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CCAGTGGTAATCTACttcaagagaGTAGATTACCAC
TGGAGTCtttttggaaa 3'; sip53s, 5'agctttt ccaaaaa-
GACTCCAGTGGTAATCTAC tctcttgaaGTAGATTA-
CCACTGGAGTCggg 3’1, J7 %1% 64 nt, Hr—Bt
19 nt )2 14 7 51 [A) s S RO AEFE X ps3 TR, 55—
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WOERE. X 2 5 W i TakaRa 2 7] & /. J)
4F, pcDNA3.1-FLAG UL} pcDNA3.1-FLAG-p53 Jit
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AR 2. CHAPS. IPG ZZM ¥ (pH 4~7). 24 cm
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N 14-3-30, BARE E AL EEbRIC FE DT — 5T, B
K ARBUE P A % [ Santa Cruz A #); SYBR
Green [ JREGGYENE [ TaKaRa 23 ).
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Biosciences A ] ;= fifi;  Applied Biosystem Voyager
DE STR Biospectrometry™ Workstation System 4307
MALDI-TOF-MS Jiiif{¢ & ABI A w7 ii; Q-TOF
micro™ FLIE Z5 I T 1% R 9% [ Micromass 23 ] )™
s LightCycler System %% ) PCR 1 & £ ¥ Roche
AT

1.2 A&
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1.2.2 7 °7 pSUPER/sip53 fé i 1A & CNE2sip53.
76 fLEH, BESLEERR 2x10° A CNE2 418 584
RmEd, MRS 80% I &1, BEA
pSUPER/sip53 itk DNA 5% pSUPER A4l it
WA, MBI EE SR 12 h 5, H PBS #WlvE
GG IS, I SE R R4k sk 5. 4
s 4t 48 h J5, % 2 mg/L Puromycin f 3% £5 %
BRI TR, 14 RGP sy KB IR,
fao AL AU B 4 4 e R CNE2sip53-1,
CNE2sip53-2 Al CNE2/pSUPER.

1.2.3 P 7B SR RT-PCR 464, e $ok K
] ) CNE2sip53-1, CNE2sip53-2 Al CNE2/
pSUPER 41l Jfl, #% Trizol ¥t W] 45 # HL it RNA,
2 pg & RNA ] A3500 i % 5% 3 51 £ (Promega 24
F) A cDNA. %¢ 68 5 PCR 5149 N ] primer 5.0
AT % i, pS3s, 5" CCT CCTCAGCATCTTAT-
CCG 3'; p53a, 5 CAGCCTGGGCATCCTTG 3';
GAPDHs, 5' GTCAGTGGTGGACCTGACCT 3’ ;
GAPDHa, 5' TGAGGAGGGGAGATTCAGTG 3’ .
20 wl SEH 5E F(Real-time quantitative) RT-PCR 2
R ZALFE 2 wl cDNA, 2 ul ) SYBR Green 1 JE &
Jekl, 0.5 wl () 10 wmol/L PCR L3514, 0.5 ul
) 10 pwmol/L PCR 514, 1 wl [#) 25 mmol/L 5
FEBEAT 14 wl 258 7K. 9¢ 56 PCR AR W 4514
95°CAZME 10s; 95°C 4's, 52°C(F 4 p53)ai 55°C
(¥4 GAPDH)20 s, 72°C 155, A 40~50 M
M 60°C 2 95°C iy it i 2. SIS 45 ) A B KA
CTAHZHY, AR Rk HE U B4 B Livak &507 2 —ar
W IPERAT V. SE B /DA 3 K.

1.2.4  PHPE v [ 2 1 0T B e 365 0 . WO AR R 280 K
f) CNE2sip53-1, CNE2sip53-2 fll CNE2/pSUPER
ML, PBS 7840 VB SE IIATIA 1) 40 B 2 2% ik
(50 mmol/L Tris pH 7.4, 100 mmol/L NaCl,
1 mmol/L MgCl,, 2.5 mmol/L Na;VO,, 1 mmol/L
PMSF, 2.5 mmol/L EDTA, 0.5% Triton X-100,
0.5% NP-40, 5 mg/L of aprotinin, pepstatin A F
leupeptin 1) #K = 24 f# 40 min. 4°C 12 000 g & L»
15 min, ¢ _F37 RBP4 40 B &2 85 1. Bradford 77 23
SER AR E G, B L 500 pg bR HREAT
12.5% SDS-PAGE 73 &, 5 [ VT4 H% 28 hr 1R 21 4 o
b, BRI 5% i A W= B 2 h, 101000
TR BTN pS3 Pl 4CHE LA, PBS VLK 3

W, AR 10 min. 122 000 ks 2400 Bl P
W 1h B, PBS Pt 3 K, ECL i &k A i
5. LA B-Actin AN S SIS /D 3 K.

