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(57) Abstract: Disclosed is a method and a kit for predicting (or diagnosing) a breast cancer prognosis (for example, whether the
cancer is recurring) through the analysis of protein-protein interactions from among proteins associated with breast cancer and/or the
measurement of expression levels of the proteins associated with breast cancer, or for providing information for the prediction (or
diagnosis). In addition, the present invention relates to: a method for predicting (or diagnosing) a breast cancer prognosis or whether

breast cancer is recurring or for selecting a patient suitable for HER?2 targeted therapy, through HER2 protein expression level; or a

method for providing information for the prediction (or diagnosis) or selection.
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ANEoR Bt

Only the membrane staining intensity and

pattern is evaluated

using the new recommendations of the American Society of Clinical

Oncology(ASCO)/College of American Pathologists

(CAP) (2013 update,

from 2013.11.01): Circumferential membrane staining that is complete,

intense, and within > 10% of tumor cells results in a score of "3+".

Circumferential membrane staining that is

incomplete  and/or

weak/moderate and within > 10% of tumor cells or Complete and

circumferential membrane staining that is intense, and within >= 10%

of tumor cells is scored "2+". Incomplete membrane staining that is

faint/barely perceptible and within >10 % of tumor cells is "1+". No

staining is observed or membrane staining that
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faint/barely perceptible and within >= 10% of tumor cells is "0". A
positive test is defined as staining of 3+ score. The score of 2+
1s interpreted as equivocal. And a negative test is defined as
staining of 0/1+ scores.
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oA A1 SEd L A2 DR Alolo] YR wHA)E wiAR F
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Fe2gL FHEA (single molecule) ¥Wrg (1 Ext9 Al gwWAaz ]
w2+ A2 gl F 7o) whg)d = g
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A A A AFEE HER2, N2E=ZA 484 (ER), PD-1, (D3e,
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A, 7] HER2E GenBank Accession No. X03363.1 5ol A FH+E
FHUEIE ME RNA)O 9Fte] d3std ZHPelol=d F Qo).
EGFR GenBank Accession Nos. JQ739160, JQ739161, JQ739162, JQ739163,
JQ739164, JQ739165, JQ739166, JQ739167, NM_005228.3, NM_201284.1,
NM_201282.1, = NM_201283.1 Tol A|TE FEHALE|= AL (mRNA)
95t d53td ZEHPelol=d 4 9Yt}. HER3:= GenBank Accession No.
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EPeol=d F Uth. PLC-gamma (ZA2FEFstolA] € (PLC)-gamma;
Z, PLC-gamma 1)< Iz, %ol 59 94FAF, vh$x, HE 9
AR T EFFERFE fHE AY F gon, oY, GenBank
Accession No. NP_002651.2, NP_877963.1, NP_037319.1 %o AFd¥
olu| At MEE e dwld, TE o]9 SH2 E=9Q1(Src homology 2
domain: N-terminal SH2 domain % C-terminal SH domain % &} o]A<&
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Aok, EG, A7 Al gz A2 WA 7o) A olE 719
ZAH{HQA ZAdE ol T o wWEd (A3 gwd; Al 9o
Aeets g, o] AL A2 wiF e A3 dde Agse dwMAY
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2 HAANA AFdEHe BHA FPH = A1 g (HER2)3’+ A2

o3 (Y, HR2 2% FA) 29 gud-gug
wAE 2E AX =

= XA st AA
vitro)ld  FdHe AL F Jdg. =3, B
FHAN FRHEE Al 9@l (HER2)F A2 @
dHiA-gild As5ALS SHe dAe 2
tiste] A 9 == ME 9 (in vitro)ollA £ 5

ojs, vwd-gud JEHee SPse

9 TF= /‘ﬂ X 9»] (in
WA A A AFEHE
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(3) @A (2)llA Dojzl HSEZRE NIE =Hse= 9
gl d-gy 45g 53).
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AL+ A3, 47 Al 99d ddF] g Azge DA (3)dA
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A7) Al G A2 HER2E 4 Ao

271 AESH ARE Y SFAZFH 29" AE (d3Ad,
dAE), 24 (dAd, gx4), 47 AX e 249 Fdl=, Hd=,
EE FEE, AY (d2d, 89 (AE, €%, == EF), @Y )<

o &
b
TV

dzA)Q 44, BH4E 93
125 mn® ©]49) =Z7lold Fata, 13 A dad 23 A5 ¢ F
125 mm® ©]4+9] oF 1/50 WA oF 1/75 AR & F o}, old AgH=
AL oy, AESH A7t AE (AT AS, 18 SHo "o
AE AZ9 Fe ok 10 cells WA 10° cells, ¢ 10 cells WA 107

[*;
Al
—
(@]
w

cells, €F 10 cells WA 10° cells, < 10° cells WA 10 cells, &
cells WA 107 cells, & 10° cells WA 10° cells, d#Ad °F 10*+50

cells AEY 4 £ oy}, oo AFHE AL ohs, o] Lyo] &t
(o]

P

AR Al dJstel gasA AR

o 9,

Lo or

B g Z2/EE A8E e A

ke
|r

_Or’_
Hete] o % (A, AL AF)E A5
o

| d 25
Bed). @ dedA, A7) J1Re, BA 239 HE §o)dE 1o,
e FEEo] QA FF9 BL FEL AXsE Y EE (F 1.3)
o AEL F k. @ delA, F7] 71/ FA ¢k 0.1 WA F 1
W= ek , 0.1 WX < 0.25 mm, =& oF 0.13 WA o

5 mm
0.2l mm A=Y F Jo, ZHEo] & 1.3 WA 2 2, ok 1.3 Yx <

% =2 :
dAd g (FHE: o 1.52), 49 T2o= o|Fo3 TolA Hd=d
AZ2RE Lo AL =+ Jou, old AFH= AL okdn. A7
BE e A5 FFo] FEHLE AMSHE EE FHE R RAY T
peH, JAdAad, 4 Bd, €ol= EHY, AE =#d, ool I

MAGARE, BAR lEEE) 59 ¢ Aoy, od AwdH: AL
ot FFAUA BRA, A7 A=r 28 % o Aw2PrE
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&7 Al Sl SolHoz Asts =22 Al @ (HER2)
Eoldog ZAFJT F Yv EE EZZRH Ad"E AY + doH,
AW, A1 SWMP EolHor Agde FA Ee o9 FAZAITH
(AAA, FAQ scFv, (scFv)2, scFv-Fc, Fab, Fab' % F(ab')2 %),
Fete (dWd e HAERD), AFA SFE TOE o|FRA oA
AEdE 1F oldYd & Ao, o of, 47 Al 9udd Eojdoz
A% 222 Al 9wdg A2 ddHge JsALe st I
79, &, Al @A A2 dWdo] A5 AL(AR)ste FH7 ofd
FoolA Al ddy Agsis AY 5 Aot

d delA, A7l 71He ] Al D] Boldo=z Agste
AEed 52 (d7Ad, &4 5)& FTdo T3(A)37] Yot A3
FHAEHAY, ZWH AR A7) Al d@de] Solxdozm AFsI:=
=40l 289 AY F Advh. A7) Jlgo] BHEAMAZH S, AV B
L] A7) Al d¥lde ooz AFgsE HETH 2 (dAU,
FA )& AL F Jd' ALUE 2 EE FFEBE A (9Ad,
E¥)E g oy, d7ad, gusi=r], stEELT] € o}t 2 o] R
TolM HA8E AE7E It SAFER MYUE F Atk d FAANA,
471 gHslEr], FFEEA7] E olRlZ|E o]Fojx  FolA AM=d
2AE871E 3

