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Today: Accessing the T2DKP Platfori /A TtPE2DiABETES @
programmatically |

e Maria Costanzo- Gap & value of APls
e Marc Duby- APIs: what & how?
e Oliver Ruebenacker- Practical use

e Theteam-Q &A
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But first... what’s new since October

e \We applied to renew the T2DKP for 5 more years!

e \We had 2 production releases

e Qur sister site had 3 data releases
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Clean & streamlined home page

ACCELERATING MEDICINES PARTNERSHIP (AMP) g f. ‘

@ TYPE2DIABETES [ Home Data Tools Information Contacts Google L

Providing data and tools to promote
understanding and treatment of
type 2 diabetes and its complications

< Learn about the portal >
Explore by gene, variant, or region =S slleIg=Ro) A slallsle]a%el2

examples: SLC30A8 0, 1513266634, @, chr9:21,940,000-22,190,000 @

I

New  Tutorial video: Diabetes Epigenome Atlas NEW  Webinar video: LocusZoom
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LeDiE Datasels 84 datasets, 191 traits

Filter Datasets (Click one to start)
Data type

GWAS = Whole genome sequencing Exome sequence analysis ~ Exome chip

Phenotype

ANTHROPOMETRIC || ATRIAL FIBRILLATION | CARDIOVASCULAR | GLYCEMIC | HEPATIC || LIPIDS | METABOLITE | MUSCULOSKELETAL | OTHER

PSYCHIATRIC | RENAL m

New Datasets (Cloiiaiae oocasccnian,
ataset Access Samples  Ancestry Data type
HERMES Heart Failure GWAS Open access 972,032  European GWAS > S h a red W|t h

- Singapore Prospective Study - SEED - Living . .
publication!

Biobank GWAS “Prepubicaton . 12,109  Mixed GWAS
Diabetic Cohort - Singapore Prospective Study - SEED GWAS Pre-publication 10,248 Mixed GWAS
Hong Kong Diabetes Register GWAS Pre-publication 6,742 East Asian GWAS
Singapore Prospective Study - Living Biobank GWAS Pre-publication 3515 East Asian GWAS
Singapore Prospective Study Program GWAS Pre-publication 1,896 East Asian GWAS

Datasets (Click dataset for description)

Dataset Access Samples  Ancestry Data type



Improved interactive tests

Aggregate variants @

PTV4NS 1% @ PTV+NSbroad 1% @ PTV+NSstrict @ PTVO
pValue © 123e-9 27469 0.00000331 00286
95%C1Q 0.775:-0397 0826:0416 1.12:-0454 -1.31: 00723

beta @ -0.586 0621 0786 0690

This interface allows you to set custom parameters and generate gene-level assoclation scores for this geneusinga _CUStom aggr_eg_atlon tests

variety of aggregation tests. The analysis securely accesses individual-level data from the AMP T2D-GENES exome n Aggregation test guide
sequence analysis dataset (for type 2 diabetes) or from the 19k exome sequence analysis subsét (for other phenotypes).
In order to protect patient privacy, these tests only allow visualization or analysis of data from more than 100 individuals,

Aggregation method Phenotype

Stratify

Additive burden test v Type 2 diabetes v none v

Additive burden test »

SKAT
SKAT-O
Variable threshold burden test

iteria

Control for covariates

Launch analysis

Warning: this tool is intended to facilitate exploration and to produce results that are accurate, informative, and broadly concordant with thase from an expert analysis. However, the resuits for any specific query have not

been rigorously evaluated. Additionally. the software and data are currently under develcoment, 5o it 5 0ossibIR that resuits mav chanze over time. We are haooy 1o help in evaluating resuits from this tool: please



Major DGA data release, integrated in T2DKP for

February

Diabetes
Epigenome
Atlas

The Diabetes Epigenome Atlas project collects and
provides data on the human genome and epigenome to
facilitate genetic studies of type 2 diabetes and its
complications. This resource is a component of the AMP
T2D consortium, which includes the National Institute for
Diabetes and Digestive and Kidney Diseases (NIDDK) and

an international collaboration of researchers.

News view all news...

