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E. coli sliding clamp

Peptide-based covalent inhibitors targeted to
nucleophilic protein residues have recently emerged as new
modalities to target protein—protein interactions (PPIs) as they
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may provide some benefits over more classic competitive AN/';;HQ&N HQLNJi(?
inhibitors. Covalent inhibitors are generally targeted to cysteine, o Lo Mo
the most intrinsically reactive amino acid residue, and to lysine,
which is more abundant at the surface of proteins but much less
frequently to histidine. Herein, we report the structure-guided
design of targeted covalent inhibitors (TCIs) able to bind
covalently and selectively to the bacterial sliding clamp (SC), by
reacting with a well-conserved histidine residue located on the edge poor optimal far close Tow high
of the peptide-binding pocket. SC is an essential component of the
bacterial DNA replication machinery, identified as a promising target for the development of new antibacterial compounds.
Thermodynamic and kinetic analyses of ligands bearing different mild electrophilic warheads confirmed the higher efficiency of the
chloroacetamide compared to Michael acceptors. Two high-resolution X-ray structures of covalent inhibitor—SC adducts were
obtained, revealing the canonical orientation of the ligand and details of covalent bond formation with histidine. Proteomic studies
were consistent with a selective SC engagement by the chloroacetamide-based TCI. Finally, the TCI of SC was substantially more
active than the parent noncovalent inhibitor in an in vitro SC-dependent DNA synthesis assay, validating the potential of the
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approach to design covalent inhibitors of protein—protein interactions targeted to histidine.

covalent inhibitors, histidine alkylation, protein—protein interactions, X-ray structures, DNA replication

Over the past decade, the development of covalent drugs has
gained momentum with the approvals of several targeted
covalent inhibitors (TCIs) in oncology and as antivirals.' ™
Potential benefits of TCls over noncovalent inhibitors are
manifold.”® When an irreversible bond is formed, the
inhibitor is no longer in competition with natural binding
proteins. Additionally, covalent inhibition can potentially
improve the inhibitory potency and/or selectivity, increase
the duration of action, and reduce the emergence of
resistance.” Moreover, targeting extended protein—protein
interaction (PPI) interfaces with competitive small-molecule
inhibitors is not always achievable and peptide-based inhibitors
with an irreversible mode of action can be considered as
emerging modalities for such targets (recently reviewed).®'?
Most often, covalent inhibitors of PPIs are targeted to cysteine
and less frequently to other amino acids (Ser, Lys), but there is
only a handful of studies on the use of histidine as a
nucleophile, and as highlighted in a recent account,'' its
potential interest in drug discovery is largely overlooked. The
fact that histidine is much less frequently targeted by covalent

© XXXX The Authors. Published by
American Chemical Society

WACS Publications

s . . . 12,13
inhibitors in comparison to cysteine and even lysine may

be attributed to its lower nucleophilicity,"* making it more
challenging to target. Nevertheless, with lower pK, values in
proteins compared to lysine,"> histidine generally remains
unprotonated and thus intrinsically reactive at physiological
pH, suggesting an interesting—yet largely unexplored—
potential for the design of TCIs."" The search of databases
dedicated to high-resolution three-dimensional (3D) structures
of biologically relevant covalent protein—ligand complexes'®'”
revealed a paucity of structural data on covalent inhibitors
targeting histidine, with crystal structures available being
limited to non-reactive probes blocking enzymatic catalytic
sites and to rare structures of covalent protein adducts with
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natural products (e.g, zampanolide, a microtubule-stabilizing
agent in complex with af-tubulin, PDB ID 414T)."® This lack
of structural studies strongly limits the knowledge of how to
design covalent inhibitors of PPI targeted to noncatalytic
histidine residues using drug-like mild electrophiles.

Over the last years, our groups have been exploring the
potential of inhibiting the bacterial SC,'””° an essential
component of the bacterial replisome (a multiprotein
machinery that ensures the replication of chromosomal
DNA*"*?) to discover antibacterial compounds against
Gram-negative bacteria. SC is a homodimeric protein (Figure
1) serving as an anchoring platform for DNA polymerases and
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Figure 1. X-ray cocrystal structure of “SC-1 complex (PDB
ID:6FVL).*

other proteins involved in DNA replication and repair.”*~*° SC
is engaged in numerous PPIs through a well-conserved binding
site that can accommodate short linear peptide motifs. Efforts
from several research groups including ours have led to the
discovery of various SC ligands (small molecules,”’ ~*° natural
products,”’ and optimized peptides such as 1°*~*') with the
ability to inhibit DNA replication. Importantly, the Escherichia
coli (E. coli) SC (¥SC) contains a histidine residue lining the
binding site, largely conserved among Gram-negative and
Gram-positive pathogens,i’7 *2 which we thought could be
exploited for covalent inhibition. In this work, we anticipated
that the lower reactivity of histidine could also be counter-
balanced by the precise positioning of mild electrophilic
warheads proximal to the imidazole group of histidine.

