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Brief Communication &

Effect of mPER1 on the Expression of HSP105 Gene in the Mouse SCN

Han-Gyu Kim and Kiho Bae'

Department of Life Science, Yonsei University, Wonju 220-710, Korea

The suprachiasmatic nucleus (SCN) of the anterior hypothalamus is the circadian pacemaker entrained to the 24-hr

day by environmental time cues. Major circadian genes such as mPeriod (mPerl ~3) and mCryptochrome (mCryl ~2)
are actively transcribed by the action of CLOCK/BMAL heterodimers, and in turn, these are being suppressed by the
mPER/mCRY complex. In the study, the locomotor activity thythms of mPer! Knockout (KO) mice are measured, and
the expression profiles of Heat Shock Protein 105 kDa (HSP105) genes in the SCN were measured by ir situ hybridization.
In agreement with previous reports, the locomotor activity rhythm of mPer! KO mice was much shorter than that of

wildtype. In addition, the total bout of activity of mPer! KO was less in comparison to control mice. The expression of
HSP105 in the SCN of mPer! KO mice was ranged from CT6 to CT22, with a peak level at CT14, implying that the
gene are under the control of circadian clock. However, the expression of HSPI05 in the SCN of wildtype could not be

detected in our study. Further analysis will reveal the direct or indirect regulation by mPer! on the expression in the

SCN and the role of the gene in the circadian clock.
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ALk TAHF BAANAS 2dee $23 @9d CLOCK
3 BMALLS 43 23%3t] E box (CANNTG)E T Bl
promoter F-Joll A%5to] mPER, mCRY & THE& basic
helix-loop-helix (bHLH)E 2] A} iztelr}. A Wiell mPER,
mCRY7} @o] E2E0] 918 ¢ o]5L& 3 Qro = o]Fs}
o CLOCK# BMAL19] Z&S AJAF} (positive and nega-
tive feedback loop) (Gekakis et al., 1998; King et al., 1997;
Shearman et al., 2000). 200013t /1= DNA chipg &
3led Z g2l head9}t body, E-FolAE SCNF fibroblast,
liver TolA FrAke] HEGATS v|Z e =R WA AA
HAsAY o]e] 2AHE B FHAEY 7} 7| wE g
5& v msls @A7EA] o] 23T} (Panda et al, 2002; Storch
et al,, 2002; Rudic et al, 2005). o}&74x] = o} @t 225
ko) AAlY dgbge EEA ] AR, AAAAY 55
o2 Hol AAe] ukE X AAle] 2HFF] o)A ¥
7} AR AE 2EE Zlolgte A& THEE ATt 38
3 At} (Balsalobre et al., 2000).
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< AR BREEA LA &gt ojeld AFE
EUE, AAANAE 225 T4 FHAR] mPer! KO A
HAE ol &ato], ¥ HPNME 4 WTH mPer! KO AH
9] ¥ % SCN WX Hear Shock Protein 105 kDa (HSP105)
A (Yasuda et al., 1999) in situ hybridization (ISH)®"H 2
HHGEE Alusgich B A A AAAAL 4
ZAEFQ] SCNolA FExEA o= olofAe d4dx
£ B3l= AdvielE AlFstest 71k
2 A7 AHgE Als € wHe vgn Zoh Y
& A 1296y EF L AT (Bae et al, 2001). &
AR S-S B8] $3k 12-h light : 12-h dark (LD)
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Sense probe 1

CT6 CT10

Z7190| 4] Exercise wheelS 28 cage Ulo) 45 o] A3
AZIT} o] % constant darkness (DD)NA] 65 &<t wheel®]
AAHEE FEsL o|F actogram©Z double plot3l
(ActiView v1.3, Mini Mitter Co, USA) 2} /A9 Y5 5E
A8 WT 859 A% LDolA DDE vk ¥, S5
50| 4AEY ¢ 308 B dPAA FAES B
AT (Fig. 1A). mPer] KOS A9+ YU 2ol 3%
Fol O wepHom EY, Wi Hlaste] glg5e] 2t
A4} (Fig. 1B). AHAES] LEUE wheelo] 3|75 o
e, B Y4 B WT BthE mPerl KO2| 75
FoEo] "olxite A& =i Il + AU (Fig 1
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Fig. 1. Representative actograms for wild-
type {A) and mPer] knockout (B) mice are
{ - shown. Animals were housed independently
in cage with running wheels, and were entrai-
o | nedon light-dark cycles with 12-hour of light
- and 12-hour darkness (LD) for one month and
I then were put in constant darkness (DD) for

S six weeks to observe the behavioral rhythmi-

o city. Horizontal bars on top of each double-
"o 1* .| plotted actogram indicate the lighting condi-
R tion. A tick mark on the left indicates the LD

