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WS SRR P37 tEAAH AR s B i ik & % e

WES™ HEH"

KEZ = @ BaET

bR RZM AR a2, bR TR B LR, JhE 1000340

HE HEI{ERNA, BRERAFERaMES T RERER, BRI RENTEEE D P37 EH S AN
BB RIEE T CINFY. %5 TIFAFNIG P37 A5fE AL, AR BEIRTESMmES P37 EAHEE
fERMELRST. B HEB P37 2K1 cDNA FEH| pGBKT7 #fa%, ME “HH” FIAHME pGBKI?-
p37, LLIKTRIE AFERAAR cDNA RIATLE. 7 2.6 x10° A Sk, MiEs —HkEes P37 M H /A KM R,
FFRIMIERRE, ZAMREREAVMMBEAR FEMAREA (Nopeg BAD. 7EHEM £ GST-Pull Down 325,
B —BAESE Norpeg E OGRS P37 ARE/EH, A —2585 P37 APEBRM R VLHIZEE TR

ICBEE RBSLEE, BEEIARAT, P37, Norpeg
BAABE Q71

PD4 A T AR B VA U SR DL S R A &
MGC-803 AR BEIRIRIT 80— SR R R s e frist”,
PD4 BEAE 1S S MCC-803 FUVE T= L WH ras ¥ 4L 1)
Rat3-3 1 GCM 3T3 40 M 7E 8 R P f 208 M, =)
PD4 AR IURHAT D TEE AN, ZRANEE
FEMAEY P37 EEP. IESRBATFIH PD4 HHE
R AR, BiE. SRk, fiEmE. b
. IRESAATHEREMNTREREE, 71
W ERART, B EEFEHT—PIEY T —
SR, P37 ERRESREHEERIRS N, &
MR IR 4l B ARy FERENY, HRERS IS B4
JE) I ERLAZ A B M R SR AT T, $ROR 3T E
HSMEA AL L. BIAEBEESEMEX
. ATH—PEEP ERERERLE. REF
BIERIALE, ARTSELI P37 MIBHER, BENEA
TUHATIR &, € AJRET4HAN cDNA FRIE R, #
EEH 5 P37 REMAFERANERR, hift—3u
FEHAI [ T AR T4

1 bR

L1 EEFEFAR

KT & (Escherichia coli) DH5q. JRI% L
JARL (pGEX4T-1, pGEX4T-1 -p37. pQEA0-p37 ).
P37 HH. PD4 RILFEHUAR LB bR — 40 CEHUR-
HRP> B A H =M 7. BE (S cerevisige )
AHI109. F AR Ji M ( pGBKT7, pTD1-1, pVA3-1,
pCL1 1 pLAMS'-13, Ll pACT2 RE A6 AR A
21 cDNA F215 LR Clontech 24 777 5. FR&ITEA
TIBF. T4 DNA E#EE %4 B New England Biolabs

ANFE., ZEHE =M (3-amino-1,2,4-triazole, 3-AT)
MBI G ERIEE Sigma 25 7). DNA 2B &
I H Qiagen &, GST Hiik F PD4 FLik h 2= =l
#, GST BRFM B Pharmacia A 7). DNA &R EF
FIW = A A TAEA R FERR.

1.2 HfRrfa

1.2.1 HBHTESEMEE: K pCEX4T-1-p37 M
FEEF IR pGBKT7 43 A BamH 1 1 Xma 1 EFYTIH
14, Klenow KA BANE R b, B4 Sal [ B8], IF
AEREBE 2 vk FE [ A 5 3] p37 HELHN pGBKTT EE 1]
B, 5 "FH DNA EEMEIEE, MEREEE
#H ik pGBKTT-p37.

1.2.2  Nompeg R RIZBARRIME: B LT ER
0 FH M w2 pACT2-Norpeg F1 GST F 15 Ji1 ¥
CEX4T-1 238 F] Sma I F1 Xho T XUEFHTT, DNA k5
GBI Norpeg FrBUFN pCEXAT-1 #ifk, 38 HiEk
Bk, K155 GST Bl-& 8 Nopeg R RIE B AR
pGEX4T-1-Norpeg.

