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PRb—=2RERZ

MO ZERED Y, FITHBERZAREICK
o THIEASEAET 5 & 5 12 L TR S 2 L
THM AR 72— X (necrosis) &, HIRBBEAIREE
Sh2-FFMBEXBALTHALT K-V R
(apoptosis) &AH 5. THF—¥ AT [REHSE
5512 OBTT7TRI b=V RLBEFITRETH
Bh, KerrHWICENET R b= R oTnb,
TR RIF, F7O0—VRERBLTX AR
B MRase T, BRMICIZ, SMRofM/h, su<F
YOBRENTTRON, BOMRALIZESTKR -
AMMERER L7 #IZT s 07 7 — VEOAEM
JBICEX-oTREEING, 270—-Y A0 L) ICHR
RS2 ST CREMBORBEZH) 2 L3k
WOT, JYVHRICEZ DRET 2. HLENE
BIBHRDOTY FX 27 L7 —EOEHLRL, X b
ViR EDSREBEROTEEAICE S 7 0T F YDNA
DR 7 LAY —LBATORAMLE L (B
BRI TR FRICHEE - RIMS N 52D TDNAS
F—LIEE) BETLN B,

TR b= AOKHE

TRV Z2OBRMEL LT, 7THE—XERIK
H)TDNAS ¥ — %MWM T 5 e, ~FAMREBT
i  R5 k8, TUNEL#, 79—4%4 kX
Y —8:, BFEBSEICI L7 R AMEERH

SERR14%E 7 H24A %3

Ehhhsd. RADHEETIEIEIZIDNAST YV —%
THAO—ABRIKETHREBL TS,

FPHRM—=AOTATH — LEEHR

THRM=V AT, BAD YT FUNMBATE
EENE DI EOMBA S ¥ 37 HRENELT
ABIEBHIONATWS, Chony 7B %2
BGCHENT 270t — A O7 7u—FL L
T, MIBIC7T A=Y RE2FHTHI LTI TH
FRIZHMD 2 VIZRBP T2 5 7 HERIT 5
HEHR—BWTHS. 55T, TOHETHOD
DT RM=YRACHET E5 Y87 HBRESIT
W5, Poland®¥ixt M KIGRMHHT-291Z7 K b — ¥
A %25 L VispheroidDIRETREE L THML
THkBY V2 HEZRILERKE (Z2DE) #H
WwWTHHMBLAZEZ A, cytokeratin 18%
peroxiredoxin 4 AL TW/zo. 7, FUHT-
29 % AT, 7K b— A% FET Sbutyrate
THLE 240 B #% |2 caspase- 4, cathepsin D, hsp27
AWML TWEI b MEER TS, B{LA b
VAZ, MIBIC7 RV 2A2FHTIERODL
S TohAHH%, RabilloudZHi3TV) ~/SIFEBRY: A M fHER
D JurkatiZB{LA b L X %M % % & peroxiredoxins
Dacidic formAWM+ 22 &%, 2DEZHAIVWTH
522 LTv 59, All-transretinoic acid (ATRA)
AW EHFREQ LA (APL) 27K b—¥
AEFHTHIELT, HRIAV LN TV A9,
Wan%5 i3 APLAI g Bk DHL-60% BT, ATRAIZX
STHEHRINLETHE =Y ADTOTF — AR
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37°C 45°C

& [Estathmin (18.5 kDa, p/5.6)%, = 1% thymosin B-4(10.0 kDaLAF, p/ 5.1) %57,

1. &Y 3v2s (45C, 30%) #HDJurkatMBAT &
Wy Ry HoZKRTESKRGE

REFELTWE., Thitks L, STAT3 &
caspase- 3 2SI L, Bcl-2 £p-STAT3IHEAL
TEY, ThETOMEHFIIEHL T,

