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HA 22/ GH: human hepatocellular carcinomacell line
DM SOdimethyl sulfoxide

DTT: 1,4-dithiothreitol

Rnase: ribonuclease A

PMSF: phenylmethylsulfonyl fluoride
EDTA: ethylenediaminetetraacetic acid
Acetyl CoA: acetyl coenzymeA
MgCl,: magnesium chloride

KCl: potassium chloride

NaCl: sodium chloride

BSA: bovine serum abumin

PBS. phosphate Buffered Saline

NAT: N-acetyltransferase

2-AF: 2-aminofluorene

2-AAF: 2-acetylaminofluorene

CDK: cyclin dependent kinase

PS. phosphatidylserine

PI: propidium iodide
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RTPCR: reverse transcriptase polymerase chain reaction
PARP: poly (ADP-ribose) polymerase

FACS: flow cytometry

HPLC: high performance liquid chromatography

PHS: prostaglandin H synthase

UGT: UDP-glucuronosyltransferase

OAT: O-acetyltransferase

NOAT: N-O-acetyltransferase

SULT: Sulfotransferase

DAC: Deacetyltransferase
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(HPLC) (Beckman Programmable Solvent

Module 126; Diode Array Detector Module 168)

NAT
(1) C18 reversed-phase column (spherisorb 4.6x250nm)
(2) Solvent system: 20 mM KH,PO, (PH4.5)/CH3CN (53:47)
(3) Wavelength: 280 nm

(4) Retention time: AAF: 6.5 min, 2-AF: 9.0 min

Flow cytometry ( FACScan)
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DNA RNA Propidium

lodide (PI)
(FSC) (SSC)
FSC
Propidium lodide (PI) M
3. Nikon Ellipse TE 300
4, Model 3200 Eppendoff / Brinkman
5. King-Seeley Thermos Co. USA
6. Spectvoline model ENF-24

1. Sigma Chemica Co. (St. Louis, MO)

14



Leupeptin
Tris-HC1
Trischloroacetic acid
Ethylenediaminetetraacetic acid (EDTA)
P-aminobenzolic acid (PABA)
N-acetyl-p-aminobenzoic acid (N-ac-PABA)
Formic acid (Ammonium salt) = Ammonium formate
1, 4-Dithiothreitol (DTT)
Bovine serum abumin (BSA)
Phenylmethylsulfonyl fluoride (PM SF)
Adenosine 5-triphosphate (ATP)
Dimethyl sulfoxide (DM SO)
Trypsin
Trypan blue
Ribonuclease A (RNAse)
Acetylcarnitine
Carnitine acetyltransferase
Tergitol NP-40

K and K laboratories (Plainview, NY)

2-Aminofluorene (2-AF)
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2-acetylaminofluorene (2-AAF)
P-L Biochemicals Inc. (Milwaukee, WI)
Gibco laboratories (Grand Idland, NY)
RPMI 1640 cultrue medium
Fetal bovine serum
Hanks baanced salts
Antibiotics (Kanamycin, Penicillin, Streptomycin)
Glutamine
Fluka
Propidium lodide (PI)
Merck
Acetonitrile
Acstic acid
Ethanol
Acetone
Triethylamine
| odoacetamide
Ethyl acetate
FERAX (GMBH, Berlin)

Ethylene glycol monoethylether
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Trisodium citrate 2-hydrate

8 Working Lysing Buffer Solution ( )
Working solution [PH7.5, 4 , 20mM Tris-HCL, 1mM Dithioth-reitol
(DTT), 1ImM Ethylene diaminete traacetate acid (EDTA)] 20mL, 50mM

phenyl methyl sulfonyl fluoride (PMSF) 20p L 10y M leupetin 20u

L
9.Acetyl-CoA recycling mixture
50mM TrissHCL (PH 75), 02mM EDTA, 2mM DTT, 15mM

acetylcarnitine, 2U/mL carnitine acetyl transferase, 2-AF( )
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Paclitaxel

(HA 22 T/VGH)
(cytotoxicity) cyclins 1.
Paclitaxel (HA 22 TIVGH) NAT
(HA 22 TVGH) NAT 2
Paclitaxel (HA 22 TVGH) NAT

