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• Brief	evaluaKon	of	the	thesis	quality	and	overall	structure	of	the	dissertaKon.	
The	thesis	describes	an	interesOng	case	of	machine	learning	techniques	applicaOon	for	studying	a	biological	
mechanism	-	CRISPR	mechanics.	In	parOcular,	the	author	studies	potenOal	off-target	event	detecOon	and	cleavage	
efficiency	esOmaOon.	For	this	purpose,	he	applies	a	set	of	state-of-the-art	methods	-	Deep	Neural	Networks,	
Explainable	Machine	Learning,	and	Uncertainty	QuanOficaOon.	The	thesis	consists	of	three	main	parts	-	one	
describing	an	applicaOon	of	Capsule	Networks	approach	(and	matching	the	author’s	ScienOfic	Reports	paper),	and	
other	two	describing	gRNA	selecOon	and	off-target	events	topics.	

• The	relevance	of	the	topic	of	dissertaKon	work	to	its	actual	content.	
As	the	thesis	presents	applicaOons	of	neural	network	methods	for	studying	CRISPR	machinery,	the	topic	of	the	
thesis	is	relevant	to	its	actual	content.	

• The	relevance	of	the	methods	used	in	the	dissertaKon.	
Methods	used	in	the	thesis	are	relevant	and	applied	correctly,	to	my	best	knowledge.	The	used	methods	are	well	
described	and	presented	with	enough	details.	

• The	scienKfic	significance	of	the	results	obtained	and	their	compliance	with	the	internaKonal	level	and	current	
state	of	the	art.	
ApplicaOon	of	neural	networks	for	studying	biological	quesOons	is	a	hot	topic	at	the	internaOonal	level,	as	well	as	
CRISPR.	Therefore,	the	thesis	has	high	scienOfic	significance.	The	author	applies	state-of-the-art	methods	for	
studying	CRISPR	mechanics.	

• The	relevance	of	the	obtained	results	to	applicaKons	(if	applicable).	

• The	quality	of	publicaKons.	
High	enough	to	pass	the	PhD	program	requirements.	

The	summary	of	issues	to	be	addressed	before/during	the	thesis	defence.	

The	thesis	is	clearly	wri]en	and	presents	high-quality	research	work,	which	passed	the	review	process	in	respec^ul	scienOfic	
journals.	Therefore,	I	only	have	two	quesOons	regarding	the	presented	research:	

1) In	Chapter	6,	the	author	applies	10-fold	CV	as	a	method	for	benchmarking	different	methods.	However,	K-fold	CV	might	
be	dangerous	 in	terms	of	overficng.	 If	the	dataset	has	some	intrinsic	noise	or	a	technical	arOfact,	which	is	specific	to	
this	parOcular	dataset,	models	might	learn	this	arOfact	instead	of	the	real	biological	signal.	And	because	the	models	are	
trained	and	tested	on	the	same	dataset	(even	though	on	different	chunks	of	it),	the	model	that	learns	this	arOfact	best	
gets	 the	best	performance	metrics.	A	 safer	benchmarking	strategy	would	be	 to	 train	models	on	one	dataset	and	 test	
them	on	another	dataset.	Two	datasets	obtained	in	different	labs	would	fit	perfectly	for	this	task.	If	two	such	datasets	
are	available.	Did	the	author	try	this	approach?	

2) The	author	applies	advanced	neural	network	models	for	solving	a	classificaOon	task	in	this	thesis.	But	did	he	try	a	simple	
logisOc	regression?	I	wonder	what	performance	metrics	would	it	show.	If	it	is	applicable	at	all.	

The	 literature	 review	 presents	 a	 comprehensive	 descripOon	 of	 exisOng	 knowledge	 on	 CRISPR-Cas	 system	 and	 biological	
applicaOons	 of	machine	 learning	methods	 used	 in	 the	 thesis.	 It	 is	well	wri]en	 and	 contains	 all	 the	 details	 necessary	 for	
understanding	 of	 the	 research	 presented	 in	 next	 chapters.	 Other	 chapters	 are	 clearly	 wri]en	 as	 well	 and	 I	 have	 no	
suggesOons	on	possible	improvements	of	their	contents.



Provisional	RecommendaKon

V	I	recommend	that	the	candidate	should	defend	the	thesis	by	means	of	a	formal	thesis	defense

	 I	recommend	that	the	candidate	should	defend	the	thesis	by	means	of	a	formal	thesis	defense	only	
aDer	 appropriate	 changes	 would	 be	 introduced	 in	 candidate’s	 thesis	 according	 to	 the	
recommendaFons	of	the	present	report

	The	thesis	 is	not	acceptable	and	I	recommend	that	the	candidate	be	exempt	from	the	formal	thesis	
defense


