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Modulation of Apoptosis, Oxidative Stress and Inflammation
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Figure S1: A typical association network in STRING for computational protein interaction analysis
of studied targets. The colored nodes denote the proteins, while the edges signify the protein-
protein association as shown in the legend section. The interacting nodes with the central hub IL6
represented the predicted functional protein partners that include “NF-kf 17 Nuclear factor NF-
kappa-B p105 subunit, ‘“TGFB Transforming growth factor beta-1 proprotein, “Cxcl3” C-X-C
motif chemokine 3, “Cxcl2” C-X-C motif chemokine 2, “Bcl3” B-cell lymphoma 3 protein homolog,
‘Nlrp12° NACHT, LRR and PYD, domains-containing protein 12, ‘Map3k8’, Mitogen-activated
protein kinase 8 (Table S2).

https://version-12-0.string-db.org/cgi/network?networkld=bAOMMxvoAPWZ.



https://version-12-0.string-db.org/cgi/network?networkId=bA0MMxvoAPWZ
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Figure S2: A typical association network in STRING for computational protein interaction
analysis of studied apoptotic targets. The colored nodes denote the proteins, while the edges
signify the protein-protein association as shown in the legend section. The interacting nodes with
the central hub p53 ‘“TP53’represented the predicted functional protein partners that include
Apoptosis regulator BAX “BAX”, ‘Cytochrome c, “CYCS”, Caspase-3 subunit p12 “CASP3”,
and apoptosis regulator Bel-2, ‘BCL2’ (Table S3).

https://version-12-0.string-
db.org/cgi/network?taskld=bL 11f6yOnNPa&sessionld=bFOZWnol LXYK



https://version-12-0.string-db.org/cgi/network?taskId=bL11f6y0nNPa&sessionId=bFOZWno1LXYK
https://version-12-0.string-db.org/cgi/network?taskId=bL11f6y0nNPa&sessionId=bFOZWno1LXYK
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Figure S3: Effect of BTHP treatment (5 mg/kg) on the protein expression of the apoptotic markers
Bax (A, G), p53 (B, H), Bcl-2 (C, I), Caspase 3 (D, J), and cytochrome C (E, K) in EAC-induced
model. (F, L) represents the reference B-actin. (A-F) represents the western blots and (G-L)
represents chemiluminescent images for the examined markers.
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Figure S4. The 2D binding interactions for native co-crystallized ligands against targets (a) TGF-
B; (b) Glutathione transferase P1-1 (GSTP1-1); and (c) superoxide dismutase-1 (SODI),
respectively.



Table S1: The list of primer pairs of proinflammatory genes utilized in gRT-PCR analysis

Gene Name Forward primer Reverse primers
MUS IL-6, F5'-GAGGATACCACTCCCAACAGACC-3' R5-AAGTGCATCATCGTTGTTCATACA -3’
MUS TGF-p  F5’- TGATACGCCTGAGTGGCTGTCT -3’ R 5- CACAAGAGCAGTGAGCGCTGAA -3°

MUSNFKB  F 5’- GCTGCCAAAGAAGGACACGACA -3’ R 5'- GGCAGGCTATTGCTCATCACAG -3'

MUS GAPDH  F 5’- ACCCAGAAGACTGTGGATGG -3’ R5- ACACATTGGGGGTAGGAACA -3'




Table S2: Network Interaction Scores of Inflammatory Pathway Genes in Protein-Protein Interactions

nodel node2 nodel accession node2 accession nodel annotation node2 annotation score
Tgfbl Nfkb1 ENSMUSP00000002678 ENSMUSP00000029812  Transforming growth factor beta-1 proprotein; Nuclear factor NF-kappa-B p105 subunit; NF-kappa-B is a 0.534
Transforming growth factor beta-1 proprotein: pleiotropic transcription factor present in almost all cell types
Precursor of the Latency-associated peptide (LAP)  and is the endpoint of a series of signal transduction events
and Transforming growth factor beta-1 (TGF-beta-1) that are initiated by a vast array of stimuli related to many
chains, which constitute the regulatory and active biological processes such as inflammation, immunity,
subunit of TGF-beta-1, respectively. Transforming differentiation, cell growth, tumorigenesis and apoptosis. NF-
growth factor beta-1: Multifunctional protein that kappa-B is a homo- or heterodimeric complex formed by the
regulates the growth and differentiation of various ce Rel-like domain- containing proteins RELA/p65, RELB,
types and is involved in various processes, such as NFKB1/p105, NFKB1/p50, REL and NFKB2/p52 and the
normal development, immune function, microglia heterodimeric p65-p50 complex appears to be most abundant
function and responses to neurodegeneration. one. The dime [...]
Activation into mature form follows different [...]
Tgfbl 16 ENSMUSP00000002678 ENSMUSP00000026845 Transforming growth factor beta-1 proprotein: Interleukin-6; Cytokine with a wide variety of biological 0.892
Precursor of the Latency-associated peptide (LAP)  functions. It is a potent inducer of the acute phase response.
and Transforming growth factor beta-1 (TGF-beta-  Plays an essential role in the final differentiation of B-cells
1) chains, which constitute the regulatory and into Ig-secreting cells Involved in lymphocyte and monocyte
active subunit of TGF-beta-1, respectively. differentiation. Acts on B-cells, T-cells, hepatocytes,
Transforming growth factor beta-1: Multifunctional hematopoietic progenitor cells and cells of the CNS.
protein that regulates the growth and Required for the generation of T(H)17 cells. Also acts as a
differentiation of various cell types and is involved myokine. It is discharged into the bloodstream after muscle
in various processes, such as normal contraction and acts to increase the breakdown of fats and
development, immune function, microglia function to improve insulin resistance
and responses to neurodegeneration.
Tgfbl Cxcl2 ENSMUSP00000002678 ENSMUSP00000074885  Transforming growth factor beta-1 proprotein: C-X-C motif chemokine 2; Chemotactic for human 0.449
Precursor of the Latency-associated peptide (LAP)  polymorphonuclear leukocytes but does not induce
and Transforming growth factor beta-1 (TGF-beta-  chemokinesis or an oxidative burst.
1) chains, which constitute the regulatory and
active subunit of TGF-beta-1, respectively.
Transforming growth factor beta-1: Multifunctional
protein that regulates the growth and
differentiation of various cell types and is involved
in various processes, such as normal
development, immune function, microglia function
and responses to neurodegeneration.
Tgfbl BCL3 ENSMUSP00000002678 ENSMUSP00000113851  Transforming growth factor beta-1 proprotein: B-cell ymphoma 3 protein homolog; Contributes to the 0.553
Precursor of the Latency-associated peptide (LAP)  regulation of transcriptional activation of NF-kappa-B target
and Transforming growth factor beta-1 (TGF-beta-  genes. In the cytoplasm, inhibits the nuclear translocation of
1) chains, which constitute the regulatory and the NF-kappa-B p50 subunit (By similarity). In the nucleus,
active subunit of TGF-beta-1, respectively. acts as transcriptional activator that promotes transcription of
Transforming growth factor beta-1: Multifunctional NF-kappa-B target genes. Contributes to the regulation of
protein that regulates the growth and cell proliferation.
differentiation of various cell types and is involved
in various processes, such as normal
development, immune function, microglia function
and responses to neurodegeneration.
Nirp12 Nfkb1 ENSMUSP00000104293 ENSMUSP00000029812 NACHT, LRR and PYD domains-containing protein  Nuclear factor NF-kappa-B p105 subunit; NF-kappa-B is a  0.927

12; Plays an essential role as an potent mitigator of

pleiotropic transcription factor present in almost all cell types




inflammation. Primarily expressed in dendritic cells
and macrophages, inhibits both canonical and non-
canonical NF-kappa-B and ERK activation
pathways. Functions as a negative regulator of
NOD2 by targeting it to degradation via the
proteasome pathway. In turn, promotes bacterial
tolerance. Inhibits also the DDX58-mediated
immune signaling against RNA viruses by reducing
the E3 ubiquitin ligase TRIM25-mediated 'Lys-63'-
linked DDX58 activation but enhancing the E3
ubiquitin ligase RNF125 [...]

and is the endpoint of a series of signal transduction events
that are initiated by a vast array of stimuli related to many
biological processes such as inflammation, immunity,
differentiation, cell growth, tumorigenesis and apoptosis. NF-
kappa-B is a homo- or heterodimeric complex formed by the
Rel-like domain- containing proteins RELA/p65, RELB,
NFKB1/p105, NFKB1/p50, REL and NFKB2/p52 and the
heterodimeric p65-p50 complex appears to be most abundant
one.

