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f QIBEBT 1. Introduction to Metagenom nalysis
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Parallel-META

\_

Using single core
of single CPU,
scanning each

sequence serially

\_

Using single core
of single CPU,
mapping each

sequence serially

Sequence 0

Sequence 1

Sequence n

E ThreadO
1

Threadl | ......

Parallel 16s rRNA Extraction

Sequence 0

Sequence 1

Sequence n

Decomposition

1
: megaBLAST

e

megaBLAST | ......

1
megaBLAST | |

Multi-Threads megaBLAST of CPU
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Thread n i

v Y /
4) @1BEBT [ Introduction to Metagenom nalysis

Based on GPGPU
and CUDA,
distributing the
sequences to large
number of stream
processors of GPU /

/Based on Multi-\

core CPU and
Multi-thread
programming,

mapping each sub
seguences set by
one thread of one

core /
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16S rRNA Extraction

Metagenome
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Tréiditional Method

CCCTGCGCAAACAGATCAAAGCACG
GGGCAAGGACGGCGGTACGGTCAAA

A

Using One Core of CPU

Transform One sequence one time
-



GPU Method CCCTGCGCAAACAGATCG
GGGCAAGGACGGCGTACT

GCTCTGTGGGAACGTGCAT

Multi-Processor
Stream Processor



CCCTGCGCAAACAGATCG

TR

v

GPU Method .

__shared__ char complement_table[26]; \I
_ shared__char seq A[BLOCK_DIM]; |
__shared__ char seq_B[BLOCK_DIM]; 1
seq_A[tidx] = seqs| offset] :
__syncthreads(); 1
seq_B[length - tidx-1] :
=complement_table[seq_A[tidx] ]; 1
__syncthreads(); :
seqs|offset= temp_seq_B[tidx]; I'

char original_seq([];

char complement_seq(];

char original_rna(]

char complement_rna(];

__device__ substr(original_seq,
original_rna );

__device __ substr(complement_seq,
complement_rna);

e

16S rRNA Extraction

CCCTGCGCAAACAGATCG

Original Sequence

l

CGATCTGTTTGCGCAGGG

Complement Sequence

CcC :IG CGCAAACAGATCG

CGCAGGG

Sequence

CBATCTGTTTG

Origingl Sequence Compl¢ment

GCGCAAACA GATCTGTTTG
16S rRNA fragments
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o Shared Memory

Using shared memory to store the common complement table for
each thread to do the transformation

® Global Memory Coalition

Making the start address of each sequence in the Global memory to
be a multiple of 256
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16S rRNA Mapping
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Re_éular MegaBlast
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Parallel-megaBlast X sequences
M=X/4
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L Phylogenetic Tree

Taxonomy Distribution

Parallel-META
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® Test Data: 2 health and 2 decayed teeth

TSl Toequences o5 rRnA
m 531.86 7,544,950 2406

m 1576.96 17,591,235 2118
m 2775.04 34 405,667 6468
I 2928.64 28,854,628 17119

® Workstation Hardware

CPU Dual Intel Xeon X5650, 12 core supporting 24 threads
RAM 72 GB DDR3 RDIMM

GPU nVIDIA Tesla C2070, 448 cores, 6GB DDR5 ECC

DISK 1TB*2RAIDO




Input 4

Input 3

Input 2

Input 1

Average Speed Up for RNA Extraction:

18.80

 Parallel-META
m Serial Computing
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All happy families resemble each other, while unhappy ones
each have their own problems.

——Leo Tolstoy

SENRESRAMN , FEENRESHEHTE
—IK AU

Yang F., et al., Saliva microbiomes distinguish caries-active from healthy
human-populations. ISME J 2011 (http://www.nature.com/ismej/index.html)
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HeLp

° CONTACT US

TVPE: |SHOTGUN ~
EVALLE: Ta-10 ¥
6T @

plad Fles
#mEa || &2 |

meta fasta

' ) — " i for e l 3 View or download the result in any level
Wait a short while for the result



http://www.computationalbioenergy.org/parallel-meta.html
http://www.computationalbioenergy.org/parallel-meta.html
http://www.computationalbioenergy.org/parallel-meta.html
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® GPU Sequence Alignment Tools

® Metagenomic Database Search Energy based on GPU
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Metagenomic Database Search Energy based on GPU

Paralle]-META

Query Sample 1

Best-Match Sample 1

Metagenomic
Database

Parallel-META

ry le 2

(A
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Best-Match Sample 2
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Website:

http://www.computationalbioenergy.org/
http://www.bioenergychina.org/
http://www.bioenergychina.org/fe/

Thanks to nVIDIA

NVIDIA.
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