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(a) 9 Sx=2FEEH F59H AESH AZ=2FE  UBE2C(Ubiquitin-conjugating enzyme E2C),
TOP2A(Topoisomerase 2 alpha), RRM2(ribonucleotide reductase M2), FOXM1(Forkhead box M1), MKI67(Marker
of proliferation Ki-67) 2 BIN3A2(Butyrophilin subfamily 3 member A2)¢] mRNA ¥& ¢S A3t WA,

(b) 7] frxzke] nRNA ¥ FES EEshshe 9,
(c) A7] ek @xbel Ze 7] 2 pN-BAE Frshs v

(d) 71 (b) @AM FEskak B 47 (o) SAlAe] T2 =71 2 pN-BAE 7] 1) 4 1 E== i)
A1 H 2°ﬂ EH?J sto] FAE ALtk 9

Unscaled BCT score (U-BS) = a*ACt_UBE2C + b*ACt_TOP2A + c*ACt_RRM2 + d*ACt_FOXM1 + exACt_MKI67 +
fxACt_BTN3A2 + g*Tumor_size(cm) + h*pN(0 or 1)

(4 2]

BCT score = 0 if 0.8*Unscaled BCT score(U-BS) -13.71 < 0

BCT score = 0.8+ U-BS -13.71

BCT score = 10 if 0.8+U-BS -13.71>10
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hi 0.19 WA 2.259));

D (e) 471 (d) GANA ALtd #=A7F U=} Solxe] 3ol FHu7l ¥i= Unscaled BCT score H+= BCT
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RRM2(ribonucleotide reductase M2), FOXM1(Forkhead box M1) % MKI67(Marker of proliferation Ki-67)% ©]
FolA oA AElFE sl o)de] F4 e f-4A 2 BIN3A2(Butyrophilin subfamily 3 member A2) W%
d FAA] mRNA B S S s 9

(c) 71 (b) @AM SAHHE nRNAS] TdFES E738 st 9l 2

(a) Fir BARRE AEA A2 F5a v

(b) A7) (a) @AY AE2HE UBE2C(Ubiquitin-conjugating enzyme E2C), TOP2A(Topoisomerase 2 alpha),
RRM2(ribonucleotide reductase M2), FOXM1(Forkhead box M1), MKI67(Marker of proliferation Ki-67) %
BIN3A2(Butyrophilin subfamily 3 member A2)% o]FojZ oF o Z58 F21x L CTBP1 (C-terminal binding
protein 1), CUL1 (cullin 1) ¥ UBQLN1 (ubiquilin 1)& o]Fo]x T +=38& A< mRNA 2& 55 =A
S wHAl;

() A7] HFE FARE o gale] A7) AF 5§ fAe] nRNA BE FES

%53}

rir

oA

=

(@) 7] e el TRl A7) % N-UAE BoSHE WA

(e) 471 (c) @AM e ®E3kal 2 47 (d) el Fde] A7) 5 pN-a75E a1 4 1] tisisted
2 Atk @

Unscaled BCT score (U-BS) = a*ACt_UBE2C + b*ACt_TOP2A + c*ACt_RRM2 + d*ACt_FOXMI + exACt_MKI67 +
fxACt_BTN3A2 + g*Tumor_size(cm) + h*pN(0 or 1)

(o3 FARe Fe FF FAAE AR AAd T3 © mRNA FEgkol™ | tumor size:E %9 #
o], pN& Hxd Holo Wegrs Fto) upegl BAEE S e,

A7) ax 0.16 WA 1.09, b= 0 WA 0.71, c¢= 0 WA 0.53, d= 0 WA 0.57, ex= 0 WA 0.35, f= -1.02
Y= 0, g= 0.25 WA 1.52 2 hE= 0.19 WA 2.2590); 2
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(b) A7) (a) @AY AZ2HE UBE2C(Ubiquitin-conjugating enzyme E2C), TOP2A(Topoisomerase 2 alpha),
RRM2(ribonucleotide reductase M2), FOXM1(Forkhead box M1), MKI67(Marker of proliferation Ki-67) %
BIN3A2(Butyrophilin subfamily 3 member A2)& o]FoZl o3 oFE& 712 E CTBP1 (C-terminal binding
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Unscaled BCT score (U-BS) = a*ACt_UBE2C + b*ACt_TOP2A + c*ACt_RRM2 + d*ACt_FOXM1 + exACt_MKI67 +
fxACt_BTN3A2 + g*Tumor_size(cm) + h*pN(0 or 1)
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a7] & 29 @b,

25 HEH 28
0 299 377 @ 2%
Tis: Ao 4%
T1: 29k oy 220] gHER|Y olgel 2%
T #27]
Te: 2%k o] 21Fo] zAEDEECE 322 5HE|RE
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13: 22 oy o] BMEDIHEL 2
No: 2=F Aojrt gle 2R
H1: Aol® H=Fel {421 194 o4k 3 o5 AL
N 7
N2: @olE H=Ae| 2t 494 o4 o o]EHed
N3 #olE H=Fa| 2 10 o4l AL
Ho: ¥4 Aot gle 2%
M E2
Ml /= Ao|7 2l= B%

2ol 7] HUehe sEAsAE 27 fuetelv, nrt wbAsIE pN0 EE pN17le] SgEke £
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ol AL B A et B4 FAAR FE4 A5 WU 4 WA urk PAs WP

() 99 BARYE Ao ARE FEE W

ool 4] BRI ARE FUG B4 He 249 £ Aok A7) S 240E A 49 4
w5 ¥y 9 5 ogdom, wuAsSlE GAEE Eges 43 249 E2wd 24 s L)

1 i= = 1l
(formalin-fixed paraffin-embedded, FFPE) Al&, A3+ ZZ (fresh tissue) @ 54 FH o7 o]Fo|x 9

A AEE 5 glont, ool AgHE A oht,

(b) A7) (a) @AY AE2HE UBE2C(Ubiquitin-conjugating enzyme E2C), TOP2A(Topoisomerase 2 alpha),
RRM2(ribonucleotide reductase M2), FOXM1(Forkhead box M1) ™ MKI67(Marker of proliferation Ki-67)Z ©]
Folx oA AdH sk o] T4 Y f-AA 9 BIN3A2(Butyrophilin subfamily 3 member A2) 3%
A FHAke] mRNA 2 S SHske 9l

