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Time Topic Speaker

9:00am – 9:30 am Logistics, Program Introduction
Dr. John Julias

Program Manager

9:30am – 10:00 am IARPA Overview
Mr. Tarek Abboushi

Chief Acquisitions Officer

10:00am – 10:30am Break

10:30am – 11:00am Fun GCAT Technical Overview
Dr. John Julias

Program Manager

11:00am – 11:30am Fun GCAT BAA Overview
Dr. John Julias

Program Manager

11:30am-12:00pm Doing Business with IARPA
Mrs. Katie Cole

IARPA Acquisitions

12:00pm-12:30pm Q&A Session IARPA Program Team

12:30pm – 1:30pm Lunch – on your own 

1:30pm – 3:00pm Poster Session and Teaming Discussions
Attendees

(No Government)
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Disclaimer

• This Proposers’ Day Conference is provided solely for 

information and planning purposes

• The Proposers’ Day Conference does not constitute a formal 

solicitation for proposals or proposal abstracts

• Nothing said at Proposers’ Day changes the requirements 

set forth in a Broad Agency Announcement (BAA)
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Proposers’ Day Goals

• Familiarize participants with IARPA’s interest in research in 

DNA sequence screening, biological threat characterization, 

and bioinformatics

• Familiarize participants with IARPA’s mission and how to do 

business with IARPA 

• Provide answers to participants’ questions

– This is your chance to alter the course of events

• Foster discussion of synergistic capabilities among potential 

program participants, i.e., facilitate teaming 

– Take a chance – someone might have a missing piece of your puzzle
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Important Points

• Proposers’ Day slides will be posted on iarpa.gov

• Please save questions for the end, write on notecards

• Posters are available for browsing after lunch

• Government will not be present during the poster/teaming 

session

• Discussions with the PM are allowed until the BAA release

– Once BAA is published, questions can only be submitted and 

answered in writing that will be provided via the BAA guidance

• Name/email list of Proposers’ Day participants provided to 

the group with permission
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Fun GCAT Program 

Introduction
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• Organization of pathogens and genes based on genetic relatedness is 

impractical for biodefense purposes

• No detection of novel genes and reassortments 

• Infrastructure for pathogen analysis is academic and static

• Contributions from synthetic biology and the evolution and emergence of new 

pathogens complicate traditional approaches

• New approaches and technologies are needed to be applied towards biodefense

• Need to focus on phenotype of pathogens 

• Need better tools to screen, predict and understand the function and risk of unknown 

nucleic acid sequences

7

Current Practice:
Pathogens are curated on DNA sequence similarity



INTELLIGENCE ADVANCED RESEARCH PROJECTS ACTIVITY (IARPA)

Limitations in Current Practices

• Databases curated on sequence with no capacity for gene function

• Redundant (hundreds of thousands to millions of accession #s for many genes)

• Identify novel sequences but cannot extend to knowledge

• Poor integration of informatics tools and modelling for unknowns

• Challenging for users to make confident assessments of the threat potential for 

novel genes
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Current Practices in DNA Sequence Screening
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DNA order screening

Voluntary: No requirements for screening

Costly: Time to follow up on potential hits costly

Weak: Screen genes > 200 bp not oligos

Guidance not policy

Bioinformatics in Biodefense

Based solely on genetic relatedness

Databases poorly organized
• Emphasize genomic sequences not

function
• Many organisms that are harmless
• Genes associated with house-keeping

functions
• Partial genomes- clutter the analysis
• Lack metadata/context
• Redundancies lead to inefficiency

No capacity or framework to understand 
unknowns
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Fun GCAT Overview

Improve our analytical capabilities to reduce biological threats 

that arise either accidentally or intentionally by curating genes 

based on function.

We need to develop and provide effective approaches for the 

assessment of DNA sequences and improve current 

capabilities in the characterization and analysis of novel nucleic 

acid sequences to assess threat potential of unknowns, 

whether they are manmade or the products of evolution.
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IARPA Introduction
Tarek Abboushi

Chief, IARPA Acquisitions
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Fun GCAT Technical 

Overview
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Curate Bio-Threats and Understand 

Novel Gene Sequences

• Problem: Pathogens are currently curated solely on DNA sequence 

similarity. This organization based on genetic relatedness is impractical 

for biodefense purposes. 

– Infrastructure for pathogen analysis is academic and static

– New approaches and technologies need to be applied for biodefense

– Need to reduce the risk of the intentional or accidental creation of a biological 

threat 

• Solution: 

– Improve our analytical capabilities to reduce manmade biological threats by 

developing experimental approaches and bioinformatic tools to better 

understand the properties of novel DNA sequences. Demonstrate the benefits 

of curating genes based on function to provide the IC with effective 

approaches for risk assessment of unknown DNA sequences.
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Functional Annotation
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• Functional attributes to annotate 

• Biochemical functions: What do the proteins do?

