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Differential proteomic analysis of HeLa cells induced by TRAIL
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Abstract: Objective To detect the differential proteins between Hela cells treated and untreated by
TRAIL so as to further understand the mechanisms of apoptosis induced by TRAIL in Hela cells. Methods

The differential proteins were observed by 2D electrophoresis, identified by matrix-assisted laser desorption/ion-
ization-time of flight-mass spectrometry ( MALDI-TOF-MS) and analyzed by MS Fit. The expression of JNK2
was examined by semi-quantitative RT-PCR method. Results There were twelve differential proteins between
Hela cells treated and untreated by TRAIL, 8 up-regulated and 4 down-regulated. There was a good dose-effect
relationship between JNK2 and TRAIL. Conclusion JNKK, MAPKAPK-2, Dipl3 beta, SHPS-1, DDBb,
JEM-1, Macoilin, Leucine-rich repeat-containing protein 14, Ena/VASP-like protein, PTPase-MEG2, GRB10

adaptor protein, THUMP domain-containing protein 1 take part in the apoptosis of Hel.a cells induced by TRAIL.
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JRANE R Hela N MF TSR AL, LX) # 3K 73 B TRAIL
THURTJE A HeLa 410108 11 5, XF Fo o3 Hr 22 57 3R R 8
H 8T TRAIL A FH B BL] , O 55K TRAIL 94 ATHE
FAR AR

1 #MB5EFZ*

1.1 fmie & %X A

N 'E SR A0 M 2R HelLa 40/} K TRAIL £ 1 i 8 PR ERF
SEH N L IR, RPMI1640 £33 5 B RGN 4R 1l v W B b
FFIEAEY AR K R F]LIPG T4 (pH 3~ 10,4 17 em) |
20% (m/V ) Pharmalyte (pH 3~ 10) it £ /Ei% (iodoacetamide ) 14
W H Bio-Rad 24 #] , lksr+ 1k 85 H B bR i . 30% PR TERL (acryl-
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amide ) / F OB BE I (290 1) H 2R = Y R 2 Y e
(Tris) \ ki 745 ( Dithiothreitol, DTT) i flk ( Thiourea) #8 4
% (ultra urea) |+ % FE i BR 4N ( sodium dodecyl sulphate-poly-
acrylamide, SDS) | 4 W %t 2, — Ji (TEMED ) | [N % % 2 £
(CHAPS) 5 D52 i R-250 J G-250 % H BLRH 560 ( PMSF) |
BRIR S B FE T (- FHEE4- R B AR, CHCA) HIIRE 5 ik
R A Sigma 23w, B FEE ()P 2%) 1 A Promega A H, =
BRI B Fluka, ) (ACN) g H Fisher 2], /N B0
RNA #2300 & \RT-PCR 357 & . DNA 4 T B AREN A Ki%E
FAYTRCRE) ARAR, 51 H FEETAR S

1.2 Fik

1.2.1 S Ab3 HeLa #U353R TN & 10% /NF LT Y
RPMI1640 $5 i, 4L A: K 2 FUZ Y 80% B, SEia2H K
TR, 0l 20 ng/ml TRAIL (137 8 5% F57 W, % HR A 25 L)
[A] R PBS,37 °C 5% CO,4KZ:Hi37 24 ho TR K PBS i
U3 U, LL0.25% JREHI AL , W B2 A0S, HT AO/EB Ze A %€ 5¢
LR AN e A AR P T, JF T 20 min YR 500 AR, T
AMLPA T, AN 2 B O R, AN 454G T B R AR
15 ZM L (viable non-apoptpticcell, VNA) ; ZH I g AO el fa,,
YA A St B I 5 [ AR s R IR, B S B0 R T 20 L ( via-
ble apoptpticcell, VA) ;s #Z 9% (4 ik EB 44 it (s (4, JF 2
(] 57 4R 18 158 B R RISk 16 57 9% 7= 40 Y ( non-viable apoptpticcell ,
NVA) s QT4 EB Yo S 206, Z5HE R, R IS0
2 it ( non-viable non-apoptpticcell, NVNA) ,