Nirp12 16 ENSMUSP00000104293 ENSMUSP00000026845  NACHT, LRR and PYD domains-containing protein  Interleukin-6; Cytokine with a wide variety of biological 0.407
12; Plays an essential role as an potent mitigator functions. It is a potent inducer of the acute phase response.
of inflammation. Primarily expressed in dendritic Plays an essential role in the final differentiation of B-cells
cells and macrophages, inhibits both canonical into lg-secreting cells Involved in lymphocyte and monocyte
and non- canonical NF-kappa-B and ERK differentiation. Acts on B-cells, T-cells, hepatocytes,
activation pathways. Functions as a negative hematopoietic progenitor cells and cells of the CNS.
regulator of NOD2 by targeting it to degradation Required for the generation of T(H)17 cells. Also acts as a
via the proteasome pathway. In turn, promotes myokine. It is discharged into the bloodstream after muscle
bacterial tolerance. Inhibits also the DDX58- contraction and acts to increase the breakdown of fats and
mediated immune signaling against RNA viruses to improve insulin resistance
by reducing the E3 ubiquitin ligase TRIM25-
mediated 'Lys-63'-linked DDX58 activation but
enhancing the E3 ubiquitin ligase RNF125 [...]
Nfkb1 Tgfbl ENSMUSP00000029812 ENSMUSP00000002678  Nuclear factor NF-kappa-B p105 subunit; NF- Transforming growth factor beta-1 proprotein; Transforming 0.534
kappa-B is a pleiotropic transcription factor present  growth factor beta-1 proprotein: Precursor of the Latency-
in almost all cell types and is the endpoint of a associated peptide (LAP) and Transforming growth factor
series of signal transduction events that are beta-1 (TGF-beta-1) chains, which constitute the regulatory
initiated by a vast array of stimuli related to many and active subunit of TGF-beta-1, respectively. Transforming
biological processes such as inflammation, growth factor beta-1: Multifunctional protein that regulates
immunity, differentiation, cell growth, the growth and differentiation of various cell types and is
tumorigenesis and apoptosis. NF-kappa-B is a involved in various processes, such as normal development,
homo- or heterodimeric complex formed by the immune function, microglia function and responses to
Rel-like domain- containing proteins RELA/p65, neurodegeneration. Activation into mature form follows
RELB, NFKB1/p105, NFKB1/p50, REL and different [...]
NFKB2/p52 and the heterodimeric p65-p50
complex appears to be most abundant one. The
dime [...]
Nfkb1 Nlrp12 ENSMUSP00000029812 ENSMUSP00000104293  Nuclear factor NF-kappa-B p105 subunit; NF- NACHT, LRR and PYD domains-containing protein 12; Plays  0.927

kappa-B is a pleiotropic transcription factor present
in almost all cell types and is the endpoint of a
series of signal transduction events that are
initiated by a vast array of stimuli related to many
biological processes such as inflammation,
immunity, differentiation, cell growth,
tumorigenesis and apoptosis. NF-kappa-B is a
homo- or heterodimeric complex formed by the
Rel-like domain- containing proteins RELA/p65,
RELB, NFKB1/p105, NFKB1/p50, REL and
NFKB2/p52 and the heterodimeric p65-p50

an essential role as an potent mitigator of inflammation.
Primarily expressed in dendritic cells and macrophages,
inhibits both canonical and non- canonical NF-kappa-B and
ERK activation pathways. Functions as a negative regulator
of NOD2 by targeting it to degradation via the proteasome
pathway. In turn, promotes bacterial tolerance. Inhibits also
the DDX58-mediated immune signaling against RNA viruses
by reducing the E3 ubiquitin ligase TRIM25-mediated 'Lys-
63'-linked DDX58 activation but enhancing the E3 ubiquitin
ligase RNF125 [...]




complex appears to be most abundant one. The
dime [...]

Nfkb1 Map3k8 ENSMUSP00000029812 ENSMUSP00000025078  Nuclear factor NF-kappa-B p105 subunit; NF-kappa-  Mitogen-activated protein kinase kinase8; Required for 0.993
B is a pleiotropic transcription factor present in lipopolysaccharide (LPS)-induced, TLR4-mediated activation
almost all cell types and is the endpoint of a series of  of the MAPK/ERK pathway in macrophages, thus being
signal transduction events that are initiated by a vast  critical for production of the proinflammatory cytokine TNF-
array of stimuli related to many biological processes alpha (TNF) during immune responses. Involved in the
such as inflammation, immunity, differentiation, cell regulation of T-helper cell differentiation and IFNG
growth, tumorigenesis and apoptosis. NF-kappa-B is  expression in T-cells. Involved in mediating host resistance
a homo- or heterodimeric complex formed by the to bacterial infection through negative regulation of type |
Rel-like domain- containing proteins RELA/p65, interferon (IFN) production. Transduces CD40 and
RELB, NFKB1/p105, NFKB1/p50, REL and TNFRSF1A signals that activate ERK in B-cells and
NFKB2/p52 and the heterodimeric p65-p50 complex  macrophages, and thus may play a [...]
appears to be most abundant one. The dime [...]

Nfkb1 16 ENSMUSP00000029812 ENSMUSP00000026845  Nuclear factor NF-kappa-B p105 subunit; NF- Interleukin-6; Cytokine with a wide variety of biological 0.985
kappa-B is a pleiotropic transcription factor present  functions. It is a potent inducer of the acute phase response.
in almost all cell types and is the endpoint of a Plays an essential role in the final differentiation of B-cells
series of signal transduction events that are into lg-secreting cells Involved in lymphocyte and monocyte
initiated by a vast array of stimuli related to many differentiation. Acts on B-cells, T-cells, hepatocytes,
biological processes such as inflammation, hematopoietic progenitor cells and cells of the CNS.
immunity, differentiation, cell growth, Required for the generation of T(H)17 cells. Also acts as a
tumorigenesis and apoptosis. NF-kappa-B is a myokine. It is discharged into the bloodstream after muscle
homo- or heterodimeric complex formed by the contraction and acts to increase the breakdown of fats and
Rel-like domain- containing proteins RELA/p65, to improve insulin resistance
RELB, NFKB1/p105, NFKB1/p50, REL and
NFKB2/p52 and the heterodimeric p65-p50
complex appears to be most abundant one. The
dime [...].

