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BFEM AT 33 N BFiE 41 Btk HepG2 £ W HE R E % EE’J n
BREE,X 5
(FEGHKRF,TH @ 211198)

WEHE AR IR AT (AT) ST AT 5 20 ik HepG2( & #k HepG2) A M4r A B 5 & & £ A A28 #vh  F73% LT MOE 24+
&It AT 5 A M40 R 8 09 5 F x4 R M5 35 /£ HepG2 5 AR W7 20 ) BMALL : : LUC — U20S( £k U20S) ¥ 451 4% & 52 348 (A N
10',10%,10°, 10° nmol / L AT) , & 848 (e A\ 0 nmol / L AT), E @48 (N 0. 1% =9 &L T AR, 225 24 h & %I CCK — 8 kA4 2a i /2
TEVRE AT %22 )5 697 1 s £ R %R SB35 20 I ) 093 BT, R %o 9% ¥7 33 (Western blot) i 4 il Fm UL B 35 B2 2 AR M 4535 HF 2
& 1(BMALL) B & ¥ #% & 2(PER2) ALF B 2 ARAB AL ILZ 4R y(RORY) B2 AR 140D s A (NRID1) 69 & & F kR Tk
J LumiCycle 52 346 4m it & 4 5 A2 L B BMALL 9 05 35 O ; il it o 754K 56 5236 94 & A 4 4k L B BMALI,PER2,NRIDI A 1436 &% 2
(CRY2) ¥4 72 435 JBER 3% T 100 nmol / L #5 AT 23 HepG2 = A tm oAtk f2 8 fo AT 3T EF WM& W ag 7T, L8 AT
100 nmol / L 3R JF #4756 4 52 3 4T AT #1305 ,BMALL #= PER2 % & & £ 2/ V(P <0.05) ; LumiCycle 5234 R 87, 52120 (AT
100 nmol / L) #9 #8455 3+ B 28.(0 nmol / L) # )& 2. 696 h(P < 0.01) s ik % 362 R B 7, 23620 PER2 A W 9 F A BT AR 5 T
PP <0.05) 418 AT R TsNA A4 BG5S KR ey A 4 A4S KB BMALI 23576 ,PER2 AR5 &G XA ¥ R ET
WP, G T R T LA K R gm B IR AT S0 R AT R

REIR  FTHRALIT R M ek A LA S AR SR HEREG ,BERAT AT L, AR EHKT

Effect of Atorvastatin on the Rhythmicity of Circadian Clock Genes in Human

Hepatocarcinoma Cell Line HepG2
ZHAO Changrui,LIU Chang
(China Pharmaceutical University ,Nanjing , Jiangsu,China  211198)

