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» SRA data:

The NIH Sequence Read Archive (SRA) data, managed by NCBI, will now

be freely accessible on AWS through the Open Data Sponsorship

program! https://loom.ly/8McVzJ8
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» Saved in S3
on AWS. O

» NIHIESRA

AWS democratizes access to the largest genomic sequences

repository — NIH’s Sequence Read Archive
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AnVIL: the NHGRI Genomic Data Science lysis, o4
Visualization, and Informatics Lab-space
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- AnVIL platform is NHGRI-supported data commons running on the Google Cloud
Platform (GCP).

- Terra: analysis platform, Gen3: data search and artificial cohort creation; Dockstore :
Docker-based genomic analysis tools and workflows.

- Support interactive analysis tools: Jupyter notebooks, Bioconductor, RStudio, and
Galaxy.

https://anvilproject.org/
Schatz et al. Cell Genom (2022)



AWS Offers Genomics Analysis Platform

Amazon Genomics AWS HealthOmics
CLI (Amazon Omics)
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(e.g.) Nagasaki, M. et al. Design and implementation of a hybrid

cloud system for large-scale human genomic research. Hum
Genome Var 10, 6 (2023).
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HPC (High-Performance Computing)
on AWS
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https://github.com/aws/aws-parallelcluster
https://github.com/aws/aws-parallelcluster
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#!/bin/bash

#SBATCH -p medium-m5d
#SBATCH -N 1
#SBATCH -n 16

INPUT=shimahebi_genome. fasta
MODE=genome

LINEAGE=metazoan #Z Z #vertebratazs &
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NCPU=16

busco -1 $INPUT \
-1 $LINEAGE \
--out_path /scratch \
-0 $0UTF \
-m $MODE \
-c $NCPU \

rsync -avh /scratch/$0UTF ./
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JBrowse: a dynamic web platform for @ e
genome visualization and analysis

Robert Buels', Eric Yao', Colin M. Diesh? Richard D. Hayes>®, Monica Munoz-Torres®, Gregg Helt*”,
David M. Goodstein®®, Christine G. Elsik?, Suzanna E. Lewis®, Lincoln Stein®” and lan H. Holmes'*'®

Abstract

Background: JBrowse is a fast and full-featured genome browser built with JavaScript and HTMLS. It is easily
embedded into websites or apps but can also be served as a standalone web page.

Results: Overall improvements to speed and scalability are accompanied by specific enhancements that support
complex interactive queries on large track sets. Analysis functions can readily be added using the plugin framework;
most visual aspects of tracks can also be customized, along with clicks, mouseovers, menus, and popup boxes. JBrowse
can also be used to browse local annotation files offline and to generate high-resolution figures for publication.

Conclusions: JBrowse is a mature web application suitable for genome visualization and analysis.

Keywords: Genome, Browser, Bioinformatics

http://jbrowse.org/
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ElasticBLAST
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https://blast.ncbi.nlm.nih.gov/doc/elastic-blast/

National Library of Medicine

National Center for Biotechnology Information
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ElasticBLAST, version 1.1.0

ElasticBLAST is a cloud-based tool to perform your BLAST searches faster and make you
more effective.

ElasticBLAST is ideal for users who have a large number (thousands or more) of queries to
BLAST or who prefer to use cloud infrastructure for their searches. It can run BLAST search-
es that cannot be done on NCBI WebBLAST and runs them more quickly than stand-alone
BLAST+.

ElasticBLAST speeds up your work by distributing your searches across multiple cloud in-
stances. The ability to scale resources in this way allows large numbers of queries to be
searched in a shorter time that you normally could with BLAST+.

The National Center for Biotechnology Information (NCBI), part of the National Library of

Medicine at the NIH, develops and maintains ElasticBLAST.
ElasticBLAST status: beta

Platforms available: aws, GCP (account required)

Camacho et al. BMC Bioinformatics (2023) 24:117
https://doi.org/10.1186/s12859-023-05245-9

BMC Bioinformatics

o R l‘)
ElasticBLAST: accelerating sequence search

via cloud computing

Christiam Camacho, Grzegorz M. Boratyn, Victor Joukov, Roberto Vera Alvarez and Thomas L. Madden”

