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Fluorescent thermal shift assay data
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Figure S1. Determination of compound 32 binding to human CAs by the fluorescent thermal shift assay (FTSA) in 50 mM sodium

phosphate buffer containing 100 mM NaCl at pH 7.0. The melting temperatures plotted as a function of added compound

concentration (data points) and fitted to a model for 37 °C (solid lines). Ku_os values are listed in Table 2.



Intrinsic Gibbs energy changes

Table S1. Intrinsic standard Gibbs energy change (AGin) values for compounds binding to CAs at 37 °C. ND — not determined.

Cmpd. | Lab. name Intrinsic Gibbs energy change (AGix), k]/mol
CAI | CAII | CAIIl | CAIV | CAVA | CAVB | CAVI | CAVII | CAIX | CAXII | CAXIII | CAXIV
27 BB8.1-7 | -629 | -61.7 | -48.7 -58.1 <-44.9 -59.0 -54.5 -61.7 -66.8 -62.6 -56.3 -65.9
28 BBS8.1-12 | -62.6 | -64.0 | <-44.0 | -56.9 -46.7 -63.6 -55.1 -63.0 -66.0 -60.0 -57.8 -68.7
29 BBS8.1-14 | -60.2 | -59.7 | <452 | -57.3 <-44.3 -63.5 -53.6 -58.6 -64.9 -58.1 -54.0 -66.0
31 BB8.1-4 | -52.4 | -563 | <-44.0 | -52.3 <-43.1 -48.0 -51.9 -55.0 -59.8 -52.9 -56.2 -57.8
32 BB8.1-5 | -523 | -61.2 | <-41.6 | -53.0 <-40.8 -62.4 -51.8 -59.3 -59.1 -48.8 -54.7 -57.9
33 BB8.1-10 | -51.2 | -57.8 | <440 | -54.5 <-43.1 -61.7 -51.8 -56.1 -58.4 -48.0 -54.7 -59.8
36 BB8.3-3 -64.8 | -649 | -50.9 -54.7 | <-43.7 -58.7 -56.0 -65.8 -67.5 -62.4 -63.1 -65.4




X-ray crystallography of human CAII complexes with inhibitors

Table S2. X-ray crystallography data collection and refinement statistics of human CAII

complexes with inhibitors. All datasets were collected at 100 K, test set size was 10%.

Isoform-ligand CAIl-31(BB8.1-4) | CAIl-28(BB8.1- |CAIl-
12) 36(BB8.3-3)

PDB ID 7QGY 7QGZ 7QGX

Data-collection statistics

Space group P12:11 P12:11 P12:11

Unit-cell parameters (A) | a=42.3, a=42.3, a=422,
b=41.1, b=41.2, b=41.0,
c=72.0, =722, c=72.0,
B=104.2° B=104.3° B=104.3°

Resolution range (A) 1.5-41.1 1.1-70 1.2-40.9

Wavelength (A) 1.54187 0.976300 0.976300

Radiation source Rigaku MicroMax™- | EMBL, P13 EMBL, P13
007 HF

Unique reflections 35659 85901 67066

number

Rmerge, overall (outer 0.024 (0.061) 0.090 (0.276) 0.100 (0.332)

shell)

I/o overall (outer shell) | 35.0 (8.6) 13.7 (5.8) 4.2 (2.5)

Multiplicity overall 4.8 (1.5) 6.4 (4.9) 2.4 (2.5)

(outer shell)

Completeness (%) 92.5 (53.7) 95.4 (76.4) 87.1 (91.8)

overall (outer shell)

Wilson B-factor 10.8 9.2 10.9

Refinement statistics

Rwork 0.1549 0.1983 0.1859

Riree 0.1943 0.2173 0.2111

RMSD 0.0221 0.0257 0.0212

bond lengths, (A)

RMSD 2.2310 2.2748 2.2332

bond angles (°)

Average B factors (A?)




All 14.09 13.51 14.86
main-chain 10.99 10.82 11.88
side-chain 14.14 13.60 14.33
Inhibitors 16.22 15.06 15.61
Waters 25.27 23.90 25.84
Zinc 6.32 5.39 6.68
Other molecules - - 36.59
Number of atoms

All 2453 2473 2550
Protein 2129 2153 2153
Inhibitor 27 23 29
Water 296 296 360
Zinc 1 1 1
Other molecules 0 0 7
Ramachandran statistics

(%)

most favored regions 95 97 97
additionally allowed 5 3 3
regions

Outliers 0 0 0




Figure S2. The electron densities |F(0)-F(c)l of the ligands calculated in the absence of
ligand and contoured at 30. Zinc ion is shown as a gray sphere. Right panel: Compound 28
(BB8.1-12) (PDB ID: 7QGZ); middle panel: Compound 31 (BB8.1-4) (PDB ID: 7QGY); left
panel: Compound 36 (BBS.3-3) (PDB ID: 7QGX) in the active site of CAIL.
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Figure S3. 2D schemes of interaction of (A) compound 28 (BBS.1-12) (PDB ID: 7QGZ), (B)
compound 31 (BB8.1-4) (PDB ID: 7QGY) and (C) compound 36 (BB8.3-3) (PDB ID: 7QGX)
with the active site of CAIIL The lengths of the hydrogen bonds are given in angstroms and
represented in dotted lines, while hydrophobic contacts are shown by an arc with spokes.
The sulfonamide group bonds with Thr199 are not shown for simplicity. Water molecules

are depicted as white spheres. Schemes were created using LigPlot+[1].
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Figure S5. 3C NMR spectrum of compound 2a at 101 MHz (DMSO-ds)
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Figure S6. 'H NMR of compound 2b at 400 MHz (DMSO-ds)

21000
20000

Sp'EE—

13000

18000

17000

1000

15000

14000

13000

12000

11000

10000

5000

29—

92011~
£8'9TT
ET'9ET~

99921
STTEL

6C9PT—

B6L'69T~
BETLT

1000

— T T T T T T
170 160 150 140 130 120 110 100 30 80 70 60
1 (ppm}

—T
180

Figure S7. 3C NMR spectrum of compound 2b at 101 MHz (DMSO-ds)
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Figure S8. 'H NMR of compound 3a at 400 MHz (DMSO-ds)
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Figure S9. 3C NMR spectrum of compound 3a at 101 MHz (DMSO-ds)
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Figure S10. 'H NMR of compound 3b at 400 MHz (DMSO-ds)
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Figure S12. 'H NMR of compound 4a at 400 MHz (DMSO-ds)
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Figure S13. 3C NMR of compound 4a at 101 MHz (DMSO-ds)
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Figure 516. 'H NMR of compound 5a at 400 MHz (DMSO-ds)
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