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Effects of dihydroartemisinin on modulating UCHL1 gene expression in human
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[ Abstract ]Objective : To investigate the effects of dihydroartemisinin (DHA) on regulating ubiquitin carboxyl—terminal hydrolase L1
(UCHL1) gene expression in human prostate cancer cell line PC-3 and its mechanism. Methods :PC-3 cells were divided into six
groups including four groups treated with DHA at concentrations of 12.5,25,50,100 pwmol/L;5-Aza—CdR group cultured in the me—
dia with 5-Aza—2’-deoxycytidine at concentrations of 2.5 pwmol/L. and blank group cultured with blank media. CpG island of ubiqui—
tin carboxyl—terminal hydrolase L1(UCHLI) methylation levels were determined by bisulfite genomic sequencing. UCHLI mRNA ex—
pression levels were determined via realtime fluorescence quantitative PCR whereas the expression levels of UCHLI protein were de—
termined using Western blot. Results ;In the DHA groups and 5-Aza—CdR group,UCHLI promoter methylation levels were decreased
dramatically (x*=150.1,P=0.000; x*=127.7,P=0.000). mRNA expression levels of UCHLI were dramatically increased (}*=150.1,P=
0.000; x*=127.7,P=0.000). Protein expression levels of UCHLI were significantly increased (P<0.05). In DHA groups,mRNA ex-
pression levels of DNA methyltransferase were decreased (P<0.05). Conclusion :DHA can induce the demethylation of CpG island
of UCHLI through downregulating the expression of DNA methyltransferase in PC-3 cells.
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VTAFR , WA # & (dihydroartemisinin, DHA)
B VE R SZ B A DG, Gao FEPHFSTRIT
DHA GEFI I T2 B s PC-3 4 L A5 HepG2 41
P AETE 5 S HA T, EL DHA X AL AR
PERTH A PC-3 4 i HAA W I A= il 2800, B
RN S 27k EE AR TN E] 25 U0 G, 200 wmol /L
() DHA b3 72 h GEA &I PC-3 4H i34 5 , 1)
il 2R e 1A (75.32 £ 0.10) % , (B 7= X (28.91 +
1.73) %, Ut AR IR T 3R A5 o] Re A FE Al s i 1%
12 RRFEAR I K i1 1 (ubiquitin carboxyl—terminal
hydrolase L1,UCHLI )7t Z F i v 4 5 2 by i Jed
T SE RS AR B vh S B DX e
R Feik bR R DNA AL e 5 Fikdk
DR IR IR, I FH 2 B Ak 25 W Pk A2 i 41 FfL DNA
(1) S8 R AR et 09 6 DX J 358, AT B AR
BT RSB RTRAS . BI, ARPFRAGT DHA
X} UCHLI 3 A e S 81 R R A4 B R G 42
B, S DHA ST 411 PRI P AR

| RS

1.1 A8

PC-3 4N T Hr A} B L I3 200 it 25 40 2 0 5 440 L I
DHA | 5-% 4% -2~ E ML (5-aza—-2—-deoxycytidine , 5—Aza—
CdR) . FZLAN (dimethyl sulfoxide, DMSO) & DNA 2B
& e Sigma 2477 RPMIT640 BEFRAE G4 I
2 [® HyClone 2 ] 7 ; #5 2 5 2% W (phosphate buffer
saline, PBS) I [ X478\ 7] s real-time PCR U5 &0 H
A Takara 429175 7] 75 s UCHLL £ 58 B A ab10404 T A
YL[E Abcam AT,
1.2 %

DHA F] DMSO Fe4ri i, 8875 % B A Ak 0.2 mol/L /Y
BR B I 4 CCORAF . SEURHT T RPMIL640 3597 560
B E W (DMSO AR50 $0<0.1%) . 5-Aza-CdR H
DMSO FE/MEARELR 1 000 wmol/L B, —20 CIRAF
1.3 %ok
131 AffiG e b AT IR PC-3 IR/ 10%
Hyclone/i3 4 LI/ HY RPMI1640 15354 HF , 37 °C.5.0%C0, i1
FINRRE 25 R B2 SR L0 6 41 .25 (4] .DHA 41 (D14,
D2 21 D3 24 D4 4) 5-Aza—CdR FHPEXT B4, 5-Aza—CdR
ZHAE M SR P 5-Aza—CdR , &9 J¥ J9 2.5 wmol/L,
D1.D2 D3 .D4 ZHAEANMIE W INA DHA , 28R 0 125,
25.50 pmol/L 1 100 wmol/L, ZHAITE 37 °C,5%CO,, AR
JEAME T RETR 48 h e WA,
1.3.2  Real-time PCREMUCHLI &% DNA F 540 7% 1 (DN A
methyltransferase, DNMTs) 435 4t b # R /iy, AR 4l 4524

