1. High performance liquid chromatography, HPLC

Beckman (Programmable Solvent Module 126; Diode Array Detector

Module 168 )
NAT
1  Ci8reversed-phase column spherisorb 4.6 x 250 nm
2  Solvent sysem: 20 mM KH,PO, PH4.5 CHCN 53 47
3  Wavelength: 280 nm
4 Retentiontime: AAF:65min AF:9.0min

Nikon Ellipse TE 300

Model 3200 Eppendoff / Brinkman

King—-Seeley Thermos Co. USA
Spectvoline model ENF-24

. Gene Amp PCR system 2400 Perkin Elmer
Polytrone PT 3000, Kinematica

L abconco
10. RP 18 column  Bischoff

© o N O kWD

1. G-Nome DNA kit Bio 101, Inc
2. anti-cyclin D1, D3, E antibody

FITC-conjugated goat anti-mouse 1gG antibody

Monoclonal Antibody to Poly (ADP-ribose) Blossom Biotech



3. Complete Freuns' s adjuvant and Incomplete Freund’ s adjuvant

PCR kit
Antibiotics (Kanamycin, Penicilin, Streptomycin)
Glutamine
Fetal bovine serum
Hanks balanced salts
RPMI 1640 culture medium
4. 2-aminofluorene
2-acetylaminofluorene
5. Acetonitrile
Ethyl acetate
KH,PO,
KCI
M ethanol
NaCl
Na,PO,
TE buffer
6. Ficoll-paque
GFX kit

Gibco laboratories

K and K Lab

Merck Co

Phamacia Biotech

7. Acetyl Coenzyme A P-L Biochemicals Inc, Milwaukee, USA

8. Berberine
Bovine serum abumin (BSA)
Phenylmethylsulfonyl fluoride (PMSF)
Adenosine 5-triphosphate (ATP)
Pristine
Carnitine acetyltransferase
Dimethyl Sulfoxide (DM SO)
Ethylenediaminetetraacetic acid (EDTA)
Ethidium Bromide
Leupeptin
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Propidium lodide (PI)

Trichloroacetic acid

Tris-HCI

Trition-X 100

Sodium azide

Heparin

P-aminobenzoic acid (PABA)

N-acetyl-p-aminobenzoic acid (N-ac-PABA)

1,4-Dithiothreitol (DTT)

Formic acid (Ammonium salt)

Trypsin

Trypan blue

Rinonuclease A (RNAse)

Acetylcarnitine

Tergitol NP-40 Sigma Chemica Co
9. RNA kit  Qiagen
10. Ethylene glycol monoethylether

Trisodium citrate 2hydrate FERAX, Berlin

?  Gypenosides
600
2 1 n-butanol
rotary vacuum evaporator (Eyela N-1, Rikakikai Co.,

LTD, Tokyo, Jgpan) 40 DuraTop MP,
microprocessor control bulk tray dryer, FTS system -50
1. Acetyl CoA

10 mM Acetyl Coenzyme A 50 il + D.D. Water 170
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2. HPLC solvent
20 mM KH,PO4 + 100% Acetonitrile (53  47)

3. Working lysing buffer solution
working solution PH 7.5, 4 , 20 mM Tris-HCI, 1 mM DDT, 1 mM
EDTA  20ml + 50 mM PMSF 20 pl + 10 pM Leupetin 20 Wl

4. Medium
F12K Nutrient Mixture 440 ml + Fetal bovine serum 50 ml + 10000
unit/ml Penicillin 5 ml + 200 mM L-glutamin 5 ml

5. PBS
NaCl 8g + KCl 0.2 g +NaHPO,12H,0 1.15 g + K;HPO, 0.2 g DD
water 1000 mi

6. Acetyl-CoA recycling mixture (RCM)
50 mM Tris-HCI( PH 7.5) + 0.2 mM EDTA + 2 mM DDT + 15 mM
acetylcarnitine + 2 u/ml carnitine acetyltransferase + aminofluorene (22.5