1.3 P37 BEAEEEMNIHIE

1.3.1 TREFIEES: S8 AH109. Y187 Br&kA
B, ¥ BAHRE R B RHE R P AR B, 30°C TR 3 ~
SR, WiFHFRR OKBHEEN “HHY BHE
pGEX4AT-1-p37 ¥ Clontech 2 7 7= & L, &
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LiCl $2 4% AH109 B2 RRAE M, i/ AH N B B BRI 57
SEAR, MR P37 MIERIEX AHI09 £ KW,
HERE pGEXAT-1-p37 B B EVERETE. RN KER
L [ pGEXAT-1-p37 HIF% B 40 B, SDS-Z N 4 B %
BIRTHE K (SDS-PAGE) J5, HELTEMA 4 £
£, DiiP4 BRESAA—H, AL EAM
#F ( Western blot} #| P37 2 5 7E AH109 F &R IE.
1.3.2 HFEEHIGE: LY pCEX4T-1-p37
TR B &R S, AFIE Licl IS cDNA
RIS E R DNA, LR T SD/-Trp/-
Leu/-Ade/F5 77 F R (150 mm), $EEREHE &
3 A~ SD/-Tp/-Leu 35 77 AR, fr il 3% gL 2.
[FIR VEARY BIFARH ST BE. 30°C 56 KRG, P
KHKTEEE T SD/-Trp/- Leu/-His/-Ade/ + 3-
AT B3 FAR, 30C kiR 6 KIEHE, EIFiF
0, AT p-2R FLBE B EERE TR 40

R B-F AT AT E R, 5 E
XN NMABEEE BSEENT SD/ATp/
- Leu/-His/-Ade/ + 3-AT RS TR HF, 30CHEH
B 36 ~48 h, WEBRSAK, H4REFT
-70°C, T TEEEHT R MR EL

DAGRERL MR B BURLCATIRAR, SUET AR BRI
MeERTFIHEH CE X HE 5 TACCA-
CTACAATGGATG 3', [ ¥ 5’ GAACTTGCGGGG-
TITITC 3'>, PCR § WX ERMBAR R, =
WE Msp 1 BEY], 1.8% TERRAHE Ik 47, 3t
His'+ LacZ ' Ade ' FFEBURIHHATIEE. E2ERM
He B —BREAL K FF 8 DHS o, $RERFISE {0 BN
1.3.3 MeEHFZE X EM MR HRE X
PER T FH M JFURL, 43 7)) 4% Y o % BF AH109 48
B K FE e pGBKTT B pLAM'S-1 8. pGBKT7-p37
ROBEEF AH109 40 HE, IRA0AR I B9 4 1 35 77 T 1R,
30CHFF. REEFREMNEHREMAMELE.
1.4 P37 BEEAMM —FRIE

¥ H Z 4 pGEXAT-1-Norpeg. ¥ 1k & % &
DH5c, ¥#70 Amp"LB “FAR, 37CHFEHE, PRE
T, Amp® LB HUSEFREITCHEFLR, 1:20
BREEMSEEF 2 ~4 h, N IPTC 2B LIWE N
0.5 mmol/L, ZREEFE 37°CHRIEFF3 h, i{Lim
BEH GST-Norpeg LA E NI, GSTER TS
5 A FI R & 2 GST-Norpeg E IR 2 b,
4C, 12 000 g B0 1 min, = L&, BE5LIPIC H
T pQE40-p37 MERMHE L 4CHBERIR. &K
H. 4C, 12000 g B0 1 min, 25 L&, PBS PLik

S G, DLEEFP A SDS-BE R Bz e i ik b4
SEMR, AT SDS-FR TG Bk S A ik, P4
oA —4,. EARENIE P37 REFE. RH
GST B [H & ¥ GST-Nompeg 1ERATEXS BA.

2 g B

2.1 HHFRIEEM pGBKT7-p37 M)A

P37 EEREF R HE IE B LR {E DNA AR
7, Bt PCR 8, K a7 Abe AR
(TGA—TGG, TCA TR EXRETHIBAER,
TIERAZ A fL P AR A IEHS 7, #Hf TcA =4
TGG, HMAREEE) MR 1 212 bp & DNA
HES B E A B2 pCEX4T-1437 E 4 3
pGBKT7 /1, BEU1% 52 R F 247 R, P37 B4
A ) B A SR R (R4 R T B
BS). o T RRIEHE R pGBKT7-p37 BETEM B F 15
FIEM RIE, FATE pCBKIT-p37 e w8 &
AH109, pGBKT7 ¥ ¥ AHI09 & ¥ AH109 1E3F B,
FI PD4 FUiATE R B AN 47, SRR T4
55 ku §1 P37 5 DNA & SHBREG RIEWH. iE
W P37 RETEREREH R 2IFE (B 1.

