Mapping and Linking Druggable Sites on Radé6
Using Proteomimetic Fragments and Al-assisted Design
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ldentifying druggable sites and modulating interactions on protein surfaces that lack well-defined | , o
o , , o , , Rad6 plays an essential role in the PCNA ubiquitination cascade
cavities remain challenging for traditional drug-like small molecules. Our target, Radé, containes @ | 4 the DNA damage tolerance pathway translesion synthesis
shallow, solvent-exposed catalytic region and broad protein—protein interaction (PPl) surfaces. | (TLS). TLS is error-prone, and promotes tumor cell survival and
These features make the development of Rad6 inhibitors difficult. doemereEsisEnee. REee mukiten 5 & premisig dreraperie
. ) . . strategy for triple-negative breast and ovarian cancers.!
We present a modular proteomimetic strategy to disrupt Rad6-mediated PPls and covalently o)
engage the active-site Cys88. After screening for fragments capable of binding Rad6, we linked @q -> @@ énan?esionsyr_n;\esis
1 1 " " 1 ! : . PCNA ubiquitination cascade mutagenic
proteomimetic building blocks and warheads using dynamic covalent library (DCL) experiments and o -
_an Al-assisted linker optimization strategy. - J
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Druggable PPI sites on Radé6:

. Screen proteomimetic foldamer fragment library
We screened a 100-membered local surface mimetic (LSM) foldamer library?3

using a photoscreening assay. Best Rad6-binders contained positively charged
side chains, e.g. RW, RF, RR, RL, WR, QR (LSM names correspond to R, and R,

] _ LSM site 1 \ ‘
side chains). ,.
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" Helical peptide segment from the
native interacting partner

J

Mimicking a native binding partner is a straightforward
strategy in peptidomimetics design. The 21mer helical
peptide segment of the Rad6-binding domain of the
Rad18 protein (Rad6BDp) binds to Rad6 relatively

weakly (K~ 60 uM).
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ar Photo-foldamer
AR “E& 7. S @e & ‘
iazirine: on?icc;\;a “en ovalen 19500 200&035250500 21000 \4 e - ~
General LSM sequence hototeg et ey o Covalent targeting of Cys88
o . u with warheads )
e Bamino acid Ryand Rys W6 ¥ L M, R E, T Localization of LSM hits
cyclic B-amino aci , S side chains " & & | o . . . . .. . . .
ooyl 10 %10 =100 photo-foldamers : . Three main LSM sites were determined (spheres represent Rad6 accepts ubiquitin at its active-site Cys88.
X e the center of mass of the docked foldamer structures). Targeting Cys88 with covalent inhibitors (warheads)
Variable R and Ry side ™ ) can therefore inactivate Rad6. After screening a library
| for protein recognition O goel oo * Proteomics: covalent Rad6-LSM adducts were digested by of cysteine-selective covalent inhibitors by HPLC-MS,
Ny 2| B | | trypsin/chymotrypsin and analysed by HPLC-MS we selected vinylsulfonamide (VSA) for incorporating
H14 helical /b - S Il - - * NMR: >N HSQC NMR titrations into Rad6 ligands. o
folding g SRR o . . R 4,5 VSA \ \\S/N
K ) Crosslinking yield Docking with the ab initio mode of the HADDOCK program. \/\\ NGB 3 /
4 Connecting Rad6-binding peptide fragments and warheads N

{ Linking nearby sites — templated DCL experiments}

[ Linking distant sites — linker optimization by Al tools J

LSM hits (RR, WR, QR, RS, RL) and Rad6BDp bind to adjacent and partially overlapping sites
on Rad6. To obtain higher-affinity compounds by linking two LSM hits or an LSM and
Rad6BDp, and to identify the best combination of building blocks, we used protein-
templated dynamic covalent library (DCL) experiments that enable selective enrichment of
fragment combinations with enhanced target binding.

AN
wrTe

60 uM for each fragment in the DCL

60 uM Rad6 template

20 mM borate buffer (pH 8.2 ), 50 mM NadCl, _» L
fglutathlpne redox buffer: 5(30 UM GSH, 125 uM GSSG | Warhead/ CG”
incubation for 3 days at 37 °C

Rad6 templates the

Selected fragments

The linker between the Rad6BDp and the warhead moiety

was designed using recently developed Al tools:

1. The backbone structure of the linker was generated using

the RFDiffusion code.®

2. The sequence and 3D structure of the side chains were

designed using the full-atom MPNN.’

3. The structures were then refined and ranked using

Rosetta tools from Baker's lab.8
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synthesized with Cys formation of good binders HPLC-MS analysis Selected |inker SequenceS'
L4.1 sequence: PYTKAGDGQ
Linking two LSM hits Linking LSMs with Rad6BDp 16.1 sequence: KGKPIDGA
ur | f';
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While the VSA-Gly control did not label Rad6, VSA-linker-

Rad6BDp constructs were effective
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/Summary and outlook

The identified LSM hits, acting as proteomimetic fragments, recognize PPI sites on Rad6. However, they do not fully cover the Rad6 surface interacting
with Rad6BDp and did not engage the catalytic site around Cys88. Therefore, we used not only LSM hits, but also the native binding partner Rad6BDp
and the cysteine-selective warhead VSA as building blocks to engineer a range of Rad6-binding constructs. Compound characterization is ongoing, but

uhe initial results indicate that combining distinct chemical modalities is a worthwhile modular strategy for inhibitor development.

~

/

/ References \ / \
o [5] Honorato et al., Nat. Protoc. 2024, 19, 32109. Acknowledgement PROGRAM
B} ;'alznles et/a/"CﬁBA "5”0"230“;(’)5 [1)15'12532:6 11806369'8165561'[6] Watson et al., Nature 2023, 620, 1089. This research was supported by the Ministry of Culture and Innovation of Hungary through
okoli et al., Chem. Sci. , 11, — : - O Rxi : : : : =
(3] Weber et al. Angew. Chem. Int. £d. 2024, [7] Di Geronimo et al., bioRxiv 2026, 2026.04.20., the National Research, Development and Innovation Office under the ADVANCED 25 funding | wmona reseancr, pevetomment FINANCED FROM
719482 ] AND INNOVATION OFFICE THE NRDI FUND
202410435 [8] Leman et al., Nat. Methods 2020, 17, 665. programme (project No. 152867).
\[4] Dominguez et al., JACS 2003, 125, 1731. / \ /