Examination of the X-ray crystal structures of *SC in complex
with optimized peptide ligands such as pentapeptide 1°* (PDB
ID: 6FVL™), identified His175 (Figure 1) in close vicinity of
the ligand binding site. The imidazole group of Hisl75 is
adjacent and sometimes H-bonded to the side chain of the
central residue (e.g, Asp3 in 1) in peptide ligands (distance
between Ne(His175) and O=C(Asp3 in 1) ~2.9-3.8 A)
suggesting that it could be engaged by peptide inhibitors
incorporating an electrophile on the appropriate side chain. We
thus designed and synthesized a series of SC TCIs based on
the X-ray cocrystal structure of peptide ligand 1 bound to
ESC.* To promote the formation of a covalent bond with the
imidazole and ensure minimal geometric distortion upon
reaction, it is essential for the electrophilic atom to be
optimally positioned adjacent to the imidazole group. We
thought to substitute the —CH,—C(=0)—O" chain of the
Asp residue with a slightly longer chain, placing the

electrophilic atom e at either the fourth or fifth position. To
allow the attachment of electrophilic groups on the peptide, we
replaced Asp3 in 1 by a 2,3-diamino-propionic acid (Dap)
residue temporally protected by an allyloxycarbonyl (alloc)
group (Figure 2). Different warheads with a gradual variation
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0
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Figure 2. Chemical structures of noncovalent inhibitor 1 and covalent
inhibitors 2—35.

OH
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of reactivity”” and with different geometries and rigidities were
selected and grafted on the Dap side chain by acylation
following removal of the alloc group (Figure 2, compounds 2—
5). These weak electrophiles (i.e., haloacetamides and Michael
acceptors including acrylamides) are versatile warheads
frequently found in covalent drugs and drug candidates
targeting cysteine.”"~*® All Hisl75-targeting peptides 2—$
were synthesized by solid-phase peptide synthesis in good
overall yield (16—51%) following reversed-phase high-
performance liquid chromatography (HPLC) purification
(see SL1 and SI.2).

Next, we used complementary biophysical methods, namely,
isothermal titration calorimetry (ITC; SI.3) and ESI" mass
spectrometry (SL4 and SLS) to evaluate the ability of these
compounds to bind and react with recombinant *SC. ITC
experiments confirmed that the substitution of Asp3 with
acetylated Dap did not affect the binding affinity, nor did the
incorporation of the electrophilic warheads in the whole
inhibitor series (see Ky, values in Table 1 and thermodynamic
parameters in Tables S1—SS and Figures S1—S4).
Derivatives 2—4 were found to bind SC with an affinity in
the same range as that measured for the parent noncovalent
inhibitor 1 (Kp = 173 nM at 25 °C in Hepes buffer), whereas
compound $ with a 2-butynamide warhead shows a substantial
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Table 1. Dissociation Constants, Ratio of Covalent Bond Formation, and Second-Order Rate Constants of Compounds 1—-5“

