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Mechanism of

action

Phase
of trial

Type of
cancer

Concomitant
therapies

NCB identifier/

reference

inducing MHC-1
expression - NF-kappa
beta stabilization,
regulation of NF-kappa
beta expression restored
IFN signaling

WNT/beta pathway
modulators

STING agonists

Inhibiting Death
Receptor-Mediated
Cytotoxicity

Inhibiting Granule-
Mediated Cytotoxicity

Inhibiting Apoptotic
Pathways Bcl-2
inhibitors

mutations leading to
increased tumor
survival - HER2
pathway

mutations leading to
increased tumor
survival - BRAF
mutations

mutations leading to
increased tumor
survival - EGFR
pathway

mutations leading to
increased tumor
survival - ¢-KIT
pathway

targeting MDSC cells -
phosphatidylinositol 3-
kinase (PI3K) delta

Adoptive cell therapies:
CAR-T

Adoptive cell therapies:
CAR-NK

Adoptive cell therapies:
CAR-P

Cytokine based
therapies

Chemokine based
therapies

inhibiting NO/iNOS
pathway

Inhibition of ARG1/2
activity

blocking of adenosine
pathway - targeting
A2A adenosine
receptors

targeting the IDO
pathway

blockade of PGE2
pathway

Hypoxia - targeting
HIF pathway

exosomes

Antibodies bi- and tri-
specific combinations

Anti-cancer vaccines

radiation

nanoparticles

Immune checkpoint
molecules - TIM-3
inhibitors

Immune checkpoint
molecules - LAG-3
inhibitors

Immune checkpoint
molecules - TIGIT
inhibitors

Immune checkpoint
molecules - CTLA-4,

Immune checkpoint
molecules - PD-1

Epigenetic mechanisms
- HDAC Inhibitors
(HDACI)

Epigenetic mechanisms
- Histone
Methyltransferase
Inhibitors (HMTi/
EZH2i

Epigenetic mechanisms
- Histone Reader
Protein Inhibitors

(bromodomain and
extra-terminal domain
proteins - BETi)

Epigenetic mechanisms
- DNA
methyltransferase
inhibitors

Stromal mechanisms -
CAFs targeted therapies

Sodium
stibogluconate

DKN-01

E7766 (eisai)

IGM-8444

Pre-clinical studies

BGB-11417

pyrotinib

HLX208

DZD9008

Imatinib

1PI-549

CEA CAR-T cells

NKG2D CAR-NK

No studies - pre-
clinical

NKTR-214
(Bempegaldesleukin)

Rintatolimod

Pre-clinical

Arginasel peptide:
ArgLong2 (169-206)
Peptide sequence

1LB2109

Epacadostat

CR6086

DFF332

Mesenchymal
Stromal Cells-
derived Exosomes
with KRAS G12D
siRNA

FS118

ACIT-1

radiation therapy

WGI-0301

Cobolimab

INCAGN02385

COM902

Tremelimumab

GLS-010
(zimberelimab)

Chidamide

tazemetostat

ZEN-3694

Azacitidine,
decitabine

Pritumumab

SHP2

Dickkopf-1
(DKK1) is a
modulator of the
Wnt and PI3K/
AKT signaling
pathways

highly potent
STING agonist

DR5 (death
receptor 5)

NA

highly selective
Bcl-2 inhibitor

pan-HER2
inhibitor

BRAF V600E
Inhibitor

selective,
irreversible EGFR
inhibito

BCR-ABL, ¢-KIT,
PDGFRA

specific PI3K
gamma inhibitor

CAE + cancer
cells

NKG2D

NA

cp122-
preferential IL2
pathway agonist

selective TLR3
agonist, immune

response
modulator

NA

Arg-1 inhibitor

A2AR antagonist

inhibitor of
indoleamine 2,3-
dioxygenase-1
(IDO1)

selective small
molecule
antagonist of the
prostaglandin E2
receptor, EP4
subtype

