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 Abstract

Protein aggregation is a critical factor in the development and progression of several human 

diseases, including Alzheimer's disease (AD), Huntington's disease, Parkinson's disease, and 

type 2 diabetes. Among these conditions, AD is recognized as the most prevalent progressive 

neurodegenerative disorder, characterized by the accumulation of amyloid-beta (Aβ) peptides. 

Neuronal toxicity is likely driven by soluble oligomeric intermediates of the Aβ peptide, which 

are thought to play a central role in the cascade leading to neuronal dysfunction and cognitive 

decline. In response, numerous therapeutic strategies have been developed to inhibit Aβ 

oligomerization, as this is believed to delay the formation of Aβ protofibrils. Traditional 

research has focused on discovering small molecules or peptides that antagonize Aβ 

oligomerization. However, recent studies have explored an alternative approach—developing 

ligands that stabilize the Aβ peptide in its α-helical conformation. This stabilization is thought 

to alter the peptide's natural aggregation kinetics, shifting it away from toxic oligomer 

formation and toward less harmful states. Crucially, by maintaining Aβ in this α-helical form, 

these ligands have been shown to rescue the peptide's associated cytotoxicity, offering a 

promising mechanism to mitigate the detrimental effects of Aβ in AD. While challenges 

remain, including treatment costs and side effects like ARIA (amyloid-related imaging 

abnormalities), anti-Aβ drug development represents a major advancement in Alzheimer’s 

research and therapeutic options. This brief review aims to highlight the development and 

potential of these α-helix-stabilizing ligands as antagonists of Aβ aggregation, focusing on 
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their interactions with Aβ and how these compounds induce and maintain secondary structural 

changes in the Aβ peptide. Notably, this innovative strategy holds promise beyond Aβ-related 

pathology, as the fundamental principles could be applied to other amyloidogenic proteins 

implicated in various amyloid-related diseases, potentially broadening the scope of therapeutic 

intervention for multiple neurodegenerative conditions.

Introduction

The self-assembly of peptides or proteins into fibril species is implicated in a wide range of 

degenerative diseases, collectively known as protein misfolding disorders. 1, 2 These diseases 

are characterized by the transition of specific peptides or proteins from their normal, functional, 

and soluble forms into highly ordered aggregates or fibrils. This structural transformation is 

associated with the loss of native function and the gain of toxic properties, contributing to 

disease progression. Pathological aggregation examples include the formation of amyloid 

fibrils by Amyloid β (Aβ) peptides in Alzheimer’s disease (AD), α-Synuclein in Parkinson’s 

disease, the polyglutamine (polyQ) expansion of huntingtin in Huntington’s disease, β2-

microglobulin in Hemodialysis-related amyloidosis, and Islet amyloid polypeptide (IAPP) in 

type-2 diabetes.3, 4 AD, the most common form of neurodegenerative disorder, is particularly 

associated with the Aβ peptide accumulation. These peptides initially exist in soluble forms 

but ultimately undergo structural reorganization into highly stable amyloid fibrils that deposit 

in the brain. Aβ peptides, derived from the transmembrane region of the amyloid precursor 

protein (APP), are generated through enzymatic cleavage, with Aβ40 and Aβ42 being the most 

prevalent isoforms.5 In aqueous solutions, both peptides predominantly adopt random coil 

conformations.6 In the presence of agents such as hexafluoroisopropanol (HFIP) or sodium 

dodecyl sulfate (SDS), both peptides adopt an α-helical structure spanning residues 15–24 and 
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29–35.7-10 Both Aβ40 and Aβ42 are found in amyloid plaques, a hallmark of Alzheimer’s disease. 