1.2.5 00 1) 48 e H vk 4 A ) g 2 ok 2 K
CNE2sip53 (Hl CNE2sip53-1) il CNE2/pSUPER 4
M, N4 247 (7 mol/L JR 2%, 2 mol/L #i I,
100 mmol/L DTT, 4% CHAPS, 40 mmol/L Tris,
2% Pharmalyte, 1 g/L DNase 1) Z4fi# 2 h, il &
L3HL 12 000 t/min 250 45 min J5HU B HE A E
& ik il & 2D Quantification kit (Amersham
Biosciences) Ml & 25 [ Uk BE, Hir7r 3% E -80°C ik
E4 M. 41 E 1.2 mg 5 KA (8 mol/L JR
%, 4% CHAPS, 40 mmol/L Tris, 18 mmol/L
DTT, 0.5% IPG Z& 31V pH 4~7, IR H IR 5) 7R
&, FRERAAT 450 wl. 30 V K4k 14 h J5 48 500 V
1he 1000V 1h. 8000V 8.5 h JE4T45H A, 2%
MR ARG 200 T 10 ml P47 A (6 mmol/L JR %,
2%SDS, 30% H i, 50 mmol/L Tris-HCI pH 8.8,
0.2% DTT, JK & % My %) A1 10 ml ~F fif B W
(6 mmol/L JX %, 2% SDS, 30%H 3, 50 mmol/L
Tris-HCl pH 8.8, 3%Mll A Wha, IR IR )% F
5 15 min. P47 5 11 IPG R4 H % A 12% 0.75 mm
SDS-PAGE % b3 @b AT 55 — ) HE B AL UK. 5 15 i 52
WYLt 2 “Blue silver” 4Lt g yL0s,

1.2.6 EME 50 #r. W H Imagescanner #9440 %) % 1
Wr o2 W5 4 0 1% 2-DE B #7145 . X} CNE2sip53 &
CNE2/pSUPER HFFEAH M i 3 7 X0 ) W vk 1], A
PDQuest 2-DE #4347 UL e 41, 41 1) bh 4 FF ik
B2 F5 P AR I 2 15T A TR S 0 A 22 ek
pe iU 4 S e i

1.2.7 25 &E A JF A MALDI-TOF-MS J3 4. J)#) 8
ST 1.5 mlEP &, 50%Z 5 AT 50 mmol fii
MR S0 €2 30 min, 4G KA . A
10 pl TPCK 4b 2 11 JBk 2 F1 B (0.1 mg/L)vK [ W JIK
40 min, 37°CHEEME 12 h, 30 wl 2K (100% 2. K
5 5% 5RO 1 0 DAL 60 min, 2 K. OKAE
BORIEE T 0.5 ml EP B RIRAF 22 10 pl, HL
0.5 wl A5 1wl i CCA G, SFETAE
ENH. MALDI-TOF-MS JiUi SR F S S it 1 &5
TR, ST R 20 000 V, U B
1.12, N2 HOtB K 337 nm, Bkahse/E 3 ns, &1
SEIRFEHN 100 ns, ELAJE 4x1077 Torr, JHiEfs 5
DA BN 50 U, i A P e B R A g
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m/z 842.50 Fl m/z 2211.10 1E R WARIE, SRAFIE i =
R4 % . Mascot #6522 SwissProt B FE 4
FERRIEE AN,

