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This is not a Guidance Document
DRAFT: Please provide comments and suggestions

Submitting Next Generation Sequencing Data to the Division of Antiviral Products
Experimental Design and Data Submission

Acceptable Next Generation Sequencing Platforms

The division will accept Next Generation sequencing data generated from most standard Next Generation
Sequencing (NGS) platforms provided the sponsor supplies the appropriate details for the sequencing
platform, the protocols to be used for sample preparation, the raw NGS data, and the methods used to analyze
the data. We recommend communicating with the division early in the process and providing these details

prior to submitting the sequencing data. Please consider the following information when preparing your NGS
submissions.

Data Transfer
1. Portable hard drive
a. The raw NGS data in the fastq format should be sent to the division on a secured, portable hard
drive following the guidelines outlined in this Guidance:
http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirement
s/ElectronicSubmissions/UCM163567.pdf
b. Please note that only the raw NGS data, the frequency table, and a table of contents should be
contained on the hard drive. Additional files, such as those with a .exe extension may result in
rejection of the submission. In addition, if the hard drive is password protected (not required or
recommended at this time), please consult with the division ahead of time to ensure that the
password is provided to the appropriate personnel in the document room.
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— ® Notice

Use of High Throughput Assays and Computational Tools;
Endocrine Disruptor Screening Program; Notice of Availability
and Opportunity for Comment

A Notice by the Environmental Protection Agency on 06/19/2015 \\ v

PUBLISHED DOCUMENT

DOCUMENT DETAILS
= AGENCY: Printed version:
PDF
Environmental Protection Agency (EPA).
. Publication Date:
06/19/2015
o ACTION: Agency:
13 Notice. Environmental Protection Agency
I'_.“’ Dates:
Comments must be received on or
SU M MARY‘ before August 18, 2015.
This document describes how EPA is planning to incorporate an alternative Comments Close:
08/18/2015

scientific approach to screen chemicals for their ability to interact with the
endocrine system. This will improve the Agency's ability to fulfill its statutory Document Type:

5 h
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Assessing and Managing Chemicals under TSCA _ @

Assessing and Managing

Chemicats under TSCA Alternative Test Methods and

Home

How EPA Evaluates the Safety Strategies to Reduce Vertebrate

of Existing Chemicals

Prioritizing Existing Animal TESting

Chemicals for Risk Evaluation

Eﬁé‘nf}’ca;{fﬁ'ﬁg‘gf‘%g?‘ﬁ'"g The Toxic Substances Control Act (TSCA), as amended by the Frank R. Lautenberg Chemical Safety for

the 21st Century Act, directs EPA to:
Current Chemical Risk
Management Activities

e reduce and replace, to the extent practicable and scientifically justified, the use of vertebrate
animals in the testing of chemical substances or mixtures; and

e promote the development and timely incorporation of alternative test methods or strategies that
do not require new vertebrate animal testing.

TSCA also requires EPA to develop a strategic plan on this topic and provide a progress report on the
implementation of the plan to Congress every five years since the date of the enactment of the
Lautenberg Chemical Safety Act, i.e. beginning in 2021.

In 2018, EPA published its Strategic Plan to Promote the Development and Implementation of
Alternative Test Methods within the TSCA Program. The Strategic Plan incorporated input from two
public meetings and written comments submitted on the draft strategic plan.
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 Be humanreadable: like a GenBank sequence record

* Be computer readable: structured information with predefined
fields and associated meanings of values

* Contain enough information to understand the computational
pipelines, interpret information, maintain records, and reproduce
experiments

 Have awayto be sure the information has not been altered:
immutable
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» Standard for communicating computational analysis workflows

* Acts like an envelope for entire pipeline
« Canincorporate other standards (e.g. CWL, FHIR Genomics)