JHMIPET 2(% ) = (VA+NVA) /(VA+NVA+VN+NVN) x 100%
1.2.2 2 [ BTRE il i) bl 8 R UL ] 88 g FL Dk S 2H A R
UBEAR % 1 x 10° AR AN 50l (40 A 24 [ 7 mol/L JR
3.2 mol/L BRIk 1% (58 B4 %0 DTT 4% (5= (A F 43
%) CHAPS 2% (AR50 Pt HLfi# 5 (pH 3~10) A1 mmol/L
EDTA .1 mmol/L PMSF 0.7 pg/ml #Ik2,0.5 pg/ml RKE ],
BIIWER . 205, R 3 ~4 DMEIR, LL 13 000 x g B0 1
h I E 3, Bradford 250 7 25 M1 BT B, #6 1. 0 mg 3 A A7 T
=70 CHAAF . BUELHG A RN Xt BRALAE i 45 1.0 mg, 4351 Jim Ak
1l 1 FER[ 8 mol/L JR2 2% CHAPS,65 mmol/L DTT,0. 2% ( Ji
AT Bio-Lyte  JR AR B |, BABUAS00 wl, IR 5
TIAKE Gk (R POl A = ISP 85 19 TPG i 2% ) fF AT BV ik,
JH TPGphor Z5H AL, 7E 20 °C ¥ T )7 A sh 17T H B R
2. 13 h FwFE ;@ 250 V,30 min;@ 1 000 V,1 h;@ 10 000
V,5 h;®10 000 V,6 h;( ®500 V,4 h, 2 RELTIGH PG
JBE 5T 5 ml A (6 mol/L JRZE,2% SDS,1.5 mol/L pH 8.8
Tris-HC1,20% 11 ,2% DTT) o, F4EIR L P-4 15 min, FET
5315 min P4 (2. 5% PLZEERE.6 mol/L JRZE.2% SDS,1.5
mol/L pH 8.8 Tris-HC1,20% H i) . $RJG¥-F- A5 14 1IPG i 4%
% 12% 1Y) SDS-PAGE BERERY b7, I 5% 145 S S Bps =4 1
BEIE 5 ] Protein 1T XT Cell HiyK RGEHEATHIK, WE NS C,
SR AR 2% 10 mA HLYk 40 min, FRAZ AR 5% 30 mA fE
VK ZE IR T A S WO IR AR 1k R, I D i R-
250 Gefh,,

1.2.3 B Amersham ImageMasterVDS-CL %Y 5 Jisg i,
BRGNS % D i R-250 e fly 2-DE G ATHI4 , IR1500
K% (0D image) , F| ] PDQUEST7. 4. 0( Bio-Rad ) &4 43