M)

7. Stain solution
1X PBS 550 gl + 100% Trition-X100 200 pl + 0.03 mM Pl 200 gl +
RNAse 50

Human cervix epidermoid carcinoma cell: Ca Ski;
Human cervix epithelioid carcinoma cell: Hel.a

Nisseria gonorrhoreae

Spreque-Dawley rat, SD rat
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?  Gypenosides Ca i,

HelLa
A cytosol
a ?  Gypenosides
Ca Ski NAT
Ca Ski 5x10° cells
2ml  lyssbuffer 20 mM TrigHCI, pH 7.5at 4 1mM DTT
1 mM EDTA 50 uM PMSF and 10 uM L eupeptin) 9000 g
I 10000 g 60
AF Acetyl-CoA
AF 90 pl 50
Ca Ski 20 ul Acetyl-Coenzyme A recycling mixture((50
mM Tris-HCI PH7.5) 02mM EDTA 2mM DTT  15mM acetyl
carnitine 2 u/ml carnitine acetyltransferase) 25uM  AF
20 Acetyl-CoA 10l ? 200, 250,
300, 350, 400 and 450 pg/mi Acetyl-CoA
37 10 100 pl acetonitrile
AF HALC 3
Ca Ski ?  Gypenosides NAT

mean + SD
NAT activity in Ca Ski cells cytosol

5x108 Ca Ski cdlls
)

2 ml lysis buffer
?

cytosol
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?
+AF (22.5 uM)
?
+ Gypenosides (200 - 450 pg/ml)
?
acetyl coenzyme A or distilled water (control)
?

Incubated at 37  for 10 min
?
100 I acetonitrile
?
HPLC
?
The amount of AF and AAF
b. ? 350 pg/ml Ca Ski
NAT  kinetic constants (Km, Vmax)
Caski  5d0°cdls
2ml  lyssbuffer 20mM TrigHCI, pH 7.5at 4 1mMDTT 1

MMEDTA 50 pM PMSF and 10 puM Leupeptin) 9000 g
I 10000 g 60
90 pl 50 Yl Ca
Ski 20 Acetyl-Coenzyme A recycling mixture((50 mM

TrissHCI PH 7.5) 02mM EDTA 2mM DTT 15 mM acetyl carnitine
2 u/ml carnitine acetyltransferase) 0.5mM  Acetyl-CoA 10yl
? 350 pg/ml Acetyl-CoA ?
AF 0.373,0435,0543,
0.745,1.102  2.245 mM Acetyl-CoA
kinetic constants modified HY PER Program of Cleland
3 Cas«i
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?  Gypenosides NAT mean+ D
Kinetic constants of NAT in Ca Ski cell cytosol

5x108 Ca Ski cdls
?
2 ml lysis buffer
?
cytosol
?
+ Gypenosides (0 or 350 pg/ml)
”?

+ AF (0.373, 0.435, 0.543, 0.745, 1.102 and 2.245 mM)
?

0.5 mM acetyl coenzyme A or distilled water (control)
7

Incubated at 37  for 10 min
?

100 I acetonitrile
?

Kinetic constants (Km, Vmax)

B intact cells
a ? AF
CaXxi Hda
CaSki HeLa 1x10°cellg/ml 24 wdll plate
1 ml RPMI 1640 2mM L-glutamin 10
AF 30 uM ? (200-450 pug/ml)
? 37 B 5

18 ethyl acdtate/
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methanol 95 5 50 W methanol

20 HRLC
AAF AF 3
? CaSki HelLa
NAT

NAT activity in intact Ca Ski or HelL a cells

1x106 cdlgml in 24 well plate
?
+ AF 30 uM
?
Gypenosides (0 or 200-450 pg/ml)
?
Incubationat 37 , in 95% air, 5% CO, for 18 hrs
?
collect supernatant, extracted with ethyl acetate/methanol (95:5)
?

