Cellular senescence

<logyo s>

10010 Smax
0

all genes

Te e .
.

Teee s

ma.x'imum =13

sink node genes

r Y
maximum = 2




Cellular_senescence

Development

| SMAD2

Adulihood

Onogerndc stress
Cuddative stress
Ionizing radiation
Telomers shortering |

———————— ] ————————

HLA-A
-

——————— = DMfdamape — — — — — e —— — — —
FIF3
- AKT3 2 {|__Tsci |

PIK3CA

———m wmrc | - CDKN2A

] { [ _momz2_}

*

FBXW11 T

-

e
M= i == B o e O

FOXO signaling pathwrase
rTOR signaling pathwasr

RHEB

[P =T ———— | P53 signaling pathwayr

2 [ wari | Es e

+p

CDKN2A

Turnor suppressor loss ROS [ b 4
o=
\" 777777777 W MAP2K3 ]_+P._[ MAPK14 | P [ 753 = —m| CDKN1A *p [ Rt }—[ E2r1 ]———ﬁ\ Cell cycle
I
e
\\ I R = Cell cyrcle arvest
——DHs L L Raw lﬁ[ A ——Ew cre lh-[ MYBL2 | LINS4 | FOXM1 |——— = S&HFs
i e ¥ Senescence Associated
| eterochrornatin Foci
| el e :
| RAD9B __ % Increased Iysosomal content
—— — > ro1l | P w[ AR |} Ew[ o | P [ coczn w[_cokz T T T T T T T T
HUS1 1
|
e o} o ——» [ —— S §
S Lom( snsp |
+p LA I | I (SSenescem%-hA:ssocmtegl |
Rapamymin O | [ mmor | | [Cereens | Translation - +p | seretory Phenotype | — e Paracrine senescence
e —— = ————— s Jrees )
Cewn:i el oA b————— —— — ——m=| [ TerB1_|[ I1GFBP3 [ seremer ])!
| e —
- DL
[ m[ PPP3CA | i »{ NFATCL b - —— — — — — ‘il
FTFC Lelitochondria I
Caleium signaling pathwasy |
- ﬁ o] |
—a— |
Stress —— —# ——| TRPV4 | ——— W0 — — — — — — — — — — — — — — - MCcU -0 -
e, ot ROS
b

04218 412019
() Kanehiza [ aboratories

Increased cell size

5 Cellular
senescence




Cellular_senescence ‘

sink nodes
Development
SASF _W—» TGFBR1 |

-
SMAD2

Developmental cues e |

Adulihood

Onogerndc stress
Cuddative stress
Ionizing radiation

&
77777 T D = e

HLA-A
-

ok

> (oo} (oo [ cowr
Ao (oo Tooa

————— ] ——— — — » DHAdamage — — — — — 8 — _ __ __ _—
FIF=
=N T

———m] wmrc | m{ cokn2A | { [ _momz2_}

’ |

-

\[Pse =T ———— | P53 signaling pathwayr

|
rTOR signaling pathwasr

T T T T ——+ — =] rrAS2_|—m[ RAFL ]lb[ MAP2KL ]lb[ MAPK1 ]Lb—e — |

CDKN2A

CDK4 CCND1

-F
Telomere shortening +p
Turnor suppressor loss ROS b 4
] - I | sl
o= -
\" === | MAP2K3 |— [ mapKi4 | TP53 & —[ CDKNIA [ Rt }—[ E2r1 ]——1\
n [ - @
b | MREL [ srRrL_|
——LHs L 4 e Raw lﬁ[ v —Ew cre lh-[ MYBL2 | LINS4 | FOXM1 |——— =
| NEN ¥
! (oo | L [ooa [ cows -
CDK1 ccnBs —-————
I RADSB
—— — > ro1t | w[ AR |} Ew[ o | P | [Ccoczn w-[ CDK2 T T T T T T T T T T
HUSL |
|
| (e o} — e ——-, I — .
(e ————— TR snr
+p mii,f | I (SSenescem%-hA:ssocmted
Rapamycin O | [ mror | | [ eraeeer | Translation -—— T il———| '[ ecre;rry mlnlty‘pe) ]
[ == ], ILIA IL6 CXCL8
| |
Cewn: el won bH————— — — — — ——m=| [ TerB1_|[ I1GFBP3 ][ seremer ])!
| Y ——
- DL
CALML6_| m[ PPP3cA | i »{ NFATCL b - —— — — — — ‘il
PTPC Mitochondsia I
Caleium signaling pathwasy |
- ﬁ [ oo ] |
Stress —— —# ——| TRPV4 | ——— WO — — — — — — — — — — — — — — - McU -0 -
e, ot ROS
~

