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Effects of procaine on the methylation of PAQR3 gene
in colon cancer cells*
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Abstract: Objective To investigate the expression of progestin and adipoq receptor family member 3
(PAQR3) in colon cancer cell lines and detection of the aberrant methylation status in its promoter, and to detect
the demethylating effect of procaine hydrochloride (PCA). Methods The mRNA expression of PAQR3 in colon
cancer cell lines (SW620, COLO205, SW480) was detected by realtime-PCR (RT-PCR). The promoter methylation
status of PAQR3 in colon cancer cells and the methylation status after drug treatment were detected by methylation-

specific PCR. The expression of PAQR3 protein in procaine hydrochloride treating SW480 cells was detected by
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western blot. Results The expression of PAQR3 was decreased in three colon cancer cells, the difference was statistically
significant (P < 0.05), and the expression of SW620 was lower than COLO205 and SW480 (P < 0.05); the methylation-

specific amplification product bands of PAQR3 gene were observed in all three colon cancer cell lines, and the difference

in methylation percentage was statistically significant (P < 0.05). Compared with SW620 cells, the percentage of PAQR3

methylation was significantly lower in SW480 and COLO205 cells (P < 0.05); methylation-specific amplification

product bands and non-methylation-specific amplification bands were observed in the three colon cancer cell lines treated

with procaine hydrochloride, and the percentage of PAQR3 methylation was significantly decreased in the three cells,

and the difference was statistically significant (P < 0.05). There was a statistically significant difference in the relative

expression of PAQR3 protein between the control group and the procaine hydrochloride treatment group (P < 0.05).

Compared with the control group, the PAQR3 protein in the procaine hydrochloride treatment group was increased

(P < 0.05). Conclusions The relative expression of PAQR3 mRNA in colon cancer cells was significantly decreased,

which may be related to its promoter methylation. PCA can partially reverse the methylation status of PAQR3 in colon

cancer cell lines and up-regulate the expression of PAQR3 protein.
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1.1 ZIHR

111 HA KA NS g A Bk SW620.
SW480., COLO205, M4 ( 32 E Gemini 24 A ),
L-15. RPMI 1640 $5575E ( &[] Gibeo AH] ), &

( HA TCT /A7) ), RT-PCR k7| & ( HZ TaKaRa
45 H] ). EpiTect MSP i & (#8[H Qiagen 24 F] ), %
BN PAQR3 Hidk . BURBEIRICFEPIAR [ PR FY
W A AR B AP A F] . 51 R TAEY)
TR A PR E A

112 ME5EE 2K (£E EPOCH 3
ABRZA T ), ChampGel 5000 45 [ SHEERAZAL (h
E 2B AN ), 7300 52T 2 i PCRAY . Veriti ¥
i PCR Y ( EH Applied Biosystems INF] o

1.2 Fik
121 ¥ ic A g NG5 W A0 i bk

SW620 Hi 3k T L-15 Se e i gR 2k, B TR — ALk

CO, 553246 N4 W 40 i Ak SW480. COLO205 %%
T RPMI 1640 52485 553, B T 5% CO, ¥ 54
H SW480 4L LA 5.0 x 10° 4~ /100 mm® A4 ¥k £ $ Fh T
R, BEALERIC A X B AN S g 2 « X R 2
RPMI 1640 5 &5 R B4k SE1G 5%, SLIR 40700 H 0.5
1.0, 2.0, 5.0 } 10.0 mmol/L A~ [7] ¥ J& fit) 3% & [H &b
FRANML, TR AT RPMI 1640 5845353k, X}
HRLF FIS2 I 2 AR S5 55 48 h,

122 e R A B4 R P (RT-PCR)  ffif H A
TaKaRa £ 7\ 2> #t SYBR Premix Ex Taq 1T i %) &,
7300 52 I 5O 5 PCR AXHEAT 5 & M6k S . 5
WY 0 4 ) SCHik [S) B8 PAQR3 514, 1E 514

5" —-TCTGTATGCTTTGCTCTGTGGG-3' ; 514
5" —TTTGCCATTGCTGCGTGAG-3" , K J& 252 bp.
WS N B -actin, IEMBIY 5" -GTGGACAT
CCGCAAAGAC-3" 5 IG5 : 5 -AAAGGGTGTA