¥ste SgEL vlolQH¥l(biotin), ABHLHEW  (Bovine
serum albumin; BSA), Hlo] Q § o] 2%4 A 2
ZzlddZ2] Z(polyethylene glycol; PEG), wlo]lQ®lo] ZAI=H PEG
(ZYoldd e F-1o] ¥, PEG-biotin), Z&H)E (e.g., Tween20)
TOE o|Fo FoA HAHEH 1F oY F o od AFHE AL
ofut}. A7 Z2H AY®E  71#e FEH|d(neutravidin),
ZEFEB| d(streptavidin), oM d(avidin) TOE  o|FoF  FolA
AgE 1F ool F712 A (drddg, =x)2 + U,
A (2): Al guAs A2 @A WS AT E T
&7 A (2)=, 27 E¥E Al deido] nAH

28
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AZ2 FA dF2 ALLste A AV Fde ue oF 520 A oF
560nm, VY AZZ HM FFS ALt A A7) YUY 32 ¢F 350

WA ok 400nm, FF AZ2 HEM FFES A= AS AU FLY
2 & 400 WA oF 450nm WA HAEE + ok, @A AP
F2 A7+ g 244 dig 233Y + do.

A FAdA, @A (3)9 gHA-gwd Adsdg SH dAE
AWAL 8% dAvu]Z(Total Internal Reflection Fluorescence (TIRF)
microscope) ¥ Fx3 dvE T& AHEstd FdA& FFst, T4

SE FEd FRE F dv. ©E ddA, A7)
ARkAL g3 @u|Fe] AE FASE A FF Jider, dAdd EMCCD
(Electron-multiplying charge-coupled device) Ztdlgt X  (CMOS
(Complementary metal oxide  semiconductor) Zhu|g}tE #3235l
AHETOEA, B TF R FF A5y JAst 2/EE ARS FIT F

.

—

A7 wA (1) EE A ()9 J1wE dual @03
AAAAT, AL @EAA FQ9 ©

Ee Az, 718, 3Y 379 M2 AAT + o) 22 F Ao
W) FY2 HolAY £ dom, Fd AZle % 0.5 mW WR] 5

2 ]
mV, & 0.5 mW WX < 4.5 mW, & 0.5 mW WA < 4 W, ¢ 0.5 mW WA
¢k 3.5mW, 0.5 mW HA 23 mW, &F 0.5 mF WA 2 2.5 mW, < 0.5 mW
WX k2 mW, & 1mW A X5 mW, & 1 oW A < 45mW, ¢ 1 mW
WA ok 4 mW, &F 1mW HA < 3.5 mW, &F 1 mW AR 2 3 W, & 1 oW
WA k2.5 mW, & 1 oW WA F 2 oW, &F 1.5 mW WA F 5 b, &F 1.5
mf WA 2 45 mW, &k 1.5 mW HA 2k 4 mW, ¢ 1.5 mW WA ¢k 3.5 mW,
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HJEEE AMgsts B AZIZE A F9e ARE 7 AE)d HERA

g% Fder (Y, B AAdEhE 3 AZE BI(EES

" oft
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30,
2
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(&
=
ns
oft
br
i
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]
=3
o,
2
i)
19
Ny
=
AC
0q
e,
)
=

A 248 5 Jdok. A9, 1 ZHd 7
A

=& A AH= AE7F 84 HH, °olE
szl flste] o)A HAE FolAY, FF sidcte FEE ¥4 F
Atk A g, 1 ZEAd B3 =FANES F 0.0012 WA oF 5%, %
0.001% WlA oF 3%, < 0.001% WA < 2x, o 0.001% WA < 1%,
% 0.001% WA oF 0.5%, 9 0.001% WA < 0.3%, 2 0.001% W= <
0.1, °F 0.01= WA o 5%, 9 0.01%= WA < 3z, < 0.01% WA <
2z, ¢ 0.01% WA oF 1%, < 0.01% WA < 0.5%, 2 0.01% WA <

0.3%, o 0.01% WA 2F 0.1%, ¢ 0.05% WA <& 5%, ¢ 0.056% UlX
oF 3%, <F 0.05% WA < 2%, < 0.05% WA < 1x, ¢ 0.05% WA
°F 0.5%, 2 0.05% WA ¢ 0.3%, ¢ 0.05% Wx] ¢ 0.1%, ¢ 0.07=
WAl ¢ 5%, ¢ 0. 07 WA <F 3%, <F 0. 07 WA <ok 2%, <F 0.
072 WA < 1%, 2k 0. 07% WA <k 0.5%, ok 0. 07 WX <k 0.3%,
°F 0.07% WA ¢ 0.1%, & 0.1% WA < 5%, < 0.1% WA < 3%,
o 0.1 WA oF 2%, < 0.1x WA o 1%, ¢k 0.1% WA 2 0.5%,
= 9 0.1 WA 9 0.3x%, dH@Y F 0.1x2 & F Jou} o]
gEE A2 olyy,

ATy, EMCCD ZHHlztE AMgste AS, EX EF (9749,
eGFP)Z5E A4 E FA(photon)E= EMCCDE AAE F3 AE ul# o

o

2
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t} (FAd&3, photoelectric effect). o] w), Fx 1/ F
He AAe] ArE gain & T VBT + AW, 2B Y gaingho]
F=TE A Ul B AEEs AR sk SoluAM, EMCCDY =T
FoMAl= FAlol background noise® A FI7FEE  signal-to-noise
Hlgo] Fasttt, o FACAA, 43 signal-to-noise H|ES A7]
Ate], gaingkS °F 10 WA oF 100, F 10 W= °F 80, <F 10 Wi=] °F 60,
F 10 WA <k 50, F 20 WA <F 100, < 20 WA <k 80, °F 20 WA <%
60, °F 20 WA ¢ 50, <F 30 WA °F 100, °F 30 WA <F 80, F 30 WA
°F 60, = o 30 WA oF 50, AW, oF 40 A== AT £ AAT,
°of ¥YHA &1 Jtdete) B=E, F9, FH 7F Y, xolz, AE

= 9
complex8t21 %= §)2 74E T3}
AEee & Jon, ol vld-gwd 43238 HFEF How B
T A,

TOE dolA, DA A FHE ¥F ANE SAHA FAES
1

o] g3t FAHFORN T-pu 3
oA (4): ABSE AR welF W/me Al BuD el gy

Sa-gud 45ag £E 24 (99 )
9A WE BA @elN ZAY ABE olgse] wA (DA

A7 ABRA Az 9P WEE 4y 42HE A= U9 Al
1Y

ok

jm
wnge) g Wd wwd-uNy 45g £28 FaE 9AY £
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BERY AR D/EE AL A w9l ojd wwd-tag
A5G SEold L ABHA AR Q/EE Al DuLY BAY (B9
% EE BE (AW, Lg/m)el AT 9A Q)N SHE Az

(AT EE= AT A7)Y AFsE S dusts Ao,
(a) @A )M SAE Azges AEdY A5 R/Es 47
14 Als e Al gude & (FF, 5 BT FFAUI)E Yro

