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& FBEMIF2007F TE33%Z E&HH #im L T2023F(C1316%F THL
LTWz. @Y >/ (B (OEIB Y SWADR (V. EFILRIMIEDF
REBBNRELILRO TS, SO, LR THTL TS IEED TR FiDRA
> e, BEZANTRY . (EEOTX] BRIADRVERM TEIREICA A —
ShL—Z2INTEBLD. FMiBEZRATIRIIED 7 1L L.
BHCRBTEIRFZEITND, Fo. SREFIMMEOANENSNEZEN
U BENSEBOEMOFMFRZEFUESLDICEELTLS.
(SlrDFBBDRN] 1. SMAIR A2 Epk UL ERhZ BB 2. AiSEEDORIEZ R 3.
TRIEARRT - SMUKECMEDKRZNIE 4. REFFIROEL 5. FMULIE 6.
Level 1355 7. EIFFIMARRAZEL 8. RIPWEDEL 9. Level I RH
Bk 10. WHEBEATAEAEOREBE (FMEHETEINERA > R 1. BtIFT
RNEIEEREDY >/ EE—RICU TR I AN FREES 2. LEHz
BHTEIRE BFCFTRAZMIRMRICEBCRFELTESL. €DE
EOR TN EDEREN ZBGURNSRIBZEDD ERDIFT W 3. Al
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MNABGT CRIVNEBEMRIRBIS SR D, BICIEERST ) LBIFIANBITTE (25 ) L#Ef
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HEZENEUTVBIN, BRRISTEZ < DFBNMZSED (CR>TND. BRKE
MRS TRU 28R E U T EBRIBRESSDESH BT END, FICFBBEIRCHNT,
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BNSBERAMZERIIL. FEERUZ (Morita M, Naoi Y, et al. Breast Cancer. 2024),
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HHER2IEMZLN A ICX I BPIK3CA, AKT1, PTENEGFEETHE/(CILFT+T
IR NS> MMEFRTIEEE72525.0% (BIEERIN) DFt28.4% TH >z UM UET
E(ITLOHERABIRETH D IZRIEEMN'S D, BE IR TICCPIREZE AL/ (I
FIDCDxE L TERT RSB BERICHVTERENDD. BE1(C, phasel. I
TIEF>R%HEFBTMB high, MSI high, BRAFZE, NTRK fusions®it9.5%% &
MUEHER, B#¥2(337.9% THoz. LHL. EN99.5%(CphaselITEFT > X%
BIZERIFEFNT, BRATOBRAMEFHRE L TEO L. AERICHITZT A
ERORIK(E, ERRECS T BMSNIEANZRI CEER#TH 1z, BEHN
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[(BR] BRAAZMOIERAE (CB T D%EFY XU X7 (polygenic risk
score;PRS) (FHEDEHERICENTEBRBREADBIN, ZDIAFTA
BEICETDIMEGEINRDEND, [(BH] BAADGWAST —45 % B TPRSZ
BEL, BIEAT 1 DIV - XH/ OO DR— NARSIIEDOFERIEIRR
[CRDZEHEDIREERIT D, [5E] BIEAT 1 AL« XA/ TEtEIOMRER
J/R— MABEDSMEDSB. 24 ) MRS KUSvRZHT7L1V2CLD
SNPY L1 RN EHEE THDEDZEM =Mz UTe A 14,508 A& TR &
Ulze. ABRBROBRENR-I 51 VHABERERH DV EERENASFIERNS
R=RSA VHABSHEMURICIE EERINTWREE UZ, 1A -
>+/)(> (BBJ). ZBEMI/R— MR (JPHC Study). BAZMEEHRIAR—
7% (3-MICC Study). BAEXAT« 7L - AH)>T51HE (TMM) DSNIEZ KI5
(CUT=GWAS#Z LY (Nat Genet.2020,52 (7) :669-679). JPHC Study(C TH.
BREDTFHENREBENTZ/I\S A -4 —%B T (Breast Cancer Res
Treat.2023, 197 (3) :661-671). PRSEAEEUTE (247,594SNPsESL) . i
KEZBRCAL/2BIFDRI/NUT> K~ (PV) RIFE. TOMODIEREEERT
(PALB2, ATM, CHEK2, BARD1, BRIP1, CDH1, NF1) MPVIRiEE, PVIERHS
B TPRSHMESE/ T RME/BIEDVT A D SEHCHEL I, ZEEOS AT Y
DEESHEBV T, PROKMEE 2 E%E & LTz XEE(OR) &95%EFEX /8 (CI)
EER U, (ER] 2BERE & BRCAL/2 PVIRIFE7IATBA. ZDMMDE,
BERHEELTPVIRIFE 157 A4 A, PRSIKE4820 AH112. A, PRSHI[EE4,668
AH139. A, PRSE1HE4,792 AH 144N T > 1z, OR (95%CI) (&, BRCA1/2
PVA'5.70 (2.45-11.70). ZDMIEEREFPVA'L.11 (0.34-2.71). PRSHREMEN
1.31 (1.02-1.69). PRSEEN'1.37 (1.06-1.76) THolz. [ER] SEIEEL
JePRS(FFEBRICEALU CRIFRFRAEEZRUE, SESSCHRRZERTNE
RNV SPRSIFABDSLHEBADLBANHFTCEZ LEZX 5N,
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PERTIATHETRGARRESS— AT AZER. “ROPRR ERERR,
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(B8] N ABET/ (RIVIRE (comprehensive cancer genome profiling; CGP) TIEZRMFIR
(Secondary Findings; SF) & U Tgermline pathogenic variants (GPV) / presumed germline
pathogenic variants (PGPV) &t e 215&0 % 2.

(W% EAHE] 202178~ 2024F6B DX TFZ/N— M RIVERIEMR E U, SFRIE, SFE
HESNEEGT GBEAD > Y > (GO PEEZNHEREE (GT) DRIERREC DN TR LTz,
(#ER] 243061 (HBT5756), Ei#HHEEX185561) DCGPARME NI, GPVE L TRIEENZIRE
(Tumor/Normal X 7R &) 14814, PGPVE U THRIEENZHRE (Tumor onlyi& Z 2 (FLiquid
biopsy) 194961 Td > 1z, 243061732161(13%) TSFAMRH SNz, OncoGuide™ NCCA> /(%
IS 2T 1519/38461 (5%) &GenMineTOP* AL ) ATOT 74 U I ST 17/9761 (7%) T
GPVHY, FoundationOne®CDx W'A%" ) AT T 74 )1,229/142141(16%). FoundationOne®Liquid
COX I'AS ) LTFO T 74 )L65/5214 (13%). Guardant360°CDx N AEIEF/ CRIL1/ 76 (14%)
TPGPVAMEH ENT, SFRIEENREEN D IENARIFIIFT35%, FARMHER/MM23%. TIEINE
ERITIIRE18%, KM512%, R EMRES11% TH oz, BIEFRIDGPVIE. BRCA2 116l NF1 4
Bl TP53. ATME3HI, PMS2 2l MLH1. PALB2, PTEN &1l Td& > fz. PGPVIEZWIEIC,
TP53 80fl. BRCA2 75, ATM 36fl. BRCA1 306, MSH6 14fjl. BAP1. APC&11BITH >z,
SEF T35 F(C385DGPV/PGPVARI SN, 55280 (73%) MMELMIE E OREEEN 21218
fEFDGPV/PGPVTEH D Iz,

SEOMRH ENTZ321681F 24561 IC DV TGCGTORMBRRARE SNz, 1456 (59%) TGCH'EHE
TN, FHER(E12 ~ 88% MR TEN S Dz, 1456158261 (57%) TCTH'EMEN. 5661(68%)
THTEMRRE (SR (U 7> MBS NI, 566172561 (45%) TMFEDGCHEmE N,
(i5:8) SFO% H'ABBBRMECHNDDBETICIREEN, SHRERIIRES CREBN 12T
ENS. SFEBUTTEIEEAROZHORREE T — 1 5O AN AREMNECE > TERLABER
BEERDENFREND, GCOCTEMEDES, MRMDGCEMEDE, CTORHRNZEIT
germline®fEiI/ (U 7> MZEBRE NN D 12 E(CDNTE, BHBERADT > o — NIRZEHL
[REFH CFRRRORAZMNA THRSE T 2.
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(2] BRANCHFBDNACHBO—HE, JE-HEE (CNA) {UT> hoBife T > i (E
PIR, AR TE, OctDNALEBIEE TIRIESNIDEGF AR/ OLR. OaETDER
FER)\H—-> 0BT Iz,

(5] SRRUBEERS TRz LGB EREORRER, GBE. BRARTOMRRAZ
AUz, CtDNADRMIC(FHRD 7 — 1+ Ttk &, 20215118~ 20235 3R (CINE U Tz ikiiz
AU, QBT TIhih3BEEMRIC, ctDNA (Guardant360) & i (NGS) (RIL) D
REMR 2608, <6HBCHHTEEFRED—BEEHE UL, R7Y>T)LEMDconcordance
rate (£EEFHDS 5. concordant negative&concordant positiveDELFHDES) Z2EH U,
W) (RIUEETH/N-ENTVB39EET (18IBIRELT) ZXFE U, OncokB Level 1~ 3TE
& INJEPIK3CA. BRCA1. BRCA2. ESR1. AKT1. ERBB2. ERBB2 (amplification). PTEN%
Actionable genomic alteration (AA) & Uz, QERFHE, G8E, CtDNATIRESNLBELTER -
CNANRERIBTZIL I DAL,

(W8] O3RTY YT, BAERGKE Uz, RT7Y > T IVEDconcordance rateld £ TOEET
THR{E6.5% (84.2 ~ 98.2%) Tho e, BRAMIF26HA. <6HAICHITTHERTS &
concordance ratefR{E(E>61895.6%. <61H96.5%THolz. AMI—BTZARTH > TILD
21&513>60871.4% (10/14), <6/H58.3% (7/12) Tz, PIK3CAEESRIN—HY BZRTH
STINDEIEE. &4 77.4% (24/31). 90.3% (28/31) T. MR (concordant positive/ctDNA
unique/tissue unique. BAB% n/n/né&328) (FPIK3CA (9/3/4). ESR1 (1/2/1) ThHofz, 25T
JUICHITBCNA 42(BDMER1E7/4/31TH > fze CNATIEIMYCH'REZ T, R7Y YT ILHDOWIR(
0/1/14TH> 1z, @19AEXMHKRE L. Luminal type TIFAADIRIEE N Her2PTNE DS <, &
SNEAADAT9.4% (27/34) MEIEDERTIRILEN T, BEREDH TCNADZLZBRR U &
23, MYCTI3#ROEIEN BN 12(7/8).

