Toward True av8 Selectivity: Cyclopeptide Ligands
that Discriminate Homologous Integrins - 2%
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avf38 Integrin: latent TGF-8 activator | Challenge: av38 and avf36 homology
Together with avf36, av38 integrin is a key activator of TGF-[3, regulating its bioavailability and || The high structural homology between integrins av[38
downstream signalling, and thereby influencing its pathophysiological roles.?2 and av36 represents a major challenge for the
development of truly av38-selective ligands. Both
erran '

with nanomolar affinity. To date, no high-affinity, av[38-
selective small molecules have been reported, except
for miniproteins described in 2023.3
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The affinity of the Amp-RGD cyclopeptides was assessed by Filters from experimental studies
competitive solid-phase binding assays using immobilized LAP | || Molecular dynamic 5000 (NMR, X-ray structure) MD-NMR-derived
(pro-TGF-B) and soluble avpB8 or av36 integrins, revealing dual simulation —) ames | “d(Amp C=0- Gly3 NH) <4.5 A — igand conformations
Integrin-binding activity. (500 ns, 320K) » d(Leu1/Phe1 NH—Arg2 NH)< 3 A 9 \
‘ » d(CB-Arg2 and CB-Asp4) > 8.25 A . A
Structure IC, (nM) for avp8 IC., (nM) for av36 Q
c(AMp[BUN.JLRGDL) |  2.28 + 0.12 452 +1.02 A molecular dynamic-driven docking | . DR
_ _ protocol was implemented to identify Glide SP peptide
c(Amp[HexN;]LRGDL) 1.09 £0.05 30.3%5.1 the crucial structural determinants docking in av[38  me—
c(Amp[HexN,;]JFRGDL) 1.29 + 0.03 43.6 +4.9 and bioactive conformations of dual and av36
c(Amp[HexN,]RLD) > 10000 > 10000 c-AmpRGD ligands. — diored
Bmdmg mode Representative MD-NMR-derived
The Amp-RGD cyclopeptides* and a FITC-labelled 0 Osz I
decapeptide probe® have been synthesized via HO)L@Ns N O Redocking of one
standard solid- and solution-phase procedures, ° > HN\\‘Q.,,COOH selected pose for Ligand integrin interaction analysis
purified by flash chromatography or preparative HATU, DIPEA, Lo each ligand g / O /
: _ DMF dry, r.t., under Ar e |
HPLC, and characterized using LC/MS and NMR. 76% y. 3a (Amp[HexNs])
Boc HOOC O
N o TFA/DCM, NH \O m.,,NH Docking best poses of
Q, 0°C-r.t., under Ny HN\“Q"’COOH “INHBoc N \ c(Amp[HexN,JLRGDL) (grey) in avB6 , =
HN*™ 'COOH | HN“'Q"’COOH Boc (left) and avB8 (right) integrins ““
II:moc quant. y. Fmoc HATU, DIPEA, | overlaid to the X-ray structure of the i
1 2 DMF dry, r.t., under Ar Fmoc TGF-B3/B1 (green).
65% y. 3b (Amp[CyhexNHBoc])
: o  Fluorescence anisotropy displacement binding assays
H)L@s'\b N The FITC-labelled probe and an | >N3 5
. . 3
NaB(OAC)H > HN“'Q"’COOH in-house focused library of N MI:?)
DCE dry, rt. o dor Ar Fmoc cyclopeptides with known \\\.Q.,,,%O N
95% y. 3¢ (Amp[BuNs]) avp6/avp8 affinity were used to ™ NH HN«Q e
