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Table S1. Analytical data of ACEal and their analogues

analytical HPLC preparative HPLC
Name MS calculated | MS found Fif:gntlon gradient Fif:gntlon gradient
(min) (min)
ACEal 23H‘E']7869 [M+ ?&4;? gﬁH{] 13.29 A 19.76 A
Al giﬂ]ﬁﬁ [M+ ?,f’/lofng%] 17.26 A 23.85 A
Ala Jlrzlf].aeszs [M %,\Z/Ilffilﬁiﬁ 14.86 A 16.89 A
Alb gﬁﬁfm M+ B\Z/IGEELG] 13.59 A 14.19 A
Alc gaq.]3044 [M+ ?&Ofgoﬁ] 20.65 A 17.61 A
Al vl gﬁl{']f’m M+ ?&féﬁG] 15.20 A 23.83 A
Al v2 1425345725 M %&52233(]) 16.13 A 24.91 A
Al v3 gzﬂ']m“ M+ ?,\7/'0;12&3:] 15.98 A 25.43 A
Al v4 i4223;§338 M %&ngﬁ‘]l 15.67 A 25.11 A
A2 _{3293;5150 M %&9%&9‘]} 25.98 A 24,57 A
A2a 11~1|3§j6050 M %&55‘;0‘]57 16.49 A 18.37 A
A2b gﬁl%']8266 [M+ ?EAZEESHG] 10.66 A 15.94 A
A2c gﬁﬁ']?’m [M+ ?&3£7H9] 11.42 A 17.53 A
Az vl _{4215;5548 M %Ifﬂlfgiloﬁ 17.22 A 32.59 B
A2_V2 1422:%627 M %&zigﬁ’ 18.18 A 34.28 B
A28 WSTSOM | ST | oo | A | e | b
AZ_va 13293%255 M %&9221'6% 18.17 A 35.36 B
A3 2ﬁ|%']4796 M+ ?&9;?;8:1 15.50 A 33.74 A
A3a 11;?]'6316 M WE?? 13.02 A 15.34 A
b TSSO | 99609 | 15 | 5 | mas | A
A3c 133}]'6166 M %&Oiﬂil 12.90 A 19.53 A

Analytical HPLC program (eluent A: 0.05% TFA in Hz20, eluent B: 0.05% TFA in ACN, flow
0.9 mL/min, column: ReproSil Saphir 100 C18, 5u, 150 x 4.6 mm):

A:t=0 min, 90 % A; t=2 min, 90% A; t=32 min, 10% A,

B: t=0 min, 90 % A; t=2 min, 90% A; t=20 min, 10% A.
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Preparative HPLC programs (eluent A: 0.05% TFA in H20, eluent B: 0.05% TFA in ACN,
flow 10 mL/min):
A: t=0 min, 90 % A, t=6 min, 90 % A; t=10 min, 75% A; t=20 min, 60% A; t=30 min, 60% A;
t=35 min, 10 % A,
B: t=0 min, 90 % A; t=6 min, 90 % A; t=10 min, 75% A; t=40 min, 45% A; t=42 min, 10 % A.

Table S2. Analytical data of peptides 1-41

analytical HPLC preparative HPLC
Name calc'\ljllited MS found ![?irerfgntlon gradient It:\i>rer;[§nt"m aredent
(min) (min)

1 3921H0+6]301 M ?&1;039@] 14.63 A 31.06 C
2 2928I._|5+€]593 M ?&8;536;1] 13.58 A 20.63 A
3 1023;1{3630 M %&31-‘;‘5@; 13.57 A 20.40 A
2 }-023:;(])670 M %&BE.gfﬁ 13.38 A 20.28 A
> 1091.4665 [M %&91'£§28 16.63 A 26.17 A

