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WL o LR PR S I A 014G B2 /0 Bl 9 1 LA AIE
B FEE SCN PR AH G B oA DR 43 1Ry 535 1)

I, T, KA, o
(RAFEZH KT, Wil AAE610075)

WO O TR T R R 0T B AR RN LAY B AT R AE S A X B A% (Suprachiasmatic nucleus
SCN) Z R AN I D S e eI TR0k, K5 G iRy 44 K CSTBL/6) /NS RBEHL Y s 4L (n=
10) | #ERIA (n=12) , A (n=12) FHBEH (n=10) 4 4, Hrr, BRI RSB AR AT 4Lz AR AT TE
JCHE ARSI AAT IR, 2L 10 d, @ERESRE, BN ERT 2118 WA S SEIM 5 F B 2/ BRI O TE
JEHEEE (Light and Dark, LD) ARZS, 5T ZT16 B AHAEHC “JHFaT" F1 “ R SGETRENAYT, E53 K,
BER UG RMIPR 5 i AR R B9 07 ik B AT AT R S8 . SRR SR 85 RIS, A SESh W JE R SCN, R
PCR Array £ % 21 214 SCN A 5 HEAR S RE R K43 1 HEAH OGHE SR A0 Rk i . SSIesi R . O ET S
BT GRS, BRI ANGRAL S R AT A T T R LA AR AL | RS AR T SIS ) X B AT, B g
TR (P <0.05) 5 FREIEH, HibFHIERG  RIGIESIN G, SR s OH LA R GiTH¥
2 (P<0.05); FHERDH 1 RIS 2 Ry sH /D RE TG 375 3R M 5 25 4 RS BT LR Gt 22 25 5+
(P<0.05), FHAIEES 3 K54 ARSI R T GE T2 25 5% (P >0.05) , @ SCN 5 A AH G 5L P R % s A -7
Al SR EH R, BERIH/NE P SCN TR A SCH ik Bl 8 4~ (danar, Crx | Epo, Nka2 -5, Paxd,
Pifl | Rora, Stat5a), TV 44> (Egrl, Perl | Per3, Prokr2) ; SHBULHLEL, WRIPAHTTHAHCER HiF 3 4
(Esrra, Mat2a, Per3), T 114 (Cartpt, Crx, Epo. Kenmal . Minrlb, Nkx2 —5. Nms, Pax4. Prfl . Prkach.
Prkca) ; SRERIZ LR, FETALTTHANSCIEIN B 6 4> (Egrl | Esrra, Mat2a, Perl | Per3. Prokr2), Fi#21 4>
(Aanat, Arnil, Cartpt, Crx, Csnkle, Epo, Kenmal, Minrlb, Myodl ., Nkx2 - 5. Nms, Opn3, Pax4. Prfl,
Prkacb . Prkca. Prkcb. Prokr2. Rora, Rorb. Slc9a3 . Tgfbl) ., UL I SEE6E5RPE7R d 4T r] 45 6 68 5y G 65 R 55 72
ANERRR R R I ), R RLB RO IR IL , X T RESEE AL X SCN N Perl | Egrl | Aanat, Prokr2 %575
AR EE A A PR PSS BLAY

RERIE : sl EATHECH AR W SCN; Bl
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Mechanism of clock-control gene in SCN involved in resetting
circadian rhythm with electro-acupuncture on
advances of light/dark cycle model mice

CHEN Shasha, WANG Ying, WEI Daneng ,XUE Hong
( Chengdu University of Traditional Chinese Medicine, Chengdu 610075, China)

Abstract: This study was to investigate the time phase of circadian rhythm of advances of light/dark cy-
cle model mice, the effect of electro-acupuncture ( EA) on their activity rthythms and the molecular regu-

