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Supplementary Figure 1. Absolute skeletal muscle weight in space flight experiment
(a) Absolute skeletal muscle weights from WT-FL (n = 6), WT-GC (n = 6), KO-GC (n =
6), and KO-FL (n = 6). TA; Tibialis anterior, EDL; Extensor digitorum longus.

(b) Rate of change in absolute skeletal muscle weights (FL/GC). Sol; Soleus, Pla;
Plantaris, Gas; Gastrocnemius. P-values from Student’s ¢-tests are indicated as follows:
*P <0.05, **P<0.01.
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Supplementary Figure 2. Skeletal muscle weight normalised by body weight in space

flight experiment

(a) Skeletal muscle weights normalised by body weight.

(b) Rate of change in normalised skeletal muscle weights (FL/GC). P-values from
Student’s #-test are indicated as follows: *P < 0.05, **P < 0.01.
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Supplementary Figure 3
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Supplementary Figure 3. Impact of KO on the EDL muscle of mice in a space
experiment

(a) Haematoxylin-eosin staining of EDL muscle fibre sections. Scale bar = 100 pm.

(b) CSA of fibres EDL muscles in WT-GC (n = 3), WT-FL (n = 3), KO-GC (n = 3), and
KO-FL (n = 3).

(c) Fibre area frequency distribution in WT-GC vs. WT-FL.

(d) Fibre area frequency distribution in KO-GC vs. KO-FL.

P-values calculated using Student’s #-test are indicated as follows: *P < 0.05, GC vs. FL.
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Supplementary Figure 4. Comprehensive analysis of gene expression by RNA-

sequence

(a) Heatmap and hierarchical clustering of the gene expression values in the soleus
muscles of WT-GC, WT-FL, KO-GC, and KO-FL mice including 1130 DEGs, ANOVA

FDR-value < 0.05.

(b, ¢) Volcano plot of DEGs for each group; 962 upregulated genes and 1004
downregulated genes in WT (GC vs FL) (b); 1159 upregulated genes and 1124
downregulated genes in KO (GC vs FL) (c). edgeR test FDR < 0.05.
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Supplementary Figure 5. Effect of KO on EDL fibre type transition
(a) Immunohistochemical staining for myosin heavy chain using BA-D5 (type I; blue),

SC-71 (type Ila; red), and BF-F3 (type IIb; green) antibodies. Unstained fibres predicted
to be type IIx (black). Scale bar = 100 um.

(b) Frequency of each fibre type in WT-GC (n = 3), WT-FL (n = 3), KO-GC (n = 3), and
KO-FL (n = 3) mice. P-values from Student’s #-tests are indicated as follows. *P < 0.05,

GC vs. FL.

(c) Comparison of FL fibre type frequency normalised by GC fibre type frequency.
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Supplementary Figure 6. Expression of NRF2-related genes

(a) Expression of Sod genes in soleus muscle.

(b) Expression of Ppargcla and Keapl genes in soleus muscle. edgeR test *P < 0.05
(FDR-corrected).
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Supplementary Table 1. Two-way ANOVA for soleus muscles
The panel shows the results of the two-way ANOVA for wet raw weight and CSA of

soleus muscles.

Two-way ANOVA

Wet raw weight

Source of Variation P value | Significant?
Interaction 0.8279 No
Gravity Factor <0.0001 Yes
Genotypic Factor 0.1913 No

CSA

Source of Variation P value | Significant?
Interaction 0.9618 No
Gravity Factor <0.0001 Yes
Genotypic Factor 0.0345 Yes




Supplementary Table 2. Fibre counts of each soleus and EDL muscles

Number of counted fibres for analysis of soleus and EDL muscles.

Hayashi et al.

Group WT-GC (n=4)
Mouse ID #1 #2 #3 #4
Fibre counts 932 543 713 1415
Group KO-GC (n=5)
Mouse ID #1 #2 #3 #4 #5
Soleus Fibre counts | 521 802 829 667 720
Group WT-FL (n=6)
Mouse ID #1 #2 #3 #4 #5 #6
Fibre counts | 776 1295 1113 1299 1055 1585
Group KO-FL (n=6)
Mouse ID #1 #2 #3 #4 #5 #6
Fibre counts | 688 1317 1407 829 1016 828
Group WT-GC (n =3)
Mouse ID #1 #2 #3
Fibre counts 551 693 636
Group KO-GC (n=3)
Mouse ID #1 #2 #3
EDL Fibre counts 443 478 553
Group WT-FL (n =3)
Mouse ID #1 #2 #3
Fibre counts 583 508 626
Group KO-FL (n=3)
Mouse ID #1 #2 #3
Fibre counts 512 956 485




