ABSTRACT

SMARCB1 3a. Suicide by
Axpression ferroptosis
p < oe)
1 T//-“/’_/ N .
. - Bone marrow 4 ‘ o SQ Tissue
0 (3 & protection
=~ TFCP2L1 MYC i /Ob— A
MITF NFE2L2 ®
3b. Early resistance
Iron overload to ferroptosis

HIF2A

ATF4
7 Fo : 5. Metastatic
2 1 T H Oncogenesis spread
TFCP2L1 MYC .
TN Normal MITE NFE2L2 Pre-tumoural / z . - .
L[] Sickled RBCs TAL Hypoxia TAL * Tur_nour‘ce// ; :

@ ER stress proliferation

,ﬁm 2. Hemolysis due to high NaCl in - 5 /'

5 J ; SMARCB1 e /

T / medulla and iron overload biallelic loss o . ] : ® 4 L. mesenchymal
Low O, x 2 3 e 0 e epithelial-like
\ 3 o - 1 '
1. Chronic ischemia ‘ l ® o L
il O—" RMC v e
N ( induced by sickled RBCs TFCP2L1 MYC .
MITF NFE2L2

kidney medulla

Renal medullary carcinoma (RMC) is an aggressive tumour driven by bi-allelic loss of SMARCB1 and
tightly associated with sickle cell trait. However, the cell-of-origin and oncogenic mechanism remain
poorly understood. Using single-cell sequencing of human RMC, we defined transformation of thick
ascending limb (TAL) cells into three RMC cell states along an epithelial-mesenchymal gradient by
loss of renal epithelial transcription factors TFCP2L1, HOXB9 and MITF and gain of MYC and
NFE2L2-associated oncogenic and ferroptosis resistance programs. We describe the molecular basis
for this transcriptional switch that is reversed by SMARCBL1 re-expression repressing the oncogenic
and ferroptosis resistance programs leading to ferroptotic cell death. Ferroptosis resistance links TAL
cell survival with the high extracellular medullar iron concentrations associated with sickle cell trait,
an environment propitious to the mutagenic events associated with RMC development. This unique
environment may explain why RMC is the only SMARCB1-deficient tumour arising from epithelial

cells, differentiating RMC from rhabdoid tumours arising from neural crest cells.
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