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[ Abstract | Background and purpose: Hypermethylated in cancer 1 (HIC1) is silenced in multiple cancer cells
and tissues by DNA methylation of epigenetic modification, which may modulate the initiation and progression of tumors.
However, there are few reports about this phenomenon in prostate cancer. This study aimed to investigate the status of
HIC1 promoter methylation in prostate cancer using methylation methods. Methods: Methylation—specific polymerase
chain reaction (MSP) and bisulfate sequencing PCR (BSP) were used to detect the methylation status of HIC1 promoter in
prostate cancer cell lines PC3 and C4-2B, prostate normal cell line PrEEC, primary Chinese PCa tissues and the respective
healthy control cases. HIC1 expression level was respectively determined by reverse transeription—-PCR (RT-PCR) and
Western blot assays in PC3, C4-2B and PrEC cells treated with 5-Aza—CdR. Results: We found that the percentages of
HIC1 promoter methylation were 78.23%, 72.15% and 10.63% in PC3, C4-2B and PrEC cells by MSP analyses. Moreover,
the levels of methylated HIC1 promoter in 36 primary Chinese PCa tissues compared with the respective healthy control
cases were 80.30% vs 31.56%. Expressions of HIC1 mRNA and protein level were restored in PC3 and C4-2B cells after
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5-Aza-CdR treatment. Conclusion: These findings demonstrate that HIC1 promoter region is hypermethylated in prostate

cancer, which results in silence or downregulation of HIC1. The status of HIC1 methylation can be a valuable marker in the

early stage of prostate cancer and a potential therapeutic target.
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Bisulfite PCR primer
-

Input sequence

Sequence name: HIC1
Sequence length: 1 000

CpG island prediction results
Criteria used: Island size >100, GC percentage >50.0, Obs/Exp>0.60

3 CpG island(s) were found in sequence
Size (start - end)

Island 1 131 bp (47-177)
Island 2 474 bp (196 - 669)
Island 3 231 bp (712 - 942)

MSP primer set CpG island

Methylated-specific
_ Unmethylated-specific &

B 1 HIC1EshFCpGERER
Fig. 1 HIC1 promoter region CpG islands
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Tab.1 Primers used for MSP and BSP in HIC1 promoter region

CpG island 2
Name Direction Sequence (5°-37)
MSP Left GGTAGGGGAGTTTAGGGTTC
MSP Right TTCCAACTACAAACAAAACGAA
BSP Left GGGTAGGGGAGTTTAGGGTT
BSP Right AAAAAAATTTTCCAACTACAAACAAAA
LnCap DU145 PrEc

M U M U M U
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WL VK A M HYEPCR™ ), 45 R, 7EA
B2 M 40 R PC3TP HICT & v W 34k, 4h
H 5 MSPZE AT (E3),

1 2 3 4567 89101112 131415 Mr
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B 3 BSPimfgtEs i R ikas R
Fig.3 BSP reaction electrophoregram

1-15: Represents the number of clones
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FUHT SR IE % R 4l PrECHEFTBSPI 7
(l4). J351, XF3640 ;51 e 52458 Fn3 6 1
HIA A 1E 5 28 FI A ZLE AT BSPIN 7, b 43 5]
K 2 2046 A1 1 1 HIC J3 )1 % A= i W 24k
(#2), Geit s B Bk Ao 3 51 02 80.30% Fil
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PC3 C4-2B PrEc

B2 MSP#imRstEsti ke R
Fig.2 MSP reaction electrophoregram

M: Methylated; U: Unmethylated; Mr: DNA Marker
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(~624—— -495 bp)
TAGGG TTCGGTTTCGGGTTITGTCGTCGGATTTGCGGGGTCG CGAGGAAGAGTTGCGAGTCGAGGGTTTGGGGTCG GCGTATITITITCGTITT

PrEc-BSP

C4-2B-BSP

it
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Fig. 4 The sequencing results of H/C1 promoter region CpG island 2 purple represent methylated cytosine
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Tab. 2 Clinical information and body tumor methylation status of prostate cancer patients

Case Agelyear TPSA py/(ng-mL™) fPSA py/(ng-mL™") Gleason grade TNM stage Methylation/%
1 82 11.22 0.73 3+3=6 T,, 100.00
2 78 13.72 0.93 3+4=7 T, 100.00
3 58 100.00 18.04 4+4=8 T, 81.82
4 72 100.00 13.07 4+3=7 T, 63.64
5 67 28.35 4.82 4+3=7 T;, 100.00
6 74 143.00 10.00 4+5=9 T, 100.00
7 56 12.63 222 4+4=8 T, 72.73
8 68 100.00 9.15 3+3=6 T, 100.00
9 52 9.58 1.73 3+4=7 T,, 0.00
10 66 32.00 3.84 3+3=6 T;, 81.82
11 85 100.00 4.27 4+4=8 T, 100.00
12 77 75.00 11.72 3+3=6 T, 100.00
13 69 49.00 4.85 5+4=9 T, 90.91
14 60 15.30 222 3+4=7 T, 72.73
15 77 69.00 4.10 3+4=7 T, 100.00
16 75 87.00 1.43 3+3=6 T,, 100.00
17 65 13.79 9.10 3+4=7 Ty, 90.91
18 70 49.19 8.20 4+1=5 Ty, 100.00

19 57 13.66 6.50 3+4=7 T,, 0.00
20 79 103.00 1.88 4+3=7 T, 100.00
21 75 86.31 34.25 3+2=5 T,, 100.00
22 71 47.21 2.37 3+4=7 T, 100.00
23 68 24.10 2.03 3+3=6 T, 45.45
24 63 6.13 5.86 4+2=6 T,, 100.00
25 66 77.33 5.69 3+4=7 T;, 100.00
26 73 88.94 2.45 3+2=5 Ty, 100.00
27 58 13.22 1.99 4+2=6 Ty, 0.00
28 55 55.63 2.30 3+5=8 T;, 100.00
29 62 11.96 1.06 3+3=6 T,, 90.91
30 78 11.08 2.75 3+4=7 T,, 27.27
31 74 25.00 2.07 3+2=5 Ty, 72.73
32 72 8.86 1.57 4+4=8 T;, 72.73
33 70 4.10 4.58 3+4=7 Ty, 90.91
34 66 147.00 34.25 5+4=9 T;, 90.91
35 71 47.21 5.43 3+4=7 T, 45.45
36 62 49.56 4.56 3+3=6 T, 100.00
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2.4 RT-PCR#1Western blot#&illl 45 5
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R ARSI AR PC3 . C4-2BAIRT A A 1E 5 41 i
¥iPrEc, ZRT-PCR(E5A)HIWestern blot(I€5B)
R &0, 5 ARANE BAH L, HIC1EE 5K
FEE Y FRIA A 0 2 A,

PrEC C4-2B PC3
0 pmol/L. 5 pmol/L 0 pmol/L 5 pmol/L. 0 pmol/L. 5 pmol/L
A HICI

==

B“”“‘““I—HCI

N - — o Tublin

5 5-Aza-CdRAMERT 5! AR 4 Mk F PrECZR A R HICT Rk
TER
Fig.5 The effects of 5-Aza-CdR on HIC1 expression

A: The expression of HIC1 in PC3, C4-2B and PrEC cells treated
with 5-Aza-CdR by RT-PCR; B: The expression of HIC1 in PC3, C4-
2B and PrEC cells treated with 5-Aza-CdR by Western blot
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