Abstract: Objective To investigate the effect of atorvastatin (AT) on the expression rhythm of circadian clock genes and proteins
in human hepatocarcinoma cell line HepG2. Methods The virtual experiment for molecular docking between AT and circadian
clock proteins was designed based on MOE software. The experimental groups (added with 10',10?, 10°,10* nmol / L of AT),the
control group (added with 0 nmol / L of AT),and the blank group (added with 0.1% dimethyl sulfoxide) were set in HepG2 and
human osteosarcoma BMALI : : LUC — U20S cells (hereinafter refferred to as U20S). After 24 h of administration, CCK — 8 assay
was used to detect the changes of cell viability after different doses of AT treatment. The expression levels of brain and muscle
ARNT - like protein 1, aryl hydrocarbon receptor nuclear translocator — like protein 1 (BMAL1) , period circadian protein 2
(PER2), retinoic acid receptor — related orphan receptor y (RORy),and nuclear receptor subfamily 1 member D (NRID1) protein
were detected by the Western blot at concentrations that did not affect normal cell viability. The oscillations of the cellular
circadian gene BMALI were detected by the LumiCycle experiment,and the rhythmic expression of other circadian genes BMALI,
PER2,NRID1 and CRY2 was determined through serum shock assay. Results AT higher than 100 nmol / L induced cytotoxicity
to HepG2 cells. In the context of avoiding the influence of AT on the activity of normal cells,a concentration of AT 100 nmol / L
was selected for the follow - up experiment. After the stimulation of AT, the expression level of BMALI and PER2 protein
decreased (P < 0.05). The LumiCycle experiment results showed that the phase in the experimental group (100 nmol / L of AT)
lagged behind that in the control group (10 nmol / L) by 2.696 h (P < 0.01). The serum shock experiment showed that the
expression of PER2 gene in the experimental group was significantly down — regulated compared to that in the control group (P < 0.05).
Conclusion AT can regulate the expression of peripheral circadian clock proteins and genes,resulting in delayed expression of the
core circadian clock gene BMALI and significant down - regulation of PER2 gene and protein expression. It has potential
applications in the treatment of circadian clock disorders,sleep disorders,and other related diseases.
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RGN ER LI B e R T
(CLOCK) 5 Jili #1 L A 05 5 2 52 K % B iz MR 2 T
(BMALL) % S5l R T8 i 5 2R A, 2 E D305 31
JIMEA BT HEA L(PERD) R THENA2
(PER2) & % 7 At % 1 3 (PER3) | f1 2 M fb (o %
(CRY)Z# 1 (CRY1 fl CRY2) i) #3A . 24 PER F1 CRY /1y
R G 5 60 ) 40 i A% P i, XF BMALL / CLOCK &
B YDV 0 e SR FHEEA TR0 A 4, DA TR ok Ei 1 17
A, 12 S0 2 I TR A A R Y o R b Ay e A R
£ AW BT 25 R BUAS e RIS AT A k)
RS, 225 132 BV A, 25 42 4 b LT AE i )
AU B 25 BRSOk T R
A5 R 2 U S 1) 25 ) 0 S 3 A o BT FEARA VT (AT)
JE 5 3R IR M TT IS 25 W) , 38 2ok 55 40 P41 T i FH
I IR A SRR E (HMG — CoA ) U577 41 il JiF AU P 58
P R S 0 7 A R S A O T R I i K, e
I/ U LA 5 9 ) s RUIE Lo o AR AE 5 v ) MOE ¢
PEIFEATERE - 259 KRR LA W b B O AR
5N 250 AT O 45 BT TR R A TR A A
AT % A 4 6 R R AR R 5 1 O, LA TIE AT i 2
AP oAU S IR E IR .
1 #Mel57E%®
1.1 XHFRGE5HM

{5 %% : Lighteycler480 11 715 Yt 52 B} 52 1 38 A g 5
JZ ¥ (PCR) 2 48 (3£ [ Roche 24 H) ) ; HEPA Class 100 %
CO, 18 75 40 B9 5% 37 8 ( 32 [E Thermo Fisher Scientific 2%
) ; Spark Y 4 P K AR AL (5 -+ Tecan 22 F ) ; LumiCy-
cle32 A 8 W 22 48 (22 [ Actimetrics 2 7] ) ; Tanon
5200 Multi B4 [ k2% &G0 R 40 (i KRk
AR ) 5 1736R B 5 8 VR Y Y b RO AL R PATR)
o< By > BRI A RRAF]D

