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1. Supplement

1.1 Time Course of Substrate Hydrolysis
1.1.1 Chemical Hydrolysis
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Figure S 1: Chemical hydrolysis of PTE substrates used in this work

Quantitative hydrolysis of substrates |-V by addition of KOH A Hydrolysis of 5 uM substrate | by addition of 1.5 M KOH.
B Hydrolysis of 10 uM racemic substrate Il by addition of 0.1 M KOH. C Hydrolysis of 10 uM racemic substrate Il by
addition of 0.1 M KOH. D Hydrolysis of 10 uM racemic substrate IV by addition of 3 M KOH. E Hydrolysis of 10 uM
racemic substrate V by addition of 2 M KOH.



1.1.2 PTE_wt
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Figure S 2: Enzymatic hydrolysis of substrate | catalyzed by PTE_wt
Time course for the hydrolysis of 10 uM substrate | by addition of 0.1 nM PTE_wt (black). The data was fitted to a single
exponential function (blue).
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Figure S 3: Enzymatic hydrolysis of substrate Il catalyzed by PTE_wt

A Time course for the hydrolysis of 20 uM 11-Sp/Rp by 0.5 nM PTE_wt (black). The data was fitted to a double exponential
function (blue) that was used to determine the catalytic efficiency of PTE_wt for the hydrolysis of II-Sp. B Time course
for the hydrolysis of 20 uM II-Sp/Rp by 5 nM PTE_wt (black). The data was fitted to a single exponential function (blue)
that was used to determine the catalytic efficiency of PTE_wt for the hydrolysis of 1I-Rp. Data points corresponding to
the hydrolysis of II-Sp (red) were not considered in the fit. C Complementation assay with PTE_G60A to identify the
enantiomer preferred by PTE_wt. Enzymatic hydrolysis of 10 uM substrate Il was initiated by addition of 0.5 nM PTE_wt
and PTE_G60A (5 nM) was added after one isomer was almost quantitatively hydrolyzed. The curve is mostly unaffected
by addition of PTE_G60A, implying that II-Sp is preferentially hydrolyzed.



Substrate Il
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Figure S 4: Enzymatic hydrolysis of substrate Il catalyzed by PTE_wt

A Time course for the hydrolysis of 20 uM 111-Sp/Rp by 0.5 nM PTE_wt (black). The data was fitted to a double exponential
function (blue) that was used to determine the catalytic efficiency of PTE_wt for the hydrolysis of I1l-Sp. B Time course
for the hydrolysis of 20 uM 111-Sp/Rp by 5 nM PTE_wt (black). The data was fitted to a single exponential function (blue)
that was used to determine the catalytic efficiency of PTE_wt for the hydrolysis of 1lI-Rp. Data points corresponding to
the hydrolysis of II-Sp (red) were not considered in the fit.



Substrate IV
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Figure S 5: Enzymatic hydrolysis of substrate IV catalyzed by PTE_wt

A Time course for the hydrolysis of 20 uM IV-Sp/Rp by 1 nM PTE_wt (black). The data was fitted to a single exponential
function (blue) that was used to determine the catalytic efficiency of PTE_wt for the hydrolysis of IV-Sp. B Time course
for the hydrolysis of 20 uM IV-Sp/Rp by 2 uM PTE_wt (black). The data was fitted to a single exponential function (blue)
that was used to determine the catalytic efficiency of PTE_wt for the hydrolysis of IV-Rp. Data points corresponding to
the hydrolysis of IV-Sp (red) were not considered in the fit. C Complementation assay with PTE_G60A to identify the
enantiomer preferred by PTE_wt. Enzymatic hydrolysis of 10 uM substrate IV was initiated by addition of 1 nM PTE_wt
and PTE_G60A (15 nM) was added after one isomer was almost quantitatively hydrolyzed. The curve is mostly
unaffected by addition of PTE_G60A, implying that IV-Sp is preferentially hydrolyzed.
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Figure S 6: Enzymatic hydrolysis of substrate V catalyzed by PTE_wt

A Time course for the hydrolysis of 20 uM V-Sp/Rp by 1 nM PTE_wt (black). The data was fitted to a single exponential
function (blue) that was used to determine the catalytic efficiency of PTE_wt for the hydrolysis of V-Sp. B Time course
for the hydrolysis of 10 uM V-Sp/Rp by 4 uM PTE_wt (black). The data was fitted to a single exponential function (blue)
that was used to determine the catalytic efficiency of PTE_wt for the hydrolysis of V-Re. Data points corresponding to
the hydrolysis of V-Sp (red) were not considered in the fit.



1.1.3 PTE_G60A
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Figure S 7 Enzymatic hydrolysis of substrate | catalyzed by PTE_G60A
Time course for the hydrolysis of 5 UM substrate | by addition of 2 nM PTE_G60A (black). The data was fitted to a single
exponential function.
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Figure S 8: Enzymatic hydrolysis of substrate Il catalyzed by PTE_G60A

ATime course for the hydrolysis of 10 uM 11-Sp/Rp by 2 nM PTE_G60A (black). The data was fitted to a double exponential
function (blue) that was used to determine the catalytic efficiency of PTE_G60A for the hydrolysis of II-Sp. B Time course
for the hydrolysis of 10 uM I1-Sp/Rp by 1 uM PTE_G60A (black). The data was fitted to a single exponential function (blue)
that was used to determine the catalytic efficiency of PTE_G60A for the hydrolysis of II-Re. Data points corresponding
to the hydrolysis of II-Sp (red) were not considered in the fit.
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Figure S 9: Enzymatic hydrolysis of substrate lll catalyzed by PTE_G60A

A Time course for the hydrolysis of 10 uM I11-Sp/Rp by 1 nM PTE_GG60A (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_G60A for the hydrolysis of I1I-Sp.
B Time course for the hydrolysis of 10 uM I11-Sp/Rp by 1 UM PTE_G60A (black). The data was fitted to a single exponential
function (blue) that was used to determine the catalytic efficiency of PTE_G60A for the hydrolysis of IlI-Rp. Data points
corresponding to the hydrolysis of 11-Sp (red) were not considered in the fit.
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Figure S 10: Enzymatic hydrolysis of substrate IV catalyzed by PTE_G60A
A Time course for the hydrolysis of 10 uM IV-Sp/Rp by 2 nM PTE_G60A (black). The data was fitted to a single exponential
function (blue) that was used to determine the catalytic efficiency of PTE_G60A for the hydrolysis of IV-Sp.
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Figure S 11: Enzymatic hydrolysis of substrate V catalyzed by PTE_G60A
A Time course for the hydrolysis of 20 uM V-Sp/Rp by 5 nM PTE_G60A (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_G60A for the hydrolysis of V-Se.

1.1.4 PTE_H2540NBY
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Figure S 12: Enzymatic hydrolysis of substrate | catalyzed by PTE_H2540NBY before and after illumination

A Time course for the hydrolysis of 5 UM substrate | by 1 nM PTE_H2540NBY as isolated (black). The data was fitted to
a single exponential function (blue). B Time course for the hydrolysis of 5 uM substrate | by 0.5 nM PTE_H2540NBY
after irradiation at 365 nm (black). The data was fitted to a single exponential function (blue).
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Figure S 13: Enzymatic hydrolysis of substrate Il catalyzed by PTE_H2540NBY before and after illumination

A Time course for the hydrolysis of 20 uM 1I-Sp/Rp by 2 nM PTE_H2540NBY as isolated (black). The data was fitted to a
double exponential function (blue) that was used to determine the catalytic efficiency of PTE_H2540NBY for the
hydrolysis of 11-Sp. B Time course for the hydrolysis of 20 uM 11-Sp/Rp by 20 nM PTE_H2540NBY as isolated (black). The
data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H2540NBY for the hydrolysis of II-Rp. Data points corresponding to the hydrolysis of II-Sp (red) were not considered
in the fit. C Time course for the hydrolysis of 20 uM 1I-Rp/Sp by 4 nM PTE_H2540NBY after irradiation at 365 nm (black).
The data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H2540NBY for the hydrolysis of II-Sp after irradiation at 365 nm. D Time course for the hydrolysis of 20 uM 1I-Rp/Sp
by 20 nM PTE_H2540NBY after irradiation at 365 nm (black). The data was fitted to a single exponential function (blue)
that was used to determine the catalytic efficiency of PTE_H2540NBY for the hydrolysis of I1I-Rp after irradiation at

365 nm. Data points corresponding to the hydrolysis of 1I-Sp (red) were not considered in the fit.
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Figure S 14: Enzymatic hydrolysis of substrate Il catalyzed by PTE_H2540NBY before and after illumination

A Time course for the hydrolysis of 20 uM 11I-Sp/Rp by 2 nM PTE_H2540NBY as isolated (black). The data was fitted to a
double exponential function (blue) that was used to determine the catalytic efficiency of PTE_H2540NBY for the
hydrolysis of I11-Sp. B Time course for the hydrolysis of 20 uM I11-Sp/Rp by 15 nM PTE_H2540NBY as isolated (black). The
data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H2540NBY for the hydrolysis of IlI-Rp. Data points corresponding to the hydrolysis of 1lI-Sp (red) were not
considered in the fit. C Time course for the hydrolysis of 20 uM IlI-Rp/Sp by 2 nM PTE_H2540NBY after irradiation at
365 nm (black). The data was fitted to a double exponential function (blue) that was used to determine the catalytic
efficiency of PTE_H2540NBY for the hydrolysis of I1I-Sp after irradiation at 365 nm. D Time course for the hydrolysis of
20 uM 111-Rp/Sp by 15 nM PTE_H2540NBY after irradiation at 365 nm (black). The data was fitted to a single exponential
function (blue) that was used to determine the catalytic efficiency of PTE_H2540NBY for the hydrolysis of IlI-Rp after
irradiation at 365 nm. Data points corresponding to the hydrolysis of 11I-Sp (red) were not considered in the fit.
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Figure S 15: Enzymatic hydrolysis of substrate IV catalyzed by PTE_H2540NBY before and after illumination

A Time course for the hydrolysis of 20 uM IV-Sp/Rp by 10 nM PTE_H2540NBY as isolated (black). The data was fitted to
a single exponential function (blue) that was used to determine the catalytic efficiency of PTE_H2540NBY for the
hydrolysis of IV-Sp. B Time course for the hydrolysis of 10 uM IV-Sp/Rp by 20 uM PTE_H2540NBY as isolated (black). The
data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H2540NBY for the hydrolysis of IV-Rp. Data points corresponding to the hydrolysis of IV-Sp were not considered in
the fit. C Time course for the hydrolysis of 20 uM IV-Sp/Rp by 20 nM PTE_H2540NBY after irradiation at 365 nm (black).
The data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H2540NBY for the hydrolysis of IV-Sp after irradiation at 365 nm. D Time course for the hydrolysis of 10 uM IV-
Se/Rp by 20 uM PTE_H2540NBY after irradiation at 365 nm (black). The absorption exceeded the expected value for
complete hydrolysis of 10 UM substrate IV and thus, was not fitted.
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Figure S 16: Enzymatic hydrolysis of substrate V catalyzed by PTE_H2540NBY before and after illumination

A Time course for the hydrolysis of 5 uM V-Sp/Rp by 10 nM PTE_H2540NBY as isolated (black). The data was fitted to a
single exponential function (blue) that was used to determine the catalytic efficiency of PTE_H2540NBY for the
hydrolysis of V-Sp. B Time course for the hydrolysis of 10 uM V-Sp/Rp by 5 UM PTE_H2540NBY as isolated (black). The
data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H2540NBY for the hydrolysis of V-Rp. Data points corresponding to the hydrolysis of V-Sp (red) were not considered
in the fit. C Time course for the hydrolysis of 10 uM V-Sp/Rp by 5 nM PTE_H2540NBY after irradiation at 365 nm (black).
The data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H2540NBY for the hydrolysis of V-Sp after irradiation at 365 nm. D Time course for the hydrolysis of 10 uM V-Sp/Rp
by 15 uM PTE_H2540NBY after irradiation at 365 nm (black). The data was fitted to a single exponential function (blue)
that was used to determine the catalytic efficiency of PTE_H2540NBY for the hydrolysis of V-Rp after irradiation at
365 nm. Data points corresponding to the hydrolysis of V-Sp (red) were not considered in the fit.
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Figure S 17: Enzymatic hydrolysis of substrate | catalyzed by PTE_H254Y #1

Time course for the hydrolysis of 5 UM substrate | by addition of 5 nM PTE_H254Y #1 (black). The data was fitted to a
single exponential function.
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Figure S 18: Enzymatic hydrolysis of substrate Il catalyzed by PTE_H254Y #1

A Time course for the hydrolysis of 10 uM I[I-Sp/Rp by 200 nM PTE_H254Y #1 (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254Y #1 for the hydrolysis of II-
Se/Rep.
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Figure S 19: Enzymatic hydrolysis of substrate lll catalyzed by PTE_H254Y #1
A Time course for the hydrolysis of 10 uM 111-Sp/Rp by 200 nM PTE_H254Y #1 (black). The data was fitted to a double

exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254Y #1 for the hydrolysis of Ill-
Sp/111-Rp.
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Figure S 20: Enzymatic hydrolysis of substrate IV catalyzed by PTE_H254Y #1

A Time course for the hydrolysis of 10 uM IV-Sp/Rp by 500 nM PTE_H254Y #1 (black). The data was fitted to a single
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254Y #1 for the hydrolysis of
1V-Sp.
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Figure S 21: Enzymatic hydrolysis of substrate V catalyzed by PTE_H254Y #1

A Time course for the hydrolysis of 10 uM V-Sp/Rp by 50 nM PTE_H254Y #1 (black). The data was fitted to a single
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254Y #1 for the hydrolysis of V-

Sp.