January 2020 Data Release

Search Database:

[
w
[

search experiment, annotation, biosample & more

Search variants & coordinates:

903146 [hg19  ~

m

o

(W)
1)

example: rs7903146, chr10:66794059

74 Annotations for accessible chromatin sites of diabetese relevant datasets from GEO & ENCODE and chromatin state from ROADMAP released

Read more

December 2019 Data release

We are pleased to announce relevant experimental data from 4 latest publications

Read more



What other events are coming up?

e Production release February 2020

o New portal design & first version metabolic disease portal along with data
for complications & T2D predictions

e New Video tutorials

o LocusZoom, Data intake pipeline, Using the Causal Variant Query tool, APl access,
and more

e dkNET Webinar: February 24

e Exhibitor Booth & Talk at Endocrine Society 2020, ADA 2020
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The T2DKP Platform: enhancing accessibility

. Individual-level data* Association statistics ‘omics data to support
Data ingest * interpretation

Methods | Association results

ep—
. ..—>

DEEEE-
) Neo4) “Knowledge graph” with links among biological entities,

Loamstream semi-automated integrating ‘omics data and results of computational methods
pipeline for QC, association (LD score regre55|on METAL, etc.)

YA T i
\ Data sharing
via federation
Data visualization * *
* Javascript libraries draw data . PmalK ” a I

from REST services
* Results and content largely

* Results shared via REST services
* Enables secure interaction with

configurable by text “metadata”
* All Portals deployed from same

data that may not be transferred
from federated site

uonejuawsa|dw
poyIdN

Data analysis
& integration

C.q
Cd
O

codebase

*Individual-level data are not directly accessible to users.



Why would you need programmatic
access to the Knowledge Portal
database?

Maria Costanzo
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SLC30A8

@ 0 Strong evidence for signal @ Look for another gene of region [
CURATED SUMMARY @
L i T8 and "
lls into i l les. The zinc i ! jith insuli d acts i iitch” that ic insulin
tofood intake. A i in SLC30A8raises type 2 diabetes risk; however, rare loss-of function variants in|
the gene the disease. Inhi or prevent type 2 diabetes.
‘click to expand
PHENOTYPES WITH SIGNALS
[ Type2dbetes | [ Type2diabetesatiBMi | [ Fastigslucose | [ Randomglucose | [ Proinsuinievels | [ Menopause |
[ Tonicwisiea | Vi | [ HOMAB | | Peskinsinresponse | | Acsteimsuinresonse
i — - = — —
Latediabetickidney disease | | Fastinginsulin | | Peakinsulinresporse sdiSl | | HbAICagiBMI | | Macroslbuminuriav.contros i HOALEBMI | | Helght
controls
LDLcholeserol | | End sisgerens dseasevs.non ESRD 30 oA BML | | Wast ipratio
— = —— e = -
&0 >

Top variants: Type 2 diabetes Credible sets: Type 2 diabetes

“Thistab displays variants:
+ located on chromosome 8 between 117862462 and 118269003
« associated with Type 2 disbetes

‘Add  Subtract Data

Predicted Dataset

vitD ¢ asnpip ¢ Yy My  Predas Erect MAFY ¢

8118185025 GA me0a7 G A 3uR 630055 08% 031 DIAVANTE(European) TZDGWAS
8118184783C T 513266634 c T missense 9.90e:55 089 031 [DIAMANTE {European) T2D GWAS.
8118191475C T rs35859536 c T downstream variant 120e'53 089 032 DDIAMANTE (European) T2D GWAS.
81820020 C T o008y C T intergenie variant 120053 08% 031  DIAMANTE(Europesn] TZDGWAS
81181657334 G missear A G FuR 160053 08% 032  DIAMANTE(Europesni TZDGWAS
811821791564 00w G A intergenicvariant 550053 | 08% 031  DIAMANTE(Europesni TZDGWAS
81822027 C mia0 T c intergenie variant 140638 0513 031  DIAMANTE(Europeani TZDGWAS
8 18! c 52466294 c G IUR 64027 0933 049 DDIAMANTE (European) T2D GWAS
81181903934 G A G ka2 05 049

rs2466291 downstreamvariant DIAMANTE (European] T2D GWAS

Gene/region page

Variant page

Home Data Tools Information Contacts

Providing data and tools to promote
understanding and treatment of
type 2 diabetes and its complications
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( Learnaboutthe portal )
N

otyse Dataset @ 2hresnoid @

e 2 ciabetes 9 | pYE

ol

Explore by gene, variant, or region |l 3%eleJ¢NoAel oI lo1aY o} .
S .

