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Effect of Carthami Tinctorii Fructus Herbal-acupuncture Solution(CTF-HAS)
on Gene Expression in SNU484 carcinomar cells

Lee Kyung-min - Lim Seong-chul - Jung Tae-young - Seo Jung-chul - Han Sang-won
- Department of Acupuncture & Moxibustion, College of Oriental Medicine, Daegu Haany Univérsity :

Abstract
Objectives = It has long been known about the osteogenic effect of CTF-HAS on bone tissues. However, it has not been determined the
effect of CTF-HAS on cancer cells. The purpose of this study is to screen the CTF-HAS mediated differentially expressed genes in cancer
cells such as SNU484 gastric cancer cell lines. Oligonucleotide microarray approach were employed to screen the differential expression

Methods : CTE-HAS was prepared by boiling and stored at -70°C until use. Cells were treated with various concentrations of CTF-
HAS(0.1, 0.5, 1.5, 10, 20mg/mi) for 24 h. Cytotoxicity was tested by MTT assay. To screen the differentially expressed genes in cancer
cells, cells were treated with 1.5mg/ml of CTE-HAS. For oligonucleotide microarray assay, total RNA was used for gene expression
analysis using oligonucleotide genechip (Human genome U133 Plus 2.0., Affimatrix-Co.).

Results : It has 1o cytotoxic effects on HepG2 cells in all concentrations (0.1, 0.5, 1.5, 10, 20mg/ml). More than twofold up-regulated
genes were 5 genes. The number of more than twofold down-regulated genes was 10. '

Discussion : This study showed the screening of CTF-HAS mediated differentially regulated genes using combined approaches of
oligonucleotide microarray. The screened genes will be used for the better understanding in therapeutic effect of CTF-HAS on cancer field.

Key words : oligonucleotide microarray, CTF-HAS, gene expression, SNU484
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AIETE wfste] 25g9 E£%2 S00mle] ZEEk
Wol A2eA U T wukst ok ALk £F
B ARAE 13000pmo g 1A F A st
EifEte sadoh bifle 29 ZEH/E A
&3t 2 o T0CAA 48AT T WF AXA
A 10g9] AxdE L& 4o

2) mhg 5%

2 Add A" MluEE E A s
SNU484(gastric cancer cell)= 3+ gl 2a)(A2, 3t
A FY SEEH T M g AR mdole
DMEM/F12k(50:50) (GibcoBRL, U.S.A.)o] FBS(fetal
bovine serum) (GibcoBRL, U.S.A.)) 10%E F7}st] ALL
BHATE W F719] oF 0% A= MH7E 2FPAR.S5 X 109
AW 2ES F AT AEE A3 1247
Aol EEW 2 seumo] P& FHE THEAA serum U]
9] cytokine 3 WA ¢S] JFS vl A ATk AT,
e FEE 01,0515 10 2 20mg/ml=|A SNU484 i
faoll 24X 7+ A=) st ch {FEE trypsin-EDTA Iml-g 3
7Fted PBSE MY ¥ ¢4l Felsty 3]53tgich

3) RNA #iiHH

il EEm2 AAS PBSE AMH3t%ch Trypsin-
EDTA bufferE 1ml¥ #7}sle] 37CollA 58 AE w
23 & PBS 10mlE #H7}ele] 15ml HHO B &
1,000pmol A 5& 2t 94 E25td MlTs B3
t}. Total RNAE #237] 93}y, tri-Reagent kit
(molecular research center inc., US.A)E A28t ok Th-
Reagent buffer= 1ml®] #ffgol A7k § 2004 10
7 AT 12000pmo 2 158 $¢ 94 B2
T FEHHTS #8H3 02ml chloroforme ¥ 18 &
o EFT H HA2oAM 1087 A £, 12,000pm S
Z 158 9 94 Rl #2 FEES Al
< twbedl] ¥ 0.5ml9] isopropanols} A3 &E3a}
o 12000pmO 2 S& ok A4 B ¥ LM
H
€
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= ¥ RNA pelletZ %3] th Diethyl pyrocarbonate 3]
¥ 75% o e+& (DEPC-75%ethano)E 2 A A3 &
of RNA pelletZ 71%3 & DEPC-33} ZKMAES Ae-3}
o %%} Total RNAE #3335 A|(Ultrospec 2000UV/
Visible Spectrophotometer, Pharmacia Biotech, Piscataway,
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4) MTT(tetrazolium-based colorimetric) assay