FAx, TY V3R E R MBHRD JurkatiZE >
IV EGRBILTHEREEINLETH IV RO
O5F— ABENZIToTWwW5b, 45CTI0EH Y 3 v
7 & Y1z Jurkatilie ORIRBN T L Y Y8y BE
2DEIC K - THEELzE 2 5, 55 FHEEI185kDa,
SZEN (pD) 5.6 DAFy FAWMLAE, DR
Ry bDOF N7 HegHRRL, 73/ BREY %
RELZEZ S, stathminTH 5 LW SHIITh
2729, FEORTHRA I, FTFHEREI0.0kDaki
Dpl 51D % Y737 HRAKRy b H45CTH H51CTD
307Dy a vy 7 THMLTEY, 73/ BEFNO
PEDERthymosin -4 THAHZ EZWHLMITL
2w (1), —%, & MESKMBBEMIA PaCa- 2
W avreb525E, TRV RIZALARS
DNAZ ¥ — 3B S b o725, HROBHHA
Rl S it FE s h/z. 2DEICX 540
W% > /8 7 B DN Teukaryotic initiation factor
5A (elF-5A) BZBAHSLTVBIENHLHIITk
o7,

L) —DODT7 R —YADT AT F — AEHDOT

Tu—F¢ LT, —2OHBREIrSTRN—VRFE .

BRI L CREZAR E Bk 2 B L Tl
BMHAT2HERDE. 2, D2rFEHTF
(TNF-a%) WCEoT7R =Y RICKBHERS
ZVWHRERELT, RBOZVERIZZOFE - BE -
EFTOLBED D L EIHDOBBICHEETH5F4
REHELTOBUEENDSHDT, 2DEX AV A
AN ¥ 37 BOBIHR L RBERE 5. B2t
WRICRBLOEZ NS V2B L TR F— Y RIZEI
A HDOT, WHHBKRICRBEDOZ WY V2R S

cKDH-8/11

Abkspot 1 (36kDa, PI47-49)€& . # t&spat 2 (phosphatidylethanclamine-binding profcin : 23kDa, Pf49-S.1) &35 ¥,

2. KDH-8/YK & cKDH-8/11OMBAN st ¥ » /32
RO RLER KD
BB DDOTHLWREENZZIONS.

4 2%, DABRMHMKHKDH- 8 DS v k
W23t L T Dlipid ADFEARONO-4007 DEHER %
ToXb ZA10%DERETHEM TH /2. LA
7%, KDH-8#ilg% ¥ 77u—=rrLTHon
BRcKDH- 8 /11123 L TRREL BB d o 722,
—7%, KDH-8MfaD b 5 —2DH% 77 u—rTh
%KDH-8 /YKIZ# LT, BHKDH-8DZhi
BIZFI L & ) IC60%DERETHERTH 72, &5
12, Z?DcKDH-8/11¢KDH-8 /YKDEfH S v +
12349 % ONO-4007 DAE R DE VI TNF- @ 1253
ZREMOBNCEZZEFWSIITH o T3 1,

TNF-a Lo THHEINET7R b= RICHH
BN EDORERLT) 72D, WLz 28
¥oH 70—, TNF-a 2t L CTRZMHOKDH-
8 /YK & ¥tk O cKDH- 8 /11 DI E I ik &
NI HE ZRIGBERKBTHEL, TORBERL
B L7t %, KDH-8 /YKOAIZRET 25 FHE
£36kDa, pl 47-49D AKX v +1¥, cKDH-8/11i2
W< BB 55 FEE23kDa, pl 49-51DAKy b
2ZRRLE (M2). COHSBLARAEY P2DOF
NOBE2THRERL, TI/JBEZREL-ES
%5, phosphatidylethanolamine-binding
protein (PEBP) TH 5 I & b h o 7219,
Phosphatidylethanolamine (PE) (X1E% Tl
P 2 R AE LA P B & 300 oD S i L T3 Bttt
ZHEFREL TV, 7R M=V ZOHMB T2 B
AMNCBAELTL 32 e WMEShTWSY, Ml
N TPEBPAPEICH AT 5 Z LT X Y MIBBIRE D
NIRRT I NS LT R =V 22WHIL
TVBAEENREZL SN 5. &, PEBPARaf
kinase inhibitor protein (RKIP) ¢RI U ¥ v 32 &

