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£ 5 B 5 “TRWLVYFSRPYLVAT", B 48 Fmoc i & Ak AE LA IPSHFALHEMB 4 INFa TR, £ X590,
BRI BERTEEWH TACEH EE &V TNFe & 52, FHETERIR, HAREXI G TFHUN R T ARSIRBEALF
i,

EEE HANAHTHRE, BhhkE, ¥H4ALT, MR
TESES R0 XWiFinm A I EHE 1000-3061({2005)01-0030-06

Abstract Tumour necrosis factor-a converting enzyme( TACE) is the major protease responsible for processing proTNF from
membrane-anchored precursor into secreted TNF-a. It was validated that TACE is involved in many diseases such as arthritis,
multiple sclerosis and Alzheimers, therefore it represents a novel and significant target for therapeutic intervention in a variety of
.inflammalory and neuroimmunological diseases. To obtain the recombinant TACE ectodomain and use it as a selective molecule
for the screening of TACE peptide inhibitors, the cDNA coded for catalytic domain(T800) and full-length ectodomain( T1300} of
TACE were amplified by RT-PCR, the expression plasmid was constructed by inserting T800/T1300 into plasmid pET-28a/pET-
28¢ and transformed into E . coli BI21{DE3). SDS-PAGE and Westem blotting analysis revealed that T800/T1300 was highly
expressed in the form of inclusion body being induced by IPTG. After Ni¥ " -NTA resin affinity chromatography, the purity of the
recombinant TS0G/T1300 protein was more than 90% . T80 and T1300 protein were used in the screening of TACE-binding pep-
tides from the phage display random 15-peptide library. After four rounds of biopanning, the positive phage clones were analyzed
by ELISA, competitive inhibition assay and DNA sequencing. A common amino acid sequence-TRWLYYFSRPYLVAT was found
and synthesized. The synthetic peptide was shown to bind to TACE and inhibit the TNF-a release from LPS-stimulated human pe-
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ripheral blood menonuclear cells{ PBMC) up to 60.3% .

FACS analysis revealed that the peptide mediated the accumulation of

TNF-a on LPS-stimutated PBMC surface. These results demonstrate that the TACE-binding peptide is an effective antagonist of

TACE and the deduced motif might be applied to molecular design of anti-inflammation drugs.

Key words TACE, ectodomain, phage display, peptide inhibitor

{ENM TNF-o UBREH BB PAHREHR
T, 5r i B TNF-o(sTNF-o) & 81 B % B TNF-o{ mTNF-
OTEEOKFEMRER T RBEIHORE . Bk
B3I K % mTNF-o B9 56 SRS 5 TNF-o B (&5 HAE
{tumour necrosis factor-aconverting enzyme, TACE), 1%
A ] 7E 45 F i & ( Ala76-Val77) 7K B8 TNF-o AT 1% B)
mTNF-a, B B AT 7R £ 1) sTNF-a. TACE if sTNF-a
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0% . sINF-a B4 FRAERNA) EEZHRA 7. A
W PR I8 R R b fef s 28 FAE ) sTNF-o B 5| 9
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HEX ECF # X , BB MK RS LT .
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TrizolRNA 7+ B i #l & & GIBCO/BRL 2% 5] 7= &,
Titan RT-PCR i, 7| & & Roche 4> 5] 7" & , Sephaglas %f
W 4 [l i 28 4k i 7 &£ 5 B Pharmacia 2> &), Ni** -
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(DEDHAEM. H TACE2BREAMX L HE

Pk EE Milla 252 E® . a4 15 BKE (K
AR R T 22 IR W B 1 fd-tet B9 pITT ) K91 B #%
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Pharmacia 7y B, hTNF-o f M X G WA BN FEE X
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1.2 TACERMSMhEESHABHNTEMRATERN
M

