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Weather as a Modern Global
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Many Models on the Data, Fully
Public, On the Ns
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Citizens and Government All See
the Power and Limits of Science
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DNA Forensics...

Functional prediction can be
developed and refined more slowly
from this base.

___APathogen Genome Is The Fingerprint
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The Well-Traveled Salad.

Do You Know Where Your Food Has Been?

‘L As consurmers, many of us fail to recognize that even ocur ? *
domestic and local food supplies are part of a global net- :
wiork. The daily activity of consuming food directly links our
health as humans to the health of crops and produce, food
animals, and the emaronments in which they are produced,
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MANDARIM ORANGES
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All publicly available DNA sequence data
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deposited in the International Collaboration /
Europe

4 TeraBytes (EBI)

Inbound Daily /

- Amel‘lca 24 Hour
(GenBank) Exchange
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Daily Data Processing at NCBI

Interactive
Web

Data
Downloads




MINIMAL PATHOGEN METADATA
(FOODBORNE OUTBREAKS)

sample_name What
organism

strain/isolate

Category (attribute_package)

1a) Clinical/Host-associated
1al) specific_host
1a2) isolation_source
1a3) host-disease
OR

1b) Environmental/Food/Other
1b1) isolation_source

collection_date

Geographic location

Where




Production Pipelines

shumwaym: Readiwrite GHipe Horme  GRId

GPipe Browser > GPIPE_DFI/35 = sci new, GP-34443-day0D123-AESNO-subtree-D (build 14) = Analysis and SNP-calling for set of pathoge

Tasks Execution Graph

Show sl tasks  Show forsign tasks Show dataflow details

Current Plane: (default)
10032: Calculate Distances

10022: Filter SNPs el e
9992 Find Raw SHPs weumblar

0952 Get Genomic Collection
0072 Get Other Assemblies

9952: Master Assembly BlastDb m@&h;x
10012: Raw SNP alignments

10002: Sort all Hits By Subject prsel an
other_wrembli:

align fut

Raw 3HFP alignments

Planes
(default) g b
align_463288 B
align_463308 .
align_463348
align_463623 ar oy s

align_463728

align_483748 Calculate Distances
align_463768
align_463828 Lt
align_463928
align_464008 Build 8NP Parsimony Tree
align_464028
align_464048
align_464068




Example Surveillance Workflow

<«— EXisting
Salmonella
clade in
combined
Eubacteria
kmer tree




After Day 1




After Day 2




After Day 3




Extract cluster, Montevideo serovar

o et 4 e o o 4 11 o e o n et e o e 8 mn ey

Salmanalla antarica subsp. anlenca sarovar Momtavidao str. MB111809-0052 (AETMNO)
Salmanalla antarica subsp. antanca sarovar Morntewvidao str. 1A 2010008288 (AH IKO)
Salmonalla anterica subsp. anlenca sarovar Montavideo str. 2009085258 (AETPQO)
Salmonalla antarica subsp. antanca sarovar Montavidao str. 485287-1 (AESI0)
Salmonalla entarica subsp. antarnica sarovar Mortevideo str. |A_2010008285 [AETVO)
Salmonalla antarica subsp. antenca sarovar Montewvidao str. CT_02035327 (AHHWD)
Salmaonalla antarica subsp. anlanca sarovar Morawidao str. 2009083312 (AETOQO)
Salmanalla antarica subsp. anlenca sarovar Monmtavidao str. 515820-2 (AESMO)
Salmanalla antarica subsp. antanca sarovar Montawvidao str. 515820-1 (AESLO)
Salmonalla antarica subsp. antenca sarovar Montewvidao str. CT_02035320 (AHH D) _
Salmanalla antarica subsp. anlenca sarovar Momtavidao str. CT_02035321 (AHHWD)
Salmonalla entarica subsp. entanca sarovar Montavidao sir. 435287-3 (AESI0)
Salmonalla antarica subsp. antenca sarovar Montawvidao str. MD_MDADS249507 (AETAQ)
2 existin enomes Salmonalla anlarica subsp. antanca serovar Monlavidaa str. 495207-4 [AESKD)
g g ¥ Salmonalla antarica subsp. antanca sarovar Monlavidao str. CT_02035318 (AHHTO)
iE Salmonalla antarica subsp. antanca sarovar Montavidao str. B1038-01 (AESZD)
Salmonalla antarica subsp. antenca sarovar Montawvidao str. 315731156 (AETQO)
Salmonalla antarica subsp. antanca sarovar Montavidao str. 315886572 (AESHO)
Salmonalla antarica subsp. anarica sarovar Montawvidao str. 18M [AESVD)
Salmonalla antarica subsp. antanca sarovar Morevideo str. 507440-20 [AETIO1) D

39 new genomes
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Salmonalla antarica subsp. antenca sarovar Montawvidao str. 1A 2010008283 (AETTO)
Salmanalla antarica subsp. antanca sarovar Montewvidao str. 1A 20091531939 (AETRO)
@ Salmonalla antarica subsp. ameanca sarovar Monlavidao sir. BOB53-06 (AHHRO)

Salmonalla antarica subsp. antanca sarovar Manlavidao str. 608480 [(AETHO)

Salmonalla antarica subsp. antarica sarovar Mortevidao sir. 508458-1 (AETFD)
Salmonalla antarica subsp. antanca sarovar Manlavidao str. 556150-1 (AETGD)
Salmonalla antarica subsp. antanca sarovar Montawvidao str. OH_2009072675 (AESPO)
Salmonalla antarica subsp. antenca sarovar Montavidao str. NG_MB110209-0054 (AESOD)
Salmonalla antarica subsp. antenca sarovar Montavidao str. |1A_2010008287 (AETWO)
Salmonalla anterica subsp. antanca sarovar Montevidao str. MB101509-0077 (AETKD)
Salmanalla antarica subsp. arfanca sarovar Martavidao str. 142010008282 (AETSO) G—
Salmonalla entarica subsp. antanca sarovar Montavidao sir. MB110209-0055 [AET MO}
Salmonalla antarica subsp. antenca sarovar Montawvidao str. 1A 2010008284 (AETUD)
Salmonalla antarica subsp. antanca sarovar Montavidao str. MB102108-0047 (AETLO)
Salmaonalla anterica subsp. anlanca sarovar Momawvidaao str. 556152 [AETJO)
Salmaonalla antarica subsp. anlanca sarovar Mormawidaao str. CT_02035278 (AHHS0)
Salmonella antarica subsp. antenca sarovar Monlavidao str. 366867 (AETCO)
Salmonalla antarica subsp. antenca sarovar Montavidao str. 414877 (AETBO)

Salmonalla entarica subsp. entarnica sarovar Momavidao sir. 446600 (AETED)
) ' Salmonalla antarica subsp. antenca sarovar Montavidao str. 413180 (AETDO)
& Salmonalla antarica subsp. ananca sarovar Monlavidao sir. CASC_085CPH15365 (AESO0)

? Salmanalla anterica subsp. antanica sarovar Moravidao str. 531354 [AESNO)

Extract sub-tree

Re-root on outlier




Compute new subtree
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Presentation Notes
day0123-AESN0-subtree-B.asn rerooted on ASM18845v2 (AESN0, the outlier)


: Compare with published dataset
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Pipeline Performance Today for 42
Salmonella Genomes

» Place Reads in Taxonomic Tree to Clade Level
by Kmers

» Assemble Reads by Both de novo and
Reference Guided Methods and Integrate

» Annotate All CDS and Structural RNAs

» Call SNPs Against Closely Related Genomes
and Compute a New SubTree

» Wall Clock Time = 4 hours
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