1.1.6 PTE_H254Y #2
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Figure S 22: Enzymatic hydrolysis of substrate | catalyzed by PTE_H254Y #2

Time course for the hydrolysis of 10 UM substrate | by addition of 2 nM PTE_H254Y #2 (black). The data was fitted to a

single exponential function.
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Figure S 23: Enzymatic hydrolysis of substrate Il catalyzed by PTE_H254Y #2

A Time course for the hydrolysis of 10 uM 11-Sp/Rp by 50 nM PTE_H254Y #2 (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254Y #2 for the hydrolysis of II-
Se/Rep.
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Figure S 24: Enzymatic hydrolysis of substrate lll catalyzed by PTE_H254Y #2

A Time course for the hydrolysis of 10 uM 11I-Sp/Rp by 10 nM PTE_H254Y #2 (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254Y #2 for the hydrolysis of Ill-
Se. B Time course for the hydrolysis of 10 uM 111-Sp/Rp by 100 nM PTE_H254Y #2 (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254Y #2 for the hydrolysis of Ill-
Rp.



Substrate IV

A 0,08, B 0,25,
0,20- _—
0,06 -
Model ExpDect Model ExpDect
— Equatio y = A1%exp(-x/t1 —0,15 Equatio 'y = Al*exp(-x/t1)
=1 220624_PTE_H =] 220624_PTE_H2
©,0,04 Plot 554y s00nM_Il S, Plot 54y _20000nia_lI
< y0 0,07869 + 7,660 < 0,10+ 0 0,19594 + 1,160
Al -0,12285 £ 4,70 A1 -0,08092 + 2,374
t1 80,81242 0,29 t1 29264617 £ 1,9
0,021 Reduce 4,88833E-7 0,05+ Reduce  2.35287E-6
R-Squa 099856 R-Squar  0,99283
0 Adj R- 099855 0.00- Adj.R-S 099281
"0 50 100 150200 250 300 350 400 450 0 1000 2000 3000 4000 5000 6000
t[s] t[s]

Figure S 25: Enzymatic hydrolysis of substrate IV catalyzed by PTE_H254Y #2

A Time course for the hydrolysis of 10 uM IV-Sp/Rp by 500 nM PTE_H254Y #2 (black). The data was fitted to a single
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254Y #2 for the hydrolysis of
IV-Sp. B Time course for the hydrolysis of 10 uM IV-Sp/Rp by 20 uM PTE_H254Y #2 (black). The data was fitted to a single
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254Y #2 for the hydrolysis of
IV-Rp. Data points corresponding to the hydrolysis of IV-Sp were not considered in the fit.
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Figure S 26: Enzymatic hydrolysis of substrate V catalyzed by PTE_H254Y #2

A Time course for the hydrolysis of 10 uM V-Sp/Rp by 500 nM PTE_H254Y #2 (black). The data was fitted to a single
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254Y #2 for the hydrolysis of V-
Se/Rep.



1.1.7 PTE_H254Y #3
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Figure S 27: Enzymatic hydrolysis of substrate | catalyzed by PTE_H254Y #3
Time course for the hydrolysis of 5 uM substrate | by addition of 50 nM PTE_H254Y #3 (black). The data was fitted to a
single exponential function.
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Figure S 28: Enzymatic hydrolysis of substrate Il catalyzed by PTE_H254Y #3
A Time course for the hydrolysis of 10 uM I[I-Sp/Rp by 200 nM PTE_H254Y #3 (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254Y #3 for the hydrolysis of II-

Se/Re.
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Figure S 29: Enzymatic hydrolysis of substrate lll catalyzed by PTE_H254Y #3
A Time course for the hydrolysis of 10 uM I11-Sp/Rp by 200 nM PTE_H254Y #3 (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254Y #3 for the hydrolysis of Ill-

Se/Re.
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Figure S 30: Enzymatic hydrolysis of substrate IV catalyzed by PTE_H254Y #3
A Time course for the hydrolysis of 10 uM IV-Sp/Rp by 1 uM PTE_H254Y #3 (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254Y #3 for the hydrolysis of

IV-Sp.
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Figure S 31: Enzymatic hydrolysis of substrate V catalyzed by PTE_H254Y #3

A Time course for the hydrolysis of 10 uM V-Sp/Rp by 1 uM PTE_H254Y #3 (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254Y #3 for the hydrolysis of V-

Sp.

1.1.8 PTE_H2570NBY
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Figure S 32: Enzymatic hydrolysis of substrate | catalyzed by PTE_H2570NBY before and after illumination

A Time course for the hydrolysis of 5 UM substrate | by 1 nM PTE_H2570NBY as isolated (black)The data was fitted to a
single exponential function (blue). B Time course for the hydrolysis of 5 uM substrate | by 1 nM PTE_H2570NBY after

irradiation at 365 nm (black). The data was fitted to a single exponential function (blue).
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Figure S 33: Progress curve for PTE_H2570NBY catalyzed substrate Il hydrolysis

A Time course for the hydrolysis of 20 uM 11-Sp/Rp by 2 nM PTE_H2570NBY as isolated (black). The data was fitted to a
double exponential function (blue) that was used to determine the catalytic efficiency of PTE_H2570NBY for the
hydrolysis of 1I-Sp. B Time course for the hydrolysis of 20 uM 11-Rp/Sp by 15 nM PTE_H2570NBY as isolated (black). The
data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H2570NBY as isolated for the hydrolysis of 1I-Rp. C Time course for the hydrolysis of 20 uM 1I-Rp/Sp by 1 nM
PTE_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential function (blue) that was
used to determine the catalytic efficiency of PTE_H2570NBY for the hydrolysis of 11-Sp/Rp after irradiation at 365 nm.
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Figure S 34: Enzymatic hydrolysis of substrate Il catalyzed by PTE_H2570NBY before and after illumination

A Time course for the hydrolysis of 10 uM 11I-Sp/Rp by 2 nM PTE_H2570NBY as isolated (black). The data was fitted to a
double exponential function (blue) that was used to determine the catalytic efficiency of PTE_H2570NBY for the
hydrolysis of I11-Sp. B Time course for the hydrolysis of 10 uM I11-Sp/Rp by 20 nM PTE_H2570NBY as isolated (black). The
data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H2570NBY for the hydrolysis of Ill-Rp. C Time course for the hydrolysis of 10 uM 11I-Rp/Sp by 1 M PTE_H2570NBY
after irradiation at 365 nm (black). The data was fitted to a double exponential function (blue) that was used to
determine the catalytic efficiency of PTE_H2570NBY for the hydrolysis of I1I-Sp after irradiation at 365 nm. D Time course
for the hydrolysis of 10 uM IlI-Rp/Sp by 15 nM PTE_H2570NBY after irradiation at 365 nm (black). The data was fitted to
a single exponential function (blue) that was used to determine the catalytic efficiency of PTE_H2570NBY for the
hydrolysis of IlI-Rp after irradiation at 365 nm. Data points corresponding to the hydrolysis of 1lI-Sp (red) were not
considered in the fit. E Complementation assay with PTE_G60A to identify the enantiomer preferred by PTE_H2570NBY
as isolated. Enzymatic hydrolysis of 10 uM substrate Ill was initiated by addition of 1 nM PTE_H2570NBY and PTE_G60A
(5 nM) was added after one isomer was almost quantitatively hydrolyzed. The curve is mostly unaffected by addition of
PTE_G60A, implying that IlI-Sp is preferentially hydrolyzed. F Complementation assay with PTE_G60A to identify the
enantiomer preferred by PTE_H2570NBY after irradiation at 365 nm. Enzymatic hydrolysis of 10 uM substrate Ill was
initiated by addition of 1 nM PTE_H2570NBY and PTE_G60A (5nM) was added after one isomer was almost
quantitatively hydrolyzed. The curve is mostly unaffected upon addition of PTE_GG60A, implying that IlI-Sp is
preferentially hydrolyzed and thus, there is no inversion of stereoselectivity after irradiation at 365 nm.
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Figure S 35: Enzymatic hydrolysis of substrate IV catalyzed by PTE_H2570NBY before and after illumination

A Time course for the hydrolysis of 10 uM IV-Sp/Rp by 10 nM PTE_H2570NBY as isolated (black). The data was fitted to
a single exponential function (blue) that was used to determine the catalytic efficiency of PTE_H2570NBY for the
hydrolysis of IV-Sp. B Time course for the hydrolysis of 10 uM IV-Sp/Rp by 20 uM PTE_H2570NBY as isolated (black). The
data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H2570NBY for the hydrolysis of IV-Rp. Data points corresponding to the hydrolysis of IV-Sp (red) were not
considered in the fit. C Time course for the hydrolysis of 10 uM IV-Sp/Rp by 10 nM PTE_H2570NBY after irradiation at
365 nm (black). The data was fitted to a single exponential function (blue) that was used to determine the catalytic
efficiency of PTE_H2570NBY for the hydrolysis of IV-Sp after irradiation at 365 nm. D Time course for the hydrolysis of
20 UM IV-Sp/Rp by 3 uM PTE_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential
function (blue) that was used to determine the catalytic efficiency of PTE_H2570NBY for the hydrolysis of IV-Rp after
irradiation at 365 nm. Data points corresponding to the hydrolysis of IV-Sp (red) were not considered in the fit. E
Complementation assay with PTE_G60A to identify the enantiomer preferred by PTE_H2570NBY as isolated. Enzymatic
hydrolysis of 10 uM substrate IV was initiated by addition of 10 nM PTE_H2570NBY and PTE_G60A (15 nM) was added
after one isomer was almost quantitatively hydrolyzed. The curve is mostly unaffected by addition of PTE_G60A,
implying that IV-Sp is preferentially hydrolyzed. F Complementation assay with PTE_G60A to identify the enantiomer
preferred by PTE_H2570NBY after irradiation at 365 nm. Enzymatic hydrolysis of 10 uM substrate IV was initiated by
addition of 10 nM PTE_H2570NBY and PTE_G60A (15 nM) was added after one isomer was almost quantitatively
hydrolyzed. The curve is mostly unaffected upon addition of PTE_G60A, implying that IV-Sp is preferentially hydrolyzed
and thus,there is no inversion of stereoselectivity after irradiation at 365 nm.
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Figure S 36: Enzymatic hydrolysis of substrate V catalyzed by PTE_H2570NBY before and after illumination

A Time course for the hydrolysis of 10 uM V-Sp/Rp by 10 nM PTE_H2570NBY as isolated (black). The data was fitted to
a single exponential function (blue) that was used to determine the catalytic efficiency of PTE_H2570NBY for the
hydrolysis of V-Sp. B Time course for the hydrolysis of 10 uM V-Sp/Rp by 3.6 uM PTE_H2570NBY as isolated (black). The
data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H2570NBY for the hydrolysis of V-Rp. Data points corresponding to the hydrolysis of V-Sp (red) were not considered
in the fit. C Time course for the hydrolysis of 5 uM V-Sp/Rp by 1 nM PTE_H2570NBY after irradiation at 365 nm (black).
The data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H2570NBY for the hydrolysis of V-Sp after irradiation at 365 nm. D Time course for the hydrolysis of 10 uM V-Sp/Rp
by 10 uM PTE_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential function (blue)
that was used to determine the catalytic efficiency of PTE_H2570NBY for the hydrolysis of V-Rp after irradiation at

