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)) Carbonic anhydrases

Carbonic anhydrases (CA) since1933
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How CA activity can regulate and
foster the unique pH differential

within a tumor cell ?
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ke

cyt-CA

Metabolites 2018, 8, 19



)) Azobenzene-based photoswitches for CA

ACS Chem. Biol. 2018, 13, 793
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)) In Situ Photoregulation of Carbonic Anhydrase Activity
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) Structures of CAP-F3 and CAP-F5
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Scheme 1. Structures of CAP-F3 and CAP-F5, and photoswitching in the presence of carbonic anhydrase.



2> Photoisomerization efficiency and Thermal stability
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Figure 1. UV-vis spectra of CAP-F3 (A) and CAP-F5 (B)
before and after photoirradiation (cis 520 nm for 5
minutes; trans 460/410 nm for 2 min).
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" The difference in binding preference between c-CAP-F5 and t-CAP-F5 towards CA
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Figure 3. (A) Change in fluorescence emission (Aex = 280 nm; Aem = 458 nm) of bCA-DNSA mixture in the
presence of different concentrations of t-CAP-F5 and c-CAP-F5 to determine apparent Kd values. (B) The binding
of CAP-F5 is reversible in nature as shown by irradiating the sample of CA, DNSA and probe with alternate 520
nm and 410 nm for in situ isomerization and monitoring DNSA fluorescence. 9
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Figure 4. Docking of CAP-F5 in the active site of hCAIl structure obtained with azobenzene ligand L bound to the active site (PDB
5BY1). The secondary Protein (PDB 5BYI) is shown with side chains of active site residues in sticks. (A) Docking of t-CAP-F5 into the
hCAIl active site after superimposing it onto the ligand L. (B) Alternative binding mode for t-CAP-F5 due to the presence of
fluorine atoms. (C) Docking of c-CAP-F5 when interactions between —SO,NH, and Zn?* are kept intact, steric clashes are shown as

red disks. (D). Potential orientation of c-CAP-F5 when steric clashes are removed, showing the probe retreats from the active site.
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2» Modulate both the CO, hydration and bicarbonate dehydration activity of CA.
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Applied CAP-F5 to control the activity of CA in cell culture

8.0 — B.0 8.0
A | B CO, —e— contral ¢ CO, *— control
T 7.8- — 7.8-
- —e— ¢-CAP-F5 781 —e— t-CAP-F5
8 76- 7643 '
ﬁ | _' 1 ~_\. —" —
E 70 7.2
7.0 , . . 7.0 . : 7.4 . :
control ¢c-CAP-F5 t-CAP-F5 0 80 120 160 0 50 100 150
Time (sec) Time (sec)
H* + HCO,
D e E —es— Control
Diffusion

—e— ¢-CAP-F5

H* + HCO5 = H,CO; 22 H,0 + CO, —e—  C-CAP-FS—P+CAP-F5

pH.

Intracellular pH

I 1 | I I |
0 40 80 120 160 200 240
Time (sec)
Figure 6. (A) The intracellular pH of Hela cells as a result of incubation of t-CAP-F5 and c-CAP-F5 for 30 minutes, as analyzed by
flow cytometry. The change in intracellular pH with respect to time as a result of addition of CO, in the presence of c-CAP-F5(B)

and t-CAP-F5 (C) due to the mechanism shown in (D). The change in intracellular pH of cells incubated with c-CAP-F5 before
and after irradiating with 410 nm to isomerize cis isomer to trans isomer (E). 12




2% Aplied CAP-F5 in an in vivo system
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