ME AR 2 5 B A S A m A 4, &
10% FCS 1 RMPL-1640 i %8 41 Mt vk ¥ 2 2 = 10°/miL,
B SmL 4t M2 F WG 5F 2h, F HIE. I 37TCPBS B
.40 8mL & LPS(1mg/L) B9 RMPL-1640 4k £ 1% %
6h- F Trizol i 7 42 B LPS H] 3 /5 & 9 B 40 0 &
RNA.if 1T RT-PCR 7509 3 i Wi B¢ TACE MishTh sk
i P —E M E 8 TACE RIS INEEX . 5
— BV & TACE (9 b X, 4R 45 W0 BT L B 1 o
¥OH 58 dr 2 % TI300 H1T800. &AL 4 &514.P1
A §'-cacgaaticagagetgacceagateccat-3', & EcoR |1 B8 Y]]
i & ; P2 2 5 -getgtegactiagegtictigaaaacacteet-3', & Sal
1 {7 &5 P3 4 5'-cacggatccttgetgacceagateccatgaag-3',
5 BomH | B 1 5 P4 R 5"-ctagaattectacaleelg-
tactegtttctcac-3", & EecoR I {7 55 . T800 5| # P1 #
P2 {73, PCR % f{F %3 % 50°C 30min,94%C 4min; #%
G 94°C 40s,55°C 40s,72C lmin, 30 T3 &5
729 Tmin- TI300 H 5149 P3 1 P4 & 4%, PCR & {F
¥ I (PRt (RIS ZEHCRPR] . PCR P #1815 4 51
5 pET-28a il pET-28¢ i 1%, L X 8 DHSe. &
i B AT FUI Fr 45 S PR 4 SR
1.3 BEAFAMNRX & RLR

H B4 TACE FEBUR HH M CaCl, LK
P& BL21(DE3). A& Kan # LB FIM &k FHE
FEGHM T & Kan 8 LB 155550 37 CIR G F A
. #1100 LB EFEEMES Kan B9 LB 5
FEPIICHKE, SEFE ODHEF 03~04
LA Tmmol/L 2R WEBE W) IPTG, A F HiL 4h B &
LW ERE. PR ERFEEK, ARG, S MEE
T & 20 mmol/L Tris-HCl (pH 8),8 mol/L R £ F
100 mmol/L 2-FHEEL MM BR S . BN ED K
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1:100 A9 B 81 6 & 2% # (% 20 mmol/L Tris-HCI (pH
7.6), 200 mmol/L NaCl, 3 mmol/L CaCl,, 100 pmol/L
ZnCl,, 100 mmol/L Arginine, and 0.002% NaN,)H &
#,4C, 720 EMEAA NG -NTA RREHEA
ik, 10% SDS-PAGE 4+ 17 & [ i & 35 i fL 2R -
SDS-PAGE #& A6 ER SR MR 4T 4 R B L, FH T TACE
ME AR AR TEQRET, HEARESEMX
Ek . Bk GMEAEAER GIBRE, TRE
B -T0CHE.
1.4 BEERST 1S REMMRKR

B OCEL R EE M L A LL T800 F T1300
FHFHE (20mg/L) B BIFR K, 2% BSA 37°CH A
1h, ¥% 8 5 0 A BK BE, 100pL/4L, = i ik 8 W W
15min. A PBST(0.1% Tween-20) #1i% 10 1K, FF L &K
gEa R AL A 100ud B I (0. 2mol/L
Glycine-HCl,1 mg/mL BSA,pH2.2), ¥ iRk % 10min,
F4 15,1 T AT ( Lmol/L Tris-HCL, pHO. 1)1 F1; BL Spl
D I 61 T AN R L R R MR R R T
Y 200uL Hi bt E 4 TR HEEH(ODEHO0.4~0.5)
# K9l 5 L@, P4 8 5 20my/ 1 U E M LB 55
FEDFEFELE EREHEEATT ML, 3%
BT 4R R, WS S PR BE BT Tween-20 1)
EEEET OS2 TRV HEMETESEHEN
EORL 5% 5% BSA RS ITCIER 1h.
BJE — S Ue bt I e i M G AR U K91 5 S B, BE L
PRELEE 32 P RE, IS EERAE. B 4CEH.
1.5 PAM MW EAREN ELISA $E. 3 0H X
3 F0 R 5 53 #1

