WO 2013/048345
1/18

Figure 1

Tissue Samples Cell Lines
Non- e

TNBC  Non-TNBC ~ TNBC ryge ,  Druggable
(n=7)  (1=22)  (1=8)(;-¢) Targets

2 PSATT
CPA4 -

CHST3
GSTP1
AK2
PRMT2
MOXD1
AGPAT4

CDKé

"HYALS.
PLOD1.

ST3GAL6

ETT KR T W

3
OXA1

SiNC

SIACOTY SIAGPAT4 siUBASH3B siB3GNT5 siPSAT1

SICDK6

SiHYAL3

e o DAL
siRNA#1 siRNA#2 90 05 1.0
Relative mRNA
expression

B3GNT5"", .
UBASH3B

ACOT9 -
HSD11B1L

ALDH1A3 ..
UGrP2._ -

" MAPK12 -

PCT/SG2012/000364



WO 2013/048345 PCT/SG2012/000364

2/18
Figure 1 — cont’d
e d . ' '
- Waddell Breast TCGA Breast
[ :
, o 30 3.00————
$ E 20 20; P=4.11E-11
xS (4 1.0 A .
€% o ! 10
o3 .2 00
E% g ©-10
2" o 20
' ' g B0 S
CE e
=) ‘ :
3 ox. Oo Oos os
- ol @8 a8 R 2
Z Z Zu Z-
FE RE [ S = |
' c e L
° o
=4 -4
e :
Luminal TNBC ' _ f
UBASH3B .
250, P =00018 UBASH3B
‘ P=00155
z o 9 -
E
g = 2
£ 9 o
© .
& 3
o -2
0'-‘"——.-”——'—'——‘ 3_4_ . .
. Luminal TNBC 4
(n=20)- (n=58) S S
: - 0T oo
ol gl
ET g~
<
[*]
pd
g SR 'UBASH3B ‘
Brain metastasis-free Lung metastasis-free Bone metastasis-free
survival suivival ' survival
.:"._3\ 1'0'-‘ :?1 .O‘w é 1'0 -
508, 20.8] 208
g 2 § 08/
S 0.6 | 06| © 06.
o c o
= 0.4 % 0.4 = 0.4
> 2 >
S 0.2 & 0.21 s 0.2 4 mRNA level:
. >
A 0.0 1£=4.08x10° o 070.P=6,33x10"° A 0.0 {P=0.895 —
- 0.2 4 6 8 -0 2 4.6 8 .0 2 4 6 8

Years Years. B Years B High



WO 2013/048345 PCT/SG2012/000364
3/18

Figure 1 — cont’d

Relapse-frée survival Relapse-free survival Relapse-free survival
(GSE1456) (GSE1456) (GSE2034)
1.0 ;. 1.0
1 n =388 k
08] \“\HL 038 | =147
0.6 1 06 |
fd - n=42 . n=71 n=139
= 04 Ipsaty 04 {HYAL3 0.4 {ACOT9
% 024 . 0.2 1 0.2 1 .
3 P =0.0045 = P =0.015
@ 0.0 1 00 0.0 1720005 0.0 1
0 "2 4 6 8 0 2 4 6 8 0 2 4 6 8 101214"
Years Years Years
Lung metastasis-free Lung metastasis-free Lung metastasis-free
survival (GSE12276) survival (GSE12276) survival (GSE12276)
1.0 1.0
1 B3GNT5 1
0.8 08 \L
. n=120 1 _
06 | 06 | 1,_\ n=123
R SN B it
© 04 {AGPAT4 ~ ;83| 04 - 0.4 JCDK
> : n =81
s 024 0.2 1 0.2 1
3
. P=0.026 = 9. =0.001
@ g | 0.0 1P =8.86x10 0.0 P =0.0015
0 2 4 6 8 0 2 4 & 8 0 2 4 6 8
Years Years Years

Metastasis-free - -
survival (GSE12276)

UBASH3B

P =56.33x10°%

Sarvival P-obability




PCT/SG2012/000364

WO 2013/048345

4/18

Figure 1 — cont’d

UBASH3B

UBASH3A

" uoissaidxe
YNYW saleley

o W o un o
N ™ - :
uotssaldxa
VNYW sAnejey

UBASH3B

L5181
9evean
18255H
6vS1d
Lezan
£86100H
908100H
89vaIN
SLyaw
Losan
awli -
vivid
LA0W
£HENS |

