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e The MaRS Project

\

MaRS - Matrix of RNA-Seq

* A large set of gene expression data (RNA-Seq) is published
& available

* Represents a big source of information for:
- the discovery of new Biomarkers
- the validation of Biomarkers

* But, due to _ (
- Huge amount of data, huge size of files
- various methods of analysis used

e These data are:

- challenging to compare
- unexploited all together
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The MaRS Project

\
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RNA-Seq collection

\

* RNA-Seq libraries are collected from public databases
(NCBI, EBI)

* We selected libraries:
- with comparable data:
same type of data
same technology of sequencing
- from multiple sources (laboratories, countries)

= ~27000 Human RNA-Seq selected
(from multiple organs / pathologies / ethnic groups...)
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\

compressed FASTQ
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A spliced read mapper for RNA-Seq
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Why HPC?

\

1 RNA-Seq MaRS
(average)
@ Download 6 Go & 170 To &
@ Cleaning 4 hours 27000 9l
© Mapping on 12 CPU = 1.2 million

' A8 hours/core
@ Counting hours/core

+ @ Matrix Building
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e Very Large amount of data:
- Downloading Occi
- Processing 2 HPC on cluster (Occigen)

« Software’s Installation, Settings on the cluster
* Optimization

- compiler choice

- packages choice

« Jobs duration & Limitations management
- Adaptation of software’s parameters for all libraries
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Performance & Optimization

\

Tests & Benchmarks

GCC / Intel ratio
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Performance & Optimization

\

\

Vtune analysis highlights the high consumption of
compression & decompression steps

. . CPU Time:...H| cPUTm... &
trimmomatic Function (Full) Effective T... 2| Effective ... BI| Retired:
O idle [ Poor |0 Iide [l Poor Tota

90.0% [ 0s 100.0%
T T 53.193s | 33.5%
deflate_slow 32.2% 68.002s] | 26.6%
i o 6.802s | 6.9%
[obdclass] 6.0%| 12.769s | 4.1%
org::usadellab::timmomatic::trim::llluminaClipping Trimmer$llluminaPrefix Pair::palindromeReads Compare(org: :usadellab: trimmomatic::fastq::FastgRecord, org::usadellab::timmomatic::fastq::FastgRecord) 4_?%| 10.093s | 3.9%
inflate_fast 3.4%| 7.202s | 2.9%
[libcfe] 2.6%| 5.532s | 2.4%
ogzy Picard SortSam CP.. CP. R 1.3%| 2.719s| 2.2%
sunr ] =] 0.5%| 1.030s | 1.3%
un Function (Full) Eff... &l Eff... & H:tﬂLI 0.4%| 0.813s | 1.3%
compl 1.2%| 2.5585 | 1.2%
org:: . Idle !_. Idle l matic::fastqi:...  0.9%| 1.986s | 1.2%
org::u g0 g% 0= 100024 0.8%| 1.665s | 1.2%
[lov] 1.4%| 3.026s | 1.0%
org:: deflate_slow 25.5% |19.?955 28.2%) 0.5%| 0.9735| 07%
orguffunc(@ 0x 54eal 12.7% 0.854s  9.2% 0.7%| 1.469 | 06%
[lustrg K 0.6%
ivis | NtSjdk::samtools::BAMRecordCodec: :encode(htsjdk::samtools::SAMRecord) Samtools view CP.. CP. B str 06%
Frerinflate_fast Function (Full) eff... 2| ggr... Bl Retir. |07
orgzuihtsjdk:zsamtools::SamReaderfAssertinglterator: :next() midl 0 il l Total 0.3%
fl_wif 0x5624b € !_ € 0.3%
fosc) |TUME@OX 100.0% 05 100.0%| o2
ogcompress_block longest match 66.8% 66.5355 56.6% — =

javazutil::TimSort::mergeHi(int, int, int, int) deflate_slow 1 4_2%' 14,1555 14.7%

sam_parse J.4% 34158 B.6%

compress_block 4.7% 4721 6.0%
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Performance & Optimization

\

zlib decompression performance
~750 MB compressed lib

45
(Smaller value is better)
35

25

15

Performance
Time (s)

10

@

=]

defaults intel cloudflare
zlib flavor
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Conclusion & Perspectives

\

* NOW : = 95% of the Human MaRS matrix is built

* NEXT :

2> MaRS Exploration

Matrix hosting & Queries allowing:
- Web interface / Database
- Integrated analysis tools

= RNA-Seq Data production increases continuously
- Integration of new profiles in MaRS

=» Similar work on other species: Mouse

- BIOMARKERS discovery
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Partners

() AcoBIOM @ES
- French SME - Multiple missions:
- Discovery & validation of HPC, digital archiving, hosting
new biomarkers - Occigen cluster: 2.1 Pflops
(Top 100 of the most powerful computers in
the world)

et s”ﬂpt PRACE - SHAPE

SME HPC Adoption Programme in Europe
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