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[ =8 %XZ (Abstract in Korean)

Dihydrotestosteroneel] gt IAREH  FESHD

SEES DR EE R

DI
Bl

Metistn sty Adwet s

gty Z(Levator Ani muscle)S 3] 2Z(Perineal muscle)e]

dxo 72 FAZ(skeletal muscle)o] B3l AHIT=Eo] WZFHsH

X9 BRusdo. AN Z4 2 ISE7|AMETL
Testosterone®l] ¢J3] EES HFIL FHALHE A= A4S
A#3skATh Testosteroned] ot} ZEE A ZoA  AurE

wgel uehdbe Q9e WY s AEsleldel olw



nl-9-2¢)  DihydrotestosteroneS A g]dtx LA 7F(Tibialis
Anterior  muscle)®}  FESH9 HhgS A AT
HYYFAMAMHO S AAste H=EF7] A2l mRNA

BAstel 2RE/AE FH-FANHE SAsAc

g
r (
o

Notch AZALGAAE SHFE7IAZANA FHoZ He
#oj3t}. oloulzl Notch AZAGAA L AFE FAA} 19
A9 zH"Al Mible] mRNA 23S EXstgct. A2 A

DHTel <eJs] Mible] H&do] F=%3 Notch 2EZHE AA7}

A= 9w, FESYTS  Dihydrotestosterone”t Ui =

Mible] ®&do] HE=x o} Notch AZAGANA7 A3 = A

¥ 2013-22955
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M. A ¥ (ntroduction)

wiot7t AAlel  ol=717kA TS5 TEHFLS JFF oIt

of
ol
==

AdeA Feid SHFE7IAEZE wWiobr] T AN ES
Az st BEAAEES A 1% 22 2477 du 24
o= ZHE7HEE AV B4 2 BEe Fu A FE
=sYHA BAE TSt o5 ASHCE AT AT
BAR AR o, 272 AVF A 2 BEES E0l1
B3se FAT A FAVIA SAH. FAZI AH

S4EMEE B4 5o Aoz A9 Ao Ba ¥ o

oAl Z7F BEA 9 EES g
Notch 4 2 A A= Notch 21zF=(DI, 3, 4, Jaggedl, 2)¢} Notch

&4 (Notchl, 2, 3, 7} A&3F $ ICD7} A= 11 Hes, HeyAl &9

FAAE Hdsty S E AEdoiYuan et al., 2010). Notch

ko
i)
1
o
f
2
fof
il
=
ruft
e
v
=
=4
o
r o
PN
i
D)
f
=
o
—
o
0
rlr
o}

Mibl Notch9] Z]Zt=& WE3t AlA AEedEE F=HKoo et al,

2005). SHFZAAE Notch ASHALGAAE 283tttk Numb,

FHAHE FAAZIY9a 3tk Rajani M.George et al,, 2013;



Mourikis P et al.,2012).
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gEe g Z(Levator ani muscle)S  FEFH =

ry
Ho
BN

s
-

lo

2, A7 FH f1X% 3l WA Z(Bulbocavernosus
muscle)s 3 A 3]-SZ(Perineal muscle)ol] &3tk A HES
A3t AW FEEde FAVE E9ERA, o w2
Testosterones A g3tH FEEHZo] oA LZEoHGori and
Pellegrino, 1964; Gori et al, 1969). 7 7+ 32L& YA T2 20|
nzrsitt wEkA 32 45 2 2717 3] zZolur] w ol
AES BEEAY S 20 AEPeA FEskeE ARE o] &HH.
gREel My dAFAEL AHAzERd 93] 3ILZo] AAE
olfFE FEE AzAGAHZAAM oy AT, Tobind
FEedIY IHFEVIAEY SAFH #EAo AHEih
ol TEeA g AA 4 #HEeo| Testosterones
Adsia FEEETol Bidsidr F TS Z5E7IAEY
7} Z7bskg tH(Yolaine Joubert and Christine Tobin, 1989). =3},
drege]  BEHl7E SUkske ARV ¢ #FH HES
THEVIMESY F7F AdFeE I ARE7] oA

