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A Pilot Study as the Biochip Based Gene
Expression Profiling in Patients with Hy-
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Purpose: A microarray-based gene expression analysis may
offer a rapid and efficient means for assessing. However,
the molecular genetic change in nonneoplastic colonic polyp
is still poorly understood. To elucidate the molecular ge-
netic basis, We now report the results of our initial
microarray data to analyze the genom pattern in patients
with hyperplastic polyps of colon. Methods: 36 samples
(18 pairs of colonic polyps and normal colonic mucosa
were) harvested from colonoscopic biopsy. 3 of 18 colonic
polyps were pathologically identified as the serrated type
of hyperplastic polyp. We used the oligonucleotide mi-
croarray technique for analysis of the expression profiles
of serrated polyps and normal mucosa. For the identi-
fication of differentially expressed genes, SAM (Significance
Analysis of Microarray) package method was used. The
result was analysed by using global normalization, intensity
dependent normalization and block-wise normalization.
Results: Polypectomy specimens microscopically showed
the pathologically characteristic serration with a saw-teeth
like luminal border (branching of the crypts). 8 genes
including RHEB (Ras homolog enriched in brain), WASF2
(WAS protein family, member 2), TYRPI (Tyrosinase-related
protein 1), VSXI (Visual system homeobox | homolog),
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ROSI (V-ros UR2 sarcoma virus oncogene homolog ),
WEE!| (WEEI homolog), TEC (Tec protein tyrosine kinase),
TNFRSFI0A (Tumor necrosis factor receptor superfamily,
member 10a) in serrated polyp were up-regulated by more
than 10 times as compared with normal colonic mucosa.
On the other hand, 6 genes including SIAT7D (Sialyl-
transferase 7D), DRDI| (Dopamine receptor DI), SIATI
(Sialyltransferase 1), ITSNI (Intersectin 1), TNFSFI2 (Tumor
necrosis factor superfamily, member 12), CHES| (Check-
point suppressor |) were down-regulated by less than a
tenth of the expression as compared with normal colonic
mucosa. Conclusions: Serrated polyps as a subset of
hyperplastic colonic polyps were analyzed with the oli-
gonucleotide microarray technique. We authors could
identify 14 genes (8 up-regulated and 6 down-regulated
genes) that showed the significant change of expression as
compared with normal colonic mucosa. Specifically, we
believe that current study will serve as a fundamental base
to offer a bioinformative characteristics of the serrated
colonic polyp in future clinical applications. ] Korean Soc
Coloproctol 2006;22:241-249
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“t(hyperplastic epithelium - dysplasia - adenoma - carci-
noma sequence)”®] ATH= AL 9v|slH, o7]oll= F
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& (serrated pathway)”7} #oddthe F3o] gloh?
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RT-PCR, RNase protection assay, nuclear run-on assay)<
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7] $13F WH O F RNA later (Ambion Inc. Austin, USA)
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CA, USA)EAS 53t RNA 7t Fagk 329 2
AE g2 microarray ¥4 2 GeneSpring ZZ 1
S ol &3 SY2HY EAS FPsA

