7\

/

OxRADD \

oxRADD+O ©

)
|
A

1. Z T8

MOITIN
\\80; RE-recomb

__’é‘_y,;;_ﬂi ,‘_:é_ﬂ_ﬂ_

-H %
A

A /
sawco 13-4

WT __ n_‘_;,,

4 months

B
(y Con

23 months

/

28 months

Fluoroscent intensity (a.u) Fluoroscent intensity (a.u)

Fluoroscent intensity (a.u)

= 1500 _
E o
% ] *xxx HCon
N i
2 10004
[]
S
O 5004
(6]
5 OIO gio
0- | I
Q O
- Female
OxRADD + Fem
4%105-
3x106- ,*
2x108 ——
1%106
TTTTTTTTTTTTTTTTTTTTITITTITITTITT
0 10 - i
Age
2.5%x106 o
2x106- #".*
1.5x100 W %
1%10°6- V
sx10]
0 +rrrrrrrrrrrererrrrrr
0 10 - i
Age
2.5%105 .
2x108 /#
15x1064 " B g
*
1%10°- *
o
5%105
o-mm

20 30

Age

Supp Fig 1



SKM-KO
SKM-KO

Il Con
HElCon

01
0
0
0
0

< (2] N -
A.x;awhd.:omm__oo

1
o
N

(%) sa1qid il odAL

TA

B Quad

O
mﬂmv O+

I T T 1
5 0 5 0
1

(%) saiqi4 v 8dAL

[ °. O
O

0-

e © o o
o o o o
o o o o
< o N
ANEEV BaJe 19q1) UBd\

1

C Soleus

1
o o o
o

T T
o o
o n
N - -

Supp Fig 2



E==Young Con

~ Young SKM-KO

ns

(2]
c

T
o
o wn
-

T
o
n
-

Ll 1 1
n o

154
0

ANEE\ZEV 99104
olue)9] pPazijew.IoN

(ww) vso
ajasnw yng

B

ns

"
o

1 1 1 1 1
 ©®© o = ©o
e e e @2 9
©c © © o o

() ybrom Apog (s) uopoenuod xe 0} sl

Supp fig 3



A.

Fast IIB marker

Myhd

uMAPZ

ik

ar

P

Fast IIX marker

[

Myh1

umMarz

=y

- |
e
s

Fast IIA marker

Myh2

umMarz

-

0.10
0.08
0.06
0.04
0.02

0.00

0.15

0.10

| N [ SN S

TT L

Senescent scores (Senmayo)

&

*RE

¥©

Senescent scores (Sensig)

AR

o

Myhz-.ua.DOnauaaun

rerERele] Iole]l loXeXeXeXel°le

i1 OGOOBO 0000000
s OO00000000000
mez1 OQO0000 0000000
peaal 1 1 8] 1 (olelelel I 1

1@ ° @@ ¢ © o @ 0o 0 0 0 o
Col22a1 5 L
Ankrd1 < e e
Csrp3+ © L

Pax7 [ ]

Cd34 - c e
Pdgfra = . -

Dend ¢ o - . @ e @ s o
Collal 5 - . .
Pecam1 = [ ]

Cdh5 L]

Kdr < L]

Rgs5 = . . .

Kcnj8 4 .

Notch3 = L] L ]

Sex o
Tnmd

Mk o -

Chrne 4 . .

Chrnal = .
Muskd © o = o o o o o Y
ipdd ® = @ © o 0 5 ¢ : o 0o @ =
€d68 -

Adgrel .
Csfir - .
Lyz2 4 .

L S S e S S S SR A S |
22 £ P H H
% ¥ = £ BE
E £ = § e fgz
n

Mean expression Fraction of cells

in group in group (%)
o000

%o 05 10 20 40 60 80 100

e

0.10 -

0.05

0.00

& ®
*

0.15 7

0.10

0.05

& ©

1aqu

“ueg

2 LW 'seq

Sdvd

*3uad

[ ‘opuaL

‘ydoudep

D.

