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(2) Science, Technology, and Data - an Overview
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Analyze Data Workflow Visualize~ Shared Data~ Admin Help~ User~ 588

NGS: QC and manipulation
NGS: Screening and Prediction
NGS: Mapping

NGS: Mapping A
NGS: Assembly

NGS: Phylogenetics

NGS: EMBOSS

NGS: Nanopore

NGS: NCBI Blast+

NGS: RNA seq

NGS: Annotations

NGS: Megablast

NGS: CFSAN SNP Pipeline
(Beta)

METAGENOMICS TOOLBOX
Metagenomics: Metaphlan
Metagenomics: Diamond
Metagenomics: Kraken
Metagenomics: Mitokmer
Metagenomics: Lefse
Metagenomics: Graphlan

Metagenomics: Functional
Profiling

Metagenomics: Assembly
Metagenomics: Rpackages
Metagenomics: AMR
Metagenomics: Centrifuge
Metagenomics: KRONA
Metagenomics: Picrust

Metagenomics: QC

Tools T &
search tools [x]

Get Data

NGS TOOLBOX

Welcome to GalaxyTrakr: open-source bioinformatics for public health.

This site is intended for use by GenomeTrakr laboratories and their collaborators to assist in the analysis of genomic
data for foodborne pathogens. This instance of Galaxy is hosted in a public environment and no personally identifiable
(PIl) or commercial confidential information should be uploaded.

11 mation and A il B
Please let us know if you have any issues with the new version of Galaxy. Thank you.
Access CFSAN SNP Pipe in the shared workfk

Post in the offical Galaxy GenomeTrakr board on the Redmine Site: Click here
Click here to access the GalaxyTrakr User Guide

Click here to access the GalaxyTrakr FAQ Document

Click here to access the GalaxyTrakr Videos

Forgot Password? Email GalaxyTrakr Support Team

Take an interactive tour: GalaxyUl  History  Scratchbook

Galaxy is an open platform for supporting data intensive research. Galaxy is developed by The Galaxy Team with the support of many
contributors.

The Galaxy Project is supported in part by NHGRI, NSF, The Huck Institutes of the Life Sciences, The Institute for CyberScience at Penn State, and Johns Hopkins
University.

History
search datasets
History1
53 shown, 5 deleted, 649 hidden

56.9168

675: Combined table

672: Convert on collection 669
alist with 2 items

669: Contamination Report
alist with 2 items.

667: Gubbins on data 664 Summar
¥ of SNP Distribution vt

666: Gubbins on data 664 Filtered
Polymorphic Sites fasta

665: Gubbins on data 664 Final Tre
0

664: snippy-clean_full_ain on data
659 cleaned core alignment

661: snippy-core on data 504, data
657, and others core alignment sum
mary

660: snippy-core on data 504, data
657, and others core alignment tabl
e

659: snippy-core on data 504, data
657, and others full alignment fasta

668: snippy-core on data 504, data
657, and others core alignment fast
a

A1)
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@& %
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513: snippy on collection 78 dir for snippy X

core
alist with 16 items

512: snippy on collection 78 mapped read X

s (bam)
alist with 16 items

511: snippy on collection 78 consensus fa X

sta
alist with 16 items
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(=) USDA-FSIS: Updates on the Continuum of Sample Collection to Public Data Release

* Genome Sequencing Pipeline in USDA-
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ety st i S, O o Pl e e s A
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Food Safety and Inspection Service:

* Quality Control Assessment

* Antibiotic Resistance gene detection

* Salmonella and STEC serotype determination

* STEC Virulence Gene characterization

* Phylogenetic Comparisons

& - WGS B BhE— D E R -

Food Safety and Inspection Service:

* Improved resolution for foodborne illness investigations

— Improved strain discrimination, illness cluster detection, and case
classification

* Supports FSIS mission goals
— Effectively use science to understand foodborne illness and emerging
microbiological trends
— ldentification of environmental harborage or recurrences of pathogens in

FSIS-regulated establishments/products to further support the inspection
and verification process

* Alignment of pathogen surveillance with our domestic public
health and regulatory partners
— Collaborative efforts with US Food and Drug Administration Center for
Food Safety and Applied Nutrition (FDA-CFSAN), the US Centers for
Disease Control and Prevention (CDC), the US National Institutes of Health
National Center for Biotechnology Information (NCBI), and also state/local
health partners/laboratories