after solvent evaporated, the resdue

"
+ 50 Wl methanol
?
HPLC
?
The amount of AF and AAF

b. ? 350 yg/mi AF
Caski HelLa

Caski  HeLa 1x10°cellg/m 24 well plate
1 ml RPMI 1640 2mM L-glutamine 10
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AF 2  3F0pgml ?
37 % 5

6 12 24 48
ethyl acetate/ methanol 95 5

50 il methanol 20 pl
AAF AF
3 ?
Hela NAT

Ca&ki

NAT activity in intact Ca Ski or Hel a cell

1x106 cdls/ml in 24 well plate
?

+AF
?

+ Gypenosides (0 or 350 pg/ml)
?

Incubationat 37 , in 95% air, 5% CO, for different time(6, 12, 24, 48 hrs)
?
collection of supernatant, extracted with ethyl acetate / methanol (95:5)
?
Solvent evaporation
?
residue + 50 I methanol
?

HPLC
?

The amount of AF and AAF



? 350 pg/ml CaSki HelLa

AF DNA-adducts
24 well plate well 5x10° Ca Ski or HeL a cells
AF(30, 60 uM) ? 3Ougm 24
G NOME DNA isolation kit protocol (BIO 101 La
Jolla CA USA) DNA DNA TE buffer (10

mM Tris-HCI 1 mM EDTA pH 8.0) S5ul TEbuffer (- 5ug  DNA)
S5ul 10x T4 polymerase buffer(0.33 M Tri acetate 0.66 M potassium
acetate 0.10 m magnesum acetate 5.0mM DTT pH7.5) 40 H,O
17pmol  ?[*P|dATP(3000 Ci/mmol) 22 TADNA
polymerase 60 60 10 pl 0.5mM
EDTA Sephadex G-50
chromatography ? Beckman HPLC
(pump 168 and detector 126 Ultrasphere C18 reversed phase
lon-pairing column 4.6x25 cm 30 mM KH,PO, pH 6.0 10% CH;CN
1.5 ml/min 10 90% 30 mM KH,PO, pH 6.0
5mM tetrabutylammonium phosphate 50% CH5CN 65
uv 254 nm (A min=15ml) scintillation spectrometry
(Levy and Weber 1989; Chung et al., 2000) DNA
ATP (peak)
DNA pmol adduct/mg DNA (Levy and Weber,
1989; Levy et d., 1994; Chung, 1999; Chung et al., 2000)

Detection and measurement DNA adductsin human cervix cancer cells

5x10° cellswell (CaSki or HelLa) in 24 wdll plate
?

different concentration of AF(30, 60 uM) and Gypenosides (0 or 350 pg/ml)
?
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Incubate for 24 hrs
2

harvested cdll
7

| solation of DNA with G NOME DNA kit
?

digestion of DNA by nuclease
?

HPLC
?
DNA adducts
RT-PCR ( Reverse Transcriptase Polymerase Chain Reaction )
? CaSki Hel a
NAT1 (NAT mRNA )
12 well plate well 5x10° CaSki
Hel a ? 350 yg/ml 24
Qiagen RNeasy Mini Kit (Qiagen, inc,
Vdencia, CA,URA) total RNA total RNA (1.5ug) 0.5ug
of oligo-dT primer and DEPC (diethyl pyrocarbonate )-treated water
125l 70 10
1 (Rrg-grad
cDNA synthesis kit, Inritrogen, San Diego, CA, U.SA.) total RNA
PCR target cDNA 50 ul

1.5 mM MgCl,, 0.2 mM dNTP mix, 20 pmoles of each
primer (B-MDIEA-NAT1 & VPKHGD-X-NATL1 for NATL; FP1-NAT2 &
RP1-NAT2 for NAT2; Act bl & Act b2 for beta-actin) cDNA 50
ng total RNA 2 units of DyNAzyme DNA Polymerase
The sequence of primers were as follows:

B-MDIEA-NAT1, 5-CACCCGGATCCGGGATCATGGACATTGAAGC-3,



nt 435-454, GenBank accession number X17059;
VPKHGD-X-NATL,
5-GGTCCTCGAGTCAATCACCATGTTTGGGCAC-3, nt 1295-1278,
GenBank accession number X17059;
FP1-NAT2, 5-CTAGTTCCTGGTTGCTGGCC-3, nt 79-98, GenBank
accession number NM-000015;
RP1-NAT2, 5-TAACGTGAGGGTAGAGAGGA-3, nt 1073-1054,
GenBank accession number NM-000015;
Act bl, 5-GCTCGTCGTCGACAACGGCTC-3, nt 94-114, GenBank
accession number NM-001101,
Act b2, 5-CAAACATGATCTGGGTCATCTTCTC-3, nt 446-422, GenBank
accession number NM-001101.

NAT1 Gene expression

5x10° cdlls/well (Ca Ski or Hel @) in 12 wdll plates
7

+ Gypenosides (0 or 350 pg/ml)
?
Incubation 24 hrs
2

Isolation of total RNA ( Qiagen RNeasy Mini Kit)
?
RT-PCR (cDNA)

?

Primer (NATZ, 3-actin)
?

Gel eectrophoresis
?

Get Picture
Microarray hybridization ? 350 pg/ml



Ca Ski

12 well plate well 5x10° Ca
Ski ? 3BOugml 24
Qiagen RNeasy Mini Kit (Qiagen, inc, Vdencia,
CA,URA) total RNA total RNA (1.5 pg) ,0.5 pg of
oligo-dT primer and DEPC (diethyl pyrocarbonate )-treated water
125u 70 10
1 (First-strand
cDNA synthesis kit, Inritrogen, San Diego, CA, U.SA)) total RNA
PCR cDNA cDNA
microarray hybridization

Microarray hybridization analysis

5x10° callgwell in 12 well plates of Ca Ski cdlls
?

+ Gypenosides (0 or 350 pg/ml )
?

total RNA
?

( )

?

cDNA Microarray
?

Gene Up or Down Regulation

?  Gypenosides Nisseria gonorrhoreae
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APl NH

kit 100 ml trypticase soy broth 35
4 3500 g 20 cold phosphate
buffered saline PBS 1x10° 1ml tryptipase soy broth
?
200, 300, 350, 400 450 pg/mi 37 5 24
Beckman Spectrophotometer (DU 6401) 650 nm
) 111

origind OD — final OD (+Gypenosides)

(1- ) X 100
origind OD

I nhibition on growth of N. gonorrhoreae

1x108 bacteria+ 1ml tryptipase soy broth
?

+ Gypenosides (0 or 200-450 pg/m)
?

incubatea 37 , 5%CO, for 24 hrs
?

OD 650nm

?  Gypenosides Nisseria gonorrhoreae

A cytosol
a ?  Gypenosdes NAT

10x10" colony forming units (CFU) cold phosphate

buffered saline (PBS) Iml lysis buffer (20 mM tris-HCl,
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pH7.5a4 ,1mM DTT, 1mM EDTA, 50 mM PMSF and 10 mM
leupeptin) sonicator (Hert System. Inc. Farmingdale, NY, USA)
10000 g 30
50 ul 20l Acetyl-Coenzyme A
recycling mixture((50 mM Tris-HCl PH 7.5) 02mM EDTA 2mM
DTT 15 mM acetyl carnitine 2 u/ml carnitine acetyltransferase) 225

uM  AF 20l Acetyl-CoA 10 pl
? 200, 250, 300, 350, 400 and 450 pg/ml
Acetyl-CoA 37 10
100 pl acetonitrile AF HPLC
3 N. Gonorrhoreae ?  Gypenosdes
NAT mean = SD

NAT activity in N. gonorrhoreae cytosol

10x10™ CFU bacteria
?

washed twice with PBS

?