. to DD transition and numbers on the left indi-
"W cate days in DD (open bar = light period, filied
e bar =dark period; wheel count = arrow in the
| box, scale = 70).
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Fig. 2. Expression of Hsp/(5 mRNA in a circadian cycle in the mouse SCN. A whole brain image that is probed with sense riboprobe
as a control is shown in A. Enlargement of the SCN area is also shown at right. The SCN area in the brain are marked in two arrows. B.
Enlargement of the SCN area from either wildtype (upper row) or mPer] knockout (bottom row) mice are shown. Brains (n=5) were
collected at indicated circadian time points (CT), sectioned, and probed with antisense riboprobe against HSP105. A hot-wash at 45C was
carried out for in situ hybridization at 55°C and the detection time was extended to 36 hours.
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*M HSPI105 §72k8] Az 4714992 Genbankol| 4] &
A2 (Genbank no. BC018378), ©]oll 2A3} Upstream
5'-aataagettgeegtittattgttcagaatg-3' (Tm = 58.7°C)3} Downstream
5'-agcggaattcctetgtetcaatatacatg-3' (Tm = 58.1°C) oligoE- #2135}
SATH (Bioneer). WT A7 7] mRNAE AA|3le] o] 4
L2 F oligpR2 RT-PCRES 3 ¥, PCRII-Topo Vector (In-
vitrogen)ll Ligationd}Sit}, ojuff F2Y3t F2xR= oF 2¢t
o] Notl, BamHI ¢14%-91& 2o] ISH probe2} #3HA (sense

HE£ antisense)S UG FA AHAE AFES HeniA
Hi o3} Miniprep3te] plasmid DNAS A9lth ©o]F Dig

RNA labeling Kit (Roche, #11 175 025 910)& /\}%6}04 ISH
probeZ | 2F3}31, Anti Dig-AP (Roche, #11175041910)$} BCIP/
NBT (Roche, #1201093)8 AHg-8tod 2@E A3} o
H, 4¥8F= WT# mPer! KO AFE 247 sutald A7)
B2 FI (CT2, CT6, CT10, CT14, CT18, CT22 [CT=circadian
time, CT2 means 2-hr after lights-off in subjective daytime in DD])
H7b S4EA @A 48t 3052 FAF 2-Methylbutane
(JUNSEL #4A2156)° 4Z&3}91 31, Cryostate AHE-3fe] oA}
e HdHg Fhlskglet ISH Rocheoll A Al33 4@
HE AR W33t 50% deionized formamide (Sigma, #F9037),
10% dextran sulfate (Amersham, #99250), 2x Denhardt's solution
(Sigma, D2532), 4x SSC, 10 mM DTT (DL-Dithiothreitol, #43815),
50 pg/ml yeast total RNA, 50 pg/ml salmon sperm DNA (Pro-
mega, #D181B), 0.1% SDS (DUCHEFA; #003468.03)2 H7}3}
hybridization bufferell 10~20 ng/pl %594 ISH probeE 3]4]
SFIL, HSP105 detection®ll Bt 2Z=gts Altste] s5CeHA
4~ 8Y 3191 T}, Anti-Digoxigenin-Alkaline phosphatase (AP; 750 U/
ml)¢} NBT/BCIPE AHEF Aigkg o2 frate] dd S
gl
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1z} golth HSP105] 735 o3 w oA
FE ol tigk A7t Bol °‘E4X% 9111 Th oudES
S A E HSP1059) WEPFE thEu] A, Ak, &)
Hitoll A Belon], B Ao ARE-3 sense probeoll A
T 4R TEHE B2 (Fig 24). APl e 4
A Yol A 2EH Y A& g A F83 s dulzo]
HSP70°] Z, ©] HSP709] L& & Zole dM o] HSP105/
HSP1102 42 91t} (Hylander et al,; 2000; Yamagishi et al.,
2004). T3 HSP70E MorphineS A g]dt3& 4% =y
A} AEHRolA Bdo] 3A FETHE Hak ok
(Ammon et al., 2002). HSP1052] 7% HSP709] HA 92
SHAH o]Eo] He E §AAA LHEE Aol elgsh

rlr

E¥x7} tpoksto® Hol HSPI10T 2e
A5 ALl 9

£ 2T
ofF & 7oz Az7+eir) &9, HSP110S
Ha oM BAYES RAAT, 53] 59 24 F
# Aghs ddels 4HolA HSPI0S 2ty AlEE
HAE 5 UATH (Xue et al, 1998). o8] H A7) Az
2, WT AFH] SCN WellA HSPigsel wHale] fas)x] ¢
%, mPerl KO AFH 2] SCNAIAE CT6~CT22 Aol 2
L & 5 glon, cTi4dlA H= HLEE% £ &It (Fig
B St E FE) IVEARE, HSPI0OS 5429 promoter
o= E box Ado] & £ 2,\"/]' (Oishi et al., 2003). °]+ ¥

5 AAANA FAAE 2-3e AAba®d CLOCK
BMAL1 E&A|7} o]59] HAll: A7 248 ¢ 93-S
AAbeT ol2f gt AMAES SR RT HSPI0S AR A
Al FRAZL mPeriel] AsiA] AH F& Ao GFe ¢
S A0Z AZHET HSPI0S 3] 7149 24d& F
s 2 Eo AAAAZL §EEA AEH 2 gHoR

He2 7Fsde ANIY. FEAT-E B3 ol FHA &
o .

A
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