examples: SLC30A8@, rs13266634, @, chr9:21,940,000-22,190,000 @

l_

New), Tutorial video: Diabetes Epigenome Atlas

NEw! Webinar video: LocusZoom

- . |
rs13266634 summary - !
o .
= L] :
= (]
Transcripts i | «
Transcript ” . . .
otene .
oy e ey ey ey SR, I T !- .
PayPhen predicion vrign o s e H i i P R
SFToeasictin o010 oo10 oo1o oo0
‘chromosome
* rs13266634 associations at a glance

T hmnzm x

Foderated Node ae ot urrently ncuded i these s,

o
pointosee.a toolip with more esas.

e e
1535011184 Fn2 1.00e-300 132 023%
e D se75118  TCEA2 100e.300 132 023
Choose associations toview: 61875119 RFAz 100e-300 132 0230
® Lowestpvalue @ 1572826075 Fn2 1.00e-300 132 0230
e
ooy e i "
.
LocusZoom 050
Veg sasares e T anhattan p ots
. Type 2 diabetes adj B T TYPe 2 dlabates
H Fasting gocose -
; .
i
¥
s
[ e L

minor allele frequency




Use case 1: find all bottom-line p-values for a variant

Bottom-line analysis:

Trans-ethnic
meta-analysis
across multiple
datasets

Accounts for sample
overlap between
datasets

Performed using
METAL (U.
Michigan)

PheWAS plot Forest plot

LocusZoom
Variant 2_27730940_T_C

log10 p-value

of interest

Plasd Study: Botiom line analys's

Trait: Fasting glucose
Trait Category:
GLYCEMIC
P-value: 8.80 x 107-43

Cheose associations to view:




Use case 2: for a region of interest, find the set of
variants most strongly associated with a phenotype

Example: find all variants Variant Finder

. . . This versatile tool lets you specify multiple search criteria to find genetic variants meeting those criteria. You e —
[ J aSSOClated Wlth type 2 d |a beteS at can choose search criteria on either or both of the tabs below. Add multiple criteria until you have specified St heey ol

. . ) all your criteria of interest, then submit the search request. The variants that meet all of your criteria will be Phenotype REfereice Gulde
genome-wide significance (p < 5 x returned.

1 Oe 8) For more information on how to use the Variant Finder, see our tutorial. For definitions of phenotypes, see
- our ype

e on chromosome 8
e between coordinates _ e .
1 1 7862462_1 1 8289003 Start by choosing a phenctype or trait. then select a dataset, enter any additional parameters, and click "Add criteria.” See the page for adescription of each dataset.

Trait or disease of interest

Select phenotypes and datasets

Type 2 diabetes Choose a phenotype to act s the basis of a search

Dataset  GoDarts exome chip analysis Choose a dataset from which variants may be found
UK Biobank T2D GWAS (DIAMANTE-Europeans Sept 2018)
FUSION Metabochip
BioMe AMP T2D GWAS
FUSION GWAS
Diabetic Cohort - Singapore Prospective Study - SEED GWAS
DIAMANTE (European) T2D GWAS

To do this using the Portal,

70KforT2D GWAS

1 1 1 GoDarts lllumina Infinium GWAS

build a Variant Finder query.
BioBank Japan GWAS
METSIM GWAS
Joint T2D-CHD GWAS

. ExTexT2D exome chip analysis

DIAGRAM 1000G GWAS

Which dataset to use??
FUSION exome chip analysis
AMP T2D-GENES T2D exome sequence analysis
GoT2D WGS
GWAS SIGMA
EXTEND GWAS
AGEN GWAS
MEDIA T2D GWAS

INOWN



Use case 2: for a region of interest, find the set of
variants most strongly associated with a phenotype

aaaaaaaaaaaaaaaaaa

Dataset

Region: 8:117862462-118289003

Type 2 diabetes, DIAMANTE (European) T2D GWAS, p
<5x10e-8



Show entries

Variant ID
8:118185025
8:118184783
8:118191475
8:118204020

8:118185733

v

dbSNP ID

rs3802177

rs13266634

rs35859536

rs9650069

rs11558471

Variant search results

Search criteria a Edit criteria/Start new search
chromosome = 8
position > 117862462
position < 118289003
Type 2 diabetes[ DIAMANTE (European) T2D GWAS]P-value<5e-8
For variants that do not reach significance, odds ratios may be unreliable.

