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ABCD: Accurate BRCA Companion Diagnostic
ACMG: American College of Medical Genetics and Genomics
BA: benign stand-alone

BF: Bayes factor

BP: benign supporting

BS: benign strong

CI: Credible interval

CTD: C-terminal domain

DBD: DNA-binding domain

DMSO: dimethyl sulfoxide

DR-GFP: direct repeat—green fluorescent protein
FACS: fluorescence-activated cell sorting

FH: family history

GFP: green fluorescent protein

HBOC: Hereditary Breast and/or Ovarian Cancer syndrome
HCI: Huntsman Cancer Institute

HD: helical domain

HGVS: Human Genome Variant Society

IARC: International Agency for Research on Cancer
LL: lower limit

LOF: loss of function

MAF: minor allele frequency

MANO: mixed-all-nominated-mutants-in-one

MBD: MEILB2-binding domain



NCBI: National Center for Biotechnology Information
NLS: nuclear localization signal

OB: oligonucleotide/oligosaccharide-binding domain
PARP: poly (ADP-ribose) polymerase

PM: pathogenic moderate

PP: pathogenic supporting

PS: pathogenic strong

PVS: pathogenic very strong

SPiCE: Splicing Prediction in Consensus Element
TAD: transactivation domain

TIR: terminal inverted repeat

UL: upper limit

VUS: variants of unknown significance
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BRCA2 LB A - NP ASEBERED IR & 72 2 BAMGIELR T TH Y. K

T IC MSRNERAA LAY 7 v P REEFRETCERIN TV 5, RITE T

BRCA2 BiLF DFHIBREEMAITIE CH 2 MANO-B IEZREE L. T CICHEREDR A S

NTWR 186 fEIHD NY T v MO WT, ZDRINER LRSI L 72, BRCA2 RiE

Mlakk Z W72 7 v F OBERIT B L U4 A EET L 2 W RREERD

HEZIT o7, ZDFER., 126 FE O IEH RS EEDONY 7 v b b, 37 ORI N

TV EEHZCEELZ, £7-. MANO-B EDRGRIGH O—F & L Tk 72 i =

FHEY AT LBHEEL 72,
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EEDAEFIC I E, BHRNDO LD AFERBEREERIAA T 9%, JNED

>

ATIEINTH 2 LIREINTEY ., ABAEIRDFEOFVBATH 5, —RKICH
AZBEMRETI RV DO, IBA - INRPAD S BB XX 10% 8RN CE
L3I Mo Te%, FICHAMFLER T CH D BRCAI £ XU BRCA2 D 2 &
FOBIRT D W N H IR 7 B SEHIIER VN ZE R 2 3 2 56 1 B A - IR
3 AAEMERE (Hereditary Breast and/or Ovarian Cancer syndrome: HBOC) & Ff:(Xd, K[E
National Comprehensive Cancer Network @ ¥ C 13 £ R B D FL A T 41-90%.
INEEIA T 8-62% L E K T-HETORDBASCELRIEFRB A DR R LN B[],
HBOC D BHICH L TIRFEDSA Y X ZKETFM <5 2 FHrIFLE VIR 3 L OnE -
B VIR E AR 72 3 — x4 T v RIThl 2| IfA&E ORI 23 1R - 0K

s (K1) [2-4].

MM ICHATE S 2 DNA [ZEAMR. TR, (L EME R L XV FIcEG 2T
TWw%, DNA OEEGFZIEL {EIETE FRENAE L, BIE T OWEAEC L G
EHAZAL L., MO EFICERREELZE 25 5, DNA BEoBES -, filgic
FIEHEBREBE, X7 LA F FREBE. I 2~y FEE, HEH X EEL v

Tk % I BRE DM o T\» B, BRCAL 3 X OF BRCA2 13 DNA —AFEYIWT i3 2 4H



[FIAH A 2 S O L 2 X v X R a— VT 28I+ TH Y. BRCAI B2
W id BRCA2 DRERER T8 L 7- Mg <1k DNA B E O EE A +4r L 72 ) DNA O 5

DEET S (X2A), HBOC E#F DIEHMAITlX. BRCAI & %\ >3 BRCA2 DR TTD
WNGERFICRINZER DR D > TH, b ) —JTOXN VBT 2 O IEH ¥ % £
BRCAI 3 %\ % BRCA2 2 v X7 BEA X LD Z & 2> 5 DNA G B O #%RE 1L
RT3, LD L AT 2 DR CTli /7 DX BIEF & b BRCAI & % 13 BRCA2
DEEREDTEAR L 72 Al iZ. DNA ORE OEMTTHES 2 2 & THAMI~Z/L 2
T AhBLEZOLNS, HBOC BE TR _EBERPANIICE T2 1 v PHOZE
WHABICEL TR h b, BEALY DEFIC BRCAI & % \»E BRCA2 DXt
OBG T OWEEE AT B 0HBAY R 7D ERBECTCwEDTH B, 277 L,

ZF DEHIZEH S 21T 7 5 T 7R\,

% 720 BRCAI % %\ >3 BRCA2 DFERETESIC X U FHIFIFH 4 2 B 1EHERE 23 ke L <
WA TR, FBRANC X 2L FEE S poly (ADP-ribose) polymerase (PARP)FH 2 3
~DEZNEDRENEA 2D B 2 L B SN TV B[5, 6], PARP |3 DNA — A1 %
L OEEBREBEEIT OB 2 v 2 TH B (M2B), MALAD DNA I
— AR A U 7= A WEREEREIC X VRS L, filddETFTs e cE
%, DNA —AREYIMMEE S Nz wiGa, 51 26t & DNA AU 2342 U, HHIFEH

A EHIC X VIEEINS, Ml DNA IZ Lo —HolEci#InTsh,



— T OBEEN B b T ORI N A IR > T3, 20720, HFM
KL Z BB IEF /T b T 2 il PARP FHERZ 5 L T b A fF A AlkE

H%, Lo>L. BRCAI % %\ % BRCA2 RIE#MINEIC PARP FHEH 259 % &, DNA
BER S T uhr kA VlEsFEEI NS (K20), 2D X Hic, ZoD#ED
M7 & BHE L 72 & & o AR FHE & 2 BIR % & EDE L .5, PARP FHESR O
—DTHBF 7% TIIBEIC BRCAI $ %\ % BRCA2 JRAERAH T 23054 - I
ERABEICH L TR TR XN T3, PARP FHER I EFEME~D & 2 —
OBV K BB D 2 TR E & 2R & Ko 7z o | BIEFH 2SI Y 7 2 & A3
o T %, —J5C PARP FHE 3R I3 AH [FIRH A 46 2 A 1ERE DS IR 7o I, 1 3R R 28 7z
Wiz B5HTIC BRCAI % %\ 1% BRCA2 RN AROFMOMAE 41T 5 ME LD 5,
DX BIBERE T Lo THANTHEMRZ THICE 2z a vy =4 V2

7 & 0 3%,

B FRELHBAT 7 LR OERICH N 2XAMFLIER T CH 5 BRCA2 1T 2
JFEFLL EoNY 7 v b 3% R & 1. BRCA Exchange (https://brcaexchange.org) % I3 U
DELIEATET =2 R=RICEHFINTB[T], FVYEVANY TV EFRTL— L4
7 FNY TV E o T BRCA2 OFEHERN Y T v M IIMHIER A 2 BRI EE s
FAAVERBIE2E0RNERZZEPHONT VS, Lo L, BT HEER X

NT B IFFEMHFHIEFRFE NSV 7 v b DIF L A E 3T ANEFIC D A BFHICH 1



BHE DMK 72 0 FEFI BATSE 21T o TH T et AR A ) 237 R ER %
HET S LPRHETH Y, BRCA Exchange #Z 1L & LN itT — 4 _R—2Clt
JRIEZRAB YY) 7 v+ (variants of unknown significance: VUSs) & A7z LT 3
(£1) [7] VUS BEPAEREL 725 L3\ A2 7R \W 72 O RFEE ~ ORI 72 G50
TONROR FNEELBED TERVIEZORFE~ALEE2ZTCLEI T &b,

VUS ODFEIEILEETHREORR L LR AfEEz>Tw3 (M),

BRCA2 NV 7 v FORMBEREZHIEST 27k LT, EHERSANFEER
(International Agency for Research on Cancer: IARC) ¥ X UKEFFKER - 7/ L% &
(American College of Medical Genetics and Genomics: ACMG) D 73 FHAEEHEM I F

LbNTEHEYH, WTNDHFTDH benign, likely benign, uncertain significance. likely
pathogenic, pathogenic @ 5 B(f§ TN Y 7 v + OJFINEE % HIE T 5[8-14], IARC &
FDEA T — 2 DB ZHICL TERINZ DI L, ACMG FHHITIE AT — &
RFTIERL, 2 vy e a— &I X 2 ERE Tl HME S BRI X 2 BEREMNT 70 & DER 4 75
T2 RHALBANICHRNERZHET 2L I ERRH L, 72, XU TV e
P DB IC O W CHMARMREE LIER S N RIKR T — 2 X —2 & L T,

ClinVar (https://www.ncbi.nlm.nih.gov/clinvar/)<> BRCA Exchange 23 & W EHEIEZ A L T
VWh, VTR FEPLT -4 R—RCHB T, RNERLZHET 2 Lo d B

NTVREDIEFNT -2 TH2, HE )TV FMEEAEHL Y & BALEE -



ARFRICERL T 5589 2 (co-segregation) 2. BEFIDEI Y 7 v b & [FIKFIC
ELBZ D BH»E DD (co-occurrence) 75, HRTFMNICZ DNY T v b 23EHY
ThHLMWEERZFMTEZ (9,101, LHAL, ENHEAY TV FICOWTIHESNT — &
IR ENTERGE W) RIERD B[11,12, 15], ACMG D JEITIEHN T —
ZICRERT T VRAZEHAT 2720, 02 NY 7 v P ORIEFRHEICENT
w3, avEa—2FPHETVEIEROMLIC Lo FTRTONY T v F OREEE T
H-cZ 22, BHR R CHERCOfEHICINZ 5 2720 Df5HMEDOH 2 7 3 ) X L I3HF
TEL 72\ [16]. ACMG 70 ¥HI3fH % @ 7 — ZICH L T, supporting, moderate, strong,

very strong, stand-alone @ 5 BXff CT T v RDBE ZFHi L, FILLTOIET v/
ZNC—E DR ZEH L CREM RN EREZHET 2 (M3, £2) [8, 2D
ACMG D EDFAH A Dt C, FEEERER I X 2 BRAEMT 13 REMEDHIE ICF 1T B strong
evidence & L TN TH Y JEFNT -2 2T T 2EERMED T L R>TWnw3
[17], AESEMNACRANZE BT R 3 2 BRI IC X - T VUS (REFEE L2 s 7232
B 7= B L TR EBIGE ICH R Rz iRt 2 72, VUS icxf 3 2 e

it 2t 3 2 & IR OHETH B & vz B[18],
GEDANY T v+ ORBEFRIT 2 T 12 H 720 il 2 Do) 7 v FiTxt LCfiiicE
BRZ TS L KX A2V ELE T 5720 %80 7 v+ 2 EENG T IC—

JEICHEREZ1T O FEPAR L 05, TOMRARTFREENA AN =Ty b R EBRFIE LI



Ko EAE, BRCAI BILT DY T v MITK3 2 HREIT OERIZD IFE L K, —JFIC
BT N) 7 vt DBRBEIRIT 21T 2 3 A4 AN — 7 v MEREfRITE S EEBBIFR T h <
W3[19-21], —/5. BRCA2 D3V 7 v bioxhd 2 BEEEfT ITEA TE L F. T
TICHEREDTAR S Nz N ) T v M EHEEREIC L ©F 5, BRCA2 OHFEIFH A
ZRE% M3 2 EERTFED 5 b b EHEMEAE V& T 52 DA DR-GFP (direct
repeat—green fluorescent protein) L K —% —7 vt A4 TH 3 (M4) [22,23], DTk
IZ. DR-GFP L 7K — X — LIF (I 2 R 5E4 7% GFP BT % E A L 7= BRCA2 KiF
N IR 2 —HlfakkE v 2 EBRTH %, DR-GFP L K — % —NER D Fcdl| % R iy b)
Wi s 2 HllfREESE TH % [-Scel 5L NBRCA2 N T ¥ F D 2D X v o8 7 % [FAIKEIC
—EPEICRB X ¢ 5 & MR ZMEE 0 CIEH 7 GFP #is T 03B & .
FEOOHNEEL B, #ENLE LY —F 4 2 (fluorescence-activated cell sorting:
FACS) TH Y v b L7z 4G IEMIRER L . —E PRI X 472 BRCA2 NV TV b &
v o3y OEFER A ZAEEREICHBIED D 2 2 L 2R L. NY 7V P ORNER%
HEST2MHMATH L, CODR-GFP LR —F =T v [ ICHENT, AL—T» R
Kz e, e P TEARLSAALZAZ—DfildtkzfioTWwb Z &, BRCA2 DiERER L
EFRB TR @R IR O E R TR L T3 2 &, BRCA2 DERLHID
L DNAFEA N XA Ve VI RONMEIRAZ T EFHMT 25 TH 2 LA, RWER
ZHEST 5 ECREL 72> T 3[18, 24], L2>L. BRCA2 Z WX A8 T & b HiE

WAL 72 e MBERESIR S LT W3 Z &, BRCA2 75 10,257 ¥ Baxt 2 6 72 3 K& 7ni&
9



fLrTH YOV T v DREFKBRZIENT 5 L B EAMNNICHEETDH o> 72720

DR-GFP L K=& =7 v & A 1Tfb 272 R EBR TR IR S LT Z At - 72[18],

FEFE TR E Tk, 2N E TIRPABE IS T 2 HM e A 2 —T v M
REfAAT T-75 T ® % mixed-all-nominated-mutants-in-one method (MANO 75) ZHEEE L |
EGFR %2 ERBB2 & \» 5 72 23 /3851 D VUS D BEREMFHT 0 SEA A2 1 0 5T % 17 V3R
& LT & 7225, 26], MANO %%, Milgtkic BABRTF O 7T F2EAL 2
isogenic & AMIAEMRZBINZL L. % DA BT ICHN T 2 0 FENHEZ 5 L 2 BEoffiia

EHEREZMEST 2 LT Y T v b FEBHINE A HEANESZ M 72 D 2 FE A %2 7o D

*HET DFEBRRTH D, B0k, NV 7V FEMICEAT 2B~ 7
VbR ST 2 BUERE OB (ON—a— FEH) ZIEX v o8 s a— FiEEIC A
MLTWwBETHZ, 2TCONY T v FEAMIEZIESG L 72 L CEEEF2ERN L

T TR O R G L, BHBZICHIEZ BN 2, 77/ 2 DNA %l
L7z, ~¥—=2— FECHIFHIKZ PCR THME L, Xy -7 vy —TT74 -7 —
TYRT L ANYT Y MEAMED BRI HAI L TR N —a — FEHID Y —

FEREONE, COEBRRIETONY T v M EAMIEEZ 2 F—0BEEAT T
WMPRS 2 Z LB TE L7290, FERFBICHED A T ABEFTE 5 ml, BEEHEO N
V7 v E—RIOEBCRIFHCHHECE 2 8T &) 7 v Mo L CiEshic 25k %

TOEBRLILL TEMNESDE, L2rL, MANO EiIZL te v A v xz2 w3

10



BRRTHE7-0, BATEIZEBLETOKREZIICHIREYED 2 2., 208 AMGLERET
DEFAHIC IS LT Wi W &6, BRCA2 ZEEAKDOBEREMENT ICTEBEH W5 Z & 13

WNEETH - 77,

BRCA2 BI5 T DEEREMENTIE 2 HT 72 1IChFE T 2 9 2 T, £ 3. Milld~ BRCA2 EI5+
HREBANT L FER IR L7z (R3), 102kbp TH % BRCA2 BIsT % EAW]
RAFEDI B P I VAT 7y a vy buRL—va vk b —@ERN
BICHEHRIREZT W, B—an=—%2vYy 277 v 742 Fikid, REPECHBE T
BZAAZIN=T Y P REBRREELENTERVGE WL -, £ 2 T, piggyBac b
FVARYVERGTBRCA2 NY 7 v+ HMIICEAT 5 2 21T L 72[27,28]. £ 7z,
BRCA2 & PARP b DEREBILOBRIEZHMMA L T, BRCA2 Rife T filgbkickk % 75
BRCA2 NV 7 v b %8 A L REFRBIZBIN L 72 T PARP FHEH Z#5 L. 1§56
NMIAEER» ) T v P ORREZ HEE 3 2 3l R 28295 2 LI L 7229,
301 (KI5), 24 & MANO kD Fik%Z AL DE, DRGFP L F—X—T vt 4 &
54729 BRCA2 NV TV F DRIEFBRICED V72727 BRCA2 NV T v F DA

20— 7y BEBEFRNTIE DS FIREIC 7 B L # 2 . AT 2 BAME L 7=,

AWTRICTHB W TIE, MANO EDFER & LT, BANFEIELG T TH % BRCA2 D%
HEfAHT I XHIE L 72 MANO-BRCA i (MANO-B %) ##53EL 7- (K 6), 3 BRCA2

BInT % BRCA2 RIBERG AMAEKETH % DLDI #MifEiC piggyBac b 7 v AKXV v

11



EHCTEAL, RERBRZMLL 72, BT, Y7 v+ OFEREICHBI L T PARP

PHEMA~DKZ LT 2 L 2R LT, 22T, 107 HEOANY) 7 v F 2EK

L. MANOB {EICXoTINHLETONY T v FDORER — R OEECHEIFTTX 5

TEERMERTEE DI, ZDORBARFERSUEZIETE L 72, mELIC, #HicNY T v

FABIMLT, 2244 N7V FICXLTMANO-BIEIC K B3HK D T v FDEER

PERERTI 21T - 72,

MANO-B {HEIC X o THEE L 2% 0 7 v F OFREIZ. KB AMIEEZ v 7-E

BARICESC b DTH Y, % D F RN HIESR & BT 5 D13 ic kT

5 LHW L7, $72, AR LR AN) T v b Lot atiez 350 7 v b

BHY.HLBMEZEICL TRV T v P EIEEREREZH T 250 7 v F i

THEZLIEWEETH o7, £ T T BNY T v OIRIE R & MG I FEE - o0 %E

TEZENTEDL, RAXEEETAZHCHRNEROHTIEEZHEL 72, RIZIC

MANO-B {EDFRRICHHI & L <, BariE CHHRICEE I NN T v PN

5 R R RHEE > AT LR L 72,

12
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BRCA1H & UBRCA2:BEIEFRE

1 EEPEFLEINEEE R (HBOC) ICx 3 2 iR L iGR D

RHEEHY R EE A BHEERLTL
HBOC E2 HBOCEBETEALY BIAELL
WY AGAREMNEE > TULVEL

Bizhovteyoy
S FEFE BRI A D SR J240—7 v TRE mEEDELCTFRE
- FHEELEYIRR

- FRARODRE O B U1 kR

KIRED B B35 5 W IZIPEB A BE D BRCA 15 X NBRCA2EIE THBE %% 7.
JRINEZRL R WRTLBEFO AR ENZ5A1T L CICBITHRESCHELZ T 3

MEX R, 2, RNERDS D 2B T I 2548 13HBOCE 2k s n

3, BInhvve) vy 722, BINBROLERICOWT I IRELZET, £¥F

FEEAL D FRAYIER, 7 40 —T v 7Hf, [IEE OBIETHRE & Vo X0 r &

N3, —HT. WNEZAHLBRCAID 5 X BRCAZ2EBIEF NV T Vv FRRO» 572
A HBOCE IZFEE TE 2\ - 0B OEEHILE 1T 2. HBOCRZ BED TX

B 7 =Ty ITHRAELHF AR, WEEARHRANNY T v Micxtd 58

Y EBNEE > TEL T, EBEFLEZICA LY G2 5RICT>TW0» 3,
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BREA2
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PARP = [ PARPFAE R aliepld

2 DNAHEEBEED — > Dftik

(A) BRCA213DNAD — AFHYIWHEE 2 818 3 2 #EaE 2 5>, (B) PARPIZIDNA® —A
HHUIWHEE 2 E1E 3 2 #EEZ 5o, (CO) b MlIEIZ =2 D BRCAZ X & LT % F5 223,
Z DWE L b ERED TS L - M0 ICPARPRHE 2% 53+ 2 &, 7/ LDNAD —AKFH
YIkriafE 5 X T ARSEYIWTIEE & b ICBEANEEE Y. 7 ACEEREE AL
57-%, MilgsEIicE %,
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EEDINZ—2 RHUEEHY FHEERLL REETH

Pk Rt 2,620 1 1,119
FEREREFRELE 13 129 6,429
E2TOLEE 2,672 1,430 16,603

%1 BRCA ExchangelC X 3 BRCA2 3V 7 v MCBHT 2 #ids
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Benign Pathogenic
Strong Supporting Supporting Moderate Strong Very strong
Population | MAF is too high for Absent in Prevalence in affected
data disorder BA1/BS1 population statistically increased
OR observation in databases PM2 over controls PS4
controls
inconsistent with
disease penetrance
BS2
Computa- Multiple lines of Multiple lines of Novel missense Same amino acid Predicted null
tional and computational computational change at an amino | change as an variant in a gene
predictive evidence suggest no evidence support a acid residue where a | established pathogenic | where LOF is a
data impact on gene /gene deleterious effect on | different pathogenic | variant PS1 known mechanism
product BP4 the gene /gene missense change of disease
Missense in gene product PP3 has been seen PVS1
where only truncating before PM5
cause disease BP1 Protein length
Silent variant with non changing variant
predicted splice impact PM4
BP7
In-frame indels in
repeat w/out known
function BP3
Functional | Well-established Missense in gene Mutational hot spot | Well-established
data functional studies with low rate of or well-studied functional studies
show no benign missense functional domain show a deleterious
deleterious effect variants and path. without benign effect PS3
BS3 missenses common | variation PM1
PP2
Segregati- | Nonsegregation Cosegregation with
on data with disease BS4 disease in multiple
affected family
members PP1
De novo De novo (without De novo (paternity and
data paternity & maternity confirmed)
maternity Ps2
confirmed) PM6
Allelic data Observed in trans with For recessive
a dominant variant BP2 disorders, detected
Observed in cis with a in trans with a
pathogenic variant BP2 pathogenic variant
PM3
Other Reputable source Reputable source =
database w/out shared data = pathogenic PP5
benign BP6
Other data Found in case with an Patient’s phenotype

alternate cause BP5

or FH highly specific
for gene PP4

X3

KERFREE - 77 5%2 (ACMG) OfEiET 5 T

v TV R D REIE

arlhoveTs vy 2ld, HE2EBRERRUEANYV TV R ERHUANVT VPO ELLTH
22 HRETELLE, ZOIET VvV RADEENE THE LS, BA, benign stand-

alone; BS, benign strong; BP, benign supporting; FH, family history; LOF, loss of

function; MAF, minor allele frequency; path., pathogenic; PM, pathogenic moderate; PP,
pathogenic supporting; PS, pathogenic strong; PVS, pathogenic very strong. CCHRE 5
[8] Richards et al., 2015 X b $chr. &)
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Clinical significance Criteria

