SUPPORTING INFORMATION

Introduction of a Glycine Linker connecting the Heavy and Light
Chains in Synthetic Cardosin B-derived rennet Changes the
Specificity of Subpocket $3’

Pedro R. Figueiredo, Sénia F. G. Santos, Beatriz C. Almeida, Isaura Simdes,* Alexandra T. P.
Carvalho*

CNC - Center for Neuroscience and Cell Biology, Institute for Interdisciplinary Research (IIIUC), University of
Coimbra, 3004-504 Coimbra, Portugal

*isimoes@biocant.pt, atpcarvalho@uc.pt

Table of Contents
Figure S1. Fluorogenic substrate structure and mol2 file S2
Figure 82. Ca RMSFs for the Rec and rWT enzymes with the D267 protonated SS

Figure 83. MD replicas plots of the Rec and rWT enzymes with the distance between the substrate and
D267 Ss

Figure 84. MD replicas plots of the Rec and rWT enzymes with the distance between the substrate Phe

amide hydrogen atom of the and the OG atom of the S83 residue SS
Figure S5. 10 ns MD replicas plots for the distance between the substrate and the corresponding

aspartate S6
Figure S6. Representation of the main pocket surface for the enzymes with the D80 protonated S6

S1


about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

|E".]

Hr
z o
]
ﬂj"‘”‘“ >
H (=}
- C
HaM
F

10

@<TRIPOS>MOLECULE

PEP

208213 10 0

SMALL
resp

@<TRIPOS>ATOM

1Cl1
2C2
3C3
4C4
SH1
6 H2
7H3
8 H4
901
10 02
11C5
12 Cé6
13C7
14 C8
15 C9

16 C10

17 HS
18 H6
19 H7
20 H8
21 H9

22 H10
23 HI11
24 H12
25 H13

26 N1
27 Cl11
28 Cl12
29 Cl13

30Cl14

31CIS
32 N2

33 H14
34 H1S
35 H16
36 H17
37 H18
38 H19
39 H20

40 H21
41 H22
42 H23

43 H24

44 H25
45 H26
46 Cl16
47 03

48 N3

49 H27
50 Cl17
S1Cl18

-179370 5.4550 -3.5600 cc
-173410 6.3190 -2.5530¢
-174370 4.2340 -3.8840 cd
-18.0920 3.3780 -4.9350c3
-18.4140 24150 -4.5180 he
-18.8220 5.8560 -4.0410 ha
-17.3970 3.1600 -5.7550 hc
-18.9680 3.8760 -5.3560 hc
-16.1820 5.8270 -1.9280 os
-17.7410 7.4020 -2.2050 o
-13.9050 3.0030 -1.7730 ca
-14.4860 2.1370 -2.7270 ca
-15.6250 2.5240 -3.4180 ca
-16.2470 3.7650 -3.1960 ca
-15.6570 46110 -2.2320 ca
-145130 4.2420 -1.5320ca
-14.1040 4.9400 -0.8070 ha
-14.0330 1.1770 -2.9500 ha
-16.0440 1.8470 -4.1550 ha
-9.4390 -3.3720 3.1540 hl
-8.7770 -4.8200 0.5360 hc
-9.4490 -5.6050 1.9660 hc
-7.3670 -5.5080 3.1530 hc
-6.7550 -4.1800 2.1690 he
-7.1600 -7.0510 1.1680 he
-12.7280 2.6850 -1.0980 nh
-122710 1.3280 -0.8830 c3
-13.1770 -3.1890 1.4210c¢3
-12.6430 -0.9210 0.2820c¢3
-13.5070 -1.6890 12940 c3
-13.1460 0.5170 0.0930 c3
-14.2200 -3.8570 2.3120 n4
-12.2090 0.8110 -1.8480 hl
-11.2440 1.3830 -0.5020 hl
-13.6740 -4.0400 3.2020 hn
-12.4930 3.3320 -0.3560 hn
-13.2120 -3.6770 0.4440 hx
-13.4310 -1.2220 2.2850 he
-14.5570 -1.6080 0.9770 hc
-13.1670 1.0320 1.0630 hc
-12.6590 -1.4440 -0.6860 hc
-11.5980 -0.8970 0.6150 hc
-14.1770 0.5060 -0.2820 hc
-14.5570 -4.7510 1.9430 hn
-15.0290 -3.2550 2.4960 hn
-11.8420 -3.5000 2.1660c
-11.9240 -3.9130 3.3310 0
-10.7050 -32870 1.5010 n
-10.7010 -2.9370 0.5460 hn
-8.7630 -4.8180 1.6320 c3
-7.3300 -5.1090 2.1300 c3

