Big Data & Bioinformatics .

By Elsayed Hegazy
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Why?

Big Data

The power of petabytes Exabyte
A4 \ 4

1000 terabytes 1 000 000 terabytes
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Data Sources in Life science.
= Medical labs.

= Scanning centers.

"|loT and Smart watches.

*EHR (Electronic Health Record).
"Genetic Sequencing (Genome).
*Microbial Sequencing.
"Proteomic Sequencing.

*And many more.. ..
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DNA is composed of letters (A,T,C and G)

MIT Professor Eric Lander says “Genome bought the book hard to read”
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.FASTQ File (raw data)

@SEQ_ID
GATTTGGGGT TCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAACTCACAGTTT
_I.

PR (5 )R+ ) (BA%) . 1**% 4% " ' ) )RECECCE 53 >>CCCCCCCE5

The character 'I' represents the lowest quality while '~' is the highest. Here are the quality
value characters in left-to-right increasing order of quality (ASCII).




.BAM & .SAM files (Aligned file) hbty
Alignment

A BAM file (.bam) is the binary version of a SAM file. A SAM file (.sam) is a tab-delimited
text file that contains sequence alignment data.

For example:

. RefPos: 1 2 3 4 5 6 7 8 91811 17 13 14 15 16 17 18 19
ERE"FE'PEI'IEE:C[ﬂTﬂCTﬁ.ﬂ.ﬁETEHCTF\F’.E
: Read: ACTAGAATGGCT

_______________________________________________________________________________________

RefPos: 2 3. 4 5 6 7 g 9.1 1% 12 13 141516 17 18 19
= R F ol T 6 A A CT G AUCTAA C
Read: A C T A G A A i IS TR S T
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Accuracy of sequence file.

Reference CCGTTAGAGTTACAATTCGA >3 Billion letter
Readl CCGTTAGAGTTACAATTCGA

Read 2 CCGTTAGAGTAACAATTCGA
Read3 CCGTTAGAGTTACAATTCGA
Read4 CCGTTAGAGTTACAATTCGA
Read5 CCGTTAGAGTAACAATTCGA
Reade CCGTTAGAGTAACAATTCGA
Read 7 CCGTTAGAGTTACAATTCGA
Read 8 CCGTTAGAGTTACAATTCGA
Read9 CCGTTAGAGTTACAATTCGA




Variant Calling (.vcf file)

The Variant Call Format (VCF) specifies the format of a text file used in bioinformatics for
storing gene sequence variations.

[ ##Tileformat=VCFv4.0 -= Mandatory header lines
##TileDate=20100707
##source=VCFtools
#Htreference=NCBI36 Optional header lines (meta-data
& | ##INFO=<ID=AA,Number=1,Type=String,Description="Ancestral Alle about the annotations in the VCF body)
E ##INFO=<ID=H2,Number=0,Type=Flag,Description="HapMap2 memberstiip">
o ##FORMAT=<ID=GT,Number=1, Type=5tring,Description="Genotype
&= ##FORMAT=<ID=GQ,Number=1, Type=Integer,Description="Genotyde Quality (phred score)">
ﬁ ##FORMAT=<ID=GL ,Number=3, Type=Float,Description="LikeljMoods for RR,RA,AA genotypes (R=ref,A=alt)">
> ##FORMAT=<ID=DP,Number=1, Type=Integer,Description="Redad Depth">
##ALT=<ID=DEL,Description="Deletion">
##INFO=<ID=SVTYPE,Number=1,Type=5tring,Descriptige="Type of structural variant">
##INFO=<ID=END,Number=1,Type=Integer,Description="End position of the variant"> —
\ #CHROM POS ID ~ REF ALT  QUAL FILTER INFO FORMAT  SAMPLE1 SAMP e L
- (1 1 . ACG_ A,AT . PASS . GT:DP 1/2:13 0/0:29
'g 1 2 rsl T,CT PASS H2; AA=T GT:GQ 0)1:100 2/2470
m 1 5 . A G . ASS . GT:GQ |@:77 1/1:9
1 1o0 <DEL> P SVTYPE=DEL ; END=300 GT:GQ:DVH:HS 0/0:20 Alternate alleles (GT>0 is
an index to the ALT column)

Deletion SNP T Insartion e Phased data (G and C above

Large SV are on the same chromosome)
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Personal Genome applications.

Personal customization of drugs.

= Personal customization of food for better lifestyle.
= Prediction of future disease (eg: Cancer.)

= Detecting of microbial infection.

= (Classify disease stage and type.

= Detecting pathogenic mutation.

= Drug Docking.

= And many more. ..




=
L

P
-
7]
o
2
<
=
2
m

Big Data Demand
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= Applications (Apache Spark)
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Human Microbiome Project.

The Human Microbiome: Our
Other Genome

its the full collection of genomes

of all the microbes in a Human. MICRO- HUMAN Wer're Only
10% Human

© Well Adjusted”

ORGANISMS

ELSAYEDHEGAZY®@LIVE.COM




Human Microbiome Project.
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The characteristics of human
microbiota change over time in

response to varying environmental

conditions and life stages
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Bl clsayedhegazy@live.com

Bl s.hegazy@nu.edu.eg
110100699 88 36

%) https://eg.linkedin.com/in/elsayedhegazy

Yy @elsayedhejazy
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