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Human Genes
Human SwissProt proteins
Mouse genes
Mouse SwissProt proteins
Rat genes
Rat SwissProt proteins
Compounds
Compounds with structure
Endogenous compounds
Nutritional compounds
Metabolites of xenobiotic
Drugs

- Biologics

- Small Molecules

- Approved drugs

- Withdrawn drugs

- Clinical trial drugs

- Discontinued drugs

- Preclinical drugs

- Unknown

- Drug combination regimens
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Human genes in network
Mouse genes in network
Rat genes in network
Chemical compounds
Drugs
Endogenous compounds
Metabolic reactions
Transport reactions
Processing Reactions
Pubmed journals
Pubmed records
Pubmed articles (unique)
Total amount of interactions
- Protein —Protein
- Compound — Protein
- Compound — Compound
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- Transporter —Reaction
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- RNA —Protein
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- Interactions in maps
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EZ search

Advanced Search

Export to MetaCore

FD-1

[ Search

EZ Search

Name |p[}-1

Objects Found

Genes (15)

Gene Aberrations (222)
Proteins (63)

Network Objects (13)
Interactions (7&)

Drugs (5)
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Find:

Metwark Objects

v Ehak = inter

Y Po-1

Network object | <2 Build Network

Table of Contents

E General
Gene Details
Protein Details
Thomson Reuters Integrity
External Databases
Vendors
Groups/Variants
Pathways and Processes
@ Diseases
Interactions

Human

¥ Gene Details

PDCD1

Symbols
Full Name

Synonyms

Description

Mouse

PDCD1, CD279, hPD-1, H
programmed cell death 1

protein PD-1, systemic lug
programmed cell death pr

This gene encodes a cell s
superfamily. This protein i
a role in their differentiatic
the thymus when anti-CD:Z
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1

1WR$Z238 T fE RN 5 2 € = PD-1

EZ Search

Name |pD-1

| l Search ] Exact match Search compounds by structure

Objects Found

Results

Y

Selected Proteins

PDCD1 Programmed cell death protein 1){Mus musculus)

SwissProt ID: Q02242;

Synonyms: CD278, mPD-1, PDCD1_MOUSE, Programmed cell death protein 1, Protein PD-1

Genes: Pdcdl (Mus musculus)

Clarivate Analytics Integrity: Pdcdl (Mus musculus)

Description: Inhibitory receptor on antigen activated T-cells that plays a critical role in induction and maintenance of immune tolerance to self (PubMed: 10485649, PubMed: 11698646, PubMed: 11209085, PubMad:21300912). Delivers
Associated with GO Processes: adaptive immune response, apoptotic process, immune system process, negative regulation of apoptotic process, negative regulation of immune response, negative regulation of tolerance induction,
positive regulation of T cell apoptotic process, positive regulation of apoptotic process

Pdcdl predicted programmed cell death 1 {predicted)|(Rattus norvegicus)
Synonyms: programmed cell death 1 {predicted), programmed cell death protein 1-like
Genes: Pdcdl (Raftus norvegicus)

Clarivate Analytics Integrity: Pdcdl (Rattus norvegicus)

PDCD1 Programmed cell death protsin 1

SwissProt ID: Q15116;

Synonyms: CD272, hPD-1, PDCD1_HUMAN, Programmed cell death protein 1, Protein PD-1, SLEB2, systemic lupus erythematosus susceptibility 2

Genes: PDCD1 (Homo sapiens)

Clarivate Analytics Integrity: FPDCD1 (Homo sapiens)

Description: Inhibitory recaptor on antigen activated T-cells that plays a critical role in induction and maintenance of immune tolerance to self (PubMed:21276005). Delivers inhibitory signals upon binding to ligands CD274/PDCD1L1 and
Associated with Diseases: Arthritis, Rheumatoid, Carcinoma, Non-Small-Cell Lung, Carcinoma, Renal Cell, Central Nervous System Neoplasms, Cervical Intraepithelial Neoplasia, Esophageal Squamous Cell Carcinoma, HIV Infections,
Associated with GO Processes: T cell costimulation, adaptive immune response, apoptotic process, humoral immune response, immune system process, multicellular organism development, negative regulation of apoptotic process

