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Extended DataFig. 3| Correlationsbetween physicochemical descriptors
and ApKi/pEC50 (log M). a, Change in affinity or potency (ApActivity =
pActivity(analog) - pActivity(parent), where pActivity is pKi, pIC50 or pEC50)
plotted against AcLogP (analog - parent) for all analog-parent pairs (n = 220).
Diagonalisoclinesindicate ALipE values of 0,0.5,1.0 and 1.5, where LipE =
pActivity —cLogP; apointabove agivenisoclinehasalarger gaininlipophilic
efficiency thantheindicated value. b, ApKior pEC50 (analog - parent)

against AcLogP for all analog-parent pairs with >3x rounded potency/affinity
improvement; >10x improvements are highlightedinred. ¢, Scatter plot of
ApKior pEC50 (log M) versus ALE (analog - parent), where LE =1.37 x pKi or
pEC50/Nheavy (n =220 analog-parent pairs). Pearson product-moment and
Spearmanrank correlations were assessed using two-sided tests (R=0.970,
P=3.62x10-136;p=0.977,P=1.91x10 -148).d, Scatter plot of ApKior pEC50

ALIpE (analog - parent)

(log M) versus ALipE (analog - parent), where LipE = pKi or pEC50 - cLogP
(n=220 analog-parent pairs). Pearson product-moment and Spearman rank
correlations were assessed using two-sided tests (R=0.895,P=2.71x10 - 78;
p=0.854,P=6.68x10 - 64). e, Binding free-energy change versus heavy-atom
change forimproved analogs. The y-axis shows AAG (kcal/mol), computed
from the affinity metric (Ki/IC50/EC50) as AG = RT In(K) (298 K) and AAG=AG_
analog—AG_parent; negative AAGindicates improved binding. The x-axisis AN
(analog - parent; heavy-atom count difference). Points with rounded fold 210
are highlightedinred; rounded 3-9 are showninblue. f, Affinity or potency
gains versus changesinlipophilic efficiency. Scatter plot of ApKior pEC50
(analog - parent) against ALipE (analog - parent) for allanalog-parent pairs
with>3xrounded potency/affinity improvement; >10x improvements are
highlightedinred.
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Extended DataFig. 4 |Structural basis and variability of potency changes consistent with weaker non-covalentinteractions. e, Nitrogen substitutions
induced by single-atom modifications in Maclinhibitors. a, Chemical (C~>N)in‘3169, 6627 and ‘8675 have different effects relative to their shared
structure of the ‘3453 parent and overlay of X-ray crystal structures of 12 parent (8.9 uM): ‘8675 (meta-N, 4.5 pM) improves potency by approximately
analogs. b, Alignment of ‘0676 (21 uM) and ‘9249 (53 uM) with the ‘3453 parent, twofold, whereas ‘6627 (8.7 uM) and ‘3169 (10 pM) show little or noimprovement.
showing the different binding poses of the ortho-chloro and ortho-methyl f, Overlay of the X-ray crystal structures of 12 ligand-bound complexes from
analogs. c, Comparison of ‘6343 (2.1 uM), ‘1304 (1.9 puM) and ‘0676 (21 uM) the ‘3453 series, showing that single-atom modifications can cause substantial
shows thatrepositioning the aryl chloride disrupts packing with 1131and ligand movement or multiple binding poses. g, Examples of binding-pose

F132, reducing potency. d, Para-methyl (‘9870, 7.6 M) and para-chloro ('6343, shifts: ‘9249, 3176 and ‘3194 adopt markedly different poses relative to the

2.1 M) substitutions have different effects despite similar sterics. The fluoro ‘3453 parent, and two conformations are observed for ‘3194.

analog ‘6404 (5.5 uM) binds more weakly than the chloro analog ‘6343,
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Parameter Analogs | Measured | >3xloss | >10x loss
Microsomal stability t1/2 (min) 257 226 35 10
Plasma stability t1/2 (min) 257 226 39 10
Fraction unbound (% unbound) 257 199 35 "
Permeability (cm/s) 257 226 24 1
Solubility (uM) 257 224 23 8
hERG IC50 (M) 257 226 43 14

