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What are metabolic diseases?

Metabolic
Diseases

Endocrine
Diseases

Diabetes

Cancer

Obesity

Hypertension

Liver
Diseases Cardiovascular

Diseases

Ovarian
Syndromes

Pitsavos et al. 2006

Battistoni et al. 2018

Ruzzin et al. 2012

Heindel et al. 2017



Human studies are limited

IUB Indiana



Generating any cell type of the body

Yabut&Bernstein 2011

Limited access

More difficult
conditions for

culturing

Manipulation 
methods are

inefficient



How to study gene function?

Maeder et al. 2016

Zhang et al. 2017
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Construct design for efficient gene targeting

Homology Homology

Knock-in

Mutagenesis

Complete knock-out

ExonA ExonB

ExonA

ExonBExonA

ExonB

ExonAReporter or Tag

Zhang et al. 2013
Vidigal et al. 2015 
Acosta et al. 2018



Current limitations in all strategies:

Limitations in genome targeting to study
metabolic diseases

bsscommerce.com



• IVA (In vitro assembly)

Generation of plasmids for gene targeting

Thermo Fisher Scientific



IVA cloning for higher plasmid complexity
(Garcia et al. 2016)

Design 
Primers

PCR amplify
and purify
fragments

Transform 
competent

bacteria with
the fragments

Incubate
bacteria in 

SOC medium 
and plate on 

agar

Screen agar
plate bacteria
by colony PCR

Expand
relevant 

colonies for
plasmid

preparation

Advantages

1) Time & cost
efficient

2) Flexibility

3) No dependency
on restriction
enzymes







An efficient cloning for regenerative studies
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