B odgo A §iket 3kxle] st E f8A4 dF vAZR 758 AL UBE2C(Ubiquitin-conjugating enzyme

E2C), TOP2A(Topoisomerase 2 alpha), RRM2(ribonucleotide reductase M2), FOXM1(Forkhead box M1) %

MKI67(Marker of proliferation Ki-67)% o]|Fojz &2 #A# fFdx++ 2 BIN3A2(Butyrophilin subfamily 3
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A7) 2 1A g A" 4 AR A e 4§42k F9o] (synonym) o] AE, v S =
QAzrolA Fale 2 A AMEY 4 o, f ugkA Al UBE2C (Gene ID: 11065), TOP2A (Gene ID:
7153), RRM2 (Gene ID: 6241), FOXM1 (Gene ID: 2305), MKI67 (Gene ID: 4288), BIN3A2 (Gene ID: 11118)¥

F o, ofd AgEE A2 ofyr},

7y ARl et Fo)o] 2 2 A E-2 GenBankoll A A 4 Q).

2 Aol A7) nRNA BE 8 S5te WHe GhAlA fRAke BE S SAS] Y8 FdEE
RE WS 0] &3 4 9o unEASAE wlo]m R o], PCR(polymerase chain reaction), RT-PCR, A&
Z RT-PCR(gRT-PCR), AA7F F&ah Adwr-S(real-time PCR), =% EF(northern blot), DNA 3 = RNA %
o2 o]Foj FollA Aeld 4 glo oo Ay E AL ol

2 outwgo] i AR @y o 542 v sl U fAAY] dERe] dE, o sl AE o
A FrRixke wEEre] gHFAl HEo|th, HEF] HES YA AR 2F dlolAe] mRNA 2] 2 mRNAY| A
°] ¢DNA 7Aool A3 4 vk, mRNAS & flBiA= FdAll FA® A5l RNA &8 WHo] o]
|2 glon, nRASAE AEE FFPE AlZo]Z& FFPE A& A3sh mRNASl #2|WHY 4 k. cDNA
AN AL mRNAS FH O 2 3o o] FofX= Al FXE cDNA T o] o]&= 4 ). wpEA s
2 o] fukek #xte] glEtx R 84 oS viA e UdE $F 542 FFPE AlREoA 2 mRNA o] A=A
HEo RT-gPCR (real time reverse transcription
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quantitative polymerase chain reaction) el 93 =4 4= ).
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g4 98 w/%E WA (quencher) 34 FEZ FAE TRHE A3 45ty A B4 A|2vld oM =
49 4 Atk A7) 542 Addem wuEE gu|, odE 5o, ABIPRISM 7700™ Sequence Detection
System™, Roche Molecular Biochemicals Lightcycler ® o]o B&E = AZEY0] 52 AlxHo] o3jr o]
Fold g Q). o9k 2 A dolEHE SA B 9A AlelE (Ct & (p)EA 1849 + . A=
PFgkol AFom FAGACR fold 3o V|FE wo] Aol JX| Alo]Zo|H, o]=

S FHoZH EAstE 2wt W st YEPURR AX] Alo]F glho] ZE A9 AgFAH o
= dide] EA8kE e WERAT.

(c) A71 (b) DAlNA SHH mRNAS] BAFFS BFS o A,

wowgelAe A% o
FEol Aol7t 9 5 gle

e fAde] WA m

>
i)

2k
r_%

i ol
A

Ir

4

X
e ] ApolE I ol FojA |, uEA A= CTBP1 (C-terminal-binding
2 st WAl A e fRRte] BEH (B 549
TR AHE A ol ddFe] H)S S ool gk vE AbEstE Aol YsiA FaE 5 .

(d) 471 (¢) DACA EFEshe sl olde] T4 #A FHA B |Ada Frxte] 23] oa it 34
o] A" FE&AE dSdte DARA, A7) FATHE FHAVE HLd " AS AR F8Adel & A
o= g A7] Ad#AA FArt B ® AS sEA 5] fF840] A2 AR {FHY dFFE S @
Al

oA A7) “se AR 80l & AT ol A RE WA F%S wet vluE EARE WS F
el o], AL m= ol Ao FEo| wolAE AL ovEh= Aolth. &, FHEAme] FALHY 10§
W7F A7) Wil SR RE Adeks Ao o v A& ongitia & 4 9t

@, 4] st 84
del, AW wE fol4 Aol
Z, setxne] &ve UE o gn Fage] A6, SRS AdsA W Aol o wHAw 49
2 ov@tta @ 5 gtk

gL CserA el S840 2 A7 olg SRS WA @eke w} vms) 109 ojuje] gkel o],
A e doly AEe] HEol § WelA: AL ovs, e fe4el 42 A7 HAXNRE W
A kske wsh wlma) 109 olulel el A% g, o8

Fold A% ofvl@r,
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RRM2(ribonucleotide reductase M2), FOXM1(Forkhead box M1), MKI67(Marker of proliferation Ki-67)

(b) A7) (a) ©AY ANB2HE UBE2C(Ubiquitin-conjugating enzyme E2C), TOP2A(Topoisomerase 2 alpha),
BTN3A2(Butyrophilin subfamily 3 member A2)E o]Fo]X o3 =8 =}

X
s

[0083]
[0084]
[0085]
[0086]
[0087]



[0088]
[0089]

[0090]

[0091]

[0092]

[0093]
[0094]
[0095]
[0096]

[0097]

[0098]

[0099]
[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]
[0108]

protein 1), CUL1 (cullin 1) % UBQLN1 (ubiquilin 1)% o]Fo]xl
Al

(@) 7] §er Bel Fel 27 % pN-aAE Bk Wl

dAl el skl 2 7] (d) SANA e Tl A7) pN-BAIE SH7] A 13 20 st

Unscaled BCT score (U-BS) = a*ACt_UBE2C + b*ACt_TOP2A + c*ACt_RRM2 + d*ACt_FOXMI + exACt_MKI67 +

fxACt_BTN3A2 + g*Tumor_size(cm) + h*pN(0 or 1)

