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Re:	Supervisor’s	report	on	Tomáš	Brabec’	Diploma	thesis:	

Novel	mechanisms	of	Tcell-mediated	intestinal	autoimmunity	to	Paneth	cells.	

	

The	 study	 describes	 the	 investigation	 into	 mechanisms	 that	 underpin	 inflammatory	 autoimmune	
destruction	 of	 intestinal	 Paneth	 cells	 (PCs).	 This	 is	 currently	 a	 highly	 competitive	 field	 in	
immunological	 research,	but	also	the	one	which	still	 lacks	clearly	defined	 initial	event(s)	associated	
with	the	onset	of	pathological	processes	leading	to	inflammatory	autoimmunity	in	the	gut.	While	the	
main	 intestinal	 cellular	and	 functional	entities	 that	 form	a	complex	 interaction	network	controlling	
the	 homeostasis	 in	 the	 gut,	 such	 as	 Paneth	 cells,	 immune	 system	 and	 microbiota,	 have	 been	
characterized,	 their	 interactome,	 relationship	 and	 interdependencies	 remain	 unclear.	 In	 addition,	
processes	 of	 central	 tolerance	 and	 T	 cell	 negative	 selection	 that	 are	 critical	 in	 keeping	 immune	
system	tolerant	 to	peripheral	 tissues	and	cells,	 including	PCs,	 can	also	severely	affect	 the	 interplay	
between	 these	 functional	 intestinal	 elements.	 In	 turn,	 PC’s	 secretory	 product,	 enteric	 alpha	
defensins,	are	critical	 in	keeping	healthy	microbiota	in	balanced	state.	Dysregulation	of	this	process	
often	leads	to	an	overgrowth	of	Segmented	filamentous	bacteria	(SFB),	which	are	capable	to	induce	
intestinal	 Th17	 responses,	 and	 thus	 exacerbate	 inflammation.	 If	 central	 tolerance	 is	 breached	 and	
autoreactive	 T	 cells	 which	 target	 PCs	 exit	 the	 thymus,	 the	 combination	 of	 autoreactivity	 and	
enhanced	Th17	environment	could	result	in	inflammatory	autoimmunity.	Thus,	the	main	objective	of	
Tomas’	 thesis	 was	 to	 test	 the	 contribution	 of	 particular	 components	 of	 autoimmune	 T	 cell	
compartment	as	well	as	elements	of	Th17	signaling	on	a	common	cellular	target	of	these	two	events,	
PCs.	This	work	provided	Tomas	with	a	very	broad	platform	of	advanced	methods	which	were	used	
and	explored	for	delineating	main	functional	components	involved	in	this	process.		

	

Tomas	 Brabec	 joined	my	 research	 group	 in	 2014.	He	 is	 a	 very	 special	 breed	 of	 new	 generation	 of	
scientists.	Highly	motivated,	with	strong	positive	attitude,	100%	dedicated	to	projects	they	work	on.	
During	 the	 last	 3	 years,	 Tomas	 became	 familiar	 with	 many	 aspects	 of	 immunity	 and	 immune	
tolerance	 and	 established	 himself	 as	 a	 very	 active	member	 of	 our	 research	 team.	He	 very	 quickly	



	

	
	

adapted	to	laboratory	life	and	routine.	He	is	able	to	work	independently,	and	also	as	a	team	member,	
can	come	up	with	new	ideas,	ask	critical	questions	and	suggests	experimental	schemes	with	aim	to	
address	unresolved	issues.	Two	years	ago,	Tomas	commenced	to	work	on	his	master	thesis	with	two	
related	aims.		One	focused	on	the	generation	of	new	transgeneic	mouse	strain	with	TCR	specific	for	
enteric	defensins,	 and	 the	 second,	 the	mechanisms	 regulating	 the	 relationship	between	PCs	and	T	
cells.	For	simplicity	and	focused	outline	of	his	thesis,	the	presented	work	contains	results	only	from	
the	 latter	 topic.	 There,	 among	 other	 interesting	 observations,	 he	 describes	 a	 novel,	 and	 so	 far	
unknow	mechanism	how	Th17	T	 cells	 can	directly,	 via	production	of	 IL17,	 affect	 the	degranulation	
and	 diminishment	 of	 PCs.	 I	 consider	 his	 work	 as	 a	 testament	 of	 his	 intelectual	 agility	 and	
methodological	 skills.	 The	 fact	 that	 Tomas	 could	 during	 his	 gradual	 studies	 handle	 two	 technically	
demanding	 topics,	 atests	 that	 he	 is	 a	 prototype	of	 student	with	unwavering	dedication	 and	bright	
scientific	future.		

Tomas	 is	 knowledgeable,	 diligent,	 and	well	 organized	 student.	 His	 thesis	 represents	 an	 initial	 step	
towards	the	characterization	of	novel	signaling	pathway	which	can	have	not	only	academic	but	also	
clinical	implementation.	I’m	very	excited	that	he	will	continue	to	work	on	this	and	related	topics	as	a	
PhD	student	in	my	laboratory.	Based	on	the	above	evaluation,	I	recommend	Tomas’	Brabec’s	thesis	
to	be	accepted	as	the	fulfilment	of	requirements	for	the	degree	of	Master	of	Science.		
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