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Figure S1: A) Scheme showing tamoxifen treatment and time points of samples collection. Samples were collected at the
time points indicated with arrows. B) Densitometric analysis of Opal and Drpl normalized to VDAC. C) Body weight of
both, males (left) and females (right) versus days from the beginning of tamoxifen treatment (day zero). D) Body weight
of control and DKO littermates at different time points normalized to the first day of tamoxifen treatment (day zero). E)
Quantification of cross-sectional area of soleus individual myofibers confirms muscle atrophy in DKO mice. F) Centrally
nucleated fiber in gastrocnemius muscles at 120, 150 and 365 days after tamoxifen treatment and in soleus muscles (G) H)
Force measurements performed in vivo on gastrocnemius muscles. Absence of Opal and Drpl leads to a significant
decrease in specific muscle force, normalized to gastrocnemius wet weight. Data are shown as mean + s.e.m. Two-tailed
unpaired Student’s t test and 2-way analysis of variant (ANOVA) were used. Statistical significance p< 0.05%, p< 0.01**, p<
0.001*** compared to control, # compared to DKO 70d, $ compared to DKO 90d, & compared to DKO 120d, and £ versus
DKO 150d.

70d, 90d, 120d, 150d, and 365d refers to days from the beginning of tamoxifen treatment.
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Figure S2: A) Densitometric analysis of the western blots related to Figure 3. B) mRNA level of FoxO3, Atroginl and
MuRF1 in gastrocnemius muscles at different time points.



FIGURE S3

Ctr DKO

YT

3

Ctr DKO Ctr DKO

90 DAYS 150 DAYS 365 DAYS

B C Il Ctr
B DKO
Soleus
1t o 2 b 201 8
;\; o 3 . *kk < 4 x
E 0 0 1504 g
§ N £ >_§ é’ao
T
& 3 £3 1] £
s 4 e o T 20
(<J - <E E
9 2 % 8 s 10 £
2 <
o s 0 2,
Control 150d Ctr  120d 150d 365d Ctr 1204 150d 365d Ctr  120d 150d 365d
c
g 0 20+
'§ g Kk ok
T 154
£ s :
: 3
° 104 £ £ o
s &
- & g i
o ;
5 o
€ S o
Ctr 120d 150d 365 2 " Cr 1200 1504 365d
E Il Ctr
D B DKO
200+
g 150+ *%k *kk
£
$ 1004
o
Q
g 50
0=

Control 70d 90d 120d 150d

Ll B Tl b b B Aal

- o -

Carbonylated Proteins
DNHP

GAPD

T



Figure S3: A) Kyphosis of adult DKO mice is evident 90 days after the deletion of Opal and while it is partially reverted
at 150d and 365 days. B) Quantification of denervated NCAM-positive fibers of soleus muscles. C) mRNA levels of the
denervation markers MuSK1, AchRy, NCAM, Runxl and Myogenin. D) Representative images of oil red O staining in
liver cryosections. E) Glycemia in control and DKO mice. F) Representative oxyblot of control and DKO samples.



TABLE S1

Forward primer (5’-3’)

Reverse primer (3’-5’)