1.2.8 2= 5 H H  A L 25 A3 05K 5T 3% (EST-Q-TOF)
Sy BT ISR, DA ORIE R 5T R e A R IHER T, P
AR ¥ HEAT ESI-Q-TOF 43 #7, % 348 40 Jk F BE
J¥, 492 R IKE AU AR 2. B A 0 e 8170 I & 1
J7 N T. SRR, BRSO L TR
i 80°C, HEFLHLE 50V, TOF M HL LN 0.2 kV,
MCP £l #% fL [ by 2.7 kV, LC-ESI-MS/MS [ 5
SYNTIE, BN R 3000 V.l 5E 45 A3 DA
peaklist L/ JE X 45 i, 18 1 Mascot & £F K &R
SwissProt H s 4 %5 0 85 1 s, A28 0 K A
By,

1.2.9 B (AR B I6 IR 25 7 B (I S Rk, T
LRI BT, 101 000 H B B HT A HSP27.
GRP75 £ 14-3-30 —PLERIE 1 h L2
DEA 3R

1.2.10 pcDNA3.1-FLAG-pS53 #4 4% CNE2 41l ffd. 7£ 6
UM, ARFLEERR 2x10° 4> CNE2 40 il 158 415 7%
B, gl A K E 80% L & W1, K5 pcDNA3.I-
FLAG-p53 Jitki DNA 8+ pcDNA3.1-FLAG A&

a
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g 1.5r 4y
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JEARM S, MBI RER 6 h 5, g iEsR
FEAR SR TR, Bk 36 h JE AN IR IHEAT &R R E
AT 25 5 A HSP27. 14-3-30- A1 GRP75 %
B K

2 & B

2.1 pSUPER/sipS3 EHAFGER . mEFIES5EE

K NG AR e B R ¥ pSUPER/sipS3 1# 1L i
FIRB AR TN CNE2 i, 24 Puromyein i ik,
Pk PirE e ey R TR, LR E R LA R
H Real-time quantitative RT-PCR % A PL 2 85 1 it
BNy T EAT T 90E, Pk AR T4 pS3 1 &L
FE AN R, S 45 SR B R 2 Rk TR B U 40
A: fE T4 CNE2sip53 41, p53 mRNA [{)#£
A 2 AR A I, Ho CNE2sip53-1 41 i
p53 mRNA )KL T A5 99.9%, CNE2sip53-2 %
KN IE 97.5% (K 1), p53 B A MRIEJLT-# 58
AANEI(E 2). HILUESE, ZeihFa e i 4 siRNA %
R, 193] T REFFE: R 1A p53siRNA [ CNE2 41 iy
A, A W9 % CNE2sip53-1 40 g #k fy &4 4
CNE2sip53.
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Fig. 1 Representative real-time quantitative RT-PCR analysis for p5S3 mRNA level

The mRNA expression level of p53 gene was examined and was normalized to that of GAPDH. (a) Graph showed that mRNA levels of p53
significantly decreased in the CNE2sip53-1 and CNE2sip53-2 cell lines. (¢) Graph showed that mRNA level of GADPH among CNE2,
CNE2/pSUPER, CNE2sip53-1, CNE2sip53-2 had very little difference. (b) and (d) Graphs showed the melting curve of representative
PCR products of p53 and GAPDH respectively. /: CNE2; 2: CNE2/pSUPER; 3: CNE2 sip53-1; 4: CNE2 sip53-2.



- 764 - S FESE IR THR

Prog. Biochem. Biophys. 2007; 34 (7)

(@)
P53

(b)
D Sm— C— — i

Fig. 2 Western blot detection of p53 expression
(a) Stable expression of p53 siRNA in CNE2sip53-1 (lane 3) and
CNE2sip53-2 (lane 4) induced a marked reduction in p53 synthesis. (b)
The second blot was probed with anti-B-Actin antibody to control for
protein loading. 7: CNE2; 2: CNES/pSUPER; 3: CNE2sip53-1; 4:
CNE2sip53-2.