K*+ H'] H

}-123:;?807 M %|\1/|3552)7ng]L 18.85 A 46.00 E
7 10273;(])386 M %&732&(1‘]5 15.08 A 27.117 B
8 11213;?313 M a\lﬂlfgﬁ 15.29 A 27.507 B
5 }_1213;?363 M %hl/lligSHﬁ 14.84 A 26.233 B
10 -1+125|i'+?323 M ﬁ\lﬂsigm 15.00 A 26.407 B
11 1124;;?337 [M %&‘Z?HZ? 16.65 A 26.177 B
12 -];126;;?549 [M E|\1/|655H4% 15.43 A 28.007 B
13 11233;(])078 [M %hl/lsicz)ﬁ 14.24 A 24,517 B
14 11;3.}])131 M %|\1/|62ng1§ 16.34 A 31.773 B
15 J1r128|f1|.+(])313 [M %hl/ISi.(z)ﬁig]’ 14.51 A 24.89 B
16 11273;(])338 [M %&732‘;1% 15.68 A 27.203 B
17 J1r125|§'+?402 [M %&5%4'48; 14.98 A 32.353 B
18 1125;;?419 [M %|\1/|5-1+24H7§ 15.05 A 32.127 B
19 ilzsli;?ess [M %hl/lsige:; 16.62 A 33.000 B
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20 J1r126:|.+?731 M ﬁ\lﬂﬁzgﬁ; 16.52 A 33.383 B
21 1126;;?731 M %'\1/?1%3? 16.71 A 31.04 B
22 112415;(])494 M %hl/l“f'gﬁ? 15.27 A 26.483 B
23 11253;?470 [M %&5224H8% 15.09 A 26.89 B
24 J1r122|3.+c])574 M %hl/lzigSHZA]l 15.3 A 27.117 B
25 -1+127|i'+(])760 M %h1/|7ig7H5‘]‘ 15.25 A 29.48 B
26 11273.}])629 M %l\l/IY?-gﬁHZ? 15.89 A 27.22 B
27 +1-128£|.+?840 [M %|\1/|8-2+27H4? 15.02 A 3271 C
28 %ﬁ'%[w ilgﬁ*? M| 1575 A 28.25 B
29 ilzeli;?esz? [M %I\l/IGEgGH‘U]L 15.7 A 27.00 B
30 11263.5,627 [M ﬁ\lﬂafge:? 15.82 A 26.89 B
31 ‘1;1;,3%051 M %I\1A9J2r;1H4f]3 14.79 A 25.01 c
32 11283;(])903 [M ﬁ\lﬂsiézﬁ 15.16 A 27.99 C
33 [1|\1/|9E(2)E|3]3 [1'\1/|9<+)<2)a7j2 15.58 A 32.23 B
34 1221|_1|.+?868 M %ﬁﬁgﬁ 15.14 A 33.43 E
35 11283;?918 [M EI\1A8229H5§ 15.50 A 33.40 E
36 Jlrlzsg;?gzz M %&8328:(]) 14.18 A 23.49 c
37 1220;;?974 M E|\2AOZ'39H1+(]5 14.68 A 27.32 C
38 J1r129|3.+?762 M %&92%9? 15.05 A 29.77 B
39 12203;(])751 M %hz/log.g?Hsiz]l 14.46 A 28.32 C
i N TN
T limen s mw | A | ow | o

Analytical HPLC program (eluent A: 0.05% TFA in H20, eluent B: 0.05% TFA in ACN, flow

0.9 mL/min):

A: t=0 min, 90 % A; t=2 min, 90% A; t=32 min, 10% A (ReproSil Saphir 100 C18, 5u, 150 x
4.6 mm column).

Preparative HPLC programs (eluent A: 0.05% TFA in H20, eluent B: 0.05% TFA in ACN,
flow 10 mL/min):

A:t=0 min, 90 % A; t=6 min, 90 % A; t=10 min, 75% A, t=20 min, 60% A; t=30 min, 60% A,
t=35 min, 10 % A,

B: t=0 min, 90 % A; t=6 min, 90 % A; t=10 min, 75% A; t=40 min, 45% A; t=42 min, 10 % A,
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C: t=0 min, 85 % A; t=6 min, 85 % A; t=10 min, 73% A; t=40 min, 50% A; t=42 min, 10 % A,
D: t=0 min, 85 % A; t=6 min, 85 % A; t=10 min, 65% A; t=40 min, 50% A; t=42 min, 10 % A,
E: t=0 min, 85 % A; t=6 min, 85 % A; t=10 min, 70% A; t=40 min, 50% A; t=42 min, 10 % A.

Table S3. Sequences of helix a1 of ACE2 (ACEal) and their foldameric analogues. Residues
interacting with protein S are marker in red. Mutated residues are shown in green and blue.
Trans-(1S,2S)-2-aminocyclopentanecarboxylic acid residues are shown as black pentagons.

