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DNA and Proteomic Expression of Cervi parvum cornu Herbal-acupuncture Solution
(CPC-HAS) in HepG2 carcinomar cells
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Department of Acupuncture & Moxibustion, College of Oriental Medicine, Daegu Haany University

Abstract

Objective : It has long been known about the osteogenic effect of CPC-HAS on bone tissues. However, it has not been determined the
effect of CPC-HAS on cancer cells. The purpose of this study is to screen the CPC-HAS mediated differentially expressed genes in cancer
cells such as HepG2 hepatoma cells. Oligonucleotide microarray and proteomics approaches were employed to screen the differential
expression genes.

Methods : CPC-HAS was prepared by boiling and stored at -70°C until use. Cells were treated with various concentrations of CPC-HAS
(0.1,0.5, 1.5, 10, 20mg/ml ) for 24 h. Cell toxicity was tested by MTT assay. To screen the differentially expressed genes in cancer cells, cells
were treated with 1.5mg/ml of CPC-HAS. For oligonucleotide microarray assay, total RNA was used for gene expression analysis using
oligonucleotide Genechip(Human genome U133 Plus 2.0., Affimatrix Co.). For proteomic analysis, total protein was analyzed by 2D gel
electrophoresis and Q-TOF mass spectrometer.

Results : It has no cytotoxic effects on both HepG2 cell in all concentrations(0.1, 0.5, 1.5, 10, 20mg/al ). In oligonucleotide microarray
assay, the number of more than twofold differentially regulated known genes was 23 with 5 up-regulated and 18 down-regulated genes in
HepG?2 cells. In proteomic analysis, three spots were identified by 2D-gel electrophoresis and Q-TOF analysis. Two down-regulated proteins
were aldehyde dehydrogenase 1 and enolase 1, and up-regulated protein was fatty acid binding protein 1 by 1.5mg/nl of CPC-HAS.

Discussion : This study showed the screening of CPC-HAS mediated differentially regulated genes using combined approaches of

oligonucleotide microarray and proteomic analysis. The screened genes will be used for the better understanding of the therapeutic effects of
CPC-HAS on cancer fields.

T(ey words : oligonucleotide microarray, CPC-HAS, gene expression, HepG2
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t}. Total RNAS E)st7] ¢]s}ed, tri-Reagent kit
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4) MTT(tetrazolium-based colorimetric) assay
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5) Oligonucleotide chip A4f
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2 2391 biotin-labeled cRNA+ BioArray
HighYield RNA transcription labeling kit(Enzo Diagnostics,
Farmingdale, NY, US.A)E AF8-3}0] in vitro HAPYE O 2
utEQIth = biotinylated cRNA+= RNeasy minikit
(Qiagen, Valencia, CA, US.A)Q. 2 cleansly & 54
&+91th Biotinylated cRNA 20pg & 94°C ¢-5-4(200mM
tris-acetate(pH 8.1), S00KOAc, and 150 MgOAc) £rofl 35+
7+ Fo] ¢k 50 nucleotides 7] % YHE${ U} Hybrid =3¢
22 15,9 HA ZAFE cRNAS Eukaryotic
Hybridization controls( <= cRNA$} oligonucleotide B2
hz =o] 9o o= miEHst Human Affymetrix
chip(Human genome U133 Plus 2.0)0]] 45°Co A 16A17F
%9} Genechip Hybridization Oven 640(Affymetrix, U.S.A.)
S o] 83}o] hybridizationA| Zth. 1 F-o chips
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low-stringency buffer (6 X standard saline phosphate %
EDTA, 0.01% Tween 20,0.005% antifoam)o] A 10cycle(two
mixes per cycle)Z A2 9 high-stringency buffer(100N-
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2000 4] deycleE A28} streptavidin phycoerythrin © =
A sath o) FAA o)o}A normal goat IgG et
biotinylated mouse antistreptavidin antibody 2 WH-g-A]7] 32
T}A] streptavidin phycoerythrin® & 4 8}$3t}. Chip
Hewlett Packard Gene Array Scanner(Affymetrix, Santa
Clara, CA, USA)E 27814 th AS7EE 1509 1
Azjel| o] A3 th MAS (MicroArray Suite)
version 5.0 o] &8k spHigtel FASEE THEEA
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Fig. 1 Procedure of oligonuclectide chip assay.