Paclitaxel  100% DMSO 5 pM, 50 pM,

500 uM, 2.5 mM, 5mM

Paclitaxel
1. Paclitaxel (HA 22 TIVGH) (cytotoxicity)
6well (HA 22 TVGH)
wdl 1x10° 2mi well
20u | DMSO well

Peclitaxel (5 pM, 50 uM, 500 pM, 2.5 mM, 5 mM) 20u
I 37 5% CO, 6
12 24 48 PBS Trypsn

15ml 1500
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rom 5 4 5ml PBS

PBS 1500 rpm 5 4
100-200u | PBS PBS 500 ml 4
M g/ml  Propidium iodine (P1) (Flow cytometry)
Paclitaxel (HA 22 TIVGH)
1x10° 37 5% CO,
70%
PBS (4pgmb P +01

mg/ml RNase + 1% Triton-X 100) 1ml

(Flow cytometry FACYS) GO/G1 S G2& M DNA

Paclitaxel (HA 22 TIVGH) cyclins
1x10° 37 5%CO,
Paclitaxel 24 1% 100 pL
5 %% (Methanol) 100 pL 30

01% BSA  PBS 2 0.1% X-100  0.1%
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sodium citrate 100 pL 45 0.1% BSA PBS
Cyclin 50 pL 2.5
0.1% BSA PBS 50 pL
30 01% BSA PBS FACS
01% BAS 0.1%sodiumazide PBS
Paclitaxel (HA 22 TVGH)

poly (ADP-ribose) polymerase
DNA
polymerase(PARP)
(HA 22 TNVGH)
2ml

wdll

poly (ADP-ribose)

Paclitaxel (5 pM, 50 pM, 500 pM, 2.5 mM, 5mM) 20 |

37 5% CO,
wdll

24 PBS

20

6 well
well 1x10°
well 20u | DMSO
24
0.8 mM Peclitaxel 6 12
Trypsn
15ml 1500rpm 5

5ml PBS



PBS 1500 rpm 5 4 100-200

u | PBS PBS 96 well
1500 rpm 4 4 100u |
3.7% formaldehyde 15 PBS 1500 rpm
4 4 1000 | 02% NP-40( PBS )
15 PBS 1500 rpm 4 4
5% PBS 1 PBS
1500 rpm 4 4 1% Poly
ADP-ribose (monoclona antibody to poly ADP-ribose) 5%
PBS 4 PBS 1500
rom 4 4 50p | 1%
(FITC-conjugated goat anti-mouse IgG antibody) 30
PBS
Paclitaxel (HA 22 TIVGH)  NAT
Paclitaxel (HA 22 TVGH) NAT 2-AF
2-AAF

(HA 22 TIVGH) 5x10° cdls / mL

24 well plate (1 mL RPM| 1640 1% glutamine  10% )
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arylamin (2-AF) Paclitaxel
(5 1M, 50 uM, 500 pM, 2.5 mM, 5mM) 37 95%

5% ( 6 12 24 48 )

ethylacetate / methanol (95:5)

50u L methanol
20u L HPLC (2-AAF)
(2-AF)
2 Paclitaxel (HA 22 TVGH) NAT
Q) (Reverse Transcriptase)
5x10° 37 5% CO;,
24 RNA kit
RNA 260 nm oD ( oD =1
RNA=40 ng/u L) 15 g RNase RNA free
water 1154 L 1y L (0.510 g/p L) oligo (dT)
70 10 spin down 7.5
ul (2u L 100 mM DDT + 1y L dNTP+ 051 L RT+ 4u
L 5X buffer) 2 1
(2 (Polymerase Chain Reaction)



1 p L cDNA 24 u L (19.05 p L dd H,0
+ 25 p L 10X buffer + 0750 L MgCh, + 050 L dNTP + 051 L