43511 TRO0 F T1300 A H A (10mg/L) £ 8%
BE4L AR, 4°C T %, 2% BSA 37°CEH] 1h. fiPra
LR R R B 10"V IR (R 5% L B A0 ) S0pL K 50pl.
26 B9 BSA IRA S, M AR AR, 37CAEH Th, PBST
(0.5% Tween-20) % 5 ¥, B K 2 ~ 3min, A 1:5000
OB A0 HRP-ELHL MI3 HL{K 100pL, LA TMB K #,
M A450nm (0% 6P (0 . 38 of 32 40 ) SC s e i
WEAAESREAONSRESE EWEE LS
5 R A& 10ug BT T800 3R T1300 &, I A B 15
WOE AR ER L& ELISA £ . A Nal B2 EUF
P I R S BE ) B 4E DNA MEAT A b (LB T
Sy ARANTD W F5 A 5 -TCGAATTTTCTGTAT-
GAGG-3' .
1.6 [E#8 Fmoc Z& M TACES &

Hy 75 % Bk A A R 4 |l U Bh 52 B L R [ A
Fmoc ¥4 B, & BUP- 4 % Al HPLC Sk, 8 1 B 7

P e Har T& .
1.7 &HHKE TACEMEERAE

TI300 T4 & 15 2 A A%k TACE WG &
i ELISA B8l & ALK 5 T1300 M 45 &G, T £
EBREFFREARKE XA TACE WESHEME-
LA BRK (10me/L) S BB bR AR, 4°C L 3, ¥ MLEER
HALRSMARFI R TI300 HAEFH, LI
TACE M ZF R A — P, U FMREIA
—FHi, L TMB REEY, TUE A, MR EEHE. LI
FRFLE & A B R RO O B (A A /R S S
HRK 5 TACE BO&5 & 7 £, 3o B B Rz LA AE L
(A BB ) B A, = X3 BFL(BSA #0215
R R
1.8 & E kst LPS %% B PBMC 4 # TNF-a #33)
H{EH

KA P o B A4 B F B R Ak R B B SRR
fefei T ELISA 83 B Zmi 4. HEH
B 4% 2 R 4 N4 A L BR A% AR B, ) RMPI-1640 5
AR E ZE 5 x 107/ mL, P4 1mL/FL R 24 FL 20 fi
BeFed 5535 2h IS AR SRR A A R SR AL INA
Mk B H 0.5.2.5.10, 20 1 Somg/L B K. 1F A
30min 5 MA 2.5mg/L {9 LPS, 3 6h 5L & LiFH
5 ELISA # | sTNF-a, [A) B 1% 37 BA T %% BB £H (A fn
LPS) FIBHPEX BRZH (o LPS B A AR ) , B k% fL
EE2WVECEE . KRG R LU SRR
(o) =[(PAH oD {H - TRH oD E)/(HE
oD H - A op E)] x 100% .
1.9 FACS # & LPS & # PBMC 5 mTNF-a §) %
i

A PBS 45 1 3R K M #  LPS H B0 LPS + & UK
4hFB 6h JS B, A B EE SR FLIRET ok B0k
#£E A PBS % 2 8. AL PBA(E 1% BSA [
PBS) % 1100 # B AYHT TNF-o B9 90 5L BEHLIK ,4°CHE
Bl 1h: 255 PBS ¥k 2 IKL A 1:60 W B SO0 9L,
4CHE 4 1h,PBS ¥ 2 K IR ET 0.5ml B9 PBS
AT A AR (FACS) ¥ B A TNF-a #9724k

2 %K

2.1 TACE BshshéeimmR MR x&ER
HE

T800 N TACE fE k& # 8, H cDNA KB K
798hp; TI300 N & fif fL X #4 % 1~ TACE Hi b ThE 45
#38,, B cDNA A EX K #9 1300bp, RT-PCR ¥ 3% th 4
IE A /N A H B, 4 B I A B S pET-28a/c £
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& MMM PCR EEHMERR(E ), MFES
AR, 6 TACE M52 RESS H 8L 5 SU#k 4R
Exe—H.

B 1 iR pET-TS00/pET-TI300 HI RS U] % 5
Fig.! Enzyme analysis of plasmid pET-T800/pET-T1300
M: markers; 1: pET-282/EcoR I ; 2: pET-T800/EcoR I ; 3: pET-
TS00/EcoR 1 + BamM 1 ; 4: pET-TSOO/PCR: 5: pET-T1300/EcoR
I;6: pET-TI300/EcoR ] + BamH ] ; 7: pET-T1300/PCR .