HIF-2 blockade

KRAS mutation

PD-L1, LAG-3

Stimulation of
tumour antigen-
specific T cells to
respond and kill

cancer cells

numerous targets

Lipid
Nanoparticle
Suspension of

Akt-1 Antisense
Oligonucleotide

anti-TIM-3

Anti-LAG-3

TIGIT Inhibitor

human
monoclonal
antibody against
CTLA-4

Fully Human
Anti-PD-1
Therapeutic
Monoclonal

Antibody

selective histone
deacetylase
(HDAC) inhibitor

EZH2 inhibitor
or - histone
methyltransferase
inhibitor

BET
bromodomain
inhibitor

demethylation
agents

ecto-domain of

vimentin on the

surface of cancer
cells

1,2

1/1b

NA

172

NA

NA

L2

1,2

12

12

1,2

1,2

Myelodysplastic
Syndromes/Acute Myeloid
Leukemia With One of the
65 Defined p53 Mutations

patients with advanced
mismatch repair proficient
oesophagogastric cancer

patients with advanced
solid tumors or lymphomas

patients with relapsed and/
or refractory solid cancers

NA

patients with mature B-cell
malignancies

HER2-positive Advanced
Colorectal Cancer patients

metastatic colorectal cancer
patients

patients with advanced
non-small cell lung cancer
with EGFR or HER2
mutation

patients with stage I1T
unresectable and stage IV
melanoma with C-KIT
gene mutation

Patients With Locally

Advanced HPV+ and

HPV- Head and Neck
Squamous Cell Carcinoma

patients with relapsed and
refractory CEA+ cancer

patients with refractory
metastatic colorectal cancer

NA

mCRPC patients who
received prior secondary
androgen receptor signaling
inhibitor therapy

patients with early stage
triple negative breast cancer

NA

patients with polycythemia
vera, essential
thrombocythemia

patients with advanced
solid malignancies

patients with metastatic or
locally recurrent breast
cancer patients

patients with pretreated
mismatch-repair-proficient

and microsatellite stable
metastatic colorectal cancer

patients with advanced/
relapsed ccRCC and other
malignancies with HIF20.
stabilizing mutations

patients with metastatic
pancreas cancer with
KrasG12D mutation

patients with advanced
malignancies

patients with pancreatic
and other cancers

patients with unresectable
non-metastatic pancreatic
cancer

patients with advanced
solid tumors

melanoma stage IV patients

patients with selected
advanced malignancies

subjects with advanced
malignancies

patients with
gastroesophageal cancer
and other
gastrointestinalmalignancies

patients with recurrent or
metastatic cervical cancer

patients with advanced
cervical cancer

subjects with relapsed/
refractory follicular
lymphoma

patients with metastatic
castration resistant prostate
cancer

patients with newly
diagnosed acute myeloid
leukemia

patients with brain cancer

NA

Atezolizumab

NA

FOLFIRT
Chemotherapy Regimen

NA

NA

trastuzumab

NA

NA

Toripalimab

NA

NA

NA

NA

Nivolumab, radiation,
Stereotactic body radiation
therapy (SBRT), CDX-301,

Poly-ICLC, INO-5151,

Drug:
CyclophosphamideDrug:
DoxorubicinDrug:
Doxorubicin
HydrochlorideDrug:
PaclitaxelBiological:
Recombinant Interferon
Alfa-2b
NA

Vaccine - PD-L1 peptide:
PD-LI Long (19-27)

NA

Retifanlimab, SV-BR-1-
GM, low dose
cyclophosphamide
Interferon Inoculation

Balstilimab

RADO01,
PDRO01,
NIR178

NA

NA

NA

Gemcitabine, Capecitabine

NA

TSR-042

INCAGNO02390

INCMGAO00012.

