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The biological sciences have experienced extraordinary growth over the past decade. Technological advances in

DNA synthesis, sequencing, large gene construction, and data analysis are expanding biological research and the

bioeconomy, and are likely to enable revolutionary advances in medicine, agriculture, and materials. At the same

time, these advances have intensified security concerns around the accidental or deliberate misuse of

biotechnologies. One special concern regards DNA synthesis technologies that can be used to create novel

organisms. Today, most global DNA synthesis activity is not screened for health or environmental risks, and existing

screening tools are limited to matching sequences to known organisms. They offer little protection against novel

threats. Additionally, current DNA screening practices are inefficient and costly due to hits for genes that are likely

to be harmless, but require extensive manual follow up1. The Fun GCAT program seeks to decrease risks from DNA

synthesis by reducing the ambiguity that currently exists in bioinformatic screening and by assessing the threat

potential of unknown genes. If successful, Fun GCAT will result in systems that can screen DNA sequences to prevent

accidental or deliberate health hazards to humans and agricultural assets.

The Fun GCAT program intends to develop better approaches and tools for characterization and analysis of

biological threats based on gene function. Currently, threats are organized based on genetic relatedness, resulting

in static, threat-based lists that fail to emphasize biological functions. In order to better characterize known threats,

and improve our capacity to understand the relative risk posed by new and emerging threats, the Fun GCAT program

will seek to characterize biological threats from a functional perspective and will seek to develop new and better

computational and bioinformatics tools to analyze biological data, predict structure/function relationships, and

ascribe a relative risk potential to unknown genes.

Fun GCAT is anticipated to be a two-phase program with two separate thrust areas:

Thrust 1: Apply functional genomics and other approaches to biological threats in order to categorize genes

based on threat potential. The focus in Thrust 1 during Phase 1 will be the significant advancement of the

characterization and prediction of gene function. The performers will choose genes from bacterial or viral

models, or host genes involved in the response to infection. During Phase 1 this thrust will focus on using model

genes to demonstrate and validate experimental approaches, methods development, data analysis, and

validation. The model pathogens chosen do not need to be select agents. The data and approaches need to

inform the development of technical approaches and models that can be applied to predict the function of novel

genes.

Thrust 2: Develop bioinformatic and computational tools and approaches that accelerate data analysis, inform

threat potential, predict structure and functions of unknown genes, or develop computational models of threat

risk based on gene functions in order to improve our ability to screen DNA sequences.

Phase 2 will maintain both thrusts and will focus on curating the function of genes from select agents or other

genes of concern, with an emphasis on data integration and analysis. Bioinformatic tool development and the

development of computational models of threat risk will continue in this phase in order to advance capabilities of
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predicting functions of unknown genes. The end result should be a set of tools that will improve existing DNA

synthesis screening practices. Collaborative efforts and teaming among potential performers are highly encouraged.

It is anticipated that teams will be multidisciplinary, including expertise in virology, microbiology, immunology,

proteomics, transcriptomics, immunology, functional genomics, bioinformatics, computational modelling of

structure, and statistical analysis. IARPA anticipates that academic institutions and companies from around the

world will participate in this program. Researchers will be encouraged to publish their findings in academic journals

following government review.
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