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cell cycle), which is regulated by a series of cell cycle and transcription factors. One
set of cell cycle transcription factors, the E2F transcription factors, have been shown
to play a crucial role in regulating cellular proliferation by integrating the activity of
the cell cycle machinery with that of the transcriptional apparatus in a manner that
contributes to the timely expression of genes required for cell cycle progression and
proliferation (Lam, E., et al., Curr Opin Cell Biol 6, 859-866 (1994); Dyson, N.
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(2002) 11:859-64; Philips, A C, and Vousden, K H.
Apoptosis 6, 173-182 (2001)). [0005] Cyclin

E- associ ated ki nase activity has been shown to be
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activities are regulated at multiple levels, including the synthesis and binding of
cyclin D, both inhibitory and activating phosphorylation events, and the
association/dissociation of inhibitory molecules called Cdk inhibitors (CKls) (Sherr
(1999), supra). Cdk proteins are inactive unless they are bound to the respective
cyclin partners. Upon binding, each cyclin-Cdk complex is further subjected to

negative and positive regulation through specific phosphorylations. Further negative



famlies, the C p/Kip (Cdk2/kinase inhibitor protein)
and the Ink4 (inhibitors of cyclin-dependent kinase
4) inhibitors, both of which restrain cell cycle
progression by specifically and coordinately binding
to Cdk conpl exes controlling A and G/S phases.
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SUMMARY OF THE INVENTION

[0010] In one aspect, there is provided a method of inhibiting proliferation of a

cell, comprising modulating activity of TRIP-Br.

[0011]  In another aspect, there is provided a method of treating a proliferative
disorder in a patient, comprising administering to the patient a molecule capable of
modulating activity of TRIP-Br in a proliferating cell of the patient, wherein the

proliferating cell is associated with the proliferative disorder.

[0012] In a further aspect, there is provided a molecule capable of modulating



pharmaceutically acceptable diluent. [0014] In still a
further aspect, there is provided a nonocl onal

anti body directed against TRIP-Br. [0015] In a

further aspect, there is provided a nethod of

identifying a nodulator of TRIP-Br conprising
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to decoy peptides for 24 or 48 h, assayed for BrdU
i ncorporation with a colorinmetric ELISA assay; B:
results U20S cel |l s, exposed to varying doses of
%Bi@@ Q@B%QOQ%?@HE PéfA‘é’rlHGS i ncorporation with a
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&r In the figures, which illustrate, by way of example only, embodiments of

the present invention,

[0018] TFigure 1 is A: an autoradiogram of an immunoprecipitation assay of
KRIP-1/TRIP-Br; B: a graph depicting luciferase assay results of U208 cells treated
with the decoy peptides;

[0019] Figure 2 is A: fluorescence micrograph of U20S cells treated with FITC-
labeled *SCR, *Brl and *Br2; B: measurement of peptide internalization efficiency

by flow cytometry;

[0020] Figure 3 is A: a graph of the results of a B-galactosidase/luciferase assay
of U20S cells co-transfected with pCMV/B-galactosidase and the indicated luciferase

reporter plasmids; B: agarose gel of RT-PCR analysis on total RNA for dhfr, cyclin-E,



determ nation using a Coulter(r) cell counter and cell

counts of cells stained wwth trypan blue; [0022]

Figure 5is A cell cycle distribution profile of

asynchronous popul ati ons of U20S cells exposed to

ei ther vehicle (DMSO or the indicated decoy peptides
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expression of cyclins A D and in whole cell
B8Rt s derived from U20S cel |s exposed to decoy
peptides; B: sem - quantitative RT-PCR anal ysis of

M@@ cely; se. i c i
quanéI i t g‘?‘\’/?%%—%(d{lshgﬁglg%gi}é %Ipﬂ g?%’?@‘?;‘sﬁ?‘&t‘iﬁ%‘dSég%%Uﬂos cells
exposak & eithdrnEsutiitemnidel dmt 24 H2@Sd&RyERdptillec b1l 48 @ dinh; B:

Wit h wi t hout d/ or cycl ohexi m de (CHX);
V@%"Z‘@%ﬁcﬁiaﬁﬁg’?@fﬁgﬁf@w&%ti ¢ di agram depi cting the
role of TRIP-Br integrator function in E2F-dependent

[00R4] cy Bliguner Dds @sshrorin Bxp8QbA plofigelioe UEDS Sehs rdéeased from
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RAPPRAOS PR OF ferRcRaep e 8Icare Bl dEvoX SR AEssalBRLB: protein
FRBLShL 0, Sy 58 RO, B2 LADLAUAUEIY 8065t ackone
(Felguleg dlpRe/cielins Eniand) INVIGdR2v errBSfedP@R thaaGyAM sboundary by
erforned on, sup-,_conf| yent -38 cells serum staryed

B35 T nogbergtly UG I Ven AemeR Byl aie col Syele; C:
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axenpaws presence of cyclin E/Cdk2 over-expression (left panel) or in the absence or

presence of decoy peptide treatment (right panel);

[0025] Tigure 8 is A: western blot analysis of expression of cyclins A, D and E in
whole cell extracts derived from U20S cells exposed to decoy peptides; B: semi-
quantitative RT-PCR analysis of U20S cells exposed to decoy peptides; C: semi-
quantitative RT-PCR analysis of cyclin-E and Fbxw?7 expression in sub-confluent

U208 ER-E2F-1 cells grown with or without OHT and/or cycloheximide (CHX);

[0026] Figure 9 is a schematic diagram depicting the role of TRIP-Br integrator

function in E2F-dependent cell cycle progression;



[0029] Figure 12 is A viable cell counts of
sub-confluent W-38 cells serum starved for 72 h,
transfected with DNA enzyne and then re-stinul at ed
with serumfor 72 h; B: photographs of cells fromA
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t um B: western blot (WB)
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B duind ransiectesd WithDNA sizdrepid) the jexpreseios plaspids engeding the

E[Qﬁerdcgﬁ JalP-Brl; [0036] Figure 19 is a plot
accesslC HI it ua{/er sus resi due nunber of human TRI P-

BrI [0037] Figure 20 is a CLUSTAL W(1.81) multiple
Blﬁ%]éncel*lailn‘egﬂlﬁelonfselhuqamtltan@ Rﬁtﬁ(éRTleaBlSBr to assess CCNE
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starved for 72 h;

[0032] Figure 15 is A: BrdU incorporation determined by colorimetric ELISA
assay on sub-confluent PMEF cultures (TRIP-Br2™* and ); B: viable cell count
analysis of sub-confluent PMEFs serum-starved for 72 h and then re-stimulated with
serum; C: semi-quantitative RT-PCR analysis to assess CCNE expression in wild-type
(+) or TRIP-Br2 null (-) PMEFs;

[0033] Figure 16 is a schematic diagram of regulation of serum-inducible cell

cycle progression by TRIP-Br;

[0034] Figure 17 is a plot of antigenicity versus residue number of human TRIP-

Brl;



[0040] Figure 23 is western blot analysis of an
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FLAG TRIP-Brl, imunoprecipitated with a novel nouse
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accumulation by abrogating the cell cycle regulatory activity of cyclin E/Cdk2. This
in turn may lead to Geminin deregulation and progressive cellular sub-diploidization.

The cyclin E deregulation may be attributable to the down-regulation of Fbaxw?7, a

prew? ubiquitin ligase (E3)

gene encoding the Fbw7 receptor subunit of the SC
responsible for targeting cyclin E for proteolysis. Fbxw?7 is identified herein as an
E2F-responsive gene. The inventors have determined that TRIP-Br proteins appear to
be involved in mediating the proper execution of one or more regulatory steps

upstream of cyclin E/Cdk2 in the mitogenic cell cycle signaling pathway.



bi ndi ng protein (Suginoto, M, et al., Genes Dev 13,
3027-3033 (1999)). TRIP-Br2 was |later discovered as a
honol ogue of TRIP-Bri based on structural and

functional honology to TRIP-Brl (Hsu et al., supra).
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Bi ochem Sci 20, 56-59 (1995); Capili, A D., et al.

[EP{EH 20"1“11(%L ?1150use7 71“R(Ig% })(;mTRIP—Brl) protein was first isolated in a yeast
two-hybrid screen designed to identify proteins that interact with the composite plant
homeo domain (PHD)-bromodomain of the transcriptional co-repressor KRIP-1
(KAP-1 or TIF1[B) (Flsu, S.LH., et al., EMBO J 20, 2273-2285 (2001); Kim, S.-5., et
al., Proc Natl Acad Sci USA 93, 15299-15304 (1996); Le Douarin, B., et al., EMBO J
15, 6701-6715 (1996); Moosmann, P., et al., Nucl Acids Res 24, 4859-4867 (1996)).



Marnorstein, R B., et al. Gene 272, 1-9 (2001)). For
exanpl e, the tandem PHD zinc finger and bronodomain
of KRIP-1 has been shown to form a cooperative unit

that functions to target the histone deacetylase and
chromatin renodeling activities of the NuRD conpl ex,
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%el ngqi On As used herein, TRIP-Br refers
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vbo.TRI P- Br t hat possess the transcriptional
integrator activity of TRWBr. [0053] A polynucleotide

fmﬁ;m@qb@pﬁﬁl ?@%h SrARICDE, stbife f's{?c%'i{@—lcg%éingﬁ (C9¥4-His-
S onol ogous er sequence | et
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t%e‘ﬁté@&‘é SStha ra efdd®tbed WRgHE 8Rabromodomain. These protein-protein

interactions have been implicated in the co-regulation of E2F-dependent transcription

(Hsu et al., supra).

[0051]  Thus, there is provided a method of inhibiting proliferation of mammalian
cells, which involves modulating the transcriptional integrator activity of the TRIP-Br

proteins.

[0052]  As used herein, TRIP-Br refers to any member of the TRIP-Br family,
including TRIP-Brl and TRIP-Br2. TRIP-Br family members possess a “PHD-



notifs. In alternative enbodi nents, optimally aligned
sequences nmay be considered to be substantially
identical (i.e. to have substantial identity) if they
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been nutated at one or nore amino acids, .incl udi ng
443 the proeqty fossingflarity method of Pearson and Lipman, 1988 Proc. Natl.

Acad. Sci. USA 85: 2444, and the computerised implementations of these algorithms
(such as GAP, BESTFIT, FASTA and TFASTA in the Wisconsin Genetics Software
Package, Genetics Computer Group, Madison, W1, U.S.A.). Sequence identity may
also be determined using the BLAST algorithm, described in Altschul er al., 1990, J.
Mol. Biol. 215:403-10 (using the published default settings). Software for performing

10



del etion nmutations, but still retains the

transcriptional integrator activity of TRIP-Br. A

vari ant or derivative therefore includes deletions,
including truncations and fragnents; insertions and
additions, for exanple conservative substitutions,
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[0056] The term “cell” refers to a single cell, a plurality of cells or a population of
cells, unless otherwise indicated herein. The cell may be any cell in which
proliferation or division is desired to be inhibited, including a cell that has lost the

ability to undergo cell cycle arrest or apoptosis. The cell may be a cell in culture or it
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deat h by apoptosis or other nmechani sns of cell death.

I nhibiting may be perforned in vitro or in vivo.
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I [

B BRI IR IR R B! B P TRAPERToRY whick
TP, Bofintthaets TRitR- ©Br ef@ﬁma:eitlegjtdleatpmgtessrcmgimﬂud}mg dnealttelacuon
del eted, replaced, interrupted or, |n sul t .
qu%b@?ﬂﬁﬁ&l?WOd?@%‘g IBferacng regian P k;}gﬂ?gg%ﬁﬁ&@sgwcgptwn
& dnEn g '%GP@ GARLI e ﬁlcﬁm@f broﬂéﬁ&ﬁlhfﬁn %odtﬁ%&z o includes
protein I s"TRIP-Br, or a fragment of TRIP-Br, that is
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functional TRIP-Br. “Substantially decreased” and “substantially less” refers to
levels of expression of TRIP-Br or functional TRIP-Br that are, for example,
approximately 50%, 45%, 40%, 35%, 30%, 25%, 20%, 15%, 10%, 5% or 0% of the
levels of expression of functional TRIP-Br that would occur in an unmodulated cell.

Such genetic modification includes a modification of a nucleic acid encoding TRIP-
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winsidtiongiR Pe@lified ané clpﬁzplrzed[‘@m@g] thencdlnande nibddi pessesses the
e T QR ek e PRBH BE R R i, B Tptiona

heegadtyr MBRkEGUbETRIRBr. CIMMREL eS coibtt i rwhItHRSTR B protein is
bi ndi ng of the PHD-bronpdonai n interacting region o?
mm PrBjOt RrpRS b yaBslAEH népldes], tnst-transisionaly tm@glfled or localized
t [
OB . OSEREE Rl QR0 L L MR Suc
gcﬁﬁﬁ@]mdﬂ]ﬁcmmmﬂuﬂhm maded mo@afpakgl teafellbei tngnsdeba mr@dsense
t ernal | o a cel for active, or
BT OBttt B rolesniing (57 eBougs P heralduf BRI Apolecule
thhe i€ hhscrib& frofX EPYRIP-Bf dehe RBdHhalifmo faRl&iMR! bor reduced
nol ecule, it nmay be solubl € in the cell nenbrane  and

lfwgt@bl Qf the Priatrentchigt. cluch genetigroenslifBgasion nfiyther giludes
ﬂ‘? g% al#e c%ll tQ Exla clrx'ﬂg Br pr&{ aans%g)a%:ﬁ %f%% é@AX@;kNA) molecule

its transpor
ﬂhﬁﬁmﬁ‘gﬁﬁta tﬁgﬁ’ BR\ehe transatht] nesdtthgr i cnod itredbtid)eor reduced
nod Iator to_be taken %ﬁaby specific target cells. For
E30tbie8 of thee Mbdtl 08 ey be nodified to include a

gal actose residue to increase 13 uptake of the

I?@@Q;lat 9h sée BBPAdiIREHEEHe t@ﬁsdr%u@ﬁ GhikP@tbrifndddn of TRIP-Br is
844,319, which is herein f i ncorporated b

meddpied ey wmvétrlatat inyadegple. t ﬁﬂlenﬁ@dulatcmrmma;beb@y molecule that

included. . in a bi t.er,. ncre ses. of
e Bt bhaase By B9 By PR POR PR R N FSeion of
‘ERFaps théieb §iddig: nsomwtatgetr of thePHIDPRSHOBoNAIR AALActing region
peptides_and proteins to cells

L| posone deliver
hlwéwg OIFREHGIRE éé%ﬂ%@@ﬁ?r%%%ﬂ &0 ithtarggg
6,372,720 and US 20030108597, which are incorporated
ﬂ;?gg%‘ N BYe HESRIROCHay bE AQGHle bﬁb&ﬁg aerheed ﬂﬁa’ilali)t fea cell, for

ator is a peptlde encodi ng the sequence of
example by active or passive transport into the cell, or by diffusion into the cell. For

example, if the modulator is a small molecule, it may be soluble in the cell membrane
and thus able to permeate the cell. The modulator may also be modified to include a
transport tag that will facilitate its transport into a cell. Specific transport tags may be
used in order to direct the modulator to be taken up by specific target cells. For

example, the modulator may be modified to include a galactose residue to increase
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t he PHD- br onodomai n interacting region of TRIP-Br,
i ncl udi ng the sequence of the PI-ID bronodomain
interacting region of either TRIP-Brl or TRIP-Br2. The
pepti de nodul ator nmay be a peptide containing a
uenge havi ng 60% 70% 75% 80% 85% 90% 95%

the mgdylator dyohepaRyies. estis deprsibPdiin 37D HdddPn which is
h&glﬁl][i?lggtl o %}E@B ﬁéfﬁlegég Cﬁﬁte %\ﬁ@e 2% &od?ﬁaéor may be included
gt bclrmmﬁleﬂ)ﬁw}ﬂc}pﬁicwnmt drdigdiwdets |m9tﬂke%lﬂlﬂﬁd aptlimdldrby the cell, for
altering the biological activity of that peptide, to
BRI BY rarRsigHaE | e daeduare i qoéipw@pﬁ pER@aratigns, Liposome
Hélf"verfﬁie cﬁﬁitde By E fdt Hs X &Bq’? k%x? ] cpg'cfeﬂxjx%d for example in
equi val e t po ypept es t er’froma porti
Ulhed, 310, 190 aadilib W@ﬂ&ﬂmﬁvhtdheuﬂﬂ%ﬂ@bmmﬂmﬁhmy reference.
i nteracting region of TRI P Br and biol ogically active

j eni c_.frag S eof. by canser iV
Rinetd™ aR SR sheph TR Ohe molids Aesiie enﬂf@éﬂ& equence of
the THSBIbY St i B radGh & re oTHOS TR BL B rincm@ihgftﬁe EéquEH@e of the
substitution of one amno acid for another ven

Pﬂ%brp@wdomamh@temng d@lomhémélqr AR IBtHrd tar ﬂtRIPdhrzc abhdogeptide

PR e TARBHEC ShBeiRER gBloentBar P RPn ot 75%, 807,

B3%e oand, n@sqa,c 96%, r €8 d98% @anodse Ref@yoRd ke PRaSIbSorRbdomain
rel atlve simlarity of side-chain substituents, for

BIEEIING TegiRBi ¢f SRUEBr.cHgnegally. npmeoppdibicatians, and changes can be
I ' .
U R0 e (AR g B O B
Mmt\ydﬁ that peptitie,ne otttaiatd Agwctibmllyl dqpivaddnit p@lypeptide. Thus, the
girrent 0 acjd substitut]

d b
SRaiSH sR AT o SRR SRt palybertideS toat Qe from

ﬁd}ﬁbﬂﬂ of theahfi® &M EefuleAESof WRFIEDIHEmodhAR zﬁl(éizﬁl:ﬁnérx@glon of
di vi ded into non-polar, acidic, basic and neutral

EREsBegnd hplsgicqlyvtive mnumlnagemmfragmm thgreef, by lcenservative

ﬁﬁﬁo Jcrlfl) suE t?cug}{?st éésc 'LQEF% heA%ﬁ thcg ye’ %(Sfén%eqilﬂl%e 2{%51%0 acid

neutr
Gbmsarivat rafasam the @bmﬁiuﬁbxamgeﬁmcaﬂmol auid uge ahb@er at a given
substlt ti a]ge -am no. acid by the correspondin
IBcalineng P"d’“ P‘\‘fﬁ?%@aﬂdﬁeafﬁ?%wﬁ%‘?‘& SUB“rtaIBV‘l dpss of

tﬂ@tiﬁfe%ﬂtymﬁgt%ﬁ ripp Qnalﬁﬁm -sHeNehAfRs %b@@tﬁgg&d of Qfkd arﬁfno acid

amino acid, as well as a conservative substitution of
rgpidiesatainibe raalechn tﬁdatbamabf yelatowcsamﬂmtg ofi sidlegpbnat $ubatitugnts, for

SASRTCIAMLDR B0h0S {AELHdE RSt RALanhag, FatNe, Hla suen
s@bnhan@m rﬁ@j s@bpsshyddl for idsffedt @MHRAunQISNYSTi tBe Peptelle by routine
N- et hy I% yci ne (sarcosine), hydroxyproline, omthine,

