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The	Project:		



Steps	of	Program:	
First,	I	wrote	a	function	to	read	fasta	files	and	output	the	sequence	in	a	string	
	
Function	to	calculate	scores	of	possible	Alignments	

• This	program	required	3	tables	containing	the	scores	of	possible	alignments,	
and	3	backtrack	tables	to	keep	track	of	moves	within	each	table.		Each	node	
of	each	table	refers	to	index	i	of	string	1,	and	index	j	of	string	2.		The	value	at	
each	node	[i][j]	is	set	to	the	highest	possible	score.		The	corresponding	
backtrack	table	recorded	what	“move”	the	highest	value	corresponded	with.			

• Best	Possible	Score	at	indices:	
o In	the	upper	and	lower	tables	–	scores	corresponded	to	either	

initializing	a	gap	or	extending	a	gap		 	
§ Ex:	lower	table	

• Extending	a	gap:	middle[i-1][j]	–	initializing	gap	penalty	
• Initializing	a	gap:		lower	[i-1][j]-	gap	extension	penalty		

o For	the	middle	table	there	are	3	options	at	each	node:		
§ Match/mismatch:	middle	[i-1][j-1]+score	

• The	score	was	calculated	using	a	function	from	‘scoring	



• A	string	called	Table	was	created.		This	value	keeps	track	of	which	table	the	
function	in	in.		As	the	alignment	moves	between	tables,	this	string	is	altered.		
This	value	is	initially	set	to	‘M’	as	it	starts	in	the	middle	table	

• To	iterate	backwards,	use	a	while	statement:	While	backtrack	does	not	equal	
starting	value	

o 



A.	Global	alignment	with	constant	penalties	 	 			B.	Global	alignment	with	affine	gap	penalties	



lengths	of	these	sequences.		The	length	comparison	also	highlights	the	weight	of	the	
similarities	between	the	rat	and	mouse	mRNAs.		Despite	the	fact	that	this	
comparison	has	a	much	larger	length	difference	than	the	human-mouse	comparison,	
it	has	a	much	higher	score.			

	

	
Figure	1.		Global	alignment	scores	between	human,	mouse	and	rat	mRNA	sequences	of	the	
OXTR	sequence.		Both	affine	gap	penalties,	and	constant	penalties	are	shown.		The	
difference	in	length	of	the	mRNA’s	for	each	comparison	are	also	shown.			
	
	 Overall	this	data	demonstrates	that	the	OXTR	mRNA	sequence	is	somewhat	