[ZR] OctDNAL IS — U T A SRERMRC L5 T HENBV—BEZRU, CtDNADERRTO
RRMCOEIFENS, PIK3CAD—BER(SFEATHRDRS LFEE TH o 2. CNAMERIRIATORE
NBNC ENRBENTE. QRFRRTMYCOCNAHETSN3ERN G2 aIREEN B3,
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EXO1-5
FREPmiRNAZ AWZREZHDIFREN\1 AT —h—RERE
EDERFKITANDRERSE

INAMESEERER Rt 45— ARSERL Craif.
PHRAMAESERRR FART>Y— FLIRARL

RATATEE NN ABRZERR  JRERER

FE B WT RE' ELAFEE BA  F’ Mariko Palfalvi’,
IO ##°. Sakura Maezono’. &E (EF L fEE2

G ORMEA I et EISMEEEES. BIH BRL Wk B2
e g iRt BEL £ 82t

& microRNA (MiRNA) (3 REREE T, FRREORIENEZSORAERLEET S,
MIRNABIOYVY—-ACBFENLH TIHZEERL, —EhKRPICHEEN3 20, MRDEKHPD
MIRNAEZHID) (A A —H—ELTERENTV D, BL ($HCREND R IRRNBHMK
[CEB Uz, 18R, FRPMIRNADZHEI SR IEE# & SN TERD, BilTOER C L D8RR
NalEE R Tz, UL, AEERPmIRNARROBMRICR T 2MRGEAD R KARTS
Nzt Lz,

B ERUAECHNT) A AN—H—ERD S BEFMRNAZERT B,

N5k RFEMFERE: Stage0 ~ IIIEBHIENICARIEAID2008) (FAisEiT1706), MRizyaR
306), xEREFAEE AR > 7+ 7 (i) 10561

Bt FRIGEERIERT. Fiitg. RUFME3 ~ 60 ACRELZ. Small RNAseq(@NextSeq 550
SystemZEWTEMUIz. 28 EDdifferentially expressed miRNAs (DEMs) DEIE# BN & LT,
DESeq2zRAVVEERMFRMENZRMUIZ, F/z. DEMsOREFZALARTE, WilcoxonBAATRE
[C & BplEEtEd LUBenjamini-Hochbergit Z AN =S B BIHIE Z1T D 1z, Pathwayf#f(d
KEGGZRWTITo 2o

R BB CRBEELE LR, 28BDDEMSHAE SN, 15EEFEETIEML. 138
(FHA LTV, MEBENFHTHo170B0REE L E#RE UEER. FREUTOERISED
DEMs® 5 5, miR-22-3p. miR-374a-5p. miR-450b-5p. miR-500a-5p/500b-5p.
MiR-57b-5p. HKUMIR-92b-3bNFli#&(CERICHS Ule, —A. B L TWE13EDDEMST
(& FHEOZEHCESDENHS5N, miR-125a-3p. miR-151a-5p/151b. miR-30a-3p.
MiR-331-3p. BELUMIR-574-5pHBE(CIEN LIZDICH Uy miR-1213685 KTUmiR-619-5p(dE
BT Ulz, BT LR U TLE15EMDEMs TPathway #1717 S & PI3K-Akt signaling
pathwayt°MAPK signaling pathway & BhEh' R 5Nz,

&R KR FFED)\AAY—H— R0 S BEPMRNAZRE Uz, S#(d. INSODEMSHER
RHCEDLSBREZRZHIDONERSHC T BIzth, MR ORI BZREZ L5131
SNRETHD, 10 BRRAERCESNEERT — 5% BREN ED LS (CHIRU, BRT—
HERELU TR I INDEETHD ., TNHZHTERADRRILIC DN B# 133,

EX02-2

Click-to-senseizZAVVz, TURTSEERILIRE RIS iR
EZOE L

P RIRAFEAE R E R RIAFRIZLERA S WAL
THRERPEARMEIRT R SAEER.

3 RIRERAE ARIRIFED A RMRERIERL
CRIRAZARERESZ AR RESRIEER

SHERAZEF  BRIAZSALS HAREMEEES R L ERER

bR RE'. ZIRHER KZEFEMB. Pradipta Ambara R.2

BA BT Bk OBARY MEPHBD L Bk @' ZIBTETF.
R EXL S E2x' EA SR =x =g TE sl
Al M FH OE—C AP st B =

(B 7000 >%EH & 3 28%T0—J % HH Ukclick-to-sense (CTS)iE(F. A AMIBDE
HEABROBN - RERZOERNCEREZRLTEL, AR TE. LREZOMRZCHITS
CTST v 2+ DPUIEEEERD) U= 107 (PAP) 26 & HHEEHAT 2 2 L 2B & LTz,

(A& FliC L DESNIRRIRE (FUR630). RIEFRERE316], ERIAR3260) H'Sit126(F0
FHIRSIMRZERE U, CTSETE. W5l Lzliiz 25 RICEE. CTSHEE (CTS/O0-J
EHoechstBREHARSRE) ZRINL. BESCHEABHECTHENUEL, B—RENSRIDRSA
REMERUPAPAEZITO 2, 3AOHEEN JO—F v — MIHEL., BV U TCTSESE T
LTz, MFLEOZMHEE 2K ASEADRIEBHAORE R U,

[#ER] CTSIEERE2.1%., $FEE96.8%. F2%94.4% (119/1264&1K) &R Uz, PAPRE(E
TEERAZIRNEG, FUE8.4%., 1FEES89.8%. IEZEI4.2% (114/1214&(K) THo Tz, Al
IER(FICTSETO0%. PAPRETA% (5/126484K) THolz. CTSEHRICHITZAEBHNEED B
M/ ERAAERC R U TBETERICRERRUL, CTSERIBASRZD5HT, REETRC
TEZMN AR TSIz,

(48] CTSEFABBOMARE (CHVT, PAPREBEREDZIEEZIF5, RISTELE - HE
REEERDT, BELFE, MRAERHELVSHREBL TV, FBRNICATARCLZE
BT CRAETRTET, SRTOMBZITICHIT ZPAPLEORE LR 2N DD, FIBRA
FEBEDORIERZ TORREEDTHD. MOBEADLAEAIREEZ SN,

S analysis
Maligrant Besign Hcemal
Positive (33 0(33) 0
24 (23) 2(23)
CTS assay
Negative 4(113) o{1/3) 0[13)
1(0/3) 20003} I2(H3)
CTS, click-to-sense; PS, permanent section
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EXO02-1
O BFL ORI HRIRE R ORISR RO EICEEY
iR

'RRERAE  FURRIFIE,

HERERAY NEFERC>S— ZERL

HRENAY IWERCIY— RN CERERKE REZEER
ErpzEA L JEA E&L OB AMEL BHBET. R 2N
EH BN R BEL ML BN BK T BB hEN
FE TN OAF WE AN XX A BEL WA AAA
e e kN Al F!

[&2)] #WeRS 5 (encapsulated papillary carcinoma: EPC) (SZERRIAEEDAIEDCILEE
RFEZHE T IEE CHIN BEDGOMH LRMROERICENST. BSNIME
BREEDRVWEDFIERBRCHEIND, BHEHEDRVEPCEE>FRILY > )\ EiLE
1% (SNB) Z&BE I D EN TR EEZ 5NN, EPCIIMRBIZHICER T DT NP

o1z,

(3R] 2022 1 Ah 52024512 B £ TOIFMICHR TRAFMEIT O TAERDD 5. itk
TR (CH UV TEPCRUEPCOF RAER SN211 %R E LT &ARK (CHTRIES
PR OHAER(CH T DR ROFRZRE U,

[ER]IHRD21FIDRIZFFILZRILEPC 95, EPC with invasion 8fl. ZDA4fl TH oz,
ZDADMER (FEPCOMRMA R Z B S hitriple-negativeZ T2 > e EOH26. HhikE 141
REEERRELSI TS T,

JRICEPCRUFEPC with invasiond®fER] (n=17) [CDOWTEHlIRRY . £HINTETEIES
(3697% (40-877%) . LML IIBBERNGHI(41.2%) THo Tz, ARTI—(TREMEEN
126, REMEBENSHITH Iz, SHERDZEfdductal carcinoma (non-invasive) K144l
T, TOHRTEPCEREIBN (CESFIREABICRDIZ. —H CRBREOZHN3GH 0. 24
FHARKIC L DRIFZRAEEPC with invasionTéH > Tz, RIZZHINEPC with invasionTé >
FZ8BIDTI—PRRIE. FARICDOWTIIAR/MEMRA1H. DERA2E). SEMA3ME, R
Fenv2fl. EFRSBABEN26), BREAEE A5, ARBAEN LBITH D, RO EHSNRND T,
176I2BI TREFMM BTSN, MR EFBEEBIIRRMNSHE. HEERIMTNGI TS o1z,
RE(CDWTIEY > ) CEnEBEMint 146, SNBIZ126(CHEIT SN, 4B TSNBAERESN TV,
[ER] SEIDRE T I MRIBE KR CERNRER IO, BENSEPCEHTET D
EFELUL FREBHEOBRICDOVWTEBOMRPERN ST EERETH O T2,
EPCZTRTE - RIBFTRNSIEMICZHI T2 C & ICEIRAE LTE K OBENKINTL)
dEEZSNI,

EXO2-3
NR>%FHER2 (4B5) &DAKO HercepTestOD X7 A —
(CRIH B ERFRRIR S B F DR

'ENIH AR S — Rl SRR

*ENID AR TS — Rl RIEESHTR

o #®E. 2% §\ TH RE. BO OB Wk KRl
tE B WEEHE' KEgoeH' NS BE' AR 1.
HA ETL KE B

(2] 1K, FBOHER2FHEICH 1T D RBRE (CIFEHDIMHER2FTAAN AL
BNTEz. —AT, FSRVAIRIFTIVIRTAARSEIEOHIBDIZHD
HER2IXFIRDEZMIC (L, R4 F ultraView /{1 — HER2 (LIF, 4B5)
DHNIVIINZA 2R E UTHERBESN TS, DAKO HERCepTest (MUF,
HERcepTest) (FE 5 <HER2BERGBICAVLSN TSN, 4BSOBRAICKD,
HER2ZOATZNW—ESHER T I ENFBEN. LML, EZEICHNT
HERcepTesti&@ B ERHESI (C31 T D4BSBREBDIERZ LR LIRS @D <,
FZOEEPRR(CHEZ S DERREFNREF(CRTDIREEZ UL,
[7575] Hbt THERCepTestRBEBEAHDFMABEN (FBFIE(CH LT, 4B5
IMEBRUNEL SN2 D2023FE5AMNS520245F 118 (C4B5IC K2 BIRBEEMUL
TR & % 75 R K (CAR4FT U Tz, HERcepTest&4B5&DIEERENE U ThH o 128
(=80 EZN G 128 (R—B) DEIGZEBESHCL, BRREFZNET ZIRET
Ufz.

($ER] FRATIISR(I84HI, FiphRME(L58 (29-83) M CTdpD/z. HERcepTestd
FERIE2+H5441, 1+12761, 0ON36BITEH D, 4BSOERF2+H 1661, 1+H°
5341, 071561 Td& > 7z. HERcepTest&4BSDFERME U Tdp> =D (&334l
(39.3%; 2+—=2+hH'1661, 1+—=1+hH'1561, 0—-00%261), ZlLhH oDl
5161 (60.7%; 2+—=>1+H'3761, 2+—=00"1451, 1+—=0H'1241, 0—=1+H'14l) T
B, RAKEERR(CHITD 5B, T BEOISCBREEFRM >IN
(p=0.213), RFEELGEBEOREBOLRICH T —BER—BIL, ABEEF
HDBEFZENTNL4GI 106, TBEDFZESFETNENLIME416ITHD,
ERETA—BBINBE(CEZMN 512 (p=0.0287)., ®RHZEFHAM (S00BKmEZ
NLE) DiEV, @EEEFSE (FiliCER) OEVTE, BREZRDIIN D
(p=0.824, p=0.355),

(#%58] HERcepTest & 4BS DR BIERNA—EHE R DEIEG(F61%(CRHEN, &
BENSOREBREDBE(CTDIENERD T ENRE NI,
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EXO02-4

2DDFHIEIC & D IEHIZEY > ) BROEEFRINE R & BRER
F—HDEEFEICKDERZHEY > ) EROFH
'EERIAERE REEZERL CEEERARRR TR - AW RN
B AREEFRARR U LEEDS ) A BREETY—.
TEAFERE AT DILAIES S —