VLI FH Trizol AU RNA JEFIEEAM eI & ok J¥ |
WG SERL cDNA, Lh cDNA AR IES T PCR 973, PCR 54
70 B B4 45 4 43 )k L UCHLL b 3751 % .5 —CTATG -
AACTTGATGGACGAATGCC-3", NilF5141 .5 ~-GGACTTCT-
CCTTGCTCACGCTC-3" , ¢4 i B iy 122 bp; DNMT1 |
WS 5> ~GAGGAAGCTGCTAAGGACTAGTTC-3" , Fij#5|
1.5’ ~ACTGCACAATTTGATCACTAAATC=3" , ¥4 F- Be < Ji
47206 bp;DNMT3a I i 51 ¥ :5° -TAAGCTGGAGCTGCA -
GGAGT-3", Fi#5 4.5 ~-GGAAACCAAATACCCTTTCCA-3",
P B R 179 bp; DNMT3b _F IS 1#7 .5 -CTTTGGT-
ACAAGGGCTGAAG-3", FiiF514 : 5" ~CCTGCTGACATCAT-
CATCC-3", ¥ 34 BEK B R 179 bp; LA B-actin WS, I
#5149 5° ~GTCCACCGCAAATGCTTCTA-3" , FiF5 4.5 -
TGCTGTCACCTTCACCGTTC-3" , ¥4 i Bt 4190 bp, §°
WSAF 95 °C 60 5,95 °C 15 5.59.6 C 30 .72 °C 30 s 3t
40 MG, 72 CHFREDOL, RPLAR I CT {8, R
2T AT, SR ERE 3K,
1.3.3  Western blot #6011 4] i 483 40 AL v UCHLL Z& (119
Fk  AMRACFRIAIRT, WBE 44 PC-3 AL, 1R BURE B R
1550 pg GV HHET 1095 PG BEMEE IS vk 32, FE 1
GRS ZE BN [, ] 5% IBRRA4- 2 il 35 4] 2 h;—$Hi(UCHLL
G EAHT ab10404) ,1:1 000 Fi ke, 4 CHEE L1, TBST L& i
WEPERR 30 min; HRP-—471(1:4 000 FB¢) & i3 1 h, TBST
ZEPPTERE 3 x 10 min BIEHER , LA B-actin NNS S50
R 3 W FAIE R,
1.3.4 W BRRR S R K 24 U712 (bisulfite genomic sequenc—
ing, BGS) Kl UCHLY LRI H 564k 4l 4b 31 R T, 4% i
UL FAEHNAE DNA , MO E DNA MR
LRI ER AL BT | T DNA, FF3E4T 1S 945 19 0y« |
3194 5 ~AGGATTGTTTTATATATTTAAGGAA-3" , Fii%5|
Y1} 5’~ACTTAATCCCTACCAACAACC-3 4 B4 546 bp,
PHIZAEH 194 °C 45 5,66 °C 45 5,72 °C 1 min, 3£ 20 AMEFF,
HEE I 72 °C 8 min, YA TIR N AEERS vk, B
MR AR SEIBUTURE S5 A SCHRT 7 1R 18 45 A% T 5
FEREAL AT, T AR P AR
14 #RFE
1.4.1 Real-time PCR ill%E UCHL1 ZF LA ik 45 b
HLAACT 5 A=CT( H 3L FRUFEA ) -CT (M ARIE , £
IEEAS ), B=CT( B IFER X BRAEAS ) ~CT (PIBRFE X HEAE
A)  K=A-B, KikfEH=2%,
1.4.2  Western blot 7 %2 45 41 PC-3 4 A 25 1 ARG 75 i
ST Image J ARSI 08T, 7157 UCHLL 2R A
H5NSEALME,
1.5 itk

