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Gene or locus

Syndrome (chromosomal location) Neoplasm Lifetime risk
Genes with high-penetrance mutations
Hereditary breast/ovarian BRCAI(17q12-21) Female breast, ovarian cancer 40-80%
cancer syndrome N
BRCA2 (13q12-13) Male anq female breast, ovarian, prostate, and 20-85%
pancreatlc cancer
Li- Fraumeni syndrome P53 (17p13.1) Breast cancer, sarcomas, leukemia, brain tumours, 56-90%
adrenocortical carcinoma, lung cancers
Breast, thyroid, endometrial cancer
Cowden syndrome PTEN (10q23.3) Other: benign hamartomas, macrocephaly gt
Breast, ovarian, cervical, uterine, testicular, small
bowel, and colon carcinoma
Peutz-Jeghers syndrome STK11 (19p13.3) Other: Hamartomatous polyps of the small 32-54%
i ine, mucos pi ion
Hereditary gastric cancer CDH1(16q22.1) Hereditary diffuse gastric, lobular breast, 60%
colorectal cancer
Moderate-penetrance mutations
ATM- related ATM (1122.3) Breast and ovarian cancers 15-20%
CHEK2- related CHEK2 (22q12.1) Breast, colorectal, ovarian, bladder cancers 25-37%
PALBrelated PALB2 (16p12.1) Breast, pancreatic, ovarian cancer, male breast 20-40%
cancers
BARDI (2q34-q35), BRIPI
(17q22-q24), MREIIA (11q21),
) NBN (8q21), RAD50 (5q31),
Moder r¥5k RADsIC (17q25.1), Breast and ovarian cancers variable
breast/ovarian cancer

XRCC2 (7q36.1),
RADS5ID (17q11), ABRAXAS
(4921.23)

(XH#K30&YEI )



$57% H 1% (201843 1)

CHEHRDIK TH 5o BRCAZ FARFEE O IVES
O RFERE) A 71k, BRCAZEEFETENLTN
T01% T40%, 18%& S N™, T - VI o HeAT A
N8E & O TV D Z L™ JIHEIEICR LT, &
i AR AL CAL2-5M 8 & Fl W /ot — XA T~
ZAIFEMAYICHESE 2 AT 2 12 E DRI 2 2
&7 5*, BRCALH A\ IIBRCAZ:E {7 T %5 B AR
BATR L CTUE, ) A 7 AR IR0 A O B4 Al (risk
reducing salfingo-oophorectomy: RRSO) 7%# b £ %l
—KTHiETH 5%, BRCABIZFHMEIE,
FEEEICBWTE, BN L TPRUBEIRO D
HRRSO% T 2 Z EHFWHEL b L vioiz k)
2, EHECHTOFRIZO LB REESH 5. —
75, IREIEIL LR L7z X ) IETE TR 25 2 L
MBENEINTEY, JIEELFRE L 7256121300
BIEDTREBET AWRESEL, TOROBES
DERTHEBDP R BT EDFHEND, TD X
) RO H, KAND B VIZIMHE DFFRDOD A
DTV ECHIBEDPSDONANETESTIERWVEE
2 b5, F72HALRNT M A AR TIE20164F
DREETIZFLARIO000 A, JHHESEL0,300 A Td >,
BRCAZ ERFFEDFIERBBEEL ) A 73T n 2
NT0/% T57%, 40%Tdh 5 Z & & EETZY, —
KAE W BT BT 2 FLRIVE o B3 AR 0 T H %
ThHb, HENIBIT LW BT O WX
FHE L %\ 728, NCCN Clinical Practice Guidelines
in Oncology. Genetic/Familial High-Risk Assessment:
Breast and Ovarianz Z% |2 LT\ % ($6)%,

21

F RIS BV T, BRCAZEOH % Fi5E
YUELRE 35 & O'HER2BEMEERAE EFLIE 126 L T, PARP
(poly (ADP-ribose) polymerase] [H % % T & %
olaparib® FENMAHER 12 B 1 5 B 70 4 B 25 K »
THE SN THB Y™ 2017410 H 12 R 3 b %
P23 %5 A B (Pharmaceuticals and Medical Devices
Agency: PMDA) (2 L, BHREIVEFEOA L ST
BRCAMB (L T2 R 1%k D FMiAHE £ 721X 53 %
FEMBE - FF & 3 Solaparib® [ 3 i B 58 B 58 7K
ROHEPITbIz SHRAFRIZHB VT L BRCAE
RF WA D PARPIHESE O 3 v 8= VBT & L
THRH SN AR .