Entry Peptide Amino acid sequence

1 IEEQAKTFLDKFNHEAEDLFYQS-NH2

2 Al IQEQOKTFODKONHESEDOFYQ®@-NH2
3 Ala IOEQOKTF@D-NH2

4 Alb FODKONHE®E-NH2

5 Alc HE@EDOFYQ@-NH2

6 Al vl IOEQOKHFOEY@ONSEOHMOFRQ®-NH;
7 Al_v2 IOEQOKHFOEWONSEOHMOFRQ®-NH;
8 Al_v3 IOEQOKYFOEYONSE@HMOFRQ®-NH,
9 Al v4 I@EQOKHFOEY@NSE@HMOFEQ®-NH;
10 A2 IOEQASTFODKFOHESEDLOYQ®-NH2
11 A2a I@EQARTFOD-NH2

12 A2b FODKFOHE®E-NH2

13 A2c HE@EDL@YQ®-NH2

14 A2_vl IOEQAOHFOEYFOSE@HMLORQ®-NH;
15 A2_v2 I@EQARHFOEWFOSE@HMLORQ®-NH,
16 A2_v3 I@EQARYFOEYFOSE@HMLORQ®-NH,
17 A2_v4 I9EQARHFOEYFOSEQHMLOEQ®-NH;
18 A3 IOEQAKTF@DKFNHE®EDLFYQ®@-NH2
19 A3a IOEQAKTF@D-NH2

20 A3b FODKFNHE®E-NH2

21 A3c HE®EDLFYQ®@-NH2
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Figure S1. Modeled complex of peptide Al and the RBD domain of protein S (trans-ACPC

residues forming “B-stripe” are colored pink).
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Figure S2. Comparison of CD spectra of peptides Al-3, and ACEal dissolved in potassium

phosphate buffer, 50 mM, pH 7.5.
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Figure S3. Comparison of BLI sensograms of peptides ACEal and A2_v2.
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Figure S4. HPLC chromatogram of peptide ACEa.l.
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Figure S6. HPLC chromatogram of peptide Ala.
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Figure S7. HPLC chromatogram of peptide Alb.
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Figure S8. HPLC chromatogram of peptide Alc.
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Figure S9. HPLC chromatogram of peptide Alv1l.
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Figure S10. HPLC chromatogram of peptide Alv2.
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Figure S11. HPLC chromatogram of peptide Alv3.
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Figure S12. HPLC chromatogram of peptide Alv4.
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Figure S13. HPLC chromatogram of peptide A2.
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Figure S14. HPLC chromatogram of peptide A2a.
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Figure S15. HPLC chromatogram of peptide A2b.
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Figure S16. HPLC chromatogram of peptide A2c.
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Figure S17. HPLC chromatogram of peptide A2v1.
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Figure S18. HPLC chromatogram of peptide A2v2.
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Figure S19. HPLC chromatogram of peptide A2v3.
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Figure S20. HPLC chromatogram of peptide A2v4.
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Figure S21. HPLC chromatogram of peptide A3.
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Figure S22. HPLC chromatogram of peptide A3a.
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Figure S23. HPLC chromatogram of peptide A3b.
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Figure S24. HPLC chromatogram of peptide A3c.
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Figure S25. HPLC chromatogram of peptide 1.
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Figure S26. HPLC chromatogram of peptide 2.
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Figure S27. HPLC chromatogram of peptide 3.
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Figure S28. HPLC chromatogram of peptide 4.
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Figure S29. HPLC chromatogram of peptide 5.
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Figure S30. HPLC chromatogram of peptide 6.

S17



mAU

| [ Detector A Channel 1 222nm
] o

500+

250+
] A
0+ J\u,__.—— - 711‘— - \_\_/_,

e e
0 5 10 15 20 25 30 35 40 45
min
Figure S31. HPLC chromatogram of peptide 7.
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Figure S32. HPLC chromatogram of peptide 8.
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Figure S33. HPLC chromatogram of peptide 9.
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Figure S34. HPLC chromatogram of peptide 10.
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Figure S35. HPLC chromatogram of peptide 11.
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Figure S36. HPLC chromatogram of peptide 12.
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Figure S37. HPLC chromatogram of peptide 13.
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Figure S39. HPLC chromatogram of peptide 15.
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Figure S40. HPLC chromatogram of peptide 16.
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Figure S41. HPLC chromatogram of peptide 17.
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Figure S42. HPLC chromatogram of peptide 18.
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Figure S43. HPLC chromatogram of peptide 19.
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Figure S44. HPLC chromatogram of peptide 20.

mAU
] ~ Detector A Channel 1 222nm
. ~
2500 e
2000
1500
1000
500
] i
Oi A L - - ]
—— 77— T[T T[T T T T[T
0 5 10 15 20 25 30 35 40 45
min

