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Beacon Project Q)
An open web service that tests the willingness of international sites to share genetic data. g

Beacon Network Search Beacons

N

> 50 Beacons

throughout
the world &

Beacon Network Website or API

A global search engine for
genetic mutations.

GRCh37 ~ Search

Beacon Network
Quickstart:

Q: Who has information about this allele? —» @ — A: BRCA Exchange Beacon

...............................................................................................................................................................................

Find genetic mutations shared by these organizations Beacon AP Beacon AP Beacon AP

BIPMed Beacon BRCA Exchange Beacon PhenomeCentral Beacon

Global Gene Corp a ) %
Q: Do you have information about this allele? — — A:No — A:Yes — | = A:No

T VCF Files Database Clinical Record or EMR
l | I rOWSsE eacons

’ YA Global Alliance
<N for Genomics & Health
[/



Developing the GA4AGH Metadata Schema
arrayMap for GA4GH

metadata schema development through implementation of
arrayMap resource data

® ®
Sdividual 1d, &>
n O O e r m O e C S O r I O a a —— =
~id st CallSet BioSample
e : string na‘me' s?ring -id : string d i i
tring[0..” Iostingt . - name : string - description : string
o im[O..‘g][ ! - biosample_id : string . - individual ‘dg: string - characteristics : Characteristics ~
- phaseset : string - varlant?.s tid: string[0.."] - description : string - created : int64 U 0B U
- genotype_likelihood : double[0."] :credat|e " ‘|6644 - characteristics : Characteristics - updated : in64
- info : string[0..*] updated : into4 - info : string[0.."] - species : OntologyTerm A 0
- info : string[0.."] - sex : OntologyTerm U O
(] [ ] [ J - info : string[0.."]
Im e“le“tat'O“ \"A" OntO O services N —
VariantSetMetadata Characteristics - - - - a -
- key : string - diseases : BioCharacteristics[0.
- value : string - phenotypes : BioCharacteristics[0..*]
-id : string A U449
- type: string
- number: string
- descrij ring & 0 0 ° ole
- info : string[0..*]
BioCharacteristic ~ ~ ~
~description : string d a Dd
ntologyTerms : OntologyTerm[0..*] [ OntologyTerm |
~id : string - negateOntologyTerms: Ontology Term[0..*] ~id : string ~ ~ ~ ~ ~
- variant_set_id : string - term: : string Dd
- names : string[0..*] - source_name : string
- created : int64 - source_version : string 0
- updated : int64 R .
- reference_name : string name: string
l I iztnagl‘nr:g - reference_set_id : string - DO 'J
_ referénce bases : string - metadata : VariantSetMetadata[0..*]
- altemale;bases < string[0.."] DO
- info : string[0..”]
- calls: Call[0..*]
Vo0
000
enad
W00
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Beacon
NV/CNA as first type of structural variants
isease specific queries

uantitative reporting

: U
4
A
0
;
0
Jerno
:
O
e ("20
e ("20

- .‘.
()
9
1)
Ne
= 0
aqVa =
0 410
0 410

S

S

S

S

S

SIB

S

AL

S

S

040

S



FIND CNAS BY GENE OR REGION [ERBB2] 17:35097862-35138441:1

a I I a M a REGION SIZE | MAX COVERAGE (KB)
CLINICAL DATA no followup required

CITY

Resource for copy number variation data in cancer

SUBSET PERCENT IN SUBSET

Query Database

8507/3: Invasive micropapillary carcinoma (13/39) 33.3
C692: retina (14/82)

arrayMap Vlsua“z'ng cancer genome array da’[a @ arraymaporg ICD Morphologies 8260/3: Papilary adenocarcinoma, NOS (11/65)

8500/3: invasive carcinoma of no special type (1201/8188)
2021 samples from arraymap have an associated "ICDMORPHOLOGYCODE" label. 8560/3: Adenosquamous carcinoma (3/21)