Primer 1 + 0.5u L Primer 2+ 0.2u L Tag DNA polymerase)

spin down A 3 35 A 45
55 30 2 1 30 72 10

4 loading DNA dye5u L spin down 1.5%
agarose ethedium bromide Primer

( 2

2. Primersused for RT-PCR

primer Sequence (5 —3) Size

(bp)
Act-bl 5-GCTCGTCGTCGACAACGGCTC-3 21
Act-b2 5-CAAACATGATCTGGGTCATCTTCTC-3 25

B-MDIEA-NAT1 5'- CACCCGGATCCCGGGATCATGGACATTGAAGC-3 |31

VPKHGD-X-NAT1 |5-GGTCCTCGAGTCAATCACCATGTTTGGGCAC-3 31

FP1-NAT2 5 -CTAGTTCCTGGTTGCTGGCC-3 20

RP1-NAT2 5'-TAACGTGAGGGTAGAGAGGA-3 20
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3. Paclitaxel (HA 22 T\VGH) NAT

1x10° 37 5% CO,
Paclitaxd 24

Triton X-100  sodium citrate

NAT (polyclona anti-human NAT
antibody) FACS
4, (HA 22 TVGH) Paclitaxel
NAT
1x10° 37 5%CO;,
o0 L 500 L (HA 22 T\VGH)

20u L Acetyl-coenzyme A recycling mixture [(50 mM Tris-HCL

PH75) 02mM EDTA 2mM DTT 15 mM acetyl carnitine 2 U/mL

carnitine acetyltransferase] AF  PABA
20u L Acetyl-Co A 10u L Paclitaxel (5uM, 50uM,
500uM, 2.5mM, 5mM) Acetyl-Co A
37 10 100p L acetonitrile 2-AF PABA
3 HPLC Paclitaxel

Paclitaxel  NAT
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Paclitaxel 24 60u L 20u L
RCM  Acetyl CoA 37 10
50p L Acetonitrile 20u L HPLC

NAT
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Paclitaxel
(cytotoxicity)
(5.1-5.5)
Paclitaxel
46.66% 36.66% 23.33%  10.00%

(HA 22 T/VGH)

5 mM/mL Paclitaxel

(HA 22 T/VGH)

32.35% Paclitaxel

Paclitaxel

500 uM, 2.5 mM, 5 mM)
base-pair DNA (APOPTOSIS

(HA 22 TIVGH)

26

(HA 22 TIVGH)

24
80.00% 66.66% 60.00%

Paclitaxdl

6 12 24 48

80.76% 60.71% 46.66%

(HA 22 TVGH) DNA

Paclitaxel (5 UM, 50 uMm,
DNA

6) Paclitaxdl



Paclitaxel (HA 22 T/VGH)

Paclitaxel
Gy/G; S G,/M phase DNA
Paclitaxel (HA 22 TNVGH)
Paclitaxel control 5 puM, 50 uM, 500 UM, 2.5mM, 5
mM tota S-phase 8.82% 21.65% 21.69% 3357% 35.28%
32.40% Gy/G; G,/M phase G/IM 7.65%
8.92% 10.79% 14.97% 16.06% 21.44% 24
Paclitaxel (HA 22 TIVGH) G,/M S
G,/M (HA 22 TVGH)
G./M ( 7-8)
Paclitaxel (HA 22 TNVGH)

Padlitaxd  (HA 22 TVGH)

G.,/M 24 Paclitaxel (HA 22 T/VGH)
S G./M (HA 22 TVGH) cyclins
CDKs G,/M cycdinB  CDK;

S G,/M cyclin A
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CDK, (over expression) G,

cyclinsD1 G, cycinE
(over expression) Peclitaxel (HA 22 T/VGH) cyclins
CDK, Paclitaxel
(HA 22 TNVGH) G,/M (910
Paclitaxel (HA 22 T/IVGH) NAT
1
Paclitaxel (HA 22 T/VGH) N-acetyltransferase
(NAT) Paclitaxel
5uM, 50 uM, 500 pM, 2.5 mM, 5 mM 24 HPLC
NAT 460% 1051% 16.42% 33.05% 45.74%
67.18% NAT ( 11)
2.
(HA 22 TIVGH) 2-AF
PABA Acetyl-Co A 2-AF
PABA Paclitaxel (HA