Figure S45. HPLC chromatogram of peptide 21.
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Figure S46. HPLC chromatogram of peptide 22.
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Figure S47. HPLC chromatogram of peptide 23.
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Figure S48. HPLC chromatogram of peptide 24.
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Figure S49. HPLC chromatogram of peptide 25.
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Figure S50. HPLC chromatogram of peptide 26.
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Figure S51. HPLC chromatogram of peptide 27.
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Figure S52. HPLC chromatogram of peptide 28.
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Figure S53. HPLC chromatogram of peptide 29.
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Figure S54. HPLC chromatogram of peptide 30.
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Figure S55. HPLC chromatogram of peptide 31.
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Figure S56. HPLC chromatogram of peptide 32.
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Figure S57. HPLC chromatogram of peptide 33.
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Figure S58. HPLC chromatogram of peptide 34.
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Figure S59. HPLC chromatogram of peptide 35.
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Figure S60. HPLC chromatogram of peptide 36.
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Figure S61. HPLC chromatogram of peptide 37.
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Figure S62. HPLC chromatogram of peptide 38.
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Figure S63. HPLC chromatogram of peptide 39.
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Figure S64. HPLC chromatogram of peptide 40.
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Figure S65. HPLC chromatogram of peptide 41.
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Figure S66. CD spectrum of peptide ACEal.
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Figure S67. CD spectrum of peptide Al.
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Figure S68. CD spectrum of peptide Ala.
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Figure S69. CD spectrum of peptide Alb.
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Figure S70. CD spectrum of peptide Alc.
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Figure S71. CD spectrum of peptide Alvl.
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Figure S72. CD spectrum of peptide Alv2.
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Figure S73. CD spectrum of peptide Alv3.
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Figure S74. CD spectrum of peptide Alv4.
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Figure S75. CD spectrum of peptide A2.
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Figure S76. CD spectrum of peptide A2a.
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Figure S77. CD spectrum of peptide A2b.
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Figure S78. CD spectrum of peptide A2c.
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Figure S79. CD spectrum of peptide A2v1.
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Figure S80. CD spectrum of peptide A2v2.
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Figure S81. CD spectrum of peptide A2v3.

S37



20000
15000
10000 ~

5000

-5000

Oyre (deg*cm?*dmol ™)

-10000
-15000 +

-20000 +

-25000 T T T T T T T T T T T 1
190 200 210 220 230 240 250
A (nm)

Figure S82. CD spectrum of peptide A2v4.
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Figure S83. CD spectrum of peptide A3.
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Figure S84. CD spectrum of peptide A3a.
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Figure S85. CD spectrum of peptide A3b.
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Figure S86. CD spectrum of peptide A3c.
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Figure S87. CD spectrum of peptide 1.
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Figure S88. CD spectrum of peptide 2.
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Figure S89. CD spectrum of peptide 3.
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Figure S90. CD spectrum of peptide 4.
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Figure S91. CD spectrum of peptide 5.
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Figure S92. CD spectrum of peptide 6.
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Figure S93. CD spectrum of peptide 7.
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Figure S94. CD spectrum of peptide 8.
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Figure S95. CD spectrum of peptide 9.
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Figure S96. CD spectrum of peptide 10.
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Figure S97. CD spectrum of peptide 11.
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Figure S98. CD spectrum of peptide 12.
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Figure S99. CD spectrum of peptide 13.
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Figure S100. CD spectrum of peptide 14.
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Figure S101. CD spectrum of peptide 15.
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Figure S102. CD spectrum of peptide 16.
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Figure S103. CD spectrum of peptide 17.

548



20000
15000
10000 ~

5000

-5000

Oyre (deg*cm?*dmol ™)

-10000
-15000 +

-20000 +

-25000 T T T T T T T T T T T 1
190 200 210 220 230 240 250
A (nm)

Figure S104. CD spectrum of peptide 18.
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Figure S105. CD spectrum of peptide 19.
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Figure S106. CD spectrum of peptide 20.
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Figure S107. CD spectrum of peptide 21.
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Figure S108. CD spectrum of peptide 22.
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Figure S109. CD spectrum of peptide 23.
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Figure S110. CD spectrum of peptide 24.
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Figure S111. CD spectrum of peptide 25.

