
Table	of	contents	

	

ABBREVIATION	……………………………...…………………………………………….………..………….1	

SUMMARY	……………………………………….……………………………………………………….………….3	

INTRODUCTION	………………………………….……………………………………………………....…….4	

1.	The	transport	of	amino	acids	across	the	plasma	membrane	…………………………...5	

1.1.	Yeast	amino	acid	transporters	……….………………………………………………………….…..….5	

1.1.1.	Overview	……….………………………………………………………….………………………………...5	

1.1.2.	The	case	of	Gap1	……….……………………………………………………………….………………...7	

1.2.	Mammalian	amino	acid	transporters	……….…………………………………………….………….9	

1.2.1.	overview	……….…………………………………………………………………………………..….…….9	

1.2.2.	the	case	of	SLC7A5	transporter	………………………………………………………………….10	

1.2.2.1.	Structure	and	function	of	the	SLC7A5	transporter	………………………………….10	

1.2.2.2.	SLC7A5	and	mTORC1	………………………………………………………………………….....11	

1.2.2.3.	SLC7A5	and	cancer…………………………………………………………………………………12	

2.	Regulation	of	transporter	endocytosis	……………………………………………….………....14	

2.1.	Overview	of	the	endocytic	pathways	...…………………………………………………….……....14	

2.2.	Importance	of	lipids	in	endocytosis	...…………………………………………………………....…16	

2.3.	Roles	of	ubiquitin	………………………………………………………………………………………...…18	

2.4.	Factors	involved	in	plasma	membrane	transporter	ubiquitylation	……………...……20	

2.4.1.	Ubiquitin	ligases	………………………………………………………………………………………..20	

2.4.2.	arrestins	……………………………………………………………………………………………………21	

2.5.	Regulation	of	transporter	ubiquitylation	in	yeast	…………………………………………….22	

2.6.	The	example	of	SLC7A5	and	SLC3A2	……………………………………………………………….25	

3.	Signalling	pathways	associated	with	endocytosis	………………….………….…………..27	

3.1.	The	TOR	pathway	……………………………………………………………...………...…………………27	



3.1.1.	The	complexes	TORC1	and	TORC2	………………………………….…………………………..28	

3.1.2.	Regulation	of	TORC1/mTORC1	by	amino	acids	……………….…………………………..28	

3.1.3.	Downstream	targets	of	TORC1/mTORC1	in	protein	regulation	……………………31	

3.1.4.	Importance	of	mTORC1	in	cancer	………………………………………………………….……31	

3.2.	THE	PKC	pathway	……………………………………………………..…………………………………...32	

3.2.1.	Members	of	the	PKC	family	…………………………………….…………………………………..34	

3.2.2.	PKC	and	cancer	…………………………………………………….……………………………………34	

OBJECTIVES	……………………………………………………………………………………………………...36	

RESULTS		……………………………………………………………………………………………………………38	

1.	 Paper	 1:	 FTY720-induced	 endocytosis	 of	 yeast	 and	 human	 amino	 acid	
transporters	 is	 preceded	 by	 reduction	 of	 their	 inherent	 activity	 and	 TORC1	
inhibition………………………………………………………………………………………………………..….....39	

1.1.	Background………………………………………………….…………………………………………………39	

1.2.	Results	and	discussion………………………………………………………..…………………...……...40	

2.	 Paper	 2:	 Ubiquitylation	 and	 endocytosis	 of	 the	 LAT1/SLC7A5	 human	 amino	
acid	transporter	……………………...…………………….…………………………………………..…………65	

2.1.	Background	…………………………………………………………………………………….….……...…..65	

2.2.	Results	and	discussion	…………………………………………………..…………………….…………66	

DISCUSSION	AND	PERSPECTIVES……………………………….……………………………94	

1.	FTY720-induced	endocytosis	of	amino	acid	permeases	in	yeast	and	LAT1	in	human	
cells		………………………………………………………………………………………………………………………95	

2.	Protein	kinase	C-dependent	ubiquitylation	and	endocytosis	of	the	human	amino	acid	
transporter	LAT1	……………..…………………………………………………………………………………….97	

ANNEXES	……………………………………………………………………………………….……………..….100	

MATERIALS	AND	METHODS	……………………………………………………….……..…….129	

REFERENCES	………………………………………………………………………………………………….131	

	


