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Table S1. Detection of KCTD-Cul3 binders from the BioGRID database (https://thebiogrid.org/

accessed on December 2022 and 2023).

Large scale studies

Detected protein

Reference

KCTD12, KCTD21, KCTD6, KCTD2, KCTD5, KCTD17, KCTD18, BTBD10,
KCTD20, KCTD7, KCTD10, KCTD13, TNFAIP1, KCTD3, SHKBP1, KCTD9

Bennett et al. [1]

KCTD6, KCTD2, BTBD10, KCTD20, KCTD10, KCTD13, TNFAIP1, KCTD3,
KCTD9

Huttlin et al. [2]

KCTD6, KCTD2, KCTD5, KCTD17, KCTD18, BTBD10, KCTD20, KCTD10,
KCTD13, TNFAIP1, KCTD3, SHKBP1, KCTD9

Kouranti et al. [3]

KCTD6, KCTD17, BTBD10, KCTD20, KCTD10, KCTD13, TNFAIP1, KCTD3,
KCTD9

Huttlin et al. [4]

KCTD6, KCTD7, KCTD10, KCTD13, SHKBP1, KCTD9

Luck et al. [5]

KCTD2, KCTD5, KCTD17, BTBD10, KCTD20, KCTD10, KCTD13, KCTD3, KCTD9

Chatrathi et al. [6]

KCTD5, KCTD17, KCTD10, KCTD13, SHKBP1

Pinkas et al. [7]

KCTD6, KCTD5, KCTD17, KCTD9

Jietal. [8]

KCTD6, KCTD13, TNFAIP1, KCTD9

Rolland et al. [9]

KCTD5, KCTD17, TNFAIP1, KCTD9

Kato et al. [10]

KCTD2. KCTD5, KCTD17

Young et al. [11]

Specific studies

Heride et al. [12]

KCTD6 Smaldone et al. [13]
Lange et al. [14]
KCTD2 Kim et al. [15]
Balasco et al. [16]
KCTD5 Bayon et al. [17]
Cho et al. [18]
KCTD17 Kasahara et al. [19]
Wang et al. [20]
KCTD7 Staropoli et al. [21]
Metz et al. [22]
BTBD10, SHKBP1 Wang et al. [23]
Olma et al. [24]
Ren et al. [25]
KCTD10
Dubiel et al. [26]
Nagai et al. [27]
KCTD13, TNFAIP1 Chen et al. [28]
KCTD13 Ibeawuchi et al. [29]
TNFAIP1 Hu et al. [30]



https://thebiogrid.org/

Table S2. Interactions detected at one of the five equivalent interfaces involving two KCTD chains
(chain A as main and chain F as minor) and a single Cul3 (chain E) detected in the predicted KCTD7-

Cul3 complex.
KCTD? Cul3
Chain A Chain E
H-bonding/salt-bridge interactions
D74_0O R128_NH2
H85_NE2 D121_OD2
D98_OD1 R59_NH2
Y131_O Y58_OH
Y131_OH E55_OE2
A133_0O R128_NE
Hydrophobic interactions
M76, M80, H85 F54
M76, Y131 Y58
Y131 Y62
Chain F Chain E
H-bonding/salt-bridge interactions
R65_NH2 E55_OE1
R65_NH2 S53_0G
S67_0OG E56_OE2
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Figure S1. Cartoon representation (A) and topology (B) of the BTB architecture
(B1P2ala2p3a3ada5). As representative example, the BTB domain of KCTD7 (PDB ID: 8i79) is

shown.
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Figure S2. Schematic representation of the structure-based clusters of KCTD proteins derived from

Esposito et al. [32,33].