245 : DMEM K5 3256 (iP5 5828 7)) 5 I 28 L7
(=N 2R MEL W] ) 3 PCR 514 (A 5 R 2w\ ) s SYBR
Green qPCR Master Mix ( B3 5L MEHE /S F] ) 5 Anti — B -
Actin PUiR (EINFELE/R A ; Anti — BMALTHUR  Anti -
PER2 TR A% 2 1A 5805 1 40 D 3 5t (Anti - NR1D1)
PUAAR B B R 32 AR AH S AR L AZ A& v (Anti - RORy)H1t
1A ( 2€ [H Proteintech 23 7] ) 530%Acr — bis (b 50 8 AR 2
A ) s HBZEK A (€ [E Sigma 23 7)) 3 & FBEEID 1 7] Cocktail
(Z£E Roche 22 7] ) ; Goat anti — rabbit FTI . Goat anti —
mouse HLIAR (CST 2wl ) ; W2 #h 2% Wil (PBS) 0. 25% B
FH - EDTA (ZEE Gibeo A ] ) ; Trizol 24 ik (35 H
Ambion 23 ] ) 5 B4 58 Ak % O (ECL) 12 8, (56 [ Mill-
pore A1) s 53R ML (32 [ Corning A ] ) 5 AT (B[ T
AR AR A FR 2 ) ) 5 CCK - 8325 A (B 5t a2y
) ; 9SG E Luciferin (3£ Promegaé\\ﬁj )
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4 fd . N 9 40 M #R HepG2 (13 X HepG2) 1 H
ATCC; A A 9 40 M BMALL : : LUC - U208 ( faj #r
U20S) i EH R A YR EWF 5T 0T Eric Zhang -6
1.2 Ak

THE ML BY 25 W11 H o3 % 22 -l 2 PDB 8 15
(http: // www. resb. org / ) 3153 BMALL, PER, NR1D1 )
=i 145K, 38 1 Uniprot Z04E % (https : // www. uni-
prot. org / )3K15 RORy £ 119 = 4E 254, 1/ Ry 32 4 sl i
ZINC 045 )% (https: // zine. docking. org / ) 3R A5 /N5
251 AT, AE N B4 . % F MOE Version 2019. 0102 4k
ATV 125 5 B R ARG 42

0 B 15 5% < B HepG2 A1 U20S ‘& 40 i 15 F7 46 v, 0
FETRIE R 37 °C L CO R E N 5%, K5 725 0 & 10% i 2k
ML ) DMEM $557 3 1% HHB R - BB REW( x 100),
Fa8 MR 1 IR, ZIRALAR G HEA 755G .

CCK — 8y kil 259 4 ffd ¥ Pk 5 53 21 - 1 HepG2 55
U20S#% 5 x 104> / FLEEFP 28 96 LA , 24 40 Jifd 2% & 35 %)
60% ~ 70% I}, 4 5 A B 0, 101, 107, 10°,
10* nmol / L ) AT Zb P (1 AT 0 nmol / L % B4l , H
AU TE AT AL B R SL g0 4]) , B E S A4 (N o. 1%
TR, R E 24 b, BG4 AFLAINA 100 L
5 10% CCK - 8 i DMEM 35 7 3, s 6 AR 1 h, R H il
FRAXAE 450 nm % AR & G EE COD)E, IF 1155 40 g
ﬁ(ﬁ % o Zlﬂ H@ﬁ@%% (% ) = (OD’j:gﬁgﬁ - ODxﬂﬁgﬁ ) /

B Y B[ 38 (Western blot) 325 & Il &5 14 % 35 . %%
HepG2 & 10 em Fi R 1L, JHAL /G EARE 3.5 em BE R 1111,
B IRAR v IE R SR B AR A IR 90% 2 A I
S DMEM B335 U555 12 h, Bk &4 200 nmol / L
i ZEKAA ) DMEM 5 35 5L [ 20 85 5% 2 h, 0 SIA & 0,
1,5,10,25,50,100 nmol / L AT /i) DMEM ¥4 7 5 , & 1%
FER AL T 24 h, 2 J5 FH PBS T/ %k 3 YK, A& Cocktail
55 PMSF ) RIPA 8 [ 247 WL, B 4 "CUKAR 247 5 min,
FE 440 T B ) T A M, B AR Rl 3 vk, IR SO L
OGR4 °C, %554 9 13 000 r/ min) 10 min, 5 &5
ARE S % YR, 100 “CE IR TR H AL B 7 min, BUR M
FESTE 10% + ot FE 0 R B — 2R TR s Mok e 468 Jie Hl Kk
(SDS — PAGE) "3 &5, 56 st , 1 5% WA 4= 0541 1 h, fin
A—P0,4 CHEE IR K H , FHPBST I UE 3 K, Bk
10 min, A — 0, EHIFE 1 h, H PBSTIHE 3 K,
K10 min, il A ECL & (4% , B 5% 5% , ] Image J K%
ORI AN e Ay I BEAE o 2% IR BEAE (%) = HIN&EH
YRR /B - Actin ZE H R JEE X 100%