C Clarivate”
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Y PDCD1_HUMAN

Protein | £3% Build Network

Table of Contents General

B G « Protein Details

Clarivate Analytics Integrity
External Databases

PDCD1_HUMAN

Mame PDCD1_HUMAN / Programmed cell death protein 1
Synonyms CD279, hPD-1, PDCD1_HUMAMN, Programmed cell death protein 1, Protein PD-1, SLEB2, systemic lupus erythematosus susceptibility 2
Description Inhibitory receptor on antigen activated T-cells that plays a critical role in induction and maintenance of immune tolerance to self (PubMed:21276005). Delivers inhibitory signals upon binding to ligands CD274/PDCD1L1

and CD273/PDCD1LG2 (PubMed:21276005). Following T-cell receptor (TCR) engagement, PDCD1 associates with CD3-TCR in the immunological synapse and directly inhibits T-cell activation (By similarity). Supprasses T-
cell activation through the recruitment of PTPN11/SHP-2: following ligand-binding, PDCD1 is phosphorylated within the ITSM motif, leading to the recruitmeant of the protein tyrosine phosphatase PTPN11/SHP-2 that
mediates dephosphorylation of key TCR proximal signaling molacules, such as ZAP70, PRKCQ/PKCtheta and CD247/CD3zeta (By similarity). The PDCD1-meadiated inhibitory pathway is exploited by tumors to attenuate
anti-tumor immunity and escape destruction by the immune system, thereby facilitating tumor survival (PubMed:28951311). The interaction with CD274/PDCD1L1 inhibits cytotoxic T lymphocytes (CTLs) effector function
(PubMed:28951311). The blockage of the PDCD1-mediated pathway results in the reversal of the exhausted T-cell phenotype and the normalization of the anti-tumor response, providing a rationale for cancer
immunotherapy (PubMed:22658127, PubMed:25034862, PubMed:25322552).

Molecular Weight 31647

Genes PDCD1

Metwork objects PD-1

Precursor PDCD1 (HUMAN) transcript

Localization external side of plasma membrane, integral component of membrane, plasma membrane

Organ/Tissue/Fluid Adrenal Cortex; Adrenal Glands; Amniotic Fluid; Amygdala; Appendix; Atrioventricular Node; Blood; Bone Marrow; Brain; Caudate Nucleus; Cerebellum; Cerebral Cortex; Ciliary ganglion; Conjunctiva;

Exprassion (RNA) Corpus Uterus; Fetal Brain; Fetal Liver; Fetal Lung; Fetal Thyroid; Frontal Lobe; Ganglia, Spinal; Globus Pallidus; Gyrus Cinguli; Heart; Hippocampus; Hypothalamus; Kidney; Lacrimal Apparatus; Lens, Crystalline;

Leydig Cells; Liver; Lung; Lymph Nodes; Medulla Oblongata; Muscle, Skeletal; Muscle, Smooth; Myometrium; Occipital Lobe; Olfactory Bulb; Ovary; Palatine Tonsil; Pancreas; Parietal Lobe; Pituitary Gland;
Placenta; Plasma; Pons; Prefrontal Cortex; Prostate; Respiratory Mucosa; Salivary Glands; Seminiferous Tubules; Spinal Cord; Superior Cervical Ganglion; Temporal Lobe; Testis; Thalamus; Thymus Gland;
Thyroid Gland; Tongue; Trachea; Trigeminal Ganglion; Urinary Bladder; Urothelium; Uterus

» Clarivate Analytics Integrity
» External Databases

» Vendors

2 Clarivate” 23
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= PD-1

B-regulatory cells and tumor cells intercellular interaction

Abstract:

In neoplastic disorders, B-regulatory cells (Bregs) are generated in response to signals from the tumer microenvironment and in turn promote tumor growth through expression of number of mediators that can act
directly and indirectly on the diversity of leukocyte subsets infiltrating developing tumers and evolving neoplastic cells. Bregs express a variety of cytokines and other immunosuppressive molecules including IL-10
IL-35, TGF-beta 1, PD-L1, PD-1, FasL(INFSF6), CD40L(ITNESFS), CD40(TNFRSES) and OX40L(INFSFA). This cell subset may also express proteases, such as Granzyme B, that directly impair T cell
function.

