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Fig. S3

Figure S3:  Effective pore radius for larger relative size of the pore to enzyme
radius. .
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Figure S4:  Effects of charge Effect of charge sign composition on reactivity,
given zarp=-1, zapp=+1, 2440,=0 and ®op39 > 0 Normalized reaction rate
coefficient for production of Ado as a function of distance between enzymes. .
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Figure S5: Effects of charge Efficiency of sequential enzymes for different
pore wall electric potentials, given zarp=-1, zaprp==+1, 2440=0 and ®cp39 > 0
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Figure S6: For large potential of the pore in comparison with enzyme
potential, as the enzyme get close to the pore membrane, due to the attraction
between pore membrane and substrate ATP the concentration of ATP is more
and so it leads to an increase to the reactivity of enzyme. However, when the
enzyme is getting too closer to the pore membrane, the competition between
pore membrane and enzyme , especially for very large potential on membrane, is
increasing, leading to a sudden decrease in reactivity.This obtained for kappa=1,
and Dp=5DE. .
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Figure ST: Coloc/tethering effects on keff. These data obtained for
the case which maximize the efficiency with VE1 > 0, VE2 < 0, Dp=8 and
Vp=25mV. The konA does not change when enzymes get close to the wall
for all different charges of the pore wall. However, I have tried a case when
Dp=11, kappa=1 and Vp=100 and saw that the konA increase as the enzymes
get close tho the wall for attractive case between species ATP and pore wall
(here positive), although the difference is not considerable(around 1.5 percent
change). There is two factors affecting konA when it get close to the wall:
The capacitance change when the enzyme get close to the wall. However, the
concentration of ATP species is more near the wall of the pore.
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Figure S8:  Effect of Debye Length on reactivity of sequential enzyme:
a) Reactivity of the first enzyme and second enzyme as a function of pore
to enzyme distance for electrostatical compositions with maximum (red) and
minimum (blue) reactivity along with the efficiency (black) c) b)effective pore
radius based on potential of the pore and Debye length. The green curve shows
the data for uncharged reactivity of the first enzyme as a function of real physical
size. based on the data we obtained from charged simulation, we can match an
effective pore size which for attractive is bigger and for repulsive is less than its
real size. .
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