* Built with FDA

* Human and machine readable
e Writtenin JSON

» Categorized by domains

* Adheresto F.A.L.R. principles
* Adaptable

* Preserves data provenance
* Unique IDs for versioning
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"id": "obj.1277",
"name": "Human[tax:9606] CAG repeat [SO0:0000726] detection for Huntington's disease [DOID:12858]",
"version": "1.0",
"createdby": "hadley king@gwmail.gwu.edu", Metadata
"digital signature": "QdB7vu4rLeLtMFmPHQOS",
"verification status": "unreviewed", (nOt nEEded for Computation)
"publication status": "draft",
"usability domain": ["Determine CAG repeats [S0:0000726] in a sequence for the diagnosis of
Huntington’s disease [DOID:12858] for HTT gene [HGNC:4851]: 10 - 35 CAG trinucleotide repeats: No
Risk, 36 - 40 CAG trinucleotide repeats: Moderate Risk, CAG trinucleotide repeats: High Risk...],
40 "authors": [{"orcid": "0000-0002-9920-565X}1,
"description domain": {
"keywords": ["disease", "human disease"...],
"xref": ["S0:0000726", "tax:9606", "DOID:12858", "ICD:Gl0"...],
"pipeline steps": {"HIVE hexagon":{...}, "HIVE heptagon":{...}}},
"execution domain": {
"pipeline version": "1.0", - S— -
"platform:: "HIVE", ‘ parametrized pipeline erh all
Tletwer s Tadyas  five—eed e, infernal arguments well defined
"script": "hive://workflows/huntingtons disease detection.hwf",
"prerequisites": [ workflow — defined
{"name" :"HIVE hexagon","version":"1.3"}, in HIVE
{"name" :"HIVE heptagon","version":"1.3}], ’lf

"env_parameters":

["HIVEv1.3]},

| output domain
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mailto:hadley_king@gwmail.gwu.edu
http://www.ncbi.nlm.nih.gov/nuccore/SRR4243395
http://www.ncbi.nlm.nih.gov/nuccore/NG_009378.1
http://www.ncbi.nlm.nih.gov/nuccore/NG_009378.1

BCO Example: HCV-1drug resistance
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* Goal: ldentify SNPs, insertions, and deletions that correlate with
reduced ledipasvir antiviral drug efficacy in Hepatitis C virus
subtype