04218 412019
() Kanehiza [ aboratories

Cell cyrcle arrest

S&aHFEs
Senescence fissociated
eterochroratin Foci )

I
|
+— — M Paracrine senescence
|

Increased cell size

Cellular
b

senescence




Cellular_senescence ‘

group 1

Development
SAEP

Developrmental cues b

Adulihood

Onogerndc stress

Cuddative stress
Ionizing radiation y

I &
- — — — — — — — = PIK3CA —————— — [ Foxo1

HLA-A
| A ]

PIK3CA

[ Tsc1

TP53

i |

*

FBXW11 T
RASSF5

-~
__\“\ CDKN1A CDK2 CCNE1
-

{| RHEB

FOXO signaling pathwrase
rTOR signaling pathwasr

Telomers shortering |
Turor suppressor loss
i
i
B
‘__oDMa L
Rapamsmin Cr
Stress — — — =

04218 412019
() Kanehiza [ aboratories

| B Teh

IL1A F _——
-

[Ceapnt |— ]

IL1A

CACNAID

|
+p !

[weowe |—F— [own |- —————+— |
|

|

Cell cyrcle arrest

S&aHFEs
Senescence fissociated
eterochroratin Foci )

T

__ W Increased lysosornal content

R~ - - e o N
+r
ROS [ ¥
777777 e Wy e T o e e o W
I
| 1— E
MRELT [ skt ] ¥
————JT———h- RAD50 lﬁ[ PV e I = [Ccoka [ convaz }— l--_——
NBN
I [Comoosse} ok e} 4 —————————— — — — — — —
| RAD9B
——— Rl | e AR *F | [Ccoczn | w-[ cpK2 ;T T T T T
HUS1 1
|
[E=rw e B - I [ — .
[wFel }————— - SHSE
b [ Senezcence-fissociated

Secretors Phenotype )
e [ [ cxcs ]
.‘l_ TGrB1 |[ 1GFBP3 || sereier ])!

|

|

—
L6 |

- DL
[ cAme |——m=[ PPP3CA |—p>[ NFATCL b o —— — — — — — — "I
PTPC IMitochondria I
chzsAA Caleium signaling pathwasy |
EE {ﬁ VDACL |
|
77777777777777 -
032+ ot ROS

— = Paracrine senescence

Increased cell size

5 Cellular
senescence




Cellular_senescence ‘
group 2

Development

SHZP

-
SMAD2

Developrmental cues T T T T T

Adulihood

Onogerndc stress
Cuddative stress
Ionizing radiation
Telomers shortering |

Turor suppressor loss

Vo _DHa J

I &
e
77777777 T D =
4 - = DHA darmage — — — — — 8
FIF3
= o T -y

————| srm
——={ coknza | |
*

(]

MYC

———m [ womz_}

T ity
e

-~
__\“\ CDKN1A CDK2 CCNE1
-

FOXO signaling pathwrase
rTOR signaling pathwasr

Cell cyrcle arrest

S&aHFEs
Senescence fissociated
eterochroratin Foci )

__ W Increased lysosornal content

RASSF5 | PPPICA
A sl +p +p
S T ey B gy e T B T - B oo T eoor }— N
+pi
RS
o — |

e [ vrraa | [ wapkia P ] CoRNIA m—ﬂj|__| o —
|

MRE11
| [ skt ]

- ————=— — — —=| RAD50 lﬁ[ ATM ]—ﬂhq CHEK2 [ coka [ conaz }—

| h 4
| L e (e .- —————————————
|
| RAD9B
—— — > mo1 | w[ AR |} Ew[cwEa ] P | [Ccoczn | w[_ cokz T T T T T T T T

HUS1 1

|
| o | ot t——u . N 5
————— . SASP
e -

Rapamycin O

IL1A Ff*f
-

MTOR |l|| ergsps | —————————— Translation

Stress — — — =

04218 412019
() Kanehiza [ aboratories

CACNAID

[ Senezcence-fissociated
Secretors Phenotype )

I
|
F

|
. |
[weoe f—F—ro [(zwen |- ————— R BT T CEE
Cewn:i el won b————— — — — |——I-IJ_ TGrB1 |[ 1GFBP3 || sereier ])!
I 7777777777
[ m[ PPP3cA | 3 w[ NFATCL | e "I
PTPC IMitochondria I
SLCZSAA Caleium signaling pathwasy ]
EE {ﬁ VDACL I
77777777777777 -
032+ ot ROS

— = Paracrine senescence

Increased cell size

Cellular
b

senescence




Cellular_senescence ‘

group 3

Development
SAEP

Developrmental cues b

Adulihood

Onogerndc stress

Cuddative stress

Ionizing radiation y

I T .