2.2 TACE BSMHEESMEBNREGUMER
5L pET-T800 1 pET-T1300 4+ §| ¥ kL X B
HH BL21(DE3),# IPTG ¥ S £ ik, SDS-PAGE &
FER,EISKD MSSD AFHEMEET . HH
REFRE AN EERREE YN EE NS
M 5 6 7 8

kD
97.4—
662 —8
43.0—
30—

2 T800/T1300 % 4 & HI /) SDS-PAGE #I
Western Blotting 7 #7
Fig.2 SDS-PAGE and Western Blotting analysis
of T800/T1300 protein
M: protein molecular mass marker; !: non-induced T800; 2: induced
T800; 3: purified T800; 4: Western blot of T800; 5: non-induced
TI300; 6: induced T1300; 7: punfied T1300; 8: Westem blot of
T1300.

& M EHE R NG -NTA 2SREFRR gk, T4
MFEHR A BRE L - &N, BRERHB
U ARRETYHOMEA R 0% E, BEHK
ELBEREW, RETYWH W 54 TACE EREH
rEEE AR N(E?2),
2.3 TACERREESHNMELEESHEION
437 LA B A8 46 89 TR00 I T1300 1 N k4 7,
ERERAK AT 4 R M-S R- Y T R
W 4 RIS B M B T P REAL A BBk 12 A
20 3R, F ELISA 3 MR 1K 4 51 5 &% B it i
ST IG5 A 1A T, Bl o L b o % (8 82 8 60 ST RE
TRFMHE LR, LI FUSE3 NBHHEXT R, 8 MRS
3INFT. BRACITWERRERAM K ES
TACE RBRMIFRE S (B 3), K9 €2.C3.C8,
C9 # C10 th T80 7 ¥ iy 3k , C27 B1 T1300 % i
¥*. WFHTRMEC2.08.09.C10 Fl C27 IR L )F
Fl5e- MR, Hoxt Ry i 5 AR 31 A o N %% -TRWLVYF-
SRPYLVAT-C 3,

121

Ayso

C2 C3 C8 9 Clo C27 MI3
Phage clone

B3 fii ELISA 348 5 T800/T1300 EHEH
HREGGHEEAK
Fig.3  Evaluation of binding specificity of phage
clones to T800/T1300 by ELISA
Ao 2 SD, n=3. W phage alone; []:phage + 101gT800/T1300.

2.4 TACEZASHHAREERE

REU LN -BERFAKESBZERK. =Y
Z HPLC #ifb /5, @i BE ik 95% (B 4), HigatE
H,EREEMM S FRN 1873.0, 5B T &
(1872.14) — %,
2.5 AHMSE TACEmESEH

ELISA 8 M 25 R K80, 5 BAKTT 5 1 ~ 100 mg/L
B T1300 # 7= 4 FRPE R B, 3 BREE T1300 IRE K
A, HMM A, .Hth K . BArAMKEAEES
TACERIZS & 1& ¥, X 9 & AL RKIM %] TACE 9 1% 1 81
T H& M
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14 + = 40 T
13 F Z
12k z 120
by E 100
10}t :
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5 ; 80
P g

> ! 2 60 |

£ 6F =

~ 3T g 40
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3 0 b
a b
Lr 0
] 3 5
-1 F o
2l B6 SRR nINFo ERBERREE

1 1 1 L 1 1 s s 1 L
21 22 3 24 23 2% 27T 28 29 30 3]
Elution time min

M4 B HPLC B 4T & HUAKAT A 1Y
Fig.4 Purty analysis of synthetic peptide isolated by HPLC

2.6 A RELHDS LPS #l# & PBMC =4 sTNF-o
ke i E o R B A AR S B A TACE 45 &
BRETBEEEYWEINEE, L LPS W # PBMC /™~ 4
STNF-o b LB BT SRk H ELISA &1 PBMC L i+
sSINF-af) L. HRFH, & A0 8K EHF MR
STNF-oP= B9 I RE R B REBIME MK, B & sT-
NF-o B0 . & B BKHRE 76 50 mg/L B, A] {#f sTNF-a
) 4 T R 60.3% , 3 10, 2020 10mg/L(E 5).
100

