Unveiling ALDH1 isoforms in Breast Cancer:
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Introduction

Triple-negative breast cancer (TNBC) is among the most aggressive and clinically

Transcriptomic results

1. ALDH1A3 and 1A1 are highly expressed in breast cancer, with ALDH1A3 expression 2. ALDH1A3 and 1A1 are expressed in Myofibroblast-like cancer-associated

challenging breast cancer subtypes, marked by high metastatic potential, poor significantly higher in basal-like molecular subtypes. fibroblasts (myCAFs) and ALDH1A3 is also highly expressed in epithelial cells.
prognosis and limited treatment options. This underscores the urgent need to A -
identify novel molecular targets for effective therapies. Aldehyde dehydrogenase Eigg§§§§§§§§§§§§§§§§E§§§§§§§§§§§§§§§ E§§§§§§§E§§8§i§§§§§§§§§§% A
. Lo HER?+ 5 o =
1 (ALDH1) enzymatic activity is a hallmark of cancer stem cells (CSCs), strongly Lm0 00080 00000000000600000000000000000000000000000080000000000 §

q . . . A A A <5 Pupel EEEE.EZEZ5329%333 m0o28 agaEe Blonoono ala Fig 2. A. Single-cell analysis of primary tumor biopsy samples
associated with drug resistance, tumor aggressiveness, and metastasis, making it ggé‘g pifdasgafraateisipiaiifaianiaaggid Eﬁﬁ_%%ﬁ’é%?g]é%ﬁs 52 o 215 i s i s 2 RTINS s
an attractive therapeutic target. However, the distinct roles of ALDH1 isoforms B0 00 00RO BOOC0G00B6E0B00008000008000080000900000000800008060000 F 100,064 cells detailing the ALDHIA expression landscape. B.

in poorly understood, hindeflif the ralBhal design and clinical application "o S8 8088 e sas s L e eests e hests ceosettceotatoasasanaatazsasasy Disrbuton of cll popiations by moleclr_cssicatn,
remain poorly understood, hindering the rational design and clinical application L 0 8080000008088 0880000 080800880000008088080800820888202 T
Ofse|ective ALDH1|nh|blt0rS LminlBOOOOSCO0000000000 C00®0000000OSe00 0000000000000 00000000000F

- median(
Fig 1. A. RNA-seq bulk gene expression of 59 genes, including genes for claudins, ALDH1A isoforms and the [ (D'-Z)
. PAMS0 signature, across breast cancer cell lines and patient samples, categorized by molecular classification. L oo - = =
Material and methods heos e
B
Transcriptomic analyses {C B, ALDH1AS - ALDHIAZ - ALDHIAY ALDH1A1 ALDH1A2 ALDH1A3
25 s . g v 20
§ catst
= . Y < ) : ] 1 Ghliel i Fig 1 B. scRNA-seq 25
Bulk RNA-seq \=J scRNA.seq 4 HEETE:  (iogr{prHECT 143, q P HOCTO.  (icciiaTHCo1 143 il i expression of ALDH1A1, I 1o 10 L I 20
: i S o '= H e e ALDH1A2, and ALDH1A3 5 20
i 3 < eamst e & cagy "SRt 01 3 -classifi 05 = 1.0
TCGA DepMap Tumor samples Cell lines LBS o HOCH A LESL a7 HOG3B i 1 from 16 Basal-classified 4 5, ‘_ ol
AdAd = | ( Yy Y BT20AMTS * 1* T2 # breast cancer cell lines. 0.0 v 00
MM E 7 & MOANEHES . moausess § s MDAMBASE R
| | | | e r;inw auh
1130?3&51:;9['595 50 cell lines l processed data processed data ol - i 10 20 -0 0 10 20
p | | —— W e P UMAP_1
| | o = =
26 individuals i
raw count data raw col:nt data :\j 100,064 cells 32 |rIﬁt:)etna"L
processing processing Public | 11 Basal A
repositories cell types . )
o cas N peel® Functional studies
@ @ 20,485 cells 3. The novel ALDH1 inhibitor - ABD0171, induces extrinsic apoptosis and inhibits 4. ALDHi ABD0171 inhibits tumor growth and has antimetastatic activity in
migration and invasion by suppressing STAT3 activation. TNBC preclinical models.
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