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Fig. S1. Correlation of the potencies of FS analogs on the different AC isoforms.
A, correlation of AC1 vs. AC2 in presence of Mg?* (r* = 0.73; slope = 23.4 + 8.3; p =
0.07). B, correlation of AC1 vs. AC5 under Mg?* conditions (r* = 0.62; slope = 9.04 +
3.5; p = 0.06). C, correlation of AC2 with AC5 in presence of Mg®* (r* = 0.97; slope =
0.41 + 0.04; p = 0.002). D, correlation of AC1 vs. AC2 under Mn** conditions (r* = 0.92;
slope = 8.00 + 1.2; p = 0.003). E, correlation of AC1 with AC5 in the presence of Mn**
(r* = 0.94; slope = 3.0 + 0.36; p = 0.001). F, correlation of AC2 and AC5 under Mn?*
conditions (r* = 0.86; slope = 0.34 + 0.07; p = 0.008). Note the different scales of the x-
and y-axes in A, B, D and F. Comparisons were analyzed by linear regression; the
dashed lines indicate 95% confidence intervals. The diagonal dotted line has a slope of
1.0 and represents a theoretical curve for identical values.

In the presence of Mg®*, correlations of the ECse-values on ACs 1, 2 and 5 with each
other revealed differences in their pharmacological profiles. As shown in Figs. S1A and
B, stimulatory potencies on AC1 compared to AC2 and ACS5 resulted in very steep
slopes of 23.4 + 8.3 and 9.04 + 3.5, respectively and the corresponding correlation
coefficients (r?) of 0.73 and 0.62 differ considerably from unity. This indicates
remarkable differences in the diterpene profile with lower potencies of FS analogs for
AC5 as compared to AC1 and very low potencies at AC2. The correlation of AC2 and
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AC5 shown in Fig. S1C, revealed a slope of 0.41 + 0.04 with an r® of 0.97 indicating that
FS and the six FS analogs bind only with less than half of the affinity to AC2 than to
ACS5 in presence of Mg**. The influence of Mn** revealed isoform-specific patterns of
ECso-values determined for FS and FS analogs (Figs. S1D-F). Consistently for all
diterpenes (r* ~ 1), the stimulatory potencies on AC1 compared to AC2 and AC5 were
considerably higher, expressed by slopes of 8.0 £ 1.2 for AC1 vs. AC2 and 3.0 £ 0.36
for AC1 vs. ACS5.
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Fig. S2. Correlation of the efficacies of the diterpenes on each recombinant AC
isoform compared to each other. A, correlation of AC1 vs. AC2 in presence of Mg?*
(r* = 0.75; slope = 1.61 = 0.5; p = 0.026). B, correlation of AC1 vs. AC5 under Mg**
conditions (r* = 0.86; slope = 1.49 + 0.3; p = 0.008). C, correlation of AC2 with AC5 in
presence of Mg®* (r? = 0.59; slope = 0.66 + 0.28; p = 0.074). D, correlation of AC1 vs.
AC2 under Mn** conditions (r* = 0.39; slope = 0.80 + 0.50; p = 0.19). E, correlation of
AC1 with AC5 in the presence of Mn** (r? = 0.76; slope = 0.94 + 0.27; p = 0.02). F,
correlation of AC2 and AC5 under Mn?* conditions (r? = 0.38; slope = 0.52 + 0.33; p =
0.19). Comparisons were analyzed by linear regression; the dashed lines indicate 95%
confidence intervals. The diagonal dotted line has a slope of 1.0 and represents a
theoretical curve for identical values.

Focusing on the comparison of the efficacies of diterpenes on ACs 1, 2 and 5, no
similarities were found under Mg?* conditions (Figs. S2A-C). Independently of the
divalent metal ion, the maximum stimulation of the different ACs by FS analogs did not
yield a uniform picture. Some compounds like 7DA-FS or DMB-FS stimulated ACs 1, 2
or 5 more effectively, whereas other compounds, e.g. 6A7DA-FS or BODIPY-FS, yield
lower AC activity in some cases, reflected by data points outside the 95% confidence
interval. Under Mn?* conditions, correlations of efficacies of FS analogs on AC1 with
AC2 or AC5, respectively, are characterized by slopes close to 1.0, but the correlation
coefficients are very low (r* = 0.39, r? = 0.76) (Figs. S2D and E).
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Fig. S3. Correlation of potencies and efficacies of FS and FS analogs under Mg?*
conditions vs. under Mn?* conditions. A-C, correlation of isoform-specific ECso-
values determined in presence of Mg®* vs. in presence of Mn®*. D-F, correlation of the
efficacies on ACs 1, 2 and 5, respectively, Mg®* conditions vs. Mn?* conditions. A, r* =
0.86; slope = 0.80 + 0.2; p = 0.0028. B, r* = 0.36; slope = 0.16 + 0.11; p = 0.21. C, r* =
0.49; slope = 0.17 + 0.08; p = 0.08. D, r* = 0.41; slope = 0.56 + 0.18; p = 0.12. E, r* =
0.61; slope = 0.51 + 0.18; p = 0.04. F, r* = 0.34; slope = 0.37 + 0.23; p = 0.17. Data
were analyzed by linear regression; the dashed lines indicate 95% confidence intervals.
The diagonal dotted line has a slope of 1.0 and represents a theoretical curve for
identical values.

The comparison of the pharmacological parameters of each AC isoform in the presence
of Mg®" with those in presence of Mn?" showed different AC-sensitivity to divalent
cations. Striking effects on the diterpene profile depending on whether Mg®* or Mn?*
serves the role of cation cofactor were observed for potencies at AC2 and AC5 (Figs.
S3B and C). The lowest impact of the cations was determined for the potencies of AC1
(r* = 0.86; slope = 0.80 + 0.2) (Fig. S3A). Correlations of efficacies in the presence of
Mg?* versus Mn?* deviated from identity (slope 1.00) as well (Figs. S3D, E and F).
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Fig. S4. Multiple sequence alignment of the amino acid sequences of the C1 and
C3 domains of ACs 1, 2 and 5 from various species. The amino acid position of each
AC is shown at the end of each line, and the residue numbers for the C1 domain of AC5
are indicated in parentheses. Red amino acid symbols indicate residues that directly
interact with forskolin. Orange amino acid symbols represent the region interacting with
the N-methylanthraniloyl group of AC inhibitors. Amino acids underlined in blue

correspond to residues interacting with metal ions and the substrate ATP.
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Fig. S5. Correlation of the docking profiles of diterpenes to mAC isoforms and
VC1:1IC2 under Mg** conditions vs. Mn?* conditions. A-C, correlation of docking
scores for mAC isoform models 1, 2 and 5 in the presence of Mg?* vs. Mn%". D,
correlation of docking scores for crystal structure of VC1:11IC2 complex in the presence
of Mg®* vs. Mn*". A, r? = 0.98; slope = 0.89 + 0.06. B, r* = 0.57; slope = 1.74 + 0.8. C, r?
= 0.99; slope = 1.09 + 0.04. D, r* = 0.98; slope = 1.03 + 0.07. Data were analyzed by
linear regression; the dashed lines indicate 95% confidence intervals. a.u.; arbitrary unit.



