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WD 2008/ 007072PCT/ GB2007/ 002568 METHOD Fi el d of the
I nvention The present invention relates to the
wo e@awomwnt of cancer. 5Background of the | nvenP@DGB2007/002568
Lynphoid (B-cell and T-cell) tunours account for a
significant proportion of human malignancies. The
spectrum of different, but related, B cel
mal i gnanci es i ncludes B-cell acute |ynphocytic
| eukemi a (B-ALL), B-cell MEAZHIR | ynphocytic | eukenia
(B-CLL), B-cell c [ el ous | eukem a (B-CW),
B-cel | prolynphocgigg ?ﬂl nvggﬁEB-PLL), hairy 10 cel
Thé prekenmringerftid@lrylatey & the usatentalfkcanven- Hodgki n' s | ynphomas
(B-NHLs) (including diffuse |arge B cell |ynphoma

DLBCL), Folli cul (F FL tl |
I(yrrphOZm ((iz/CLI) o ar]@”rcxan gﬁé ﬁ%ﬁﬁ‘lﬂ’?&i‘ %i\/inLr;an P?I Frgry
Lyﬁ%ﬁéi& (@Rel uﬁmms@ t(fRBhos heddsk b EIQBESaHVPﬁJp@ﬂBn 6M¥iman

e spectrum of cell malignancies includes T-cel

maﬂlgwgiéﬁnTéle sp@tmm—fg’ dififerqnt.chart relatedyBrrsHanaligmancies inplydgs B-cell acute

1@%&5@%&% 1% E,%fgeu Ja&égﬂpﬁpwai%mﬁ @%&Lﬂ% -cell

chr‘ﬁmeautlwhlgbnmfs lmxknmirad@g@Mii),sB cslhphlympbo¢yticlladiemip (BeRIHL), hairy

i]?l ug mi ma gﬁé{uwﬁ ous r]]%gélp SH?C%PG QWP,%R%X&}’%CMHLS) (including diffuse
larke B@eielyidphonna $BLB€L;1(FtoﬂfcylaﬂDﬁmﬁiﬁdlﬁm dr@L)),imdatle cell lymphoma

ical or ¢ teristics of
MG T eine et Db M S5 s Bl on S heine (HEL ERAG tiSheipte
My%wﬂi@owgvf'me@ﬁedmaﬁﬁm &l BalighhiRiegedts T-doVealkh&hia) Seripheral
met hods that can be used to treat

T Eo T b R BT et pere R Tt et ot Toéelh
IymipHokfd ?Tcwm&lt'wwllqyﬁlgﬁoma{r ReTEDY eRtbhBRnf dinbh Qfodékm 5

i ncl udes selectin atl e havi ng cancer who woul
lyrmel@p@ﬁ gicldingdoth Eaxe nd Treiell rnzpurspghropig hyrpphogytic leukemias (CLL)

t ' . .
sn§ B ERNS ol bR MMP I el R MERRCIES SRRl o ik clnieal o
celiidareabatedicy Akthe disgasalto progmsdod troxtmend lmeeiineswitin didificulties.
tumour cell. The pr nce Oftﬁ 5de§ ul ated TAK1
si gnal transduction iﬁi“é‘&'ﬁii%f HAPER that a TAK1
Thie Presdit ﬁrﬁ/énﬁdiﬂlbi bgbeb €n @ﬁlmbdml rﬁétm&é @hat bilih NSed Rt a pitRat having
|nvent|on i ncludes inhibit ce
cansebVith 8 LA Rt #IVeiEH Finess ln@kgﬂslv&%i%l@b iRklforc Ei“i inyprytion further
1nc@ud£ﬂ@ec't1ﬂ§ b?cieﬁi%rhavfﬁg%a&epﬁhé) wollid®e rres%@ﬁblmo @reatment with a TAK 1
non- Hodgkin's 30 | ynphoma, a chronic |ymhocytic
inhikitpkaMerepven ifheanvﬁmw piCbldﬁS,/l@@fbwﬁ foy determatingfor thepguesence of one
or H&Fe d g%ﬂﬁédof‘AKP 6 H’ﬂ%nécﬂbﬁ 1561@&!11&*1& a%n?(ﬁﬁ Iaelfl), T presence of a
tunour by cont tacting t tunmour w
defeghinted TAK 1 sigal gaisidaction mmlﬂcutcamdlmesethatwml minbniheshould be
ad%pqgrg d neck, breast, ovary, |lung, pancreas, colon,
P% state, Iiver, ki dney or skin. |n another aspect,
the i nvention includes inhibiting proliferation of a
cel |

In GaBptoty B RAEHIOR T EAoT SO g B UL Prol FRR by Contactng a

B édMtiRbirell withh TAK L ifhedHegNTize 18 a6l tuﬂﬁ)luﬂﬁlﬁ bE-aGRhlHRGKISs
nphobl astic | eukem a (T-ALL), T- |ynphoblastic

y
lymphepreghromic dympphoeyiey lewactia, éli a muitmLesmyeima TAK1
i nhi bitor can be 5adm nistered either as a single
agent or in conbination with other anti-cancer agents
In enotlsanaspecis thedevention inbludessishibiting drecgroneth ofspelid tuntoneby contacting
|nv nti [ canc
the %l I,Ui wi %gﬁfﬂnl\tﬁgﬁﬁt%n q‘:fl @gd dthnmtérr cerfag:b qgulg?ur o? gugthead a r}1(:"neck
brefaat b'emj'z ey pagraas,Botoal brottaliﬁﬁmer tydnagl ot skikt eri ng a 10
TAKL1 inhibitor. The B-cell tunour can be a
non- Hodgki n* s | ynmphoma, a chronic |ynmphocytic
| eukaem a or a multiple nyel oma. I n one exanple, the
non- Hodgki n' s | ynphona can be a follicular |ynphoma, a
di ffuse large B cell |ynphona (DLBCL) of activated B
cell (ABC) type, a di f fuse Iarge B ceII | ynphoma
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10010TNF 207616 _s_at; 209451 at; 210458 s at; 241191 at;
243376 _at; GCK 2645TNF 211167_S_at RIP 3267TNF
WQ18986¢7032 at ; 213928 s _at; RAI DD 8738TNF 209833PEX/zB2007/002568
242638 at; PROCASP2 835TNF 208050 s _at; 209811 at ;
209812 x_at ;211140 s_at: 34449 at: 226032 _at;
226036_x_at; UBCL3 7334TNF 201523 x_at; 201524 x_ at;
212751 at:; LTEV | A 7335TNF 240129 at; TLR2 7097TLRs
In @@Tfh@lzaﬁpaftt therjnegntipndacheds lmlm)&)p@h@ratm 484 T-celld¢ukemia and T-

BT R T Sl 1

inhiHRBO 0B Tate]l ITkRLD B HBBHeRscch2376 Oyrsplabla2R3Rblenia 6I-ALL), T-

uiphoBiy e, S 1e Gl ar 1oNBES TRl g con

ad2iQikBBoA ithai ds a BT obAAB A0 chiRBat DA GAM ot 3848 Xgedls or anti-
PKR 5610TLRS 20421 | _x_at; TBK | 29110TLRs 218520 at;

cangeAatbolieST GE- bet a 203084 at: 203085 s at: | L | R 3554 L|

In another aspect, the invention includes a method of treating cancer. In one aspect, the
invention includes a method of treating a patient having a B cell tumour by administering a
TAK1 inhibitor. The B-cell tumour can be a non-Hodgkin’s lymphoma, a chronic
lymphocytic leukaemia or a multiple myeloma. In one example, the non-Hodgkin’s
lymphoma can be a follicular lymphoma, a diffuse large B cell lymphoma (DLBCL) of
activated B cell (ABC) type, a diffuse large B cell lymphoma (DLBCL) of germinal center B
cell (GCB) type, a mantle zone lymphoma (MZL), Mantle cell lymphoma (MCL), or MALT
Lymphoma.

In another example, the non-Hodgkin’s lymphoma has a t(14;18)(q32;q21) translocation,
t(11;18)(q21;921) translocation, t(1;14)(p22;q32), amplification of chromosome 18, addition
of chromosome 18q21, amplification of chromosome 6, or amplification, as defined by
comparative genomic hybridisation, of specific regions including BCL-10, CARD11, TRAF6
and TAKI.

In another aspect, the invention includes treating a patient having a solid tumour by
administering a TAK1 inhibitor. The solid tumour can be a tumour of the head and neck,

breast, ovary, lung, pancreas, colon, prostate, or skin.

In another aspect, the invention includes treating a patient having a T-cell leukemia by
contacting the T-cell leukemia with a TAK1 inhibitor. A T-cell leukemia can include T-cell
acute lymphoblastic leukemia (T-ALL), T-lymphoblastic lymphoma, T-CLL, CTCL or other
T-NHLs.

In yet another aspect, the invention includes a method of treating a patient having a

deregulated TAK1 signalling transduction molecule by administering a TAK1 inhibitor. The
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202948 at; 215561 s at; TOLLIP 544721 L1 217930 _s_at;
222469 s at 233881_s at MYD88 4615I LI 209124 at; CD19
WO 30BOCHI1 206398 s at; WO PCT/GB2007/002568
2008/ 007072PCT/ GBZOO?/ 002568 CD22 933 B-Cell CD45
5788 B-Cell 207238 s at; 212587 s at; 212588 at; CD79A
973 B-Cell 205049 s at; CD79B 974 B- Cel | 205297 s at;

LYN 4067 B-Cell 202625 at:;202626 s at:;210754 s at;
TAK3oipmslliag trznﬁéegwnam eqgigrenn e MABT GHGL-20 6UAR), FAB2SYRAFS,

TSR B AR B ERORER Oty oo

NFRR 2672 ¢ ganes MBEAEB 4@n@ligemble2s 858besa ANA288408e mtejther mutated
B N e -
forl-0PelddifRa23a8r by phd?ﬁlﬁrﬁﬁrﬁ(ﬁﬂulﬁqﬁahdmanaﬁﬂgedah sequence due to
mutza%gg, etCT%E'le TAK1 signaling molecule can also be monitored by its subcellular
localization. One example of such alterations in subcellular localization is shown by increased
nuclear localization of BCL10 due to the gene amplification in a diffuse large B cell
lymphoma with IGH-BCL2 fusion (Ye H et. al Haematologica. 2006;91 (6 Suppl)).

In another embodiment, a deregulated TAK1 signalling transduction molecule can be one or

more of the molecules listed in Table 1 or Table 2 below.

Gene

Symbol Entrez Pathway Ul33A/B

RANK 8792 Rank-L 207037_at;238846_at;

RANKL 8600 Rank-L 210643 _at;211153 s at;241248 at;

TNFR1 7132 TNF 207643 _s_at;241944 x_at;

TNFR2 7133  TNF 203508 _at;

TRADD 8717 TNF 1729_at;205641_s_at;213443_at;

TANK 10010 TNF 207616_s_at;209451_at;210458_s_at;241191_at;243376_at;
GCK 2645 TNF 211167_s_at;

RIP 3267 TNF 213926_s_at;213928_s_at;

RAIDD 8738 TNF 209833 _at;242638_at;

PROCASP2 835 TNF 208050 _s_at;209811_at;209812_x_at;211140_s_at;34449 at;226032_at;226036_x_at;
UBC13 7334 TNF 201523 x_at;201524 x at;212751_at;

UEVIA 7335 TNF 240129 at;

TLR2 7097 TLRs 204924 at;

TLR4 7099 TLRs 221060 _s_at;224341_x_at;232068_s_at;240948 _at;

TLR3 7098 TLRs 206271 _at;

TLR7 51284 TLRs 220146_at;222952_s_at;

TLRO 54106 TLRs 223903 _at;

TLR10 81793 TLRs 223750_s_at;223751_x_at;

MYD88 4615 TLRs 209124 _at;
TOLLIP 54472 TLRs 217930_s_at;222469_s_at;233881_s_at;

[RAK 3654 TLRs 201587 _s_at;

TIRAP 114609 TLRs 236687 _at;239796_x_at;

PKR 5610 TLRs 204211 _x_at;

TBK1 29110 TLRs 218520 at;

TGFB 7040 TGF-beta 203084 at;203085 s at;

ILIR 3554 IL1 202948 _at;215561_s_at;

TOLLIP 54472 1L1 217930_s_at;222469%_s_at;233881_s_at;
MYD&8 4615 1IL1 209124 at;

CDI9 930  B-Cell 206398 s_at;




VAV 7409 B-Cell 206219 s at; VAV2 7410 B-Cell

205536 _at ; 205537 _s_at; 226063 _at; GRB2 2885 B- Cel |
WQ1®8/887032 at ; 223049 at ; 228572 _at; BLNK 29760 Br@E{GB2007/002568

207655 s at; 244172 at; SCS 6654 B-Cell 212777 at;

212780 _at; 229261 _at ; 230337_at ; 232883_at ; 242018 _at ;

242682 at; PLCG 5336 B-Cell 204613 at; PKCB 5579

B- Cel | 2070'%7 s_at; 209685 s_at 2228]2 a]; 227824 at ;
CD22879%B3at BZ80437_s_at; PRKCQ 5588 B-Cel | 210038 at;
CD42100398% aiCsll PRIZDB 5588257 Ceb12582 30038 _at ; 210039_s_at ;
CDPKCB %579B-TelCel POs@OEAH7_s_at; 209685_s_at; 227817 _at ;
CD7BR2782474at p22B79%0s5z ;5280437 _s_at; CD28 940 T- Cel |
LYN0654&6at B2l 8560255 at;2061 84:110%64 atat;23683at; 24683 It Cel |
sHF2 06803 At p-cAD3E2®416 o - Cel | 205456 _at; CD3D 915 T- Cel |
syr213538&s@at p-caD4 9260 F-200d2ky 2035668 aezt44023m424 at; UBC4