Fig.1 Waestern blot analysis of Gal4d DBD-P37
expression in AH1(9 with antibody PD4
1: AHI09; 2: AHIO9-pGBKTV; 3: AHI09-pGBKI7-p37.

2.2 P37 MRENEESEBENSERE I, TR
S B P (R )

H pGBKT7-p37 ¥ GeMe st AH109 J5 . mEEETE
MR/, BREBBIIER, M P37 (FRIEN TR
WENZRHFE FREEERD SD/ -Tp M
SD/-Trp/-Ade 3% 77 T 2, 30C $H F 5 K. SD/
-Trp/-His/-Ade “Fif_ Lok Iz . If B SD/-
Trp FRHEKEEBEE p- LB T BEE S, &
8 h FARNEER L, XELERREH: pCBKTT-p37
AGAR& B S FEEEE, AT BRI
M. [FIRT B TR EHAE B His MMEESRIE, 5%
F 4 A AL SD/-Trp/ + 3-AT (1 mmol/L)
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SD/-Trp/ + 3-AT (3 mmol/L). SD/-Trp/ + 3-AT
(5 mmol/L)« SD/-Trp/ + 3-AT (7 mmol/L). SD/
Trp/ +3-AT (9 mmol/L) HIEEFRF 4R b, 30°C5F
F5 R, RIZE3-AT RETES mmol/L B F] LA
AR His Al ER AL, HEBUX — IR BEIE A SUE
UL B O AR
2.3 ABGEE cDNA 3P B0 i £ FH 14 Fe b A 01 6
$E

PAE pGBKT7-p37 AR AH109 B & R,
FZEE Clontech 24 &) BE R} X A4 AE ( Yeast two-hybrid)
BV BHAT U EMERNL, BB mT
SD/-Trp/-Leu/-Ade JE P 4. 30C 76 R G,
TE2.6 x10° FAL FHILEE 42 M Fuf2. HiXER
Bt — 5 8 4 T SD/-Trp/-Leu/-His/-Ade/ +3-AT

2 3 4

(a) M 1 56 7 8

b M 1 2 3 4

(5 mmol/L) “FI, W IEEE BT N2 mm B
HAT p-FFEEEEEE T, R&EER 8 MR
RIS A, B R FLREE R ENE T
SHBEME B R, PREL P M 5E BE 40 SO RO DNA,
PCR ¥ MG AN B, #1870 Msp 1 BE D150 25,
GRT AR AR —MILE (5 ER20 bp):
BRENAFELE (FBE A B2 800 bpy  (E
20, ¥ 2 AN SCPR TR R SeAE N B B AE i 7R R B
HKEHATEFA R, &85 A Bh 2 800 bp £
FEBESER p-FI T, AERMEMERRE,
FLHERE. WA B 820 bp BB NE MR
2 (F 1>, DNA FFIME K& BLAST 447 &L, 1%
TuLIE GRS Norpeg B H.

5 6 7 &

Fig.2 PCR amplification of opositive clone inserts (a )
and restriction map of the amplified inserts digested with Msp I (b )
M: DNA marker; / ~&8: Different clones.

Table 1 Candidates indentification in AH109

AHI109

AH109 (pGBKTT)

AHI09 (pLAMS'1)  AHIO% (pGBKT7 p37)

pACT2-Norpeg s
pACT2-cDNA (2 800 bp) +

- +

2.4 Norpeg 5 P37 HiE 1EH {0 — P30
HHER pCEX4T-1-Norpeg KRBT H, £
0.5 mmol/L IPTG 55, ATHRE 7 REFLEMN
GST-Norpeg fl-&HEE (B 3), fi&ERERAE
ERTEE, 2T HEEHREES ST R TFERF
B2h, B0, MEEESP BEAEEE®, kA,
4C, 12000 g BL 1 min, = BIE, PBS HEH S K
Ja . ULEET A SDS-ZE A I Bt g 5t A v vk A 2
. AT SDS-E W W Bz &t e vk, PD4 F4h
—i, RIBEIAEN P37 2 &S Nompeg AAE1EH.
TIER RN, ST ERFEIT GST-Norpeg HE 7]
B P37EBPRE MR, MELCSTEBH AT

ku i
220 ¢
674
66 -

46

30

Fig. 3 SDS-PAGE analysis of GST-Norpeg expression
in DHSx
1: Protein marker; 2: Total of bacterial protein IPTG without induction;
3: Total of bacterial protein induced by IPTG: #4: Proteins from

supernatant after sonication; 5: Protein from inclusion body.
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P37 E BV T2k, EH—FIEM T Norpeg BT
BT LLF P37 AEAERH (E 40,

Fig. 4 Identification of the interactin between P37
and Norpeg with GST-pulldown assay
I: P37; 2: GSI/P37; 3: GST-Norpeg/P37.

