SL BioDiscovery Portal

The Synthetic Lethality BioDiscovery portal (SL-BioDP) is a comprehensive web tool
for systematic exploration and functional analysis of cancer-specific synthetic lethal
(SL) interactions of known cancer susceptibility genes. It hosts SL interactions
predicted using DiscoverSL: a machine-learning algorithm for multi-omic TCGA
cancer data-driven synthetic lethal interactions. It provides extensive cross-references

and user-friendly querying interfaces to support SL-related research. This web portal
currently hosts SL interactions for 18 cancer types (Portal Data Summary).

Genes are included in the SL model if they are found to have protein-coding non-
synonymous mutations in 5 or more unique TCGA samples.


https://sl-dev-sg.nci.nih.gov/php/sl_genes_lookup.php
https://academic.oup.com/bioinformatics/advance-article/doi/10.1093/bioinformatics/bty673/5061158
https://sl-dev-sg.nci.nih.gov/php/sum_wgs.php

Overview: Integration of data used in SL BioDiscovery Portal
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A. Data Summary

B.Search Methods:
1.Search by Gene
2. Search by Cancer Type
3. Search by Drug
4. Investigate Inferred Drug Synergy




Data Summary

Differential gene expression was determined using TCGA RNAseqV2 Level 3 data. For each
tumor type, tumor samples were compared to pooled normal samples.
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*** We recommand using Chrome and Firefox. Some functionalities may not be well supported On Internet Explorer (IE).
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1.Search by Gene

To investigate specific genes, first make sure you are on
J the GENE tab

GENE CANCER DRUG INFERRED DRUG SYNERGY DOCUMENTATION CONTACT US

Search by one or more HUGO gene symbols or Entrez ID

e For prediction of SL interactions, search is limited to the cancer survival SL Primary Gep=-tie+&

® Results of SL predictions and drug interactions are presented by sequential selec
e Results are summarized into 3 main pages initiated by gene search:
1. Selection of Cancer types
2. Selection of SL pairs
3. Drug interaction

©Gene Symbol
~ Entrez Gene ID

Toggle radio buttons to search by different criteria

Enter new-line, comma, or space-delimited list, or

TP53, BRCA]

OR Upload gene list from file: /

Browse...  No file selected.

HINT ONLY; Please type in the entire name/id in the input area above

|bnpm lGene_Symbol|Gene_Entrez_ID|
|BRCA1|  BRCA1 672
|[BRCA1| BRCA1P1 394269

upload gene list from file

Helpful hints are offered as you type. When you are done, click Search.




Gene Mutation status from available cancer types

Select Cancer types and filter parameters to search for SL prediction results (note: if the SL Model column is crossed out, it means the gene is not in SLDB as SL

Please select categories

Gene: TP53; Histology: BRCA; Number of ‘mutation: 301; mutations: 320
Jcancer | gene [Variant_C Variant_Type | Clu Start | End_Position _Status. HGVSe HGVSp_Short [ Tumor_Sample_Barcode| Matched_Noem_Sample_Barcode [dbSNP_RS.
1 |BRCA TPS3| Missense_Mutation SNP 17 T578406 7578406 | -1 Somatic ©524G>A pRITSH TCGA-A1-AOSI01 TCGA-A1-AOSI-10
2 |BRCA TP53| Missensc_Mutation | SNP 17| 7s7esx [ 75782 | 1 Somatic CI9RT>A PMIFK TCGA-AI-AOSK-01 | TCGA-AI-A0SK-10
3 BRCA TP53 Nonscnse_Mutation | SNP 17 7578382 | 7578382 | -1 | Somaik CSCG pSIEI" TCGA-AI-AOSPOT TCGA-AI-AOSP-10
imary gene.)

Search SL Interaction

Change number of hits to display [Enter]: 10

Change Pvalue of Survival cutoff (O~1) [Enter]: 0.05
Limit to Reported SL only:

Cancer Type In SL Model as SL Primary Gene | # of Samples with Mutation vs
Samples
Select All Genes ---> BRCAI TP53 BRCALl TP53
BC (breast) | BRCA (Breast invasive carcinoma ) () () 13/1100(1.18%) [301/1100(27.36%)
Bladder (bladder) | BLCA (Bladder Urothelial Carcinoma ) ° < 4/408(0.98%)  64/408(15.69%)
Blood (Blood) | LAML (Acute Myeloid Leukemia ) S ) 0/173(0.00%)|  16/173(9.25%)
CNS (central_nervous_system) | GBM (Glioblastoma multiforme ) ° (] 4/166(2.41%)  84/166(50.60%)
CNS (central_nervous_system) | LGG (Brain Lower Grade Glioma ) ° <2 0/530(0.00%) | 146/530(27.55%)
CX (ce\'%) | CESC (Cervical squamous cell carcinoma and endocervical adenocarcinoma ) Q (] 5/306(1.63%) 9/306(2.94%)
Liver (liver) | LIHC (Liver hepatocellular carcinoma ) < (] 9/373(2.41%) | 116/373(31.10%)
LI (large\imestine) | COADREAD (Colon and Rectum adenocarcinoma ) e Q 6/382(1.57%) | 120/382(31.41%)
= ung (lung) | LUAD (Lung adenocarcinoma ) Q Q\ 7/517(1.35%) | 106/517(20.50%)
Lung Zh{g) | LUSC (Lung squamous cell carcinoma ) Q (] \\\10/501(200%) 145/501(28.94%)
N oV (ovary)\Q/ (Ovarian serous cystadenocarcinoma ) £ Y 1W307(3.58%) | 276/307(89.90%)
PANC (pancreas)\PAAD (Pancreatic adenoc A green check mark indicates that the gene is included in the SL model as the SL primary gene
a PC (prostate) | P! (Prostate adenocarc - -
RC (kidney) | KIRC (Kidrtey renal clear cell carcinoma ) < (] 5/534(0.94%) 15/534(2.81%)
SKIN (skin) | SKCM (Skin\taneous Melanoma ) < < 18/472(3.81%)| 56/472(11.86%)
THYROID (thyroid) | THCA roid carcinoma) ° o 1/509(0.20%) 3/509(0.59%)
UADT (upper_aerodigestive_tract) | HNSC (Head and Neck squamous cell carcinoma ) < < 11/522(2.11%) | 366/522(70.11%)
Uterine (uterine) | UCEC (Uterine Corpus E;:.k"al Carcinoma ) < [ () 12/177(6.78%) | 69/177(38.98%)

Yes ©No @

Search for synthetic lethal partners:

Choose type(s) of cancer
Select number of hits to display per gene, per cancer type

Choose Pvalue of Survival cutoff, from 0 (most significant) to 1 (least significant)

Toggle Yes to limit pairs to reported SL only
Click Search




The resulting page displays primary genes searched and interactor genes predicted by the SL

model, as restricted by previous search parameters. Column descriptions are below. Click to
view graphs, plots, and to download data.

View and downml_(.)‘ld a&ll data
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Gene Synthetic Lethality Interaction Search Res
Gene Name: TP53,BRCA1

earch for drug i i This page also provides option for users to check SL-pair of interest and visualize associated significant pathways

Default sort is by Pvalue of Survival. Click column headers to sort by different parameters.
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Column Descriptions

SL Primary Gene: When gene is mutated, drugs are known to target the
SL partner, or ‘SL Interactor Gene’.

SL Interactor Gene: Gene targeted by drugs when the ‘SL Primary
Gene’ is mutated.

cBioPortal Search: Information such as mutation, copy number, and
expression data from the TCGA PanCancer Atlas Studies for both ‘SL Primary Gene’ and ‘SL Interactor Gene’.

Cancer: Cancer type.
SL Score: Unified score calculated by a random forest regression model
which combines four features for the SL pair: differential expression, expression correlation, mutual exclusivity and

shared pathways.

Correlation Coefficient: Pearson’s correlation coefficient of expression
(RNA-Seq V2) of the SL gene pair.

P-value of Mutual Exclusivity: P-value for mutual exclusivity of mutation
event for the SL gene pair.

P-value of RNAi: P-value for conditional essentiality of the interactor gene
in presence of mutation in the input gene; calculated from Achilles shRNA screening data.

P-value of Amplification: P-value for relative targetability of the interactor



gene in presence of mutation in the input gene; calculated from relative change in the copy number alteration (TCGA) of
the interactor gene in samples +/- input gene mutation.

P-value of Survival: P-value for difference in TCGA patient disease-free
survival in cases in under-expression vs over-expression of the interactor gene, in presence of mutation in the input gene.

Reported SL: SL interactions reported in literature.

Reference: Literature reference for the reported SL interaction.



On the same page, choose synthetic lethal pairs to investigate their interactions with drugs/chemicals. If a
drug/chemical interaction is known, a genetic interaction search result summary will be shown on the next
page after clicking submit.

Gene Synthetic Lethality Interaction Search Result Summary

Gene Name: TP53,BRCA1

Select SL pair(s) and filters to search for drug interactions. This page also provides option for users to check SL-pair of interest and visualize associated significant pathways
SL Data Download
[mqﬂm‘m Interactor Gene “B1oPOTa! Search cmmgom-_@m Pvalue of Mutual ity| Pvalue ofRNAiﬂ_LmM Amplificati /mﬁﬂ 3 ival ML’MM
[ TPS3 | MTBP Po— BRCA 096 00535 0.0000 0.0000 0.0000 00132 Y 22585861
[ TPS3 | DCAF13 py— BRCA 096 | 00477 09776 0.0000 0.0000 [ 00555 Y 22585861
[ BRCAI | ZNF62S - BRCA | 095 | 02277 0.0000 04821 0.0000 0.79 Y 22585861
[ BRCAI | SLX4 pp— 'BRCA| 095 | 03572 0.0000 00000 | 0.0000 [ 098 Y | 17094803

Somch o Eneentions of Choacale s Choose database and filter by drugs by:

Select Drug Datbase (DrugBank and DGLdH) Anatomical Therapeutic Chemical Classification System (ATC)

0Gldb B
and/or
Select Parameters:
“ Drugs for Cancer used by NCI

Change number of hits to display [Enter]: 2 . .