GABI1 2549  B-Cell 207112_s_at;225998_at;242572_at;

GAB2 9846 B-Cell 203853_s_at;238403_at;238405_at;241004_at;

SHP2 5781 B-Cell 205867 _at;205868_s_at;209895_at;209896_s_at;212610_at;

CSK 1445 B-Cell 202329 at;

PAG 55824 B-Cell 225622_at;225626_at;

VAV 7409 B-Cell 206219 s at;

VAV2 7410  B-Cell 205536_at;205537_s_at;226063_at;

GRB2 2885 B-Cell 215075_s_at;223049_at;228572,_at;

BLNK 29760 B-Cell 207655_s_at;244172 at;

S0S 6654 B-Cell 212777 _at;212780_at;229261_at;230337_at;232883 _at;242018_at;242682_at;

PLCG2 5336 B-Cell 204613 _at;

PKCB 5579  B-Cell 207957_s_at;209685_s_at;227817_at;227824 at;228795 at;230437 s at;
PRKCQ 5588 B-Cell 210038 at;210039 s _at;
PRKCQ 5588 T-Cell 210038_at;210039_s_at;

PKCB 5579 T-Cell 207957_s_at;209685_s_at;227817 at;227824 at;228795_at;230437_s_at;
CD28 940  T-Cell 206545 _at;211856_x_at;211861_x_at;

CD3 917 T-Cell 206804 _at;

CD3E 916  T-Cell 205456_at;

CD3D 915 T-Cell 213539 at;

CD4 920  T-Cell 203547 _at;216424_at;

UBC4 7322 T-Cell 201343 at;201344 at;201345_s_at;215604_x_at;240139_at;
UBCS 6923 T-Cell 200085_s_at;213877_x_at;200085_s_at;

CIAP1 329 T-Cell 202076_at;

CIAP2 330 T-Cell 210538_s_at;230499_at;

CD8 925  T-Cell 205758 _at;

CDSB 926  T-Cell 207979_s_at;215332_s_at;230037 _at;

CD45 5788  T-Cell 207238 _s_at;212587 s_at;212588_at;

ZAPT70 7535 T-Cell 214032_af;

FYN 2534 T-Cell 210105_s_at;212486_s_at;216033_s_at;217697_at;243006_at;
CLTA4 1493 T-Cell 221331_x_at;231794 at;234362_s_at;234895_at;236341_at;
P13k 5286 T-Cell 213070_at;226094_at;235792_x_at;241905_at;

PIK3C2B 5287 T-Cell 204484 at;

PIK3C2G 5288 T-Cell 215129 at;

PIK3C3 5289 T-Cell 204297 at;215394 at;232086_at;239300_at;
PIK3CA 5290 T-Cell 204369 at;215212_at;

PIK3CB 5291 T-Cell 212688 at;217620_s_at;

PIM1 5292 T-Cell 209193 _at;

PIK3CD 5293  T-Cell 203879_at;211230_s_at;

PIK3CG 5294 T-Cell 206369 _s_at;206370_at;

VAV 7409  T-Cell 206219 _s_at;

VAV2 7410 T-Cell 205536_at;205537_s_at;226063 _at;
VAV3 10451 T-Cell 218806 s at;218807 at;224221 s at;
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7322 T-Cell 201343_at; 201344 _at; 201345 _s_at;

215604 x_at; 240139 _at; UBC5 6923 T-Cell 200085 s at;
WQ1B8/8770%2 at ; 200085_s_at; Cl AP1 329 T-Cel |l 202P7BG&2007/002568

Cl AP2 330 T-Cell 210538 s_at; 230499 at; CD8 925 T-Cel l

205758 _at; CD8B 926 T-Cell 207979 s _at;215332_s_at;

230037 _at; CD45 5788 T-Cell 207238 s _at; 212587 s at;

212588 at; ZAP70 7535 T-Cell 214032 at; FYN 2534
ITKT- Cel $70210L95_s2H8392P2486_s_at; 216033_s_at; 217697_at ;
SLPZ2430083at T-CAL TA405163 3R05070Cedtp44 B2 hi3345%_ac24a173 231794 at
LA234362049 aiCpI2348®81 ata; 236341 at; Pl 3k 5286 T-Cel |
PAQ13078ssat T2A609425602 ;2235702 X _at ; 241905_at ; Pl K3C2B
cB15287 d67Celricei? 044&4o7 at2p528 £3CERGHXBR)_at2400$ ht; 215129 at ;
LCKP| K3C33528@elll- Ced4boo 2048891 aly; 215394 _at ; 232086_at ;

239300_at; PIK3CA 5290 T-Cell 204369 at; 215212 at;
SHEP| K3Cpe52 91 ell 204656_at;204657_s_at;230459_s_at;234794 at;234795_at;243595 _at;
PLCGI 5335 T-Cell
LTBR 4055 LTBR 203005_at;232819 s _at;243400_x_at;
INIK 9020 LTBR 205192_at;
NIKBR 83696 LTBR 221672 s at;221836 s at;56829 at;229108 at;237001 at;237851 at;
GADD45A 1647  Suvival 203725_at;
GADD45B 4616  Suvival 207574_s_at;209304_x_at;209305_s_at;213560_at;
GADD45G 10912 Suvival 204121_at;
XIAP 331 Suvival 206536_s_at;225858_s_at;225859_at;228363_at;235222_x_at;243026_x_at;
BCL-XL 598 Suvival 206665_s_at;212312_at;215037_s_at;231228_at;
208485 _x_at;209508_x_at;209939_x_at;210563_x_at;210564_x_at;211316_x_at;211317_s_at;
FLIP 8837  Suvival 211862_x_at;214486_x _at;214618_at;217654_at;237367_x_at;239629 at;
IAP 330 Suvival 210538 _s_at;230499_at;
SURVIVIN 332 Suvival 202094 at;202095 s at;210334 x_at;
TNFRSF10C
- DCR1 8794  Death 206222 _at;211163_s_at;
TRAF1 7185 Death 205599 at;235116_at;
RELA 5970  Death 201783 _s_at;209878_s_at;230202_at;
TNFRSF1A -
TNFR1 7132 Death 207643 _s_at;241944_x_at;
FADD 8772  Death 202535 _at;
CASP8 841 Death 207686_s_at;213373_s_at;231218_at;
CASP3 836 Death 202763 _at;236729_at;
BCL2 596 Death 203684 s at;203685 at;207004 at;207005 s at; 232210 at;232614 at;237837 at;244035 at;
Traf  2/6
CARMA1 84433 Complex 223514 _at;
Traf  2/6
BCL10 8015 Complex 205263_at;
Traf  2/6
MALTI 10892 Complex 208309 s at;210017_at;210018_x_at;238157_at;
Traf  2/6
TRAF6 7186 Complex 204413_at;
Traf  2/6
TRAF2 7189  Complex 205558 at;
PAR1 2149 PAR 203989 x_at;
PAR4 5074 PAR 204004 at;204005 s at;214090 at;214237 x at;226223 at;226231 at;229515 at;
CRK 1398 SAPK/INK 202224 at;202226_s_at;
CRKL 1399 SAPK/INK 206184 at;212180_at;
SHC 6464 SAPK/INK 201469 s_at;214853_s_at;
SHC2 53358 SAPK/INK 206330_s_at;
SHC3 25759 SAPK/INK 213464 at;
GRB2 2885 SAPK/INK 215075 s_at;223049_at;228572_at;
SOS 6654 SAPK/INK 212777 at;212780 at;229261 at;230337 at;232883 at;242018 at;242682 at;




T-Cel | 212688 _at; 217620 s at; PIM 5292 T-Cel |

209193 _at: PIK3CD 5293 T-Cel | 203879 at:211230 s_at:
WPLHBBE05294 T- Cel | 206369 s _at; 206370 _at; VAWPTHGB2007/002568

T-Cel | 206219 s at; VAV2 7410 T-Cel | 205536 _at

205537 _s_at: 226063 at: VAV3 10451 T-Cel| 218806 s at:

218807 at: 224221 s at: WO

2008/ 0Q7072PCT1ER20071002568 1 TK 3702

PT Cel | 211339 s at. SLP76393.7 T7Cel | 205269 at .
o) §222547 522 s
leS_ 963902 Jatlzgg%_@hmsﬁ’ A%5§§/8a24
at; 225626_at; CBL 867 T-Cel | 206607 _at ;
TA&252323IllSaf3g§®523w28615 a@RDB QB2 A@ABH &t . LCK 3932
T- Cel 4 S 04891 s at; SHB 6461
TABP. Cel %é}% ?%Efz?{ k7 s at: 230459 s _at: 234794 at:
TARI34 79t c&ﬂ;@;59506§st3,s P66 | 15385 xTnfoeht x kiTBR 4055
NLE- | BRZOBAORE@L ; 2388i5ls 180Szalip¥46400_x_at; N K 9020
Kk TBR2QGA93pat | MokBR 83696 LTBR221672 s at ; 221836 s

KAt ; 56820 aFis229 368 aliABI00%2Aky 337851 at ;

IKK3 8517 NFkB 209929 _s_at;36004_at;

NFKB 4790 NFkB 209239 _at;239876_at;

RELA 5970 NFkB 201783 s_at;209878 s at;230202_at;

MKK4 6416 JNK 203265_s_at;203266_s_at;

MKK7 5609 JNK 209951 _s_at;209952_s_at;216206_x_at;226023 at;226053_at;
JNK 5599 JNK 210477 x_at;210671_x_at;226046_at;226048_at;243280_at;
MAPK9 5601 JNK 203218_at;210570_x_at;225781 _at;

MAPK10 5602 INK 204813 _at;

DUSPS 1850 JNK 206374 _at;

IRS1 3667 INK 204686 _at;235392 _at;

SMC 92918 INK 201774 _s_at;

HNRPK 3190 JNK 200097_s_at;200775_s_at;200097_s_at;

TP53 7157 INK 201746_at;211300_s_at;224185_at;

ATEF2 1386 INK 205446_s_at;212984 at;

ELK1 2002 INK 203617_x_at;210376_x_at;210850_s_at;

CJUN 3725 INK 201464 x_at;201465_s at;201466_s_at;213281_at;
NFAT4 4775 INK 207416_s_at;210555_s at;210556_at;229223_at;

NFATCL 4772  INK 208196 x at;209664 x at;210162 s at;211105 s at;
NLK 51701 WNT 218318_s_at;222589 at;222590_s_at;

CTBP1 1487 WNT 203392_s_at;212863_x_at;213980_s_at;243180 _at;

CBP 1387 WNT 202160_at;211808_s_at;235858_at;237239_at;

TCF 3172 WNT 208429_x_at;214832_at;214851_at;216889_s_at;230914 _at;

GROUCHO 7091 WNT 204872_at;214688_at;216997 x_at;233575_s_at;235765_at;
213763 _at;219028_at;224016_at;224065_at;224066_s_at;225097_at;225115_at;225116_at;

HIPK2 28996 WNT 225368 _at;240294 at;

cMYB 4602 WNT 204798 at;215152 at;

ATF2 1386 ALK 205446 _s_at;212984 at;

CSX 1482 ALK 206578_at;

GATA4 2626 ALK 205517 at;230855 at;243692_at;
MAP2K6 5608 p38 205698 s_at;

p38MAPK 5594  p38 208351_s_at;212271_at;224620_at;224621_at;229847_at;242106_at;
MNK 1 8569 p38 209467_s_at;243256_at;

PRAK 8550 p38 212871 _at;

HSP27 6294 p38 201747 _s_at;201748_s_at;213635_s_at;
MAPKAP2 9261 p38 201460_at;201461_s_at;215050_x_at;
PLA2 5320 p38 203649 _s_at;

200887_s_at;209969_s_at; AFFX-HUMISGF3A/M97935_3_at; AFFX-
HUMISGF3A/M97935_5_at; AFFX-HUMISGF3A/M97935_MA_at;AFFX-
HUMISGF3A/M97935_MB_at;232375_at; AFFX-HUMISGF3A/M97935_3_at;AFFX-
HUMISGF3A/M97935_5_at; AFFX-HUMISGF3A/M97935_MA_at;AFFX-

STATI 6772 p38 HUMISGF3A/M97935 MB_at;




GADD45A 1647 Suvi val 203725_at; GADD45B 4616

Suvi val 207574 _s_at; 209304 _x_at; 209305_s_at; 213560_at ;
WOAOBIE@710912 Suvi val 204121 _at; Xl AP 331 PCT/GB2007/002568

Suvi val 206536 _s_at; 225858 s _at; 225859 at; 228363 _at ;

235222 _x_at; 243026_x_at; BCL- XL 598

Suvi val 206665_s_at; 212312 at; 215037_s_at; 231228 at;

208485 x at ;209508 x_at ;209939 x at; 210563 x_at;

