Optimization of a TREM2 receptor inhibitor peptide
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‘/ Introduction ‘/ Synthesis and puritication
Triggering receptor expvessed on myeloid cells 2 (TREM2) is an immune receptor vegu[ating the inﬂammatory Pepticles were synthesized by Fmoc-SPPS starting from a 2-chlorotrytil resin. The lipophilic nature of the
. o . o . . . .
response and involved in newodegenevaﬁve, chronic and autoimmune diseases. TREM2 is an orphan receptor, sequenc{es requwed 5% pqoevaz‘me +2% DBU‘)C or Fmoc removal, in order to suppress aggregation duvmg chain
and the research of new [igand.s has Vecent[y become a hot topic. In this context, the peptide sequence 1A9 e[ongahon, and HATU as couplmg reagent.
(H-TFLIKILAA-OH) has been vationaﬂy designed for inhibition of TREM2 [1]. In order to deepev ana[yze the RP-HPLC puréﬁcation was cha[[enged by the low so[u’ai[ity of peptides in conventional solvents and buﬂévs but
mechanism of interaction with TREM2 and select molecules with S’pCC_iﬁC bivtding, we Syntheﬁzed a series of 1A9 was overcome disso[ving the peptides in either DMSO or HFIP (1, 1,1,3,3,3—Hexaﬂuoro—2—pvopanol).
plepﬁde fma[ogues where the' Ly's vesjldues was vep[ac'ed b%/ cither G[y or Als to exp! love .the qﬁted Oft'(.le vesidu‘e In order to investigate the interaction of pepﬁdes with membranes as a ﬁmcﬁon of counterion, the RP-HPLC
side chain charge and polarity in this position that is believed to be fundamental for ligand interaction. Their | purified peptides were repeatedly dissolved in diluted hydrochloric acid solution and freeze-dryed in order to |
conformation, their ability to interact with membranes, and their biological activity was investigated. ) / exchange TFA with HCL. P ya
Conformational characterization
7 Circular Dichroism in solution Orvented Civeular Dichroism (OCD)
! The secondavy structure of a peptide in a membrane environment can be characterized using conventional ' O i
i CDin aqueous dis’pevsions of small unilamellar vesicles or exp[oitingTFE as membrane-mimetic solvent. OCD is used to evaluate the conformaﬁon and 208 Of ]oeptlde were mixed with 1
! orientaﬁon of membrane-active peptides in ! 500Hg of DMPG/DMPC  1:3 \ ‘
- == — oriented membrane systems. 1 dissolved in MeOH/CHCl, 1:1 !
i Ry S N The wmost  studied = — | v/v, deposi{ed on quartz windows H
i ¢ peptides in this flels - i 1:\ s % i and dried for 24h under l }
3 H B ) T are mainly folded mo- .|/ / ! * vacuum. The sample is humidified via the gas phase i
[ 8 % o [ron [ow ] e helical conformation H i il
i g § \/_V‘r z I and show dyﬁceveni; ER + derived from saturated K2504 solution, which achieves |
DR o g £ ‘ i
- . — R OCD spectra when | - arelative humidity of ~98%. l
oo Emg K| o M ’1@" o o Juw] o bound to the surface o m S The same humidity is ensured by the presence of the | u
i " = gty oo o om) v Y e or when inserted perpendicularly or tilted in | K.SO, solution in the cell’s reservoir. } |
! —rorre Th teri inf the between the membrane phospholipids. The CD | ! 3
[ e 1(:1;@) hevaine he counter-ion - tmy lr(ence[s e signa[ indeed depends on the amgle between the | i
g o —es i) e Z aE? of CD s;)ectva in solution, helix axis and the electric field vector of the i i
! g 2000 AT oth in TFE an -Sl,f.Vs (10 mg/mL circu[av[y po[arized [ight beam, which s ! fuartz ;1
13 — PM"IPF%/D II/UEC 13 ﬁ“ wa:?g), h perpendicu[ar to the direction of propagation [3]. Sample i 3
g o n [so u Lowsha pe{; d% €s show Little data is reported for B-sheet folded peptides, i
[ & a preval e“z{ p-sheet .[f o mg‘;i more only comparing the OCD signal to the CD spectral | i
i ] TFE a000 v pronounce f or (HC )—peptl €5, as fea{w’es observed in solution. Custom-built cell i
e I confirmed by both secondiry wtom bt e |
! Wavelenglh (om) structure estimation (staked-bar | T Tt !