Al B KB B kH 8K KEZBMEF' Yiweiling®.
BEEERY BE W' =iF B

(BRI AHROENE, 2D0HiE (FITELRY RRY ME) [CKBIEREH
U2 )CEK (TIL) OIEBE (CH I DERANERALZEBRIRN T2 2L THD. &5
[CERFBOARE LT, 2D0FETHESNZTILRITICDWT, BEERRTE
SNBEEDERKT — 5 DEIRF B (C K> TFRINEIEED ESHVERE Ui,
(753E] £ EFMARARBOTILX 7 O— Bz R/ D s, MimtZEE (NAC)
RHFATOFRER367HI TR LRy RRRY MNETHER EFHRADTILZ ST
fliL7z. NACZEAT UTEFLRRAERI1446)(C3 T, NACRIDERIRIKICKDTILA
J7=FHEL, REFHTEER (pCR) REOEEZIRF Ulz, S5(ICHEERE
468BIICHNT, S ATA LR MEFERZBVERRT — 5 OEIRFEN 52D
DTILRO7 Z2 &R FRIUTZ,

(#ER] NACKHBATOFAMIAES CH T, Ry MRy MET(E, FHARAEER
RAELDERNTILAOT7ZRLU (p < 0.001), FIETE, EREREFMIER
DTILAI7 (FFEFEETH o/ (p = 0.83). ERRAEFHARADTILZ T/
FTIV-—N—HUEBEDEAR, Ry MRy MET67.0%, FIIET86.1%
THo . NACHHTAEBIDERIRAT(E, BTILHDEIGR, Ry MRy MNET
PELOBBRICEN D2 (25.0% vs. 10.4%, p < 0.001). /Ry RZRY ~
%, HIEWITNCHWTETILAO T EpCRE LD (CHEEREEN RSN (p
< 0.001, p = 0.001)s >4 ALTALRNERREBNTHREB(CLDRY
RARY NECHFEDTILRAA7Z2FRLIZESS, bL—Z20ty bOFH
TERREI8.143, 4.664THHD, TR MY FOFEHIREBREGFTNEN
19.962, 10.955T, FHFEDTILRAOAFOFRDHFMENTLZ,

[#&5] 2DDAEIC K BDTILROT (FVTNENACHATERCES W TpCREEBE
[CREUEBRRNBERMMNRE NN, FRCKBTILRITDANRY X
Ry MEKDBERRK EFMRAE OB TED—BUNEN D 2. Ha2DRR
AR T, BRARREFNT —INSOBIMFECELD, Ry FXRY MNEKD
BRPECTIHMAESNETILRA 7 Z2 LD L FRTE BRI RSN,

EXO3-1

Can MammaPrint and BluePrint results predict early
recurrence in HR+/HER2- BC (WJOG16722B) ?

'ERNID AR TS S —BRT FLEROMEL CBBRIERIAY  Soinht ABERTERN,
TEREIERREE IS D AERREE AR>S —.
CHIREBENAY SMIFEE, CHEIEIEARE RS
TENAARRES S —HRbE  BRREAZTSEERP.

SENIN AR TS Y —RRZIBL 5 —  EREHE.
CARA—SAUU—HRRL ARER - AT« DILT I T —XGEAS
mERER B B AN BRY S8 B, R
A OBASEY MESAESERRY KRR ES WE WAIS B &,
EM LS BREEBES IO B0, By M50 B Ax°

Background: Our retrospective study (WJOG15721B) revealed that younger age, nuclear
grade, vascular invasion, tumor size and number of lymph node metastases and neoadjuvant
chemotherapy were independently related to early recurrence in stage II to III HR+/HER2-
breast cancer.

Methods: Among patients enrolled in the WJOG15721B (n=2732) , cases with recurrence
within 3 years after surgery and matched control were randomly selected. Cases and controls
were matched by institution, clinical stage, and number of pathological lymph node
metastases (n=124) . Tumor samples were submitted for MammaPrint and BluePrint
(MP/BP) testing.

Results: Out of 115 tumor samples subjected, 85 patients (42 in the no recurrence group,
43 in the early recurrence group) had successful analyses. The proportion of patients at high
risk according to MP was 79.1% (95% CI 64.0-90.0) in the early recurrence group and
40.5% (95% CI 25.6-56.7) in the no recurrence group (p<0.01) . Regarding the distribution
of molecular subtypes by BP, the percentage of Luminal B-type was 79.1% (95% CI
64.0-90.0) in the early recurrence group and 38.1% (95% CI 23.6-54.4) in the no
recurrence group (p<0.01) . Basal-type was observed in only one case in the no recurrence
group, and HER2-type was not observed in either group. High risk by MP was associated with
clinicopathological factors including high Ki-67 (>30% vs. <14%: OR 26.4, 95% CI
3.0-230.2, p<0.01) and high nuclear grade (Grade 2 vs. Grade 1: OR 5.3, 95% CI 1.8-15.9,
p<0.01; Grade 3 vs. Grade 1: OR 12.3, 95% CI 2.8-52.9, p<0.01) .

Conclusion: Evaluating genomic risk in addition to clinical risk may be useful for predicting
early recurrence in patients with HR+/HER2- clinical stage II to III breast cancer. In the
conference presentation, we will present the data of patients with discordance between
clinical and genomic risk.

Clinical trial number: UMIN000050930
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EXO2-5
AA—S I VBEEARIC LB AERBADIEFS T I ONH
DEIRAE & REZ ST
RIS ERAE AR

MEE FA. RE R

EFHARA AW - FLIRIMIF
RO %—. BE BA

[HAER] S BIREODARAA (L. FARSZ DM@ _EY>drug delivery systemDBaF
[CBABEABECHIIZIREEREDIDCHD. BLEITNIVIILE
L—Y — R A S AL-RATIHMEED17E (MALDI-TOFMS) (CK DIZERIY
BOBEREHT D1 XA - DBEDHINM (IMS) (CBEE L. BREER
EDETEERTIC KL > THEMBBROERBED T ERBRZHZHSMNL
fz (REFRBER) . [753K) Mgl CHEFS T > (TAM) &S5 URILES
SZERKZEHER2IE MR IR BE DFMAREN SERE U sl smiE > )24
HRIKZEMALDI-TOFMS T L. FLEEBA(CH T D TAMBTERETDRIHRL
AR U BB EIT D 1T, (FER]IZBHMEREE (IRERMRE/FTREY/ME
THERY) SRR E DAY (C K S TEBBBRDTAMA A > XD ML (m/
z 372.23) (FEI{RIETE. HEREADMerge(l L DEURILICEFIRKII LTz,
WINODRERIGIEREEEE (BE) ([C L NEMESADTAMDMEE MR ENE
BEEZEO>THL. EIKEWC &(C. B TEBD TRIBHNZVEDMR
RO WAETRIE & U\ D IR ERE B B T d > THTAM(IEMIZ(SEIRI(C
FELTLVZ, — A TTAMOEMBZLERE (E—H TR <. TAMBmAR
—THNIEREZEMME <, LEBRIYIG— D\ DRE R REN S L VEG (FREZ N
SUMEAICH DIz, Fio. BN > ARBEREITDOUMAPY S RS U >R
[CLD. BEEC—BE L FTAMBTEICEMUD R R IR g
ISR —DFFRINA AT —H— R & LT SNz, (#EiR] IMSICLD
AR O EEMARI — ORI R BEREEBERICH T DR
MEHHDFTZRRE & UTCIRRICHA TE 3al8eEN S 5.

[HEm® ] r

HER®: |

L |Tamss) : N |

[intensity (TAN]

L] l
UMAPIZ £ &Y =B
& HRE Y IR

EXO3-2

{R%#89Copy Numberfi#tiz RVW/CFEREE T REDR T

'REBRIIERIAT  FUIR - AL PABRZ SV VWRBE  FLERSM,
STHNEMILTRRR FIROMEL CREBE R+l FARSML

SKRBRAZE  FURR - SO

WH A S7E F—C M FAL 5 BE Bm B

R OWMET. B IR =L BEL It BmLOEE B
AR LER', HOREBE' EREATV. RE OB KO 2.
B2 =S BEE BAT

(B8]

Copy Number Variation (CNV) (F2&4 ED1kbpLl £ICEZDNANEHE2IE—DEC 3, Gain
(3TE—BLE) B&KU, Loss (1IE—LIF). LOH (Loss of heterozygosity: N\FOfE&HDEEL) &
BBIRETHD.

AETEFHER2S >/ UB% D~ RS 2EGEFERBB2DBEG FIZIENERRIGA SN TV DAY, MDE
EFOCNVOBRERNERC DV TIEEREZBESHTROENS,

#e @ Y1007 LA 2RV ERFEROMEENCopy NumberfiiZiTV\, HEFNEMEE
(histological grade; HG) Fillh', CNVODHNSETRENE S IMESE LTz,

(CIE Yabayy)|

ERZIEHER2EMZED 7S 7 AJR— b (n=82) ETCGAN'SHt LIZRKATIR— b (n=417) %
AL, &/R—RDCNVZONcoscan. ASCATIC TEHfiL Tz,

BREENIZRCNVOR, 100kbpB THRE UTZIEEMHLTICEUTVWBCNVO#ZEBE L, &
CNVO{EHZ & 2 Dscore & EE LTz, IBEMHT EIC, HGL/3IC3 9 BCNVD&score TROCHfiZ
70, AUCmaxn' 85N 3EENEE. BELRCNVEELRTBRHDNY MATEE LV TRELR,
logisticsf#Hf(C kD, Chromesome Instability Ex-score (CIS) & U THIBL L. TNSOHGT
BIBE AR Uiz, #AT(ER (ver. 4.0.5) 2B,

[#ER]

Training setTa3FKAIR— D35, HG1/3D1756 (HG1:n=60/ HG3:n=115) ZHit Uiz,
HG1/3(C Xt 3 ZROCH 1 TAUCmaxh & 5 1 = 18 & 31 # (Gain:200kbp. Loss:300kbp.
LOH:1700kbp) ZAw RATEICRE L. CISELTHMEL Lz, £\ HGL/3RERICHIFBROC
BREIT O£ 2B, AUC=0.8522TH oz, Hil\T. EHEMAIEHE (Aberrant Cell Fraction; ACF)
DFREC LB REEH%T >z, ACF=0.70 ~ 1.00TROCEEMTZITol2 & 2B, BHRICHEBLTEN
ACF =0.72(CBV\TAUC=0.8777 L1BEM L %2R, ACFDAY MADER0.72¢EH U,
INBDER% Validation setTdh27>7 AJR— NMIBA L. HGHEE £ CISDIBREHTZMann-
Whitney UREZBWTITo 2. HERIFHGIEFDCISHRE=1.806, HG1EDCISHR{E=-1.145T
p value=4.11e-05 & st F#MBEEZRD. CISICKZHGTRIITHCARTHZ EEABNE.
€59

ABRBHETAE & UTOMENCopy Numberf@DBRAMEZIRE LTz, EROBLGTRIAICELDZ
# & (32 BRBMRABBHETAY-ILE L THFEND,
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EXO3-3

BRCA1/2 Reversion Mutations in Japanese
Patients with MBC Progressing on Olaparib: OLIVE,
wWJ0G15321B

BAIERAY SO ARBIRA. (OATERRR LRS- TR,

SEHRNACL S~ RN, REAYEFINERR LR CROMER ERRERR,
SERINAMR S S-Rik BRAN, TEERERTS Y- BEAR, CREEDIIAY LRI,
CKIRERT> S~ AL CAREBDATS I~ AR - AL

MEERUAATS S BERN, DESAFEFHNNY BEAR, CEIRRRER BRENE,
HEILRFR AN GUR - ADIIIL-T) . CEERFEFE ) AENFHE.
SEIKFMPELARA, "BAENAT 85K/ ARRAR

WA OB ORE I Mk EIEC BEE D TH ®A
B &7 mE A UIERE =L B N+EET.
e kEz |’ S BW 0 BY M EEt 2 'Y
TF MFE FERRTFC P BBV, BF MR By #a

Background
A key resistance mechanism to PARP inhibitors is the development of BRCA1/2 reversion mutations that
restore the protein function.