Additionally, both peptides interact with cellular components to cause oxidative stress, 

inflammation and synaptic dysfunction.10 Despite their similarities, the secondary structures of 

Aβ40 and Aβ42 differ slightly, as Aβ42 adopts a more rigid conformation at its C-terminus.6, 12 

Under identical conditions, Aβ42 exhibits a greater tendency to aggregate compared to Aβ40, 

making it the principal component of amyloid plaques and more neurotoxic.11  Despite the 

presence of these fibrils in AD pathology, it is now widely accepted that the oligomeric 

intermediates of Aβ, particularly Aβ42, play a more critical role in neurotoxicity. Studies have 

demonstrated that soluble Aβ oligomers, rather than mature fibrils, are the key drivers of 

synaptic dysfunction and neuronal death, making them the primary neurotoxic species involved 

in the onset and progression of AD.14, 15 Aβ oligomers contribute to both synaptic dysfunction 

and neurotoxicity, two distinct yet interconnected processes in Alzheimer’s disease. The Aβ 

concentration required for synaptic dysfunction is in nanomolar, leading to the impairment of 

synaptic signaling and plasticity.16, 17 Multiple mechanisms might be involved, including 

receptor dysfunction, LTP inhibition, spine loss and so on.18, 19 The Aβ concentration required 

for neurotoxicity is in micromolar, which involves multiple potential mechanisms behind it.20-

22 Membrane disruption plays a critical role in neurotoxicity where Aβ oligomers interact with 

lipid bilayers, forming pore-like structures.23 These pores would disrupt ion homeostasis by 

allowing uncontrolled calcium and other ion flux. Besides, Aβ oligomers would generate 

reactive oxygen species, causing lipid peroxidation, protein oxidation, DNA damage and so 

on. Some other factors are also included, like mitochondrial dysfunction, neuroinflammation.24 

As understanding of Aβ oligomerization has evolved, therapeutic strategies have shifted toward 

targeting these early-stage aggregates. Inhibiting the formation of toxic Aβ oligomers offers a 

potential approach to slowing or halting disease progression before irreversible neuronal 

damage occurs. This has led to the development of various ligand-based strategies designed to 
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interfere with the oligomerization process. These ligands aim to either prevent Aβ peptides 

from assembling into oligomeric species or destabilize pre-existing oligomers, thereby 

reducing their neurotoxic effects. Given the complexity of Aβ aggregation and its central role 

in AD pathology, further research is crucial to fully elucidate the mechanisms driving 

oligomerization and to optimize therapeutic approaches. Ongoing efforts continue to explore 

the structural and kinetic properties of Aβ aggregation, aiming to identify more potent and 

selective inhibitors capable of mitigating the toxic effects of Aβ oligomers and offer new hope 

for patients with Alzheimer’s disease and other amyloid-related disorders.

    One promising approach in combating Alzheimer’s disease involves the use of small 

molecules, which present several distinct advantages. First, small molecules exhibit excellent 

stability in biological fluids and tissues, maintaining their functional integrity in complex 

physiological environments. Additionally, they possess the crucial ability to penetrate the 

blood-brain barrier (BBB), a significant challenge in developing neurodegenerative treatments. 

This capability makes small molecules particularly attractive for targeting brain-associated 

diseases such as Alzheimer’s.25 The initial breakthrough in small molecule inhibitors of 

amyloid formation was inspired by the discovery that Congo red and Thioflavin-T (ThT) could 

effectively block amyloid assembly in various proteins, including Aβ40/42 and IAPP.26, 27 Up to 

now, a wide range of small molecule inhibitors of amyloid aggregates, including polyphenols, 

have been reported. 28-31 However, a notable disadvantage of polyphenol compounds is their 

lack of specificity as aggregation inhibitors,32, 33 which hinders their progression to clinical 

trials.