365 nm. Data points corresponding to the hydrolysis of V-Sp (red) were not considered in the fit.
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Figure S 37: Enzymatic hydrolysis of substrate | catalyzed by PTE_H257Y

Time course for the hydrolysis of 5 uM substrate | by addition of 0.5 nM PTE_H257Y (black). The data was fitted to a

single exponential function.
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Figure S 38: Enzymatic hydrolysis of substrate Il catalyzed by PTE_H257Y

A Time course for the hydrolysis of 5 uM 11-Sp/Rp by 3 nM PTE_H257Y (black). The data was fitted to a double exponential
function (blue) that was used to determine the catalytic efficiency of PTE_H257Y for the hydrolysis of 1-Sp/Rp.
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Figure S 39: Enzymatic hydrolysis of substrate Ill catalyzed by PTE_H257Y

A Time course for the hydrolysis of 10 uM I11I-Sp/Rp by 2 nM PTE_H257Y (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H257Y for the hydrolysis of IlI-
Se/Re. B Complementation assay with PTE_G60A to identify the enantiomer preferred by PTE_H257Y. Enzymatic
hydrolysis of 10 uM substrate Il was initiated by addition of 1 nM PTE_H257Y and PTE_G60A (5 nM) was added after
one isomer was almost quantitatively hydrolyzed. The curve is mostly unaffected by addition of PTE_G60A, implying
that I1I-Sp is preferentially hydrolyzed.
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Figure S 40: Enzymatic hydrolysis of substrate IV catalyzed by PTE_H257Y

A Time course for the hydrolysis of 10 uM IV-Sp/Rp by 10 nM PTE_H257Y (black). The data was fitted to a single
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H257Y for the hydrolysis of IV-Sp.
B Time course for the hydrolysis of 10 uM IV-Sp/Rp by 5 uM PTE_H257Y (black). The data was fitted to a single
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H257Y for the hydrolysis of IV-
Re. Data points corresponding to the hydrolysis of IV-Sp (red) were not considered in the fit. C Complementation assay
with PTE_GG60A to identify the enantiomer preferred by PTE_H257Y. Enzymatic hydrolysis of 10 uM substrate IV was
initiated by addition of 50 nM PTE_H257Y and PTE_G60A (15 nM) was added after one isomer was almost quantitatively
hydrolyzed. The curve is mostly unaffected by addition of PTE_G60A, implying that IV-Sp is preferentially hydrolyzed.
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Figure S 41: Enzymatic hydrolysis of substrate V catalyzed by PTE_H257Y
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A Time course for the hydrolysis of 10 uM V-Sp/Rp by 5nM PTE_H257Y (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H257Y for the hydrolysis of V-Sp.
B Time course for the hydrolysis of 10 uM V-Sp/Rp by 25 uM PTE_H257Y (black). The data was fitted to a single
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H257Y for the hydrolysis of V-Rp.
Data points corresponding to the hydrolysis of V-Sp (red) were not considered in the fit.
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Figure S 42: Enzymatic hydrolysis of substrate | catalyzed by PTE_I1106A_H2570NBY before and after illumination

A Time course for the hydrolysis of 5 UM substrate | by 2 nM PTE_I106A_H2570NBY as isolated (black)The data was
fitted to a single exponential function (blue). B Time course for the hydrolysis of 5uM substrate | by 2 nM
PTE_I106A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential function (blue).
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Figure S 43: Enzymatic hydrolysis of substrate Il catalyzed by PTE_I1106A_H2570NBY before and after illumination

A Time course for the hydrolysis of 10 uM I11-Sp/Rp by 10 nM PTE_I106A_H2570NBY as isolated (black). The data was
fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_H2570NBY for the hydrolysis of 1I-Sp/Re. B Time course for the hydrolysis of 10 uM 1I-Rp/Sp by 0.5 nM
PTE_I106A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double exponential function (blue)
that was used to determine the catalytic efficiency of PTE_I106A_H2570NBY for the hydrolysis of II-Rp after irradiation
at 365 nm. C Time course for the hydrolysis of 10 uM 11-Rp/Sp by 5 nM PTE_ I106A_H2570NBY after irradiation at 365 nm
(black). The data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_H2570NBY for the hydrolysis of 1I-Sp after irradiation at 365 nm. Data points corresponding to the hydrolysis
of II-Rp (red) were not considered in the fit.
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Figure S 44: Enzymatic hydrolysis of substrate Il catalyzed by PTE_I106A_H2570NBY before and after illumination

A Time course for the hydrolysis of 10 uM I11-Sp/Rpe by 5 nM PTE_I106A_H2570NBY as isolated (black). The data was
fitted to a single exponential function (blue) that was used to determine the -catalytic efficiency of
PTE_I106A_H2570NBY for the hydrolysis of 1lI-Sp/Rp. B Time course for the hydrolysis of 10 uM IlI-Rp/Sp by 2 nM
PTE_I106A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double exponential function (blue)
that was used to determine the catalytic efficiency of PTE_I106A_H2570NBY for the hydrolysis of 1lI-Rp/Sp after
irradiation at 365 nm.
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Figure S 45: Enzymatic hydrolysis of substrate IV catalyzed by PTE_I106A_H2570NBY before and after illumination

A Time course for the hydrolysis of 10 uM IV-Sp/Rp by 20 nM PTE_I106A_H2570NBY as isolated (black). The data was
fitted to a single exponential function (blue) that was used to determine the -catalytic efficiency of
PTE_I106A_H2570NBY for the hydrolysis of IV-Sp. B Time course for the hydrolysis of 10 uM IV-Sp/Rp by 1 uM
PTE_I106A_H2570NBY as isolated (black). The data was fitted to a single exponential function (blue) that was used to
determine the catalytic efficiency of PTE_I106A_H2570NBY for the hydrolysis of IV-Re. Data points corresponding to the
hydrolysis of IV-Sp (red) were not considered in the fit. C Time course for the hydrolysis of 10 uM IV-Sp/Rp by 10 nM
PTE_I106A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double exponential function (blue)
that was used to determine the catalytic efficiency of PTE_I106A_H2570NBY for the hydrolysis of IV-Sp after irradiation
at 365 nm. D Time course for the hydrolysis of 10 uM IV-Sp/Rp by 1 uM PTE_I106A_H2570NBY after irradiation at
365 nm (black). The data was fitted to a single exponential function (blue) that was used to determine the catalytic
efficiency of PTE_I106A_H2570NBY for the hydrolysis of IV-Rp after irradiation at 365 nm. Data points corresponding to
the hydrolysis of IV-Sp (red) were not considered in the fit. E Complementation assay with PTE_G60A to identify the
enantiomer preferred by PTE_I106A_H2570NBY as isolated. Enzymatic hydrolysis of 10 uM substrate IV was initiated
by addition of 30 nM PTE_I106A_H2570NBY and PTE_G60A (15 nM) was added after one isomer was almost
quantitatively hydrolyzed. The curve is mostly unaffected by addition of PTE_G60A, implying that IV-Sp is preferentially
hydrolyzed. F Complementation assay with PTE_G60A to identify the enantiomer preferred by PTE_I106A_H2570NBY
after irradiation at 365 nm. Enzymatic hydrolysis of 10 uM substrate IV was initiated by addition of 30 nM
PTE_I106A_H2570NBY and PTE_G60A (15 nM) was added after one isomer was almost quantitatively hydrolyzed. The
curve is mostly unaffected upon addition of PTE_G60A, implying that IV-Sp is preferentially hydrolyzed and thus, there
is no inversion of stereoselectivity after irradiation at 365 nm.
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Figure S 46: Enzymatic hydrolysis of substrate V catalyzed by PTE_I106A_H2570NBY before and after illumination

A Time course for the hydrolysis of 10 uM V-Sp/Rp by 40 nM PTE_I106A_H2570NBY as isolated (black). The data was
fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_H2570NBY for the hydrolysis of V-Sp. B Time course for the hydrolysis of 5uM V-Sp/Rp by 1uM
PTE_I106A_H2570NBY as isolated (black). The data was fitted to a single exponential function (blue) that was used to
determine the catalytic efficiency of PTE_I106A_H2570NBY for the hydrolysis of V-Rp. Data points corresponding to the
hydrolysis of V-Sp (red) were not considered in the fit. C Time course for the hydrolysis of 10 uM V-Sp/Rp by 40 nM
PTE_I106A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double exponential function (blue)
that was used to determine the catalytic efficiency of PTE_I106A_H2570NBY for the hydrolysis of V-Sp after irradiation
at 365 nm. D Time course for the hydrolysis of 10 uM V-Sp/Rp by 1.5 uM PTE_I106A_H2570NBY after irradiation at
365 nm (black). The data was fitted to a single exponential function (blue) that was used to determine the catalytic
efficiency of PTE_I106A_H2570NBY for the hydrolysis of V-Rp after irradiation at 365 nm. Data points corresponding to
the hydrolysis of V-Sp (red) were not considered in the fit.
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Figure S 47: Enzymatic hydrolysis of substrate | catalyzed by PTE_I106A_H257Y
Time course for the hydrolysis of 5 UM substrate | by addition of 2 nM PTE_I106A_H257Y (black). The data was fitted to
a single exponential function.
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Figure S 48: Enzymatic hydrolysis of substrate Il catalyzed by PTE_I106A_H257Y

A Time course for the hydrolysis of 10 uM II- Rp/Sp by 0.5 nM PTE_I106A_H257Y (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_H257Y for the hydrolysis
of 1I-Rp. B Time course for the hydrolysis of 10 uM II-Rp/Sp by 5 nM PTE_I106A_H257Y (black). The data was fitted to a
single exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_H257Y for the
hydrolysis of 1I-Sp. Data points corresponding to the hydrolysis of II-Rp (red) were not considered in the fit. C
Complementation assay with PTE_G60A to identify the enantiomer preferred by PTE_I106A_H257Y. Enzymatic
hydrolysis of 10 uM substrate Il was initiated by addition of 0.3 nM PTE_I106A_H257Y and PTE_G60A (5 nM) was added
after one isomer was almost quantitatively hydrolyzed. The noticeable increase in absorption upon addition of
PTE_G60A indicates that II-Rp is preferentially hydrolyzed.
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Figure S 49: Enzymatic hydrolysis of substrate Ill catalyzed by PTE_I106A_H257Y
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A Time course for the hydrolysis of 10 uM 1I-Sp/Rp by 0.5 nM PTE_I106A_H257Y (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_H257Y for the hydrolysis
of IlI-Rp. B Time course for the hydrolysis of 10 uM I1I-Rp/Sp by 5 nM PTE_I106A_H257Y (black). The data was fitted to a
single exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_H257Y for the
hydrolysis of Ill-Sp. Data points corresponding to the hydrolysis of 1lI-Rp (red) were not considered in the fit.
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Figure S 50: Enzymatic hydrolysis of substrate IV catalyzed by PTE_I106A_H257Y
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A Time course for the hydrolysis of 10 uM IV-Sp/Rp by 30 nM PTE_I106A_H257Y (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_H257Y for the hydrolysis
of IV-Sp. B Time course for the hydrolysis of 10 uM IV-Sp/Rp by 500 nM PTE_I106A_H257Y (black). The data was fitted to
a single exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_H257Y for the
hydrolysis of IV-Re. Data points corresponding to the hydrolysis of IV-Sp (red) were not considered in the fit.
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Figure S 51: Enzymatic hydrolysis of substrate V catalyzed by PTE_I106A_H257Y

