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Abstract:

The Tryptophan Zipper (TrpZip) is an iconic folding motif of B-hairpin peptides stabilized by cross-strand tryptophan-tryptophan interactions,
each stabilized by an aromatic—aromatic stacking in an edge-to-face geometry. They serve as minimal model systems for understanding
protein folding, stability, and hydrophobic interactions. Herein, we report one promising strategy for specifying the conformation of glycine
by substituting the alpha carbon with nitrogen, thereby creating an azapeptide which would therefore restrict the conformational landscape
as compared to glycine. Further, we set out to enable spatiotemporal control over B-hairpin formation by the introduction of a
photosensitive B-turn mimic in the TrpZip backbone. Finally, we anticipate that this mimic will be useful in better deciphering of the roles of
B-hairpin structures in protein folding processes, development of peptidomimetic systems, and chemical biology more generally.
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Table 1. Preferred approximate dihedral angles of glycine residues
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Aza-glycine conformational minima
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Can Aza substitution enhance stability? Photocontrol of $-hairpin peptide via Hydrazide incorporation
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Fig: MD Analysis showing the MD trajectory and a
Histogram of the O—H distance for the B-turn hydrogen

CD spectra of TrpZip1 (1mg/ml) in bond. (a) TrpZipl. (b) Peptide 1.
20mM sodium phosphate buffer (at 4°C) 0.5t

0.7 | —— E(420nm)
e 7 (352NM

Wavelength (nm)

6

Absorbance
o o
w H

. | 3k
i BTM Q |
5 | 0.2 |
5 5. | '
~§ 1 : NZ (@) : 0.1 |
%’, 0- I HN S= ) 0060 280 300 320 340 360 380 400
;‘;_2' N o 5—0 —H—N =0_ NH2 Wavelength (nm) ;
2 . 0 UV-vis absorption spectra of Peptide 1 TEM image of fibrils
4 » NH o $ In DMSO (1x10-M); AL 16nm
6 . . ' . . . | (0 R NH / 20
200 220 240 260 . R - 1 .0 . -
Wavelength (nm) R" | Peptide 1
HN S=° N -\ |
§ CD spectra in 20mM sodium >_2=0 H-N  OH i < nf 0.8 -
i T phosphate buffer (at 4°C) : B
o HO NH g N 20.6
g Tm (°C) 0] NH 5 1| T .. S p= -
E 0 é’, 2 0.4-
TrpZip3 63 LY S:o NH, 7 g -
0 2 “0.2-
5 r2= HN —-10} '
£ Tz3aza-Gly 70 HO NH g 0.0-
;ﬁo 0 T T T T T T T T T T
2 \ =(CH3 NH, / 2 n - - - 280 300 320 340 360
) . . . . Tz3NMeNme 40 Wavelength (nm) Temperature (K)

0 20 40 60 80

Temperature (°C)

Thermal denaturation CD
monitored at 228nm

Fig: Introduction of -turn peptidomimetic in a
B-hairpin Tryptophan Zipper 1 (Peptide 1).
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