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Fig. 1 Design of cyclic—peptide inhibitors of amyloid formation
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Fig. 2 Difference between the working mechanisms of catalysts and inhibitors of amyloid formation
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Table 1 Peptide inhibitors targeting AB, Tau and a—syn fibril formation
R1 F3FAB. Tau, a—synZF4E{ B % AL &I

i eI il Xt HAR S0
I KLVFF YL T AB [38]
2 RDLPFFPVRIDGABII) YL OATEE RS AP [40]
3 LPFFDGAB5) YRR AT T 5 AB [41]
4  KLVFFKKKK,KLVFFEEEE LRYERZ AT T 5 AP [42]
5 Ac-LPFFD-NH, YL ORT LT AB [47]
6  LPYFD-NH, YL ORTEIT AB [43-44]
7 Ac-VPIVYK-NH, UL P Tau-PHF6 [50]
8  Ac-VQPVYK-NH, YO T Tau-PHF6 [50]
9 DVQMINKKRK(MINK) YL OATEE RS Tau [51]
10 DVQWINKKRK (WINK) Y% AT T A Tau [51]
11 DVWMINKKRK (W-MINK) YL AT TS Tau [51]
12 Tau(258-360)-AK280/1277P/1308P YL DT TS Tau [52]
13 RGGAVVTGR-NH, YERZORTERS o-syn [55]
14 RGAVVTGR-NH, YL ORTERSI o-syn [55]
15 RGGACCTGRRRRRR-NH, YL ORTERS o-syn [55]
16 Ac-PGVTAV-NH, YL ORTERS o-syn [57]
17 GAVVWGVTAVKKGRKKRRQRRRPQ(S62) YR AT T A a-syn [58]
18 K(Me-L)V(Me-F)F(Me-A)E-NH,(AB(16~22m)) A A AP [60]
19 KKLVF(Me-F)A-NH,(inL) S AL AB [59]
20 GAVVT(Me-G)VTAVA G AR 0-syn [63]
2] VAQKT(Me-V) =B LR AR P a-syn [64]
22 Kklvffa D& £ ik AB [68]
23 (Me-Dvffl-NH,(Apan) DR £ Jik AB [69]
24 D-[(chGly)-(Tyr)-(chGly)-(chGly)-(mLew) ]-NH,(SEN304) DEEEFIN AB [70-71]
25 klvfw-Aib DAL fik AB [73]
26 kklvf(Me-Pa(inD) DR Z ik AB [78]
27 a(Me-Dfvlkk(inrD) S AIDAL £ fik AB [78]
28 tlkivw DEEEAIN Tau [79]
29 gvlyvgsktr, rtksgvylvg DRI Z ik a-syn [80]
30 cyclo(17,21)-AB(1-28) 7NN AB [81]
31 cyclo-KLVFF, cyclo-klvff W2 Ik AB [82]
32 cyclo-KLVF(B-Ph)F W2 ik AB [83-84]
33 cyclo-VQIVY-“Hao” scaffold W2 ik Tau [85]
34  cyclo-KLAFFAE-“Hao” scaffold EINEE N Ap [87]
35  gshyrhispaqv(D1) BB I i AB [99]
36 rprtrlhthrnr(D3) BB AL O i AB [100]
37 ttslqmrlyypp(TD28) BB LI i Tau [67]
38  ppyylrmqlstt(TD28rev) BB LI i Tau [67]
39 dplkarhtsywy(MMD3) BB LI ik Tau [102]
40  ywvsthraklpd(MMD3rev) BB LI i Tau [102]
41 AP5, AP90, AP407, AP421 ) SRR AR A R AB [116]
42 PSMa3 A1) S TR AR A a-syn [118]

TR SEARART T RIS . FEARR IS
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Peptide—based Strategies for Treatment of Protein Misfolding Diseases’
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Abstract Misfolding of native soluble proteins and peptides into insoluble amyloid aggregates is associated
with a number of neurodegenerative disorders, including the most prevalent Alzheimer’s disease and Parkinson’s
disease, which generally lead to cognitive decline and motor deficits. Although multiple therapies have made it to
clinical trials, to date there are still no clinically effective treatments to cure these diseases or halt their
progression. Development of inhibitors that prevent amyloid aggregation and recognize the toxic species to
promote their clearance is one of the most important therapeutic strategies. Among different types of inhibitors,
peptide-based molecules are promising candidates due to their high specificity, low toxicity, high chemical
diversity, proteolytic stability and blood-brain barrier permeability after modification. Here we review the
progress in research of peptide-based inhibitors towards the amyloid aggregation of Alzheimer’s disease related
AP and Tau and Parkinson’s disease related a-synuclein. The peptide inhibitors summarized here have been
mainly generated through rational design based on the amyloidogenic sequences and fibril core structures or
through random selection from peptide libraries. These peptide molecules, both naturally occurring and synthetic,
can inhibit protein aggregation, disassemble amyloid fibrils, reduce cytotoxicity and some have been shown to
reduce brain damage and relieve cognitive and motor impairments in animal models. These studies demonstrate
the advantages of peptide-inhibitors as anti-amyloid drugs and will facilitate the discovery of new therapeutic

agents.
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