6) Proteomic analysis
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Fig. 2 Procedure of proteomic analysis

(1) Analytical two dimensional (2D) gel electrophoresis

% flkeol MELEREES 15ne/dE A3 F
247y Fok WhEAlA Aozl fifel 8M urea, 2%
Nonidet P-40 (NP-40), 2% ampholytes (Ampholine pH 3.5
and pH 5.8; Amersham Pharmacia Biotech, Uppsala,
Sweden, 5% polyvinylpyrrolidone)7} 3 A|eFE AR
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(Kubota, Tokyo, Japan)el| A 5% F<b 94l EEE 23]
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gelo] A 35SmAE AA 81

(2) Gel scanning, image analysis, in-gel proteolytic
digestion
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FEBEm e THEAEEs] heh DNA 3 o d e

. % #& ol A H2A gitol Z—?_’ BESHERS ¢58 53
8] el 7 e AL Sme/nh)d HRLCE U
L MTT assay of Jptrakal et
g A8 $ 2477 ?] HHhE SRS At 1) ZEEEO| 1@y SE&E T
H,05, 10ng/ml ol A= S35 ik M@hko] =%,
1.5, 10, 20mg/ml (¢F 15%)1 1% THAT v aske] Hie BERol 2v) o) AF MinE EEFE human mRNA

Hot Astgl oy £ET X}O] & AATHFig. 3). UCIA(upregulated during camptothecin-induced apoptosis of
U937 cells)(GB (Genebank) No. BG389789), regulator of G
protein signaling RGS12(GB No. AF030110.1),
MAPK(mitogen-activated protein kinase)8 interacting protein
3(GB No. BF445013), PP1650 unknown mRNA(GB No.

AF217988.1) 5 57) S thTable 1, Fig. 4-1).

2. Oligonucleotide chip 4t
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Fig. 3 Effects of CPC-HAS on HepG2 cell proliferation

* : Statistically significant value compared with control data. (
CPC-HAS ; Cervi parvum cornu Herbal-acupuncture Solution

: P<0.05)

Table 1. Increased Genes after Treatment with CPC-HAS in HepG2

Signal Log Ratio Descriptions
37 BG389789 human mRNA upregulated during camptothecin-induced apoptosis of U937 cells
33 AF030110.1 regulator of G protein signaling RGS12
33 BF445013 mitogen-activated protein kinase 8 interacting protein 3
2.7 AF317887.1 monoclonal antibody 3H11 antigen
27 AF217988.1 PP1650 unknown mRNA
1.7 M10098.1 1 8S rRNA gene
1.6 1.32662.1 prostaglandin E2 receptor
1.6 AJ001306.1 PDZ domain protein
1.6 AWT36788 gastric protein YC12P
15 BG391060 coilin
1.5 W80468 histone deacetylase 3

CPC-HAS ; Cervi parvum cornu Herbal-acupuncture Solution
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AW736788
BG391060
W80468

1 1 1 L I L L

0 05 1 15 2 2.5 3 3.5 4

Fig. 4-1 CPC-HAS increased their gene expression in HepG2.

Each bar indicates fold increase as shown in Table 1. X-axis indicates fold increase of
CPC-HAS compared to control and Y-axis indicates genebank numbers.
CPC-HAS ; Cervi parvum cornu Herbal-acupuncture Solution

019617.1), type I Golgi membrane protein(GB No. AT811298)
T 187190, o] QY% lactate dehydrogenase A(GB
No. AY 009108.1) 52 #EgHC] b5 9 tHTable 2, Fig.
4-2).

