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Abstract

Background Camptothecin is an antitumor alkaloid that has been isolated from the Chinese tree, Camptotheca
acuminata.. DNA topoisomerase I has been firmly established as the molecular target of the camptothecin group of
anticancer drugs. These drugs include 10-hydroxycamptothecin(10-CPT), topotecan, 9-aminocamptothecin, and
irinotecan. Many of them are now in clinical trials and are showing activity against a wide variety of solid human
malignancies, DNA chip microarray technology can be used to establish associations between characteristic gene
expression patterns and molecular responses to drug therapy. This study was conducted to determine whether
pretreatment of HL-60 human leukemta cells with the topoisomerase [ - directed drug 10-CPT regulates gene expression
and to investigate the activity of topoisomerase mediated by 10-CPT in nuclear extract from HL-60 human leukemia
cells. Methods We have conducted experiments on cell cytotoxicity in drug-treated cells, topoisomerase purification,
enzyme assay using agarose gel electrophoresis and oligo chip microarray analysis, respectively. Results Treatment of
HL-60 cells with 10-CPT resulted in marked inhibition of type 1 topoisomerase activity, 10-CPT IC(50) values was
8 nM for HL-60 cells. Thirty-one genes that were up-regulated(18 genes) and down-regulated(13 genes) in 10-CPT
treated HIL.-60 cells were found. Conclusion Our results suggest that the various expression profiles of newly identified
genes in 10-CPT treated human leukemia cells by oligonucleotide microarray can be potentially used as novel
therapeutic markers.
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1. AleF & A&

10-CPT+ AldrichAFell A, Triton X-100, phenylmethane-
sulfonylfluoride(PMSF), Tris-HCl, formamide, dithiothreitol
3 proteinase K¥ Sigma3ALZEE], Ultrogel A6%)
bovine serum albumin-2 Pharmacia LKBAFA], agarose,
fetal bovine serum, gentamicin®} RPMI 1640-&
Gibco-BRLA}A], total RNA&R AL kit= Tel-TestA}oll
A, pUC19% USBARA, HL-60A] £ KCTCHlAM F-<F
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Fig. 1. |0-CPT on the relaxation activity of

The relaxation activity was analyzed by the
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Effect of
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agarose gel assay described in "Materials and Methods' .
gel mobilities for the different DNA forms are indicated for

each gel, where form S 18 supercoiled, form R 1s relaxed

circular, form L 1s linear DNA. Each lane was used 500 ng

of pUCI9 DNA. Lane 1; pUCI9 DNA only, lane 2; lane 1
+ topoisomerase [(80 ng), lane 3,456 ; lane 2 + 0.4, 2, 10,
50 M 10-CPT, respectively
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Fig. 3. Expression profiling of 10K genes between
10-CPT-treated (Cy5) and 10-CPT-untreated (Cy3) HL-60
cells,

4, Gene Bank A4 2 FA

Gene Bank -8 F3}d Up-regulation® 38X+
neuregulin 1, pth-responsive osteosarcoma dl  protein,
histone h3.3, grebl protein, carboxypeptidase A3, similar
to 60S ribosomal protein 110, ribosomal protein S14,
o]l o™  down-regulated

A= azoospermia, chromosome 20 open reading

ensembl genscan prediction =

frame 1, structural maintenance of chromosomes 1, Zic

family member 3, erbb2-interacting protein, inter-alpha
(globulin) inhibitor 2.2 &4 %HJTH

Table 1. List of the 10-CPT-up-regulated genes™

Ratio
Gene (Cf-[\)ﬁm D?»SCHPUOH

neuregulin 1 (NRGI), mRNA.

XM 0116651 003

AF5770.1 005  pthresponsive osteosarcoma dl protein
K03835.1 006 Tustore h33

¥ 051543 1 006 grebl protein

XM OM74L 007 carborypeptidase A3 (LOCS1200), mRNA,

similar to 60S ribosomal protein L10 (QM protein homolog)
(M. muscutus) (LOC82130), mRNA,

ribosomal protein S14 (RPS14), mRNA,
ACD05309.1.28393,51885.1 ensembl genscan prediction

AMOI01%62 007

AM _011320.1 0.07
ENSGO0000133237 008

XM006525.0 008  sorting nexin 15 (SNX15), mRNA,
XM 006357.1 008 hemoglobin, delta (HBD), mRNA.
ARITO0L 008 nadhiubiquince oxidoreductase ndufb7 suburit stuctural

complex 1 protein

M Opdd] goo  Sperm adhesion molecule ph-2) hyaluronidase zona

peliucida binding spaml

M 010010 1 ' 01 aranin-like neuroendocrine peptide precursor (SAAS),

- | mRNA.
UR7972.1 012 nad+-isocitrate dehydrogenase
AKOOR33.1 013 odna f120826 fis clone adse00129; unnamed protein product
X17406.1 013 cartilage specific proteoglycan
AMO33230L1 014 proacrosin binding protein sp32 precursor
XM 0053451 015 protease, sering, 3 (trypsin 3) (PRSS3), mRNA.

* RNA was isolated from HL-60 cells grown with and
without 10-CPT

** Indicates the ratios of the signal intensities observed for
the sample from 10-CPT-induced cells(T) to those from
uninduced cells(C)

Table 2. List of the 10-CPT-down-regulated genes™

Gene (gfa%;k* Description

region containing deleted in azocspermia 3; deleted in azoospermia
2; deleted n azoospermia (LOC 81942), mRNA.

chromosome 20 open reading frame 1 (C200RFL),
mMRNA,

SMCI {structural maintenance of chromosomes |,
AMOL03AT 605 veast)-like 1 (SMCIL1), sRNA,

Zic family member 3 {odd-paired Drosophila
homolog, heterotaxy 1) (ZIC3), mRNA,

erbb2-interacting protein ERBIN (LOC55914).
MRNA,

inter-aipha (globulin) inhibitor, H2 polypeptide
XM 0119101 491 (D). mRNA

alypican 4 (GPC4), mRNA,

KM 0131552 719

XM_O01294L1 6.17

XM 0102681 5.89

XM 037191 505

XM O10339.1 5,00

AROMIT6] 373 angiotensin/vasopressin receptor ailavp

XM_OI6MS5.1 329 neuroblastoma-amplified protein (LOCS15%4), mRNA
ectonucleoside triphosphate diphosphohydrolase 1

KM 0057121 327 (ENTPDI). mRNA

AROOD938.1 237 type v af10 protein splice variant

X37949.1 221 bip protein
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* RNA was isolated from HL-60 cells grown with and

without 10-CPT
** Indicates the ratios of the signal intensities observed for

the sample from 10-CPT-induced cells (T) to those from
uninduced cells (C)
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