lating mechanism on the clock genes of suprachiasmatic nucleus (SCN). 44 male C57BL/6] mice were
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divided into 4 groups which were the blank group (n =10), the model group (n =12), the binding
group (n =12) and the electro-acupuncture group (n =10) . We housed mice in LD cycle for 10 days.
The control group was kept 12 h: 12 h LD of 20 days, and then SCN collected at ZT18. Then 8 hours ad-
vance of light onset every 2 days of 5 times. The model group was collected tissue at ZT18 when model
successful. The binding group binds as the same time with the electro-acupuncture group. Electro-acu-
puncture group was treated at ZT16, on Zhiyang (GV 9) and Ganshu (BL 18) with acupuncture needle
one time a day of three days. The SCN were collected at ZT18 at the third day. At last, samples of SCN
were measured by PCR Array method to test the gene expression level. The experiment results are; (1)
After the model was established, phase positions and onset of activity thythms were advanced and period
was shorten compared with the control group (P <0.05). After resynchronization, the phase positions
and onset of activity rhythms of the electro-acupuncture group were delay respectively compared with the
control group and the model group. The period at the 1™ and 2™ day after resynchronization of the electro-
acupuncture group had significant differences with the control group and itself before. (2) Compared with
the control group, there were 8 genes upregulated (Aanat, Crx . Epo., Nkx2-5. Pax4. Prfl . Rora .
Stat5a) and 4 genes decreased (Egrl. Perl . Per3 . Prokr2) of the model group. There were 3 genes
upregulated ( Esrra, Mat2a, Per3) and 11 genes decreased ( Cartpt, Crx. Epo. Kenmal . Minrlb
Nkx2-5. Nms. Pax4 . Prfl . Prkach. Prkca) of binding group compared with model group; after elec-
tro-acupuncture there were 6 upregulated ( Egrl . Esrra, Mat2a ., Perl . Per3. Prokr2) and 21 de-
creased ( Aanat, Arnil, Cartpt. Crx, Csnkle, Epo. Kcnmal . Minrlb, Myodl . Nkx2-5. Nms,
Opn3 . Pax4 . Prfl. Prkacb. Prkca. Prkcb. Prokr2. Rora. Rorb. Slc9a3 . Tgfbl). The results in-
dicate electro-acupuncture can regulate onset of activity rhythms and period. Regulating the expressions of
some clock genes in SCN of the circadian rhythm disturbance mice was probably one of the molecular
mechanisms of electro-acupuncture to regulate the activity rhythms of circadian rhythm disturbance ani-
mals.

Key words: electro-acupuncture ; advances of light/dark cycle; circadian rhythm; SCN; clock genes
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PRI R GE S OC TR AL R 5, Horp

Clock . Arnil, Cryl F1 Cry2, CKle, Perl. Per2 #
Per3 . — %8 JL#% 5218 Rev — Erba Fil RORa %575
FEPRUAE) T dc BE A 1) B Si AR O B S 15t A T R
St A L R K A R AT B T
BT HE s/ BB, S S EUA BT
o SRTMT, SCN oA SCHE R AT DT BE A 32
TAEPRTE Per, Cry, Arml SFFHEH, B9 A K
B ARZS ST EE A BRI, B AT R
WABIFE . AR CSTBL/6] 158 £ /1N U i A
FEFT G AR, AT . e T
SEFABEWTST SCN 5 A SC K 2 5 i B 2K L
THAEFIPLE], AR R BT A O A Y i 4
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ST SR A A, W gE — i P AP /)N BRUE AT 52
Ko shPy B E 2 S E DTS BE, SPF 2,
SEE BV AR S« sexk (1) 2009 0017, A¥K
ST FEARAR T RUHR R R 2R A Bl ) SIS TR
2
1.2 FERWANEE

/Ny B KRGS A Shid sk R G AR B
R AE Y7 g % ;. @ Clocklab %41 R £
SRS ACT -500, 3[E Clocklab 22 H]; @3}
P14 1L ;. mastercycler epgradient — 5341, 7% [ 1%
2R ; @FLUKO F6/10 BANSI KL 1 [
FLUKO 7% #; (5 Eppendorf Centrifuge B .0» #l:
5417R, & Eppendorf /3 #]; (© Thermo Scientific
T LMy e e 1. Nano drop 2000, Z&[H Ther-
mo /A ; (DThemal Cycle PEFRIL: C1000, EH
HARAT; @B XWF LK : HH -S4, JL
R G In T BT A s @k 2oL 2 i AN
YZB/ 75 0362 -2007, Fg 55 AL BRI RHE AT R 9T
) ORMEMICHEH & (0.25 mm x 13 mm)
PR GB2024 — 1994, M 7 AT A BR A A
1.3 FZiH

(DRNeasy Mini Kit (50): RNA 42 BGR 7 &
( No. 74104 ), 1% Qiagen 7\ f); @ RNase Free
DNase Set: EBrIEEZH DNA, fE[EF Qiagen 2\ Al
BRT2 First Stand Kid (50): 1% 5% cDNA R F] &
(No. 330404 ), f# [E Qiagen 4\ H); @ RT2 SYBR
Green ROX qPCR Mastermix (24): f#[E Qiagen 2\
#]; BRT2 Profiler PCR Array #%: PAMM - 153ZA,
11 Qiagen 47

