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Dear Dr, 8ayler:

The Office of Research and Development (ORD) would like to take this opportunity to
thank you and the members of the Board of Scientific Counselors (BOSC) for the September
2009 progress review of the National Center for Computational Toxicology (NCCT). We
especially thank the members of the subcommittee who conducted the review, Drs. George
Daston, James Clark, Richard DiGiulio, Ali Faqi, Lawrence Hunter, Muiz Mumtaz, Dennis
Paustenbach, John Quackenbush, Santiago Schnell, Cynthia Stokes, and Katrina Waters.

ORD asked the BOSC to provide input on the progress made by ORD’s Computational
Toxicology Research Program over the past 4.5 years. ORD also requested the BOSC’s advice
on whether the NCCT should continue as an established organization beyond its 5-year charter.
We are pleased that the BOSC was supportive of the NCCT and the direction we are taking in
this important research area.

Enclosed with this letter is our response to the comments and recommendations in your
April 2010 letter. If further information is needed, please feel free to contact me or Dr. Robert
Kavlock (kavlock.robert@epa.gov).

Again, thank you for your advice to ORD.

Sincerely
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ichman, Ph.D.
Deputy Assistant Administrator
for Science
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The following is a narrative response to the comisiand recommendations of the
BOSC final letter report on the review of ORD’s Natl Center for Computational Toxicology
(NCCT), held September 29 and 30, 2009, in Resekiangle Park, NC. The review was
conducted by a standing subcommittee of the BOBt& subcommittee had previously
reviewed the NCCT three times--in April 2005, J20€6, and February 2007. ORD responded
to those reviews previously. In this fourth revighie BOSC was asked to provide the
Computational Toxicology Research Program (CTRP) advice on (1) the progress the Center
has made, in the past 4.5 years, in fulfillingniission and strategic goals; and (2) whether the
NCCT should continue as an established organizliyond its original 5-year charter.

In the BOSC's final letter report of April 15, 2010 ORD Assistant Administrator, Paul
Anastas, they summarized, “During the 4.5 yeara/éen its establishment and this review, the
CTRP has made substantial progress in establisimdgneeting its priorities and goals,
collaborating within and outside EPA to leverage skaff's expertise and transforming the field
of toxicity testing. Many of the recommendationada by the BOSC during its earlier reviews
have been acted on by the CTRP. This includesawgal capabilities in bioinformatics through
the funding of two external centers and in inforiceand systems biology through staff hires;
expansion of the CTRP’s technical approaches ta evare programs within the Agency; and
the formation of an extensive collaboration witk tational Institute of Environmental Health
Sciences (NIEHS) and the National Human Genomedresdnstitute (NHGRI) for its ToxCast
project.”

In particular, the BOSC addressed five chargetguesthat focused on the progress and
future of the NCCT. Each charge question is shbalow in bold, followed by the BOSC'’s
comments and recommendations in italics (the recengations have been numbered for ease of
reference when addressing them). ORD’s responbetocomments and recommendations
follow. A summary of the BOSC recommendations @RD’s responses is provided in Table 1
at the end of this report.

Charge Question 1: Does the scope and involvemeritexpertise in the project reflect
activities consistent with the function of a Cente?

BOSC Comments:

The mission statement of the CTRP is to integratenm computing and information
technologies with molecular biology to provide fgency with decision support tools for high-
throughput risk assessment.

The three initial long-term goals of the CTRP wasdollows:

1. Risk assessors use improved methods and toolster bederstand and describe the
linkages of the source-to-outcome paradigm,

2. EPA Program Offices use advanced hazard charaetioiz tools to prioritize and
screen chemicals for toxicological evaluation, and
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3. EPA assessors and regulators use new and improegtbais and models based on the
latest science for enhanced dose-response assdssnteguantitative risk assessment.

These are ambitious goals for the Program, partidylthe last one, the objective of which is to
identify non-classical methods for assigning anragpnate acute and chronic toxicological
hazard rating to hundreds, if not thousands, ofneicals. The vast majority of these ratings are
to be conducted without the traditional relianceamimal testing and human epidemiology.

The BOSC members believe that the CTRP has masastial progress toward meeting the
original long-term goals, and that the progressppropriate given the duration of the
Program’s existence and the resources involvedhofigh the goals have not been fully met, the
CTRP has made significant advancements to creatiaigproviding the methods, tools, and
models that will enable risk assessors, prograncesdf and regulators to use 2tentury

science and technology for their work, as indicatethe goals. Notably, a number of new tools
already have been released to support decisionimgakncluding ACToR, DSSTox, ToxRefDB,
and ExpoCast.

Underpinning all of these, the CTRP has focusenhtagrating modern computational
approaches with molecular and cellular biology atd/siology to create new methods for
EPA’s chemical prioritization and risk assessmdfudres. The activities of the CTRP in pursuit
of these goals have included the assembly andratieg of vast quantities of existing
toxicological and toxicogenomics data; creatiomefv database and data warehousing tools to
house the data; development of methods and tootidoerning actionable knowledge from the
data; additional data acquisition on chemicals gfeicy interest; and the development of
various types of computational models to understanbbgical and toxicological mechanisms
and provide predictive tools for hazard evaluataond prioritization and risk assessment. As
several of the CTRP’s projects have matured, tlaaye Istarted to link together in ways that
allow ToxCast and Tox21 data to be effectively wagat and managed, and allow the various
sources of information to be leveraged against eatbler in productive ways.

Overall, during its inaugural funding period, thefRP has built the infrastructure necessary to
bring computational tools to risk assessment; asdieg the data and building the tools that are
needed to collect the high-throughput screeninggHdata that the Program is now facing. In
the process, the Program staff has learned thddtmons of the existing data and has begun to
explore how it might address the limitations of éixésting systems, data, and models that will be
necessary to move forward. Issues of bioavailgtand bioactivity, correlations between in

vitro and in vivo results, and dose response refahip and toxicity are cases in point.

The BOSC concludes that the CTRP has laid a stimmgdation and has put forth good ideas to
move forward, and that there is clearly a needdotimue to build on the success of the
Program.

Because of the large number of projects and coHatbans involved, it is difficult to assess in
detail whether the CTRP has utilized the availabkources efficiently. Nonetheless, it is the
conclusion of the BOSC that the progress madelistantial and appropriate in light of the time
the Program has been in existence, its budgettineber of personnel involved, and the
collaborations in place within and outside the Agen
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As expected with such an ambitious program, theRCi&s been faced with a number of
challenges as the Program has strived to meetoigdsy The following are the BOSC'’s
observations about some of these challenges alathgsuggestions for meeting them that are
relevant to continued progress.

One of the challenges that the CTRP has taken threiassembly and integration of the vast
guantities of existing, available toxicological atakicogenomics data. Although it might seem
that this should be a relatively easy task, mucthefdata are not electronic, much is poorly
annotated, and many ambiguities exist within thalable data. The CTRP has initiated a
number of data base and data warehousing projeckegin to address these issues, including
ACToR, DSSTox, ToxRefDB, and ExpoCast, each ofapproaches a different aspect of the
problem. Each of these has made significant pregymver the past few years, along the way
discovering the need to do a significant amoumhahual curation, but using existing tools and
developing new ones as appropriate, and they aginbeng to be linked together in productive
ways. Despite all that has been achieved, mudheofvork is clearly in an early stage, and
many of the current resources are more like a stmezl index to the underlying data rather than
a comprehensive linked data resource. These peojeed to continue to build on things that
are in place, drilling deeper into the data and tinning the problem of structuring,
standardizing, and organizing the data so that tb&@y be more easily subjected to
comprehensive meta-analyses. In addition, muethat is available is focused on research
scientists and the data are presented “as is” withcontext. The potential problem is that as
these data resources are publicly available, thielipumay access the information and, without
context, may misinterpret what is there. For exemihe data in ACToR identifies compounds
that have been tested for carcinogenicity or gexiotty, but not those that have been found to
be carcinogenic or genotoxic. In this context, igjinh be worthwhile to obtain some public
feedback on how people may interpret the availdhle.

