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Early pathogenesis mechanisms relevant to near-term risk and
prevention remain to be defined.

v

Mammary epithelial cells:
¢ Uncertain at what step heterozygous mutation

switches to LOH of BRCA1 or BRCA2

. X . Breast cancer
* Unknown what are associated transcriptomics changes

¢ Clinically useful biomarkers to identify pre-cancer
lesions are needed.

BRCA1™* or BRCA2™uW/+ LOH of BRCA1 or BRCA2 in
mutation carrier cancer cells
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2023 AACR abstract and poster

Genomics and transcriptomics profiling of BRCA mutation carriers revealed the

landscape of early pathogenesis of BRCA1/2-associated breast cancer

Women who harbor germline heterozygous mutations of BRCA1 or BRCA2 have a
high risk of breast cancer. Our previous study showed that patient-derived, ostensibly
normal BRCA2mut/+ luminal progenitor (LP) cells are more prone to exhibit sub-
chromosomal copy number variations and associated DNA damage relative to non-
carriers potentially reflecting early breast tumorigenesis. The clinically assessable
biomarkers for early pathological changes of BRCA1/2 mutation in LP cells remain
unknown. Single-cell RNA sequencing (scRNAseq) of LP cells of BRCA1/2 mutation
carriers revealed enrichment of KIT expression (KIT+) and subsequent transcriptional
factor activations were observed in LP cells of BRCA1/2 mutation carriers relative to

non-carriers. Moreover, overrepresented pathway analysis uncovered that KIT+
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BRCA-mutated LP cells were enriched in pathways involving DNA binding
transcription activator activity and oxidative phosphorylation. These gene signature
profiles were recapitulated in bulk RNA-seq of BRCA2 mutation carrier LP cells.
Collectively, our preliminary data suggest such analyses may identify potential
biomarkers of the risk prediction for early pathogenesis of BRCA1/2 mutation carriers.
Following validation of our findings via tissue microassay analysis and clinical trials,
we hope to eventually assist clinicians in their decision making of prophylactic

surgeries for BRCA1/2 mutation carriers.

Mass General Brigham W-'f' HARVARD MEDICAL SCHOOL
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Genomics and transcriptomics profiling of BRCA mutation carriers revealed the
landscape of early pathogenesis of BRCA1/2-associated breast cancer

Zuen Ren*, Po-Han Lin **, Siang Boon Koh', Kai Szewart’, Nicholas Haradhvala, Aylin 8. Dedeoglu', llze Smidt, Akiko Suzuki', David 1i', Win Thant!, Sarah Muclicr!, ‘Taisha laseph!, Veerle Bossuyt?, Michacl [Lawrence!>, Gad Getz, Lesf W. Fllisen!
ICenter for Cancer Rescarch & *Department of Pathology, Massachusctts General Hospital and Harvard Medical School, Boston, MA, USA; *The Broad Institute of Harvard and MIT, Cambridge. MA, USA; “National Taiwan Univarsiry Hospital, Taipei, Taiwan
*These authors contributed equally s first authors.
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1. Breast cancer genes 13nd 2 |BACAL 3nd BRCA2) code for proteins involved in DNA
double-strand break repair and can be tumor suppressar genes.

Women wiho harbor germline heterozyzous mutations of BRCAL or BRCAZ have 3
high risk of brezst cancer.

ures have bean shous to be the cell
== and BRCAZ™
the main Griver of early pazhogenesis dus

¢ cupy rumber vari which was the:

ation fork stability

Because the early pathogenesis of 8RCAL/2-associzted breast cancer was uncertain, we
aimed ta explore genomic and transcriptomic changes by using single-cell whale
Fenome sequencing {scWGS) and bulk RNA sequencing (RNA Sca) of breast epithelia
IRCAL™Y* carriers, and 8RCAZ™™" carriers

[single-cell sequencing in BRCA2/2"* cpithelial colls |

sustypes for wildeype W

Top 20 TFs
i ATF3  PER1

Mixed methods design 1 I FOSB  TGFBR3
o NR4AT CIRBP
! SNHGE  JMIDIC
1. Human breast tissue samples were collected from patients that underwent either 3 KLFg ELI
elective or prophylactic mastectomies {1 controls and BRCAI™-" and BRCAZ W “ KLFE Ul
carriers, ectively). GOLGASA WEE1
ion genotype was determined vis commercial genetic testing prior to JUND TOR1
oliection. -~ IFRD1 SEMAA

mied thes absente of Gancers among the callected samples.
luorescence-activated cell sorting IFACS} flows cytometry. .
to Investigat DN damage. Fig 3: Singl. il A3 sequearieg <cAUA Soq)
0 breast epithelial el lines were generated using CRISPR/CIsS. o KIT exgesion 1174 and oetivstion ol subseauent . lative 1o ige:
cell lines were used as WT controls toneartiers Sokhekalcet
8. SCWGS data was analyzed using the HMMcopy K package.

aecs
Recapturing the findis f SCRNA-Seq in bulk BRCA2VV' RNA-S i
5. Student’ unpaied et wan used (o detsrming p velucs [Recapumiog the Brangs of HAA S0 seq | Conclusion

10. Bulk RNA-Seq datz analysis was completed using the DESeq2 and DOSE R packages. T Seared TP Sared by ogEiChangs TS TG TR e S

EHF SNHGY

eolleaf BACA112 matatinn camers reveaiod

nd KT+ BECAL2

= - ity ard A0S, o sk predition for warly

Singie-celluhcic

genorme sequercag

ulkRNA
sequencing

Single-collRNA
soquencng

Advonces, 8isi. 1 11

Acknowledgement

bunded by 5 Girag bonndation 1oam Seizns Auard to (k-

Fig.1: i fie segarating rgeptess cellsof braastissues
tady sariciparts for s [
seauencing, o e et al, 5. A, 2020

2023 AACR 7 poster



revealed the

cancer

Jfling of BRCA mutation carriers
 associated breast

of BRCAVZ

g o
-~
T

e

BRCA =
A HFE Y

4 2023 AACR § 3+ & =
R H- 5 B9 F R

= PR3

v gm







	封面
	出國進修報告摘要
	出國進修報告

