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whi ch are hereby incorporated by reference herein. BACKGROUND OF THE

| NVENTION Cancer is a termused to describe a wde variety of diseases
that are each 1lOcharacterized by the uncontrolled growh of a particular
type of cell. It begins in a tissue containing such a cell and, if the
cancer has not spread METHODSSANDtCOMPOSITEONS FOR PREPICTIRGOf di agnosi s,
may be treated by, for exanple, p§dpgANof TOFRIBUIGR ©Or another type of

| ocal i zed therapy. However, when there Is evidence that cancer has
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met hod for determ ning whether eribulin, an anal og thereof, or a

phar maceutically acceptable salt thereof (e.g., eribulin nmesylate), may be
used to treat a subject haying breast cancer, by determ ning the |evel of
expression of a biomarker selected fromthe group of bionmarkers listed in
Table 1 in a sanple derived fromthe 25subject, wherein a | ow | evel of
expression of the biomarker is indicative that eribulin, an anal og thereof,
or a pharmaceutically acceptable salt thereof (e.g., eribulin nmesylate),
will be effective in treating the subject haying breast cancer. In a
further aspect, the present |nvent|on prOV|des a nethod for predlctlng
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the sensitivity of a breast tunor, for exanple, derived froma subject
havi ng breast cancer, to treatnent with eribulin, an anal og thereof, or a
phar macewpDcaldpomoecept abl e salt thereof (e.g., eribuli rCEasgdaned479 by
determ ning the | evel of expression of a 5biomarker selected fromthe group
of biomarkers listed in Table 1 in the tunor, wherein a | ow | evel of
expression of the biomarker in the tunor indicates that the tunor is
sensitive to treatnment with eribulin, or an anal og thereof In yet another
aspect, the present invention provides a nethod for determning the
sensitivity ofseful b sassing onpredicfingrregoasipdness td eribwiedn patonts hawubgadcdr havi ng
breast cancer,,qtq hiR@hMBRLst\Whidy. eribulin, an 10anal og thereof, or a
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cancer and/ orUghqdpc] RS AsagiplefEqm & syjiest- In various

enbodi ments, the | evel of expression of at least 2, at least 3, at |east 4
150r at least 5 biomarkers selected fromthe group of bionmarkers listed in
Table 1 is determ ned In particul a? enbodi nents, a predictive gene
signature conprising a sub-conbination of 2 or nore biomarkers sel ected
fromthe group of bionmarkers listed in Table 1 is used. In various

enbodi nents, the |l evel of expression of at |east 2, at |least 3, 20at | east
4 or at least 5 biomarkers selected fromthe group of biomarkers listed in
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CYP4F3, DYSF, GNAT1, GRAMD4, HYAL2, |L10, ITFG&, JAMB, KLHL17, KRT24,
MAD2L1BP, MANSC1, MOBKL1B, NCBP1, NMJ, PCDH1, PHOSPH02, SPTAl1, TM GD2,
TYROBP, AVG20128RE0C3, PDGFB, PSENEN, SATB1, SNX11, TMEMPE@TAISAOIYDRDFL, e.g.,
ABI 3 and ANG APBB2 and CCL26; GNAT1 and GRAMD4; 1L10 5 and I TFG3; MACSCL
and MOBKL1B; NMJ and PCDH1; or TYROBP and ZIC5. In other enbodinents, the
predi ctive gene signature includes at |least 3 of the previously recited

bi omarkers, e.g., ABI3, ANG and APBB2; CCL26, CKLF and COL7Al; DYSF, GNAT1
and HYAL2; JAMB, KLHL17 and KRT24; NCBP1, NMU and PCDH1; SPTAl1, TM GD2 and
TYROBP; or ZIC5, NAR2lahBReranpbcCDEZDesehtinahtier pré@dedradethehfos detérmanipg edi cti ve
gene si gnaturge géﬁ%klw%eéf@ﬁreds%ﬁfor %o&fxaﬁlg@ d%h@é/d @Mﬁbxuﬁj@&m hioeer ker s,
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bi omar kers, ehgapeuABBB2ffeEDEAMoaimndf Eilufin, LGNTI8E thekD6BFor aparfadléelilicalNCBP1,

SATBl and, £D or CKLF,
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YTHDF1; TUBB6, DYSF, PHOSPHO2 and CDC20; or CKLF, KLHL17, HYAL2 and ZI C5.

In yet further 25 enbodinments, the predictive gene signature includes at

| east 5 of the previously recited biomarRers, e.g., 1L10, CEP152, COL7AL,
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25enbodi nents, the antibody or antigen binding portion thereof is |abeled,
for exanple, with a | abel selected fromthe group consisting of a

radi o- | abwb,20/R29bi n-| abel , a chronophore-|abel, a fl uecopsesienbabel , and
an enzyme-label. In certain enbodinents, the | evel of expression of the

bi omarker is determined by using a technique selected fromthe group

consi sting of an immunoassay, a western blot analysis, a 30

radi oi munoassay, i munofluorimnmetry, imrunoprecipitation, equilibrium
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a suitable binding partner or enzymatic activity, can also be used (e.g.,
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U T hor Pl Peoaal e R R e oot (PR SiRer done
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e oL e S et RO G T ar R Pl B SPTRRET 0 Such @
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i opsy ., lu I, OpSY) . i S, . S IS, i ssu
conponentH?héF@bggﬁgﬁﬁgﬁé%ﬂ?%3%@9%@“§§BF%EP9 @8wm¥?§$ﬂF@Ff?%5’k§ssue can be
ti ssue obt ai ndeterinimedh a bi opsy (e.g., lunp biopsy), breast tissue,
connective tissue, and/or lynphatic tissue. In a particular enbodi nent, the
tissue i s breast tihpytieulargmbydigisaisoheiadictisrdsas dgfatyra ceuprisgig|asgbeol | ect ed
fromthe breasinbiiagsnef)2 orlora bjdatatkictseREte@ FOMAhd@0Ep oft Biemakephnenin of t he
breast tissu e hr t {1 . I j , nponent
of the breas?Tﬁﬁ%ggéggﬁén%%?%g?%?%%&ag%ggggaﬁhﬂ%&“%g&fg¥gﬁﬁ&ghgngﬁ§%dinent,
the subj et} i legstiarghleast s bigientlray sckpsisd dom the gropp ekkipmankery difed Bnlabkoli des a
kit for prediicubteignindietHoe txaapey, teprdditivaper@Rahagretarigdide Mlcas 2
phar maceut | CaliptaREC SRl 30k €r SR IpRACHRAT (Ra BryCL N, FRap L e) Ry be

used to treat a su ng cancer, 1nclu |Qg%%§38$n 5§ for

det ermi ni ng tMé&NS&}end BPGERHPEBHl gad BPGEBppIdtHPREFOZ &) rlosnether gr oup
of bi omar ker serhfioin@dht, it pkadit & e heneMichatupSinbpmbiuaas: 164013 bismakbrsthe, kit to
Pecept abl & s et Ehbrad O il ACS (Bt METER g1 ind RTECLIACHENT ooy
subj ect havi ngYHEENEBRE XHppr ekBlpgl WCBP hand @4 bht Infagethefet er mi ni ng t he
| evel of expressdifenefhd fredifive oy fighneamaPRicRdPiARSt £ BomafkeRt dfyi ng a nul |
nutation in hg,b omaRkeker e [ LBORAE. 06 AR SITHIBY.L PRPL QYRR
expressi on of e ’bi omar Ker ¢an be a probe for’anplifyli ng and/ or déetecting
t he bi omar kerMADZLYBP, MMt 4nd PDEHE 8P FA bt TYRGBP r DR mnd POENER: 6RAMPhg t he

IeV_er gf ﬁXpr@?giT@,pTMfGI%ilﬁch@lebDEH&)? @LAMBHI, Heaan BHDFPH%Yan(_i FEBB&am)I e, an
ant i ody spec] C r the oduct..o the expressi o 0] 1 tpeor
nul 1t ant . vaelrcrbadincar RICEGicq 8 send Mgy mag indlialhe 1balEs Blomucar T
kit further ifelGab. COAZENERCKEr EBB: eadiPeEIAl: B SIFoyMIAIPHRSRNQ. f r om a
subject. In apRENN aDO”i TRPRE2L ORLKI ¢ YP/C| wdB86and 9MHDH ; S 182, 351 n

anot her aspect,, r t ti ovi des nethods for determ ning
whet her erib&V#%?Eg%Pa a ggT é&gﬁ?@e%fga pharmaceutically acceptabl e salt

breast cancer by ool oy mEERUERE, AR e B e T e
at | east one ﬁgﬁgyﬂgﬁ?égﬁ%gggggﬁ¥§ﬁécgi%%6ﬁﬁ#ﬂbp8ﬁ§%k§F%L§§$U$gkﬁ%Aﬂn Tabl e
1, which contains a null nutation. In another aspect, the present invention
provi des net hods for predicting whether eribulin, an analog thereof, or 5a
phar maceutical |y acceptable salt thereof4(e.g., eribulin nmesylate), may be
used to treat a subject having breast cancer by assaying a sanple derived
fromthe subject to determ ne whether the subject carries at |east one
gene, selected fromthe group of bionmarkers set forth in Table 1, which
contains a null mutation. In a further aspect, the present invention

T T r N T o o o " o, - v



The present invention provides nethods for determ ning whether eribulin, an
anal og thereof, or a pharmaceutically acceptable salt thereof (e.g.,

eri bul i n woxyl2atedlp may be used to treat a subject havi rgThiSe@z2aancer ,

met hods for predicting whether eribulin, an anal og thereof, or a
pharmaceutically acceptable salt thereof (e.g., eribulin nesylate), may be
used to treat a subject having breast cancer, nethods for determ ning the
sensitivity of a breast tunor to treatnent with eribulin, an anal og
thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin
nmesyl ate), andYPHEBHDISFoENATEGRAYIH, IV LECILI0aliiFGG, bxMMA s Lidhit &RT24,

General |y, thﬁA@ihﬁﬁsNﬂAWS@hVﬁdﬁéLQ%nN@B@@ I{IM@J §b9¥ﬁ| PH@S%@Q e@s[lAqn of at
| east one blonaF&E C? 8 4} ssr%'p vedfré)mthe
o eot ey EVHCISE 3 5 e BB e e N oS VSl

i ndi catl on t hail YETHIDEI, ie.g,, ABI3 aml ANGE A§BBRendOCLaaGNET uasldSR AMD4eHL10br east
cancer andf Orantdﬁ@FGﬁ Q@A@S@%ﬁd MWQ{LFBSNWP@%M P(YBHE Orirvgd e ZTthIn

eribulin, an a a t ereo phar maceut | c ccept abI e salt thereof
(e.g., eribulft ﬁﬁgwlglte@)"’ t ?L@WW&“YWEWIEWYP ?CE‘Q%%"G cagftd QT RERCYIISHar t, on
the observat i ocitet bidmaakdrowgl, \BaB, ANGerpAEBBROOCLS, g;K,LFtaIné CasanchYSF,

expr ession, ohnhie .l @?ﬁi‘ﬁej‘zﬁwk %L‘IIILH &ﬂﬁi@fﬁl NCB§1 'WU%H'P&Pﬂf

I’eSpOI’]SI veness to eri er eof ar maceut | ¢al | Yy

accept abl e sattlAlW&MEEP2ERd EYRO@rR B’U 1G> %féwfalt@and Wother ei n, ~si RNA

t echni queR) wesngbodimmnay thd ptedictikrgank sigoanrte molmreestslearsm of theen’etzﬂusny gaenﬁ‘s and

assess the Se&(éj:héﬂké/ﬂsteyg OABlélﬁth PB%%‘Ah& b@ﬂz&'tﬁﬁﬁ khﬁ ah@ eribulin
ese i es eve s of

nesyl at e. Base I rom R
oy cas i on of CQLEh: SO HOVGANES. MABK LI M SE Al TS 9%@41@9%“ {ied as
bei ng associ aROASRHONandEMEe AR, IGNAYI, K. Hirl@asd SEBACer CERI 32 HIYA I, eat ment

wth eribul | g aphasbReReRl il dhbALIRCAULSRYlY e capkaR! © sal

thereof (e.g., eri n_nesy ess. ot erein,
scientifib anicldsrhlicas Of@F@EeVEPé‘éléi rgcifed BiopdRBct: SOQKW{(FI bHel.present
i nventi on shabGRANAYE JAKGE ang2GDRJSAPRBER, GIER 52 ADYTSIR 1l 1 (adENSR @BRt dmsztFBpse of

ordi nary ski |yt ﬁﬁgerl&mﬁhﬁ?mggw% 156908 Aubbe [130R Pgy

cl ear, however é¥ anblgu ty Initions prOV|ded
herein take p@@e@ﬁpsBﬁ@iz A RIT S-extrinsic definition. Further,
unl ess ot herw se re c ext, ..singul ar t t hose
characterized by ' Qlagrﬁen?s é’ﬁaﬁrf’dlftwg%u%eem%aﬁ\’a?lﬂ @ld zogglore 0rﬁe or

mor e bi ongt kelzriemmkm EB@Céﬂ’;B}GEEatPSBNENt RATBESNX 1 1) SMEMsersY PRI, of
unl ess st at eOngtsh@wm&ﬁanoﬁwﬁetrmre@rmelthenweeeqxis ER@I@?M@PSENEN’C“ ng, as

T g, A SoROlgrnd SATET: BE6I aSRper PRORCHRBRMEN o R ° ™

limting. Al's
el enents and %B@Bh&ﬂ@&mﬁﬂﬁ@i% PORE RuanideS A ; @PéirBrand SAixd LcppBhent s

that conpri seuMeEMhaPSEE e dWTHDEN PSS ES PSR JATEAL PYENERLAGSRKNEr W Se.

T 2o e AL AL PAERE OBl B PripRT SORLLAISE SObarBE oy o
used to treatTMENTB} $4TB havd YIGHBF beB¥X damd SMENE): SNX It ond JFEHi Ingr t he
l'i kel i hood thﬁ‘MEMﬁ%h&fQ"THDFfI 3 SHB BfHoaiechR, BE bRucHR gea@;%] Ralednciligy eof , or

o e moet LGSl SSEERLEEE AL HREICPbnarD BiadpreR SHHISTRRLL ),
will not be eefnﬂéFMEMé9,| SNKhb TalByI@e end VESBESme R I3 (ANGTB kel SATRD Inhat

treat ment3om | fyreRdr MbbllinfeRl, thep @&1@%?1(@51&15@?&8 Hcltecanaber meniREgEd: before

oot o) o saftempherRbIC aBRrd B AReh AR §RT61 byt PPATRSG UGS Lt
treat nent is ERGIPed: EBXBICBr ARGIFBePSENEN amd ¥OHDIFhatn fortherasbediswetni thof t he
l'i kel'i hood 0‘;%§Jlét!&%€hé)§f§tla¥lﬁ@ﬁtclﬁﬁ&tatfe@fﬂSQﬁorﬂﬁEJrQrfMaﬁHlE'mwﬁﬁlePBt for

@ scont | o Sepun ERCECL ST, PR RoENSBY R Ranyag ony

dlscontlnued
det er m ni 3y tH’@NE‘N/@ATdﬂ BN &sSINTBM 79 anda Y BHOREr keyet fufrther @xtaxdphanfs, the

bi omar ker sel &Eala@efgéﬁergléﬂa%rgfn@ﬂﬁesoaft 1Rt @Bk EkSs, brsk&dple "ER@RIePBGFBN a

cample der Vel A SHRL el ST gy OULELR! sBlopigigsIon Of the

acceptable salt thereof, nmay be used to treat said subject having breast
10cancer, or (b) by assaying a sanple derived fromsaid subject to
deternmine the | evel of expression in sai d sanple of a bionmarker, for
exanpl e, a biomarker selected fromthe group of biomarkers Ilsted in Table
1, wherein a |ow | evel of expression of the biomarker indicates that
eribulin, an anal og thereof, or a pharmaceutically acceptable salt thereof,
may be used to treat sald subject haV|ng breast cancer. 15The phrase

N T o o o " o, a M



U 15(1) In fornmula (1), Ais a Cl_6 saturated or C2_6 unsaturated
hydr ocar bon skel eton, the skel eton being unsubstituted or having between 1
and 13 swwetntuaentos, preferably between 1 and 10 substi PaenisgQ12e2979 at

| east one substituent selected fromcyano, halo, azido, A, and oxo. Each
QL is independently selected fromOR, SR, SO2 Rl, 0S02 R1, NR2 Rl, NR2
(CORL, NR2 (Q0)(CORL, NR4 (CONR2 R1, NR2 (CO)OR1, (CO)OR1l, 0(CO R1,
(CONR2 R1, and O(CO NR2 R1. The number of substituents can be, for
exanple, froml1l to 6, froml1lto 8 from2 to 5 or froml to 4. Throughout
t he di scl osurBYIESIarmed YG&EIDF angdyGIaBeP SENIEN SSAOR , S X é, TMIEMISiaué. Each

of Rl, R2, Rdy ﬁﬁFl QH et@ﬁoﬂhér énﬁ%ﬁ%@'%@ré’dﬁ% ee‘sﬁjgn'fa{uPe”ﬂnHude@I 16 alkyl,

G _6 haloalk dr oxyal k 0
haloaryl (e. dmm?f i ‘?"GB‘H n@ﬁéb@ BDE%E%% %TB%NWW%{ MJ%F@ G_4
al koxy-C6 aryYTKIBFg., Cl1-3 al koxy-C6 aryl, p-nmethoxyphenyl,

3,4,5-trinet hoxyphenyl p- et hoxyphenyl, or 3,5- 10di et hog%)herp/]) C6- 10
aryl - C1_6 Sl kyl ~ ( dngarioupembedimeits, sheciemnenis ngtpng ommigiof SATAD PARHN, Cs_ 10
hal oar ylI - C1_6p@bKy, TMIGDSBandl ¢ XIRTEE, 10 rddi@iddr ¥mbodiGtnt3thabkaneykeEf n@fy|) C13

al kyl ,  C2-9 @Teglogﬁgg %(E]%ﬂ Cﬁﬂ(}ﬁ?m&ﬂgﬁ ﬁ¥84 éﬂ*;rbodﬁgén?%eb&%m%k@ L one

c2 9 heteroaryl eroar
Rl, for exanphasSPTALAI @O@Whoﬁm% thyg 'fllﬁn%rm igngtPAPENt I&PIMW ( ORO gr oups
such as but oxymidtneht, aNd KEaiREXY not POIBHINTH esotedr eﬂabbdiﬁllehlﬂﬁhe biomarker is not

. 3-di hyd |, 3:h but yl
2.4 5011 1 e e B e MBI g AL O S S bt

2, 3- di hyroxy- 4- per |, Mﬁé@&l&ﬁﬂodmeenf@yﬁ@9realchwige%y1 ﬁﬂlﬂ}élmaygnma%rlmdﬁé’dr oxy

S I ot oy GRS BB gl b ANt PPV PRI Vo7

(CO) (subst i t UPERKESr DYISE UGNAITH L@EAM:D@ H)YALZCHIZI 020(FCO) [/aMRyKLIdE1Bubst i t ut ed
al kyl', such agaal 9ab kith NG 1 ViR iBb1 2003 PﬁO@PHbIQOWRéBP ZICS.

YO OXYPTY RO pSRPIPLGR,E s%;%a %&%“fium“ﬂ?m)éﬁ?éﬂf%%f 5y Nk (aryl
or substit ut edURB§€)g., /i3 rod ARG, GRANDExydHRAWAL2; NN MWPH@} VAICHr
substi tuted aarnwp)SENENHe@p)Jk@ Ko MOBRYT §BOFK Mtlhe&rm‘t%éi'ﬁ%%r{%§%hicﬁvé§éﬁbCa')

O(substituted.or unsu t|t sti.tyted or unsu ryl),
and - NH( C0) ( al'®@IYg ’é‘F@‘ esd‘F g?? ﬂtelhrgeg‘“’é WF‘?te lomaﬂ@éscﬁg 0 BB(% {:ﬁ%z(?
i ndependent | yandélkddt; QQWMnDRSFanrﬂGNRTI WaBPEI SATRE dnd HRILEP SENEN Y| , or

Cl_3 hal og kylbysﬁé@d@mfn%@@ldzﬁs A0S PR HOVLF, TRAMD4 288 ROKY In and
ethyl. In sone enbodinents g‘F‘E nd D 3 value for nis 1 or

preferably 0, hH&EFERMER' ntiwn@fe ‘f?e%ﬁn%l“%l?a)‘(“rﬁﬁﬁBQFSead?%F”f?f\ﬂé" MeYesPed ring.
Thi s ring canrcbediinsuHsts, kgt ANG@ICELIOSCER LiRedd J8MG; APRA2rE@YHEHsITR&30or ORS,

and can be a Jﬁ%wwmscIdm@@%@iscqrPﬁgﬁg%@%hﬂm fulBchege Gis S, CH,
NR6, or preferab ependently H C _6

Aoy, br o PSS endrg2; gt RLr bk 5 St s AR DR B
- 0- (st rai zht aubddmamehed pellichvabday senajireOncludssieticass ekibde peliosslyeichyd i dene,
| sopr opyl | de%mmﬂgyé ne o%Efq%Mcﬁml @YR%)B%H% mﬁ&k mgﬂm%&xgﬁerabl y

met hyl . IS or “et I ene ona stituted with

( 00) OR7, Mer%swwwfar@%%%m SNXILE

i ndependent | yorByMUT1PIBOSPEROR W D@FB,GFLE aall kiNG. or U and U taken toget her are
=CH2 or -0-(strai %ht or branched C _5 al kylene)-0-. 5Xis Hor C _6 al koxy.
Each of Y and Y il varsepesHednandpr kitoef oy ingerior gk biomarker ignet ABI3{ Bleeh

toget her @ye ARG, 5GbRAPBR2 '1501'1((‘[@OIQBQBhot@D@l’(ﬁBGﬂEQEﬁ:ﬂéﬁls&bkﬁlﬂTElnQs)rro@

Each of Z andCl%LFI i Ir&ﬁ%qdlesn%{éleﬁ'4};§r 18 NOt é klo)r(%t (8%&3? T]&Oq(}%{A B en

t oget her are -0- anthe I"ene) -0~

Wt "o
certain enbod Aerfl%ALL HenadL Hlls ot El%éﬁogwt W&dén@&lﬁﬂdﬂw nREKR A t19ne
fol | owi ng forﬂﬂﬂlvﬁAL(uLmP islndt K1aNBd 1ais (bf MOBKIE BS whet NUBPIl GRsotaNUdRfbned as

foll ows: 15A ed ar bon skel et on,
sai d skel et on}l) el rig 50353@#@2 8 %ﬁé\illsnno M@ghlsfoyﬁdﬁégﬁsugstl tuents,
i ncl usivedsi nHéléelﬁei@trER@ICs?ew@@tMF%W@%EHEI\M@I 19t SAZBHOS neh&dXldnd Qi .
Each Q is ingepermhent liyn&eDacs adndtmram SRis, noBRUBBSARERS: is SO2ZRIDFNR2R1,
NR2( CO) Rl, NR2(C0) (C0)Rl, NR4(C0)NR2R1, NR2(CD)ORL, (CO)ORl, O(CO)Rl, 20
(C0) NR2R1, and 0( CO) NR2R1. Each of RlL, R2 and R4 is independently
selected fromH G _6 alkyl, C1 6 haloalkyl, Cl1 6 hydroxyal kyl, G _6

am noal kyl, C6_10 aryI C6_ 10 hal oaryl, €6_ 10 hydroxyaryl, Cl_3 al koxy-C6
aryl, C6_ 10 aryl - aI kyl, Cl 6 al kyI C6_10 aryl C6- 10 hal oaryl -Cl1_6
al kyI G _6 al kyl - CG 10 hal oaryl, (Cl1_3 al koxy- C6 aryI)-ClS al kyl, C2-9



het erocyclic radical, C2_9 heterocyclic radical-C1_6 alkyl, C2_9

heteroaryl, and C2-9 heteroaryl-Cl 6 al kyl. Each of Dand D is

i ndependewol2g12¢i2b®ot ed from R3 and OR3, wherein R3 is HPCTiUS301aloksary or

C _3 haloalkyl. 5nis 0 or 1. Eis R5 or OR5, wherein R5 is

i ndependently selected fromH, G _6 alkyl, G _6 haloal kyl, Cl1_6

hydroxyal kyl and G _6 aminoalkyl. Gis O Each of J and J' is

i ndependently H, G 6 alkoxy, or G _6 alkyl; or J and J' taken 10 toget her
are =CH2. Qis Cl1 3 alkyl. T is ethylene or ethenylene. Each of U

and U is i ndependentrtan ¢thbo@imdhtsathiebiomarlar isGiot Expadskad at adetectﬂatﬂ@téveh]l! It aken
together are gﬂ%r erﬂ-&?élﬂlélt hOi ok Br @EM@SXed a'?%%lv f%fvel\c(ls afed oS control

|ndependently en to re =0.. Each of
Zand Z is .Wéﬁ@ﬁa&@t eﬁ@ﬁﬂaﬂ% @:&r%ﬂww&ﬂwct@yzmaﬂﬁ bl nte?h?gnh’c SGéther are
=0. 20 dntbog o tse thb dabichefreksres sidnevt drel tietharkeranddtagsei mcthe decldoapdunds

hayi ng thes f ol g lﬁgaﬁyosmwl@m@ﬂhb{mror cxample, HNBEEbPedhrdsfoRofhe Siofaise at ed or

C2_ 6 unsaturate ydracar b et on | et on "bei ng unsubstituted or

havi ng bet wee%n ?fan%edsw frHRRSHINA, Ry A, OrE’é\{%@hpafﬂ CHHOUMSEsithient s
sel ect ed fronkwoyahexprdisiboof thz bidmarker is danaﬂmnacbby ﬁ&@mhecﬂjmqms sdlevtkefemdent | y

| ected f R1,
N GOy N, s BT (AT iy R SRl e Emﬁﬁ%l and
each of RI, FNSGHpsRICRansl ﬁ%ﬁéﬂ’ﬂ‘&ﬁlﬂ? varé? ge%Séaptﬁﬁed%%&jﬂnakﬁlSéﬁ Cl 6

ggl (i)gl kﬁ)lohcéﬁla alnylgislfgmtkdsybnoteﬁtlorﬁasam mgatllﬁNA dégbetib/ ?ra;éﬂitatédﬁe(l_ﬁi)l haICioa[3 yl,
y %m‘i% rary _5 alkyl, _
al kyl -C6_10 ara;ﬁ/?g&ﬁ{% an%g ggroéﬁ&éf%ogl’b% ?On G 6 aI kyl - C6_10 hal oaryl,

ﬁ, C1_3 al kloxy CGdaqylbe)néGiLg@oo@hKehlts, thGZeveg 1&1%&@@@@{10&&1@ Bi@ﬂ:irﬁ@can@ 9 P
eterocyclic ica ro et eropary 1
al kyl . HydI’OCccifl’ %ﬁneg%%ﬁ?%lr?g%gﬁé Czsil?ecclgrablgh an§ eﬁ‘%/)rcfssmn Can 8Sr§gsseacgd may be
| i near, 15br andirsty bbﬁsswmgﬂ@elslgﬁgaRNAaWb@elhyﬂmﬁbwwol@v@ Of mmLFdéA otheh t wo,
three or or ecoﬁrrolgﬂﬁceupﬂe@ldamdﬁ n{ROPR)s ifMicdbve 6F 4 Towb Rl ORGP EesisPIf théExanpl es
of unsat ur at ed ydr oc nbr ad| cal s include ethynyl, 2-propynyl,

1- propenyl, % BUYE & enyl, 2-pentenyl, vinyl (ethenyl), allyl,
and i sopropenyl Eff@ﬁ@ll &%&Im&&svaﬂewel M%%ﬁ%ééﬁﬁtcﬁ%ew&lﬁé}ﬁé}@@éﬂerﬁﬁ%%| S

i ncl ude alken Ienes s et ne,
20et hyl i dyne, ?/Pfﬁ;ﬂ“i @}éﬂgsmgﬁw %uggtﬁ g’PF‘ dg Hexap exjh"n esgnee g%‘ﬁk%ﬁﬁ% of the
i nventi on havgoteindanbaddenediseigan engbody At anitigerf bindmg &agrhony thereaf, verich

substit utgg, s%eaﬁeauwbms lfbvt@lé %vmn mmeulﬁxéﬁmedmémsdtﬁe afiBb&y a%wgen aryl, and
ot her noi eti escfl rbon s et on wo gem nal

hydrogen at on¥"¢! %%alt U@F’Eeﬂ ﬁ%}ef%f% e&ﬁ%HP&ﬁP%%WﬁP%@é@% '8=0), or
ari ng- form rigm&mlasmbctdu,erﬂtumamxedharaﬂmdy,@-bﬁs@bcnﬁc ghibody, abhmuhemilbzﬁﬁla!(yl ene or
al kyli dene) - Or, £ ff%ﬂ*)éaﬁcﬁﬁcg}\ﬁb a‘?ﬁbd&ﬁtﬁzﬁmer @sa@o&y l&éﬂobbd}%ﬁ&iﬁfonhdn{‘ear’

branched, and c c roc ons suc
i sopropyl, buAyPo yr eroaawflygen g agnpent ?@W "E@?%?reg%t 9?31"?1 ‘élg)[;ent yl |
secpentyl 25 n e@nmﬂants the entibode nt atigerchiodioppntiyh thelveKiy labeled adhecxyinple,

Zeg gle)r(rg![ hyl bﬁ{t@?%é’l's%leﬁed ﬂﬁ&?‘? %hSI;t?& Otf - di %g%lﬁ 'I% ﬁ‘& %1{‘5(' bu:[AIyLoxy
(--OR), al kyl FHiBORROTedEel, arﬁ*r@rqpbﬁr@ra@i 3 a‘bl"éw%éﬁ ﬁbilb‘f‘?“é’é‘ cplbadigientut ed,
unsat ur at ed, the lmeIMbmeSﬁlmroétmmwnﬂglw& de@ralnky by grimipeciinRjue sélbdtyd gr oups,
and al kyl - derf rﬁ‘ﬂleggrr Hﬁg Jo@s%f%% %f@{&aﬁh?ﬂ%% hal oal r c24
kyl, hydroxy W eny ne, an ene oups can be C2-6,
C3-6, C130pra m%nogﬁ%ﬂmfnawﬁwww HQPB‘“OIH%PI%%?“ eawlh dum dighist;  azi do,
and so on caninmanediffhfiod, ele2trodemdyumme@endeimenus o sdyl (EAGEM)SELISA wkayar e

i ndependent | ymﬁ@Jn% G erﬁ&%ﬁ%aﬁ&eaﬁﬁé{q DAteo hgﬁl(l}td{]ﬁ‘l s SRR Flk s thredFBYy NOL bE

on the same carbon a or exa I's are a groups Wi th at

| east one sutiéair‘i“t“ﬁ‘éﬁlfﬂ é@%é’éFlFPW?SIS%VdFSSOH nobased gy m}wsassw lecisdo.

Hal oal kyl s mafyorh éheesrdup@oadistiim b€ clbatoohsnibsiihdstaot, shwhihghinesayncoy nmay not be

t he sane I Exanpl es
h?%rﬁ)g r%ﬁ'ﬁ 1119ﬁ1né§§%/)nﬁ§‘¥hl P:%‘ceg@%ﬁdg a&@ﬁ&@&s@ﬂv&m

include 1 erio K
1, 3-di fl uor Obfﬂ}tog;.qscenaﬁdn U ﬁ%@_dgnenésh}h@ﬂlgﬁlpﬁwqay 1s a sandw1c immunoassay

selected from the group consisting of electrochemiluminescence, chemiluminescence,



Het erocyclic radicals and heteroaryls include furyl, pyranyl,

i sobenzofuranyl, chronenyl, xanthenyl, phenoxathienyl, 2H pyrrolyl,

pyrrol yl ,worhtbazelogl (e.g., 1-, 2- or 4-imdazolyl), pyPazTaiSge12/029479

i sot hi azolyl, isoxazolyl, pyridyl (e.g., 1-, 2-, or 3-pyridyl),
20pyrazinyl, pyrimdinyl, pyridazinyl, indolizinyl, isoindolyl, 3Hindolyl,
indolyl (e.g., 1-, 2-, or 3-indolyl), indazolyl, purinyl, 4H quinoli zinyl,
i soqui nolyl, quinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl,

qui nazolinyl, cinnolinyl, pteridinyl, pyrrolinyl, pyrrolidinyl,

i m dazol i di nydnd flagrogeio¢ clbinmipminepgenez dbtherydssaypivhieh rdy by agenperablernf|

i ndolinyl, i sgiadpl fh@;s{otm@@qcﬂgrtmmewg unofS AR Ghdife mqfef:aleﬁzﬁﬂg

het eroaryl S ma ecu posi t| on

along the ri n@zv%f@’rg ‘15‘6 éa?dlué%? i ligapd F?é[éé%aa péord%oﬁe%gs]cz or
smal | er, such as G3mples Cih i, obtine@3rorh a Atbyect lgrmypmtabl‘mhmhl@i piemyy | benzyl
napht hyl ol éﬂtlonma@é/ﬁndefggﬁhé’ furth@r oc%kkWJp(s) (e g free& '1?210\7191‘111?1"01?t ood t hat

heterocycllc radi cal’ I nclu aV|ng 1, 2,

yl
3, 4, or norePefipsErinidiag geaﬂﬁerépeéwdéwﬁw@@q Sé@?l@@‘elrwe&rﬁ% Je&r &&aube owner
30a! koxy, am weqd, shehl 6 any;yﬂne(e g‘l,IHl(ISIBy) edi, dofluidrd vl ds mgydompbbetrmrmmysﬁl ic
radical s, het%&?@sr a)/ilra?c’tloﬁafje f@% @%ﬁ@odﬁﬁer@é Ylf%ls%ﬂéle%j%ﬁﬁlhtob’tg E& of
rrm

hydr ocar bon s eton "A term™e In ana
i ncl udes eri oM Hlem»ﬂaa%@sacomﬁ%n%? rﬁuelé%ﬂwdi For sypapied§s ul.dﬁelv%lélgoder. bul i n

that has Heerplafemicah]syutimdlyhipadoykdc fedmgds aspeatoruriness fbaotlearel unt i |
bi oacti vati Onfrérgiag iop ﬁﬂgtgath%b?%l)ﬁg iﬁ'o\{ emome@mma 1&3 ti§uedyes the

chem cal | y nodi ulin y providing the
active form ofomPepgyheppof obtained frO%hedg@acthEWeQXﬁmth@e fl@%ﬂlﬁ?anéqe t§tHei n anal og"
includes al | ctenedisoabiopsyok.getinnubibpsydbetaattihar, campoivadsuafand/or mul a (1),

| C1 udi ng 0! ShERRRNEONTHS, ARRAPERLIARER Snl AKER b RLEOLS ARSI of € S
t0|sorrersth fer onl %

e arrangenent e atohs i n sSpace.
"Di ast er ebl sohgiref(egerdssoticstedtiempthe baetissuchdt 2 pracygenbpdimspt, Fhﬁages of
5each ot her. donipandnt ofbe breadt @f@e arettdeast @ @aicHO MArasothéraimbadigent, the

P | TP OSARL e LA breh TRASS B iR AR Ao Ry exarpl e, Formula (1Y

enconpasses eri n and such stereolso The phrase
"pharmaceutical ly Iﬁ.@ﬁ@@ﬁ]ﬁj@h@en‘ﬁaﬂléw’bjeaﬁs yg@qamer ein, is a salt forned 10from
an acid and a basic nitrogen group of Eribulin or an eribulin anal og.

Exanpl es of such dabitghdragiectdthe priseht addntiangmosdds taskitefomcbrbdismgaddiler on sal t s,

such as 'ﬂprgéﬂ%ﬁn %ﬁ'agaléﬂh&%op& Qﬁlﬁﬁﬂé&uﬁ%ll?a&%t&ﬁe Ea@ttﬁereoﬁtygr%ﬁﬂhﬁ“ c aci d
salt, sulfuric acgi ro romc aci d roi Qdic acid

B} g citrate, %

salt, nitric BeVHt am%y bemsg%@ft@efea Sus?éeféﬁﬁ@g. feagt CpRfes éf}ceudnb%fsa&en SEsphori c
acid salt, i sdetdrootingtheleadiofl egatssionafebdiomasker el tfron] tae'ggoop atid salt, .
salicylic acig,tagak ﬁlstea alrfa@rel Ca ﬁfﬁngmﬁcabﬁs,fo%eb@ihg%nlt&p@&ww@ls&i t ascorbi c

acid salt, suc i c acl elc acid unmar C "
gl uconi ¢ aci oeriaﬂe angaaé%fir:ﬁeﬂﬁ gr pljagmacgytical Iy aqcﬁh*t&blsé% Hilgra% egb@ﬂ%% aci d
sal t, gl usam mesylagn, rdaystal us¢d wwetchiarsabijstfaning beestdasat. t Eor exdngrie shd rba:gehtc acid

a1t Denzencspihdignifi ik SRl oyl ANSRULL AR B okt acRRTRLS act d

salt (panoat al um ny nesi um
cal ci um  sodi i mytptga in 5P sk o e BESRoRAC g FheB%Veh?lchéP‘?f WIPTt hat
ref erence to tke biomlaiker cmrbearpabtxagortdmm)ﬁg ar@lfor detpdtapnincldomaked Ihyyaccept abl e
salt thereof,,JBel 4&s: rHéh?rtﬂ@l%t % Rfbdt mﬁ‘l%ﬁ {?Jef’i’é%ﬂeﬁof%éﬂé;%%ho%fof d bulin as

wel | as pharmaceut | call y acce e sa an anal 0 ereqtf Exanpl es of
such phar%Pacemm%r&?qcyna%@wtﬂaaqu@ ogéﬁ%rgpwe@%@ y pRAcifigriar the prodigtiof B8 to, a
phar maceut i cadxpyesdacefihabllétypabt mof mitemtmdisinlof tha bpﬂmarrmceutl cally
acceptable salt of Formula I, a 25pharmaceutically acceptable salt of
Formula Il or a ﬂhamﬁ@@mqn@@mn}enaéhﬁémfaﬁheé inghydes whemirTmuebainiyg a In a
particul ar enediie®REmpleHiolid dubjeBl 3y hitftikor c@bRhAEMNBGE Wl ikaldbya ameept abl e
salt formof eribulin |s utilized in the methods of the present invention.
Eri bulin mesyﬁ %WPE is sold under the trade name HALAVEN(r). The chem cal

name for eyibulin Iﬁrﬁl%ﬂllé?faﬁ)ebtsthé redeht invdBiokbrovides methods for determining

1 24, 28-Tri epoxy-7 e hano- 1 tha H15 ur o uro [2
'3 o5, 6] py‘i"%ﬁiﬂ%? r pybulin, gy ang glli‘] cB’EécP "E:YF]&E)“élHEaA cs*gmta%%ﬁﬁthaw]@f

[ (2S)-3-am no-2 - hydroxypropyl] hexac o sahydro -

- met hoxy- 26- net hy1- 20, 27- bi s (net hyl ene) -

5, (2R, 3R, 3aS, 7R, 8aS, 9S, 10aR, 11S, 12R, 13aR813b5, 15S, 18S, 21S, 245, 26R, 28R, 29a5)
- nmet hanesul fonate (salt). Eribulin nesylate has the follow ng structure
MeO



Eribulin nesylate is |abel indicated for the treatnment of patients with
netastati c breast cancer who have previously received at | east two

chenot herwipeatZ/eoroegi nens for 10t he treat nent of netast &CIrasdéizeasay

i ncluding, for exanple, therapy with an anthracycline and a taxane in
either the adjuvant or netastatic setting. As used herein, the term
"bi omarker" is intended to enconpass a substance that is used as an

i ndi cator of a biologic state and includes for exanple, genes (or portions
thereof), nRNAs (or portions thereof), m RNAs (m croRNAs), and proteins (or
portions 15t heibebi nesylaté)bmeyrbe ksed teetxqar & sibjeonhqyatgtbesast canser byptleadening o r ef er
to a quantita d%?m%ﬁtégy@vmeﬁﬁef HE STHEBINNcOf |hARnEYRICRRLRN 13 MOGroBE ITOT €

bi omarkers in ch arl son st an nt rol.
Vari ous bi onef @é%ar%aa 2oh FE D Bl G LS h&a&at@@sé}m PREFHE ar o
sumari zed i rpra'ﬁbﬂ ievchtionl piol i esimpth adsi folgse djeting vﬂieﬁjeemtmlm cnspalGetherebDonunber s
and 20 access] &ﬂnﬂé&@@t‘fcraﬁy LQE tElSl@Eh‘itCtﬁér%ﬁeE FHBuWﬁ'n&%leQt@Bf%!y 'B? wdGh goki de

gene sequences | denti or .exanp ene ers to a Hono
sapi ens ABI f&ih Jeﬁt aw&&@&astgane?h'éy oI %aa@?esdéaﬁ%fé%ﬂ thssubjethiy ABI 3
transcri pt vadetaminelwhetir the sdbgecnchrats shagoae geneNeidoed kM t08d gbRBof Ref er ence
to a gene (€.igomaRBY §%t f&)lﬁh 1h%§l@qe§élhltcf3 ﬁ{ﬂ&f?@ﬁﬁ@n@éﬂd{{ %wurpl%f:&gpéahnge or

endogenous versions o ene I NC I C Or
allelic vari aiesnigpventjpmpoidesmethods %rr‘Fﬂtqf‘ﬁ@lffﬁ}P%EqnﬁﬁVlt%?}pr?é%r?aét HPELI on)  of

t he gene, 1Whi tedatroan witk efiowlingdar anaaagshemcéatr aghathateutivatyractapoisicasal tefee€t . | n
sone enbodi W&terﬂlﬁﬁlgﬁﬁa}yﬁ {h%ﬁ%fgfntgmgth@f é&f&%&%{ is gﬁaggcté&gqg,/v Lﬁ@a%f ofaPout  80%

at | east about” 85% east | east east about
929% at | east&eapoeiectoSbymdhe grp%osftbloa%kﬁrs m%ﬂ ae Tﬁlééé’tw%ﬁb%ﬂm%%nugt | east
about 96% atmbtedst Iabeshot@@%spat, theqaskntabautioDBYreaed @imdtiads forabatitg 99%
denti cal 10 AuBRINRNES biGhAE il bRk Rk b AGESE S0 gu{)a*aangor Gene

_ID nunber or exa sequence. | can et er npari ng

sequences!usi %@emm safgytheepf béld@ntlfngq%thag%t lw&%e aéweaﬁﬂlﬁct@pf 1%{%)

As used her ei ¢f bidnhekphseaseth ipTetle ¢twhieh @amenssingllatutit@h an@hdmisistelingx pr essi on

level's of twoy,gp, RES %@&Rfe‘éﬁl ﬁnt%ff eﬁﬁﬁlnpe{neﬁlgfagntﬂeﬁevo? %&%gﬁadnﬂce%&f j ect that

are indicative of responsiven or an eribulin

anal og. For e3asAsble sajt rﬁléer%me@f@ph@%wéaé@u%ﬁleéﬂb@&t | east 2, at least 3, at

| east 4, at least 5, at least 6, at least 7, at |least 108, at |least 9 or at

| east 10 bionmarkers from Table 1 in a subject may constitute a gene

si gnat ur eyd haﬁm‘aﬁ%%’&?ﬁo&'&%%nﬁ%ﬂﬁé@“ will respond positively to

treatment witT ertropalrin, an anal og thereof, or a pharmaceutically

acceptabl e salt trgeef dépctgthe hiphithrghdhpureRyAat@ningMmythsditin o Cuatéron of 2

or nore mar ke('fe?lllilﬁ@sﬂ} {fﬁ%e%ajsdgé%?’lb@aog%&hﬁlﬁlﬁ a predictive gene signature of
o]

the invention er exanpl e he eXxpression of at |east 1, at |east

152, at least 3, q:tigdr@@ﬂéplé]cs th@ﬁdehﬁﬁc%ho@an@stelelc@(ﬁ%f c@ﬁalﬁltgeﬂeﬁﬁo‘itfurtﬂler a][ | east
apar I cul ar

8, at |east 9 or. . at ers

thr ashol a1 evipuddiiondiDlortigkeRLABHeEY & bR 48 oo hebTt tiba & Gone
si gnat ur e2% hathaIMﬁmeztaHz}saqt?blmbltMthfub}fect will respond positively to
treatment with eribulin, an anal og thereof, or. a pharnaceuticall
acceptabl e salt t HefuEof dgnictythe cenly rB‘ﬂil‘?I‘rﬁsﬁaé@??ré‘irE’fg aspdpAcTiied i lﬁwﬁ ¢ bf

expr essi on of g bl OFBLLSL o9y L3P o ReRISIHRY KEL, SELGERAL firom the

group of biomarkers ers ressi on of

t he b|onarkeﬂePﬁV%@ﬁ@§W%§éﬁ%NéS6@“@3Mﬁan§ﬁﬂp$BNééﬁﬁ@é@ﬂiWdﬁﬁwpgdbject) t hat
correlates wth sensitivity to eribulin, an anal og thereof, or a

phar maceutical |y acceptable salt thereof (e.g., eribulin nesylate). Thi s

can be defger nhped BYpE b8 tRe I VE Slonef  eXpressi on"250f t he bi omar ker
in the test pbre control. A "low |level of

expression” al so Imelpwd@ﬁ 1@eht%ﬁor&ﬁdd§%eﬁ%§hirqe@mﬁﬁ sdh@ﬂﬂeloa‘nbtm@ aRi omar ker .

I n some enbodi pres F rker et er m ned
relative to o208/ tthe’r otf %o rang)ﬁarmaceutlﬂaﬁ cgqg?alb C es\a}feg herep?%e resglllnonﬁes fatq.

bi omar ker in rn'@rlmlsefﬂ tOStsftaba fublegt havalgubémgt@a@r@t enathade doripragretingwhetberel s of
expr essi on of erfbiBn, b @S KBErcOD L4 MRemARutitaNPEdtBptale StBersaMPL esnbulihn t hese
embodi nents, a | ow | evel  of expression will fall below or within the | ower
| evel s of this range. In sonme enbodi nents, the | evel of expression of the
bi omarker is determined relative to a control sanple, such as the |evel of
expression of the biomarker in samples (&.g., tunor sanples, circulating
tunor cells) fromother subjects . For exanple, the | evel of expression of
t he bi omarker in sanples 35from other subjects can be determ ned to define
| evel s of expression which correlate with sensitivity to treatnment with
eribulin ~an analog thereof or a pharnaceutlcally acceptable salt thereof

o,



As further information becones available as a result of routine perfornmance
of the nmethods descri bed herein, popul ati on-average values for "control"

| evel of WOerpreswpoon of the bi omarkers of the present iPavAIs2IQ029%8Y be
used. In other enbodinents, the "control" |evel of expression of the

bi omarkers may be determ ned by determ ni ng expression |evel of the
respective biomarker in a subject sanple obtained froma subject before the
suspected onset of breast cancer in the subject, fromarchived subject
sanples, and the like. 35Control |evels of expression of biomarkers of the
i nventi on maymbxelagyandyais wed toormpasnbject haviay didastlohieed atedtvds &s detbmisiddi t i on,

Uni versal Ref@g ?éﬁ%%vﬂ-)% r@é‘ﬁ m(agoqﬂata{?ﬁ‘éﬁt %ﬁf?%lﬁﬁlﬂrdneﬁllog%regﬁ'o\‘grSa' Hurman
Ref erence RNA (Strat acgﬁ 63 e can use &i ch@ FB‘E For
exanpl e, qPCRIRHPPCEY! opRje %faét (¢-precritalip meyy s prdaehet obf a
bi omar ker, anekagng & mmHeealsaenngrbretabie:ammb@enemdllycme heshodemdelde ﬂeﬂerdﬁmlagthe

expr essi on of o &) B QERIKEN of d?l&stso%ErB lofafilcPRR &t i%HHhr?@&ble fﬁﬂa?stahﬁﬁ% defvid
nunber of cyg%res 5nee(§ Yor E f?té(t)y:t] usi ng S%‘ﬁleba cont r ol s.in catlve

of a Iow | evelforpfhesiy P‘és‘@i‘%ﬁné GHAFRER © 1omaper i dndigatign at t he
t er m " subj ectéribalin,"opat aehig'theredferay Hemséﬂlmma)m}lsmm-ehamﬁ(ntmmwr@st e. g.,
veterinary p%fn%ﬁifs%ensm@t& ‘{?mleﬂ?%hgi‘i%ﬁl QI{IAI{IRJ thdr Q‘;;%ar\éﬁ&&ﬁl'%gl es,

’b| og, cat,

e.g., mammal s, such as non-hunan_pri nates, ra eep,

horse, cow, 1356P N Gaft thesepbfs- %W%meﬁ*}’é‘ﬁ? ne feI ine, equi ne or bovine
Speci es. 16‘ one e%gqn\,%}:f 0n1 f) gd, ayf%las‘:f‘?n art offheo ervatlo thtatalo Qeve‘?rtm “sanpl e”
as used herein refers el P esPo or roma subj ect,
as well as ceﬁtxpéesswn,ggué@ ahpenee of Qiﬁrep)‘ﬁ@séﬁﬁlewoﬂﬁrl‘??rsad@mlﬁj@@hftremme term

"sanpl e” incl 1Hﬂﬁ@§1v@@¥ré§ﬂd1¥1véﬂe@d @ ctiBulfh, an a{amgdherbofrm ph@l){l’iafcbtﬁlcflll}l»“ d, nipple
aspirates, urlne ta%"e salt:l‘he]refof ge 8- Oielr(l: g&l ?ag%)f rpn ﬁhlown:hol%sny Slﬁ% gtech thunP wel |

bi opsy)), tiss 68 I nra su
as any conponee emh@mbfp “kwkldo‘ag exprasgien Dm@rt@m genas pa¢ assesp ﬁledn@lt@n%@& ment ,

the tissug orth@ﬁdsﬁlnhgkﬂc@mu\eﬁicélrsmﬁﬂwnmébﬁ@t@tBaslea oaﬂ@tﬂmrngeffb@dhdaent t he
tissue or cell t ears,

e su
bl 2o, _ser uri S BEER oribbisting S R ner I BBl ok g ' TR e
embodi ment , t%éﬁe@aﬁﬁ-ﬂo@ateQ@/ltbélmsan&ﬁtswwmb@raﬁ ce@egcells pr tetanans wish epleging des)
fromthe subjgcmlol Ehe?d&@toh?@Ehﬁﬁib&&ﬂlhé@l@taccebf&Ble%@lﬁﬂlb@oﬁ@@t 2tiB8lin A ya8) 9-
MRNA nol ecul es) fromthe subject or DNA (e.g., genom c DNA nol ecul es) from
t he subj ect. As udédeshetheiwise defiged leram, Sbicedstand &obecdl tarmf esed igeneral |y to

the unconjg ol | G G6PWR t&fpr&e&qﬁenmlﬁsmhm%e ABnehes BEEAL 'c&ﬁlnbm to a
condi ti on char cter|% q@g% an(gma ou % roliferation ? gnorrral
Colls in one BHoHBEHbLesteoGrary saf 'ﬂ% PR ARE ISCWEOf e S MEn ar e
referred to ashontdlbe ghanhovoavet, neﬁpbmt oﬁ}lngzdadtdzrs athbighity ldefurigortspaovsdedr ned cel | s
that can for”ﬂe@elﬁﬁké reEé!i'gRtrovera{h d‘ic‘%i%ﬁ&ry%# n51cr (ﬁhﬁﬁl%n ﬁ]‘rﬁ{%r 3hrer mal nass or

popul ati on of I'[s r nDre ce s res from excessive or

Bbnor mal cel |ty f%lrewe%%@e“ ey yHEmRS OF thosepfgrasieazediicér ous and
cancer ous2Xel drsan’Vallallgmaunte pluratitics, £30.ame odmste bmgnnrkdfredlnfthla apemignthgr om hs
or tumors in 8@k ReAddhdd @7 vhRs F“s'cilﬁé)d‘étﬁé}lv s%%&ﬁbﬁﬁ&r@ﬁlbﬂs%f&@{e%' on, they

can i nvade sufroundi ng t| ssues n netastasi ze ast cancer,
neopl asti c ceI"i‘Ci adé?vq Ida T 088" PN iEn GRclypy fkilen Bepgedartingiot in
anot her ti ssuémioing.0ABaternskudng "olembmt hr 'tmbm@sﬁeat"a:ncblmmes laurth ﬁementaﬂ;dacent
Lissues or organgndfs SR Bnd AN cRinch St @ i

non- adj acent 'dSles, or ror lqgnré to which. tﬁeg%gi)nﬁ%asl% cance n FE %ave
met ast asi ¥ed. one unit unlegsyspegifiGafy stated ﬁﬂlﬁmﬁe t hereof, or phar ITB.CEUtI cally

accept abl e salt t Herebifage ‘Qmerrbﬁmgsﬂﬂtﬂeﬂerthuha,tanhnﬂagthefeaf)oea and,
accordingly. Sllf &@ﬁtmfﬂia&éptm ol SO,k DUARih AL iA0) n@%éﬂéﬁgdlt@tr%esast

cancer and i ects ‘havin reas can br east
cancer is Est%“B]@ aﬁé&éﬁﬁﬁrcaI(OER)reﬁ%@gaﬁfi%mBrﬂé‘aléieh%@éﬁ%aéﬁreatm%tg)égt erone
Recept or ( PR)subegatithveibilieashndentercotnod plfanhﬁﬁu%angg@bptvlﬂe kaletastofcancer .

For exanpie, %2 - eﬁfnﬂ ﬁ%elggs{%z%u B@éﬁ‘fe@ﬁve';(g 9%%@%%&%}6%0 é&@ﬁiﬁ@%at' ve and

Pr ogest er one egative ancer stro eceptor (ER)
negative and ancht Oh‘éﬁld’coit %efﬁﬁca‘a%m theatybiset: @ﬁ%@ﬁ@%ef@ﬁék%@e%%tr (PR)
negative and tdabéht Réigatvwilecbbedttiwansiedly cail b&EpdrfopgenbdRac epittient(va)
negati ve breast cancer, Progesterone 10Receptor (PR) negative breast cancer
and HER-2 negative (triple negative) breast cancer. Assessnent of ER PR
and HER-2 status can be done using any sWitabl e method. For exanple, HER-2
status can be assessed by i munohi stochem stry (1HC) and/or gene
anplification by fluorescence in situ hybridization (FISH), for exanple,
according to National Conprehensive Cancer Network [NCCN] guidelines. 15The
breast cancer can be for exanple, adenocarci noma, |nflarrmat ory breast

... g,



WO 2012/ 129100PCT/ US2012/ 029479 Vari ous aspects of the invention are
described in further detail in the follow ng subsections. 5 1. Prediction
of ResporsDwvereersiobo Eri bulin, an Anal og thereof, or a Poamsacieodscal |y
Acceptable Salt thereof (e.g., Eribulin Mesylate) in Subjects with Breast
Cancer In one aspect, the invention provides a nethod for determning
whet her eribulin, an anal og thereof, or a pharmaceutically acceptable salt
thereof (e.g., eribulin nmesylate), 10may be used to treat a subject having
breast cancer and/or for determning the sensitivity of a breast tunor to
treat ment w tdribelin bulnalog thoreafh at Dghattharcetdfally acceptalgh salinthareefi(e.g.abtityulin

accept abl e sal L 108 1BObeduf: ogbefoﬁrtfegﬁﬂe'nﬂls %ﬁ%b@t@ﬂ J@Qly%ﬂm%lﬂaﬁ&ﬁ) | ve

det th t | b
agsg;lm nS' 2%%%@5@9? \?)%ﬁpﬁr #le?ﬂe of egﬁ%f@ei g%iwﬁgf%be@g? m&eélrf@&?g tf%ﬁﬁégnqp =
identificati ofor efaniptentd deweine othetheprrasséno shonfd latcodtnueé asdis@neniilofar ker is

i ndi cati ve; t;'&?(tam?fe' Quh h@ass@s@m@rﬁ%hr?geu[fé?ﬁﬁﬁ&f (@) d rﬁﬂﬁﬁ%&%?e%l' gal l'y

acceptable s ereo eri I n_pesyl at used for t r eat ment
of the breastexeaeﬁ%@}OMWB%rg?rh%f cxamp! %ﬁéla%ltaﬂfeaﬁ%ctqrﬁ?fy igtupett o t he

treat ment w thiomarklslistad indrab&nia irogsanipér doif¢d Hom aaip kntjden eehgtdircalowylevel
accept abl e Sa&ﬁex@(@%ﬁ&% tl(e%&narrcqgl?cg&ltés @ha@@ﬁwllﬂt anallngt epe%f ngthods of the

i nvention, the expressjon |eve |'east one bio er. 20sel ect ed from
the group of MRBRIEFRERLY agseptilly talf thareofgpppberuspd tofecabrideybicgifiaring breast
expl ai nedither@ierr, @db) byeargaying e saaple kdefived iignt dagl dubjeet to déteripes ths &ivelrofof one

or nore of th&%ﬁesg&pﬁ%%ﬁﬁ%arﬁ%e or\ﬁ)l%ﬁlgﬁ'\p)fort&érﬂlge anlbﬁﬁﬁer%g%@ﬁgﬁﬁ%he such as

det er m ni ng rn a Sul ta resence certaln ynor phl SNB
or null nut at$eysof birmpaskess hﬁt%nﬁﬁ@eﬂe\y@rew IWV@mﬁé@%wnﬁ 8}% a gene,
i ncl udi ng an bi&hdxkendedipdtésfthe drid@innanlalalog tHeraidiraphaihesuticalyrescepigbles from

Bi ovRRKERs oF PRl ERE S M kTP R o, ‘A

PHARVACEUY CALLY A@%ﬁ"ﬁé‘@lﬁteﬁﬁhﬁgﬁkﬁ%&ﬁw( f@ breaﬁRﬁeriLtb NeAaYLATHE) CGENE

NAME GENE | D 6428 1 & 2 Homo
sapi ens ABI fg\%ﬁff an 2hg NQherﬁE%&rB? @}arm%"%lca” ¥ e tsbjl? Fﬁt 4}' fl ARREIANG 283

NM 001097577 Igredn.4s mmedstamferrtg a@ﬁ@jir@g@ﬁuﬁceprlblbtymf@|beeastéumml\1agebm$am ly, 5

(ANG), tr ansccrahwr cmr !o&fé:htn'?ent WINAYRBE 23@i3g hMew %925ha5m&ce@n §Oé sapi ens

arrer llﬁ oid beta <c e sa e?eoorf (eD 3 Oetrl f]n mesycliat&g ’Sensathty of a ’tumor can 1nc fA\ EBBZ) '

20 ablllty of eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g.,
eribulin mesylate), to kill tumor cells, to inhibit the spread and/or metastasis of tumor
cells, and/or to inhibit the growth of tumor cells completely or partially (e.g., slow down
the growth of tumor cells by at least 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, or 95%). The assessment can be

25  performed (i) before treatment with eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate), is begun; (ii) before treatment is
resumed in the subject; and/or during treatment, for example, to determine whether
treatment should be continued or discontinued. For example, such a determination can
be performed (a) by determining the level of expression of a biomarker, e.g., a

30  biomarker selected from the group of biomarkers listed in Table 1, in said tumor,
wherein a low level of expression of the biomarker in said tumor indicates that said
tumor is sensitive to treatment with eribulin, an analog thereof, or a pharmaceutically
acceptable salt thercof, or (b) by determining the level of expression of a biomarker e.g.,
a biomarker selected from the group of biomarkers listed in Table 1, in said tumor, and

35  identifying said tumor as being sensitive to treatment with eribulin, an analog thereof, or
a pharmaceutically acceptable salt thereof, when said biomarker is expressed in said

tumor at a low level.
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CCL26 10344 NM 006072 7 & 8 Honp sapiens chenokine (C-C notif) |igand 26
(CCL26), nRNA CDC20 991 NM 001255 9 & 10 Honp sapiens cell division cycle
20 honol ogo(&12/1eerevi si ae) (CDC20), nRNA CEP152 22995 NRCOAS@3/01947% 12
Hono sapi ens centrosomal protein 152kDa (CEP152), nRNA CFL1 1072 NM 005507
13 & 14 Hono sapiens cofilin 1 (non-nuscle) (CFL1), nmRNA CKLF 51192 NM
016326 15 & 16 Hono sapi ens chenoki ne-1i ke factor (CKLF), transcript
variant 3, mRNA COL7Al 1294 NM 000094 17 & 18 Honop sapi ens col | agen, type
VI, alpha 1 (COL7A1), nmRNA CYP4F3 4051 NM 000896 19 & 20 Honmp sapi ens
cytochrone P450, famly 4, subfamly F, polypeptide 3 (CYP4F3), nRNA DYSF
8291 NM 003494 21 & 22 Hono sapiens dysferlin, linb girdle nuscul ar
dyst rophy 2B (aut ddeiam eabdispyeypd pevvigmyfersity dhe@erpeoenized fullnsymhetisRNA EDI L3

macrocyclic ketone analog of halichondrin B. As set forth in U.S. Patent No. 6,214,865,

the entire contents of which are incorporated herein by reference, eribulin has the

5 following structure

eribulin

and can be generated using techniques as described therein or as described in Kim DS et

al. (November 2009) J. Am. Chem. Soc. 131 (43): 15636-41, the entire contents of

which are incorporated herein by reference. Eribulin is also known as ER-086526 and is
10 identified by CAS number 253128-41-5. Eribulin mesylate is also known as E7389.

As used herein, the term “eribulin analog” includes compounds in which one or
more atoms or functional groups of eribulin have been replaced with different atoms or
functional groups. For example, eribulin analogs include compounds having the

following formula (I), which also encompasses eribulin:

15 : )

In formula (I), A is a C;.¢ saturated or C,.¢ unsaturated hydrocarbon skeleton, the
skeleton being unsubstituted or having between 1 and 13 substituents, preferably
between 1 and 10 substituents, e.g., at least one substituent selected from cyano, halo,

12



10085 NM 005711 23 & 24 Hono sapiens EG--1ike repeats and discoidin I-1like
domains 3 (EDIL3), nmRNA ERG C3 51614 NM 015966 25 & 26 Honop sapiens ERG C
and gol giwB 20BR@108), transcript variant 2, mRNA GNAT1 PCTAIShIMR2OQRIIY2 27 &
28 Honmp sapi ens guani ne nucl eotide binding protein (G protein), alpha
transducing activity polypeptide 1 (GNAT1), transcript variant 2, nmRNA
GRAMD4 23151 NM 015124 29 & 30 Honp sapi ens GRAM donmi n containing 4
(GRAMD4), nRNA HYAL2 8692 NM 003773 31 & 32 Honp sapi ens

hyal ur onogl ucosani ni dase 2 (HYAL2), transcript variant 1, nmRNA |L10 3586
NM_000572 33 e&ﬁi@ ngrmd sapiteesQi imreielb@dw'tky sdloctéd ﬁmﬁ)QRanASOIKGQ%B%B NM

032039 35 & 3% S I ﬁg(d{ﬁNﬁA e éb g 3
(I TFR), rTRNA O HIMNR )71@ N B ezﬁ(gbhgﬁg(l 0512‘1{91 adhesi on
nol ecul e 3 (J Ry g B! 2R1 The nun%er oq"substltue ts can be,

example from 1to 6, from 1 to 8, from 2 to 5, or from 1 to 4. Throughout the disclosure,

5 numerical ranges are understood to be inclusive.

Each of Ry, Ry, R4, Rs, and Rg is independently selected from H, C; ¢ alkyl, Cy
haloalkyl, C,.¢ hydroxyalkyl, C,.c aminoalkyl, Cs.10 aryl, Ce.1o haloaryl (e.g., p-
fluorophenyl or p-chlorophenyl), Ces 10 hydroxyaryl, C;.4 alkoxy-Cs aryl (e.g., Ci3
alkoxy-Cg aryl, p-methoxyphenyl, 3,4,5-trimethoxyphenyl, p-ethoxyphenyl, or 3,5-

10 diethoxyphenyl), Ce.10 aryl-Ci.¢ alkyl (e.g., benzyl or phenethyl), C;¢ alkyl-Ce.1o aryl,
Ce.10 haloaryl-Cy ¢ alkyl, C;¢ alkyl-Cg_ 1 haloaryl, (C; 3 alkoxy-Cs aryl)-Cy_3 alkyl, Co9
heterocyclic radical, C, ¢ heterocyclic radical-Cy¢ alkyl, C, ¢ heteroaryl, and C, 9
heteroaryl-C,_¢ alkyl. There may be more than one R;, for example, if A is substituted
with two different alkoxy (OR;) groups such as butoxy and 2-aminoethoxy.

15 Examples of A include 2,3-dihydroxypropyl, 2-hydroxyethyl, 3-hydroxy-4-
perfluorobutyl, 2,4,5-trihydroxypentyl, 3-amino-2-hydroxypropyl, 1,2-dihydroxyethyl,
2,3-dihyroxy-4-perfluorobutyl, 3-cyano-2-hydroxypropyl, 2-amino-1-hydroxy ethyl, 3-
azido-2-hydroxypropyl, 3,3-difluoro-2,4-dihydroxybutyl, 2,4-dihydroxybutyl, 2-
hydroxy-2(p-fluorophenyl)-cthyl, -CH, (CO)(substituted or unsubstituted aryl), -CH,

20 (CO)(alkyl or substituted alkyl, such as haloalkyl or hydroxyalkyl) and 3,3-difluoro-2-
hydroxypent-4-enyl.

Examples of Q, include -NH(CO)(CO)-(heterocyclic radical or heteroaryl), -
OSO; -(aryl or substituted aryl), -O(CO)NH-(aryl or substituted aryl), aminoalkyl,
hydroxyalkyl, -NH(CO)(CO)-(aryl or substituted aryl), -NH(CO)(alkyl)(heteroaryl or

25  heterocyclic radical), O(substituted or unsubstituted alkyl)(substituted or unsubstituted
aryl), and -NH(CO)(alkyl)(aryl or substituted aryl).

Each of D and D' is independently selected from R; and OR3, wherein R; is H,
Cy3 alkyl, or Cy3 haloalkyl. Examples of D and D' are methoxy, methyl, ethoxy, and
ethyl. In some embodiments, one of D and D' is H.

30 The value for n is 1 or preferably 0, thereby forming either a six-membered or
five-membered ring. This ring can be unsubstituted or substituted, e.g., where E is Rs or
ORs5, and can be a heterocyclic radical or a cycloalkyl, e.g. where G is S, CH;, NRg, or
preferably O.

Each of J and J' is independently H, C¢ alkoxy, or C;.¢ alkyl; or J and J' taken

35  together are =CH, or -O-(straight or branched C,_s alkylene)-O-, such as exocyclic
methylidene, isopropylidene, methylene, or ethylene.

Q is Cy3 alkyl, and is preferably methyl.

13



NM 198317 39 & 40 Hono sapiens kelch-like 17 (Drosophila) (KLHL1 7), nRNA
KRT24 192666 NM 019016 41 & 42 Honp sapiens keratin 24 (KRT24), nmRNA
MAD2L1BP Wwb27312Meh 004628 43 & 44 Hono sapi ens MAD2L1 bi naicmgSpeiaiogs4m9
(MAD2L1BP), transcript variant 2, nmRNA MANSCL 54682 NM 018050 45 & 46 Hono
sapi ens MANSC domain containing 1 (MANSC1l), nRNA MOBKL1B 55233 NM 018221 47
& 48 Hono sapiens MOB1, Mps One Binder kinase activator-like 1B (yeast)
(MOBKL1B), nmRNA NCBP1 4686 NM 002486 49 & 50 Honop sapi ens nucl ear cap

bi ndi ng protein subunit 1, 80kDa (NCBP1l), nmRNA NMU 10874 NM 006681 51
&52 Hono sapi ens nAeethylede or dtheivhd, optidRbly substituted with (CO)OR7, where Ry is H
or C1_6 alkyl

Each of U and U' is independently H, C,.¢ alkoxy, or C; alkyl; or U and U’
taken together are =CH, or -O-(straight or branched C,.s alkylene)-O-.

5 X is H or Cy¢ alkoxy.

Each of Y and Y' is independently H or C,.¢ alkoxy; or Y and Y' taken together
are =0, =CH,, or -O-(straight or branched C;_s alkylene)-O-.

Each of Z and Z' is independently H or C,_¢ alkoxy; or Z and Z' taken together
are =0, =CH,, or -O-(straight or branched C;_s alkylene)-O-.

10 In certain embodiments, the eribulin analogs include compounds having the

following formula (II):

(I

In formula (II), the substitutions are defined as follows:

15 A is a Cy¢ saturated or C,¢ unsaturated hydrocarbon skeleton, said skeleton
being unsubstituted or having between 1 and 10 substituents, inclusive, independently
selected from cyano, halo, azido, oxo, and Q.

Each Q) is independently selected from OR;, SRy, SO,R;, OSO;R |, NRyRy,
NR(CO)R4, NRy(CO)CO)Ry, NR4(CO)NRyR;, NRo(CO)OR;, (CO)OR;, O(CO)R;,
20 (CO)NRZR], and O(CO)NRZR].

Each of Ry, R; and Ry is independently selected from H, C; ¢ alkyl, Cy
haloalkyl, Cy.¢ hydroxyalkyl, Ci¢ aminoalkyl, Cs 19 aryl, Ce 19 haloaryl, Ces.19
hydroxyaryl, C 3 alkoxy-Cs aryl, Ce 10 aryl-Cy¢ alkyl, Cy¢ alkyl-Ce 19 aryl, Ce.19
haloaryl-C; ¢ alkyl, C;¢ alkyl-Cs 10 haloaryl, (Cy 3 alkoxy-Cs aryl)-C; 3 alkyl, Cy

14



PAPLN 89932 NM 173462 53 & 54 Hono sapi ens papilin, proteoglycan-1ike

sul fated gl ycoprotein (PAPLN), nRNA PCDHL 5097 NM 002587 55 & 56 Honp

sapi ens pwotoradhwpin 1 (PCDHL), transcript variant 1, ®rREASPDGED43455 NM
002608 57 & 58 Honp sapiens platelet-derived growmh factor beta pol ypeptide
(siman sarcoma viral (v-sis) oncogene honol og) (PDGFB), transcript variant
1, nRNA PHOSPHO2 493911 NM 001008489 59 & 60 Honp sapi ens phosphat ase,
orphan 2 (PHOSPHO2), mRNA PSENEN 55851 NM 172341 61 & 62 Honp sapi ens
presenilin enhancer 2 honol og (C. el egans) (PSENEN), nRNA SATBl 6304

NM 002971 63 &tdécyclimedisapl enstc8ATBidwdedHOx alky(, §AT Bdyroatyt, amé€Cs.d pt vari ant
1, nRNA SNXl]hege?ga}?_é\ﬁl_\glag{Jyﬁ323 65 & 66 Honp sapiens sorting nexin 11
(SNX11), transcript variant 2, nmRNA SPTAL 6708 NM 003126 67 & 68 Hono

sapi ens spectrin, RtpbED atd Pt RiaRpéndently scRblked POARLA8 OR; AYhetHPRAK)H, MRNA
TMEM79 C1.s alkyl, or Cy haloalkyl.

5 nis O or 1.
E is Rs5 or ORs, wherein Rs is independently selected from H, Cy¢ alkyl, Ci6
haloalkyl, C,.¢ hydroxyalkyl and C;.¢ aminoalkyl.
GisO.
Each of J and J’ is independently H, C;.¢ alkoxy, or C.¢ alkyl; or J and J* taken
10 together are =CH,.
Q 18 C1_3 alkyl
T is ethylene or ethenylene.

Each of U and U’ is independently H, C,_¢ alkoxy, or C; alkyl; or U and U’
taken together are =CHj,.