A Time course for the hydrolysis of 10 UM V-Sp/Rp by 30 nM PTE_I106A_H257Y (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_H257Y for the hydrolysis
of V-Sp. B Time course for the hydrolysis of 10 UM V-Sp/Rp by 500 nM PTE_I106A_H257Y (black). The data was fitted to
a single exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_H257Y for the
hydrolysis of V-Rpe. Data points corresponding to the hydrolysis of V-Sp (red) were not considered in the fit. C
Complementation assay with PTE_G60A to identify the enantiomer preferred by PTE_I106A_H257Y. Enzymatic
hydrolysis of 10 uM substrate V was initiated by addition of 30 nM PTE_I106A_H257Y and PTE_G60A (15 nM) was added
after one isomer was almost quantitatively hydrolyzed. The curve is mostly unaffected by addition of PTE_G60A,
implying that V-Sp is preferentially hydrolyzed.
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Figure S 52: Enzymatic hydrolysis of substrate | catalyzed by PTE_I106A_F132A_H2570NBY before and after

illumination

A Time course for the hydrolysis of 5 uM substrate | by 5 nM PTE_I106A__F132A_H2570NBY as isolated (black). The
data was fitted to a single exponential fit (blue). B Time course for the hydrolysis of 5uM substrate | by 1 nM
PTE_I106A_F132A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential fit (blue).
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Figure S 53: Enzymatic hydrolysis of substrate Il catalyzed by PTE_I106A_F132A_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM 11-Sp/Rp by 15 nM PTE_I106A_F132A_H2570NBY as isolated (black). The data
was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H2570NBY for the hydrolysis of 1I-Sp/Rp. B Time course for the hydrolysis of 10 uM 1I-Rp/Sp by 0.5 nM
PTE_I106A_F132A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double exponential function
(blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_H2570NBY for the hydrolysis of 1I-Rp
after irradiation at 365 nm. C Time course for the hydrolysis of 10 uM 1I-Rp/Sp by 15 nM PTE_I106A_F132A_H2570NBY
afterirradiation at 365 nm (black). The data was fitted to a single exponential function (blue) that was used to determine
the catalytic efficiency of PTE_I106A_F132A_H2570NBY for the hydrolysis of II-Sp after irradiation at 365 nm. Data
points corresponding to the hydrolysis of II-Rp (red) were not considered in the fit. D Complementation assay with
PTE_G60A to identify the enantiomer preferred by PTE_I106A_F132A_H2570NBY as isolated. Enzymatic hydrolysis of
10 uM substrate Il was initiated by addition of 15 nM PTE_I106A_F132A_H2570NBY and PTE_G60A (5 nM) was added
after one isomer was almost quantitatively hydrolyzed. The noticeable increase in absorption upon addition of
PTE_G60A indicates that II-Rp is preferentially hydrolyzed. E Complementation assay with PTE_G60A to identify the
enantiomer preferred by PTE_I106A_F132A_H2570NBY after irradiation at 365 nm. Enzymatic hydrolysis of 10 uM
substrate Il was initiated by addition of 0.5 nM PTE_I106A_F132A_H2570NBY and PTE_G60A (5 nM) was added after
one isomer was almost quantitatively hydrolyzed. The noticeable increase in absorption upon addition of PTE_G60A
indicates that II-Sp is preferentially hydrolyzed and thus, there is no inversion of stereoselectivity after irradiation at
365 nm.
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Figure S 54: Enzymatic hydrolysis of substrate Il catalyzed by PTE_I106A_F132A_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM I11-Sp/Rp by 15 nM PTE_I106A_F132A_H2570NBY as isolated (black). The data
was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H2570NBY for the hydrolysis of 11I-Sp/Rpe. B Time course for the hydrolysis of 10 uM IlI-Rp/Sp by
0.5 nM PTE_I106A_F132A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double exponential
function (blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_H2570NBY for the hydrolysis
of Ill-Rp after irradiation at 365nm. C Time course for the hydrolysis of 10uM 1lI-Rp/Sp by 5nM
PTE_I106A_F132A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double exponential function
(blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_H2570NBY for the hydrolysis of IlI-Sp
after irradiation at 365 nm. Data points corresponding to the hydrolysis of IlI-Rp (red) were not considered in the fit.



Substrate IV

A 0.12-
0.10+
4 Model ExpDoc2
—_ 0 08 couaton y= Al‘expi;}«")yé A2 exp(x]
=} Pt 8
(“' 0 06 4 Y 0214788987 + 0,006386155
_— at -0.07296135 + 1.15857346€
4
< “ 135112022297 + 02418683
4 1
004 A2 -0.139877 £ 0.006264256
o 4209410424406 £ 2951000
4 . 106569550368
0 02 2-”:::16(20507 0999980565
Ad). R-Square 0.99998049
0.00 T T v
0 400 800 1200
ts]
0.161
ExpDec2
0.121 B R
—
=] :m 0.150588195 ,Ea 969871054E
2‘ 0 08 i » 0075024023 6 906220835€
< * " 44.625372361 £ 0.746874573

Reduced Chi-Sar
R Square (COD)
Adj, RSquare

-0.075024023 + 6.558216856€
)

284.1595683 £ 2825651638
1.927280855€-6
0997196184
0997188213

Figure S 55: Enzymatic hydrolysis of substrate IV catalyzed by PTE_I106A_F132A_H2570NBY before and after

illumination

A Time course for the hydrolysis of 10 uM IV-Sp/Rp by 400 nM PTE_I106A_F132A_H2570NBY as isolated (black). The
data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H2570NBY for the hydrolysis of IV-Sp. B Time course for the hydrolysis of 10 uM IV-Sp/Rp by 2 uM
PTE_I106A_F132A_H2570NBY as isolated (black). The data was fitted to a single exponential function (blue) that was
used to determine the catalytic efficiency of PTE_I106A_F132A_H2570NBY for the hydrolysis of IV-Re. Data points
corresponding to the hydrolysis of IV-Sp (red) were not considered in the fit. C Time course for the hydrolysis of 10 uM
IV-Sp/Rp by 10 nM PTE_I106A_F132A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_H2570NBY for the
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Figure S 56: Enzymatic hydrolysis of substrate V catalyzed by PTE_I106A_F132A_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM V-Sp/Rp by 400 nM PTE_I106A_F132A_H2570NBY as isolated (black). The
data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H2570NBY for the hydrolysis of V-Sp. B Time course for the hydrolysis of 10 uM V-Sp/Rp by 3 uM
PTE_I106A_F132A_H2570NBY as isolated (black). The data was fitted to a single exponential function (blue) that was
used to determine the catalytic efficiency of PTE_I106A_F132A_H2570NBY for the hydrolysis of V-Rp. Data points
corresponding to the hydrolysis of V-Sp (red) were not considered in the fit. C Time course for the hydrolysis of 10 uM
V-Sp/Rp by 20 nM PTE_I106A_F132A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_H2570NBY for the
hydrolysis of V-Sp after irradiation at 365 nm. D Time course for the hydrolysis of 10 uM V-Sp/Rp by 100 nM
PTE_I106A_F132A H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential function
(blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_H2570NBY for the hydrolysis of V-Rp
after irradiation at 365 nm. Data points corresponding to the hydrolysis of V-Sp (red) were not considered in the fit. E
Complementation assay with PTE_G60A to identify the enantiomer preferred by PTE_I106A_F132A_H2570NBY as
isolated. Enzymatic hydrolysis of 10 uM substrate V was initiated by addition of 100 nM PTE_I106A_F132A_H2570NBY
and PTE_G60A (15 nM) was added after one isomer was almost quantitatively hydrolyzed. The curve is mostly
unaffected by addition of PTE_G60A, implying that IV-Sp is preferentially hydrolyzed. F Complementation assay with
PTE_G60A to identify the enantiomer preferred by PTE_I106A_F132A_H2570NBY after irradiation at 365 nm. Enzymatic
hydrolysis of 10 uM substrate V was initiated by addition of 30 nM PTE_I106A_F132A_H2570NBY and PTE_G60A
(15 nM) was added after one isomer was almost quantitatively hydrolyzed. The curve is mostly unaffected upon addition
of PTE_G60A, implying that V-Sp is preferentially hydrolyzed and thus, there is no inversion of stereoselectivity after
irradiation at 365 nm.
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Figure S 57: Enzymatic hydrolysis of substrate | catalyzed by PTE_ 1106A_F132A_H257Y

Time course for the hydrolysis of 5 UM substrate | by addition of 1 nM PTE_I106A_F132Y_H257Y (black). The data was
fitted to a single exponential function.
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Figure S 58: Enzymatic hydrolysis of substrate Il catalyzed by PTE_I106A_F123A_H257Y

A Time course for the hydrolysis of 10 uM II- Rp/Sp by 0.5 nM PTE_I106A_F132A_H257Y (black). The data was fitted to
a double exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_H257Y
for the hydrolysis of II-Rp. B Time course for the hydrolysis of 10 uM I1-Rp/Sp by 15 nM PTE_I106A_F132A_H257Y (black).
The data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H257Y for the hydrolysis of 1I-Sp. Data points corresponding to the hydrolysis of II-Rp (red) were not
considered in the fit. C Complementation assay with PTE_G60A to identify the enantiomer preferred by
PTE_I106A_F132A_H257Y. Enzymatic hydrolysis of 10 uM substrate Il was initiated by addition of 0.5nM
PTE_I106A_F132A_H257Y and PTE_G60A (5 nM) was added after one isomer was almost quantitatively hydrolyzed. The
noticeable increase in absorption upon addition of PTE_G60A indicates that II-Rp is preferentially hydrolyzed.
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Figure S 59: Enzymatic hydrolysis of substrate Il catalyzed by PTE_I106A_F132A_H257Y

A Time course for the hydrolysis of 10 uM III-Rp/Sp by 0.5 nM PTE_I106A_F132A_H257Y (black). The data was fitted to
a double exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_H257Y
for the hydrolysis of Ill-Rp. B Time course for the hydrolysis of 10 uM HlI-Rp/Sp by 5 nM PTE_I106A_F132A_H257Y (black).
The data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H257Y for the hydrolysis of 11I-Sp. Data points corresponding to the hydrolysis of IlI-Re (red) were not
considered in the fit.
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Figure S 60: Enzymatic hydrolysis of substrate IV catalyzed by PTE_I106A_F132A_H257Y

A Time course for the hydrolysis of 10 uM IV-Sp/Rp by 100 nM PTE_I106A_F132A_H257Y (black). The data was fitted to
a double exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_H257Y
for the hydrolysis of IV-Sp. B Time course for the hydrolysis of 10 uM IV-Sp/Rp by 500 nM PTE_I106A_F132A_H257Y
(black). The data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H257Y for the hydrolysis of IV-Re. Data points corresponding to the hydrolysis of IV-Sp (red) were not
considered in the fit.
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Figure S 61: Enzymatic hydrolysis of substrate V catalyzed by PTE_I106A_F132A_H257Y

A Time course for the hydrolysis of 10 uM V-Sp/Rp by 100 nM PTE_I106A_F132A_H257Y (black). The data was fitted to
a double exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_H257Y
for the hydrolysis of V-Sp/Re. B Complementation assay with PTE_G60A to identify the enantiomer preferred by
PTE_I106A_F132A_H257Y. Enzymatic hydrolysis of 10 uM substrate V was initiated by addition of 40nM
PTE_I106A_F132A_H257Y and PTE_G60A (15 nM) was added after one isomer was almost quantitatively hydrolyzed.
The curve is mostly unaffected by addition of PTE_G60A, implying that V-Sp is preferentially hydrolyzed.
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Figure S 62: Enzymatic hydrolysis of substrate | catalyzed by PTE_I106A_S308A_H2570NBY before and after
illumination