@Tl

teitingu R phernative mhqvimaﬁlam mserredoamlpp grifsuhsgitutions may be made
&F%Hya&rh&? 'a?H‘i’eﬂﬁue &hs%?! i eﬁ%[‘ g?%tﬁ%’rﬂ%ﬂﬁg X¥h@! Rk NS here the

eucli ne, norvaline napt h
qmymb dyidalaendiviled Intoermopdine lamkhcabadik't aed néutral classes, as follows:

r%)lgl:egor op%y\(@ ]gnl ﬁfeﬂgﬁe,df yp?%’?oprl]\%gtylaglh%ni%gg, Glu; basic: Lys, Arg,
His; neutral: Gly, Ser, Thr, Cys, Asn, Gln, Tyr. Conservative amino acid changes can
include the substitution of an L-amino acid by the corresponding D-amino acid, by a
conservative D-amino acid, or by a naturally-occurring, non-genetically encoded form
of amino acid, as well as a conservative substitution of an L-amino acid. Naturally-

occurring non-genetically encoded amino acids include beta-alanine, 3-amino-
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fl uor ophenyl al ani ne, penicillam ne,

1, 2, 3,4-tetrahydro-isoqui nol i ne-3-carboxylix acid,

bet a- 2- t hi enyl al ani ne, net hi oni ne sul f oxi de,

honoar gi ni ne, N-acetyl Iysine 2-amno butyric acid,
2-amno butyric acid, 2, di am no butyric_acid,

BLORIATHG 5Ky SRR | prompwetm,v@p%@mm&%%w eAcifk, 4-amino-

g%é eééﬂlecf‘eN rﬁé’tﬁgl%h&gﬁc t&rcoSiRS) l@azﬁf@@xnge%%ﬁﬁ 0t CIEmHme t-

ta-am IC acrd, "an I am no
haﬁytﬁimﬁ@@ﬁﬁjutylgl}sﬂwe Nenbddiisdadcne, tphenpebicimte cgmiphexylalanme

R, R . 2Bl PORHy s "ab ST Agnide, 4-

Ehioﬁpﬁénﬁ&laﬁlﬁbno aglfﬁtor(%)h'eﬁ lQaFHheE J 3'&10% Hen @laﬁifnee‘ 4-
or no amno acid [ 0063] In speC| I C

ﬁnm@ghétmhalsmn@ tpenied oiing, d2,3 é—tarz@vptq -dequingingel-nagrbohdix acid,

PR RIS RSP 0m (3 PO ROEIS ERAD D T B8 mino

Bltyfie amidh foﬁlﬂna_ Elz@rzsra%ld LONGHmihS butyrichRid, ehatioPBétySalanine,

t he nodul at or peptide further conprises a 'sequence
@u@hﬂlabfahn%ehww&emad@mmnm Fysieifuspide epsitom-aningweexanoic

b RSk \PoCagl bl BB A cCauance

derl ved fromthe Drosophl | a mel anogast er ant ennapedi a
dodamnmpmmﬂmﬂnnmﬁ@nh@mamﬂhamﬁummm@a&h@mﬁ&ﬂdéﬁﬁdbnnda

et R R I PSR PERIP Sy Lolwheiie: Sdnany fatnoaid U s s,

Il’ll 1 I E o aci
LT A I ey

. 0065}j Alternatively, the peptide nodul ator
W%e ilncoepbe arbadingmes, dhd meddator fiy gipshtigy sckiding the amino

%Jsig i%&é(%l}elﬁcé g‘i*c?(?ﬁﬁabﬁ LRI %SEQ I{D*ﬁqﬁﬁ?h%h{‘hﬁﬂﬂu TR1p-Br1

o a‘targe

o 'DGEL’BDWDELE&S)I@’[@(EQ D> Nic @i fronstivenam BREGBTA. C
protease cleavage site for recognition by a protease

ress n.the target cel at the tide .
(AT ar d hee cstlRenes nften dvodlbion pgR DT R o omprises
&‘Eﬁléﬁf:e sQE1Pad @ﬁwhﬁ;h%%ﬁreﬁﬁohatmg[s@@@e@ﬂce FaR 8RS the peptide in which
nmodul at or can be synthesized using standard protein

gymmésieé to tt@amiqd astogscadk é01k¢¥@m1¢ thet pracptin sggence derived

u5| ni cal
B et PG s ERhE el Rkl blornt EELRT pyamote
lidvengoerd isdgudnoe tEIEQIKWVEQmRMHKWN- {$EQi mal NO. 3].  Thus, in
di rection, _including using _an autonated pepti

ti de
RAFHEU S | fé’rb‘)dm}ﬁ“fser n&e i vEPgulap| cRapiide b‘iDSF he  sequence
Eﬁ@*ﬂ@t\mﬂémat i K%%%ELEE)?LQEGL@FE wpr §EQ0QD NO. 4] or

cassette enco pept ul at or, using
ER @iidBY HOMR R K VEK KHICHIAGYL- TR IO Hok 4083 [&E@\/ID N@. bhe
art, and described for exanple in Sanbrook et al.

ﬁ)b%g?l) Alternatively, the peptide modulator may be incorporated into a larger
fusion protein in order to increase the stability of the protein and to assist in delivery
to a target cell. The fusion protein may be designed to incorporate a specific protease
cleavage site for recognition by a protease expressed in the target cell so that the

peptide modulator is released from the fusion protein upon entry into the target cell.

[0066] A peptide modulator can be synthesized using standard protein synthesis

techniques as are known in the art, for example using chemical peptide ligation
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Mol ecul ar O oning: a Laboratory Manual, 3d ed., Cold
Spring Harbour Laboratory Press). The expression
cassette can be used in a suitable expression system
For exanple, the cassette may be contained in a

bacterial plasmd and be expressed in a bacteri al
wsthods.fipglhdlipgiseld phase p)@p%/ Jejeyntlindis) umﬂ@aweb@e pepidatindhe C-
@thngy Eedafd\% t%gn%ulpﬁxrecgfég,ggﬁﬁldu%%Lclsalgé ga%ltaglgo%( ﬁ} da synﬁlesxzer

ﬁhtﬂnaﬁ*@éii',ymahacﬁiaﬁ brad®t echeiRhiéygia9rbaagsddatot d@figrdan ex I‘E:SSIOH
chinmeric or _fusion peptide or protein, fromwhich the
prsprited@ il sacqds) be seatide @i*od@i@é%mémsyﬂiﬂd@{cbwéecular biology
o e t 4
T gl UF AT AT PR RY Sl R FATER" oon
Mm@mukaeéﬁdomgg‘f a Anborafooy Mamap|3& al. pConibsging Hgilenr Laboratory

i ¢h e .an i nduci bl roppter re [0067] In
P IR Gapevien i 561 BR P gh o1 1taDls, Ginstsaion. Syste. For
éﬂhﬁﬂ@%é elksdil ﬁ&*"b@\é@ﬁam@& uf¥ %Qﬁdﬂﬁﬁ ;ﬂflsh 1Heang %{1% %(? e:g;/ressed

t he nodul at or, ow ng for uptake

mrﬂebactﬁelal q:eﬂafﬂoawvhghttitsmpcrp@da haidoi'atctrozallﬂvbmed wid purified. The
i.nge ont ai.ni ng or,. br.onod

CRSieRs riseRE gufi B B B eting g aBypdve by patide

@bdiheekdphigniiieas ARirhpiby pRbtiddsr KRt &ra BLekeE Br Rfion peptide

effect its activit such as its transcriptional
PnPEYRiaL diont urteh dﬁe ineptite edy (be reped, tive sretplatbor protease
ep f p I e
RO b A SO BT PEIGH S RUTHES roions
bprtablaliakedd to thé tﬁ{ibhlrbatcﬁlﬁgﬁ aihh efou pafsle @fprémetengidmg tudiich may
@%%%gﬁ cell. [0068]. Alternatively, in other
PR Promeier 5581 ation is achieved using a
mol ecul e capabl e of inhibiting expression of nucleic
E@@B‘?%enfh@ &0 embRiBreBl, \moduli dﬂdéffkgot%m-[@lo%u@int&%%n is achieved
0069] The nol ecul e capabl e i nhi b ng expression
3 e@@émremé theceed] teieaiodglatoTRIvERg forrplakdiof gharpRnptagby the

&4 gnaxgﬁﬁeé @gcﬁg‘ ﬁg&gosrgiz ﬁ?%a&f\imbhiﬁﬁﬁt Zinb ri‘%g%rr A0REhIdY and/or

bragoesiuin e panae i gat alf ZIRIPIBY prowdd, elkdiel@Cﬂeducﬁﬁg’f‘p@bRﬁkmg the
bind to an RNA substrate

ot,%}%that can sel ectivel
lityygh i TRIPER pedein piRi piff Whdchyibentichl &y 1| Baperigtional
125‘3 SROOiLEssE /NGOt Wik ﬁ!%axg%@ﬁ%l of a t Etlé(ﬁglgnclus;on of the

trate at any purine-pyrimdine unct ifo nti ago,
FEene@atin stqueris®, at any §e1@e)e Waich WGWE forl pguide 26@porAirdNA cell,

fgch% s‘he Bptf%g)?ﬁgd i Pgﬁoc%’tt § § E: CLEQC: ihg?alcarri es

out phosphodi ester bond cleavage and two

[opb8] di 2atehivelyh dthankinbaditfeatse aieainyﬂzhlau@ﬂrseachﬁdwed using a
sequence jdenti %% of the arns can be tailored
Heleres ecapaiigl ehenkifiten SERFERA0T | Hgnugleln aed g@tcodm" TRIP-Br,

including a TRIP-Br gene.

[0069] The molecule capable of inhibiting expression of nucleic acid encoding
TRIP-Br, including a TRIP-Br gene, may be a DNA enzyme that targets the transcript
of a gene encoding TRIP-Br. A DNA enzyme is a magnesium-dependent catalytic
nucleic acid composed of DNA that can selectively bind to an RNA substrate by
Watson-Crick base-pairing and potentially cleave a phosphodiester bond of the

backbone of the RNA substrate at any purine-pyrimidine junction {(Santiago, F. S., et
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RNA substrates. [0070] The DNA enzyne will therefore
have conpl enentary regions that can anneal wth
regions on the transcript of a TRIP-Br gene flanking a
puri ne-pyrimdine junction such that the catalytic

PR, NOE P 5 SRR A DB it Fromivand of o distinc

ﬂllﬁatb:brﬁd td@nhienst raaﬂﬁihﬁél%{ldeocéﬁe[l?% €6re@that léﬂﬁfe's R phosphodiester
TRIP-Br protein. In certain enbodi nents, DI\IAP

viage, @@ﬁl@’ﬁéﬁ’bﬂdllaﬁp@aw HémkimRibe- @talwcacmcr ihptsequence
fﬂ@xgﬂﬁ%@ fl{eha?lrﬁc%]g Eﬂl ope tégals ﬁcie gon?éiﬁrtgg AL@ﬁ% ﬁgmg with target

Areied
RNﬂlsmﬁasatédﬂe sequence T TAC CCA ACA GGC TAG CTA CAA

CGA ATA TCA CA[SEQID NO: 6] or T TGC TCAGCAGGC
I D NO. : i n which

@Agﬂﬂn éngAfPNé\deré’me PHb| |ﬂéfa@fe§,thw@ §@anlém@etawr regiens that can

I
EBLEI oI O RAnl G PRALERFEERe [RURE  prippgorimicine
Jjandtjonf sucheshanphe cataiyeicdeord gihths phirarheyhe ichel édlcleave the
ation_nmet hods may be _used to synthesjze the DNA

F%‘?‘ériﬂﬁlaé tl}cd“?ﬂl?“s‘e"fiﬁr% thei B PG Hngﬂe ip Bolpeslaagd popoduce a
fuR@ioadi TRIUBE PEAN. JYEQIHY c

Al ternati vel yB t he DNA engewﬁntsésbg%g[ﬁ%ﬁég%%gzﬁ %é%{gmd o
deaypdbe mm@ratrmmmlwl ketwedidiheoh end| the dhcodduey dfhtbe PBZNA start

S g TR L SR PA (DR S B oI g hce 7 Tac
@EAIACAIGERPI £STDA CASIEER ADA BXATA ¢SEQ IV Kd).: 6] or T TGC
vector. Suitable VI ral vect ors i ncl ude vaccinia viral

CET)@ﬁZf}SEIQ]H? MG 71, in which the
j l.ati Vv, by exposing the
u%ﬁ%l%ﬁé@%&&zndﬁ%%&%% ﬁ%ﬂcg % f?ﬁaﬁ&l&ﬁ: enzyne is
taken up by the cell, and is able to target and
[@0Ehhe EhagRNA anymeansscbﬂt pyntlnaslztth esicglstandard sedhiniqugs known in

d Rl P-
B BeRh PG B R B bap s, Aot et baderedy gy be

ub&C b gliesize @8 MNA ﬂﬁﬁl@dﬁﬂel in th18’ a6 157 Bechidh on a solid support,
m cr.oi njection techniques in which the DNA is directly

HF%‘]“E%% yitigntn qupunaied mucleio aeidr wniheyizen. s hliteraatingdy, the' DNA
I
AR DS ERL A PEnREE LRI Sro B Sl ins

Meezmyme The swcleel avike choleruk mag beicontatied width rDNAUGHTRNA
ra{l vect or, tel[;‘g cell may be inffected with the
VERPLOY JERYFY 199 § e RKRTESH S, (Of isamplee curieal vector.
SGARAB Y RalGfecioninBiukik Q%c@ﬂ&@ REaS b Oind Wieh§ifal 38 LS,
encoding TRIP-Br, including a TRIP-Br gene, may be an

antisense RNA rm! ecule or a small interfering RNA
[Q(}g?faim)lnﬁbqs gatpodiment, the modulation is achieved by exposing the cell to the

DNA enzyme so that the DNA enzyme is taken up by the cell, and is able to target

and cleave a TRIP-Br transcript in the cell, resulting in decreased or no expression of
functional TRIP-Br protein in the cell. Exposure may include transfection techniques,
as are known in the art, or by microinjection techniques in which the DNA is directly
injected into the cell. Exposure may also include exposing the cell to the naked DNA
enzyme, as cells may take up naked DNA in vivo. Alternatively, if the DNA enzyme

is included in a nucleic acid vector, such as a viral vector, the cell may be infected

with the viral vector.
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[0074] The antisense RNA nolecule will contain a
sequence that is conplenentary to at |east a fragnent
of an RNA transcript of a TRIP-Br gene, and which can
bind to the TRIP-Br transcript, thereby reducing or

h f the TRIP-B '
&F q%; nt i ng %{}1 A t,? ‘éeé)ﬁé r I%éhﬁ%c%&ﬁee‘% mlpn%{?égr;?ﬁoﬁ Qf nucleic acid

§a t
e
amﬂnelimzhterfmm@ﬁNAt(ij‘é%) wmelualaces under conditions in
whi ch specific binding is desired, such as under

RS B SySPRE, B ERS B85S o A Tl o

&&h leﬁa@ﬁﬁl}efﬂi‘ﬁﬁ 1@5@( aSi- e oF @amﬂ 1iRk@Hl F A PRLP-BABene, and
f ol d back on itself to formthe doubl e-stranded

whigiacamnriied 1P ndle cBRIFgBn draspardits iteredyA reducgl e gneenting the
cel l [ ecr X ion.of,th
%ﬂrﬁsgp %fg ﬁlg iﬁgﬂ’b ﬁf)rv gene 1%%9%@ %58%0% ﬁ I roleé:%lge well have a

difididnbasged Ut enfipli@cgegienc ehd farpett ama& tﬂ%ld a®n-specific
described in_ El bashir, et at. (2001) EMBO J 20:

Badingedghe artienyonplealls tpRokIEs sequdneerislsE gpaditions in which
%g?icrb:}?é{lné &f cgegf?%lg ??ch[ Q8L odrg;a% &%{%E&cﬁ{érﬁﬁ the

ation I'S expos e antisense RNA,
a nucl eoti de encodi ng the antisense RNA, the si RNA or
Eﬂﬂ?ﬁdl edﬁhedeimodiofegukéhmays IDERNAx) Y fcmubbmmfpﬂ@i RNA molecule,

I t t d
e o bR B Sbek PRI poiinia T Gah g 136k of isel
{or AR ¢hd MbubM-stPandbDARNS i ﬁﬁlucéiseéehe sg&mﬁ»& RERO@drference in
si RNA nol ecul e capabl e of form ng doubl e- st randed

stahdcadgto degreagask q)rsrmw@@lmoécq;ﬂtbe TETHRRA eawt cyvive ok sSIRNA

vect @% gﬂg& ?T%)S%a‘n[s E;ngl? ggexﬁﬁg{lz gxitgl et?)}%k%& NSWeSlbed in

Eﬂbﬁﬂnﬂ @t he 201y EREB O d20d 68@168@ tlad oveent§ Gﬂw}ﬂch'ﬁh éic®rporated
is also presently provided a nethod of treating a
};’.‘ﬁf‘ﬁplbﬂ’é’f" & disorder in a patient. The method

i nvol ves nodul ating the activity of TRIP-Brl,

gcrmtsy di ngofdeetd &0t gl Rbdu@RRn, iHeled G@éﬂfos@cﬁd Mk bitisehse RNA,
RIP-Brl, in a proliferatin cell of the patient,

avheeledtidet m%méltm GRGEteIRY 1 the SIRN AR anBelegidencncading the

i f er af e 7 ‘prolifierativ .
SR 5 i R O i PSR B v
Alowdatfére mtanl;(&p@bﬁ obfrednl Wnfigenkd fteﬁﬁbﬂqﬁtg or r @ssihglenganded, self-

uncont rolle row h and divyis cel |

GRERIpE ALY %%lgﬁ HeFHa |°€'/1P3(§’1Fa‘i’fl R%btarrtg h ?ﬂbi% stranded siRNA. Such
4 "ﬂ-lt isEa bl@&ll@r%1m%tﬁlol%%u eRirQlefce Aty B siMhized using nucleic
contro manner e pro iferative "disorder may be
aa:ithc}mmneall wethesib ynatimsls pnd| stindrial inolecolar higllogynelaning techniques

as d?:scﬁeldgggyé cel | popul ations. Such disorders

[0077] There is also presently provided a method of treating a proliferative
disorder in a patient. The method involves modulating the activity of TRIP-Brl,
including the transcriptional integrator activity of TRIP-Brl, in a proliferating cell of

the patient, wherein the proliferating cell is associated with the proliferative disorder.