@

SDS-PAGE

SDS-PAGE

2.2 X E)ERAR FE K B A AL

LT Oy AR A, R ) A0 R 1 5T
R[] 5 Jig L Uk B, W PDQuest 2DE #4443 At
CNE2/pSUPER Fll CNE2sip53 XU |f) FEL Kk &, 4351 ]
ﬁ%ﬁﬁ%lmu&%ﬂﬁﬁ,%&ﬁw&Aﬁﬁ
RAHEERREMEAMA. HX A
CNE2/pSUPER 41l g ZAHLL, {E CNE2sip53 4l &
13 A8, 14, 19, 21 ZEKiA B, 9
AN S 7, 15, 16 R T, A
CNE2/pSUPER 1 CNE2sip53 XU Ji1) Ht ¥k & L 14 3a.
Bl 3b 71 Jr 8 OR PRI 20 2 S 0K 11 2 1 B A

pH 4~7

T30
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’/17 . 17
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Fig. 3 Representative 2-DE maps of CNE2/pSUPER and CNE2sip53
(a) 22 differential expression proteins spots marked with arrows were identified using both MALDI-TOF-MS and ESI-Q-TOF-MS
(Table 2). (b) Close-up image of partial differential expression protein spots between CNE2/pSUPER and CNE2sip53.

23 ERERRSMRIEETE
22 NSRRI ABE#, 4 MALDI-TOF
JWE T e Fis S0 B 4 BT J ESI-Q-TOF ik J7 51 bis 28 56
ﬂi‘ AT A%, Hoh 8 5 cytokeratin 18 £t (%
LK 4 FE 5.8 5 I fR G SRR
SwissProt (¥ J& $& 75 4 cytokeratin 18 25 [1, £
ESI-Q-TOF ¥ 1iif:, >k A 8 5 & H HI Ik F Bt m/z
2 854.47 ¥ % %€ & SLGSVQAPSYGARPVSSAAS
VYAGAGGSGSR }j cytokeratin 18 5 4% 518 7 41)

0. 22 AW ZE 5 AR IR H LB (R PR 44

FRILFE 2. 3% 6 8 1 TR 41 K4 1262 25480 11%) Tl e K 30
LIRS 2K Fe R ORE A, o Ea,
B sORIRHPEAR O E 1 0T, AR AH DG 2 R 40 Jfa 45
RIS E T (3R 2).

24 ERERRSMFIEKTRIIE

h TR R R R B A I AU A

FATINY FH A 1 5 B AT T 0 43 A 1 AR 40 R )
Fak oK. B 6 W ox & E i ED i 4y i HSP27.
14-3-30 HAFRIL L, GRP75 Fik F il 8 A i
Mot R—2
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Table 2 MALDI-TOF-MS and ESI-Q-TOF-MS identified proteins in CNE2/pSUPER vs. CNE2sip53 comparison

Spot  Accession Protein name % Cov" Score” Mass/u pl CNE2sip53 vs.
No. number CNE2/pSUPER Function
Av.ratio p-value

dnaK-type molecular chaperone HSPAS

1 A29821 39 252 72185 5.03 2.10 0.001  Chaperone
precursor (GRP78)
dnaK-type molecular chaperone HSPAS
2 A29821 43 211 72185 5.03 2.35 0.001  Chaperone
precursor (GRP78)
Probable transitional endoplasmic reticulum
3 T02243 50 242 89950 5.14 2.13 0.002  Metabolism
ATPase
Heterogeneous nuclear ribonucleoprotein K Signal
4 P61978 57 189 51230 5.39 0.38 0.002 )
(hnRNP K) transduction
5 Q53HF2 Heat shock 70 ku protein 9B precursor 40 161 73920 5.87 2.33 0.001  Chaperone
6  AAA67526 GRP75 44 204 74019 597 0.50 0.001  Chaperone
o Transcription
7 S12566 Translation initiation factor e[F4B 22 72 69240 5.49 0.43 0.010 .
& translation
8  P05783 Cytokeratin 18 67 275 47305 5.27 2.08 0.008  Cytoskeleton
9  Qo6P4C7 Cytokeratin 8 69 216 55874 5.62 2.74 0.027  Cytoskeleton
10 S68363 Protein disulfide-isomerase ER60 precursor 49 165 57146 598 2.01 0.037  Metabolism
. . Signal
11 P05388 Ribosomal protein PO 33 135 34424 542 2.87 0.010

transduction
12 Q15181 Inorganic pyrophosphatase 37 69 33095 5.54 3.01 0.001  Metabolism

Crystal structure of lipid-free human )
13 P02647 . . 39 71 28061 5.27 0.47 0.003  Metabolism
apolipoprotein A- [

