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[ Abstract] Homologous recombination (HR) is the main way to repair DNA double-stranded breaks, single-stranded DNA gaps
and stagnation or folding replication forks, helping to maintain telomeres and ensure the correct segregation of chromosomes during
meiosis. Homologous recombination repair (HRR) pathway is one of the DNA damage repair pathways, which has a high mutation
frequency in cancers. Besides BRCA1/2 mutations, homologous recombination deficiency (HRD) can also be caused by other
mechanisms, such as germline mutations, somatic mutations, genome stability of HRR-related genes and epigenetic modification
of HRR genes. The latest clinical data show that reflecting HRD status through HRR gene mutations detection and genomic scar
detection can effectively predict the efficiency of poly (ADP-ribose) polymerase inhibitor (PARP1) in patients with cancer and help
patients to accurately use drugs and predict the prognosis. However, there are a variety of methods to identify HRD in cancers, the
purpose of this paper was to summarize the detection methods of homologous recombination, to explore the value of HRD detection
in clinical application, and to lay a foundation for precise treatment of cancer.
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Fig. 1 Overview of genomic scar types

A: Telomere allele imbalance number referred to the number of regions
with allelic disequilibrium extending from centromere to telomere;
B: Large-scale state transition calculated the number of chromosome
breaks between adjacent regions of at least 10 Mb; C: Loss of
heterozygosity detected the number of loss region larger than 15 Mb
but less than the whole chromosome

Bt T 22 B RRE SR I AL AR B e T &
5% IR 4 R PR 40 1) 98 A8 10 fif 5 BR C AWM B
ST G AR R E AR E ) . Alexandrov
e D20 T3 Shy e s X 0 Bl A R B T A 1 R AT
P&,  “Signature 37 #IN N2 HEIERUHRDAR
A, ATETEUMR e . ORI . A8 BRI NS
1, HRDetect/& — PSS FFE A IIAUREAY , 5%
RIGEG T IR R Bk R/ R
SR T RN R A HR DFE R A A4 A
FFPEFEA T S RUEE | e etk bR | BRC A
PR e 25 g 2t
1.3 HRD# 2 F A% RE G kL 215

7 FL IR R RN R S0 h BRCA LR 5 5
(I 3EIb R, TFITINMBRCAIEA YIS 3h F 577
o F ARG [T R X B 41 8 1 s kA, s
W/ MAEZS A1 HES 4340, DNITTHE 5 e s ol B e )
Uife, S8 g ), Kalachand% 12 %15
Wik sE 2 63611321 i B 1T meta s By,
WA BRCA T AL 5 1l PR S B2 REAE Y G 2R
RINBRCATH He A 5 47 % 35/ IN i G 07 8 90 1) 9%
WEDP S AR G, JER FRIETE ( gene expression
profiling, GEP ) i id 73 Aro3- a4 s -
2 it ) D132 A\ DN AME S 1 AH S S K ) A7 S g
T AT LS e e 0 M R SOIRAS . TR R

AR BN
2 HRD#&MZEGK A RIIE A
2.1 B EETEHT

20204F & A B —TBESE 12, BRI E M
Je e LR 4H K3 ( The Cancer Genome Atlas,
TCGA ) A% T OS5 B 0 SE DR A I Bcdie I F 11
B THRDZMEL, 455 K BHRDME> = 6319 A Bt
G W& T42~6200 LI a2 I TR E . %
WFICHBRCAL/2 . CHEK1 ., PTENZ:3LH 28748 1y
5 19 9 2 hy RS S S B HRD (gHRD ) 5 E
FBRCA1H H:AL FIRADS 1 CH B4k 195 (5119 25
T AL 2 S HRD 5 A 191 0] 19 2
KA ERHRD . — 41 1 A A7 1% DL o HT
7~, gHRDMTE R4, g2 & S EHRDHY
ANBEFUR 324, L, #R4E S EHRDAE Y 5 H
B E O MR RIS FOE AR, ok BR SRE AAk
I ARG P B A o = BAPE LB g A
BAF 2 K MAIPOLOMFSE 7 b7k, HRDHEH
—ZE T ENRIT I T AEAE I (progression-free
survival, PFS) i TAEHRDHEF , HRDIEH A
EN AR O FER ( BRCA1/2 )¢ PALB2 ) 7%
BEEA T ENRRNAANRENE, —&&MY
IRYT IPFSECEE THE S HIZIRYT o $mFLAR
S S S B g R e R R, AT DL I L2 4
HHRD/DNA# 62 FL N R AF Ry 3, ik
A B RHE R S AN 25 S PARPIAYTY - BEE H K
s ] i Bt 7 FHUREE LA % B 22 A AR AT 52 B T e
HRD 5 10 14 5 2244 5 17 BT B A
22 MrBEHZMGIET

