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Examples of Big Data at the FDA &

Reports received by Report Type

Safety Reports (ks to ms)

— MedWatch/Safety
Reporting Portal

— FAERS ~ 2M
reports/year
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Receiving and Storing Big Data

Electronic Submission Gateway

Application

Type

Submission Size
Range

Business Hours Submissions

Avg
Submission
Size
(compressed)

Upload
Duration
(Avg; Target:
6 Hrs)

Deliver

Receipt to

User (Avg
Target: 2
Hrs)

Delivery to

55 Mins)

Delivery
Centers (Avg; Ack2 to User Ack3 to User
Target: 2 Hrs (Avg; Target: (Avg; Target: (Avg; Target:

5 Mins)

Delivery

1 Hrs)

Total
Duration

12 Hrs)

Upto1GB 0.03 GB 24 sec 2 sec 2sec 7 mins 30 mins 37 mins
1GBto5GB 1.95GB 40 mins 2 mins 1 mins 9 mins 24 mins 1.2hrs
BLA 5GBto 10 GB 7.95GB 3.8 hrs 3 mins 3 mins 13 mins 27 mins 4.9 hrs
10 GB to 20 GB 18.51 GB 1.2 hrs 37 mins 14 mins 36 mins 2.8 hrs 5.4 hrs
20GB to 30 GB No Data Available
30 GB to 40 GB
Upto 1GB 0.04GB 3 mins 8sec | 2sec | 8mins | 32mins | 43mins
1GBto5GB 1.39GB 15 mins 39 sec ‘ 42 sec ‘ 7 mins 11 mins 33 mins
DMF 5GBto 10 GB
1068 to 20 6B No Data Available
20 GB to 30 GB
30 GB to 40 GB
Upto1GB 0.03GB 1 mins 7 sec 2 sec 7 mins 21 mins 30 mins
1GBto5GB 2.38GB 32 mins 2 mins 59 sec 10 mins 47 mins 1.5hrs
5GBto 10 GB 7.37GB 1.2 hrs 10 mins 4 mins 16 mins 1.1hrs 2.8 hrs
NDA 10 GB to 20 GB 11.52 GB 2.8 hrs 20 mins 7 mins 18 mins 15 mins 4.1 hrs
20 GB to 30 GB _
No Data Available
30 GB to 40 GB
40 GB to 100 GB 61.67 GB 4.2 hrs 1.8 hrs 1.3 hrs 5.8 hrs 7 hrs 19.3 hrs
100 GB and Above 118 GB 8.8 hrs 18.3 hrs 2.3 hrs 1.2hrs 9.1hrs 39.4 hrs

Genomics/Precision Medicine

Hard Drives
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Computing on Big Data

High-Performance Computing

e Support key Priorities:
— Precision Medicine Initiative
— Cancer Moonshot
— Combating Antibiotic Resistance Bacteria Initiative
— Food Safety Initiative
* Support priority FDA programs:

— Sentinel Initiative, Modernizing Toxicology, Improving Clinical Trial Design,
Real-world evidence

* Support research to prepare for future challenges facing FDA

On-Premise (100s-1000s CPUs, GPUs) Cloud
Raven2 Betsy/Bluefin HIVE
— e for o, &m
C fé} % \“\z\ NN
DR 9 r As R NN 1 m\\
%, EdahiatioN End Recagret
B - OPQ AWS GOVCIOUd (US)

Center for Food Safety and
Applied Nutrition 4
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Sample of Regulatory Applications

1. * Review of Intentional Genomic Alterations
(IGAs) in Animals

2. * Genomics/Metagenomics for Surveillance of
Antimicrobial Resistance

3. Veterinary Environmental Transport and Fate
Models for Predicting Environmental
Concentrations (VETPEC)

4. Pharmacovigilance - monitor adverse events for
approved drugs, pet foods, unapproved drugs,

and veterinary devices
(https://open.fda.gov/data/downloads/) - JSON



https://open.fda.gov/data/downloads/

. ] . FDA
1. Heritable Intentional Genomic .
Alterations in Animals

* Intentional Genomic Alterations (IGAs) in
Animals

— Generated using modern molecular technologies
(e.g., genetic engineering or genome editing)

— Random or targeted genomic changes
* Types of big data that could be used to support
molecular characterization include

— Whole genome sequencing
— Targeted sequencing
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Molecular Characterization of IGAs

in Animals

* Steps
1. Look at the target site = Does it have the intended alteration?

