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Supplementary Figure S1. Sequencing methods utilised
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Supplementary Fig. S2. Workflow from initial consultation to treatment
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Supplementary Table S1. Summary of DNA and RNA quality

Median RIN

score (range)

Median 260/280
ratio (range)

o <ZE Normal N/A N/A

_g o Tumor 8.1 (4.0-9.3) 1.99 (1.94-2.04)
é <ZE Normal N/A 1.86 (1.78-1.91)
o N0 Tumor N/A 1.87 (1.68-1.9)

§ <ZE Normal 7.3 (0-10) 2.09 (1.95-2.11)
< 4 Tumor 6.8 (1.8-9.5) 2.04 (0.65-4.9)

E <ZE Normal N/A 1.87 (1.70-2.08)
o0 Tumor N/A 1.88 (-0.26-4.93)




Supplementary Table S2. Sequencing statistics

All Clinical Genomics Tumor Board Pilot Study
Tumor Count Average Min Max | Count Average Min Max | Count Average Min Max
Physical coverage 31 44 4 149 25 34 4 73 6 89 31 149
Aligned Reads (1016) 31 618.7 269 3121.2 25 306.9 269 1166.4 6 1917.5 12044 3121.2
Aligned Bases (1079) 31 59.9 2.2 312.1 25 28.5 2.2 95.1 6 191.0 1114 3121
o Insertsize 31 666 159 1003 25 757 253 1003 6 286 159 375
g Genome size (1019) 31 3.09 3.09 3.09 25 3.09 3.09 3.09 6 3.09 3.09 3.09
S Base Coverage 31 19 1 101 25 9 1 31 6 62 36 101
O]
% Normal
£ Physical coverage 31 45 13 130 25 36 13 71 6 84 26 130
= Aligned Reads (1076) 31 595.3 101.0 2788.3 25 298.8 101.0 1014.9 6 1830.9 1052.3 2788.3
Aligned Bases (1079) 31 57.7 8.3 278.8 25 27.9 8.3 83.1 6 182.2 96.8 278.8
Insert size 31 691 155 931 25 789.92 224 931 6 280 155 344
Genome size 31 3.09 3.09 3.09 25 3.09 3.09 3.09 6 3.09 3.09 3.09
Base Coverage 31 19 3 90 25 9 3 27 6 59 31 90
Tumor
Aligned Reads (1076) 27 160.0 70.8 219.1 27 160.0 70.8 219.1 N/A N/A N/A N/A
Percent reads aligned 27 98% 93% 99% 27 98% 93% 99% N/A N/A N/A N/A
Aligned Bases (1019) 27 14.7 7.3 23.1 27 14.7 7.3 23.1 N/A N/A N/A N/A
Mean Coverage of Targets 27 106 32 210 27 106 32 210 N/A N/A N/A N/A
Target Bases at 10X 27 93% 84% 96% 27 93% 84% 96% N/A N/A N/A N/A
Target Bases at 20X 27 88% 76% 93% 27 88% 76% 93% N/A N/A N/A N/A
g Target Bases at 30X 27 82% 54% 90% 27 82% 54% 90% N/A N/A N/A N/A
o
& Normal
Aligned Reads (1076) 27 183.7 110.7 259.7 27 183.7 110.7  259.7 N/A N/A N/A N/A
Percent reads aligned 27 98% 94% 99% 27 98% 94% 99% N/A N/A N/A N/A
Aligned Bases (1079) 27 16.5 10.4 25.5 27 16.5 10.4 25.5 N/A N/A N/A N/A
Mean Coverage of Targets 27 114 32 249 27 114 32 249 N/A N/A N/A N/A
Target Bases at 10X 27 94% 91% 96% 27 94% 91% 96% N/A N/A N/A N/A
Target Bases at 20X 27 90% 77% 94% 27 90% 77% 94% N/A N/A N/A N/A
Target Bases at 30X 27 84% 55% 92% 27 84% 55% 92% N/A N/A N/A N/A