Kp (nM) % covalent adduct Kepparent (M™! s71)
compd 25 °C Hepes 37 °C Hepes 37 °C NH,OAc 1 h, 37 °C NH,OAc 37 °C NH,OAc
1 173 + 67 546 + 12 486 + 22 0
2 221 + 80 452 + 183 580 + 315 39.9 1.04 + 0.01
3 191 + 22 446 + 163 482 + 89 16 0.236 + 0.006
4 166 + 10 402 + 113 475 + 46 11 n.d.
S 66.4 + 9.8 74+ 3 n.d. 0 n.d.
“See SL.3, SL4, and SLS for experimental details. Buffers were adjusted to a pH of 7.4.
increase in affinity (Kp = 66 nM at 25 °C). A similar trend was A 10E+07 kegc
observed with a SC mutated at the Hisl75 position 9.0E+06 —
(BHI7SGSC), but with a 3.5- to 14-fold reduction of the 8.0E+06
affinities (except for §), reflecting the important contribution 7.0E+06
of Hisl7S to the binding (Table S6 and Figure SS). The > 6.0E+06 EcSC-2 covalent
relative ability of compounds 2—S5 to form covalent adducts E 5.0E+06 ‘ adduct
with the protein was evaluated by mass spectrometry following 8 4.0E+06 :
incubation with recombinant ¥SC (Figure 3 and SL4 and = 308406 | ‘
Figures S6—S10). Notably, compounds 2, 3, and 4 were all 2.0E+06 U ‘ 1
found to form a covalent bond with PSC under these 1.0E+06 b ‘ UﬂUﬁW- ML“ MW J d ‘J | ‘ N
conditions but in different proportions, the highest ratio of 0.0E+00 MMM L
covalent adduct being obtained with 2 and 3 at 37 °C (Table 1 700 900 1100 1300 1500 1700 1900
and Figure S10). However, no covalent adduct was observed m/z
with § under these conditions. Then, we selected compounds 2 B 126409
and 3 and, using MS analysis for TCI-SC complex detection, 43350
we conducted kinetic studies to determine the corresponding 1.0E+09 42624
rate constants at 22 and 37 °C (SL5). Experimental data were EcSC-2 covalent
fitted to a one-step model to yield second-order rate constants 8.0£+08 EesC adduct
(Kqppaent) Of 1.04 and 0.236 M~":s™" for 2 and 3, respectively, at 2 6.0E408
37 °C. Values were 5- and 4-fold lower at 22 °C (Figure S11). 2
In all cases, the rate constants for compound 3 were found to £ 4.0e+08
be about 4-fold lower than for 2 (SL.S and Figure S11). The -
global activation energies (E, ) of the peptide-SC interaction 2.0E+08 WWMU\M/\/\/M,\W/U MMWMAMM\A
were calculated to be 20.3 + 0.3 and 16.9 + 0.5 kcal-mol™" for 0.0E+00
2 and 3, respectively (SI.S and Table S7). We calculated that 42000 42500 43000 43500 44000 44500
E, , the activation energy for the formation of the covalent m/z
bond, is similar to E, . This rather low energy for the C 1000
formation of a C—N bond probably results from the t
cpe . 3 80.0
prepositioning of the warheads close to the His target, due 3
to the peptide interaction within the SC pocket. ; 0.0
To confirm covalent bond formation with the imidazole side g 400
chain of His175 and gain additional structural insight, we co- “‘2
crystallized *SC with compounds 2 and 3 and solved the X200
structures at 1.22 and 1.37 A, respectively (SL6 and Tables S8 0.0
and S9). In the #SC-2 structure (PDB ID: 8PAY, Figure 4A), ) 1 2 3 4 5 6 7
the electron density of the (2Fo-Fc)-type map between the Ne Time (h)

of His175 and the acetamide moiety on the Dap side chain is
well defined, thus unambiguously supporting the covalent
bond between 2 and His175. Similarly, the electron density in
the ¥SC-3 structure (PDB entry 8PAT, Figure 4B) clearly
shows that His175 is within a bond length of the electrophilic
carbon. Interestingly, in the two structures, the carbonyl group
of the acylated Dap is involved in a bidentate hydrogen bond
(HB) with ArglS52. This additional HB could compensate for
the loss of HB between the Asp residue in 1 and His175,
potentially explaining that the affinity for *SC was retained
when going from 1 to 2 and 3. Moreover, this new interaction
might also contribute positively to the kinetics of covalent
bond formation by controlling the conformation and by

Figure 3. (A) Representative example of a mass spectrum obtained
after incubating ““SC with a covalent inhibitor (here, compound 2
was incubated at 37 °C for 49 min). (B) Corresponding deconvoluted
mass spectrum. (C) Percentage of covalent adduct formed over time
determined from deconvoluted spectra (see SLS).

