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ABSTRACT

Skeletal muscle tissue is known to play an important role in not only motor function
but also metabolic function in the body. It is considered that the metabolic rate in the
female body is estimated about 70% of male, due to skeletal muscle mass difference.
However, the mechanism, which causes skeletal muscle mass difference by gender,
have not been completely clarified yet. In this study, we hypothesized that such
difference in muscle mass by gender is caused by the difference in differentiation
ability of muscle cell lineage. Therefore, we differentiated both female and male
derived-iPSCs into skeletal muscle cells using a forced expression of h MyoDI. Both
female and male iPSCs expressed Skeletal Muscle Actin by 9 days after h MyoDI
overexpression. To evaluate muscle cell differentiation in both iPSCs, we continuously
quantified the expression of myosin heavy chain (MHC), a marker of skeletal muscle
cells, by western blotting. During the differentiation from iPSCs into muscle cells, male

derived-cells began to express MHC earlier and expressed increased amount of MHC
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at 9 days after h MyoDI overexpression compared to female derived-cells. These data

may suggest that the differentiation potential into skeletal muscle might be accelerated

in male-derived cells compared to female-derived cells and such characteristics might

result in skeletal muscle mass difference by gender.
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t b iPSHlif (hiPSCs) T 1 » &, &g
HRMESE M >R o> iPS Al & L C 201B7 7 1 ~,
55 1 Bz R AE 2R T ok iPS AT E & L T EKA4
I A4 v RIS L7z 201B7 1 30 fLo i
P H Sk M 2 & 8 7 S MK T, BURRR S -
iPS WF 227 (Cira) X WA L 7= Y. EKA4 13
40 B SBL S NMMLT, BRERRAS
B - AR L L ) S S he Y &
T @ hiPSCs (%, iMatrix-511 (nippi) = — bk L
7274 v a2 1T, Stem Fit® AKO2N (AKO2N)
(Ajinomoto) Filh % VT, FHERFE A E 1T 72
iPS Mifa D7 B & I EIERAR Y B LU
MR 5 RFOMBRESIKEEZH N5,

1. 2 hMyoD EI=zFEA

LRGN 79 A 3 N DNA 13 (PBase
B & O PB-h MyoD-m Cherry) &, L2 L BT
LA B LUK iPS W ZEAT - MR+
L5 s 722, % hiPSCs IE, BZTEAD

2 FERI BT A 5 10uM Y27632 (Wako) MLEE % 47 -
72, Y27632 JLER % 4T - 72 4% hiPSCs &, accutase
(Nacalai Tesque) # W CT¥ ¥ 7t VIZ L7z
%, Opti-MEM (Gibco) 12 1.0x10 ¢ /200ul (2
A EIHIHE L 79 A3 FDNA (% 5ug)
&, IS O EIC#E L, NEPA21 electroporator
(Nepagene) % Jil \» C it fn T4 A L 7239,
hMyoD 3 A L 72 #i 2 (hiPSC-MyoD) 1%, 3x
10 “fi#l /6 well plate D% CTHERE L, 100ug/mL
G418 (Roche) % & A 72 AKO2N ¥ Ct L 27 > 3
YERAT, MEFREEE R T o 20 ERLL 72 hiPSC-
MyoD &, 201B7-MyoD % 1k HiRAMINE, EKA4-
MyoD ZBPEHRMEE L, DTICHWS.
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Y7 VR VI L7z, Matrigel (BD Biosciense)
I— L7274 v ¥ a b3 ~5x10 M /owell
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plate ® % B CTH#AE L /2. 2 H %, hMyoD # 1%
T, FRIHA L VHEEETH DY, lug
ml @ Doxycycline (Dox;STEMGENT) % & A
77 hES ¥5 # (20 % Knockout serum replacement
(KSR; Life Technologies), DMEM/F12 (Wako),
2mM L-Glutamate (Nakalai Tesuque), 0.1 m M
non-essential amino acids (Sigma) , 0.1 mM,
2-mercaptoethanol (Sigma) , and 0.5% Penicillin-
Streptomycin Solution) ¥ TR A L 72 3 H
H VB D 53 L a5 1%, Dox % & A 72 5% KSR/ a
MEM ¥ 3 T17 - 7.
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SALFE 2 AT o 72 kR B X U5 M kA
fai%, 4%/ RV ATV T FIZT 20 4 kg
HLUEELZ BEL-ZWHEL X OB %R
KA1, 5% BSA/0.3%Triton-X/PBS T 10 45-[H
THy ¥y T AR5 2, — KPR E AR
L 72 5% BSA/0.3 % Triton-X/PBS THLEL L, —
Wi 4C CHUS &7z, PBS THEf{R, —kPilk%t
AL 72 PBS THLERE L, 1 WEREIRIC TG S
&7z R L 72— kLKL Skeletal Muscle Actin
(SMA) #$itfk (1 : 300 : Thermo Fisher), —k¥T
k1%, Alexa Fluor™ 488 goat Anti-mouse IgM #ifk
(1 : 500 ; Thermo Fisher) T& - 7z.
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TRk B X BRI IC BT 5 5 o3
7 EEBERNTE, v Ay rTuy MEEH
Wi &M, M B &2 Day0 & LT3
H# &2, RIPA/Y v 7 7 — (50mM Tris-HCI
(pH7.2), 150m M NaCl, 1% NP-40, 1% Sodium
deoxycholate, 0.1 % Sodium Dodecyl Sulfate) %
FAVCHER L7z, filEE, v=r—%—I12
THEYF A XA L7, 12000rpm Tl L 72
OLiEZ B L7z, R L 7z B o7z AXCE
%, Pierce ™ BCA Protein Assay Kit (Thermo) %
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VTR HIE L 72, 10ug/well IZF% L 72,
L7229 >~ 7 )vid, Mini-PROTEAN® TGX ™
Gels 4-20% 75 ¥ = > s 7 ) (BIO-RAD) Ti&
UK ZATV, STHEL 72, EEL 728 L8 IS,
Trans-Blot® Turbo ™ Transfer System (BIO-RAD)
% FI\»C, Trans-Blot®™ Turbo ™ Mini-size PVDF
A 7L (BIO-RAD) 285 L 7z. PVDF X
> 7L » 1%, PVDF Blocking buffer (TOYOBO)
TLIHEM7Tay 2 7tk —KiEEZHRL
72 0.1 % PVDF Blocking buffer /T-TBS T L #{ %
L, 18 4C TGS 7. T-TBS Toiik, —
WHE & AL 72 T-TBS T2 T 1 KR AL
Mz L7z T-TBS T 104 x3 m{ki# L, PVDF
A 7 L 2 Super Signal® WestDura Extended
Duration Substrate (Thermo) # > T3t &+
7z. Fusion Solo # i\ T 217> 72, fEH L
72PuiRiZ, $T Myosin Heavy Chain (MHC) Puik
(1:2000 ; R&D System), #T Bactin #T f& (1 :
2000 ; abcam), Peroxidase-conjugated AffiniPure
Goat Anti-Mouse IgG (H + L) (1 :5000;
Jackson ImmnoResearch), Peroxidase-conjugated
AffiniPure Goat Anti-Rabbit IgG (H + L) (1:
10000 ; Jackson ImmnoResearch) T - 7.
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ETHEAL, SALFEE 4T 5 7245 %, Dox 1
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