Testosterone2 A gstdA o4 A#:AGo] Z/ZV|AE S}

1994). o]uf, Testosteroneol| 2J3) o] F7tste SS=7IAEE

FAZ Aol T4 dHE dEEes Aoz YA uH(Yolane
_=
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o

F71<l 27k Aot

S

et @2 2ACd A8

o] o]d mlexo] DHTE A3 3,

7]

Faz,

43

kA

25]'

I EE

o

32 of| A]

mMRNAYE BA71H S &3] Testosteroneol] 23l =3=7]A)

o



V. 48 A5 2 %y (Materials and Methods)

1. Mice

2 AT AH8E vk C57BL/6BE e nulE S3l A&

A AT b2 Mediste SPF 'E A9

4 z2gel Bul H7 olxel PO 7 vt ddel

AEERE. EE Pheze Aedidn ddEeddds]d

2. Sample preparation

GO 5 e -Dihydrotestosterone(A8380-1G, Sigma)E

==

Agstgr PO F2 wReaE SEFEANE §s

fn

DHT(0.1mg/v}-5-22)7F FUH QL 72A 7% A AHEHAT =
-2t ASFEIWHI Avertin ¢HEAME A EATH AR
UAZF(T.A. muscles)d FESHI(L.A. muscles)> HAE & -

80C ol Wi HAL RNARA I Yaddo o] &5t



3. Immunohistochemistry (IHC)

HS

e 3

T ESHIe AQAE LA F5 W2 ¥, Cryostate &

Mo

6~8um FAS WEsAHoz TEY. AHL  PBS(Phosphate
buffered saline)® 23] A &H3}aL 4% paraformaldehydez7d ol A
10859 ARG 33 A2 &, permeabilization buffer(0.4%
triton X-100 in 5% Bovine serum albumine)oll Al 10%& = &l s+4th.
Ad % MOM blocking solutionS 53t A stch 12134 =
Pax7(1:100, DHSB), Ki67(1:1000, abcam)®] H] &= blocking solutionel]
S| AA AFESFETE oA 2AZHEF WESAIZI &, PBSE 33
AlFstdt. 22 &A= mouseb94, rabbit 4882 5% BSAQ
1:4008 &2 3] A5t ARESITE el A 1AIZFERE BEEAIZD
PBSZ 33 A&3st¥ . Mounting solution2 Vectashield(H-1200,

vector laboratories)S AM&-3}tTh

4. Quantitative real-time PCR

Q-RT PCRE a7l &l wA4=3d FEeP2e] RNA

rr

Trizol(Sigma, St. Louis, MO)& %34 FZ=HUch &€ RNA

i
r

oligo-dT primer®} reverse transcriptional enzyme(Promega, Madison,

WDE A3} cCDNA= A sk cDNA+= SYBR



Green(Enzynomics)¥} Rotor-Gene Q real-time PCR(Quiagen)<
AFEE AT mRNAC] ®HEle beta-actin® & ®F3}= St} Primer

97] Age st Bk

AR-forward: 5° -GCCAGAAGCTTCATCTCAC-3’

AR-reverse: 5° -CTGCCTCCGAAGTGTGGTAT-3’

Mibl-forward: 5’ -CCTACGACCTGCGTATCCTG-3’

Mibl-reverse: 5’ -ACCTTTCCTCTACGCCCATT-3’

p2l-forward: 5’ -TGGAGTCAGGCGCAGATCCA-3’

p2l-reverse: 5° -CGCCATGAGCGCATCGCAAT-3’

p27-forward: 5° -~AGGCAAACTCTGAGGACCGG-3’

p27-reverse: 5’ -TGCTCCACAGTGCCAGCGTT-3’

p57-forward: 5° -CGAGGAGCAGGACGAGAATC-3’

p5S7-reverse: 5’ -GAAGAAGTCGTTCGCATTGG-3’