  One potential method for preventing Aβ oligomerization leverages the precise targeting 

abilities of antibodies. By designing antibodies that bind selectively to monomeric amyloid 

precursors, the formation of oligomeric structures can be halted. This inhibition of Aβ 

aggregation has shown considerable promise in reducing neurotoxic effects and slowing the 
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advancement of Alzheimer’s disease.34-36 However these antibodies could have nonspecific 

binding with some antigens, leading to potential adverse effects. 37 Aducanumab, lecanemab, 

and donanemab are monoclonal antibodies recently approved for AD treatment. They target 

Aβ aggregates, aiming to mitigate AD progression. Among these, Aducanumab selectively 

binds to Aβ aggregated species, demonstrating significant reduction in amyloid plaques.38 

Lecanemab would bind selectively to soluble Aβ protofibrils and aggregation intermediates, 

promoting the clearance of protofibrils.39 Donanemab binds specifically to N-terminal 

pyroglutamate Aβ, which is prevalent in deposited plaques, aiming to slow down disease 

progression.40 Amyloid-Related Imaging Abnormalities (ARIA) are common adverse effects 

of amyloid-clearing therapies, particularly monoclonal antibodies like aducanumab, lecanemab, 

and donanemab.41 The two main types are ARIA-E and ARIA-H, where ARIA-E is suggestive 

of vasogenic edema or sulcal effusion, caused by fluid leakage into the brain parenchyma, 

ARIA-H is suggestive of microhemorrhages or superficial siderosis, resulting from vascular 

damage and deposition of blood breakdown products.42 After amyloid-clearing antibodies 

target Aβ within cerebral vessels, the vessel walls might be destabilized and more permeable, 

leading to leakage of fluid into the brain parenchyma, microvascular damage and bleeding.43 

The binding of monoclonal antibodies to Aβ deposits might also trigger an immune response, 

leading to local inflammation in the blood vessel walls. Such inflammatory response 

exacerbates endothelial dysfunction and contributes to ARIA-E and ARIA-H. Besides, the 

amyloid removal could disrupt the structural integrity of blood vessels and the Blood-Brain 

Barrier, leadind to fluid leakage and hemosiderin deposition.40, 44, 45

Molecular chaperones have been employed as another approach to counteract amyloid 

formation. Among them, the BRICHOS chaperone has been shown to inhibit Aβ 

oligomerization by specifically interacting with the second-nucleation region, a key site 

responsible for generating neurotoxic oligomeric species.46 A solvent-exposed β-strand 
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spanning residues 26-28 on Aβ42 was specifically recognized by a Bri2 BRICHOS variant. 

Notably, even at low BRICHOS ratio, fibril-catalyzed nucleation was effectively blocked, 

indicating the recognized site serve as a catalytic aggregation hotspot.47 The success of 

BRICHOS underscores the crucial role of chaperones in mitigating amyloid aggregation-

induced toxicity by specifically targeting the surface of amyloid fibrils, thereby disrupting the 

catalytic cycles involved in aggregate formation. Building on this, researchers discovered that 

heat shock protein 70 (Hsp70) also inhibits Aβ fibril growth by blocking the fibril ends.48 

Additionally, other chaperone systems have been identified as effective anti-aggregation agents, 

49, 50 making it possible to reverse amyloid fibrils despite the thermostability of those rigid β-

sheet-rich structures. 51, 52 Taken together, these findings highlight a promising future for the 

use of natural or engineered proteins in combating aggregation-induced diseases, while also 

offering valuable insights into the underlying mechanisms of aggregation-related pathologies.

Synthetic β-sheet mimics have been widely studied for their ability to inhibit amyloid 

formation by specifically recognizing amyloid peptide species.53-55 The inhibition mechanism 

depends on the high specificity and strong affinity for the aggregation core region, which would 

otherwise progress into oligomers and fibrils.53, 56-59 Using a similar approach, incorporating 

N-methyl or N-amino modified amino acids into the core sequence enables precise hydrogen 

bonding with the target regions while preventing further amyloid peptides oligomerization.60, 

61 

Hamilton and colleagues recently developed synthetic foldamers as inhibitors of amyloid 

formation in Aβ42, IAPP, and other proteins. 62-66 Foldamers adopt distinct conformations due 

to interactions between their subunits. By varying the backbone and functional groups, 

foldamers can access a wide range of molecular architectures, allowing them to interact with 

numerous biomolecules in a structure- and sequence-specific manner, making foldamers highly 

promising for the discovery of novel agents in biomolecular targeting. 
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This brief review highlights a promising approach for inhibiting Aβ oligomerization, which 

involves unnatural foldamers that interact with Aβ to prevent further aggregation (Figure 1). 