I &
77777777 T D = e

_' _______ DA damagE

e B
FOXO signaling pathwrase

PIK3CA

[Cress =7

3 s

FBXW11 T

[ P53 signaling pathweas

|
rTOR signaling pathwasr

= e e[k [ e

Telomers shortening 1, +p
Turnor suppressor loss ROS [
o=
\" 777777777 W MAP2K3 ]_+p-_| MAPK14 | TP
I
] |
\ | L
——Dbus 1 1 el e | w A BELTE
| NBN
' (BT
I RAD9B
——— [ Rl | [ AR G P |[Ccoczn i
HUS1 1
i
| (e} [ SR I S — N
JEE . SASP
+p m**’ | | [ Senezcence-fissociated
Rapamycin O { [ mToR | [ewesrr | Translation - +p | I Secretory Phenotyrpe )
[wrsre |—F— - ————— il——-| T T o]
Cewn: el w00 b o - ——m=| [ TerB1_|[ I1GFBP3 [ seremer ])!
| 777777777
- DL
[ cAme |——m=[ PPP3CA —F [Nt} e ——— — iil
FTFC IMitochondria I
Caleium signaling pathwasy |
- ﬁ o] |
f— R |
Stress —— —# ———| TRPV4 | ——— W0 — — — — — — — — — — — — — — - McU -0 -
e, ot ROS
b

04218 412019
() Kanehiza [ aboratories

Cell cyrcle arrest

S&aHFEs
Senescence fissociated
eterochroratin Foci )

I
|
+— — M Paracrine senescence
|

Increased cell size

5 Cellular
senescence




Cellular_senescence ‘

group 4

Development

SHZP

Developmental cues e |

Adulihood

Onogerndc stress
Oxidative stress
Ionizing radiation

-
SMAD2

- | CDKN2B CDK4 CCND1

&
77777 T = e

o |

e B
FOXO signaling pathwrase

————— [} ——— — — » DHAdamage — — — — — 8 — _ __ __ _—
FIF=
=N T

———m] wmrc | - cokn2A | i [

*

vom2 |

FBXW11

-

[ '

|
rTOR signaling pathwasr

P53 signaling pathway

2 [ wari [ Es e

CDKN2A

CDK4 CCND1

Telomere shortening 4
Turnor suppressor loss ROS p [ i +p b 4
o= 1 -
\" === | MAP2K3 |—E [ maPKi4 | P53 & —[ CDKNIA [ Rt }—[ e2r1 ]———ﬁ\
n [ - @
b | A [ skt ]
——DMs L L e RAw lﬁ[ v ——Ew[ cre lh-[ MYBL2 | LINS4 | FOXMI |——— =
| NBN ¥
| ]
| o] oo peomg |
| RAD9B
—— — > mo1l | w[ AR |} Ew[ o | P | [Ccocza | w[_cokz T T T T T T T T
HUS1 I
|
| (e o} o ——» D —— S §
S . snsp
+p IL1IA —— | | ¥ Senescence-fissociated
Rapamgmin O | [wmor ] I==n Translation - +p ! | Seeretory Phenatype )
(rcren]—— - ————— R BT T CEE
Cewn: el woon b————— — — — ——m=| [ TerB1 |[ I1GFBP3 [ seremer ])!
| e ——
- DL
CALML6_| m[ PPP3CA | i »{ NFATCL b - —— — — — ‘il
PTPC Mitochondsia I
Caleium signaling pathwasy |
- ﬁ [ oo ] |
Stress —— —# ———| TRPV4 | ——— W0 — — — — — — — — — — — — — — - McU -0 -
e, ot ROS
~

04218 412019
() Kanehiza [ aboratories

Cell cyrcle arrest

S&aHFEs
Senescence fissociated
eterochroratin Foci )

