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Bioinformatics analysis to the differentially expressed genes of normal mucosa and carcinoma of
colon

GU Xue-mei, ZHANG Hao, LAI Mao-de (Department of Pathology and Pathophysiology, Center for
Environmental Genomics, College of Medicine, Zhejiang University, Hangzhou 310031, China)

[ Abstract ] Objective: To systemically analyze the differentially expressed genes from normal mucosa and
carcinoma of colon obtained by SSH method. Methods: An automatic platform for the analysis of nucleotides based
on Linux was constructed, and one of the three subtracted libraries from SSH (T-N) was systematically analyzed
by this platform. Part of the results was verified by semi-quantity RT-PCR. Results: The automatic platform for
the analysis of nucleotides based on Linux was successfully constructed. There were 15 contigs from the subtracted
T -N libraries, among which 2 had no match with known genes in the GenBank. The expressions of genes Homo
Sapiens thymosin beta 4 (THY) and Homo Sapiens HbxAg transactivated protein 2 (XTP) had trends of increase
with the progress of normal tissue-adenoma-adenocarcinoma when verified by semi-quantity RT-PCR. Conclusion :
Linux-based automatic platform provides an efficient way to systematically analyze the nucleotide sequences, which

may be used in study on the mechanism of colorectal carcinogenesis.

[Key words] Intestinal mucosa/pathol; Adenocarcinoma/pathol; Colonic neoplastic/pathol; Gene expression;

Colon adenocarcinoma; Bioinformatics; Linux

[ J Zhejiang Univ (Medical Sci), 2004,33(2):95—101. ]

s ) . 2004-01-06 : 2004-02-06
i , (30371605)
(1978—), .
; — (adenoma-
(1960— ), . ,

adenocarcinoma sequence), ; E-mail : Imp
. 3 H

’ @zju. edu. cn



* 96 ¢ ( ) 33
) . 18
H p53, k-ras ( 6 )
) RT-PCR o
s ,—80C
) Trizol (Sangon, Shanghai)
, RNA, 260 nm
s N 280 nm , A260/A280 1. 8§~
. 2.0 .
(CGAP) . 1.2 SSH
o CLONTECH PCR-select Differential
Scree-ning Kit, .
, mRNA (mRNA pGEM-T Easy Vector
differential display-reverse transcription (Promega ,USA) s DH5a
polymerase chain reaction, DDRT-PCR)™, ( )
(Suppression subtractive X-gal \IPTG ,
hybridization ,SSH)",cDNA (cDNA —80C, .
microarrays )™, (Serial cDNA , cDNA
analysis of gene expression, SAGE)"% | ) T-N ; cDNA
s cDNA N A-N
ESTs (Expressed Sequence Tag), ; cDNA .
s s cDNA , T-A o
1.3 MegaBACE1000
, . , DYEnamic ET Dye terminator Cycle
Sequencing Kit  ,20 pl ) 1
(NCBD, (EBD pls DYEnamic ET Terminator reagent premix
) 8 pl, 0.2~2 pg, PCR 95C,
0 20s;50C,15s;60C,1 min;32 cycles,
, , MegaBACE 1000 DNA
EST o
1.4 Linux
, Linux s
s 1. 4.1 Linux
SSH 3 , RedHat 9.0 Linux
T-N (105 ) . : P4 1. 8GB/
o 512MB DDR266 RAM/200GB 7200RPM IDE
! 1.4.2
1.1 SSH ,

Phred /Phrap/Consed



2 , <97
BLAST . , ) ,
E-mail ¢ D, , ./
, . tar,. bz2.. gz , configure,. /make,. / make install
Linux . BLAST
o , /bin/ o
1
Table 1 Main softwares of the platform and the ways to get them
phred /home/howard/bin/  Brent Ewing: Bge@u. washington. edu
phd2fasta /home /howard/bin/  Brent Ewing: Bge@u. washington. edu
fasta
cross_match  /home/howard/bin/ Phil Green: Phg@u. washington. edu
RepeatMasker /home /howard/bin/  Arian Smit: asmit@nootka. mbt. washington. edu Alu
phrap /home,/howard/bin/  Phil Green: Phg@u. washington. edu
blast /home/howard/bin/  ftp: //ncbi. nlm. nih. gov/blast/executables/
1.4.3 RepeatMasker . Phrap
» NCBI )
GenBank , contigs Blast ,
(European Bioinformatics Institute, EBI) .
EMBL Shell ,
(DNA Data Bank of Japan) DDB]J , ) 0
, shell
, NCBI ftp (ftp: // ncbi. nlm. nih. o s
gov) . Perl .
nr00  nr01 , Window Excel
o o 3 )
: NCBI nr
0 nt00.nt01,identity >90% , E-value<<1E-10,
, : [howard @server 1.5 RT-PCR 3 pg
howard ]/home /howard/bin/formatdb -p F -o RNA cDNA 1
T -i /home/60GB/db/nr/ (/db/nr/ nr (MBI Fermentas, Lithuania), 0.2~0.3 pl
Do “—p” “F” . PCR
s ey . G3PDH .o
o /G3PDH ”
1.4. 4 s
Phrep . 3
., Phd2fasta Fasta , RT-PCR
, Cross  match , 2, SPSS10. 0
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Table 2 Primer sequences used in the 2
semi-quantity RT-PCR 2.1 SSH A
. b