establish a rapid and reliable "\ Leu | NH
/R ,R II f d. I t b. d. ASp\ /Arg ASp\ /Ar/g
N o 1) HATU. HOAL, N cell-free displacement binding Gly Leu
Q/( collidine, DCM/DMF dry HN“\“Q'”//( assay based on fluorescence c(Amp[BuN;]LRGDL) c(Amp[HexN3]RLD)
QGIy—NHZ Fmoc-SPPS H'Tl\ NH (15:1), r.t., under Ar | NH anisotropy. avB6/avB8 dual affinity negative control
P XXX, XXX > XXX XXX — Jveolveol oti= Ara—Clv—l el Acn—Clv-Ara—Cly—
4 67-97% V. , | 2) TFA/TIS/H,O \ / HO——Lys-Lys-Leu-Arg-Gly-Leu-Asp-Gly-Arg-Gly-NH
Asp(tBu) Arg(Pmc) (95:2.5:2.5), 1t Asp_. _Arg O@.|\NH2
H /Gly 25-80% . \
HO 6 or c(Amp[R]X;RGDX,) \\‘QW/%O
5 e
R: 6-azidohexanoyl- (HexN3) or frans-4-((Boc)amino)cyclohexane-1-carbonyl- (CyhexNHBoc) or 4-azidobutyl- (BuN3) Le’u L[\élH -probe
u
ASP_ Al
O N 0O Gly
MO N
N 5 1) HATU, HOAL, M - c(Amp[CyhexNH,]LRGDL)
Q, 0 collidine, DCM/DMF dry N
O—Asp(tBu)—NHz Fmoc-SPPS> HN ¢ (15:1), rt., Ar - HNQ/( The setup of the biophysical binding assay has enabled the affinity
7 97% y. 'T'H 2) TFA/TIS/H,O Agp NH evaluation of the newly synthesized Amp-RGD cyclopeptides
RO Arg(Pme) (95:2.5:2.5), 1t “Leu-AT9 experiment ongoing).
\Asp(tBu)—Le/u 96% V. Leu ( p g Q)
8 9 or c(Amp[HexN3]RLD)
HO—VLys-Lys-Leu-Arg-Gly-Leu-Asp-Gly-Arg-Gly-NH N/R-
1) Fmoc-SPPS O ‘,.Q--../(
2) FITC, DIPEA, Solid Phase H',\" NH
In the dark XXX )|(xx
Lys(Boc)—NH ' i \ 2
Q- Lys(eoc)NH, 3)TFAITIS/H,O probe ASP_ -Arg
(95:2.5:2.5) Gly
XXX, = Variable amino acid
R =linker
. . JK = Spacer
Fmoc-SPPS: (i) Coupling: Fmoc-Arg(Pmc)-OH, Fmoc-Xxx,,,-OH (Xxx,,,: none, Phe, Leu), 3a or 3b or M - Bioactive units
3¢, Fmoc-Asp(tBu)-OH, Fmoc-Lys(Boc)-OH; HATU, HOA, collidine, DMF, r.t. (i) Fmoc-deprotection: (drugs, fluorophores)
piperidine, DMF, r.t. (ili)) Resin cleavage: AcOH, TFE, DCM, r.t. €p = Decapeptide Probe
Conclusions and future perspectives | References

. - : . . - 1. J. H. McCarty, J. Cell Sci., 2020, 133, jcs239434.
Once the affinity and selectivity of the newly developed ligands have been established, the most promising ones will be > N.E Brown. J. F. Marshall. Cancers. 2019, 11. 1221

optimized to improve their binding profiles and subsequently functionalized with fluorescent or therapeutic payload through || 3. A Roy, T. Springer, D. Baker et al., Nat. Commun., 2023,
: : PE 14, 5660.

SUIt_able Ilnlfer/spacer m0|et.|es. _ _ _ _ _ _ _ _ 4. K. Bugatti, A. Bruno, D. Arosio et al., Chem. — Eur. J.,

By integrating structure-guided design, chemical synthesis, and biophysical screening, this approach aims to generate av[38- 2020, 26, 13468—13475.

. _ ; : : _ : : : : : 5. J. Wang, X. Dong, T.A. Springer et al., Proc. Natl. Acad.
selective Amp-cyclopeptides as innovative platforms for av38-targeted biomedical and pharmacological applications. Sci. U.SA.. 2017, 114 (21), E4168.-E4174.



https://doi.org/10.17952/38EPS.2026.P139

	Slide 1