2 IR

2.1 Eh¥lmik

LY B E T AT R 2 R A ] A A
FREEICRIET, HMARERITH, R
HTHIE TGO, RIEN SR rT s s B
Hifhsh. B . fEiR [ (23«1)C ], @R,
FAXSIREE 60% 5% , ¥y A hBERYok (2p
RL IR i D 1] A 15 2 2 e 52 56 3 ) 40F 5 T 4
i), o - WP R Lk N sh ) B AR S 3 d,
FOF R UCBOR T 10 000 U/ d s &4% B
2.2 s A

FIH SPSS 17. 0 B 7= AL 1 BEAL AR 7RE 0 12
144 Rz Hdl (n=10) | #EH (0=
12) . B (n=10) , #HZPH (n=12) 4 4,

2.3 Yk

SCES LRI S LD YL R, BP06: 00 —18:
00 JGHE, 18: 00 - ¥k H 06: 00 M5'E, fHsh¥Wnd%ss
UG S5SNI H R CRE E R 2, Jemsgi{E 10
do Yk 10 d J5 IR ERE,

2.4 EEAE

SEHG shW 2t 10 d GRS R R 2 G 225 A o
SCHR'™, K BIRIZE . AR, A Eh Y EAT 10
d BB ET M OE RS B %58 (Advances of light/dark
cycle) , BIAE2 d #2075 8 h JFAT, #ESE5 Ik, Figk
UG IR HIEE 10 d 51 R S AL AL ST . A
LRI BRI R AU TE Sh A5 AT I B A A
P 1 ht,

TR R R 3 AR A, Al LD
JERE IR 2P 10 d Ry [F)25 8] (Entrained ) R i 5
s SR PR AP G S B B ik i 1 A 2R LA AR
10 d s B s 3 455 58 B D' s J B K 52 3] s A
RIYCHRAME, JFARE A [ 4001 45 -7 A0 g 1T~ B
VLB R B PR 2P BT (Re - entrained ) .

2.5 FWmAE

1) ZSE4: AEBL, FRE8ER HJEmE 8 LD
JEHRHIEE, AT HAbH, [ oK.

2) MEAIG] . URERL, LI shY LD [R5 T
AIERL, SR AT R MR R WALk, &
2 d $ERT 8 h FFAT, fEEF S5 WK, FReksAs e E Il 10
d, Sl sy AL R,

3) HHYR4L: WmAEARE, GG, T3
YLEIATE SIS )G 4 h, BRI ZT16, ¥shWE & T A Hl
e S b, DOPA R 2500 s e o SRR 30
Py UK A 40 [ 5 B (8] 5 H A 2 4R 9 B 1) A )15
min, RIS SEH PRI EN, B hIEFE YUK,

4) WA WEBIRHRE. EERE, T
ZT16 B[] S0k sy e 1 Bl B e s b, g
PATHE B, SRREE RN (LR R
2NN R E AL, B EEh e i A
S S A IVARNED i A I <11 v o
TS, BRBCRM, < EH” BRI AT
B, FET/GEREIEN, BHAGER AN, S
Fiz RE UL A5 20K i 3223 20 H HANS - 200, ik
PR E L, B3 2/15 Hz, H3 0.2 mA,
RN 15 min, HLEFREH 1K, ESEHLER 3 K
HET ISR S ey, A B EE oK,

TR . ORF FRTE T S AR BT
HATEA, “PBHEZ”, W AR A PR A
RS, QFKSE—-SZHA, 6 KZHAEHYS
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ZRe, NMPkZ W, H—& ke S HRZ
Uio @ZHMENKHAEEZA, Ak 4 5
R, BUEZM, T4 RN, B2 Y. @RF6r
NIFZETIC, REFE AR, a7 e 2 S
HE TR, SIERASYICER . HHEw A
FERF, JRITRFE AR G BE, B AT, RET
W HTAE, EIRPTIT B JREREE R
2.6 ITAZHIBRERE

el FH RS Hh s 245 R 24 B[] A 4 2 S 36 2= T ol 1)
/N B &S SR R G MSEE Clocklab Az 4y
B R AT R G Sh W Fe 4 s B
RIS TR . Clocklab A& 477 A B4 R
B RGN WS R N s B kTS S B
VR ORGTE ShEE A RS . XTEY A &k
PG BB T A OC S T TS . T TS
XFHATHT o S LD BIAL S 1 - 10 RACZR 2
W, 5511 -20 RACFERN], 26 21 -23 KN P[]
L2
2.7 HARE

s 3 HLE (SIRIPEE) J5 2 h &bsEsh
¥), %% George Paxinos'™ /v [ K ik 37 1A 52 iz
W, DA SO, DI RGER A AE X _F Al 4]
e, BATCH AR NI GH i 2 - 80 °C KA {4