22 TIVGH) NAT
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Paclitaxel 5 uM, 50 uM, 500 pM, 2.5 mM, 5 mM 24
HPLC NAT 7.80% 13.77% 20.40%

3367/% 51.08% 67.67% 90.05%

RT-PCR (Reverse Transcriptase Polymerase Chain Reaction)
Paclitaxel (HA 22 T/VGH)

NAT1  (NAT mRNA)

5x10° cells (5 uM, 50 uM, 500 uM, 2.5
mM, 5mM)  Paclitaxel 24
Qiagen RNeasy Mini Kit (Qiagen, inc, Vadencia, CA, USA) total
RNA RT-PCR Paclitaxel
(HA 22 TIVGH) NAT , (

12)
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Paclitaxel (Taxol)

(68) Paclitaxel (HA 22 T/VGH)
Paclitaxel Paclitaxel
(HA 22 TVGH) (  5.155)
Paclitaxel (HA 22 TVGH)
Paclitaxel Microtubulin

vincadkaloid podophyllotoxin colchicine

tubulin
G,M (9199 Lin HL (10%)
Paclitaxel (apoptosis)
p53 (Signding pathway)
G,/M (HA 22 TNVGH)
Paclitaxel 0.5mM
0.5mM
(HA 22 TIVGH G,/M )
(HA 22 TIVGH) Paclitaxel 24
(FACYS) Paclitaxel (HA 22
T/VGH) G,/M (HA 22
T/VGH) Paclitaxel Paclitaxel



(HA 22 TIVGH)

DNA
TIVGH)
G S
M
CDK
G//S
S CDK,

CDKs cycdin D

(amplification)  cyclins D1

poly (ADP-ribose) polymerase

Paclitaxel (HA 22
(check point) G, G,
(kinase) GJ/S
10 CDK

(trangition) CDK, cydinE

G G CDK, CDK,

(111)

cyclins D1

(over expression)

(12113 Joo M9 cyclins D1
Jung (1 cyclins D1
cyclinsE  reciprocal deregulation Gl
Paclitaxel cydin  CDK (112:116)
2.5mM cycdinB,D CDK1 cyclin A
E CDK, cyclin Dj
Paclitaxel cycinB, D cyclinE cyclin
A cydinDs CDK CDK,
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CDK;

P15I NK4B P18I NK4C Plgl NK4D

P21WA F/cipl P27WI pl P59WI p2

( Aromatic amine)

PA50

(9-13)

NAT

(HA 22 TVGH)

NAT

24 (HA 22 T/VGH) NAT

NAT

NAT

NAT1

(HA 22 TVGH)

910) 9 ecydlin-cdk

cyclin D-cdk4/6  P16™*

cyclin-cdk

NAT  cytochrome
DNA

NAT

Paclitaxel
(HA 22 TVGH)

Paclitaxel 6 12 18

(HA 22 TVGH)
NAT
Paclitaxel

NAT,



RT- PCR Paclitaxel

(HA 22 TVGH) NAT1 RT-PCR
Paclitaxel (HA 22 TIVGH)
(HA 22 TVGH) NAT, Paclitaxel
(HA 22 TVGH) NAT
(HA 22 TVGH) NAT1 Paclitaxel

(HA 22 T/VGH) NAT

NAT (HA 22 TNGH)  NAT
Paclitaxel (HA 22 TNVGH)
Paclitaxel Paclitaxel
(HA 22 TNVGH)
Paclitaxel (HA 22 TVGH)
GJM  Paclitaxel (HA 22 TNVGH)
NAT Paclitaxel
Paclitaxel (HA 22 TNVGH)

Paclitaxe

Paclitaxel



(Neoadjuvant
chemotherapy)

(adjuvant chemotherapy) Paclitaxel



Paclitaxel (HA 22 TNGH)  NAT

Paclitaxel (HA 22
TVGH) NAT (HA 22 TNVGH)
NAT Paclitaxel 6 12 18 24
NAT NAT
RT-PCR Paclitaxel
(HA 22 TVGH) (HA 22 TVGH) NAT,
Paclitaxel (HA 22 TVGH)
NAT Paclitaxel (HA 22 T\VGH)
NAT (HA 22 TVGH) NAT,
(NAT mRNA) Paclitaxel (HA 22
TVGH)
(HA 22 TVGH) Paclitaxel 24
DNA DNA
Paclitaxel (HA 22 TVGH)

