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NGS (c. 2013 -2016) in 90 Seconds for
non-bioinformaticians

FASTQ Files -
Trimmed for Quality De Novo Contig
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SNP Calling on the Fly!

What information
does NCBI have

disease

phenotypes
associated with
pathogenic
SNPs
(clinvar.vef)

AN

Extract

o

Find sm
IDs for S
associated with
disease
phenotype of

interest

(dbSNP)

/ Look at precompiled table of available datasets/SNP \
accession numbers for a given disease, or calculate on the fly

related to a given
disease?

A

Polygenic SNP Search Tool
https://github.com/NCBI-

Hackathons/PSST

AT A b i\
Create a fasta file

containing the

flanking
sequences for
SNPs

A4

(dbSNP)

Find accession
numbers for
disease-
associated

datasets
/

>
sequences, for each

disease

v
Generate a database
for each disease

phenotype

(makeblastdb)

Use SRA accessions
associated with
disease phenotype of
interest together with
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Define alleles

Identify variants
affecting the
penetrance of other

variants

-

Call variants

the di
phenotype database
to perform an
alignment
(magicblast)

(python)
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A
—

4

Calculate variant
expression




Access a local
repository of
sequencing data

Obfuscate
genotypes to

protect sample
identity

Report results
for each queried

Input requirements for

precomputed analysis:

* VCFs

* AAFs for each rsID in VCFs

* rsIDs and MAFs from public
data (e.g. GNOMAD)

&

Strategic flipping

Based on AF in local and public
data, decides whether to flip a SNP
from alt to ref for reporting

purposes

https://github.com/NCBI-

Hackathons/GenomicRobots

* FASTQs

4

Random flipping

SNPs with MAF<1% in your
data are randomly flipped
from alt to ref for reporting
purposes

* Yes reported if SNP is in database and has not

been flipped to reference

* No reported if SNP is not in database or has been

flipped to reference

\1Z
U.S. National Library of Medicine '

Paths and names of input
files
Precomputed/on-the-fly
switch

Flipping defaults to on but
can be turned off (e.g. for
queries by owners of the
data)

Future work: add an
option for verbose
reporting (e.g. including
sample names and
zygosity) for queries by
owners of the data
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USER INPUT ‘Favorite’ rsiD -

Disease-specific
literature

v
List of rsiDs

Powered by PhenVar

Patient-level information
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Model

Disease risk ~ 2 (phenotypes) = f (genotype)
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Novel Virus Discovery!

Sequencing | i Adapter Enrichment for
data Trimming Viral protein sequences

cd Virus_Detection_SRA/cwl/tools
wget ftp://ftp.ncbi.nlm.nih.gov/genomes/all/GCF/PB0/84B/585/GCF_BB@8AB585.1 ViralProj14763/GCF_B@e848505.1 ViralProjl

gunzip GCF_9ee848585.1 ViralProj14783_genomic.fna.gz
makeblastdb -dbtype nucl -in GCF_880848585.1 ViralProj14783_genomic.fna -out ebolazaire -parse_seqids .
export BLASTDB=SBLASTDB: " pwd" Viral sequences

These steps downloaded the Ebola virus genome and uncompressed it. Using the Ebola virus genome, a BLAST

database was created with makeblastdb . Then your local directory was added to the BLASTDB environmental variable.
Sequence Assembly

sidearm.cwl sidearm.SRR1553459.ebola.yml l

Viral protein
characterization:
1. Known viral protein
2. Viral protein orthologs
3. Viral protein domains
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https://github.com/NCBI-

Hackathons/VlruSpy




https://github.com/NCBI-

Overlapper <«

¥

Extender

---------

(RefSeq Virus( )

Hackathons/EndoVir

Initial run

magicBLAS T |——|Assembler|——|Motif screen

SRAC
BUD
mMagicBLAST |«------- Flanker =«---

Contig Inspector aggrmeemmemmne -

--- Contigs

Motif screen
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Rejected contigs
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https://github.com/NCBI-
Hackathons/VirusFriends

sam stats.py === data viz.py Heatmaps
& Figures

-__ =
SRA

metagenome cam
magicBLAST sort_matches.py %%
e —
Viral RefSeq Spades

VirusFriends

EndoVir

Overlapper magicBlast Flanker

Motif Screen
Extender Contig Inspector

Contig Merger

- -

NIH U.S. National Library of Medicine
INS



MAC(

EED) s Nationsi Libesry of Medicine > MBI Mational Center for Blotechmotogy Information Signin to NCBI

BLAST Home Recent Results Saved Strategies Help

Download BLAST Software and Databases

BLAST+ executables

BLAST+ i3 3 suite of command-iine 100is 1o run BLAST. For details, piasse see the BLAST » user manu@, the GLAST Help manus. the BLAST relegass notes, and the anidie in BMC Bicinformatics (PubMed link). BLAST+ is the most current version
of BLAST and & the only supported version

Instaliers #nd source code are avallable from o /M ebinimonih govibiastexecutablesbiast+LATEST] .
See our vernianing policy

The BLAST+ sulte & the currently supporied package. The clder C toolkit exacutables ara no longer supported

Magic-BLAST

Magic-BLAST is & ool for mapping larpe next-generation RNA or ONA saquencing runs against a whole genome or iranscriptome. Read more about Magic-BLAST st hitps:/nche github io‘magichlast

Installers and source code are ble from fipMp nchinim nih goviblast'exacutables/magichiastL ATEST

IgBLAST

IgBLAST faciiitates the anaiysis of immunogliobulin and T cell recaepior variabie domain sequances. For details please see the documentation at NIEs/nebigiihub ighiasl’ and the artiche in Nudielc Acikds Research
(ttos.fivewew,ncbi.nim nih Govipubimed 2357 1 333)

Installers and source code ane avaliable from fip /Mo ncblnih govitilastexscutablesigblastimicase/L ATE

SRPRISM

SRPRISM is a shoet read alignment ool thal works with genomic sequences and handles alternative locl. For more information, see Mo /Mo nebi nim, nih govipubisaarwalastpdsmBEADME. A LINUX execulabis is available under
NpMe netlnim nih govipetaganwala/sprism

Databases

dalabass documentation for more detalls

BLAST ks 3 reggistered tradernark of the National Library of Medicine Supportcenter  Malling list &

U.S. National Library of Medicine
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‘:6:. OSFHOME = My Quick Files My Projects  Search  Support

