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Figure S1. Expansion of the two-dimensional 'H-'H NOESY NMR spectra depicting the
Val(aH)-Pro(6H) cross-peaks associated with the trans configuration of the Val-Pro peptidyl
bond for elastin-1 (A), elastin-2 (B), and elastin-3 (C). Note the absence of a strong Val(aH)-

Pro(aH) cross-peak corresponding to a cis Val-Pro peptidyl bond configuration.
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Figure S2. Expansion of the two-dimensional *H-'H NOESY NMR spectra depicting the HN-
Ho cross-peaks that were employed to confirm the spectroscopic assignments of the non-proline
residues in the pentapeptide repeats of the elastomeric domains of elastin-1 (A), elastin-2 (B),

and elastin-3 (C).
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Figure S3. Calculated structures of conformer pairs for inverse y-turn structures derived from the
model peptide segment (MeCO-Pro-Gly-NHMe) incorporating (2S,49)-4-fluoroproline (top) and
(2S.4R)-4-fluoroproline (bottom). The labels indicate the ring pucker associated with C” position
of the pyrrolidine ring and the position of the fluorine substituent. Geometries were derived from

structural optimization at the Beck3LY P/6311+G(2d,p) level of theory.




Table S1. Type-l B-turnsin the VPGV G truncated peptide; energy differences (AE, kcal/mal),
o,y angles (deg) and *°N chemical shifts (ppm).

Beck3LY P/6-31G* opt®

Total E,au | AE, | 6-311+G(2d,p)? AE,| Prooandy® | Glyoandy® | & (N-H)*®
exo -781.279423 | 0.6 | -781.529489 | 0.4 | -66.0 -21.8 | -103.2 16.9 96.2
endo -781.280313 | 0.0 | -781.530159 | 0.0 | -79.8 -1.8 | -1055 13.2 104.2
exo-Fo | -880.507 427 | 2.0 | -880.797 713 | 1.7 | -66.6 -21.7 | -103.9 17.4 96.5
endo-F» | -880.510664 | 0.0 | -880.800406 | 0.0 | -759 -6.8 | -107.6 14.9 102.6
exo-F | -880.509888 | 0.0 | -880.800559 | 0.0 | -67.8 -20.7 | -103.2 16.8 97.1
endo-F | -880.508173 | 1.1 | -880.798268 | 1.4 | -804 0.2 | -106.0 125 103.6
Beck3LY P/6-311+G* opt'

Total E,al | AE; | 6-311+G(2d,p)? AE:| Propandy® | Glypandy® | & (N-H)"
exo -781.489586 | 0.4 | -781.530155 | 0.4 | -66.8 -188 | -975 102 | 951" 105.9
endo -781.490 207 | 0.0 | -781.530807 | 0.0 | -783 -37| -998 7.8 | 1021" 1138
exo-Fe | -880.757107 | 1.8 |-880.798527 | 1.8 | -68.1 -181| -97.3 103 | 954" 106.0
endo-F» | -880.759936 | 0.0 | -880.801461 | 0.0 | -741 -89 | -1031 104 | 100.5" 1115
exo-F | -880.759852 | 0.0 | -880.801367 |0.0 | -705 -151| -97.5 95 | 964" 1075
endo-Fy | -880.757524 | 1.5 |-880.799024 |16 | -785 -28 | -100.3 7.8 95.1" 105.9

®Beck3LY P/6-31G*//Beck3LY P/6-31G*
P Beck3LY P/6311+G(2d,p)//Beck3LY P/6-31G*
© ¢ angle (O)C-N-C-C(O); y angle N-C-C(O)-N
9 Calculated N chemical shifts for N-H bonds of the Gly residue of (MeCO-Xaa-Gly-NHMe) in

ppm relative to liquid NH3 at 25 °C (absolute shielding 244.6 ppm is set to zero ppm); see
Experimental Methods for details.

*MPW1PW91/6-311G*//Beck3LY P/6-31G*

"Beck3LY P/6-311+G*//Beck3LY PI6-311+G*
9 Beck3LY P/6-311+G(2d,p)//Beck3LY P/6-311+G*

" MPW1PW91/6-311G*//Beck3L Y P/6-311+G*
' PBE/6-311+G(2d,p)//Beck3LY P/6-311+G*
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Table S2. Type-ll B-turnsin the VPGV G truncated peptide; energy differences (AE, kcal/mal), 6,y
angles (deg) and *°N chemical shifts (ppm).