- THBHIEFWLNPITHR o7, RKIPIZRaf-1 D F
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F—EFAL Y EMBEERT 5%, EERRaf-1 &
bIEEHRRAL-1 L HRKELTMAPRF—X¥ ¥
FIUVEERBRICHME T LI TES.
RKIPiZRaf-1 SMEKDIEF Cld e\ hs, HHR
Raf-1 £ &A& L7:RKIPARaf-1 : ZD¥HTH S
MEK & DFEEZHFMHEL, Raf- 112X 2MEKD
Y YL EBA & TMAPHF F —ER B OEHEL
rPHMTE. oK R, Raf-112& 3
transformation & AP- 1 (RFREE PR S h 51
W, B, ARy P1DOFURIAESEBEHNL,
7 I/ BEFIDREEZITo TV 5.

7’07 # — LT & BifBa R

Tasi—Lh9 o, 1) flgrsos
YR EDOMM, 2) My s HORRIK L5
BELFREB X USER, 3) & v 37 HORE LB
DFEH, 4) BFKROF— s X—2{bL itH, 5)
EGREZEORBRER~NDLHATH S, b7
T A — LN OHEME L TR B OB X B My
AT ARBRBORYMBBHIZ2IMLORELERETDH
A,

M ATLAEBETHICNE, ¥/ L2BRT5
ETOHREFORBALFZDEWMTH DY V37 HD
R & BREE & MR DR IZHRIT T 5 LEMD
5. ThODOBIMICBWT, BETFOBEEY
(transcriptome) ¢ BREWTHEL ¥ N2 H
(proteome) % MEREMIZHHT LT/ ABBRBIZT
DRBOBENLERE T —IR—-2LTHIL%E
BH U574+ 3I 7 X (expression proteomics) &
A —7, BEFOEYWTHLBADS V37 H
MRS B WTE, [MRT, k) ITRELR
By, $-2hoBBILEOLHICHESH
50T A ELERETOTFF IR
(functional proteomics) & W5, BI=FIEEY
DERMBHITICIZ, DNAF v 7TED, F97 (¥
Y¥SY—) BRKHED L EPEHTHS. BB
ZurA Iy R, 2RuERKBEY, RS
#riEs »®, Multidimensional protein identification
technology (MUDPIT) #, Isotope-coded affinity
tags (ICAT) #&»» 2 ENEHTHS. Bk S
74 I 7 ATiE, two-hybrid#&E®, 2 XGBMESR
PkBy ), Surface plasmon resonance (SPR#E:) *

3 Tandem-affinity purification (TAP) #3,
Green fluorescent protein (GFP) ¥ % &A3HH
TH 5,

X [

1) Kerr JFR, Wyllie AH, Currie AR. Apoptosis :
a basic biological phenomenon with wide
ranging implications in tissue kinetics. Br J
Cancer 1972 ; 26 @ 239-257.

2) il ®, KWWV, Bio Science HEET 4
TIY—1T7Rb=YRLiE. =ZWIEFE - LA
®aE, ¥4, EH, 1996, 12-15.

3) Wyllie AH. Glucocorticoid-induced thymocyte
apoptosis is associated with endogenous
endonuclease activation. Nature 1980 ; 284 :

- 555-556.

4) Poland J, Sinha P, Siegert A, Schnolzer M,
Korf U, Hauptmann S. Comparison of protein
expression profiles between monolayer and
spheroid cell culture of HT-29 cells revealed
fragmentation of CK18 in three-dimensional
cell culture. Electrophoresis 2002 ; 23 : 1174-
1184.

5) Tan S, Seow TK, Liang RC, Koh S, Lee CP,
Chung MC, Hooi SC. Proteome analysis of
butylate-treated human colon cancer cells
(HT-29). Int J Cancer 2002 ; 98 : 523.531.

6 ) Rabilloud T, Heller M, Gasnier F, Luche S,
Rey C, Aebersold R, Benahmed M, Louisot P,
Lunardi J. Proteomics analysis of cellular
response to oxidative stress. Evidence for in
vivo overoxidation of peroxiredoxins at their
active site. J Biol Chem 2002 ; 277 : 19396-

©19401.