Virus Dsscover‘y Project Flles Wiki Analytics Registrations Contributors Add-ons Settings

Virus Discovery Project Sompen

An ultra-sensitive pipeline to discover novel

endogenous and exogenous viruses that has O stage 1: SIDEARN
evolved through a series of hackathons and Cantalupo

visiting bioinformatician projects ,
O Stage 2: Virome Sniff

Vargas-Asencio, Nunez, Musunuri & 4 mor:

Files 2 D ) i
O Stage 3: ViruSpy
Click on a storage provider or drag and drop to upload Busby, Zile, Ellison & & more
Q Fllter i :
Stage 4: EndoVir
Name A v Modified ~ Busby & Buchmann
& Virus Discovery Project O Stage 5: VirusFriends
- {3 OSF Storage Bushy, Papudeshl, Naiboc & 5 more

- Stage 1 R = =
§/ SR T 3I0EARM O Stage 6: VirusAlert

- ) GitHub: NCBI-Hackathons/Virus_Detectio.., Busby

\\//

Add Component Link Projects
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Undergraduate Student Challenge!

Metagenomics Discovery Challenge (MDC) Press Release

CUNY Academic Commons

HOME METAGENOMICS DISCOVERY CHALLENGE (MDC) PRESS RELEASE

Metagenomics Discovery Challenge (MDC)

RECENT POSTS
Starting March 2nd, Kingsborough Community College (KCC) of the City University of New York
(CUNY) will be hosting Spring 2018 CUNY-wide Metagenomics Discovery Challenge (MDC CUNY). Metagenomics Discover
MDC CUNY - it's a certificate-based course. The independent study course is offered in a hy- (MDC)
brid format and it will be using the Team-Based Learning (TBL) pedagogy and Open Education-
al Resources (OER). It doesn't have any prerequisites, but a background in biological sciences or
computer science would be helpful. Students will learn to do bio-surveillance on public metage- RECENT COMMENTS
nomic datasets*, identifying fungal (and other micro-eukaryotic), bacterial, archaeal and viral
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Phen#.

@ PhenVar Input rsid numbers as integers seperated by spaces

RSID(s): 6003 Search
+

O Articte
() RSID

@ Requested RSID

Q@

phenvar.colorado.edu (3
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DangerTrack!

NCBI region list

3 Encode blacklist

=] [0 ] [ T T T T 177 ] [ T ] =
pl3 pl22 plll qQl21 qQl3a3 ql333 Q221 qz3 Q251 Q2533 q262 2632 q273

197 mb
100 mb

Combined score is
the average of SVs,
mappability, GC..

<N N T W N NN DT NN WM T [ BN T .
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Translating from Bioinformatics and
Clinical Informatics

EMR with variants E " (i.e. Associated EMR with variants and
(JSON format) — ious, - genotypes and » associated genotypes
i i phenotypes and phenotypes learned

Tools: SnpEff and Annovar GWAS catalog FHIR-compliant JSON

Bioinformatics
Software

Docker
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NCBI Hackathons!




Patient Centered Hackathons!
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Creating a Community

@ Secure htips://ncbi-hackathons.github.io

NCBI Hackathons  Selectsd Hackathon Products - About

Upcoming Hackathons

« NIt Campus, April 16-18, 2018
glliz Innovation Sprint, Cambridge UK, May 10-11, 2018
Boston, MA (Bio-IT World), May 1416, 2018
v.ai Papillary Renal Cel Carcinoma Hackathon, San Francise A, May 18-20, 2018

UPMC Pittsburgh, PA, June 9-11th, 2018 - Canrcer informatics Hackathan at UPMC
Boulder, CO, Juna 20-22, 2018 - RFnglmtm Now Open!
KGR 2018 foriere, OF USK Js 28 o 01 https://ncbi-hackathons.github.io
Chicago, IL, July 11-13, 2018
NIH Campus, July 23-25, 2018
New York Genome Center, August 6-8, 2018

NCBI Hackathon Products

SeqAcademy
Self-guided educational warkshop for ChiP-Seg and ANA-Seq hitps://seqacademy.org
) source code

Retrospotter
A compulational pipeiine for meaasuring the exgrassion of Human Endoganous Retrovirusas using publicly avallable ANA Saq Data.
() soures coda

U —
NIH U.S. National Library of Medicine “"




Creating a Community

@ Secure htips://ncbi-hackathons.github.io

NCBI Hackathons  Selectsd Hackathon Products - About

Upcoming Hackathons

« NIt Campus, April 16-18, 2018
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v.ai Papillary Renal Cel Carcinoma Hackathon, San Francise A, May 18-20, 2018

UPMC Pittsburgh, PA, June 9-11th, 2018 - Canrcer informatics Hackathan at UPMC
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KGR 2018 foriere, OF USK Js 28 o 01 https://ncbi-hackathons.github.io
Chicago, IL, July 11-13, 2018
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New York Genome Center, August 6-8, 2018

NCBI Hackathon Products

SeqAcademy
Self-guided educational warkshop for ChiP-Seg and ANA-Seq hitps://seqacademy.org
) source code

Retrospotter
A compulational pipeiine for meaasuring the exgrassion of Human Endoganous Retrovirusas using publicly avallable ANA Saq Data.
() soures coda
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Search NCBI databases

alifsb]

Results found in 38 databases for “all[sb]"

Literature

Books

MeSH

NLM Catalog
PubMed
PubMed Central

543,504
266,733
1,555,942
26,734,411
4,179,853

bocks and reports

onfology used for PubMed indexing

books, journals and more In the NLM Collections
scentific & medical abstracta/citations

full-text journal articles

Health

ClinVar 173,675
dbGaP 225011
GTR 48,738
MedGen 293,754
OoMim 24895
PubMed Health 63,538

human vanations of clinical significance
genotype/phenotype Interaction studies
genetic testing registry

medical genetics literature and links

online mendelian Inhertance n man

clinical effectiveness, disease and drug reports

Genomes

102,316
207,508
5,568,573
38,170,166
dbVar 6,206,480
Genome 21,144
Gss 38,765,380
Nucleotide 222,391,803
Probe 32,405,068
SNP 825,828,843
SRA 3,481,810
1,644,293

Assembly
BloProject
BioSample
Clone

genome assembly information

tioleglcal projects providing data to NCBI
descriptions of biological source matorials
genomic and cONA clones

genome structural variation studies
genome saquencing projects by organism
QeNOMe Survey sequences