(LDHB_HUMAN) splice isoform

14 P07195-00-09-00 35 79 36655 5.72 3.51 0.013  Metabolism
displayed
Splicing factor, arginine/serine-rich 1 Signal
15 Q07955 ) 50 82 22560 7.72 0.31 0.001 .
(SFRS1) protein transduction
Splicing factor, arginine/serine-rich 1 Signal
16 Q07955 50 94 22560 7.72 0.34 0.001 )
(SFRS1) protein transduction
14-3-3 protein sigma (Stratifin) (Epithelial Signal
17 P31947 P gma ( ) Ep 60 137 27871 4.68 2.55 0.002 £ .
cell marker protein 1) transduction
o Signal
18 P35232 Prohibitin 84 240 29859 5.57 0.48 0.001 .
transduction
19 E980237 Heat shock protein27 78 122 22427 17.83 2.5 0.001  Chaperone
Heterogeneous nuclear ribonucleoprotein Signal
20  P31942 51 110 31505 6.76 2.01 0.004 .
H3 (hnRNP H3) transduction
21 043169 Cytochrome b5 49 75 16436 4.78 221 0.009  Metabolism
Tumor protein, translationally-controlled 1 Transcription
22 Q5WOH4 59 125 21626 5.34 0.48 0.020 .
(TPT1) & translation

Differentially labelled proteins form 2D analysis were identified by MALDI-TOF peptide mass fingerprinting and ESI-Q-TOF-MS. The % coverage of
analysed peptides, the score from Mascot searches, the mass and p/ (from the database) and Swiss-Prot accession number are shown for each protein.
Proteins displaying an average fold-difference of = 2 fold up (+) or down (=) regulation between pairs of conditions where P < 0.05. " MALDI-TOF

result of % coverage of analysed and the score from Mascot searches.
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(b) ] STFSTNYRSL GSVQAPSYGA RPVSSAASVY AGAGGSGSRI SVSRSTSFRG
5] GMGSGGLATG TAGGLAGMGG TQNEKETMQS LNDRLASYLD RVRSLETENR
101 RLESKIREHL EKKGPQVRDW SHYFKTTEDL RAQIFANTVD NARIVLQIDN
151 ARLAADDFRV__KYETELAMRQ SVENDIHGLR KVIDDTNITR LQLETEIEAL
201 KEELLFMKKN HEEEVKGLQA QIASSGLTVE VDAPKSQDLA KIMADIRAQY
251 DELARKNREE LDKYWSQQIE ESTTVVTTQS AEVGAAETTL TELRRTVQSL
301 EIDLDSMRNL KASLENSLRE VEARYALQME QLNGILLHLE SELAQTRAEG
351 QRQAQEYEAL LNIKVKLEAE TATYRRLLED GEDFNLGDAL DSSNSMQTIQ
401 KTTTRRIVDG KVVSETNDTK VLRH

Fig. 4 MALDI-TOF-MS analysis of differential protein
spot 8

(a) The MALDI-TOF-MS mass spectrum of spot 8 identified as the

cytokeratin 18 according to the matched peaks was shown. (b) Protein

sequence of cytokeratin 18 was shown, and matched peptides were

indicated underlined.
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(b) | STFSTNYRSL GSVQAPSYGA RPVSSAASVY AGAGGSGSRI SVSRSTSFRG
5] GMGSGGLATG TAGGLAGMGG IQNEKETMQS LNDRLASYLD RVRSLETENR
101 RLESKIREHL EKKGPQVRDW SHYFKIIEDL RAQIFANTVD NARIVLQIDN
151 ARLAADDFRV KYETELAMRQ SVENDIHGLR KVIDDTNITR LQLETETEAL
201 KEELLFMKKN HEEEVKGLQA QIASSGLTVE VDAPKSQDLA KIMADTRAQY
251 DELARKNREE LDKYWSQQIE ESTTVVITQS AEVGAAETTL TELRRTVQSL
301 EIDLDSMRNL KASLENSLRE VEARYALQME QLNGILLHLE SELAQTRAEG
351 QRQAQEYEAL LNIKVKLEAE TATYRRLLED GEDFNLGDAL DSSNSMQTIQ
401 KTTTRRIVDG KVVSETNDTK VLRH