X THAEHRRIBE S5 1M , PARPii# if
0 PARPREG IS I A4 ITPARP-DNA K & W) I K
B, T EE AN I DNAB B K B fife & <&
WEGL” . ZuE IR K £, PARPifENS i
HRD&EF s (£1) o MHIGKIXKPAOLA-1
(45 5 1 7R 7E 806191 B S48 8 25 HHRD FH PR i &
3871 (/5 M ATE48% ) , HRDPHMEBRCA1/25
M (non-tBRCAm ) SEA 15201 (5 EA
BE19% ) , BNiE A HRD S 8009 3 R A Fa g
PRI A R TIN AR AN 2920% 0 e, MPARPiH i
AR 25 1Y R AT N20% 1 BRCAZR S NBEF]50%



(FBBEAER L) 2021453 1455 400)

347

AIHRD ARE % [ & A PRIMA B BF 5 45
AL A T ST XTHRDAE ZH B9 438 o 76 B0 S0 A
HEHBRCA1/2A K A8 (W HRD [ & H232 Je hiih
JEIRITIPFSN19.6 1, 2B 4 8.2 H
( HR=0.50, 95% CI: 0.31~0.83) '*’,
TOPARP-BAff 52 A # /R HRIE i HHBRBRCA1/2
LGN, LA SEEFENNATM . CDK12F1PALB2
A] AN [R) R B 100 e A% P 2 SRR BT AR T A AR

( metastatic castration-resistant prostate cancer,

mCRPC ) HEXIPARPIRIZEAITAL. PROfoundfiff
GBI B R #EH BRCA1/285ATM 57 FYmCRPC &,
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Tab. 1 Clinical studies and results related to HRD
Study Cancer Medicine Methods Patients Results
[34] . . BRCA1/2 eermline mutations test  atients with The objective response rate of
Study 10 Ovarian cancer  Rucaparib £ platinum-sensitive gBRCA patients was 59.5%
gBRCA ovarian cancer,
who have received
second to fourth-line
chemotherapy
ARIEL2 ¥/ Ovarian cancer ~ Rucaparib ~ Foundation medicine NGS-based Patlepts with . The median PFS of BRCA
platinum-sensitive .
T5a assay . mutation subgroup and LOH
ovarian cancer .
have received second- high subgroup was 12.8 months
line chemothera and 5.7 months, while LOH
Py low subgroups was 5.2 months
ARIEL3 1! Ovarian cancer ~ Rucaparib ~ Foundation medicine NGS-based Patlepts with . In patients with BRCA mutation,
. . platinum-sensitive . .
T5a assay (somatic mutations); varian cancer the median PFS of rucaparib
BRCAnalysis CDx test (Myriad o cance group, HRD group and control
. . . have received second-
Genetics) (germline mutations) line chemothera group was 16.6 months,
Py 13.6 months and 5.4 months
OlympiAD Lo Breast cancer Olaparib ~ BRCAnalysis (myriad genetics) =~ HER2-negative The median PES of olaparib
metastatic breast cancer  and chemotherapy was 7.0 and
patients with gBRCA 4.2 months, and the effective
mutations rate of olaparib was higher
TOPARP 7! Prostate cancer Olaparib ~ GeneRead DNAseq panel Patients with metastatic ~ Of the 50 patients, 16 (33%) had
(Qiagen) castration-resistant HRR gene mutations, of which
prostate cancer 14 (88%) were responsive to
olaparib
[38] ) ) . ) ) ) The overall response rate of
QUADRA ™ Ovarian cancer ~ Niraparib ~ Myriad myChoice HRD test Recurrent ovarian cancer ) ) i
patients with HRD positive and
(myriad genetics) patients with more than
platinum-sensitive ovarian
3 lines of chemotherapy
cancer was 28%
PRIMA " Ovarian cancer ~ Niraparib ~ Myriad myChoice HRD test Patients with advanced 373 of 733 patients (50.9%)

(myriad genetics)

ovarian cancer respond
to platinum-based
chemotherapy

were HRD positive. The
median PFS in the niraparib
group was longer than in the
control group (21.9 months vs
10.4 months)
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