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This study conducted whole exome seguencing analysis of somatic and germline
leukocytes (PBL), respectively, in 120

DNAs from biopsied tumor samples and their peripheral bloo
breast cancer patients treated with neoadjuvant chemotherapy in order to evaluate the predictive

factors. Of 120 tumors, 30 were determined to be homologous repair deficiency (HRD)-high tumors,
which had significantly higher pCR rates (39% vs. 10%, P = 0.003). When using a combination analysis

of HRD and TIL, the pCR rates were different according to subgroups as follows: HRD-high/TIL-high
56%, high/low 29%, low/high 18%, and low/low 6%. This study showed that the HRD might be predictive
for neoadjuvant paclitaxel - FEC therapy using alone as well as a combination with TIL.
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paclitaxel-FEC+ trastuzumab  NAC

120 Luminal type HR+/HER2- n=61 HER2 type HR+ /HER2+ n=44 triple
negative TNBC HR-/HER2- n=15 NAC
DNA WES  homologous repair deficiency HRD score cut-off 42
(1) HRD score

WES SNP array OncoScan HRD score 47

Pearson r = 0.909, P = 9.95e-19)

(2) HRD

120 HRD 30 90 HRD

HRD cNO P = 0.010 Ki67 P=

0.014 ER P =0.007 PR P = 0.021 HER

P =0.662



ER/PR/HER2 subtype HRD score TN type  HRD score median: 44,

range: 3 - 85 luminal type median: 20, range: 0 - 85 luminal - HER2 type median: 23, range: 1

- 70 HER2 type median: 28, range: 1 - 61 P =0.023, 0.016,

0.033 respectively Figure 1. HRD TN type 66.7% 10/15
luminal type 16.4% 10/61 luminal - HER2 type 21.7% 5/23 HER2 type 23.8% 5/21

(P =2.78e-4, 0.015, 0.026, respectively) luminal type luminal - HER2
type HER2 type HRD score (luminal vs. luminal - HER2, P =

0.802; luminal vs. HER2, P = 0.667; luminal - HER2 vs. HER2, P = 1.000)
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Figure 1. HRD scor es accor ding to breast cancer subtypes
(3) HRR genes  germline mutation somatic mutation
120 HRR gene mutation  germline somatic
Germline BRCA28 6.7% BRCA12 1.7% RAD54B2 1.7% PALB21 0.8% 4
13 10.8% variants 12 germline mutation 12 108 somatic
mutation 29 40 37.0% variants 27 29 variant
RECQL4 5 5.0% ATM 3 2.8% ATR FANCG MUS81
POLQ TOPBP1 2 1.9% 1 0.9% 29 HRR
“core” gene 9 “related” gene 20
(4) HRR gene mutation HRD score
Germline - HRR gene mutation HRD score median: 50, range: 26 - 85 somatic - HRR gene
variants HRD score median: 29, range: 2 - 77 wild type  HRD score median: 18, range: 0 -
85 P = 0.002 and P = 1.44e-4, respectively Figure 2. HRD
germline - HRR gene mutation 66.7% 8/12 somatic - HRR gene mutation
22.2% 6/27 wild type 19.8% 16/81 (P = 0.012, 0.002,

respectively)
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Figure 2. HRD scor es accor ding to HRR gene mutations

11/13 variants BRCA1 2/2, BRCA2 7/8, PALB2 1/1,

Germline mutation LOH
RAD54B 1/2 11 8 72.7% HRD LOH 1 HRD
somatic mutation HRD score wild type
Somatic variants  function “core” gene “related” gene HRD score
P = 0.292 LOH 40 variants 9 7
LOH 7 HRD score LOH(-) 20
numerically higher P = 0.103 multiple mutation and/or
LOH(+) 9 HRD score single mutation and/or LOH(-) 18
P =0.090
(5) HRD score
HRD score NAC trastuzumab
Trastuzumab 94 HRD 23 pCR 9 39.1% HRD
pCR: 7/71  9.9% P =0.003 subtype HRD score
pCR HER2 type TN type HRD score pCR
P = 1.000 and 0.608, respectively luminal type HRD pCR
20% 2/10 HRD 3.9% 2/51
P =0.122
luminal luminal-HER2 type trastuzumab HRD score NAC
pCR 70 4 event endpoint  near
pCR NAC uni- and multivariate Univariate
NAC pCR or near pCR age cT cN histologic grade Ki67 PR HER2
TIL OR 3.83, CI: 1.03 - 14.47,
P =0.042 HRD score OR6.19, CI: 1.46 - 26.61, P = 0.012
NAC multivariate TIL OR 4.50, CI: 1.10 - 20.14, P

=0.038 HRD score OR 7.22, CI: 1.57 - 36.22, P = 0.012 NAC



paclitaxel-FEC
HRD/TIL / 66.7 / 375 /
26.7 / 6.8 HRD/TIL / /
P =0.027
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