ACGCAACTAA-3" , KJ¥ 302 bp. icskA Ct{HUE T
38T

1.2.3 WOk A AR o B A B4R B ( methylation—
specific PCR, MSP ) i Pu EpiTect MSP ik F &
Ui B A5, DL PAQR3 4% 5 Pk B 3L b & R W 5L Ak
I TY RS . HIEGIER G149 :5" -TTGTTGAAGA
GCGCGTATTATATC-3" ; JZIn5|4) : 5' -TAAAAA
CCCGAAAATCTACTCGTA-3" , K 109 bp, dEH
B AL IE W 5 5" -TTGTTGAAGAGTGTGTATT
ATATTGA-3' ; XIA151#H:5 ~TAAAAAACCCAAAA
ATCTACTCATA-3' , WK 109 bp, 15,
XF W HEAT 2% SR REREBERS LUK, 4 A B BER A
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1.2.4 W AR R 2 S S 36 2 7y 4
JitL, 4% RIPA {2 AR 1 5 Bradford 305 27 1
WEE, i DAEERIK, RS E I L b INA—dL,
4°CHI, TTBS 0k, —H0 37°CIHFHE 1 h, TTBS EYkE,
ECL %%, C-DIGIT E[1 3 #1714 #5 14, Image Studio
Didits R4t/ 07 o

Western blotting

125  Zhpas B MSP &I AR T R

M, £55% 24 h, 2 mmol/L &< AL FEAHAE 24 h )=,
HEHAT MSP S .
1.3 FitFEFHE

B SrHT R B SPSS 19.0 et 4, R OB
P + hRiEZ (xxs) FOR, WERTZH, d—
AL HE AT SNK—q 35 5 THECRORHL 43 10 9 3875,
LA % ke, P <0.05 HES A5 L.

2 #HR

PAQR3 mRNA 7£ 45 772 20 R ik FR O 3Rk
RT-PCR %5 % 7, PAQR3 7545 [ 96 40 Jf bk v
BRI, 3 LS A gtk b (SW480. COLO205
K SW620) PAQR3 mRNA 43 Jill & (7.68+0.20),
(8.62+0.37) Ml (14.14 £0.56 ), &) 001, ZH9H
Giita X (F =458.391, P =0.000), SW620 FiAH
T COLO205 F1 SW480 (P <0.05), VLK 1.,

2.1

16 4

14 | -
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cn 8 1
g RRRR
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4] sy
21 e
. . . BRR8)
SW620 COLO205 SW480
1 AEEFEHAEA PAQR3 mRNA 1FiE  (x+s)
22 PAQR3EHERBHTHELEEHEMEHKTH

RELREE

MSP K25 5 R, SW480, COLO205 K SW620
A1 Jf ik T DL H SR ARE S R e A (DL 2 ),
SW480, COLO205 & SW620 4il fitg bk H 3 Ak 4547 ot %

FEAH U8, 2607 265007, 2 A gei ¢ X (P <0.05),
SW480, COLO205 % SW620 41 Jitd #k o PAQR3 3
HEREAE I, & x* ik, Z2RA5IFEX
(P <0.05) ; SW480 F1 COLO205 4l fifi i PAQR3 H J&
BT 73 e SW620 AR (P <0.05). W& 1.

SW480 COLO205 SW620
M U

Marker M U M U

M. HALYHE=Y; U B ALy a8,
Bl 2 PAQR3 EREBHFEHREMAMRS

x1 3 MEMEMAMKT PAQR3 EERELLILE
205 SISl / (X +s)  HIRMEE L /%
SW480 54706 + 134 70.90
COLO205 65119 +82 73.52
SW620 112991 + 161 81.39
FIx = 17 0840.253 3 625.054
P1H 0.000 0.000
23 EEefHELERIWLEEREMMEELH

PAQR3 REWNEZE
MSP 7%, SW480, COLO205 K SW620 4 fifs

AJ UL R AR S 38 25 R R AR e
gl (WE 3), HE-RIEAIES, XAyl
3 Fhiffark s PAQR3 WAL A ST LA, 2R A50T
22 (P <0.05) 5 SEH A AR IRZH PAQR3 WAL
Iy HEREAR (P <0.05), L3E 2.
SW480