Limit to ATC drug only: © Yes ~ No @ then Cth Submlt

Limit to drug for cancer used by NCI: © Yes ~ No @

If you have pair of genes of your interest from cancer types in SLDB, you can search

Pnivbowtrs Or, enter additional gene pairs not listed above, then click
me Symbol | (Entr: . L .
Gene Symbol 2 Enter: Submit. This will display a search results page similar to

Submit

above. Choose pairs of interest and again click Submit.

Gene Expression Heatmap by Cancer Type
Pathway Enrichment Analysis

Cancer SL Primary Pathway Enrichment of SL
Gene partners
BRCA TPS3

BRCA BRCAI

Gene Synthetic Lethality Interaction Search Result Summary
Gene Name: EGFR and ERBB2
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The resulting page displays a comprehensive list of drugs and target genes from your search. Gene/drug
interactions are pulled from the chosen database, either DGIdb or Drugbank.

Chemical/Drug Interaction Search Result Summary

Parameters
( Genes: TP53,BRCA1

From DGIdb

Download Full Drug-target Interaction Data from DGId

Click column headers to sort

Targetd Gene Symbol Drug Name CID |[Function Chemical Sources Drug used by NCI| References
M epirubicin| 41867 ATC Y 22903472
TPA3 decitabine| 451668 ATC Y '
P53 etoposide 36462\ ATC Y
/IPs3 mitomycin S—
/ TPS3 bortezomib
/ ﬂ dabrafenib Pub@lhem s s s comat Q sesentcren
/ TPs3 dasatinib e
pirubicin
:J TP53 cyclophosphamide :
TPs3 frametini | e L
.. D

2
:

>
A
<) 1| 1] 1] 1<




CID: PubChem Compound Identification, a non-zero integer PubChem accession
identifier for a unique chemical structure.

Chemical Sources: Anatomical Therapeutic Chemical (ATC) Classification

Drugs used by NCI: Drugs for cancer, or conditions related to cancer, used by NCI


https://pubchem.ncbi.nlm.nih.gov/
https://www.whocc.no/atc_ddd_index/
https://www.cancer.gov/about-cancer/treatment/drugs

2. Search by Cancer Type

NATIONAL CANCER INSTITUTE Click on CANCER tab to explore differential gene

Center for Cancer Researc expression in each cancer type

Synthetic Lethality DTSCUVETY FoTtal

The Synthetic Lethality BioDig€overy portal (SL-BioDP) is a comprehensive web tool for systematic

exploration and functional gfalysis of cancer-specific synthetic lethal (SL) interactions of known cancer
susceptibility genes. It hogfs SL interactions predicted using DiscoverSL: a machine-learning algorithm
for multi-omic TCGA capfCer data-driven synthetic lethal interactions. It provides extensive cross-
references and user fri€ndly querying interfaces to support SL-related research. This web portal
currently hosts SL ipferactions for 18 cancer types (Portal Data Summary).

*** We recommand using @hrome and Firefox. Some functionalities may not be well

Jole] On Internet (IE).

GENE CANCER DRUG INFERRED DRUG SYNERGY DOCUMENTATION CONTACT US

Search by cancer type to view the mutation status in the cancers for the
selected genes

Select parameters to search by a specific tissue type
® Results of SL predictions and drug interactions are presented by sequd p y asp YPSs
user

o ] o including a p-value filter for tumor to normal
* Results are summarized into 3 main pages initiated by cancer type seal . | .

1. Selection of Genes differential gene expression.

2. Selection of SL pairs

3. Drug interaction

Set ‘Limit to genes in SL model only’ filter to yes and
i---Please select cancer type--—---------oooo P o
Cancer Type Menu
Change p-value [Enter]: 0.05 ©

Change number of hits to display [Enter]: 10
Limit to genes in SL model only: @Yes No @

NIH... Turning Discovery Into Health®

U.S. Department of Health and Human Services | National Institutes of Health | National Cancer Institute | USA.gov

