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* Molecular network activation states alter dynamically in biology and diseases.
In cancer stem cells (CSCs), epithelial-mesenchymal transition (EMT)
networks play an important role to acquisition of the drug resistance and
cancer malignant feature. To reveal the network pathways in EMT and CSCs,
gene expression in diffuse- and intestinal-type gastric cancer (GC) have been
analyzed. The several canonical pathways have been found to be altered in
diffuse- and intestinal-type GC. Canonical pathway on Cell Cycle: G1/S
Checkpoint Regulation was activated in diffuse-type GC, and Cyclins and Cell
Cycle Regulation was activated in intestinal-type GC. In Cell Cycle: G1/S
Checkpoint Regulation, DNA damage induces p53, which was predicted to be
activated in diffuse-type GC. Canonical pathway related to Role of BRCA1in
DNA Damage Response was activated in intestinal-type GC, where BRCA1
which is related to G1/S phase transition was up-regulated. Cell cycle
regulation may be altered in EMT condition in diffuse-type GC.
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The ENCODE Project Consortium Science % Simple Summary: Cancer has several phenotypic subtypes where the responsiveness towards drugs
2004;306:636-640 or capacity of migration or recurrence are different. The molecular networks are dynamically altered
in various phenotypes of cancer. To reveal the network pathways in epithelial-mesenchymal transition
(EMT), we have profiled gene expression in mesenchymal stem cells and diffuse-type gastric cancer
(GCQ), as well as intestinal-type GC. Gene expression signatures led that the molecular pathway
networks were altered in intestinal- and diffuse-type GC. The artificial intelligence (AI) recognized
the differences in molecular network pictures of intestinal- and diffuse-type GC.

Key features of gastric cancer subtypes
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Canonical pathways altered in diffuse- and

intestinal-type GC
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Direct relationships of miRNAs and targeted
molecules in Cell Cycle: G1/S checkpoint Regulation

pathway in diffuse-type GC

Direct Rela j
RNA-RNA interactions: microRNA targeting

From Molecule(s) To Molecule(s)
mir-10 SMAD4
mir-10 SUV39H1
mir-10 P53
mir-128 BMI1
mir-17 CyclinD
mir-17 RB
mir-17 p21Cip1
mir-19 SMAD4
mir-19 p21Cip1
mir-194 MDM2
mir-224 SMAD4
mir-25 MDM2
mir-25 p21Cip1
mir-25 p53
mir-34 CDK4/6
mir-34 c-MYC
mir-34 P53
mir-451 p19INK4
mmm—m— mir-605 MDM2




Cyclins and Cell Cycle Regulation pathway

was activated in intestinal-type GC

Prediction Legend
more extreme in dataset I

less
@ Increased measurement (D
@ Decreased measurement ()

Cyclins and Cell Cycle Reguiation-GS-CIN

more confidence less.
@ Predicted activation
@ rredicted inhibition

Glow Indicates activity .
when opposite
of measurement )

Predicted Relationships
== Leads to activation
== Leads to inhibition
== Findings inconsistent
with state of downstream
molecule
= Effect not predicted

Diffuse-type GC e Intestinal-type GC

Gene COye
.
n W Tcca

ccccc



Direct relationships of miRNAs and targeted
molecules in Cyclins and Cell Cycle Regulation

pathway in diffuse-type GC
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Role of BRCA1in DNA Damage Response
pathway was activated in intestinal-type GC
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Direct relationships of miRNAs and targeted
molecules in Role of BRCA1 in DNA Damage

Response pathway in diffuse-type GC
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Direct Re

RNA-RNA interactions: microRNA targeting

From Molecule(s)

To Molecule(s)

miR-125b-2-3p (and other miRNAs w/seed CAAGUCA) P53
miR-302b-5p (and other miRNAs w/seed CUUUAAC) BARD1
miR-302b-5p (and other miRNAs w/seed CUUUAAC) CTIP
miR-302b-5p (and other miRNAs w/seed CUUUAAC) GADD45
miR-6074 (MiRNAs w/seed AUAUUCA) FANCF
miR-6074 (MiRNAs w/seed AUAUUCA) IFNG
miR-6074 (MiRNAs w/seed AUAUUCA) NBS1
mir-101 ATM
mir-103 P53
mir-145 P53
mir-146 STAT1
mir-17 ATM
mir-17 RB
mir-17 p21CIP1
mir-25 p21CIP1
mir-25 P53
mir-30 (includes others) P53




Direct relationships of miRNAs and BRCA1 in Role of

BRCA1 in DNA Damage Response pathway in diffuse-
type GC
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Ten miRNAs which have direct
relationships between BRCAT1
(Direct Relationship Type
RNA-RNA interactions:
microRNA targeting)

Path Designer Rolo of BRCAT in DNA Damage Response-GS-CIN-pathdes

miR-125a-3p (MiRNAs w/seed CAGGUGA)
miR-146a-5p (and other miRNAs w/seed GAGAACU)
miR-224-5p (MiRNAs w/seed AAGUCAQ)

miR-3615 (MiRNAs w/seed CUCUCGG)

miR-4639-3p (and other miRNAs w/seed CACUCUC)
miR-5586-3p (MiRNAs w/seed AGAGUGA)
miR-6516-5p (MiRNAs w/seed UUGCAGU)
miR-6814-5p (MiRNAs w/seed CCCAAGG)
miR-6875-3p (MiRNAs w/seed UUCUUCQ)
miR-99a-3p (and other miRNAs w/seed AAGCUCG)
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Direct relationships of miRNAs and targeted
molecules in Cell Cycle: G2/M DNA Damage

Checkpoint Regulation pathway in diffuse-type GC

Direct Relz |
RNA-RNA interactions: microRNA targeting

) From Molecule(s) To Molecule(s)
mir-10 P53
mir-10 P9ORSK
mir-101 ATM
mir-101 DNA-PK
mir-145 p53
mir-15 CHEK1
mir-15 PPM1D
mir-15 WEE1
mir-17 ATM
mir-17 p21Cip1
mir-194 MDM2
mir-25 MDM2
mir-25 p21Cip1
mir-25 P53
mir-32 MDM2
mir-34 MDM4
mir-34 p53
mir-605 MDM2
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* The several canonical pathways have been found to be altered in diffuse- and
intestinal-type GC.

* Canonical pathway on Cell Cycle: G1/S Checkpoint Regulation was activated in
diffuse-type GC, and Cyclins and Cell Cycle Regulation was activated in intestinal-
type GC.

* In Cell Cycle: G1/S Checkpoint Regulation, DNA damage induces p53, which was
predicted to be activated in diffuse-type GC.

* Canonical pathway related to Role of BRCA1in DNA Damage Response was
activated in intestinal-type GC, where BRCA1 which is related to G1/S phase
transition was up-regulated.

* Cell cycle regulation may be altered in EMT condition in diffuse-type GC.
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