[0078] A “proliferative disorder” is a disease or disorder in which a cell of a

patient is abnormally proliferating, resulting in uncontrolled growth and division of
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i ncl ude cancer including bl adder cancer, colon cancer,
prostate cancer, |lung cancer, nasopharyngea

carci nona, cervical carcinonma, skin cancer, |eukenia
hyperplastic skin Iesions including genital warts,

psori asis and kel oi ds; ischem c heart disease,

amq o¢ll, eghichminne 1@9Hh)c|1@dmduz1yw@ubﬁmot baguoliferiting or would be

rratodarthrltls ath
BATHERRL RSl Puenfbingl P SRR hmuges iy e charectrized
bjﬁtﬂ@d pitolifdration &ff mangmint 0N nbeadliBgart @ell poplilasds. Such disorders
pul nonary inflammation | eadi ng fo fibrosis. A

gmb}def@rlgqum@u@mg(hlwﬁr p@mqegd:@gm eApAYr pEdstate cancer, lung cancer,
ﬁzrls%li)hztlgn%ai 2 rc: ' CaP cgg‘%!}(cai1 a:%l%m% ; kﬁiluéalnggr né%{kgﬁll V%J’f)egplastlc
rarly lTea 5’ éxcedd Ve scartin

Keh qesioﬂsoﬁmmngn gerﬁmﬁ vilfis C bsdi‘ﬁyis amd Ukeloidsyr isctgndo )heqrt disease,
i nfl ammtory condi tion | eadi ng to tissue inj ur%S
apfuERd FBERINE ARlifiencycanfiomer yepgehity risuppiold eEhigs, athersclerosis,

g?r{e%ﬂ‘anlglﬁ]éti‘ﬁ'xﬁn? gﬁlﬁatgo%%gﬁlr ofszllregﬁ?sl ﬂﬂé@ﬁﬁtzmﬁi‘f’(éﬁﬁamn leading to

fﬂatdsmr pu]nmhmg}'enﬂdrmmlansm leiadiny m@fxbﬂmpohqmolﬁfm atmg MIctdr includes
infarctio st roke myocardi al infarction (h

SR PEC LR o hisBn Se SRPoAEF m%rﬂqr%’ Fjound  healing,
f}&t@@t’?ﬁ] eRhdiks Q(F‘%Ycefsﬁlvé WERNing P RERLA forftibn,] #hd which may occur
associ ated with a proliferative disorder if that cell

flwing ey [nftamapatpry cmwmtmmadaﬂlylg proisstei ﬂratill}'ngl whichshasp immune

r [t in.th I.sord tient t he.
FtBarer T e TG ot Gy o R Grr PRt gy components
Rd@iRg oCRblosis[ BRBADIeI N ter Mited RAlden@e Hbst immune response to
proli Fferative disorder refers to. an approach far

eBelphiniycieh é@ftqoésﬁ)a|mm0‘1aﬂea§|m@act@s@?ftr attagkg | apgi 4eyte ischemic
resﬂ},?{f]l\r ﬁlﬁﬁyk&?ﬁﬁggﬁg@g%ffﬁhr r desired clinical

s ca are limted to,
alleviation or anelioration of one or nore synptons
B0709dndiA cadhis, asshamter] whtherprolbferative elisordsic lﬂﬂ@‘ea@ is a cell that is

tapl %lbﬁﬁrml eg?,tloI{% stéwgag gg%ft:sglgté{} @}ﬁ‘? %fsnel élbé)%aagnggdr%nthe disorder
félcﬁﬁa&emaledme PfolFtiaubingf afchdicegase progressi on,
delay or slowi ng of disease onset, anelioration or

alliation of the disease state, and rem ssi on
her hﬁa‘l‘f{maf“eﬁm«% ofapipliferatpieadispidgr reigr M &8 papnch for

@:&%Itnﬁ'%q}eﬂ HGMIoFidd ledqfes@tspﬁﬁ:hﬁma c@ﬁY&\l"fEsﬁll&atBéi%%%q 8F desired

sence of treatnment. "freating” can also nean
¢linficab rdsultgeanhieclpdadue szglrmn liofited it @l @ptiorsboanel iprathem of one or

rogressi on of seas or ri | t.hough ) .
BPRPRRREIGS of bordiBRy STy Sret g JFE8sFafTigption of the
{ihe o apase, PRVERMANLF YevbRPRdht dhelidadd, QﬁévdnSioﬁrM spread of
animal in need of treatnent of aprollferatlve

djse@m distay or sﬁ@wmgu efdiseaa pragressione fedy @ skoving 9& diseage onset,

G %xméﬁo %r 3? an %s? {ﬂeocgge%l syﬁg ‘Jirnier"effﬂsg%i @h%%afggrﬁai;or total).

MNCStering 1o th
‘crpalige cod aled du:kiﬂfptdlgnglﬂg s@eivial/ off eyp&"tfenH'E&)EmBrthatImpmeﬂ in the
enbodi nent, t
absence of treatment. “Treatmg can also mean inthibiting the progression of disease,
slowing the progression of disease temporarily, although more preferably, it involves

halting the progression of the disease permanently.

[00811 The patient is any animal in need of treatment of a proliferative disorder,

including a mammal, including a mouse, rat, rabbit or human.
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nol ecul e is a nol ecul e capabl e of nodul ating the
transcriptional integrator activity of TRIP-Br. The
nol ecul e capabl e of nodulating the activity of TRIP-Br
is any nmolecule that may be used to effect nodul ation
in a cell as described above, including . a nodul ator

K021 i s themepeniin gifiegt oF aehevasHbY bRdRBiReTHIEN o the patient 2
1R bi
b SR AR Bl 2 By of B, DT Sh0 SOl e
hlobekierig a@ﬂoieeﬂucapagletdﬁ mcaialaltmg yheoﬁrmﬁahiﬁic&al irmagmmdadtmty of
its target. Suc be for  exa

QRHT Brmil@%up@e@rle acaa ﬁemog%la &he Béfawabggem}’ﬁ% is any

%}%ﬁ% at‘%ﬂ@?géer%aegfg)l\%@% mﬁﬁoﬁ fa g\gg !risl %ésgnﬁgg above, including
a modduthitorgthat DiAice ey medimg lof ¢chd BHDebroanadoglagi mteamtntg region of

FRUEB R etrE PIdRE rioeBiheE ok EpapAR P ol oM cpty g aceion

AGE biddhgobr TRIRHBr 1REBYhiRE 8f MRIPHCiAGHA MPLGCHIR:.  Such a

encoding 'a transcribabl e anti sense nRNA that contains
modelgtoenney bhder b@nmrplsemfélnmaleyuheoaraa paRide, Br dagRiibed above.

an cul e,encod NA
ThEPRReh Bt Sr BB S EASRAE (e g E; £ comyre,
&f {@etibateamr@U Bich@ing! HONBlcagythe ntagal, &r of mml)cﬂd;l léitli glecule
the activity of TRIP-Br is administered to th
peoiliaat 2 mrsclabiy DA cizype afdighiatively. a%eeal%w apable of

BpARSAT AT bf AFPUS: o) HOIAERIAN BOREID pdding o

necessary to achieve esired resu
teamnpba:b,le totidfensatRMNE tbpeonhin psajucher diai wecahslomderry to a

84] noleculeisammst .ed to.
BRI A RS ooy R BT Tt R RO Mt targets a
ﬁp}}ﬁgphﬁ{myraggnﬁ,qm ni stered systemcally, or may be

adm nistered directly at the site at which the

roliferating cell that is associated with the
1 f ersit pRiectir gaiouet ofjtBe modssplscapmite iof spafutapng e activity of

f%fezﬁg}: ?s%fﬂ?ﬁstér% id:ﬁzle Hagpg.lwagitﬁt b Qfectlvdl a%%l.{ni)nasl &ed herein

of sur ation, for exa
LLCE i) E@}faraouﬂtLﬂﬁfBUH}ve [2008&EcsThel i:mrpeamisr af iiowe mn%sanyﬁuntchlcve
of the rml e capabl e of nodul the ctivity of
e o o SRR RRPeL G PR ag (HTon. t he
proliferative disorder to betreated the type of

[;0@'8'4] asgoei @bRdumd & hhdlifisRil td Sieabhidt disRr Stefidard Rechniques
e of nplecule that is adm ni stered, the npde of

la?dthﬂIStthfatﬂrton Thangolepde agey ZAcedmpiaisiared systemigally, or may be
nDrrIuecu[%#ed ggec[ﬁgroa%@ ;I;&: %»ﬂj l{lth%qﬂhf‘fe?att tdeﬂ%att1 Gssociated with

€ capabl € ac
B&I pProBrferatye b#sdrosrmid albeﬂeéls mhvag;r etdl e]m qma ancludes topical
phar maceuti cal . conpositio
adm:mstratlon mjecuon to the site, Or eurglcal 1mplantat10n for example atasiteofa

tumour.

[0085] The concentration and amount of the molecule capable of modulating the
activity of TRIP-Br to be administered will vary, depending on the proliferative
disorder to be treated, the type of cell associated with the proliferative disorder, the

type of molecule that is administered, the mode of administration, and the age and

health of the patient.
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Therefore, in a further enbodi nent, there is provided
a pharmaceutical conposition conprising a nolecule

capabl e of nodulating the activity of TRIP-Br, and a
pharmaceutically acceptable diluent. The invention in

one aspect therefore also includes such
pFRBG IR c elie iaishin f@@ﬁp@%ﬂfmmrﬁ@ moleculsecapable pbatodpnigtiag the actmty

Bt b, 0 BPBL S Pc compostion.

Qﬂ@feﬁﬁbfﬁtft ﬁﬁﬁlel efmb&dildent, Nt €F bR iRANpIBrmaceutical compos:tmn
preservatives and various conpatible carriers, For all

eonmEsingfa gepleque ycapihle ofpmodylading apabtdivéy ebodiREtBRgand a
gﬂ%lﬁ&i%dt}ea lgl z& t‘;ﬂT@l Cﬁ{] eHPyTIQee m\feﬁ{lgﬂ'” {’i‘t (%1% E#)a@t therefore also

ogl c t1on.”  Since
iteiideb beclugammaediicalicotipasiiiom, forhes i 1& ttdaengm Ipe:diibatwe disorder.
capabl e of nodul atin % the activity of TRIP-Br is
pé EFPH]@O%‘PC’%S PRyl eonidy ph icahlp @ceegiabie Fpentrations

%P?alp%%bxglﬁg 8%63# E? e?&@t\t‘?\}c@ ahl variods & gﬁ%ﬂglecbrarr%&e{:m all forms

| OMat er | or protecting and/or preserving
vhdelhepyi te molecqﬂeatapabie wit mbdilatings tibehdtivéyedd TRIRBe may be

arget cell. phar.maceut i cal conposit
by & aretb P el ST SORHER Hhet AGE e esiable upon
HSR M iration, &E&élﬂeﬂﬁol@ﬁﬁe B&abieCaf iAsdulitRlgith& 5@ty &f TRIP-Br is a
di sorder, for exanple a cytotoxic agent, for éxanple

aemhlérmtmeM@@utturnasag@rdpswqb@o%]ncm«ﬂé the opptidsi @hthgrgrotein in a
hg&?sg)tn o é’r %L%I; Q?Hﬂg%ﬁrrﬁsgeg@t fo?% (Lt%c %C ! aBJrgseW1£g%g pép%ide or

pﬁifmﬂhhbi it istdelivered td heeamrgeddel. and  standard
pharmaceutical practice. Generally, the pharnaceutica
be. fornmul ated with conpone [s t hat

sition wll
fﬁqrgﬂnoff% | phagpaceiealt iCORRPFYORHEAY aHg gy yog?%ml other
RLRehdd ﬁfen%fust:ﬁ? o e%gg% %%Mﬁ RbifPask Qﬁs‘oﬁgar,t 168 example

actrvity of harmaceuti cal
& opp i agsnt, érarﬁxwpkmecp@mﬂldn@penmmmmt hods for the
preparation of pharmaceutically acceptable

. hglth%;kﬁ ofidtl ﬁérgt%@ ééeg%lt n?PFH&%&%&F?&eﬁHEH@C c?gﬁthlﬁgtcﬁluent is

@c&@@ﬁhﬁi of cheelulradite g sdreindsedativint yoropatibRItR- Bith I&mdcells, and
ce. or ., substances,

G BA O R CG R 4 RO A RHEBAICRURRT §oiposiion will be
?}%@&E%ﬁh‘ﬁ%ﬂiﬁ%b&ts il iR LYIe R GlRfiAhgy depsit i Hiological

or exanple Rem ngton' s Pharmaceuti cal” Sci ences
p@@ammgobmtsumhaﬁnw@dubmﬁawdsmnegﬁ@ngM®£RfﬁﬁﬁfBshlng
Conmpany, Easton, Pa., USA 1985). On this basis, the

RIERETEC S 58 ORES B Al 98 BRI by BRboup methods for

ﬂﬂ@dl»ﬂlaédrﬁg)nt hef aphdritiateutiehllf RiabedBtdble | Bompssi@isat sudable  for
with one or nore pharnaceutically acceptabl e vehicles
wimigistraen &, paieats, such Bk 1) pléastivh AT O! 469 BOISGHE capable of

Wohifatng Uhd ARG 1P HANFRIFSE:, OSAP Ay WabifftioRRY k@O Hub@hnce or
substances, is combined in a mixture with a pharmaceutically acceptable vehicle.
Suitable vehicles are described, for example, in Remington’s Pharmaceutical Sciences
(Remington’s Pharmaceutical Sciences, Mack Publishing Company, Easton, Pa., USA
1985). On this basis, the pharmaceutical compositions include, albeit not exclusively,
solutions of the molecule capable of modulating the activity of TRIP-Brl, in

association with one or more pharmaceutically acceptable vehicles or diluents, and
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fluids. [0090] The pharmaceutical conposition may be
adm nistered to a patient in a variety of forns
dependi ng on the selected route of admnistration, as
will be understood by those skilled in the art. The
conposition of the invention may be adm ni stered
qoaimlmfail inybufdarsglutigng yidy a pyitable @i tand nsa-psmeiic withiphgeiological
@%’ [ 0091] Sol utions of the nol ecul e capabl e of
8 Yl ating the activity of TRIP-Br may be prepared in
a physiologically suitable buffer. Under ordinary
[0000] ti ame sifarmadeatied econipdsities  miyhbs admigparedt ioonpatient in a
contain a preservative to prevent the growh of
YAIER0 6F JRHIS rspeniiag tqmafhevvﬁqlwt?ﬁair?ﬁt‘a.q{ fHRINSHREPR.oAS gfill be

%%?B_E%lrcl%:%lﬁos%as%ﬂ@d ﬁx C#?IP dlﬂl tchl%0§1agn %‘Ftt ¢ 'utny ﬁévn tr%ay be

person sKi t woul d know

Jane pidteecdSivpicaliy auf gicaiiyl cmby@ngsctloﬁanﬂmrﬂdsmemtltepr ocedur es
and ingredients for the selection and preparation of

(A3 gt Srlioph sF Hec BRISPLE BTG REBulxfibe THEN Ty afopRIP-Br
fﬁ@%r%ﬁ%ﬁc@ Bﬁjrs%lo% Bﬁly NatabRnalffer O MdeAbYiAdFRodditions of
NF19) “publi shed in 1999. T70092] In different

storhgl pmb pES thcmemmmstqogtmn 8 pacheivaiise &9 eceveopibeagioyth of
or by injecti cut aneouy Lntr nous

ket apid) Bt S MHTREE s Yupe PheS BRT RIeuly papable of
mﬁnﬁlﬂghme@ehhsy bhaR1RBe. N phikdiesiatiéd s the aatnwould know how to
uncontrol | ed manner are located in the patient.

;{rm]smm@e dosaustionhe GyeRIRIal IFeesrwEs nists ingredientn for the
SRl PROPEEh AERE L3y Rie RpRRI L AR i Bsampc, i
Relingtiod saPharpatdieichl mexm&emgd sn iThe UrdieddStage Phphyaiopeik: The

Nt OB ST PUiLAT Rt horapy (i1 any).

the specific route of admnistration and ot her

[6092] ar nf aFicpdd chivdtlingn®s, \Wd MnfbdshiRnke @hﬂn@dg&eaﬁ:dpxcaliy or by
expertise of the health practitioner. These fact

injeatiknGwcH neOndeinbRv RISy, lilﬁamﬁ%:ﬂémy gice fbé@ﬁﬂbé‘f the desired
i?%h%%esﬁg % 1§ Bhafh ﬂf@llltief'ﬁ’iﬂ 06 B ﬂF&”ﬁ?a'ﬁh e o%ﬁ] in the

rese cont ated are nol ecul'es capa
patiek| atl ng the act|V| ty of TRIP-Br as descri bed
herein, including a peptide nodulator of TRIP-Br, a
ets a TRIP-Br tra cr|

h
103E or LB apus” b bFE B chrmtonh R B b Bfed depends on

?Ex‘ti@ﬂla@ rcoﬁ&zﬁ@ﬂ%lngofrea@ed_r@hg sBFerity DRIRE |cﬁild ieibn,athe abividual
erfering RNA nol ecul e that targets a TRI P-Br

nanqnsx@ranpﬁtels linchading ings. ehavid FOREINPR, sizond yeighb|the dmation of
A (RaPERN! 4% GURL 16t AsheBreROHRRGS RRVADRS, Wl oG Bute of

administration and other similar factors that are within the knowledge and expertise of
the health practitioner. These factors are known to those of skill in the art and can be

addressed with minimal routine experimentation.

[0094] Also presently contemplated are molecules capable of modulating the
activity of TRIP-Br as described herein, including a peptide modulator of TRIP-Br, a
DNA enzyme that targets a TRIP-Br transcript, an antisense RNA that is
complementary to at least a portion or fragment of a TRIP-Br transcript or a small

interfering RNA molecule that targets a TRIP-Br transcript. In specific embodiments,
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UTGXLXDXXLZJOLFJDID [SEQ I D NO.: 16], wherein X is any

amno acid;, Uis S, T, Aor no amno acid; Zis D or

E;, Jis D E Aor G and Ois I, L, V, Aor no anino

acid. In particular enbodi nents, the peptide nodul at or

|s a peptide conprising SEQ ID NO. 1 or SEQ ID NO. 2,
WRIECENr tiher c@ﬂﬁfiﬁ@ SEOBRASIND NO. quence grwvinige uthar formula

?’E‘%gﬁs“ HRAPRE CBOLBTRD. S POl ey Ao s U i

BIOrsA clvrmcﬁﬁ’flinalditlcﬁ‘lm@d]) e $.is DNE , ARk esWhe O % RIDNA A or no
enzynme conpri sing the sequence of SEQ ID NO. 6 or éEQ

piiongsidz | Ingrargeaar sgbedianeniy therieptids moddalopinep@tide comQrising
SBONE IO 8P SHPSBTNDY, &b gg@%s&dc&ns? SeRCIDNEB. 1

ecul es, |nc i ng us
paraioslar embmd)mahts ithd pegitiadt eompritds\WHY IIDde' RIdPSBQ ®NO.5, or has

reatin bl eratlve disorder in a_ patient, for
{aﬁﬂeﬁf&P teopf SEQaI N ot SEQT B? WRdul afn ﬁ@tf%lﬁémbodlments the
FoRRETRS i RE DWEni}%ee%lﬁérlgsrmg ée\ﬁhéﬁéeq;f S-Ffﬁb RpBRo%¥ of REQ D

preparation of a nmed or t'reati
PEoti drehaviigythe sgsocded SHQ atDpﬂHOLﬁent SEQ)II%\]DA neishqdesently

for | tifying or_screeni | ators
A bt s e SR Phoiiplody G nERes fr modulating the

{fﬁﬁsblhﬁﬁi(ﬁ‘f@ intéra@t 8Q IV TIeEh-B R lrARAE § Pr&Fe@fife ddSRM: in a
to conpete with the binding of the PHL® br onrodonai n

paiieat. det pieparep oha sfediciment Br nwa(hllatlagdhft tlauhsarlpmr@al mtcgratm

LA Sl PPl AR B MR ol J B

distrdef inngemieatt a bronpbdomain, i ncluding for exanple
the protein KRIP-1 or the protei n p300/CBP. Thus, a

Il ular rotein tar of TRIP-Br is contacted wth
@%Béi i db f@@ﬁﬁ? i @rn% RIS 5TSHOEORS IS P gk IP-Br,
TeRle s‘?rﬁai]ﬂﬁbl@mﬁé ok geﬂtnﬁ RERIRDSCis Ulsol 16viHES Test molﬁcules are
compound ffect of the test conpound o

lmedctorrgmn@tweth thhénmbng Wif ghe pﬁ’ﬂrﬁ?ﬂbrmmochmgm mtorfactmg region of
.or ormd " | on_.of
e B Gellfy BRER R R FifOl Bl 8y Ve rrre

Beiagde, 0fr oxeaply urmaommt @by QFPIQD mcpﬁﬁgeﬁr c@raoﬁixelﬂﬁ)domam
i nter act| ons are known, and i nclude chromat

BSRAYE, ToT FrAIRIS diayeicin KIRHBHi o1 Ba PN aRRY.  collular
éassays&ngﬁ'o?' TRIB-OE LeChALANeSwile) Eahal @r{]ﬁ&mg the PHD-

ods screeni ng ors
EERIanamamr iatenelting segibe df IR IPsBr ﬁemen;gesanombf niat est abmpound,
I|b conpound 0096). prese
R ORI ERC O b A2 Hips BE eBe kgt colFbmeEin targer

cﬁ'f ’FRH’ﬁBE hﬁﬂtlﬁrlbﬂDﬂQ@ihB&‘jma]B' 1Eteﬁfcﬁng’ﬁeg-§8l Bf MRIAB: is monitored.
anti body of the invention is either polyclonal or

Srshowimnesiion MBS padi hEboan ol bedhwingmaerpgtion of protein-protein
1nt%?a%ﬁgﬁsna£}g kfioWn, an%l include chromatography assays, immunoassays,

immobilization assays, immunoprecipitation techniques, gel retardation assays, The
methods of screening for modulators of TRIP-Br are well suited for screening

combinatorial libraries of compounds.