SearCh Samp|eS Carcinomas: breast ca. (1254/8837)

M : d f datab d 9470/3: Medulloblastoma, NOS (M-94703) C50: st (1254/6929)
Search Publications arrgy ap _'S a curate rg SIS atabase .a‘n . . . [ | ‘ 1 B . . Synonym
bioinformatics resource targeting copy number profiling S 02 laryn (8/29)
Gene CNA Frequencies data in human cancer. The arrayMap database provides * Meduloblastoma, NOS 8010/2: Carcinomaln s, NOS (2/20)

0 q e Melanotic medulloblastoma v _
an entry pOIﬂt for meta—analySIS and Systems level data C187: sigmoid incl. rectosigmoid junction (13/140)

User Data :
integration of high-resolution oncogenomic CNA data. 9p21.3 9p21.2 9p21.1 9p13.3 e o derocenans (127158
8522/3: Infiltrating duct and lobular carcinoma (4/44)

Array Visualization 9470/3: Medulloblastoma, NOS (M-94703)
The current data reflects: n 2

8500/2: Ductal carcinoma in situ, NOS (25/225)

8460/3: Micropapillary serous carcinoma [C56.9] (32/513)
Progenetix 8130/1: Urothelial papilloma, NOS (11/184)

y
),
gy

0 T

C680: other urinary organs (11/184)

University of 63060 genomic copy number arrays T 7 B » : °° C54: corpus uteri (19/330)

Zurich™

8441/3: Serous adenocarcinoma, NOS (31/542)

Carcinomas: esophagus ca. (32/571)

763 eXperI mental SerieS g o (i; N \ . = Carcinomas: gastric ca. (80/1492)

Citation
User Guide

i
€
T TP

145 array platforms

st
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1
L

I
il

: : iti (CDKN2A)
el e ICD-0 141 ICD-O cancer entities ECDK:NZ 3)

[T TTTIES

JTTTRTTR fu Lug -

w

People 554 publications (Pubmed entries) MTAP
External Links /

.\\\‘

Genomic copy number imbalances on chromosome 9 in a case of o TRTIR A
Glioblastoma (GSM491153), indcating, among others, a homozygous 8 g
FOLLOW US ON deletion involving CDKN2A/B.

©

() . For the majority of the samples, probe level visualization as well as customized data representation facilitate gene level and genome 9470/3: Medulloblastoma, NOS (M-94703) :
1 1 - 1 H : H : 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20"&_ _

W'de. data review. Resulits frof“ mu'ltl case selections can be connected to downstream data analysis and visualization tools, as we | 0 MO O LM A AN DU AN OG0 O 0 5 GO WA 3 O R O O 11—

provide through our Progenetix project. '

arrayMap is developed by the group "Theoretical Cytogenetics and Oncogenomics" at the Institute of Molecular Life Sciences of the
University of Zurich.

TR R T R T e (PTCH1)

UL T ] T T
BRAIN TUMOURS 5653 samples /

BREAST CANCER 8329 samples /'

COLORECTAL CANCER 3238 samples B
UID SERIESID ICDMORPHOLOGYCODE ICDTOPOGRAPHYCODE
991 samples / GSM1000061 GSE36942 23457519 8070/3 C10
PROSTATE CANCER > ' GSM1000062 GSE36942 23457519 8070/3 C10
1062 Samp|es A GSM1001316 GSE40777 23571474 8070/3 C53
' GSM1001317 GSE40777 23571474 8010/3 C34
GSM1001318 GSE40777 23571474 8070/3 CO09
2016-08-03: SVG graphics GSM1001319 GSE40777 23571474 8010/3 C34
SR RS 9 i p. GSM1002668 GSE40834 24047479 9823/3 C42
2016-05-17: Transitioning to Europe PMC GSM1002669 GSE40834 24047479 9823/3 C42
ey GSM1002670 GSE40834 24047479 9823/3 CA42
GSM1002671 GSE40834 24047479 9823/3 CA42