I
|
+— — M Paracrine senescence
|

Increased cell size

Cellular
b

senescence




Cellular_senescence ‘
group 5

Development

SASF | SMAD2

|
Devetopmenta e { ———————] —F———— S N -
| I I M=

Cieem]
FOXO signaling pathwrase

|
rTOR signaling pathwasr

——————— - DA damage — — — — — 8
PIF3
PIK3CA L | AKT3 a2 | TSC1
sdulihood I=
D — — | (oo}
! |
—_——— - — —— —m[ wmrc | - coknzA | { [ _vomz_] e T ————

*

FBXW11

Onogerndc stress §

P53 signaling pathway
+p
-

Cuddative stress
Ionizing radiation [
Telomers shortering |

— —=[ RRAs2_|—=[ RaRL ]lb[ MAP2K1 ]lb[ MAPK1 ]Lbfe — |

CDKN2A

Turnor suppressor loss ROS p i +p ¥
O |
\" === | MAP2K3 |—E [ mapPKi4 | P53 & —[ CDKNIA [ Rt }—[ E2r1 ]———ﬁ\
Y I . .
. . — ____JT___- RADS0 lﬁ[ v ——Ew[ cre BELTE lh-[ MYBL2 | LINS4 | FOXMI |——— =
NBN ¥
! [omers ] r.’ [eon e ————————————————
| RAD9B
—— — > mo1l | w[ AR |} Ew[ o | P | [coczn w-[  CDK2 T T T T T T T T T T T
HUS1 |
|
[E=rw o} o — -l —— S §
S . snsp
+p m**/ I I (SSenestcem%-hA:ssotcmtegl
Fapamyrin O | [ wrmor | _ Translation - srretor” notipe
] [wrore —"F— [ |-————— R BT T CEE
Cewni el won b————— — — — |——I-IJ_ TGFB1 _|[ 1GFBP3 || sereier ])!
|\ e —
[ camie | m[ PPP3cA | 3 w[ NFATCL | L . ‘il
PTPC Mitochondsia I
|
- ﬁ [ o] .
|
Stress —— — - ——{ TRPVA | — @y — ——— - [ wou | -0 —
e, = ot ROS
~

04218 412019
() Kanehiza [ aboratories

Cell cyrcle arrest

S&aHFEs
Senescence fissociated
eterochroratin Foci )

I
|
+— — M Paracrine senescence
|

Increased cell size

Cellular
b

senescence




Cellular_senescence ‘
group 6

Development

SHZP

— ol Torer |—w-[TcreR ]

| SMAD2

. - [ ooa [ o |

__\ CDKN1A CDK2 CCNE1
-
FOXO signaling pathwrase

|
rTOR signaling pathwasr

e
S A — I e 4
HLA-A
N - S S - D& daromge I
FIF3
PIK3CA - = AKT3 a2 [ Tsct
sdulihood =
****** - — — SIRTL || Foxo3
‘ — [Csrn_} !
! |
m———— —— ———m[ _wc } - CDKN2A | | [_vomz_] | T ey b

*

Onogerndc stress §

FBXW11 T

P53 signaling pathway
+p
-

Cuddative stress

Ionizing radiation [

— —#=[_RRAS2 |—m[_RAFL ]lbl MAP2KL ]lb| MAPK1 %’_773 ]

CDKN2A

Telomers shortening +p *
Turnor suppressor loss ROS [ +p b 4
o= 1
\" === | MAPK3 ]_+P._[ MAPK14 | P S e —m[ CDKNIA [ Rt }—[ e2r1 ]——-ﬂ\
n | - e
s , o]
e —— me T S T w[Twivele | tea | rouus }-——-w
|
|
| . e I e R -
| RAD9B
—— — >Rl o P | [Ccocza | w[_ cokz T T T T T T T T
HUS1 |
.
| (o} | - — S — N
s ———— b sa5p
+p IL1IA I —— | | ¥ Senescence-fissociated
Rapamyvin O | [vror ] L == | Translation -—— +p — il———| I Secretory Phenotype )
[ == ], == 0 (e [ ][ Ccxes |
rewn:i el wo0n4 b ———— — — ——m=| [ TerB1_|[ I1GFBP3 [ seremer ])!
| 777777777
- DL
[ camie | m[ PPP3cA | i w[ NFATCL | - - iil
PTPC Mitochondsia I
sLc25A4 Caleium signaling pathwasy |
v ER VDACL PPID |
|
- > - W ey |
- =% S e -
b

04218 412019
() Kanehiza [ aboratories

Cell cyrcle arrest

S&aHFEs
Senescence fissociated
eterochroratin Foci )