Pathogenic (i) 1 Very strong (PVS1) AND
(a) 21 Strong (PS1-PS4) OR
(b) 22 Moderate (PM1-PM6) OR
(c) 1 Moderate (PM1-PM6) and 1 supporting (PP1-PP5) OR
(d) 22 Supporting (PP1-PP5)
(ii) =2 Strong (PS1-PS4)
(iii) 1 Strong (PS1-PS4) AND
(a) 23 Moderate (PM1-PM6) OR
(b) 2 Moderate (PM1-PM6) AND >2 Supporting (PP1-PP5) OR
(c) 1 Moderate (PM1-PM6) AND >4 supporting (PP1—PP5)
Likely pathogenic (i) 1 Very strong (PVS1) AND 1 moderate (PM1- PM6)
(i) 1 Strong (PS1-PS4) AND 1-2 moderate (PM1-PM6)
(iii) 1 Strong (PS1-PS4) AND 22 supporting (PP1-PP5)
(iv) 23 Moderate (PM1-PM6)
(v) 2 Moderate (PM1-PM6) AND 22 supporting (PP1—-PP5)
(vi) 1 Moderate (PM1-PM6) AND 24 supporting (PP1-PP5)
Benign (i) 1 Stand-alone (BA1)
(ii) 22 Strong (BS1-BS4)
Likely benign (i) 1 Strong (BS1-BS4) and 1 supporting (BP1- BP7) OR
(ii) =22 Supporting (BP1-BP7)
Uncertain significance (i) Other criteria shown above are not met OR

(ii) The criteria for benign and pathogenic are contradictory

£2 KREKES - 77 %2 (ACMG) DRIET 2 RINERHE 72 b ar

B L2 ToZ e T v A %A L. Hi— L 7280 B R M) 2 R ry 3 & HE 5
%, BA, benign stand-alone; BS, benign strong; BP, benign supporting; PM, pathogenic
moderate; PP, pathogenic supporting; PS, pathogenic strong; PVS, pathogenic very
strong. CCRk# 5 [8] Richards et al., 2015 X b $&#e, X&)
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puro® —

— NLS ! GFP GFP _—

I-Scel restriction site with stop codon 5" & 3’ truncated gene

w/o I-Scel site

B
—» I-Scel induced double strand break
puro®
— GFP —ﬁ——
X ‘_
— A grpT —
_>
puro®
— GFP GFP —_—
.4‘ - - i
C

<8< >,
BRCA2 function (+)
<& @C@

Co-expression

@ ——

@ I-Scel . @

BRCA2 variant <) @ @ BRCAS funation (9
@@ @ unction

<2

4 DR-GFPLFR—%—7 vt 4 X % BRCAZ ¥EREMHT

(A) DR-GFPL & — % — D&, — oD GFPIEH%#H LT3, Eioids izt
I FYBFAINTEY ., FTROEINEATERRES L 225577272, DR-GFPL
R — 2 —H MR EOE 2 v 37 ZFHBL L v, (B) DR-GFP L K — & —E AR ICT-
ScelZ —#MEICHKIR T+ 2 L, Lo GFPRANIC AW AEL 5, T THRIC
b 5517 GFPECY L MRS 2 EHZE L 2 &, EFRRDOGFPAFH T 5 L 5
7 b, MRk EEEE T 5, (C) DR-GFPL & — % — &AMl I-Scel £ BRCA2
NYT v edREEIE 2 & BRCA2YY 7 v F OFRREA IEH T H X GFPHEOEHIY
3% AT, WREESERBI AN Y 7 v P THNIXGFPHOEHIAE I3V 25, Tk
FACSTHIliE L. BRCA2NY 7 v + DHREMENT % 1T 9 o GFP, green fluorescent
protein; NLS, nuclear localization signal; FACS, fluorescence-activated cell sorting, w/o;

without. 18



B FEAFE BAYA4X TEE AR

FSURTDxHar  HIRGL &Ly
TLY raORL— gy HIRZGEL By
LYFOA4ILR 8-9 kbp =1
LkAoAILA

FSURRY Y HIPRZE L B fid]

x3  Mile~DBEFLEEATFE
W NDTFIED BEARNEIL100% Tld e\ 720, FAHI7Z: &1 X 25 AHNAE DR H3 6 %
E7 5,
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BRCAZ2-deficient cell-line

+  Vus1 +  VUs2 +  VUs3 + VUS4

PARP inhibitor treatment

VUS-2/3: Normal function
VUS-1/4: Abnormal function

5 BRCA23) T v t ORREMEITEDRFE= » & 7 b
BRCAZXABMIRIMRIC BRCA2 N 7 v b 2 ZE 8 A, PARPIHER 25354, M
R A ZANEERED H B N T v P 2 EA L Mz 477 L, MHIER A3 2 &1 R
HRLAEANDVT v FH2EAL MR T 52, COEBREZLEDONNY T v ML
TR ITIICIT 9 N A —T v F B EBRR 2 #HE 4 5, VUS, variant of unknown
significance.
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<DFO N — rz>

—

-
_— e
Site-directed Subc:gning intto S ) >
mutagenesis piggybac vector <:| — 1 |:>
with barcode

BRV%_zt;EeNA e S — i >

DLD1 BRCA2 (-/-)
cells @0@ ) @g ), < o) gg
OO S Ce0 05 9)\00®
s e

Transduction with Puromycin /\d) D
transposase selection ¥/@O
&

Culture with drugs

D ‘ VUS-1  Abnormal function
() VUS-2 Normal function
/ @ ““‘“‘““ Normal function
¢

<Y 2 VUS-4  Abnormal function
DD
ET
o Genomic DNA extraction
Evenly mixed cells Barcode amplification
%%d) Deep sequencing
Culture with DMSO “““ Statistical analysis

6 MANO-BE D RS

Hi & 32 BRCA2 N 7 v + %site-directed mutagenesis I X D fERK L 72, ~YN—2
—FN&hnda=— o RN % Ff - zpiggyBac b 7 VAR VR X =Y T 7w
—=v79%, ThEDLD1 BRCAZ REMNIERICEAR, va—u~v 2 vitdkoT
FIRL, BNV TV P OREFKBREZFKT 5, LBOLERTIKEZE—ICRA LT
%, #HH 5 IFDMSO% %45 L 1I2HRREE L, #Mil@zBIs 5, #hitiL727 /7 4
DNA%> 58— 2 — PRk # PCRIC X > THIE L, KR =7 vy —ick->TF 1 —
T =V RAETI, N—=a—=FDY—=FAhv v b2 ENY T v b OMH AR
ICXIGT %5, DMSOMLEERE & SERIRE D N —a — FEZ IR 5 2 & ©, FHAIKXZ
WEEHET 5, HEOIT > 72RO EE X[ JHEEOFETHEL, &£~V TV
DIFNER ZHEE 3 5, DMSO, dimethyl sulfoxide.
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Transposase

/" \

K O

TIL TIL

& ©

Il

DA< ¢ e || A1 >l

X7 FIVREYVICKBELGTOME~DEA

Wi 2T 3 oD TIREA OMIC B & T 3 ZHAAATE 7 2 —8 F
VARE = RAFEWR 7 2= MICFERFICEAT 5, BAINMIETHELEEZ
v A RE — X X TIRAH % 583

7
LTI L 21T 9, piggyBack 7 v AR ¥ — 2 DEH
. 77 LDNADOTTAARSIZ### L. 2 2ich 7 v AFEY v 2EAT 3, TIR,
terminal inverted repeat.
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528 KEME S XU

b b KIEMIERR CT® % DLDI, ¥ X ' BRCA2 OB G T2 EAa A R % &
72 L C\»% DLDI1 BRCA2 (—/—)% Horizon Discovery #:72> 5 A L 7z, DLD1 BRCA2
(—/—) 1% Cre-loxP ERA7HEFE M 2 % V> T DLD1 @ BRCA2 DX 785D T
7Y vI1IC7 L —0y7 PEREZEALTEREN72[29], DLD1 BRCA2 (—/—) 1%
HMRaRR i Lk~ CHIfEZ R I &2 L i3 7 v b o O Ml E 2K T L Cw 5, DLDI
BT AN aTFVYREERBTAY 74 —L@mFH., 707 2 b v BRI,
ERBB2 (K~ EEFRBHOMIIMETH D, TPS3S24IF FIF v bAx AT 4 7ER, b
X O MSH6 DM EGETFDO 7L — Ly 7 FERZEEL TV 3[31-34], WO
MAEZ D 10% fetal bovine serum (FBS. ThermoFisher Scientific) 3 X U8 2 mM L-glutamine
(ThermoFisher Scientific) Z ¥/l L 72 RPMI 1640 £5#th  (ThermoFisher Scientific) % F
Vv, BNEE 37°C. ZERLIRERIEE 5%DA v F a2 _—& —THE L 72, MkIZ 70-

90% D AT % £ D IKf 53 C TrypLE Express (ThermoFisher Scientific) % F\»C1T - 7z,

2-2. BRCA2 NV 7 v b OFER

BRCAI 5 X O BRCA2 BT 2 AKME DK T — XX —Z2TH 3 BRCA

Exchange # ZM L, 239 D I 2w v 2NV 7V k& SHEHDOF VY ZANY T v
23



ZERL - (FK4), NY 7 v b o4 #HiHIE Huiman Genome Variant Society (HGVS)
ICHD W, WA T I BRI & L COREENAEY) LAE#R L ~ X — (National
Center for Biotechnology Information: NCBI) IZ 35 1F % NP_000050.2: p.V2466A % $£H

L7,

244 THEHD BRCA2 NV 7 v F D95 B, 155 HH L BRCA2 X V37 DEEREN A 4 v/
2HERL, Y D 89 FEHIIMAE N A 4 VA6 T v X LITEIR L 72, BEEETR £ A4
v OIEIRT 2RI E, RIEED 4 v - v ) a Pl — v TH B Align-GVGD % E &
L7zo IRED S 2[R R D SV AT TV —TH 5 C65 »Hlix 62 NV TV M %
EIRL, ZofhosT3Y —THh 5 CO, Cl5, C25, C35, C45, C55 2> b lxZzhZ i 14—

3N T VR EERL 72,

SEEDOANY TV MIL AT TA AN F—EALICHE T 27 Y VRigD 3 HHED 5
WIEATTART 7 T2 —ELIcB T 20y Vil 2 EHICHIEL CTHE Y R T
TARRE 2G| 2R TARRELE D 5 7ce RTONI TV NIRRT T4 XEEDA
v > Yaryily —nNTdH 3 Splicing Prediction in Consensus Element (SPiCE) v2.1.351
EHOWTRAT 74 RBRE ORREM: Z 7 L. V1I59M (c.475G>A). D23Y (c.67G>T).
V2111 (c.631G>A), R2336P (c.7007G>C). R2602T (c.7805G>C) ® 6NV 7 v b iTD\»
TEHAT T4 ZABREOURMWRTRBINZ, ZONV TV MEIRAT T4 ZABRERED

>N

RWERELZ D 2T cDNA ZIER L., ZBRL - 244 BEEETONY TV b2
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MANO-B {EIC X 2 BEREfEIT O XIR & L 72,

2-3. 72— DIERK

BRCA2 % MIlaFRICE A 2 1CH7- b .piggyBac + 7 VAR v 2 =%\,
piggyBac dual promoter vector (PB513B-1; System Biosciences ) ® CMV 7’1 & — X
— =N F I u—= v AL FPOBIC 10 EEED T v A LR (N—a—F
BeHl) AL 7z, B4R BRCA2 iB{5TF D ¢cDNA % pcDNA3 236HSC WT R 7 X —

(Addgene plasmid # 16246) 75 piggyBac X7 X —D~<LF I Lrra—=v 79+ 4 b
Y7 om—=v 7Lz, &NV TV MIRENE T T4 < — %M\ T site-directed
mutagenesis D F{ETEA L 72, DR-GFP L K — X —7 v & £ 1T %, piggyBac X7 & —
ICEEN S GFP B TEH ZHIFR L 72X 7 X2 — % site-directed mutagenesis D F7E T
ER L 72, Western 7' 0 v b id, N Rifific FLAG £ 2 (DYKDDDDK) #% site-
directed mutagenesis TEA L 7z_ 7 X —% w7z, fERL 72~ 27 2 — Il % TR
%78, 7°7 A I F% E220 Focused-ultrasonicator (Covaris, Inc.) % FH\» T 300 35
F R WA ft L. NEBNext Ultra I1 DNA Library Prep Kit (New England BioLabs) %
WTT74 770 =% 1L 72 ET MiSeq (Illumina)Z FAWT Y =7 v 2 %{To 72, EA
L7-&R% &0 7 BRCA2 D ¢cDNA RR O, L8R L —N—Gd 2 v—a— FiC
Hl|, piggyBac X7 X — 3y 7R =V ORINICOWTHAE R T 072, V=T VAT — &

% Bowtie2v2.3.4.2 #HWTU 7 7L v AfdHIc~<= v v v 7 L. samtools v1.9. beftools
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v1.9, IGVV24.10 ZFHWC 7 7 X I FREDOEI ZRE L7z, 77 A I FICTTFEND

BEPECTHWEEAEWELZ R LTETDO T I RAIFICIFEALEZL DD

Ry
e

\

Lo BRL NS T BEEDN—a = FEHDHBBEA I NI, b T v AR
VU EMEICEANT 220K E RN TV AKRE - E L TR L 7 hyperactive
piggyBac transposase expression vector (PCMV-hyPBase) ! Trust Sanger Institute 2> & 5.
X7z, DR-GFP L F— X —7 v & 4 IC 72 pCBAScel ¥ pHPRT-DRGFP (Addgene
plasmid # 26477, #26476) A E VT - 2 —V - 7 X 1) v 75T O Maria Jasin
@t o5 307z, DR-GFP L F— 2 —FSicEEN D ¥ 2 —n <A ¥ ViIER
T i A vidEEE T (Shoble) ICEH#EL 72, % L 7 pHPRT-DRGFP % Xhol &
Sacl TX 7 VX4 Y =&AL THELN/ DR-GFP LR — % —fdll & | piggyBac X 7
£ —7% Spel & Apal TX T NXA Y 2R+ LEZEMZ, &b ICRIEEFRLLEEZ L /-
kT4 =1L, Mifdict 7Y RE Y v EHWT DR-GFP L & — X —ii5l % & A

T % 72 ® D piggyBac-DRGFP X 7 X — % {ERL L 7=,

24, FIVRARRYVEHCIZEETOREEA

DLD1 Mtk ~DBETEAIRY)V R 722> a Vit 3 9V R 72739V T
1T o 72 il &4 DML ICHES IC—FEFES F D BRCA2 BIGF NV TV 2 EAT R0,

2TONY TV P EENFNIED well THIFZICEAL 72, HA4 DY 7 v FEA
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Mg 5 FEERIC T/ 2 DNA %8R L 504 E 7= FiH 2 83 2 RER I T D 7 o
2o BHEIOEBEZHE VIR L, 77 2 I FIZFHERE TH—D 7 v — v ZH L
7zo DI VRTZ 27 ay® 24 KHEETICHINEZ 96-well 7L — T 1X10* cells/well
T L7, PI Vv R7 227 a VOERNC, £2£TD well Z 100 pl OFFfE7kEHIC
L 72, 1well 729, piggyBac X7 X —% 100ng, pCMV-hyPBase X 7 %X —% 50
ng. Lipofectamine Stem Transfection Reagent (Thermo Fisher Scientific) % 0.5 ul, Opti-MEM
I Reduced Serum Medium (Thermo Fisher Scientific)% 50 ul Z 7z, LRt Oik# %R
ALTERT2 RBEHEL 725, Swell i FLAz, P77y 272273 avd2H
‘o, 7 HEPUAEWE 2 v CEEALBER 27w, B rIREAMREZERE L 7.,

BRCA2 #BAL7-MildIiva—n~4> v 3 ugml CUEE, HFohzR) 70—
FMBEENZ 2 D % FUBOER TH 72, DR-GFP LK — & — %8 A L 7-#ifg
IZEA TV 100 pg/ml TUER, €4 ViMEEZA T2 —2Dav=—26illd%
vy 2Ty 7L, SHERBIEXECE S Zu—F ik 2 BT L, Mo EET

M7z,

2-5. FY AL ey 7Ly b PCR

BRCA2 NV T v+ %2EALLMELSZ 7 . DNA % QlAamp DNA Mini kit

(QIAGEN) %M \WCil# L 7=, 7/ 2. DNA100ng. Droplet Digital PCR Supermix for

27



probes (Bio-Rad Laboratories), BRCA2 @ ¢cDNA & % \»d intron # X —7 v F & L7z 7
FA~v—BXU07 v —7%H\, QX100 Droplet Generator (Bio-Rad Laboratories) % fi
HLTFuy 7Ly FRERL7E (R5). 774 ~—DRIEREIZ 900nM, 7’1 —
7 DAL X 250nM & L 7z, PCR )G 1 T100 Thermal Cycler (Bio-Rad Laboratories)
O HREIN W2 EBRSEMFCiTok, FrY T Ly FOAY Y+ T — XN
I3 QX100 droplet reader (Bio-Rad Laboratories)3 & U QuantaSoft v1.6.6.0320 % FH\» 7z,
T=T7AVIZRY 7y 2T BHBIICREL L 2 TRRE Rz F v T
L. # 15000 D Fwy 7Ly b ZEFTICH 72, DLDI fifld#kid pseudodiploid T
H Y NEMED BRCA2BIEFOav—H032 TH 2 L 2AML T, MiCEATR

72 BRCA2 cDNA ® a2 v —¥xEH L 7,

2-6. V7 N2 A L RT-PCR

BRCA2 NV 7 v + %8 AL 7-Aflilg5 & RNA % RNA-Beereagent (Cosmo Bio) %
W C[E[¥ L, DNaseI(Takara)T% / . DNA D3R %17 > 721, b 9 —& RNA-Bee %
Fi\v>T DNase | DA EL L KFHLZ 1T 5 72, 1547 b — XL RNA 1 ug % SuperScript
IV VILO reverse transcriptase (ThermoFisher Scientific) % F\> CiilsE L —A$H cDNA
%f37zo BRCA2 exon 11 3 X W ACTBZx{3 % 77 4 ~—. Power SYBR Green PCR

Master Mix (Thermo Fisher Scientific)Z F{ V>, 7500HT Fast Real-Time PCR System (Thermo

28



Fisher Scientific)C PCR M)t & #OEDMIE 21T o72 (£5), 2—7 v & L7z
BRCA2 DIEFEEH1Z DLD1 D FMIIFRIC D ATFAE L. isogenic 72 BRCA2 KABMAEIE
ICIIFEFE L 7 WERRL 3B L 72, X o T, BRCA2 RIEMIREE D b H & 1172 mRNA
X T VARSVICL > TEAINS cDNA KL 22, "V RAF*—v Vv BT
TH5 ACTB #NEEZ v b a—r e LTHBELL, %3 v 7D BRCA2 DIHXF
HEZHEH L2, &9 v 7L OHEIE I technical triplicate TfT - 7z, BRI biological

triplicate CIT\>, “FIfH & FEHERA 2 B L 72,

2-7. Western 7 @ v b

N R FLAG X 7' %3D\x7z BRCA2 XY 7 v+ % 20 EEfER L. Zh o 2LE
B L 7z#ifg2> 5 2-mercaptoethanol (Sigma) % @5/l L 7z sodium dodecyl sulfate (SDS) %
Tz v o2 %[\ L 72, FLAG-BRCA2 ORHITIZ 70 ug D % v %7 2\, 50°C
T 20 L L 72, ACTB ORHICIX 10 pg D & v 37 % Vs, 95°C T 3 L
L 7zo FLAG-BRCA2 12X L Tt 6%, ACTB iCxf L CTiL 10%D SDSKIY T 27 YT
TN ERG, 150V OFELECTESKE 21T > 7, /7 TE~—%—& LT Precision
Plus Protein All Blue Standards (Bio-Rad Laboratories) % FH\> 7z, VKEIFE THRIC X v o3 0
% Immobilon-P transfer membrane (Millipore) IZ 50V D EEHE T 3 il 2> 1 THRE L 72,

TARDIERF RIS 2P 720, 5%AF L IV 7 %Al 2 72 0.05% Tween 20 containing
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Tris-buffered saline (TBST)T 1 il 7' a0 v ¥ v 7 L 7z%&. —X$ifk & L T 500 54
T FLAG ~ 7 A€/ 7 u—FAHiK (F3165; Sigma)d X U 2,000 54 FRPT beta-Actin
Zv vy FE/ 7 —FAHUR (#4970; Cell Signaling Technology) & 4 °C T 16 Kt
J& X7z, TBST TPk, 2 X¥ifk & LT 10,000 54 peroxidase FEakdi~ v A
IgG B X UHL7 € v b 1gG Pifk (NAI31V I X U NA934V; GE Healthcare) & ZE il T 4
REE G & 2 7z, AL FEERA3E & L T SuperSignal West Femto (GE Healthcare) % F \» T

FRRM Ny PR L7,

2-8. MlEAEHET v A

DLD1 #iffifatk. ¥ X O BRCA2 K18 DLDI #lif@#kic BRCA2 NV 7 v P 2EAL
7=l % 96-well 7L — F1IZ 2.0 X 10%cells/well. H5Hh 100 1 1of medium/well T
L. PARP [HEHK D 2 I AN K77 F v (CBDCA) %A DL TH well 1A
7= (olaparib (50 nM—5 u M, Selleckchem). niraparib (10 nM—1 u M, Selleckchem).
rucaparib (50 nM—5 u M, LC Laboratories). CBDCA (50 nM—5 u M, Selleckchem))., £
% N Z 72\ well I 1%, dimethyl sulfoxide (DMSO, Nacalai Tesque) % AR 0.01% &
5 XAz, FEAEMZTH» O 144 Ffftg, K5 10 L @ PrestoBlue cell
viability reagent (ThermoFisher Scientific)Z ll 2 & < {B& L 7z, H#E5E % 2030 ARVO

X3 microplate reader 35 & UF PerkinElmer 2030 Software v4.0 (PerkinElmer) (excitation; 530
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nm, emission; 590 nm) THHEIL 72, Mif@ZIMA TV v well Z A AT 4 73 v b u—
e Uiz, AEfFHFR T GraphPad Prism software v8.02 for Mac (GraphPad Software, Inc.)