Calcr-forward: 5° -GACCCTCAAAATCTCCTGCT-3'

Calcr-reverse: 5° -ACATCCTTCCTTCAATCCGT-3’

Hesl-forward: 5° -CCCACCTCTCTCTTCTGACG-3’

Hesl-reverse: 5° -AGGCGCAATCCAATATGAAC-3’

10



Hesb-forward: 5°

Hesb-reverse: 5°

Heyl-forward: 5°

Heyl-reverse: 5’

HeyL-forward: 5’

HeyL-reverse: 5°

-AACTCCAAGCTGGAGAAGGC-3’

-CAGGAGTAGCCCTCGCTGTA-3”

-TCAGAGCAGTGAGGTGAAGG-3’

-AGTGCAGGCAAGGTCTACAT-3’

-GCTCGTATGTCTGGTGCTGA-3’

-CACTCCCTGAAGACGAAAGC-3’

11



V. 2 3 (Results)

1.DHTE Ag3std &8 ¥ 7|#e] FA9 =717}

22,

%31 P10 kol DHTE #3t3Astn 2ol %§3Ex

el wotth,

B Ao ZEEo] BEH|E XA &= AlZEy] o]Ae] P10 up$-oj

Corn oil®#} Corn oile] *=¢1 DHTES ztzt 3stFAlsta 3¢ 3o
nf-~E5 S|AA Y. (Figure 1A) DHTO] 28-S A #Z7|#S 53

13}l Testosteroneo] o3 FESHIH AHAo =7V}
Z7187] W&o F 71¥e AZE AP DHTE AL o,

A A&(Testio e} FESHTY =77 vzl Bl AR (Figure
IB) o4& mle-2=e FEEHl wet ARtel7y 2] wEel o] E
ol Ax7|#I} Zxe| FAE v AFoE UFATH

DHTel o8 Aiok FE&HI Asw 7I1#FAZE 24

—

Z7bstgnh. 2 Ash DHTV/E ohs2o 83882 S8 & A9tk

(Figure 1C)
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1.5+ *

(mg/g)

-
(=}
1

DHT

Organ weight / BW

0.54
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%0
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Figure 1. DHTY| <3 A &71#9 =Z71$ FAZL

7o

(A) DHTel whdt «gdst dELd2e 571429 w8
Ztols  #AEy] 98] DHT0.1mg/mh$-2)E  HAstFA &F3ich
THE7IAEA Wgol yrhdE Ak aEste] FAE F 39

Hol vk WA T BHE HEF] BAFAL,

© W didxxe=z FPsAvt. Ax7|RH 59 FAE

&
2
)
=
ol
2
o

A=Eo0 2 L}
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2.DHTE ARe o, LAR2H FELA2Y
24E7AEE F40 @ Weo] B}

BEEEo] BHHI] ol whe-zolA DHTel ozt kA7

FRLYToNN DHE/NALY WSS BRI},

EH AFANME AE7] olAHe ufgrd HIT=EES FAATA
Z23%d FAZY ZSEAEY FXAEE AdHEsE AS

A5Gt AT 3] S2e] ZSZ7|MEE Testosteroneo] 2] 3

Tobin, 1989), (Yolaine Joubert, Christine Tobin and Marie Claude

Lebart, 1994), (Yolaine Joubert and Christine Tobin, 1995).

g3ty (Figure 2C, D) TSE7|AEY S4E& A=zF7]
ZA42Hp21, p27, p57, Calcr)e] mRNATHOo = 1317 9|35+

quantitative real-time PCR& Z&stHt}. (Figure 2E, F) I A,

dRRTe MEF7 A WHo| FA%IL, FRLYDE
Bare

4 & Yok weka B 28E/NFE DT &
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TA Pax7/Ki67/DAPI LA Pax7/Ki67/DAP

