GTAATACCAACCGGGACTAAAGATCCCG
I GGGACTAAAGTCCCACCCCTATATATATG

o= 3

TTCAAAATTTCTTCAAAAAAGAGGGGAG
GTGATTACATACAAATCGGAGGTGCCTA
N TTTGTCATACTACATTTGCACCTATGTTTT
l"'. ) GTAAGTTGATGAGAGAGAAAATGTGTGT

TTTGCTAAACAAGGTTTTATAAAATAGTTG
AAATAATAGAAAACAAACTAAAATGAAAAT
TATTACTTAACAAATAGTTTTTAAGAATTAT
AATAAAGATATCTTATAATTATTGTATGACT

ACGGTTTTTTTGACTCATGTAGATGGATC
AGAGTTTATTGACGGCGTGCACTATTTTT
[TTTATTTGTTGTCCATGCAATAAGTGTAA

— i e ‘i'i' : & ‘ TATTCATTTCCACTTGTTTGAGTCGGGGT
2 * v ’ Q‘!.-

Bioinformatic Analyses of Whole-

Genome Sequence Data in a Public INFORM 2017
Garden Grove, CA

Health Dr. Kelly F. Oakeson Ph.D.
Laboratory




peromes-broaws er
TRrSCn P arimologuss

Q.
*= B e transcription-factor &
@ ii prediction multiple- allgnment

m:::-njm E Epathwa}f api maiaganamics
algorithm {D fEith COnverSlGn ’ Gmr?pansnn

Ghlp s fDI'ITIElI genome B = Dlast+ homkgy

e
i, binding-site = C} Es Ej-T1El| SlsFl'l'm-:-sm

structure xml make
aensembl = qnNa-seq o c:gene s

i i
EE e-gg-:c 5-D|I'E|£ . ranslagan
Q

alrseryl cagerotyping
OO T sl ons:

:
_r; mappmg ;::_ aahgnment csubjectwe

assem y (T sequencing &,

AR RS
i in - pilaup
wﬁg‘;;'e E - rOte I n S e q u e n C e :;.- ;;er::e

error O tree 2 pairedend bwa B, homework

next -gen-sequencing

miutationiopn bam {:Iusterlng retrieval mirna N Ebl mﬂﬁdﬁﬂdﬂbndﬂ
e Q_rzpython =
a a Ln% was geretics
IJ".}E. Kxn

inae f Aol s
paw i eI C blast Piopy! h"”
R SEIITI 00 S MICroa rray Zml"raa%“

D

e =, Short-reads === bed Werature
E.;'.L;SEME:‘EEENE . " B gene-expression
programming V|Sua |Zat|0n O =Fon_interaction :

dEsiance

prTEd%—b'D Er||||um|na‘“ D SDJIE'HEIL ling
consarvafion }g&bﬁ‘“cs : ’:'E'?E.EF%EF.E.; v —

apan- EILI"GE E‘ﬂﬂmE‘S
human-genome

" arfy metrix e | —
data-normalization

E

transcr ipt-::m

-
D
o)



UPHL Bioinformatic Workflow

Computational Requirements & Throughput

Bioinformatic Pipeline Steps:

Gead Quality ContrOD @eference Strain DeterminatioD @ead Mapping to Reference Stra@ @NP & Indel Determinatioa @e novo Genome Assemle @enome AnnotatioD éhylogenetic Tree Constructioa @hylogenetic Analys@

Typical Laptop / Desktop Computer:

Throughput: 1-10 Samples

High-end Desktop Computer:

Throughput: 1-10 Samples

High-end Linux Workstation:

Throughput: 100s of Samples

Oakeson KF, Wagner JM, Mendenhall M, Rohrwasser A, Atkinson-Dunn R.
Bioinformatic Analyses of Whole-Genome Sequence Data in a Public Health
Laboratory. Emerging Infect Dis. 2017 Sep;23(9):14411 5.



Analysis Workflow

Sequence QC
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Sequence QC with SegyClean

lya Y. Zhbannikov, Samuel S. Hunter, James A. Foster, and Matthew L. Settles. 2017. SeqyClean: A Pipeline for High-throughput Sequence Data Preprocessing.
In Proceedings of the 8th ACM International Conference on Bioinformatics, Computational Biology and Health Informatics (ACM-BCB '17). ACM, New York,
NY, USA, 407-416. DOI: https://doi.org/10.1145/3107411.3107446



