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Fig.1 Schematic diagram of DNA methylation detec-
tion method'®’. Mo. mock digest; Ms: methylation sensitive
digest; Md. methylation dependent digest; Msd: double digest.
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Tab.1 Gene list of DNA methylation detection panel®’

UniGene RefSeq Gene symbol Description

Hs.171939 NM_001163 APBA1 amyloid beta (A4) precursor protein-binding, family A, member 1
Hs. 158932 NM_000038 APC adenomatous polyposis coli

Hs.370510 NM_014333 CADM1 cell adhesion molecule 1

Hs. 461086 NM_004360 CDHA1 cadherin 1, type 1, E-cadherin ( epithelial)

Hs.654386 NM_001257 CDH13 cadherin 13, H-cadherin ( heart)

Hs. 106070 NM_000076 CDKN1C cyclin-dependent kinase inhibitor 1C (p57, Kip2)

Hs.512599 NM_000077 CDKN2A cyclin-dependent kinase inhibitor 2A ( melanoma, p16, inhibits CDK4 )
Hs. 72901 NM_004936 CDKN2B cyclin-dependent kinase inhibitor 2B (p15, inhibits CDK4 )
Hs.522891 NM_000609 CXCL12 chemokine (C-X-C motif) ligand 12

Hs. 154654 NM_000104 CYP1B1 cytochrome P450, family 1, subfamily B, polypeptide 1

Hs. 134296 NM_006094 DLCH1 deleted in liver cancer 1

Hs.715588 NM_002012 FHIT fragile histidine triad gene

N/A MIMATO0000062 Has-let-7a

N/A MIMATO0000422 Has-miR-124

Hs.501522 NM_002412 MGMT 0-6-methylguanine-DNA methyltransferase

Hs.195364 NM_000249 MLH1 MutL homolog 1, colon cancer, nonpolyposis type 2 ( E. coli)
Hs.214142 NM_005957 MTHFR methylenetetrahydrofolate reductase (NAD(P)H)

Hs. 4817 NM_002545 OPCML opioid binding protein/cell adhesion molecule-like

Hs.654464 NM_016734 PAX5 paired box 5

Hs.371823 NM_015866 PRDM2 PR domain containing 2, with ZNF domain

Hs.476270 NM_007182 RASSF1 Ras association ( RalGDS/AF-6) domain family member 1
Hs.631504 NM_014737 RASSF2 Ras association (RalGDS/AF-6) domain family member 2\
Hs.713546 NM_003012 SFRP1 secreted frizzled-related protein 1

Hs. 78061 NM_003206 TCF21 transcription factor 21
Tab.2 Primer sequences of the objective gene WEREFEELR, HEEYE 16HBE 4iifE 24 5
Gene _ Primer Length/bp  JREEAFIS )16 3 B 4 /S S 4K K P 2 2
PAX5 F.5'-CAGATGCGGGGAGACTTGTT-3' 141 TS A ) W 2 R = e AR L A (frag-

R:5'-CGAGGCCATGGCTGAATACT-3’ ile histidine triad gene, FHIT) .40 it J& 5 B 46

MTHFR F.5'-CTCTCCAGCAACCTGACACC-3' 148 P35 i 0 il ) 2B 2 A ( cyclin-dependent kinase

R:5'-TTCCTCTGGCTTCGTTCACC-3’
B-Actin  F.5'-TGGAATCCTGTGGCATCCATGAAAC-3’ 349
R: 5'-TAAAACGCAGCTCAGTAACAGTCCG-3'

PAX5. paired box 5 ; MTHFR: methylenetetrahydrofolate reductase.
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Tab.3 Methylation pattern of lung cancer related genes’ promoter in 16HBE cells exposed to formaldehyde (FA)

10 umol-L~" for 24 weeks

Unmethylated Hypermethylated Intermediately methylated

Gene Normal 16HBE FA exposed 16HBE A549 Normal 16HBE FA exposed 16HBE ~ A549 Normal 16HBE FA exposed 16HBE ~ A549

