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Fig. 1 Total proteins of nasopharyngeal carcinoma cells HNE1
and HNE2 were immunoprecipitated with anti-p33 antibodies,
and immuno-complexes were resclved by SDS-PAGE
The SDS-PAGE were visualized by comas-staining ( a) and silver-
staining (b). 4: Maker, B: HNEL cell. €: HNE2 cell, [3: BSA
served as a control. The arrows with numbers indicate the positions of the

protein bands that combined with pd3 protein.
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Fig. 2 HPLC peak that fit for the second ion detection condition

(a) was HPLC peak of the band 1 of p53 binding protein

from HNET cell, (b) was HPLC peak of the standard protein.
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Fig.3 Protein bands separated by SDS-PAGE were analyzed by LC-ESI-MS/MS
(a) is peptide sequence tags of the triply ion at m/z 770. 72 of CD-98 protein in band 4, (b) is peptide sequence tags of the double ion at m/z 967. 53
of GRP-78 protein in band 3, (c) is peptide sequence tags of the double ion at m/z 823. 32 of GRP75 protein in band 3, and (d) is peptide sequence
tags of the triply ion at m/z 909. 04 of GRP-94 protein in band 1.

Table 1 Nine p33 binding proteins identified using peptide sequence tag by Mascot software searching

Protein band Protein name Accession No Protein sequence M/ pl  Score/coverage
L(HNEL, HNE2) ©RP-94 PI4625  GVVDSDDLPINVSR 92606  4.76  S89/16%
Alpha-actinin 4 043707 FAIQDISVEETSAK 105 405 502 183/5%
DNA replication licensing
factor/ MCME3 P25205 LLNNAFEELVAFQR 91 551 5.353 109/5%
3(HNEL) GRP-78 p11021 DNHLLGTFDLTGIPPAPR 72 402 5.07 641/29%
3(HNE2) GRP-75 P3gede VINEPTAAATAYGLDKSEDK 73 967 6.03 972/30%
3(HNEL, HNE2)  Lamin A/C P02545 TLEGELHDLRGQVAK 74 380 6. 57 114/9%
ACHNEL, HNE2)  Emin/Cytovillin PIS311  AKFYPEDVAEELIQDITQK 69330 595  122/8%
CDog i 4¥2
P8 el g POS195  ADLLISTQPGREEGSPLELER 58028 5.2 150/10%

heavy chain

Protein kinase C P14314 SLEDQVEMLR 60 228 4.34 49/6%
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Fig. 4 Immunoprecipitation and Western blot analysis of
P33 interacting protein HSP78

Lane / is HNEL total proteins. Lane 2 is the protein complex of p33

antibody immunoprecipitation with HNEI total proteins. Lane 3 is the

protein complex of p33 antibody immunoprecipitation with HNE2 total

proteins.

3 W W

AN R EILRE S LC-ESI-MS/MS 447
HEERHE, BRAAREWZAEETEET 9
T p33 EEEH BEEMNERRT, ARAEH
MEES p33 EALEEMELR. 0 HSP-70 &K KR
7 GRP-78 1 GRP-75, LA HSP-90 ZFIEMK 7t GRP-
94. HSP-70 £1 HSP-90 ZIERLIA A FIEE. BF
WEZEEMEYEDRE, SATRARY MR T A%
WF LR peE R, B ma g e R A IR &
B (pS3, pRB M p27) RIFEM T &5 BUEF
Fbes s HSPL70 ZK R AL GRP-75. GRP-78,
HSP-70 Al 5 pS3 Ra e 5 &, F 3 pS3 TR R =*
BRE. Pe Nz EEER, FEK ps3
B BE AR N EWE B HSP70 F
HSPOO0 HFEM A S p53 EEE & MRE. &30
BIR#E R iR H] GRP-78. GRP-7S 1 GRP-94 5 ps3
A, XAMUAEHEBEED ps3 BEIKRE
FIMLEHR G T SEIeiRdE, W B — PR T s
{2 H AR E B WET p53 KET. TTREWER
EVE TR RN T ERER.