S52



20000
15000
10000 ~

5000

-5000

Oy re (deg*cm?*dmol™)

-10000
-15000 +

-20000 +

-25000 T T T T T T T T T T T 1
190 200 210 220 230 240 250
A (nm)

Figure S112. CD spectrum of peptide 26.
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Figure S113. CD spectrum of peptide 27.
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Figure S114. CD spectrum of peptide 28.
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Figure S115. CD spectrum of peptide 29.
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Figure S116. CD spectrum of peptide 30.
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Figure S117. CD spectrum of peptide 31.
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Figure S118. CD spectrum of peptide 32.
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Figure S119. CD spectrum of peptide 33.
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Figure S120. CD spectrum of peptide 34.
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Figure S121. CD spectrum of peptide 35.
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Figure S122. CD spectrum of peptide 36.
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Figure S123. CD spectrum of peptide 37.
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Figure S124. CD spectrum of peptide 38.
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Figure S125. CD spectrum of peptide 39.
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Figure S126. CD spectrum of peptide 40.
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Figure S127. CD spectrum of peptide 41.
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Figure S128. Binding of 50 uyM ACEa1 to the RBD monitored with BLI.
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Figure S129. Binding of 50 uM Al to the RBD monitored with BLI.
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Figure S130. Binding of 50 uM Ala to the RBD monitored with BLI.
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Figure S131. Binding of 50 uM Alb to the RBD monitored with BLI.

0.04—
E _
=
T Lo
TR
- ] | w0l i ok il bt |
it R LR LT G et i R R T -
0] fﬂl'ﬂ iy
[T T T T [ T T T T [ T T T T T T T T[T T T T [ T T T T T T T T [ T T T T T TTT]
=300 =200 =100 o 100 200 300 400 500 &00
Time (&)

Figure S132. Binding of 50 uM Alc to the RBD monitored with BLI.
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Figure S133. Binding of 50 uM Alv1 to the RBD monitored with BLI.
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Figure S134. Binding of 50 uM A1v2 to the RBD monitored with BLI.
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Figure S135. Binding of 50 uM Alv3 to the RBD monitored with BLI.
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Figure S136. Binding of 50 uM A1lv4 to the RBD monitored with BLI.
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Figure S137. Binding of 50 uM A2 to the RBD monitored with BLI.
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Figure S138. Binding of 50 uM A2a to the RBD monitored with BLI.
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Figure S139. Binding of 50 uM A2b to the RBD monitored with BLI.
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Figure S140. Binding of 50 uM A2c to the RBD monitored with BLI.
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Figure S141. Binding of 50 uM A2v1 to the RBD monitored with BLI.
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Figure S142. Binding of 50 uM A2v2 to the RBD monitored with BLI.
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Figure S143. Binding of 50 uM A2v3 to the RBD monitored with BLI.
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Figure S144. Binding of 50 uM A2v4 to the RBD monitored with BLI.
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Figure S145. Binding of 50 uM A3 to the RBD monitored with BLI.
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Figure S146. Binding of 50 uM A3a to the RBD monitored with BLI.
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Figure S147. Binding of 50 uM A3b to the RBD monitored with BLI.
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Figure S148. Binding of 50 uM A3c to the RBD monitored with BLI.
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Figure S149. Binding of 50 uM peptide 1 to the RBD monitored with BLI.
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Figure S150. Binding of 50 uM peptide 2 to the RBD monitored with BLI.
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Figure S151. Binding of 50 uM peptide 3 to the RBD monitored with BLI.
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Figure S152. Binding of 50 uM peptide 4 to the RBD monitored with BLI.
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Figure S153. Binding of 50 uM peptide 5 to the RBD monitored with BLI.
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Figure S154. Binding of 50 uM peptide 6 to the RBD monitored with BLI.
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Figure S155. Binding of 50 uM peptide 7 to the RBD monitored with BLI.
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Figure S156. Binding of 50 uM peptide 8 to the RBD monitored with BLI.
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Figure S157. Binding of 50 uM peptide 9 to the RBD monitored with BLI.
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Figure S158. Binding of 50 uM peptide 10 to the RBD monitored with BLI.

S69



nm

L L L L L L L L L L L L A A A L e
-300  -250 200 150 100 -50 0 50 o0 150 200 250 300 350 400 450 00 550 600

Time ()