2) %REO| BAE EET

BEgRO] 28] o)) ¥ EETE olfactory receptor
family2(GB No. N54813), TR2(GB No. M21985.1),
crystalline, YA(GB No. NM_014617.2), CA11(GB No. NM_

Table 2. Decreased Genes after Treatment with CPC-HAS in HepG2

Signal Log Ratio Descriptions

43 N54813 olfactory receptor, family 2, subfamily W, member 3 pseudogene
4 AF239723.1 AKAP-associated sperm protein

3.7 M21985.1 TR2

3.7 NM_152711.1 MGC43033

35 AF130106.1 PRO1107

-34 NM_014617.2 crystallin, gamma A

3.3 AW166711 KIAA0403

32 BG200397 lipoma Li-294 ectopic sequence from HMGI-C fusion

3.1 NM_019617.1 CAll
-3 AAT36604 KIAA1189

-29 AI811298 type Il Golgi membrane protein

29 R93946 bHLH protein DEC2

2.8 NM_023067.1 FOXL2

-2.8 AF222345.1 suppressor of fused variant 3

-2.8 BC034348.1 hypothetical protein LOC284837

2.8 AF009266.1 clone FBA12 Cri-du-chat region

2.7 ALO31588 ortholog of mouse transmembrane receptor Celsri

2.1 NM_152539.1 hypothetical protein FLI32859

-1.6 AY009108.1 lactate dehydrogenase A

-1.5 AF251054.1 NDR3

CPC-HAS ; Cervi parvum cornu Herbal-acupuncture Solution
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N54813
AF239723.1
M21985.1
NM_152711.1
AF130106.1
NM_0146172.2
AW166711
BG200397
NM_019617.1
AA736604
Alg11298
R83946
NM_023067.1
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NM_152539.1
AY009108.1
AF251054.1

I I
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Fig. 4-2 CPC-HAS decreased their gene expression in HepG2.
Each bar indicates fold decrease as shown in Table 2. X-axis indicates fold decrease
of CPC-HAS compared to control and Y-axis indicates genebank numbers.
CPC-HAS ; Cervi parvum comu Herbal-acupuncture Solution

3. Q-TOF 43t

S Alo) B RS e e
271 9]8te] 2D-gel A 71953 Q-TOF ,\;r o A
T HepG2 filell BEEZEs A2l 8 5 380 o
£9] oA xo|E H|wslgith H]L k=S im]DUr /L
el g d s 5 agiajelr)
o] A5k 2Dgel A7)9%

il

J::
RURNCE D)
ol
i @ 3 ao

ox \‘\— 12

AFOZ NEAMA F jEbd TS spot 134 spot 2z}
W9k Spot | B AL QTOF MO FAT 43
ldehyde dehydrogenase 1(GB No. gil2183299)¢] %)
enolase 1(GB No. gil30583767)] ¢} thFig. 5-a).

BHYEST A2 < minEs 9dE 5 YFE spot
3} Weety 722 by o s =45t} Spot 32 faity
acid binding protein 1 (GB No. gil4557577) = BFalf2L %
gho] = 9l vhFig. 5-b).

A2 spot 2

e ’ -
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= * IR w
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e L B : i ,*
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Control CPC-HAS

Fig.5 Proteomic analysis of HepG2 cells after CPC-HAS treatment. Confluent HepG2 cells were treated with 1.5mg/
ml of CPC-HAS for 24hrs and total proteins were obtained and analyzed as described in materials and
methods. Control was no treatment with CPC-HAS. Spot 1 is a single circle in control. Spot 2 and spot 3 are
upper and lower circle in CPC-HAS(1.5mg/ml), respectively.

CPC-HAS ; Cervi parvum cornu Herbal-acupuncture Solution

11



BRI A9 A2

N. &

E -

ol it %ﬁ:a% Aake Fo1R NAE 3%
B OEE Mt 2 A=l oste] g e 9 A
gho] et 1 733% B it fFedor w4
A wEe Fo=M P49 B8 Ml 29 55
o W g, R AW 7 EEY] R R B S