This strategy has been shown to redirect Aβ into nonamyloid structures, thus preventing Aβ 

neurotoxic oligomeric formation. As mentioned above about the nearly identical secondary 

structures of Aβ40 and Aβ42 in solution conditions like SDS or HFIP, the inhibition strategy 

present in the review is applicable to both Aβ40 and Aβ42.

 

Figure 1. The schematic illustration of helical Aβ peptide stabilized by foldamer.

Oligoquinoline-based foldamer attenuates Aβ oligomerization and cytotoxicity

    Foldamers are molecules synthesized to replicate the structural and functional properties 

of natural polymers, such as proteins, polysaccharides, and nucleic acids. 67-70 These structures 

are usually stabilized through non-covalent interactions. Despite significant advancements in 

foldamer research, recent studies have focused on those employing amide bonds to form 
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intramolecular hydrogen bonds that constitute their structural frameworks.64, 71, 72 As a class of 

foldamer, oligoarylamides can adopt diverse secondary structures, enabling interactions with 

various biomolecules, notably in preventing the aggregation of human islet amyloid 

polypeptide (IAPP).73-76 Particularly, Hamilton’s group has leveraged the quinoline framework 

to modulate Aβ aggregation and its related cytotoxicity. 

    NMR-based investigation into the structure of Aβ40 revealed several key domains within 

the peptide, primarily between residues His 13 and Val 24. 8 Given the well-established role of 

the 16KLVFF20 region in initiating Aβ aggregation, the researchers synthesized a library of 

oligoquinolines comprising four subunits, aiming to disrupt and stabilize the central region 

through protein-protein interactions. (Figure 2a) Among these compounds, molecule 5 

emerged as the most potent antagonist of Aβ aggregation, completely suppressing aggregation 

at an equimolar ratio. Structure-activity relationship (SAR) studies demonstrated that quinoline 

5 binds specifically to the central region of Aβ in a sequence-dependent manner, emphasizing 

the critical role of foldamer side chains in inhibiting Aβ aggregation. Following the 

identification of the lead compound, the researchers explored whether compound 5 induced an 

α-helical conformation in Aβ. Typically, Aβ transitions from a random coil to β-sheet structures, 

however, in the presence of compound 5, as observed in Fig 2f and g, the double minimum 

peaks were detected at 208 nm and 222nm, indicating that it adopted and maintained an α-

helical conformation throughout the assay. A 2D NMR spectrum was utilized to identify the 

binding regions between compound 5 and Aβ, (Fig 2h) revealing significant chemical shifts in 

residues from His 13 to Val 24, particularly in His 13-Lys 16 and Leu 17-Phe 20 segments, 

which delineate the binding region of quinoline 5. Biophysical assays, including negative 

staining transmission electron microscopy (TEM) and enzyme-linked immunosorbent assay 

(ELISA), confirmed the effectiveness of compound 5 in inhibiting Aβ oligomerization in vitro. 

Subsequently, the researchers assessed whether compound 5 could mitigate Aβ aggregation-
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induced cytotoxicity by preventing its aggregation. Using the N2a cell line, cell viability 

improved significantly from 45% to 89% in the presence of compound 5. Confocal assays 

further showed that compound 5 co-translocated with Aβ to the mitochondria, indicating strong 

binding affinity even under cellular conditions.