Home | Contact | Policies | Accessibility | Viewing Files | FOIA



Gene expression and Mutation status in the selected cancer type

Select gene(s) and filter parameters to search j

Download data

Histology: BRCA

Gene Expression Full Data Export

Click for mutation details

Full Gene Expression Data Access/ “,,: ] et e :
Gene Symbol [In SL Model as SLPri | ,":Zl; = %z‘i*%ﬁ‘: ne | Gene | #of Uni :
Select All ©oome e ™ ession Expression| Samples ivi =
] Pvalue logFC logCPM | Mutation/ vs 4
TNXB | o) 5.66e-306 -3.99e+0
h .
| CACNAIS | & —_26le242
e
F ACIN2 ') 1.86e-222
TLN < 1.87e-182 A green check mark indicates that the gene is in the SL model
FLNC N\ < 1.07e-180| -3.02e+0
2 VWF L < 5.76e-158 -2 04e-10- 11/1100(1.00%)
= COL6A6 \ ') 145e-144 | -3.16e+0 le+0 15/1100(1.36%)
% MYLK & 1.6%-129| -2. l6e+0- 10/1100(0.91%)
HJURP S 2.02¢-120 7/1100(0.64%)
COL11A1 BN i

Change number of hits to display [Enter]: 10

Change Pvalue of Survival cutoff (O~1) [Enter]: 0.05
Limit to Reported SL only: ~ Yes © No

search

P
«

Search for synthetic lethal partners:

e Choose primary genes of interest

e Select number of hits to display per gene, per cancer type

e Choose Pvalue of Survival cutoff, from 0 (most significant) to 1 (least
significant)

e Toggle Yes to limit pairs to reported SL only

e Click Search




The resulting page displays selected primary genes and interactor genes predicted by the SL
model, as restricted by previous search parameters. Column descriptions are below. Click to

view graphs, plots, and to download data.

Gene Synthetic Lethality Interaction Search Result Summary
Gene Name: TNXB,CACNA1S

\

View and download all data
Select SL pair(s) and filters to search for drug interactions. This page also provides option for users to check SL-pair-ofinterestand Visualize associated significant A
pathways

SL Data Download
Default sort is by Pvalue of Survival. Click column headers to sort by different parameters. |

Score = Coefficient Exclusivity
. ]BRCA[ 0388 [ 0.1203 0.0000

Cancer

RNAi | Amplification  Survival ’ SL ‘mm
. ,
N
N

Search for Interactiolys of Chemicals/Drugs

TNXB TRAF1 P ‘ | 00000 0.0000 008374 | [
[ TN [ LRRC40 [P BRCA[ 0.89 [ -0.0971 \ 0.0000 [ 0.0000 0.0000 0.262 [
‘ | HMCNI o \BRCA| 086 | 00191 \ 0.0000 | 0.0000 0.0000 0437 | \
\ ﬁi& \ ITPRIDL ,A..‘.A..\kv[ 0.89 ‘ -0.0048 ‘ 0.0000 ‘ 0.0000 0.0000 NA \ ‘

Select Drug Database gBank and DGIdb) :

NCBI cBioPort»al search
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If you have pair of genes of your interest from cancer types in SLDB, you can search here directly. (SL angg Geon€ l.EI;
(— Pair of genes search

Gene Symbol 1 [Enter]:
Gene Symbol 2 [Enter]:

Submit

Gene Expression Heatmap by Cancer Type S—

~ Pathway Analysi = Pathway Enrichment
Cancer SL g:e'nnr:ary Pathway I:;ilc‘eh:cm of SL Analysis
BRCA TNXB ; / ..............
BRCA | CACNAIS - ~ I




Column Descriptions

SL Primary Gene: When gene is mutated, drugs are known to target the
SL partner, or ‘SL Interactor Gene’.

SL Interactor Gene: Gene targeted by drugs when the ‘SL Primary
Gene’ is mutated.

cBioPortal Search: Information such as mutation, copy number, and
expression data from the TCGA PanCancer Atlas Studies for both ‘SL Primary Gene’ and ‘SL Interactor Gene’.

Cancer: Cancer type.
SL Score: Unified score calculated by a random forest regression model
which combines four features for the SL pair: differential expression, expression correlation, mutual exclusivity and

shared pathways.

Correlation Coefficient: Pearson’s correlation coefficient of expression
(RNA-Seq V2) of the SL gene pair.

P-value of Mutual Exclusivity: P-value for mutual exclusivity of mutation
event for the SL gene pair.

P-value of RNAi: P-value for conditional essentiality of the interactor gene
in presence of mutation in the input gene; calculated from Achilles shRNA screening data.

P-value of Amplification: P-value for relative targetability of the interactor



gene in presence of mutation in the input gene; calculated from relative change in the copy number alteration (TCGA) of
the interactor gene in samples +/- input gene mutation.

P-value of Survival: P-value for difference in TCGA patient disease-free
survival in cases in under-expression vs over-expression of the interactor gene, in presence of mutation in the input gene.

Reported SL: SL interactions reported in literature.

Reference: Literature reference for the reported SL interaction.



On the same page, choose synthetic lethal pairs to investigate their interactions with drugs/chemicals. If a
drug/chemical interaction is known, a genetic interaction search result summary will be shown on the next
page after clicking submit.