COM701

Cabozantinib,
Durvalumab

NA

Toripalimab

rituximab

enzalutamide;
pembrolizumab

Several concomitant drugs

NA

NCT04906031

NCT04166721

NCT04144140

NCT04553692

NA

NCT04883957

NCT04380012

NCT05127759

NCT03974022

NCT05274438

NCT03795610

NCT04348643

NCT05213195

NA

NCT03835533

NCT04081389

NA

NCT04051307

NCT05278546

NCT03328026

NCT05205330

NCT04895748

NCT03608631

NCT03440437

NCT03096093

NCT01972919

NCT05267899

NCT04139902

NCT04370704

NCT04354246

NCT03539822

NCT03972722

NCT04651127

NCT04762160

NCT04471974

NCT03164057

NCT04396717
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Bioactive

Epigenetic

Subclass Reference
compound Target
Quercetin Citrus ;:\ﬁsz’;ﬁ_s Anti-inflammatory, Anti-cancer (158-161)
i 5 Anti-cancer, anti-microbial, anti-inflammatory,
Widespread in o i . ) .
Flavonols Kaempferol 3 HDACs antioxidant cardioprotective, neuroprotective, and anti-  (162-164)
plant kingdom pi
diabetic
EGCG Green tea ggrg::ﬁ;: Anti-inflammatory, anti-cancer, antioxidant (162-164)
Flavonoids Luteolin p - ' o i o . 5
— Many fruits DNMT HDAC Anti-inflammation, antioxidant anti-diabetic anti-cancer (165-169)
Apigenin and vegetables HMT and HAT anti-bacterial and anti-parasitic
Hesperin DNMT DOTIL
Flavanones s Citrus fruits HMTs HDACs Anti-cancer (170-173)
i Anti-cancer, anti-inflammation, antioxidant, anti iz
Isoflavones Genistein Soybean DNMT HDAC " ) o *
microbial and anti-cancer
NFxB
—_ . - Bl besties SIRT1 DNMTs Ar:lt.l-nnfclzm?atory,rlncrease ms:lfn ﬂsensm\;lty, —
ilbenes esveratrol cardioprotective, anti-cancer, anti-inflammatory, —
and grapes | NExB LSDI IGF1 e ) gL
neuroprotective
Non-
flavonoids HDAC (190-192)
Lignans Curcumin Turmeric HATSs Notchl Anti-inflammatory, antioxidant, anti-cancer, anti-
® NEKB DNMT1 thrombotic and cardioprotective
HDAC
Sulforaphane Cruciferous
Glucosinolates  Isothiocyanates HDACs DNMTs Anti-cancer (193, 194)
PEITC vegetables
; Allyl . ;
Thiosulfonates Garlic HDACs Anti-cancer (195-197)
mercaptan

The source, targets and effects of each bioactive compound are explained. In red are indicated those targets that are inhibited, in green those that are activated and in orange those that can be both

activated o inhibited depending on the cellular context.
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Gene Localization Function get

ZDHHC1 ER, Golgi zDHHCI plays a crucial P53,
role in p53 palmitoylation TFITM3
at the C135, C176, and
€275 residues, facilitating
the nuclear translocation
of p53. Additionally, it has
a function in DNA virus-
triggered and CGAS-
mediated innate immune
response, independent of
its palmitoyltransferase
activity. z-DHHCI acts as
an activator of STING1 by
promoting the cGAMP-
induced oligomerization of
STINGI and facilitating
the recruitment of
downstream
signaling components.

ZDHHC2 ER, Golgi zDHHC2 functions as a AGK, LCK,
mediator of AGK CD9Y,
palmitoylation, facilitating CD151
AGK translocation to the CKAP4
plasma membrane and
activating the PI3K-AKT-
mTOR signaling pathway
in RCC. It also plays a
crucial role in cell
adhesion by
palmitoylating CD9 and
CD151, thereby regulating
their expression and
function. Furthermore,
zDHHC2 palmitoylates
CKAP4, which in turn
influences its localization
to the plasma membrane.
Additionally, ZDHHC2
has the potential to
palmitoylate LCK and
regulate its localization to
the plasma membrane.

ZDHHC3 Golgi zDHHC3 is responsible PPTI1,
for palmitoylating PPT1, APT2,
leading to a reduction in ITGB4, PD-
PPT1 enzyme activity. It L1, STING
also plays a role in
mediating APT2
palmitoylation at Cys2,
which allows APT2 to
stably bind to the
membrane and search for
potential substrates.

Additionally, ZDHHC3
palmitoylates ITGA6 and
ITGB4, thereby regulating
the localization,
expression, and function
of the alpha-6/beta-4
integrin in cell adhesion to
laminin. Moreover, the
palmitoylation of PD-L1
at Cys272 inhibits its
ubiquitination-mediated
lysosomal degradation.
Lastly, zZDHHC3 is
involved in palmitoylating

STING in the
Golgi apparatus.
ZDHHC4 ER, Golgi, zDHHCA is involved in GSK3f
Plasma mediating the
membrane palmitoylation of GSK3p,

which contributes to the
promotion of
tumorigenicity in
temozolomide-resistant
glioblastoma stem cells.
This effect is achieved
through the EZH2-

STATS3 axis.
ZDHHC5 Plasma 2zDHHCS participates in CTNND2,
membrane the uptake of fatty acids CD36,
by palmitoylating CD36, NOD1,
facilitating its NOD2,
transportation to the STAT3
plasma membrane. and S1PR1

zDHHCS is responsible
for the palmitoylation of
NOD1/2, enabling its
localization to the
membrane and subsequent
induction of NF-kB
signaling in response to
peptidoglycan.
Furthermore, ZDHHC5
plays a crucial role in
regulating oligodendrocyte
development by catalyzing
STAT3 palmitoylation.

ZDHHC6 ER zDHHCG is responsible AEG-1,
for palmitoylating ITPR1 AMFR,
in immune cells, which calnexin,
helps regulate the stability ITPR1
and function of ITPRI1. and TFRC

Additionally, zDHHC6
palmitoylates MYD88, and
when zDHHC6 is knocked
down, it reduces MYD88
palmitoylation and TLR/
MYD88 activation.

