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cDNA

cDNA
E. Coli
cDNA PCR 6400
DATS (HepG2) (RAW264.7)
DATS
HepG2 200 uM DATS >1.5
7 <0.5 18 RAW264.7
LPS 200 uM DATS LPS
>3.0 96 <0.33 60
DATS
Ir 10 115 5 5 96 DATS
4 4 DATS
(Biochip)
( DNA ) (nylon membrane)

(Khan etal., 1999 Vo-Dinh, 1998)

( single nucleotide
polyorphism SNP) (Jain, 2000)
( David et al., 1999)



Chen (2001)

cDNA isoflavone genistein
Narayanan 2001 cDNA
DHA (docosahexaenoic acid) DHA
(apoptosis) anitapototic Bcl-2 family genes
peroxisome proliferators(PPAR-a  PPAR-y )...
3000 cDNA I-a ,25-dihydroxyvitamin
D3 24 fatty acid synthase
LNCaP (Qiao et al., 2003)
Garlic Allium sativum L.
(Agarwal, 1996 Berthold
et al., 1998) (Chinthalapally et al., 1995 Haim et al., 2001)
(Verena and Angelika, 2001) (Chen et al., 2003; Sheen et al., 1999 Wu et al., 2001)
(Kim et al., 2001) (Steiner et al., 1996)

(Juline et al., 2001 Nagatoshi and Benjamin, 2001)

Sparnins 1988 —
diallyl sulfide (DAS) diallyl trisulfide (DATS) benzo(a)pyrene (BP) A/l
(aged garlic) S-allyl cysteine (SAC)
S-allylmercaptocysteine (SAMC)
Pinto and Rivlin, 2001  Haim 2001 SAMC
caspase-3-like (apoptosis)
Carrie (1992) SAC

Alliin ajoene allyl
isothiocyanate  diallyl disulfide (DADS)

Lau 2001 alliin

N-acetyl-S-allylcysteine (N-Ac-SAC) SAC  SAMC LDL

(oxidized low density lipoprotein
Ox-LDL) (inducible
nitric oxide synthase iNOS) (peroxides)
glutathione (GSH) (Ide and Lau, 1999 Lau, 2001) Ide and
Lau (2001) Kim 2001 SAC iNOS

H,0, TNF-a nuclear factor-kB (NF-kB)

Kim et al., 2001



cDNA

2000 Frantz
cDNA HT-29
HT-29
Frantz /
6400 cDNA
—DAS DADS  DATS (HepG2)
RAW264.7
cDNA
(Chen et al., 1998) cDNA E. cali
-80°C 50p 1LB medium(1%
peptone 0.5% yeast extract 1% NaCl 60y g/ml ampicillin) 96 37°C
12-16 loop ampicillin LB agar plates
(single colony) 37°C 16 0.5ml LB medium
37°C 12-16
(polymerase chain reaction PCR) cDNA PCR 94°C
(denature) 30 57°C (anneling) 30 72°C (extending) 1 30
40 Iy 1PCR 1.2% agarose gel EtBr
cDNA cDNA
cDNA 10p g PCR cDNA 96 95°C
loading solution cDNA (Array 03, Wittech Co.,
Taipei, Taiwan) 10 ng cDNA 100h m 154 m
cDNA 6400
(HepG2)
(RAW264.7) gelatin

20% fetal bovine serum 50u g/ml endothelium cell growth supplement 50p
g/ml heparin 100 U penicillin/ 100p g streptomycin ~ M199
10% fetal bovine serum 100 U penicillin/ 100y g streptomycin ~ DMEM



10% fetal bovine serum 100 U penicillin/ 100y g streptomycin

RPMI 1640 85-90% RAW2647
1y g/ml lipopolysaccharide (LPS) 200 p M DATS 24 PBS
Iml Trizol reagent 0.2ml CHCl;
12,000g 10 isopropanol
10 RNA 12,000g 10 isopropanol
70% ethanol RNA Oligotex ™ mRNA kit mRNA mRNA
cDNA-chip
cDNA
cDNA Chen (1998) : lpy g mRNA