BT PR AT 58 85 A T L SRR I L 5 5% 0 ol L DG L 55 43 #
BEROEH 22 R WML, LB S N 2R EH M,
1.2.4  HHABBUE T
1.2.4.1 BB N il A M 2-DE B FY) T 2 78
FIBE, VIR 1 mm® K/N3E A EP & b K% 3 k. FH 50%
ACN-25 mmol/L iz 4% (pH 8. 0) it {4 15 min, X & 3 K, H
EEE R, ElE T, 10 ~ 15 pl Trypsin fi§ W, # #
30 min, EHCR RS & AN, 37 Cad % 16 ~20 h, W
SN, fIRA 50% ACN-5% TFA {84k 30 ~ 50 wl, 57 % L 30
~60 min, 32 %, G IF AR, T A 3 ul 50% ACN-5%
TFA R AW, ZiptipCL8 ik )5 1582 FH o 3% 3 By v it , ik
AT RIS 317 o
1.2.4.2 il o b B8O e il il & B B R T 22
ABI A ] Voyager DE-PRO MALDI-TOF Fiil {547 4R
FHIRA 1 Mixture 2 FRifEIR AT AR IE , AR R F B 1 i 1
B VI AT P A B RS TE o 4% MS-Fit B4is 2 (hitp ://pro-
spector. ucsf. edu/ ) ¥,
1.2.5 JNK2 *:5E & RT-PCR
1.2.5.1 HeLa 2058 RNA 94280 HeLa 404 K B X014
ARSI, 526 20 43 34 B F TRAIL 10,20 .40 ng/ml ()55 f 241
MIRE TR, X HRAH 25T FARFR 9 PBS,2 413 Bl K5 5% 24 h,
Fie B RNA 30 & UL A5 47 B RNA 425,
1.2.5.2 SputEitk i mek ) e 1 ml ZRIKR
EEEMICETF A, 4 wl RNAITAZERIK 1 ml, A G
ORI E ROGEE D(260) (D (280) {1, 115 D(260)/D(280)
1.7 ~2.0,
1.2.5.3 RT-PCR Jhi  DARIUE RNA Jg#8ide , A Oligo fifi
HLE | 3 5 53 B2 v A4 i eDNA . A JNK2 2K 7E GenBank )5
5 N8008, I\ RS #4551 R 5'-CGGAGGTGAGAGTTCCT-
TCA-3" Fll 5'-GGAAGAAAGGAGCCAGGAAT-3'; B-actin % [ 7F
GenBank [)F 5 & XM_937148, I . N5 #1435k :5'-ACCG-
AGTACTTTCGCTCTCG-3" Fl 5'-ACCGAGTACTTTCGCTCTCG-3’
FN 250 .94 °C HiAF P 2 min;94 CARE 30 5,58 CiB & 60 s,
72 CIEM 1 min,30 MEI, e)5 72 CIEH 10 min, 3 724
BN 248 bp 1 241 bp, L 10 pl RT-PCR F=4F 1%
BENRBEE LK , ST BRET , BERE G 43 AT . Quan-
tity one J3HT I R 5 RS K A
1.3 “itFF &

IDV BB x =5 371, R SPSS 11. 0 e it 3 44T ¢ K

2 #R

2.1 mpeA T eI AR

JH 20 ng/ml TRAIL {EH T HeLa #Hjifd 24 h J5,%4: AO/EB
Gete,, AR N AT UL IRLIYT 0 0 U T A L, A0 O TRy (28 £
4)% o XRARAMMET(E 1) .
2.2 MWk & PDQuest 2 AF 547

N IPG T fisg 4% il 4% 0 HeLa 410 4 25 11 IR 5 A7 XL
o] FL VK 535, % Th 35 W G €8, PDQuest BR4443 41, T 43 B4 A1
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$30 %

WA (920 £45) , TRAIL 5 R T HU HeLa 20100 [i] H 7k
HHRMIEACARIL 89.5% , Hoh Ay 8 AN sikis Bl 4 A
SPSE S L

A xtRE4; B: £k
E 1 2 28 HeLa 4Hf DNA 33t @aH54  (AO/EB 4 & x100)

2.3 AT R A 1)
SCYGL A B B 12 A 25 5 R OK R L I 0 A A
MS-Fit Bl e e iy, AR AR 1.2,

%1 TRAIL Fi HeLa F ERAMER A

ﬁ;@ﬁf Feo S BETRATE
WL/ P

s1-060227-L. 44 288/8.3  P45985 JNKK
s2-060227-L. 45 568/8.9  P49137 MAPKAPK-2
s2-060111-L. 74 522/4.9  Q8NEU8 Dip13 beta
s3-060111-L. 54 813/6.3  P78324 SHPS-1

