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Abstract: The origin of neurodegenerative diseases is linked to the abnormal folding of disease-associated 

proteins. The traditional amyloid hypothesis has been a focal point of research, but recent findings suggest a 

more complex picture. This review explores the role of physiological conformation of aggregation-prone 

domain (also known as prion-like low complexity domain) and multiple co-misfolded proteins in 

neurodegenerative diseases. We highlight the importance of targeting multi-heterotypic misfolded proteins for 

effective treatments and emphasize the irreversible neurodegeneration stemming from the loss of physiological 

folding in prion-like disease-causing proteins underscores the criticality of refolding. Additionally, we 

introduce the concept of ReproFold Therapeutics, a novel approach aimed at restoring the cellular prion-like 

folding of disease-causing proteins to rebuild normal cross-β interactomes and mitigate neurodegeneration. 

Baicalein, a potential drug candidate for this approach, shows promise in vitro and in animal models. 

Moreover, prion-like low complexity domains implicated in neurodegeneration are also associated with other 

disorders such as diabetes, cancers, and mental illnesses. Understanding the core pathology of 

neurodegenerative diseases and the broader implications of prion-like LC domains could revolutionize 

healthcare approaches and policies worldwide. 

Keywords: neurodegenerative diseases; prion-like low complexity domain; amyloid; SMN1;  

TDP-43; physiological cross-β interactome; baicalein; ReproFold 

 

1. Core Pathology of Neurodegenerative Diseases: Multiple Prions and Aberrant Physiological 

Cross-β Networks 

1.1. Amyloid hypothesis and multiple prions  

Neurodegenerative diseases pose significant challenges to healthcare systems worldwide. A 

characteristic feature of neurodegenerative diseases is the abnormal accumulation of misfolded 

proteins in the brain, contributing to the associated symptoms (1). The accumulation of misfolded 

proteins occurs early in the disease process and becomes more pronounced as the severity of the 

condition worsens (2). Genetic studies have linked mutated proteins, including amyloid beta, alpha-

synuclein, tau, TDP-43, and SOD1, to form protein aggregates and the development of these disorders 

(3,4,5,6,7). The prion-like behavior of misfolded alpha-synuclein, TDP-43, and tau plays a crucial role 

in neurodegenerative diseases, challenging the notion of localized aggregation. Understanding these 

dynamic processes is paramount for a comprehensive comprehension of disease advancement. 

Researchers have long explored the amyloid hypothesis, which suggests that amyloid deposition 

initiates a cascade of events, including neuroinflammation, oxidative stress, and synaptic 

dysfunction, ultimately leading to nerve cell degeneration and cognitive impairment (8). Protein 

conformational diseases involve aggregate formation due to destabilized α-helical structures and 

simultaneous development of β-sheet structures. These β-sheets form through hydrogen bonding 

between pleated structures of alternating peptide strands, requiring a pleated peptide sequence and 
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a β-sheet capable of accepting an additional strand. Advanced imaging techniques offer a nuanced 

view of amyloid aggregates, emphasizing the need to consider distinct conformations. Meanwhile, 

the recognition of soluble oligomers challenges the conventional understanding that only large 

fibrillar deposits contribute to neurodegeneration. Recent clinical trials targeting amyloid β proteins 

for removal through specific antibody treatments have shown limited efficacy in improving cognitive 

function, prompting a reassessment of the amyloid hypothesis's significance (9).  

The FDA's approval of Alzheimer's drugs like lecanemab and aducanumab, which act by 

reducing amyloid plaques, has ignited widespread debate. The core of the controversy lies in the 

observation that despite these drugs' effectiveness in decreasing amyloid levels, significant 

improvements in patients' cognitive abilities and daily functions remain unproven. Clinical trials 

have not shown these drugs to meet or surpass the Minimum Clinically Important Difference 

(MCID), suggesting that while statistical significance may be observed in scores like the Mini Mental 

