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loxP loxPSTOP
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Platt et al. (2014), Cell, 159: 440-455 (Feng Zhang Group)



Use of AAV9 and LSL-Cas9 Knockin Mouse 
To Generate Lung Cancer Model

Platt et al. (2014), Cell, 159: 440-455
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AAV-9 Expressing Both Cre and 
sgRNA Cassettes

AAV-9
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Cre sg1Ksp or EFS U6 sg2U6 sg3U6 sg4U6pA

Ksp: a Kidney specific cadherin promoter

EFS: a strong and small ubiquitous promoter

Which genes to target?



Genomic Landscape of ccRCC

TCGA, Nature( 2013), 499: 43-49



SQSTM1 encodes p62

P62 activates mTOR and NRF2

KEAP1 degrades NRF2



Kidney-Specific Cas9 Activation and Target 
Gene Knockout in LSL-Cas9 Mouse

sgVHLU6 sgPBRM1U6 sgTSC1U6 sgKEAP1U6

Ksp-Cre delivered in the AAV
LSL-Cas9-P2A-GFP mice

Transgenic Pax8-Cre, LSL-Cas9-P2A-GFP mice
Creless AAV

3p Loss/ mutation mTOR activation 5q amplification



Examples of Tumor Suppressor Gene Combinations 

Tested in Pilot Experiments



Combined Loss of Vhl, Pbrm1, Keap1 and Tsc1 

Sufficient to Drive ccRCC Development 



Combined Loss of VHL, PBRM1, KEAP1, and 
TSC1 is Sufficient to Drive ccRCC 

Development

Mouse strain: C57BL/6 LSL-Cas9-P2A-GFP
AAV: Ksp-Cre, sgVHL, sgPBRM1, sgKEAP1, sgTSC1

Mouse strain: C57BL/6 LSL-Cas9-P2A-GFP: Pax8-Cre
AAV: Creless sgVHL, sgPBRM1, sgKEAP1, sgTSC1



Successful Inactivation of Targeted Genes 
Validated by IHC and Genomic Sequencing
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Tumors Arise from Proximal Tubule Cells Based 

on scRNA-seq



Tumors Respond to Axitinib



Tumors Respond to Everolimus



Tumors DON’T Respond to HIF2i or ICB



The CRE Drivers We Used Target Many 
Different Kidney Cell Types

Proximal Tubules
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PT marker

LOH marker

CD marker

Cre-drivers

Single-cell RNA-seq on
Healthy mouse kidney from
Stransky et. al. (2024)



Potential Problem
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Tsc Loss Causes ccRCC in Rats (Eker Rat) and Mice!



Epas1 (Hif2a) is Sparsely Expressed, But Not 
Absent, In kidney epithelium

Endothelial

Fibroblast

Gene % Epithelial Cells Expressing Gene

Hif1a 39%

Epas1 18.4%

Lrp2 86%



Possible Solution: Make an Epas1-Cre Mouse 
to Specifically Target Epas1-Expressing Cells

Greg Wyant and VJ Ramesh

A B


	Slide 1
	Slide 2
	Slide 3: Inducible Cas9-Mouse
	Slide 4:  Use of AAV9 and LSL-Cas9 Knockin Mouse To Generate Lung Cancer Model
	Slide 5: AAV-9 Expressing Both Cre and  sgRNA Cassettes
	Slide 6: Genomic Landscape of ccRCC
	Slide 7
	Slide 8: Kidney-Specific Cas9 Activation and Target Gene Knockout in LSL-Cas9 Mouse
	Slide 9
	Slide 10
	Slide 11: Combined Loss of VHL, PBRM1, KEAP1, and TSC1 is Sufficient to Drive ccRCC Development
	Slide 12: Successful Inactivation of Targeted Genes Validated by IHC and Genomic Sequencing
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: The CRE Drivers We Used Target Many Different Kidney Cell Types
	Slide 18: Potential Problem
	Slide 19: Epas1 (Hif2a) is Sparsely Expressed, But Not Absent, In kidney epithelium
	Slide 20: Possible Solution: Make an Epas1-Cre Mouse to Specifically Target Epas1-Expressing Cells

