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Nanopipe	is	a	web-based	tool	for	fast	and	easy	processing	and	analysis	of	the	MinIon	sequencing	data.	
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Basecalling	for	MinION	sequencing	reads	
	

*change	in	current	
		dura.on	of	the	signal	
		noise	signal	

MinKNOW	detects	events		
that	are	measurements	of		
5	subsequent	nucleo.des	

Albacore	does	basecalling:	



Basecalling	for	MinION	sequencing	reads	
	

MinKNOW,	Albacore	use	Recurrent	Neural	Network	mechanism:	it	can	learn	and	is	trained	on	mul.ple	data		
from	MinIon	sequencing	

one	.fast5/.fastq	file	per	one	read	



.fast5	is	a	type	of	the	Hierarchical	Data	Format	(HDF)	and	designed	for	the	storage	of	big	datasets	
	
It	is	binary	–	not	readable	by	human	
	
HDFview	–	the	tool	to	see	HGF	files:	
	

.fast5	file	format		
	

.fastq	file	format		
	

Each	entry	consists	of	4	lines:	
	
@header	
sequence	
+	
quality	(coded	by	ASCII	symbols:	hfps://en.wikipedia.org/wiki/FASTQ_format#Encoding)	
	
	
Poretools	is	the	tool	developed	for	MinIon	to	convert	.fasta5	files	to	.fastq	or	.fasta	files	
	
Recently	Albacore	basecaller	has	allowed	to	create	directly	.fast5	or	.fastq	files	J		
	
	



How	HDFview	looks	like:	
	
hfps://support.hdfgroup.org	

.fastq	file	
(contains	base	quality	info)	

Raw	signal	
(current	from	a	MinIon	channel)	



	
contains	2	lines:	>header	and	sequence	
	
>ff6c98dd-bce9-4a2b-bf13-081841413c94_Basecall_2D_minion_20170511_Ae_aegyp.	
GCGCTGGTTCAGTTACATATTGCTAGGGTTAAGCAGTGGTGACCACAGATTTTTATGATTTATGGATT	
CTTTTCTTCTGGCTACATTACTGGAACAGAGCCTGCTTCTCAACAGTGTTCTTATGAACGCTTCAGCTTA	
GTATAAAGGC			
>4c8a2487-0e13-41a6-ac7b-6cd2of5eb95_Basecall_2D_minion_20170511_Ae_aegyp.	
TACGCGGTGACAAAAACGTGCGTACCGGCAACCGCATGTTGAAACAGGAAAACGTACAAAGGACCC	
TCGCAAAATGCGCGACAAAATCTGCAACGTACAACATGCGATAAACGTGCGTGAGGAGATC	
>…..	
	
>	sing	is		convenient	marker	to	brows	through	the	.fasta	files	

.fasta	file	format		
	



Nanopipe	from	Münster:	why	it	is	a	pipe?	
	
	
	



Web	interface	



Nanopipe’s	workflow	



1)	LAST	sequence	aligner	maps	MinIon-produced	reads	to	a	target	(selected	region,	exon,	gene,	genome)	
	
	

		

Key	steps	of	Nanopipe	

Mar.n	Frith	
University	of	Tokyo,		
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Other	aligners:	BLAST	(psi-BLAST,	delta-BLAST),	HMMER,	MUSCLE,	MAFFT…	
	
File	formats	that	are	important	to	know	when	working	with	mapped	reads:		

	 	.maf		
	 	.sam	
	 	.bam		



.maf	file	format	–	shows	pairs	of	aligned	sequences	with	the	coordinates	

Seq.name|	Align.start|		Align.length|	Seq.length	



.bam	and	.sam	file	format	–	informa.ve	about	alignment	of	sequences	to	a	target	

.bam	is	a	binary	file	(humans	can	not	read),	it	contains	a	lot	of	informa.on	about	the	alignment.		
Important	part	is	the	HEADER	and	FLAGs	specifica.ons		
(hfps://broadins.tute.github.io/picard/explain-flags.html)		
	
	
.sam	format	is	the	readable	version	of	.bam	(some	info	is	casted	away):	



