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Introduction

Development of high throughput sequencing technologies:
Rapid and economical genome sequencing
Disease targeted sequencing: powerful and cost-effective
application.

Vast amount of biological knowledge available:
HGMD-public, HUMSAVAR, ClinVar, COSMIC

We need a tool to connect sequencing data and biological
knowledge for diagnostic:
TEAM (Targeted Enrichment Analysis and Management)

TEAM TEAM: Targeted Enrichment Analysis and Management
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How does TEAM work?
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Inputs: VCF file

preprocessing

~ VICF files
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#CHROM - POS

94471075
94471154
94473845
94473864
94474328
94474452
94476388
94480037
94544234
94544276

One VCF (Variant
Calling Format) file
for each patient
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FILTER- INFO
3331.06 PASS
1015.91-PASS
431.58 PASS
361.62 PASS
2760.20-PASS
1126.22-PASS
694.59 PASS
2312.14 PASS
2562.62 -PASS
1680.20-PASS

EEEEEEEEEL:

DP:GQ:PL
'DP:GQ:PL
DP:GQ:PL
DP:GQ:PL
'DP:GQ:PL
DP:GQ:PL
DP:GQ:PL
'DP:GQ:PL
DP:GQ:PL
DP:GQ:PL

Inputs: VCF file

FORMAT - D053

AC=2
AC=1
AC=1
AC=1
AC=1
AC=1
AC=1
AC=1
AC=1
AC=1

0/1:26,32:
0/1:15,16:
0/1:16,12:
0/1:67,80:
0/1:48,37:
0/1:26,23:
0/1:64,73:
0/1:74 84:
0/1:88,56:
0/1:43,35:

JAF=1.
-AF=0.
-AF=0.
AF=0.
-AF=0.
AF=0.
-AF=0.
AF=0.
-AF=0.
AF=0.

00:A
50 A
50 ;A
50:A
50 ;A
50:A
50 A
50:A
50 A
50 ;A

AT T T
P B B B P B3 B D B

58:99:1046,0,814
31:99:462,0,501
28:99:392,0,45%0
147:99:2790,0,2114
85:99:1156,0,15%96
49:99:725,0,877
137:99:2342,0,1923
158:99:2593,0,2334
144:99:1710,0, 3060
84:99:1080,0,1641




Inputs: Gene Panel

Gene Panels:

Cancer Disease Gene Panel Description
13 genes panel: BRCA1, BRCA2, RAD51C, CDH1, TP53, PTEN, STK11,

Hereditary Breast and Ovarian Cancer PALB2, RAD51D, BRIP1, XRCC2, ERCC4 , ATM.

Hereditary Nonpolyposis Colon Cancer 4 genes panel: MLH1, MSH2, MSH6, PMS1

Hereditary Colorectal Adenomatous Polyposis 2 genes panel: APC, MUTYH

Juvenile Polyposis Syndrome 3 genes panel: SMAD14, BMPR1A, PTEN

PTEN Hamartoma Tumor Syndrome (PHTS) 1 gene panel: PTEN

List of genes / \

BRCA1 BED file including genes
BRCAZ hr17 41196312 41322290 BRCAI1
RAD51C SO

CDH1 chrl3 32889611 32973805 BRCA2
TP53 chr17 56769934 56811703 RADS5SI1C

PTEN e
STK11
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etting information

https://www.ncbi.nlm.nih.gov/clinvar

Resources ) How To &

Clinvar ClinVar v ||RETINITIS PIGMENTOSA 50
Save search  Advanced

]

Home About 'f Data use and maintenance ¥ | Using the website ™ ' How to submit ™ Statistics ' FTPsite |

Show additional filters Display Settings: (¥| Tabular, 20 per page, Sorted by Default order Send to:

Gene

Select . Results: 14

Clinical significance Clinical Gkt

Pathogenic (14) Gene(s) | Condition(s) Frequency | significance Review status Chr {GRCh3E)

{Last reviewed)

ﬁﬁ:::;;;::;m i O} BEST1.c.418C-G BESTL  Refinitis pigmentosa 50 PathogeniciLikely  classified by single 11 61955888
L (pleuldoval pathogenic submitter

Single submitter{11) (Mov 17, 2011)