50p 1 6p M random primer 0.5 U/p 1 RNase inhibitor 0.5mM each of dATP
dCTP dGTP 40p M dTTP 1mM biotin-16-dUTP 200U reverse transcriptase
mRNA cDNA cDNA

ammonium acetate 70% ethanol

CDNA

cDNA 60°C 10X SSC 0.1%
N-lauroylsarcosine sodium 10% SDS 5% BM blocking reagent (Boehringer Mannheim)
800p g/ml DNA (prehybridization) 90
cDNA 63°C 12
58°C 0.1% SDS  0.1X SSC 2 1%
blocking reagent 2% dextran sulfate 90 B
-galactosidase-cojugated streptavidin 1% blocking reagent  0.3% BSA  1X TBS
1 1.2 mM X-gal 1 mM MgCl, 3 mM K3Fe(CN)s 3 mM
K4Fe(CN)s 1X TBS 37°C 60
GAPDH B-actin  hypoxanthine phosphoribosyl transferasel
housekeeping genes (Chen et al., 2001b)

cDNA HepG2 mRNA 1
mRNA
mRNA
HepG2 1.5 0.5
RAW264.7 3.0 0.33
1 DATS mRNA 7 2



mRNA DATS 2 18 9
3 1
2
Rho-associated-coiled-coil containing protein kinase 2 (ROCK-II Rho/Rac
small GTPase effector )
Sjogren syndrom antigen B RNA binding protein DATS 9

protein tyrosine phosphatase-receptor type ¢ polypepetide
lymphocyte antigen 64 homolog-radioprotective-105 kDa spleen tyrosine

kinase microphthalmia-associated transcription
factor (MITF Smad3-mediated mMCP-7
) DATS human cytoskeleton associated protein (CG22) mRNA
DATS
RAW264.7
HepG2 LPS
LPS DATS 3
LPS 150
21 Dynein (Dncic2) annexin 6 (Anxa6) protocadherin (Pcdh?7)
19 Janus kinase 1 (Jak1) cathepsin L (Ctsl) induced
in liver dystrophy 2 (Ifld2) 12 6
(osmotic stress protein 94 kDa (Osd94); sequestosome 1; heat shock 70 kDa protein 5(Hspa5
) LPS 129 4 16 7
8 6
7 ( cyclin A2, cylcin D1, replication factor C) LPS
DATS 96 60
5 6 LPS 279 23
90 DATS 13 DATS
243 LPS DATS
LPS DATS 67 47 DATS
LPS 21  mRNA
LPS DATS
lysozyme 0.32 7.1 Sfrs3  Hnrpa2bl
026 0.29 34 33 cyclin D1 0.2 4.2 DATS
LPS LPS 13 Hspa5
7.3 0.30 Ernl 4.00 0.13
Zp216 5.18 0.24 Atf4 8.53 0.17 DATS

LPS
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Table 1. Gene up-regulated with the treatment of 200 pM DATS in HepG2 human
hepatoma cells (ratio >1.5) .

Category Name Number
Cell Cycle/Cell Proliferation Sjogren syndrome antigen B 2
Inflammation (autoantigen La)
Rho-associated- coiled-coil
containing protein kinase 2
Apoptosis ubiquitin specific protease 16 1
Metabolism/Oxidative Stress/ Cytochrome ¢ oxidase VIIc subunit 1
Stress Enzymes
Others 40S ribosomal protein S15A; 3
Ribosomal protein L26
Zinc finger protein 91
Total 7

Table 2. Gene down-regulated with the treatment of 200 uM DATS in HepG2 human
hepatoma cells (ratio <0.5).