F (3%, BE EE FU5) Z7}) m}% 741 (3)011*1 249 A5
(

[¢]
d (TF, 7= = FFI)E X%Qi st3, oA el =HE
AEFS yghoz dto dojg 2=z 7]e7)& T3t

o

2 24 @At wA @14 38 AzZe wA (DA Asd
e Are HEFF, FE TE FRUT)0T UrE S T

A (DA ALSd AESH Al
FFNE) 02 FALY,

= @A (DA (DA ALSd
FFANE)0E YFo] AEEH
gA (4-1), 2 A7 9A 4

g 47 Ag%d
—

d
B ANBY ¢ (5%, FTE EE
Al S dF Azge
DelA dojxd BESH Alg

¥ 3 (normalization)dt= ©HA
A7 Z2E3 A= 94 (i)dlA 9] HER2
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= Z23& A8 2 AA 9wd ¢ =
FEE €A FAR FYEIA 2Fo M= ALY F AY. o] A,
GA (DI G4 (IDolA e EF3E 3 AA d¥ad & = e
A2 FYAY vE2A4 & F Uo T3k, AV ZEFE3IE Y3 AA
gl G s T AR I FYSEE dY=E FHE3 A F+ o

B iAo A, HER2, HER3, EGFR & ¢ w©wize w3 5 T+
gl dol oo AESH Az Yo dwiz ¢ uid £ Ju, olE
EA4AQ BE WHo g =4 £ glod dAY, BEAFEA WAEISYH
(AW, quantitative western blotting), ELISA (enzyme-linked

immunosorbent assay; direct assay, indirect assay, sandwich assay %)
T2 AEetd SAHE £ o, ol ATEHE AL oYtk & oA,
}7] @ildd] SHoldoz Adste EZol 1AHsE s AES
55 Agstd A7) @Wd s v|dd 1383 Al7]a, 74 ®X

A (detecting antibody)E R7Isl FEX oA ZAFG= AIZE
Aoz 47 @lidEs ZFE 5 Yo, od AgH= RE of

O doA, FWHol HER2 vwWlAo] Eo]zxoz ZAgst:E EZo

oX,

it
oy
e

A

—_—

e ook
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A FA Aol A,
il Total Internal Reflection
23 dn74d (3 € FFAs
tate, FF FhdEr, d7A% EMCCD
charge—coupled 7} 2f CMOS
(Complementary metal oxide semiconductor) 7tdlgtE F712
Fd FF 2 FF A5y I4s /e T N
Fdo 3, A7), % FHe 53 21 (dAad, 1 ZH9E
dolA ¢, Jtele}t gaingt, T 229 ZdY )L

A whst 2o,

Fluorescence (TIRF) microscope) FE+
AE8)S EFetAY, 4979
(Electron-multiplying device)

AFe 59

(2 &3]

2 BAMAAM ATHE UL 2AY niolontAo LAFES
SAsAY Z/EE 7] bloleriAY AszAgse @A 7 PPIE
S5t AAdezA, id #FAY dF, 53 AL AFE U
AFsAY, @2 A e XNE8HL ARsd 2o a3 A=
Age THE 5 JAES =22, 32 AAAY 238 855 93 Aa
NNeE2A F8E A0E JigdEn

[T 7rag Ad]
T 18 guwld-guid A5z (PP]) A W] #3 mA Lot
T 2a¢ ¥ AAdA 737/ RBZo| sl =A== HER2-PLCGL PPI

30

countE e
2b+
countE e

s
-

g =z o)},
A AAldA 737 ME st ZAHE EGFR-Grb2 PPI
I Z o},
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T 3at ¥ AAdo]A HER2-PLCGL PPI count>0¢] ABZo] thald]
= H F& Yehd Z#izot (HAML HER2 #d FF
Ba#S Yeda, F&2(X3) duie A 5L vErd).
T 3bE o AAdolA HER2-PLCG1 PPI count>0%! A%
HER3 &d FFE& Yed agZolnt (ML HER3 ¢d FF
S ez, 33 GgEEE 2A)E A 35S Jehd).
E 4ac 730 A& dHstqd FAE EGRR 2d FES UEW
JPzoltr (HF Y
A1) AA
Deviation), ‘31%9_3 E A% mq}: A &
L 4dbe 730 AEe distd SAHE HERZ2 2d FEES UE
aJgzoltt (F& AL AA HZ9 4
A(2)e AA A
Deviation), Bl 22 ¥ A|S Tt

T dex 7370 A
)

3]
2
=
ol
s

=59
33k

oz flo

i

lo

]
L5

=

s

i,

reh
2 filkd

aHZoIT (FL AL AA WTY R FE FF I, =4
A(2)L AA AMZ9 HER3 ¥d ¥ HILHIESHA (D: Standard
Deviation), HIE 02 E A3 Zd= At

= 5% 7370 ¥ 5 HER2 =4
=74 ¥ HER2-PLCG1 PPI countE Yebdl @) Zo|c},
%= 62 ROC curve analysis 23E YER 1@ Zoj),

Sy
e
S
ofl
£y
)
L
oF
rO
e
it
-
=
o
£

2 71E9 IHC BAHOo=Z HER2 Fo] 0 £ 1 (HER2(-)=E
g
A% 238 HoFE g Zoltt.

j
#2ko] HER2 &2 B HAA A AFE HER2 F 54 WHo=
2
=

82 AAld 119 7279 A FAT ARA o] AA=
Qe A S R)F AL F& vA )y
= FAA A AFTE HERZ +F 5F WHoz X3 AxEs
HoFE aZolg,
= 95 AAd 1244 EAHE A HER2 RHFFEo] 7|EFFRY
FohA LYPToE EFE AT (high risk; FA)F HER2 LA FF0)
ZNETTRY dobd AYEToR ERIA FAF(low risk; AA)9

=

38



WO 2020/080891 PCT/KR2019/013761

AM&E (Disease Free Survival) 50| &4
T 102 1387 U AZol g unY@dF(high risk) =
ANDT(low risk) £F 2% 4 ALES BAFT,
T 112 AAld UMellA SHE
5 Eobd RPWTLoE BFHY BAT(high risk; FA)I HER2 BPFFo|
NETTRG Yol AYPFer EFF FAF(low risk; 2
AEE (Disease Free Survival) Fo]& w43 2%4E Yed agZolt.
£ 125 B wAMd AZ® HR2 2 =3 e

HoET,

10
CEEREREIELEE)
2 0we sy AAAE B H% A 49 Roh}, &
o) AWt 5] Az FAHE L ojg,
1s AN 1 3 BB Zu)

ER(estrogen receptor)/PR(progesterone receptor) %A 2 HER2

£ (HER2 IHCHAMOlAM 0 = 1 @A ZAA|; ER/PR+, HER2-)oZ A w
St B2 739e 7209 23 2AE AF, o] FoA 189
& o] AgH AOFE FHEAHAUT. 7] 73%H <2 ER/PR+, HER2-

A o el

20 BAEZEEH FEHE Y 22 AF (AEAMEEY AT FHEdd
Z
)|

(B 1 3x)

(%1
AE TC (%) AE IC&®| BE |TC (%)
40 80 24 70 68 70
47 80 25 70 78 70
52 80 26 70 1 60
53 80 27 70 3 60
62 80 33 70 4 60
63 80 35 70 5 60
73 80 37 70 10 60
79 80 42 70 14 60
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6 70 43 70 | 17 60
7 70 45 70 21 60
9 70 46 70 22 60
11 70 o1 70 28 60
16 70 55 70 29 60
19 70 61 70 39 60
48 60 SPBCA69 80 44 70
50 60 SPBCA70 70 60 70
54 60 SPBCA71 70 80 70
58 60 SPBCA72 80 66 60
59 60 SPBCA73 70 70 60
20 70 67 70 72 60
74 60 SPBCA74 70
75 60 SPBCA75 60
76 60 SPBCA76 70
77 60 SPBCA77 9
8 50 SPBCA78 70
12 50 SPBCA79 90
31 50 SPBCA80 80
69 50 SPBCA81 70
(&7] ®AAA, F& SHE BAE AZol HFwgel AEd