AR BT HAD p53 ShEHE R I R R
EHFN pS3 diE5EA, APA3 M HREEFREN
(Lamin A/C. q-actinin 4 F1 Ezrin/Cytovillin > F0

PKC. BARXEABENERS ps3 EESEHE
MERIHAER, EARFRESEHLHEAT
g ", EREIIEEEW ps3 &
HiESH TR RA FEE. PKC EA A KA
SES TR BEEY — EFIFTHE
M ps3 FEIERIER . (B30 Hios e & =
JEH PKC 5 pS3 B & & RIRE, KHEME L
BB — PR

A ERRERNTM pS3 S5 EHE
DNA B &l # 7 [ + ( DNA replication licensing
factor) , B{ FR A MCM3 2= H ( minichromosome
maintenance 3 protein, MCM3 ), MCM3 & H £ #{L
HRETRERT, NaBEWMI LT EZEFE
EOMCM3 E R R A E S Cpre-
replication complexes, pre-RC> B RH BT 22—,
pre-RC 7E8 M1 FAF0 G1 BH4A 4%, 78 S BRA GG 4L,
IR 5 DNA BERIB AL A 455, JA5) DNA fIEH|
FEEARE™ 2 SCERIRTE MCM3 25 3 7R B FE
BRREAKERE, ek B AR EEBEE.
Schwab Z™ HIRIE, MCM3 & B A4S 90 R T
k. Bk, MCM3 % H 2 7 5 W & 0 41 B P
pS3 EHIhREAHE —EWIAL

AIORABEI AR pB3 SEEAR
CD98/4F2 heavy chain, CD98 NiEEMHE L, &£
80 ~ 85 ku TEHE (4F2 heavy chain) F140 ~45 ku £
B, KREMFFREZR, HLe cps BF
(et B I AR AL RIPER, (B CD9R Az T4l B
M, B LGS AT HBEAMMAZ TR ps3 4
&, B CDI8 BEh ps3 s aEEFs £ %
E i il

ShEEERRAEERNGTETFS, I8
BRAS, AMERER R, RERLIESER
TR ER P BTG AR,
B MR EEM TR R &R RN
i, EHT AR ENBEERER. MARER
RRNAEEHERS EEOAFWERFE
(hiat) ZAETEHGFEER, SHBWRLRSA
MEARERERLER, ZHFEFEFOTRA:
mERML. EMmMARARIE B AR EARE, BB
SR EEH R A AT AT, BRIEFE,
EEITEARMEEDET - SBRIERREE
FE L G AL BB TR A SR Y R (R A
HEAM—EELR, ENSEERANERES
AT S S E. BB WM IS TR



Prog. Biochem. Biophys.

* 033 -

2004; 31 (7) v SEYhETE
FHEEFETEY!, ESLMS/MS FNE i Bhis

MR W B AT BT T8 B 6% Cmatrix assisted laser
desorption/ionisation time of flying mass spectrometry .
MALDI-TOF-MS). MADI-TOF-MS £ % & 1 A 21K
SENREISEE ( peptide mass fingerprinting, PMF)
KSLELAY, HEE R R 0 B R S
¥, 1 SDS-PAGE B M E B L& H 1L
EHEE, Fik MALDI-TOF-MS A XGE & SDS-
PAGE fEIEHREE. R, BT TEE
FIEREE R B, RN, 2RI BRI,
1] MALDI-TOF-MS A f2 % 2 % Ak 88 L 59140 % &
i, WA HE FH, RRAH I & e
WWEEEER, Eit, SEs R TR A
K FIR) LC-ESI-MS/MS £ EHEBTE, AT HE
FH TAER IR EE B, B A
WA, HAMNZI RN AT DIVER ML 22
EHmMEZ A TRE, MHEBREZIUT
e MM F L BT EEEE, PREEREESR
RVER IR, A0S IRE B L 4 BARIR LN
LC-ESI-MS/MS J& & 5T 8 5 Ji A8 B 1F F 60— Fir
Tk,

FLEHREEWEPEET 9 T ps3 ad
H. BTN Y B R &2 — P I8iE,
B A B M R ps3 B R AR R IhRE R H A I
R TR R4 R,

Z %5 X W

1 Sun Y. Hegamyer G, Cheng Y J. et al
mutation of the p53 gene in human nasopharyngeal carcinoma. Proe
Natl Acad Sei USA, 1992, 89 (14): 6516 ~6520