Nfkb1 Cxcl3 ENSMUSP00000029812 ENSMUSP00000031326  Nuclear factor NF-kappa-B p105 subunit; NF- C-X-C motif chemokine 3; Ligand for CXCR2. Has 0.917
kappa-B is a pleiotropic transcription factor present  chemotactic activity for neutrophils. May play a role in
in almost all cell types and is the endpoint of a inflammation and exert its effects on endothelial cells in an
series of signal transduction events that are autocrine fashion.
initiated by a vast array of stimuli related to many
biological processes such as inflammation,
immunity, differentiation, cell growth,
tumorigenesis and apoptosis. NF-kappa-B is a
homo- or heterodimeric complex formed by the
Rel-like domain- containing proteins RELA/p65,

RELB, NFKB1/p105, NFKB1/p50, REL and
NFKB2/p52 and the heterodimeric p65-p50
complex appears to be most abundant one. The
dime [...].
Nfkb1 Cxcl2 ENSMUSP00000029812 ENSP00000269305 Nuclear factor NF-kappa-B p105 subunit; NF- C-X-C motif chemokine 2; Chemotactic for human 0.938

kappa-B is a pleiotropic transcription factor present
in almost all cell types and is the endpoint of a
series of signal transduction events that are
initiated by a vast array of stimuli related to many
biological processes such as inflammation,
immunity, differentiation, cell growth,
tumorigenesis and apoptosis. NF-kappa-B is a

polymorphonuclear leukocytes but does not induce
chemokinesis or an oxidative burst.




homo- or heterodimeric complex formed by the
Rel-like domain- containing proteins RELA/p65,
RELB, NFKB1/p105, NFKB1/p50, REL and
NFKB2/p52 and the heterodimeric p65-p50
complex appears to be most abundant one. The
dime [...].

Nkfb Bcl3 ENSMUSP00000029812 ENSMUSP00000113851  Nuclear factor NF-kappa-B p105 subunit; NF- B-cell ymphoma 3 protein homolog; Contributes to the 0.999
kappa-B is a pleiotropic transcription factor present  regulation of transcriptional activation of NF-kappa-B target
in almost all cell types and is the endpoint of a genes. In the cytoplasm, inhibits the nuclear translocation of
series of signal transduction events that are the NF-kappa-B p50 subunit (By similarity). In the nucleus,
initiated by a vast array of stimuli related to many acts as transcriptional activator that promotes transcription of
biological processes such as inflammation, NF-kappa-B target genes. Contributes to the regulation of
immunity, differentiation, cell growth, cell proliferation.
tumorigenesis and apoptosis. NF-kappa-B is a
homo- or heterodimeric complex formed by the
Rel-like domain- containing proteins RELA/p65,

RELB, NFKB1/p105, NFKB1/p50, REL and
NFKB2/p52 and the heterodimeric p65-p50
complex appears to be most abundant one. The
dime [...].

Map3k8 Nkfb1 ENSMUSP00000025078 ENSMUSP00000029812  Mitogen-activated protein kinase kinase kinase 8; Nuclear factor NF-kappa-B p105 subunit; NF-kappa-B is a 0.993
Required for lipopolysaccharide (LPS)-induced, pleiotropic transcription factor present in almost all cell types
TLR4-mediated activation of the MAPK/ERK and is the endpoint of a series of signal transduction events
pathway in macrophages, thus being critical for that are initiated by a vast array of stimuli related to many
production of the proinflammatory cytokine TNF- biological processes such as inflammation, immunity,
alpha (TNF) during immune responses. Involved in  differentiation, cell growth, tumorigenesis and apoptosis. NF-
the regulation of T-helper cell differentiation and kappa-B is a homo- or heterodimeric complex formed by the
IFNG expression in T-cells. Involved in mediating Rel-like domain- containing proteins RELA/p65, RELB,
host resistance to bacterial infection through NFKB1/p105, NFKB1/p50, REL and NFKB2/p52 and the
negative regulation of type | interferon (IFN) heterodimeric p65-p50 complex appears to be most
production. Transduces CD40 and TNFRSF1A abundant one. The dime [...].
signals that activate ERK in B-cells and
macrophages, and thus may play a [...]

Map3k8 6 ENSMUSP00000025078 ENSMUSP00000026845 Mitogen-activated protein kinase kinase kinase 8; Interleukin-6; Cytokine with a wide variety of biological 0.689
Required for lipopolysaccharide (LPS)-induced, functions. It is a potent inducer of the acute phase response.
TLR4-mediated activation of the MAPK/ERK Plays an essential role in the final differentiation of B-cells
pathway in macrophages, thus being critical for into Ig-secreting cells Involved in lymphocyte and monocyte
production of the proinflammatory cytokine TNF- differentiation. Acts on B-cells, T-cells, hepatocytes,
alpha (TNF) during immune responses. Involved in  hematopoietic progenitor cells and cells of the CNS.
the regulation of T-helper cell differentiation and Required for the generation of T(H)17 cells. Also acts as a
IFNG expression in T-cells. Involved in mediating myokine. It is discharged into the bloodstream after muscle
host resistance to bacterial infection through contraction and acts to increase the breakdown of fats and
negative regulation of type | interferon (IFN) to improve insulin resistance
production. Transduces CD40 and TNFRSF1A
signals that activate ERK in B-cells and
macrophages, and thus may play a [...]

Map3k8 BCL3 ENSMUSP00000025078 ENSMUSP00000113851 Mitogen-activated protein kinase kinase kinase 8; B-cell ymphoma 3 protein homolog; Contributes to the 0.443

Required for lipopolysaccharide (LPS)-induced,
TLR4-mediated activation of the MAPK/ERK
pathway in macrophages, thus being critical for

regulation of transcriptional activation of NF-kappa-B target
genes. In the cytoplasm, inhibits the nuclear translocation of
the NF-kappa-B p50 subunit (By similarity). In the nucleus,




production of the proinflammatory cytokine TNF-
alpha (TNF) during immune responses. Involved in
the regulation of T-helper cell differentiation and
IFNG expression in T-cells. Involved in mediating
host resistance to bacterial infection through
negative regulation of type | interferon (IFN)
production. Transduces CD40 and TNFRSF1A
signals that activate ERK in B-cells and
macrophages, and thus may play a [...]

acts as transcriptional activator that promotes transcription of
NF-kappa-B target genes. Contributes to the regulation of
cell proliferation.

