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fj’ Welcome to HIVE

High-performance Integrated Virtual Environment

HIVE is a cloud-based environment optimized for the storage and analysis of
extra-large data, like Next Generation Sequencing data, Mass Spectroscopy files,
Confocal Microscopy Images and others.

HIVE uses a variety of advanced scientific and computational visualization
graphics, to get the MOST from your HIVE experience you must use a supported
browser. These include Internet Explore 8.0 or higher (Internet Explorer 9.0 is
recommended), Google Chrome, Mozilla Firefox and Safari.

A few exemplary analytical outputs are displayed below for your enjoyment. But
before you can take advantage of all that HIVE has to offer and create these
objects for yourself, you'll need to register.

Try browsing the tabs above or click here for more information!

2 portals: Public
portal (GW) & a
FDA only portal

mazumder@gwu.edu | vahan.simonyan@fda.hhs.gov
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HIVE key features and focus

Distributed storage and
computing

Security features
(FDA/industry/patient
data in mind).
Authorized to Operate
(ATO) in Regulatory
Environment

Granular sharing

capabilities
. . Curated Shozj{Read metadata ’nm\®
Biocuration of content s
BioMuta
BioXpress

Compute speed




HIVE: visualizations
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NGS — Trees
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- Clustering phylogram Downloads
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HIVE SNP based hierarchal clustering and phylogenetic analysis
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Sample Reads
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Environmental sample

Stool sample aligned against database of 600 enteroviruses.
Paired end reads of 300bp.
Only 0.1% of reads aligned to the reference set
Haplotype reconstruction performed with 1% mutation cutoff
ORF validation revealed 12 out of 15 biologically meaningful global

haplotypes
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Metagenomic analysis for pathogen detection
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Rapid pathogen detection
Core and unique functional gene markers

‘ NIAID/CDC pathogens ‘ UniProt ref genomes \

Step 3
Filter+Hexagon
~20 minutes

User interface
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Evolving complex system

Needs to be highly flexible

Detection pipeline
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Biocompute objects Adapted from Dr. Vahan Simonyan
Communicating computational analysis to FDA

parametrized pipeline with all
internal arguments well defined

workflow — defined
in CWL
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SNP Summary
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"id": "obj. ,
"type'': "antiviral _resistance_detection",
"name': ""HCVla [tax1D:31646] ledipasvir [PubChem:67505836] resistance SNP [SO:0000694] detection')

"version': "1.1",
"digital_signature”: "905d7fce3f3ac64c8ea86f058ca71658", Metadata
"verification_status'": "unreviewed", (not needed for Computatlon)

“publication_status': "draft",

“"usability _domain™: ["ldentify baseline single nucleotide polymorphisms (SNPs[S0:0000694]),

insertions[S0:0000667], and deletions[S0:0000045] that correlate with reduced ledipasvir[PubChem:67505836]
", "ldentify treatment emergent amino acid

antiviral drug efficacy in Hepatitis C virus subtype
substitutions[S0:0000048] that correlate with antiviral drug treatment failure', "Determine whether the

treatment emergent amino acid substitutions[S0:0000048] identified correlate with treatment failure

involving other drugs against the same virus'],
[{'name™: "Eric Donaldson"},{"orcid": "0000- - - "H.

"authors'':
"description_domain':{
"xref:["SO: ","S0: ", "PubChem: ", "tax|1D: "ot "PMID: ", "PMID:
"keywords": ["antiviral resistance', "SNP"], _parametrized pipeline with all
"pipeline_steps": {"HIVE_hexagon":{...}, "HIVE_heptagon":{...}}}, Internalargumentswell defined
'execution_domalinT: {
"platform”: "hive",
"gipeline_ve;S:(l)n": "0.1", workflow - defined
“driver'": "shell", in HIVE
“url': "https://hive.biochemistry.gwu.edu/workflows/", y;
"parametric_domain™T: { T
"hexagon_mln|Tum:coxerage : "0.15", - T, output domain
hexagon_seed': 14",
"hexagon_minimum_match_len': 66",
""heptagon_freq_cutoff'": "0.10", _

"heptagon_divergence_threshold _percent™: 30"},

"10_domain”: {

iscovery <

- alse positive

iscovery <

alse negative



Biocompute workshop
speakers and panelists
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