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Fig. 1 Synthetic route to PBLG homopolymers.
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Fig. 2 Image of toroidal microfluidic chip.
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Fig. 3 'H-NMR spectrum of PBLG homopolymers.

RAE, HEMASREOY I T8 (M,) S HvEFa 5
(D). PBLG ¥ BB Y1 GPC 1h £ (& 4) 2 0 H e A2
IR FR L, R A  FR B A . GPC
FRAELERFEW, & PBLG M, N 125 kg/mol,
P N130, BEE 570 K, LLPBLGs; #n
ZERED.

0 100 200 300 400 500 600
Retention time (s)

Fig. 4 GPC trace of PBLGs;, homopolymers.
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Fig. 5 SEM (a) and TEM (b) images of rodlike aggregates formed through solution self-assembly of PBLGs;y; SEM (c), TEM (d),
and AFM (e) images of twisted aggregates formed through microfluidic self-assembly of PBLGs,; (f) The height profile of

the twisted aggregate along the red line in (e).
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Fig. 6 Schematic diagrams of (a) solution self-assembly and (b) microfluidic self-assembly.
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Fig. 7 SEM images (a—d) and morphological diagram (e) of the PBLGs;, aggregates formed by different total flow rates and
flow rate ratios under microfluidic self-assembly. (a) 15 mL/h, 1.0, (b) 30 mL/h, 1.0, (c) 60 mL/h, 1.0, (d) 15 mL/h, at the flow
rate ratio of 5.6. The circles represent the twisted aggregates, the triangles represent the rodlike aggregate in (e).
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Fig. 8 Morphological evolution of the PBLGs;, aggregates under microfluidic self-assembly (a—d) and two-step self-assembly
(e=h). (b—d) SEM images of the PBLGs,, aggregates under the conditions of various water contents for microfluidic self-
assembly: (b) 15%, (c) 25%, (d) 35%. Insets are the corresponding TEM images. (f~h) SEM images of the PBLGs;, aggregates

after adding various water contents in the two-step self-assembly: (f) 10%, (g) 20%, (h) 35%.
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Fig. 9 CD spectra of the PBLG;5;, aggregates formed under
the microfluidic self-assembly at various water contents.
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Fig. 10 WAXS patterns of PBLG aggregates formed under
microfluidic self-assembly at various water contents.
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Research Article

Self-assembly Behavior of Polypeptides under Microfluidic Shear Condition

Qian-qing Li, Liang Gao", Jia-ping Lin", Chun-hua Cai
(School of Materials Science and Engineering, East China University of Science and Technology, Shanghai 200237)

Abstract The unique shear environment in microfluidic channels offers new opportunities for constructing
complex nanostructures. In this study, a ring-shaped microfluidic channel was designed to utilize shear forces to
induce rigid polypeptides for forming twisted aggregates that are different from those formed by solution self-
assembly. By examining the effects of shear rate and water content, and combining circular dichroism (CD)
and synchrotron wide-angle X-ray scattering (WAXS) tests, the formation mechanism of twisted aggregate of
poly(y -benzyl-L-glutamate) (PBLG) was revealed. Under the shear of a selective solvent (water), the distance
between polypeptide chains decreases, and the chain arrangement becomes more ordered and compact. Meanwhile,
the a-helix conformation of the polypeptide transforms into PPII-helix conformation, which generates an internal
twisted force in the aggregates, forming a novel twisted aggregate morphology. The research results can provide a
new strategy for the directed design of hierarchical structures.
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