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[Abstract] Biomineralization is the biological process by
which organisms produce inorganic minerals within a regulated
microenvironment through the coordinated actions of cells and
the extracellular organic matrix. It underpins the formation of
mineralized tissues such as bone, teeth, and shells. During this
process, mineral nucleation, crystal growth, and hierarchical
assembly are tightly regulated by specific matrix proteins. In
recent years, functional amyloid proteins have attracted
considerable  attention for  their regulatory role in
biomineralization due to their unique structure, remarkable
mechanical stability, and self - assembly capability. Increasing
evidence indicates that functional amyloid proteins, together
with their intrinsically disordered precursor proteins, play
critical roles in controlling mineral nucleation, crystal growth,
and the hierarchical organization of mineral phases in wvivo.
Although amyloid proteins are best known for their association
with neurodegenerative diseases such as Alzheimer’s disease,
their unique self - assembly behavior has also opened new
opportunities in biomaterials, regenerative medicine, and
nanotechnology. This review systematically summarizes both
classical and non - classical theories of biomineralization,
discusses the structural characteristics of amyloid proteins and
the molecular mechanisms underlying amyloid - mediated
mineralization, and highlights recent advances in the
application of amyloid proteins for the biomimetic regeneration
of mineralized tissues, particularly bone and dental hard tissues.
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FEEWE MRS W HERN, ERNE LW
WIFE I £ 5 LA X IDP 88 4 3 — F 41 % B K
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1. & 3 A 32 b« & 3 i i (classical
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e g BEDIRIRE &R EKTE,

2. F & Mo M i 42 £ H R A i 42 (non-
classical crystallization pathways, NCCP) 48 H 7 K #
HY 7 46 W B 7 A Tk A% ] #% (pre-nucleation clusters,
PNC), ix 268 F Bl #% & A - T AL B 1 A RE
HEREHREZHT WA, G ATNAF
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fuAARE M s A ESY EEF TR RET
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precursor, PILP) 3 it 52 CPA By & Z 2E (4, © 58 T
3E Jx J& & B (non-collagenous proteins, NCP) 7 JiX J&
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By 25 S AL T A B CPA 3 11, Ho b o R4 4 e fw
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B 45 (amorphous calcium phosphate, ACP) £ % 7£ ¥
FAr & IR b 2 A B, iRk 5 E fo B E Y
K, $REuAEZEERT FEFRT AR K
BEH T %, B #,PNCHE it fn PILP 6 £ 5 & #%
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%o PNCHEib 52 5o JE sy AR AR A, T PILP 22 36 1
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B UMk 2 18, RE A8 ~ 12 nm, AR G EA £
[ 8 2 X B-sheet, H B-sheet 4T T 4F 4 K 4, B 4
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# 8] 5 5 £ M3 &K B (hydroxyapatite, HA ) £ & #4 [8]
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SEAF T ERENMRRERERE AR RT,
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BRI EHF AT EERRET £ TR
W&, B R T w AW
AR R ), Wt EREE e RERN
ZAMOETE LN, P RAE PR A J A
TR, Ol R AR AREEN TN T EER
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TCEP]5 & & ¥ W Z s K £ 1R KB, 7 LLA
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ft &S B-sheet Rty B & % & o 74 W B = 3 1L TCEP
FROWLDTH _wmBLAR, HROMEELEEE
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