o2 §%(0.1,0.5, 1.5, 10, 20mg/ml) ) FI11E 746 S
SH RS 1,000mpmol| A 5E AT 94 Ryd &
Mol 10mle) MM 2 ARS 92 g 99
T T FYoE Y il RS Atk &
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24 vHe 2 RY WolW & Ml 2% AR
SAIA 1000pmOE ThA] 5E AT YA E2g
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3= ABE PBSY B¢ & F5HE 204% 7 wello]
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oA HE Az A T4 EES T plaed] 7 well
o 0.Img(504¢] 2mg/ml)] MTTE 7}si%7 thi 37
C, 5% CO: 3l A 4217} O $E23te] MTT7} 895
£ SISt g 5 Al plaeE 450gx5%7F 94 B
Zste] AAJE formazan 242 71=bd 3 7h wellol
FE Ao SEHAA AEE FY3HA wiRE
304 =T 9717 multidispenserE ©]- &3t X% A)
Astth A7 AAR 7 wellol BAE formazan 2
AL &812717]1 $iste] DMSOE 150d & 713 %
formazanZ27g0] & F YEF & 1587 7HA A&
3 F2L 96-well plateg 33T A| (ELISA reader) = 540nm
AMe} FFEE ZHFA o) TITE MIT/} ke
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5) Oligonucieotide chip 234

Tol RNAZ @ 5§99 293 2ol Ealaiio
cDNA 342 total RNA 10,5 71A 2 3}od superscript
reagent(Invitrogen, U.S.A)E A3l F8)stgt. w5

o7l (DNAZ 2T FAWOE Bel ¥EH4T
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biotin-labeled cRNA+ BioArray HighYield RNA
transcription labeling kit(Enzo Diagnostics, Farmingdale, NY,
USA)E A8t invio AAPYOE THEQITH wHE
biotinylated cRNA = RNeasy minikit(Qiagen, Valencia, CA,
US.A)CZ cleandly %S 243} ) Biotinylated
cRNA 20pgE 94°C ¢=4(200mM tris-acetate(pH 8.1),
500KOAc, and 150MgOAc) &0l 3587F Fof oF
50nucleotides =712 =3I Hybrid SEES 15p9]
B4 ZA" cRNAS Eukaryotic Hybridization controls
(X cRNAS9} oligonucleotide B2 X3HZE Fof 9loH
o= HiEFE3 Human Affymetrix chip(Human genome U133
Plus 2.0)9)] 45CollA 16A]7F =<9t Genechip Hybridization
Oven 640(Affymetrix, U.S.A.)-& ©]&-3}e] hybridizationA]
Zth. 1 Fo] chip2 Genechip Fluidics Station 400
(Affymetrix, US.A)2. 2 low-stringency buffer(6 X standard
saline phosphate @ EDTA, 0.01% Tween 20,0.005%
antifoam)ol| A 10cycle(two mixes per cycle)= A& =
high-stringency buffer(100N-morpholinoethanesulfonic acid,
0.1 NaCl, ¥ 0.01% Tween®o| A 4dcycleZ A3l
streptavidin phycoerythrin©. 2 gAJ 3} th o] Ao o]
o] normal goat IgG$} biotinylated mouse antistreptavidin
antibody 2 WH2-A|7]3 T}A] streptavidin phycoerythrin ©.
2 A3l ChipS Hewlett Packard Gene Array
Scanner(Affymetrix, Santa Clara, CA, US.A)E 270314
o ASFEE 1509 FHA ) gFo] ZAsA
MAS(MicroArray Suite) version 5.0 ©]£-38}o] Zp4r3ko]
FA G 7HEA b dlo|Ell “Signal 72 HA
A9 5o e} “Detection” callsZ BFAA S, FA4)
o onz "HEHA G5 S rrh Detection”
calls= EA|(P), A%3(A) B AAME TREHI 7249
EFE Detection p-value" & A A|HH, Z} ZZFof A9
W8-S MAS version 5.0 T2 IHE o] L3141, sy
#r& 53te] “Signal Log-Ratio”7} ¥ Th ol Hhn
(O, vkt M), #AD) vl kgt EAMD) B st
S=(NO) 22 ERArh 747te] &+ "Change p-
value" = A A=, o]t BE FAAQ HolHE
microarray datag sprstEdl ARESEATH AT
Affymetrixjito] 4 12 MAS version 5.0 software S ©]&
e

. K &
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1. MTT assay

WAL A2 & 4N § Ml EEs 29,
O.Imgmlol A= A EFgo] Eims Ao v 1.5me/ml+
B Wi JETEC] BEEel Hisle] ARSA WA E ol
10mg/ml(e} 45%)N A #ilE Bl 7P B2 WAE &
2 5 JUTHFg. 1.