 Genome sequencing data from a drug resistant cohort
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NNS19-1 Unaligned 842.30K
% £bICP00..=5163189 16148K 5,163,189 424 87 \
19 £bICPO0...~5729085 85.14K 5729085 202 41 ———
Parameters 16 ghICP00...=5243219 79.25K 5243219 205 42
ro 14 gbICPO1...~7084828 4548K 7084828 87 18
s
i 167 £bIFP92...=5976145 3285K 5976,145 75 15
2 gbICP00...=5444912 2802K 5444912 70 14
Results
2 gbICPO1...~6472489 27.86K 6472489 58 12
‘Piechm ‘ 15 £bIFP92...=3214418 2685K 3214418 113 22
163 gbIFP92...=3344951 2673K 3344951 108 22
Histogram
Histogram Alignments Stack Hit Tables Help &2
Saturation —
Q| 2 2p= | Position Qe
‘H_‘\lljsl ‘ = Alignment
17 AARACGATCACGTC ACCTTATCAS AACGACCTTTAA, ’CTATCGTACCGC' AAGGCACTGA 'CAGCCH 'GCGCTGCCC AGC! TGACCGAT
‘Aﬁsﬂmﬂlﬁ! ‘ HIH\HHIHHHHHHIHHHIHHHHHHHHHHIHIHHIHIHHHHIHHHHHHHHHIIHHHHHHIHIHHIHIHHHHI\H\HHHHIHIHIIHHHIIHHHHHHIHIHHHHHHHHIHHIHIHIHIH FEEEEECEEEE TEREEER PP e e e e
300 AMAACGATCACGTCGTTTTAT TCGTTGCCTGRACCTTATCAC AACGACCTTTAARAACGTGGT TTGAGCCTATCGTACCGCTT: AAGGCACTGACRAT CAGCCt TCTTC 'TTGTGGACTTGCTGCGCGCTGCCC ARATT 'GCAGC 'TTGACCGAT
Stack e AnC crocee mcece AGACCAACCATATAACTGTTAA
i i
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Hit Tables 1 ‘GAACCTTATCAGAGACAACGTACCAGARACGACCTTTARAACGTGGTTTGAGCCTAT! GCTTARATA' \GGCACTGRCAATTGGCGTCCCCAGCCCATTCTTCTATGAAT TTCTAGAAGARRAGT T TGTGGACT TGCTGCGCGCTGCCCTATA! TTATGTATTGTATCTTGACCGATAAGACCAACCATATAACTGTTAACATGGAGGGAA
Hel 95 'TATCGTACCGCTTAA AAGGCACTGA 'CCCAGCCC] TTGCTGCGCGCTGCCCTATATAA
elp
FEEEEEEEEEEE TP PR E e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ey
Downloads 124 GGTTTGAGCCTATCGTACCGCTTAAI AAGGCACTGACAATT 'CCCAGCCCATTCTTCTATGAATTTCT GARAAGTTTGTGGACTTGCTGCGCGCTGCCCTATATAA
95 GGTTTGAGCCTATCGTACCGCTTAAI AAGGCACTGA T 'CCCAGCCCATTCTTCTATGAATTTC TAGAAGARAAGTTTGTGGACTTGCTGCGCGCTGCCCTATATAA
‘What's Next? FEEPEEREE R R e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
1 GGTTTGAGCCTATCGTACCGCTTAAS AAGGCACTGA! T 'CCCAGCCCATTCTTCTATGAATTTC TAGAAGARAAGTTTGTGGACTTGCTGCGCGCTGCCCTATATAA
126 GGACAAGGCACTGACAATTGGCGTCCCCAGCCCATTC TTCTATGAATTTCTAGAAGAA TTGTGGACT' 'GCGCTGCCCTATATAAAGAAATTGGGGAAGGAACGCAGCTTATGTATTGTATC TTGACCGATAAGACCAACCATATAACTGT TARACATGGAGGGAAGCAAACGCTCTTCAGCAC TACCCACACAAACAGT TATACGAGATGGTAACAAGGCACCTAATCCAATGCAGGCAC
HIH\IHIIHHHHHHIHHHIHHHHHHHHHHIHIHHIHIHHHHIHHHHHHHHHIIHHHHHHI HHHIHIHHHHHH\HHHHIHIHII\HIHIIHHHHHHIHIHIHHIHHHHIHHIHIHIHHHHI\HHHHHIIHIHIIH\HHIHHHHHHH
1 ACAAGGCACTGACAATTGGCE! TCTTCTATGAATTT AAAGTTTGTGGACT ™ \AGARAT" AGCTTATGTATTGTATCTTGACCCATAAGACCAACCATATAACTCTT: TTCAGCACT! CTAATCCAA'
140 CARTTGGCGTCCCCAGCCCATTCTTCTATGAATTTCTAGAAGARAAGTTTGTGGACTTGCTGCGCGCTGCCCTATATAAAGA) TATTGTATCTT! TAACTGTTAACA' AAACGCTCTTCAGCACTACCCACACAAACAGTTATACGAGATGGTAACAAGGCACCTAATCCAATGCAGGCACCGYCTCCgCAGGAT
FEEEEEEEEEREE PR e E e e e e e e e e e e e e e e e e e e e e e e e e e e e e e et Cer e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e EE R R PR P
1 CAATTGGCGT TTCTTCTATGAATTT TTGTCGACTTCC! TATATAAAGA TATTGTATCTT TAACTGTTAACA AAACGCTCTT CCACACAAACAGTTATACCAGATGCTAACAAGECACCTAATC AGGAT
143 TTGGCGTCCCCAGCCCATTCTTCTATGRATTTC! TTGTGGACTTGCTGCGCGCTGCCC! TTGACCGATAAGACC] TATAACTGTTARC "AARCGCTCTTCAGCACTACCCACACAI TT. AAGGCACCTAATCCAATGCAGGCACCGGCTCCGCAGGATTTA
FEEEEEEEEEREE PR PP e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e Cee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e PR TP
301 T \GCCCATTC T TTCTGEACTTECTECOCECTAN TGAC ACC TATAACTGT AAACGCTCTTC CACA J GCACCTAATCCAAT 2 TTTA
213 ATA T TTATGTATTGTATCT! 'CGATAA TAACTGTTAACA RARC 'TTCAGCACTACCCACACAAACAGT TATACGAGAT! ACRAGGCACCTAATCCA CGGCTCCGCAGGATTTRAGACCCACAT TTGAATCCAART TACAATTTTGAGAAT T TCATAARRGGRAATAGTARTGAGTTCTCACGTA
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213 ATA T TTATGTATTGTATCT! 'CGATA, TAACTGTTARACA AAAC 'TTCAGCACTACCCACACAAACAGTTATACGAGAT! ,CAAGGCACCTAATCCA 'CGGCTCCGC, TT 'CCACATTTGAATCCAAAT TACAATTTTGAGAATT TCATAAAAGGAAATAGTARTGAGTTCTCACGTA
FEEEEEEEEEEEE R PEERE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e R EEEEE P EE P EEEEEEEEEEEEEEER PP EEEE PP EEEEEEE TP E T
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BCO Example: HCV-1drug resistance