Z TR L 72,

2-9. MANO-B %

MANO-B . W ISR ESFHFE L 7oA 2 —T v MEIE T
REMFHTIETH 5 MANO A RIEX ¥72b DTH B, BRCA2 DF ) T v b &Rl
BRCA2 K18 DLD1 MHIIFRICE A L BRCA2 NV 7 v P ORERKE G- LT, 21b
TARTHFICRA LA RSt T ols2To72, Mgz 1 X 10* cells/om? O
ZJE CEE L 72, PARP [HZE ¥ (olaparib, niraparib, rucaparib), CBDCA. DMSO % %
iz <12 HEEEE L., & o 6 HHIC—EZ TR 21T o7, 12 HHICHIlE%
[6]4% L . QIAamp DNA Mini Kit (Qiagen)% Fi\>T% 7 2 DNA % [alIX L 7=, 7"/ 2 DNA
300ng (1 fifidd 720 D7/ L% 6pg. MALICEA X7z cDNA O a2 v —#% 10
L35 L. 100,000 fHD7 7 L 5\ iF 500,000 fHON—a— FIcHY) Z@Rle L
Tov— 2 — Mgl % PCR30 ¥4 7 L CTHEE L 72, PCR ICH 72 primer 1137 4 — 7
v —7 VA D index BLH Z ML, PCREW%Z 74 77V —L L CTEHE Y —F7 VX
TE3L91cL7 (K6), 7477 Y —DFEREFHM%E Qubit 2.0 fluorometer

(ThermoFisher Scientific)3 & UF Agilent 2200 TapeStation system (Agilent) C{T> 7z, 7 4
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77 U — % MiSeq sequencer, MiSeq Control Software v2.5.0.5. 3 X U* Reagent Kit V2
(300 cycles)Z HHWWCv =7 VAL, KNV TV MICWIGT 28— a— FEdhzAh v v
FL7ze &N TV ME, D7D 2 BT L 72 biological replicate TT\>, £
FH# T technical triplicate T{T o7z, &2 COEE T, BAEMB LW D2723H N 7 v b
ErxnNZ R EEoava L LTHW, IV R T 27 v a VRBERT
BANEDPFERICKRE R E X G Z2EFRTHLI b, ZNEND biological
replicate EFRZ 1T 5 72 NICHIlE~ DB FEAZIT o572, 3 HfTONEED 5 5,

1REIEZ 107 N 7 v b eZERI Z—% 20HE 3EEIE244 NYT v EZERS

s —z e, R 21T - 7.

2-10. BT A D

MANO-B &0 b1 o7z T — XA T 2 Rl RIR A IERD M 2 HEE S 2 720,

X

R Sit¥ X U melust v5.4.5 »X v 77— 1T X % expectation—maximization 7 V3 U X L

%

H

7z, Bayesian information criterion 238 K & 72 2 IRAIERA A E T VA L 72,

2-11. BExA4 XEx7Y) v

MANO-B i#ETHEOLNZEZANY TV ML T3 N—a—FDp ) —FAv v+ 2
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Wiz Y T v T OBRERRIT R HINE LT, _ A4 XEERGET VERMEL 72, &
V7V PZEWT, AN—a—FA vy b HEH DMSO MLHEHE & & 3EALEREE C il 5
WKL L T3 %2E5HH L7z, Zhid, ERNCERZIT - 2560, FEAILEREIC
BT Ml EFREOFMICHY T 2, 1F0NBIEOFEHNEZ I - 721, FAER
DEUED logio(1.0) =0, D2723H XY 7 v b OHUH 1ogi0(0.003) & 72 % X 5 ICHRAIZS
L7z, BAETI L D2723H AN 7V P 2RV D242 8 TV FIZonwT, B

HE 7= 80l 2 3 U CHERERENT 2 1T - 77,

LLUN Ofitit <. expectation—maximization 7V 3V X LI X > THEE L 727 — £
DU S BB EEIERDGICHESE, YTV P OHOKAER KIS 2{HTH 5
functional variant-specific effect; nv 2% 2-component JE & IEHL A ICHE 5 & ARAE L 72,
FZoNY T VR DPREIINY TV b TH B FAHER T, BERFATER 2 TH 55
& . Huntsman Cancer Institute (HCI) Breast Cancer Genes Prior probabilities website
(http://priors.hci.utah.edu/PRIORS) # X UF BRCA Exchange website
(https://brcaexchange.org) 75 AT L 7z Align-GVGD 7381230 { HRITHER DA D W»
Thrz M7z, Align-GVGD FIZ, V=256t b ¥ CEMMICREEI L TE L
T X R OERICE D Z CO 2D C65 D 7 B ICKFERAEHMAR 2 5T 5
bDTH5, TONMIIERBKENH 2 *— F A VICEUCEZRICOREILT

X5, ¥F—=FAA VITHCI DIFEHRICHE L, LTD X 5 ICED 72, PALB2 interaction
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domain (amino acid residues 10—40), DNA-binding domain (2481-3186), TR2 RADS51-
binding domain (3269-3305). ¥ — F X 4 VAMCAE U 2RO FHEiHERIL, HCl B X O

BRCA Exchange D5 #HCH#E U T, Align-GVGD Z3HIC X 5§ AT 0.02 L ED 7=,

ETANDT T T A HANETAZREITNT, ETATHWEER L XF X2 —%(F

MFO®D .,
[ [Pt 120000 =

Pr(f, | D0 X0 8) || Prs 1D, =N X, 0)
{v: D,=A} {v: D,=N}

[T[a(v,A)Pr(fv I Dv = A, er 6) + na(v,N)Pr(fv I Dv =N, er 6)]

{v: Dy, is unknown}

HXFDAT A= ZFLLT DY,

Pr(Data | Parameters): likelihood of data observation with parameters
v: variant index

f»: measurements of functional experiments for v

D _{Dv = A (v = abnormal)
V"{D,=N (v =normal)

X,: batch and experimental indices for each measurement
6: model parameters

TCa(v,a/N)+ Prior probability that is abnormal /normal
34



BT =R NTRA—2DEDHHIIUTORXTHEE L 72,

Pr(fy | Dy, Xy, 8) = [iw,p,e): v=vy Pr(fy | Dy, b, €,6)

HllI St & SRR AT AR 2 LU T ORRICE D 720

b: batch index

e: experimental index

Bp: batch-specific random intercept effect

Tp: batch-specific random slope effect

K,: center of the distribution S,

K,: center of the distribution t,,

A,: standard deviation of the distribution £,

A,: standard deviation of the distribution ,,

1, variant-specific random effect

Nabn: center of the abnormal variants' n,, distribution

Nnor: Center of the normal variants' n,, distribution

K,: standard deviation of the abnormal variants' ,, distribution
K,: standard deviation of the normal variants' n,, distribution
Y: residual error

PALB?2 interaction domain (amino acid residues 10-40)
Key domains: { DNA-binding domain (2481-3186)
TR2 RAD51-binding domain (3269-3305)
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FEOMEITILL T OSSN BAER IS L EDT-,

fo ~Normal(B, + Tpny, Tp¥)
By ~ Normal(k,, 1,)

T, ~ Normal(x,,1,),7, > 0
Ny | D, = A~ Normal(nappn, 01) {v:D, = A A v # D2723H}
Ny | D, = N ~ Normal(n,op, 0,) {v:D, =N A v # WT}
nwr = logy,(1.0)

Np27231 = 10810(0.003)
Mnor = €stimated value by mclust package with the training data set

Nabn ~ Normal(np,7231,5) (training data set)
Nabn = aS Bp + TpNapn Value is the same in the training data set (full analysis)
k; ~ Normal(0, 5)
K, ~ Normal(1,5)
W, 01,03, A1, Ay < HalfNormal(0, 5)
D, ~ Bernoulli(na(v)) {v: D, is unknown}
Taw)~ Beta(1,1) (noninformative prior probability)
(Tav) ~ Beta(15.00,3.48) {v € C65,inside key domains}
T, ~ Beta(5.38,2.57) {v € C35,C45,C55,inside key domains}
Ta) ~ Beta(3.76,9.00) {v € C15,C25,inside key domains}
Taw) ~ Beta(1.43,73.1) {v € CO,inside key domains}
Taw) ~ Beta(1.64,120.44) {v € outside key domains}
\TT,(v) ~ Beta(387,1.07) {v € nonsense variants}
(Align-GVGD-based prior probability)

ZOETATE, BICHoN T2 2 HEDOHKI Y T v b & 37 O BiES
V7V bEbbL—=v T =2y P LTHW, EBIEL L CHETIRENY
7 v b @ variant-specific effect D FRAIETH % nnor %, mclust v5.4.5 package % b L
—= V77 —X% vy MCHEA L T expectation—maximization 7/ T Y X LI X - THE
HL7ZRBMHNY 7 v b O variant-specific effect DHRIELE EFK L7z, 2244 NY T Vv

FOFENTICE VT, Bot a2 P L—= V7T — X2y P OFNTICE T 5 By +
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Tolabn & —3 T % X 9 ITED 72, Normal(w,o) 137 p. HEHER:E o O IER O %2 E
K9 %, X~ HalfNormal(0,5) (% X 233 0. FEEME(RZE 5 O IERIDAICHE D 28, X
FHICIEBICTH B L WO MRS IS 2 & 2EKT %, Align-GVGD IZfE - 72
HATOMICENT, BOHDNT A —ZIEZ D 2.5%97.5%DS—+1 v X 4 D,

Align-GVGD DE® % 95% X0 TR E LRIz ZNn—HT 2 L5 ICED

oo HXT A — X DRI IL, EBATREMEY S 5 LF 2 b1 2 #iPH % 501 2
TEZED L D ICED T2, BHERAD T A — 2 Y 2 3915 R T & Ll
W=7 a—v =MV, a—y =035 o7 Vv CoFEAHE 7 #i
PERKE B 7ZMEEIRD R 2720 WY L F 2, BH#ERFED NT XA —2IHT 3

F9IEEF AT A & L CRIER A 28R L 72,

2-12.  _ A XHEE

FROEFTAEZHGAIAN T VEYTALOIEIC L 0T AT AR DHER
T o7, R v353 5 X O Stan v2.193 TR #H L =V — 2 2 — F i&
https://github.com/MANO-B/Bayes 7> AFRIgECTH %, Hv 77—l 4 F=z—vT
T, TNZENOF 2 —v T 1,500 BlOT +—20T v TREL, ZHICH EHNT
3,500 M%7V v IIRIE #{To7, TOY V7Y v I REZBITICHW 7,
b DHFH T Gelman and Rubin DIUREZHTICEK L TH D, R-hat fHIZ TR TD ¥
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TA=XTILIRKBTH o7, TNIE, 7 v X LB ED SHIG X 4 O DEEH
PR LTNELTHWARIEERLTVWSE, ENV TV FDETAANT A —& R
A XWF. BLOWEED 7 ) O FEAFE®R M &4 XERKXME (CD. SiEEE

& LCTHEEZEIRL .

2-13.  THIMEERE

RAZMEEET VDO IEMEZWREAET 2729, 244 XY TV oSO N7 FEiET —
R BTADPOERLZT —20—BMA2MHEL 72, %8V 7 v b E AN O X4
IEHAUAH AEfER 0 B FREHERZD QQ v v % R 555D car v3.0.6 package
THEME L 72, 95% (SHEIX M % Sk O BAR CHIME L 72, £, 0 HHR TSR L 8l 7 — £
LDO—HEMRT B0 KF 2=V bSRHDOATA =2y TLEk TV &L
WCHIE L 7z, KIC, Ny FRNy FHEEZERLC, &£y I7 o, B ot Pk
STHEINBIERM DL, NY TV i 62fdD T v X Lfliz AL L 72, Xt
BOERUL S L2 AR T — 2 o e TS . 2z s12 o v 7

FELDRMMOTF— %2y FabitEI N,

2-14. DR-GFP L K—ZX—T7 v &4
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BRCA2 NV 7 v b BHAIAAT 24 FEFED piggyBac 27 X —, I X U I-Scel FH
X7 X2 —TH2% pCBASce %, DR-GFP L & —% —% & A L 7= DLD1 BRCA2 (—/-) #ll
fdicargvrzzrvavii, PIVRT722Y a0 4 KlRNIC, Mgz 12
7 7L — MIT 1 x10° cells/well DEE T L7z, T Vv A7 27> a v DEHR]
ICHT LW I ml ORI CEFMIAR L 72, PV A7 227 a v I RAF v —Ik BRCA2
FH piggyBac ~ 7 &£ —1 ug.pCBASce X 77 X — 500 ng, Lipofectamine Stem Transfection
Reagent 4 pl, Opti-MEM I Reduced Serum Medium 250 ul Z##& L CTER L., =R T 20
DEBCTLOHEY 2 VT ATz, HIREFSECTH D 1-Scel ICX > TH ER TN/,
DR-GFP L F — # —[ic5lth & DNA —AFHYIWT ., 56512 2 #oi7a GFP BLH &
[Ff A 2 B IC X o TIEE I W, 5RRD GFP 2B s#illdnstC 5, b7 v
A7 z7vavo 4 HRICHEZEILL . BD FACSCanto 11 3 X U8 BD FACSDiva
Software v6.1.3 (BD Bioscience) % F\» 7z FACS C GFP #¢[GEMEZ 7 v v + L 72,
BTDOAY Y MUIRIEERIC X 5T D2723H A~ ) 7 v FEAMBED 7Y v P
B RE AMfED 77 v PO A 1:5 18 2RRICIEFE L 72, &2 TONY TV M id

biological duplicate ¥ & U technical triplicate IC & © EEi% 17> 7=,

T IZ R S35 CIT 0 7o 7 — 23 PIOEIRHENR 2 | P9 fEARHERRAE

>
A
>
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T 72 1L 5% E XM OB T Lo, 2 Z D XIFK DA H < G % Fdk
L7z, MEDORKRE L FFRE ofGHEX MEITIER _HEFEXRE & L ko 7, ZREM O
FEDOWE MM 7 7 A AN« 7+ ) ABETITo 72, p A 0.05 KimiTH 5 & I

MRt FHNICHER & L7,
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. HGVS IARC Align-GVGD . .
# Variant mutation Barcode classification Classification Align-GVGD key domains
1 Wild-type - TCGTTTGTCT Class 1 Class CO -
2 Empty-vector - GTGTGGTGGG Class 5 Non-sense -
3 R18H c.53G>A ATCGTATTTC Class 2 Class CO PALB2 interaction domain
4 K21R c.62A>G TCTGCGATTC Unclassified Class CO PALB2 interaction domain
5 W31C ¢c.93G>T TCTTTATGGT Unclassified Class C65 PALB2 interaction domain
6 P41L c.122C>T CCTTGTGCAT Unclassified Class CO -
7 Y42C c.125A>G GGGCGGTTGT Class 1 Class CO -
8 N55S c.164A>G TTCCTTTACT Unclassified Class CO -
9 P59A c.175C>G ATGGGACTTG Unclassified Class CO -
10 N108S ¢.323A>G ATTCTGTTTC Unclassified Class CO -
11 QIl47R c.440A>G CGCCTGACGT Unclassified Class CO -
12 D156G c.467A>G GCACTTTCTA Unclassified Class CO -
13 VI159E c.476T>A TGGCCGGTGC Unclassified Class CO -
14 P168T ¢.502C>A GGTACCTCGT Class 1 Class CO -
15 V208G ¢.623T>G TTTGCTCGTT Unclassified Class C15 -
16 F266L ¢.796T>C TAGCCTCTGC Unclassified Class CO -
17 R324T c.971G>C GTTGAGGTTG Unclassified Class CO -
18 S326R c.978C>A TTGAATGTCC Class 1 Class CO -
19 S445Y ¢.1334C>A TAGGTGGTCC Unclassified Class CO -
20 E462G c.1385A>G TGGCTCGGGC Class 1 Class CO -
21 N588D c.1762A>G TGGCGAGAGG Class 2 Class CO -
22 H595Y c.1783C>T TGATGTCCGC Unclassified Class CO -
23 T598A c.1792A>G GTGTCTGTTG Class 2 Class CO -
24 Y600C ¢.1799A>G TTATTAATGA Unclassified Class CO -
25 G602R c.1804G>A TCTCCCGACC Class 1 Class CO -
26 G602V ¢.1805G>T TTCTTTGTCA Unclassified Class CO -
27 E747G ¢.2240A>G CTGGGACATC Unclassified Class CO -
28 S755C ¢.2264C>G TGCCTAGTTT Unclassified Class CO -
29 N854S ¢c.2561A>G ACCGGTCAGC Unclassified Class CO -
30 L1019V ¢.3055C>G ACTTGGAATC Class 1 Class CO -
31 S1074C ¢.3220A>T AATAGGTTTT Unclassified Class CO -
32 11167V ¢.3499A>G CTCTTGGGGG Unclassified Class CO -
33 M11681 ¢.3504G>T TGTGTGTTCA Unclassified Class CO -
34 A1170V ¢.3509C>T TTCAGGCCCA Unclassified Class CO -
35 S1172L ¢.3515C>T TTTAGTCGGC Class 1 Class CO -
36 N1228D ¢.3682A>G TTTGCTTTTG Class 1 Class CO -
37 R1329S c.3987A>T CTGCATTGTA Unclassified Class CO -
38 D1420Y c.4258G>T TCGCTAGGGG Class 1 Class CO -
39 F1524V c.4570T>G CCGCACATTC Class 1 Class C45 -
40 K1530N ¢.4590A>T GTTGGGGGTG Unclassified Class CO -
41 V1532F ¢.4594G>T TTATCTCAGT Unclassified Class CO -
42 K1690N ¢.5070A>C ACGCGGATTG Class 1 Class CO -
43 E1695V ¢.5084A>T GATCATTGCG Unclassified Class C15 -
44 G1696V ¢.5087G>T TCGTGTCCCC Unclassified Class CO -
45 D1699N ¢.5095G>A CGTGGTTAAG Unclassified Class CO -
46 D1728N c.5182G>A GATCGACCGC Unclassified Class CO -
47 D1737V ¢.5210A>T CTCGTCGGCG Unclassified Class CO -
48 N1878K ¢.5634C>G TGCGGGCCTA Class 1 Class CO -
49 H1918R c.5753A>G GCATTATGGT Class 1 Class CO -
50 S1970L ¢.5909C>T CGGAGGACGT Unclassified Class CO -

#4 B L72BRCAZ2 Y 7 v b 244505 B X NZER 7 & —
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HGVS IARC Align-GVGD

# Variant Barcode Align-GVGD key domains

mutation classification Classification

51  E2020K c.6058G>A  CGGTGGCCTC Class 2 Class CO -

52 H2074N c.6220C>A GGTGTCGCGT Class 1 Class CO -

53 K2075N c.6225A>C GTCGTTCAGT Unclassified Class CO -

54 V2138D c.6413T>A TTCTTAGGAG Unclassified Class CO -

55  H2324R c.6971A>G  TGTGGGATGG Unclassified Class CO -

56  P2329L c.6986C>T TTCATAGTTT Unclassified Class CO -

57  R2336G ¢.7006C>G CGTACTTGGA Unclassified Class CO -

58  T2337A c.7000A>G  CTTTGTGGTC Unclassified Class CO -

59  K2411T c.7232A>C TAGCGTGTGA Class 1 Class CO -

60  T2412A c.7234A>G  TGCGGTTTTC Unclassified Class CO -

61  T24121 c.7235C>T GGCAGTGGTA Unclassified Class CO -

62  R2418G c.7252A>G  GGCTTGAATG Class 2 Class CO -

63 N24361 c.7307A>T AAAAACATTG Class 1 Class CO -

64  Y2601C c.7802A>G  AGCTGAGATT Unclassified Class C65 DNA binding domain
65  L2604P c.7811T>C GCACCCGCTG Unclassified Class C35 DNA binding domain
66  G2609D c.7826G>A  TTATAAGGTG Class 4 Class C65 DNA binding domain
67  N2622S c.7865A>G  AACAGTTTCA Unclassified Class C45 DNA binding domain
68  H2623R c.7868A>G TTTTGTCAGG Unclassified Class C25 DNA binding domain
69  W2626R c.7876T>A GTGCATCTGT Unclassified Class C65 DNA binding domain
70 W2626C c.7878G>C TGTTTATTTT Class 5 Class C65 DNA binding domain
71 12627V c.7879A>G  GCCGGGCTGG Unclassified Class C25 DNA binding domain
72 P2639L c.7916C>T TTTACGTCTT Unclassified Class C65 DNA binding domain
73 E2663K c.7987G>A  CGCTGGGCCT Unclassified Class C55 DNA binding domain
74  12664M c.7992T>G GGTTTTGTTA Unclassified Class CO DNA binding domain
75 M2676T ¢.8027T>C CCTCTCTTAG Class 2 Class CO DNA binding domain
76  L2688P c.8063T>C TGAAGGCGGC Class 4 Class C65 DNA binding domain
77  S2697N c.8090G>A  CGCTCCCGGC Class 2 Class CO DNA binding domain
78 A2717S c.8149G>T GTCTTGATTT Class 1 Class CO DNA binding domain
79  L2721H c.8162T>A GTTTCAGATG Unclassified Class C25 DNA binding domain
80  T2722R c.8165C>G TGACTGGCCT Class 5 Class C65 DNA binding domain
81 T2722K c.8165C>A GTTAGTTGTA Unclassified Class C65 DNA binding domain
82  D2723H c.8167G>C GGCTTTTCTT Class 5 Class C65 DNA binding domain
83  D2723E c.8169T>A GACTGTCGCG Unclassified Class C35 DNA binding domain
84  G2724W c.8170G>T GCTTCCCATG Unclassified Class C35 DNA binding domain
85  K2729N c.8187G>T GCTTGCGGGC Class 1 Class CO DNA binding domain
86 V27471 c.8239G>A  TCGCGTTCGG Unclassified Class CO DNA binding domain
87  G2748D c.8243G>A  TCCATCGTTT Class 5 Class C65 DNA binding domain
88  R2842H c.8525G>A  GGTCTTGGAC Class 1 Class C25 DNA binding domain
89  R2896C c.8686C>T ATTTTTTTCT Unclassified Class CO DNA binding domain
90  V2908G c.8723T>G CCGTGTCAGG Class 2 Class C35 DNA binding domain
91 A2911E c.8732C>A CCATCGCAGC Unclassified Class CO DNA binding domain
92 A2911V c.8732C>T TCCTGGGTTG Unclassified Class CO DNA binding domain
93  D2913H c.8737G>C TTTGTGGCTG Unclassified Class C65 DNA binding domain
94 12944F c.8830A>T AACTCTACCT Class 1 Class CO DNA binding domain
95 13044V c.9130A>G  CTGCTGTGGC Unclassified Class CO DNA binding domain
96  R3052W c.9154C>T TCTGTTGACC Class 5 Class C65 DNA binding domain
97  P3054S c.9160C>T TTGTTCTGGT Unclassified Class CO DNA binding domain
98  D3095E c.9285C>A GGACATCATT Class 5 Class C35 DNA binding domain
99  E3096K c.9286G>A  AGGCGTTTCC Class 2 Class CO DNA binding domain
100 Y3098H c.9292T>C ACTTAGTCAT Class 1 Class CO DNA binding domain