A1-8-# nle] 2 312 Genocheck Platinum Biochip Human
cancer 3.0 K (Genocheck, Ansan, Korea) oligochip®] %\
o}, o] AL Qiagen Operon®| A A|F3}+= Array-Ready
Oligo set2] human cancer oligo set= 7|2 S 2 o]n| &
A FA2H2,95970) ¢} 715 0] de A A & EST
AzH@B17N)7F A o] slon, ute] 2 o] A=
9} EF3E 95t 3714 /2 spike control sample
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1) 82 DNA EX[Q} 245}
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A RNAE Trizol A 2F(Gibco RBL, USA)S ©]-&-3}
o HexzgHor geld AN &5 AA 599
A FZ3 AA RNA 30pg0] IHA E3E2
400U Superscript RNase H-reverse transcriptase (Gibco
RBL, USA), oligo (dT)18, 0.5 mM dATP, dTTP, 0.2 mM
dCTP, 0.1 mM Cy3 =& Cy5% 3 A% dCTP(NEN Life
Science, USA)E 7}l & 30ue FF #mA =
cDNA &42L5 Akt A AL vhg $- 519 Wt
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ol (2X Denhardt’s solution, 4.5% SDS, 1X SSC, 1 mM
EDTA, 0.25 M Na2HPO4, 0.05 mg/ml yeast tRNA)< ©]
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2 FoF oA 95°Coll A 287 HAIAIZ] F 45°Co|
A 2087 A3 th cDNA EFES 300071 2] DNA
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Fig. 1. Serrated type of hyperplastic polyp. Polypectomy spec-
imen shows increased number and size of the glands. Serration
and saw-teeth like luminal border (branching of the crypts) are
characteristic. Nuclei of the glandular cells are not dysplastic.
Compare the smooth luminal border of usual hyperplastic glands
without serration in the other case (right lower box)(H&E, *x100).
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Fig. 2. Scanning and image of
expression profiles in patients with
serrated polyps. SAM (significance
analysis of microarray) package
method for identification of dif-
ferentially expressed genes. Green
colored section corresponds to
down-regulated gene expression.
Red colored section corresponds
to up-regulated gene expression.
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Table 1. Expression profiles of serrated polyps
GenBank Expression* Fold Chromosome .
Gene number . Description
accession pattern change location
SIAT7D NM_014403  Repressed <0.1 9q34 Sialyltransferase 7D ((alpha-N-acetylneuraminyl-2,3-beta-
galactosyl-1,3)-N-acetyl galactosaminide alpha-2,6-
sialyltransferase)
DRD1 NM_000794  Repressed <0.1 5g35.1 Dopamine receptor D1
SIAT1 NM_003032 Repressed <0.1 3q27-q28 Sialyltransferase 1 (beta-galactoside alpha-2,6-sialyltransferase)
ITSN1 NM_003024  Repressed <0.1 21q22.1-q22.2 Intersectin 1 (SH3 domain protein)
TNFSF13 NM_003809 Repressed <0.1 17pl3.1 Tumor necrosis factor (ligand) superfamily, member 12
CHES1 NM_005197 Repressed <0.1 14q24.3-q32.11  Checkpoint suppressor 1
ZBTB7 NM_015898  Repressed 0.11  19p13.3 Zinc finger and BTB domain containing 7
PDCD4 NM_014456  Repressed 0.12  10q24 Programmed cell death 4 (neoplastic transformation inhibitor)
MT3 NM_005954 Repressed 0.15 16ql3 Metallothionein 3 (growth inhibitory factor (neurotrophic))
SPIB NM_003121 Repressed 0.15 19q13.3-q13.4 Spi-B transcription factor (Spi-1/PU.1 related)
SIAH2 BC013082 Repressed 0.17 325 Seven in absentia homolog 2 (Drosophila)
NUP62 NM_016553  Repressed 0.19  19q13.33 Nucleoporin 62 kDa
E2F3 NM_001949  Repressed 0.19  6p22 E2F transcription factor 3
RARA NM_000964 Repressed 020 17g21 Retinoic acid receptor, alpha
HRB2 NM_007043  Repressed 025 12q21.1 HIV-1 rev binding protein 2
EXT1 NM_000127  Repressed 0.27  8q24.11-q24.13  Exostoses (multiple) 1
HBAI1 NM_000558 Repressed 0.27 16pl13.3 Hemoglobin, alpha 1
CSK NM_004383  Repressed 0.34  15g23-q25 C-src tyrosine kinase
LBX1 NM_006562  Repressed 0.35  10q24 Transcription factor similar to D. melanogaster homeodomain
protein lady bird late
LILRBS NM_006840  Repressed 0.36  19q13.4 Leukocyte immunoglobulin-like receptor, subfamily B
(with TM and ITIM domains), member 5
LOC63928 NM_022097 Repressed 0.36  16pl2.1 Hepatocellular carcinoma antigen gene 520
CDH5 NM_001795  Repressed 0.37  16q22.1 Cadherin 5, type 2, VE-cadherin (vascular epithelium)
RAB22A  NM_020673  Repressed 0.39  20q13.32 RAB22A, member RAS oncogene family
ADAMTS8 NM_007037 Repressed 0.39 11g25 A disintegrin-like and metalloprotease with thrombospondin