LumiCycle S5 6 U208 4 f (G L3R 2 3.5 em
KR L, B B 3040 v LG 95 1 ~ 2 d, FRR A i 5 7
B 1 d RS A K, IR PBS T UE 2 UK, B
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5 DMEM 35 732 LYV 3G 752 28 5%, FH PBS 1 1 42 40 e
A, A E 200 nmol / L HBZEKFA 1) DMEM 5573 1 mL,
[f] A 1% 3% 2 h, Be il LumiCycle T /E# (% 25 mmol / L
HEPES ZZ & #10. 1 mmol / L Luciferin ) JCH 2L DMEM
BBt 3O M ZE KR MM R B 3R 25 RGN A 3 mL T A
W, FHENT RS O, B B LumiCycle {SCE$ T, 18 54 40 0
AW IR PR R, H LumiCycle Analysis 20742647
— W Z A E AL, SRR AE BOE O U TE (4%) 5% bR
Bt Ar i 44 (Sin fit damped ) 7387 .

1ML 3% K 52 52 5 < HepG2 28 JB il 7 1k J , LA 4 1L
50 000 4 i A ACHE Rl 2 3. 5 em B 3R ML, 76 1H I 15
FEA IR F R 2 2K, SRR AL, Bk DMEM
B AR VUSSR 6 h B 35 37 5 040 15 509% S5 i 3 1Y
B BL  [M2PHG9R 2 h, sl 3 2k ] PBS 15 Wk 5L 40 it
Fo A 8044 100 nmol / L AT B DMEM 15 35 58 LA
T R FR FL ] R 0 h (ZT0) , 2 )5 45 4 h S HC 1 R kE
i, BZ 36 h(ZT36), bk 10 4R & FH Trizol 125 7 B
SLRNA, FLLRNA BN 5% 8 e DNA 38 2o 33 5 5%
S B G AR RN (RT — qPCR) B 46 M A= 1y 4 25 ]
BMALI, PER2,NRIDI, CRY2 ) mRNA 2 ik /K, DL 3
K 3684 JNZ: , FFE B qPCRBI P HI WL 1.

x1 E£HERERBRT - PCR3| #1575

Tab.1 RT - ¢PCR primer sequence of circadian clock genes
A H HE Y22
BMALI iEw):5 — AGAGGTGCCACCAATCCATAC - 3’
By :5" = CCTCGGTCACATCCTACGACA -3’
PER2  Ev:5 - CGTGCCAAGCAGTTGACTTA - 3’
By :5" — CAGCAAGGCTCAACAAATCA - 3’
CRY2 E:5'- CCAAGAGGGAAGGGCAGGGTAGAG -3’
B8 :5'- AGGATTTGAGGCACTGTTCCGAGG -3’
NRIDI iEw):5 - GACATGACGACCCTGGACTC - 3’
B %) :5" = GCTGCCATTGGAGTTGTCAC - 3’
36B4  Ew:5 - TTGCCCTAGACTTCGAGCAA -3’
By :5" = CAGGAAGGAAGGCTGGAAGA - 3’
1.3 ZitFE
S0 0 >k H Excel il Graphpad Prism version 9. 0
BRAOFARBE T PEOR DL X + s FOR AT R 7 22 01 il
Fisher's LSD K555 . P < 0. 05 22 F A G it 25 X
2 H#ER
2.1 SFXHERE
HRAE MOE B A 43 Hr A= Wy s 810 5 AT 45 5 B
BEPRWE 1A U, 455 R K%, BMALL, PER2,
NRID1,RORy % 1 5 AT i 8L %t #5215 2 (S{H) 4 31
N -7.7559, —8.2728, -8.070 4, - 9.192 0, & F1
AE/r Bl - 1.5, -0.5, - 8.3, — 2.8 keal / mol, £ W]
AT 5 EY I RS SR B8, HAT TR .
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A ATH =4 %4 B - E. PER2,BMALI,RORYy,NR1D1 5 AT
AT M F (G EA MR ONEN, LEH ATHE AL &
A BR 0 A A 8
El1 MOESFX#EIH LR
A. The three — dimensional structure of AT B — E. Docking
conformation of PER2, BMAL1, RORy, NRID1 and AT (white
refers to the structure of the biological clock protein,and red refers to
the structure of AT and its docking site with amino acids)