Cell viabily{relative O.D)

0 0.1 0.5 1.5 10 20
(mg/mL)

Fig. 1 Effects of CTF-HAS on SNU484 cell proliferation.
*: Statistically significant value compared with control
data.(* : P<0.05, ** : P<0.01)
CTF-HAS ; Carthami Tinctorii Fructus Herbal-
acupuncture Solution

2. Oligonucleotide chip 43#t

£ A A2 EEF chip® Human Genome

Table 1. Increased Genes after Treatment with CTF-HAS in SNU484

U133 Plus 2022 chip 9]¢ % probe #i7} 54,6767] 0] 2
EET $E T 40,000707F Ao ATk Mg #H A
oA H2F Fiko] AT FAEFERES FEAE 2
23] veid ¢ e 481 5Smgm)F EFLE
urol et itk

1) 5BERO| @mME EET

B MRiEol A BEEE] 20 o) WindE EMETE
BRCA2(GB No. NM_000059.1), PKD(polycystic kidney
disease)! (GB No. AK023376.1), a-1(VI) collagen(GB No.
Al193744), golgi SNAP receptor complex. member 2(GB
No. AW149492), RNA polymerase II(GB No. BG330541)
= 5784t} o] flol= BRCAI1(GB No. AF005068.1),
gastric protein ZA31P(GB No. AW256031), DERP12
(dermal papilla derived protein 12) (GB No. B014766.1) 5

o] 911 tHTable 1, Fig. 2-1).
2) BRRO| BAE EETF

i MRkl A BEEEe] 2] o) WA BT
18S rRNA(GB No. M10098.1), 28S rRNA(GB No.
M27830.1), RNA specific adenosine deaminase B1(GB No.
NM_015833.1), sodium channel{GB No. NM_001038.1),
rac3(GB No. NM_005052.1), nucleolar protein Nop30(GB
No. AF064599.1), coactivator-associated arginine

Signal Log Ratio Descriptions
4.7 NM_000059.1 BRCA2
26 AK023376.1 polycystic kidney disease 1
22 Al193744 alpha-1 (VI) collagen
2 AW149492 golgi SNAP receptor complex member 2
2 BG330541 polymerase (RNA) III (DNA directed) (155kD)
1.8 AF005068.1 BRCALl
1.7 AA585152 deoxynucleotidyltransferase (DNTT)
16 AATTTI93 xylulokinase (H. influenzae) homolog
L6 AW256031 gastric protein ZA31P
1.6 BC029919.1 similar to SLIT-ROBO Rho GTPase-activating protein 1
1.6 U55186.1 oral cancer candidate gene mRNA, clone T6
15 NM_016341.1 pancreas-enriched phospholipase C (LOC51196)
L5 B014766.1 DERP12 (dermal papilla derived protein 12)

CTF-HAS ; Carthami Tinctorii Fructus Herbal-acupuncture Solution
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Oligonucleotide chip o443 AEFEEM ) BEMMES EET B v &

Fig. 2-1 CTF-HAS increased their gene expression in SNU484.
Each bar indicates fold increase as shown in Table 3. X-axis indicates fold increase of CTF-HAS compared to control

and Y-axis indicates genebank numbers.