(4 2]

BCT score = 0 if 0.8+Unscaled BCT score(U-BS) -13.71 < 0
BCT score = 0.84%U-BS + 26.1 if 0< 0.8+ U-BS -13.71<10
BCT score = 10 if 0.8+U-BS -13.71>10

(¥ e ghe EFE FAAE Agste]l ANE T8 B kA
o, pN& Y=A Aole] Weletx ool wet wAHE G e,
A7) a= 0.16 WA 1.09, b= 0 WA 0.71, c= 0 WA 0.53, d&
WA 0, g= 0.25 WA 1.52 2 hi= 0.19 A 2.2590) 4

|

W ko)W | tumor sizer 9o &

o

0 WA 0.57, ex= 0 WA 0.35, f+& -1.02

@
m N~—
o
N
{0~
\
v
X
=2
X
Lo,
=1
AN
Lot
=
SE,
0%
N
e
e}
X
=2
R
o,
o\
)
Lo,
u
N
SE,
ko)
T
e}
X
Gl
ol
ol
N
>,
—_
=2
=
hincs
ol
ol
2
-

Unscaled BCT score (U-BS) = a*ACt_UBE2C + b*ACt_TOP2A + c*ACt_RRM2 + d*ACt_FOXMI + exACt_MKI67 +

fxACt_BTN3A2 + g*Tumor_size(cm) + h*pN(0 or 1)

(o] & A9 g2 BT FHAAE AFESe] Astd %3k ¥ mRNA
o], pN& x4 Aojo] Wegea e wet dAHH= ke vEd.
A71 ax 0.16 WA 1.09, b= 0 WA 0.71, ¢cx= 0 WA 0.53, d&=
WA 0, g= 0.25 WA 1.52 ¥ he= 0.19 WA 2.259])

=
RS
%

7] 32 2 tumor size, pN ZHZte] s|dele Algeke] AE
ZF 2 tumor size, pN& %9 AFE /Y, WE FAAE &
AT HE ddA A&

e zkolw | tumor size: F%e #HE= 2

0 WA 0.57, ex= 0 WA 0.35, f+ -1.02

2bE AR (AFAZD S 95%2] A2 FA3ko]
Ag-H T
A= d=340 obg NEZTF
a (UBEZC) 0.63 0.16 ~ 1.09
b (TOPZA) 0.32 0,00 ~0.71
¢ [RRKMZ) 0,13 0.00 -~ 0,63
d (FOEML) 0.0z 0.00 ~ 057
e (MEIET) 0.04 0.00 ~ 0,35
f (BTN342) -0.42 -1.02 ~ 0.00
g (Tumor size) 0,89 0.26 ~ 1.62
h (pil) A 0,19 ~ 2.25
kA s, 2 W] wE e 49 AR FE84S d53e WHe 7Y #@xE 49 ZAE
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[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]
[0120]
[0121]
[0122]

[0123]

=50] 10-1950717

Olﬂ

Aulelis 2714 o AEH 5490 wel whgw AX FAlo Bl glon FFPE @A oA wale] o
AHoln, dFol ue WA} & HUAS e M, Cox EAE Bl AV 045 2 dFol
F0% 20 QPAR(EFS 271, N BADe] BE AF(coelficient) & AWSI, EESE F49] 2d
&, B 271 % pN Bl Fabed ab7] A 16] Wl BCT score® Tatel HotAm] H84L A5 & 9l
=A% 4oz @ 4 A

Unscaled BCT score = 0.63*ACt_UBE2C + 0.32%*ACt_TOP2A + 0.13*ACt_RRM2 + 0.02xACt_FOXM1 + 0.04*A
Ct_MKI67 -0.42+ACt_BIN3A2 + 0.89+Tumor_size(cm) + 1.22%pN(0 or 1)

A7) ds WS JAAFHEA, G R) 7 AEE FEFE A= AEE Cox HlE 938 4 (Cox
proportional hazard analysis)& 3l A o= Yepd 4 Qrh. Cox Hld 93 EFL oF A7}

e A5 =4 01]%?_1%}7} U A9 AA= vl vlEl @l (relative hazard ratio, HR) @<
Sl ol AT AEEA A= IF XJE% FA. vlE AR S gho] 18T AW o5 IATE Sh=

5ol §le Ar H Ax7E Sb, 18 2 A9 A% JAAVE S AS A= o fAAadn.
o2 Ao gk v HAHHE log scale® AFS #S 7} A=A g Alg(coefficient); 3hH, o] %)\"é‘
BCT score E@o] A&2] A& AF&3hc}h(Cox, David R. "Regression models and life-tables." Journal of
the Royal Statistical Society. Series B (Methodological) (1972): 187-220.). %A}e] Ad+s wAHS
(cross validation)& &3l A& 43¢ gdAS A5 Adsglt.

d7] Aol A Ztzhe] “ACt_dFAS5&FHA" e 24 AR HEds xFshd ko] EHO]%E} &7 B
= 718 2EE ke 2 w79 AolE dEd ¢ e A 23 3
o]Fojx | wu}FZA3}AI= CIBP1 (C-terminal-binding protein 1), CUL1 (cullin 2l
A s WA Al RS A Bl (B B A AME A ol BERe] di) S 543k o
of gt v & AtEste Ad oA Fa8E = ).

FAH o2, CTBP1 (C-terminal-binding protein 1), CUL1 (cullin 1) ¥ UBQLN1(Ubiquilin-1)& o]Fojz %
F3H& Ak EE Hargkel 4 dF A58 FHAY HARS wE F 308 B @S “ACt_dFdS
AR o= siH, o] & A7 dF d58& 7 fFAAe ZFEsktel HYk. &, A4 9% 58 FHA
o] EF3Hgke 8l7] Al tiYgste] ArE T

[ACt_o| T e &= A A=((Ct_CTBP1+Ct_CUL1+Ct_UBQLN1)/3) - Ct_ol|F el &HA=}+30]

Lot

(7] “ATd S5 /AR & ¥} 3FaLx; 3= UBE2C(Ubiquitin-conjugating enzyme E20),
TOP2A(Topoisomerase 2 alpha), RRM2(ribonucleotide reductase M2), FOXM1(Forkhead box M1), MKI67(Marker
of proliferation Ki-67) 2 BIN3A2(Butyrophilin subfamily 3 member A2) & o= 3}UZS 2o|n|3tt}.