o Main Home HIVE-Portal Links Contact Help Logout Janisha Patel News
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Profile based on a]ignmem . 0 Unaligned 1481K 4258 ATTACAGaGACAGCAGAGACCCTATTTGCAAAGCGACCAGCCAARCTACTCTGGARAAGGT
HCV_702010133- 1 CONSENSUS_C 2739K 8988 93,6940 4360 CECREEE TEEEEEEEEEEEEEEE e e e e e e e e e e e e e e e e e e e e e ere
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CO Example: HCV-1drug resistance
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Scripts/drivers/ Serpts/drivers]
prerequesites —  prerequesites
|

Parameters

v

v

$ fastg-aump -X

$ ' § fastq-dump -X 2 SRRO01666 --split-3

$ ' § fastq-dump -X 2 SRRO01666 --split-3

$ ' § fastq-dump -X 2 SRRO01666 --split-3

$ head SRRO01666_1.fastq SRRO01666_2.fastq

a

"usability_domain":
"Identify baseline single nucleotide polymorphisms SNPs [S0:0000694], insertions [S0:0000667], and deletions [S0:0000045] that correlate with reduced
edipasvir [PubChem:67505836] antiviral drug efficacy in Hepatitis C virus subtype 1 [taxID:31646]",
"Identify treatment emergent amino acid substitutions [S0:0000048] that correlate with antiviral drug treatment failure",
"Dﬁtermine whether the treatment emergent amino acid substitutions [S0:0000048] identified correlate with treatment failure involving other drugs
gainst the same virus"
"GitHub CWL examﬁle: https://github.com/mr-c/hive-cwl-examples/blob/master/workflow/hive-viral-mutation-detection.cwl#L20"

B
extension_domain”:{
"github_extension": { . .
"github_URL": "https://github.com/common-workflow-language/hive-cwl-examples",
"gitHub_URI": {




TooL 1 /™

TOOL 2

TOOL 10 |«—

TOOL 9

TOOL 3

TOOL 8

TooL 11 —

TOOL 12

TooL 4 ———

TOOL 7

TOOL 13

Objects

TOOL 5

TOOL 6

TOOL 14

TOOL 15

|

[

"usability_domain": [
"Identify baseline single nucleotide polymorphisms SNPs [S0:0000694], insertions [S0:0000667], and deletions [S0:0000045] that correlate with reduced
edipasvir [PubChem:67505836] antiviral drug efficacy in Hepatitis C virus subtype 1 [taxID:31646]", .
"Identify treatment emergent amino acid substitutions [S0:0000048] that correlate with antiviral_drug treatment failure”, . i
"Dﬁtermine whether the treatment emergent amino acid substitutions [S0:0000048] identified correlate with treatment failure involving other drugs
gainst the same virus" . . . .
"GitHub CWL examﬁle: https://github.com/mr-c/hive-cwl-examples/blob/master/workflow/hive-viral-mutation-detection.cwl#L20"

B
extension_domain”:{
"github_extension": { . .
"github_URL": "https://github.com/common-workflow-language/hive-cwl-examples",
"gitHub_URI": {




"object_id": 1270,
"type": "antiviral_resistance_detection",
"provenance_domain": {
"name": "HCV1a ledipasvir resistance SNP detection”,
"structured_name": "HCVl1a [taxID:31646] ledipasvir
[PubChem:67505836] resistance SNP [S0:0000694] detection",
"version": "1.1"

B
"digital_signature": "905d7fce3f3ac64c8ea86f058ca71658",
"review": [
"status": "approved",

"comment": "Approved by GW staff. Waiting for approval from
FDA Reviewer",

"reviewer": {"type": "orcid",
"http://orcid.org/0000-0003-1409-4549" }

>

"orcid":

