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Figure 1 Chiral assembly of nanoparticles. (a) The derived formula of g-factor; (b) scheme of the relationship between extinction coefficient and
wavelength of chiral substances; (c) scheme of the relationship between absolute value of g factor and ratio of left and right polarized light wavelength
difference to half peak width; (d) based on the derived new formula of g-factor, the scheme of gold nanorod assembly induced by various chiral
macromolecules: (i) glutathione oligomer, (ii) amyloid polypeptide fiber, (iii) protein, and (iv) chiral polymer (color online).
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Figure 2 Chiral assembly of gold nanorods induced by GSH oligomers. (a) Scheme of chiral end-to-end assembly of gold nanorods by GSH
oligomers formed in the CTAB bilayer on the nanorod surface; CD spectra of self-assembly of Au nanorods induced by L-GSH oligomers (b) and
unimors (c); representative transmission electron microscopy (TEM) images of SiO, shell-covered self-assembly nanostructures of Au nanorods

induced by L-GSH oligomers (d) and unimors (e) [19] (color online).
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Figure 3 Chiral assembly of gold nanorods induced by chiral polymers. (a) Scheme of the synthesis of chiral syndiotactic polymers by RAFT
polymerization; (b) chiral assembly of gold nanorods covered by CTAB bilayer induced by chiral polymers; (c) CD spectra of the gold nanorod
assemblies induced by polymers with different molecular weights [28] (color online).
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Figure 4 Precise co-assembly of gold nanorods and human islet amyloid polypeptide (hIAPP) to construct long-range ordered nanohelices with high
g-factor (up to 0.12) and naked-eye detection for screening amyloid inhibitors in complex biological media. (a) Schematics of the assembly process of
hIAPP with gold nanorods; (b, ¢) TEM images of nanohelices; (d) reconstructed cryo-TEM tomography images of the left-handed nanohelices;
extinction (Ext.) (e), CD (f), and g-factor (g) spectra for the coassembly of hIAPPs and gold nanorods; (h) photographs of the setup for naked-eye
detection of the nanohelices with giant optical rotatory properties; (i) scheme of parallel light passing through two mutually perpendicular polarizers
using the strong optical rotation of the nanohelical fiber; (j) photographs of the nanohelices for the evaluation of amyloid fiber inhibitors (upper:

EGCG; lower: D-NFGAIL) [29] (color online).
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Figure 5 Chiral assembly of nanoparticles induced by serum protein. (a) CD and (b) absorbance spectra of five SA induced chiral assembly of gold
nanorods; the cryo-TEM (left), 3D reconstruction (middle), and schematic images (right) of the chiral assembled nanostructures induced by HSA (e, g)

and BSA (f, h) at pH 7.4 (e, f) and pH 6.4 (g, h) (color online).
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Abstract: Chirality is an important property and widely prevalent in biological systems. Sensing chirality changes of

biologic structures could be a potential tool for observing and understanding the physiological state and pathological

changes. However, because of the week optical chiral signals of biomolecules and complex biological environment, it is

difficult to detect and interpret their chirality changes. Based on surface chemistry of nanoparticles and supramolecular

interactions, our research team has developed a series of approaches for macromolecular-induced chiral assembly of

surface plasmonic nanoparticles with strong chiral signals. The chiral signals have been transferred from ultraviolet to

the visible-near infrared region. The chiral signals were significantly amplified by the formation of long-range-ordered

nanohelices, which were used for the detection of chirality changes of amyloid fibrils under complex biological

environments. Based on the work of our team, we introduced the recent progress in macromolecular-induced chiral

assembly of surface plasmonic nanoparticles, and discussed the current challenges and future development perspectives

in the field.
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