SR

s4-060111-L 47 864/9.6 (92466 DNA damage-binding protein 2( DDBb)
s5-060111-L 44 939/8.7 Q9H2G9  JEM-1

s7-060111-L 76 178/9.2  Q8N5G2  Macoilin

s8-060111-L. 54 514/6.4 Q15048 Leucine-rich repeat-containing protein 14

%2 TRAIL 7 HeLa E T AMNEAR
BEART

mes SOETT e HETA

$3-060227-L 44 620/8.9  Q9UIO8 Ena/VASP-like protein
s1-060111-L. 67 232/8.1 Q13322 GRBI0 adaptor protein
$6-060111-L 68 021/8.2  P43378 PTPase-MEG2

s9-060111-L 39 316/8.0  QINXG2 THUMP domain-containing protein 1

2.4 JNK2 ¥ & RT-PCR
St EE R AR B S RNA D (260)/D(280) =1. 85,
JNK2 HE[H I B-actin ZE[N RT-PCR f=¥14 1% Bl RHEEIL HLIK

53 1E 248 241 bp 41T UL — 3 Wi 45 (Bl 2) . JNK2/B-actin
P BE LA, BD S INK2 i) o %5 %, 48 50 3t % 5 #T, 20,
40 ng/ml FHE 41 [ (0.980 +0.004) . (0.970 +0.015) ] 5%F 1R
£H(0.817 0. 012) } 10 ng/ml #4240 (0. 817 £ 0. 036 ) Z [A]
INK2 /e % B2 A B 25 5% (P < 0.05), 1M 20 ng/ml F
40 ng/ml F 4 2 1) INK2 (% E LR EEEF (P >
0.05), #H]20 ng/ml TRAIL n] 4 R 2 F INK2 FE K A9 ik,
INK2 5 TRAIL A RUFMOCR

1 2 3 4

M
=HJNK2 o
EHB_M&H o

M:DNA 7 1:5H8848; 2; 10 ng/ml TRAIL; 3 ; 20 ng/ml TRAIL;
4. 40 ng/ml TRAIL
E 2 JNK2 cDNA #7F= RT-PCR %45 R

500 bp—
250 bp—

100 bp—

300 bp—
200 bp—

100 bp—

3 it

TRAIL JZ&T R A I TNF 5080 L 0t , B 1
PRS- S MR A L T VE . A T FSE TRAIL 75
—EIF A% HeLa 21 DI6E , ABFY AL T 4 TRAIL
T IR B TRAIL + i/ HeLa 40794225 FH2-DE
ik, 2 EUE o0 B 4 24F Fit MALDI-TOF-MS 4341 J2 MS-
Fit $ R AR, R 12 D E5FEN, A 8 AN
FBT s 263k A 4 A USRS

JNKK (I hE 2% 1k INKI JNK2 F1 p38, O 4 WF
55428, TRAIL 7] 3 o 15 £k INK1 1 JNK2, Jf 3 i JE
P33 A 3 A5 410 1) 40 A7 TG 43 B, A2 i MG-63 | Saos-2
H it 7R K [] Bz 968 ( mesothelioma ) 241 ffd 32 | fii 98 41 i 3 46
BT, AHFFE T, INKK & 263k, IF 48 RT-PCR £ ¢
R H],20 ng/ml TRAIL A A %2 #F INK2 JE PR Y 55
ik, JNK2 5 TRAIL 5| & 5 1EAH ¢, nl 40, TRAIL nf
i INKK-JNK2 3 #5142 HeLa 400 12, 5 LAFEOF
FaER—5" .

MAPKAPK-2 & MAPK &% R 22— p38 Iy |
WEsbR . A WFSE & B0, TRAIL 75 5 0P SL9 4 i o 7,
p38/MAPK i ikt 1 F AR . A 908 of MAP-
KAPK-2 3235 94, 2] TRAIL %F HeLa 4 i (975 H,
i T p38/MAPK 3

DIP13 2 [ M 2 F i oy 12,7 x 10°, 5 A HY)
NAL4 Fil—FpA A 44 0/ R A 60% (R TEME .
REDSE 4 5k 7, DIP13 £ 4E T Hela 4 Ji#%, X X
DIP13 FFIGSEAAE , 3 B4 il R RIS 2 o O3 A e
FW] DIP13 5 g4 il Pl 4 % 2 11 DCC ( deleted in
colorectal cancer) A1 EIVER, i3 RNAi DIP13 Il A]
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FELIr DCC 175 3 1 94 T2, W SR il DIP13 454 T DCC
WPAT-AE RIS o ABEgE Hr, DIP13 fY 3 S 1
a7y X 580 HeLa 4 T A it — 20055

