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Abstract

Various non-coding RNAs have been known to play a regulatory role in cellular pathways. The
structure and biogenesis of small RNAs (sRNAs) define their mode of action. Although plant-
pathogen interactions are mediated by different types of SRNAs, the roles of the sSRNAs are still
to be explored. Plants express sRNAs for a humber of processes such as defense, immune
response and growth. On the contrary, pathogens or pests also take support of SRNA to suppress
plant immune response. The movement of these sSRNAs between plants and pathogens is a
critical step in the process of cross-kingdom communication. Both pathogens and plants have
developed ways of delivering the sRNAs across kingdoms, in a safe and efficient manner. This
review majorly focuses on sRNA trafficking and cross-talk between distinct organisms and the

ways of delivery of these sRNAs.
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Abstract

Polyglutamine diseases are a family of neurodegenerative conditions which arise from
CAG triplet repeat expansion in a specific gene. This mutated gene produces a pathogenic
protein containing a critically expanded glutamine tract. These diseases impact every 10
out of 1,00,000 people, so developing novel, effective therapeutics is vital. Previoudly,
SIRT1 has been a prime target for drugs, but new research has emphasized the potential
role of FOXO in neuroprotection, especialy in neurological disorders. The Forkhead Box
O (FoxO) transcription factor family is a crucial player in an evolutionarily conserved
pathway downstream of insulin and insulin-like growth factor receptors. They are also
well-known for their ability to coordinate upstream stress signals (like increased oxidative
stress in the cell and reduced glucose levels) to activate fate-determination processes like
survival or apoptosis. Owing to the potential FOXO presents, this article explores the role

of FOXO in polyglutamine disorders its potential as a therapeutic target.

Keywords: Polyglutamine disorders, FOXO, neurodegenerative diseases, drosophila
melanogaster, insulin pathway
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ABSTRACT

Neurodegenerative diseases that are characterized by progressive loss of neurons and
synaptic junctions are increasingly affecting the health of the society at large. For decades,
the brain and immune response were studied exclusively as the central nervous system was
thought to be an immune privileged region. Growing evidences have now linked
hyperactivation of the immune response to various neurodegenerative diseases. However, the
molecular pathway(s) that bridges these two events is yet to be explored. To study the same,
one can exploit the functiona homology between humans and Drosophila in both
neurodegeneration and immune response. Recent studies have reported the involvement of
Toll pathway in mediating neurodegeneration but the conduit of events are till enigmatic.
Finding the conventional and non-conventional channels that connect the Toll pathway with
neurodegeneration would help to develop better therapeutic interventions. In the present
review, we have summarized the role of the Toll pathway in various Drosophila models of
neurodegeneration; non-conventional interactions of the Toll pathway in different
physiological conditions. Lastly, | have proposed a conciliatory pathway that links the Toll
pathway to neurodegeneration.

Keywords. Neurodegeneration, Drosophila, Innate immunity, Toll pathway
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Abbreviations Full forms
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EtBr Ethilidium bromide

Kan Kanamycin

LB Lysis Broth

MgCl2 Magnesium Chloride

mtL SU Mitochondrial ribosomal Large Subunit
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RT Room temperature

SDS Sodium dodecyl sulfate

Tet Tetracycline
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1. INTRODUCTION

1.1 Ribosomes

It is known that mitochondrial ribosomes or mitoribosomes have bacterial origin, but they have
substantial divergence from their ancestors and are prominently distinct from their cytosolic
counterparts (Amunts et al, 2014).

Mitoribosomes are made up of nuclear encoded proteins and mitochondrial encoded rRNAS. The
ordered assembly of the functional structure in the matrix involves an intricate play between
synthesis of mitochondrial encoded rRNA and expression and import of cytoplasmic factors.
This process, as of yet, remains elusive. A myriad of factors such as rRNA modifying enzymes,
RNA helicases, GTPases and chaperones are seen to be involved in this process, but the
functional details at many points. (Kressler et a.,2010 ; De Silva et al.,2015).

GTPases represent the major class of players essential for the ribosomal assembly in bacterial
and the mitochondria as well. The ribosome assembly GTPases function either by acting as
sensors of the GTP/GDP ratio (thus, coupling energy status of the cell to ribosomal assembly) or
drive the assembly by channeling the energy released from GTP hydrolysis. They may act via
binding to the RNA and/or the ribosomal protein. (Britton, 2009; Karbstein, 2007).
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Objectives:
1) To observe the growth phenotype of wild type and knock-out MRX8.

2) To perform a mating assay with AMRX8 strain to obtain it's mating type.
3) To determine the primary consequence of GKSAAA mutant on mrx8p by analyzing protein
stability.
4) Analyzing interactions between Mss51 and MRX8 in cox1p regulation.
5) To perform mitochondrial isolation from different MTG3 strains:
e Strain construction of an MTG3 full-length mutant strain.
e Mitochondrial isolation from MTG3 Truncate strains.
6) Mitochondrial Isolation and quantification of IRC3 strains.
7) To create stable clones in a suitable expression system for MTG3 truncates

Experimental Design

Result and Discussions:
1) To observe the growth phenotype of wild type and knock-out MRX8.

2) To perform a mating assay with AMRX8 strain to obtain it's mating type.
3) To determine the primary consequence of GKSAAA mutant on mrx8p by analyzing protein
stability.
4) Analyzing interactions between Mss51 and MRX8 in cox1p regulation.
5) To perform mitochondrial isolation from different MTG3 strains:
e Strain construction of an MTG3 full-length mutant strain.
e Mitochondrial isolation from MTG3 Truncate strains.
6) Mitochondrial Isolation and quantification of IRC3 strains.
7) To create stable clones in a suitable expression system for MTG3 truncate
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LBA - LuriaBroth Agar
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mins— Minutes
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RE — Restriction Enzyme

FD- Fast Digest
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12. bp - Base pairs
13. PDA- Potato Dextrose Agar
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NOTATIONS

1. O9C - Degree Celsius
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3. min- Minute

4. kDa- Kilo Daton
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