15 X is H or Cy¢ alkoxy.

Each of Y and Y’ is independently H or C,¢ alkoxy; or Y and Y’ taken together

are =0.

Each of Z and Z’ is independently H or C;¢ alkoxy; or Z and Z’ taken together
are =0.
20
In some embodiments, the eribulin analogs include compounds having the

following formula (III):
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84283 NM 032323 69 & 70 Honp sapi ens transnmenbrane protein 79 (TMEM/9),
transcript variant 1, nRNA TM D2 126259 NM 144615 71 & 72 Hono sapi ens

t r ansnmenbweane12andiob nrunogl obul i n domai n cont ai ni ng 2 ( TRCGD&R)12/083M2 TUBB6
84617 NM 032525 73 & 74 Hono sapiens tubulin, beta 6 (TUBB6), nRNA TYROBP
7305 NM 198125 75 & 76 Honop sapiens TYRO protein tyrosine kinase binding
protein (TYROBP), transcript variant 2, nRNA YTHDF1 54915 NM 017798 77 & 78
Hono sapiens YTH domain famly, menber 1 (YTHDF1l), nRNA ZI C5 85416

NM 033132 79 & 80 Honop sapiens Zig famly nenber 5 (oddpaired honol og,
Drosophila) (ZIC5), nRNA cEgch of the accession nunbers identified in
Table 1, and their correspondi ngzsequences, are hereby incorporated herein
by reference. I n vari ogs—efMModiATeEN s, tNe | evel of expression of
at least 2, 3, 4, 5, 6, 7, 8mBor 510 bl omarlkers |sghected fromthe group
of biomarkers listed in Table 1 Y, .In particul ar

or nore biomarkers selected fromthe of ' bjomarkef's listed in Table 1
is used. In various enbodi nents, t ’ ]
| east 3, at least 4 or at least 5 biomarkers spleeted/fromthe group of

bi omarkers listed in Table 1 10i s “ngpd. ﬁ@ @x tple, the predictive
gene signature nmay include at |edast 2 bi onarkersji—e#gf, DYSF and EDI L3;
GNAT1 and ERG C3; KRT24 and PAPLN, MAI B PDGFB; PCDH1 and PDGFB; or
PHOSPHO2 and PSENEN. | n anot her enbi t, the predictive gene signature
may include at | east 3 bi omarkers, ) COL7Al1, YTHDFl1l and ZI C5; CKLF

| L10 and TUBB6; CDC20, CFL1 and TMgAT9; 15 HYAL2, NCBP1 SNX11; or
CEP152, NCBP1 and SATBl. In another enbodi nent, the predictive gene
signature may include at |east 4 biomarkers, e.g.,,K APBB2, 26, PSENEN and
SATBL; ANG, JAMB, RCHHM/ it -PABIHEd ¢ripaansaimes #h ,Cam%ﬂé%fpmrs; SPTAL,
TYROBP, SNX1 Iskalethn BShhEhgubERAMDAr ha@A betlyeel MafsDR3 aubsetithVehDE ., bawedBRAVDA,
HYAL2, PHGCSP : odj , predictive gene

si gnat ure mﬁ&??ﬁ%@?@ﬁ%ﬁ% 5 ?’g‘q&%%r ?%156’5@%’.*‘5?@%@26, CDC20, ERG C3,
EDI L3 and PCDHL; RYSHQ, iNMdepddtidoH0Rete PHENER 28Rl SOXL10SARBBRR,ICKLF,

CYP4F3, TuBB : P , 1 . 9 ZI C5.
In particu|a?Nﬁgg8§%?§§%§F8ﬁ%@ﬁgﬁgﬁﬁ%éﬁﬁgk’?ﬁ%“??gﬁétG?%%%gya@ﬂﬁFude 2 or
more of bi omaiBNB BBl OGN Bxd CCL26, CDC20, CEP152, CFL1, CKLF,

COL7AL, cach of Ry, Ry, and Ry is independently selected from H, Cy¢ alkyl, Cy6
haloalkyl, Cy.¢ hydroxyalkyl, Ci¢ aminoalkyl, Cs 19 aryl, Ce 19 haloaryl, Ces.19

10 hydroxyaryl, Cy4 alkoxy-Cs aryl, Ce 19 aryl-Cy ¢ alkyl, Cy¢ alkyl-Ce 10 aryl, Ce.19
haloaryl-C; ¢ alkyl, C;¢ alkyl-Cs 10 haloaryl, (Cy 3 alkoxy-Cs aryl)-C; 3 alkyl, Cy
heterocyclic radical, C, ¢ heterocyclic radical-Cy¢ alkyl, C, ¢ heteroaryl, and C, 9
heteroaryl-C,_¢ alkyl.

Hydrocarbon skeletons contain carbon and hydrogen atoms and may be linear,

15  branched, or cyclic. Unsaturated hydrocarbons include one, two, three or more C--C
double bonds (sp*) or C--C triple bonds (sp). Examples of unsaturated hydrocarbon
radicals include ethynyl, 2-propynyl, 1-propenyl, 2-butenyl, 1,3-butadienyl, 2-pentenyl,
vinyl (ethenyl), allyl, and isopropenyl. Examples of bivalent unsaturated hydrocarbon
radicals include alkenylenes and alkylidenes such as methylidyne, ethylidene,

20  ethylidyne, vinylidene, and isopropylidene. In general, compounds of the invention have
hydrocarbon skeletons ("A" in formula (I)) that are substituted, e.g., with hydroxy,
amino, cyano, azido, heteroaryl, aryl, and other moieties described herein. Hydrocarbon
skeletons may have two geminal hydrogen atoms replaced with oxo, a bivalent carbonyl
oxygen atom (=0), or a ring-forming substituent, such as --O-(straight or branched

25  alkylene or alkylidene)-O-- to form an acetal or ketal.
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10 CYP4F3, DYSF, GNAT1, GRAMD4, HYAL2, |L10, ITFG&, JAMB, KLHL17, KRT24,
MAD2L1BP, MANSC1, MOBKL1B, NCBP1, NMJ, PCDH1, PHOSPH02, SPTAl1, TM GD2,
TYROBP, AVG20128RE0C3, PDGFB, PSENEN, SATB1, SNX11, TMEMPE@TAISAOIYDRDFL, e.g.,
ABI 3 and ANG APBB2 and CCL26; GNAT1 and GRAMD4; 1L10 and I TFG3; MACSCl1 and
MOBKL1B; NMJ and PCDH1; or TYROBP and ZI C5. In 150t her enbodi ments, the
predi ctive gene signature includes at |least 3 of the previously recited

bi omarkers, e.g., ABI3, ANG and APBB2; CCL26, CKLF and COL7Al; DYSF, GNAT1
and HYAL2; JAMB, KLHL17 and KRT24; NCBP1, NMU and PCDH1; SPTAl1, TM GD2 and
TYROBP; or ZI C5, Wﬁﬂ@ﬁﬂcladm 1IBRE2Arandhad, ehdeyclie hixbyoianent, sucltahenqﬂt}é,di ctive
gene si gnatur C i omar kers,
o 0. ABI3, A&Nh(%) %J%%%%p étgﬂ 1s%b19t}51 Eé&eoug:%'t ‘BHCtzl er{tﬁ Isb er KRT24,
NARSCL, NOBKLFBhAO- SR tert-pomehpyc emp e%ﬂﬁ%weaﬁaxyﬂa 13, GNATI ,
KLHL17 and SRh#&hylpartylGER-htHa, 2, HitisheZhyl RGDH 3 -dimketiNbhGD21, 34dnnqth5tlb1ftylr drhler
enmbodi mentss, ié‘%m@erﬂ%@bﬁttz XﬁA%Q?( S(bﬁﬁ@fk fiifio EZC]_ 7)U§lﬁisotl?etr %ngiéérlvéd Rbictibe

previ ously reC|te bi omar ker s and
PCDHL; APBB2, (Selispipiipsl, unsgipated dr eyt Wousé?@iﬁbgmwl\&‘“ lfyhg@lps KLHL17
and KRT24; N@Bhlkygﬂﬁﬁﬂ:d grbivpG2h ad thd GepenehtatiAbBikory, hAIGhIR G, h¥AriQSERIKOL, SPTAL,
™ GD2 and ZI t edi cti ve gene signature
may i ncl ude 2%”%1@1%6 . a?%%fﬁggr&%sn&%%cﬁﬁaf§péﬁsﬁﬁgﬂ SATB1, SNX11,
TMEMP9 or YTHDF1, AJkylsenbstifyted with balophyslseyosminpesyaiss azido. gnd sepagaphavend
PDGFB; ER@E C31 anu APSENRDLe sHRGHESts anlticISAT BidepdnREd g3 clactad Gi¢Iok malyRGl 663 and

TVEMF9: ERG and
SNX11: PDG:qu% ?E%IQ/EJI\#%}%D@: Ogﬁg&gv%gg@}! i SE%HI?&@ N g"si@ ésimlﬁ %ﬁe

SNX11: PSENENLSHAorRENID 2t lpsstaeNubyidenaiseted framifipro ghlomnivpio, ahtado. and 35
TVMEM/9; SATBIIHﬂMlk}YéI' b} ve SNXbAdmaire thalbIVEBATiBenSNKIch raaychr Yilyiol e the sabEM/9 and

YTHDF1. In ot | ud t
least 3 bj onar gL %Wex*ﬁaaﬁfpﬂo‘* Q‘?EE&F%%%\B%P% EIMEBRLIERA TS VIEET and
TVEMZO:  SNX1 1chlormeniiy. pasigdsnretiyts 3.3ichorgreny !, lﬁb@iﬂaorahlay ISAARTbrome-% ur t her

enbodi nent s, dhﬂtﬁ’opjb@dl ctive gene signature includes at |east 4 bionarkers,

f | 1 1 and
R 3, or  ERG Ca, PR PUEREN s rpe e Y e B RS e
Spredictive gdrmayhrarthenyl pharogebigndi2H-awlylspyrobrairézely! €gr lexanpl e,

ERG C3, PDGFB- Hmwdm pEAZIB, 1amaﬁnpmoxalzaga BRidyPRGER,-, PSENENrid$ATBL and

TVEM/9; 0%y P I r

enbodi nen he r?ﬁl gdﬁ’}%%azm nao'?lar X-l;ld[ﬂgiéLIS)’HaFd%{)e1 P&gf(g%dmir kers,
for exanpl e ErReycnd Olbﬂmﬂﬁzolpb,emm %mmohzwwq@ﬁaly}rwemlgl pishelEpnyl PSENEN,
SATB1, SNX11, nai;ﬁ’thiﬁﬁl&hﬂ&]lﬁtmialﬁ&ﬂj@ﬁﬁwz&fnyﬁaﬁlmwl PRENMEN, pEATRY, SNX11, TMEM79

el udes 7 bi repapeRhiEiSIReR) IRt R RIAR GHLAELAERA AR,

TVEMZO and YTRprol lnylmanﬂdﬁvr@h@mé wwﬁt@adlﬁ%a@ulﬁwwméﬁr mpgbhbakedie or nor e
of SPTAL, 2PARhrestlst tIRGRbI:cul ddagPgosaiel/aling kT, HelrodyqRridicld svd enmbodi nent

t he bi omar ker}heté%ar}@g Cé‘k ,%129 fAE{ﬁhl‘gpjﬁ-D‘%Q M Gl'ggcand KRT24. |In one

enbodi nent , ther*enbodi nent, the bi omarker
is not PAPLN. In mltmmpse%w@.ph@rwﬂ Jbepzyh naplahbéftkbf% mesityl gty pemdEumeRylan
alternative enbOdiIﬂi@ﬁlhderitdStﬁl thitopaskeclié fadival’, TMI'GRRA "Hettroaefl" RBRHOROse

enmbodi ment , Vlng 1098 Ker ol S pu%%tlt}l%g %gep%g(ﬁeﬂﬂf&rléc]@e%%o% 10W%P§1%12§W513 NG,

predictive gene gnat ure nmay Kers ANG,

APBB2, CCi®6, al@@zmm@@low@no oftra azigyepd haipxphHetaypgigradpysE.  GNATL,
GRAIVD4 HYAL Zhetdrbal@ds, ahd bfsl, mal AR, betlitdich? subMARHslBRy divEalskeMaBKA LB,  NCBP1,
NMU, PHOSPHO2, T j P, ZI'C5, ERG C3, PDGFB, PSENEN SATB1, SNX11, TMEM7O,
YTHDF1, EDI L 3o TUBB6, e.g., ABI3 and ANG GRAMD4 and HYAL2; NMJ and

PHOSPHO2; ZI C5 andhBRENENibAh aM’ 1n@lﬂ§jes%|ﬁlnlﬁod ﬁgeﬁhg %rmemin”ent s, the

predlctlve gene S|gna ure i.n e ast revi ousl reC|ted

bi omar ker s, AP o T Bes ke g oo e AT e BT
SATBL and3EDI algﬁye ﬁﬁEhEN;tlvﬁf@F(e@n ahe@siArfsm inVIANS G an FHzPBe amcchCldatss the  CKLF,
GRAMDA and  NNlem dally?’Ql‘BHllf‘i@H p&RBOGH B BitSin tpm%ln%r BidicBy bNRIIRNRe SID AL €
includes at le SL of the previously recit bi onarkers, e.g., ANG CCL26,
CEP152 and JA ‘ﬂF‘i‘BBZ CYPAF3, | TFG and TYROBP; CYP4F3, MANSCl, PDGFB and
YTHDF1; TUBBS, DYSF PHOSPHO2 and CDC20; or CKLF, KLHL17, HYAL2 and ZI C5.
In yet further enbodi nents, the predictive gene signature includes at | east
5 of the previously reC|ted 35 biomarker¥ e.g., 1L10, CEP152, COL7AL,
TYROBP and ERA C3; TMEM79, SNX11, PSENEN, GNAT1 and GRAMD4; JAMB, SNX11,
KLHL17, MOBKL1B and ERA C3; or NMJ, PHOSPHO2, PDGFB, CFL1 and ANG

In various nethods and or kits of the invention, the biomarker is not ABI3,
IS not ANG |s not APBBZ IS not CCL26 |s not CDC20, |s not CEP 152 IS

o a o ~I 71 - L, ~N~I ™ A A L, P\ I A N L, T\ 7N L,



(ELI SAs), e.g., anplified ELISA quantitative bl ood based assays, e.g.,
serum ELI SA, quantitative urine based assays, flow cytonetry, Southern
hybri di zawoeney/12a0pay anal ysis, and the |ike, and conbi raTiusae2029479

sub- conbi nati ons thereof In one enbodinent, the | evel of expression of the
bi omarker in a sanple is 5determ ned by detecting a transcri bed

pol ynucl eotide, or portion thereof, e.g., nMRNA, or cDNA, of the bionmarker
gene. RNA may be extracted fromcells using RNA extraction techni ques

i ncluding, for exanple, using acid phenol/guanidine isothiocyanate
extracti on ( RNAzol ABpseBhogmnths itsn, “ciidmsiyal BilAnplnép atlatcroosokets of (1iudigen) or

PAX P !
gene (PreApg gmﬁt é%m@%ﬁa{)@@%) @, nl[%%gﬁ@ dlaét%?eeiéoﬁl%fsfiﬁ& Snalfidrhdré! N9

ri bonucleic a run-on assa PCR,
quantitative 'g@ﬁoénéte jsgme e EpdeLs b?r%‘t“éeéﬁ a#%w@rsl “’taB%Fn&’Ely%ﬁt he Nuc
Aci ds Res. 1Ztdi03m)spadsof Dheerobbiott’ ripratdteravissomers t]reybreimt't mataramage@bﬁer

suitabl e sy Sté%t?ﬁoﬁl&f “ﬁﬁh‘ﬁoﬁl@ﬁp!r&e@ﬂ?étéfédl%rﬂe?scth&t%?ﬁ ﬁHnCsﬁlB@rtrﬁﬁo\éatﬁé‘ﬁ I o?' S

(e.g., using Affynmetrix's mcroarray syste um na’ s

Technol ogy) . et hEe MesE; FRSREamR v OBV Vo eIREPEES T larnfweh bi omar ker
i s det er m nedstersdisogness: nucl ei ¢ acid probe. The term "probe”, as used herein,
refers to any nolecule that is abl e of selectively binding to a specific
bi omar ker. Probes can be synthe%f@- Kill in the art, or derived
from appropriate biological pre an be specifically

desi gned to be | abel ed, by!Hddity p g of a | abel. Exanples
of 20 nol ecules that can be utilized as |propes include, but are not limted
to, RNA, DNA, proteins, antibodies, vl epul es. As

i ndi cat ed above, isolated nRNA can be [ bhi f zation or
anplification assays that include, b ‘ ed to, Southern or

Nort hern anal yses, pol ynerase chai n rlgacti onf (PCR) anal yses and probe
arrays. One nethod for the determ nati 0 25 nRNA | evel s invol ves
contacting the isolated nRNA with a nucjetfc acid nol ecul e (probe) that can
hybridi ze to the bi omarker nRNA. The ndcl eic acid prerv an be, for

exanple, a full-length cDNA, or a portion thereof, such as an

ol i gonucl eoti de ofThaphtaeaphardlaestitically abEptabfe, salk0 as 254 h&@in, 8%.sabrmdd, 5O,
100, 250 Zt%)ﬁiltan ?89 aI{HJaCl%a%% mtg%?‘ dgl%u{) Sp@}lghlﬁgﬁj?l Olbulll al?a?éﬁeﬁigﬁﬁ@gs%tj ically

hybri di ze under "a p on con ns I omar ker
genoni ¢ DNA. ugh @altpa}c yde a¢id pd %bﬂitwmbaﬁwdpmpetsmch apinpegatip acip pdtrar ker

genomi ¢ DNA Lmdﬁgan&tabidmm ggchmi*othlmwamﬁm heuttifid Rgealt, cendiiylBfomi or

iéagpl, € : Olh?/br Icgd sgﬁt 1@%901601"' c a01d ésa t mH}p a%%, sglrt szriz‘gt%%l%p%s%l%l 1% /acg%galt( ?%g% 21:5 aCbOUt
are known to Iﬂﬁéﬁ@ﬂg R¢ifl padgl i ISPWCchFP %fr‘ict Saétn%fe@a%l%@ltf leetischeidrpaltppbieyhe aPd ot ocol s

I( n l\/bl) ecular ﬁttqh@gte,acﬁtsaw t;ehtoelbmahmd s&lfl Gscorbibabahalt Wuk&iic &m&@ﬂs malldi€ .
1995 secti on eac

i ncor por at ed Y dssraéf %P%H%%Cl?tsa’lt gluconAaa(f l$sag1%af0%a?nlc aCIQ n"f}{ conac atcrl%sr%g can be
found in Mol elteamr ayl entt plgtamdnic adid pat orethangsnlfienic ac8hyalr Geewatfopic acidCol d

Spring Har borsafr Rsgenc&otlic 26id is41g pl"ﬂalﬁl&%ulfdﬂlcYacm(slﬂgﬂ owéaarrstaer@mzateg; and

11, the teaCh'QgﬁuP%ﬂg%gammﬁﬂﬁl E%n¥htu%9%POBQH%1ca ik el elﬁﬂc? hergin. In
one enbodi nent & mrobr Mz &d SH "R Loy suPFh% hdofildact ed 5
with a pribe, dlrtbrnomanpﬂtemti;bem@mw@ thataefprsad e edbuIRNM @ﬁloamhea@ér%ge gel

and transfer rpﬁagnetceelca@&ctﬁtm tatteheg@df 1t1@1ua>es @ﬁﬁlﬁfa@@ﬂcal@%&p&%le salts of
nitrocel | ul ose. ilized

o 8 sol i 0 suriulifed o e BhnRea R R RRER et b5 BRRETRRD, HaFrhl b fhe
probe(s) are swioh pleemagsutigaily a@ﬁmtAblePa1§l«11ilthdedbtérlte|r@ahme%dwtorfed@ﬂnyea@abr mMRNA

detection net a{%@éi)l‘ia‘tﬂé)sralt WS BornfulLEh 9ﬁdﬂna¢duacambecde§m31le s8I ol rh b ﬂoho mar ker
eve

mRNA e Ssk 0 rker |n a sa al so
e det er FhedhiErg il GRR AR s S e AR e S A G t?
anplrflcatlonﬂamdkdw'reverse transcrlptase (to prepare cDNA) of for exanple
MRNA in the sanple ]% gége experinmental enbodi ment set forth
in Mllis, 1987, Uf&pa atﬂar Odaneégs B mesy atsad BhaBageHiiGHy 8cECP IR S3Bar any
(1991) Proc. mhnbfmﬂmhdmtﬁ@ﬂﬁqwﬂkr&ﬁhﬁﬂ@f&B@ﬁwmﬁehknmusEh%nbdmeeMmemce
replication (Guatelli et al. (1990) Proc. Natl. Acad. Sci. USA
87:1874-1878), transcriptional anplification system (Kwoh et al. (1989)
Proc. Natl. Acad. Sci. USA 86:1173-1177), Q Beta Replicase (Lizardi et a
(1988) Bi o/ Technol ogy 6:1197), rolling ci&cle replication (Lizardi et al.

U S Pat. No. 5,854,033) or any other nucleic acid 20anplification nethod,
foll owed by the detection of the anplified nolecul es. These approaches are
especially useful for the detection of nucleic acid nolecules if such
nDIecuIes are present |n very IOM/nunbers In partrcular aspects of the

. o N T




10sanpl e. Expression of a biomarker can al so be assessed at the
protein level, using a detection reagent that detects the protein product
encoded byothe/mRNA of the bi omarker, directly or indirecrius20iBorsexanpl e,
if an antibody reagent is avail able that binds specifically to a bi omarker
protein product to be detected, then such an anti body 15reagent can be used
to detect the expression of the bionmarker in a sanple fromthe subject,

usi ng techni ques, such as i nmmunohi stochem stry, ELISA, FACS anal ysis, and
the like. Oher known nethods for detecting the biomarker at the protein

| evel i ncl udesohetrtdectbe sadcmaas HAREYENphBliediemjcatmpid foaeribuh ectylaphor esi s,

hi gh per f or o i ﬂ'«u4d282ﬂlébtyzwatea%@@ms . ﬁHtﬂaﬁnfu}owr chr onat ogr aphy

(TLO), hyper d | Qn the 1]
i mrunol ogi cal édé 6 NE@ ﬁﬁgiy%‘ﬁcygqupe‘ﬁ?@é‘lnpﬁ 4@( 6n E@&:?‘F’é‘ﬁ? 2-
i mmunodi ffu5|lgndrc(xypmgjrlﬁlemcoehhudhbé)metihnxwl'ﬁamlemylt 2oPher@sihyleneadi oi nmmunoassay

(RIA), enzy W?Rﬂ@ TR'E&S'%S%R%S 1§§%§§{1§1§t§45§ﬁ%}s 215 Y RGE baopezgent
assays, and ern otti Hg Edﬁ} ﬁr ot ei ns r’r} npl es” can be i'sol ated using
a variety of TEeHKFYlmac (s mekdye %éP‘F RS ¥ ¥ Rose of skill in
the art. The protein isolation rretmads enpl oyed can, for exanple, be those
described in Harlow and Lane (Harl ow; 88, Antibodies: A
Laboratory Manual, Cold Spring Hapb i ess, Cold Spring Harbor,
New York). 30l n one enbodi mntﬂoaﬁti Rodies, Hody fragnents, are used
in nmethods such as Western blots ingL]:of/l uo nce techni ques to detect
t he expressed proteins. Anti bodids forjdetfer no o t he expression of the

bi omarkers of the invention ar¥sQld TMe 3 bl e. For exanple,

ERG C-3 specific antibodies are comeycial Avarl &al e from Santa Cruz

Bi ot echnol ogy, Inc. (ERG C3 (P-16) Anfi bpdy and ERG G 35 3 (Y-23)

Anti body) and Sigma Aldrich (HPA015968/ Av47209, HPA015242, 5AB4502151).
PDG-B specific antibodi es are comerci al | gfibavaiespddé € from Santa Cruz

Bi ot echnol ogy, Inc. (e.g., PDG--B (C-5) Antibody and PDGF-B (H 55)

Anti body) and Si griaibalidimicssfat¢ s label ingioped fio MR, tregaBal Fpasstawidh @ABE@@OZ%)
PSENEN speci fBrEas%HanQﬂio%v@ﬁr@wG&mE&{féﬂl at Yea@\Rb El?é@do%hefrafp@{ﬂﬁc% igRAerok e. 9.

oR63079 ARl PheoRddof Mg B tshilne ?%F@mp@p\%iapmvﬁ%d. oo hre

commer ci al | y antaidyalesnfl p tanand ioreitbordimpldguvalor meta@a¢ selttorg. No. ab49061,
ab92307 and ab70004), Abnova Corporation (Catal og No. PAB13379), and Aviva
Syst ens B: f)l ogy (?&E}@b&;ﬂ:r&l@ . thARBR3 356A2,/ROB QY 1nte§&9€ﬂt% eﬂd”@iﬂpbﬂgli s@Bstz&fc@thgt
commerci al ly .avai,l abl e from Abcam . ab412 ab67578.. ab76816
and ab76762) SHE DRy -eAP LG aRTL, SR Al P SR, (R i b
H00029916- BOlt}Iereqﬁs\/EW@AAmripm@me@era Q@MK@%@WA@VMm@P@S for pevtionsor

exanpl e, Aocaderk tA|“Bﬁ>nMﬂ<er @Q&J@@@bat@ﬂﬂ’ 1§ln&lﬂﬁed°tlodéfb10th a(q@@ﬂtiﬂdtﬁg oNo.
SAB2102475) . Fi pgw anti bodij e Ihe from

s’a&nma HDF (V] exp n ?01’16 1’1’10 r%E Ef II}/ \6 CC! as 1

for exanpl e, Wnova of t'i (reéatoaP No "OBABT Y %rf stems

Bi ol ogy (Cat aﬂoéi@aﬂb)n t%R&BW@BQOW@@T)fOIand Santa Cruz BI ot echnol ogy (Cat al og
No. sc-86026). 15l gene%al ref rabl e {1;@ Zbg gl t her the

anti body or protei r?§1065n gmaiGee ﬁﬁ‘b ?“SFSFH S‘Eﬂ Rgm are

i mmunof | uor eswiemceiz¢knablgue SablSuiprahdes ged abdrepiaas@ SeppOritumbers agdrri er s

i ncl ude agy Séé@é%@i"oﬁ n&ARa0ER n@schp tE‘ﬁbﬁgvlﬁ&l &QBdl%ﬁhc%ron@@ APLd &Q%s can

pol yet hyl ene. SHSTED, ForRURI Ry ' Sebtrhid iRt ﬁésﬁ%&ﬁfee@aﬁf WRases,
20pol yacryl arﬁ@emgleglai@be@snceﬂﬁodhmmgmmmttranscnpt variond @kibt fed pnAddassiart wi | |

know many ot NGamSiNRR) B4 BRIHdGER e LOE olondl nQBﬁjTﬂ QMY cABKESN, and wil |
be abl e to adapt port for use wt ent [}léentl on. For

e
exanpl e, pr ot‘é‘lt"r’iaf QfF‘éH“@ O'f ?n&ﬂ%e&lev% eIy Og@ergalhe ugm.gdvl WY1 ami de gel
el ect r oph2fr espadyraerphic onallelit vaedtsonmitaatss@lg. cgepiﬂa&emﬁama}npsrohnaﬁu otutagisn)

ni trocel | ul os ol ffers
fol |l oned by tﬁé%t%%ﬁmahkg?hnhwg%% %H@EEF% Ohha %MJ Eta%ﬁoe ésJoI id phase

support can t$@hpd %%%é%ﬂuﬁfqew Pk biectt SR /V t:6 a8t unbound
anti body. Thes¥fmulebstabounOifrachtllakebow1vd et st awust@at feast about BEx, dve
detected by conventional neans. Means of detecting proteins using

el ectrophoretic techniques are well known to those of skill in the art (see
generally, R Scopes (1982) 30 Protein Purification, Springer-Verlag, NY.;
Deut scher, (1990) Methods in Enzynol ogy Mol. 182: Guide to Protein
Purification, Academc Press, Inc., NY.). Oher standard nethods include

i mrunoassay techni ques which are well known to one of ordinary skill in the
art and may be found in Principles And Practice O | mrunoassay, 2nd
Ed|t|on Price and Newmran, eds., thM IIan (1997) and Antlbodles 35 A
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B.L., et al. (2002) Cancer Res 62:3609; Tolson, J., et al. (2004) Lab

| nvest 84:845; Xiao, Z., et al. (2001) Cancer Res 61:6029) can be used to
det er m newOhe12¢proessi on | evel of a biomarker at the pr@Cceius2éiewed479
Furthernore, in vivo techniques for determ nation of the expression |evel

of the 35bi omarker include introducing into a subject a | abel ed anti body
directed agai nst the biomarker, which binds to and transforns the biomarker
into a detectabl e nolecule. As discussed above, the presence, |evel, or
even | ocation of the detectable biomarker in a subject may be detected by
standard i nmagimgationc¥h.qusst about 95%natdeeabalt, 96ih et leasaaldiuf 986 .embeesti n t he

| evel of expressiag, gtaaedgi%ﬁ{d@%d@maf@%sgeve{eqhemlﬁeafmaedlea)ﬁct ed, it is

preferable that the difference hetween ressign of the

bi omar ker i n ACEHHAII NEIRRep A m?u%f@&?‘%a@@ﬁﬁmBPéagﬂm%ﬁﬁé th¢7d Bei ng treat ed
wi t h eri bul i ndeteamimad &y ogmpdniag eafuenmes uanpNEBIBREAST (cal Mygabtsepitlaldfanlsal t
thereof (& g. 2H£ﬁ&9§ﬂln nmesyl ate), or being considered for treatnment with
eribulin, an analog t hereof, or a pharmaceutically acceptable salt thereof
(e. gl , eribulin nmegywséed Brein aﬂéipﬁrﬁb% “ﬁﬁﬂidﬁ{rz]e @he tibeatirt orBdrk®rexpidssiondevdly ol .
sanple, is as i c as snm
as the limt 3$W§%{m8 ﬁ%ﬁﬁ%%QéﬁﬁhQ@%%%ngmﬁﬁ z %g% C{ﬁ&%gﬁgdﬁgsggﬁof
expressi on, ifesHogsipessdp fradmepigyith diibulin, fof a errwlin pealeg: dar examphahetle | i mi t
of detection lefel bhigesiBhdOG 10t DacRERE, 4tham 4 hﬂez&t@,@d&ﬁﬁ cedt@kt Dbt kdre
g‘_ssezzgﬁ?fo maé hglg:astta gatq %{ ﬁj’bl(éerkgngrIO{nf'@a%%nlC]% as bjg& mag %ﬁsttl?tgeo alil Igeng ’ ut aljj_gijf
about 15-, abdégnatpgthat la@j@ms thg the sezblseﬁtmhl@@pondemwelwmeatrm@llm@ﬁﬂbmm

greater t han dnh@a ik arRebRF, Gbr @bﬁd}ﬁla&fun&dlﬂ@ a@é‘e@@tﬁ&@@lﬂfheféﬁf rqd erlbuhn mésmaeer) ot her
aspect, the pz&ﬁ’Zﬁ%lBtCO IBlna nfocyb C}%I}r(f)o\fe ar CrS ro asolei Fma}/icén%{ltt prgdl&'h

eribulin, an-a ereo raceut 1 ¢a HIEEElt thereof
(e.g., eribulgene ﬁﬂé@%ﬂllratoél)he lrnvaytlcme Imglemhewxmré@ﬁheeﬁxgmﬁl@mf ah@w heptbregtast
cancer byjgetEhiles B,gatepdagt/mt 1bec§e51tat fewdt Bgatmgttmtrleatshg awbst@cotr aClRgsE 1®@s at
| east one gene m th e rke rs orth in Table

sel e f L ofma
1, which cont a‘f’ma&%{s r8fn rr%[e und lcﬁlyagﬁha ?IPlgl?e It 4Pi%8 COIP ln'fmresul ts in
decr eased exphesef mnsfatm@ﬁ @gerreeseﬁye@tﬁ th@rn@c’cwﬂﬁ thpt thehebjeqiwmeapqnd@p@twly

wherein the poesemest: \Qlfth aquﬁh »mawbg 8eb 0P phaf@sdeu@fy 98RFtabIS sdindi cati ve
t hat erlbulln or a pharnaceutlcally acceptabl e salt

there, will m@&%@ér ggﬂ?ﬁn?ggg%lng a subject. In another aspect, the

résan |yt on et Lt ol i B i
eribulin mesylrde e grwpmaflbwgwél?erselaqd\}@%ﬂ ?ﬂé@f%tﬂa e Qfﬁr%rasm ﬂH’g br east
cancer by asaamnm@mansanphﬁm&akgvedmhwadmmhéﬁ@ub;ﬂtﬁm@dmden&hmmweﬂmhether

Llhg rr; ;JEJe regt scs%fl%ﬂé\?@ ta%rlﬁlﬁﬁ\s&n é?l'aﬁ)g%%f %g%ﬁ%ﬁgeumﬂ %tagfeﬁg%@eg{
exanpl e, a mi¢dri eahlﬂmtrﬂ%sv P@ésalvlﬁ g*mﬁ 33@&1?11@ @éﬁ @wﬁﬁgé@ VEHOTERRIESION educed
functi on of t¢meMGmdkdwpﬂmnenmumﬁhwnbﬂmtm@&upﬂﬂsenmelo&“bhﬂmpbb&nnrphlsm
in at |east 0&&&%@ A3 iR §%Pb?déte%ta{bfédéxg1%§l ofttﬁ%oﬁéﬂk lin, an anal og

thereof, or a arnaceutlca y accept abl e ere, e used to treat
sai d Sub] ect. In an fsddﬁé ABB0daB@RE the 1&veNBtRPsdich dIﬁle\fdlﬁiﬁﬁkérM dférathedt i Ng

whether er ! bullilve A SRl QbRSLERL Oy A PALIRSEHF LS Bl NAGERLAR! @ sal

thereof, wll ive Th tre reast cancer,
the method coifpwd (gigr@r%r@?é@tmminwrctrhéleﬂw%aﬁé@r@@rswa Oﬁﬁlle)brﬁmﬁfﬁwbﬁef\ﬁét

resul ts i3 r eiduceshl GXNE CHSHQN RNELsOembodifbhton 1bW 1@eg@ﬂ¢@px@§s¢@dmngala
bi omar ker sele?ted fr.o the group ?{ bi onar.kers |isted in ?1; in a
S 0 gle eve 0

or w1th1n éle 1o leve his range. . In Sonie € lhod ments
sanpl e derlvef 55 redi ¢tin I? e n, an anal og
t her eof , or aexmaﬁlm@féhﬂ bl@aﬁukyr laé@t@qml@ﬁﬂl rélag‘ea tp atCh@tr@ @etmplmyclb?é thpslewelt o
treat said s L@e@ﬁ&ssha&ﬁ%mrhﬁ@erpﬁ SHPEEe.9f tinlee s@ﬁ{iléﬁnﬂfdﬁllutlﬁg‘turﬂdﬂ calsﬁ urt her
as peCt t he pfr 88 eﬁlﬁl‘ sugﬁe?trs?t IP%I‘ e;%{ng\l/ef 916% Vrg:?othex%e:%snon Of(?l%) elcgn%rper 19 samd:ﬁes

55en5|t|V|ty 0 rea

thereof, & affpghathebwbisets cal bodesswbpd sbdeding kevels pﬁ@me@ﬁorwhl@b@@rr%tm ng
and/ or identi Wik Q@sivbiel 0 efeatiRh OwkMERYU1iE QMtaddI DS thareB R by APRapRh&Midany at | east
one gene resulting in reduced expression and/or function of the encoded
protein, wherein the gene is selected fromthe group of biomarkers set
forth in Table 1. ldentification and/or determ nation that the tunor
10cont ai ns such a pol ynorphismis indicatlve of sensitivity of said tunor
to treatnent with eribulin, an anal og thereof, or a pharnmaceutically
acceptabl e salt thereof In yet another aspect, the present invention is
directed to nethods for treating a subject having breast cancer with
erlbulln ~an analog thereof or a pharnaceutlcally acceptable salt thereof

o, o o g,



35 eribulin, an analog thereof, or a pharmaceutically acceptable salt
thereof, may be used to treat a subject having breast cancer, the nethod
conpri si myodetzraioni ng t he presence of a null rnutation iPaTAISRé1OMRYRET
selected fromthe group of biomarkers listed in Table 1 in a sanple derived
fromsaid subject, and predicting that eribulin, an analog thereof, or a
phar maceutical ly acceptable salt thereof, may be used to treat said subject
based on the presence of said null mutation. In a further aspect, the
present invention provides nethods for determ ning the 5sensitivity of a
breast tunor dcoerttabbatattiintcofi4 h, e@ibubuicsylatanaretbd lbgeltohexpeotion of the

phar maceut i Ca&lbﬁﬂar‘ﬁ&qﬁB{e%gﬁlﬁlesfl%h{thiw&?gf iR¥%redal %Lﬂl}a@éd}g {RR 041 bident' fying

whet her said tunpr. contains a nu tation in a east one sel ect ed
from the grouffPErsitl: SR WMPaEDESK { RV #?Vqlaofﬂeéprisswpd%%wm@g? PBrt&nd/ or
det er m nat i ornsubjrettis tnldeativendia “toniead] S exprassibh” efubealiipoarkesin thedhmpki e of
sensi tivity Oafnoﬁlé} ahﬂ@{heﬁ&efaff%%ﬂé%%% o‘f‘tﬁe%é‘n@ﬁl&ér%édn{blesi‘ gaﬁlﬂlo?g t her eof,

or a phar maceut i cal |y acceptab her eof yet anot spect, the
present | nverﬁ@fﬂ@% 54 %rcwlﬁ?l&tp@ar ffe?S)nfé% oihsr suBjects F@atﬁ detpragingd, i) dé%tle k¥4 ng
breast cancerofwikprassemivdtich correlare witaleggtatdeer eaf-res@msiacipkatonmeteichi wall | y

accept abl e saéribuhlb%%%og%ﬂegpeuﬁf)%hﬁg:gmg@w%ce&abﬁ@mtﬁergmgﬁgrrlq( jigm sai d

subj ect has at | east qne gene ecte ers_set
forth in Tabl®Besylatqynd fhedeyr! af Frercasipef hbipmprkerin FAgRdFh §tehschgl a

t her apeut ical ingeresf it eahparel animyatevelt ofexiplrdiom wharinelalvegle tdl of epicssion ina

phar maceuti c I ( 0 the
subj ect V\henatgé %an?qq&ﬁu%gl%:sg ?ts}gll Hgﬁtﬁ\%ﬁ%dﬁmﬂwelgfé&?%%% Zli[éet?{)lrﬁark%e term
"nul | mutati ofitheemeles to a nutation in a genomi ¢ DNA sequence that causes
the product of thef W5& Oo“pr?s I ardflgn téro‘@grltr ffeVelanl e%"er obasnecl@te §UCh 20
mut ati ons may occur if 1 o regul at'or yor'egi ons 6f PiEST gene,

and may be changetsrmgned %ﬁre@til@mlave péﬁlﬁ@mrke@rfw arg@plei Q)'Pﬂﬁmélfketﬁ@leé‘teﬂons of
regi ons ofs nugdeiie g@&ipcb?iblomﬂ&es Idah Ir%l&%}thai ﬁ@dwpafemxm@suﬁpdl ng
and/ or regqul alto chE9i ons o aotame[ 0%enedsfr ho milyln ng mg ool fi | ontrol t he
gene and/or t éroa [ 4| I]h ¥ é’nee 50 AUSe "the “gene fict to be
non-funct i onaﬁontwl elxarregeecrlyle@tbgétﬁ@ b10mqé<eh1§|tlpe mtaa@ ?WSWQSV cyel ﬁﬂ%del etion of

the native ged]&nﬁlﬂ(eﬁn@zﬁﬁ 1&%@&&&&% pONESRNDE GFRES Fai &Iah‘i@lel ﬂh@%oﬁ}fol
nodi fi cati ons ertlons m ss e etion, or

Tonst i s a1 oneetitsioD el e hORE ki AR I For dd ATRE R bt ePlss™ her cof
For exanpi, ceHederived frﬁmtaalopblﬂtlm splgedis with hrepsh earcprs érﬁlmpgpul@fonanqyrbénat ure

stop codon. TﬁBJeBtHWho'Eh'\teaddt ﬁyapcrnaéwottﬁ:atn&nmm&ﬂlmalanlalﬂalgg théaok @Ra Of the
gene product rtially or

ct
Somor Doty s i R PPt 2e s stk neBHEEE P Pufithh By o
prot ei n produwta growp efeslibats who xpress tenésperttvi bioaiarksr @itheghnor nPtreal fayels. frut ati on
my be a pre s%e%tﬂbegmims%é @dhﬂometfél%awbhs%ﬁhe @fange Sk Bleks@h eCh arose in

a tunor. resence o i ndi cated by
2 1ok of "t Beranrar axrLuSlors B M Brina P e i e efRTRE BResence o
a nul | nut at i enstgen aiiegdef exprissiedofife bioerkeds twaertrousles Fom aesxdetploé, in such
enbodi ment s, - @ipRalRkAnOfresheansubisetcribe P ERY be sequenced in order to
identify t he presence of a null mnutation. Any of the well-known nethods for
sequenci ng the b|onﬂhkmﬂﬂﬁmmmnbmbuseﬂsﬁmﬂﬂheam&@hﬂdﬁrmﬁmbbaﬂnnmmmkﬂon such
as the metho r ] 5, 216,

Engel ke et aﬁﬁe?%é@% &%@g%@hﬁbﬁ.p dﬁgWﬂ&k§mu§%§?Q%nM& E%B%%é and Wong et
al . (19873 NaftXBFeéSI@BQf thebigmarkers Oﬁ/ﬁ‘ﬁiPFﬁS%{ﬁéPV@“f%é?%y f@%)lnp% E. Natl. Acad.
Sci. U S A Ténidinenor thS&ogenl (1Y 7f) exPreadon Mfakd biodadeks nfagibe déleided b4: 5463.
I n addi ti on, f [ an be
i i zed soe, TXmRind KB ILE A 5?‘8 e

i ncl udi ng seqﬁﬁ%é.swge%yefﬁ%%e %lﬁ@‘eﬁd@ {bredspeances inythe sypyeet. framsaliysbnal
Publ i cati on NabjcWRa84lcd Ghadikc lilkohen et al. (1996) Adv. Chromatogr.
36:127-162; and Giffin et al. (1993) AppL Biochem Biotechnol. 38:147-1509.
Det er mi ni Ky t he pr@@@ﬁlclevedﬁrof@b@emo@ ob biognapligry of et iayangpn mnyt>¢1eva§@h+9| e may

al so 10 be acganphbizhesalsid@htabadcs a4ddigeh UindRs] BafebnRSToRPRYDEr ase chain
reaction (PCR) anplification reaction, reverse-transcriptase PCR anal ysi s,
si ngl e-strand conformati on pol ynor phi sm anal ysis (SSCP), m snatch cl eavage
detection, heterodupl ex analysis, Southern blot analysis, Wstern bl ot

anal ysi s, deoxyribonucleic acid sequenci¥g, restriction fragment |ength

pol ynor phi sm anal ysi s, hapl otype anal ysis, serotyping, and 15conbi nati ons
or sub-conbi nations thereof Any suitable sanple obtained froma subject
havi ng breast cancer can be used to assess the |evel of expression,
including a | ack of expression of the blonarker for exanple a blonarker



exanpl e, those set forth in Table 1, in a subject having breast cancer

i nfl uences the 15responsiveness of the subject to eribulin, an anal og

t her eof , WO 2a12pharomaceuti cal ly acceptabl e salt thereof @eTgiS201e0p9a9i n
nmesylate), a skilled artisan can sel ect an appropriate treatnent reginen
for the subject based on the expression |levels of the biomarkers in the
subj ect. Accordingly, the present invention provides nethods for treating a
subj ect having breast cancer by (i) identifying a subject having breast
cancer 20 in which at | east one bi omarker selected fromthe group of

bi omar ker s | | l@dechhab@btiores) alhrh@niael’sai\ﬂulrremﬂefanénceRNﬁe(Mtagenahdld(thé Dike

admi ni Ster i NG, ob NEAPEUHIRAlFY o G RELD ﬁcarﬁm&%efdeehhﬁemenm@@f anal og

t hereof, or a pharmaceytically cce % eribulin
mesyl ate), t S PRSIQLYjAumarke: giGn eaa%ﬁé etnunetﬁéo Velse Predihipelsteron

provi des net hogssfiar oftarléaharke ima sanyyle fbmhavbjng, bladasto toanoerer bicytie)
assaying a SamRa efdathith LEAENE SRl RohaiRahe eI RLdGs Lkl Bl Of
expression of % ﬁﬁt one biomarker selected fromthe group of biomarkers
listed in TadhebPmargr (i) adnlnrsterrng a therapeutically effective anount
of eribulin, an a L r L | t
thereof (e.g., eri %?dnﬁeﬁgé %ﬁéa%e"? Stu%Je? o) g%ggﬁ{ {e%‘\%)%] Oyhu.%%ﬁ%% ﬁgﬂ ﬁfn?a%
expressi on of aniIREs. (- |Ve@§tlarrsﬁetle@r8m¥hrr@erl wonaeely wckudes vorpRsRtes. 301 n
various embodi. gremrﬁmarts hs%cl‘ﬁubbioﬁ%rrﬁﬁjénﬁatég nhe@r*abrartevh&psdog daf, @atsetowi t h

?;I lg)u' ! 2“ El olafplo?he?%d%: qeO\Sl ¢, Fan?ne ehRQ aer n‘gglgr"nbteolvﬁl%lsrl)e%/ hgcgnﬁ ne e%lbgdl aerltgthtezﬁ(rjgsf
consrderatrowuh@ﬁﬂﬁﬁbEPWEnt W th errbulrn an anal og thereof or a

phar moeut cal 1Y, ageeptabls SALL.UIRLa0l e S SN SRR Sy d O 4
3, 4, 5, 6, T7subBet, & well &Cellhiiomey keflgds preseni Withed a subjeabTle tdrm Saageleér ni ned.

| f level of eﬂﬁ&ﬁ@e%%hiﬂo@fﬂlﬁé (e cfe%%odol@ﬁl ph QERY B, nﬁﬁﬂ@asplréltes gmnesandAf 5, 6,

7, 8 9 or_ 10_hio rm.ned. to be .a | ow essi on,
1 oot mont 1 RGOS Py DiehSy G (HED igpeyT Bty B et sofeudh Phec

accept abl e safirém b lvdrjetfas (vellgs anyaroitpahdnn theest kathel a fiastidni deektyact. olnlyee

efficacious. éﬂ%%%}ﬁ%nt tlhetnskﬁ“e detn ﬁ%&ﬁéx%ﬁrf%n{tlﬂé‘gub?éci Igfan&ﬁ@r RIbSIRIKERR
assayed have a | ow | ssronF §@> he res ectrve
0

of
control . For EXUce! ISSW?F‘Pté’V lﬁ’é’r ‘?‘SF‘FPJ?? eﬁ'éﬂ? “618 teGFSe%lé & 8" "Nor mal or
hi gh | evel s oferabrgpsisivadh feces, opittumeand wilk dxtracts. blnlone embaliaae) thgsanipde eof , or a

phar maceuj( Caéo'nbénf’%%%%&h ?eb% Eprokd nTs of 5\%&1&&{) o tﬁ!e sub}%(:ﬂ A omePERY]adh &k thdray be
i ndi cat ed when, for exagggh@é? ow l'eve ression LS esent for at
t

least 1, at |QH@tccontags IR lr%%cg{eshfror% cpoubisgt o5DNA(efte SEHOHC ¢

| east 7, at |1@rsr$tm<8¢cuws) freaglc sgbjoet. at | east 10 bi onarkers. 10Wen a | ow

| evel of expression of one or nore of the biomarkers of the invention is
found (e.g., due t wekhgipiagbhica obreast eancer” miferagensirliyho thsangingaligdeer gene)
in a sanpl e dgbwihed bidaqmis@ucabdjnegé sﬂmficmg/ hrae@slﬂltlelaalcaearcxentz&eb}smhﬁmhs may be

treated V\%ﬁt h r%ﬁ 'd%%l fé}attlor}lzq\flag&r#té’lecepg n 0%%” {1190‘[111 Qr%as%st 5#‘5;:] gt lexlbatbpor%lal

phar maceut’ cal in anal og or
phar maceut i cafel yombre%reé tq perpadighanyer jneoplastic 01159 lrlﬁiurrr: gransformed c¢lly sone
enbodi nent s, taatrzalafdmc‘aeuhd aalor yTiReaapahdre rdal to afabesidaunk® or fofathtioni st er ed

Lo, the subl ecipccaligh % & VLI HESYLALS SAINE, LESALIRAL.S SOLIRD 1 o

eribulin, an an °gal al't thereof
(e.g., eribul Vhethasspligrag) or benign. arné pgeecrae@;qr@@ ang mregnowceullﬁé\mwe@t értmcrreast one
of the fold owrdgiseauaRe! 8618 balgn Qﬁﬁvﬁlstoyﬁjnfe@d in¥hat N6 b8desn tﬁﬁrﬁé’on&bll@l | of the
faglml ﬁ:MS??aff‘gﬂ‘ﬂgl%%gr%hfe%aﬁgn,qge acgn inva@e sfu rHJnr%atEsltsges ’an(i cba% l q?sgasize In bre]ast
particul ar pateagastnsprlagic C@I&ﬁenwl@aﬂmﬁ?d pene egbote hreeﬁhorﬂe ARy thhl@h ovvn

treat nent par@R®i &loSgahOin oﬂé biosdth &e&ﬁ@ﬁd@ﬁ@ bmn@@taajla&dnsh@desldﬂ ofdafs @t such as
t hose descri E e an Adm ni st rat,i on.protocol s s&nwnar%h in the

FDA ApprovedeEaB PO(%G O fieg Y rrn O O B A B PN SO PR
|ncorpora%%dlﬁeﬁeﬁmcﬁyemeﬁereﬁ@@ﬂﬂﬁﬁr exanpl e, eribulin mesylate can be
adm ni stered intravenously on Days 1 and 8 of a 21 day cycle, for exanple
at a dose of 1.4 ng/n2, or if a dose reduction is indicated (e.g., for
hepatic or renal inpairnment), at a dose of 0.7 ng/n2 or 1.1 ng/nR. Various
nodi fications to dosage, formulation, route of adm nistration and/or
frequency of adm nistration can be nade Pased on various factors including,
for 5exanple, the disease, age, sex, and weight of the patient, as well as
the severity or stage of cancer (see, for exanple, U S. Patent No.

6, 653,341 and U. S. Patent No. 6,469,182, the entire contents of each of
whrch are hereby |ncorporated herern by reference) As used herein,
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20 conditions of manufacture and storage. Pharmaceutical conpositions also
can be adm nistered in a conbination therapy, i.e., conbined with other
agents, swohlomgizptwose agents set forth bel ow (see, for examsbezoks4Pd Pat ent
No. 6,214,865 and U. S. Patent No. 6,653,341, the entire contents of each of
whi ch are hereby incorporated herein by reference). 25As used herein,
"pharmaceutically acceptable carrier” includes any and all solvents,

di spersion nmedia, coatings, antibacterial and antifungal agents, isotonic
and absorption del aying agents, and the |like that are physiologically
corrpati bl e. Pr ef erfaibhlm, at laealgathericef; o shagudckaiphby faeptgde eaittheredf, ¢ae by. |

i ntravenous, jpj {oatfgdﬁﬁrgals@?ancér%u&%&%ﬁ%? e MARKOSERE broBTbifioh b B

(e.g., by injection or infusion) @fn e route of

on t
30adm ni st r at PEhIN Bt 4eeer 9B WoHpisth TsCCBSod in a material to
protect the conpo t itions
that may inacti Va%%ﬁé&%‘d (Gt fhge 804 S’anc%‘%é E&Wg&dtzé%te@%t @?ﬁﬁl%'%a%ke Bn%gs‘?ons oy
i ncl ude ore mantﬁﬁfPeO@a@r%ﬁ&@ﬁpt%éERMeaeuébfeaﬁtwéncsmrtdéorH@ %Ié?gaﬁé@bra%ve
35There are ndaa®srOBS: dxyiapie, b bt tareanE8! beARRHLEATLREptHNER ) ﬁ@gﬁnb@ﬂdsed in

conj unction \é\%’ %Ee[s rén%ﬁe {f)‘torglgRﬁ{e%lltgulb%lgt c?iﬁ)éeir Eg{r P%@%ﬂ?&gﬁﬁ hfzgc lvey

acceptable s er eo I n mes ording to
t he |nvent|oﬁmdfﬂﬁsen%ﬁ@Vﬁﬁéﬁtﬂ@ﬁmefﬁﬁﬁﬁéontR@ﬁ?ﬁ@ﬁﬂ@ﬂﬁ%ﬁwéh@hﬂEhérapeut|c

agents, bi ol ogigg@le ba@etrttaﬁcef 1 @stroga@t{ewpatr (Em)aﬁtgawecbyeta@dehﬁtes PeSebroas

hgg?gLﬁ;giew zo ecgre]étgr {Pﬁ?{ﬁ 1V9br%?s!flcatn8é/r ;ii}]%g; Xeggﬁxaer%rlp% tlve?&te mg&gﬁgée
col ony sti nul %quigAﬁS@WtQ cﬁ%r E8rnyl HERY2 ftgtep praashe C\@é@éﬁllt@naﬁtlit’@éeh , and
anti bodi es), @&hdd. Y@M, Q{lﬁue@ttaﬁts (:af:hl@ asseag’tglbsashﬁtmdhlsmderﬁﬂﬁpmmi n),

radi ati on, and sur escri bed in etall i

6653, 341 Br Sy BE Hpl R oRRS T GERrbR AR 2her' Prstoon§ R i o ar e
i ncor por at ed #se9rding thNatianplE @nrehdnpive ﬁethrTéﬁWpﬂdﬂ\&CCl\t](mdelmﬁét hods of the
|nvent|on can enpl.oy. . these apprQaches to treat the sa es .of cancers as
Lhose. for It ch L HOY bR CRIGLR o (oo Bl 1 sEeloas, e YROD BEsbrnor s ac
can be det er ndaneu, thgurtechiogg., dfcakbkieklirrdnn atlﬂtflosmatattathddr%t canéres & @ppr oaches can

be carried 0“&m&ﬁﬁ&%ﬂﬂﬂﬁbkﬁmQ%&%ﬂE%ﬁ&ﬁnﬁ@nﬂmﬁoﬁ&ﬂh&%ﬁﬁe%ﬂﬁc@%ﬁeﬁ% that are
simlar to those fhat are_kn e art ir use. viever, as is

under st ood i ntS¥e eAfqering g rﬁﬁWbé“Qé‘&EE?‘}ea{Bﬁraétot% ISH IR CARBHENAG S TETRAE
paraneters, duercttoenheitilittinbnothetpuie behsteaicbukign arcantanahdgotsier eof , or a

phar maceuj c atHan%C %%a@tbéaﬁce%aal&se H&@trc%ﬁlfmo(nﬁr i the 1fhidd gbdﬁtl'lerhlﬁ?%ksaéf@ﬁe Wi th
t hese approaches, For exanple IS No mnistered as a sole

t her apeuti c ay&ait (dUGRlRT L) r?éaﬂtw Ogul@?rvﬁtrﬁmastateﬂuﬁatoﬂgc% W& i nventi on,
it nay.be desmnmhMm)tecdwmng&sevmhemdmbagemmuof&enﬁmMgm,msbﬁmmCMEer
det er m ned bych BoSGeficasiflolh of ot flrdindthd, CaftATRLER R 10618 né?hod of the

invention, as well as conpositions t can g é; hese are
provi ded bel offade or metaginiifrp Ry %lbetﬂrgae W fiys © e Bedhe F ol cxnp Bt Ct fﬁpe

i ncl udi ng?S f osfteexamid ympambdaela ol értnesgstaaiat tdahotivarshraialkd/bidtonag agent s,

pl ant al kal oi ds, hornmonal agents, anticoagul ants, antithronbotics, and
other natural produEerous gmbementh el e presgnt Bacnivadhe fbEsEHAY bicare wi t h
eribulin, an aakegetSeigeof Stagé IIBof Mgt TRGR I daddry tae@tegﬁ@fmheeasedahcetrher eof ,

acoor ding t0 LB LINGLLLN  BSELLLS npOD: LT LG HATRLER, ol LGse

use, are
as foll ows. exent tongiHely bl sapspd. ddie e v tablg Arpmarizsy th@gtaam Wh@hﬁ@eveﬂdr ugs
are knowmg n ifenas tlini@nd: can readily be adapted for use in the present
invention. In the case that one or nore 30drugs are to be adm nistered in
conjunction with eribulin, an anal og thereof, or a pharmaceutically
acceptabl e salt thereof (e.g., eribulin nmesylate), for exanple, the drugs
can be adm nistered together, in a single conposition, or separately, as
part of a conprehensive treatnent regi nen. For system c adm nistration, the
drugs can be adm nistered by, for exanple, intravenous infusion (continuous
or bolus). Appropriate 35scheduling and dosing of such adm nistration can

readily be determi ned by those of skill in this art based on, for exanple,
preclinical studies in animals and clinical studies (e.g., phase | studies)
i n humans. Many regi nens used to adm ni ster chenot herapeutic drugs

i nvolve, for exanple, intravenous adm nistration of a drug (or drugs)
followed by repetition of this treatment?3%5 after a period (e.g., 1-4 weeks)
during which the patient recovers fromany adverse side effects of the
treatment. It may be desirable to use both drugs at each adm nistration or,
alternatively, to have sone (or all) of the treatnents include only one
drug (or a subset of drugs) 10K|ts of the Inventlon The |nvent|on also
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preparation sufficient to detect expression of a nucleic acid, e.g., nRNA
encodi ng the biomarker. This nucleic acid preparation includes at |east

one, and wayoizmiebwde nore than one, nucleic acid probe ®CTArS2MR02947he
sequence(s) of which is designed such that the nucleic acid preparation can
detect the expression of nucleic acid, e.g., nRNA 30encodi ng the bi omarker
in the sanple fromthe subject. A preferred nucleic acid preparation

i ncludes two or nore PCR prinmers that allow for PCR anplification of a
segnent of the nMRNA encodi ng the biomarker of interest. In other

enbodi ments, the kit includes a nucleic acrd preparatron for each of at

| eaSt 1’ 2’ o) V| [l o o 4 o) o | e o

Al ternativel
of one or no
anal og there
eribulin neswlate) d&&nbambmhseb@ reagent that det ect s| Nhe gene product of

. oo .
t he nucl ei ¢ @acid—engoth ng—t he—biromarket \b nterest—5sufficrent—to

di stinguish [ from d%qﬁwn@eﬁen;)méwmeﬁlda%hwmte from® he subject. |A
non-limting anplg of suclh a 1 nocl onal tIDOdy preparation
(conpri si ng or nﬂ& g 1§agaﬁﬁphﬁﬂﬁ%gﬁmgﬁtfrcre °to detect protein
expression of at |e3 11:) sanple fromt subj ect, such as
a peripheralr%lood nﬁﬁ%ﬁ@@r@%? c$ F&%ﬂﬁa@%. 10The neanshf%r determ ni ng the
expression | evel of the biomarkers of Table 1 can also include, for

exanpl e, buffers or other reagents for use in an assay for eval uating
expression (e.g., \afrioad dspets dfhie inumkion erealedcdibadt infurdice tetail @med following I'n
anot her enbodi genf,,t he kit can further conprise eribulin, an anal og
thereof, or ap arnaceutrcally acceptable salt thereof (e.g., eribulin
nesylate) ,5 for treating breast 15cancer or another cancer, as described
herein in the subject. Preferably, the k|t is deS|gned for use with a human
subj ect. L. Plétkction @ B Ded d . : arni ]

fol I owi ng exaﬁﬂk%ﬁmﬂﬁb@ﬁmQBP@hﬂIﬂ@&h@ﬁmgﬁﬂ§%h@ﬁﬁeé§wﬁHE&&@¥C&&&“t'ng The
contents of allT references, patents and 20 publ'ished paftent applications
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Estrogen Recep Priogester one eﬁe gatrve and
HER-2 negative (t ITh Hleefné?ﬁcﬁl%ft%@)nvetﬁ%nathg@fbr&s@foﬁ@év'eﬂ&‘ aﬂ%gﬁfohé/ﬁoﬁ@ﬂ%f ol we

used Sil encer ive, Contro pli.ed Bi o ns. The
peabp R il EL A NS Rt RS A TG AN
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proliferati on,a8$a¥S (c.£, ABYLANG)IEADTh&Gk la o&%&ﬁ%ﬂﬂ%@d&&nﬁﬁhghu§'RNA Was
first m xed mntqﬂtran§ &etlon [ eag entIﬁQg M@Le added to the

wel T s useRTYE ST EE gt sk o Cetr e g PO s NELRHARER - n col | s
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were as follo MDA- MB- 231 cel I s at of 15DharmaFect” 1 per wel
whi | e BT-549 CBEPESat 0.05 p. 1 of DharnaFect 1 per well. Assays and Irbrary
screening were perforned at 50 nMfinal concentration of siRNAs. Efficacy
of transfection was further confirnmed by qPCR with control SMARTpool si RNA
reagents targeting PPl A and GAPDH genes (Dharmacon). 20 Hi gh-throughput

si RNA Screeni ng The whol e human genone siRNA |ibrary was purchased
from Dharmacon. The library was diluted 4 5 p.M Each well contained 4
SMARTpool si RNA reagents, each directed against a particular gene (four

si RNAs targeting the sane gene in a single well). Mre then 18,500 hunan
genes were targeted with this library. 4 p.1 of each set of 25si RNAs from
the I|brary pIates wer e transferred to 384 mell mast er pIates contarnrng 36
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(2007) Nature 446: 815-819).
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subunit 1, 80kDa (NCBP1), mRNA
Homo sapiens neuromedin U (NMU),

NMU 10874 NM_006681 51 & 52 | mRNA
Homo sapiens papilin, proteoglycan-like
PAPLN 89932 NM_173462 53 & 54 | sulfated glycoprotein (PAPLN), mRNA
Homo sapiens protocadherin 1 (PCDH1),
PCDH1 5097 NM 002587 55 & 56 | transcript variant 1, mRNA

Homo sapiens platelet-derived growth
factor beta polypeptide (simian sarcoma
viral (v-sis) oncogene homolog) (PDGFB),
PDGFB 5155 NM_002608 57 & 58 | transcript variant 1, mRNA

Homo sapiens phosphatase, orphan 2
PHOSPHO2 | 493911 NM_001008489 [ 59 & 60 | (PHOSPHO2), mRNA

Homo sapiens presenilin enhancer 2

PSENEN 55851 NM_172341 61 & 62 | homolog (C. elegans) (PSENEN), mRNA

Homo sapiens SATB homeobox 1 (SATB1),
SATB1 6304 NM 002971 63 & 64 | transcript variant 1, mBNA

Homo sapiens sorting nexin 11 (SNX11),
SNX11 29916 NM_013323 65 & 66 | transcript variant 2, mRNA

Homo sapiens spectrin, alpha, erythrocytic
SPTAI1 6708 NM 003126 67 & 68 | 1 (elliptocytosis 2) (SPTA1), mMRNA

Homo sapiens transmembrane protein 79
TMEM79 84283 NM_032323 69 & 70 | (TMEM79), transcript variant 1, mRNA

Homo sapiens transmembrane and
immunoglobulin domain containing 2

TMIGD2 126259 NM 144615 71 & 72 (TMIGD2), mRNA
Homo sapiens tubulin, beta 6 (TUBBS6),
TUBBG6 84617 NM 032525 73 & 74 | mRNA

Homo sapiens TYRO protein tyrosine
kinase binding protein (TYROBP), franscript

TYROBP 7305 NM 198125 75 & 76 | variant 2, mRNA

Homo sapiens YTH domain family, member
YTHDFA 54915 NM_017798 77 & 78 | 1 (YTHDF1), mRNA

Homo sapiens Zic family member 5 (odd-
ZIC5 85416 NM_033132 79 & 80 | paired homolog, Drosophila) (ZIC5), mRNA

Each of the accession numbers identified in Table 1, and their corresponding
sequences, are hereby incorporated herein by reference.

In various embodiments, the level of expression of at least 2,3,4,5,6,7, 8,9 or
5 10 biomarkers selected from the group of biomarkers listed in Table 1 is determined.

In particular embodiments, a predictive gene signature comprising a sub-
combination of 2 or more biomarkers selected from the group of biomarkers listed in
Table 1 is used. In various embodiments, the level of expression of at least 2, at least 3,
at least 4 or at least 5 biomarkers selected from the group of biomarkers listed in Table 1

10 is determined. For example, the predictive gene signature may include at least 2
biomarkers, e.g., DYSF and EDIL3; GNAT1 and ERGIC3; KRT24 and PAPLN;
MANSCI1 and PDGFB; PCDH1 and PDGFB; or PHOSPHO2 and PSENEN. In another
embodiment, the predictive gene signature may include at least 3 biomarkers, e.g.,
COL7A1, YTHDF1 and ZICS; CKLF, IL10 and TUBB6; CDC20, CFL1 and TMEM79;

15 HYAL2, NCBPI1 and SNX11; or CEP152, NCBP1 and SATB1. In another

embodiment, the predictive gene signature may include at least 4 biomarkers, e.g.,
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APBB2, CCL26, PSENEN and SATB1; ANG, JAM3, KLHL17 and PAPLN; ITFG3,
MAD2L1BP, NMU and PDGFB; SPTA1, TYROBP, SNX11 and PSENEN; GRAMDA4,
GNATI1, TMIGD2 and YTHDF1; or GRAMD4, HYAL2, PHOSPHO?2 and TUBB6. In
another embodiment, the predictive gene signature may include at least 5 biomarkers,

5 eg., CCL26, CDC20, ERGIC3, EDIL3 and PCDH1; DYSF, NMU, PHOSPHO2,
PSENEN and SNX11; APBB2, CKLF, CYP4F3, TUBB6 and YTHDFI; or CEP152,
MAD2LI1BP, SPTAL, TMEM79 and ZICS.

In particular embodiments, the predictive gene signature may include 2 or more
of biomarkers ABI3, ANG, APBB2, CCL26, CDC20, CEP152, CFL1, CKLF, COL7A1,
10 CYP4F3, DYSF, GNATI1, GRAMD4, HYAL?2, IL10, ITFG3, JAM3, KLHL17, KRT24,
MAD2L1BP, MANSCI1, MOBKLIB, NCBP1, NMU, PCDH1, PHOSPHO2, SPTAI,
TMIGD2, TYROBP, ZIC5, ERGIC3, PDGFB, PSENEN, SATBI1, SNX11, TMEM79
and YTHDF1, e.g., ABI3 and ANG; APBB2 and CCL26; GNAT1 and GRAMD4; IL.10
and ITFG3; MACSCI1 and MOBKL1B; NMU and PCDH1; or TYROBP and ZIC5. In
15  other embodiments, the predictive gene signature includes at least 3 of the previously
recited biomarkers, e.g., ABI3, ANG and APBB2; CCL26, CKLF and COL7A1; DYSF,
GNATI1 and HYAL2; JAM3, KLHL17 and KRT24; NCBP1, NMU and PCDHI1;
SPTA1, TMIGD2 and TYROBP; or ZIC5, MAD2L1BP and CDC20. In other
embodiments, the predictive gene signature includes at least 4 of the previously recited
20  biomarkers, e.g., ABI3, ANG, APBB2 and CCL26; CEP152, CFL1, CKLF and
COL7A1; KRT24, MANSC1, MOBKLI1B and SPTA1; TYROBP, TMIGD2,
PHOSPHO?2 and NMU; ABI3, GNATI, KLHL17 and SPTA1; or CEP152, HYAL2,
PCDH1 and TMIGD2. In yet further embodiments, the predictive gene signature
includes at least 5 of the previously recited biomarkers, e.g., CKLF, COL7Al,
25 GRAMD4, JAM3 and PCDH1; APBB2, CEP152, DYSF, IL10 and TYROBP; CYP4F3,
HYAL2, ITFG3, KLHL17 and KRT24; NCBP1, SPTAI, TMIGD2, IL10 and JAM3; or
CCL26, PHOSPHO2, SPTA1, TMIGD2 and ZICS5.

In other embodiments, the predictive gene signature may include 2 or more of

biomarkers ERGIC3, PDGFB, PSENEN, SATB1, SNX11, TMEM79 or YTHDF1, or

30  any sub-combination thereof, e.g., ERGIC3 and PDGFB; ERGIC3 and PSENEN;
ERGIC3 and SATB1; ERGIC3 and SNX11; ERGIC3 and TMEM79; ERGIC3 and
YTHDF1; PDGFB and PSENEN; PDGFB and SATB1; PDGFB and SNX11; PDGFB
and TMEM79; PDGFB and YTHDF1; PSENEN and SATB1; PSENEN and SNX11;
PSENEN and TMEM?79; PSENEN and YTHDFI1; SATB1 and SNX11; SATBI and

35 TMEM?79; SATBI1 and YTHDF1; SNX11 and TMEM?79; SNX11 and YTHDF1; or
TMEM79 and YTHDF1. In other embodiments, the predictive gene signature includes
at least 3 biomarkers, for example, ERGIC3, PDGFB and PSENEN; SATBI1, SNX11

27
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and TMEM79; SNX11, TMEM79 and YTHDF1; or ERGIC3, PDGFB and SATBI1. In
further embodiments, the predictive gene signature includes at least 4 biomarkers, for
example, ERGIC3, PDGFB, PSENEN and SATB1; SNX11, TMEM79, YTHDF1 and
ERGIC3; or ERGIC3, PDGFB, PSENEN and YTHDF1. In further embodiments, the
predictive gene signature includes at least 5 biomarkers, for example, ERGIC3, PDGFB,
PSENEN, SATBI1 and SNX11; ERGIC3, PDGFB, PSENEN, SATB1 and TMEM79; or
PSENEN, SATBI1, SNX11, TMEM79 and YTHDF1. In yet further embodiments, the
predictive gene signature includes at least 6 biomarkers, for example, ERGIC3, PDGFB,
PSENEN, SATBI1, SNX11 and TMEM79; PDGFB, PSENEN, SATBI1, SNX11,
TMEM?79 and YTHDF1; or ERGIC3, PSENEN, SATB1, SNX11, TMEM79 and
YTHDF]1. In yet another embodiment, the predictive gene signature includes 7
biomarkers, for example, ERGIC3, PDGFB, PSENEN, SATB1, SNX11, TMEM79 and
YTHDFI.

In various embodiments, the biomarker is not one or more of SPTA1, PAPLN,
PCDHI1, TMIGD2 and/or KRT24. In a particular embodiment, the biomarker is not
SPTA1, PAPLN, PCDHI, TMIGD2 and KRT24. In one embodiment, the biomarker is
not SPTA1. In another embodiment, the biomarker is not PAPLN. In another
embodiment, the biomarker is not PCDHI1. In an alternative embodiment, the biomarker
is not TMIGD2. In yet another embodiment, the biomarker is not KRT24.

