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In Vivo Functional Genomics
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Radiopedia (2019) 
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Clinical challenge: what drives metastasis in RCC 
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RCC subtypes by pathology/genetics
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Generation of somatic mosaic models of RCC 
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Generation of somatic mosaic models of RCC 
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Generation of somatic mosaic models of RCC: specificity
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Mosaic ablation of Vhl drives ccRCC 
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Key finding 1: somatic genetic ablation of 9p 

drives aggressive disease
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CIN

9p loss

21q loss

Working model
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Working model
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Ongoing work: cross species characterization of 

metastatic organotropism
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Gerlinger et al., NEJM, 2012 

Challenges: branched evolution drives clonal 

diversity in RCC

Turajlic et al., Cell (2018) 



2/1/2026 18UT MD Anderson Cancer Center Proprietary and Confidential

Evolutionary patterns of smGEMMs
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Second generation system: sequential mosaic model of RCC 
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Second generation system: sequential mosaic model of RCC 
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Second generation system: sequential mosaic model of RCC 
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Developmental Oncology Program
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Rhabdoid predisposition syndrome and SWI/SNFopaties

Nemes et al. Cancers 2022
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Susceptibility to Smarcb1 knock-out

Carugo et al., Cancer Cell (2019)  
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A lineage tracing model of in utero genetic mosaicism
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Phylogenesis is calculated by:

1) Barcode indels

2) Indels generated by sgRNA

3) Secondary passenger or driver mutations

4) scRNA-seq transcriptomic analysis

A lineage tracing model of in utero mosaic SWI/SNF alterations
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Thanks to Li Zhang

Node 1

Node 2

Node 3

A lineage tracing model of in utero mosaic editing



2/1/2026 28UT MD Anderson Cancer Center Proprietary and Confidential

        

UTSW

Ralph DeBerardinis

Divya Bezwada

Jim Brugarolas

MDA GU Oncology

Nizar Tannir

Pavlos Msaouel

JJ Gao

Eric Jonasch

Menuka Karki

Fei Duan

Jing Qian 

 

        

Genovese Lab

Luigi Perelli

Li Zhang

Hania Khan

Enrico Gurreri

Deepa Bisht

Roberta Rinaldi

Brinda Vipparthi

Genomic Medicine

Giulio Draetta

Andrew Futreal

Andrea Viale 

Fuduan Peng

Linghua Wang 

Xinmiao Yan

Francesca Citron

Iolanda Scognamiglio

Alessia Savarese

Luca Cecchetto

   

The Barbara Massie Fund

Broad Institute

Sarah Mangiameli

Andy Russell

Fei Chen

      

Istituto San Raffaele 

Francesca Giannese

Davide Cittaro

Giovanni Tonon

      The Bruce Krier Foundation

Cancer biology

Khrishnan Kulumani

Raghu Kalluri

      

Acknowledgements

ggenovese@mdanderson.org

@LabGenovese

MSKCC

Ari Hakimi

Renzo DiNatale

Yingbei Chen

mailto:ggenovese@mdanderson.org

	Slide 1: Cross-Species Functionalization of the RCC Genome
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28