Category Name Number
Cell Proliferation/Inflammation  Protein tyrosine phosphatase-receptor 9
type ¢ polypepetide;

Metabolism/Redox Enzymes

Glutamate receptor-metabotropic 3;
Microphthalmia-associated
transcription factor;
Gonadotropin releasing hormone;
Lymphocyte antigen 64
homolog-radioprotective-105 kD;
Spleen tyrosine kinase;
etc.
Xanthine dehydrogenase; 3
Flavin-containing monooxygenase 1;

H. sapiens mRNA for glutamine

cyclotransferase
Matrix/structural proteins Human cytoskeleton associated 1
protein (CG22) mRNA
Others 5
Total 18



Table 3. Gene up-regulated in the presence of 1 ug/ml LPSin RAW264.7 macrophages

(ratio 3).
Category Name Number
Apoptosis Peal5--phosphoprotein enriched in astrocytes 15; 2
Fcgrl--Fc receptor, IgG, high affinity
Cell cycle Adfp--adipose differentiation related protein
Protein Synthesis/Translational Psma6--proteasome (prosome, macropain) 7
Control Ctsc--cathepsin C; etc.

Signal Transduction Ifld2--induced in fatty liver dystrophy 2 19
Ctsl--cathepsin L
[118—interleukin 18
Jak1—1Janus kinase 1; etc.

Transcription/Chromatin Litaf-pendin--LPS-induced TNF-alpha fa 10
Nfkbia--nuclear factor of kappa light; etc.

Inflammation Ly6e--lymphocyte antigen 6 complex; 1

Energy/Metabolism Asns--asparagine synthetase 12
Glutl-Glucose transporter 1
Odc--ornithine decarboxylase, structure; etc.

Heat Shock/Stress Hspa5—heat shock 70kDa protein 5; 6
Osp94--osmotic stress protein 94 kDa;
Sgstm1—sequestosome 1; etc.

Matrix/Structural Proteins Dncic2--dynein 21
Pcdh7—protocadherin 7;
Anaxa6—annexin A6; etc.

Redox/Stress Hifla--hypoxia inducible factor 1, alpha; 3
Glrx1--glutaredoxin 1 (thioltransferase);
Mt2--metallothionein 2

Drug metabolism Por--P450 (cytochrome) oxidoreductase 1

EST 7

Others/Unknown Tip39-pendin--tuftelin-interacting protein 60
ler3--immediate early response 3; etc.

Total 150



Table 4. Gene down-regulated in the presence of 151g/ml LPSin RAW264.7 macrophages

(ratio 0.33).
Category Name Number
Apoptosis Pdcd5--programmed cell death 5; 2

Adam17--a disintegrin and metalloprote
Cell Cycle Ccna2--cyclin A2; 7

Tnk2--tyrosine kinase, non-receptor, 2;

cyclin D1;
Reccl--replication factor C, 140 kDa; etc.
Protein Synthesis/Translation Kars--lysyl-tRNA synthetase; 4
Control Cugbp2--CUG triplet repeat, RNA binding protein;

Sfrs3--splicing factor, arginine/serine;
Hnrpa2b1--heterogeneous nuclear ribonu

Signal Transduction Rgs2—regulator of G-protein signaling; 8
Fin16--fibroblast growth factor inducible;
Igf1--insulin-like growth factor 1; etc.

Transcription/Chromatin Nfatc4--nuclear factor of activated T-cell 4; 6
Scml1--sex comb on midleg-like 1; etc.

Drug Metabolism Ugtlal--UDP-glucuronosyltransferase 1; 2
Gstm?2--glutathione S-transferase, mu 2

Inflammation Cmkar4--chemokine (C-X-C) receptor 4 3
Lsp1--lymphocyte specific 1;
I110ra--interleukin 10 receptor, alpha

DNA replication Eps15--epidermal growth factor receptor 1

Energy/Metabolism Mus musculus adult male medulla oblong; 16
Hadh—hydroxyacyl Coenzyme A dehydrogenase;
Lyzs—Ilysozyme;etc.