State Examination (MMSE), these do not equate to meaningful clinical benefits for patients. Notably, 

critical aspects such as effects on functional dependence, caregiver burden, and behavioral issues 

have been underemphasized, despite their importance in assessing the full impact of treatment. This 

situation underscores the ongoing debate about the appropriateness of using amyloid reduction as 

the primary benchmark for Alzheimer's drug approval, raising questions about the true benefit of 

such treatments in real-world scenarios. Recently, Mark H. Ebell and colleagues from the University 

of Georgia conducted a meta-analysis that reviewed 19 studies with 23,202 participants, focusing on 

eight anti-amyloid monoclonal antibodies for Alzheimer's disease (10). This analysis, covering 

randomized controlled trials against placebos, revealed that these treatments do not offer clinically 

meaningful benefits. Importantly, they carry significant risks, notably amyloid-related imaging 

abnormalities (ARIA), such as edema and hemorrhage, with notable increased risks (NNH for ARIA-

edema = 9, symptomatic ARIA-edema = 86, ARIA-hemorrhage = 13). The study underscores that the 

risks and high costs of these antibodies outweigh their clinical benefits. The evolving understanding 

of neurodegenerative diseases highlights the need for comprehensive therapeutic strategies. 

We propose two factors that could influence these results. Firstly, the presence of co-misfolded 

protein pathology should be considered (11). Most individuals with neurodegenerative conditions 

exhibit multiple coexisting pathologies involving various misfolded proteins. For instance, patients 

with Alzheimer's disease (AD) may have deposits of amyloid beta, tau, synuclein, and/or TDP-43 

(12). Additionally, accumulating evidence suggests that, apart from self-propagation, these 

misfolded proteins associated with neurodegeneration can act as prions and cross-seed each other, a 

phenomenon known as heterotypic propagation in vitro (13, 14, 15). For instance, oligomeric tau has 

been shown to induce TDP-43 mislocalization, further complicating the disease's underlying 

mechanisms (16). Focusing on the removal of a single type of aggregate may lead to less efficient 

outcomes and prove ineffective in the long run, as the remaining misfolded proteins can continue to 

spread and aggregate, forming pathological inclusions. Future therapeutics should consider targeting 

the multi-heterotypic misfolded proteins for effective treatment. Secondly, neuron loss is largely 

irreversible, as the brain's ability to regenerate new neurons is limited in adult humans (17). In 

patients with AD or PD, the lost neurons are essential for memory formation, information processing, 

and decision-making (18). While there are treatments and interventions that can help manage 

symptoms and slow the progression of the disease, they cannot reverse the extensive neuron loss that 

has occurred by the time of diagnosis. Early detection and intervention remain critical in improving 

the quality of life for individuals affected by neurodegeneration. Treatments would be more effective 

when initiated in the preclinical stages of the diseases. 

1.2. Aberrant physiological cross-β Networks 

Proteins known to cause neurodegeneration, such as tau, TDP-43, and synuclein, possess a 

prion-like low-complexity (LC) domain (19, 20, 21). This domain is responsible for promoting protein 

condensation in both normal and pathological conditions. Mutations associated with inherited or 

sporadic cases of neurodegeneration often occur in this LC domain. The prion-like domain is a 

specific group of molecules characterized by their lack of a fixed or ordered three-dimensional 
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structure, known as intrinsic disorder (22). These intrinsically disordered proteins (IDPs) exhibit 

weak but highly cooperative and dynamic interactions, allowing for adaptability and flexibility (23). 

Upon binding to specific targets, unstructured proteins undergo a transformation to more ordered 

states. In the case of prion-like proteins, their structural disorder in the bound state can be either static 

or dynamic, resembling a prion-like cross-β configuration (24). Within cells, the prion-like LC 

domains can undergo phase separation, leading to the formation of membraneless structures like 

stress granules, paraspeckles, and nucleoids (25, 26). These prion-like LC domains serve essential 

biological functions, including DNA repair, chromosome organization, splicing, and transport of 

messenger RNA (mRNP) through homotypic and heterotypic cross-β polymerization (25, 26, 27, 28). 

