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Cellulose Hydrolysis is still an
unsolved puzzle
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Cellulase hydrolysis of Cellulose

S, = Productive binding sites
E, , = Productively bound cellulase
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Productive binding of TrCel7A at initial time

The Productive Binding Capacity (S, ;) of

Cellulose Substrates
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Differences in cellulose can be distinguished by

their initial productive binding capacity ([S, ])
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Extent of Hydrolysis (%)

At 0% Hydrolysis
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Modeling the depletion of
accessible productive binding sites

0.25

0.20 &g

g
©
Y
(6, ]

[SES] (umoles/g)
o

0.05

0.00

[Sp.c] = [Sp] + [Ebp] >

0.0

4.0

8.0

12.0
Time (hours)

16.0

20.0

d|Sp,] _ d[Sp] n d[Epp]
dt

24.0

* 0
dt dt
3.50
O— No perturbation of Spt
3.00 . .
—— Linear Decrease in Spt
2.50 — + = Exponential Decrease in Spt
s —e— Experimental Data
E3.00
2
R
Q2
21.50
T
=
1.00
0.50
0.00

0.0 4.0 8.0 12.0 16.0 20.0 24.0
Time (hours)



Take aways from my talk

Solving the mechanism of cellulose hydrolysis is a critical
but unmet challenge towards enabling the Cellulosic
Biofuels Industry.

The productive binding capacity of cellulose limits the
initial hydrolysis rate.

The evolution of the concentration of accessible
productive binding sites limits long term rates and extent
of hydrolysis.

Image credit: Vincent Eijsink
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