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Genomic
Method | Vector integration | Advantages Disadvantages References
Viral Lentivirus, |Integrating |High efficiency | Tendency for (Takahashi et al. (2007b), Yu et al.
retrovirus stable insertional (2007), Ohnuki et al. (2014), Carey
expression can mutagenesis et al. (2009), Hotta et al. (2009),
be inducible Sommer et al. (2009) and Liao et al.
(2008)
Viral Sendai, Non- High efficiency | Tendency to carry |Zhou and Freed (2009), Fusaki et al.
adenovirus | integrating | Non- host genome (2009), Fujie et al. (2014) and Suzuki
integrating et al. (2008)
Non- Episomal Non- Virus free Lower efficiency | Okitaetal. (2011), Yuetal. (2009) and
viral vectors integrating Single Hu and Slukvin (2013)
transfection
Non- PiggyBac Non- Evidence for Labour intensive | Yusa et al. (2009) and Stadtfeld and
viral transposon | integrating | more rapid and relatively low | Hochedlinger (2009)
reprogramming | efficiency
Inefficient
excision
Non- Mini-circle | Non- Virus free. Longer ectopic Narsinh et al. (2011) and Jia et al.
viral vectors integrating | Higher expression (2010)
efficiency of
transfection
Non- Plasmid Non- Virus free Low efficiency Kim et al. (2016), Dowey et al. (2012),
viral integrating Multiple rounds Karow et al. (2011), Si-Tayeb et al.
of transfection (2010) and Okita et al. (2010)
Non- Protein Non- No genetic Very slow Tammam et al. (2016), Nemes et al.
viral integrating | material, direct | reprogramming (2014), Thier et al. (2012) and Thier
protein delivery | kinetics, very low | et al. (2010)
efficiency
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Table 2 Possible iPSC derived models for lung disease
Model Species | Model usage Benefits Limitations References
Organoid | Human | Lung structural | Multiple cell types, spatially | Unsuitable for Dye et al. (2015),
development organized 3D system specific pathway | Wilkinson et al. (2018)
analysis. No air | and Chen et al. (2017)
interface
Air liquid | Human | Epithelial Physiologically relevant air | No presence of | Firth etal. (2014), Wong
Interface mouse | barrier interfacing system, high mesenchymal etal. (2012) and
formation and | throughput potential, TEER | niche cells Hawkins et al. (2017)
function measurement
Transplant | Human | Cell Study engraftment potential | Long-term Shafa et al. (2018) and
mouse | engraftment of cell-based therapy, In human studies Okuyama et al. (2019)
and in vivo vivo niche lacking, immune
regeneration suppression
Spheroid | Human | Cellular and Suitable for stringent No air interface, | Konishi et al. (2016),
mouse | structural pathway analysis, functional | usually lacks Gotoh et al. (2014), Dye
modelling, swelling niche cells et al. (2015) and Jacob
functional et al. (2017)
assays
TEER Trans Epithelial Electrical Resistance
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