• Interactions/Network: What other proteins does a 

protein interact with and form a network

– Cellular processes

– Pathogen- host interactions

• Systems: How do networks relate?

• Biological functions: How pathogens interact with 

host and affect physiology

• Gene expression: Characteristics of 

promoters/enhancers in regard to how well they work 

and in what context

• What functionalities do novel organisms/ genes 

possess?

• Use data to inform models of new or emerging 

potential threats 

• Signatures change over time
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Impact of a Functional Database and 

Computational Modeling Tools 

• Direct benefit of a functionally curated database is understanding phenotype of interest

• Enable longer-term, predictive applications from aggregation of biomolecular interactome 

• Applications in forensics/attribution/prediction-prevention of future bio-crimes and bio-

accidents

• Maintain and gain capability to understand rapid advances in synthetic biology, genomic 

engineering, and applications/implications of technologies
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Why Should We Care?
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• Advances in biology and engineering have 

transformed bio research 
– Biomedical applications: vaccines, drugs, host-pathogen relationships

– Crops: Bioengineering and enhanced traits- global stability factors

– Commodities: Biofuels, industrial enzymes, crops, flavor and fragrance industry

– Micro fermentation

– Gene synthesis and genetic modification

– Drug delivery

• Legitimate applications with “dual-use” implications 

enable nefarious acts

• Expansion/democratization of biotechnology increases 

likelihood of accidents
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Why Should We Care?
New and emerging technologies redefine the threat space- examples in  gene synthesis
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De novo synthesis of a virus Potential recreation of eradicated viruses
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Current Practices

• We are good at collecting DNA sequences from a variety of 

sources

– Sequencing environmental samples

– Clinical samples

• Technology drivers are commercial

– Biotech

– Pharma

– Fermentation

• Data exist for the analysis of well-characterized pathogens

– High impact infectious disease- HIV, HepB, HepC, Herpes, Influenza

– Extensive traditionally annotated genetic databases

– Not robust or practical for biodefense threats and unknowns
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Limitations of Current Practices
Threats are evolving and dynamic

• Emerging and re-emerging threats

• Multivariable problem

• Future threats manmade/naturally 

occurring

• Human factors accelerating 

emergence in areas of great 

ecological diversity
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A static, threat-based list is obsolete; 

natural or manmade threats are dynamic 



INTELLIGENCE ADVANCED RESEARCH PROJECTS ACTIVITY (IARPA)

Limitations of Current Practices
Acquisition of virulence and novel organisms
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Limitations

• Organisms are curated in static lists

– But organisms evolve, they are not genetically static

– We have little or no capacity to deal with novel, emerging, or unknown sequences

– Naturally emerging threats: Ebola, ZIKA, etc.

– Technical advances broaden the “threat” space

• Generation of novel or “remake” a natural threat

• Approaches that redefine what is a biothreat

• No commercial drivers for biodefense

– Diseases endemic to low income countries

– No commercial viability

• Shifting landscape

– Synthetic biology transforming lens of how to classify things
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Approaches to Address Limitations

• Advances in biology converge to provide better capacity to understand 

novel sequences and their functions

– Allow the curation of genes based on function

• Models informed by ‘OMICS: proteomics, transcriptomics, etc

• Applicable to emerging threats or enhanced and advanced agents

• Inform predictive modelling for protein structure and function

– Apply new computational tools and machine learning approaches to genes of 

interest for biodefense 

• Leverage advances in data analysis and computation for biodefense
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Gene Selection Criteria
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Organisms or sequences

Model systems to validate approaches

Select Agents

Genes associated with pathogenesis

Critical role in host response to infection

Genes associated with synthetic pathways 
for substances of interest

Contextual dependence for genes of concern

Excluded

Housekeeping functions/metabolism

Well known functions that pose no risk

Gain-of-function DURC
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Informatics tools

Be creative, novel and forward looking- where should 

we be in 3-5 years and beyond?
• Experimental approaches to enable understanding risks of genes

• Evidence based comparison of risk

• Measure and understand protein-protein interactions important for host response to 

pathogens

• Suite of tools that allow user to understand risk potential of genes and 

DNA sequences

• Methods to predict structure and protein-protein interactions for unknowns 

• Advances in computational prediction of structure and functions

• Accelerate DNA sequence data analysis and searches
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Assign relative risk for unknown DNA sequences 
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Host-Pathogen Interactions Inform Prediction
Empirically Ranks Proteins Responsible for Phenotype
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Identification of conserved regulatory proteins using

A network biology approach by measuring RNA and proteins.

Demonstrates approaches and analytics can be used

to understand conservation and regulation of gene function.
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Leverage the  incorporation of multi-task learning into

protein modeling and the benefits of different approaches 

to examine energy changes in local environments.  