B =~ FEIEEE R T EEREN WCS B -
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(P9) Exploring the Economic Argument for WGS Technologies

P EE AESE EE &5 K7 FE (Polymerase Chain Reaction » PCR)ZE{E4%E T EL » WGS #aHlA By
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5 o ¥ WGS 48755535 _EHY%SEE > Marc Allard LA break-even FFZE45 5 » kAN 5] 6] 3572 B
WU AR WGS B - 1l — I A [EI G I8 Friss 2 i AN o] RE R B — A & 1 -
SFE OB L — VAR & - BEEFERE  TMEIREZER I - 1h4h -
WGS i a] 2228 FURIIUEARLAE ~ Pasto i EEa LR TRk S 0 S ME TR A EH
PR - ERIE— A EFIE A WGS (VB HY - SHAMNGRH BEREIEAN A 2/ Vel sE =01 - 1
W—Arm AUTARVESRCE - 25 R WGS BB (- ZE B A - FRERRZE P - Fris)
AIRRIPATAE B L I 2 WGS AYEE Y — « fRIE—RHENMER IR i 9% - EEE
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(7)) Employing WGS Across the Sectors

Samuel Myoda FHFANEESEHIAE VI AT M4E WGS 1R B dn L3E EAVIER] - SR B BT
TRERF R L B0 & hhpa B TRRHIPAEYI A RETSE - BRET R 28 R FH 1 AR
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+ FEm[H R EHEA B LIAURRVERIER () METEN T ARS8 i 7
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Wisatiops ot\Whale GenomeSequencingin Eood Production

Shelf Life Extension Flow Chart

Metagenomic analysis of
raw material to determine

starting point population

Metagenomic analysis of

Product with “Best” Shelf

Life to determine optimal
end point population

Note: this step is used as a
basis for estimating what

Applications of Whole Gen:

MD2

2

Muitiple process runs
< using different options

under consideration

>

Metagenomic analysis
of all runs at different
time points throughout
the desired shelf life

JHEE

|
1| KiTCHENETTE

WGS and Environmental Monitoring

\

Select optimal
parameters

=28

* WGS 1

* WGS2

= negative

= nodata
inconclusive

. . . .
(N |

P o i
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Differentiating the positives by matching WGS, related positive sites are identified making the

2 & Youlube
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(7) Phase 3 Participant Perspectives

Purbayu Aji 735 WGS fEEIE AR EAHRE R an =AY E R EEER - AR REHIEX
AIEER AR Z — » i WGS B B NI - BB s ~ FUS TIRERET
APV - KEEARE ~ IR P IRAR R F M A s A I > iRt
KEm B AL E -

() Phase 3 Participant Perspectives

Lee learn Han sE#CE R B A2 N EEAH S ERFE > 4 illumina
Nanopore * PacBio A [FE{&E s FE{T WGS HY&LER DK LRI R E2 (comparative genomics)
~ TEEERIEE 2 (metagenomics) Y 73 MT B AHRE SCRREE TR -

(/L) Phase 3 Participant Perspectives
Rdmedios F. Micu {577 S &1 ¥ uiiahe & B2 5 E A WGS il e 4% ~ Pt

SEVE ST S IR e (R AH B A R T T ERIRHEREA] -
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Schmaedick * Marc W. Allard ~ Teresa Lo ~ Joe Heizelman ~ Janie Dubois ~ LC Chai ~ Marlynne
Hopper %25 {irfh % - 2955 HIAE M « BF - FBPua - ETm A - 56
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S BSFURE RO IR Y R AR > B R R e 2R A fiE ] RE R el TR A R e 7 o
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(=) Background and Context of Previous APEC FSCF Work

FEEP A E R EPEE 55 B Magan Crowe 5287 APEC BN & L2 & 1ER R

» FHRERRRE BT amEL G 2004 45 W6 2007 FE1EEAE SCSC IH ML B Z 2 G Eim

Y (FSCF) > ZZ R E e G I LR R B ORI - Br TR E R R AR

A Bl g e S R SEAE R 15[ 2008 FEEETAYAS RIS 4E4&( Partnership Training Institue

Network ) » BBy & in T3 ~ RIEERE S MR ATRLEY) > DU T8
BonZ2UgE o
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(=) Introduction of APEC Host Year Agriculture Theme

