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Binding of cellulose binding modules reveal diffieces
between cellulose substrates

Suvi Arola and Markus B. Linder

Supplementary Information

Sequences of the DCBM proteins

DCBM-12
RGPGGOACSSVWGQCGGONWSGPTCCASGSTCVYSNDYYSQCLPGANPPGTTTTS
TQSHYGQCGGIGYSGPTVCASGTTCQVLNPYYSQCL

DCBM-24
RGPGGQACSSVWGQCGGAONWSGPTCCASGSTCVYSNDYYSQCLPGANPPGTTTTS
QPATTTGSSPGPTQSHYGQCGGIGYSGPTVCASGTTCQVLNPYYSQCL

DCBM-48
RGPGGOACSSVWGQCGGONWSGPTCCASGSTCVYSNDYYSQCLPGANPPGTTTTS
QPATTTGSSPGPPGANPPGTTTTSQPATTTGSSPGPTQSHYGQCGGIGYSGPTVCASG
TTCQVLNPYYSQCL

Supplementary figure S1. Amino acid sequences of the three different DCBN& tvere used
in this study. DCBM-12 was used to gain CBM-Cel7@daCBM-Cel6A by papain cleavage.
Linker regions are in black, CBM-Cel6A sequencshiewn in red, and CBM-Cel7A sequence is
shown in green.
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Binding isotherms of CBM and DCBM on CNF and BMCC
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Supplementary figure S2. Semi-logarithmic representation of binding isotherwith high
protein concentrations @) CBM-Cel7A, CBM-Cel6A on CNFp) DCBM-12, DCBM-24, and
DCBM-48 on CNF,c) CBM-Cel7A, CBM-Cel6A on BMCCd) DCBM-12, DCBM-24, and
DCBM-48 on BMCC. Violet diamonds represent CBM-Qeltrange triangles represent CBM-
Cel6A, red circles represent DCBM-12, green triaaglepresent DCBM-24, and blue squares
represent DCBM-48.
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Representation of the B,o-range used for free energy calculations
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Supplementary figure S3. An illustration of the Bacvalue range used in the free energy
calculations shown on the semi-logarithmic plotG&M-Cel7A binding isotherm on CNF. The
values were used to calculate the range of freegmseof binding for CBM-Cel7A, CBM-
Cel6A, DCBM-12, and DCBM-24. B ow represents the experimentally obtaineg,®alue.
The value is lower than in reality and thus repnés@ minimum which is always exeeded when
the cellulose surface is fully coverednBintermediS double that of Baxjow and Brnaxnighis thriple
that of Bmax,low-
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Binding isotherms of CBM and DCBM on pulp
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Supplementary figure $S4. Binding isotherms of CBM-Cel7A, CBM-Cel6A, DCBM-24nd
DCBM-48 on pulp. The partitioning coefficients,,Kor the proteins are shown in the table
within the figure. Violet diamonds represent CBMHO%® orange triangles represent CBM-
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CBM-Cel7 CBM-CeléA DCBM-24 DCBM-48
Kr 4.28 0.82 4.01 1.37
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Cel6A, green triangles represent DCBM-24, and blyeares represent DCBM-48.

Binding affinities and capacities of CBM and DCBM on BMCC and CNF
from theinitial slope of the binding isotherms

Supplementary Table S5. Values for k (uM) and Ba (umolg?) obtained from curve fitting

using binding data presented in Figure 1 and usedaiculating Kvalues in Table 1.

CBM-Cel7A CBM-CelésA DCBM-12  DCBM-24  DCBM-48

avce | Brew|426£062 515181  748%078  7.07:052 93D.20
ky |303+054 838+331 3.03+036 251+022 729.24

onp | Bre|2896%142 1845£269 2622:219 29.36+2693.8+4.24
kg |5.81+0.37 17.58+3.05 6.77+0.74 7.02+0.79 31&3.06
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Competition of CBM-Ce7A and CBM-Cel6A on CNF and BMCC

To examine the possible competition of the CBMsbamding sites on BMCC and CNF, we
compared how the binding dH-labelled CBM-Cel7A was affected by non-labelle@NI-
Cel6A and vice versa. A control experiment withfeubnly showed the behavior of the protein
when the free protein concentration is diluted with CBM in the solution. This was done in
order to see if the added non-labelled CBM affeles binding at all. From the results it was
evident that the added non-labelled CBMs affecthiineing and they compete with the labelled
counterpart in the solution because the resultsddferent form the buffer dilution control.
There seems not to be a difference on either satbsivhether the competing counterpart is the
same or the other CBM because the experiments \@wve similar results regardless of the
components of the experiments. These results sugjggsthe CBM-Cel7A and CBM-Cel6A
fully compete on binding sites on both substrafidss is in agreement with the Gibb’s free
energies associated with the bindings, also venylai for both proteins on both substrates.

A 25uM solution of CBM containing 10%-protein was diluted 1:1 with a 25 pM solution of
the same or the other unlabeled CBM. 100uL of tmesgure solutions were let to react with
100 pL of CNF (2 gI}) and BMCC (1.28 gt}). As controls the original 25uM solutions with
10% labelled protein and 12.5uM solution with 1G#lsdlled protein (prepared by dilution of 1:1
of the 25uM solution) were used.
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Supplementary figure S6. Competition ofH-labelled CBM-Cel7A and CBM-Cel6A with non-
labelled CBM-Cel7A (3H-7A+7A and 3H-6A+7A, respealy) and CBM-Cel6A (3H-6A+7A
and 3H-6A+6A, respectively) on CNF and BMCC. Cohegperiment with*H-labelled CBM-
Cel7A and CBM-Cel6A without dilution (3H-7A and 36A, respectively), and with 1:1 buffer
dilution (3H-7A+buf and 3H-6A+buf, respectivel A.BMCC, e CNF.