= h f . h . h N~ if vsis i | , GSM1002672 GSE40834 24047479 9823/3 C42
eel free to use the data and tools for academic research projects and other applications. If more support and/or custom analysis is needed, please contact Michael GSM1002673 GSE40834 24047479 9823/3 C42

Baudis regarding a collaborative project or a special license. GSM1002674 GSE40834 24047479 9823/3 C42

GSM1002675 GSE40834 24047479 9823/3 cC42
GSM1002676 GSE40834 24047479 9823/3 cC42
GSM1002677 GSE40834 24047479 9823/3 cC42
GSM1002678 GSE40834 24047479 9823/3 cC42
GSM1002679 GSE40834 24047479 9823/3 cC42
GSM1002680 GSE40834 24047479 9823/3 cC42

STOMACH CANCER

Michael Baudis




Beacon' Concept

e Implementation of cancer
beacon prototype, backed by
arrayMap and DIPG data set

(MacKay et al., Cancer Gell 2017, in print)

e structural variations (DUP
DEL) in addition to SNV

® dilagnosis gqueries using
ontology codes (NCIT, 1ICD-0)

e quantitative responses

e current version uses GA4GH
schema compatible database

Beacon™

Y\ )

This forward looking Beacon interface implements additional, planned features beyond the current GA4GH specifications.

Query

Dataset

Reference name*

Genome
Assembly*

Variant type*

Position*

Ref. Base(s)*

Alt. Base(s)*

Bio-ontology

Response

Dataset Chro. Assembly

arraymap 9 GRCh36

dipg 17 GRCh36
o o Wl ) Uni i

arrayMap 55 (5 Zurien

DIPG (CNV + selected SNV)

17

GRCh36 / hg18

SNV / indel

7577121

G

A

pgx:icdom:8380_3

Var.

Type Start Min a

DEL 19000000 21984490 21900000 25000000

SNV

Ref. Alt. Bio Query

pgx:icdom:8140_3

7577121 G A pgx:icdom:8380_3

Call

Count Samples f Query

3781 403 0.0065 show
JSON

21 20 0.0187 show
JSON

wyot 1hiS Beacon implementation is developed by the Computational Oncogenomics Group .. % progenetix

at the University of Zurich, with support from the SIB Technology group and ELIXIR.




Beacon' Concept

e Implementation of cancer
beacon prototype, backed by
arrayMap and DIPG data set

(MacKay et al., Cancer Gell 2017, in print)

e structural variations (DUP
DEL) in addition to SNV

® dilagnosis gqueries using
ontology codes (NCIT, 1ICD-0)

e quantitative responses

e current version uses GA4GH
schema compatible database

Beacon™

Y\ )

This forward looking Beacon interface implements additional, planned features beyond the current GA4GH specifications.

Query
Dataset arrayMap (CNV only) j
Reference name* 9
Genome GRCh36 / hg18 j
Assembly” 7 » -
Variant type* DEL (Deletion) j
. Start min Position* 19000000
Start max Position 21984490 {
{
End min Position 21900000 )
End max Position 25000000
Bio-ontology ncit:C3059 j
Response
Var. Start Call
Dataset Chro. Assembly Type StartMin Max End Min End Max Pos. Ref. Alt. Bio Query Count Samples f Query
dipg 17 GRCh36 SNV 7577121 G A pgx:icdom:9380_3 21 20 0.0187 show
JSON
arraymap 9 GRCh36 DEL 19000000 21984490 21900000 25000000 ncit:C3059 3781 59 0.001  show
JSON
arrayMap universiy o This Beacon implementation is developed by the Computational Oncogenomics Group . - % progenetix

at the University of Zurich, with support from the SIB Technology group and ELIXIR.




