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Figure S1. Intergenerational genetic effects of exercise in promoting endurance performance.
a-c. Treadmill endurance performance after four weeks of treadmill exercise training. Running distance (a), time (b), and population plotted against running speed to maximal (c) in female mice (n=20 per group). d. The effect of exercise on changes in maternal weight during pregnancy and preparation period (before mating n=20 per group. after mating n=7 per group). e. Forelimb maximum grip strengths of F1 generation mice were measured 5 times successively and normalized against body mass. f. The distance of free wheel running in F1 mice within one week (n=6 per group). g-i. Treadmill endurance performance of F1 generation mice at 12 weeks. Running distance (j), time (h), and population plotted against running speed to maximal (i) in F1 at 12 weeks (Male: F1 Con n=10, F1 Ex n=6. Female: F1 Con n=6, F1 Ex n=10). j-k. Forelimb maximum grip strengths of F1 at 12-week (j) and F2 at weaning (k). l-n. An illustrative example of the travel pathway of mice in open field testing(l), moving distance (m) and movement speed (n) (n=7 per group for (l-n)). o. Grip strength test of F3 generation mice were measured 5 times successively and normalized against body mass. Data are shown as the mean ± SEM. Statistical analysis was performed using unpaired two-tailed t test (a-b, e, g-h and j-o), log-rank test (c and i), two-way ANOVA followed by Tukey’s post hoc (d and f).
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Figure S2. Intergenerational genetic effects of maternal exercise on endurance performance in offspring of Kunming mice.
a-c. The treadmill endurance performance of Kunming mice. Running distance (a), time (b), and population plotted against running speed to maximal (c) in F1 generation mice. d. Forelimb maximum grip strengths of F1 generation mice were measured 5 times successively and normalized against body mass (n=12 per group for (a-d)). e-g. The treadmill endurance performance of Kunming mice. Running distance (e), time (f), and population plotted against running speed to maximal (g) in F2 generation mice. h. The maximum grip force of F2 generation mice were measured 5 times successively and normalized against body mass (Male: F2 Con n=18, F2 Ex n=14. Female: F2 Con n=18, F2 Ex n=20 for (e-h)). Data are shown as the mean ± SEM. Statistical analysis was performed using unpaired two-tailed t test (a-b, d, e-f and h), log-rank test (c and g).
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[bookmark: OLE_LINK1]Figure S3. Effects of maternal exercise on skeletal muscle development and mitochondrial function in offspring
a-c. Effects of maternal exercise on skeletal muscle mass (a), inguinal fat mass (b), and weight gain during development (c) in offspring mice (n=3 per group for male and female for (a, b)). d. Mitochondrial DNA (mtDNA, Ndl) was quantified by qPCR using nuclear DNA (gDNA, Lpl) as a standard (n=3 per group for (d-g)). e. Representative Western blot analysis of PGC-1α in gastrocnemius muscle of F2 generation at weaning. f. qPCR analysis of genes related to mitochondrial biogenesis in F2 generation at weaning. g. Representative succinate dehydrogenase (SDH) staining and quantification of SDH-positive fibers. Scale bar = 200 μm. Data are shown as the mean ± SEM. Data and all images are representative of at least three independent experiments. Statistical analysis was performed using unpaired two-tailed t test (a-b and d-g), two-way ANOVA followed by Tukey’s post hoc analysis (c).
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Figure S4. Maternal exercise reprograms DNA methylation and intergenerational inheritance during skeletal muscle development in offspring.