e ]
g ! .
= = ,
5 g - - I.
D ] Pax7+Ki6T+
10 - (3 Pax7+Ki67+ 15 - B Pax7+Ki6T-
_]_ 3 Pax7+Ki67-
£ 81 L 12 T
(=] *
2 61 S o
0
E 4 1 2 6
] 3
Q 2 — (& 3 4
0 T T 0 T :
Veh DHT Veh DHT
E TA F LA
[ Veh 3 Veh
144 * @l DHT 6- @ DHT
124 5-
2 &
S 104 & o
< g4 <
= =
vd & 3
E 61 * S
3 4 T ¥ 3 2
[ (4
24 14 * & *
0- 0-
4 A A A { $ A A A \
P @ AR LR R Y
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Figire 2. DHTE A< o, 342
FESHDY SSEVAEE iE dkgE T

(A-B) (Figure 1A)9] Axtz2 AdS FYs90. LAFTH

W] 98] e 2o FAE AT SSEAE] Au
P77 e AHEEAE,  AEZAe  AER  KENEE)S
ALgsATE AR = Pax7+/Kie7+, 3P X+ Pax7+/Ki67-E

7}e8] 21t} Scale bar: 100pm

(C-D) (A-B)& eolmAIE nlge =z 435t Pax7+Ki67+=

ol

T ZHEVINEE, PaxT+KibT-v  BEEA ogE

(E-F) (Figure 1A)e] ZHxt= A

MRNAE @& Ao A F7betal FESYZoIME FastAt
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3.DHTE AL o FJESHZC Notch

AZAGAAE BHHA <=

2013), (Mourikis P et al.,2012). stAI%F JESHIS EES HUFH
2kgk7] wEol Notchel 343 %8 st
¥ A7AelE HAATE B8 DHTE Asd 2A4oe

T5=7|HME A Notch A EfFHAFQ] Hesl, Hesb, Heyl, HeyL<]

Lol Frbete Ae dobit. webA, Notch A ZH A A7}

43 =HIJdeA #FUA3] sl Hesl, Hesb, Heyl, HeyL<

X
4|
Ho
=
_>|i
1o
i
e
filo
z
El
pil
N

1 ¢18l quantitative real-time PCR-&
sttt 1 A3, DHTE A o, BAZNA Notch
AFZFAAS] Tdol FUHHAT  FEE¥IolA= Notch

A g ze] FHo] FrkskA skt (Figure 3B) whebA|, DHTe]

o
%
i
)
ry

ol A% Notch Al&de AAZF A3tde Lop AT
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5] (=2}
1 ]

£
1

Rel. mRNA Exp

Rel. mRNA Exp
g

v

V$

TA

3 Veh
Bl DHT
& Q@" ~z~°* ~z~°“
LA
3 Veh
B DHT

1l Ml 1 il

\Zg"\

L &

~z~ ¥ NS
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Figure 3. DHTS A3 < v, FELHZL Notch

AE AR THo| F7HstA Fe=th

(A-B) (Figure 1A)¢9] dAx=2 A& g3ttt . DHTE A& g &,
Notch A% HFdxe] mRNAZELS SAAZANA  F7sta

sl
Riai

uich
ri
=2
o)
rr
g
%
e
g0
32
0
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4. FELYTE DHTE AP ol Mible] LA

)
an)
—
2
1o
ol
(19
o2l
o
ry
rlo
Z.
S
o

=
>
}01:
=
gt
i‘—“;
p)
N

s
ik
ox
ot
i)
N
rﬁ

FEEd<> Notch Asd=gd AAZE ZA43HA  FS5S

Notch Azdg AA= thFd Fxdx, 24", fts=e
FEA7E FAd EEA  dthFreddy Radtke, 2013). &<
24z F syl Mible  gRt=el FRol A#}le] Notch
AZHGAAE 243 B okKoo et al., 2005).