#4 (Bt) AERL72BRCA2NY 7 v F244F 8B L V28R 7 & —
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. HGVS IARC Align-GVGD . .
# Variant mutation Barcode classification Classification Align-GVGD key domains
101 N31241 c.9371A>T TTTTCTTTAT Class 5 Class C65 DNA binding domain
102 13183V c.9547A>G  CTTTTTTACT Unclassified Class CO DNA binding domain
103  N3187K c.9561T>A CATTGTGTTT Unclassified Class CO -
104 S3291C c.9872C>G TCTTGTTGGG Unclassified Class C65 TR2 RADS51 binding domain
105 P3292L ¢.9875C>T GCTGGTCCTC Class 1 Class CO TR2 RADS51 binding domain
106 S3319F ¢.9956C>T AGGTGGTCAG Unclassified Class CO -
107 R3385H c.10154G>A ATCATGCCGT Unclassified Class CO -
108 T3387A c.10159A>G CGCACAGCCT Unclassified Class CO -
109 RI18C c.52C>T TCAGCTGGGA Class 2 Class C15 PALB2 interaction domain
110 G25R c.73G>A CGCGGGCTTT Unclassified Class C65 PALB2 interaction domain
111 N30H c.88A>C GAGCGTCAGG Unclassified Class C15 PALB2 interaction domain
112 W3I1G cI1T>G TCCGCGCGCG Unclassified Class C65 PALB?2 interaction domain
113 W3IL c.92G>T GGGCATATCG Unclassified Class C55 PALB2 interaction domain
114 F32L c.94T>C TGTTGTGGGG Unclassified Class C15 PALB2 interaction domain
115 T771 ¢.230C>T TTTGTGTTTG Unclassified Class C65 -
116 G185V c.554G>T GGCTTGCTGG Unclassified Class C65 -
117 D191V c.572A>T GTTGCGGTGG Unclassified Class C35 -
118  T200I ¢.599C>T GTTGAGGCCT Unclassified Class C65 -
119  T2071 c.620C>T TCTGTTCTTT Unclassified Class C65 -
19-2 S445Y c.1334C>A  GGCCCGGTTC Unclassified Class CO -
120 F590C c.1769T>G CCGGTAGGCC Unclassified Class C65 -
121 Y592C c.1775A>G ~ CGCGTTGTCT Unclassified Class C65 -
122 T11281 ¢.3383C>T TTCTCGGACC Unclassified Class C65 -
123 G1224V c.3671G>T CCGTCTGTAT Unclassified Class C65 -
50-2 S1970L ¢.5909C>T CTTTCGGACA Unclassified Class CO -
124 T19801 ¢.5939C>T TCGTGATAGG Unclassified Class C65 -
125 S2006R c.6016A>C TTGTGCCATT Unclassified Class CO -
126  G2057E c.6170G>A  GTGGTGGTGC Unclassified Class C65 -
127 R2488G c.7462A>G  CCTCTCTTAG Unclassified Class C45 DNA binding domain
128  Q2491R c.7472A>G  ATCCCTGTTG Unclassified Class C35 DNA binding domain
129 V2503D c.7508T>A CTCGCCGGTG Unclassified Class C45 DNA binding domain
130 S2509R c.7525A>C TGCTGGAGGT Unclassified Class C65 DNA binding domain
131  S2509N c.7526G>A  TCGCGTGTAG Unclassified Class C45 DNA binding domain
132 L2510P ¢.7529T>C GAAATGATTG Unclassified Class C65 DNA binding domain
133 K2514T c.7541A>C GTTGCCTTAT Unclassified Class C25 DNA binding domain
134 T2515I c.7544C>T GGATTCGATT Class | Class CO DNA binding domain
135 S2516C c.7547C>G GTGTTTTTCC Unclassified Class C15 DNA binding domain
136 R2520Q c.7559G>A  TGAGACTACG Unclassified Class C35 DNA binding domain
137 R2520P ¢.7559G>C GCATCAAGGT Unclassified Class C65 DNA binding domain
138 V25271 c.7579G>A CCATGTTCAC Unclassified Class C25 DNA binding domain
139 P2532H c.7595C>A GTGATAGTTG Unclassified Class C65 DNA binding domain
140 G2544D c.7631G>A  TCGCTTCCTT Unclassified Class C65 DNA binding domain
141  F2562V c.7684T>G CCTGTTTTCC Unclassified Class C45 DNA binding domain
142 L2581W c.7742T>G CATTTAGTTG Unclassified Class C55 DNA binding domain
143 G2584C c.7750G>T GCTTTTTGGT Unclassified Class C65 DNA binding domain
144 K2597N c.7791A>C CTCTGCTGGG Unclassified Class C65 DNA binding domain
145  A2603T c.7807G>A  GAAAGTCACT Unclassified Class C55 DNA binding domain
146  T2607P c.7819A>C GGCGCTTTCC Class 4 Class C35 DNA binding domain
147 D2611G c.7832A>G CGTGTTGTTA Unclassified Class C65 DNA binding domain
148  W2619C c.7857G>C TGTGTGGTCG Unclassified Class C65 DNA binding domain
F4 (Bi) A L7ZBRCA2.N) T v P 244FEH B L UVZER T X —
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HGVS IARC Align-GVGD

# Variant Barcode Align-GVGD key domains

mutation classification Classification
149 12627F c.7879A>T TTTCGTTGAT Class 5 Class C15 DNA binding domain
150 F2642C ¢.7925T>G TGGACTGTAC Unclassified Class C45 DNA binding domain
151 L2647P ¢.7940T>C CATGCTGTGG Class 4 Class C65 DNA binding domain
152 V2652G c.7955T>G CGGTTGAACA Unclassified Class C65 DNA binding domain
153 L2653P c.7958T>C ACCCCGCTAT Class 5 Class C65 DNA binding domain
154 L2654P c.7961T>C CGTATCGGCT Unclassified Class C65 DNA binding domain
155  Y2660D c.7978T>G GCGATCGCGC Unclassified Class C65 DNA binding domain
156  S2670L ¢.8009C>T GTGCTCTGTA Class 4 Class C15 DNA binding domain
157  S2670W c.8009C>G  ATGGCCGGGC Unclassified Class C25 DNA binding domain
158 K2673N c.8019A>T CACGAGTGGT Unclassified Class C35 DNA binding domain
159 R2678G c.8032A>G  GGGCGGGTGA Unclassified Class C45 DNA binding domain
160 A2682V ¢.8045C>T TACTGTTCTA Unclassified Class C25 DNA binding domain
161 L2686P ¢.8057T>C TTTTTTTTCC Unclassified Class C45 DNA binding domain
162 A2730V c.8189C>T TTTCTTTGTG Unclassified Class CO DNA binding domain
163 R2744G c.8230A>G  CTTTGCTCTC Unclassified Class C45 DNA binding domain
164 L2745V ¢.8233C>G GGTGCCTTGT Unclassified Class C15 DNA binding domain
165 G2755V ¢.8264G>T TGCTCGGGTA Unclassified Class C65 DNA binding domain
166 A2764V c.8291C>T TGAGTGCGTG Unclassified Class C15 DNA binding domain
167 P2771L c.8312C>T GCATGGGGAG Unclassified Class C65 DNA binding domain
168 S2773C c.8318C>G GTATGGCTGG Unclassified Class C25 DNA binding domain
169 K2777E c.8329A>G ACCTTTGGTG Unclassified Class C55 DNA binding domain
170 R2784W ¢.8350C>T CCGTCCTTGG Unclassified Class C65 DNA binding domain
171 R2784Q c.8351G>A  GACGGGCTAT Class 1 Class C35 DNA binding domain
172 W2788C ¢.8364G>C GGTTTTGGTG Unclassified Class C45 DNA binding domain
173 L2792P c.8375T>C TGTTAGTGGC Unclassified Class C65 DNA binding domain
174  G2793V c.8378G>T GCTCGCCCTG Unclassified Class C65 DNA binding domain
175  P2800T c.8398C>A GATAGTGGTG Unclassified Class C35 DNA binding domain
176 P2800R ¢.8399C>G CATTGTTGCG Unclassified Class C65 DNA binding domain
177 G2813E c.8438G>A  GTACTTTGGG Unclassified Class C65 DNA binding domain
178  Y2826C c.8477A>G  TGATGCGACT Unclassified Class C65 DNA binding domain
179 P2827A ¢.8479C>G CACGCGGGCT Unclassified Class C25 DNA binding domain
180 K2833N ¢.8499G>C GGTCTCTTTC Unclassified Class C35 DNA binding domain
181 R2842C c.8524C>T CCGATGCAAT Unclassified Class C65 DNA binding domain
182 R2842L c.8525G>T GTTTTTGGTA Unclassified Class C65 DNA binding domain
183 E2847K c.8539G>A  TGTATATTTC Unclassified Class C55 DNA binding domain
184 L2862Q c.8585T>A ATCTGTCATA Unclassified Class C55 DNA binding domain
185 L2865V ¢.8593T>G GTTTGTTTTT Unclassified Class C25 DNA binding domain
186  I12869N c.8606T>A TTTGTCATTG Unclassified Class C45 DNA binding domain
187 F2873C c.8618T>G GTACGGGGCT Unclassified Class C55 DNA binding domain
188  D2900V c.8699A>T TCTTTTGTGA Unclassified Class C25 DNA binding domain
189  G2901V c.8702G>T TAATAGATGG Unclassified Class C65 DNA binding domain
190  Y2905H c.8713T>C GTTGCAGTCT Unclassified Class C35 DNA binding domain
191  Y2905C c.8714A>G  GTTGTTTCAG Unclassified Class C55 DNA binding domain
192  D2913V c.8738A>T TGTCGTCGCT Unclassified Class C65 DNA binding domain
193 S2922R c.8764A>C TCCATTGGTC Unclassified Class C15 DNA binding domain
194  Q2925R c.8774A>G CGTATCTACA Unclassified Class C35 DNA binding domain
195  Q2925H c.8775G>C CTTGTATCTA Unclassified Class C15 DNA binding domain
196 R2933T c.8798G>C  AAGTGGGGGC Unclassified Class C25 DNA binding domain
197  V2966A ¢.8897T>C GTGGCTAGAC Unclassified Class C65 DNA binding domain
198 L2972W c.8915T>G TGGGTTGGTT Unclassified Class C15 DNA binding domain
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HGVS IARC Align-GVGD

# Variant . Barcode . . . . Align-GVGD key domains
mutation classification Classification

199  S2998Y ¢.8993C>A CGCAGACCGG Unclassified Class C15 DNA binding domain

200 E3002D c.9006A>T AGTTCGTGTG Unclassified Class C35 DNA binding domain

201  Y3006D c.9016T>G CGCGTGCCTG Unclassified Class C55 DNA binding domain

202 R3007G ¢c.9019A>G  TCTTCTGGGG Unclassified Class C45 DNA binding domain

203 L3011P ¢.9032T>C GTATTGAGGG Unclassified Class C25 DNA binding domain

204 T30301 ¢.9089C>T TTGCAGCTTG Unclassified Class C65 DNA binding domain

205 T30331 ¢.9098C>T TTCTGCCATG Unclassified Class C65 DNA binding domain

206 Y3035C c.9104A>G TTAGGGGAAA Unclassified Class C55 DNA binding domain

207 F3060C c.9179T>G CGGATAGGCC Unclassified Class C55 DNA binding domain

208 V3072E c.9215T>A TACTTCGCGC Unclassified Class C35 DNA binding domain

209 G3076E c.9227G>A  TCCCTTTTTG Unclassified Class C65 DNA binding domain

210 L3101R ¢.9302T>G CTGCCTCACG Unclassified Class C35 DNA binding domain

211 L3101P ¢.9302T>C TCGGACCTGC Unclassified Class C25 DNA binding domain

212 S3123G c.9367A>G  ACTTTCCGTG Unclassified Class C55 DNA binding domain

213 S3123R c.9369C>A GCAGCTATGC Unclassified Class C65 DNA binding domain

214 Q3126P c.9377A>C TTGTCACGAC Unclassified Class C15 DNA binding domain

215 R3269G c.9805A>G  ACCTGGTCTG Unclassified Class C45 TR2 RADS51 binding domain

216 R3269T ¢.9806G>C TAGGGGCGTC Unclassified Class C25 TR2 RADS51 binding domain

217 L3274W c.9821T>G CTGCGTTTTT Unclassified Class C55 TR2 RADS1 binding domain

218 P3280R ¢.9839C>G TCATGTTCTG Unclassified Class C65 TR2 RADS1 binding domain

219 13286N c.9857T>A TGTGTCTAGC Unclassified Class C35 TR2 RADS!1 binding domain

220  Q3295P c.9884A>C GCTGGCGGGG Unclassified Class C15 TR2 RADS51 binding domain

221 P3301L ¢.9902C>T CTCGATCTCT Unclassified Class C65 TR2 RADS1 binding domain

106-2 S3319F ¢.9956C>T GTGATGCTAG Unclassified Class CO -

222 Y3035S c.9104A>C ATTCTTGTTG Class 2 Class C55 DNA binding domain

223 A2643G ¢.7928C>G CCTGTACATT Unclassified Class CO DNA binding domain

224  D3073G c.9218A>G CTTGCCCAGT Unclassified Class C65 DNA binding domain

225 K485X c.1453A>T TACGTGGCCT Class 5 Non-sense -

226 L997X c.2990T>A TTTTTCTTTT Class 5 Non-sense -

227  Q1502X ¢.4504C>T CTGGCGTGGA Class 5 Non-sense -

228 K1984X ¢.5950A>T TTTGGCCTGG Class 5 Non-sense -

229  (C2535X ?622%77605delAGCAGGTCGA Class 5 Non-sense DNA binding domain

230 VI159M c.475G>A GTTCGGTCTG Unclassified Class CO -

231 D23Y c.67G>T TCGTGTTTTT Unclassified Class C15 PALB2 interaction domain

232 V2111 c.631G>A TCATTTTGGG Unclassified Class CO -

233 D23V c.68A>T TCTCATTTCC Unclassified Class C15 PALB2 interaction domain

234 R2336P ¢.7007G>C TGTTTTGTTT Unclassified Class CO -

235 R2602T ¢.7805G>C ATTTTGTAAT Unclassified Class CO DNA binding domain

236 R2659G c.7975A>G CCCGTCGTTT Class 5 Class C65 DNA binding domain

237  S2616F c.7847C>T TGCGAGCTGC Unclassified Class CO DNA binding domain

238  G2508S c.7522G>A TCTGTTGCTA Class 4 Class C55 DNA binding domain

239 S2041P c.6121T>C CCTTGGGTCC Unclassified Class CO -

240 Y232C c.695A>G GAGGTTTAAA Unclassified Class C0O -

241 VI917A c.2750T>C TTCGTGACAC Unclassified Class CO -

242 F2058L c.6172T>C CACGGGTAGG Unclassified Class C15 -

243 H2178R €.6533A>G  TGTTTTTTAT Unclassified Class CO -

244 V21091 ¢.6325G>A  CTTTGCGTCC Unclassified Class CO -

245 11929V ¢.5785A>G  CGCCTTTTGC Class 1 Class CO -

1-2  Wild-type - TGTTGGAGTG Class 1 Class CO -

1-3  Wild-type - TCTTCTTCTC Class1 Class CO -

82-2 D2723H c.8167G>C  GAAAATGCGG Class 5 Class C65 DNA binding domain

82-3 D2723H ¢.8167G>C CCCTGGTGTG Class 5 Class C65 DNA binding domain

X: stop codon
Align-GVGD key domains: PALB2 interaction domain (amino acid residues 10-40), DNA binding domain (2481-3186), TR2
RADS51 binding domain (3269-3305)

K4 () ERL7BRCAZAN) 7 v F22UA40HB L UNER 7 & —
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Primer

Sequense

qRT-PCR, BRCA2 exon 11, forward
qRT-PCR, BRCA2 exon 11, reverse
qRT-PCR, ACTB, forward
gRT-PCR, ACTB, reverse

ddPCR, BRCA2 cDNA, forward
ddPCR, BRCA2 cDNA, reverse
ddPCR, BRCA2 cDNA, probe
ddPCR, BRCAZ2 intron forward
ddPCR, BRCAZ2 intron reverse

5'-AGCCAGTGGTAAAATCGTTTGTG-3'
5'-CCTCTGAATCATCCAATGCCTCGTA-3'

5'-AGAGCTACGAGCTGCCTGAC-3'
5'-AGCACTGTGTTGGCGTACAG-3'
5'-CCACCCACCCTTAG-3’

5'-CATGAGGAAATACAGTTTCA-3’

5'-FAM-ACTGTGCTCATAGTCAGAAATG-BHQ1-3'

5'-GTGTGATACATGCTTTGAA-3'
5'-TGCCCATTACCTATATTCC-3’

ddPCR, BRCA2 intron, probe 5'-HEX-TTCATGGCTATAGGGAGTGCA-3’

*z5 FTYEAFrY 7Ly PPCRELY 7 A& A4 LRT-PCRTHEA LT 74~
—B X7 v — 7 DRIIEHR
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Primer

Sequense

MANO-B_501
MANO-B_502
MANO-B_503
MANO-B_504
MANO-B_505
MANO-B_506
MANO-B_507
MANO-B_508
MANO-B_701
MANO-B_702
MANO-B_703
MANO-B_704
MANO-B_705
MANO-B_706
MANO-B_707
MANO-B_708
MANO-B_709
MANO-B_710
MANO-B_711
MANO-B_712
MANO-B_index-1
MANO-B_index-2
MANO-B_read-1
MANO-B_read-2

Amplified sequence

AATGATACGGCGACCACCGAGATCTACACTATAGCCTTCGCAGTGCATGTGCCTGAGTAAG
AATGATACGGCGACCACCGAGATCTACACATAGAGGCTCGCAGTGCATGTGCCTGAGTAAG
AATGATACGGCGACCACCGAGATCTACACCCTATCCTTCGCAGTGCATGTGCCTGAGTAAG
AATGATACGGCGACCACCGAGATCTACACGGCTCTGATCGCAGTGCATGTGCCTGAGTAAG
AATGATACGGCGACCACCGAGATCTACACAGGCGAAGTCGCAGTGCATGTGCCTGAGTAAG
AATGATACGGCGACCACCGAGATCTACACTAATCTTATCGCAGTGCATGTGCCTGAGTAAG
AATGATACGGCGACCACCGAGATCTACACCAGGACGTTCGCAGTGCATGTGCCTGAGTAAG
AATGATACGGCGACCACCGAGATCTACACGTACTGACTCGCAGTGCATGTGCCTGAGTAAG
CAAGCAGAAGACGGCATACGAGATCGAGTAATCTCGTTTAGTGAACCGTCAGATCG
CAAGCAGAAGACGGCATACGAGATTCTCCGGACTCGTTTAGTGAACCGTCAGATCG
CAAGCAGAAGACGGCATACGAGATAATGAGCGCTCGTTTAGTGAACCGTCAGATCG
CAAGCAGAAGACGGCATACGAGATGGAATCTCCTCGTTTAGTGAACCGTCAGATCG
CAAGCAGAAGACGGCATACGAGATTTCTGAATCTCGTTTAGTGAACCGTCAGATCG
CAAGCAGAAGACGGCATACGAGATACGAATTCCTCGTTTAGTGAACCGTCAGATCG
CAAGCAGAAGACGGCATACGAGATAGCTTCAGCTCGTTTAGTGAACCGTCAGATCG
CAAGCAGAAGACGGCATACGAGATGCGCATTACTCGTTTAGTGAACCGTCAGATCG
CAAGCAGAAGACGGCATACGAGATCATAGCCGCTCGTTTAGTGAACCGTCAGATCG
CAAGCAGAAGACGGCATACGAGATTTCGCGGACTCGTTTAGTGAACCGTCAGATCG
CAAGCAGAAGACGGCATACGAGATGCGCGAGACTCGTTTAGTGAACCGTCAGATCG
CAAGCAGAAGACGGCATACGAGATCTATCGCTCTCGTTTAGTGAACCGTCAGATCG
CAGGCGATCTGACGGTTCACTAAACGAG

AATGATACGGCGACCACCGAGATCTACAC

CGATTCGCTTGCAGTGTTACACCTGAGTC

CATCCACGCTGTTTTGACCTCCATAGAAG

CTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGATT
CTAGTTCCTAGGTTCCAGTCAGGAGAGGTANNNNNNNNNNTCAGCAGGTAGGACTCAGGTGTAACA
CTGCAAGCGAATCGATGAAGAGTCGCTTACTCAGGCACATGCACTGCGA

Index primers and custom read primers.

N stands for A, T, G, or C.

F6 N—a— FHEHBOWIREXOI74 77 ) ~ERKICHWZ7 74 ~<—, MiSeq% ]

Wy = VY RICHWE T T4~ —, BIXUOBIIE X /=N —a— FiEE o
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“H’ :: b=1,2,,8B
Pathogenic
B
,.(/"bv \
Sa
Nv
/V
V=l,2,,,V /V=1I2IIIV
V= 1;\2I\II V
\b\.\.\.\.\l-pv @ °
Benign 4
( : : /b = 1' 21” B
f N a N
Changes in function due to mutations Experimental variations
Pathogenic Benign Normal(B, + Ty, o)
Normal(Nnor, 01) Normal(napn, 02)
Function Function
g > g g > Y

M8 ME_XAXETIVVIDITTT 4 ALETIL

BNV T YV vHIIRNTH BTlERZp,. RUETH2HEREZl-p, 2T 5, BRENY TV
by RN Y T v b OREREIX Z L E VP 0 o/ 1 abns BRHERZE 01/ 0 LICHE S TIE
BT 5, %Y TV F DEDOKAEZHERE T % HTH % variant-specific effect 7,13,
KD Ny F T & ICbatch-specific effect TH 5 B & Il L > THHEINTEE 5 1EH
DARICHE N, R R ERIC X > TR ONIEFERDT —2Th B, 705, Bre Ty
W ZENENFIEE 1/ ko BEHEREL /L, TH L ERDHEICHKEY ., RTDOEBET L
KRDEAETE LI, "IN TVvEVTALVBEZHOWTE AT A — X kg
32,

48




3-1.  BRCA2 NV T v b DRTERMKZ DN

¥4 1071 @ BRCA2 ¥V 7 v~ + % BRCA Exchange 7» 5 334R L 72, IARC D 3 FE T,
32 iz B (Class 1/2). 10 {1350 (Class 4/5). % L T 65 HIZWIIEFR AN
V7 vk (Class 3) THo7z, TNHD BRCA2 NV T ¥ F D ¢cDNA % site-directed
PCR mutagenesis D FETIER L, YU 7 ¥ MZ—X—xG3 % 10 HEED DNA ¥ —
a— FEHIZ AN L 72 piggyBac X7 X —ic¥ 7 7ua—=v 7 Lz, fELE=~Z 4
— ¥ hyPBase F 7 YV AFREX —RAFIH T £ — L L BT DLD1 BRCA2 (—/-) MIfZIc k

FVATZxzZvavl, ¥Ya—ua~A vy TCEAMEZZERL -,

BAEMZEL 20D NY 7V FITDWT, BRCA2NY T v F OB AT L E BN
U 7N &4 LiEEE RT-PCR (QRT-PCR) 3 X T Y % Fu vy 7Ly b PCR CHIE
Lizo 7/ LICEB A X L72 BRCA2cDNA D a2 v —HUZ 10 FRETH -7 (K9A), &
AL723U 7 v+ @ mRNA FEHEIZWNREED BRCA2 OEFRFETL ~ v & [FfE
BThh, £V 7V IMHCORBBICEERZ I 2D o572 (p =037, X 9B),
Western 7 12 v+ CTiE, BRI D 19D Y 7 v DX v 7 EH L~V 384

Bz NIFEHL NV EFERBRETCH-72 (K10),

PLED S, piggyBac X7 X —% H\»72 BRCA2 XY 7 v b OE A & B 7 L~ v

TOREFRBZ DB L 7= & HW L 7=,
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BRCAZ2 copy number

-

BRCA2 mRNA expression level

o

.
[0} o .
o 4Z>>00aJITOWISI W08 Q 3 SO0 —-n0 JTTOWIZSW=029
S$ESdgge88sgsagraageses SEs 33023 %3543YUEsHsod
T © & o 58 i} - = ONHAIOIOPodAT I N O
srorl220388R33338828 2 OB r OO OORNRIXRDDOD &, N >
=0 F{HT Lo z > = —- -« AN NANANNAN®HD M >
= OxworfioQcr<aoro w2 ;&wam@mZJ&DII<DIQZU)E