activating the electrophilic carbon. Peptides 2 and 3 in these
structures superimpose very well with the structure of 1 bound
to SC, indicating that the structure of the complex is not
affected by the formation of the covalent bond (Figure 4C), in
good agreement with the dissociation constants (for the
noncovalent prefixation) of peptides 1—3 being in the same
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Figure 4. Crystal structures of #SC-2 adduct (A) solved at 1.22 A resolution (PDB ID: 8PAY) and #SC-3 adduct (B) solved at 1.37 A resolution
(PDB ID: 8PAT); the electron density is shown in gray around the covalent bond formed with His175; the carbon atoms from the warheads are
highlighted in magenta and orange, respectively. (C) Superimposition of the crystal structures of *SC-1 complex (light blue), #SC-2 (pink, RMSD
of atomic positions with #SC-1 complex = 0.498 A (316 to 316 atoms)), and *SC-3 (beige, RMSD of atomic positions with #SC-1 = 0.461 A (334
to 334 atoms)) adducts. (D) Zoom on the covalent bonds showing the rotation of His175 on ¥SC-2 compared to *SC-1 and ¥SC-3 crystal

structures.

range of magnitude as discussed above (Table 1). This overlay
also reveals that the imidazole ring of His175 in the **SC-2 but
not in the ¥SC-3 structure is slightly rotated compared to
ESC-1 (variation of y* from —26.3 to —54.4°), presumably to
better accommodate the geometrical constraints imposed by
the shorter chloroacetamide electrophile (Figure 4D).

To further investigate the ability of TCIs to covalently modify
E<SC in various competitive environments including cell lysates,
we prepared peptide 6 (Figure SA), a biotinylated
chloroacetamide-bearing TCI probe for pull-down experi-
ments. Its sequence derives from a high-affinity noncovalent
ESC binder (P14,”**' Kp = 64 nM). For comparison, we also
used noncovalent inhibitors 7, a strong SC binder with K, =
39 nM,*' and 8, the cognate biotin-labeled noncovalent
version of 6. Compound 6 was first tested with purified
recombinant wild-type His-tagged SC and the His175 mutant
protein (H175G). After incubation for 3 h at a concentration
of 10 uM at 37 °C (see SL 7), 6 was found to bind covalently
to wild-type #SC but not to H175G SC (Figures 5B and S12).
The noncovalent peptide ligand 8 was not effective in this
assay. Co-incubation with increasing concentrations of a
noncovalent 7 from 10 to 200 uM (see SI. 8) resulted in a
concentration-dependent loss (up to ~70%) of SC pull-down
mediated by 6 (Figures SC and S13). This result is consistent

with both inhibitors competing for the same binding site on
SC. In a second set of experiments, we evaluated target
engagement in the E. coli whole cell Iysate (SL 9). Cell lysates
were treated for 1 h with increasing concentrations of 6. SDS-
PAGE electrophoresis after pull-down and denaturation
revealed a band at ca. 40—45 kDa compatible with the
molecular weight of the ®SC-6 adduct, whose intensity
increases with the concentration of 6 (Figure SD). The
absence of any other clearly visible band at low concentrations
of 6 (i.e, 0.17 and 0.83 uM) supports a selective engagement
of the target in a physiological environment. The selectivity of
6 was further assessed by proteomic analysis (SI. 10 and Figure
SE) using the noncovalent peptide 8 and the scrambled
sequence 9 (Figure SA) for direct comparison. Following
incubation of the peptides with the whole cell lysate for 1 h at
37 °C, enrichment with streptavidin-coated beads, mild
washing, and classical preinjection processing including trypsin
digestion (see SI 10), the proteins associated with the beads
(bound to the peptide inhibitors, covalently or not) were
analyzed by LC-MS/MS. Figure SE displays a Volcano plot
representation showing the distribution of the proteins
specifically enriched by either peptide 6 or 8 compared to
the experiment with peptide 9. The *SC protein (the dnaN
gene product) was highly enriched with both peptides 6 and 8
(log, FC > 9), with very significant adjusted p-values (adj p < S
X 107'7) (see Table S10). In the pull-down mediated by 6, as
compared to 9, three additional proteins (i.e., NagC, TrxA, and
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Figure S. (A) Structure of compounds 6—9. The spacer Gly-Pro-Arg was used for biotinylated peptides 6, 8, and 9. (B) Histidine 175 is essential
for the formation of a covalent adduct with 6. His-tag purified wild-type or H175G ®SC were incubated with or without compound 6 or the
cognate biotin-labeled noncovalent peptide ligand 8. SDS-PAGE electrophoresis of the incubated SC and Coomassie blue staining (top) reveals a
mobility shift only when 6 is incubated with the wild-type SC, but not with the H175G mutant. Staining of biotinylated products (bottom)
identifies the shifted band as the covalent 6-*wtSC complex (SI. 7 and Figure $12). (C) SC-binding competition assay. Purified His-Tag-SC was
incubated with a fixed amount of 6 (10 M) and increasing concentrations (0—200 yM) of the noncovalent high-affinity SC binder 7 as indicated.
Covalently bound biotinylated peptides were revealed after SDS-PAGE separation and infrared dye coupled streptavidin labeling (see SI. 8). The
relative fluorescence detected in each lane was plotted against the noncovalent competitor concentration. (D) Pull-down experiments following co-
incubation of E. coli whole cell lysate with compound 6. Covalent reaction products were captured onto streptavidin-coated magnetic beads and
analyzed as described above. The M,, of the most intense band detected (around 40 kDa) indicates that the major reaction product formed is likely
the covalent 6-SC adduct. (E) Spectral-count-based proteomic analysis of pull-down experiments in whole cell lysate. The volcano plot displays the
log, fold change (x axis) against the—log;, adjusted p-value (y axis) for all proteins enriched when using peptide 9 (control, left part of the graph)
compared with SC-binding peptides 6 (green circles) or 8 (red circles). Cut-offs (dashed lines) of log, FC > 1 (ratio >2) and —logy, adj p value
>1.3 (adj p value <0.05) were applied to highlight significantly enriched proteins (see SL9 and Tables S10).