Molecular [ BEST1c.614T=C EEST1  Retinitis pigmentosa 50 Pathogenic/Likely  classified by single 11 61956976

consequence 2. (p.lle205Thr) pathogenic submitter

Cramaoc hift i

fhloar 17 TN

COSMIC

Catalogue of somatic mutations in cancer

Home  About Download Publications News Contact Help FAQ

http://cancer.sanger.ac.uk/cancergenome Search COSMIC v69 |

/projects/cosmic/

By C Search Gene name, Mutation, Tissue, Sample ..
y Cancer

By Gene BRAF |
eg. BRAF, VGOOE, lung, COLO-629

By Sample

Search via Cancer Browser




Getting iInformation

http://www.hgmd.org/ The Human Gene Mutation Database
at the Institute of Medical Genetics in Cardiff
HGMD'

BRAF

umpmg:: » Documents
L ] ]

Search ' Blast ' Align . .
Riarch ir o http://www.uniprot.org/docs/humsavar
| Documents v | BRAE

humsavar.ixt



Getting iInformation

- SIFT

SIFT predicts whether an amino acid substitution affects protein
function
Interpretation: 1 (tolerated) to O (not tolerated)

http://sift.jcvi.org/ J. Craig Venter ‘

" PolyPhen
Polymorphism Phenotyping is a tool which predicts possible impact
of an amino acid substitution on the structure and function of a
human protein
Interpretation: 1 (probably damage) to 0 (benign)

http://genetics.bwh.harvard.edu/pph2/index.shtml

- TEAM: Targeted Enrichment Analysis and Management




Getting iInformation

" PhastCons HOWTO

© Conservation Index: multi-species conservation for deciding on
potential pathogenicity of novel variants

. Interpretation: 1 (high conservation) to 0 (low conservation)

http://compgen.bscb.cornell.edu/phast/phastCons-HOWTO.html



Getting iInformation

BLAST/BLAT | BioMart | Tools | Downloads | Help & Docume

Using this website EEULTHEVGD RO  Data access  AP| & software  About us Con Seq uence type or effect

In this section #  Help & Documentation : Annotation & Prediction
Data Description
Predicted Data
Import VCF script Ensembl Variation - Predicted data

Variation Sources

I ' [ T

* mature miRNA
+ NMD transcript
* non-coding exon / transcript

* regulatory region + 5prime UTR * splice donor * splice region * 3 prime UTR
* TF binding site + initiator codon » splice acceptor * intron
* downstream
+ intergenic * synonymous * stop lost
*+ upstream * missense * stop retained
s inframe insertion * incomplete terminal codon
« transcript/regulatory region /TF : ;‘:grﬂm.I!?i:;iehun
binding site ablation SR aAn
+ frameshift

coding sequence variant

http://www.ensembl.org/info/genome/variation/predicted data.html




Tool Iinterface

http://team.babelomics.org/

1. Defining panel 2. Uploading input data
_— TEAM

Mew Panel Import Panels Save Panels  Clear Panels

Example Data
User-defined ” Examples Soieh
Panel: | Panel Retinitis Pigmento: |V |
RETINITIS_panell0 @a VCF File: ‘C:\fakepath\patiemliR.vcf “ Browse... |
‘ Run | ‘ Reset ‘

3. Getting results

Results

[ Diagnostic || Secondary findings ‘

Chromosome  Position SNP Id Ref Al

t Gene Conseq. 1 Phenotype

= gene: (1 Item)

1 3 129247734 . T C . exon_... RETINITIS PIGMENTOSA 4

= gene: RHO (3 ltems)

23 129247734 . T C RHO exon_... RETINITIS PIGMENTOSA 4

3 3 129247734 . T C RHO exon_... RETINITIS PIGMENTOSA 4

4 3 129247734 . T ] RHO exon_... Retinitis pigmentosa type 4




How to define a panel?

Panel Manager [
1 . Name | Name P [RETINTIS_10 |

of panel

Name RETINITIS PIGMENTOSA 10 - IMPOHL
Ataxia_and_retinitis_pigmentosa_with_isolate... |* | RETINITIS PIGMENTOSA 13 PRPFB
Hypoprebetalipoproteinemia, _acanthocytosis, .. RETINITIS PIGMENTOSA 20 RPEGS
Juwenile_retinitis_pigmentosa,_AlIPL1-related