2

)

N

ERE I E Y S RAR Melissa Schmaedick #7287 2023 FE& h2e 2 & /EimIE (FSCF)
HH S RBER Tl s - APrBasE o T s BisrEhAlE 2 UG EETAR (% -
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(P9) Innovative Initiatives: Academia

A HE A PG n R B2 (Sunway University)HY#f% Lay Ching Chai BFFE LR
R A AR TS HRR > 0 2 S YRR FH A B R R R T A LAY 2 T
RO MEMBELRERE JT A R TR P E R A R BN EDRAR T Gl
FE(PCRYLH FZRE T BRI 1] » B aVAh 2 AR R R RAY VB E B Al A P A J2 - R RR
[R5 28 FH 3 F A AR A A B Rl AR s e it e 2 S B SRR Y M » B T 728 o P 5 FH A B A
HRISE - wTEE WGS sttt — 0 H e BIAHET R - [FINFHC &R FIAV U AR -
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(F2) Innovative Initiatives: Academia

BUFE & i Ze 2|4k E 5 % International Food Safety Training Laboratory (IFSTL) [AF
Tanie Dubois it BHa% 4H &k (5 H A3 KoL N B B s L [RIAH plo iy ke B i =s UG » 40 H IR &
2R E R EENEE S AR SRR - BB AT 2 E AL AR ATEE
&~ BT o FERFE ISR AR B SRR AR - 1EMER SR
BB - B T AR - BTSN B B S [ B R B iR LB P RIS DU 2 B AR
o (e EEREERBERLE » BT 2R B imE e o IFSTL EEEF RIiB B EBLET
JF ~ BElo st - RAARENEIRAS ST - BT EREE > Bt eEEaHEER e
e ZHREEIRARE - WEREEIETE] > TR ERGEFNER =R - franA s
antPENYIFHEERE Y LC/MS/MS Rl ARSI - LU Bh B e 2 B Ay i B PRag/KEE -
[ERF &K ISO 3356 » HIse BEA N B Y B i 2 4 S S BRI S AT A2 [R5 15 TFSTL
BB IS - 25 IFSTL EAERERE/VERIIT 400 Aokl » WiEh R &
B = HUAS 1SO 17025 5258 -
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INTERNATIONAL FOOD SAFETY FSTL Home Courses Resources FSTL Network IFSTL Blog
TRAINING LABORATORY NETWORK =

International Food Safety Training Laboratory

Pesticide Residues Mycotoxins Screening Mycotoxins Confirmation
LCA and GC/MS/MS ELISA, Lateral Flow and Fluorescence LC/Fluorescence and LC/MS/MS
S for pesticide residues Downlead course description Downlead course description

ysis ond Reguictony)

Oparera

Veterinary Drug Residues Risk Assessment Risk Assessment for...

LC/MS/MS For Laboratory Scientists For Regulators

[l /\ ~ IFSTL $e BLHYs/I SRtz -
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(7S) Innovative Initiatives: Industry

Neogen [FHf&E B &N F B i Z & Hfir J7ZE F57 A Joseph Heinzelmann &7 & im e
SEAMCERE - FEhEN A LA BBReREY » RalREE - BRNE - BHEHE
FEP PR S A R [F SR E B AR - DORES 5 & B S A - BN e
IR ARAEAZE  (Food Safety Modernization Act » FSMA ) » Hi#Af H A4 5 1 581k FDA
Hemt BRI TREE - DLEETEERELEMN  AMERNE I 2 R EEH ]
FI2ERES | B2 E B miVEMAH: - BmielnE =l - BOEERE - 5E o
M R R TRN EYES: - AR AR N BT - SR EHEBATK - BFREHEN
A5 > Rt EEBEA AN - ERE VA
1 Ei AR5 EREEE PRI S BB LA B TS EST - BkHE - oakid=

BB EF B ER - NME AR A IR - haER D N R SR eifyia -

2. (EEFESHE! BRI BB ZHERT I DITESETE > BB ETER
& » (H AT FEZIF M HERS B #hE T B -

3. BEgiR RN ALEER DUESESTHRN HER - ISR iRig T B E
EIRMETR » FrHlERE - REBEERERAT - IsiEs28 - BEEM - £2EM
onE IR E Y » TR 4R AE SR IE R 2EAE -

4. MREDORARE: —HEFEORMER - n[{REAGTEE - HIRD BRI i IEETH
batiEvii
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REEM: - i N\ Ry HIE FHTRE -

[IERE ~ SerdbE
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Ei Neogen Analytics - Digi

After... With Neogen Analytics

Automation of food safety workflow significantly reduces risk/human error.