DNA and RNA sequences
sequence-based probes and primers
short genetic varlations

tigh-throughput DNA and RNA sequence read archive

Taxonomy taxonomic classidfication and nomenciature catalog

U.S. National Library of Medicine

Genes

EST

Gene

GEO DataSets
GEO Profiles
HomoloGene

PopSet

UniGene
Proteins

Conserved
Domains

Protein
Protein Clusters
Structure

Chemicals

BioSystems

PubChem
BioAssay
PubChem
Compound

PubChem
Substance

76,324,331
26,043,141
2,110,951
128,414,055
141,268

262,182

6,473,284

52411

342,326 582
820,546
124173

932,718

1,218,723

92,574 428

225,315,243

expressed sequence tag sequencas

oollected information about gene loc

functional ganomics studies

gene expression and molecular abundance profiles
homologous gene sets for selected organisms

sequence sets from phylogenetic and population
studies

clusters of expressed transcripts

conserved protein domains

protein sequences
sequence simiarnty-based protein clusters
experimentally-determined dbiomolecular structures

molecular pathways with links to genes, proteins and
chemicals

bioactivity screening studies

chemical mformation with structures, information and
links

deposited substance and chemical information




Ways to mine literature!

= NCBI Resources ¥ How To ¥/

Puleed gov PubMed s NF2

5 National Library of Med
et b Create RSS || Create alert  Advanced

Article types
Clinical Trial
Review

Customize ..

Text availability
Abstract

Free full text

Full text

PubMed
Commons

Reader comments
Trending articles

Publication dates
5 years

10 years

Custom range...

Specles
Humans
Other Animals

Clear all

Items: 1 to 20 of 1735

Format: Summary « Sort by, Most Recent «~ Per page|

See 229 articles about NF2 gene funcfion
See also: NF2 neurofibromin 2 in the Gene database

nf2 in Homo sapiens Mus musculus Rattus norvegic
See also: 89 tests for NF2 in the Genetic Testing Regi

Search results

Show additional filters

Cancer and Central Nervi stem Tum

1. Related Disorders,
Evans DGR, Salvador H, Chang VY, Erez A, Vos
Clin Cancer Res. 2017 Jun 15;23(12).e54-e61. doi: 10.1
PMID: 28620005
Similar articles

Cancer and Central Nervous System Tumor Su

2. Evans DGR, Salvador H, Chang VY, Erez A, Vos
Clin Cancer Res. 2017 Jun 15;23(12).e46-e53. doi: 10.1'
PMID: 28620004
Similar articles

U.S. National Library of Medicine ' '

= NCB!  Resources ¥/ How To (¥

PMC PMC

US Netionsd L ismary of Meckcin
Mathol Stton of Hagth Journal List  Advanced

“>

PMC

PubMed Central® (PMC) is a free full-text :
journal literature at the U.S. National Instit
Medicine (NIH/NLM),

Get Started Participate

P verview nd jon for Publishers
Users’ Guide Add a Joumal to PMC
Journal List Paricipation Agreements
PMC Copyright Notice Fée Validation Tools

Other Resources

4.3 MILLION Artic

are archived in PMC,

PMC International

<

-
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EULtIls (Search APl) Command Line
EDirect

EDirect Scripts

Gene Aliases GOogle for
Bl EDirect Cookbook

"Liver cancer AND Homo sapiens™ | %
efetch -format d m |y
xtract -pattern Documentiummary -element Mame Ctherflliases OtherDesignations

Genomic sequence fastas from RefSeq assembly for specified taxonomic designation

d Wayne Matten (NCBI

embly -query "leptospira alstonii[ORGM] AMD latest[SB]™ | %

mary -element FtpPath_RefSeq | A
*_genomic.fna.gz" "’

sget may not accept a wery large number of arguments.

g o\

2
P
o



PubMed and PMC (Open

/ncbiinsights.ncbi.nim.nih.gov/2017/06/22/pubmed-available-for-dowrnload-without-license/?campaign=announce-06222017

PubMed is now available for
download without a license and
can be updated every day!

9 4 votes
This blog post is dirscted foward PubMsd users

Did you know you can downioad the entire PubMed database, and keep this dataset
current with cur dally update files? These data are avallable for free from our FTP site and

in texad minng. or want to
Resources (v1 How To ¥

m[ PMC : [ Soarch |

ez rttons of Feas Advanost  Journal st

no longer reqguire a license agreement, whether you're nterested
%= NCBI

create your own database for searching and anaitics

Each yaar in December, NLM releases a compransnsiy
XML format for download. Every day, incremeantal upds About PMC v | For Publishars v | ‘Rolaied Resourcos v
nclude new, ravsed and deleted citations, Flease see
nformation and contact info@ncbinim.ni.gov with qui open Access Subset
The PMC Open Access Subset 2 is a part of the total collection of articles in PMC. The articles in the OA Subset are made available under a Creative

Commons or similar license that generally allows more liberal redistribution and reuse than a traditional copynighted work

To preview the articles or get a current count of articles in the OA Subset, do a search for open secess!filter] in PMC. As of 2015, there were over | million
articles available in this collection.

Please note the following:

¢ The license terms are not identical for all of the erticles in this subset. Please refer to the license staterment in each article for specific
terms of use.

« The majority of the articles in PMC are subject to traditional copyright restrictions and are not part of this subset.

» Users are directly and solely responsible for comphance with copyright restrictions und are expected to adhere to the terms and
conditions defined by the copyright holder (sce the PMC Copyright Notice),
U.S. National Library of Medicirf€



For more information go to:

ncbi.nlm.nih.gov/learn
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CHEWICALS POPULAR RESOURCES ¥

NCBI creales a varety of educatonal prooucts ndudng courses, workshops, webinans, franing materais and dooumentason. NCBI educational events are froe and open 1o everyone. Ad NC3I
educational materials are avallabie for anyone o re-use and distritute.

