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1. Protein expression and isolation
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Figure S1. Gel image of purified Mtb proteasome with a clear band at 26-27 kDa representing
proccessed a and 3 subunits.

2. Enzymatic assay

Table S1. Chemical structures, molecular weights and residual activities of inactive psoralens.
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17 378.37 100% 84%
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91 350.36 95% 94%

92 447.44 95% 36%

aThe data were calculated as residual activities (RAs) in the presence of 10 uM (for 35i) or 100 pM
(for Mtb proteasome) of each compound (standard errors for RAs were <15%).  Published previously
in: Sosi¢, L; Gobec, M.; Brus, B.; Knez, D.; Zivec, M.; Konc, J.; Lednik, S.; Ogrizek, M.; Obreza, A.;
Zigon, D.; Janezi¢, D.; Mlinari¢-Rascan, I; Gobec, S., Nonpeptidic selective inhibitors of the
chymotrypsin-like ((35i) subunit of the immunoproteasome. Angew Chem Int Ed Engl 2016, 55 (19),
5745-8; Shannon Schiffrer, E.; Sosi¢, L.; Sterman, A.; Mravljak, J.; Mlinari¢-Rascan, I.; Gobec, S.; Gobec,
M., A focused structure-activity relationship study of psoralen-based immunoproteasome inhibitors.
Med Chem Commun 2019, 10 (11), 1958-65. ND, not determined.

3. Determination of Ki and Ku values

Km for Suc-LLVY-AMC of 60 + 15 uM was determined (See Material and Methods for details).

Michaelis-Menten kinetics — plot of reaction rate (v) v vs substrate concentration [S]

Dixon plot — plot of the reciprocal of the reaction rate (1/v) vs substrate concentrations [S]

Lineweaver — Burk plot — plot of the reciprocal of the reaction rate (1/v) vs the reciprocal of the
substrate concentration [S]

a. Bortezomib

Curve: Nonlin fit of Michaelis-Menten
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Figure S2. Michaelis-Menten plot for bortezomib based on enzyme activity (10 nM) at various
concentrations of the compound (written on the right) and various concentrations of the substrate
Suc-LLVY-AMC (12.5, 25, 50, 100, 250 and 500 pM).
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Figure S3. Dixon plot for bortezomib based on enzyme activity (10 nM) at various concentration of
the substrate Suc-LLVY-AMC (12.5, 25, 50, 100, 250 and 500 pM).
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Figure S4. Lineweaver-Burk plot for bortezomib based on enzyme activity (10 nM) at various
concentrations of the compound (written on the right).

b. PR-957



Molecules 2020, 25, x FOR PEER REVIEW 13 of 28

Michaelis-Menten
2000000
e 0
1500000- e = (0.56495
_—® 7 & (0807072
1000000+ ' i — S v 1.15296
(| e —
y— + 1647086
1 S ]
500000 /4~ o o 2.35298
—y 4 807
0 . : sy . -
200 400 600 a 0.8
-500000- [Substrate] ph * 20

Figure S5. Michaelis-Menten plot for compound PR-957 based on enzyme activity (10 nM) at various
concentrations of the compound (written on the right) and various concentrations of the substrate
Suc-LLVY-AMC (12.5, 25, 50, 100, 250 and 500 uM).
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Figure S6. Dixon plot for compound PR-957 based on enzyme activity (10 nM) at various
concentration of the substrate Suc-LLVY-AMC (12.5, 25, 50, 100, 250 and 500 pM).
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Figure S7. Lineweaver-Burk plot for compound PR-957 based on enzyme activity (10 nM) at various

concentrations of the compound (written on the right).

c. Compound 8
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Figure S8. Michaelis-Menten plot for compound 8 based on enzyme activity (10 nM) at various

concentrations of the compound (written on the right) and various concentrations of the substrate
Suc-LLVY-AMC (12.5, 25, 50, 100, 250 and 500 pM).
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Figure S9. Dixon plot for compound 8 based on enzyme activity (10 nM) at various concentration of
the substrate Suc-LLVY-AMC (12.5, 25, 50, 100, 250 and 500 pM).
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Figure S10. Lineweaver-Burk plot for compound 8 based on enzyme activity (10 nM) at various
concentrations of the compound (written on the right).
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d. Compound 11

Michaelis-Menten
2000000
+ 0
1500000. = 056495
+ 0.807072
1000000 * 1.15296
<+ 1.647086
500000- o 235298
. | | . &/ 4802
200 400 600 & 98
5000004 [Substrate] nM ¥ 20

Figure S11. Michaelis-Menten plot for compound 11 based on enzyme activity (10 nM) at various
concentrations of the compound (written on the right) and various concentrations of the substrate
Suc-LLVY- AMC (12.5, 25, 50, 100, 250 and 500 pM).
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Figure S12. Dixon plot for compound 11 at various concentration of the substrate Suc-LLVY-AMC
(12.5, 25, 50, 100, 250 and 500 puM).
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Figure S13. Lineweaver-Burk plot for compound 11 at various concentrations of the compound
(written on the right).