Matrix/Structural Proteins Gsn—gelsolin; 7
Lpl--lipoprotein lipase; etc.

EST 9

Others/Unknown H2afx--H2A histone family, member X; 65

etc.
Total 129




Table 5. Gene expression increased with 20057 M DATS exposurein RAW264.7
macrophagesin thepresenceof LPS (ratio 3).

Category Name Number

Cell Cycle RIKEN cDNA 5730591C18 gene; 3
cyclin D1;
Pcna--proliferating cell nuclear antig

Protein Synthesis/Translational Hnrpa2bl--heterogeneous nuclear ribonulease; 4

Control Cugbp2—CUG triplet repeat, RNA binding
protein 2;

Sfrs3--splicing factor, arginine/serine; etc.

Signal Transduction Igf1--insulin-like growth factor 1; 10
Cish3--cytokine inducible SH2-containing 3;
Ctsl--cathepsin L;
Calml—calmodulin 1; etc.

Transcription/Chromatin Hdac1--histone deacetylase 1; 4
Hmga2--high mobility group AT-hook 2; etc.

Drug Metabolism Gus-s--beta-glucuronidase structural 1

Energy/Metabolism Odc--ornithine decarboxylase, structure; 10
Mus musculus, clone MGC:6545 IMAGE:265;
Lyzs—Ilysozyme;
Fasn—fatty acid synthase; etc.

Heat Shock/Stress Mus musculus, clone MGC:19199 IMAGE:42; 2

Matrix/Structural Proteins Gsn—gelsolin; 11
Tuba2--tubulin alpha 2;
Crtap—cartilage associated protein; etc.

Redox Casl--catalase 1; 2
Gpx1--glutathione peroxidase 1

EST 5

Other/Unknown AI317193--expressed sequence AI317193; 44
Dnase2a--deoxyribonuclease II alpha;
Tip39-pendin--tuftelin-interacting protein;
ler3--immediate early response 3; etc.

Total 96



Table 6. Gene expression decreased with 20057 M DATS exposurein RAW264.7
macrophagesin the presence of LPS (ratio 0.33).

Category Name Number

Apoptosis Traf1--Tnf receptor-associated factor 1

Protein Synthesis/Translational Mus musculus, clone MGC:6827 IMAGE:264; 3

Control Hnrpc--heterogeneous nuclear ribonucle

C85417--expressed sequence C85417

Signal Transduction Ifld2--induced in fatty liver dystrophy 2; 5
Ppmla—protein phosphatase 1A, magnesium;
Thra--thyroid hormone receptor alpha; etc.

Transcription/Chromatin Atf4--activating transcription factor 4; 5
Zfp216--zinc finger protein 216;
KIf4--Kruppel-like factor 4 (gut); etc.

DNA Replication Isg20--interferon-stimulated protein 1

Energy/Metabolism Asns--asparagine synthetase; 5
Phgdh—3-phosphoglycerate dehydrogenase;
Pdxk—pyridoxal kinase; etc.

Heat Shock/Stress Hspa5--heat shock 70kD protein 5 1
Matrix/Structural Proteins Ernl--endoplasmic reticulum (ER) to nucleus 5
signalling 1;

Gla--galactosidase, alpha; etc.

EST 6

Others/Unknown Nuprl--nuclear protein 1; 28
Mus musculus, clone MGC:7535 IMAGE:349;
Fem1b--feminization 1 homolog b; etc.

Total 60
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Fig 1. Microarray expression
analysis of treat with or

without 200 uM DATS in
HepG2 human hepatoma

cell .

Up-regulated

A: cytochrome c oxidase
subunit Vlic

Down-regulated

B: cytochrome c oxidase
subunit Vlla polypeptide 2
(liver)

B +DATS

C: apolipoprotein H
(beta-2-glycoprotein 1)

D: peroxiredoxin 2
E: malate dehydrogenase 2

F: succinate dehydrogenase
complex subunit C, integral
membrane protein, 15 KD