TNBC

Non-TNBC

Invasive

Non-

Invasive

N
S
> S (9)
T2 SISE])SE)O
mm.hm Q ISE]SE]I9N
. 72}
5 O .
© O (2)
> ays Alewd
o 8 g a8
© 5 o © ¥
oiel

vm,hmycmo-cm_va Zzbon



WO 2013/048345 PCT/SG2012/000364
5/18

Figure 2
a
' ETS bindi tif T. S_S,
inding motifs
_BOObp IEREE R ] . :_hL 3 :
Promoter
b ) ’ ETS1
<Z< c .
n 400 .
e g 1T
. S a 200
g0 L
&« LRz 288552585
mQﬁ'q(’)ﬁ"f@mNmt\ﬁ"—
$S5T2225585828
5 ==2=88 L
Ix
c
500bp TSS d UBASH3B
) " [FTTITIINS] Ix_?n L. 1 i i < 1.5
T I | LA LA T ] l T = c
1. 2 3 4 5 6 7 8 % Si5
wn
[72] *
g9 x
't:a‘; %0.5
BT549 ~ MB23t- T 0
0.15+ - - 1gG . 0'357 - igG o
- ETS1  0.30- - ETS1 S s
2R,
- 0.25-
5 0.10- B~ =
o ! W w
2 0.20 5
2 0.15- -
0.05- 0.10 UBASH23B Jses -
0,05 ETS1]
004 0.004 ACTINg

12345678 12345678



WO 2013/048345

Figure 2 — cont’d

6/18

PCT/SG2012/000364

e
§,, UBASH3B
5 1.
[}
o
I3
0 1.0
<
Z
(4
£ 05|
o :
-2
®
E 0.0-
U0126
f
5 =
2. =
7 [
o 8
o =
& a
@ D»C’-_ . - . u
R P : Do >0 5 Mmoo s
<L AT Y o 0 n (] 4] L
D T T T T TR EEREEOE R
3 sl les e W
5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 O A - ¢
, . Em S B <o I s
ETS1 expression (log2) e e T .
Al Bone Brain Lung Other
g ETStT.. -
Brain metastasis- Lung metastasis- Bone metastasis-
free survival free survival free survival
£ 10— n=116
® 081
° n=116
& 0.6
- 4 n=88 E =
s 0.4 ) n=88
g 0.21 '
2 g.01P=0.0133 1P=0.0003 1P=07875 n=116 "
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
Years Years

Years



PCT/SG2012/000364

WO 2013/048345

7/18

Figure 2 — cont’d

ETS1

ETS1

- TCGA Breast

-~ Waddell Breast

) | (est)
% | DENL-UON
I T . :
. . o~ ,
<

) + I .| (s2) oaNL
0.. o o o a9 ©
™m o o A

onel quEoo-:m_.vm..r Z6o1

|
. * 1(g®)
i | DBNL-UON
j_ S (22) o8Nl
T
| I ) :
ro a9 ywen

onel nm._wucmo.cm_uoi Zbo

—_

p-value :8e-05

- .
v o
! .
]
T
‘
] N -
t
!

_
8 .
o]
—

L O

5@

z2z
l,_

10 -
5
0

c o

%E _omhmEmo-:,m_uoE zZbo -

- —

UBASH3B .

L#LS131S
ONIS

HR DU145

PC3

w9 w
v v O

uolssaldxa
YNYW aAlie|ay

}iisiTs |

UBASH3B [ #

ACTIN [;



WO 2013/048345

Figure 3

UBASH3B

miR200a MRE

8/18

3JUTR
C
o GCAGAGC Mutant seq
3" UGUAGCAAUGGUCUGUCACAAU  miR200a
+553 (NEBERN]

' 5 CUAGCCCCCAUACACCAGUGUUG

3" UGUAGCAAUGGUCUGUCACAAU
+2822 ’ I NUEERY
5 AAUCCGGUAAUGCCCCAGUGUUA

3 UGUAGCAAUGGvUCUGUCACAAU
+3010° IBEEREE
5 AUGGAGUUCAGAUUACAGUGUUU

3" UGUAGCAAUGGUCUGUCACAAU
+3529, . LERNE R
5' GGCACUCUGCAAGUCCAGUGUUU

UBASH38B
MB231_

g
o -

UBASH3B-MRE1

miR200a
UBASH3B-MRE2
miR200a

| UBASH3B-MRE3

miR200a

UBASH3B-MRE4

BT549 -

_ Relative mRNA
expression -

4
o
NC
miR200af: )i »
miR200c| =%

UBASH3B |
ZEB1YJ:

Relative miR

Relative reporter

PCT/SG2012/000364
miR200a
c & x
o
[72]
v
o
o
x
[4}]
O T AN OO ST D ©N
FULMNRO - OO MOS0
DO T oM T LT DN U M e
goprggsiobhges
v, L EEE00 T
Non-TNBC TNBC
P2 -
MREZ:4
1.5
> 1.01
=
B
© 0.5
0.0-
mut mut
UBASH3B
o
MCF7  I47D
<
Z 3 *
oz s 1.
[77]
Y
58
53
4
UBASH3B
ACTIN