5 e S4) ool A% AEE 2B,

o

K
R
N
)y
o o
i
¥
°,
=)
i

S
ek

5% TR
Bkl Agude] me AF LY, AEH A 52
sl A AAHLE WO Q1T LAl Hsh

gell ohel PR B 19509M 7= Tl
ko], 1960t o = ko), 1970t ol = Hikd
frEsEgol, 1980l = GuiiRiko]l LAt ued ~
Ae) g A B 5 R0 Hest o
o molME AAT BEERY e TS AL
Abdol, Zhzke] @A R Ee] QlOnE ol
Bk e @ f“{ o] HAE ekl AT
Jol Tt mEAne] A TR R B
B, L R aﬂ;@a% ol tiste] AR AFe
ol T > N, I, g ME BE, BUE, R
"E i, RE, R A %91 17" ol M FHshiL ,%‘UP‘”. i
1 Wik, gl B Ik
2 b B AV e biee
0] 9(;55]01 Hug—gg]_‘:_ Zﬂgi 2 4 1otq B s
AN, M, Bk, AR SO Rk
SRR, RS, TROER, THMILR, %ﬁi%ﬁ%‘* <9
AR 2 PAERETRS) kel AA S S,
SRR KRR R o 7iste] IS
Helste] HRIGH RAT, BEEE B PHMSUEE st
of Mgkt EMERS Boted AAY HiRge =YL
He S AAANA RS BRcE BRSNS
choksl gisie ol & b At 2El AdH AL
olth o 52& iRl Ay ICRA A4 =1
IEgse] #91E, BAlfeh THile
Tk, KAEMe A amE IL-29
S 45 23 Mgt s HE
3 AT AeE, A S alEsE el

—{u:

rl

214
°l
B

H&

Ao
o
i
)

A=

12

”L’

S o gEmEdol HEEshs RWEARMEN EEE
< etk A3E Bt

#5$5 (antler, Cervi parvum comu ; CPO)-& TR ARKRRE,
wol| 2 o)) 2 BB, HERL, FREIL A E, A
1S9 o s AR, MERRE, B, 515
= oA R sEike] Bl AMSEe] stow, FhE A
naw = 2742 w87 A0 2= leucine, methionine,
lycine, glycine, proline, glutamic acid & [7%¢] amino
acid, galactose, hexose, glucose, pentose & - % Ca, Mg
ALSIL,P 5 1359 F7]1947t FAHATh

A2 Biel gl ¥ QFE 4 50 4%

N3} SRR W ARE F TS EEO LK
RE, 492 97 2A2HE ASRES AEadt
23] 7} 08 EE FEEY Al HETold
°

S PSR R ACRE WD o e i

=4
5 S

c

of #S IS o EmE HES

T 9ol A9 fle AAeI

olol| Fapkhy VeHIMIES Bk Zo] olsf sl EikH
< dale dol Tgol He 71k ARR 2

G oEE HEOR WHEmS A RS

3 7 A, Eaafrel # A oligonucleotide chip assay

=3 k=l mET B

o
H
lo,
|

3} proteomic analysis 7} &
Grieisites

AD R EETE 23 1 #iee doplisd £
#1 2] Southerno]t} Northern blotting, PCRS 7|22 %
SSH(substractive suppressive hybridization)*, RDA

tlo o B‘E i

(representational difference analysis)*” a2}3l difference
display>® JifEo] QAN B el RNAZ 2323
o BpEo] ol SR Qe BETE Bl
g s 7} o ZEy 2 DNAchip 7€) =942
2 o] Fof fge] #7149 A7)k wHE QT o]
& wWaA HAste A7)

Bt g A
Agste] W 2R AHE Zed ol mFe

2 Aol AAEE AR AL B FRIN & ¥
e e gl fAELE

=& 4 9+ DNA chip”
off e AY vl
wT a5 U A

AF2-3} 7 9lek o] cDNA chipe] o8] 714 @&
223 4= 9)7] wjEo|th —fiE oligonucleotide chip
2e 27)9 feigel BN RALES we T

| =1
EETE AR A F ok Affymetrixit™ <

o@m

YA EATh A v |
© & oligonucleotide chipS &

Fmd} rlo mlo o



computer chipg W& ) A}8-E= photolithography 24+
JNes Sgetel st fEjd el 4 e gE
nucleotide 55 214 $HAI S Th Affymetrixjit* <= o] 7]
&g AMEEle] Z7)o} 1.28at Stell 65000719 THE
oligonucleotide & 7} chip& THEA T, Al 400,000
7 olAFe] T oligonucleotide = 7}X chipg wE ¢
th 74719 oligonucleotide &2 15-2570¢) &47)