Beck3LY P/6-31G* opt®

Total E,au | AE, |6-311+G(2d,p)° AE; | Propand y® | Glypandy® | & (N-H)*®
exo -781.282827 | 0.3 | -781.532882 | 0.0 | -60.5 123.4 | 1046 -16.1 111.7
endo -781.283337 | 0.0 | -781532497 |02 | -70.7 1135 | 108.6 -12.0 116.1
exo-F | -880.511004 | 0.0 |-880.801349 | 0.0 | -60.2 124.8 | 1046 -165 115.0
endo-F |-880.508684 | 1.5 |-880.798090 | 2.1 | -62.1 133.7 | 100.6 -18.3 111.0
exo-Fa | -880.514147 | 0.0 | -880.805096 | 0.0 | -61.9 121.2 | 105.7 -15.6 116.1
endo-Fq | -880.512803 | 0.9 |-880.802235 | 1.8 | -71.2 1121 |109.7 -11.3 116.7
Beck3LY P/6-311+G* opt’

Total E,au | AE; | 6-311+G(2d,p) AEs | Progandy® | Gly g and y® | & (N-H)"
exo -781.492951 | 0.0 | -781533453 |00 | -57.7 1275 | 99.8 -142 | 111.7" 122.7
endo -781.492830 | 0.08| -781.533325 | 0.08| -65.1 1263 | 97.2 -100 | 110.8" 1218
exo-Fe | -880.760646 | 0.0 |-880.801957 |0.0 | -58.8 127.1 | 100.1 -13.7 | 112.2" 123.2
endo-F |-880.757554 | 0.8 |-880.799121 |18 | -61.0 133.1 | 97.7 -152 | 1091" 120.6
exo-Fa | -880.764367 | 0.0 | -880.805750 | 0.0 | -60.1 124.9 | 1006 -12.9 | 1131" 1239
endo-Fq | -880.761920 | 1.5 |-880.803256 |1.6 | -655 1253 | 99.9 -10.9 | 112.1" 123.1'

4Beck3LY P/6-31G*//Beck3LY P/6-31G*

® Beck3LY P/6311+G(2d,p)//Beck3LY P/6-31G*
© ¢ angle (O)C-N-C-C(O); w angle N-C-C(O)-N
9 Calculated °N chemical shifts for N-H bonds of the Gly residue of (MeCO-Xaa-Gly-NHMe) in ppm

relativeto liquid NH3 at 25 °C (absolute shielding 244.6 ppm is set to zero ppm); see Experimental
Methods for details.

®MPW1PW91/6-311G*//Beck3LY P/6-31G*
"Beck3LYP/6-311+G*//Beck3LY P/6-311+G*
9 Beck3LY P/6-311+G(2d,p)//Beck3LY P/6-311+G*
" MPW1PW91/6-311G*//Beck3LY P/6-311+G*
' PBE/6-311+G(2d,p)//Beck3LY P/6-311+G*




Table S3. Gammaturnsin the VPGV G truncated peptide; energy differences (AE, kcal/mol), ¢,y

angles (deg) and *°N chemical shifts (ppm).

Beck3LY P/6-31G* opt®

Total E,au | AE, | 6-311+G(2d,p)’ AE: | Prog and y® | Gly g and y® | & (N-H)*®
exo -781.280667 | 1.2 | -781.530318 | 1.0 | -82.0 76.6 | -122.1 144 1136
endo -781.282518 | 0.0 | -781.531852 | 0.0 | -83.7 72.7 | -121.5 148 1127
ex0-Fq | -880.509 150 | 0.3 | -880.799060 | 0.0 | -82.1 76.1 | -121.9 145| 1135
endo-F | -880.509 689 | 0.0 | -880.798999 | 0.04| -82.4 58.6 | -117.1 14.6| 107.6
exo-Fx | -880.512361 | 0.0 | -880.803026 | 0.0 | -83.6 757 | -123.3 148 | 1136
endo-F,, | -880.511499 | 05 | -880.801107 | 1.2 | -83.7 752 | -121.4 142 | 1111
Beck3LY P/6-311+G* opt'

Total E,al | AE; | 6-311+G(2d,p)? AEs | Progandy® | Gly g and y°® | & (N-H)"
exo -781.489832 | 1.0 | -781.530860 | 1.0 | -82.0 76.6 | -122.1 144 |1118" 1255
endo -781.491480 | 0.0 | -781.532457 |00 | -83.7 727 | -121.5 14.8|1105" 124.0
exo-Fy | -880.757870 | 0.0 | -880.799711 | 0.1 | -824 768 | -1155 9.8 | 1135" 1250
endo-Fx | -880.757 723 | 0.1 | -880.799937 | 0.0 | -81.6 543 | -107.6 8.7 | 107.7" 121.3
exo-Fx | -880.761878 | 0.0 | -880.803764 | 0.0 | -835 76.6 | -1160 9.3 |111.6" 125.0
endo-F |-880.760043 | 1.2 | -880.801745 |13 | -840 76.1 | -1134 7.8 |111.2" 1244

?Beck3LY P/6-31G*//Beck3LY P/6-31G*
P Beck3LY P/6311+G(2d,p)//Beck3LY P/6-31G*
© ¢ angle (O)C-N-C-C(O); y angle N-C-C(O)-N
9 Calculated N chemical shifts for N-H bonds of the Gly residue of (MeCO-Xaa-Gly-NHMe) in

ppm relative to liquid NH3 at 25 °C (absolute shielding 244.6 ppm is set to zero ppm); see
Experimental Methods for details.

*MPW1PW91/6-311G*//Beck3LY P/6-31G*

"Beck3LYP/6-311+G*//Beck3LY PI6-311+G*

9 Beck3LY P/6-311+G(2d,p)//Beck3LY P/6-311+G*
" MPW1PW91/6-311G* //Beck3LY P/6-311+G*
' PBE/6-311+G(2d,p)//Beck3LY P/6-311+G*
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