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Me…Born	and	raised	in	the	Netherlands	
During	my	study	I	lived	9	months	in	Portland,	USA	
PhD	on	Petunia	hybrida	flower	colora3on	(vacualor	pH	regula3on),	Free	
University	Amsterdam	
Post-doc	The	Sainsbury	Lab	in	Norwich,	UK	
Currently	Senior	Research	Scien3s	at	Earlham	Ins3ture	(TGAC)	
Future...moving	back	to	the	Netherlands	(next	month)	





But	first…..DNA	

Each	human	cell	contain	~	2	meter	DNA	
(3.2	billion	nucleo3des)	





Phosphate	group	

Sugar	group	







Hydrogen	bond	

phosphodiester	bond	



E.coli	virus	Phi174	à	5386	bp	
E.coli	à	4	Mb	(4	Million	bp)	
Candidatus	Carsonella	ruddii	à	160Kb	(160.000	bp)	
A.	Tumerfaciens	à		4Mb	(4,674,062	bp)	
Fruidly	à	122	Mb	(122,653,977	bp)	
C.Elegans	à	100Mb	(100,258,171	bp)	
Arabidopsis	à	135	Mb	
Human	à	3.2	Gb	
Wheat	à	17	Gb	



To	understand	biology,	knowing	the	DNA	
sequence	of	an	organism	or	popula3on	of	
organisms	is	very	useful	

“DNA	sequencing	is	the	process	of	
determining	the	precise	order	of	nucleo3des	
(A,C,G	and	T)	within	a	DNA	molecule.	It	
includes	any	method	or	technology	that	is	
used	to	determine	the	order	of	the	four	bases
—adenine,	guanine,	cytosine,	and	thymine—
in	a	strand	of	DNA”	



Sequence	history	



Ideal	world	
There	is	no	technique	available	to	sequence	en3re	genomes/chromosome	
We	always	have	to	break	the	DNA	in	liile	pieces	and	determine	DNA	sequence	

>	50	nt	



More	on	this	Thursday	morning	



library	prepara3on	
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DNA	library	prep	
Genome	

Fragment	Genome	
50	to	500bp,	sonica3on	
or	mechanically	

A	tailing	to	the	3ʹ-
end	of	each	DNA	

fragment	
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End	Repair	:DNA	ends	
are	blunt	ended		
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Illumina	library	
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DNA	library	prep:	shearing	DNA	in	small	fragments	

DNA	extrac3on:	
-  CTAB	
-  DNA	extrac3on	kit	

Shearing	DNA	
-  Sonica3on	
-  Mechanically	



DNA	fragmenta5on	using	Tn5	Transposase	

Transposase	is	an	enzyme	that	binds	to	the	end	of	a	transposon	and	
catalyzes	the	movement	of	the	transposon	to	another	part	of	the	
genome	by	a	cut	and	paste	mechanism	or	a	replica3ve	transposi3on	
mechanism	

A	transposable	element	(TE	or	transposon)	is	a	DNA	sequence	that	can	
change	its	posi3on	within	a	genome,	

Tn5	and	other	transposases	are	generally	inac3ve.	Introduced	
muta3ons	make	the	Tn5	transposase	very	ac3ve	and	consequently,	the	
transposon	randomly	inserts	into	the	DNA.	







RNA	library	prepara3on	
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1)	rRNA	deple3on	
2)	mRNA	enrichment	



1)	rRNA	deple3on	–	illumina	library	prep	



2)	mRNA	enrichment	–	SMARTseq2	



Nextera	library	prep	today	and	tomorrow	



Bio	analyzer	trace	of	successful	library	construc3on	



Good	luck	


