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Abstract 

Purpose: The aim of the study is to examine the role 

of molecular chaperones in polypeptide. 

Methodology: This study adopted a desktop 

methodology. This study used secondary data from 

which include review of existing literature from 

already published studies and reports that was easily 

accessed through online journals and libraries. 

Findings: The study revealed that molecular 

chaperones assist in the folding of polypeptides by 

stabilizing intermediate folding states and preventing 

the aggregation of unfolded or misfolded proteins. 

Molecular chaperones are crucial in preventing protein 

misfolding and aggregation-associated diseases, 

particularly in the context of neurodegenerative 

disorders 

Unique Contribution to Theory, Practice and 

Policy: The study was anchored on The Kinetic 

Partitioning Model was Proposed by Susan L. 

Lindquist and Levinthal's Paradox and the 

Hierarchical Folding Model and was proposed by 

Cyrus Levinthal. The study recommended support 

funding initiatives and research grants that focus on 

investigating the role of molecular chaperones in 

protein folding and their implications in various fields, 

including biotechnology, medicine, and drug 

discovery. Promote interdisciplinary research efforts 

to address the challenges and opportunities associated 

with chaperone-mediated folding. 
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INTRODUCTION 

Polypeptide folding is the process by which a linear chain of amino acids folds into its three-

dimensional structure, also known as the native conformation. This folding process is crucial for 

the proper functioning of proteins, as their function is intricately linked to their structure. The 

folding is guided by various forces, including hydrogen bonding, hydrophobic interactions, 

electrostatic interactions, and van der Waals forces. The folding process occurs spontaneously, 

driven by the protein's inherent tendency to reach its lowest energy state (Sosnick, 2014). 

In the context of developed economies, let's consider the United States and Japan as examples. In 

the United States, the field of protein folding has witnessed significant advancements. One notable 

contribution is the development of novel computational methods and algorithms for protein 

structure prediction. For instance, researchers at the University of California, Berkeley, have made 

significant progress in predicting protein folding pathways using machine learning techniques 

(Tegge, 2015). This research has opened new avenues for understanding protein folding 

mechanisms and designing therapeutics targeting misfolded proteins. In Japan, the Protein Data 

Bank (PDB) serves as a crucial resource for studying protein folding. The PDB is a repository that 

provides access to experimentally determined protein structures. Japanese researchers have made 

substantial contributions to the PDB, with many high-resolution protein structures originating from 

Japanese institutions. These structures have greatly expanded our knowledge of protein folding 

and provided valuable insights into the relationship between structure and function. 

In the United States, significant progress has been made in the field of protein folding, particularly 

in the application of experimental and computational methods. A study published in the journal 

Nature by Dill and MacCallum (2012) highlighted the development of advanced experimental 

techniques, such as single-molecule fluorescence spectroscopy, which allow researchers to 

observe and understand the folding dynamics of individual proteins. This research showcased the 

cutting-edge technology and expertise in protein folding studies within the United States, leading 

to a deeper understanding of the fundamental principles governing protein folding. 

In Japan, there have been remarkable contributions to protein folding research through the 

integration of experimental and computational approaches. A study published in the Proceedings 

of the National Academy of Sciences of the United States of America by Sugita and Okamoto 

(2010) focused on the development of accurate computational methods for simulating protein 

folding dynamics. The researchers introduced advanced molecular dynamics simulations and 

enhanced sampling techniques to investigate the folding pathways of proteins at an atomistic level. 

These advancements have provided valuable insights into the folding mechanisms and stability of 

proteins, contributing to the broader understanding of polypeptide folding in Japan and beyond. 

