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Supplementary Figure S1. The number and average fraction F of hydrogen bonds in the cellulose
II nanocrystal models at the terminal anhydroglucose. (A) and (B) are the number and F of hydrogen
bonds in 6012, 6A12 and 6B12 of the terminal anhydroglucose, respectively; (C) and (D) are the number
and F of hydrogen bonds in 6A6, 6A12 and 6A19 models of the terminal anhydroglucose, respectively;
(E) and (F) are the number and F of hydrogen bonds in 6A12 and 10A 12 of the terminal anhydroglucose,
respectively.
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Supplementary Figure S2. The ONIOM models and the hydrogen bonds scheme. (A) The ONIOM
models in which all hydrogen bond types are in their highest fraction samples; (B) The hydrogen bonds

are colored with the blue dash line in cellulose II models.
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Supplementary Figure S3. The 3xcello-tetramer chain sheet models derived from the original
nanocrystal models of cellulose II. O refers to the origin chain, C refers to the center chain. The (0 1 0),
(020)and (110), (22 0) crystal plane are selected with a 3xcello-tetramer chain sheet in both O-C-O,

C-0O-C types.



Supplementary Table S1. The average hydrogen bond analysis in six types of cellulose II
nanocrystal models. The type, average fraction F of HBs at the terminal residues, the average O --O
distance (AvgDist) and angle (AvgAng) of HB type of the six nanocrystal models.

Models Type F AvgDist/A AvgAng/©

O2H---O2 0.846 2.766 162.257

OgH:--O2 0.886 2.756 160.932

O6H"--O¢ 0.872 2,777 162.457

oA O2H---O¢ 0.859 2.769 160.015
Os3H:--Os 0.774 2.756 156.305

O3H--O4 0.663 2.771 160.359

O2H---O2 0.881 2.764 162.561

OgH:--O2 0.880 2.755 160.982

OgH:--O¢ 0.799 2.782 162.645

6Al2 O2H:--Os 0.861 2.769 159.775
Os3H:--Os 0.779 2.752 155.918

OgsH"--O3 0.652 2.761 161.520

OH 0> 0.882 2.763 162.709

OgH:--O2 0.914 2.751 161.521

O6H:---Os 0.779 2,777 162.669

6AI9 O2H:--Os 0.828 2.767 159.719
Os3H:--Os 0.772 2.746 155.479

OsH"--0O3 0.634 2.804 159.806

OH--0» 0.871 2.764 162.392

O¢H:"--O2 0.910 2.754 161.209

10A12 OsH:--O¢ 0.828 2.776 162.800
O2H---O¢ 0.867 2.765 159.811

O3H---Os 0.787 2.750 155.662

OH:--0O2 0.831 2.769 162.068

OgH:--O2 0.858 2.758 160.197

6B12 O2H:---Os 0.856 2.768 160.909
O3H:---Os 0.779 2.763 156.275

O¢H: 02 0.793 2.757 161.494

Os3H---O¢ 0.652 2.798 158.006

6012 O2H---O¢ 0.717 2.791 157.030
O3H--Os 0.774 2.768 155.736

O¢H--O3 0.763 2.740 159.833




Supplementary Table S2. Hydrogen bond type in different cellulose I nanocrystal models.
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