Extended DataFig. 5|Single-atom substitutions frequently worsen PK
properties. a, Observed percentages of single-atom substitutions with >3-fold
decreasesin PK properties. Openbars and points show observed percentages;
black error bars show two-sided 95% confidence intervals estimated by
percentilebootstrap (10,000 resamples). Exact numbers of measured analogs
(CI,F,N, CH;and OH, in that order) were: microsomal stability, n = 47,35, 43, 61
and 32; permeability, n=47,35,43,61and 32; hERGICs,, n =36,28,26,52and 17;
plasmastability, n=47,35,43, 61and 32; fraction unbound, n = 43, 31,39, 56 and
28;and solubility,n=46,35,43,60and 32.b, Counts of analogs with measured
PK parameters and >3-fold or >10-fold losses.



Extended Data Table 1| Data collection and refinement statistics (molecular replacement)

21039063794 75398393122 27691912366 78598075283 728598075280 78598075264 78598075302 28727396638
(PDB 14AB) (PDB 71IW) (PDB 71IX) (PDB 7I1Y) (PDB 711Z) (PDB 7110) (PDB 71J1) (PDB 7112)
Data collection
Space group P43 P43 P43 P43 P43 P43 P43 P43
Cell dimensions
lé, b,c(A) 88.69, 88.69, 39.64 88.67, 88.67, 39.55 88.92, 88.92, 39.70 88.74, 88.74, 39.57 88.74, 88.74, 39.55 88.67, 88.67, 39.59 88.85, 88.85, 39.53 88.76, 88.76, 39.67
By (°) 90, 90, 90 , 90, 90 , 90, , 90, , 90, , 90, 90 , 90, , 90,
Resolution (A)* 39.66-0.98 44.34-0.97 44.46-1.02 44.37-1.01 44.37-0.99 39.65-0.98 39.73-1.01 44.38-0.97
(1.02-0.98) (1.01-0.97) (1.06-1.02) 05-1. 103-0. (1.02-0.98) (1.05-1.01) (1.01-0.97)
Rsym or Rmerge 0.03638 (1.162) 0.0564 (1.139) 0.06828 (2.139) 0.07219 (1.501) 0.04526 (0.9577) 0.04375 (1.513) 0.1217 (1.064) 0.05287 (1.076)
1/l 17.43 (0.88) 12.11 (0.73) 9.88 (0.61) 10.07 (0.83) 15.95 (1.32) 15.31 (0.81) 7.66 (1.13) 13.94 (0.84)
Completeness (%) 99.43 (94.88) 99.69 (97.35) 99.70 (97.77) 99.79 (99.02) 99.45 (96.15) 99.39 (94.54) 99.81 (98.70) 99.08 (91.50)
Redundancy 62 (3.8) 6.1(3.6) 6.4 (5.9) 6.4 (5.5) 63 (4.8) 62 (4.3) 6.4(5.5) 6.1(3.7)
Refinement
Resolution (A) 0.98 0.97 1.02 1.01 0.99 0.98 1.01 0.97
No. reflections 175635 181108 157387 161035 170249 175303 161295 180870
Rwork / Rfree 0.1470/0.1642 0.1474/0.1666 0.1585/0.1770 0.1492/0.1702 0.1408/0.1577 0.1575/0.1784 0.1505/0.1653 0.1452/0.1641
No. atoms 3739 3757 3699 3805 3741 3734 3797 3872
Protein 3269 3274 3226 3308 3273 3238 3342 3397
Ligand/ion 44 36 39 39 35 39 37 49
Water 446 459 448 472 444 471 431 447
B-factors 18.44 18.65 19.28 19.7 17.46 18.58 18.93 16.07
Protein 16.82 16.92 17.58 17.94 15.84 16.86 17.43 14.7
Ligand/ion 14.29 16.42 16.86 16.6 15.27 14.6 14.46 10.43
Water 30.58 31.14 317 32.19 29.52 30.61 30.79 26.82
R.m.s. deviations
Bond lengths (A) 0.004 0.032 0.095 0.044 0.036 0.004 0.026 0.042
Bond angles (°) 0.76 1.13 2.26 1.66 1.19 0.76 1.28 1.95

*Values in parentheses are for the highest-resolution shell.
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Extended Data Table 2 | Data collection and refinement statistics (molecular replacement)

