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Supplementary data
Table S1: Structure of the natural compounds considered for the studies
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Table S2: Validation results of REN inhibitors

BindingDB Ki AGping Predicted AGp;,q (kcal/mol)

ID (M) (keal/ Model 1 Model 2 Model 3

mol) | predicted LOO |Predicted] LOO Test Predicted| LOO Test

912 13 | -667| 93041 | 02| go500 | A3 = | 90764 | Y|
17941 | 0.0007 [-12.49| -93500 | 130642 | 9144 |16:0401 g y3gq | 1990951
21642 | 00017 |-11.96] -9.3500 | 14369 - S IR R EVIEE R B ~ | 91381
32392 57 | 715 | 93350 | 0P| goser | 270 N 91110 | 149 -
32394 16 |-654| 92014 | 371 - — | 89352 | 6oy | 39686 -
50012322 [0.000051|-14.04| -9.3500 | 18786 - -~ | 90144 - ~ | -12.1381
001757 | 1 | 18| -ossas | 69890 | 90094 [ 73319 | — | 91333 | 72075 | -
50021129 | 0.0012 |-12.17| 93500 | 130198 | g gpgq 1539681 — ] 91381 1 -15.2630 1~
50022507 | 0.008 |-11.05| -9.3500 | 127643 | - -~ | 90143 | - ~ | 91380
50022512 | 0099 | 955 | -93586 | 2 7*0 | 90139 [10-0982] - 91376 | -9.9707 1 -
50022515 11| 813 | 93544 | 8887 | 90089 | 72313 N 9.1329 | 71070 -
50022517 | 17 | -7.87 | 93510 | 0377 | 90059 | 67085 - 9.1300 | 3847 -
50022519 | 0.016 |-1063| -9.3500 | 119186 | ggpq3 [-122821 - - ~ | 91380
50022520 | 0.009 |-1098| -93500 | 126234 - | 90143 . ~ | -9.1380
50022005 | 2 | -777| 93506 | 61676 - -~ | -9.0045 - - -9.1286




50023050 | 0.052 | 9.94 | 93588 | 1052921 gg1qp 1088681 | 91378 -10TSEI
50023051 | 0.154 | -929 | 93583 | 2207 | 90136 | 0726 - 91373 | 047 -
0023052 | 12 | 08 | -ossa0 | 67885 | 90084 [ 71307 | -~ | 91324 | 70065 | -
50023053 | 0.12 | -944 | -93s85 | 0226 - -~ | -9.0138 - — | 91375
50023054 | 0007 |-11.12| -9.3500 | 12900 - -~ | -9.0143 - ~ | 9.1380
50023055 | 16 | -6.54 | -9.2015 | 371 - -~ | -8.9352 | -9.0621 | -3.9686 -
50023056 | 12 | 671 | 93084 | HO7H | gosso | AT =] g1y | 42| -
50025931 | 0.0048 |-1135| -9.3500 | 133685 - | P03 g 35 | 7136065 1
50025932 | 0.0036 |-11.52| -9.3500 | 137108 - | OO g ysgy | T3
50025933 | 0.043 [-10.05| 93589 [ 107507 | -9.0142 1-11.1092 - 9.1379 | 7109805 -
50025934 [0.000064|-13.91| -9.3500 | 16238 - - -9.0144 - - -9.1381
50025935 [0.000026| -14.44| -9.3500 | 1611 - ~ 120144 | oo, [-168487 | -
50025937 | 0.00052 |-12.66| -9.3500 | 160065 - — | 90144 | oo | 162529 -
50025939 | 0.049 | 097 | 93588 | 10890 | gpqp [F1O9ATH = g y39g | 1OBIEY ]
50025940 | 021 | -0.11| 93587 | BB o133 | 92089~ 91ITL 908244
50025941 | 0.0011 [-12.22] 93590 [ 13-1205 | -9.0144 1-15.4979) - 91381 | 133640~
50025942 | 0.19 | -0.17| -93582 | 89792 | 90134 | -9.3301 - 91372 | 92035 -
50025943 | 41 | -735| 93417 | 3310 39941 156692 01186 | 35461 -
50025944 | 058 | -851| 93566 | 7 | oons | T2 7 | oazsz | 787 -
50025945 | 0.00088 |-12.35| 93500 | 133823 | gopaq |T1STO081 = g y3gy | 1502661~
50025946 | 0.0077 |-11.07| 93590 | 128046 - | 0B g 350 | 130409
50025948 | 0014 |-1071] -9.3500 | 120797 - | 90143 | - ~ | 91380
50025949 | 093 |-823| 93551 | 7O - | D008 g g3z | 730821
50027353 | 08 | -832| 93557 | 72700 | 90104 | 7614 - - - -9.1343
50027354 | 2.5 | -7.64 | -9.3485 | 0080 | - | 20020 g e | 61240