In summary, the authors successfully optimized compound 5, which interacted with Aβ with 

high specificity, as confirmed by both biophysical and cell-based assays. Presumably, there 

have been multiple interactions between compound 5 and the Aβ peptide, including salt bridges, 

hydrophobic interactions, and other non-covalent forces. 
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Figure 2. a), Generic scheme for the chemical structures of quinoline foldamers. b), Chemical structure 

of quinoline 5. c), 3D model of quinoline 5.77 d), The partially folded NMR structure of Aβ40 used to 

highlight the binding region of quinoline 5 (turquoise labeled). e), top view of oligoquinoline foldamer. 

f), Circular dichroism of 20 μM Aβ40 at 0 h and 24 h. g), Circular dichroism of Aβ40 at multiple time 

points in the presence of equimolar amount of 5. h), Overlay of 1H-15N HSQC NMR spectrum of 60 

μM Aβ40 in the absence and presence of 5(15N-Aβ40 : 5 = 1 : 2)

Oligopyridylamide-based α-helical mimetics modulated Aβ self-oligomerization.

Hamilton and colleagues have also explored the potential of a pyridylcarboxamide scaffold as 

an inhibitor of Aβ aggregation (Figure 3).78 Through library screening, two lead candidates, 

ADH-31 (Figure 3a) and ADH-41 (Figure 3b), were identified as effective inhibitors. These 

compounds exhibited strong antagonistic activity against Aβ aggregation, potentially targeting 

distinct regions. Subdomain 1 consists of a positively charged region (His13-His14-Lys16) and 

a hydrophobic segment (Leu17-Val18-Phe19-Phe20), while subdomain 2 encompasses a 

negatively charged region (Glu22-Asp23) alongside a hydrophobic area (Leu17-Val18-Phe19-

Phe20). To interact directly with Domain 1, the authors designed oligopyridylamides featuring 

hydrophobic groups and negatively charged side chains.65 It was discovered that Aβ 

aggregation was fully inhibited at an equimolar concentration of ADH-31. A variety of 

biophysical and biochemical techniques, including Dot blot, Circular Dichroism (CD), TEM, 

2D NMR, and cell-based assays, were employed to evaluate ADH-31's bioactivity. The results 

indicated that ADH-31 likely binds to subdomain 1, stabilizing a partial helix conformation of 

the peptide, aligning with the initial objective of developing agents to stabilize the central 

region of Aβ. 

Conversely, the positively charged tripyridylamide ADH-41 was specifically designed to 
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target Domain 2 and was identified as a highly effective inhibitor of Aβ aggregation.64 Unlike 

ADH-31, ADH-41 was shown, through 2D NMR studies, to interact with subdomain 2. This 

domain contains two negatively charged residues, Glu22 and Asp23, forming a central 

negatively charged region. The negatively charged region composing Glu22 and Asp23, 

through forming toxic turn, has been shown to play critical role on Aβ42 -mediated cytotoxicity. 

In addition, multiple mutation sites related to familiar Alzheimer’s disease are distributed at 

Glu22 and Asp23, indicating the important role of this region in AD development. 21, 22, 79, 80 

Accordingly, by incorporating primary amines, ADH-41 could form electrostatic interactions 

with Glu22 and Asp23, while also engaging in hydrophobic-hydrophobic interactions with 

adjacent hydrophobic residues. These combined interactions facilitated ADH-41 efficient 

inhibition of Aβ oligomerization.

    

Figure 3. a), Chemical structure of ADH-31 and the potential binding region from Aβ with side 

chains being labeled. b), Chemical structure of ADH-41 and its potential binding region from Aβ with 

side chains being labeled. c), trispyridylamide scaffold 81
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Helical γ-peptide foldamers trap monomeric Aβ42 peptide 

Over the last few years, researchers have developed a class of constrained heterocyclic γ-amino 

acid, composed of 4-amino(methyl)-1,3-thiazole-5-carboxylic acids, termed ATC. ATC 

foldamers would adopt a 9-helix scaffold resembling a 310 helix, with a helical radius being 2.0 

Å and helical pitch reaching 12.0 Å. The backbone exhibits low dependency on the nature of 

side chains. The projection of  residues in ATC foldamer is rigid and predictable,82 rendering 

ATC an ideal scaffold for interactions with potential biomolecules through PPIs. The 310 helix 

has been proposed to be an intermediate in Aβ transition from α-helix to β-sheet.  Consequently, 

researchers selectively chose the side chains to target the transient helix domain within Aβ, 

preventing its conversion into cross-β-sheet rich structures.