210564 x at: 211316 X at:;211317 s at: FLIP 8837
MAY i vHTR T8 62 xzoﬁ‘f‘)?’_?—fﬁzﬁ@@ 83335 ¢ 14621‘5343’6 At B HE g2 274 at;
MYG3736%0% B 230688 | apu239HpLE4E0 Sy vi val 210538 _s_at;
ELK$ 30498041 P38 SURVERAIRB 3521 BTAct #410882094 at : 202095 s at :
CHOF1033%7 Bf: TNERESEHGETH_ 1030 x 8281050k at h206222_at ;
MEF311168%% Bf: TRABPS 71855 BoutHBOT8YY lat4236816 at . RELA
MERSQ70 %at F801783_s_at ; 209878 _s_at : 230202_at; TNFRSF | A
MEE4  TRERLPP132 PBREAZOPELS s at; 241944 x at FADD 8772
Deat h202535 at: CASP8 841 Deat h207686 S
MEFé 133 08 %ng 23 1 %(]:Z%S _é_tat,209é%§|:%20§2§%_at&63%5 H?ﬁ%%é_at&%%% at;244230 _at;
MEES 36724, t”BCl_zz‘% B RS REB S at - 203685 at : 207004
ATFét,zo‘?ﬁsosmé at %%@iﬁ”&?g%zﬁm at: 237837 at : 244035
MSK . 925 o138/ 6 CAPN-SEAUBRE Conpl ex223514_at :

HMG14’ 3150 p38 200943 _at;200944 s _at;
CREB 1385 p38 204312 x at;204313 s at;204314 s at;214513 s at;243625 at;
Tablel

Table 2. TAK inhibitor sensitivity determining signature including the informative genes that

differentiate 3 subclasses of DLBCL patients

Gene Symbol Entrez Pathway U133A/B Gene Group
TNFR1 7132 TNF 207643 s_at; A
TNEFR2 7133 TNF 203508 at; A
TRADD 8717 TNF 1729 at;205641 s_at; AA
TANK 10010 TNF 207616_s_at;209451_at;210458 s _at; EEE
RAIDD 8738 TNF 209833 at; B
208050 _s_at;209811 at;211140_s at;34449 at
PROCASP2 835 TNF 226032 _at; BBBBC
UBCI13 7334 TNF 201523 x at;201524 x at;212751 at; EEE
TLR2 7097 TLRs 204924 at; E
TLR4 7099 TLRs 221060_s_at;224341_x_at;232068_s_at; EEE
TLR7 51284 TLRs 220146_at;222952 s at; EE
TLR10 81793 TLRs 223750 _s_at;223751_x_at; FF
MYDS88 4615 TLRs 209124 at; C
TOLLIP 54472 TLRs 217930_s at;233881 s at; ED
TIRAK 3654 TLRs 201587_s_at; E
PKR 5610 TLRs 204211 x_at; E
TBKX 1 29110 TLRs 218520 at; E
TGFB 7040 TGF-beta 203085 s at; C
ILIR 3554 IL1 202948 at; E
TOLLIP 54472 IL1 217930_s_at;233881_s at; ED
MYDSS 4615 IL1 209124 at; C
CD19 930 B-Cell 206398 _s_at; F
CD45 5788 B-Cell 207238 _s_at;212587_s_at;212588 at; AAA
CD79A 973 B-Cell 205049 s at; F
CD79B 974 B-Cell 205297 s_at; F
202625 _at;202626_s_ at;210754_s at;239555_a
LYN 4067 B-Cell t; , EEED
SHP1 8431 B-Cell 206410 _at; B
207540 _s_at;209269_s_at;226068 at;244023_a
SYK 6850 B-Cell t; FFFF




Traf 2/ 6 BCL10 8915 Conpl ex205263_at ; Traf 2/ 6 MALT1
10892 Conpl ex208309_s_at ; 210017_at ; 210018 _Xx_at;

WQ3BEHT7021 ; Traf2/6 TRAF6 7186 Corrpl ex20441311@(r/GB2007/00256s
Traf 2/ 6 TRAF2 7189 Conpl ex205558 at; PAR | 2149
PAR203989_ x_at; PAR4 5074 PAR204004 at; 204005 s at;

214090 at; 214237 x at; 226223 at; 226231 at; 229515 at;
CRK 1398 SAPI C/INK 202224 at:202226 s at: CRKlI 1399

GABAPI C/ J NRS@oa184Ba@e1121218207_1dt2;s_8ﬂe25€a@¢ SAPI Cl | NK BE
201469 s at ;214853 s 205%68_5838%ISARLOBINK at;212610_a
SHED6330 Al SHCB- @5‘759 SAPI C/ JNK 213464 _at; GRB2 288BDEE
CSKAPI C/JNR44215075BsCeat 22302339 4t;; 228572 at ; SOS 6654 C
PAGAP OJNI5(582i2777Bs@6112127%§@t2 @202kt | 230337 at | DD

VAY32883 af’40942018Bdtell2426F06240;s ati\D C
VAY008/ 00704BPCT/ GBZtl7/ 0028636 HBRRZ0631.48 SAPK/ JNK 20657 1FF
GRB2at ; 218286 s at BXaM547 l5;W3254223048t4:,238769 at ; EE

BLRKA4846 a2976VAB! BABH TABROTHK1s #tRKA17204,54Conpl ex20390FF
1 at; 233679 at; 235480 at ;22353212 780_at;229261_at;230337 _at;

SOS 6654 B-Cell 232883 _at;242018_at; CCDDDE
PLCG2 5336 B-Cell 204613 _at; C
207957 _s_at;209685_s_at;227817_at;
PKCB 5579 B-Cell 227824 at;228795_at; DDDDD
PRKCQ 5588 B-Cell 210038 at;210039 s at; AB
PRKCQ 5588 T-Cell 210038 _at;210039_s_at; AB
207957 _s_at;209685_s_at;227817_at;
PKCB 5579 T-Cell 227824 at;228795 _at; DDDDD
CD28 940 T-Cell 206545 _at;211856_x_at;211861_x_at; AAA
CD3 917 T-Cell 206804 _at; A
CD3E 916 T-Cell 205456 _at; A
CD3D 915 T-Cell 213539 _at; A
CD4 920 T-Cell 203547 _at; A
201343 at;201345 s at;215604 x_at;
UBC4 7322 T-Cell 240139 _at; FFDC
UBC5 6923 T-Cell 200085_s_at;200085_s_at; EE
CIAP1 329 T-Cell 202076_at; E
CIAP2 330 T-Cell 210538 _s_at;230499_at; EE
CD8 925 T-Cell 205758 _at; A
CD8B 926 T-Cell 207979_s_at;215332_s at; AE
CD45 5788 T-Cell 207238 _s_at;212587_s at;212588 at; AAA
ZAP70 7535 T-Cell 214032 _at; A
210105_s_at;212486_s_at;216033_s at;
FYN 2534 T-Cell 217697_at;243006_at; AAABA
221331 x at;231794 at;234362_s_at;
CLTA4 1493 T-Cell 236341 _at; AAAA
PI3k 5286 T-Cell 213070_at;235792_x_at;241905_at; EDD
PIK3C2B 5287 T-Cell 204484 _at, D
PIK3C2G 5288 T-Cell 215129 at; B
PIK3C3 5289 T-Cell 204297 at;215394 _at;239300_at; EBA
PIK3CA 5290 T-Cell 204369 _at;215212_at; EE
PIK3CB 5291 T-Cell 212688 _at;217620_s_at; DD
PIM1 5292 T-Cell 209193 _at; E
PIK3CD 5293 T-Cell 203879 _at;211230_s at; CC
PIK3CG 5294 T-Cell 206369 _s_at;206370_at; DD
VAV 7409 T-Cell 206219 _s_at; C
VAV2 7410 T-Cell 205536_at;226063 _at; FF
VAV3 10451 T-Cell 218806_s_at;218807_at; EE
ITK 3702 T-Cell 211339 s _at; A
SLP76 3937 T-Cell 205269 _at;205270_s_at;244251_at;244556_at; AAAA
LAT 27040 T-Cell 209881 s at;211005_at; AA




TAK1 23118Conpl ex210284_s_at; 212184 _s_at; 233957_at ;
243557 at; TAK1 257397 Coan ex227357 at TAK1
w@®3®8/aupt ex206853 s at; 206854 s at; 211536 X aPCRGBYB7/002568
x at; NLK I'1( K1l I KK2 IKK3 NFKB RELA 51701NF1cB
1147NFkB 3551NFkB 8517NFkB 4790NFkB 5970NFkB
218318 _s_at; 222589 at; 222590 s _at; 209666 _s_at;
S at 211027 s at 209929 _S at

_20_9_34_]__5_31,_2_09342
PAG6004_at 553249239 Te(iell2398 785&@0; at:22502@3t s at ; 209878 s DD
at; 230202 at; MKK4 MKK7 | ZQKGQWRBQMQPMZMQLB%%R&L
CBEMC HNRPRSTP53 ATRRIELKL XMIAMFAT4 NFATCL 64161 Nk BCCCD

LCE609] NK 58891 NK 58311 NK SHO0NKatP8%R91 NKat36671 NK AA
SHBO18| NK_%46I0] NK_TaGH| NK_12086HNK20BORISNKE 37251 NK DB
LTER 75| NK 49521 NK RUBR65 s 29800308266 _s_at; 209951 s _at; B
NIR09952 s 9620, 216206BR_at ; 226023tat ; 226053 _at ; D

INIRHARA 77 X 836962106 LTBR at ; 22667/26s_a22 PEA6 04 8;5a829243280 at CCC

GADDB2A8_atlp4710570 Snvied ; 22308 5adt; 204813_at; 206374_at E

GAPDAGB6_aupI35392 Satival 201720457 _aht:2020A09 7t 2$)9:ﬂb' ;s at; EEE
200775 _s_at; 200097 _s_at; @essz%amsmlssamsssatat

X1224185 aBSl 20544Suﬁvﬁt 21293354 _@0235220) 364k;2430261; at; BEEEEE

BCRIO376 X 588 ; 210850v1&1at PBAA 651 a0 12012 2024057 S_aat ; EEE

201466 _s_at; 213281 at; 2021)8426_}8 S 2809 2RO 2520093 & at;

210556 _at ; 229223_at 208129656)3_@_%11;;209@@4_ a21a81624 Q62 s

at; 211105 s at; NLK CTBP121CBP_sT@R1GRAUCHQ 1HIZBKR2 at MYB AAAAAAAAA
FL¥1701\NT 8828 7\\NT SE@8F M NT21341R202NB54_at;237367_x_at;239629 _at; BBAA

IAP 330 Suvival 210538 s_at;230499_at; EE
SURVIVIN 332 Suvival 202094 at;202095 s at;210334 x at; EEB
TNFRSF10C —
DCRI1 8794 Death 206222 _at; B
TRAF1 7185 Death 205599 at;235116_at; DD
RELA 5970 Death 201783 _s at;209878 s_at; CcC
TNFRSF1A -
TNFR1 7132 Death 207643 _s_at; A
FADD 8772 Death 202535 _at; E
CASPS8 841 Death 207686_s at;213373 s _at; EA
CASP3 836 Death 202763 _at; E
203685_at;207005_s at;232210_at;232614 at;
BCL2 596 Death 244035 at; EEEEE
Traf 2/6
CARMAL1 84433 Complex 223514 at; E
Traf 2/6
BCL10 8915 Complex 205263 _at; F
Traf 2/6
MALT1 10892 Complex 208309 _s_at;210017_at;210018_x_at; EEE
Traf 2/6
TRAF6 7186 Complex 204413 _at; E
Traf 2/6
TRAF2 7189 Complex 205558 at; D
PAR1 2149 PAR 203989 _x_at; B
PAR4 5074 PAR 204004 at;204005_s at;226223 at;226231 at; FFFF
CRK 1398 SAPK/INK 202224 at;202226_s_at; EE
CRKL 1399 SAPK/JNK 206184 at;212180_at; BC
SHC 6464 SAPK/INK 201469 _s_at;214853_s_at; DA
SHC3 25759 SAPK/INK 213464 _at; B
GRB2 2885 SAPK/INK  215075_s_at;223049_at; EE
212777 _at;212780_at;229261_at;230337_at;
SOS 6654 SAPK/INK 232883_at;242018 _at; CCDDDE
206571 _s_at;218181_s_at;222547 at;
HPK?2 9448 SAPK/INK 222548 s at;238769 at;244846 at; DDDDDD




7091M NT 28996M NT 4602WNT 218318 s_at; 222589 at;
222590 s _at; 203392 s at; 212863 x_at; 213980 s_at;
wQ288807021 ; 202160 at ; 211808_s_at 235858_at 2317(21?9]_3&(10;7/002568
208429 x at; 214832 at; 214851 at; 216889 s at; 230914 at;
204872 at; 214688 _at; 216997 x at; 233575 _s_at; 235765 _at;
213763 at; 219028 _at; 224016_at ; 224065 _at ; 224066_s_at ;
225097 _at; 225115 _at; 225116 _at; 225368 at; 240294 _at ;
204798 at ;215152 at; ATF2 CSX GATA4 1386ALK 1482Al K

2626ALK 205446 sTAK1212984 at; 206578 at; 205517 at;
TABB0855 atl¥4943692 CamplenAP2RBOD 3BRIFORO_MNK1 PRAK HSP27 DE

MAPKAP2 PLA2 STATAKE608p38 5594p38 8569p38 8550p38
TAB294p38 $2H8p38 S8P0B8 F1728338at20BB4S 2243557 _at; BAA

, 208351 s at;2172K1 at; 224620 at; 224621 at; 229847 at
TAB32106 al5739p046 Fomplgx - 243936 &t . 212871 at -

201747 s at:201748XKd at; 22129@@5s_st2§6854zsoa£42@tﬁ3é1x at;
TAEH 1461 q'6§$5 2150%50mplext - 2hBEagaky 7t 200887 s BBBB