Database development (sometimes called knowledgghauase) is the foundation on which
much of the CTRP is being built and doing it susftély requires a significant intellectual
investment. Fundamentally, a database is a maatel building the model requires two
components: understanding the relationship betwkerdata elements and understanding how
people will use the data. In many ways, the CTRR a critical phase in that, having
assembled the data into one place, building thealyes in a systematic fashion now will require
understanding the value of data to the communitytae manner in which those data will be
used.

Much of the success of the CTRP relies on the devent of computational models to interpret
data and make predictions. A major part of the ationg) effort focuses on interrogating the
databases. The BOSC noted that a substantialgfditese efforts utilizes machine-learning
methods. Although the BOSC has no specific objetti such approaches, it should be noted
that many biostatisticians are sometimes apprelverabout such methods. Because many of
the ultimate customer clients and stakeholders®fGTRP’s efforts are expected to have
biostatistical backgrounds, the BOSC encourage$tiogram to consult with biostatisticians
early and often to assure they can address anyctbyes; the CTRP also should consider
attempting some additional methods.

There also is a need to interact more extensivély the broader scientific user community in
the process of developing and rolling out tools anftware. One of the driving principles
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behind the program is that the resources it produsi®ould be both useful and used. For the
resources to be useful, they must address impogiaestions; the CTRP seems to have a strong
focus on addressing relevant problems in environtal¢oxicology and exposure and risk
assessment. For the resources to be used, thednogust understand how risk assessors
outside the CTRP and within the broader toxicolajand toxicogenomics community will use
these resources. This process should allow theldpment of appropriate use cases that can
guide how the tools are created and integratedhiff is done in a systematic manner, it has the
potential to rapidly advance the evolution of tlksagurces the CTRP is developing. This could
be achieved through an annual or biannual confeedmg bringing together the data generators,
the data users, and the risk assessors/managersuitiimate users of these alternative
methods/models.

There were concerns expressed by some BOSC meimtesissociations are not causation and
this should be recognized by the EPA managemetit aidhe CTRP level and at the level of the
Office of the Administrator. The results of a commep-generated association should be carefully
examined through traditional testing and carefukstific study. Some of the BOSC members
recalled that the Ames test once was thought teesera similar manner as that being proposed
for the various tools that are being built by th€RP. Thus, although the BOSC fully supports
providing more resources to CTRP efforts, it ofthes precautionary warning that, at best, the
results of these efforts will be the temporary ptaent of a chemical into a bin that could likely
initiate a “science forcing event.” In turn, theamufacturer or user of the chemical can be put
on notice that this chemical appears to have carthiaracteristics that give it likelihood for
being a hazard and that they will need to condurther toxicological testing. This will bring

the chemical industry on par with the pharmaceuticdustry that has been conducting such
cost/risk/benefit analyses for several decades.

BOSC Recommendations;

< 1. Several CTRP projects have undertaken struaustandardizing, and organizing
the data so that they can be more easily subjectedmprehensive meta-analyses. At
this point, the CTRP should obtain some publiclieel on how people are using and
interpreting the available data.

< 2. Acceptance of products, methods, and datal@astd®e risk assessment community is
the key to success. Hence, the NCCT should omganiannual or biannual conference
that brings together the data generators, data sisend risk assessors/managers—the
ultimate users of these alternative methods/models.

< 3. As more data from high-throughput assays amdprger models become available,
the NCCT should provide guidance on how to intdrfiris information in the context of
more traditional testing and scientific examinat@mthat risk assessment practitioners
in the EPA program offices can apply these findings

ORD Response:

v' 1. The CTRP plans to survey the public to deteenawareness, interest and usage of
CTRP data, tools and research. This is an intggudlof the newly drafted
Computational Toxicology communications and outhesttategy. A survey has been
drafted and is currently being reviewed by the CTB®arch team. However, to survey
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more than nine non-EPA people, approval from thic®bf Management and Budget
(OMB) is required. The plan is to work through tBBIB approval process and then
survey the CTRP database of more than 25,000 padpuehave expressed an interest in
CTRP. According to OMB’s approval timeline for gays, it will take at least a year for
approval. CTRP is aiming to release the survelamuary 2012 unless the approval
process is faster than expected, or the survepealistributed using a different process.

v' 2. The NCCT continues to host and sponsor the @tatipnal Toxicology Community
of Practice meetings and teleconferences that boigether all the groups on a monthly
basis. In regard to an annual or biannual conterame are planning a second ToxCast
Data Analysis Summit (TDAS) that will bring togettaata generators, data users, risk
assessors and managers in the fall of 2011. Timope of the second data analysis
summit will be for the groups to discuss ToxCasagehll screening data and determine
next steps. In addition, we have been working \EfA’'s Risk Assessment Forum
(RAF) on training sessions for CompTox tools. Plaresto have that training early in
2011.

v' 3. Inthe first publications of ToxCast data, koipstatistical and biological linkages to
traditional testing results have been made for @aand non-cancer endpoints. Future
publications and other forms of guidance (e.g.kRissessment Forum training on
CompTox tools scheduled for early 2011) will foamsthis transitional application of
new NCCT tools and resources within the contextaafitional data and approaches.
New tools will provide weight of evidence compavatdata and help develop confidence
and understanding in how these new approachesugghesnent and perhaps replace
existing methodologies. We are also working withAEss OPP PPDC on planning a
workshop for 2011 on 21Century chemical evaluation tools.

Charge Question 2: To what extent and how effectively hasthe CTRP utilized internal and
external partnershipsto foster its goals?

BOSC Comments:

It is clear that the CTRP staff has been effeciviending professional colleagues in various
institutions with whom to collaborate. Certaintiie Program has been able to identify various
research activities and data sets through EPA ahéroorganizations in an attempt to assemble
sufficient information to achieve some of its godter example, the exposure assessment work
by Hubal, et al., is an example of a group that &agod idea about where various data sets
reside in the government and they are committedake more of those data sets available.
When those data are gathered, they will be accesgedher groups in the CTRP to combine
with data the Program has on toxicity or predictofgoxicity.

It appears that the CTRP has successfully engagesktin the NCCT, National Health and
Environmental Effects Research Laboratory (NHEERIatjonal Exposure Research
Laboratory (NERL), National Risk Management Rededaboratory (NRMRL), National

Center for Environmental Assessment (NCEA), aneratoups within the Federal

Government. There are two major government agenb@wever, which support research work
relevant to the Computational Toxicology programe-iational Science Foundation (NSF) and
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the Department of Energy (DOE). These agenciasotlappear to be CTRP partners. NSF has
basic science programs that are relevant not oalghe biological sciences, but also computer
science and the area of qualitative research ihtdctivities (and information needs) of
scientists. These are essential components @ TiRP research. DOE programs and data,
particularly in radiation safety and environmentamediation, would seem natural sources of
valuable information for the CTRP. In additionetbollaboration with the National Institutes of
Health (NIH) appears to be mediated by NIEHS amdNIH Chemical Genomics Center
(NCGC). Also, a more formal relationship can bebkshed with the National Library of
Medicine, particularly with the National Center fBrotechnology Information and its PubChem
program. The BOSC members believe that the dewelopof these relationships would be
appropriate for the CTRP.