A S ETHER ] SPSS 20.0 itk 47551430
B A £ bR 22 (3 x5 ) 2%, AN ) 2L 1] HL 3581 A B0 A
Rl EHT, FEMLE R R K55 DNMTs 258 R H ¢
T, KK UHE a=0.05 ORI
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2.1 %8 UCHL1 mRNA #4 %%

UCHL1 mRNA 7842 HH 4l 39 # ik (F=1 316.84,P=
0.000), 525 A L#E, 5-Aza—CdR 20 UCHLI JEPmRNA
FIB T E AN (227.56 + 21.67) 1% (P=0.002) ., DHA
24 ,D1 4 UCHLI £ [ mRNA 23K 24 845 %0k
(45.08 + 13.17)4% (P=0.015) ;D2 41 UCHL1 %P mRNA 33k
SEH4_EREAERCK (207.02 + 20.63) 17 (P=0.001) ; D3 #H UCHLI
B mRNA 3RIA7-1 FRAEECH (27.10 + 8.26) £ (P=0.014),
D4 2l UCHLL P mRNA 235 P FIAGTECR (6.36 £ 4.72)
5 (P=0.019) (K 1),
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Fig.1 Expression of UCHL1 mRNA detected by gRT-PCR

2.2 UCHLI %&£ &4 oy kik
PC-3 ZAffIAb 1 48 h J5 , UCHLI & I 7E&-2H P ik 1y
2 B B (F=111.409, P=0.000) , 25141k 0.05 +
0.02(P=0.000) ;D1 414 1.00 + 0.56(P=0.000) ; D2 £ 42.02 +
0.16(P=0.000);D3 414 1.41 + 0.12(P=0.000) ; D4 2 #0.99 +
0.05(P=0.000) ; 5-Aza—CdR 41} 2.62 + 0.16(P=0.000) (& 2,
3) o
ZE40 D14l D24l D34l D44l A4l
UCHLI1 — R ww— w— iy 25 kD
B-aclin  «EE— S G am—- G e 3 kD
2 Western blot #ill & A7 UCHL1 EARIRIE
Fig.2 Expression of UCHL1 protein detected by Western blot
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Fig.3 Relative expression of UCHL1

2.3 UCHLI # CpG P ALK 5

T D2 525 LM H, UCHLI 1) mRNA I [ #£5k
25K ARSI TEAL T 25 4] D2 4 5-Aza—CdR 41UCHL1
Y IR

UCHL1 [ BGS 4714 i Be A4 49 4~ CpG &, 43I A
25 pmol/L ¥ FE () DHA H1 2.5 wmol/L H¢JE Y 5-Aza—CdR &b
PR 48 h J5,UCHLI sefEF 45 R, CpG & 10 H BAL AR
FEA . 40 0, % R 2H . 92.24%(226/245) , 5—Aza—CdR 2 .
44.90%(110/245) ,DHA #H.50.20%(123/245) . 525 HAAM L,
DHA R B 2 F#AIE UCHLI H 3B (x*=150.1,P=0.000) ; 5-
Aza—-CdR JRA AR (x*=127.7,P=0.000) (1] 4) ,

Bt
I‘
t\:”]k?

il

A%

D22

B4 BGS #ill&As UCHL1 CpG BEMLRE
Fig.4 Methylation status of UCH-L1 CpG detected by BGS

2.4 DHA s+ DNMTs % i% 65 % a1

PCR Z5 5 IR, 28 25 wmol/L ¥ 1Y DHA 4L 3 48 h)
525 (4R HL , DNMT1 3£ [ mRNA 25355 F 5500
(2.45 +0.26) 1% (1=0.78, P=0.045) ; DNMT3a & [K mRNA 2
PR R AR R (3.04 £ 0.70) % (1=-0.265, P=0.020) ;
DNMT3b P mRNA kP2 FIRAFECH (3.75 £0.05)f%
(1=0.984, P=0.031), %8 DHA fg4# DNMTs mRNA (1) 3¢
k(K 5).