2.8 PCR Array AU ZEFNH SCN HAEWHHE
2.8.1 RNA#I DOSCN LU A 600 wl 27
W @5 1 min J5E L, 14 000 r/min, 3 min,
W L GMMA ¢ =70% LI, 600 wL, JR5IHE
L», 12000 r/min, 1 min, W E3E; @A 350 plL
RWI1 3550, 12000 r/min, 1 min; ®F Fig, N
A DNase 80 wL/f3 % & & 15 min; @ RW 1
350 plL, B>, 12 000 r/min, 1 min; DFF TR,
FA 500 wL RPE, #.0», 12 000r/min, 1 min;
F W, fnA 500 wL RPE, B>, 12 000 r/min,
2 min; QE.L>, 14 000 r/min, 1 min; QO 530K
., Jm 30 wl RNA Free water, &.0», 12 000 1/
min, 1 min; @DF WAL, O/ B0 ; @Nano
drop 2 000 fl i 550G EE T /3 Hr 4l AL I & RNA
Jrid i B S i fE . 24 RNA Bk B > 125 ng/pl.
If, & 260 nm/280 nm FY I OGBS HOAE, K(E A
1.8 ~2. 1 HEMT F—L55,

2.8.2 43 ¢cDNA (@D ¥ RT2 First Stand Kid 3z
G PR B0 15 s QISR 1 B AL 20
DNA R R B9, TR 515 B RO @ 5 41

DNA ZBR B ARG IAL, 42 CLRIE S min, 5
min J5 iR & F UK EFE A 1 ming @R E 3 7% 5% 2
N, W 2; GOIRSILEQ@ RN Y ; @ AIAE
AL, 42 °C, 15 min; 95 °C, 5 min; DR
HMA 91 wL RNase — free water, &%),

1 N4 DNA LBREOWPIBCE %

Table 1  Genomic DNA elimination mix
% s

RNA > 125 ng/pL

S GE 2 plL

BT RNA [yt
JC RNA Efaligk . .
i8Ik (8 —RNA) pL
SAR 10 pL

2 WSROV E R

Table 2 Reverse-transcription mix

%y 153 SR )R/ L
i BC3 4
P2 1
RE3 3055 SRR A 2
JG RNA [l K 3
JENLN Al 10

2.8.3 @4 PCR Armay Btk 2 (k) O
RT2 SYBR Green ROX qPCR Mastermix %5 55> 15 s;
QA 42 CHEFIKIE S, 1 ming @FR, #HE 15
min; @K PCR R BIE 4 4: RT2 SYBR Green
ROX 1 350 pL; cDNA & i/ ¥ 102 pl; G
RNA Jf&liigK 1248 wl; GUATR 2 700 pL, JR25);
OB RT2 Profiler PCR Array #%, AEfLANA 25 uL
PCR Array ) o

2.8.4 #t47 Real — Time PCR & & PCR {5 & &
4. 95 °C, 1 min, EFEC1; 95 C, 15 s, FHFF
$40; 60 °C, 1 min, {F5H%40, 95°C, 15s, 1§
WH1; 60 °C, 1 min, fEHELL; 95°C, 15s, 1F
E L TR R Ry 35%

2.9 PCR Array $iEREHT %

PCR [N SE e, BB ZOEBIME 190, B
Flh 3 ~15, UGN Excel £tk F
JH RT2 Profiler PCR Array Data Analysis version 3.5
Kol PCR Array %5505 . (DJE[H 41 DNA 1534 =
35, UM DNA J55LAR D, AR 2o mi 1) Bk [
FOERMEE R, Bdla v . @PCR & M I
L RT2 Profiler PCR Array [ CTPPC [ 14 {E7E 20
+2 & Ak, @A ACT fi: AVG CTRTC -
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AVGCTPPC <S5, 3 B 39 B s A Wi ) W I il
Bl o