Camacho et al. 2023




Our Light-weight Serverless BLAST

BLAST search: Cladonema pacificum
BLAST search: Cladonema pacificum

BLAST search condition A
BLAST search condition ~
BLAST Result:
Database:
protein . # BLASTP 2.14.0+
# Query: test
# Database: /var/task/blastdb/ClaPacHf23_GS2.aa.fasta
Program: # Fields: query acc.ver, subject acc.ver, % identity, alignment length, mismatches, gap opens, q. start, q. end, s. start, s. end, ¢
. . # 32 hits found
blastp —- protein > protein v test  Cp2_g9527.t1  42.241 348 186 5 7 341 10 355 4.59e-100 300
test Cp2_g9527.t2 44,444 297 156 2 55 342 1 297 2.39e-95 286
Query: test  Cp2_g28444.t1 39,118 340 192 5 8 340 5 336 1.16e-80 252
test Cp2_g16735.t1 39.118 340 192 5 8 340 5 336 1.20e-80 252
>test test  Cp2_g89e0.tl  37.391 345 203 8 4 340 3 342 7.62e-80 248
MRVIITAIVPLISLLVSSEAVWWTLGTQLSVSSDPAKKSMLCYVTRQFNSRQQEVCRKNPDLMEHVAHGAKYGVHECRHQFRNRRWNCSTIRESGSLFESVLSKGCRE test  Cp2_g16735.t2 39.130 345 197 6 1 340 18 354 6.40e-79 248
AAFVHAVTAAGVAHSVTDACSKGRIESCDCDRNLSGRSSKGWTWSGCNSNIKFGVWFSKQF TEARERGDDLRQIMNRHNSRAGRKAL EELVWRKYKCHGLSGSCSMKT test  Cp2_g28444.t2 39,130 345 197 6 1 340 18 354 6.97e-79 248
CWMQQANFRQIGDHLKVKYDSAVEMTTKVNRRGKKRLKPKYSHFKKPSDKDLIYFETSPNYCDKNVTVGSLGTSGRQCNY TSNGIDGCELLCCGRGHNIQQAKITRNC e D 205000, L2 L 512 g 2E T L @ 2D 8 &b GaEsal 230
4 test Cp2_g21666.t1 31.157 337 210 7 21 340 6 337 3.62e-57 189
test  Cp2_g9436.t1  32.424 330 198 9 24 339 14 332 1.43e-53 180
Format: test  Cp2_g25205.t2 39.527 296 130 7 76 341 717 993 2.30e-53 189
. test  Cp2_gl3701.t1 30.769 364 210 10 2 339 8 355 7.35e-51 173
7: table with comments v test  Cp2_g11033.t1 30.769 364 210 10 2 339 8 355 1.10e-50 173
test  Cp2_gl3701.t3  30.769 364 210 10 2 339 8 355 2.37e-50 173
E-value: test  Cp2_g13701.t2 30.769 364 210 10 2 339 8 355 9.17e-50 174
test Cp2_g8512.t2 29.345 351 225 9 3 342 2 340 2.91e-47 164
0.001 test  (p2_g8512.t3  31.834 289 179 8 65 342 48 329 8.38e-47 162
test Cp2_g25205.t1 38.554 249 128 5 74 302 799 1042 2.15e-41 155
test  Cp2_g21666.t2  36.318 201 115 3 151 340 25 223 1.84e-40 142
test Cp2_g16261.t2 29.870 308 203 6 41 335 43 350 3.14e-35 132
test  Cp2_gl6261.tl 29.866 298 198 5 49 335 6 303 3.63e-35 131
test  Cp2_g8656.t1  29.448 326 171 1 65 338 58 376 2.07e-30 119
BLAST Result: test Cp2_g17158.t1 26.648 364 236 11 4 340 1 360 3.57e-30 119
test  Cp2_g8656.t2  29.538 325 170 12 66 338 1 318 4.68e-30 117
test Cp2_g17158.t2 27.301 326 211 9 38 340 19 341 4.70e-28 112
Result will appear here. test Cp2_g19192.t1  28.283 297 183 12 68 341 42 331 7.82e-28 112
test Cp2_g25970.t2 28.283 297 183 12 68 341 42 331 8.83e-28 111
test  Cp2_gl9192.t2 28.521 284 177 11 77 341 23 299 1.06e-27 110
© 2023 Copyright: National Institute for Basic Biology All rights reserved. Hack Fad A7E07A #1920 E21 204 177 11 77 241 22 200 1 92407 110
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