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LI D BCL RS(21 #RT

BHREADT), BLUTHCL @ TR EINE L UWERER A 20 MB35 kT pkib
B FE(5-10 €2)

B FE0-5 4F)

HR (95% CI)*

LR-Ay" (P 1)

HR (95% CI)*

LR-A ¥ (P 1H)

b5 i
B
- NO 2.58 (1.74-3.82) 23.08 (<0.0001)  1.79(1.26-254)  10.53 (0.0012)
NO/HER2-  2.20 (1.40-3.45) 11.92 (0.00061) 1.95(1.37-2.79)  13.60 (0.00021)
R NO 1.90 (1.57-2.29) 32.11 (<0.0001)  1.28 (0.95-1.72) 2,02 (0.15)
NO/HER2-  2.03 (1.46-2.82) 14.62 (0.00012) £.48 (1.09-2.02) 5.52 (0.018)
NO 2.52 (1.88-3.40) 33.37(<0.0601)  1.55(1.06-2.26) 4,47 (0.034)
A NO/HER2-  2.48 (1.54-3.98) 13.23 (0.00031) 1.91 (1.51-2.78)  10.50 (0.0012)
AHFEL
o NO 5.82 (3.10-10.92) 34.36 (<0.0001) 23 (1.29-3.86) 8.42 (0.0037)
NO/HER2-  7.30(3.22-16.51) 26.42 (<0.0001)  2.52(1.42-4.45)  10.38(0.0013)
- NO 2.05 (1.62-2.60) 24,15 (<0.0001)  1.41 (1.01-1.99) 3.24 (0.072)
NO/HER2-  2.90 (1.80-4.65) 15.35 (0.0001) 1.78 (1.14-2.77) 5.36 (0.021)
— NO 3.66 (2.40-5.56) 33.84 (<0.0001)  1.73 (1.09-2.75) 5.03 (0.024)
NO/HER2- 491 (2.32-10.41) 16.62 (<0.0001) 226 (1.27-4.01) 7.13 (0.0076)
BT
NO 2,25 (1.54-3.28) 1826 (<0.0001)  1.96(1.43-2.68)  17.87 (<0.0001)
Bel NO/HER2- 2,04 (1.34-3.12) [L.07 (0.00091)  2.04 (1.47-2.82)  18.63 (<0.0001)
RS NO 1.34 (1.26-1.89) 13.59 (0.00020)  1.19 (0.94-1.50) 1.93 (0.16)
NO/HER2- 1,58 (1.12-2.24) 5.86 (0.016) 1.33 (0.99-1-78) 3.17 (0.075)
NO 1.84 (1.37-2.48) 14.45(0.00010) 1.25 (0.94-1.67) 2.21(0.14)
IHC4 NO/HER2-  1.57(0.98-2.51) 3.36(0.066) 1.45 (1.01-2.07) 3.97 (0.046)
CTS B L EER
BT
NO 1.99 (1.27-2.99) 9.71 (0.0018) 1.49 (1.02-2.17) 25 {0.039)
BCI NO/HER2-  1.83(1.12-3.01) 5.93 (0.014) 1.57 (1.07-2.30) 34 (0.021)
RS  NO 1.76(1.43-2.17) 22.21(<0.0001) [.10(0.83-1.46)  0.44(0.51)
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NO/HER2-  1.80(1.26-2.56) 9.41(0.0022) 1.27(0.92-1.74)  2.01(0.16)
—_ NO 2.22(1.62-3.03) 22.48(<0.0001)  1.25(0.90-1.73)  1.65(0.19)
NO/HER2-  2.16(1.31-3.57) 8.60(0.0034) 1.61(1.082.40)  5.27(0.022)
HABEFELT
. NO 3.92(1.98-7.76) 1741(<0.0001)  1.68(0.94-3.01)  3.10(0.078)
NOMER2-  7.18(2.77-18.64) 20.17(<0.0001)  1.78(0.97-3.26)  3.60(0.057)
s O 1.92(1.46-2.52) 16.62(<0.0001)  1.26(0.86-1.84)  1.29(0.25)
NO/HER2-  2.54(1.49-4.31) 10.70(0.0011) 1.40(0.88-2.23)  1.90(0.16)
- NO 3.19(2.05-4.98) 24.02(<0.0001)  1.45(0.88-2.37)  2.04(0.13)
NO/HER2-  4.31(1.96-9.47) 12.50(0.00041) 1.73(0.93-3.22)  2.83(0.092)
LA TEIR
S 1.75(1.16-2.64) 7.25(0.0071) L51(1.08-2.11)  5.86(0.015)
NO/MER2-  1.77(1.11-2.84) 5.91(0.015) 1.54(1.08-2.18)  5.98(0.014)
R NO 1.40(1.12-1.75) 7.37(0.0066) 1.04(0.81-1.33)  0.07(0.78)
NOMER2-  1.39(0.97-2.01) 2.97(0.084) 1.08(0.80-1.46)  0.25(0.61)
wea O 1.58(1.15-2.17) 7.39(0.0066) 1.02(0.75-1.39)  0.02(0.89)
NO/HER2-  1.33(0.81-2.20) 1.23(0.27) 1.11(0.76-1.63)  0.30(0.58)
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GBI 381 B BCL, RS, IHC4 O 0-10 4ERFEHT 381

