RS B 1) %8 B BRCA S22 |

1.8 Sl AR i SRR 73 26
Class5: EU

Class4: SELLIUH
Class3: = KM
Class2: 5EIR M
Classl: RE

2. BURIE PSS 2%
AEUR P UE S5 2%
(1) Very strong evidence of pathogenicity (PVS)
PVS1: Null A (G LRA, B ABIRAS, 2bp AN BIHERAR . BIGHID T RRR
L BAREANIME TR, BRI ITIREE K (LOF) J& TR B0
%7 1: BRCAIL [0 1863 AA] %5 1855 A& ZEFR A BRCA2 [4wiY 3418 AA]
5% 3309 L FEMR AT A )T CRAT BRI R AS . #704 1855 1 3309 ZHEMR 5 K
A 1T XCRAR BRI AR 5 2 45 G SR L AT 25 6 T
FVE 2 WT 2bp AN BIHRRAE, ¥4y B RAL 2 33 in-frame (¥ RNA 414,
KRR AT RSB T B FTIRE, AR PVSTIESE . R (£ 1]
3 M TAERANE TEERE, WRAZE F 23 BRCAL 5 1855 ALz F R A
BRCA2 5 3309 7 Z MR HT K AR5 . 7T LMEAN PVST IEHE SCFE.
(2)  Strong evidence of pathogenicity (PS)
PS1: AR CAIRIEMIBOR KB MR ERSCE, U HRSCEA—F. 1.
Val>Leu 7] Hf G>C 5 G>T S
VR A CAIRIE I BURIL LB I 5400 splicing BU%, PS1 FHE 75 1415
PS3: A A AR A SRS D RS 45 SRR 57 B 5 B0 DR B R DR P A A
782l
Ve ThREAIS R ZEREE IR, FTEEN, HRLEIG RIS SLR = 07z Mok
B BE BTl SRAD G B 1 TR S MR B UE AR 7 B 5 T IR BT Ak 7792, VR4l A
K FH S T VR R OB 1 ) OB R, AR A BB HUA AN A SR 200 R 1 7 FE
B, R P SEEG 4 SRR RE R T AR S
PS4: AR FAE B AR B TR R AR R (p /N T 0.05; X T
SR R XURSAE, OR>S5, AHXS KU B S X HAREELE 1) .



BvE: FEedEE FE NLAS B AE Case-control B LM ES %2R, HEZMNE
FGKFR, HEBAMARMAEERNENS], HiZTRExdiphRkal, F5%
& R K S FREEUR IR R (PM)

(3) Moderate evidence of pathogenicity(PM)
PM1: A7 58738 Hh i X B R IR 1Y) D R 45 A4, ELiZ XSG AT AT R M R AR
PM2: ZFFAE 1000G. 1000G WM. EXAC. ExAC MWy N BEEE e v J6 10 s a4
FIAK (<0.0003) .
PM4: JEH & X3 IHE YRR e A\ SRR 5] IR A 1 0T K R ) AR DL R 25 1 E 3 R
TR (P AE AR AR T BT A T K R
PM5: RSN b AR O Oy CRIE M BUR AR . . A H Argl56Cys
AR, ZALE K Argl56His A L1 EUR AL,
ik 27 CDAIE I BUR AT BT R mRNA BY3E800, FRE RSN SLIRIE R B
PREYHE AR S E mRNA B0, R A BRER, 750 PMS UE4E 75 AR, 1 0 [Ff
#2].

(4) Supporting evidence of pathogenicity (PP)
PP1: s B0 JE DR AR 57 7 5% % S8 v AN S B3 7 I 4
#VE: DB RRBVRE, SCRFEEGE, 7T LRI F) moderate 5L Strong
PP3: AT EALE AT T AR 7 o o0 e R i B K - Th e B & CRLFRHEIL . fR<F
PEy BRRAE)  CHIBIN AMEOMIERSS, EATS5ERS) .
HVE: A5 PTA BTTNARAT25 R — BUR s AT ARy —ANIESE s W R 45 R A —
SR AT AE Sy — A ESE . 9 B HS LSS B B AF 5 SIFT. Polyphen2 .