A7 “Ct” = PR 5F AbEo] A SEZHAE W9 cycle & 9u|dtt}. real-time RT-PCRHS 183}
B9, dubdow FE Alo]IF 1 A 10744 dF Ao ¥

S TENE 09 AE E=aeta Heekal, o]E9 BTwAt SDE AFESH 108w FFAS dAwe=
3, I AAFe HxE 438l PR AlolE & Ct(cycle threshold) #o2 it} webr SZE AHEo] e
B9, Ctake 2 gho] HaL, % 4HEo] A& 4

[2] 2] (BCT score Al4H2)

BCT score =0 if 0.8*Unscaled BCT score(U-BS) -13.71 < 0
BCT score=0.84*U-BS + 26.1 if 0< 0.8*% U-BS -13.71<10
BCT score=10 if 0.8+«U-BS -13.71>10

(f) 471 (e) @AM Arted =27} S5 st 5] F874d] & AR o

e
ol
o
rr
)
X



10-1950717

s==s4

i
o

vie)

X

il

"

[0124]

g]

=
==

=l

AE 7| B

o
Ak

ol}e}

A&
=

=
Ao g e, BCT score’t B 2dmt)

L
o

1 kel 4 o]

wl
=

[e]

-

A7t =

=

I

==
5

1o

H
L

L

3]
Hol

tharo & BCT score

o

=
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5

2(BCT score)®] 7
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(specificity)?]
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2 c-index #t

s
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$ BCT score % BCT scoreol] AR&5+=
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=
ST

=
=
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il
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97
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T(sensitivity)” & 1008 W] Holw 2z}

1

T(sensitivity)<}
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1

A3} BCT score’} 714
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1
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(specificity)
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1(Unscaled BCT score)
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FOXMI,
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=u7} ojde Hof 9

3T
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2 X A (substantially complementary)

L
L
hyA

Foll A

S

T 3len, o
—14 -

st =3

kel
pid

A}

o]
AFA]
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Z}o]™ (extension primer)
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B A (perfectly complementary)
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[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

S=50dl 10-1950717

W8] QA= AwRd op2h, 54 Aol ojdFae] Zefoln oare & 4 gl Mg UelA, W oy
o] Mdy BEAoR EUXHE AdE 23H = oot

Ztolmz, THAL EA dlolA A AR FAS ZHo|YA £ US AER FED| Hojof s}, =
olme] A3te Aol v 84, oA, &%, §&FoF 9 Zetoln o A (source)ol mel AAHAT A
PHo = 15-30 wEFU L] Zo|t). B Eeloln Bxle ¥y FEI HH A HFAE I8 Hs
o] dutdor wrh e LEE RTWT §o “oldy’ me ey’ & 37 ibe] LuTSAlN
FY2Etel= i dito] WA (apposition)HE A oulatH, 7] WA FHaALY) FRFEUlE =S &
FAA F7 A2k me 1o AREe] FuAQl A B FAsA Bt

Zaolre] AAe FHo A AAT MG A AAL M "eE glow, FY7 E4sEel =)
ol o LS T 4 e HY A TS ARAZS JHAH SRS wheba Dyl e] o]
e TP et wEULEHE A SEEHA dRAD AEE 7HE e e glon, o FrxAAEd &4
stxlo] Zefolw ZES & £ g WY el FEI ARAS JHAW FES. o83 Zefolw el txel
< ded FEULHE IS Fxste] GgAtel os] &olatA AAE = Qo g7, Zetold tAiel
§ =2 R(el: PRIMER 3 Z2I9) & o g3le] & % ot

A, B ddoA Y] ZlolmAe AEHT 1 WA 182 HAHE AYR o]Fojx AL EFoR
g ol B oA frxte] LS SAs] e AEE fHze] Ztoln] 9 Z2H AdS 3§
¥ 3° YER AT

=7 i i
i%ﬂ FAzL =ZZE FAurEr =2holy AureEr =zholy
Lk y &
TERzc | AEHE 19 | AEHE 1 ALdHg 2
GGHAAGGT AAAAGGCTACAGCAGGAGT AGCTGCTCCATGGATGGTC
topos |MEHE 20 | HEHE 3 MEHD 4
GOCTCTGA AAGAGTCATTOCACG AAT AACCAT | GAGGGCTTCCTICAGTATTT
SHEH | e |[MEHE 21 | MEHE B AEHF
FHA} AAAGCCAG TGGGAATCCCTGAAACCE GAACTTCTTGGCT AAATCG
popy | AEHE 22 | HEHE 7 AEdHE 3§
AGGCTGG A AAGCACATTGOC AAGCCAGGC CAGGGAAAGGTTGTHGOGG
wprer |MEHE 23 | NEHE 9 AEHFT 10
GAGGAGAG CAGAATGAGAGCTCCCAGCCT TGCATGAGAACCT TCGCACTC
HAR | prpaas | MEHE 24 | AEHE 11 HAEHT
FAz} CAAGGTGG CTTCAAGCCTGG TGAGGA TTTTCTGCAGTCTATTTTTCC
cipl | MEHE 2% | AEHE 13 AEHE 14
GOCCCACG CCTTGGGCATCATCG A GTTGAAGCCGAAGGCCTT
BEERY | o [HEHE 26 | HEHE 15 AEHE 16
2} GUAGAGGT AGTACTGAATTCTIGCAGCAGA | TCTTCGTTGTICCTCAAGCAGAC
UBALH1 AMEHE 27 | HEdHE 17 AEHT 18
TTGGGAGT GAAATCCTCAGCTTCAAGAACA | TGACATTGCTGATAGTGTATCA