WO 2013/048345

Figure 3 - cont’d

UBASH3B
BT549

Relative mRNA
expression

0.0-
miR200a: -
SIETST. - -
UBASH3B

ACTIN

Relative
Copy Number
©
s

204 { N
ol B
o
Basalike ' Luminal AB
Group TNwnonTN
“miR200b
prYw— — -
% T
01 P= |
5 704
35 o
52 50
€ E a0
Q 30J
20
104
0 Basal ke Lumiral AB
Group TNvnonTN
miR200c
2000
P=0.0241
5 15(!)J
$E
iz
23"
o
0
5001 .
LE T
Basal like Lurminal AB
Group TNwnonTN

9/18

Relative miR expression

PCT/SG2012/000364

miR200b

MIR200¢ -

O o O
28§
X
E E

DO T O N D © N
ELEERTLSSIDRES
xEEpmmmsagEu‘I)’mm
5 22288 2 ==
I I
Non-TNBC TNBC
UBASH3B
2.5+
DU145 PC3

5

c

X o

E®

g9

= QO

© X
4

NC
miR200a
miR200c



WO 2013/048345 PCT/SG2012/000364

10/18
Figure 4
a
1004 100
@ 80+ » 80
B 8
O 604 o 604
B 0l 5
L 40 S 404
¢ :
E 20-1 —° 20"
\
(=] Q
R, 04
EGF: - + - + - + EGF:. - + - + - +
EGFR
UBASH3B
ACTIN|;
b c
S g
% =
= MB231-LN
-'§ —
3 g 2
2 298 3
9 o
T UBASH38 &
2 ACTIN Z= o
o a
3 - <
EGFR High EGFR Low
EGFR by ROC (>33.4298)
UBASH3B Low '
UBASHS3B High P=00342



WO 2013/048345 PCT/SG2012/000364

11/18
Figure 4 - cont’d
d
MB231-LN
8 <8 S 2 1504
08 N8B A g
z> 22 Q0 25
- 28 100-
EGF: 22
0
£z
EGFR | S5 504
v 20
>
UBASH3B I3 04
ACTIN g L xQ
e
f
- MB231-LN 1600 - MB231-LN
120- —&— N/ Vehicle
» 1400 | —e— NC/Etlotinib
£ 1007 @ 1200 { —— KD/ Vehick
§ 801 £ 1000 { —+— KD2/Erlotirib
[hi)
S 60_ _g BDU Ny
g S 600,
:E': 407 S g 00
Z° 204 NC 2 00 4 .7
= - KD2 L e
0 N T T T T T 1 0 T T T v T
9.0 -85 -80 -75 -70 65 6.0 -55 -5.0 1 5 10 15 18
" Log [Erlotinib (M)] Days post-freatment
9 |
MB231-LN h
*
] L — 1 150
4 » | butas - PC3
= o)
! O 490
2 34 °
s g
:.% 2 g 504
2 = ,
8 14 s 0
0-
UBASH3B |4

ACTIN

NC/Vector
KD2/Vector
KD2/EGFR




WO 2013/048345 PCT/SG2012/000364
12/18
Figure 4 - cont’d -
i J
MB231 MCF10A
500 * :
| S
% ‘40_0- 5 (.73
3] : ;8 3(3
T 3004 > 0D
3
S 2001 EGFR|
£ =
X 1004 UBASH3B
04 " ACTIN
UBASH3B: - - + +
KD3: - + - +
k |
MB231 DUT4s ‘ C.
NC KD1 KD2 sy DUMS o PC3
o
2
< 1001
®
g ]**
- 50
% Tumospheres '—o
.20 40 60 80 100 120 =
—L o ‘
(6] N [&) o
b4 Q > Q
m
MB231 -BT549 DU145 ’ PC3
8 o 3 6 51
9 -~ NC -+ NC o W -~ NC - NC
§ ol ™ KD2 - KD2 g 54 = KD2 4 - kD2
= i £ 4
G 4 & 3 N
2 21 2 2
& 2 T "
3 © 1
o (14
0 T T T T T 0= ({l 0:3 T T 0 T T T T 0= T ‘4; T T
- N O < v < T w0 - &N O < v o 9 T ©
> S~ S B b > > > > > > - S~ Sn = > P2 > = P
5888 844848848 § 8888 8434834