Webinars &
Courses
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Conferences &
Presentations
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conferences
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News, Biog & Social Media
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EED) s Nationsi Libesry of Medicine > MBI Mational Center for Blotechmotogy Information Signin to NCBI

BLAST Home Recent Results Saved Strategies Help

Download BLAST Software and Databases

BLAST+ executables

BLAST+ i3 3 suite of command-iine 100is 1o run BLAST. For details, piasse see the BLAST » user manu@, the GLAST Help manus. the BLAST relegass notes, and the anidie in BMC Bicinformatics (PubMed link). BLAST+ is the most current version
of BLAST and & the only supported version

Instaliers #nd source code are avallable from o /M ebinimonih govibiastexecutablesbiast+LATEST] .
See our vernianing policy

The BLAST+ sulte & the currently supporied package. The clder C toolkit exacutables ara no longer supported

Magic-BLAST

Magic-BLAST is & ool for mapping larpe next-generation RNA or ONA saquencing runs against a whole genome or iranscriptome. Read more about Magic-BLAST st hitps:/nche github io‘magichlast

Installers and source code are ble from fipMp nchinim nih goviblast'exacutables/magichiastL ATEST

IgBLAST

IgBLAST faciiitates the anaiysis of immunogliobulin and T cell recaepior variabie domain sequances. For details please see the documentation at NIEs/nebigiihub ighiasl’ and the artiche in Nudielc Acikds Research
(ttos.fivewew,ncbi.nim nih Govipubimed 2357 1 333)

Installers and source code ane avaliable from fip /Mo ncblnih govitilastexscutablesigblastimicase/L ATE

SRPRISM

SRPRISM is a shoet read alignment ool thal works with genomic sequences and handles alternative locl. For more information, see Mo /Mo nebi nim, nih govipubisaarwalastpdsmBEADME. A LINUX execulabis is available under
NpMe netlnim nih govipetaganwala/sprism

Databases

dalabass documentation for more detalls

BLAST ks 3 reggistered tradernark of the National Library of Medicine Supportcenter  Malling list &

U.S. National Library of Medicine




Bam! (well, .sam)

SRR5569422.1573020 16 1 1 255 65534M
AATATGTTCAAAGTGAAGAATGAATTATGACAATCAACGATTCGGTAATTTCAGAACAGG *
SRR5569422.18083438 16 1 1 255 67533M
TAAATATGTTCAAAGTGAAGAATGAATTATGACAATCAACGATTCGGTAATTTCAGAACAG
SRR5569422.18368968 16 1 1 255 65534M
AATATGTTCAAAGTGAAGAATGAATTATGACAATCAACGATTCGGTAATTTCAGAACAGG
SRR5569422.18571700 16 1 1 255 53S534M

0

s R |

)

0

GTGAAGAATGAATTATGACAATCAACGATTCGGTAATTTCAGAACAGG * NH:i:1 AS:1i:29 NM:i:

SRR5569422.4789419 16 1 1 255 46554M * 0

0

ATGAATTATGACAATCAACGATTCGGTAATTTCAGAACAGGGAATGTGTGAAGAAGAACAG * NH:1i:

SRR5569422.6430992 16 1 1 255 49S35M  * 0

0

AGAATGAATTATGACAATCAACGATTCGGTAATTTCAGAACAGGG * NH:i:1 AS:i:3@ NM:i:

SRR5569422.6983921 16 1 1 255 48S52M * 0

0

GAATGAATTATGACAATCAACGATTCGGTAATTTCAGAACAGGGAATGTGTGAAGAAGAAC - NH:1i:

SRR5569422.7134474 16 1 1 255 43555M2S +
GAAGAATGAATTATGACAATCAACGATTCGGTAATTTCAGAACAGGGAATGTGTGAAGAAGAACAGGCC
SRR5569422.7515495 16 1 1 255 67S33M * 0

0

0

TAAATATGTTCAAAGTGAAGAATGAATTATGACAATCAACGATTCGGTAATTTCAGAACAG - NH:i:

SRR5569422.8791744 16 1 1 255 48S52M  * 0

0

GAATGAATTATGACAATCAACGATTCGGTAATTTCAGAACAGGGAATGTGTGAAGAAGAAC * NH:i:

SRR5569422.16353593 16 1 29 255 100M . 0

0

CGTGGTTTTACTACCACGACGGGCTGACCCAGAGTGAGATCAGCGATCGTCTCGGCCTGAC = NH:1i:

SRR5569422.16356036 16 1 29 255 100M - 0

0

CGTGGTTTTACTACCACGACGGGCTGACCCAGAGTGAGATCAGCGATCGTCTCGGCCTGAC * NH:1i:

SRR5569422.17095635 16 1 46 255 78M * 0
GACGGGCTGACCCAGAGTGAGATCAGCGATCGTCTCGGE  =* NH:i:1 AS:i:68 NM:i:2
SRR5569422.15933621 16 1 47 255 100M * 0

0

0

ACGGGCTGACCCAGAGTGAGATCAGCGATCGTCTCGGCCTGACACGTTTGAAAGTATCGCG * NH:i:

SRR5569422.10283718 16 1 55 255 100M * 0

0

ACCCAGAGTGAGATCAGCGATCGTCTCGGCCTGACACGTTTGAAAGTATCGCGATTGCTGG = NH:i:

SRR5569422.8923386 16 1 55 255 100M + 0

ACCCAGAGTGAGATCAGCGATCGTCTCGGCCTGACACGTTTGAAAGTATCGCGATTGCTGG . NH:1i:

SRR5569422.18377375 16 1 61 255 100M * 0

m U.S. National Library of Medicine

AS:

AS:

AS:

AS:

NH:

AS:

AS:

AS:

AS:

AS:

AS:

AS:

ATAAATGCGCAAGAACTGAACAATTGCATTA

B B | AS 1:29 NM:1i:1

ATATAAATGCGCAAGAACTGAACAATTGCA
1:28 NM:i:1

ATAAATGCGCAAGAACTGAACAATTGCATTA
1:29 NM:i:1

GAACTGAACAATTGCATTAAAGATTTAAATA

ACAATTGCATTAAAGATTTAAATATGTTCAA
1:49 NM:1i:1
TGAACAATTGCATTAAAGATTTAAATATG

GAACAATTGCATTAAAGATTTAAATATGTT(
147 NM:i:1
0 ATTGCATTAAAGATTTAAATAT(
:1 AS:i:50 NM:i:1
ATATAAATGCGCAAGAACTGAACAATTGCA
1:28 NM:i:1
GAACAATTGCATTAAAGATTTAAATATGTT(
:47 NM:1i:1
AACAGGGAATGTGTGAAGAAGAACAGGTCGC
190 NM:1i:2
AACAGGGAATGTGTGAAGAAGAACAGGTCGC
1:90 NM:1i:2
GAAGAACAGGTCGCGCGGATCGCGTGG

AAGAACAGGTCGCGCGGATCGCGTGGTTTTA
:85 NM:1i:3
GTCGCGCGGATCGCGTGGTTTTACTACCACG
1:85 NM:i:3
GTCGCGCGGATCGCGTGGTTTTACTACCACG
1:85 NM:i:3
CGGATCGCGTGGTTTTACTACCACGACGGG(




What do you get from that?