£ £

w w

9 DLDI1 BRCAZ(-/-) Mifatk~D BRCA2 ) 7 v +E A & EFRIH ORI (A)
BAL7ZBRCA2DNAD av —HxFY 2L Fay 7Ly PPCRTEHIIL 7z, —[FHD
Ny FORBEFER AR, (B) DLD1IEMIIEK O NIRYE BRCAZ mRNAF I & % Fie &
L. DLD1 BRCAZ (-/-)HBREICEA L7 BRCA2 Y 7 v F OmRNARHEZ U 7
Nz A4 LRT-PCRIC X - CEHHIL 72, BRCA2DFH1& X, R UMD ACTBH & T
IERAL L 72, FEB&IZtechnical triplicates T{T » 7z, #&H(Ibiological triplicates® % 1%

FRECTHRHEBICHEEE X kd o 72(p =0.37),
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—
s 8
(8]
e 8 > g g =
> _ =2 > Q — — > T T W —
FLAG > L <xoib @88 g FLAG > o a3 9maibT S
Q_-cooool\mcngmmom 55 QS Hdn AN g
EST S RIVLLSSESYI8R E=aINI2AI R e Y
=PRI doezdNR 2 o0oceagoenzdR
(kDa) (kDa)
250 =— 250 m—
150 = 150 =—
— —
S S
5] (S
o 9 (0]
> 2 pd > O — >SITI T owI 3w
) > — > o . > O
Beta-Actin 2 £ 5 S 3 QN 88 QY SR BetaActin 22 X § ST I 3R &
E288 58880583 E2R338338388 %
— o
T2 P3C ooz R T2 ocecacaocenzR
(kDa) (kDa)
75 75—
50— 50 =—
37— 37—

10 BRCA2~Y 7 v FEADLDI BRCA2(—/—) HiftkdoWestern7 & v +
FLAG % 7% NKIITAAN L 72 BRCA2 ) T v + %% EE A L 7-DLD1 BRCAZ
(=/=)MlEtk 2 62 74—t ZIL., PIFLAGYUA S X CJIACTBYUK % v C
Western7 &2 v b #1757z, 19 DBRCA2NY 7 v F DX Vo 7 FH L v 3874
B2y NTFRBELNNVERBETCH o7z, v TR~ OB TEHRIL7-b D%
FHL, &2Cor e 7ay b3 FTL ML 72, =D dDbiological replicates T[F]fk
DFEERBE LN, FOREHZRL 72,
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3-2. MREEET v x4

BRCA27ZZ AR A DLD1 BRCAZ (-/-)fild z Fl v THIUIEAER T v 2 4 Z24Tw, 38
AVEZEDRZAC L 720 % iR L 7, Ml Z k4 iR D 3 M D PARP [HFEZE
(olaparib, niraparib, and rucaparib) ¥ X "7 K 75 F (CBDCA)T 6 HIEULEE L 7=
D%, PrestoBlue reagent %\ CHIRIAEMFARZFHAIL 72 (K1 1), HEMB X UR
VS BRI ZE AR & LU L CERAI~ D IRFTME S & o T, Lb L, BPEE
SR LRIV BRI IZIHTE R BRI X FE L 7m0 72 (K1 2), BEERFFL L
T. B4R BRCA2 % A L 7= DLD1 BRCA2 (-/-)#ifEix. DLD1 Bk & k=<
HHN~DIEZVEDIEH 1CE L IMAIC BRCA2 %A LTH 243 L b HMlark & [k
JEDMFRIM A ZMERREE R 2D TIRARWI e Bbh o7z, TOJRKE LT, EA
L7z BRCA2 NY T v D& vy BENEMIEKOABFEHE XY 3D 70n
AIRETED S 5 2 L. gk BRCA2 (-/-)ffifitko M cHlgmd 23 87 5 2 &
HMAakk BRCA2 (-/-)#iflgtk ol BRCA1, PALB2, BRIP1, RAD51 &\ o 7=
BRCA2 b MHAERZH L 2 2 v 0 EDOFBANZ — v BRI 2[R H 5 2 L n
EDBEZbND, XoT, UBREARKHOLEZITS Lo, HiEL L < DLDI #if
Bk z v 2 O Cldze <. B4R BRCA2 %A LMl 2 w22 kicLz, 2h
¥ CORRD B, K5 TR L7 BRCAZZESUKOREREFRITIE DFAFE = v & 7 F 2307
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+2 LHWI L. MANO 0 FiE# 5 L 7= %7 72 BRCA2 ZEEARD AL 2L —T

N BEREMANT 15 T H 5 MANO-B IEDFARICEF L 72,
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Olaparib
v
100 - .
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S
2
3
s

250
[
o

o

0 -8 7
Concentration [M]
Niraparib

100
g
2
3
s

250
o
o

o

Concentration [M]

1 1 DLDI#fEtk > PARPIHZE#: 5 X ("CBDCA % H > 7= fll i A= 17 3 B

-
o
o

Cell viability (%)

=
=)
o

Cell viability (%)

Rucaparib

Variant

Concentration [M]

CBDCA

Benign

-o- DLD1 parental

= Wild-type

-+ P168T
S1172L
N24361

- R2842H

- T598A

VUS

-e- K1530N
-=- E1695V
-+~ G1696V
-— R2336G
—— R2896C
- A2911E
-&- L2604P
—= P2639L
-~ D2913H
-~ 83291C

Pathogenic

—— D2723H

—— R3052W

—— D3095E

—— N3124|

-o- Empty vector
-8~ Transduction (-)

Concentration [M]

DLDIffilgtk. DLD1 BRCAZ (-/-)#ifd, ¥ X U208 DOBRCA2-8Y 7 ¥ + & % \»
FZER 7 2 —%EAL72DLD1 BRCAZ (-/-)Mic i U, &35 % ff 4 D2 < 144K
L L 72, PrestoBlue cell viability reagent % F\» CAEGFHINEE Z HEE L 72, SEAIAL
HATORd o 8 L IR L Ciftd 2B Lz, %30 7 v FEAMTE O3
EAEZMEIZIARCHFIC X 2 Wl & R WHBIZ 7R L 72, 2[Rl Dbiological replicates T % b
T\, FRRORER %72, AR EHER % T, IARC class 1/2 (benign), blue;
unclassified (VUS), black; class 4/5 (pathogenic), red.
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° ° .
Q = ° Rucaparib, 1 uM
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12 FRIRARIETE & SEATERSZ M o B 1%

DLD1 BRCAZ (-/-)flifid, 3 X U20M8DOBRCA2ANY 7 v b BBV I3~ 2 — %l
A L7:DLD1 BRCAZ (-/-)#MIEIC 0t L. &35 %2 GCH L 72 DIREE C144RFRILEE L 72,
PrestoBlue cell viability reagent %z F\ > CTHFAMIIE Z #HEE L 72, FEAVLBE 2 17D 72 2>
o oL R U CHlIAE AR 2 R L 72, SRR AHMINE D 2R A Z 1 I TARC /3 41
WX 2R E RWHHBEIZ R L 7z, 52 Dtechnical replicates, 2[a]Dbiological
replicates CEEEZ 1TV, FROHR 211G, REWRHREZR T, ~— 71 technical
replicatesD % /R L, BIXIARCHFHICN)IGT 5, IARCHFIC X 2 REANY T v
bMWY T v O, HEANRASZE A 2 FfE I 72 2> o 72, TARC class 1/2
(benign), blue; unclassified (VUS), yellow; class 4/5 (pathogenic), red.
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3-3.  MANO-BEIC X 3 107 3 7 v + OEEREfEHT

MANO-B #1235\ CTlid, DLD1 BRCAZ2(-/-)#ifEic piggyBac b 7 v &KV v % [
VT BRCA2 XY T v+ @ cDNA %50 7 v PR N—a—F L7 3 DNA fit
Gl & HICEA LTS 2T EOEAMIZH5 RS LERMZ G L CREL 72,
X L 7-#fifd A 5 7 /7 4o DNA %2fliH L. PCR ToN—a— FESIZHERL, 74 —
T =T VRAET 0T BN TV MICHIET 2 oN—a— FEA D Y — FEIEAND T
v b EREAL MR O MBI L4 5 & #F 2 72 [25], SEHI U L 2 MiRic B T
HoN—a— eSO Y — FE% DMSO T L 72 fifidic 10 2 Y — FEUCIER L L
o FONTHEICHE DT, ZONY) TV FBRWETH 2 D0JENTH 5 D h % H

E LT,

T3 107 HOZEREZIER L, 4 DDA Z R A 72RO L T MANO-B %%
To7e FHEATUIL 725N Y 7 v FEAMAI DN AR DMSO UHEETO
R ZEfESR & e U CHIE L. & &I BP2ET BRCA2 B ML oM Efr#E & Db %
HWoTIERL L7z, N Y 7 v MECEANEZIEICHDS A REZ0BRI N DIE, W
NOFEHNTHHVIRECOEBREIETTH 572, ) 7 v b OBREMIT 21T 5 L Civ
B 75 A 13 olaparib 2.0 pM., niraparib 0.5 uM. rucaparib 2.0 yM, CBDCA2.0 uM &
W L 72z, DMSO WLHREECORERIED N —a — FESID Y — PR Z B L.

BRCA2 NV 7 v F DA EE IC 5 2 22l RE L hnwZ L 2R L7 (M1
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3)e BCOANYT v RREAEEICE T ZMHNEFERTY — F L, SEHIEZE
bE—btwy 7 LTI 4ICE LD, 107 Y TV PBLUZERT X —D4 108 ff
D 5 B, P2329L, P2639L, D2913H, S3291C NV 7 v M 3L COHHFI T 83 HHL L

87 EHOAGELREZRL T 0, RIELHNOTRIN EiELrHT 207 v b e H
Aol ZZT, BEANCENT I HHEH»S 2 FHDOEFEREL R LAY TV E
% normal function, 83 HH2 5 87 HFHDEGFR%Z/RL72NY 7 ¥ + % intermediate,
88 HH S 108 FHDAHFHZ/R L 7Y 7 v b % abnormal function & ¥ fYICHE
iE L 720 MANO-B A TOREIEDHEE & . Align-GVGD 434H, TARC %34, ClinVar 23

HIE L 7oAV & RO BE D A b 7z,

5L75 2 FEANE T DOAER % KT 5 7 O, B 3EHN~ D FEFNEZEIME A EIC Y T v
% NARLAF T U 72 EC. olaparib D NERT 1<K} 3 2 &5 H D NEAL D BUR X % 1F K L 72 (K
15), %) 7 v+ OFEFESZEIZIEANC XSS —EDHEMZR L, Y REZ
% 7R3 P2329L, P2639L, D2913H, S3291C % R & | w2 MRt L R Z R O 2 B
SEENT, BERIORMEANY 7 v L R2842H & V2908G % bR\ TIRERZ MR IC R
LTz, TD R2842H & V2908G D =2 D) 7 v b ZE#HTd DR-GFP L K — X
—7 v A THEEEDKTBNA LN T\2[22], 72, BEAIOHE YY) 7~ b id N3187K
R E A CRBEEZMERICE L Tk, N3187K X ClinVar 7 — X R — X TR Y 7

v hEINTW2D, MANO-BETIIIEF e 2" LTk Y., $£7220204E3 HIC

57



ClinVar 13 N3187K ZJFMIANY 7V b6 VUS ICT /) —FT—va v EEHLTW 5,
IS DRI T — X X — 2 & MANO-B i COMEREMRMT ORI & OFHE X, FEH
FEOIEFE IR AN T v MIZOWTORRKNER D ITICEY 235 2 /JgEE 2 R~ L

TWwW3 eEz -,

IARC S3FHIC K o CTRMEEANY T v b & I T3 R2842H F X U V2908G NV 7 v
k25 MANO-B iE1C & o THEEEME T L T\ 3 & §Fli & 7= fHiE X, TARC 3 FE A5k
DV TV BRI T © T v ROEEEMEVC &R E F 2 bz, IARC 73411
FIENEDFED A7 & DIEFEME R LT b 3[11], —IEHESEM L &F — &~
— X T& % Genome Aggregation Database |C X #1L1¥, R2842H (minor allele frequency =
6.34x107%)F X 1F V2908G (minor allele frequency = 1.69x 1075) & $ IZFEF ITHEE DK
NYTVEFTH Y MEHEARFHIIC X 2R OHEE IS+ R IEHRAE S L &
% %72, ClinVar ® R2842H F X 1 V2908G # RIEA~Y 7 v b LHEL TH O, R
LTS T — X LB EROM R 2B L Tz, R2842H IXAAMERIANN D 7 v/
FTHOIFHASY TP ELTHISNT WS Q3066X & & b iCE—BE D S X
N7 EDRD 505, ACMG HA4A P74 Vi, 250 7 v b B3RS 7 v
b & A —BE D RINALGEE T2 DRI X A, 2 L TR Y 7 vt DREFD 100%
THhHEGEIE., 20T v F3RMWETH % supporting evidence & L CTH 5 & & ik

2TCTW3, L2L. BRCA2 DIFRINERARDIREFIT 100% Tli7m. B—EETD
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BRCEPRALY) R 7 DETEHAT L L IFTE v, BREER SNP 7k & OER
MERICE > THHRBAV A7 IEHT L, ZD-0RNEREKLE L b ICHEHINS
ZRFHT LD RIETIIAR L, BRI O R 2 8RE % 3 2 HRAE(K T B2 BiA
TH B ARETEIRBRAACE v e FE 2 e, —file LT, BRREIC N RN Y 7o b & L THl
5T % R2784Q X, BRCAI ¥ X X BRCA2 DJFIINY 7 v b & [El—BED» SR
HEX N TWw3B[13], V2908G 1E[Al— 27 N — 70 b B DHERERRIT DS 2372 S T H
. ClinVar i Wu 5 @ 2005 F D & Farrugia © D 2008 FFOHE#FICL T, &
DAY T v b OBBEDIER &M L T 3[35,36], L2 L. ClinVar X[ L7 v—7
2% 2008 FLARRICHE L7z 2 DO et L Cniav, Fl— 27— 7 H8RE L 72
2013 & 2018 FE DG Tl V2908G DHERE R AZ WK T L TE TH VIEH MR E %
5 T\ 72[22,37], T, EEICIT R DN BB TR ABEEZ R L T2 b %
AL TW5, 72, 5 D 2005 F35 X 2008 FEOFERZ IR L - fth o WF7E E 13 7x
Vo Ko T, K5 DME L MANO-BIEDH I R % H b4 5 & V2908G AR TR

VT7vireEZLNT,

RUND T v b EIEEIN Y 7 v b O R EEREZ i 0N TV P BSFAES 5 2
EERBEE R ETHEASY T v OFFEE T IEMEICEHET T 5 72 0TI EER T — X 72
FCRBEADI T v 2R MW= ETE ) 7 v il S 2 L2 D o

77e % T Ty MANO-B LTI L 7228V 7 v F @D 5 B IARC ETEMED 2 W 3K
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e HE XN 59O o) 7 v b G7TEBEME. 22 235 F) IC2owT, ACMG ©
AR T A ih o CTHIHEZ 1T - 72[14,38], fEiE & LT, R2842H & V2908G % &
B 18 NY T Y F3EI%) BT €T Vv ARL k720 VUS LHES N (R7), %
7z, ClinVar T L N THH MANO-B {ETIZIEH ZbEBEZ /R L 72 N3187K I,

IARC 47#i3 X F ACMG 78T VUS & HIE T 7z, ACMG SHHHIZZ Oz v T v X
DFlA G DR TRIFEMEZHE L T 0 fthoHEE & LR TRSFN 2 DG TH 5
Eb, VUS EHEEINDZENEDRSL L 7o T 3[8], IARC 4374, ClinVar D¥|5E,

ACMG 7L VIO WTROLEHEI N TV 30 HEOMTOHERD L Z L1, 2hbd
DT ETHHEEREEOHENRTE TRV L ZRBL TS, 5T,

IARC 5 X " ACMG O FH LI, NV TV b 232 TR E RIED — oo ic i
5 LRt LTSI NAZFETH O, BRESFEEIKT L, IERIEY 27
DHREEIC ERT 5 X9 REEEEK T RN D 7 v F o FEfi I I AEY) Th B LTt
TFEBVETH 3[13], YU LS, MANO-B iEDFE R L KT — & ~— 2 DH|E &

DOENC R LN/ FHEIZZYTH D L HWTL /-,

60



Minimum: 0.34
Median: 0.93
Maximum: 1.87
301 SD: 0.24
_ IARC
C o0
8 20 . Class 1/2
o
€ . Unclassified
o
b . Class 4/5
>
10 1
0-

05 1.0 1.5
Fold change of each variant

K13 BRCA2 NV T v F Ofiflakasiic 5 z 5 5%

BRCA2 Y 7 v F107Hids X 1828~ 7 2 —%DLD1 BRCAZ (-/-)fificiEA L., ¥—
WCRA L, DMSOZ 12085 L CHE L 72, B5ER1 & E% % 2 illig % [\,
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Variant cl IA.RC . ClinVar classification ACMG clasification MA.NO-B Type of evidence
assification classification

R18H Class 2 Benign Benign fClass 3 BS3, BS4, BP4, BP6
R18C Class 2 VUS Likely benign fClass 1 PM2, BS4, BP2
Y42C Class 1 Benign Benign fClass 1 BS1, BS3, BS4, BP2, BP6
P168T Class 1 Benign Likely benign fClass 1 BS3, BP6
S326R Class 1 Benign Likely benign fClass 1 BP2, BP6
E462G Class 1 Benign Benign fClass 1 BS3, BS4, BP6
N588D Class 2 Likely benign Uncertain significance fClass 1 -
T598A Class 2 Benign/Likely benign Benign fClass 1 BS1, BS2, BS4, BP6
G602R Class 1 Benign Likely benign fClass 1 BS4, BP6
L1019V Class 1 Benign Likely benign fClass 2 BS4, BP4, BP6
S1172L Class 1 Benign Likely benign fClass 2 BS1, BP6
N1228D Class 1 Benign Likely benign fClass 2 BS4, BP6
D1420Y Class 1 Benign Likely benign fClass 1 BS1, BP2, BP6
F1524V Class 1 Benign Uncertain significance fClass 1 PP3, BP6
K1690N Class 1 Benign Uncertain significance fClass 1 BP6
N1878K Class 1 Conflicting Uncertain significance fClass 1 -
H1918R Class 1 Conflicting Uncertain significance fClass 3 BP2
11929V Class 1 Benign Benign fClass 1 BS1, BS4, BP2, BP4, BP6
E2020K Class 2 VUS Uncertain significance fClass 2 PM2, BP4
H2074N Class 1 Benign Likely benign fClass 1 BP4, BP6
K2411T Class 1 Conflicting Uncertain significance fClass 1 BS3
R2418G Class 2 Conflicting Uncertain significance fClass 3 PM2, BP4
N2436l Class 1 Benign Likely benign fClass 3 BP2, BP4, BP6
G2508S Class 4 Conflicting Uncertain significance fClass 4 PP3, BS3
T2515I1 Class 1 Benign Likely benign fClass 2 BS3, BP2, BP6
T2607P Class 4 VUS Uncertain significance fClass 5 PM2
G2609D Class 4 Likely pathogenic Pathogenic fClass 5 PS3, PM2, PP3
W2626C Class 5 Pathogenic Pathogenic fClass 5 PS3, PM2, PP3, PP5
12627F Class 5 Pathogenic Likely pathogenic fClass 5 PS3, PP3, PP5
L2647P Class 4 Conflicting Pathogenic fClass 5 PS3, PM2, PP3
L2653P Class 5 Pathogenic Pathogenic fClass 5 PS3, PM2, PP5
R2659G Class 5 Conflicting Likely pathogenic fClass 5 PS3, PM2, PP1, PP3
S2670L Class 4 Conflicting Likely pathogenic fClass 5 PS3, PM2, PP3
M2676T Class 2 Conflicting Uncertain significance fClass 1 BS3
L2688P Class 4 Conflicting Pathogenic fClass 5 PS3, PM2, PP3
S2697N Class 2 Conflicting Benign fClass 1 BS3, BS4, BP4
A2717S Class 1 Benign Benign fClass 1 BS1, BS3, BP2, BP6
T2722R Class 5 Pathogenic Pathogenic fClass 5 PS3, PM2, PP3, PP5
D2723H Class 5 Pathogenic Pathogenic fClass 5 PS3, PM2, PP1, PP3, PP5
K2729N Class 1 Benign Benign fClass 2 BS1, BS3, BS4, BP6
G2748D Class 5 Pathogenic Uncertain significance fClass 5 PS3, PP5
R2784Q Class 1 Conflicting Uncertain significance fClass 5 PS3, PP3, BS4, BP2
R2842H Class 1 Benign Uncertain significance fClass 3 BP2, BP6
V2908G Class 2 Likely benign Uncertain significance fClass 4 PP3, BS3
12944F Class 1 Benign Benign fClass 1 BS1, BS3, BP6
Y3035S Class 2 Conflicting Uncertain significance fClass 1 -
R3052W Class 5 Pathogenic Likely pathogenic fClass 5 PS3, PP1, PP3, PP5
D3095E Class 5 Pathogenic Likely pathogenic fClass 5 PS3, PP3, PP5
E3096K Class 2 VUS Uncertain significance fClass 1 -
Y3098H Class 1 Benign Likely benign fClass 1 BS3, BP4, BP6
N3124| Class 5 Pathogenic/likely pathogenic Likely pathogenic fClass 5 PS3, PP1, PP3
P3292L Class 1 Conflicting Uncertain significance fClass 1 PP3
Wild-type Class 1 Benign Benign fClass 1 BA1, BS3, BP4, BP6
Empty-vector Class 5 Pathogenic Pathogenic fClass 5 PVS1, PS3, PP5
K485X Class 5 Pathogenic Pathogenic fClass 5 PVS1, PS3, PP5
L997X Class 5 Pathogenic Pathogenic fClass 5 PVS1, PS3, PP5
Q1502X Class 5 Pathogenic Pathogenic fClass 5 PVS1, PS3, PP5
K1984X Class 5 Pathogenic Pathogenic fClass 5 PVS1, PS3, PP5
C2535X Class 5 Pathogenic Pathogenic fClass 4 PVS1, PS3, PP5
N3187K Unclassified Likely pathogenic Uncertain significance _fClass 1 PM2, PM6, BS3

PP3, BP4, deleterious threshold: PolyPhen-2 score > 0.15, Align-GVGD class > C15, SIFT score < 0.05, PROVEAN score < -2.5
BP2, neutral likelihood threshold:Co-occurrence < 0.053
BS4, neutral likelihood threshold: Segregation < 0.053

PP1, deleteriousl likelihood threshold: Segregation > 18.7
BS1, Maximal expected allele frequency for a non-common pathogenic BRCA2 variant: 0.075%