©m, oligonucleotide 7} A H = §2] 9]
7

ol T 4 A BREAVE B

o] 9tk AT ol5 Hzal= o niziet sher 54
2 9o glo] 7)) A" S gtk ojelet AL
o]-g-sto] EW3E] A photomask = ?IOﬂ = UE

Eol7t 23t 9l
3 SFREEES
W chipg §7H4 4717} e
IS HA s A7 7HA
. cDNA microarray chip3} oligonucleotide chip2]
& chipol] 9718 EET thAo] 25merE A&
ojgh & AolR Wil EET HES U
A 220]= oligonucleotide chip& YHE W E{ET-2]

<

o,

l

rd

S

Fir

et tlo
S

Y
e
)

oo M

ol
—_

RS dEste) @St AV o FRE
2072] 25merso) shube] EET-E vt A
O met Zi7ke) A 2 AR HSEok ok
ol oligonucleotide chip’=. ¢<DNA microarray chipz}+ w}zir}
A 3 AT BESE BETE RS S 9o W
gk obuy e} B qu”V]‘: o 4 Qlok E8 Affymetrix
oligonucleotide chip2- dfi}e] @7iqdyt el Ad
S A Y AAES o) gslo] & el A7l Edw
o|7bA k. Zropdl = 9]tk whEbA oligonucleotide chip 2]
AW A 2 HEF BES AT £ oY, EAR

A S =
2o o BEFES @ W) B4 A AAE
o A, AT

EAYolE AME & oy AR W
% =al T:Eﬂ ol& 71=gtch TR oA

7ol o1& Thsaim, AAARE 4
4% 9 R A7) o8 7}

$48 59 A7 9 2
Hele 48

O] Q. 7}._‘1;}

re Mg r\r O rl o

12 oo @

N,
> g

Ir &

n2
TN e 2

xR g I
iim&oir{m+i
F T‘XE‘FU
‘L oo

Y
o,
off T
b1
il
e
o
<
T
N
4o B
e
Z
,-i
s;,
%
£
<
d\
zé
tio

B BB FRiARee L) o) &

DNA ¥ 9937

SHITh BEEEEHOR A e] 5 24417 5 b S A
HEW BE fRAEel A% 05mg/molME 2358 B
ol e AL BoF Ok 15, 10, 20me/ nl ofl A
= BEF vt g 2ozt YTk

Mie 858 SRS o TR

B ol #
] ]8}04 cDNA microarray 77472 A

)Mo= Ay
akarh

WHGEN e A ¢ el MinEe AmET
+ human mRNA UCIA(GB No. BG389789), regulator of G
protein signaling RGS12(GB No. AF030110.1), MAPK 8
interacting protein 3(GB No. BF445013)¢] 9Jith o] £]ef
% PP1650 unknown mRNA(GB No. AF217988.1),
prostaglandin E2 receptor(GB No. 1.32662.1), coilin{GB No.
BG391060) 5-¢] A}k

MAPK family memberse 9| F-81749] ~EH 2o 1)
st fmpel AEE FAkEH HeHel QAR A

B2 o] & =4, ERKs(extracellular signal-regulated
kinases), JNKs(c-Jun N-terminal kinases)2} p38-MAPKs©]
U} ERKse el Aol INKse} p38-MAPKs<= il
S} Aol ot wmkal EHO 2ste] MAPK 8
interacting protein 39} #tEHo| BiNEHE A& EEHE
1 EM ] IS M 7)1 e E48Ad 9
B AL+ 9es e

TGF(transforming growth factor)-f+= th7l Abshel b
A IS Fish iR M e SR E A e, i
St A prostaglandin E2 receptori} COX 2
(cyclooxygenase-2)] FigAo] EA13tE ™ TGE-Flof ¢
MY 58 SRR S5 EE AR ‘/FE}”BF‘”
A FEE) 23 prostaglandin B2 receptor] EEH
o TGF-plo] o|¢k {iif BIE MdcRE I5AA I
T el @RS Milshs 2R ERE .

