NGS output



NGS output

e Millions of sequences -> size of file up to GBytes

e Output format:
o Fasta
o FASTQ = Fasta + Quality (goodness of base
call)



FASTAQ files

e Name: FASTQ = Fasta + Quality
(goodness of base call)

e Structure:
o 1) ‘@’ sequence identifier and
description
o 2) Raw sequence (in letters)
o 3) ‘4’ sequence identifier (again) — opt.
o 4) Quality score per nucleotide, char
encoded

@M70273: 8 000000000-AJLMP:1:1101:14452:1861 1:N:0:1
TAACTACTTTGGGGAATGTTAGCCTGGACAAACAACATTTGATGAATGTCTGGTTTCTTTTCCTGAATT
n
5, ,5</5<@A--++,46-AC/.88A,+-6-,-7,+7+8AC. 9. ..9. . .9.-8BCAEFFFECE---5A
@M70273: 8: 000000000-AILMP: 1:1101:14458:1948 1:N:0:1
CAGTGAAACGATATACTCCAGCCCGCATTGCCCCTGGGCTGCCAGGGTGCCAAACCAAGGAACTCTCTT
+
—————09/@000GBAAESC; ~8C>CC7EE-0. 977 +44+74+A--+45558A-555A4 , +, -, AFFFEE
@M70273: 8: 000000000-AILMP: 1:1101:14505: 2082 1:N:0:1
GTGCTGTTTCATCACTGTGCCATTGCAGGTTTATTTGAAATACAACAATGTCCAAGAGGARAGCACTGC
+

722778778 7BBBBBBBFBFF FHHHFF FHHHHFHFHOO9E F FHDFEF EGEFHHF GFD?D-CEFFFHDFE
@M70273: 8: 000000000-AJLMP: 1:1101:14399:2091 1:N:0:1

TGCCTCCCTTTCCAATGGACTATTTTAGAAGAAATGGAGCTGTCACCCACATCAAGATTCAGAACACTG
4+
7227ABA?DDDDDDDDFGGF GFF TTTTHHITFHHHITBFHHITTTIGFF>EHHHFF GHHIFHF GHAFGH
@M70273: 8:000000000-AJLMP: 1:1101:16927:2095 1:N:0:1

CCTATCATATATGCCTTAGTTTTGATGAAANATATTGNNNNNNNNNNNNNNNNNNNNNNNNNANNNNNN
4+
72AA?BBBEDDEEEEEGGGGGGITHIIITT#7AFHIT
@M70273: 8:000000000-AJLMP: 1:1101:18171:2095 1:N:0:1

TTGTGATTCCACATTTCTCTTCCATTGTAGNGCAAATNNNNNNNNNNNNNNNNNTNNNTCNTTNNNTNN
4+

SERERER

@M70273:8:000000000-ALMP:1:1101:19337:2095 1:N:0:1

GCCGCCCATGCGCGGGCATGATGAACTCCGCTGCTGTNNNNNNNNNNNNNNNNNTNNNTTNTTNNNCAN
4+
7777 ABAADDDDDDDDFFFFFFIRITITITHHHHHH I Hb ittt S S SHS St 44t
@M70273:8:000000000-ALMP:1:1101:14484:2097 1:N:0:1

CTGGACTGATATGTGATTTATTCTTTCAACAGCCACGGCCAGATCCAGTGAAAAACAAGCTCTCATGTC
-
?77A7BB?DDDDDDDBGGGGGGITITITITTIITIT THHHHHHFGFHHHHHFHHHIHHIRITITHHIITT
@M70273:8:000000000-ALMP:1:1101:16321:2100 1:N:0:1

TAGATGCTTTTAAACTAAGTTACCTGACTTNCCTTATNNNNNNNNNNNNNNNNNTNNNGCNGCNNNCNN
-




Phred Quality Score

Phred Quality Score

Probability Of Incorrect Base Call

Base Call Accuracy

10 1in 10 90%
A0 11in 100 99%
30 1in 1000 99.9%

Q= —1ﬂfﬂg‘1[]P

P=10 %"




SAM Format

Sequence Alignment/Map (SAM) Format



SAM Format

e TAB-delimited text ’ , . o
e header section

TTAGATAAAGGATA*CTC

(optional): lines start A S
ATAGCT . o s inannnias TCAGC

With ‘@’ - ttagctTAGLC

-r01/2 CAGCGCCAT

e alignment  section
with 11 mandatory
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SAM Format

Field Type Regexp/Range Brief description

QNAME  String ['-74-"1{1,255} Cuery template NAME

FLAG [nt [0,2"%-1] &

ENAME String  Sx|[1=-()+—<>="][!1-"]= Helerence sequence NAME

FO5 [1ut 2 l-based leftmost mapping POSition
MAFPQ [t (0,2 MAPping Quality

CIGAR Btring  \*| { [0-9]+[MIDNSHPX=])}+ CIGAR string

EMEXT String W = : Rel. name of the mate/next seg

PMEXT [t i Position of the mate/next segment

TLEN [t , 277~ observed Template LENgth

SEQ String x| [A-Za-z=. went SECQue

QUAL String ! AS( 4 weil-sealed base QUALitv+433




VCF Format

The Variant Call Format



VCF files

e Lines starting with ##: arbitrary number of meta-information lines

e Line starting with #: column definition (8 mandatory):

o CHROM = chromosome

POS = start position of the variant

ID = unique identifier of the variant (e.g. Number for SNPs)

REF = reference allele

ALT = comma separated list of alternate alleles

QUAL = phred-scaled quality score

FILTER = site filtering information

INFO = user extensible annotation (e.g. snpEff, Annovar)

« FORMAT = an (optional) extensible list of fields for describing the SAMPLE column
« SAMPLE COLUMN = free

o O O o O O O O O



VCF Format

( ##fileformat=VCFv4.0 -= Mandatory header lines
##fileDate=20100707
##source=VCFtools
##reference=NCBI36 Optional header lines (meta-data
##INFO=<ID=AA,Number=1, Type=String,Description="Ancestral Allel&"> about the annotations in the VCF body)
##INFO=<ID=H2 ,Number=0, Type=Flag,Description="HapMap2 membersii
##FORMAT=<ID=GT, Number=1,Type=String,Description="Genotype/
##FORMAT=<ID=GQ, Number=1,Type=Integer,Description="Genotyde Quality (phred score)">
##FORMAT=<ID=GL, Number=3,Type=Float,Description="LikeliMoods for RR,RA,AA genotypes (R=ref,A=alt)">
##FORMAT=<ID=DP, Number=1,Type=Integer,Description="Re#d Depth">
##ALT=<ID=DEL ,Description="Deletion">
##INFO=<ID=SVTYPE,Number=1, Type=5String,Descriptiga="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
it 15 ACG_ A,AT ; PASS : GT:DP 1/2:13 0/0:29

2 rsi il PASS H2; AA=T GT:GQ 0]1:100 2/2J0

.
Q
T
m
Q
=
8
o
=

Reference alleles (GT=0)

1

1 S A G . ASS . GT:GQ |0:77 1/1:9

1 100 10 <[l . SVTYPE=DEL ; END=300 GT:GQ:DP f1:12:3 0/0:20 Alternate alleles (GT=0 is
an index to the ALT column)

2 Other event
Deletion SNP I Insertion Phased data (G an_d C above
Large SV are on the same chromosome)