Sampling Plan
Generation

Sampling Plan Execution

Fully Atomated Start schedule

Mark completion of samples

Corrective Action
Workflow:
Results Reporting:

Fully Autormated

BZEh

e e e R )

& /1 ~ Neogen HYH B LB aL EZE B -
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Results Analysis
Workflow

Fully Atormated

Al Oear
Fully Actomated

Initiate Actions:



() Innovative Initiatives: Industry

Teresa Lo M4BT IS AV E 55 o7& 4H 4% Food Industry Asia (FIA) « FIA A 2010 4F
7 AHERE AN TR MRt A S ELTL - FEABLRRER M TIERNERE - 3¢
Bb R AtEE N g - GrE emBlEE - FURMLEREE D A m AT - E
EEE - BREHOART - DURKESEEAY AL (B - WEARERRBERAA
B FERBLIAIEEFTETL SRR - Frsabon Ot B e R -

Clusters

s
(._ 1ape/costs while suDPOMING Growih OPPOMUNIes.
Z
FOOD

F A st

Internal Structure = = ='
| Y= S

Coordinating
Council

Health, Nutrition & Reguiation, Trade & Safe Sustainability
Innovation Food

@ small, autenomous and agile groups that work on the day-to-day issues and crisis that inhibit business operations and add sigrificant cost, Unlike the Clusters,
re focused on the now and fhe mmediate needs of members, Each Sauad wil have KPls and plans [deally for fhe next ene 1o twa years fo navigate the
airs and policy challenges.

Clusters Squads
Codex Coordination Fiscal Measures
* aoe
-@o E-commerce High Fat, Salt, Sugar

Food Labelling Ingredients of Interest (Sweetness & Sweeteners
Sub-Squad)

Food Safety
Product Packaging (Food Contact Materials Sub-
Squad)

Halal Food

[+~ B g sHEk FIA 24
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1. GalaxyTrakr: a distributed analysis tool for public health whole genome sequence data accessible to
non-bioinformaticians. (2021)
2. Utilizing the Public GenomeTrakr Database for Foodborne Pathogen Traceback v1. (2021)

3. https://'www.fsis.usda.gov/sites/default/files/media_file/2021-01/2017-%20Speech%20FSIS-
%?20Analytical%20To0ls%20for%20WGS %20.pdf

4. An economic evaluation of the Whole Genome Sequencing source tracking program in the U.S.
(2021)

5. https://www.iehacademy.com/applications-of-whole-genome-sequencing-wgs-in-food-production/
6.  https://www.food-safety.com/articles/7189-public-private-partnership-for-safer-foods

7. Public-Private Partnerships for Safer Food

8. https://www.foodonline.com/doc/how-is-jifsan-helping-to-modernize-global-food-safety-0001

9. https://ifstl.org/

10. https://www.facebook.com/NeogenCorp/videos/a-holistic-view-of-key-food-safety-performance-
indicators-is-critical-for-food-m/357229499313206/

11. https://foodindustry.asia/structure
12. https://www.neogen.com/neocenter/videos/neogen-analytics-digital-data-management/

13. https://www.fda.gov/food/food-safety-modernization-act-fsma/fsma-rules-guidance-industry#rules
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Asia-Pacific
Economic Cooperation

AGENDA - DRAFT

APEC Food Safety Cooperation Forum Partnership Training Institute Network (FSCFPTIN)
Whole Genome Sequencing (WGS) and Laboratory Capacity Buildingof Environmental

Testing for Foodborne Pathogens Workshop
May 17,2023: 8:00 am - 5:30 pm EDT
Location: Detrort, Michigan

8.30 - 9.00am Registration and arrival

9.00 - 9.10 am Opening Remarks

Kelly McCormick, Zntemnational Policy Analys, Olffice of International Engagement
U.S. Food and Drug Administration

Session 1 Incorporating WGS Technologies Intelligently and Efficiently— Whyis This
9.10 - 10.40 am Important?