HR* (95% CI) LR-Ax*(P-value)

BAZ5 4k

BCI 1.70(1.21-2.40) 9.48(0.0021)

RS 1.30(1.07-1.58) 5.97(0.014)

IHC4 1.40(1.07-1.85) 5.56(0.018)

CTS # gt 2951k

BCI 1.42(1.02-1.97) 4.49(0.034)

RS 1.25(1.02-1.52) 4.24(0.039)

IHC4 1.40(1.05-1.87) 4.92(0.027)
Oooo0oo
Ooo0oooooooooooooooo0oooao
oooooad
0000000000000 D000000000000000000000000000
oooooooooo0ooootbootboooo0oooboobooboooooooooooOooanooao
goooooooooooooooooooooodn
OooDOoo
oooano

Cuzick et al_., Lancet Oncol. 11:1135-1141 (2010).
Cuzick et al., J. Clin. Oncol. 29:4273-4278 (2011).
Dowsett et al., J. Clin. Oncol. 28:1829-1834 (2010).
Goetz et al., Clin Cancer Res. 12:2080-7 (2006).
Jansen et al., J. Clin. Oncol. 25:662-8 (2007).
Jerevall et al., Breast Cancer Res.Treat (2007).

Ma et al., Cancer Cell, 5:607-16 (2004).

Ma et al., J. Clin. Oncol., 24:4611-9 (2006).
Paik et al., N. Engl. J. Med. 351:2817-26 (2004).
SABVS; Abstract S1-9 (2012).

i, et

(2]
«Q
O =
o

Oooooooooooogooao
OO0 ooDoogooooo

Ooooooogooooaoo

a
0
4
O
0
O
O
0
O
4
O
0
4

|
|
|

OoooooooooooooOoogooa.o
Oooooooooooogoooogaog
[
|
|

O

Ooo0oooQgooo

Oo0oooogodogoao
Ooo0oooQgooo

O

Proc

Oo0oooogodgooao

OooooooQgooao
OoooogoQgogooao
Ooo0ooooOoooo

O

O

Oo0oooogodgooao
Ooo0oooOoooao

OoOoo0ooodg
O0Ooo0oood
OoOoo0ooodg
O0Ooo0oood
OoOoo0ooodg
O0Ooo0oood
OoOoo0ooodg

O

goobobooooboboooooboooooan

ooocoooboobooooooooooobooao
goocooboobooooooooooobooao

10

20

30

40

50



(37) JP 2016-536004 A 2016.11.24

Oo0oooooooooooooobooooOoonOoao
ogooooao
godooboooooboooooooooobboo oo boDbooo o boDbooooooooan
gooooooooooootootbooooboobooboboooooooooooOoonOoaon
oo bbb oD oDbOboUo o bODbOboOoooDbooOooao
godooobobooooboboooooboooboboo oo oDboo o bobboboooooooao
Ooo0oooooooooooobooboobooooooooan
oodon ogoooao
;\ . HR(95%C)
=5 (4] o G
*ﬁﬁ;;?&gﬂ: S BOHE (M=383) B.8% -4
I— N:a,‘ia BCIgp  (N=155) 17.3% 185 (1.04-3.28)
TRANSATACIZH# BCIE (N=112)  222% 219119402 "
N=5880 F o
BEShLTOVY a "
N=3874 3
2EI0vY $ @
N=2005 £
HEERZLavI=ZHLT g 1
’7 FaumG
N=TT6 &
RSELUIHCADHD
TOusIE B+ S i & ; - - . T
N=072 0 2 4 8 8 10
BCIFAART ERSE/PoRIETE . BEHIATE(E)
“"{;;?éﬂ‘"‘ aai%:aﬂ?:r: m”acrt& 288 76 364 348 21 187
N=105 BCI® 185 160 152 141 121 85
e BCI® 112 104 94 82 71 a8
e BCI & BCI® BCI%
BCI. IHCAE LT
RSIZMLT—H
N=315
Y IR Yz ERE HER2I# HER2HB S
=685 N=250 N=B20 N=g5