MutationAssessor, MutationTaster 2.
PP4: 740 S 1 B3 AR A B R 5 5 50 M I R E A S I — 8k, R

i /2 NCCN #5Fd (Genetic/Familial High-Risk Assessment: Breast and Ovarian) H' 2 4%.

a. R L OREDER B

b.  BBCARBENEE, HiELL TR — ERRBRRAE O 5 LR 5
Ay RORBIFIE (<45 %); <60 %, WA =PEFLE (ER-, PR-, HER2-); fE—/ Mk
O FLIRIE U SR s AT FTAE S WA AU, B> MR 28 R R E<50 & 2 Wi b7
PRI EE>1 MR B M2 5% Rk R AR R I 2 WOoR A M FUR R BUA >2 MRUE M ILZ R R %
JELEAT AR W12 B g L e/ F s BRAEAT A R R 2 W o o i B s B N s 59 ML s i

c. WAEMAN, BHNFRMFLIE. o0 Sm R

d. MR REFELPE LT 3 FEE S M OLHRFRN, 1751 NEHE PR Rk
BN RRD: FLE . B AT 5 (gleason WE43>7) BREAZER . A . B L ARMR
e MR . vREUE B didE. TERBE. FORIE. B, BRI EUOCK IR
B it [a) JoT 5 4 S R

e, MALMRFEEE, (EEIRER UL NN — TEFR A MR 5 I R R AR Y
AR AT >2 A FUE R B2 MAME R — R R E B> 1 M2 ETERe<50 2 8N



e BRI — R T GeRE AR, H2WER<4s &5 FRErh AT 3 MEEL
iR COCHOR R, 72 1 AN B h T BB e 21 2 e JEUR R ) - LI BRIt 1T 571 Jiee (gleason
P> RO AR B LIRR . R RoR . SR B S, TS R

HORBRE . B BBRIMOR BSOS T . B M3 A0 5 e A 2 PV TR

PP5: A IRIE N 8 BUw AL (H T IT F) S 56 5 S0 235 RN DAIE .

#{E: Clinvar 3¢ BIC 80 UMD, #ANFEEHEAEXT 1 A si fHIBr s RO2 85400 (4
S =Gl 1, 283 =N 1, WEZIERAREE .
B:3ZHF RAVEESE
(1) Stand-Alone evidence of benign impact (BA)-5 Strong evidence of benign impact (BS)
BAL: ZR7E 1000G. 1000G W#H. EXxAC. ExAC Yo N FEHH FE sl i [ A F) 2 4L
W (B NIFTY) H AR >1%..
BS1: SR FEPRIAR KT A .
BS2: XTSRRI, AR N R BLZAR R (R AR R DA
BIEBAE RIS, B8 X EBEET).
RV BEAR N IR E YA e R A R IR P R T B V2
BS3: RSk S BT A 45 B SRS S 2R BT mRNA. BTHETERS,

BS4: fE— NKZAMAHERZ .
BV X T B R E R AR R ), e N R R 3L B % a]
e AR R R Bl AR A 51

(2)  Supporting evidence of benign impact (BP)
BP1: A% 5 FEDRAH OGO (1) 1 ZEEUR RA KA Null RAE, (BA H I 98 LR,
BP2: 55 R —HURRAE R trans, HIEFFHIHR N E SN AD i1,
BP3: A2 yHE N BREMAGIN, HAR ST EN B OYAE EE DR i) B R X .
BP4: 2Pt SN LIR A P AR e ot 2 R sl 5 BE R P ) D RE e s il CPRSE M R4k BT
RS 45
BP6: 5 MIHRIE N AR 7 o R PR E T T 1 S e 2 S0 435 S n BAAIE BH.
BP7: A5 N[FE L RAE, H SIFT. Polyphen2. MutationAssessor, MutationTaster 5 #0f:
TIIN AL 7 AN SO0 B 4 B A BT O BT AL i, B3R S TR A B R IR AN IR ST
3. PR R A E

=

e Hopth ik UEHE
#UW (pathogenic) 53 (class 5) PVSI H
a) >1PS =§
b) >2PM &k
c) IPM+IPP H{
d) >2PP ik

>2 PS




1PS H

a) 3PM if
b) 2PM+2PP
c) 1PM +4PP
SE L B W C likely | 4 28 (class 4) PVS1+1 PM
pathogenic) 1 PS +1-2PM
1PS +>2 PP
3PM
2PM + 2PP
1PM+4PP

= R, (variant of

uncertain significance)

3 2% (class 3)

UEFEA A2 LR VAR 1, 24 4 805 2K
A5, BOIEYE 5 RAEABUR 7 A0 &

AL 5
B L R M C likely | 2 38 (class 2) BS3 + IBP
benign) >2 BP
KM (benign) 1 2% (class 1) 1BA1




R F %

MR 1. SA1E T A BRCA1/BRCA2 JE K 4ME iU R RAE 2 T8 in-frame RNA FH)4K,
AIREXTFER I RE BB EAEH, KRR ATEN PVST iE#

B A

EEEN

R

A8p

c.442-1 (IVS7-1)
¢.442-2 (IVS7-2)

