RS

SLRDLEDWS 0.45 VAR RS S R =R ki
DSLRWDCYD 0.16 %:F"ﬁ:hr:igj][?, %ﬁi‘ﬁ%’é—%‘“%ﬁﬁ—b"ﬁ
ENWDRADAY 0.29 fﬁ-‘ﬁ‘@”, KEEFFE S0y HE
GSWDVADTY 0.10 WuEE, REEM W BEENRET
SCDFTDSLR 0.18 ;Eo %E%HR’T@@J%@@W"“%@E%

WEEER, X7ENF5 R &R ENE, o
B, ¥ - . =nRERr—RHEsed
W5k, F LfFREs, S—RimtRE
FeiE,

VAKRFESEEREREORY—
i, K/NR 72kDa, BERERL KA — D Zn
FF, EUBENERS WE BN EE S, e VARV BB R M = B K, s
BEMAEEARERIEED), A EMa RS 4E S X WA7HmE Rt
MARRERZE I WNE G, HESHRNERBENAR—A, TRV EREERSET
BEEEHME S AR L—4 TIMP(Tissue inhibitor of metalloproteinase)-2 & IV 7 f§
BB HEIR U, B H—REW S5 AR TR ik, B35 Mk DXXD 14
, Foh, VAR RES SR (ScFV) B AR F &5 DXXD(RF R B, BV
B e B V6 R LA T BE R B WDXXD. M/PIKE 45 & s 5 R IV B R R S AY 45 & 31
B, BRI A R B B R, W L B2,

MR Z RENELEN ARJLERBRER, FFRNBEFE RS, ARG
B HHEYS B U RAYRE SIS E ST, RITERE VAR RS Sk
HIERE b, S — B, ER S TR R R,

LWVGGGRNA 0.12
PWVGGGRNA 0.23
WWVGGGRNA 0.18 WVGXXR

LWLGSARTS 0.09

andB o S R R I A e T - T T % T

LRFPWN - ARTS 0.14

& £ X #
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Construction of Phage Display Random Nonapeptide Library and Selection
of Peptide Ligands for the Human TypeN Collagenase

Li Chuanzhac Yang Wending Liu Yule Wang Dawei Zhao Aimin Tien Po
( Institute of Microbiology, The Chinese Academy of Science, Beijing 100080)

Abstract The synthesized random oligonucleotides which encode nonapeptides are cloned into the
filamentous bacteriophage vector fUSES, and transformed into the competent E. coli MC1061 by
multielectroporation, 10*° clones are obtained in which each peptide expressed as a fusion to the minor
coat protein plll and displayed on the surface of the phage. Affinity selection has been used to identify
potent ligands for the human type IV collagenase and a family of collagenase binding bacteriophage
ligands was obtained. ELISA results showed 20 positive clones that could bind the type IV collage-
nase specifically. Sequences showed two relatively short conserved subsequences: WDXXD and
WVGXXR, the sequence WDXXID) is homologous to the ScFv variable region of the type IV collage-
nase. It is showed that the peptide library is a powerful tool for the selection of the potent peptide lig-
ands for proteins. The construction and screening of the nonapeptide library forms the bases for the-

further application.

Key words Phage display, nonapeptide, human type IV collagenase
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