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Optimizing AAV9 Delivery

Intra-Renal
Vein Injection

AAV9 (mCherry)



LSL-PolEP286R

No tumors 

No tumors*

Bap1+Tp53+Cdkn2a               (n=23)

Bap1+Tp53+Cdkn2a/b            (n=21)
Setd2+Nf2+Cdkn2a/b              (n=6)
Pbrm1+Setd2+Bap1+Cdkn2a (n=18)

*One 1.5 mm tumor

No tumors 



Alt #1: Ex vivo transduction

UTSW-KCP-1
UTKB6F(P8C9)Ki>CL+A9(SNC2a/2b)>NODS(sc)>Tu>CL(NC2a/2b)

Setd2+Nf2+Cdkn2a/b 

(Genovese)



UTSW-KCP-1
(UTKB6F(P8C9)Ki>CL +A9(SNC2a/2b)>NODS(sc)>Tu>CL(NC2a/2b)

UTKB6F(P8C9)Ki     UTSW-KCP-1
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KCP-1 growth in C57BL/6 mice

(Independent assessment)

Chen Yao

Enrichment for CD11b⁺ MDSC

KCP-1

Control



UTSW-KCP-1 Tumor 1 Tumor 2 LVRCC (Hakimi)

CD45+ immune cells (% of live cells) 5.70% 3.90% 20%

NK cells  (% of CD45+) 0.62% 0.93% 1%

CD8+  (% of CD45+) 1.93% 2.69% 6

PD1+ CD8+ T cells  (% of CD8+) 41.30% 41.98% 17%

Tim3+ CD8+ T cells  (% of CD8+) 17.90% 7.68% N/A

CD4+  (% of CD45+) 0.93% 1.47% 5%

CD25+ Foxp3+ CD4+ Treg (% of CD4+) 26.50% 37.50% 30%

Macrophages (% of CD45+) 55.60% 54.90% 45%

M1-like  (% of Macrophages) 18.70% 45.10% 30%

M2 like   (% of Macrophages) 15.50% 10.30% 30%

Monocytes (% of CD45+) 19.30% 23.20% 5%

DCs (% of CD45+) 2.10% 3.60% N/A

Neutrophil (% of CD45+) 17.60% 21.30% 6%

APCAF (% of CD45-) 0.87% 1.80% N/A

Tao Yue

Immunophenotype of KCP-1 cell line 

derived tumors



Alt #2: Vhl/Myc kidney transplantation

Cell Lines

UTSW-KCP-3

UTSW-KCP-6

UTSW-KCP-7

UTSW-KCP-10

C57BL/6

Day 

4

19

47

71

140
    



UTSW RCC Cell Lines

Cell line Detailed name Tumorigenecity Background genotype Somatic Somatic 
(failed)

C57BL/6 (2cm3)

KCP-1 UTKB6F(P8C9)Ki>CL+A9(SNC2a/b)>NODS(sc)>Tu>C
L sc (<1 mo) Cre, Cas9 Nf2, Cdkn2a/b Setd2

KCP-3 UTKB6M(P8VEM[Luc])Kie>NODS(ot)>Tu>CL sc (4 mo) Cre, VhlF/F, PolEP268R, MycT58A-Luc
KCP-6 UTKB6M(P8VEM[Luc])Kie>NODS(ot)>Tu>CL ot (2.5 mo) Cre, VhlF/F, PolEP268R, MycT58A-Luc
KCP-7 UTKB6F(P8VF/+EM[Luc])Kie>NODS(ot)>Tu>CL ot (2.5 mo) Cre, VhlF/+, PolEP268R, MycT58A-Luc
KCP-10 UTKB6F(P8VM[Luc])Kie>NODS(ot)>Tu>CL sc (~2.5 mo) Cre, VhlF/F, MycT58A-Luc
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(UTKB6M(P8VEM[Luc])
Kie>NODS(ot)>Tu  

UTKB6M(P8VEM[Luc])
Kie>NODS(ot)>Tu  

UTKB6F(P8VF/+EM[Luc])
Kie>NODS(ot)>Tu

UTKB6F(P8VM[Luc])
Kie>NODS(ot)>Tu

KCP-3

(P8VEM[Luc])
 

KCP-6

(P8VEM[Luc])

KCP-7

(P8VF/+EM[Luc])  
KCP-10

(P8VM[Luc])
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KCP-3 

(P8VEM[Luc])

KCP-6

(P8VEM[Luc])
KCP-7

(P8VF/+EM[Luc])  

KCP-10

(P8VM[Luc])Control786-O (EV) 786-O (VHL)

CAIX

KCP-3 (NOD/SCID)                  



UTSW KCP-6 (UTKB6M(P8VEM[Luc])Kie>NODS(ot)>CL)

Tet-on inducible system (GFP):

1. VHL reconstitution
2. Myc KD

Evaluating the role of Vhl and Myc

VHL

Tubulin

EV

Dox 

VHL

GAPDH

MYC

EV
Myc 

(shRNA1)

Myc 

(shRNA3)

Dox 

VHL(GFP) expression

Dox (-)

Dox (+)



Considerations

➢ While targeting Vhl+Pbrm1 and Vhl+Bap1 in the Pax8 lineage in GEMM 
results in tumors with 100% penetrance, similar somatic targeting 
strategies have largely failed

▪ Targeting the right cell type?

