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Why we are here:
NCATS Mission

 National

e Center for

e Advancing
e Translational
e Sclences

Translational science is a multidisciplinary form of science that
bridges the recalcitrant gaps that sometimes exist between
fundamental science and applied science, necessitating
something in between to translate knowledge into
applications.
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Why we are here:
NCATS Mission

Translational science is a multidisciplinary form of science that
bridges the recalcitrant gaps that sometimes exist between
fundamental science and applied science, necessitating
something in between to translate knowledge into
applications. | |

Three D’s:
1. Demonstrate
2. Develop
3. Distribute

National Center
for Advancing
Translational Sciences



Why we are here:
NCATS Interest

> NCATS need to define substances

= Informatics Discovery /
Exploration

= Drug Repurposing
= Regulatory inquiries &
> Need for:
= Good identifiers
= Curated data
= Common data elements
= Common data strategy
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Why we are here:
Substance Problem

» Fundamental Science
= Groundwork set by International Standard (ISO IDMP)
= Great Subject Matter Experts with detailed knowledge of substances
= Supporting software libraries are available

» Application Need
» Global identifier
= Common strategy
= Common understanding
= Common data system
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Familiarization with the Standard
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Familiarization with the Data

FDA SRS
FDA SRS XML Chemical
Structures

FDA SRS AUX
Data

External Data

structure
=l clement_type [N

1

o .

T

m 6
APLEPVYPGDNATPEQMAQYAADLRRYINMLTRPRY
disulfide_linkage

o .

glycosylation_type
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Familiarize with procedures

« Ginas working group, mockups for how-to at user-
experience level

» Feedback on each mockup proposal for every substance
class

» Implementation to functional version
» Feedback on functional version
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Familiarize with the procedures

Mockups Live Front End Seed data

GINAS] Q o
Home  Search Download eoster Admin (e - |

[N APLEVVYPCDNATPEQMAQYAADLERVINMLTRPRY
Add/Edit Properly % Jisuiniae_iakcae«

- -

ghycosylation_trpe

Mdd Property ¢_ v

<
Transformation

Standardization

Add | Select Relo omces.

URL

Data Model and API Validation
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Putting It all together

« REST API

» Distributable Messages and Data dumps
e User’s guide

e Conformance to standard

e User Acceptance Testing

e Rollout
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Where we were

 February 2015

> Version 0.9

= feature complete

o Registration for all substance
classes, up to group 1 specified
substance

o Alternative definitions

Index of /pub/ginasISO
o0 Approval process
. . Name Last modified  Size Description
0 Basic search available for textual,
a Parent Directory
structural, sequence-based data ) legacy 15.0ct.2014 0048
= Self-contained and distributable Sy o a0es
= Programmatically Accessible s oL 2015 1505
. L3 ¥0.9516/ 16-Apr-2015 1902
» Launched on Health Canada site 0917 0.y 2015 1136
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Where we were

What we learned

The Good The Bad
> Lots of features > Lots of features

> Lots of detalls Lots of d_Eta”S _
. . Lots of discussion
> Lots of discussion

Phvsical instantiati f Complex installation
g datflca nstantiation o Difficult to customize,

. _ beyond substances
» Utility functions for Lack of mobile support
registration

Persistence layer not as
flexible / accessible

YV YV Y VY

Y VY

» Browsing /
discoverability lacking
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Where we were

What we learned

FDA SRS Data External Data

Transformation

Standardization

Validation
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Data Model
JSON Schema

Seed Data

Backend Software

REST API
Persistence

Utility Functions

Frontend Software

Procedures
Registration Forms

Layout




Where we were

What we learned
Retiring

FDA SRS Data External Data Backend Software

REST API

Persistence

Utility Functions

Transformation

Data Model

JSON Schema g% . Frontend
Standardization Software

Procedures

Validation Registration Forms

Seed Data LU
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Where we were

What we learned

Data Model JSON Schema

& Git Access # New Page

JSON_Structure_Substances PageHstoy | (@ Edt

e JSON Schema

Entities are defined, exchanged, parsed, and indexed via their JSON structure. There are some JSON elements that are common to all kinds of entities, and some that are specific

Overview
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to certain enity classes.

