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	(Chen	et	al.,	2017	Molecular	Metabolism)	

Introduc*on	

						Clinical	features	T1DM	
	
•  Autoimmune	reac;on	against	pancrea;c	β-cells	
•  Lack	of	insulin	produc;on	and	hyperglicemia	
•  At	the	onset	of	the	disease,	30-40%	of	pancrea;c	

islets	are	alive		
	

						Current	treatments	
	
•  Frequent	monitoring	of	blood	glucose	levels	and	

synthe;c	insulin	administra;ons	
•  Clinical	pancrea;c	islet	transplanta;on		

				T1DM	and	cogni*ve	dysfunc*on	

•  Slowing	of	mental	speed		
•  A	diminished	mental	flexibility		
•  Lerning	and	memory	are	spared	

(Allison	L.O’Kell	et	al.,	2017	Diabetes)	



Non-obese	diabe*c	mice	(NOD)	

	
	

Why?	
	
	
Striking	resemblance	to	human	T1DM:	
•  Pathophysiology	
•  Disease	development	
•  Autoimmune	rejec*on	of	islet	transplants	
•  MHC	class	2	share	structural	similari;es	

	
(King	et	al.,	2012	Bri;sh	Journal	of	Pharmacology)	(Allison	L.	O’Kell	et	al.,	2017	Diabetes)	
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PD-L1/PD-1	pathway	

(Natalia	Mar;n-Orozco	et	al.,	2006	JEM)	

Islet	cells	protect	themselves	by	expressing	PD-L1.	
Binding	of	PD-L1	to	PD-1	receptor	downregulates	

T-cell	effector	func*on.	

PD-L1	 PD-1	

(Ben	Nasr	et	al.,	2017	Science	Transla;onal	Medicine)	



PD-L1	KO	in	gra\ed	islets	favored	immune	cell	infiltra*on	and	
decreased	the	islet	func*on.	

Published:	March	18,	2016	

PD-L1	KO	doesn’t	show	impairment	
of	insuline	release.	



Objec*ve	

Experimental	plan	

Restore	the	expression	of	PD-L1	in	pancrea*c	islets	to	block	the	autoimmune	
reac*on,	using	a	modified	 ​𝟑↑𝒓𝒅 	genera*on	Len*viral	vector.	

Laparotomy	and	pancreas	
mobiliza*on	 Len*viral	injec*on	 PD-L1	overexpression	



​𝟑↑𝒓𝒅 	genera*on	Len*virus	

CMV	 R U5	 ψ/RRE	 CMV	
promoter	 CD274	 GFP	 WPRE	cPPT	 R U5	

5’LTR	with	no	U3	 SIN/3’LTR	

238	bp	290	bp	508	bp	

Ad-GFP	

LV-GFP	

Advantage:	
	
•  Long	term	gene	expression	via	stable	vector	

integra;on	into	host	genome;	
•  Capacity	of	infec;ng	both	dividing	and	non-dividing	

cells;	
•  Lack	of	immunogenic	viral	proteins	aier	vector	

transduc;on;	
•  Rela;vely	easy	system	for	vector	manipula;on	and	

produc;on.		
	

(Giannoukakis	N.	et	al.,	1996	Gene	Ther)	



Vector	building	–	Len*virus	

CMV	 Rev	 poliA	CMV	 Gag	 Pol	 poliA	RRE	

CMV	 LCMV	 poliA	

CMV	 R	U5	 ψ/RRE	 CMV	
promoter	 CD274	 GFP	 WPRE	cPPT	 R U5	

5’LTR	with	no	U3	 SIN/3’LTR	

Envelope	vector	

Packaging	vectors	

Transfer	vector	

VSV-G	 LCMV	

Transfer	vector	 Packaging	vectors	

Envelope	vector	

Collect	supernatant	
a\er	24-48	h	

(Kobinger,	2004	Hum	Gene	Ther.)	



Transduc*on	in	vitro	
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WB	

Real-*me	quan*ta*ve	polymerase	chain	reac*on	(PCR)	

PD-L1	

β-ac*n	

WT	 NOD	 NOD	+	
LV-PD-L1	

Islets	infected	with	LV-PD-L1	at	high	dose	show	PD-L1	overexpression	and	no	
toxicity.	
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Transduc*on	in	vivo	

ELISA	
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PD-L1	expression	block	the	autoimmune	reac*on,	
avoiding	the	progressive	distruc*on	of	pancrea*c	islets.		

%
	lo
ss
	o
f	p

an
cr
ea
*c
	Is
le
t	

W
ee
k	
3	

W
ee
k	
9	

W
ee
k	
14
	

WT	
NOD	
NOD	+	LV-PD-L1	

100	

50	

NOD	mice	were	transducted	5	days	before	the	analysis.	
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GFP	expression	for	
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Pimalls	and	solu*ons	

In	the	human	T1DM	is	impossible	to	know	the	accurate	rate	of	loss	of	pancrea;c	islets.	
Unfortunately,	there’s	no	diagnos;c	way	to	detect	diabetes	in	the	early	stage	of	the	disease	and	
this	is	the	main	obstacle	to	our	project.		
Hopefully,	in	future	we	could	treat	diabetes	before	the	onset	of	the	hyperglicemia	and	so	save	
more	islets	direct	in	the	pa;ents’	pancreas,	avoiding	transplants.		
		
	
	
	
Moreover,	islets	are	only	a	small	frac;on	of	the	en;re	pancreas	and	the	surgery	shows	a	high	
percentual	of	allograi	rejec;on.	
In	the	future,	it	might	be	possible	to	work	directly	on	human	pancreas,	in	order	to	restore	the	
PD-L1	expression	and	avoid	autoimmune	reac;on.	
	



Cost	and	*me	

In	vitro	experiments	Len*vector	
construc*on	 In	vivo	experiments	 Results		

1	year	 2	year	

30	WT	mice	C57BL/6J	≈	€	530	
	
85	NOD	mice	≈	€	2.787	
	
Len;vector	produc;on	≈	€	1500		
	
Western	blot	kit	≈	€	2000		
	
RT-PCR	kit	≈	€	500		
	
A293	Cells	100	µg:	€	690	
	
Ultra	sensi;ve	mouse	Insulin	ELISA	kit:	€	320	
	
PD-L1	an;body	3000	µl:	€	300	
	
Stabula;on:	€	25.000/years	
	

In	total	≈	€	35.000	(without	salary	of	researchers)	
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