However, during disease progression, it can also form toxic aggregates. Notably, unlike misfolded 

protein aggregates, the physiological prion-like condensation is reversible, temporary, and crucial for 

cell survival and regulated by post-modification and RNA. 

Our latest research has shown that disrupting the physiological prion-like cross-β interactions 

of SMN1 can lead to the formation of aberrant ribonucleoproteins (RNPs), aggregates of PFN1, and 

mislocalization of TDP-43 in spinal muscular atrophy (SMA) (29). These findings indicate that 

removing a single prion-like domain can trigger rearrangements in prion-like cross-β interactomes, 

resulting in aberrant RNP formation, and the collapse of prion-like cross-β interactomes, leading to 

aggregation of partner proteins such as TDP-43 and PFN1. These findings shed light on the intricate 

nature of prion-like interactions in normal cells and, crucially, their role in the onset and progression 

of neurodegenerative diseases. Figure 1 presents a model that delineates three cellular physiological 

abnormalities arising from the disruption of cross-β interactions of low complexity proteins, 

specifically prion-like protein A and protein B, in cells. These disruptions are caused by changes in 

the proteins' structure and can result in: (1). Amyloid cascade: This cascade is triggered when protein 

A undergoes a structural change and morphs into a pathological form, labeled as A'. This 

transformation sets off the amyloid cascade, a process that is widely recognized. (2). Mixed 

proteinopathies: Typically, prion-like proteins A and B form either heterotypic (AA) or homotypic 

(AB) cross-β interactions, essential for certain biological processes like the assembly of nuclear bodies 

through liquid phase separation. When protein A's normal structure is lost, and it transitions into A', 

protein B loses its regular interaction partner. This causes protein B to initiate a secondary amyloid 

cascade. The resulting misfolded structures, whether B’B’ or even A’B’, together with the primary 

cascade's A’A’, lead to mixed proteinopathies. (3). Cellular homeostasis dysfunction: Any remaining 

protein B may undergo degradation or potentially interact with other proteins, such as prion-like 

protein C or self-interact. Such interactions produce aberrant prion-like interactomes, for instance, 

aberrant hnRNPs. This shift culminates in cellular homeostasis dysfunction. To summarize, the three 

pathological processes, initiated by structural changes in the proteins involved, collectively result in 

the symptoms observed in neurodegenerative diseases. 
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Figure 1. Conceptual Model of Key Pathological Mechanisms in Neurodegenerative Diseases. This 

model emphasizes the critical role that compromised structural integrity of proteins with prion-like 

LC domains plays in the onset and progression of neurodegenerative diseases. It particularly sheds 

light on the pathological consequences arising from the loss of heterotypic interactions with prion-

like partners. The model delineates three intersecting pathways: amyloid cascade, mixed 

proteinopathies and cellular homeostasis dysfunction. Collectively, these pathways provide insights 

into the overlapping pathological features observed in neurodegenerative disorders, such as AD, PD, 

and ALS. Dashed lines represent support from in vitro experiments. 

2. Baicalein's ReproFold: Beyond Clearance of Misfolded Proteins to Restoration of Cellular 

Cross-β Interactome in Neurodegenerative Diseases 

Recently, in spinal muscular atrophy (SMA), we demonstrated that the loss of a prion-like 

domain of SMN1 leads to abnormal assembly of ribonucleoproteins (RNPs), multiple 

proteinopathies, and motor neurodegeneration due to the disruption of heterotypic cross-β 

interactions (29). This finding suggests that clearing existing misfolded protein alone is not enough 

to significantly improve patients' quality of life (30). Instead, it becomes essential to restore the 

cellular prion-like folding of disease-causing proteins and rebuild the normal prion-like cross-β 

interactome to bring the neurons back to a healthy state. Addressing neurodegenerative diseases 

effectively demands a strategy that not only addresses misfolded proteins but redirects them to 

restore prion-like folding and cross-β interactions. We have named this therapeutic approach 

‘ReproFold’.  