The researchers prepared two series of compounds for inhibition testing. Hydrophobic 

residues, including isobutyl and benzyl groups, were introduced to form hydrophobic 

interaction specifically with amyloid sequence 16KLVFF20. Cationic aminobutyl substituents 

were proposed to interact with negatively charged residues of Aβ42 (Asp1, Glu3, Asp7. Glu11, 

Glu22, Asp23 and A42). NMR and Circular Dichroism (CD) analyses corroborated the C9 

helical pattern model. Ultimately, compound 6 was identified as completely inhibiting Aβ42 

aggregation at a 10:1 ratio.83 Additionally, compound 6 demonstrated effectiveness in hIAPP 

inhibition, reducing the maximum fluorescence intensity to 40% of the control group in which 

no inhibitors were added. Multiple assays, including TEM, mass spectrometry, and capillary 

electrophoresis, supported the efficacy of foldamer 6 as a potential inhibitor of Aβ aggregation.
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Fig 4. a) Chemical structures of ATC foldamers showing the organization of thiazole residues and 

γ-side chains. b) Side view and top view of the ATC foldamer single crystal structure.84 c) Chemical 

structure of compound 6.

Sulfonyl-γ-AApeptides inhibit Aβ42 aggregation

Our group has focused on the development of a novel class of foldamers termed Sulfonyl-γ-

AApeptides over the past decade. Single crystal structures indicated such foldamer adopt a 

rigid 414-helix scaffold with minimum dependence on the nature of side chains. Unlike natural 

helix domain, both sulfonamido moieties structure and intramolecular hydrogen bonds confer 

robust helical stability of the foldamers, as well as  the proteolytic resistance and high diversity 

for potential pharmaceutical and material applications.85-88 Thus, it was speculated that 

stabilizing partial helix domain in Aβ through recognition of its surface could prevent Aβ 
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aggregation. 

 By closely examining the α-helical structure of Aβ40 (PDB: 1BA4), we identified three 

potential domains that could be crucial for designing ligands to recognize and stabilize the Aβ 

helix: cationic domain 1, comprising primarily positively charged or polar residues (H13, H14, 

Q15, and K16); hydrophobic domain 2, containing the aggregation-prone hydrophobic 

fragment (L17, V18, F19, F20, and A21); and anionic domain 3, composed of negatively 

charged residues (E22 and D23). We hypothesized that ligands with complementary 

hydrophobic and charged groups capable of simultaneously targeting multiple domains of the 

Aβ helix could bind and stabilize it through both hydrophobic and electrostatic interactions. 

To investigate this, we designed a series of sulfonyl-γ-AApeptides, based on the helical 

folding pattern of sulfonyl-γ-AApeptides, incorporating a variety of side functional groups, and 

assessed their potential to target the helical structure of Aβ. After several rounds of 

optimizations, we identified lead compound Ab-6 as the most potent inhibitor of Aβ 

aggregation.89 Thioflavin T (ThT) assays revealed no visible fibril positive signal, corroborated 

by TEM analysis and dynamic light scattering (DLS)  result. Circular dichroism (CD) and 

NMR spectra indicated that Ab-6 effectively induced the helix subdomain within Aβ, with 

pronounced shifts in the targeted residue regions. Cell based assays demonstrated that Ab-6 

could interact with Aβ under cellular conditions and co-localize onto the mitochondrial 

membrane. 
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Fig 5. a) Chemical structures of sulfonyl-γ-AApeptides. “a” and “b” denote the chiral and sulfonyl 

side chains. b) side and top view of  sulfonyl-γ-AApeptides. c) Chemical structure of Ab-6. d) Helical 

wheel of sulfonyl- γ -AApeptide illustrating side chains distribution. e,f) Hypothesized interactions 

between Ab-6 and Aβ side chains. 