A Time course for the hydrolysis of 5 uM substrate | by 10 nM PTE_I106A_S308A_H2570NBY as isolated (black). The
data was fitted to a single exponential fit (blue). B Time course for the hydrolysis of 5uM substrate | by 2 nM
PTE_I106A_S308A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential fit (blue).
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Figure S 63: Enzymatic hydrolysis of substrate Il catalyzed by PTE_I106A_S308A_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM 1I-Rp/Sp by 15 nM PTE_I106A_S308A_H2570NBY as isolated (black). The data
was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_S308A_H2570NBY for the hydrolysis of II-Rp/Sp. B Time course for the hydrolysis of 10 uM I1-Rp/Sp by 0.5 nM
PTE_I106A_S308A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double exponential function
(blue) that was used to determine the catalytic efficiency of PTE_I106A_S308A_H2570NBY for the hydrolysis of II-Rp
after irradiation at 365 nm. C Time course for the hydrolysis of 10 uM 1I-Rp/Sp by 10 nM PTE_I106A_S308A_H2570NBY
afterirradiation at 365 nm (black). The data was fitted to a single exponential function (blue) that was used to determine
the catalytic efficiency of PTE_I106A_S308A_H2570NBY for the hydrolysis of 1I-Sp after irradiation at 365 nm. Data
points corresponding to the hydrolysis of II-Rp (red) were not considered in the fit. D Complementation assay with
PTE_G60A to identify the enantiomer preferred by PTE_I106A_S308A_H2570NBY after irradiation at 365 nm. Enzymatic
hydrolysis of 10 uM substrate Il was initiated by addition of 1 nM PTE_I106A_S308A_H2570NBY and PTE_G60A (15 nM)
was added after one isomer was almost quantitatively hydrolyzed. The noticeable increase in absorption upon addition
of PTE_G60A indicates that II-Rp is preferentially hydrolyzed.
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Figure S 64: Enzymatic hydrolysis of substrate Ill catalyzed by PTE_I106A_S308A_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM I11-Sp/Rp by 15 nM PTE_I106A_S308A_H2570NBY as isolated (black). The data
was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_S308A_H2570NBY for the hydrolysis of 11I-Sp/Rp. B Time course for the hydrolysis of 10 uM IlI-Rp/Sp by
0.5 nM PTE_I106A_S308A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double exponential
function (blue) that was used to determine the catalytic efficiency of PTE_I106A_S308A_H2570NBY for the hydrolysis
of Ill-Rp after irradiation at 365nm. C Time course for the hydrolysis of 10uM 1I-Rp/Sp by 2nM
PTE_I106A_S308A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double exponential function
(blue) that was used to determine the catalytic efficiency of PTE_I106A_S308A_H2570NBY for the hydrolysis of IlI-Sp
after irradiation at 365 nm. Data points corresponding to the hydrolysis of IlI-Rp (red) were not considered in the fit.
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Figure S 65: Enzymatic hydrolysis of substrate IV catalyzed by PTE_I106A_S308_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM IV-Sp/Rp by 400 nM PTE_I106A_S308A_H2570NBY as isolated (black). The
data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_S308_H2570NBY for the hydrolysis of IV-Sp. B Time course for the hydrolysis of 10 uM IV-Sp/Rp by 2 uM
PTE_I106A_S308A_H2570NBY as isolated (black). The data was fitted to a single exponential function (blue) that was
used to determine the catalytic efficiency of PTE_I106A_S308A_H2570NBY for the hydrolysis of IV-Re. Data points
corresponding to the hydrolysis of IV-Sp (red) were not considered in the fit. C Time course for the hydrolysis of 10 uM
IV-Sp/Rp by 20 nM PTE_I106A_S308A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_S308A_H2570NBY for the
hydrolysis of IV-Sp after irradiation at 365 nm. D Time course for the hydrolysis of 10 uM IV-Sp/Rp by 100 nM
PTE_I106A_308A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential function
(blue) that was used to determine the catalytic efficiency of PTE_I106A_S308A_H2570NBY for the hydrolysis of IV-Rp
after irradiation at 365 nm. Data points corresponding to the hydrolysis of IV-Sp (red) were not considered in the fit. E
Complementation assay with PTE_G60A to identify the enantiomer preferred by PTE_I106A_S308A_H2570NBY as
isolated. Enzymatic hydrolysis of 10 uM substrate IV was initiated by addition of 100 nM PTE_I106A_S308A_H2570NBY
and PTE_G60A (15 nM) was added after one isomer was almost quantitatively hydrolyzed. The curve is mostly
unaffected by addition of PTE_G60A, implying that IV-Sp is preferentially hydrolyzed. F Complementation assay with
PTE_G60A to identify the enantiomer preferred by PTE_I106A_S308A_H2570NBY after irradiation at 365 nm. Enzymatic
hydrolysis of 10 uM substrate IV was initiated by addition of 100 nM PTE_I106A_S308A_H2570NBY and PTE_G60A
(15 nM) was added after one isomer was almost quantitatively hydrolyzed. No significant increase in absorption is
ovserved upon addition of PTE_G60A, implying that IV-Sp is preferentially hydrolyzed and thus, there is no inversion of
stereoselectivity after irradiation at 365 nm.
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Figure S 66: Enzymatic hydrolysis of substrate V catalyzed by PTE_I106A_S308A_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM V-Sp/Rp by 200 nM PTE_I106A_S308A_H2570NBY as isolated (black). The
data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_S308A_H2570NBY for the hydrolysis of V-Sp. B Time course for the hydrolysis of 10 uM V-Sp/Rp by 1 uM
PTE_I106A_S308A_H2570NBY as isolated (black). The data was fitted to a single exponential function (blue) that was
used to determine the catalytic efficiency of PTE_I106A_S308A_H2570NBY for the hydrolysis of V-Rp. Data points
corresponding to the hydrolysis of V-Sp (red) were not considered in the fit. C Time course for the hydrolysis of 10 uM
V-Sp/Rp by 20 nM PTE_I106A_S308A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_S308A_H2570NBY for the
hydrolysis of V-Sp after irradiation at 365 nm. D Time course for the hydrolysis of 10 uM V-Sp/Rp by 100 nM
PTE_I106A_S308A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential function
(blue) that was used to determine the catalytic efficiency of PTE_I106A_S308A_H2570NBY for the hydrolysis of V-Rp
after irradiation at 365 nm. Data points corresponding to the hydrolysis of V-Sp (red) were not considered in the fit.
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Figure S 67: Enzymatic hydrolysis of substrate | catalyzed by PTE_ 1106A_H257Y_S308A

Time course for the hydrolysis of 5 UM substrate | by addition of 2 nM PTE_I106A_H257Y_S308A (black). The data was
fitted to a single exponential function.
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Figure S 68: Enzymatic hydrolysis of substrate Il catalyzed by PTE_I106A_H257Y_S308A

A Time course for the hydrolysis of 10 uM II- Rp/Sp by 0.5 nM PTE_I106A_H257Y_S308A (black). The data was fitted to
a double exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_H257Y for the
hydrolysis of 1I-Rp. B Time course for the hydrolysis of 10 uM II-Rp/Sp by 10 nM PTE_I106A_H257Y_S308A (black). The
data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_H257Y_S308A for the hydrolysis of 1I-Sp. Data points corresponding to the hydrolysis of 1I-Rp (red) were not
considered in the fit. C Complementation assay with PTE_G60A to identify the enantiomer preferred by
PTE_I106A_H257Y_S308A. Enzymatic hydrolysis of 10 uM substrate 1l was initiated by addition of 0.5nM
PTE_I106A_H257Y_S308A and PTE_G60A (5 nM) was added after one isomer was almost quantitatively hydrolyzed. The
noticeable increase in absorption upon addition of PTE_G60A indicates that II-Rp is preferentially hydrolyzed.
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Figure S 69: Enzymatic hydrolysis of substrate Ill catalyzed by PTE_I106A_H257Y_S308A

A Time course for the hydrolysis of 10 uM I1I-Sp/Rp by 0.5 nM PTE_I106A_H257Y_S308A (black). The data was fitted to
a double exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_H257Y_S308A
for the hydrolysis of Ill-Rp. B Time course for the hydrolysis of 10 uM HlI-Rp/Sp by 2 nM PTE_I106A_H257Y_S308A (black).
The data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_H257Y_S308A for the hydrolysis of l1I-Sp. Data points corresponding to the hydrolysis of IlI-Rp (red) were not
considered in the fit.
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Figure S 70: Enzymatic hydrolysis of substrate IV catalyzed by PTE_I106A_H257Y_S308A

A Time course for the hydrolysis of 10 uM IV-Sp/Rp by 100 nM PTE_I106A_H257Y_S308A (black). The data was fitted to
a double exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_H257Y_S308A
for the hydrolysis of IV-Sp/Rp.
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Figure S 71: Enzymatic hydrolysis of substrate V catalyzed by PTE_I106A_H257Y_S308A

A Time course for the hydrolysis of 10 uM V-Sp/Rp by 200 nM PTE_I106A_H257Y_S308A (black). The data was fitted to
a double exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_H257Y_S308A
for the hydrolysis of V-Sp/Re. B Complementation assay with PTE_G60A to identify the enantiomer preferred by
PTE_I106A_H257Y_S308A. Enzymatic hydrolysis of 10 uM substrate V was initiated by addition of 100 nM
PTE_I106A_H257Y_S308A and PTE_G60A (15 nM) was added after one isomer was almost quantitatively hydrolyzed.
The curve is mostly unaffected by addition of PTE_G60A, implying that V-Sp is preferentially hydrolyzed.
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Figure S 72: Enzymatic hydrolysis of substrate | catalyzed by PTE_I106A_F132A_H254G_H2570NBY before and after
illumination

A Time course for the hydrolysis of 5 UM substrate | by 50 nM PTE_I106A_F132A_H254G_H2570NBY as isolated (black).
The data was fitted to a single exponential function (blue). B Time course for the hydrolysis of 5 UM substrate | by 20 nM
PTE_I106A_F132A_H254G_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential
fucntion (blue).
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Figure S 73: Enzymatic hydrolysis of substrate Il catalyzed by PTE_I106A_F132A_H254G_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM 11-Sp/Rp by 2 nM PTE_I106A_F132A_H254G_H2570NBY as isolated (black).
The data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H254G_H2570NBY for the hydrolysis of 11-Rp/Sp. B Time course for the hydrolysis of 10 uM 1I-Rp/Sp
by 1 nM PTE_I106A_F132A_H254G_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_H254G_H2570NBY
for the hydrolysis of II-Rp after irradiation at 365 nm. C Time course for the hydrolysis of 10 uM 1I-Rp/Sp by 10 nM
PTE_I106A_F132A_H254G_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential
function (blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_H254G_H2570NBY for the
hydrolysis of II-Sp after irradiation at 365 nm. Data points corresponding to the hydrolysis of 1I-Rp (red) were not
considered in the fit. D Complementation assay with PTE_G60A to identify the enantiomer preferred by
PTE_I106A_F132A_H254G_H2570NBY as isolated. Enzymatic hydrolysis of 10 uM substrate Il was initiated by addition
of 4nM PTE_I106A_F132A_H254G_H2570NBY and PTE_G60A (5nM) was added after one isomer was almost
quantitatively hydrolyzed. The noticeable increase in absorption upon addition of PTE_G60A indicates that II-Rp is
preferentially hydrolyzed. E Complementation assay with PTE_G60A to identify the enantiomer preferred by
PTE_I106A_F132A_H254G_H2570NBY after irradiation at 365 nm. Enzymatic hydrolysis of 10 uM substrate Il was
initiated by addition of 1 nM PTE_I106A_F132A_H254G_H2570NBY and PTE_G60A (5 nM) was added after one isomer
was almost quantitatively hydrolyzed. The noticeable increase in absorption upon addition of PTE_G60A indicates that
1I-Sp is preferentially hydrolyzed and thus, there is no inversion of stereoselectivity after irradiation at 365 nm.