16 Tgfbl ENSMUSP00000026845 ENSMUSP00000002678  Interleukin-6; Cytokine with a wide variety of Transforming growth factor beta-1 proprotein; Transforming 0.892
biological functions. It is a potent inducer of the growth factor beta-1 proprotein: Precursor of the Latency-
acute phase response. Plays an essential role in associated peptide (LAP) and Transforming growth factor
the final differentiation of B-cells into Ig-secreting beta-1 (TGF-beta-1) chains, which constitute the regulatory
cells Involved in lymphocyte and monocyte and active subunit of TGF-beta-1, respectively. Transforming
differentiation. Acts on B-cells, T-cells, growth factor beta-1: Multifunctional protein that regulates
hepatocytes, hematopoietic progenitor cells and the growth and differentiation of various cell types and is
cells of the CNS. Required for the generation of involved in various processes, such as normal development,
T(H)17 cells. Also acts as a myokine. It is immune function, microglia function and responses to
discharged into the bloodstream after muscle neurodegeneration. Activation into mature form follows
contraction and acts to increase the breakdown of  different [...]
fats and to improve insulin resistance. It induces
myeloma and plasm [...]
16 Nlrp12 ENSMUSP00000026845 ENSMUSP00000104293 Interleukin-6; Cytokine with a wide variety of NACHT, LRR and PYD domains-containing protein 12; Plays  0.407
biological functions. It is a potent inducer of the an essential role as an potent mitigator of inflammation.
acute phase response. Plays an essential role in Primarily expressed in dendritic cells and macrophages,
the final differentiation of B-cells into Ig-secreting inhibits both canonical and non- canonical NF-kappa-B and
cells Involved in lymphocyte and monocyte ERK activation pathways. Functions as a negative regulator
differentiation. Acts on B-cells, T-cells, of NOD2 by targeting it to degradation via the proteasome
hepatocytes, hematopoietic progenitor cells and pathway. In turn, promotes bacterial tolerance. Inhibits also
cells of the CNS. Required for the generation of the DDX58-mediated immune signaling against RNA viruses
T(H)17 cells. Also acts as a myokine. It is by reducing the E3 ubiquitin ligase TRIM25-mediated 'Lys-
discharged into the bloodstream after muscle 63'-linked DDX58 activation but enhancing the E3 ubiquitin
contraction and acts to increase the breakdown of  ligase RNF125 [...]
fats and to improve insulin resistance. It induces
myeloma and plasm [...]
16 Nkfb1 ENSMUSP00000026845 ENSMUSP00000029812 Interleukin-6; Cytokine with a wide variety of Nuclear factor NF-kappa-B p105 subunit; NF-kappa-B is a 0.986
biological functions. It is a potent inducer of the pleiotropic transcription factor present in almost all cell types
acute phase response. Plays an essential role in and is the endpoint of a series of signal transduction events
the final differentiation of B-cells into Ig-secreting that are initiated by a vast array of stimuli related to many
cells Involved in lymphocyte and monocyte biological processes such as inflammation, immunity,
differentiation. Acts on B-cells, T-cells, differentiation, cell growth, tumorigenesis and apoptosis. NF-
hepatocytes, hematopoietic progenitor cells and kappa-B is a homo- or heterodimeric complex formed by the
cells of the CNS. Required for the generation of Rel-like domain- containing proteins RELA/p65, RELB,
T(H)17 cells. Also acts as a myokine. It is NFKB1/p105, NFKB1/p50, REL and NFKB2/p52 and the
discharged into the bloodstream after muscle heterodimeric p65-p50 complex appears to be most
contraction and acts to increase the breakdown of abundant one. The dime [...].
fats and to improve insulin resistance. It induces
myeloma and plasm [...]
16 Map3k8 ENSMUSP00000026845 ENSMUSP00000025078 Interleukin-6; Cytokine with a wide variety of Mitogen-activated protein kinase kinase kinase 8; Required 0.689

biological functions. It is a potent inducer of the

for lipopolysaccharide (LPS)-induced, TLR4-mediated




acute phase response. Plays an essential role in
the final differentiation of B-cells into lg-secreting
cells Involved in lymphocyte and monocyte
differentiation. Acts on B-cells, T-cells,
hepatocytes, hematopoietic progenitor cells and
cells of the CNS. Required for the generation of
T(H)17 cells. Also acts as a myokine. It is
discharged into the bloodstream after muscle
contraction and acts to increase the breakdown of
fats and to improve insulin resistance. It induces
myeloma and plasm [...]

activation of the MAPK/ERK pathway in macrophages, thus
being critical for production of the proinflammatory cytokine
TNF-alpha (TNF) during immune responses. Involved in the
regulation of T-helper cell differentiation and IFNG
expression in T-cells. Involved in mediating host resistance
to bacterial infection through negative regulation of type |
interferon (IFN) production. Transduces CD40 and
TNFRSF1A signals that activate ERK in B-cells and
macrophages, and thus may play a [...]

116

Cxcl3

ENSMUSP00000026845

ENSMUSP00000031326

Interleukin-6; Cytokine with a wide variety of
biological functions. It is a potent inducer of the
acute phase response. Plays an essential role in
the final differentiation of B-cells into Ig-secreting
cells Involved in lymphocyte and monocyte
differentiation. Acts on B-cells, T-cells,
hepatocytes, hematopoietic progenitor cells and
cells of the CNS. Required for the generation of
T(H)17 cells. Also acts as a myokine. It is
discharged into the bloodstream after muscle
contraction and acts to increase the breakdown of
fats and to improve insulin resistance. It induces
myeloma and plasm [...]

C-X-C motif chemokine 3; Ligand for CXCR2. Has
chemotactic activity for neutrophils. May play a role in
inflammation and exert its effects on endothelial cells in an
autocrine fashion.

0.706

lle

Cxcl2

ENSMUSP00000026845

ENSMUSP00000074885

Interleukin-6; Cytokine with a wide variety of
biological functions. It is a potent inducer of the
acute phase response. Plays an essential role in
the final differentiation of B-cells into Ig-secreting
cells Involved in lymphocyte and monocyte
differentiation. Acts on B-cells, T-cells,
hepatocytes, hematopoietic progenitor cells and
cells of the CNS. Required for the generation of
T(H)17 cells. Also acts as a myokine. It is
discharged into the bloodstream after muscle
contraction and acts to increase the breakdown of
fats and to improve insulin resistance. It induces
myeloma and plasm [...]

C-X-C motif chemokine 2; Chemotactic for human
polymorphonuclear leukocytes but does not induce
chemokinesis or an oxidative burst.

0.936

16

BCL3

ENSMUSP00000026845

ENSMUSP00000113851

Interleukin-6; Cytokine with a wide variety of
biological functions. It is a potent inducer of the
acute phase response. Plays an essential role in
the final differentiation of B-cells into Ig-secreting
cells Involved in lymphocyte and monocyte
differentiation. Acts on B-cells, T-cells,
hepatocytes, hematopoietic progenitor cells and
cells of the CNS. Required for the generation of
T(H)17 cells. Also acts as a myokine. It is
discharged into the bloodstream after muscle
contraction and acts to increase the breakdown of
fats and to improve insulin resistance. It induces
myeloma and plasm [...]

B-cell ymphoma 3 protein homolog; Contributes to the
regulation of transcriptional activation of NF-kappa-B target
genes. In the cytoplasm, inhibits the nuclear translocation of
the NF-kappa-B p50 subunit (By similarity). In the nucleus,
acts as transcriptional activator that promotes transcription of
NF-kappa-B target genes. Contributes to the regulation of
cell proliferation

0.697




Cxcl3

Nkfbl

ENSMUSP00000031326

ENSMUSP00000029812

C-X-C motif chemokine 3; Ligand for CXCR2. Has
chemotactic activity for neutrophils. May play a
role in inflammation and exert its effects on
endothelial cells in an autocrine fashion.

Nuclear factor NF-kappa-B p105 subunit; NF-kappa-B is a
pleiotropic transcription factor present in almost all cell types
and is the endpoint of a series of signal transduction events
that are initiated by a vast array of stimuli related to many
biological processes such as inflammation, immunity,
differentiation, cell growth, tumorigenesis and apoptosis. NF-
kappa-B is a homo- or heterodimeric complex formed by the
Rel-like domain- containing proteins RELA/p65, RELB,
NFKB1/p105, NFKB1/p50, REL and NFKB2/p52 and the
heterodimeric p65-p50 complex appears to be most
abundant one. The dime [...]

0.917

Cxcl3

16

ENSMUSP00000031326

ENSMUSP00000026845

C-X-C motif chemokine 3; Ligand for CXCR2. Has
chemotactic activity for neutrophils. May play a
role in inflammation and exert its effects on
endothelial cells in an autocrine fashion.

Interleukin-6; Cytokine with a wide variety of biological
functions. It is a potent inducer of the acute phase response.
Plays an essential role in the final differentiation of B-cells
into lg-secreting cells Involved in lymphocyte and monocyte
differentiation. Acts on B-cells, T-cells, hepatocytes,
hematopoietic progenitor cells and cells of the CNS.
Required for the generation of T(H)17 cells. Also acts as a
myokine. It is discharged into the bloodstream after muscle
contraction and acts to increase the breakdown of fats and
to improve insulin resistance. It induces myeloma and plasm

L]

0.706

Cxcl3

Cxcl2

ENSMUSP00000031326

ENSMUSP00000074885

C-X-C motif chemokine 3; Ligand for CXCR2. Has
chemotactic activity for neutrophils. May play a
role in inflammation and exert its effects on
endothelial cells in an autocrine fashion.

