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Table 1 Primer sequences

Gene Primer sequence

Smad3 Forward 5" GGGCCTACTGTCCAATGTCAA 3’
Reverse 5" CCCAATGTGTCGCCTTGTAA 3’

Myf5 Forward 5 CCAGCCCCACCTCCAACT 3’
Reverse 5" GACCAGACAGGGCTGTTACATTC 3’

MyoD Forward 5" GATGGCATGATGGATTACAGC 3’
Reverse 5 GACTATGTCCTTTCTTTGGGG 3’

GAPDH Forward 5 TTGTGATGGGTGTGAACCACGAGA 3’

Reverse 5" CATGAGCCCTTCCACAATGCCAAA 3’
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Fig. 1 The dynamic changes of atrophy index (muscle mass/body mass)of gastrocnemius(a)

and soleus (b)after hindlimb suspension(HS) in mice during 28days
Date are means+SEM, *P < 0.05 as compared with control group(CON). n=6. [1: CON; H: HS.
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Table 2 Changes of cross sectional area (CSA) of soleus

fiber hindlimb suspension in mice during 28 days

Group Cross sectional area/pm?
CON 1968.07+878.04
HS7 1915.23+861.11
HS14 1637.36+850.27™
HS28 1807.02+926.28"

Date are means+SEM, n=3. P < 0.05, “P < 0.01, ™"P < 0.001 as
compared with control group(CON).
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Fig. 2 The dynamic changes of cross sectional area (CSA) of soleus fibers after hindlimb suspension in mice during 28 days

(a) Representative images of immunofluorescence staining of the soleus muscle after 28 days of hindlimb suspension using anti-laminin antibody to

highlight fiber borders. (b) The mean cross sectional areas(CSA ) of the soleus muscles. Analysis of the results in (a). Data are means+SEM, "P < 0.05,

P <0.001 as compared with control group(CON)(n=3).
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Fig. 3 The number of positive quiet muscle satellite cell specific marker Myf5(b) and the dynamic changes
of Myf5(c)and MyoD(d) mRNA expression of soleus after hindlimb suspension in mice during 28days
(a) Representative immunofluorescence staining of Myf5 positive muscle satellite cell in soleus muscle of control and 14 days of hindlimb suspension
group. (b) The number of Myf5 positive muscle satellite cell in soleus during 28 days of hindlimb suspension. (c) RT-PCR analysis of Myf5 mRNA
expression of soleus during 28 days of hindlimb suspension. (d) RT-PCR analysis of MyoD mRNA expression of soleus during 28 days of hindlimb

suspension. Data are means+SEM, *P < 0.05 as compared with control group (n=5).
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Fig. 4 In vitro dynamic changes in number and activation,
proliferation and differentiation potential of satellite
cells explant from soleus muscle single fibers after
14days of hindlimb suspension
Black arrow directs quiet muscle satellite cells; white arrow directs
activated, escaped single muscle fiber surface and the proliferation and

differentiation of muscle satellite cells. n=4.
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Fig. 5 The dynamic changes of Smad3 in the process of muscle atrophy in weightlessness

and effects on plasticity of muscle satellites cell

The dynamic changes of Smad3 mRNA in the process of muscle atrophy in weightlessness(a), and the changes of muscle satellite cell plasticity Myf5,

MyoD and myogenin protein level after hindlimb suspension in Smad3 knockdown (+/-) and wild-type(+/+) littermates mice during 14 days in the

soleus (b, ¢). "P< 0.05, "P < 0.01 as compared with control group. n=6.
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The Plastic Changes and Mechanism of Muscle Satellite Cells
in Weightless Muscle Atrophy”
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Abstract Muscle satellite cells play an important role in the growth and development as well as postnatal injury
and repair of skeletal muscles, however, it keeps unclear about muscle satellite cell plasticity, effect and
mechanism in atrophied muscle. In the present study, we investigated the changes in the satellite cell number and
potency of proliferation and differentiation during weightless muscle atrophy induced by mouse hindlimb
suspension, and found that the number of quiet satellite cells significantly increased but that of activated cells
significantly decreased, and the potential of cell myogenic differentiation also appeared a reduced tendency.
Moreover, we verified the above changes of muscle satellite cell plasticity in the cultures of ex vivo single
myofibers isolated from weightless atrophied soleus. Finally, Smad3 knockout mice and its wild-type littermates
were subjected to hindlimb suspension induced muscle atrophy, and the variability analysis demonstrated that the

key role of Smad3 in regulating the plasticity of muscle satellite cells weightless muscle atrophy.
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