E odbm o UBE2C, TOP2A, RRM2, FOXMI, MKI67 E BIN3A2 fdzte] wd%e SHas AAE Eitsts et
Fate] gEtA s {84 A58 7|EE A3,

B g w3l A7) 7|EE CTBP1, CUL1 % UBQLN1 fAzLe] @3S =Asle AAS FrtHoz xddsie
7

& 540z s e ATA.
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[0144]

[0145]

[0146]
[0147]
[0148]
[0149]

[0150]

[0151]

[0152]

[0153]

E=d 10-1950717

omn

=
wouge gudtel dFoh Fol ARAS JEhIE AR 2 JAARE o 8F fuet Do HetAw
F8AH APl BE Ao, ¥ ounel MRS Tl HUY Bl U HARNE 2¥el K4S B3
A ST 5 A mt Qol, FF S Ao el B BAE A BHoE F§5 AeE
F v

AN

=
& A& AlE ol A unscaled BCT scored] ¥¥= el Ayo)r),

1e e
T 2% dags AE AT 2 A5 AlgTel A BCT scored] X5 yehd ZAajo|t,
I 32 BCT scoreol we} T8 LA (sIstA 89 F84d0 & I17) 2 AT (FTAm 840 %
< )9 10 Ul Fe9Ade] AESES YEH EHo|T),
% 4+ C-indexE & 79 d% o5 2dE9 A58 HrF 2945 vEd Zdolth
L5y & Wy mE dugFoR AT {2 2 u9¥T FAE FES §, SEAEE YAV EE
wkx] ko AT 10 F FEAR o] EES At Aot
wwe AN S FATY WE
ojg} ¥ AW M3 At

<AAld 1>
z27] et o] ity ZEgdel 23]

NCBI¢] Gene Expression Omnibus (GEQ, www.ncbi.nlm.nih.gov/geo)¥s QFAF=0] microarrayS V) FE3F 22}
g g Zoddolo] thyk iR A3d HolHES AAEE do|EHo]x Alo]|Eolt}l, o] Alo]ES] H
AFEA AREE & 5 Jor, E dF §Rxe =& g HA] o] Ao|E9] ARE AFESIITE.

E
a
il
rlo

B Ao AFRE microarray Hlo|E]E ‘Affymetrix Human Genome U133A Array’ 2F= microarray chipg Ab

88 dolelz BASIL, ol chipds o 2% 20 BRprobe)sl EAS, A BAE il FaAE
ARG, olE e chip EHE Bl QA U R FAA BT nRNA B AEE ST 5 9

NCBI GEO A}olE wWjollA  ‘Affymetrix Human Genome U133A Array’ 7|Whe] x4
3t g S Wkx] ke skxbato] thAkel microarray HIOJE S FAMEIG oW, 1 A
EAoZRE 684719 AA HolHE FRIGITE. AA ulolElAldl gk ARE 7] x4 &
o}.

¥# 4
A4 HolEf
GED 44 d= Ty w2 I
GEO Ho. 44 =
SEUE iy i)

GSE2034 2005 286 1980-1995 T

GSE7390 2006 198 1980-1998 12.01
GSE11121 2008 200 1988-1998 7.54
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[0154]

[0155]

[0156]

[0157]
[0158]

[0159]

S=50dl 10-1950717

¥ 5
oaby=el walaby Ay

Charactenshcs Discovery data set

GSEZ2034 GSE7T390 GSE11121
Total 286 (100%) 198 (100%) 200 (100%)
Age
=40 36 (13%) 42 (21.2%) 10 (5%)
41-55 129 (45%) 129 (b5.2%) 64 (32%)
56-70 B9 (31%) 27 (13.6%) 83 (42%)
=70 32 (11%) 43 (22%)
Mot available
ER status
ER+ 209 (73.1%) 134 (67.7%) 156 (78%)
ER- 77 (26.9%) 64 (32.3%) 44 (22%%)
Mot available
Grade
Gl T(2%%) 30 (15.2%) 29 (14.5%)
G2 42 (15%) 83 (41.9%) 136 (68.0%)
G3 148 (52%) 83 (41.9%) 35 (17.5%)
Mot available B9 (31%) 2 (1.0%)
T stage
T1 146 (51%) 107 (54%) 112 (56.0%)
T2 132 (46%) 91 (46.0%) 85 (42.5%:)
T3 B (3%) 3 (1.5%)
Mot availlable
N stage
N- 286 (100%) 198 (100%) 200 (100%)
M+

Mot awvaillable

<A A4 2>
= AZE(Distant-Metastasis—free survival, DMFS)e] 3o waba, 1088 o4 92 A
S Yd3Ut F£22 AW o2 FHIPen, 51 oy ol Ajutoe] HAIgE Xtk
&
k3

I
o RSt ol ERvIEel wek A fAds

S dFTF v A A BEe Ad 212709 %7} =
& At 159709] AF7F v feo R BR7F HRdnh dF7F $& FuelA | DIFSE 134 ojler, d

27t v Jael A F DMFSE 2.2 el AT},
<AA o 3>

A% A% A Ae

A7) A5 £ ARl 212719 AEF 5 TF v Jdel 159709 AlEe Al SAM(Significant Analysis of
Microarray) #41& & A5 3+ o] Apol7t v FHAE LolR gttt SAI #4127 -3 ©o]&
st A7t £ FARE, A5 G FHoelA ALPE FAXE Atk dEE Fd
A R @R AR F 30209 FEEA g FHAANES fEoRAL, o] FHAES] HAHHE doln
7] 93 FREAS FAE 24 (Principal Component Analysis, PCA) WS o] &3le] 43}, 2719
Ais st ZF FAAR] diE, #EE AETH 7)5S dotry] flate], HEE Gene Ontology (GO) 7]
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s==4

T
=0
A

o

R
Jo

[0160]

6T

i-gene S &

L
=

’$7] p-gene

[0161]

o]
e

olo
jant

Br
B

I

B

Br

(i) ¥

[0162]