WO 2013/048345 PCT/SG2012/000364
13/18

‘Figure 4 - cont’d

MB231-LN

“NC/Vector KD2/Vector ~ KD2/EGFRWT

(o]
MB231-LN
B 150 ' .
g150—
S 1004
(0]
i
&
5 50-
1S
=]
'._
e 0
O A6 QX
Zzo Ot A
¥ o ¥ O
2 F 2% uw



WO 2013/048345 PCT/SG2012/000364

14/18
Figure 5
a MB231-LM2 b s=
T 2 104
23
:% =~ 1034
. @
» @'Y 1024
UBASH3B | &8
, Eg 104
ACTIN [N 25 ..
3 5 1 L L) -
0 10 20 30
Days post-injection
c
d
NC NC
KD1
KD1
KD2
KD2
e 100 f
4T1
o 754 ‘ I
2
@ — NC ] o £ 2
(4 %* 4 E E
s 25 1 - KD1 ]** B '
. — KD? UBASH3B

0 20 40 60 ACTIN
Days post-injection ' '



WO 2013/048345 PCT/SG2012/000364

15/18

Figure 5 - cont’d

*%
| 1
250+ *%
o8 ' '
€ 3 2001 b
5T
a9
5 o 150
88 100 —t
g "8 ... ..
z e S0 —te—
0 . ® . (3 .Tﬁ
NC mKD1  mKD2
! i
*%
P s L
(7)) 80' lhl
ol H
§ 3 60+
J877 -°
O v ..
28 .
g2 . :
S 820q e %
29 ° —_—
£ 0 lT"_ o:.
NC mKD1 mKD2
MB-231-LN |
k
: . MB231-LN
h NC/Vector @
: 'S 1004 ~ i
@]
o
KD2/EGFR g 50-
' Qo
£
: =]
: Z o —y
KD2/Vector X M -6

Log [Paclitaxel (M)]




WO 2013/048345 PCT/SG2012/000364

16/18
Figure 5. - cont’d
m . n
UBASH3B
- v
< ] 150+, : '
E' c 5 | Sum159PT
3 X -l Sumi159PT-R
O o =
2e S 1004 '
s 2 &
g’ s
- x
A B
%’ Y (O}
b= o w
? = ®
. w
UBASH3B | < @ Q < g Q

ACTIN




WO 2013/048345 PCT/SG2012/000364

17/18
Figure 6
a
) BT549 MB231
3004 . * *
2507 —— :
M -EGF
0 2 200-
g 2001 E\ ,
- Q150
° ©
1 g 100
Z- 100 E
53 8 50+
0- I ; : i oL _— - -
Vector UBASH3B UBASH3B Vector UBASH3B UBASH3B
WT H391A : wWT H391A
b
BT549 MB231
Q m Q0 ae]
[%2] o ™ o™
s & B3 5 & o 5%
§ &8y 38 & d% I8
¢ 3z 32 2 S ST
EGF(h) d“'8‘~2f4 48082448 0 8 2448 0 82448 0 8 24480 8 24 48
EGFR [4 : L SR o e
UBASH3B [}
ACTIN |
.-C.me .
MB231-LN MB231-LN MB231-LN
: ' ~—Vector ]
5 5 —— UBASH3B'WT ]
- *k
E5 '3 —— UBASH3B H391A
27 > 1007_ .
n
gm
- = 804
S8 S F 2
£8 B 5 60-
oE <= 0
3 g :
3 hadd 404
: m
5 @k % < 2 ‘<5 204
g £3 23 29
g 2 2 2 o I 0+ F T T =
s 35 STL 03030 40 50 60
S5 O

Days post-injection



WO 2013/048345 PCT/SG2012/000364

18/18
Figure 6 — cont’d
d 203T
Myc-CBL: + + + + + +
Flag-UBASH3BWT: “- + - - 4 -
Flag-UBASH3B H391A: - - + - - +
' EGF: + 4+

Phospho-ceL | NS | B
co. (AN

UBASH3B |}

dl oAn

Phospho-CBL {—»

di bejg

usasH3e [l

CBL
UBASH3B

nduj

e
BT549
P: IgG Myc
Myc-UBASH3BWT. - - + + - - =~ - 4+ + - -
Myc-UBASH3B H391A: - - - - + + - - - - + +
EGF: - + - + - 4+ - + - + - %
Phospho-CEL | RSN ’
S .
©
=4
f ETS1 miR-200a
BTS49 A
UBASH3B ------5
SiCBL: - - - - + 4+ 4+ +
SiUBASH3B: - - + + - - + +
e EGF: - + - % - + - +

EGFR ||

CBL | EGFR protein stability

UBASH3B

Invasion and metastasis ¢ ~