CTF-HAS ; Carthami Tinctorii Fructus Herbal-acupuncture Solution

Table 2. Decreased Genes after Treatment with CTF-HAS in SNU484

Signal Log Ratio Descriptions
4.6 M10098.1 18S rRNA
4.6 NM_015833.1 RNA-specific adenosine deaminase B1, isoformDRABAZb
-39 M27830.1 28S rRNA
-3.6 NM_001038.1 sodium channel, nonvoltage-gated 1 alpha
-34 AF064599.1 nucleolar protein Nop30
29 NM_005052.1 rac3
23 AL529396 coactivator-associated arginine methyltransferase-1
22 BC004490.1 v-fos FBJ murine osteosarcoma viral oncogene homolog
22 NM_005320.1 H1 histone family
2 NM_005165.1 aldolase C, fructose-bisphosphate
-19 NM_006477.1 ras-related on chromosome 22
-1.7 NM_002970.1 spermidinespermine N1-acetyltransferase
-17 AA209420 zinc finger protein 75 (D8C6)
-1.6 NM_001673.1 asparagine synthetas
-1.6 NM_005537.1 inhibitor of growth 1 family, member 1
-1.6 M55580.1 spermidinespermine N1-acetyltransferase
-1.6 R78668 cyclin-dependent kinase inhibitor 1C (p57, Kip2)
-1.6 U93305 synaptophysin
-1.5 NM_001306.1 claudin 3

CTF-HAS ; Carthami Tinctorii Fructus Herbal-acupuncture Solution
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M10098.1
NM.015833.1
{ M27830.1
@ NM.001038.1
B AF064599.1
NM.005052.1
m AL529396
BC004490.1
NM.005320.1
NM.005165.1
S NM-006477.1
@ NM-002970.1
AA209420
NM.001673.1
NM-005537.1
M55580.1
R78668
§ U93305
NM.001306.1

Fig. 2-2 CTF-HAS decreased their gene expression in SNU484. Each bar indicates fold decrease as shown in Table 4. X- axis
indicates fold decrease of CTF-HAS compared fo control and Y-axis indicates genebank numbers.
CTF-HAS ; Carthami Tinctorii Fructus Herbal-acupuncture Solution

methyltransferase-1(GB No. AL529396), H1 histone family
(NM_005320.1), aldose C, fructose-bisphosphate(GB No.
NM_005165.1) 5 10714 c}

EE dAHe EETFEE rac3(GB No. NM_
005052.1), v-fos FBJ murine osteosarcoma viral oncogene
homolog(GB No. BC004490.1), ras-related on chromosome
22(GB No. NM_006477.1)7} 919 thTable 2, Fig, 2-2).
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B AF FAste] bt Lilgae ke AR
HE7Y A+, 9 52& BI6-F103 HT-1080 2 S-180
TANHE BES AR AF Ak &%
e FUT 2 JEE 2 SR deg Wi
3

AL (Carthami Tinctorii Fructus ; CTR)= 3}3}d|
&3he olEe EZAPE, AE®LS linoleic acid} oleic
acid® glyceride7} FAEQ 20-30%2] JRK5imet
serotonin, serotonin conjugate, serotobenin 5.2 ¥+ 2}
Atk M2 RSk R b M TSl BiEate]
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WS FEANZ AFA AEmEEs M A3

£ WEsIh 53] ¢ 523 & Sarcoma-180 HikE
=S Z?Jﬂ RAANA 2zt FAEFEHE AT - BE
RAEHES TS 23, s %5 2 AEERNR
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T 712 ASE WS, fiE Segs BelaA BiE
fREREe] HA1 oligonucleotide chip assay*H < %—?}‘} K&
o BET B HHRE AN EHst grsiAl
= Atk

o TG B BT R vAE v

# ] Southerno| L} Northern blotting, PCRE 7|20 & 3
SSH(substractive suppressive hybridization)*, RDA
(representational difference analysisy® 12|32 difference
display® FiEE0l AT B2 49 RNAE MLEE 8}
H BRtEERe] Fob TR A7 BETFE Huste
g A 7F ok, 2Ev H< DNA chip 71€9] =92
2 o] Fof Tl 32!7]**%1 A717F wFE = AT, ol
s "%E%mﬂﬁ A2 WEA dAdse Az 71A
zted olHd kEow
| = Tl S gt 7t
9 AL g9 FHEAE AN TUEE A
=S 4 9I& DNAchipZ|&2 T8 EETFE 379
fEstAY v & A HAh J71edE F 7t
o hEAQ Hikol dedl, I F shies 19959 &
HET g gtel| A Ee cDNAE 22 #2j# 9o
de 2 Al ¢DNA microarray chip Wio] 19, th& &}
U= Affymetrixiitel] A 718 2025709 G71ER o] F
oz 4 9k 719 oligonucleotideE Al oligonucleotide

chip JEo ol Tk
A o@e KA BA P 3 gRges
oligonucleotide chips %ol AME-3l= FAojth o]
cDNA chip®] o8] 7Hq] @HES FEE F 7] W
olth —ffE oligonucleotide chip 7+ =719 3%
o R JAEE ¥4 thFY RS AW F
A3 4= )t} Affymetrixjit** = computer chipS THs o]