Yo ETEESIHERZRENE
N=597




ogoooan
HR{35%CT)
EWERED  (CTSIZMLT
10EOFE inE)
S BolE  (N=390) 48% BE gl
BCI % (N=186) 18.3% 2,89 (1.55-5.40)
BCIFE  (N=109)  20.0%  4.86(
£ 8 &
&
=
g
&
E o
g
&
o4
T T T T i T
0 2 4 g a 10
- RESRTE(E)
BCl#E 380 381 ar2 357 332 180
BCI & 166 161 150 140 1189 &7
BCI® 108 98 88 74 62 34
- B 1R BCl & e B 3
goooao
II‘ HR{95%CH)
EREHRO (CTSIZMLT
10EDFE )
1 BCI & {N=351) 5.5% S
BC (H=144) 16.8% 27 (1.1943)
BOI®  N=52) 2A5% 272(1.385.43)
= e
£ '
& -
£ o™ g
® r -
: S
& 10 N gl
YA
BCIE
BCI =
BCI=

(38)

Ooo0ooao
Le
AY ~ A
N \ y B
~ L}
ML \ \
e I NN
& “\.\ i
“ -
=
=]
]
28228288 8 8 8 2 <
HUBOHAWEOL 0
Oo00o0oao
HR(95%C)
BEERO (CTSI=MELT
10FORE nE)
ol BB ) gk o
BOI®  (Netdd) 18.7% 383 (1.817.29)
BCIE ) 7% ssRey A
I
I
£ o P
: i
g = e
® Y —
g ~
= 1 - A
I
Gt

JP 2016-536004 A 2016.11.24

BCI &




(39)

JP 2016-536004 A 2016.11.24

Ooo0ooOoao Ooo0ooOoao
@ HR(85%C1) |BJ
AMBRD  (CTSIZBILT HRSS%CI)
sEONS mE) EMERO  (CTSIZBLT
BCHE (N=300) 13% PH oEows o]
81 o qeten  sew 213003048 R4 SO pes 0% i
BCI@ (N=108)  184% 550 (3.03-24.30) BCl & (N=146) 13.4% 2,93 (1.37-6.29)
= BCI % (N=84)  133% 297 (1.23.7.13)
& R & ~
B £ 81
& &
E 13 "
R :
& |
J_'_.,_._r-_'_'_-'- 5 ? 5
i
= &
T T T T T T
0 1 2 3 4 5 © 4
e T T 1] T T T
uzo;&ac REMRTE(E) 5 6 7 B k] 10
1§ 390 385 381 378 372 386 .
scit 166 165 161 154 150 146 R WWE(T)
BOI® 109 105 9 9 88 84 BCI ::t 366 357 347 332 310 190
BCI 146 140 129 119 108 67
BCI#E  ——— BCI® BCI & BCI® 84 74 70 62 57 34
—— BCI BCl # BCI &
Oo00o0oao Oo00o0oao
L=l 1001
100 1 901 £ i ®
90 * : # 801
] 2
g 80 § 701
E 701 g 601
£ =07 § 50
| ko
g 50 € 4071 '
_ % .
g 4 § 30
30 1 &
E 20-
20 _
10 A st
10 1 , ,m__-—-—r'—‘___'--_ i S
E
o- : T T . T : T T ; .
T T T T T T T T r ~ 0 1 2 3 4 5 6 7 8 9 10
o] 1 2 3 4 5 5] 7 8 9 10 BCI



(40) JP 2016-536004 A 2016.11.24

Ooo0ooOoao Ooo0ooOoao
HR{95%CI) HR{95%CH)
E EWERO {CTSIZMLT ERERO (CTSIzhLT
SEOTE 1] 10EDEE mE)
] BOIE (=) 11% R 0 B sy 28% B
BCI®  (Nettd) 43% 301 (083-10.9) BOI%  (Ne138) 15.0% 3194 (1.72905)
BCI®  (Ne=56) 13.1% B21(244-276) BCI®  (N=T3) 15.8% 408 (1.80-10.4)
£ 2] g
40 40
g g P
.3 4 . __,__..I"
# B g0 -
n_
0 i 2 3 i 5
SRR E) BEREF)
YRS YA
8019 BOIE M5 % ko 32 204 19
BOl = 144 m 140 ?53: 3% %&? BCl 128 124 114 105 59
BiE &% & i 7 i1 i Bcl® i b1 & 53 @ 2
BCIE BCl B0l BClfE BCl = BCI®
Oo00o0oao Oo00o0oao
(Al B
100 1001
e & @ 5 - i |t # L3
80 4 e o 30
. s i F
-] 70 S .J,. % 70 /
2 607 S 6o . =
E 50 / g ¢
] i g 501 5
§ 49 i § 407 E
# 30 § 301 B i
20° & T 204 ’
10 - 101 =
(e i i R 01,
6 1 2 3 4 5 6 7 8 3§ 10 ) 8 9 10




ogogoano

(4]

