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Overview

* Technological advancements in analytical instrumentation have made routine tasks among the “-omics” sciences increasingly computationally demanding.

Methods: Input Data from Environmental Microbial Consortia
A. Microbial Consortia (or Microbiomes) Characterized via “-omics” Approaches

Results: Scaling and Performance Comparisons
A. Scaling Comparisons between BLAST+ and PPIB

* High performance computing (HPC) offers computing power to handle the most computer intensive and complex tasks in “-omics” like sequence database-searches.
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Leveraging the computational power of HPC among the “-omics” sciences of genomics, transcriptomics, and proteomics is highly desirable to offset a growing “big data” problem, yet application deployment on HPC architectures Saw L . 5 20 on a single core the wall-time was 170 minutes
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PPIB and compared to the NCBI non-redundant (nr) protein reference. BLAST+ was executed for putative functional assignment but failed to efficiently utilize resource allocations to scale and on real-world microbiomes failed to
complete processing within resource allocation limits. The same execution with PPIB demonstrated efficiency by scaling based on resource allocations and real-world microbiomes completed putative functional assignments before
exhausting resource allocation limits.
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Conclusions

« We have demonstrated the efficiency of a Parallel Python Implementation of BLAST+ (PPIB) which
leverages HPC resources for putative functional assignments among complex microbiomes which:

a. is straightforwardly deployable using parallel Python modules

2,807 of 79765 were long sequences

Multiple Cores

-

2. TestInput of Short Sequence 4. Predicted Metaproteome of Ship Hull

o * Input file ‘ @ BLAST Reference @ Entries (n=200) Biofilm N1 (n=243,146) Input: A single input file is divided into as many sub files as the are b. requires minimal HPC system configuration and/or modification

R Database Instances 1800 cores. )

e g Single BLAST Database Metances 160 _ _ c. completes BLAST+ functional inference of nearly 250,000 proteins in tractable wall

) "esults File Process: Each core solves a different part of the problem in parallel times
Python multiprocesin [ b mul \‘ '» greatly reducing overall wall time d. is extensible to other large-scale, complex biomolecular datasets
on multiprocessing . . . . .
ot ‘[‘ P . { i.  Python MPI function Scatter distributes each file per core.
* Reference Que,y o0 . . . . . “« .y g . . .
Query B Database “ D Q N i. Python Multiprocessing creates multiple database instances. Given thg explosion of blomolepglar sequence dat'a in thg omics” fields, the |mplemgntatlon of PF’IB is
Qarching db BLAST Inpuz n ’““'“ " ‘ Query N o _ . one solution towards characterizing putative protein functions among complex microbiomes, alleviating a
// “ ) ,— BLASTOutput Py results e — . Impllcatlon: AJOb allocated 36 Cores Can have UP-tO 100 36 - Slgnlflcant bottleneck In data anaIySIS Vla HPC

BLAST Output

3600 queries processes searching the database in parallel.

ingle File

Short Sequences: 200 queries of SHB

utput BLAST Reference : : . .
Database data set that had less than 667 amino Real-worldsm;croblomes. Output: Ack led t
« BLAST Results file acid resides. 205 of 243146_6:r'es ere lon i.  Multiple parallel searches generate multiple output files cknowledgements
. . . ueri w
— — Multlple BLAST output gathered Into smgle se uqences & ii. Python MPI function Gather gathers BLAST output into This work was supported by the Office of Naval Research via NRL core funds. This work utilized HPC resources allocated by the the Department
fil 9 ' . . of Defense’s High Performance Computing Modernization Program (DoDHPCMP). Further, AJ acknowledges Karles Fellowship Foundation
le. Smgle output file. Funds for her fellowship.

The opinions and assertions contained herein are those of the authors and are not to be construed as those of the U.S. Navy, military
service at large or U.S. Government.