In particular embodiments, the predictive gene signature may include 2 or more
of biomarkers ABI3, ANG, APBB2, CCL26, CDC20, CEP152, CFL1, CKLF, COL7A1l,
CYP4F3, DYSF, GNAT1, GRAMD4, HYAL?2, IL10, ITFG3, JAM3, KLHL17,
MAD2L1BP, MANSCI1, MOBKLIB, NCBP1, NMU, PHOSPHO2, TYROBP, ZICS,
ERGIC3, PDGFB, PSENEN, SATBI1, SNX11, TMEM79, YTHDF1, EDIL3 and
TUBBSG, e.g., ABI3 and ANG; GRAMD4 and HYAL2; NMU and PHOSPHO2; ZIC5
and PSENEN; or SNX11 and MOBKLIB. In other embodiments, the predictive gene
signature includes at least 3 of the previously recited biomarkers, e.g., APBB2, CDC20
and CKLF; COL7A1, DYSF and GNAT1; NCBP1, SATBI and EDIL3; PSENEN,
DYSF and GNAT1; MANSCI, ZIC5 and CFL1; or CKLF, GRAMD4 and NMU. In
other embodiments, the predictive gene signature includes at least 4 of the previously
recited biomarkers, e.g., ANG, CCL26, CEP152 and JAM3; APBB2, CYP4F3, ITFG3
and TYROBP; CYP4F3, MANSCI, PDGFB and YTHDF1; TUBB6, DYSF,
PHOSPHO?2 and CDC20; or CKLF, KLHL17, HYAL2 and ZICS5. In yet further
embodiments, the predictive gene signature includes at least 5 of the previously recited
biomarkers, e.g., IL10, CEP152, COL7A1, TYROBP and ERGIC3; TMEM79, SNXI11,
PSENEN, GNAT1 and GRAMD4; JAM3, SNX11, KLHL17, MOBKLIB and ERGIC3;
or NMU, PHOSPHO2, PDGFB, CFLI1 and ANG.
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In various methods and or kits of the invention, the biomarker is not ABI3, is not
ANG, is not APBB2, is not CCL26, is not CDC20, is not CEP152, is not CFL1, is not
CKLF, is not COL7A1, is not CYP4F3, is not DYSF, is not GNATI, is not GRAMD4,
is not HYAL?2, is not IL10, is not ITFG3, is not JAM3, is not KLHL17, is not KRT24, is
not MAD2LI1BP, is not MANSCI1, is not MOBKLI1B, is not NCBP1, is not NMU, is not
PCDH1, is not PHOSPHO?2, is not SPTAI, is not TMIGD2, is not TYROBP, is not
ZICS5, is not ERGIC3, is not PDGFB, is not PSENEN, is not SATB1, is not SNX11, is
not TMEM79, is not EDIL3, is not PAPLN, is not TUBB6 and/or is not YTHDF1.

Any suitable analytical method, can be utilized in the methods of the invention to
assess (directly or indirectly) the level of expression of a biomarker in a sample. In
some embodiments, a difference is observed between the level of expression of a
biomarker, as compared to the control level of expression of the biomarker. In one
embodiment, the difference is greater than the limit of detection of the method for
determining the expression level of the biomarker. In further embodiments, the
difference is greater than or equal to the standard error of the assessment method, and
preferably the difference is at least about 2-, about 3-, about 4-, about 5-, about 6-, about
7-, about 8-, about 9-, about 10-, about 15-, about 20-, about 25-, about 100-, about 500-
or about 1000-fold greater than the standard error of the assessment method. In some
embodiments, the level of expression of the biomarker in a sample as compared to a
control level of expression is assessed using parametric or nonparametric descriptive

statistics, comparisons, regression analyses, and the like.

In some embodiments, a difference in the level of expression of the biomarker in
the sample derived from the subject is detected relative to the control, and the difference
is about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about 40%,
about 50%, about 60%, about 70%, about 80%, or about 90% less than the expression
level of the biomarker in the control sample.

The level of expression of a biomarker, for example, as set forth in Table 1, in a
sample obtained from a subject may be assayed by any of a wide variety of techniques
and methods, which transform the biomarker within the sample into a moiety that can be
detected and/or quantified. Non-limiting examples of such methods include analyzing
the sample using immunological methods for detection of proteins, protein purification
methods, protein function or activity assays, nucleic acid hybridization methods, nucleic
acid reverse transcription methods, and nucleic acid amplification methods,
immunoblotting, Western blotting, Northern blotting, electron microscopy, mass
spectrometry, e.g., MALDI-TOF and SELDI-TOF, immunoprecipitations,

immunofluorescence, immunohistochemistry, enzyme linked immunosorbent assays

29
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(ELISASs), e.g., amplified ELISA, quantitative blood based assays, e.g., serum ELISA,
quantitative urine based assays, flow cytometry, Southern hybridizations, array analysis,
and the like, and combinations or sub-combinations thereof.

In one embodiment, the level of expression of the biomarker in a sample is
5 determined by detecting a transcribed polynucleotide, or portion thereof, e.g., mRNA, or

cDNA, of the biomarker gene. RNA may be extracted from cells using RNA extraction
techniques including, for example, using acid phenol/guanidine isothiocyanate
extraction (RNAzol B; Biogenesis), RNeasy RNA preparation kits (Qiagen) or PAXgene
(PreAnalytix, Switzerland). Typical assay formats utilizing ribonucleic acid

10 hybridization include nuclear run-on assays, RT-PCR, quantitative PCR analysis, RNase
protection assays (Melton ef al., Nuc. Acids Res. 12:7035), Northern blotting and in situ
hybridization. Other suitable systems for mRNA sample analysis include microarray
analysis (e.g., using Affymetrix’s microarray system or [llumina’s BeadArray

Technology).

15 In one embodiment, the level of expression of the biomarker is determined using
a nucleic acid probe. The term "probe”, as used herein, refers to any molecule that is
capable of selectively binding to a specific biomarker. Probes can be synthesized by one
of skill in the art, or derived from appropriate biological preparations. Probes can be
specifically designed to be labeled, by addition or incorporation of a label. Examples of

20 molecules that can be utilized as probes include, but are not limited to, RNA, DNA,

proteins, antibodies, and organic molecules.

As indicated above, isolated mRNA can be used in hybridization or amplification
assays that include, but are not limited to, Southern or Northern analyses, polymerase
chain reaction (PCR) analyses and probe arrays. One method for the determination of

25  mRNA levels involves contacting the isolated mRNA with a nucleic acid molecule
(probe) that can hybridize to the biomarker mRNA. The nucleic acid probe can be, for
example, a full-length cDNA, or a portion thereof, such as an oligonucleotide of at least
about 7, 10, 15, 20, 25, 30, 35, 40, 45, 50, 100, 250 or about 500 nucleotides in length
and sufficient to specifically hybridize under appropriate hybridization conditions to the

30  biomarker genomic DNA. In a particular embodiment the probe will bind the biomarker
genomic DNA under stringent conditions. Such stringent conditions, for example,
hybridization in 6X sodium chloride/sodium citrate (SSC) at about 45° C., followed by
one or more washes in 0.2X SSC, 0.1% SDS at 50-65° C., are known to those skilled in
the art and can be found in Current Protocols in Molecular Biology, Ausubel et al., eds.,

35  John Wiley & Sons, Inc. (1995), sections 2, 4, and 6, the teachings of which are hereby
incorporated by reference herein. Additional stringent conditions can be found in
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Molecular Cloning: A Laboratory Manual, Sambrook et al., Cold Spring Harbor Press,
Cold Spring Harbor, N.Y. (1989), chapters 7, 9, and 11, the teachings of which are
hereby incorporated by reference herein.

In one embodiment, the mRNA is immobilized on a solid surface and contacted
5 with a probe, for example by running the isolated mRNA on an agarose gel and
transferring the mRNA from the gel to a membrane, such as nitrocellulose. In an
alternative embodiment, the probe(s) are immobilized on a solid surface, for example, in
an Affymetrix gene chip array, and the probe(s) are contacted with mRNA. A skilled
artisan can readily adapt mRNA detection methods for use in determining the level of
10 the biomarker mRNA.

The level of expression of the biomarker in a sample can also be determined
using methods that involve the use of nucleic acid amplification and/or reverse
transcriptase (to prepare cDNA) of for example mRNA in the sample, e.g., by RT-PCR
(the experimental embodiment set forth in Mullis, 1987, U.S. Pat. No. 4,683,202), ligase

15  chain reaction (Barany (1991) Proc. Natl. Acad. Sci. USA 88:189-193), self sustained
sequence replication (Guatelli et al. (1990) Proc. Natl. Acad. Sci. USA 87:1874-1878),
transcriptional amplification system (Kwoh et al. (1989) Proc. Natl. Acad. Sci. USA
86:1173-1177), Q-Beta Replicase (Lizardi et al. (1988) Bio/Technology 6:1197), rolling
circle replication (Lizardi ef al. , U.S. Pat. No. 5,854,033) or any other nucleic acid

20 amplification method, followed by the detection of the amplified molecules. These
approaches are especially useful for the detection of nucleic acid molecules if such
molecules are present in very low numbers. In particular aspects of the invention, the
level of expression of the biomarker is determined by quantitative fluorogenic RT-PCR
(e.g., the TagMan™ System). Such methods typically utilize pairs of oligonucleotide

25  primers that are specific for the biomarker. Methods for designing oligonucleotide

primers specific for a known sequence are well known in the art.

The expression levels of biomarker mRNA can be monitored using a membrane
blot (such as used in hybridization analysis such as Northern, Southern, dot, and the
like), or microwells, sample tubes, gels, beads or fibers (or any solid support comprising

30  bound nucleic acids). See, for example, U.S. Pat. Nos. 5,770,722, 5,874,219, 5,744,305,
5,677,195 and 5,445,934, the contents of which as they relate to these assays are
incorporated herein by reference. The determination of biomarker expression level may

also comprise using nucleic acid probes in solution.

In one embodiment of the invention, microarrays are used to detect the level of
35  expression of a biomarker. Microarrays are particularly well suited for this purpose

because of the reproducibility between different experiments. DNA microarrays provide
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51225 NM 016428 Hono zapi e= AEl fam |y, menber 3(ABI), tranDcri pt
variant1l, nRI TA nRNA Sequence

TCCTATCCAEGCIROATINECCCTGTCCCl TGGTGACT CATCCCTGAGCTI CCCAABGRASRIGRORACCCT
CTGCCCTTTCCTCCCGCCT TCCATGAGT GGAAAAT CCACCT CCGCCCCCTATAGCAGGCCAGCCCCCTTC
CTCCCCAGT CTCCGACCCCAT CCCCCAGCCGACCAGT TTCCT CTCCAGGACCAGEGAGCAATCACAGCT G
CCCCGACCTTGGCT TCCTCTGCTGGEGT GGGAT TGGEEEECT GGGCCCCCAAAT GGECCCCTGGECTTCCCCC
TTCCTCTGGGCAGCGGACAGAGAGACACAGGCT CGCGGAGCAGGACTGACTTCCTCT TGT CCCGGAATGA
GCATGCCTGCCCT TTGCAAGCAGGT TTGGGT CI CACGCAGAGGAAACCAAAAGCAATAAGAGGGAGGGAA
GCCAGAGCAACCAATE GAAEEEIA ¢ A ACNOAGRECC
TCEEEEGT GAT a@iu%ﬁ%ﬁéﬂ%% WWA%Q (AOEECG
CAACCACAGT %A

AAGGOGCTGGAGERE @@@?@@é&fm@ﬂ&?

ﬁgmmwﬁﬁ%@%mww%%ﬁ W

GGAGACCCCT CAAEP eI Y DA GGACK T FEAEATEAAT R B HEAGCTGTC

SreTrosa: R B ST R T
CGTCTTCCCTGECCT \G GGIGICGEGT , GC
useful for determining the gene expression profile for a large number of RNA's in a

10 sample.

Expression of a biomarker can also be assessed at the protein level, using a
detection reagent that detects the protein product encoded by the mRNA of the
biomarker, directly or indirectly. For example, if an antibody reagent is available that
binds specifically to a biomarker protein product to be detected, then such an antibody

15  reagent can be used to detect the expression of the biomarker in a sample from the
subject, using techniques, such as immunohistochemistry, ELISA, FACS analysis, and
the like.

Other known methods for detecting the biomarker at the protein level include
methods such as electrophoresis, capillary electrophoresis, high performance liquid
20 chromatography (HPLC), thin layer chromatography (TLC), hyperdiffusion
chromatography, and the like, or various immunological methods such as fluid or gel
precipitation reactions, immunodiffusion (single or double), immunoelectrophoresis,
radioimmunoassay (RIA), enzyme-linked immunosorbent assays (ELISAs),

immunofluorescent assays, and Western blotting.

25 Proteins from samples can be isolated using a variety of techniques, including
those well known to those of skill in the art. The protein isolation methods employed
can, for example, be those described in Harlow and Lane (Harlow and Lane, 1988,
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, New York).

30 In one embodiment, antibodies, or antibody fragments, are used in methods such
as Western blots or immunofluorescence techniques to detect the expressed proteins.
Antibodies for determining the expression of the biomarkers of the invention are
commercially available. For example, ERGIC-3 specific antibodies are commercially
available from Santa Cruz Biotechnology, Inc. (ERGIC-3 (P-16) Antibody and ERGIC-

35 3 (Y-23) Antibody) and Sigma Aldrich (HPA015968, AV47209, HPA015242,
SAB4502151). PDGFB specific antibodies are commercially available from Santa Cruz
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ACCT CCAGCCCCACCT CTCCCCAGCT CCTTGGACCCACCT CCTCCACCAGCAGCCGI CGAGGTGT TCCAG
CGGCCT CCCACGCT GGAGGAGT TGT OCCCACCCCCACCGGACGAAGAGCT GCCCCTGCCACTGGACCTGC
CTCCTCCTGZoCeRORHBAT GGAGAT GAAT TGEGEGECT GCCT CCACCCCCACCAGGATT/IISBGEOTEAT GA
GCCCAGCT GEGT GCCTGCCTCATACT TGGAGAAAGT GGTGACACT GTACCCATACACCAGCCAGAAGGAC
AATGAGCTCTCCTTCTCTGAGGGECACTGICATCTGI GTCACT CGCCGCTACT CCGATGGCT GGT GCGAGG
GCGT CAGCT CAGAGGGGACTGGATTCTTCCCT GEGAACT AT GT GGAGCCCAGCT GCTGACAGCCCAGEEC
TCTCTGGEECAGCT GATGT CTGCACT GAGT GGEGT TTCATGAGCCCCAAGCCAAAACCAGCTCCAGT CACAG
CTGGACTGGEGTCTGCCCACCTCTTGEECTGTGAGCTGI GI TCl GTCCTTCCT CCCAT CCGGAGCGAGAAGG
GGT CCT GGCCAGABACAAID IORA TECAGACEOGF BTG AGH HCBAGAMACONRGANGTA TG

TCAACAGAGGACCOCT AGTIICATL GRETOHGHEEE PRIABSE
T L S e S

TACCCACAAAGT GTAGLBUAICATL ¢ ARTOCACREACTRENIT GRRS3GCAINIGACTDCAMGHE Gy WaY TT

-Il\-/AEL Qd_rgEFéEl P!TiG?éQE:ﬁ%}{.}RG\IéSE(HTSEA}L!L%RVHE A:C( 6%%%&%%&R%ﬁ%@%%@ WA “vei%%%%%‘ﬂ/‘i%”ce
HTL RM&QGAAL@@&-@%?E%NMW%@W%@W% EYFPYCRRP
L NEGCL DDl GHGI Xk BBQ)SHEGTH SRES! HAMTBASAELGRPRR| BRI PYYRDEBNKAASSASS

L ASA@AEW%EE&@%@P&P&&B%@E%H&EE%}{ @é@@ﬁ@@%ﬁk@ﬁ RRPDREL Rl PLDLPPP
(

PPLDGDEL GLPPPPPG-GPDEPSVWPASYLEKVWTLYPY T S( LSFSEGIVI CVTRRYSDGWCEGVS
SEGTG:FPG\IYVF_'?Ibg@% lél:g@l p@@(@)gld Abnova Corporation (Catalog Nos. PAB6362 and

10 H00029916-B01). TMEM79 Antibodies are commercially available from, for example,
Abcam (Catalog No. ab81539) and Sigma Aldrich (Catalog No. SAB2102475). Finally,
YTHDF1 antibodies are commercially available from, for example, Abnova Corporation
(Catalog No. PAB17446), Aviva Systems Biology (Catalog No. ARP57032_P050) and
Santa Cruz Biotechnology (Catalog No. sc-86026).

15 It is generally preferable to immobilize either the antibody or proteins on a solid
support for Western blots and immunofluorescence techniques. Suitable solid phase
supports or carriers include any support capable of binding an antigen or an antibody.
Well-known supports or carriers include glass, polystyrene, polypropylene,
polyethylene, dextran, nylon, amylases, natural and modified celluloses,

20 polyacrylamides, gabbros, and magnetite.

One skilled in the art will know many other suitable carriers for binding antibody
or antigen, and will be able to adapt such support for use with the present invention. For
example, protein isolated from cells can be run on a polyacrylamide gel electrophoresis
and immobilized onto a solid phase support such as nitrocellulose. The support can then

25  be washed with suitable buffers followed by treatment with the detectably labeled
antibody. The solid phase support can then be washed with the buffer a second time to
remove unbound antibody. The amount of bound label on the solid support can then be
detected by conventional means. Means of detecting proteins using electrophoretic
techniques are well known to those of skill in the art (see generally, R. Scopes (1982)

30 Protein Purification, Springer-Verlag, N.Y.; Deutscher, (1990) Methods in Enzymology
Vol. 182: Guide to Protein Purification, Academic Press, Inc., N.Y.).

Other standard methods include immunoassay techniques which are well known
to one of ordinary skill in the art and may be found in Principles And Practice Of
Immunoassay, 2nd Edition, Price and Newman, eds., MacMillan (1997) and Antibodies,

35 A Laboratory Manual, Harlow and Lane, eds., Cold Spring Harbor Laboratory, Ch. 9
(1988), each of which is incorporated herein by reference in its entirety.
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Hono zapi ens angi ogeni n, ri bonucl eare, RNaze fam |y, 5(ANG), tra=cri pt
variant 2, MRNA ANG 283 NH 001097577 MRNA Sequence

TCCAGGT TGRAACRACTIBEAACCCATCTCCAGGAACAAACAGCT GGAACCCAT CT ECTERIGABRBEEAAA
CTGCCAGATTTTTGTAAGATTCTTCCT CCTGGGAGCCT GT GT TGGAAGAGAT GGT GATGGEGCCT GEECGT
SUBSTI TUTE SHEET (RULE 26) WO 2012/ 129100PCT/ US2012/ 029479

| TTGTTGITGA CTI CA GCTGGGT CTGGGT CTGACCCCACCGACCCTGECI CAGGATAACTCCAGGTAC
ACACACTTCCTGACCCAGCACTAT GAT GCCAAACCACAGGGECCGEGGATGACAGATACT GTGAAAGCATCA
| GAGGAGACGGGEGECCT GACCT CACCCTGCAAAGACATCAACACATTTAI TCATGECAACAAGCGCAGCAT
CAAGGCCAT CT GT GAAAAGHBGAATISSAAADSUN CACAGAGRAAACE THASHA DANGBAAGT UTRETTI C

T
GTAACCA Cejicitosi GA
ACAGT GGT GGCAAGARJUmpOr H{sBCAA Gﬁﬁﬁﬁﬂﬁfﬁﬁﬂh@ﬁITﬁﬁﬁﬂﬁﬂiGﬁﬁh@ﬁGA

CAACATGT TT%T&%B%%G&TQIQBE@N&&% s iRl 1at§’&m%<§ftﬂ@§ﬂo§é &d
protein sequence g%NELGMLLLV LG GLTPPT A SRYTHF

PQG
RDDRYCES| MRREG SO AT ER TheAr eeerik RERIYAY sﬁ@vnples of indirect
| TCKL HGGSPWPREXYRATH G RNMSOEERGh vy DR FARRFA( SEQubis didly Mhel ARBE ndrryl
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B, menber 2( APBB. 2 NA Sequ
GCCAAAGCCT GCABIRARSF @éﬂ%@@f@&@&%@l CCCTGCGCGGGACH CGCGGAACGGCACI GAGC

) oo T A S M
ACT GGT TGGAGT TaxTaT tmarrinacirbdrGrosronstictd AndoAT GIrarhaTaiednGrGRECAG
CCGTGGAACAGAAAGHTT TRETASA TCEAMMMTICSA AARAGAPMECT GHE T EAAMASEE GAGGTCAC

AATAATTTAA GATCGATCTCTTI ATT TTAA
AT TG S s e%%m
CTCAGTCTTTCCTRBREBARITEG QD
CTGTTGTcqgm@g;ﬁ@ﬁymmmmmgx@@ﬁmﬁccmmccmTGCTGACGCCTGGTGATCC

ATGA CAGAAGTACTI CCAGCTGACTCAGGTG TGACACCTTGECAGTA TTATGECCAGCAGCGEGAACTA
CAGACGT CACAAAT CCGANQAGDTOA BROA ] GﬁﬁmﬁAMGﬁdﬂKEWmEWCCCACAATGA

ACTGTTGAACGCT %@@MATAT
CCACT ARCT AACA %

CTGCCAACATCAAHFEST

CCCCAACAAAAAGM»%MﬁigﬂﬁhNﬁﬁ@@A@mﬁgiﬁnACAﬁAA@WEC%@A TMAGAGGEIMAAGAGCCC
OTATCAC CT AR bR Wb oeliol %ﬁ‘ﬁ%ﬂ%&mﬁ&%
CCAAACAGACCCGnﬁﬁ@mA@E@Eﬁ@ﬁﬂﬁﬁﬁ&@ﬁﬁh&@%ﬁ@ﬁ@ﬁ@A@ﬁGﬂ@NIomt:

AGAGAAAT CCCAGEERS ’6‘ A éeew‘ SAHETRECH

AGGAT@TCC@%&W%% AR RGNS %‘}S}&E@GCGA
| GAGGAGTCCAGCT GGACAA @E@*ﬁ@@{@%ﬁﬁ CCCAAGACA CACCCAGCTCCCCGGATGAAACAGATAI A
| GGAGTGATCACTEVTH# GGCTGGAAAAGAGT CAGTGACATI GCCG
GGACCTATTATTGGCA y CAACGECO T TCT
AT T A A e P A e R R AR T
GCAGCCACTGT T ARetracheCrAAGH O AMAGAGTT fraaambmrat RardeTonteniamatar 6heT GA
AACI MWAT%@%%QWI@M@%EHM@OFGT$W@@%G%WG G

ecaseee

| TTI GCTGTGCGT | Cgﬁ%%%%%%ﬂﬁ%%%ﬁ%? GIG T
GCGGTCAACAA T \ TTGEG

GAGAGGGGAAAG&@AWA&W@(M@A@@AWTG@Z@QQ%C@@ @e@e@@@me@me@me

CGT GCTGCAGT CRCAGRDEAT CECCCRACAAATERLCEARAT TTT
T AT W@%&%@%ﬁm%@%@%\%@%ﬁﬁm
GGOCT GCAGCT COf HACAGEARRSBECCART GHGAABOF VGAT BT CCE TorduGmmiGATOXPUSAATA

AAGACTGACETGiﬁ@&}%%%MiﬁH%g&&i&ﬁ%@ﬁA&%LGEECATGITACCTGTAGACAAACCAGTCEEAA
| GGATATTTTGAACAGTGCCATAGAAAATCTI ATGACCTCATCCAACAAGGAGGACTGECTG CAGTGAA
CATGAACEWGEiTGATGG@ﬂGi@B@A@FGEGAﬁﬁﬁﬁﬁﬁ%AAﬂ@&Nﬂﬁ&A@ﬂ@EﬁAﬁﬁﬁmKkﬁkEﬁ%mﬂGﬁ

CGTGT COCAJST CGf Gohred i AT Gl i Ape e SG%CACGG

e

CCACCGCCAGCAGAI TCAGTAACCAGAAGAG CACAACCAATGTAAAACGAGEEGTCTTATCCCTCATI G
ACACTTTGAAACAGAAACGCCCTGTCACCGAAATGCCATAGCTGCACAIGCAAAAGGACTCGGCTATTIA
SUBSTI TUTE SHEET (RULE 26)
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CCTGAAGATTGACTAGCTACACTAAAGAAAAT GAACT CCGCCATCCGACCTTCCATCCAGT TGCTGATGC
TTTGICT TORGARGRARTIDACCCT TAACCAAGCAGT GT TAGACAAGCATGT TCTCT @GTURIGRGAETCATC
ATGTGATATGAAAAGA AGCATGAATAATTTTTTTTGCTGTAAGT TACATCATGCGCAGTGGAAGGTCTTT
TTCTTATTGTAAATATTGT GAACATTACT TAACT TCACACACACACAGAGAAGAGT GT GECCCCACCCCT
CCTAGTGAACT AACGCTGCCGT CCTTGGAATGAATGATGCGTGAGT TAGT TTCACTGTCTTCTTGECTGEA
CCTGTCACAAGCAACCTTTAAGTCCTACAGCACTTTGCCCTA TTI CAACATTGGAGTAGGECACTGCATA
GCAGATACCATTGAATTGCTGTAAAAATAGGATGCCGAGI TTGTGTTTTA_ATTTTTCATAAAATTGA_ACC
TGT TGGT TGACAAARTIICHAH (ST, iR TATCAG TATINGAARLCAACOhGBUAGCETRRICCIBGACAAGCT CTT

TGACACATGGA ANy RS AAAAATGAAACTTCAAA_ATT
GATGAAAAACT. AOXSA%%I ?gébxAiqg'IQ'%IAAAAf%&:B‘g:a-ﬁl;lCAAA%'?'ta GC@SI'%'?%T TTTCCGATGGTTTTCAAAC
TGATTATTTTTAAAAGAGAEIAAT AAMATLATIARATESGATHE TISEITH NN A B ol AN bR CTHSCCT

TACracTATCAGE O A A R IS s
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éTGéTGGTGT @% $t£55€a@’5@€ﬁ%15{[16i [ AT AT 62T &T@H@%Hc@ﬁﬁéﬁ@?ﬂaﬁ@g@%bg\%
TMTATTA@ATT@%T%%%%%% %%%E‘ﬁ“hr%% TTGAAG
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TTAGAAT T CCCT ACARDOAC GoaCA e TIOT b AT T e ACCEACT EETAPTOAY GATEGF ECC
TATCTAAGTGCAGEACTEN bich CERARMISah BT WG Tl ACASRECAGGAT TCTACATTCA
CAGCCTGTTCCATCTACGAGATTTTCCAGATGCTACT TGTGGTAGACATTCCTAACTCATGGTACTTAGC
CACCAGAGAT CAT GAT GHAATEHAGTGEST BERRTHT GFACTTGEGATT GREAAGAATTTEGATIGAGGEGGT G
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(,)-l
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ATTATGT TAAAG%@M@J'BGVK@&@%W SENCTEEPATCOROANAAR TMM&M@M@'{E@TM AT

T ﬂmfwgé% ST
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CATTGCCT ET GGCA
A st R AT o)
CTCCTTGGCAACAREIET REASEyAE F3:DA nnm‘her EACTAA

AGCACT GCTTGGIdaGTeE GAEHRT STCRACCEERGATAAATERPTEATRTOATCRAAGAGATAIIATACATG

N CrarCrrarT el ?W@%@%%T%ﬁ%@%%&%%
CACTGCTACET CTERPETAUnanc(oA cetrqeatapettp AT R A ERAGS
CCAT T GCCCT CLAASSBhSTAAGKINT alt T€asTTnE @ rle ‘HGIAIWIH@AT@ CECABGEA Eh GLASECACA

AACTCCTCAAGAT;
WTMUHW%%%%@FW&W
AAAGTTTAACT T Calrthrer gerienpisdiemEaT A Ao
CTCCAGA&A&TGEA@BII@@G@FWHE@]HBT@GMBE MMTTEG@'@&B%CCACTT
TTACACATTY: TTTATCTGA
AT T T AGT AT A ek ek e e e e e e A AT AT T
CCTCAGACTTCTTtymotphiea e eAdts AR TRaaped CAMT TG PLAMT ST ACTIRCATRIME T GCC
TGGTAAGAACT AGGHAGEAACTETEABAT THT EH6pT AATACKET GEAGH TABTE TG SATTAGAABGCC
AGCTGGCCTTCCGGACATAGAAGCCTATI TAG CACCAACTCGAG CTTI TGTAAGCGGTCTI GCTAGGA
TTGTGATATTTTAGCACGAAGAAGT TTATCACTTCCTTTAAGAACCT GACATCAAAGAATAAAGAATAGA
GGTGTACACACACTAA ATCCAAAAT GAAAGGT AACT AGABAAATCAGT TGAATCTGGTTTAGCTTAACTG
TTAGGCGCAGGAAGGCAGATAAACAGAAT TTAAAGT ATGTCCCCGCTTTTTGTTCATCTTGCACTTCCAC 51
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AGTGGTTTCTCl CTAGTCAGTAACAAAAI TTCATTATGGTTTCAGGCATTATATGGTGGTAAATAATTTC
AGATTAAAAATGTIGT TTGCTATTGGAGTATCTGAATACTAGTAATTTCATTATTTAGAATTTTGCAGCAC
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MRNA Sequence
GAGGCGTAAGCCAGGCGT GTTAAAGCCGGT CGGAACT GCT CCGGAGGEGCACGGGECTCCGTAGGCACCAAC
TGCAAGGAGEOCT OG0T GCGGGCGCT CCCAT GGCACAGT TCGCGT TCGAGAGT BATTRBAACTBACT G
CTTCAGCT GGAT GCACCCAT CCCCAAT GCACCCCCT GCGCGCT GGCAGCGCAAAGCCAAGGAAGCCGCAG
GCCCGGRCCCCCT CACCCAT GCGEGRCCGCCAACCGAT CCCACAGCGCCGRCAGGACT CCGGECCGAACTCC
TGGCAAAT CCAGT TCCAAGGT TCAGACCACT CCTAGCAAACCT GGCGGT GACCGCTATATCCCCCATCGC
AGT GCT GCCCAGAT GGAGGT GGCCAGCT TCCTCCT GAGCAAGGAGAACCAGCCT GAAAACAGCCAGACGC
CCACCAAGAAGGAACAT CAGAAAGCCT GGGCT TTGAACCT GAACGGT TTTGATGTAGAGGAAGCCAAGAT
WTWMWWWMMI@WMMIWA@&
CAAAAGECCACTCLT, feasen Eﬁ%ﬂ%@%&ﬁﬁ@ﬁ%&%‘@ SFHECTCG
ATGCGCCTGAAAT TGACTATTA GAACCTTGIGGAT TGGAGT TCTGGGAAT GT ACT GGCCGT
GGCACTGGACAA ﬂ@CTGTGGAGTGCAAGCTCTGGTGACATCCTGCAGCTTTTGCAAATGGAG
BRI SR
GTGCTGAGGTGCAGCTA GO CoA

AGTGGEGCTCCC M@T@X&&@WA@Q@@F@F@@&@F@G TP@M!@@WP@I*@@A@WP@ACCACCAT
GATGTTCGGGTAGRAGAR @M@ﬁw

m&%@%@%@@%%@ e

TGTCCCT GGCAGRIGAATID eneteds
TGTGCTCT mﬁ@@@f@@ﬁ@ﬁ%ﬁ@%ﬁﬁﬁ@ﬁ%ﬁ@ﬁﬁm@%@ CCCCA

10 contains such a polymorphism is indicative of sensitivity of said tumor to treatment with

eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof. In yet another
aspect, the present invention is directed to methods for treating a subject having breast
cancer with eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof by
identifying whether a sample derived from said subject has at least one gene, selected

15  from the group of biomarkers set forth in Table 1, which contains a polymorphism
resulting in reduced expression and/or function of the encoded protein and administering
a therapeutically effective amount of eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate) to the subject when the polymorphism is
identified.

20 In another aspect, the present invention provides methods for determining
whether eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g.,
eribulin mesylate), may be used to treat a subject having breast cancer by determining
and/or identifying whether the subject carries at least one gene, selected from the group
of biomarkers set forth in Table 1, which contains a null mutation, wherein the presence

25  of'a null mutation in at least one gene is indicative that eribulin, an analog thereof, or a
pharmaceutically acceptable salt there, will be effective in treating the subject. In
another aspect, the present invention provides methods for predicting whether eribulin,
an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate),
may be used to treat a subject having breast cancer by assaying a sample derived from

30  the subject to determine whether the subject carries at least one gene, selected from the
group of biomarkers set forth in Table 1, which contains a null mutation, wherein the
presence of a null mutation in at least one gene in said sample is indicative that eribulin,
an analog thereof, or a pharmaceutically acceptable salt there, will be effective in
treating the subject. In a further aspect, a method is provided for predicting whether

35  eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof, may be used to
treat a subject having breast cancer, the method comprising determining the presence of
a null mutation in a biomarker selected from the group of biomarkers listed in Table 1 in
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TTACAAGGAGCTCATCTCAGGECCATGCECTTTGCACAGAACCACCTAGT TATTTGGAAGTACCCAACCATG
GCCAAGGT GGCTGAACT CAAAGGT CACACAT CCCGEGT CCTGAGT CTGACCAT GAGCCCAGATGEGGECCA
CAGT GGCAMIOGIAACHBCAGAT GAGACCCT GAGCCTATGGECGCTGT TTTGAGT T BGRTSANGE33BECG
GCGGGAGCCGEGAGAAGGCCAGT GCAGCCAAAAGCAGCCT CATCCACCAAGGCAT CCGCTGAAGACCAACC
CATCACCTCAGITGITTTTTATTTTTCTAATAAAGTCATGTCTCCCTTCATGITTTTTTTTTAAAAAAAA
AAAAAAAAAAAAAAAAA (SEQ ID NGO 9) Transl ated protein seqguence
MAQFAFESDLHSL L QLDAPI PNAPPARWORKAKEAAGPAPSPVR

AANRSHSAGRTPGRTPGKSSSKVQT TPSKPGEDRY! PHRSAAQVEVASFL L SKENQPE

NSQT PTKKEHQK AWVabiNLaNEH A BEAK b 41 Rk 1 BGKP QNARE GYQNRh K\ T SEKAT R@B g thereof, or a

SRKTCRYI PSLP 5@&@@&@@&%@%%@@%@%&@@% ct based on the

LLQVEQPGEY! SSVAW KE .EA SSAEVQLWDVJQQKRL RNMI SHSARVGSLS
NSY! LSS&SRSGJFF%QPW%; /AT PERR4SQEVOGL RWVAPDGRHL ASGGNDNL VN

e O A LTRSS s
VBPDGATVASAAARESTI RIVREPE 2 FPIRARERER RS AKES T bHOGR 2 @ershepofes 2 10)
HOMOapi n- CefHafBacoifith]PicRbmille dakakddeof by detefaithd hndrBNAentifying whether said
tumor contains a null mutation in at least one gene, selected from the group of
biomarkers set forth in Table 1. Identification and/or determination that the tumor
contains a null mutation is indicative of sensitivity of said tumor to treatment with
10 eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof. In yet another
aspect, the present invention is directed to methods for treating a subject having breast
cancer with eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof by
identifying whether a sample derived from said subject has at least one gene, selected
from the group of biomarkers set forth in Table 1, which contains a null mutation and
15 administering a therapeutically effective amount of eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof (e.g., eribulin mesylate) to the subject when a

null mutation is identified.

As used herein, the term “null mutation” refers to a mutation in a genomic DNA

sequence that causes the product of the gene to be non-functional or largely absent. Such

20  mutations may occur in the coding and/or regulatory regions of the gene, and may be
changes of individual residues, or insertions or deletions of regions of nucleic acids.
These mutations may also occur in the coding and/or regulatory regions of other genes
which may regulate or control the gene and/or the product of the gene so as to cause the
gene product to be non-functional or largely absent. The null mutation may be a

25  deletion of the native gene or a portion thereof. These sequence disruptions or
modifications may include insertions, missense, frameshift, deletion, or substitutions, or
replacements of DNA sequence, or any combination thereof. For example, the null
mutation may result in the insertion of a premature stop codon. The null mutation
results in functional inactivation of the gene product by, for example, inhibiting its

30  production partially or completely; disrupting, inhibiting or curtailing the translation of
the protein product, or resulting in a nonfunctional protein. The null mutation may be a
pre-existing mutation in the subject or a mutation which arose in a tumor. The presence
of a null mutation in a biomarker can be indicated by a lack of detectable expression of
the biomarker. However, the presence of a null mutation can be determined by other

35 methods. For example, in such embodiments, a sample of the subject’s DNA may be
sequenced in order to identify the presence of a null mutation. Any of the well-known
methods for sequencing the biomarkers may be used in the methods of the invention,
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CEP152 22995 N11_ 014985 MRNA Sequence

GCCCACCGGEGECGAGCTTCTAGT CGGCGAT TGAAGGATGCGAGT GCTCCTTAAGGECCTCCGCCCCGTGAG
TTCGGT TGMEACIRAZAMGCACCT AGT GGACTAGAGCCAGGE AAGGGGAT CTGCPARARGTIR BRI TC
CGCCAGGACTAGAGT TTCCTCGCGGT AACAGCCT CCGT GGCCTCCGGAGGACCATGTCATTAGACTTTGG
CAGT GT GGCACTACCAGT GCAAAAT GAAGAT GAAGAGT AT GACGAAGAGGACT AT GAAAGAGAGAAAGAG
TTGCAGCAGTTACTCACAGACCTTCCCCATGACATGCTGGATGACGACCT CTCCTCTCCAGAGCT CCAGT
ATTCGGACT GCAGCGAGGAT GCCACAGACGGACAACCACATCATCCTGAGCAAT TGGAGATGAGCTGGAA
TGAGCAAATGCTGCCCAAATCT CAAAGT GT AAATGGCT ATAATGAAATTCAGAGT TTATATGCTGGAGAA
AAATGT GGTAAT GILCH GG A A

MGGT@A@TW@% J;é,\Tgm g7 WJ ﬁv%@@ACCT
TCCTGAAAACTT JATACCAAL SRR .
AAATTTTCAGAT ; 1@%i%@(@ﬁ )&WFFAAAG

TGACATATAAACGTT A CAGST BaiT CliGIXCAGANL AAT: EGGHI@A%A@@@@@@K&W GA

CACATTCG’WH;@E, CONTE LI AT %@J GRACECEGAAA]: sf? % ésTT
CAACTTCAGGTTCT TAA CTTAATTGAAAA

AACGTCAAATTCGRTRFCH @WK%@%&@&TW MWMAE%I\WW’CTCTCAG 53
SUBSTI TUTE SHEBREcdtiRUNS. ¥8) 94/16101; Cohen et al. (1996) Adv. Chromatogr. 36:127-162; and

Griffin et al. (1993) Appl. Biochem. Biotechnol. 38:147-159.

Determining the presence or absence of a null mutation in the sample may also
10 be accomplished using various techniques such as polymerase chain reaction (PCR)
amplification reaction, reverse-transcriptase PCR analysis, single-strand conformation
polymorphism analysis (SSCP), mismatch cleavage detection, heteroduplex analysis,
Southern blot analysis, Western blot analysis, deoxyribonucleic acid sequencing,
restriction fragment length polymorphism analysis, haplotype analysis, serotyping, and

15 combinations or sub-combinations thereof.

Any suitable sample obtained from a subject having breast cancer can be used to
assess the level of expression, including a lack of expression, of the biomarker, for
example, a biomarker provided in Table 1. For example, the sample may be any fluid or
component thereof, such as a fraction or extract, e.g., blood, plasma, lymph, cystic fluid,

20 urine, nipple aspirates, or fluids collected from a biopsy (e.g., lump biopsy), obtained
from the subject. In a typical situation, the fluid may be blood, or a component thereof,
obtained from the subject, including whole blood or components thereof, including,
plasma, serum, and blood cells, such as red blood cells, white blood cells and platelets.
The sample may also be any tissue or fragment or component thereof, e.g., breast tissue,

25  connective tissue, lymph tissue or muscle tissue obtained from the subject.

Techniques or methods for obtaining samples from a subject are well known in
the art and include, for example, obtaining samples by a mouth swab or a mouth wash;
drawing blood; or obtaining a biopsy. Isolating components of fluid or tissue samples
(e.g., cells or RNA or DNA) may be accomplished using a variety of techniques.

30 The sample from the cancer may be obtained by biopsy of the patient’s cancer.
In certain embodiments, more than one sample from the patient’s tumor is obtained in
order to acquire a representative sample of cells for further study. For example, a patient
with breast cancer may have a needle biopsy to obtain a sample of cancer cells. Several
biopsies of the tumor may be used to obtain a sample of cancer cells. In other

35 embodiments, the sample may be obtained from surgical excision of the tumor. In this
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CCTTCGAGAATCACAGAAACT CTTTCAGAAT GGAAAAGAAAGAGAGAT ACAGCT TGAAGCT CAAATAAAA
GCACT GGAGRQ EORBATCAAGCAT TAAAAGT CAAT GAAGAACAGAT GAT CAAGARGT OSAGAASAACT G
AAAT GGCTCTGGAAAGCT TGAAGCAGCAGCT GGTGGACCT TCATCATTCTGAATCACT TCAACGAGCTAG
AGAACAGCAT GAGAGCAT TGTTATGGGCCT CACAAAGAAGT ACGAAGAGCAAGTATTGTCCTTACAA AAG
AATTTGGAT GCCACAGT CACCGCACT TAAAGAACAGGAAGACAT TTGCT CTCGT CTGAAAGAT CACGT GA
AACAACT GGAAAGGAAT CAAGAAGCAATCAAG TAGAAAAGACT GAGATCATTAATAAGT TGACAAGAAG
TCTAGAGGAGAGTCAA AAGCAGTGTGCCCACT TGT TGCAGT CCGGGTCAGT ACAAGAGGT GGCTCAGCTA
CAGT TCCAGCT GRAGCAKGEATASCAGHSACATEATIAT CAGTGCAMACATEANTCAAGAETT TGGNAGAAG
AATTAACAGAACT AAAAGATGAAATT; JOTCTOTATGAAT CTGOT GCAAAACT AGGAATACATCCAAGT GA
CTCAGAAGGAGAAT TAAATATAGAACT CACTGAATCGTATGTGGAT T TGGGTATTAAAAAGGTCAACTGG
AAAAAAT CCAAAGT TACGATIEAT B ACAABANMAAGARCCAAATICAAGASSTT TERAGAAGATIBAGIT CA
TTCTGAAGTT T CA
ST T ACAAAT AL R A e A A LT AR GO PN CARCAR AR AR
AGCATTGAGGT TGABACTAARACARGKTROCSTHE A hANDOAAREAA T EI sty AnEEoTeABTCTTCTA
CTTCTGATGT TGTIGAACATEATAT T CTRGTHE TAACAAT GAAA e TGAMSTIICHRAGAATAAGAAAAT CA

GGAACTTAAA . TA T ATG
GTACAAGAT TT A TR ARG R S o R R PR T
AAGCCAT GAAAAGFERmAN A DI ATCE PATORRGDRAREOAT e P aomcdiczaconte i TTGA
GGCTTAT GAGAGAAGTEATTbEGRAAGET GAEGT CTGAGT TGGATAAGT TGA_ATAAGGAGGTGACTGCTGTG
CAGGAATGT TACCTAGAAGT GTGCAGAGAGAAGGATAATCTAGAAT TGACTCTCAGGAAGACCACTGAAA
AGGAGCAACKGACT CAGGAGAAGAT CAAAGAAAAACTCATTCAACAGCT  TGAAAAGGAGT GGCAGTCTAA
GCTGGATCAAACTATA AAGGCAATGAAAAAGAAGACCTTAGATTGT GGCAGCCAAACTGACCAAGTA ACC

ACCAGT GATGT T AT EaRain RIAJA A AN TS ARCICPIA QN AREA ACRAHAC

IAVKIATSA T & QANGSARAOCHACRATY (YOCAYPNATCOFANS A A A
ACTTAGAACAAGAITRAGEACATAGEGA FGAAGSECCCTAT GAAGAAACT CGAAATTGAAT TGGAACT CAA
ACATTGTGAAAATATTACCAAACAGGT AGAAATAGCT GT GCAAAAT GCT CAT CAGCGAT GGCTGGGAGAA
CTACCAGAGCT GGCAGAGAPCAACHSACTTETHERA AGGEAGAATACHAN A ACTEEERAGARCGAGTAT GAGG
TCT CTGT GAACAAAARH TAT AT T T b(T GANGTAARNMATCARACHNETGRETHE GA_AAA

TATGA TATACTTCCT T GAGAAGATTCATTCTCT.TCAGAA! CTTGAG
T ARG AT o Ao R ARG JAE LK AR RAAACA. ARG
AAAAGCAAGAAGHSATEONGATAKTROE AAGAADANNATREOANGAT dRACEBCIARIECTRNTT TAGATGATCA
CCGAAATAAAATT; 1kt ERGERASET ' T A TP xPACAMBIACTIGRACTACTT
CTTCAGAAGGA TT/ T AG. GTCGTAGAGA ATGGACTAT. GCCA
AGOGGATCCAA o %@%@éﬁrﬁg&é@@ &&W&?ﬂtﬁ‘%ﬁﬁ‘%‘@ AAGTGA
TACCCAAAAGGAGRATAT CATIRCATIF e GaESAEARGEAGDTE TfEae AATHERT ETOGNTTHCTNCH T CA
panboall AE LSt e vyl snate LI v eal i

GCAACAGAAGCAGHAGIDT, GAAGAGNATRAT APNGRTGIET GAABAACTTIRANIA AR BAKACAASTATAT GA

L S e T
AAAATTAAATGT %R‘I%iﬁ‘gr R RTTCATACRE AR B ARRECAG

AACERECEHAABAT BOCBAMKTATN AT Re QAT fITMERCT OONNCAGAT

T e
CTTCAGACAT CTERY T g AR AT O AT ESrepA R EEATEHPETAT

TGAAAGCAAAT CABATAGT GTAANDMCONTOACOACARLT

GCTTGTAACT TAGAAGEST BT TAGAGAACT CAGAGCAT CAGAGCAT AAAGCAT GT GGGAT CCAAAGAGA
CACATTTGGAATTCCAGT T TGGGGAT GGTAGT TGCAAGCACCTAAACAGT TTGOCAAGGAATGT TTCTCC
TGAGTTTGTRCCT TGT GAd T IGGTHEGGAGARGARGA pAAGAICTAGTCAGT GATAAT

GGTTCTGAATCACT: T A
AT GTACOLT G R A S e e R o e e T
TTTAAAAGTATATASKIRtSS AT A emhadttcia AbsraRkairreayeamaie pasids U dre s TG
GATGT TCAGGAAGGTICEAGTAAMAGAT SBABHGACIIEFAGECAGTICRICERERE T ARG TIACAGCAGTG
CAACCTTATCCTTIGAG ; TACC
AAGT AN CT TR A Rt R Ttk A e B A el G aar TG
ATTTGTCAARCAATEAL AT CAGGST Pror AR erreskry ientiitspdadablabandetrmenst Alf TTGeAGC
CAGGAAAGAT CAGEGT GAAD (ST GEACARE AT ETOERGAT AAGACT GATAGAT TAAGT CAGATTTCAA
AAAACT GAGCAGTACATTACCATCTTCAGTGTGTCAGCAGCC! TCAAGAA AATTAATTGTTCCGCTATCT
AGCCAACAAGATAGTGGCT TTGATAGCCCATTTGT TAATCTAGACTAATTATGGTACAGTATTTAAGAAG
AATCATTAATATATTA ACAAAAATGGAAGGGAAGACCTGATACTGAAAAA AATTGTGAGCCCTGCCTCTT
TTGAGATGTTTTAATA ACATCTGTTATATAAGTAAAGCATTCTTCTAAAATTGCTTGAGATATTTATGIT 54
SUBSTI TUTE SHEET (RULE 26) WD 2012/ 129100PCT/ US2012/ 029479
GCCTTAATATTCCAAAGGCCTGATGGTG ATGTATAATCTGCI TTI GTA GGTGCTTATTTTI GGTTTCT
AAACCATCTATTTTTATACTTATAAATTGACTCACTCTGCAGTGTTAACTTATTTAAATAAACTTGCATA

—— e g p——py—— A A A A A A A A A A S N~ 1 I~ o~ a A — . o, =




| AVONAHQRWL. GEL PEL AEYQAL VKAEQKKWEEQHEVSVNKRI SFAVSEAKEKVKSEL

ENVRKNI LPGKEL EEKI HSLQKEL ELKNEEVPWWI RAEL AKARSEWNKEKQEE! HRI Q
EQNEQDYRQFODDHRIMKIONEVL AAMAKEDFMKQKTEL LL QKETEL QT CL DQSRREVWPIIQUS2012/029479
EAKRI QLE! YQYEEDI LTVLGVLLSDTQKEHI SDSEDKQLLEI MSTCSSKWVBVQYFE

KLKGC! QKAFQDTL PL L VENADPEWKKRNVAEL SKDSASQGT GQGDPGPAAGHHAQPL

AL QATEAEAEENNKVVEEL | EENNDVKNKL EEL QTL CKTPPRSL SAGAI ENACLPCSG
GALEELRGQY! KAVKKI KCDMLRY! QESKERAAEMVKAEVL RERQETARKMRKYYLI C

LQQ L QDDGKEGAEKKI MNAASKLATMAKLLETPI SSKSQSKTTQSALPLTSEM.I AV
KKSKRNDVNQKI REGH &ESKSNS U@L CEQARKRIRAAOCKLPRELBENSEHQBE K th cribulin, an

GSKETHLEFQF kN YR B GBI RONGFE S Blin mosytate), s
SAAYPFLGTLGNKPS ggSES | TFRDSNERL GLKVYK! PL%I? SE
KSQGL DVQEPPV e Sl PSS AT SHBIRBASHVA [ ghpgarkers assayed
KQFSPSGYL SDT BizShivl (SQEML CORGERFYh SEETpdaRGHIc SMNGQEMPSRItIKADRT cxample,

LKSDFKKL SSTL RoaNEX & m&wggﬁpﬂw §ﬁ@iﬂ I QD A& dression, HOMD sapi ens
cofilin 1(non-nuscle) CFLJi), | A CFL1 107% 11171 005507 R Seqlfuence
treatment with eribulin, an analog thereof, or a pharmaceuftically acceptable salt thereo

(e.g., eribulin mesylate), may be indicated when, for example, a low level of expression
is present for at least 1, at least 2, at least 3, at least 4, at least 5, at least 6, at least 7, at
least 8, at lecast 9 or at least 10 biomarkers.

10 When a low level of expression of one or more of the biomarkers of the
invention is found (e.g., due to the presence of a null mutation in the biomarker gene) in
a sample derived from a subject having breast cancer, the subject may be treated with
eribulin, having the following the structure, with a pharmaceutically acceptable salt of

eribulin, or with an eribulin analog or pharmaceutically acceptable thereof.

15 eribulin

In some embodiments, a pharmaceutically acceptable salt of eribulin is

administered to the subject, such as eribulin mesylate.

20 The treatment regimen for eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate), that is selected typically includes at least
one of the following parameters and more typically includes many or all of the following
parameters: the dosage, the formulation, the route of administration and/or the
frequency of administration. Selection of the particular parameters of the treatment

25  regimen can be based on known treatment parameters for eribulin previously established
in the art such as those described in the Dosage and Administration protocols set forth in
the FDA Approved Label for HALAVEN®, the entire contents of which are incorporated

herein by reference. For example, eribulin mesylate can be administered intravenously
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GGECCGECEEGAAGACT CCGT TACCCAGCGAGCGAGECGEGECEECECAGEECCAGCGGACT CCATTTCCCGT
CGGCTCECGGT GEGGAGCGCCEGAAGCCCGCCCCACCCCT CATTGT GCGGCTCCTACT AAACGGAAGEEEC
CCGCGAGAGICGRMEOAGT CCEGT CCCGECAGCGECT GCAGCGCT CTCGT CT TCPCTESANN @@ GC
CCTCTCCTTTTCGI TTCCGGAAACAT GECCTCCEGT GTGECTGTCTCTGATGGT GTCATCAAGGTGTTCA
ACGACAT GAAGGT GCGTAAGT CT TCAACGCCAGAGGAGGT GAAGAAGCGCAAGAAGCCGGTGCTCTTCTG
CCTGAGT GAGGACAAGAAGAACAT CATCCT CGAGGAGGECAAGGAGAT CCTGGT GEGECGAT GTGEGCCAG
ACTGT CGACGACCCCTACGCCACCT TTGT CAAGAT GCTGCCAGATAAGGACTGCCCCTATGCCCTCTATG
ATGCAACCTAT GAGACCAAGGAGAGCAAGAAGGAGGATCTGGTGTTTATCT TCTGEGCCCCCGAGTCTGC

GCCCCT TAAGAGCAAPAT GART XATW&%MW‘EMA@AW% ,CM\GIRGI%?ATCAAG
CATGAATTGCAA

TCCATCCCT T
Jiss. @%ﬁég L, ﬁ@%@%ﬂ él%ﬂt%-[ﬁe‘lro 141&19%15%%@@%?@%%
CTGGTCCT ARSEEANTACTEACTEYSTEEPTCIC PP T TAGTTC
TGIGT. ATAAATGGAA&K‘EITH’ mm&m@@m@mmwmmﬁaﬁaﬂmee
TCACGGECTACT CATGGAAGCAGGACCAGT AAGGGACCT TCGATTAAAAAAAAAAAAGACAATAATAAAAA ( SEQ
ID NO 13) Transl/gtused bprgadhntese gieppaticaly effective amount” means an amount of
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin

10  mesylate) as described herein, that is capable of treating breast cancer. The dose of a
compound to be administered according to this invention will, of course, be determined
in light of the particular circumstances surrounding the case including, for example, the
compound administered, the route of administration, condition of the patient, and the
pathological condition being treated, for example, the stage of breast cancer.

15 For administration to a subject, eribulin, an analog thereof, or a pharmaceutically
acceptable salt thereof (e.g., eribulin mesylate), typically is formulated into a
pharmaceutical composition comprising eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.
Therapeutic compositions typically should be sterile and adequately stable under the

20 conditions of manufacture and storage. Pharmaceutical compositions also can be
administered in a combination therapy, i.e., combined with other agents, such as those
agents set forth below (see, for example, U.S. Patent No. 6,214,865 and U.S. Patent No.
6,653,341, the entire contents of each of which are hereby incorporated herein by

reference).

25 As used herein, "pharmaceutically acceptable carrier” includes any and all
solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and the like that are physiologically compatible. Preferably,
the carrier is suitable for parenteral (e.g., intravenous, intramuscular, subcutaneous,
intrathecal) administration (e.g., by injection or infusion). Depending on the route of

30  administration, the active compound may be coated in a material to protect the
compound from the action of acids and other natural conditions that may inactivate the

compound.

The pharmaceutical compositions may include one or more pharmaceutically

acceptable salts, as defined above.

35 There are numerous types of anti-cancer approaches that can be used in

conjunction with eribulin, an analog thereof, or a pharmaceutically acceptable salt
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SUBSTI TUTE SHEET (RULE 26) WO 2012/ 129100PCT/ US2012/ 029479

MASGVAVSDGVI KVFNDVKVRKSSTPEEVKKRKKAVL FCL SEDK

KNI | LEEGEOLRYENYEQN VDDPYATFVKM. PDKDCRYAL YDAT YETKESKKEDL YEII/US2012/029479
FWAPESAPLKSKM YASSKDAI KKKLTA KHEL QANCYEEVKDRCTLAEKLGGSAVI S LEGKPL( SEQ | D
NO 14) Hono sapi ens chenoki ne-1i ke factor(CFLF), tranccript variant mMRHA
CELF 51192 NM 0163 D nRNA Sequence

AT GCGCGCAAGAGAGCGGGAAGCCGAGCT GGGCGAGAAGT AGGGEGAGGEECEGT GCTCCGLCELGd GGG
GTTGCTATCGCT TCGCAGAACCT ACTCAGGCAGCCAGCTGAGAAGAGT I GAGCGAAAGTGCTGCTCGCTGG

GTCl GCAGACGCGAtSBAE. AASXETUBOALS QARATACAACAT GELECET TETEON T UAGT BEGAAAGCC

CACGTGAAGAT%%@@QT%&T @E@@M&ﬁ? %T%@ﬁ% WTA
| TTACCGGAAGCTICIA T Cé%%rm | G
| TTGTAATTTTATRFTACT PPN ﬁ*ﬂ@&}&@ R TUARCRPATP RS GAAPFOPHEOAEATA T
| TCl GCAGT TAT THttAANGFCRET AFWAWﬁEEWWGAG
CACTACTGTAACT, I eeejjee
CACCAACART T T e e e B R e AOW&T
CCG( SEQ | D N@nilggdlesj-ragﬁélpgt)g&lcrﬁg@ﬂté 8- 0 @étﬁ%and endostatin), radiation, an
VDNVQPKI KHRPRGkSs K &-Na<dditield i-Abi| déM@G]LH[XEBh.ﬂ ¥o. 6,653,341 B1 and U.S. Publ. No.
2006/0104984 A1, the teachings of which are incorporated herein by reference in their

entirety.

10 The methods of the invention can employ these approaches to treat the same
types of cancers as those for which they are known in the art to be used, as well as
others, as can be determined by those of skill in this art. Also, these approaches can be
carried out according to parameters (e.g., regimens and doses) that are similar to those
that are known in the art for their use. However, as is understood in the art, it may be

15  desirable to adjust some of these parameters, due to the additional use of eribulin, an
analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate),
with these approaches. For example, if a drug is normally administered as a sole
therapeutic agent, when combined with eribulin, according to the invention, it may be
desirable to decrease the dosage of the drug, as can be determined by those of skill in

20  this art. Examples of the methods of the invention, as well as compositions that can be

used in these methods, are provided below.

Chemotherapeutic drugs of several different types including, for example,
antimetabolites, antibiotics, alkylating agents, plant alkaloids, hormonal agents,
anticoagulants, antithrombotics, and other natural products, among others, can be used in

25  conjunction with eribulin, an analog thereof, or a pharmaceutically acceptable salt
thereof, according to the invention. Specific, non-limiting examples of these classes of
drugs, as well as cancers that can be treated by their use, are as follows.

Numerous approaches for administering anti-cancer drugs are known in the art,
and can readily be adapted for use in the present invention. In the case that one or more
30  drugs are to be administered in conjunction with eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), for example, the drugs
can be administered together, in a single composition, or separately, as part of a
comprehensive treatment regimen. For systemic administration, the drugs can be
administered by, for example, intravenous infusion (continuous or bolus). Appropriate

35  scheduling and dosing of such administration can readily be determined by those of skill
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RKLLFNPSGPYQKKPVHEKKEVL( SEQ | D NO: 16) Hono sapi ens col | agnt ype

VI, al pha 1

(COL7AL1), nRITA COL7A1 1294 NM 000094 MRNA Sequence

GATGACCCMECGEDY T2 0BG T GECCGCGCT Cl GCGCCGEGAT CCT GGCAGAGECGECTOSAGR @LEACC
CAGCACAGGCGAGAGAGT GACCTGCACGCECC TTACGCCCCTGACATTGTA TCTTACTGGATGECTCCT
CATCCATTGGECCGCAGCAATTTCCGCGAGGT CCACAGCTTTCTCGAAGGEECT GGTGCTGCCTI TCI CTGG
AGCAGCCAGT GCACAGGGTGTGCGCTTTGCCACAGT GCAGT ACAGCGAT GACCCACGGACAGAGTI TCGEC
CTGGATGCACTI GECTCTGEEEGTGATA GATCCGCGCCAT CCGT GAGCT TAGCTACAAGGGEEGEECAACA
CTCGCACAGGGCECTGCAATTCTCCATGI GECTGACCAI GTCTI CCTGCCCCAGCT GECCCGACCTGGTGT
CCCCAAGGT CT GGAItIGCHEMRGAGAGACESBTHAGH CUCASGAUTT GCTGBACACASTIGLECALAEGEC G

AAGGGECA

CCTCACAGCCCA

ALV Gt Gh GCGGAI CAAGAAT GCTGACCCT GAGGAGCTGAAGCGAGT | G
TCTTCTTCTTCGTCAATGACT TCAGCATCT TGAGGACACTACT GCCCCT

GIGAC

OGTI TCOCGGAGAG GTGRAGGAGTERTCET CRaRTRG ERT GARSHRAGE GEORATICAGT GRAGETECT
CCTCACAACGT Rl A F S TR A A BV AL ER R HEAAS ©

5

10

15

20

25

30

after a period (e.g., 1-4 weeks) during which the patient recovers from any adverse side
effects of the treatment. It may be desirable to use both drugs at each administration or,
alternatively, to have some (or all) of the treatments include only one drug (or a subset

of drugs).

Kits of the Invention

The invention also provides compositions and kits for predicting whether
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin
mesylate), may be used to treat a subject having breast cancer. These kits include
reagents for determining the level of expression of at least one, for example, 1, 2, 3,4, 5,
6,7, 8,9 or 10, biomarker(s) selected form the group of biomarkers listed in Table 1 and
instructions for use of the kit to predict whether eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), may be used to treat a

subject having breast cancer.

The kits of the invention may optionally comprise additional components useful
for performing the methods of the invention. By way of example, the kits may comprise
reagents for obtaining a biological sample from a subject, a control sample, and/or
eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof (e.g., eribulin
mesylate).

In one embodiment, the reagents for determining the expression level of at least
one biomarker in a biological sample from the subject comprises a nucleic acid
preparation sufficient to detect expression of a nucleic acid, e.g., mRNA, encoding the
biomarker. This nucleic acid preparation includes at least one, and may include more
than one, nucleic acid probe or primer, the sequence(s) of which is designed such that
the nucleic acid preparation can detect the expression of nucleic acid, e.g., mRNA,
encoding the biomarker in the sample from the subject. A preferred nucleic acid
preparation includes two or more PCR primers that allow for PCR amplification of a
segment of the mRNA encoding the biomarker of interest. In other embodiments, the kit
includes a nucleic acid preparation for each of at least 1, 2, 3,4, 5,6,7,8,9 or 10

biomarkers provided in Table 1.
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GCCCTGIGACTGGECI ACAAGGTCCAGTACACI CCl CTGACGEEGECT GEGACAGCCACT GCCGAGT GAGCG
GCAGGAGGTGAACGE CCCAGCTGGTGAGACCAGT GT GCGECTAECEEEE CTCCEECCACTGACCGAGTAC
CAAGT GACMEIDGAIRTIGIBC T CT ACGCCAACAGCAT CGGGEGAGECT GT GAGCGCGACABURUGABALCT G
CCCl AGAAGGGCCGGAACT GACCATCCAGAATACCACAGCCCACAGCCI CCl GGTGECCTGECGEEAGT GT
GCCAGGT GCCACTGECTACCGT GTGACATGECGEGTCCTCAG GE GEGECCCACACAGCAGCAGGAGCT G
GGCCCTGCEECAGEE TCAGTGITGCTGCGT GACT I GGAGCCT GGCACGGACT ATGAGGT GACCGT GAGCA
CCCTATTTGGECCGCAGT GT GEEECCCGCCACT TCCCTGATGECTCGCACTGACGCT TCTGT TGAGCAGAC
CCTGCGCCCEGT CATCCTGGECCCCACATCCATCCT CCT TTCCT GGAACT TGGT GCCTGAGECCCGTGEC
TACCGGT TGGAAT CCCCATETGAGAL TEGCET¢-BEAGH AGAAGET IBETAT TBCOGIRCIT AN GHGA

CHORTRAC %Malgr TG CBACD

mm%m&g%m GTAACAGAC
CTGCAAGCCA! @@M%@Wﬁ

ACCGCATCATTG'IWWW ?FGAW G Gog t@@TWEWATT

CGACTTGGAT&Q%%%%E' . QW%FQ &@1 CUGTGAG
GGCAGTGCCAG! GTO GT CCGOCEEGA GCGGGTI G

| GO GTCAGAT GCRACHI AL HERBISOF GHsHE euau SO MWTCGGATTAG
CTGGAGCACAGGIAGE BGETIREGAGTOR : COARAD mmmm&p@@mmm

GGOCTGCAGOC GRAACRACETACEAGT 6 %QM@W@ PEREPC GOl G
CAGQ CATCGI GCCTCGAACGGACCCACT GI GAGGA CCATA GGCCAGCAGCI C
ATCl GTCACCAT TR T iOCAEAEIPIoCT GGOGCCACAGGATACAGGGT| TCCTGGCACT CAGCCCAC
10 The means for determining the expression level of the biomarkers of Table 1 can
also include, for example, buffers or other reagents for use in an assay for evaluating

expression (e.g., at either the nucleic acid or protein level).

In another embodiment, the kit can further comprise eribulin, an analog thereof,
or a pharmaceutically acceptable salt thereof (e.g., eribulin mesylate), for treating breast
15  cancer or another cancer, as described herein in the subject.

Preferably, the kit is designed for use with a human subject.

The present invention is further illustrated by the following examples which
should not be construed as further limiting. The contents of all references, patents and
20 published patent applications cited throughout this application, as well as the Figures
and the Appendix of sequences provided herein, are expressly incorporated herein by

reference in their entirety.