Figure S3. Structural superimposition of the experimental (extracted from the KCTD7-Cul3 complex
- PDB ID: 8i79, yellow) [31] and predicted (pink) [32] KCTD7** structures.
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Figure S4. PAE matrix of AF complex between KCTD7 (BTB domain) and Cul3 (residues 17-134).
Only the best AF prediction (rank 1) is shown.
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Figure S5. Cartoon representation of the experimental 5:5 complex between KCTD7* (orange) and
Cul3 (green) [31]. A snapshot on one of the five equivalent interfaces involving two KCTD chains
(main in orange and minor in yellow) and a single Cul3 is shown and the amino acid residues
involved in the interactions at the main/minor interfaces are shown.
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Figure S6. C* RMSD values of trajectory structures against the starting model calculated on the
whole KCTD7™-Cul3 complex (black), on KCTD7 pentamer (FL in red, BTB in orange and CTD in
blue), and Cul3 chains (all chains together in green, the five individual chains in magenta, light
green, grey, cyan and violet) in the MD simulations of the predicted (A) and experimental (B, PDB

ID: 8i79) KCTD7-Cul3 complex.
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Figure S7. RMSF (Root mean square fluctuation) values computed on the C* atoms of residues of

KCTD7 (A) and Cul3 (B) in the equilibrated region (50-100 ns) of the trajectory in the MD simulation
of the predicted KCTD7-Cul3 complex.
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Figure S8. Evolution of the distances between pairs of KCTD7-Cul3 atoms involved in salt bridge
(R84_NH2-D121_0OD2 (A)), H-bonding (Y131_O-Y58_OH (B)), and hydrophobic (H85_CG-F54_CD2
(O)) interactions at the main interface and a salt bridge interaction at the minor interface (R65_NE-
E55_OFEI1 (D)) in the MD simulation of the experimental KCTD7™-Cul3 complex (PDB ID: 8i79).
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Figure S9. Ribbon representation of AF complexes of selected members of KCTDs (BTB domains)
with Cullin3 (residues 17-134). (A) KCTD11 (cluster 2B); (B) KCTD2 (cluster 3); (C) KCTD17 (cluster
3); (D) KCTD18; (E) KCTD20 (cluster 5A); (F) KCTD10 (cluster 6); (G) TNFAIP1 (cluster 6); (H)
SHKBP1 (cluster?7). Structural models are colored following AF per-residue confidence metric
(pLDDT).
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Figure S10. PAE matrices of AF complexes between KCTDs (BTB domains) and Cul3. BTB
domains of KCTD proteins assume pentameric states (chains A-E) except for KCTD18,
BTBD10, KCTD20, KCTD19 that assume a monomeric state (chain A). Only the best AF
prediction (rank 1) is shown.
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Figure S11. Residues of Cul3 involved in interactions with the BTB domain of KCTD proteins at the
main (cyan for H-bonds, yellow for hydrophobic interactions, grey for both types of contacts), minor
(magenta for H-bonds) and both (green for H-bonds) interfaces. Residues belonging to the six a-
helices (H1-H6) are in blue.



Protein a2-3 region

Residues Sequence

KCTD8 S32-R53  SPSSPRGGARRRGELPRDSRAR
KCTD12 034-R47  QQOJMLARDSKGR
KCTD16 S32-R48  SPKRDTJILAKDSKGR
KCTD1 G33-044  GTEPIVLDSLKQ
KCTD15 G33-044  GTEPIVLDSLKQ
KCNRG 131-G43  LDGRDQENEENIGG

KCTD4 N32-H44  NGKILCPFDADGH
KCTD14 S33-R44  S2STDAEGR

Figure S12. Sequence of the a2-33 loop of KCTD proteins that do not form stable complexes with
Cul3. Residues in 3(10)-helices and strands are highlighted in blue and red, respectively.



Figure S§13. Pairwise sequence identity between all BTB domains of KCTD proteins. For each pair,

the percentage of identical residues and the number of aligned residues are reported above and
below the diagonal. The color code present in the vertical and orizonal bars discriminate between
Cul3-binders (green) and non-binders (red). In the protein naming the KCTD acronym has been
omitted. TNF, SHK, KCN, BTB10 are the abbreviations for TNFAIP1, SHKBP1, KCNRG, BTBD10,
respectively. The green box reports the sequence identity of BTB domains belonging to KCTDs
whose CTD domains are aligned by BLAST.
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