Female Fast lIB: Upregulated Metabolic Pathways in Skm-KO

Cliff's & = 0.342 (higher in KO) Cliff's & = 0.241 (higher in KO) Cliff's & = 0.211 (higher in KO)
0.15 — 075 —=— 1.00
0.75
£ 0101 g 050
g2 u 13
2 3 ]
E £ 8 o050
2 [y z
0.05 1 0.25
0.25
0.00+ 0.00 P 0.00
S o
& 8 R S
& 3 b
[y %‘{g'\ (_,é\ 6‘5({ f}? 5}85
SISt s.0n 8190 {higher inl<O) Cliff's & = 0.124 (higher in KO) Cliff's & = 0.039 (higher in KO)
0.20 1
0.15 7
— 0.30
0.25
0.15 °
3 % 0101 2 o020
B £ <
3 @ z
£ 0101 2 £ 015
g & £
3 0051 0.10
0.05 1
0.05
0.00 - = 0.00 - <
o)
0&\0 4\* & 5\*
< & G <
Female Fast IIB: Cliff's & = -0.028 (higher in WT) Cliff's & = -0.007 (higher in WT)
Downregulated 010 — 025
Metabolic Pathways
in Skm-KO 0.08 020
c
2
o @
g 006 £ o5
‘s 3
E a
8 oos 010
o
002 0.05
0.00
0.00 T p
& *
&
Female Fast IIB

Pecx Pdk4 Me3

Ldhb

Phkal Gys1 Gbel Ugp2

Ppplr3c

Pyruvate metabolic score drivers

0.7
0.6
.05
0.4
E 0.30 0.48 .03
0.2
|

Skm-KO

Control

Glycogen metabolic score drivers

IG.S[]

.0.45
-0.40
. 034 0.42
-035
: 0.32 030 .030
. 020 025 0.25
Control Skm-KO

Carbohydrates metabolic score drivers

op? I W2
Goer
Ho N 03 035
Gysl - 022 029
Pfkfb3 . 025 017 030
Hs3st5 « 0.25 022
Pox - 0.14 023
Aldh1al . 013 023 025
Phkal - [F3] 023
Pffb1 - 0.19 0.22
#3galt1 . 019 019 020
Ppplric. 018 017
Extl . 013 016 .0.15
stac2 T
by oo | oo |
o SCEN M |0
s
koo [ o
;(n 0.02 0.03 005
Sdc2
Control Skm-KO

Per-group Spearman correlation

s & & b © o
Bog = & 3

Supp Fig 4



Model Cross Validation across 25 Data splits for Female metacells Model Cross Validation across 25 Data splits for Male metacells
—— Method ® Method
0.9 A
BE suoE 08 1 * BE suoe
E Random Permutation E Random Permutation
0.8 A
0.7
S
<07 4 S
<
0.6
0.6 1 o
05 $ 0.5 !
SLIDE Random Permutation SLIDE Random Permutation
Method Method
Standalone Z15: Regulation of Energy Metabolism and Muscle Adaptation Standalone Z29: Calcium Signaling

| AX30102110R0 |

higher expression in WT higher expression in KO higher expression in KO JLTLEC N EENIEN

Supp fig 5



1 1
o o

T T
o o
n o w0
-

-

juswiyouug jeuonoel

.TTI_

ns

AKG

Ll
o
N
o
o

0.005+

1
o
=]
hd
o

0.0154
0.0104

juswiysiiug jeuonoely

¢ 8 S
(@]
* >
=
8
L]
<C
1 1 1 1 1
o 0 = 0 o
N - - = S
o o o o o

juawiyolug jeuonoel

0.06 |
L]
: RS
Pyruvate

e [B-Actin

30 1hr 2hr 4hr 6hr

W ——— — - (H2AyX
NS B-actin
+
mins

*
CoASSG

1
o
-
o

0.005+

© o
- o
e d e
o o o
juswiysuug jeuonoel

0.0525
CoASH

C

* %

*%

* %k

-
L

(a1

(19

T 1 1
Q Qe W
o - o

0
owiu) ajejoe]-

ns
1
*% NS

200000+

T T T
(=] (=] (=]
o o o
(=] (=] o
o o o
n o n
- -
(1sjonu/ny)