EXAMPLES

25 EXAMPLE 1: IDENTIFICATION OF RESISTANCE BIOMARKERS FOR TREATMENT WITH
ERIBULIN

siRNA techniques were employed to “knock down” expression of certain genes
and assess the sensitivity of the resulting knock down cells to eribulin. Based on these
studies, the expression of those genes set forth in Table 1 were identified as being
30  associated with the sensitivity of breast cancer cells to treatment with eribulin, an
analog thereof, or a pharmaceutically acceptable salt thereof.
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GGCCCAGAGAAAT CCCAGT TGGTTTCTGGGGAGGCCACGGT GGCTGAGCTGGATGGACTGGAGCCAGAI A 56
SUBSTI TUTE SHEET (RULE 26) WD 2012/ 129100PCT/ US2012/ 029479
CTGAGTATACOGI QOATBI GAGGGCCCAI GTGGCT GECGT GGAT GGGCCCCCT GCeTTISTGEN TG GAG
GACT GCCCCTGAGCCT GTGGEGT CGT GTGT CGAGGCT GCAGATCCTCAAT GCTTCCAGCGACGT TCTACGG
ATCACCT GGGTAGGGGT CACT GGAGCCACAGCT TACAGACT GGCCT GGGRGCCGGAGT GAAGGCGGCCCCA
TGAGGCACCAGATACT CCCAGGAAACACAGACT CTGCAGAGAT CCGGGGT CTCGAAGGT GGAGT CAGCTA
CTCAGTGCGAGT GACT GCACT T GT CGGGGACCGCGAGGGCACACCT GTCTCCAT TGT TGTCACTACGCCG
CCTGAGGCT CCGCCAGCCCT GGGGACGC! TCACGT GGT GCAGCGCGGEGGAGCACT CGCTGAGGCT GCGCT
GGGAGCCGGT CCRIRBAManGEHss TS IHEaTECAdTSSHARECTEMEBET GGCCAGGAACAGT CCCG
GGT CCT GGGGCCCGAGCT CAGCAGCTAT CACCT GGACGGGCT GGAGCCAGCGACACAGT ACCGCGTGAGG
CTGAGT GT CCT AGGGCCAGFisgagenaditordrdnradanaseacT ad3nce MEEASFCALCTCGTG
TTCCAAGCATTGAACTARCGR G SN, GBAACET GAT CEACTHOEET CAkIbE NoCECRGRALT GEAGTGTC

SR L
CCCT GACGCCT Gt rPabR T3 ? crimsbardereneatty ' ER@@@@@@F@%@@@CCCG
XGGGTCCTGGA gt Beld IT)T é St : 5 o
CTTACACTCAT %&%&%W@% ERETS
GAT CCGT GACAT BICEFIS@AT oA MAMEX XX ATEAEC T Bosict A CROTTEB I aARATU TAIACAGA

TACATGTTGGCAQ@Q%I@@I %TWA%%@%W&&M&@ &‘KEEélGT GGATG
AACCCT T CECCCAGECTTC

WTW&%%%@@W%%

mmmes&@%@@%@%mwﬁ@w@@@@w@@@@m@@emmwﬁﬁMT

CAAGT CAT CGGAGGT GAAGGACCTGGGCT TCCT GEGCE
GACCTCGTGGACdR&%EAﬂw [CEASERCEEEETE K
TGACAAAGGCGAM@’H@Q&M

GGGACCT CCTGGAGCTAT TGECCCCAAAGGT GACCGEGEECT TTCCAGEGECCCCT GEGT GAGGCTGGAGAG
AAGGGCGAACGT GGACCCCCAGGCCCAGCGGGATCCCGGGGGCI’ GCCAGEEGT TCCTGGACGT CCTGGAG

%ﬁﬁgm%w@@MT@m

CCAACHBAGACC@W@Q@GIB@&B’D@O@M’E@B@@HTA@M NAE

GCCTCCTGGAGAQ%
GGTGAAGTTGGA
GTGGCCTT

NCLCAGERA

O 2P

m&@m%mm ¢m mﬁ
GAAGT GT GCOGAAT T4 B3 ‘Y%G@%

TCAGGCGAALA

ACCGT GGAGACCCT %I

GCACIEAAGGCCACIEAGAGAGGCIEAGAACGGCIEAGAGAAACIEAGAACGF C-ZGAGAACAGGGCAGAGATGGCC
CTCCTGGACT CCCTGGAACCCCT GEECCCCCCCGACCCCCT GECCCCAAGGT GT CTGT GGAT GAGCCAGG
TCCTGGACT CTCTGGAGAACAGGGACCCCCT GGACT CAAGKGT GCTAAGGGGGAGCCGGGECAGCAAT GGT
GACCAAGGT CCCAAAGGAGACAGGEGEGT GTGCCAGGCAT CAAAGGAGACCGGEEGAGAGCCT GGACCGAGEG
GTI'CAGGACGGECAACCCGEGT CTACCAGGAGAGCGT GGTATGECT GEECCT GAAGGGAAGCCGEGTCTGCA 57
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GGGJ CCAAGAGGECCCCCCT GECCCAGT GGGT GGTCATGGAGACCC GGACCACCTGGTGCCCCEEGTa T
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GCGGECCGCCECCCAGCCAGGT GCAAAAT GCCGT GT CAT TGGGAGACT CCGCAGCCGGAGCATTAGATTAC
AGCTCGACGGAGCT CGGGAAGEECEECEEEEET GGAAGAT GAGCAGAAGCCCCT GT TCT CGGAACGCCGG
CTGACAAGEOGHRAAHBECAGCCGCEEECEEEEGACCCAGCCT AGCCCACT GGAGCAGCTOS3GGGIBACCC
GI'TCCCCTTTAAGAGCAACT GCTCTAAGCCAGGAGCCAGAGAT TCGAGCCGECCT CECCCAGCCAGCCCT
CTCCAGCGAGGGEGACCCACAAGCGEGECECCT CEECCCTCCCGACCT TTCCGAGCCCTCTTTGCGCCCTGEG
CGCACGGEEECCCTACACGCGCCAAGCAT GCTGAGGGT CTTCATCCTCTAT GCCGAGAACGT CCACACACC
CGACACCGACAT CAGCGATGCCTACT GCTCCGECAEGT GT T TGCAGEEGT GAAGAAGAGAACCAAAGT CATC
AAGAACAGCGT GAACCCT GTATGGAAT GAGGGAT TTGAAT GGGACCT CAAGGGCAT CCCCCTGGACCAGG
GCTCTGAGCT TCATWTC@(WM@&G@ATW@@AFW@CMW UOT CEBEEAAGCCAA

GGT CCCACT COGAGAHT GE T SAQLACHEES GL GG A TR Sl P %ACACC
AAGAAGCAGCCCACAGCGE GGT GCAGGTGICCTA

TGTTCCOGCCCCCH bR Ee QMM@@MM @ACACAGG
AGGAGAGGAAGATACAAIEACCAGGGACT CACT GGAGAT GAGGCGGAGCCATTCCTGGAT CAAAGCE:A

GGCCCEEEEECT CCCACCACCCCAAGGAAACTACCT TCACGT CCTCCGCCCCACT ACCCCGGGATCAAAA
GAAAGCGAAGT GOGCCTACATCTAGAAAGCT GCTGT CAGACAAACCGCAGGAT TTCCAGATCAGGGTCCA

GGTGATCGA AGET CONGOOGGT GAACAT CAAGCCT GT GGT CAAGGT TACCGCTGCAGGGCAG
ACCAAGCGGA CTCTTCAATGAGACTCTTTTCTTCAACTTGITTG
ACT CTCCTCEGGAGCT GRS E@ﬁlﬁ%ﬁ%@%@%ﬁ ég%i% %EJ@%%QJQEQ&EU G EGAMIRAA
TGCTCTCCTCGGGGAGT TOCGGAT GGACTT T TACAGAGA ATCICAGG

AAGT GGCT GCT GaeepeagdAuacTethadihet e Fritar rahesmebatA; @@t&ﬁeﬂé@ﬁym&/&@é&ﬁ
GTGTGCTCIISGOG‘EG@&WM@WEI (W%WWWMTTGA

GACCACTTC O R A G A

GAGGACTT
SUBSTI TUTE SHE@T"“GPUE]ES mplatm@%@%//piaz@ 1%#@*%@2 eepAirgerguerg averaged for
AGAAGAACT TGG‘IMQO%@EVT@TWM TEWMA&@@E GleECASGAMGATCTb GGA

ATGAGCATTCGTATCATACAIS AT S s Rl

TGTCGAAAATCT eI AR TCRIRNSAGC
G%@UT@ATMTWMMM@VJW@@FWW&I@CA&

ATCGTGa0o0 & A N BRI et

ATCGT %
TWWT@@W@%@WA@WWTWTC
TAG%MMW%@&E@%&TMMHWEIWMIW
ACAAGTTCGACA'IC% OGGCT GGOCT CCACCACT CAGTACAGCCGT GCAGT CTTTGACGGGTG
CCACTACTACTA (GTAACGT GAAACCT GTGGT GGTGCTGTCATCCTACT GGGAGGACATC
AGCCAT AGART CGAGACT CAGAACCAGCT GCTTGGGAT TGCT GACCGGCT GGAAGCT GGCCT GGAGCAGG
TCCACCT GGCCCT GAAGGCGCAGT GCT CCACGGAGGACGT GGACT CGCT GGTGGCT CAGCTGACGGATGA
GCTCAT CCCAGGAIGEAGEAATASERT GGGT GACAT CCAT GAGACACCCT CTGCCACCCACCT GGACCAG
TACCTGTACCAGCT GCGCACCCATCACC GAGCCAAATCACTGAGGCTGCCCTGGCCCTGAAGCTCGGCC
ACAGT GAGCT CCCT GCAGR @Y S neds At rateetr de

GCCCCAGAACAGCENKE@@A%TMM ﬁﬁ%ﬁﬂ' cﬁCTﬁﬁA%‘iﬁ%ﬁtaﬁm ﬁﬁ%ﬁ?@%ﬂm
e fa

AGACAATCTTT%%}%%%&% '

GCTGTGGTT- mmw@@m&mvmwm @ert@al@mmw‘émrdﬁ
GCTGAAACCTAT GAfabe AbEaAtATANGT TErGohiirmbnl T@@%@T@@@@%@Mﬂmﬁm ACC
R

CCAAGTTTTCT
UGG&T%AG%W@&&E%
TTCGT GGAAGAGGFGFTRGAtHACZHGRES cort
ACACCGAT GT GAAGKIaAGadAGIhE ST T@WW@WWGT%A

e o e

GGGT GCGCCT GO ASASHSAT STOAGIEARAT GGAAGCACT GAAAAGGCACAGGCAGGCGGAGECGGA

_IC:I_CI_IIZGACIISCT GGGAGTACCCCTCTCT. TTTT%GGAAGT TCC@M%%%GA@&

TTGAGGCGECCCTHBEBEECHTGATEENTGAOVIGAET GARCATICIAERT CCETCT-GCACGCTIIGAGCT T
CGGT GT GAACAGAHEAGHGALT, ATATTCGACTATGGGAACCGCTACCATCTACGCTGCTACATG
TACCAGGECCCGEGACCT GGCT CAAGGACTCTTTTTCTGATCCCTATGCCATCGICTCCTTCC
TGCACCAGAGCCAGAAGACGGTGGT GGT GAAGAACACCCTTAACCCCACCT GGGACCAGACGCTCATCTT
CTACGAGATCGAGATCT TTGECGAGCCGECCACAGT TGCTGAGCAACCGCCCAGCAT TGTGGTGGAGCT G
TACGACCATGACACTTATGGT GCAGACGAGT TTATGGGT CGCTGCAT CTGT CAACCGAGT CTGGAACGGA
TGCCACGGCT GGCCTGGT TCCCACT GACGAGGGGCAGCCASCCGT CGGGEGGAGCTGCTGECCTCTTTTGA
GCTCATCCAGAGAGAGAAGCCGGECCATCCACCATATTCCTGGT TTTGAGGT GCAGGAGACATCAAGGATC
CTGGATGAGT CTGAGGACACAGACCT GCCCTACCCACCACCCCAGAGGGAGECCAACATCTACATGGITC
CTCAGAACAT CAAGCCAGCGCT CCAGCGT ACCGCCAT CGAGAT CCTGGECATGGGEGECCTGCGGAACATGAA
GAGTTACCAGCT GGCCAACATCTCCT CCCCCAGCCT CGT GGT AGAGT GT GGEGECCAGACGGT GCAGT CC
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GCAGGCAAAAGGGEGAGGAAAGECTCCTCTCTTTAGT CACCACTCTCGCCCTCTCCAAGAATTTGITTAAC
AAAGCGCTGAGGAAAGAGAACGT CTTCTTGAATTCT TTAGT AGEGECGGAGT CTGCT GCTGCCCTGCECT
GCCACCT CEGRPALACTIBECCT CCGCGACGACCCCT GACCAGCCGEGEGT CACGT CECEBHAGARGREAT CA
TGAAGCGCT CGGTAGCCGT CTGECTCT TGGT CAEECT CAGCCT CGGT GT CCCCCAGT TCGECAAAGGT GA
TATTTGIGATCCCAATCCATGT GAAAATGGAGGTATCTGT TTGCCAGGATTGECTGATGGTTCCTTTTCC
TGTGAGT GTCCAGATGGCTTCACAGACCCCAACTGI TCTAGT GT TGT GGAGGT TGCATCAGATGAAGAAG
AACCAACT TCAGCAGGT CCCTGCACT CCTAATCCATGCCATAAT GGAGGAACCT GTGAAATAAGT GAAGC
ATACCGAGGGGATACATTCATAGGCTATGT TTGTAAATGT CCCCGAGGATTTAATGCGATTCACTGT CAG
CACAACATAAAT GAAT GIGAAGTT Wﬂm%kﬁmﬁﬁmm@ﬁmﬂ

ATTCCTGTGAGT m%% % LR MSAMB ST CAPSPSLO CHIERRAAT
TGAAGGT GGAATTAT CCT CTACTCACCGACCTCITTTT CTCCAA
AAATGGTATCCCTt Wﬁmww TG
ACAGAT GGCCGT Geédr M%WAWEBM@&AMAMM@@I@T\M@W BICANPACGCTCAAGGAGC
CAAG@%TT%M%@N @M%%%@&%&%@%M e TG$
AT@TMUUT@&%&%@%M@&&&W@% CSFRENAGACA

TTGCACT TT GCGAAMNGAALT e TrEaich GHEAARTNGE GEts(dvalkshEClGAO0GNETGBCYARGAARAT CA

oA A oA B s e O e e R e e
GTCACAAT GGT TACARST el AT T st bCASECANNRS Brgeneirae CAT TARSAAAEIEHRAAA
GATTTTGGTTAT GACATih Gb thGEENCET ACAAGET GBI T AMABERAA BGANEERACGAANAEN GGACT G

CYP4F3, ITFG3, EDIL3, YTHDF1, CDC20, CCL26, TMEM79, MANSCI, DYSF,
ERGIC3, GRAMD4, NCBP1, SNX11. 14 genes were down-regulated more than 50
percent in at least one cell line (PDGFB, APBB2, SATB1, MAD2L1BP, TUBBG,
CEP152, KLH17, COL7A1, CKLF, PHOSPHO2, GNATI1, ABI3, TYROBP, IL10),

15 while other 3 genes were down-regulated more than 35 percent in at least one cell line
(ANG, ZIC5, JAM3). Expression of SPTA1, PAPLN, PCDHI1, TMIGD2, and KRT24
was either not detectable by this method in MDA-MB-231 cells or didn’t change after
siRNA treatment in BT-549 cells. The foregoing results indicate that down-regulation of
the 40 genes can lead to increased sensitivity to eribulin, an analog thereof, or

20  pharmaceutically acceptable salt thereof.
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TATACCAGGAT GAAAAGCAAAGAAAAGATAAGGT TTTCCAGGGAAAT TTTGACAATGACACT CACAGAAA
AAATGTCATCGACCCT CCCATCTATGCACGACACATAAGAATCCTTCCT TGGT CCTGGTACGEGAGGATC
ACATTGCGCOVCAGRACTIBCT GEGCT GCACAGAGGAGGAAT GAGEGCGAGECTACAT PCTASANCEIRAT TC
CCTATTTCCCTAAAAGTATCTCCATGGAATGAACT GTGCAAAATCTGTAGGAAACTGAATGGTITTTTTTT
TTTTTTTCATGAAAAAGT GCTCAAATTATGGTAGECAACTAACGGT GI TTTTAAGGEGEGT CTAAGCCTGC
CTTTTCAATGATTTAATTTGATTTTATTTTATCCGT CAAATCTCTTAAGTAACAACACATTAAGT GTGAA
TTACTTTTCTCTCATTGI TTCCTGAATTATTCGCAT TGGTAGAAATATATTAGCGAAAGAAAGTAGCCTT
CTTTTTATAGCAAGAGTAAAAAAGT CTCAAAGT CATCAAATAAGAGCAAGAGT TGATAGAGCTTTTACAA
TCAATACTCACCTAATTCTGATAAAA MATACT GCAATGI TAGCAATAAGT TTTTTTC'I'TCT GIAATGA

CTCTACGTTAT SOt the Agreg ningot
TATG TAACATGCRETAcoldehepacs (riaroomprestt twtmhﬂnﬁﬁéﬁpﬂrﬁed@AVPIHFWG#WWATAAGAGAT
TAT GT GA
CTTCTTTTTCTTTTAGTTCTATTCTACATTCTTAATAT Té%MBrAOCT@N@ATTCAATTTTTTTCT
AATTGAATTTCCTATTAGT TGACT AABNGAAGT GIICA TG FACTCATATATGIAGAACAT GACTGCCTA
TCAGTAGATTGATCTGTATTTAAR TTN‘TTAATTAMTE(?G‘/@@S".FTTWT"TWM GCCATAAC
TATTTAATTTOCAAAT AATT LT FEREAAMGART AT ACFCTEAGTT FHCEACAAMGAACAAAAAATA
TATATGTCTCTTTAAATTTAAATE T A RETAN A CE T J\%{Q.T’\CTTTAAAAAAT
CGGCTTATTTGTTTATTTTATAAAS TACCARRCAANE AT T AT AT AT o AT AGTTTGGCCAA
h‘bbl ACAT gIgf]“f""l' f'a"'ﬁl_\\ A AN I'O_t\ 7 T m

GCATACTCATCATTTCTTTGT TCAGE FGEACATT TEETCH JLALTETTAT FEAGATTTGAAACT

~ T =N . N . . [V PN

KLHL17 339451 | 0.65 0.04 0.57 0.00

PCDH1 5097 0.71 0.02 0.61 0.06

ABI3 51225 0.66 0.04 0.62 0.04

TMIGD2 126259 | 0.66 0.05 0.62 0.04

NCBP1 4686 0.72 0.04 0.63 0.02

1L10 3586 0.72 0.02 0.64 0.05

ANG 283 0.74 0.02 0.64 0.00

KRT24 192666 | 0.69 0.01 0.65 0.00

TMEM79 84283 0.66 0.01 0.67 0.02

PDGFB 5155 0.65 0.00 0.68 0.03

SNX11 29916 | 0.68 0.05 0.68 0.05

CFL1 1072 0.69 0.02 0.68 0.05

CKLF 51192 | 0.62 0.03 0.70 0.01

TUBB6 84617 | 0.73 0.01 0.71 0.01

HYAL2 8692 0.67 0.02 0.71 0.05

TYROBP 7305 0.73 0.04 0.71 0.01

APBB2 323 0.70 0.00 0.71 0.02

YTHDF1 54915 0.61 0.02 0.73 0.01

CEP152 22995 0.46 0.03 0.74 0.05

COL7A1 1294 0.73 0.03 0.75 0.05

NMU 10874 | 0.67 0.00 0.76 0.05

SPTA1 6708 0.38 0.03 0.76 0.02

ERGIC3 51614 | 0.70 0.05 0.76 0.05

SATBI1 6304 0.67 0.02 0.77 0.04

MOBKLI1B 55233 0.74 0.03 0.77 0.01

GNAT1 2779 0.66 0.04 0.78 0.03

ITFG3 83986 | 0.73 0.05 0.78 0.05

DYSF 8291 0.26 0.01 0.78 0.05

MANSCI1 54682 | 0.65 0.03 0.78 0.05

EDIL3 10085 0.65 0.01 0.79 0.05

GRAMD4 23151 0.72 0.00 0.79 0.01

ZIC5 85416 | 0.69 0.03 0.80 0.05

PAPLN 89932 0.71 0.03 0.80 0.01

CYP4F3 4051 0.74 0.02 0.81 0.01

5
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MKRSVAVWLLVGL SLGVPQFGKGDI CDPNPCENGGE CLPGLADG
SFSCECPDGFTDPNCSSVWEVASDEEEPTSAGPCTPNPCHNGGT CEl SEAYRGDTFI G
YVCKCPRGANGI 2B ONECEVEPCKNGG CTDLVANY SCECPGEFMGRNCQYKEBE'US2012/029479

PLG EGA |

SNQQ TASSTHRAL FGL QKWYPYYARLNKKGLI NAWTAAENDRWPW Q)

NLQRKMRVTGVI TQGAKRI GSPEYI KSYKI AYSNDGKTWAMYKVKGTNEDWFRGNI D

NNTPYANSFTPPI KAQYVRLYPQVCRRHCTLRMEL
| TASSI FRTL NI\/DI\/FTV\EPRKARL DKQGKVNAWD

GVKSGH QDYQ
LVPTKVTG |

TQGAKDFGHVQFVGSYK HRK DPP
| YARHI RI LPWBWYGR 4 LY C E C and
golgi 3ERA C ), transcri pt vari ant 1, rrRNA ERG C3 51614 H14 015966 MRNA

Sequence

ACATCGAT(

TATTACCT(,

BRAGTTTTT(

ACAGCAGC
GAGGCTGA(

POSCAGA]
GLATGI CACAA St AAAGAT GELATCLLLGT GAGLTCA
OGOCAT GAGCTTGOGARAG OGAGGTCACGGT! T GACCCT GAGT COCTGBACGCT GATC

GCTGTGA
GGCATATC(
AGCCAGAA(
CCGGAAACT
CTTTGGECCT
ATTGT GAA(
AGGTGGTA
ACATGAGA/
TCGCCCAT(
TCATTGEI
GAAGAAAAT
CCTGTGGTT
TATTGATT(
sequence

\CCT CCTAT T e T CACLACAACAT ATCAAGTCITC] AMACATCI G CAACAT GO CA

5COGT AGAGECTBREOCTT CAAGAACTGAGAT ACTATT GAGCAGT GCOBECGAGAGEECET TC

BAT GCCACGACBATAAGRAT GAACECTCCCACCTGT ATCSCT IS GGARGT SAATARASET GG

TCCACT P A A P T A A PO AT G T CRAETFECATGRCT TCERGAG

T@@%ﬂ?@ﬁ%&?@&%@ﬂ@ﬁ%&%&%@&ﬁ%&%@@@@ﬁm
GOy 07

BGCATGId mar@@@ﬁmmm@mrwﬁm@@wﬁ@mmmm

AT TGTEATAGT VN 29)°C TAANST A EH"
CGTCTTCCCTGGCCTCGGCCGGCAGCGCCGAAGGTGTCGGTGGGGCCCCCACGCCCAAGGGGCAGGCAGC
CTCCTCCTCCACCCCTGGATGGAGATGAATTGGGGCTGCCTCCACCCCCACCAGGATTTGGGCCTGATGA
GCGTCAGCTCAGAGGGGACTGGATTCTTCCCTGGGAACTATGTGGAGCCCAGCTGCTGACAGCCCAGGGC
GGTCCTGGGGAGAGAGAATTTATCCAGAGGCCTGCTGCAGATGGGGAAGAGCTGGAAACCAAGAAGTTTG
GCTGCTAATTACAGCCCCCAACCTCCAACCCACCAGCTGACCTAGAAGCAGCATCTTCCCATTTCCTCAG

Translated protein sequence

LNFGCLDDIGHGIKDLSTQLSRIGTLSRKSIKAPATPASATLGRPPRIPEPVHLPVVPDGRLSAASSASS
SEGTGFFPGNYVEPSC (SEQ ID NO: 2)

\WTW@HMEMQHJ&@@@@&A@@TC
PAT GGT ARG TEACEKACAACCATAGGT LCTACCALGCALC L €XTT EACALII E3EEIEECCA
TGATCGWA@A@M@GFA @l“'!l ]
g 2 ;pr ot ei
AAGAACAGGCACCCTGTCTCGAAAGAGCATCAA GCCCCTGCCACACCCGCCTCCGCCACCTTIGGGGAG
CCACCCCGGATTCCCGAGCCAGTGCACCTGCCGGTGGTGCCCGACGGCAGACTCTICCGCCGCCICCICTIG
ACCTCCAGCCCCACCTICTCCCCAGCTCCTTGGACCCACCTCCTCCACCAGCAGCCGTICGAGGTGTTICCAG
CGGCCTCCCACGCTGGAGGAGTTGTCCCCACCCCCACCGGACGAAGAGCTGCCCCTGCCACTGGACCTGC
GCCCAGCTGGGTIGCCTIGCCTCATACTTGGAGARAAGTGGTGACACTGTACCCATACACCAGCCAGAAGGAC
AATGAGCTCTCCTITCICTIGAGGGCACTGTCATCTGTGTCACTCGCCGCTACTCCGATGGCTGGTGCGAGG
TCTCTGGGCAGCTGATGTCTGCACTGAGTGGGTTTCATGAGCCCCAAGCCAAAACCAGCTCCAGTCACAG
CTGGACTGGGTICTGCCCACCTICTTGGGCTGTGAGCTGTIGTTICTIGTCCTTCCTCCCATCGGAGGGAGAAGG
TCAACAGAGGACCCCTACTCCATGCAGGACAGGGTICTCCTGCTGCAAGTCCCAACTTITGAATARAACAGA
TGATGTCCTIGTGACTGCCCCACAGAGATAAGGGGCCAGGAGGGATTGARAAGGCATCCCAGTTCTAAGGCT
TACCCACAAAGTGCAGCCCACATTGGACCCCAGACACCCCTCTGCAGCCATTGACTGCAACTTGTICTTT
TGCCCATTGAAAAARAAAAAAARARRAARAAA (SEQ ID NO: 1)
MAELQQLQEFETPTGREALRGNHSALLRVADYCEDNYVQATDKRKALEETMAFTTQALASVAYQVGNLAG
HTLRMLDLQGAALRQVEARVSTLGOQMVNMHMEKVARREIGTLATVQRLPPGQKVIAPENLPPLTPYCRRP
LASAGSAEGVGGAPTPKGQAAPPAPPLPSSLDPPPPPAAVEVFQRPPTLEELSPPPPDEELPLPLDLPPP
PPLDGDELGLPPPPPGFGPDEPSWVPASYLEKVVTLYPYTSQKDNELSFSEGTVICVIRRYSDGWCEGVS
Home isaplens: angliogenin itibohticlease; RNase A
tamidyy ohoaNG ) transeripts variant 25 mBNA

ANG 283 NM00109757 7

mRNA Sequence

TCCAGGTTCACACAACTGGAACCCATCTCCAGGAACAAACAGCTGGAACCCATCICCCGTTGAAGGGAAA
CTGCCAGATTTTTIGTAAGATTICTTCCTCCTGGGAGCCTGTIGTTGGAAGAGATGGTGATGGGCCTGGGCGT
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MVEAL GKLKQEDAYPKTLEDERVKTCGGATVTI VSGLLM.LLFLS

ELQYYLTTEVHPEL YVDKSRGDKLKI NI DVLEPHMPCAYLSI DAVDVAGEQQL DVEHN

L EKQRL DKDEDRVYRABMIRHEL GKVEVTVFDPDSL DPDRCESCYGAEAEDI KCCNPCE/US2012/029479
DVREAYRRRGWAFKNPDT | EQCRREGFSQKMEQKNEGCQVYGFL EVNKVAGNEHFAP
GKSFQRSHVHVHDL QSFGLDNI NMTHYT OQHL SFGEDYPG VNPL DHTNVTAPQASMVE

QYFVKVVP]
TEKHRSFTH

JIMOOG 7.

t ransduci
Sequence
AGITGATT(
AGAAGAACK
GAGAAGCAC

VY VKVDGEVIRTHOF SVF RIERMANGECE TDHCPYEM CYELGP MBI TAACTCCAGGTAC
1EL T GVEAL FCOVH FYACE FBSEA TYHSARKRIACKIKE XSGR F ¢ SEOMADANCE 263 CCENAT 1

R R e

mwéﬁ@i&%&%@éﬁ@ﬁéﬁmﬁi%ﬁ@m

jKIﬂTXH&%&E6&&%&@E§E€E§§I

K SHITHAT I GAG

AHi e SGEI BT 0 B A Tﬂ%“i@é?%gﬁ%& &), al |
AGCGG

ha

=

TGCTGCTT(

FTGGGT GOCGGT GAGT G%M%MW@AGATTATCCACCAGGA

CGGGTACT(
GCCATCGT 4
AGCTGATG(
GCTGTGGA/
GGCTACTA(
GCTCGCGA(
CGATGI GG
TTCATCGC(

LGCT COMGHGT.CEETEGATFF TATOGBCATF CAORCTAACBECAACACGT TGCAGT CCATCCTG

\CGCCCEAFEAECAGAE TCAACATECART KCESASRTTF TFREIECIICAGEACGACGCCCGCEA
CACAT GEXSABERCACTE AN EEANYEA a'N:'L P u.ugt ARKEA e-»u'e'n&-' ACATCATCCAGC
\GCACTCCGETATCCAGECCTGITTT X 5 X \CT
CTCTCOCACCT GGAGEOCC! GETAACTEE édf%o
BT CAAGACCACT GOCA

CTCCEAGCCECAAGAA !:"'é.ﬂ —y_‘} < 1 UL:V-\WI \.:V-\Ubl \.1J-\I CUAI b

BGCGCT GAGCGCCTACGACAT GGT GCTAGT GLAGGACGACGAAGT GAACCGCATGCACGAGA

GCCTGCAC(
CAAGAAGH
CCCAACAC(
TGAAGGAH
CACCGACAT
CGGGGACAA
TCAGCAAT/
GGGCATTTA
CCTGECCT(
GAGAGGAX
TCTGGECAGK
AGAGCAGH
ATGGAGAGT
SUBSTI TUT
GCACACTCA
GATAATATT
TCAAACAH
TAGGGATTT
TAGITTGGT
TCCTCTTGI
GGCATCCA(

GAAGICTTT

CATATGGCA
TTTATTCAT
GTGTACAA/
sequence

P 1 Gl T LA A detrded SAO0f Atttz b Ao b & Sadebddebaickadrb At bibbalitelded drehdc! AA
\CG CTA{CT TGCACAACATEAACAACEICHUACGECAGCATITE €T T IRt (I TAGGAIGGA
LT ACGAGGACECHEEEARCTACATEANGEICEAGTICCCT CEAGCI CAACA T GUBEEEEEACG
\T CT ATTCCCACATGATGT (ICCUZACTEANTACTIAGAACGET CRAATCT FETCTATCEACTST GT
CAT CATCAXGEANCAATCT CRANCACTEHEICCTET T CHAGAT S CCACEISET GRS TAESAGT
«xy«xﬁﬁ¥%ﬁﬁéﬁ%%%&y%ﬁ?ﬁﬁ%ﬁX?ﬁKﬂvﬁﬁﬁ%&ﬂHfﬁﬁﬁiﬁﬁ%&?ﬁﬂ%ﬁ%&%ﬁ%ﬁﬁym:

‘TGTGG&&&&%%IJGﬁ@ﬂ%ﬁ%&%&%&ﬂﬁfI&E%&Qﬁﬁ&¥&K&%ﬁﬂﬂﬂ&%ﬁ%&ﬂ&&i&iﬁ&ﬂDNf
BGACCGIAGHERLIACOACCEELACAAAUMT GHEEAEAT ASECOCACABRASEI CAGHEEACCA
mwmmmm@mm@m FTETEAGRACGTG

CTTGRAECOECATEAR : AAICTECACECT BEEA T T RGEGTCAGCEAAGTEGAG
E SHEETCLRELEA96) WO- 0T EIOI00PETOSI0 1 ZPOIATS CoTAR GACCCC
\CCITG%%# \CA fﬂ%ﬁﬁﬁ%ﬁ#@éﬁﬁﬂﬂ%ﬂﬁ%%ﬁﬂéﬁﬂﬁéﬁ%ﬂéﬁ#ﬁ%ﬂfﬂﬂ%ﬁﬁ%AG
TTT S e e {7 GF’ .

\GGCA TTG

A C]
TTTCAGI L I AMMAT ACATGLATCATABAGT T %Q%I@EWCA@%@IAGT A
GGT GTTAAGIACAET AT AAT EECIALAACCACEECARCT 6T EATERCOAGMGTECTT
[ AAAACTGEARETCTGRACCEATGAARAAAT AACCECCEATTCET CECTECRACEBEERCCT
PCAT T CTACTIET CCATCTCTAT GAATGRGAGT GBF CTAMGT GOCT CACATIGTGT GBBTCCAT
GT CTTI PP SCAACFSSEFIA TATCAC T T ACEAFCATCTC T CAASBF PRATTEATICTEI AG
\GAATCﬁé@??@@?ﬁ?*ﬁﬁ%ﬁ%ﬁ*@ﬁﬁTAﬂ?ﬂ%ﬁ@ﬁ%ﬁ@@ﬁ%ﬁ%ﬁ%ﬁ?@éA@ﬁé?ﬁf@?TTA
CTATTEAT GAATCCT TACAT CTCECT T TTCECTATT: CATGG

TANTCCTGETATCRA
\TCTCT W%ﬁcﬁﬁmﬁﬁﬁcmﬁ Fed gt n

GAGAGGGGAAAGACATGTACCTGATCCTGGAGAATGACATGCTCAGCCTGGTGGACCCCATGGACCGCAG
CGTGCTGCACTCGCAGCCCATCGTCAGCATCCGCGTIGTIGGGGCGTGGGCCGCGACAATGGCCGGGATTTT
GCTTATGTAGCAAGAGATAAAGATACAAGAATTITITGAAATGTCATGTATITCGATGTGACACACCAGCAA
AAGCCATTGCCACAAGTCTCCACGAGATCTGCTCCAAGATTATGGCTGAACGGAAGAATGCCAAAGCGCT
GGCCTGCAGCTCCTTACAGGAAAGGGCCAATGTGAACCTCGATGTCCCTTITGCAAGATTITTCCAACACCA
AAGACTGAGCTGGTCCAGAAGTTICCACGTGCAGTACTTIGGGCATGTITACCTGTAGACAAACCAGTCGGAA
TGGATATTTTGAACAGTGCCATAGAAARATCTTATGACCTCATCCAACAAGGAGGACTGGCTGICAGTIGAA
CATGAACGTGGCTGATGCCACTGTGACTGTCATCAGTGAAAAGAATGAAGAGGAAGTCTTAGTGGAATGT
CGTGTGCGATTICCTGTCCTITCATGGGTGTTGGGAAGGACGTCCACACATTITGCCTTCATCATGGACACGG
GGAACCAGCGCTITTGAGTGCCACGTTTITCTGGTGCGAGCCTAATGCTGGTAACGTGTICTIGAGGCGGTIGCA
GGCCGCCTGCATGTTACGATATCAGAAGTGCTIGGTAGCCAGGCCGCCTICTCAGAAAGTTCGACCACCT
CCACCGCCAGCAGATTCAGTAACCAGAAGAGTCACAACCAATGTAAAACGAGGGGTICTTATCCCTCATTG

ACACTTTGAAACAGAAACGCCCTGTCACCGAAATGCCATAGCTGCACATGCAAAAGGACTCGGCTATTTA

b4
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MGAGASAEEKHSREL EKKLKEDAEKDART VKL LLL GAGESGKST
| VKQWKI | HODGYSLEECLEFI Al | YGNTLQSI LAl VRAMITLNI QYGDSARQDDARK

LMHVADT| BEGEMVEREMSDI | QRLVWKDSG QACFERASEY(QLNDSAGYYL SDL ERBUT/US2012/029479

PGYVPTEQDVLRSRVKTTG | ETQFSFKDLNFRMFDVGGQRSERKKW HCFEGVTC |
FI AALSAYDIWLVEDDEVNRVHESL HL ENSI CNHRYFATTSI VL FLNKKDVFFEKI KK

AHLSI CFPI
VTDI | | KEN
( GRAVDA)
CGTCATGT‘I
GAGGTCACAA
CGAAATCOQCCT
GGGACCCT(
AAGGTCACK

DY DGP NI EBARERNNIAKNAGE LASE NVRRENKEI XS HMICAT DT GNYKFFEDAAGTTGCTGATGC
JLKDCGL SE@%%GN@TWFCTTAAC%%GEC&T@@%AC@NW%WWT%%Céif*?ﬁ

ﬁkﬁ@TG%?éﬁg%%Gqﬁﬂ@%ﬁfgﬁffaTTTTFHQNEQA@%. 8%ﬂ§éTGCGCAGTGGAAGGTCTTT

uu‘i vﬁ'-“r".'t & a!v_ eh 'ﬁ%w‘ SSIus e" ‘e‘;‘u;f‘
eg’é‘ ‘i ?;easoeee 'E‘ ‘gﬁ "‘ e"’ Er -

GATGAAAAACTAAATTCGAGGAATTAAAATCGAACAAAACATAGCCTTICTTTTCCGATGGTTTTCAAAC
TGATTATTTTTAAAAGAGATTAATAAAATCATAATGCATTTIGGGTIGGGACATATTTCAAACTICTGCCT
TATATTGTACGGTGCAGCTAGAGAATTATAGTTCACTATGGCCATTICTCTACATAAACATTAAGATGAAA
TACTCCTCATCAGCCTITTCATCCTTAGTTTGAGAATTAGCTGATATGCAATTTGAAGTTIGAGGAAATATC
ATTGATATTTICTATCATGCACGATTATTTTAGATTTCTACCACCGIGTIGATTTTTIGCTAGTCCATGTGCT
AGAGGTAAACGTTCTIGCTGGAATTCTGCATCCAGCTCTATCCCCCICTGATGCTTTITTGCCCAGAAAGCT
GTCTGTCCATCATGTATTIGTCCATGGCAACAAATTACATTAGGTTGAACCTTITCCITGATTTTATGTATT
TAATATTAGAATTTGITGGACTCAACTAGATATATTTTITTAATTITATATTITTTTCCATITTIACTTITGAAG
ATTTGAAATGTTCATACCTGAGCAAAGTCTACACAGGAGTAATGGACTGTTTAACAAGTTTICCCARAACA
GCATTTTCCTGCTCCTTICGTATGTAGGTGAGAAACTTAGCTGGAAAGACATACAAATTTAGACTCTCGTT
GACATTGTCGTITITTAAAAGGAAGTTGCTAAGGCGATCAATCTCAATATTAGTICTIGTTTACTICTICTTA
ATGTCAAAATTAACATTTACAACATCCAATTATAARAAGTAATGCTTITATGTTTATACACTGCTATGTACT
TGTCAAAATGGTTTCCACATICTTATCACATCTGAGCCTTACCAGGTAGAGAAGGTACTAAATACACTTT
AGAAGTAAAAATATGAAGTACCGAGAGGCTAAACCCACTGGCCTAAGATCTCACCAAAGTTCATGAAAAC
CAGGACTAGGACCCACGGCTCCCAAAGCCCGTICTTIGCTGTGTTGTGCTGCCTCCATATCCGTCAGGAAG
AGCCTTTCCAGAATGATTCTGGGCATATACTAAGAAGAGCAGGTATGGAAAGATCTATTIGTICAGGGAATC
TTAGAATTCCCTACACGAGTGGGAGAAAGATGTCCAAATTCCTTACGCAGTGGTATTCATGATGGTGCCC
TATCTAAGTCCAGGACTGTTTITCCTACAGCGTGCCTCAARAGTGTTIGTAGAGGGCAGGATTICTACATICA
CAGCCTGTTCCATCTACGAGATTTTCCAGATGCTACTTGTGGTAGACATTICCTAACTCATGGTACTTAGC
CACCAGAGATCATGATGGAATGAGTGGGTGGCTTTTCTACCTGCCATTCCCTCAGAATTCATGAGGGGTG
GGGGACAGGGGGACCGGAATTGTCTTAGCACCCCAATGTTATGACAAAACTATGCTACTTTAGAAACGCA
GTCTGTTTTICACCAATTGACATACTACTGATCTIGAAGTAACCAGTGCCATCATAAGAAATTACTGCATT
AAGAARAATCCTTGCTGTGCCCTTTGAAAAGCTGTTCAGAARATCATTTACAGTGATCTTTICATCICGGTICG
CTGTAGTGAAACATTTTAGTGTGATAAATTTCAAAATTCTAAACAAATTACCCACTTTTATATTGGAAAT
CTICTACCAGAACTCCCICTITCATTTITITAAGGCATACATTIGCTTIGTTTICAAGATCAAGAATTCTGAGC
TAGCTTTAAGTAGCAAACTGATTTATATGTGCAATTATAGGATGCATTAAGATGAATGATAGCCTTTACA
TATTGAAAACTTTGCAGACGTTTTIGTITTITGAAAATGGCATIGTATAGTAAATGCAAATTAATTTITIGTAAA
ATTATGTTAAAGAGTATGTTICAGACACTTTCTGCCATGGCCAAAAAGTATGTATGAAAGTATGIGTGTIAT
TTIGTTTGTAAAAGGATGCCAATGTTITTACCTGATATCTTAGTGACACTTCAGTTATCTATGCATTCTTTA
GATCTGTGATTCGGTAAACAGGCAGCCATGTTCACGATGCCTICTATGTCTTACCATATTITTITAATTAAC
CIGTTAAATACAGCTTAAAATATTTITTATTITTATTIATICTATTTTTACTGARATATACTGCATTATTIGT
GTTAATGTATTATCTTITICCTGGATATTATCTCCCAGTIGTATCCAGATCTAAGTAATCTCAGTGAACTATA
CATTGCCTARAAAGTGGTTTTIGTAATGATTTGTAGTICACATTTICTATTGGGATATGTAGAAGAAAAGGCA
AAATGCTTAAAGTTCCTTTTATTTITTAAAAGCAGCTAGATAGACACAGACTTGCCACCTCATACATCTIG
CTCCTTGGCAACATCAAGGGGAACGACTAGCCAACATGCCTATGGCTAAAAACTTTICCTTITGCAGACTAA
AGCACTGCTTGGTGCTITCGTITTITICTACCCTTCACAACATGTIGTIGATTTCATCTAAGAGATATATACATG
TACACATGCCCTTTGITTCCACCTGGATACAAGATCACTCATAGCTAATTAGGACCATIGITTITTITIGTIC
ATCTGICTITIGTTGCATGAAGGGACATTAGACCCATTTICCATTAAAATAAGTTCTTIGGTGATAAACTGTGG
CACTGCTACTICTTTTTAAATCCACTTTATGATTTCAAGATGGACACTTGTAAGATGACTCGACACAAGG
CCATTGCCTGGAAGCCCCAGAGCTTTCCTICTGTITITGTATGGCCCGTTCATGTCCCAGGCATTGCAACACA
AACTCCTCAAGATTTCACCACAACATGACAAGCATTTTCCTAACTGATATTAGCACAATTTAACTAATAA
GCCCCTTCGCTICICTAGTTIGGCCAGGCTTAACCTAATACACATCTAACGTIGTGTIGCCACACGGCCAGTAG
AAAGTTTAACTTCAGCTTCAGGGCAAAGATACCCACTCACACCGTGTCAACGCAAGCAGTAGTITCCTGGC
CTCCAGAGCAGCTTACTTCCCCTGAAAGAACGCTTIGTTTICCTTTATGCCCTTTTCCIGTTGACCACTT
TTACACATTTAAATGTAATTIGTTIGTIGAGAATAAATTTAGCTGCATAAAACGTTCGGCTICATTTATCTIGA
CATCTTAGTCACATATACAAGGAATAGAAATAGAAACTCGGTIGTCTCTAGTTATTITITTAAATTATTICTTA
CCTCAGACTICTTAGAAATCACTTTAGTAATGGAGCATTTTGCTTTGATTAGTTACTACATATTTCTGCC
TGGTAAGAACTAGGAAGTAACTTCAAATTTTGAGTAATCACCCTGTACTTATTTIGGTGATCAGGAAGGCC
AGCTGGCCTTICCGGACATAGAAGCCTATTTAGTCACCAACTCGAGICTTITGTAAGCGGTCTIGCTAGGA
TTGTIGATATTTTAGCACGAAGAAGTTTATCACTTICCTTTAAGAACCTGACATCAAAGAATAAAGAATAGA
GGTGTACACACACTAAATCCAAAATGAAAGGTAACTAGAGAAATCAGTTGAATCTIGGTTTAGCTTAACTG
TTAGGCGCAGGAAGGCAGATAAACAGAATTTAAAGTATGTCCCCGCTTITITGTTCATCTTGCACTTCCAC

ng

CA

AT@TWMW&EMMJEMM%&%TM
LT GCGAAAERT GGCT AT T GEARAAACATRI G ETACACKEAGEAGE FOCEEAAGITGOGACAAGA
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AACCAACGCCGGAGAT GCT GCEECAGGAGCT GGACCGCGAGCGEECAGCGECEGAT GGAGCT GGAGCAGAAG
GTI'GCAGGAGGT GCTGAAGGCCAGAACCGAGGAGCAGAT GECT CAGCAGCCCCCAAAAGGGCAGGELCCCAGS
CCAGCAAT B0 GGAHABECCCGAGCCAGEEECT GT CCT CECAECCT GCAGAAGT GEC TARAGIGHAEAGT T
CGCGGGAGTACGT GGAGGACT TCCGGT T CCAGCCCGAGGAGAACACT GTGGAGACAGAGGAACCCCTGAGC
GCCCGCAGGT TAACT GAAAAT AT GAGACGGECT CAAGCGCGGT GCCAAGCCGGTCACTAACTTTGTGAAGA

ACCTCTCT(
CGTGTGGECA
ATCGCCAG
AAGACCTHH
GAAGATGCX
CTGTATGI GG
TGGGACTCI
CAAGTACH
GCCGCAGI(
GTAAAGAGH
AGAAAACGE
ATGCCCAC(
AATCTGEGT
CCTGICTGI
TTTGGTIG(

CGGCAGCGT

BCCT TATCCEACT CET RCTCCGHCTACACGRCTABCTATIASCCI TERCCES FGTAENTGANT GC
(TCKX:TE?BEEKBAE@?EE??FT@?FFEFFFﬁﬁTFTQ?EA&X5Aﬁﬁ3FEﬂ33ﬁK§3TH?¥T€§&§TTEﬂﬁﬁﬁFﬂ§§3TC:

\CTGT eﬂ eﬂ ?r ev'n 3 e" Ca gﬁ&i‘“g‘ A ‘ia'l't CAGHA

:TGACA GLGEGTOLAGG ee AT CACACAGA G
geen eg’}:‘ < &Mf\ﬂ( & i 'l ghe ‘i eo a 'eeée

ATGCT %EQA'EG&MJ@I d: @@I@IJ%EI&&MEIMA@@@WW

;GACTA@&%@&@%&&?@@@%GF?A%?F?@%@%?

CC-I_ eﬁee’ .AA'A”' A‘Ae A"

cCl uy SLTORGL A"‘e'éee’er“ S '!";' LA 5‘ ""f ‘i""' 3‘:"" f?'!ﬁxm
AT@%%@%T@M&W&@%M&%X%EMMG

CT CECEIACATT AGT Al T GACT A(CCCA ALK E T4 TEIAAE T dGhCTACRATUCEdT T
AATATTGGCTCACTGCAACCTGCACCTCCTGGACTCAAGAGATCCTCGTACCTCAGCCTCCTAAGTAGCT
GGGACTACAGGCGTGICCCACCACACCCAGCTAATITTIGTATTITTTGTIAGAGATGGGGTTITTGGGGTT
TCGCCATGTTGTCCAGGCTCGTCIGGAACTCCGGTGCTCAAGTGGCGTGCCCACCTCAGCCTCCCAAACT
GCTGAGATTACAGATGTGAGCCACTGCACCCAGCCCACTGACACGTTTTACTGATAAATGTAAATCTAAG
CTAAAATAAARAATAATGTATTACCGCTATAATACAATTCACCATICTCTIITTICTCACTTCAAGTAAGAAA
GTAAAAATAGAATATCAGAGCTGAAGTAGACCTAAGTATTCATCTTGAAGAAGATAATATTCTAAAAATC
ATGCCACCTGAATTGAGCATTTAGGAATTTATGTAACATTICTATACAACTGAATTGCAAAAATAAAACT
TTAAATTCAAACTTTAARAAAAAARAARARARAAAAARARARARAARA (SEQ ID NO: 5)

Translated protein sequence

MSEVLPADSGVDTLAVFMASSGTTDVINRNSPATPPNTLNLRSS

HNELLNAETIKHTETKNSTPPKCRKKYALTNIQAAMGLSDPAAQPLLGNGSANIKLVKN
GENQLRKAAEQGQODPNKNLSPTAVINITSEKLEGKEPHPQDSSSCEILPSQPRRTKS
FLNYYADLETSARELEQNRGNHHGTAEEKSQPVQGQASTIIGNGDLLLOKPNRPQSSP
EDGQVATVSSSPETKKDHPKTGAKTDCALHRIQNLAPSDEESSWITLSQDSASPSSPD
ETDIWSDHSFQTIDPDLPPGWKRVSDIAGTYYWHIPTGTTQWERPVSIPADLQGSRKGS
LSSVIPSPTPENEDLHAATVNPDPSLKEFEGATLRYASLKLRNAPHPDDDDSCSINSD
PEAKCFAVRSLGWVEMAEEDLAPGKSSVAVNNCIRQLSYCKNDIRDTVGIWGEGKDMY
LILENDMLSLVDPMDRSVLHSQPIVSIRVWGVGRDNGRDFAYVARDKDTRILKCHVEFR
CDTPAKAIATSLHEICSKIMAERKNAKALACSSLQERANVNLDVPLODFPTPKTELVQ
KFHVQYLGMLPVDKPVGMDILNSAIENLMTSSNKEDWLSVNMNVADATVIVISEKNEE
EVLVECRVRFLSFMGVGKDVHTFAFIMDTGNQRFECHVFWCEPNAGNVSEAVQAACML

RYQKCLVARPPSQKVRPPPPPADSVIRRVTITNVKRGVLSLIDTLKQKRPVIEMP (SEQ ID NO: 6)

mRNA Sequence

CTGGAATTGAGGC TGAGCCAAAGACCCCAGGGCCGTCTCAGTC TCATAAAAGGGGATCAGGCAGGAGGAG
TTTGGGAGAAACC TGAGAAGGGCCTGATTTGCAGCATCATGATGGGCCTCTCCTTGGCCTCTGCTGTGCT
CCTGGCCTICCCTCCTGAGTCTCCACCTTGGAACTGCCACACGTGGGAGTGACATATCCAAGACCTGCTGC
TTCCAATACAGCCACAAGCCCCTTCCCTGGACCTGGGTGCGAAGCTATGAATTCACCAGTAACAGCTGCT
CCCAGCGGGCTGTGATATTCACTACCAAARGAGGCAAGARAGTCTGTACCCATCCAAGGAAAARATGGGT
GCAAAAATACATTTCTTTACTGAAAACTCCGARACAATTGTGACTCAGCTGAATTTTCATCCGAGGACGT
TTGGACCCCGCTCTTGGCTCTGCAGCCCTCTGGGGAGCCTGCGGAATCTTTTCTGAAGGCTACATGGACC
CGCTGGGGAGGAGAGGGTGTTTCCTCCCAGAGTTACTTTAATAAAGGTTGT TCATAGAGT TGACTTGTTC
AT (SEQ ID NO: 7)

Translated protein sequence

MMGLSLASAVLLASLLSLHLGTATRGSDISKTICCFQYSHKPLPW
TWVRSYEFTSNSCSQRAVIFTTKRGKKVCTHPRKKWVQKYISLLKTPKQL (SEQ ID NO: §8)

CDCRO | 991 | MM 001255 | Homo sapiens cell division cyele 20 homolog
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CTTTTTCTTTTTTTTTTTTTACGATTTGGTAGI GGAAACAAT TGGACATCCTCATGAGCTTTTGCAATAA
TTCTCCTGGACCTGTGGT TCTATTGTGT TGACCTCTGCGT TTTATCGACCAAGAAGGGEGCCAGEECTCAC
AGGCGACGEIB0 2E20CUNC T CCCACAGGGECACGT CAGGT GCCT CT GAGGGCCACCECTASMITGRIIBLAG
GGGEGECAGAGGCCCT CCEEEECCCGT GGAGAAGACACACAGGACCCCTGECCCTGCCCTTCTCCGT TCCAG

OCT GGACAGAGAACCT CTOCACCCACCCCAAGACGTTCTOCCAACCTT GT GTOCOCCTCT CCAGACCOC
AGAAGCT CETCCACCA X GA/
CGT CAAGGAGEGACAT X

CATGAGACCQCTCCTGT GGCATTTGCCCT TGGT GCC(I%EE‘F&B@@EI:(XBGCGCAGT GACCCT GCCT GCGCT
CCACACT CGCTCCACGRGAACAGAGAGRGT GAGAAGGERCCCACCCCT CACCTGCCCTCAGT GICTTTGET

SUBSTI TUTE SHEEP{ROLE -26) "WD- 28127 TOGTO0PCTI USFGT2F 029479~ Ao h A

GGCACCTTCCTI CCACICCCTCAREE uuee" T AAGEGEC e fecce
TGACACGC( e Y'g‘"‘se'e(‘ RCCAGTA? eee RONCCEAT 3% e '&"J ?A AGCACAT
CTTTCTCACACT TTékt bzl H@@?«A@@%@@@Q@%@% W@J@@M@@I&@%@A
CTGTGGCATGT CTGEZACATE Eﬁ@@ﬁéﬁ@éﬁb‘&@ﬂ@&@%@%@m&
AGTGITCC( ALE! YA -

GIGCTTTA(

AGCGITCC(

GGGECCGCCTGOGCT! éﬁ%ﬁ%&f&&ﬁ%&%m

GBGCCTGOGTGTCT %%@%ﬁ@%@ﬁﬁw&mm% TG

AGTGGGCTICCCTAAGCTGGAACAGCTATATCCTIGTCCAGTIGGTITCACGTICTGGCCACATCCACCACCAT
GATGTTCGGGTAGCAGAACACCATGTGGCCACACTGAGTIGGCCACAGCCAGGAAGTGTGIGGGCTGCGCT
GGGCCCCAGATGGACGACATTTGGCCAGTGGTGGTAATGATAACTTGGTCAATGTGTGGCCTAGTGCTCC
TGGAGAGGGTGGCTGGGTTICCTCTGCAGACATTCACCCAGCATCAAGGGGCTGTCAAGGCCGTAGCATGG
TGTCCCTGGCAGTCCAATGTCCTGGCAACAGGAGGGGGCACCAGTGATCGACACATTCGCATCTGGAATG
TGTGCTCTGGGGCCTGTCTGAGTGCCGTGGATGCCCATTCCCAGGTIGTGCTCCATCCTCTGGICTCCCCA
TTACAAGGAGCTCATCTCAGGCCATGGCTTTGCACAGAACCAGCTAGTTATTTGGAAGTACCCAACCATG
GCCAAGGTGGCTGAACTCAAAGGTCACACATCCCGGGTICCTGAGTCTGACCATGAGCCCAGATGGGGCCA
CAGTGGCATCCGCAGCAGCAGATGAGACCCTGAGGCTATGGCGCTGTTTIGAGTTGGACCCTGCGCGGCG
GCGGGAGCGGGAGAAGGCCAGTGCAGCCAAAAGCAGCCTCATCCACCAAGGCATCCGCTGAAGACCAACC
CATCACCTCAGTIGTTITITTITATTTTITCTAATAAAGTCATGTCTICCCTTCATGTTTITITITTAAAAAARAR
AAAAAAAAAAAARAAAR (SEQ ID NO: 9)

Translated protein sequence

MAQFAFESDLHSLLQLDAPIPNAPPARWQRKAKEAAGPAPSPMR
AANRSHSAGRTPGRTPGKSSSKVQTTPSKPGGDRY IPHRSAAQMEVASEFLLSKENQPE
NSQTPTKKEHQKAWALNLNGEF DVEEAKILRLSGKPOQNAPEGYQNRLKVLYSQKATPGS
SRKTCRYIPSLPDRILDAPEIRNDYYLNLVDWSSGNVLAVALDNSVYLWSASSGDILQ
LLOMEQPGEYISSVAWIKEGNYLAVGTSSAEVQLWDVQQQKRLRNMTSHSARVGSLSW
NSYILSSGSRSGHIHHHDVRVAEHHVATLSGHSQEVCGLRWAPDGRHLASGGNDNLVN
VWPSAPGEGGWVPLQTF TOQHQGAVKAVAWCPWQSNVLATGGGTSDRHIRIWNVCSGAC
LSAVDAHSQVCSILWSPHYKELISGHGFAQNQLVIWKYPTMAKVAELKGHTSRVLSLT
MSPDGATVASAAADETLRLWRCFELDPARRREREKASAAKSSLIHQGIR (SEQ ID NO: 10)

mRNA Sequence

GCCCACCGGGCGAGCTTCTAGTCGGCGATTGAAGGATGCGAGTGCTCCTTAAGGGCCTCCGCCCCGTGAG
TICGGTTGTIGACTAGGAAGGAGCTAGTGGACTAGAGCCAGGGTAAGGGGATCTGCTAGAAGTIGGTCTIC
CGCCAGGACTAGAGTTTICCTCGCGGTAACAGCCTCCGIGGCCTICCGGAGGACCATGTCATTAGACTTTIGG
CAGTGTGGCACTACCAGTIGCAAAATGAAGATGAAGAGTATGACGAAGAGGACTATGAAAGAGAGAAAGAG
TTGCAGCAGTTACTCACAGACCTTCCCCATGACATGCTGGATGACGACCTICTCCICTCCAGAGCTCCAGT
ATTCGGACTGCAGCGAGGATGGCACAGACGGACAACCACATCATCCTGAGCAATTGGAGATGAGCTGGAA
TGAGCAAATGCTGCCCAAATCTCAAAGTGTAAATGGCTATAATGAAATTCAGAGTTTATATGCTGGAGAA
AAATGTGGTAATGTCIGGGAAGAAAATAGAAGTAARAACTGAAGACCGACATCCTGTGTACCATCCTGAAG
AAGGTGGAGATGAAGGTGGAAGTGGTITATAGTCCTCCAAGTAAATGTGAACAGACTGATTTATATCACCT
TCCTGAAAACTTTAGGCCATATACCAATGGTCAGAAGCAGGAATTTAATAACCAAGCAACCAATGTAATT
AAATTTTCAGATCCTCAATGGAACCATTTTCAGGGTCCCAGTTIGTCAAGGTTTGGAACCGTATAATARAG
TGACATATAAACCTTATCAGICTTICIGCCCAGAATAATGGCTCACCAGCCCAGGAGATAACAGGAAGTGA
CACATTCGAAGGCCTGCAACAACAATTTTTAGGAGCTAATGAGAACTCTGCAGAAAATATGCAGATTATT
CAACTTCAGGTICTITAACAAAGCAAAAGAGAGACAACTGGAGAACTTAATTGAAAAGTTAAATGAAAGTG
AACGTCAAATTCGATATCTGAATCACCAGCTTGTAATAATAAAAGATGAAAAGGATGGTTTGACTCTCAG
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AGATTGITGTTTTTTGAAGAAACAGAAGATTCTATTTTTTACAGCGAGCAAGCTGGITTTCTTATTTTTG
TATCCTTTTTCAGATGTAATTTTTATCTTTGCTCCGATCCTCATTTGCTGGTGT GGGT GAGGGATCCGEC
GGCATGEEVAGH IRICHOCCCCT TCACGAGEGEECCGCAGAGT CACACGCT GGT GCECBESANGOIMTESEG
GGGAGCT GCGCCGAT CACCAGAT TAAGCACATGT CCTATCCCAGECGGT GGAGCGGAGCCCCCGIGECTC
TGGACT GCGCCEACGT TGECGT CAGGAT GACCACACGGECGEECCT TI CCCCGAAT GEEGACAGAACCCECTC

TGAGCCGT(
TGAACCCCA
CAGTGOOX
TCGGGGCCA
GGCAGATX
CTGACCACK
GGCCACCH
CACGGGCT
TAATTTCT(
GGATCTGT/
GAAAAAAAT
ATAATTTTT
NO 29) T
M_RRLDKI F

BGGT CT! WAW@MWW@AWWG
\CCT T B CRE T EACOTAALA CFENCED Teee

IAGMﬁ%#%@ﬂﬁﬁ%&%ﬁ@ﬁﬁ?%%@ﬂ?%%%@éﬁ%@f@ﬁﬁ%ﬁ@@&ﬁ?%#@3§§%CC
MTGACLH, ?A"‘ el(m ?r -e A Aukéi{‘.' ?flg‘e’-l ‘-“iﬁ‘- etali %}“%ﬁ%ﬁﬂﬁe‘ﬂ ?rem
T ACCAE T GG T A T G T G AT
5T GCCAG _Q’. COAGGAGEELE (s “ gaceees AG
\CT WQ%MMMM%MM&%M
LT GECCHGCRCEE (ACACGAECSAGUFET AGH ICE A TACCARATGE G31GE ACAT R GGECAGATGT T
5T GACTAATCAGCT GAACTTFACACKAAT GRTAAATCETATETARGT CEGRAGUCRAGTZTATCT TT
VAT AATCATATICEAGTIGTGACT T F TACTEAALAAPACGEA FHGTACTCATIRAGACCECGAT
TCTCCTGF M@WWWWW@MW%TT

ATTTA‘M%%@E??‘%A%W

G AECE
r ansl LG CCTCAGAAAAACCAAAGAATCAATTATGGCCTGAGTCTTCTA
PFRCGH éi;gyiﬁéﬁgﬁTGAAATTCAAGTTTTACAACAACAAAATCA
A CAAGACTTATGTAATCAAATGAGACAAATG

GTACAAGATTTTGACCATGACAAACAAGAAGCTIGTGGATAGGTGTGAAAGGACTTATCAGCAGCACCATG
AAGCCATGAAAACTCAAATACGTGAAAGCCTATTAGCAAAGCATGCTTTGGAGAAGCAGCAGCICTTIGA
GGCTTATGAGAGAACTCATTTGCAACTGAGGTCTGAGTTGGATAAGTTGAATAAGGAGGTGACTGCTIGTG
CAGGAATGTTACCTAGAAGTGTGCAGAGAGAAGGATAATCTAGAATTGACTCTCAGGAAGACCACTGAAA
AGGAGCAACAGACTCAGGAGAAGATCAAAGAAAAACTCATTCAACAGCTTGAAAAGGAGTGGCAGTICTAA
GCTGGATCAAACTATAAAGGCAATGARAAAAGAAGACCTTAGATTGTGGCAGCCAAACTGACCAAGTAACC
ACCAGTGATGTTATTTICCAAGAAAGAGATGGCAATTATGATAGAAGAGCAGAAGTGCACAATCCAGCAAA
ACTTAGAACAAGAGAAGGACATAGCCATCAAGGGGGCTATGAAGAAACTCGAAATTGAATTGGAACTCAA
ACATTGTGAAAATATTACCAAACAGGTAGAAATAGCTGTGCAARAATGCTCATCAGCGATGGCTIGGGAGAA
CTACCAGAGCTGGCAGAGTATCAAGCACTTGTGAAGGCAGAACAGAARAANGTGGGAAGAACAGCATGAGG
TCTCTGTGAACAAAAGGATATCATTTIGCTGTTICTGAAGCTAAAGAGAAATGGAAGAGTGAGCTTGAARAA
TATGAGGAAAAATATACTTCCTGGAAAGGAATTGGAAGAGAAGATTCATICTCTTICAGAAGGAACTTGAG
TTAAAGAACGAAGAAGTCCCTIGTGGTCATCAGGGCTGAGTTAGCTAAGGCTCGGAGTGAATGGAACARAAG
AAAAGCAAGAAGAAATCCACAGAATCCAAGAACAAAATGAGCAAGATTACCGGCAATTTITTAGATGATCA
CCGAAATAARAATTAATGAGGTIGCTTGCGGCAGCTAAAGAAGACTTTATGAAACAAARAACTGAACTACTT
CTTCAGAAGGAGACAGAATTACAAACTTGTCTAGACCAGAGTCGTAGAGAATGGACTATGCAGGAAGCCA
AGCGGATCCAACTGGAAATCTATCAGTATGAGGAAGACATCCTGACTGTACTTGGGGTTCTTITITAAGTGA
TACCCAAAAGGAGCACATCAGTGATTICTGAGGACAAGCAGCTTTIGGAAATCATGTICGACTIGTTICTICA
AAATGGATGTCTGTGCAATATTTTGAAAAACTAAAGGGCTGCATACAGAAAGCATTTCAAGATACACTIC
CTCTGCTTGTAGAARACGCTGACCCAGAATGGAAAAAGAGAAATATGGCCGAGCTCTCTAAGGATTICTGC
CAGCCAGGGCACTGGCCAAGGAGACCCTGGACCTGCTGCTGGACACCATGCTCAGCCCTTIGGCCTTACAA
GCAACAGAAGCAGAAGCTGAAGAGAATAATAAAGTTIGTTGAAGAATTAATAGAAGAAAACAACGACATGA
AGAATAAATTGGAAGAATTGCAAACACTTTGTAAAACACCACCAAGGTCATTGTCAGCAGGGGCCATTIGA
AAATGCTTGCCTGCCATGCAGTGGGGGAGCCTTGGAAGAACTTCGTIGGGCAGTACATTAAAGCTGTAAAA
AAAATTAAATGTGACATGCTTICGTITATATTCAGGAGAGTAAGGAACGAGCTGCAGAAATGGTARAAGCAG
AGGTACTGCGAGAACGTCAAGAAACCGCCCGAAAGATGCGCAAATATTATTTGATTTGCCTCCAACAGAT
TTTGCAGGATGATGGAAAAGAAGGGGCTGAGAAAAAGATTATGAATGCTGCTAGCAAACTTGCTACAATG
GCAAAATTACTGGAAACACCTATTTICTAGTAAGTCCCAAAGCAAAACTACACAGTCAGCACTGCCCCTAA
CTTCAGAGATGCTIGATTIGCAGTTAAARAATCAAAAAGAAATGATGTGAATCAGAAAATACCATGTTGTAT
TGAAAGCAAATCAAATAGTGTAAACACCATCACCAGAACTCIGTIGCGAACAAGCTCCCAAGAGGAGGGCA
GCTTGTAACTTACAAAGGCTGTTAGAGAACTCAGAGCATCAGAGCATAAAGCATGTGGGATCCAAAGAGA
CACATTTGGAATTCCAGTTTGGGGATGGTAGTTGCAAGCACCTAAACAGTTTGCCAAGGAATGTTTCTCC
TGAGTTTGTTCCTTGIGAAGGTGAAGGAGGCTTTGGTTTGCACAAGAAGAAAGACCTACTCAGTIGATAAT
GGTTCTGAATCACTTCCGCATTCAGCTGCATACCCCTTICTTGGAACCTTAGGAAATAAACCCTCACCTA
GATGTACCCCTIGGTICCTITICTGAATCAGGATGCATGCATATAACCTTTCGCGATTICTAATGAAAGACTTGG
TTTAAAAGTATATARATGCAATCCACTAATGGAAAGTGAAAATGCTGCATCTGAGAAAAGTCAAGGTTTG
GATGTITCAGGAACCTCCAGTAAAAGATGGAGGGGACCTTAGTGACTGCTIGGGCTGGCCTTCCAGCAGTG
CAACCTTATCCTTTGACAGTCGTGAAGCATCATTITGTACATGGTAGGCCACAAGGAACTTTGGAAATACC
AAGTGAATCTGTTAAATCCAAACAGTITTTCACCATCCGGTTATCTTITCAGATACAGAGGARAGTAATATG
ATTTGTCAAACAATGAAATGTICAGCGTTATCAAACTCCATACCTGTICAGAAGAAACCACGTATTTIGGAGC
CAGGAAAGATCAGTGTGAATTGTGGACACCCATCTCGTCATAAGGCTGATAGATTAAAGTCAGATTTICAA
AAAACTGAGCAGTACATTACCATCITCAGIGIGTCAGCAGCCTTCAAGAAAATTAATTGTTCCGCTATCT
AGCCAACAAGATAGTGGCTTTGATAGCCCATTTGTTAATCTAGACTAATTATGGTACAGTATTITAAGAAG
AATCATTAATATATTAACAAAAATGGAAGGGAAGACCTCATACTGAAAAAAATTGTGAGCCCTIGCCICTT
TTGAGATGTTTTAATAACATCTGTTATATAAGTAAAGCATTCTTCTAAAATTGCTTGAGATATTTATGTT
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PRDSEEL RDPAGPGTLI MATGVQDFNRTEFDRLNEI KGHLEI ALLEKHFLQEELRKLR
EETNAEM. RQEL DRERQRRVEL EQKVQEVL KARTEEQVAQQPPKGQAQASNGAERRSQ

GL SSRL (KWewERPGEYMEDFREQPEENT VETEEPL SARRL TENVRRL KRGAKPVPRIF/US2012/029479

VKNLSALSDWYSVYTSAI AFTVYMNAVWHGWAI PLFLFLAI LRLSLNYLI ARGARI QW
S| VPEVSEPVEPPKEDL TVSEKFQL VL DVAQKAONL FGKMADI L EKI KNL FMAYQPEI

TQKLYVALV
V\RSLPTDP(

\AAF L ASCEFRY RV AVECYRGCKERER TR ARRGPRUIRAKY DTIRYTJATTTTIGGTTICT
L KERSSAAVSRRYOT TSSREVA/PSAPAG ICREELDAGRFHS KK GNFHEIA TAAACTTGCATA

FNL TENERPL AVCERNS AR E LA REPREVE FER L NI YW TENYL CEESSKSGSSKRN

KVI KLVDI TDI Q(YKVLSVL PGSGVE AVS?P%*F&?@E\HEG‘AWMPEH LSQYI

Kl TSAAASGSDSES MS‘ED~ Ho Sapt-ens Hir-eneghucosamnr-J—ace
(HYAL2), tir ansc Sequence
TTTCCTCTCA TGGGAGGGA

ATGEEGTTT

EGLQOQFLGANENSAENMOIIQLOVLNKAKERQLENLIEKLNESERQIRYLNHQLVII
KDEKDGLTLSLRESQKLFONGKEREIQLEAQIKALETQIQALKVNEEQMIKKSRTTEM
ALESLKQQLVDLHHSESLQRAREQHESIVMGLTKKYEEQVLSLQKNLDATVTALKEQE
DICSRLKDHVKQLERNQEAIKLEKTEIINKLTRSLEESQKQCAHLLQSGSVQEVAQLQ
FOLQOAQKAHAMSANMNKALQEELTELKDEISLYESAAKLGIHPSDSEGELNIELTES
YVDLGIKKVNWKKSKVISIVQEEDPNEELSKDEF ILKLKAEVQRLLGSNSMKRHLVSQ
LONDLKDCHKKIEDLHQVKKDEKSIEVETKTDTSEKPKNQLWPESSTSDVVRDDILLL
KNEIQVLOQONQELKETEGKLRNTNQDLCNQMRQMVQDFDHDKQEAVDRCERTYQQHH
EAMKTQIRESLLAKHALEKQQLFEAYERTHLOQLRSELDKLNKEVTAVQECYLEVCREK
DNLELTLRKTTEKEQQTQEKIKEKLIQOLEKEWQSKLDQTIKAMKKKTLDCGSQTDQV
TTSDVISKKEMAIMIEEQKCTIQONLEQEKDIATIKGAMKKLEIELELKHCENITKQVE
TAVONAHQRWLGELPELAEYQALVKAEQKKWEEQHEVSVNKRISFAVSEAKEKWKSEL
ENMRKNILPGKELEEKIHSLQKELELKNEEVPVVIRAELAKARSEWNKEKQEETIHRIQ
EQNEQDYRQFLDDHRNKINEVLAAAKEDFMKQKTELLLOQKETELQTCLDQSRREWTMQ
EAKRIQLEIYQYEEDILTVLGVLLSDTQKEHISDSEDKQLLEIMSTCSSKWMSVQYFE
KLKGCIQKAFQDTLPLLVENADPEWKKRNMAELSKDSASQGTGQGDPGPAAGHHAQPL
ALQATEAEAEENNKVVEELIEENNDMKNKLEELQTLCKTPPRSLSAGAIENACLPCSG
GALEELRGQYIKAVKKIKCDMLRY IQESKERAAEMVKAEVLRERQETARKMRKYYLIC
LQOILODDGKEGAEKKIMNAASKLATMAKLLETPISSKSQSKITQSALPLTSEMLIAV
KKSKRNDVNQKIPCCIESKSNSVNTITRTLCEQAPKRRAACNLQRLLENSEHQSIKHV
GSKETHLEFQFGDGSCKHLNSLPRNVSPEFVPCEGEGGFGLHKKKDLLSDNGSESLPH
SAAYPFLGTLGNKPSPRCTPGPSESGCMHITFRDSNERLGLKVYKCNPLME SENAASE
KSQGLDVQEPPVKDGGDLSDCLGWPSSSATLSEFDSREASFVHGRPOGTLEIPSESVKS
KQFSPSGYLSDTEESNMICQTMKCORYQTPYLSEETTYLEPGKISVNCGHPSRHKADR
LKSDFKKLSSTLPSSVCQQPSRKLIVPLSSQQDSGFDSPFVNLD (SEQ ID NO: 12)

AT CAAGT O SR ISEAR oA R AGAGST GRACEGAA AGCTGGAGAG

CELL

mENA

1072 MM DDEE0 T

Homo 'saplens cofflin Fitnon=mugcla) #fCRLLY;

mRNA Sequence

ID NO:

GGCCGGCGGGAAGACTCCGTTACCCAGCGAGCGAGGCGGCGGCGCAGGGCCAGCGGACTCCATTTCCCGT
CGGCTCGCGGTGGGAGCGCCGGAAGCCCGCCCCACCCCTCATTIGTGCGGCTCCTACTAAACGGAAGGGGC
CGGGAGAGGCCGCGTTCAGTCGGGTCCCGGCAGCGGCTGCAGCGCTCTCGTCTICTIGCGGCTCTCGGTGC
CCTCICCTTTICGTTTCCGGAAACATGGCCTCCGGTGTGGCTGTCTCTGATGGTGTCATCAAGGTGTITCA
ACGACATGAAGGTGCGTAAGTCTTCAACGCCAGAGGAGGTGAAGAAGCGCAAGAAGGCGGTGCTCTTICTG
CCTGAGTGAGGACAAGAAGAACATCATCCTGGAGGAGGGCAAGGAGATCCTGGTIGGGCGATGTGGGCCAG
ACTGTCGACGACCCCTACGCCACCTTITGTCAAGATGCTGCCAGATAAGGACTGCCGCTATGCCCTICTIATG
ATGCAACCTATGAGACCAAGGAGAGCAAGAAGGAGGATCTGGTIGTITTATCTTCTGGGCCCCCGAGTCTIGC
GCCCCTTAAGAGCAAAATGATTTATGCCAGCTCCAAGGACGCCATCAAGAAGAAGCTGACAGGGATCAAG
CATGAATTGCAAGCAAACTGCTACGAGGAGGTCAAGGACCGCTGCACCCTIGGCAGAGAAGCTGGGGGGCA
GTGCCGTCATCTICCCTIGGAGGGCAAGCCTTTGTIGAGCCCCTTCTGGCCCCCTGCCTGGAGCATCTGGCAG
CCCCACACCTGCCCTTIGGGGGTTGCAGGCTGCCCCCTTICCTGCCAGACCGGAGGGGCTGGGGGGATCCCA
GCAGGGGGAGGGCAATCCCTTCACCCCAGTTGCCAAACAGACCCCCCACCCCCTGGATTITTCCTICTICCC
TCCATCCCTTGACGGTTCTGGCCTTICCCAAACTGCTTTTIGATCTTITTGATTCCTCTITGGGCTGAAGCAGA
CCAAGTTCCCCCCAGGCACCCCAGTTGTGGGGGAGCCTGTATTITTITTTTAACAACATCCCCATTCCCCAC
CTGGTCCTCCCCCTTCCCATGCTGCCAACTTCTAACCGCAATAGTGACTCTGTGCTITGICTGTTTAGTTC
TGTGTATAAATGGAATGTTIGTIGGAGATGACCCCTCCCTGTGCCGGCTGGTTCCTCTCCCTITICCCCTIGG
TCACGGCTACTCATGGAAGCAGGACCAGTAAGGGACCTICGATTAAAAAAAAAAAAGACAATAATAAAARA
13)

(SEQ

Translated protein sequence
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GCTCACCCCAGGAAGGAGGGAGGECCACCGACCT ACT GGGCCGACGGACT CCCACACAGI TCCl GAGCTGG
TGCCAGGCAGGT GACACCT CCT GCAGCCCCCAGCAT GCGEECAGGCCCAGECCCCACCGT TACATTGECC
CTGGT GCT0GHRAROAE GGCCCAT GGAGCT CAAGCCCACAGCACCACCCAT CT PCAURSEI03ERCCT
TTGIGGTAGCGT GGGACGT GCCCACACAGGACT GT GGCCCACGCCT CAAGGT GCCACTGGACCTGAATGC
CTTTGATGI GCAGGCCTCACCT AATGAGGGT TTTGT GAACCAGAATATTACCATCTTCTACCGCGACCGT

CTAGGCCT(
TTTGGGECA(
GGCGGTCAT
CGGTTATCA
AATATGAGI
CCGGCACCI
TACACAGH
SUBSTI TUT

[ X BGNECRETGEAPEST GGT GT GCCACAGAATGTCAGCC
A&G@W@WWW@@W@W@FWWWGT CTGCGEEECT
CGACTBEGABEAC N EACE TET CTESE R EERA TGT GT ATCGC

Er ot CACCCTGACTGEOCTCCAGAGCES

'TTGA@T‘&JCAGCAO:\GCAGTTCATG
| CTACCTONT B

GATGT TGAGGI FOCCCTEECTGTCEECTGAGACCA

E SHEET (RULE 26) WD 2012/ 129100ECT/ US2012/ 029479

CGGECCCTC
CTTCCGTGI
TTCACACH,
AGAGT GCE(
CTGCCAGTA
CAATATTA

I CUUG fa ¢ Ealded Adadzl d ot abatidaihdnled dddeal chlnb et dekd ddd s dekddetvtiad dTbdld NG
TCAGGAEECETT J@@'ﬁm TICLACCOCACCAT CECARCCATLLACTCCUAGT (CEACGTC
' AFAGEENCATGCEACCTOAT CTETACGARTGEGECG

