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RNAI phenomenon was discovered In
transgenic plant Petunia hybrida L. (Napoli et al. 1990)

Petunia

Chalcone Synthase

(sense strand)



Antisense RNA inhibits protein synthesis by blocking Translation

antisense mRNA

MRNA MRNA

Ribosome
/\’\ can’t bind /\Xf\
Ribosome Protein No protein
synthesis synthesis

RNA

SIRNA: dsRNA 21-22 nt.

MIRNA: ssRNA 19-25nt. Encoded by non protein coding genome
RISC

RNA induced Silencing Complex, that cleaves mRNA
Enzymes
Dicer: produces 20-21 nt cleavages that initiate RNAI
Drosha: cleaves base hairpin in to form pre miRNA,; later processed by Dicer
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RNAI applications in plants
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RNA interference technology in crop protection
against arthropod pests, pathogens and

nematodes

Moises Zotti,*" Ericmar Avila dos Santos,” Deise Cagliari,®
Olivier Christiaens,” Clauvis Nji Tizi Taning” and Guy Smagghe®"
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Application of RNAI

Alteration of plant
architecture

Plant height, Shoot branching,
' leafl & inflorescence morphology

Abiotic stress tolerance

Draught, Flooding, low &

high temperature, salinity

Biotic stress tolerance

Nutritional
improvement

__( Vitamin A, Zinc, Iron, )
Carotenoids,

|

» Deletion of Allergens

Mald 1 (apple), Lyc e 1 (tomato),
Ara h 1(groundnut),

Removal of toxic _<lefdle,
compounds
Prolongation of Sbelf
life Tomato )
Modulation of flower Torenia hybrida, Gerbera hybrida ,
" colour and scent Gentiana triflora
miary meatati [ rin )
secondary metabolites Artemisinin,
Seedless fruit
development _‘C Tomato )
Development of male
sterileplants © o P@T\@echnology Rice >




Therapeutic uses of RNAI

Infectious diseases  Stem cell biology Oncology (cancer) Hematology (blood)




microRNA as a disease diagnhostic marker

Central Nervous System Immune System
CD4+ T cells
- A MiR-17-5p
Astrocytes Lesions 4 miR-155
4 miR-155 ¥ miR-15a
A miR-146a W+ miR-16-1
¥ miR-23b
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b naive T cells memory T Th17 cells Treg cells
cells
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4 miR-128 4 miR-340 A miR-326 ¥ miR-106b
4 miR-27b 4 miR-29b 4. miR-301a |, miRr-25

A miR-214
A miR-23a B-cells
I -
¥ miR-338 _~ - ~ ¥ miR-106b
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Int J Clin Pract, September 2009, 63, 9, 1378-1385



Powerful Genetic tool for detection, diagnosis and therapy

RNA Interference Technology
(siRNA, miRNA and shRNA)
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Cancer, infections, autoimmune diseases
and genetic disorders

mmn:ou identification of host
factors (necessary for
Required for

growth of Parasite

Toxoplasma gondii) .
Moser et al. (2013)

Identification of for host associated Host factors Host factors that
factors (essential for with Krishnan. required for ; for modulate intracellular
intracellular bacterial (2008) hepatitis C virus Mycobacteri MM"‘L
: ! propagation. tuberculosis. Jayaswal. .mz" )
Agaisse et al. (2005) Li et al. (2009) et. al. (2010)

Milestones in the development of Genome-Wide RNAI screen



RNAI based approaches for COVID-19 therapy

Potential siRNA targetingthe SARS-CoV-2 genome

RNAI silencing

Virus Patent or article Target region

SARS-CoV CN101173275 (1023405-01-7) (1023405-02-8) 220-241 region of M protein

SARS-CoV CN101173275 (1023405-03-9) (1023405-04-0) 460480 region of M protein

SARS-CoV US20050004063 (821121-38-4) 1194-1213 bp of replicase Al

SARS-CoV CN1569233 (872062-82-3) Nucleoprotein N

SARS-CoV CN1569233 (872067-98-6) Proteolytic enzyme

SARS-CoV-2 [136] Orflab (6509-6531)

SARS-CoV-2 [136] Orflab (7168-7188) Stability ++
SARS-CoV-2 [136] Orflab (11,997-12,017) -

SARS-CoV-2 [136] Orflab (12,001-12,021) SpECIﬁClty +++
SARS-CoV-2 [136] Orflab (15,041-15,064) Delivery ++
SARS-CoV-2 [136] S (22,391-22,411) 5

SARS-CoV-2 [136] Orf3a (25,693 -25.717) Usablllty +++
SARS-CoV-2 [136] M (27,128-27,148) Toxicity ++
SARS-CoV-2 [136] N (28.68828.711)

Cost ++

Berber, B., Aydin, C., Kocabas, F., Guney-Esken, G., Yilancioglu, K., Karadag-Alpaslan, M., Caliseki, M., Yuce, M., Demir, S., & Tastan, C. (2020).
Gene editing and RNAI approaches for COVID-19 diagnostics and therapeutics. Gene therapy, 1-16.
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Company Disease Stage
Acuity pharmaceuticals Age related macular Phase-III
degeneration
Diabetic macular edema Phase-II
Merck-SiRNA therapeutics Age related macular Phase-II
degeneration
Alnylam pharmaceuticals Respiratory syncytial Phase-II
virus infection
Silence therapeutics Diabetic macular edema Phase-II
Quark pharmaceuticals Diabetic macular edema Phase-II
Acute renal failure Phase-I
Pfizer Diabetic macular edema Phase-II
Acute renal failure Phase-I
Nucleonics Hepatitis B virus Phase-1
Transderm Pachyonychia congenita Phase-la/b
Calando pharmaceuticals Solid tumors Phase-I
City of hope national medical AIDS Pilot feasibility
center and benitec study

RNA Interference-Based Therapeutics: Molecular Platforms for Infectious Diseases Dyawanapelly et al.



Advantage of RNAI

1. Downregulation of gene expression
2. Cost effective
3. High Specifity
4.Can be labelled
5. Ease of transfection
6. Easy to use
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