PS3, BS3: based on HDR assays

#7T BRCA2°) 7 v+ OIARCHH, ClinVarDHiE, I X FACMGHH
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2 A TBAR T DYEREFRNTIE T H 2 MANO #EZIGH L 28 AMIHE(E T T 5 5 BRCA2
DAY T v b OEERERRITIRETH 5 MANO-B ik & L7, T FRoave 7+ %
FKE LTz v 7 OFEBAREZHW T 2720, $FTMLDANY T v ML,
piggyBac I 7 v ARV v W BIETE AL BRCA2 X v 327 OREFEL, PARP [H
EHRANOEZEOENEHERL 72, 2D LET107 ) 7 ¥ FIZ2WT MANO-B LT
DEEREMANT % 1T\ BERI 7 — 2 X — X CORRRIEDHE L AR L 7= f R 255 2 &
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3-4. RAIHEEZRHTZ 244 ) T v - OEERERRENT

LA DR HHEICEE DAY T v OWRERENT 21T 5 £ & & L PCR mutagenesis
XN TV MERIC K o TS 2 N) 7 v MR 244 1ICHEC L 72, 9 B 186 i
BINFE TICHERELAISNT WAL VUS TH o7z, ORI Tt &3EH oRE
FROERED | MEO L Z 7z, %80 7 v Mg AL O Mg AR D £l 135t
7344 o, ZHEHCURNEROHEZITo 7%, T&Y 7 v FEAMME
DEFRRME LT, ZNE TIRNERI AL TnE 59 ) TV FIZDOnWTR
EH IR AR 2 f & | R L FERE 2RI L 72, Niraparib % 72854, TARC
SFATOIRNANY T v MK 21 100% (95%(SHAKXH: 85-100%) . FrEAE I

95% (95%fEHEX[L]: 82-99%) TH -7 (K1 6),

Lo LD BRIEZRIEICL TNY 7 v b &2 RYE LRI &I 5 2 FikIIbEREK T

B BT I AEY T B, % T, Bl " HTIE 7 S HERRINIC Y 7V F O

ﬂlLlL

MEBRZHEET 2 TEZRAT 22T L2 K30 7 v MEAMBE oM LR %
EMEE L, S HICBpAER Y D2723H % 2 NZ NUWREANY 7TV P EHRANY TV F O
HAEE L LT, 2o —EMEIS X 5107 7 4 VAT X 3 IEHIL 21T o 72, 15
b7z T — X% expectation-maximization algorithm THEHTT 2 &, DD v F—*%
VI o ARAERMNETAPRD T —XICT7 4y L (KI17), 2D
DAVRE—F YV FEIENENRMEAND T v MEELIRAAY T v FERCHIG L Tz,
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THREORNCHIME R IR T R KL EEBEE T RN T Y M E N T v MY T T

DR EHREE B CE hh o7,

LUF D <k, ~_4 X[KT (Bayes factor, BR) %, %30 7 v + OJRIFEMEE RE 3
HPIETVADOBE L LTHOE, 2T TOMEDL L&Y 7 v b EAMIE O
HERPGREERSHOEELDa v R—32 v PCB LTV OMERZHEET 2
ZLT, RUED D VIR TH 2HERZHEETE 2 L FE X7, Lo T, DR-GFP L K
— X =T v A IZEWT Guidugli 52572 VarCall ET A Z WA L, ~ A XBETER
BIERISHE T VA O THEE L 72~ A4 XIS X 2 0RO HEE 2 SR L 7222,
39,40], A4 XRWTFE, HdT—LZky bR T, BNV TV FBRMET
HERCZEDT =22y BB ONEAREMEL JRITH D L 2T — X2y [ 25
SNBAREEDH ZM - 72b D TH 2, ZOETFATIREMOMAEMLEICKETE,
BEEIEWR, BEANER, 7 BRI sava -2y ial—vavhk
EIC X BIREE T R FEIER e L CHW Ao e T v ARG DY TR
HH R E TR 21T 5 & L B3WRETH %, LA T DT © Ik 2 o FiE Bk Tl ERE

2Rl 5 720, EEHRFAER 2 V7

RAZXRFICEHE DR T v e $ 5 5 BREOKREEEZ., ACMG #71 F
T A VICHI L CERE S N2 BIEICEE DWW TLA T @i Y 17 o 72[41], fClass 1 (IEHF BERE.

BF <0.003). fClass2 (&% &6  IEHEHAE. 0.003 <BF <0.053). fClass 3 (FfEfvH&
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BE. 0.053<BF<18.7). fClass4 (&% b  HEfETES: . 18.7<BF<350). fClass5 (1

HeTEZL. 350<BF) L EFEL 72,

NY TV v OBEREIY variant-specific effect TH % ny & L THEE L7z, ¥ 3 IARC
SR XY ERIRINICRERVHE L T b 22 ORI Y 7 v b & 37 o Rk
YT v b % training set & LT, TN HITH LT MANO EDFERL S 0 ZHET L
T2o FERE LT DEREMEASY 7V FCELBHAY T v F TERWERDS S - 7=
b DD, HIERBEZR 9% LTz, MANO-BIEIC X » THHINNY 7 ¥ b (fClass
4/5) & FHIL 72 ZHICDOWT, IARCHHHIC X 2N Y TV P 2T — LV FRX VKX
— F& LZIREEIT 95% (95% (5 X 77-100%) . FREEEIX 95% (95% 15 HIX [ 82—
99%) Th o7z, HIGHEREE, THhLLERNMEL LK YT v FARENTS
L ATREME % S0%ICERE L 7255 T Tl . 55U 7 v P A MANO-BIEIC X o T fClass
4/5 & Pl NGE, BlEA v X3 177 T©h Y, AN Y 7 v P o Fllle L ChE
ER R ZFIOND LIIEABRVEBIETH o7z, 2 DKL IARC 77 3EHO A EMENE

IR L Tw 5 &HIBT L. MANO-B 5 CTOJREETHEl & ACMG 73 JH O MBI %t

THHi L 720 ACMG S 3HICHD < 19 HORHASY 7 v b & 22 RN 7 v b
D ny XIATEIC R IC e, GEA v XHIGBER K E 7o 72 (R 7. K1 7), fClass
12 DY 7 v FEATACMG 3 TRMUENY 7 v b {Class 4/5 DN) 7 v b i

T ACMG TN T Y P THo T eh b, A IHEE ICE D  BRBEHEE I
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T» % MANO-B ##13 ACMG 774 F 7 4 v OFHH AT B> T strong evidence 1< AH24 3

LGSR AR TR 2 AL L F X 72[17, 411,

KEIT 4 35 % v TiTbh, 2 E o Fic o ORNESEIEE I3 —E
Aoisz (K1 9), Niraparib Z 72 KR TIERMEANY 7 v MELWRIIANY T v
FEEDWI T ny BAWHEIBITOMA L TE 0, PRI AEEEEZ oY T v RIiTR L
T XY IERERFHEA TE 3 LMWL 72, FAIM T n OICERL RS W7 HRA
& LT, EAIORICHED B 5D Tld7 < | niraparib & FLER L T 3 3HNL 525k

CHWAZREPEO ZHERE X 0 & & WY 7 v A3 54 IS FEI
LCLEozd a0 T — 2D I3o2& %253 2 L5 TE b o o
bR ERT, EBE FAY T v FPEAMEZENICERL 2K 1 2 OFR T
olaparib, rucaparib, CBDCA @ 3 ¥#(i3 MANO-B i£ D5 DRE CEBEZ{T->CH

D | niraparib & [FERO DA DIEHLDOEHBA LN Tz,

PEREFENT 21T o 72 186 il VUS @, niraparib %\ 72T IC X % 9%, fClass 1
23 98 flil, fClass2 2% 28 flil, fClass3 2% 23 flil, fClass4 2% 6 flil, fClass5 23 31 flilTH -
72 (K20, £8), BREN A A4 VAHMTELZ2NY 7 v MR TRYE (fClass 1/2) & H
EI NI DL DN Y T v F B3R X 172 DX DNA-binding domain (DBD)
ThHhotz, ZOMOBEETED 2 WIZHHNY 7 b & LT, W3IC/GL 28

transactivation domain (C[42]. P2329L 7% MEILB2-binding domain IZ[43]. S3291C 75 C-
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terminal domain (CTD)IC4E U CW>7z, CTD iZ BRCA2 & RAD51 DHAIEHIC X » T

VUt 0 2EEL L LTI LT\ 5[29],

INF TOMNIZ. EIERERTOA % F V72 MANO-B i IC i ~ 4 ZHEE I X
LIRIEIE T CH o 7228, T DE T MIAFERR LML L 2 FFim e+ 5 2 &
T, Aoz T v AR MAAbEREETHZIT) 2L bAEETH S, £ 2 T,
NYT Y EBELET I BERESEMNICREFEI N T 22 E I D HEVIFZ D
R ORI EWEE 2 B L OREEZEEST 27T ) XL TH S Align-
GVGD % HAETfERICEH L CHRBROT 2 1To72 (X2 1) [44], 1L AEDANY T
v b iZ Align-GVGD DJiiJEPEF Ml & MANO-B 15 CTORREFHIA —E L T\ iz 9,
HAER O HOHHECTHEIRIIED L o 725, MANO-B iEH I TII fClass 5 D
RS Y 7 v FERICO X . Align-GVGD Tld CO DRMEANY 7 v PEICHEEI
7o, MFECT—HWAR 00 o 2 EETH 2 S2616F Id fClass 3 DR 03HIE R 72 3
V7 v MEICHEI N, 7272 L. Align-GVGD X DBD NDNY 7 v M LAY
HEDORBGEED 2 TN T ia\v7z, DBD SO 7 v + OfF RO I ITEE 254

LTHb,
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Variants classified as fClass 1/2 Variants classified as fClass 3 Variants classified as fClass 4/5

Olaparib Niraparib  Rucaparib Olaparib Niraparib ~ Rucaparib Olaparib Niraparib ~ Rucaparib

CBDCA CBDCA CBDCA

Other: 85 Other: 183 Other: 177

19 BRCA23) T v | 244FEOMANO-Bi I & 2 BEAREAFAT

Olaparib, niraparib, rucaparib, CBDCAD43EFNIC X 2%V 7 v + D%, EUfifi13 4538
FlpMafE o~ Y 7 b %#fClass 1/2 (A), fClass 3 (B), fClass 4/5 (C) I/ ¥ L 7= 0% 7R
T B BIEH(Class1/2, BIDHEHDfClass 4/5& W) —BHED WA L) T
v ME 7o 7,
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Model-based functional estimation; n

DMC1 POLH

PALB2 RADS51 RAD51  (MEILB2 DSS1 \_ / \_ / \_ RADS51
BRC repeat
L |
]
TAD MBD HD OB1 0OB2 0OB3 CTD

1 1 \ [ . S, 4 S \ ]

] 1 3, [y e 4 S \ )

1 K \ I s ’ . \

! ] \\\‘ ",!Il ’,,"’ e \\“',I ~\\ \ ’,' IARC

¢ Class 12
11 Unclassified

N MANO-B
fClass 1

Pt L

|
-11 % T fClass 4
+ ) ¢ )| *» ¢ *r fClass 5
¢ ) ¢ * NS
)\ 4 PN e PN
2 *e * *
h ‘' *
| il
A h A
P Y Yy Wy B e ¥r---Fd-{hi----
AR RS v lv
-3 lw oY s
| | v v|

20 BRCAZ2Y T v 244 OMANO-BIkIC X 2 BEREMMT & BRER 158
IEHERT AR % W 72 MANO-BIEIC X 2 _ A XHEEICHED K &Y 7 v b Dvariant-
specific effect (n,) L #REDHEZ ~— 7 1 v } TRT, BRCA2ZOKEEE F A 4 v i
PALB2 interaction domain (a.a.10-40). transactivation domain (TAD) (a.a. 18-105).
BRC repeat# & $#»RAD51-binding domain (a.a. 1008-2082), MEILB2-binding domain
(MBD, a.a. 2117-2339), DNA- binding domain (a.a. 2402-3186), helical domain (HD,
a.a. 2402-2669). oligonucleotide/oligosaccharide-binding domains (OB, a.a. 2670—
2803, 2809-3048, 3056-3102), C-terminal RAD51-binding domain (CTD, a.a. 3270-
3305) 231 H AL T\ 5, Niraparib% AW 72 fi#fTAS R 2 REHI L LCTRT, NV 7T v Mk
Kz 2By, EHIZRMEANNY 7 v b, THIZYERNY 7 v MICHYS T 2, kR
FEHEO n OFREEZ RS, &) T v+ OBREN ST 4 XHF (BF) 1c 30 & H
EI, v—7olBRTRINTW S, HOEIFIARCHIHIC X 2 HIERICHIL
T2, v— 7 OEIIHEE L7 n O REL . FRDOIER T 2 HiFH I n,D9I5%EHX
Eikzezcan

fClass 1 (normal) (BF < 0.003), fClass 2 (likely normal) (0.003 < BF < 0.053), fClass
3 (intermediate) (0.053 < BF < 18.7), fClass 4 (likely abnormal) (18.7 < BF < 350), and
fClass 5 (abnormal) (350 < BF). WT, wild-type; NS, nonsense variants; a.a., amino acid.
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Niraparib
il
. IARC Mean 95% CI BF fClass

IVariant Classification LL UL

R18H Class 2 -1.38 -1.76 -1.03 1.76E-01|fClass 3
IR18C Class 2 -0.23 -0.62] 0.16 1.31E-04ffClass 1
IK21R [Unclassified 0.23 -0.10 0.57 2.03E-05/fClass 1
ID23Y [Unclassified -0.80) -1.18] -0.41 4 47E-03|fClass 2
D23V [Unclassified -0.30 -0.67 0.09 1.83E-04fClass 1
G25R [Unclassified -1.54 -2.06 -1.07 5.01E-01fClass 3
IN30H [Unclassified -0.95 -1.34 -0.57 1.20E-02ffClass 2
W31C [Unclassified -2.43 -2.81 -2.08 2.39E+02fClass 4
W31G [Unclassified -2.66 -3.11 -2.25 1.06E+03/fClass 5
W31L [Unclassified -2.78 -3.23 -2.37 2.38E+03(fClass 5
F32L Unclassified -0.75 -1.13 -0.36 2.71E-03|fClass 1
IP41L [Unclassified -0.97 -1.30 -0.65 9.82E-03fClass 2
Y42C Class 1 -0.64] -0.97 -0.31 1.17E-03|fClass 1
IN55S [Unclassified 0.04 -0.29 0.37 3.67E-05[fClass 1
IP5S9A [Unclassified -1.23 -1.59 -0.89 6.78E-02fClass 3
T771 [Unclassified -0.08 -0.47 0.31 4.77E-05/Class 1
IN108S [Unclassified -0.19 -0.51 0.14 1.14E-04ifClass 1
QI147R [Unclassified -0.87 -1.19 -0.54 5.19E-03|fClass 2
ID156G [Unclassified 0.09 -0.24 0.43 3.64E-05fClass 1
IV159E [Unclassified -0.37 -0.69 -0.05 1.95E-04ifClass 1
V159M [Unclassified 0.13 -0.26 0.52 2.78E-05fClass 1
IP168T Class 1 -0.66 -0.99 -0.34 1.26E-03|fClass 1
G185V Unclassified -0.11 -0.49 0.29 7.20E-05/fClass 1
D191V [Unclassified 0.05 -0.33 0.45 3.70E-05/fClass 1
T200I [Unclassified 0.27 -0.12 0.68 1.51E-05fClass 1
12071 [Unclassified -0.15 -0.53 0.23 7.48E-05[Class 1
V208G [Unclassified -0.40 -0.72 -0.07 2.79E-04ifClass 1
V2111 [Unclassified -0.54] -0.91 -0.16 6.67E-04fClass 1
1Y232C [Unclassified -0.07, -0.45 0.31 7.09E-05[fClass 1
IF266L [Unclassified -0.09 -0.41 0.24 7.60E-05[fClass 1
IR324T [Unclassified -0.55 -0.88 -0.23] 5.80E-04fClass 1
S326R Class 1 -0.44] -0.75 -0.11 3.54E-04fClass 1
S445Y Unclassified -0.47 -0.73 -0.2 3.18E-04fClass 1
IE462G Class 1 -0.28 -0.60 0.05 1.41E-04fClass 1
IN588D Class 2 -0.62 -0.94 -0.3 8.92E-04fClass 1
IF590C [Unclassified -0.26) -0.64 0.12 1.50E-04ffClass 1
1Y592C [Unclassified -0.30 -0.68] 0.10 2.36E-04ifClass 1
IH595Y [Unclassified -0.91 -1.23 -0.59 6.84E-03fClass 2
T598A Class 1 -0.38 -0.71 -0.05 2.79E-04ifClass 1
'Y600C [Unclassified -0.97 -1.30 -0.64 1.08E-02fClass 2
G602R Class 1 -0.19 -0.52] 0.14 7.87E-05[fClass 1
G602V [Unclassified -0.74] -1.06 -0.43 1.93E-03|fClass 1
E747G [Unclassified -0.67, -1.00 -0.34 1.33E-03|fClass 1
S755C [Unclassified -0.88 -1.20 -0.55 5.03E-03{fClass 2
IN854S Unclassified -0.20 -0.52] 0.13] 8.77E-05(Class 1
IVO17A [Unclassified 0.61 0.21 1.02 1.08E-05/fClass 1
L1019V Class 1 -0.81 -1.14 -0.50 3.30E-03|fClass 2
S1074C [Unclassified -1.02] -1.35 -0.69 1.39E-02ffClass 2
T11281 [Unclassified -0.31 -0.69 0.09 1.87E-04fClass 1
11167V [Unclassified -0.55 -0.87 -0.22 6.83E-04fClass 1
M1168I [Unclassified -1.03 -1.37 -0.71 1.58E-02ffClass 2
IA1170V [Unclassified -0.54] -0.86) -0.22 5.47E-04fClass 1

#8 BRCA2 Y 7 v h DIARCHE B X UMANO-Bik T D44

LL, lower limit; UL, upper limit; CI, Credible interval; BF, Bayes factor.
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Niraparib
IARC Mean 95% CI BF fClass

IVariant Classification LL UL

S1172L Class 1 -1.04 -1.38 -0.71 1.83E-02fClass 2
G1224V [Unclassified -0.24] -0.62] 0.15 1.50E-04fClass 1
IN1228D Class 1 -1.14] -1.48] -0.81 3.36E-02ffClass 2
IR1329S [Unclassified -0.22 -0.54 0.11 9.38E-05/fClass 1
D1420Y Class 1 -0.74] -1.07, -0.42 2.06E-03[fClass 1
IF1524V Class 1 -0.77, -1.09 -0.45 2.54E-03|fClass 1
IK1530N [Unclassified -0.19 -0.51 0.15 8.18E-05fClass 1
IV1532F [Unclassified -0.92 -1.24 -0.60 6.41E-03fClass 2
IK1690N Class 1 0.42 0.09 0.78 9.31E-06fClass 1
[E1695V [Unclassified -0.84 -1.16 -0.51 4.01E-03/fClass 2
G1696V [Unclassified -1.20 -1.56 -0.86 5.40E-02fClass 3
[D1699N [Unclassified -1.03 -1.36 -0.71 1.52E-02ffClass 2
ID1728N [Unclassified -0.44 -0.76 -0.12 3.11E-04fClass 1
ID1737V [Unclassified -0.47 -0.79 -0.14 4.21E-04ifClass 1
IN1878K Class 1 -0.11 -0.43 0.23] 6.45E-05[fClass 1
IH1918R Class 1 -1.48 -1.89 -1.12 3.40E-01fClass 3
11929V Class 1 0.37 -0.02] 0.79 1.05E-05fClass 1
S1970L [Unclassified 0.12 -0.15 0.40 1.75E-05fClass 1
T19801 [Unclassified -0.65 -1.04] -0.25 1.47E-03fClass 1
S2006R [Unclassified 0.20 -0.19 0.61 2.47E-05Class 1
[E2020K Class 2 -0.82 -1.15 -0.50 3.23E-03fClass 2
S2041P [Unclassified 0.00 -0.39 0.39 4.69E-05/fClass 1
G2057E [Unclassified 0.07, -0.32 0.46 3.45E-05/fClass 1
[F2058L [Unclassified 0.34 -0.05 0.75 1.27E-05fClass 1
H2074N Class 1 -0.31 -0.62] 0.02 1.45E-04fClass 1
IK2075N [Unclassified -0.35 -0.67, -0.03 1.85E-04ifClass 1
V21091 [Unclassified 0.30 -0.09 0.71 2.14E-05/fClass 1
V2138D [Unclassified -0.50 -0.81 -0.18 4.12E-04ifClass 1
IH2178R [Unclassified -0.13 -0.51 0.27 7.41E-05/Class 1
H2324R Unclassified -1.05 -1.38 -0.72 1.71E-02fClass 2
IP2329L [Unclassified -1.77, -2.17 -1.38 1.64E+00fClass 3
IR2336G [Unclassified -0.55 -0.88] -0.22 6.51E-04fClass 1
IR2336P [Unclassified -0.27, -0.65 0.12 1.66E-04fClass 1
T2337A [Unclassified -1.12] -1.46 -0.79 2.91E-02/fClass 2
K2411T Class 1 -0.46 -0.78] -0.13 3.38E-04fClass 1
T2412A [Unclassified -0.39 -0.72] -0.07 2.67E-04ifClass 1
124121 [Unclassified -0.40 -0.72] -0.08 2.19E-04ifClass 1
IR2418G Class 2 -1.64] -2.05 -1.25 8.00E-01jfClass 3
IN24361 Class 1 -1.34] -1.72] -1.00 1.37E-01|fClass 3
IR2488G [Unclassified -0.36 -0.74 0.03] 2.24E-04ifClass 1
Q2491R [Unclassified -0.21 -0.59 0.18 1.14E-04fClass 1
V2503D Unclassified -0.20 -0.59 0.19 1.30E-04ifClass 1
G2508S Class 4 -2.42 -2.85 -2.01 1.54E+02ifClass 4
S2509R [Unclassified -0.39 -0.77, -0.01 2.55E-04ifClass 1
S2509N [Unclassified -0.39 -0.78] 0.00 2.80E-04ifClass 1
IL2510P [Unclassified -2.65 -3.10 -2.24 9.36E+02fClass 5
IK2514T [Unclassified -0.72 -1.11 -0.34 2.29E-03|fClass 1

%8 () BRCA23V) 7 v k ®IARCHHF X 'MANO-BiET D434

LL, lower limit; UL, upper limit; CI, Credible interval; BF, Bayes factor.
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IARC Mean 95% CI BF fClass