50027355 | 22 | -772| 93497 | 60678 | - -~ | 90035 | -9.1276 | -6.2841 -
50027356 | 42 | -597| 91816 | 27167 | -8:8065 1 -3.0745) - 89387 | 2949 -
50027357 | 08 | -832| 93557 | 72700 | 90104 | 7614 - - - -9.1343
50027358 | 0.6 | -8.49 | 93565 | OIS - ~ | 9014 | g | 78318 [ -
50027359 | 0.1 | -955| 93586 | 27O | 90130 [1O082) | 9396 | 9007
50027360 | 0.1 | -955| 93586 | 27O | 00130 [1O082) o396 | 00T
0027361 | 1 | 818 | -ossas | 69890 [ 90004 [ 73319 — [ 91333 [ 72075 | -
50027362 | 0.001 |-1228| -93500 | 124131 go1aq |T1O6193 - ~ | 9.1381
50027364 | 4 | -736| 93426 | 23 - -~ | -8.9946 - - -9.1191
50027365 | 03 | -89 | 93578 | 40| 9129 | 87846 - - - -9.1366
50027895 | 1000 | -4.09 | -5.1342 | 29893 | 4014 f-Al7aly - -4.3906 | -3.7656 -
50028489 | 670 | -433 | -6.5284 | 20735 | Lseop | 24 | 39573 | 26429 1
50028490 | 600 | -439 | -6.8241 | 1U12 | goaa7 [FOOI2| | 0896 | 2O -
50028491 | 1780 | 3.75 | -1.8388 | OO | o043 | 3P0 | oes7s | 7L -
50028492 | 1140 | -4.01 | -4.5427 | 3P| 33700 [ 4B | 7 | 37260 | MO -
50028493 | 230 | -496 | -83873 | VP10 | 78760 | 1886 - -8.0462 | -1.8239 -
50028494 | 530 | -447| 71199 | 17| e3011 [ 2AE2 - -6.6219 | -2.2619 -
50028495 | 980 | -4.1 | -52187 | 29232 | 4630 | 4026 - | 44g56 | 3682 -
50028496 | 300 | -4.81 | 80916 | 7L | 75005 | 20337 - - | 77138
50028527 | 2440 | -3.56 | 09496 | 1397 - -~ | -3.0624 - — | 24457
50028528 | 1010 | -4.09 | -5.0919 | 30328 - -~ | 40154 | 43431 | -3.8164 -
50077669 | 0.0007 |-12.49| -9.3500 | 150042 | ggiaq [1O0HMOf g ggy 139095
50084688 | 0.014 [-1071] 93500 | 12077 - | OB g 550 | 12337
50139100 | 19 | -78 | -9.3510 | 62276 | 90050 | 6680 - - ~ | -9.129
50139110 | 244 | -629 | 92560 | 32846 | 38936 | 36305 - -9.0222 | -3.5052 -




50139111 | 73.6 | -5.64 | 9.0481 | 21893 | geso1 | 23703 | ggsge | 23| -
50139112 | 109 | -677| 93130 | “*19% - | BI04 g hge3 | 44080 -
50281636 | 0212 | -0.1 | -93586 | 38383 | 90133 | 1886 - - - -9.1371
50281638 | 0.002 [-11.87| 93500 | 14401 go1aq [ 147001 =l g 3g | 14650
50281642 | 12 | -8.08 | -9.3540 | 0788 - -~ | -9.0084 - ~ | 91324
50333943 | 0.021 |-1047| -93500 | 1159641 90143 |F119986F - ~ | 91380
50333944 | 0.094 | -9.59 | -93586 | 8246 | 90139 110791}~ - ~ | 91376
50333947 | 034 | 882 | 93576 | S0 | o017 | BOBOL | 936 | BHT2| -
50333048 | 013 | 939 | 93585 | P | o137 | DT | o374 | POV6 | -
50333949 | 045 | -866 | 93571 | 79932 | 90121 | B2 N 9.1359 | 8174 -
50333951 | 094 |-822| 93551 | 70993 | 90097 |74 - -9.1336 | -7.2880 -
50366324 | 0.002 |-11.87| -93500 | 1441561 go1aq [F1ATO00L g gy | 146570
50367081 | 230 | -4.96 | -83873 | >4 - ~ | 78760 | a6y | 18239 -
50367082 | 1520 | -3.84 | -2.9373 | “+363 - -~ | 14916 | -1.9219 | -6.1599 -
50367083 | 1140 | -4.01 | -a5427 | 343 - | 337200 39060 | 43240 -
50367084 | 440 | -4.58 | -7.5001 | “16137 | 68366 | -22386 1 - g9 | 20821 -
50367085 | 960 | 412 | -53032 | 28778 | 42629 | 39010 N 45805 | 6261 -
50367086 | 520 | -aa8 | 71621 | VTV | ead0s | M2 7 | eeoa | 2BH|
50368274 [0.000043|-14.14| -9.3500 | 169870 - ~ | 90144 - — | -121381
50368278 | 0.00004 |-14.18| -9.3500 | 170675 - ~ 120144 oo [F163235 ]
50405192 | 0.018 |-1056| 93500 | 1177701 g opq3 1214061 = g 4380 | 120107~