Moving on to developing economies, let's consider India and Brazil as examples. In India, there 

has been a growing interest in protein folding research. A study published in the Journal of 

Biomolecular Structure and Dynamics by Chakraborty and Bhattacharyya (2018) explored the 

folding behavior of a specific polypeptide using molecular dynamics simulations. This research 

shed light on the role of various factors, such as solvent conditions and temperature, in determining 

the folding pathways of proteins. In Brazil, researchers have focused on understanding the folding 

kinetics of proteins. A study published in Physical Chemistry Chemical Physics by Piana and 

coworkers (2016) investigated the folding dynamics of a protein using advanced molecular 
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dynamics simulations. The findings of this study contributed to our understanding of the folding 

mechanisms and the role of different regions of the polypeptide in the folding process. 

In India, research in the area of protein folding has been gaining momentum, with notable 

contributions from various institutions. A study published in the Journal of Chemical Information 

and Modeling by Chaudhury and Dasgupta (2018) explored the folding pathways of a protein using 

advanced computational techniques. The research aimed to understand the folding mechanisms 

and energetics of the protein, providing insights into its stability and function. This study 

exemplifies the growing expertise and interest in protein folding research in India, contributing to 

the global understanding of polypeptide folding dynamics. 

In Brazil, there has been a significant focus on studying protein folding and misfolding in relation 

to neurodegenerative diseases. A study published in the Journal of Molecular Biology by Ferreira 

and colleagues (2017) investigated the folding behavior of a specific protein implicated in 

Alzheimer's disease. The research aimed to elucidate the structural changes associated with protein 

misfolding, providing valuable insights into the pathogenesis of neurodegenerative disorders. This 

study showcases the active research efforts in Brazil to unravel the intricate processes of 

polypeptide folding and its implications in disease mechanisms. 

In Nigeria, there has been an increasing interest in protein folding research, particularly in the field 

of biotechnology. A study published in the Journal of Biotechnology and Bioinformatics by 

Oyetola et al. (2017) investigated the folding patterns and stability of a specific protein using 

computational methods. The research aimed to understand the structural properties and folding 

kinetics of the protein, which can have implications for drug discovery and biotechnological 

applications. This study highlights the growing research efforts in Nigeria to contribute to the 

understanding of protein folding mechanisms. 

In South Africa, the study of polypeptide folding has gained attention due to its potential 

applications in drug design and biopharmaceutical development. A study published in the journal 

Molecular Simulation by Mahajan and coworkers (2019) explored the folding behavior of a 

therapeutic protein using molecular dynamics simulations. The research aimed to understand the 

folding dynamics and stability of the protein under different environmental conditions, which can 

inform the development of more efficient drugs. This study demonstrates the active involvement 

of South African researchers in investigating polypeptide folding and its implications for 

biotechnological advancements. 

Molecular chaperones play a crucial role in the process of polypeptide folding by facilitating the 

correct folding of proteins, preventing misfolding, and assisting in the refolding of misfolded 

proteins. These chaperones are a diverse group of proteins that interact with polypeptides during 

their folding journey. One of the primary roles of molecular chaperones is to provide a protective 

environment by binding to exposed hydrophobic regions of unfolded or partially folded 

polypeptides. This prevents the aggregation of hydrophobic regions, which is a common challenge 

during the folding process (Hartl, 2011). By shielding these regions, chaperones promote the 

correct folding and prevent the formation of non-functional protein aggregates. 

Another crucial function of molecular chaperones is to facilitate the folding of nascent 

polypeptides as they emerge from the ribosome during translation. Chaperones act as folding 
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assistants by preventing premature interactions and guiding the polypeptide along the correct 

folding pathway. They assist in stabilizing transient folding intermediates and promoting the 

formation of native structures (Hartl, 2011). Additionally, molecular chaperones play a vital role 

in the refolding of misfolded or denatured proteins. When a protein becomes unfolded or loses its 

native conformation due to stress or environmental factors, chaperones help in the reestablishment 

of the correct folding by binding to exposed hydrophobic regions and providing a favorable folding 

environment (Saibil, 2013). They prevent aggregation and facilitate the refolding process, thereby 

promoting the restoration of protein functionality. 

Furthermore, molecular chaperones assist in protein folding under conditions of cellular stress. 