[0096]  The present invention also contemplates antibodies directed against TRIP-
Br, particularly against TRIP-Brl or TRIP-Br2. An antibody of the invention is either

polyclonal or monoclonal. Monospecific antibodies may be recombinant, e.g.,
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chimeric (e.g., constituted by a variable region of
murine origin associated with a human const ant
regi on), humani zed (a human i nmunogl obul i n const ant
backbone together w th hypervariable region of

. ), .and/.or single chain.
%ﬂ?“ﬁo@w Ry Iméﬁngmn‘@é'%@é PPN AL edsinedrsaivsd with a
H@mhx’i‘ cbﬁ‘ﬁarftoxre oﬁ hdlﬁﬁﬂﬁb%gdrol%ﬁérp 1&&@96@851?1111 @orgstant backbone

ab)' 2 or fragnents he anti bodi €5 of

tqgvélm: v hmermn@iwmg@t ypenirealge.g..| g@ioe, du@n) aad/or single

£ ol e
s G B e T e ol pisSarend pdhetfiecar b Behfe dom of
Iﬁ%u%ﬂb&%fzh&n@tﬂ@§e FFYY2 CdrORdY f%ﬁemdyrhedaﬁt%m@ of the
agai nst the human peptlde sequence A - | TAAVAQAPPAVAS

[reegiamarend, anyl Bptyge, SYADRELASERAMLE [jebRdpnad aN(ﬂJOdIQs]_}are of a
?BBQF{J g%do Jl%ﬁgl)fé{qp hodi es against TRIP-Br are
niza

¥R of a mammal with a
conp03|t|on conprising a polypeptide, honolog or
FO08FTe ntin ghrtikl dP-eBrbodinhaitd) ehts adtibopy @b eeoRe |n‘,i/(ﬁ10@n)ahl @ﬂ:ibody
nmonoc] onal antlbodles are well known in the a

#ginss doe hymen peeft be%e&%%?%%IEM%Q@&PA%SdSEQ ID
i r D. Lane
(ﬁ%S ?%H%%Niéﬁggglg U [SER B Np 1681 d&?ﬁlﬁ@l
Bi ochem 50:657-680; for nnnoclonal anti bodi es, see
iQ998dr @ mibldiceiagaid IABIP-BiNat gener2Be bgfgismgﬁmt[o@og"gg mammal

T bod hod
U F POPRETEE cBBeMBE 4ol ey BERP| AT reireel fp Rip-B.
Slgivdaso prdiued pliyeidhals@nmbiocldrat biteiodesars Ml nd¥n in the art.

cel I's undergoing or susgected of under goi ng
Epicoisyies) pesd ﬁgﬂ&oﬁfeér%&a pratogy Mﬂrﬂpelhcakde?mmaﬁmbm Laboratory,

%s?%.e bw AP TP EE e{h {)1 fgantdoDﬁf e;éSf?é REOl! T RIS IR Rev.
e ‘an dodi es are al's e q

Bioclhemt 5@65@4@90:‘ Gor ponoélynal guitiBb#eBr see| KGHJ@E)]& Bvlileteiny (1975)
for qﬁgl ocl onal antibodies, somatic cells froma
Hyure &l ‘i mruni zed with antigen, with potentia

for producing antibody, are fused with nyeloma cells,

00081 N9 Tae A¥IdE@Re QfcftME GRnbSidMehoMy @& @le presence of a
rotocol. Somatic cells may “be derived fromthe

e@hanugymaﬁ@@@e S q@@rblfplﬁéacah sappdfe dndeding anggels o cells
Lﬂﬁl@m& 01|\§¥1 Oée%ﬁ:ﬂ ggt?rgs [ﬁc )éplf%ﬁ lx‘élﬁgrafn%fl &hxghlch afc being

prodhc i nc nyel oma ¢
tkﬁalftéSorém&h baa i‘v&(ﬁéd tMﬁ"ﬂﬁHﬁp&&;fefdﬁbnAg%é ZhntlﬁiRﬁé@are/h@b%sed in

3- Ag8. 653, P sub 3 X63Ag8U. sub. 1,

nityy 0”@%§EW3XQ%F§U%PH éh l'i nes including
210 RCY3. Agl . cell lines |nclud|ng U 226AR and
@M—@@pGTGBQﬂéﬁy, @&dmﬁﬁhﬁﬁ%mw%tﬁfoﬁf& el AARiC&Is from a host

eJnlxmnf?}Simmumzed with antigen, with potential for producing antibody, are fused with
myeloma cells, forming a hybridoma of two cells by conventional protocol. Somatic
cells may be derived from the spleen, lymph node, and peripheral blood of transgenic
mammals. Myeloma cells which may be used for the production of hybridomas
include murine myeloma cell lines such as MPCI-45.6TGL7, NSI-Ag4/1, SP2/0-
Agld, X63-Ag8.653, P3-NS-1-Ag-4-1, Psub3 X63Ag8U.sub.l, OF, and
S194/5XX0.BU.1; rat cell lines including 210.RCY3.Agl.2.3; cell lines including U-

226AR and GMI1500GTGAL2; and mouse-human heteromyeloma cell lines
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(Harnmerling, et al. (editors), Mnoclonal Antibodies
and T-cell Hybridomas IN. J. L. Turk (editor)
Resear ch Monographs in | nmunol ogy, Vol. 3,

El sevier/North Holland Bionedical Press, New York

981 0 - 1. | o el br,i ds
(%Irla e p% a?‘@c?gfl%??‘ﬁlﬁtf’f ’WSH%‘FI}%A\R}I{;%CESQ a%ef'&a'h F{%nf]ré‘?}f‘%m J. L.
Ttk Hedifor HAEs dARM MBhoSepCili EnuRI sy, Mol 03V Higdvid®orth Holland
detection of _anti body producing hybrldonas over ot her
Ripmedicrlayres. N@%@ﬂm$éﬂgfﬁ Ybrids. Selective nedia also
prevent growth of unfused nyelona cells which would

[eb'vgi 'Seeﬁpﬁata{i@ g exogfiava'eﬂ Hﬁ?%ﬁe 158h Yn nﬁmﬂﬁ@ wells with a

orma N necessary

sgkneveatnedmnz woets af Hnﬁ‘ltﬂietilugr @Md&tivﬁxﬂeﬂmﬁﬁwfﬁﬂle detecuon of
ic cells contain ene

SRR JOBBUEIFY PbF Ynor AFT G ConBy el hridscFicctive
ngécﬁél\ﬁl@.o g%eﬁ@%gwﬁ{@ unf L?S'g?%a)teﬁ%ma géfﬂlw}hbl?%ogfd JHEW T e ontinue

nd th ort tinme in selective
tms:tlwde ﬁﬁﬂuﬁmetfem @,mconmyelbmascmlls dagkt |geneIEI Informhiitioh zlmvaary to

full t
R R RLG T SR SEBhOGar Sriies SRt paraicofeis pygntain
geh&ic ifdimQitiol &le8SdkhyeronRehatiting OR4Pwk #0r 261 %%‘Wﬂ‘lgbut lack the

met hod is used to exam ne for poténtial anti-TRIP

“anmopeli @mlitdey ol @weimmmﬂ;sb randj dbress Lt doun a shortHéme m selectwe
[ [ | I sed in ar

Wl o RhEe i, Bty e, 0376 ROt e wim

nSpl@eN bl growtih Glﬂﬁsel&ﬁde tredexamhsenfiged peltsenére &illed off by the
anti-TRI P-Br anti bodi es include enzyne i mrunoassays,

Falrbssleriv 84, pl aque assays, cytotoxicity assays,
dot i mmunobi ndi ng assays, fluorescence activated cel

[60102 (;Ing ( PAGekenidBdnohbE s iled/ kd %Qammenﬂil rkg)té}ﬁﬁii)éﬁtl TRIP-Br
[00103] Hybri domas which test positive

aahbt?dlﬂSquPWBﬁ fepm hyrigormaasesrowniin tth meréilplqn “@UB t Mivgipdgwells are
usec%/ mooralgr l%n&g:v%% gcﬁtgf%éj lt}?yll‘%] gdu%%ro%@ofqggrorgc{l%\l}%lo)t/hers Screening

I'es erm

net@isddseakedytyr bﬂzﬁﬁ@& anpdagitianja @G ITEAPLBY @n@bodies include enzyme
hi st oconpati bl e ani mal of the type used to provide the
1@m9¥%aﬁndf?¢}%lwoéé‘iay% fRO¥AUCt HESaYSi gFHAtoXfeilgi ofgsays, dot

]&Hl%ﬂb?hgﬁ%%gs 29' fﬁﬁJx sqgﬁ’c%l H?‘qt&yg&f ?mﬁxg_é: L@A?ﬁg ahH Sther in vitro

speci Cllonal antib ody produce
bingdlng bsaps. [ 00104] The nDnocIonaI anti bodi es secreted
by the sel ected hybridoma cells are suitably purified

cel | |.t.ure ne asmte
QSR T] LAEPRP g TEBIEDIRT STl e TR s Be gtptibgdy ace
nBiekind® in b@turexadME, beslohad (ﬁd&e@hﬁb@&% monoclonal antibodies
hydr oxyl apati te chromat ography el ectrophoresi s,

sgﬁog‘pcy $prs TRIP-Bys f/?d,tﬁm@pvebg deSIred hybndomas can be injected into a
histocompatible animal of the type used to provide the somatic and myeloma celis for

the original fusion. The injected animal develops tumors secreting the specific

monoclonal antibody produced by the hybridoma.

[060104] The monoclonal antibodies secreted by the selected hybridoma cells
are suitably purified from cell culture medium or ascites fluid by conventional
immunoglobulin purification procedures such as, for example, protein A-Sepharose

hydroxylapatite chromatography, gel electrophoresis, dialysis, or affinity
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chromat ography. [00105] All docunents referred to
herein are fully incorporated by reference. [00106]
Al t hough vari ous enbodi nents of the invention are
di scl osed herein, many adaptations and nodifications
may be nmade within the scope of the invention in
AEQBAIQETAEBY Wi t h t he conmon general know edge of those
skilled in this art. Such nodifications include the
ftuti i val er f .

RR05] et SRR B B YR R BAREEDY Prergnce
substantially the sane way. Al technical and
[©6i186] i fi cAltesuph wsieds babedimenavel thlénsaten aeadiscigsalherein,
commopl y . understoad by one of ordinary skill in the |
TP BEPLeHPRS W}&f@ﬂ&%aﬁ}gfﬁ MPAYSRE TR g it $58pGPS e invention in
I PP BN LR, koo S ARFENLIBR N8R &Ry Suen
ihediffodomai indufl® Ok08lbsNatieni afl lmoamdeqivdiads fH0640dpect of the
.Rec .n‘oi.nanE1 a}nd s%ﬁnt hetic pepti dg . .Tﬁ_? h
BEESOB B CTRIAUE FerasE T80 &F 5;55?“5@ dbefgop peay-  All
16&HiP RAA TGt e uBRPAELS! haRGiR: sabfel Mdat el 81 38Mmonly
were kind gifts fromDr. Kristian Helin (European
yngsisiaodt ey ome @newstiegy )skillrtie (hRe8VOE Jigs i invebtignd unless defined
(%%rNMiS%‘dKZ were kind gifts fromDr. Steve Reed (The

Cri pps Research Institute, USA). The various plasnd

DNA and cDNA clones for in vitro translation (IVT)

EXAMPEEST ecti on experinents have been previously
described (Hsu, S.1.H, et al. EMBO J 20, 2273-2285

) - nt hetic. oli.gonucl eotjdes were FENSET, .
LlreRN e_.%/’%ﬁ'ﬁelﬁét Uise g8 feraacnentidss g aby hph REP S neeretions
Jilth! PHRS Gigl Tl aRE Bl-os88oWRIng Synt hesi zed and purified
by the Louisiana State University Health Sciences

Center (LSUHSC) Core Facilities, USA. The follow ng
(08193 y | - tMpteriady anghiVistheds decoy peptides were

synt hesi zed (the penetratin tag sequence is

[Fgg%éfl iD” %écﬁ#ﬂx&a&t?_ﬂﬂ%‘ AN Gl e de. DDPLE S GERI6RE 2 F-
TRRCM KA ORRRVSWGET OIRR T TiDIDiel SRk Por{dSEQmuDnD reSirter, pGL3-

* .

55 SR WA DG L ECREDTLAD QR s of
RIcBRAKAL TAB HRYSVEcYCBE TN Shd tzpmew@dkzs\b@elldi@ gBsnBbRYDr. Steve
Sul phoxi de (DMSO) to make 25 mM stock sol utions.

Reed (The Scripps Research Institute, USA). The various plasmid DNA and cDNA
clones for in vitro translation (IVT) and transfection experiments have been
previously described (Hsu, S.LH., et al. EMBO J 20, 2273-2285 (2001)). Synthetic
oligonucleotides were from GENSET, Singapore. Synthetic peptides and N-terminal
fluoresceinated peptides were synthesized and purified by the Louisiana State
University Health Sciences Center (I.SUHSC) Core Facilities, USA. The following
carboxyl-terminal amidated decoy peptides were synthesized (the penctratin tag

sequence is underlined):
*Brl: ERQIKIWFONRRMEKWKKATGCLLDDGLEGLFEDID [SEQ ID NO.:4]

#*Br2: ERQIKIWFONRRMEWKKTGFLTDLTLDDILFADID [SEQ ID NO.:5]

*SCR: ERQIKIWFONRRMKWKKGILDEDGLLLFCEGDTIAD [SEQ ID NO.:8]
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[00111] Tissue culture cell lines. Al cell lines were

mai ntai ned at 37C with 5% carbon dioxide (CX2) in a

hum di fi ed i ncubator. The human osteosarconma cel |

line U20S was cultured in Dul becco's nodified Eagle's

medi um (DVEM)  suppl enented with 10% fetal bovine

MMM]( FBSYhangoplititednipeptidsi ptepagtots wWebO re¢disituied in sterile

gﬁflf H% IH‘FOXI&@AS@P? 3@%%@9@?%@%@95@ E2F-1 [a

k| nd gift fromDr. Kristian Helin (European Institute

01dngol ogsr).cisumwumeuunﬁd i EMEMes Ut enlnbedd w 87PC with
0% FBS, puromyci n and anti-m crobi al

. /
FGagabars le@@dﬁl &%é@l af lgymidifisd rinerbatos. Wae dupen stgesarcoma cell

I X el
HBF OG5 300 ¢ yihliedy oy TRERE PSPt BB WhBaiyht bens
fl90p Ie&?rfedﬂecbﬁﬁmf 0% Radl iine £e@@ihl(¥]BS$I aehedi-aadrobial agents (50
rea ents. Cycloheximde (C 7698) and 4-
3W%mx i5P et/ OFePtPRIyo043ndned ¢t gt ErasByciy on/20S cells

AT A8 6 L Vi

ahOnboldb ey watecuhureghas PMENIOsuppRateatddr wah 10% FBS, 1.5 pg/ml
Bi ot echnol ogy. The caspase-3 _f|uorogenic substrate
ROV ;n(pbaretgpgcrpgj@l repggots) Zglls apgd tipe experiments were between

GRIRSE3L 5 EUPUDR BB GAORERL o1 ) pMEEU 0 sty

bindsvier skilsy1émSion g4 pdvefyre tpQBEAB] Preparation of
proteins by in vitro translation. In vitro transl ati on

duct th d.f 3 TRI_P- ,
(o iea] o Broshomial “hmeiiso | (RICOATRAE p(E gBHD ¢ et
Wo;%alﬁeit‘@éne Hel HC’/‘@JO@Y WER AMSRE& BYST ﬁg}na( AR I89/bnoclonal

e I'n vitro rans ation reactions were €Carried out In
aattbot:lmlfor bankit AARK dﬁ@ﬁ%%fwaswlpbhaayd ifroey l?hmmglgqn o 491@ other

e indicate enplkat.e b
TiERIS0 PO R B naet b PR R EERE phEee iR apspased
186t edietitsaie re-DIRT)- AFat (E%@Qdf Q70-8078%i andttesapddild dlducing
| mmunopreci pitation assay (I P)._The binding reactions

1550t ePpREde (eloe e dapd tg»yftﬁ fotm &y fiemen M- [Vasepiqne(National
GAL4-KRIP-1 I VT products with 3 pl

ng%sﬁ 0%,“?’0%&8% TRIP-Brl or TRIP-Br2 I VT products in

Ix IP buffer (Hsu, S.1.H, et al. EMBO J 20,

[e71332285 Pagatitompl pOteigs by . vzﬁortraméltmnalryw@ lgnslation

CRER bRl RSBt ody BBl adrik b atBi AR TR 1B Be2 and

PMudeG R/ eId-Kagp- 1atside therTNeD T duleed petidilodyle lysate system
addition of full-len th TRIP-Brl or TRIP-Br2 IVT
Frovegd)s. T &t eitre @ﬁtwgaﬁm,wlpé{ag@d out in a total reaction

volume of 50 ul by incubating 1.0 pg of the indicated DNA template in nuclease-free
water with 30 pl of TNT Quick master mix in the presence of [*°S]-methionine (Met)

at 30°C for 90 minutes.