£ PCR Array 84504 0, 5 A CT AR
JE TR TEAR 0T o AR 27 ik B Bhit
% Fold change %5
2.10 BIRSHAIE
2.10.1 BRY EFEAKE ST E B
SPSS 17. 0 for windows G535k %F £ Wi $8 br AT 5%
AT, SRRERLL = bR (X £SD)”
IR . B HEBIE 2 IE SRy 22 55 A
WIRTE & AT E R B R Ir 2000, T 2550 ik
i /N5 % 22 5% 7% (least significant difference,
LSD), FZAFFH % ] Tamhane’s 12 #5546, P <
0. 05 I AGEH#E Lo
2.10.2 RT2 Profiler PCR Array # % 447 7 % 1F
RT2 Profiler PCR Array Data Analysis version 3.5 4§
Pt oA CT EHIME, 2°° i, M5B fE
(Fold — change) , LN PESFEESS R0, Horp
TR S PAEKS T Z 5 R U 23 A LA S 8]
TEarHT . RSB R 5 0] B2 L ) FRA A Bk
A, AEECE R IR IR L R AR CT

P Fon A sh ¥ f4~ PCR N N 9615 5
K FUE ) B (ELIN BT 22 O B A - 35 8, Ak
ASARAE 222 k& PCR BN E &, 55X B4
ML, fARBURERT 2 1%,

3 45 R

3.1 TEEEAARE

HMS I Clocklab 1142 HY B4 4 K 1 & AR
BRI, 2R AT | A 37 L S e
R, S5 HF, 25 1A 20 T I AR B4R B
fE/NF 1 h, BRI R 5 MRS KT 1 h,
RIS R ALBTR T bR R A Bl ] 5 G
KT BRI RS R 1 1 0, I vl (W
%3, F1).

£3 BADYEBFIEEARL (X + SD)

Table 3 The Acrophase of each group h
4 n T R TR HAAL A % {EL
ZH4 10 22.00+£0.9 22.21£0.6 -0.74 +0. 61
BR4] 34 21,2124 9.53+5.26 11.68 £6.01

™ TN

Bl 1 ShPis s A R vk s By 1

Fig. 1 The actograme of phase advanced mice

3.2 BftWTEFEIVNREBLAEESITENZN
3.2.1 WA AL R A A S A
#Hem R A S AL LR RS E 2E
(P>0.05), wifd)otd Rz . H#RSR4L. W44l
ALY R, 55 ALERET XA P AL L
YaSI2225% (P <0.05), 4402 5[ 20 i )
AR B i i LR HL B g it 22 22 % (P >

0.05), HLEHZHUBAR( 5 7% S B LB R A SEit
FFESE (P <0.05) Z5RFE T HEAL/D RIEAT
(AT, F AR AR AWK, (HAE T
Tl 2F DA (e 4) (R
GRS SCN 1 HEAH S N ks, BT 4 /) Bl i
BEER 10 KT ZT18 ARG ALSLIUES , G TI2H
[ EE, R .
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F4 OBV A R
PG SN (X £ SD)
Table 4 The effects of EA to voluntary activity of

phase-advanced mice on acrophase h

A n [F] 2 AR TR
SSE4 100 21.99 0.9 21.98 £2.32  21.93 0. 69
Bzl 12 21.75+1.34 8 +5.33%4

I 12 20.99 £2.34 9.5 +4.92*4 11.66 +8.24**
A4 10 20.87 £3.11 9.98 +5.35% 15.9 £7. 17" «

1) #: 52541 % (P<0.05); A: SEMEFTLE (P
<0.05); = HiEMR i (P <0.05)

3.2.2 WA B AEFANRALAREHREED
BF R 69 v XA A AL Sl A U T Sl [E] FL ARG
Giit2e5t (P>0.05), Mg fimid], mErdl.
TR b 15 Sh il (] 4 HT, BA SRS
(P<0.05), HLEFLFER]ZE B 4R 0% 3 B[] s 4
TR P IR (P <0.05) 7717 48 246 2H AH 45 3 A
AR R GG e R E2EZ S (P>0.05),
VRIS A ZE AL/ BUR IR & Zh i 48 1T, A SRR A
AB I 2 G AT R LG TS St ], BT BB E IR
TGN R LGS S (£5) .