A2 5= photolithography el 71&-& §-8314 shte]
S23 9o F e tE nucleotideES AH A
st Affymetrixit*= ©] 71&& AMERE 7]
128cm? ¢roll 65,000742] TFE oligonucleotide S 717
chipg TEHL, AFL 400,0007) o449 T
oligonucleotide S 7}71 chipg THs 4 A Itk 7
7} oligonucleotide 52 152571} H7]1=2 o] Foix 9l
o, oligonucleotide 7} FAH= 819 FHE 77t
A7)0l 6‘*&%‘ & QA BHZA7} Bo k. A

o] HZAE Hio W 73l 38 E4Z Ho
9ol @750 g + Uk el AL olge
o] E¥3] MAH photomaskE 9o £ WS AojH
o] U £OE o] Eolrh I3l Y= B
Ao SHEAES AAT ojFA stetEdo] AA
H E}Jﬂ%% 7F chipg @7 @717 e Xl

gAstd BEAS A4717F 74 39
E}. cDNA microarray chip3} oligonucleotide chip®] &
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tjstetd ez AP A 1S

AL chipel 9§27 Do) 25merg AL o]
oholsh 2 Aold MEe] §3A YUS AL
B 220]& oligonucleotide chipS e o] F-A=}e] ojw
e st FAAEAT} ofF F83th HE 20
Me 25mergo] shhe] FHAE st HEHL
S 2t7e] A3 &k (annealing temperature) 7} A= H]
=30k 3t} oligonucleotide chip. cDNA microarray chip
32 WA BAE A4S 2L S A B
% oohye ¥l ARAAE ¢ & gt Ed
Affymetrix oligonucleotide chip 3h}e] 97] Mgu &
HE 2%s A Fv AES ol&std g d71d A
EHOIIAE Zopd & itk wEbA oligonucleotide
chip®] ¥ AAE FAx Tde AT F AU,
EAE B2 7o FAAES & W A4 shesit.
ARz G0l AT § AL, YHZE W A,
FAZ B A E s ol MEEit) vl
E QA FARY N5 Aol ol& 7hsdiH, o
ARAZ APAE AR AZY FAE 2 WAE 97
o o]& 7t53la, dFAE A¥E FHE 2d 97,
o 2 AWAE A4 Ad, f14 A8 2 9 H
8k F4E FA9 2 dEus oE A A7
o0& 7hsdtth o] o AF bR AL Ak A,
AU A4 A 2 DNAGZ/IAE &40 o4 7}
Stk

2 ARX e WA KAETESES] RN B
il ZEg B AR FEE gotE] Y3 MTT-assay 747
< SHAThATEFERGHE A2 $ 2407 3] Ml
WiES B, 0.dmgmiol e 288 il HEhEe] Bin
HA 2, 0.5mg/mlF ] i MHEO] Bkl v|sty
AR WAHEY 10mg/ml(SF 45%) 1A & il el
7V B WAE #EE 5+ AT

RETEEGe oSt Ml P PS4 Tame
By 1A E AwEy] $1ste] ¢DNA microarray 73 4S
A ase |

KRGS A2 A AT S A
735 BIE MRl A BEERol 2u) o) Bind BT
+ BRCA2(GB No. NM_000059.1), PKD(GB No.
AKO023376.1), a-1(VI) collagen(GB No. AI193744), Golgi
SNAP receptor complex member 2(GB No. AW149492),
RNA polymerase HI(GB No. BG330541) 5 57} 4ith. o] ¢
= BRCAI(GB No. AF005068.1), gastric protein ZA31P
(GB No. AW256031), DERP12(GB No. B014766.1) 9]
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Ak

BRCAL29] EET SHIE 711 Algo] polyeyclic
aromatic hydrocarbons¢} 72 DNA €42 7H4E& §
A AFEA wEo] 2 o Hige RRETT F
oFZITE. o= BRCA129] AFAQ 715 £AI7F 3
= A% mEE NS0t woige vt A
3 A% fEiEcl A BRCALS) o) B A&
£ B EET 877 gl BRCALS A4z &
Z9 ol i Milel T3S &+ Utk