TC: Tumor contents(%): &G FA oA LM E/AuAE H|E)
(o]

371 EHE o3 e 22E 20 m’ AR Fo2 FHso,

x4
mortar)ol &#Fi, &7} T U EEL ol&d F FHE ZA
FHEG. o o, X2 ADAE FASE Ao
Fa3t. o] g 2HAZ HA st9, &3 Wy JHe
AR A 9 gshr-go] HAugt &Rz dojd & JEF 519
371 EvlE T2 20 m'F &3 Mo (50 mM HEPES-NaOH (pH
7.4), 1%(v/v) Triton X-100, 150 mM NaCl, 1 mM EDTA, 10%(v/v) glycerol,
1% (v/v) protease inhibitor cocktail (Sigma, P8340) 2 1% (v/v)
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tyrosine phosphatase inhibitor cocktail (Sigma, P5726))Z < 200 ulL

AE Arbsta, 4T BF A A7 B¢ AE FAA7H d-gA H .
A vk F, 47 wbeE] tisked 15,0008 2 4T zzCA

1083 A& E Fhsvt. 1 5, Jter g2 BE (pellet)S W,

Aol ASAAA BBFAT

o:
o
1=
w
=
o]
@]
=
=
o
=
8
=
rEl
tlo
N
ol
ol
£
Iy
o
>,
g

ARl 2: A2 @HE F)

B AAddAe 47 ZAld 194 Fud !
Al G F(EGFR, HER2, HER3)Y} Hz&Este d¥ido] Hs3 oz
F&ste 29 A2 gRAL Fyjste FAHo] A A,

B AAdo A dqAHE A2 diFdE ol & 20 A

EAEF 2 vl g
LR Accession number i
(dA)
PLCg  (NM_013187.1) FolAl 545-765
olu| Ak TEE NP_002651.2 FolA 540-
PLC-gamma—-SH2
765 olu]xibe GZEEe YAEAS
cloning 3t Al& pEGFP-C1
Crb Grb2 (NP_002077.1) AHA  sequenceE | eGFP vector
r
cloning 8l A& (clontech)
Human PI3K regulatory subunit alpha
PI3K isoform 1  (NP_852664.1)2] A
sequence® cloningdle] A&

371 £ 20 Z71AE A2 Sd A7) dig A E S HEK293 A X
(ATCC) o Fustx wigste, A2 @RS TIAART. 2443 wig &
AEE TR &, F4e Foz Pujsty -80Co| RHs .

471 AME] E3H(50 mM HEPES-NaOH (pH 7.4), 1%(v/v) Triton X-
100, 150 mM NaCl, 1 mM EDTA, 10%(v/v) glycerol, 1% (v/v) protease
inhibitor cocktail (Sigma, P8340) % 1% (v/v) tyrosine phosphatase
inhibitor cocktail (Sigma, P5726))& Yo FUAY. L X9
AR A (Triton X-100)= ©Hd 4328 Wad ¢ glomz, oA

5x10° cells Z-& 1 9] MEo] tfate 60 uLe] §3l4S T3k,
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HolA" S Tl TAUS 47 dolz wkg EIFE U9 HEES
EF ZoF &, o8 €5 Hd &3 Z cold block (0-4T)e| HFA3IHA
Z 308 WHEAIFET. o] W 108 Foz FUHQ o)y s =5
EYAoR e BFE st AWEGA 9F &3 ukgo] s
PoIUEE sqith

308 ¥ & YJARYE FPsgch (10 min, 15,000g, 4TC).
B

2|11 (pellet), T8A% (supernatant) AL <3l

=

F8d 60 uLE Fdtd 140 uLY dilution buffer (50
mM HEPES-NaOH, pH 7.4, 150 mM NaCl)ol H7lsiFdch.  ol&2A =
HFHOE 0.3% Triton X-1000] ETH A 2pmAo ZajAs AL
Ath. Fluoremeter® o] &3t | 2vtwide)] RAyH FPdhwz =

SASAT. o 2T A" 339 A2 9WA9 Fxs iEF 400 WA
1000nM 9 HE SHEHAUT.

AAd 3: 7|89 F]

Coverslip& 3k SF/FFE z e =, piranha
solution(F4t: A4ty 4 = 2:1 ~ 3:1 (v/v))& o83t A3 ct.
A A3 coverslip EH] thsle] aminopropylsilane$}t polyethylene glycol
(PEG)® biotin-PEGe] 100:3 H]&=Z 4I<l PEG EFHRL 2 A st
A8 T3 oh. Biotin-PEGS] H]&-< 100:3 o]AY 4 Yr}.

2A1ZF ¥k % 33} FRTE MHE H PEG ZEE W
A ste] 20Tl A AFGAIZEA] B @S

571 A@ddAe 471 F8E coverslip® o=l A9 e
ARt e, Ald Ao A7) coverslip® o}3d AFY 7BL FHE5
27U, PEG Z®e] B¢ H vE ZYHsn, 2HE FHE -20T
BaAste] ALE- A sFstd AFEsIRT.

o] BEHA

AAld 4: A1 99dy 2 @9z 7 giA-gdwd A5 FL
oju| 3
A7) FHlE )¢l Avidin AIEY @WAQ Neutravidin (Thermo,
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A2666)= 0.1 mg/ml 352 FU5Y. A2oA 108 v A7 £ 0.1%
Triton X-1000] E &= ution buffer & 10 ml AE H& &7]d 7|HE

A71 ERlE 71wl EFol HE A 1d9¥Wdd dig FAES
A3+ ol w, A&=E FA= biotino] FFHE FHIY Aoz

10 KDl = ‘11, £ AgddAMe 2 ug/ml AXE
AbEERon, WA 102 AEE Y. weF Biotino] HEH o

Feste Agols ol FAE olfse] Al 19w

L)
)
il
ol
N
()
it
¥
¥
o

o
D
o
rlo
ol
o
20
(i
S~

ol wj A" A1 Sl de] g FAE o E 39 FYFHA}:

15 [£ 3]
A1 Ny A A A
EGFR -EGFR &) MS-378-B0, Thermo
HER2 -HER2 A BMS120BT, THermo
HER3 S+-HER3 34 BAM348, R&D systems

A7l A7 A" 7B A neutravidin A Ho) AlLE 9 S
ol&atd MAUTE. 7] FH|H 7|Fol GA HAA 194 FH|E A

BNIE E¥n AT 23 FA9e FURAG. B9 wg Ae
O

20 Hk

B &, 78S 94 AAE AT 58 AHE 2o

dojx A2 vwd &

FAsth. AFH Al 9w %6H°“ W A2 g w2 ¥F

71FS 2 1-50 oM A}ol9] Zh(ek 3onM) o2 &gt A2 ©wlA =wr}

25 oM o]Fe] HW FFHw|HoA background noise7t AAA Hol A
FFANZE SAHs= WEst 9.