[00114] Immunoprecipitation assay (IP). The binding reactions for IP were
performed by incubating 1.5 pl [*°S]-Met labeled GAL4 or GALA-KRIP-1 IVT
products with 3 pl [*3S}-Met labeled TRIP-Brl or TRIP-Br2 IVT products in 1x IP
buffer (Hsu, S.LH., et al. EMBO J 20, 2273-2285 (2001)) at 4°%C for 1 h. For the
analysis of decoy peptide-mediated blocking activity, the GAL4-KRIP-1 IVT product
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usi ng agar ose-conj ugated anti-GAL4 anti body were

resol ved by SDS- PAGE and then processed for

aut or adi ography. [00115] Confocal m croscopy. For

confocal m croscopy, sub-confluent UR2CS cells were
cultured in 8-well chanbers nounteg on #1.0 Gernman

Vot pistinpelatas wih 89 WM Hdecoy neptdesms r&?@ ¥or, 3Camihueosgoe to addition

' r..vehi.cle. (,0. 59 20, RM . ..
4Pl S e TR FRERY PAE af R Foptein ey precipiared
e oirddedhRHaRd CatICRDI ABtibddy SRk€ tksosel b§ SWB-PAGE and then
washed with | xPBS and incubated in fresh, peptide-free
preeRsseA 105 auteradiegrarhybackgr ound noi se. | mages were
obtained with a Carl Zeiss 510 | aser- scanning

098§ copP eCFﬁfole &&?a@ogﬁ ('f;‘ﬁlaédnlf&ra} élﬁ%jtogcoﬁ? fg@?ﬁﬁ}}]ﬂueﬂt U208

obj ecli ves aser excit wave
it seirorultaee lie Bgi il chafierd ddune. on NG Lrmbh Gorosilicate cover
cytometric anal yses. Anal yses were perfornmed usi

e e Telogul) emoseads tegplher gighicla Gt PMBOY qr}g%@ruM of
_ A88 . Q1 +f '

RS EAPD o PR oLt Dol B SE PRl o
d@ilshesre wedhed exipSIBPBS0 afd tii@ibatedhinC FresH, Opptl RO medium to

50 ItMof fluoresceinated decoy peptides for 24 h. At
pivenizenkackgronad webe, beades wase eobfainesd wiiht i Cagh Zeiss 510 laser-
9 5 -
S8 1 1L g URLAMBATA 7500 95130 %K1cc 1 ioerexctaion
wivetengdce A8 nmnceasion seavpleagthas5@es 3 mmyned usi ng the
WnMDI (version 2.7) conputer software. Statistical

es ware done using.the SPSS 8.0 software, .
PABIERT® oo GRETekTe Uit Snaben ek Peouned using a Coulter
HP1C8RAE] IPE daye floWC L{tBMmaRe at ASEAY: waPdleddR I TRSBm. For the
reporter assays, U20S cells were cultured in 6-well )
nasweseahef papHide §Tteasléntion eificienay b 208 wohlly gioppug 6-well dishes

| . : Lot ati or H
e T e,
p3fdes@BA2H684 At HOGh of RdrvEdt, cdilelWapnfingd piRA% pinaf®maldehyde

renmoval , | s were posed for 5 h to ejther vehicle
f?]&%%a pthaeg)- mide H@@Wloﬁeﬁ ica]és; eﬁhbbt}ngt gihanced green

RBTUESHE NS &8 LEmYR' Ga$ CleARREhdd “§9$ @ WAAMDIS (Wersion 2.7)
buffer and a single 10 | aliquot o ysate was

compur sefevyreuSodstficyd asdypes meradonermsinguhe FBHE 8dF software.
(3-gal actosi dase and |uciferase activity using the

Li ght stem (Ttopi X or _pr.ot ej . .
ORI F oA iRl iHD: o | SeueBlip] hibtactasinpsspieiterase
AsBay- Fyhibifhal8forddr afsadSNG10Y cots wakQanarllis bt dR3R& and

transfected 24 h |ater with Superfect reagent

tpmfpdeN24 I2datpoevitheyarasirepitentitvanidy &yRie peRiugoprggipitation
oI A B RR, K  bF pB E B B glo, aon
f@Wwihg precipitate removal, cells were exposed for 5 h to either vehicle (0.5%
DMSO) or 50 pM of decoy peptide, prior to harvesting. Cells were scraped in 200 pl
of lysis buffer and a single 10 pl aliquot of lysate was immediately used for sequential
measurement of B-galactosidase and luciferase activity using the Dual Light System
(Tropix). For protein overexpression experiments, U20S cells were cultured in 6-

well plates at a density of 1x10° cells/well and transfected 24 h later with Superfect

reagent (QIAGEN).
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cycl ohexi m de) using the TRIZOL(r) Reagent (Life
Technol ogies). Total RNA (4 g) was reverse

transcri bed using oligo-dT and M M.V reverse
transcriptase in a total reaction volune of 20 |.

Pol ynerase Chain Reactions (PCR) were carried out on 3

1001dBhA sahpbquantitatize FEPETbe TotaloBRNMwas isolated from U208
SaRRIRAERLEAL) dend F B0 SRSt AN Do AR Mo, eyt

SpecitiCc priner ota Ion vo U

Sldhexibhide Cystilg the TRﬂZ@lU@ Redgent PUR PeREnclsgiol I'Tutal BOA (4 pg)
cycles of denaturation (94C, 30 SeCQ/ anneal i ng (51C,
o5 §<‘é’§§seéﬁéﬁs"é‘iheéﬁ§i%n01(@2@ apd MLV geyersa pusatiptase in 2 fotal

{eBkddntd 11%5‘? %@?n PR atC@&r@A' AR @Q%{He R4 out on 3 pl

term n eq ue
goNa- ﬁp@d;asfm the jpesares sf 25 mM‘da&iﬁbbﬁudl@ﬂhiertﬁglht&phated:’(aRITPs)

anpl i fj i on _products, were anal yze agar gse gel .
@}r@&d F%ﬂ’fﬁpégﬁ fi& PriveRs PRYF ng,adp}aﬁgeggtgpn vPpge &1 Ysilg ?Wydmg
ﬂn@f@eﬁfo\f‘@dl} Wa@tﬁ SfoM‘@xFJe 36 %pasedr H&muﬁ:hﬂ({]’f foa¥ehbg ls@& bnnealing

decoy peptides. Bronbdeoxyuri di ne i ncor porati on
{8 sC, ?rﬁ)md ondeaxtsion &20G] miimetwithca ElnhiSiedsisiay dcmturgtual step

r Ilferatlon kit. a rd| uf acturer'’
g? ?rr%ﬁ IBH’élt %88%3} B@és aéolr%;)(l,m F %Ts St gét gene-specific
R 615 ) avalmieoﬁp&leféquéaﬂm afplivicalin plotuctt2hbee GBAlvSed by
grown in 6- well dishes for 24 h were exposed to 2

PHAUQE GRk HedrPhoiesisont ai ni ng ei ther vehicle (0.5%
DI\/SO) or 50 M decoy peptides for 48 or 72 h. Foll ow ng

[:{17;“ Ve %{/&? fl%&lgj Sy geﬂéatﬁg\%q 15\@60\%@1\" tl%eslw?es rﬁ(posed 1o

rypsini zati on and re-suspen
diﬂ}l@BSfehﬂ:ﬂa mi dla‘cop ehdptidess pRrsicdnoxyasidirek @rdin) omcegoltion was

sanpl e an rrerate ther electraqnically.or. . )
RANTT] PO BEpE IS A Brayt S § calbbEerdiep kit gpcording to

lﬁ%dfa&a&pg @édo%ﬂnen\&ﬁﬁo& d@%ﬁ%gemvr?agnmlm@f isoton(r) 11
buffer (Coulter(r)) an nunber was esti nmated

usi na an el ectrom c Coulter(r) counter. For manual ,
APl ng oPetgr lamaéweéiﬂcgﬂ nygbger age vighility. JiAQ% Relisogrown in 6-

821312 Cflar §@?’%}e‘?€§m t‘?i&:%g Wl/nv %%@Jggh\ﬁ%r alﬁf tee:itylg hicle

(0i b D@w[$(0h61tﬂ] deieccﬁpd:};ﬁidﬁaﬁn @B wIreP ait eﬁbllow&rgmédtmem the cells
usi ng henocyt oneter. [00121] Cel | synchr onl zation

WG Vf?éhtfd Kjeg »é’ltbﬂé&?és%%?ﬁtm ysinizayppgnd sesuepded in 1 ml
Wﬂg (mﬁ)s &fe Cc‘ellv\@ﬁ&ﬁ;% W_ﬁﬁ%trtgg tf?m%oe%?llg %%1% ahli $3EARMLed either

d]&@x@el@m{é@r Alan@slilye dFSUEIESE@SC Vil &ell RofAS D RY of@slNisidension
w th 1XPBS and grown in DVEM plus 10% FBS cont ai ni ng

Vaast chb]ted,)@hZQ;mé of GosMEDIIEm ey ,(ngitel@g agqlﬂcq}é @gypber was estimated

BFBcTEe et CPBRS e Pioka SRRt rotplite SEYRYE, fr 10 of
LA eRsiBh b @ad?xrﬁfﬂﬂh?waﬁfﬁﬁked ®fth (é)r;@zllled)hlﬂl@dk &ypan blue stain

(Sigma, 0.4% w/v in 1XPBS). The number of viable (unstained) cells was enumerated

manually using a hemocytometer.

[00121] Cell synchronization and cell cycle progression analyses. U203
cells in 6-well dishes were subjected to nocodazole treatment (75 ng/ml) for 22 h.
Thereafter, the nocodazole-arrested cultures were released by washing with 1xPBS

and grown in DMEM plus 10% FBS containing either vehicle (0.5% DMSO) or 20
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transfected U2CS cells were exposed to nocodazole (75
ng/m) at 3 h post- transfection for 22 h. [00122]
Protein decay analysis. Transfected or peptide-treated
cells were exposed to 20 Itg/m cycl ohexi m de (CHX).

WP o pegrionst BT o8 RyPeSOf oy e Pl standad Mptem blot
fﬁg}s@&n HrOthe ARl YRI & Geﬁl%ﬂ%&ei?ﬁ%ﬁafﬁ%i ﬂgeclggﬁrl- PSR E/Cdke-

western blotting. Proteins fro ysat e
asrslqorede ISP xasls vieere  eapaschtte dnasodanples t(@hdeg/mil) at 3 L post-
den?tcyri ggf ol yacryl am de gel el ectrophoresis as
YIS BRI+ eVi ously (Hsu, S.1.H, et al. EMBO J20,
2273-2285 (2001)). [00124] Caspase assay. Both

pdreegnt abldoteit dehigdagdlydis | Trafsi¥@td ofli Spd8e-uvREE cells were
harvested by centrifugation at 2000 rpmfor 15 mn at
oserhe $eEainl gyglobetimidgpelilE). s Wiede c¢lhbisbigs egre prepared from

e ool 138 4: 435 ol 80 o EDERN B BEasfos Bl s
containing 10 mM HEPES, 2.0 mM EDTA, 10 mMKCl, 1.5

fOEST12, Delatuinig\SIDS-PAGD ndi i ierRafsithig, Pebicifrom whole
| eupeptine (20 _M each), 6.0 nM DTT and Ac- DEVD- AFC )
el OlYpge mand  RBacOIpHaes waeEe abqngiiisl t BSipg osBdargt denaturing

151@9%%@% Vgfegtr?@dﬂ%ﬁf%‘:&@&%eﬁ%ﬁg}1819&%¥)lﬁ£1§ S.ﬁlf{?gtr & EMBO

usi ng a ‘spectr uor one
{20, 27312280 (@M EL engt h: 400 nm emi ssi on wavel engt h:
505 nm. [00125] Figure Legends [00126] Figure 1:

2 Br degg eptides tagoni ze KRl P-1/ TRl P- Br .
981287 oo R RE T a BRI AGETRy At SR GGhat g™l dishes
WERUNORRE 1B badtiifBatidnl £)2088 $p¥ eNENEIr At4°00 BReeklltifg cell
KRI P-1/ TRI P-Br PHD- bronpdomain interaction in vitro
pedigtsbiverekinenpatedtini0t il off chilies Ieis dynffse pEtotesh) on ice for 10 min.

-KRI P-1 was,specificall .. mrunopt ecl Pi t
b Pl e dBRPRRE R SRkioh i i€ i BEPBY 2 mna
HEPTAQ)10bwtv Btl, b\s ihe MEOhL S POCiM EMIINtdppbtidd, i pepytadih ™ and
E anti bod éﬂlgane ?g; T&E) Ant a%onl sm of .
imampﬁﬂ@ﬁ%féé parh).rft-@ pddtD Bhend AodPBYD-8FBd4dbg/snte Reactions
t ransi entl ec . 4 gl -
UEAT R ot erddp R 8L B bl R opb oo SR8 en o
IMERALKERN s Tor alhomgngb spectofumonrier t(becintion Malvelength: 400 nm;
| uci ferase reg&r(} er pG-G3 and 30 0.1 pg of the

ERRTIPH VY gt / (3-gal . The transfected cells
were exposed to either vehicle (0.5% DMSO or 50 pM

@bﬁ@gqi ndirealEfeslsRy Peptides prior to harvesting

or sequential assay of |uciferase and gal act osi dase

activity. Fold
[00126] Figure 1: TRIP-Br decoy peptides antagonize KRIP-1/TRIP-Br

PHD-bromodomain interactions. (A) Autoradiogram of an immunoprecipitation
(IP) assay demonstrating specific KRIP-1/TRIP-Br PHD-bromodomain interaction in
vitro and blocking activity of the decoy peptides. GAL4-KRIP-1 was specifically
immunoprecipitated by the agarose-conjugated anti-GALA antibody (Lanes 3-3 & 7-
10) but not by the non-specific control anti-cyclin E antibody (Lane 6); (B)
Antagonism of PHD-bromodomain interactions in vivo. U208 cells were transiently
transfected with 0.4 pg of the indicated GALA expression constructs and 1.2 ug of
pMT3A/KRIP-1, along with 0.4 g of the minimal luciferase reporter pG5-GL3 and
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activation refers to luciferase activity nornmalized to
0-gal act osi dase activity, and is expressed relative
to the activity observed with transfection of the

reporter alone. Values represent the average +/-

tandard deviation of at |east two independent

L pes Phhft contyobgeperer pLYLYE-2al. Ahg yasskeckst g5y e exposed to
URLE (SaRIe SEST EALSD) gh 00 [FEDL 3 shhEid s giiley pror o
havestingl faratdquantiadf asshy @fl hbdkmee *3BGRgaliBodidandadiBi®. Fold
into U20S cells at 24 h post-treatnent; (B), . .
fitbyation FedRts BrUGEBRERSIVRY dPREHIZ P giﬁgaé?qt@%dﬂéﬁéywﬁw and is
é}lé?@ﬁ‘ﬁ@d/ LI Yo mghﬁztﬂﬁaccﬁﬁ&@g@ witf thsFCaRa St thy ereﬁ(ﬁjtérsa}one.
was determ ned using the WnMJ software. Val ues
Velhiee gemesent ke avergge/+Atandard ndiviafiodesfi att least oo timdependent
i ndependent experinents. The student t-test was used
PHEBIBYr e val ues. P=0.454 for the sinultaneous

conpari son of all peptide treatnents. [00128] Figure
B01273! ysi Bigake BN-AApan st (Rptidengtaiadby AROS kBOIA) Peptide
cells in response to decoy peptide treatnment. (A o
el retion meader by furessancgJ8Ryoseppy. LPigeres depist internalization
! t. it . - | da .

PEHCIERRI SR dpd i QoA SO IR ERE At @)
Pleasméraentad peptideyinefnaliefticl dfitiesat dfilsarploasirywdhe percentage

nornmal i zed to_ 100% and the activities of the
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thbaviahd ¢ %taﬁlﬂ%ﬁgg%aﬁgﬁ%f Blo illyé}gf%ﬁ%&ltrﬁﬁigérﬁﬁglﬁg. Th€student r-test

averag® +/- standard devi ation of at ast two
watlegsd nd eompax pehicsrefE6.45¢ Byr (Be nimujaasus tcatmipuasdRTof 4AGRptide
anal gs{i s on total RNA for dhfr, cyclin-E, cyclin A2,
o Pol a and cdc2 expression in U20S cells
exposed for 16 h to either vehicle (0.5% DVSO or 50

[o128] t heFigagd Ganedldecol EREatisiesiveHragdctiptioAsin U20S cells
I ncluded as _an internal control. Figure _shows results

orespaese fo Besoyvientifisepentiasnt. 6k Ergahasisidase/bpaifgpse assay of
j 4: Ti - ;
O TP SO0 D R PO BN ey a7 pet e

ihtl¥Rred e RE PGSR repdttdr -RAsit. e Padrhater eftfvegts whiddi@eated samples
decoy peptides. U2 cells, exposed to either vehicle

Yo 5osmNBey tor LA pmddieogctiviisst pladhs peptidsitigatsd semples were

i .. AS, | "
eI RN R PR, pOERPOLBLEERHER B rcmge
stdndast davitaiod of evieadtiten infeptrdznt expdapende() Semi-quantitative RT-

experi ments; e- endent, ant.i-prqlife i ye
é‘Bi‘lé’S‘BP“tt?Fé‘B%Q%é’r doi? 5&2% é@’.ﬂ'ﬁfﬂé%_s%é;ﬂf DNALGlgcag cde2
éx%re'ésiomm 120508119 @xgdde@for’ FER 1d 8@hdrdehicRe035%6 TIYON 83 50 pM
*Brl (dashed line and triangle) or *Br2 (dashed line _
ofrile didieatas)) defcoy pagides. WEpeimweajsdiided as an internal control. Figure

shows results obtained from two independent experiments.

[00129] Figure 4: Time-dependent and dose-dependent anti-proliferative
effects of the decoy peptides. (A) Time-dependent anti-proliferative effects of the
decoy peptides. U20S cells, exposed to either vehicle (0.5% DMSO) or 50 uM decoy
peptides for either 24 or 48 h, were assayed for BrdU incorporation with a
colorimetric ELISA assay. Values represent the average -+/- standard deviation of two

independent experiments; (B) Dose-dependent anti-proliferative effects of the decoy

31



for BrdU incorporation with a colorinmetric ELISA

assay. Val ues represent the average +/- standard

devi ation of at |east two i ndependent experinents; (C
Cell proliferation analysis. Left panel: At 0, 48 and

72 h post decoy peptide treatnent, total cell nunber
peptidaet G2OS wels, ekpesed omb.cll, 2§ ousd piy! af ROCR (edidd)ne and square),
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for 24 h. The cell cycle profile of each treated

Redifly| At (7 3 hapRstjreatansnt eplly Mesd¥EEssd altaingd with trypan blue for
%Q@F%‘Qﬁ gpﬂggg (not shaded) for visual conparison.

percentage of cells in various phases
of the ceI | cycle; (B) Gaphical representation of the
[@enBotycl eFig'nsé 61 Blow oytopietfid healpdis off ﬁsﬁmchronous populations of

Q285 sl k2 79 BroutGGERCR e AReAT PeRPER Kahike ccl cycle

§i98L3ddn Hraye %fGasyEé!ﬁ&?&ﬁ ﬁ%ﬁ%on& oF TROPaLAs 3x osed to either
protease activity'in U20S cCells exposed to eit Eto

ehiakp SMEE)) drghe Mlﬁ“@} d8OY epadasyfop dpth. dElse tdt cyl@e orofile of

it SoEpRERRED, Vo ke MsRL TR O e R Enfol (ot

hadddyifbyviRe comPhristao I Tibledhbwh Yiseape@cdnfdpétof WAl ﬁﬁﬁanous phases
resent the aver a%e +/ - standard devi ati on

Qfﬁg@ peahasde; @faiaphigdirspressiation|of thersiscydy FltSGﬁé’élOP pprofile at

pr e ﬁgg&o}‘i&g ”%1%@!&?%;} %Sat(%glqu e glts{agﬁgx‘ayg{bé&%?l of two

iRAdgienddre axpegiomerdt2OS cel | s were exposed to either Etc
(Etoposide) for 24 h or 50 M decoy peptides for 72 h.

198351 B Tiapros: fpspfsn i 13 Gishee S phERg iyl iyu20s
CFCHQ ex%tﬁ@@ t(ﬂelth\é? ik Eo§&ﬁiek$or%ﬂﬁ_ Gig ﬁﬂcﬁwdé&’? RPESATEL48 or 72

% DVSO f or ane 5: R, Lane 6. *Brl;
lLame Zssaysi 2sinf 0@@. M}DEVQMAECﬁUO@@gdmcc sulistraigr oklistagram shows

expression profil nd y

FrBEERp SRaPL el B beM B D Dees IR N S Bt e
AVefpd gl gandard @gbiation tdfetvabsmpaadm expatmets.of Cdagaly cells
peptlde treatnent. Protein ex resils,’é q of %Fltous

ejredns nommaloares el Yeliglepgelieatarsd i) demripnce of 0.5%

| YO8 #86 WEO8kposed t

1(53112]; IS (‘Q’?Q&%t%ﬁ 6{% M%?S%S%f gﬁgﬁ ng%w é‘?t er rel ease. posec 1o
diaenBeES{Roposide) for 24 h or 50 UM decoy peptides for 72 h. Lane 1: Vehicle
cells (cultured in the presence of 0.5% DMSO for 24 h); Lane 2: 25 uM Eto; Lane 3:
250 uM Eto; Lane 4: Vehicle (cells cultured in the presence of 0.5% DMSO for 72 h);

Lane 5: #*SCR; Lane 6: ¥*Brl; Lane 7: *Br2.

