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Differential expression of gene profiling in therapeutic response
and non-response cervical carcinoma

Montira Sakunjia', Patcharee Jearanaikoon®, Pisamai Yuenyao®, Inthira Tussakhon’, Temduang Limpaiboon®* .

Abstract

Cervical carcinoma is one of the most common malignancies in women worldwide. Persistent infection
with high risk human papillomavirus is the most significant factor for carcinogenesis of cervical cancer.
Therapeutic modalities of cervical carcinoma are not efficiently controlling the progression of cancer in
one third of patients. Therefore, understanding of molecular mechanisms in cancer progression is important
to prevent disease progression and improve treatment efficacy leading to the reduction of incidence and mortality
rate. We investigated genes differentially expressed in therapeutic response and non-response cervical carcinoma
stage IIIB using the human whole genome microarrays. The differential expression of genes in each group
was constructed for the network by IPA software. Differentially expressed genes in non-responses compared
with responses were identified, which were 167 up-regulated and 146 down-regulated genes. The up-regulated
genes have biological functions involved in signal transduction (CXCL10, ERBB2, TRAF5, FPRL1, IL1B,
FGFBP1 and SCTR), cell proliferation (REG1A, AREG, TGFBI, ERBB2, PIM2, EIF5A and ISG20), proteolysis
(PLAU, CRADD, C1R, KLK14, TMEMZ27, ICEBERG, BF and ADAMTSS), and cell migration (ERBB2, ILS,
IL1B, and FPRL1). The down-regulated genes have biological functions involved in transcription (GLIST,
ZNF337, SOX4, PITX1, LASS4, GRHL3, CRABP2, SUHW3, TLE2 and KLF8), cell adhesion (PCDHBS,
TRO, MAGI1, PVRIL4, SLURP1 and MUC4), and signal transduction (CD38, CXCL14, HTR2B, CEACAMS,
DPYSL3, NCR1, CRABP2, CLIC3, TLE2 and PLXNAZ2). Our study indicates that multiple genes play distinct

roles in response or non-response to therapy in cervical carcinoma.
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Gene name Symbol Fold change Function
(NR/RIID)*
Regenerating islet-derived 1 alpha REGI1A 423.696 Cell proliferation
(pancreatic stone protein, pancreatic
thread protein)
Phospholipase A2, group IIA PLA2G2A  26.535 Metabolic process
(platelets, synovial fluid)
Serum amyloid A2 SAA2 10.967 Apoptosis, Chemotaxis
Inflammatory response
Lectin, galactoside-binding, soluble, LGALS4 8.6356 Cell adhesion
4 (galectin 4)
Immunoglobulin lambda-like polypeptide 1, IGLL1 6.985 Immune response
transcript variant 1
Chemokine (C-X-C motif) ligand 10 CXCL10 6.031 Cell proliferation,
cell-cell signaling
Fc fragment of IgG binding protein FCGBP 5.853 Cell adhesion
Interleukin 1, beta IL1B 5.196 Inflammatory response,
cell-cell signaling
Ovo-like 1(Drosophila) OVOL1 5.065 Epidermis development
Chitinase 3-like 1 (cartilage glycoprotein-39) CHI3L1 3.564 Metabolic process

*NR, Non-response; RIII, response stage I1IB
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ID Molecules in Network*

Top functions

1 C1R, CD55, CD180, CD79B, CDK4, CFB, CRADD, CTLA4,
Cyclin A, Cyclin E, DYRK3, ERBB2, FCGBP, FSH, FST, HLA-A,
Hsp70, ICEBERG, IgG, IGLL1, IL1B, Interferon alpha, ISG20, LTF,
NF-&kappa;B, NFkB, PIM2 (includes EG:11040), PLACS8, Proteasome,
PSMB8, RNA polymerase 1I, SUMO1, TGFBI, TNFRSF10D, TRAF5

