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• Pax8-CreERT2

• Tamoxifen-inducible Cre-activity

• DNA from the Pax8 locus (originally from

Traykova-Brauch et al. Nat Med. 2008) 

engineered to contain the CreERT2-pA sequence

• Microinjected into fertilised C57BL/6J embryos

• chr6:62,912,590–62,912,610; GRCh38/mm10

The Pax8-CreERT2 transgenic line

• Pax8-CreERT2 x Rosa26R (lacZ)

• Beta-gal positivity in the kidney: proximal and distal 

tubules and collecting ducts

• Other tissues negative (skin, fat, pancreas, stomach, 

small and large intestine, spleen, liver, bladder, genital 

tract, thymus, heart, lungs, muscle, salivary glands, 

thyroid, brain, and bone) X-gal staining

Espana-Agusti et al. Plos One 2016



• Vhlfl 

• Vhl exon 1 and promoter flanked by loxP sites

• B6.129S4(C)-Vhltm1Jae/J from the Jackson lab

• Originally from Haase et al. PNAS 2001

• J1 ES cells, back-crossed to C57BL/6J mice

• Pbrm1fl

• Pbrm1 exon 4 flanked by loxP sites

• C57BL/6 N embryonic stem cells (Skarnes et al. 

Nature 2011)

• Line from Espana-Agusti et al. Nat Commun 2017

Conditional Vhlfl and Pbrm1fl alleles
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What facilitates the early progression of carcinoma precursor cells?

Espana-Agusti et al. Nat Commun. 2017
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What facilitates the early progression of carcinoma precursor cells?

Espana-Agusti et al. Nat Commun. 2017
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Delayed progression of renal epithelial cells
upon Vhl and Pbrm1 inactivation
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Transcriptional state transitions in
early renal carcinogenesis
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Liu et al. JCI Insight 2017
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Transcriptional responses to renal injury
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Renal injury markers along the KO1 trajectory



ccRCC

Normal

SOX9 – IHC

Early stage ccRCC – 

VHL mutation carrier

SOX9

KIM1

Pax8-CreERT2;

Vhlfl/fl;Pbrm1fl/fl

SOX9 expression in early VHL null renal lesions

Mouse Human



• Conditional inactivation of two commonly mutated ccRCC suppressors in 

adult mouse renal epithelium

• Cre activation not ubiquitous

• Mutant cells within normal tissues

• Delayed phenotypic progression of renal epithelial cells with oncogenic 
mutations

• Mimics delayed progression of VHL mutant cells in humans?

• Tissue repair-associated transcriptional state transitions mark early 

progression of Vhl / Pbrm1-mutant cells

• Mediators of renal injury programs support renal cancer cell fitness

The Pax8-CreERT2;Vhlfl/fl;Pbrm1fl/fl model
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