B AFHdAE AgAFE B3l DHTE AHEstd =49

57| ZA A Notch 9= dAQl Mible @do] F

N
-
of

St
A& dolidth. =3 =4 ZoA DHT AHel star 12A121-~24A43F
o] AFolA Mible] HdHo] FHS AHATrE AlRte] AEF=
Zadte s BESAT. webs, DHT Agstar 2443k%0]
5ol A Miblo] HA=HJAE=A &3] Bkt (Figure 4A)

DHTE A& w, F =53 Mible 2dL nwslr] <98
quantitative real-time PCR& ZH3tdcy. 1 A3z} LAFAFTL
DHTE AH&gd<S w Mible] @Hdo] FA3 F71etAL,

oy M=
Rint

o

TolM= Mible]l Edo]l wojwmsAl FIbSHA Ut

(Figure 4B, C)
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Figure 4. DHTE A< o, IFELIIH
A ] Mibl L&o] xjo|dc),

A) ST FEedHIo ISFE7IAZAA DHTO thdk "k

z2kolE #ZsEz] $sl DHT(0.1mg/vh5-2)E  Jst5AR s

(B-0 (A9 daz dde 33ttt DHTE A& o, Mibl
°] mRNARE 2 SAAZANAE  Frletr FESHIAAE

SAHLE ForR T YERA U
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22 Mible] @rdo] kgel wls) F=7F FHA &3k webA
Notch Alzde AA A A3} HA Fk7] WeEdes &

AT

ATANAE ZAZA Mibl ZERE 2 Ho AR A3 F97}
TAstal DHTE Adde o, Aragt Zgmgoj=rt AFFd
AYES Lot DHTE Agdles o, FESHToNA Ard
TE v dojuAT Mible] B3 FrkstA ¥ge AE F9,

Mibl ZeRE Ao S50l wWEol}

rlr
)
ofr
o
o
N
=
:?1:4"
e

o olE 93] 98 DHTE A3 & FESPFo Mible
ZERH AFo=Ro Ard Zw#olze Ads Chip-seql &

BHse A9e AN T 5 Atk A Eelelgolze Aol

ol¥e =g ngoz Cre™ A HAF nperz NIUCDES
ZEESVIAE EolFoFg 3 WIAZ RS Ao olgT I
Atk FELYTAA Mblel wH FEE YojuA oA

Tamoxifen FYO.2 ZE&Z7|MEo] Notch AzZHAGES A3
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VII. Abstract in English (3 &% 2)

The Different response of Tibialis Anterior muscles and

Levator Ami muscles to Dihydrotestosterone treatment

Sung-Hwan Bae
School of Biological Sciences
The Graduate School

Seoul National University

During postnatal muscle development, muscle mass increases in
response to various conditions such as hormones, nutrient absorption
and exercise. Among these factors, androgen plays significant roles
in muscle growth. Previous reports revealed that androgen induces
myofiber hypertrophy and satellite cell proliferation in perineal
muscles. However, hindlimb muscles are different from perineal
muscles which are sexually dimorphic. We found that in hindlimb

muscles, satellite cells stop proliferating after Dihydrotestbste_rone;g

32



treatment suggesting testosterone acts via different mechanism in
hindlimb muscles and perineal muscles. In this study, we examined
what makes the different satellite cell responses following androgen
treatments. We performed administration of Dihydrotestosterone into
Postnatal 10day-old male mouse. In the results, Satellite cells of
Tibialis Anterior muscles stop proliferating after Dihydrotestosterone
treatment. In contrast, Satellite cells of Levator Ani muscles remain
proliferation. It is reported that Notch signaling involved in conversion
of proliferative satellite cell into quiescent satellite cell. To examine
whether Mibl-Notch signaling is activated in Levator Ani muscles
and Tibialis Anterior muscles, we performed quantitative real-time
PCR. The expression of Mibl and Notch target genes is induced only
in Tibialis Anterior muscles. In conclusion, our results suggest that
either induction of Notch signaling or not makes the different

response of Tibialis Anterior muscles and Levator Ani muscles.

Keywords: Dihydrotestosterone, Satellite cell, Skeletal muscle,

Perineal muscle, Notch
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