DCH;

Q

L PEP -0416270

LPEP 0.766249

1PEP 0.145344
1 PEP -0.224450
1 PEP 0.089530
1 PEP 0.180692
1L PEP 0089530
1 PEP 0089530
1 PEP -0.364895
1 PEP -0.548841
1PEP 0.114962
1 PEP -0.110271
1 PEP -0.263205
1 PEP 0.020016
1 PEP 0.253764
1 PEP -0.249723
1 PEP 0.156776
1 PEP 0.134673
1 PEP 0.178788
1 PEP 0.095783
1 PEP 0.040484
1 PEP 0.040484
1 PEP 0.006594
1 PEP 0.006594
1 PEP 0.050905
1 PEP -0.540242
1 PEP -0.013175
1 PEP 0.103472
1 PEP -0.032895
I PEP -0.065737
1 PEP 0.011038
1PEP -0.356426
1PEP 0.075619
1PEP 0.075619
1 PEP 0313919
1 PEP 0365382
1 PEP 0.091074
1PEP 0.052629
1L PEP 0.052629
1 PEP 0.029310
1 PEP 0.02740§
1 PEP 0.027405
1 PEP 0.029310
1 PEP 0313919
1 PEP 0313919
1PEP 0522416
1 PEP -0.545283
1 PEP -0.451083
1 PEP 0278247
1 PEP -0.043506
1PEP 0.013405

52C19 -9.3550 -34460 2.0690 c3
53 C20 -5.1750 -64770 1.6460 c3
54 H28 -4.8010 -7.3290 1.0720 hx
S5H29 -5.1440 -6.7440 2.7060 hx
56 N4 -4.1810 -5.3610 14440 n4
S§7H30 -3.2980 -5.5570 19250 hn
S8 H31 -39070 -5.1430 04410 hn
S9H32 -45280 4.4410 17660 hn
60 C21 -6.5980 -6.1090 1.2120 c3
61 H33 -6.5750 -5.7220 0.1850 hc
62 C22 -5.9170 -0.0550 2.6400 c3
63 C23 -6.5720 -0.8360 1.4820 c3
64 C24  -7.4080 -1.6940 3.6330c3
65 C25 -6.0590 -0.9920 3.8510c3
66 NS -7.5900 -1.6660 2.1630n
67 H34 -7.0570 -0.1820 0.7540 hl
68 H35 -64780 0.8720 2.7970 hc
69 H36 -48770 0.2160 2.4370hc
70 H37 -6.0300 -0.4560 4.8030 hc
71 H38 -5.2510 -1.7280 3.8490 hc
72 H39 -82300 -1.1490 4.1140hl
73 H40 -7.4050 -2.7190 40150 hl
74 C26 -8.5090 -2.3250 1.4250¢
7504 -8.6580 -2.1330 021100
76 C27 -5.5960 -1.7970 0.7790 ¢
77 OS5 -5.1460 -2.7740 1.3950 o
78 N6 -52820 -1.5550 -0.5080n
79 C28 -4.6580 -2.5830 -1.3580 c3
80 C29 4.6400 -2.1000 -2.8130¢c3
81 C30 -3.2500 -3.0190 -0.8910 ¢
8206 -3.0290 -4.2290 -0.6610 0
83 H41 -5.6580 -1.9120 -3.1700 hc
84 H42 -4.0520 -1.1830 -2.9250 he
85H43 -5.7590 -0.7970 -09810 hn
86 H44 -4.1940 -2.8660 -3.4530 he
87 H45 -52670 -3.4910 -1.2870 hl
88§ N7 -2.3220 -2.0730 -0.8370n
89 C31 -0.9100 -2.2540 -0.4880 c3
90 C32 -0.1410 -2.8460 -1.7020 c3
91 C33 1.3900 -2.9790 -1.5990 c3
92 C34 1.8960 -3.7560 -0.4060 c
93 C35 -0.4380 -0.8320 -0.1060 ¢
94 07  3.0320 -44050 -0.6770 oh
9508 1.3650 -3.7760 0.6960 0 1
96 09 -1.0770 0.1440 -0.5170 o
97 H46 -2.5330 -1.0870 -1.0130 hn
98 H47 -0.8230 -2.9330 03600 hl
99 H48 3.3790 -4.7680 0.1610ho
100H49 -0.3610 -2.2160 -2.5730 hc
101 HS0 -0.5800 -3.8300 -1.8990 hc
102 HS1  1.8840 -2.0000 -1.5410 hc
103 HS2 17710 -3.4440 -2.5130 hc
104N8 3.5880 1.3020 0.2610n
105N9  0.6620 -0.7750 0.6590n
106 C36 6.3620 -1.6110 -2.9360 ca
107 C37 -0.0490 1.1660 2.9120 ca
108 C38 5.2170 -1.7860 -3.7170 ca
109 C39 -0.7830 0.2140 3.6300ca
110 C40 -0.6370 2.4160 2.6690 ca