FFEn Gl 7I#HE nAGA 72 o|uAstY, Ztzke] A1 A /A2

II,

0 t
ol
[
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o] diz HolHE dith. A AFEE wolr] s, FY
ZA4A F 10719 o AN omAE FSstu, olg HFEI
HEZOE AMEE T

AR 5: Gid EFA] (PPI complex) £4]

Matlab Z=7T% (MathWorks AlF)elA AF=HE toolkitol 7]ukste]
@A ERAE 245

&7 AAld 4ellA dojrl FBFu|X= 16bit unsigned integer
FHo2 AGsAT. FF ANFTE eGFP (enhanced green fluorescent
protein) 278 dQom, A7l ASE #AZF37] Hid wHolAY FFE&
488nm=  SFSA1, eGFPY] TFALFE 112 A= FAATNZ] A5t #olA
FHE 202 2HEsto] ARESI. HAA ZHEd (10 ZEY) F, xuw
ZHade W, 1 ZHA-9 WA ZHU)Y olnAE HEshd
stupel olmAE AAEoH, o9 Ze HAFL well <delN YHE
#=A7tH  WE el —’E?— 1070e] olmAE HE3H ol HAHL
TP, 2 6 ZHd AEE W olfE, FAE Qe 7w
BEHAA LA B2t {‘li (autofluorescence)”t AFEFA|aL, eGFP
A2t FAHE FE AEst AMEEHY] Hdelt. o]gh o] AWEHE
2 oM x@/AANTE FHC weky g8d £ 9u. 2
Al el el A1 = EMCCD (Electron-multiplying charge-coupled device; Andor
iXon Ultra 897 EX2 (DU-897U-CSO-EXF)) 7lelalE Abgsle 1Zedw
EAE 0.122 3la, EMCCD gain #e 4002 3lo &3 olu| X &
At

Zol2E AAsZ] Hs, Z+ =Y v olge e Axs
BT}

(a) = A2e 45 FadolA Alzdn. 1 Z# YL 512x512 7)Y
a4z 7450 Yok, J1F BAL 7FOR QE%OZ 1), olgFZoz
117091 11x11709) F A A median ZES F8tZ, ©] median FE 715
Aol 2] o] A W} =1 H (Intensity_pixel)-
(medianIntensity_llxllneighborhood)]. 512x512¢] BEE Ao sl <

AxHE T3, Median filteringS S84 pepper & salt noise=

-

>

e W

aby
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AASA T
(b)) A9 AHIH oo R oA sigma=0.7, size=5x52] Gaussian
smoothingS 33+, oju|AE RF=gA wEo FAG.

(c) Threshold® A A3 Th. Thresholde AA o]m X oA pixel
intensity7} threshold ©l3t7} ®= pixel® % threshold o2 EF
TrEo] £t} (Matlab toolkito]lA local maximme ZE LnaZ&L
AFERH). olE B3l oA FHAZo| N wEoAA e Z
=&k (local maximm)& AAZY & vk, & AAdg o]u]a ZHNA
Al4-5 = threshold Zt& 700]t}.

FFAAd=RE Yors AzeE EAH 99X
@B (localized point spread function (PSF))E WAsl=d, o] PSF

B

Me(EdHd e FAHstaA st Al @¥dn A2 @wad 749 PPl
complex =7 (BE3HQ gholtk. 7] PSF g2 olzle} 22 A&

AXA ABESZAQ k¢l PPl complex o2 AIA| AT

(a) Local maximum® X& F3At (dE S, iHA row, jHA
column pixel). A 7]1&3d nvi9} Zo], &R FFATE 512x512 A
A 53 AX(EA BFAY] ol dHF 5x5 FA Alo]=, 1 pixel =
0.167 mlolAZW|E)d 2o FHHEZ, local maximme oW s
PSFE AEE & Aok, ol MatlabolA AFH= toolkitg o] gdta 78
T AUt

(b) A7l (a)llAl F3 local maximme] XA PSFEEE dAlsl
AAA ] gt EAAHLE AJG. ¢4 local maximm® 2 ZH(minimum
intensity value)E AHstz, A7] Aozl local maximum =94 o]

HAaguoh 2 9w 240 AgST. B AN AeE Hage

75013, o] L olAH I /x=EA /A TFE Ao weld Zalad &
Ak, HIFTHO=Z Ao local maximm FEE FAHo0F 555 Ao
HEE EHL F, o] 5x5 HAAA H7]o) 3 FALE FIFY

(centroid of intensity). o] wl, Falx 7] FAo] 71& local maximum

3ol thsted 0.5 pixel o] HojuvbAl =W (PSF =l gt 2D tiH o]

AlRIE), BAAA o)A & YFAsetn dastn BEA A A LA H .
(c) & Ho=g Mste] Rzl AA|

O:

rln
A
mlo
ol r
53
g
-
U2
"3
r o
R
o\
4
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ME&E Fslad, o] mW HojA PSE AA 7M$7F PPI complexd] 7M47h

e ZA5MA FFE BE Ao dgo A7) AAHL 35
TE F3 F, o]l FHEsl AT TEAFE TLIAY. o] zhol
5 FHEHoF EA ZAA PPI complexd /MFE Yehdl= zro] "t (&

A Al 6. PPIS} %‘%?J A o5-eto] FARA

Al SR Z A kot FAFAEE= Hoz AR EGFR, HER2,

10 2 HER3E AHAS, ol29 dEHA FHNzALE A wwz
PLCG1(PLC-gammal), PI3K, 2 Grb2E A2 @¥zad=z HAs, o5

e

1o o

O
N

PPI (protein-protein interaction)g =Astx, I A9 Huret
o F-219] AT BAE FA3A .
F71 AAle 5ol 71" WHO= HER2-PLCGL, 2 EGFR-Grb2 7+e]
15 PPI complexE® =A% %, 1 FtollA 7] AAd 394 Fuld 739
AEZ A glo] A2 dmAT g A9 PPl complex S FAE 7t
(PPT count)< F3F3AT}:

PPI count = [AZA ZFAHE PPI complex #t] - [MZ b xalA
=49 PPI complex Ft]
20 271 ¥4 Z234E F 4 £ = 2a (HER2-PLCGL PPI count), 2b
(EGFR-Grb2 PPI count)ol] Jehfiich:
[£ 4]
BEHT | AZoR | HER2-PLCGL EGFR-Grb2 (Bl )
#1 24.18182 17.04
#10 68.81819 33.84
#11 2.9
#12 63.01818 77.40
#14 35.9 82.44
#16 0 -21.70909 -24.30
#17 78.9 133.14
#19 1.5
#20 -36.5 -72.60
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#21 16.17273 28.00
#22 138.8 72.84
#24 -17.58182 -60.43
#25 -29.7 -65.10
#26 -37.7
#27 -5.12727
#28 87.4 61.45
#29 32.2 29.10
#3 4.95455 15.84
#31 68.8 131.00
#33 -15.4 -42.57
#35 -14.03636
#37 -8.9
#39 17.56364 59.40
#4 2.25455 5.54
#40 40.01818 6.90
#42 -10.3 5.00
#43 9.87273
#45 ~13.72727
#46 -28.4 13.60
#47 41.78333 5.20
#48 92.1 23.10
#5 12.36364 8.36
#50 425.4 22.60
#51 5.81818 25.36
#52 45.2 20.00
#53 29.10909 25.67
#54 -21.2 -0.40
#55 11.1
#58 31.9 60.70
#59 222.35 89.62
#6 2.2 17.40
#61 -24.98182 -5.20
#62 0.3 8.18
#63 30.10909 77.30