MoaB) were detected but with a much lower significance (4 X
1073 < adjp < 1 X 107%) compared to #SC (Table S10). Direct
comparison of the proteins specifically enriched with 6
compared to 8 (Table S11) revealed two additional potential
off-targets of 6 (LuxS; adjp = 2.48 X 107> and YqjG, adjp =
3.16 X 107%). At best, these proteins are 15 times less enriched
than ¥SC denoting excellent selectivity of the covalent binder
6. The AlphaFold structures of NagC (N-acetylglucosamine
repressor) and LuxS (S-ribosylhomocysteine lyase) and the X-
ray structures of TrxA (Thioredoxin 1, PDB ID: 1KEB), MoaB
(Molybdenum cofactor biosynthesis protein B, PDB ID:

IMKZ), and YqjG (Glutathionyl-hydroquinone reductase,
PDB ID: 3R3E) reveal potentially accessible cysteine residues
that could react with the chloroacetamide of 6. This could
account for the little enrichment of these proteins.

In the same experiment, three database search algorithms
(Mascot, Sequest, and MS-Amanda) successfully identified the
covalently His17S5-modified **SC peptide TVATDGHR,
through y fragment ions and b fragment ions (Figure S14)
and confirmed covalent bond formation at His175. In addition,
the presence of chlorine atoms, from 6 (3,4-di-Cl-Phe), in the
modified peptide was confirmed by the distortion of its
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isotopic pattern (Figure S14 and Table S12). The proportion
of the covalently modified TVATDGHR peptide compared to
nonmodified sequence was estimated by an accurate MS1
label-free quantification to be ~86% (see S1.10.2, Table S13
and Figure S14), indicating that the large majority of the
captured SCs were covalently modified by the TCIL.

Finally, we evaluated the activity of TCI 6 relative to that of
the cognate noncovalent ligand 8 by measuring the ability of
the two compounds to inhibit the SC-dependent DNA
synthesis activity of the replicative E. coli DNA polymerase
I (PolIII) in vitro (SL 11 and Figures 6 and $15—S17).>* We
first determined ICy, values as a function of preincubation time
of #SC with 6 or 8 prior to the addition of the DNA substrate
and Pollll (Figure S15). Although little variations of ICs,
values were observed with compound 8 at the different
incubation times tested, ICy, values measured with TCI 6
decrease substantially (up to 3-fold) with increasing incubation
time. The time-dependent inhibitory effect is consistent with a
mechanism of action involving the formation of a covalent
adduct. Furthermore, we show that the enhanced ability of
TCI 6 to inhibit SC-dependent DNA synthesis in comparison
to 8 relies on the presence of the H17S residue in the SC
(Figure 6). Collectively, these results establish that the
increased potency of TCI 6 over the noncovalent inhibitor 8
stems from the covalent interaction with H175 residue of the
SC. Importantly, this increased potency persists even in the
presence of a high concentration of reduced glutathione (a
natural strong nucleophile), reflecting a more physiological
environment (Figure S17). The next step will be to investigate
whether SC TCIs would manifest enhanced antimicrobial
activity compared to the noncovalent version using, e.g,
conjugation to bacteria-penetrating molecules such as proline-
rich antimicrobial peptides (PrAMPs).*’