For many years, it was believed that addressing the misfolding and guiding these proteins back 

to their native cellular structure at early stage could potentially offer a groundbreaking solution for 

curing neurodegenerative diseases. However, the lack of identified compounds capable of achieving 

this has hindered the validation of this hypothesis. We recently investigated baicalein as one such 
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molecule, serving to validate the viability of this therapeutic avenue. We found baicalein remodels 

existing TDP-43 aggregates into an oligomeric state in vitro and functionally restores the bioactivity 

of misfolded TDP-43 proteins in cell-based models of ALS and genetic premature aging (31). From 

the data we've gathered, we propose the functional PLD (fPLD)-based therapy, as illustrated in 

Figure 2. Under normal physiological conditions, nascent polypeptides (P) evolve into functional, 

structured units that are perfectly suited to meet biological requirements. These units can exist as 

monomers, oligomers, or even complexes with other proteins, represented as (fP)n or (fPa)m-(fPb)n. 

The conformation of these polypeptides or functional units is dynamically influenced by various 

biological stimuli. However, when exposed to risk factors like aging, ROS, heavy metals, or 

pathogens, the natural folding and aggregation processes of these polypeptides or functional units 

become compromised. This leads to the creation of misfolded polypeptides (misP) and the 

pathological aggregates seen in neurodegenerative diseases, denoted as (misP)n or (misPa)m-

(misPb)n. To target TDP-43-related issues in such diseases, we've developed the “ReproFold” 

method, aiming to retain the functionality of oligomeric TDP-43 from misfolded TDP-43 via 

baicalein." Unfortunately, the existing mouse models for testing baicalein's effects on TDP-43 

proteinopathies have two major drawbacks: they only involve the overexpression of mutated TDP-

43, requiring excessively high doses of baicalein to remove surplus proteins, and this persistent 

overexpression can obstruct the drug's action, possibly leading to misleading results regarding its 

efficacy.  

 

Figure 2. The dependent origination of proteinopathies and fPLD-based therapeutic strategy. The key 

focus of the fPLD-based therapeutic strategy is to restore the normal physiological functions of 

pathological proteins. Only through this strategy, loss-of- function and gain-of-cytotoxicity result 

from misfolded pathological proteins can be simultaneously addressed. 

Alternatively, in SMA study, we found that baicalein can revitalize the prion-like structure of 

SMN2. This action not only restores the formation of gems and RNPs but also eliminates the 

aggregates of its interaction partners, TDP-43 and PFN1, thereby improving motor neuron functions 
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in SMA mice (29). This makes baicalein a promising drug candidate for restoring prion-like activity 

and targeting disease-causing proteins in neurodegenerative disorders. For optimal results in treating 

prion-like protein diseases, it's essential to refold these proteins early, ideally during the 

presymptomatic phase. Identifying early biomarkers is crucial for timely intervention and offers a 

chance to prevent, not just halt, neurodegeneration. 

In addition to its effects on TDP-43 and SMN, baicalein has demonstrated potential in 

disaggregating misfolded α-synuclein, a protein associated with Parkinson’s diseases, with studies 

showing promising results both in vitro and in mice (32,33). This suggests that baicalein could serve 

as a universal chaperone for a broad spectrum of misfolded proteins often found in 

neurodegenerative diseases, establishing it as a viable therapeutic strategy to tackle multi-prion 

disorders and mixed neurodegeneration. While biological chaperones also hold promise in achieving 

this objective, their implementation in clinical practice is hampered by the complex interplay of 

multiple substrates and the reciprocal interactions that occur between the chaperones and biological 

systems. Conversely, chemical chaperones appear to be more effective, bypassing some of these 

challenges. Moreover, baicalein stands out due to its oral bioavailability, minimal side effects, and 

affordability. These attributes position it as an exceptionally promising option for widespread use 

during asymptomatic stages, potentially extending to prophylactic use in healthy individuals. 

