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Abstract: The biomimetic mineralization method with biological macromolecules as the core is one of the research hotspots
in the synthesis of bio-inorganic composite nanomaterials in recent years. As a multifunctional biomolecule, peptides not only
have designability, degradability and high biocompatibility, but also can self-assemble to form nanostructures of different di-
mensions in a specific solution microenvironment. Peptides can provide suitable biological templates for the controllable syn-
thesis of nanomaterials with different structures and functions, especially noble metal nano catalytic materials. Due to the
spatial limitation of the peptide assembly structure and its interaction with metal nanoparticles and reaction substrates, pep-
tide based noble metal nanostructures have the characteristic of enhancing the catalytic reaction and have broad application
prospects in the fields of organic synthesis, electrocatalysis and photocatalysis. In this review, we summarize the peptide
self-assembly and discuss the application of peptides template-mediated noble metal nanostructures in catalysis, it will pro-
vide new research ideas for the development of new nano catalytic materials.
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Fig. 1 Schematic diagram of the self-assembly of polypeptides into monomers, spheres, fibers, membranes, three-dimensional networks and

other structures and template mediating construction of functional metal nanomaterials
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PEARTE P 5l PR R B, R AR AR
FRAEEHAEALT Y ECSA #1850 14.2%, 1fii Pv/C fEALFH]
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and results of Pt/C11 and Pt/A6C11 nanoparticles electrocatalysis for oxygen reduction reaction (b) (41,

Schematic and results of Au/AB,s35 nanoparticles catalysis for the reduction of p-nitrophenol to p-aminophenol (a)

(2] ; schematic

schematics and results of

PVEY/AB 4., membrane catalysis for light splitting water to produce hydrogen and reducing CO, to CO (c¢) (41
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Catalyst applications of noble metal nanostructures templated by different peptide sequences

Peptide self-assembly

Peptide sequence Catalyst structure Application References
structure
Au nanoparticles
Monomer/ Protofibril/ Au nanobelts Reduction of p-nitrophenol
ABos.as - . . [52]
Fiber Au nanofibers to p-aminophenol
Au nanoflowers
Pd4/C6/Cl11
/C6.1 I/A6C1 L/C6AL1 Monomer Pd nanoparticles Oxygen reduction reaction( ORR) [54]
Two-dimensional Pt nanoparticle/
AB 16 wo-dimensiona nanoparhele Photocatalytic hydrogen production [49]
peptide membrane peptide membrane
Pt rticle/
AB 620 Two-dimensional peptide membrane 1.1anopa rele ORR [10]
peptide membrane
Pd nanoparticles/nanobelts/ Stille coupling/Reduction of
Monomer . . [57]
nanonetwork p-nitrophenol to p-aminophenol
3D nano scaffold AuPd alloy nanonetwork Olefin hydrogenation [63]
Pd/dendritic peptid
¢/ dendnie pephide Allyl alcohol hydrogenation [66]
scaffold ’
RS
Au/Pt nanoparticles
Monomer Au/Pt nanobelts ORR [67]
Au/Pt nanonetworks
Reduction of p-nitrophenol
Au nanonetworks eduction 0. p-nitropheno f62]
to p-aminophenol
AuPd nanoparticles ORR [68]
FlgA3 Monomer
AuPd core shell structure ORR/HER [59]
BP7A Monomer Pt nanowires ORR , methanol oxidation reaction (MOR) [ 60 ]
Reduction of p-nitrophenol
YC7 Monomer Polyhedral Au nanoparticles eduction of prnitropheno [53]
to p-aminophenol
. Hydrolysis of ammonia borane
K-PA 3D nano scaffold 3D Pt/TiO, nanonetwork [64]

to produce hydrogen
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Peptide self-: bl
Peptide sequence eptide sell-assembly Catalyst structure Application References
structure
Peanut-shaped AuPt nanoparticles ORR/HER [58]
71 Monomer Au nanoparticles Reduction ()f: p-nitrophenol to [65]
p-aminophenol
A3/AgBP1/AgBP2/ . .
Reduc f p- henol
AuBP1/AuBP2/GBP1/ Monomer Au nanoparticles eduction 0 . prnitrophenot to [55, 65]
. p-aminophenol
Midas2/Pd4/Z22
. [5] MATTHEW B D, KENNETH H S, RAJESH R N. Chemical Reviews
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