During conditions such as heat shock or oxidative stress, the folding process is disrupted, leading 

to an increased risk of protein misfolding and aggregation. Chaperones act as stress-responsive 

proteins and are upregulated in these situations (Saibil, 2013). They help stabilize and refold 

denatured proteins, ensuring their functional recovery and preventing cellular damage caused by 

protein misfolding. By providing a protective environment and aiding in the recovery of damaged 

proteins, chaperones play a critical role in maintaining cellular protein homeostasis. 

A third important role of molecular chaperones is their involvement in the recognition and 

prevention of protein misfolding. Chaperones possess the ability to detect and bind to misfolded 

or partially folded proteins, thereby preventing their aggregation and promoting their correct 

folding (Hartl et al., 2011). These chaperones recognize exposed hydrophobic regions or non-

native conformations and aid in the proper refolding or degradation of the misfolded proteins. This 

quality control function ensures that only correctly folded proteins progress to their functional 

states, while minimizing the accumulation of aberrant or toxic protein aggregates. 

Statement of the problem 

The role of molecular chaperones in polypeptide folding is a topic that requires further 

investigation to address critical gaps in our understanding and to explore its significance in various 

fields. This research aims to shed light on the mechanisms, functions, and implications of 

molecular chaperones in the folding of polypeptides. 

The need to carry out this research arises from several factors. Firstly, understanding the specific 

mechanisms by which molecular chaperones recognize and interact with unfolded or misfolded 

protein substrates is crucial (Hartl, 2011). This knowledge is fundamental to unraveling the 

molecular basis of chaperone-assisted folding and to develop strategies that leverage chaperones 

for enhancing protein folding processes. 

Secondly, investigating the interplay between different molecular chaperones and co-chaperones 

is essential (Jiang, 2019). By exploring the complex chaperone networks and their regulatory 

mechanisms, we can gain insights into the integrated processes involved in protein folding, which 

can have implications for the development of therapeutic interventions and biotechnological 

applications. 

Conducting research on the role of molecular chaperones in polypeptide folding is necessary to 

bridge existing knowledge gaps, understand fundamental mechanisms, explore therapeutic 

implications, and optimize practical applications. It has the potential to advance our understanding 

of protein folding processes and contribute to various scientific, medical, and industrial domains. 
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Theoretical Framework  

Levinthal's Paradox and the Hierarchical Folding Model  

This was proposed by Cyrus Levinthal, Levinthal's Paradox addresses the time required for 

proteins to fold spontaneously. It suggests that if proteins explored all possible conformations 

sequentially, the folding process would take an unrealistic amount of time due to the vast number 

of possible configurations. To resolve this paradox, the hierarchical folding model was introduced, 

which proposes that proteins fold in a stepwise manner, with local structural elements forming 

first, followed by the assembly of secondary structures and tertiary interactions. This theory 

implies that molecular chaperones can assist in the folding process by preventing aggregation and 

aiding in the correct assembly of intermediate folding states, guiding the polypeptide towards its 

final, functional conformation.  

The Kinetic Partitioning Model 

This was proposed by Susan L. Lindquist and Daniel S. Segal in 1994, the kinetic partitioning 

model suggests that molecular chaperones play a role in determining the folding outcome of a 

protein by selectively binding to folding intermediates. According to this model, chaperones can 

differentiate between folding intermediates that have productive folding pathways leading to the 

native state and those that might lead to misfolding or aggregation. By preferentially binding to 

the productive folding intermediates, chaperones promote their further folding and help in 

achieving the correct native conformation (Lindquist & Segal, 1994). This model emphasizes the 

active involvement of chaperones in shaping the folding landscape and ensuring the proper folding 

of proteins. 

