Supporting Information

Zwitterionic polypeptides: Chemoenzymatic synthesis
and loosening function for cellulose crystals

Kousuke Tsuchiya*"', Neval Yilmaz', Takaaki Miyamoto', Hiroyasu Masunaga®, and Keiji Numata*"'

"Biomacromolecules Research Team, RIKEN Center for Sustainable Resource Science, 2-1 Hirosawa,

Wako, Saitama 351-0198, Japan

# Japan Synchrotron Radiation Research Institute, 1-1-1, Kouto, Sayo-cho, Sayo-gun, Hyogo 679-5198,

Japan



EDC, HOBt
ON : o NN OEt 0N OEt
>y or 0 Tea Y MY WY S~ SOy
0 Lyt ok ° N © ° N °
7/—» OEt chloroform i/—ﬁ THF Iy
N N
N 25°C, 24 h H 25°C, 24 h N\_\_
Boc-HisGly-OEt Boc-HisBUGly-OEt
S A
OJLH/\H’OH
o)
Q o) o] 0
H H
H.N OEt EDC, HOBt >L M N OEt N OEt
TFA H“g TEA © ”/\P; \)LH/\P; TFA HNY( \)Lﬁ/\n’
N N SR
dichloromethane /N» chloroform / ) dichloromethane 2/ By
N N
25°C, 12 h \_\_ 25°C, 24 h \_\_ 25°C, 12 h \_\_
HisBUGly-OEt Boc-GlyHisBUGly-OEt GlyHisBUGly-OFt

Scheme S1. Synthesis of GlyHis*"Gly-OEt monomer.
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Figure S1. 'H NMR spectrum of Boc-HisGly-OEt in CDCI,.
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Figure S2. 'H NMR spectrum of Boc-His*'Gly-OEt in CDCl,.
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Figure S3. 'H NMR spectrum of His*"Gly-OEt in DMSO-d.
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Figure S4. 'H NMR spectrum of Boc-GlyHisGly-OEt in CDCI,.
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Figure S5. '"H NMR spectrum of GlyHis*'Gly-OEt in DMSO-d.



P(GlyHis*Gly) only
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Figure S6. WAXD 1D profiles of cellulose nanocrystals after treatment with P(GlyHis**Gly) and ionic
liquid BMImAc for 1 h (solid lines) and P(GlyHis**Gly) powder sample (broken line).
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Figure S7. IR spectra of cellulose nanocrystals after treatment with P(GlyHis*Gly) and ionic liquid
BMImAc for 1 h.



Captions of Movies

Movie 1. Morphological changes in the cell wall structures in BY-2 cells observed by HS-AFM after
treatment with P(GlyHiszwGly) (0.4 mg mL™"). Movie version of Figure 7a.

Movie 2. Morphological changes in the cell wall structures in BY-2 cells observed by HS-AFM after
treatment with P(GlyHiszwGly) (0.4 mg mL ). Another example showing the dissociation of cellulose

microfibrils.

Movie 3. Morphological changes in the cell wall structures in BY-2 cells observed by HS-AFM after
treatment with P(GlyHiszwGly) (0.8 mg mL'). Movie version of Figure 7b.