3. Adding:
Meuropathy_ataxia_retinitis_pigmentosa_syn...
POSTERIOR COLUMN ATAXLA WITH RETINI... | = m O re g e n e S

. ek - mutations
2 . Dlseases RETINITIS PIGMENTOSA 11

RETINITIS PIGMENTOSA 12
T —RERRTIS PIGMENTOSA 14 (Chr  Pos Ref Al
RETINITIS PIGMENTOSA 17
RETINITIS PIGMENTOSA 18
RETINITIS PIGMENTOSA 19
RETINITIS PIGMENTOSA 2

RETINITIS PIGMENTOSA 25
RETINITIS PIGMENTOSA 26
RETINITIS PIGMENTOSA 27

[%]
had
3

000

BRCAZ PPL

4]

RETINTIS | [ T - 4. Save panel
S £ /
sit: | 2

Mdnewpane!” Clear || Close |




How to define a panel?

Add mutation -

Chr:  Pos: Ref. Alt: Gene Name: Disease Mame: T

|3 | |55539395 |i |A | |T | |RF"1 ||Lunu-::ﬂnt:er2 | Addlng

| Reset || Check || Add Mutation | new mutations
|
-_.|. | ¢ | > 9 search: gene, snp... Q

Region overview Window size: 583 nts -

55.539.104 55.539.395 55.539.686

55,539,359 55,539,395 55.539.431 _

ﬂ Sequence TAAGCACATAACTAAAATTGCCGGTTTGACAGGAGATAATCTATGTAAAGAGGGAGATAAGTCTTT? Chec k| ng

o I mutations from

Genome Viewer

-

E 5NP b Esp g 55539357 Fesaos1614 Fea00135800 ChsmasesaT

855539353 19202016292 201613551 Fea3sen
202226256

T B:55,530,304 Genome Viewer
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Results

 Diagnostic || Secondary findings

Chromosome SNP Id Ref Alt Gene Conseq. Type Phenotype A. Web resu Its
= gene: (1 ltem) |
1|3 T C . exon_vari... RETINITIS PIGMENTOSA 4

= gene: RHO (3 ltems)

~2_ Variant Effect - 3:129247734

__________ 3 Position christartend (strand)  SNP Id Conseq. Type Aminoacid Change [
1 3:120247734-120247734 (+)  CM920608 SNP (S0:0000694)
2 | 3:129247483-129247937 (+) synonymous_codon (SO:00... P/P-CCCI/CCC (53)
3 3:129245550-120248350 requlatory_region_variant (...
4 | 3:129247734-129247734 (+) rs28933395 SNP (SO:0000694)

Diagnostic: Retinitis

 Chromosome ' Position SNPId Ref At Gene  Con
13 129247734 . T & 3‘;

B PD F r e O rt 2 3 129247734 . i 5 RHO :::
. p 33 129247734 : T C RHO ?‘;
> 43 129247734 : G c RHO g"m?
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Conclusions

TEAM is an free and easy-to-use web tool that fills the gap
between the enormous amounts of data in targeted enrichment
sequencing analysis and the biological knowledge available

TEAM provides an intuitive environment for the clinician in
which unprocessed data on patient’s genomic variation can easily be
transformed in a diagnostic

The entire patient's sequencing information is managed locally thus
avoiding any problem of data privacy or confidentiality

TEAM TEAM: Targeted Enrichment Analysis and Management



Next improvements:

" Inclusion of a database with public panels
genes of various diseases
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More info + questions

Nucleic Acids Research Advance Access published May 26, 2014
Nucleic Acids Research, 2014 1

doi: 10.1093/narlghkud72
A web tool for the design and management of panels
of genes for targeted enrichment and massive
sequencing for clinical applications

Alejandro Aleman'-2, Francisco Garcia-Garcia', Ignacio Medina' and Joaquin Dopazo':2:3"

TComputational Genomics Department, Centro de Investigacién Principe Felipe (CIPF), Valencia, 46012, Spain,
2Bioinformatics of Rare Diseases (BIER), CIBER de Enfermedades Raras (CIBERER), Valencia, 46012, Spain and
3Functional Genomics Node, (INB) at CIPF, Valencia, 46012, Spain
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Examples

http://team.babelomics.org

home documentation | tutorial | about

Show Panels
xample Data
Panel: ‘SelectaPaneI... |V|
WVCF File: |Select a file H Browse...
. Run || Reset |
Resulis
‘ Diagnostic H Secondary findings |
| Chromosome ‘ Position | SNP Id | Ref Alt Gene Conseq. Type Phenotype Source SIFT PolyPhen Conservation
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