"status": "approved",
"comment": "The revised BCO looks fine",
"reviewer": {

"type": "entity",

"entity": {
"name": "Eric Donaldson",
"affiliation": "FDA",
"email": "Eric.Donaldson@fda.hhs.gov"
}
}
}
"aerived_From" : null,
"obsolete" : null,
"embargo" : {

"start_time": null,
"end_time": null

"Ereated": "2017-01-24T709:40:17-0500",
"modified": "2018-03-21T18:31:48-0400",
"contributors": [

"type": "entity",
"entity": {
"name": "Eric Donaldson",
"affiliation": "FDA",
"email": "Eric.Donaldson@fda.hhs.gov",
"contribution": "authoredBy"

"type": "orcid",
"orcid": "http://orcid.org/0000-0003-1409-4549",
"contribution": "createdBy"

}
1,

"license":{
"address": "https://creativecommons.org/licenses/by/4.0/",
"access_time": "2017-01-24T09:40:17-0500"

}

B
sability_domain": [

"Identify baseline single nucleotide polymorphisms SNPs [S0:0000694], insertions
[SO:0000667], and deletions [S0:0000045] that correlate with reduced ledipasvir
[PubChem:67505836] antiviral drug efficacy in Hepatitis C virus subtype 1 [taxID:31646]",

"Identify treatment emergent amino acid substitutions [S0:0000048] that correlate
with antiviral drug treatment failure",

"Determine whether the treatment emergent amino acid substitutions [S0:0000048]
identified correlate with treatment failure involving other drugs against the same
virus",

"GitHub CWL example: https://github.com/mr-c/hive-cwl-
examples/blob/master/workflow/hive-viral-mutation-detection.cwl#L20"

¥

B
"extension_domain":{
"github_extension": {
"github_URL": "https://github.com/common-workflow-language/hive-cwl-examples",
"gitHub_URI": {

"pipeline_steps": { {

"http://www.

"http://www.

"http://www.

"tool": [
{

ncbi.

ncbi.

ncbi.

"address":

"step_number": "1", "access_time": "2017-01-24T09:40:17-0500"
"name": "HIVE-hexagon",
"description”: "Alignment of reads to a set of references",

s
"version": "1.3", "output_uri_list": [

"prerequisite": [

"address":
"name": "Hepatitis C virus genotype 1", "https://hive.biochemistry.gwu.edudata/514801/SNPProfile.csv",
"URI": { "access_time": "2017-01-24T09:40:17-0500"
"address": 3,

nlm.nih.gov/nuccore/22129792",

"access_time": "2017-01-24T09:40:17-0500" "address":

"https://hive.biochemistry.gwu.edudata/14769/allCount-aligned.csv",

¥, "access_time": "2017-01-24T09:40:17-0500"
{ }
"name": "Hepatitis C virus type 1b complete genome", ]
"URI": { }
"address": ]
nlm.nih.gov/nuccore/5420376", }
"access_time": "2017-01-24T09:40:17-0500" ,
"execution_domain": {
1, "script_type": "text",
{ "script": "https://hive.biochemistry.gwu.edu/dna.cgi?cmd=home",
"name": "Hepatitis C virus (isolate JFH-1) genomic RNA", "script_driver": "manual",
"URI": { "pipeline_version": "2.0",
"address": "platform”: "hive",

nlm.nih.gov/nuccore/13122261",
"access_time": "2017-01-24T09:40:17-0500"

"software_prerequisites": [

"https://hive.biochemistry.gwu.edudata/514769/dnaAccessionBased.csv",

"name": "HIVE-hexagon",
}s "version": "babajanian.1",
{ "uri": {
"name": "Hepatitis C virus clone J8CF, complete genome", "address":
"URI": { "https://hive.biochemistry.gwu.edu/dna.cgi?cmd=dna-hexagon&cmdMode=-",
"address": "access_time": "2017-01-24T09:40:17-0500"
"http://www.ncbi.nlm.nih.gov/nuccore/386646758",
"access_time": "2017-01-24T09:40:17-0500" }s
{
1, "name": "HIVE-heptagon",
{ "version": "albinoni.2"
"name": "Hepatitis C virus S52 polyprotein gene", }
"URI": { )
"address": "domain_prerequisites": [
"http://www.ncbi.nlm.nih.gov/nuccore/295311559",
"access_time": "2017-01-24T09:40:17-0500" "name": "access HIVE",
"url": "https://hive.biochemistry.gwu.edu/dna.cgi?cmd=1login"
} 3
P {
"input_uri_list": [ "name": "access to ftp",
"url": "ftp://:22/"
"address": 3,
"https://hive.biochemistry.gwu.edu/dna.cgi?cmd=objFile&ids=514683", {
"access_time": "2017-01-24T09:40:17-0500" "name": "access to e-utils",
}s "url"”: "http://eutils.ncbi.nlm.nih.gov/entrez/eutils/"
¥