[00132] Figure 7: Cell cycle protein expression profile and protein decay
analysis. (A) Protein expression profile of U208 cells released from nocodazole
arrest in the absence or presence of decoy peptide treatment. Protein expression of

various cyclins and Cdks was assessed by Western blotting using whole cell lysates
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stai ned proteins served as | oading controls; (B) UG0S
cells transfected wth vector backbone (vehicle) or
pRc/ cyclin E and pCW/ Cdk2 (1 p.g each), were arrested
at the &/ M boundary by exposure to nocodazole (75
ng/m) and then released to re-enter the cell cycle.
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cont ro (B) Dosage- dependent effects of
%jé*ﬂﬁ ?‘H’éré’ *Fbxw7 expression. U20S cel |s exposed
to 5 10 or 20 tM of decoy peptides were analyzed for
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CR Hactin was co-anplified as an internal control;
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pptidan tdrors IeyCtlohexydu zti&x loé@h@():oxﬁtﬁﬂ BIDERgt- ﬁéﬁtdﬁd&zﬁd}ffects of
H actin was included as an_internal control
of decoy
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teins are proposed to Integrate trans
PERul &l-arnyn siag r@k@nrddrﬁdeasr enl l.bgemﬂéirqou‘ursi (C) cyclm-E and Fbxw7

PHD- br onodonmai,n pr,ot ei ns i t hat u
PP B BO AL 081 1oy FIoEr B o B NA B sub-
SaFehsUROSIBBIEIFR BelRr gideoyipoptides: aMfRaanbZ&ycloheximide
KRI P-1/ TRI P-Br PHD- br ormdomal n interactions in vitro

GAdX) Forvi e, intlepied dEsectiryasdpendedas angnieral control.
PHD- br onodomai n i nteracting regions of TRIP-Brl (*Brl)

B3 e | 2060) . Mc Bcohe Lol Pac gLy gy o
papniddet vdlk fyddprogeasicni hboe ARiIE-Brgnpedistdre prafos¢dh® integrate
RO SEub S EERS b e R abat D b ofigggein proteins in

5 A iR ARbn o BRch RTBAREY pélﬁeﬁraéul@? gg@sﬁjnn ot i fs,
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[00135] Results

[00136] TRIP-Br decoy peptides antagonize KRIP-1/TRIP-Br PHD-
bromodomair interactions in vitro and in vive, Peptides corresponding to the
PHD-bromodomain interacting regions of TRIP-Brl (*Brl) and TRIP-Br2 (*Br2)
(Hsu, S.LH., et al. EMBQ J 20, 2273-2285 (2001)), and a control “scrambled” (*SCR)
peptide with the same amino acid composition of the *Brl peptide (see Materials and

Methods) were designed. The *SCR peptide sequence did not show significant
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(http://ww. notif.genone. ad.|p/; data not shown). To
facilitate transl ocation of the decoy peptides into
cultured cells, the am no-term nus of each peptide was
tagged wth the 16 am no acid penetratin sequence

derived fromthe third helix of the Drosophila
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exposure o ei ther *Brl
p3URes desudticaldy |rcdtc:cdphetaéllmjo@lf iGAREHRIBE] teolRl PRIE-Brl or
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832 Wetifichi®nBiodk twmh@nﬁahw&!ﬁswpweinam@ infdrac(TRak ehe PHD-
observations denonstrate that *Brl and *Br2 are

ereprpeairoffitiplt 1 §hwfoy ant agoni zing the
PHD- br onodonai n-interacting function of TRIP-Br

By NS | ¢ g}éﬁ } EREGLdgl HPSERS GFAEH (HIRIS.NYL, et al.
ELOQS%{[} tha?}ngr ghthlg ecuoS pept desﬁévver e? ef f(l ci ent]l ye :
EntBed 1 ab] 256-22865202081cBROS ek, guar ebs2ied tFatmvaosure of cells to

S OTBLT b 0P e SRR o} ARG me .

2kbdiskeneYacidtihg MAkGeh bhes AL TRIBB: t@eﬁﬁbﬂlﬂﬂﬁlav\lam@vlty (Figure
Internalized (Fi qglure 2B). 34 [00140] The

BB Detnparodenssi - &nb evidle tlpng 3 undtliets Bf&TR witlglane 7). These
gtgsg}v%hons demonstrate that *Brl and *Br2 are capable of functionally antagonizing

the PHD-bromodomain-interacting function of TRIP-Br proteins in vivo.

[00139] Direct fluorescence imaging showed that all three decoy peptides were
efficiently internalized into U20S cells (Figure 2A). Flow cytometric analysis

confirmed that there were no statistically significant differences in the efficiency with

which the different peptides were internalized (Figure 2B).
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co-regul ate E2F-dependent transcriptional activity in
vivo. We used *Brl and *Br2 to antagoni ze this

function and alter the | evel of endogenous E2F/ DP
activity on an E2F-responsive reporter. U20S cells

were chosen for this assay because they express
[adickdional THZFPHD-DenibdoRmimidertatiogtfabttéon of ¥RIPEr proteins
endo nou P- B as as ed by Western bl ot

Srargane Tl fepanden df EosBPDaR S 1 i b e sed *Brl and
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(2001)); data not shown). U20S cells transf ected wth
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it '&Hlﬁlmzﬂ I Ee? S félﬁ@%l larphp kent F&.%?Fsc and *Brl

ts In atet transcriptiona
wepraesmnamﬂ azsﬁ]osiuglt emttmttdm ﬁgwu&@ oigh‘cqahm@ t cAlgithieer decoy
eC| fi c
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%ﬁ%ﬁﬁﬁgeﬁhe@%ﬁm% Rgi BYFSinfe8PonsiROBtddn Prostate Specific Antigen
em -quantitative RT-PCR anal ysis was perfornmed to

%ees)wlexu@ll@ug@%m@aw Sh@w@ sTlsep resydie dndigaig fhet the observed

d | j ¥ i E3n
RPN H RS G PRI ot SYE Ry ot or B
A9 9pkdificalyel inedif2d (Rapdnbeattbatidn et THIP-Bramtdising protein
Acad Sci USA 8 EZ 4- é828 (1992); Roy, L.M, et al.
gomplexgs apeapblach & 2%?11 28 5§%991)), dhfr (Mller, G P.
and Benkovic, S.J. ChemBiol 5, 105-113 (1998)), PCNA
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B S48 AT i Bl e i
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(Smits, V.A. and Medema, R.H. Biochim Biophys Acta 1519, 1-12 (2001)). These
genes encode proteins that play key roles during distinct phases of the cell cycle.
Exposure of cells to either #Brl or *Bi2 resulted in significant down regulation of the
cde2 gene, as reflected by the markedly reduced cde2 mRNA transcript level (Figure

3B). In contrast, the mRNA expression levels of DNA Pola and dhfr were down-
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35 regul ated by exposure to "Br2, but not *Brl (Figure
3B). Transcriptional activity of the cyclin-E, cyclin

A2 and PCNA genes was unaffected by exposure to either
*Brl or *Br2 (Figure 3B). Relative to the
vehicle-treated control, the scranbled peptide *SCR
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treated controls (Flguze 4C, rlght panel). These phenotypes were reproducible, given
that CNE2 (nasal pharyngeal carcinoma) and Caski (cervical carcinoma), two other
cancer cell lines known to express TRIP-Brl and TRIP-B12, responded to *Brl or

#Br2 in manners similar to those exhibited by U20S cells (data not shown).

[00143] The TRIP-Br decoy peptides induce accumulation of a sub-G1
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[00143] The TRIP-Br decoy peptides induce accumnul ation
of a sub-A@ 36 popul ation through a
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[00145] Incomplete DNA replication: an alternative mechanism for sub-
diploidization. For most eukaryotic cells, DNA replication takes place once per cell
cycle to maintain genomic stability. This strict requirement is fulfilled by a finely
tuned interplay between cycling, Cdks and pre-replication complexes (pre-RCs)
(Diffley, J.F. and Labib, K. J. Cell Sci 115, 869-872 (2002)). It has been
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tuned interplay between cyclins, Cdks and

pre-replication conplexes (pre-RCs) (Dffley, J.F.

and Labib, K J. Cell Sci 115, 869-872 (2002)). It has
been 37 denonstrated that deregul ated expressi on of
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HShei NG BRM plble, dRGO%:R Fdae§u‘@€§@r eakrﬁ flow cytometry
proposed genone- destab|I|2|ng effects through
agelyegpul ati on of Gl cyclin expression, we investigated
the expression profile of key cyclin-Cdk conplexes in
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and the cyclin-dependent kinase Cdk2 was unaffected

vshictreeiognepRiphe decay peptident AL FYguirieh 7arval pfterarleate. whole cell
p?(gtgfnr Q}ﬁ}ﬂc s\/\@e o&%ggr @d ‘We AN bick G N ng?lg ShbWeRahiiO0Re Uert cycle

nor rra e-reg at e Ics and
eapyeksibm ;imfﬂxf of:gmllogsmoﬁs pyaﬂtmlmz axblbe,smdcthe typdlinedsipagdent kinase
e osure *Br | r *Br2. . 1ln vehjc]e and
BRI al Sesod bbcon Reption e RN ity i RIS SpmEpst we

OB 8 & G Ehridi Gt |p@f't§rbg’3ioxb%tf\’iﬁ@ﬁio§mh @Ndeykfe-Regulated kinetics and
post-rel ease (Figure 7A). cell's progresséd into S

apnvézgele afyclieFeprotsin @MUESSFQDEfOﬂﬂmT@ erpogirgdegithg *Brl or *Br2.

ed 0 I Ot
£ SR agpx i) 020 LRI bR BRI s -
1atMG1r B&tveeh 86l hisd 1@>mbck3t~tﬁehser(mgawvm ageuEllb @mgmsecﬁ into S
cyelin Ebeglnnlngln early ‘(as early as 4

Pb@‘i@t thee eérals@’rj CYDipErREateHist KagunlyofiecTiprd Kgexe tqbéfav%*medlated
S PRCHRPEIN & o Dbt (o) o 28K S ol
ealhibhed prelevet siccumulation of cyclin E beginning in early G1 (as early as 4 h
post-release) compared with vehicle or *SCR-treated cells. Furthermore, the absolute
levels of cyclin E protein were dramatically up-regulated and sustained at high levels
in the ¥Brl or *Br2-treated cultures up to 24 h post-release. These observations
indicate that the TRIP-Br “integrator” function plays a physiologically important role
in preventing cyclin E protein accumulation during the cell cycle. Antagonizing this

function using decoy peptides may influence the efficiency of DNA replication by
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in the *Brl or *Br2-treated cultures up to 24 h

post -rel ease. These observations indicate that the
TRIP-Br "integrator” function plays a physiologically
important role in preventing cyclin E protein
accunul ation during the cell cycle. Antagonizing this
reraglpéne thsiconpregdeny! pepRifdes may i nfluence the

ef ficiency of DNA replication by 38 upregulating the
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SERE E5EHNiNaNAHC AR oARNC T Rhutation of Geminin during G1 phase (Figure

7B). These data suggest that deregulated cyclin E/Cdk2 expression induces abnormal

Geminin protein accumulation.

[0C149] Protein decay analysis was performed on Geminin. Control (vehicle)
or cyclin E/Cdk2 over-expressing cells were exposed to the protein synthesis inhibitor
cycloheximide (CHX), and then whole cell lysates were prepared from the treated

cells at 1-h intervals up to 5 h to assess endogenous Geminin levels by immunoblot
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Gem nin protein accunul ation. [00149] Protein decay

anal ysis was perforned on Gem nin. Control (vehicle)
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progidésels of cyclin D1 and cyclin A2, two proteins known to be regulated by
ubiquitin-mediated proteolysis (Figure 8A, upper panel), we reasoned that the decoy
peptides altered the expression and/or activity of one or more cyclin E-specific
ubiquitin ligases (E3 enzymes). We performed semi-quantitative RT-PCR to measure
Fhxw7 mRNA transcript levels in decoy peptide-treated cells. The Fbxw7 gene
product, FBW7, which is the F-box protein component of the SCF complex

responsible for target protein specificity, has been recently identified as an important

physiologic regulator of cyclin E abundance (Koepp, D.M., et al. Science 294, 177
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peptides altered the expression and/or activity of one
or nore cyclin E-specific wubiquitin |igases (E3
enzymes). W performed sem -quantitative RT-PCR to
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[00153] Example 2: Use of DNA enzymes to disrupt TRIP-Br function

[00154] Materials and Methods

[00155] Plasmid DNA and cDNA clones. The pRcSV/cyclin E and
pCMV/Cdk2 were kind gifts from Dr. Steve Reed (The Scripps Research Institute,
USA). The other plasmid DNA and ¢cDNA clones for transfection experiments have
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internedi ate factor allows us to conclude that Fbxw7

is a direct target of E2F-1. [00153] Exanple 2: Use

of DNA enzynmes to disrupt TRIP-Br function [00154]

Mat eri al s and Met hods [00155] Pl asm d DNA and eDNA

cl ones. c¢SV/ cyclin E and CWwW/ Cdk2 were ki nd

PR PO PR LH-(eTHe BHE B0 FE3aBeo000D).
Institute, USA). The other plasnm d DNA and cDNA

Qb@QGP for pigcRbmi@f té n%xﬁfglg?&ﬁﬁ %nﬂi@ﬂéﬁ‘e f@il O%IEPDI (sc-718),

previously described H., et
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qut( gg %g}%f ) a@jﬁ?%gg% i)zogﬁc?eﬁ@flﬁ'yp‘&%@g leg%}e péﬁ}aased from

HRB: crpipigaberblgnt.i - rabbit (sc-2004) and anti-nouse
(sc-2005) secondary anti bodi es were purchased from

Santa Cruz_Bi ot echnol ogy. [00157 Synt hetic )
[801§8huc eBmthetdc plgew gs WAsypnayeszetere  synthesized
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CCT GIiC AT-3'" SEQID NO: 9 [00158] The residugs
EBrires pﬁdﬁdﬁqﬁ@TQmGtehé_QW CoT CEaACh-DNA| é‘tﬁQm-: 7

are undertined. {00159 Tissue cutture cetrt—tings.—The
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pel-ntal-ned

Aneridan.Ti.ssue..Culiure Collection (A‘T(‘(‘\

Ty

in 75 cm V/Ctissue culture flasks (NuncT Cin

tgomga di f i B s idBsprRsreeraringol (At BN YIECORe éﬂa@téi% enzyme
Wy in Dul becco's nodified Eagle's nmedi um (DVEM)

a?‘!S]l gma? suppl enented with 10% characteri zed fetal

bovi ne serum (FBS) (Hycl one(c)gge and anti- m crobial

[agm]s (sdI‘thwulpem el Kiney pyman leng ébraiigsts Wlakd were
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WONGdsGé ety faEkSBQNLQlcEV@ &t A ircaBumGhiiéd amsaghdroof 5% carbon
experlnents wer e between passages _ 3-10. [00160Q

B GHEC O AR v dh DulRecass gedited faele’ f%&%&DMEM) (Sigma)
|
ﬂb‘%@@%ﬁt@& WAt 1% cﬁér\cf?léxé{ég Jhtq @cﬁ; ARG ?Fﬁgﬁ{}?ﬁléﬂé’gbl\)/;agd anti-

ore being trans DNA enzyne
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[00160] DNA enzyme transfection. WI-38 cells were rendered quiescent by
cultivation in serum-free medium for 72 h before being transfected with DNA enzyme
(0.1 uM) using Superfect as reported previously (Santiago, F.S., et al. Nat Med 5,

1264-1269 (1999)) in accordance to manufacturer’s recommendations (Qiagen).

[00161] Cell proliferation assays. For the BrdU incorporation assays, growth-
quiescent WI-38 cells in 96-well dishes were transfected with DNA enzyme and/or

100 ng of pCMV/E2F1, pCMV/DP1, pRSV/Cyclin E, or pCMV/Cdk? and then
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1264- 1269 (1999)) in accordance to manufacturer's
recomendati ons (Q agen). [001611 Cell proliferation
assays. For the BrdU incorporation assays, grow h-
qui escent W-38 cells in 96-well dishes were
transfected with DNA enzyne and/or 100 ng of
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peaningrdasiono B dehringms ddpenhegn. oF pramenuad celt epurd, growth- qulescent
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9 14 of el St!&pywomwz%@k%fr@m aagh Rampke @élmmg@wbrmu volume of
W th e

BB e DR PR R R T ie Bty b s v

AR A e OhakSlyaisith BahbS Waser. ERYRI Ayt AbisHys, growth-
usi ng a henocytoneter. For colony formati on assays,

Qe -Whad esleantl 2vwelbgished wer e|tranif2ct@é IWlthDb%egﬂmeeﬂﬂd then

transfe e me._and .t h X,

phEHPF B5orRS b SRR BT I o BARER D et 75

wivol mm@th?ﬁﬁ(om%ﬂmhemmtd&yl BpsrsRNishon eetﬁmcqr | dGS% wiv
[ SIGW], 50% et hanol, 1. w v  paraf or mal dehy

E@lafs%ak#a}lyﬁl&c@ ?5%owf‘~'1blaﬁ@nf0ra)&dn%eﬁldr theg dinset dh@fegghly with

d%med@@ata%%&ﬂo%%s&é%ﬁ@mve excess stains. [00162]

Sem -quantitative RI-P Fol | owi ng vari ous
treatments, W- 38_ cells in 6-well culture dish were
[60bP2kt ed &mrtmnmm BI-PER: | &mllgwmvms TRItpenEc)WI-38

PR anea T SLET 980 e ol At DRt tRag s e

TR Rebgse (LLike BedhabRgidsRatoiaDRNWO{AUN® Wis ROeiked transcribed
Pol ynerase Chain Reactions (PCR) were carried out

quglt,d:[ygg ot M-MLY Fryersg tegggiisasgin agoigjyeaction volume of320 pl.
P%%%éﬁfiéebéﬂﬁiﬁ'ﬁ&%&% fﬁd@h'@&@h&'iﬁ (y&itl\g_ﬂg §) d%ﬁk%%@fe in the

Ic prinmer alrS|natota reaction
pﬁsﬂseﬂce e mM:ﬂeomgrﬂmxmﬁ:lebedé oiphPGRawa $dMEPs)faol oW M39 specific

R GRS s B e RRon Gt ra 6 58 b e gt moBtecgel B was as
bk @b denat 4 adaBlRadde R4, %Cséﬂ%eaﬁ]eﬁﬁng "{BI\QG €30 sec) and

pol i shing step at 72C at the end uences of o
eg@:ﬁems Hés |Zcmpm yith ¢ %rrenuta\watmlafﬁﬁnétlm@m ﬂ‘f@q@“eg‘ﬁ C and a 10-

ute &t Eﬁ}llng ggé t f%@ %[3?1%\% éte g% n(i(lb ﬁ%t%[(}lqs eng %gFCIfLC spnmers arc

a@@ﬂlzﬂﬁe luipdﬁ waidestcul PusiePAR shamplee waghedalyzed by agarose gel

electrophoresis.