Fig. 5 ESI-Q-TOF-MS analysis of differential protein spot 8
(a) The ESI-Q-TOE-MS sequenced spectrum of spot 8. The amino acid
sequence of a monoisotopic mass of neutral peptide with m/z 2854.47
was identified as SLGSVQAPSYGARPVSSAASVYAGAGGSGSR
from mass differences in the y-fragment ions series, and matched with
residues 9~39 of cytokeratin 18. (b) Protein sequence of cytokeratin 18

was shown, and matched MS/MS fragmentation was underlined.
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Fig. 6 Representative Western blot analysis of HSP27, 14-
3-30 and GRP75 using Actin as internal control between
CNE2sip53 and CNE2/pSUPER
Compared with CNE2/pSUPER, CNE2sip53 had obvious up-regulations
of HSP27 and 14-3-30, and a marked down-regulation of GRP75. I:

CNE2/pSUPER; 2: CNE2sip53.

2.5 pcDNA3.1-FLAG-p53 4% & CNE2 48 fifl #&
HSP27 ., 14-3-30 1 GRP75 RiZHIH T
TSR I LR R A A T A
()22 S B 5t pS3 (AHSGE,  FAT TN H 1 o Ep
SR T 43 5 5TAE peDNA3.1-FLAG-p53 #% %

s FLAG

- — 1527

— c— GRS

R —— |13

A SR @ Actin

Fig. 7 Western blot analysis of HSP27, GRP75 and 14-3-
3o after pcDNA3.1-FLAG-p53 was transfected into CNE2
cells
Compared with CNE2 and CNE2 cells transfected with pcDNA3.1-
FLAG, CNE2 cells transfected with pcDNA3.1-FLAG-p53 had obvious
down-regulations of HSP27 and 14-3-30,
GRP75. I: CNE2; 2: pcDNA3.1-FLAG; 3: pcDNA3.1-FLAG-p53.

and an up-regulation of



2007; 34 (7)

FhESSE: N AEBRAFF RNAI AT IE S E =M p53 ThEEEXEBR - 767 -

CNE241 i J5 F38 7K~ 1 5. ] 7 8 /s o 1 B BN E
Sy BT 5 CNE2 Fl#% Yt pcDNA3.1-FLAG % A& AH L,
pcDNA3.1-FLAG-p53 # 4% CNE2 4ii Jfd 51k p53 %
K EEBN, [F HSP27. 14-3-30 A KIE T
W, GRP75 &Ik B, 5 ps3 gifae Tit/EEa
JEFRIEACP ARG IE I AR B, 33— U0 e AT 5
T p53 DyREAH S H H it

3% ®

AR AEE A E— AN UL R AL
e v koet 1 A S D TN (A S DA IR cP ok e VA R K 5
RF BRI E FURALI — 11248 HH RN
A1) 11 B 23 A 40 B 3 3h 25 A8 40 1) B 1 4L B 4
TR A S B A EAE A ER R, #WREE
JTU ) e R AN A A 0 S AR, | TR T AN
AAR R A IS AT E sh i) FEPATE, N
| ERALA I ARG 1% pS3 ThREA IR (R &
FEMMAE, BRI 2R, AU RNA
THRNAD A T F2 2 UIER pS3 ) S W s
M1 R CNE2sip53, HEERAFHEARTE . ST
CNE2sip53 4 i 15 A5 e e Gl 28 1 BAAR IR 0] FE Lo T
Y1 g ¥k 41 s CNE2/pSUPER H 7 53 6 75 (K 25 (4
BRI e Y 22 B pS3 IREMI DGR (1, Hd
H 14 Fp & [ S F5 HSP27, 14-3-30, GRP7S,
HSP70 %67E CNE2sip53 &5k i, 8 Fpar ity
5 hnRNP K, eIF4B, TPTI Z57F CNE2sip53 1 &
15N, H b eIF4B, TPTI, hnRNP H3, SFRSI
ST ARIE T 5 pS3 THEeAH L& M. AT
b TP RIA ) ps3 8 R AE S RTE IR LI it
TEERIEALR.