7) Lehman S, Bengtzen S, Broberg U, Paul C.
Effects of retinoids on cell toxicity and
apoptosis in leukemic blast cells from patients
with non-M3 AML. Leuk Res 2000 ; 24 : 19-25.

8) Wan ], Wang ], Cheng H, Yu Y, Xing G, Oiu
Z, Qian X, He F. Proteomic analysis of
apoptosis initiation induced by all-trans

retinoic acid in human acute promyelocytic

NI | -El ectronic Library Service



Yamaguchi

Uni versity Medical Association

116 INOE% $51% #45 (2002)

leukemia cells. Electrophoresis 2001 ; 22 :
3026-3037.

9) Fujimoto M, Nagasaka Y, Tanaka T,
Nakamura K. Analysis of heat shock-induced
monophosphorylation of stathmin in human T
lymphoblastic cell line JURKAT by two-
dimensional gel electrophoresis.
Electrophoresis 1998 ; 19 © 2515-2520.

10) Nakamura K, Fujimoto M, Tanaka T,
Aoshima M, Kuramitsu Y, Furumoto H, Takai
K, Nagasaka Y. Heat stress increases
thymosin beta 4 and stathmin in JURKAT
cells of a human T lymphoblastic cell line.
Electrophoresis '99 ( abstract) , Jap J
Electrophoresis 1999 ; suppl. 1 : 60.

11) Takeuchi K, Nakamura K, Fujimoto M, Kaino
S, Okita K. Heat stress-induced loss of
eukaryotic initiation factor 5A (eIF-5A) in a
human pancreatic cancer cell line, MIA Paca-
2, analyzed by two-dimensional gel
electrophoresis. Electrophoresis 2002 ; 23 :
662-669.

12) Kuramitsu Y, Nishibe M, Ohiro Y, Matsushita
K, Yuan L, Obara M, Kobayashi M, Hosokawa
M. A new synthetic lipid A analog, ONO-4007,
stimulates the production of tumor necrosis
factor-alpha in tumor tissues, resulting in the
rejection of transplanted rat hepatoma cells.
Anticancer Drugs 1997 ; 8 : 500-508.

13) Kuramitsu Y, Ohiro Y, Matsushita K, Obara
M, Kobayashi M, Hosokawa M. The

- mechanism of locally enhanced production of
tumor necrosis factor-alpha in tumor tissues
by the administration of a new synthetic lipid
A analog, ONO-4007, in hepatoma-bearing
rats. Anticancer Drugs 1997 ; 8 : 886-893.

14) Kuramitsu Y, Matsushita K, Ohiro Y, Obara
M, Kobayashi M, Hosokawa M. Therapeutic
effects of a new synthetic lipid A analog,
ONO-4007, on rat hepatoma KDH-8 depend on
tumor necrosis factor-sensitivity of the tumor
cells. Anticancer Drugs 1997 ; 8 : 898-901.

15) Kuramitsu Y, Fujimoto M, Tanaka T, Ohata J,

Nakamura K. Differential expression of
phosphatidylethanolamine-binding protein in
rat hepatoma cell lines: analyses of tumor
necrosis factor-alpha-resistant cKDH- 8 /11
and -sensitive KDH-8 /YK cells by two-
dimensional gel electrophoresis.
Electrophoresis 2000 ; 21 : 660-664.

16) Emoto K, Toyama-Sorimachi N, Karasuyama
H, Inoue K, Umeda M. Exposure of
phosphatidylethanolamine on the surface of
apoptotic cells. Exp Cell Res 1997 ; 232 : 430-
434.

17) Yeung K, Seitz T, Li S, Janosch P, McFerran
B, Kaiser C, Fee F, Katsanakis KD, Rose DW,
Mischak H, Sedivy JM, Kolch W. Suppression
of Raf-1 kinase activity and MAP kinase
signaling by RKIP. Nature 1999 ; 401 : 173-
177.