Tumor
Aligned Reads (1076) 28 183.3 47.0 401.5 25 176.5 47.0 401.5 3 239.7 150.6 287.1
Aligned Bases (10"9) 28 15.4 3.7 329 25 15.2 3.7 32.9 3 16.7 7.5 28.5
% Ribosomal Bases 25 15.9% 0.4% 55.9% 25 15.9% 0.4% 55.9% 0 N/A N/A N/A
% Coding Bases 28 38.4% 74%  59.0% 25 38.0% 7.4%  59.0% 3 41.8% 35.3% 46.5%
% UTR Bases 28 30.6% 16.0% 41.6% 25 29.8% 16.0% 39.1% 3 36.9% 31.4% 41.6%
% Intronic Bases 28 11.1% 3.3% 26.0% 25 11.2% 3.3% 26.0% 3 10.6% 7.3% 13.1%
% Intergenic Bases 28 5.6% 22% 11.5% 25 5.0% 22% 1.2% 3 10.7% 10.0% 11.5%

< % MRNA Bases 28 69.1% 23.5% 93.1% 25 68.0% 23.5% 93.1% 3 787% 76.9% 81.2%

2

o Normal
Aligned Reads (1076) 13 139.8 58.9 208.7 13 139.8 58.9 208.7 N/A N/A N/A N/A
Aligned Bases (1019) 13 11.6 4.5 16.6 13 11.6 4.5 16.6 N/A N/A N/A N/A
% Ribosomal Bases 13 20.0% 0.5% 34.8% 13 20.0% 0.5% 34.8% N/A N/A N/A N/A
% Coding Bases 13 352% 14.1% 83.4% 13 352% 14.1% 83.4% N/A N/A N/A N/A
% UTR Bases 13 20.5% 14.5% 38.8% 13 20.5% 14.5% 38.8% N/A N/A N/A N/A
% Intronic Bases 13 19.9% 0.6% 43.2% 13 19.9% 0.6% 43.2% N/A N/A N/A N/A
% Intergenic Bases 13 4.3% 1.0% 7.7% 13 4.3% 1.0% 7.7% N/A N/A N/A N/A
% MRNA Bases 13 55.8% 33.7% 97.8% 13 55.8% 33.7% 97.8% N/A N/A N/A N/A

N/A = not applicable




Supplementary Table S3. Germline variants and somatic mutations.

A. SOMATIC
All Reported
Median Median
All per All per
patients patient | patients patient
Nonsynonymous coding 11823 64 65 2
Frameshift 305 4 3 1
STOP gained 1525 5 5 1
Codon insertion 11 1 1 1
Codon deletion 21 1.5 1 1
Codqn change plus codon 8 1 0 0
deletion
POdOI‘.I change plus codon 8 1 0 0
insertion
Splice site donor 89 2 0 0
START lost 34 1 0 0
Splice site acceptor 166 3 2 2
STOP lost 23 1 0 0
Deletion 0 0 0 0
START gained 0 0 0 0
Insertion 0 0 0 0




B. Summary of functional categories of all germline mutations in ACMG listed genes among
genes surviving filtering including removing genes outside that are paralogous or otherwise
homologous to other regions and with depth below 10, or adjusted quality score below 3-0.
(ACMG genes were BRCA1, BRCA2, TP53, STK11, MLH1, MSH2, MSH6, PMS2, APC,
MUTYH, VHL, MEN1, RET, NTRK1, RB1, SDHD, SDHAF2, SDHC, SDHB, TSC1, TSC2, WT1,
NF2, COL3A1, FB1, TGFBR1, TGFBR2, SMAD3, ACTA2, MYH11, MYBPC3, MYH7, TNNT2,
TNNI3, TPM1, MYL3, ACTC1, PRKAG2, GLA, MYL2, LMNA, RYR2, PKP2, DSP, DSC?2,
TMEMA43, DSG, KCNQ1, KCNH2, SCN5A, LDLR, APOB, PCSK9, RYR1, CACNA1C).
Probable pathogenic were those variants that were deleterious by intersection of CADD scores
greater than 20, deleterious by FATHMM, Deleterious for majority of transcripts by polyphen2,
Deleterious for majority of transcripts by MutationTaster
Grand
Pathogenic Probable Total