Substrate lll

A B 0.20-
0.16
Model ExpDect 0 . 1 6 i Model Eds2
0 1 2 4 Equation y = Al*exp(-x/t1) + yO Equation y=A1 pr/ﬁ}x)"l)yém exp(-
—_— Plot B — 0 1 2 | Plot 8
> 0 0.166401813 + 5.470 = Y- 0 0:77626362: 8921762854
© y C07495E5 © -0.087092093 + 5.61030197
—_— 0 08 i -0.165985586 + 1.82 —_ A1 SE-4
< . Al 5720895E-4 < 0 08 d t 19.923030202 + 0.24878407
111.461394373 £ 0.2 . 2 0087092083 2 4 96268246
t1 2539685 ° 140.434058165 1059762
- Reduced Chi  9.121198371E-7
0.04 RSquare C 0566307902 0.04 T
Adj. R-Squar 0.999366192 Adj. R-Square 0.999188069
0.00 ; ; : . 0.00 : : : .
200 400 600 800 0 200 400 600 800
t[s] t[s]

Figure S 74: Enzymatic hydrolysis of substrate Il catalyzed by PTE_I1106A_F132A_H254G_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM 11I-Rp/Sp by 25 nM PTE_I106A_F132A_H254G_H2570NBY as isolated (black).
The data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H254G_H2570NBY for the hydrolysis of 11I-Sp/Rp. B Time course for the hydrolysis of 10 uM IlI-Rp/Sp
by 10 nM PTE_I106A_F132A_H254G_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_H254G_H2570NBY
for the hydrolysis of 111-Rp/Sp after irradiation at 365 nm.
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Figure S 75: Enzymatic hydrolysis of substrate IV catalyzed by PTE_I106A_F132A_H254G_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM IV-Sp/Rp by 300 nM PTE_I106A_F132A_H254G_H2570NBY as isolated (black).
The data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H254G_H2570NBY for the hydrolysis of IV-Sp. B Time course for the hydrolysis of 10 uM IV-Sp/Rp by
1.5 uM PTE_F132A_H254G_S308A_H2570NBY as isolated (black). The data was fitted to a single exponential function
(blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_H254G_H2570NBY for the hydrolysis of
IV-Rp. Data points corresponding to the hydrolysis of IV-Sp (red) were not considered in the fit. C Time course for the
hydrolysis of 10 uM IV-Sp/Rp by 30 nM PTE_I106A_F132A_H254G_H2570NBY after irradiation at 365 nm (black). The
data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H254G_H2570NBY for the hydrolysis of IV-Sp after irradiation at 365 nm. D Time course for the
hydrolysis of 10 uM IV-Sp/Rp by 200 nM PTE_I106A_F132A_H254G_H2570NBY after irradiation at 365 nm (black). The
data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H254G_H2570NBY for the hydrolysis of IV-Rp after irradiation at 365 nm.
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Figure S 76: Enzymatic hydrolysis of substrate V catalyzed by PTE_I106A_F132A_H254G_H2570NBY before and after

illumination

A Time course for the hydrolysis of 10 uM V-Sp/Rp by 40 nM PTE_I106A_F132A_H254G_H2570NBY as isolated (black).
The data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H254G_H2570NBY for the hydrolysis of V-Sp. B Time course for the hydrolysis of 10 uM V-Sp/Rp by
1 uM PTE_I106A_F132A_H254G_H2570NBY as isolated (black). The data was fitted to a single exponential function
(blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_H254G_H2570NBY for the hydrolysis of
V-Re. Data points corresponding to the hydrolysis of V-Sp (red) were not considered in the fit. C Time course for the
hydrolysis of 10 uM V-Sp/Rp by 50 nM PTE_I106A_F132A_H254G_H2570NBY after irradiation at 365 nm (black). The
data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
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1.1.17 PTE_I106A_F132A_H254G_H257Y
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Figure S 77: Enzymatic hydrolysis of substrate | catalyzed by PTE_ 1106A_F132A_H254G_H257Y
Time course for the hydrolysis of 5 uM substrate | by addition of 5 nM PTE_I106A_F132A_H254G_H257Y (black). The
data was fitted to a single exponential function.
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Figure S 78: Enzymatic hydrolysis of substrate Il catalyzed by PTE_I106A_F123A_H254G_H257Y

A Time course for the hydrolysis of 10 uM II- Rp/Sp by 10 nM PTE_I106A_F132A_H254G_H257Y (black). The data was
fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H254G_H257Y for the hydrolysis of 1I-Rp. B Time course for the hydrolysis of 10 uM 1I-Rp/Sp by
100 nM PTE_I106A_F132A_H254G_H257Y (black). The data was fitted to a single exponential function (blue) that was
used to determine the catalytic efficiency of PTE_I106A_F132A_H254G_H257Y for the hydrolysis of 1I-Sp. Data points
corresponding to the hydrolysis of II-Rp (red) were not considered in the fit. C Complementation assay with PTE_G60A
to identify the enantiomer preferred by PTE_I106A_F132A_H254G_H257Y. Enzymatic hydrolysis of 10 uM substrate Il
was initiated by addition of 10 nM PTE_I106A_F132A_H254G_H257Y and PTE_G60A (5 nM) was added after one isomer
was almost quantitatively hydrolyzed. The noticeable increase in absorption upon addition of PTE_G60A indicates that
1I-Rp is preferentially hydrolyzed.
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Figure S 79: Enzymatic hydrolysis of substrate Ill catalyzed by PTE_I106A_F132A_H254G_H257Y

A Time course for the hydrolysis of 10 uM 11I-Sp/Rp by 5 nM PTE_I106A_F132A_H254G_H257Y (black). The data was
fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H254G_H257Y for the hydrolysis of 11I-Re. B Time course for the hydrolysis of 10 uM Il1-Rp/Sp by
50 nM PTE_I106A_F132A_H254G_H257Y (black). The data was fitted to a single exponential function (blue) that was
used to determine the catalytic efficiency of PTE_I106A_F132A_H254G_H257Y for the hydrolysis of Ill-Sp. Data points
corresponding to the hydrolysis of IlI-Rp (red) were not considered in the fit.
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Figure S 80: Enzymatic hydrolysis of substrate IV catalyzed by PTE_I106A_F132A_H254G_H257Y

A Time course for the hydrolysis of 10 uM IV-Rp/Sp by 50 nM PTE_I106A_F132A_H254G_H257Y (black). The data was
fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H254G_H257Y for the hydrolysis of IV-Re. B Time course for the hydrolysis of 10 uM IV-Rp/Sp by 2 uM
PTE_I106A_F132A_H254G_H257Y (black). The data was fitted to a single exponential function (blue) that was used to
determine the catalytic efficiency of PTE_I106A_F132A H254G_H257Y for the hydrolysis of IV-Sp. Data points
corresponding to the hydrolysis of IV-Rp (red) were not considered in the fit. C Complementation assay with PTE_G60A
to identify the enantiomer preferred by PTE_I106A_F132A_H254G_H257Y. Enzymatic hydrolysis of 10 uM substrate IV
was initiated by addition of 10 nM PTE_I106A_F132A_H254G_H257Y and PTE_G60A (15 nM) was added after one
isomer was almost quantitatively hydrolyzed. The noticeable increase in upon addition of PTE_G60A indicates that IV-
Re is preferentially hydrolyzed.
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Figure S 81: Enzymatic hydrolysis of substrate V catalyzed by PTE_I106A_F132A_H254G_H257Y

A Complementation assay with PTE_G60A to determine the catalytic efficiency of PTE_I106A_F132A_H254G_H257Y for
the hydrolysis of V-Re. Enzymatic hydrolysis was initiated by addition of 15nM PTE_G60A and 30nM
PTE_I106A_F132A_H254G_H257Y was added after one isomer was quantitatively hydrolyzed. The data was fitted to a
single exponential function (blue) that was wused to determine the catalytic efficiency of
PTE_I106A_F132A_H254G_H257Y for the hydrolysis of V-Re. B Time course for the hydrolysis of 10 uM V- Rp/Sp by 80 nM
PTE_I106A_F132A_H254G_H257Y (black). The data was fitted to a single exponential function (blue) that was used to
determine the catalytic efficiency of PTE_I106A_F132A H254G_H257Y for the hydrolysis of V-Sp. Data points
corresponding to the hydrolysis of V-Rp (red) were not considered in the fit.
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Figure S 82: Enzymatic hydrolysis of substrate | catalyzed by PTE_I106A_H254G_S308A_H2570NBY before and after
illumination

A Time course for the hydrolysis of 5 uM substrate | by 5 nM PTE_I106A_H254G_S308A_H2570NBY as isolated (black).
The data was fitted to a single exponential function (blue). B Time course for the hydrolysis of 5 uM substrate | by 5 nM
PTE_I106A_H254G_S308A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential
function (blue).
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Figure S 83: Enzymatic hydrolysis of substrate Il catalyzed by PTE_I106A_H254G_S308A_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM 1I-Rp/Sp by 2 nM PTE_I106A_H254G_S308A_H2570NBY as isolated (black).
The data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_H254G_S308A_H2570NBY for the hydrolysis of 11-Sp/Re. B Time course for the hydrolysis of 10 uM 1I-Rp/Sp
by 1.5 nM PTE_I106A_H254G_S308A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_H254G_S308A_H2570NBY
for the hydrolysis of 1I-Rp/Sp after irradiation at 365 nm. C Complementation assay with PTE_G60A to identify the
enantiomer preferred by PTE_I106A_H254G_S308A_H2570NBY as isolated. Enzymatic hydrolysis of 10 uM substrate II
was initiated by addition of 2 nM PTE_I106A_H254G_S308A_H2570NBY and PTE_G60A (5 nM) was added after one
isomer was almost quantitatively hydrolyzed. The noticeable increase in absorption upon addition of PTE_G60A
indicates that II-Rp is preferentially hydrolyzed. D Complementation assay with PTE_G60A to identify the enantiomer
preferred by PTE_I106A_H254G_S308A_H2570NBY after irradiation at 365 nm. Enzymatic hydrolysis of 10 uM
substrate Il was initiated by addition of 1 nM PTE_I106A_H254G_S308A_H2570NBY and PTE_G60A (5 nM) was added
after one isomer was almost quantitatively hydrolyzed. The noticeable increase in absorption upon addition of
PTE_G60A indicates that II-Sp is preferentially hydrolyzed and thus, there is no inversion of stereoselectivity after
irradiation at 365 nm.
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Figure S 84: Enzymatic hydrolysis of substrate Il catalyzed by PTE_I106A_H254G_S308A_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM Il1-Rp/Sp by 2 nM PTE_I106A_H254G_S308A_H2570NBY as isolated (black).
The data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_H254G_S308A_H2570NBY for the hydrolysis of 11I-Sp/Rp. B Time course for the hydrolysis of 10 uM IlI-Rp/Sp
by 0.5 nM PTE_I106A_H254G_S308A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_H254G_S308A_H2570NBY
for the hydrolysis of 1lI-Rp/Sp after irradiation at 365 nm. C Time course for the hydrolysis of 10 uM I11-Rp/Sp by 1.5 nM
PTE_I106A_H254G_S308A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential
function (blue) that was used to determine the catalytic efficiency of PTE_I106A_H254G_S308A_H2570NBY for the
hydrolysis of IlI-Sp after irradiation at 365 nm. Data points corresponding to the hydrolysis of IlI-Rp (red) were not
considered in the fit.
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Figure S 85: Enzymatic hydrolysis of substrate IV catalyzed by PTE_I106A_H254G_S308A_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM IV-Sp/Rp by 10 nM PTE_I106A_H254G_S308A_H2570NBY as isolated (black).
The data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_H254G_S308A_H2570NBY for the hydrolysis of IV-Sp. B Time course for the hydrolysis of 10 uM IV-Sp/Rp by
500 nM PTE_I106A_H254G_S308A_H2570NBY as isolated (black). The data was fitted to a single exponential function
(blue) that was used to determine the catalytic efficiency of PTE_I106A_H254G_S308A_H2570NBY for the hydrolysis of
IV-Rp. Data points corresponding to the hydrolysis of IV-Sp (red) were not considered in the fit. C Time course for the
hydrolysis of 10 uM IV-Sp/Rp by 20 nM PTE_I106A_H254G_S308A_H2570NBY after irradiation at 365 nm (black). The
data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_H254G_S308A_H2570NBY for the hydrolysis of IV-Sp after irradiation at 365 nm. D Time course for the
hydrolysis of 10 uM IV-Sp/Rp by 300 nM PTE_I106A_H254G_S308A_H2570NBY after irradiation at 365 nm (black). The
data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_H254G_S308A_H2570NBY for the hydrolysis of IV-Rp after irradiation at 365 nm. Data points corresponding
to the hydrolysis of IV-Sp (red) were not considered in the fit. E Complementation assay with PTE_G60A to identify the
enantiomer preferred by PTE_I106A_H254G_S308A_H2570NBY as isolated. Enzymatic hydrolysis of 10 uM substrate IV
was initiated by addition of 30 nM PTE_I106A_H254G_S308A_H2570NBY and PTE_G60A (15 nM) was added after one
isomer was almost quantitatively hydrolyzed. The curve is mostly unaffected by addition of PTE_G60A, implying that IV-
Sp is preferentially hydrolyzed. F Complementation assay with PTE_G60A to identify the enantiomer preferred by
PTE_I106A_H254G_S308A_H2570NBY after irradiation at 365 nm. Enzymatic hydrolysis of 10 uM substrate IV was
initiated by addition of 30 nM PTE_I106A_H254G_S308A_H2570NBY and PTE_G60A (15 nM) was added after one
isomer was almost quantitatively hydrolyzed. The curve is mostly unaffected upon addition of PTE_G60A, implying that
IV-Sp is preferentially hydrolyzed and thus, there is no inversion of stereoselectivity after irradiation at 365 nm.
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Figure S 86: Enzymatic hydrolysis of substrate V catalyzed by PTE_I106A_H254G_S308A_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM V-Sp/Rp by 20 nM PTE_I106A_H254G_S308A_H2570NBY as isolated (black).
The data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_H254G_S308A_H2570NBY for the hydrolysis of V-Sp. B Time course for the hydrolysis of 10 uM V-Sp/Rp by
500 nM PTE_I106A_H254G_S308A_H2570NBY as isolated (black). The data was fitted to a single exponential function
(blue) that was used to determine the catalytic efficiency of PTE_I106A_H254G_S308A_H2570NBY for the hydrolysis of
V-Re. Data points corresponding to the hydrolysis of V-Sp (red) were not considered in the fit. C Time course for the
hydrolysis of 10 uM V-Sp/Rp by 10 nM PTE_I106A_H254G_S308A_H2570NBY after irradiation at 365 nm (black). The
data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_H254G_S308A_H2570NBY for the hydrolysis of V-Sp after irradiation at 365 nm. D Time course for the
hydrolysis of 10 uM V-Sp/Rp by 200 nM PTE_I106A_H254G_S308A_H2570NBY after irradiation at 365 nm (black). The
data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A__H254G_S308A_H2570NBY for the hydrolysis of V-Rp after irradiation at 365 nm. Data points corresponding
to the hydrolysis of V-Sp (red) were not considered in the fit.
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Figure S 87: Enzymatic hydrolysis of substrate | catalyzed by PTE_ 1106A_H254G_H257Y_S308A
Time course for the hydrolysis of 5 UM substrate | by addition of 5 nM PTE_I106A_H257Y (black). The data was fitted to