Files’	formats	used	for	storing	sequences,	sequencing	results:	
	
.fast5	–	big,	binary	(cant	read),	contain	a	lot	of	metadata	
.fastq	–	readable	by	human,	contains	sequences	and	sequence	quality	
.fasta	–	readable,	contains	sequences	
	
	
Files’	formats	used	for	storing	results	of	sequence	alignment:	
	
.maf	–	contains	pairs	of	aligned	sequences	with	the	alignment’s	coordinates;	for	example,	used	by	LAST	
.bam	–	binary	format,	includes	aligned	sequences,	coordinates,	informa.on	about	bioinforma.cs		

				processing,	quality,	…	Was	created	as	a	compact	version	of	.bam	file	to	safe	space	
.sam	–	human	readable	version	of	.bam,	much	bigger	in	size	
	
.fastq/.fasta	and	.bam	files	are	widely	used	in	all	DNA/RNA	bioinforma.cs	analysis	

Summary:	files’	formats	
	



Nanopipe’s	workflow	



What	is	Consensus	Sequence?	
	



Key	steps	of	Nanopipe	

2)	Tracing	muta.ons	(nucleo.de	frequency	at	a	par.cular	posi.on)	–	majority	rule,	i.e.	
If	alternate	nucleo.de	is	>=50%	(?)	
	
	
3)	Genera.ng	consensus	sequence	and	comparing	it	to	the	target	sequence	–	MUSCLE	aligner		
(using	IUPAC	symbols	in	ambiguous	situa.on,	for	example,	“R”	means	“A	or	G”,	“Y”	–	for	“C	or	T”	
(see	hfp://www.bioinforma.cs.org/sms/iupac.html	or	on	Nanopipe	help-page:	
hfp://bioinforma.cs.uni-muenster.de/tools/nanopipe/usage/		)		

Nanopipe	helps	us	to…	

-  See	if	our	sequencing	worked	
-  Detect	inser.ons/dele.ons	and	nucleo.de	varia.ons	
-  Visualiza.on	of	the	experiment	
-  We	have	the	consensus	sequence	of	our	sample	
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We	can	see	how	our	reads	map	to	the	target	

IGV-viewer	so|ware	uses	.bam	files	and	.fasta	file	of	the	target	sequence		
IGV-viewer	is	easy	to	install	and	use	
	
Let’s	install	IGVview	and	SEE	the	results	of	our	MinIon	sequencing	J	
	
	
	
	
1)	Go	to	hfps://so|ware.broadins.tute.org/so|ware/igv/download		
	
2)	Click	“Download	Windows	Package”	
	
3)	“unzip”	the	downloaded	folder	then	open	it,	open	next	folder	and	click	“igv”	icon.	
	
4)	Wait	1	minute,	do	nothing	J	
	
5)	Voila	
	
	
*The	link	to	the	.fasta	files	with	the	target	sequences:		
hfp://bioinforma.cs.uni-muenster.de/share/Bangkok_2017		



Tools	from	Oxford	Nanopore	

Metagenomics	analysis:	iden.fying	different	taxa	in	mixed	samples	(soil,	food,	human	mucus,…)	
	
	
	
EPI2ME																						à	WIMP	(“what	is	in	my	pot”)	:	prokaryotes,	fungi,	archaea	
Bioinforma.cs	cluster	
(amazon	cloud	based)							à	S16	:	eukaryotes,	prokaryotes,	fungi,	archaea	



Find	the	PDF	with	the	presenta.ons	here:	
	
	
hfp://www.compgen.uni-muenster.de/home/presenta.ons/	



Prac.cal	session	

Go	to	hfp://bioinforma.cs.uni-muenster.de/tools/nanopipe/		
	

	 	 	 	and	let	it	begin			



*a	hint:	when	you	finally	obtain	your	sequencing	reads	it	is	important	to	know	
their	quality.	One	of	the	tools	(simple	and	good	J)	is	FASTQC.	
	
Download	FASTQC:	hfp://www.bioinforma.cs.babraham.ac.uk/projects/fastqc/		
	

Reads	quality	