It appears that the CTRP has been less effectidewveloping equally strong research groups at
various universities in the United States and in&tionally, or partnerships with other scientific
and regulatory bodies outside the United States (e United Kingdom, Australia, New
Zealand, Switzerland, Germany, and a few other t@shave substantial databases on
exposure, toxicology, and predictive toxicologhp doubt, these relationships will follow as the
CTRP matures and receives additional funding.hAtrhoment, the Program is establishing
collaborations in multi-scale modeling of develomtaé toxicity and virtual tissues with some
U.S. academic partners (Indiana University and @nsity of Texas). Although these
collaborations clearly are of value, it also seeappropriate to expand these partnerships to
include multi-scale modeling work in Europe, Asiad elsewhere in the United States. An
excellent example is the virtual physiological hamatiative that is intended to support the
development of patient-specific computer modelstlaid applications in personalized and
predictive medicine. This constitutes an integratt of the international Physiome Project, a
worldwide public domain effort to develop a compiotaal framework for quantitative
description of biological processes in living sysseacross all relevant levels of structural and
functional integration, from molecule to organisngluding the human. The Physiome Project
has established standards, which are used in tHa-saale modeling community. In parallel,
the mathematical and computational oncology comtyunas established similar initiatives for
assessing cancer progression and treatments. TRPGvill benefit substantially in
establishing partnerships with these multi-scal@ating enterprises in the United States,
Europe, and Asia.

As an advisory group, the BOSC would very muchtéikeave seen a table which presented the
various relationships with the full-time equivalei(ETES) from each organization committed to
a particular “joint” collaboration. It would havébeen helpful to include in that table an
indication of the level of financial resources fréime CTRP that were dedicated to the various
projects, and a timeline for various milestoneskelso many government initiatives, it is very
difficult to rate the efficiency or productivity tife Program because it is unclear if the project’s
success is the result of CTRP resources or thoaaather entity. For example, if the CTRP is
devoting 0.25 FTE for 3 years to the initiative adidlEERL is devoting 5 FTEs from other
programs for 4 years, the success of the projeptesdominantly the result of NHEERL
resources. Another layer of complexity occurs wémme portion of the project is conducted by
post-docs, summer or more permanent interns, aadugte students (who may or may not be
counted as FTES). Then, beyond that, there arg&ctors who often participate in projects.
Building such teams is not to be discouraged amdkged, it should be promoted. It is not

7
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possible, however, to determine which person osqes is “leading the project” and providing
the driving force to resolution. Only by intervieg each team, would it be clear who was truly
providing the leadership and effort.

BOSC Recommendations;

< 4. Continue to interact with other scientific besli regulatory agencies, and universities
both in the United States and globally so as tarneshat work conducted elsewhere can
be “built upon.” In addition, it is recommendedaththe group interact with the
toxicology groups within pharmaceutical and majbemical companies. One possible
benefit of this interaction is that it may prombi&rmonization regarding the
organization of historical data that currently abeing assembled, as well as new data.
This would eliminate the time-consuming task afagking data from original studies
and then entering them in the databases.

< 5. Routinely (perhaps biannually) sponsor somé aexchange of information with
risk assessment practitioners both inside and dat&PA (corporations, consultants,
and government scientists) to be sure that thepeoducts of the Program’s work are
both reliable and of use to the future users.

< 6. for the next BOSC review, develop a table thesgnts the level of effort dedicated to
specific projects, by year. This table would camthe number of CTRP FTEs, as well
as the approximate level of “collaborative” effqftom other EPA laboratories and
other partners and consultants). In kind suppartl dhard” dollars also should be
presented.

ORD Response:

v' 4. CTRP and NCCT have continued to expand colkthmrs and other interactions
within the Federal government (Tox21 now includBgl;, with academic partners
(funded or not by STAR), with scientific societi@gth NGOs of various types, and with
international groups such as OECD, ECHA, EU JRCEddChemScreen. In addition,
active collaborations are expanding with numerdummaceutical companies, chemical
companies (e.g., Dow Chemical) and researchersetiibg industry (The Hamner).

v' 5. Following on the September 2009 BOSC, the rekgaresented was brought to
Washington DC in January 2010, in a session coedosith OCSPP. A large number of
program office scientists were able to engagesnudisions with scientists from the
CTRP at that all day meeting. Additional workshamsdloquia, and training sessions are
being developed within EPA for 2011 (see ORD respdn recommendations 2 and 3
above). In the future, we anticipate workshopsfe@nces and stakeholder meetings to
integrate CTRP work within the new Safer Produotsaf Sustainable World (SPSW)
research program.

v' 6. With the advent of the Safer Products for a&nable World program in FY2012,
research involving the risks of chemicals will be@omore integrated across ORD and
resources will be more accountable. The CTRPheitlome an integrated part of SPSW
and we anticipate a new BOSC committee will be fmirto review the much larger
SPSW. SPSW will include all or parts of six exigtmulti-year plans within ORD.

8
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Nevertheless, we should be able to provide infolimatn ORD FTEs and overall
funding even as we transition to SPSW during FY20Hbwever, obtaining this
information from external collaborators/partnerd & more difficult. As part of our
efforts to track and update our partnerships, wefatliow-up with our partners and
request information on the level of effort and rgses they are providing.

Charge Question 3: What evaluation can you provide relative to the contributions of the
CTRP to the advancement of transforming the field of toxicity testing?

BOSC Comments:

The CTRP appears to be at the cutting edge of toamsng the field of toxicity testing. Its
original goals, defined at its creation in 2005,r&eonsistent with recommendations
subsequently described in the National Academyieh8es’ 2007 report, entitled Toxicology in
the 2£' Century: A Vision and a Strategy. Particularlypantant contributions in this area
include major advances in HTS, advances in appreadbr data-mining from various data
sources including HTS and other ToxCast effortsaaded model development of virtual
tissues, and the incorporation of uncertainty asaynto model development and, ultimately,
risk assessments.

The incorporation of modern computing with molectli@mlogy as developed by the CTRP is
necessary to move the discipline of toxicology fteencurrent stage, which is primarily
descriptive science, to a more predictive one. ddreept of utilization cell-based in vitro
testing will assist the understanding of the kejdgical pathways by which chemicals induce
adverse effects. The development of knowledge lbasexicity pathways, toxicological
responses, and key information on biological neksavill lead to the use of solid science in the
risk assessment. The HTS will lead to more cdsttefe testing, which will save money and
reduce the use of animal testing. In additiontual tissues (liver and embryo) that link across
levels of biological organization from moleculardellular to tissue level responses will be good
predictive tools for general and developmentalditxi The NCCT is establishing
collaborations with other institutions across thend with similar goals, which may lead to the
expansion of the number of predictive virtual tessuMoreover, it is expected that the attrition
rate for pharmaceutical compounds will be reducedhre computational toxicology tools
provide a better prediction of human toxicity.

The BOSC applauds the efforts of the NCCT to endoatke challenges of the Tox21 paradigm,
elucidating the strengths and limitations of thexXicity pathway” approach and the challenges
of generating truly predictive HTS platforms. TBERP has demonstrated rapid progress in the
development of HTS. To date, during Phase | o€&ek 467 assays have been employed with
nine platforms. These assays have been appliad oitial set of 309 chemicals for which
relatively extensive toxicological information igaglable (largely active chemicals in

pesticides). In Phase I, this number of assagxmanding and will be applied to a new set of
700+ chemicals for which less information is avhl This phase will provide for a critical
evaluation of the large array of assays under coeation for their relative utility of chemical
prioritization. The challenge for this group isapply the lessons learned from the Phase |
ToxCast efforts and iterate with Phase |l to add/essays and define a strategy for attrition of
those that provide limited or inconsistent inforrmat The BOSC recommends that the Program
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keep the statisticians and mathematical modelerslwed in assay evaluation so that they can
move from qualitative prediction to quantitativeediction of outcomes from exposure data.
Although a strategy has been outlined to include itiformation, it has not been sufficiently
communicated to all members of the team. In anlditio achieve their future milestones related
to prediction of outcome, the group needs to deafietrics by which they can measure their
success (such as specificity and sensitivity g@ald)declare victory for specific classes of
compounds or cell types. The identification of meacity pathways, and therefore new assays,
will be essential to gain the predictive power resagy to predict outcome from exposure
beyond a single class of compounds. Again, aegjyato define new pathways/assays may exist
but, when questioned at the poster session, matig dfrogram researchers were unaware of
who was doing it or how it was being done.