80 |

ol [

nhibition ratio®a

03 2 3 10 20 30
Concentration of peptide tmg 1)

A5 Eukst sINF-o BHMME R
Fig.5 Inhibition of sTNF-u release from LPS-stimulated
PBMC by svnthetic peptide

2.7 A HEBKEN LPS i A PBMC & mTNF-a
i0F- 3

F FACS § i) PBMC 3= mTNF-o #8974k, LI
— S WAE sTNF-o M3 L 2 B F TACE /K mTNF-c
RMIBEN FRERTE. R E R, BT TACE X R &
ERES Mk, K 8 mTNF-o 74 sTNF-a 89 8 774 K,
Bl T 4 B2 32 1] mTNF-a B9 F 5 o £ 98 ( Mean Fluo-
rescence Units, MEU)F W3S 0 (B 6) .

3 3 it
2 AT 77 2 B R LR P B ST 2

Fig.6 Swnthetic peptide-mediated accumulation of mTNF-a
on LPS-stimulated PBMC surface
l: without LPS; 2: LPS; 3: LPS + 2mg/L. peptide; 4: LP3 + 10mg/L
peptide; 5: LPS + 20mg/L peptide: 6: LPS + 50mg/L. peptide .

EFEAETRMEE EEWRERERE LME
FEAR STNF-a B9 7K - ol BH Wy HAE BRI @) & % . TACE I
Al L i 0 mTNF-a 6] sTNF-o B9 558, WIR
3 E Wb STNF-o 19 7= 5, AT AT 80 B (K STNF-o B9
K AL RATF R R T B

WHEAKEERABEAEMES T SEEMIEN
R ATLUE RS A HUE (R R PP BT,
AREM SR FEER AP D £WEL &
FRIE SRR RS AR, X R E R 2
HHEICEEMETHEMEEFS ThEM. I
EREHRCT T ZHETEBRKS T EHE5] R
HEH BRMIRD 2 BB HIA s R T
iRt TR s . FIM AR R R E
TACE ¥ R&GE A 0K, Rl GE R B A & KBS M
ol

EOMNENEEFERRE THEABEE SO
L5 4 b RO AE PR AR RS B ot G 30k B Y 4
Ak, & s FHRAER 7 45 5 R TR S5 M A 4B IR, 5
BRESENEDESSSESEESES.L MM
MR DhiE. ERETAT RS L, BB KR
TACE (FH M A ERAE R HEQSH DL
AR EEAEAERANRARS S Wik,
BHEAFEMHEAHEES - AHITEEMBEEN
W) TR ¥E 43 -, AF TACE #F 77 M2 S sh gE 25 # 8 ) 52
FE FiA Mgk, i O T 1 X BE L B 4r T 85 5 Bk
AR B K 2% TACE ThAERIFS DLAK .

i di MRS XA WEE X RWAN
TACE EA X MR BEY A S TG MK
B, B o o 2 0 O R0 #E 4 H AO SRAR R {7 T, Bk
TERA MM BR T 88 4y 7. TEMFE R ek L, h
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PIRREMB AR GHFEN THHEE, (FK
RERAFEEN . KoM EH TACE 4
MBERRE S FHFITML LR, R E A h FHiE
HFy). Mikdie TR tERSMERESAR S
MEFIZE2MRE.FEXMEEFIEEXE L
HAM ML B ETHARE>FEA 1
IR A B K45 F b, ED X F P IRl REFF R &
TACE FO RS b 18 1 X, (R 1R 77 BE 2 8 el Al 49 75
. @ fbF A R e P AR, (R 2 SC 86 R BH O RR
iy S ] LA S H 0 ) TACE 893% #3120 sTNEF-a 89
B .

F AT F — 2 IR 5 S TL A0 B o i R AT v
MR FEMTEIEREE SR AERIES
G TACE R ZE 30l 700 H1HC T 400 i) 028 47 90 A7 1L
B, B8] TACE SR FHEERMNILE. N
gasfEmAiRit i ERR A E&S TACE o
THYRERM . AL TACEMH RS ks
R R
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