BRI HES

UROM
BCl &
BCl#
BCI &

oooao

Pl s

YRS
IHC4 &
IHC4 =
IHC4 &

O
2 L]
29.0%
4?=58.34, P<0.0001
& @
18.3%
2
&
4.8%
(=1
T T T T T i 3
Q 2 4 6 8 10
MBHATE(E)
390 381 372 357 332 190
166 161 150 140 119 67
109 98 88 74 62 34
8CI & B8Ol @ BCI &
a
o,
o
¥2=29.26, P<0.0001 P
(=1 21.8%
& 18.8%
&
2
&
____,.a'",_’_ o
(=]

o 2 4 6 8 10
R ()
382 370 360 341 315 184
183 189 175 165 142 76
20 81 75 64 56 "
—— HC4 & = [HC4 ®  —— [HC4 &

(41)

gogooano

BEEBHES

JP 2016-536004 A 2016.11.24

%2=38.49, P<0.0001

T T T T T

0 2 4 6 8 10
SRR
yRSE s
RS & 388 378 369 353 321 186
RS & 178 172 182 149 136 75
RS & o9 a0 79 89 56 29
— RSE RS # —— RSH
ooooao
Q,
Lo
¥?=18.14, P=0.0001 &
=1 21.6%
BN 19.5%
s .
g 2
©
2.8%
f=]
0 2 4 6 8 10
BEFIATE(SF)
YAO® )
BCIE 202 198 191 185 172 101
BCI® 81 80 77 71 57 22
BCI® 54 52 49 42 3e 19
BCI 8 ——BCl & ——BCI&



(42) JP 2016-536004 A 2016.11.24

goooano gogooano

2 & "
x 36.9%
¥3=1,78, P=0.4 ¥ *=46.14, P<0.0001
&
& &
®
o
E q=3.3 5% g R %
g = 126% ® E LiiZx
# 7 9.4% 5 o
i b i
_‘n._r._r-‘-‘—'ﬂ-,B%
o =
0 2 4 6 8 10 c ; : ) ; y
RSt 2 0 2 4 6 8 10
. - BT
Rfffmf! zg; 23 12; ‘gg 12? 103 BCI{E 188 183 181 172 180 89
s o rd e 2 o %z BCl 85 81 73 89 62 35
BCI® 55 16 39 32 24 15
TToha R RS T ——BCl  — BCI & BCI &
Oo0o0o0oOoao
<
oy
[EI ¥2=4.25, P=0.1
&
#
2 156%
3 133%
g = i
“ 8.0%
'
(=]
0 2 4 I 8 10
BRIRTE(F)
YA
IHC4 & 207 203 197 188 188 104
HCa s 90 50 85 82 71 35
IHC4 & 40 37 35 3 28 13
— HC4 & — IHC4 % —HC4 3
Oo00o0oao Oo00o0oao
o
(=] o a
= 39.6% %2=28.21, P<0.0001
%2=53.90, P<0.0001 =4 : &
3 27.3%
g
& g < 21.2%
B : ’
5 18.1% L 9
L . [
-‘—‘_'_A-O’s
3.1% = : C
= - - - : - . 4] 2 4 G 8 10
0 2 4 6 8 10 - AR
—— ERIBET) IHC4 : 175 167 163 156 147 80
RSE 181 175 172 184 152 83 IHC4 103 i @ o L4, 41
Rs® 93 88 82 76 69 38 sl 90 4 10 s 28 L
RS® 54 47 39 33 25 17
—— HC4 =~ |HC4 ' —— |HCA®

—RSE — RS e RS B



JP 2016-536004 A 2016.11.24

(43)

=8

o

223

18

1§
i
%04

goooano

kOF
(s z-90) 69 T log=N) =108 | e
(orz-150 1) HEE =N w108
e %S (Zn=N =108 [ g
(s FiRwd0L
2HzISLO) O
fo%ssluH