"variant type" : “DEL" }, ;
"start" : { "$gte" : 19500000 } };
"start" : { "$lte" : 21984490 } }f
"end" : { "$gte" : 21957751 } }, ¥

=gl

ey

] "end" : { "$lte" : 24500000 } } §
E,
"apl version" : "0.4",
"beacon 1d" : "org.progenetix:progenetix-beacon",
"exists" : true,
"info" : {

"query string"
"dataset id=arraymap&variants.reference name=chr9&assembly 1d=GRCh36&va
rtants.variant type=DEL&variants.start max=19000000&variants.start min=
21984490&variants.end min=21900000&variants.end max=25000000&bitosamples
.bito charactertistics.ontology terms.term id=pgx:icdom:9440 3",

"version" : "Beacon+ umplementation based on a development branch
of the beacon-team project: https://github.com/gadgh/beacon-team/pull/
94"

by
"url" : “http://progenetix.org/beacon/info/“,
"dataset allele responses" : [
{
“dataset 1d" : "arraymap",
"error" : null,
"exists" : true,
“external url" : “http://arraymap.org”,
"sample count" : 584,
"call count” : 3781,
"vartant count" : 3244,
"“frequency” : 0.0094,
"info" : {
"description" : "The query was against database

\"arraymap ga4gh\", variant collection \"vartiants cnv grch36\". 3781 /
59428 matched callsets for 3602919 vartiants. Out of 62105 biosamples 1in
the database, 2047 matched the biosample query; of those, 584 had the
variant.",
"ontology ids" : [
"nci1t:C3058",
"pgx:icdom:9440 3",
“pgx:icdot:C71.9",
"pgx:1cdot:C71.0"

1

Match using query

start_min, start_max

[19500000, 21984490] ranges “at least
end_min, end_max one base in interval
[21957751,24500000] affected”

Example “focal”
matches (overlap
w/ size limit)

Mismatches
- too large
- end outside
- start outside

Beacon range queries allow the definition
of a genome region of interest, containing a

specified variant or potentially other position
related feature

“fuzzy” matching of region ends essential
for iInexact features

current Beacon implementation addresses
CNV («<DUP>, <DEL>), as are specified In
VCF && GA4GH variant schema




Beacon' Concept

e Implementation of cancer
beacon prototype, backed by
arrayMap and DIPG data set

(MacKay et al., Cancer Gell 2017, in print)

e structural variations (DUP
DEL) in addition to SNV

® dilagnosis gqueries using
ontology codes (NCIT, ICD-0)

e quantitative responses

e current version uses GA4GH
schema compatible database

Beacon™

Y\ )

This forward looking Beacon interface implements additional, planned features beyond the current GA4GH specifications.

Query

Dataset
Reference name*

Genome
Assembly*

Variant type*

Start min Position*
Start max Position
End min Position
End max Position

Bio-ontology

Response

Dataset Chro. Assembly
dipg 17 GRCh36
arraymap 9 GRCh36
arrayMap .+

University of

arrayMap (CNV only)

9

GRCh36 / hg18

DEL (Deletion)

19000000
21984490
21900000
25000000

ncit:C3059

Var. Call
Type Start Min Ref. Alt. Bio Query Count Samples f Query
SNV 7577121 G pgx:icdom:9380_3 21 20 0.0187 show
JSON
DEL 19000000 21984490 21900000 25000000 ncit:C3059 3781 59 0.001  show
JSON
This Beacon implementation is developed by the Computational Oncogenomics Group . - % progenetix

at the University of Zurich, with support from the SIB Technology group and ELIXIR.




Association Association Association

<call_set _id, id> <biosample_id, id> <individual_id, id>
| & T

Individual

- call_set_id : string[0..”]

- genotype : int[0..”]