3.5
= 254
3.04 = DHAZH

DNMTs ) mRNA ik

DNMTI1 DNMT3a
a, 525 A4 EL , P<0.05

DNMT3b

5 qRT-PCR #&ill &4+ DNMTs i) mRNA &i%
Fig.5 Expression of DNMTs mRNA detected by qRT-PCR
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DNA F AV SR R4 HE R ik i — Aoy =X = 7R
DNMTs FIFER T K S-IRAF R &R i H 3568
P PMERELR 5 NI T L A2 S L e S
AN B AR B TR 8 (1) — o 3k PR A O =X, B A ml
P o QSR R PR A OGS R S AR Al
FOFTE AL Rk, T REAEZ% Fi 81 s 1 & AR FUR JE
Ummanni ZFF58 2 B | 78 90% (18/20) B4 R 51 iR b
Sl RFRAS o UCHL J3 8h 1 X3 A7 7 i H 24k
X S IEE TP HA 15%(3/20) , 7 HHi5
Jif9EE Y UCHLI 25 A1 mRNA /KB AR T8 & E
W, 5L UCHLL J&—Fm SLA | ) H.
UCHL 7] LUIAE R A i 51 B g A= b 1c. 400 o
[, KR, 5 8 RS20 %) DHA X5 9 |
FLAR e B0 S 20 MR | 0 0 R s AR T O R
H FEAR AR IS BR3P a0 R F D R A o1
BN RIS e I DHA X PC=3 41 il BA B 5
AARAIRIZLN , B 25 B A I ) 25 U0 AE O

T W% DHA XF UCHLI %% 5% 1 B %% /K SF 1Y
SR ARSI RS- Aza—CdR 18N BHEXTR , 5-Aza—
CdR J&—FP H EALF RS FE M%), 7T L5 DNMTs &
AEFEF PR LM ZE 5 | 105 DNA B9 H A 72 75
S L O T e 2 e s 2 T
IF KL IEALRIIIEE . 5-Aza-CdR 7EIGY T IR IR
MR T A7 F IR P R S v R 00 S AR A U9,
EBA R LR . —A A BERY IR 2 5-
Aza-CdR 7EAFRAAF FATRE , 247 5-Aza—-CdR
TR P I 24 9 AR AV P St st ] ARSI AN 31| 25 S 3
FEANARLE) DNA H IEAL RGE MK, AT el 41 g 56
PRI EE T BRI, I H LB B 0 i R 2
SRR, PR, - 5R e A8 5 1B 24 0 5 1Y i

AR, DHA 7] LLRHE UCHLL %% 52761k
fff UCHLI FE[H ik F1#,25 wmol/L ¥ & 1) DHA
Qb ¥ 48 h J5 ,UCHLL & [H mRNA &35 73 1M
207.02 £, R (IR A A LA W &, [l
W5 K BLTE PC-3 4 rh UCHLL Fe3 AR KR
() FH LAk BGS A6 &5 S ¢ B H Y L Ak R 5 5k
92.24% , 2838 25 pmol/L W FEHY DHA A0 48 h )5,
UCHLI Y H B4 KR 2 50.20%, UCLH1 ik
VAR LAMRAE P53 Rk I Hilad Kz RACEG TS

PRSI 4R B 5807 DNMTs £E DNA 1 34k rh i 25
B REBMWIEM, EVFZE, WIFE T8 N
S HA IR RS I 3 DNMTs (04 B 28 1K 18-20 i
DNMTs 155 16 A6 2 5 21 g 41 i) 56 P sy Y Ak
TOBRAIRE () & A PR, A 25 wmol /L ¥ B 119
DHA Zb ¥Rl 48 h J , Ka U] DNMTs #Y3RINTE N,
& B DNMT1,DNMT3a,DNMT3b i) mRNA ik
FEAG . A AWF 5 45 5 7R, DHA "B 5-Aza—
CdR YEFIFLIE—3, UCHLI JLR e hmam  HbLk T
fitf& DHA T4 T DNMT1,DNMT3a, DNMT3b 1)
5, BEMFEAR T UCHLL () B AL A8 B i H o
FIRIERAETNEE  BEE DHA W 1THE ,200 wmol/L
W2 ) DHA & ¥ H A0 MO 3E VR, 55 40 i g o0
MI7E 25 wmol/L ¥ FE IR, DHA 325258 i 7] DNA
HILAL AL il mRNA 1355, DNA HIE{b 3R
it /b | [ 2 A AR AR AL A Tk — 20
5%,
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