Science, Technology, & Data—an Overview — Marc Allard, Research Microbiologist,
Food and Drug Administration, The United States (1 hour)

e  Current Sequencing Technologies
e The Science Behind Data Analysis Methodologies
e The Importance of Data Sharing

USDA-FSIS: Updates on the Continuum of Sample Collection to Public Data Release -
Glenn Tillman, Branch Chief Microbiology, Food Safety Inspection Service, The U.S.
Department of Agriculture, The United States (30minutes)

o Together Achieving Sustainable, Equitable, and Resilient Agri-Food Systems
- How does This Theme Apply to the Application of WGSEfforts?

10.40 - 11.00 am Coffee Break

Session 1 Incorporating WGS Technologies Intelligently and Efficiently— Whyis This
(continued) Important?
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11.00 am - 12.30
pm

Exploring the Economic Argument for WGS Technologies Marc Allard, Research
Microbiologist, Food and Drug Administration, The United States (30minutes)

e  Analysis of the Cost-Benefit of Adopting WGS Surveillance Networks

Building Stakeholder Engagement — Paul Young, Puncipal, PBY Strategies, The United
States (30 minutes)

e  (Creating Shared Value by Looking at Market Potential, Societal
Demands, and Policy Action

Employing WGS Across the Sectors — Robert Brackett, Senior Vice Presidentand Dean,
IEH Academy, IEH Laboratories and Consulting Group, The United States (30 minutes)

e  Application of WGS at Plants, Food Firms, etc.

12.30 - 2.00 pm

Lunch

Session 2

2.00pm - 4.00 pm

Phase 3 Participant Perspectives

e In general, how has the WGS knowledge I ve gained affected my position, my
lab, or economy’ s food safety capabilities? What specificcomponent from the
workstream was most important? How/Why?

—  Purbayu Aji, Head of Technical Cooperation Affairs, Ministry ofMarine
Affairs and Fisheries, Indonesia

e How have I already shared the WGS knowledge gained in my home economy?
How do I intend to share the WGS knowledge gained in myhome economy in
the near and long-term?

— Lee Learn Han, Puncpal lnvestigator, Head of Research Strength, Head of
Laboratory, Jeffrey Cheah School of Medicine and Health Sciences, Ministry of
Higher Education. Monash University, Malaysia
e  Whatdo I wishIhad known and when: 1) about WGS 1n general, 2) about
participating in a targeted WGS training, and/or 3) about takingthe information
back to my home economy for teach forward purposes?

Remedios F. Micu, Microbiology Section Head, Laboratory Division
/ National Meat Inspection Service, Department of Agriculture, ThePhilippines
e Aside from the obvious ($$$), what would facilitate my ability to further
institutionalize the use of WGS technologies in my home economy? What
prevents me from being able to do so? In an idealworld, how exactly would
WGS be integrated into my home
economy s food safety system?

— Viviana Toledo Neira, Semor Laboratory Analyst Agriculture and
Livestock, Ministry of Agriculture, Chile

4.00 - 420 pm

Coffee Break
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Session 3 Breakout Groups

420 - 5.20 pm How can we improve WGS capacity building efforts to make them more effective?What would you
ke to see included in a future program or workstream?

5.20 - 5.30 pm Closing Remarks

Kelly McCormick, /nternational Policy Analyst Olfice of International Engagement
U.S. Food and Drug Administration, The United States

Marc Allard, Research Microbiologist, Food and Drug Administration, TheUnited States
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APEC Food Safety Cooperation Forum (FSCF) Public-
Private Innovation Dialogue -DRAFT

May 18, 2023: 9:00am - 6:00pm EST

Location: Westin Book Cadillac Hotel, Crystal Room, 1114 Washington Blvd, Detroit,Michigan, USA

8:00 am - 9:00 am Registration & Informal Introductions
Session 1 'Welcome and Remarks from FSCF Chair
0:00 am - 9:10 am Discuss themes on leveraging technology and use of tools and approaches to create a safer

and more digital, traceable food system. Also noted will be theimportance of working together
toward the goals of enhanced traceability, improved predictive analytics, more rapid response
to outbreaks, addressing new business models, reducing contamination of food, and fostering
the development of stronger food safety cultures.

Julie Moss, ASCF Chair and Director, Office of International Engagement U.S. Food and Drug
Administration (FDA)

9:10 am - 9:20 am Background and Context of Previous APEC FSCF Work

Discussion of FSCF background and goals, including use of international regulatory
cooperation and public private partnership to support regionaleconomic integration through
alignment with science-based internationalstandards and best practices.