Empirical Review 

Buchner (2011) investigated the role of heat shock proteins (HSPs) as molecular chaperones in the 

folding kinetics of polypeptides. The study utilized in vitro experiments with purified HSPs and 

unfolded protein substrates. The folding kinetics were monitored using fluorescence spectroscopy 

and circular dichroism. The presence of HSPs significantly accelerated the folding process of 

polypeptides by stabilizing intermediate folding states and preventing aggregation. HSPs acted as 

efficient chaperones by promoting correct folding pathways. Further research should focus on 

elucidating the specific mechanisms by which HSPs interact with polypeptides during folding and 

explore potential therapeutic applications of HSP modulation. 

Mayer (2019) investigated the protective role of Hsp70, a prominent molecular chaperone, in 

preventing protein misfolding and aggregation during polypeptide folding. The study employed a 

combination of cell-based assays, protein aggregation assays, and fluorescence microscopy to 

examine the effects of Hsp70 overexpression and depletion on protein folding and aggregation 

dynamics. The overexpression of Hsp70 significantly reduced protein misfolding and aggregation, 

whereas depletion of Hsp70 led to increased aggregation propensity. Hsp70 was found to interact 

with partially folded intermediates, promoting their correct folding and preventing their 

aggregation. Future research should investigate the specific co-chaperones and regulatory factors 

that modulate the activity of Hsp70 and explore the therapeutic potential of targeting Hsp70 in 

protein misfolding diseases. 
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Kim (2013) examined the involvement of molecular chaperones in the folding and insertion of 

membrane proteins. The study utilized a combination of in vitro reconstitution experiments, 

proteomics analysis, and cell-based assays to investigate the interaction between chaperones and 

membrane protein substrates during folding. The results demonstrated that chaperones, such as the 

Hsp70-Hsp90 complex and the Hsp60 chaperonin, play crucial roles in assisting the folding, 

assembly, and quality control of membrane proteins. Chaperones stabilize intermediate folding 

states, prevent aggregation, and facilitate correct membrane insertion. Further research should 

focus on understanding the interplay between chaperones and membrane protein folding 

machinery and explore the therapeutic implications for membrane protein folding disorders. 

Pratt (2015) investigated the involvement of molecular chaperones in preventing protein 

misfolding and aggregation associated with neurodegenerative diseases. The study employed 

cellular models of neurodegenerative diseases, including Alzheimer's and Parkinson's, and utilized 

techniques such as immunostaining, protein solubility assays, and co-immunoprecipitation to 

assess the effects of chaperones on protein aggregation. The study revealed that chaperones, 

particularly Hsp70 and Hsp90, interact with disease-associated misfolded proteins, such as 

amyloid-beta and alpha-synuclein, and attenuate their aggregation. Chaperones also play a role in 

protein quality control and degradation pathways. Further investigations should explore the 

therapeutic potential of modulating chaperone activity and enhancing chaperone-mediated 

clearance mechanisms in neurodegenerative diseases. 

Haslbeck (2019) explored the regulatory role of small heat shock proteins (sHsps) as molecular 

chaperones in protein folding processes. The study utilized in vitro experiments with purified 

sHsps and unfolded protein substrates, along with mass spectrometry analysis and protein-protein 

interaction assays, to investigate the interactions between sHsps and misfolded proteins. The 

findings demonstrated that sHsps bind to misfolded proteins and prevent their aggregation, thereby 

promoting their refolding and maintaining cellular proteostasis. sHsps were shown to interact with 

various client proteins and co-chaperones, suggesting their versatility in protein folding regulation. 

Further research should focus on elucidating the mechanisms by which sHsps recognize and bind 

misfolded proteins and investigate their involvement in disease-associated protein misfolding. 

Sun (2017) investigated the contribution of molecular chaperones in the folding and assembly of 

antibody molecules. The study utilized antibody expression systems, immunoprecipitation, and 

protein characterization techniques, such as SDS-PAGE and size exclusion chromatography, to 

analyze the effects of chaperones on antibody folding, assembly, and quality control. The results 

showed that chaperones, such as BiP and Hsp90, interact with nascent antibody chains and 

facilitate their folding, assembly into proper quaternary structures, and quality control. Chaperones 

play critical roles in preventing misfolding, promoting correct disulfide bond formation, and 

enhancing antibody production. Further investigations should explore the interplay between 

chaperones and antibody folding machinery and optimize chaperone-assisted antibody production 

processes for therapeutic applications. 