C-X-C motif chemokine 2; Chemotactic for human
polymorphonuclear leukocytes but does not induce
chemokinesis or an oxidative burst.

0.957

Cxcl2

Tgfbl

ENSMUSP00000074885

ENSMUSP00000002678

C-X-C motif chemokine 2; Chemotactic for human
polymorphonuclear leukocytes but does not induce
chemokinesis or an oxidative burst.

Transforming growth factor beta-1 proprotein; Transforming
growth factor beta-1 proprotein: Precursor of the Latency-
associated peptide (LAP) and Transforming growth factor
beta-1 (TGF-beta-1) chains, which constitute the regulatory
and active subunit of TGF-beta-1, respectively. Transforming
growth factor beta-1: Multifunctional protein that regulates
the growth and differentiation of various cell types and is
involved in various processes, such as normal development,
immune function, microglia function and responses to
neurodegeneration. Activation into mature form follows
different [...]

0.499

Cxcl2

Nfkb1

ENSMUSP00000074885

ENSMUSP00000029812

C-X-C motif chemokine 2; Chemotactic for human
polymorphonuclear leukocytes but does not induce
chemokinesis or an oxidative burst.

Nuclear factor NF-kappa-B p105 subunit; NF-kappa-B is a
pleiotropic transcription factor present in almost all cell types
and is the endpoint of a series of signal transduction events
that are initiated by a vast array of stimuli related to many
biological processes such as inflammation, immunity,
differentiation, cell growth, tumorigenesis and apoptosis. NF-
kappa-B is a homo- or heterodimeric complex formed by the
Rel-like domain- containing proteins RELA/p65, RELB,
NFKB1/p105, NFKB1/p50, REL and NFKB2/p52 and the
heterodimeric p65-p50 complex appears to be most
abundant one. The dime [...]

0.938




Cxcl2 IL6 ENSMUSP00000074885 ENSMUSP00000026845  C-X-C motif chemokine 2; Chemotactic for human Interleukin-6; Cytokine with a wide variety of biological 0.936
polymorphonuclear leukocytes but does not induce  functions. It is a potent inducer of the acute phase response.
chemokinesis or an oxidative burst. Plays an essential role in the final differentiation of B-cells

into lg-secreting cells Involved in lymphocyte and monocyte
differentiation. Acts on B-cells, T-cells, hepatocytes,
hematopoietic progenitor cells and cells of the CNS.
Required for the generation of T(H)17 cells. Also acts as a
myokine. It is discharged into the bloodstream after muscle
contraction and acts to increase the breakdown of fats and
to improve insulin resistance. It induces myeloma and plasm
[-]

Cxcl2 Cxcl3 ENSMUSP00000074885 ENSMUSP00000031326  C-X-C motif chemokine 2; Chemotactic for human C-X-C motif chemokine 3; Ligand for CXCR2. Has 0.957
polymorphonuclear leukocytes but does not induce  chemotactic activity for neutrophils. May play a role in
chemokinesis or an oxidative burst. inflammation and exert its effects on endothelial cells in an

autocrine fashion.

BCL3 Tgfbl ENSMUSP00000113851 ENSMUSP00000002678  B-cell lymphoma 3 protein homolog; Contributes to  Transforming growth factor beta-1 proprotein; Transforming 0.553
the regulation of transcriptional activation of NF- growth factor beta-1 proprotein: Precursor of the Latency-
kappa-B target genes. In the cytoplasm, inhibits associated peptide (LAP) and Transforming growth factor
the nuclear translocation of the NF-kappa-B p50 beta-1 (TGF-beta-1) chains, which constitute the regulatory
subunit (By similarity). In the nucleus, acts as and active subunit of TGF-beta-1, respectively. Transforming
transcriptional activator that promotes transcription  growth factor beta-1: Multifunctional protein that regulates
of NF-kappa-B target genes. Contributes to the the growth and differentiation of various cell types and is
regulation of cell proliferation. involved in various processes, such as normal development,

immune function, microglia function and responses to
neurodegeneration. Activation into mature form follows
different [...]

BCL3 Nfkb1 ENSMUSP00000113851 ENSMUSP00000029812  B-cell lymphoma 3 protein homolog; Contributes to  B-cell ymphoma 3 protein homolog; Contributes to the 0.999
the regulation of transcriptional activation of NF- regulation of transcriptional activation of NF-kappa-B target
kappa-B target genes. In the cytoplasm, inhibits genes. In the cytoplasm, inhibits the nuclear translocation of
the nuclear translocation of the NF-kappa-B p50 the NF-kappa-B p50 subunit (By similarity). In the nucleus,
subunit (By similarity). In the nucleus, acts as acts as transcriptional activator that promotes transcription of
transcriptional activator that promotes transcription ~ NF-kappa-B target genes. Contributes to the regulation of
of NF-kappa-B target genes. Contributes to the cell proliferation
regulation of cell proliferation.

BCL3 Map3k8 ENSMUSP00000113851 ENSMUSP00000025078  B-cell ymphoma 3 protein homolog; Contributes to  Mitogen-activated protein kinase kinase kinase 8; Required 0.443
the regulation of transcriptional activation of NF- for lipopolysaccharide (LPS)-induced, TLR4-mediated
kappa-B target genes. In the cytoplasm, inhibits activation of the MAPK/ERK pathway in macrophages, thus
the nuclear translocation of the NF-kappa-B p50 being critical for production of the proinflammatory cytokine
subunit (By similarity). In the nucleus, acts as TNF-alpha (TNF) during immune responses. Involved in the
transcriptional activator that promotes transcription  regulation of T-helper cell differentiation and IFNG
of NF-kappa-B target genes. Contributes to the expression in T-cells. Involved in mediating host resistance
regulation of cell proliferation. to bacterial infection through negative regulation of type |

interferon (IFN) production. Transduces CD40 and
TNFRSF1A signals that activate ERK in B-cells and
macrophages, and thus may play a [...]
BCL3 IL6 ENSMUSP00000113851 ENSMUSP00000026845 B-cell ymphoma 3 protein homolog; Contributes to  Interleukin-6; Cytokine with a wide variety of biological 0.697

the regulation of transcriptional activation of NF-
kappa-B target genes. In the cytoplasm, inhibits
the nuclear translocation of the NF-kappa-B p50
subunit (By similarity). In the nucleus, acts as

functions. It is a potent inducer of the acute phase response.
Plays an essential role in the final differentiation of B-cells
into Ig-secreting cells Involved in lymphocyte and monocyte
differentiation. Acts on B-cells, T-cells, hepatocytes,




transcriptional activator that promotes transcription
of NF-kappa-B target genes. Contributes to the
regulation of cell proliferation.

hematopoietic progenitor cells and cells of the CNS.
Required for the generation of T(H)17 cells. Also acts as a
myokine. It is discharged into the bloodstream after muscle
contraction and acts to increase the breakdown of fats and
to improve insulin resistance. It induces myeloma and plasm

L]




Table S3: Network Interaction Scores of Apoptotic Pathway Genes in Protein-Protein Interactions

nodel node2 nodel accession node2 accession nodel annotation node2 annotation score
Apoptosis regulator BAX; Plays a role in the mitochondrial Apoptosis regulator Bcl-2; Suppresses apoptosis in a variety of cell
apoptotic process. Under normal conditions, BAX is largely systems including factor-dependent lymphohematopoietic and
cytosolic via constant retrotranslocation from mitochondria to th neural cells. Regulates cell death by controlling the mitochondrial
cytosol mediated by BCL2L1/Bcl-xL, which avoids accumulatic membrane permeability. Appears to function in a feedback loop

BAX BCL2 ENSP00000293288 ENSP00000381185 of toxic BAX levels at the mitochondrial outer membrane system with caspases. Inhibits caspase activity either by preventing  0.999
(MOM). Under stress conditions, undergoes a conformation the release of cytochrome ¢ from the mitochondria and/or by binding
change that causes translocation to the mitochondrion membrane to the apoptosis-activating factor (APAF-1). May attenuate
leading to the release of cytochrome c that then triggers apoptosi inflammation by impairing NLRP1-inflammasome activation,
Promotes activation of CASP3, and thereby apoptosis. hence CASP1 activation and IL1B release.