Baicalein, extracted from the traditional Chinese herb Scutellaria baicalensis and known as 

Huang Qin in Traditional Chinese Medicine, is renowned for its antioxidant and anti-inflammatory 

properties. This flavonoid, with a deep history in herbal medicine, is now recognized for its potential 

in treating neurodegenerative diseases such as Alzheimer's and Parkinson's due to these properties 

(34, 35). Our research has identified a novel application of baicalein as a pharmacological chaperone 

for prion-like low complexity proteins, including TDP-43 and SMN, which are critical in 

neurodegenerative diseases. Operating at micromolar concentrations, baicalein effectively refolds 

misfolded proteins, preventing their degradation and stabilizing them in their functional 

conformations. This innovation aligns with precision medicine strategies by targeting specific 

molecular mechanisms underlying conformational diseases, presenting a promising pathway for 

therapies aimed at correcting loss of function or mitigating the gain of toxic function in misfolded 

proteins. Furthermore, the success of pharmacological chaperones in treating diseases caused by 

protein misfolding, such as Gaucher's disease and transthyretin (TTR) amyloidosis—where Miglustat 

stabilizes the glucocerebrosidase enzyme to improve symptoms and reduce substrate accumulation, 

and Tafamidis prevents amyloid formation by stabilizing TTR tetramers—underscores the potential 

of baicalein as a groundbreaking approach in the treatment of diseases characterized by protein 

misfolding (36, 37). 

3. Prion-like LC Domains: Disease Hubs and Beyond 

Prion-like LC domains are dynamic, intrinsically disordered regions of proteins that exhibit 

properties reminiscent of prion proteins, characterized by self-templating aggregation and 

propagation of misfolding. These domains are implicated in the onset and progression of various 

neurodegenerative diseases. However, emerging evidence suggests that their involvement extends 

beyond the realm of neurodegeneration, encompassing disorders such as diabetes, cancers, and 

mental illness.  

Several studies have revealed a link between dysregulation of prion-like LC domains and 

diabetes. In particular, Insulin-degrading enzyme-Associated Peptide (IAP) aggregation has been 

observed in patients with diabetes (38). In T2D patients, islet amyloid deposits composed mainly of 

misfolded and aggregated IAPP are commonly observed (39). These amyloid deposits have been 

linked to the loss of β cell mass, further exacerbating the insulin secretion defects (40). In vitro and in 

vivo experiments using isolated islet cultures and transgenic mouse models overexpressing human 

IAPP have provided compelling evidence for the prion-like behavior of IAPP aggregates (41). 

Administration of pancreatic tissue homogenates containing preformed IAPP aggregates induced 

IAPP aggregation and diabetic pathology in both ex vivo and in vivo (42). The disease-associated 

alterations were absent when the aggregates were removed using specific antibodies targeting IAPP 
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(43). We deduced that these misfolded IAP prions may trigger a cascade of misfolded proteins, 

potentially leading to multi-proteinopathies in brain (44, 45). This point offers a new perspective on 

diabetes-associated complications like dementia.  

Cancer research has uncovered prion-like behavior in certain tumor suppressor proteins, with 

p53 being a prominent example (46). In tumor tissues, mutant p53 has been found to form amyloid 

aggregates, which impair its function and can lead to the progression of cancer (47). One promising 

strategy is the reactivation of mutant p53 in order to reinstate its crucial downstream activities. There 

are small compounds being developed that aim to stabilize the native conformation of mutant p53. 

This would help prevent its misfolding and aggregation (48). Nevertheless, there is a pressing need 

for further research to fine-tune these molecules for specific p53 mutant variants and to evaluate their 

long-term safety and effectiveness. 

Insoluble aggregates of Disrupted-in-schizophrenia 1(DISC1) have been observed in human 

post-mortem brain tissue (49). Large DISC1 aggregates had pathological consequences within 

neurons, causing disruptions in the intracellular transport of critical organelles, such as mitochondria 