Figure S159. Binding of 50 uM peptide 11 to the RBD monitored with BLI.
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Figure S160. Binding of 50 uM peptide 12 to the RBD monitored with BLI.
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Figure S161. Binding of 50 uM peptide 13 to the RBD monitored with BLI.
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Figure S162. Binding of 50 uM peptide 14 to the RBD monitored with BLI.
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Figure S163. Binding of 50 uM peptide 15 to the RBD monitored with BLI.
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Figure S164. Binding of 50 uM peptide 16 to the RBD monitored with BLI.
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Figure S165. Binding of 50 uM peptide 17 to the RBD monitored with BLI.
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Figure S166. Binding of 50 uM peptide 18 to the RBD monitored with BLI.
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Figure S167. Binding of 50 uM peptide 19 to the RBD monitored with BLI.
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Figure S168. Binding of 50 uM peptide 20 to the RBD monitored with BLI.
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Figure S169. Binding of 50 uM peptide 21 to the RBD monitored with BLI.
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Figure S170. Binding of 50 uM peptide 22 to the RBD monitored with BLI.
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Figure S171. Binding of 50 uM peptide 23 to the RBD monitored with BLI.
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Figure S172. Binding of 50 uM peptide 24 to the RBD monitored with BLI.

nm

IR L L L L L N L L L L L N L L e e
=300 -250 =200 150 100 S50 0 50 100 150 200 250 300 350 400 450 500 550 &00

Time (s}

Figure S173. Binding of 50 uM peptide 25 to the RBD monitored with BLI.

S74



nm

LA N R L L R LN R LN A L AN N D LN LR LN R AN R
-300 -250 -200 150 -100  -50 0 50 100 150 200 250 300 350 400 450 500 550 600

Time (=)

Figure S174. Binding of 50 uM peptide 26 to the RBD monitored with BLI.
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Figure S175. Binding of 50 uM peptide 27 to the RBD monitored with BLI.
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Figure S176. Binding of 50 uM peptide 28 to the RBD monitored with BLI.
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Figure S177. Binding of 50 uM peptide 29 to the RBD monitored with BLI.
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Figure S178. Binding of 50 uM peptide 30 to the RBD monitored with BLI.
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Figure S179. Binding of 50 uM peptide 31 to the RBD monitored with BLI.
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Figure S180. Binding of 50 uM peptide 32 to the RBD monitored with BLI.
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Figure S181. Binding of 50 uM peptide 33 to the RBD monitored with BLI.
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Figure S182. Binding of 50 uM peptide 34 to the RBD monitored with BLI.
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Figure S183. Binding of 50 uM peptide 35 to the RBD monitored with BLI.
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Figure S184. Binding of 50 uM peptide 36 to the RBD monitored with BLI.
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Figure S185. Binding of 50 uM peptide 37 to the RBD monitored with BLI.
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Figure S186. Binding of 50 uM peptide 38 to the RBD monitored with BLI.
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Figure S187. Binding of 50 uM peptide 39 to the RBD monitored with BLI.
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Figure S188. Binding of 50 uM peptide 40 to the RBD monitored with BLI.
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Figure S189. Binding of 50 uM peptide 41 to the RBD monitored with BLI.
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Table S4. Chemical shifts of peptide 27. Cp stands for trans-(1S,2S)-2-amino-1-
cyclopentanecarboxylic acid.

Chemical HB 3.41(2) HG 0.82 (2)
Residue Proton shift 3.55(1) 1.03 (1)
[ppm] HD1 7.26 HN 8.42
HN 7.86 HE1 10.27 HA 4.36
HA 3.93
s HZ2 7.36 Tyria HB ;.ié g;
Argl HB 94(2) HE3 7.68 :
1.98 (1) HD 6.66
" o1 HH2 7.12 " _—
" 324 HZ3 7.07 ~ 529
HN 8.98 AN 807 HA 4.08
HA 4.30
Asp2 HA 4.80 650 Gluls HB 2.17
HB 2.81(2) Leu8 HB 1.73 (1) HG 2.50(2)
2.97 (1) 2.72 (1)
HG 1.64
HN 8.87 HN 8.23
HD 0.96
Asp3 HA 4.65 ™ - HA 2.95
HE 2.83(2) : HB 4.32
2.93 (1) HA 2.80 Cpl6
1.70 (4)
HN 8.26 o0 HB 4.38 1.73 (3)
HA 4.36 P 1.73 (4) HGDE | 184 2)
Glud HB 2.09(2) HG.D, E 1.79 (3) 1.99 (1)
2.25 (1) 1.91(2) HN 8.35
2.00 (1
HG 2.41(2) (1) HA 4.41
2.48 (1) HN 8.16
HN 7.85 HB e
. HA 4.40
Thr10 3.22 (1)
HA 2.58 HB 3.75 HD1 7.15
HB 4.37 HG 1.28 Trpl7 HE1 10.27
Cp5
1.76 (4) HN 8.36 HZ2 7.34
1.87 (3)
HG,D,E | ['oc 2) Asp1l HA 4.55 HE3 7.53
2.05 (1) HB 286 (2) HH2 7.10
3.26 (1)
HN 8.30 — - HZ3 7.01
HA 3.89 ' HN 7.81
HA 2.88
HE 1.59 (2) HA 4.59
1.71 (1) o1z HB 4.40 350
Argb p ) .
g HG 1.35(2) 1.79 (4) His18 HB 3.47 (1)
1.43 (1) wepe | 1850
" 2.90 (2) ,D, 1.95 (2) HD2 7.32
2.97 (1) 2.10(1) HE 7.31(2)
HE 7.25 HN 8.42 8.38 (1)
HN 7.95 Vall3 HA 3.47 NH, HN1 7:30
Trp7 .
HA 4.67 HB 2.31 HN2 7.08
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Table S5. Interproton contacts of peptide 27, Cp stands for trans-(1S,2S)-2-amino-1-
cyclopentanecarboxylic acid.

