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Supplementary Figure 1: Alignment of multiple FLCN sequences with their respective 
yeast orthologue, Lst7. Multiple sequence alignment and secondary structure prediction of 
FLCN sequences from different species were made with PROMALS3D software (Pei, Kim, 
and Grishin 2008). Blue residues correspond to putative β-strands while red residues to possible 
α-helices. The consensus secondary structure is represented following the next code:  e 
corresponds to β-strands and h to α-helices. Basic structural elements and domains based on 
the two recent human FLCN-FNIP2 structures (PDB: 6NZD, PDB: 6ULG) (Lawrence et al. 
2019; Shen et al. 2019) are displayed on the top of the alignment. Protein sequences available 
in Uniprot (FLCN human: Q8NFG4, FLCN mouse: Q8QZS3, FLCN D.melanogaster 
Q9VS33, Lst7 S.cerevisiae P53237) and GenBank (Lst7 K.lactis QEU59399.1).  

  



 

 



 

Supplementary Figure 2: Alignment of multiple FNIP2 sequences with their respective 
yeast orthologue, Lst4. Multiple sequence alignment and secondary structure prediction of 
FNIP2 sequences from different species were made with PROMALS3D software (Pei, Kim, 
and Grishin 2008). Blue residues correspond to putative β-strands while red residues to 
potential α-helices. The consensus secondary structure is represented following the next code:  
e corresponds to β-strands and h to α-helices. Basic structural elements and domains based on 
the two recent human FLCN-FNIP2 structures (PDB: 6NZD, PDB: 6ULG) (Lawrence et al. 
2019; Shen et al. 2019)are displayed on the top of the alignment.  Protein sequences from 
Uniprot (FNIP2 human: Q9P278, FNIP2 mouse: Q80TD3, GH23617p D.melanogaster 
Q8T0L7, Lst4 S.cerevisiae P34239, Lst7 K.lactis Q6CXP4).  

 



 

Supplementary Figure 3: The Rag GTPases. (A) Schematic representation of the human Rag 
GTPases with domains coloured accordingly and typical regulatory elements from GTPases 
highlighted in small boxes. Top ruler represents number of amino acids. (B) RagA-RagC 
heterodimer structure with GTP and GDP bound respectively (PDB: 6U62) (Rogala et al. 
2019). Both Rag GTPases are shown in cartoon representation, with RagA shown in gold and 
RagC in yellow. (C) Structure of the RagA-RagC heterodimer on its active nucleotide state 
(PDB: 6U62) (Rogala et al. 2019). Switch and interswitch regions from RagA-GTP are 
coloured according to the legend on the left. (D) Structure of the RagA-RagC heterodimer 
when it forms complex with Ragulator and FLCN-FNIP2 (PDB: 6NZD) (Lawrence et al. 
2019). In this case, the Rag GTPase heterodimer is on its inactive nucleotide binding state, that 
is RagA-GDP and RagC-GTP (XTPγS). Switch and interswitch regions from RagC-GTP are 
coloured according to the legend on the right.  
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