The initial evaluation of Endocrine Disruptor prifig with ToxCast data is extremely promising
in its ability to identify new modes of action (MdAat are not traditionally considered in
addition to known developmental or reproductivepmidts. Likewise, the ToxCast data display
good sensitivity for predicting neoplastic livesiens, and statistical models have demonstrated
a data gap for new assays to be developed for maplastic lesions. Although there is some
suspicion of these statistical approaches becatisey‘don’'t make sense based on what we
know”, we recommend an unbiased evaluation of #edulness of particular assays to achieve
prediction beyond a single class of compounds ardkfine knowledge gaps for new assay
design. This is a huge step forward for the NC&d@d@monstrate the potential utility of the
ToxCast approach, and it justifies continued fugdim maintain the momentum of this research
team.

The engagement of collaborators in NCEA to transfosk assessment into a “NexGen”
paradigm using tools and databases coming out@NGCT is certainly impressive, although
daunting. Translating the predictions from the HAsSays to human population risk will require
strong connections between the MOA data and statigienetic diversity, such as those being
provided by the Carolina Center for Computationakitology, led by Dr lvan Rusyn. The
ability to put real uncertainty factors into exposuimits that protect 99 percent of the
population will truly revolutionize human healttskiassessment.

It is very difficult to determine how the work b&tCTRP will be implemented from a regulatory
standpoint. The Program’s work will likely helpganizations identify the chemicals most
deserving of significant study and the “type” ofd#ibnal testing that needs to be conducted.
Ultimately, the CTRP research will establish a noelitlogy that can be relied upon by
researchers around the world for quickly identifyithose chemicals that “have a red flag.” The
BOSC recommends that the NCCT develop case sthdissemonstrate a strategy for
incorporation of CTRP tools/research into the redsessment process. This could help
significantly in optimizing the resources of theiwas organizations such that they will not be
conducting routine toxicology “screening tests” dnmemicals that raise too many red flags after
being run through the ultimate program offered hg CTRP.

BOSC Recommendations:

< 7. Keep the statisticians and mathematical modalerolved in assay evaluation so that
they can move from qualitative prediction to quetive prediction of outcomes from
exposure data.

10
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< 8. Conduct an unbiased evaluation of the usefsloéparticular assays to achieve
prediction beyond a single class of compounds ardfine knowledge gaps for new
assay design.

< 9. Develop case studies that demonstrate a stydtaggncorporation of CTRP
tools/research into the risk assessment process.

ORD Response:

v' 7. The majority of assay evaluation and data amablyithin NCCT is conducted by
statisticians and mathematical modelers who aevatsking on the virtual tissues and
other projects. As the quantity, quality and scopdata increases, it will be possible to
transition from qualitative to quantitative predicts and models that will be useful for
risk assessments and other regulatory decisions.

v' 8. With completion of ToxCast Phase Il in 201 il be possible to conduct such an
evaluation across 1000 chemicals for over 400 assagx21 will allow similar
evaluations across 10,000 chemicals for dozenssays. This type of analysis will
carry forward beyond 2013 as part of an integratedduation system within the SPSW
program. Gaps in data and knowledge, which in scases have already been identified,
are being filled by new NCCT contracts and partiiieternal and external to EPA). At
the close of this analysis and expansion perigdbast, proven and comprehensive set of
predictive assays and models will be availableaftdressing the Agency’s most critical
needs.

v 9. CTRP and NCCT staff is actively engaged withgoam office colleagues and NCEA
NexGen researchers developing case studies facipestand industrial chemicals.
Peer-reviewed publications are expected on thesegstadies, as well as presentations at
various internal and external meetings and worksl{em., the November 2010 NexGen
risk assessment workshop coordinated by NCEA)alRinthis translation of CTRP tools
and research to risk assessment applications &gl part of the integrated efforts with
the SPSW program beginning in FY2012.

Charge Question 4: To what extent do the ORD intramural projects, the extramural Science
To Achieve Results (STAR) centers, and the five stated CTRP management priorities described
in the FY09-12 implementation plan combine to efficiently support the goal of providing high-
throughput decision support tools for screening and assessing chemical exposure, hazard, and
risk to human health?

BOSC Comments:

Ultimately, the implementation of the CTRP’s gaslgoing to require an iterative approach to
developing models as the data available grows th lpoantity and complexity. To do this, the
CTRP must develop methods that can be used toweakeable predictions and to generate
appropriate data to test those predictions. Thésady is going to require developing a strong
partnership that reaches beyond the boundaries@QTRP and takes advantage of other
existing programs, including ORD intramural projecother intramural EPA projects, the
extramural STAR Centers, and partnerships withrodigencies.
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The FY09-12 implementation plan lays out theseant®ns and the role that they will play in
helping to direct and develop the CTRP. This damnirserves as a useful reference and guide
as to the roles and activities of all parties camiting to the CTRP. The new start programs
outlined for the ORD laboratories and centers amdlweveraged with the CTRP. Results from
those projects have the potential to be quicklpiporated into ongoing CTRP activities,
providing for effective and efficient use of R&Boefs. Continuing cooperation with the STAR
Centers and the innovations that are taking placthase university sites will enhance the
development and robustness of the decision suppag under development. In total, NCCT
interactions with other ORD laboratories and theARTCenters are essential as they will
provide not only the starting data needed to fdiyelop the CTRP, but also some sampling of
the potential users of the systems that will bergsa for providing feedback and ideas for the
next iteration of tools.

In its implementation plan, the CTRP lays out pvierity management areas:

1. Toxicity Predictions and Chemical Prioritizationscbrporating Exposure
2. Strengthening Cross-ORD Collaborations
3. Tox21: A Federal Partnership Transforming Toxicglog
4. Communicating Computational Toxicology
a. EPA Program Office Training and Implementation @h@utational Tools
b. Communities of Practice for Chemical Prioritizatiand Exposure Science
5. Developing Clients for Virtual Tissues

Overall, it is evident that addressing the fiveopity management areas will further support
program efficiency and effectiveness, and helpasusthe progress the CTRP has achieved to
date. The BOSC agrees that the combined progratised in the implementation plan are key
contributions that are needed to maintain the CTHRR path to achieve the stated goals.

The following paragraphs present some of the BO8Gservations about some challenges
along with suggestions for meeting them that ateviant to the Program’s continued progress.

The CTRP needs to be more integrative, both intgraad externally, to ensure all parties are
working from common assumptions, data developnobetdsiles, and deliverable planning. As
an example, at the review, there were instancesenthe theoretical and modeling groups noted
that they needed access to quantitative data tonmtertain aspects of their models while in the
same session the experimental groups were pregemtatisely those data. Some of this speaks
to the stage of the various projects, but as thienate goal is to have computational tools that
are useful for informing risk assessment, theseggsameed to begin to work together more
closely.

It will be important to detail specific roles fané STAR Centers as part of the integrated
approach to managing the Program’s mission. Onthefomissions in this management plan is
the role that the STAR Centers will play in theifet Although the STAR Centers and their
importance in the CTRP’s future plans are laid elsiewhere in the implementation plan, it will
be important to include these into a more integlapproach to managing the CTRP’s mission.
The BOSC'’s understanding is that this omissioreltbdrate and related to the fact that the
STAR Program funding is independent of the CTRRdidonsequently, CTRP management
cannot rely on it. The Centers, however, playyarkde in the activities of the CTRP; therefore,
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it is crucial to have a firm plan for their contiad contribution. The CTRP should consider the
implications for the research program if a STAR teeirs not renewed, and prepare some
contingencies on how the research gaps might leel fif these key contributors are lost from the
research program.