TTCTIGCAGTTATTTITAACTCAGTATAGGAGCTAGAGGAAGAGATTTCCGAAGTCTGCACCCCGCGCAGAG
CACTACTGTAACTTCCAAGGGAGCGCTGGGAGCAGCGGGATCGGGTTTTCCGGCACCCGGGCCTGGGTGG
CAGGGAAGAATGTGCCGGGATCCGCCTCAGGGATCTTTGAATCTCTTTACTGCCTGGCTGGCCGGCAGCT

CCG (SEQ ID NO: 15)

Translated protein sequence

MDNVQPKIKHRPFCFSVKGHVKMLRLVFALVTAVCCLADGALTY
RKLLFNPSGPYQKKPVHEKKEVL (SEQ ID NO: 16)

mRNA Sequence

GATGACGCTGCGGCTICTIGGTIGGCCGCGCTCTGCGCCGGGATCCTGGCAGAGGCGCCCCGAGTIGCGAGCC
CAGCACAGGGAGAGAGTGACCTGCACGCGCCTTITACGCCGCTGACATTGIGTTICTTACTGGATGGCTCCT
CATCCATTGGCCGCAGCAATTTCCGCGAGGTCCGCAGCTTTCTCGAAGGGCTGGTGCTGCCTTTICTICTGG
AGCAGCCAGTGCACAGGGTGTIGCGCTTTGCCACAGTGCAGTACAGCGATGACCCACGGACAGAGTTCGGC
CTGGATGCACTIGGCTCTGGGGGTGATGTGATCCGCGCCATCCGTGAGCTTAGCTACAAGGGGGGCAACA
CTCGCACAGGGGCTGCAATTCTCCATGTGGCTGACCATGTICTTICCTGCCCCAGCTGGCCCGACCTGGTGT
CCCCAAGGTCTGCATCCTIGATCACAGACGGGAAGTCCCAGGACCTGGTGGACACAGCTGCCCAAAGGCTG
AAGGGGCAGGGGGTCAAGCTATTTIGCTGTGGGGATCAAGAATGCTGACCCTGAGGAGCTGAAGCGAGTTG
CCTCACAGCCCACCAGTGACTTCTTCTITCTTCGTCAATGACTTCAGCATCTTGAGGACACTACTGCCCCT
CGTITTICCCGGAGAGTGTIGCACGACTGCTGGTGGCGTGCCTGTIGACCCGACCTCCGGATGACTCGACCTCT
GCTCCACGAGACCTGGTIGCTGTCTGAGCCAAGCAGCCAATCCTTGAGAGTACAGTGGACAGCGGCCAGTG
GCCCTGTGACTGGCTACAAGGTCCAGTACACTCCTICTGACGGGGCTGGGACAGCCACTGCCGAGTGAGCG
GCAGGAGGTGAACGTCCCAGCTGGTGAGACCAGTIGTIGCGGCTGCGGGGTCTCCGGCCACTGACCGAGTAC
CAAGTGACTGTGATTGCCCTCTACGCCAACAGCATCGGGGAGGCTGTGAGCGGGACAGCTCGGACCACTG
CCCTAGAAGGGCCGGAACTGACCATCCAGAATACCACAGCCCACAGCCTCCTGGTGGCCTGGCGGAGTGT
GCCAGGTGCCACTGGCTACCGTGTGACATGGCGGGTCCTCAGTGGTGGGCCCACACAGCAGCAGGAGCTG
GGCCCTGGGCAGGGTTICAGTGTTGCTGCGTGACTTGGAGCCTGGCACGGACTATGAGGTGACCGTGAGCA
CCCTATTTGGCCGCAGTGTGGGGCCCGCCACTTICCCTGATGGCTCGCACTGACGCTICIGTTGAGCAGAC
CCTGCGCCCGGTICATCCTGGGCCCCACATCCATCCTCCTTTCCTGGAACTTGGTGCCTGAGGCCCGTIGGC
TACCGGTTGGAATGGCGGCGTIGAGACTGGCTTGGAGCCACCGCAGAAGGTGGTACTGCCCTICTIGATGTIGA
CCCGCTACCAGTTIGGATGGGCTGCAGCCGGGCACTGAGTACCGCCTCACACTCTACACTCTGCTGGAGGG
CCACGAGGTGGCCACCCCTIGCAACCGTGGTTCCCACTGGACCAGAGCTGCCTGTGAGCCCTGTAACAGAC
CTGCAAGCCACCGAGCTGCCCGGGCAGCGGGTGCGAGTGTCCTGGAGCCCAGTCCCTGGTGCCACCCAGT
ACCGCATCATTGTGCGCAGCACCCAGGGGGTTGAGCGGACCCTGGTIGCTICCTGGGAGTCAGACAGCATT
CGACTTGGATGACGTTICAGGCTGGGCTTAGCTACACTGIGCGGGTGTCTGCTCGAGTGGGTCCCCGTGAG
GGCAGTGCCAGIGTICCTCACTIGTCCGCCGGGAGCCGGAAACTCCACTTGCTGTICCAGGGCTGCGGGTTG
TGGTIGTCAGATGCAACGCGAGTGAGGGTGGCCTGGGGACCCGTCCCTGGAGCCAGTGGATTITCGGATTAG
CTGGAGCACAGGCAGTGGTCCGGAGTCCAGCCAGACACTGCCCCCAGACTCTACTGCCACAGACATCACA
GGGCTGCAGCCIGGAACCACCTACCAGGTGGCTGTIGTCGGTACTGCGAGGCAGAGAGGAGGGCCCTGCTG
CAGTCATCGTIGGCTCGAACGGACCCACTGGGCCCAGTGAGGACGGTCCATGTGACTCAGGCCAGCAGCTC
ATCTGTCACCATTACCTGGACCAGGGTTCCTGGCGCCACAGGATACAGGGTTTCCTGGCACTCAGCCCAC
GGCCCAGAGAAATCCCAGTTGGTTTCTGGGGAGGCCACGGTGGCTGAGCTGGATGGACTGGAGCCAGATA
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TCCTGCATCTCAGCACCAACAGT TTCCGCCTAGT GCCTGGECCATGCACCT GGT GAACCCCAGCTGCGACC
TGT GGGEGAGCT CAGT TGEECCGACAT TGACCACCT GCAGACACACT TCCGECTGCCAGTGCTACTTGGEEC
TGGAGT GGMAAGLRARHBCAGT GGGACCATAGGECAGGCAGCT CGAGGT GCCAGCGRGETSTGEGIHALEGT
CCCACCTCACCAGTI CTGCTGECTCTGECAGCCCTGECCTTTACCTGGACCT TGTAGEGGTCTCCTGCCTA
GCTGCCTAGCAAGCT GECCTCTACCACAAGEECTCTCTTAGECAT GTAGGACCCT GCAGGEEGT GGACAA

ACTGGAGIT(
TTCTAAGK
GCCTGEEHA
TTGTAAATT
protein g
QDCGPRLK\
NVSLWAHRK
SRHPDWPPL
NVESYTGR(
RVARTHHAN
TSTETCQYL
SFRLVPGHA
EAWAGSHLT

LT GGAGTTEEEZA WWWWG
BCGAGECAKGT

\GGACCT T@A%ﬂ@%‘ﬁ@f‘?ﬂeﬁfﬁ\@l@?ﬁf}ﬁﬁ%

cater 3 %%%ﬁ%@ GAGﬁg@g@ ) Ed
equen ; CTGCGCT

PLDL (@ INEGVING G GGAACAGTCCCG

(ML Q'(Wida&r@%@éMEMMEMMMR’BI@&B@A%TACCGCGTGAGG

DRI VK QARQX EFeir FARACKIeMLAE T HERMIKAVERR RHI\AE2 Y L FeRDEY BIHIDXMQrc TeAcc TCo TG
CPDVEVARKNEXC AVCHAESTAL FREVVACDETL ASSRIMERMNEVSERUQEAIGGACTCCAGTGTC

JHALPVWWP%RR@@SEVDE@GSW@E@&A@WFW&M@WCGTGGGchccc
KDYL TR VPYVAATTSHA CREVIRIRINPSASTI-LHICSTNC T TACATCTICT
\PGEPCL REVASEL SWAD DFlL R D RS e cnce
SLLAL ﬁm@%@j ﬁ@EA GCCACTCAAGA TGCTCACCGTGCGGAGGCTACGAGG

GGCCTCTTGGGCCACAGGCAGTTCAGGTTIGGCCTGCTGT
CTTACAGTCATCGGCCCTCCCCACTGTTCCCACTGAATGGCTCCCATGACCTTGGCATTATCTTGCAAAG
GATCCGTGACATGCCCTACATGGACCCAAGTGGGAACAACCTGGGCACAGCCGTGGTCACAGCTCACAGA
TACATGTTGGCACCAGATGCTCCTGGGCGCCGCCAGCACGTACCAGGGGTGATGGTTCIGCTAGTGGATG
AACCCTTGAGAGGTGACATATTCAGCCCCATCCGTGAGGCCCAGGCTTICTGGGCTTAATGTGGTGATGTT
GGGAATGGCTGGAGCGGACCCAGAGCAGCTGCGTICGCTTGGCGCCGGGTATGGACTCTGTCCAGACCTTC
TTCGCCGTGGATGATGGGCCAAGCCTGGACCAGGCAGTCAGTIGGTICTGGCCACAGCCCTIGTIGICAGGCAT
CCTTCACTACTCAGCCCCGGCCAGAGCCCTGCCCAGTGTATTGTCCARAGGGCCAGAAGGGGGAACCTGG
AGAGATGGGCCTGAGAGGACAAGTTIGGGCCTCCTGGCGACCCTGGCCTCCCGGGCAGGACCGGTGCTCCC
GGCCCCCAGGGGCCCCCTGGAAGTGCCACTGCCAAGGGCGAGAGGGGCTTICCCTGGAGCAGATGGGCGTC
CAGGCAGCCCTGGCCGCGCCGGGAATCCTGGGACCCCTGGAGCCCCTGGCCTAAAGGGCTCTCCAGGGTT
GCCTGGCCCTCGTGGGGACCCGGGAGAGCGAGGACCTCGAGGCCCAAAGGGGGAGCCGGGGGCTCCCGGA
CAAGTCATCGGAGGTGAAGGACCTGGGCTTCCTIGGGCGGAAAGGGGACCCTGGACCATCGGGCCCCCCTG
GACCTCGTGGACCACTGGGGGACCCAGGACCCCGTGGCCCCCCAGGGCTICCTGGAACAGCCATGAAGGG
TGACAAAGGCGATCGTIGGGGAGCGGGGTCCCCCTGGACCAGGTGAAGGTGGCATTIGCTCCTGGGGAGCCT
GGGCTGCCGGGICTTCCCGGAAGCCCTGGACCCCAAGGCCCCGTTGGCCCCCCTGGAAAGAAAGGAGAAA
AAGGTGACTCTGAGGATGGAGCTCCAGGCCTCCCAGGACAACCTGGGTCTCCGGGTGAGCAGGGCCCACG
GGGACCTCCTGGAGCTATTGGCCCCARAGGTGACCGGGGCTTTCCAGGGCCCCTGGGTGAGGCTGGAGAG
AAGGGCGAACGTGGACCCCCAGGCCCAGCGGGATCCCGGGGGCTGCCAGGGGTTGCTGGACGTICCTGGAG
CCAAGGGTCCTGAAGGGCCACCAGGACCCACTGGCCGCCAAGGAGAGAAGGGGGAGCCTIGGTCGCCCTGG
GGACCCTGCAGIGGTIGGGACCTGCTGTTGCTGGACCCAAAGGAGAAAAGGGAGATGTGGGGCCCGCTGGG
CCCAGAGGAGCTACCGGAGTCCAAGGGGAACGGGGCCCACCCGGCTTGGTITCTICCTGGAGACCCTGGCC
CCAAGGGAGACCCTGGAGACCGGGGTCCCATTGGCCTTACTGGCAGAGCAGGACCCCCAGGTGACTCAGG
GCCTCCTGGAGAGAAGGGAGACCCTGGGCGGCCTGGCCCCCCAGGACCTGTTGGCCCCCGAGGACGAGAT
GGTGAAGTTGGAGAGAAAGGTGACGAGGGTCCICCGGGTGACCCGGGTTTIGCCTGGAAAAGCAGGCGAGC
GTGGCCTTCGGGGGGCACCTGGAGTTCGGGGGCCTGTGGGTGAAAAGGGAGACCAGGGAGATCCTGGAGA
GGATGGACGAAATGGCAGCCCTGGATCATCTGGACCCAAGGGTGACCGTGGGGAGCCGGGTCCCCCAGGA
CCCCCGGGACGGCTGGTAGACACAGGACCTGGAGCCAGAGAGAAGGGAGAGCCTGGGGACCGCGGACAAG
AGGGTCCTCGAGGGCCCAAGGGTGATCCTGGCCTCCCTGGAGCCCCTGGGGAAAGGGGCATTGAAGGGTT
TCGGGGACCCCCAGGCCCACAGGGGGACCCAGGTGTCCGAGGCCCAGCAGGAGAAAAGGGTGACCGGGGT
CCCCCTGGGCTGGATGGCCGGAGCGGACTGGATGGGAAACCAGGAGCCGCTGGGCCCTCTIGGGCCGAATG
GTGCTGCAGGCARAAGCTGGGGACCCAGGGAGAGACGGGCTTCCAGGCCTCCGTGGAGAACAGGGCCTCCC
TGGCCCCTCTGGTCCCCCTGGATTACCGGGAAAGCCAGGCGAGGATGGCAAACCTGGCCTGAATGGAAAA
AACGGAGAACCTGGGGACCCTGGAGAAGACGGGAGGAAGGGAGAGAAAGGAGATTCAGGCGCCTCTGGGA
GAGAAGGTCGTIGATGGCCCCAAGGGTGAGCGTGGAGCTCCTGGTATCCTIGGACCCCAGGGGCCTCCAGG
CCTCCCAGGGCCAGTIGGGCCCTCCTGGCCAGGGTITTITCCTIGGTIGTCCCAGGAGGCACGGGCCCCAAGGGT
GACCGTGGGGAGACTGGATCCAAAGGGGAGCAGGGCCTCCCTGGAGAGCGTGGCCTGCGAGGAGAGCCTG
GAAGTGTGCCGAATGTGGATCGGTTGCTGGAAACTGCTGGCATCAAGGCATCTGCCCTGCGGGAGATCGT
GGAGACCTGGGATGAGAGCTCTGGTAGCTTCCTGCCTGTGCCCGAACGGCGTCGAGGCCCCAAGGGGGAC
TCAGGCGAACAGGGCCCCCCAGGCAAGGAGGGCCCCATCGGCTTTCCTGGAGAACGCGGGCTGAAGGGCG
ACCGTGGAGACCCTGGCCCTCAGGGGCCACCTGGTCTGGCCCTTIGGGGAGAGGGGCCCCCCCGGGCCTTIC
CGGCCTTGCCGGGGAGCCTGGAAAGCCTGGTATTICCCGGGCTCCCAGGCAGGGCTGGGGGTGTGGGAGAG
GCAGGAAGGCCAGGAGAGAGGGGAGAACGGGGAGAGAAAGGAGAACGTGGAGAACAGGGCAGAGATGGCC
CTCCTIGGACTCCCTGGAACCCCTGGGCCCCCCGGACCCCCTGGCCCCAAGGTGTCTGTGGATGAGCCAGG
TCCTGGACTCTCTGGAGAACAGGGACCCCCTGGACTCAAGGGTGCTAAGGGGGAGCCGGGCAGCAATGGT
GACCAAGGTCCCAAAGGAGACAGGGGTGTGCCAGGCATCAAAGGAGACCGGGGAGAGCCTGGACCGAGGG
GTCAGGACGGCAACCCGGGTCTACCAGGAGAGCGTGGTATGGCTGGGCCTGAAGGGAAGCCGGGTCTIGCA
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Honmo Lapi-ninterleukin 10j1,10), nRNA IL10 3586 1T11_ 000572 MRNA Sequence
ACACATCAGGGGCTTGCTCTTGCAAAACCAAACCACAAGACAGACT TGCAAAAGAAGGCATGCACAGCTC
AGCACT GCCMIDGHPACHNEGT CCT CCT GACT GGGGT GAGGGCCAGCCCAGGCCAGBCTASBGAGTETLAG
AACAGCT GCACCCACT TCCCAGGCAACCT GCCTAACATGCT TCGAGATCTCCGAGATGCCTTCAGCAGAG
TGAAGACTTTCTTTCAAATGAAGGAT CAGCTGGACAACT TGTTGTTAAAGGAGT CCTTGCTGGAGGACTT
TAAGGGT TACCT GO& T GZEANGCTTT GRFCTGACKR TG FCCAGTARE FEICTCAA
GCT GAGAACCAAGACCCACATA TEARASBECAT GTCAACT CEETCEEECATGARACCTGRAGACCETEAGEC
T@@CTA(W@&?W*?@WWWWWWW%A
TGOCTTTAATAAGCIY AGAARCELA] -*Aa ACCERTEAL CAT, : AC
ATAGAAGC(TACAT g v V'X'e" 5‘?‘ XA 3%! 3“‘?‘3‘& sl 3‘3‘!5 et A % '}“' SeAC

ATAAATTAGAGGTC] a eeegl . ""‘l ento TTA

TTGTACCTATCTTATAGAATAT EIAEE@&@X@E@%M&%@%@MCt@@%@cbéisbte@ﬁm
TCTCTGT GAACGATITRAGAAAGAACCERAATATAAT AN FIdCE TAAECARTATECAETAT EICACCTEGT TT
TTAAGCT G TTCCATAGGGT GACACACTAT GETATFT GAGTGT T T AAGATAAAETATANGETACATAAG
GGAGGAAAAAAAATGETTTF GRAGEFFCGATFCCAASTCTGACEACSCFIIICTAGCT
GTTGAGCTGTTTTCECFEACCTCEETETARTTTATCTY CTCTETCEACFTOEEECT I CETAACTGETACA
AATACT CT TAGGAABAGAR R A A T T T AT AT TART TEACE T TECACT G CT COGARTGAT

CGTGGGGAGCCAGGCATCCGGGGTGAAGATGGCCGCCCCGECCAGRAGGGACCCCGAGGACTCACGGGGT
CCCCTGGCAGCAGGGGAGAGCGTGGGGAGAAGGGTGATGTTGEGAGTGCAGGACTARAAGGGTGACAAGGG
AGACTCAGCTGTGATCCTGGGGCCTCCAGGCCCACGGGGTGCCAAGGGGGACATGGGTGAACGAGGGCCT
CGGGGCTTGGATGGTGACARAGGACC TCGGGGAGACAATGGGGACCCTGGTGACARGGGCAGCAAGGGAG
AGCCTGGTGACAAGGGC TCAGCCGGGTTGCCAGGACTGCGTGGACTCCTGGGACCCCAGEGTCAACCTGG
TGCAGCAGGGATCCCTGGTGACCCGGGATCCCCAGGAAAGGATGGAGTGCCTEGGTATCCGAGGAGAAAAA
GGAGATGITGGCTTICATGGGTCCCCGGGECCTCAAGGGTGAACGGGGAGTGAAGGGAGCCTGTGGCCTIG
ATGGAGAGAAGGGAGACAAGGGAGAAGC TGGTCCCCCAGGCCGCCCCGGGC TGGCAGGACACAAAGGAGA
GATGGGGGAGCCTGGTGTGCCGGGCCAGTCGGGGGCCCCTGGCAAGGAGGGCCTGATCGGTCCCAAGGGT
GACCGAGGCTTTGACGGGCAGCCAGGCCCCAAGGGTGACCAGEGCGAGARAGGGGAGCGGGGAACCCCAG
GAATTGGGGGCTTCCCAGGCCCCAGTGGARATGATGGCTCTGCTGGTCCCCCAGGGCCACCTGGCAGTGT
TGGTCCCAGAGGCCCCGAAGGACTTCAGGGCCAGAAGGGTGAGCGAGGTCCCCCCGGAGAGAGAGTGGTG
GGGGCTCCTGGGGTCCCTGGAGCTCC TGGCGAGAGAGGGGAGCAGGGGCGGCCAGGGCCTGCCGGTCCTC
GAGGCGAGAAGGGAGAAGCTGCAC TGACGGAGGATGACATCCGGGGCTTIGTGCGCCAAGAGATGAGTCA
GCACTGTGCCTGCCAGGGCCAGTTCATCGCATCTGGATCACGACCCCTCCCTAGT TATGC TGCAGACACT
GCCGGCTCCCAGCTCCATGCTGTGCCTGTGCTCCGCGTCTCTCATGCAGAGGAGGAAGAGCGGGTACCCC
CTGAGGATGATGAGTACTCTGAATACTCCGAGTATTCTGTGGAGGAGTACCAGGACCCTGAAGCTCCTTG
GGATAGTGATGACCCCTGTTCCCTGCCACTGGATGAGGGCTCCTGCACTGCCTACACCCTGCGCTGGTAC
CATCGGGCTGTGACAGGCAGCACAGAGGCCTGTCACCCTITIGTCTATGGTGGCTGTGGAGGGAATGCCA
ACCGTTTTGGGACCCGTGAGGCCTGCGAGCGCCGCTGCCCACCCCEGETGGTCCAGAGCCAGGGGACAGR
TACTGCCCAGGACTGAGGCCCAGATAATGAGCTGAGATTCAGCATCCCCTGGAGGAGTCGGGGTCTCAGC
AGAACCCCACTGTCCCTCCCCTTGGTGCTAGAGGC TTGTGTGCACGTGAGCGTGCGTGTGCACGTCCGTT
ATTTCAGTGACTTGGTCCCGTGGGTCTAGCCTTCCCCCCTGTGGACAAACCCCCATTGTGGCTCCTGCCA
CCCTGGCAGATGACTCACTGTGGGGGGGTGGC TGTGGGCAGTGAGCGGATGTGACTGGCGTCTGACCCGT
CCCTTGACCCAAGCCTGTGATGACATGGTGCTGAT TCTGGGGEGCATTAAAGCTGCTGTTTTAAAAGGC (SEQ
ID NO: 17)

Translated protein sequence

MTLRLLVAALCAGILAEAPRVRAQHRERVICTRLYAADIVFLLD

GSSSIGRSNFREVRSFLEGLVLPESGAASAQGVRFATVQYSDDPRTEFGLDALGSGGD
VIRAIRELSYKGGNTRTGAAILHVADHVFLPQLARPGVPKVCILITDGKSQDLVDTAA
QRLKGQGVKLFAVGIKNADPEELKRVASQPTSDFFFFVNDF SILRTLLPLVSRRVCTT
AGGVPVTRPPDDSTSAPRDLVLSEPSSQSLRVQWTAASGPVIGYKVQYTPLTGLGQPL
PSERQEVNVPAGETSVRLRGLRPLTEYQVIVIALYANSIGEAVSGTARTTALEGPELT
IONTTAHSLLVAWRSVPGATGYRVIWRVLSGGPTQQQELGPGOQGSVLLRDLEPGTIDYE
VIVSTLFGRSVGPATSLMARTDASVEQTLRPVILGPTSILLSWNLVPEARGYRLEWRR
ETGLEPPQKVVLPSDVIRYQLDGLOPGTEYRLTLYTLLEGHEVATPATVVPTGPELPV
SPVIDLQATELPGQRVRVSWSPVPGATQYRIIVRSTQGVERTLVLPGSQTAFDLDDVQ
AGLSYTVRVSARVGPREGSASVLTVRREPETPLAVPGLRVVVSDATRVRVAWGPVPGA
SGFRISWSTGSGPESSQTLPPDSTATDITGLOPGTTYQVAVSVLRGREEGPAAVIVAR
TDPLGPVRIVHVTQASSSSVIITWIRVPGATGYRVSWHSAHGPEKSQLVSGEATVAEL
DGLEPDTEYTVHVRAHVAGVDGPPASVVVRTAPEPVGRVSRLQILNASSDVLRITWVG
VIGATAYRLAWGRSEGGPMRHQILPGNTDSAEIRGLEGGVSYSVRVTALVGDREGTPV
SIVVITPPEAPPALGTLHVVQRGEHSLRLRWEPVPRAQGFLLHWQPEGGQEQSRVLGP
ELSSYHLDGLEPATQYRVRLSVLGPAGEGPSAEVTARTESPRVPSIELRVVDTSIDSV
TLAWTPVSRASSYILSWRPLRGPGQEVPGSPQTLPGISSSQRVTIGLEPGVSYIFSLTP
VLDGVRGPEASVTQTPVCPRGLADVVFLPHATQDNAHRAEATRRVLERLVLALGPLGP
QAVQVGLLSYSHRPSPLFPLNGSHDLGIILQRIRDMPYMDPSGNNLGTAVVTAHRYML
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TCCCCTAACCTCATTCCCCAACCACTTCATTCTTGAAAGCTGTGGCCAGCTTGT TATTTATAACAACCTA
AATTTGGT TCTAGGCCGCEECECEET GECT CACGCCT GTAATCCCAGCACT TTGEGAGCCT GAGECAEEGT G
GATCACT TROGI LAGHAGT TCCT AACCAGCCT GGT CAACAT GGT GAAACCCCGT ECTACHIADZ¢AT AC
AAAAAT TAGCCGGGECAT GGT GECGCGCACCT GTAAT CCCAGCT ACT TGEGAGGCT GAGGCAAGAGAATTG
CTTGAACCCAGGAGATGGAAGT TGCAGT GAGCT GATAT CATGCCCCT GTACT CCAGCCT GEGTGACAGAG
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2012/ 129100PCT/ US2012/ 029479  MVPARL GPAVAWTGAGRRVL AGWAHARGDYKPRRAAAGPSATL
DIVAL RRPPREBL2CARRPDFFLLLL FRGCLI GAVNLKSSNRTPVWQEFESVEL SCI PTIYUS2012/029479
SQTSDPRI EVKKI QDEQTTYVFFDNKI QGDLAGRAEI LGKTSLKI WNVTRRDSALYRC

EVVARNDRKEI DEI VI EL TVQVKPVTPVCRVPKAVPVGKNVATL HOQESEGHPRPHYSW

YRNDVPL PTDSRANPRERNSSRIE NSETGT LT A HKDDSGOVALET ASNDAGSARCE T TGAGACRAGTG
EQEVEVYDLNI GG FOBMNAVAL T TH G OEAYRRCY I NNKCDCE SYRNPBRIIDAACCATCAAAAC
GVNYI RTDH R EARN St Z;GGAT%%A%T%?GT%“T%T%%AF?%@ATTAC

17( Dr osof oA .., g i ; A" Sequence
AGTGAGCH coe‘ic A e A ect CCIECA ..ecel CC ettce
GGGTCCTC( qoee&'&ge .%7'@" e’l %F e m‘%!

secens () ‘l"!@!“l.lﬂﬁ’lﬂge
A (I

ACGCAGAX
CGECCCCCA
GCTCCT mcxcmmmmmmm@mmm mm@@@cmm@ifmcc
ATGAGCCAH (X 5 GAGATFCOGT G

CGCACAAAGTGGT WWWA@?T@G@WWW G

CCGCCAGACCCACGT GACEE T A AL T CCACE T CASCET T ECACEAGET GEI CEAGT T TEEETAC
ATACAGGTGTGGTTAGACACTTTICTAGAACAGECATGCCCTGCARACTCCACAGACACTGACTGTITTT

GTCCTATTAAGAAGTAGACCACTGAGAAGGGAGAAGGTGACATTTTAGCTTTCCCAGGTAAAAGTGGTTT

TCATCCTCACACCAATTTTATGGACTGGACGTTAACTCTCTIGCTCAAGGTCACTCTGAGTIGGAAGAGTG

GGGATAAATCTGGTTCGTITTGGCATCAGAGGCCATGACTTTTCCTACCACAGAAGTAATTTTCAAAGTAA

GTCTCTGCCCTAGGCACATCAGATCACCTGGGGACCACTCCAGAGTGAGTAGACAAGACTTTGACAGGGG

TGCCTAATTTITTITITITITITTIGAGATGGAGTCTCGCTCIGTITGCCCA (SEQ ID NO: 19)
Translated protein sequence

MPQLSLSSLGLWPMAASPWLLLLLVGASWLLARILAWTYTFYDN
CCRLRCFPQPPKRNWFLGHLGLIHSSEEGLLYTQSLACTFGDMCCWWVGPWHAIVRIF
HPTYIKPVLFAPAAIVPKDKVFYSFLKPWLGDGLLLSAGEKWSRHRRMLTPAFHFNIL
KPYMKIFNESVNIMHAKWQLLASEGSARLDMFEHISLMTLDSLQKCVESFDSHCQEKP
SEYTAAILELSALVTKRHOQILLYIDFLYYLTPDGORFRRACRLVHDFTDAVIQERRR
TLPSQGVDDFLQAKAKSKTLDFIDVLLLSKDEDGKKLSDEDIRAEADTFMFEGHDTTA
SGLSWVLYHLAKHPEYQERCRQEVQELLKDREPKE IEWDDLAQLPFLTMCIKESLRLH
PPVPAVSRCCTQDIVLPDGRVIPKGIICLISVFGTHHNPAVWPDPEVYDPFREFDPKNI
KERSPLAFIPFSAGPRNCIGQAFAMAEMKVVLGLTLLRFRVLPDHTEPRRKPELVLRA
EGGLWLRVEPLS (SEQ ID NO: 20)

Homogapieng dystertiny limb girdle muscular
dystrophy 2B (autosomal: recessive): (DYSE),
transcript variant 8, mRNA

DYSE 8291 MM:003494

mRNA Sequence

GCGGCCGCCGCCCAGCCAGGTGCAAAATGCCGTGTCATTGGGAGACTCCGCAGCCGGAGCATTAGATTAC
AGCTCGACGGAGCTCGGGAAGGGCGGCGGEGGGTGGAAGATGAGCAGAAGCCCCTGTITCTCGGAACGCCGG
CTGACAAGCGGGGTGAGCGCAGCCGGGGCGGGGACCCAGCCTAGCCCACTGGAGCAGCCGGGGGTGGLCC
GTTCCCCTTTAAGAGCAACTGCTCTAAGCCAGGAGCCAGAGATTCGAGCCGGCCTCGCCCAGCCAGCCCT
CTCCAGCGAGGGGACCCACAAGCGGCGCCTCGGCCCTCCCGACCTTTCCGAGCCCICTTTIGCGCCCTGGEG
CGCACGGGGCCCTACACGCGCCAAGCATGCTGAGGGTCTTCATCCTCTATGCCGAGAACGTCCACACACC
CGACACCGACATCAGCGATGCCTACTGCTCCGCGGTIGTTTIGCAGGGGTGAAGAAGAGAACCAAAGTCATC
AAGAACAGCGTGAACCCTGTATGGAATGAGGGATTTGAATGGGACCTCAAGGGCATCCCCCTGGACCAGG
GCTCTGAGCTTCATGIGGTIGGTCAAAGACCATGAGACGATGGGGAGGAACAGGTTICCTGGGGGAAGCCAA
GGTCCCACTCCGAGAGGTCCTCGCCACCCCTAGICTIGTICCGCCAGCTTCAATGCCCCCCTGCTGGACACC
AAGAAGCAGCCCACAGGGGCCTCGCTGGTCCTGCAGGTGTCCTACACACCGCTGCCTGGAGCTGTGCCCC
TGTTCCCGCCCCCTACTCCTCTGGAGCCCTCCCCGACTCTGCCTGACCTGGATGTAGTGGCAGACACAGG
AGGAGAGGAAGACACAGAGGACCAGGGACTCACTGGAGATGAGGCGGAGCCATTCCTGGATCARAGCGGA
GGCCCGGGGGCTCCCACCACCCCAAGGAAACTACCTTCACGTCCTCCGCCCCACTACCCCGGGATCAAAA
GAAAGCGAAGTGCGCCTACATCTAGAAAGCTGCTGTCAGACAAACCGCAGGATTTICCAGATCAGGGTCCA
GGTGATCGAGGGGCGCCAGCTGCCGGGGGTGAACATCAAGCCTGTGGTCAAGGTTACCGCTGCAGGGCAG
ACCAAGCGGACGCGGATCCACAAGGGAAACAGCCCACTCTTCAATGAGACTCTTTICTICAACTIGITIG
ACTCTCCTIGGGGAGCTIGTTTIGATGAGCCCATCTTTATCACGGTGGTAGACTCTCGTTCTICTCAGGACAGA
TGCTCTCCTCGGGGAGTTCCGGATGGACGTGGGCACCATTTACAGAGAGCCCCGGCACGCCTATCTICAGG
AAGTGGCTIGCTGCTCTCAGACCCTGATGACTTCTCTGCTGGGGCCAGAGGCTACCTGAAAACAAGCCTTT
GTGTGCTGGGGCCTGGGGACGAAGCGCCTCTGGAGAGAAAAGACCCCTCTGAAGACAAGGAGGACATTGA
AAGCAACCTGCTCCGGCCCACAGGCGTAGCCCTGCGAGGAGCCCACTTCTGCCTGAAGGTCTICCGGGCC
GAGGACTTGCCGCAGATGGACGATGCCGTGATGGACAACGTGAAACAGATCTTIGGCTTCGAGAGTAACA
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ACGCCTGAGAT TGT GGT GGECGAGGGECAAT GT GCAGACT CTGCT CCCAGCCGCCAGT CTCCTGCAGCTGA
ATGGCGT CCGAGACCCTTGCTGCAAGT TTCTACT GAGT CAGCT CGACCCCTCCAACTGCCTGGEGTATCCG
GCCCTTTGIEAAI AIGIACT CCT GCAGCGACCT GCT CAAGGCCGCCCACAGGT ACBT CURBBAGEADT TC
GTI'GGACGT GGCCAAGACCGAGGAGT TTATGCTGCTGCCCCT GAAACAGGT TCTGGAACTGGTCTCTAGCG
ACAGCCT GAACGT GCCTT CAGAGGAGGAGGT CTACCGAGCCGT CCTGAGCT GGGT GAAACACGACGT GGA

CGCCCGCAGCCAGCAFEHECUACEIET CAT GAAGTGT GFEOCBE FEBEEHTIGCTGAGCCECEACTFECT G
CT GG&CA(H%QW@W%FWW@WWW%&M
TGAAGT TCQACCT GE e T EACCAGASBEECETCE ACCTCCEOBSIEETEOGA
GGEEECCEEECCT .}e?‘ eea‘t‘:e’ﬁ A CAGHAGA «%‘" (3CC
TACGACACGBCGCACKH .1\.,‘!':'("

G ce-ecu -otee eee’\"

sz' ?-reﬁ-g a-m‘r&“% B AN e i

. fiy
CTGCGGET cemg I A e el eeeﬁee ‘t e’lf\ “?é?e? ;%g "ﬁqa E‘ C

CT Aﬂwm@mgﬁ&mmm&%%mg G
AEWMMMWWWC

GCCGCCT TECAT GEACT XS GIAETC
GCTACGAC(
GGCCACCGCI
AAGTATGA(
TGGECCGT
GAGATACA(C
CTGGTGEC(

AGAAGT ACAACCOCAGEACEAAGAAGT %@%&E@E@%K&EK%@Q%@@@@M@EXBG
TGT GGECGGT GCT GGAKICI €It GAATRE T €Tt SCATICEd e eACTETIGE GCkal foF CAC EAXACLAGC
AGACAATCTTTCTGAAATATCCGATGGAGAAGGTGCCTGGCGCCCGGATGCCAGTGCAGATACGGGTCAA
GCTIGIGGTTTGGGCTCTCAGTGGATGAGAAGGAGTTCAACCAGTTTGCTGAGGGGAAGCTGTCTIGTICTTT
GCTGAAACCTATGAGAACGAGACTAAGTTGGCCCTIGTTGGGAACTGGGGCACAACGGGCCTCACCTACC
CCAAGTTTTCTGACGTICACGGGCAAGATCAAGCTACCCAAGGACAGCTTCCGCCCCTCGGCCGGCTGGALC
CTGGGCTGGAGATTGGTTICGTGTGTCCGGAGAAGACTCTGCTCCATGACATGGACGCCGGTCACCTGAGC
TTCGTGGAAGAGGTGTTTGAGAACCAGACCCGGCTTCCCGGAGGCCAGTGGATCTACATGAGTGACAACT
ACACCGATGTGAACGGGGAGAAGGTGCTTCCCAAGGATGACATTIGAGTGCCCACTGGGCTGGAAGTGGGA
AGATGAGGAATGGTCCACAGACCTCAACCGGGCTGTCGATGAGCAAGGCTGGGAGTATAGCATCACCATC
CCCCCGGAGCGGAAGCCGAAGCACTGGGTCCCTIGCTGAGAAGATGTACTACACACACCGACGGCGGCGCT
GGGTGCGCCTGCGCAGGAGGGATCTCAGCCARATGGAAGCACTGAAAAGGCACAGGCAGGCGGAGGCGGA
GGGCGAGGGCTGGGAGTACGCCTCTCTTTTTGGCTGGAAGTTCCACCTCGAGTACCGCAAGACAGATGCC
TTCCGCCGCCGCCGCIGGCGCCGTCGCATGGAGCCACTGGAGAAGACGGGGCCTGCAGCTGTIGTITTIGCCC
TTGAGGGGGCCCTGGGCGGCGTGATGGATGACAAGAGTGAAGATTICCATGTCCGTCTCCACCTIGAGCTT
CGGTGTGAACAGACCCACGATTTCCTGCATATICGACTATGGGAACCGCTACCATCTACGCTGCTACATG
TACCAGGCCCGGGACCTGGCTGCGATGGACAAGGACTCTITTTTICTGATCCCTATGCCATCGTICTCCTTICC
TGCACCAGAGCCAGAAGACGGTGGIGGTGAAGAACACCCTTAACCCCACCTGGGACCAGACGCTCATCTT
CTACGAGATCGAGATCTTTIGGCGAGCCGGCCACAGTTGCTGAGCAACCGCCCAGCATTIGTIGGTIGGAGCTG
TACGACCATGACACTTIATGGTIGCAGACGAGTTTATGGGTCGCTGCATCTGTCAACCGAGTCTGGAACGGA
TGCCACGGCTGGCCTGGTTICCCACTGACGAGGGGCAGCCAGCCGTICGGGGGAGCTGCTGGCCICTITTITIGA
GCTCATCCAGAGAGAGAAGCCGGCCATCCACCATATTCCTIGGTTTTGAGGTGCAGGAGACATCAAGGATC
CTGGATGAGTCTGAGGACACAGACCTGCCCTACCCACCACCCCAGAGGGAGGCCAACATCTACATGGTTC
CTCAGAACATCAAGCCAGCGCTCCAGCGTACCGCCATCGAGATCCTGGCATGGGGCCTGCGGAACATGAA
GAGTTACCAGCTGGCCAACATCTCCTCCCCCAGCCTICGTIGGTAGAGTGTGGGGGCCAGACGGTGCAGTCC
TGTGTCATCAGGAACCTCCGGAAGAACCCCAACTTTGACATCTGCACCCTICTTCATGGAAGTGATGCTGC
CCAGGGAGGAGCTCTACTGCCCCCCCATCACCGTCAAGGTCATCGATAACCGCCAGTTIGGCCGCCGGCC
TGTGGTGGGCCAGTGTACCATCCGCTICCCTGGAGAGCTTCCIGTIGTIGACCCCTACTCGGCGGAGAGTICCA
TCCCCACAGGGTGGCCCAGACGATGTGAGCCTACTCAGTCCIGGGGAAGACGTGCTCATCGACATTIGATG
ACAAGGAGCCCCTCATCCCCATCCAGGAGGAAGAGTTCATCGATTGGTGGAGCAAATTCTTITGCCTCCAT
AGGGGAGAGGGAAAAGTGCGGCTCCTACCTGGAGAAGGATTTTGACACCCTGAAGGTCTATGACACACAG
CTGGAGAATGTGGAGGCCTTTGAGGGCCTGTCTGACTTTTGTAACACCTTICAAGCTGTACCGGGGCAAGA
CGCAGGAGGAGACAGAAGATCCATCTIGTGATTGGTGAATTTAAGGGCCTCTTCAAAATTTATCCCCTCCC
AGAAGACCCAGCCATCCCCATGCCCCCAAGACAGTTCCACCAGCTGGCCGCCCAGGGACCCCAGGAGTIGC
TTGGTCCGTATCTACATTGTICCGAGCATTTGGCCTGCAGCCCAAGGACCCCAATGGAAAGTGTIGATCCTT
ACATCAAGATCTCCATAGGGAAGAAATCAGTGAGTGACCAGGATAACTACATCCCCTGCACGCTGGAGCC
CGTATTTGGAAAGATGTTCGAGCTGACCTGCACTCTGCCTCTIGGAGAAGGCGACCTAAAGATCACTCTCTAT
GACTATGACCTCCTCTICCAAGGACGAAAAGATCGGTGAGACGGTCGTCGACCTGGAGAACAGGCTGCTGT
CCAAGTTTGGGGCTCGCTIGTGGACTCCCACAGACCTACTGTGICTCTGGACCGAACCAGTGGCGGGACCA
GCTCCGCCCCTCCCAGCTCCTCCACCTCTTCTGCCAGCAGCATAGAGTCAAGGCACCTGTIGTACCGGACA
GACCGTGTAATGTTTCAGGATAAAGAATATTCCATTGAAGAGATAGAGGCTGGCAGGATCCCAAACCCAC
ACCTGGGCCCAGTGGAGGAGCGTICIGGCTCTGCATGTGCTTCAGCAGCAGGGCCTGGTCCCGGAGCACGT
GGAGTCACGGCCCCTCTACAGCCCCCTGCAGCCAGACATCGAGCAGGGGAAGCTGCAGATGTGGGTCGAC
CTATTTCCGAAGGCCCTGGGGCGGCCTGGACCTCCCTTICAACATCACCCCACGGAGAGCCAGAAGGTTTT
TCCTGCGTTGTATTATCTGGAATACCAGAGATGTGATCCTGGATGACCTGAGCCTCACGGGGGAGAAGAT
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CTCTGACCCACCTACCACCAGAGGCCT GCAGCCT CCCACAT GCCT1 AAGGGGACCGT GGCCCCCACCAGG
GACGT CCTGCGCCATCCGT TCACGTCTCTGCATCCATTCCTTCATGICTTTATTTAGT TGT TTATTTATT
TAGTTATT WOCGHRARTIDAT T GAGGEGEGT GAGGAGT GCCACGGECT GCCCGT TTACACCTURAGRGIUETCGT
CCTCCTGCGT GI'CCTCCCCT CCACT GCCT GCAT GEEGEEGECECEEEEAGT GACCAGECGEEEECCTCACCG
CCCCAGGECCGT TGCCT GCTCAGACCT TGCAGECT GTGGAGCAAGAGECCCT GEGT CTCTCCAAGCAGCT
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VWEPVASMI
RSTHDL VAN

SRRS
/DGAL
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YAVGGENDGSSSLNSI EKYNPRTNKW/AASCVFT

QVAFNNIH
SSVGVAVLEL

LNFPPPSSH

PILSV

St RPk1 1fy s THETINIp A A A VFAGVKKRTKV IKNS VNP
VWNEGFEWDLKGIPLDQGSELHVVVKDHE TMGRNRFLGEAKVPLREVLATPSLSASFN
APLLDTEKKQPTGASLVLQVSY TPLPGAVPLFPPPTPLEPSPTLPDLDVVADTGGEEDT
EDQGLTGDEAEPFLDQSGGPGAPTTPRKLPSRPPPHYPGIKRKRSAPTSRKLLSDKPQ
DFQIRVQVIEGRQLPGVNIKPVVKVTAAGQTKRTRIHKGNSPLFNETLFFNLEDSPGE
LFDEPIFITVVDSRSLRTDALLGEFRMDVGTIYREPRHAYLRKWLLLSDPDDFSAGAR
GYLKTSLCVLGPGDEAPLERKDPSEDKEDIESNLLRPTGVALRGAHFCLKVFRAEDLP
QMDDAVMDNVKQIFGFESNKKNLVDPFVEVSFAGKMLCSKILEKTANPQWNQNITLPA
MFPSMCEKMRIRI IDWDRLTHNDIVATTYLSMSKISAPGGE IEEEPAGAVKPSKASDL
DDYLGFLPTFGPCYINLYGSPREF TGFPDPYTELNTGKGEGVAYRGRLLLSLETKLVE
HSEQKVEDLPADDILRVEKYLRRRKYSLFAAFYSATMLODVDDAIQFEVSIGNYGNKE
DMTCLPLASTTQYSRAVFDGCHYYYLPWENVKPVVVLSSYWEDISHRIETONQLLGIA
DRLEAGLEQVHLALKAQCSTEDVDSLVAQLTDELIAGCSQPLGDIHETPSATHLDOYL
YOLRTHHLSQITEAALALKLGHSELPAALEQAEDWLLRLRALAEEPQNSLPDIVIWML
QGDKRVAYQRVPAHOVLFSRRGANYCGKNCGKLQT IF LKYPMEKVPGARMPVQIRVKL
WFGLSVDEKEFNQFAEGKLSVFAETYENETKLALVGNWGTTGLTYPKFSDVTGKIKLP
KDSFRPSAGWTWAGDWFVCPEKTLLHDMDAGHL SFVEEVFENOTRLPGGOWIYMSDNY
TDVNGEKVLPKDDIECPLGWKWEDEEWS TDLNRAVDEQGWEYS I T IPPERKPKHWVPA
EKMYYTHRRRRWVRLRRRDLSQMEALKRHRQAEAEGEGWEYASLEF GWKF HLEYRKTDA
FRRRRWRRRMEPLEKTGPAAVFALEGALGGVMDDKSEDSMSVSTLSFGVNRPTISCIF
DYGNRYHLRCYMYQARDLAAMDKDSF SDPYAIVSFLHQSQK TVVVKNTLNP TWDQTL I
FYEIEIFGEPATVAEQPPS IVVELYDHDTYGADEFMGRC ICQPSLERMPRLAWFPLTR
GSQPSGELLASFELIQREKPAIHHIPGFEVQETSRILDESEDTDLPYPPPQREANIYM
VPQNIKPALQRTAIE ILAWGLRNMKS YQLANISSPSLVVECGGQTVQSCVIRNLRKNP
NFDICTLFMEVMLPREELYCPPITVKVIDNRQFGRRPVVGQCTIRSLESFLCDPYSAE
SPSPQGGPDDVSLLSPGEDVLIDIDDKEPL IPIQEEEF IDWWSKFFASIGEREKCGSY
LEKDFDTLKVYDTQLENVEAFEGLSDFCNTFKLYRGKTQEETEDPSVIGEFKGLFKIY
PLPEDPAIPMPPROFHOLARQGPOECLVRIYIVRAFGLOPKDPNGKCDPYIKISIGKK
SVSDQDNYIPCTLEPVFGKMFELTCTLPLEKDLKITLYDYDLLSKDEKIGETVVDLEN
RLLSKFGARCGLPQTYCVSGPNQOWRDQLRPSQLLHLF COOHRVEKAPVYRTDRVMF QDK
EYSIEEIEAGRIPNPHLGPVEERLALHVLQOQGLVPEHVESRPLYSPLOPDIEQGKLQ
MWVDLFPKALGRPGPPFNITPRRARRFFLRCI IWNTRDVILDDLSLTGEKMSDIYVKG
WMIGFEEHKQKTDVHYRSLGGEGNFNWRF IFPFDYLPAEQVCT IAKKDAFWRLDKTES
KIPARVVFQIWDNDKFSFDDFLGSLOLDLNRMPKPAK TAKKCSLDQLDDAF HPEWFVS
LFEQKTVKGWWPCVAEEGEKK ILAGKLEMTLE IVAESEHEERPAGQGRDEPNMNPKLE
DPRRPDTSFLWFTSPYKTMKF ILWRRFRWATILFIILFILLLFLATF IYAFPNYAAMK
LVKPFS (SEQ ID NO: 22)

EDIL3

Iike domaing 30 (EDTIL3Y i mRNA

10085 | NML00571 L

Homo "saplens: EGE-like repeats and diseocidin 1=

mRNA Sequence
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ERT24 192666 NM 019016 Honoapi

GIGGTTTT(
ATTTGGCA(
TATGGTGGT
AGAACCTC/
GGAGAACAA
TATAGCAAS
GGATCATTT
GIGTCTCC(
CGCTCTGAC
AGGAAATH
CGACCTGA(
GCTGAGGA(
CTTCTGCCA

GAAATTCA
ACGCAGAGT
GCTCGATA
GGATCCAX
AGACTAGA(
TATTTCTH
AAGAAGGA(

TCCAGAAAT

TGAATTAA(

1 .-n3 keratin 24(KRT24), nRNA nRNA Sequence
ACTCTTCGTCATCACCTCTCCTATTCGCCTGGACAAGCTCATGI TI GCAGGAGCACCATGTCTTGCTCGT
CTCGCCCCMIGEC2MCOABEGECT GGAGCCAGCAGCT CAGCCAGGGT GT CT GCT GGPGEARBHAGIINTLCAG
CAGTGGAAGCAGAT GT GGT CT GGEGEECAGCT CGECCCAGGGECT TCCGAGGAGGAGCCAGCAGCTGCAGC
CTGAGT GGCEEGT CTAGCGGTGCTTTTGEEEECACGCT TTGGAGGGGGCT TTGGT AGCTGCCTCAGTAGEEG

MTGACCS
VAAT CA ‘Tl!

\TACTAITCAA 4
T&A%ET%G&&E@@A@AETM@@@M@%@H%&@E%@AEW
SGCAGAGEGTGRAGEETGACAT CAAT GROCE CEGCAMETCETEEATEAGCTGAGTATGACC
'CT GGAGAT SCAGATT GAGAGTIFCACCEACGAGCTAGCCTACCT GAGRAAGAACCAGRAGG
WWTNWAWGWWWW@MT@%M@WC

IECHe: CAGAGEE O

q gﬂ&ﬂ"ﬁ i é} ¢ };ﬂ ﬁ ﬂeugm

AGTEAES

TEECEECSEICFET GG
MT@G@FWWWW%WAWF@FA@GC

GGT. AT&%WWW‘FW@?WWT&
EL5A i

Ca A

eu'i.

ﬂ'ﬂ ﬁ'Q

mT@&ﬁ@GﬁA@%&mﬂW@%@@&Wﬁ%ﬁ%&wm
G CAGTT i
ACTGGCCAT G5 - N KecHyNaeifes '
\ACGCA%-E%@T M%@%@Jﬂ %%@%I@E %@@ﬁ@ﬁﬁ@g%@
ACAACGEAATI G GEACATSCAAACACLEICT (XA R EARCGACACET ACLEICEECCT
FAGA CCEACGIGEITTCIAGICE T JCACACAATTE AQGET AGEEANGAARCT CAGRATCICTAMACATG

BGAT CTGGETATICTGGHEACT CANCGATC T CEAAGCGT G FCTEGBTIGARGEAGGAGATIEARNGCCA
5T GACT WAWWWW%W@FWW@F@A@AG

POl ALGELEEAAL
SEQ | QANQCG@I"C)AGJ@C@@:SIE@éc&@cz@l&@ie@kd’@ﬁﬂﬁ@@ﬁ@@;cTACATTTCACAACCCTCTTC

PL1

AAAAAAA (
MSCSSRAS$SRAGCGESSARY SAGESSE SSCERCE GG IACXFR A A A TC TG TAGGAAAC TGAATGGTTTTTTTT
GGASSCSL $GGSSGARBESESEEEGICBYEGEE CRASCE G GEARESSF GOV SERGRGGTCTAAGCCTGC
SGFCGSSRHA SSGAT T YSXGEEVIBEGVEAEH FSEEEK TNDRIZANYEDIKYRAATTAAGTGTIGAA
LEEANTDL ENKI KEVWORNYGPESSEEGESERENSKYYSTICERT PAATVENAGPAACAAAGTAGCCTT

H DVARL Y = o e ESTER T
AYL RKNHEE BY T TTTAAAGAAGAA
RENKQSASL EE IT GAGATTATGTGA
EAGYVAQL SEI QTQEﬁ&ﬁ%ﬂm@@mﬂ%ﬁ%@@%%@qk@ﬁ?ﬂg%h&?Xﬁﬁkk@CAATTTTTTTCT
CEGGGSSFAEFGGRNSCEVNMSS RDITYSERER 2GS CHEIERRSSK TRM EKIA rWEER MR caTeac Tecc A
GKWWSSQVSSI SEVM@&EQd@:mmmmmmaﬁr%mGmramemmommwimm MAD]
bi ndi ng pr ot ei 'iflAT(IIZZM\DECIQABH)&AII]GQTI@ESTHAMAAWWWQTQKRMGWMZSWMQTA
ATTCTAAC( g

CCGCAGT C(

GACAAGCT( ERCTECATEETREERGTG
GITGITTCCF %&TTCT/—‘V’—‘V’—\"N"“‘"'O’—\TG"'
ATCAACGCC

AGAGGAGATG

GCAGAACT(

SUBSTI TUT

| TCl CCTT( A O

CAGCGT W\MWMWWM$WMWWTTMTM GAT
GCCl TTAGPGAGCTHCERGNST CETCCACTEAM CF@@G?\“@A@%@N@ACCGCAACT A G
GAGAAGATTGA TTEGATEEAA FCARCT A CEAGTNETAER ' CEAT AXACTGACT GTGACCCT
GT CATGT GBCAGA! @ﬁ?i ;I GETFTEEAGGCACCAGTGACA
I TTAAAwHTﬁE%UIE@ (%?n\% AR ‘vé% Tm{""l'f‘l\ I\'I"I'I\Tf""l"l'l mw
ATA GCCCLTGAAT CACCCATCTGET TTGGAGCT Al &L@HL @& %&

| TCl GGTTGECTGECTCCCETGAGATT FCLTGATA GAT TG GOCTGIGACTGTGACTGT. AAT
CATTGCTGAACAACATCICT T TGAATCAAAGGT TGAREA GGEGTGCTGEGTCAGGCATTTCTAT
TAGGAGT TEGAAAGCAAAAAT GGGT CCATAGACACT CTATGGAGGTGTCCCTTTCTGCTCTTTGCTGTI GT

CCTI TCA

MTT T TEACCACRAACIEASTEI AdEAT (51 €aACICEAd (eAAdc d AAAI AT AARLIASKRTAGA T
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CTTATTATATTTTCCTGAAAAAA (SEQ I D NO 43)
MAAPEAEVL SSAAVPDLEWEKSEETHASQ ELLETSSTQEPLN

Transl ated protein sequence

ASEAFCPRDENNPAMAE PPV SQEGCCOF T CEL LKHI MYQRQQLPLPYEQL KHF YRIRR$/US2012/029479

PQAEEMLKKKPRATI EVSSRKCQQALAELESVLSHLEDFFARI LVPRVLI LLGGNALS
PKEFYELDLSLLAPYSVDOSL STAACL RRL FRAI FMADAFSEL QAPPL MGTVVVAQGH

RNCGEDWFRPKL NYRRSRCGHKICTYARE SCERRSE RTTNWAEDYC WGP TRRGHRE{ SECPACOrANer A 4)
Honmo zapi|ens W—GC%%‘F%C%HF%F%W?T%GTGGCCYTWNAS@?. CHRAA TMANSCICAC 4682
1114 018050 Wﬁ%c@ é%éGGTGCATC TGAGCTCTACGTGGACAAGTCGCGGGGAGATAAACTGAAGATCA
AACCACAAAA O] G T O GEACEAT OO T COEA T S CEAGACEETICG
GOGGATTC O RO ACACIC GO A SO A AT D
GGG CCTCTCOGA A GACAAAT CTCAT AT ST O CoABaLTE .ewvéﬁ”ﬁ’f
GAGGATTATCCI TGAE T CARCAGCAABATANALL GAAA T ITEAAAAT LI A EIET X ImOEaMCGA

GCTTGACT

[ACACTACHCESTASTAAICET (T ACEA (SACNCTAAEETE GICI GCT AGT CAGAATALECTICAA
CCGGAAACTTCCACTTTGCCCCTGGGAAGAGCTTCCAGCAGTCCCATGTGCACGTCCATGACTTGCAGAG
CTTTGGCCTTGACAACATCAACATGACCCACTACATCCAGCACCTGTCATTTIGGGGAGGACTATCCAGGC
ATTGTGAACCCCCTGGACCACACCAATGTCACTGCGCCCCAAGCCTCCATGATGTTCCAGTACTTTIGIGA
AGGTGGTGCCCACTGIGTACATGAAGGTGGACGGAGAGGTACTGAGGACAAATCAGTTCTCTGIGACCAG
ACATGAGAAGGTTGCCAATGGGCTGTTGGGCGACCAAGGCCTTCCCGGAGTCTTICGTCCTCTATGAGCTC
TCGCCCATGATGGTGAAGCTGACGGAGAAGCACAGGTCCTTCACCCACTICCTGACAGGTGTIGTGCGCCA
TCATTGGGGGCATGTICACAGTGGCTGGACTCATCGATTCGCTCATCTACCACTCAGCACGAGCCATCCA
GAAGAAAATTGATCTAGGGAAGACAACGTAGTCACCCTICGGTGCTTCCTCTGTCTCCTICTITICTCCCTGG
CCTGTGGTTGTICCCCCAGCCTICTGCCACCCTCCACCTCCTICGGTCAGCCCCAGCCCCAGGTTGATAAATC
TATTGATTGATTIGTIGATAGTAAAAAARAAAAAARAAAAAA (SEQ ID NO: 25)

Translated protein sequence

MEALGKLKQFDAYPKTLEDFRVKTCGGATVTIIVSGLLMLLLFLS
ELQYYLTTEVHPELYVDKSRGDKLKINIDVLFPHMPCAYLSIDAMDVAGEQQLDVEHN
LFKQRLDKDGIPVSSEAERHELGKVEVIVFDPDSLDPDRCESCYGAEAEDIKCCNTCE
DVREAYRRRGWAFKNPDTIEQCRREGF SQKMQEQKNEGCQVYGFLEVNKVAGNFHFAP
GKSFQQSHVHVHDLOSFGLDNINMTHYIQHLSFGEDYPGIVNPLDHTNVTAPQASMME
QYFVKVVPTVYMKVDGEVLRTNQF SVTRHEKVANGLLGDQGLPGVEVLYELSPMMVKL
TEKHRSFTHFLTGVCAIIGGMFTVAGLIDSLIYHSARAIQKKIDLGKTT (SEQ ID NO: 26)

Homo sapiens guanine nucleokbide binding
protein (G protein),
activity polypeptide i
variants Ly mRNA

alpha transducing
CGHAT 1y trangeript
GNATI

2719 WM 000172

mRNA Sequence

AGTTGATTGCAGGTCCTCCTIGGGGCCAGAAGGGTGCCTGGGAGGCCAGGTTCTGGGGATCCCCTCCATCC
AGAAGAACCACCTGCICACTCIGICCCTITCGCCTGCTGCTGGGACCATGGGGGCTGGGGCCAGTGCTGAG
GAGAAGCACTCCAGGGAGCTGGAAAAGAAGCTGAAAGAGGACGCTGAGAAGGATGCTCGAACCGTGAAGC
TGCTGCTICIGGGTGCCGGTGAGTCCGGGAAGAGCACCATCGTCAAGCAGATGAAGATTATCCACCAGGA
CGGGTACTCGCTIGGAAGAGTGCCTCGAGTTTATCGCCATCATCTACGGCAACACGTTGCAGTCCATCCTG
GCCATCGTACGCGCCATGACCACACTCAACATCCAGTACGGAGACTCTGCACGCCAGGACGACGCCCGGA
AGCTGATGCACATGGCAGACACTATCGAGGAGGGCACGATGCCCAAGGAGATGTCGGACATCATCCAGCG
GCTGTGGAAGGACTCCGGTATCCAGGCCTGTTTTGAGCGCGCCTCGGAGTACCAGCTCAACGACTCGGCG
GGCTACTACCTCTCCGACCTGGAGCGCCTGGTAACCCCGGGCTACGTGCCCACCGAGCAGGACGTGCTGC
GCTCGCGAGTCAAGACCACTGGCATCATCGAGACGCAGTTICTCCTTCAAGGATCTCAACTTCCGGATGTT
CGATGTGGGCGGGCAGCGCTCGGAGCGCAAGAAGTGGATCCACTGCTTCGAGGGCGTGACCTGCATCATC
TTCATCGCGGCGCTGAGCGCCTACGACATGGTGCTAGTGGAGGACGACGAAGTGAACCGCATGCACGAGA
GCCTGCACCTGTITCAACAGCATCTGCAACCACCGCTACTTCGCCACGACGTCCATCGTGCTCTTICCTITAA
CAAGAAGGACGICTTCITCGAGAAGATCAAGAAGGCGCACCTCAGCATCIGTTTCCCGGACTACGATGGA
CCCAACACCTACGAGGACGCCGGCAACTACATCAAGGTGCAGTITCCTCGAGCTCAACATGCGGCGCGACG
TGAAGGAGATCTATTCCCACATGACGTGCGCCACCGACACGCAGAACGTCAAATTTGTCTICGACGCTIGT
CACCGACATCATCATCAAGGAGAACCTCAAAGACTGTGGCCICTTCTGAGGCCAGGGCCTGTGCTGCAGT
CGGGGACAAGGAGCTTCCGTCTGGCAAGGCCGGGGCACAATTTGCACTCCCCTCAGCTAGACGCACAGAC
TCAGCAATAAACCTTIGCATCAGGCTCCAGCTGTCCTTTCTIGGTIGGAGGACTTAATTATCACAAGTICAT
GGGCATTTATTAAGTIGCCCAGTGCTGGGTTGGGCATGAAGTGGGAAGATGGCCCCTCCCAGGAAGAAGTA
CCTGGCCTGACAAGGTGGGGCACTCTTGGGGGTATGGGACCAACTCATGGCTTTICACGGGAGTTGAGGA
GAGAGGAGCTGTIGGAAAATATTCACTGGGACAGTCTITGGATCAAGAGGGAGTTTTGAGGTGGAGGCTCAT
TCTGGCAGGGACCGTAGTGTCTACCAGCCCCAGAAACATGGGCTTATGGCCACAGGAGTTCAGTGGAGCA
AGAGCAGGGGAGGAGAGACGTGGACAGGTGCCCAAAGCCAGTCGGAGGGCCTGGGCTTTICTCAGAAGGTG

ATGGAGAGTCTTGGAAGCCCTCGAGGCAGGAACATAATTGCAGGGCTGGGATTAGGGTGAGGGAAGTGAG

64
SUBSTITUTE SHEET (RULE 26)




AAAGAGT CTAGAAGATA TGTCATTGACATCCAG CAI CTCTI TCI AAGGGAAT CAGAGGCAATGAGCCC
GTATATACTTCAACI CAAGAAGACTGCATTAATTCTTGCTGTI CAACAAAAAACATATCAGGGGACAAAG
CATGTAACWGAIBARNI00 CGACACT CGAAAAACAGCI AGACAACCCAACT GCTAEBCTATRRD 4@ CC
CAACGAGGAAGCCT GTCCATTGAAACCAGCAAAAGGACT TATGAGT TACAGGATAATTACAGATTTTCCA
TCTTTGACCAGAAATTTGCCAAGCCAAGAGT TACCCCAGGAAGATTCTCTCTTACATGGCCAATTTTCAC

AAGCAGT C/
ACTI TCTCA
CTCCTTCGCT
TGCTGCCT G
TCCAAAGC(
GCCACCACA
CACGGECT(
GGACTCGA4
GIGTATAA(

\CT CCCESRABICEAT WM@A@N@AAFMGFMAWIW@KCAC
\GAAGT FATEEAT COTERCATCAL CREGAGRAACT AT FT AAGATGT
TATMWTWW@WWWWWW%@F@I C

AT A Lo T AL ALCCTCCEACTTEG
.e. A ..Q ‘ ’]‘ AeA.'. A A !. CCA i .'A A A‘!ﬁ; é 'A";
\GCTCCAG w&& T CAGELECCACGACLE

Ealr
m&%@ﬁ%&%&ﬁiﬁ%ﬁm&ﬁ% &@6}6@63' 'E'KQ‘M@%%@@’AC
VAGCCAGE R AGARACEATACCEH 1 TTACASIAANECTOCAACTIAACE T TCAMCACAGTGEAAT
JCCTACT MTJ@T#F@'@AMT@@@X@ GET@@AWAT@AAWWN’C@@@CIB

SGCTTCT TATCGGGTCCCT GCT WGBP@WTWGATAGGCCT CGTCCTC CCT G
DCTCTCGGAATCACT COGCAGGAAACGT TACTCAAGACT GGATI ATTTGATCAATGGGATCT

ACGTEEECAG

GITTCTGCCT
CCTITTTT
CTCACCGCA

\TCT. M@&FW@@@?@?@WWIF L'Fé?%ﬂ@f*‘??5755@?ﬁﬁ\ACCAGAAGCCCAAATGCAATGA

GACTT A TCTGCTTT
TTI TT% A i AGTG CGAI CTCGGCT
MCCT Cefal (6 F&%Mp@%@&ﬁﬁ@i&}g £ @W&@M%ATCTGGGATTAC

AHLSICFPDYDGPNTYEDAGNYIKVQFLELNMRRDVKEIYSHMTCATDTQNVKEVFEDA
VIDIIIKENLKDCGLF (SEQ ID NO: 28)

mRNA Sequence

CGTCATGTTAGGGTGAAGCAGAGGACCTCAGTGCTGAACATGCTAAGGAGGTTGGACAARAATCAGGTTCA
GAGGTCACAAGAGAGATGACTTCCTCGATCTAGCGGAGTICTCCAAATGCCTCGGACACCGAATGCAGCGA
CGAAATCCCCCTIGAAGGTACCGCGGACCTCGCCCCGGGACAGCGAGGAGCTGAGGGACCCTGCTGGTCCA
GGGACCCTCATCATGGCCACAGGAGTCCAGGACTTTAACCGGACAGAGTTITGATCGACTGAATGAGATCA
AAGGTCACCTGGAAATTGCCTTATIGGAARAACATTTCTITACAGGAGGAGCTCCGGAAGCTGCGAGAAGA
AACCAACGCGGAGATGCTGCGGCAGGAGCTGGACCGCGAGCGGCAGCGGCGGATGGAGCTGGAGCAGAAG
GTGCAGGAGGTGCTGAAGGCCAGAACCGAGGAGCAGATGGCTCAGCAGCCCCCAAAAGGGCAGGCCCAGG
CCAGCAATGGAGCAGAGCGCCGGAGCCAGGGGCTGTCCTCGCGCCTGCAGAAGTGGTTCTACGAGCGGTT
CGGGGAGTACGTIGGAGGACTTCCGGTTCCAGCCCGAGGAGAACACTGTGGAGACAGAGGAACCCCTGAGC
GCCCGCAGGTTAACTGAAAATATGAGACGGCTCAAGCGCGGTGCCAAGCCGGTCACTAACTTTIGTGAAGA
ACCTCICTGCCTTATCCGACTGGTACTCCGTCTACACGTCTGCCATTGCCTTCACCGTGTACATGAATGC
CGTGTGGCATGGCTGGGCCATCCCATTGTTCTTIATTITCTAGCAATTCTGAGGTTATCCCTCAATTACCTC
ATCGCCAGGGGGTGGCGGATACAGTGGAGCATCGTGCCCGAAGTGTICTGAGCCCGTGGAACCTCCAAAGG
AAGACCTGACTGTGICTGAGAAGTTICCAGCTGGTGCTGGACGTCGCCCAGAAAGCCCAGAACCTTTTCGG
GAAGATGGCTGACATCCTIGGAGAAGATCAAGAACTIGTTICATGTGGGTCCAGCCGGAGATCACACAGAAG
CTGTATGTGGCGCTCTIGGGCTGCCTTCCTGGCCTCCTGCTTCTTCCCCTACCGCCTIGGTGGGGCTTGCCG
TGGGACTCTATGCTGGTATCAAGTTCTTCCTCATTGATTTCATCTTITAAACGCTGCCCGAGGCTGCGCGC
CAAGTACGACACGCCCTATATCATCTIGGAGGAGTCTCCCCACCGACCCGCAGCTCAAGGAGCGCTCCAGC
GCCGCAGTCTCACGCAGGCTGCAGACGACCTCGTCACGGAGCTACGTACCCAGCGCACCGGCCGGCCTGG
GTAAAGAGGAGGACGCCGGTCGCTTCCACAGCACCAAGAAGGGCAATTTCCACGAGATCTTCAATCTGAC
AGAAAACGAGCGTCCGCTGGCGGTGTIGCGAGAATGGCTGGCGCTGCTGCCTCATCAACAGGGACCGGAAG
ATGCCCACGGACTACATCAGGAACGGGGTGCTCTACGTCACGGAGAATTACTTGTGCTICGAAAGCTCCA
AATCTGGGTCCTCAAAGAGGAACAAAGTCATCAAGCTAGTGGACATCACGGACATCCAGAAGTACAAGGT
CCTGICTGTCCICCCAGGCTCAGGCATGGGGATTGCCGTGTCGACGCCATCCACCCAGAAACCGCTCGTG
TTTGGTGCCATGGTGCACAGGGATGAGGCCTTCGAGACCATICTCAGCCAGTACATCAAGATCACCTICAG
CGGCAGCGTCTGGCGGGGACAGCTAGTATTGACTTGCCCAGGACGTTGCTGGAATTITICTITTITICTITTITT
CTTTITCTTTITITTTTITITACGATTITIGGTAGTGGAAACAATTGGACATCCTCATGAGCTTTTGCAATAA
TTICTCCTGGACCTGTIGGTTCTATTIGTGTTGACCTCTGCGTITTTATCGACCAAGAAGGGGCCAGGGCTCAC
AGGGACGGGGGTGCCCCTCTCCCACAGGGCACGTCAGGTGCCTCTGAGGGCCACCCGCAGACTGGGGGAG
GGGGCAGAGGCCCTCGGGGGCCCGTGGAGAAGACACACAGGACCCCTGGCCCTGCCCTTICTCCGTTCCAG
CCTGGACAGAGAAACCTCTCCAGCCACCCCAAGAGGTICTICGCAACCTTGTGTCCCGCTCTCCAGAGGCC
AGAAGCTCGTCCACCACCAAAGCCATAGCTGAAGAGTGCGGGGCCCTTICCTCCTGGGGACAGARAAGATGT
CGTCAAGGAGGGACATGGGGGCCTTTCACCAACCACCGAGAAACGGGCCTGGCGGCCCTICCTTCCTCTTA
CATGAGACCCTCCTIGIGGCATTTGCCCTTGGTGCCGGGCTGGGGCCGGGCGCAGTGACCCTGCCTGCGCT
CCACACTCGCTCCACGGGAACAGAGAGGGTGAGAAGGGCCCACCCCTCGCCTGCCCTCAGTGICTTTIGGT
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AGGCATGIGCCACCACACCTGGGTGATTI TTGTAI TTI TAGTAGAGACGGEGEGT TTCACCATA TGGTCAG
GCTGGTCTCAAACT CCTGACCTAGT GATCCACCCT CCTCGECCT CCCAAAGT GCCTGCGATTACAGCECATG
AGCCACCAGRACI ACOCCTTCTGTTTTATGT TTGGT TTTTGAGAAGGAAT GAAGT CESANCG20M TA
GGTAATTTTGGGTAATCI GTCTCTAAAATATI AGCTAAAAACAAAGCTCTAI GTAAAGTAATAAAGTAI A
ATTGCCATATAAATI TCAAAATTCAACTGCECI TTI ATGCAAAGAAACAGGT T AGGACATCTAGGTT CCAA

| TCATTCAGATI CT¢+GCBFTCCATGATIRARAT CGAACIGTHAFATATCAATIASTRATIGEART TECTICEECTI T

TTATAT T TCCTTRAAKRACTFATCFECAGKTETAGTIECTFCEAATFAAKTFATCT TG CCSEQRIIBND. 45
Transl ated pr O“ETeTITFITCé* é%éCTTW%éE%@ﬁGﬁWWWC@WEﬁE% TGGGG@ DI Q5S¢
72 SUBSTI TUTE E -’ %?(ZiCAGCCCCT
LSKG RGNEPVYT CCGACATGCGAC
EEACPLKPAKGLMSYRL, CCCGCCCTGCCC
SKPTDI S DTLSQ&E;@&@HLIE ME@@A@AG@M@M%M CCTGGTCTGCTG