1PEP 0.094159
1 PEP -0.087076
1PEP 0.108356
1L PEP 0.108356
1 PEP -0.188617
1 PEP 0.267398
1 PEP 0.267398
1PEP 0.267398
LPEP -0.034961
1 PEP 0.050905
1 PEP -0.157406
1 PEP -0.013896
1 PEP -0.016498
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1PEP 0066695
1PEP 0066695
1 PEP 0416269
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1 PEP 0.440217

1PEP -0491775

1PEP -0362451
1 PEP 0.066440
1 PEP -0.347365
1PEP 0.372833
1PEP -0.563849
1 PEP 0.125486
1 PEP 0.125486
1 PEP 0.310275
1PEP 0.125486
LPEP 0.113642
1 PEP -0.219494
L PEP 0.013915
1 PEP 0.003975
1PEP 0.056889

1 PEP 0.600183

1 PEP 0.372773
1PEP -0.562058
PEP -0.555968

1 PEP -0.527137

1 PEP 0.223688
1 PEP 0.059280
1 PEP 0451882

1 PEP 0037398

1 PEP 0037398
1 PEP 0.024539
1 PEP 0.024539

1PEP -0481990
1PEP -0.329474

1 PEP -0.131010
1 PEP -0.015368
1 PEP -0.187243
1 PEP -0.130080
1 PEP -0.130080
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111 C41
112 C42
113 C43
114 C44
115 C4s
116 C46
117 C47
118 C48
119 C49
120 Cs0
121 Cs1
122 C52
123 CS3
124010
125011
126 H53
127 H54
128 HSS
129 H56
130 H57
131 HSS8
132 HS9
133 H60
134 Hé61
135 H62
136 H63
137 Ho4
138 H65
139 H66
140 H67
141 H68
142 H69
143 H70
144 N10
145 C34
146 012
147 CS5
148 C56
149 H71
150H72
151 H73
1S2H74
153 H7S
1S4 NIL
155 Cs7
156 013
187 H76
158 H77
159 H78
160 H79
161 H80
162 H81
163 H82
164 H83
165 H84
166 H85
167 H86
168 C38
169 C59
170 C60
171 C61
172 C62
173 C63
174014
175015
176 C64
177 C65
178 C66
179 C67
180 C68
181 N1I12
182 H87
183 H88
184 H89
185 H90
186 HO1
187 H92
188 H93
189 H94
190 H9S