Table S3: Validation results of ACE inhibitors




BindingDB Ki AGpind Predicted AG;,q (kcal/mol)
MonomerID | (uM) (kecal/mo Model A Model B Model C
1) Predicted] LOO |Predicted| LOO Test |Predicted| LOO Test

21642 | 00017 | -11.96 | -10.2045 | 136336 - = |1030300 1 5503 | 13 TOTL)
50011270 | 0.0012 | -12.17 | -10.2046 | 1490724 _10.5041 | 138792 N -10.2593 | 141328 -
50018848 | 0.015 | -10.67 | -10.2040 [ 110928| 10,5030 | 10-8414 1 - - —- | -10.2588
50018850 | 0.0004 | -12.82 [-102046 | 14312 [10.5041 | 131960 - -~ | -11.2593
50020843 | 0.0014 | -12.08 | -102046 | 138978 - ~[-10.5041| 0o coq [ -13.9503 | -
50021114 | 0.0014 | -12.08 |-10.2946 | 138978 [g.5041 | 13099 ) = | o593 | 1303 -
50021116 | 0.008 | -11.05 |-10.2043 | 118194 g 5035 | T1O107 ) = f 109590 | 1180251
50021117 | 55 | 581 | 81757 | 4B eaes | 0| 7 | 83006 | HIB4]
50021118 | 00012 | -12.17 | -10.2046 | 149794 105041 | 38792 < | Ljoases [ 141328
50021119 | 0.0005 | -12.69 | -10.2046 | 121288 10,5041 | 149326 - - ~[-10.2593
50021120 | 42 | 597 | 86765 | D10 agsp | HOBI | | gggsy | H06OL | -
50021121 | 0.0014 | -12.08 | -10.2046 | 38978 10,5041 [ 13099 | Ligase3 |13 -
50021122 08 | -832 [-102638] 34| - o |P1OARI0L g 03y3 | 633
50021123 | 00012 | -1217 | -102046 | 407 1gs041 [ 13821 - - [-102593
50021124 | 0.0026 | -11.71 [-102045 | 131512 Jj0.s040 [ 129473 7 | L0250 | 132903
50024096 | 0.3 | 939 [-102806 | B4 | 104030 | B0 | joaseg | B0V
50027141 0.1 955 |-102908 | 5798 | 04963 | 72 “ | -102558 | 820 -
50027353 | 0. | 955 |-102008 | 37| - B Bl - | 102558
50036060 | 94 | 549 | 66732 | *19| 0827 | 682 | Goe2 | |
50044868 | 0.000004 | -15.55 | -10.2046 | 109006 - |-105042] ~ [ -12.2593
50044869 | 0.002 | -11.87 | -102045 | 13474 | 105040 [ 13FTIS| - - ~|-10.2592
50047222 | 70 | 567 | 75978 | 00| 49775 | 03603 | =l gg033 | 34123
50073120 | 0006 | -11.22 |-102044 | 121624] - = 1030370y 959y | 122070




