% SwissPedHealth Analysis pipelines

Dylan Lawless
May 16, 2023



Bioinformatics
Primary Analysis
Secondary Analysis

Demo



Bioinformatics



Bioinformatics

Variant effect

Variant impact
High

[Sequence dataset

S1 A ITIITINGH A IGIPATIGIITY A A [GHIGH T IGHIGH T AN A
52 [N G A RGPS A A G N N T T A
53 A ITIIGHN A NGIRGHINTI A A G I G NG T T A
A TG A R T A A I NG I T 1 T A
A I A T A A A S A
A MG A T A A K A KT A
- ATIGIE AGIGCEIT A AGRITGETGT A
sn ATIGIEAGIGIEIT A AlGIE A GRITIET A
rare shared rare
[Decomposed genotype matrix
$1 00 10001000000100010000
52 100000 1000000 100000000
$30000000000000100000000
0000000000000 1000010070
00000000000 000000000O00
000000000000 000000070070
0000000000000000001000
Sn 000000000 0000000000100
rare shared multi-allele*

[Feramcsmmoraion

11T B .88 ¢ & ¥ =z § .3 2,
§ &5 ¢ 3§tz g £ E 5 oz oot
£ i 5 = £ °s §
1A sio0 a8 03 e ez M7 wwes e s 305
1 AT O (21 [ [ 2590 1902 [P 7 s IS we [ 3605
1A S 450 3 2590 e M7 s s s 3605
20 A SIS O SOUY (293 7881 P IR s s o W 76508
20 A el WON (21N I SOIN (293 7531 P IR s 15 o ) 76508
20 A S WON (A5 O OIN (2931 7831 WP IS v 1o o W 76508
3OWEN L1 G805 259 % M NA BT N s . 3005
I O a1 s 259 s R NA T O e 305
3B Sn 0 450 5 259 s M NA B R s 3605
4 B S O [ O 5028 (120 N NAY A 16768 s o ) SEAOS
4 B I O 21 U 5028 2T AT NAS AR 5766 9 o W SE20S
4 B ST O (A5 O 5020 i A NAS RNAR 1758 s o e 36508

pe sampe Varanc Gene  omoloay

o e o o e
Normal Uniform Exponential
Poisson Binomial Gamma
Log-Normal Weibull Beta
Chi-Square Cauchy Logistic

AN AN AN




Bioinformatics

Multi-omics
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Primary Analysis



Primary - DNA, RNA, metabolomic and proteomic

DNA RNA Metabolomic,

e« SNV and e Quant proteomic,
INDEL expresgion clinical

e Structural « Splice « Distribution
variant « ASE (MetaboAna-

« Coding and lystR)
non-coding « Visualisation

« QC

Clinical report, ACMG, and best-practice [1, 2, 3, 4]



Primary DNA
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« Structural variant (GATK,
smoove, indexcov)

« Coding / non-coding [6, 7]
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Primary RNA

» Bulk RNA-seq pipieline?:
() (st ) (smanti QC, DEG (DESeqg?2, edgeR)
« Splicing (SUPPA, rMATS,

Leafcutter, SVA, FRASER,
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Secondary - Variant, Gene, VSAT

DNA Single variant

DNA Gene burden

o DNA Variant set / Protein pathway

« RNA DEG, splicing, GSEA, protein pathway

Joint with metabolomic / proteomic



ProteoMCLustR

Proteome clustering with
Markov cluster algorithm (MCL) in R
for high performance computing platforms



ProteoMCLustR

— Cluster protocol =—:

Cohort data

Simplified




ProteoMCLustR

Input:

N;,i=1,...,n:

Nodes (genes) in 1he STRING database
Eij,,7=1,...,n:

Edges (interactions) between nodes in STRING database
S : Score threshold for edges
I : lteration limit
Lins Lmax : Size limits for clusters

r : Expansion & inflation parameters for MCL algorithm
Algorithm:
1. Preprocess (N;, E;;,
2. Chooselnflation (N'
3. RunMCL (N/, E

) N (N’ EI )
45+ Lmin> Lmax) — inflation
I, Lnin, Lmax, inflation, e, r)
(0) B/
itialize M I ¥ I
3.1. Initialize Mij = s,
3.2. Iterate until convergence:
3.2.1. Expansion M () = (pr(k—=1)ye
(M(kfl))r