3.2.3 WA AEFLNARALARED ALY
) ERRTA A S R LR e s i 2 R (P

>0.05) , ERUSHTIAL . NGB, B ALE Y
WELR, SEEAT A B A B B A ST
S (P <0.05) . fIPAFFF 3 d A5
FI ARG BT B et ea 225+ (P <0.05), i
BHAFHFAEER 1 R RGR 2 KA S 28 B A R A i
HEHG A ESR (P<0.05), HRLH 3 KY
2 A IE BRT LB TR g it 22 5% (P >0.05),
BEMIHEEEL D R GR L, AR A RE 2K
SEILTEIYY, R Bl e 2 35 3L /N LR 30Tk &2
(%6).

RS IR
R PRI Shik b 1 S R Y (X = SD)
Table 5 The effects of EA to voluntary activity of

phase-advanced mice on the activity onset h
4 n Al TR PR
ZFH4 10 18.6+0.77 18.36 + 0.16 18.41 £0.47/0.09

FERIZH 12 18.47£1.42 9.6 +7.5%2
RAP4L 12 17.87 +1.44 9.2 +6.91%*  9.62 +7.55%4
At 10

1) 5254 HE # P <0.05; 5 iR H A AP <0.055 5
TERITLAL, * P <0.05

17.49 £2.4 9.08 £7.01%* 12.41 +6.63"*

Feo AT EERLNR A LS SR MY (X + SD)

Table 6 The effects of EA to voluntary activity of phase-advanced mice on the period h
o - .. FFL
23 n EE TR e e 3K
= 10 23.74 + 0.22  23.77 + 0.25 23.6 + 0.5 23.42 + 0.74 23.89 + 0.06
REIZH 12 23.65 = 0.44  20.79 + 3.56™
R 12 23.66 + 0.44  20.19 + 3.86" 19.28 + 3.97* 20.94 + 4.29* 22.86 + 1.47%
G 10 23.61 + 0.5  20.08 = 3.68" 18.79 + 4.96™ 19.23 + 3.95% 22.24 + 3.21"

1) HEP4E, #P <0.05; SiEMATIEE, AP <0.05

i LA, BB R A R R LD RO AR AL |
ARG SIS 1] S S VR A TN SR2E . AT ml g
F RO AT A VAR LIS RS, B AT AR IR 5 Sl (]
S, A R B TR AT KR
3.3 HASIN TEREXEERTREEXERET

RIZEHEN

ARSERHGINE 84 4~ SCN W HEAHSCEE N, Horp
AT AR, WA RN T, BOLEA, 3
PRI OGP 5 AE 50T (cAMP — re-

sponse element binding protein signaling , CREB)

%, SR, B RSN AR A G
BEFIR FRA 8 A, TRERA 4 B (LB
2); WERE 8 ANRIE BRI Ry Aanar . Crx |
Epo. Nkx2 -5, Pax4 . Prfl . Rora f1 Stat5a, 8 4~
VR RGBS N EEF R B E T (G
. Epo. Nkx2 =5, Pax4 Fl Prfl), HEFTHGE, A
TAHERELERET M (B StatSa) ; 4 DAL K
B TR EE (Egrl, Perl | Per3 K1 Prokr2), 1E
B IG, (VA —D3ik B (Per3), TS
JE¥EE EE (K3, K4),
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35
2.5
2.0

1.5

Fold change

1.0

0.5

0.0
=Eiil HERY 2

|m danat m Crx w Egrl 1 Epom Nkx2-5 = Pax4 i Perl m Per3 m Prflm Prokr2m Roram StatSa|

B2 ARG RS Jm SCN Y HEAR DG N K1y A SR R N 1R IA R e fk

Fig. 2 Different clock-related gene expression in the SCN between control and phase advanced mice

Fold change

AL B AR 4L

w Cartpt mCrx w Epo ' Esrra m Kenmal = Mat2a v Mtnrlb m Nkx2-5 m Nm5 m Pax4 m Per3
w Prfl m Prkacb m Prkca

K3 EARIKI S SCN PRI Wy ik PR KT A Sit TR -3 i e (R 520
Fig. 3 Different clock-related gene expression in the SCN between natural recovery and phase advanced mice
3.0
2.5
2.0

1.5

Fold change

1.0

0.5

0.0

BRI Cikapi|

W Aanat m Arntl2 W Cartpt || Crx W Csnkle = Egrl ' Epo W™ Esrra ™ Kcnmal W Mat2a ™ Minrlb
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Fig. 4 Different clock-related gene expression in the SCN between EA and phase advanced mice
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