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Summary:

Dysregulation	 of	 small	 RNA	 abundances	 and	 their	 RNA	 modifications	 is	 a	 well-known	 feature	 in	 cancer	 cells,	 which	 leads	 to	 enhanced	 expression	 of	 specific
oncogenic	 transcripts	 and	 proteins	 [1,2].	Despite	 the	well-established	 association	 between	 small	RNA	dysregulation	 and	 cancer	 progression	 and	malignancy,	 small
RNA	abundances	and	modifications	are	still	not	being	used	as	screening,	diagnostic	or	prognostic	markers	for	cancer	detection	or	progression,	mainly	due	to	the	lack	of
a	 simple,	 unbiased	 and	 cost-effective	 method	 to	 quantify	 small	 RNA	 abundances	 and	 their	 modifications.	Our	 laboratory	 has	 pioneered	 the	 use	 of	 direct	 RNA
sequencing	for	the	detection	and	quantification	of	RNA	abundances	and	their	modifications,	including	both	development	of	improved	library	preparation	protocols	as
well	as	the	development	of	novel	algorithms	to	predict	and	quantify	RNA	modifications	[3-5].	Here	we	propose	to	use	native	RNA	nanopore	sequencing	technology	to
predict	the	malignancy	of	biological	samples	in	a	high-throughput,	rapid,	multiplexed	and	cost-effective	manner.	Specifically,	the	candidate	MSc	student	will	benefit
from	a	recently	developed	method	in	our	lab	to	sequence	small	RNAs	using	nanopore	sequencing.	The	candidate	will	then	develop	and	apply	deep	learning	algorithms
to	classify	small	RNA	profiles	into	"normal",	"tumoral"	and	"metastasic".	Once	the	classification	model	is	benchmarked	and	validated	using	cell	lines,	the	methodology
will	then	be	applied	to	patient-derived	samples.
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Expected	skills::

python	(required),	R	(required),	prior	experience	with	machine	learning	is	a	plus	but	not	required,	familiarity	with	third-generation	sequencing	(e.g.	nanopore)	is	a	plus
but	not	required
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Possibility	of	funding::

To	be	discussed

Possible	continuity	with	PhD:	:

To	be	discussed

Comments:

Option	for	funding,	as	well	as	option	for	PhD	continuity.

.