Methods

Patients with metastatic breast cancer and germline BRCA1/2 mutations (BRCA1/2-PVs) were recruited
from 14 institutions and treated with olaparib. Targeted next-generation sequencing was performed on
circulating tumor DNA (ctDNA) extracted from blood collected at base line and progression on olaparib
(Guardant360) . The primary objective was to evaluate the frequency of BRCA reversion mutations in this
group.

Results

From November 2021 to October 2023, 60 patients were enrolled. The median age was 50.5 years
(32-85) . Of these, 12 (20.0%) had BRCAI-PVs and 48 (80.0%) had BRCA2-PVs (Table) . The median
number of prior chemotherapies was 2 (0-7) . One patient in each PVs received platinum. Among patients
with tumor progression on olaparib and ctDNA obtained, BRCA reversion mutations were identified in 2/7
(28.6%) in BRCAI PVs and 8/31 (25.8%) in BRCA2 PVs. In one patient, BRCA reversion mutations were
found in ctDNA before and after radiological
progression on olaparib, suggesting that a sub-
clonal expansion of resistance cells preceded the -
radiological finding. This patient had no prior |
PARP inhibitors or platinum treatment.
Conclusion

BRCA reversion mutations were detected in a
notable proportion of patients after progression
on olaparib.
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EXO05-2

The effectiveness of post-T-DXd treatments in HER2+
metastatic BC patients: The EN-SEMBLE Study
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EEBMUAZAZREIHAN ARFRAGC Y- EAMASSIRER - BRWRMRZY, HRAR BRAR,
‘BERUNACLS- LRERAY, CEBNERAR BRAN, EEENAERERCY Y- LRERN,
ZEAYEANERR BEAN, CEREAY ARPRISN, EENALS S AR,
UBATERRR AR Y- BRAZEZIHERR ABAAME. "ERAZHERR
SESIRIAA TS - AR, CBIERAY BRSLRRF. CARERN AT S -
UE-HERARN, TBIENAS GESALRBTAR RO ARERRERE -

SRS,
B - A,

mE O R R Bl O8N AR EEC KH ORER
BA RS OMNE S KB OBSER. FE EBS WA &Y
NIF 2 BmRE Y FI ERT R ERE NS R’EY
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Objective: The EN-SEMBLE study (jRCT1030220506) aimed to examine the distribution of
post-T-DXd regimens, including their effectiveness and the incidence of interstitial lung
disease (ILD) , in a real-world (rw) setting in Japan.

Methods: This was a multicenter cohort study. Among patients (pts) who received T-DXd
and were registered for the Japanese all-pts post-marketing surveillance, this study enrolled
those who discontinued T-DXd and subsequently received anti-tumor therapy for HER2+
metastatic breast cancer from May 25, 2020, to May 31, 2023. These pts were followed until
Nov 30, 2023. Endpoints related to post-T-DXd treatments included the distribution of
treatment regimens, effectiveness (rw progression-free survival [rwPFS], overall survival
[0S]), and ILD incidence. Outcomes were also analyzed based on the reasons for
discontinuation of T-DXd treatment.

Results: Overall, 664 pts were registered. Reasons for discontinuation of T-DXd included
progressive disease (PD, 67.5% of pts) , ILD (22.0%) , and other adverse events (AEs,
5.1%) . Among the 1st post-T-DXd treatments, 73% of pts received anti-HER2 therapy (54%
with anti-HER2 antibodies, 17% with HER2 tyrosine kinase inhibitors [TKIs], and 2% with
ADCs) while 27% received other treatments. The overall median rwPFS from post T-DXd
treatment was 4.1 months, and OS was 16.2 months. The rwPFS and OS results were
numerically similar between antibody and TKI therapies. Pts who discontinued T-DXd due to
AEs, including ILD, had numerically better outcomes than those who discontinued due to PD.
Of 155 pts with a history of ILD during T-DXd treatment, recurrence of ILD by the next
treatment was observed in 5 pts (3.2%) .

Conclusions: In this study, 73% of pts received anti-HER2 therapy as the 1st post-T-DXd
treatment. The efficacy outcomes were numerically similar in anti-HER2 antibodies and TKIs.
Post-T-DXd treatments were generally safe for pts with a history of ILD during T-DXd
treatment, with a recurrence rate of 3.2%.
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EXO5-6

Management of Neutropenia & Real-World
Effectiveness of Sacituzumab Govitecan in mMTNBC in
the US

"University of Chicago Medicine, Chicago, IL, USA

MD Anderson Cancer Center, Houston, TX, USA.

*Massachusetts General Hospital Cancer Center and Harvard Medical School, Boston, MA,
USA. “Winship Cancer Institute, Emory University, Atlanta, GA, USA.

*Gilead Sciences Europe Ltd., Stockley Park, UK. %Gilead Sciences Inc., Foster City, CA, USA.
"Genesis Research Group, Hoboken, NJ, USA

Rita Nanda'. Clinton Yam?. Laura Spring®. Manali Ajay Bhave®.
Toanna Ntalla®. Theresa Valdez®. Brian Stwalley®. Chenxue Liang’.
Nikoleta Sjekloca®. Catherine Lai®. Kevin Kalinsky*

Background:
Sacituzumab Govitecan (SG) . is a TROP-2 ADC. This study describes the incidence and management of
neutropenia as well as the real-world (rw) effectiveness of SG in pts with mTNBC.

Methods:

The Flatiron Health electronic medical record-derived database was used. Pts with mTNBC treated with SG
in the 2L and later from Apr 2020 to Jun 2023 were included. Data cutoff was Dec 31, 2023. Pt
characteristics, SG treatment (tx) duration, incidence of neutropenia, and G-CSF use during SG tx were
described. rwOS and time to next tx or death (TTNTD) were assessed using KM method.

Results:

381 pts with mTNBC, median age was 61 yrs; 18% were Black; 17% had ECOG PS>2; 25% had de novo
metastatic disease. Pts received a median of 2 prior lines of tx in the metastatic setting. Overall, 31%
received SG in 2L and 69% in 3L and later. Pts received a median of 12 SG doses. Median SG tx duration
was 4.0 mo. Neutropenia G>2/G>3 was 57%/27% of pts. During SG tx, 59% pts received G-CSF; 31% as
prophylaxis only (primary prophylaxis (pp) : 20%; secondary prophylaxis: 9%; both: 1%) . G>3
neutropenia occurred in 10% of pts after any G-CSF prophylaxis and in 4% of pts receiving pp only. Median
time to first onset of G=3 neutropenia was 48 days among those who received pp only. Therapeutic-only
G-CSF use was observed in 6% of pts with a median time to G23 neutropenia onset of 9 days; 21% of pts
received both prophylaxis and therapeutic G-CSF during SG tx. Among 41% of pts without G-CSF during SG
tx, 13% experienced G23 neutropenia with a median time to G>3 neutropenia onset of 8 days. At a median
follow-up of 8.7 mo, median rwOS and TTNTD were 11.3 mo and 5.6 mo, respectively.

Conclusions:

In this rw analysis in mTNBC, SG demonstrated effectiveness and manageable safety profile, consistent
with ASCENT and other rw studies. A low incidence of neutropenia was observed in pts receiving G-CSF
prophylaxis, suggesting that SG-related neutropenia can be effectively prevented with G-CSF prophylaxis.
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EXO7-7

PERIOPERATIVE TREATMENT AND RECOVERY
IN BREAST CANCER: THE ROLE OF CAREGIVER
PERCEPTION, KNOWLEDGE, AND ATTITUDE

'THE PRANALA INSTITUTE.
*CENDRAWASIH UNIVERSITY, PAPUA, INDONESIA,
*ATMAJAYA UNIVERSITY, YOGYAKARTA, INDONESIA

LINTONG HOTTUA SIMBOLON'. ROSINTA H P PURBA',
HEPRI ARDIANSON", HELEN TRY JUNIASTI*',
YESIKA SIMBOLON®'', ESTER MARNITA PURBA"

Caregiver perception, knowledge, and attitude are pivotal during breast cancer preoperative and
postoperative recovery phases. Differentiating caregivers into specific categories (family members,
professional caregivers, informal caregiver) provides deeper insights into their contributions.

Using data from the Indonesia Family Life Survey (IFLS), dependent variables is recovery
outcomes (physical and emotional) . Independent variables were caregiver perception, knowledge,
and attitude, categorized into family members, professional caregivers, and informal caregivers.
Moderator variable is patient social capital (community involvement and social support) . Control
variables included demographics, lifestyle factors (smoking) , and health conditions.

Patient have good recovery (4.2, SD=0.7) , caregiver's moderate perception (3.8, SD=0.9) ,
caregiver's sufficient knowledge (65%) , caregiver’s positive attitude (4.0, SD=0.8) , and
moderate level of patient social capital (7.5, SD=2.1) . Caregiver perception (OR=1.45,
p<0.001) , knowledge (OR=1.58, p<0.01), and attitude (OR=1.42, p<0.01) significantly
influenced recovery outcomes. Patient social capital amplified these effects (OR=1.20, p<0.05) .
Family members achieved the highest recovery scores (4.3) , followed by professional (4.2) and
informal caregivers (3.8) . Family members provided strong emotional support, while professional
caregivers excelled in medical expertise.

Caregiver perception, knowledge, and attitude are essential for optimal breast cancer recovery,
with patient social capital enhancing these effects. Interventions should focus on caregiver
education or training and
leveraging social capital to | —

improve outcomes. E Eao
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EXO08-2

AlI-based analyses of trastuzumab deruxtecan-related
interstitial lung disease/pneumonitis: TILD-A

IREAY  AFREFZARR FIREEARE,

FHPAE KAEREFATN ERRETEMIERE.

B IAILLKRE . ‘B =Hgat

B B’ ¥FE ' R EPL e 88 aa #nh
wME NMENNE OB KXR OB Mk B A REY

BA MY OEE O RE SR T 20

Background: Interstitial lung disease and/or pneumonitis (ILD/p) is a risk associated
with trastuzumab deruxtecan (T-DXd) . While computed tomography (CT) is
periodically performed during T-DXd treatment, the accuracy and reproducibility of
diagnosing ILD/p remain to be improved. In this study (UMIN000047612) , the
Artificial Intelligence-based Quantitative Computed Tomography (AIQCT) software
that was originally developed for detection of idiopathic pulmonary fibrosis was
evaluated for its potential to assist in the imaging diagnosis of T-DXd-related ILD/p
(T-DXd ILD) .

Method: Chest CT images from baseline and at the adjudicated onset of T-DXd ILD
by the ILD adjudication committee (AC) were retrospectively assessed in patients
with breast cancer enrolled in DS8201-A-J101 and DESTINY-Breast01 in Japan.
AIQCT identified 10 different CT patterns in the lung parenchyma and quantified the
volume percentage of lungs occupied by each abnormal pattern. Using the confirmed
results by the AC as the gold standard, the performance of AIQCT for T-DXd ILD was
analysed. Four readers participated in the study, and the diagnostic accuracy for
T-DXd ILD was evaluated both with and without the assistance of AIQCT.

Results: Out of 58 patients with available CT images, 41 were adjudicated as T-DXd
ILD by the AC. Among the abnormal lesions, the volume percentage of ground-glass
opacities (GGO%) increased from baseline to adjudicated onset. The performance of
AIQCT using the GGO% as an indicator to differentiate the T-DXd ILD from baseline
(cut-off 4.3%) yielded moderate accuracy with an AUC of 0.75. AIQCT-assistance
improved sensitivity and accuracy of physician-based T-DXd ILD detection. AIQCT
had a higher tendency to align with the AC’'s judgments compared to the visual
assessments made by physicians.