(3%} B iR oW HT



(44)

gooooooanb

INTERNATIONAL SEARCH REPORT

JP 2016-536004 A 2016.11.24

Internanienal applicatii No.
PCT/U$2014/055041

A. CLASS]FICAf]ON OF SUBJECT MATTER
IPC(8) - C12Q 1/68 (2014.01)
CPC - GOIN 2800/54 (2014.11)

According te Intenational Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

- Minimumn documentation searched (classification system followed by cl

tassification symbols)

1PC(8) - C12Q 1/68; C40B 30/04, 30/06, 40/00, 40/08; GO1IN 33/50 (2014.01) '
CPC - C12Q 176886, 2600/106, 2600/118, 2600/158; GO1TN 33/57415, 2800/54, 2800/56, 2B0/60 (2014.11)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

US Class - 436/8.11, 6.12, 13, 15; 506/7; 506/8, 16, 17

‘| CPC- C12Ct 1/6886, 26004108, 2600/118, 2600/158; GO1N 33/57415,

2B00/54, 26800/56, 2800/60 {2014.11) {keyword delimited)

Electronic data base consulted during the international search {name of
Orbit, Google Patents, Google Scholar, Google, PUbMED

data base and, where practicable, senrch terms used)

Search terrns used: predicting breast cancer recurrence gene expresslon HoxB13 IL17BR Bub1B CENPA NEK2 RACGAP1 RRM2

Estrogen Receptor posilive cancer tumor

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Catepory* Citation’ nf‘docm.nent, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2012/079059 AZ {ERLANDER et 8} 14 June 2012 (14.06.2012) entire docurnent 1-3, 57, 19-22, 28-33
A US 2013/0065786 A1 (DARTMANN et el) 14 March 2013 {14.03.2013) entire document 1-3, 5-7, 19-22, 28-33
A WO 2013/070521 A1 {BAKER et al) 16 May 2013 (16.05.2013) entire documnent 1-3, 57, 19-22, 28-33
A HABEL et al. "HOXB13:IL17BR and molecular grad'e_ index and risk of breast cancer death 1-3, 5-7, 18-22, 28-33
among patlents with lymph node-negalive invasive disease,” Breast Cancer Research, 14 :
March 2013 {14.03.2013), Vol. 15:R24, Pgs. 1-11. entire document
A MA et al. "A Flve-Gene Molecular Graede Index and HOXB13:lIL178R Are Complementary 1-3, 5-7, 18-22, 28-33

Vol. 14 No. 8, Pgs. 2601-2608. entire docurnent

Prognostic Factors in Early Slage Breast Cancer,” Clin Cancer Res, 01 May 2008 (D1 05.2008},

D Further documents are listed in the continuation of Box C,

O

. Special categories of cited documents:

“A” document defining the gencral state of the art which is not considered
t0 be of particular relevance

“E” earlier application or patent but published on or after the intemational
filing date

“L"  document which may throw doubis on priority claim(s) or which is
cited to establish the publication date of ancther citation or other
special reason (a3 specified)

“O" document referring 10 an oral disclosure, use, exhibition or other
means

“P"  document published prior to the internationa! filing date bul later than

the priarity date claimed

“T” later documemt published after the intemnational filing date or priority
dale and not in conflict with the application but cited to understand

the principle of theory underlying the invention

document of particular relevance; the claimed invention carnnot be
considered novel or cannol be considercd to involve an |nven||ve
step when the document is taken alone

document of particular relevance; the claimed invention carmot be
considered 10 involve an inventive siep when the document is
combined with one or more other such d s, such bi

being obvigus te a person skilled in the arl

“X"

“&" document member of the same patent family

Date of the actual compietion of the intemational search

18 Novembsr 2014

Date of mailing of the international search report

T9DEC 2014

Name and mailing address of the [SA/US

Mail Stop PCT, Attn: 1SA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Vi_rginia 22313-1450

Facsimile No, 571-273-3201

Authorized officer:
Blaine R. Copenheaver

PCTHslde!k S71-272-4300
PCT QSP: 5712727774

ion -




(45) JP 2016-536004 A 2016.

INTERNATIONAL SEARCH REPORT P T—————
PCT/US2014/055041

Box No. Il Observations where certain claims were found unsearchable {(Continuation of item 2 of first sheet)

This intemational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.: :
because they reiate to parts of the intermational apphcauun that do not comply with the prescribed requlremenu; to such an
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4. D Ne required additional search fees were limely paid by the applicant. Consequently, this international search report is
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Remark on Protest D The additional search lees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
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D No protest accompanied the payment of additional search fees.
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