In summary, we report the structure-guided design of effective
and selective covalent peptide inhibitors of the bacterial SC by
targeting a well-conserved histidine residue adjacent to the
DNA polymerase-binding region. Remarkably, His175, despite
its lower intrinsic reactivity compared to more reactive protein
nucleophiles such as cysteine, is reactive enough to engage
mild electrophiles, i.e., chloroacetamide and acrylamide
Michael acceptors, attached on a central residue of the peptide
ligand precisely positioned in close proximity to the imidazole
side chain. The two high-resolution X-ray crystal structures of
the covalent protein—ligand adducts we obtained are
particularly revealing in showing that the canonical binding
mode of the peptide ligand is fully retained upon covalent
bond formation. Knowing that crystallographic structures of
covalent adducts with histidine represent only a very small
fraction (<3%) of all structures of covalent complexes in the
pdb,'* the structural information collected here is even more
notable. Taken together, these and other recent studies””
illustrate the potential of peptide-based covalent inhibitors of
PPIs to block bacterial machinery. More generally, our results
along with the higher prevalence of His residues at ligand
binding sites compared to Lys and Cys residues”® underscore
the “ligandability” of histidine as a nucleophile for the design of
covalent inhibitors of PPIs."!
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Figure 6. Time-dependent increased inhibitory effect on SC-
dependent DNA synthesis of compound 6 as compared to 8
necessitates the presence of H175 on the SC. SC-dependent DNA
synthesis was measured after preincubation of the indicated E. coli SC
variants (either wild-type or H175G mutant) with or without
compound 8 or 6 for the indicated period. Results presented are
the mean (#sd) of 3 independent assays. Statistically different results
are indicated (*: p value <0.05). See SI. 11 and Figure S16 for
experimental details and gel images.

Mass spectrometry proteomics raw data have been deposited
to the ProteomeXchange Consortium via the PRIDE" partner
repository with the following project accession number
PXD042384 and 10.6019/PXD042384.

The Supporting Information is available free of charge at
https://pubs.acs.org/doi/10.1021/jacsau.3c00572.

https://doi.org/10.1021/jacsau.3c00572
JACS Au XXXX, XXX, XXX—-XXX


https://pubs.acs.org/doi/suppl/10.1021/jacsau.3c00572/suppl_file/au3c00572_si_001.pdf
https://pubs.acs.org/doi/suppl/10.1021/jacsau.3c00572/suppl_file/au3c00572_si_001.pdf
https://pubs.acs.org/doi/suppl/10.1021/jacsau.3c00572/suppl_file/au3c00572_si_001.pdf
https://pubs.acs.org/doi/suppl/10.1021/jacsau.3c00572/suppl_file/au3c00572_si_001.pdf
https://pubs.acs.org/doi/suppl/10.1021/jacsau.3c00572/suppl_file/au3c00572_si_001.pdf
https://pubs.acs.org/doi/suppl/10.1021/jacsau.3c00572/suppl_file/au3c00572_si_001.pdf
https://pubs.acs.org/doi/suppl/10.1021/jacsau.3c00572/suppl_file/au3c00572_si_001.pdf
https://pubs.acs.org/doi/10.1021/jacsau.3c00572?goto=supporting-info
https://pubs.acs.org/doi/10.1021/jacsau.3c00572?fig=fig6&ref=pdf
https://pubs.acs.org/doi/10.1021/jacsau.3c00572?fig=fig6&ref=pdf
https://pubs.acs.org/doi/10.1021/jacsau.3c00572?fig=fig6&ref=pdf
https://pubs.acs.org/doi/suppl/10.1021/jacsau.3c00572/suppl_file/au3c00572_si_001.pdf
https://pubs.acs.org/doi/10.1021/jacsau.3c00572?fig=fig6&ref=pdf
pubs.acs.org/jacsau?ref=pdf
https://doi.org/10.1021/jacsau.3c00572?urlappend=%3Fref%3DPDF&jav=VoR&rel=cite-as

Experimental procedures for the synthesis of peptides
and characterization data, including HPLC chromato-
grams and LCMS; ITC titrations curves; TCI-*SC
adducts MS spectra used to determine Ky, Crystal
data; SDS-PAGE gels; procedure for pull-down experi-
ments; proteomic analyses; and DNA synthesis inhib-
ition assays (PDF)

Proteomic raw data (XLS)

The accession number of the crystal structures in the PDB are
8PAY and 8PAT.
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