IVariant Classification LL UL

125151 Class 1 -0.87 -1.26 -0.48 6.45E-03fClass 2
S2516C [Unclassified -0.37 -0.74 0.02 2.00E-04ifClass 1
IR2520Q [Unclassified 0.72 0.32 1.15 6.64E-06fClass 1
[R2520P [Unclassified -1.10 -1.51 -0.71 3.43E-02fClass 2
V25271 [Unclassified -0.45 -0.83 -0.07 3.61E-04fClass 1
IP2532H [Unclassified -0.74 -1.12] -0.35 2.64E-03[fClass 1
G2544D [Unclassified 0.32 -0.07 0.74 1.44E-05/fClass 1
IF2562V [Unclassified -2.66 -3.10 -2.25 1.11E+03[fClass 5
IL2581W [Unclassified -1.70 -2.20 -1.20 1.12E+00fClass 3
G2584C [Unclassified -1.35 -1.84] -0.94 1.80E-01|fClass 3
K2597N Unclassified 0.03] -0.37 0.43 3.42E-05/Class 1
Y2601C [Unclassified -1.36 -1.74 -1.02 1.56E-01|fClass 3
IR2602T [Unclassified -0.70 -1.08] -0.32 1.87E-03|fClass 1
IA2603T [Unclassified 0.01 -0.38] 0.41 5.20E-05/fClass 1
IL2604P [Unclassified -2.77 -3.16 -2.40 3.21E+03(fClass 5
T2607P Class 4 -2.70 -3.14| -2.30 1.54E+03(fClass 5
G2609D Class 4 -2.80) -3.20 -2.43] 4 22E+03fClass 5
D2611G [Unclassified -2.54 -2.97 -2.14 4 29E+02fClass 5
S2616F [Unclassified -2.53 -2.96 -2.13 4.13E+02fClass 5
IW2619C [Unclassified -2.85 -3.32 -2.43 3.81E+03(fClass 5
IN2622S [Unclassified -2.65 -3.05 -2.29 1.17E+03[fClass 5
IH2623R [Unclassified -2.83 -3.24 -2.46 4 58E+03fClass 5
IW2626R [Unclassified -2.48 -2.86) -2.12 3.62E+02fClass 5
IW2626C Class 5 -2.97 -3.39 -2.60 1.14E+04iClass 5
12627V [Unclassified -1.00 -1.33 -0.68 1.28E-02/fClass 2
12627F Class 5 -3.16 -3.64 -2.73 2.71E+04fClass 5
IP2639L [Unclassified -1.66 -2.06 -1.26 8.93E-01fClass 3
IF2642C [Unclassified -1.12] -1.53 -0.73 3.82E-02fClass 2
IA2643G [Unclassified -0.07 -0.46 0.31 4.56E-05/fClass 1
IL2647P Class 4 -2.56 -3.01 -2.16 4 98E+02fClass 5
V2652G [Unclassified -2.70 -3.15 -2.30) 1.53E+03/fClass 5
IL2653P Class 5 -2.78 -3.22] -2.36 2.33E+03(fClass 5
IL2654P [Unclassified -2.63 -3.07 -2.22 8.89E+02Class 5
IR2659G Class 5 -2.65 -3.09 -2.23 8.56E+02ifClass 5
Y2660D [Unclassified -2.87 -3.33 -2.46 5.12E+03|fClass 5
[E2663K [Unclassified -2.54 -2.92] -2.18 5.42E+02fClass 5
12664M [Unclassified -1.23] -1.59 -0.91 6.46E-02fClass 3
S2670L Class 4 -3.08 -3.55 -2.65 1.74E+04ifClass 5
S2670W [Unclassified -2.71 -3.15 -2.30 1.61E+03/fClass 5
[K2673N [Unclassified -0.50 -0.88] -0.12 5.77E-04fClass 1
IM2676T Class 2 -0.49 -0.82] -0.16 3.70E-04fClass 1
IR2678G [Unclassified 0.01 -0.39 0.40 5.60E-05/fClass 1
IA2682V [Unclassified 0.38 -0.01 0.79 1.20E-05/fClass 1
IL2686P [Unclassified -3.08 -3.55 -2.65 1.75E+04ifClass 5
IL2688P Class 4 -2.91 -3.33 -2.54 8.29E+03|fClass 5
S2697N Class 2 -0.75 -1.08 -0.42 2.49E-03[fClass 1
IA2717S Class 1 -0.67 -0.99 -0.35 1.21E-03|fClass 1

%8 (§t) BRCA23) 7 v + DIARCHHF X 'MANO-BiE T D /3 4H

LL, lower limit; UL, upper limit; CI, Credible interval; BF, Bayes factor.
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n
IARC Mean 95% CI BF fClass

Variant Classification LL UL

L2721H [Unclassified -3.01 -3.43 -2.63 1.44E+04fClass 5
T2722K [Unclassified -2.80) -3.19 -2.42 3.86E+03(fClass 5
T2722R Class 5 -2.66 -3.05 -2.30 1.39E+03[fClass 5
ID2723H Class 5 -2.52 -2.52 -2.52 7.61E+02fClass 5
ID2723E [Unclassified -2.82 -3.23 -2.47 4.04E+03fClass 5
G2724W [Unclassified -2.73 -3.13 -2.37 2.63E+03(fClass 5
K2729N Class 1 -0.88 -1.21 -0.56 5.72E-03fClass 2
IA2730V [Unclassified -1.16 -1.60 -0.77 5.61E-02fClass 3
IR2744G [Unclassified -0.01 -0.39 0.37 3.83E-05/fClass 1
L2745V [Unclassified 0.18 -0.21 0.59 2.69E-05/fClass 1
V27471 [Unclassified -0.90 -1.23 -0.57 5.93E-03fClass 2
G2748D Class 5 -2.57 -2.95 -2.21 6.80E+02fClass 5
G2755V [Unclassified -0.93 -1.32 -0.54 1.02E-02fClass 2
IA2764V [Unclassified -0.41 -0.79 -0.02 3.37E-04fClass 1
IP2771L [Unclassified -1.48 -1.99 -1.04 3.79E-01ffClass 3
S2773C [Unclassified 0.05 -0.33 0.45 3.58E-05[fClass 1
IK2777E [Unclassified -0.37 -0.76 0.02 2.61E-04fClass 1
IR2784W [Unclassified -2.71 -3.15 -2.30) 1.56E+03[fClass 5
R2784Q Class 1 -2.74 -3.19 -2.33 2.09E+03(fClass 5
IW2788C [Unclassified -2.26 -2.68] -1.85 4.03E+01fClass 4
IL2792P [Unclassified -2.92 -3.39 -2.51 6.42E+03(fClass 5
G2793V [Unclassified -3.14] -3.62] -2.70 2.38E+04fClass 5
IP2800T [Unclassified -0.99 -1.38] -0.61 1.56E-02ffClass 2
IP2800R [Unclassified -2.22] -2.64 -1.79 2.88E+01fClass 4
G2813E [Unclassified -1.11 -1.52 -0.74 3.70E-02ffClass 2
1Y2826C [Unclassified -2.67 -3.11 -2.26 1.07E+03(fClass 5
IP2827A [Unclassified 0.04] -0.35 0.44 4.35E-05/fClass 1
IK2833N [Unclassified -0.95 -1.35 -0.57 1.13E-02ifClass 2
R2842H Class 1 -2.02 -2.40 -1.63 8.18E+00fClass 3
IR2842C [Unclassified -2.58 -3.02] -2.17 5.39E+02fClass 5
IR2842L [Unclassified -2.38 -2.79 -1.98 1.15E+02/fClass 4
IE2847K [Unclassified 0.05 -0.33 0.45 3.61E-05/Class 1
1.2862Q [Unclassified -0.64] -1.01 -0.27 1.36E-03|fClass 1
L2865V [Unclassified -0.38 -0.76) 0.01 2.39E-04ifClass 1
12869N [Unclassified -1.89 -2.36 -1.38 2.99E+00fClass 3
[F2873C [Unclassified -0.92] -1.31 -0.53 9.05E-03fClass 2
IR2896C [Unclassified 0.05 -0.28] 0.40 2.93E-05/fClass 1
ID2900V [Unclassified -1.05 -1.46 -0.66 2.46E-02fClass 2
G2901V [Unclassified -0.78 -1.16 -0.40 3.04E-03ffClass 2
'Y2905H [Unclassified -0.67 -1.05 -0.28 1.61E-03|fClass 1
1Y2905C Unclassified -1.92 -2.37 -1.42 3.45E+00fClass 3
V2908G Class 2 -2.29 -2.67 -1.95 7.64E+01[fClass 4
IA2911E [Unclassified -0.66) -0.97 -0.34 1.35E-03|fClass 1
IA2911V [Unclassified -0.75 -1.06 -0.43 2.33E-03|fClass 1
ID2913H [Unclassified -1.97 -2.35 -1.58 6.02E+00fClass 3
D2913V [Unclassified -1.78 -2.28] -1.28 1.64E+00fClass 3
S2922R [Unclassified -1.20 -1.63 -0.80) 6.87E-02fClass 3
Q2925R [Unclassified -2.41 -2.84 -2.01 1.48E+02ifClass 4
Q2925H [Unclassified -2.12 -2.56 -1.66 1.37E+01|fClass 3
IR2933T [Unclassified 0.09 -0.29 0.49 3.21E-05/Class 1
12944F Class 1 -0.68 -1.00 -0.35 1.27E-03|fClass 1

#*8 () BRCA23V) 7 v k OIARCHHF X 'MANO-BiET D434

LL, lower limit; UL, upper limit; CI, Credible interval; BF, Bayes factor.
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Niraparib

n
. IARC Mean 95% CI BF fClass

Variant Classification LL UL

IV2966A [Unclassified -1.59 -2.11 -1.12 6.65E-01ffClass 3
IL2972W [Unclassified -1.20 -1.63 -0.81 6.69E-02fClass 3
S2998Y [Unclassified 0.41 0.02 0.83] 1.23E-05fClass 1
[E3002D [Unclassified -0.30 -0.67 0.09 1.99E-04fClass 1
1Y3006D Unclassified -2.53 -2.96 -2.12 3.41E+02fClass 4
IR3007G [Unclassified -2.09 -2.53 -1.63] 1.10E+01jfClass 3
[.3011P Unclassified -0.90 -1.3 -0.51 8.10E-03fClass 2
T3030I [Unclassified 0.25 -0.13 0.65 1.53E-05/fClass 1
T30331 [Unclassified -1.97 -2.42 -1.48 4.74E+00fClass 3
1Y3035C [Unclassified 0.22 -0.17 0.64| 1.98E-05/fClass 1
Y3035S Class 2 -0.63 -1.01 -0.25 1.11E-03fClass 1
13044V [Unclassified -0.78 -1.10 -0.47 2.71E-03/fClass 1
IR3052W Class 5 -2.90 -3.31 -2.53 7.64E+03(fClass 5
IP3054S [Unclassified -0.85 -1.17 -0.53 4.19E-03|fClass 2
IF3060C [Unclassified 0.07, -0.31 0.47 2.74E-05/fClass 1
V3072E [Unclassified -2.95 -3.42 -2.54 6.38E+03(fClass 5
D3073G Unclassified -3.07, -3.54 -2.63] 1.13E+04ifClass 5
G3076E [Unclassified -3.12 -3.61 -2.67 2.16E+04ifClass 5
D3095E Class 5 -3.00 -3.41 -2.62 1.33E+04fClass 5
IE3096K Class 2 0.00 -0.33 0.32 4.93E-05/fClass 1
'Y3098H Class 1 -0.76 -1.08] -0.43 2.43E-03|fClass 1
IL3101R [Unclassified -2.87 -3.33 -2.44 4 28E+03fClass 5
IL3101P [Unclassified -2.87 -3.32] -2.45 4.67E+03fClass 5
S3123G [Unclassified 0.10 -0.30 0.49 3.35E-05/fClass 1
S3123R [Unclassified 0.13 -0.26 0.54 3.09E-05fClass 1
IN31241 Class 5 -3.17 -3.61 -2.79 3.70E+04fClass 5
Q3126P [Unclassified -1.02 -1.42 -0.63 1.97E-02fClass 2
13183V [Unclassified -0.42 -0.74 -0.09 2.81E-04ifClass 1
IN3187K Unclassified -0.07, -0.4 0.25 5.07E-05/Class 1
IR3269G [Unclassified 0.55 0.16 0.96 1.43E-05/fClass 1
IR3269T [Unclassified 0.17 -0.22] 0.57 2.21E-05fClass 1
IL3274W [Unclassified 0.45 0.05 0.86 9.19E-06fClass 1
IP3280R [Unclassified 0.15 -0.23 0.56 2.68E-05fClass 1
13286N [Unclassified -0.15 -0.54 0.24 8.19E-05fClass 1
S3291C [Unclassified -2.07 -2.43 -1.69 1.15E+01jfClass 3
IP3292L Class 1 -0.40 -0.72] -0.07 2.47E-04ifClass 1
Q3295P [Unclassified -1.75 -2.25 -1.26 1.46E+00fClass 3
IP3301L [Unclassified -0.65 -1.04] -0.27 1.40E-03|fClass 1
S3319F Unclassified -0.25 -0.51 0.02 1.23E-04ifClass 1
IR3385H [Unclassified -0.36 -0.68] -0.03 1.95E-04fClass 1
T3387A Unclassified -0.06 -0.39 0.28 4.97E-05/fClass 1
IWild-type Class 1 0.00 0.00 0.00 2.35E-05/fClass 1
Empty-vector  [Class 5 -2.53 -2.92 -2.17 5.34E+02fClass 5
IK485X Class 5 -3.02] -3.50 -2.60 1.27E+04ifClass 5
IL997X Class 5 -3.49 -4.00 -3.02 1.04E+05/fClass 5
Q1502X Class 5 -2.98 -3.44 -2.56 1.10E+04ifClass 5
IK1984X Class 5 -2.96 -3.42 -2.55 6.83E+03(fClass 5
C2535X Class 5 -2.17 -2.59 -1.73] 1.97E+01ifClass 4

BF: Bayes factor

LL: lower limit, UL: upper limit

8 (%¢)

BRCA23) 7 v + ®IARCS 5 & 'MANO-BiE T D 434
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Model-based functional estimation; n

DMC1 POLH

ssDNA
PALB2 RAD51  RADS1 (MEILB2: (DSSf VAVAN RAD51
BRC repeat
L |
—
TAD MBD HD OB1 0OB2 0OB3 CTD
—
1 1 \ [ , e S, 4 S \ ]
1 1 \\ 1 II V4 P AN ,l ., \ i
) 1 1 e N o \ !
/ ! \\‘_ -".’/ (’»':/ \‘u'/ \~‘~ \\\ " IARC
# Class 1/2
11 Unclassified

WT # Class 4/5

ol i TR ) S % ¢O
AL A %M Vi % § oo

o
1

1
T i ( »
I - * fClass 5
2 ¢ F'S ) ¢ * &
*
L &)
2 \ A‘ AA +
| "
v
= —% ————————————————— Y v V.|. -y W— V¥ - ==k =t - - ==
v Ty Y v \ 4
-3 I v e
| | v v|

4

21 BRCA2N) T v 1244 OMANO-BIEIC X % BEREMAT & BRI 5048
Align-GVGDIC X 2 iR % F\ 72 MANO-BIkIC & 2 ~ A ZHEEICHEILEARY T
v b @Dvariant-specific effect (n,) & HEEENFEZ N— 7 v v b TR, BRCA2DHEHE F
X A v IIPALB2 interaction domain (a.a.10-40). transactivation domain (TAD) (a.a.
18-105), BRC repeat% & ¥RAD51-binding domain (a.a. 1008-2082), MEILB2-
binding domain (MBD, a.a. 2117-2339), DNA-binding domain (a.a. 2402-3186).
helical domain (HD, a.a. 2402-2669). oligonucleotide/oligosaccharide-binding domains
(OB, a.a. 2670-2803, 2809-3048, 3056-3102), C-terminal RAD51-binding domain
(CTD, a.a. 3270-3305) 2841 > C\» %, Niraparib% > 7= fi#HT 5 5 2 AR HI & L TR
T, NV TV MEREL2HICH 2N, EHARMEANY TV M, THIDSERNY 7 v b
AN T 2, BRI ERED n O RELZ R T, %Y 7 v b OEEEDEHIZ~ 4 XEF
(BF) KO HEETh, ~— 7o BRTRIN TV 2, BOEIZIARCHHIC X 2
R EZRICNICT %, ~— 27 OMLEIHEE L7z n D REZ, BEOE T\ 2 HiFHIE
N, DBWEHXM%ZRT, IREHNLS2616F NV 7 v F 2R3,

fClass 1 (normal) (BF < 0.003), fClass 2 (likely normal) (0.003 < BF < 0.053), fClass
3 (intermediate) (0.053 < BF < 18.7), fClass 4 (likely abnormal) (18.7 < BF < 350), and
fClass 5 (abnormal) (350 < BF). WT, wild-type; NS, nonsense variants; a.a., amino acid.
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3-5. 7L DfEEF

TTNADEYWDOMELL L T, posterior predictive check #{T - 72, X4 XH#EEIC X
2HHETHSMIL, EBRCBRINEZT 200t~y FLTwiz (K2 2),
Quantile—Quantile (Q-Q) 7'® v b (ZH &R TMEEHE(LIRAE A IERI D IHED 2 & 2
L7z (M2 3), Ubdrb, ~A4 XHEEIC X 2 HAENEE & EEROEED M OMEIZ Z

VAL ARICE o TELTED, TTAIKIIANA T AN EHBIL 72,
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Class 2
Unclassified
Class 4

. Class 5

25

Log—normalized relative viability

IARC

Class 1
Class 2
D Unclassified

Class 4
Class 5

150 1
Olaparib
1001
€
>
o
o
50
O.
50 25
200 1
Rucaparib
150 1
€
3
8 100
50
0.
4 o

2

Log—normalized relative viability

150 4

1001

Count

50

100 1

501

Niraparib

IARC

I Class 1
1 Class 2

I:] Unclassified

T Class 4
i Class 5

6 4

2

Log—normalized relative viability

CBDCA

Class 2
E Unclassified
|:| Class 4
. Class 5

Log—normalized relative viability

X2 2 MANO-BiETOBEETHI & ERD T — % D%

MANO-BiEIC X %~ A4 ZHEE B L 7253 8L AR 0 HE Tl
BRicfEoNEZT— XD R I LERT, &HIC26HDIEEIERSY
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Olaparib 2 4 Niraparib
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T
o _| -
I OO ’
o N 00&
T T T T T T T § T T T T T T T
-3 -2 - 0 1 2 3 -3 -2 - 0 1 2 3
Theoretical quantiles Theoretical quantiles
2 4 Rucaparib
e
wn
2 o7 8
§ o | g
g © 5
< 2
[} | o
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@© @
[ B (7]
.
o
Q T T T T T T T T T T T T T T
-3 -2 - 0 1 2 3 -3 -2 - 0 1 2 3
Theoretical quantiles Theoretical quantiles

X2 3 MANO-BETOBAEETHlI & EERD T — X Dz

MANO-BEIC & % < A ZXHERE CHRM L 72 8 BAUA N Iy A= 72K 0 3548 7 I3 B2

BRicfEon/T —2 L D0#EZQ-Q7 vy F CiHiiL 7z, £V T v D
R L THY, BEPIERSMICE TS Z & ZRT,
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3-6. HDR 7 v+t A & DLk

Wk BRCA2 BHEMRITIED T — L F R 2 v X —F & &N T &7 DR-GFP L K — X —
TveAd %224 DAY T v MK LTI, MANO-B & & o —E M2 BETL 72 (K
24), “ODERBERITE CHEL T2, b ICHES RS - 72, S$3291C
U7 ¥ }Fid MANO-B # & B L T DR-GFP L R — X — 7 v & 4 T3 @ il EH
Az AEERER R LT/, S3291 13 CDKI1/2 ik %) VgL 221 25 TH b,
L DIFHIAN Y T b & 13E - 72 BE C BRCA2 DHEREDSEE X N 3 LT X N 5 [45],
DR-GFP LR —ZX =7 v ¥4 ® X 5 2K <17 5 @RFEH R TOEERTIL $3291C

NY TV DRRE~DOFE RIS 2 Z L AR CH oD TR RV EE R T,
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GFP positive fraction (fold-change)

— Functional effect n,

MANO-B classification

Normal (fClass 1)
— Likely normal (fClass 2)
_ Intermediate (fClass 3)
o — i — Likely abnormal (fClass 4)
T | ° Abnormal (fClass 5)

—0

(=]
1
I

I
1

N
1

||I“"| T I|I|"|| T Il]”"l T ]Ill"l] T
10 10° 10 10°

FITC-A FITC-A FITC-A

I-Scel (-) Wild-type (neutral) D2723H (deleterious)

24 DR-GFPLH®—%—7 v+ 4 &£ MANO-Bi% T OREHETFHI D L

24 D> BRCA2 )Y 7 v FICH L CDR-GFPL K — & —7 v v £ IC & 2 EEEEHEE 21T -
720 (A) MANO-BiETONMH EDR-GFPL A — & — 7T v & 4 TR 7= B8 I 13— B 1
BB o572y BRCAZNNY T v P FIAR 7 2 — L1-Scel BEIR 7 2 — % — Atk Ic R X &
7-4H%%. GFPHCIHIMIEE 2 FACSTH Y v + L7, GFP#CE MR 13 B AR 7
HAMNE 25, D2723HE AMIEZ1E LCT 7 4 YEBTIERHLL 72, &2CToRY T v
I iZbiological duplicate3s X Utechnical triplicate T L 7z, & mi23FEFRICH S L7z
triplicate D FHEE%Z RS, B2 7 7 DB MANO-BiETOREH%ZR L, &S 2 IEHAL
L 7= GFPHUCE IR 2 k4, AR IEMANO-BIETHEE L 7283 7 v + DkfE
(n)%RT, (B) EBo GFPH MO 7 —F 4 v 7,
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/I 2

MANO-B £ TOMREDHIZ ACMG 73HHIC X 2IRINER & BRI —E L Tz,
186 flil > BRCA2VUS % Fii L. #i727 37 M DWRHINY 7 v 2 FRIL 72, FHlET
NMIEBICBIRINZT -2~y FLTEV HLLRANA T RIIALNRD 2 T2,
kDTN FRE2 Y X —=FTHD DR-GFP L K=& —T v+t 4 & bfERo—EM

RN,
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3-7. AERRNERAE Y AT L DOHEE

MANO-B /£ X 0 #7212 186 D VUS 1o L CHEEEMMT 21T o 7223, B 1 TR L

72& B0 BRCA2 ICIIREZETHE D VUS B"IFELTH Y., £-HA{ThbhTn»

GFBREIC X o THi7-7 VUS S S e 1T T b, £ 2 T, MANO-B &% fik

ff

%
Bt L TATWHERERY IC VUS DERRERNT 21T 5 7210 Tld e, FizicB R I 7Y T
v TR LT, ZoiEM: % R#EICHE ST % Accurate BRCA Companion Diagnostic
(ABCD) 7 A b % MANO-B L DERIRISHI & L TELL”Z (K2 5), ABCD 7 A b
T EARIICITEAABFICE T 5 PARP HEHE D a v =4 vl LTHWwS Z
LT E D, B FHRAETOHM VUS B2 S HERE DS £ C% 5 HEEANICAT 9
ZENTED, 72770, EBRITIE ABCD 7 R  OFER DR % SRR D T F X
NR— P XAV THET LT BFICEN T 2LELH Y b S BOEZE T 2 LHEZ
NER, ZNREMTRBROBRONIZHEBAEETH > TOHENICHETE B RT
bb, T, EBRICH L 2EMRIFICY —7 v 2R T, Filo 4 ) T v+ % fF
MT 25T 1NV TV EHV4THEBETH Y, 2R AHFES D 5, —&

L DAY T P RFHET 2 L EMIT XV DR 7% 5,

ABCD 7 A MiF 2o 7 v P 2HWT{TbI3, BEASYV 7 roav o
— e LCHEARIE T25151 XY T v b, WS U Ty roavybe—Le LT