I
|
+— — M Paracrine senescence
|

Increased cell size

Cellular
b

senescence




Cellular_senescence ‘
group 7

Development

SHZP

Developmental cues e | ]

Adulihood

Onogerndc stress
Cuddative stress
Ionizing radiation

[ ez o e B

——— ]

I - SMAD2
e
77777777 T D =
———————— P T T T T ™ DA e
FIF3
= ]

|
rTOR signaling pathwasr

MYC

— ]

[ coknza |

{ [ _momz2_}

*

FBXW11

[P =T ———— | P53 signaling pathwayr

CDKN2A

-F

Telomere shortening +p
Turnor suppressor loss ROS [
A I R ———t" L —— TR s RPN ey N T & —m[ COKNIA o= [ R | (& F_R\
I
n [ - @
. . — ____JT___- RADS0 lﬁ[ v ——Ew cre CDK2 lh-| MYBL2 | LIN54 | FOXML |—— — =
v
NBN
| ]
| el e
—— — > ro1 | w[ AR P e[ o | P | [coczn w[  CDK2 T T T T T T T T T T T
HUS1 !
L» |
e e —— S §
e - ———— L/ s
+p m**f I I (SSenestcem%-hA:ssotcmtegl
Rapamgrin O | [wror_} | [ | Translation - . ecretory Phenotype
[were |—F— [EET}- ————— R BT T CEE
el }l—pppm @ —————————————————— — — — —— e — |——I-IJ_ TGrB1 |[ 1GFBP3 || sereier ])!
|\ e
- DL
[cams — w[Frroca - wlimcan}———— w66 —— — — — — — — "I
PTPC Mitochondsia I
Caleium signaling pathwasy |
- ﬁ [ o] |
Stress —— —# ———| TRPV4 | ——— W0 — — — — — — — — — — — — — — - McU -0 -
e, ot ROS
~

04218 412019
() Kanehiza [ aboratories

Cell cyrcle arrest

S&aHFEs
Senescence fissociated
eterochroratin Foci )

I
|
+— — M Paracrine senescence
|

Increased cell size

Cellular
b

senescence




Cellular_senescence ‘
group 8

Development

SHZP

| SMAD2

|
L] N Coen - ———————— Crotor] ’ ]
Developmental cuss | prsca | — T
N N I T — -
denag Coo T —
FOXO signaling pathwrase
FIF=
PIK3CA - [ AKT3 ‘P J[_Tsci {[_rHEB ]
Adulthood P mTOR. signaling pathway
T - — ——— [ srmz | [_Foxos
! I
for—— — — ———m] wmrc | m{ cDKN2A | { [ vomz_} } _____ P33 signaling pathway
7 * et
/ e
Onogerndc stress J,Jr RASSF5
Cuddative stress
Lonizing radiation  {—— — — — ——+ — =] rrAs2_|—m[ RARL |lb[ MAP2KL ]lb[ MAPK1 ]Lb—e —a-[ CDKN2A -
Telomere shortening +p
Turnor suppressor loss ROS [
o T 7pea 1
\" . A L [ varkia | *P s & —m-[ COKNIA CcDK2 -
] |
) | MRELE [ srRrL_|
). © U e oo M NN vy W NN e
| NEN ¥
| o mmm
| RAD9B
—— — > ro1i | w[ AR | Ew[cREan) P |[coczn w[  CDK2 T T T T T T T T T T
HUS1 I
L> i
E=r T S— b §
e ————— - s
+p IL1IA —— | | ¥ Senescence-fissociated
Raparmycin O | [ wmor | [Ceweser | Translation - +p | ! Secretory Phenotype )
(el —— (.- ————— —
0 (e [ ][ Ccxes |
[t - wnA b——————— — — — — — ———————— ——m=| [ TerB1_|[ I1GFBP3 [ seremer ])!
I 777777777
- DL
[ camie | m[ PPP3CA | s »[ NFATCL - —— — — — — ‘il
PTPC Mitochondsia I
Claleiure signaling pathosras |
- ﬁ [ o] |
- e — Trew2a ' e weo +— ey 0 N
s AN o] S -
~

04218 412019
() Kanehiza [ aboratories

Cell cyrcle arrest

S&aHFEs
Senescence fissociated
eterochroratin Foci )

I
|
+— — M Paracrine senescence
|

Increased cell size

Cellular
b

senescence