(HA 22 TNVGH)
Paclitaxel 24 (FACS)
Paclitaxel (HA 22 TN/GH)

Paclitaxel (HA 22 TNVGH)



G,/M

TIVGH)

Paclitaxel

T/VGH)

G,/ M

B  Paclitaxel

FAS Paclitaxel (HA 22
Paclitaxel (HA 22 TVGH) NAT

(HA 22 TVGH) NAT,
Paclitaxel (HA 22

NAT , ?
Paclitaxel NAT  2-AF
(dose-dependent) Paclitaxel
(HA 22 TIVGH)

cydlins G2 CDK;—Cyclin
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2 Peclitaxel HA 22TI\VGH NAT

Effects of Paclitaxel on total amounts of
2-AF and 2-AF metabolitesin (HA 22 T/VGH) célls

Paclitaxel treatment Amount of 2-AF and 2-AF metabolites
Control 47.8 +4.63%
50 M 53.37 +3.36%
S0y M 69.20 +16.00%
500u M 129.37 +10.43%
2.5mM 229.30 +7.91%
5 mM 127.72 £13.97%

Various concentrations of Paclitaxel were added to the (HA 22 T/VGH) cell culture
then incubated for 24 hr. Harvest the cells, centrifuged, the supernatant was dry
down under speed vaccum and dissolved in methanol followed by HPLC analysis.

Vaduesaremean +SD, N=3.
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File: 990222.020

Source: t24

Case: PATIENT ID

Analysis type: Manual analysis
Prep: Fresh/Frozen

DIPLOID: 100.00 %
Dip G0-G1: 83.53 % at 63.68
Dip G2-M: 7.65 % at 107.07
Dip S: 8.82 % G2/G1: 1.68
Dip %CV: 12.23

Total S-Phase: 8.82 %

Extra Pop: %
Debris: 2.55 %
Aggregates: 0.00 %
Modeled Events: 9629
RCS: 2.673

Diploid B.A.D.: 0.82 %
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Paclitaxel Affected N-Acetyltransferase Gene Expression
and Cdl Cycle on Human Liver Tumor Cdlls
M.D. Yang*?, J.G. Chung?, W.C. Chang* 3
Department of Surgery, China Medical College Hospital
’Institute of Medical Science, China Medical College

3Department Microbiology and Immunology, China Medical
College

Abstract

Malignant disease has been the leading cause of death in Taiwan for twenty
years consecutively. There was 5000 to 6000 people died of hepatocelular
carcinoma every year. Patients with primary hepatocellular carcinoma will died in
few weeks to few months if they can not be treated intensively. At present, surgical
resection ill is the only modality for cure of the disease. Chemotherapy can be a
paliative management once multiple hepatic recurrence or multiple distant
metastases occurs postoperatively, or patient is not suitable for surgery due to other
condition.

Paclitaxel has excellent therapeutic effects in breast cancer, ovarian cancer and

non-small cell carcinoma of lung. It' s role in treatment of hepatocellular carcinoma

is still undetermined.
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In this experiment, paclitaxel is used to investigate its effect in cell cycle of
hepatocellular carcinoma cell line (HA 22 T/VGH). The result showed paclitaxel
arrested the cell cycle at G,/M phase. We also investigate the effect of paclitaxel to
the regulation of cyclins and CDK in cdl cycle and disclosed that high
concentrated paclitaxel ( > 2.5 mM) suppressed the expression of cyclin B, D and
CDK4, but had effect of over expression of cyclin A, E and CDK..

The effect of paclitaxel to NAT was adso investigated. We found that
paclitaxel could inhibit NAT activity in cytosol of hepatocellular carcinoma cell
line. It showed positive relation in drug concentration and duration of incubation.

In conclusion, paclitaxel seems could be a aternative modality in treatment of

hepatocellular carcinoma. Its clinical benefits should be further evaluated.
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