2 Apl, AREG, CHI3L1, Creb, CXCL10, ERK, ERK1/2, ETS, FPR2,
hCG, IFN Beta, IL1, IL8, IL12, IL8RA, Jnk, LDL, Mek, Mmp,
MS4A1, P38 MAPK, PADI4, Pdgf, Pkc(s), PLA2G2A, PLAU, Pld,
Ras, Rsk, SAA2, SAA@, SOD2, SPIB, Tgf beta, TNFAIP6

3 Dbeta-estradiol, CCL18, CD300E, COL16A1, cyclic AMP,
dihydrotestosterone, FGFBP1, GLUL, 1L2, IL21R, KLK3, KLK11,
KLK14, LGALS4, MAP3K1, MSMB, Nfat, NNMT, NOVA1, OVOL1,
PARP1, PDLIMS5, psychosine, PUS1, RYR2, SCTR, SLCO1A1,
SPOCK2, STEAP4, TGFB1, TNF, Trypsin, TSPAN5, TYMP, UGDH

4  AFAP1L1, Akt, ALOX12, ARRB1, ASAH2, AURKB, BAX, CD4,
CD24, CLECL1, CMBL, Cpla2, D-glucose, EIF5A, F2, GBP2,
Histone h3, HLA-DMA, HLA-DOA, HLA-DPA1, HSH2D (includes EG:
84941), IER2, IL4, Insulin, Mapk, MYH11, NR4A3, PARP1, PDGF BB,
PI3K, PLA2G1B, PLA2G2A, PLA2G4A, PLEK, TERT

5 Actin, ACTR8, ACY3, AKR1C1, ANG, ASGR2, C10RF176, CD55,
CPB2, CTSZ (includes EG:1522), CYP2A2, FLJ20309, FOXA3,
G0S2, GABRR1, GBE1, GLA, HNF1A, HNF4A, IGF1, MCCC1,
NR1D1, PARP1, REG1A, RHPN2, RUVBL2, SLC10A1, SLC37A4,
SREBF2, SUPT7L, TADA1L, TCAG7.1177, TMEM33, Trypsin, UGT1A1

6 SLC9A7

Cellular Development,
Cellular Growth and
Proliferation, Hematological
System Development

and Function

Connective Tissue Disorders,
nflammatory Disease,

I Skeletal and Muscular Disorders

Gene Expression, Cell Death,

Neurological Disease

Lipid Metabolism,
Molecular Transport,

Small Molecule Biochemistry

Lipid Metabolism,
Molecular Transport,

Small Molecule Biochemistry

Molecular Transport,

Cell Morphology

*Qverexpressed genes are presented in bold, genes derived from IPA are presented in normal type.
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v X a wdd w oo o
AdIle network 2 Awihinedeaiums 1 “yanal
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3919 I Akt uag Pkc uennnilduly network 3 og
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AOU UDROMITNEN

Gene name Symbol Fold change Function
(RITI/NR)*
Involucrin IVL 18.298 Keratinocyte differentiation
Late cornified envelope 3D LCE3D 15.437 Keratinization
Small proline-rich protein 3 SPRR3 14.991 Keratinization
Secreted LY6/PLAUR domain SLURP1 14.729 Cell activation, Cell adhesion
containing 1
Keratin 4 KRT4 9.824 Epithelial cell differentiation
Cornifelin CNFN 6.997 Keratinization
Chloride intracellular channel 3 CLIC3 6.649 Transport
Small proline-rich protein 2A SPRR2A 6.5672 Epidermis development, Keratinocyte
differentiation
KIPV467 UNQ467  6.398 Keratinocyte differentiation
Rhesus blood group, RHCG 6.266 Transport, Epithelial cell differentiation

C glycoprotein

*NR, Non-response; RIII, response stage I1IB
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AITNN 4 IUNHMITU ﬂ\jﬂﬂﬂaﬂaQGIULlWag network

