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The Expression of CAGE Gene CAGE
and Its Mechanism in
Intracranial Tumors
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ABSTRACT BACKGROUND & AIM: We studied the expression and promoter methylation of CAGE gene in
intracranial tumors in order to explore its potential use in tumor immunotherapy. MATERIALS AND METHODS: RT-PCR
and methylation-specific PCR were performed to detect the expression of CAGE gene in 17 normal tissues, 32 glioma and
35 meningioma, as well as the pattern of methylation in the promoter region. RESULTS: The CAGE gene was expressed
in none of the normal tissues except testis. It was expressed in 4 meningioma (11.3%) and 26 glioma (81.25%). We
found PCR products with methylation-specific primers in all the CAGE-negative cases and the PCR products with
non-methylation-specific primers in all the CAGE-positive cases. CONCLUSION: The methylation of CAGE gene was closely
associated with its expression. CAGE could act as the tumor-specific antigen for glioma.
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) RNA
260 nm RNA 280 nm
RNA Reverse Transcription
( Promega ) cDNA PCR
CAGE 57-GGTGCCGATACTCCCACT
AT-3" ( ) 5°-TTGCTTCAGATTCCCCGTTT-3" ( )
306 bp (GAPDH)
GAPDH 57-ACGGATTTGGT
CGTATTGGG-3" ( ) 5°-TGATTTTGGAGGGATCTCGC-3"
«C ) 267 bp PCR PE-2400
PCR 95 C 5 min 95 C
30s 60 C 30s 72 C 1 min 32 72 C
10 min 8%
1.2.2 PCR (MSP) DNA
NaoH 1 g DNA 50 ¢l 5
“l 3 mol/I. NaOH 75 °C 15 min
DNA 20 mmol/ L
12.6 11 4.8 mol/L 320 ¢,
55 C 5h Wizard(r) DNA  Clean-Up
System ( Promega ) DNA
0.3 mol/L.  NaOH 5 min 1/10
3 mol/L 3 DNA 20 ¢l
-20C PCR
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5-TTTTATACGATTCGGAATTCGAC-3" ( )
5"-CAAATCTACGACCTATTTCCCG-3" ( )

5°-GTTTTTTATATGATTTCCAATTTCAT-3" ( )
5”AATTCAAATCTACAACCTATTTCCCA3 ( )
CAGE 57 CpG
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180 bp PCR
PCR 95 C 5 mn 95 C
30 s 57 C 30 s 72 C 1 min 30 72 °C
10 min 10%
2
2.1 CAGE
CAGE 306 bp GAPDH
267 bp RT-PCR
CAGE 7

1 CAGE
Figure 1 The expression of CAGE gene in normal tissues(M: 100 bp
DNA ladder 1 Skeleton 2 Heart 3 Kidney 4 Liver 5 Spleen 6
Stomach 7 Blood 8 Testis)
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Figure 2 The expression of CAGE gene in intracranial tumors(M:
100bp DNA ladder;1 ~ 4 Meningioma tissues;5 ~ 8 Glioma tissues)
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Figure 3 The methylation status in the promoter region of CAGE gene
in meningioma and glioma tissues
(M:DL2000 DNA ladder 1~ 2 meningioma tissues,3~5: glioma tissues, PCR
-M: the results of amplification with methylationspecific primers -N the
results of amplification with non-methylation primers)
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Table 1 The expression and promoter methylation of CAGE gene in
brain tumors
. Meningioma( n =35) Glioma(n = 32)
Observing markers . - . -
Positive Negative Positive  Negative
Expression of CAGE gene 4 31 26 6 [1] De Backer, O Arden, KC Boretti, et al. Characterization of
WithPH}Ethylatiun 1 31 3 6 the GAGE genes that are expressed various human cancers and
rmmers
With nonmethylation 4 3 7 5 in normal testis|J]. Cancer Res, 1999,59(13):3157 — 3165.
primers [2] Bomsoo Cho Yoon Lim Daeyeon Lee, et al. Identification

and characterization of a novel cancer/ testis antigen gene

3 CAGE[J]. BBRC,2002,292(3):715-726.
[3] Bomsoo Cho, hansoo Lee, ShinWu Jeong, et al. Promoter
hypomethylation of a novel cancer/testis antigen gene CAGE is

correlated with its aberrant expression and is seen in

RT-PCR 17 8

premalignangt stage of gastric carcinomalJ] .BBRC, 2003,
35 32 CAGE

307(1):52 - 63.
[4] Boon T,Vanden Bruggen P. Human tumor antigens recognized
- by T lymphocytes[J]. J Exp Med. 1996,183(3):725 - 729.
5% [5] Gama Sosa MA, Slagel VA, Trewyn RW, et al. The
CAGE 5-methylcytosine content of DNA from human tumors|J]
11.3% (4/35) Nucleic Acids res, 1983,11(19) : 6883 — 6894.
81.25% (26/ 32) [6] De Smet C, De Backer O, Faraoni I, et al. The activation of
human gene MAGE-1 in tumor cells is correlated with genome-
wide demethylation[J]. PNAS.1996,93(12) :7149 — 7153.
[7] SB Baylin,M Esteller, MR Rountree, et al. Aberrant patterns
DNA of DNA methylation, chromatin formation and gene expression
in cancer[J]. Hum Mol genet, 2001, 10(7):687 - 692.
[8] JL Counts, JI Goodman. Alteration in DNA methylation may

[4-71

play a variety of roles in carcinogenesis[J]. Cell ,1995,83(1) :
13-15.
8 -91 [9] JP Jost, A Bruhat. The formation of DNA methylation and the
MAGE-A1 silencing of genes[J]. PNAS,1997,94(1):217 - 248.
MAGE-A1 [10] DNA MAGE [10] Weber J,Salgaller M,Samid D, et al . Expression of the MAGE1
tumor antigen is upregulated by the demethylating agent
5-aza-2-deoxycytidine[J| . Cancer Res,1994,54(7) :1766 - 1771.
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