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Gene panel based prediction of homologous recombination deficiency in breast
cancers
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Homologous recombination deficiency (HRD% score, indicating HRD status, is
not routinely assessed in the breast oncology clinic, particularly in patients without germline
BRCA1/2 mutations. The prediction model of HRD in our previous study comprises BRCALl/2 mutation,
somatic TP53 mutation, triple negative subtype, and higher tumor grade. When we confirm the
concordance of TP53 mutation between cell-free tumor DNA and tissue DNA, we are able to detect
HRD-high (HRD score >=42) tumors based on genetic information from peripheral bloods. As a result of
this study, the concordance rate of TP53 mutation between cell-free tumor DNA and tissue DNA was up
to 60% (3/5 cases), of which 2 cases were below the limit of detection. Based on this result, it
might be difficult to predict HRD using cell-free DNA in breast cancer under current conditions, and
future strategies should be re-examined.
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ml DNA ng
No. Stage cfDNA_ng Plasma_ml_input cfDNA(ng/ml)
1 2a 4.0 1.33
2 2b 4 2.6 1.62
3 2a 4.4 2.7 1.62
4 2a 6.8 2.9 2.36
5 3a 7.5 2.5 3.00
6 3a 8.1 1.9 4.27
7 2b 8.3 3 2.75
8 la 9.7 1.5 6.49
9 2a 9.9 2.6 3.80
10 2b 11.4 2.8 4.08
11 1b 11.8 3 3.94
12 la 12.2 2.9 4.20
13 2a 16.2 2.8 5.78
14 2a 18.0 2.5 7.20
15 2b 18.2 2.6 7.00
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TP53 cfDNA

No. TP53 mutation Mutation in cfDNA cfDNA(ng) | Stage

in tumor
14 p-R196X #N/A 18.0 2a
6 p.D57fs TP53 p.D57fs (3.34%) 8.1 3a
2 p-R196X #N/A 4.2 2b
10 p-R248Q TP53 p.R248Q (2 reads)* 11.4 2b

p.Y236C TP53 p.Y236C (1 read)* 6.8 2a

ATM (1.41%)

4
8 #N/A #N/A 9.7 la
5 #N/A #N/A 7.5 3a
15 #N/A #N/A 18.2 2b
11 #N/A #N/A 11.8 1b
9 #N/A #N/A 9.9 2a
3 #N/A #N/A 4.4 2a
1 #N/A #N/A 4.0 2a
12 #N/A #N/A 12.2 la
7 #N/A #N/A 8.3 2b
13 #N/A #N/A 16.2 2a

*Not called by bioinformatics pipeline
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