(50). Additionally, DISC1 aggregates exhibited prion-like behavior by being cell-invasive, a 

phenomenon observed in purified aggresomes and recombinant DISC1 fragments (51). These 

aggregates were internalized into cells with an efficiency comparable to that of α-synuclein. As a 

result of these groundbreaking discoveries, researchers have proposed a new classification for DISC1-

dependent brain disorders, referring to them as "DISC1opathies" (52). This classification highlights 

the significance of protein conformational disorders in the pathogenesis of chronic mental diseases.  
Beyond neurodegenerative diseases, diabetes, cancers, and mental illness, prion-like LC 

domains have been linked to cardiovascular diseases as well. Misfolded proteins, including 

immunoglobulin light chain protein and transthyretin (wild-type or mutated), deposit in cardiac 

tissue, leading to amyloid cardiomyopathy and heart failure (53, 54). The toxicity arising from the 

random binding of misfolded proteins contributes to the development of cardiovascular diseases. 
These specific regions of the prion-like LC proteins play a crucial role in mediating numerous 

interactions. Remarkably, even a single mutation within the prion-like domain is sufficient to initiate 

neurodegeneration, strongly bolstering the hypothesis that aberrant conformational conversion in 

this domain lie at the core of the disease's origin. Understanding this mechanism could pave the way 

for proactive interventions to prevent neurodegeneration and alleviate the burden on families and 

healthcare facilities. ReproFold, with its focus on early intervention, holds the potential to 

revolutionize the treatment of neurodegenerative diseases, offering hope for a cure. 

4. Discussion  

The proposed model, which emphasizes the role of multiple prions and aberrant physiological 

cross-β networks in neurodegenerative diseases, challenges the traditional amyloid hypothesis. 

While the amyloid hypothesis has provided valuable insights into the pathological processes 

involved in neurodegeneration, the limitations of targeting a single misfolded protein are 

increasingly apparent. The presence of co-misfolded protein pathology and the phenomenon of 

heterotypic propagation highlight the complexity of the disease mechanism. This discussion 

underscores the importance of considering a broader approach in therapeutic strategies, targeting 

multiple misfolded proteins for more effective treatment outcomes. 

The irreversible nature of neuron loss in neurodegenerative diseases underscores the imperative 

for early detection and intervention. Given the current treatments' limitations to reverse significant 

neuron damage, there is a pressing need to adopt proactive approaches during the preclinical stages 

of these diseases. Early diagnosis and intervention are crucial in preserving neuronal function and 

enhancing life quality for those impacted by neurodegenerative conditions. Future research is called 

upon to identify reliable biomarkers for early detection and to devise innovative intervention 

strategies that tackle the underlying pathology before irreversible harm is done. Additionally, ARIA 

further underscore the importance of early intervention in conditions marked by amyloid-beta (Aβ) 

accumulation, such as Alzheimer's disease. ARIA likely results from the immunotherapy-induced 

release of Aβ from plaques, which then accumulates in the basement membranes of blood vessels, 
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leading to blockages, inflammation, and vascular damage (55). The significance of neuropathological 

data in understanding ARIA, pointing out that Aβ or Aβ-antibody complexes near blood vessels 

could trigger perivascular macrophages to emit cytokines and free radicals, thereby damaging vessels 

and causing leakage (56). Although advancements in MRI technology for detecting microbleeds offer 

a precautionary measure, finding an effective treatment for severe ARIA cases remains challenging. 

While steroids are commonly used, their efficacy is not uniformly observed. The emergence of ARIA 

stresses the need to prevent the accumulation of misfolded proteins in the brain and spinal cord from 

the earliest stages. It suggests that any therapeutic approach focused on clearing misfolded protein 

aggregates, be it antibody-based or chemical, could inadvertently raise the risk of ARIA. This 

highlights the critical need for developing therapeutic strategies that not only aim at clearing amyloid 

aggregates but also meticulously weigh the benefits against the risk of triggering ARIA, thereby 

ensuring a balanced approach in treating amyloid-associated diseases. Treatment in the early 

preclinical stages, especially at the onset of protein misfolding, is crucial. 