For more information on how to use this interactive table, see our Variant Results Table Guide.

Variant annotations
4 Chromosome & Position ¢ Referenceallele & Effectallele Nearestgene & Proteinchange &
8 118185025 G A SLC30A8
8 118184783 C ié SLC30A8 p.R325W
8 118191475 (€ T SLC30A8
8 118204020 Cc T SLC30A8
8 118185733 A G SLC30A8

Copy URL to share the search
result

Results table guide

3'UTRvariant
missense variant
downstream gene variant
intergenic variant

3'UTRvariant

Modify the table

Type 2 diabetes

DIAMANTE (European) T2D GWAS

6.30e-55

9.90e-55

1.20e-53

1.20e-53

1.60e-53

0.896

0.896

0.896

0.896

0.896



Use case 3: retrieve results of a computational method

CNCRQ CTGLAB

CNCR CTG Software, Resources & GWAS Sumstats MAGMA

FUMA

TATES

JAG

JAMP

Prob2plinkbig

Curated geneSets

GWAS Summary Statistics

Multivariate GWAS

MAGMA

MAGMA is a tool for gene analysis and generalized gene-set analysis of GWAS data. It can
be used to analyse both raw genotype data as well as summary SNP p-values from a
previous GWAS or meta-analysis.

Documentation

The manual can be downloaded here [3. An additional brief overview of conditional, joint and
interaction modelling can be found here[A.

The primary publication for MAGMA is:

de Leeuw C, Mooij J, Heskes T, Posthuma D (2015): MAGMA: Generalized gene-set analysis of
GWAS data. PLoS Comput Biol 11(4): e1004219. doi: 10.1371/journal.pcbi. 1004219 (link (&)

When using MAGMA, please refer to this paper.

Anin-depth statistical view of gene-set analysis in general can be found here:

de Leeuw C, Neale BM, Heskes T, Posthuma D (2016): The statistical properties of gene-set
analysis. Nat Rev Genet 17(6): 353-64. doi:10.1038/nrg.2016.29 (link &)

Adetailed workflow and guideline for conditional, joint and interaction gene-set and gene property
analyis can be found in this paper:

de Leeuw C, Stringer S, Dekkers IA, Heskes T, Posthuma D (2018): Conditional and interaction gene-
set analysis reveals novel function pathways for blood pressure. Nat Commun 9(1): 3768.
doi:10.1038/541467-018-06022-6 (link (&)

MAGMA (Multi-marker Analysis of
GenoMic Annotation)

Generates gene-level p-values for
association of a gene with a
phenotype

Run on largest dataset for each
phenotype

Results will be available in the
Gene FOCUS table



REST APlIs

Marc Duby



Current Web Portal Services Architecture

Broad graph
/ Database
g::> \ . Broad Mysgq|

Web user Disease Portal Database

‘ Broad single node KB
Federated KB EBI Mysq|
> Http web browser request [ @ : ) Database

E===)  Http REST inter server request
mmm) JDBC database connection EBI single node KB




Updated REST Services Architecture

@

~Noa

Web user Disease Portal

'3 — B
ﬁ@\l

‘ Broad single node KB

> Http web browser request

B Http REST inter server request

mmm) JDBC database connection
mmm) Htitp REST request

Federated KB
G

EBI single node KB

Broad graph
Database

Broad Mysq|
Database

EBI Mysql
Database



Why This Architecture

e This architecture decouples the display of data from how it is stored
o The portal can query multiple sources
m Some outside of our organization
o Enables the portal to choose how to combine the data
e Enables other systems/groups to query our data
o Other portals
o Individuals doing research