m. 7/ LEEOSE

PLEIRRTE72 L9102, FUEBRICBVTT /A
EHFEORFEIIHZHRELLODVH L, —F, %tz
T 7 vt A RBRCAEZFIIRA, MRIREIZ XL 2
RO —_A 5 A, ) A7 D K72
HIHE 3R 5F, BEAHCAEE RS> TWE, &
%, 7 AEBREHAEL TV BT, ORBSZHIC
BUBLMNED, OfNEREEOE LS ORLE
@iz vt ) v TEHIOFER &, 4L OiE
P L T RED D B

X 7
1) JEAES@AE © %A SRS ATII. (5] H2017-12-31)

http://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000183313.
html

&6 BRCA 12Mfr % Z[ET 5 Ak

*  RIEATBRCAI/BRCAZEIGFEEMNHBAL TS,

* A5 LI TOHT

* SOmELTCTOEH, HD

SHIRDREMFENAHD
- EWEMOTERECEEENIND
- EBBICEEEENND
- EHBICHILREEND
- REENFAFERONTNS

° 6ORLAT TOEM

- MTRAT4TESE

© KADBEEmHIHADLYT
- EBREBICEREMDOT ILE- BE-AIIREES

A2 AL ENS

- EBRBISSOMUAT CTRMSNEEEEND

- EREBCEREBAOTIEEEMNAULND

- EBRBICIEEBESND
BHOERECLEEENND

. BREE
- BHIELE

(NCCN Guidelines Version1. 2018 & h —&B#k#: L #1ER)



22

2) Yardena Samuels : BSA T/ L L T4 — FBRADGT
AW E2RR. EEAT, AR, HEEATE R p2-34.
ATA AN HF ALY XA 25 —F 3 a))b. 2017

3) Goldhirsch A, Wood WC, Gelber RD, et al: Meeting
Highlights: Updated International Expert Consensus on the
Primary Therapy of Early Breast Cancer. J Clin Oncol. 21 (17):
3357-3365, 2003.

4) Perou CM, Serlie T, Eisen MB, et al: Molecular portraits of
human breast tumours. Nature 406 (6797) : 747-752, 2000.

5) Sorlie T, Tibshirani R, Parker J, et al: Repeated observation of
breast tumor subtypes in independent gene expression data sets.
Proc Natl Acad Sci U S A. 100(14) : 8418-8423, 2003.

6) Rouzier R, Perou CM, Symmans WF, et al: Breast cancer
molecular subtypes respond differently to preoperative
chemotherapy. Clin Cancer Res. 11 (16): 5678-5685, 2005.

7) Ellis MJ, Suman VJ, Hoog J, et al: Randomized phase 11
neoadjuvant comparison between letrozole, anastrozole, and
exemestane for postmenopausal women with estrogen receptor—
rich stage 2 to 3 breast cancer: clinical and biomarker outcomes
and predictive value of the baseline PAM50-based intrinsic
subtype-ACOSOG Z1031. J Clin Oncol. 29(17): 2342-2349, 2011.

8) Chia SK, Bramwell VH, Tu D, et al: A 50-Gene intrinsic
subtype classifier for prognosis and prediction of benefit from
adjuvant tamoxifen. Clin Cancer Res. 18(16):4465-4472, 2012.

9) Cheang MC, Chia SK, Voduc D, et al: Ki67 Index, HER2
status, and prognosis of patients with luminal B breast cancer. J
Natl Cancer Inst. 101 (10): 736-750, 2009.

10) Coates AS, Winer EP, Goldhirsch A, et al: Tailoring therapies-
improving the management of early breast cancer: St Gallen
International Expert Consensus on the Primary Therapy of Early
Breast Cancer 2015. Ann Oncol. 26 (8): 1533-1546, 2015.

11) Sotiriou C, Pusztai L: Gene-Expression signatures in breast
cancer. N Engl J Med. 360 (8):790-800, 2009.

12) HARFLEEF 2 FHAnRIIc o CHIEZET A R I 4
> ORI 20154E 1. p152-155. x5 HiRR. 2015.

13) Paik S, Shak S, Tang G, et al: A multigene assay to predict
recurrence of tamoxifen-treated, node-negative breast cancer. N
Engl J Med. 351 (27) : 2817-2826, 2004.

14) Albain KS, Barlow WE, Shak S, et al: Prognostic and
Predictive value of the 21-gene recurrence score assay in
postmenopausal women with node-positive, oestrogen-receptor-
positive breast cancer on chemotherapy: a retrospective analysis
of a randomised trial. Lancet Oncol. 11(1): 55-65, 2010.

15) Paik S, Tang G, Shak S, et al: Gene expression and benefit of
chemotherapy in women with node-negative, estrogen receptor—
positive breast cancer. J Clin Oncol. 24 (23): 3726-34, 2006.

16) van't Veer LJ, Dai H, van de Vijver MJ et al: Gene expression
profiling predicts clinical outcome of breast cancer. Nature. 415
(6871): 530-536, 2002.

17) van de Vijver MJ, He YD, van't Veer LJ, et al: A gene-
expression signature as a predictor of survival in breast cancer.
N Engl J Med. 347 (25) : 1999-2009, 2002.