Conclusion

The accumulation of protein aggregations species, characterized as the histopathological 
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signature of amyloid diseases, results from the formation of cross-β-sheet amyloid fibril 

deposits both intracellularly and extracellularly, has become a defining feature of various brain 

disorders.90-98 Consequently, the accumulation of these protein aggregations has been proposed 

as the driving force in their pathogenesis. Therapeutic options targeting different stages in 

neurodegenerative diseases, such as protein production, chaperone-mediated refolding, and 

degradation via autophagy or proteasome pathway, are under extensive investigation. Apart 

from recently FDA-approved monoclonal antibodies, like Aducanumab, lecanemab, and 

donanemab, research into other therapeutic agents for Alzheimer's disease is continuing 

robustly. As of January 2024, the Alzheimer's disease drug development pipeline included 164 

clinical trials assessing 127 unique drugs. Of these, 48 trials were in Phase 3, evaluating 32 

drugs; 90 trials were in Phase 2, assessing 81 drugs; and 26 trials were in Phase 1, testing 25 

agents. These trials encompass a range of therapeutic approaches, including disease-modifying 

biologics and small molecules, cognitive enhancers, and treatments targeting neuropsychiatric 

symptoms.99 This work will focus on the highlights of the recent development of de novo 

foldamers as antagonists of Aβ aggregation through recognition and stabilization of the Aβ 

helix domain.

Employing diverse scaffolds to interfere with proteins has been utilized across various 

disciplines, and the modulation of the structure and function of amyloid proteins through 

artificial foldamers represents a recent innovation. Over the past few years, Hamilton and their 

colleagues have pioneered approaches elucidating pathways for designing potent inhibitors of 

Aβ and IAPP. By employing different scaffolds, the researchers successfully identified 

oligoquinoline and oligopyridylamide-based foldamers as effective antagonists toward Aβ 

oligomerization. The stabilization of helix domains by foldamers occurs through various 

interactions, including electrostatic interaction, hydrogen bonding, hydrophobic effects, and 

some other forces. Ongeri group has concentrated on the development and potential application 
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of de novo γ-Peptides. By recognizing the advantageous effect of cationic amines in 

antagonizing Aβ amyloidogenesis independently of Hamilton’s group, they identified lead 

compounds as Aβ inhibitors. By leveraging  these previous reports on de novo foldamers design 

principles for inhibiting Aβ amyloidogenesis, along with the unique characteristics of sulfonyl-

γ-AApeptides, our group has also optimized lead compound Ab-6 as an Aβ antagonist. CD 

spectra indicated that the helix conformation was induced within Aβ throughout the assays, 

while 2D NMR spectra confirmed the conformation change and potential binding regions. Cell-

based assays provided insight into how these foldamers enhance cell viability by binding to Aβ 

in a cellular environment. 

As suggested by Teplow et al., certain strategies may lead to ideal therapeutics agents for 

targeting Aβ oligomerization.100 One approach focuses on modulating the conformational 

arrangement of the monomeric Aβ to influence its downstream functions and prevent 

aggregation, while another seeks to  destabilize oligomeric species to inhibit the fibril growth. 

Foldamer-based intervention in Aβ oligomerization are particularly promising from both 

perspectives, as misfolded Aβ peptide may either be rearranged into partially helix 

conformation  or their oligomerization can be inhibited, thereby reducing toxicities. This work 

highlights several recent studies employing the former strategy, wherein researchers utilized 

foldamers to modulate Aβ oligomerization into Aβ helical forms. Overall, foldamers hold 

considerable promise in advancing our understanding and development of therapeutic agents 

for the treatment of Alzheimer's disease.
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