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Supplementary Figure legends:

Supplementary Figure S1. Multiple sequence alignment of BAP1 with human
UCHLS, UCHL1, UCHL3 and TsUCH37. Structure based sequence alignment of
UCH domain of BAP1 with other known human UCHs and Trichinella spiralis
ubiquitin hydrolase TSUCH37. Catalytic residues of BAP1 (blue colored asterisks),
conserved among the UCHs and TSUCH37, are highlighted in blue. Residues
highlighted in yellow are important for ubiquitin binding, curated from the ubiquitin
bound crystal structure data of human UCHL1, UCHL3, UCHLS5 and TSUCHLS. The
proposed BAPIN residues interacting with ubiquitin are shown with red colored
asterisks and similar residues in other UCHs highlighted in red. Active site crossover

loop residues are highlighted in green.



Supplementary Figure S2. Effect of salt on kinetics of Ub-AMC hydrolysis. Rate
of Ub-AMC hydrolysis by wild-type BAPIN and catalytic domain mutants E7Q,
S10A, E31Q, Y33A, E148Q, 1214A, T218A, R227A, F228H and L230A in without
salt reaction buffer (50 mM Tris-HCI, pH 7.6, 5 mM DTT, 0.5 mM EDTA, 0.1% of
BSA) shown in pink and with salt (50 mM Tris-HCL, pH 7.6, 150 mM NaCl, 5 mM
DTT, 0.5 mM EDTA, 0.1% of BSA) is shown in red. The values are the mean +

standard deviation of at least two experiments (P value < 0.05).

Supplementary Figure S3. Thermal stability of mutants by CD. Complete
temperature unfolding profile at 222 nm demonstrated distinct unfolding nature of
wild-type BAPIN shown in red and mutants shown in blue. Melting temperatures
were obtained from sigmoidal fits over the range of 25 °C to 75 °C controlled by
Peltier control system using 0.2 cm path length cuvette. The protein concentration
was 7 uM in 50 mM Tris, pH 7.4 and 150 mM NaCl. Solid line represents the

sigmoidal curve fitting.

Supplementary Figure S4. Secondary Structure studies of BAPIN carrying
double mutations. Circular dichroism spectra at 25 °C of BAPIN C91S and
proposed ubiquitin interacting residues of BAPIN with C91S double mutation
showed similar characteristic secondary-structure between 190-260 nm as that of
BAPIN C91S. Black curves represents BAPIN C91S and ubiquitin interaction

specific double mutants are shown in red.

Supplementary Figure S5. Sensograms for the binding of UCHLS C88S with

ubiquitin. UCHLS5 C88S of concentration ranging from 0-50 puM in 50 mM Tris,



pH 7.4 and 150 mM NaCl were perfused over ubiquitin immobilized covalently on a
CMS5 Sensor Chip. Representative sensograms show binding profile of UCHLS C88S

protein.
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Supplementary Figure S4
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Supplementary Table S1. Rate of Ub-AMC Hydrolysis by wild-type BAP1IN and its

mutants.

Protein Rate (pM/sec) Fold Change
WT 105.2+4 1
E7Q 26.1 £3.3 4
S10A 0.8+3.3 132
E31Q 04+24 263
Y33A 0.7+1.1 150

E148Q 89.1+£1.2 12
214 16.2+0.4 6.5
T218A 112.1+4.7 1
R227A 10.5+3.5 10
F228H 11.7+0.2 9
L230A 45.1+6.1 23




Supplementary Table S2. Secondary structure analysis of BAPIN single mutants

BAP1 Double Helix Strand Turn Unordered

Mutants Percentage Percentage Percentage Percentage
WT 20 25 25 30
E7Q 21 22 17 40
S10A 21 24 26 30
E31Q 22 18 16 44
Y33A 18 24 21 37
E148Q 20 21 17 42
1214A 19 23 16 41
T218A 18 25 20 37
R227A 19 24 14 43
F228H 20 24 26 31
L230A 20 19 16 45




Supplementary Table S3. Thermal melting point of wild-type BAP1N and its
mutants.

Enzyme Tm Std. Dev.
WT 47.9 0.1
E7Q 49.3 1.1
S10A 50.8 0.1

E31Q 49.4 0.2
Y33A 49.3 0.3
E148Q 49.2 0.2
1214A 45.2 0.1
T218A 49.4 0.2
R227A 44.6 0.02
F228H 48.9 0.2
L230A 42.9 0.2




Supplementary Table S4. SPR-derived binding constants for the interaction between

different BAP1N double mutants and immobilized ubiquitin.

BAP1 Double Mutants Kp (uM) Fold Change
CI1S 4+1.6 1
E7Q 56t14 1
S10A 82.4+7.1 21
E31Q 108.8 +4.5 27
Y33A 51.6+4.5 13

E148Q 8.8+25 2
1214A 45+3.5 11
T218A 169+ 14 4
R227A 53.2+8.2 13
F228H 33.8+5.9 9
L230A 232+3.2 6