a, b. The pie chart shows the distribution of differential methylation sites in different gene elements, F1 Con vs. F1 Ex (a), and F1 Con vs. F2Ex (b).
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Figure S5. Exogenous vitamin C administration mimics the beneficial effects of maternal exercise on mitochondrial biogenesis of fetal skeletal muscle and athletic performance in offspring. 
a. The content of plasma vitamin C at weaning in F1 generation (n=4 per group for male and female). b. Representative Western blot analysis of Glut1 in F1 generation gastrocnemius muscle at weaning (n=4 per group). c. Forelimb maximum grip strengths of F1 generation mice were measured 5 times successively and normalized against body mass. d-f, i-k. The effect of maternal exogenous vitamin C supplementation before and during pregnancy on the endurance performance of F2 and F3 mice. Running distance (d, i), time (e. j), and population plotted against running speed to maximal (f, k) (Male: F2 Con n=11, F2 Vita C n=15, F2 Ex n=8 Female: F2 Con n=17, F2 Vita C n=14, F2 Ex n=19 for (c-e). Male: F3 Con n=14, F3 Vita C n=10, F3 Ex n=14. Female: F3 Con n=14, F3 Vita C n=13, F3 Ex n=10 for (h-j)). g, l. The maximum grip force of F2 (g) and F3 (l) generation mice were measured 5 times successively and normalized against body mass. h. Representative Western blot analysis of SVCT2 and PGC-1α in F2 generation gastrocnemius muscle at weaning (n=4 per group for male and female). m, n. The expression of exercise on Gulo gene expression (m) (n=6 per group) in maternal liver of Gulo-/- mice and vitamin C content in offspring plasma (n) (n=3 per group). o. Representative images of Western blot analysis of offspring skeletal muscle in Gulo -/- mice following maternal exercise (n=4 per group). Data and all images are representative of at least three independent experiments. Statistical analysis was performed using One-way ANOVA with Bonferroni’s post hoc (a-e, j-g and l-o), log-rank test (f and k).
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Figure S6. The Effects of exogenous vitamin C supplementation on Slc23a2 and Tets expression in mouse myogenic cells.
a, b. The effect of exogenous vitamin C supplementation at proliferation stages on the expression of Slc23a2 and Tet gene in mouse myogenic cells. c, d. The effect of exogenous vitamin C supplementation prior to myotube formation on the expression of Slc23a2 and Tet gene in mouse myotubes. Data are shown as the mean ± SEM. Data and all images are representative of at least three independent experiments. Statistical analysis was performed using unpaired two-tailed t test (a-f).
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Fig S7. Vitamin C regulates TET dioxygenase activity during the proliferation of human myogenic cells and improves mitochondrial biogenesis.
a-b. The effects of exogenous vitamin C supplementation at different concentrations (a) and the expressions of SLC23A2 (b) during the proliferation of human myogenic cells (n=3 per group). c. Schematic showing exogenous vitamin C supplementation at proliferation. d-f. The mRNA expression of SLC23A2 (d), TETs (e) and mitochondrial-biogenesis-related genes (f) in myogenic cell of human at proliferation with vitamin C supplementation (n=3 per group). g. Representative images of Western blot analysis of SVCT2 in human myotube after vitamin C treatment during proliferation phase (n=3 per group). Data are shown as the mean ± SEM. Data and all images are representative of at least three independent experiments. Statistical analysis was performed using One-way ANOVA with Bonferroni’s post hoc (b), unpaired two-tailed t test (d-g).