R T 2 [ (heat shock proteins, HSPs) i 4=4)
(R AR 5 1 40 ) 7R A R BRI IR 32 o LAt IR
FUUEGe B R R S AR B A R R
SEYERI NSRBI IR A KR R gk
DL AILAAS I8 v 7 2 245 1 1 A 2 0 g (1) i
Ji SR ERAT S5 ) 6 R0 Wu Fl Taira 25RO i) 57 4%
W1, p53 il LUl 5 CCAAT 454 A1 (CBF) k4
| HSP70 [ % [K %% 5% . Wadhwa %5 OS2 56 4F B,
mot-2/mthsp70/GRP75 i 45 & & p53 & M C Ui
312~352 RILIRIRIL AL, A2 ANgiH s, il
B AR pS3 R L T REAL AN B FIHIE A, 23
PR A, DT A A 2 A 0 7K PR B B [ I
AW I, HSPs I ok 5% i 41 A 48 5 o B 0 75 1
FHARMEGNT S5 01 B . fErh & BEan s . 3L

g 4 W AL S RE 4 PR R 45 e v A i I
HSPs fig % 5 p53 K& I IE A&, LK
pS3 EREMERE], AN T pS3 Mk E T EL
pS3 IR R I i 205 022, A 90k B HSP27,
HSP70 %% HSPs & CNE2sip53 H [ &iL, nlfgs
K2 pS3 W SEANHIA %, EAE R T AR, AT
BEAT o MR 00 PR A M 398 B 3o et oo 0 B8 8 1 ) 5
FRG e 315 B L I B 52 AN 1) AR R 85 A R T
SO g A0 B P AR AT RIS . TR, AHIESORE A Y
p53 YL EL RS CNE2 4 f5 512 HSP27 3Rk 1
LA GRP75 RiE L, UEWIENIHESZ/E A ps3 Th
REAH G T, RS DT Reidid 5 ps3 B4
AR ECE OO H S ORI pS3 MBI PA
R4 p53 2 EE ARG REAA, AL pS3 7T
K, FIRGENE 25 ps3 M TR s ki
5 p53 TIRER, FE S T pS3 B AL S RTE K
FEEBMER.

B {554 S AR OGN B A A% AN — R A% o
1 K (heterogeneous nuclear ribonucleoprotein K,
hnRNPK)7E CNE2sip53 HHKEKIA, 14-3-30 H 1L
CNE2sip53 1 ¢35 . hnRNPK S — Fh 3k Ak i i 14
SEIZ A RNA 4568, S5 NG AR i,
ST, AUA mRNA BYE: 3] mRNA iy 4 2 Fh
AW R, T AT 3 DR SR TR T L AT B
hnRNPK 1% DNA #5475 51 #2 1) p53 % 5% 4o [
¥, IR c-mye, EGR fil BRCA1 JEA [ ik,
7£ DNA 5445 F) pS3 MR 4 i 8 H A7 3k ke
F H A 29, 14-3-30 25 11 R 4y S 2k AT A
DNA #5F5m AN 75 5, ik 455 iy 2 IR
A EE AR Y G0 B PR 0 B KR T i — B 3L
75 VE F AT a@ ok A T3 St dh 7 i Bl 1.8 kb 11
P53 MBS, 2 14-3-30 IHAL A E B IS,
1 Jf )5 h CDK 1/cyclinB1 & £ (12458 40 g J& 391 A
G2 WM M W) 4y &, M B BT CDC2
CDK1 (1 AH B AF F I BH 1 40 gt NAT 224y 34, Af
p53 it 14-3-30 SERNT G2 / MR 4512728, A
G 5 2 S VR VR AT OC B 1 L AZ S U TR T 4B
(eukaryotic factor 4B, elF4B) 7E
CNE2sip53 L7 IA. eIF4B HEfLiE eIF4A Fll eIFAF
BRSO ' RNA KR 1) ATP /K fif 36 P F ATP K
AT RNA it e vE PERL B FUARAE, pS3 s 51 &
caspase AEHCH H I IERIA T, [RIE AT 5 AE A
TN K AR IS R B 1 B b L EE AR I
elFAGI Fil elF4B 24 fif 00, (H 3 ik o v ok DL IR i

initiation
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14-3-30. hnRNPK Fll eIF4B 7E ELIH J& 1 15 p53 1)
REAHOC, AN IAE S v n] e ABT IR pS3 D REAH
KIER R, A9 S pS3 B A R HE RIS AL
WA T EHELR, HYBEMEXGLER D
5.

