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TABLE 1. Human CYP-transgenic and CYP-humanized mouse models?

Model Human CYP Promoter Mouse gene knockout References
transgene structure for humanization
CYP1A1/1A2-transgenic Gene (BACP) Authentic® None (Jiang et al., 2005)
CYP1A1/1A2 humanized Gene (BAC) Authentic Cypla:-nul (Dragin et al., 2007)
CYPI1BI-transgenic cDNA Tetracycline-regulated None (Hwang et al., 2001)
promoter
CYP1B1 humanized Gene (BAC) Authentic Cy p -null (Li et al., 2014a)
CYP2AG6-transgenic cDNA Mouse transthyretin None (Zhang et al., 2005)
promoter and enhancer
CYP2A13/2B6/2F1-transgenic | Gene (BAC) Authentic None (Wei et al., 2012)
CYP2A13/2B6/2F1 humanized | Gene (BAC) Authentic Cy p 2nall5 (Megaraj et al., 2014)
Cy p 2l 2 (Cruzan et al., 2013)
Cy p 2 &null (Li et al., 2014b)
CYP2A13-humanized Gene (modified BAC) | Authentic Cy p 2 enull (Jia et al., 2014)
CYP2C8-transgenic cDNA Mouse Tie2 promoter and | None (Lee et al., 2010)
enhancer
CYP2C9-humanized cDNA Mouse albumin promoter Cy p-null (Scheer et al., 2012a)
CYP2C18/2C19-transgenic Gene (BAC) Authentic None (Lofgren et al., 2008)
CYP2D6-transgenic Gene (PACY Authentic None (Corchero et al., 2001)
CYP2D6-transgenic Gene (PAC) Authentic None (Cheng et al., 2013)
CYP2D6.N-humanized Gene (BAC) Authentic Cy p-null (Scheer et al., 2012b)
CYP2D6.1-humanized Gene (modified BAC) | Authentic Cy p-null (Scheer et al., 2012b)
CYP2D6.2-humanized Gene (modified BAC) | Authentic Cy p-null (Scheer et al., 2012b)
CYP2E]l-transgenic cDNA Mouse albumin None (Morgan et al., 2002)
promoter/enhancer
CYP2EI-humanized Gene (BAC) Authentic Cy p -null (Cheung et al., 2005)
CYP2J2-transgenic cDNA Mouse Tie2 promoter and | None (Lee et al., 2010)
enhancer
CYP3A4-transgenic Gene (BAC) Authentic None (Granvil et al., 2003)
CYP3A4-transgenic cDNA Human ApoE promoter None (van Herwaarden et
al., 2005)
CYP3A4-humanized cDNA Human ApoE promoteror | Cy p-Bul (van Herwaarden et
mouse villin promoter al., 2007)
CYP3A7-transgenic cDNA Mouse MT-1 promoter None (Lietal., 1996)
CYP3A4/3A7-transgenic Gene (BAC) Authentic None (Cheung et al., 2006)
CYP3A4/3A7-transgenic Gene (BAC) Authentic (PXR- None (Ma et al., 2008)
humanized)
CYP3A4/3A7-humanized Gene (modified BAC) | Authentic (PXR and Cy p-Bul (except for (Hasegawa et al.,
CAR-humanized) Cyp3) 2011a)
CYP3A4/3A5*3/3A7/3A43)- Gene (HAC®) Authentic (CYP3AS not Cy p-Sul (Kazuki et al., 2013)
humanized expressed)
CYP3A4/3A5*1/3A7/3A43)- Gene (modified HAC) | Authentic (CYP3AS Cy p-Sul (Abe et al., 2017)
humanized expressed)
CYP4A11-transgenic Gene (BAC) Authentic None (Savas et al., 2009)
CYP4BI-transgenic cDNA Human ApoE promoter None (Imaoka et al., 2001)
CYP4F2-transgenic cDNA (expressing Mouse KAP promoter None (Liu et al., 2009)
His-tag)

Models that are derived via cross-breeding between two different human CYP-transgenic

models are not included.
PBAC, Bacterial Artificial Chromosome

“Original human CYP promoter was contained in the transgene
9P] phage artificial chromosome
®Human artificial chromosome
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TABLE 2

Comparisons among the three human liver chimeric mouse models

Strain

uPA

FRG

TK-NOG

Development/
Genotype

* Dandri, M et al. (2001)! - alb-uPA/Rag2/

« Mercer, D.F. et a/ (2001)2—alb-uPA/SCID/Bg
« Tesfaye, A. et at. (2013)3 — mup-uPA/SCID/Bg
* Tateno, C. et al. (2015)*—alb-cDNA-uPA/SCID

Bissig, K.D. et al. (2007)
Azuma, H. et al. (2007)

Fah”/-/Rag2/-/li2rg’- (FRG)

Hasegawa, M. et al. (2011)

Alb-HSV-tk/SCID/ll2rg

Mechanism of
murine liver
injury

* Intoxication by liver overexpression of
uzokinase plasminogen activator (uPA)
I

Accumulation of toxic
tyrosine catabolites

Generation of a toxic
ganciclovir metabolite by
expression of Herpes
Simplex Virus thymidine
kinase in the liver

* Most experience

Inducible system

* Inducible system

repopulation and increases liver tumors
incidencel?

« Kidney disorders 12

» Small body size 12

* Female reproductive disorders 12

* High human hepatocyte repopulation
requires inhibition of host innate immune
[Ssponse and/or the human complement

Advantages * Hepatocyte transplantation * Hepatocyte
at any age transplantation at any age
* Non-inducible murine liver injury due to a * Human hepatocyte * Repopulation efficiency
constitutive uPA expression 14 repopulation requires small more hepatocyte donor
* Narrow window of hepatocyte molecular drug (nitisinone) dependent than other
transplantation 124 * Kidney disease due to FAH models
* High post-natal mortality due to internal deficiency * Selection pressure only
bleeding 124 « Cancer model with frequent applied before hepatocyte
* Spontaneous deletion of the uPA liver tumors transplantation
Drawbacks transgene decreases human hepatocyte * Low breeding efficiency

due to male sterility
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