D2723H & Y2660D >N U 7 v F ZHW, /INAT — D MANO-B iE % T\, 4 {H D Fi7=
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KRR INTANY T v OBBERRIT 21T LA TE 2, BRI E CITfTh
DTz MANO-B iEDFER L ~ 4 XHEEIC L o> TG S, EAy FRITO4 T
AZWIEL 72 L CHRIERSHIE I NS, 7272 L. MANO-B kIdfEEERO X 7 Z
A A~DOENIFHECE 7z A7 7 4 ARFIC X 2K T 038 b N 2 5513
BE DD 2 W ITMHE % F W CIEEEY) O 21T 5 LS 5[46], D LARAD
>0 RE R EY) SR S A 1E. BRI NEEEY 2 T LT ABCD

7 A b CHBERTII S FIRETH 5 o

ABCD 7 X b O IEMEME % FHlli 5 2 729 12, fRIC 11929V, D3095E. Y3035S. S3291C
DA4NYT Vv FEFRICKEREINZN) T e LTHRY, 25D ABCD 7 A b
TOBRETHEIA KR T — v CHEEEIITH 72 MANO-B iEDFER & & DR —E(L T
W5 0 % il L 72 ABCD 7 A F DIREESEE# T biological replicate & L C 3 [FIfTH 41,
TN D309SE O —2 DNy FOfREZFRC—EBWERH o7 (F9). HIR
ToFERLicsTTHlo—-—HEXEON AW L IXERAMEL RV HED,
MANO-B i3 b7 v 27227y a vEfWBEGRTEAETHY, BBROKE Ny F
TLIEBETEAMKICES DI NEL S e RFEEMICAI#TH L, LoT, —
[l DNy FOFERIZNT TERBZIT S & L ITIIRERRIEDE S L L 723y F THE D IR
LFEFZVRT7 2203 aviiT) TEePLELRIEHERDPEEZITO 2DICIIHNHATD

5, 2T, 3[EfT7bi7= ABCD 7 XA b DNy FOBREZHE L CTHEWRE2ITS L.
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MANO-B {ECORERETHI & ABCD 7 & F TOMBE TN —3 L 7=, Sl EE I

437 v F CHEWEZHERL 2720 TH Y, BIKICHICIZE 2 2 247 & HEED

BELESLETH 5,
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Novel BRCAZ YUS >
found in a patient
—_—
e
e
>

—

Mutagenesis to generate all detected variants 5 days
Sequence validation 2 days
Transfection and puromycin selection
N\ N N\ 2
'/m\\ \D2(7123H\ \?251}\ \{2660D\ ‘\\,,,/"‘ Contr0|s
> - / \ < > < / Variants of 10 days
( ‘:\g\\ D2723H\ 630955\\33291(:\ \_ interest
O \(2 VAVAN
/WT\\ \D2723H\ \{gzgv\\ \Y/3035\S\
\ A\ N\ - Biological triplicate
Culture as cell mixture with niraparib 12 days
Analysis with MANO method and Bayesian model 3 days

Report; total 5 weeks

2 5 Accurate BRCA Companion Diagnostic (ABCD) 7 & + D&
EAR TIRE CHALICRIE SN2 BRCA2 XY 7 PICN LTRNAY =7 v v " CR T

TAZBE RO . BHEINZEYICN L CTcDNAZER T 2,
C2MEHEDORMEANY 7 v b (B4R 2 T2515]1)

avbrE—nEL
2R ORI NY T v (Y2660D &

D2723H) # ¥ %, AFEHEOHFH ANV 7 v F OBER /N2 7 — L DMANO-BE TN 3

%, EEBEDHIED =D

T2 7-MANO-BiEDHER L ~ 4 HEEIC X o> THRE

%o

91

CSEB% X biological triplicate TfT 9, b N7z R 221
L. B0 7l 3R % 5ol e caRH13




Variant  IARC classification ABCD test

n

Bayes factor fClass

11929V  Class 1 Previous batches

New batch-1

New batch-2

New batch-3

3 batches combined
Y3035S Class 2 Previous batches

New batch-1

New batch-2

New batch-3

3 batches combined
D3095E Class 5 Previous batches

New batch-1

New batch-2

New batch-3

3 batches combined
S3291C  Unclassified Previous batches

New batch-1

New batch-2

New batch-3

3 batches combined

0.37 (-0.02-0.79)
0.19 (-0.33-0.73)
-0.23 (-0.73-0.28)
0.08 (-0.43-0.6)
0.11 (-0.23-0.44)
-0.63 (-1.01—0.25)
-0.55 (-1.05—0.04)
-0.53 (-1.04—0.02)
-0.36 (-0.87-0.16)
-0.47 (-0.79—0.15)
-3 (-3.41--2.62)
-2.31 (-2.8—1.78)
-2.63 (-3.12—2.15)
-2.69 (-3.2—2.19)
-2.52 (-2.85—-2.19)
-2.07 (-2.43—1.69)
-1.06 (-1.7—0.53)
-2.06 (-2.6—1.34)
-1.35 (-2.12—0.74)
-1.46 (-1.86—1.11)

1.05%10°  fClass 1
1.02x10®°  fClass 1
1.63x10*  fClass 1
3.71%x10%  fClass 1
1.40x10° fClass 1
1.11%x10°  fClass 1
1.12x10°  fClass 1
9.57x10%  fClass 1
3.01x10%  fClass 1
2.79%10%  fClass 1
1.33x10* fClass 5
4.45%x10' fClass 4
5.75 % 10?2 fClass 5
9.28 x 107 fClass 5
7.85x 102 fClass 5
1.15% 10’ fClass 3
6.15x102  fClass 3
7.05x10° fClass 3
3.17 %10 fClass 3
3.39x10"  fClass 3

Data are presented as means (95% credible interval).

#9 Accurate BRCA Companion Diagnostic (ABCD) 7 % + O fE R
BNV T VD, EEIEIK R 7 — v TfT 5 7-MANO-BiE T ORERE Ml (previous

batches) . 3T -5 72ABCDT & F TOMHEETH| (new batches) .
—[EDOEERCHFICA L L Tnwb, EoNy FHETOANA

D3095E% 513 5
T AREERT 5 7z

&b SEDOEBERZHEA LTI T2 L. £2TDNY 7 v F TMANO-BiEDHERE T HI

EABCD7 X F COMRETHIIZ—E L 7=,
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/NG 3

MANO-B L DEFRICH O —fl & L T, BI5FHRE TR S 78 vUS o 7«
PRREFRIT S AT L TH 5 ABCD 7 A P2 EBEE LT, NAT —NVOFEERTH Y K
Ny FRIDAA T ZADHERZ T B &b EERE O L - EBREREZHALT
FEREHET 2RERH 072, 4NV TV FEWIRONLBTIED 55, Kl

7 MANO-B iE COMENT & — T 2 EBERZEB LN,
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THE TIT BRCA2 XY 7 v + OIREfITIRIZERBEAR I N TE T3, LaL,
BRCA2 ICIIEBOMEER B V. HEHEEDNET 372 2 LKA LT S ICEEE
BEHOTTEARNI EICRIEBRSILETH S, e LT, MERITHH )T b e
E2bNTW3 R3052W it v Fay — LT v 2 4 TIIRE %R X 2\ [36],
T2 BEAND T VR EI N TS G2353R X HFEMMARIM AL Z 7 v & 4 TI3HE
HEHEZ R T[47), TN O OFEIT, i 4 DHEAEANT O EBFER IZERN 2L e 7 v

A E 2 THERESCHRST 2 L8 EZRR L T3,

FFd 3 R & fi & LT, MANO-B ETOMRETHIOMIZRIENY 7 v b SR
U7 v bD2REC X2 2 IEMERAIER T & 75 2 43, 2 FEI3EHE L C 3 b BHE & BRfE
DEEL RV 2T v, ZOBRIE DR-GFP LA —X —7 v & A TORE
HTHFEMRICERINTEY  BREANY 7 v b RIS Y 7 v b o [N 7 BERE % 7
OHEBE TN Y 7 v F DFEEZ L L T 3[22, 48], HEREKTFRIANY 7 v F D%
FE RN Y 7Y MRRFE L 0 S IRCERECRPA Y A7 % R S8, £ 7255
KO EEZZ T3 LEIND, X o T, BRCA2 DEEREMITIC B W T, » 2%
BICHR L RMEZ 03 2 7R Tl O UBRREIK T RN Y 7 v R FE L 208 FiE
BRETH > Tz,

MANO-B i£TlE, £2ToN) 7y MEAMIEZE—IcBEL—KDT 4 vvaT
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HR 2B G L an BB 2, 2 CoMigizweicf—2BRE CHaNIcEidT 2 7
O, AN ER % T 256 L AT o pH, R, AR, BERH L vo 7
KA DORKNE R BREPRT 22 L8 TE 2, XY, Db T H A%
fEkTHoTHOMHL ST Ab0, InE T I N/’ DR-GFP L K—%—7
v AZRIFILDE LAEERRLD SEREETHAY 7V P ofHiiicEiL w3 &E
Z %o

BRCAI NV T v+ % — BT T HREREN © % 2 B&AEMITILE & L C. Findlay 51
saturation genome editing 15 % FAFE L 72[19], Z #Lid. —f54MIfEkE HAPL @ BRCAI 18
{EFIC CRISPR/cas9 v AT L% W CTAERZE AT 5 & MR ZEERE KD
N-MREDFEE L TR ZBE T 25D TH S, MANO-B LD bENTWV S
R & LT, saturation genome editing %13 2 77 4 REHIC X ZHEREK TR T rE— X
—THIR DA FIC X 2 BRI X S E L EHICGHEICZ 3 2 L A¥ToN 5, —
75T, MANO-B X S MAMe 2 A vwTs b, X AR5 T oMHRIM A2
BIEEZFHMECE TWwb &, [A—X BN D compound 28 % @ 5F-lli 25 Al HE T
HHIZEPHEMAEMTHD, 5T, MANO-B {EIFIERENIC Y 7 v FEAMIAED

PARP [HEH~DKIGHEEZ ATV 720, HEBAICEE T2 LRE-o& D LT3

Ftaa

HR AT A48 2 AB1ERE D BH % B © % 2 2%, saturation genome editing £ D J 1325

=1

HABROMNEDEILTH Y 253 L b MFE A2 BEEEZFHE L T2 & IRIRS &
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W, U F 72 saturation genome editing 5 (X BRCA2 DHEREMNT 2 BT E Tl d
DD, FHRIVICH MANO-B £ & saturation genome editing {5 1Z A WICHITELH D D D

b EEZ D,

HA41T7 b T 28I FREIC X o TEHED BRCA2 N ) T v FBFER I T
HH, AR EALED VUS BIEFICENARDDOTH Y, EENT — 2 bk
VARGDL L PNEETH B FOLIC T o TiT bz KB e 7 — A a v b r—
HIEICHE T, IR E N N) 7~ F TH 5 G2508S (IARC Class 4) ¥ X U8 Y3035S
(IARC Class 2) D3FEDBA Y R 7 % =@ 5 AlReMES R I N7z[48], 2D X H &t
IE A WEFNT YT v A% MANO-B %% F W TG L 72, G2508S (Z fClass 4 (1
=—242) THOVEFT -2 LR TRANY) TV 2R BT 2R TH - 72,
—75. Y3035S IZ fClass 1 (ny = —0.63) & IEH mREZ 2 L 72, 7272 L. Y3035S ioxf
JGF BIEREWRCTH B c.9104A>C AT T 4 RTFHEEZ KL T 3 H[REMEIZRE T
X\, ACMG 4 F 74 VHARIET 2L 51c, BEORL2EHoOT T v AR
—HLTHUBIERZLZ L TwE & X ICRBs TEEELSD 2 L& 20T,
G2508S FJHHINY 7V P H D VIR TR AN T v e AL TEL, —/T
Y3035 IXHIEZHIRT 2008 Z LB L F 25, BEEIKTEANY 7 v P 2R3 2 85
XL, EDX) RBEPRETH D013 EARIFTH 25, MANO-B i

PARP [HEE~DEZEZ EHEHG T 2 KRR TH S Z & 2265, MANO-BiEIC L o C
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BB TSR EN=ANY T v F 2 RT3 HAAEBRE T PARP [HEIRZ W15

DFIGICTR VIED LEZ D,

2L LT, MANO-B i£1d BRCA2 XY 7 v + OfSREfdNTE & LCHf@ETcd v, #

BEDTE RN D 2\ IERAIFHE S e R TFETH L L FE A5, THiIC, ZEIT-o %

244 X ) T v F TONTIE. A XWEEDFiEZH WS 2 LT, S5%BIMNTT ) LR

Ny

DF =X LA LFEEBRD Ay FRITDANAL T ZEMIE L 72 _ECIEME 2 HRE T % 47
SHMEL B, T, TOFIKIE BRCA2 YN OB AMGIEEFTH-TD, RAD
DDERBIEDOBRICH 2 0 DI T THNIRICHDORMA S 2729, BRCAI %
FL® L LRA RBANTERFONY 7 v MERFE OB FA AR THIT % /-

DDODIE TV AERICHWARZ ENTX B,

MANO-B £ DFRICHEI & L TEL L7 ABCD 7 A b id, ZoDHGTEIE %

bNb, —DFHBABEICHT S PARP FHEIRIC X 318D a v =K v ZIiTdh

DL DI —DRDBPARFBIEF T 5, SROFENBA Y R 7 RS 5 720 DTy

FLEVIRRM B X B - DREYIRITO@EICOHW E LToa vy S=F vZWTHh 5,

I IC DWW TlE, MANO-B i#:72% PARP [HER~DEZMEZEZEBE L T 3 ER R

THBEZ DL, HEOM AN ZHK & L7z PARPFHERD a2 v =4 vBHE L

TABCD 7R MZHWE Z L I13Z4MEDDH Y. 72 PARP [HEROHBEIME T &

BRI IN-ERBE W 20, MENARIET VY ATIEARWH DD ABCD 7
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A b DB ERPICTHEFGEICE HIW 5 2 L icAEMEEH B, 72770, ABCD T A + &
% 2|3 MANO-B 7 T D 5 % variant-specific effect 75 & DFEFE T H TR R R
AD B DH L) HEOREIXSHOPETD 5, HHICOVWTIE, BHEEIMBALER
FAETH Y, IBMOBSMEITZ L v, EBR, BIEFHE T BRCAI & %\ 213 BRCA2 D
JRIIoN Y T v b SR & 72 28 A RFERER D 530 13 T BRI - SR YT BRI 2 % 1 %
T T1FEU LR L T 5[49], PRIRFMIEA SR 2 DR EK & WIEREIT AT
H2570, PERELET v AEHICFM 2T 2 3T 5 TEwWiTZmnw—77,
LTV TH PR RE PN I e T VY ARG O N AR D Z L W R ) A7 H
mW b DS fClass S LHIE I N NY T v P OREFEICH L Tid, +o 78R
vV v T afTo ke ECTHIRFM 2T S L IRBERIC R S 8B 2 255, HaHY
ICHEREDSRIE L T\ 5 L Bb L3 fClass 3/4 DY T v F DIRFFE ICE VTR, 2
AVAZEANY TV FORBE T OREICKEFEL TR eEZLNL 2D, Tk
BT VY RADRWERE R CTEPHFM L0 3EMN AT = v 7T v 72%T 555

BEWwThdb I,

g

S D PARP [HEH ~D ST BRCAI H 5\ 13 BRCA2 DIFEINY T v k LIk
2% . EMSY BIGFHIE., 77 v a8l SR Y = £ ORE. Z Dfth o tH[ERH & i
Z BB LT OBREIER L o 2B TH U 5[50], PARP HEHR D o v ox=F V2

Wre LCid., 2o ofil # o ZEK %G 3 2 fthic, HEEHBD whole-genome
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sequencing [ B} 2 BB CEML TR D Y 7 =F ¥ —fITIC X > THFFE A #2 2
BIERE % 3 2 Tk H 3[51,52]e SOFEDAY vy b ELT, EDOANY TV R
PRREEATTH 2 D b v ) BRI 587 L ICtHFERH 2 s 2 B 1R AE 2 FHiC & 2
T 55, Nones & 1% 22 il D BRCA2 JRHI-N ) 7 v MEFFEFE O FL28 A MR IC
X L T whole-genome sequencing Z1T\>, 9 b 21 il Z tHIAMH A 2 fEIHREAMK T L <
W EHEL, KDY o 1 HHIIEF =EE & HIE L Tniz[52], T DFikid BRCAI &

%\ 3 BRCA2 LA D R % & - A A4 2 (BE1ERE IR 2 7l L T\ % /T

W

MANO-B £ & D SN T 25, —J7 CHE A ZABEREDIK T O & PARP
FHESE O Zah o Bh#ME IO W CIRFHli2A R S Twirvy, £72, 2 0Tk EEM
WMAEVLELET 5720 BDARIER DAY T v MERFE T 28 ) 2 7 5k &
X7 WS, X o T, ABCD 7 X b & whole-genome sequencing 1 X % HH[FI#H 4 62
ZNEERERHM (XA L CITH 2 & TLX VK DFERPBEONLETH S H, T,
MANO-B k3 X TN ABCD 7 % + % fth D MH[FI# & 4 2 B E B EE (R 1 IC IR L T <

TeT, XOEAEEATEMICFHICE 2 X912 &L D,

MANO-B £%2 NV 7 v F ORI ER ST E LCEHT IR0 D[RR 2 H
%, MANO-B i ZJRHRAYIC X BRCA2 -3V 7 v b iE AMIIE D PARP FHEI R~ &2 1
2> O M AR A  ABTERE 2 SEMi 3~ 2 EERR TH D . N T v b ORDP AN BRI

LTWwW3biFTldev, 72, BRCA2 13 G2 #1265 M i~ E R oflfH., #zEfhE
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Dl {El 7z & ORI & 2 ABIERELISL OBERED A L T2 225, MANO-B iLlZT b
DBERE % FH T X T 72 [53, 54, fifEA> I MANO-B LD #E R 13 IARC 435H5° ACMG
SFIC X IR ER L BB H V. Z4iE BRCA2 NV 7 v b OFEIEEREIC
MR A 2 (ETERE R F IR L T 3 729 TH 5 25, MR A 2 (E1ERELI A o B
RNC X 2 FB AT D2 > TWZ\v, X HIC, BRCA2 DRI T v M IFEHBA D
RIBEHED 100% TlE7m 0720, MANO-B IEBRFHWARA XK TFE2Ff->THENY T v
M 2SHHERE AR AEEREZTER L T3 & FHIL T, MANO-B kT~ A XAF
DEMEIFFEDAA XY FORERZEETHT 2D TlEARW I & ICITEESLE
Thd, 2D &, WIEICRMED 2 IR E T X R WK TR ANY 7 v b i
BOWTRICEETH 5, il 2 1E. MANO-B i£IC X 2 BERETMI & ClinVar € X % BRI
RIER TR L TV 2 E R TH % R2842H & V2908G IFHEREIK TRIANY 7 v b &
Z b BB, —fRICHEEER TR Y 7V MC X BFBRA~DEE DR ¥ 13
HO2 o TEL T, 2NHDNY T v MTKHT 288 R EFRIPIIC IZE £ - T
7\, W ZIT, MANO-B JEIC X % BRCA2 NV 7 v + OEEREMNT DR IT ACMG 77
A FVZ4voriarohczoftoze s v A LHAHDE CEECHRE LS X

ELDTHDBLEER D,

F 72, MANO-B iEDE D WT W3 cDNA ZHW7-EBRRICHET ZRAEDL H 5,

CDOFRIIFRELE D 20T AT 74 AR IC X 2 e~ DB 2T 2 2 &
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BTERV, INFETICATIARBEZTFHFT 2% >p0ava—2FllET v
DFAFE T N T B 23, WAL FRRAICHARATRE 2 13 & O E TR IXER TE TH 5 F,
I aveyy ART T A4 REALLAS O G D2 R icx L Tkl 7 7 v i
BRI N TWR\W[55], ~A4 7Y v F I = — v kL saturation genome editing 75 & \»
> FEEAWEEERBRICHE S T v ZOBEEBHETH B[19, 56,57, 1%
DEEI ORI NA Y T v Mk LT3, B o Mg &2 o il L 72 mRNA
ICHRLTRNA S =T Vo vV 7B T LICE>TRAT T4 ZRBE 2R+ 3 2 &2

T[RETH 5 [46].

Z DAt MANO-BiEDRRR & LT, H— D KIG AMAEE CHEME L 72 FEER D fE R
CHEE DV TWERDBEIT LN D5, BRCA2 DIFIANY T v F BRIGBADHHRA Y R
IR FRIEZPEIPICETEIIE TV RITWERFEEL R \V[58], 72, fhos
ANEICHR T 5 MifaRk < b RO RABEEL b o TR o5 2 & 5 AT
»H %, MANO-B iEDFEROBHEEE® 2 7291CIE, BRCA2 HRIINY TV iz -
TR WA CA U 2 A CUNE D A DM ilatk % & T, Bk~ 7 [FlHH & 46 2 (E15 RE
IREEDMIRERR % F W 7 FRIERR M Th 2 T 2 E L v, FA b FEERIC 2 oL
AMINERE (HCC1599 35 X N HCC1428) TOFIRFE % A 728, BEE T 0EARK

DMK EEROBBIZNEETH - 7=,

F72. BRCA2 XV 7 v FPEAMEICE W TAEHEP L LD mRNA RIHBE 15 2
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72T, 10 a—HYHZEAT 2H0ERH o722 L, CMV 7BE—X—IC X o TI
AR A D TEEIICFIL T 5 BRCA2 & v 37 28, HllaP © & O EIEH R igtE 2 H
T20PEAHTHZHICHTEELIMLETH S, EHIT, Western 71 v b Tl
FLAG §Uik%Z /=720, BUilatk & BRCA2 ) 7~ +E A DLDI BRCA2 (—/-)ififid
WRC & vy BBEPFRREE D &5 2 3R T & T n v, Bfliiark & DLD1 BRCA2
(—/-)MIBERR CHIRE IR 23 A 2 C & b, SRHIEZE~EELHEZTwE L& X

LbNb,

723, MANO-B %% DLD1 BRCA2 (—/-)ffifgfRICIZRGE L T\ 57210 T DNA =K
BHUIWHE S 230 - T 3 & W 5 FiffE, DNA ZRSAYINHES 28 BRCA2 RIEMIAE <X
MR A 2 BRI X > TIBEE I AT IFHERIH A7k L oERL 7 -2 E TS
TOREREEIC X > TEEI NS L W )RR, 35 X UV U 72 DNA ZARSHUIWHEE 23
BAL7ZZBRCA2 NY 7V M KXo TEEINS L WIHHMHRICEIWTITo %208, &
N5 DHIFZIZAH L TuvaZe vy, DNA ZARBHYIRHRE IC & b v H2AX @ ATM I &
2 VLA L B 720, RS N7z y H2AX 2 FiE RT3 2 & T DNA A8
UIHB G SMIICAE L T2 ) pHETE 5, £/, IEHEEEL D BRCA2
NY TV P RBALMIECIIEREEAER Y T b 2B AL ZMIAE L L <
DNA EEFMBE I NPT VW20 y H2AX ORGHERMETI 2 ELZONE, Ty

H2AX DEfiZ4T 5 & & T, MANO-B EOHES =2 (b33 2 & 235 H% 0 HE
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