CBs(Cajal bodies)¥ nuclear suborganelles = 2h2 ¢
RNAY #]91¢] RNAZE HAb & A4 dAld Y=
ujgith W 49 CBs7h vhakdt el o] ol A
o] i, oW A 1 FE ZEskEA ofF
21} coilin®] 7HEA] Weke] I 45 AAsted $L
3t oe-S godeitty g 1) coilino] FEfEel Al
olmer AT fr%o} Aol E%ML R RO g
o) glons o] Fio digtol= FrhAQl At &
S AR /EE\*%%U}.
Eﬁ Sgiis Heler 73 iR ARl M BEERe]
\&{%-7-+ olfactory receptor family2(GB No.

mmzﬁ_



Rl alai A Ao A2

N54813), TR2(GB No. M21985.1), crystalline, YA(GB No.
NM_014617.2)7F 9t ] 9= CAI11(GB No.
NM_019617.1), type 1I Golgi membrane protein(GB No.
AIB1129R), lactate dehydrogenase A(GB No. AY(009108.1)
S0 SEET O ol A AT

TRE A Z A 2bhe] Azl A#EF thioredoxin
o] @S A, &gikke] AT #wine AFEY
FElE il A &3] HFE s A shE ol
A& TR isozyme (TR1, 2, 3)¢] &Ado] #Efpso Aobs.
B o)stol TR29 B#Ho) W8 AL HH 24
e QS RS HOUE 95E Sl

CAILS A4 A% 23N f0] Hut A2

BOgglEo A A EIES Mkt M= ol
HA] g Aolo, 82% 2] FiEcl M CAlL gened) 3
giol i ACE HEHd oW e A7y vt
A Hojeh 22 A Woke] dRdAE gl

Rl T BACT

LB
_._4

RO T WEHATF. CALLE FE) ool 3o i
BLEE ROZ Vehgo, obF CAuo) FaiEo A o
wek QS ok +

Ao et BT AJHolH,
& 7

o] F&o distels F7HAQl At 8% ALR
BRE T Tuole RS Q-TOF 7pfirol A #gie] i
¥ A= L}E} dehydrogenase &} H]S:8k EA7})
mlcroarrayd M& R E}—L‘ Aot o= EHC] #i
et A A %

QL T RS e PoER g
Q

w2l B AEH AFAHELS g
B alAgste] pirEde A% 2 1 F2E 998 ¢
otk QTOF= E§HEe] &EAlsls 54 29 A9
7150 S48 By ol CIDE o8-8 fragmentsE
w2 AR AT 4 vk wEby BEEMER AT
of #E AEE vehle ddES X%71 5%1'5}04 2D-

of EHgmEs Ml 5 B %‘%‘4@%5’4 %“4 2t
ol& W F Hint WAE vehle wids 5 8
ol 7t Elet Ae& AAst] A8

T Mkt EEEsS Adsty Sa% ¢
Q& QTOFE Fsfod 4t 23, aldehyde
dehydrogenase 1(GB No. ¢il2183299), enolase 1(GB No.
gil30583767)2] #iEio] Wi EASL fatty acid binding
protein 1(GB No. gil4557577)2] ##H0] =l SArk

Aldehyde dehydrogenase+= ethanol detoxification % 21

14

AAg BA9 tAtel retinoic acid®] 4 A8 A
. R Eﬂﬁoﬂ/ﬂ ohebA okl WA BifEiaEE T Al
aHA Hle 9olo| i ol HiEMMENA e A+

o A} hsp27, rel, aldehyde dehydrogenase 1, vimentin®] ##
g EE AT £ ey o5 fuEH WA
Agte] ¢l ZoF Ho ZIrh® wrebA, aldehyde
dehydrogenase 19] #5862 HbE HEC HUEH WA
3 BHo] Qe Th WS MR FEE
e Yol 2eAe BhiE £ 3e Ads 9y
&t} Fatty acid binding protein 1] % & |
wgslo) g ALe WolAk AWE BT
Slste] Mg AoE HHE.