ZDHHC7 Golgi zDHHC?7 palmitoylates STAT3
STATS3 at cysteine 108, FAS,
facilitating its recruitment SCRIB,
and phosphorylation at ESR1, PGR
the cell membrane. and

Moreover, it plays a role AR, GNAQ
in regulating the FAS
signaling pathway by
palmitoylating and
stabilizing the receptor at
the plasma membrane.
zDHHC6 also
palmitoylates SCRIB,
controlling its localization
to the plasma membrane,
which indirectly affects cell
polarity and
differentiation.
Furthermore, it
palmitoylates JAM3,

the plasma membrane,
particularly in ovarian
cancer. Additionally,
zDHHCI2 acts as an
inhibitor of the NLRP3
inflammasome by
facilitating the
palmitoylation of NLRP3,
ultimately promoting

its degradation.

ZDHHC13 ER, Golgi 2zDHHCI13-dependent Drpl, HTT
Drpl palmitoylation MCIR,
results in the normal GAD2

occurrence of
mitochondria fission-
fusion processes. It acts as
a palmitoyltransferase for
HTT and GAD2.

ZDHHC14 ER, Golgi zDHHCI14 inhibits acute ADRB2
myeloid leukemia cellular
differentiation. It also
exhibits
palmitoyltransferase
activity towards the beta-2
adrenergic receptor/
ADRB?2, thereby
regulating G protein-
coupled receptor signaling.
Additionally, it may play a
role in cell differentiation
and apoptosis.

ZDHHC15 Golgi 2DHHCI15 palmitoylates IGF2R,
IGF2R and SORTI, SORTI,
facilitating their GAP43

localization to a specific
subdomain of the
endosomal membrane.
This localization enables
their interaction with the
retromer cargo-selective
complex. zDHHCI5 also
mediates STING
palmitoylation in the
Golgi apparatus and has
the potential to catalyze
the palmitoylation

of GAP43.
ZDHHC16 ER zDHHCI6 is responsible ZDHHCS,
for palmitoylating PCSK9

ZDHHCS, which affects
the quaternary assembly,
localization, stability, and
function of ZDHHC6.
Additionally, the
palmitoylation of PCSK9
at cysteine 600 enhances
the binding affinity

between PCSK9
and PTEN.

ZDHHC17 Golgi zDHHC17 palmitoylates CASP6,
Caspse6, preventing its SNAP25

dimerization and
subsequent activation.
Moreover, zZDHHC17 may
enhancing its expression
at tight junctions and
regulating its function in
cell migration.

ZDHHC8 Golgi zDHHCS is responsible ABCAL,
for palmitoylating ABCA1, = DRD2
which plays a crucial role
in regulating the
localization of the
transporter to the plasma
membrane. This, in turn,
affects the function of
ABCAL in cholesterol and
phospholipid efflux.

Additionally, zDHHC8
palmitoylates the D2
dopamine receptor DRD2,
thereby regulating its
stability and localization
to the plasma membrane.

ZDHHCY/ ER, Golgi zDHHCY/10 plays a GLUT1,
ZDHHC10 crucial role in the HRAS,

palmitoylation of GLUT1 ADRB2

at C207, which enhances

its localization to the

plasma membrane and

promotes a high level of

glycolysis in glioblastoma.

The zZDHHC9-GOLGA7

complex serves as a

specific

palmitoyltransferase for

HRAS and NRAS.

Additionally, it may

exhibit

palmitoyltransferase

activity towards the beta-2

adrenergic receptor/

ADRB2, thereby

regulating G protein-

coupled receptor signaling.

ZDHHCI11 ER zDHHCI1 exhibits NCDN
palmitoyltransferase
activity towards NCDN
and plays a role in
regulating cell
proliferation. It also has a
function independent of
its palmitoyltransferase
activity, specifically in the
DNA virus-triggered and
CGAS-mediated innate
immune response.

ZDHHCI11B = Membrane, Golgi = May play a role in -
cell proliferation.

ZDHHC12 ER, Golgi zDHHCI2 is responsible CLDN3,
for mediating S- GPHN,
palmitoylation of CLDN3 NLRP3
at amino acid positions
C181, C182, and C184.

This modification
contributes to the accurate
localization and
stabilization of CLDN3 on
play a role in the sorting
or targeting of crucial
proteins involved in the
initial stages of
endocytosis at the

plasma membrane.