DERP12:= ¢ 27] dtgol A HEinsls Sy A2 A
AL TGS 2] BE Mtk gd=7] v
< FEANA BnY ALE Algdth

FETFERES A2 45 B Mkl s 3
o] 28} o]} WAH EEf+ 18SIRNA(GB No.
M10098.1), 28SrRNA(GB No. M27830.1), RNA specific
adenosine deaminase B1(GB No. NM_015833.1), sodium
channel(GB No. NM_001038.1), rac3(GB No. NM_005052.1),
nucleolar protein Nop30(GB No. AF064599.1), coactivator-
associated arginine methyltransferase-1(GB No. AL 529396),
H1 histone family(NM_005320.1), aldose C, fructose -
bisphosphate(GB No. NM_005165.1) 5 107 St}

[EE > A3FHE BETFEE rac3(GB No. NM_
005052.1), v-fos FBJ murine osteosarcoma viral oncogene
homolog(GB No. BC 004490.1), ras-related on chromosome
22(GB No. NM_006477.1)7} A1tk

AETREES Agd A rasol]l st wWiyjEe
i A ASAE AAZE JAEE AE £ F U
Ras BE7+ B B BEAA SHH0EA TP
3-phenyl-acetylamino-2, 6- piperidinedione 5 ¥#9] 7]
EEL BEEH EETE 4siske AES L
Al BEET dstd 4A 3425 Boke BT
£ K333 phenyl-acetates p533 p21& &4 33
o) ras Y] BHHE Fafe] o] Rzt e}
A ATAEFEEFIEO) 23 ras related gene ] FEER {{ifll=
FAETEEN ) FRERS & Ade Yvidth =
A B MM EES dREE BETe BE
T A FEESR % BIE MlaAES SRR
o} BRI e AR Bedtk

A B R BRI AT TR R
R BT oA B Fo2 vlFo] Hol
FAETEEC) TREBIZAS TS o= = A
ARlE ASE Holu AAE #iES #Ast ] HsiA



Oligonucleotide chip& o8 FI7E TH&MC) BRMIBES BET BFC mIAE #

o B v 2E00r 2 A0R BEES:

V. &

&b

KPR PORSEES W3laA ARl
F Al oligonucleotide chip assay H-S E3tod k& B

F S e BR e 22 Hwe 90

&l

LMTT sptirell A Bt fIE 13 1.5, 10,
20mg/mio] Al HiE wish AR MRS R
= Btk

2. BREANEES] ATAET G RE B BERERCl Bl
s gtagol 28 ol MmEE EMT= BRCAL
PKD1 % 57/Hth

3. BEEMNEES] ALIETME RE R HEA H)
o EE T gaao] 2] o WAE AL 18
rRNA, nucleolar protein Nop30, v-fos FBJ murine
osteosarcoma viral oncogene homolog 5 107 3 .

ol A4z 7ol ALIET-EEGNY TN BrEMiuMEe) &
57 BEAS oligonucleotide HHTOE K& MRY T
AN, Ae g ZRE Jepls 7 EETE Rt
EiLo, MIE TG Wesle BETE AEA
Me A3 71: ABE 4T 7 U= AE B

ek

SEXR

4

1 27A1%. 20039 APEAAEA
2004 : 22-4.

2. 9417 Q7MY ek A A T S E T 1993
1 662-73.

3. ¢St oTueh Topsk 4 A g
1992 : 1-3, 137-43,225-34.

4. Correa P. Human gastric carcinogenesis:a multistep and
multifatorial process. Cancer Res. 1992 ; 52(24) : 6735-40.

5. Guimaraes MJ. Lee F, Zlotnik A, McClanahan T.
Differential display by PCR : novel findings and

gits

Bodid  BAA

_L?{_i’

=

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 pasterns in
human cancer. Nature Genet. 1996 ; 14(4) : 457-60.

8. kb BBk E O] iR B farEkaee] )
AE B RS SR 2003,

0. ZSER, AR AR A X7} Doxorubicin®] ¢
ol gl vxle . AT Wt
BATERTC. 2004.

10. YA, S, WS ASERE Lidocaines
wNE ABEEHC) EE R ARl Xs
B9 PHPHELEL 1095 ; 20(3) : 21-40.

1L 348, 474, 205 SR HRpRER 3 i
TR RERREEEE 2000517(3) 1 151-67.