Conclusion: AIQCT has the potential for detecting and monitoring T-DXd-related
ILD/p and assisting physicians in their diagnosis. Further research is needed to
evaluate this relationship.

EXO8-4

Artificial Intelligence-assisted Diagnosis for
Microinvasive Breast Carcinoma

'Department of Breast Pathology and Laboratory, Tianjin Medical University Cancer Institute
and Hospital, National Clinical Research Center for Cancer, Key Laboratory of Breast Cancer
Prevention and Therapy of Ministry of Education of China, Tianjin Medica.

*Guangdong Provincial Key Laboratory of Artificial Intelligence in Medical Image Analysis
and Application,

*School of Computer Science and Engineering, South China University of Technology
Fangfang Liu'. Yuping Zhong?~.

Jingxing Luo®, Kun Cao’’. Bingchao Zhao?.
Zaiyi Liu®. Chu Han?. Xiaojing Guo®

Yumian Jia'. Jiatai Lin’
Jingxuan Zhou?,
Tianpeng Deng?’,

Background: Previous studies have indicated that microinvasive breast cancer (MIBC) can exhibit more
aggressive characteristics compared to ductal carcinoma in situ (DCIS) alone, potentially leading to a
higher mortality rate. Recognizing MIBC during histological examination is crucial for patient care.
However, diagnosing MIBC is complex, with issues such as low diagnostic agreement and a high rate of
misdiagnosis, particularly in larger tumors. Our research introduces an artificial intelligence (AI) pipeline,
MicroDet, designed to streamline the identification of microinvasive cancer components in breast cancer
pathology slides, thereby aiding pathologists in their diagnostic process.

Methods: The development of MicroDet involved creating an Al system that encompasses epithelial
segmentation, myoepithelial cell detection, and classification models for microinvasion. We built our
model using a dataset of 48 cases of DCIS with MIBC and 51 cases of invasive carcinoma. This dataset
included 166 pairs of hematoxylin and eosin (H&E) stained whole slide images (WSIs) , along with
corresponding p63 and Cytokeratin (CK) double immunohistochemistry (IHC) stained WSIs, to provide
precise dense annotations for training our deep learning models. To assess the effectiveness of MicroDet,
we also established an evaluation cohort comprising 72 cases of DCIS with MIBC (893 WSIs) .

Results: The results from our experiments demonstrated that MicroDet is highly accurate in diagnosing
MIBC at the region of interest (ROI) level, with an area under the curve (AUC) of 0.932 in the validation
set and 0.917 in the test set. MicroDet assistance experiment showed that the Al-powered model not
only enhances diagnostic efficiency but also improves diagnostic consistency. Furthermore, it has enabled
the identification of MIBC-related biomarkers, such as the size, area, and spatial distribution of
microinvasion foci, which are being studied for their potential predictive value in relation to lymph node
metastasis.

Conclusions:Our research introduced an artificial intelligence (AI) pipeline, MicroDet, designed to
streamline the identification of microinvasive cancer components in breast cancer pathology slides,
thereby aiding pathologists in their diagnostic process.
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EXO8-5

AI-Driven Decoding of Chromatin Accessibility in
Breast Cancer Dormancy and Metastatic Reactivation

"Machine Learning for BioMedicine Laboratory, Bandung Institute of Technology.

“Cancer Biology Research Unit, Bonto-Bonto General Hospital,

*Oncology Research Unit, BLK General Hospital.

“Molecular Biology Research Laboratory, Yogyakarta State University,

*Mathematical and Computational BioMedicine Research Group, The Integrated Mathematical,
Computational, and Data Science for BioMedicine Research Community Foundation.

®Health Management Laboratory, International University Semen Indonesia

Prihantini Prihantini'. Asfirani Umar?, Elfiany Syafruddin?,
Rini Winarti®, Rifaldy Fajar®. Sahnaz Putri®

Background: Breast cancer recurrence arises from dormant tumor cells that reactivate
and drive metastases. This study uses Al to integrate single-cell ATAC-seq and gene
regulatory networks, identifying chromatin dynamics linked to metastatic potential.

Methods: The study analyzed 2,842 tumor samples and 6,921 single cells from The
Cancer Genome Atlas, Gene Expression Omnibus, and the Human Single-Cell Atlas.
Single-cell ATAC-seq mapped chromatin accessibility changes in quiescent and
reactivating tumor cells. Differential analysis identified key regulatory regions, focusing
on enhancers and promoters. A Transformer-based deep learning model integrated
chromatin patterns with quiescence-specific gene expression signatures. The model
was trained on 2,220 samples with an 80/20 split and validated on 622 metastatic
samples. Performance metrics, including AUROC, precision, and recall, were calculated,
and feature importance was quantified using integrated gradients.

Results: The model achieved an AUROC of 0.84 (95% CI: 0.81-0.87) and a precision
of 82.7% (95% CI: 81.1-84.3) in the external validation cohort. Chromatin
accessibility was enriched at regulatory elements for FOXO3 (fold change: 2.7, p <
0.001) and NR2F1 (fold change: 3.1, p < 0.001) , markers of cellular quiescence.
Regions regulating metastasis-driving genes, including MMP1 (fold change: 3.6, p <
0.001) , showed significant accessibility in reactivating cells. Dormant cells in bone
marrow niches showed a 66.4% likelihood of reactivation within five years, with
chromatin dynamics explaining 74.8% of the model’s predictive accuracy.

Conclusions: This Al-driven framework characterizes chromatin dynamics underlying
tumor dormancy and reactivation, enabling precise metastatic risk stratification and
identifying novel therapeutic targets for breast cancer.
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Coxf#tTDFER, DFSICEIFBCT+AFDHR (95%CD) (&, 0.65 (0.55-0.76).
THHMICLDER M TIE T1aT1l.10(0.52-2.33), T1bTO0.85
(0.58-1.23), T1cT0.60 (0.51-0.72). OSICHIFBCT+EEDHR(E, Tla
T1.53(0.59-3.94), T1bT0.54 (0.30-0.98), T1cT0.57 (0.45-0.72).
BCSSIC&HFBCT+AFDHR (95%CI) (&, T1laT1.71 (0.29-1.75), T1ibT
0.71 (0.29-1.75), T1cTO0.76 (0.55-1.04). #i(LFREEDRMITE(S,
2004-06T34%, 2016-17T59% CIBNNEMR.

(#535] AR T, FEERLIcmEU T DU >/ EERBIEEDTNIIE X T
DHBMEEECE(E, DFSEXIUBCSSICHIFDREZZHSNEM DI

EXO09-6
BAAREESCEI< OncotypeDXDBEHZI7EFMTS
JEDS L~ 5840IIC & BEFIVIER & MEREDIRFE~

'ROPRERT FIRADBIMEL 2ROPIRERT  RIRSRITR.
‘ROPYRBE  BRRIEER

LA B AR BT B AL W FFL O e
A E£2 BR ORTS G EE

(5] 2023F9A (CRIRUNE =1 /zOncotype DX (LLFODX) (FbFREED LT
ERRPBERTACER TS DMEBINEEDRECHRU TELHMASNTVS,
ERNDLA RSA > TEERAMNRH SN TE DERKERLEIHSN TSN
SEMRBDHTOVNEGZHMT I ETILEAND C L FEREREN (CER
THd. HKRILBICHAARLEEEZWRE L TODXOBFREAIDT (RS) ZFH
I2HHTDETILEIRIE L (Shibata, Akio et al. Development of a
nomogram to predict recurrence scores obtained using Oncotype DX in
Japanese patients with breast cancer. Breast Cancer. 2024 Nov; 31
(6) :1018-1027.) SE. FEFEHZENNL THEETILOMREERIELT.

(MR EFAE] 2007F7A N 52021F 128 (CFMizhEiT LT A MO > ZEEK
B3, HER2M2M., &Y > ) EIRB4ERGEOIBEE3L06ZET)LIERE S
UC/ BV S LZER U, RRRIEFZHETF ERSOMREMEIFOS T« v IE
B TIHEL., BRBRAFZHAVTERSZFAUTD ) EISLZBELR.
20221 AN 520245108 027461 EF) ISR & U T, fERRULIZ BOS A
DMEREEHI LTz, BT )LOMREFROCHHRDAUCZE R D Z & THHii LTz,
(ER] ET)UERBOBEZR/ZZEE0TRT « v JBESTK DHG (HBfFH20
L —R) (p =0.034). Ki67 (p <0.001), PgR (X OF'XFO>ZHFK) (p
<0.001) "ERSZFA T DMUIRFLolz. CNSORFZANTIBELIZ/E
2S5 LAOROCHEHRMDAUCIZ0.87 (95% CI 0.82-0.92) feofz. EFJUIREEEEIC./
TS LA%ZEIET D EAUCIE0.85 (95% CI 0.78-0.92) & RIFLRHIBIEEZRL
fzo AETIVEODXEMITI DRI —Z2IJBBEUVTERT . EF/ILO
RHENN0%ERDBEDFRHER(EB.6%THD. COBRDBRMERIGHFE (&
98.4%71ZD 71z,

(&R HRED ) DS ARJAFOIR— NTHERSNENO TDETILTH D, £
TV CERSOFERHEERMEN EFRISNIZEEDIB.4%NEMRICIERSTH D, B
VBE TIRRS R BRI ZHIM T2 N TE T, /IS LDERTEREDR
BARECHIT DRI & U TR TRERBFNRBRN S EEH E13D.
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EXO010-1

AEEPD YRR R DERRETH & SARURIR (CRT S AFHDIIR L i
SNEDLEE: :

AEFRUMRT >o— MR

IWARRESERERR FIRES S~ FERSEL
PREPAFEFHMIER  AETRaREL

CRIREUEDERTY— ARES Y- MHRFER  FRPRERSEL
SERRRINERRAIT  FLARSMEL CRILAZRET  FLBR - sl
TRBRAIAFEAERE FIRIRIZE, SH AR AT RIEEE
A BE' N ER AR BA BAR RBL EB 0 B
BiE EF0 = BRS BE VR ke B R mE

(B8]

ABEBAUIBRGCH 1S BEIHOER (S, 2014/2016&FDSociety of Surgical Oncology/American Society

for Radiation Oncology®I> > HRAA RSA VTV, AHTE18FEDIEZESA RS( VLD
[SHEOEAEEROEL, FRHROBEE2mmKBCRARANGS L) LiESNZ, UL, C

DEEDTLMARBEAHORRBESN TR FARTE, ABOIBBAIBRESCH S DEEZ

%TI : ﬁij'iﬁé”%* - i aBEAHORRZIEEL, ABBOUIREORMaRORE BT REZR U,
Vabiy

2024 [CHAFBF RRENMRA70MERE K E LT, MERAR - ME0E - HIEZHT - FilisE - #imk

REBRERCOVWTT VT — NIEZEILZ,

(R - Z%]

2621fi5% (56%) N'SEIENESN., BIMIRE Uiz, M5, FRI100-300BI0FHi%zT > PR

H'58%. HTINIE 1-2 ADBEERY64% S FEN TV, MBI OYIBREERIRTE(C97% MEFMRIZHETL TH O,

B (41%) EHBUIFBICEDN 0. UIIRUTROM P RRFEZII TR 344% T, FKERMN (0-18%).