A BB R MYEMITAel BESEEE EH R
MRS HEl FHEEE EET ¥ ohzt #ige #
HEEs BT S it o, 53 SRk
P48 2 & U 1S el AL i B
HE uh= BN EES 2ol Adehe AF 1K
71 e 5 e owsh, A R 2 kA
al7] aiMe o Be Mgt FeHolop & Aow
EEth

=

i

=

i

FE

V. &

1

BEEENS) JUESES WA Il 3
Al oligonucleotide chip assay®¥ 3} proteomic analysis”| ¥
& Boto] KB GEMET S e R oet

[} ;k%L\E
7]51.-—_‘ E Al = 1:)\}\

1. MTT 5ol A B IEAES 0.5, 1.0mg/ml ol A AT
gEe) EER e, g FrAME B
Hj3) AR AR #el WSE ZolX ok

2 BHYSGN BE B B v Be] 24 o]
A e EEF5 human mRNA UCIA, regulator
of G protein signaling RGS12, MAPK 8 interacting
protein 3 5- 571 ¢tk

3 EE W HRE vie EE o] B
o] 2u] o]At A E A olfactory receptor family2,
TR2, crystalline, YA, CA11 5 187} Stk



4. Q-TOF 7ol 4] aldehyde dehydrogenase 1, enolase 1
o] FEERC| Wi E AL fatty acid binding protein <]
BEEAO] N ATk

e EE

ol ol WEEE il that
¥ roteomic analysis”] %

#FES oligonucleotide 3473} p

B KR BEY 7 ANT A BE 2RS e
e
MR RA AR 98 )z AR 4T 5

BENH

—_—

AEishr oe St Mg e &

19921, 3,27,36,91,99, 137-192.

257174, 2003F APEIRIBAAE. A BAA.
2004 : 22-4.

.Ut A e A At s Ry
1993:662-73.

4.El-Aneed A. Current strategies in cancer gene therapy.
European Journal of Pharmacology. 2004 ; 498(1-3) :
1-8.

5. Guimaraes MJ. Lee F, Zlotnik A, McClanahan T.
Differential display by PCR:novel findings and
applications. Nucleic Acids Res. 1995 ; 23(10) : 1832-
3.

6. Kurian K, Watson CJ, Wyllie AH. DNA chip
technology. J Pathos. 1999 ; 187(3) : 267-71.

7.DeRisi JL, Penland L, Brovn PO. Use of a cDNA
microarray to analyse gene expression patterns in
human cancer. Nature Genet. 1996 ; 14(4) : 457-60.

8. Sapolsky RJ, Lipshultz RJ. Mapping genomic library
clones using oligonucleotide arrays. Genomics. 1996 ;
33(3) : 445-56.

9.Collins FS, Patrinos A, Jordan E, Chakravarti A,
Gesteland R, Walters L. New goals for the U.S. human
genome project: 1998-2003. Science, 1998 ; 282(5389)
1 682-746.

107084 A4S )89 FUEZ AnA AU,
8 AEA

re

A 13 Foprs

6% proceeding.
1998 ;1 : 32-6.

sk el IFRdiiEel thd DNA 3 9 g

QL
)
0
%
oo
ey
(&
p—
—
)
&0
<n
B

14. 5&**"4 MR, ol g, A& BE G| DNA
chipS FIFEH BET B o7 KEBEAPEHE.
2003 ;20(3) : 34-44.

IS MOAEdE . e AR TSR SR, A AL A&
1980 : 41, 45, 97, 168, 243, 295-296, 407, 447, 469,
473, 577.

16. F k. AU M2« 4103, 1988 : 486-96, 720.

17. 54 SERIRGOAESE. A& L. 1984 1 25-7.

8. 2B RAE Wk - MUERE R RS
<F>. 448 HEraE. 1994 1 1457-67

19. AR, ke, MRS NS850 Lidocaine S
st AsEEge] HEE 9 sl WAE

R RHEZEL 1995 20(3) : 21-40.

i?‘é AR 2hE LSS ProeER B

RO, KBS E il 2000 5 17(3) : 151-67.