47
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#66 18.01667 -2.00
#67 -11.8 13.40
#68 -8.09091
#69 67.8 76.18
#7 -38.4 —-63.30
#70 26.50909 5.60
#72 75.76667 52.70
#73 0 ~-11.4 11.80
#74 -9.49091 3.12
#75 91.6 73.00
#76 6.5
#77 12.39091
#78 -0.4 31.60
#79 -2.63636 18.46
#8 49.9 63.64
#9 20.2 -4.10
SP69 0 30 16.90
SP70 0 383.4 61.90
SP71 0 114.8 66.70
Sp72 0 22.6 18.70
SP73 0 43.3 82.70
SP74 0 32.4
SP75 0 -16.7 -5.91
SP76 0 -14.1 61.30
SP77 0 27.6 -4.20
Sp78 0 =31 -14.70
SP79 0 50.92727 1.10
SP80 0 -0.8 68.40
SP81 0 64.74545 50.00

(A7] BolA, AFE oFo '0'o] EAEH MEZS g A
o]m] )

Z 4 2 &= 2a WA 2 (I vt ALSBAE e o) A
B vkt Zo], PP count7} 0 ol3} (F, MEZox1e] PPI zto] A
Al=ge] rolzgk e wAAEZR (5, AEZ uAYA AP PPI

complex #)ET W&)) HEE T HAL & wEo] 7MY FL& HER2-

([
filo
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PLCG1e] ZA-%7F, PPI count”} 0RT & ABEZE T A 3zt v &o] /1%
FOoEE2, HER2-PLCGL PPI count® el Aol g wpolewpAz
A8,

AAo 7. HER2-PLCG1 PPI count>0¢] 73-%-¢] HER2 ¥+ HER3
THEFS Y AL QR JAEA

7] Al 6ol HER2-PLCG1 PPI count”} 0X.T} &
PPI count>0) AZZo] thsled HER2 (vlo]lowlA) HdE £FL =H3)o,
HER2 & HER3Y d &34 9% AL dEe AuaAs
Al @38kt

AEojAe] HER2, HER3, % EGFRY 2& $Fe tgd o
(=19 B2 28% a1 IAx). FAHe=
1AsE SAE PPl S S98A Jgdct,
HER2, HER3, EGFR % SAHE 93| Bradford 4 ©& wwzd

Z

I
o
ol
o
4%

ol
—_>‘4-",
(it

AHYEE T3 FdsiA A A FEE @A F
Al A S 7)ol nAHAZNG. o]F MAFRAHL AYPsti, AIGWAL
AEste AE2FAE FLIT (F 5). 108 v T A=gAE =T &
A= 22k FA| (Rabbit IgG-Cy3 or Alexa 488 conjugation)S FU3}i,
94 108 Be F 27 A4HPe AFIT
[Z 5]
A1 g A FA FFH

EGFR @-EGFR A #4267, CST

HER2 g+-HER2 A MA5-15050, Thermo

HER3 3}-HER3 oA #4791, CST
Rabbit IgG Gt-rabbit IgG 3| 111-165-046, Jackson

2 ZWkA}L dulES 58] PPI complex A3
s dotAl A PSF ATE S35 ZF Alawa Fe HatA F).
47 dolz HER2-PLCG1 PPI count>0%] MW ESo|re] HER2 2
BUAT (= 3aolA, A& HER2 28 % HFFS
=AY MEZ S vekd),

ot

o
o8]
=2
JE_‘,L
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= 3a9M ¢ 4 = ued Zol, HER2-PLCGI PPI  count>0%l

BEEY HER2 28 T FF@ET HER2 23 FFo] & 147) AEE
oA Fretel Ade AMEL gilolm, ALER e MEL 6=
Uehd 9, HER2 2 £FEe] HEHEY 22 3B BEE FoIA
frdgrel ALe AEL 3Aoln, AR e WEL 02 YEhiA,

0 :\x
3T = =2
GWthwm%ﬂ HERZ & ?%ﬂ %ﬁﬁiq %% BEENA 9
O

PPI count>0%] A& widle] HERZ 2dH FF&
g°] HER2-PLCGL PPI count>0%! AMEE9 HE L o149 ALd ek
AL FEo] AAA FobF S FAA7= Ao},

47] @o1Z HER2 (wpolomiA) ¥ FEL 7|2E F7] AESS
Aste, & 69 YelAATH:

A #A B ANF X (Positive Prediction Value, PPV; %)
[(vtolemtzl LA +Fo] FFg Tt FFMHD(EFFHA) 2740 ABZ
Add AE AF)/(vtolentA 2 £Fo] HFgk EE FFGHD
el AEY F N4)]1%100;

iz 3z} #4 AlZ)E (Negative Prediction Value, NPV; %) =
[(Rlo]emtA Ld FFo] Fagh T FFH+D mwel BZT = wjAg
BE AF)/(teleubA HE $Fo] BFG e FFgHSD 1Rl Ao
% M) 1%100;

AL B2 BAHE (Sensitivity; %) = [(vlo]LvlA 28 430
Bogk e FEEDd 230 AE F AT BE AR)/(AL BE £
7<) 1%100;

A 2k} wjA & (Specificity; %) = [(WlolQmpA W F3Fo]
BEU T BIFRHD T AE F v AL AE AF)/(HAL NE £
7N47)1%100;

[£ 6]

A

B

O

A A5 AL A A | A BE A
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Biomarker (HER2) | W&k (434.5) o] 8 6
TE FF Bk (434.5) ®] %k 3 30
A #F A= (PPV) 57%
vl A gk B A= (NPY) 91%
ALz FAHE (Sensitivity) 73%
H] A8k v A& (Specificity) 83%
TS, A7 Y wEos, A7) AAld 6914 HER2-PLCGL PPI

o tidle] HER3

=2
3 0 AL

count7F 0BT & (HER2-PLCG1 PPI count>0) A%
5

ir
=
2d FFE A5, HER3 2@ =+

oz
N
|\
o2l
!
jas]

ER2-PLCG1 PPI count>02] AZEo|x9] HER3 &
u

o el

FEE = 3 (A2 HER3 23 & HT#S, 1T Fd@&E4dx)= A
AEe dEbd deha, A @x 83 AsE, HALE SR
A=, AL A BHE, 2 HAT A wiAEY ABES FAHA,

10 3% 79 Ygrigloh:

[ 7]
AL AR A BE A | HlAT BE A
Biomarker (HER3) Bk ol 7 9
2d T B v 4 27
AL B AH= (PPY) 44%
Bl AEEA 34 A= (NPV) 87%
AL FAE (Sensitivity) 64%
H) AL #at wizl& (Specificity) 75%

271 £ 6 2 F 7oA EAse 4k} o], HER2-PLCG1 PPI
count>02! MEZEo] thsle] nlolowlA ZA] HER2 E+ HER3Y 2d 4%
SAstd Hristes AE, Y AL JADd AFAA dHAHoe=z 4%
15 Z3}E Yegdoen, E3), HER2-PLCGL PPl count>0%1 MEZEo| uldtd
HER2®] 2d FEE FSAHSIY Hriste 3%, AP 2 +H AIFE,

2l

13 =, AL 34 SAE, 2 HAT &3 AL
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AAd) 8. wlolomtA ¥d $£& 53 F HER2-PLOGL PPI S 3}o]
e Ak dadg g
HER2-PLCG1 PPI count =A 3 n}o] o wvl# (HER2 £+ HER3)S =

2 249 £AT o 2uF F9Y Y AL drsel
A

Aoz, Axd 194 FulE BE AF (13 Bsked,
S xR, ulolerlAZA 9 HER2, ¥ HER3Y L&

%ﬁ&OMH_ 352 ARG

10 PPl count A3}

A7) dojx AME = 5 (HER2), ¥ 8 © E 9o YehiddY.