2. Screen for unintended alteration(s) = any on- or off- target
alterations?

e Analysis

— Compare to reference genome/sequences or de novo genome
assembly (long read datasets)

— Compare to non-IGA controls

Confirms intended alteration is present; identifies any unintended

alterations that, if present, would need further analysis to determine
if there is a safety concern
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2. Genomics/Metagenomics for
Surveillance of Antimicrobial Resistance

R A x —"i‘ e

Human Population Retail Meats Turkey Animal Population
1 Random stratified sampling Pork Random cecal sampling
Physician Visit in 23 States Beef of national production
1 ORA Imported Foods at slaughter
Local Lab l ‘ e
1 b Eastern FSIS : HACcp
23 States Labs Laboratory isolates

State Lab
X '
—4(DC

B |y

(E. coli O157:H7, S. Typhi, Shigella, Vibrio)

B Campylobacter
B salmonella
B Enterococcus

B E. coli

=y arsrs USDA
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NARMS Now: Integrated Data

National Antimicrobial Resistance Monitoring System

¥ Home = Antimicrobial Resistance by Year = Resistance to Multiple Antimic... = Multidrug Resistance

Map of Resistance = Number of Resistani >

obial Resistance by Year @ Back to Table of Contents

1. Select a bacterium:
Salmonella

2. Select a host: @ 3. Select a source and antimicrobial agent(s): @

' Retail Chickens Chickens (Cecal) Chickens (HACCP)

| (Multiple values) M ‘

@
@

4. Select a SETOtypEZ (Only for Salmonella. No selection defaults to all serotypes)

:

Resistance in Salmonella from all sources from chicken host

100.0%
90.0%

80.0%
70.0%
60.0%

50.0%

Resistant %

40.0%

30.0%

20.0% > . : ]
10.0% > ' | B

0.0% 1 E
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Ceftri Chls henicol Ciprofl i
eftriaxone oram: enicol iprotioxacin Phenotypic Resistance ® Genotypic Resistance @

Serotype Distribution in 2002
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NCBI Pathogen Detection

Organism Groups

Species Version Publication Latest Isolate Clusters New New New Total
Date” Creation Date” Isolates Clinical  Environmental Isolates
Isolates Isolates

Salmonella enterica PDG000000002.2196  2021-05-0115:45  2021-04-29 18:28 17,711 546 497 49 358,597

E.coli and Shigella PDG000000004.2611  2021-05-0116:06  2021-05-0101:15 17,173 101 39 62 175,489

Campylobacter jejuni PDG000000003.1382 2021-05-01 09:59 2021-04-30 12:27 4,676 36 1 35 62,095

Listeria monocytogenes PDG000000001.2196 2021-05-02 06:48 2021-05-02 00:28 3,684 1 1 0 42,754

Klebsiella pneumoniae PDG000000012.914 2021-05-01 08:53 2021-04-30 16:00 3,676 22 20 2 40,242

Staphylococcus aureus PDG000000073.106 2021-05-0108:39  2021-04-29 18:02 2,731 314 313 1 26,404

Enterococcus faecium PDG000000071.152 2021-05-01 08:06 2021-04-30 11:27 903 7 4 3 19,290

Neisseria PDG000000032.212  2021-04-2606:26  2021-04-2509:43 1,228 1 1 0 15907 QR e [ S

. . —————————0 environmental/other, 2020-02-20, USA:DE, comminuted chicken, FSIS22027093, PDT000
Acinetobacter baumannii PDG000000010.555 2021-05-02 06:11 2021-04-30 15:49 691 0 0 0 12,050 — ﬁﬁ;ﬁimgﬁ‘laﬁnge:QZA?QUDgAZBPE‘éﬁﬁf\?%gﬂ;ﬂgsm2057N?1950448 BEToiiEaREe
el T s el e (S oot

Pseudomonas aeruginosa PDG000000036.446 2021-05-01 07:57 2021-04-28 10:16 947 4 4 0 11,844 environmental/ofher. 2020-06-06. USA'DE p‘:ml(ryym\er CFSAN100943, PDT000831805.1
environmental/other, 2021-02-08, USA'DE, poultry litter, GFSAN100850, PDT000951374.1
environmental/other, 2021-02-08, USA:DE, poultry litter, CFSAN100827, PDT000951341.1

Mycobacterium tuberculosis PDG000000034.205 2021-04-2606:33  2021-04-2422:06 764 2 2 0 8,484 oy 29310595, DSADE boar I, G AN109628. PBT00995 13391

environmentaliother, 2021 0 08, USADE, poultry litter, CPSANTO0847, POTO0098 15 1
environmentalther, 2020-11-18, USA.DE poulry ier, CF'SAN100925, PDT000892945, 1
i _05- " _04- . 2019-10-05, US, hole Chicken, 19GA07CB26, PDT00060
Enterococcus faecalis PDG000000072.123 2021-05-0107:50  2021-04-30 12:27 955 14 0 14 6,959 prm———" i 4 ooultry Imer CFOAN 00845 PDTO00S 1317 1
environmentaliotner 2018-08.06 USAIL, comminuted chicken, FSIS11612550, PDT000360255.1
Vibrio chol PDG000000055.187  2021-04-2205:55  2021-04-2109:42 202 5 0 5 5552 —fodinea Soia 1125 oA P e
-04- . -04- - clinical, 2018-11-29, USA, PNUSAS061787, PDT000412400.1
— : : . = === environmentaliother, 2018-10-30, USA:NJ, raw intact chicken, FSIS11815092, PDT000399338.1
——o0clinical, 2019-07-31, USA, PNUSAS085933, PDT000551249.1
environmental/other, 2019-01-19, USA:NY, comminuted chicken, FSIS31901447, PDT000444779.1
Enterobacter PDG000000028.449 2021-05-01 06:02 2021-04-28 10:45 539 2 0 2 5,120 clinical, 2018-01-22, USA, stool, PNUSAS032194, PDT000280660.2
environmentaliother, 2018-06-20, USA:DE, chicken carcass, FSIS31800598, PDT000333102.1
environmental/other, 2020-05-29, USA:GA, Chicken breasts, CVM N1751509, PDT000752594.
T oo -0 environmental/other, 2017-11-03, USA:DE, comminuted chicken, FSIS11704924, PDT000260825.2
Clostridioides difficile PDG000000045.186 2021-04-1219:45 2021-03-2722:07 188 0 0 0 4,468 environmental/other, 2021-04-01, USA:RI, raw intact chicken, FSIS22130953, PDT000997123.1
environmental/other, 2020-06-24, USA:DE, comminuted chicken, FSIS12030864, PDT000771203.1
environmental/other, 2019-08-16, USA:MD, Chicken Thighs, CVM N1950131, PDT000565804. 1