NLKt : 20996919014t : ANERBHUM SERTAR/ MEH262389 3E:3T2590_s_at; DDD
IKNFEXHUM SEHA/ ND7OWFBB5_at - RBGS% R SGF3A/ MD79- 3. 5- VA E
IKi - AFFXHORISGF3 ANVBB 9351 MEOHL: 3289324 at;211027 s _at; CDD
IKEEFX- HUMSSG- P3A/ TWkB 7935 299%20; SARIBKPMMISGF3A/ MD7935  EC
NFEBAFFX- HATM SGF3ANFKB7935 208238t atABISREaM SGF3A/ MD7935- nED
REBA: WD 2078/ 007 0FRPCT/ GBROT3/ Qa:288H/ 8\ 4149 p38 CC

MRKXI#8403_x 64t6 209334Ks_at ; 209332s_st;208268 107434 x_at ; BE
MKXK74108_ at5§(2922174 TEK; I\NC 1608 _x 32280243; | s_at DD
INR39931_at5;™4089 JHK; ELKR28G62:tp38420@8617_ x_at ; EE
MAPKO376_x 5601 21083NKs_at; 20BHRB 237 3I8at201¥85 at; at ; EED
MAPKEF44 _atsp@1 7370 IXKat ; 231208813adt; MEF2 4205 p38 B
DURP8328_s 1850 212538Kat ; 2140834adt; 239571 _at ; 242176_at; C
IRSVEF3 4206638 MERK 204686 _at;235392_at; DD
SMC 9918 JNK 201774 _s_at; C
HNRPK 3190 JNK 200097_s_at;200775_s_at;200097_s_at; EEE
TP53 7157 JNK 201746_at;211300_s_at; DD
ATF2 1386. JNK 205446 _s_at;212984 at; DE
ELK1 2002 JNK 203617 _x_at;210376_x_at;210850_s_at; CBB
201464 x at;201465_s_at;201466_s_at;
cJUN 3725 JNK 213281 _at; ABAB
NFAT4 4775 JNK 207416_s_at;210555_s at;210556_at; DDD
NFATCI1 4772 JNK 208196 x at;210162 s at;211105 s at; ECC
NLK 51701 WNT 218318 s at;222589 at;222590 _s_at; DDD
CTBP1 1487 WNT 203392 s at;212863_x_at;213980_s_at; CCC
CBP 1387 WNT 202160 _at;237239_at; CD
208429 x at;214832 at;214851_at;
TCF 3172 WNT 216889 s at; BBBE
204872_at;214688_at;216997_x_at;
GROUCHO 7091 WNT 233575_s_at;235765_at; DDDDD
213763 _at;219028_at;225097_at;
HIPK2 28996 WNT 225116_at;225368_at; BBBBB
cMYB 4602 WNT 204798 at; E
ATF2 1386 ALK 205446 s at;212984 at; DE
MAP2K6 5608 p38 205698 _s_at; E
p38MAPK 5594 p38 208351 s at;212271 at;224621_at; BBD
MNK1 8569 p38 209467_s_at;243256_at; CB
PRAK 8550 p38 212871 _at; E
HSP27 6294 p38 201747_s_at;201748_s_at;213635_s_at; CCB
MAPKAP2 9261 p38 201460 at;201461 s at;215050 x_at; BBB
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4207 p38 205124 at,; 209926_at; MEF5 4208 p38
207968 _s_at; 209199 s _at; 209200_at; 236395_at;

W@ 309887052 at ; 239966_at ; 244230_at ;

203003_at ; 203004 _s_at ; 225641 _at; ATF2 1386 p38
MSK1 9252 p38 204633 s _at;

205446_s_at; 212984 _at;
204635_at ;
1385 p38 204312 x at:

HMGL4 3150 p38 200943 _at; 200944 _s at CREB
204313 s at: ?04’%14 s at: 214'%1’% S

VEF6 4209 p3BCT/GB2007/002568

203508 at;

at ; 243625 at ;

Tabl el

Sy mb o PR

" Tabl 290387_sTaR09I6A shattAGHX-
sensitivity determning STGHIRGIBAM$OIUAIaGg t he

i nformative genes that di4 &EHMI%FQA@/IZH% 5a§ses of
DLBCL patients Gene
Group TNFRL 7132 TNF 207
A TRADD 8717
10010 TNF 207616_s_at; 20
RAI DD 8738 TNF 209833_at

LT
fuﬁfg%am&@ww LI PR

e e

'B Gene

" AFFX-HUMISGF3A/M97935 MA at; AAAAAAAAA
STAT1 6772 p38 AFFX-HUMISGF3A/M97935_MB_at; AA
208403 x_at;209331_s at;209332 g at;
MAX 4149 p38 210734 _x_at;214108 at;222174 at; DDCDBB
MYC 4609 p38 202431 _s_at; E
ELK1 2002 p38 203617_x at;210376_x_at;210850_s_at; CBB
CHOP 2521 p38 200959 at;217370 x_at;231108_at; CCC
208328 s at;212535 at;214684_at;239571_at;
MEF2 4205 p38 242176_at; DDDDD
MEF4 4207 p38 205124 at; F
207968 s at;209199 s at;209200_at;
MEF5 4208 p38 236395_at;239938 x_at;239966_at;244230 at; DDDDDDD
ATF2 1386 p38 205446_s_at;212984 at; DE
MSK1 9252 p38 204633_s_at;204635_at; EE
HMG14 3150 p38 200943 _at;200944 s_at; FF
204312 _x at;204313 s at;204314 s _at;
CREB 1385 p38 214513 s_at; EEEC

In still another aspect, the invention includes a method of selecting a patient having a tumour

that is susceptible to treatment with a TAK1 inhibitor. The method can include determining if

the patient has a genetic mutation of a t(14;18)(q32;q21) translocation, a t(11;18)(q21;q21)

translocation, a t(1;14)(p22;q32) translocation, or amplification of chromosome 18, whereby

the presence of a mutation indicates the tumour is susceptible to treatment.

Alternatively, the method can include determining if the patient has a deregulated TAK1

signalling transduction molecule, wherein the presence of the deregulated TAK1 signalling

transduction molecule is an indication that the patient is susceptible to treatment with a TAK1

inhibitor.

In any of the methods described herein, the TAK1 inhibitor can be administered either as a

single agent or in combination with other anti-cancer agents or anti-cancer antibodies.

In another aspect, the invention includes a kit for predicting a patient’s response to a TAK1

inhibitor, said kit comprising (a) one or more phospho-specific antibodies against a TAK1

11
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PROCASP2 835 TNF 226032_at; BBBBC UBCL3 7334 TNF
WQ@OWSAGR2 at ; 201524 x at; 212751 at; BEE TLR2 70OWGBRRS/002568
204924 _at; E TLR4 7099 TLRs 221060 s_at; 224341 x_at;
232068_s_at; BEE TLR7 51284 TLRs 220146 at; 222952 sat;
BE TLRIO 81793 TLRs 223750_s_at; 22371 x_at; FF MYD88
. 4615 TLRs 209124 at; C TOLLIP 54472 TLRs 217930_s_at ;
signa gansdugtion naglecufspandihika spsant Fuirbleion ddccting hinding dBiRd
antib881dOto thi¥P AR 47ehdl tKanSdetibn HBILw€9110

208050 _s at; 209811 at; 211140 s_at; 34449 at

In yet another aspect, the invention includes methods to classify a tumor as a TAK1 inhibitor
sensitive tumor. By measuring the relative levels of particular deregulated TAK1 signalling
transduction genes or proteins in tumour tissue it is possible to determine if the tumor is
responsive to a TAK1 inhibitor. The present invention can be used to predict the suitability of

administering a TAK1 inhibitor to a cancer patient.

According to one aspect of the present invention there is provided a method of selecting a
mammal having or suspected of having a tumour for tréatment with a TAK1 inhibitor drug.
The method includes providing a biological sample from a subject having a B cell tumour, a
solid tumor, or a T cell leukemia and testing the biological sample for expression of any one
of the genes listed in Table 1 or Table 2, or their gene products, thereby to predict an
increased likelihood of response to the TAK1 inhibitor drug. In one embodiment, the method
includes testing the biological sample for at least 5, 10, 20, 30, 40, 50 or 100 of the genes
listed in Table 1 or Table 2 .

Brief description of the drawings
Fig. 1 shows a schematic of the TAK1 signaling pathway in B cell lymphocytes (BCR) and T
cell lymphocytes (TCR).
Fig. 2 shows a bar chart showing the effect of TAK1 knock down by shRNA on the viability
of B-cell lymphoma cells with a t(14;18)(q32;q21) translocation.
Fig. 3 shows a bar chart showing the effect of a TAK1 kinase inhibitor on the viability of B-
cell lymphoma cells with a t(14;18)(q32;21) translocation.

Detailed Description
The present invention is based, in part, on the finding that certain lymphomas, in particular B

cell tumors, solid tumors or T cell leukemia’s, are selectively responsive to a TAK1 inhibitor.
Moreover, the invention includes identifying tumours carrying particular mutations including

a t(14;18)(q32;q21) translocation, a t(11;18)(q21;q21) translocation, a t(1;14)(p22;q32)

translocation, an amplification of chromosome 18, an addition of chromosome 18q21,an
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TLRs 218520 at; E TGFB 7040 TGF-beta 203085 s at; C
I L1R 3554 |L1 202948 at; E TOLLIP 54472 |L1
WQ@1009807022 at ; 233881 s at; ED MYD8S 4615 | L1 2080R¢Ba10]/002568
C CD19 930 B-Cel| 206398 s at; F CD45 5788 B- Cel |
207238 s_at; 212587 _s_at; 212588 _at; AAA CD79A 973
B-Cel | 205049 s_at; F CD79B 974 B-Cel| 2052971s_at; F
202625 _at: 202626 _s_at:210754_s_at: 239555 a LYN 4067
amplifiqagpy 0% spegtfersenip{detonterl by coBIpAratipseengmig hybgdization), changes in

the subcellular localization, over- or under-expression of a deregulated TAK1 signalling
transduction molecule, or posttranscriptional modifications in the proteins containing TAK1
pathway signaling molecules including MALT1, BCL-10, TAK1, TRAF6, CARDI11, IRAK1,
TABI, TAB2, TRAF2, IRAK4, APIl, API2, API3, API4 (survivin), BCL2 or NF-kB target
genes or deletion of specific regions containing API2. NF-kB target genes include any gene
that is regulated by the NF-kB transcription factor, for example a set of NF-kB target genes is
provided in the reference Dave SS et. al. N. Engl. J. Med. 2006; 354(23): 2431-42. These
tumours have been identified to be particularly susceptible to treatment using a TAK1
inhibitor.

The identification of the above particular mutations of the present invention can be used to
determine if a patient is a responder or non-responder to a TAK1 inhibitor. By responders
and non responders it is meant objective tumour responses according to the Union
International Contre le Cancer/World Health Organization (U ICC/WHO) criteria are
categorised as follows: complete response (CR): no residual tumour in all evaluable lesions;
partial response (PR): residual tumour with evidence of chemotherapy-induced 50% or greater
decrease under baseline in the sum of all measurable lesions and no new lesions; stable
disease (SD): residual tumour not qualified for CR; and progressive disease (PD): residual
tumour with evidence of 25% or greater increase under baseline in the sum of all measurable

lesions or appearance of new lesions. As defined herein non-responders are PD.

Deregulated TAK1 signal transduction molecules

The invention further includes identifying a tumour for a deregulated TAK1 signaling
transduction molecule. A deregulated TAK1 signaling transduction molecule is any molecule
that is directly or indirectly modified, for example activated or deactivated, in the MALT
pathway compared to a normal cell. See Fig. 1. A deregulated TAK1 signaling molecule also
includes tumor cells that have a deregulated TAK1 signaling molecule, for example,
molecules that are over or under-expressed in signalling pathways involving TAK1. Such
signalling pathways include antigen receptor signalling on T and B cells, IL-1 and TLR
family signalling, TNF signalling, etc.
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number of different biomarkers that can be used to predict a patient’s responsiveness to a

TAKI1 inhibitor. The biomarkers of the invention include genetic mutations whereby the
presence of a mutation indicates that the tumour is susceptible to treatment. Examples of
genetic mutations that lead to deregulated TAK1 signaling are the t(14;18)(q32;q21)
translocation that causes MALT1 (and BCL2) to be overexpressed, the t(11;18)(q21;q21)
translocation that results in a fusion protein of MALT1 with API2 and the t(1;14)(p22;q32)
translocation that results in overexpression of BCL-10. Further examples of genetic mutations
that lead to deregulated TAK1 signaling include amplification of chromosome 18 resulting in
overexpression of MALT1 or BCL2, and amplifications or deletions of specific regions
identified by comparative genomic hybridization containing key components of the TAK1
signalling pathway including MALT1, BCL-10, TAK1, TRAF6, TRAF2, TAB1, TAB2,
CARDI1, IRAK1, IRAK4, API1, API2, API3, API4 and NF-kB target genes.

The biomarkers of the invention also include deregulated TAK1 signalling transduction
molecules, wherein the presence of the deregulated TAK1 signalling transduction molecule is
an indication that the patient is susceptible to treatment with a TAK1 inhibitor. Examples of
deregulated TAK1 signal transduction molecules include molecules modified by
posttranslational alterations such as phosphorylation including phosphorylated TAK1,
phosphorylated IKKbeta, phosphorylated p65, phosphorylated MKK4, phosphorylated
MKXKS6, phosphorylated p38 and phosphorylated INK. Other molecules that serve as
deregulated TAK1 signal transduction molecules include molecules modified by
ubiquitinylation including ubiquitinylated TRAF6, ubiquitinylated IKK gamma and
ubiquitinylated IkappaBalpha. Other markers that serve as deregulated TAK 1 signal
transduction molecules include alterations in subcellular localization such as translocation of

molecules such as BCL-10, API4, p65 and RelA from the cytoplasm to the nucleus.

