Apoptosis

<logyo s>

10010 Smax
0

all genes
e o0 oo
L]
eee L]
e o L] o0
M L]
° l‘: L] °
LX)
LI L]
o L]
L] L]
o33
L]
L]
L3
e
L] LX)
o0
. -. L] L] ' 4
L]
L] L]
L] . : . L]
[d . :
g, e o

sink node genes

maximum = 4

e:' -
b .. [ ]
® .,
[ ] ° '. .: '.

maximum = 3




04210 62002
(3] his:

. o R, Cleavage of substrates —
Death Extrinsic (recepior- ER Disruption of misratuouls 0
recgpto mediatedypathway — e |
[ wesrio [ ersrios ER. stress a2+ . R . . |
Ca MCLL | — — — —m Bim-roediated mitochondrial
- e
FASLG __ACTB 1
Eroas Calgium signaling —— - Cell shri and |
pathwray = FASHibTans bEbbing IL
Ciytotoxdc T Lymphocytes ] Loss of intesrits of the — — — — — "™ Apopiosis
LS e T oo v [TOMAT] — — — —w- Loz gty of |
Matural killer (NE) PRFL
cells . |
[ PARP2 | ————m Low synthesis of
- polyt £DF Tihose) I
Matural killer ool p
2 =1L |
mediated cyintoxcity |
| - |
[ oFF8 | —=——" DM fragmentati J
[ INF }——m[ mersein - ntation _
Fppgransine
THF signaling Lisosomotropis | [BIRc2
pathiway ydetergents | v ry
TRAF2 = oaB2P_| Y Haoz
A |  BID CASP2
s’ =T -
e I ——— |
itochondeta | ¥ e T |
Inixinsic fmditoc ia- |
mediated) pathway gtt%]f:ll ¥ D& IDam;age | | |
Lyrsosoras L Exa - [Cserma ] | I I I
i \.E/l ' e Fro-apoptotis genes
L e BAKL BAX PIDD1
// D& [0 ][ aears | [ ressaer |
e ] , Pro-caspase-9 [rs
MCL1 o ~ -
- s e - ] - = T =]
Trophis factor mermbrane perms ation T AT
Tophis facte - o RORAES i patharay (Csecs | [Pwar: |
- s | I
e I I
— Bid ENDOG | [ .
- — >~ o~ _ENcen B _m DINA Fragraentation — — ——— f————{-» Apopiosis
' i o
vapia_| [ mapks | J |
___________________________________________________________________________________________ A
Fro-apoptotic genes
+p [N DH.A [mess [ rs | [ raste |
Pro-survival genes
DA [Cprenis | [ crar | [ BIRc2_|
Survival factors [ . PIEKI-J{:tl}c‘Evay ] ® O—= [Tcoose | [ TRARL | [ Botaur |
NGF NTRKL — [ PIK3CA |——®——m] PDPKL ]—+p> AKT3
- FIF3 )
Fro-survival genss
DA

i B B
[ s }——m[csrre |~ —m[ rrRas |— [ RaFL | ——m[ wapoki | — = waPKL |—

K anehisa Lahoratories




04210 62002
(3] his:

. o R, Cleavage of substrates —
Death Exirinsic (recepior- ER i i £ rdcrotbule b
recgpto mediatedypathway — e |
[ esrio [ ersrios ER. stress a2+ . R . . |
Ca MCLL | — — — —m Bim-roediated mitochondrial
- e
FASLG [ace ] .
Claleium signaling s — - Coll shuinkags and |
athva; SPTAL
pathwazy o rerabrane blebbing |L
. — ——— — " Apopiosis
Chptatoxdc T lymphocsrtes | integrity of the o
s —_— (LA ] ———— Lezs of integrity of }
Matural killer (NE) [ PRFL |
cells [PARP2 | ————® Low symthesis of ]
i 1 poly ETF-rihose)
Hatural killer cell b |
mediated cyintoxcity |
| - |
[ oFF8 | —=——" DM fragmentati J
[ NF —m[ mwersein - ntation _
Fppgransine
THF signaling Lisosomotropis | [BIRc2
pathiway ydetergents | . &
TRAF2 [ Das2iP_| b Hat2 - ; CASP2
kY BID
o =T -
e I ——— |
S T it it ity T
Inirinsic (mitochondria- | |
mediated) pathway gtt%]f:ll ¥ D& IDam;age | | |
— - | } } }
A s - ¥ i
[ HRaz_| Fro-apoptotic genes
e 4 -~ - BAKL BAX PIDDL
-
» -7 e D& [0 ][ aears | [ ressaer |
Pro-caspase-9 sz |—wo—m=
BevBamieed | [ o] v o
T mitorhondrial outer
. ilizati Apoptosoms P53 si
Trophic factor membrane | permesbilization iznaling BBC3 PMAIPL
Spuefoter v o RORAES i pathray (Cescs | [Pwvar: ]
- s I I
- . | |
-
Bid ™ [Cenpoc | | [
* ~—— e/ ——— —m DN & Fragmentation — ———— —— — — - Apopiosis
AIFML
¥ P . ITitochondzion I I
vapskia | [_MAPKs | » BAD . . L |
Tp [P elvsispinysispuispuissispaispsispsispaisysinsinpuinysiyainpsispsiupaisysineiepuinpsinyaispuispuiupel _ MinyeiepuinysinyeispuispsinpsispninpsiepuinpuinyeispuinpsinostiNINI -
Fro-apoptotic genes
DA [Tess_|[_ras | [ s |
Pro-survival genes
DA [Cprenis | [ crar | [ BIRc2_|
; [ FISK-fikt ] -—
Survival factors signaling pathway +p O—® [ cwoowss | [_TrRAFL | [ B2tz |
NGF NTRKL — ] PIKCA |——— W ——m] POPKI | —— =] AKT3
- PIF3 )
Fro-survival genss
DA

i B B
[ s }——m[csrre |<~—m nrAs |— [ RAFL |— [ wapoki |— = waPkL |—

K anehisa Lahoratories




Frotein process:

in

Degth Extrinsi tor- A lasEie e e Clesrags of substrates _
recitoxJ L ey ER o _ g Disruption of misretubule NI
[ wesrio [ ersrios ER stress cal* function |
a [ ] — — - B wsdi . .
FASLG __TR""F2 T MCLL _ - Bim T&f&g‘xgﬁlmﬂ I
_ 1 .
Coleiury signaling - — e Cell chuiniags and !
pathomray ] i rasribrans biebbing |
—_ L
) . s
e Temehoostes | R N | e L _____ | — — — = oo o integity of the i Apoplosis
N?]tsu_ral killer (ME) e I nuclear rmstrbirane I
L] ——— Bk Jows L
[earez | ymthesis of
Hatural killer cell o polyt S DP-ribose) IJ
mediated cyintoxcity !
| - |
- .
[ ane [ mersria + DM & fragrmentation y
Sphingosine
ATF4
THF signaling Lisasorantropic
pathiway ydetergents | A
—-_DAB2P_| Y Haoz _ b
o P BllD
¥ ¥ PR N R N M |
Inirinsic (mitochondria- | * i/ _________________________________________ ™ ‘} I
1C (INAToC. L~
mediated) pathway gtt%ﬁ ) DA Daraage I | i
i — v | | ! !
3 o 7 | bro-apopiotic genss
> - T e | ) ]
-~
» - e DM & [ B | [ aearr | [wessars |
[we ] Pro-caspase-9 [Fs |—w>o——»
— s oo W R WG L
Trophic fact membrane permeabilization A poptosomes 1053 si
defroation, 7 o (ORI ~ ot S
- ~ | I
T \\ | |
JBid ENDOG | !
e — -—-— ———— —m DML Fragmentation ————— ——— — = Apoplosis
AIFM1 | |
¥ 1ﬂ| N Mitochondrion ! I
[Cwesas] MAPKS | | BAD . . ) |
Tp (s ysiysiysinsiapsiepslspssyslyy eyl Myl A
Pro-apoptotic genes

Survival factors

PIZK-fikt
signalinig patboaay

NGF

NTRK1

— -
-«

[ PiacA J—————mo——m{ PoPki ]—+p> AKT3

FIF3

04210 62002
(3] his:

[z }—=[ csrere }/—:[ HRAS _|——m[  RAFL ]—+ph~[ MAP2K1 ]—+pb| MAPKL | —

K anehisa Lahoratories

oys [ | [mEE [ree]
S e
Pro-survival genes

— Cerar ] [Cerez ]

e e [ |

Pro-survival genes




i e Cle £ substrat
Death Exctrinsic (recepior- ER endoplastaic reticulim arvage of substrates ) ] ) —
l’ecim’J md.iated)paﬂegvay [, Dlsruph%n oft'rm.cmtubule NI
[ wesrio [ ersrios ER stress cal* ] Function ) |
(WS — — — - Bimmedisted nitochondrial |
FASLG - |
_ 1 .
Coleiys sigraling - — - Cell shrinkage and I
patharase SPTAL i meribrane blebbing |L
. - R tosi
gtede Tlhymphooytes |} N\ T LT | o Loss of integrity of the i Apoptosis
Hatura] ller (MK *[__eRe ] ruclear memrans I
oe — — — —= Low synthesis of J'
T — i PR EER 00 |
rnadiated cytotonoity I
| - |
— e - )
e == * DI & fragmentation _J
Srgnaneme
THF sigraling Lisosoractiopic | [eiRc2
pathiway RIPK1 4 detergents | ry
TRAF2 = pAB2IP I \ HaOz v
Bl m-|_ 8D CASP2
s’ i -
O S |
In « hondria. |/ v f/ _________________________________________ N “I I
irinsic (mitoc, fia-
mediated) pathway gtt%ﬁ v DHA Damage I | |
BAKL | |
Lysosome, v il } i |
_HTRAZ Fro-apoptotic genes
- -~ - BAK1 I BAX PIDD1
P pe .
-7 D& _ __APAFI __rpswp:
BawBak-induced il O e N
N ] e W - -
i membrane perms: ation P53 =
TERRAT T [CERaT] A 4 BHORES 3 iz [Coocs | o]
- s I I
e S I I
jBid - ENDOG ! [
. ———— - ———— —m DN & Fragmentation — ———— —— — — - Apopiosis
v v Mitoshondiion T
[waesia | [ mapks | BAD . . L |
Tp [ iy A
Pro-apoptotic genes
+p [N DH.A [mess [ ms_ | [ rase |
+p o +p o X Pro-survival genes
[Cehuk |——"m[ NFKBIA | — — Diegradation DA [Cprenis | [crar | [ BRC2_|
; [ PISK-Akt ] -
Survival factors . Ak . e NFKBL < = [Comose | [T7RARL ] [[eciaur |
NGF NTRK1 [ PkscA |——mo————m{ Porki |——m{ AKT3 [Cecizat |

04210 62002
(3] his:

Flane!

— -
4 PIF3

i B B
[ s }—m[csrre |<~—m] nrAs |— [ RAFL | — [ wAP2ki | — e[ WAPKL |—

a Lahoratories

Pro-survival genes




U421EI A
() Flanehis:

ApOpIosis
Deih 14
recepto:

[ wesrio [ ersrios
FASLG

8’10[0)01: T bymphocytes
Matural killsx I

Hatural killer cell
raediated cytotoxcity

THF signaling
path¥way

PRFL |

[~ TNFRSFIA

it (receptor

Exirinsi
mediated) pathway

TRAF2 ERNl

EIFZSl

CFLAR

Frotein process:

A lasEie e e Clearrage of substrates

ER. m J Disruption of'mj.cmtubule NI

B stiess M————r Bim- med.lated rmtochor\dnal !

[ || - disted mitoche: |
__ACTB 1

Caleium signling = — - Cell cuinkage and !

pathwray ] metrbrane biebbing |L

- = .
| ; . — Apopiusis

———————————————————— oA ] —— —— Loze o ey o the !

[PARPz | —— ——® Low synthesis of !

polyt EDF-rihose) |J

.

- |

— £~ — —® DHA fragmentation _J

Sphingo
TRADD P sie
Lisosomaotropis
ydetergents |
TRAF2 | ———m[ a2 | "\ HaOs
|
s
v

Trophic factor
dejrrration,

Intrinsic (mitochondria- |
mediated) pathway

e

v o]

|
|
: |
|
|

Fro-; aiﬂihjl][: glir\es
Apoptosoms

abilizat: 53 E
i m iz E—— —
S | |
1 o
- S R —

Pro-caspase-3

iBid

[ pvar: | [ Beca | AIEML I :
J |

Ilitochondrion

Pro-apoptotic genes

e [ msc]

Pro-survival genes

NF-x B signaling
pathwray
+n

NFKBIA

CHUK

PIZK-fikt
signalinig patboaay

— -

>3

anehiza [ ahoratories

AKT3

PIK3CA PDPKL ]—»

— —# Diegradation

e ——
ez ]

FIF3

e Ny M o

Pro-survival genes




04210 62002
(3] his:

i e Cle f substrat
Death Extrinsic (receptor. ER endoplasmmic reticulom ancage of substrates ) ) ) —
recitoxJ e dinted) patioray o _ g Disruption of misretubule NI