ID

Molecules in Network™*

Top functions

beta-estradiol, BEX2, BYSL, CCDC85B, CD38, CEBPD, CRABP2,
DDIT3, DPYSL3, DSP, DYRK2, EVPL, FOSL2, FXYD6, HTR2B,
IGF1, IVL, JUND, KLF6, LOR, LYPD3, MAP2K3, MAP2K6, NOS2A,
PIK3C2B, PLG, SERPINB13, SPRRS3 (includes EG:6707), TACSTD2,
thymidine, TP53, TRO, WWOX, ZAP70, ZNF337

ADCY®6, Akt, ANXA1, APOL1, Camk, CEACAMS6 (includes EG:4680),
CLIC3, DDIT3, DDX39, DNM1, DNMBP, gamma-linolenic acid,
HBB (includes EG:3043), HLTF, ITSN1, KLC2, KRT16, MAGI1,
MAPT, MARK2, MUC4, OR5H6, PICK1, Pka, Pkc(s), PLA2G1B, PLN,
PPP1R3A, PVRL1, PVRL3, PVRL4, S100A1, S100A8, SORBS2, TIAM1
ACTN4, AHNAK, ALDH3A1, ANXA5, AP1M1, ATP2B2, CDHI,
CLTCL1, CNFN, CRB3, CTSB, DLG1, DSC2, DSG1, ERO1L, EXO1,
HNF4A, KLF8, LASS4, LIN7C, LMO7, LPCAT3, MAPK14, MPP5,
MPP7, palmitic acid, PDSS2, PODXL, RUNDC3A, SLC9A3R2, SQRDL
(includes EG:58472), TBC1D10A, TFPT, TMEM43, XPNPEP3
ABTB2, CLASP2, CNGB1, CXCL14, DDIT3, DYRK1A, EGR2, ERG,
F2RL3, FGF2, FOSL1, FOSL2, GP1BB, GUSB, HIF1A, HIG2,
HOXA13, JUND, KIAA1853, KLF6, KRT4, MAP2K1, NCR1, NOTCH1,
NOVA1, PDC, PRKCD, Ras, RBL2, SLC1A2, SOX4, SPARC, TNF,
VWF, YWHAG

AHR, Ca2+, CALML3, CARDG6, CASP8AP2, CRH, DDIT3, FOSLZ2,
GLI2, HLA-DRB5, IFNB1, 1122, IL1B, IVL, JUN, JUND, LOR, MAP2KS3,
MAP2K6, MAP3K9, MAPKS8, MAPK13, MYO10, NLRP1, NLRP2,
NOTCH1, PITX1, PLXNA2, RASD2, SBSN, SMAD3, SPRR2A, TIFA,
TRAF2, USP53

ABL1, AIM1, CDKN1A, CES1 (includes EG:1066), Cyclin E, EMP1,
ERBB2, FOS, FXYD1, GPX3, H3F3A, HRAS, Hsp70, JUP, MTA1,
MYC, PABPC1, PAK2, PIN1, PLAT, PPIA, PRDM1, PRKCA,
PTGES, PTGS2, Ras, RB1, RBL2, RPS6KB1, SCARB1, SPARC, SQRDL
(includes EG:58472), TLE1, TLE2, TXN

GRHL3

Cell Death, Skeletal and
Muscular Disorders,

Cellular Development

Cell-To-Cell Signaling and
Interaction, Cellular Compromise,

Neurological Disease

Cell-To-Cell Signaling and
Interaction, Cellular Assembly
and Organization, Cellular

Function and Maintenance

Cancer, Cellular Development,

Gene Expression

Gene Expression, Cellular Growth

and Proliferation, Cell Cycle

Cellular Growth and

Proliferation, Cell Cycle, Cancer

Embryonic Development,
Tissue Development,

Organismal Functions

12
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ID Molecules in Network*

Top functions

8 H+, SLC15A2

9 DPEP, DPEP3
10 Gli, GLIS1
11 Dopamine beta-monooxygenase, MOXD1

Molecular Transport, Small
Molecule Biochemistry, Amino
Acid Metabolism

Protein Degradation

*Under expressed genes are presented in bold, genes derived from IPA are presented in normal type.
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