Details:

In neoplastic disorders, B-requlatory cells (Bregs) are generated in response to signals from the tumor microenvironment and in turn promote tumor growth through expression of number of mediators that can act
directly and indirectly on the diversity of leukocyte subsets infiltrating developing tumers and evelving neoplastic cells [1], [2], [3], (4], [5]. In addition to secreting mediatars, tumor cells can promote Breg cells
generation via direct cell-to-cell contact [6], [7], [E].

Bregs infiltration has been identificd in a many malignancies including ovarian, gastric, non-small cell lung cancer, pancreatic, esophageal, head and neck, tangus squamous cell carcinama and hepatocellular

carcinemas [5], [2], [10], (1], [12], [13], (14], [15], (18], [17].

Calg Isngnalmg pathways [15], [21], [22]), [23], [24], [25).

IL-35, via IL-12RB2 and IL27RA, activates STAT1 and STATS, thereby inducing Breg subset, and promotes the expression of IL-35 subunits IL-12 alpha and EBI3, and IL-10 expression [26], [27]. Bregs-
mediated production of IL35 can lead to tumor cell proliferation [1], [20]. Overexpression of 1L-12 alpha and EBIZ in tumar tissue can result in higher induction of Bregs subset, elevated production of IL-35 and
IL-10, which in turn promote tumor progression [28], [29], [30], [31], [32].

B cells stimulated with IL-21 also respond with the development of a population of B cells expressing IL-10. IL-21 via IL-21 receptor induces JAK1 and JAK3-dependent STAT3 pathway. Activated STAT3
promotes the expression of suppressors of anti-tumor immune response IL-10 and Granzyme B [5], [22], [33]. Moreover, tumor DNA and RNA in the form of immune complexes can activate TLR7 and TLRS that
elevate the expression levels of Granzyme B [22], [24], [35], [26].

IL-6 can induce the expression of IL-10 via CD5 and IL-6 receptor-dependent activation of smr3 ]L 5 directly binds to CD5 and gpl30 that leads to activation of JAK2 and its downstream transcription factor
STAT3. STAT3 upregulates CD5 expression, thereby forming a feed-forward loop in the B cells. , IL-6, possibly via STATS activation, promotes the expression of VEGF-A, CCL2 and GM-CSF, by B cells,
which leads to tumor cell population proliferation, angiogenesis and chemetaxis [23], [27], [38], [39] L] ! {411, [22], [42), [44]. Overexpression of IL-6 in tumor can lead fo increased production of IL-10 by
Bregs [45], [46], [47].
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_ Direct action drugs

« Activators: EiZEliEFRIBMEIIRAIZY.
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age Applications~ Help~

| Drugs for Network OSS

\ Indirect activators

Table of Contents : - ; NS 7
[ Rt R '« Activators of activators: EERIRMLEITSRIVZSY).,

« Inhibitors of inhibitors : &AM RS54

\ Indirect inhibitors

'« Inhibitors of activators: HPIHIRILEITRAIZGY), BERGERBIMEITIR,
« Activators of inhibitors: BUEMNEXSRAIZAY), HH T RERIIMEXISR,
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CASE: PD-1 PY2&X% 5 BI1Z5%9-Drugs for Network Object

w Indirect Activators

* Activators of Activators I n d i rECt ACtivatO rS

MW Object # MW Object 2 Reference (NW Obj-NW Obj2) Drug Mechanism Reference [NW Obj2-Drug)
BD-1 1. PPAR-alpha Imiglitazar intracellular  Binding 15219816
anatomical structure
Oleic acid intracellular Binding 10198642,105298098,10691680,16731579,16731579,8611035,16731579
anatomical structure
Eicosapentasnoic acid Binding 9113986,10198642, 10529898
intracellular anatomical
structure
Linolenic acid Binding 16731579,10198642,16731579,9113586,16731579
intracellular anatomical
structure
GW501516 intracellular  Binding 12699745, 16797985,1 7512197, 12699745

anatomical structure

Chiglitazar intracellular  Unspecified
anatomical structure

Flufenamic_acid Unspecified 9013583
intracellular anatomical

structure

Muraglitazar intracellular Binding 15771468

anatomical structure
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