##INFO-<ID CLNSIG Number- , Type=String,Description="Variant Clinical Significance, @ - Uncertain significance, 1 - not provided
, 2 - Benign, 3 - Likely benign, 4 - Likely pathogenic, 5 - Pathogenic, 6 - drug response, 7 - histocompatibility, 255 - other"
>

##INFO=<ID=CLNDSDB,Number=, ,Type=String,Description="Variant disease database name">
##INFO=<ID=CLNDSDBID,Number=.,Type=String,Description="Variant disease database ID">
##INFO=<ID=CLNDBN,Number=.,Type=String,Description="Variant disease name">

##INFO=<ID=CLNREVSTAT ,Number=.,Type=String,Description="no_assertion - No assertion provided, no_criteria - No assertion criter
ia provided, single - Criteria provided single submitter, mult - Criteria provided multiple submitters no conflicts, conf - Cri
teria provided conflicting interpretations, exp - Reviewed by expert panel, guideline - Practice guideline">
##INFO=<ID=CLNACC,Number=.,Type=String,Description="Variant Accession and Versions'>

#CHROM  POS 1D REF ALT QUAL FILTER INFO

1 1014143 rs786201005 C T . . RS=786201005;RSP0S=1014143; dbSNPBuildID=144;SSR=0; SA0=1;VP=0x05
P068000605000002110100; GENEINFO=ISG15:9636;WGT=1;VC=SNV;PM; PMC;NSN;REF;ASP;LSD;0M; CLNALLE=1;CLNHGVS=NC_000001.11:9.1014143C>T;C
LNSRC=0MIM_Allelic_Variant;CLNORIGIN=1;CLNSRCID=147571,0003; CLNSIG=5;CLNDSDB=MedGen:0MIM:Orphanet; CLNDSDBID=(C4015293:616126:0RP
HA319563; CLNDBN=Immunodeficiency_38_with_basal_ganglia_calcification; CLNREVSTAT=no_criteria; CLNACC=R(CV000162196.3

1 1014228 rs1921 G A,C . . RS=1921;RSP05=1014228; dbSNPBuildID=36;SSR=0;SA0=0;VP=0x0503280002a051705
3fe00100; GENEINFO=ISG15:9636;WGT=1;VC=SNV;PM; PMC;S3D;SLO;NSM;REF;ASP;VLD;G5A;G5;HD;GNO; KGPhasel;KGPhase3; CLNALLE=1; CLNHGVS=NC_9
00001.11:9.1014228G>A; CLNSRC=, ; CLNORIGIN=1; CLNSRCID=, ; CLNSIG=2; CLNDSDB=MedGen; CLNDSDBID=CN169374; CLNDBN=not_specified; CLNREVSTA
T=single; CLNACC=RCV@00455759.1;CAF=0.6611,0.3389, .; COMMON=1

1 1014316 rs672601345 C CG : RS=672601345;RSP0S=1014319; dbSNPBuildID=142;SSR=0;SA0=1;VP=0x05
P068001205000002110200; GENEINFO=ISG15:9636;WGT=1;VC=DIV; PM PMC;NSF;REF;ASP; LSD; OM; CLNALLE=1; CLNHGVS=NC_000001.11:9.1014319dupG;
CLNSRC=0MIM_Allelic_Variant; CLNORIGIN=1; CLNSRCID=147571.0002; CLNSIG=5; CLNDSDB=MedGen:0MIM:Orphanet; CLNDSDBID=C4015293:616126:0R
PHA319563; CLNDBN=Immunodeficiency_38_with basal_ganglia calcification;CLNREVSTAT=no_criteria; CLNACC=RCV000148989.5

1 1014359 rs672601312 G T RS=672601312;RSP0S=1014359; dbSNPBuildID=142;SSR=0;SA0=1; VP=0x05
P068000605000002110100; GENEINFO=ISG15:9636; WGT-I VC=SNV; PM PMC;NSN; REF;ASP; LSD; OM; CLNALLE=1; CLNHGVS=NC_000001.11:9.1014359G>T;C
LNSRC=0OMIM_Allelic_Variant; CLNORIGIN=1;CLNSRCID=147571.0001;CLNSIG=5; CLNDSDB=MedGen:0MIM:0rphanet; CLNDSDBID=C4015293:616126:0RP
HA319563; CLNDBN=Immunodeficiency_38_with_basal_ganglia_calcification;CLNREVSTAT=no_criteria;CLNACC=RCV00@148988.5

1 1020183 rs539283387 G C . RS=539283387;RSP0S=1020183; dbSNPBuildID=142;SSR=0; SA0=0; VP=0x05
P000000aR5040026000100; GENEINFO=AGRN:375790;WGT= 1 VC=SNV;NSM; REF; ASP;VLD;KGPhase3; CLNALLE=1; CLNHGVS=NC_000001.11:9.1020183G>(;C
LNSRC=. ; CLNORIGIN=1; CLNSRCID=. ; CLNSIG=3; CLNDSDB=MedGen; CLNDSDBID=CN169374; CLNDBN=not_specified; CLNREVSTAT=single; CLNACC=RCV0004
24799.1;CAF=0.9904,0,009585; COMMON=1

m U.S. National Library of Medicine




ClinVar

& NCBl  Resources ¥ How To (¥

ClinVar ClinVar

Home About ~ Access ~

Geone
Customize this st

Chinical significance
Conficting inleepeatations (61
Banign (48

Likely banign (178)
Uncertain significance (313)
Likely pathogenic (162)
Pathogenic [ 158)

Risk factor (1)

Review status

Fractice guidetns (0)

Exparnt panel (3)

Multiple submittars {153)
Single submitter (322,

Al laast one siar (538)
Conficting interpratations (61)

Aliole origin
Geremiing (534)
Da novo (9)
Somatic (158)

Method type
Research (37)
Litarature only (176)
Cilricai tosting (608)