A deregulated TAK1 signaling molecule also includes any molecule that is over- or under-
expressed in the TAK1 signalling pathway. By measuring the relative levels of one or more
deregulated TAK1 signaling molecules as shown in Table 1 or Table 2 , i.e., measuring gene

expression or protein expression or activity in a tumour tissue it is possible to determine if the
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Assays

The present invention provides a number of biomarkers that can be used to predict a patient’s
responsiveness to a TAK1 inhibitor. One exemplary method for detecting the presence of a
biomarker includes obtaining a tumour sample from a test subject and determining for the

presence of the biomarker.

Any appropriate sample can be used to determine for the presence of a biomarker of the
invention. In one example the sample is a suspected B cell tumour and determination of
whether that tumour has a genetic mutation is performed. Examples of genetic mutations
include a t(14;18)(q32;q21) translocation, a t(11;18)(q21;q21) translocation, a
t(1;14)(p22;q32), an amplification of chromosome 18, or addition of chromosome 18q21.
These markers can be characterized by fluorescent in situ hybridization, comparative genomic
hybridization (CGH) and cDNA microarrays for gene expression profiling and copy number

changes.

Detection of a deregulated TAK1 signal transduction pathway molecule

Means of determining if a sample has a genetic mutation are known in the art. These methods
include those described or claimed in the following publications, the entire disclosures of
which are incorporated by reference herein. Methods to determine if the tumor has an
amplification of chromosome 18 are described in Haematologica. 2006; 91(2):184-91. A
t(14,18) translocation can be determined interphase fluorescence in situ hybridization (FISH)
as described by Godon A et.al, Leukemia. 2003;17(1):255-9 or by Farter JL et. al, 1: Diagn
Mol Pathol. 2001; 10(4):214-22. A t(14;18)(q32;q21) translocation can be determined as
described in Davies et al., Chromosome Res. 2005;13(3):237-48. The expression of AP12-
MALTI mRNA can be studied using reverse transcriptase (RT)-polymerase chain reaction
(PCR) and nested PCR as described in Sanchez-Izquierdo D et.al Blood 2003 101: 11 4539-
4546 and Ye H et.al Journal of pathology 2005; 205: 293-301. A t(11;18)(q21;q21)
translocation can be detected by RT-PCR of the AP12-MALT1 fusion transcripts and a
t(14;18)(q21;q21) translocation can be detected by interphase fluorescence in situ
hybridisation (FISH; Vysis Abott Labs).
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a deregulated TAK1 signal transduction molecule includes any molecule such as a
peptidomimetic, protein, peptide, nucleic acid, small molecule, an antibody or other drug
candidate, that can bind the protein. In one example, antibodies that are commercially
available can be used to detect a deregulated TAK1 signal transduction molecule. For
example, phosphorylated (phos) TAK1, Phos IkB, Phos IKK, Phos P38 can be measured by
using Phospho specific antibodies from Cell Signaling USA. Alternatively, a deregulated
TAKI signal transduction molecule such as MALT and BCL-10 can be performed using

immunostaining with mouse monoclonal Antibodies.

Typically, the method includes determining from a tumour sample of a test patient for the
presence of a deregulated TAK1 signal transduction pathway molecule. For example,
phosphorylated-TAK1 can be visualized by reacting the proteins with antibodies such as
monoclonal antibodies directed against the phosphorylated serine, threonine or tyrosine amino
acids that are present in the prbteins. For example, monoclonal antibodies useful for isolating

and identifying phosphotyrosine-containing proteins are described in U.S. Pat. No. 4,543,439.

Typically, antibodies used for visualizing a deregulated TAK1 signal transduction molecule
can be labeled by any procedure known in the art, for example, using a reporter molecule. A
reporter molecule, as used herein, is a molecule which provides an analytically identifiable
signal allowing one of skill in the art to identify when an antibody has bound to a protein that
it is directed against. Detection may be either qualitative or quantitative. Commonly used
reporter molecules include fluorophores, enzymes, biotin, chemiluminescent molecules,
bioluminescent molecules, digoxigenin, avidin, streptavidin or radioisotopes. Commonly used
enzymes include horseradish peroxidase, alkaline phosphatase, glucose oxidase and beta-
galactosidase, among others. The substrates to be used with these enzymes are generally
chosen for the production, upon hydrolysis by the corresponding enzyme, of a detectable
color change. For example, p-nitrophenyl phosphate is suitable for use with alkaline
phosphatase reporter molecules; for horseradish peroxidase, 1,2-phenylenediamine, 5-
aminosalicylic acid or toluidine are commonly used. Incorporation of a reporter molecule onto

an antibody can be by any method known to the skilled artisan.
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includes electrophoretwally separating proteins on a polyacrylamide gel, and after detectmg
the separated proteins, the relative amount of each protein can be quantified by assessing its
optical density. Alternatively, other methods such as FACS, immunohistochemistry,
immunocytochemistry, fluorescence microscopy, ELISA, etc., can be used either for altered
expression of naive, posttranslationally modified proteins or for monitoring the alterations in

the subcellular localization of the proteins.

In the methods of the invention one or more deregulated TAK1 signal transduction pathway
molecules can be detected. For example, an assay system can be set up which can detect for

the presence of multiple deregulated TAK1 signal transduction pathway molecules.

Expression profile

The invention also includes a method for determining an expression profile of an appropriate
tumour sample to determine if that tumour is likely to be responsive to TAK 1 inhibitor
treatment. In one example, the present invention includes determining for the level of
expression of the genes in Table 1 or Table 2 in the test tumour sample. The gene profile
obtained is compared against controls, i.e., expression patterns, which is indicative that a
tumour is responsive to TAK1 treatment. The gene sequences of each of the biomarkers
listed in Table 1 or Table 2 can be detected using agents that can be used to specifically detect
the gene or other biological molecules relating to it, for example, RNA transcribed from the
gene or polypeptides encoded by the gene. Exemplary detection agents are nucleic acid

probes, which hybridize to nucleic acids corresponding to the gene, and antibodies.

The biomarkers listed in Table 1 or Table 2 are intended to also include naturally occurring
sequences including allelic variants and other family members. The biomarkers of the
invention also include sequences that are complementary to those listed sequences resulting
from the degeneracy of the code and also sequences that are sufficiently homologous and
sequences which hybridize under stringent conditions to the genes listed in Table 1 or Table
2. Conditions for hybridization are known to those skilled in the art and can be found in ‘.
Current Protocols in Molecular Biology, John Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6. A

preferred, non-limiting example of highly stringent hybridization conditions are hybridization
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which contains a sufficient or minimum number of identical or equivalent (e.g., an amino acid
residue which has a similar side chain) amino acid residues or nucleotides to a second amino
acid or nucleotide sequence such that the first and second amino acid or nucleotide sequences
share common structural domains or motifs and/or a common functional activity. For
example, amino acid or nucleotide sequences which share common structural domains have at
least about 50% homology, preferably 60% homology, more preferably 70%-80%, and even
more preferably 90-95% homology across the amino acid sequences of the domains and
contain at least one and preferably two structural domains or motifs, are defined herein as
sufficiently homologous. Furthermore, amino acid or nucleotide sequences which share at
least 50%, preferably 60%, more preferably 70-80% or 90-95% homology and share a

common functional activity are defined herein as sufficiently homologous.

The comparison of sequences and determination of percent homology between two sequences
can be accomplished using a mathematical algorithim. A preferred, non-limiting example of a
mathematical algorithim utilized for the comparison of sequences is the algorithm of Karlin
and Altschul (1990) Proc. Natl. Acad. Sci. USA 87:2264-68, modified as in Karlin and
Altschul (1993) Proc. Natl. Acad. Sci. USA 90:5873-77. Such an algorithm is incorporated
into the NBLAST and XBLAST programs (version 2.0) of Altschul, et al. (1990) J. Mol. Biol.
215:403-10. BLAST nucleotide searches can be performed with the NBLAST program,
score=100, wordlength=12 to obtain nucleotide sequences homologous to TRL nucleic acid
molecules of the invention. BLAST protein searches can be performed with the XBLAST
program, score=50, wordlength=3 to obtain amino acid sequences homologous to the protein
sequences encoded by the genes listed in Table 1 or Table 2. To obtain gapped alignments
for comparison purposes, Gapped BLAST can be utilized as described in Altschul et al.,
(1997) Nucleic Acids Research 25(17):3389-3402. When utilizing BLAST and Gapped
BLAST programs, the default parameters of the respective programs (e.g., XBLAST and
NBLAST) can be used. See http://www.ncbi.nlm.nih.gov. Another preferred, non-limiting
example of a mathematical algorithim utilized for the comparison of sequences is the ALIGN

algorithm of Myers and Miller, CABIOS (1989). When utilizing the ALIGN program for
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The invention provides a list of genes or gene products that can be used to produce an
expression profile signature which characteristically predicts TAKI inhibitor sensitivity of a
tumour cell. Any method known in the art can be used to determine whether a tumour cell is

responsive to treatment with an TAK1 inhibitor.

In one embodiment, the method comprises determining mRNA and/or protein level of the
biomarkers of a mammal, such as by Northern blot analysis, reverse transcription-polymerase
chain reaction (RT-PCR), in situ hybridization, immunoprecipitation, Western blot
hybridization, or immunohistochemistry. According to the method, cells may be obtained
from a subject and the levels of the biomarker’s protein or mRNA level are determined and

compared to a control.

In one embodiment, the method comprises using a nucleic acid probe to determine whether a
mammal is responsive to TAK1 inhibition. The method includes:

providing a nucleic acid probe comprising a nucleotide sequence, for example, at least
10, 15, 25 or 40 nucleotides, and up to all or nearly all of the coding sequence which is
complementary to a portion of the coding sequence of a nucleic acid sequence listed in Table
1 or Table 2 ;

obtaining a tissue sample from a mammal having a cancerous cells;

contacting the nucleic acid probe under stringent conditions with RNA obtained from
the sample (e.g., in a Northern blot or in situ hybridization assay); and

comparing the amount of hybridization of the probe with RNA derived from ; wherein
the amount of hybridization is indicative of the presence of cancerous cells in the first tissue

sample.
In another example, the methods of the invention include determining expression profiles with

microarrays involves the following steps: (a) obtaining a mRNA sample from a subject and

preparing labeled nucleic acids therefrom (the "target nucleic acids" or "targets"); (b)
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nucleic acids to bind to the corresponding probes on the array, for example, by hybridization
or specific binding; (c) optional removal of unbound targets from the array; (d) detecting the
bound targets, and (e) analyzing the results, for example, using computer based analysis

methods, to indicate whether the mammal is responsive to TAK1 inhibition treatment

In the method detailed above, the method includes obtaining mRNA from the mammal’s
tumour sample. RNA may be extracted from tissue or cell samples by a variety of methods,
for example, guanidium thiocyanate lysis followed by CsCl centrifugation (Chirgwin, et al.,
Biochemistry 18:5294-5299, 1979). RNA from single cells may be obtained as described in
methods for preparing cDNA libraries from single cells (see, e.g., Dulac, Curr. Top. Dev.
Biol. 36:245, 1998; Jena, et al., J. Immunol. Methods 190:199, 1996).

The RNA sample can be further enriched for a particular species. In one embodiment, for
example, poly(A)+ RNA may be isolated from an RNA sample. In particular, poly-T
oligonucleotides may be immobilized on a solid support to serve as affinity ligands for
mRNA. Kits for this purpose are commercially available, for example, the MessageMaker kit
(Life Technologies, Grand Island, N.Y.).

In one embodiment, the RNA population may be enriched for sequences of interest, as
detailed on Table 1 or Table 2 . Enrichment may be accomplished, for example, by primer-
specific cDNA synthesis, or multiple rounds of linear amplification based on cDNA synthesis
and template-directed in vitro transcription (see, e.g., Wang, et al., Proc. Natl. Acad. Sci. USA

86:9717, 1989, Dulac, et al., supra; Jena, et al., supra).

The target molecules may be labeled to permit detection of hybridization of the target
molecules to a microarray. That is, the probe may comprise a member of a signal producing
system and thus, is detectable, either directly or through combined action with one or more
additional members of a signal producing system. Examples of directly detectable labels
include isotopic and fluorescent moieties incorporated, usually by a covalent bond, into a
moiety of the probe, such as a nucleotide monomeric unit (e.g., dNMP of the primer), or a
photoactive or chemically active derivative of a detectable label which can be bound to a

functional moiety of the probe molecule.
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The method described above results in the production of hybridization patterns of labeled
target nucleic acids on the array surface. The resultant hybridization patterns of labeled
nucleic acids may be visualized or detected in a variety of ways, with the particular manner of
detection selected based on the particular label of the target nucleic acid. Representative
detection means include scintillation counting, autoradiography, fluorescence measurement,

calorimetric measurement, light emission measurement, light scattering, and the like.

One such method of detection utilizes an array scanner that is commercially available
(Affymetrix, Santa Clara, Calif.), for example, the 417.TM. Arrayer, the 418. TM. Array
Scanner, or the Agilent GeneArray. TM. Scanner. This scanner is controlled from a system
computer with an interface and easy-to-use software tools. The output may be directly
imported into or directly read by a variety of software applications. Scanning devices are
described in, for example, U.S. Pat. Nos. 5,143,854 and 5,424,186.