TRBC1

=i}
=

© AURKA, CCNB2, FOXM1, MKI67, MMP11, PTTG1, RACGAP1, RRMZ2, TOP2A
: BIN3A2, CCL19, CD2, CD52, HLA. DPAl

o] WANg B FH A (i-genes)

(iv) qRT-PCR 23 Z3}, FFPE 7 A9} frozen A A L& 9
UBE2C

(i) A4 2 wde] zjolzh 2,
(1) 1059 S4#- {32 (p-genes)

=i}
=

T dF 4

<AA 4 4>

[0163]
[0164]
[0165]
[0167]
[0168]
[0169]
[0170]

pir
4
H
=n
W
,mﬂ
o
il

9% 7
REEE BT R

™

<4-1> <&

[0171]

6ol e AT
- 18 -

-
R

7]

[<)

L

L

Falom, 22774 €]

o

[0172]
[0173]



[0174]

[0175]
[0176]

[0177]

[0178]

[0179]

[0180]

S=50dl 10-1950717

FE AE2 2% A9
Ho: of g HO: of q
patients Patients
Samples 174 100. 00% 227 100.00%
hge
(vears)
<h0 5ia) 37.93% 109 45.02%
>=50 108 562.07% 113 49, 78%
M 0 0.00% 5 2.20%
P
0 1683 93.68% 208 91 .53%
1 11 6.32% 19 8.37%
Tumor size (cm)
=2 141 81 .03% 189 83.26%
2-5 33 18.97% 33 16.74%
=5 0 0.00% 0 0.00%
Pathologic Stage
& 136 78.16% 177 T7.97%
[14 31 17.82% 34 14.958%
I1B T 4.02% 11 4.86%
H& 0 0.00% 5 2.20%
Hiztologic Grade
1 K3 30.46% s} 15.66%
2 103 h9.20% 149 65 .64%
18 10.34% 37 16.30%

<4-2> AF 5 AHEE FAAY HE

S Al 16F- 1A= FFPE A ol 78 RNAS FE3dte] RT-PCRS Fdsto] 1 Tdgks Albsigict.
7 fdzkel wd bl mhE dAele] EAe] WMake Cox Ml 1% RS ARSE dofd 5
a8 mgellA dA AP BAA HRAAFAA O] friel mE AR (9A 9
o] H]E 9% (hazard ratio, HR)ol2t Bolatn, olzd YFwr} 18}t 3
S7HA7IE Aela, 1Hn Hom fglo] ags ofv] it

it
il

5]
=

5]

=

=)
o
jaki)
o,
N
N
N
>~
>
o
i)
=3
fo

p-genesO. 2 FFHE T4 THE FHAE A= Frol 1 oo IdHgkol ALFF dFol ogEFgS FHOo
o, SR i-genesE EHEH FAAE AFEY Fhol 1 ostE HdFko] ARTE F2 oF ZFE UrE

Aoz selE Y,

=
e

A A F T e ANt U0 fddnd Fov, B ATt aFe] YPge] dxse 4
A%F FugBol 44D FAA Agsiarh,

AdE FAzRE S22 #AH 542 570(UBE2C, TOP2A, MKI67, RRM2, FOXM1)e}F ®9wks 3w R-4dxk 179
(BIN3A2)o|H, F7l¥ o2 e H T3S 9l FFPE 2o A3t 33 44 371(CTBP1, CUL1, UBQLNDE
71E =S B9 AdEE o dEzks B4 AFESIIYH("Identification of novel reference genes using
multiplatform expression data and their validation for quantitative gene expression analysis." PLoS
One 4(7): e6162.2009).
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[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

S=50d 10-1950717

<U4-3> LTl AT A= AE

ohRigr Cox vlE 918 REAS AFEStY A8 E WA &2 §ud 32 gides Holgd Az d#Hd Fo
A &elsktt (p-value<0.05).

ofel gt A3tE str] & 7ol HERASIT

r
o

©:

r

X

N

N
ok

p

(o ®

¥ 7o) Yebd wke} o], pN, ®Ha s3] W7 (pathologic stage), ¢F9 = 7](Tumor size) @ NPI score
7} ARl o3t QAR FQlE Q).

X7

THTY Cox HH A7 ZEE 3 €480/ /4

Fol

gy oo

All Chemo Non-chemo

HR 95%Cl p-value HR 95%CI p-value HR 95%Cl  p-value
0 1.000 1.000 1.000
1 37322418 5761 0000 2602 1624 4168 0.000 14832 4819 45650 0.000
1 1.000 1.000 1.000
pT 2 188812172928 0.005 1302 08062102 0281 4668 13568 13.900 0.006
3 19990617 6471 0248 1360 0416 4441 0611 - -
1A 1.000 1.000 1.000
A 247314794136 0.001 1592 0902 2810 0108 5.750 1663 19.880 0.006
B 46962590 8514 0.000 2780 1442 5357 0.002 19512 4639 82.070 0.000
A 5934139925170 0.016 3.738 0.86816.091 0.077 = = - =
1 1.000 1.000 1.000
2 198210293818 0.041 1771 0830 3.778 0.140 1607 0416 6.214 0492
3 27951368 5711 0.005 2061 0912 4660 0082 3983 0.804 19739 0.091
Tumor Size - 12711121 1441 0000 1131 0.969 1321 0119 4579 2275 9217 0.000
1 1000 1.000 1.000
2 28941679 4986 0.000 1828 0.996 3355 0051 7.652 2240 26.140 0001
3 425724157507 0000 2650 1436 4893 0.002 12233 2236 66.930 0.004
4

pN

Pathologic Stage

Histologic Grade

NPI Score - 19301546 2411 0.000 1604 1.246 2.066 0.000 4.281 2076 8829 0.000
Pathologic Stage 1 1.000 1.000 1.000
2 296318374777 0.000 1868 1.099 3.174 0021 7.809 2.552 23.900 0.000
3 55201.39625.112 0.016 3.729 0.866 16.057 0.077 £ - = -
Pathologic Stage - 28021836 4275 0.000 188561.165 3.051 0.010 7.809 2.552 23.900 0.000
Histologic Grade - 1.6131.164 2.236 0.004 1.360 0.949 1.949 0084 1996 0.8522 4673 0111

o5 % %ol 27 (Twnor size)i= 315F ARE WA e FYL BTN U4 Mol Aol Fad Ao
A B A2 W FYL BATAAE Fols wstt

