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Binary Alignment Map (BAM): A binary, compressed representation of the text-based Sequence Alignment/Map (SAM) which is used to store
sequence alignment data. Unlike SAM files which are tab-delimited text containing a header and an alignment section, BAM files are not human
readable as they are designed for speed and to reduce storage size. Note: certain platforms generate raw data in an unmapped BAM format.
Header Section: The metadata section at the top of the file that describes the reference genome, sequencing platform, sample information,
alignment method, and processing history. The optional tags are described in http://samtools.sourceforge.net/.

Alignment Section: It contains read name, read sequence, read quality, and alignment information. The rest of the fields are described in
http://samtools.sourceforge.net/.

QNAME Read name. Structure varies between platforms (lllumina, lon Torrent, etc.)

FLAG Alignment information about the read. The value is explained in https://broadinstitute.github.io/picard/explain-flags.html.
RNAME Reference Sequence—the chromosome the read is mapped to.

POS The start position the read is mapped to. Left-most position in alignment. The first base in a chromosome is numbered 0.
MAPQ mapping Mapping quality

CIGAR Summary describing how the read aligns. The description can be found in http://samtools.sourceforge.net/.

SEQ The sequence of the read.

QUAL ASCll-encoded Phred score—the quality score of the read.
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Example 2: The alignment of a mapped SAM file.

NB551591:7:HJTSCBGX9:3:12504:9644:16733 99 chr10 92983 60 151M = 93010 178
> AGAAAAGGAGAGTTCTAGGCCACCTCCTCCTCGGCATACTCCTCATCCTCCTCCTCCTCGGCCGTGGCATCCTGATATTGCTGATATTCAGACACCAGGTCGTTCATGTTGCTC

TCGGCCTCGGTGAATACCATCTCATCCATGCCCTCGC
AAAAAEEAEEEEEEEEEEEEEEEEEEEEEEEE<EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEAEEEEEEEEAEEAEEEEEE/EEEEEAEAEA<AEEE/EEAEEEEAEEEEAA<AAAAAEG/EE

EEEEEAE<6AE</AAEAEAAA<AA<< MD:Z:129T21 RG:Z:Seq01p NM:i:1 AS:i:146  XS:i:126
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Browser Extensible Data (BED): A text file format used to store genomic regions as coordinates and associated annotations. BED files contain a
header section and a body section.

Header section: It is option

al and begins with “browser or “track”.

Body section: It follows the header and is whitespace or tab separated into 12 fields. The first 3 fields are required. The next 9 fields are optional

and described in https://ge

nome.ucsc.edu/FAQ/FAQformat.html#formatil.

Common Field in Body Section Field Description
chrom Chromosome.
chromStart Start coordinate on the chromosome. The first base in a chromosome is numbered 0.

chromEnd

End coordinate on the chromosome.

name (optional)

Name of the line in the BED file.

score (optional)

Score between 0 and 1000. The actual biological meaning depends on the performed experiment.

strand (optional)

DNA strand orientation.

An Example: The body section.

Chromosome

l Start Coordinate

chrl 172628341
chrl 172629234
chrl 172633473
chrl 172634761
chrl 36931957
chrl 36932830
chrl 36933158
chrl 36933422
chrl 172628341

End Coordinate Name of the Line Score DNA Strand
v v

172628689 NM_000639.2_cds_0_0_chrl_172628342_f 0 +
172629280 NM_000639.2_cds_1_0_chrl 172629235 f 0 +
172633530 NM_000639.2_cds_2_0_chrl 172633474 f 0 +
172635156 NM_000639.2_cds_3_0_chrl_172634762_f 0 +
36932428 NM_000760.3_cds_0_0_chrl 36931958 _r 0 -
36932912 NM_000760.3_cds_1_0_chrl 36932831 r 0 -
36933252 NM_000760.3_cds_2_0_chrl 36933159 r 0

36933563 NM_000760.3_cds_3_0_chrl_36933423 r 0 -
172628689 NM_000639.2_cds_0_0_chrl_172628342_f 0 +

Variant Call Format (VCF) format: The information about variants found at specific positions in a reference genome. VCF files contain a header

section and a body section.

Header section: It begins with “##” and lists the annotations used in the file.
Body section: It follows the header and is tab separated into 10 fields. The column names begin with “#”.

Field in Body section Field Description
CHROM The chromosome on which the variation is called.
POS The position of the variation on the chromosome. The first base in a chromosome is numbered 1. The vcf standard has the indel shifted to
the 5’ most position on the reference.
ID The identifier of the variation. Identifier can vary according to software (e.g., dbDNP id, COSMIC)
REF The reference allele at the position on the chromosome.
ALT The list of alternative alleles at the position.
QUAL A quality score associated with the given alleles.
FILTER The filters the variation has passed.
INFO Fields describe the variation.
FORMAT (optional) More fields describe the variation.
SAMPLE(s) (optional) The values specified in the FORMAT.

An example: The body section.

Alternative Alleles

COSMIC ID of the Variant Reference

POS—Position of the Variant

#CHROM POS ‘ ID

=0;HRUN=1,1;HS_ONLY=0;LEN

25463286 COSM5878665;,C0SM133737 C AT 231 PASS <
AF=0,0.001;A0=0,4;DP=5338;FAO=0,2;FDP=2000;FDVR=5,10;FR=.,.;FRO=1998;FSAF=0,1;FSAR=0,1;FSRF=1324;FSRR=674;FWDB=0.0395807,0.0217611;FXX

=1,1;MLLD=74.9186,134.846;0ALT=A,T;0ID=COSM5878665,COSM133737;0MAPALT=A, T;OP0S=25463286,25463286;0REF=C,C;PB=.,.;

Allele Pass all the Filters
Quality Score of the Alleles

REF ALT QUAL FILTER INFO FORMAT SAMPLE1

PBP=.,.;QD=0.46277;RBI=0.073145,0.0228331;REFB=0.000123902,-
0.000124881;REVB=0.0615106,0.0069139;R0=5326;SAF=0,3;SAR=0,1;SRF=3466;SRR=1860;SSEN=0,0;SSEP=0,0;555B=0,0.00353545;STB=0.5,0.661057;STBP=1,0.726;T
YPE=snp,snp;VARB=0,0.0797347;HS

GT:GQ:DP:FDP:RO:FRO:AQ:FAO:AF:SAR:SAF:SRF:SRR:FSAR:FSAF:FSRF:FSRR <4—— Additional Fields Information About the Variation

0/0:231:5338:2000:5326:1998

Chromosome

:0,4:0,2:0,0.001:0,1:0,3:3466:1860:0,1:0,1:1324:674

More Information About the Variants
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