[00163] Western blotting analysis. Cells in 6-well culture dish were washed
in cold PBS and lysed in sample buffer (50 mM Tris-Cl, pH 6.8, 2 % SDS, 10%
glycerol, 0.1% bromophenol blue and 100 mM DTT). Whole cell lysates were heated
at 100°C for 10 minutes prior to electrophoresis. Separation of complex protein
mixtures was achieved using a discontinuous polyacrylamide gel electrophoresis

system consisting of a stacking gel and a 10% separating gel. Electrophoresis was
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in cold PBS and |ysed in sanple buffer (50 mM Tris-Q,
pH 6.8, 2 % SDS, 10% glycerol, 0.101o bronophenol
bl ue and 100 nM DTT). Whole cell |ysates were heated
at 100C for 10 minutes prior to el ectrophoresis.
Separation of conplex protein mxtures was achi
BRIfargea VUl Lo AfipoRdiep 643wt Trinatded, §el? M glycine, o 1% SDS) in
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y&! hag 1&&9«: \QO% m‘iﬁﬁa’:}{o?t@@zr?f@@' NBolEYife tbﬁ@d&ﬁ (1 %s 0.5%

to nltroce ['ul ose menbrane (I mubilonT" e)
Ewem aat #% [J\‘/b'ﬁ tnomgfaf( ﬁﬂNﬂ),oi\n@en ngj1e1natwe¢€)detenteﬂrlmm arl 2,500
% §( 8\? C|ne 20%rregnl o
i, e PTBAh §TIGURT P IS PGS ORadEn anyibodies

Afgdgitod wan- fﬁcﬁ‘ﬁelﬁﬂik}k)pexé}@&&@t (RAL &g Weie ARl edsualize
u3|ng a 1:2,500 dilution of specific primary

amninoehcsiye prattinsnaiud 2. 810 dibetions asiig cnlpBcemhtahboédmenescence
ﬁﬁ%gat ed with horseradi sh peroxi dase (Santa Cruz)

used to visualize inmunoreactive proteins at
1: 2,500 dilutions using enhanced chem | um nescence

jooriente) . FR@k64kgoidgur e Legends [00165] Figure 10:
(A) Post-transcriptional suppression of gene

ression he _.DNA enz inds to a
(OONGET * rndise iR ginyer ekl 4P gOF 4 S Ceiession
BY DN Alichizpre@r The DRASerROSk HiRSol DB EMNAMRRNAY B complementary
catalytic core in proximty to the translation start

Isise-gawingttheouglRiix hybridiaing pmnzst ellph pesithngi the DBYA ebgyme catalytic

T SN S L R e

BeRandava g perivicerd fR0Y Ghi \ige Uﬁ'@ﬂ&lﬁ&%tdfqm staftd:ohemc &pof cleavage,
!*E)OI ypeptide i s synthesized. The DNA enzyne rel eases
1p gl Ey BRI SEHEEICES AN GoREPOTS rPlQCB‘CEY% Foeslgidfe Anfiace no

RURBIE §oqri s rRENIE 8 0Bkt R 0 ot o o
61 amlcilaagetdﬂbm ImBNAiclubgtdtce (B DNYAI erajor targdtinlg. BRIP-Br
or nzy ned to se t.i v ind, ..
Fonscriots oty 05 ritoRoS TRbRRE e BuRe FRGinY Thy 13Icotice
SRINRS ddrhdh oMW d dratBid DalseenzghRaM2g BeEnddne selectively bind to
phosphodi est er bond between the A and the U residues

kﬁ'}?}ffﬁrl RWUBTRIRBat imiydeo nespagtivelys ot @ gnannghdhat would facilitate

ucI eot g % f Ey@& ”
GHFAREILBF BENSRESS BoBPRCET I i Py g “avo
dt4it asliorcatad yt C@ntdﬂnmfnnué}bcamesbqudeyhr ie@kihzatmOcrf BrBm  was
consi sting of random sequences, In orger to co
scrambled to produce the DNA enzyme E-SCR with an intact cat'llytzc domain
flanked by hybridization arms consisting of random sequences. In order to confer
resistance to 3’-to-5° exonuclease digestion, the 3’-terminus of each DNA enzyme

was capped with an inverted 3’-3’-linked thymidine.

[00166] Figure 11: (A) hTRIP-Brl and ETRIP-Br2 expression is serum-
inducible. Sub-confluent WI-38 cells were serum-starved for 72 h. At 24 h post-
serum re-stimulation, semi-quantitative RT-PCR analysis was performed on total

RNA to assess hTRIP-Brl and hTRIP-Br2 expression. S-actin was included as an
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resistance to 3'-to-5" exonucl ease digestion, the
3'-term nus of each DNA enzyne was capped with an
inverted 3' -3 -linked thym dine. [00166] Figure 11:
(A) hTRIP-Brl and hTRI P-Br2 expression is serum

i nducj bl e. Sub-confluent W-38 cells were
gdemal §?rgiq}edP€8rpr?§uq§S weFe 2opolyehdit agaseseygsl electrophoresis and
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@s n rigrngreopial. | Bl produels mge @ﬁqu%gy agarose gel electrophoresis and

e R A

expr ession. /3-actin was incl uded as an internal
PEG7g] . PEiyedduti)sERel erieBol wddbity cdbpirodi$eagieh. Sub-

ro sis, and ethidium ro i.de- st ai ned,
RE5G ecdis et Tioaach  EplifiaE 1ONA gpzyme
Ear%'féctiéh BireB kAP e oS- s iubar @hmfs@ﬁ@ﬁ 2040 -al| SEd o proliferate.

confluent W-38 cells were serumstarved for 72

Bkt GV hg cwwemymestcd dorsteble odd] cowg owlysir es IWaﬂeof cell
estlrmlate erum and .al l.owed to.proli.fe

HEPBHI TR gl Sl AR ped i ol RBhE of S Eimp blue
ARAl YSithe HBmbeOfofCahitainsdSRIRS ivaR feﬁ@rﬁh@ﬂﬁh nSANRIL using a
was m xed with equal volunme of 0.4% trypan_ bl ue

kerapgytormefer. nlaﬁﬂ@eﬁplgsenuﬁ@taame@l of & least e iedepardeat experiments.
ERAUGH ¥ EP h:{llgcia&d {ﬂ%{ E‘&PX& 1at%aa%hr}§@’r?%?;§£§f%:eatment

average o WO |n experinen
ﬁw digﬁiflcanﬂly Toewdr (Pﬂ(ﬂiOﬁ)aicﬁﬁipalétato tel hssomamﬂ vagsBed@t enéatment

(oo s B et TR SRR atill o] e £0 Sert Bif Veisus B

3@?%&%&110 ((ETE BeEoPE-Bes sﬁj;ﬁ'éések’ SORHT fgrlﬁ‘%n Sub-confluent
treatnent,” and P=1.44E-02 f E-Br2 versus E- SCR

VWSt erbintyere CBIESIBVE Gor 2 Br fomwplge@éle‘se@dm@rfyansfectmn the

bR P s U B R S BT PUGT o R e Aftr 72 1, el

WERRE QG QM Witherystallvislees were re-stinulated with
serumand allowed to proliferate. After 72 h, cells

were stained in sihl with crystal violet. [00168]

098BP 13: Fiofte £3:8A) RBrEoBI2BEY PESIALSRS serum-inducible S phase
[?er un‘?l nduci ble S fhase entry EAD% confl uent W - 38

aury-sSulerafbisru Wist& eelisd wessy Semmrﬁwr%qﬂ e/ Adr- DNjRllowing DNA
&Qﬁ%@%ﬁg?&ﬁ&&c 1| OEhhuS&e w%PA CHEESUMRIE Wi STuULRE GHowed to

serumand a
proliferate in BrdU Iabehng medmm. After 20 h, cells were assayed for BrdU

incorporation with a colorimetric ELISA assay. Values represent the average of at
least two independent experiments. Student’s t-test indicated that BrdU incorporation
associated with E-Brl or E-Br2 treatment was significantly lower (P<0.05) compared
to that associated with E-SCR treatment (P=1.29E-03 for E-Brl versus E-SCR
treatment, and P=8.47E-05 for E-Br2 versus E-SCR treatment). (B) E-Br1 or E-Br2
does not influence E2F1/DP1- and/or cyclin E/Cdk2-induced S phase entry. Sub-
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proliferate in BrdU | abeling medium After 20 h, cells
were assayed for BrdU incorporation with a
colorimetric ELI SA assay. Val ues represent the average
of at |east two independent experinents. Student's

t-test indicated that BrdU i ncorgor ation_ associated
werthant BY 3% eclls o sqrpaiattansed fopd< bsifigHpwingamnsiectionuith DNA

nat i.afed. w - oo
(RSO SRR S o PR RRARE VL B B S B emuton, e
tokatsente allwkdRe dralittra@Sinf Rl UHalinigveedug. BfBCRO b, cells were
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gﬁebaveéage%@aﬁ%%o%eg&o%ﬁ éx%m‘?ﬁ{;: sserum starved for

f'ow ng transtection DNA enzyne and the
ex ression plasm ds encoding the indicated cell cycle
it or s Figure 1€ul(AbreBnieor lbﬂr%vai@hmmsr alitdgen atienulated

dU | abel i um,, Aft 0
g'sbé\?;é?ﬁn?owﬁ i R e S e, S8 SeiRitared for 72 b,
Ebll SAin gssm enYgn Qﬁmﬂ@@c‘i(ﬁﬁ@f&tcu]thl‘h@ W FAgEn@hiedtwile &§hm and
two in eriments. [00169] Figure 14:
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serumand allowed to proliferate er 20 h, l's

diGundrowideadaiand N &anm\wa@xw%@@cu updgr UV. (B) E-Brl or E-
t PCR
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t he expreSS| on of Cdk4, cyclin D1 gn

Smbym of cpdint EWCABS, c:edlﬂnsD\thé war urrﬁ:xm‘arwed Goomame stained
Fol | ov%‘-gi &Eansftgggéono a 1DNA enzyne, the

gx&ﬁn&p&g SRR rtrbr%]l' Pt ate. After 20 h,

cells were harvested for vvestern bl ot (WB) analysis

[0109e! i n Figu€elkis: QA RIPDE-2An PMRFKshoex pigaifsdanily reduced

RoRtanorgprasfon Fotrheqrivarie DRsDH hy PR, SAbcpucit PMER
RYEES GRempshonidd a&%ﬂegéw UEBFIU Bibdlhd Hl‘é@fuﬁprﬁ?tbloﬁb h, cells

In conparl son to +r+ PMEFs. Sub- confl uent PNVEF
waﬂet aﬂsezead( fE:RI M 2ndorpaaidon Withwe reslaymostric | LIS Lassay Values
abel | n

PO I06r FOFEE] 8 it 4" EoSFRHOTT ) SR PRy ThIp-Be2”

MRIRIBS shbRPsRafféantie 10WeF aﬂﬂe %3 %erﬁﬁ%ﬂuhw roliferation in
i ndependent experinents, (B) TRIP-M' PMEFs show

rgpATisonate fiat| SweRIF-48" o Féndythepdbignt PMEFs were serum-
fRﬁrgtL,d Eoerrﬁtﬂ o {h%n re-stimulated with serum. After 72 h, cells were harvested

for viable cell count analysis. 10 ul of cell suspension from each sample was mixed
with equal volume of 0.4% trypan blue stain. The number of unstained cells was
enumerated manually using a hemocytometer. Data represent the average of at least
two independent experiments. (C) TRIP-Br2 inactivation leads to CCNE gene
down-regulation. Total RNA from wild-type (+) or TRIP-82 null (-) PMEFs was

extracted for semi-quantitative RT-PCR to assess CCNE expression. f-actin was
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conmparison to that of TRIP-Br2+r+ PMEFs. Sub-confl uent
PMEFs were serum starved for 72 h and then
re-stimulated with serum After 72 h, cells were
harvested for viable cell count analysis. 10 W of
cell suspension fromeach sanple was m xed wth equal
wied f 0. yusrpgly perabl uECS: greflucEhaverruntsetvedf by agarose gel

I

PASHAUREIC Bl i OB Ah] pEPLH Bl e R P nger .
two i ndependent experinments. (C) TRIP-Br2 inactivation
[GOHidA Jt o C@i@rg dive Flelowharteghohdig eaguldiébf RMAN-ititcible cell
wild-ty ()or TRIPBanuII()PI\/EFsvvas
%‘S&I'FHE?%’GSSF‘B} EdBPdtant i tati ve RT-PCR to assess CCNE
expreSS| on. 6--actin was 46 included as an internal

79! . PRBgpioducts were resol ved by agarose gel
el ectrophoresis and ethi di um bron de-stai ned DNA bands
were visualized under UvV. [00171] Figure 16: Fl ow

EHEAS] s howrr ¥ eg@ﬂ -Brl BN dfengpnemspacificallp|‘knoek [down™ serum-

e, p 00172 Resul [00173
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oyed to knock down the

nzynes V\Er e
BRonB30A Gensstsria %g%h@nm#ﬁmcrﬁbmb@sm Gihe prgchanignby which

f;&ﬁ')!eehg han%dhpetgé do Mgt.t s %@aenz ﬁ&k@ggoff %&50&%@&& or gene

fastk doams dg ulhtsumacahn §1gnper €841 dhwe DNye razexar (@Bﬂoﬁnd)E Br2)
ene, " kg{gck down" | ustra ed in Figure_1l0A.

S 1l
& ersupepeciirlis ks by qend W S W & thargseenger
ﬁﬂ%%ﬂc Hlﬁ'ﬁﬂnl ’VRﬁhﬁrltcﬁaﬂﬁb%ﬂZcfE@ec&teﬁ Fi T%hjéQOﬁgG in the

messenger NA of human TRI P-Brl

res ectivel (Fl ure 10B). [00174] W -38 fibrobl asts
Me¥l€4] ende allesis wereh rapdesed sewinseenini Thdr aeldr. serum

\gi)'gﬁt!}lgg/gfegsmr 1? tﬁ'ﬂé g%ggé ?t%ﬁer élfl/% 1195% Sthsffll:%{}@ %E ?:EQZQ%@(% Bﬁdetectable

1hiFeBt lafmmmam SQd i4TIREP- Hdpcmnscefpmn U’pdﬂ Glivm indubBon, the steady

SHRICH SR B T g U RN G e aN i cols were
s?%rgﬁ_éi‘%i@l% A& 8 @ikt 1 A5 UA9831EAD Ghat @ﬁhem 853k ARIPIBr genes

. Br genes 1S séruftresponsi [00175] To
ievetatespatyveef f ect of E-Brl or E-Br2 on endogenous
hTRIP-Brl or hTRIP-Br2 rrRNA growth qui escent W - 38

[Ea)gzg'?ﬁl ast qh?attcp gm% e?fé@ o?ﬁ"% nzé/ 1'5‘8 no%s h?éHhBrI or

en s to re- en
HIGYPHBS. mRNﬁ,Gomhfﬂp%E?cﬁhﬂ WILE& flbfublftsﬁst ﬁrbreRNQ -aa@8sed to DNA

S e A P st & e e oIR v with 10% EBS. At 16
h post-stimulation, total RNA was harvested and semi-quantitative RT-PCR was
performed to measure the levels of intact TRIP-Br transcripts. To distinguish between
intact and cleaved transcripts, RT-PCR was performed using gene-specific primer
pairs that base-pair with target sequences flanking the DNA enzyme cut site, such that
only intact transcripts are preferentially amplified. Results showed that 0.1 gM E-Brl
or E-Br2 efficiently down-regulated serum-inducible steady-state ATRIP-Brl or
hTRIP-Br2 mRNA levels respectively, whereas E-SCR had no effect (Figure 11B).
These findings demonstrate the ability of the E-Br DNA enzymes to knock down

serum induction of ATRIP-Br gene transcription in a sequence-specific manner.
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performed to neasure the levels of intact TRI P-Br

transcripts. To distinguish between intact and

cl eaved transcripts, RT-PCR was perforned using

gene-specific primer pairs that base-pair wth target

se quences flanki ng the DNA enzyne cut site, such that
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lated cel|l DI ogr si .
e e Rbrfifais WEDF cBLEAY) Sheyhc oo B-soR a
the $6Me donbBédirafion BaBmd, sifrafitoiedelty onmM@38t drowitivgd Bompared to
medi um containing 10% FBS to stimulate cells to

vehidntrented ellcdiigure die. Tar viymlly qyalyete the patinpaalifertive effects
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vehicle-treated cells (Figure 12A). To visual
EB&lRaxlgbiidtba gatony pfpnmngepoaqntmb sigfifeg ¢o she porpud edd bge vehicle-
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thver pafdeae e;t;hessml Ilezadmeroe akb@ianien i tslen@m ysluaible W38 cell
vioglet, Consistent with the above findings, E-Brl or
EoBfestiofeat ed cul tures exhibited si gnificantly

reduced colony fornming potential (Figure 12B). Again,

o8 *7?]I treatey Mhmnzﬁn&%r@m& Béﬁu@ﬁilxﬁilﬁ‘éh & Whdselefir}d Serum-

poten ial simlar to the normal and the vehicle-
drareat &d-3Dotlioivere Etahehatadogeh serum fith élsre preesyetef 0.1 uM DNA

denonstrate that th C own of TRIP-Br e, .
BFPPBS i TeUaduTy o 1 GALYE, SRS oPeub oY ndORy pingorporation
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o S
t(/%&? gngEPEIA % Eegf%%gllséns?grﬁﬁ%%}xgl 1 Bfté%lo tﬂ%ﬁ’ gl{?g?o ﬁlcorporate
BHIBL | Mkt e@tacﬂgg@s,t th!itethéehtcﬁ:kedowl[ of hmEEnClgeheﬁ eapession is
cultures _incorporated approxi matel% t wi c as much
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[00178] The potential of the E-Br DNA enzymes to attenuate the ability of
E2F1/DP1, in combination with cyclin E/Cdk2, to induce S-phase in quiescent WI-38
cells, was tested. In agreement with published data (Lomazzi, M., et al. Nat Gen 31,
190-194 (2002)), expression of E2F1/DP1 or cyclin E/Cdk2 alone did not result in an
increase in BrdU incorporation (Figure 13B). In contrast, co-expression of E2ZF1/DP1
and cyclin E/Cdk2 drove quiescent cells across the G1/S boundary and induced S-
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treated with E-Brl or E-Br2 were significantly

inhibited in their ability to incorporate BrdU These

dat a suggest that the knock down of TRI P-Br gene

expression is sufficient to block seruminducible

S-phase entry in W-38 cells. [00178] The potential of

PhaseE- A appeacennB ol th] MMl Hiree &pryinesyfagied to prevent S
i . o O . A ' nduce

Kb e BB Pl SR RIEDP ] g P g RS it

agggesniant TRIR-Brpud TRIFeB D akget 0h® BBRZbLG ¢ Latcﬁ’%étlkbs updeam of
or

Gen. 31 90-194 (2002) expression_of E2F1/
89’&!‘1 B Cé#éd%ﬂﬂeaﬁ%%ntﬁual)bkoqeﬂr%gkmStgmahn&aathwm ease in
BrdU i ncorporation (Figure 13B). In contrast,

0 r essigQpOlppNRF | . \Y
gui E?Sgge nt cel Irs g?r? oéﬁs%:ﬁ#g %9?%&%% u%eggﬁﬁgﬁéla?%g ugggm sene
Sadutgioph ¥¥e invAstigatalaohe effftatash the EaBr DNA edvynak lon tthy mduction of

T ) P oIS 0 b s
gahatod Pﬁlﬁ&‘i&r, thatn ERKRyBrarsa e, IR ﬁ'eﬁ’fc_%el%,%f .gg{(gﬁb:gﬁc&f Cycle

nmore regul atory steps upstreamof cyclin

fae 3 seilokfli 880N bireqwedcknicYE38 fibrgnasts, iy EENRvgene was inactive,

791. E5Br S  SUPRL.Ess rym stj myl d
ERECRE B bt TG T PV BSETS 28 e L L BhE afer serum
thaulatib, DNANENZMREpEN wlehe refilC tdeRtadle %N& I A, lane 2),
W-38 cells follow ng serumstinulation. E encodes
FPRiTRdge dap be GORIR SPEG Srindusgd neqrowddiigaesfi serum to quiescent WI-38

gg?{)g{mi ;Slenixg fm?{lkg% ;.';?;IJIE %ﬁﬁ%&:ﬁtlggtggénn\?[l%}pggésgecgﬁcthg presence of
EilRxiolal BEsBg, (Rifnee QENE 1genetl Bas),i naatol MRSCRaigure 14A, lane 3),
det er m ned - PCR LS (Figur 4 lane, . .
eeEhen B, Bl EReCur e SRk, et nedteisierot CneE Phgnegion in
VRHEhsk @8 dkhivn dgheRkiaR| € onlis@lf ih4fe RTEPERZXata, our western blot
confining that the CCNE gene is induced upon addition

afelyséy ghoved dhitekpeaking\dogs citfiayr BBIBaBrk or TRIP-Br2 effectively

' - a1 i vat4d.on S ressed. in
PRSI DS R I S5B3RS SR e e
biductioit andatychn BERptdstigh keis hélassbaned 3jith obSeigaeis taltd@tion in the
that poth TRIP-Brl angnTRl P-Br2¢gre r egtli:Br ed for CCNE
PHYERS IR OfS of Cdkpavsin O adidh s thigwieatiBan.