50084628 | 0.0098 | -1092 |-102042 | 11357 Ljo.s034 [ 1134TA | 0500 | 11990
50121928 50 5.87 | 83683 | 327 | 65566 | P00 - - - -8.5050
50155447 250.2 491 | -0.6554 | 60716 - - 62496 |y 4go7 | 41T -
50189452 7 7.03 | -10.0249 | 98| 9515 | B3| - ~ [ -10.0137
50189454 | 263 | -625 | 92814 | D104 | gapyy | 38 - - -~ | 93365
50279944 | 001 | -1091 |-102042 | 1133691~ ~[-10.5034| oo coy | 115788
50281462 so | -5.87 | -83683 | 2B - T 69566 g5050 | T -
50281463 | 035 | 881 |-10.2811| 7312 | Lj0476s | 1007 - - -~ | -10.2470
50281632 | 0.0017 | -11.96 | -10.2045 | 139930 _j0.5040 [ 13438 | 00503 [ 13TOTH]
50286715 003 | -1026 |-102034 | 19229 05018 [ 10019 _10.2583 | 102618 -
50286724 | 052 | 857 [-102746| O3 | L1043t | OO%EO | | Ljo0411 | 0838 -
50202544 | 142 | 661 | 97475 | 38| 93831 | 37699 [ - ~ | 87611
50292546 | 126 | -5.32 | -5.4403 | 18 - — 35562 gge, | 47043 -
50292547 | 342 | -6.00 | -89770 | 14|~ ~ | 78040 | oo, | 30394~
50303319 | 0.00041 | -12.81 | -10.2046 | 143710 - ~[-10.5041| |0 osos | -154302f -
50303321 | 0.0004 | -12.82 |-102946 | 14312 105041 [ 13190 | 0503 | 19404
50303324 | 0013 | -1076 | -102041 | 112%| - ~ [-10.5031f - —  [-10.2589
50303325 0.005 | -11.32 | -10.2044 | 123642| 195038 | 121574 N -10.2591 | 124098 -
50303329 | 0.025 | -1037 [-102036 | 1077 L10.5002 [ 1023 | Ljg0sss | 7104840
50303330 | 0.012 | -108 [-102041 | 113150 [g.5032 [ 11045 - -~ | -10.2589
50303331 | 002 | -10.5 [-102038 | 1079 Li0.s026 [ 1O 7 | Ll02s8e | 107480 -
50367249 | 0.0005 | -12.69 | -10.2046 | 11288 10,5041 [ 149320 = | 0503 [ 131869
50367254 | 0.0014 | -12.08 | -10.2046 | 13878 - = |F1OS04 0503 | F139303 )
50369460 | 0.00016 | -13.36 | -10.2946 | 1448101 195047 | 16-2900] - -~ | -11.2593
50411605 0.49 861 |-102757| 62143 - - 1046551 100491 | 69337 -




50411722 0.016 -10.63 | -10.2940 -10.9721 -10.5029 -10.7604 - -10.2588 -11.0114 -

50411723 0.21 9.11 |-102865 | 7122 | L10.4876 | 7697 - -102520 | 79371 -

50411724 0.84 829 |-102622 | 282 | L10.4379 | "6-0880 - 1102299 | 62980 -

50411725 2.7 -7.6 | -10.1906 -4.9643 h h -10.2910 -10.1646 -4.9681 h

50411727 13 -6.67 | -9.7938 -3.4938 -9.4778 -3.7963 B h B -9-8032

50411728 0.62 -8.47 |-10.2707 -6.6370 -10.4552 -6.4343 - -10.2376 -6.6347 -

50411729 0.2 -9.14 | -10.2869 79724 -10.4884 77569 - -10.2523 79975 -

50411730 0.0093 | -10.96 [ -10.2942 -11.6378 -10.5034 -11.4284 - - - -10.2590

50411731 | 0.0086 | -11 |-10.2043 | 1718 jo5035 | 119094~ - - | 102590

50411732 3.4 746 |-10.1636 | 2709 | L10.2357 | 46190 - - - -10.1400

50411733 0.2 -9.14 | -10.2869 -7.9724 B B -10.4884 -10.2523 -7.9975 B

50411734 0.021 -10.47 | -10.2938 -10.6494 -10.5025 -10.4367 B -10.2586 -10.6872 N

50411735 0.093 -9.59 |-10.2910 -8.8763 -10.4968 -8.6597 B B B -10.2361

50411736 0.0032 | -11.59 [ -10.2945 -12.9090 -10.5039 -12.7043 - -10.2592 -12.9570 -

50411737 0.7 -84 |-10.2676 -6.4989 -10.4489 -6.2992 - -10.2348 65158 -

Table S4: AGy,q values of natural compounds calculated from docking and correlation

studies

REN ACE
AGyping (kcal/mol) AGyp;ing (kcal/mol)
Correlation Analysis Correlation Analysis

Inhibitor | Ki (uM) | Docking | Model 1 | Model 2 | Model 3 | Average | Inhibitor | Ki (uM) | Docking | Model A | Model B | Model C | Average
Nat-20 | 1.46E-02 | -10.69 | -9.3590 | -9.0143 | -9.1380 | -9.1704 | Nat-34 |7.10E-04 | -12.48 |-10.2946 | -10.5041 | -10.2593 | -10.3527
Nat-38 | 1.94E-02 | -10.52 | -9.3590 | -9.0143 | -9.1380 | -9.1704 | Nat-7 |[7.72E-04 | -12.43 |-10.2946 | -10.5041 | -10.2593 | -10.3527