- phaseset : string

- genotype_likelihood : double[0.*]
- attributes : Attributes

- biosample_id : string

- variant_set_id: string[0..”]
- created : int64 g
- updated : int64

- attributes : Attributes

- description : string
- bio_characteristics : BioCharacteristics[0..*]
- created : int64

|
| I _ o 7’
! | Ty - PRI |
Call i e CallSet i BioSample -id : String |

- call_set_name : string ! ] na.m o s?rin | - id : string - dataset_lo! : string
| ' J : - name : string - name : string
| |
1

- dataset_id : string

- individual_id : string

- description : string

- bio_characteristics : BioCharacteristics[0..*]

- updated : in64

- species : OntologyTerm
- sex : OntologyTerm

- location : GeolLocation
- attributes : Attributes 3
- external_identifiers : Externalldentifier[0..*] '

- attributes : Attributes

* i - external_identifiers : Externalldentifier[0..*]
- individual_age_at_collection: Age

- location : GeolLocation

string_value : string
int64_value : int64

Association AttributeValuelList bool_value : bool
<variant_set_id, id> - values : AttributeValue double_value : double
external_identifier : Externalldentifier
ontology_term : OntologyTerm
experiment : Experiment

GA4GH DWG Metadata Task Team

attributes : Attributes

W ran g I i n g th e S C h eIma attribute_list : AttributeValueList

VariantSetMetadata
- key : string
- value : string
- id : string
- type: string | | %
- number: string e T 3 =T in i e et i
- description: string A Externalldentifier L ___OntologyTerm __Age
- attributes : Attributes & | - database : string & |- id :string - age : string
e % | - identifier : string M| -term:: string - age_class : Ontolongerm
1 4 | - version : string y
Variant
- id : string
- variant_set_id : string 1 | GeoLocation : BioCharacteristic
-hames . s_trlng[O.. ] VariantSet ¢! | - label : string B - description : string
- created © int64 ~id - string - precision : string {48! - ontology_terms : OntologyTerm[O..*]
- updated : int64 , - hame: string & | - latitude : double - negated_ontology_terms : OntologyTerm[0..*]
- reference_name : string , - dataset_id: string - longitude : double | - scope : string
] start.:l|nt64 ! - reference_set_id : string | - altitude : double |
-end : int64 s ' - metadata : VariantSetMetadata[0..*] AN
- reference_bases : string l
- alternate_bases : string[0..*] E
_ i:ﬁﬁ“éfl’l['of\_tf]r ibutes : Attributes AttributeValue
| - attr : {string: AttributeValueList} - values : Enum(
|
|




Making Ontologies Work for GA4GH Implementation Studies

o biomedical "metadata” in different resources
frequently follows incompatible classification
systems

o medical coding systems are driven by different

for cross-species comparisons)

o frequently used classifications (ICD, Snomed...)
are either not "ontologised” or cannot be
referenced in open resources

Federated queries across
resources need curated
mappings of classitications/
ontologies

paradigms compared to biological ontologies (e.g.

Many disease mappings

UMLS, MeSH, OMIM,
150 ontologies, SNOMED, ICD
mostly OBO.
Contains many Manually
dbXref links curated
covering ? mappings
disease,
anatomy, Cross - Mapping generated as
species part of EBI projects (e.g.
mappings Ontology OpenTargets; mostly
Mapping disease/phenotype
service mappings)
e
seitties . S VT
iz Ontology Mapping Service {040




Working towards ontologies w/ arrayMap: Mapping >55"000 samples from to NCIt neoplasm core