2 ml lysis buffer
?

cytosol

?

+AF(22.5 uM)
?

+ Gypenosides (200 - 450 pg/ml)

”?

acetyl coenzyme A or distilled water (control)
?

26



Incubated at 37 for 10 min
?
100 pl acetonitrile
?
HPLC
?
The amount of AF and AAF

b. ? 350 pg/mi NAT  kinetic constants (Km,
Vmax)
10x10" colony forming units (CFU) cold phosphate
buffered saline (PBS) 1ml lysis buffer (20 mM tris-HCI,
pH7.5a 4 ,1mM DTT, ImM EDTA, 50 mM PMSF and 10 mM leupeptin)
sonicator (Hert System. Inc. Farmingdale, NY, USA) 10000
g 30
50 20 Acetyl-Coenzyme A
recycling mixture((50 mM Tris-HCL PH 7.5) 02mM EDTA 2mM
DTT 15mM acetyl carnitine 2 u/ml carnitine acetyltransferase) 0.5 mM

Acetyl-CoA 10l ? 350 pg/mi
Acetyl-CoA ?
AF 5625, 11.25,225,45 90 uM
Acetyl-CoA kinetic constants modified HY PER
Program of Cleland 3
?  Gypenosides NAT mean+ D

Kinetic constants of NAT in N. gonorrhoreae cytosol

27



10x10™ CFU bacteria
?

2 ml lysis buffer
?
cytosol
7

+ Gypenosides (0 or 350 pg/ml)
?

+ AF (5.625, 11.25, 22.5, 45 and 90 M)
?

0.1 mM acetyl coenzyme A or distilled water (control)
7

Incubated &t 37  for 10 min
?
100 I acetonitrile
?

Kinetic constants (Km, Vmax)

B ? intact cell AF
3x10° CFU 1ml trypticase soy broth AF225
UM ? (200-450 g/ ?
37 95 5 24
ethyl acetate/ methanol 95 5
50 pl methanol 20
HPLC AAF
AF 3 ?

NAT
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NAT activity in intact N. gonorrhoreae

3x109 CFU bacteria
?

+ 1ml trypticase soy broth and AF 22.5 uM
7

Gypenosides (0 or 200-450 pg/ml)
?

Incubateat 37 , in 95% air, 5% CO, for 24 hrs
2

collect supernatant, extracted with ethyl acetate/methanol (95:5)
?

after solvent evaporated, the residue
?
+ 50 yl methanol
?
HPLC
?
The amount of AF and AAF

?  Gypenosdes SD rat
NAT 2-AF

A. NAT
a cytosol

NAT

19 1ml 3ml lyssbuffer 3l PMSF

Leupeptin (Cytosol)

S0ul



12 950 pl lysis buffer (20 mM tris-HCl,
pH7.5a4 ,1mM DTT, ImM EDTA, 50 mM PMSF and 10 mM

leupeptin) hemolysate 0 Oul
cytosol 6 50 uM AF 20 pl RCM
20 pl acetyl CoA Gypenosides (200, 300, 350,
400, 450 pg/ml) 10 pl 20 4l D.D. water
37 10
50 pl acetonitrite NAT 9000rpm 2
20l HPLC 2-AF 2-AAF
mean + SD

N-acetyltransferase activity in SD rat’s cytosol

50 ul whole blood ~ 1x10° cdlls
?

950 pl lysis buffer
?
cytosol 50 pl
?
+ AF(50 puM) and Gypenosides(0-450 pg/ml) 10
”?