’LJ’

i (k) _
3.2.2. Inflation J\lij ﬁ
P (M )"
3.3. Extract clusters from converged mamx Dy (final)
Output:
Clusters: Set of optimized node (gene) clusters
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Demo - Case Report

Pertinent findings: Sample - SPHO0123

‘Genomics analysis report: Sample_id - SPHO0123

Germline variant ENSTOO000646337.2:.888G>A (p.Phe319SerTerl5) AVPR2 was Read more
identified as high confidence disease-causing.
1. Based on evidence from all known relevant databases, this variant was inferprefed as a
disease causing frue positive. true positive
2. None of our crifical databases had missing information about this variant, thereby reducing crifical databases
the likelihood of a false posifive. missing information
3. No alternative candidate variants were ignored due fo a lack of evidence, thereby false positive
reducing the likelihood of a false positive.
4. All genomic positions where variants are known fo produce similar phenotypes were
checked and were not found fo contain such variants, thereby reducing the likelihood of false negatives
false negatives.
5. All other genome-wide VUS were interpreted as being unrelated o disease, frue vus
negatives. true negatives

Was this analysis performed adequately? See here
Were the evidence sources used up-to-date and reliable? See here
Next steps See here
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Demo - Cohort Report

Pertinent findings: Top 25
Based on: 490 cases
Controls: Yes (n=500)

Common.name

Trmetazidine
Aurothioglucose
Conivaptan
Human
immunoglobuln G
Isopropy alconol
Zne

Etaneroept

Hyaluronic acid

Opreivekin

Efalizumab

1410 01 25 rows

Gene.Name

ACAAT

Avcyz

AvPR2

FCoR2C

HAPLNG

IL1RA

meaL

Show 10

Name

3-ketoacyl.CoA tholase,
roxisomal

Adenytate cyclase ype 2
Vasoprossin V2 recaptor
Complement -8
RNA

pl
helicase DDX3%B.
Desmopiakin

Low
Sy

Hyalur
easogyean mproten
H

Interioukin-11 roceptor
Subunt aipha

Integrin aipha-L

1382

1110-
1t

1150

238237

1075
1076

1092

Codo

et

toG1gA
9GNGG
AcA

CagiTag

TaalCaa

coglecT
TTGAR

taThaa

10482

951952

a8

5051

23

862

1003-
1004

Prote

po
sition
3492

317318

206

335

x

wr

PIPLKD
EEFN
RaTVX

Search

Location Consequence

3:33125813.38125833  splice_donor_variantsplic
e_dor

bat
coding_sequence,_vari
antntron_ variant
576956337695834  rameshilvarant
X:153906304 stop_gained
632016105 splce_donor._variant
6:31540482-31540483  frameshif_variant
67579428 stop_gained
1:161599693 stop_lost

19:19258022-19258020  stop_gained frameshif v
ariant

934658685 splce_donor._variant

16:30484253 stop_gained

IMPACT

HIGH

HIGH

HIGH

HIGH

HIGH

HIGH

HIGH

HIGH

HIGH

HIGH

Exon

1012

55

a3t

INTR
oN

101

Hovse

ExSTO00SSg16713
1046_1053+130e!

ENSTO0000338316 9:c.
954 955dup
ENSTO0000646375.2:c.
8B8G>A
ENSTO0000435363.7:c.
626+1G>A
ENST000003961726:c.
50_51dup
ENSTO0000379802.8:c.
3238C>T

ENST00000466542 6:c.
8621>C

ENSTO0000291481 8:c.
1003_1004insCTTTGA

AGGATGAATAAGAGTT
c

CAACAGGCARACAGT

ENSTO00004415457:c.
810:26>T

ENST00000356798.11
co96T>A

Previous

Hovsp.

ENSPO0000342952 419
Phe3i9SerfsTerts

ENSPO0000496396.1:p
Trp2o6Ter

ENSPO0000370475.1:p
GIuA7GlyfsTer103.

ENSPO0000369129.3p
et

ENSPO00004Z8627.11p
Ter2B8GinextTer?

ENSPO0000291481 5:p
ArgaaLoutsTors

ENSPO0000349252 59
Tya32Ter

Next




Demo - Secondary Report

Pertinent findings: Enriched protein pathway

Based on: 490 cases

Controls: Yes (n=500)
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and variant contribution highlights.
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