a single exponential function.
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Figure S 88: Enzymatic hydrolysis of substrate Il catalyzed by PTE_I106A_H254G_H257Y_S308A

A Time course for the hydrolysis of 10 uM II- Rp/Sp by 1 nM PTE_I106A_H254G_H257Y_S308A (black). The data was
fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_H254G_H257Y_S308A for the hydrolysis of II-Rp/Sp. B Complementation assay with PTE_G60A to identify
the enantiomer preferred by PTE_I106A_H254G_H257Y_S308A. Enzymatic hydrolysis of 10 uM substrate Il was initiated
by addition of 0.5 nM PTE_I106A_H254G_H257Y_S308A and PTE_G60A (5 nM) was added after one isomer was almost
quantitatively hydrolyzed. The noticeable increase in absorption upon addition of PTE_G60A indicates that II-Rp is

preferentially hydrolyzed.
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Figure S 89: Enzymatic hydrolysis of substrate lll catalyzed by PTE_I106A_H254G_H257Y_S308A

500

A Time course for the hydrolysis of 10 uM I11-Sp/Rp by 1.5 nM PTE_I106A_H254G_H257Y_S308A (black). The data was
fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_H254G_H257Y_S308A for the hydrolysis of 1lI-Re. B Time course for the hydrolysis of 10 uM Il1-Rp/Sp by
15 nM PTE_I106A_H254G_H257Y_S308A (black). The data was fitted to a single exponential function (blue) that was
used to determine the catalytic efficiency of PTE_I106A_H254G_H257Y_S308A for the hydrolysis of 11I-Sp. Data points
corresponding to the hydrolysis of 1lI-Rp (red) were not considered in the fit.
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Figure S 90: Enzymatic hydrolysis of substrate IV catalyzed by PTE_I106A_H254G_H257Y_S308A

A Time course for the hydrolysis of 10 uM IV-Rp/Sp by 15 nM PTE_I106A_H254G_H257Y_S308A (black). The data was
fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_H254G_H257Y_S308A for the hydrolysis of IV-Rp. B Time course for the hydrolysis of 10 uM IV-Rp/Sp by
100 nM PTE_I106A_H254G_H257Y_S308A (black). The data was fitted to a single exponential function (blue) that was
used to determine the catalytic efficiency of PTE_I106A_H254G_H257Y_S308A for the hydrolysis of IV-Se. Data points
corresponding to the hydrolysis of IV-Rp (red) were not considered in the fit. C Complementation assay with PTE_G60A
to identify the enantiomer preferred by PTE_I106A_H254G_H257Y_S308A. Enzymatic hydrolysis of 10 uM substrate IV
was initiated by addition of 30 nM PTE_I106A_H254G_H257Y_S308A and PTE_G60A (15 nM) was added after one
isomer was almost quantitatively hydrolyzed. The noticeable increase in upon addition of PTE_G60A indicates that IV-
Re is preferentially hydrolyzed.
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Figure S 91: Enzymatic hydrolysis of substrate V catalyzed by PTE_I106A_H254G_H257Y_S308A

A Time course for the hydrolysis of 10 uM V- Rp/Sp by 100 nM PTE_I106A_H254G_H257Y_S308A (black). The data was
fitted to a single exponential function (blue) that was used to determine the -catalytic efficiency of

PTE_I106A_H254G_H257Y_S308A for the hydrolysis of V-Rp/Sp.
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Figure S 92: Enzymatic hydrolysis of substrate | catalyzed by PTE_I106A_F132A_S308A_H2570NBY before and after

illumination

A Time course for the hydrolysis of 5 UM substrate | by 50 nM PTE_I106A_F132A_S308A_H2570NBY as isolated (black).
The data was fitted to a single exponential function (blue). B Time course for the hydrolysis of 5 UM substrate | by 10 nM
PTE_I106A_F132A_S308A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential

function (blue).
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Figure S 93: Enzymatic hydrolysis of substrate Il catalyzed by PTE_I106A_F132A_S308A_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM I1I-Sp/Rp by 5 nM PTE_I106A_F132A_S308A_H2570NBY as isolated (black).
The data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_S308A_H2570NBY for the hydrolysis of II-Sp/Re. B Time course for the hydrolysis of 10 uM 1I-Rp/Sp
by 0.5 nM PTE_I106A_F132A_S308A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single
exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_S308A_H2570NBY
for the hydrolysis of II-Rp after irradiation at 365 nm. C Time course for the hydrolysis of 10 uM I[I-Re/Sp by 2 nM
PTE_I106A_F132A_S308A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential
function (blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_S308A_H2570NBY for the
hydrolysis of II-Sp after irradiation at 365 nm. Data points corresponding to the hydrolysis of 1I-Rp (red) were not
considered in the fit. D Complementation assay with PTE_G60A to identify the enantiomer preferred by
PTE_I106A_F132A S308A_H2570NBY as isolated. Enzymatic hydrolysis of 10 uM substrate Il was initiated by addition
of 5nM PTE_I106A_F132A_S308A_H2570NBY and PTE_G60A was added after one isomer was almost quantitatively
hydrolyzed. The noticeable increase in absorption upon addition of PTE_G60A (5 nM) indicates that II-Rp is preferentially
hydrolyzed. E Complementation assay with PTE_G60A to identify the enantiomer preferred by
PTE_I106A_F132A_S308A_H2570NBY after irradiation at 365 nm. Enzymatic hydrolysis of 10 uM substrate Il was
initiated by addition of 5 nM PTE_I106A_F132A_S308A_H2570NBY and PTE_G60A (5 nM) was added after one isomer
was almost quantitatively hydrolyzed. The noticeable increase in absorption upon addition of PTE_G60A indicates that
1I-Sp is preferentially hydrolyzed and thus, there is no inversion of stereoselectivity after irradiation at 365 nm.
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Figure S 94: Enzymatic hydrolysis of substrate Ill catalyzed by PTE_I106A_F132A_S308A_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM IlI-Rp/Sp by 10 nM PTE_I106A_F132A_S308A_H2570NBY as isolated (black).
The data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_S308A_H2570NBY for the hydrolysis of 111-Sp/Rp. B Time course for the hydrolysis of 10 uM III-Rp/Sp
by 1 nM PTE_I106A_F132A_S308A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_S308A_H2570NBY
for the hydrolysis of I1I-Rp/Sp after irradiation at 365 nm. C Time course for the hydrolysis of 10 uM 1lI-Rp/Sp by 10 nM
PTE_I106A_F132A_S308A_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential
function (blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_S308A_H2570NBY for the
hydrolysis of IlI-Sp after irradiation at 365 nm. Data points corresponding to the hydrolysis of IlI-Rp (red) were not
considered in the fit.
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Figure S 95: Enzymatic hydrolysis of substrate IV catalyzed by PTE_I106A_F132A_S308A_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM IV-Sp/Rp by 300 nM PTE_I106A_F132A_S308A_H2570NBY as isolated (black).
The data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_S308A_H2570NBY for the hydrolysis of IV-Sp. B Time course for the hydrolysis of 10 uM IV-Sp/Rp by
500 nM PTE_I106A_F132A_S308A_H2570NBY as isolated (black). The data was fitted to a single exponential function
(blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_S308A_H2570NBY for the hydrolysis of
IV-Rp. Data points corresponding to the hydrolysis of IV-Sp (red) were not considered in the fit. C Time course for the
hydrolysis of 10 uM IV- Rp/Sp by 50 nM PTE_I106A_F132A_S308A_H2570NBY after irradiation at 365 nm (black). The
data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_S308A_H2570NBY for the hydrolysis of IV-Rp after irradiation at 365 nm. D Time course for the
hydrolysis of 10 uM IV-Sp/Rp by 500 nM PTE_I106A_F132A_S308A_H2570NBY after irradiation at 365 nm (black). The
data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A _S308A_H2570NBY for the hydrolysis of IV-Sp after irradiation at 365 nm. Data points corresponding
to the hydrolysis of IV-Rp (red) were not considered in the fit.
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Figure S 96: Enzymatic hydrolysis of substrate V catalyzed by PTE_I106A_F132A_S308A_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM V-Sp/Rp by 100 nM PTE_I106A_F132A_S308A_H2570NBY as isolated (black).
The data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_S308A_H2570NBY for the hydrolysis of V-Sp. B Time course for the hydrolysis of 10 uM V-Sp/Rp by
1uM PTE_I106A_F132A_S308A_H2570NBY as isolated (black). The data was fitted to a single exponential function
(blue) that was used to determine the catalytic efficiency of PTE_I106A_F132A_S308A_H2570NBY for the hydrolysis of
V-Re. Data points corresponding to the hydrolysis of V-Sp (red) were not considered in the fit. C Time course for the
hydrolysis of 10 pM V-Sp/Rp by 50 nM PTE_I106A_F132A_S308A_H2570NBY after irradiation at 365 nm (black). The
data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_S308A_H2570NBY for the hydrolysis of V-Rp/Sp after irradiation at 365 nm.
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Figure S 97: Enzymatic hydrolysis of substrate | catalyzed by PTE_ 1106A_F132A_H257Y_S308A

Time course for the hydrolysis of 5 uM substrate | by addition of 3 nM PTE_I106A_F132A_H257Y_S308A (black). The
data was fitted to a single exponential function.
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Figure S 98: Enzymatic hydrolysis of substrate Il catalyzed by PTE_I106A_F123A_H257Y_S308A

A Time course for the hydrolysis of 10 uM II- Rp/Sp by 1 nM PTE_I106A_F132A_H257Y_S308A (black). The data was fitted
to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H257Y_S308A for the hydrolysis of II-Rs. B Time course for the hydrolysis of 10 uM [1-Rp/Sp by 10 nM
PTE_I106A_F132A_H257Y_S308A (black). The data was fitted to a single exponential function (blue) that was used to
determine the catalytic efficiency of PTE_I106A_F132A_H257Y_S308A for the hydrolysis of II-Sp. Data points
corresponding to the hydrolysis of II-Rp (red) were not considered in the fit. C Complementation assay with PTE_G60A
to identify the enantiomer preferred by PTE_I106A_F132A_H257Y_S308A. Enzymatic hydrolysis of 10 uM substrate I
was initiated by addition of 1 nM PTE_I106A_F132A_H257Y_S308A and PTE_G60A (5 nM) was added after one isomer

was almost quantitatively hydrolyzed. The noticeable increase in absorption upon addition of PTE_G60A indicates that
1I-Rp is preferentially hydrolyzed.
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Figure S 99: Enzymatic hydrolysis of substrate Ill catalyzed by PTE_I106A_F132A_H257Y_S308A