[£ 8]
15 HER3 &4 o]l gt o4l AEo] gt HER2-PLCG1 PPI count
=7 A3}
A A5 A BE A |HAT AE AT
Biomarker >0 7 7
(HER2-PLCG1 PPI count) <0 4 13
Azt #F A= (PPV) 50.0%
HAZEA B4 A= (NPV) 76.5%
Adstzl #AHE (Sensitivity) 63.6%
B] A 23z} v A& (Specificity) 65.0%
[ 9]
HER2 & Fo] Ha gk o4 A&l tig HER2-PLCGL PPI count
=X 27
AL o1 A A A | uALT BE S
Biomarker >0 8 7
(HER2-PLCG1 PPI count) <0 0 7
A B3 A== (PPV) 53.3%
H A2 34 A2 = (NPV) 100.0%
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Atz BAE (Sensitivity) 100.0%
v}z g2} v A8 (Specificity) 50.0%

Ao 9. JE AF H7}
A7) AAd 6 WA AAld 8olA dojR Ao {fd AY A
AL FA/e&A7t 5 A8 (Likelihood ratios in diagnostic testing) =

5 Youden's index® E3t Hrlsta, 2 A2FHE 579 ® 109 eERITH:

[£ 10]

=2 Line color Best | Youden's Sensitivity|Specificity| LR+ | LR-
cutoff| index

HERZ Gray (a) |434.51 0.26 44 4% 81.8% 2.4410.68
EGFR Black (b) |196.70 0.21 50.0% 70.9% 1.7210.71
HER3 Orange (c)|239.52 0.25 61.1% 63.6% 1.68|0.61
HERZ PPI>0, HERZ Red (d) |(434.51 0.62 72.7% 88.9% 6.55(0.31
HERZ PPI>0, EGFR Cyan (e) |196.70 0.23 45.5% 77.8% 2.05(0.70
HER2 PPI>0, HER3 |Magenta(f) |240.10 0.41 63.6% 77.8% 2.86)0.47
HER2>mean, HER2 PPI | Navy (g) | 16.85 0.63 100.0% 62.5% 2.6710.00
HER3>mean, HER2 PPI | Olive (h) | 21.40 0.4 63.6% 80.0% 3.1810.46
EGFR>mean, HER2 PPI | Brown (i) | 21.40 0.33 60.0% 72.7% 2.2010.55

LR+, FAFsul: [7

E’. [}
/A S8 3 T2 BE F AA A

BE T =4 a7 T = H&], A7
FT5E dF Aol ¢5EE Ar,

10 LR-, &A7baAdnl: (A 4+ 83 2 AL F 24 vAd
AE BIE/AT S40¢) B3 B2 BE F AA vAT EE 9]

Youden's index: Sensitivity + Specificity - 1; 47|
Sensitivity®} Specificityo] %= FAIE 7A-¢ 10002 e @S AMR3,
15 1ol 7S Ad Aol S 9u,
Best cutoff for HERZ PPI>0, HERZ level:
- 434.5
- Sensitivity @ 72.7%
- Specificity : 88.9%
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3, A7) & 89 ZA#}E ROC curve analysis® EA3 AFE
31719 ® 11 2 = 6 (ROC curve)ol YeERSIT
[ 11]
=2 " Line color| Area Error | p-value | 95% LCL |95% UCL
HER2 Gray 0.604 | 0.069 0.187 0.468 0.740
EGER Black 0.574 | 0.071 0.350 0.435 0.712
HER3 Orange 0.568 | 0.077 0.391 0.417 0.718
HER2 PPI>0, HER2 Red 0.770 | 0.068 0.007 0.637 0.903
HERZ PPI>0, EGFR Cyan 0.551 0.094 0.615 0.366 0.735
HERZ PPI>0, HER3 Magenta | 0.611 | 0,095 0.269 0.425 0.797
HERZ>mean, HERZ PPI Navy 0.719 | 0.138 0.086 0.449 0.988
HER3>mean, HER2 PPI Olive 0.709 | 0.096 0.058 0.521 0.898
EGFR>mean, HERZ PPI Brown 0.636 | 0.100 0.223 0.440 0.833
5 ROC curve analysist @ &opillA dg Algsle BAHo=,
JH= ot HFH (Area)o]l EEFF ATl % WRelil, Asymptotic

]

=

Probability (p-value)’} ASFEF BAHSZ {FYnd gns =
=]

Aoy, olF FEA, B

A~
2 "HAAMA AFTH HHol UE WHEI
HIEA % A5S Z2eds A8 AFAFHoE A5 + .
10 ROC curve= ¥ 109 LR+E U3t thresholdol wsiA 8

ANE RoAEH (IR7F 54 fANA y&F/x5F gl 2).

Areax= Y Z o}z WAL AHAEI Frolil, standard errors
| =]
]

JHZE olF= HEE oloj: W BAsE FAZPoER IddE
Q2bo]al, Asymptotic Probability(p-value)E G5 ZAAS HAage

15 o, AR dAE dEF dely Aolrt YeEAE BAFe A ERA,
a3 A7t e 7% FEo] o} )5t |4 dojx=, =
A Aol 5L 9udth

UCL 5 LOLE AZIE 95%% 7M™l Area T5 WAE ME
Ro 2, AZT Area X7} LCL<Area<UCL Alolo] & FFo] 9549 &

20  9H|gt,
271 E 10 2 114 vepd S3 S oteo E 124 A

[¥ 12]
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A A
HER? AZ o] HER2 LHEHS FAHGIA AAd 78 F=2Z {d
At ofRole] AaAAA &<l (= 4b FIF)
AMEZ o] EGFR HAHFS EAHste AAd 785 FZE FHY
EGFR
A of 2oto] AupA 8l (& 4a FZF)
AMZo] HER3 B FE FAHsA HAAld 7& Fx2 #4Y
HER3
A ofole] AaARA A (= 4c FR)
HER2 PPI>0, HER2 A A 4-7
AAld 4-6 3 F EGFR ZdF ZAsI HAAld 78 FX=E
HER2 PPI>0, EGFR .
Y AL qRehe] AdaA &
AAd 4-6 3§ & HER3 HEHF SAslo] AAld 78 IF=x=
HER2 PPI>0, HER3
bt AL o Reolo] @A &l
HER2>mean, HER2 PPI Al 8 2 = 5 3%
HER3>mean, HER2 PPI AR 8 Az
EGFR 2@ =Zo] A7zt o)A ABEd diste] HAld 6
EGFR>mean, HER2 PPI ) i
Az =2 HER2-PLCG1 PPI count A

471 10, 11, 2 = 644 Royx = uke} o], HER2-PLCG1 PPI
count 53 H HER2 = HER3 2HF F5A& st Friste Ao,
A" XEE, E3], Sensitivity® Specificity EFANA 7}& 538
ABRE 95 F U3,

A At s A #2I Youden's index

(Sensitivity+Specificity-1) R /=4 7FeAdHl (LR+/IR-)E AAHE
A3 =g 58 Aoz YA, F3YE AT oF dF5d 5@
35S Yol FAAHAH,

53], HER2-PLCG PPI count 57 % HERZ 2dF ZAS
FastA FHste Hrleks WEAAMY Youden's index7t E
z3ste] 13 7B MEA dEbRen, olde A 4] ol

AT AR oS W ¢ H5E Y-S Anlsts Aot
3
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He E2olu, UA/2A7IsAH Youden's index®@ HIFEH