12. 839, MAE, o) &5, AA . BHEHH S DNA
chipS o] &3 BT BEE 7. KESARERE
2003 ; 20(3) : 34-44.

13. IR E A, HARgEE R U - BEITRHB RS
HOE. 1993 - 3834

4. 2AE). FEREEE S @ FHMHR 1995 : 1345,
245-55.

15. A5HERE . RSP TARSAAF. A1« it 1980
141, 45,97, 168, 243,295-6, 407, 447,469, 473, 577.

16. Zpfle. REREFE. A2 : R ILIHE. 1988 : 486-496, 720.

17. S FERabh g A molfint. 19841 25-7.

18. ZFEERACE ik - BAEHE A BRET).
Mg A 1994 1 1457-67.

19, Zefier, WA W ASEGEO) PomfEACl B #H
70 KB RBORIEEETE 2000 ; 14(2) : 13243,

20. o] A&, oW, Fkk T FUEEA F AR
Roll ¥3 EERH HR KESKEEEE 2001
13(3) : 94-104.

20199, T8, A fIEREEGC] BlIOREE
R i HUEENR 2 AR WAE
B KEERAEEEE 2001 5 18(1) : 186-201.

22, ubrg ol WE A gigdo) PR B SRR
o xE BRI B KEMAEEEE 2001 5 18(3)
79-93.

23. W, AEMECE. AR 0 ARE LT
1982 : 967-8.

39



thee ez AsA A1

U4 GEY SEF PRARHL A EMER AW
1998 : 6364-5.
25. S|, ©) 4, oSl AT - BH - iE ¥

#ol BEIEY "AE ME KREBRPE
2001 ; 18(1) : 61-75.

2. SR, TRE KIRE B 2 AR B

TP Eeol w9 W KEESE AR
6. 2000 ; 13(2) : 60-73.

27 B EHh, TRK. FLIETHEEH ] Microcrystalline
Sodium Urate = FHE V59| Al vlAs #
B REFEABETE 1998 ;15(1) : 483-91.

28. P84, AYNE, ol AT AIETEES & - Tk
# HHREE 2 Sarcoma-180 HiERY 2T K
Barty BRI KEBEEGREETE. 2000 ; 5(1) : 7-26.

29. FRLE. KLAET - BE RAEENS HUEERR
3 RS BRERREAL RBEE THB4730. 2003,

30. 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.

31.Hedric SM, Cohen DI, Nielsen EA, Davis MM.
Isolation of cDNA clones encoding T-cell specific
membrane associated proteins. Nature. 1984 ; 308
(5955) : 149-53.

32.Liang P, Pardee AB. Differential display of eukaryotic
messenger RNA by means of polymerase chain
reaction. Science. 1992 ; 257(5072) : 967-71.

40

33. 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.

34. http://www.affymetrix.com

35. Palli D, Masala G, Mariani-Costantini R, Zanna I, Saieva
C, SeraF et al. A gene-environment interaction between
occupation and BRCA1/BRCA2 mutations in male
breast cancer? Bur J Cancer. 2004 ; 40(16) : 2474-9.

36. Beger C, Ramadani M, Meyer S, Leder G, Kruger M,
Welte K et al. Down-regulation of BRCAL1 in chronic
pancreatitis and sporadic pancreatic adenocarcinoma.
Clin Cancer Res. 2004 ; 10(11) : 3780-7.

37.Lynch NR, Thomas WR, Garcia NM, Di Prisco MC,
Puccio FA, L'opez RI et al. Biological activity of
recombinant Der p2, Der p5 and Der p7 allergens of the
house-dust mite Dermatophagoides pteronyssinus. Int
Arch Allergy Immunol. 1997 ; 114(1) : 59-67.

38. Pan ZZ, Wan DS, Chen G, Li LR, Lu ZH, Huang BJ.
Co-mutation of p53, K-ras genes and accumulation of
p53 protein and its correlation to clinicopathological
features in rectal cancer. World J Gastroenterol. 2004 ;
10(24) : 3688-90.

39.Burzynski SR. Aging: gene silencing or gene
activation? Med Hypotheses. 2005 ; 64(1) : 201-8.