type 1 motif, 8

*Expression profiles comparing with normal control mucosae were significantly up-regulated (induced) or down-regulated
(repressed) in polyps by using the oligonucleotide microarray technique.
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(Ras homolog enriched in brain), WASF2 (WAS protein
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family, member 2), TYRP1 (Tyrosinase-related protein 1),
VSX1 (Visual system homeobox 1 homolog), ROSI

(V-ros UR2 sarcoma virus oncogene homolog 1), WEE1

Table 1. Continued

G GenBank Expression Fold Chromosome .
ene number . Description
accession pattern change  location
BENE U17077 Repressed 0.41  2q13 BENE protein
MARK3 NM_002376  Repressed 0.46  14q32.3 MAP/microtubule affinity-regulating kinase 3
NDN NM_002487  Repressed 0.47  15q11.2-q12 Necdin homolog (mouse)
GPNMB NM_002510  Repressed 048  7pl5 Glycoprotein (transmembrane) nmb
KRT19 NM_002276  Repressed 0.48  17q21.2 Keratin 19
MYLK NM_053025 Repressed 0.49 3q21 Myosin, light polypeptide kinase
FHL1 NM_001449  Repressed 0.49  Xq26 Four and a half LIM domains 1
SLC20A2 NM_006749  Repressed 0.49  8pl2-q21 Solute carrier family 20 (phosphate transporter), member 2
PPP2R5B NM_006244  Repressed 0.49 11ql2-q13 Protein phosphatase 2, regulatory subunit B (B56)
TGIF NM_003244  Induced 2.04 18pll.3 TGFB-induced factor (TALE family homeobox)
MAP17 NM_005764 Induced 2.05 1p33 Membrane-associated protein 17
HDAC1 NM_004964  Induced 2.06 1p34 Histone deacetylase 1
PLA2G2A  NM_000300 Induced 2.12  1p35 Phospholipase A2, group IIA (platelets, synovial fluid)
EPHB2 AF025304 Induced 2.23  1p36.1-p35 EPH receptor B2
MMP12 NM_002426  Induced 229 11q22.3 Matrix metalloproteinase 12 (macrophage elastase)
ITGA6 NM_000210  Induced 229 2q31.1 Integrin, alpha 6
EPHB3 NM_004443  Induced 2.30 3q2l-gter EPH receptor B3
ENC1 NM_003633 Induced 233 5ql2-q13.3 Ectodermal-neural cortex (with BTB-like domain)
PHB NM_002634  Induced 2.51 17q21 Prohibitin
SSBP2 NM_012446  Induced 2.53 5ql4.1 Single-stranded DNA binding protein 2
IFITM1 NM_003641  Induced 2.58 11pl5.5 Interferon induced transmembrane protein 1 (9-27)
CASP1 NM_033292  Induced 2.77 1123 Caspase 1, apoptosis-related cysteine protease
SOD1 NM_000454 Induced 2.80 21g22.1 Superoxide dismutase 1
CCL11 NM_002986  Induced 2.82 17q21.1-q21.2 Chemokine (C-C motif) ligand 11
SPINK1 NM_003122  Induced 2.89 5q32 Serine protease inhibitor, Kazal type 1
MCM5 NM_006739  Induced 3.12 22ql3.1 MCM5 minichromosome maintenance deficient 5
IGFBP2 NM_000597 Induced 327 2q33-q34 Insulin-like growth factor binding protein 2, 36 kDa
FLJ39616 NM_016534 Induced 334 12q24.12 Apoptosis-related protein PNAS-1
AKAPS NM_005858 Induced 342 19pl3.1-ql12 A kinase (PRKA) anchor protein 8
EOMES NM_005442 Induced 3.63 3p21.3-p21.2 Eomesodermin homolog (Xenopus laevis)
ENTPD5 NM_001249  Induced 4.15 14q24 Ectonucleoside triphosphate diphosphohydrolase 5
RASA1 NM_002890 Induced 4.18 5q13.3 RAS p21 protein activator (GTPase activating protein) 1
LCN2 NM_005564 Induced 4.68 9q34 Lipocalin 2 (oncogene 24p3)
MMP3 NM_002422 Induced 5.08 11g22.3 Matrix metalloproteinase 3 (stromelysin 1, progelatinase)
GLS2 NM_013267 Induced 9.40 12ql3 Glutaminase 2 (liver, mitochondrial)
RHEB NM_005614 Induced >10 7q36 Ras homolog enriched in brain
WASF2 NM_006990  Induced >10 1p36.11-p34.3 WAS protein family, member 2
TYRP1 NM_000550 Induced >10 9p23 Tyrosinase-related protein 1
VSX1 NM_014588 Induced >10 20p11.23-p11.22 Visual system homeobox 1 homolog, CHX10-like (zebrafish)
ROS1 NM_002944  Induced >10 6q22 V-ros UR2 sarcoma virus oncogene homolog 1 (avian)
WEE1 X62048 Induced >10 11p15.3-pl5.1 WEEI homolog (S. pombe)
TEC NM_003215 Induced >10 4pl2 Tec protein tyrosine kinase
TNFRSF10A NM_003844  Induced >10 8p21 Tumor necrosis factor receptor superfamily, member 10a
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Table 2. Summarized results of gene expression before and after normalization

