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Figure S1. Cartoon representation of the BTB domains of KCTD proteins used as starting models in
the MD simulations of monomers, tetramers, dimer, close and open pentamers. PDB codes are
reported in bracket.
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Figure S2. Structure stability of KCTD1BTB(A), KCTD98TB(B), KCTD10BTB(C), KCTD16B8TB (D),
and KCTD178TB (E) monomers throughout the simulations: C®-based RMSD values of trajectory
structures computed against the starting model, time evolution of the secondary structure content, C%-
based RMSF values computed in the equilibrated region of the trajectories (50-200 ns). The protein
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secondary structure elements are reported as bars (o-helices in blue and B-strands in red).



[ Coil [l B-Sheet |l B-Bridge [l Bend [7] Tum [ A-Helix [l 3-Helix

chain D

(]
£
54 2
=}
4
-]
—_ o
S 34 E
8 ]
= J
g 2 i
1 . . . .
Ww Mw Mww‘ N Iwww W M‘WI S - i
1 < e ® o oo’ -
5 ." V"‘vJ = 'v'o-..‘.’... .“A:‘
< — — — - - — C— —
0 T T T T O
0o 30 60 9 120 150 B e A e i o P e
30 40 50 60 70 80 90 100 110 120 130
time (ns) 1 1 residue
A B time (ns) Cc

Figure S3. Structure stability of KCTD108TE tetramer throughout the MD simulation: C®-based
RMSD values of trajectory structures computed against the starting model (A), time evolution of the
secondary structure content (B), C*-based RMSF values computed in the 50-150 ns region of the
trajectory (C). The protein secondary structure elements are reported as bars (a-helices in blue and p-
strands in red).
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Figure S4. Structure stability throughout the MD simulation of the dimeric building block that
constitutes the asymmetric KCTD13BTB tetramer: C®-based RMSD values of trajectory structures
computed against the starting model (A), time evolution of the secondary structure content (B), C%-
based RMSF values computed in the 50-150 ns region of the trajectory (C). The protein secondary
structure elements are reported as bars (a-helices in blue and B-strands in red).
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Figure S5. Structure stability of KCTD1BTB closed pentamer throughout the MD simulation: Co-
based RMSD values of trajectory structures computed against the starting model (A), time evolution
of the secondary structure content (B), C*-based RMSF values computed in the 50-150 ns region of
the trajectory (C). The protein secondary structure elements are reported as bars (a-helices in blue

and B-strands in red).
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Figure S6. Structure stability of KCTD9BTE closed pentamer throughout the MD simulation:
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based RMSD values of trajectory structures computed against the starting model (A), time evolution
of the secondary structure content (B), C*-based RMSF values computed in the 50-150 ns region of
the trajectory (C). The protein secondary structure elements are reported as bars (a-helices in blue
and B-strands in red).
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Figure S7. Structure stability of KCTD1787B closed pentamer throughout the MD simulation: Co-
based RMSD values of trajectory structures computed against the starting model (A), time evolution
of the secondary structure content (B), C*-based RMSF values computed in the 50-150 ns region of
the trajectory (C). The protein secondary structure elements are reported as bars (a-helices in blue
and B-strands in red).
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Figure S8. Time evolution of the secondary structure content of KCTD1BTB (A) and KCTD16BTE (B)
open pentamers throughout the MD simulations.
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Figure S9.C*-based RMSFs of KCTD1BTBand KCTD16BTE open pentamers (A). RMSF values have
been computed in the 50-200 ns region of the trajectories by averaging the values detected for each
chain. The individual values per chain are reported in panels B (KCTD1B"B) and C (KCTD168BTB).
The protein secondary structure elements are reported as bars (a-helices in blue and B-strands in red).
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Figure S10. Time evolution of the number of H-bonds formed by the central domain of the pentamer

with the adjacent ones: interface between chains B-C (A) and C-D (B) throughout the MD simulations
of KCTD1BTB (black) and KCTD168BTB (red) open pentamers.

11



[0 Coil [l B-Sheet il B-Bridge il Bend [7] Turn [l A-Helix [l 5-Helix [ 3-Helix 7
" e — S — . chanA
£ « chainC
.F': 61 « chainE
-
& 54
]
=]
& 24 ;
o oy . :
£ Q3 ! TR SNOREN e
2 = Yoy b .
v 6+ 4 g R . - wr
g 2{ 4. & 55
o - . g
g 5 1 RS A IR AT (R TR
M 0 S, R AN R
(5] — — — e — — —
£ - a4 0 T T T T T T T T T T
£ =< i ! 20 30 40 50 60 70 80 90 100 110 120
S = '
£ 8 34" | C residue
o
a = i
G T o + chainB
< 6 « chainD
n A
£ 1
3 54
~ 0 r r r r , s
a 0 30 60 90 120 150 < 44
E time (ns) % 3 g

2 -
; o Pt -
& 24 . 9
o s s g w
% 1 e 7;9_..,-,:7";,':: " ‘.ah‘:"“""h"
o oo o’
g =
30 40 50 60 70 80 90 100 110 120 130
time (ns) residue

A B D

Figure S11. Structure stability of the KCTD12-168TB open pentamer throughout the MD simulation:
time evolution of the secondary structure content (A), C*-based RMSD values of trajectory structures
against the starting model (B), C*-based RMSF values computed in the equilibrated region of the
trajectory (50-150 ns) for KCTD16BT8 chains (C) and for KCTD12BTB chains (D). The protein
secondary structure elements are reported as bars (o-helices in blue and B-strands in red).
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Figure S12. Structural superimposition of the two crystallographic structures of KCTD168T8 domain
in complex with the peptide corresponding to the C-terminal domain of the human GABA&: receptor.
The structure containing the GABA&g2R peptide encompassing residues 895-909 s in cyan (PDB ID:
60CP) [28] whereas the structure containing a longer portion of the peptide (residues 881-913) is in
red (PDB ID: 6M8R) [26].
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Figure S13. Structure stability of the complex formed by KCTD16BTB and GABA&2R peptide
(residues 881-913) throughout the MD simulation: C*-based RMSD values of trajectory structures
against the starting model (B), time evolution of the secondary structure content of GABABg2R peptide
(B) and KCTD168BTB pentamer (C), C*-based RMSF values computed in the 50-150 ns region of the
trajectory for the individual KCTD16BTB chains (D). The protein secondary structure elements are
reported as bars (o-helices in blue and B-strands in red).
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Figure S14. Cartoon representation of the crystal structure of the complex between KCTD16BTE and
GABAB: peptide (PDB ID: 6M8R) used as starting model in the MD simulation. Time evolution of
the distances between pairs of atoms involved in the formation of H-bonding interactions in the
complex. These H-bonds (Val35N-Val9100, Glu280%2-Ser9130, Glu1020%2-Tyr9030", Ser69N-
Arg8910, Ser6907-GIn8890%!, Asp910%!-Glug860+!2, and Asp91032-Arg890NN!) that are present in
the starting crystallographic model are either sporadic or lost in the simulation. Plots are colored to
identify the chains of KCTD16BTB that interact with the peptide (in grey).
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Figure S15. C*-based RMSD values of trajectory structures computed against the starting fully
extended model of GABAg2R peptide (residues 881-913) (black) and against the crystallographic
model extracted from the complex with KCTD16BTB (PDB ID: 6M8R, grey) (A). C*-based RMSD
values computed against the crystallographic GABABs2R peptide structure by considering the helical
residues 885-890/885-888 (B) or 899-903/900-903 (C).
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Figure S16. Autocorrelation function of potential energy (ACF) computed for all MD simulations
performed in this study.
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