As the overall CTRP continues to progress, theoaishbe a higher priority on incorporation of
ecological receptors and greater focus on assessofaxposure factors. The BOSC noted an
absence of ecological health as an endpoint fohiga-throughput decision support tools for
screening and assessing chemical exposure, haaaddisk. To become fully integrated and
supportive of the Agency's regulatory activitié® CTRP will have to move into the field of
ecological risk assessment at some point. Ackrugirlg this need and developing a forward
plan to incorporate it as part of the CTRP shouéddart of the longer term plan.

The ExpoCast initiative, as described in the Hub&geghy poster, is an important direction

for the NCCT to pursue. Expansion of this effoiintlude real exposure and outcomes data, as
well as the additional development of software ueses to take advantage of these data for
exposure and outcome predictions, should be aipyiof the NCCT.

Training:

One area that deserves particular comment in redarthe management plan is its training
component, and in particular the training of postttwal fellows. The BOSC was universally
impressed with the quality of the postdoctoraloig and their work. The BOSC encourages the
CTRP to continue its emphasis on training postdattiellows because these scientists have the
potential to be ambassadors to the rest of the aamitynto help extend the understanding and
acceptance of the types of computational tool$XhRP is trying to develop, and in doing so,
ultimately help to improve those tools and theficaty.

Quality Assurance for Software and Models:

As the CTRP continues and expands its effortswelde complex models and software systems,
such as the virtual tissues, testing and qualisuaance of these tools becomes even more
important. Software and model testing is the pactf probing for errors (or “bugs”), typically
by using a structured set of manually constructgulifs to generate a list of specific
performance errors. Static testing of software amstlels involves inspection of the source code
and formulas, usually in a structured fashion cal&ewalk-through. Dynamic testing involves
executing the code or model on a set of test in@itactured input sets can test how these tools
perform in the face of boundary conditions (e.gl| ar very long inputs), and systematically
vary combinations of representative inputs. Thesthats are called “black box” tests because
they do not require any knowledge of the implentama Dynamic methods that make use of
knowledge of the implementation are called “white’bapproaches; for example, code
coverage metrics that test what proportion of tberse code is reached while processing an
input suite. “White box” methods can provide infation about how to improve test suites
themselves. Open source approaches to develomhsotiware can be exploited as an
extension of “white box” methods bringing large aoomities of software engineers to the
evaluation of code.
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A frequent cause of software or model failures lisck of compatibility with another
application, an operating system, or Web browsgompatibility testing is particularly
important in a plan for distributed development,emthe separately developed components
must be compatible with each other. Test suitaseakercise all aspects of each component’s
interface to the others address this issue in itisted software and model development.

Testing in each of the proposed computational neseareas is complicated by the fact that
structured input sets and code coverage metrice fdimd spots in these advanced systems. The
range of possible inputs to a tissue model or radtlanguage processing system cannot be
exhausted by a structured test set. For these regsosoftware and model testing approach
must be augmented with a sophisticated evaluatopmaach that probes how the tools and
systems produced work in the hands of users.

User-Centered Design:

Developing computer models and software systemgport complex and incompletely
specified activities (such as modeling toxicitysessing risk, and prioritizing exposures) is a
difficult task. Users are generally unable to sfpea priori what would be most useful for a
computer system to do, although generally theyatdhave trouble describing what they like
and do not like about any particular implementatidfurthermore, customer communities are
heterogeneous, with needs that vary with analytycalls, methodological approaches, the types
of data being analyzed, the amount and qualityetdwant background knowledge available, and
a wide variety of other factors. Customers andettgyers both can be frustrated by this
seemingly circular need to produce models or saftvirefore defining requirements, which can
themselves change in different circumstances ameasdatabases and software are produced.

User-centered design is an approach that groundstiocess of design in information about the
people who will use the product. There is an ima¢ional standard (ISO 13407: Human-
centered design process) that defines the generaioach. Figure 1 shows the iterative nature
of this process: starting with an
understanding of the context of use (who will
Figure 1: The ISO User-Centered Design use it, under what conditions, to what ends)

Process leads to a set of requirements that must be
Understand User Requirement met, which in turn leads to a design solution,
for a Human-Centered Design which then is evaluated through usability

testing with actual users, which may lead to
additional understanding of the context of

| Specify Context of Use | use, and so on.

Qualitative methodology is a proven
L approach for effectively characterizing and
Evaluate System matches the User He;uirement explaining such issues as how scientists and
Designs User Requirements Specifications policy makers make meaning while
) | proceeding through complex analyses and
how they inscribe visualized representations
of knowledge into these problem-solving
| Pheire il practices (Neressian, 2008). Field
observations can reveal the ways in which usergigea preferred, new, or augmented
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analytical practices as they progressively usea technology (Mirel, 2009; Vicente, 2002).
Additionally, qualitative ethnographic methods gameal ambiguities that scientists negotiate
amid biological uncertainty and incomplete data amdw the processes by which they
disambiguate them. NSF recently issued a repoessing the importance of the study of
scientists’ research processes through qualitatieghods (Lamont & White, 2005).

In general, trained observers using longitudinaldwork are better than domain experts
themselves at discerning discrete steps in their asoning and the role that artifacts such as
software play in facilitating their work (Schon,8® Hutchins, 1996). Field observations and
semi-structured post hoc interviews can importaotignplement focus groups or structured
interviews or surveys for elucidating longitudingétws of scientists’ and policy makers’ thinking
and behaving (Schon, 1983; Cresswell and Plano6200

BOSC Recommendations;

< 10. Be more integrative, both internally and ertdly, to ensure all parties are working
from common assumptions, data development schedmni@sleliverable planning.

< 11. Expand outreach to the broader community, othin EPA and in the extramural

community. This is not to say that the CTRP hadaeen effective in building a strong

outreach program, but only that this needs to Ipgiarity, and possibly a higher

priority.

12. Detail specific roles for the STAR Centerpad of the integrated approach to

managing the Program’s mission.

13. Place a higher priority on incorporation ofaagical receptors and greater focus

on assessment of exposure factors.

14. Develop a forward, longer term plan to incorgte the field of ecological risk

assessment as part of the CTRP.

15. Expand the ExpoCast program to include repbsyre and outcomes data, as well

as the additional development of software resoutceake advantage of these data for

exposure and outcome predictions. This should [noaity of the Center.

< 16. Continue training postdoctoral fellows becatlsese scientists have the potential to
be ambassadors to the rest of the community todwgnd the understanding and
acceptance of the types of computational tool<XRRP is trying to develop, and in
doing so, ultimately help to improve those toold #reir efficacy.

< 17. Highlight quality assurance for software anddals with a specific testing approach
augmented with a sophisticated evaluation apprdael probes how the systems
produced work in the hands of users.

< 18. Promote "user-centered design", an approaei ¢inounds the process of design in
information about the people who will use the pridu

s e 2

ORD Response:

v' 10. ORD is moving rapidly to a more integratednsdisciplinary research planning
process that involves the EPA program offices objgm formulation and research
implementation. A vanguard effort, entitled SaPeoducts for a Sustainable World
(SPSW), is being developed that incorporates teenatal-centric research in six of
ORDs current multi-year plans (Nano, comptox, ED&R2, HHRP and HHRA). The
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NCCT Director has been the executive lead devetpttiis vanguard effort for ORD. It
is scheduled to become operational in FY2012 bugegt and the BOSC Executive
Council will be briefed on progress in the fall2§10.

11. NCCT hired a public affairs specialist in Jaryu2010. Working with the NCCT
team, a Computational Toxicology Research Prog@RRP) communications and
outreach strategy has been drafted and is currbathg implemented. The
communications strategy lists CTRP communicatioalgjaneasurable objectives, target
audiences, strategies and timeline. Some exaroptee outreach efforts implemented
to date include an updated CTRP webpage, posiéwe toverage (local and national)
resulting from distribution of news releases arad fheets that summarize CTRP
research for a non-technical audience. The NCQligaffairs specialist is currently on
the ORD Communication Strategy working group, eimguclose coordination with ORD
and EPA wide efforts. The strategy is being imgated now. The main goal of the
communications strategy is to implement communicestiand outreach tactics that will
increase target audiences awareness, interestsageé of CTRP tools and research. The
success of implementing the strategy will be basetheeting measurable objectives in
the strategy. The CTRP communications strateghybeiupdated annually based on
what strategies are the most effective at reactairget audiences.