Gene Synthetic Lethality Interaction Search Result Summary
Gene Name: TNXB,CACNA1S
Select SL pair(s) and filters to search for drug interactions. This page also provides option for users to check SL-pair of interest and visualize associated significant
pathways
SL Data Download
Select |SL Primary | SL Interactor | “Ropor SL  Corrclation | PvalueofMutual Pvalueof = Pvalueof | Pvalueof | Reported
Gene Gene carch \Cancer geore | Coefficient Exclusivity RNAi | Amplification | Survival | SL  Referrence
TNXB NEU4 - BRCA 096 0.0644 0.0000 0.0000 0.0000 0.642 N
TNXB TNIP3 o BRCA 096 -0.0454 0.9836 0.0000 0.0000 0.924 N
CACNAIS PDZK1P1 - BRCA 094 0.0000 0.0000 0.0000 0.0000 NA N
CACNAIS TEDC2 - BRCA 094 0.0000 0.0000 0.0000 0.0000 NA N
— Search for Interactions of Chemicals/Drugs Choose database and filter by drugs by:
Select Drug Database (DrugBank and DGIdb) : Anatomical Therapeutic Chemical Classification System (ATC)
DGIdb B and/or
Select Parameters: Drugs for Cancer used by NCI
Change number of hits to display [Enter]: 10 then C]j.Ck Submit

Limit to ATC drug only: © Yes ~ No @
Limit to drug for cancer used by NCI: © Yes ~ No @

Submit

If you have pair of genes of your interest from cancer types in SLDB, you canseare] OT, €nter additional gene pairs not listed above, then click

—Pair of genes search Submit. This will display a search results page similar to
Gene Symbol 1 [Enter]: . : . - .
Gene Symbol 2 Enterl: «— | above. Choose pairs of interest and again click Submit.

Submit

Gene Expression Heatmap by Cancer Type
—Pathway Enrichment Analysi:

Cancer SL Primary Pathway Enrichment of SL

Gene partners Genetic Interaction Search Result Summary
Gene Name:
BRCA TNXB
i I i - s i s il
BRCA CACNAIS § Hﬁ = [maa om | @ | ow [ om [ o [m@s] N ]

Select Drug Dutabese (Drugflank and DGLIN) :

=)

Selot Parametes:
Change member of hits to display (Eser]: 10
Liit 10 ATC deug cy: © Yes = No @

Limit 10 NC Approved drug anly: » Yes  No @




The resulting page displays a comprehensive list of drugs and target genes from your search. Gene/drug
interactions are pulled from the chosen database, either DGIdb or Drugbank.

Chemical/Drug Interaction Search Result Summary

Parameters

Genes:
MYLK,TLN2,COL11A1,FLNC,VWF,TNXB,HJURP,COL6A6,ACTN2,CACNA1

From DGIdb

Download Full Drug-target Interaction Data from DGIdb

Targetd Gene Symbol | Drug Name CID Click column headers to sort |e_s Drug used by NCI| References
VWF thalidomide| 5426 — Y 12871448
VWF mitomycin C| 5746 ATC Y 2104558
VWF indole alkaloid| 5978 ATC Y 3875694
VWFE prednisone, 5865 ATC Y 3146197
IDHI\ lomustine| 3950 \ ATC Y 26762204\\
ID_HI\ decitabine| 451668 \ ATC Y 24077826 -
IDH1 \ | temozolomide| 5394 \ ATC Y
IDH1 vandetanib 3081361 | \ ATC Y
25| ¥ ATC

PubClhem o oo sem ot

Prednisone

PubChem CID: 5865




CID: PubChem Compound Identification, a non-zero integer PubChem accession
identifier for a unique chemical structure.

Chemical Sources: Anatomical Therapeutic Chemical (ATC) Classification

Drugs used by NCI: Drugs for cancer, or conditions related to cancer, used by NCI


https://pubchem.ncbi.nlm.nih.gov/
https://www.whocc.no/atc_ddd_index/
https://www.cancer.gov/about-cancer/treatment/drugs

3. Search by Drug

Click on the DRUG tab

}

GENE CANCER DRUG INFERRED DRUG SYNERGY DOCUMENTATION CONTACT US

Toggle radio buttons to search by different
criteria

Search by drug name or Pubchem chemical index (CID) number to show genes

reported to interact with the selected drug

* Results of SL predictions and drug interactions are presented by sequential selection of provided options by the user

* Results are summarized into 4 main pages initiated by drug search:

1. Gene drug interactions (sourced from DGIdb or Drug bank); The presented drug target(s) will query against the SL interatction

database as SL interactor gene;
2. Selection of Cancer types
3. Selection of SL pairs
4. Drug interaction

Drug Search

©Drug Name
CID

Enter drug list:

OR Upload drug list from file:
Browse... | No file selected.

Select Drug Target Database (DrugBank and DGIdb) :
DGIdb <

Enter new-line, comma, or space-delimited list,
or upload gene list from file

Select Parameters:
Change number of hits to display [Enter]: 10

Limit to genes in SL model only: OYes ~No @

Select database
Toggle button to limit genes to SL model only

HINT ONLY; Please type in the entire name/id in the input area above

input  |Drug NameDrug_CID,

Helpful predictions are offered as you type. When you are done, click Search.