▪ Sequencing?

▪ Latency?

➢ Ex vivo approaches have the potential to introduce confounding factors.

➢ While simultaneous disruption of different genes may result in tumor 
formation, this does not mean that each gene is required.  

▪ Potent oncogenes (Myc).

▪ Multiple gene targeting. 

➢ Validation approaches should go beyond the role of the particular genes 
and pathways (i.e. HIF2α). 



Brugarolas Lab
Tolulope Ayo 

Ramesh Butti 

Alana Christie 

Nazmul Hasan

Sophronia Hipsh 
Arijit Mal

Jeffrey Miyata

Gopinath Prakasam

Vanina Toffessi Tcheuyap

Bingqing Xie

Olivia Brandenburg 

Wenfang Chen

Shannon Cohn

Roy Elias
Ming Gao

Yifeng Gu

Haley Hill

Allison Joyce

Blanka Kucejova
Eric Ma

Akhilesh Mishra

Tiffani McKenzie

Renee McKay 

Oreoluwa Onabolu
Andrea Pavia-Jimenez

Samuel Peña-Llopis

Oscar Reig Torras 

Nirmish Singla 

Sharanya Sivanand
Charlotte Small 

Christina Stevens 

Tram Anh Tran

Silvia Vega-Rubin de Celis

Shanshan Wang
Nick Wolff

Layton Woolford 

Toshinari Yamasaki

Juan Yang

Anum Yousuf
Haitao Xu

Funding

Sherry Wigley Crow Endowment
Virginia Murchison Linthicum Endowment

NIH, National Cancer Institute

Cancer Prevention and Research Institute of Texas
Department of Defense Kidney Cancer Program

V Foundation 
Joey’s Wings Foundation

Kidney Cancer Program
Debra Harvey

Jenny Beth Humann

Kathy Worland

Urology

Jeff Cadeddu

Jeff Gahan

Kris Gaston
Brett Johnson

Yair Lotan

Vitaly Margulis

Xiasong Meng

Ganesh Raj
Solomon Woldu

Oncology

Waddah Arafat

Suzanne Cole

Kevin Courtney
Hans Hammers

Charles Jiang

Janie Qin

Tian Zhang

Jue Wang

Radiation Oncology

Aurelie Garant

Raquibul Hannan
Robert Timmerman

Pathology

Payal Kapur

Dinesh Rakheja

Radiology

Jovan Begovic

Ivan Pedrosa

Orhan Oz
Xiankai Sun

Mayo Clinic
Richard W. Joseph

John C. Cheville

Jeanette Eckel-Passow

Thai Ho

Brad Leibovich
Alexander Parker

Daniel J. Serie 

NCI

Laura Schmidt
Marston Linehan

Other Collaborators

Brian Rini

UTSW Collaborators
Laura Banaszynski

Rick Bruick 

Tom Carroll

Maralice Conacci Sorrell 

Diego Castrillon
Ralph DeBerardinis

Kevin Gardner

Bob Hammer

Lisa Kinch

Weibo Luo
Sri Malladi

Denise Marciano

Steve McKnight

Josh Mendell

Bruce Posner
Ben Sabari

Andrew Wang

Noelle Williams

Chen Yao

Tao Yue
Qing Zhang

Bioinformatics
Lindsay Cowell

Andrew Jamieson 

Satwik Rajaram 

Phillip Reeder

Tao Wang
Hua Zhong

Clinical Coordinators

Vida Rhodes 

Amy Rowell 

Genentech/Roche 

Peloton Therapeutics
Arrowhead Pharmaceuticals 

Peloton
John Josey

Eli Wallace

ARO-HIF2 Trial

Gregory Obara
Katy Beckermann

Brian Rini

Elaine Lam

James C Hamilton

Thomas Schluep
Min Yi

So Wong

Zhongping Lily Mao

Erick Gamelin

Nizar Tannir 

Genentech

Anwesha Dey

Steffen Durinck

Zora Modrusan
Sekar Seshagiri

PATIENTS &
THEIR FAMILIES

Slides generated with BioRender


	Slide 1
	Slide 2: Optimizing AAV9 Delivery
	Slide 3
	Slide 4: Alt #1: Ex vivo transduction
	Slide 5: UTSW-KCP-1
	Slide 6: KCP-1 growth in C57BL/6 mice
	Slide 7: Immunophenotype of KCP-1 cell line derived tumors
	Slide 8: Alt #2: Vhl/Myc kidney transplantation
	Slide 9: UTSW RCC Cell Lines
	Slide 10
	Slide 11: Evaluating the role of Vhl and Myc
	Slide 12: Considerations
	Slide 13