Approaches for Modeling
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Focus on local environment not specific interactions
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Current Practices in DNA Sequence Screening
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DNA order screening

Voluntary: No requirements for screening

Costly: Time to follow up on potential hits costly

Weak: Screen genes > 200 bp not oligos

Guidance not policy

Bioinformatics in Biodefense

Based solely on genetic relatedness

Databases poorly organized
• Emphasize genomic sequences not

function
• Many organisms that are harmless
• Genes associated with house-keeping

functions
• Partial genomes- clutter the analysis
• Lack metadata/context
• Redundancies lead to inefficiency

No capacity or framework to understand 
unknowns
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Current Practices: Inefficient
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Hit Description

“Green” No concern

“Yellow” Similar to pathogen

“Red” Clear link to pathogen
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Deliverables

1. Functional screening methodology adaptable to any data source

– Approaches to analyze unknowns

– Applicable to various sources of sequence data

– Improved modelling of structure/function of unknown genes

2. Improved capability to address unknown threats

– Computational models that inform new/emerging threats

• Targets: bacterial, toxin, viral, hybrid, etc.

• Test data provided by T&E performer

3. Framework for a functionally annotated db derived from integration of data 

allowing DNA sequence screening and improved prediction of unknowns 
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Fun GCAT BAA Overview
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Program Details
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Item Phase I Phase 2 Phase 3

Structure Competitive source 
selection through 
unclassified BAA

Possible down selection from 
Phase I performers; primes 

can re-team

Integration of data

Data Performers choose 
organisms/genes

Select Agents and USG 
furnished data 

Select Agents and USG 
furnished data

Security Unclassified Unclassified Unclassified/FOUO

Duration 18 months 24 months 12 months

T&E JHU-APL/LANL/PNNL/LLNL JHU-APL/LANL/PNNL/LLNL JHUAPL/LANL/PNNL/LLNL
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Program Schedule
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FY 16 FY17 FY18 FY19 FY20 FY 21

Phase 2 Thrust 1
Phase 3 +

Integration

P2 
DS

Pre-Program

Phase 1 Thrust 1NSP SSBAAID

Ph 1 KO Ph 3 RevPh 2 KOPh 1 Rev Ph 3 KO

Phase 2 Thrust 2

Interim
Review

IntegrationPhase 1 Thrust 2 Integration Scoping
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Milestones and Waypoints

• Milestones are Government-defined progress metrics that must be met by 

the end of each phase

• Waypoints are offeror-defined, task-driven intermediate steps towards a 

milestone

– Depending on an offeror’s specific approach, progress towards a milestone is not 

expected to be linear in all areas

– Waypoints are how the offeror clearly explains to the Government the 

quantitative and timely progress that must be made for their overall concept to 

meet the end-of-phase Milestones – performance against these waypoints is 

reviewed throughout program

• Technical reviews held at months throughout the program will quantify 

progress against the waypoints & assess whether course corrections are 

needed for success
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Gene Characterization

• Tests will be designed to characterize functional interactions accurately and 

rapidly

• Issue test genes with an allotted time for functional characterization

• Performance attributes: 

– Ascribing function/biological role to test genes (protein, NOT organism)

– Scored on: Accuracy of protein changes detected, determination of gene function, 

length of time to generate answer

– T&E team developing statistically robust plan

• Phase One: Derived from naturally occurring sequences only

• Phase Two: Interim evaluation sequence and Phase 2 down selection from 

Expansion of test to a variety of targets and contextual dependencies
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Informatics and Modelling
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• Dependent on types of tools being developed

• Integrate data/sequences of concern and show progress to low percentages of 

false positives and false negatives
– Critical to approach from perspective of key information and contextual data

• Phase 2 will need demonstrated progress at binning threat level of genes with 

accuracy; low rate of false positive/negative to ensure utility in sequence 

screening
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BAA Highlights

• Single BAA for Phases 1 and 2 and Thrusts 1 and 2

• May bid to 1st and/or 2nd thrust areas 

• Will encourage use of existing data sets- provide justification for appropriateness 

and comprehensiveness of data

• Encourage use of cell-based and organotypic models, animal validation as needed; 

justify approach, use of what models, and why appropriate

• The Government anticipates that proposals submitted under this BAA will be 

unclassified

• Multiple awards are expected

• Foreign participants and/or individuals may participate to the extent that such 

participants comply with any necessary Non-Disclosure Agreements, Security 

Regulations, Export Control Laws and other governing statutes applicable under the 

circumstances

• Publications and presentations at conferences will require review by government 

prior to submission
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Notional/Target Schedule
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FY16 FY17 FY18 FY19 FY20

Phase 1

Phase 2

Transition

Proposer’s 

Day

Phase 1 Schedule

Proposer’s Day: June 28

BAA Release: August 26

Proposals Due: Oct 20

Source Selection: December 2

Program Kickoff: March 1, 2017

Integration

BAA & SS