ICDM ICDMORPHOLOGY NCltcode NCltlabel ICDT ICDTOPOGRAPHY NCltcode NClitlabel NCIt_mapp(NCIt_mapped_ICDM_T_label
8021/3 Carcinoma anaplastic type C739 thyroid gland C12400 thyroid gland C3878 Thyroid Gland Undifferentiated (Anaplastic) Carcinoma
9451/3 Oligodendroglioma anaplastic C4326 anaplastic oligodendroglioma C719 Brain C12439 brain C4326 Anaplastic Oligodendroglioma
9051/3 Desmoplastic mesothelioma C6747 C499 connective and soft tissue C6747 Desmoplastic Mesothelioma
9732/3 Plasma cell myeloma C3242 multiple myeloma C42 hematopoietic and reticuloendothelial systems C3242 Plasma Cell Myeloma
8070/3 Squamous cell carcinoma C2926 non-small cell lung carcinoma C140 pharynx C102872 Pharyngeal Squamous Cell Carcinoma
8380/3 Endometrioid adenocarcinoma C3769 endometrioid carcinoma C54 corpus uteri C12316 C6287 Endometrial Endometrioid Adenocarcinoma
8070/3 Squamous cell carcinoma C2926 non-small cell lung carcinoma C44 skin C12470 zone of skin C4819 Skin Squamous Cell Carcinoma
8430/3 Mucoepidermoid carcinoma C45544 pulmonary mucoepidermoid carcinoma C089 salivary gland C12426 saliva-secreting gland C5953 Minor Salivary Gland Mucoepidermoid Carcinoma
9680/3 Diffuse large B-cell lymphoma C8851 diffuse large B-cell lymphoma C42 hematopoietic and reticuloendothelial systems C8851 Diffuse Large B-Cell Lymphoma
8800/3 Sarcoma C9118 sarcoma C559 uterus nos C9306 Soft Tissue Sarcoma
8441/3 Serous adenocarcinoma C7550 ovarian serous adenocarcinoma C570 fallopian tube C12403 fallopian tube C40101 Serous Adenocarcinoma
9689/3 splenic marginal zone lymphoma nos C422 spleen C12432 spleen C4663 Splenic Marginal Zone Lymphoma
8077/2 Squamous intraepithelial neoplasia grade Il C53 cervix uteri C12311 C89476 Grade lll Vaginal Intraepithelial Neoplasia
8140/0 Adenoma C4196 adenoma c189 large intestine excl. rectum and rectosigmoid junction C4349 Colon Adenocarcinoma
8272/3 Pituitary carcinoma C4536 Pituitary carcinoma C751 pituitary gland C12399 pituitary gland C4536 Pituitary Gland Carcinoma
8500/2 Ductal carcinoma in situ C3641 ductal carcinoma in situ C50 breast C12971 breast C2924 Ductal Breast Carcinoma In Situ
8200/3 Adenoid cystic carcinoma C2970 adenoid cystic carcinoma C32 larynx C12420 larynx C2970 Adenoid Cystic Carcinoma
9370/3 Chordoma C2947 Chordoma C419 bone C13076 bone tissue C2947 Chordoma
9717/3 Enteropathy type T-cell ymphoma C17 small intestine C12386 small intestine C4737 Enteropathy-Associated T-Cell Lymphoma
9698/3 Follicular lymphoma grade 3 C42 hematopoietic and reticuloendothelial systems C3460 Grade 3 Follicular Lymphoma
9863/3 Chronic myeloid leukemia C3177 chronic myelogenous leukemia C42 hematopoietic and reticuloendothelial systems C3174 Chronic Myelogenous Leukemia BCR-ABL1 Positive
8852/3 Liposarcoma myxoid C3735 myxoid liposarcoma C499 connective and soft tissue C27781 Myxoid Liposarcoma
9080/3 Teratoma malignant C809 unknown C35882 Hereditary elliptocytosis C3403 Tetratoma
8530/3 Inflammatory carcinoma C4872 breast carcinoma C50 breast C12971 breast C4001 Inflammatory Breast Carcinoma
8140/3 Adenocarcinoma C27745 C809 unknown C35882 Hereditary elliptocytosis C2852 Adenocarcinoma
annnin ’ ' ' monan S e C12762 oropharynx C2970 Adenoid Cystic Carcinoma
C12415 kidney C3158 Leiomyosarcoma
: _ : C12499 internal ear C2970 Adenoid Cystic Carcinoma
From 456 pairs of ICD-O terms Morphology and Topography representative of cancer 12683 bromoacs 9993 B e

entities in arrayMap C12343 retina C3224 Melanoma
. | syst C8459 Hepatosplenic T-Cell L h
Develop Python script to take ICD-O Morphology and Topography labels separately Syseme 12383 pancreas o Do oot AdenoearCinoma |