B (80%) LERO T,

MAERIB I C ORIRT AT SBR AN 1%, BiEAmE/SEORHEN28%T, i - ERBICESDEN

Hole. BROLNDZRETE2ZMappingRI378%MDiER THER IR SN, EEFEBEDEEI

BARERICHESL TN\ EEZ AN,

FRENFHEORS, REROBLIE C81%NLAIBIRETD LEELLN, HREEOEL TIE16%

[CBFE-> . RERNDCISOZA, AENREBELIE73%NLEERSBRZT EE U

0-2mmAICALERRZENEFE L TV ZIBEE60% N BIRZTORVERE L, 1 RS> OHERaRE

ReB oI,

4 RS D OITHERDZEAF86%ICIE < RHMEN TV . HilflHR(E63%DhER0-10%. Bk

FEBIDBIRE($49%DHEEAN0-10% ERIE UL, BUKTIEHA RS S BEEICBIIIREE22%H'514%

(SR UTZREN D21, ABTHI8%DIERISHI Ule, 77%DIEREASZRE @BV EBIE L,
[#&38]

AEBORFHEHE i EARER IR TE—N TRV, #HECRL, HREEROBIREGE, B2

REFOUOFIFR, MappingRIOERNABORAEEZ D, FIMNEDRHTCELRURNS, B

DOEELCET TEERBEEINRHEND,

EX010-3
YR - 1RFLEAFLIE (CXS S ABEIRF M (CES 1T B Einkz 1R D
BFARORE(L(CRT iRt R S M EHE

TEILAE FUAR - AR CESREINEIRYRET  FLARSMAL
CHAMRSEIREE HRE> 5 —. “DARBIAAZFR  FRIEEE,
SRR FURTFRBIEL CREAZEFIMERR MEHRAERL
TRIREVEDERTS Y~ ARSI

S ZEAFEFHMERR ARTSI—,

CRBRAIIAFAEDE HIRSMIZE, D ARRSEIRREE LRI
= BRL EA 0 BN BR ke B ER '’BS
NEF RS, AR BEA KK BER#S R RR° B BTN
W mE

[BR] FESBOIRRMITE TR IE T o IEAADBRICN S 38R A ORENRTET >R
[FRIZZ U0, BTRIB IR OME O RERER & U TR - RAMREN 2T 5N2. 2N5@
I - ELIC K BEBOEROZEAA SN EOREHRE EORBEOREDOZIF N, i
BIEHSIRE IR EHREEDY 1 ST ORENB LV CRUDBER THS. HICTST T
WK & B U TERRIEEDEANS <. S5ICRRCUATRABUNIR HEEN D2, &
HNETOIET VRAZREIT B NEREER D,

D% %] BAEF RIAR [ ALEE A IMEORFTABROREL(CE Y 3R] 2R LIz 7HE
3/T2008 ~ 2017 (CABE AR Z S Z12 2 THERID S SIEIRE - WAMFEEZMREL,
AIREDIATE, WRGEE. BIIRHOETE, BIREATOLEDRRE, BRBERE
REERF U,

(FERIEIREEIE (SIHRIFECOR., BAMAEI3FIRDENT,

RIS (CH 1T BMAMREMITR (. AEMRIE32% (1961), PET/CTIREF0%TH D1z, #li
HRBER CL2RARBEOPRELI3mm, BELADCLADORREFI6mMMTH O, I
Uil ER(325% (1561), HEAERAIE22% (1361) THo Tz, BILIRRTDIETEE29% (861) TH
0. ZOSEAFITEIMIREMICHEDEENBH SN, BEMETRESFETOILENBRE
(38.3% (561). MRE>) (EiEFEE1.7% (16)), EREFERIITEH .
IRELEATUE (CH T DMAMRE DM TE(E, FBEMRIE100%. PET/CTHRE(R7% 3l) TH oz, i
BRBERCLIRAREEORRIESI0mm, BELADLADORREEF14mmTH O, Hi
TRISIHERIE7% (1), SEIRERIZ21% (961) THofe. BIMIBRZHET UIAERII$25% (361) T
HH. ZOSEIHTEMIREMIICAROEFN RO SN, BEMRPRESFE TOAENEFR
TERIE14% (661). BREL > ) (ERFEFEE9% (461) THo Tz, AIMRORAERCHIT BRI
E(38.8%. WimTER(318%, B ZMETE$22% T51%(CHIREMICARDEENRDS
Niz. ABRNBFEEL2.8%THD., BEU>/EBEREE1.3%THok.

(5B IERBE I (SMRIMRIRIEEAME < | Miiml5 1R ~ ABNBRE (p=0.055) i ERICEN D
Tzo NS DERIT (SRR R (C (3 & DTN (CEAYIR Z Eth SR E T RMNRIE SN,
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EXO010-2
TR L F AR DR E RFREDRIRR D FLEABFEC
RIFTRE~ 18130 TORT (AEFRVHARK)

'KIRFUEDERES—. *EEIMNEBRELR. P ARRSERR.
RIS REPAFEFEMERRT. S AIRATAFEAFE R,
TEILAFRR. (=BAFEFHMERR. * AR AR
Bk BAL SH B AN ERC HR BB NG FRO
BH RRC BiE BT = BRI AR B®S a8
|BH EE’

FUIC

2014F ([CRRSNIIREEICH I 2ABRFEL (BCT) BOMiHCE Y 2SS0/ASTROI> >
ZHA RSA>TE SRBIMTIRA LB RO SRR CENEL LU TV 3BADHE LTV
3. COHA R4 D OFKE GFMEITHIDH TH D MEMLEEE (NACERIFEEN TR,
Uleht o T BRESETINACHICH1F BBCTEDBIRBRIARIEEE > TVWRNZ &ICRB, E
EHER2BIEHI® MU TILRAT 1 THICBVTNACOBBENRIC Lo T LFEEZEIR T 358
&, L\hBresidual disease-guided approachE WSBENEEL, CNETULICIERRDN
SUERI (=BCTICEUTAER]) ENACEH TRDNIMAMENLTVBZ ENFEEINZ, Uz
H'> TNACHICH VI B BCTEDBENAFmATR 2 BIFEC T DEANEE TR (CAZTNEBNNS,

SSO/ASTROAA RS A4 CNE THRE SNIENACERICH 1T DT TIEZDIATT THilHIC
BNBHELEMHEL TV TEABNBER (IBTR)OUR Y LREFZRDBVIEVWSBRTH 2. &
DORREFMATHOER LGE—RUTHET, INETOREDS 5% HPEBITORTTH
FElEHEROBERICIEEET 3,

ZITSEHK AL (FZHERERAT TLE61% BULTNACEDBCTERCH 1 DRTHARATBTRICK
FIFEOVWTORFES TR,

HEBLUHE

HABEZRUHAE [ABEDATIREORFTAROEEN BT 25 ] OSh7HERE T2008-2017
FCNACEBCTEB TR 12181365, EARNBERAERFR (IBTRFS) Z kAT (1%, 12l
CEHTEHDFLOTS O ITANTRE U, BEERMTEREZROERTZANTIVY
AL\ RETIVC LS EEBMMES R .

R

AR MBS, OFE DRI T8 141 (4.5%) (CIBTRZRSTZ, KiimkaERl (n=54, 3.0%) [ZPHEHIICH
NTBEICIBTRFSA AR T Iz (BFIBTRFS, 87.9% vs 96.2%, p=0.01). iiHMINCIEFiR
(40mKT) . WEZHAENR (non-pCR). BT H1T (NITINRHT+ T) WEERFERER
FTholz. CNBORTF THELLEBIIFGIBTRFSICEERMEEZ RS (/\F— Rt 3.0,
95%CI 1.3-6.9, p=0.01).

fE

ZEH R WEARE TEFMETHERRIC, BFRIEENACEDBCTEMNICH VN TEARICIBTR
LTz,

EX010-4
Mixed Reality%i&f UL AR RFFMOBIHARRICSIS
RSP

'ERAY ERREMFREEZSR CHEBENRZEIENRIE.
*KKRAEEERB: FLARGMEL. &RAZMERR Zigt>5—.
CEIRAFMIERE  RIEZER - RIS

EM FHEL B KRS FA OERLL FI BRL R OHE%

A BFL IS BFE Ak !

H5

BHANAICHITZABRFEFMCE. BAIBRURIENZ o [CHinEEERET 2
ENRDBENDB, UH UIERDHITRA X =S > I TERRAA RERETERNEEN S0,
WIS B FMD U 2% 45, Mixed Reality (EARRE) 3. BEO=RTHEEUTILY
A LTHFREL. FHOBER LZFRT DA6EEERD. ARRTE. MREMZTEROFM
FECHATZ LT, MPFROERICOCARRFFHOBEGILAN TR £ Uz,

Vb

HoloLens2Z AV \eMRIE TABRFFMORRAMENE. 2%, Bzl T 3aims
—BOFIRBREEM UL, SRGSEEILE. PSOEEZ(F1. 20U L0 EEE 106l &
LTz, fiBlCERAEMRIB KUCTEERFE L. VINCENT (ELTJALA) VI RIT 72BN
TERS LURBEBHOIDET IV EERK U, NSDET)LZHoloeyes MDY I MO T 7
[CHi& U, HoloLens2 (Microsoft®) ZFAW THiFRICAIRRIL Uiz, 202459A 152025418
CMFT. CoZ7ORINERBVTIHOMREBAFRFFMERMBLL. RDEN
HoloLens2Z&& U, 3DET /L2 BEDBAARECIRF LBH SFMiEIT o IZ.

R

LTOFMIIREREMER LT Uk, MihICEMRALMPEEORMENRD SN, B
BOMABEIEIC FHE U DTz, FMBEHIEHIRMENS2M T, EROBEFEFHCAS
Tholz, MPOEMEFR/INETHD, MREMOERNHMU R ZIENSE S & (FHER
SN, #iE3AMORBERR TERRLMER EOSHEFRHENT, HidhTuRZHT
TIFBIFR LA (TP ORTIRIEEE11.1%) ZIRSHRREN R SNz, MREM(SARHIRD
L—Z>JTRIERIEETH D, FHibaI CHNEEOREREZE T 2N LAROFHDHRN
TRV EEHE LTz,

it

EEREL D, HoloLens2Z ALV EMRZE FALEREFF ML, RHANSABECH U TERA
HETLZLMERRTE R ENRSNE, MREMOFRE(C KD FMiEEOR L EENZ—
F. i) RO0FMEEOENER < 2 &R BIMTIBRMERET D I MOBHEE
DETICEEHS T 2N TREND, £o. INETEGIHESNTVZERICEIER
FFzRftcE 2R Rz, SORBENERERPNBIEEN, BAMEREPE
HNRBEFR(CEZDFEERGTIIT D LTHEERD,
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EXO11-1
#ZMPD-L1IC & BATR-cGAS-STINGEIRZN U= EHE

BEYVUTPUFERAKFERFR SRS FIEET
C¥ BI. AH &8

T T W IRA > NEEE (ICI) (& b U T ILRH T« THNA (TNBC) Z (&
UHET BT ) LARBZEENTUE UENAICBH TSN, TDEERASD
ZXAEUT. cGAS-STINGREDEHELNEE TN TS, TNSDOHA
Tld. HIAZERDNA(CIER I BCGAS-STINGIREEDSEIH LN, RERFFRT
2 ERABECERETF TV UMRA > MY FPD-LIORREFEY ST EHBASH
ERDTWVD, TS5, RIEICKDEREY >/ Bk (TIL) ;ZHDRDHS
NDEEFHCHot tumor EMENDIREETIH DIAN SPD-LIBHIRICEKD
BENSHENTNBINAICH U TICHEFER THD. —A. TILDREDHS
12U\ Cold tumor(EPD-LINERIR TH > TEICICHFEDRIGLIRL. &
DT ENSPD-1/PD-L1Z AR & U T RBEE TN AR E R\ RIEZ Cold
MBHONERI Y 2 E TR ZB LT3 ENTE D EMFENTLD,
SOk 4 (&, EIROREE & (EF(C. PD-LIN'DNAIBSEDCGAS-STINGHR
ZEH LU RERSISRCI CEERBUZDOTRET D, INFTICHKAL
(F. MR EICRIBLTVNDEEZ SN TEZPD-LINZANBITL. RIE
PRBEE(CEEY IECTFHOFERZHHEL TLWD T LZBESHTLTN
% (Gao et al., Nature Cell Biology 2020). ZDHIEMEEDEIXDMENZ
HEDHTFER. ZAPD-L1(EIDNABEBIEE DT THDATREFEE. ATR-Chkl
ZEMIE L. cGAS-STINGE ZD T i CdpBNF-kBET U TRAEEY - B
A2 - TEAACOREREFEIT I EN DN D, £ MTNBCHIfES KU
ROZNAMREICHNT, PD-L1/ w7 MILD INSDREGETH
ESN. PD-LIEBERRIEIZ&CLDEELUE. £z, RO FEED
[CL D> TPD-L1DZABITR{EESE D & DNABISEICHESINDIRENE
YA "> - DA VELCTFORKREOIBMMNRD SNz, TNSDHE
EM5. PD-LIBHEDHAICRWTI(E. PD-LI1OBARITZR T & & Thvh
BIEZFHONERIR L., REF TV IRA > NESHEI OB ZBR EEED
ENTEDEHEFEND,