! p[ot) and signa[ deconvolution (as an examp[e TA9-G(HCL)), where an intense negative band centered at |
I =217 nm and a positive signal at 187 nm is detected. However, (HCD—peptides show two positive signa[s, one |
! centered around at 186 nm and one at 201 nm, the first more intense in 1A9-K, the second in 1A9-G. oot k(o) s /\ Spectra are reported in gfactor |
! 1A9-G (TFA) shows a positive band at ~186 nm and two negative bands at 198 and 217 nm, suggesting an 000008 /\ H (ellipticity over absorbance) to |
! equilibrium between unordered and B-sheet folding due to the proximity of the respective dihedral angles. § £ account for the different thickness |
! JA9-A instead shows a single positive signa[ centered at 198 nm, and a negative one at 222 nm, suggesting R g of each sample. i
| a B-stranded structure, with the negative band red-shifted compared to the canonical value of 217 nm, oo 0 The different counterions seem to |
| suggestinga possi’a[e amtiparaﬂe[ conformation [2]. . . W affect the interaction of the 3
| n SUVs 1A9 peptides shows a 1ASK (HC) peptides with the membranes. i
Lo SUV vesicles more prevalent B-sheet folding T emeem Wavingh o TFA)-peptides show a positive |
[ e M compaved to TFE solutions, as - 1A0-G (TFA] E)and) zfp -190 nm and aP broad |
[ d by secondary structure i S s i ile i :
13 0 COV}ﬁWV}e ked b ry | Il negative one at ~220 nm, while in |
1 LTI R N RS ey bl
- N : . > ] z . positive band is diminished, an :
P F TR progr essively red-shifted in_the ooons v 2 the negative one increases and is |
(- pektio) series TA9-K(HCl) > TA9-G(HCI) > d-shifted i
| | N = T i BT : g . oo rea-shijted. !
i & TAS-K(TFA)> 1A9-G(TFA) > 1A9 Ty !
\ 190 200 210 W:i:‘e"g;iﬂnmy 240 250 260 ¥ £ %!:;maw !‘:mm 80 100 A(,]—FA)’ suggest(ng a pveva[ent[y ”‘\ -0,00015- a \AS—G@‘ :‘
\ amtiparale[ ﬁ—confomation [2]. N " “ WM‘:::M o) = B - - Wavane:z;h ) - “
Brological activity
B . Different solvent conditions and concentrations have
The  signaling cha'in homoo[igomev?zatiqn f T been tested to obtain the optimal result. 1A9-K
o 0.0 (SCHOOL) strategy aims to block multi-chain & w0 R (TFA) and 1A9-G (TFA) have been dissolved in
oo receptors in a ligand-independent manner using z DMSO/PBS (1:1 v/v) and tested at 200 uM and
short peptides [4]. < 300 uM.
ey In the figure is reported the scheme of SCHOOL E Mycolic Acid, a known TREM2 putative ligand [5],
strategy fov TREMZ. Brieﬂy, a competition for =’ & & N § & has been used to in?[}Ace receptor activation
DAP12 binding occurs between the short peptide c & S w\"f \J(,w‘ Qp@“ measured as eGFP+ positive cells by FACS at the
and the transmembrane portion of TREM2. QK“’ & & concentration of 10 ug/mL (MA10) after overnight
o 1A9-K with DAP12 interaction prevents message O S incubation. f § # ¢
ITeRacTion transduction in the presence of the putative In this model both 1A9-K and 1A9-G have been able
e [i.gandl, causjing b[oc[.iade of downstream to reduce TREM2 acivity signiﬁcanﬂy, in pavﬁcu[ar
@ = sngmlllmg. This .mechamsm appears 'to have a 100 1A9-G has shown greater inhibitory effectiveness by
maximum effectiveness of 50% reduction. w0 reducing the GFP+ population of the 50%
) Z . compared to vehicle control (MA10 + V). These
2B4 veporter T cells stably transfected with g, results are in line with data reported in the literature
enhanced green ﬂuorescent protein (eGFP) under ® Vegayd[ng the 2 vivo experiments.
consensus sequences of NFAT (transcriptional *
factor of TREM2 pathway) and  human o & N N N & & The cell vialai[ity evaluation excluded potentia[ toxic
S TREM2/DAP12 ¢DNA has been employed to A QQ@ Qg"’é effect induced by peptides treatment. Propidium
. Putstia ligend. o assay the inhibitory capacity of the synthetic &5‘3 &j‘ & e iodide dye has been used. for ﬂowcytometric ana[ysis
) peptides. - - - - No dﬁérences have been measured in Ppresence qf
‘“"..l.'.“('\f','n Statistical analysis Ordinary one-way ANOVA (*p <0.05, TA9-K and 1A9-G compared to CTRL (vehicle). /
+ HTREM2DAP12 *#+4% 0 <0,0001 versus MA0 + V), n=2 /
-
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