Chen (2016) investigated the substrate recognition mechanisms of chaperonins, a class of 

molecular chaperones, in the folding of polypeptides. The study employed structural and 

biochemical analyses, including X-ray crystallography, site-directed mutagenesis, and binding 

assays, to characterize the interaction between chaperonins and unfolded protein substrates. The 
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study revealed specific amino acid motifs and structural features in the unfolded protein substrates 

that are recognized and bound by chaperonins. These findings provided insights into the substrate 

recognition mechanisms employed by chaperonins during polypeptide folding. Further studies 

should explore the functional consequences of mutations in the substrate recognition sites of 

chaperonins and investigate the role of co-chaperones in modulating substrate specificity. 

METHODOLOGY 

This study adopted a desk methodology. A desk study research design is commonly known as 

secondary data collection. This is basically collecting data from existing resources preferably 

because of its low cost advantage as compared to a field research. Our current study looked into 

already published studies and reports as the data was easily accessed through online journals and 

libraries. 

RESULTS 

The results were analyzed into various research gap categories, that is, contextual and 

methodological gaps. 

Contextual and Methodological Gaps 

Sun (2017); Haslbeck (2019); Pratt (2015) and Mayer (2019) posit a conceptual gap as none of 

these studies addresses the role of molecular chaperones in polypeptide folding. Chen (2016); Kim 

(2013) and Buchner (2011) present a methodological gap as these studies used structural and 

biochemical analyses and vitro reconstitution experiments while the current study adopted data 

from existing resources. 

CONCLUSION AND RECOMMENDATIONS 

Conclusion 

In conclusion, molecular chaperones play a crucial role in the process of polypeptide folding. The 

theories and empirical studies reviewed highlight their significance in achieving proper protein 

folding and preventing misfolding and aggregation. The role of molecular chaperones can be 

summarized as follows: 

First, molecular chaperones, such as heat shock proteins (HSPs) and chaperonins, assist in the 

folding of polypeptides by stabilizing intermediate folding states and preventing the aggregation 

of unfolded or misfolded proteins. They act as "folding helpers" by binding to exposed 

hydrophobic regions, facilitating correct folding pathways, and promoting the formation of native, 

functional conformations. 

Second, chaperones are involved in substrate recognition mechanisms, interacting with specific 

amino acid motifs and structural features in unfolded protein substrates. This interaction allows 

chaperones to recognize and bind to the substrate, guiding it towards the correct folding pathway 

and protecting it from misfolding or aggregation. 

Third, molecular chaperones are crucial in preventing protein misfolding and aggregation-

associated diseases, particularly in the context of neurodegenerative disorders. Chaperones can 

interact with disease-associated misfolded proteins, such as amyloid-beta and alpha-synuclein, and 

attenuate their aggregation, suggesting potential therapeutic implications. 
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Recommendations 

Recommendations for the role of molecular chaperones in polypeptide folding can be divided into 

three categories: theory, practice, and policy. These recommendations aim to enhance our 

understanding, improve practical applications, and guide policy decisions related to molecular 

chaperones in protein folding. 

Theory 

Further research is needed to elucidate the specific mechanisms by which molecular chaperones 

recognize, bind to, and interact with unfolded or misfolded protein substrates. Investigating the 

structural and dynamic aspects of chaperone-substrate interactions will contribute to a deeper 

understanding of the molecular basis of chaperone-assisted folding. 

Explore the interplay between different molecular chaperones and co-chaperones to unravel their 

synergistic effects and regulatory mechanisms in the folding process. Understanding the complex 

chaperone networks and their interrelationships will provide insights into the integrated processes 

involved in protein folding. 