LPENVSALHR
QPPTTLI ST
VYNPTAL SN
GVLFLVI Gl
140B1, | 4
N11_ 01822
GOGAGGT(
COGAGCGX
ATCCTGAT(
GCAGCCGCT
AAAACAT
CTCAATGAA
CAGAATTCT
TGGTACTA/

PCAGECE I ICES

PATVAVASRHICE SAEPKRAT ok RINAST RS G GOPQAT TARRYIZEVAS Tecccaccecse
[VFT RAPATLQAMETT AV ICEE FQAPTDSKGSLET T RETHIc BNIFANT@N TGGCTGTCGTTG
/ENVESSHVNKTASEGREASPESSEOESVR

VL L GRIAISESI RRRRYSRIMDYET TPQI@ NIt Cé

Cne BEHAEr oISk At T VAt o STk AT, I VBT EBI RA MR

ENOYOAPFERYEIARGSEE R TTCTTATTITTG
TCRY NS TCABTCCCTOMSITBTCS

TCACCAGATTAAGCACATGTCCTA GGTGGAGCGGRGCCCCCGTGGCTE

CCTT

ens

“lB 552

WZE&%@ @%EM@A%MM@@% ScREERO&HT §LGA
A AT XICCTAST EACCACEEAACA T EACEIT EELSEEDT CA
GTCTMAAEAWGAM@@W@M@@MM@@@H@A@@W@I@MMMW@
TAGAAGEAACTICTAGGAACTCOEAATO FGAGACAAGCT GTTATIGTTBCET.GAL
xTGGATW@%@&@T@WWA%@@@&WA@&W@AWTA
GCACTEAATCARCCTEICEACTEA

AT AR T TCTCACAAAATACATTCRCTATT TGATOALT T

GGATCTGTAAATAATCATTGCCAGTGTGACTTTTGTTCAACAAAAGGATTGTACTGTATTAAGAACCGAT
GAAAAAAATTCTCCTIGTAACATTTTITTTAAGAAAACTTTIGTTTIGTTTAAAGAAAAAGTATTGTATAAATT
ATAATTTTTATTTAAATAAACCTAAAATGCTTTGTGCTAAGGCTCAAARAAARAAARARARAARARR

29)

(SEQ ID

U7

PO

Translated protein sequence

MLRRLDKIRFRGHKRDDFLDLAESPNASDTECSDEIPLKVPRIS

PRDSEELRDPAGPGTLIMATGVQODFNRTEFDRLNE IKGHLEIALLEKHFLOQEELRKLR
EETNAEMLRQELDRERQRRMELEQKVQEVLKARTEEQMAQQPPKGQAQASNGAERRSQ
GLSSRLQKWFYERFGEYVEDFRFQPEENTVETEEPLSARRLTENMRRLKRGAKPVINFE
VKNLSALSDWYSVYTSAIAFTVYMNAVWHGWAIPLFLFLAILRLSLNYLIARGWRIQW
SIVPEVSEPVEPPKEDLTVSEKFQLVLDVAQKAQNLFGKMADI LEKIKNLEMWVQPE I
TQKLYVALWAAFLASCFFPYRLVGLAVGLYAGIKFFLIDFIFKRCPRLRAKYDTPYII
WRSLPTDPQLKERSSAAVSRRLQTTSSRSYVPSAPAGLGKEEDAGRFHSTKKGNFHE I
FNLTENERPLAVCENGWRCCLINRDRKMPTDY IRNGVLYVTENYLCFESSKSGSSKRN
KVIKLVDITDIQKYKVLSVLPGSGMGIAVSTPSTQKPLVFGAMVHRDEAFETILSQYI
KITSAAASGGDS (SEQ ID NO'

aluronoglucosaminidase

mRNA Sequence

TTTCCTCTCAGGGGGCAGCAGGAAGTGAGGAGAAAGGGCTGGGATGGGAGGCGGGAGCGGATGGGAGGGA
ATGGGGTTTATCAAGTICCTCGGCGAGCTGCCCAACGGGCAGCAGCTGGCGCAAGTAGCCTAGCTGGAGAG
GCTCACCCCAGGAAGGAGGGAGGCCACCGACCTACTGGGCCGACGGACTCCCACACAGTITCCTIGAGCTGG
TGCCAGGCAGGTGACACCTCCTGCAGCCCCCAGCATGCGGGCAGGCCCAGGCCCCACCGTTACATTIGGCC
CTGGTGCTGGCGGTGTICATGGGCCATGGAGCTCAAGCCCACAGCACCACCCATCTTICACTGGLCCGGCCCT
TTIGTGGTAGCGTGGGACGTGCCCACACAGGACTGTGGCCCACGCCTCAAGGTGCCACTGGACCTGAATGC
CTTTGATGTGCAGGCCTCACCTAATGAGGGTTTTGTGAACCAGAATATTACCATCTTICTACCGCGACCGT
CTAGGCCTGTATCCACGCTTCGATTCTGCCGGAAGGTCTIGTIGCATGGTGGTGTGCCACAGAATGTCAGCC
TTTGGGCACACCGGAAGATGCTGCAGAAACGTGTGGAGCACTACATTCGGACACAGGAGTCTGCGGGGCT
GGCGGTCATCGACTGGGAGGACTGGCGACCTGIGTGGGTGCGCAACTGGCAGGACARAGATGTGTATCGC
CGGTTATCACGCCAGCTAGTGGCCAGTCGTCACCCTGACTGGCCTCCAGACCGCATAGTCAAACAGGCAC
AATATGAGTTTGAGTICGCAGCACAGCAGTTCATGCTGGAGACACTGCGTITATGTCAAGGCAGTGCGGCC
CCGGCACCTCTIGGGGCTTICTACCTCTTTCCTGACTGCTACAATCATGATTATGTGCAGAACTGGGAGAGC
TACACAGGCCGCTGCCCTGATGTTGAGGTGGCCCGCAATGACCAGCTGGCCTGGCTGTGGGCTGAGAGCA
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CAAGATCACCTTGATGATGAAACTCTTTTTCCTTCTAAGATTGGT GTCCCATTTCCCAAAAACTTTATGT
CTGTGGCAAAGACTATTCTAAAGCGT CTGT TCAGGGT TTATGCCCATATTTATCACCAGCACTTTGATTC
TGTI GAT GCABO RE2ARBAEBCAGECCCACCT CAACACCT CCTTTAAGCACT TTAT TPCTURT632/DEABLEAG
TTTAATCTGATTGATAGGCGT GAGCT GGCACCT CTTCAAGAATTAATAGAGAAACT TGGATCAAAAGACA
GATAAATGITTCTTCTAGAACACAGI TACCCCCTTGCTTCATCTATTGCTAGAACTATCTCATTGCTATC

TGTTATAGA
AAAATTAT(
GTACTGTGT
GCTTATAA/
TGTTTTA
ATTTCCTAA
AAAAAA( SE
MBFLFSSRS
VML PEGEDL,
| KKPI KCSA

\CT AGTGET ACARACTI T ARGAAARACACGN AN AAGATACCTCATATGEC LGIAGT CIAGTGAT
PCCCAAACGTAGGT TEETCTFEA T AGT T TFCCACTAATACT F ARGERCACACCCAARTETT AA
@C@WRW@AW&WT @M@A?@F@%ﬁé@ﬁ% A
A\TTTA T ACHOAAD

5T GA
AT AACA A,
QID NQG@&AJJT@ME@&@QGA@AMG@@@c@ﬁﬁk@d@@@mTTCCGCTGCCAGTGCTACTTGGGC
bSKT FKRIGK B dREESHQY Et d 2K HAEAT 2 GBENLIRQA C TEGCAGG TECCAGCGAGGCC TGEGCTGGGT
NEW AVNEVDIE ENGE NVEYIGH THERCEEASCRVIVBAGRR Y EAGWADETNGTCTCCTGCCTA
\PKY| DYUIRFAYCBEE DRETUIF PSKE GYPFRRNENBAARKATC LAARE FRYYA GCCCCTGGACAA

HI YHQHFDSVMQL F&WWFF@V Rﬁ_qAE)F@RET_Q&WE EYEKLESKORC{'SED I DN 48)
Hono sapijennuc ?ﬁ@%ﬁ?’*ﬁ?%ﬁ?% FOTEFT CS Ui phinct AEC8Hike 155 T HRNAINCBP1
4686 | TM 00248 %é&a CCCTTGCCCTAGATAGTTTAI’TATTATTA TATTTTGGGGTCTICTT
Mﬂm éﬂaww-\u-\\.,l [\ i\
GGCCGCCEBECACGACCCGCCTTCAGECGT. nleueenweeeee CTGAGT GGCCAAAGCGGEC
GGCACT TT CT GG 3 & M Gt A S VT EH Y AGAAGT AGCCGECAGECCGAG
%GCCCGAGGGGCW E%B@ﬁ@@ﬂ%%ﬁﬁmm%ﬁ@@m GIC
CCGGCCCAT RO ' %A‘@THTF@(DTGCAGCGCT TAC
CGCCTGGCCTCTCGHEF WAWWW@@@%WA@GCGACGAGAACG
ACGGT GGGTAGCCT A AR ARGEAGAARGACE T CAT CCAAATCANACTOAAGARTCAT TTGGAATCTTT
AATATmNmmAG@&@%A@&@%@gYWW?WﬂW%%&TWU| TTG
&ﬁ%z*ém
SR S s e e
AT EACT IRCGENENSAN T NS T T SRS T AN - o
GTCOGTTTTTTATCTGATCT |‘G|”u-\/-\‘|”|b|L,/-\|b|Lﬂfmm ATCAATGGT TGCTATGT T TGAAA

ATTTTGTA/

\GCGTAACT CAGGAAGAAGAI GTACCTCAGGT CGAGATTGGTATGTIGTATGCATTTCT

ACACATCAGGGGCTTGCTCTTGCAAAACCAAACCACAAGACAGACTTGCAAAAGAAGGCATGCACAGCTIC
AGCACTGCTCTGTTGCCTGGTCCTICCTGACTGGGGTGAGGGCCAGCCCAGGCCAGGGCACCCAGTCTIGAG
AACAGCTGCACCCACTTCCCAGGCAACCTGCCTAACATGCTTCGAGATCTCCGAGATGCCTTICAGCAGAG
TGAAGACTTICTTTCAAATGAAGGATCAGCTGGACAACTTIGTTGTTAAAGGAGTCCTTGCTGGAGGACTT
TAAGGGTTACCTGGGTITGCCAAGCCTITGTCTGAGATGATCCAGTTTITACCTGGAGGAGGTGATGCCCCAA
GCTGAGAACCAAGACCCAGACATCAAGGCGCATGTGAACTCCCTGGGGGAGAACCTGAAGACCCTCAGGC
TGAGGCTACGGCGCTGTCATCGATTICTTCCCTGTGAAAACAAGAGCAAGGCCGTGGAGCAGGTGAAGAA
TGCCTTTAATAAGCTCCAAGAGAAAGGCATCTACAAAGCCATGAGTGAGTITTGACATCTTCATCAACTAC
ATAGAAGCCTACATGACAATGAAGATACGAAACTGAGACATCAGGGTGGCGACTCTATAGACTCTAGGAC
ATAAATTAGAGGTCTCCAAAATCGGATCTIGGGGCTCTGGGATAGCTGACCCAGCCCCTTIGAGARACCTTA
TTGTACCTCTCTTATAGAATATTTATTACCTCTGATACCTCAACCCCCATTTCTATTTATITACTGAGCT
TCTCTGTGAACGATTTAGAAAGAAGCCCAATATTATAATTTTITITCAATATTTATTATITICACCTIGTITIT
TTAAGCTGTTTCCATAGGGTGACACACTATGGTATTTIGAGTGTTTTAAGATAAATTATAAGTTACATAAG
GGAGGAAAAAAAATGTTCTITTGGGGAGCCAACAGAAGCTTCCATTCCAAGCCTGACCACGCTTTICTAGCT
GTTGAGCTGTITTTCCCTIGACCTCCCTCTAATTTATCTIGICTCTGGGCTIGGGGCTTCCTAACTGCTACA
AATACTCTTAGGAAGAGAAACCAGGGAGCCCCTTTGATGATTAATTCACCTTCCAGTGTICTCGGAGGGAT
TCCCCTAACCTCATTCCCCAACCACTTCATTCTTGAAAGCTGTGGCCAGCTTGTTATTTATAACAACCTA
AATTTGGTTCTAGGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGTG
GATCACTTGAGGTCAGGAGTTCCTAACCAGCCTGGTCAACATGGTGAAACCCCGTICTCTACTAAAAATAC
AAAAATTAGCCGGGCATGGTIGGCGCGCACCTGTAATCCCAGCTACTTGGGAGGCTGAGGCAAGAGAATTG
CTTGAACCCAGGAGATGGAAGTTGCAGTGAGCTGATATCATGCCCCTGTACTCCAGCCTGGGTGACAGAG
CAAGACTCTGICTCAAAAAATAAAAATAAAAATAAATTTGGTTCTAATAGAACTCAGTTITTAACTAGAAT
TTATTCAATTCCTCTGGGAATGTTACATTGTTIGTCTGTICTTCATAGCAGATTTTAATTTTGAATAAATA
AATGTATCTTATTCACATC (SEQ ID NO: 33)

Translated protein sequence

MHSSALLCCLVLLTGVRASPGQGTQSENSCTHFPGNLPNMLRDL
RDAFSRVKTFFQMKDQLDNLLLKESLLEDFKGYLGCQALSEMIQF YLEEVMPQAENQD
PDIKAHVNSLGENLKTLRLRLRRCHRFLPCENKSKAVEQVEKNAFNKLQEKGIYKAMSE

FDIFINYIEAYMTMKIRN (SEQ ID NO: 34)
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GICATCTTTGCCCTGGGT TGGAAAGGAGT TGTACGAAAAGAAAGAT GCAGAGATGGACCGCATCTTTGCC
AACACTGAAAGCTATCTTAAAAGACGCCAAAAGACT CATGTACCCATGT TACAGGTATGGACTGCTGATA
AACCACATGEACARGAMEBAGT AT TTAGAT TGCCT GI GGGCCCAGAT TCAGAAAT TEAAARAECATEACT G

SUBSTI TUTE SHEET (RULE 26)
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GCAGGAACCGCACAI OCl AAGACCTTATCTTGLC! TTGACAGCATCCTGTG GAAGCACTGCAGCACAAT
‘ CA CAGT AAGOBFCATCED

CTGCCTCCIT]]
| GTlI TGATTA
AGAAGAGAATC

AGCTATCC/
AACI TCCAGS

\GGGAAGAACAAGATCCCCTTGAACTA@BAW‘GH%AGGTGATCTTTGCAGAGCTGTTTC

| GGCTCTCT

ACCI GITGT/
AAGATTGGT
AAAATGTAT
CCTGCAAA(
CCCl CTGT
ACCAAATC(
GTACAGACT
AAG CTTCAAAA
GAGGAACCH
GCCGTAGCA
| GCACTCTA
GAAACTTGCET
CTTGAGGAA
| CG TATAI
| GTATTAA(
ATCCAGCA(
TGTTCCAGH
CTTAAAATA
AAGGAAAC
| TCCTAACK
CAGITTGI
ACCTTACAT
ATGAATTA/
| CACTCTA(
| TTI AAGTA
AATTTGICT
GGAACGCA(
GAGCATCTA
AAG GGAT(
ATAI GGAA(
GATGACAX
| AGACTTTT
ATTI GCACA
| TTI GATAT

GGAATTCCT.

GCGTGECT(
| CCCATTC]

A(‘(‘(‘(‘("T(‘A(‘ATT(‘_AT("T(‘_AT("TA(‘A(‘A ACACI (‘(‘I CATTGA/ A("‘T("T(?{‘AAA("‘TT(‘A ACC

. rdfd GGGG
CAGATLE %K@@E%é%ﬁ@@%@@@%@&@%&@ TIGIANGAGAAGITCTAGA
GAGGT Ak Gl EALICATGAEX A EAICEACR T AR ECab TELCT XS ALITE JCREAKALE €T GT
PCCAACETECATITACAACTAT CEACATGAAAGTAGCAATE CRCTIOCTGEACATECTGT TG
TAGCT GETGOCITEARAAGTANGBOAACCAATIGATEAA: CTIACAGCAT TCTCARAEAT GT
T AACCABCATPCATCACGATGATGANGTAT TECAGT T FARGOCATAGARANTAGANCE ST T
U@WWWWWWWWWW&@WWTG

\CAATT@GJ{

Gﬂ'ﬁ%ﬂ'@é&'ﬁ%&%@ﬁ@é@&@ﬁlﬁ
\CAAATA@AA@@@EI@@WP@@@@I@E@@%@A@Q@K@AA@MMMb €CERTT TCC
[ TTCACSEEHACT ATCATEATCITEACTCASZEACT T AGT ACCATECEAANT T CGATEETAOCAG
CACCAT BT ATANGRACTGTAT ACAGAGIS T CCACCAGATETACETACACCATCACCARAl A
5T ACATESTEACCETECAGAARSETT Wﬁﬁ%ﬁ?ﬁé&%ﬁf@ﬁﬁm

;€

A

AL (L
M%@M%@I&%%E%M RM@JMG%@J%MTAC
PCCAGT AA T GAGTATHACKAT Eab T AT EAL LA AT AT EREAGAI ACAARI ICT LA GAT
ATTT T TG CEET AACEEACARAAT AN T EEGTICAGCTATCTGAMEAGTAGAGET CA
[ AGT AT ATAGAACTEATCOETF TAGCTAGT FACCCAGT AGEATAACT FACTCACAGTTOGEEG
\CAT COTTICARATAAANCT ARAANGT AIAGCH TEFACEARISCTAH ISEATTF AT GRET AR GAl C
LT CTAARACHSBT GEF T CTTFACH GAACH GT TCTECAT N CAAAT T TTATCT TERAAGTAT
xGTATdFTF?}SgQF@@&?%&%ﬁG@ﬁGA@CM? PAAETE T ACTAGTI CAAGAGTAGCT ETCA

(3

Hettcses B!

CTCACME@@EE@IA@@QEI@B@%TE&&I@E%%@&QBA@ Lol AT EALACAARACT A
5T AGAAGTTTETCALATIGACTIGAAACE AT ACTOTGAAT TAGATGE CAGIC EAGATdRRE&STI T
LCT GAT CCASAARAACTACCAAGT CCTEAGETET GERICCTGI ATAGTACTGATGCTGAAAT AA
CAGT T TSTAARATAATATAORARTATGACESATCRETCT GACATTEGCAANTF T CEAGEAICT TT
TTCATF AARCCTRACARARSAAT TTACCAGT ANTECTACAACTFACTCCTACTGTFGTFGTGC

pree
TTAAG@%G&&A@A@%&@I&MM A'Eéd' %TMQ%GT TGACCCT TGAACAACATGGG

| TTGAACT
CTTCCTCAC

5T GTGAGT CI CCT TACACACAGETE anElL £4£ER EGECAAGACCAGCCCCTTGT
BCCTGCl CAACGT GAAGAT GATGAGGATGAAGACCTTTATGATGATCCACTTCTACTI ATI A

AATAGTAAS
GCTGEECH
GGAGATTH
CGTGGTGGT.

GIGGAGGT T

AAAAAAGA/
AGCAGI G
TGICAGCAT

AT AT ATHIDRADLECHTHAT-GATRKT I LNPETEDTMHCEEPRARICT TCATAAGAATATAGCATATGG
LAGT GEETERCEDCTETAATCCCAGCACTRPESEEARBCTAEACEEESBOBEAT CACAAGGT CA
AGACCAPEEP GEETAACATAST CARACCE G ST CTACT AAREATCACANAAACT TAGCCAGG
ACATGECT @R@%@@&@‘ﬁﬂ?ﬁ ST EECACCET CAGRCACCACAAT CECPTGAACCT GBGAG

GGCTCTGICI C
TATTGGTAAGIC

:lw
BCTATT%%HM@EHL CAMANG TACATCLAART LT T TACT GTGOGGGG
COCT ABGGEATGHT GET GAMGEGT GABGEGIAGTELAAATGAGECE GTCTCAAAAAAC

A >

I—]<.'

CAAAGGATA

MACCT TV AAGEGATL TS RAACTHd EACCDEAAARGET XTI GIMATE T T BEACAATAE ACI G

AAAAGTGTGGCTAG TAI GTTTGATCCACATI CTAGAGAAATTTGTAGGITI TAATTTCTTTI CTCTTGG
TCCTCTCTTCATGTATAATGGT TGCTTTTAACAGCTGT TCCCTGATGI GGT CCTGCTCTGT CCCAGI CTA
GCAGCTTTAGI GTAI GGAAAAATTGAACI AGGAAI TGAGTTTI GAAGAAATAAAGGT GTAAGAGCAAACA

| TCAACAGITGCTA CCCCAGTAATGAAGT TCATACA
| TGCAATAAATATTCTA TAAATTGTGCTGE GCAAT

CAAAAGATGGCAI GTCACTGTACATCATACC
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SSELSRDFTRLFVWEI LHSTI RKMNKHVLKI QKEL EEAKEKL ARQHKRRSDDDDRSSD
RKDGVLEEQ ERLQEKVESAQSEQKNLFLVI FQRFI M LTEHLVRCETDGTSVLTPW
KNCI ERL QG B 12QHH» 100QYMVTLENLLFTAELDPHI LAVFQQFCALQA ( SEQPLIYUSEN 12509479 Horo
sapi -nneuromeG n U(NMJ), nRIAA NIAU 10874 NM 006681 nMRNA Sequence
AGT&TGTGT&GGGCC&GAGGCA@GCCAGGGCAC@GGTGGAGCAC@GCTACGCGTGGCGCAGCGC
AGCGTCCC, CCGAG -~ EECGEE) ‘
C‘I’GCCGA\G[“ITW(TAA A ‘ ACA

GATGATACT TGTTCGTCTTTTCTGTCCATTGATTCF@A@@E?‘GAE%CATCCAACGCACTGGAGGAGCTTT

GCTTTATC;TTATCﬂﬂAATHPIAPPAAACPFTPACCAAPAACATCAAAAACATAATAFTAAAACPTTPTT

xT—T7-xT OO T T o1

o T e e S s ST
TTGCAAGT CARAGTEEAGGATA LT HAT T CACECACHAT SANACAGET CAGGAGS JGALTTA

AAAT GGAT GCCACCT A dr k& LICACACAGRAA T X ATTAR EACAAAA L EATAC LA AT drEAESEE AT CT
TCTGAAAAAAAT CCIANGEAASARRGTIMAETICT 6 T GAAARTOUETAIHET TGT CAATGET AGRCAGT ddad AACA
ATGT TGTAAAT GT TCAATICEGICT GRAAKT T AVRARRAT ICFARAANTAAR T SECH1cBCANGEAB E)CTCAG
CCCTITATCGCIGTGAGGTICGTTGCTCGAAATGACCGCAAGGAAATTGATGAGATTGTGATCGAGTTAAC
TGTGCAAGTGAAGCCAGTGACCCCTGTCTGTAGAGTGCCGAAGGCTGTACCAGTAGGCAAGATGGCAACA
CTGCACTGCCAGGAGAGTGAGGGCCACCCCCGGCCTCACTACAGCTGGTATCGCAATGATGTACCACTGC
CCACGGATTCCAGAGCCAATCCCAGATTTCGCAATTICTICTTTICCACTTAAACTCTGAAACAGGCACTTT
GGTGTITCACTGCTGTTCACAAGGACGACTCTGGGCAGTACTACTGCATTGCTTCCAATGACGCAGGCTCA
GCCAGGTGTGAGGAGCAGGAGATGGAAGTCTATGACCTGAACATTGGCGGAATTATTIGGGGGGGTTCTGG
TTGTICCTTGCTGTACIGGCCCTGATCACGTTGGGCATCTGCTIGTIGCATACAGACGTGGCTACTTICATCAA
CAATAAACAGGATGGAGAAAGTTACAAGAACCCAGGGAAACCAGATGGAGTTAACTACATCCGCACTGAC
GAGGAGGGCGACTTCAGACACAAGTCATCGTTIGTGATCTGAGACCCGCGGTGTIGGCTGAGAGCGCACAG
AGCGCACGTGCACATACCTCTGCTAGAAACTCCTGTCAAGGCAGCGAGAGCTGATGCACTCGGACAGAGC
TAGACACTCATTCAGAAGCTTITICGITTITGGCCAAAGTTGACCACTACTCTTCTTACTCTAACAAGCCAC
ATGAATAGAAGAATTTITCCTCAAGATGGACCCGGTAAATATAACCACAAGGAAGCGAAACTGGGTGCGTT
CACTGAGTTGGGTTCCTAATCTGTTTCTGGCCTIGATTICCCGCATGAGTATTAGGGTGATCTTAARAGAGTT
TGCTCACGTAAACGCCCGTGCTGGGCCCTGTGAAGCCAGCATGTTCACCACTGGTCGTTCAGCAGCCACG
ACAGCACCATGTGAGATGGCGAGGTGGCTGGACAGCACCAGCAGCGCATCCCGGCGGGAACCCAGAARAG
GCTTCTTACACAGCAGCCTTACTTCATCGGCCCACAGACACCACCGCAGTITICTICTTAAAGGCTCTIGCT
GATCGGTGTIGCAGIGICCATTGTGGAGAAGCTITITGGATCAGCATTTIGTAAAAACAACCAAAATCAG
GAAGGTAAATTGGTTGCTGGAAGAGGGATCTTGCCTGAGGAACCCTGCTIGTCCAACAGGGTGTCAGGAT
TTAAGGAAAACCTTCGTCTTAGGCTAAGTCTGAAATGGTACTGAAATATGCTTTICTATGGGICTTGTTT
ATTTTATAAAATTTTACATCTAAATTTTIGCTAAGGATGTATTITIGATTATTGAAAAGAAAATTTCTATT
TAAACTGTAAATATATTGTICATACAATGTTAAATAACCTATITITTITAAAAAAGTTCAACTTAAGGTAGA
AGTTCCAAGCTACTAGTIGTTAAATTGGAAAATATCAATAATTAAGAGTATTTTACCCAAGGAATCCICTIC
ATGGAAGTTTACTGTGATGTTCCTITTITCTCACACAAGTTTTAGCCTTTTTCACAAGGGAACTCATACTGT
CTACACATCAGACCATAGTTGCTTAGGAAACCTTTAAAAATTCCAGTTAAGCAATGTTGAAATCAGTITTG
CATCICTTCAAAAGAAACCTCTCAGGTITAGCTTITGAACTGCCTCTTCCTGAGATGACTAGGACAGTCTGT
ACCCAGAGGCCACCCAGAAGCCCTCAGATGTACATACACAGATGCCAGTCAGCTCCTGGGGTIGCGCCAG
GCGCCCCCGCTCTAGCTCACTGTTGCCTCGCTGTICTGCCAGGAGGCCCTGCCATCCTTIGGGCCCTGGCAG
TGGCTGTGTCCCAGTGAGCTTTACTCACGTGGCCCTTGCTTCATCCAGCACAGCTCTCAGGTGGGCACTG
CAGGGACACTGGTGTCTTCCATGTAGCGTCCCAGCTTTGGGCTCCTGTAACAGACCTCITTTTGGTTATG
GATGGCTCACAAAATAGGGCCCCCAATGCTATTITITITITITTITAAGTTITGTITTAATTATTITGTTAAGATT
GTCTAAGGCCAAAGGCAATTGCGAAATCAAGTCTIGTICAAGTACAATAACATTITTTARAAGAAAATGGATC
CCACTGTTCCTCTTTGCCACAGAGAAAGCACCCAGACGCCACAGGCTCTGTCGCATTTCAAAACAAACCA
TGATGGAGTGGCGGCCAGTCCAGCCTTTTAAAGAACGTCAGGTGGAGCAGCCAGGTGAAAGGCCTGGCGG
GGAGGAAAGTGAAACGCCTGAATCAARAAGCAGTTTICTAATTTTGACTTTAAATTTTTCATCCGCCGGAG
ACACTGCTCCCATTTGTGGGGGGACATTAGCAACATCACTCAGAAGCCTGTGTTCTTCAAGAGCAGGTIGT
TCTCAGCCTCACATGCCCTGCCGTIGCTGGACTCAGGACTGAAGTGCTGTAAAGCAAGGAGCTGCTGAGAA
GGAGCACTCCACTGTIGIGCCTIGGAGAATGGCTCTCACTACTCACCTTGTCTTTCAGCTTCCAGTIGICTTG
GGTTITTTATACTTTGACAGCTTTTTTITTAATTIGCATACATGAGACTGTIGTTGACTTITITTTAGTTATGT
GAAACACTTTGCCGCAGGCCGCCTGGCAGAGGCAGGAAATGCTCCAGCAGTGGCTCAGTIGCTCCCTGGTG
TCTGCTGCATGGCATCCTGGATGCTTAGCATGCAAGTTCCCTICCATCATTGCCACCTTGGTAGAGAGGGA
TGGCTCCCCACCCTCAGCGTTIGGGGATTCACGCTCCAGCCTCCTICTTIGGTTGTCATAGTGATAGGGTAG
CCTTATTGCCCCCTICTTICTTATACCCTAAAACCTTCTACACTAGTGCCATGGGAACCAGGTCTGAAAAAG
TAGAGAGAAGTGAAAGTAGAGTCTGGGAAGTAGCTGCCTATAACTGAGACTAGACGGAAAAGGAATACTC
GTIGTATTTTAAGATATGAATGTGACTCAAGACTCGAGGCCGATACGAGGCTGTGATTCTGCCTITTGGATG
GATGTTGCTGTACACAGATGCTACAGACTTGTACTAACACACCGTAATTIGGCATTITGTTTAACCTCATT
TATAAAAGCTTCAAAAAAACCCAAAARAACCCARAA (SEQ ID NO: 37)
Translated protein sequence
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Transl ated protein sequence MRTESCRPRSPAGQVAAASPLLLLLLLLAWCAGACRGAPI LPQ
GLQPEQQLQLWNEI DDTCSSFLSI DSQPQASNAL EEL CFM MGVL PKPQEQDEKDNTK
RFL FHY SKTVQRLEKRAMESVVHPL L QL VPHL HERRVMKRFRVDEEFQSPFASQSREYF/US2012/029479

LFRPRNGRRSAGFI (SEQ I D NO 52) Hono sapi ens papilin, proteogl can-1ike
sul fated gl ycoprotel r(PAPLN) nRNA PAPI : 89932 1111 1734 62 MRNA Sequence
GCGTTCCTT ' X X5 BEE ] CCGACGGAGCGECCCTGECTG

A A CEARTEG U Q@WFWWW@FWMWG@TCC
AGCGCCCGBGTCCT WA@?@W@? ST AETSAGOCAGT GGAGT
Toc i z" ' S - EAA &S e:ﬁi 4haaq%$§ : ; GAGGAGAGATG

GAGGCTCCA A BeCeC
CCGGGACT SGAGCAGTEOECE , (% ATCGGTGG
CTGCCCTACTACAGCGCTCCAAA GTGTGAACT l%el AL T CCCARGE AR T TCTACT ACA

AGCACAGCEAGCCECTGTGET TGAT COCCCT COGNICTHHGARAGCEEAT GT CT GI GT GGAT GECAG
CTGCCGSGI KGIHEEECT GIAAICACGAGET BEACT CGT CCAAGCAGLAGGACAAGT GI CTECEGT G GG
mRNA Sequence

AGTGAGCGACACAGAGCGGGCCGCCACCGCCGAGCAGCCCTCCGGCAGTCTCCGCGTCCGTTAAGCCCGC
GGGTCCTCCGCGAATCGGCGGTGGGTCCGGCAGCCGAATGCAGCCCCGCAGCGAGCGCCCGGCCGGCAGG
ACGCAGAGCCCGGAGCACGGCAGCCCGGGGCCCGGGCCCGAGGCGCCGCCGCCTCCACCGCCGCAGLCLGL
CGGCCCCCGAGGCAGAGCGCACGCGGCCCCGGCAGGCTCGGCCCGCAGCCCCCATGGAGGGAGCCGTGCA
GCTGCTGAGCCGCGAGGGCCACAGCGTGGCCCACAACTCCAAGCGGCACTACCACGATGCCTTICGTGGCC
ATGAGCCGCATGCGCCAGCGCGGCCTCCTGTGCGACATCGTCCTGCACGTGGCTGCCAAGGAGATCCGTG
CGCACAAAGTGGTIGCTGGCCTICCTGCAGCCCCTACTTCCACGCCATGTTCACAAATGAGATGAGCGAGAG
CCGCCAGACCCACGTGACGCTGCACGACATCGACCCTCAGGCCTTGGACCAGCTGGTGCAGTTTGCCTAC
ACGGCTGAGATTGTGGTGGGCGAGGGCAATGTGCAGACTCTGCTCCCAGCCGCCAGTCTCCTGCAGCTGA
ATGGCGTCCGAGACGCTTGCTGCAAGTTTCTACTGAGTCAGCTCGACCCCTCCAACTGCCTGGGTATCCG
GGGCTTTGCCGATGCGCACTCCTGCAGCGACCTGCTCAAGGCCGCCCACAGGTACGTGCTGCAGCACTTC
GTGGACGTGGCCAAGACCGAGGAGTTTATGCTGCTGCCCCTGAAACAGGTTCTGGAACTGGTCTCTAGCG
ACAGCCTGAACGTGCCTTCAGAGGAGGAGGTCTACCGAGCCGTCCTIGAGCTGGGTGAAACACGACGTIGGA
CGCCCGCAGGCAGCATGTCCCACGGCTCATGAAGTGTIGTIGCGGCTGCCCTITGCTGAGCCGCGACTTICCTG
CTGGGCCACGTGGATGCCGAGAGCCTGGTGAGGCACCACCCTGACTGCAAGGACCTCCTCATCGAGGCCC
TGAAGTTCCACCTGCIGCCTGAGCAGAGGGGCGTCCTAGGCACCAGCCGCACACGTICCCCGGCGCTGCGA
GGGGGCCGGGCCTIGIGCTTITTITGCTGTGGGCGGCGGGAGCCTGTTTGCCATCCACGGAGACTGTGAGGCC
TACGACACGCGCACCGACCGCTGGCACGTGGTGGCCTCCATGTCCACGCGCCGGGCCCGGGTGGGAGTIGE
CTGCGGTGGGGAACCGGCTICTATGCTGTGGGCGGCTATGATGGGACCTCAGACCTGGCTACCGTGGAGTC
CTACGACCCCGTIGACTAACACGTGGCAGCCGGAGGTGTCCATGGGCACAAGGCGAAGCTGCCTGGGTIGTG
GCCGCCTTGCATGGACTCCTGTACTCGGCCGGCGGCTATGACGGGGCCTCCTGCCTGAACAGTGCTGAAC
GCTACGACCCCCTGACCGGAACGTGGACGTCCGICGCTGCCATGAGCACCCGGAGGCGCTATGTGCGAGT
GGCCACGCTTIGATGGGAACCTGTATGCTGTGGGCGGCTACGACAGCTCCTICACACCTGGCCACTGTGGAG
AAGTATGAGCCCCAGGTGAACGTGTIGGTCGCCCGTGGCGTCCATGCTGAGCCGACGCAGCTCAGCGGGCG
TGGCCGTGCTGGAGGGTGCCCTGTACGTGGCAGGGGGCAACGACGGCACCAGCTGCCTCAACTCGGTAGA
GAGATACAGTCCAAAGGCTGGAGCCTGGGAAAGCGTGGCGCCCATGAATATCCGCAGGAGCACGCATGAC
CTGGTGGCCATGGACGGATGGTTGTACGCCGTGGGGGGTAACGACGGTAGCTCCAGCCTCAACTCCATCG
AGAAGTACAACCCGAGGACCAACAAGTGGGTGGCCGCATCCTIGCATGTTCACCCGGCGCAGCAGTGIGGG
TGTGGCGGTGCTGGAGCTGCTCAATTTCCCGCCGCCATCCTCCCCGACGCTGTCCGTGTCCTCCACCAGC
CTCTGACCCACCTACCACCAGAGGCCTGCAGCCTCCCACATGCCTTAAGGGGACCGTGGCCCCCACCAGG
GACGTCCTGCGCCATCCGTITCACGTCTCTGCATCCATICCTTCATGTCTTITATTTAGTTIGTTTATTTATT
TAGTTATTTATCTTATTTATIGAGGGGTGAGGAGTGCCACGGCTGCCCGTTTACACCTITAGCGTICIGGT
CCTCCTGCGTIGICCTCCCCTCCACTGCCTGCATGGGGGGCGCEGGGAGTGACCAGGCGGGGGCCTCACCG
CCCCAGGGCCGTITGCCTGCTCAGACCTTGCAGGCTGTGGAGCAAGAGGCCCTGGGTCTCTCCAAGCAGCT
GCAGACCCCAGCTCGAATTTTGCACATGGCGGGGTCCCGGGAAGGGTGGGGAGCAGTIGTCCTICCIGTC
GTCGTCTGCCGIGTIGCCATCTTTCCTGGATCTIGTAGTIGGGTGCACACGCGTGCACTGGGACCCCACACA
GCAATACGAGTCCAACTTAATAAACACATTTICTGGGGTTCCTICAAAAAAAAAAAAAAARAAA (SEQ ID NO:
39)

Translated protein sequence

MOPRSERPAGRTQSPEHGSPGPGPEAPPPPPPQPPAPEAERTRP

ROQARPAAPMEGAVQLLSREGHSVAHNSKRHYHDAFVAMSRMRORGLLCDIVLHVAAKE
TRAHKVVLASCSPYFHAMF TNEMSESRQTHVTILHDIDPQALDQLVQFAYTAEIVVGEG
NVQTLLPAASLLQLNGVRDACCKFLLSQLDPSNCLGIRGFADAHSCSDLLKAAHRYVL
QHFVDVAKTEEFMLLPLKQVLELVSSDSLNVPSEEEVYRAVLSWVKHDVDARRQHVPR
LMKCVRLPLLSRDFLLGHVDAESLVRHHPDCKDLLIEALKFHLLPEQRGVLGTSRTRP
RRCEGAGPVLFAVGGGSLFAIHGDCEAYDTRTDRWHVVASMSTRRARVGVAAVGNRLY
AVGGYDGTSDLATVESYDPVINTWQPEVSMGTRRSCLGVAALHGLLYSAGGYDGASCL
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GGTGACGGECACGACCT GCTACCCCGT CGCAGGCACCT TTGACGCTAAT GACCT CAGCCGAGC! GTGAAGA
ATGTTCGI GGGGAATACTACCT CAAT GGGCACT GGACCAT CGAGGECGEECCCEEECCCT GCCAGCAGCCAG
CACCAT CCMEOAITPACEABCGEEGET GCT GAGGGEGGACCT GECCCCT GAGCGACT CEATESAISEEACCC
ACCT CGGAGCCCCT GGTCAT CGAGCT CATCAGCCAGGAGCCCAACCCCGEGT GTGCACTATGAGTACCACC
TGCCCCT CCGCCCECCCCAGCCCCGEECT TCAGCT GGAGCCACGEECT CATGCGAGT GACT GCAGCGECGEEAGT G

TW&T%WW@WWWWW@%TG&
CAGCGCCAGCCACGH RS F R ASCAR T CT T E AR O ECBERGARCCAAGCGCTGGA 75
SUBSTI TUTE SHEWHW@E@WE VGGW%&W@%WU@?B&W@%%

Amcm A -‘d- n' ﬁ_ l-ﬂl A-lill ‘_ ‘Ii.- A‘t- A--- -- ‘ e-ﬁ- NG AT
CTCGTCTG@%%‘ ATOCABGAGEOOGT COACEA by iessan ooy il AGCCC
CCTCGCCCATTF CAACETHFEEAGEH - GEACH -: %‘Cl.'i."'--‘ =TSSR ARG
TCAGTTGTGGCGT TGEOGT COGGAAGCGGAGCGT TAC M St R GAA AGGGGTTCTTTGCTCCATAC

P W_WW_V_V_V_V_V_VW.W_V V—V_V_N

CGCAGCGTECT
AGT GACCA(
GACAGGTCA
GGAGCCTT(
GCCAGCAA(
CAGCCCAX
CACCCACCT
GGCTCAGH

GGCCTCAGI

ATCTGTCGE
CCCAGGTCA
GIGAGT GC(
AGGCTGTGI
GCAGACT
GCCATGGECA
GCCCCGTC(
GGCGAGCA(
TCTGECAEA
GGGEECAGCH
AGCTCCTC(
TGCGECTCT
CTCCTCTGH
GGCACCTA(
GIGACATA
TGGCCAAK

T CCT ] G AT T A T A T G AT G TERERRETEETC
BOCCT G &t TE3FACEASIIH AL AT 680 EEHAAAGKS T RACKT B I G GECCC
\TCT GTGRCAT T GERRIGEOCAGLCACT GOCERAGRET COACCACTCEAAGECECIGEAT GT
5T AACACEEAGCECEGTEATCT OCCCAGRABETORCEABCATGOAGEATGT GEAGAGRCCT
MWWWWWWMWWW
SAACACE ST A AT AT AT CACACTICTNGA
GTCA%W@T@?E%&%&%@E@A? KEEAE

(( e X

GCOCAGEECABIEATCOCTACCOCTET GRGETECTTE
CT COTEEOTEEFAETF O GECT CF GTCaBCCART SFANTOCCF T CFEETATGEISECT
T GCCAA T AR T P T A A GAS T AT A AGET AT CATEC FETCEAT GG
JMW%W&W%W@?&W@A

DD DD iy

BGAA Ceccovcece AAAAGCCTECCT, T CIGGT G
AAGA e S O e el
\GCT T GG F GEA AL T CEAC TS (oAGA T IR AT GACCAGROCAGLGTT QCAC
T ACAGEAT I AGEAR T CEICALIST EhGRACRET G IECT CTACICCAGCEC EAFAEHGAGTAT GG

CCT CIE@A@%@@A@EWEW@@EWWTWAT

MG@F@WW@?@@%&W CACCCEACACCCAGCTEAGEACTT
TECCETCTHTCACACECACKEEETAERANCAGECT G

CGTTTGGAC
CCGAAGCCT

POALAA ATWAI“TMAWAWATWATI\AW
\ N W o}

ANV 1T OJ1

TCCCGCCCCCAGCCATCGAGT

I\T\\A/I\M/\JIU

WV _V_V_V_N

GCTGCAGCCET

GCTTTCAAT

GACTGCCC(

TGTGAACAT

GATGGCAC(
GGAGCCAGECA
CCCTGGECA(
GGCAATGAG
GGCAGTAGECGA

T AT R T T Rt A T TSR T T GRAGIEAT CBOCCCT TCTACACCTGTGTC

CGCCAGEAACKIEAEACEACE Kol S CEAGE KoAEAG] I SIIMGH T GACAATCTCAG
LCT ACT €3 rFCACAGTGRIACAREET GAT ACKIBECAEETTAT TG G GPEEFAGCAGGAGAAAG

CAGGT GEMIOASGAACGEEC AT GEECAGECET GATOETUACOGRGTITCACCAGT CCCCA
SCTGCT WWW@WWFWWW@F @I/—\GT GCCTACCAGG

I;GACTE%’V@%?@&?WGCTTTGT
‘

GGACTCTTGG

CCCACCCA(

TCTCTGACAT

ACACGCTT
GITTCACT(

TTTATAATTTGI TACACAGGAATAG mI@@Adel TGITTGITTGITTTTTGAGACAGA
LT TGI TGCCCAGGCT GGAGGGECAAT GGCGCGAT CTCAGCT CACT GCAACCT CCGTCTCCTGG

GITCTTGAI

[ TCT CCTGT GFCAGEETCFCTAGAGTAGGFAGGATCRACAGATECGT ATGACGATGECIGESEGT AA

TTTTGTA
TGATCTGA(
CATTTTTTT
CTTGGCTCA

TTTTAGETGACATCEOGFFRCACEATCIAGOCBABBET GETETCGAACT FEFGNCCTEAGA
PCGCCTEAGEC T EBCARASTECTOCEA T ACAGSCAT CAGCCACEACEECEAGECATERATG
TATTT%WW?T%%&%A@&W&%&@?T@F&W&%&WW%T

ATTACAGGT peCee C .
TCAGACFGGWWLLILJ—\UUI/—V—\ WIWIWLJ—V—V—\AIULIUULJ—\I TAGA

AC

GGTGTGAGCCACT GT GCCCAGCCCATCAATGTGT TTTAAAGCTAGCTGT CAGGGT TCCACTTAATTTAAA
GCTGGECAGCCGAGATGT GTAATGATTTCAAAGT TAACACCTGT TTGT TTTCTAAAGGGECATGCCAAGT CC
TGCTGTATCAGCGAAGTATTCTGI GCTAAAATCA T GGTTCATTGCTCTAGTCTCTCTCACCCTTCT
AGGCAGT GCATCAGT CAGCTCTAAATCT GGTGCAGA TAACAGCATA_ACCCTTGI TGGCAAAATGGA
ATAGATGT TAAGACCT CAAATASEEN TTTGEIA PERAACABCIGCAGT TAGCACT GT TATCTGAGCATGA

R APPSR A PNT" 7R R R PP N"T" IV "T""T" R VT 7R AT VT"1 R I VT""T= 7R N P NI NN N"T" I\ V"T" R A A 7 AT 7 A A A T F~NT



ETKRWKAGPWAPCSASCGGGSQSRSVYC! SSDGAG QEAVEEAECAGL PGKPPAI QAC
NL QRCAAWSPEPWGECSVSCGVGVRKRSVT CRGERGSL L HTAACSL EDRPPL TEPCVH
EDCPL L SD@0EVETIMECSKSCSSGTRRRQVI CAl GPPSHCGSL QHSKPVDVEPENT/US2012/029479
QPCHL PQEVPSMODVHTPASNPWWPL GPQESPASDSRGOWAMAQEHPSARGDHRGERG
DPRGDQGTHL SAL GPAPSL QOPPYQOPL RSGSGPHDCRHSPHGCCPDGHTASL GPOAD

GCPGAPCQ
QAQQNEPSECRGS
ARWYFVAS\
DGGGSSPA(
L GSRAPGL (
AVOKDGCP
AVL SEAEL §

PSRY CCORDRVEVAECRHHAGCTKSYCEES FEENPRERAVASTAVHNTFCR GCTGECCCCCTA
T%&G%WWE@SAWWTTCMGGCTGM

A IEEFBEST ‘@9&§é¥%§?@$ﬁACCGCAACTGTG
RECS Afed

GACTGTGACCCT
ACGCACCAGTGACA

ATTATCTTTCTCC
o L b FRECAEDAG I AAGCAACTCTCC
>RFP@%MM&%A%@WM@&MMTGTGACTGTAAT
RAEG-PERALEAMORREC IRV ESPRIAGE CIREXSSI M TSRV AMVARCGE T YA CVAFe AGGCATTTCTAT
WQL RVEAGERTTIT S PREYAAXPEGEDT AR ¢ CyVAGES NI RABRMAI TRV QTC TTTGCTGTGT
5PDGT L £ TY NMEZRARDEGSYIACSAYCEESCAVS RS T EMKVY SPAP TASPRDP AATARRTAGATT
Fl ANﬂTImWWWWA%WWH&@pI WQ (SEQ 1D NO54)

Honmo

sapi ens [
NM 0025871

rot ocadherin 1( PCDHL) T=t1sA#E =t e Pt BFRE, nRHA PCDHL 5097

MAAPEAEVLSSAAVPDLEWYEKSEETHASQIELLETSSTQEPLN

ASEAFCPRDCMVPVVEPGPVSQEGCCQF TCELLKHIMYQRQQLPLPYEQLKHEFYRKPS
POAEEMLKKKPRATTEVSSRKCOQALAELESVLSHLEDFFARTLVPRVLILLGGNALS
PKEFYELDLSLLAPYSVDQSLSTAACLRRLFRAIFMADAFSELQAPPLMGTVVMAQGH

RNCGEDWFRPKLNYRVPSRGHKLTVTLSCGRPSIRTTAWEDYIWFQAPVTFKGFRE (SEQ ID NO: 44)

mRNA Sequence

AACCACAAAACCCGCCAGGCCGGTGCGGGAGCTGCGGAGCATCCGCTGCGGTCCTCGCCGAGACCCLCCGL
GCGGATTCGCCGGTCCTTCCCGCGGGCGCGACAGAGCTGTICCTICGCACCTIGGATGGCAGCAGGGGCGCCG
GGGTCCTCTCGACGCCAGAGAGAAATCTCATCATCIGIGCAGCCTTCTTAAAGCAAACTAAGACCAGAGG
GAGGATTATCCTTIGACCTTTGAAGACCAAAACTAAACTGAAATTTAAAATGTTCTICGGGGGAGAAGGGA
GCTTGACTTACACTTTGGTAATAATTIGCTTCCTGACACTAAGGCTGTCTIGCTAGTCAGAATTGCCTICAA
AAAGAGTCTAGAAGATGTTGTICATIGACATCCAGTCATCTICTITCTAAGGGAATCAGAGGCAATGAGCCC
GTATATACTTCAACTCAAGAAGACTGCATTAATICTITGCTIGTTICAACAARAANCATATCAGGGGACAAAG
CATGTAACTTIGATGATCTTCGACACTCGAAAAACAGCTAGACAACCCAACTGCTACCTATTTITICTIGTICC
CAACGAGGAAGCCTGTCCATTGAAACCAGCAAAAGGACTTATGAGTTACAGGATAATTACAGATTTICCA
TCTTTGACCAGAAATTTGCCAAGCCAAGAGTTACCCCAGGAAGATTCTCICTTACATGGCCAATTTTCAC
AAGCAGTCACTCCCCTAGCCCATCATCACACAGATTATTCAAAGCCCACCGATATCTCATGGAGAGACAC
ACTTTCTCAGAAGTTIGGATCCTICAGATCACTTGGAGAAACTATTTAAGATGGATGAAGCAAGTGCCCAG
CTCCTTGCTTATAAGGARAAAAGGCCATTCTCAGAGTTCACAATTTTCCTCTGATCAAGARAATAGCTCATC
TGCTGCCTGAAAATGTGAGTGCGCTCCCAGCTACGGTGGCAGTTGCTTICTCCACATACCACCTICGGCTAC
TCCAAAGCCCGCCACCCTTCTACCCACCAATGCTTCAGTGACACCTTICTGGGACTTCCCAGCCACAGCTG
GCCACCACAGCTCCACCTIGTAACCACTGTCACTICTICAGCCTCCCACGACCCTCATTICTACAGTTTTITA
CACGGGCTGCGGCTACACTCCAAGCAATGGCTACAACAGCAGTITCTGACTACCACCTTTCAGGCACCTAC
GGACTCGAAAGGCAGCTTAGAAACCATACCGTTITACAGAAATCTCCAACCTAACTTITGAACACAGGGAAT
GTGTATAACCCTACTGCACTTTCTATGTCAAATGTGGAGTCTTCCACTATGAATAAAACTGCTTICCIGGG
AAGGTAGGGAGGCCAGTCCAGGCAGTTCCTCCCAGGGCAGTGTTCCAGAAAATCAGTACGGCCTTCCATT
TGAAAAATGGCTTCTTATCGGGTCCCTGCTCTTTGGTGTCCIGTITCCTGGTGATAGGCCTCGTICCTICCTIG
GGTAGAATCCTCTICGGAATCACTCCGCAGGAAACGTTACTCAAGACTGGATTATTIGATCAATGGGATCT
ATGTGGACATCTAAGGATGGAACTCGGTGTCTCTTAATTCATTTAGTAACCAGAAGCCCARATGCAATGA
GTTTCTGCTGACTTGCTAGTCTTAGCAGGAGGTTGTATTTTGAAGACAGGCGAAAATGCCCCCTTCTGCTTT
CCTITITTITTITITTIGGAGACAGAGTCTITGCTTIGTIGCCCAGGCTGGAGTGCAGTAGCACGATCTCGGCT
CTCACCGCAACCTCCGICICCTGGGTTCAAGCGATTICTCCTGCCTCAGCCTCCTAAGTATCTGGGATTAC
AGGCATGTGCCACCACACCTIGGGTIGATTITTTGTATTTITAGTAGAGACGGGGTTTCACCATGTITIGGICAG
GCTGGTCTCAAACTCCTGACCTAGTGATCCACCCTCCTCGGCCTCCCARAGTGCTGGGATTACAGGCATG
AGCCACCACAGCTGGCCCCCTTCTIGTTTTATGTITTGGTTITTTGAGAAGGAATGAAGTGGGAACCAAATTA
GGTAATTTTGGGTAATCTIGTCTCTAARAATATTAGCTAAAAACAAAGCTCTATGTAAAGTAATAAAGTATA
ATTGCCATATAAATTTICAARAATTCAACTGGCTTTTATGCAAAGAAACAGGTTAGGACATCTAGGTTICCAA
TTCATTCACATTICTTGGTTICCAGATAAAATCAACTGTTTATATCAATTTCTAATGGATTITGCTTITTICTTIT

TTATATGGATTCCTITTAAAACTTATTCCAGATGTAGTTCCTTCCAATTARATATITG (SEQ ID NO: 45)

Translated protein sequence

MFFGGEGSLTYTLVIICFLTLRLSASQNCLKKSLEDVVIDIQSS
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MRNA Sequence
CGCAAAGCCGECCEEECT GCTGCGECCCAGAGCCAGCCGEGRAGCCCRAGCCHEGAGCCCEAACT GCAGCTCCAG

CCCCAGCCOVGCERACOBECAGCCCA

CATGGACACECEESHIGEREACCG

GCGCTGCCCCGAGGECGECCCT CCTGAT TCT GEEGCCT CCCAGGAT GGAGCACCT GAGGCACAGCCCAGGEC
CCT@HMAAC@TAU@T&CCTCCAT@T@TA@AU@T@TCCT@T%TCCATCCCCAG

GCCACGCC ; GOAACCTOAACABCCFEATT GGGAGCCTCGC
AGCCGACTATGGT THH WWW@PAW@@@%TACCI TCGCGTG
GATGGCAAGACAGG%@&WW‘F%GTGAATGCCAGA
ACCAGCTCCCTGGT &_ AT A W A_ A GCAGAATGGCAG
COOCCGGECTGCTA eetw AG ;!# °eis '&9";’3. ﬁ'l A g}’ﬂf TCGOCTCACCA
GTCATCACTCTGGO CRCRACACCAR 3“\ AT AT BOECAT GGCTTCAGACC
GTGA\TGCT(:UILWV\ IUI TCCTATGA ﬁwml%%@%%@%ﬁgé TGG
GCTGCAGGI GECAGA GAAGCAA AT STEATEEECANCET GRACGETAG
CGCT CI;GA(“MGEIEAE‘GA( T EECEECACCCCCCCACECECCAGCAGT GCCC
TGCTGCGTGTI CACCGT GCTTGACACCAATGACAACG@@XZ@@AMﬁeI I GAGCGGCCCTCCTAT GAGGCCGA
ACTATCTGAGAATAGCCCCATAGECCACT CGGT CATCCAGGTGAAGCCCAATGACTCAGACCAAGGTECC
AAT GCAGAAAT CGARTAGACGATET %@%@W@F@@Wﬁ@@&m%&m
ACACTGGA( &

TGCTAAGGACCGAGTCAECAA @ééﬁ%&% EAT@AAT
AT A A AT A A AT AT AT A AT AT T BAChT T

CTCAATGAATGGATTGCTGTGAACACTGTGGATTTCTTTAACCAGATCAACATGTTATATGGAACTATTA
CAGAATTCTGCACTGAAGCAAGCTGTCCAGTCATGICTIGCAGGTCCGAGATATGAATATCACTGGGCAGA
TGGTACTAATATTAARAAAGCCAATCAAATGTTCTGCACCAAAATACATTGACTATTTGATGACTTIGGGTT
CAAGATCAGCTTIGATGATGAAACTCTTTTTCCTITICTAAGATTGGTGTCCCATTTICCCAARRACTTTATGT
CTGTGGCAAAGACTATTCTAAAGCGICTGTTCAGGGTTTATGCCCATATTITATCACCAGCACTTTIGATTC
TGTGATGCAGCTGCAAGAGGAGGCCCACCTCAACACCTCCTTTAAGCACTTTATTITTCTTTGITCAGGAG
TTTAATCTGATTGATAGGCGTIGAGCTGGCACCTCTTCAAGAATTAATAGAGAAACTTGGATCARAAAGACA
GATAAATGTTTCTITCTAGAACACAGTTACCCCCITGCTTICATCTATTGCTAGAACTATCTCATTGCTATC
TGTTATAGACTAGTGATACAAACTTTAAGAAAACAGGATAAAAAGATACCCATTGCCTGTGTICTACTGAT
AAAATTATCCCAAAGGTAGGTTGGTGTGATAGTTTCCGAGTAAGACCTTAAGGACACAGCCAAATCTTAA
GTACTIGTGTGACCACTCTIGTTGTTATCACATAGTCATACTIGGTTIGTAATATGTGATGGTTAACCTIGTA
GCTTATAAATTTACTTIATTATTCTTITTACTCATITACTICAGTCATTTCTITACAAGAAAATGATTGAATC
TGTTTTAGGTGACAGCACAATGGACATTAAGAATTTCCATCAATAATTTATGAATAAGTTTICCAGAACAA
ATTTCCTAATAACACAATCAGATTIGGTTITTATTICTTTTATITTACGAATAAAAAATGTATTITTITICAGTAA
AAAAAA (SEQ ID NO: 47)

Translated protein sequence

MSFLFSSRSSKTFKPKKNIPEGSHQYELLKHAEATLGSGNLRQA
VMLPEGEDLNEWIAVNTVDFFNQINMLYGTITEFCTEASCPVMSAGPRYEYHWADGTN
IKKPIKCSAPKYIDYLMTWVQDQLDDETLFPSKIGVPFPKNFMSVAKTILKRLFRVYA

HIYHQHFDSVMQOLQOEEAHLNTSFKHF IFFVQEFNLIDRRELAPLQELIEKLGSKDR (SEQ ID NO: 48)

Homo saplens nuclear cap binding protein

mRNA Sequence

ATTGAGAGGCCACCGGGAAACCATTGAGAAGCCCCGGAGGACCGGCCTGAGCGGAGGCGGAGACTAGAGC
GGCCGCCGGCACGACCCGCCTTCAGGCGTACGACGACCGCGGCCCGGGGEGCTCTGAGTGGCCARAGCGGL
GGCACTTTCTGCGTGGCCCCGGAAGGACATAGAGCGGAAGGCGGGAGAAAGAAGTAGCCGGCAGGCGGAG
GCAGCCCGAGGGGGCGGTTGCATGTGTGCCAGACGTTCGTAGCCCACTGAGCTTCCTCACGCCGGCTIGTC
GCAGCGCCTAGCCCCACCCGGCGGCCTCTCCTGCGCTICCGGGGCCGTGGCGAGCTAGTGCGCCTGCGTG
CCGGCCCATCCGCGCGCCTTGCAGCTGTCCTTGCGTICGGCCAGCGGCCAGACAGTTICCTGCAGCGCTTAC
CGCCTGGCCTICICGGTTCCGCGGCGCACCGGAGGGCAGCATGTCGCGGCGGCGGCACAGCGACGAGAACG
ACGGTGGGCAGCCTCACAAAAGGAGAAAGACCTCTGATGCAAATGAAACTGAAGATCATTTGGAATCTTT
AATATGTAAAGTAGGAGAAAAGAGTGCCTIGCTCTTTGGAGAGCAACCTAGAAGGCTTGGCTGGTGTTTTIG
GAAGCTGATCTTICCTAACTACAAGAGCAAGATCTITAAGGCTTICTTTGTACAGTTIGCACGCCTATTACCTG
AGAAGCTGACAATTTATACAACATTAGTTIGGACTACTGAATGCCAGGAATTACAATTTTIGGTGGAGAATT
TGTAGAAGCCATGATICGTICAACTTAAAGAATCATTGAAAGCARAACAATTATAATGAAGCCGTIGTATTIG
GTCCGTTTTTTATCTGATCTTGTGAATTGTCATGTGATTGCCGCCCCATCAATGGTTIGCTATGTTTGAAA
ATTTTGTAAGCGTAACTCAGGAAGAAGATGTACCTCAGGTGCGACGAGATTGGTATGTGTATGCATTICT
GTCATCTTTGCCCIGGGTTIGGAAAGGAGTTGTACGAAAAGAAAGATGCAGAGATGGACCGCATCTTTGCC
AACACTGAAAGCTATCTTAAAAGACGCCAAAAGACTCATGTACCCATGTTACAGGTATGGACTGCTIGATA
AACCACATCCACAAGAAGAGTATTTAGATTGCCTGTGGGCCCAGATTCAGAAATTGAAAAAGGATCGCTG
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CAGAGGAT GT GGCAGAGGAGACAGCT GT GECCCT GGT GCAGGT GT CTGACCGAGAT GAGGGAGAGAATGC
AGCTGTCACCT GT GT GGT GECAGGT GATGTGCCCT TCCAGCT GCGCCAGGCCAGT GAGACAGGECAGIGAC
AGCAAGAAGRAGI 2TTRT10CT GCCAGACT ACCACCCCGCTAGACTACGAGAAGGT CARSTCASTHREAEM TG

AGATTGT GECTGI GGACT CTGECAACCCCCCACT CTCCAGCACTAACT CCCTCAAGGTGCAGGTGGTGGA 77

SUBSTI TUTE_SHEET (RULE 26) WO 2012/129100PCT/US2012/ 029479 78 SUBSTI TUTE

SHEET (RULE 26¥CACYYBCRETRRATER FRQORCTAIOSRO L PYIG2G47Ar CWT&@}@WGCACAAT
CCTGCCTGICT CCCI GEESCACEEEEASEC T CECEECLF BT CEC T ACCEET ECBETCELX ~
CCCATTTTTCATTCECT A@WWWW%@WWM
AAAAAAAAAAGOCEACECTEIAGEE CCABACHC AAAAaute ai CACCTOCLA

AGCT CGCA( ctcedf;-g ‘;; ef"ee'l;"e'ccg'{aft%’ee# f.‘é:e(‘e'ce@e A é{;’ Ne '5 eeﬂ
GCGCCGCGT ;sﬁeﬁ%“g‘ee"‘yny ea’gﬂg me’e’i eee éwé-fenn

AGCTAAGCC(
CTTTTCCTC
CAGCCCCC(
GCGCCCAX
GGGTGAGC(
CAGCCCCC(
GGAGT CG
AGGGEGEGEACT
CCAACGCCT
CACTCTGH
CGGCCATH
CAACGCCAA
AACGT GCA(
AGAAGCCA/
AGCTGCAC(
GIGACCATT
ACAAGACH
TAATATGGT
TCTCGATE
AGCGGGTCT
CATCGCCAT
TTTGCEEEH
GAGCCCTHH
TCCAGGCA(
CCTCCCAC(
TTTCGITTT
GGTGGGITA
CACCCCTT(
CCTGCATTIT
CCCAGATH
CATATTCCA
CAGGGAGCA
GGTAAAGA(
CAGCCTGI(
ACATGACCT
AGAAGGTCT
GATCCTTCT
AAGGGAAA/
TTCCCCCTT

CCACCI G eeeeaeee
67

AT c@@&mﬁﬁ@@w T

mmmmm&rmxmﬁme
LT TGAGBREGECIEABCT W@TWTITWTJWMTEETWAA

ceceoe
celees

AT GAATCRC LT GERCECT ST B CCTGT GTET T GET 6T ACGT GoaT GT GGTCAGREOCE
CCATTOO0CAGEAGTT ATEAGATEET GAGTGACCACTERATCOGCTOCTILTGATGATCT
GCT GOATGEA XGE NGATOBCHCOEAGTTCEACTTGNNCATGACTTBRTCC
 COOGATCT BCATGET T G TG TOCANGARCEAGCCTORG T CECT GACTATTECTEAGT
\TCGCC@&@"T W%%@?@@?W@Nﬁ@%c

O L OO T CT AT

¢ Sl e He- 1GaC
mq@mmmﬁmm@m

KX £ 2% (CAGCELAANT T CAATACACEUATG
BCACT Gﬁdm@@@ﬂ' TWWM@W@E@W@W@ATT
ATTTCUEETRTFIGICHCCH BT CEAATENGTEATAATATTFGIAL T CECHIGTAOCEICT G
U@TWTW@TWFWWWWTC
T OO T G T T T RGO TOAMCANCANSAAGAACCACTCAACTC

ﬁﬂ U C’ [ (3

1 AL QCTX
%MM%@@WCC

1 GO o
\GGACCTCT %@gﬂm&@@}%@@%
POCCAGEAT 65563 SCRACT CEAT Gt S AMARTCACAACIISTEACAGACALT EIACAABACC
GT GCODARAGACCAGICACET OGT OTEECT GEEGOCTERGT GRACAGTGBIRRGHTTTOGT

\GAGAT@A@ATWWW WWWTWF@@F GC
JCTCCC@&@%@T‘W@T@? @?QW&?FW@@@?WT@?@F@ CTACETTCAC

te‘i CAG] (3 i (3 AAGCG

\TCO ’;ﬁ’ g r"'ﬂ ‘5“@4:',9‘ e',g ‘f “é?u‘ﬁ:e% 1:'% te’e“"‘j '.'ﬁ'.,%’.‘('.f AT
\MACC Aee-“ "ﬁﬁ" CTGT AR AR CIGIATG
\CTGTTWA%EAM%%KTM ﬁH@E@J TALGACAAT T @Mﬁ A
BGAAAAGGAT A TRFT CGCT ABT TRACACASACAC T CC T TG REACT R EGT fACEGETEATG
SGCT T GRAGHEGOCALAKTAGGA CEEAGACTGT COT AGGRECAGBRAGGIAACACTRCTGT CC
CCAT TTR@CENAAGT CUTCTECFECATCARER GUOT CCAGGFESET SFEEEABATSI GGG
CCAAGE A SET S CAGCCE FET T CECCE A CCCCT CEET CEICFEZACAC TIECCATET TT
GAGCTECAECE WWKWWWG
\GAT CLTCCE: X

TTCCTTTTA

AAACAAAACCAAAT

sequence
QRL L HGDP(
VFEI SRRLI
KKPI FKKA'I

TG ARACTOCGI A
J%MAH@%&%%H&WF&MM«M%MNM@%CA
VAAAA APDAC (SER cr AN 2 1D addransh et e gr e airetd
WROME&I@YEHIN&%E@@EﬂEEAcYEMSﬂdSTcRSEﬂDtECCTGCTCTGTCCCAGTCTA

EEM&@W@E@@E&WM@S@I@MWM@Q@E TAAGAGCARACA
DRI NANFERAAPPTY ; CEPWGTACATCATACC

ATTTT ldQIE}ZJ(ﬁ]

PKGKHRKFK&

: =api ens phozphata seor phan 2(PHOSPI—|02)
2012/ 129100PCT/ US2012/ 029479 mRi A
AACAAGGCGAGGT GCTGCAGT TGGECGGT CGGGCTAGA
TGAGT GCGGECT GCCCGAGAGGEECAGGECGT GGEECGA
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MRNA Sequence
GAGAGGCGCCTACGECTTGCGAGCCTGEECTTG

GGACT GAACCCGCAGGAGCGT CACGEEC

GCCGGEGECGEECT GCCGACGECCIEAST BAEI TH RETAR CABAIGT 2GCACGTAATAATGCTGGAGT TAAG
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AACAACTGCCECTGATGT TTAAAACTGAAGATTGTCATGATTGT TTATCCTAATCCCAATGCTGAAGTAAGA
TTGTCTTGGAAATACT AAGT TGGEGTAATCCAAATCTATTTCTGGAACCATGAAAATTTTGCTAGITTTT
GACT TTGAGRORARAATOATAGAT GACAATAGT GACACT TGGAT TGTACAAT GT CECTTSAAHZ¢AMAGCC
TTCCTATTGAACTACGT GATTCT TATCGAAAAGGATTTTGGACAGAAT TTATGGGCAGAGT CTTTAAGTA
TTTGGGAGATAAGEGT GTAAGAGAACAT GAAATGAAAAGAGCAGT GACATCATTGCCTTTCACT CCAGEG

ATGGTGGAS

\CTCTTCAACTTTATAAGAAAGAATAAGCGATAAATTTGACTGCATTATTATTTCAGATTCAA

ATTCGGICI
TCCAGCAK

[ TCATAGATTGGGT TTTAGAAGETGELAGH TPFPCATGRCATAT T TGATAAAGTGTTTACAAA
LTTTTAATAGCAATGCGTCATCTCACTGTITGAAAATTATCATACTCATTCTTGCAATAGATCC

CCAAAGAAT

ATACACAAS
TGITGCCAT
ATGGAATAT

ATTAATATG
MKI' LLVFDF

TEFMGRVFK
VFI DW/LEA

VDKL QQG
EYSVVWWBS

CTTTCEARRRRG P AGT T T T AT AGARAT TP GTACATARACAGT TACAACAGGGAGTGAATT

\TTGTT%@?BW?&%? @P@Ymﬁ%ﬁ&%&%fw*ﬁeﬁmmmme

N TECA TGILTC RAATCTTGAGCCT
ﬁ LYEKRDAL RITA ': [H fi
ee a- 5 eejiemie. 'f.'Ai T ACBALTTCTAATAAAGG

AAAAAAS A D(?E%E@lﬂ(;@qN@FV@QQNLHJﬁ@%kﬁK@Q&ADr otein sequent
DNTI | &DN@ZEEWIV@@!E’N@MILE@R&S%BK@EWLLIELCKLQPGSLPQVLA

(Y L GDKVREHHEMCRANIISIRE TiIRGMAEE FNFRRKNKDKHE DO HEE SPENG
VASF HDE FBRVRTNPANENSNGHL S FVERNYF THETNREPRNIE GRINILA EF

NYTQ W@?@Q@V@WQ WAWRKWT[

5GVDI | ik

THSRMSONISERM

%ﬁﬁ@ é% HPQMIAVLVD IRTQIVDCAAVANWIF
SSELSRDFTRLEVWEIL STIRKMNKHVL ~IQKELEEAKEKLARQHKRRSDDDDRSSD
RKDGVLEEQIERLQEKVESAQSEQKNLFLVIFQRF IMILTEHLVRCETDGTSVLTPWY

KNCIERLQQIFLQHHQIIQQYMVTLENLLF TAELDPHILAVFQQFCALQA (SEQ ID NO: 50)
(@ saplens:neuromedi /

mRNA Sequence

AGTCCTIGTGTCCGGGCCCCGAGGCACAGCCAGGGCACCAGGTGGAGCACCAGCTACGCGTGGCGCAGCGC
AGCGTCCCTAGCACCGAGCCTCCCGCAGCCGCCGAGATGCTGCGAACAGAGAGCTGCCGCCCCAGGTICGC
CCGCCGGACAGGTGGCCGCGGCGTCCCCGCTCCTGCTGCTGCTGCTGCTGCTCGCCTGGTGCGCGGGLGL
CTGCCGAGGTGCTCCAATATTACCTCAAGGATTACAGCCTGAACAACAGCTACAGTTIGIGGAATGAGATA
GATGATACTIGTITICGICTITITICTGTCCATTGATICTCAGCCTCAGGCATCCAACGCACTGGAGGAGCTTT
GCTTTATGATTATGGGAATGCTACCARAGCCTCAGGAACAAGATGAARAARAGATAATACTAAAAGGTTICTT
ATTTCATTATTCGAAGACACAGAAGTTGGGCAAGTCAAATGTTGTIGTICGTCAGTTGTGCATCCGTITGCTG
CAGCTCGTTCCICACCTGCATGAGAGAAGAATGAAGAGATTCAGAGTGGACGAAGAATTCCAAAGTCCCT
TTIGCAAGTCAAAGTCGAGGATATTITTTATICAGGCCACGGAATGGAAGAAGGTCAGCAGGGTTCATTTA
AAATGGATGCCAGCTAATTTTCCACAGAGCAATGCTATGGAATACAAAATGTACTGACATTITIGTITTICT
TCTGAAAAAAATCCTIGCTAAATGTACTCTGTTGARAAATCCCTGIGTTGTCAATGTTICTICAGTTIGTAACA
ATGTTGTAAATGTTCAATTIGTTGAAAATTAAAAAATCTAAAAATARA (SEQ ID NO: 51)