Eratinih | 176370




Each link gives information about the contents. Click to select genes of interest, then
click Submit.
Gene drug interactions summary

Interactions shown were from curated data from DGIdb and Drug bank. Select gene(s) to search for SL prediction results

Gene Search By Drug Full Data Export

- Search Target Gene for DIug DR e

Doy N i

From DGIdb Dataset (doc)

Select All Gene Symbol| CID |Drug Name Function

5 136605 | anih

= EGFR 176870 erlotinib | inhibitor
ms 176870 erlotinib
a DDB\Z 176870 erlotinib
P’I‘EN‘ 176870\ erlotinib

- CDHl\ 176870 “erlotinib \
FZRI\ 176870 erlotinib| \
— TP53 \ 176870 erlotinib \
MET \ 176870 erlotinib
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Gene Mutation status from available cancer types

Select Cancer types and filter parameters to search for SL prediction results (note: if the SL Model column is crossed out, it means the gen.

Please select Categories e

Click for mutation details
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Cancer Type In SL Model as SL Interactor Gene #of Saxfples with Mutation vs All Samples
Select All Genes --->| EGFR KRAS DDR2 EG KRAS DDR2
BC (breast) | BRCA (Breast invasive carcinoma ) <9 < <9 5/1100(0.45%)|  6/1100(0.55%) [10/1100(0.91%)
- Bladder (bladder) | BLCA (Bladder Urothelial Carcinoma ) () ° ) 3/408(0.74%)  0/408(0.00%)| 2/408(0.49%)
Blood (Blood) | LAML (Acute Myeloid Leukemia ) /,yo <9 ° 2/173(1.16%)  8/173(4.62%)| 2/173(1.16%)
CNS (central_nervous_system) | GBM (Glioblastoma multifo < () & |77/166(46.39%)  2/166(1.20%)| 2/166(1.20%)
CNS (central_nervous_system) | LGG We Glioma ) (] < <9 15/530(2.83%) 1/530(0.19%) | 1/530(0.19%)
o — S— ——— E— : * — S — S 11/306(3.59%) | 5/306(1.63%)
A green check mark indicates that the gene is included in the SL model as the SL interactor gene 7/373(1.88%)| 2/373(0.54%)
LI (Targe_intestine) [ COADREAD (Colon and Rectum adenocarcinoma ) < < & | 10/382(2.62%)| 97/382(25.39%)| 6/382(1.57%)
Lung (lung) | LUAD (Lung adenocarcinoma ) < <9 (] 33/517(6.38%) 75/517(14.51%)| 7/517(1.35%)
Lung (lung) | LUSC (Lung squamous cell carcinoma ) < < () 6/501(1.20%)  2/501(0.40%)| 3/501(0.60%)
‘\\ OV (ovary) | OV (Ovarian serous cystadenocarcinoma ) < ° ° 7/307(2.28%) 2/307(0.65%)| 0/307(0.00%)
\ PANC (pancreas) | PAAD (Pancreatic adenocarcinoma ) < (] < 1/179(0.56%) |136/179(75.98%) | 3/179(1.68%)
PC (prostate) | PRAD (Prostate adenocarcinoma ) < < < 3/498(0.60%)  2/498(0.40%)| 2/498(0.40%)
RC (kidney) | KIRC (Kidney renal clear cell carcinoma ) < Q (] 9/534(1.69%) 1/534(0.19%)| 3/534(0.56%)
KIN (skin) | SKCM (Skin Cutaneous Melanoma ) < () < 25/472(5.30%) 7/472(1.48%) | 6/472(1.27%)
OID (thyroid) | THCA (Thyroid carcinoma) < 6 <9 0/509(0.00%)  4/509(0.79%)| 0/509(0.00%)
- UADT (upper_aerodigesti?s\tract) | HNSC (Head and Neck squamous cell carcinoma ) (] 6 () 20/522(3.83%) 1/522(0.19%) | 10/522(1.92%)
Uterine (uterine) | UCEC\(Uterine Corpus Endometrial Carcinoma ) (] () (] 8/177(4.52%)| 53/177(29.94%)| 13/177(7.34%)

~Search SL

Limit to Reported SL only:

Interaction

efs not in SLDB as SL interactor gene.)

Change number of hits to display [Enter]: 10
Change Pvalue of Survival cutoff (0~1) [Enter]: 0.05 °
Yes ©No @
°
°
°
°

Search for synthetic lethal partners:

Choose type(s) of cancer
Select number of hits to display per gene, per cancer type

Choose Pvalue of Survival cutoff, from 0 (most significant) to 1 (least

significant)
Toggle Yes to limit pairs to reported SL only
Click Search




The resulting page displays selected primary genes and interactor genes predicted by the SL
model, as restricted by previous search parameters. Column descriptions are below. Click to
view graphs and plots, and to download data.