Apoptosis regulator BAX; Plays a role in the mitochondrial . . . A

appop'iotic progcess. Under norm)fal conditions, BAX is largely Caspase-3 subun!t pl2; Involved_ in the ac_tlvatlon cascade of
cytosolic via constant retrotranslocation from mitochondria to caspases rgspon5|ble for apoptosis execution. At the onset of

the cytosol mediated by BCL2L 1/Bcl-xL, which avoids apoptosis it proteolytically cleaves poly(ADP-ribose) pplymerase
accumulation of toxic BAX levels at the mitochondrial outer ~ (ARP) ata 216-Asp-|-Gly-217' bond. Cleaves and activates sterol

BAX CASP3 ENSP00000293288 ENSP00000311032 membrane (MOM). Under stress conditions, undergoes a regulatory element binding proteins (SREBPs) between the basic 0.884
conformation chanée that causes translocatic’m to the helix-loop-helix I.e ucine zIpper dom‘?m and the membrane
mitochondrion membrane, leading to the release of attachment domain. Cleaves and activates caspase-6, -7 and -9.
cytochrome c that then triégers apoptosis. Promotes activation Involveﬁ n the cleavaﬁe of Euntlngtlm. Triggers cell adhesion in

) ' sympathetic neurons through RET cleavage.
of CASP3, and thereby apoptosis.
Apoptosis regulator BAX; Plays a role in the mitochondrial
apoptotic process. Under normal conditions, BAX is largely
cytosolic via constant retrotranslocation from mitochondriato ~ Cytochrome c; Electron carrier protein. The oxidized form of the
the cytosol mediated by BCL2L1/Bcl-xL, which avoids cytochrome ¢ heme group can accept an electron from the heme
accumulation of toxic BAX levels at the mitochondrial outer group of the cytochrome c1 subunit of cytochrome reductase.

BAX CYes ENSP00000293288 ENSP00000307786 membrane (MOM). Under stress conditions, undergoes a Cytochrome c then transfers this electron to the cytochrome 0.993
conformation change that causes translocation to the oxidase complex, the final protein carrier in the mitochondrial
mitochondrion membrane, leading to the release of electron-transport chain.
cytochrome c that then triggers apoptosis. Promotes activation
of CASP3, and thereby apoptosis.

Apoptosis regulator BAX; Plays a role in the mitochondrial . . .
apoptotic process. Under normal conditions, BAX is largely Cellular tumo_r antigen p53; Acts as a tumor SUppressor In many
cytosolic via constant retrotranslocation from mitochondriato ~ UMOr types; induces growth arrest or apoptosis depending on the
the cytosol mediated by BCL2L 1/Bcl-xL, which avoids physml_oglcal circumstances and cell type. Invollved in cell cycle
accumulation of toxic BAX levels at the r"nitochondrial outer regulation as a trans-activator that acts to negatively regulate cell

BAX TP53 ENSP00000293288 ENSP00000269305 membrane (MOM). Under stress conditions, undergoes a division by controlling a set of genes required for this process. One  0.994
conformation chan ’ e that causes translocatié)n to thge of the activated genes is an inhibitor of cyclin-dependent kinases.
mitochondrion mer?1brane leading to the release of Apoptosis induction seems to be mediated either by stimulation of
cytochrome c that then triggers apoptosis. Promotes activation BAX ar)d FAS antigen expression, or_by repression qf B.CI'Z
of CASP3, and thereby apoptosis. expression. Its pro-apoptotic activity is activated via its intera [...]
Apoptosis regulator Bcl-2; Suppresses apoptosis in a variety of . . . . .
cell systems including factor-dependent lymphohematopoietic Apopto§|s regulator B(,jAX, Playsl a r%l_e' in the mltc_)ch?ndrllal
and neural cells. Regulates cell death by controlling the ai)/;)ptolt_lc processi l{ln ter tnorrlna t_con fItIOI’]S, tBA;‘X clis' irgtehy

- . - 2 cytosolic via constant retrotranslocation from mitochondria to the
BCL2 BAX ENSP00000381185 ENSP00000293288 mitochondrial membrane permeability. Appears to function in 00" e iated by BCL2L1/Bel-xL, which avoids accumulation 0,999

a feedback loop system with caspases. Inhibits caspase activity
either by preventing the release of cytochrome ¢ from the
mitochondria and/or by binding to the apoptosis-activating
factor (APAF-1). May attenuate inflammation by impairing

of toxic BAX levels at the mitochondrial outer membrane (MOM).
Under stress conditions, undergoes a conformation change that
causes translocation to the mitochondrion membrane, leading to the




NLRP1-inflammasome activation, hence CASP1 activation
and IL1B release.

release of cytochrome c that then triggers apoptosis. Promotes
activation of CASP3, and thereby apoptosis.

Apoptosis regulator Bcl-2; Suppresses apoptosis in a variety
of cell systems including factor-dependent
lymphohematopoietic and neural cells. Regulates cell death by
controlling the mitochondrial membrane permeability.
Appears to function in a feedback loop system with caspases.

Caspase-3 subunit p12; Involved in the activation cascade of
caspases responsible for apoptosis execution. At the onset of
apoptosis it proteolytically cleaves poly(ADP-ribose) polymerase
(PARP) at a '216-Asp-|-Gly-217" bond. Cleaves and activates sterol