FHIT 99.30% 37.69% 99.84% 0.67% 1.53% 0.16% 0.00% 60.78% 0.00%
CDKN2B 32.40% 53.44% 50.00%  67.60% 46.56% 50.00% 0.00% 0.00% 0.00%
MTHFR 98.71% 40.51% 0.33% 1.29% 3.79% 99.67% 0.00% 55.70% 0.00%
PAX5 3.10% 30.16% 4.96%  96.90% 69.84% 45.97% 0.00% 0.00% 49.07%
APC 99.91% 99.77% 28.16% 0.09% 0.23% 71.84% 0.00% 0.00% 0.00%
CDH13 97.70% 95.31% 0.80% 2.30% 4.69% 23.79% 0.00% 0.00% 75.42%
CADM1 6.50% 8.79% 83.77%  93.50% 91.21% 16.23% 0.00% 0.00% 0.00%
CDKN1C 13.94% 10.05% 99.83% 17.12% 28.60% 0.17% 68.94% 61.35% 0.00%
CXCL12 0.68% 0.92% 12.37%  99.32% 99.08% 5.18% 0.00% 0.00% 82.45%
PRDM2 0.15% 0.31% 99.94% 6.13% 10.46% 0.06% 93.72% 89.23% 0.00%
SFRP1 50.00% 50.00% 75.83%  50.00% 50.00% 24.17% 0.00% 0.00% 0.00%

16HBE cells treated with FA 10 ymol-L " for 24 h every week and for total 24 weeks.
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Fig.2 Effect of FA on the mRNA expression of MTHFR(A) and PAX5(B) genes in 16HBE cells. When the 16HBE
cells grown to 70% —80% confluence, cultures were treated with FA 10 ymol-L " for 24 h, once a week and for total 24 weeks(24 W). RNA
was collected according to the treatment time for 3, 6, 9, 12, 15, 18, 21 and 24 W. NC. normal control.
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Effect of long term contamination of low dose formaldehyde
on methylation pattern of promoter of cancer related
genes in 16HBE cells
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HU Gong-hua', ZHOU Li', HUANG Xin-feng', LIU Jian-jun', ZHUANG Zhi-xiong'

(1. Key Laboratory of Modern Toxicology of Shenzhen, Shenzhen Center for Disease Prevention
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Abstract. OBJECTIVE To explore the effect of long term contamination of low dose formaldehyde
on the methylation pattern of the promoter of 24 cancer related genes in 16HBE cells. METHODS The
16HBE cells were taken as objects and A549 cells as positive control. The method that combined the
digestion of DNA methylation related enzymes and real-time PCR was applied to detect the methylation
status of the promoters of the 24 cancer related genes. Real-time PCR was used to observe the expres-
sion levels of MTHFR and PAX5 genes. RESULTS Compared with normal 16 HBE cells, the methyla-
tion pattern of 4 out of 24 genes’ changed remarkably in formaldehyde treated 16 HBE cells, two were hy-
permethylated and two were hypomethylated. In A549 cells, the methylation pattern of 9 out of 24 genes’
changed remarkably, 3 of them were hypermethylated and 6 of them were hypomethylated. MTHFR
gene was hypermethylated in both formaldehyde treated 16HBE cells and A549 cells, and PAX5 gene
was hypomethylated in both cells. In the formaldehyde treated 16 HBE cells, the non-methylated DNA of
MTHFR gene decreased by 58.2% , while the non-methylated DNA of PAX5 gene increased by 27.1%.
Along with the contamination of low dose formaldehyde the mRNA expression level of MTHFR decreased
while the mRNA expression level of PAX5 increased gradually. CONCLUSION The long term contami-
nation of low dose formaldehyde could cause aberrant methylation pattern of MTHFR and PAX5 genes
and lead to the mRNA expression level change of the two genes.

Key words. formaldehyde; methylenetetrahydrofolate reductase gene; paired box 5 gene; DNA
methylation
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