2 Chang K P, Hao 3P, Lin SY, et al. A lack of association between
p53 mutations and recurrent nasopharyngeal carcinomas refractory to
radiotherapy. Laryngoscope, 2002, 112 (11): 2015 ~2019

3 Khabir A, Sellami A, Sakka M, et al. Contrasted Frequencies of

of north African

An infrequent point

P93 accumulation in the two age group
nasopharyngeal carcinomas. Clinical Cancer Research, 2000 6
(10): 3932 ~3936

4 Shi W, Pataki 1, MacMillan €, e al Molecular pathology

parameters in human nasopharyngeal carcinoma. Cancer, 2002, 94
(7). 1997 ~2006

5 B, SKE BEET 3 EOEETEARE L5
WAy, AR, 2000, 19 (5): 432 ~438
Zhong B L, Zong ¥ S. Chin J Cancer, 2000, 19 (7): 432 ~ 433

6 RE, RER, RLE, % pS3 EEHEEEMEPE
ERAGAEX. FEFEEE, 1999, 11 (71: 829 ~831
Zhen ML, QuB X, Long J B, et al. Chin J Clin Oncol, 1999, 11
(5): 829 ~831

7 Murono 3, Yoshizaki T, Park C 5, et al. Association of Epstein-
Barr vimus infection with p33 protein accumulation but not bel-2
protein in nasopharyngeal carcinoma. Histopathology, 1999, 34
(5): 432 ~438

8  Gulley M L, Burton M P, Allred D €, et al. Epstein-Barr virus

10

11

12

13

14

15

16

17

18

19

20

21

23

24

25

26

27

infection is associated with p53 accumulation in nasopharyngeal
carcinoma. Human Pathology, 1988, 29 (3): 232 ~ 259

Weinrib L, Li ] H, Donovan J. et al. Cisplatin chemotherapy plus
adenoviral p53 gene therapy in EBV-positive and -negative
nasopharyngeal carcinoma. Cancer Gene Therapy, 2001, 8 (5):
352 ~ 360

Pise-Masison € Y, Mahieux R, Jiang H. et al

by human T-cell lymphotropic virus type 1 tax requires activation of

Inactivation of p53

the NF-gB pathway and is dependent on p33 phosphorylation. Mol
Cell Biol, 2000, 20 (10): 3377 ~ 3386

Momand J, Zambetti G Py Olson D €, et al. The mdm-2 oncogene
product forms a complex with the p53 protein and inhibits p33-
mediated transactivation. Cell, 1992, 69 (7): 1237 ~1245
Zylicz M, King F W, Wawrzynow A. Hsp70 interactions with the
P33 tumour suppressor protein. EMBO J, 2001, 20 (17): 4634 ~
4638

Truant R, Antunovic J, Greenbatt C, et af. Direct interaction of the
hepatitis B virus HBx protein with p53 leads to inhibition HBx of
p33 response element-directed transactivation. J Virology, 1995,
69 (3): 1851 ~ 1859

Selkirk J K, Memick B A, Stackhouse B L, ot al. Dultiple p53
protein isoforms and formation of oligomeric complexes with heat
shock proteins Hsp70 and Hsp90 in the human mammary tumor,
T47D, cell line. Appl Theor Electrophor, 1994, 4 (1): 11~18
Wadhwa R, Yaguchi T, Hasan M K, & ¢l Hsp70 family member,
mot-2/mthsp70/GRP75, binds to the cytoplasmic sequestration
domain of the p33 protein. Exp Cell Res, 2002, 274 (2): 246 ~
253

Wadhwa R, Takano 5, Mitsui Y, et af. NIH 3713 cells malignantly
transformed by mot-2 show inactivation and eytoplasmic sequestration
of the p53 protein. Cell Res, 1999, 9 (4): 261 ~269

Shen ZY, XuL Y, Li E M, et al. Ezrin, actin and cytoskeleton in
apoptosis of esophageal epithelial cells induced by arsenic trioxide.
Int J Mol Med, 2003, 12 (3): 341 ~347

Rao L, Perez D, White E. Lamin proteolysis facilitates nueclear
events during apoptosis. | Cell Biol, 1996, 135 (6 pt 1): 1441 ~
1455