Fig.1 Results of the MOE molecular docking
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2.2 YRR EH

J 2 AT £E U208 Fl HepG2 W Y e K22 W ¥,
Wit CCK — 83K 1 AR AT HeJE N ARU4RMITS 7, 45 53
DL 2,0 W, 24 AT HFE Ry 0, 101, 102, 10%, 10* nmol / LL
B, XTI HepG2 B4 LIS 7143 518 100. 00%,116. 44% ,
115.53%,96. 57%,94. 62% , %} i U20S Ay 40 B 15 7153
512k 100. 00%, 118. 79% , 104. 45%,108. 82%,71. 39%,

X HepG2 Al U208, AT fie K% 4V FE 247 100 nmol / Lo

ARG T1 1 %
150 7

100 1
50 1
0 ATH R / nmol - 17!
AT T) 1 %
150 7

100

50

0- ATHRIZE / nmol -1~

0 10! 10? 10° 10*

E:5 AT 0 nmol / L¥L4,"P < 0.05,"P < 0.01. A3 EE5F,
A.HepG2 B.U20S
B2 HEHRNER(X+s,n=4)
Note: Compared with O nmol / L of AT,P < 0.05,”P < 0.001 (for
Fig.2 - 5).
A.HepG2  B. U208
Fig.2 Detection results of the cell viability (X = s,n = 4)

2.3 EEARIE

FHHREE 4 0,1,5,10,25,50, 100 nmol / L {4 AT 4bFH
HepG2 24 h J& , PER2 & A X #3854 4 100. 00%,
107. 53%,93. 58%,76. 96%,70. 09%, 60. 74%,45. 99%,
BMALL 4 1 AH X 3% 3k 5 43 0l 24 100. 00%, 97. 13%,
85.26%,71.10%,78. 96%,76.97%,73. 13% ,NR1D1 &
M5 ROR-y £ IR 235 T o 248 Ak T L IR 3.
2.4 EYTE

LumiCycle 7 48 BB M 2¢ 6 A5 45, XF U208 5 A %¢
SRR G , BESZIHRG I U20S & 4k (0 56 615 5
PR35 T R 4 AR, 7E U20S H , BMALL £ K 9 )
Sl P B s ) ) S TR S , S 36 2H (AT 100 nmol / L)
B FR W 8 X PR ZH (AT 0 nmol / L) 7 FEAR a3 . Hovk, )
FH LumiCycle Z4GE 1 [ 47 437 40 1 iF— 23153 U208 $g
T A R PRI AL FEJE R h R 4 B T X R
ZH B4 40 B 3 A 24. 766 7 h, PR 1E A 2 716. 19 Counts /s,
AEAE R = 11,773 h, , FHJE RECH 4. 105 52565 20 1 41 il
Jil 91 4 25. 066 7 h, %1 Ky 2 568. 47 Counts / s, A Ky
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PER2 (136000) [N WS Seewe s seoe seee s |