Proteins

Detecting for the presence of a protein product encoded by one or more of the biomarker
genes listed in Table 1 or Table 2 can be done by using any appropriate method known in the
art. For example, an agent of interest that can be used to detect a particular protein of interest,
for example using an antibody. The method for producing polyclonal and/or monoclonal
antibodies that specifically bind to polypeptides useful in the present invention is known to
those of skill in the art and may be found in, for example, Dymecki, et al., (J. Biol. Chem.
267:4815, 1992); Boersma & Van Leeuwen, (J. Neurosci. Methods 51:317, 1994); Green, et
al., (Cell 28:477, 1982); and Arnheiter, et al., (Nature 294:278, 1981).

In one embodiment, an immunoassay can be used to quantitate the levels of proteins in cell

samples. The invention is not limited to a particular assay procedure, and therefore, is
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polarization immunoassay (FPIA), fluorescence immunoassay (FIA), enzyme immunoassay
(ETA), nephelometric inhibition immunoassay (NIA), enzyme-linked immunosorbent assay
(ELISA), and radioimmunoassay (RIA).

In another example, the presence of the marker protein in a tissue sample can be determined
using immunohistochemical staining. For such staining, a multiblock of tissue may be taken
from the biopsy or other tissue sample and subjected to proteolytic hydrolysis, employing
such agents as protease K or pepsin. In certain embodiments, it may be desirable to isolate a
nuclear fraction from the sample cells and detect the level of the marker polypeptide in the

nuclear fraction.

In yet another embodiment, the invention contemplates using a panel of antibodies that are
generated against the marker polypeptides of this invention. Such a panel of antibodies may
be used as a reliable diagnostic probe for determining if a tumour is responsive to treatment
with an TAK1 inhibitor.

Data analysis

To facilitate the sample analysis operation, the data obtained by the reader from the device
may be analyzed using a digital computer. Typically, the computer will be appropriately
programmed for receipt and storage of the data from the device, as well as for analysis and
reporting of the data gathered, for example, subtraction of the background, deconvolution of
multi-color images, flagging or removing artifacts, verifying that controls have performed
properly, normalizing the signals, interpreting fluorescence data to determine the amount of

hybridized target, normalization of background and single base mismatch hybridizations, and
the like.

In one embodiment, a system comprises a search function that allows one to search for

specific patterns, for example, patterns relating to differential gene expression, for example,
between the expression profile of the test tumour cell and the expression profile of a tumour
cell that is responsive to treatment with an TAK1 inhibitor. A system may also allow one to

search for patterns of gene expression between more than two samples. Comparison of the
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iSRS 21 2805 D, SRR o
susopRbdity @tanmlsghdmtor 188y be cadd8dadusingtonpluks 3gstants;

214851 at;
Subtyping diffuse large B-cell lymphoma (DLBL / DLBCL) Patients to determine if the patient
is sensitive to a TAK1 inhibitor
The present invention can be used to subtype DLBCL patients in order to determine if the
patients are sensitive or likely insensitive to a TAK1 inhibitor. Specifically, patients can be
categorized to determine if the patients fall within 3 distinct subclasses based on their
expression pattern of TAK1 genes. A patient sample that falls within Groups 1 and 3 as

described below are believed to be TAKI sensitive, while a patient sample that falls within

" Group 2 is likely to be TAKI insensitive. A method for subtyping DLBCL patients is

described below. Thus, the invention includes providing a test DLBCL sample and
determining whether the sample falls within Groups 1, 2 or 3.

The method includes:

mapping genes of Table 1 to Affymetrix probesets based on the annotations available

from Affymetrix (http:/www.affymetrix.com/analysis/index.affx);

providing an Affymetrix U133A/B gene chip having gene expression data of 176
newly diagnosed diffuse large B cell lymphoma (DLBCL) patients;

verifying data quality such that 113 samples (Table 3) are kept for further analysis;
and

performing sample clustering such that three groups generated, wherein samples that
fall within Groups 1 and 3 are TAK1 sensitive, while a sample falling within Group 2 is

TAK1 insensitive.

To test whether a DLBCL patient sample falls within Group 1, 2 or 3 the method

includes:
providing a test DBLCL patient sample;
providing a data verified U133A/B gene chip;
normalizing the test sample with the 113 samples of Table 3;
clustering the test sample and the 113 samples including the sensitivity determining

signature gene set as in Table 2, wherein if the test sample falls within Groups 1 and 3 the
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TCF 3172 M NT 216889 s _at; BBBE 204872 at;

214688 _at: 216997 x_at: GROUCHO 7091 WNT 233575 s at:
W@3886670at . DDDDD 213763 at ; 219028 _at : 22509FCHGB2007/002568

HI PK2 28996 WNT 225116 at; 225368 _at; BBBBB cMYB 4602

'WNT 204798 at; E ATF2 1386 ALK 205446 s at; 212984 at;

DE MAP2K6 5608 p38 205698 s at. , E p38MAPK 5594

p38 208351 s at; 212271 at; 224621 at; BBD MNKL 8569 p38
sanpirois FAKs! semisifivies Yeereas i Trepesdropplg Baly Withén Gropg ‘thhmampft_e is TAK1
insdiSFRZ 6294 p38 201747 s at.201748 s at.213635 s at.

Details of how to perform the above method are provided below:

1. TAK1 pathways genes

Genes in TAK1 pathways can be assembled based on the public information. The genes that
are involved in the signaling of ALK, FAS, MAP kinase, IL-1 receptor, TGF-beta, TNF
receptor, thrombin and protease-activated receptor, Toll-like receptor, WNT, and antigen
receptor are included. These genes can be mapped to Affymetrix probesets based on the
annotations available from Affymetrix (http:/www.affymetrix.com/analysis/index.affx)
(Tablel)

2. Gene expression data

The gene expression data of 176 newly diagnosed diffuse large B cell lymphoma (DLBCL)
patients generated with Affymetrix U133A/B gene chip are publicly available by Margaret
Shipp’s group at Dana Faber Cancer Institute (Molecular profiling of diffuse large B-cell
lymphoma identifies robust subtypes including one characterized by host inflammatory
response Blood 105(5) 1851-1861). The raw data can be downloaded from

http://www.broad.mit.edu/cgi-bin/cancer/datasets.cgi, and further processed and analyzed as

described below.

3. Data preprocessing and analysis

3.1QcC:

In order to verify data quality, and generate gene expression results, the raw data (.CEL files)
of the DLBCL samples can be loaded into Affymetrix Expression Console 1.0 (Affymetrix
Inc.) and analyzed using MASS algorithm. The following criteria are used to filter out
samples with low quality data: 1) scaling factor <4; 2) rawQ < 5; 3) 3°/5’ ratio for both actin
and GAPDH <5; 4) percentage of present call >20 for chip A or >10 for chip B. As a result
of the QC procedure, 113 samples (Table 3) are kept for further analysis.

3.2 Normalization:

Array normalization: The parameters for MASS5 algorithm are set to normalize each array

using all probesets on the array, and the trimmed mean value for each array is preset to 100.
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CCB MAPKAP2 9261 p38 201460 at; 201461 s at; 215050 X
at; BBB WD 2008/ 007072PCT/ GB2007/ 002568
WQ@OD8BT0%2 at ; 209969 _s_at ; AFFXHUM SGF3A/ MD7935_BCHGB2007/002568
AFFX- HUM SGF3A/ MD7935 5 _at ;
AFFX- HUM SGF3A/ MD7935_MA at; AFFX- HUM SGF3A/ MD7935
MB at: 232375 at:; AFFX- HUM SGF3A/ MB7935 3 at :
AFEX- HUM, SGF3A/ MD7935_5_at ;
Projgsesaquuiizaten; Af o sSipmaltix gansaptpt AN SETonn ghepde fagher

% CIec 3
nmﬁﬁ%%'ﬁggﬁ agt@F %@%%%?W it df}@% 0730, "at;

214108 _at ; 222174 _at ; DDCDBB MYC 4609 p38 20243 | _S_at  E
, 203617 x_at; 210376 _x_at; 210850 _s at; CBB
3'3%%@8%&%%% 200959 at; 217370_x_at; 231108_at ; CCC
For2(8@»8visedalusiidp 3balpdis, Aib4wmBAalized 23R8séibnatiatriMsF2adé@ Gito
24 t; F4,4207. p38 .205124 at; F .
GBS PoRR0K G T ADETOE i a h HOGB ST e B i Ppefarmed using only
probeset identifications from table 2. Spearman correlation was used as the similarity

measure in the clustering. The result from clustering reveals three subtypes, Group 1, 2 and
3.

4. Test DLBCL samples

New test patient samples can be profiled using affymetrix U133A/B chips. After the data has
been inspected following the same quality control (QC) procedure as described above 3.1,
they can be added into the affymetrix U133 A/B chip data with113 samples (Table 3). The
new test sample set (113 plus test sample) will be analyzed following the same process as
outlined above 3.2-3.3. The new test samples will be clustered into one of the Groups 1-3. If
the test sample falls within Group 1 and 3, the patient is likely to be TAK1 sensitive. If the
test sample falls within Group 2, the patient is likely to be TAK1 insensitive.

Table 3

DLBCL.NEW.206

DLBCL.NEW.347

DLBCL.NEW.210

DLBCL.NEW.348

DLBCL.NEW.211

DLBCL.NEW.349

DLBCL.NEW.215

DLBCL.NEW.350

DLBCL.NEW.219

DLBCL.NEW.353

DLBCL.NEW.230

DLBCL.NEW.357

DLBCL.NEW.232

DLBCL.NEW.359

DLBCL.NEW.239

DLBCL.NEW.361

DLBCL.NEW.240

DLBCL.NEW.404

DLBCL.NEW.242

DLBCL.NEW.405

DLBCL.NEW.244

DLBCL.NEW.408

DLBCL.NEW.246

DLBCL.NEW.411

DLBCL.NEW.250

DLBCL.NEW.412

DLBCL.NEW.251

DLBCL.NEW.416

DLBCL.NEW.254

DLBCL.NEW.417

DLBCL.NEW.259

DLBCL.NEW.418

DLBCL.NEW.261

DLBCL.NEW.421

DLBCL.NEW.262

DLBCL.NEW.422

DLBCL.NEW.267

DLBCL.NEW .423]

DLBCL.NEW.268

DLBCL.NEW.426
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i nvention includes a nunber of different biomarkers
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30sequences whi ch hybridi ze under stringent conditions
to the genes listed in Table 1 or Table 2. Conditions
wo eooslgiori di zati on are known to those skill ed PeT/GB2007/002568
art and can be found in Current Protocols in Ml ecular
Bi ol ogy, John Wley & Sons, N. Y. (1989), 6.3.1-6.3.6.
A preferred, non-limting exanple of highly stringent

hybri di zation conditions are hybridization in 6 X

Exapphedin Tt fellv‘d@g%wuhwswdpeneeso)etetmlab inhibiigeof cell
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produci ng pol ycl onal and/ or nonocl onal anti bodi es that
wapasiobiocal |y bi nd to pol ypeptides useful in tP€r/GB2007/002568

present invention is known to those of skill in the

art and may be found in, for exanple, Dynmecki, et al.,

(J. Biol. Chem 267: 4815, 1992); Boersma & Van

Leeuwen, . Neurosci. Methods 51:317, 1994); G een,
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Wagr ot e§%V K or pep In _certai n enbodi nent S, it may

45 010 DL SPS {22 S5 FEPRSAIT LRI 15k HijcsFACEE Was
meSRPal @ 5681k GxaRioARINAB004M CerhiBMEL). QﬁroW?l?mﬁﬁﬁt'ﬁﬁlr 50 (GIS 0) values

pol ypeptide in the nuclear fraction. In yet another
wegrastsammed for epelictestsompeyndracroshihe ppichtSes Tabiedg a panel

of antibodies that are 15 generated agai nst the marker

pol ypeptides of this invention. Such a panel of

anti bodi es may be used as a reliable diagnostic probe

for determ nimpggiif a tunour is responsive to treatnent

Wi t h @dnpodid #mﬁobltor Data analysis 20 To facilitate

the sagphier meé)s@gwl@tnmﬂztdaﬁ)asi@tmv@@lmmsgnmat

EPSI rader fromt eDi%c @‘Ey%ﬁﬂﬁ yZlfﬂI f B

i . ‘ ' i'll' Vi -
appr opr i ter ol ¢ _ Aéra
t he dat from e de b s1 % for aal ysizs.x nd
reportl% of t dat th né fg exanrﬂ '
subt r-acttfon-—of aTdatl de898y 0l ||fq nof 3.08

mul ti-color innges. flagging or renpving artifacts,
ver i fQomguhthat control s have perfornmed 25properly,
nor malNwhieg tMECS HIEA9S,1.7 KGIapr eluikag f | URMjes cexrie77
data to determ ne the anmount of hybridized targ8isma
normal i zati on of bagkggund and single BRgGM sr@:ﬁloh

hybri di zat i 0@0@”%&1&%&' kagvir | nTORELe

syst em cpnp 3

search fpr 3003 C|f|cl patt(e 4'5 exanp ] i
si on, for e
e test

relatin to d eren expr
bet ween 1 he e eSSI E(}r?%pr of(?*i%e
and dan n Afile e 110609 130 + hat3 72<

uno
responsive to treat ment with an TAKl inhibitor. A
Tahly 4 skows@lp 0 arblses @IM)dfor 4 test dompeemdsalgaifisira paatltod homamwf
hae%ﬁi xdgr esOS| o) between nore than two sanpl es.