12. The first 3 CompTox STAR centers complemettedntramural aspects of the
program and helped provide fundamental tools andesof the overall program. The
TVIS center is partnering closely with the intramwirtual Embryo project. The 2010
STAR RFP focused on developing experimental andpctational models for the
Virtual Liver project, although no award has bessued as of August 2010. Future
STAR RFPs are being designed to support the Compilayrams integration with
SPSW and bring in new elements and principles stiasnability.

13 & 14. Working with the SPSW process (see respdo recommendation #10), the
OECD Molecular Screening Workgroup that is chalvgdhe NCCT Director, and the
intergovernmental Tox21 program that is develo@rsgreening library of 10,000
chemicals that will be assayed in up to 100 assagsthe next two years, efforts are
underway to bring elements of ecologically releviaricity pathways into the screening
process. The major challenge is to determine atethe unique toxicity pathways for
ecotoxicity, and how HTS assays can be developeddtuate them. As we mature the
research directed at making human health toxicyenefficient and effective through
Phase Il of ToxCast, resources should be avaitalielp bring this transformation to
ecotoxicity studies. Future STAR RFAs funded byr(dox will also target
development of ecologically critical assays andrapphes to HTS.

15. We are currently in the process of incorpagagxposure data sources into ACToR.
In addition, we are developing ExpoCast databasexposure database that will have a
separate interface with inner workings of ACToRake advantage of linkages to

toxicity information. ExpoCast database will prdeicapability to download customized
datasets, and obtain summary statistics and disimital parameters. The data model has
been developed and a prototype is under construciegether with our partners, we are
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developing an exposure ontology. Based on thislogy, we will pilot curation of
exposure information from the literature first intee Comparative Toxicogenomic
Database (high level exposure information) and themExpoCast database (more
detailed data).

v' 16. NCCT recognizes the importance of postdocfetkdws to the success of our
program and continues to hire and backfill those wiove on to permanent positions in
industry, academia and government. In fact, ond tf the EPA staff are postdoctoral
fellows, and we have a commitment to continue lthrgl of staffing. We continue to
strengthen our postdoctoral program and launchddraoring Program for pre- and
post-docs during FY 2010.

v' 17. NCCT recently reassigned a chemist from exgsNCCT staff to serve as our
Quality Assurance Manager. This individual prediguserved in that capacity as a
contractor to EPA, and has extensive experiencenmputational solutions ongoing in
the CTRP and is working with NCCT staff and manageinto develop and implement
appropriate quality metrics and systems.

v' 18. NCCT is actively setting up numerous oppottasifor CTRP tools to be presented
and utilized by end-users both within and outsideAgency (see also the action items
for recommendations #1-3, 5, 9). The first formedation of training to an external
group on CTRP tools took place in July 2010, ansltifpe of training will be carried out
repeatedly. The result of this outreach and tnginvill be a large intramural and
extramural cadre of users that will inform contmyiool development. The integration
of the CTRP with SPSW in FY2012, and the problermidations feeding into the
development of the SPSW research program, will &iza the "user-centered design”
approach around defined ORD and Agency teams wgikinspecific applications and
projects.

Charge Question 5: The NCCT was established as an organization with a 5-year charter
ending in February 2010, which would continue dependent on: 1) meeting established goals;
and 2) having continuing mission-critical goals and objectives. What recommendation(s) can
you provide the Agency regarding continuation of the NCCT as an established organization,
and the criticality of its goals and objectives to EPA?

BOSC Comments:

The BOSC strongly supports action by EPA to ma&é&tBCT permanent. It is clear from

EPA’s Strategic Plan for Evaluating the Toxicity@liemicals that computational toxicology

will be integral to the future of toxicology, riskssessment, and regulatory decision-making by
the Agency. EPA will not be able to fulfill itsagegy, or indeed its mission, without significant
expertise and an active research program in compral toxicology. The NCCT has made
significant contributions during the short timehas been in existence. The Center’s work
products have had an impact on Agency activiti@enter products such as DSSTox, Actor, and
ToxRefDB have been of great assistance to EPA anogiffices and to the toxicology
community at large. The longer-term projects umdgr at the Center have been productive and
have demonstrated their potential value to EPAe 3taff of the NCCT has proved that the
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structure of the Center—a core of strong expetigh additional expertise leveraged through
collaborations outside the NCCT—is an ideal orgahanal structure in a resource-scarce
environment. The BOSC recommends in the stroteyess that the NCCT be made permanent.

The CTRP has been enormously successful in dengltm tools and resources necessary to
bring computational predictions to the scienceaxdi¢ology and risk assessment. In the process,
the staff members have learned many of the lessmeded to move forward, including many of
the reasons why simply building the framework tieye in place has been so challenging. In
moving forward, the Program cannot rest on its klar but must continue to address these
fundamental infrastructure problems and questidmsiding on what it already has done. The
challenge will be to do this, which can becomeahiborbing, while continuing to achieve its
goals and leverage resources effectively.

The CTRP also has assembled a tremendous intelgesource, ranging from the more senior
personnel involved in the Program to the staff podtdoctoral trainees. It is this intellectual
infrastructure as much as the data, databases,safivare that represent the real value of the
Program. The various scientists who are the baokbaf the Program are extraordinarily
focused on the end goals and while there is alwags for improvement in any program, it is
these scientists and their commitment that willesshat the CTRP retains its focus.

One recommendation would be the establishmentrédrpgance metrics. Although this group
has been publishing at a reasonable rate, the pying@al is not academic publication but
rather the development of tools and resourcesrffarming risk assessment, and there are
potential objectives that can be used to asseseethtve impact of these tools on the field,
including Web hits, software downloads, and thatidh rate of these tools in publications and
grants. Although some of this was presented atahiew, the Program should establish a
subset of these as benchmarks and provide someairaeddhe historical change in these
metrics during future funding periods.

The NCCT has done a very good job of outreachdaiik assessors at EPA, and to other
stakeholders within and outside the Agency. Th8@®&aw ample evidence that the Program is
focused on developing models and tools that caappéed to the mission of the Agency. Given
that computational toxicology is on the leading @dd science, and that risk assessment
decisions are generally made using establishedseidt will be important for the NCCT to
continue to broadcast its message and to engageristructive dialog with the prospective
recipients of its work products.

Center management mentioned hiring a communicapenson to help disseminate NCCT's
plans and products. The BOSC endorses this iatenti

The NCCT has hired several highly accomplishedhsists under Title 42 authorization. These
individuals are providing critical leadership in ogutational toxicology and have contributed
materially to both short-term and long-term initisgs. They also have provided instant
credibility and stature to the CTRP, which has beetical in recruiting post-docs and in
establishing EPA as a leader in computational tobagy. The BOSC strongly believes that the
Title 42 positions have been crucial in establighitirection for the CTRP and in providing
continuing scientific leadership in this complexdantting-edge area of research.
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BOSC Recommendations;

< 19. Establish performance metrics that track theedlopment of tools and resources for
informing chemical prioritization, toxicity testingnd risk assessment.

< 20. Before CTRP presents its views on various wasnin the coming years, it was
recommended that the CTRP randomly identify 10gveraf the predictions of the
models for comparison to the results of traditiottadicological testing so as to insure
that there is no bias by the researchers priorltaroing that the the models are accurate
predictors of adverse effects.

< 21. Continue to meet with customers, clients, stakleholders on a regular basis to
ensure that the Program is meeting the needs afiskessessors and risk managers in
the Agency.

