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BRCAT1 haploinsufficiency impairs iron metabolism
to promote chrysotile-induced mesothelioma via
ferroptosis-resistance
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Figure 1 BRCAT1 haploinsufficiency promotes chrysotile-induced malignant mesothelioma (MM) in males.

(A) Probability of MM development in Breal (L63X/+) (Mut; N = 7) and wild-type (WT; N = 8) male rats injected
with chrysotile (Brcal Mut vs. wild-type; p = 0.0289, %2 test). Untreated Brcal Mut (N = 10) and wild-type (N = 10)
rats are shown as dotted lines. (B) Representative case of MMs in macroscopic image (bar = 1 cm), H&E staining of
epithelioid (EM) and sarcomatoid (SM) subtypes (bar = 50 pum). (C) Proportions of various subtypes in MM of Brcal
Mut and wild-type, irrespective of asbestos and sex. (D) IHC analysis of Ki-67 on MM samples (bar = 25um; N = 7).
(E) Representative nuclear grade images, and nuclear grades of each group in carcinogenesis experiment. (F) Array-
based CGH analysis of MMs induced from Brcal Mut or wild-type male rats by chrysotile (N = 3). Gains or losses are
expressed as the logarithm of base 2. Callouts show Cdkn2a/2b deletion and Tfi-2 amplification, respectively. (G)
Summary of FISH analysis on Cdkn2a deletion in crocidolite or chrysotile-induced MMs. CGH, comparative genomic
hybridization; Cro, crocidolite; Chry, chrysotile.
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Figure 2 Chrysotile-induced MMs present lower expression of Brcal.

(A, B) IHC staining of total BRCA1 and p-BRCA1 (Ser1423) on MM samples (bar = 25 pm; N = 7). (C) Correlation
between expression of total BRCA 1 and survival probability (N = 34; p = 0.0267, Pearson’s rank correlation coefficient
= 0.3799). (D) Correlation between BRCA1 expression and nuclear grade (N = 34; p = 0.0017, Pearson’s rank
correlation coefficient = -0.5169). IHC, immunohistochemistry.
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Figure 3 BRCA1 haploinsufficiency alters iron metabolism to cause an increase in Fe(II) and a decrease in Fe(111)
in asbestos-induced MMs.

(A) Heat-map and hierarchical clustering of aCGH results regarding iron metabolism-related genes. (B) IHC staining
of transferrin receptor 1 (Tfrl) on MM samples (bar = 25 um; N 2 7). (C) Mesothelin IHC and RhoNox-4
(FerroOrange) fluorescent staining of chrysotile-induced mesothelioma cell lines (N = 4). (D) Immunoblot analysis of
iron metabolism-related proteins (IRP1, FTH, and FTL) expression on MM samples (N = 6). Tfrl/2, transferrin
receptor 1/2; IRP1, iron-regulatory protein 1; FTH/FTL, ferritin heavy/light chain.



A Mut wr Mut wWr (D) (fole)  BAPT fold)  xCT (fold)  GPXa

100
BAP1| il T ——p—
83 3 3
-EERNeeeeaee - |
T ——— ——— -
x - 37 52 . 2 o 5 .
= 20 £ — —
GPX4 % 1 ﬁ 1 ﬁ ﬂ 1
|3
B-actin| | — — |>37 5 0 l—:F—l v ﬁEI —— 0 |_:.E| v : I%[ 0 L I%I =
Mut WT  Mut WT Mut WT  Mut WT Mut WT  Mut WT
Mesothelium [vim | Mesothelium MM Mesothelium MM Mesothelium MM
B HNEJ1 C PTGS2
CID Brcal Mut __ Wild type CID Brcal Mut __ Wild type
i e - | 7 & o P
R e e I Eatady
e e 2 (/}U'),i, 2 SR %- AU cro chy
g e § 10 HiE g E § 10 n.s.
] Shaes ol 10* _— . g £ oy Hokok
3 s I . |8 —  — S §10°] — 2
— @ 10° = ]
=~ 8 g
5 | £ 46
2 X 102 2 %
= 5 =
3 = 3 s
£ u 10° 2l 4 8102
5 z Mut WT_Mut WT = R st st g Mut WT  Mut WT
i e (v ] B v oY, (VM ]

S‘cale ba:;'=25(pm S:alé bar=25pum

Figure 4 High oxidative stress with ferroptosis-resistance in asbestos-induced Brcal Mut MMs.

(A) Immunoblot analysis of ferroptosis-related proteins (BAP1, xCT, and GPX4) expression in mesothelium and MM
samples (bar =25 um). (B, C) IHC of HNEJ-1 and PTGS2 on MM samples (N 2 7). BAP1, BRCAl-associated protein
1; xCT, cystine/glutamate transporter; GPX4, glutathione peroxidase 4; PTGS2, prostaglandin-endoperoxide synthase 2.

Crocidolite %
Asbestos exposure ( Chrysotile ?)

Mesothelial cells 'l'
© o O [+ >

Brca1L63X/+ germline mutation
l Ehysical injury,

emolysis,

Subacute inﬂammatory iron addiction

( BRCA1 haploinsufficiency )

7

QTF-FeB Lipid peroxidation
Cdkn2a/2bl BN Fad
= ) =
labile iron pool Fe2t Ferritinl
Genome Deranged Ferroptosis
instability  iron metabolism resistance
Promoted MM onset Q

Mesothelioma cells

Figure 5 Overview schema of how BRCA1 haploinsufficiency influences development of MMs.