Aysuayul pyad

Doxo Doxo + pdk4i

Con

DAPI 100pm “.
DAPI 1uum ‘
Pdk4i

o

* k%

*%k%k

R

1 1
=3 o o

(%) 42y +OHIN
pajeajonuniniy

0 —

Cisplatin

uneldsio

L
B,

g ¢ =
(%) 19913 +OHIW®
pajesjonuniniy

Pdk4i

Cisplatin/5FU

Cisplatin/5FU

Con

nds

+Pdk4i

5FU

Pdk4i

Supp fig 6



¢

O
_ X
o <
S 00
c X X
600
onon
G .
E: o
(U] < R
4 +
<00 o
et B 1
o §53= @ T ®
X QOB ® ® A~
cS 1 s lo &
S . = —1% 9
o £ _—~tw E
I _Hnwv 3 Lo F
) ) ——
* < -— T
* c © — )
* (@) - TZ
* =
(Y} o <
* _
= *_ .
o (] T T T T 1
S M N v O 9w
T T T T 1 o o o o o 0.
& £ = o 2 22 8 ° a 0
- - - -
8 K& =2 I8 & 2 4/4v
(,-penb bw- _s-jowd) abueyo pjo4
Z
Xnj} O L L+ o+

ns
*
<} ?
o
o

@
|
+ -
+ +
-+

__m_um_n_ - x| o 5%
m_!‘ m 2 . o —o- e M_HH -+ !
L] * !

I T T T 1 o o o 1_ ! I T T T T —
mmmmod ,o.m,o.moo_ 8 8§ 8 R 2 °g0o=
AR &b = b (%) J9qu +OHIN® S 5 &
. (] L
(,-penb bw- _s-jowd) abBueys pio DayESONUMMMN
Xnjy 20 [+1] ()

Supp fig 7



A
SnRNA based pseudotime
100 100
80 o
75
=
60 O
a T 50
= O
5 40 7]
Q 5
20
0

UMAP1

C Reactome_Glycogen Metabolism
Cliff's & = 0.526 (higher in 34)

@ 055 -

o)

O 045

Q

()]

D o3

(2]

Y

5 025 l

o

5 0.15

?

S, 005

b~

> 1
:8 34 80
<

(YM2) (OM6 + OM9)
Chronological Age

R2= 0.102 B
P=4.75e-89
o 0.083
o
o 0.082
()]
2 0.081
>
T 0.080 1
¢
0.079
— 11
34 80 1.0
(YM2)  (OM6 + OM9) = 09
Chronological Age E 0.8
9 .
o 0.7
O
— 06
0.5

D@ Context sampling () )5 & ®

() 3 evenly spaced cells

Q Youngest 3 cells
(min PT)
Oldest 3 cells
(max PT)

Build ~8k context cell paragraphs

<BOS> gene_rank_1,
gene_rank_2, ... <EOS>

© Perturb gene of interest's rank in the Query Cell

<BOS>PDK4, gene_rank_2, ...
<EOS>

before inhibition

context cell 2 (YM2)

<BOS>gene_rank_1, ...
gene_rank_NPDK4 <EOS>

GOBP DNA damage response

(n=906)
- -Type 1l
®
0 20 40 60 80 100
Pseudotime
PDK4
-Type Il ®

0 20 40 60 80 100
Pseudotime

© 00@®

Sampling strategies from 34 year old (YM2) cells' pseudotime trajectory,
for capturing the cells with most signal of young transcriptome

context cell 2 (YM2)

query cell (any 80 year old cell)

@ Score perturbation affect

b

At distribution
across all query cells

after inhibition

Supp fig 8