View and download all data
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Gene Synthetic Lethality Interaction Search Result Summary
Gene Name: DDR2,KRAS,EGFR
Select Sipair(s) and-6i b foe e i ome_Thi. L idae antion £ hoaok SI_nie afi dienali
SL Data Download Default sort is by Pvalue of Survival. Click column headers to sort by different parameters. |
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Gene Gene Cancer’ Seore Coefficient Exclusivity RNAI Amplification Survival SL Relouace
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cer types in SLDB, you can search here directly. (SL Primary Gene list)

Pathway Enrichment Analysis

— Pathway Enrichment Analysis

el
Cancer SL Primary Pathway Enrichment of SL -
Gene partners
BRCA ‘ ANAPC4
BRCA ‘ CKAPS
BRCA [ BRCA1




Column Descriptions

SL Primary Gene: When gene is mutated, drugs are known to target the
SL partner, or ‘SL Interactor Gene’.

SL Interactor Gene: Gene targeted by drugs when the ‘SL Primary
Gene’ is mutated.

cBioPortal Search: Information such as mutation, copy number, and
expression data from the TCGA PanCancer Atlas Studies for both ‘SL Primary Gene’ and ‘SL Interactor Gene’.

Cancer: Cancer type.
SL Score: Unified score calculated by a random forest regression model
which combines four features for the SL pair: differential expression, expression correlation, mutual exclusivity and

shared pathways.

Correlation Coefficient: Pearson’s correlation coefficient of expression
(RNA-Seq V2) of the SL gene pair.

P-value of Mutual Exclusivity: P-value for mutual exclusivity of mutation
event for the SL gene pair.

P-value of RNAi: P-value for conditional essentiality of the interactor gene
in presence of mutation in the input gene; calculated from Achilles shRNA screening data.

P-value of Amplification: P-value for relative targetability of the interactor



gene in presence of mutation in the input gene; calculated from relative change in the copy number alteration (TCGA) of
the interactor gene in samples +/- input gene mutation.

P-value of Survival: P-value for difference in TCGA patient disease-free
survival in cases in under-expression vs over-expression of the interactor gene, in presence of mutation in the input gene.

Reported SL: SL interactions reported in literature.

Reference: Literature reference for the reported SL interaction.



On the same page, choose synthetic lethal pairs to investigate their interactions with other drugs/chemicals
that target your gene of interest. If a drug/chemical interaction is known, a genetic interaction search result
summary will be shown on the next page after clicking submit:

Gene Synthetic Lethality Interaction Search Result Summary
Gene Name: DDR2,KRAS ,EGFR
Select SL pair(s) and filters to search for drug interactions. This page also provides option for users to check SL-pair of interest and visualize associated significant pathways
SL Data Download
Select cBioportal sL
SL Primary = SL Interactor Correlation Pvalue of Mutual = Pvalue of Pvalue of Pvalueof ' Reported
All G G Search ms Coeffici Exclusivi RNAI Amplificati Survival SL Referrence
ACTRIA KRAS o oo BRCA 091 | -0.1656 0.0000 0.0000 0.0000 0.0389 Y 19490893 ‘
BRCAL = KRAS . BRCA 091 | 0202 0.0000 02505 0.0000 0438 | Y | 22585861 |
BRCAI1 EGFR e 'BRCA 084 0.0352 0.0000 04713 0.0000 0483 | Y 3965078 23071597
| 23564760
ATM EGFR P 'BRCA 080 0.0011 0.0000 0.7093 0.0000 0937 | Y 3965078
(— Search for ions of Chemicals/Drugs

Choose database and filter by drugs by:

Select Drug Database (DrugBank and DGIdb) :

Anatomical Therapeutic Chemical Classification System (ATC)
DGIdb
\ and/ or
SelectPurumeters: Drugs for Cancer used by NCI
Change number of hits to display [Enter]: 10 - .
/ then click Submit
Limit to ATC drug only: © Yes ~ No @
Limit to drug for cancer used by NCI: © Yes ~ No @

Submit

If you have pair of genes of your interest from cancer types in SLDB, you can search here directl]

Pai of genes search Or, enter additional gene pairs not listed above, then click
Gene Symbol 1 [Enter]: s : : . . .
Gene Syl 2 (Enter - Submit. This will display a search results page similar to
bt above. Choose pairs of interest and again click Submit.
Gene Expression Heatmap by Cancer Type

Pathway Enrichment Analysis
Cancer SL Primary Pathway Enrichment of SL
Gene partners
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The resulting page displays a comprehensive list of drugs and target genes from your search. Gene/drug
interactions are pulled from the chosen database, either DGIdb or Drugbank.