"https://hive.biochemistry.gwu.edu/dna.cgi?cmd=objFile&ids=514682",

"address": )
"env_parameters":

"access_time": "2017-01-24T09:40:17-0500" "HOSTTYPE" :"x86_64-1linux"

}
R }I
"output_uri_list": [ "parametric_domain": {
"HIVE-hexagon" : {
"address": "seed": "14",
"https://hive.biochemistry.gwu.edudata/514769/allCount-aligned.csv", "minimum_match_len": "66",
"access_time": "2017-01-24T09:40:17-0500" "divergence_threshold_percent": "30"
s
1 "HIVE-heptagon": {
}s "minimum_coverage": "15",
{ "freq_cutoff": "0.10"
"step_number": "2",
"name": "HIVE-heptagon", 5
"description”: "variant calling", "io_domain": {
"version": "1.3", "input_subdomain": {

"prerequisites”: null,
"input_uri_list": [

"subject": [



BCO applications for com

oxicology

* Create dose-response modeling
extensions to capture both BMDS
and tcpl pipelines

* For tcpl

* Each BCO would be the platform-
specific steps used to analyze the
results

Annotations

Assay Run Type
MULTI
MULTI
MULTI
MULTI
MULTI
MULTI
MULTI
MULTI
MULTI
MULTI
MULTI
MULTI
MULTI
MULTI
MULTI
MULTI
MULTI

MULTI

Citations

tcpl Processing

Level Applied
2

3

putational

BioCompute
Objects

All Chemicals in Assay Endpoint: ACEA_ER_80hr

Reagents AOPs

Method Name

none
pval.apid.medpcbyconc.max
resp.pc
bval.apid.nwllslowconc.med
resp.shiftneg.3bmad
bmad.aeid.lowconc.twells
bmad3

pc20

singlept.hit.high
singlept.hit.mid
multipoint.neg

noise

border.hit

border.miss
modlga.lowconc
gnls.lowconc

overfit.hit

efficacy.50

LExcel

Description

apply no level 2 method

plate-wise median response of positive control (max)

response percent activity

Take the median cval of the n wells and the first two concentrations, by apid
Make values below baseline zero.

bmad based on two lowest concentration of treatment wells

Add a cutoff value of 3*bmad.

Add a cutoff value of 20.

Look for single point hits with activity only at the highest conc tested

Look for single point hits with activity not at highest conc tested

Look for inactives with multiple medians above baseline

Look for noisy curves, relative to the assay

Look for actives with borderline activity

Look for inactives with borderline activity

ACS50 less than lowest concentration tested

Look for low concentration gnls winners

Flag hit-calls that would get changed after doing the small N correction to the aic values.

Flag hit-calls with efficacy values less than 50% -- intended for biochemical assays.
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= Manage users

= Manage groups

= Manage roles

Data

= Manage quotas

= Manage data libraries
Server
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= Manage jobs N
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= Manage form definitions
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services
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Home | Profile | Tutorial | | Logout

Search term
Search
You can search by BCO 1D, name or confributor.
View Object
Base type for all BioCompute Objects = Collapse Edit JSOM Save Changes

AJl BioCompute object types must adhear to this type in order to be compliant with BioCompute framewori
bco_id
-1

A unique identifier that should be applied to each BCO instance, generated and assigned by a BCO database engine. IDs should never be reused

checksum

A string-type, read-only value, protecting the object from internal or external alterations without proper validation generated with a SHA-256 hash function.

bco_spec_version
1.3.0

Version of the BCO specification used to define this document

Provenance Domain = Collapse Edit JSON

Structured field for tracking data through transformations, including contributors, reviewers, and versioning.

name

Public searchable name for BioCompute Object. This public field should take free text value using common biological research terminology suppoerting the terminology used in the
usability_domain, external references (xref), and keywords sections.

version

https://www.biocomputeobject.org/bco editor/



https://www.biocomputeobject.org/bco_editor/
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2019 Workshop

* Discussion panel

e How is workflow

communication currently
handled?