QUERY ZOOMA, Ox0O and OLS to find mapp]ng to NCIt | systems C3996 Monoclonal Gammopathy of Undetermined Significance

C4817 Ewing Sarcoma

C3288 Oligodendroglioma
C12422 tongue C4648 1oNgue >quamous Lell Larcinoma

| systems C2862 Primary Myelofibrosis
Is Mapped to C4833 Oral Cavity Squamous Cell Carcinoma
ontology? Yes C12390 rectum C9383 Rectal Adenocarcinoma
: I gg;gg Eiitomyc:’sallr:/loma | Z Lymph fM A
systems ranodal Marginal Zone Lymphoma of Mucosa-Associats
Is mapped to C12404 female gonad C4512 Ovarian Mugif Cystadenoma
Ncit? >< 5 =) : ey

Query Zooma + OLS

Curation Missing/incorrect

mappings? Can find mapping :
to NCIt in Ox0? From 456 pairs of ICD-O

Build OWL file | 70% ICD-O Morphology - NCIt
and classify 65% ICD-O Topography - NCIt

45% ICD-0-3 Pairs mapped to NCIt terms

=> MANUAL CURATION of >50%




1 reterence name” : "9 r,

{ "variant type" : “DEL" },

{ "start" : { "$gte" : 19500000 } },
{ "start" : { "$lte" : 21984490 } },
{ "end" : { "$gte" : 21957751 } },

{ "end" : { "$lte" : 24500000 } }

]

E,

"apl version" : "0.4",

"beacon 1d" : "org.progenetix:progenetix-beacon",
"exists" : true,

"info" : {

"query string"
"dataset id=arraymap&variants.reference name=chr9&assembly 1d=GRCh36&va
riants.variant type=DEL&variants.start max=19000000&variants.start muin=
LB PO IS I TR YNR SR8 S IERTICTRRIN e AR ISR ORD 10 SamP LES
g .bio characterlstlcs ontology terms term 1d pgx:itcaom:9440 3"’
Reiscenrilpsnnisedion S Dot AN LRt SIS ety -_ent branch
of the beacon team prOJect https //glthub com/gadgh/beacon-team/pull/
04"

b
"url" : “http://progenetix.org/beacon/info/“,
"dataset allele responses" : [

{
“dataset i1d" : "arraymap",
"error" : null,
"exists" : true,

b "sample count" : 584, %
e COUNE IS ISR, |

“variant_ count"-:-3244, %
- "frequency® : 0.0094, .

"description" : "The query was against database
\"arraymap ga4gh\", variant collection \"vartiants cnv grch36\". 3781 /
59428 matched callsets for 3602919 vartiants. Out of 62105 biosamples 1in
the database, 2047 matched the biosample query; of those, 584 had the
variant.",
"ontology ids" : [
"nci1t:C3058",
"pgx:icdom:9440 3",
“pgx:icdot:C71.9",
"pgx:1cdot:C71.0"

1

Beacon Concept

Testing Beacons for Data Discovery

o Standard Beacon payload (e.g.
‘exists”)

o testing GA4GH metadata
“plocharacteristics™ ontology term ids

o mu
(on

tiple datasets can be returned

y one shown here)

o gquantitative reporting

o additional information about query
& dataset(s)




Implementing real-world datasets for federated access using GA4GH schema specifications: pHGG

DIPG Beacon™t

This forward looking Beacon interface implements additional, planned features beyond the current GA4GH specifications, based on the
pediatric hight grade glioma dataset from MacKay et al. (Cancer Cell 2017).

