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Introduction

1. Protein Aggregation
« Misfolding of proteins to form oligomers
* Insoluble and highly cytotoxic.

« Can cause neurodegenerative diseases (NDD)

2. Protein Aggregation in NDD
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(Zapadka KL et al., 2017); (Merlini G et al., 2001); (Morozova-Roche L et al., 2017)

3. Formation of aggregates
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4 .Factors causing protein aggregation

Extrinsic Factors Intrinsic Factors

Temperature Ageing

Radiation Oxidative stress
Pressure lonic strength
Agitation Impaired Autophagy

Chemical Exposure Pathogenic mutations

pH Over expression of genes

5. Proteins associated with NDD
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« This review aims to highlight pathological conditions associated with protein aggregation and

the underlying mechanisms for developing diseases.
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Figure 2. Goal of the review

MRC- 2023, Manipal Academy of Higher Education, Manipal

3



‘g%t MANIPAL SCHOOL OF LIFE SCIENCES i '
m% MANIPAL O bJ eCtlve

K" &
“gnws™ (A constituent unit of MAHE, Manipal)

+ The objective Is to highlight the available information on protein aggregation linking to
neurodegenerative and specific systemic diseases for better understanding and possible

solutions. Q ('(’¢
¢ az Mechanism
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Figure 5. Plan of view
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Methodology

Search —> Databases —— Title/Abstract/Keywords | —» Results from databases N = 227
I | | I
\
Scopus N = 52 Google Scholar N =72 PubMed N =49 Medline N = 54

Screening ——— Duplication, book chapter, gray literature, Did not meet inclusion criteria = 36

conference proceedings, non related Not related original article = 23

research articles.
Eligibility ~—  Full -text article, Abstract and Main body Methodology delivery unclear = 31
skim reading Irrelevant articles = 20

Inclusion /——  Study Meeting Inclusion Criteria N= 117

Figure 5. Work plan
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Charcot — Marie — Tooth N =2
Multiple Sclerosis N =2

Creutzfeldt — Jakob disease N =1
Progressive nuclear palsy N =2
@ Machado-Joseph disease N =2

Frontotemporal Dementia N =4

Huntington’s disease N =4

Amyotrophic lateral sclerosisN =6

Parkinson's disease N =4
Alzheimer's disease N =4

Hereditary dentatorubral atrophy N =2 ) T hi N oo
© auopathies =
Familial amyloidogenic polyneuropathy N :1

Familial British Dementia N =2

Familial Danish Dementia N =2

Familial Encephalopathy N =1

Neuroferritinopathy
Light chain Amyloidosis N =2

AH Amyloidosis N =1

Z
I
N

Transmissible encephalopathies N =2

Spinal and Bulbar muscular atrophy N =2

@ Spinocerebellar ataxia N =2

Figure 6 . Surface area of brain with affecting the diseases
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Figure 8. Islet amyloid polypeptide aggregates (IAPP) with vasculature innervation

Figure 7. Protein Aggregation in Systemic Diseases. (Kumar. A. Bishnoi et al., 2020) MRC- 2023, Manipal Academy of Higher Education, Manipal 8
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Results

3D structure determination

Solid state NMR

Fluorescent protein

Green Fluorescence Protein

Microscopy probing

Atomic Force Microscopy

Spectroscopic techniques

X-Ray Diffraction

Yellow Fluorescent Protein

X-Ray Crystallography

Reef Coral Fluorescent protein

Enzyme reporters monitor

Chloramphenicol acetyltransferase

Fluorescence lifetime microsco

Separation techniques

SDS or Native Page

Murine dihydrofolate reductase

Electron Microscopy

Fluorescence Correlation

Electrospray ionization

SEC Chromatography

Cryogenic electron microscopy

Fluorescence recovery after
photobleaching
Scanning Electron Microscopy

Human dihydrofolate reductase

Ultracentrifugation

Dynamic Light Scattering

Multiphoton Fluorescence Microscopy

Fluorescence Resonance Energy

Transfer -

Imaging

Filed flow fraction

Raman Spectroscopy

PET Fluorescent dye-based Multiangle Light Scattering [ _N=5] |
MRI ThT assay Atomic spectroscopy -
SPECT Congo Red assay

Specific antibody ANS or Bis — ANS assay

All NILE — RED

MC1/ Alz50 [N=] [obcw

OC & o APF [ N=7 | | sYPROORANGE

Akiraetal., 2016

Table 1. Analytical Techniques Determination of Protein Aggregation \RC- 2023, Manipal Academy of Higher Education, Manipal
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~« The review summarises the protein aggregates associated with neurodegenerative and
systemic diseases. This may aid in better understanding of protein misfolding and diagnosing
aggregates to the progression of diseases.
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Figure 9. Future Prospects
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