 What are the challenges?

 FDA, academia, private sector,
patient advocacy

* Use case examples
* Demos and hands on

* BioCompute App-a-thonon
PrecisionFDA

BioCompute Objects: Tools for Communicating Next
Generation Sequencing Data and Analysis

Tuesday, May 14th, 2019

The BioCompute project to establish a framework for
community-based development of standards for
harmonization of High-throughput Sequencing (HTS)
computation and data formats to promote
interoperability and bioinformatics protocols will host
the fourth annual workshop at the FDA, and will feature:

¢ Introduction: what is BioCompute?

¢ Discussion panel with the FDA's Genomics
Working Group, patient advocacy, biotech,
and academia

¢ Use case examples

& Integrating BioCompute into existing tools
and platforms

& BCO Challenge kickoff on PrecisionFDAI

¢ Hands on & Demos

20993

10903 New Hampshire Ave,,
= i ) Bldg, 31 Conference Center, room 1503 A
Hosted by Iri )A> Silver Spring, MD
e e

Objects



BioCompute

Use Case Examples |
Objects

 Tuberculosis Detection
« Tuberculosis (TB) is top infectious killer in the world

. _I\/_\|13H0 Is adopting ReSeqTB pipeline to address the many challenges of detecting

* Requireslineage identification, prediction of antibiotic resistance, recurrence
of TB in previously treated patients

* Test Submission
HCV-1a use case using synthesized data
What data are necessary to make aregulatory decision?

Are summary data from one analysis pipeline sufficient?
How will the analysis pipeline be validated?

* Embleema
 Embleemais a platform that allows users to take control of their own data
* Marketplace for directly selling personal genome data
« Aggregator for Real World Evidence



n, BioCompute

Demos > Bio
Objects

* BioCompute standalone Editor

* BioCompute integration into HIVE

* BioCompute integration into Galaxy

* BioCompute integration into Seven Bridges



BioCompute

Timeline of Major Events |
Objects

2" BioCompute
FDA Publication
2nd BioCompute Tt December, 21
15t BioCompute FDA Funding Workshop 3'Y BioCompute vetol
Workshop Begins March, 2017 Workshop Ath Woikshiop
March, 2014 Public Private May. 2019
: Partnership
1st Blf)C()_mpute Established BioCompute
Pub|lC§tI0n ” Collaboration with Use Case May, 2019 IEEE Standard
e FHIR/Harvard Tests Q3, 2019 (est.)
Begins June, 2017
BioCompute
ISO Standard




>, BioCompute
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Future Plans

« BCO writer integrated into more platforms
* BCO reader functionality
* BCO execute

* BCO cross-platform functionality
* Requires containerization

« BCO databases

» Cancer specific database



BioCompute
Objects

|IEEE Standards Development Process

1. Initiating the
Project

6. Maintaining the
Standard

5. Gaining Final 2. Mobilizing the

Approval Working Group
Now: /
Comment
Resolution
4. Balloting the 3. Draﬁmg the

Standard Standard



», BioCompute
Objects

International Standards Organization

/RN
ISO
NS

* [ncrease reach

* [EEE and ISO joint agreement
* 7 month estimated timeline, if accepted

e SC32 WG2 currently reviewing
e Convened by Denise Warzel




BioCompute )\
Public-Private
Partnership

e Develop a community of stakeholders with
interests in creating a versatile data
harmonization framework that allows the rispsTsapoerr T
standardized definition of platform- P hame “AOV1a loc

independent bioinformatics pipelines for

ne": "HCV1a ledipasvir resistance SNP detection
"version": "2.9"
"review": [

r

"status": "approved

execution, and is easily read by humans and " e aaintmaly. Weitng for approva from
maChineS. N ' ”’Wr;:fé }'Jack Smith"

"affiliation”: "George Washington University",
"email": "developer@gwu.edu”,

* Facilitate the development of tools and - M ernou Couaibyl, |
facilities implementing data typing, . . -
instantiation, deposition, storage, and
distribution of validated BioCompute Objects
through a BioCompute database, in order to

enable reproducible scientific research and
regulatory submissions of data and
computations.