ORD Response:

v'19. Working with our communication strategy, we developing processes for
translating the CTRP tools into resources thauéiheed by EPA Program Offices. The
ToxPi concept is an early effort in this as wesoleeduled to utilize the concept to assay
and prioritize up to 2000 chemicals for EDC potainta FY11. Our website has been
completely revamped to better display our reseactivities. We are also using a
number of information sheets to distribute basforimation about our tools and to assess
their utilization via metrics such as requestsafesistance, URL hits, and inclusion in the
decision process of program offices.

v' 20. See response to recommendation #8. In addaithe data from ToxCast Phase Il
and Tox21, data from a subset of assays relevamdocrine activity will be generated
on a total of 2000 chemicals, supporting compasgorendocrine and reproductive
models as well.

v/ 21. Two-way communication with our customers aadners in the program offices
remains a priority for us. We are working with ES°Risk Assessment Forum to develop
and host a multi-tiered training workshop on comagiohal toxicology. This would
include modules targeted at senior managers, afiteetors and operations staff of the
program offices. We have also undertaken a majernaul of the NCCT website to
better present and describe the tools we are dewgl@and to track the activity of them.
The SPSW planning process (see #10) includes a alud interactive participatory
process in problem formulation and research impigat®n that will help ensure that
ORD is meeting the highest priority needs for cleinsafety assessment.
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TABLE 1

ORD Response to BOSC Report on CTRP April 15, 2010

Summary of Recommendations and Proposed Actions

Recommendation

Action Item

Timeline

1. At this point, the CTRP should obtain somg
public feedback on how people are using and
interpreting the available data.

2 CTRP plans to survey the public to determing
awareness, interest and usage of CTRP data
tools and research. This is an integral part of
the newly drafted Computational Toxicology
communications and outreach strategy. A
survey has been drafted and is currently bein
edited by the CTRP research team. Howeve
survey more than nine non-EPA people,
approval from the Office of Management and
Budget (OMB) is required. The plan is to woi
through the OMB approval process and then

people who have expressed an interest in CT|

survey the CTRP database of more than 25,000

According to OMB’s
, approval timeline for surveys
it will take at least a year for
approval. CTRP is aiming td
release the survey in Januar
g2012 unless the approval
r,oocess is faster than
expected or the survey can [
distributed using a different
kprocess.

RP.

e

2. NCCT should organize an annual or biannd

conference that brings together the data
generators, data users, and risk
assessors/managers—the ultimate users of th
alternative methods/models

allCCT will plan a second data analysis sumn
(TDAS) that will bring together data generato

e3de purpose of the second data analysis sum
will be for these groups to discuss ToxCast
Phase Il screening data and determine next
steps. Working with EPA’s Risk Assessment
Forum (RAF), training sessions on CompTox
tools are being developed.

data users, and risk assessors and managers

ittarly 2011 for RAF training;
r<rall 2011 for the ¥ TDAS.
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Recommendation Action Item Timeline
3. NCCT should provide guidance on how to | In the first publications of ToxCast data, explic2009-2013
interpret this information in the context of more statistical and biological linkages to traditional
traditional testing and scientific examination sg testing results have been made for cancer and
that risk assessment practitioners in the EPA | non-cancer endpoints. Future publications and
program offices can apply these findings. other forms of guidance (e.g., Risk Assessment
Forum training on CompTox tools scheduled for
early 2011) will focus on this transitional
application of new NCCT tools and resources
within the context of traditional data and
approaches. New tools will provide weight of
evidence comparative data and help develop
confidence and understanding in how these new
approaches can supplement and perhaps replace
existing methodologies. Also working with
EPA’'s OPP PPDC on planning a workshop far
2011 on 21 century chemical evaluation tools|
4. Continue to interact with other scientific CTRP and NCCT have continued to expand | Ongoing
bodies, regulatory agencies, and universities hatbllaborations and other interactions within the
in the United States and globally so as to insureFederal government (Tox21 now includes
that work conducted elsewhere can be “built | FDA), with academic partners (funded or not by

upon.” In addition, it is recommended that the
group interact with the toxicology groups withif
pharmaceutical and major chemical companie

» STAR), with scientific societies, with NGOs o
nvarious types, and with international groups
ssuch as OECD, ECHA, EU JRC and EU
ChemScreen. In addition, active collaboratiorn

companies, chemical companies (e.g., Dow
Chemical) and researchers funded by industn
(The Hamner).

are expanding with numerous pharmaceutical

[

S

y
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Recommendation

Action Item

Timeline

5. Routinely (perhaps biannually) sponsor son
sort of exchange of information with risk

assessment practitioners both inside and outs
EPA (corporations, consultants, and governme
scientists) to be sure that the end products of t
Program’s work are both reliable and of use tg
the future users.

erirogram office staff. Additional workshops,

e~ollowing on the data summit hosted by NC(C
in 2009, a session was co-hosted with OCSP
dearly 2010 showcasing CTRP research for

heolloquia, and training sessions are being
developed within EPA for 2011, and will be
developed in the future within the new Safer
Products for a Sustainable World (SPSW)
research program. Informational sessions an
external stakeholder meetings are also plann
for 2011, and will carry forward with SPSW a
well.

U7

TOngoing
Pin

d

6. For the next BOSC review, develop a table
that presents the level of effort dedicated to

specific projects, by year. This table would

contain the number of CTRP FTEs, as well as
approximate level of “collaborative” effort (fron
other EPA laboratories and other partners and
consultants). In kind support and “hard” dollar
also should be presented.

1 be able to provide information on ORD FTEs

sSPSW during FY2011. However, obtaining tk

With the advent of the Safer Products for a

Sustainable World program in FY2012, work
across ORD will become more integrated ang
thesources will be more accountable. We sho

and overall funding even as we transition to

information from external collaborators/partng
will be more difficult. As part of our efforts to
track and update our partnerships, we will
follow-up with our partners and request
information on the level of effort and resource
they are providing.

FY 2011

uld

ns
IS
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Recommendation Action Item Timeline
7. Keep the statisticians and mathematical The majority of assay evaluation and data Ongoing
modelers involved in assay evaluation so that| analysis within NCCT is conducted by
they can move from qualitative prediction to | statisticians and mathematical modelers who|are
guantitative prediction of outcomes from also working on the virtual tissues and other
exposure data. projects. As the quantity, quality and scope of

data increases, it will be possible to transition

from qualitative to quantitative predictions and

models that will be useful for risk assessments

and other regulatory decisions.
8. Conduct an unbiased evaluation of the With completion of ToxCast Phase 1l in 2011i2011-2013
usefulness of particular assays to achieve will be possible to conduct such an evaluation
prediction beyond a single class of compounds across 1000 chemicals for over 400 assays.
and to define knowledge gaps for new assay | Tox21 will allow similar evaluations across
design 10,000 chemicals for dozens of assays. This

type of analysis will carry forward beyond 2013

as part of an integrated evaluation system within

the SPSW program. Gaps in data and

knowledge, which in some cases have already

been identified, are being filled by new NCCT|

contracts and partners (internal and external o

EPA). At the close of this analysis and
expansion period, a robust, proven and
comprehensive set of predictive assays and
models will be available for addressing the
Agency’s most critical needs.
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9. Develop case studies that demonstrate a
strategy for incorporation of CTRP tools/resea
into the risk assessment process.

CompTox and NCCT staff is actively engagec

rekith program office colleagues and NCEA
NexGen researchers developing case studies
pesticides and industrial chemicals. Peer-
reviewed publications are expected on these
case studies, as well as presentations at vari
internal and external meetings and workshop
(e.g., the November 2010 NexGen risk

assessment workshop coordinated by NCEA).

Finally, this translation of CTRP tools and

research to risk assessment applications will
a part of the integrated efforts with the SPSW
program beginning in FY2012.

12010-2013

5 for

pUS

[

10. Be more integrative, both internally and
externally, to ensure all parties are working fro
common assumptions, data development
schedules, and deliverable planning.