o Study in >1000 rare aggressiive —
childhood brain tumors . oo ot

SNV / indel

o 157 of those not published
poreviously =

Alt. Base(s)* A

o COpY humber aberration data ana
selected gene panel represented : . -
in DIPG Beacon+

Dataset Assembly Chro Var Type Start Range End Range Pos

o Interface with quantitative retiurms - ————

7577121

progenetix — This Beacon implementation is developed by the Computational Oncogenomics Group at ™~ i \ University of g\
splay a menu the University of Zurich, with support from the SIB Technology group and ELIXIR. :

arravMan .-




Implementing real-world datasets for federated
access using GA4GH schema specifications: pHGG

Basal ganglia Parietal lobe Frontal lobe Parietal lobe

Frontal lobe _—
S)

\ -

Thalamus Temporal lobe

\Cerebe”% Occipital lobe

Brainstem

Pons

Spinal cord

— Hemispheric
—  Midline
Brainstem

Cancer Cell, in press)

k]
* o
3
4

0.6

Survival
0.4

Midline
Brainstem  *:
00 0.2

0O 20 40 60 80 100 120
Time (months)

Mackay A, Jones C, Baudis M and many, many others:
ntegrated molecular meta-analysis of 1000 paediatric
nigh grade and diffuse intrinsic pontine glioma (2017,

Hemispheric

tu e UM JUULLLU\ JIJLCTV/I/7VIUI/ITTTFL I LLUVLA )

"indLVLdual id" : "DIPG IND 0809",

ud" : "DIPG BS 0809",
"name" : "pHGG META 0809",
"description”
"individual age at collection"

"age class" : A
"term" : "Adult onset",
"term_ 1d" : "HP:0003581"
k,
‘age" i "P17YOM"
I
"bio characteristics" : |

{

“ontology terms” : |

{

“term label" : "Glioma",
“term 1d" : "ncit:C3059"

1
1

“term label" : "Brain NOS",
“term 1d" : “pgx:icdot:C71.9"

¥
I,

“description” : “Juvenile high grade

}
I,

"external identifiers" : |

{

"database" : "Pubmed",

"itdentifier" : "25752754",
"relation” : "reported in"

}

],
"attributes" : {

"grade" : { "values"
"histone" : { "values"

b

“glioma, paediatric, high grade",

~Oa

glioma”,

[ { "string value" : "4" } ] },
[ { "string value" : "wt" } ] },



Check it Out!

L1 gad4gh / gadgh-schemas

] progenetix / beaconplus-server

= > <> Code Issues 0 Pull requests 0 Projects 0 Wiki Insights ~
managed, participation
d . ko OeCtS | 'n sas se .| progenetix / beaconplus-ui
1\ I VI
Gth bp J4 h g <>@ L[] gadgh/beacon-team
tNUD. ga
g g No a <> Cg
i L] progenetix / arraymap2gadgh
beacon.arraymap.org L s
. <> Code Issues 2 Pull requests 0 Projects 0
I Ll i E
dipg.progenetix.org I IE e exemples

test datasets & code | &
avalilable through our
progenetix repositories

= {est
comment
suggest

Propose

complain ...

A4 University of
X ) Zurich™

- C This B

“1 m
-
B srg

)

= .gi

‘D 85 commits ¥ 2 branches

Branch: master v New pull request

5 KyleGao Multi genome editions

M data Multi genome editions

B examples update DIPG examples

i tools remove the per scripts => beaconplus-server
E) README.md link

=] schema.pdf updated schema diagram

README.md

Implementation of the GA4GH schema based on genome
profiles and metadata from arrayMap

This repository will contain data and information regarding the arrayMap based implementation of a GA4GH schema
structure. While it is not expected that GA4AGH compliant resources mirror the schema in their internal structure, this
project is aimed at showing the principle feasibility of such an approach, mainly to test & drive schema development.

Data & schemas represented here are not kept in a stable/versioned status, but are updated together with or anticipating

GA4GH schema changes.
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