COLO205 SW620

M U M U M U

109 bp

109 bp

M: HUEAL S8 U eI 7
3 XTERLAFSEISH PAQR3 EFEE I FRENIRS
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*k2 XEBASILIEA 3 TR PAQR3 FEL

k& %

2157 SW480 COLO205 SW620
X EZH 70.90 73.52 81.39
S 45.81 52.57 57.46
x 1E 18 135.499 14 572.831 29 638.927
P1E 0.000 0.000 0.000
24 AREAREELEEFELIESWIB0 HpEf5
PAQR3 EBHIFRI%

Western blotting Kgs RigwN, &4 PAQR3 %
HRBWE CUWE4), X, 0.5 mmol/L 5L 5%
ZH. 1 mmol/L 2 56 2H . 2 mmol/L 52 5 4H . 5 mmol/L
S 2H M 10 mmol/L 5256 2H 45 R s A1 i PAQR3 4R
PRI RIB R R, 07 22000, 2R A8
(P <0.05); SXHEAL AL, SCUasirh PAQR3 2 FIAH
XA (P <0.05), W3,

1 2 3 4 5 6
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1: XFHRZ; 2: 0.5 mmol/L 52 56 2H; 3: 1.0 mmol/L 5% 56 41 ;
4: 2.0 mmol/L SZ4G4; 5: 5.0 mmol/L SE854H; 6: 10.0 mmol/L SEEG4 .

B4 LTEFEX PAQR3EARIEMHM (xzs)
*3 FJEHAEF PAQR3 EEHEXMFRIAZLLE (n=3, xxs)
4151 PAQR3 4
X HRZH 0.217 +0.032
0.5 mmol/L SZH4 0.350 + 0.060
1.0 mmol/L, S2854H 0.533 + 0.061
2.0 mmol/L SEHG2H 1.240 £ 0.120
5.0 mmol/L SZH52H 0.753 = 0.130
10.0 mmol/L SZ554H 0.620 + 0.085
FAE 49.424
P1A 0.000

3 iTig
AR JER H AR O . SHALABY 46
K, K B MR 200 MGMT R ERCCT H
SR T RS, B MGMT #1 ERCCI FEA
H3EAL 5 mRNA 235 F 4 ¢ KATZENMAIER 45
S3HT 9 PR A A R R e U S R AR A R
WS AU, R IAEA S A 68 240 L 7 v > 3L,
WEEESE R —12 M R B8 R 87 X s B A
Koo WA, ENEFEE NS P 2ih SFRP2 )
BT, WUESEE 30T CpG 7 5 AL K-
525 T g (I DR B s BERE a5 A A DG s Rl A
HIWFICEIESE, S AL e 2 A kA . &
J& K Hi e e S A A

PAQR3 7£ Z Fl I 2H 4L S A i v K FEAIE, 1
Aok R U AT A1 o e R 40 B 1R 28 A, HRUR PAQR3
MR KA R R RS E R T
HAWFFE &30, PAQR3 FE R F MR s . FLMR I 55 iy 41
ZUH BB H 4L, X AT BB PAQR3 SRk UTERAH
I ARSI 2 W HIAG I 2% T R R L 2 o 5 1 41
H1 PAQR3 A/ L IALIRAES ™, 5 kgt s
W ARSI R I, PAQR3 7E 3 Fhah I i 0
OBk AR E R 5 16 3 e e an i b R ke &
B PAQR3 MRS, bR EHA HE&RH
HEAT I H SRS, R ARl 2 mmol/L B, 7]
9 PAQR3 AN RN . fJm DU vk
RRALHE 3 Bl H TR & R, PAQR3 7E 3 Fh4iiiu
PR HI BRI . I SR 2 L L, PAQR3 W
TR HAE S B h 3R TR BN &, i
PRUAT DA % F Ak, A 45 B 40 i Bk PAQR3
R RO 7

Zi LR, PAQR3 WIMLESS Al 2t . &k
Jr R E AR MR ] L PAQR3 W
b, 3% PAQR3 H Ik,

& % 3 Wk
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