BCL2 CASP3 ENSP00000381185 ENSP00000311032 Inhibits caspase activity either by preventing the release of regulatory element binding proteins (SREBPs) between the basic 0.987
p ye Y P! g the refe helix-loop-helix leucine zipper domain and the membrane
cytochrome ¢ from the mitochondria and/or by binding to the h domain. Cl d acti 6 -7and -9
apoptosis-activating factor (APAF-1). May attenuate attachment domain. Cleaves and activates caspase-6, -7 and -9.
inflammation by impairing NLRPl—ir;fIammasome activation Involved in the cleavage of huntingtin. Triggers cell adhesion in
hence CASP1 activation and IL1B release. sympathetic neurons through RET cleavage.
Apoptosis regulator Bcl-2; Suppresses apoptosis in a variety
of cell systems including factor-dependent
lymphohematopoietic and neural cells. Regulates cell death by ~ Cytochrome c; Electron carrier protein. The oxidized form of the
controlling the mitochondrial membrane permeability. cytochrome ¢ heme group can accept an electron from the heme
BCL2 cyes ENSP00000381185 ENSP00000307786 Appears to function in a feedback loop system with caspases. group of the cytochrome c1 subunit of cytochrome reductase. 0.997
Inhibits caspase activity either by preventing the release of Cytochrome c then transfers this electron to the cytochrome '
cytochrome ¢ from the mitochondria and/or by binding to the oxidase complex, the final protein carrier in the mitochondrial
apoptosis-activating factor (APAF-1). May attenuate electron-transport chain.
inflammation by impairing NLRP1-inflammasome activation,
hence CASP1 activation and IL1B release.
g\fpgeﬁ:c?it(re‘ﬁ:liitgzgiﬂ-zléaituopr?éiss:: d&;[r)](iptosw In a variety Cellular tumor antigen p53; Acts as a tumor suppressor in many
Iymphogematopoietic asd neural cFeJIIs Regulates cell death by tumor types; induces growth arrest or apoptosis depending on the
controlling the mitochondrial membraﬁe permeability physiol_ogical circumsta_nces and cell type. Invo_lved in cell cycle
Anpears to function in a feedback loop system with cés ases regulation as a trans-activator that acts to negatively regulate cell
BCL2 TP53 ENSP00000381185 ENSP00000269305 Inﬂ?bits caspase activity either b re\?en)t/in the releasepof ) division by controlling a set of genes required for this process. One  0.999
cytochromepc from theymi tochon{h?ia and /orgby binding to the of the ac_tiv_ated genes is an inhibitor qf cycli_n-dependgnt kin_ases.
apoptosis-activating factor (APAF-1). May attenuate Apoptosis induction seems to be mediated either by stimulation of
apop : INg Tact ). Viay I BAX and FAS antigen expression, or by repression of Bcl-2
inflammation by impairing NLRP1-inflammasome activation, . - A ; L
hence CASP1 activation and IL1B release. expression. Its pro-apoptotic activity is activated via its intera [...]
gai?aiii_fessl;gﬂz:gfe lfzc;rlggggggi;ne;r;ijtﬁgxaxqr?:z%ii? g:: Apoptosis regulator BAX; Plays a role in the mitochondrial
apoptosis it proteolytically cleaves poly(ADﬁ’-ribose) apoptot_ic Process. Under normal con_ditions, BA.X is Iarge_ly
polymerase (PARP) at a 216-Asp-|-Gly-217' bond. Cleaves and cytosolic via constant retrotranslocation from mitochondria to the
activates sterol regulatory element binding proteins (SREBPs) cytosql mediated by BCLZL%/BCI'XL’ .Wh'Ch avoids accumulation
CASP3 BAX ENSP00000311032 ENSP00000293288 between the basic helix-loon-helix leucine zioper domain and of toxic BAX levels at the mitochondrial outer membrane (MOM).  0.884
the membrane attachment dgmain Cleaves alrjmg activates Under stress conditions, undergoes a conformation change that
caspase-6, -7 and -9. Involved in t'he cleavage of huntingtin causes translocation to the mitochondrion membrane, leading to
Triggers éell a dhesién in sympathetic neurons through REf the release of cytochrome c that then triggers apoptosis. Promotes
cleavage activation of CASP3, and thereby apoptosis.
Caspase-3 subunit p12; Involved in the activation cascade of . . . .
casppases responsiblpe for apoptosis execution. At the onset of Apoptosis regulator Bcl-2; Suppresses apoptosis in a variety of cell
anontosis it proteolvtically cleaves nol (ADI5—ribose) systems including factor-dependent lymphohematopoietic and
gl pmerase ?PARPglat a 'gle-As -|?Gly-217' bond. Cleaves neural cells. Regulates cell death by controlling the mitochondrial
CASP3 BCL2 ENSP00000311032 ENSP00000381185 poly! P y ; membrane permeability. Appears to function in a feedback loop 0.987

and activates sterol regulatory element binding proteins
(SREBPs) between the basic helix-loop-helix leucine zipper
domain and the membrane attachment domain. Cleaves and
activates caspase-6, -7 and -9. Involved in the cleavage of

system with caspases. Inhibits caspase activity either by preventing
the release of cytochrome ¢ from the mitochondria and/or by
binding to the apoptosis-activating factor (APAF-1). May attenuate




huntingtin. Triggers cell adhesion in sympathetic neurons
through RET cleavage.

inflammation by impairing NLRP1-inflammasome activation,
hence CASP1 activation and IL1B release.

Caspase-3 subunit p12; Involved in the activation cascade of
caspases responsible for apoptosis execution. At the onset of
apoptosis it proteolytically cleaves poly(ADP-ribose)
polymerase (PARP) at a '216-Asp-|-Gly-217' bond. Cleaves
and activates sterol regulatory element binding proteins

Cytochrome c; Electron carrier protein. The oxidized form of the
cytochrome ¢ heme group can accept an electron from the heme
group of the cytochrome c1 subunit of cytochrome reductase.

CASP3 CYes ENSP00000311032 ENSP00000307786 (SREBPs) between the basic helix-loop-helix leucine zipper Cytochrome c then transfers this electron to the cytochrome 0.997
domain and the membrane attachment domain. Cleaves and oxidase complex, the final protein carrier in the mitochondrial
activates caspase-6, -7 and -9. Involved in the cleavage of electron-transport chain.
huntingtin. Triggers cell adhesion in sympathetic neurons
through RET cleavage.
Caspase-3 subunit p12; Involved in the activation cascade of Cellular tumor antigen p53: Acts as a tumor suppressor in many
g:z%izesfsr?g?;se'glljtifgl?ypgggjfsep?l;u(x%]ﬁ,ﬁtb?;; nset of tumor types; induces growth arrest or apoptosis depending on the
polymerase (PARP) at a 216-Asp--Gly-217' bond. Cleaves physiological circumstances and cell type. Involved in cell cycle
; i . regulation as a trans-activator that acts to negatively regulate cell
CASP3  TP53 ENSP00000311032 ENSP00000269305 ?Qgégg’s a)‘tgzts\fvf:r: [ﬁg‘g:;‘l’c%g:fxmgg b;}';‘f:)r(‘?e%rcol;e;”; o, division by controlling a set of genes required for this process. One 0956
domain and the membrane attachmentrziomain Cleaves 2?1(1 of the activated genes is an inhibitor of cyclin-dependent kinases.
] - : Apoptosis induction seems to be mediated either by stimulation of
activates caspase-6, -7 and -9. Involved in the cleavage of . ; . )
huntingtin. Triggers cell adhesion in sympathetic neurons BAX ar_]d FAS antigen expression, or_by re_preszlor) O.f B.CI 2
through RET cleavage. expression. Its pro-apoptotic activity is activated via its intera [...]
Apoptosis regulator BAX; Plays a role in the mitochondrial
Cytochrome c; Electron carrier protein. The oxidized form of apoptoltlc process. Under normall condltlc;ns, BAX |shlargely h
' ' cytosolic via constant retrotranslocation from mitochondria to the
:\Zenfg’torgtmg}etﬁehs;tngcirg:ﬁecgg :Sgﬁ;r)]titagfecl;grc%r;gﬁgn the cytosol mediated by BCL2L1/Bcl-xL, which avoids accumulation
CYCS BAX ENSP00000307786 ENSP00000293288 reductgse FC)Zytochrome ¢ then transfers this electron to the of toxic BAX levels at the mitochondrial outer membrane (MOM).  0.993
: . . ; L Under stress conditions, undergoes a conformation change that
%ﬁg@?\?ﬂﬂﬁ;’fgjﬁg ;r?_rprg:]ix’otnec;';il protein carrier in the causes translocation to the mitochondrion membrane, leading to
P ’ the release of cytochrome c that then triggers apoptosis. Promotes
activation of CASP3, and thereby apoptosis.
Apoptosis regulator Bcl-2; Suppresses apoptosis in a variety of cell
Cytochrome c; Electron carrier protein. The oxidized form of syster;ns |Ir;clud|nglfactor—(ljlegenc:]egt Iymphtl)lh emart]0p0|et|chan((11 |
' ' neural cells. Regulates cell death by controlling the mitochondria
the cytochrome ¢ heme group can accept an electron from the L S
hemeygroup of the cytoc%ron?e o1 subulr)ﬂt of cytochrome membrane permeability. Appears to function in a feedback loop
CYCS BCL2 ENSP00000307786 ENSP00000381185 reductase. Cytochrome ¢ then transfers this electron to the system with caspases. Inhibits caspase activity either by preventing  0.997
: - " p Lo the release of cytochrome ¢ from the mitochondria and/or by
%ﬁgﬁ?\?ﬂﬂﬁ;’fgjﬁg ;r?_'::g:]ix'(;nec;';il protein carrier in the binding to the apoptosis-activating factor (APAF-1). May attenuate
P ’ inflammation by impairing NLRP1-inflammasome activation,
hence CASP1 activation and IL1B release.
Caspase-3 subunit p12; Involved in the activation cascade of
Cytochrome c; Electron carrier protein. The oxidized form of caspases responsiblle forliipolptosis eX(-Z;CLEtiOh. Atbthe ;) ns‘it of
’ ' apoptosis it proteolytically cleaves poly(ADP-ribose) polymerase
the cytochrome ¢ heme group can accept an electron from the \ \ -
hemeygroup of the ytoc?]ronqe ) subuzi t of cytochrome (PARP) at a '216-Asp-|-Gly-217" bond. Cleaves and activates sterol
CYCS CASP3 ENSP00000307786 ENSP00000311032 regulatory element binding proteins (SREBPSs) between the basic 0.997