3 it w

TR RE AR EEARNEY, BT
FEEN, iz AfusE SHTRAFRAEE
MALEE R, LRER -EERANLEER G
HEPKIFRE, £MLRAEAT RS T4 K
. BB SRR R R AR RO TR GE 0 B R
B, AISIEDMEZ REFRERFKTR. BATHAR
SiRFW, ANBERARPIFERRHERSUR G
Hede, G4 IR AR A R S A0 IR A R AR R R AR
W? P37 EHEBEIREN M EREES, £
BERANIEREZR, B2 HSMERIERET
(TNF-o) E1iEEE. AW F0A) FIRE R DR AZ R,
TiERS P37 HEEMAAEFRAN Norpeg HH, JFil
It GST Pull down SE55 15 3|3 — P 301FE.  Norpeg £
El % Krishnan 5B ITE R 5 S M A2 RPE 4
FZ& ARPE-19 7RI mf2 BB & B, X oDNA
K4 925 bp, EAT 5pPT, AZE Nopeg EH
BT BN 110 ku. Norpeg EESH AR
iE: —REEBR MK C mA— MR IETE-1RIE
st EENEARMN 0%, hhEmEEE
HRBEARSAMEERAAEER: B ML
ENmER6e TEEREAFY, Z25EHMNE
HARE ST, Fi, Norpeg £ H 45 4 b #798TE-
IR B MER M ELFIRL, BT HhES
FEAEBEENGERBEARLMET RN It
A, B RER EME Rt AR ERME
MEL, Nowpeg-FLAG FE-& & B2 T A M HK P,
RRLEBRE WK ES. EIRNAHER

MR, ZEE R T 20 MR b5 9 A Rk 4
(ZMEBMNIES. WE), THE. £HEAE.
PLAE T IR 5 tn. IRME &5 TE Swaso. b
JEA BT AF549 . WU K-562 . HeLa cell 83 1454
Norpeg Z:H M= RE. RN, BHREEITRANRT
HAMEL0.5 ~15.5 REV PR, EMEAR.
KRS, WhEEEFEERE ERHRGRE
A, Norpeg FERITEMITELN IR WEME AP HER
mRE, BAURSHRBER X FNBIET,
EETRERRERNEE. kTR RIR
EENER. 2TEEIRBRLARE, 0 TE
N P37 EB SN Nopeg EEMAFEH, &
EHLE LR EGE A AN EMGE SR EE
B, SRR B AR BT A B0, E 2 R
RAE. BIESES, MEH—SHEATR
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Isolation and Identification of a Protein Interacting With
P37 Protein of Mycoplasma hyorhinis ™

SUN Yu-Ning™ . JIN Geng-Lin™ , ZHANG Jian-Zhi, WU Jian, SHOU Cheng-Chao ™"
( Peking University School of Oncology, Beijing Institute for Cancer Research, Beijing 100034, China)

Abstract High ratio infection of Mycoplasma hyorhinis in gastric tumor tissues suggests a possible association
between mycoplasma infection and cancer. P37, an outer-membrane bacterial protein from Mycoplasma hyorhinis ,
increases neoplastic invasivity and metastasis and induces TNF-a secretion from human peripheral blood
mononuclear cells (PBMC). To investigate the functional mechanism of P37, yeast two-hybrid system was used to
isolate proteins interacted with P37 from a human placenta ¢cDNA library. Among the 2.6 x 10° transformant
clones, one positive clone was obtained. Sequence analysis revealed that the clone is a cDNA fragment from Norpeg
and encode a carboxy terminal protein. The interaction between P37 and Norpeg was further confirmed by ELISA

and GST-Pull down assay. This result would be useful to study the function of P37 further.

Key words M. hyorhinis. yeast two-hybrid, P37, Norpeg

* This work was supported by grants from The National Natural Sciences Foundation of China (30130190), Natural Science Foundation of Beijing
(7012007 ) and Oncology Key Program of Peking University.

** The two authors contributed equally to this work.

*** Corresponding author. Tel: 86-10-66160960, E-mail: cshou@ vip. sina. com

Received: April 26, 2004 Accepted: May 30, 2004