28727396582 27692046343 27692056627 77140729870 77691912473 728928826043 78928826033 728929429249
(PDB 71J3) (PDB 71J4) (PDB 71J5) (PDB 71J6) (PDB 71J7) (PDB 71J8) (PDB 7119) (PDB 71JA)
Data collection
Space group P43 P43 P43 P43 P43 P43 P43 P43

Cell dimensions
a,b,c(A)
By ()
Resolution (A)*
Rsym or Rmerge
1/0l
Completeness (%)
Redundancy

Refinement
Resolution (A)
No. reflections

88.76, 88.76, 39.72
36.26-0.97
(1.01-0.97)

0.05174 (1.234)
13.43 (0.72)
99.54 (96.11)
6.0 (3.4)

0.97

88.78, 88.78, 39.38

44.39-1.01

11.96 (0.74)
99.65 (97.04)
6.3(5.7)

1.01

88.71, 88.71, 39.45

44.36-0.99

18.44 (1.09)
99.18 (92.53)
63 (4.8)

0.99

88.75, 88.75, 39.38

44.38-1.02
(1.06-1.02)
0.07428 (1.737)
8.69 (0.64)
99.68 (98.76)
6.3 (6.0)

1.02

88.75, 88.75, 39.42

44.38-1.01

05-1.
0.05312 (0.7722)
14.20 (1.55)
99.80 (99.02)
6.4(5.7)

1.01

88.77, 88.77, 39.26

39.70-1.00
(1.04-1.00)
0.063 (1.565)
10.80 (0.69)
99.54 (95.84)
63(5.2)

1

88.53, 88.53, 39.19

39.59-1.00
(1.04-1.00)
0.06452 (1.431)
12.39 (0.99)
99.46 (95.57)
6.3(5.3)

88.68, 88.68, 39.57

44.34-1.00

.04-1.
0.03096 (0.5122)
22.79 (2.47)
99.67 (97.15)
6.4 (5.3)

182045 160186 169237 155537 160480 164352 163046 165490
Rwork / Rfree 0.1469 / 0.1658 0.1537/0.1756 0.1472/0.1662 0.1553/0.1768 0.1432/0.1615 0.1578/0.1735 0.1585/0.1732 0.1434/0.1590
No. atoms 3731 3858 3766 3784 3826 4173 4244 3753
Protein 3236 3379 3302 3330 3379 3796 3870 3255
Ligand/ion 39 46 35 39 45 39 46 39
Water 471 451 441 430 420 353 346 474
B-factors 16.16 18.45 17.32 19.12 16.51 18.63 16.21 16.28
Protein 14.49 16.97 15.92 17.68 15.15 17.66 15.54 14.6
Ligand/ion 15.01 14.04 9.43 17.54 11.6 19.42 11.69 12.08
Water 27.7 29.79 28.2 30.39 27.77 28.98 24.08 27.99
R.m.s. deviations
Bond len%lhs (A) 0.004 0.005 0.026 0.005 0.005 0.005 0.004 0.004
Bond angles (°) 0.76 0.75 1.3 0.75 0.77 0.77 0.74 0.76

*Values in parentheses are for the highest-resolution shell.



Extended Data Table 3 | Data collection and refinement statistics (molecular replacement)