reductase. Cytochrome c then transfers this electron to the
cytochrome oxidase complex, the final protein carrier in the
mitochondrial electron-transport chain.

helix-loop-helix leucine zipper domain and the membrane
attachment domain. Cleaves and activates caspase-6, -7 and -9.
Involved in the cleavage of huntingtin. Triggers cell adhesion in
sympathetic neurons through RET cleavage.




Cytochrome c; Electron carrier protein. The oxidized form of
the cytochrome ¢ heme group can accept an electron from the
heme group of the cytochrome c1 subunit of cytochrome

Cellular tumor antigen p53; Acts as a tumor suppressor in many

tumor types; induces growth arrest or apoptosis depending on the
physiological circumstances and cell type. Involved in cell cycle
regulation as a trans-activator that acts to negatively regulate cell

CYCS TP53 ENSP00000307786 ENSP00000269305 reductase. Cytochrome c then transfers this electron to the division by controlling a set of genes required for this process. One  0.911
cytochrorﬁe oxidase complex, the final protein carrier in the of the ac_tlv_ated genes 1s an inhibitor Qf cycll_n-dependt_ent kln_ases.
mitochondrial electron-trans Yort chain Apoptosis induction seems to be mediated either by stimulation of

P ' BAX and FAS antigen expression, or by repression of Bcl-2
expression. lts pro-apoptotic activity is activated via its intera [...]
Cellular tumor antigen p53; Acts as a tumor suppressor in . . . . .
many tumor types; gi]ndupces growth arrest or apggtosis Apopto;ls regulator BAX; Plays a role_ in the mltoc_hondrlal
depending on the physiological circumstances and cell type. apoptolt_lc Process. Under normall con_dltl(]:ns, BAX |?1Iar3e_ly h
Involved in cell cycle regulation as a trans-activator that acts cytosolic via constant retrotranslocation from mitochondria to the
to negatively regulate cell division by controlling a set of cytoso_l mediated by BCLZL%/BCI'XL' .Wh'Ch avoids accumulation

TP53 BAX ENSP00000269305 ENSP00000293288 genes required for this process. One of the activated genes is of toxic BAX levels at the mitochondrial outer membrane (MOM).  0.994

an inhibitor of cyclin-dependeﬁt kinases. Apoptosis induction Under stressl condltlons,hundergoss adconformatl;on chzimg; that
f : p - causes translocation to the mitochondrion membrane, leading to
:i?irgesnt%)?Srgi?(;itegret;;hfgpbrzsiti'g?]ué?tgcr: -%feigészirgjnfﬁss the_ rele_ase of cytochrome c that then trigg_ers apoptosis. Promotes
pro-apoptotic activity is activated via its intera [...] activation of CASPS3, and thereby apoptosis.
Cellular tumor antigen p53; Acts as a tumor suppressor in . . . .
many tumor types; ?n dupces growth arrest or apggtosis Apoptosis regu_lator Bcl-2; Suppresses apoptosis in a variety of cell
depending on the r’)hysiological circumstances and cell type systerlns |Ir;clud|nglfactor-(ljlegen(:]egt Iymphcl)lh emart]0p0|et|chan((ij |
> . : ) neural cells. Regulates cell death by controlling the mitochondria
Involved in cell cycle regulation as a trans-activator that acts . S
0 negatively reguﬁate ce?l division by controlling a set of membrane permeability. Appears to function in a feedback loop
TP53 BCL2 ENSP00000269305 ENSP00000381185 genes required for this process. One of the activated genes is system with caspases. Inhibits caspase activity either by preventing  0.999
AN - " o . the release of cytochrome ¢ from the mitochondria and/or by
an inhibitor of cyclin-dependent kinases. Apoptosis induction - p Lo
seems to be med);ated eit%er by stimulation Ef%AX and FAS pmdlng to_the apoptosis-activating f_actor (APAF-1). May attenuiate
antigen expression, or by repression of Bcl-2 expression, Its inflammation by impairing NLRP1-inflammasome activation,
pro-apoptotic activity is activated via its intera [...] hence CASP1 activation and IL1B release.
ﬁilrlll;lizrt#or??;;:;l?sguisei;gég\s\?tﬁsa?rteus?grr :;ggtrgssissor n Caspase-3 subunit p12; Involved in the activation cascade of
depending on the physiological circumstances and cell type. caspases responsible for apoptosis execution. At the onset of
Involved in cell cycle regulation as a trans-activator that acts apoptosis it proteolytically cleaves poly(ADP-ribose) pplymerase
to negatively regulate cell division by controlling a set of (PARP) at a '216-Asp-|-Gly-217" bond. Cleaves and activates sterol

TP53 CASP3 ENSP00000269305 ENSP00000311032 genes required for this process. One of the activated genes is reg_ulatory eler_nent bl_ndln_g proteins (_SREBPs) between the basic 0.956
an inhibitor of cyclin-dependent kinases. Apoptosis induction heIIXAIOOp_Ze“X I_euccl:r;e npper((jiomgm and the mengbrane dq-9
seems to be mediiated either by stimulation of BAX and FAS ~ 2tachment domain. Cleaves and activates caspase-6, -7 and -9.
antigen expression, or by repression of Bcl-2 expression. lts Involved in the cleavage of huntingtin. Triggers cell adhesion in

- L ; S ' sympathetic neurons through RET cleavage.
pro-apoptotic activity is activated via its intera [...]
Cellular tumor antigen p53; Acts as a tumor suppressor in
many tumor types; induces growth arrest or apoptosis
depending on the physiological circumstances and cell type. Cytochrome c; Electron carrier protein. The oxidized form of the
Involved in cell cycle regulation as a trans-activator that acts cytochrome ¢ heme group can accept an electron from the heme
TP53 cYes ENSP00000269305 ENSP00000307786 to negatively regulate cell division by controlling a set of group of the cytochrome c1 subunit of cytochrome reductase. 0.911

genes required for this process. One of the activated genes is
an inhibitor of cyclin-dependent kinases. Apoptosis induction
seems to be mediated either by stimulation of BAX and FAS
antigen expression, or by repression of Bcl-2 expression. Its
pro-apoptotic activity is activated via its intera [...]

Cytochrome c then transfers this electron to the cytochrome
oxidase complex, the final protein carrier in the mitochondrial
electron-transport chain.