ZDHHCI18 Golgi Palmitoylation of MDH2, MDH2,
catalyzed by zDHHC18 at CGAS,
C138, results in the HRAS,
activation of LCK,

mitochondrial respiration ADRB2
and promotes the
malignancy of ovarian
cancer. Additionally, it
acts as a negative regulator
of the cGAS-STING
pathway by mediating the
palmitoylation and
inactivation of CGAS.
zDHHC18 may also
exhibit
palmitoyltransferase
activity towards the beta-2
adrenergic receptor/
ADRB2, thereby
regulating G protein-
coupled receptor signaling.

ZDHHC19  Cytoplasm, Golgi | Palmitoylation of SMAD3  SMAD3,
by zDHHC19 promotes RRAS
the activation of the
transforming growth
factor-beta (TGF-B)

signaling pathway.
ZDHHC20 Cytoplasm, zDHHC20 palmitoylates EGFR,
Golgi, ER EGFR, leading to the TFITM3

activation of EGFR
signaling. This, in turn,
enhances cell migration
and anchor-independent
growth in lung cancer.

ZDHHC21 Golgi, Plasma zDHHC21 exhibits AK2, EGFR,
membrane specific catalytic activity in | eNOS, LCK,
the palmitoylation of AK2, = AR, FYN,
resulting in the activation ADRAIDP,
of OXPHOS in leukemic PLCB1
blasts. Additionally, it
palmitoylates FYN,
thereby regulating its
localization in hair follicles
and playing a crucial role
in epidermal homeostasis
and hair follicle
differentiation. The
palmitoylation of PLCB1
and the subsequent
regulation of its
downstream signaling
pathways may indirectly
influence the function of
the endothelial barrier and
the adhesion of leukocytes
to the endothelium.
Furthermore, ZDHHC21
demonstrates
palmitoyltransferase
activity towards ADRA1D,
positively modulating its
activity and expression,
potentially contributing to
vascular contraction. It
may also be involved in
the palmitoylation of
eNOS and LCK.

ZDHHC22 | ER, Golgi ZDHHC22 palmitoylates mTOR,
mTOR, leading to reduced = KCNMAI,
mTOR stability and CNN3

decreased activation of the
AKT signaling pathway.
Additionally, zDHHC22
palmitoylates KCNMAL,
thereby regulating its
localization to the

plasma membrane.

ZDHHC23 Golgi zDHHC23 palmitoylates KCNMAL
KCNMAL, playing a role
in its localization to the
plasma membrane.

ZDHHC24 Membrane - -
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APT1 Membrane, APT1 and APT2 are HRAS
Cytoplasm, enzymes involved in the NRAS,
ER, Nucleus hydrolysis of fatty acids from = KCNMAI,

S-acylated cysteine residues ADRB2,
in proteins. APT1 specifically =~ CKAP4,
acts on proteins such as LPR6
trimeric G alpha proteins,

HRAS, and ADRB2,

displaying

depalmitoylating activity.

APT2 Cytoplasm APT2 depalmitoylates STAT3,
phosphorylated STAT3, GAP43,
facilitating its translocation ZDHHC6,

to the nucleus. Additionally, HRAS
APT2 also hydrolyzes fatty

acids from S-acylated

cysteine residues in proteins

like GAP43, ZDHHCS, and

trimeric G alpha proteins.

PPT1 Lysosome, PPT1 is responsible for -

Secreted removing thioester-linked
fatty acyl groups, such as
palmitate, from modified
cysteine residues in proteins
or peptides during lysosomal
degradation. It has a
preference for acyl chain
lengths of 14 to 18 carbons.
PPTI frequently catalyzes
cysteine residues that
participate in
disulfide bonds.

PPT2 Lysosome PPT?2 exhibits the highest S- =
thioesterase activity for the
acyl groups palmitic and
myristic acid, followed by
other short- and long-chain
acyl substrates. However,
PPT2 is unable to remove
palmitate from peptides
or proteins.

ABHD17A | Cell membrane ABHDI17A exhibits MAP6,
depalmitoylating activity NRAS
towards NRAS and DLG4/

PSDY5, and it may also have
depalmitoylating activity
towards MAP6.

ABHD17B  Cell membrane ABHD17B demonstrates DLG4/
depalmitoylating activity PSD95,
towards DLG4/PSD95 GAP43
and GAP43.

ABHD17C = Cell membrane ABHDI17C hydrolyzes fatty NRAS,
acids from S-acylated DLG4/
cysteine residues in proteins, ~ PSD95
and it also exhibits
depalmitoylating activity
towards NRAS and
DLG4/PSD95.
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