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 We Are Different But Reside Together On Earth
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                          Gene Function
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Gene Expression Variation 

CRISPR/Cas9 Application in Gene Regulation

DNA Modification & Post-transcriptional Control

Challenges & Future Prospects
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     Gene Expression and Level of Phenotype
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            Why Varied Gene Expression Occur
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                  Genetic Expression Control
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     DNA Landscape Controls Gene Expression
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     DNA Landscape Controls Gene Expression
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                    Post-transcriptional Control
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Methods to modify gene expression
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Gamma rays, EMS (Genomic mutations) and
 5-aza Cytidine (Epigenomic mutations)

Synthetic promoters, TFs, Poly A stretch, 
RNAi

ZFNs, TALENs, CRISPR-Cas9/dCas9



Allele mining
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Molecular Backcross Breeding, 5-6 years 
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CRISPR Editing, 2-3 years 
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                       CRISPR/cas Variants
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     CRISPR Toolbox Targeting DNA Regions
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Genome Editing

Source: www.genengnews.com18



Genome Editing Model
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Epigenome Editing

Source:www.longlonglife.org22

http://www.longlonglife.org/
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Epigenome

 Chen Z,  Li S and Subramaniam S et al (2017) 
Annu Rev Biomed Eng 19:195–219



A = dCas9
B = Effector domain

Goubert D et al (2017) Converg Sci Phys Oncol 3 (3): 1-6

Epigenome Editing
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Coding region

Source:Created in Biorander



Epigenome Editing Model
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                                      Challenges
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•  In sexually 
reproduced 
crops is still a 
question

•  Combinatorial 
study

•  Still need to 
be addressed

•  Annotation 
and expression

Non-coding 
RNA study

CRISPR 
Off-targets 

Epi-inherita
nce 

Linking 
complex 

epipatterns 
to traits 
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Future Prospects
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Summary
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❖ mRNA is a key gene product, whose level 
decides the trait extent

❖ The gene expression is effectively controlled 
at DNA structural and epigenetic levels

❖ CRISPR could precisely target gene 
regulatory elements

❖ CRISPR can modulate existing gene 
expressions and design new ones



Take Home Message

“ Nature  may  have 
insufficient  resources 

sometimes, but we  should 
learn to be a generator than 

borrower”. 
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Any questions ?