18) Yeung K, Janosch P, McFerran B, Rose DW,
Mischak H, Sedivy JM, Kolch W. Mechanism
of suppression of the Raf/MEK/extracellular
signal-regulated kinase pathway by the raf
kinase inhibitor protein. Mol Cell Biol 2000 ;
20 : 3079-3085.

19) Wasinger VC, Cordwell SJ, Cerpa-Poljak A,

Yan JX, Gooley AA, Wilkins MR, Duncun
MW, Harris R, Williams KL, Humphery-Smith
L. Progress with gene-product mapping of the
Mollicutes : Mycoplasma genitalium.
Electrophoresis 1995 ; 16 : 1090-1094.

20) FH A, TUFF I T A0, W/E O,
FE AR, WL, ER, 2001, 1-39.

21) The
http://yprcdb.proteomix.org/new/main.html

22) BEE R, Mgz, DNAF v 7HiKL Z
DI =77 L OBEETCHITT -, RAK
HERFEFE 1999 ; 43 1 5257

23) BB, ~A2aF v F/F ) F v TEMIC
X257 LR, EYWIEALS 2000 ; 44 : 85-
89.

24) O'Farrell PH. High resolution two-dimensional

Human proteome Organisation.

electrophoresis of proteins. J Biol Chem
1975 5 250 : 4007-4021.

NI | -El ectronic Library Service



Yamaguchi University Medical Association

TRM=2DT 0T+ — LB 117

25) R, BEREMEREGH  ERALEE
Bidk, HEAEILZEEE, RELERA, XX,
2001, 153-167.

26) Rabilloud T. Two-dimensional gel
electrophoresis in proteomics: old, old
fashioned, but still climbs up the mountains.
Proteomics 2002 ; 2 - 3-10.

27) Washburn MP, Wolters D, Yates JR III. Large-
scale analysis of the yeast proteome by
multidimensional protein identification
technology. Nat Biotechnol 2001 ; 19 : 242-247.

28) Gygi SP, Rist B, Gerber SA, Turecek F, Gelb
MH Aebersold R. Quantitative analysis of
complex protein mixtures using isotope-coded
affinity tags. Nat Biotechnol 1999 ; 17 : 994-
999.

29) Zhou H, Watts JD, Aebersold R. A systematic
approach to the analysis of protein
phosphorylation. Nat Biotechnol 2001 ; 19 :
375-378.

30) Fields S, Song O-K. A novel genetic system to
detect protein-protein interactions. Nature
1989 ; 340 : 245-246.

31) Nakamura K, Takeo K. Affinity
electrophoresis and its applications to studies
of immune response. J Chromatogr B Biomed
Sci Appl 1998 ; 715 © 125-136.

32) Salamon Z, Brown MF, Tollin G. Plasmon
resonance spectroscopy : probing molecular
interactions within membranes. Trends
Biochem Sci 1999 ; 24 : 213-219.

33) HIlE. HPLC-MS&ZHLE LKA MY/

LFRNT. AW BRALS 2000 5 44 : 91-95.

34) Gavin AC, Bosche M, Krause R, Grandi P,
Marzioch M, Bauer A, Schultz J, Rick JM,
Michon AM, Cruciat CM, Remor M, Hofert C,
Schelder M, Brajenovic M, Ruffner H, Merino
A, Klein K, Hudak M, Dickson D, Rudi T,
Gnau V, Bauch A, Bastuck S, Huhse B,
Leutwein C, Heutier MA, Copley RR,
Edelmann A, Querfurth E, Rybin V, Drewes
G, Raida M, Bouwmeester T, Bork P, Seraphin
B, Kuster B, Neubauer G, Superti-Furga G.

Functional organization of the yeast proteome
by systematic analysis of protein complexes.
Nature 2002 ; 415 : 141-147.

35) Einbauer A, Jungbauer A. Recombinant
autofluorescent landmarks for standardization
of electrophoretic migration of proteins.
Electrophoresis 2002 ; 23 : 1146-1152.

36) FARIfT. TuFA I AMRCHBILIEAE
DFHERE. EFDHWA 2002 ; 202 : 49-53.

NI | -El ectronic Library Service