EQE A 8H“6f°e S- expression level s of one or nore
genes characteristic of responsiveness to an TAK1l
inhibitor with reference expression |levels, for
exanpl e, expression |levels that are characteristic of
susceptibility to an TAKL injgibitor may be conducted
usi ng conputer systens. 5 Sub typing diffuse |arge
B-cell |ynphoma (DLBL / DLBCL) Patients to determ ne
if the patient is sensitive to a TAK1 inhibitor The
present |nvent| on can be used to subtype DLBCL
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Probeset normalization: The expression matrix
generated by MASS can then be further normalized so
wao b@s/ootoe2 mnean of each probeset is centered toPZEGB2007/002568
3.3 Sanpl e clustering: 5For unsupervised clustering
anal ysis, the normalized expression matrix is | oaded
into GeneSpring GX 7.3.1 (Agilent Inc.). A 2-way
hi erarchi cal clustering is perforned using only
TheyF 4B dehibits epmpoundaversrsignifienily alereepoent Spraparerhie the mean in four
out%?ﬂzg l:é} flr%@ t%l?arﬂécﬁ‘ﬂr 1?(%? Y Qﬁc}:ﬁ?«?rﬁ&oﬁfai [¥nsIORARHT %hls ﬁrc}fpgwas

cl ust ering. e resu ustering revea

differeintiytpé rom@tioan gorpor@dathdt Bhibitbhed patiesys (EmtBﬁbJ: shawp] es

T T I R T —

myblofiReehed kR iib&WThE rdstiRs ai¥Rie @b b disvin& QI @dyeld¥a) cells are
procedure as descri bed above 3.1, they can be added

ﬁﬁpﬁﬁbwﬁ%EA%&ﬂymbW¥$x U133A/ B chip data with113 sanpl es
(Table 3). The 15 nem1test sanple set (113 pl us test

Nug, ITFAlKed J&b?ove L3632 3.810-ITh @PMEWQ elmLP§arrplNé% vleRIH b GKARPAS 620
t[(%{) Sld;mh Be) | Qasﬂzﬂﬁll CIf t he G‘Mﬂlﬁﬂs 1M13tap1e| f B hq‘ tpﬁﬁﬁa cell plasma cell
Yl é Jin ukehpian . J adtpal 3 ] BNt legkgmia leukemia
l4i kel”y tonbe TA&i sen$pt|ve 1k6 theo@est sanpl esfal | s 0.4
Tablk 5 Rhdwv<G PR akies (LNE) BAEdBIYund 8 abdikiglaYpahd) obﬁmﬁmumple myeloma
i nsensitive. 20Table 3 DLBCL. NEW 206 DLBCL. NEW 34
celDimgel . NEW 210 DLBCL. NEW 348 DLBCL. NEW 211
DLBCL. NEW 349 DLBCL. NEW 215 DLBCL. NEW 350
DLBCL. NEW 219 DLBCL. NEW 353 DLBCL. NEW 230
Tatide BGhowEW: 8550 RILBSIL MR 232A K0 BGhseNEMbiBHFAgainst a panel of human B-

celﬁ&g& lﬁlg'm: Bt%cix N 36%} ﬁr_x%rg[ tRIFEKRF‘iIE§§OY both Tables 5 and 6

wetyRBtlormNVis 21 deribbdBiBov &IEMYe 405311t Dlold{datMiRMVa 2dbinct set of human B-cell
DLBCL. NEW 411, DLBCL. NEW 250 DLBCL. NEW 412

tunpgr gedls NEtRFpe sV BEAKAEALUCIS DLBCL. NEW 254
DLBCL. NEW 417 DLBCL. NEW 259 DLBCL. NEW 418
DLBLLCﬁ%AbL DLBCL. NEVW 4Z21 DLBCL. NEW Zb/Z

DLBCly

DL pc R 851 R N W&g@f‘%ﬂ@v 269

DLBCL. NEW 427 DLBCL. NEW 270 fahts NEW 430

DLBCL. NEW 27koDLBGL. NEW432 NEVK 272
DLBCCNEW 83388 0.29 2.96 2.99
Compd WSU

Number JVM-3 DERL2 DLCL2 U937 Ramos Raji

T cell Becell Histiocytic Burkitts  Burkitts
B-PLL lymphomalymphoma lymphoma LymphomalLymphoma
4 0.14 0.31 1.95 0.12 0.21 >30

Table 6 shows GIS0 values (M) for compound 4 against a panel of human B cell lymphoma

cell lines

Some of the TAK inhibitors used in the study belong to a large class of thiophene
carboxamide ureas that are known to inhibit other enzymes with similar potency against

TAKI, such as FLT3, CHK1, ARKS and Aurora B kinase. Hence in order to rule out any off
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DLBCL. NEW 277 DLBCL. NEW 435 DLBCL. NEW 279

DLBCL. NEW 436 DLBCL. NEW280 DLBCL. NEW 441 DLBCL. NEW 282
wWOLBSIONARN 443 DLBCL. NEW 283 DLBCL. NEW 445 PCT/GB2007/002568

DLBCL. NEW 284 DLBCL. NEW 448 DLBCL. NEW 285

DLBCL. NEW 449 DLBCL. NEW 286 DLBCL. NEW 451

DLBCL. NEW 290 DLBCL. NEW 452 DLBCL. NEW 291

DLBCL. NEW 454 DLBCL. NEW 295 DLBCL. NEW 455
targyt gtfectnef ARG b inbiteiors inbuwpingapnBaryeEw @t ines, we further utilized a

ool 0480 BREAAR R (Y i o csasoni

8,9D16BGhy ddbNy-446-BrcDloBEE -l 1309 9, DD-BtahMir iy 146 Z-benzoxacyclotetradecine-

ORI S Bt AR Q- 0P B35 NARPvEshows the GISO values

BfelhNEAW B Bidiadd iBkabit EMY, 477 B6 40l Bhdairl¥EYBahd Bof B-cell lympt Il
(m%%BCL NEW 477 DLBCL. NEW 336 DL:B%f NEW 479 o

lings, BCL. NEW 338 DLBCL. NEW 481 DLBCL. NEW 339
DLBCL NEW482 DLBCL NEW 340 DLBCL NEW 485

-

CoIfg

"" °“BBHH2 MEC!  JVM-

DLBCL NEW 497 DLBCL NEW 498Y19DLB§ﬂCLNEW 502 3 JEKO-
Compd Number 1
pIC50 DLBCL B cell FL B- B-
B-ALL DLBCL lymphoma CLL  PLL  MCL
6.8 1.64 0.95 0.23 0.02 0.39 0.73 0.71
LL-Z-1640-2 0.07

Table 7 shows GIS0 values (uM) for another TAK1 kinase inhibitor against a panel of human

B cell lymphoma cell lines

Table 8 shows the GI50 values (uM) for the TAK1 kinase inhibitor, LL-Z-1640-2 against a
panel of multiple myeloma tumour cell lines. The experiments were performed as described
above. The results indicate that, similar to the thiophene carboxamide ureas a distinct set of B-

cell lymphoma and myeloma cells are responsive to TAK1 inhibitors.

Compd TAK1 JIN-3 L-363 AMO-1
plasma cell plasma cell
pIC50 leukemia leukemia plasmacytoma
LL-Z-1640-2 6.8 32.43 32.43 0.57
Compd RPMI-8226 MOLP-8 IM-9 ARH-77 KARPAS-620
plasma cell plasma cell
MM Multiple myeloma B lymphoblastoid leukemia leukemia
LL-Z-1640-2 1.41 10.44 0.02 1.24 ND

Table 8 shows GIS0 values (M) for another TAK 1 kinase inhibitor against a panel of human

multiple myeloma cell lines

Example 4: Genomic analysis of TAK1 pathways in DLBCL

1. Takl pathways genes
Genes in Tak1 pathways were assembled based on the public information. The genes that are

involved in the signaling of ALK, FAS, MAP kinase, IL1 receptor, TGF-beta, TNF receptor,

31



10

15

20

25

30

DLBCL. NEW 503 DLBCL. NEW 504 DLBCL. NEW 507
DLBCL. NEW 509 DLBCL. NEW 514 DLBCL. NEW 609

WOLBSONAN 617 TAK1 inhi bitors TAK1 i nhi bi t oPGI/&B2007/002568
known in the art, for exanple, the TAK1l inhibitor can
i nclude, for exanple, a peptide, an antibody, an
antisense nolecule or a small nol ecul e. TAK1

i nhi bitors useful in the gresent i nvention include but
thregplan arsd profeaserastivated receniere Tolddike idgeptoro WNT gindeatipen retaptor

n e L i f _whi ch
ol AL IO Eel ot el REAROLR g RELORHA G B ll0iitns
avaglatde FromoA Era¢tex {WAY/Wwiialiytietri. dontdnatisisiedex atfe) (Tetde )

those disclosed in WD 2002048135, TAK1l short
2(§W%?%£g%k%%@RNA si RNA) are described in Takaesu et.
ke e Pspats 20 T any st e deiee S itfom (oLBCD
patfeRls Olvereh@uimerad0®ith 28 BBk 20 783 /A1 gen-Ehﬁnﬂ_ ARd 8Ri RhdObublicly

can be admnistered either as a single agent or in
avaglahip D AMATaRrehp PP s EFBIP 2 ane Fabedranagengtuigr(). The raw data were

dovﬁﬁ&dde@ %ﬁﬂﬁtp% R Y RSk Bl 44l 'bﬂlgcaMaﬁEetg ﬁ %H Fer processed
es Exa T Ihe TOITOWNg exa
Qﬁﬁﬂw @eﬁmmdggdow1ne i nhibition of cell gromﬁh by a
TAK1 i nhi bitor conprising of shRNA agai nst TAKL. TAKl
shRNAs and scranbl ed shRNAs were desi gned using the
3. IRed piBpepctssingMnd3aB8s and 15constructed in to pSI REN
3]§§?roQ retroviral vector (Clontech). Initia
i dation of the shRNAs was done in a HeLa cell Iine

In di&er@@vér[ﬁ;l d5ta @Al und gerledid géﬁ%%re‘@dl&ﬂ‘teﬁiﬁts kilBe Wdﬁ@GCEL files)
profiling systems). Takaesu et. al

ntech's M
of e REBCE Beplop st loiisd iyto AByE Ernrosica Svarite ¢ B adfymetrix
Incl) laﬁ’d an-EMld hﬁn%MAS%orftﬂﬁ "I“H@folﬁgwh'% \A(gfg&ig\éig%é 9%&8 i A6 But

NA construct that sh
Samp&ﬁﬁlmtmlpwmu@hty MﬁrtakB sealingfactery< 4n?) lawk} vt B’ /irmmo #@ both actin
I o

on R0 Bb Ol e B B e SEHREReaR S RSRAR of D10 BF g B s rosul
of theiQCiprededutk, 11)5@“9&&(%% 3 .weFhkept Gayrfstiren amalﬁlmng Wi th

the scranbl ed construct was transfected along with

gag/ pol plasmd and pVSV-Gin to the 293T cells. The
3.2Wormdlizat@er nat ant was harvested and used to infect the

I homa cel]s in cultyre shes. The four cell _|ines
AR ROt Ry ootk His 3645 S0 BT Wi S e hmelies oach array
usitg(al¥srdkketh b fel 0GRt dn@ e tARMRIISddh @Eﬁ@ f@HeadParfiYQvas preset to 100.

cells/well in flat-bottonmed 24 well plates and treated

Profgsetnormplizationy; Thg lexpragsian aaten genersﬁ?ﬁ yAMA SS v fuather normalized
BATRREALSAMEb e ldsRbRERL S A6l | ncubated for a
% total of 72 hours. © é# o%ﬁ%g%%%g i ncubati on peri od,
the extent of cell surV|vaI was neasured by addi ng
/ ') Al amar Bl ue reagent to every well and
33%b%8%9¥8eh¥ he plates for a further 4 hours. The
Formesupeivised mmsteﬁn@me}dlsbme inbenaded &xippessioh malP W4y 18aded Rab

ot et U4 nS o QO RIGE Ry ragsi prnid tsing

onlg pﬂoﬁés‘éﬁﬂDsd‘ﬂﬁ@tab&Z r S?éa@&@rﬂ&cﬁﬁkldﬂ@n Fo¥ad used 8 heRGhESNRY nbsure in
live cells as conpared to the scranbl ed shRNA treated

the ggiEiRe.  Exanple 2: The fol |l owi ng exanpl e was
performed to determine inhibition of cell growh by a
TAK1 inhibitor conprising a small nol ecule. In order
to denonstrate that the kinase function of TAK1 is
critical for the Lynphoma cell 5 survival, a snal
nol ecul e inhibitor of TAK 1 was tested in the sane set
of Lynphoma cell lines as above carrying the t(14;18)
chromosomal translocation. The chenmical name of the
conpound is
3-[ (am nocar bonyl ) am no] - 5- (4-{[ 4- ( 2- met hoxyet hyppi per
azi n- 1yl ] met hyl | phenyl )t hi ophene- 2- car boxam de. 10
Nbre speC|f|caIIy, cell lines (OCI-LY19, DOHH2,

L NN A




FL B-ALL B-NHL DLBCL 1 6.9 0.124 0.127 0.30 0.37 6.39
2 7.3 0.005 0.014 0.14 0.25 2.42 3 7 0.085 0.175 0. 16
w®2eh8/0@7072 4 7.2 0.054 0.101 0.06 0.27 3.08 CeapoBaw7/002568

Nunmber MECL HEL92 . 1.7 KA a JurkatRaji ARH/7 Pl asma
ErythroBurkittscell B-CLL | eukema AML T-ALL Lynphoma

|l eukemia 1 1.34 0.73 0.45 15.86 15.22 1.17 2 0.16 0.17
0.40 4.39 3.5 0.25 3 0.63 0.50 0.43 >30 >30 0.48 4

2.99

Results:

The 113 newly diagnosed DLBCL samples were separated into 3 distinct subclasses based on
their expression pattern of Takl genes. The informative genes (the genes that are
differentially expressed among the 3 patient subclass) were further divided into 7 groups (A-
F) based on their distinct expression patterns. Most of the informative genes in Group 2 are
down-regulated compared to the other 2 groups, suggesting the samples in this group

represent a patient population that is insensitive to Tak1-targeted therapy.
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1.47 1.09 10.09 >30 3.72 Table 4 shows G50 val ues

(11M for 4 test conpounds agai nst a panel of hunman
whawsmoorngi cal tunor cell lines. 20 The TAKIPCT/GB2007/002568

i nhi bitor conpounds were significantly nore potent

conpared to the nean in four out of five cell lines

that carried the t(14;18) chronosomal transl ocation.