NS B3 RS WA e BATI HUARE Ve BAL BFIA FIHAT, 8 ARG wA ge @
Aol A 8] 919 e (hazard ratio) gkel 3}t A mE W SkApfol Aol fF %= grEvh 7H) o] Apolrh Wit
%, Ve RAARE W BATHC S ARG WA ge BATIAA O FHE 97 Aoy Aol B

Helsha W7 (Pathologic stage)® ot AAFolA|qk ko] A 7] (tumor size), pNeo| XgE 7ldoelw, NPI
scoret= 99l A7), A=A Hol AE §L wor ANl o] NE GAE o] 2719 pNo| Hush FA
St goleld, AFHoR S ARE WA e BATL WYOR F AF oS mAA A Jue ool
7] (tumor size) ¥ pN HRE Mel3igc),

<A Ao 5>
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[0190]
[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]
[0198]

[0199]

[0200]

[0201]

[0202]

[0203]
[0204]
[0205]
[0206]

[0207]

[0208]

[0209]
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[0211]

[0212]

S=50ol 10-1950717

Cox Bl&E ¢13 =4 7]uk BCT score AAMA e =&

<5-1> A e =&

A9 s

-

Ql p-gene L& (UBE2C, TOP2A, RRM2, FOXM1 ¥ MKI67)2 Ho] UHTFE oo Lpe
R, WO H fAA i-gene(BINA2) S Bol WHAFE o) Fol B ABE et A7) f14
2 Cox HlE 919 BAL Fo) thevt de 48 wEad

[Unscaled BCT score #4211

Unscaled BCT score (U-BS) = 0.63*ACt_UBE2C+0.32%ACt_TOP2A + 0.13*ACt_RRM2+0.02+ ACt_FOXM1+0.04* A
Ct_MKI67-0.42% ACt_BIN3A2+0.89+Tumor_size(cm)+1.22%pN(0 orl)

A7) Axrael whe} Unscaled BCT score(U-BS)S AF&3ho]
Atk

hvA
s

i
ot

Q391 ar, o]o] Wie AT w 1o e

M

BCT Scored] cut-off¥& #AE 10 Ul 97 ol A Aol gk A9dw EE 1YId+S E/FSch. 9
T BH7o AT (accuracy)d HI7FHSF vlR W7 E(sensitivity) 9 Eo]E(specificity)o]™, & g

g FolA s AR} Bolks v o] HoH,
* A% (sensitivity): 106 Wl €4 Hold Al 32 F HAF AIollA 1Tl v

Mo
r«O
=
o

* Bo]Z(specificity): 106 Wl ¥4 ol Aol gle 8 F HAF AolAM% AHY
=

255 $H7F 2 AAm ¥ 5 gAw, NAEE ol
Atk B wme dmeFAE WgEs §

s

-

_
o] 3lo] Huh7} HEE &&= BCT score &5/ A

5% 20 YERd vie} o], AV)E V)l whel TidEe} Bolkeol Fro] Hurl HE X 22.13767= o] A
Hdole mYATH AYTTS UFE threshold® A AT, =, BCT score(BS)7F 22.13767 o4+

=
A5 Q4o wAWe, v 4% AFgel AYPToR BRI & Ax Aol

e

N
q
[\~
Vv
w
o
&
o))
o
ey
>
1>,
Lo,
k1
e

A7) AAld <5-1>9] AlbAe BHoh ABHA A2 Rdstr] Hste] AP HE(linear transformation)ol 23]
BCT score® W33} ar, A4t

[BCT score(BS) A4k

BCT score =0 if 0.8+U-BS -13.71 < 0

BCT score =0.84*U-BS + 26.1 if 0< 0.8+ U-BS -13.71<10
BCT score =10 if 0.8*U-BS -13.71>10

7] AxkA oA BCT score?] #ko] ORTh oW 002 X3=u], 108t & 4§
AR wet 109 W oY A, Ho] i HolA Aol FES AX A Fr).

A7) Aabalol whgl BCT scoreE AF&E3dte] o B E 32l o]d thslk A23E & 29
el wkel Zo] BCT scoreol A 3AtE A o] dAo] gk 9+ AHAPTS
2 AA(UAES Bolie o] HU7l HE XH) kSl , BCT score7} 4 o]l 4

= a —?:;— A
= ooy A nsldTen, ey AfuTen ERd 4 Ak,

—

0o =2 WY BCT score”}

I YERNSIE. = 39
F3F+= threshold: 4

=
Solli= A, o]

<AA 4 6>
9% 4= A% A7t

<6-1> ¢aEF AE AFTH HAF APTE T 4HIL

2 ARy =2 §EZ AY, Aol E ol Aol
T(discovery set)¥} &ag]FE 7HE Al¥ (validation set)

A3E & 39 YERAT.
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[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]
[0222]

[0223]

[0224]

[0225]

SS50dl 10-1950717

= 3o YERA wie} Zo], dmElF AkE AT duEE HE ATl A BCT score 71RE Aol 10d
TaAAH S5 ZhzF 97.82%, 96.47%¢)Pon, 1A 109 U FYEAHe] FEL 61.07%, 76.31%2 F
Ald BFolA BAHoR {3 10d Ul dF Hold AR FEO Aort IS FASATHp-

v

o

lues<0.001, log-rank test).
<6-2> 9= = i Cox Hld 943 BdE ALE3 BCT score?] o5 dSd] g T4 FA4 AF

BCT scores] 9A70] 5ol the BAH o488 337 A Cox WANY A4S AHgsh 9340 2 9
AR AW F Bk BRE felge e EAs.