SHPS-1 1 Jy—Flug i vo B I T 9 5 1Y )8 T Tg
KGR EA, EAEYFE S EAGEENA
YEA R, 2 S A 5 e R & B A 245 B
WAL , SR DIRE M7 MM i kA R B . LIAET
FERIN, HG NN NF-kB A] 98/ SHPS-1 3Rk , 5 5 il
TRAIL %f NIH3T3 4ii g 3 %55 S A -1 dhy o #fie
W, At oE g b, SHPS-1 |1, R Al B #f TRAIL
X HeLa 4R T-AEH -

DDBb J& DDB WA~ B 4 il 2 — , A e fe
% (NER) Ujgg. DDB2 = fy/NE, 7€ 10 ~25 JTi#%
B, &M I L B3 fin, R WIBR T DNA 2 &,
DDBb A b g2 41 il 7 1t A VR . A B ST R,
DDBb |1, 7~ DDBb 7& TRAIL %} Hela 2 Jfg 41 J5
HAYEH .

GEM-1 i T NG B 4K 1q24 , FHXT 53 F i & 45 x
107, JE—FhoBr A SC IR F , RENS 8 13 1458 AP-1 (acti-
vator protein-1) {15 M, (Rl 22/E T c-Jun 5{# c-Fos
B, BRI ET

Ena/VASP-like protein 7F 1 #X & & A4 g f 1= p
EHEEAEH . Ena/VASP K& A (%) 2 15 4 18 i3l ) ot
e {3 TRAIL 5 Ena/VASP [ R E A/ I
fitif .

GRBI0 EE[AN: T Tpll. 2-p12, J& T4k 8 A A%
B, BR e Iz R G 52 44, 4n EGF (Erb B2/Her2 |
PDGF 45 [ 48 IR PEAE K IR 752 4K & KDR 464545, 41
A UL AR S BRI 32 4, 4N Tec I Ber-Abl \MAP ( £k
BRI ) 256 . BF9E 3R, 8 RNAL GRB10 J&
PRI, A ) A= B S Sz B . oAb, B s A 2
B U 2 215 R R R L B 4 A L, GRBIO 3 [H]
mRNA 3K 2 50% ,GRB10 LK 75 N8 St I 5
YRR K e AR . e Ak AR B,
GRBI0 J DX o7 T ¥ 44 Jfd 1% 40 B o, /0 RS 6 ik B
GRB10 F:H (1) £ R4 BUN BRI G SR LA Kt
W RNAL (107 30 il i 33k 1B & 2 32 1A ) HeLa 4
FLE AR GRBIO FE A, 38 m 1 B & 22 038 ) MAPK
She Fl AKt (52 1k, GRBLO & [K] 1% Ty g 2 17 1 5 Jil
5 Z M MAPK {55 . 525 GRBI0O T,
$7% TRAIL W] @ i GRB10 {3k, 1] HeLa 41
MLy A

PTPase-MEG2 J& — i 5 B 28U g 45 & 25 11 N-oK Ui
FLA AR, 7R 2140 Mg A5 RE BB TR P 0% i i v
PTPase-MEG2 3% P e fh T340 T 4 Mo AR 10 7Y

P T T TR e Tl %) o i 5. T A BIF 5 4R TP A
PTP-MEG2 i i ML S RS Jm X 20 240 M 9 A=
Fepsnifpn i TRATL 5 HAE FIBLE A R

Macoilin ( Transmembrane protein 57) | Leucine-rich
repeat-containing protein 14 I THUMP domain- contai-
ning protein 1 AYZNEEAIE MG

Zi LR A il ad AR S A s B A B T
12 25 E A, s KR W TRAIL X%} HeLa 4
JERPE R Z RN (RHRIZER) , £id ZFhil
HALRME R ER . 2 PR EART, A —LER
HAMIIRE S IEBT TR IE 45 R AL, 055 A — L2
53 F R RE H AT ANTE 2 , A fritt— 22 0P
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