[ wesrio [ ersrios ER stress cal* function |

o - A . .
w B rpdisted itochendrial
FASLG - |
1
Clalciurm signaling . —— = Cell s}u’inkaﬁe and |
pathway SPTAL i merdbrane blebbing I
— \

. . iosi
GHgtoude Tlymphooytes § QN | Toe—eel ST _____ _ | QIR — — — - Loss of integrity of the i Apopiosis
Matural killer (MK) I Granzyme B pathway 7w Tuclear sk rane I
e caspases [FRl] — — — —®™ Low synthesis of

wmnthesis o
Hatural killer cell . poly(SDF rihose) !
raediated cytotoxcity [ oFea |
|
CASP3
| -~ - |
G s [ o + CASP10 CASP7 — 5 — ™ DNA fragmentation _J
Sphingosine
__ATFA
THF signaling Lisosoraotropic | [ BIRC2
pathiway ydetergents | &
TRAF2 '-iMJ I HaOz _ B:; =
A L _Bb T
o T -
B I ———— |
In [ hondria- I/ * i/ _________________________________________ 3 ‘} I
irinsic (mitoc, fia-
mediated) pathway gtt%ﬁ v DHA Damage I | |
Lysosoras ', . ’_BA” - | I } I
e el Fro-apoptotic e
s - -~ T BAK1 BAX PIDD1
» - D& [0 ][ aears | [ ressaes |
Pro-caspase-9 oO—m
- B i - i3 [rpss }|—»
~ s e o ] s =
T hic fact mermbrane permes: ation P53 =
d’gﬁmm?&f * P » _m '(MOMP) ~ fm,mg _BBCS _PMAIPl
- s I I
o I I
—/jBid ENDOG ! [
__________ —— — — — — — = DHN& Fragmentation —————F——— —| - Apopiosis
¥ P I I
vapsia | [ _mAPKs | J |
___________________________________________________________________________________________ A
Pro-apoptotic genes
+p [N DH.A [mess [ rs | [ rase |
Pro-survival genes
— [pren13 ] [ crar | [ BIRC2 ]
; [ PIZK-fikt ] -
Survival factors . Ak - O——® [cmoosse | [ TRAFL | [ BCLaLL |
NGF NTRK1 — ] PIK3CA | —— W ——m] POPKI | ——m=] AKT3
o g [Cecizar |
Pro-survival genes
D £

i B B
[ s }——m[csrre |~ —m[ nras |— [ RaFL | ——m-[ wapoki |— = waPKL |—

K anehisa Lahoratories




Deih 14 Exirinsic (recepior-
recepio, mediated) pathway
Do |
1 Fios

[ Fasic |——m FAS

Ciytotoxdc T Lymphocytes
e S e
Matural killer (ME) b
cells

Hatural killer cell
raediated cytotoxcity

PRF1

i
|

Frotein processing in
ER endoplasmmic reticulum Clearrage of substrates
L i i ubule
TUBAIB | —— — — = lsruph%n of roicrot
unetion
ER. stress

— — — — = Bira-msdixted mitochondrial

2+
Ca
ITPRL O CAPN1 CASP12 apoptotic events
ACTB 1

T
I
|
|
|
|

[ ane [ mersria
Sphingosine
THF signaling Lisosoraotropic
palshway RIPK1 4 detergents P |
TRAF2 [ Das2iP_| % HaCiz
A
s
A

MCL1

Trophic factor
dejrrration,

Ed
—
—

ATF4

Clalcium si i — — Cell shri and
e i reezibTans bibbing !
_ . i
| Loss of integrity of the - Apoplosis
—————————————————————— - Lozs of itegity of |
[PARP2 | —— ——® Low synthesis of !
polyt EDF-rihose) |J
|
oy |
— £~ — —® DHA fragmentation _J