28768700676 28929428675 27692056404 28990523169 28727401304 28990527720 28990523176 28990523172
(PDB 71JB) (PDB 71IC) (PDB 71)D) (PDB 7LJE) (PDB 7LJF) (PDB 71)G) (PDB 71JH) (PDB 71JI)
Data collection
Space group P43 P43 P43 P43 P43 P43 P43 P43
Cell dimensions
a,b,c(A) 88.58, 88.58, 39.45 88.73, 88.73, 39.41 88.65, 88.65, 39.36 88.65, 88.65, 39.53 88.77, 88.77, 39.40 88.57, 88.57, 39.48 88.86, 88.86, 39.49 88.88, 88.88, 39.51
a By (°) 90, 90, 90 90, 90, 90 90, 90, 90 90, 90, 90 90, 90, 90 90, 90, 90 90, 90, 90 90, 90, 90
Resolution (A)* 39.62-1.00 39.68-1.00 39.64-1.00 44.33-1.00 33.37-1.00 44.29-1.02 44.43-1.00 44.44-1.02
(1.04-1.00) (1.04-1.00) (1.04-1.00) (1.04-1.00) (1.04-1.00) (1.06-1.02) (1.04-1.00) (1.06-1.02)
Rsym or Rmerge 0.03626 (0.5552) 0.03932 (1.702) 0.03193 (1.025) 0.04505 (1.224) 0.03926 (1.832) 0.03189 (0.3354) 0.04984 (1.279) 0.04055 (1.789)
1/l 20.58 (2.27) 16.41 (0.80) 21.22 (1.36) 15.52 (1.04) 16.60 (0.74) 25.43 (4.31) 13.60 (0.95) 15.94 (0.90)
Completeness (%) 99.74 (97.57) 99.56 (96.24) 99.65 (96.89) 99.68 (97.13) 99.39 (94.64) 99.86 (99.51) 99.51 (95.76) 99.74 (98.53)
Redundancy 6.4 (5.3) 6.4 (5.4) 6.4 (5.3) 63(5.3) 6.4 (53) 6.5 (6.2) 63(5.3) 6.5(6.2)
Refinement
Resolution (A) 1 1 1 1 1 1.02 1 1.02
No. reflections 164729 164766 164447 165231 164639 155509 165540 156606
Rwork / Rfree 0.1381/0.1573 0.1598/0.1817 0.1451/0.1648 0.1448/0.1647 0.1557 /0.1766 0.1384/0.1530 0.1464/0.1638 0.1615/0.1816
No. atoms 3860 3817 3816 3831 3817 3901 3711 3857
Protein 3359 3356 3330 3336 3358 3408 3222 3404
Ligand/ion 46 45 46 45 46 46 39 39
Water 473 434 458 468 431 465 465 429
B-factors 15.66 19.72 17.47 17.1 19.06 14.36 18.17 19.93
Protein 14.2 18.34 16.02 15.62 17.74 13.07 16.46 18.47
Ligand/ion 9.95 1231 11.94 11.86 14.89 9.19 12.41 14.62
Water 26.4 30.91 28.33 27.95 29.66 24.19 3033 31.84
R.m.s. deviations
Bond len%lhs (A) 0.004 0.025 0.004 0.005 0.005 0.004 0.005 0.092
Bond angles (°) 0.77 1.3 0.76 0.78 0.76 0.78 0.77 2.17

*Values in parentheses are for the highest-resolution shell.
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Extended Data Table 4 | Data collection and refinement statistics (molecular replacement)

28990919037 28990919048 28990523194 28207599372 28756044539 29187344358 29187344338 27534253453
(PDB 71)J) (PDB 71JK) (PDB 71JL) (PDB 14AM) (PDB 14AN) (PDB 14A0) (PDB 14AP) (PDB 7IJM)
Data collection
Space group P43 P43 P43 P43 P43 P43 P43 P43
Cell dimensions
a,b,c(A) 88.71, 88.71, 39.46 88.69, 88.69, 39.40 88.81, 88.81, 39.64 88.71, 88.71, 39.45 88.75, 88.75, 39.43 88.77, 88.77, 39.63 88.67, 88.67, 39.30 88.76, 88.76, 39.38
a By (°) 90, 90, 90 90, 90, 90 90, 90, 90 90, 90, 90 90, 90, 90 90, 90, 90 , 90, 90 90, 90, 90
Resolution (A)* 36.05-0.98 39.66-0.98 39.71-1.01 36.05-0.99 44.38-0.98 39.70-1.02 39.65-1.00 39.70-1.01
(1.02-0.98) (1.02-0.98) (1.05-1.01) (1.03-0.99) (1.02-0.98) (1.06-1.02) (1.04-1.00) (1.05-1.01)
Rsym or Rmerge 0.04019 (1.282) 0.03954 (0.6102) 0.04512 (2.454) 0.03622 (1.34) 0.03458 (1.691) 0.05749 (2.14) 0.04611 (1.939) 0.05101 (1.889)
1/l 16.27 (0.82) 17.80 (1.55) 14.42 (0.61) 18.05 (0.88) 16.67 (0.64) 12.76 (0.76) 13.81(0.73) 14.06 (0.77)
Completeness (%) 99.53 (95.82) 99.58 (96.36) 99.55 (96.58) 99.88 (99.12) 98.99 (90.67) 99.75 (98.33) 99.66 (97.37) 99.86 (98.86)
Redundancy 6.2(4.0) 6.2 (4.0) 6.4 (5.8) 63 (4.5) 6.2 (4.1) 6.4 (6.1) 6.4 (5.2) 6.4(5.8)
Refinement
Resolution (A) 0.98 0.98 1.01 0.99 0.98 1.02 1 1.01
No. reflections 175117 174854 161129 170458 174211 156628 164244 160473
Rwork / Rfree 0.1524/0.1723 0.1380/0.1531 0.1635/0.1841 0.1471/0.1646 0.1664 /0.1836 0.1597/0.1813 0.1737/0.1925 0.1582 /0.1790
No. atoms 3866 3732 3732 3644 3807 3812 3804 3895
Protein 3390 3204 3276 3190 3367 3326 3390 3437
Ligand/ion 47 37 36 44 47 63 43 46
Water 448 504 432 429 415 454 390 431
B-factors 18.12 16.02 20.69 18.44 20.79 17.65 20.56 17.65
Protein 16.71 1433 19.12 16.83 19.41 16.16 19.43 16.46
Ligand/ion 12.27 7.21 18.21 16.65 17.41 12.72 14.97 12.43
Water 29.14 27.2 3271 30.56 32.22 28.89 30.74 27.41
R.m.s. deviations
Bond len%lhs (A) 0.025 0.004 0.026 0.004 0.004 0.005 0.098 0.004
Bond angles (°) 1.3 0.77 1.32 0.74 0.73 0.75 1.69 0.75