EXO11-3
ERB31E/HER2ISEAEICH T B EX b AF LR
SETD1ADEERIDETE

HRRERAFAFREZRATR FUIRABIEIZE,
PFERFAFREFZARR HTEEF

H BRTLER EZXLE RN = -1 EN
B/ U\TTUSEARNS? B BEE. & BE®

(B8] EXRH3UZ D -AXFIULEERRTHDSETDIAG, EFFIRELERL
THRECBVWTERNE L. SETDIAOSHRRTABREEOFEARICEET 3,
ITESETDIAG A FIULEESR & (FMZ LTe@E 2R DT ENBASH Ero feh',
HIE(CH T DSETDIADRFERINRGE FAEREF THD. ARG, FUEIHR
DIEVEICEE L/ BSETDIADKGEEMIZEE T 2 2L Z2BNE LTz,

[753%] SETD1IAKF MR = M B2 %k £ TCGAD L UDepMapT — IR —X &
SETD1A w5 D> K= AW TER Uz, SETD1IADCRISPR/ W72 ~
& RFSHBA0U > HEEMHCasIRIRKPL- 1AL E MK TIT D /2. RNA-seqlc
KDBECFRIROZIZRE U, FEMIROIENECHEARS > I\ B EDRkEE
A EREYS B/ SNAMSETDIAZERIC LD L AF 1 —RE=ET O,
[#8] SETD1A(E. ERBGM/HER2BEMFBEICERIRLTH D, IL=ZF—ILIA
TOABBEOLEFHE BRI TRARTH > /. SETDIADRK(FILE
F =I5 A TR BERROABMIIAR T DKPL-1(CH WV TGLEIN SSEIDH
RS 2/ E L. DNAEEREE R FORRZE T Bz, SETD1ADEESE
SEMEBIZ Rk UTZZERMKIE. SETDIAY w72 NEUEHIRR (SR SN D IETE
DETZLEHEET Bz, —AT. SETDIADYA DU KEEESMIERKUIZER
AT(E. SETDIADHEEROIES BN DIz, CDOR, B+ UU D KIEEZEEK
FIRAAE TIIDNABISIEEREE G TFORRMETF L TH D, SETDIAEYAS
U > KDFEE N FEMROEIE % FIiH I DB G FRRICHATH D ENESH
IR Tz, REICHA U UKD EFEA S ZKPL-1ZEMRRCRMULIZE S
3. SETD1A/ w270 NMifa EER(C. GLEINSSEDMMEMEIENFE S
. DNABGIEEREEERFORRIFET Ui,

[ER] ERBBH/HER2IZHRECH T, SETDIADY AT D KEEEEMI ISR
FADIBIEIC B TH D, UIeh>T. SETDIA-HA U KRR (FFLEDEBEZR
B &R0 S BRI RO TVD. S, MDILEY D5+ T TOIEERIn vivo
TOWGERE . TERDARNEEDDINEN DD,
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EXO11-2
U—RRJL—EDBRCALF > > R ZEREMILICH T SIEED
BIBERDIRFE~ U — R 2L —BEEDBIFIC AT T~

NEREAFEFIMRIEREER ARESRY.
‘ERIARBFEAR TR RN RRME BOREFTR SRR EPHTE.
EREAFEFIMEIERZER RREEY

T MEV SE EEC RIER OAES RE O FEHS P EX]
NE HE

(BS

BERMFRINEREIREE (HBOC) (&, FEEMIDII4%% S8, BRCALKH/ (U7 >
2RDIA0%N > 7> AERIEFITH S, BRCAL/2FH/ WU T > MEFEEICH LT
(& YROERZBH & UTZAE2UBRES KU BTN R MRk SR> TS
H. IHBEERIRBHREGHIIL TOR. 4 ETNETREEARBIRIBEDAPC ™ £
FTILRDRCHBNTY = RZL-FERITHI7ZAOXA > ZANTH O RER
THEUBRRBRIETI R ZHRHB T EICLO TRERDEGFENERREE,
[EEIEIRAHBND T ZB/E LT, LML, HBOCICH I BHRFZ L,

[(B#]

HTZIRHBOCOIEES LEREY R VERORFEZBIE L. U— RAIL—FEORIES
DREIREET B

02073

U— RZJL—E& U TRREO 7S RO7 3> (0.50, 5.00, 50.00pg/ml) & BHTH
S NOT +« —EPERMHREECH LT8R snTnad74)LL> (0.28, 7.11,
28.42, 71.06ug/ml) ZERA U, BRCALICF > AEREZB I DA EMpK
HCC1395 (c.5251C>T, p.R1751X) & 5 &2/ # B2 #%kSNU-251 (c.5445G>A,
p.W1815X) (L LTYU— R —EZ=EKS5URANCHIEZOE{LZRHEL.
Western Blotting CBRCAL% >/ \U&HIR & i U1z,

[&R]

HCC1395#if3(Cx LT 7SRO A > > %1% 5 U EER T, 50pg/midETZtbn
BB UT7FREFIIBETERICHREDOR D 2R (p<0.01). BHRIC
HCC1395ffa(Cxd LT 7 AILL > =185 LT RER T&71.06ug/mIBF T 2 DMDE & L
RUT7FZF1IIBETHERCHIBEDRD 2R (p<0.01), WIThERUIZT
JL—TREENDIEMABE R UTe & CB3HESHREREEERORN D 2.

[BE]

U— RZL—ROR SN HBRREEA O E(CBEN B D AIRE N RS S NIz, AFERD
BRCALDYU — RV —FEHRC LD EDONERIDEHWEREC LD EDNZBSMNCT BT
S(CIRTEWestern Blotting CBRCALSY > /WU BRIRZRFTRTH D, BRE LB
WEREMNZ THRET B,

EXO11-4
MADABERIREN & U TDA—T 7 > GPCRODREY

LEI A AT > P — AR ARNATAZS S 5,

PEMA R EFEP PR AR P

CHRAFEFEAMIFIRS - JRIEZITED .
EINNARRTEZ > 5 — IR R RS AR

SEMIN AR S — AR FIRIEDEF

E)IEEF. AR B KE BHL WK EEL S EE.
THE R sIzER— Ao In'. mH BEEL IR Ex
A OERL AT &KX MR . BB EH AmEm B
il 223 ESA O FETL A BR SEE K ZROBE!

BN ABREEVLVESZERITTVBN, GERBERANADFEEARTSHD, FiaR
EORRENLEND. GF >\ URIEZARK (GPCR) (&, SHRQEIBHAERBOETICENS
TENSABENE U TEEENTVSN, ANAEREEE UTEBASNTORN. AHE
TlE. AN ACBITBHTZIDEBIEN L2 BGPCROFZRZITL\, SAEBRDILAZBIET .
J53%:MCF7#lifa4k% FLV/ZCRISPR screening&DepMapT —4 DARRITICE D, AN AL
FICHE5 9 BGPCROFEREIT O 2. 1ZHIGPCROFIFINFIC LD MRS E, 7RN—> X,
fEE, BEFRRS LU I FUnEREOZ{LZ. JO—H+ hXKU—1RNA-seq. U
25>70vF« I THERUZ. S50, BRMNEETORERROATZES. YIR
EFINERVERERE., JO-Y4 MRN-(CLOTEELE. £ NABERT-ro0
T LA (TMA) ZRNT, EMGPCREERFFAIEFNERFOIEREEHE Lz,

#5ER:CRISPR screening&DepMapT — Y DIREHMTIC KD A—T7 > ZBAETEHBGPCR-A
ZENE L TRDIAAIZ. GPCR-AZEIRINHI T2 &, MCF7OMREARCGLERERNE .
EREHEMME T U, PR N—S XD i8Nz, GPCR-AZRIRINGI 2 SHMifeEIAIC BN ZE2F
EEECFEORREMET L. BEAEL AL TERDOU VELET. CyclinD1, CyclinE2D%
RIETHHSNIZ. E5ICCyclin/COKEERDIMZIRHET DAKTERKDY VEMEBET U
2o GPCR-AD TR (CAIE T DCAMPIRER (CHF S DEBIE AR\ TH, MMIDEF(EINF
2N, —A. B-arrestinl/20FREH TS EERKDU S BEL ALMET Uz, FI2.
GPCR-AZ N 2 L e BHEELFORANEE T DI NS, BREEICHITIHEEICD
WTIRET LTz, BERBERCYIRETILOMA T, GPCR-ARRRERN T, PD-1B1E
DREEMECOSIIHETHI (CTL DEIEN BN DTz TMADERITDIEER,. GPCR-ASRIRE(IKI67
OFERNBMERICH S Tz,

[#55m)] LN AMIRE T3, GPCR-ADRIRZINFI I 3 & B-arrestinf®i& % U TERK/Rb/E2F#REE
ZARE URIRREBOGIRE L 2R L. MlanER SISEZiE I3 A RBENE. &5
(C. GPCR-ADFEIR (BB REMRIE(CH (T DCTLOBBEE S EEL., BRRIEZLNRT
BARRFEBEL TV, BlELD. GPCR-AFANADIMAEEN L L TELETHB.

- B

.
it

A\
/1

W
/

A L]



-

3

)
u

f

/1

B L]

NS

\|
/

| £33 EEAABEAZMHRE

EXO11-5
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SLNTLAR P (CBPIK3CADE R ZRHT=. SLNERBBG G T (E26) (8/84l1) T
SLNELERPCERZRDIN, EBIEHHIICH U TE24/25641 (96.0%) TER
eIz, SLNIRRIEMETEMSINELARICPIK3CADZE R7% 528121041 (1581A7R)
[CHBUWT. short DNAZRREEEPIKICADERN &L, DEDlong DNAZSA
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EXO11-6

Validation of microRNA expression on FFPE tissue for
exploring the biomarker of brain recurrence
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Background/Aim:

Early detection of breast cancer brain metastasis (BCBM) is expected to maintain the
general condition and prolong overall survival. In the present study, we aimed to
examine the expression of 15 microRNAs which is related to BCBM on formalin fixed
paraffin embedded tissue (FFPE) and identify the usefulness as an early-detection
biomarker of breast cancer brain recurrence (BCBR) .

Materials and Methods:

A total of 38 primary early breast cancer patients who experienced first recurrence as
metastasis to a single distant organ (brain/lungs/liver/bones =11/12/9/6 patients)
during January 2007 to December 2021 at 5 institutions in Japan were included and
classified into 4 cohorts. We evaluated the expression of 15 microRNAs on untreated-
breast cancerous FFPE specimens by Quantitative Polymerase Chain Reaction.

