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Effect of HHIP Gene Demethylation on Hedgehog Signaling
Pathway and Proliferation of Lung Adenocarcinoma HCC827

Cells
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Abstract: [ Objective | To investigate the effect of HHIP gene demethylation on Hedgehog signal-
ing pathway and proliferation of lung adenocarcinoma HCC827 cells. [Methods] HCC827 cells
with high expression of HHIP were obtained by cell transfection technique,and the HCC827 cells
were divided into control group,overexpressed transfection group and 5-Aza-2’-de-oxycytidine (5-
Aza-CdR)treatment group. By using methylation-specific polymerase chain reaction(MSP) and sulfite
sequencing PCR (BSP) techniques, methylation status of HHIP gene promoter region in HCC827
cells before and after 5-Aza-CdR treatment was analyzed. The qRT-PCR and Western blot meth-
ods were used to detect the mRNA and protein expression levels of Hedgehog signaling pathway
related genes and cyclin D2(CCND2) in each group. The changes of cell proliferation were ana-
lyzed by CCK8. [Results] After HHIP gene demethylation or overexpression plasmid transfection,
the expression of HHIP gene was significantly up-regulated,and the expression of PTCH,SHH
genes in Hedgehog signaling genes were significantly down-regulated, CCND 2 expression was up-
regulated (P<0.01),HCC827 proliferation ability was decreased (P<0.01). [Conclusion] The
demethylation of HHIP gene inhibits the activation of Hedgehog signaling pathway and prolifera-
tion of in lung adenocarcinoma HCC827 cells,which may be related to the re-expression of the
negative regulatory factor HHIP gene in the Hedgehog signaling pathway.
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Table 1 Primer sequences for RT-qPCR

Gene  Primer sequences

HHIP  Forward :5'-CTGCTTCTGTATTCAGGAGGAGGTT-3’
Reverse:5'-GGGATGGAATGCGAGGCTTA-3’
Forward : 5'-CTGCTGGTATGCTCGGGACTG-3’
Reverse:5'- TAAATCGCTCGGAGTTTCTGG-3’
SHH Forward :5" -CCCCAATTACAACCCCGACA-3’
Reverse:5" -GGCCAAAGCGT TCAACTTGT-3’
CCND2 Forward :5'-TGGTGTGGTTATGTTTAGTG-3’
Reverse :5'-ACAATACAACATCTAAACCAC-3’
GADPH Forward :5'-AGAGCTACGAGCTGCCTAGAC-3’
Reverse:5'- AGCACTGTGTTGGCGTACAG-3’
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Figure 1 Fluorescence observation of HCC827 target cells transfected by
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Figure 2 HHIP mRNA in three groups of cells

after transfection

3 48 #m fo 49 HHIP mRNA (F=295.91,P<0.01) %
Hedgehog 12 5 i 35 F %% 2 B} SHH mRNA (F=84.42,
P<0.01) % PTCH mRNA (F=530.64,P<0.01) 3 % £
N EF, 21T 5-Az-CdR £ 7 AL Rt Rk s

Hollow circle represents unmethylated ,solid black circle
represents methylated.

Figure 3 HCCS827 cells pretreated with 5pM 5-Az-CdR

After 72 hours of treatment with SuM 5-Az-CdR,CpG islands in the promoter
region of HHIP gene in HCC827 cells are significantly demethylated

Figure 4 HCCS827 treated with 5puM 5-Az-CdR after 72h
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Figure 5 The mRNA expression of HHIP,PTCH,SHH and CCND2
in HCC827 cells after 5-Az-CdR demethylation (HCC827 S5pM Aza)
or over-expression plasmid transfection (HCC827 1.V493)
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HHIP(77KD) -- - W s
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KB group : HCC827 cell line, HHIP group:HCC827 cell group after overexpression
plasmid transfection, Aza group : HCC827 cell line after Aza treated

Figure 6 Western Blot results

Table 2 OD values of three groups at 24,48 and 72 hours

G OD value
P 0 24h 48h 72h
KB group 0.159+£0.004 0.301+0.107  0.566+0.014  0.762+0.014
KB+Aza group 0.156+0.007 0.250+0.102° 0.424+0.011" 0.568+0.234"
HHIP LV493 group  0.154+0.011 0.218+0.045" 0.337+0.078" 0.410+0.005"
F 0.309 65.990 304.480 359.259
P 0.745 <0.001 <0.001 <0.001
* There was significant difference when compared to the other two groups(P<0.01)
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Figure 7 Changes in OD values at 24,48 and 72 hours after
5-Az-CdR treatment
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2% (P<0.01) (Figure 5)
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Foik ¥k pe o1 HCC827 w i (KB) T
8 ,CCND2 & B £ i4 ki (Figure 6),
25 mpergi A

HCC827 #m b 4 it 5-Az-CdR *
VRART KA RS, oM T
24h 48h .72h 4 %) 4% Bl CCK8 i 2m
L OD A, Z R X3 Ak 24h,
48h 72h ¢4 OD 1A A £ F, T B4
(KB) .5-Az-CdR (KB +Aza) 4 22 41 %
it Rk k40 (HHIP LV493)3
A-n ) a9 OD 1A & 248 ) 2 7 (P
3#<0.01) ;3 —F 0 b4 X I, i &k
KR KA A 5-Az-CdR % F 1k
2064 OD A 42 3 AN 534 s T 55 1R
20 (P<0.01), 4% & & ¥ AL K id R ik
HHIP & ,HCC827 #m L3 75 4% A/ h I,
T % (Table 2,Figure 7).
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