Translated protein sequence

MLRTESCRPRSPAGOVAAASPLLLLLLLLAWCAGACRGAPILPQ
GLOPEQQLQLWNEIDDTCSSFLSIDSQPQASNALEELCFMIMGMLPKPQEQDEKDNTK
RELFHYSKTQKLGKSNVVSSVVHPLLQLVPHLHERRMKRFRVDEEF QSPFASQSRGYF
LFRPRNGRRSAGFI (SEQ ID NO: 52)

mRNA Sequence

GCGTTCCTTGCGGCCCGGCCGACCTCGCGGGCTTIGGGCCTGGGCGGGCACCGACGGAGCGGCCCTGGLTG
CAGCCTCCCGGCGCCAGCGAAGACAGGCTGAGATGCGGCTGCTICCTGCTCGTGCCGCTGCTGCTGGCTCC
AGCGCCCGGGTCCTCGGCTCCCAAGGTGAGGCGGCAGAGTGACACCTGGGGACCCTGGAGCCAGTGGAGC
CCCTGCAGCCGGACCTGTGGAGGGGGTGTCAGCTTCCGGGAGCGCCCCTGCTACTCCCAGAGGAGAGATG
GAGGCTCCAGCTGCGTGGGCCCCGCCCGGAGCCACCGCTCTIGTCGCACGGAGAGCTGCCCCGACGGLCGL
CCGGGACTTCCGGGCCGAGCAGTGCGCGGAGTICGACGGAGCGGAGTTCCAGGGGCGGCGGTATCGGTGG
CTGCCCTACTACAGCGCCCCAAACAAGTGTGAACTGAACTGCATTCCCAAGGGGGAGAACTTCTACTACA
AGCACAGGGAGGCTGIGGTTIGATGGGACGCCCTGCGAGCCTGGCAAGAGGGATGTCTGTIGTIGGATGGCAG
CTGCCGGGTTGICGGCTGTGATCACGAGCTGGACTCGTCCAAGCAGGAGGACAAGTGTCTGCGGTGTIGGG
GGTGACGGCACGACCTGCTACCCCGICGCAGGCACCTTTGACGCTAATGACCTCAGCCGAGCTGTGAAGA
ATGTTCGTGGGGAATACTACCTCAATGGGCACTGGACCATCGAGGCGGCCCGGGCCCTGCCAGCAGCCAG
CACCATCCTGCATTACGAGCGGGGTGCTGAGGGGGACCTGGCCCCTGAGCGACTCCATGCCCGGGGELCCC
ACCTCGGAGCCCCTGGTCATCGAGCTCATCAGCCAGGAGCCCAACCCCGGTGTGCACTATGAGTACCACC
TGCCCCTGCGCCGCCCCAGCCCCGGCTTCAGCTGGAGCCACGGCTCATGGAGTGACTGCAGCGCGGAGTG
TGGCGGAGGTCACCAGTCCCGCCIGGTGTTICTGCACCATCGACCATGAGGCCTACCCCGACCACATGTIGC
CAGCGCCAGCCACGGCCAGCTGACCGGCGTTCCTGCAATCTTCACCCTTGCCCGGAGACCAAGCGCTGGA
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Hono 3api ens presenilin enhancer 2 honol og(C. elecan3) ( PSENEN), mRNA PSENEN
55851 1.114 172341 nRNA Sequence

CTCGCCCAARGAABACTCAAT CT CCAGGGAAACCT GEGGECGT CTCGCGCAAACGPCTATRAND B3AAAGT
AGCTAAGGCACCCCAGCCGGAGGAAGT GAGCT CTCCTGEGECGTGGT TGT TCGTGATCCTTGCATCTGT T
ACTTAGGGT CAAGGCTTGEGT CTTAOCCCGCAGACCCT TGEGACGACCCGECCCCAGCGCAGCTATGAAC
CT GGAGCGAGT GT CEAATGACBACAAAT T CAACEBTCTGICERARBFACTACCTGEEEEESFTIGETAT CC
TGCCTTTTCTCT GCTTFEGTCARCATCTIECT G F TCCEAGASCCTFTF CE FTGFEOCAGCCTACACAGA
A%@WMTMWAWW@W@%W&W@&
TCCTGGATCACCATCTTCCAGATCT ACCX oeeG coo o eeeeﬂ i

TACCCCT GBGCA 0%09 J CRACT rﬁ' & & 5 "’ 'g'e?':.‘. "{5{ Ere q& n’v egasgee
TAAAGCAGAGGAGC }el e-Lee ‘ o f\ # A a'? \i= ael CT

CTGCT GAU\TCCCC&%M&%@@&Q@@I&&A&E&I@@M&Mcﬁ&ﬁ@sza;;{\ﬂ@;Gc@&z}ccccT
Transl at ed pr ot@iracsecuenoeccdvitdEERVSNEREKL A CREYATCER AR cREL M AN ESNEEREAFLY
PAYTEQSQ| KGYVWRSAMEE LA WL TSW FcFQTYRPRNGALGRYACSETITRPLAGCTR(CBEQCR@AND  62)

Hormp Lapilen3 SATECAHEAEEREC IRFBI)GCTCCCTCTCTGCAGCAGCCCCCATACCAGCAACCCCTGCGETCG
GGCTCAGGGCCCCACGACTGCAGACACAGTCCTCACGGGTGCTGCCCCGATGGCCACACGGCATCTCTCG

GGCCTCAGTGGCAAGGCTGCCCTGGGGCCCCCTIGTCAGCAGAGCAGGTACGGGTGCTGCCCTGACAGGGT
ATCTGTCGCTGAGGGGCCCCATCACGCTGGCTGCACAAAGTCGTATGGTGGTGACAGCACCGGGGGCATG
CCCAGGTCAAGGGCAGTGGCTTCTACAGTCCACAACACCCACCAGCCCCAGGCCCAGCAGAATGAGCCCA
GTGAGTGCCGGGGCTCCCAGTTTGGCTGTTGCTATGACAACGTIGGCCACTGCAGCCGGTCCTCTTGGGGA
AGGCTGTGTGGGCCAGCCCAGCCATGCCTACCCCGTGCGGTGCCTGCTGCCCAGTGCCCATGGCTCTTIGC
GCAGACTGGGCTIGCCCGCTIGGTACTTCGTTGCCTICTIGTIGGGCCAATGTAACCGCTICTGGTATGGCGGCT
GCCATGGCAATGCCAATAACTTTGCCTCGGAGCAAGAGTGCATGAGCAGCTGCCAGGGATCTCTCCATGG
GCCCCGTCGTCCCCAGCCTIGGGGCTICTGGAAGGAGCACCCACACGGATGGTGGCGGCAGCAGTCCTIGCA
GGCGAGCAGGAACCCAGCCAGCACAGGACAGGGGCCGCGGTGCAGAGAAAGCCCTGGCCTTCTIGGTIGGTC
TCTGGCGGCAAGACCAACAGCCTGGGCCAGGGGAGGCCCCCCACACCCAGGCCTTTGGAGAATGGCCATG
GGGGCAGGAGCTTGGGTCCAGGGCCCCTGGACTGGGTGGAGATGCCGGATCACCAGCGCCACCCTTCCAC
AGCTCCTCCTACAGGATTAGCTTIGGCAGGTGTGGAGCCCTCGTTGGTGCAGGCAGCCCTGGGGCAGTTGG
TGCGGCTCTCCTGCTCAGACGACACTGCCCCGGAATCCCAGGCTGCCTGGCAGAAAGATGGCCAGCCCAT
CTCCTCTGACAGGCACAGGCTGCAGTTCGACGGATCCCTGATCATCCACCCCCTGCAGGCAGAGGACGCG
GGCACCTACAGCTGTGGCAGCACCCGGCCAGGCCGCGACTCCCAGAAGATCCAACTTCGCATCATAGGGG
GTGACATGGCCGTGCTGTICTGAGGCTGAGCTGAGCCGCTTCCCTCAGCCCAGGGACCCAGCTCAGGACTT
TGGCCAAGCGGGGGCTGCTGGGCCCCTGGGGGCCATCCCCTCTTCACACCCACAGCCTGCAAACAGGCTG
CGTTTGGACCAGAACCAGCCCCGGGTGGTGGATGCCAGTCCAGGCCAGCGGATCCGGATGACCTGCCGTG
CCGAAGGCTTCCCGCCCCCAGCCATCGAGTGGCAGAGAGATGGGCAGCCIGTCTICTITCTCCCAGACACCA
GCTGCAGCCTGATGGCTCCCTIGGTCATTAGCCGAGTGGCTGTAGAAGATGGCGGCTTCTACACCTGTIGTC
GCTTTCAATGGGCAGGACCGAGACCAGCGATGGGTCCAGCTCAGAGTTCTIGGGGGAGCTGACAATCTICAG
GACTGCCCCCTACTGTGACAGTGCCAGAGGGTGATACGGCCAGGCTATTIGCTGTGTIGGTAGCAGGAGAAAG
TGTGAACATCAGGTGGTCCAGGAACGGGCTACCTGTGCAGGCTGATGGCCACCGTGTCCACCAGTCCCCA
GATGGCACGCTGCTCATTTACAACTTGCGGGCCAGGGATGAGGGCTCCTACACGTGCAGTGCCTACCAGG
GGAGCCAGGCAGTCAGCCGCAGCACCGAGGTGAAGGTGGTCTCACCAGCACCCACCGCCCAGCCCAGGGA
CCCTGGCAGGGACTGCGTCGACCAGCCAGAGCTGGCCAACTGTGATTTGATCCTGCAGGCCCAGCTTITGT
GGCAATGAGTATTACTCCAGCTTCTGCTGTGCCAGCTGTTCACGTTTCCAGCCTCACGCTCAGCCCATCT
GGCAGTAGGGATGAAGGCTAGTTCCAGCCCCAGTICCAAAATAGTTCATAGGGCTAGGGAGAAAGGAAGAT
GGACTCTTGGCTTICCICICTCTGGCTGGCARAAGGGAGTTATCTTCTGGAATACATTAGCTCTTTCAAAAA
CCCACCCAGTIGTITTAGCCTCAACGGCAGCCAGTTACCAGCTTICTCTCTGTAGCCTICAGCAGTIGTTTIGCA
TCTCTGACATAACCACAGGCTGCTIGTTTTCAAGAAGAGCAATCTGTTTGGATAAGAAAAACCTTTACTTT
ACAGCTTCCCTTTATAATTIGTTACACAGGAATAGTTAAATGCATTTIGTITTIGTTTIGTTITITGAGACAGA
GTTTCACTCTITIGTITGCCCAGGCTGGAGGGCAATGGCGCGATCTCAGCTCACTGCAACCTCCGICTCCTGG
GTTCTTGATICICCTIGIGICAGCCTTICTGAGTAGCTAGGATTACAGATGCCTATCACCATGCCTGGGTAA
TTITTTGTATITTITAGTITGAGATGGGGTTTCACCATGTTGGCCAGGCTGGTICTCGAACTTCTGACCTCAGA
TGATCTGCCCGCCTCAGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCACGCCCAGCCATCAATG
CATTTTTTTIATTITITITTITITIGAGACAGAGTTICGCACTICTTIGCCCAGGCTGGAGTACAATGGTGCGAT
CTTGGCTCACTGCAACCTCCACCTCCTGGGTTCAAGCGCTTCTICCAGCCTICAGCCTICCTGAGTAGCTGGG
ATTACAGGTATGTGCCACCATGCCTIGGCTAATTTTGTATTTITTAGTAGAGACGGGGTTTICTICCATGTITIGG
TCAGACTGGTICTTGAACTCCCGACCTCAGGTAATCCGCCCGCCTCGGCCTICCCAAAATGCTGGGATTAGA
GGTGTIGAGCCACTGTGCCCAGCCCATCAATGTGTITITAAAGCTAGCTGTCAGGGTTCCACTTAATTTAAA
GCTGGGCAGGGAGATGTIGTAATGATTTCAAAGTTAACACCTGITIGTTTICTAAAGGGCATGCCAAGTCC
TGCTGTATCAGGGAAGTATTICTIGTIGCTAAAATCAGCGATGGTITCATTGCTCTAGTCTCTICTICACCCTICT
AGGCAGTGCATCAGTCAGCTCTAAATCTGGTGCAGAGGGTTAACAGCATAACCCTTIGTIGGCAAAATGGA
ATAGATGTTAAGACCTCAAATAGGGATTTGGGATGAAACAGCTGCAGTTAGCACTGTTATCTGAGCATGA
AAGAACTGGAAACGCTCCTTACGTCGAGATGTIGGACCTTGAAGCCCTCCTGAGGCCAACATGCAAATCT
GGCTGTGACGGTTCATCTIGACACCTGTGTARAGCTGACCAGCCTGCTCTGTACAGTGACAATGAGGAGCC
CCTCTICTTCCTTAAGTAGGAATCTGTGAAGCAAAATGTTTGCTGCCARAAGACAAATCAGACTGTCAGTCA
TTAAAAACAGCATTAGCAGGATGAGGATAGCAATGGGGAAGGGTTGTGGGCAATGCAGTAACAGGGAAAT
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trancri pt

variant 1, nRI TA 3AT1 6304 NM 002971 MRNA Sequence

TTTCTCGCTCGECT CCCGT TCCCCEGACGCGECEGAT GAGCCGEECCCCAECT GEEEGAAGGLT CCEEECEECG
GCGEEECEETOEE2AMBECT GCGT GCT CEEEGECT GEEECT CCGAGCGGEEGET GAT PCTHERAN 2AZ9AAN GA

GGAGGAGGAAGAAGAGGCACCCACAGCGECA

GCAGCAGCAGGAGCAGCGECG

GAGAGGGECT @Ammmm&mmmmm

ACCT CGGA(

SUBSTI TUT
ATCAGITTT

o1l Nee \
CTCT GGACGAGT GAGAGCT TGGCGACT TTTTGGGGGGAGGGGGOGGGGAGT TTGICGCTGCC

30

TAGGCGGT

TCCTCACTT

GGTGECTEEEEET GCCT TC ALt Bt i (Edghédce TCCCCCCGAACCTCTTCTC
GCTGGGACCCCAGACGCT CACAGCCCCGCGT CAAT GGGCAGCGAGAGGGT CCTTCCECTG

TTGICAGC(
CCCCACCCT
TGITAATAT
AATGCGCGT
ACACCGAA(
TTGICCGCA
GIGTACAX
TTTATCTT(
AGACATTTT.
TACTCTTCT
ACAATTTCA
GGACATAG
TGITATTTA
GAGGCAACT
AGATTGCC(
GCAGGGAGT

GITTTCTGI

TCCTGGTH
TAGCTCTE
ACAGATA(

BAGGEOAGAN MEARAAGEGREATRRDI NGFCATSFTCCCRKSGCT TTTCTCGCGACCCCCTGCC
CGCT @WWWWWWGT | TAAGGTT
T AGT CO BT T 63 N S A e R S B S R T CRIEF G A COGAR R e AGGT GGCCTTCCC
TATTW?AWWWTWMTTWWWWE?WWTTUGCCTC
BAA €En TTTTGGAGACC
\GTGAT I GCACCATCACA
CTCAT g’ETE' TGTCAGATCAAT
CTTCCT %MMJMQ@WMM@%M@T TCTCTGAGGTT
ACAAAGCECPIATA TOGTVEGESET il ElavAT Ir@T) @I@WKT@F?&AFAAA@@@CT TTCTCATGGC

A

AGACGIFRE ARTTCRGZBEILLCSCCOEET FACHER S
\CCGGARGTF ECRETT CAGET CY SCPEZFT TRF TIAP T[GFMH'RF'FPVIKFTWWT AAAAAAAA AAA
\AAACATCAGFETFCARCTTCT AAGEANATCTCCTTTGTTTT

CTTCAAGIRATCESASETROCA
\TGTGchFc‘s’fW*?&WWWW*W@W&?@%PA%T@TTT@AC
CAGGX A AR ARA gtee CCACCAGCCA
SOCT AR v-et ;‘.‘.%},,. ..... % A AGGTCCAMA AAT
GCCTTHA ﬂ.-.-ee A@;[ 1‘@@%@@%@&[ ACEAA ‘f AACCAI GCTGCCA
GT GGT GRAACATEAT AAMACEICCATTGAAT ATGAT TGCAMIAGGAGGAT GCAGAATTTG
|GAAAGBATATBCTL T CANCCAGET CATOGANATGOEATTECTETCTSTAGGT TATTCACA
" TGCCCH CTAKFOCAGGT CEAGTDERACT GTOTTACGTG
T GATCCTAEAGTACCAGATATECT, mmwwmmmmcwﬁc

AGITACAC/
TCTGAAGH
ATTTCTTCGA

\GT TGCCCCAAACTAGH FEOSAAICA P ESEHACGAATGC
\CTTACT GATAT mATCAGqGTT<AWW®GmTé@cr%WTCACAGAGTATG

A A Bt B ANAANTECTCECACCACCANANANATCECAANCANTEECEANMNCEETE
o A\ g\ ="l by aa\ =g | mNoT7 V1

GGTACAAAC,
AGGCGCCA/
GCGCAGCTC
CAACACCTA
AGT GAATA(
TCTATGAAT
TACGCGAT(
GGECTTCCT
CTTCGEECT
AAAGGAGCT
CCAGGTGA4
GCTTCCATT
TTGCAGCA/
CAGAACCCT
ATTTATGA/
CAGAGCAH
ACAGCCACA
GAGTCAGAT

TCCAGAGTT

CGACCTTCA(
CTGAAGGAC,

ATTTCAAGAAGACAAAAGATATGATG@F‘?JEEKZ“F&SATAGTCTTTCTGAGCTATCCCAGCA

nl A egi‘@ 'e@g";}-“; a“?uuoe Hﬁ*?% g T oa- e&a'eﬂl “ AT

(T CAGTRCT AT G CAACEAGAGLT, @E@%‘&%ﬁ%&&%&ﬁ%@%@@t@éﬂ@
PACT TTIACLELCAGEACSECACT E ARRACCAAGAATACAHEARCEACCE ECELCEI T CCAGIAGA
[ AAGCCICEE GEAGCAACACETTIGEACCAACACAGHEGT ST CHAFCCGARATCIACGCAGIGEG
BAACT WCW@AW@@WGFWWW CA

‘*" \" va \" \"’

AT@W%@?“W%@T%W%@%%W%@G
TGAAT ueec S CCA u ACCOH
S s

TATW@&%H&%%E&M@@M%M@@FM%H%A%
NCCAAANITEAGKXATLHT I ot AX AR €3E E AMCKELCEAALARALEAT CXST I LCTREAG AAA
GT COCAGAACTT CRCUAT CAT OCCARGETRECTCAGECIT O ECAGCCAGAABEIGATICOC
\CAGGAGABTAXCBCBSTOTATSACOAT GBIGH SCOCCACAT TATSCATGTTCCAG

\TT@G@&G%@A@E&%&%&A@&%@@A@A@@@@WTCC
\GCAGCABCE S AL A R A S S P S e S CACASEE AL EA
GGABS& @&A

AAGAGAGIT(

AACAGCTGTECAGTICGA

AGGAAACACAGACATTAATACTGATTTGAAAGACT GAGATAAAAGT A I [T I I CGFTCAACAGT GCCAC
TGGTATTTACTAACAAAAT GAAAAGT CCACCTTGTCTTCTCTCAGAAAACCTTTGTI TGITCATTGITTGG
CCAATGAATCTTCAAA_AACTTGCACAAACAGAAAAGT TGGAAAAGGATAATACAGACTGCACTAAATGIT

TTCCTCTGITTI ACAA_ACTGCTTGGCAGCCCCAGGT
GI'TCACGGGATGCACCAAAGT GTGTACCCCGTAAGCA

GCATCAAGGATTGTTTGGTATTAAAATTTGT
CCAGIGITTTTTGITTTTTTTTTAGITC

TTATTCCGGAGCCTCA_AACAASUARIY BITACHH PETCH CARTATAS T TCCTCTCCTATAATTATTTCTGT

R NP A 7 NT" 7R P NR P NT" P\ "= o NPgeegm s B R N FNT PPN NP\ NP =g~ |\ =geegeme— 8 N A A A A A A RN N A

R A A A A R R R R NR FNoge g g m— N



TCTTCCTTTGGTTTACAATCAATTTTAAAGCTACATCTGTATAAAATTTCTGTATAAAGGTGTATTTCTT
TTTTATGAGTI TTATGCCTATGAAAACAGCTATTTTGT TACAGCTGECTGT TTTTATAAGT GTATCACAAT
TTTCTTTAMBGOAGRART8) TCTGACTAGGAGTGGT TATTGACI GTAACT ACACAAPCAARANIR GIHTST A
TCGTATGACATGGTAGGGT TTGTCTGCTTATGT GAAGT AACTAAAGGAGT CAAAGGATGECCCTCTCATT
TAGGTGCATGI TAATAACTTGITATTTCACTGATTTTAAAAAGAGCAATTGACAAGTI TACTTGAAACACT

GT AAATTTAAAT CAGAANCACATCTFCATTTTIT ARATAGET AT RAAT T FCACAATGAARBTARCCTIGT T

TGGTTAACATTT IWWWWW@WW%@WWC

TCTAGCAGITATGT "F@’f‘ GIGFFTN@CAS TCICH T Pt e @?%F%%%T%%&%Fence
NNV SIPRE

GTGGTGGCAGE TGAL CGGGGCAGTCCTAGE
VDHLNEAT(

AATTTATGCTGA
LGSTGAKM] GACTGTCATTGA
KDMLFNQLI TTTGTTATCCAG

YHWWTLKI QL HS@J@{E&AEEM@@MAI@;M@@MM&SM&SACACCTTCCAGC
I VNSTYYANVSAAK A ECRWIACHEF KT DMA ENMDSESEL SO GANYINECEXRYEXE T TeC TGGACGA

NTAEQPPSRAQL SHESORSWRIRERNI HRGLALST ¢RI SPQIAANG VY RMAQEANQY AV CCCCAGACACGT
RL L AQQSL NQQYL NHPPPIPERSIVNKRPE EOONSFNTEVSSEF Y OWHRDEL KRAG/SCNFAGCTGATCTACA
FARVAFNRT @LS@@W@E@W@%S?EEW&W FHCE BEAERPR] YOPERER CACCCTCGAGRS
SLNAASAMEPAPLI STEPSABBVIKTATI ATERNKPHEINTINL A DR GV eocecccccs

AKVSQAL FAKVAAT 5m=p-;‘i-‘ RV RRE CTGCTGGAGAccc
YEQESNAVHHH @E e, 3"“5..?.. LX) ' "‘“vi :‘...,t, 3 er Ai?i‘iiiiiggﬁé

PPRQDTVA%PAESDEﬁNM&BRiMb@éE&L&&Q&EdQA\A@;@%E@FAQAAGGAGMCAAGG

ACCTGTATGCCCCCAAGCCCAGTGGCAAGGCCTCCAAGGGAAACAAAAGCAAAGGCAAGARGAGCAAGTC
CCCAAAGCCCGTGAAGCCAGTGGAGGACGAGGATGAGGCCGGGCTGCAGAAGTCCCTCAAGTTCAACCTG
ATGAGCGATGCCCCTGGGGACAGTCCCCGCATCCACCTGCCCCTCAACTACCCACCAGGCAGCCCTGACC
TGGGCCGCCACTATCGCTCTAACTCCCCACTGCCTTCCATCCAGCTGCAGCCCCAGTCACCCTICAGCCTIC
CAAGAAGCACCAGGTGGTACAGGACCTGCCACCTGCAAACACATTCGTGGGCACCGGGGACACCACGTCC
ACGGGCTCTGAGCAGTACTCCGACTACAGCTACCGCACCAACCCCCCCAAATACCCCAGCAAGCAGGTAG
GCCAGCCCTTTCAGCTCAGCACACCCCAGCCCCTACCCCACCCCTACCACGGAGCCATCTGGACCGAGGT
GTGGGAGTGATGGAGCAGGTTTACTGTGCCTGCCCGTIGTTIGGGGGCCAGCCTGAGCCAGCAGTGGGAGGT
GGGGCCTTAGTIGCCTCACCGGGCACACGGATTAGGCTGAGTGAAGATTAAGGGAGGGTGIGCTICTGTGGT
CTCCTCCCTGCCCTCTICCCCACTGGGGAGAGACCTGTGATTTGCCAAGTCCCTGGACCCTGGACCAGCTA
CTGGGCCTTATGGGTTGGGGGTGGTAGGCAGGTGAGCGTAAGTGGGGAGGCGAAATGGGTAAGAAGTCTAC
TCCAAACCTAGGTCTCTATGTCAGACCAGACCTAGGTGCTTCTCTAGGAGGGAAACAGGGAGACCTGGGG
TCCTIGTGGATAACTGAGTGGGGAGTCTGCCAGGGGAGGGCACCTTICCCATTGTGCCTTICTGTIGIGTATIG
TGCATTAACCTCTTCCTCACCACTAGGCTTCTGGGGCTGGGTCCCACATGCCCTTGACCCTGACAATAAA
GTTCTICTATITTIGGAAAAAAAAAARAAARNAAAAANARAAARARAAARANANAAARAAARRAARARARAR
A (SEQ ID NO: b55)

Translated protein sequence

MDSGAGGRRCPEAALLILGPPRMEHLRHSPGPGGQRLLLPSMLL
ALLLLLAPSPGHATRVVYKVPEEQPPNTLIGSLAADYGFPDVGHLYKLEVGAPYLRVD
GKTGDIFTTETSIDREGLRECONQLPGDPCILEFEVSITDLVONGSPRLLEGQIEVQD
INDNTPNFASPVITLAIPENTNIGSLFPIPLASDRDAGPNGVASYELQAGPEAQELEG
LOVAEDQEEKQPQLIVMGNLDRERWDSYDLTIKVQDGGSPPRASSALLRVTVLDTNDN
APKFERPSYEAELSENSPIGHSVIQVKANDSDQGANAEIEYTFHQAPEVVRRLLRLDR
NTGLITVQGPVDREDLSTLRFSVLAKDRGTNPKSARAQVVVTVKDMNDNAPTIEIRGI
GLVTHODGMANISEDVAEETAVALVQVSDRDEGENAAVTICVVAGDVPFQLROASETGS
DSKKKYFLQTTTPLDYEKVKDYTIEIVAVDSGNPPLSSTNSLKVQVVDVNDNAPVETQ
SVTEVAFPENNKPGEVIAEITASDADSGSNAELVYSLEPEPAAKGLFTISPETGEIQV
KTSLDREQRESYELKVVAADRGSPSLQGTATVLVNVLDCNDNDPKFMLSGYNEF SVMEN
MPALSPVGMVIVIDGDKGENAQVQLSVEQDNGDFVIQNGTGTILSSLSFDREQQSTYT
FOLKAVDGGVPPRSAYVGVTINVLDENDNAPY ITAPSNTSHKLLTPQTRLGETVSQVA
AEDFDSGVNAELIYSIAGGNPYGLFQIGSHSGAITLEKEIERRHHGLHRLVVKVSDRG
KPPRYGTALVHLYVNETLANRTLLETLLGHSLDTPLDIDIAGDPEYERSKQRGNILEG
VVAGVVAVALLIALAVLVRYCRQREAKSGYQAGKKETKDLYAPKPSGKASKGNKSKGK
KSKSPKPVKPVEDEDEAGLQKSLKFNLMSDAPGDSPRIHLPLNYPPGSPDLGRHYRSN
SPLPSIQLQOPQOSPSASKKHQVVODLPPANTEFVGTGDTTSTGSEQYSDYSYRTNPPKYP
SKQVGQPFQLSTPQPLPHPYHGAIWTEVWE (SEQ ID NO: 56)

Homo 'sapiens platelet-derived growth: factor
beta polypeptide (simian: sarcoma viral ({v=sig)
oncogene ‘Homolog) D (PDGER) i transcript variant
1y mRNA

PDGEB 5155 WM 0026086
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DLPKYTI | KFFQNQRYYLKHHGKLKDNSGL EVDVAEYKEEEL L KDL EESVQDKNTNTL
FSVKLEEELSVEGNTDI NTDLKD( SEQ | D NO 64) Hono sapi ens sorting nexin
1SIM), twanswrvizptoovari ant-nmRA =11 29916 N4 013323 RN USequameei29
CCGGCGT CCCAAGT GAGT GGAGGGGEGGAT CCCGACT CCAGT CCGGEGEECCT TGGCCAGCGGAGCCGECGCTA
TTCGGAAGCGGGAAT CCCACT CAGAGCCCGEEECCT GTAGEEECEEEECET CCCGEECACCCCECATTGEG

GCGTCTCC(
GEEECECH

LGT CGT GCACCGGGECACCGECGACT CABTRECEARBRAGAAGCCGT GATCTGCCTATATGGT
BGCGGT GI CACT GTGEEEAGCCT GGTGCTGI TCTCAGATGT TTCCTTCCAATGGECTTTTGGT.

GTAGGATGI

TGAGGEECT(
AAGACTTC(
GITTGGTA
GCGACGACH
TTGCACCT/
TGACTGIGI
CTCTTCTCA

CCCAGRACCAACRACAGABCAGCCSTGATTACAGTECGTGT FEASTACCCCEGABTEEAGAA
UWW?AWWAWWA??W@%?%WWFW

ATTCCT WM@@MG&%@%@&&M@@WMA
CT GATAGECAIGECITELESA T Al cBETAT CSECAAACSE B BEEICEECOCAGRAAGACACERACGAG

\CCT

GCCAAAGAGTIIEETGEIGEE G ECUAAGAT CEEETAGIAGEAGC
CTTTICCTCTIGGAGGTTGGAGTCCCCTGGGCGCCCCCACACGGCTAGACGCCTCGGCIGGTTICGCGACG
CAGCCCCCCGGCCGTGGATGCTCACTCGGGCTCGGGATCCGCCCAGGTAGCGGCCTCGGACCCAGGTCCT
GCGCCCAGGTCCTCCCCTGCCCCCCAGCGACGGAGCCGGGEGCCGEGEEGGLCEGCEGCGELCCCEGGEGEGCCATGL
GGGTGAGCCGCGGCTGCAGAGGCCTGAGCGCCTGATCGCCGCGGACCCGAGCCGAGCCCACCLCCCCTICCC
CAGCCCCCCACCCTGGCCGCGGGEGCGGCGCGCTCGATCTACGCGTCCGGGGCCCCGCGGGGLCCGGGCLC
GGAGTCGGCATGAATCGCTIGCTGGGCGCTCTTCCTGTICTICTICTIGCTGCTACCTGCGTCTGGTCAGCGCCG
AGGGGGACCCCATTCCCGAGGAGCTTITATGAGATGCTGAGTGACCACTCGATCCGCTCCTTITGATGATCT
CCAACGCCTGCTGCACGGAGACCCCGGAGAGGAAGATGGGGCCGAGTTGGACCTGAACATGACCCGCTCC
CACTCTGGAGGCGAGCTGGAGAGCTIGGCTCGTGGAAGAAGGAGCCTGGGTTCCCTGACCATTGCTGAGC
CGGCCATGATCGCCGAGTGCAAGACGCGCACCGAGGTGTTCGAGATCTCCCGGCGCCTCATAGACCGCAC
CAACGCCAACTTICCIGGIGTGGCCGCCCTGTGTIGGAGGTGCAGCGCTGCTICCGGCTGCTGCAACAACCGC
AACGTGCAGTGCCGCCCCACCCAGGTGCAGCTGCGACCTGTCCAGGTGAGAAAGATCGAGATIGTGCGGA
AGAAGCCAATCTTTAAGAAGGCCACGGTGACGCTGGAAGACCACCTGGCATGCAAGTGTGAGACAGTIGGC
AGCTGCACGGCCTGTGACCCGAAGCCCGGGGGGTTCCCAGGAGCAGCGAGCCAAAACGCCCCARAACTCGG
GTGACCATTCGGACGGTGCGAGTCCGCCGGCCCCCCAAGGGCAAGCACCGGAAATTCAAGCACACGCATG
ACAAGACGGCACTGAAGGAGACCCTTIGGAGCCTAGGGGCATCGGCAGGAGAGTGTGTGGGCAGGGTTATT
TAATATGGTATTTGCIGTATIGCCCCCATGGGGTCCTTGGAGTGATAATATTGTTTCCCTCGICCGICTG
TCTCGATGCCTGATTCGGACGGCCAATGGTGCTTCCCCCACCCCTCCACGTGTCCGTCCACCCTTICCATC
AGCGGGTCTCCTCCCAGCGGCCTCCGGCGTCTTIGCCCAGCAGCTCAAGAAGAARAAGAAGGACTGAACTC
CATCGCCATCTICTTCCCTITAACTCCAAGAACTIGGGATAAGAGTGTGAGAGAGACTGATGGGGTCGCTC
TTTGGGGGAAACGGGCTCCTTICCCCTGCACCTGGCCTGGGCCACACCTGAGCGCTGTGGACTGICCTIGAG
GAGCCCTGAGGACCTCTCAGCATAGCCTGCCTGATCCCTGAACCCCTGGCCAGCTCTGAGGGGAGGCACC
TCCAGGCAGGCCAGGCTGCCTICGGACTCCATGGCTAAGACCACAGACGGGCACACAGACTGGAGAAAACC
CCTCCCACGGTGCCCAAACACCAGTCACCTCGICTCCCTGGTGCCTCTGTIGCACAGTGGCTTCTTITICGT
TTTCGTTTTGAAGACGTGGACTCCTICTTIGGTGGGTGTGGCCAGCACACCAAGTGGCTGGGTGCCCTICTICA
GGTGGGTTAGAGATGGAGTITTIGCTGTTGAGGTGGCTGTAGATGGTGACCTIGGGTATCCCCTGCCTCCTGC
CACCCCTTCCTCCCCACACTCCACTCTGATTCACCICTTICCTICTGGTTCCTTTCATCTCTICTACCTCCAC
CCTGCATTTTCCTCTTGTICCTGGCCCTTCAGTCTGCTCCACCAAGGGGCTCTTGAACCCCTTATTAAGGC
CCCAGATGATCCCAGTCACTCCTCTCTAGGGCAGAAGACTAGAGGCCAGGGCAGCAAGGGACCTGCTICAT
CATATTCCAACCCAGCCACGACTGCCATGTAAGGTIGIGCAGGGTGTGTACTGCACAAGGACATTGTATG
CAGGGAGCACTGTTCACATCATAGATAAAGCTGATTITGTATATTTATTATGACAATTTICTGGCAGATGTA
GGTAAAGAGGAARAAGGATCCTITTTCCTAATTCACACAAAGACTCCTTGTGGACTGGCTGIGCCCCTGATG
CAGCCTGTGGCTTGGAGTGGCCAAATAGGAGGGAGACTGTGGTAGGGGCAGGGAGGCAACACTGCTGTCC
ACATGACCTCCATTTICCCAAAGTCCTCTGCTCCAGCAACTGCCCTICCAGGTGGGTGTGGGACACCTGGG
AGAAGGTCTCCAAGGGAGGGTGCAGCCCTCTTGCCCGCACCCCTCCCTGCTTGCACACTTCCCCATCTTIT
GATCCTTCTGAGCTCCACCTCTGGTGGCTCCTCCTAGGAAACCAGCTCGTIGGGCTGGGAATGGGGGAGAG
AAGGGAAAAGATCCCCAAGACCCCCTIGGGGTGGGATCTGAGCTCCCACCTCCCTTCCCACCTACTGCACT
TTCCCCCTTCCCGCCTTCCAAAACCTGCTTCCTITCAGTTTGTAAAGTCGGTGATTATATTTTTIGGGGGCT
TTICCTITTATTTTTTAAATGTAAAATTTATTTATATTICCGTATTITAAAGTTGTAAAAAAARAATAACCACA
AAACAAAACCAAATGAAAAAAAAAAARAAARAAA (SEQ ID NO: 57)

Translated protein sequence

MNRCWALFLSLCCYLRLVSAEGDPIPEELYEMLSDHSIRSFDDL
QRLLHGDPGEEDGAELDLNMTRSHSGGELESLARGRRSLGSLTIAEPAMIAECKTRTE
VFEISRRLIDRTNANFLVWPPCVEVQRCSGCCNNRNVQCRPTOVQLRPVQVRKIEIVR
KKPIFKKATVILEDHLACKCETVAAARPVTRSPGGSQEQRAKTPQTRVT IRTVRVRRP
PKGKHRKFKHTHDKTALKETLGA (SEQ ID NO: 58)

PHOSPHO2 | 493911 |NM_001008489 [Homo saplens phosphatase; orphan 2 (PHOSPHOZ )
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TCTCCCTCACCGCCT CCCAGT GAAGAAAAGGACCATTTAGAAGT GTGEECTCCAGT TGT TGACTCTGAGG
TTCCTTCCTTGGAAAGT CCCACT CTCCCACCCCTCTCCTCACCATTATGCTGTGATTTTGGAAGACCCAA
AGAGCGAAGED Caxdeaind CAGT CT GT GAGGAGGEECT GT GGGAGGAGAT CATGCT BCGTST01 2/GACCCT
GGTCAGI TAGAAACAGT TTTGGAAAAGT GAGCT CTGGGT TCTGCT CTGAGAT GGT CAGAGAAGAT GCGEG

CCAGGAGACT TACT CAGGT GBGACT GBGECACAGGECAGGTATGT GBGAGGCTGBACTGCT TAGIGTCTTC
TAGTCACCTCT ‘ ‘ ‘
AAATACTGIG
“rGGGATCTGAGTTTCTGCAGGTCATTT@?M@M@@ACCAGGAGTATCTCCTCAGGTGACC
HCGACCCGTATGIECAAATTCTAAGCTGCCATATTGAACAT CATCCCACTETGAGTIIGITAT

TTACTCTC(
AGTTTTGI

GITGTATCA(
CCTCTTGC(
ACTGATAC(
TGGCTGAGI
CCAGAGGCH
CTGGTTATA

SUBSTI TUT
| TTI CTTCT

AGTGCAGT(
ACAACACH
CAGAGCTGE
TTCCCCTCS
GCCl ATGCT
(SEQ I D N

WTWW@FTWfW@%W@ﬁWW%
eee

GO HAGACGEFACANAGA LAT CAGREANGH L XA ACA
VACAGT ARCAGCEOAK IK LT dIAT AR T €A AAAICT SR L4 T AT TIACT &I CTT
\AAGCAGACATET AEECAT G dAnCUGEEABGEICRAGAGT GEECRECCTETCTIAREAGEANKT CC  §
E SHEETC{RUERC2E)CTIWDTZUR2¢CE2E00RCTYNSZOAPITO XBGFEFEACGTCTTTARAGTA
CCl TTAGFAGCABETCECTEEEH ECACEECHFEEECCNCCAGCSTCF TGP GRFECGC
BOGGT CEAASEETTF T ST CT E2ET M GANAGKEAT T CT EBEEAT TEABA TEAGAA
LTCT C@?@@&WW%&?T T@%ﬁ%ﬁ%ﬁ&?ﬁ%&%@%%ﬂ%@#&
5T A CACG GEartd
CTGT ‘ ' XS, oG & 2R AGT A
@m@%@@ﬁﬂ@éﬁﬁm&ﬁmﬁéﬁmwG TA]
\O 65)Tcerdmanst atce b t@ired 1SRG tBACA AR TTTCTCATTTACAATTTCTARTARAGG

O AT eAE

ATTAATATGTCAGCAAAAAAAAAAAARAA (SEQ ID NO: 59)

32

[TT

Translated protein sequence

MKILLVFDEDNTIIDDNSDTWIVQCAPNKKLPIELRDSYRKGEW
TEFMGRVFKYLGDKGVREHEMKRAVTSLPF TPGMVELFNEF IRKNKDKFDCIIISDSNS
VEIDWVLEAASFHDIFDKVFTNPAAFNSNGHLTVENYHTHSCNRCPKNLCKKVVLIEF
VDKQLQOGVNYTQIVYIGDGGNDVCPVIFLKNDDVAMPRKGYTLOQKTLSRMSQNLEPM
EYSVVVWSSGVDIISHLQFLIKD (SEQ ID NO: 60)

PSENEN

Homo isaplens: pregenilin enhancer 2 homolog: i (Ci
elegans) (PSENEN); mBNA

55851 WML 72341

mRNA Sequence

CTCGCCCAAAGAAGACTACAATCTCCAGGGAAACCTGGGGCGICTCGCGCAAACGTCCATAACTGAAAGT
AGCTAAGGCACCCCAGCCGGAGGAAGTGAGCTCTCCTGGGGCGTGGTTGTTCGTGATCCTIGCATCIGTT
ACTTAGGGTCAAGGCTTGGGTCTTGCCCCGCAGACCCTTIGGGACGACCCGGCCCCAGCGCAGCTATGAAC
CTGGAGCGAGTGTCCAATGAGGAGAAATTGAACCTGTGCCGGAAGTACTACCTGGGGGGGTTTGCTTITCC
TGCCTTTTCTCTIGGTIGGTCAACATCTTICTGGTTICTTCCGAGAGGCCTTCCTTGTCCCAGCCTACACAGA
ACAGAGCCAAATCAAAGGCTATGICIGGCGCTCAGCTGTGGGCTTCCTCTTCTGGGTGATAGTIGCTCACC
TCCTGGATCACCATCITCCAGATCTACCGGCCCCGCTGGGGTGCCCTTGGGGACTACCTICTCCTTCACCA
TACCCCTGGGCACCCCCTGACAACTTCTGCACATACTGGGGCCCTGCTTATTCTCCCAGGACAGGCTCCT
TAAAGCAGAGGAGCCTIGTCCTGGGAGCCCCTTCTCAAACTCCTAAGACTIGTTTTICATGTCCCACGTICT
CTGCTGACATCCCCCAATAAAGGACCCTAACTTTCAAAAAARAAAAAAA (SEQ ID NO: 61)

Translated protein sequence

MNLERVSNEEKLNLCRKYYLGGFAFLPFLWLVNIFWFFREAFLV
PAYTEQSQIKGYVWRSAVGFLFWVIVLTSWITIFQIYRPRWGALGDYLSFTIPLGTP (SEQ ID NO:

mRNA Sequence

TTTCTCGCTCGCTCCCGTTCCCCGGACGCGGCGGATGAGCCGGCCCCGCTGGGGAAGGCTCCGGGLGGLG
GCGGGCGGCCGGGAGGAGGCTGCGTGCTCGGGGCTGGGGCTGCGAGCGGGGTGATITIGTATTAAAATGA
GGAGGAGGAAGAAGAGGCACCCACAGCGGCAGCGGCGEGCGEGCEGCEGCAGCAGCAGCAGGAGCAGLCGGEG
GAGAGGGCTGCAGCCCGGGCGGACGCGCGGAGCCGAGCGGGGCACGGCGGCGGCAGCGACAGCGGCCGGG
ATGAGTCAACTAATAATTTAATGGGGGCAGAGACGGCAGCGAGGGGTAGAGCTAGCGAGGGAGAGAGCGA
GAGAAGCAGCCCCGTICCGGGGACTCGCGCTCACACTCACGCACACACACAAACACACACACACCTCTCCC
TGTGCCACCCAGCAACACCCGGCCTCGTCACAACAACAACAGCCGCGGCCGCCCTCTATCCTGCCCGGGG
GCCCAGCCGAAAGCCAGGGCGACTCTAGAGGACGCTGCCCGCCCCCCTCITTCATTTICGGGAAACTCCTG
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MGFWCRVBENQEQEEV! | VRVQDPRVQNEGSWNSYVDYKI FLHT
NSKAFTAKTSCVRRRYREFVW. RKQL QRNAGL VPVPEL PGKSTFFGTSDEFI EKRRQG

L QHFL EKVL@B\AL211SDBQL HL FL QSQL SVPEI EACVQGRSTMIVSDAI L RYAVBRCEUS2012/029479
WAQEERQSSSHL AKGDQPKSCCFL PRSGRRSSPSPPPSEEKDHL EVWAPVVDSEVPSL

ESPTLPPL SSPL CCDF GRPKEGTSTL QSVRRAVGGDHAVPLDPGOLETVLEK (SEQ I D NO.__ 66)

Honoapi 1
6708 1114
TATGICTT(
| TTI CCCCQL

pact r ATcAal PIRGLCEFGET ATCAEATETCE TTTCCCCahATpRBETACORTTF (EPTALF TI#RNA  SP]
L_ﬁx)315&;TCGGAﬁ*@qg@ﬁgé%ﬁIéﬁﬁﬁ§CTTGGCGACTTTTTGGGGGGAGGGGGCGGGGAGTTTGTCGCTGCC

ICATA@E TRl ﬁi@%ﬁéﬁ&ﬁ%@ﬁ%

CCCCACCCTCGCTGTCCCCCGCTAGATGCCCTCGTIGGGGGTIGCGAGGCTGTGGGGAAAAGTTTAAGGTT
TGTTAATATTAGTCGCGATTIGTTGGCGAGGGGGGTGGGGGTGATTGGAAGGGAGGCGAGGTGGCCTTICCC
AATGCGCGTTATTCGGGGTTATTGAAGAATAATATTGCAAGTGACAGCCAGAAGTAGACTTTCTIGTICCIC
ACACCGAAGAACCCGAGTGAGCAGGAGGGAGGGAGAGACGCGAAGAGACCTTTTTTICCTTTTITIGGAGACC
TTIGTCCGCAGTGATTTITTTTTITTTITAAGAGAATCCTCAGTCACCACGTCGTTTCCCCAGCACCATCACA
GTGTACAGCTCATAACGGGTTITTGCTTTIGTTTTITACGATTITCCCCCCAACGAATCACTTGTCAGATCAAT
TTTATCTTCTTCCTCCTCCCTIGCTTCCCACTCTCCCCTCCTCCCCATCGCAAACCCTGTTCTCIGAGGTT
AGACATTTTACAAACCCCTATATGTTIGGTITTTCGAATTIGTGATTITTITTTTTTAAACCCCTITCICATGGC
TACTCTTCTAGACGTTITATTICTGCCCTTCCCCCGCTTAGGGGGGCGGGGGTAGGGGAAAGGAAAATAAT
ACAATTTCAGGGGAAGTCGCCTICAGGTCTIGCTGCTTTITTATTITTITITITTTTTAATTAAAARAAAARAA
GGACATAGAAAACATCAGICTITGAACTTCTCTICAAGAACCCGGGCTGCAAAGGAAATCTCCTTTIGTTTT
TGTTATTTATGTGCTGTICAAGTTTTGAAGTGGTGATCTTTAGACAGTGACTGAGTATGGATCATTTGAAC
GAGGCAACTCAGGGGAAAGAACATTCAGAAATGTICTAACAATGTGAGTGATCCGAAGGGTCCACCAGCCA
AGATTGCCCGCCTGGAGCAGAACGGGAGCCCGCTAGGAAGAGGAAGGCTTIGGGAGTACAGGTGCAAAAAT
GCAGGGAGTGCCTTTAAAACACTCGGGCCATCTGATGAAAACCAACCTTAGGAAAGGAACCATGCTGCCA
GTTTTICTIGTIGIGGTGGAACATTATGARAACGCCATTGAATATGATTGCAAGGAGGAGCATGCAGAATTTG
TGCTGGTGAGAAAGGATATGCTTTTCAACCAGCTGATCGAAATGGCATTGCTGTCTCTAGGTTATTICACA
TAGCTCTGCTGCCCAGGCCAAAGGGCTAATCCAGGTTGGAAAGTGGAATCCAGTTICCACTGICTTACGTG
ACAGATGCCCCTGATGCTACAGTAGCAGATATGCTTCAAGATGTGTATCATGTGGTCACATTGAAAATTC
AGTTACACAGTTGCCCCAAACTAGAAGACTTGCCTCCCGAACAATGGTCGCACACCACAGTGAGGAATGC
TCTGAAGGACTTACTGAAAGATATGAATCAGAGTTCATTGGCCAAGGAGTGCCCCCTTTICACAGAGTATG
ATTTCTITCCATTGTGAACAGTACTTACTATGCAAATGTCTCAGCAGCAARAATGTCAAGAATTTIGGAAGGT
GGTACAAACATTTCAAGAAGACAAAAGATATGATGGTTGAAATGGATAGTICTTTCTGAGCTATCCCAGCA
AGGCGCCAATCATGTCAATTTTGGCCAGCAACCAGTTCCAGGGAACACAGCCGAGCAGCCTCCATCCCCT
GCGCAGCTCTCCCATGGCAGCCAGCCCTCTGTCCGGACACCTCTTCCAAACCTGCACCCTGGGCTCGTAT
CAACACCTATCAGTCCTICAATTGGTCARACCAGCAGCTGGTIGATGGCTCAGCTGCTGAACCAGCAGTATGC
AGTGAATAGACTTTTAGCCCAGCAGTICCTTAAACCAACAATACTTGAACCACCCTCCCCCTIGICAGTAGA
TCTATGAATAAGCCTTTGGAGCAACAGGTTTCGACCAACACAGAGGTGTCTTCCGAAATCTACCAGTGGG
TACGCGATGAACTGAAACGAGCAGGAATCTCCCAGGCGGTATTTGCACGIGTGGCTTTTAACAGAACTCA
GGGCTTGCTTTCAGAAATCCTCCGAAAGGAAGAGGACCCCAAGACTGCATCCCAGICTTIGCTIGGTAAAC
CTTCGGGCTATGCAGAATTTCTTGCAGTTACCGGAAGCTGAAAGAGACCGAATATACCAGGACGAAAGGG
ARAAGGAGCTTGAATGCTGCCTCGGCCATGGGTCCTGCCCCCCTCATCAGCACACCACCCAGCCGTICCTICC
CCAGGTGAAAACAGCTACTATTGCCACTGAAAGGAATGGGAAACCAGAGAACAATACCATGAACATTAAT
GCTTCCATTTATGATGAGATTCAGCAGGAAATGAAGCGTIGCTAAAGTGTCTCAAGCACTGTTTGCAAAGG
TTGCAGCAACCAAAAGCCAGGGATGGTTGTGCGAGCTGTTACGCTGGAAAGAAGATCCTITCTCCAGAAAA
CAGAACCCTGTIGGGAGAACCTICTCCATGATCCGAAGGTTICCTCAGTCTTCCTCAGCCAGAACGTGATGCC
ATTTATGAACAGGAGAGCAACGCGGTIGCATCACCATGGCGACAGGCCGCCCCACATTATCCATGTTCCAG
CAGAGCAGATTCAGCAACAGCAGCAGCAACAGCAACAGCAGCAGCAGCAGCAGCAGGCACCGCCGCCTCC
ACAGCCACAGCAGCAGCCACAGACAGGCCCTCGGCTCCCCCCACGGCAACCCACGGTGGCCTCTCCAGCA
GAGTCAGATGAGGAAAACCGACAGAAGACCCGGCCACGAACAAARAATTTCAGTGGAAGCCTTGGGAATCC
TCCAGAGTTTCATACAAGACGTGGGCCTGTACCCTGACGAAGAGGCCATCCAGACTCTGTICTGCCCAGCT
CGACCTTCCCAAGTACACCATCATCAAGTTCTITTICAGAACCAGCGGTACTATCTCAAGCACCACGGCAAA
CTGAAGGACAATTCCGGTTTAGAGGTCGATGTGGCAGAATATAAAGAAGAGGAGCTGCTGAAGGATTITGG
AAGAGAGTGTCCAAGATAAAAATACTAACACCCTTTTTTCAGTGAAACTAGAAGAAGAGCTGICAGIGGA
AGGAAACACAGACATTAATACTGATTITGAAAGACTGAGATAAAAGTATTTIGTTTCGTTCARACAGTGCCAC
TGGTATTTACTAACAAAATGARAAAGTCCACCTTIGTCTTICTCTICAGAAAACCTTTGTTIGTITCATIGTTITIGG
CCAATGAATCTTCAAAAACTTGCACAAACAGAARAAGTTGGAAAAGGATAATACAGACTGCACTAAATGTT
TTICCTCTIGTTITTACAAACTGCTTGGCAGCCCCAGGTGAAGCATCAAGGATTGTTIGGTATTAARAATTTGT
GTTCACGGGATGCACCAAAGTGTGTACCCCGTAAGCATGAAACCAGTGTTITTITIGITITITITTITAGTTC
TTATTCCGGAGCCTCAAACAAGCATTATACCTICTGTGATTATGATTTCCTCTCCTATAATTATTITCTIGT
AGCACTCCACACTGATICTTIGGAAACTTIGCCCCTTATTTAAAAAAAAARAAGAAAAAAAAGAGTTTIGTITA
CTCTATTGTATGTTACAAAAGAACTATAGACTGTGGAATGCAGTTTAAAGATGACATATGCCAACARAATG
CCTTGTATTATATGGCACTGCCGTAATTCAAATTTIGTTTTTATTTTGGAAATAAAAGTTICACTGTACTTT
TTTTTCATTCTCATTGTITACATGATTITTITTAAAAARAGGAAAAGAAAATGTGAAACACAATTTAGTCCIC
ATTATTTATTTGTAGATCCTIGCAGCATCATGTTIGTAATTAATTITTTGGAAGTTTCCGTITAAATGTAATA
TIGCTTCTICTITGTTACCATACTGATTCTTTICTATTTATAAATGTATTTIGATGGGCAGTAAAACAAAGT

T ACCACCRA ARBACETFYITTTT

Wﬁ%ﬁfﬂ T

AL
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| CTCTCTCTCTCTCI CTCTGACACATTTTATCTTGCCAGGT TCTAAACCTTI AGGAAAAATGGAGCAAI T
| CCAAAGGAAACCA TG CGAGAGCAGT GGECCAAAGGT TTTGGAAACAGCAGAAGAGAT CCAGGAGAGG
CGT CAGGAAED GO IRAAUIDCCGT AT CAAAGT TTCAAGGAGCGEGEGT CCCT GAGAGCEGEC CASAACIMBAGG
ATTOCTATCACI TACAAGT TTTCAAGCGAGATGCAGATGATCl GGGGAAGT GGATCATGGAGAAAGT CAA
TATCTTAACCGATAAGAGCTATGAAGACCCAACTAATATACAGGEGEGAAATAI CAGAAGCATCAATCCCA T

GAAGCAGA(
| GGGTCATT
AGAGCT GA(
GCTGACAT(
AGCGCACC
| GT1 GAAGI
AAGCAAAAT
CCAATGCT(

ACCI GTACT

BGT GCCAARCNSAATICARGATT-EAET CT GRACTEGARANARNACRAGIGAAGANCGATET FACCA
CTFGII}SﬂE§g&Aﬁ?%@ﬂ&X5A@@3@?%93@@3&T7ﬂ35§§55@§3¥ﬁK3EE%9&€I§FGQQBEE¥35€HREEHQH

GAGGT %TMMWK%%HM@M&M@ GT
BCAAACTTEACAACCGATACGANRAALKSGATGT (AT RANGREA R COAGTEEAT CANGLATANGCGA

CACCT CRGAGGACT AT GBUAANGACKCETASEA T LA GEACTIGI IARGACAGIEATAAG
TCTAGCAGTTATGTTGTTAGAATGGA (SEQ ID NO: 63)

Translated protein sequence

MDHLNEATQGKEHSEMSNNVSDPKGPPAKIARLEQNGSPLGRGR
LGSTGAKMQGVPLKHSGHLMKTNLRKGTMLPVFCYVEHYENATEYDCKEEHAEFVLVR
KDMLENQLIEMALLSLGYSHSSAAQAKGLIQVGKWNPVPLSYVIDAPDATVADMLQDV
YHVVTLKIQLHSCPKLEDLPPEQWSHTTVRNALKDLLKDMNQSSLAKECPLSQSMISS
IVNSTYYANVSAAKCQEFGRWYKHFKKTKDMMVEMDS LSELSQQGANHVNE GQQPVPG
NTAEQPPSPAQLSHGSQPSVRTPLPNLHPGLVSTPISPQLVNQQOLVMAQLLNQQYAVN
RLLAQQSLNQQYLNHPPPVSRSMNKPLEQQVSTNTEVSSEIYOWVRDELKRAGISQAV
FARVAFNRTQGLLSEILRKEEDPKTASQSLLVNLRAMONFLOLPEAERDRIYQDERER
SLNAASAMGPAPLISTPPSRPPQVKTATIATERNGKPENNTMNINASIYDEIQQEMKR
AKVSQALFAKVAATKSQGWLCELLRWKEDPSPENRTLWENLSMIRRFLSLPQPERDAI
YEQESNAVHHHGDRPPHITHVPAEQIQQOQQQQQQQQOQQQAPPPPQPOQQOPQTGPRL
PPROPTVASPAESDEENRQKTRPRTKISVEALGILQSFIQDVGLYPDEEAIQTLSAQL
DLPKYTIIKFFQONQRYYLKHHGKLKDNSGLEVDVAEYKEEELLKDLEESVQDKNTNTL
FSVKLEEELSVEGNTDINTDLKD (SEQ ID NO: 64)

Homo :sapiens sorting nexin 1L SNXI1Ly,
transcript variant 27 mRNA

SNXLT 29916 pMM013323

mRNA Sequence

CCGGCGTCCCAAGTGAGTGGAGGGGGGATCCCGACTCCAGTCCGGGGCCTTGGCCAGCGGAGCCGCGCTA
TTCGGAAGCGGGAATCCCACTCAGAGCCCGGGCCTGTAGGGGCGGGGCGTCCCGGGCACCCGGGATTIGGG
GCGTCTCCCGTICGTGCACCGGGGCACCGGCGACTCACCCGGAAGGAGAAGCCGTGATCTGGCTATATGGT
GGGGCGCGGGCGGTGICGCTGTGGGGAGCTGGTIGCTGTTICTCAGATGTTICCTICCAATGGGCTTTTGGT
GTAGGATGTCGGAGAACCAAGAACAGGAGGAGGTGATTACAGTGCGTGTTCAGGACCCCCGAGTGCAGAA
TGAGGGCTCCTGGAACTCTTATGTGGATTATAAGATATICCTCCATACCAACAGCAAAGCCTITACTGCC
AAGACTTCCTGTGTGCGGCGCCGCTACCGTGAGTTCGTGTGGCTGAGAAAGCAGCTACAGAGARATGCTG
GTTTGGTGCCTGTITCCTGAACTTCCTGGGAAGTCAACCTTICTTICGGCACCTCAGATGAGTTCATTGAGAA
GCGACGACAAGGTCTGCAGCACTTCCTTGARAAAGGTCCTGCAGAGTGTGGTTICTCCTGTCAGACAGCCAG
TTGCACCTATTCCTGCAAAGCCAGCTCTCGGTGCCTGAGATAGAAGCCTGTGTCCAGGGCCGAAGTACCA
TGACTGTIGICTGATGCCATTCTTICGATATGCTATGTCAAACTGTGGCTGGGCCCAGGAAGAGAGGCAGAG
CTCTTCTCACCIGGCTAAAGGAGACCAGCCTAAGAGTIGCTIGCTTTCTTCCAAGATCGGGTAGGAGGAGC
TCTCCCTCACCGCCTCCCAGTGAAGAAAAGGACCATTTAGAAGTGIGGGCTCCAGTTGTITGACTCTGAGG
TTCCTTCCTTGGAAAGTCCCACTCTCCCACCCCTCTCCTCACCATTATGCTGTGATTTIGGAAGACCCAA
AGAGGGAACCTCCACTCTTCAGTCTIGTGAGGAGGGCTGTGGGAGGAGATCATGCTGTGCCTTTIGGACCCT
GGTCAGTTAGAAACAGTTTTGGAAAAGTGAGCTCTIGGGTICTIGCTCTGAGATGGTCAGAGAAGATGCGGG
CCAGGAGACTTACTCAGGTIGGGACTGGGCACAGGGCAGGTATGTGGGAGGCTGGGCTGCTTAGTGTICTTC
TAGTCACCTCTGCTTGGGCTGATTGACAGAGGTCAGTCATTACAGCCCCTTATGCCTCTTCCATGGGAAC
AAATACTGTGCAGATGTTTGTAAGTTAAACATAAGACACAGGGGCTIGTITGCTTTTGAACAGAACCCTATA
TTACTCTCCIGGGATCTGAGTTTCTIGCAGGTCATTTGTATGTAGGACCAGGAGTATCTCCTCAGGTGACC
AGTTTTGGGGACCCGTATGTIGGCAAATTCTAAGCTGCCATATTGAACATCATCCCACTGGGAGTIGGTTAT
GTTGTATCCCCATCTIGGCTGGCTTCAGTTTTIGCTGTAGCCCTAGAGCACTTIGITIGIGGGAGGCTGG
CCTCTTGCCTACCTICCTITGCATGGACAGGGGGATGAATATTTACTTTCCCACCTCCTIGCTTITTTCTTTC
ACTGATACCACTGAATGGAACTGGTIGCTGTGACTCCTIGCTGCTGGGGATTTATGTCCCGAGACCTTAGCC
TGGCTGAGTGGAGCCTGAGACCTGCACAACAGCTCATGGTCATGCATGAGAGAGAAGTGGCTGGCCACAG
CCAGAGGGAACAGTAACAGCCCAGGGGCCTTTATTITGGGAAAGGCTGTCCCGGGCTGTTACTGTCICTT
CTGGTTATAARAGCAGACATGIGGCCATCTTTTCCGCAGGGTTAGAGTGGGCTCCTTITCTTITTTGGAATCC
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GGACTTGAGAGAAAI CTI GCTGTCATGAGT GACAAGE GAAGGAGTTAI GTGCTAAAGCAGAGAAGCTA
CACI TTCCCATCCTI CAGATGCACCT CAGATCCAGGAGATGAAAGAAGATCI GGTCTCCAGCT GGGAGCA
TATTCGT GO REROCHOCAGCCAGATAT GAAAAACT GCAGGCTACT TAT TGGT ACEATASA0M2/DTEAN CT
GACI TTGATGAACT CTCAGGCT GGAT GAACGAGAAGACT GCTGCGAT CAATGCTGATGAGCT GCCAACAG
ATGE GECTGGETIGGAGAAGT TCTGCTGGACAGGECAI CAGCAGCATAAGCATGAGATTGACTCTTACGATCGA

CCGATTTCAAT CT GOTCATIGNGACTEGTCARGACT FCETGMATCECAAC BAILGAACCEFORCATIGAAG T
CGCGAAAAGAT CCARATACT TGACAACAARCT CEAT T CECCTCCTEEAACTE -CIGACBAGEE TATEG C
AGTATGAK
ACAAGAGE
CATGAAGA(
AATI GATT(

GGAl ACGT GAAAAGGCTGCCACT AGREEALAR TISod GAAEGAGECAT TGCT TCTCCAAAAACT G
TATGAGGACTCAGAT GACCTAAAGAACTGGATCAACAAGAAGAAAAAGT TGGCAGATGATGAAGATTACA

MGEFWCRMSENQEQEEVITVRVQODPRVONEGSWNSYVDYKIFLHT
NSKAFTAKTSCVRRRYREFVWLRKQLORNAGLVPVPELPGKSTFFGTSDEF IEKRRQG
LOHFLEKVLQSVVLLSDSQLHLFLQSQLSVPE IEACVQGRSTMTVSDAILRYAMSNCG
WAQEERQSSSHLAKGDQPKSCCFLPRSGRRSSPSPPPSEEKDHLEVWAPVVDSEVPSL
ESPTLPPLSSPLCCDFGRPKEGTSTLQSVRRAVGGDHAVPLDPGQLETVLEK (SEQ ID NO: 66)

Homo saplens spectiin, alpha;iervthrocytic 1
telliptocytosis 2] (SPTAL mRNA
SHEPTNL v 6708 cENM e QOB T2 B b i i i

mRNA Sequence

TATGTCTTICTAAAGATAATGTCGATTGTGTATGGCTGATGGGATTCTAGGACCAAGCAAGAGGTTTTTTT
TTTTCCCCCACATACTITAACGTTTICTATATTTCTATTTGAATTCGACTGGACAGTTCCATTITGAATTATT
TCTCTCTCTCTCTCTCTCTGACACATTTTATCTTIGCCAGGTICTAAACCTTTAGGAAAAATGGAGCAATT
TCCAAAGGAAACCGTIGTGGAGAGCAGTGGGCCAAAGGTTTIGGAAACAGCAGAAGAGATCCAGGAGAGG
CGTCAGGAAGTGTTGACTCGGTATCAAAGTTTCAAGGAGCGGGTCGCTGAGAGGGGTCAGAAGCTTGAGG
ATTCCTATCACTTACAAGTTTTCAAGCGAGATGCAGATGATCTGGGGAAGTGGATCATGGAGARAAGTCAA
TATCTTAACCGATAAGAGCTATGAAGACCCAACTAATATACAGGGGAAATATCAGAAGCATCAATCCCTT
GAAGCAGAGGTGCAARACAAAATCAAGACTCATGICTIGAACTGGAAAARACAAGGGAAGAACGATTTACCA
TGGGTCATTCTGCCCACGAAGARAACGAAGGCCCATATAGAGGAGCTACGCCACCTGTGGGACCTIGCTIGTT
AGAGCTGACCCTGGAGAAGGGTGACCAGTTGCTGCGGGCCCTGAAGTTCCAGCAGTATGTACAGGAGTGT
GCTGACATCTTAGAGTGGATTGGAGACAAGGAGGCTATAGCGACATCAGTGGAGCTAGGTGAAGACTGGG
AGCGCACCGAAGTTCIGCATAAGAAATTTGAAGACTTCCAAGTGGAGCTGGTAGCTAAAGAAGGGAGAGT
TGTTGAAGTGAACCAATATGCCAATGAGTGTGCCGAGGARAAACCATCCTGACCTACCCTITAATTICAGICT
AAGCAAAATGAGGTGAATGCTGCCTIGGGAGCGCCTTCGTIGGTTTGGCTCTCCAGAGACAGAAAGCTCTGT
CCAATGCTGCAAACTTACAACGATTCAAAAGGGATGTGACTGAAGCCATCCAGTGGATCAAGGAGAAGGA
ACCTGTACTCACCTCIGAGGACTATGGCAAAGACCTTGTTGCCTICTGAAGGACTGTTTCACAGTICACAAG
GGACTTGAGAGAAATCTTIGCTIGTCATGAGTGACAAGGTGAAGGAGTTATGTGCTAAAGCAGAGAAGCTGA
CACTTTCCCATCCTTCAGATGCACCTCAGATCCAGGAGATGARAGAAGATCTGGTICTCCAGCTGGGAGCA
TATTCGTGCCCTGGCCACCAGCAGATATGAAAAACTGCAGGCTACTTATIGGTACCATCGATTITTCATCT
GACTTITGATGAACTCTCAGGCTGGATGAACGAGAAGACTGCTGCGATCAATGCTGATGAGCTGCCAACAG
ATGTGGCTGGTGGAGAAGTICTIGCTGGACAGGCATCAGCAGCATAAGCATGAGATTGACTCTTACGATGA
CCGATTTCAATCTIGCTIGATGAGACTGGTCAAGACCTCGTIGAATGCCAATCATGAAGCCTCTGATGAAGTT
CGGGAAAAGATGGARATACTTGACAACAACTGGACTGCCCTGCTGGAACTGTGGGACGAGCGTCATCGTC
AGTATGAGCAGTGCTTIGGACTTTCATCTCTTICTACAGAGACAGTGAGCAAGTGGACAGTTGGATGAGTAG
ACAAGAGGCCTTCCTGGAAAACGAGGATCTGGGAAACTCACTGGGCAGTGCAGAAGCCCTTCTITCAGAAG
CATGAAGACTTTIGAGGAAGCCTTTACTGCCCAGGAAGAGAAGATCATAACTGTAGACAAGACTGCAACCA
AATTGATTGGTGATGACCATTATGATTCAGAGAACATCAAGGCTATCCGTGACGGGCTGTTAGCCCGGCG
GGATGCCCTACGTGAAAAGGCTGCCACTAGACGTAGATTIGCTGAAGGAGTCATTIGCTICTIGCAAARAACTG
TATGAGGACTCAGATGACCTAAAGAACTGGATCAACAAGAAGAAAAAGTTIGGCAGATGATGAAGATTACA
AGGACATACAGAACTIGAAGAGCAGGGTTICAAAAGCAGCAAGTCTTTGAAAAGGAGTTGGCAGTTAATAA
GACCCAGCTGGAAAACATACAGAAAACTGGCCAAGAGATGATTIGAGGGTGGTCACTATGCCTCTGACAAT
GTGACCACTCGICTGAGTGAAGTTGCCAGCCTCTIGGGAGGAGTTGCTGGAGGCTACAAAACAGAAAGGGA
CCCAGTTGCATGAGGCCAACCAGCAGCTGCAATTTGAAAATAATGCAGAAGATTTGCAGCGCTGGCTIGGA
GGATGTTGAGTGGCAAGTCACCTCTGAGGATTATGGGAAAGGCCTGGCCGAGGTACAGAATCGACTCAGG
AAACACGGCCTCCTGGAGTCGGCTGTIGGCTGCTCGTCAGGATCAGGTGGATATCCTTACAGACCTGGCTG
CATATTTTGAAGAAATAGGCCATCCTGATTCTAAGGATATAAGGGCAAGGCAAGAGTCCTITGGTATGCCG
ATTTGAAGCTCTGAAAGAGCCACTGGCCACCCGAAAGAAGAAGCTCTTAGACCTTCTCCATCTIGCAGCTG
ATTTGTAGAGACACAGAGGATGAGGAGGCCTGGATCCAAGAGACTGAACCCTCAGCTACTTCCACCTACC
TTGGAAAGGACCTGATTGCTTCCAAAAAGCTTCTGAATAGGCATAGAGTCATCCTGGAGAACATTGCCAG
CCATGAACCACGCATTCAAGAGATAACAGAAAGGGGAAACAARATGGTAGAGGAAGGACACTTTGCTGCA
GAAGATGTGGCCTICTAGGGTCAAGAGTTTGAACCAGAATATGGAGTCTCICCGTIGCTCGAGCTGCTAGGC
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AGGACATACAGAACI TGAAGAGCAGEGTT CAAAAGCAGCAAG CTI TGAAAAGGAGT TGGCAGT TAATAA
GACCCAGCTGGAAAACATACAGAAAACT GECCAAGAGATGATTGAGGEE GG CACTATGCCTCTGACAAT
GI GACCACMIOI20IRBAHE 0GAAGT TGCCAGCCI CTGGGAGGAGT TGCT GGAGGECT ACAAARGIAGIHZNABEGEA
CCCAGT TGCATGAGGCCAACCAGCAGCT GCAAT TTGAAAATAATGCAGAAGAT TTGCAGCGCTGECTGEA
GGATGT TGAGT GGCAAGT CACCT CTGAGGAT TAT GGGAAAGGECCT GECCGAGGT ACAGAAT CGACT CAGG

AAACACGH
CATATTTT(
ATTI GAAK
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CCAI GAAC(
GAAGATGI(
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GACAAAAT(
GATCAGAGH
CTAAAGAA(
AGGCAAAC(
TTTATATH
AGITCCAT(
TCAGAAGA(
CCAGCGCCA
CTATTGCAA
AAAAGGCA(
AAAGGATTT
GGACTTCTA
TTGCAGATG
CACGAAGGAGCA
GITCAGCECT
TACTGEEI
AATGGAGCT
GCCCAGAAS
TGGTATCAT
CCGTCCTHA
AGT GGGCA(
AGAAGECTT

