
Figure 1

b

e

h

d

f

i

g
C

AS
IN

(µ
M

 in
 s

er
um

)

3h
rs

24
hrs

48
hrs

-2

0

2

4

6

Yo
un

g C
trl

Age
d C

trl

Age
d C

trl 
d7

Age
d+

CASIN
 d7

0

10

20

30

40

50

pg
/m

L

INFγ
** *

Yo
un

g C
trl

Age
d C

trl

Age
d C

trl 
d7

Age
d+

CASIN
 d7

0

50

100

150

200

pg
/m

L

IL-1b
**

* *

Yo
un

g C
trl

Age
d C

trl

Age
d C

trl 
d7

Age
d+

CASIN
 d7

0

500

1000

1500

pg
/m

L

IL-9

*
* *

**

60 75 90 105 120 135 150 165
0

50

100

Weeks

Pe
rc

en
t s

ur
vi

va
l

Aged Ctr

Aged CASIN

p<0.001

c

Cdc42tot

Cdc42GTP

C
trl

 y
ou

ng

C
trl

 a
ge

d

Actin

C
A
S
IN

 a
ge

d

Ctrl 
yo

un
g

Ctrl 
ag

ed

CASIN
 ag

ed
0

2

4

6

8

10

C
dc

42
G

TP
/C

dc
42

 to
ta

l

Bone marrow

**

Survival

a

Day 1 to 4: 25mg/Kg 

1 i.p. injection every 24 hrs

Aged Bl6

(75 week-old)

Day 0: 

PB analysis

Cytokine array

Day 7: 

PB analysis

Cytokine array

Day 35: 

PB analysis

CASIN

CASIN analog

Fig. S1

Yo
un

g C
trl

Age
d C

trl

Age
d C

trl 
d7

Age
d+

CASIN
 d7

0

2000

4000

6000

8000

pg
/m

L
IL-1a

**

Biological 

Age

Chronological 

Age

EPIGENETIC CLOCK

Methylated

Unmethylated

Age
d C

trl

Age
d C

ASIN
60

70

80

90

A
ge

 (w
ee

ks
)

*

Δ 9.02 weeks 

Biological Age

Chronological Age

Epigenetic clock 9 

weeks after treatment

IL-1b IL-1⍺INF"

IL-9



days

W
ei

gh
t g

r

0 7 35
0

10

20

30

40

Ctr aged
CASIN aged

CASIN

days

M
o 

co
un

t (
K/

µL
) 

0 7 35
0

1

2

3

Ctr aged
CASIN aged

CASINdays

Ly
 c

ou
nt

 (K
/µ

L)
 

0 7 35
0

5

10

15

Ctr aged
CASIN aged

CASIN days

NE
 c

ou
nt

 (K
/µ

L)
 

0 7 35
0

2

4

6

8

Ctr aged
CASIN aged

CASIN

days

%
 o

f C
d3

+ 
ce

lls
 in

 P
B

0 7 35
0

5

10

15

20

25

Ctr aged
CASIN aged

CASIN days

%
 o

f M
ac

1+
 a

nd
 G

r1
+ 

ce
lls

 in
 P

B

0 7 35
0

20

40

60

80

100

Ctr aged
CASIN aged

CASIN
days

%
 o

f B
22

0+
 c

el
ls 

in
 P

B

0 7 35
0

20

40

60

80

Ctr aged
CASIN aged

CASIN

days

RB
C 

co
un

t (
M

/µ
L)

 

0 7 35
0

5

10

15

Ctr aged
CASIN aged

CASIN
days

W
BC

 c
ou

nt
 (K

/µ
L)

 

0 7 35
0

5

10

15

Ctr aged
CASIN aged

CASIN

Supplementary Figure 1

c d

f

i

g

j

h

k

e

a b



Supplementary Figure 2
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