{ [_BIRC2
v - Fy
-
BID CASP2
| _PIDDl —_
e |
Intrinsic ]mnd.nal/ * i/ _________________________________________ N “| I
insic (mito .
mediated) pathway gtt Bid v DHA Damage I | |
- il L !
- :
— Pro-apoptotic genes
// i BAKL BAX PIDD1
s
Eg
g P Froccaspase-o > DA [ B0 | [ arars | [ ressaes |
Bebatdred | —— - — o] K =1
poptosome

|
o

_______ — DM & Fragmentation — — — — — f————1 - Apoptosis
! !
| |

-

— A jpid

rmertbrmme | permesbilization
- (MIOME) .
- S
-

hd ¥»'F
vapsKis | (e ot — [0 ] & & s ) |
_________________________________________________ -
Pro-apoptotic genes
+p [N DH.A [mess J[ _rs | [ raste |
Pro-survival genes
DA [Cpreniz | [ crar | [ BIRc2_|
Survival factors [ . PIEKI-J{:tl}c‘Evay ] - O [coosc | [_TrRaF | [ BClau1 |
NGF NTRK1 — ] PIK3CA |———®>——m PDPKL AKT3
= o . |
— Pro-survival genes

i B B
[ s }——m[csrre |~ m[ nrAs |— [ RAFL | — [ wapoki | — = wAPKL |—

04210 62002

hiza [ aboratories

[

7 Elane!



Dieath
recepto:

[ wesrio [ ersrios

insic {recepior-

Extrins:
mediated) pathway

Frotein pmcessu‘lﬁ in
endoplasinic reticalom Clearrage of substrates

— — — —» Disruption of misrotubuls WI
unction i

|

|

|

|

ER.
ER. st
stress o

a+

Celoinm sigraling

— — — — = Bira-msdixted mitochondrial

apoptotic events

17———h- Ce]ls}u’inkaﬁeam:l
Comi]_J membrene Csbing

L
) . .
T lymphicf; e N T | i Loss of integrity of the e Apuptosis
Matural killer (ME) PRF1 |
cells x (MK ] ——— " Low sntesis of !
Hatural killer cell CFLAR po. _rihose
. [chee | 3 !
[Corea ] I
| - ) |
[ INF ——m[ mwersein - — = — —® D& fragmentation _J
Sphingesine ATF4
THF sigraling Lisosoractiopic
pathway '\ detergents |
I ? HaCz
A p
W =
4 * 3 |
Intxinsic (mitochondria- | |
e dria tBid v D& Darnage I i I
StBid 1 | i
v | | ! !
- -~ ¥ Ny
» Pro-apoptotic genes
A0 o] e ]
2]
T D& TPSaAPL
. — oy,
= b ot < gy WM s
i robrane ahilizati A poptosomes 153 si
TERLIT v o RORRES P S
P < | |
B \\ — DNAF tati L 4}* Apopilosis
————————————————— Tagrmesntation — — — — —|—— —
y “_|+p Diitochondrion _PMAIPl _Bsca __AIFMl | |
[Cwapacas | MAPK8 BAD — _ | 1
— ] E S J |
Tp [ iy A
Pro-apoptotic genes
+p . [0 DI [Cress | (S
[
Pro-survival genes
. DA [Cpreniz | [ crar | [ BIRc2_ |
Survival factors m} ® O—® [Tcoose | [ TRARL | [ Boras |
NGF NTRKL [ PkscA |———m————m[ POPKL ]—>+p AKT3 [CBcrear |

04210 62002
(3] his:

Flane!

— -
-«

FIF3

[z }—=[ csrere }/—:[ HRAS _|——m[  RAFL ]—+ph~[ MAP2K1 ]—+pb[ MAPKL _|—

[ MWAEPE ] .
ignaling patbosay DA Fro-survival genes
—— O _BCL2

a Lahoratories




04210 62002
(3] his:

ApOpIosis
Deih 14
recepto:

[ wesrio [ ersrios
FASLG

Ciytotoxdc T Lymphocytes
e S e
Matural killer (ME) b
cells

Hatural killer cell
raediated cytotoxcity

THF signaling
path¥way

PRFL |

[~ TNFRSFIA

NFKB1

. e e Clowvage of substra
insic (recemion endoplosimic reticulum aage of substrates _ _ ) —
edimTed) Dty ER: — s Dismptignofmicondule |
ER. stress as |
Ca - . .
T Bimnedied mitochondrial
! !
Calci ignali — - Cell shri and |
e Com [ =ebiBRi |
- .
| ; . — Apopiusis
T e T S T T T T T T g e — CERAT] —— — — Loms o ety o the !
[PARPZ | —— ——® Low synthesis of !
] poly £DF rbose) IJ
!
| - |
* — £~ — —® DHA fragmentation _J
Srgnaneme
]&n;osnm?tmpis | | [ BIRC2
& nts
\\ S Haca LAy +
kY - BID CASP2
o I —
-~ | |
Ing 0 hondria |/ ¥ f/ _________________________________________ K \I I
nrinsic (mitoc ia- |
i Ahowa tBid D& D
mediated) pa ¥ oEid ¥ [ ! I l
Lysosoras ', . ’_BA“ - | I | |
- -~ ¥ Ny
// - -~ BAKFm-aEDBEAt;tm ﬁgr‘:nm
=
» -7 D& [ B0 ][ arars | [ ressaer |
Fro-caspase-9
[Cwow | e B, N i [ress }|—»
~ Bexfarthdved . RgECEE N
; metrbrane | permesbilization poptosome P33 si
“dematn 7 ~ ] o (HORIES ~ Hicea [EEEEE] T
- s I I
o \\ I I
—/jBid ENDOG ! [
. ———— - ———— —m DN & Fragmentation — ———— —— — — - Apopiosis
v v Mitoshondiion T
[Cwweacas | MAPK8 BAD . . J 1
o Pl Sy /
Fro-apoptotic genes
+p | D [mess [ rs | [reste |
+p o +p o X Pro-survival genes
[chuk }——— =] NFKBIA |- — — Diegradation . [CPrPnis | [crar | [BiRc2 |
+p -—0—a _ __TRAFl _

PIZK-fikt
signalinig patboaay

L3

K anehisa Lahoratories

PDPK1 ]—+p> AKT3

—=[PKaca |——mo——=]
- FIF3 IADE
e ignaling pathowatr

[ Hras |——m[ RARL |—+p-| MAP2K1 |—+pb| MAPKL | —

Pro-survival genes




04210 62002
(3] his:

Frotein prpcess_u‘lﬁ in

Dedtn Extrinsic (receptor- ER endoplasinic reticulum Clemage of substrates ) ] ) —
l’ecim’J md.iated)paﬂegvay [, Dlsruph%n oft'rm.cmtubule NI
[ wesrio [ ersrios ER stress cal* ] Function ) |
[Cweti ] —— ——w Bimmedisted itochondrial |
FASLG - |
__ACTB 1
v Claloiurn signaling —— - Ce]ls}u’inkaﬁeam:l |
pathwiay ] metrbrane biebbing |L
Chyrtotoxic T lymphocytes . ) —— — — — * Apopiosis
e Tmehones | N\ Treel T _ _ | oma ] — — — —w Loss of integsity of the i
N?]tsu_ral iller (ME [ pRF1 Granzyme B pathway v nuclear memb rane |
bk caspases PARP2 | — — — —M= Low synthesis of !
[rarez_] wnthesis o
Hatural killer cell . poly(SDF rihose) !
raediated cytotoxcity ﬁ DFFA
- I
G - [ o + CASP10 CASP7 — 5 — ™ DNA fragmentation _J
Sphingosine _
_ATFA
THF signaling Lisosoraotropic | [ BIRC2
pathiway ydetergents | ry
TRAF2 = pAB2IP I \ HaCz v
A | B CASP2
ey L —
) |
C T e e e e e e e e e e e e e e e e e e e 5
Intrinsic (mitochondria- | ¥ f/ \| | I
mediated) pathway gtt%ﬁ v DHA Damage | | |
| ! |
Lysosome, AN v il | i |
_HTRAZ Fro-apoptotic nes
~ - ATM
y 1- L] BT
Pl P D& [0 | [Aeare | [ ressaer |
Pro-caspase-3 o~
" I R i3 [pss | e |
— IBnilr?iﬁé{I-lﬂlmd ]ﬁlucggtg}glhz ) e CYCS Apoptosome o FAS TNFRSF108
T hic fact mermbrane permes: ation P53 =
e RS S e o | Lo
- ~ | I
o Y I I
jBid - ENDOG ! [
. ———— - ———— —m DN & Fragmentation — ———— —— — — - Apopiosis
o AIFML | |
= = o = o
|} BAD . 3 ) |
T FOUR gty eyl - My 4
Pro-apoptotic genes
DH & [ 7pss [ Fas | [ Fasie |
Pro-survival genes
— [pren23 ] [ criar | [ BiRC2 ]
: [ PIZK-fikt ] -
Survival factors . Ak - O——® [cmooesc | [ TRAFL | [ BCLaLL |
NGF NTRK1 — ] PIK3CA |——— W ——m] POPKI | —— =] AKT3 BCL2AL
o g _
DA Pro-survival genes

[z }—»[ csrere }/—:[ HRAS _|——m=[ RAFL ]—+ph~[ MAP2K1 ]—+pb[ MAPKL |—

K anehisa Lahoratories

—— O _BCLZ




