
File	Formats	and	Addi/onal	Read	
Mapping	Details	



FILE	FORMATS	



fasta	format	

>sequence	name	
ACTGACTGACTG…	(sequence)	

•  Charactersis/cs:	
– Alterna/ng	2	line	structure.	
– Single	fasta	file	can	have	infinite	number	of	
sequences	in	it.	

– Can	be	used	for	reference	as	well	as	data.	



fastq	format	
@HWI-ST1097:104:D13TNACXX:4:1101:1715:2142 1:N:0:CGATGT 

GCGTTGGTGGCATAGTGGTGAGCATAGCTGCCTTCCAAGCAGTTATGGGAG 
+ 

=<@BDDD=A;+2C9F<CB?;CGGA<<ACEE*1?C:D>DE=FC*0BAG?DB6 

 

•  Charactersis/cs:	
–  4line	structure:	read	informa/on,	sequence,	“+”,	quality	
–  Standard	output	for	NGS	data	
–  hPps://en.wikipedia.org/wiki/FASTQ_format		



SAM	file	

•  Community	flat	file/database	format	that	
describes	how	reads	align	to	a	reference	(and	
can	also	include	unmapped	reads).	

•  Can	tag	reads	as	being	from	different	
instrument	runs	/	technologies	/	samples.	

•  Going	forward	you	use	the	reference	file	and	
the	SAM/BAM,	no	longer	need	the	FASTQ.	

•  Tab	delimited	with	fixed	columns	followed	by	
arbitrary	user-extendable	key:data	values.	



2	SAM	lines	format	example	

•  SRR030257.264529 	99	NC_012967 	1521 	29
	34M2S 	= 	1564 	79
	CTGGCCATTATCTCGGTGGTAGGACATGGCATGCCC
	AAAAAA;AA;AAAAAA??A%.;?&'3735',()0*,	XT:A:M
	NM:i:3 	SM:i:29 	AM:i:29 	XM:i:3	XO:i:0	XG:i:0
	MD:Z:23T0G4T4	

•  SRR030257.2669090 	147 	NC_012967 	1521
	60	36M 	= 	1458 	-°©-99
	CTGGCCATTATCTCGGTGGTAGGTGATGGTATGCGC
	<<9:<<AAAAAAAAAAAAAAAAAAAAAAAAAAAAA
	XT:A:U 	NM:i:0 	SM:i:37 	AM:i:37 	X0:i:1 	X1:i:0
	XM:i:0	XO:i:0	XG:i:0	MD:Z:36 		

•  NOTE:	white	space	is	TABS	not	space	



SAM	file	format	con/nued	



SAM	format	‘CIGAR’	(Concise	Idiosyncra/c	
Gapped	Alignment	Report)	strings	



BAM	files	

•  "Human	readable"	text	(SAM)	and	GZIP	
compressed	binary	(BAM)	versions.	

•  BAM	files	can	be	sorted	and	indexed,	so	that	
all	reads	mapped	to	a	given	window	of	the	
reference	genome	can	be	retrieved	rapidly	
(for	display	or	processing).	

•  SAMtools	package	can	calculate	stats	and	
perform	basic	genome	variant	calling.	



BAM	file	format	

•  As	much	as	cigar	strings	may	evoke	memories	
of	looking	at	the	matrix	code,	BAM	formats	
are	actually	wriPen	in	binary	and	as	such	are	
converted	from	SAM	files	not	wriPen	by	mere	
humans.		



MAPPING	DETAILS	







Alignment	

•  Dynamic	programming	algorithm:	(Smith-
Waterman	|	Needleman-Wunsch)	