Molecular
consequence
Frameshift (18)
Measense (419)
Nonsense (11)
Spice sita (4)

+ renal cell carcinoma
Create alort  Advanced

Help ~ Submit ~ Statislics ~ FiP =

Tabutar » 100 per page » Sort by Location -

Search results
Items: 1 to 100 of 704

Variation
Location

FLCN, 2-BP DEL_1284TC AND 2.8P IN ‘FLCN
S. 1284AC

ATM, IVSE1DS, 2.BP INS, +2TA ATM

NM_004858.3(MTOR).c.7500T>G (p.lle2 MTOR
200Met)

GRChH37; Chr1;11169375

GRCh38: Chr1:11108318

NM 004558 3(MTOR).c 7488A5T (p.lle2 MTOR
S00Phe)

GRCh37: Chr1:11168377

GRCHh38 Chr1:11108320

U.S. National Library of Medicine

Condition(s)

Chromophobe renal cell
carcinoma

Familial cancer of breast,
Renai cell carcinoma,
pap#lary, 1

Renal cell carcinoma,
papdlary, 1, Neoplasm of
the broast,
Adenaocarcinoma of
stomach,

Malignant neoplasm of
bogy of uterus

Renal cell carcinoma,
papdlary, 1, Neoplasm of
the breast.
Adenocarcinoma of
stomach,

Malignant neoptasm of
body of uterus

Likely pathogenic
(Mary 31, 2078}

Likely pathogenic
(Mary 31, 2018)

Download: «

Neat > Lasi »>

no assertion
criteria
provided

no assertion
criteria
provided

no assertion
criteria
provided

no assertion
criteria
provided




COSMIC

O # Secure https://cancer. sanger.ac. uk/c lic/search?q=papiliary+renal+cell+carcinoma e

fpCOSMIC an

Catalogue Of Somatic Mutations In Cancer

COSMIC search results

Your search term "papillary renal cell carcinoma" returned results in 4 sections of the database. More,,

Cancer (12) Sarpples(1233) l{ubmed (23) Studies (1)

Show 10 [ entries

COSMIC classification Paper description Tested Mutations
samples
kidney NS, carcinoma,papiliary renal cell carcinoma kidney,NS,carcinoma,renal cell 1148 18862
kidney NS, carcinoma,papiliary renal cell carcinoma kidney,NS,carcinoma,papillary 1148 18862
kidney NS,carcinoma,papillary renal cell carcinoma kidney,NS,carcinoma,paplliary renal cell carcinoma 1148 18862
kidney, NS, carcinoma,papillary renal cell carcinoma kidney,NS,renal cell carcinoma,papillary granular cell 1148 18862
Kidney, NS, carcinoma,paplliary.renal cell carcinoma kidney,left,carcinoma,renal cell 1148 18862
kidney NS, carcinoma,paplliary renal cell carcinoma kidney,NS,renal cell carcinoma,papillary 1148 18862
kidney NS, carcinoma,paplillary renal cell carcinoma kidney,right,carcinoma,renal cell 1148 18862
kidney NS,carcinoma, papillacy renal cell carcinoma kidney,bilateral,carcinoma,renal cell 1148 18862

m U.S. National Library of Medicine




GATK - SNPEff/Polyphen/SIFT/etc

‘software. beoadinstituse org, otk

gatk ¥ Best acices @ UserGuide  viBiog S Forum S Bwents A Download

Developed in the Data S s Patfarm at the Hroaa Ie ute, the ootk offers 4 wice varlaty of 1oaks with a primary focus on varanm
ry snd genotypin powerful processing ergine and high-performance computing features make it capable of taking on projects of
any size.

SnpEff

Genomic variant annotations and functional effect prediction toolbox.

Download SnpER

Important: This version implemeants the new VCF annotation standard 'ANN' field,
Latest version 4.3T (2017-11-24)
Requires Java 1.8

g\

34
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DangerTrack!

GRC region list

3 Encode blacklist

=] [0 ] [ T T T T 177 ] [ T ] =
pl3 pl22 plll qQl21 qQl3a3 ql333 Q221 qz3 Q251 Q2533 q262 2632 q273

197 mb
100 mb

Combined score is
the average of SVs,
mappability, GC..

<N N T W N NN DT NN WM T [ BN T .
pl5.32 pl5.1 pl42 pl33 pl13.1 pll qll2 ql22 ql32 ql4.1 ql4.3 ql5 q21.2 q22.1 q23.1 q23.3 q31.2 q32 q33.2 q34 351 g35.]
|
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Reference

enomes

"R Genome Reference Consortium

Human Genome Overview

Information abow! the continuing dmprovenean! of the human genome

3

Human Overview

Humar

4 Feg il
® Reaol cortsn
® Bogon conl

Ideogram of the latest hurman assembly, GRCRI8 p12

GRCh38,p12 GRCh37 p13

GRCh38.p12

GRCha7

U.S. National Library of Medicine

The GRC is warking hard to provide the best possile referance assembly for human, We do this
by both generating multiple reprasentations (allemate loci) for regions that are too complex o be
represenied by a single path. Additionally, we are releasing regional fixes known as palches, This
allows users who are Interested in a specfic locus to get an improved representation without
afecting usars who need chromosome coordinate stabiity.

Download data:

« GRCHh38.p12 (latest minor releass) FTP
« GRCh33 (Ialest major releassa) FTP

« Genomic regions under review FTP

« Current Tiing Path Filea (TPFs)

GRC trackhub:
hipings.sangerac. uk/production/grittrack _hubmub.bd

Transttioning 10 GRCh387 Try the NCBI Remapping Service, which uses the same assembly-
assembly alignments used by the GRC.

