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BACKGROUND and OBJECTIVES
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Homotypic interactions between parallel B-strands are characteristic of amyloids that underlie several neurodegenerative diseases.l!l Minimalist  yansamise H-0 Hﬁmlmnn rp\/ﬁ»\
approaches to stabilize parallel sheet conformation can inform the design of B-strand mimics and selective ligands of pathological amyloids. Backbone fw“ﬁimﬁ r E\H/ #
amide substitution can be used to enforce specific peptide conformations without sacrificing side chain content. We previously demonstrated that o R mmm R
backbone N-amination of linear peptides stabilizes antiparallel p-sheet folds through increased torsional strain, cis amide lone pair repulsion, and +cis ratamer destabilization
intraresidue hydrogen bonding.?l Here, we investigate the impact of backbone amide N-amination on parallel B-sheet stability in a peptide parallel hairpin NH; This work:

model, as well as in a miniprotein that exhibits a Baf} tertiary fold. ﬁ_l_ - ol
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Study Objectives: (1) Determine the effect of a-hydrazino acid substitution on the folded population of a parallel p-hairpin model peptidel3!; Antiparallel p-sheet § - 3
(2) Incorporate a-hydrazino acids into the p-strand region of DS119 analogues and assess their impact on thermal stability!*] stabilization Parallel (-shoat

stabilization

RESULTS

1) A parallel B-hairpin (Pbh) model for investigating the impact of 5) Backbone N-amino and N-methyl peptides retain a 8) NMR-derived structures of wt Pbh reveal significant fraying at
backbone amide substltutlon parallel B-sheet CD signature the termini and the Lys2 substitution site
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—RRDDBRRI< wavelength (nm) 20 avelength (nm) 9) Backbone substituted analogues of DS119: a miniprotein

wt Pbh é}z at 200 uM in 10 mM ag. NaOAc (pH 3.8, 298 K) featuring a Ba3 parallel sheet fold

molar ellipticity, 8 [deg-cm?-dmol]
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6) Hao NMR chemical shift deviations define the folded

- BB DDRR < core of amide-substituted B-hairpin peptides
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molar ellipticity, 0 [deg-cm?-dmol']
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at 200 uM in 10 mM ag. NaOAc (pH 3.8, 298 K) cyclic Pbh |'|l
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2) Synthesis of N-amino dipeptide building blocks
suitable for SPPS N
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h gfgfgl‘“fﬂauf“”‘““ “ “} o ""a 10) N-Aminated DS119 analogues retain wild-type fold and thermal

R'=Tyr(Bu), o THF, ag. NaHCO; R?= Leu, | ] wi Plsh stability in 1M Gdn-HCI
Arg(Pbf), 1 2) Fmoc-RE-Cl, NaHCO4, DCM  EraeHN ArgiPb), E aPhed Plh
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3) Synthesis of the resin-bound turn bD-Pro-DADME motif

1) Che-b-Pro-OH, A
EDC, HOBL, MM IH/N,J"‘\
" -

_l,F'
DIEA, DCM 1) Fmoc-Val-Cl,
Hz HM 2) Hy. PdIC, E1OA, 0  MNaHCO,, DCM &
:>< BoczO, CHCI; iPrOH 2) DEA, MeCN
HaM
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EDC, HOBL, DIEA, DCM NaHCOs (ag.) I 3-:9 : -10000- | : aPhe30 DS119  50.8 + 0.8
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55% = IN Ie N joading: 0.32 mmelig Pl | 11) Backbone N-amination restores thermal stability in DS120
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4) SPPS of parallel ﬁ-hairpin pe_ptic_les featuring backbone o
amide substitutions S o
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| | aAla6 DS120 82.1+0.1
R = H, NHBoc, o Me at 0.2 mg/mL in 20 mM sodium 1 MeAla6 DS120 69.6 + 0.8

//‘\F'm phosphate buffer (pH 7.3) 78.5 + 0'7

Bar hrs q. Val+ . . .
@ -~ jw Pt jw Pt Jﬁr \i 3:‘3 7) N-amination of core residues enhances folded ePheat De120  eeton

Lysz Phe, H Ging H population relative to parent and N-methyl peptides

then acidic
75+

cleavage Y816, alqy Tyryz H B1oy peptide % folded
B e s | e
Renie DADME,

""-"EI'H aLys2 Pbh 60.4 +£0.8
R = H, NHs, or Ma _ MeLys2 Pbh 63.7+ 0.8
peptide sequence* yield % - aPhe4 Pbh 66.3+09

wt Pbh V-PP-dadme-R K-Ac 30
L-Pro8 Pbh V—LP dadme-R K-Ac 32 MePhe4 Pbh 59.7+0.9
R

cyclic Pbh V-"P-dadme- K-suc] 10 l aTyr12 Pbh 73.8+1.0

aLys2 Pbh V-PP-dadme-R K-Ac 23 MeTyr12 Pbh 64.1+1.0

MeLys2 Pbh V-PP-dadme-R K-Ac 31
aPhe4 Pbh V-PP-dadme-R K-Ac 15 aArgl0 Pbh 693+ 1.0

MePhe4 Pbh vV-PP-dadme-R K-Ac 19 MeArgl0 Pbh 666+ 1.0

aTyr12 Pbh V-PP-dadme-R K-Ac 12 _ 200 290 240 40 60 80 100
Derived from NMR CSD values of Ha
V-PP-dadme-R K-A * Ay = - . . N
MeTyri2 Pbh 2 - 8 aX = No-amino A2 of reporter residues in D,O (800 MHz, wavelength (nm) temperature ("C)

aArgl0 Pbh V-PP-dadme-aRR Y K-Ac 11 Xaa, MeX = No- 100 mM ACOD. bH 36, 280 K
MeArg10 Pbh V-PP-dadme-MeRRY L K-Ac 19 methyl Xaa m cOD, pH 5.0, )
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