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Differential Gene Expression in Uterine Cervical Cancer

Man-Soo Yoon, M.D., Ki-Hyung Kim, M.D., Dong Hyung Lee, M.D.
Jee-Yeon Kim, M.D.”, Kyung-Un Choi, M.D.*

Department of Obstetrics and Gynecology, Department of Pathology*,
College of Medicine, Pusan National University, Busan, Korea

Objective : Identification of the genes differentially expressed in cervical cancer but not in the non-cancerous cervix
is important for understanding the molecular basis of cervical cancer and for defining possible prognostic value and
therapeutic intervention. We investigated the changes in gene expression accompanying the development and progression
of cervical cancer by cDNA microarray.

Methods : To identify molecular alterations in squamous cell carcinoma of uterine cervix, we measured expression
profiles for paired cancer and noncancerous cervix samples from three individuals by means of a ¢cDNA microarry
representing 17,000 genes.

Results : The 36 genes were noted to have more than a three-fold change in expression (either increased or decreased)
in cervical squamous cell carcinoma compared to the non-cancerous cervix in all three experiments. The changed genes
are those associated with cell proliferation/apoptosis, signal transduction/transcription, extracellular matrix, enzyme,
immune response, cytoskeleton, angiogenesis and others.

Conclusion : The authors predicted that these gene expression profiling experiments will lead to improvements in the
basic understanding of pathogenesis of cervical cancer and will promote the discovery of novel molecular markers for
cervical cancer diagnosis and therapy.

Key Words : Uterine cervix, Squamous cell carcinoma, cDNA microarray
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Fig. 1. 17,000 genes were spotted onto a glass and the
fluorescent image was scanned with Axon scanner
GenePix 4000B. The red spots were up regulated genes
and green spots were down regulated genes in squamous
cell carcinoma of uterine cervix.
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Fig. 2. Genes were subjected to a hierarchical clustering
with differential expression between squamous cell carci-
noma and non-cancer tissue.
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Table 1. Genes up-regulated by over 3-fold in three squamous cell carcinoma of uterine cervix

Gene name

GenBank Accession No.

Cell proliferation/apoptosis
Topoisomerase II alpha (Tpoll)
Topoisomerase II binding protein 1 (TpoBP1)
Serum glucocorticoid regulated kinase (SGK)
Carbonic anhydrase II (CAII)
Proliferating cell nuclear antigen (PCNA)
Pituitary tumor transforming gene 1 (PTTGI)

Signal transduction/transcription
GTP binding protein CRFG
LIM and senescent cell antigen like domains 1

Mitogen-activated protein kinase kinase kinase 4 (MAP kinase kinase kinase)

N-myc interactor
Importin alpha-1
Metastasis associated 1
MCM6

Extracellular matrix
Bamacan/SMC3

Immune response
Interferon, gamma
Interferon, gamma-inducible protein 16
Indoleamine-pyrrole 2, 3 dioxygenase

Enzyme
Hypoxanthine phosphoribosyltransferase 1
Cathepsin L

Others
Mitochondrial ribosomal protein L23
Metallothionein 1B (functional)

AI337434
R97785
AI375353
H23187
AA450265
AI362866

H94877
AA504265
AA417711
AA279762
AA489087

N71159
AA663995

AA463411

AA878880
AA490996
AA478279

N47312
W73874

AA454015
H72723

2= 1570k

ool WIE Hel e FEEE AR
H, AEZ2A 2 A EAPEAKcell proliferation /apoptosis)
o} FA ¥ AR topoisomerase 11 alpha, topoisomerase
II binding protein 1, serum glucocorticoid regulated kinase,
carbonic anhydrase II, proliferating cell nuclear antigen,
pituitary tumor transforming gene 1 5-°] 57}5}%1 1L, B
cell CLL/lymphoma 10, E2F transcription factor 6, cyclin
Al 52 ZAxsdrh HE Nadgdd HdAKsignal
transduction/transcription) 2} Z+#13}] GTP binding protein
CRFG, LIM and senescent cell antigen like domains 1,
mitogen-activated kinase kinase kinase 4, N-myc regulator
52 S7Vek9d o, TGF beta induced factor 2+ 7+
£ BAth AE)7]d (extracellular matrix) ¥H 4

2} % bamacan/SMC3-

proline enriched proteoglycan 1 §<& A4S K3

Z7VE, aggrecan 13} leucine

interferon gamma, interferon gamma inducible protein 16,

indoleamine-pyrrole 2, 3 dioxygenase 5 WA &
AR 71kt @33 A (angiogenesis) WH F
221 endoglin®} M| E &7 (cytoskeleton) 5ol ¥
dystrophin cadherin 12 §-42= 7HA48191, &

TS 23 7)E FAAEY S e
7} 29 THTable 1 and 2).
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Table 2. Genes down-regulated by over 3-fold in three squamous cell carcinoma of uterine cervix

Gene name

GenBank Accession No

Cell proliferation/apoptosis
B cell CLL/lymphoma 10 (BCL10)
E2F transcription factor 6
Cyclin Al

Signal transduction/transcription
TGF beta-induced factor 2

Extracellular matrix
Aggrecan |
Leucine proline enriched proteoglycan 1

Cytoskeleton
Dystrophin
Cadherin 12
Angiogenesis
Endoglin (CD105)
Enzyme
3-hydroxyanthranilate 3, 4-dioxygenase
Calpain 10
Others
Limbin
Endothelin 3
Sodium Channel, voltage-gated, type I, beta
Transthyretin

AA279060
AA935533
AAT77001

AA903500

Al744681
AA976184

AA461118
AI740827

AA446108

AI005031
AA489024

AA465650
T67004
R53504

Al829222
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