Gene . Lengthof N T-A T-N 400,
. Sequence of primer product
e (bp) 300 350 .

G3PDH  sense:

5-ACC ACA GTC CAT GCC ATC AC-3’

antisense: 5-TCC ACC ACC CTG TTG CTG TA-3* 444

Virtual Northern Blot//,

JA-NJT-A T

DIO2  sense: 5-TTG CTC ATC CTA AAG TCA C-3 N 100,131 105 i
antisense: 5-AGA TTC CAA CTT CCT CCT-3’ 298 ) T-N
THY  sense: 5-TCA TTA CGA TTC GCC TGC TT-3’ T-N
antisense:  5™-CCT CGC TTC GCT TTT CCT-3’ 161
b
XTP  sense: 5’-GGCAGC ACC AGT AGT CAA-3’
0.2~1.0kb o
antisense:  5™-GCC CTC CAT AAG AAC CTC-3’ 237
G3PDH: glyceraldehyde-3-phosphate dehydrogenase; 15
DIO2: Homo Sapiens deiodinase, iodothyronine, type 1 ; * ’
THY : Homo Sapiens, thymosin, beta 4; XTP: Homo Sapiens contigs, contigs nr00,nr01
HbxAg transactivated protein 2 BLASTN , 3.
3 T-N
Table 3 The homological search results of T-N subtracted library
Contig Gene names Accession number  Score e-value  Similarity
T-N
Contigl Homo sapiens mRNA for immunoglobulin lambda light chain Y14738. 1 924 0 98
Contig2 Homo sapiens cDNA . FLJ21280 fis, clone COL01884 AK024933. 1 200 3. 00E-48 91
Contig3 Homo sapiens HSPB (heat shock 27kDa) associated protein 1 NM 024610. 2 343 3. 00E-91 100
Contig4 Human thymosin beta-4 mRNA, complete cds M17733.1 562 e-157 98
. Homo sapiens insulin-like growth factor binding protein 7 _
| [~ B [~ . P C
Contigh (IGFBPT) NM _001553.1 823 0 99
Contig6 Homo sapiens gene for thymosin beta-4 AJ295158. 1 636 e-179 96
Contig?7 Homo sapiens HSPB (heat shock 27kDa) associated protein 1 NM 024610. 2 343 1. 00E-91 100
.. Homo sapiens, Similar to immunoglobulin lambda joining 3, . . -
Contig8 clone MGC:45681 IMAGE 4851128, mRNA , complete cds BC033102. 1 oo9 e-156 96
Homo sapiens, Similar to immunoglobulin heavy constant
Contig9 gamma 3 (G3m marker ), clone MGC. 12848 IMAGE. BC006402.1 313 1. 00E-82 99
4308411, mRNA, complete cds
Contig10 Homo sapiens BAC clone RP11-335G13 from 2., complete AC097500. 3 391 8. 00F-85 92
sequence
Contigll Homo sapiens ¢cDNA FLJ39987 fis, clone STOMA2000567 AK097306. 1 474 e-131 98
Contig12 Homo sapiens type 2 iodothyronine deiodinase mRNA, AF093774. 1 755 0 69
complete cds and
Contig13 Homo sapiens HBxAg transactivated protein 2 (XTP2) AF4188829. 1 1362 0 99
mRNA, complete cds
Contigl4 Human mRNA for histocompatibility antigen HLA-DR V00523, 1 684 0 99
(fragment).
Homo sapiens, similar to anti TNF-alpha antibody light-chain
Contigl5 Fab fragment, clone MGC: 32715 IMAGE: 4694346, mRNA, BC034142.1 1334 0 97
complete cds
2.3 RT-PCR 3 (P <C0. 05), deiodinase,
RT-PCR , thymosin, beta 4 iodothyronine, type I
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