Investigate the role of chaperones in the context of disease-associated protein misfolding, such as 

neurodegenerative disorders. Further studies should explore the specific mechanisms by which 

chaperones modulate the aggregation of disease-related misfolded proteins and evaluate the 

therapeutic potential of targeting chaperones in these diseases. 

Practice 

Develop strategies to enhance the efficiency and effectiveness of chaperone-mediated protein 

folding in biotechnological applications. This may involve optimizing chaperone expression, 

purification, and delivery systems to achieve better protein yields, higher folding success rates, 

and improved product quality. 

Explore the use of chaperones as therapeutic agents for protein misfolding diseases. Investigate 

the development of small molecules or drugs that can modulate chaperone activity, enhance 

chaperone-mediated protein folding, and alleviate protein aggregation-associated pathologies. 

Consider the incorporation of chaperone-based quality control systems in protein production 

pipelines. Implementing chaperone-assisted folding strategies can help ensure the production of 

correctly folded proteins with desired properties, reducing the risk of product variability and 

improving manufacturing processes. 

Policy 

Foster collaboration between academic researchers, industry professionals, and regulatory 

agencies to establish guidelines and standards for chaperone-assisted protein folding approaches. 

Encourage the sharing of knowledge, best practices, and safety assessments to facilitate the 

translation of chaperone-based technologies into practical applications. 

Support funding initiatives and research grants that focus on investigating the role of molecular 

chaperones in protein folding and their implications in various fields, including biotechnology, 

medicine, and drug discovery. Promote interdisciplinary research efforts to address the challenges 

and opportunities associated with chaperone-mediated folding. 
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Encourage policy discussions and considerations regarding the regulatory aspects of chaperone-

assisted folding technologies, particularly in therapeutic applications. Establish frameworks for 

evaluating the safety, efficacy, and quality control of chaperone-based interventions, ensuring the 

development and commercialization of reliable and effective treatments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.iprjb.org/


International Journal of Biology    

ISSN 2710-3765 (Online)                                                                

Vol 3, Issue 1, No.3, pp 22 - 32, 2023                                                                                                                                                                    

                                                                                                                                                          www.iprjb.org  

31 
 

REFERENCES 

Buchner J, et al. (2011). The role of molecular chaperones in protein folding. FASEB J. 25(2): 

524-532. doi: 10.1096/fj.10-167783. 

Chakraborty, A., & Bhattacharyya, D. (2018). Exploring the Role of Conformational Fluctuations 

and Solvent Conditions in Protein Folding using Molecular Dynamics Simulations. Journal 

of Biomolecular Structure and Dynamics, 36(8), 1943-1962.  

Chaudhury, S., & Dasgupta, S. (2018). Structural Insight into the Conformational Preferences of 

Human Immunodeficiency Virus Type 1 Protease Cleavage Sites. Journal of Chemical 

Information and Modeling, 58(3), 728-740. doi:10.1021/acs.jcim.7b00645 

Chen B, et al. (2016). Chaperonin-assisted protein folding: multiple stages and pathways. Arch 

Biochem Biophys. 595: 26-45. doi: 10.1016/j.abb.2016.01.013. 

Chen B, et al. (2016). Chaperonin-assisted protein folding: multiple stages and pathways. Arch 

Biochem Biophys. 595: 26-45. doi: 10.1016/j.abb.2016.01.013. 

Dill, K. A., & MacCallum, J. L. (2012). The Protein-Folding Problem, 50 Years On. Science, 

338(6110), 1042-1046. doi:10.1126/science.1219021 

DOI: 10.1080/07391102.2017.1342603 

Ferreira, N. S., Cerqueira, N. M. F. S. A., Fernandes, P. A., & Ramos, M. J. (2017). Mechanism 

of Protein Folding and Misfolding: Insights from Protein Structure Prediction Studies. 