e. Compound 13
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Figure S14. Michaelis-Menten plot for compound 13 based on enzyme activity (10 nM) at various
concentrations of the compound (written on the right) and various concentrations of the substrate
Suc-LLVY-AMC AMC (12.5, 25, 50, 100, 250 and 500 pM).
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Figure S15. Dixon plot for compound 13 at various concentration of the substrate Suc-LLVY-AMC
(12.5, 25, 50, 100, 250 and 500 pM).
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Figure S16. Lineweaver-Burk plot for compound 13 at various concentrations of the compound
(written on the right).
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f. Compound 15
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Figure S17. Michaelis-Menten plot for compound 15 based on enzyme activity (10 nM) at various

concentrations of the compound (written on the right) and various concentrations of the substrate
Suc-LLVY- AMC (12.5, 25, 50, 100, 250 and 500 pM).
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Figure S18. Dixon plot for compound 15 at various concentration of the substrate Suc-LLVY-AMC
(12.5, 25, 50, 100, 250 and 500 puM).
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Figure S19. Lineweaver-Burk plot for compound 15 at various concentrations of the compound

(written on the right).

8. Determination of K value for Suc-LLVY-AMC
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Figure S20. Lineweaver-Burk plot showing the increase in initial velocity
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catalytic reaction in the presence of increasing concentration of the substrate Suc-LLVY-AMC.
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4. Dilution assay

a. Bortezomib

Bortezomib
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Figure S21. Restored activity (%) of Mtb proteasome after preincubation of enyzme with bortezomib
at various concentrations (0.1 x ICso, ICs0 and 5 x ICs0) for various amounts of time (0, 15, 30 and 60
min).
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Figure S22. Restored activity (RFU) of Mtb proteasome after 30-min preincubation of enyzme with
bortezomib at various concentrations (0.1 x ICso, ICs0 and 5 x ICso).
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b. PR-957
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Figure 523. Restored activity (%) of Mtb proteasome after preincubation of enyzme with PR-957 at
various concentrations (0.1 x ICso, ICs0 and 5 x ICs0) for various amounts of time (0, 15, 30 and 60 min).
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Figure 524. Restored activity (RFU) of Mtb proteasome after 30-min preincubation of enyzme with

PR-957 at various concentrations (0.1 x ICso, ICs0 and 5 x ICso).
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c. Compound 8
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Figure S25. Restored activity (%) of Mtb proteasome after preincubation of enyzme with compound
8 at various concentrations (0.1 x ICso, ICs0 and 2 x ICso) for various amounts of time (0, 15, 30 and 60
min).
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Figure 526. Restored activity (RFU) of Mtb proteasome after 30-min preincubation of enyzme with
compound 8 at various concentrations (0.1 x ICso, ICs0 and 2 x ICso).
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d. Compound 11
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Figure S27. Restored activity (%) of Mtb proteasome after preincubation of enyzme with compound
11 at various concentrations (0.1 x ICso, ICs0 and 2 x ICso) for various amounts of time (0, 15, 30 and 60

min).
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Figure S28. Restored activity (RFU) of Mtb proteasome after 15-min preincubation of enyzme with
compound 11 at various concentrations (0.1 x ICso, ICso and 2 x ICso).
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e. Compound 13

Compound 13
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Figure S29. Restored activity (%) of Mtb proteasome after preincubation of enyzme with compound
13 at various concentrations (0.1 x ICso, ICs0 and 5 x ICso) for various amounts of time (0, 15, 30 and 60
min).
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Figure S30. Restored activity (RFU) of Mtb proteasome after 30-min preincubation of enyzme with
compound 13 at various concentrations (0.1 x ICso, ICso and 5 x ICso).
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f. Compound 15

Compound 15
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Figure S31. Restored activity (%) of Mtb proteasome after preincubation of enyzme with compound
15 at various concentrations (0.1 x ICso, ICs0 and 2 x ICso) for various amounts of time (0, 15, 30 and 60

min).
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Figure S32. Restored activity (RFU) of Mtb proteasome after 30-min preincubation of enyzme with
compound 15 at various concentrations (0.1 x ICso, ICso and 2 x ICso).
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5. Analytic and synthetic data for compounds

Determination of kinac/Ki values for PR-957
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Figure S33. Plot of logaritm of % of enyzme activity vs time for compound PR-957 during the 90-min
reaction.
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Figure S34. Determination of initial rate of the reaction, kobs, by plotting logaritm of % of enzyme
activity vs time (first 10 min of the reaction).



Molecules 2020, 25, x FOR PEER REVIEW 28 of 28

Iog(kobs) Vs IOg[']
3
0 0,2 0,4 0,6 0,8 1 1,2 1,4

_3’4 Q

' y = 0,5432x - 3,9584

log(kobs)

log[l]
Figure S35. Plot of logaritm of kobs vs logaritem of inhibitor concentration for compound PR-957.
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Figure S36. Determination of constant of inactivation, Kinact, from plot of kobs vs inhibitor
concentration, [I].



