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SUPPLEMENTARY INFORMATION

Plant-expressed cocaine hydrolase variants of butyrylcholinesterase
exhibit altered allosteric effects of cholinesterase activity and
increased inhibitor sensitivity.
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Supplementary material includes:
1. Figure Legends for Supplementary Figures S1 and S2

2. Supplementary Table S1 and Table S2

3. Supplementary Figures S1 and S2
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Legends for Supplementary Figures

Supplementary Figure S1. Schematic diagrams describing the kinetics of
cholinesterase-catalyzed hydrolysis of substrates

(a) Scheme 1 describes the reaction of cholinesterase (E)-catalyzed hydrolysis of
substrates (S). Kgs is the dissociation constant of the peripheral site. The hydrolysis
capacity (bKcat) reflects the allosteric effect of substrate binding at the peripheral binding
site. (b) Scheme 2 describes the reaction in terms of uncompetitive substrate
inhibition/activation and cooperative substrate binding with characteristic Hill coefficients

n and x that describe cooperativity or anticooperativity

Supplementary Figure S2. Modeling of wild type and mutant by using Elastic
Network Model (ENM)

WT human BChE and BChEy4 are modeled by ENM. The spheres indicate the locations
of alpha-carbons of each amino acid and the sticks are representing the harmonic
oscillators (i.e. springs) between them. The thickness of the sticks represents the
magnitude of the spring constant. For WT hBChE the mutation positions are shown as
blue spheres (A199, F227, S287, A328, and Y332) and for the pentavalent mutant
BChEy4 the mutation positions are shown as red spheres (S199, A227, G287, W328,
and G332). The spring constant for each connection is assumed to be same for the WT
(i.e. the thickness of the blue sticks is same as grey sticks). The mutation at a given
position are considered to destabilize the interactions of the mutational site. This is
incorporated in the model as a decrease in spring constant (low thickness values are

shown as red sticks indicating a loss in interaction strength with mutated positions).
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Supplementary Table S1

Table S1. Cocaine hydrolase variants of butyrylcholinesterase used in this study.

Name

Amino acid mutations

References

pBChEvz

pBChEv3

pBChEv4

pBChEys

F227A/S287G/A328W/Y332A

A1995/5287G/A328W/Y332G

A199S/F227A/S287G/A328W/Y332G

F227A/S287G/A328W/Y332G

Pancook, et al. 2003

Pan, et al. 2005

Xue, et al. 2013

Brimijoin and co-workers,
unpublished




=

Larrimore et al. Enzymology of Plant-derived Cocaine Hydrolyzing Butyrylcholinesterase Variants 5

Supplementary Table S2

Table S2. Oligonucleotides used for site-directed mutagenesis. Forward (F) and reverse
(R) primers are shown with mutation sites indicated in lowercase.

Name Primer Sequence Mutation
oTM607 (F) °CTTTGGAGAGTCTtctGGAGCTGCTTCTG® A199S
oTM608 (R) °CAGAAGCAGCTCCagaAGACTCTCCAAAG® A199S
oTM609 (F) °CCAATCTGGTTCCgCtAATGCTCCTTGG® F227A
oTM610 (R) °CCAAGGAGCATTagcGGAACCAGATTGG3! F227A
oTM611 (F) °GGAACTCCTTTGggaGTGAACTTTGGTC® S287G
oTM612 (R) °GACCAAAGTTCACtccCAAAGGAGTTCC? S287G

oTM613 (F) °GGATGAGGGTACAtggTTCCTTGTGggtGGAGCGCCTGG® A328W/Y332G
oTM614 (R) °CCAGGCGCTCCaccCACAAGGAAccaTGTACCCTCATCC? A328W/Y332G
oTM655 (F) °GGTTCCTTGTGYtGGAGCGCCTGG® Y332A
oTM656 (R) °CCAGGCGCTCCagcCACAAGGAACC® Y332A
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a. Scheme 1 B
E + S ———— ES —cat> E + P
+ +
S S
|KSS KSS
E + S <l>— ES ﬂ» E + P
S S S
b. Scheme 2 i
E + nS o—» ESn—cat> E + P
+
xS
KSS
bkcat

ES,——E + P
Sx SX
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