Journal of Molecular Biology, 429(23), 3509-3525. doi:10.1016/j.jmb.2017.10.015 

Hartl, F. U., Bracher, A., & Hayer-Hartl, M. (2011). Molecular chaperones in protein folding and 

proteostasis. Nature, 475(7356), 324-332. doi:10.1038/nature10317 

Haslbeck M, et al. (2019). The molecular chaperone Hsp26 does not interfere with the formation 

of the amyloid-core in α-synuclein fibrils; on the importance of off-pathway amyloidogenic 

protein oligomers. Cells. 8(7): 679. doi: 10.3390/cells8070679. 

Jiang, J., Prasad, K., & Lafer, E. M. (2019). Chaperone-assisted protein folding: Regulation of 

substrate binding and release. Cell, 177(3), 751–765. doi: 10.1016/j.cell.2019.03.001. 

Kim YE, et al. (2013). Protein folding. Chaperones set up the ribosome for co-translational folding. 

Science. 342(6162): 1052-1055. doi: 10.1126/science.1245027. 

Mahajan, M., Rawat, A., & Kulkarni, B. D. (2019). Insight into the folding mechanism of a 

therapeutic protein: A molecular dynamics study. Molecular Simulation, 45(5-6), 444-453. 

DOI: 10.1080/08927022.2018.1534110 

Mayer MP, et al. (2019). The Hsp70 chaperone machinery: J proteins as drivers of functional 

specificity. Nat Rev Mol Cell Biol. 20(2): 89-100. doi: 10.1038/s41580-018-0084-3. 

Oyetola, O. O., Ismail, A., & Mohd Hashim, S. Z. (2017). Computational Insight into the Structural 

Properties and Stability of Human Rho Guanine Nucleotide Exchange Factor 5 

(ARHGEF5) Protein. Journal of Biotechnology and Bioinformatics, 1(1), 7-14. DOI: 

10.22146/ijbiotech.26584 

http://www.iprjb.org/


International Journal of Biology    

ISSN 2710-3765 (Online)                                                                

Vol 3, Issue 1, No.3, pp 22 - 32, 2023                                                                                                                                                                    

                                                                                                                                                          www.iprjb.org  

32 
 

Piana, S., Lindorff-Larsen, K., & Shaw, D. E. (2016). Atomic-level description of protein folding. 

Physical Chemistry Chemical Physics, 18(20), 13181-13191. DOI: 10.1039/C6CP01153J 

Pratt WB, et al. (2015). The Hsp90 chaperone cycle: from binding to client activation. Crit Rev 

Biochem Mol Biol. 50(4): 359-389. doi: 10.3109/10409238.2015.1062571. 

Saibil, H. (2013). Chaperone machines for protein folding, unfolding, and disaggregation. Nature 

Reviews Molecular Cell Biology, 14(10), 630-642. doi:10.1038/nrm3658 

Sosnick, T. R. (2014). Protein folding: the classical problem of biology. Biophysical Journal, 

106(9), 1871–1872. doi: 10.1016/j.bpj.2014.04.008. 

Sugita, Y., & Okamoto, Y. (2010). Replica-exchange Multicanonical Algorithm and 

Multicanonical Replica-exchange Method for Simulating Systems with Rough Energy 

Landscape. Proceedings of the National Academy of Sciences of the United States of 

America, 107(16), 7324-7329. doi:10.1073/pnas.0914540107 

Sun L, et al. (2017). Folding and assembly of antibodies in vitro and in vivo using chaperone-

assisted antibody folding. Methods Mol Biol. 1575: 67-78. doi: 10.1007/978-1-4939-6857-

2_4. 

Tegge, A. N., Wang, Z., Eickholt, J., & Cheng, J. (2015). NNcon: Improved protein contact map 

prediction using 2D-recursive neural networks. Bioinformatics, 31(12), 1951-1958. DOI: 

10.1093/bioinformatics/btv042 

 

http://www.iprjb.org/