Chong J P, Mahbubani H M. Khoo C Y. et al. Purification of an
MCM-containing complex as a component of the DNA replication
licensing system. Nature, 1995, 375 (6330): 418 ~421

Labib K. Tercero J A, Diffley ] F. Uninterrupted MCM2-7 function
required for DNA replication fork progression. Science, 2000, 288
(5471): 1643 ~1647

Ishimi Y, Okayasu I, Kato €, et al. Enhanced expression of MCM
proteins in cancer cells derived from uterine cervixz. Eur J Biochem,
2003, 270 (6): 1089 ~ 1010

Schwab B L, Leist M, Knipper R, et al. Selective proteolysis of the
nuclear replication factor MCM3 in apotosis. Exp Cell Res, 1998,
238 (2): 415 ~421

Rintoul R €, Buttery R €, Mackinnon A €, et al. Cross-linking
CD98 promotes integrin-like signalling and anchorage-independent
growth. Mol Biol Cell, 2002, 13 (8): 2841 ~2852

Aebersold R, Mann M. Mass spectrometry-based proteomics.
Nature, 2003, 422 (6928): 198 ~207

= F, BR® BEY SYEBELAREREEREARA
HRFMEM. Sairibs, 2001, 21 (2): 153 ~155
Li C, Zhan X ), Chen Z €. Chem Life, 2001, 21 (2):
155

Figeys D, Mchroom L D, Moran M F. Mass spectrometry for the
Methods, 2001, 24 (3): 230

153 ~

study of protein-protein interactions.
~ 239

BEE, BRI ERAPELREZ RO AT
SMNEZ < 4 TEYIZA M, 2002, 24 (30 129 ~130

Zhan X Q. Chen Z C. Foreign Medical Sciences Section of
Molecular Biology, 2002, 24 (3): 129 ~130



* 634 ¢ =Pt ESERMELE Prog. Biochem. Biophys. 20045 31 (7)

Separation and Identification of p53 Interacting Proteins From
Human Nasopharyngeal Carcinoma Cells *

HU Wei'*, XIAOQ Zhi-Qiang” , CHEN Zhu-Chu® ™, LI Jian-Ling” , ZHANG Peng-Fei'’,

FENG Xue-Ping"’» YI Hong"» YU Yan-Hui” . TANG Xin-Ke* . LIU Qing-Ping”, LTANG Song-Ping”
(U Medical Research Center of Xiangya Hospital, Central South University, Key Laboratory of Cancer Proteomics of
Chinese Ministry of Health, Changsha 410008, China;
2 Cancer Research Institute, Xiangya School of Medicine, Central South University, Changsha 410078, China:
» College of Life Science, Hunan Normal Universivy, Changsha 410081, China)

Abstract  Although p53 gene mutation is a rare event in human nasepharyngeal carcinoma ( NPC ), over-
expressed/accumulated p53 protein is dysfunction in most of NPC. However. till now the mechanism of p53 protein
inactivation remains unclear. In order to elucidate the mechanisms of pS3 inactivation. p53 interacting proteins in
the human NPC HNE1 and HNE2 cells were separeted and identified. p53 binding proteins were recovered by anti-
p53 antibody immunoprecipitation with the total proteins from NPC HNE1 and HNE2 cells respectively. The
recovered protein complexes were subjected to SDS-PAGE. The 5 separated protein bands were cut from the gel,
in-gel digested and analyzed by LC-ESI-MS/MS. Then proteins were identified by peptide sequence tags (PST)
and database searching, and were confirmed by immunoprecipitation and Western blot analysis. The results show
that nine p53 binding proteins were identified, which were GRP-78 and GRP-75 of HSP 70 family members, GRP-
94 of H5P 90 family members, laminA/C, Alpha-actinin 4, Ezrin/Cytovillin, DNA replication licensing factor/
MCMS3 protein, CD98,/4F2 heavy chain and protein kinase C. It can be concluded that this study first hme
identified nine p53 binding proteins in NPC, which provide important clues to elucidate the mechanism of p53 over-

expression and inactivation in NPC.

Key words  p53, nasopharyngeal carcinoma, immunoprecipitation, LC-ESI-MS/MS, interacting proteins,
Western blot
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