ORD is moving rapidly to a more integrated,
ntransdisciplinary research planning process tf
involves the EPA program offices in problem
formulation and research implementation. A
vanguard effort, entitled Safer Products for a
Sustainable World (SPSW), is being develop
that incorporates the chemical-centric researg
in six of ORDs current multi-year plans (Nand
comptox, EDCs, SP2, HHRP and HHRA). Tk
NCCT director has been the executive lead
developing this vanguard effort for ORD. It is
scheduled to become operational in FY2012
budget year and the BOSC Executive Counc

will be briefed on progress in the Fall of 2010}

Implementation of the new
n&PSW is anticipated in FY12
with the ground work being
conducted in FY10 and
FY11.

ed

ch

e
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11. Expand outreach to the broader communit
both within EPA and in the extramural
community. This is not to say that the CTRP h
not been effective in building a strong outreact
program, but only that this needs to be a priori
and possibly a higher priority.

YNCCT hired a public affairs specialist in
January 2010. Working with the NCCT team,
a€omputational Toxicology Research Progranm
n (CTRP) communications and outreach strate
thas been drafted and is currently being
implemented. The communications strategy
lists CTRP communication goals, measurable
objectives, target audiences, strategies and
timeline. Some examples of the outreach eff
implemented to date include an updated CTR
webpage, positive news coverage (local and
national) resulting from distribution of news
releases and fact sheets that summarize CTH
research for a non-technical audience. The
NCCT public affairs specialist is currently on
the ORD Communication Strategy working
group, ensuring close coordination with ORD
and EPA wide efforts.

The strategy is being
damplemented now. The main
goal of the communications

gptrategy is to implement
communications and outread
tactics that will increase

» target audiences awareness
interest and usage of CTRP
pitsols and research. The
Ruccess of implementing the
strategy will be based on
meeting measurable
RBbjectives in the strategy.
The CTRP communications
strategy will be updated
annually based on what
strategies are the most
effective at reaching target
audiences.

12. Detail specific roles for the STAR Centers
part of the integrated approach to managing th
Program’s mission.

as$he first 3 CompTox STAR centers
ecomplemented the intramural aspects of the
program and helped provide fundamental too
and scope of the overall program. The TVIS
center is partnering closely with the intramura
Virtual Embryo project. The 2010 STAR RFH
focused on developing experimental and
computational models for the Virtual Liver
project. Future STAR RFPs are being design

Ongoing
s

|

9%

to support the CompTox programs integratior]
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with SPSW and bring in new elements and
principles of sustainability.

13. Place a higher priority on incorporation of
ecological receptors and greater focus on
assessment of exposure factors.

Working with the SPSW process (see
recommendation #10), the OECD Molecular
Screening Workgroup that is chaired by the
NCCT Director, and the intergovernmental
Tox21 program that is developing a screening
library of 10,000 chemicals that will be assay
in up to 100 assays over the next two years,
efforts are underway to bring elements of
ecologically relevant toxicity pathways into th
screening process. The major challenge is tg
determine what are the unique toxicity pathw
for ecotoxicity, and how can HTS assays be
developed to evaluate them. As we mature t
research directed at making human health
toxicity more efficient and effective through
Phase Il of ToxCast, resources should be
available to help bring this transformation to
ecotoxicity studies. Future STAR RFAs fund
by CompTox will also target development of
ecologically critical assays and approaches t(
HTS.

Ongoing
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14. Develop a forward, longer term plan to See response to #13
incorporate the field of ecological risk
assessment as part of the CTRP.
15. Expand the ExpoCast program to include redle are currently in the process of incorporating010-2013
exposure and outcomes data, as well as the | exposure data sources into ACToR. In additipn,
additional development of software resources tave are developing ExpoCast database, an
take advantage of these data for exposure and exposure database that will have a separate
outcome predictions. This should be a priority pinterface with inner workings of ACToR to take
the Center. advantage of linkages to toxicity information.
ExpoCast database will provide capability to
download customized datasets, and obtain
summary statistics and distributional
parameters. The data model has been develpped
and a prototype is under construction. Together
with our partners, we are developing an
exposure ontology. Based on this ontology, we
will pilot curation of exposure information from
the literature first into the Comparative
Toxicogenomic Database (high level exposure
information) and then into ExpoCast database
(more detailed data).
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16. Continue training postdoctoral fellows NCCT recognizes the importance of ongoing
because these scientists have the potential to |bgostdoctoral fellows to the success of our
ambassadors to the rest of the community to hghpogram and continues to hire and backfill those
extend the understanding and acceptance of thesho move on to permanent positions in
types of computational tools the CTRP is tryingindustry, academia and government. In fact,|a
to develop, and in doing so, ultimately help to | third of the EPA staff are postdoctoral fellows,
improve those tools and their efficacy. and we have a commitment to continue this
level of staffing. We continue to strengthen qur
postdoctoral program and launched a Mentoring
Program for pre- and post-docs during FY 20{L0.
17. Highlight quality assurance for software andNCCT recently reassigned a chemist from 2010-
models with a specific testing approach existing NCCT staff to serve as our Quality
augmented with a sophisticated evaluation Assurance Manager. This individual had
approach that probes how the systems produgegreviously served in that capacity as a
work in the hands of users. contractor to EPA, and has extensive experignce
in computational solutions ongoing in the
CTRP. He is working with NCCT staff and
management to develop and implement
appropriate quality metrics and systems.
18. Promote "user-centered design," an approadlCCT is actively setting up numerous 2010-2012
that grounds the process of design in informatiompportunities for CTRP tools to be presented
about the people who will use the product. and utilized by end-users both within and
outside the Agency (see also the action items for
recommendations #1-3, 5, 9). The first formal
iteration of training to an external group on
CTRP tools took place in July 2010, and this
type of training will be carried out repeatedly.
The result of this outreach and training will be a
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large intramural and extramural cadre of user
that will inform continuing tool development.
The integration of the CTRP with SPSW in
FY2012, and the problem formulations feedin
into the development of the SPSW research
program, will formalize the "user-centered
design” approach around defined ORD and
Agency teams working on specific applicatiot
and projects.

g

19. Establish performance metrics that track th
development of tools and resources for inform
chemical prioritization, toxicity testing, and risk
assessment.

aNorking with our communication strategy, we
reye developing processes for translating the
CTRP tools into resources that are utilized by
EPA Program Offices. The ToxPi concept is
early effort in this as we are scheduled to utili
the concept to assay and prioritize up to 200(
chemicals for EDC potential in FY11. We are
also using a number of information sheets to
distribute basic information about our tools ar
to assess their utilization via metrics such as
requests for assistance, URL hits, and inclusi
in the decision process of program offices

Ongoing

an

ze

d
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20. Before CTRP presents its views on various
chemicals in the coming years, it was
recommended that the CTRP randomly identif]
10 percent of the predictions of the models for
comparison to the results of traditional
toxicological testing so as to insure that there |
no bias by the researchers prior to claiming th
the models are accurate predictors of adverse
effects.

5 See answer to #8. In addition to the data from2010-2013
ToxCast Phase Il and Tox21, data from a subset

yof assays relevant to endocrine activity will be
generated on a total of 2000 chemicals,
supporting comparisons to endocrine and

sreproductive models as well.

At

21. Continue to meet with customers, clients, affidvo-way communication with our customers| Fall 2010 and beyond

stakeholders on a regular basis to ensure that
Program is meeting the needs of the risk
assessors and risk managers in the Agency.

thad partners in the program offices remains a
priority for us. We are working with EPAs Risk
Assessment Forum to develop and host a multi-
tiered training workshop on computational
toxicology. This would include modules
targeted at senior managers, office directors and
operations staff of the program offices. We
have also undertaken a major overhaul of the
NCCT website to better present and describe the
tools we are developing and to track the activity
of them. The SPSW planning process (see #10)
includes a close and interactive participatory
process in problem formulation and research
implementation that will help ensure that ORD
is meeting the highest priority needs for
chemical safety assessment.
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