SUPPLEMENTARY DATA

Molecular dynamics

Molecular modeling. A fragment sequence of 24 residues encompassing the region of interest of WT-
KISSIR, i.e. the last intracellular domain (Figure Sla), has been taken (Figure S1b). The extra
repetition adds 3 residues leading to a fragment length of 27 residues for PRR-KISS1R (Figure S1c).

I-Tasser webserver (http://zhanglab.ccmb.med.umich.edu/I-TASSER/, Figure S1d) was used to

generate potential structural models of these two protein fragments (1, 2). I-Tasser has been
successfully assessed at the last four CASP meeting as the best de novo approach. It is a complex
combination of multiple approaches including the prediction of secondary structures, protein contacts
and solvent accessibility, threading approach LOMETS, of potential binding sites ... Hundreds of
structural models are generated, optimized and then clustered. The best five structural models were
selected based on the lower C-scores (2). Using Modeller software v9.8 (3), the repetitions were
constrained to adopt a PPII conformation ((4), Figure S1e), lower DOPE scores were used to select the
best conformations each time. This led us to obtain 10 structural models for each of the two protein
fragments. SCWRL4 was used to optimize the side-chain positions (5).

Molecular simulations. Molecular dynamics (MD) simulations were performed with GROMACS 4.0.5
software (5-9) using OPLS-AA force field (10) for proteins and the TIP 4P model for water was used
(11) (Figure S1f). The structure was then immersed in a periodic water box neutralized with Na* or CI’
counterions. Each system was then energy-minimized with the steepest-descent algorithm for 1000
steps. Once the system was heated at 300K, MD simulation was performed in NPT together, with both
temperature and pressure kept constant at 300 K and 1 bar, respectively, using the Berendsen
algorithm (12). The coupling time constants were t=0.1 ps and t=0.5 ps for temperature and pressure,
respectively. Bond lengths were constrained with the LINCS algorithm (13), which allowed an
integration step of 2fs. The generalized reaction field algorithm (14) was used for long-range
electrostatic interactions using a dielectric constant of 54 and a cut-off of 1.4 nm for non-bonded
interactions. A MD simulation was first performed for 100 ps, with protein atom positions constrained

while both ions and water molecules were free. Then, the simulation was fully relaxed and


http://zhanglab.ccmb.med.umich.edu/I-TASSER/

equilibrated for 5 or 50 ns. The coordinates were recorded at every ps interval. The MD was checked
and analyzed using Gromacs tools.

Local protein structure analysis. The 20 structure model simulations were analyzed using secondary
structure assigned by the DSSP software (15). PPIl were assigned using a recently published
development based on DSSP (16).

In the same way, Protein Blocks (PBs) analyses were performed (17). PBs (18) correspond to a set of
16 local prototypes, labeled from a to p (see Figure S1h), of 5 residue length, clustered based on F, Y
dihedral angles description. They were obtained using an unsupervised classifier similar to Kohonen
Maps (19) and Hidden Markov Models (20). The PBs m and d can be roughly described as prototypes
for central alpha-helix and central beta-strand, respectively. PBs a through ¢ primarily represent the N-
cap region of fstband while PBs e and f correspond to the C-caps; PBs g through j are specific to
coils, k and | correspond to the N cap region of alpha-helix, and PBs n through p to that of C-caps.
PPII helices correspond mainly to PB d (16). This structural alphabet allows a reasonable
approximation of local protein 3D structures (17) with an average root mean square deviation (rmsd)
of 0.42 A (21). PB assignment was carried out using an in-house program as done by iPBA web server
(22). PB assignments were performed for every residue of the proteins and for every frame extracted
from the MD simulations. The equivalent number of PBs (17) (Ng) is a statistical measurement similar

to an entropy that represents the average number of PBs a given residue takes. The N, is calculated as:
l_b
Neq = exp(~ ) flnf,)
xr=1

Where fy is the probability of PB x. A Ng value of 1 indicates that a single PB is observed; on the

opposite a value of 16 is equivalent to a random distribution.



Figure S1. Proposition of structural models, molecular dynamics and their analyses. (a) A fragment
encompassing the region of interest is selected. (b) It corresponds to a 24 length residue fragment for
(PRR)3 sequence and (c) 27 for the (PRR), sequence. (d) 5 structural models have been selected using
I-Tasser software. (d) The different repetitions are constrained to adopt PPII helix conformation thanks
to Modeller software. (f) The 20 structural models are used to perform Molecular Dynamics. (g)

Distance between the extremities and (h) local protein conformations are analyzed.
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