What is a REST call

REST calls are programmatic http calls

o An easy way to query multiple data sources at once
Return JSON format

o Standard hashmap based format
Specific host

o ie: public.type2diabeteskb.org

Path

o ie: /dccservices/graph/meta/variant/object
Parameters

o ie:var_id=8 118184783 A G

Example:

O http:/lpublic.type2diabeteskb.org/dccservices/graph/metal/variant/object?var_id=8_118184783_C_T



Sample REST Call Result

{
"data": [
{
"p_value": 3.11e-178,
"std_err": 0.0034,
"beta": -0.1066,
"number_samples": 2237710,
"chrom": "8",
"pos": 118184783,
"ref": "C",
"alt": "T",
"var_id": "8_118184783_C_T",
"phenotype": "T2D",
"phenotype_group": "GLYCEMIC"



Quick Postman Demo



DCC REST Call Path Structure

° FOF http://public.type2diabeteskb.org/dccservices/graph/meta/variant/object?var_id=8 118184783 C T
e http://<host>/<root_path>/ /<format>

o Public.type2diabeteskb.org
m Host (immutable)

o dccservices:
m root path (immutable)

m Internal identifier (immutable)
o object
m Format <object/array> (set by user)
e Will determine how the data is returned


http://public.type2diabeteskb.org/dccservices/graph/meta/variant/object?var_id=8_118184783_C_T

Uses and Demo

Uses

o Good for programmatic retrieval of real time data

o Researcher can call multiple services and combine data as needed
Demo

o Postman queries

o Jupyter notebook
Note

o There are hard per call limits imposed to avoid system crashes

https://github.com/marcduby/Machinel earningPython/blob/master/DccKP/multipleMetaVariants.ipynb



https://github.com/marcduby/MachineLearningPython/blob/master/DccKP/multipleMetaVariants.ipynb

OpenAPI
(aka Swagger)

Oliver Ruebenacker



Problem: keep Server, Client in sync

> Request >

Client Server

< Response <

Server and client need to agree on what is valid request and response

Defining it separately for each is tedious and error-prone

Especially, if we want multiple clients in different languages



Solution: API specification

API > Config / > Server || Server || Client || Client
specs Codegen A B X Y

Write API specs detailing all valid requests and responses

Use specs to configure or generate code for servers and clients



OpenAPI (formerly Swagger)

Industry standard governed by Consortium

Specification for writing API specifications in JSON/YAML "

Various tools to edit, validate specs
Code generation for various languages and platforms /I \’
Also, dynamic JavaScript client

DEMO!



What will you learn at future webinars? @

What aggregation tests can you run in real time on the site?

What does the new portal design allow me to do?

What new workflows are available for gene/variant prioritization?

What methods are run on the GWAS datasets and how to access the results?

How will we add to the list of predicted effector genes for T2D and its
complications?

How does the T2DKP represent data residing in other geographic locations?
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Upcoming dates- all at 12 nhoon ET @

e Thursday, March 12
e Thursday, May 14

e [hursday, July 16
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DCC and Knowledge Portal Team

Benjamin Alexander
Lizz Caulkins

Maria Costanzo
Marc Duby

Clint Gilbert

Quy Hoang

DK Jang

Alexandria Kluge
Ryan Koesterer
Jeffrey Massung
Oliver Ruebenacker
Preeti Singh

Marcin von Grotthuss

Noél Burtt
Jason Flannick
Jose Florez

Q

CAN

Josep Mercader Miriam Udler
Analytical & clinical contributors
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Josep Mercader
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AMP T2D Knowledge Portal Development

Method and Tool Development Teams

AMP Enhanced
Diabetes Portal
(EDP)

Michael Boehnke
Gongalo Abecasis

Andy Boughton
Christopher Clark
Matthew Flickinger
Daniel Taliun

Ryan Welch

SCHOOL OF
PUBLIC HEALTH

UNIVERSITY OF MICHIGAN

AMP Federated
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EBI Federated Node DGA
Paul Flicek Kyle Gaulton
Mark McCarthy
Gil McVean Parul Kudtarkar
Will Rayner Ying Sun

Samuel Morabito
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Thomas Keane
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