GRCg6: Curation of the
chicken reference genome
assembly transfers to the
GRC

Fap 23 2018

New tachnique closes gaps sqp 00 018
in GRCm38.p6

soo o
Resolved Human lssues
HG-966 Mar 21, 2018

AC100756.5 has been identifiad as RP11-
282J5, and has been updated in the GRC
gatsbase

HG-965 M 5, 2078

AC100756.5's correct clone name Is
RP11-2682J5. The correct clone name has
been updated in the GRC sequence

soe o

Next assembly update
Tha GRC will review data for the next assembly update in summar 2018,




Reference Genomes

Down loa d GRCh38 GRCh37

Reference Genome Sequence Fasta Fasta
RefSeq Reference Genome Annotation gff3 gff3
RefSeq Transcripts Fasta Fasta
RefSeq Proteins Fasta Fasta
ClinVar ‘ vef vef
dbSNP vcf vcf
dbVar vcf vef
Do you want programmatic access? EDirect Cookbook for Advanced users

m U.S. National Library of Medicine




dbVar Human Structural Variant Data Hub
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Protein Structures and Drugs

Biological Unit

Asymmetric Unit

Biological Unit for 1SM3: trimeric; determined by author and by software (PISA) =
Molecular Graphic

NI ) U.S. National Library of Medicine

O Protein luciaot {> Chemical
Download Stucture Data

Format: | ASN.1 (Cn3D)

Data Set: | single 3D structure +

Download Cn3D
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Protein Structures and Drugs

“2 NCBI  Resources ¥ How To %

PubChem
Compound

PubChem Compound 5 |
Limits  Advanced

Summary « 20 per page » Sort by Default order «

Links from Gene
tems: 1 to 20 of 50

m U.S. National Library of Medicine

1268524-70-4; (+)-JQ-1; (+)-4Q1 ..
MW: 456,989 g/mol  MF: CaHzsCINGD,S
Create Date: 2010-10-07

45907787

Simy

phenyimercuric acetate; phenylmercury acetate; acetoxyphenyimercury ...
MW: 336,742 gimol  MF: CyHgHgO2
IUPAC name: acetyloxy{phanyljmercury
Create Date: 2007-08-23
16682730

gr Compouncds  Same Parent, Conneclivity Mudure'Cormponent Compounds PubMed (MeSH Keyword)

dorsomorphin; 866405-64-3. 6-{4-(2-(Piperidin-1-yl)sthoxy jphenyl)-3-{pyridin-4-yl Joyrazolo{ 1.5-alpyrimidine ...

MW: 389.488 g/mal  MF: Cp4H2sNs0

IUPAC name: 644-(2-pipendin-1-ylathoxy jphemy]-3-pyricin-4-yipyrazolo|..,
Create Date: 2006-10-26

CiD: 11524144

Summsary Simnliar Compounds Same Pars wviactvily Mucure/Component Compoungs  PubMad (MaSH Keyword)

MW: 548,643 g/mol MF: CaaHaaNgOy

IUPAC name: (65,985 }-N-benzyl-6-{{4-hyaroxyphenyl)methyl-8-{nephthalen-...
Create Date: 2006-10-26

CiD: 11238147

Symm ) vity P 1 (MeSH Keyword)

5o\
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Findin

Gene

Full Report «

that Data

Resources ¥ How To [~

Send to: »

MUC1 mucin 1, cell surface associated [ Homo sapiens (human) ]

Gene |D: 4582, updated on 13-May-2018

« Summary

Official Symbol
Official Full Name
Primary source
See related

Gene type
RefSeq status
Organism

Lineage

Also known as

Summary

Expression
Orthologs

MUC1 provided by HGNC

mucin 1, cell surface associated pros
HGNC:HGNC:7508
EnsemblENSGO0000185499 MIM;158340; Vega:OTTHUMGO0000035681

protein coding

REVIEWED

Homo sapiens

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria, Euarchontoglires; Primates; Haplorrhini; Catarrhini;
Hominidae; Homo

EMA; MCD; PEM; PUM; KL-6; MAME; MCKD; PEMT, CD227; H23AG; MCKD1; MUC-1; ADMCKD; ADMCKD1; CA 15-3; MUC-1/X; MUC1/ZD;
MUC-1/SEC

This gene encodes a membrane-bound protein that is a member of the mucin family. Mucins are O-glycosylated proteins that play an essential
role in forming protective mucous barriers on epithelial surfaces. These proteins also play a role in intracellular signaling. This protein is expressed
on the apical surface of epithelial calls that line the mucosal surfaces of many different tissues including lung, breast stomach and pancreas. This
protein is proteolytically cieaved Into alpha and beta subunits that form a heterodimeric complex. The N-terminal alpha subunit functions in cell-
adhesion and the C-terminal beta subunit is involved in cell signaling. Overexpression, aberrant intracellular localization, and changes in
glycosylation of this protein have been associated with carcinomas. This gene is knawn to contain a highly polymorphic vanable number tandem
repeats (VNTR) domain. Alternate splicing results in multiple transcript variants.[provided by RefSeq, Feb 2011)

Biased expression in stomach (RPKM 319.2), lung (RPKM 118.1) and & other tissues See more
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Additional Resources (for now or later)

Datasets
Educational Resources

Compute Resources
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Datasets

Search:

v Facets - v Hide common fields
i Assay Type: WXS
Run AssemblyName: GCF_000001405.12
¢ BioSample BioProject: PRJEB1181
Sampie nrame Center Name: VARI
AvgSpotLan Consent: public
Expernimaont DATASTORE filetype: sra
InsertSize DATASTORE ncbl
Librarytayout provider.
LoadDato Instrument: lllumina HiSeq 2500
MBases LibrarySelection: Hybrid Selection
MBytes LibrarySource: GENOMIC
v BioSample Ubtaq Name: unspeclﬂefl
B Organism: Homao sapiens
samea1712684 2 Platform: ILLUMINA

samea1712685 2] ReleaseDate: 2013-02-08
sameai712696 |2 SRA Study: ERP002035

samea1712697 | .
sameal712698 [2) Runs Bytes Bases | Download

Total: 10 63.05 Gb 17037 G Runinfo Table Accession List

Selected

10 Runs found

“Io & Run BioSample Sample name AvgSpotlen Experiment InsertSize Librarylayout LoadDate MBases MBytes
ERR206776 SAMEA1712694 5 202 ERX181461 250 PAIRED 2013-07-15 17,336 6,622
ERR206775 SAMEA1712604 5 202 ERX181460 250 PAIRED 2013-07-15 16993 6318
ERR206774 SAMEA1712666 SAMEA1712696 ERS197229 202 ERX181459 250 PAIRED 2013-07-15 14586 5,142
ERR206773 SAMEA1712696 SAMEA1712696 ERS197229 201 ERX181458 250 PAIRED 2013-07-15 15563 58681
ERR208772 SAMEA1712695 SAMEA1712695 ERS197228 206 ERX181457 250 PAIRED 2013-07-15 208614 8485
ERR206771 SAMEA1712695 SAMEA1712695 ERS197228 206 ERX181456 250 PAIRED 2013.07-15 16177 6,501
ERR206770 SAMEA1712697 SAMEA1712697 ERS197227 202 ERX181455 250 PAIRED 2013-07-15 15234 5483
ERR206769 SAMEA1712697 SAMEA1712697 ERS197227 201 ERX181454 250 PAIRED 2017.08-14 18,238 7,156
ERR206768 SAMEA1712698 SAMEA1712698 ERS197226 101 ERX181453 2013-07-10 24091 8912
ERR206767 101 ERX181452 2013-07-10 11,538 4267




Datasets
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Resources for Bioinformaticians!