This profile was differentiated from ot her conpounds

that inhibit other pathways (data not shown). Table 5
Wl@hwwbalmwblse 50 values (.4,M for a TAKl k| nase

i nh f

Nl A ARk 8B B YL BB o
cellethyé“lAmanhlbitbls are responsive to TAKL |nh| b| tors.

TAKI JJIN- 3L- 363AMO- 1RPM - 8226 MOLP-8 pl C50 plasma cel |

pl asma cell plasmacytoma MultipleMiultiple | eukem a
2. | eukeiediy®bOdBinTy #he8h tHJB%@H 51%Q)u3§,(31 &%]H&%Qm@sg lym homa, a

| M 9ARH 77 KARPAS-620 B |y 0.213.720.14 Tab 5p
Hodgigis beapphempat glenic rla(rwahOch lé@we@wn ar mnlakjl@iermel@mpana

of human nmultiple nyeloma cell |ines Table 6 shows the

A 50 values (11M for a TAK1 kinase inhibitor against
3. a péredthasfofigatans Bpatient hayvipgprbesl tombhr By adednisteringa TAK1
mh%@?fl ments to generate the results for both Tables 5

6 were perforned as descri bed above. The results
i ndi cate that a distinct set of human B-cell tunor

4. Cel ans to T nhibitors d,Nunber

- Tah e ol ERARRR Kk Rl kel M R e Bpoma, o
Hoﬂglmi)’b OyrephBndal & ckkdnid &r&ﬁ@cﬁﬁﬂe@@@mﬁﬁ(@@ﬂbﬂ%ﬂtiﬂlﬁ?ﬁ%oma

JVM 3 DERL 2 DLCL2U937RanpsRaji T cell

cel | Histiocytic BurkittsBurkitts B-PLL I ynphoma
5. | ympRos@hby SPIARR 2let ARG H%%H%gkm s lym: homa is a follicular

40. 140. 311, 950, 130, 21530 Tabl 6 6 showe "d oB a5 ad
lynokygnas i aesiaia focell lxgahoma (D&Hﬁa@rf agffvated Fare IEABED) Itype, a
dlfﬂgﬁm@cﬁﬂkingh+tﬂ§ g&@@eﬁﬁm&l@@nt—g fcleli1 Eﬁ@ﬂt&h&s al‘fﬁa%gle zone

in the stu to a e class o
lymphone kMIZaLdLé\/I@mheasll ﬂmhomae(MGIOy\anarylnuﬂulndstlmal Bt—d’eﬁrlymphoma

ar potency agai nst TAKl, such as
(PI@%%STEW{‘% gnnd Aurora B kinase. Hence in order
to ruI e out any off WD 2008/ 007072PCT/ GB2007/ 002568

tar C of _ TAKL i h|b| 0 I ho and
6. ryePErmCef 7 e heigi i B ek § phGene Bk WG 221)
traris‘l’cﬁhﬂlc&bh 1 TAK g 3PN traﬁslcsoamxblatt F14)(b22;¢32) 84 0meplifihi st bf
IS a (SSKSZ 8)'§q98 10 gﬁhr QL pb24s2)
chrgmegsops. 18, phyaplificptiam ofebreragspme 6net anampiifigatinn ax deinediby
co t ?B&?cﬁ t r
|ag% ﬁﬁgﬁmg% e%&\b%(g{g 48135?l%IJIST(ZIféEI!?(r':::]‘2 -7165 ‘QED“ TRC'A% of
ABI50 values 5 (pM for the TAKL kinase inhi bltor
LL- Z- 1640- 2 agai nst a panel of B-cell |ynphoma ceII
i nes. TAK1 SUDHL4 | CARPAS231 OCl - WsU- DOHH2 MEC1 JVM
7. LY1DipUratiBidExidlaitis B 4 Ndweheda the [Bi-&GuibbiBGE CBLcel | FLB- B-
B- ALLDLBCL | ynmphomaCLL PLL MCL
6. 81. 640. 950. 230. 020. 390. 730. 71 LL-Z-1640-20. 07
8. TabA @eﬂloﬂhﬁmatﬁg%a‘ﬁaﬂltllﬁﬁmé BMpref@lbtea MO onhifih thh@RSSon
lf’ hilg S%;egl nst_a Eanel of human 10 B c% | ynphoma
Mowgplp oy p ‘sm ped B\EhsWhe G 50 values (i.tM for
the TAK1 ki nase inhibitor, LL-Z-1640-2 against a panel

of rrul t |£I e el oma tumour cell lines. The experi ments
imsd weaseinitheebA Kb sigaallimhizanségntibn solecule is Maltl,

sc 53 A8 Ao A SOTPTERT BB,

APHly APEw PE%IARI4 ar NFkeppBrimpat@enes. TAKL | nhi bitors.

34



10

15

20

25

30

Conmpd TAK1l plC50 I TN-3 plasma cell |eukem a L-363
pl asma cell |eukema AMO 1 plasmacytoma LL-Z-1640-2

W@ 2888@7048 32.43 0.57 Conpd RPM - 8226 MO1/yBLIB7802568
Mul tiple nyeloma M9 B | ynphobl astoid APR- 77 pl asna
cell | eukem a KARPAS-620 plasma cell |eukem a

LL-Z-1640-2 1.41 10.44 0.02 1.24 ND Table 8 shows
G 50 values (p, M for another TAKLl ki nase inhibitor
agai nst a panel of human nultiple nyeloma cell |ines

20 | ¥sSi S T in .
10. WA@%@lﬁ%ﬁ? F]H\/\éy% eo%‘ g g&lftﬁﬂl@@@s&lﬂ%@@\%e tumour with a
TAdetlhhmy@ wer e assenbl ed based on the public

information. The genes that are 25 involved in the

signaling of ALK, FAS, MAP kinase, IL1 receptor,
11.TGFTheiathod bfclsiaCHY ivberein thb scliiitho@ 16l selected from the grou

lgr ot ease-act i é@éeg reag‘gpt Tol I -1i ke receptor, W
corlsing Af 7 WEIPuF eithphend apd necks brerthawaty, e RpBFIEES, felpw prostate, or
skifepped to Affymetrix probesets based on the

annotations available fromAffynetrix (htt
://vwvw af fvmetri x. cont anal ysis/index affx) (Table 1) 5

72.

2176 i R Eh et AR L SHRE B R AR R s
lnhélmQBCL) patl ents were generated with Affymetrl X

U133A/ B gene chip and were made publicly avail abl e by

Mar garet Shipp's group at Dana Faber Cancer Institute

130. Themethovd dbdlasinsd0r ) whkead@e sdlidatmour can be a tumour of the head
£ E [ [ wwww. broad. m t . edu/ ¢gi - bi n/cgncer/ at asets. cgi,
and,peeks RiPSh oY 4Ty Re PeRuaBo°oloR PENEISy e Ak Bescri bed
bel ow. 3. Data preprocessing and analysis 3.1 QC In

order to verify data quality, and generate gene
14.ex phraadhatriiselstings: patipe hewing a dyraour tHetis supqepthle totregtment with a

e i i e SN
t(lﬁLéB)ﬁ@MmsStrmsgmmm (1 TH&)(l; Q@Mrn@lapahcnrealt(d M(pa2;93d
tralréslgfgc]aflé]rl li)fcrln éhﬁc%ggxl (Sf)sch%n{ll%o aelre[,)hty/t éj 8rte§etnlc gt%ao?lutatmn
indimatels tladumnuraslshs&idﬂbld tex&'eatth)emper cent age of present call

> 20 for chip Aor >10 for chip B. As a result of the
QC procedure, 113 sanples (Table 3) were kept for

15f ur Ahssth@hetlsyRbting a2ftient having a tumour that is susceptible to treatment with a
TAK1 inhibitor, comprising determining if the patient has a deregulated TAK1 signalling
transduction molecule, wherein the presence of the deregulated TAK1 signalling transduction

molecule is an indication that the patient is susceptible to treatment with a TAK1 inhibitor.

16. A method of inhibiting proliferation of a T cell leukemia and T-cell lymphomas by
contacting a T cell leukaemia and T-cell lymphoma with a TAK1 inhibitor.

17.  The method of claim 16, wherein the T cell leukemia is a T-cell acute lymphoblastic
leukemia (T-ALL), or T-cell lymphomas, for example, peripheral T-cell lymphoma (PTCL),
T-cell lymphoblastic lymphoma (T-CLL), cutaneous T-cell lymphoma (CTCL) and adult T-
cell lymphoma (ATCL).
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3.2 Normalization: Array normalization: The paraneters
for MASS al gorithmwere set to nornalize each array
w@2i08moAr: probesets on the array, and the triPCEGBR®AN02568
val ue for each array was preset to 100. Probeset
normal i zati on: The expression matri x generated by MASS
were further normalized 25so that the nmean of each
probeset was centered to zero. 3.3 Sanple clustering:
18 For Aunghskafveleeting @ rozpmpl hagingeabyspeaed eftheving arahouwdor

Si Ll i nt J 3.
oSSR PTATISON e ARSI RGNS, e fdhano
froper fubjenBivingicagreB @uhiksting tisbisslepichlBampledr ¢xplds€dn of any one of

Spear .correlation was used as the sim.larit o
the R [P THHIE ! Con 5 iR ot et to prdics g nlgpe lielihiood
of gbmysonahk DABCintskitpldag, were separated into 3 distinct

subcl asses based on their expression pattern of Takl

genes. The informative genes (the genes that are

S5differentially expressed anong the 3 patient

subcl ass) were further divided into 7 groups (A F)

based on their distinct expression patterns. Mst of

the informative genes in Goup 2 are down-regul at ed
conpared to the other 2 groups, suggesting the sanples
in this group represent a patient population that is
insensitive to Takl-targeted therapy. Wat is clained
is: 1.A nmethod of inhibiting B cell tunour cel
proliferation by contacting a B cell tunour cell wth

a TAKL inhibitor. 5 2. The nethod of claim1l wherein

the B cell tunour is a non-Hodgkin's |ynphona, a

Hodgki n' s | ynphoma, a chronic | ynphocytic | eukaeni a,

or a multiple myeloma. 3. A nethod of treating a

patient having a B cell tunour by adm nistering a TAKL

10i nhibitor. 4. The nethod of claim 3 wherein the

B-cell tunour is a non-Hodgkin's |ynphonma, a Hodgkin's

| ynphoma, a chronic | ynphocytic | eukaem a (CLL) or a

mul tiple nyeloma. 15 5. The nethod of clainms 2 or 4

wherei n the non-Hodgkin's | ynphoma is a follicular

| ynphoma, a diffuse |large B cell |ynphoma (DLBCL) of

activated B cell (ABC) type, a diffuse large B cel

| ymphoma (DLBCL) of germ nal center B cell (GCB) type,

a mantle zone | ynphoma (MZL), Mantle cell |ynphoma

(MCL), Primary medi astinal B-cell |ynphoma (PMBCL) or

MALT Lynphoma. 20 6. The nethod of claim5 wherein

t he non- Hodgki n's | ynphoma has a t(14; 18)(q32; g21)

transl ocation, a t(11;18)(q2l1;qg21) translocation, a

t(1;14)(p22;932), an anplification of chronosone 18,

an anplification of chronosome 6, or an anplification,

as defined by conparative genom ¢ hybridi zati on, of
speci fic regions of BCL-10, CARD 11, TRAF6 or 25 TAKI.

7. The method of clainms 2 or 4 wherein the B-cel

tumour is CLL. 8. A nethod of treating a patient

havi ng a deregul ated TAK1l signal ling transduction 30

nol ecul e by adm nistering a TAKL inhibitor. 9. The

met hod of claim 8 wherein the TAKL signalling

transduction nolecule is Malt 1, BCL-10, BCL2, TAB 1,

TAB2, TAK1l, TRAF2, TRAF6, TAK1, CARD11, | RAK1, | RAK4,

APl 1, API 2, API 3, APl 4 or NrFkappaB target genes. WO

2008/ 007072PCT/ GB2007/ 002568 10. A net hod of inhibiting

the gromh of a solid tunour by contacting the tunour

with a TAKL inhibitor. 511. The nmet hod of claim 10,

wherein the solid tunmour is selected fromthe group

consi sting of a tunour of the head and neck, breast,

ovary, lung, pancreas, colo prostate, or skin. 12.

A nmethod of treating a patiént having a solid tunour

by adm ni stering a TAKL 10i nhibitor. 13. The nethod

of clainms 10 or12, wherein the solid tunour can be a

tumour of the head and neck, breast, ovary, |ung,
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