Sequential . Cpl12HA-Vall3HB1 (|w Cp12HN-Vall13HN m
(i, i+1) Intensity

ArgihA Asp2HN : Vall3HG2-Tyrl4HE |m Tyr14HN-GIulSHN |m
AgliG AN |w Val13HN-Tyrl4HE | w GIU1SHN-Cp16HN |s
Asp2hAASIAN s Tyr14HA-GIUISHN |m Trp17HN-His18HN |s
Asp3HA-GIUANN : Tyr14HB1-GIulSHN |s His18HN-HN2HN1 |s
Asp3HBLGIAAN | Tyr14HB2-GIu15HN |m His18HN-HN2HN2 |m
Asp3HB2-GIUAHN | m Tyrl4HE-GIU15HN - Im Med(il_‘"l_'lzr)a“ge Intensity
CpSHA-Arg6HN s Tyrl4HE-Glu1SHA I m Asp2HA—’GIu4HN m
Cp5HB-Arg6HN m Tyr14HE-GIu1SHGL |m Asp3HA-CpSHN m
Arg6HA-Trp7HN m Tyrl4HE-Glu15HG2 | w CpSHA-Trp7HN w
Arg6HB2-Trp7HN | m Tyr14HN-Glu15HB  |w CpSHB-Trp7HE3 m
Arg6HG1-Trp7HN | w Glul5HA-Cp16HN  m Arg6HA-LeuSHN w
Arg6HG2-Trp7HN | w Glul5HB-Cp16HN s Leu8HA-Thr1I0HN  |w
Trp7HA-Leu8HN m GlulSHN-Cp16HA | w Aspl11HN-Val13HG1 |w
Trp7HB1-Leu8HN  |s Cp16HA-Trp17HN s Cp12HA-TYrl4HN | w
Trp7HB2-Leu8HN | m Cp16HN-Trp17HA | w Tyr14HB1-Cp16HN |m
Leu8HA-Cp9HN m Trp17HA-His18HN  [m Cpl6HA-His18HN  |w
Leu8HD-Cp9HB w Trp17HN-His18HB1 |m Cpl6HB-His18HN  |m
Leu8HD-Cp9HN w His18HE-HN2HN1  Im Cpl6HB-His18HD2 |m
Leu8HG-Cp9HN m His18HA-NHZHN2  fw Trpl7HA-HN2HNT | w
Cp9HA-Thr10HN s 5?:;?;3;“ Intensity Med(i;JE;)a\nge Intensity
Cp9HB-Thr10HN s Asp3HN-GIlu4HN S GIU4HA-Trp7HD1 m
ThrlOHA-Asp1l1HN |s Glu4HN-Cp5HN s GIUAHATIP7HN <
Thr10HB-Asp11HN m Cp5HN-Arg6HN m Cp5HG-Leu8HD W
Thrl0HG-Asp11HN |m Arg6bHN-Trp7HN m CpSHB-Leu8HN S
Aspl1HA-Cp12HN m Trp7HN-Leu8HN m Cp5HN-Leu8HD W
Aspl11HB1-Cp12HN (s Cp9HN-Thr10HN m Arg6HA-Cp9HA S
Cp12HA-Vall3HN |s ThrlOHN-Asp11HN |m Arg6HA-CpOHN -
Cp12HB-Vall13HN m Asp11HN-Cp12HN S Arg6HA-Cp9HG m
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Trp7HA-Thr10HN