BRCA2 2 2
c.3975_3978dupTGCT(p.Ala1327fs)
c.7878G>C(p.Trp2626Cys)

GLA

€.937G>T(p.Asp313Tyr)

KCNH2

c.1598T>G(p.Val533Gly)

MSH6 2
€.1508C>G(p.Ser503Cys)
€.2633T>C(p.Val878Ala)
€.3261dupC(p.Phe1088fs)
MUTYH
c.1187G>A(p.Gly396Asp)
NTRK1
€.2339G>A(p.Arg780GiIn)
RYR1
c.11654G>A(p.Arg3885GIn)
c.13513G>C(p.Asp4505His)
c.1661A>G(p.Glu554Gly)
¢.5000G>A(p.Arg1667His)
c.7025A>G(p.Asn2342Ser)
€.9262G>A(p.Val3088Met)
SDHD 1
c.34G>A(p.Gly12Ser) 1

SMAD3 3
€.1222G>T(p.Asp408Tyr) 3
TSC1 1
€.2194C>T(p.His732Tyr) 1

TSC2 1
c.1747G>A(p.Ala583Thr) 1
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Supplementary Table S4. Reported mutation types

Mutation type Total
SNV 67
CNV 27
Differential expression 23
CNV + differential expression 5
Fusion 4
Frameshift 3
Structural variant 3
Fusion + CNV 2
Inframe Insertion 2
Altered splice site 1
Differential expression + SNV 1
Deletion 1

SNV = single nucleotide variant, CNV = copy number
variation



Supplementary Table S5. CLIA validation summary

Mutation type Total Range
Number of targets to Total 44 0-4
validate SNV 25
CNV 10
Differential expression 7
Frameshift 2
Number of targets Total 36 0-4
validated SNV 24
CNV 5
Differential expression
Frameshift 1
Target source DNA only 34 0-5
RNA only 8 0-2
DNA & RNA 1 0-1
Validation method* Sanger sequencing 27 0-3
Quantitative PCR 16 0-4
IHC 4 0-2
FISH 1 0-1

*Totals are not equal as some mutations were validated by multiple methods
(e.g. Sanger sequencing to confirm the point mutation and gPCR to assess

expression).



Supplementary Table S6. Publically available databases utilized in biointelligence platform

Database URL Reference
Sequencing and gene annotation
International Cancer Genome Consortium (ICGC) https://icgc.org
The Cancer Genome Atlas (TCGA) http://cancergenome.nih.gov/
COSMIC http://cancer.sanger.ac.uk/cancergenome/projects/cosmic/ (1)
GeneCards http://www.genecards.org (2)
NCI Pathway Interaction Database http://pid.nci.nih.gov (3)
Drugs and therapeutics
Drug Bank http://www.drugbank.ca (4)
Human Metabolome Database http://www.hmdb.ca (5)
Pubchem Compound http://www.ncbi.nlm.nih.gov/pccompound/ (6,7)

STITCH

Food and Drug Administration drug database
Clinical trials

ClinicalTrials.gov
Gene-molecule context

Cancer Cell Line Encyclopedia

Project Achilles

The Connectivity Map
Drug repurposing

PROMISCUQUS

http://stitch.embl.de/
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm

http://clinicaltrials.gov
http://www.broadinstitute.org/ccle/home
http://www.broadinstitute.org/achilles

http://www.broadinstitute.org/cmap/

http://bioinformatics.charite.de/promiscuous/index.php

(9)
(10)

(11)
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