Megan Crowe, Senior lnfermational Trade Specialist, Intemational Trade Administration, U.S.
Department of Commerce

9:20 am - 9:30 am Introduction of APEC Host Year Agriculture Theme

Discussion of the US host year theme of working towards achievingsustainable, equitable,
and resilient agri-food systems.

Melissa Schmaedick, Semor Tiade Advisor, Foreign Agrculfural Service, U.S. Department of
Agriculture

Session 2 [nnovative Initiatives: Economy

9:30 am - 10:40 am Moderator: Kelly McCormick, Inferational Policy Analyst, Office oflnternational Engagement,
U.S. Food and Drug Administration

30



Steve Crossley, Diecior; Internanonal Science and Dietary Exposure Assessment, Food
Standards Australia New Zealand (20 min)

Constanza Vergara, Advisor, Ministry of Foreign Affairs, Chile (20 min)

Marc Allard, Research Microbiologist, U.S. Food and Drug Administration(FDA) (20 min)
Speaker TBD, 7i#le China (times to be adjusted later IF added)

Q&A (10 min)

10:40 am - 11: 00 am

Break (20 min)

11:00 am - 11:50 am

[nnovative Initiatives: Industry

How can we respond to high priority food safety hazards and minimize foodsafety incidents
through the use of novel and innovative means?

\Moderator: Kelly McCormick, Intermnational Policy Analyst, Office oflnternational Engagement,
U.S. Food and Drug Administration

Teresa Lo, Senior Manager, Regulatory Affairs, Food Industry Asia (20 min)
Joseph Heinzelmann, Director, Food Safety Digital Solutions, NeogenCorporation (20 min)
O&A (10 min)

11:50 pm - 12:40 pm

Innovative Initiatives: Academia

\Moderator: Kelly McCormick, International Policy Analyst, Office ofInternational Fngagement,
U.S. Food and Drug Administration

Janie Dubois, Consultant International Food Safety Training Laboratory, (20 min)
LC Chai, Professor, The University of Malaysia (20 min)
Q&A (10 min)

12:40 pm - 1:50 pm

Lunch (1 h 10 min)
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Session 3
1:50 pm - 3:30 pm

Importance of Public-Private Partnerships, Building Food SafetyCapacity, &
Facilitating Information Sharing

\Moderator: Kelly McCormick, International Policy Analyst, Office ofinternational
\Engagement, U.S. Food and Drug Administration

Marlynne Hopper, Deputy Head of the Secretariat, Standards and TradeDevelopment Facility,
\World Trade Organization (20 min)

Paul Young, Pincipal, PBY Strategies (20 min)

Robert Brackett, Senior Vice President and Dean, Food Safety Laboratories, Institute for
Environmental Health Laboratories and Consulting Group (20min)

Kateryna Onul, Policy Lead IFC Global Food Safety and Food Loss Prevention Advisory,
International Finance Corporation, The World Bank Group (20 min)

Jamie Jonker, Chief Science Officer and Vice President, Sustamability & ScientificAfairs, National
Milk Producers Federation (20 min)

3:30 pm - 3:45 pm

Break (15 min)

Session 3, cont.

3:45 pm - 4:50 pm

Session 3 continued

Clare Narrod, Research Scientist and Manager, Joit Instiute for Food Safety and Applied
Nutrition, University of Maryland (20 min)

\Ana Cordero, 7echnical Specialist Agricultiral Health and Food Safety Specialist
Inter-American Institute for Cooperation on Agriculture (20 min)
Q&A (20 min)

Session 4

4:50 pm - 5:30 pm

Sustainable solutions to priority food safety problem areas tocontribute to supply chain
efficiencies.

Project overseers will organize breakout groups on discussion topics for 25minutes

followed by group readouts and a roundtable discussion on outcomes, key takeaways, and

field guide plans. (45 min)

Breakout groups will discuss the following:

1. Top food safety problem areas in your economy;
2. TInnovative and novel ideas to address these problem areas; and
3. Potential future relevant workstreams under APEC.

5:30 pm - 5:35 pm

Closing Remarks

Tulie Moss, ASCF Chair and Director;, Office of International Afiais, U.S. Food and Drug

Administration (FDA) (5 min)
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