Nat-39 | 4.15E-02 | -10.07 | -9.3590 | -9.0141 | -9.1379 | -9.1703 | Nat-6 | 1.20E-03 | -12.17 |-10.2946 | -10.5041 | -10.2593 | -10.3527
Nat-59 | 3.06E-02 | -10.25 | -9.3589 | -9.0142 | -9.1379 | -9.1703 | Nat-31 | 6.82E-03 | -11.14 |-10.2943 | -10.5036 | -10.2591 | -10.3523
NLC-1 | 6.33E-02 | -9.82 -9.3588 | -9.0140 | -9.1378 | -9.1702 | Nat-59 |7.54E-03 | -11.08 |[-10.2943 | -10.5036 | -10.2591 | -10.3523
Nat-165 | 6.43E-02 | -9.81 -9.3588 | -9.0140 | -9.1378 | -9.1702 | NLC-1 | 1.38E-02| -10.72 |-10.2941 | -10.5031 | -10.2588 | -10.352
Nat-7 | 7.36E-02 | -9.73 -9.3587 | -9.0140 | -9.1377 | -9.1702 | Nat-61 |2.11E-02 | -10.47 |-10.2938 | -10.5025 | -10.2586 | -10.3516
Nat-19 | 8.43E-02 | -9.65 -9.3587 | -9.0139 | -9.1377 | -9.1701 | Nat-69 |2.26E-02 | -1043 |-10.2937 |-10.5024 | -10.2585 | -10.3515
Nat-132 | 8.72E-02 | -9.63 -9.3587 | -9.0139 | -9.1377 | -9.1701 | Nat-72 |2.34E-02 | -10.41 -10.2937 | -10.5023 | -10.2585 | -10.3515
Nat-14 | 1.63E-01 -9.26 -9.3584 | -9.0135 | -9.1373 | -9.1697 | Nat-10 |246E-02 | -10.38 |-10.2937 | -10.5022 | -10.2585 | -10.3515
Nat-12 | 1.77E-01 -9.21 -9.3583 | -9.0135 | -9.1372 | -9.1697 | Nat-47 | 2.81E-02 -10.3 -10.2935 | -10.5019 | -10.2583 | -10.3512
Nat-77 | 2.21E-01 -9.08 -9.3581 | -9.0133 | -9.1370 | -9.1695 | Nat-165 | 2.86E-02 | -10.29 |-10.2935|-10.5019 | -10.2583 | -10.3512
Nat-15 | 2.28E-01 -9.06 -9.3581 | -9.0132 | -9.1370 | -9.1694 | Nat-38 | 2.96E-02 | -10.27 |-10.2935|-10.5018 | -10.2583 | -10.3512
Nat-99 | 2.28E-01 -9.06 -9.3581 | -9.0132 | -9.1370 | -9.1694 | Nat-39 |3.45E-02| -10.18 |-10.2933 |-10.5014 | -10.2581 | -10.3509
Nat-141 | 2.32E-01 -9.05 -9.3581 | -9.0132 | -9.1370 | -9.1694 | Nat-40 |3.50E-02 | -10.17 |-10.2933|-10.5014 | -10.2581 | -10.3509
Nat-23 | 2.53E-01 -9 -9.3580 | -9.0131 | -9.1370 | -9.1693 | Nat-67 |3.69E-02 | -10.14 |-10.2932 |-10.5013 | -10.2580 | -10.3508
Nat-24 | 2.66E-01 -8.97 -9.3579 | -9.0130 | -9.1368 | -9.1693 | Nat-19 |4.08E-02 | -10.08 |-10.2930 | -10.5009 | -10.2579 | -10.3506
Nat-81 | 2.89E-01 -8.92 -9.3578 | -9.0129 | -9.1367 | -9.1692 | Nat-24 | 4.08E-02 | -10.08 |-10.2930 | -10.5009 | -10.2579 | -10.3506
Nat-22 | 2.89E-01 -8.92 -9.3578 | -9.0129 | -9.1367 | -9.1692 | Nat-68 | 5.25E-02 -9.93 -10.2926 | -10.5000 | -10.2575 -10.35
Nat-163 | 2.99E-01 -8.9 -9.3578 | -9.0129 | -9.1367 | -9.1691 | Nat-99 | 5.25E-02 -9.93 -10.2926 | -10.5000 | -10.2575 -10.35
Nat-82 | 3.25E-01 -8.85 -9.3577 | -9.0128 | -9.1365 | -9.1690 | Nat-15 | 5.43E-02 -9.91 -10.2925 | -10.4999 | -10.2574 | -10.3499