Beak, AN pS3 ThREM S A iE
H5RUWARE S, W2 b5 (Cytochrome b3,
CYTb5), JHLFEWEIR B (inorganic pyrophosphatase)
sk % A Py it B ATP 1 (transitional endoplasmic
reticulum ATPase)%, 45 MAH G E 1 it, a4l
Mo £ 2 1 8 (cytokeratin 8), 40 i f1 & 1 18
(cytokeratin 18). W51 .7k, CKS8 Fll CK18 A5 4L
sy, A2 EERREMED, 1Eh%R
HlE L2 I A R, AE R ReAE Bhae, iR
TR A0 T P A5 28 R % s R v e 4 A B,
R bk B 1 7 S TR AE 9 1 SR v ok L ARGE S5
pS3 ThfeASe, IXEEHT pS3 ThREMI S HR (1 i &
W 3 AR TR pS3 IR R A FrE— DR

EARWEFTF, 38 RNAL BEAR R E B 5251
BioohomR g 40 b pS3 SE KR, #Ar T
CNE2/pSUPER % CNE2sip53 4 Jitd {1 X [i1) i, vk &
W, R R R T 2 R g e T 22 A
FErREER, N & B ENIERAE | 2 R
HSP27. 14-3-3¢ F1 GRP75 [FRiL/K T, I F et
et p53 - PUESE e A 1S S A b pS3 Dhfg
AHOG. 3K L TERE Ay 45 7 S5 R g oh A 8 47 5 18T (1)
p53 15 ‘Gl LA SR IFIT p53 d F IR AR S KIS S it
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Identification of Proteins Associated With p53 in Nasopharyngeal
Carcinoma Cell Line CNE2 by Proteomics and RNAi Techniques”

SUN Yi"?, YI Hong", YANG Yi-Xuan"”, ZHANG Peng-Fei", LI Mao-Yu",
LI Jian-Ling®, Yang Fang"?, XIAO Zhi-Qiang"”", CHEN Zhu-Chu">"
("Key Laboratory of Cancer Proteomics of Chinese Ministry of Health, Xiangya Hospital, Central South University, Changsha 410008, China;
YCancer Research Institute, Xiangya School of Medicine, Central South University, Changsha 410078, China)

Abstract In order to elucidate the mechanisms of p53 overexpression in nasopharyngeal carcinoma (NPC) and
detect proteins associated with the function of p53 in high throughout screening, p53 which knockdown human
NPC CNE2 cell line (CNE2sip53) were successfully established by using stable RNA interference (RNAi).
Two-dimensional gel electrophoresis (2-DE) was used to separate the total proteins of CNE2sip53 and its control
cell line CNE2/pSUPER, and PDQuest software was applied to analyze 2-DE images. Twenty-two differential
protein spots were identified by both MALDI-TOF-MS and ESI-Q-TOF-MS, some of which are known to be
associated with the p53 function (HSP27, hnRNP K, 14-3-30 etc.) , and others may be novel proteins associated
with p53 function (elF4B, TPT1, hnRNP H3, SFRSI etc.). Furthermore, the differential expression levels of the
partial proteins (HSP27, 14-3-30, GRP75) were confirmed by Western blot analysis and compared with CNE2 and
CNE2 cells transfected with pcDNA3.1-FLAG, CNE2 cells transfected with pcDNA3.1-FLAG-p53 had obvious
down-regulations of HSP27 and 14-3-30, and an up-regulation of GRP75. The 22 differentially expressed proteins
could be divided into five groups based on their functions: signal transduction, chaperone, transcription and
translation, metabolism and cytoskeleton, which were involved in cell cycle, the transcription regulation, cell
adherence, cellular metabolism and so on. The data suggest that these differential proteins may be associated with
the function of p53 in NPC, and will be valuable for further to study the mechanisms of p53 overexpression and
inactivation in NPC.

Key words p53, nasopharyngeal carcinoma, proteomics analysis, RNAi, two-dimensional gel electrophoresis,
MALDI-TOF-MS, ESI-Q-TOF-MS
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