image7.tiff
a Human myogenic cell

b stc23az expression of human myogenic cell
at proliferation
5
£ Peasass
£a ‘o Peoouns
c H °
2 H
] H
o} H
2 H s
S H
& H
d 512342 expresion of human myogeniccll @ TETs expression of human myogenic cells f  Mitochondrisl biogenesi-elted genes
Sham atprolferation at proliferation of human myogenic cells
= 5 25 47 0 hucssmam b
Human < oozt Pooote g | o wemne °
myogenic cell . g4 T £ 20 paotss § .
: - 3
L £s M
o m § FO e 3
Vitamin € i 3 ° ° i
) H FRTEE 3 H
g harvest £ H 'f T H
o Sos

<
Proliferation & -
& [ S

Vitamin € supplementation during proliferation stage for 24 hours

Protein expression of SVCT2 (HMCs)

8 Human myogenic cel at d

sham (kDa)

—— g
v [Emmmm——] 0 £ e
attin [mm—] 55

e
&

Vitamin C treatment during proliferation stage for 24 hours, then differentiation into myotubes




image1.tiff
Percent survival (%)

Q@ Running distance b Running time € survival proportions: Survival of running Speed

ht change curve

6000 " 240 40
P=4.028610 . .
P=4.435x10° 100 M-Con P=0.0016
= — mb
220 w0 £ " P
T 3 5 30
< 200 2 F
2 H P=0.0013 &
8 180 3 Median survival 20
5 W.Con 41m/min - M-con
160 M-Ex 48m/min mating o MEx
140 01 CPCPCIC IR
0 20 40 0 R RN SO
IR N
& LA R
Running spaed (m/min)
@  Gripstrength (F1 at weaning) f  Dpistance of volunteer wheeling g Running distance (F1at 12 weeks) h  Running time (F1 at 12weeks)
(F1 at 4 weeks)
0.09 4000 200
= 15000-
2 008 _ 3000 150
Z E z
El = . T 3
2 0.07 E 10000 % 2000 < 100
= 8 £ E
£l £ 8 S
§ 0.06 2 1000 50
g 3 5000
005 -~ F1con o o
) e F1Ex
& & & & & & & & S R
PUARAC RS T & T @ PSR APCaRS
_ O R R S P
male female male female male female
i Survival of running speed of male Survival of running speed of female j Grip strength (F1 at 12 weeks) k Grip strength (F2 at weaning)
(F1 at 12 months) (FLat 12 months)
010 010 00120
= o =
100 100+ —ricon  Foos 3009
£ - FiEx z ° z
3 H 0.06: H 0.08:
P-0.0088 H p02072 2 o0 2 007
504 2 50 % %
Median survival Median survival H H
F1.Con 19m/min 8 F1.Con 28.5m/min g oo g oos
FLEx 27m/min 4 FLEx34m/min
g m 0.00 0.05:
N S ¢ & &
T T 1 T T T T 1 (PN N < (4
o 1 20 30 w0 o 10 2 30 4 s O T e ¢ R
Running speed (m/min) male female male female
M Open field test moving distance I Open field test movement speed O Grip strength (F3 at weaning)
(F2 at weaning) (F2 at weaning)
proiss 010
0159 pmoonis -
B
- - £ 0.08:
E z k
H £ H
H i £ o0s
8 g
i £
0.04:
N N
& & o o
male female male Temale





image2.tiff
@ Running distance (F1 at weaning) b Running time (F1 at weaning) € sunvival of running speed of male Survival of running speed of female

4000 180 (F1 at weaning) (F1 at weaning)
P=0.0070 pooote
_ 30004 P=o00s0 80 _ 160 o] T — KMcon
£ £ 140 E £ .
£ 20004 ® < 3 H
£ o E 120 H H Pe0.0486
2 1000 |© 2 T o 3 509 poose2 E s ™
H median surtual H Median survival
L . B 80 & KN-Con male 28.5m/min & KM-Con 30.5m/min
. KMEx 34m/imin
cC o s oo KM-Ex mle 35m/min
& T T T T ) T T T ™ 1
A o 10 20 30 40 50 0 10 20 30 40 50
male female Running speed (m/min) Running speed (m/min)
d Grip strength (F1 at weaning)
Z
H
%
§
8
@ Funning distance (72 at weaning) T Rumning time (F2 at weaning) @ Survival of running speed of male Survival of running speed of female
3000 Peaoiss  pasmo 160 (F2 at weaning) (F2 at weaning)
_ 140 1004 1004 — F2KwCon
H £ £ £ e
8 100 3 s peoases E oo o
- Medisn survival H Median survival
80 H F2.KN-Con male 32m/imin & F2-KM-Con 33m/min
F20-Ex male 30.5m/min F2KMES 31.5m/min
T T T ) T T T T 1
o 1 o 0 a0 s o 1 2 x50
Running speed (m/min) Running speed (m/mi

>

Grip strength (F2 at weaning)

0.15

0.10 S o

strength/weight (N/g)





image3.tiff
Q Muscleindex(Ftatweaning)  [)  Fatindex C  Offspring weight change curve (male) Offspring weight change curve (female)
(F1 at weaning)

08 30 s 25 Pe0cs
018 00213
g 20
£ 08 016 o ®
£ 2 20 = =2
g £ ] Z 15
3 0a Fou o ) E
H b K] g 10
é H 0.12 N 2
o2 010 [° B - Ficon 5 - Ficon
o F1Ex o F1Ex
0.0, 0.08 T o7 T T T T 7T T T T T T T T
PRI S o S S SS S SASsSS S
PRR PN ARPE A &
™ cA aua
d mtDNA content (F1 at weaning)
25 Pz0003s e
F2Con F2EX o0
2 recl [EEEmm=] 70 3
E | aTubulin [ S eeme] 55 £
[ PeClo [ 70 ©
5| amubulin [Semmm———Tss 2

C S Y & &S
oF &7 o8 & o @S &
male female male female
f  Ppargct-a (F2 at weaning) Tfam (F2 at weaning) Tfbim (F2 at weaning) Tfb2m (F2 at weaning)
o rroows 25 55 Pmor 25
P=0.0462 H P=0.0584 P=0.0293 P=0.1118
g g ° g
g, 8 ] o
] £ ]
2 H B
iz i i
£ H g
§1 H £
H s H
o
S ¢ S & N S ¢ S &
AR R AR
PO R PO PSR A8 @ Q@
male | female male | female male | female
8 [ succinate dehydrogenase staining
- staining
8

80
75
70
65

p=os7r

SDH-Positive fibers
Percentage (%)