2 3
Hol e S8 3 AL dF dee Zdva & 5 A9,

AAd 100 HEE BAZRY £S5 A5 HR2 $ATE 53

polyethylene glycol (PEG)3T} biotin-PEGE X 33}+= PEG E§ Ao
FYH 7)1 Avidin Alge @A Neutraviding Y%, 7|#S
A3 F HER2 @l o] gk FAE AR, o] uwl, AlEHE A=

biotino] AEH FE Aoz FwWs4T. A9 = FA-FLY
affinity (dissociation constant, KD)o| wWa} HA3 Zd" 4 Ur}.
Biotino] AF=Eo AR L& FAE AlLS= A oz FAE o] L3

HERz @) FAE F3A2 += Ao
7] FATE Ad J1we AR F Fvid 3G @AY 8
A SHAe FYsigit.  FA-FA B A BEAAAE AS

FYstaitt. o] W AlgHE
HER2 &A= 7]|go] REFFHE FAds " FHd HALdes AL
ERdo=z . FFAu A JvE IAHAINZ oA, P
gulde] PP A5 E FAstY dHolEE U, 2 HIHE Fol]
Aste], Y ZAAA F 10/ & A A ouxE 55, olF

AAd 11: 7]1F #&F ¥wdted g QLR oS

7 s AR &7 93t Ho g, ER(estrogen
receptor)/PR(progesterone receptor) ¥4 (IHCHANA 2 = 3 ©A)
2 HER2 S (HERZ IHC ZAAFlA 0 = 1 @A) (ER/PR+, HER2-)C =
TS Y B2 728y Y 2ABES FHEME, A7) AAld
103} %%@ WHo=® HER2 2HEFFEC A% FFANEZ FE dHolEH=E
SRR, 72709 SA FY HI@ B HAHTEIEAAR(1=D)E JE
#o2 HAASIUT.

Az sample (=, NgH)7F =715 dlolEr} ¥ADLE 7
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T 72 71€9 IHC & T+ 1 (HER2(-)=
2ol HER2 +F& £ FAHA A ATE HER2 &F 54 WHO=
AFRE BAFE TYPZTZA, [HC EAEo 3t HER2(-)(HER2 0
= Fxets B A oA AFH HER2 &F SF WHoE
Holix, HER2(-)E EFE Iz Fd=
FEA FAIt ZHB* F g RAFY.

A A] Yo BT A FA ol
AAZ AL AL BT R)F ALsA @2 vAL AT R
HERZ 24 i}ola E Ao AFH HER2 +F &3 WHEo=z AT

2o

ol it
i,
ol

o

(FR =)

rr
—

)

|\
o,
o
rg
o
=
~w]
(\=}
g °F 4y @
N
o
rlu
_>‘J_|‘
i
i

AR 12: FHY AL ST A4 AESEY FFTIA 24

AAld 1194 71E g ARl A" 7278 sampleo] thHaho,
sample®] &4 AZ gko]l 7I1E # oA AP (high risk)F 7E
#HEY $& AAEZ(low risk)ezZ FEFY. 7] high riskd
97felaL, row risk &< 63700l th. Sampled FHE3T Y sx 729S
7204 F4 A ZFHE 9Qstd U AEdR G533 A
&€& (Disease Free Survival)e] AIAAAE = 69 Yelhfifit. =
9ol ML nAFETY AEES, AHE AYFTY MHEES
HoFErg, & 9dA RE upe} Zo] nYPFE o] AAFETH tivsid
AEgo] dASA M £E2 FHste AS AT & Y3, o|ZH B

AA Aol A FgE A ADr|=d FaAdl ¢

r°l'

AAld 13: HER2 EAA 58 Y 2§ FAT AAGA

AAld 10 2 1161A4, 7|2 #% o439 AAITLS HER29| TEFF o
AgHog £ Ao, MR ERA s AP/ de AT NF
T Atk A7) HER2 EAHXFE HERZ2 9HE L targetO 2 3t AEZ,
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3 A" (trastuzumab)o] a2, I o]Llol= HER2-TKIY} pan-HER
KIE e, old @FAHA gevh. 7]&dE HER2(HZE EF/HY
2 Wgos HIR2 EAAEE @ +

AAlo 140 T3S A5 FF 2 FHY AL AR 45

Aol 11d AMR"EH FEY A 7299 Y 2AMEZI,
ER(estrogen receptor)/PR(progesterone receptor) %A (IHCAEAFA 2
T= 3 ©9A) 9 HER2 24 (HER2 IHC ZHAllA 0 i 1 ©A) (ER/PR+,
HER2-) o= #AE et 3} 6699 e =& MES Frletq, F
138719 e =2 AES FH]5H3 T

A7 AAlod 10 &

A tiste] HER2 EdTol A FFNs gs FHsta, B7] 1380
Y AEY HER2 2EFEd g FFANS SAHY HAPg ==
BAFLEFTAR (D) E 71F go=2 AAFH.

71 1387] fY BEE F HER2 TdFF 23 dFAT ol
71F % oY T nAPF(high risk) o2, 71¥ grRT ¥ F&
A (low risk) 2.2 27/ &, ALdRE 24340,

A7) @olzxl 13871 et ME9 HER2 EHSFE, 89
P (high risk) 2 AYFL(ow risk) 029 EF 23 @ xidsge
4% 2945 & 109 YU, =3, A7) BEL FHASI 44
A 1388E 120083t F4 A ARE dHEstg U AgoR
A&7 HA AHES (Disease Free Survival)el A#ABAS &A39 =
119 Jdetfidt. = 109 Yepd Bkl Zo], F 1387 MEZ F 2870

2
e
o
Mo
S
W
=
il

AEY Tl ERdA Fdol AdEHo HA A
TFAHoE AHEA, AAITFozE &

el on, ol 78 1070 RE
T 1770 AEY Fd @AA fde]l AR APTY ALELS
15.8%0 wHH, nPToE FRH 33U HE F 9 HEY FY
Bl A o]  AEEY  AdEe] 20%2  YElA, AHAFTF

ALERT 20 HE A YeEon, olE Logrank testel <& p-
valueZb 0.014 AXQ FAZAE fFong Fo0z2 A udIA o =0
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Fede BoEd. E%, & 114 dehd H5keh Zo], uAFT(FHAd)o]

) = S W4
ANDT(ZAA)H dinlgt] AEEo] AAsHA me S22 Fgsis AL
FAg 5 da, ol2A 2 AAddAN F3E AL Jdrisd FaAol
438 5 Yok
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&7 &A (11) o] %o,
(II-a) A7) @4 (IDIA ZH3A HER2 E= HER3SY #d F£F&
& EE FEH vashs 9AE U 1P,
271 gA (DL, 37 Ehnn (11-a)9] 4]
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(I-a) &7] @4 (DolA =A" AESA A 59 HER29} PLC-gamma
gl Zho] geiz-gald Asxg 22 V|E gWd-gmzd As5ag
TS v deE GAE F7IE X35,

TG odF o Fo] FRE AT W

AL WA A5F F o= & Fel dA, 7] gL,

(1) HERZ &4 ()9 fket,

(2) AzE=27 +8&A (BR), Z2A=HE F&3 (PR), EE o
7]- 01:A—](+)o] Oul-ol- o

=

(3) 471 (DF (2)9 54
TG dAF dSel JRE ATt WE.
[(37% 7]
Aozl glolAl,
47] HERZ S4(-)A FEYL HERZ So]d FAE Algste
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o]
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oY
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