20 pl DD water or acetyl coenzyme A
?

incubationat 37  for 10 minutes
7

AF and 2-AAF were measured by HPLC assay

b. intact cdls
(Hepanin) 2ml



1ml Ficoll-Pague  15m 1500

rpm 15 4 1500rpm 10
4
24well well 1x10° 1ml well
AF 15,30,60,90uM 10l
Gypenosides 350 pg/mi 37 5%CO,
18 2ml
20 3000 rpm 10 4
501 methenol
20 ul HPLC AF
-

N-acetyltransferasein SD rat'sintact leukocytes

1x10° cellsml in 24 well plates
7

+ AF (15, 30, 60 and 90 uM) and Gypenosides (0 or 350 pg/ml)
?

incubation for 18 hours
?

centrifugation, supernatant
7

Freeze-drying
?

methanol extraction
?
AAF were measured by HPL C assay

C. cytosol
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NAT

19 1ml 3ml lysisbuffer 3yl PMSF
Leupeptin (Cytosal) 50 ul
12 20l RCM 20 pl acetyl CoA
Gypenosides (350 pg/ml) 10 pl 10 Wl D.D. water
37 10
50 ul acetonitrite NAT 9000 rpm 2
modified HY PER Program Cleland kinetic constants
mean = SD T
d. DNA-adducts
24 12 AF 60 mM ? 35mg
1ml 12 AF60mM DD water 1 mi 12
24 6
NAT
19 iml
3mllyssbuffer 3l PMSF Leupeptin
(Cytosol) 35ul (Ethyl acetate : methanol =
95:5) 1-2 20 3000 rpm 10 4
SOl
methanol G NOME DNA isolation kit protocol (BIO 101 La
Jolla CA UXA) DNA DNA TE buffer (10

mM Tris-HCI 1 mM EDTA pH 8.0) 5u TEbuffer ( 5ug  DNA)

5u 10x T4 polymerase buffer(0.33 M Tri acetate 0.66 M potassium
acetate 0.10 m magnesium acetate 5.0mM DTT pH 7.5 40 H,O

17pmol  2[*P]dATP(3000 Ci/mmol) 22 T4DNA

polymerase 60 60 0u 0.5mM EDTA

Sephadex G-50 chromatography
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? Beckman HPLC (pump 168 and detector

126) Ultrasphere C18 reversed phase ion-pairing column 4.6x25
cm  30mM KH,PO, pH 6.0 10% CHsCN 1.5 ml/min
10 90% 30 mM KH,PO, pH 6.0 5mM
tetrabutylammonium phosphate 50% CHsCN 65 uv
254 nm (2 min=1.5ml) scintillation spectrometry (Levy
and Weber 1989; Chung et al., 2000) DNA
ATP (peak) DNA
pmol adduct/mg DNA (Levy and Weber, 1989;

Levy et d., 1994; Chung, 1999; Chung et al., 2000)

B. AF AF
a ? AF  AAF
180-200 05ml
? 35mg 1% DMSO 24 halothone
0.5ml AF60mM 0.5
mi 10 60 3ml
5 10 20 40 80 120 160 320 200l
600 rpm 10 HPLC AF  AAF
Theamount of AF and AFF

Female SD rats (180-200 g)
?

Gastric intubation of Gypenosides 3.5 mg or 1% DM SO
?

24 hours later
f)

Infuse AF(60 mM) in a speed of 0.5 mi/min, inainterva of 10 min, over 60
minutes, total 3 ml
(subclavicle vein)



?
Seria blood sampling 200 pl (5, 10, 20, 40, 80, 120, 160 and 320 min)
?
Centrifugation 600 g, 10 min for plasma
?
AF and AAF were measured by HPLC

b. ? AF  AAF
18 6 2-AF 60 mM
Gypenosides3.5mg  2-AF 60 mM
Gypenosides 3.5 mg 24 2-AF 60 mM
24
Lysisbuffer
(cytosal) 35ml (Ethylacetate :
methanol=95:5) 1-2 20 300rpm 10
4
50-100 pI methanol 20l HPLC 2-AF
T

unpaired student’ st test ANOVA