5.4800 04870 -2.0830 ca
-2.0650 0.5030 4.1030 ca
-1.9180 2.7090 3.1340 ca
5.3750 2.5380 1.2580c¢ 1
-2.6370 1.7530 3.8570 ca
4.3400 0.3080 -2.8790 ca
2.8830 0.1840 0.5230c 1
6.4970 -0.4790 -2.1310 ca
4.2100 -0.8190 -3.6940 ca
1.4070 04490 0.9170 c3
5.0480 13990 0.2560 ¢3
5.6220 1.6760 -1.1590 ¢3
1.3470 08600 2.4150 c3

1 PEP -0.059737
1 PEP -0.157141
1 PEP -0.157141
PEP 0.404438

1 PEP -0.126179
1 PEP -0.072175
PEP 0.333667

1 PEP 0072175
1 PEP -0.131010
1PEP 0.353899
1PEP 0246158
1PEP 0017326
1PEP -0.057250

44540 3.1870 177300 1PEP -0.570889

33110 -0.9700 0.4940 o

-0.0780 3.1730 2.1250 ha
-2.6040 -0.2400 4.6870 ha
-2.3470 36900 2.9490 ha
-3.6220 19950 4.2510 ha
66830 1.9240 -1.0520 he
09700 1.2370 02980hl
5.1140 2.5580 -1.5680 hc
35570 1.0640 -2.8670 ha
74080 -0.3260 -1.5550 ha
1.1650 -1.6390 0.8620 hn
3.3280 -0.9320 -4.3230 ha
54570 0.4540 0.6270h1
7.1540 -2.3550 -2.9490 ha
19980 1.7320 2.5500 hc
5.1190 -2.6630 -4.3520 ha
1.7870 0.0470 3.0040 hc
-0.3350 -0.7540 3.8400 ha
3.1770 2.1880 0.5500hn

1 PEP -0.484953

1 PEP 0.129925
1 PEP 0.141155
1PEP 0.141155
1 PEP 0.113148
1 PEP 0.041446
1 PEP 0014472
1 PEP 0.041446
1 PEP 0.070735
1 PEP 0.070735
1 PEP 0.195648
1 PEP 0.116822
1 PEP 0.08738S
1 PEP 0.116822
1 PEP 0.059483
1 PEP 0.148328
1 PEP 0.059483
1 PEP 0.129925
1PEP 0.290645

6.6800 2.7280 1.5230n 1PEP -0.341864

7.7840 49060 1.4990c¢ 1

PEP 0422822

7.1310 5.4460 061500 1PEP -0.526065

79770 32610 3.5410c3
7.1290 3.8170 2.3910c3
8.8430 2.6990 3.1690hc
73740 2.5710 4.1390hc
83270 4.0620 4.2020hc
62190 4.2730 2.7870hl
74000 22160 09950 hn

1PEP -0.156960
1PEP 0.096937
1 PEP 0.047708
1 PEP 0.047708
1 PEP 0.047708
LPEP 0.121456
1PEP 0.181665

9.0980 5.1930 1.7460n 1 PEP -0.358505

10.8690 4.9270 0.0010c
11.8240 5.3530 -0.64800
9.5840 4.6310 24320hn
92570 6.3270 00520h1
82260 8.1580 0.7430hc
11.4140 74380 0.6640 hc
11.5150 9.6530 2.0310 hc
11.4400 6.5760 2.1910 hc
93290 7.6800 2.9010hc
11.5500 8.6690 3.5030 he
10.3190 99310 3.3070 he
9.5430 9.2540 0.2750hc
84710 9.6720 1.6220hc
9.9430 8.1390 2.1110c3
10.7660 7.0220 14440 c3
10.8840 9.1540 2.7780¢3
8.9900 8.8400 1.1300c3
9.9460 59020 0.7880 c3

1PEP 0499511
1 PEP -0.575243
1PEP 0.235765
1 PEP 0.121033
1 PEP 0.050853
1 PEP 0.030189
1 PEP 0050853
1 PEP 0030189
1 PEP -0.046378
1 PEP 0.050853
1 PEP 0050853
1 PEP 0.050853
1PEP 0.050853
1PEP 0237092
1 PEP 0055811
1 PEP -0237864
1PEP -0237864
1PEP 0.021519