BMALI(70000) [ SN WO BN BN S |
NRIDI (70 000 ) I

RORy (58000 [N S S S W B |
£~ Actin (43 000) | (D M D (D D S e |

N

SV @tV gV g Y Y G
O AT e 0™ p T oW e
N INUMEENG ’g»\‘\ ?S'L N R QN
A
PER2 /B - Actin
1.519
1.0 1 () ®
L] ok "

e ﬂ T

0.5 L[] ’I'I
L]
0 T T T T T T T ATHPE / nmol - L1
0 1 5 10 25 50 100
BMALIL /B = Actin
1.5 9
.

1.0 1 P o ® o # * s

= L]
0.5

0 T T T T T T T AT / nmol -1 ~!

0 1 5 10 25 50 100

NRIDI1 /B - Actin
1.5

1.0 4

0
L] : ¢ ° o ° L]
0.5 4
0 T T T T T
0 1

5 10 25 50 100

ATHePEE / nmol - L1

RORy /B - Actin
1.5 1

N ﬂ |_J-‘
0 T T T T T
25 50 100

0 1 5 10

AT / nmol - 17!

B
A wikE B EGRAHKE
B3 AREREFEEMTEMHEARENIE(X £5,n=3)
A. Electropherogram  B. Bar chart of the protein expression
Fig. 3 Effects of atorvastatin at different concentrations on the

expression of circadian clock proteins (X + s,n = 3)

-9.077 h, BHLJE 2 KA 3. 04 7] WL, 5256 20 ik K7 %5 o
WL T 2. 696 h(P <0.01),
2.5 mRNA &i&

I3 PR 5 52 56 BE & A A A% O 5k DXL R B 1 7R
%, HepG2 W (1 2L W) b #2200 FE I BMALL, PER2, CRY?2,
NRIDI 2R R 155 3 22 1k o th 181 5 W] 1, BMALL &
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AR  Counts-s! o R T R 2L, ELAR (57 0 101 JC 48 35 25 5 % T CRY2
5 000 - — AT 100 nmol / L FINRIDI L, 52560 21 5 %0 REZL B9 PR i AR A7 L ) 3 45
000 Jolp E 225, HIG(EHYIAE 218 5 ZT32 ),
0 ATHSE / nmol - 17! 3 1-‘-1-'1'/[’5
1000 - ° 4 ) DA B DR IS T S 0
~2000 PRI R A P 2 5 A1 ] e R — B 2R 4
3000 bz B TR B ZE R, P IEI R AR s Ak
— s GBI, s £ SRR ZSIRAT RN ) o AP,
5007 0+ AR PR R E 145 1 R R T S AR R AL R L A
ool TR N S0 R 1 BMALL 13235 15 B O 52 RIS RS 5L TE A
20001 05T S i 1) B2 98 T L BMALL F9 35 36 K P 82 0
. LA i v e s LR AL TR PER2 1F B 44U
0 S E T AR BN R 2 AR N B, PER2 BE IR (5
O NI fmele 0 S ARl g g e AR AS 18 5 — 7 T 7 B I [ B T
[ — Sl 1B 2 S B ) PER2 S TR 3 3K B 0 M H B 3%
. . FLUIOT . Bk A B AR 200 | a2 22 e
- : NI 5B I R 5 R T 4 A IR Y
- B 2 11 670 T 0 45 0 P A0 E S L (EL Tl B kg2
Ed ! 8 A 0 B0 38 AT LR 25 S ) A 4 o 3 )
TP NI el 0 S AT el L Wy 2 0 R TR TR R LB ST L ELE F i L
B

A AT *FU20S 4269 %vm B, AT 4 U20S 3k té B 2 AR4E
Fo L6 7 K %R
B4 LumiCycle *%i%w@:m/&_nﬁ(f +s,n=3)
A. Effect of AT on the rhythm of U20S B. Effect of AT on the ampli-
tude, period, phase,and damping coefficient of U20S
Fig. 4 Biological rhythm measurement results of the LumiCycle
experiment (X + s,n = 3)

BMALI | 36B4 PER2 / 36B4
81 -~ AT O nmol / L 8
-#- AT 100 nmol / L.

= AT O nmol / LL
= AT 100 nmol / L.