BRCAI

A9,10

c.548-1 (IVS8-1)
¢.548-2 (IVS8-2)
¢.593 to non-G
¢.593+1 (IVS9+1)
¢.593+2 (IVS9+2)
¢.594-1 (IVS9-1)
¢.594-2 (IVS9-2)
¢.670 to non-G
¢.670+1 (IVS10+1)
¢.670+2 (IVS10+2)

Allg, Al

¢.4096 to non-G
¢.4096+1 (IVS11+1)
¢.4097+2 (IVS11+2)

A13p

41861 (IVSI12-1)
c.4186-2 (IVS12-2)

Aldp

c.4358-1 (IVS13-1)
c.4358-2 (IVS13-2)

BRCA2

Al12

c.6842-1 (IVS11-1)
c.6842-2 (IVS11-2)
¢.6937 to non-G
€.6937+1 (IVS12+1)
¢.6937+2 (IVS12+2)

M 2. ORISR BT BRCA1/2 F: K] missense F4%

BB

mRNA BE

il e

BRCAI R1495M (c.4484G>T (p.Argl495Met))

r.[4358 4484del, 4358 4675del]

p.(Alal1453GlyfsTer10) - predominant transcript

BRCAI E1559K (c.4675G>A (p.Glul559Lys))

r.[4665_4675del]

p.(Gln1366AlafsTerl3)

BRCAI A1623G (c.4868C>G (p.Alal623Gly))

r.[4868_4986del]

p-(Alal1623AspfsTerl6)

BRCAI DI1692N (c.5074G>A (p.Asp1692Asn))

1.[4987_5074del,
5074 5075ins5074+1 5074+153]

p.(Vall665SerfsTer8) — predominant transcript

BRCA2 R2659K (c.7976G>A (p.Arg2659Lys))

r.[7806 7976del]

p.(Ala2603 Arg2659del)

BRCA2 R2659T (c.7976G>C (p.Arg2659Thr))

r.[7806_7976del]

p.(Ala2603_Arg2659del)

BRCA2 P3039P (c.9117G>A (p.Pro3039Pro)) r.[8954 9117del] p.(Val2985Glyfs*4)
P 3:BRCAT F PRI R~ X380 25 ¥ 380 H AT ki i i A48 =
B mm |
Domain/Motif | B & s BB AL AR (VUS/EEBBUR/EUR) SEHR
ﬁ‘n‘ E==1
L.22S (c.65T>C (p.Leu22Ser))
T37K (c.110C>A (p.Thr37Lys))
C39R (c.115T>C (p.Cys39Arg)) http://www.ncbi.nlm.nih.gov/protein/15988069;
. http://hci-exlovd.hci.utah.edu; Multifactorial analysis
RING ! 101 HAIR (c.122A>G (p.Hisd1Arg)) for HA4IR (c.122A>G (p.His41Arg)) (Whiley et al.,
C44S (c.130T>A (p.Cys44Ser)) 2014).
C44Y (c.131G>A (p.Cys44Tyr))
C61G (c.181T>G (p.Cys61Gly))