* Facilitate portability of pipelines for execution. | -



Raja Mazumder Dennis Dean
(Chair)

Jonathon Keeney
(Managing Director)

Moy

Vahan Simonyan  Gil Alterovitz Jeremy Goecks



Stian Soiland-Reyes  JasonTravis

Ntino Krampis Michael R. Crusoe Konstantinos
Karagiannis



BioCompute Object (BCO) App-a-thon

< Objects

PrecisionFDA partnered with George Washington University and the FDA HIVE to
launch the BioCompute Object (BCO) App-a-thon

@Qﬁo .E'  Participants are be given the opportunity to

innovate and standardize BCO creation and
conformance

THE GEORGE WASHINGTON UNIVERSITY

WASHINGTON, DC . * Beginning and advanced tracks will allow

individuals from varying levels to participate

r 3;.:3.'
precisionFDAs

App-a-thon launching May 14t 2019!



BioCompute Object (BCO) App-a-thon

App-a-thon Goals:

BioCompute
Objects

e Attract novices and advanced programmers alike (beginner
and advanced tracks)

* Provide exposure to those unfamiliar with BioCompute,

and highlight its utility in communicating bioinformatics THE GEORGE WASHINGTON UNIVERSITY
. I. WASHINGTON, DC
pipelines .,....e
precisionFDAx

 Build examples of ways that the BCO specification can be
integrated into other tools (e.g., a platform)

* Create a database of BCOs that others can freely use



* Complete conformance check details are available on challenge site

BioCompute Object (BCO) App-a-thon
May 14 through October 18

Beginner Track: Advanced Track: App-a-thon Launch:
Create BCOs Create BCO software tools May 14, 2019

Challenge details are made available

ﬁ May 14 - October 18, 2019
Participants create BCOs

BCOs
B — and BCO tools
Conformance Writer
Complete BCO Tool Tool
|
2o
Conformance L
Check* Ability of an FDA reviewer to Ability to generate accurate BCO;
understand the BCO Ability to conduct conformance check on BCOs Deadline:
October 18, 2019
Evaluation begins
Results — —

PP ccisionFpad T



BioCompute Object (BCO) App-a-thon

App-a-thon Goals:

BioCompute
Objects

e Attract novices and advanced programmers alike (beginner
and advanced tracks)

* Provide exposure to those unfamiliar with BioCompute,

and highlight its utility in communicating bioinformatics THE GEORGE WASHINGTON UNIVERSITY
. I. WASHINGTON, DC
pipelines .,....e
precisionFDAx

 Build examples of ways that the BCO specification can be
integrated into other tools (e.g., a platform)

* Create a database of BCOs that others can freely use



BioCompute Object (BCO) App-a-thon

BioCompute
Objects

Submissions to the Beginner Track must:

* Documents a multi-step bioinformatics pipeline in JSON file
format

M
DG
* Conforms to current BioCompute Specifications

o https://github.com/biocompute-objects/BCO Specification/tree/1.3.0 THE GEORGE WASHINGTON UNIVERSITY
WASHINGTON, DC

e Can be shown publicly precisionFDAx


https://github.com/biocompute-objects/BCO_Specification/tree/1.3.0

BioCompute
Objects

BioCompute Object (BCO) App-a-thon

Submissions to the Advanced Track must:

A tool with the ability to do the following:
o Create a BCO

o Check a BCO for conformance
o Display a BCO

THE GEORGE WASHINGTON UNIVERSITY

* A detailed User manual (README) HASHINGTON, BE o
precisionFDAx

* The application may be uploaded to precisionFDA or
submitted as code



App-a-thon site

https://precision.fda.gov/challenges/7

precisionFDA contact information:

Elaine Johanson, Acting Director
Office of the Chief Scientist/Office of Health Informatics
precisionfda@fda.hhs.gov

Fﬁfﬁ?ﬁiS ONFDA

BioCompute
Objects


https://precision.fda.gov/challenges/7
mailto:Elaine.johanson@fda.hhs.gov
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