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Myostatin
negative regulator of muscle mass
A member of TGF beta

Follistatin

Inhibitor of myostatin function

Activin receptor 11 B

myostatin receptor which activates
members of the Smad family to
control gene transcription and
mediate the effects of myostatin.

“ - Latent myostatin
/ V{ with follistatin

Myostatin

Immature
myostatin
' Smad
activation —8
Muscle . Nucleus
cell S

Figure. Myostatin Processing.

Mature myostatin is produced after dimerization and cleavage. Myostatin re-
mains in a latent form in a complex with follistatin. Ligand binding to activin
receptor |1B leads to Smad activation and changes in gene expression.

Powerful Genes- Myostatin Regulation of Human Muscle Mass
E.M. McNally, N Engl J Med 2004: 350, 2642-4 (June 24, 2004)




Mighty Mouce

Myostatin Knockout Mouce

McPherron, AC, AM Lawler, SJ Lee. Regulation of skeletal muscle mass in mice by a new TGF-b superfamily member. Nature 1997, 387:83.
McPherron, AC, SJ Lee. Double muscling in cattle due to mutations in the myostatin gene. Proc Natl Acad Sci USA 1997, 94:12457
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DOMINANT NEGATIVE

ACTRIIB

FOLLISTATIN

Fig. 2. Increased muscling inmice
overaxpressing a dominant-nega-
tive form of ACtRIE or full length
follistatine A control male non-
transgenic mouse, a male trans-
genic mouse from the C11 line
(dominant-negative ActRIE), and
the F3 male founder mouse (Tol-
listatin} are shown. Plctures of live
mice are shown inthe top row, and
pictures of animals that had been
killed and skinned are shown in the
bottom three rows.
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BIGF A

1. Endurance genes
BANEEF
EPO
PPARD
PPARGCI1A
PPARGC1B
Mitochondrial gene
2. Angiogenic genes
MEFHEETEF
VEGF
FGF
HGF

3. Muscle growth genes

R KEEF
IGF-1

MGF

FGF and HGF
Myostatin and follistatin
GH and GHRH

. Fracture Repair Genes

BT EEEETF
BMP

LIM

IGF

FGF

TGF-beta

VEGF



Regulation of Muscle Fiber Type
and Running Endurance by PPARS

Yong-Xu Wang, Chun-Li Zhang, Ruth T.
YU, Helen K. Cho, Michael C. Nelson,
Corinne R. Bayuga-Ocampo, Jungyeob
Ham, Heonjoong Kang, Ronald M. Evans

PLoS Biology October 2004 | Volu,e 2 |
Issue 10 | e294

PPARD: peroxisome- proliferator-activated receptor delta
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