21.1U$ BRI REEE iR AR Mg ok
FRii. 1991 : 545-6.

2. BRI AR o) BHADTFAY. A
HAAS] 1987 : 98,

3. 6].}\]—0J 71 OiEH /\ob\% Z438], Aol ol/\}u]ur

o BH B EEIERC) Bl wEd e
of MA= fA. kiﬁﬁ’\”@ 2001,18(5)-122-
35.

24, A BEHS RO B R
TAZE. KA R EA=E 2001 ; 16(1) : 91-110.

25. 47 2], Cholesterol #%5 %52 Mi# & cholesterol
o) wlAe e A GBS 1976 5 60)
314-20.

26. Schuler GD, Bonguski MS, Stewart EA, Stein LP,
Gyapay G, Rice K, et al. A gene map of the human
genome. Science. 1996 ; 274(5287) : 540-6.

27.Hedric SM, Cohen DI, Nielsen EA, Davis MM.

Isolation of cDNA clones encoding T-cell specific

20.

>L E”H; UE ‘iu\\

membrane associated proteins. Nature. 1984 ; 308
(5955) : 149-53.

15



gtk S84 A9 A2z

28. Liang P, Pardee AB. Differential display of eukaryotic

messenger RNA by means of polymerase chain
reaction. Science 1992 ; 257(5072) : 967-71.

29. Mason 1J, Taylor A, Williams JG, Sage H, Hugan
BLM. Evidence from molecular cloning that SPARC,
a major product of mouse embryropariental endoderm
is related to an endothelial cell culture shock
glycoprotein of Mr. 43000. EMBO J. 1986 ; 5(9) :
1465-72.

30. Liang P, Averboukh L, Keyomarsi K, Sager R, Pardee
AB. Differential display and cloning of messenger
RNAs from human breast cancer versus mammary
epithelial cells. Cancer Res. 1992 ; 52(24) : 6966-8.

31. http://www.affymetrix.com

32. Wada T, Penninger JM. Mitogen-activated protein
kinases in apoptosis regulation. Oncogene. 2004 ;
23(16) : 2838-49

33.Han C, Demetris AJ, Liu Y, Shelhamer JH, Wu T.
Transforming growth factor-beta (TGF-beta) activates
cytosolic phospholipase A2alpha (cPLA2alpha)-
mediated prostaglandin E2 (PGE)2/EP1 and
peroxisomeproliferator -activated receptor-gamma
(PPAR-gamma)/Smad signaling pathways in human

liver cancer cells. A novel mechanism for subversion of

16

TGF-beta-induced mitoinhibition. J Biol Chem. 2004 ;
279(43) : 44344-54

34. Shpargel KB, Ospina JK, Tucker KE, Matera AG,
Hebert MD. Control of Cajal body number is mediated
by the coilin C-terminus. J Cell Sci. 2003 ; 116(Pt 2) :
303-12

35.Sun QA, Wu Y, Zappacosta F, Jeang KT, Lee BJ,
Hatfield DL, Gladyshev VN. Redox regulation of cell
signaling by selenocysteine in mammalian thioredoxin
reductases. J Biol Chem. 1999 ; 274(35) : 24522-30

36.Ko J, Ryu KS, Lee YH, Na DS, Kim YS, Oh YM, Kim
IS, Kim JW. Human secreted frizzled-related protein is
down-regulated and induces apoptosis in human
cervical cancer. Exp Cell Res. 2002 ; 280(2) : 280-7

37. Spence JP, Liang T, Eriksson CJ, Taylor RE, Wall TL,
Ehlers CL, Carr LG. Evaluation of aldehyde
dehydrogenase 1 promoter polymorphisms identified in
human populations. Alcohol Clin Exp Res. 2003 ; 27(9)
: 1389-94

38.Ludwig A, Dietel M, Lage H. Identification of
differentially expressed genes in classical and atypical
multidrug-resistant gastric carcinoma cells. Anticancer
Res. 2002 ; 22(6A) : 3213-21.