0
0 4 8 12 16 20 24 28 32 36

0 4 8 12 16 20 24 28 32 36

CRY2/ 36B4 NRIDI | 36B4
8 A -~ AT O nmol /L 8

-#- AT 100 nmol / L
[ 6

4 4
24 2

0O+—T—7T—T—T 77T 7t/h O0+—T—T—T— T 717171 i/h
04812162024283236 04812162024283236

ES5 MmEFEKRTERRER

Fig. 5 Results of the serum shock experiment
PR B 32 35 RR 35 7F 278 — ZT32 16, X B (AT 0 nmol / L)
TEZT12 B AR IR I E , (H 5255 20 (AT 100 nmol / L)
WA L PR ZT8 B 1) A 1A e S mis 1% T %o B 4 5 S e 4
PER2 JER B 2R 7E AT AL PR B 5K T X B4, T 7274
J& B R, WA IRAE ZT20 I, L 21724 X6} BE 26 ()
PR A I 4. 21 1% ; NRIDT FE R (1) 335 4R 18

—- AT O nmol /L
-=- AT 100 nmol / LL

A e A A5 AR S 2 A D
22T R RN T T A7 A 0 25 0 38 Ao PR O AR
R — IR IR T T B, FRRE L 25 IR YT IR AE , 3X
FhIF & 258k 42 HA A 3L fEH Ziéé@%;ﬁﬁ
Blef Ry N 27 R A AL AR B S a
RE 1 AL W B AR NP T 259 B R 0 5 e AR
AF 5 H R 3R AL B 25 15 310 24 90 0 2 1 i 30 T4
EF'L# T T2 R TR A YR 2 R R R
DR AW TR R A T REMA
T B T A8 AT IR T B HER R R AR
ATHE RSN ES 30 J0 T RIS 1L 80 1L B IR 7
254, BEREAE A HMG — CoA S5, X e & 5 ~7 T
A G- E AR A= Dy Bl R P T RE . b 1 3 T 0, AT
Qb P HepG2 J& , A= W18 #% 0> 5 11 BMALL Fl PER2 (1) 3=
Tk 5L BB B Uk R BRAIR , b PER2 2K 11 B A G, W
NR1D1 5 RORy & [ 7E 45 25§l To R AR 4k
KR AMESE AT W45 Y 3 Rk B HoA 4
BRESE AWESE h H U208 #6147 T 56 E . i A 4 Rl AT,
fﬁi%ﬁ‘ﬁ@?’ﬁgﬁm%ﬁ*ﬁ/%?LLumlecleEF‘,UZOS
5 HepG2 28 AT A0 B J5 09 A= W i A% 0o FE T BUALL 119732
D A ENIE 3R R I T BMALL JE PR B9 AR 7 28 4k , v 4
SR VR A A AR A B BRAT 258, LA B B XK
A7 S A AR 25 L5 B0 2B W B R 5 5 O 7E HepG2 1Y Il
RTS8, PER2 B D7E ZT12 I 1 Fe 3k b FAIG L 78
ZT24 I ik 2% W& {8 , CRY2, RORy , NRIDI R:[H 3K ik &
BT KT AT BRI, A A 5T 18 51X
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FA R B8 AT 5 PER2 (9455 AH HE AR A= Y1 b 88 1Y

A] HE M FE 55 , 15 Western blot 32 K6 il 25 5 36 B AT X}

PER2 35 [ 1933547 W MR o3 — 22 S T REUR T

3R — A LS T 5 i, PO 45 2R A2 IR T

SRR A SR, LR AR W) 3R G 1 S A P T R 2K

S AR S TN A 56 4 — B0 70 10 DL 3 ZEA

259 5 80 SR Y B S5 A AT RETE L 1T Western blot 15

HGr I 5 SR S e T 245 W A PN ) S B A RO o AT T

R Ao ] 42 A AR B8R e S e s A 4 2 O AR T

PER2 £ 1, P EOHLERIE T W BT XU S5 R

B AENBESE 4 TN 24 W) 1) 40 R N O, 5 G A S

B aE LR B T ARG IHLE A58, 7 RIS Tl

O 7RSI 55 XL N AH B 56 UEFARR S o H T JC BT X PER2 4k

FRE SRR, 2 2408 HI R A AT R SR AMX — 25k
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