AchRy AGTGCAGGCAGTATTGGAGA AGGTTACAGGCATCCACACAG
ATF4 TCCTGAACAGCGAAGTGTTG ACCCATGAGGTTTCAAGTGC
Atroginl GCAAACACTGCCACATTCTCTC CTTGAGGGGAAAGTGAGACG
Beclinl TGGAAGGGTCTAAGACGT GGCTGTGGTAAGTAATGGA
Bnip3 TTCCACTAGCACCTTCTGATGA GAACACCGCATTTACAGAACAA
CathepsinL | GTGGACTGTTCTCACGCTCAAG TCCGTCCTTCGCTTCATAGG
CHOP GCTGGAAGCCTGGTATGAG ATGTGCGTGTGACCTCTGTT
Drpl TCAGATCGTCGTAGTGGGAA TCTTCTGGTGAAACGTGGAC
FoxO3 GTATGGCGTTTGTGAGAACC AGCCCCAAAATGTGTCTGTA
GabarapL | CATCGTGGAGAAGGCTCCTA ATACAGCTGGCCCATGGTAG
GADD34 AGAGAAGACCAAGGGACGTG CAGCAAGGAATGGACTGTG
GADDA45 GAAAGTCGCTACATGGATCAGT AAACTTCAGTGCAATTTGGTTC
GAPDH CACCATCTTCCAGGAGCGAG CCTTCTCCATGGTGGTGAAGAC
IL-1a TCTCCTTCTCCTCCTTCTCC GCTCCCTAAGTTCCCTGTCA
IL-1b AAGGAGAACCAAGCAACGACAAAA | TGGGGAACTCTGCAGACTCAAACT
1L6 TAGTCCTTCCTACCCCAATT TTGGTCCTAAGCCACTCCTT
LC3 CACTGCTCTGTCTTGTGTAGGTTG TCGTTGTGCCTTTATTAGTGCATC
MuRF1 ACCTGCTGGTGGAAAACATC ACCTGCTGGTGGAAAACATC
MUSA1 TCGTGGAATGGTAATCTTGC CCTCCCGTTTCTCTATCACG
MUSK1 ATCACCACGCCTCTTGAAAC TGTCTTCCACGCTCAGAATG
Myogenin | CCAACCCAGGAGATCATTTG TCTGGGAAGGCAACAGACAT
NCAM ACAATGCTGCGAACTAAGGA TGCCACTTGACACAGGA

Opal ATACTGGGATCTGCTGTTGG AAGTCAGGCACAATCCACTT
p62 CCCAGTGTCTTGGCATTCTT AGGGAAAGCAGAGGAAGCTC
Runx1 CGGCAGAACTGAGAAATGCT CAACTTGTGGCGGATTTGTA
Smartl TCAATAACCTCAAGGCGTTC GTTTTGCACACAAGCTCCA
TNFa CACAAGATGCTGGGACAGT TCCTTGATGGTGGTGCATGA

Table S1. List of primers used for quantitative PCR analysis




TABLE S2

Antibody Customer Dilution Analysis
Mouse anti-Actin AC 40 Sigma A4700 1:10000 WB
Mouse anti-Drpl BD 611738 1:1000 WB
Mouse anti-GAPDH Abcam ab8245 1:10000 WB
Mouse anti-NCAM Millipore AB5032 1:200 IF
Mouse anti-OPA1 BD 612606 1:1000 WB
Rabbit anti-LC3 B Sigma L7543 1:1000 WB
Rabbit anti-P62 Sigma P0067 1:1000 WB
Rabbit anti-phospho-4EBP1 (Thr 37/46) Cell Signaling #9459 1:1000 WB
Rabbit anti-phospho-Akt (Ser473) Epitomics EP2109Y 1:1000 WB
Rabbit anti-phospho-S6 Cell Signaling #2215 1:1000 WB
Rabbit anti-total 4EBP1 Cell Signaling #9452 1:1000 WB
Rabbit anti-total Akt Cell Signaling #9272 1:1000 WB
Rabbit anti-total S6 Cell Signaling #2217 1:1000 WB
Rabbit anti-VDAC Cell Signaling sc-4866S 1:10000 WB
Rabbit anti-VDAC Cell Signaling sc-4866S 1:100 IF
Abcam 110413 1:5000 WB

Total OXPHOS Rodent WB Antibody
Cocktail

Table S2. Antibodies used in this study




TABLE S3

Cret+

F0 Cross Genotype | Expected | Observed | x* value | P value (df=3)
% %
3 (O™ D" Cre-) X 20" D"™.Cret) [0, D; 25 7,143 11229  [0.0065
Cre-
o™ D" 25 7,143
Cret+
o"™p™: 25 64,29
Cre-
o".p*m 25 21,43




TABLE S3

Cret+

F1 Cross Genotype Expected | Observed |y’ P value
% % value | (df=17)
3O D Cre-) X Q0™ D™ Cret) [07;D; 3,558 1,299 (58.33  [0.0001