*Values in parentheses are for the highest-resolution shell.



Extended Data Table 5 | Cryo-EM data collection, refinement and validation statistics

4905-bound a2AAR complex
with G proteins and scFv16
(EMD-71719)
(PDB 9PLO)

4905-bound locally refined
a2AAR
(EMD-71718)
(PDB 9PLN)

Data collection and processing

Microscope and detector
Microscope
Detector
Magnification
Voltage (kV)
Electron exposure (e”/A2)
Defocus range (pm)
Pixel size (A)
Micrographs (no.)
Symmetry imposed
Initial particle images (no.)
Final particle images (no.)
Map resolution (A)
FSC threshold
Map resolution range (A)

Refinement
Initial model used (PDB code)
Model resolution (A)
FSC threshold
Model resolution range (A)
Map sharpening B factor (A2)
Model composition
Chains
Non-hydrogen atoms
Protein residues
Ligands
B factors (A?)
Protein (min/max/mean)
Ligand (min/max/mean)
R.m.s. deviations
Bond lengths (A)
Bond angles (°)
Validation
MolProbity score
Clashscore
Poor rotamers (%)
Ramachandran plot
Favored (%)
Allowed (%)
Disallowed (%)

Thermo Scientific Krios G3
Gatan K3 with BioQuantum filter

105,000
300
47.7

-0.8to 2.2
0.8189
10,305

C1
6,609,807

323,827

2.75
0.143

7EJ8
2.75
0.5

-110.6

5
8,635
1,109

1

78.15/211.79/128.69
119.15/137.53/129.82

0.005
1.104

1.35
3.22
0.43

96.43
3.57
0.00

Thermo Scientific Krios G3
Gatan K3 with BioQuantum
filter
105,000
300
47.7
-0.8to -2.2
0.8189
10,305
C1
6,609,807
323,827
2.8
0.143

7EJ8
2.7
0.5

-115.5

1
2,117
266
1

79.96/157.60/113.70
96.23/109.98/103.57

0.006
1.214

1.21
4.27
0.90

98.08
1.92
0.00

Dashes indicate values that were not reported.
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- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

All primary data are available through the manuscript, Extended Data, Supplementary Information and Source Data. Cryo-EM structures/maps: PDB 9PLO/EMD-71719 and PDB 9PLN/EMD-71718.
Mac1 structures and structure factors: PDB 14AB, 7IIW, 711X, 7IIY, 711Z, 71J0, 71J1, 71J2, 71J3, 71J4, 71J5, 71J6, 71J7, 7148, 71J9, 7IJA, 71JB, 71JC, 71JD, 7IJE, 7IJF, 71JG, 7IJH, 71JI, 71JJ, 71K, 71JL,

14AM, 14AN, 14A0, 14AP and 7IJM. ChEMBL database version 34 is available at https://doi.org/10.6019/CHEMBL.database.34. Compounds and catalogue identifiers are listed in Supplementary

Table 1.




Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender N/A

Reporting on race, ethnicity, or N/A
other socially relevant

groupings

Population characteristics N/A
Recruitment N/A
Ethics oversight N/A

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

We synthesized 257 analogs of 18 parent compounds. Sample sizes were not predetermined by statistical methods but were driven by compound availability and
Sample size feasibility. For mouse studies, no formal a priori power calculation was performed; group sizes followed prior assay experience and literature precedent.

Data exclusions  No data were excluded.

L Fig. 5b comprises three independent experiments, each with two technical replicates. Mouse behavioral experiments were performed in two independent
Replication cohorts.

Randomization Mice were randomly assigned to treatment and control groups as described in the Methods.

For mouse experiments, behavioral assessment was performed by an experimenter different from the injector; behavioral investigators were therefore blinded to
treatment.

Blinding

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
Antibodies X|[] chip-seq
Eukaryotic cell lines |:| Flow cytometry
Palaeontology and archaeology |z |:| MRI-based neuroimaging
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Eukaryotic cell lines

Policy information about cell lines 2nd Sav and Gandar in Racaarch

Cell line source(s)
Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Plants

Sf9: Expression Systems 94-001S; Hi5: Expression Systems 94-002S; HEK293: ATCC CRL-1573; HEK293T: ATCC CRL-3216.

All cell lines were authenticated by their respective suppliers.

The cell lines were not tested for mycoplasma contamination by the authors.

no commonly misidentified cell lines were used.

Seed stocks

Novel plant genotypes
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Animals and other organisms

Policy information about studies involving animals and other organisms

Laboratory animals

Housing conditions

Ethics oversight

Randomization

Blinding

Replication

Wild animals

Field-collected samples

Male C57BL/6J mice, 7-8 weeks old, obtained from The Jackson Laboratory (JAX strain #000664).

Five mice per cage; standard 12:12-hour light-dark cycle; 20.7 C (69.3 F); 58% humidity.

University of California, San Francisco Institutional Animal Care and Use Committee (IACUC), protocol #AN208219.

Animals were randomly assigned to treatment and control groups.

The experimenter assessing behavior was different from the experimenter administering injections and was blinded to

treatment.

Behavioral experiments were conducted in two independent cohorts.

Not applicable.

Not applicable.

The corresponding information has also been added to the manuscript Methods and Fig. 5 legend.



Antibodies

Policy information about antibodies used in the study

Anti-His6-Eu3+ cryptate, used as the HTRF donor reagent.
Antibody/reagent

PerkinElmer.
Supplier

ADO0402.
Catalogue number

Mac1 HTRF displacement assay for detection of His6-tagged protein.

Application

1:20,000.
Dilution

Validated by the manufacturer for HTRF detection of His6-tagged proteins.
Validation

Supplier, catalogue number, application, dilution and manufacturer validation are also stated in the author response.



Software and code details

Confirmed software and instrument-software versions

Blu-Ice 5 at ALS beamline 8.3.1.

X-ray data collection

XDS, dated 19 Jan 2025, BUILT=20250430; Aimless 0.8.2.

X-ray processing

PanDDA 0.2.14; COOT 0.8.9.2; phenix.refine 1.21.2_5419.
Density/model analysis

PyMOL 3.1.8; ChimeraX 1.8.

Structural visualization

cryoSPARC 4.5.3.
Cryo-EM processing

Echo 650 Liquid Handler 3.1.0; EnVision 2105-0010 software 1.14.3049.1193.

Mac1 instruments

SoftMax Pro 7.

Plate-reader analysis

GraphPad Prism 9.0, 10.0 and 10.0.2; Microsoft Excel 16.99.2.
Statistical/data analysis

Schrodinger FEP+ 2025-2 with the OPLS4 force field.
FEP calculations

Corina 3.60; Omega 3.0.1; ChemAxon JChem 21.13; RDKit 2020.09.1; Python 2.7 and 3.7; R 4.2.0 (ggplot2).
Cheminformatics/analysis