A Time course for the hydrolysis of 10 uM I11-Sp/Rp by 1 nM PTE_I106A_F132A_H257Y_S308A (black). The data was fitted
to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H257Y_S308A for the hydrolysis of 11I-Rp. B Time course for the hydrolysis of 10 uM I11-Rp/Sp by 10 nM
PTE_I106A_F132A_H257Y_S308A (black). The data was fitted to a single exponential function (blue) that was used to
determine the catalytic efficiency of PTE_I106A_F132A_H257Y_S308A for the hydrolysis of IlI-Sp. Data points
corresponding to the hydrolysis of 1lI-Rp (red) were not considered in the fit.
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Figure S 100: Enzymatic hydrolysis of substrate IV catalyzed by PTE_I106A_F132A_H257Y_S308A

A Time course for the hydrolysis of 10 uM IV-Rp/Sp by 50 nM PTE_I106A_F132A_H257Y_S308A (black). The data was
fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H257Y_S308A for the hydrolysis of IV-Re. B Time course for the hydrolysis of 10 uM IV-Rp/Sp by
500 nM PTE_I106A_F132A_H257Y_S308A (black). The data was fitted to a single exponential function (blue) that was
used to determine the catalytic efficiency of PTE_I106A_F132A_H257Y_S308A for the hydrolysis of IV-Sp. Data points
corresponding to the hydrolysis of IV-Rp (red) were not considered in the fit. C Complementation assay with PTE_G60A
to identify the enantiomer preferred by PTE_I106A_F132A_H257Y_S308A. Enzymatic hydrolysis of 10 uM substrate IV
was initiated by addition of 50 nM PTE_I106A_F132A H257Y_S308A and PTE_G60A (15 nM) was added after one
isomer was almost quantitatively hydrolyzed. The noticeable increase in upon addition of PTE_G60A indicates that IV-
Re is preferentially hydrolyzed.
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Figure S 101: Enzymatic hydrolysis of substrate V catalyzed by PTE_I106A_F132A_H257Y_S308A

A Time course for the hydrolysis of 10 uM V- Rp/Sp by 50 nM PTE_I106A_F132A_H257Y_S308A (black). The data was
fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_I106A_F132A_H257Y_S308A for the hydrolysis of V-Rp/Sp.
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Figure S 102: Enzymatic hydrolysis of substrate | catalyzed by PTE_H254G_L303T_H2570NBY before and after

illumination

A Time course for the hydrolysis of 5 uM substrate | by 20 nM PTE_H254G_L303T_H2570NBY as isolated (black). The
data was fitted to a single exponential function (blue). B Time course for the hydrolysis of 5 UM substrate | by 5 nM
PTE_H254G_L303T_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential function

(blue).
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Figure S 103: Enzymatic hydrolysis of substrate Il catalyzed by PTE_H254G_L303T_H2570NBY before and after

illumination

A Time course for the hydrolysis of 10 uM 11-Sp/Rp by 5 nM PTE_H254G_L303T_H2570NBY as isolated (black). The data
was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H254G_L303T_H2570NBY for the hydrolysis of 1I-Sp/Rp. B Time course for the hydrolysis of 10 uM [1-Rp/Sp by 1 nM
PTE_H254G_L303T_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double exponential function
(blue) that was used to determine the catalytic efficiency of PTE_H254G_L303T_H2570NBY for the hydrolysis of II-Rp
after irradiation at 365 nm. C Time course for the hydrolysis of 10 uM I1-Rp/Sp by 10 nM PTE_H254G_L303T_H2570NBY
afterirradiation at 365 nm (black). The data was fitted to a single exponential function (blue) that was used to determine
the catalytic efficiency of PTE_H254G_L303T_H2570NBY for the hydrolysis of II-Sp after irradiation at 365 nm. Data

points corresponding to the hydrolysis of II-Rp (red) were not considered in the fit.
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Figure S 104: Enzymatic hydrolysis of substrate Il catalyzed by PTE_H254G_L303T_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM 111-Rp/Sp by 5 nM PTE_H254G_L303T_H2570NBY as isolated (black). The data
was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H254G_L303T_H2570NBY for the hydrolysis of 11-Sp. B Time course for the hydrolysis of 10 uM 11I-Rp/Sp by 10 nM
PTE_H254G_L303T_H2570NBY as isolated (black). The data was fitted to a double exponential function (blue) that was
used to determine the catalytic efficiency of PTE_H254G_L303T_H2570NBY for the hydrolysis of IlI-Rp after irradiation
at 365 nm. Data points corresponding to the hydrolysis of 11I-Sp (red) were not considered in the fit. C Time course for
the hydrolysis of 10 uM IlI-Rp/Sp by 5 "M PTE_H254G_L303T_H2570NBY after irradiation at 365 nm (black). The data
was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H254G_L303T_H2570NBY for the hydrolysis of 111-Sp/Rp after irradiation at 365 nm.



Substrate IV

A 0.10-
0.08
Model ExpDec1
Equation Yy =Al%exp(-x/t1) +y
- Plot B
S 0.06+ 0.091915092 + 1.46
< yo 7077141E-5
S, -0.089727573 £ 3.6
< 0.04 A 43344407E-5
’ 252.354593826 £ 0
t 212705547
Reduced Ch  8.182102012E-8
0.02+ R-S:::re (C 0999827146
Adj. R-Squa  0.999826885
0.00 ; . y
0 400 800 1200
t[s]
C
0.164
Vodel Exp0ec2
0 . 1 2 1 Equation ¥ ATp) S Al
—

j :M 0. |59|529135::58 48109635
=0.08- e T
< A2 <0.08766482 £ 0.00515789

2 6279!365;::5: 15.42366
0.04 oo Vg
Ad). R-Square 0.999137188
0.00 . ; .
0 1000 2000 3000
t[s]

Figure S 105: Enzymatic hydrolysis of substrate IV catalyzed by PTE_H254G_L303T_H2570NBY before and after

illumination

A Time course for the hydrolysis of 10 uM IV-Sp/Rp by 20 nM PTE_H254G_L303T_H2570NBY as isolated (black). The
data was fitted to a single exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H254G_L303T_H2570NBY for the hydrolysis of IV-Sp. B Time course for the hydrolysis of 10 uM IV-Sp/Rp by 500 nM
PTE_H254G_L303T_H2570NBY as isolated (black). The data was fitted to a single exponential function (blue) that was
used to determine the catalytic efficiency of PTE_I106A_L303T_H2570NBY for the hydrolysis of IV-Rp. Data points
corresponding to the hydrolysis of IV-Sp (red) were not considered in the fit. C Time course for the hydrolysis of 10 uM
IV-Sp/Rp by 20 nM PTE_H254G_L303T_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254G_L303T_H2570NBY for
the hydrolysis of IV-Sp/Rp after irradiation at 365 nm.
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Figure S 106: Enzymatic hydrolysis of substrate V catalyzed by PTE_H254G_L303T_H2570NBY before and after
illumination

A Time course for the hydrolysis of 10 uM V-Sp/Rp by 40 nM PTE_H254G_L303T_H2570NBY as isolated (black). The data
was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H254G_L303T_H2570NBY for the hydrolysis of V-Sp. B Time course for the hydrolysis of 10 uM V-Sp/Rp by 1 uM
PTE_H254G_L303T_H2570NBY as isolated (black). The data was fitted to a single exponential function (blue) that was
used to determine the catalytic efficiency of PTE_H254G_L303T_H2570NBY for the hydrolysis of V-Re. Data points
corresponding to the hydrolysis of V-Sp (red) were not considered in the fit. C Time course for the hydrolysis of 10 uM
V-Sp/Rp by 20 nM PTE_H254G_L303T_H2570NBY after irradiation at 365 nm (black). The data was fitted to a double
exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254G_L303T_H2570NBY for
the hydrolysis of V-Sp after irradiation at 365 nm. D Time course for the hydrolysis of 10 uM V-Sp/Re by 50 nM
PTE_H254G_L303T_H2570NBY after irradiation at 365 nm (black). The data was fitted to a single exponential function
(blue) that was used to determine the catalytic efficiency of PTE_H254G_L303T_H2570NBY for the hydrolysis of V-Rp
after irradiation at 365 nm. Data points corresponding to the hydrolysis of V-Sp (red) were not considered in the fit. E
Complementation assay with PTE_G60A to identify the enantiomer preferred by PTE_H254G_L303T_H2570NBY as
isolated. Enzymatic hydrolysis of 10 uM substrate V was initiated by addition of 40 nM PTE_H254G_L303T_H2570NBY
and PTE_G60A (15 nM) was added after one isomer was almost quantitatively hydrolyzed. The curve is mostly
unaffected by addition of PTE_G60A, implying that IV-Sp is preferentially hydrolyzed. F Complementation assay with
PTE_G60A to identify the enantiomer preferred by PTE_H254G_L303T_H2570NBY after irradiation at 365 nm.
Enzymatic hydrolysis of 10 uM substrate V was initiated by addition of 10 nM PTE_H254G_L303T_H2570NBY and
PTE_G60A (15 nM) was added after one isomer was almost quantitatively hydrolyzed. The curve is mostly unaffected
upon addition of PTE_G60A, implying that V-Sp is preferentially hydrolyzed and thus, there is no inversion of
stereoselectivity after irradiation at 365 nm.
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Figure S 107: Enzymatic hydrolysis of substrate | catalyzed by PTE_ H254G_H257Y_L303T
Time course for the hydrolysis of 5 uM substrate | by addition of 5 nM PTE_H254G_H257Y_L303T (black). The data was
fitted to a single exponential function.
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Figure S 108: Enzymatic hydrolysis of substrate Il catalyzed by PTE_H254G_H257Y_L303T

A Time course for the hydrolysis of 10 uM II-Rp/Sp by 5 nM PTE_H254G_H257Y_L303T (black). The data was fitted to a
double exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254G_H257Y_L303T for
the hydrolysis of 1I-Rp/Sp. C Complementation assay with PTE_G60A to identify the enantiomer preferred by
PTE_H254G_H257Y_L303T. Enzymatic hydrolysis of 10 uM substrate Il was initiated by addition of 2nM
PTE_H254G_H257Y_L303T and PTE_G60A (5 nM) was added after one isomer was almost quantitatively hydrolyzed.
The noticeable increase in absorption upon addition of PTE_G60A indicates that II-Rp is preferentially hydrolyzed.
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Figure S 109: Enzymatic hydrolysis of substrate Il catalyzed by PTE_H254G_H257Y_L303T
A Time course for the hydrolysis of 10 uM I11-Sp/Rp by 5 nM PTE_H254G_H257Y_L303T (black). The data was fitted to a

single exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254G_H257Y_L303T for
the hydrolysis of 111-Rp/Se.
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Figure S 110: Enzymatic hydrolysis of substrate IV catalyzed by PTE_H254G_H257Y_L303T

A Time course for the hydrolysis of 10 uM IV-Rp/Sp by 20 nM PTE_H254G_H257Y_L303T (black). The data was fitted to
a single exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254G_H257Y_L303T for
the hydrolysis of IV-Sp/Rp.
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Figure S 111: Enzymatic hydrolysis of substrate V catalyzed by PTE_H254G_H257Y_L303T

A Time course for the hydrolysis of 10 uM V-Sp/Rp by 10 nM PTE_H254G_H257Y_L303T (black). The data was fitted to a
double exponential function (blue) that was used to determine the catalytic efficiency of PTE_H254G_H257Y_L303T for
the hydrolysis of V-Sp. B Time course for the hydrolysis of 10 uM V-Sp/Rp by 200 nM PTE_H254G_H257Y_L303T (black).
The data was fitted to a double exponential function (blue) that was used to determine the catalytic efficiency of
PTE_H254G_H257Y_L303T for the hydrolysis of V-Re. Data points corresponding to the hydrolysis of V-Sp (red) were not
considered in the fit. C Complementation assay with PTE_G60A to identify the enantiomer preferred by
PTE_H254G_H257Y_L303T. Enzymatic hydrolysis of 10 uM substrate V was initiated by addition of 10nM
PTE_H254G_H257Y_L303T and PTE_G60A (15 nM) was added after one isomer was almost quantitatively hydrolyzed.

The curve is mostly unaffected by addition of PTE_G60A, implying that V-Sp is preferentially hydrolyzed.