Chemical/Drug Interaction Search Result Summary

’( Genes: SMC3,FANCM, TUBGCP2,DKC1,AKT3
From DGIdb
Download Full Drug-target Interaction Data from DGIdb Click column headers to sort
Ié;gllniﬁ N cD F i Chemical inz! ! References
Symbol Sources NCI
KRAS | lenalidomide| 21$326 ATC Y 27458{41
KRAS taxol 4 ATC Y
KRAS gefitinib & ATC Y 15696205 25870145
KRAS dabrafenib | 444627 ATC Y 2731252
KRAS crizotinib ATC Y 27338794 25232318
KRAS FOLFIRI 56842117 ATC Y 28404754 25877855 2§605843
KRAS  doxorubicin|[ 31703 ATC Y 21216929 '\
KRAS S-FU' 3385 ATC Y 26341920
KRAS vandetanib/ 3081361 ATC Y
KRAS dasatinit)| 3062316 ATC Y 20956938
KRAS | nilotinb| 644241 AIC Y 26725216 \
KRAS decitabifle| 451668 ATC Y 25968887
KRAS  everolinus| 6442177 | ATC Y
KRAS LB! 9| 6918837 ATC Y 22693356 19490892 26725216
KRAS ixabe%: 6445540 . ATC Y 26864210
KRAS ponatinib 24826799 ATC Y 27338794
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CID: PubChem Compound Identification, a non-zero integer PubChem accession
identifier for a unique chemical structure.

Chemical Sources: Anatomical Therapeutic Chemical (ATC) Classification

Drugs used by NCI: Drugs for cancer, or conditions related to cancer, used by NCI


https://pubchem.ncbi.nlm.nih.gov/
https://www.whocc.no/atc_ddd_index/
https://www.cancer.gov/about-cancer/treatment/drugs

4. Investigate Inferred Drug Synergy

GENE CANCER DRUG

Inferring Potential Drug Synergy from Synthetic Lethal In

INFERRED DRUG SYNERGY DOCUMENTATION CONTACT US

o Please read here<fer-mere information

- Potential Drug Synergy from SL Interaction by Cancer Types -

Click for information regarding drug synergy. Red star denotes

mutation in Genel

Inferring potential drug synergy from synthetic lethal interaction

oy ne\'?’

* Genel and Gene2 SL interaction prediction from SLDB

* Genel - Drugl and Gene2 -Drug2 interaction
information collected from DrugBank and DGIDB

+ Drug2 sensitivity (p<0.05) in cancer cells carrying
mutationin Genel (compared to cells not carrying
mutation in Gene1) calculated from GDSC portal drug
screening data

* Drugl and Drug2 are shown to be potentially synergisticif
Genel and Gene2 are predicted synthetic lethal
d Drug2 shows iti itivity i
presence of mutation in Genel

(Genel-Drugl interactions are considered regardless of

mutation in Genel.)

iCancer Type Cancer full name ITotal number of Synergy|
BRCA BC (breast) | BRCA (Breast invasive carcinoma ) 73
BLCA Bladder (bladder) | BLCA (Bladder Urothelial Carcinoma ) 40
LAML Blood (Blood) | LAML (Acute Myeloid Leukemia ) 11
GBM CNS (central_nervous_system) | GBM (Glioblastoma multiforme ) 20
LGG CNS (central_nervous_system) | LGG (Brain Lower Grade Glioma ) 3
CESC  |CX (cervix) | CESC (Cervical cell and vical ad 19
LIHC Liver (liver) | LIHC (Liver hepatocellular carcinoma ) 33
ICOADREAD, LI (large_intestine) | COADREAD (Colon and Rectum adenocarcinoma ) 10
LUAD Lung (lung) | LUAD (Lung adenocarcinoma ) 133
LUSC Lung (lung) | LUSC (Lung squamous cell carcinoma ) 50
ov OV (ovary) | OV (Ovarian serous cystadenocarcinoma ) 1
PAAD PANC (o 5) | PAAD (F tic ad ) 3
PRAD PC (prostate) | PRAD (Prostate adenocarcinoma ) 1
Click for a list of drug synergy pairs for each cancer type. 25
i~ Histology: THCA; Total number of records: 6~ 6
i 160
164
index drug_name1|gene_symbol1| drug_name2 | PValue hist_code|Laferrence|
1 |Vemurafenib BRAF Temozolomided.24e-4 THCA
2 |Regorafenib|  BRAF  [Temozolomideld.24e-4| THCA
3 | Dabrafenib | BRAF |Temozolomideld.24e-4| THCA
4 | Dasatinib | BRAF  [Temozolomidel4.24e-4) THCA [19190119
5 |femsirolimus|  BRAF  [Temozolomideld.24e-4| THCA
6 |Encorafenib|  BRAF  |Temozolomideld.24e-4] THCA

Back to summary




	SL BioDiscovery Portal
	The Synthetic Lethality BioDiscovery portal (SL-BioDP) is a comprehensive web tool for systematic exploration and functional analysis of cancer-specific synthetic lethal (SL) interactions of known cancer susceptibility genes . It hosts SL interactions...
	Genes are included in the SL model if they are found to have protein-coding non-synonymous  mutations in 5 or more unique TCGA samples.
	Overview: Integration of data used in SL BioDiscovery Portal