Domain location description (Rodriguez and
NES 81 99 None reported Henderson, 2000)
Domain location description (Chen et al, 1996,
NLS1 503 508 None reported Thakur et al., 1997).
Domain location description (Chen et al., 1996,
NLS2 607 614 None reported Thakur et al., 1997).
NLS3 651 656 None reported Domain location description (Chen et al., 1996).
COILED-COIL | 1391 1424 None reported Domain location description (Hu et al., 2000)
T1685A (c.5053A>G (p.Thr1685Ala))
T16851 (c.5054C>T (p.Thr1685Ile))
V1688del (c.5062_5064del (p.Vall688del)) | Domain  boundaries — derived  from — X-ray
chrystallography data are aal646-1863 (1T15,
R1699W (c.5095C>T (p.Argl 699Trp)) http://www.ncbi.nlm.nih.gov/Structure/mmdb/mmdbs
rv.cgi?uid=27907), and ENIGMA functional assay
G1706E (c.5117G>A (p.Gly1706Glu)) data (Monteiro, unpublished)
Digestion data indicate aal860-1863 are dispensable
A1708E (c.5123C>A (p.Alal1708Gl
(C (p-Ala ) based on susceptibility to digestion (Lee et al., 2010),
S1715R (c.5143A>C (p.Ser1715Arg)) while pathogenic variant data indicate that 1855-1862
are dispensable (Hayes et al., 2000).
BRCT 1650 1863 GI738R (c.5212G>A (p.Gly1738Arg)) Position 1854 is implicated as clinically important by
DOMAINS the observation
L1764P (c.5291T>C (p.Leul 764Pro)) that Y1853X (c.5559C>G (p.Tyr1853Ter) is a
117668 (¢.5297T>G (p.1le1766Ser)) recognized high-risk pathogenic variant.
These data combined indicate that position 1854 or
MI775K (c.5324T>A (p.-Met1775Lys)) 1855 is the C-terminal border of the BRCT/BRCAL
relevant to clinical interpretation of sequence variants
MIT73R (¢.3324T>G (pMet1775Arg)) in exon 24 of BRCAL. That is, a variant predicted to
C1787S (c.5359T>A (p.Cys1787Ser)) disrupt expression of protein sequence only upstream
of position 1855 would not be considered clinically
G1788V (c.5363G>T (p.Gly1788Val)) important.
V1838E (c.5513T>A (p.Val1838Glu))
Bt 4:BRCA2 FE PR f 57 X ek 45 Fdel J H Al Ckai i 1138
-9 B BEWEE R
Domain/Motif | B & T (VUS/BEBABUOR /B | S50
® J
] D)
PALB2 Binding | 10 40 None reported Domain location description (Oliver et al., 2009, Xia et al., 2006)
BRC-1 1002 1036 None reported http://www.ncbi.nlm.nih.gov/protein/NP_000050.2
BRC-2 1212 1246 None reported http://www.ncbi.nlm.nih.gov/protein/NP_000050.2
BRC-3 1422 1453 None reported http://www.ncbi.nlm.nih.gov/protein/NP_000050.2
BRC-4 1518 1549 None reported http://www.ncbi.nlm.nih.gov/protein/NP_000050.2
BRC-5 1665 1696 None reported http://www.ncbi.nlm.nih.gov/protein/NP_000050.2
BRC-6 1837 1871 None reported http://www.ncbi.nlm.nih.gov/protein/NP_000050.2
BRC-7 1971 2005 None reported http://www.ncbi.nlm.nih.gov/protein/NP_000050.2
BRC-8 2051 | 2085 None reported http://www.ncbi.nlm.nih.gov/protein/NP_000050.2
¢.7878G>C
(p.Trp2626Cys)
¢.7879A>T http://www.ncbi.nlm.nih.gov/protein/NP_000050.2;
DBD (p-11e2627Phe) htp://hci-exlovd.hei.utah edu.
c.7988A>T Pathogenic variant ¢.8486G>A (also recorded as GIn2829Arg) results in a
(DNA/DSS1 . . . .
- . (p-Glu2663Val) transcript encoding an in-frame exon 19 deletion only (Houdayer et al.,
binding domain | 2481 3186 R . e . . .
- helical. OBI c.8165C>G 2012), indicating that genetic variation encompassing loss of this entire
OB2 OB’3) ’ (p.Thr2722Arg) exon (AA2778-2829) should be considered clinically important.The
? ¢.8168A>G clinical impact of alteration/deletion of individual amino acids in exon 19
(p.Asp2723Gly) is not yet established.
c.8167G>C
(p.Asp2723His)




c.8243G>A
(p-Gly2748Asp)

¢.8332_8487del
(p-11e2778_GIn2829del

)
c.9154C>T
(p-Arg3052Trp)

NLS1

3263

3269

None reported

Domain location description (Guidugli et al., 2014)

BRC-9 or TR2

3265

3330

None reported

Note, although amino acids 3270-3305 within this fragment is reported to
bind RAD51-DNA filaments (Davies and Pellegrini, 2007), there is no
sequence conservation with the BRC repeats located between aal002 and
aa2014. Domain boundaries are derived from x-ray chrystallography data
are aa3265-3330 (Esashi et al., 2005, Esashi et al., 2007).

Case-control and frequency data indicate that BRCA2 c¢.9976A>T
(p-Lys3326Ter) does not confer a high risk of cancer (OR 1.3-1.5,
dependent on breast or ovarian cancer subtype (Meeks et al., 2016),
demonstrating that residues at and downstream of 3327 are likely
dispensable.

Position 3308 is implicated as clinically important by the observation that
anonsense variant ¢.9924C>G (p.Tyr3308Ter) is recognized as a high-risk
pathogenic variant with known functional relevance ((Vallee et al., 2016);
Bayes score 1122:1 from a single large kConFab family, Spurdle
unpublished data). There is currently no publicly available clinical
information to support pathogenicity of nonsense or frameshift variants
located between positions 3309 and 3325.

These data combined suggest that the C-terminal border of the BRC-9
relevant to the clinical interpretation of sequence variants in exon 27 of
BRCA2 lies between 3309 and 3325. That is, a variant predicted to disrupt
expression only of protein sequence downstream of position 3325 would
be considered unlikely to be clinically important. Further functional and
clinical studies are underway to refine risk, if any, for predicted nonsense
or frameshift variants downstream of position 3326.

NLS2

3381

3385

No

Domain location description (Guidugli et al., 2014).
This domain is considered unlikely clinically relevant since it lies
downstream of position 3326.