55

S ¢ S
00 & ¢

male female




image4.tiff
15%  0.7% 1.4% 0.7% 15%  07% 14%  0.8%
629 285 547 256 798 355 576 315

16.6%
8932
Intron,

Intergenic
Exon

13282

Promoter
3uTR
sutR

Total=a36a1 Total=38234 Total=53712 Total=39910

DMS of F1 generation in male DMS of F1 generation in female DMS of male of group DMS of female in group
of group F1 Con and F1 Ex of group F1 Con and F1 Ex F1 Con and F2 Ex F1 Con and F2 Ex




image5.tiff
Q Offspring plasma
(F1 at weaning)
85 P=2.96x10°
poo0ts
z =
f
S
5
H

d Running distance (F2 at weaning)

Glutl
15

b

Offspring muscle (F1 at weaning)

Con  VitaC EX_ (kpa)

_Con VitaC g 10
3 [aTubin S —— 55
s {
Ry Tt

— 9 05
HE e
Bl o Cemmm——] s

00

s@ ¥ o0

(F1 at weaning)

014

012

010

0.08

strength/weight (N/g)

o
4@

€ Grip strength (F1 at weaning)

NI

GRS g
@ @

QOQ QOQ

male

f

€@ Running time (F2 at weaning)
pettono®

Survival of running speed of male

female

male female

Survival of running speed of female

4000 Pt 347e10° 200- 00007 ,—| (F2 at weaning) (F2 at weaning)
Poozey
’—| 088
3000 150 proossr poorrs 100  reeon
H H g — F2VitaC
5 s H — F2Ex
2 £ H P-00815
8 = 5 5o Poam0
1000- 50
H Mediansurvval Median srvial
o F2 Con 25m/min F2 Con 22m/min
o o & £2 Vita € 25m/min F2Vita C 25m/min
£2 Ex 28.5m/min F2 Bx 29m/min
a »‘ 4 oo 4& <v 4& o T T r T r T T )
[ 10 20 30 [ 10 2 30 40 50
male female male female Running speed (m/min) Running speed (m/min)

Grip strength (F2 at weaning)

SVCT2 (F2 at weaning)

15

Pesesnt0®

PGC-1a (F2 at weaning)

15 P00
h  offspring muscle (F2 at weaning) — Loy
E F2Con F2VitaC F2Ex (kDa) 5 <
H roc1: [Smmsmmmmaees |
H £ svon Comme—r  § 5
% E s g
H
: | roc [EEm——— 0
f| v EEmme——] o
R SR & 3 < < &
& e aTubuiin [ em——— 55 o S o ol
@ as’ & & 04@ Eass 43? & 4@ & o
male female male female male female
| Running distance (F3 at weaning) j Running time (F3 at waanlns) k Survival of running speed of male Survival of running speed of female
4000 ootz —— (F3 at weaning) (F3 at weaning)
L
Rmy e 100 100
3000 g Peooos2 ] —— F3Con
£ 5 £ g —— F3VitaC
§ 2 3 3 H — FaEx
L. £ 3 s o 3 s oo
] Median survival g Median survival
1 3 Con 28.5m/min 5 £3 Con 30m/min
o 3 Vita C 30m/min F3 Vita C 31m/min
3 Ex 30.5m/min F3 Ex 34m/min
S oo <
Cat ;P & o T T T 1 T T T T 1
& 0 10 20 30 0 0 10 20 30 40 50
male female ‘male female Running speed (m/min) Running speed (m/min)
| Grip strength (F3 at weaning) T Gulonolactone oxidase K Offerspring Plasma (F1 at weaning) SVCT2 (F1 at weaning)
012 (F1 at weaning) s 20
1.5
= 8. 1.5 M
3 z O oringmuscie (1atwesning s
£ 08 8 . H Widupe Gu'con _Gue'® oy F .
- 510 £7 g svem n o § o
H H ° 2 e [m——s  §
£ o0s 3 E & £ svem L P
% o 2 HEE | -
£ T g, HEM s
2 0.0
0.00 4 < 0 3
00 T LS qy(f\ (,f W
o ¢ P e & ——— e
& male male

male

female




image6.tiff
@ swasazemremiontmiw moasicent ) 127 xpression of mice myogeniccals (€ Siasez wpressianf i myegicco

[ R ———
prsiviond

at proliferation anson i

v 4, g
. H HP

o 3| rooms r-aom ;

1 M 1

& e .

ren Te  res

Vitamin C supplementation at proliferation stage Vitamin C supplementation at fusion stage