5. Conclusions 

In conclusion, the review presents a comprehensive perspective on the core pathology of 

neurodegenerative diseases, emphasizing the role of multiple prions and aberrant physiological 

cross-β networks. The limitations of the amyloid hypothesis and the need to consider co-misfolded 

protein pathology are highlighted. The irreversibility of neuron loss underscores the urgency of early 

detection and intervention. The proposed model offers a nuanced understanding of the intricate 

nature of prion-like interactions and their implications for disease onset and progression. The 

discussion calls for a paradigm shift in therapeutic approaches, advocating for strategies that target 

multi-heterotypic misfolded proteins for improved treatment efficacy. 

Our work endeavors to shed light on the intricate web of neurodegenerative diseases, focusing 

on the catastrophic impact of misfolded proteins in the brain. Historically, the widely accepted 

amyloid hypothesis has served as the lodestar, guiding the trajectories of most empirical 

investigations in this domain. Our review, however, offers a paradigmatic shift. We've highlighted 

the dire consequences of of the disruption of physiological folding in the aggregation-prone domain 

of disease-causative proteins (also known as prion-like low complexity (LC) domains), and 

underscored the pressing need to refold these proteins, a step that has often been overlooked. 

Importantly, we addressed the pathological consequences arising from the loss of “heterotypic 

interactions” of disease-causative proteins with their prion-like partners. 

Central to our review is the introduction of "ReproFold Therapeutics", a groundbreaking 

strategy using baicalein. This compound not only refolds misfolded proteins back to their original 

structures but also aids in reconstructing a healthy cross-β interactome within cells. Such actions 

alleviate protein misfolding stress, reinvigorate cellular balance, and staunch the relentless 

progression of neurodegenerative processes. Critically, the efficacy of baicalein extends from its 

potential in vitro to demonstrable success in animal models, emphasizing its promise as a therapeutic 

intervention.  

Moreover, our review explores prion-like low-complexity (LC) domains extensively. Although 

primarily associated with neurodegenerative diseases, these domains have wider implications across 

a range of disorders, including diabetes, cancer, and mental illnesses. This insight could pave the way 

for groundbreaking healthcare strategies and policies worldwide. 

6. Future Directions 

The emerging concept of ReproFold as a therapeutic approach opens new avenues for research 

and development. Further investigation into the potential of baicalein and similar compounds in 

restoring cellular prion-like folding and cross-β interactions is warranted. Validating the ReproFold 

method in diverse neurodegenerative conditions and expanding its application to other 

proteinopathies will be crucial for establishing its efficacy as a broad-spectrum treatment strategy. 

Additionally, the exploration of prion-like LC domains beyond neurodegenerative diseases into 

realms such as diabetes, cancers, mental illness, and cardiovascular diseases presents a fascinating 
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area for future research. Understanding the commonalities and differences in the behavior of prion-

like LC domains across diverse disorders could unveil shared mechanisms and therapeutic targets. 

Further development of early biomarkers for various conditions linked to prion-like LC domains 

would be instrumental in advancing timely interventions. 

A highly accurate blood test capable of real-time detection of conformational changes in 

misfolded proteins, such as α-synuclein and TDP-43, represents a significant breakthrough. These 

changes, transitioning from functional cross-β structures in healthy cells to misfolded and aggregated 

states, mark the beginning of pathogenesis in neurodegenerative diseases. The capacity to identify 

these shifts in peripheral systems is crucial, facilitating the development of accessible diagnostic tools 

for neurodegenerative conditions like AD, ALS and PD at asymptomatic stage. Baicalein, recognized 

for its ability to refold these misfolded proteins and its low toxicity, emerges as an ideal candidate for 

use in the asymptomatic phase, in conjunction with asymptomatic blood tests. With affordable, 

accurate asymptomatic diagnostics and a low-toxicity therapeutic agent, we foresee a shift towards 

early prevention and intervention within a decade, moving away from the conventional model of 

symptom management after diagnosis. This innovative approach seeks to prevent symptom onset, 

representing a significant departure from the traditional symptom management model post-

diagnosis. The impact of intervening before symptoms appear is profound, enhancing individual 

autonomy and quality of life by preserving cognitive functions, slowing disease progression, and 

averting symptom onset, thereby delivering considerable benefits to society at large. 
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