’ N|H U.S. National Library of Medicine NCBI Natlonal Center for Blotechnology Information Sign in to NCBI

NCBIHOME LITERATURE HEALTH GENOMES GENES PROTEINS CHEMICALS POPULAR RESOURCES ¥

All Databases § Search NCBI Q, Search

Webinars & Courses

In-person courses, live webinars and webinar recordings.
The time displayed for online webinars is based on U.S. Eastern Time (Washington D.C.).
Other times shown are based on the specific location of each course.

Upcoming Webinars & Courses | Archived Webinars & Courses
Fllter this table
Date + Day & Time Title & Description Location Matenals
Mar 28, 2018 Wed - Thu NCBI Workshops at UT Southwestern Medical School uT Materials

- Southwestern
Mar 29, 2018 - NCBI Resources for Microbiology Research Medical School,
- NCBI Resources for Genetic Disease Discovery and Clinical Support Dallas, TX
- NCBI Resources for Genetic Varation and Gene Expression Research
- Creating NiH Biosketches and Complying with the NIH Public Access Policy
Mar 21, 2018 Wed, Introducing the NCBI Pathogen Detection Isolates Browser Online webinar
12:00-12:30pm Materials
Each year in the U.S. approximately 48 million Americans {approximately 1 in 6) Recording

are affected by foodbome ilinesses, 128,000 are hospitalized and 3,000 die, as
estimated by the CDC. The NCBI Pathogen Detection Project was created in

collaboration with FDA, CDC, USDA and others to use whole genome sequencing
Anta for foodborne disease surveillance, Pathogens isolated from patients, food

L.nebi.nim.nih.gov/h Jeour dwebinars/#archived
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Resources for Bioinformaticians!

- C () @ Secure https://wvaw,biostarhandbook.com % 0

Type to search

1. INTRODUCTION
Introduction

How to use this book
What is bloinformatics
Authors and contributors
Latest updates

2. GETTING START

m

How is bioinformatics practiced
How to set up your computer
Installing bioconda
Doctor! Doctor! Give me the ne..
How to troubleshoot everything
Essential biology concepts
Essential computing skills

How to solve it

m U.S. National Library of Medicine

The Biostar Handbook: A Beginner's Guide to Bioinformatics

The Blostar Handbook Introduces readers to bioinformatics, the scientific —_— \ - N
discipline at the intersection of biclogy, computer science, and statistical data N ;-‘
analytics that is dedicated to the digital processing of genomic information. T o

The Handbook has been developed, improved and refined over more than a half OSTA
decade in a research university setting and is used in an accredited PhD level H NDBO

training program. The contents of this book have provided the analytical
foundation to hundreds of students, many of whom have become full time
bicinformaticians and work at the most innovative companies in the world.

Find out more about the author and the development timeline
Want to know when new content is published? Subscribe below: >
email address Bubscribe
News

Starting with Aug 21st. 2017 readers may access a Bioinformatics Course that uses the Biostar
Handbook as a textbook:
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Resources for Bioinformaticians!

HOME ABOUT WORKSHOPS LESSONS GET INVOLVED BLOG CONTACT SE

Teaching basic lab skills

sbftware carpentry o research computing

Our Workshops ? Our Lessons ? Get Involved ?
Find or host a workshop. Have a look at what we teach. Help us help researchers.
Recent Blog Posts Upcoming Workshops
Developing GitHub labels for The Carpentries lessons & University of Kansas

Apr 05-06, 2018

Francgois Michonneau / 2018-04-05
: . = R'lyeh Hacklab, Buenos Aires
Mentoring Groups Open for Multiple Timezones Apr 07-07, 2018

KariL. Jordan / 2018-04-04

m U.S. National Library of Medicine




Resources for Bioinformaticians!

€ X ) & Secure htips;//jetstream-cloud.org

fetstream

About Support Tech specs News & events Research Contact us

Research computing = =
without the complexity 2 FNRR
- \ »r>

Jetstream is very user-friendly. Quickly and easily tap
into high performance computing and data analysis
tools. No previous experience required.

Cloud-based and on-demand, the Tweets w ou o




Resources for Bioinformaticians!

(f U.S. Department of Health & Human Services .) National Institutes of Health Diviston of Program Coordination, Planning, and Strategic Initiatives (DPCPSI)

National Institutes of Health SeandTComman Fand Q
Office of Strategic Coordination - The Common Fund o 0 O

Common Fund Programs Common Fund Research Funding News & Media Common Fund Highlights

Big Data to Knowledge

Commor Fund » Commor Fund Programs » Big Data to Knowledge » For Rasearchers » Cloud Credits Model

Big Data to Knowledge The Big Data to Knowledge Cloud Credits Model

For the Public

Highlights

What is the Cloud Credits Model?

Press Releases

In the News
On-demand, cloud-based storage and computing resources are becoming more commonplace in biemedical research,
For Researchers v o , . - J .
However, direct acquisition of these services by investigators can be complicated and inefficient. As one step to help
Funded Research overcome these barriers, the NIH BD2K program has developed a Cloud Credits Model, This pilot project provides pre-paid
Funding Opportunities credits that allow NIH-funded investigators to access modern, cloud-based technology to support their research objectives.

Through the credits, NIH can test a business model for making data storage and analysis in the cloud more efficient,
Meetings and Workshops v

BD2K Centers The Cloud Credits Model is a component of the first phase of the Big Data to Knowledge Program (BD2K). This project

supports B2DK's aim to facilitate access and use of biomedical big data, NIH expects that the lessons learned from the Cloud
Credits Model will apply to second-phase BD2K initiatives, including the efforts of the NIH Data Commons Pilot Phase, which
Data Commons Pilot Phase v will make use of cloud technologies to advance biomedical research.
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Hackathoners are awesome!