TGATCAAGT

AGTCTGGA(
CTGACCTA(
GCTCCAAC(
GACTATGC(
CCACAGCCT
TGCACATH
TGTAGCCCTT
ATCTGCTT(
AAGCATCC(
TGCCT TCA
ATGCACTC/
TGTGAAGA/
AAATTGAAS
AGAAGTTH
GCACAAAC(
AAGCT GAA/
GCGAGAA
CATGCAGA4
GGAGATACA
ATGAGACC(
TCAGAACA/
GCTCCTTA
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PAAGT TECARTTEGAAGRCEATHAFOCCHH FCAGEATE CAATTCEAAGCCTGATSTEET AG
ATAGCT WWAWW@WAW@WWWWW@T

83

ATCACTGACCT GGACAAACT GAT TTCT GCT CAACACAACCAGT CT. AAACIZCATTGAAGAGCGT TATG
CCGCTCTGCT GAAGCGCT GCGAACAGT TGCT GGAAGCCT CEGCAGT CCACAGACAGAAATTCCTGGAGAA

ACAGCTGCCI CTACAGAAGGCTGAGGACCTGTI CGT
TGGTGT GAAAAGAT GGAAGAAAACT T GTCAGAGCCT

TTI GCACATAAGGCTTCAGCTI TGAACAAC
CTGTGTCTCCCTGAATGAAATI CGGCAGC

TGCAGAAAGACCATGAGGACT TSURR IO TCOE BEECH RCBGITCAABCAGACT TTAAATGT TTGCTGGA
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ACATGAGCCCAAGI TI GAGAAGT TCCTGGAT CCTGTI GGAT CCAGCGAGGAAGEECTATGT CTCACTGGAG
GACTATACMEGROIRACTEAT T GACAAGGAGT CAGAAAACAT CAAGT CCAGT GAT GREAITASAGHZMBCCT
TCCAAGCCCT GGCAGAGGGCAAGT CATATATTACCAAAGAAGACAT GAAGCAGGECCCT TACCCCAGAGCA

AGTGTCATTCTGI GCCACACATATGCAGCAATATAT%ACCCACCII—?GT CGAAGCCATCT CTCTGGECTAT

GACTACGT GGCTTM@@MW@@M@%GMWM AIRGITA

TAGT GT CGTGGGAARICTFRCTEILE AT AC TG AART CTCCAR AT ARRCATGEECTOGT GT
GTGTGTGTGTGTGT W%ﬁ%#ﬁﬁfWﬁWWfW%T
AAAAAAT CTCAAGHSTEEY: et-ﬂ ‘A“A"“it? CEACEAGT ARG TATTITGTATEOAAC
TAGTCACTGCTGAGLLIH .m‘: T \.@ SiRCRRRyES AL ‘:" A";_g;
TTTATTCCGATTATAGAA AN ****f"v" ] e ‘ .
GAGCTTCT /\TATTTM@A@MAE&A%WMIJ 'EEAGE ﬁ%ﬁ%@ﬂmﬁx
TGGTATAGTAGAT ABATAAAATCEAACEANT ET TCANACAATTET T CAMAETFT COANTGTGTTIAAA
TTTAAATTTGAAAATAAXGATATI TGATTFEITCTCOCE (TSE@ D TNOT TG CAFransharesh TPT Ot €i n
sequence | VEQFPRETVWESSEPRVEEFAEST QERROE. M@EWAETTACTGTAAAGAAGGGCCA
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vari ant 1, nrRIAA nRNA Sequence
AGGTTTTGAGACACAGGT AAAGGGAGGGAGACAGAGAGAAATACT TGCAGAGCCAGCAGGTAGCTGGGCA
GCTCCTTCCCGGACGGACGGAT GGACAGACGCT GGEGACCCTCCACT CCATATGGAAAGATGACATGACC
TTGTGGTAGAT CCCAGAACT GAGGCCCCAGGAT GACAGAACAGGAGACCCTGGCCCTACTGGAAGTGAAG
AGGTCTGATTCCCCAGAGAAGAGCTCACCCCAGGECCT

GT GGGEGECCGAAT CCCCGCGAGCTGAGT CCCT CAGAGT
CEACIAC '

TCCCAAT GGCCGECAGCCAGAAGEGEGAAG
CTTCAGCTGGATCTCCCACAGCCATAGA
CCTRCTACCH T GCCCT GEEGEGACT GGCCCTCAG

NSTNSNTT™ NN\ A AT AR R R N NN NVT" A NI AR AR A NN N

GGGGGCTGAGGATGGTCTAGACAH

NN R NI SNSNTT NN N —p— A -y




CAGT GGI GAGGCCGCCTGECTGI TCCT GT GEEEGECT GCCGEGAGCT GT GGAGACCGT GAGT GGCTAAGEEC
TGTGECCTCCGT GEGAGCCGCACTCATTCTCTTCCCT TGCCTACTATACGEGECATATGCCT TCCTGCCG
TTTGATGTGE0ACRACTIBECCACCAT GAGT TCCCGCCT GATCTACACACT GCGCT BCHEESANICNIHMABLCCA
CCTTCCCCATTGT GCTGGEEATCCTGGT GTACGEECTGAGCCI GT'T ATGCTTTTCTGCCCTTCGECCCTT

TGGC—BAGCCACGGC%ACI;T %AGATCCACCGGCGATATGT GGECCCAGT CGGT CCAGCTCT TTATTCT C
B "EAWW COE]

SCCTGACGT TTCTGCCACTGCTGT CGA‘F@E?FGA‘I‘GF%AACCT CTACTACATGTTCGTGGIG
NCGCATGCTCACT GCCACCGAGAGCCGCCTGRACT ACCCEGACCACGCCCECTCERCCTCOG

CTGACACAT
CCCTCCTAC
TGGEEECCC
TTAAGGAT(
ACTGCCACA
CACAGCCA
TTAAGGAT/
GATTCAGH
CCTTTTTA(
GAGCAGACH
GIGCCTGCHA

\TGGT

B el
AGACA@E@@&%&%E%@JM@EEH&IA@E@M@EE@%@&@@%@
CT GAGCEICAT A IFEACEALCACKE AAGA T AACACETCETC LA TECAGRAICEI GE LACC

\AGGCT QCETAATGCT BT CRCTGCT QCACTCRO0CETCONET GACCLAGBAGGCAGAGC

\GGCCCTEACCACTAEETET COCAGTAGT CTAAGEACGOBCCTCAGEE :

| GAGECTCEEGATCACATCARATGEERCTET COF G T CET CARARCCTTCETCAGGATCT G

ACCCT CEA FEACT T AT T AC T T ACAGCT I CEACTOCAGACE FEECTEETICTI T TA

mdﬁﬁﬁﬁ%&%ﬁﬁ%ﬁ%@&%ﬁf%ﬁw&é@&ﬁm
CEE

WOTGOC

CL X _H

TGGGGAGCCACGGCGGGAGGTGGAGATCCACCGGCGATATGTIGGCCCAGTCGGTCCAGCTCTTTATICIC
TACTTCTTCAACCTGGCCGTIGCTTTCCACTTACCTGCCCCAGGATACCCTCAAACTGCTICCCICTIGCTICA
CTGGTCTICTTITGCCGICTICCCGGCTGATCTACTGGCTGACCTTITGCCGTGGGCCGCTCCTTCCGAGGCTT
CGGCTACGGCCTGACGTTTICTGCCACTGCTGTCGATGCTGATGTGGAACCTCTACTACATGTTCGTGGTG
GAGCCGGAGCGCATGCTCACTGCCACCGAGAGCCGCCTGGACTACCCGGACCACGCCCGCTCGGCCTCCG
ACTACAGGCCCCGCCCCTGGGGCTGAGCCTCTCCGCCCTCGCCCTCGGAGTAGGGGGTAGCGGCTTGGGT
CTGACACATCTTTGAACCTITGTGGCCAGGCCTGGACTTICGCCCCCAGGCCTAGGACCGCGGTGGGTGGAA
CCCTGCTACTGCCCCAACAGGGACTCCAATCAATCGGAGTTCTCCCCTTIGCCGGAGCTGCCCTTCACCTT
TGGGGCCCGAGACAGTCATAAGGGATGGACTTAGTTTTCTTGCAGGGAAAAAGGTGGACAGCCGTGTTIC
TTAAGGATGCTGAGGGCATGGGGCCAGGACCAGGGGAGAGGCACAGCTCCTTCCTGAGCAGCCTICTCACC
ACTGCCACAAGGCTCCCTAATGCTIGGTCTCTGCTCCACTCCCCGGCTTCCCGTGAGGCAGGAGGCAGAGC
CACAGCCAAGGCCCTGACCACTTCTGTGCCAGTTIGICTAAGCAGAGCGCCTCAGGGACGCTGGAAATGCC
TTAAGGATAGAGGCTGGGCATCACATCAAATGGGACTGTIGGTGTTTGGTGAAAACCTTCCTGAGGATCTG
GATTCAGGACCCTCCATGACTGGCCTATTTACTGTITACAGCTGGCCAGTGCAGAGCTGCTGCTICTITTA
CCTTTTTAGGCCCCTGTAACTTCCCACCTTTAAACTGCCCAGAAGGCATGCCTCTCCCACAGGAAGAGGG
GAGCAGACAGGGAAATCTGCCTACCAAGAGGGGIGIGIGIGTICTTTGTGCCCACACGTGGTGGCTGGGGA
GTGCCTGGATGGTIGCGGTIGGTTGATGTTAACCTAGTIGIGIGTIGTIGTIGTIGIGTIGIGIGIGIGTIGTIGTIGTIGT
GTGTGTGTGTAACAATAAATTACTACCAGTCAAAAAAAAAAAAAA (SEQ ID NO: 69)

Translated protein sequence

MTEQETLALLEVKRSDSPEKSSPQALVPNGRQPEGEGGAESPGA
ESLRVGSSAGSPTAIEGAEDGLDSTVSEAATLPWGTGPQPSAPFPDPPGWRDIEPEPP
ESEPLTKLEELPEDDANLLPEKAARAFVPIDLQCIERQPQEDLIVRCEAGEGECRTFM
PPRVTHPDPTERKWAEAVVRPPGCSCGGCGSCGDREWLRAVASVGAALILFPCLLYGA
YAFLPFDVPRLPTMSSRLIYTLRCGVFATFPIVLGILVYGLSLLCFSALRPFGEPRRE
VEIHRRYVAQSVQLFILYFFNLAVLSTYLPODTLKLLPLLTGLFAVSRLIYWLTFAVG
RSFRGFGYGLTFLPLLSMLMWNLYYMFVVEPERMLTATESRLDYPDHARSASDYRPRP
WG (SEQ ID NO: 70)

mRNA Sequence

GGAAGTCTGTICAACTGGGAGGGGGAGAGGGGGGTGATGGGCCAGGAATGGGGTCCCCGGGCATGGTIGCTG
GGCCTCCTGGTIGCAGATCTIGGGCCCTGCAAGAAGCCTCAAGCCTGAGCGTGCAGCAGGGGCCCAACTTGC
TGCAGGTGAGGCAGGGCAGTCAGGCGACCCTGGTCTGCCAGGTGGACCAGGCCACAGCCTGGGAACGGCT
CCGTGTTAAGTGGACAAAGGATGGGGCCATCCTIGTGTCAACCGTACATCACCAACGGCAGCCTCAGCCTG
GGGGTICTGCGGGCCCCAGGGACGGCTCTCCTGGCAGGCACCCAGCCATCTCACCCTGCAGCTGGACCCTG
TGAGCCTCAACCACAGCGGGGCGTACGTGTGCTGGGCGGCCGTAGAGATTCCTGAGTTGGAGGAGGCTGA
GGGCAACATAACAAGGCTICTTITGTGGACCCAGATGACCCCACACAGAACAGARAACCGGATCGCAAGCTTC
CCAGGATTCCTICTTICGIGCTGCTGGGGGTGGGAAGCATGGGTGTGGCTGCGATCGTIGTGGGGTGCCTGGT
TCTGGGGCCGCCGCAGCTGCCAGCAAAGGGACTCAGGTAACAGCCCAGGAAATGCATTCTACAGCAACGT
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GTGTGI GTGTAACAATAAATTACTACCAGT CAAAAAAAAAAAAAA (SEQ I D NO  69)

protein sequence MIEQETLALLEVKRSDSPEKSSPQALVPNGRQPEGEGGAESPGA
ESLRVGSSAGEBRIR BOAEDGE. DSTVSEAATL PWGT GPOPSAPFPDPPGARDI EPBPP/US2012/029479
ESEPL TKL EEL PEDDANL L PEKAARAFVPI DLQCI ERQPQEDL| VRCEAGEGECRTFM
PPRVTHPDPTERKWAEAVVRPPGCSCGECGSCGDREW RAVASVGAAL I LFPCLLYGA

YAFLPFDVH
VEI HRRYVA
RSERGEGY(
NO. 70)

2(TM GD )
GGAAGTCT(
GGCCTCCTC
TGCAGGTGA
COGTGTTA/

Tr ansl at ed
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Translated protein sequence

MGSPGMVLGLLVQIWALQEASSLSVQQGPNLLQVRQGSQATLVC
QVDQATAWERLRVKWTIKDGAILCQPY ITNGSLSLGVCGPQGRL SWQAPSHLTLQLDPV
SLNHSGAYVCWAAVE IPELEEAEGNI TRLEVDPDDPTQNRNRIASFPGFLEVLLGVGS
MGVAATVWGAWFWGRRSCQORDSGNSPGNAFY SNVLYRPRGAPKKSEDCSGEGKDORG
QSIYSTISFPQPAPRQPHLASRPCPSPRPCPSPRPGHPVSMVRVSPRPSPTQQPRPKGE
PKVGEE (SEQ ID NO: 72)

mRNA Sequence

GGGCACGAGGGCAGAGCCAGTITCCTAGCGCAGAGCCGCGCCCGCCATGAGGGAGATCGTIGCACATCCAGG
CGGGCCAGTGCGGGAACCAGATCGGCACCAAGTTTIGGGAAGTGATCAGCGATGAGCACGGCATCGACCC
GGCCGGAGGCTACGTGGGAGACTCGGCGCTGCAGCTGGAGAGAATCAACGTCTACTACAATGAGTCATCG
TCTCAGAAATATGTGCCCAGGGCCGCCCTGGTGGACTTAGAGCCAGGCACCATGGACAGCGTGCGGICTG
GGCCTTTTGGGCAGCTTITTCCGGCCTGACAACTTICATCTTTGGCCAGACGGGTGCAGGGAACAACTGGGC
GAAAGGGCACTACACGGAGGGCGCGGAGCTGGTGGACGCAGTGCTGGACGTGGTGCGGAAGGAGTGCGAG
CACTGCGACTGCCTGCAGGGCTTCCAGCTCACGCACTCGCTGGGCGGCGGCACGGGCTCAGGCATGGGCA
CGCTGCTCATCAGCAAGATCCGTGAGGAGTTCCCGGACCGCATCATGAACACCTTICAGCGTCATGCCCTC
GCCCAAGGTGTICGGACACGGTIGGTGGAGCCCTACAATGCCACACTGTCGGTGCACCAGCTGGTGGAGAAT
ACAGACGAGACCTACTIGCATCGACAACGAGGCGCTCTATGACATCTIGCTTCCGCACTCTGAAGCTGACAA
CGCCCACCTACGGGGACCTCAACCACCTGGTGTCCGCCACCATGAGTGGGGTCACCACCTCGCTGCGCTT
CCCGGGCCAGCTCAATGCTGACCTGCGCAAGCTGGCGGTGAACATGGTGCCCTTCCCGCGCCTGCACTTC
TTCATGCCTGGCTTCGCGCCGCTCACCAGCCGCGGCAGCCAGCAGTACCGGGCCCTGACCGTGCCCGAGC
TCACCCAGCAGATGTICGACGCCAGGAACATGATGGCCGCCTIGCGATCCGCGCCATGGCCGCTACCTIGAC
CGTGGCCACCGIGTTCCGCGGGCCCATGTCCATGAAGGAGGTGGACGAGCAGATGCTGGCCATCCAGAGT
AAGAACAGCAGCTACTTCGTGGAGTGGATTCCCAACAACGTGAAGGTGGCCGTGTGCGACATCCCGLCCCC
GCGGCCTGAAGATGGCCTCCACCTTCATCGGCAACAGCACGGCCATCCAGGAGCTGTTCAAGCGCATICTC
CGAGCAGTTCTCAGCCATGTTCCGGCGCAAGGCCTTICCTGCACTGGTTCACGGGTGAGGGCATGGATGAA
ATGGAGTTCACCGAGGCGGAGAGCAACATGAACGACCTGGTATCCGAGTACCAGCAGTACCAGGATGCCA
CCGCCAATGACGGGGAGGAAGCTTTTGAGGATGAGGAAGAGGAGATCGATGGATAGTCGGAATAGAGCCG
CCCCAACTCAGATCCTACAACACGCAAGTTCCTTICTITGAACCCTGGTGCCTCCTACCCTATGGCCCTIGAA
TGGTGCACTGGTTTAATTIGTGTTIGGTGTCGGCCCCTCACAAATGCAGCCAAGTCATGTAATTAGTCATCT
GGAACAAAGACTAAAAACAGCAGAGAATTGCGGGTTICTACCCAGTCAGAAGATCACACCATGGAGACTTT
CTACTAGAGGACTTGAAAGAGAACTGAGGGGCCACAAAATAARACTTCACCTTCCATTAAGTGTTCAAGCA
TGTCTGCAAATTAGGAGGGAGTTAGAAACAGTCTTTTTICATCCTITIGTGATGAAGCCTGARATTIGTGCCG
TGTTGCCTTATATGAATATGCAGTATGGGACTITGAAATAATGATTCATAATAAAATACTAAACGTGTGT
CTTCAAAAAAAAAAAAAAAAAAA (SEQ ID NO: 73)

Translated protein sequence

MREIVHIQAGQCGNQIGTKFWEVISDEHGIDPAGGYVGDSALQL
ERINVYYNESSSQKYVPRAALVDLEPGTMDSVRSGPFGQLFRPDNF IFGQTGAGNNWA
KGHYTEGAELVDAVLDVVRKECEHCDCLOGFQLTHSLGGGTGSGMGTLLISKIREEFP
DRIMNTFSVMPSPKVSDTVVEPYNATLSVHQLVENTDETYCIDNEALYDICFRTLKLT
TPTYGDLNHLVSATMSGVITSLRFPGQLNADLRKLAVNMVPFPRLHFFMPGFAPLTSR
GSQQYRALTVPELTQQMFDARNMMAACDPRHGRYLTVATVFRGPMSMKEVDEQMLATIQ
SKNSSYFVEWIPNNVKVAVCDIPPRGLKMASTF IGNSTAIQELFKRISEQFSAMFRRK

AFLHWF TGEGMDEMEFTEAESNMNDLVSEYQQYQDATANDGEEAFEDEEEEIDG (SEQ ID NO: 74)

TYROEP | 7305 | MM 198125 | Homo sapiens TYRO protein tyrosine kinase
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GGEEGET CTGCGEEECCCCAGGGACGECT CTCCT GGCAGGCACCCAGCCAT CTCACCCTGCAGCTGGACCCT G
TGAGCCT CAACCACAGCGGEEECGTACGT GTGCT GEGECGECCGTAGAGAT TCCTGAGT TGGAGGAGECTGA
GGGCAACATWOGARAUDCT TTGI GGACCCAGAT GACCCCACACAGAACAGAAACECEATRUGAZETT TC
CCAGGATTCCTCTTCGT GCT GCTGGEGEGET GGGAAGCAT GGGT GTGGCT GCGAT CGT GTGGEGT GCCTGGT

TCT GGGCIJCGCCGCAGCT GCCAGCAAAC—IGGACT CAGGT AACAGCCCAGGAAATGCATTCT ACAGCAACGT

86

SUBSTI TUTE

‘(‘(‘A(?(‘AmmAAAAm TCCCCAAAGTICCCGAGAGCGAGTIGAGAGATCCCAGGAGAC

\GACCCI CIZCCCACIZCCCACIIICCCIII@&&I@@@‘WAI GGJ CAGGGICTCT CCT AGACC

VVV\\J\I\II |VVWVV\V|W\4 Y Yo \JI\J\\J\\J\I\JWW\J\\J

ACKR eeeee TOCAEECACAE CEHLONOCE
PAGCA "T! A Ae-- Aeengg AR 3 e lr AT 'ére'éi' "? ’-@ﬂ‘ e

m@%@@E@@%@I@G@Q@%@&H%&%@@M@&ﬁ%@%&%&@G
MIMA@’&T ﬁ@'ﬁé@@AAA

CT GT Aﬁc‘l&@é&@@é&'ﬁ@ﬁcﬁ‘u@@l&mﬁﬁﬁ
MAAAAARABASSALI G SEQACDRNGI GATAJC TCAATAMSIC ad e dC oA BICE AT CS B BE@ITCET

MGSPGWLGEL LVQ W@A%WNE}LC@W%WCTGAGAGACCAGACCGCTCCCCAATACTCT
QVDQATAWERL RVKYIREBAE AR INICESE A CEREERESWINDSIHETCL B By 75)
SLNHSGAYVCWAAVE! PEL EEAEGNI TRL FYPBSERFENERETASESESIE VL L GVGS

|\/GVAA| V\M‘ \AE\AI:DDQ(‘(YDF\SG\‘!SPG\IAEVQI\I\II VDDD(‘_ADI(I(Q %(}:_(}(\D(D(‘

Q8! YSTSFRQPAPRCPHE @§E¥§F 558%?? PKVGEE( SEQ 1 D
NO 72) TUBB(:, pryr m)apl ntubul’ l%ﬁUBEG) MRINA
Sequence T
GGGCACGAE 9 see IGA& eCACA
CGGGCCAGIG C.
GGCCGGA! @A@AA&QAACGTCTACTACAATGAGTCATCG

| CTCAGAAATATGTGCCCAGGGECCGCCCI GG GGACTI AGAGCCAGGCACCAT GGACAGCGTGCGGTCl G
GGCCTTTT(IIJJAG@I¢cdmxmzaazrGmmyvmstT@A@@ﬁﬁﬂmzzmgasmcaﬁen FGGGC
GAAAGGGCA 5
CACTGCGA(

CGCl GCTCA

GOCCAAGGT

ACAGACGA( @& u
CGCCCACC1ACGEEER@EE@E&&E&@E&QEH&%@ﬁ@@gaeﬁﬁlﬁﬁﬁwﬁﬁﬁﬁﬁQﬁ@@ﬁ@@&@ﬁ&ﬁ@@ﬁ@TT

| TCATGCCT
| CACCCAG(
CGT GGCCA(
AAGAACAGT.
GCGGECCTHA

CGAGCAGTT

ATGGAGI TG,
CCGCCAAT(C
CCCCAACT(

TGAE GCACT

GGAACAAA(
CTACTAGA(
| GTCTGCA/
TGTTGCCTT
CTTCAAAA/
MREl VH Q4
ERI NVYYNE
KGHYTEGAK
DRI MNTES
| PTYGDLN
GSQQYRALT

SKNSSYFVE
AFLHWFTGE

\GCT %Wmm%%ma@m&é@ TO

CCACAGEAC d% \GLACCAGLAGRACCACA
AACCEEACEAREIERE TGS A ICAACACIZACAT CAT EdAT ACTASEAR TAGALICCG
TAGAT CEEACAACACCEAAGT TACTTCET GAACEETGET CCCTOCTABECTATGEECETCAA

GG TTAATIGETGTTCETGTEEECTCOEFCACANAT GCAGECAACT CAT GFAATFAGTCAT CT
FACT AARAACHGEACAGAATFEOBCE T CHACECAGTFCAGAAGA TEACKUCAT GEAGATT | T
BGACT TEAARGAGKACTGATIBEASCACAARATRARCT | CACCTICCCATIAAGTE TCAKGCA
AT TAGAECEACT TACARRCAR CT1 T 11 CATCET T ST CATCARCCE TEASAT THCCG
ATAT

ARARAE (SETEAG 0 SR 8. e sonce

AGQCGNGY VML SR BIBAR G A TCAGT TCCTACAAGCACACAACCTCCATC
SSS@MMAtMDbcEE@MD&MRSﬁBE@@;E@E&ﬂEt IV ATNNSelelg NI Nele
L VDAVEANRK ECEEIOGCLQEE QG T S GEETGSEGMEI ¢ttt SK REEERR cAGTTTAAAACA
VPSPKVSBTAVERY RKCT L SVEOHVENT DET YEICRINEAL ¥R @FRATKL T GCCTTTCTIGTC

AL VSATW@#ITF SL@FP@.%ADLTRK{TAWWPF{@WWAWWW gi:é?;‘iﬁg fTii

TGTGAGACTTCA

ﬁGﬁ@ )

TYROHP 1
SUBSTI TUI

AA@@TI%AMS 7

305 N%ﬁuﬂ:ﬁ%é?ﬁTmﬁ@rA%%G@ﬂéT%X@A@fﬁ%@fﬁﬂi‘é&%@
'E SHEET (RUCE 26) VWO

2012/ 1TZ29T00PCT/ US20127/ 029479

88
SUBSTITUTE SHEET (RULE 26)



bi ndi ng protei n(TYROBP), transcript variant nRI TA nRNA Sequence
AGACTTCCTCCTTCACTTGCCT GGACGCT GCGCCACAT CCCACCGGCCCTTACACTGTGGTGT CCAGCAG
CATCCGCGCCWQAIRAGHBEACT TGAACCCT GCAGCAGGCT CCTGCT CCT GCCT CT ECTEBSIBEATBTAAG
TGGTCTCCGT CCT GT CCAGGCCCAGGCCCAGAGCGAT TGCAGT TGCTCTACGGT GAGCCCGEECGTGCTG
GCAGGGAT CGT GAT GCGAGACCT GGT GCTGACAGT GCTCATTGCCCT GGCCGT GT ACT TCCT GGGCCGGC
TGGTCCCT CCCGEEEUGACABEI FEEGEAGTUGA A
TCAGGAGCT CCAGCETCAGACS FEUCGATGT @A@@@W@W@@WWWW GA
WT(AT@%?WW@WAW%&?W%@WTW@MW@%T
TCCAACT nei' A G : A

A A t ; A( AevA iﬂ ‘A‘ ggﬁT(rr
CCFAAAATAAACAT ACS ‘gﬁf‘ ‘W '@fﬂg\; 9"1 W&%‘L :ﬂ I a‘!‘ (o) (;‘Ee&él at ed
protein sequengﬁgAG DESK U [ iﬁv el "e‘ AO»!&% CeTAC

G VMELVUTVLI %AW;EJ@&Q@MM&%@A@&E&E¥%@MMX&AG@GM@%WK( SEQ
| D NGO 76) Honorsapicensa X danaianrfaacdirrgacerdyercat TAGACT TGTATTTAGAGCG
TGTCACTTCCTCTGAACTGTTACTGCCTGAATGGAGTCCTGGACGACATTGGGTTTTTCCTCTAGGAGAA
TACAAGCCTTAATAAACAATACTATTTAGCAAAAAAAAAAAAAAAAAAARAMARALA (SEQ ID NO: 77)

Translated protein sequence

==

MSATSVDTQRTKGQDNKVQONGSLHQKDTVHDNDFEPYLTGQSNQ
SNSYPSMSDPYLSSYYPPSIGFPYSLNEAPWSTAGDPPIPYLTTYGQLSNGDHHFMHD
AVFGQPGGLGNNIYQHRFNFFPENPAFSAWGTSGSQGQQTQSSAYGSSYTYPPSSLGG
TVVDGQPGFHSDTLSKAPGMNSLEQGMVGLKIGDVSSSAVKTIVGSVVSSVALTGVLSG
NGGTNVNMPVSKPTSWAATASKPAKPQPKMKTKSGPVMGGGLPPPP IKHNMDIGTWDN
KGPVPKAPVPQQAPSPQAAPQPQOVAQPLPAQPPALAQPQYQSPQOPPOTRWVAPRNR
NAAFGQSGGAGSDSNSPGNVQPNSAPSVESHPVLEKLKAAHSYNPKEFEWNLKSGRVE
ITKSYSEDDIHRSIKYSIWCSTEHGNKRLDSAFRCMSSKGPVYLLESVNGSGHECGVA
EMKSPVDYGTSAGVWSQDKWKGKEDVOQWIFVKDVPNNQLRHIRLENNDNKPVINSRDT
QEVPLEKAKQVLKIISSYKHTTSIFDDFAHYEKRQEEEEVVRKERQSRNKQ (SEQ ID NO 78)

mRNA Sequence

GCGGCCGCAAGCACGGGGGCGAATCCCCGCTGGGTCGAGGGCCTGAACGGGAGCCAATCGAGCAGCCGAG
GCTACTGCCAATCACGCGGCTCCCTCCAATCCCACCCGTGCCATTTCCAAAATCTCGGTICCCACTGTIGCA
GCTCAAATGTIGGTIGTTCACTCTGCCAATCGCTGGAGGATAGAGTGGGAACAGGAATAAGCAGAGTTAAGA
GGCCAGGACAAAAGAAGTTAAAGAGCGCCCAATACATACATGTITTTTGAAGGCGGGCAGAGGGAATAAAG
TCCCCCCAGTGAGGGTCTATGGGCCTGATTGTGTAGTTCTGATGGAGCCCCCTTTGAGCAAGAGGAACCC
GCCAGCGCTGAGATTAGCGGATTTGGCAACGGCTCAGGTCCAGCCGCTTCAGAATATGACAGGCTTCCCG
GCGCTGGCCGGCCCGCCCGCCCACTCCCAACTCCGGGCCGCCGTCGCGCACCTCCGCCTGCGGGACCTGG
GCGCTGACCCCGGCGTGGCCACCACTCCGCTCGGACCCGAGCACATGGCCCAGGCGAGCACGLCTGGGCCT
CAGCCCTCCCTCCCAGGCGTTCCCGGCACACCCGGAGGCTCCGGCAGCCGCCGCCCGTGCTGCAGCCTTG
GTCGCGCACCCCGGCGCGGGCAGCTACCCCTGCGGCGGGGGCAGCAGTGGCGCGCAGCCCTCCGLCGLLCCC
CGCCCCCAGCCCCTCCTICTTCCTCCCACCCCTTCACCCCCTCCCCCTCCCCCGCCTCCTICCTCCTICCTGL
CCTCTCGGGCTACACCACCACCAACAGTGGCGGCGGCGGCAGCAGCGGCAAAGGCCACAGCAGGGACTTC
GTCCTCCGGAGGGACCTTTCCGCCACGGCCCCCGCGGCGGCCATGCACGGGGCCCCGCTCGGAGGGGAGC
AGCGGTCCGGCACCGGCTCCCCCCAGCACCCGGCCCCGCCTCCCCACTCGGCCGGCATGTTICATCTCCGC
CAGCGGCACCTACGCGGGCCCGGACGGCAGCGGCGGCCCGGCGCTCTTCCCCGCGCTGCACGACACGCCG
GGGGCCCCAGGCGGCCACCCGCACCCGCTCAACGGCCAGATGCGCCTGGGGCTGGCGGCGGCAGCGGCAG
CCGCGGCGGCTGAGCTGTACGGCCGCGCCGAACCGCCCTTICGCGCCGCGCTCTGGGGACGCGCACTACGG
GGCGGTTGCGGCCGCAGCGGCGGCCGCCCTGCACGGCTACGGAGCCGTGAACTTAAACCTGAACCTGGCG
GCTGCGGCGGCCGCAGCAGCGGCCGGGCCCGGGCCCCACCTGCAGCACCACGLCGLCLCGLCCCCGGLGLLGL
CGCCGCCGCCGGCGCCCGCGCAGCACCCGCACCAGCACCACCCCCACCTCCCAGGGGCGGCTGGGGCCTT
CCTGCGCTACATGCGGCAGCCAATCAAGCAGGAGCTCATCTIGCAAGTGGATCGACCCCGACGAGCTGGCC
GGGCTGCCGCCGCCGCCGCCGCCGCCGCCGCCGCCGLCCGCCACCGLCCCCCGGLCCGGLGGLGCCAAGLCCCT
GCTCCAAAACTTTCGGCACCATGCACGAGCTGGTGAATCACGTICACGGTGGAGCACGTGGGAGGCCCCGA
GCAGAGCAGCCACGTCTIGCTTCTGGGAGGACTGTCCGCGCGAGGGCAAGCCCTTCAAGGCCAAATACAAG
CTCATCAACCACATCCGCGTGCACACCGGCGAGAAGCCCTTTICCCTGCCCTTTCCCCGGCTGCGGCAAGG
TCTTCGCGCGCTCCGAGAACCTCAAGATCCACAAGCGTACTCATACAGGGGAAAAGCCTTTICAAATGTIGA
ATTTGATGGCTGTGACAGGAAGTTTGCCAATAGCAGTGATCGGAAGAAACATTCCCATGTCCACACCAGT
GACAAGCCCTACTACTGCAAGATTCGAGGCTGTGACAAATCCTACACTCACCCAAGCTCCCTGAGGAAGC
ACATGAAGATTCACTGCAAGTCCCCGCCACCTTICTCCAGGACCCCTTGGTTACTCATCAGTGGGGACTCC
AGTGGGCGCCCCCTTGTCCCCTGTGCTGGACCCAGCCAGGAGTCACTCCAGCACTCTGTCCCCTCAGGTG
ACCAACCTCAATGAGTIGGTACGTTTGCCAGGCCAGTGGGGCCCCCAGCCACCTCCACACCCCTTICCAGCA
ACGGAACCACCTCTGAGACTGAAGATGAGGAAATTTACGGGAACCCTGAAGTTGTGCGGACGATACATTA
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(YTHDF1), nRNA YTHDF1 54915 NM 017798
GCGT GCACCCT GACGCCGCGCAGI CTCGT CCCCT GCCGECCECCGT CECCECT GCTGT CGCCECCECCGCC
GCCAT T CGAED CE2AGI00 CCT CAGT GCGT CCGCGT CCCEEECT CACCGCCECT CECBISTHIGOLABEEG
CCCGCECECCCAGCAGCCGCCECCECCECCCEECCEECECCCEEEEAAT TCEECEECEEEECCCEEEECCG
CCCGAGCTAGGEGT GACAGECCCEECCT Al AGGEEAGECCCGAGCCEECEEECECCCCEECCCCECGTCTA

MRNA Sequence

GITGITCAT

AAATGGTT(
AATCAGAGT
TTCCTTACT
CGGACACGCI
AACAACATCE
GGTCTCAA(
TGGCACGGT
CTGGAGCA(
TCGTCAGC/
AAAGCCGA(

GAACCATGTCEEICATCAGEEICEACATCCAGRGAMRCNAANGEAUTAAGAT RAT ABAGTACA
LGT TACATCAGAACCATACKCT TCATCACAAT GACTT FEACCECTACCT FACFGIACALT CA
M@WW@WW CCACCT AT TACCEECEETCEATT BGAT

_gﬂ T, )

ATAGAAGAAATTCAAGTGCTTTCTTTTTCCTATATGTTTTTTTTTTTTTATCTGAATTCTCAGATACTGC
CTCCTAACTGIGTCCAAACTTCTTGTIGTAATAAAGAGATTICIGTTTTCGATCCTAAGTICTTTGGGATGC
CAACATTCACAGTCAAGTCTTGAGGAGGTGTGATGATGGCATCATGCCTATTTTTITTIGGAAAGCTGTITGT
TTTTAAAACAGGCCAACACCTICTTTTATACTGTTIGTATCAGCCTTTTAAAAAGTCTATTITITCAATGCCT
GAAACTGCATTTTAATGCATTITTCTTCCACCTGAGCACTGAGCACACCARAACTGGAATCCATTTGAAAAT
GACAGTGTGIGAAGTGTATGATTTACATTAAAAGAGGGGAGGGAGTTGCCATACATATTAAAAATTTTTA
AAAGGTTTATAGTTACCACCAAACACTGATGAATGTGTGACCTTTGCCAGAGCTGTCAAGCTAGGATAAA
AAAGGTCAAGGACCTAGGACAATAACTCTTAGTICGATTTATTITCGGTTGGTACAACACATCICCTGIGC
AAAATGTAGTCCATCAGAAACATCCTACAGATACACTAAAGAGCACTAATTTATCCTTAGAGACCCCGAA
GACACCCCCTCCCCAGGGTTTIGTAGARATTTGTITITIGIGIGCTIGTGAGTGGTTGATGTAGTCTTGTCATT
GTTAATAACTTIGTATGTGAACACTATTATTTGTACAGTTGAATTAATTTATTTTCAGACATCATCCTITTT
TTITTTTTICTITCCTGGAAGAGTTCAAAGCACACCAAAGAATTATATTATACATTTTGGTGAAAGATTGTC
ATTTATGATCCATGGTITTATTTAAAAAAAAANGGAAAGAAAATGGAAAAATATATTTTTAAGCTTACTIG
AATGAACAACGTAATGTGAAAACCAAGACTCTITCCTIGCATGICTITTITTTGCATTGTGTIGATAAGATTAT
ATATAGTTTATAGATATATTATATTACTAGTACAGTGCATGGTGCTIGTCACTTGGAAAGCCTTTICAATGT
TGTCTTCAGATTGTIGTGATGAATATGAAACATGCAGACCCTCCTTTATAAAGAAAAAGACCTTAAAACT
TGAATATGAGATAATTTTACATTTTAAAAGTTTATTTGATTTTCATATTATTCACTTTCAAAGCCCTTIC
AAATAGAAAAGGTATGAACTTTTIGGGGGGATAATTTATGTATCGTAAACTTATTAGAACARAATATTICCT
GATGTATAATGAGTTIGITTITATTTATACAACTITITICAATGGTAGTTTGCACTATICTTTATTATGCTAC
AGGTTTATTTATTATGAAACAAAGGAATATGTATTTTATGTATITTACCATGCATAGGTTAACTICTTIIGC
CACAGATTTATIGGTTCTTIGATACACCTAAAATAAAAAAAAATGTGTACCTCCAATAGAGAGCAAGCAAG
AATGATTATGAAGTAACAAATTTAATAAAGGTATICITGTTATTATTAAAAAAAAAA (SEQ ID NO:

Translated protein sequence

MFLKAGRGNKVPPVRVYGPDCVVLMEPPLSKRNPPALRLADLAT
AQVQPLONMTGFPALAGPPAHSQLRAAVAHLRLRDLGADPGVATTPLGPEHMAQASTL
GLSPPSQAFPAHPEAPAAAARAAALVAHPGAGSYPCGGGSSGAQPSAPPPPAPPLPPT
PSPPPPPPPPPPPALSGYTTTNSGGGGSSGKGHSRDFVLRRDLSATAPAAAMHGAPLG
GEQRSGTGSPQHPAPPPHSAGMF ISASGTYAGPDGSGGPALFPALHDTPGAPGGHPHP
LNGQMRLGLAAAAAARAAAELYGRAEPPFAPRSGDAHYGAVAARAAAATHGYGAVNLNL
NLAAAAAAAAAGPGPHLQHHAPPPAPPPPPAPAQHPHOHHPHLPGAAGAFLRYMRQPI
KQELICKWIDPDELAGLPPPPPPPPPPPPPPPAGGAKPCSKTFGTMHELVNHVIVEHV
GGPEQSSHVCFWEDCPREGKPFKAKYKLINHIRVHTGEKPFPCPFPGCGKVFARSENL
KIHKRTHTGEKPFKCEF DGCDRKFANSSDRKKHSHVHTSDKPYYCKIRGCDKSYTHPS
SLRKHMKIHCKSPPPSPGPLGYSSVGTPVGAPLSPVLDPARSHSSTLSPQVINLNEWY
VCQASGAPSHLHTPSSNGTTSETEDEEIYGNPEVVRTIH (SEQ ID NO: 80)
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GGGCCT G CATGEEEEGT GEECTGCCCCCT CCACCCATAAAGCATAACAT GGACAT TGECACCT GGGATA
ACAAGGEECCT GT GCCGAAGGCCCCAGT CCCCCAGCAGGCACCCT CTCCACAGGCTGCCCCACAGCCCCA
GCAGGT GOV CAGRARUNCCCAGCACAGCCCCCAGCT TTGECI CAACCGCAGT AT EAGASIIN ABCAG
CCACCCCAGACCCGCTGGGT TGCCCCACGCAACAGAAACGCGECGT TTGEECAGAGCGCGAGEEECTGECA
GCGATAGCAACT CTCCTGGAAACGT CCAGCCTAAT TCTGCCCCCAGCGT CGAATCCCACCCCGTCCTTGA
AAAACT GAAGGCT GCTCACAGCTACAACCCGAAAGAGT TTGAGT GGAAT CTGAAAAGCGEECGTGTGITC
ATCATCAAGAGCTACT CTGAGGACGACAT CCACCGCTCCATTAAGTACT CCATCTGGTGTAGCACAGAGC
ACGGCAACAAGCGCCTGGACAGCGCCT TCCGCTGCAT GGGEGECCCGTCTACCTGCTCTTCAG
CGTCAATGGCGAGT GEGCATTTTTGT GEGGT GGECCGA CCCCCGT GGACTACGGECACCAGTGCC
GGGGTCTGGTCT % GI GGAAGCGCGAAGT TTGATGT CCAGTGGATTTTTGT TAAGGATGTACCCA
ATAACCAGCT f GGAGAATAACGACAACAAACCGGT CACAAACT CCOGGGACACCCA
GGAGGT GCCCTTAGAAAAAGCCAAGCAAGT GCTGAAAATTATCAGT TCCTACAAGCACACAACCTCCATC
TTCGACGACTTTGCTCACTACGAGAAGCGCCAGGAGGAGGAGGAGGT GGTGCGCAAGGAACGECAGAGT C

GAAACAAACAATGA TaTAAAACA
e ST G e e e

GTTGATTTTTGCCOAATesaARtY agsantsbtasettbsreat ey rsad stertrasphisgtde T NEAGT CA
CTAATAAAGGAGT AI‘ETE‘[EE‘BT&EB%%@M@CAATCAGACT GATCTAATGTGAAATGTAAG ATCCTTA
AAAACAAAGCATCTATTTTGECAGAAATTGTGTTCTTAAATTCAGTCATTTGATATTCTGTGAGACTTCA
TATTTCTCATCCCTTTATJMTTHTMMW@MM RGROAT TOAGACTATT

O A IS SIS A T

of expression of the biomarker is indicative that er1bu11n an analog thereof, or a

S —

pharmaceutically acceptable salt thereof, will be effective in treating said subject.

2. A method for determining whether eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof, may be used to treat a subject having breast
15  cancer, the method comprising

assaying a sample derived from said subject to determine the level of expression
in said sample of a biomarker selected from the group of biomarkers listed in Table 1,
wherein a low level of expression of the biomarker is indicative that eribulin, an analog
thereof, or a pharmaceutically acceptable salt thereof, will be effective in treating said
20 subject.

3. A method for predicting whether eribulin, an analog thereof, or a
pharmaceutically acceptable salt thereof, may be used to treat a subject having breast

cancer, the method comprising

25 determining the level of expression of a biomarker selected from the group of

biomarkers listed in Table 1 in a sample derived from said subject, and

predicting that eribulin, an analog thereof, or a pharmaceutically acceptable salt
thereof, will be effective in treating a subject having breast cancer when said sample is

determined to have a low level of expression of said biomarker.
30

4, A method for determining the sensitivity of a breast tumor to treatment
with eribulin, an analog thereof, or a pharmaceutically acceptable salt thereof, the

method comprising
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| TTI CAAATTTGGCAGACACTTTTTTTTI TTI TTI GAAAATCI TTCCTI CCAGATCTGTTGOCCACTGAA
CAGCCACCOEDGEATIGAON GT CCTGGT GTCCGAT TGRGCT GGAT GGTGT TGGGGCATGABSIGH BEAGGA
ACTGGAAGGTGCTTI AGGTCTGGT TCAGGGTCGGGCAI TCTTI GTI GTI TGCACATCTTTTTAAAI TTI A
CACCTTTTCTTAAGAATI CTAATGCCGTCTTAAG TTI TATACCAATAATGCTGAGCTTTAAGTG AGGA
TCTGGTAGTACAGACAGT GTGATGGATGATGCTGCTGGT TGTAAATTTCATCGTGTGTGTCTAATTTTTT
| TCCTGTTGAAI GGGTAAAMACAAAA %AAACE# TT|. TAGAAGAI WTT GGA
ATGAGGGACCGTTGAGC AT e GAC
GCTCCAGCGCC! GBAREGHGBABET GCTOITGnAGAGRATF CORTACOETFOCTAGKGHESABACEET| TCl G
AAAACTACTTGCT ATTTAGAGOG
TGTCACTTOCTCTOR RO PACT B TS S A AT S P ek s

| ACAAGCCT TAAT AAAGAGETACTA T AR 0 spialp sAhIeXAAAAA (SEQ | D NO 77)

Transl ated protein sequence IVBAI SVDTQ?TKGQDNKVQ\IGSLHQ(DTVHDNDFEPYLTGQSNQ
SNSYPSMSDPYL SSYYPPSI GFPYSLNEAPWSTAGDPPI PYLI TYGQL SNGDHHFMHD

WDGOPGEHSDTL SKAPCVNSUEGI KI GV SS BTV CEVDRSIRI RISt reamert

NGG NVNVPVSKPFShAAABKRMIBIOR KiddoR SCRYMBGERE RRBRY Kb GRWENcof, the
KGPVPKAPVPQQARSROAAP CRANAQPL PAQPPAL AQPQYQSPQRPPQTRAVAPRNR

determining the level of expression of a biomarker selected from the group of
10 biomarkers listed in Table 1 in said tumor, and

identifying said tumor as being sensitive to treatment with eribulin, an analog
thereof, or a pharmaceutically acceptable salt thereof, when there is determined to be a

low level of expression of said biomarker in said tumor.

15 6. The method of claim 4 or 5, wherein a sample of the breast tumor s

obtained from a subject having breast cancer.

7. A method of treating a subject having breast cancer, the method
comprising
20 identifying a subject having breast cancer in which a biomarker selected from the

group of biomarkers listed in Table 1 has a low level of expression, and

administering a therapeutically effective amount of eribulin, an analog thereof, or

a pharmaceutically acceptable salt thereof, to said subject.

25 8. A method of treating a subject having breast cancer, the method

comprising

assaying a sample derived from said subject to determine the level of expression
in said sample of a biomarker selected from the group of biomarkers listed in Table 1,

and

30 administering a therapeutically effective amount of eribulin, an analog thereof, or
a pharmaceutically acceptable salt thereof, to said subject when a low level of

expression of the biomarker is detected in said sample.
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NAAFGQSGGAGSDSNSPGNVQPNSAPSVESHPVL EKL KAAHSYNPKEFEWNL KSGRVF

| | KSYSEDDI HRSI KYSI WCSTEHGNKRL DSAFRCVESKGPVYL L FSVNGSGHFCGVA
EMKSPVDYGV82AQMBINK\V\KGKFDVQN FVKDVPNNQLRHI RLENNDNKPVTNSRDT/US2012/029479
QEVPLEKAKQVLKI | SSYKHTTSI FDDFAHYEKRQEEEEVVRKERQSRNKQ ( SEQ |1 D NO: 78) Hono
.sapieno Sic fam | nenber 5(odd-paired honol og, Drosophila)(1C5), nRNA 51 C5
85416 N14_033132 mMRNA Sequence

GOGGCOGCAAGCACGGGEGGECGAAT COCOGCT GGGT CGAGGRECCT GAACGGGAGCCAATCGAGCAGCCGAG
GCTACTGCCAAI CACGCGGCTCCCTCCAATCCCACCCGTGCCATTI CCAAAATCTCGGTCCCACTGTGCA

CCCCAGOACAAARGARG TArn e A T TS AR ‘anc
GGCCAGGACAAAAGAAG TAAA [ cee | AAAG
TCMCAGTGAG@@P@FNT&M@FWT@T@FMWYWT&EA&&CUTTGA&AAGA&EAA&C
GCCAGCGCTGAGAT TAGCGGAT TTGGRCAACGGCT CAGGT CCAGCCGCTTCAGAATATGACAGGCTTCCCG

GCGCT CTCCCAACT CCGEECCECCGET CGCGCACCT CCGCCT GCGEGACCT GG
GCCCT

CAGCCTCOCT COATI TO AL

acceptable salt thereof.

11.  The method of any one of claims 1-3 or 6-8, wherein said subject has
10 been previously treated with eribulin, an analog thereof, or a pharmaceutically

acceptable salt thereof.

12. The method of any one of claims 1-3 or 6-8, wherein said breast cancer is

an Estrogen Receptor (ER) negative breast cancer.
15

13.  The method of any one of claims 1-3 or 6-&, wherein said breast cancer is

a Progesterone Receptor (PR) negative breast cancer.

14, The method of any one of claims 1-3 or 6-8, wherein said breast cancer is
20  a HER-2 negative breast cancer.

15.  The method of any one of claims 1-3 or 6-8, wherein said breast cancer is
an Estrogen Receptor (ER) negative and Progesterone Receptor (PR) negative breast

cancer.
25

16.  The method of any one of claims 1-3 or 6-8, wherein said breast cancer is
an Estrogen Receptor (ER) negative and HER-2 negative breast cancer.

17.  The method of any one of claims 1-3 or 6-8, wherein said breast cancer i3
30  aProgesterone Receptor (PR) negative and HER-2 negative breast cancer.
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CGCCCCCAGCCCCTCCTCTTCCTCCCACCCCI TCACCCCCTCCCCCTCCCCCGCCTCCTCCTCCTCCTGC
CCTCTCGGEECTACACCACCACCAACAGT GECEECEECEECAGCAGCGEECAAAGGECCACAGCAGEGACTI C
GT CCT CCCaaGm2ACT 100 CCGCCA T GCACGGGEECCCECTISAHEAGLIZENGC
AGCGGT CCGGCACCGECI CCCCCCAGCACCCGECCCCGECCT CCCCACT CGECCEECATGI TCATC CCGC
CAGCGGCACCT ACGCGEGECCCEGACGECAGCGEECEECCCEECECT CTTCCCCECAECT GCACGACACGCCG
GGGECCCCAGGCGGECCACCCGECACCCGEC CAACGECCAGAT GCGLCT GEEECT GECGECEECAGCGECAG

CCGOGGCGGCTGAGCTG ACGRD ( Cl ACGG
en".’eu ""‘“ .‘m cn:-i': AW%?M c‘-‘bcc;

GCAGAGCAGCGACGT CTCE TCTES M HaAGT
T OOOOGCT LRI T AAAGRT SCOPRA
| CTI CGOGOGCT {hA RESRET ¢ ARK AT

ATT! GATGGCT GTGACAGGAAGT TTGCCAATAGCAGT GAT CGGAAGAAACAI TCCCATGTCCACACCAGT
GACAAGCCCT ACTACT GCAAGAT TCGAGGCT GT GACAAAT CCTACACT CACCCAAGCT CCCT GAGGAAGC

AGTEE00CCO0CCT! GTCeerTd S &%@@%&é}%@%&%
ACCAACCT CAAT GAGPEGT ARGTIKE &

10 level of expression.

21.  The method of any one of claims 1-8, wherein the level of expression of
at least 4 biomarkers selected from the group of biomarkers listed in Table 1 have a low

level of expression.
15

22.  The method of any one of claims 1-8, wherein the level of expression of
at least 5 biomarkers selected from the group of biomarkers listed in Table 1 have a low

level of expression.

20 23. The method of any one of claims 1-8, wherein there is a low level of

expression of said biomarker as compared to a control.

24. The method of claim 23, where said biomarker is not expressed at a

detectable level.
25

25.  The method of any one of claims 1-8, wherein the level of expression of

said biomarker is determined at the nucleic acid level.

26.  The method of claim 25, the level of expression of said biomarker is
30  determined by detecting cCDNA.
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ACGGAACCACC! CTGAGACT GAAGAT GAGGAAATI TACGGGAACCCTGAAG TGTGCGGACGATACATI A 89
SUBSTI TUTE SHEET (RULE 26) WD 2012/ 129100PCT/ US2012/ 029479

GAATTTAT WO BARTANDAAT AAGTGAAMTAATAAGT GGGAG CCl TGGACCACAPCTTAMITIRAGACA
AT GCOGAGCCT GAGACAAACCCGT GACT CAGACT TGCCACCGGGT CTAATTAGCCCTATTTATTCAGTAT
GAAACCCTATGGTGTTTGTACATTTAATTAATTTAATTAAGATATTTGGGCTTTTTTTTTTTTTTTTCTT
MMAACAMCAAAMA@ACCAAGCTGGAGTGTACATTGCAGGAGGATGGGGCTGGGGGCAAATTGTA
CCAAGGAAAATGAAT AGTTAAT T TATATATATATATATA
TATATACATATATATATA ATTA 1"“19%04 m %&ﬁ(ﬁ‘ﬁ&%@& ETTAACA
CAGCACCAAGGCCOHEMGRA L HECOAGAGIGECT GIRMNAAT GOCTTTGACACCATACCATGGGCTGCTT
TTGAGCCTCCTTGT TGGACCCTAAT TCTGCCAAGGCCTCTTGATTGTAAACCACACACCTGCTGCATTGC
CAACAGATCCTGT TCCGTACCTGTGTCCAAAAACAT TTGTAAAAACCCTTTGAGT TTAATATTTGTAATT
TTTAATTTCCACTCTTTTATTACTGATCTTAGCT TAATACAATATTTTTATACAGGATTATTTCTTCAGT
ATCCTACTGTGTGATTTTARAAARS sttt At inincSTthakerahoh proreseiar Afrem s eadsT GTGAT
TGTTCAAGCABAAGTGHA GCTGCAAAAGACAACT GTGAAACTGTGATATTTTATAAA
ATAGAAGAAATTCAAGTGCTTTCTTTTTCCTATATGTTTTTTTTTTTTTATCTGAATTCTCAGATACTGC
CTCCTAACTGTGTCCAAACTTCTTGTGTAATAAAGAGATTCTGTTTTCGATCCTAAGT TCTTTGGGATGC
CAACATTCACAGTCAAGTCTTGAGGAGG GTGATGATGGCATCATGCCTATTTTTTTGGAAAGCTGTTGT
TTTTAAAACAGGCCAACA@CTCTTHG']AM@ME‘MAWHB&MT@%PMM@E@AT‘EH‘KI‘IS@MTH@CCT

GACACTGTGTGA e e e A R AL kT

AAAGGT TTATAGT Fharractmn ACAD e it Greamt QA Oe T Tean RS T I ARGEFAGGATAAA

AAAGGT CAAGRA ﬁ@ﬁ%&%«@ﬁﬁsm TlNsidl Word T CHoR T \h¢d CCTGTGC
AAAATGT AGT CCATCAGAAACAT TACACTAAAGAGCACTAAT TTATCCT TAGAGACCCCGAA
GACACCCOCT CCOB/Restes FEPAGRCTTGTCATT

GTTAATAACTTGTAJ@%MA@MHATTTGTACAGTTGAATTAATTTATTTTCAGACATCATCCTTTT
TTTTTTTCTTTCCTGGAAGAGT TCAAAGCACACCAAAGAATTATATTATACATTTTGGTGAAAGATTGTC
ATTTATGATCCATGGTTTATTTAAAAAAAAAAGGAAAGAAAAT GGAAAAATATATTTTTAAGCTTACTTG
AATGAACAACGTAATGTGAAAACCAAGACTCTTCCTGCATGTCTTTTTTGCATTGTGTTGATAAGATTAT
ATATAGTTTATAGATATAIFAT AT ActhedT AaAGTEOTORT GETETTACTE G GIDTFPCAATGT
TGTCTTCAGAET GL LG AL AT ATGAAAGAT BeARAGORTGCT TTAT AAAGAAAAAGACCT TAAAACT
TGAATATGAGATAAT TTTACATTTTAAAAGI TTATTTGATTTTCATATTATTCACTTTCAAAGCCCTTTC
AAATAGAAAAGGTATGAACT TTTGGGGGGATAATTTATGTATCGTAAACT TATTAGAACAAAATATTCCT
GATGTATAATGAGTTGTTTTATTTATACAACT TTTTCAATGGTAGT TTGCACTATTCTTTATTATGCTAC
AGGT TTATTTATTAT GAANCAAAGSARTIAT Gf AdilBDAW el The Tphéseifs GOAd peateTnlABETEESdT TGC

CACAGATTTATTGGL.TCTTGATA GCAAG
AT G AT CAAGT A AR T A R e e e MR RARAT e B0, 7)
Tr ansl at ed pr@hﬁmm sequence MFLKAGRGNKVPPVRVYGPDCVVLMEPPLSKRNPPALRLADLAT
AQVQPL ONMT GFPAL AGPPAHSQL RAAVAHL RLRDL GADPGVAT TPLGPEHMAQASTL
GLSPPSCAFﬁmHPEAPAAAARAAALVAHPGAGSYPCEEESSGAQPSAPPPPAPPLPPT
PSPPPPPPPPPPPAL SGYTTTNSGCGGEGSSGKGEHSRDFVL RRDL SATAPAAAVHGAPL G
GEQRSGTGSPQHPAPPPHEAGVAI sméowﬁmsc@h@mﬂmm@é&pwq@@mdmg

kEGQVRL &Wﬁﬁﬁgam Y (ol CAAA MY A\ @Eﬁg@b’%lﬂedy, a hyman
KQEL| CKW DPDELREY BRSO G NS Dl FECTOHEC VRIS OFEBRy.  Fab, Faby,

GGPE@SHVCJ:V\EWGIBREG&PE KSAKY Kiffildidly RV HTeGEIKRERCR FaGlEky/ ARRBEMLantibody, and an

Kl HKRTHT GEKPFKCE CKI RGCDKSYTHPS

SLRKHWKI HCKSP @g%gﬁﬁ@@g@@gﬁ%@gﬁﬁp@ﬁ@?@gﬁgP STLSPQVTNLNEWY
VCQASGAPSHLHTPSSNGTTSETEDEEI YGNPEVWRTIH (SEQ I D NO 80) 90 SUBSTI TUTE SHEET
(RULE 26) CLAIMS What is clained is: 51. A nethod for determ ning whet her
eribulin, an anal og thme@fod oPElaitn PN INETERE W AnERddly Yor @fﬁfg@rpﬁﬂdﬁh fr dnt t her eof ,
may be used to at. a subj ect haV|ng breast cancer, the net conpri si ng
det ermi ni ng tH r?g éﬂ’gﬁ expression of a biomarker sel ect ed fron1the gr oup
of biomarkers listed in Table 1 in a sanple derived fromsaid subject,
wherein a low | evel 10of expression of the biomarker is indicative that

eri bul i n, gn anal og, tenealu P PIRRTRGSH! A br BRESPYARLL AR, t or oof

will be ef ective in treat q

det er mi ni ng wkar¢péis leheled withp, labghscipatall frgmtthﬁ&r@mfconwlna0%@&1@&@@&@ cally
acceptabl e 5a'b‘ioﬁhhﬁfe?@%hroﬁ%ﬁ/ho?@lab‘e‘ieéjﬂlfoi;bp%l%@ébeﬁam e%%}mehlﬁyél ng breast
15cancer, the nethod conpri sing assaying a sanpl'e derived from said
subj ect to determ ne the | evel of expression in said sanple of a biomarker
selected fromthe group of biomarkers listed in Table 1, wherein a | ow

| evel of expression of the biomarker is indicative that eribulin, an anal og
t hereof, or a pharmaceutically acceptggle salt thereof, will be effective

in treating said 20subj ect. met hod for predicting whether
erlbulln an analog théleSTYEHTﬁﬁﬂﬁﬁEﬁﬁBéﬂﬂEQéDIy acceptable salt thereof




obtained froma subject having breast cancer. 7. A nethod of treating a
subj ect having breast cancer, the nethod conprising 20identifying a subject
havi ng brwabixaswmer in which a bi omarker sel ected frompChasgeiQopI4cd

bi omarkers listed in Table 1 has a | ow | evel of expression, and

adm nistering a therapeutically effective anount of eribulin, an anal og

t hereof or a pharnaceutically acceptable salt thereof, to said subject.
258. A nethod of treating a subject having breast cancer, the nethod
conpri sing assaying a sanple derived fromsaid subject to determ ne
e nouel of express Ok el s SRRPLCw Rl Bl BRPAShSFhGeLER rom the
group of biomarkers'lis e & 30adm nisterin

t her apeuti cal |b;olwlfeét,stdet¢éma¢fﬂizymsm@fa teshpigug sehscted from s gﬁ@lptch@&ﬁél@g of e a

phar maceut i Ca|1ﬁ1%u§&§s%gtaapés%r§lﬁbttan£19§§ @‘Pefdwlﬁlﬁ‘lu%kﬁy StiuRSiuoieiy.a | ow | evel
of expression of t

i.omarker is detected in éUBSTI TUTE
SHEET (RULE 261}1mu9\19r@2€1>1t2‘ﬁ0112?f&]éé’fﬂ@?/dﬂﬂ‘éﬁml??f@?@@% sigf, ?ﬁ@@%@@l&%ce&ﬁ@ one of
claims 1-8, whgmahdasdah €E@IIAN MISAILIsgRihMuapcEptakd thamatdcti@fangri bulin is
eribulin mesyla y one of clainms 1-3 or 6-8, wherein

oni 4 subj ect  AEERBRIREE SPEUPS0er @M ated wit h oribul i, an anal og
thereof, or a pharmaceutically acceptable salt thereof 11. The

met hod of any one of clainms 1-3 or 6-8, wherein said subject has 10been
previously treatedyyt r [ a eaQF ; utically
accept abl e salt thg?gornﬁr&QBHOFgmanﬁ Qﬁ&@@ ghﬁ?ﬁﬁ&wm'#gﬁgﬁﬂﬁfggﬁg 1-3 or
6-8, wher €iln damyNgsssex selectedifont the groalhccegl@m&ﬁleﬁé@ mlbvml(lmcqaegat. ve
breast cancer chddiluminescencd Buorbf@idBBtMDEmiaésc@iay, fRORs@hceGloRkiPRioda8d0r 6- 8,
wherein said breast cgﬁper is a Progesterone Receptor (PR) negative breast
cancer . imeZ eSO IHEIEYSE®eof any one of claims 1-3 or 6-8, wherein said
breast cancer is 20 a HER- 2 negative breast cancer. 15. The net hod
of any one of clali 1- an Estrogen
Receptor (ER) negatl vergﬁ § %d%fd&ﬂﬁ%ﬁgﬂ aﬁﬂ%lgﬁﬁ@@éﬁ&%ﬂi%@hhglbreast
cancer. 255 lmmunmayw@cteﬁlé‘moﬂie SIOUR LRSS ﬁﬁleetmhfrmﬂtmn@scﬂma 8, wherein
said breast capgfludifedflobhd AIRTLRECRRIAM (R egat i ve and HER 2 negalive
breast cancer. nmet hod of any one of clainms 1-3 or 6-8,
wherein said breast cancer |s 30 a Progesterone Receptor (PR) negative and
HER- 2 negative breast cancer. 93 SUBSTI TUTE SHEET (RULE 26) WO

2012/ 129100PCT/ US28R.2/ OR284nkthod B dityerneref didishs 043, amM§&maemhaﬂhah@B 1-3 or 6-8,
wherein said breast c .S an eptar negative,
Progest er one Augabees Teary chigRPr VR SRR S Reg o ot cact cancer

519. The nejhod of any one of clainms 1-8, mhereln at |least 2 biomarkers

sel ected fromthe group of biomarkers listed in Table 1 have a | ow | evel of

expr essi on 320 THagn MRk ROLaiRf 352 RWcreiR Shefuidis &Lk ¥BRLFI N the

| evel of expression of at |east 3 bi onarkers sel ected fromthé group of
bi omar kers | i sPesitingoftdgndelymphagamapleyiy. aofiedid, Mppledspraesgs, sputum, - o1
The net hod of aanfluidoellcefed GomiaEopty.8, wherein the |evel of expression of at
| east 4 bi omarkers sel ected fromthe group of biomarkers listed in Table 1
have a | ow | evel of expression. 15

25 40.  The method of any one of claims 1-3, 6 or 8, wherein the sample

comprises a tissue, or component thereof, obtained from said subject.

41.  The method of claim 40, wherein said tissue is selected from the group
consisting of breast tissue, connective tissue, lymphatic tissue, tissue obtained from a

30  biopsy and tissue obtained from a lump biopsy.

42.  The method of claim 40, wherein the tissue is breast tissue or a

component thereof.
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22. The nethod of any one of clains 1-8, wherein the | evel of expression of
at least 5 biomarkers selected fromthe group of biomarkers listed in Table
1 have a wowol2meiooof expression. 2023. The nethod of amrgTaseoief2eh7ai s
1-8, wherein there is a |low |l evel of expression of said bionmarker as

conpared to a control. 24. The nethod of claim 23, where said

bi omarker is not expressed at a detectable |evel. 25 25. The net hod
of any one of clains 1-8, wherein the | evel of expression of said bionmarker
is determned at the nucleic acid | evel. 26. The nethod of claim

cona. o4 SupsTi TUTE srenr Thioref ufh Gt BB i bRed PGSR Bl o ot

27. The netho@ompﬂ®$bmm¥25ue@ﬁé | evel of expression of said biomarker is
determ ned by detecting nmRNA or m RNA 28. The nethod of claim
25, the level of expression of said biomarker is 5 determ ned by detecting
DNA. 29. Th 0 25, wh rein . the |evel f ex si on of
sai d bi omarker is teﬂ@? §1§995§PH8 b2 W@&ﬁﬂégﬁ@“gﬁp%E%ﬁamﬁr‘ﬁﬁ@ﬁe gr oup
consi sting of bpakyiesrasks. chain reaction (PCR) anplification reaction,
reverse-transcriptase PCR anal ysis, 10 quantitative reverse-transcriptase
PCR anal ysis, Northern bl ot analysis, RNAase protection assay, digital RNA
detection/ quantitation, and conbi nations or sub-conbi nati ons thereof.

30. The nethod of 4ny Sl nesthod lofanymng oflaini dreir A-8; wherbia vail swfeckigpr essi on of
15sai d bi omar kehqi quflet erm ned at the protein level. 31. The nethod
of claim30, wherein the presence of the protein is detected using an

anti body o antigen binding fragnent thereof, which specifically binds to
the protein. 20 32. The nethod of clain131, wherein the anti body or
anti gen bindi ng fragnenAkhhaqﬁ@ﬁamg“ﬁah@ﬁmbmHﬁﬁmmmbgamgmﬁwpaconsisting of a
muri ne anti bod unan zed ecific

anti body. a i HraraeY sfShme Seandeot R b R AN e hedif BRRL  poay,
avi ner, versam@dymﬂnénabmpwmma.donaln antlbody, and an 25anti gen bi ndi ng
fragnent of any of the foregoing. 33. The nethod of claim 31,

wherei n the ant i botbpgests fairdeicgamingithede vegofaxpigrianol e hwmager iseeqtestfeinetie 3034,
The nethoq5ofgﬁhgbpm§§mka@gga!ﬁngﬁ1aﬂhlbody or antigen binding fragnent
thereof is labeled with a | abel selected fromthe group consisting of a
radi o-l abel, a bi otmsnnét@b@for ud of e qirephedierirbel eribalid, lab efidiRéreot] @hel , and

an enzyne- Iabe STI TUT T RUL 2

3015/ 150500 PCR MG gSrATe STty Te5hE Rk V\QEF%% Suiegli gy 188 Cher ei n t he
| evel of expresseon of said bi omarker |s determ ned by using a technique
selected fromthe group consisting of an i Mmunoassay, a western bl ot

anal ysi s, a radi oi munoassay, i munofluorinetry, S5immnoprecipitation,

equi libriumdialysis, inmunodiffusion, el ectrochenil| um nescence i mrunoassay
(ECLIA), B0 SA ass&y, iThnkHopegriyry aberciaisnhamsserivaly ageatablestli ¢fat i ons or
sub- conbi nat i @ABulinNEERAfin mesylate, 36. The nethod of claim 35, wherein the

i munoassay is a sol ution-based 10 i munoassay sel ected fromthe group
consi sting of electrochem | um nescence, chem | um nescence, fluorogenic

chem | um nescence, fluorescence polarization, and tine-resol ved

fl uorescence. 43. 37Thekivef cleinivid wbéreialtial reagf, fovdeerreinimgtiiedeveivfiinoassay i s
a sandw ch 15i

o1 oot ocher | Goy Haag an g oRERAEt S pidhE Bridiuiguiu TABizh bl bmarker
chem | um ngscence. 38. The nethod of any one of clalns 1-3, 6 or 8,
wherein said sanple conprises a fluid, or conponent thereof, obtained from

said subject. 20 49 TRt of OGN, Qﬁ&eﬁﬁhe@%&%’eﬂ‘f&&leteﬂﬂﬁfm@'tﬁé IE\Q@OF luid is

selected fromthe gro onsi stin cystic
fluid, nippl eeé@mS%apgﬁl, Bl lsgﬁtpgaffﬂr aalﬁ@fmg&fq@t)rc%rqc Wbﬁﬁ%f??a bi opsy.

2540. The nethod of any one of clains 1-3, 6 or 8, wherein the sanple
conprises a tissue, or conponent thereof, obtained fromsaid subject.

41. The method of §(§ ai ”i*h%%t o¥‘ﬁ§1ﬁned6“wﬁ9rklﬁ tﬁe r§a§glé§tf Fde?eﬁkﬁﬁ%‘ﬁfé 164ePgp t he group
consi sting of breaSt tissue, connec¢tive tiIss I Ssue, tissue
obt ai ned ﬁWonﬁé@B@Kbpéﬁ@VﬁmﬁdwtBgsw@moﬁta|ned fron1a | unp bi opsy.

42. The nethod of claim40, wherein the tissue is breast tissue or a
conmponent thereof.
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nmet hod of claim42, wherein said conponent of said breast tissue conprises
breast tiweueixebios. 544. The net hod of claim43, wherei RCTAISdoROLRNSE tiSSue
cells are circulating breast tunor cells. 45. The nethod of any one
of claims 1-3 or 6-8, wherein said subject is a human subject. 10 46.
A kit for predicting whether eribulin, an analog thereof, or a

pharmaceutical ly acceptabl | t reof , may be used to treat .g subject
havi ng br east cancgﬁ, t Skﬁiof 8318%¢ﬁ§§g§ompn¥ng reagenﬁsg(gﬁgmnéngfaoql&a‘éfa rm ni ng

the |l evel of expplessinanulgtcta bi omar ker sel ected fromthe 15group of

bi omarkers listed in Table 1; and instructions for use of the kit to
predi ct whether eribulin, an analog thereof, or a pharmaceutically
acceptabl e salt thereof, nay be used to treat a subject having breast
cancer. 2047.The ki3 oflhekgiokelais 46, Authe cmprsingheantfalcamplecal |y accept abl e
salt of eribulin is eribulin nesylate. 48. The kit of claim46, wherein the
r eagent for determ ning the | evel of expression of the biomarker is a probe
for identifying a null nmutation in the biomarker. 25 49. The kit of
claim46, wherein the reagent for determning the |evel of expression of
the biomarker is a probe for anplifying and/ or detecting the biomarker.

50. The kit of claim46, wherein the reagent for determi ning the | evel of
30expression of the biomarker is an antibody. 97 SUBSTI TUTE SHEET ( RULE 26)
WD 2012/ 129100PCT/ US2012/ 029479 51. The kit of claim46, further
conprising reagents for obtaining a biological sanple froma subject.

52. The kit of claim46, further conprising a control sanple. 5 98
SUBSTI TUTE SHEET (RULE 26)
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