9.9010 14200 -0.7080c 1 PEP 0.675591

10.1340 0.3880 -1.3660 0

L PEP -0.654063

88630 1.6780 -0.01400 1 PEP -0.654063

14.1930 0.2850 -0.8360 c3
131850 1.3190 -1.3690 c3
14.7520 -0.6700 -1.9280 c3
11.0080 2.5430 -0.7350 ¢c3
123900 2.0310 -0.2590 ¢3
10.5150 3.6280 0.0980n

12.9590 2.8890 0.1150 hc
13.7060 2.0650 -1.9850 hc
124670 0.8260 -2.0320 hc
13.7060 -0.3240 -0.0660 hc
15.0240 0.7950 -0.3320 he
15.8340 -0.5660 -2.0390 h1
14.3020 -0.4300 -2.9010h1
15.3440 -2.7150 -1.5760 hn
9.6040 3.3770 04710 hn

1PEP -0011656
1 PEP 0010075
1PEP -0.133297
1 PEP 0012052
1 PEP -0094454
1L PEP -0.396698
1L PEP 0.037603
1PEP 0003717
1PEP 0003717
1PEP 0.034791
1PEP 0034791
1 PEP 0.107225
1PEP 0.107225
1 PEP 0292272
1 PEP 0.248460

191 H96 11.1080 29010 -1.7690hl 1 PEP
192H97 12.2400 13500 0.5890hc 1 PEP
193N13 14.5310 -2.1150 -16500nh 1 PEP
194 C69 10.8640 -4.1230 -14430ca 1PEP
195 C70 12.0360 4.8520 -1.3600 ca 1 PEP
196 C71 132690 -4.2000 -14260ca 1PEP
197 C72 133540 -2.7700 -1.5890 ca 1 PEP
198 C73 121090 -2.0780 -1.6670 ca 1 PEP
199 C74 10.8990 -2.7230 -1.5860 ca 1 PEP
200H98 99920 -2.1310 -16120 ha 1 PEP 0.303238
201 H99 12.0110 -5.9260 -1.2440ha 1PEP
202H100 12.0830 -1.0030 -1.7530ha 1 PEP 0.160596
203N14 144400 -5.0490 -13290n0 1 PEP
204N1S 9.5920 -4.8210 -1.3730 no 1PEP 0647360

205016 15.5730 -4.5250 -136200 1PEP -
206017 14.2840 -6.2650 -121500 1PEP -

0.092471
0037603
-0.318229
0.036156
-0.163509
0.056525
0051285
-0.051988
-0.258425

0.192736

0.590882

0419149
0419149

207018 8.5590 -4.1530 -14890 0 1 PEP -0.433588
208019 9.6030 -6.0440 -12020 0 1 PEP -0.433588
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Figure S1. top) Fluorogenic substrate structure. bottom )

fluorogenic substrate mol2 file.
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Figure S$2. Ca RMSFs for the Rec and rtWT enzymes (E) without substrate (S) (left) and with substrate (right) of cardosin B over

the simulated 100 ns. These RMFSs concerned the MD simulat
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Figure $3. MD replicas plots of the Rec (left) and rWT (right
of the fluorogenic peptide and the OD2 atom of the catalytic D
D267 is protonated.
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Figure S4. MD replicas plots of the Rec (left) and rtWT (right) for the distance between the phenylalanine amide hydrogen atom

of the fluorogenic peptide and the OG atom of the S83 residue.
is protonated.
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Rec

d D80,-Subs,

Figure §5. 10 ns MD replicas (6 per plot) for the distance between the phenylalanine carbonyl carbon of the fluorogenic peptide
and the OD2 atom of the catalytic D80 of the Rec (left) and rWT (right) enzymes.

Figure S6. Representation of the main pocket surface for the enzymes with the D80 protonated: blue) rWT cluster structure, pink)
Reccluster structure. Free enzymes: purple) rtWT cluster structure, light brown) Rec cluster structure. All structures were obtained

from the MD simulations. The glycans and substrate (whenever present) are represented in licorice.
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