Trp7HE3-Thr10HG m
Leu8HA-Aspl11HB2 |s
Leu8HA-Asp11HN S
Leu8HA-Aspl1HB1 |s
Aspl1HA-Tyr14HN w
Asp11HA-Tyr14HD S
Cp12HB-Glul5HN s
Cp12HB-GIlul5HB S
Val13HA-Cp16HA s
Val13HA-Cpl6HN m
Tyrl4HA-Trp1l7HD1 |s
Tyr14HA-Trp17HN s
Glul5HA-His18HN m
Glul5HA-His18HB2 |s
Glul5HA-His18HD2 |w
Medi'ur.n range Intensity
(i, i+4)
Asp3HA-Trp7HN S
Glu4HA-Leu8HN w
Glu4HB1-Leu8HN w
Glu4HB2-Leu8HN w
Arg6HA-Thr10HN w
Trp7HA-Asp11HN S
Aspl11HA-Glul5HN [m
Val13HG2-Trp17HEL1 | m
Tyr14HA-His18HD2 |w
Tyr 14HD-His18HE w
Tyr14HE-His18HE w
Glu15HA-HN2HN1 w
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Table S6. Vicinal coupling constants ((CJHNHA) determined from *H NMR spectrum for
peptide 27.

NH 3 [Hz]
HN1 **
HN2 7.09
HN3 6.50
HN4 6.15
HN5 7.66
HN6 2.3
HN7 7.35
HNS 5.83
HN9 9.33
HN10 2.88
HN11 4.17
HN12 9.10
HN13 ~3.3%
HN14 ~q*
HN15 5.25
HN16 9.02
HN17 4.63
HN18 8.84

Table S7. NMR calculation statistics for peptide 27

average number of NOE violations 2.9
average amount of NOE violations [A] 2.019
number of different VdW violations 15
average number of VdW violations 8.7
average amount of VdW violations [A] 2.371
average RMSD [A] 1.428

S84



Interaction Energy Calculations. Interaction Energies were calculated using MMGBSA [S5]
method implemented in Amber 22 software [S6]. The forcefield ff5ipg-m extended with
parameters for B-residues was applied [S7]. Peptide-protein complex were neutralized with CI°
ions and solvated with TIP3P waters in a rectangular box with a 12 A buffer distance. The
system was subjected to molecular dynamic calculatins including: (a) minimization; (b) heating
(50 ps); (c) density equilibration (50 ps) and (d) constant pressure equilibration (500 ps) at
300K. Subsequently, the production MD simulation were performed (500 ps) at 300K. The
interaction energies (MMGBSA algorithm) were calculated using MMPBSA.py script included

in Amber22 software.

Table S8. Peptide-RBD of S protein interaction energies calculated using MMGBSA method

Peptide no calculated AG [kcal/mol]
7 -31.6+4.0
10 -31.4+4.3
12 -35.6 £ 5.6
27 -44.4 + 6.6
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Molecular Dynamics simulations. Calculations were performed using GROMACS [S8]
software. The PDB file, of the RBD protein in complex with the inhibitor, was processed with
pdb2gmx to generate the topology file using Amber03ff [S9] force field which includes
parametrization of trans-(1S-2S)-2-aminocyclopentanecarboxylic acid (trans-ACPC) under the
three letter code SS5. The protein complex was then placed in a cubic box with 10 A distance
from any box edge, and the box was filled with water molecules using spc216.gro, a 3-point
solvent model. The solvated complex was neutralized substituting water molecules by the
corresponding ions to achieve neutral charge of the box. Subsequently, the system was energy
minimized using steepest descent minimization with maximum 50000 steps and maximum
force of < 1000 kJ/mol/nm. Long range electrostatic interactions were treated with Particle
Mesh Ewald (PME). Next the system was allowed to equilibrate in two stages: (a) Heating
equilibration phase (NVT equilibration): The temperature was set at 300 K, over 100 ps
simulation in 50000 steps at 2 fs per step, applying Periodic Boundary Conditions and modified
Berendsen thermostat, with position restrains on the protein complex; (b) pressure equilibration
phase (NPT equilibration): The pressure equilibration used the same molecular dynamic
parameters as the NVT phase using pressure coupling, controlled by Parrinello-Rahman with a
reference pressure of 1.0 bar and tau_p 2ps. The equilibration was run over 100 ps. Finally, MD
production was done. A 100 ns simulation was run. From the trajectory we extracted the radios
of gyration of the complex for the most potent and less potent inhibitors towards RBD-protein.
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Figure S190. RMSD and radius of gyration (Rq) for complexes of peptides 1 and 27 with
RBD of the S protein during MD simulations.
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