Gene Specimen #1 Sepecimen #2 Specimen #3 slssgrnnai:fl sI::crillnna;lZidZ szgcﬁfﬁ: Fold change
SIAT7D -6.58 -4.38 -4.98 0.01 0.05 0.03 0.03*
DRD1 -5.75 -4.58 -4.34 0.02 0.04 0.05 0.04*
SIAT1 -4.92 -5.49 -3.47 0.03 0.02 0.09 0.05*
ITSN1 -4.79 -5.29 -3.56 0.04 0.03 0.08 0.05*
TNFSF13 -4.94 -5.03 -3.21 0.03 0.03 0.11 0.06*
CHES1 -5.05 -4.41 -2.51 0.03 0.05 0.18 0.09*
RHEB 2.73 2.81 4.53 6.65 6.99 23.15 12.26'
WASF2 2.81 332 4.57 6.99 9.98 23.73 13.57
TYRP1 2.75 5.53 2.61 6.73 46.11 6.07 19.64"
VSX1 431 5.17 4.75 19.88 3591 26.89 27.56'
ROS1 4.45 5.46 5.03 21.99 44.04 32.64 32.89"
WEELl 3.63 5.89 5.09 12.42 59.11 34.19 35.24"
TEC 2.61 4.75 6.29 6.09 26.92 78.14 37.05"
TNFRSF10A 4.73 5.87 5.59 26.51 58.67 48.49 44.56'

*Down-regulated by less than a tenth of the expression as compared with normal colonic mucosa; ' Up-regulated by more
than 10 times of the expression as compared with normal colonic mucosa.

(WEEl homolog), TEC (Tec protein tyrosine kinase),
TNFRSF10A (Tumor necrosis factor receptor superfamily,
member 102) 501t} 108) o|3l2 A A Ldo] A
38 A= 25 670 E SIATTD (Sialyltransferase 7D),
DRD1 (Dopamine receptor D1), SIAT1 (Sialyltransferase 1),
ITSN1 (Intersectin 1), TNFSF12 (Tumor necrosis factor
superfamily, member 12), CHES1 (Checkpoint suppressor
1) 5°]ATk(Table 2).
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