Results:

Among 15 microRNAs, only hsa-miR-155-5p showed significant BCBR specific
overexpression on untreated primary breast tissue (p<0.001) . And two microRNAs,
hsa-miR-150-5p and hsa-miR-20b-5p had significant moderate (p=0.587) and weak
(p=0.350) positive-correlation with hsa-miR-155-5p. The combination of these three
microRNAs significantly predicted BCBR (AUC=0.662) . The expression of hsa-
miR-155-5p was significantly higher in primary breast tissue than brain tissue
(p<0.001) . With the median follow-up period of 74.7 months, hsa-miR-155-5p could
not show the significant correlation with distant metastasis free survival (p=0.262) .
Conclusion:

Hsa-miR-155-5p on untreated primary breast tissue, and its combination with hsa-
miR-150-5p and 20b-5p may have the usefulness as a biomarker for early detection of
BCBR. Prospective exploratory analysis is warranted to elucidate this issue.

EXO12-1

EMBER-3 Japanese Subpopulation: Imlunestrant and
Imlunestrant+Abemaciclib in Advanced Breast Cancer
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Background: EMBER-3 (NCT04975308) is a Phase 3, randomized, open-label study of imlunestrant
(imlun) monotherapy, standard-of-care (SOC) endocrine monotherapy, and imlun in combination with
abemaciclib (abema) in patients (pts) with estrogen receptor-positive (ER+) , human epidermal growth
factor receptor 2-negative (HER2-) advanced breast cancer (ABC) . Overall data were presented at SABCS
2024; Japanese (JP) subpopulation data are reported.

Methods: Pts had ER+, HER2- ABC with recurrence or progression on/after an aromatase inhibitor, alone
or with a cyclin-dependent kinase 4/6 inhibitor (CDK4/6i) . Pts were randomized 1:1:1 to imlun (400 mg
once daily), SOC, or imlun+abema (150 mg twice daily) . Primary endpoints were investigator-assessed
progression-free survival (PFS) for imlun vs SOC (pts with ESR1-mutation-detected [ESR1m]; all pts) ,
and for imlun+abema vs imlun (all concurrently randomized pts) . Safety was assessed. Results are
descriptive; the analysis was not powered for statistical confirmatory testing.

Results: JP pts (N=79 [9% of overall EMBER-3 population] ; imlun, n=31; SOC, n=24; imlun+abema,
n=24) had a median age of 66.0 years, 21 pts had ESR1m, and 17 pts had prior CDK4/6i treatment. For
imlun vs SOC, median PFS (mPFS) was 11.1 vs 7.0 months (hazard ratio [HR]: 0.26; 95% confidence
interval [CT] : 0.05, 1.31) in pts with ESRIm, and 11.1 vs 7.6 months (HR: 1.22; 95% CI: 0.59, 2.50) in
all pts. For imlun+abema vs imlun, mPFS was 11.2 vs 11.1 months (HR: 0.75; 95% CI: 0.34, 1.66) .
Treatment-emergent adverse events Grade >3 occurred in 10.0%, 12.5%, and 60.9% of pts in the imlun,
SOC, and imlun+abema groups, respectively.

Conclusions: In this small sample size of JP pts previously treated for ER+, HER2- ABC with ESR1m, imlun
improved PFS compared with SOC, and a modest positive trend for combination therapy vs imlun
monotherapy was observed in all JP pts. Efficacy and safety outcomes were consistent with the overall
EMBER-3 population. Follow-up is ongoing.
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EX012-2

Valemetostat and T-DXd for HER2-Low, Previously
Treated, Unresectable or Metastatic Breast Cancer
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Background:

Overall, ~60% of breast cancer (BC) cases are HER2-low, which is associated with poor outcomes.
Trastuzumab deruxtecan (T-DXd) is a HER2-targeted antibody-drug conjugate (ADC) approved for
patients (pts) with HER2-low BC previously treated with chemotherapy in the metastatic setting or
with recurrence <6 mo after adjuvant chemotherapy. In the DESTINY-Breast04 trial, T-DXd
significantly prolonged progression-free survival (PFS) (10.1 vs. 5.4 mo) compared with
chemotherapy (HR 0.51; P<0.0001) .

Valemetostat (Vale) is a selective, dual EZH2/1 inhibitor approved in Japan for patients with
relapsed/refractory (R/R) peripheral T-cell lymphoma and R/R adult T-cell leukemia/lymphoma.
EZH2 regulates gene expression, including SLFN11. In response to DNA damage, SLFN11 binds to
chromatin, blocking replication, and inducing apoptosis. Inhibition of EZH2 with Vale may upregulate
SLFN11 and sensitize tumor cells to DNA-damaging agents, e.g., ADCs.

Study Design:

This phase 1b global Master Protocol study (NCT06244485) explores Vale + T-DXd in HER2-low
(IHC1+ or IHC2+/ISH-) , unresectable/metastatic BC with <2 prior lines of chemotherapy. In the
US and Japan, ~70 pts will be enrolled per sub-protocol; pts with hormone receptor+ disease must
have progressed on, or would no longer benefit from, endocrine therapy.

There will be a dose-escalation (Part 1; ~30 pts) and dose-expansion (Part 2; ~40 pts) . Part 1: pts
will receive Vale 50-200 mg orally QD (continuous) and fixed-dose T-DXd 5.4 mg/kg IV Q3W until
disease progression. Dose-limiting toxicities will be evaluated in cycle 1 (21 d) . Part 2: pts will
receive Vale + T-DXd at the expansion dose identified in Part 1. Primary study endpoints: safety and
tolerability in Part 1, and overall response rate (ORR) , safety, and tolerability in Part 2. Secondary
endpoints: ORR (Part 1), pharmacokinetics, PFS, duration of response, and overall survival. The
HER2 expression and clinical response relationship will also be explored.

EXO012-4

HER2-low and HER2-ultralow status determination in
HR+ metastatic breast cancer: DESTINY-Breast06
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Background: In DESTINY-Breast06, patients (pts) with a history of HER2-negative status by local
test were screened; pts with HER2-low (immunohistochemistry [IHC] 1+, 2+/in situ hybridization
[ISH] -) or HER2-ultralow (IHC 0 with membrane staining) metastatic breast cancer (mBC) by
central test were randomized to T-DXd or treatment of physician’s choice (TPC) . T-DXd
demonstrated a statistically significant improvement in PFS vs TPC in pts with HR+, HER2-low mBC
who received >1L of endocrine therapy and no chemotherapy for mBC; outcomes were consistent
for HER2-ultralow. Clinical validation of local and central HER2 scoring was performed.

Methods: HER2 scores were centrally determined using the VENTANA anti-HER2/neu (4B5) Rabbit
Monoclonal Primary Antibody (Roche) assay, and an on-market HER2 ISH assay, as applicable, per
manufacturer’s instructions. Samples from pts with metastatic disease were tested. Concordance
between local and central HER2 scores was assessed by overall percent agreement (OPA) , and
subgroup analyses of PFS were performed by sample characteristics.

Results: Valid central and local HER2 test results were available for 1629 pts; central tests found
12% IHC 0 (absent membrane staining) , 21% HER2-ultralow, and 67% HER2-low. OPA was 78%
for HER2-low. Of 349 pts scored as HER2 THC 0 locally, 85 (24%) were centrally determined as
HER2-low and 140 (40%) as HER2-ultralow. A PFS benefit with T-DXd was consistently observed
across subgroups.

Conclusion: Pts with HR+ mBC determined as HER2-low/-ultralow using the VENTANA HER2 assay
derived clinical benefit from T-DXd, irrespective of sample type used to determine HER2 status. Of
note, 64% of pts with a local HER2 IHC 0 score were classed as HER2-low/-ultralow by central test.
It may be advisable for pts with HR+ HER2 IHC 0 mBC to be reassessed to determine T-DXd
eligibility. As the HER2-ultralow cutoff is not part of standard clinical practice, increased awareness
of low HER2 expression levels is desirable.
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EXO012-3

Pembrolizumab or Placebo Plus Chemotherapy in
Early-Stage TNBC: KEYNOTE-522 Japan Subgroup
Analysis
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Background: The phase 3 KEYNOTE-522 study (NCT03036488) showed statistically significant and clinically meaningful
improvements in pCR, EFS and OS with the addition of pembrolizumab (pembro) to chemotherapy (chemo) in patients
(pts) with high-risk, early-stage TNBC. We present EFS and OS results from interim analysis 7 for pts enrolled in Japan.

Methods: Pts with previously untreated TNBC (stage T1c N1 -2 or T2+4 NO - 2 per AJCC) were randomized 2:1 to
receive neoadjuvant pembro 200 mg Q3W + chemo (4 cycles of paclitaxel + carboplatin then 4 cycles of doxorubicin or
epirubicin + cyclophosphamide) or placebo (pbo) + chemo. After surgery, pts received pembro 200 mg Q3W or pbo for
up to 9 cycles. HRs for EFS and S (95% Cls) were based on the unstratified Cox proportional hazards model with
treatment as a covariate. This subgroup analysis was conducted on the Japan population. Safety was assessed in all
treated pts in Japan.

Results: 76 pts were enrolled in Japan (pembro + chemo, N=45; pbo + chemo, N=31) . At data cutoff (March 22,
2024) , median follow up was 76.3 (range, 66.0 - 81.8) mo. Median EFS and OS were not reached in both treatment
arms. HR for EFS was 0.54 (95% CI, 0.20-1.50) . EFS at 5y was 84.4% (95% CI, 70.1-92.3) with pembro + chemo vs
73.2% (95% CI, 53.4-85.6) with pbo + chemo. HR for OS was 0.82 (95% CI, 0.22-3.04) . OS at 5y was 88.9% (95%
(I, 75.3-95.2) with pembro + chemo vs 86.5% (95% CI, 67.9-94.7) with pbo + chemo. Grade 3/4 treatment-related
AEs occurred in 82.2% of pts treated with pembro + chemo and 76.7% treated with pbo + chemo; frequency is
consistent with overall population. There were no grade 5 AEs.

Conclusions: The magnitude of EFS and OS benefit favoring pembro + chemo among pts enrolled in Japan was
consistent with that seen in the overall population. Similarly, the safety profile of pembro + chemo was consistent with
that in the overall population. These data support the use of pembro + chemo in Japanese pts with high-risk, early-stage
TNBC
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EX012-6
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Survival:iaPFS) T 3. OlympiAD (phase III) itERDPFSHhIR{ET.0N'A & AHAFE1554E
BITEHENDI5%EBEXM LD, iaPFSOTRYENS.9 -8.4 # BDEHATHNIE. HiF
KT TAS/NUTHENCERAEN TN YT 3. BIRGHEER G, A5/(UTRES
HOEFHRE (Overall survival: 0S), JBEHIEFE TOHRE (Time to treatment
discontinuation: TTD). iaPFSICH#&7% kI TIRRREFNRFORT & Lz, RREDR
& LT, Grade 3 EDEM - Bl - IBMHOREZE, 8l - HEDOZEREZMTT D,
EMEREBIEE 15561, A3/ T ORRRIEMMER SHli 9 2 /2 (CITHNIZRImELUCYRER
(phase IIIb) Z&E(C, JAES1 >(d. 1LRAERES0/1556] (51.6%). 2-3KAH75/15561
(48.4%) OEHRFAH EHEUIZ.

[BRIRR] 2023F4AN52024F2H DM, 32658 & D 165HIN B RSNz, KIGE - X
BEEHIIR<. 2H2ZLERITERE Uz, BREDOAS) (U TERINLE. ARET
#110/165%1 (66.7%). AFEH51/16561 (30.9%). AERI4/1656] (2.4%) THD Iz,
BAIMEETHEOA BB E561522 U (HER2BZM36, 4amb26l). BahtminsgREd
1606, ;BES > DOMERIF1IARES1/1606] (50.6%). 2-3XEH79/1606 (49.4%) T
HD. BEBDOEFRATHOIZ.
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