There are 11 types of enities within substance-like space. The following table explains these entity types:

Entity Category 1S0 11238 "substanceClass"

. J S O N S C h e m a Chemical Substance Yes chemical
Protein Substance Yes protein

u u
Ve r S I O n I n g Nuckeic Ackd Substance Yes nucleicAcid
Polymer Substance Yes polyer
. Structurally Diverse Substance Yes structurallyDiverse

. S C h e m a R eVI eW Mixture Substance Yes mixture
Specified Substange Group 1 Specified Substance Yes specifiedSubstance
Specified Substange Group 2 Specified Substance Yes specifiedSubstanceG2
Specified Substange Group 3 Specified Substance Yes specifiedSubstanceG3
Specified Substange Group 4 Specified Substance Yes specifiedSubstanceG4
Virtual Substance "Concept” No virtual




Where we were

What we learned

Data Model JSON Schema

° JSON SChema ginasSchemallb json 3 months ago
OverV|eW ginas>chemal07 json 3 months ago

® J SON SC h ema ginasSchemal08_json 3 months ago
Vers | on | N g ginas>chema109.json about a month ago

o Schema ReV|eW ginasSchema110.json 18 days ago
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Where we were

What we learned

Data Model JSON Schema

e JSON Schema
Overview

« JSON Schema
versioning

e Schema Review
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Figure T - Subtype

4710 - Target

4.7.10 - Refsrsncs_Source

4.T.11 - Gene

4.7.11 - Refersnces_Source

4.7.12 - Gene_Elements

4.7.12 - Reference_Source

4.7.13 - Substance_Relatonzhip

Substance_Classification_Type
Substance_ Classification_Code

Public_Damain
Reference_Source_Typs
Reference_Source_Class.
Reference_Source_ID
Refesence_Source_Citation

Targes_ID

Ineeraction_Type

T o .
Targes_Osganism_Type
Targes_Type

Code.type
Code.code
‘Captured in Code comments {full |
Reference publicDomain
Refarance docTyps
Referance_ tags Betwean docType and tags, the =
Referance.id
Reference. ctation
Capl as Relat
Capl as Relat i it
Captured as Relationship imfosmal
Captured as Relationship infosmai
Captured as Relationship infosmai
‘Captured as Relationship infosma
Captured as Relationship infosmai
Refarance Mo distinciion bfw Raference_Sou
Captured as Relationship infosmai
Captured as Relationship imfosmai
Captured as Relationship imfosmai
Refarance Mo distinciion bfw Raference_Sou
Captured as Relationship infoemai
Captured as Rslaionship infoemal
Captured as Rslaionship infoemal
Referance Mo distincion biw Raference_Sou
GinasSubstanos_relaSonships Standard makes no refsrencs 100
Relation ship.type
Relation ship.intesacionType

Relatonship.relaiedSubstance. appeoval D
Relabonship.realiedSubstance. refPname
Relation ship.amount.bype




Where we were

What we learned

FDA SRS Data External Data

Transformation

Standardization

Validation
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Data Model
JSON Schema

Seed Data

Backend Software

REST API
Persistence

Utility Functions

Frontend Software

Procedures
Registration Forms

Layout




Where we were

What we learned

FDA SRS Data External Data New Components

Backend Software

REST API
Transformation
Data Model R SR Persistence

JSON Schema ST
Standardization .

. 1 Procedures

Utility Functions

Validation : “, Layout

Seed Data “ Registration Forms
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What we are now

* Frontend / Backend rewrite —
> Discoverability first ginas
> Mobility first =5
» Focus on browsing data VEDOXOMIL
:
ginas™ o .
oog
Q B | —
BROWSE REGISTER A
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Where we are now

Browse all substances in seed data

Record Status

Approved

Non-approved

RUBBER PLECO, COOKED

i3

Substance Class
Chemical
Other Names:
Structurally Diverse

Concept

Polymer

Mixture Part:

0666066

Protein

BELLADONNA LEAF

Stereochemistry

|

PRI
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234567

4641 4642 »

HYPOSTOMUS NIGRICANS MUSCLE, COOKED;
PARANCISTRUS NIGRICANS MUSCLE, COOKED;
RUBBER PLECO FLESH, COOKED;

PARANCISTRUS AURANTIACUS FLESH, COOKED:;