Vibrio parahaemolyticus PDG000000023.439 2021-04-24 07:05 2021-04-23 06:54 371 1 0 1 4,274 -o—_oe"g"""'”e"‘a"o‘”e' 2020:00:19) USAU'gi comminuied C“'Cge”' *;55"5513220030232732‘:3 T:DDTTOO%OOB 162134

820771.1
—————0 environmental/other, 2019 08-01, USA:VA, animal-chicken-young chicken, FSIS11922864, PDT00055
Legionell hil PDG000000026.120  2021-04-0208:04  2021-04-01 09:20 181 2 0 © 4,008 O enviGmeniasather 30101 35 USAMD, chitkon tareasé, FSIs219240 94395

. -04- N -04- N —Oenwonmema\/omer 019-04-22, USA:MD, chicken carcass, FSIS21924006, PDT000494395.2
Leglonella pneumophila - - = clinical, 2020-12-07, USA, PNUSAS183647, PDT000905652.1
clinical, 2021-01-27, USA, PNUSAS190427, PDT000942338.1
environmental/other, 2021-04-29, USA:MA, rawm\ac( ch\cken FSIS22131179, P
clinical, 2019 06-26, USA, stool, PNUSAS079755, PDT00053267-

Staphylococcus pseudintermedius ~ PDG000000042.201 2021-04-2506:54  2021-04-2407:24 103 23 0 23 2,126

environmental/other, 2020-04-28, USA:NY, Chicken Wings, CVM N19S2182, PDTOO(
environmentaliother, 2017-12-07, USA:GA, raw intact chicken, FSIS11706187, PDT0002698702
environmentaliother, 2017-07-19, USA:PA, comminuted chicken, FSIS1702847, PDT0002255!
environmental/other, 2018-02-22, USA:GA, raw intact chicken, FSIS11807763, PDTOOO2BBG42 2
eﬂv\ronmen\a\/other 2017 -07-12, USA:MD, raw intact ch\cken FS\SW702464 PDT000224673.2
clinical, 2019-1 USA, PNUSAS 121645, PDT0006:
clinical, 2018-07-03, USA PNUSASMZSW PDTDDO3407641

environmental/other, 2017-12-06, USA:MD, Ground Beef, CVM N165282, PDT000269435.2
clinical, 2019-05-10, USA PNUSAS073857, PDT000499830.1
environmentaliother, 2018-12-13, USA:MA, comminuted chicken, FS\SQ1823000 PDT0004175%
environmentaliother, 2016-11-21, USA:VA, comminuted chicken, FSIS1608427, PDT00016233'

environmental/other, 2019-07-29, USA:CO, Chicken Breasts, CVM N1851118 PDT000550507 1
environmental/other, 2019-07-29, USA:CO, Chicken Breasts, CVM N18S1119, PDT000550509.1
nmer\ta\’o!her 2018 05-02, USA:NY, commmu(ed Chlcken FS|321821536 PDTOOO310882 >

No-1R (1QANA DATANNTR7400 2
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RESISTOME TRACKER
Salmonella
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Ammal Cattle Chickens Companio Environ.. Game  Humans Mlnnl Other Other Produce Swine Turkeys
n Animals Animals  Avian/
ammals Eggs
Animal - Companion Environmen Minor food Other Other N
Cattle Chickens Animals tal Game Humans animals Animals Avia " Produce Swine Turkeys
2 83 42 7 12 1 591 1 5 4 1 103 57
_ Compan . Winar Other Seeds,
Anmal e Cheese/ Chicken GO0 Endron o imans feod  muts O™ Avan/ Froduce Reptiles Seafood Spices, Swine  Turkeys
Feed Dairy s mental Animals
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200 1458 10 2842 10 1808 7 1816 10 105 a1 80 188 54 20 35 1704 522

Pettengill JB, et al. Distribution of antimicrobial resistance genes across Salmonella enterica isolates from animal and non-animal foods. Submitted.
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Emergence and Geographic Distribution of Multi Drug Resistant S. Infantis CTX-M-65
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FOUA

Multidrug Resistant Salmonella Infantis with beta lactamase resistant CTX-M-65
gene 2010 - 2019
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Metadata is available for isolates of interest
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