=

dnFF AE AT D HAF AlFaelA dHE Cox HE9lE 24 A}, BCT Scorew oF9] Ax=E AMEH
= dvbARl AR ET dA MY S FAHoR Fog AxE FIEATH (p-values<0.05). °o]¢}
AFeRAl BCT Scorets UGAHE 7|WHo R st oF ARt FAH0R {3 A Eele] thi® Cox HHAE
A4S o AT 5 A} (p-values<0.05)

* 8

U4 R U 0T o5 WSS Y Cox 1]E HP 24

g F A= AT ¢z F EF NET
HR 95% C.I. P value HR 95% C.L P value
BCT Score 222 (1.08-4.58) 0.030 1.88 (1.10-3.21)  0.022
Age at surgery 1.02  (0.98-1.07) 0.364 1.04 (0.98-1.10) 0.184
Tumor Size 1.50 (0.47-474) 0494 0.79 (0.33-1.89) 0.597
No. of LN metastasis 1.53 (0.77-3.04) 0.220 0.17 (0.02-1.42) 0.103
Histologic Grade 136  (0.50-3.69) 0.543 1.51 (0.54-4.27) 0435
gnel g 4E ANET gnelE AF YT
HR 95% C.I  Pvalue HR 95% CI  Pvalue
BCT Score 2,54 (1.35-4.78) 0.004 2.02 (1.17-3.50)  0.012
NPI Score 1.76  (042-736) 0437 1.43 (0.37-5.48)  0.600
PREDICT 1.05  (0.99-1.12) 0.090 0.98 (0.88-1.10)  0.763
SNAP 093  (0.74-1.18) 0.545 0.91 (0.71-1.16)  0.438

<6-3> C-indexZ A}&3F BCT scored o3& o=€ 17}

C-indexi= 0.591A4 17k419] k& 7FA™ 0.50] 7M7HE4E odF o522 "dojxm 14 7MessE =2 ofF
58S 7Y, BCT scored] oFd=ge Hrbslr] 98te] ddAR 7| 23} C-index Rl HI/ME 423
sHATE.

2o FAT+ES Ao E BCT score E EF AR 79k RAlE9] c-indexE v 3 Qﬁr BCT score’} 7V4 =
< c-index S Hole AoZ UEHT. o] E o Fd S EHARY BCT score’t ¥ %2 o|$ o588 7H4
s AL 9=

<A A 7>

st F f-84 A=Y

A71 A 1 WA 65 FE gyt duEEs o)&ste] et #xle] A E FE84ES A5 F UEA
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<170> KoPatentIn 3.0

<210> 1

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> UBE2C forward primer
<400> 1

aaaaggctac agcaggagce

<210> 2

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> UBE2C reverse primer
<400> 2

agctgctcca tggatggtce

<210> 3

<211> 24

<212> DNA

<213> Artificial Sequence
<220><223> TOP2A forward primer
<400> 3

aagagtcatt ccacgaataa ccat

<210> 4

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> TOP2A reverse primer
<400> 4

gagggcttcee ttcagtattt

<210> 5

<211> 18

<212

> DNA

<213> Artificial Sequence

19

19

24

20
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<220><223> RRM2 forward primer
<400> 5

tgggaatccc tgaaaccc

<210> 6

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> RRM2 reverse primer
<400> 6

gaacttcttg gctaaatcg

<210> 7

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> FOXM1 forward primer
<400> 7

aagcacattg ccaagccagg ¢

<210> 8

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> FOXM1 reverse primer
<400> 8

cagggaaagg ttgtggegg

<210> 9

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> MKI167 forward primer
<400> 9

cagaatgaga gctcccagcece t

<210> 10
<211> 21
<212> DNA

18

19

21

19

21
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<213> Artificial Sequence
<220><223> MKI67 reverse primer
<400> 10

tgcatgagaa ccttcgcact ¢

<210> 11

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> BTN3AZ2 forward primer
<400> 11

cttcaagcct ggtgagga

<210> 12

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> BTN3AZ reverse primer
<400> 12

ttttctgcag tctattttte ¢

<210> 13

<211> 17

<212> DNA

<213> Artificial Sequence
<220><223> CTBP1 forward primer
<400> 13

ccttgggcat catcgga

<210> 14

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> CTBP1 reverse primer
<400> 14
gttgaagccg aaggcectt

<210> 15

21

18

21

17

18
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<211> 22

<212> DNA

<213> Artificial Sequence
<220><223> CUL1 forward primer
<400> 15

agtactgaat tcttgcagca ga

<210> 16

<211> 23

<212> DNA

<213> Artificial Sequence
<220><223> CUL1 reverse primer
<400> 16

tcttegttgt tcctcaagca gac

<210> 17

<211> 22

<212> DNA

<213> Artificial Sequence
<220><223> UBQLN1 forward primer
<400> 17

gaaatcctca gcttcaagaa ca

<210> 18

<211> 22

<212> DNA

<213> Artificial Sequence
<220><223> UBQLN1 reverse primer
<400> 18

tgacattgct gatagtgtat ca

<210> 19

<211> 8

<212> DNA

<213> Artificial Sequence
<220><223> UBE2C UPL probe
<400> 19

22

23

22

22
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gggaaggc
<210> 20
<211> 8
<212> DNA

<213> Artificial Sequence

<220><223> TOP2A UPL probe

<400> 20
gcectetga
<210> 21
<211> 8
<212> DNA

<213> Artificial Sequence

<220><223> RRM2 UPL probe

<400> 21
aaagccag
<210> 22
<211> 8
<212> DNA

<213> Artificial Sequence

<220><223> FOXM1 UPL probe

<400> 22
aggctgga
<210> 23
<211> 8
<212> DNA

<213> Artificial Sequence

<220><223> MKI67 UPL probe

<400> 23
gaggagag
<210> 24
<211> 8
<212> DNA

<213> Artificial Sequence
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<220><223> BTN3A2 UPL probe

<400> 24
caaggtgg
<210> 25
<211> 8
<212> DNA

<213> Artificial Sequence

<220><223> CTBP1 UPL probe

<400> 25
gcccecacg
<210> 26
<211> 8
<212> DNA

<213> Artificial Sequence

<220><223> CUL1 UPL probe

<400> 26
gcagaggc
<210> 27
<211> 8
<212> DNA

<213> Artificial Sequence
<220><223> UBQLN1 UPL probe
<400> 27

ttgggage
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