18) Buyse M, Loi S, van't Veer L, et al: Validation and clinical
utility of a 70-gene prognostic signature for women with node-
negative breast cancer. J Natl Cancer Inst. 98(17): 1183-92, 2006.

19) Cardoso F, van't Veer LJ, Bogaerts J, et al: 70-Gene Signature
as an Aid to Treatment Decisions in Early-Stage Breast Cancer.
N Engl J Med. 375(8):717-29, 2016.

20) Filipits M, Nielsen TO, Rudas M, et al: The PAM50 risk-of-
recurrence score predicts risk for late distant recurrence after
endocrine therapy in postmenopausal women with endocrine-
responsive early breast cancer. Clin Cancer Res. 20(5):1298-

RS At v ¥ —JRbEERE

1305, 2014.

21) Parker JS, Mullins M, Cheang MC, et al: Supervised risk
predictor of breast cancer based on intrinsic subtypes. J Clin
Oncol. 27(8):1160-1167, 2009.

22) Dowsett M, Sestak I, Lopez-Knowles E, et al: Comparison of
PAMS0 risk of recurrence score with oncotype DX and IHC4
for predicting risk of distant recurrence after endocrine therapy.
J Clin Oncol. 31(22): 2783-2790, 2013.

23) Naoi Y, Kishi K, Tanei T, et al: Development of 95-gene
classifier as a powerful predictor of recurrences in node-negative
and ER-positive breast cancer patients. Breast Cancer Res Treat.
128(3): 633-641, 2011.

24) Naoi Y, Kishi K, Tsunashima R, et al: Comparison of efficacy
of 95-gene and 21-gene classifier (Oncotype DX) for prediction
of recurrence in ER-positive and node-negative breast cancer
patients. Breast Cancer Res Treat. 140(2): 299-306, 2013.

25) Tsujimoto M, Nakabayashi K, Yoshidome K, et al: One-step
nucleic acid amplification for intraoperative detection of lymph
node metastasis in breast cancer patients. Clin Cancer Res. 13
(16): 4807-4816, 2007.

26) Claus EB, Risch N, Thompson WD: Genetic analysis of
breast cancer in the cancer and steroid hormone study. Am J
Hum Genet. 48(2):232-242, 1991.

27) Miki Y, Swensen J, Shattuck-Eidens D, et al: A strong
candidate for the breast and ovarian cancer susceptibility gene
BRCAL. Science. 266 (5182) :66-71, 1994.

28) Wooster R, Bignell G, Lancaster J, et al: Identification of
the breast cancer susceptibility gene BRCAZ. Nature. 378
(6559) :789-792, 1995.

29) Olopade OI, Grushko TA, Nanda R, et al: Advances in breast
cancer: pathways to personalized medicine. Clin Cancer Res. 14
(24):7988-7999, 2008.

30) Apostolou P, Fostira F: Hereditary breast cancer: the era
of new susceptibility genes. Biomed Res Int. 2013: Article
ID747318, 2013.

31) MEH-SEEE: HBOCE R & sbisdiiidf. el & i AL 82(6):
655-659, 2015.

32) Chen S, Parmigiani G: Meta-analysis of BRCA1 and BRCA2
penetrance. J Clin Oncol. 25(11): 1329-1333, 2007.

33) Sekine M, Nagata H, Tsuji S, et al: Localization of a novel
susceptibility gene for familial ovarian cancer to chromosome
3p22-p25. Hum Mol Genet. 10(13): 1421-1429, 2001.

34) National Comprehensive Cancer Network : NCCN Clinical
Practice Guidelines in Oncology. Genetic/Familial High-Risk
Assessment: Breast and Ovarian Version 1. https://www.ncen.
org/professionals/physician_gls/default.aspx (5 [H2017-12-31)

35) Rebbeck TR, Kauff ND, Domchek SM: Meta-analysis of
risk reduction estimates associated with risk-reducing salpingo-
oophorectomy in BRCA1 or BRCAZ2 mutation carriers. J Natl
Cancer Inst. 101 (2):80-7, 2009.

36) [ A D] WEZRSMH © KA OMEL 16, HIE
NDS AN eI 1, 2017,

37) Pujade-Lauraine E, Ledermann JA, Selle F, et al: Olaparib
tablets as maintenance therapy in patients with platinum-
sensitive, relapsed ovarian cancer and a BRCA1/2 mutation
(SOLO2/ENGOT-Ov21): a double-blind, randomised, placebo-
controlled, phase 3 trial. Lancet Oncol. 18(9):1274-1284, 2017.

38) Robson M, Im SA, Senkus E, et al: Olaparib for Metastatic
Breast Cancer in Patients with a Germline BRCA Mutation. N
Engl J Med. 377 (6):523-533, 2017.