Cre-

o D", 3,558 0
Cre+

o™ p". 3,558 9,091
Cre-

o7 D" 3,558 5,195
Cre+

o’ p™m. 7,143 3,896
Cre-

o’ p™m. 7,143 1,299
Cre+

o' p**. 3,558 9,091
Cre-

o p*. 3,558 7,792
Cre+

oVt pim 3,558 0
Cre-

o". p", 3,558 0
Cre+

o, p*i. 3,558 2,597
Cre-

o, p*i. 3,558 3,896
Cre+

o D7, 7,143 2,597
Cre-

o D7, 7,143 7,792
Cre-

o't p™t. 7,143 1,299
Cre-

o p™. 7,143 1,299
Cre+

o™ p*m. 10,7 20,78
Cre-

+/1T, +,
o, D", 10,7 22,08




TABLE S3

F2 Cross Genotype |Expected |Observed |y’ value |P value
% % (df=11)
3O D™ Cre-) X QO™ D™, Cret) [0™; D™, 11.64 ]0.3916
Cre- 6,25 6,383
O+ +; D+ ﬂ;
Cret+ 6,25 2,128
O+ +; Dﬂ ﬂ;
Cre- 6,25 6,383
O+ +; Dﬂ ﬂ;
Cret+ 6,25 8,511
O+ ﬂ; D+ ﬂ;
Cre- 12,5 17,02
O+ ﬂ; D+ ﬂ;
Cret 12,5 10,64
0™ D,
Cre- 12,5 17,02
0™ D,
Cre+ 12,5 14,89
o DM
Cre- 6,25 2,128
o M
Cret+ 6,25 8,511
oV DI,
Cre- 6,25 6,383
Oﬂ/ﬂ; Dﬂ/ﬂ;
Cre+ 6,25 0
F3 Cross Genotype |Expected |Observed |y’ P value
% % value |(df=7)
3" D™; Cre-) X 2(0™; D™, Cre+) |[O"™; D", 12,5 13,89 11.56 [0.1162
Cre-
o™ p*m, 12,5 11,11
Cre+
o""; p"; 12,5 8,333
Cre-
Oﬂ/ﬂ; Dﬂ/ﬂ; 12,5 0
Cre+
o p"m 12,5 19,44
Cre-
o p"m 12,5 8,333
Cre+
o p"m. 12,5 13,89
Cre-
0™ D, 12.5 23
Cre+

Table S3: Genotype distribution analysis in offspring. The comparison of the value predicted by Mendelian inheritance
with the observed value shows the absence of homozygous mice with the double deletion of OPA1 and DRP1 (indicated
in bold), and suggests that homozygous DKO mice died in utero.



TABLE S4

HSA OPA1 HSA DRP1 HSA OPA1/DRP1
Phenotype/Signaling (inducible) (inducible) ! DKO
(inducible)
Muscle Atrophy Yes Yes Yes
Myofiber Degeneration and No 25% 6%
Regeneration
Force drop/Weakness Yes Yes Yes
Muscle Denervation Yes Not done Yes (early)
No (late)
Mitochondrial morphology Fragmented Elongated Elongated/
Onion-like structures
Mitochondria dysfunction Yes Yes Yes
Mitophagy Not done Impaired Impaired
Autophagy Increased Impaired Impaired
ER stress (UPR) Yes Yes Yes
Increased UPS Yes Yes Yes (early)
No (late)
Oxidative Stress Yes No No
Muscle FGF21 Increased Increased Increased (early)
Normal (late)
Serum FGF21 Increased Increased Increased (early)
Normal (late)
Glycemia Reduced Reduced Increased (early)
Normal (late)
Systemic Inflammatory Response Yes No No
Survival 90-120d after Normal lifespan Normal lifespan
treatment

TABLE S4. Comparison of the phenotype and signaling of muscle-specific single Opal and
Drp1 knockout mice with DKO mice.

early:70 days after treatment, late:365 days after treatment



TABLE S5.

HSA
. . DRP1/OPA1 Sarcopenic
Phenotype/Signaling (DKO) muscles
muscles
Muscle loss Yes Yes 4
Force drop/Weakness Yes Yes 1
Mltochmfdrla Yes Yeg [6:7]
Dysfunction
Mitochondrial Elopgated/Glg nt
Elongated mitochondria
MOI‘phOlOgy 16,71
ER stress (UPR) Yes Yes [*
Yes (early) . [6]
UPS No (late) Not induced
Autophagy Impaired Impaired [
Oxidative stress No Yes!®7
Yes (early) 9]
FGF21 No (late) Yes
Systemic Inflammatory No Ves I3
Response
Denervation Yes Yes 261

Table S5. Comparison between Inducible DKO and sarcopenic muscles.

early: 70 days after tamoxifen treatment, late: 365 days after tamoxifen treatment
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