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Why develop a mouse model for TFE3 Xp11.2 tRCC?

• TFE3 Xp11.2 tRCC involved in 25-40% of pediatric RCC & 2-5% of adult RCC

• Xp11.2 rearrangements create oncogenic fusions with different partners (e.g.PRCC) 

    

• TFE3 transcriptionally activates target genes involved in lysosome biogenesis, 
     autophagy and metabolic pathways that drive tumor progression

• TFE3 tRCC is aggressive, can metastasize when small

• No effective therapy for advanced disease

NEED A MODEL FOR EVALUATING THERAPIES & MECHANISTIC STUDIES
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Generation of PRCC-TFE3/+; KSP-Cre/+ mouse model

➢ Blastocyst injection -> chimeras 
➢ Backcross for germline transmission

KSP(cadherin16)-Cre/+ Lox-STOP-Lox-PRCC-TFE3/+

PRCC-TFE3/+; KSP-Cre/+ mice 

PRCC-TFE3 expression in the distal nephron
               

X

➢ Electroporate into ES cells
➢ Homologous recombination into ROSA26 locus
➢ Antibiotic selection



Multiple bilateral tumors and cysts are visible on imaging by 4 months of age
                      

MRI with contrast of mouse at 7 (left)and 9 months(right) of age

Phenotype of PRCC-TFE3/+; KSP-Cre/+ mice

Tumors and cysts display rapid growth rate (~3-fold increase in size)
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Histology of PRCC-TFE3/+; KSP-Cre/+ kidney tumors
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Characterization of PRCC-TFE3/+; KSP-Cre/+ mice

PRCC-TFE3/+;KSP-Cre/+ kidneys 2-3 fold heavier than littermate controls

Shortened lifespan due to kidney failure (median 11 mo.)
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Gene expression analysis of PRCC-TFE3/+; KSP-Cre/+ kidneys 

identifies Tfe3 target Gpnmb and Ret proto-oncogene

Gene expression volcano plots display 

significantly expressed genes
qPCR confirms Gpnmb & Ret 

Nuclear Tfe3, Gpnmb and Ret protein expression in PRCC-TFE3/+;KSP-Cre+ kidneys by IHC
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RET IHC on  human TFE3-tRCC

PRCC-TFE3/+; KSP-Cre/+ tumor response to 

RET/VEGFR inhibitor vandetanib (100mg/kg)
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H&E GPNMBTFE3 Cathepsin K

Case 1 Male 
ASPL-TFE3

Case 4 Female
PRCC-TFE3

Case 8 Female 
SFPQ-TFE3
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GPNMB, an improved diagnostic marker of TFE3 tRCC 



0

5

10

15

20 p<0.0001 n.s.

KIRC

ccRCC TFE3-RCC

GPNMB

ccRCC TFE3-RCC

CTSK

KIRP

re
la

tiv
e

e
xp

re
ss

io
n

T
o
ta

l-
p
R

C
C

T
y
p
e
1

-p
R

C
C

T
y
p
e
2

-p
R

C
C

T
F
E

3
-R

C
C

T
o
ta

l-
p
R

C
C

T
y
p
e
1

-p
R

C
C

T
y
p
e
2

-p
R

C
C

T
F
E

3
-R

C
C

GPNMB CTSK

0

5

1 0

1 5

2 0

p < 0 .00 0 1

p < 0 .00 0 1

p < 0 .00 0 1

n .s .

n .s .

n .s .

U
O

K
1
2

0

U
O

K
1
4

6

U
O

K
1
2

4

U
O

K
1
0

9

U
O

K
1
1

1

U
O

K
1
1

5

U
O

K
1
4

0

GPNMB

B-actin

Xp11.2 tRCC ccRCC

GPNMB, an improved diagnostic marker of TFE3 tRCC 

GPNMB is expressed in 

TFE3 tRCC cell lines, 
 but not in ccRCC lines

GPNMB is expressed inTFE3 tRCC but not ccRCC or pRCC 

(TCGA data) whereas CTSK shows no significant difference
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