HYPOSTOMUS VICINUS MUSCLE, COOKED:;
PARANCISTRUS AURANTIACUS MUSCLE,
COOKED

Muscie]

976DIQ3CZL

Date approved:

Mon Aug 31
09:56:55 EDT 2015

Last modified:

Mon Aug 31
09:56:55 EDT 2015

approved

version: 1

6GZW20TIOI

Login



Where we are now

Quick filtering to entities of interest (“racemic INN-named
chemical substances with EVMPD codes”)

ginas™

WHO-DD

%

ICLAPRIM PAFENOLOL JESVENLAFAXINE FENOLDOPAM
oA GOA GOA Oon

ORANGE BOOK

£§ %
ceocb0BO00

ST R ooy St

206686
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Where we are now

Full substance views for substance class

ginas™

alpha

Q

Home Browse Substances Register Substance Download Siructure Search Sequence Search Login ‘

Moieties @  Mames @  Codes @  References @@ 4',5'—DHODOFLUORESCE]‘N |
Chemical ginas m

RECORD STATUS: APPROVED

rsi Q
VERSION: 1[= alpha version

m Home Browse Substances Register Substance Download Structure Search Sequence Search Login
M Names @  Codes @ References @) HUMAN MOT”_J’N
Ft
o Protein
| I CE;?:‘:N?TTU? APPROVED D85V250Y S|

HO (0] OH
Subunits @ 55 »
Subunit 1
0 PR -1z vaninc -
@ FVPIFTYGEL QRMQEKERNK GQ

Official Names @
Name Domain Jurisdiction Naming Org Language Preferred References
HUMAN MOTILIN @) English v

Names
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Where we are now

Advanced searching

Record Status Substructure Query: ci-cc2-cc-cn-c2c=C1

[F]  Approved

-
Substance Class m 2| 3|4 | EE

-
1 Chemical m N
QUARFLOXIN 8M3115031Q
Stereochemistry
[ ACHRAL [ 500 - ;
] INN
[Fl ABSOLUTE € ° VARFOLLITROPIN ALFA 35D@8DNCEE
R ] NCI_THESAURUS
Bt @ 3@3*’”&'? ; WH; VATC 2]
- RO £ WHO- -
[ EPIMERIC @ ﬁf T Other  VARFOLLITROPIN ALFA Subunits: @
= ° & ] WHO-ATC ) Names: Date approved
2 B ] EC (EINECS) (1] Codes: 9013 565041 et
= UNKNOWN e AEEE SEEE SIS = ( ’ 0des: 09:56:41 EDT 2015
] WIKIPEDIA o Last modified
Mon Aug 31
] EMA ASSESSMENT © 095641 EDT 2015
REPORTS

approved

version: 1

Subunit 2 8aBac#72-141c-4594-h37b-925ad93b2299

idencity = 0.978

APDVQDCPECTLQEDPFFSQPGAPILOCHGCCFSRAYPTPLRSERTMLVORN VI SESTCCVARSYNRVIVHMGGFEVENHTACHCSTCYYHES o -
terrereeneenr reeerrereerrerrnerrrererrerreerreerrrereererre et et et ey et
APDVQDCPECT LOENPFFSQPGAPILOCHMGCCFSRAYPTPLRSFRTMLVORNVT SESTCCVARSYNRVT VMGGFEVENHETACHCSTCYYHES o -

< | m b
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Where we are now

Registration and Validation
ginas™

lpha version

quence Search Login

ginas ™

20 ERIN SN <ToJo MR M=RIC B EIE T

Home  RegislerSubstance  Download  Structure Search Sequence Search Login

OH

PO MO ®OZTO i

Molecular Formula Molecular Weight Defined Stereocenlers 4

C10H140 1502176 o

II:"JAHN"\-G ASPIRIN SODIUM ETHYL ACETYLSALICYLATE ~ ASPIRIN GLYCINE CALCIUM ASPIRIN CD3
Select Select Select Select
Substances should have al ke 1) prefermed name

ripod.nih.gov/dev/ginas/app#
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Where we are now

Batch import of records

Import batch file "jsonDump2015-09-02_txt" COMPLETE
Preparing payload for processing Date started:
V Fri Sep 04 20:38:26
EDT 2015

Progress Date ended:

= = Fri Sep 04 23:39:33
74402 [ 74402 EDT 2015

View Records

Hide Details

Extracted Records

Processed Records

Persisted Records
W74232"

Update
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Where we are going

« Complete migration of Registration forms to
new pages
> Nucleic Acids
> Polymers
» Proteins
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inas M
g :
M Login
V2
Export results: :
Amino Acid Sequence 1 +
{ Property Type Property Name Property Vakie Parameters Defining Raeterence D
p—
ot | “references:|
{ L + +
Subunit 1 e 17 “tags*:[
SFSOTSDGS DHOGDGS “NOHEN" .
L F-4=
*docusentDate”: “2814-86-3T16:09:00°",
Show JSON Sudmit
*citation”0RIGE BOIK APPROVED 18-APR-2083", 1= E
*publ " true, )
*lastModified": 1471376233638,
[ER— (Bupliq “docType”:*SRS",
“wuid*:*4afd878a-b6o2-dcae-8541-caB0e2d4d5F2"
¥
{
*hags™: |




Where we are going

« Complete migration of Registration forms to
new pages
» Nucleic Acids
-~ Polymers
» Proteins Suggestions by name:
« Complete migration of utility functions
» Name-to-definition resolver
> Name analyzers (INN protein format, etc) e

Structure

Source

| O IR 2]

a| 2]

fluoxetine

Choose
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Where we are going

. . . . Export
« Complete migration of Registration forms to °
new pages
Polymer substance structure is for display, and is not complete in definition
> Nucleic Acids
TRIDECETH-50 ~
> POIymerS Marvin 090715003220 =
> Proteins 1716 0 0 0 © 993 V2000
0.5253 -3,2917 0.0000C O 0 O O 0 O O 0 O 0 0O|=
. . Lp- . 1.2413 -2.8783 0.0000C 0 0 0 O 0 0 © O O 0 0|
o Complete m|grat|0n of Ut|||ty functions 1.9538 -3.2371 0.0000C O O O 0 0 © 0 O 0 O O
o 2.6703 -2.8737 0.0000C O 0 O O 0 O O O O 0 0
> Name_to_def|n|t|on reso|ver 32,2869 -3,2825 0.0000C O O O O 0 O O O O O O—
4.0989 -2.8%31 0.0000C O 0 0 O O O O O O 0 O
: 4.8154 -3.2779 0.0000C O 0 © © O O © 0 O 0 O
> Name analyzers (INN protein format, etc) S cars  asese 00000C 0 0 0 0 0 000 00 0
. . 6.2439 -3.2778 0.0000C O 0 O © O O © O O 0O O
° S|mp|e Export to Var|ety of formats 6.3605 -2.3533 0.0000C 0 0 0 0 0 0 0 O O O O
7.6724 -3,2732 0.0000C O 0 O O 0 O O O O 0 0
>  JSON 8.3889 -2.8598 0.0000C O 0 0O O O 0O 0 O OO0 O
9.1010 -3.2687 0.0000C O 0 O O 0 O O O O 0 O
> SDF -0.9355 -2.8783 0.00000 O 0 O O 0 0 O O 0 0 O
-1.6520 -3.2964 0.0000C O 0 0 O O O O O O 0 0
> Excel -2.3686  -Z2.8230 .00 C © 0 0O 0 O 0 O O O 0 O
-3,3928 -32.3009 0.00000 O O 0 O O O O O O O 0
1 21 000 0
2 210000
14 1 0 0 0 0 i
4| 1} | 3
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Where we are going

« Complete migration of Registration forms to

new pages

» Nucleic Acids

> Polymers -

» Proteins IBUPROFEN ALCOHOL
« Complete migration of utility functions DO

» Name-to-definition resolver
> Name analyzers (INN protein format, etc)

Citation Doc Type
« Simple Export to variety of formats usPc UsPavc
> JSON
> SDF :‘Ejf_’r-.-FEIi:;LFFCFrL-FI-Er\anEL.Ti.r-.-‘-Ser
> Excel

 Integrate and validate other data and entities
into seed set
> Metabolism
> Monograph information
> Seed examples for products
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Where we are going

 Demonstration
» Later today
» Tomorrow during lunch

o Software Detalils / Architecture
» Tim Sheils will give more information tomorrow
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U.S. Food and Drug Administration
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