Consistent with the RT-PCR data, our western bl ot
?F??'S i's sipnegrohatyrkBREKI HuSOVWBmSH diRé ﬁBHﬂ)lﬁ?t's QPMEFS)

r2 effectively prevented the expression of
eegapitplate §-Brmediated diockad)ywn THengtipss.e s¥iconexdf digomed the

. ti N Lo ; ,
RS B0 R L P FOLAE DT R B e
edrifledKsbih @y €ld RvElofpshopdd DA (bFiFIKEasl 48)! . as[ ARMIOIby semi-
TRIP-Br2" primary nouse enbryonic fibroblasts (PNEFS)

%’@H&?PF@:I%‘?ECBJ 52 REHFHAER). (o ERCEBI w5t A gEsBr2nePMEFs

ﬁa%xzfcqgf.réc[ sk &4 gﬁ)'@\ﬁh characteristics, comparative BrdU incorporation and cell
count analyses were performed. Consistent with the E-Br2 knock down data, TRIP-
Br2” PMEFs exhibited significantly lower proliferative potentials compared to the
wild-type counterparts, as determined by BrdU incorporation (Figure 15A). When
growth quiescent PMEFs were stimulated to re-enter the cell cycle with 10% FBS,
TRIP-Br2” PMEFs proliferated at a significantly lower rate compared to the wild-
type cells (Figure 15B). In addition, the CCNE gene was found to be markedly down
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TRI P-Br2 gene in nouse and generated TRI P-Br2' 1' PVEFs.
TRI P-Br 2 knockout was verified both at the |evel of
genom ¢ DNA (by PCR) as well as nRNA (by sem -
gquantitative RT- PCR) (data not shown). To determ ne
TRLP-Br2"1" PNME had _acquired altered gro

BRI iy T RED-Gas /o BMBAp ATise Bl THewTorer eGP PMEFs

I
FRLL - GPYPhAIR MBPEDAR g RUTB K GRRBBRSPIbb. Thes
dathilbid edorgy gppbit canihd yotiawdmt FRAP-B2 rpddysvan mgicenati ﬁdgﬁlatory
cqnpar to t w | d-t counterparts, as determn
° &%?qlﬁrcapsgeeat%wd( EGeF SR AR Yheslusigy seguliory "otes) is
%ﬂsg%gmmgwgeﬁ dEhEnSti mul ated to re-enter the cell

cycle with 10%FBS, TR P-Br2-- PMVEFs proliferated at

a S|88n| ficantly lower rate conpared to the wild- type
E8 ] (Fi gl eurlBBYy, thenZ/aidFdPr pores wehe fOONEC de nedugad in response

o R e B L DA e P B0 B2 n Wit

(3 ﬁbﬁbbﬂ&@saﬁfécubay%upﬁ@ssgd BenDINGueRZ IR eI aekhtilsR Okl gesting
down phenotypes. These data |end strong support to

thﬁb o TRANBE aeteinR| e BﬁlESIQXan:@llrann‘rqlrmﬂ tathe ¢X@guni<m of yerum-
I&’:d et eA\?’ gfolﬁqtgsgiohf e ?ﬁ’aa&geiiyrth&egoﬂln% Mt %ﬁ& E Br2
el usi gulatory ro conse

aqq];rdssmhmurﬁa&ﬁdﬁﬂﬂie |CCoBrgest tatiuctibin@nd Ry&iBE @qm&mon Gwem
ﬁﬁre found to be induced in response to seru

b PRl E-aivopiRieg drvase Rebvityds &éqﬁ“H@I 95 R verRpe t@‘? fesyisgon point
R %X&ruang ns ase3 %ntfrﬂf breRl a@éiﬁ Sk g[rg]x{)gl‘é%ﬂn S(K@%I%%%?dK and

serum i nduce l'ul ar pro I ferati gesting that
HhdicTel, A~ B va@wllr@caarﬁemhyﬁld%gﬁlaam ywé smggevteidat i-Brl and

:F exec tlon of serum @duch cel | .Clﬁgleg 0o the cell evel
% d&rl%%ys TSP EiﬁtPg%fhEl%"‘?ne‘%F S IHGE CRTh O 2 P patgRythe cell cycle
fegBhibry S4PR %ﬂﬁﬁiﬁgln@ﬁ[@ﬂkﬂhﬂdlﬁﬁnﬁkﬁh@@Nﬂ%o%%mﬂf&i&weQﬂbck
and cyclin expression. Gven that cyclin

IEPjééﬁ)CI ated kinase activity is essential for
si ngThKeerHes Py F%@‘F%)ﬁ‘“f%‘f‘ﬁ% D%d”“é)(@ﬁ%h?ﬁwﬂe‘@‘msmted the

oﬁéhtlrl}ﬁvgl%ﬁl&& aebbthcmheaw QQHEPRIMB A Pﬁeyaez@ﬁtﬁi serum-

Herli1czek, T.W Prog Cell Cycle Res 3,
mﬂ%ﬁbe)ceilu\ier pwtieationt hat E-Brl and E-Br2 may dl sr upt
m t ogen-driven ceI | cycle pr ogr essi on by abrogating

c¥cl e ator IVIt of c
[I'O:qugﬁa nne xalﬁg n,g'leggréat on OI : &é ]|b8§§ I:J‘lg%dns% human
TROE$FN This series of st ud| es | nvoI VI ng DNA enzynes
has denonst rat ed the physiological involvenent of
ﬂaﬁ E TRI P- and TRIP-Br2 in executing serunt )
d6di bl e féﬁqtmﬂan Sentideser dor dhe splsetignpl measipleepeptides, we

c_lﬁg{lg'(%itr \'ihgrfré%f sePRElé%Céf%@ha M4 ROGY 1A8RLAG Tl MMFBAADI) offered on

their website, http://www.4adi.com. Peptides1Q to 25 amino acid residues long were

selected based on antigenicity, hydrophilicity and accessibility. Identified peptides
were subjected to BLAST searches to confirm specificity. In addition, ADI subjects
the peptides under analysis to Proteins Secondary Structure Analyses (PSSA) and
multiple sequence alignment using ClustalW. The analyses of hTRIP-Brl’s
antigenicity, hydrophilicity and accessibility are shown in Figures 17, 18 and 19
respectively. Sequences which have high values on all 3 graphs were chosen. Two

peptides were identified: TB1-27 and TB-98. Their details are as follows. TB1-27: 16
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[00184] Selection of Peptides. For the selection of
possi bl e peptides, we enployed the free services of
Al pha Di agnostic International, Inc. (AD) offered on
their website, htty://ww. 4adi.com PeptideslO to 25

am no idresjd | on e selected hased on . ]
EAUGRent SFSCHG AT bR i (9 atfduie SEFRg iifgm N-temminus s
b@@HTAA%cpmbAg_@s [SYR) B N@)gﬂdﬁﬁ! e81l9y. BEASTnRE ﬁroﬁhlteeﬁigue 98

to confirmspecificity. In addition, ADI sub(jiects
pebtl. dBw enderceasiating ifom theP¥-otraiins iISEYFIMILLASSDAALS [SEQ
i} %gge Anal yses (PSSA) and nultiple sequence

Néﬁ t using Custal W The anal yses of hTRIP-Brl's
antigenicity, hydrophilicity and accessibility are
FIones]i N Frge BesASHY seatdhe RO sﬂe@ﬁ’l@ﬁ?ttb\ﬂ@é Muman TRIP-Brl and
Sequences which have high values on all 3 graphs were
Bxesplste Ipesifigiapiol desmiere bpaelpeie. N sigBiicay pipigin secondary
LB 98 | ' e foll 1= 27; .
e LRANEIRLEN Fa55 178 il e ol Sfauchf atfpen i
pregantdyd- ingfipnie 29, wdereDRGHIAAYAGAPAIAYABoLSECR IIDBNO human TRIP-

1&1}. %Bl- 98: 15) resi d]g s fromresidye 98 to 112. The
Belyaehdeousst BRIG-Ry! flohsneHe sraueasssi vggn are respectively SEQ ID
DNk 4 ASSD, 5}.,h Ty
R ed > hoony ' 1 P skl e gl afufd Tiyp-Be2,
amtiompenbders péché | TRIBBt datig ofupiroteinhoobegere. th&o are highly

i gni ficant, protei o) Y.~ SLruct ure, was .
Rorbfloeraf ) e TRIEET der Bl kg Biresponding mTrr-
BEOHSNGEL AL GNARRL 2h$ TRALES S?tz(? hisNmbghg We ahe QeasWh @6:€the poor
the human TRI P-Br2, nouse TRI P-Br2, human TRI P- Brl
aidpopp inslactio® PIWCE. ful | -1 engt h sequences shown are
respectively SEQ ID NOS.: 12-15. Both peptides are

B ekl e Spnb P e LR et o
vereyacguiecdhirginl Bresedrohii iolg by SSitgrpbive Thoy sercTRIpBLiBd lat 1 mg/ml in
TELrBie ST o R COERENANg JELE: Prby s o

thesigason for the poor antibody induction in mce.
[00%86] Keyhol e I'i npet henbcyani n (KLH)-conj ugat ed

TB1-27 and TB1-98 were acquired from Research

[80dBZbs, IrmygupponTNe RAJ-B/smle aiceavert ipgrupizedfor every

BIERR TSP SR T RS PSRBTk ™

Mouien iAdatviann HafiseooBA{(BHager)e Meh ep griof epapeitie wasmadriimddered as a
for, every peptide. | nogens wer e prepar accardin
Rrﬁamgrcg%é%ﬁa WKL (SRR I\HOONB@E@O‘RH]OE%HE of peptide was
%E&g&%%kz GebRIENotal [ehRPwele JaeRhisigdras adni ni stered

100188] Hybridoma Cloning. The mice were sacrificed 3 days after the last
boost. Their spleens were isolated under aseptic conditions and fused with a murine
myeloma cell line, X63Ag. The ClonaCell-HY Hybridoma Cloning Kit (StemCell
Technologies) was used. The protocol provided was followed strictly, However, the
splenocytes of mice immunized with the same peptide was combined for each cloning

procedure.

[00189] One of the 2 mice injected with TB1-98 died before the final boost.

The other looked sickly and splenocytes isolated from this animal did not fuse with
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primng dose to each nouse. Subsequently, boosting
doses of 5 pg of peptide was given every 2 weeks. In
total, 5 shots were adm ni stered. [00188] Hybri doma

G oning. The mce were sacrificed 3 days after the

| ast boost. Their spleens were isolated under aseptic

E8hhetlicass nghybrieraaclanisvee abringd Wity BB L& cel | 1 ne,
X63Ag. The C onaCel | - HY Hybri doma Cl oning Kit

I d Tl
D! AR AR TN 06k cons o

with didcyT esrodnatyze by Ehldd zGetcificith was desseainy peptighiancubation
nmbi ned. f h gl 18

SRt Bl ol VRIS eeriey o1 PR TP KT akhRE ‘PRt KLH-

édng?gaténga;ude @Eﬁlowﬁaoh@sotsgd%ﬁ; 't&@d)’pc%ﬁﬂ/es(ﬁ’laelﬁﬁﬁlﬁttgszl 27

["ated fromthis animal did not fuse with Ag,
tataclevelts) ngfbw hido B (T3 Gnecroepesifsidid v ding tprCYancwd wells).
[00190] Analysis of Hybridoma Clones. The 420

@yq E"I ? gga ghg n 5? cifl P i@ o? %ﬁie 3‘9" c%]on 5 W%S %Zrtllﬂﬁr :ﬁ}aﬁﬂ@b %4 e%estern

pecrticl was” tes by “overni

blegRatliT0S @fls Spast uABicrdi WithehdDNAS p&&fc&fr@lwﬁm mtagged
with TB1-27 and an _unrelated KLH co gated_ pepti d
leypa TRIGPrE op ABIP-B13 ingpris, dising by ?tt(h@e(l} e %Bdhﬂ@tes were

§e§%%—1%h (a dﬁ)g g&iﬁé@ﬂgﬁlde %P‘%}F&gg’ﬁ?e Cf;ngb (% oo’ fmmobilon-P
medbehEs Théligpesi fSpentt ynedfa teee ﬁﬂumﬁohésmsbfoumg‘lbnffer and
B LS BT o e R PR S ppeinics o e
AURBOTHR-Br ﬁﬁémpq?esmﬂ FotBhéwh N SEiel st dithbdid Bet ¥ih@ &S the band or

(Q agen). The ce | ysates were separated on a 10 %
cﬂeylagiﬂyhlamsﬂ@l@@l whi ch was then blotted onto
| mmobi l on-P  nenbranes (MIlipore). Spent nedia were

@{gg@gfd L oWt h{p%gw& g%&pﬁ{mﬂﬁ aheca%ﬂésedom@téne clone

ots overni gh ones s omed o)
1&ﬂﬁﬁﬁréd d t(STBtIEE'TWE}‘:‘ suﬁh% TRIi$-iBr probairlg (imeeStmI the motre of the

hown di d not d.t h
SRty G LB P i0 TO G T psEse i the media
dupptier expansion of the clones, only the clone
nunbered 2 (TB1-27#2) survived. This is probably due
to the nature of the Hybridoma Kit which allows

[98n8abcyt eBradsichpwiof ﬂ\éwm@lfaé) Angibodigst BB 12/ pigs chganded in
M4 LSy 000 Ry B8 0, g RNCEL 0Ty, contcn

thedufd QBJ;&G@Jluh d'chnl-me 1rd&fﬁi"reﬂ| torﬁlﬁgl-IWIfldonﬁeMeslnfm Gﬂpplemented
conf | uen re s own and transf.er rcF

W‘bﬁiﬂ'@ AV Cé’u 1 gﬂgqxpg e culture was monitore: unt11 maxmum
cell density was reached, before the addition of OptiMAb (Gibco, Invitrogen). The pH
of the culture medium was adjusted to the range of pH 6.8 to 7.2 with sodium

hydroxide. After 9 days, the cells were removed by centrifugation and the spent

medium was harvested.

[00194] Characterization of TB1.27#2.. For isotype determination, the
ImmunoPure Monoclonal Antibody Isotyping Kit (Pierce) was used. The results

showed that TB1-27#2 belongs to the IgG2a subclass with kappa-light chains.

[60195] For Western blot analysis, U20S cells transfected with the pcDNA3
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with GutaMax | (G bco, Invitrogen). The cul ture was
monitored until maximum cell density was reached,
before the addition of Opti MAb (G bco, Invitrogen).
The pH of the culture nediumwas adjusted to the

AR ene e B Lty of Thir Fro g gierahurene. The

ait waRdidmNas ihal Mesued 4 i ign
TRAtes, waR Pl i sotypggdglt}[é%%hga ellg%}ﬁf %ﬁt% 8! @Mransfer

mrembrarurieNblod cvasnalt Amt ippdayd Wbt  phage kmtvnc(ohnmi cma)x -FLAG

S AR D N ST\ T R S
EOditiMe & BB D2bEDhs A8k ¥S6So Dﬁ%%@ﬁo& At Sedul@ RS vRL tﬁgt M1H7 was
the pcDNA3 52 vector, 3 vector with TRI P-Brl

Abisdp tblenk fﬁTRlelfBi@bﬂﬁ@éﬂ tthw\moeocﬁaw agtibetly, Tigd -2 T#2swhersas the

UGS SPRIERL P ol 90 B L BBl S e

vhrithing thowsk Hxue oif NS adells tﬁin@i@ctedn@itlb&ﬂey p@DNAS vector the
TB1- 27#2 For 2 sections, TBI- and r6l pepti

W&O@ Added Crclflﬁ tfﬁ‘ﬂ*é‘?‘i‘?dowlthwcﬁ%“&@&@ IPaBglo@%@edhud U208
R e N T At

KB, 10 ]21@256/\]:19 reds6 k]fJ)e theUTIDER dhedk «@3te Gledapbidies e@ﬂfcﬂi)
not (Fl gure 22; for each set, the first |ane fromleft

nst e cell sate J‘ UZCB Ilst ansf

he p lél(]:(%/ 6?(211) lé)ﬂ Elg?@g Oﬁﬁ étﬁbse(? Otem A~ agarose
tAaeshast edravidcibfedNAZ! BELAGOHT RIfR- Brib %J'éﬂt thaiat m’érglbht Each
U20S cells transfected with pcDNA3/ FLAG TRI P-Br2; the

plagues pf agayese veasevazh@i @ adgled to th@ lyspes of Pari@s]kimnsfatteRg )20

f%lgg?ﬁ%n I pg Z’UH& }gat | oh%%% ag?é%? i {SttoSi b the reactions

while @k tofrtke ®éacﬁ’ﬁmi @k pAat&gamls enoudmnebiand]l mei-His antibodies
jncugat ed with 2 ml of TBl-27#2 sgent medi a _over ni ght
of[§ ?#Zoﬁhéég?@é%‘% s8R dnd YrshethBg nest dRe and the

B&%@ Zpgéteﬁfs a\ﬁéﬁy&&i@ﬂl YOS PREfEHE %ew%ﬁlsbzoagé h$d a%ﬁ@@ced with anti-

TB1- and pepti des were Separately added Into
BLAﬁw@tlbeém i 6’hs reswhs bee shosvnoill Hipere (284t I@fts)avxalscontams 1/10"

bed i b
P e alte B2 5 BRSO A0t T 20X SEPERTR gontains e
Wehﬁﬁ et tnéaymtaﬁ data@grosoundsipyvat, eTBB23ARliYy zeghble of
by SDS- PAGE. The was bl otted and detected with
ﬁmmnomw@taélﬁgu%g%ﬁ -TREEBrb puoteis. Ahis Wnding 15 Alseispemiie; the

ut
TR PNER UL AT cR e bl pE T 85 PERK g -
Bﬂnbmd’,]swlid’neas Oydilepesidel hitdedo fsncimetfoe:. Pxoi-BPAl was used as
HAGROPRBE] G S8 TG M RURG SFREFL B oY G TR iteracts

&ik@r&%r\}gﬂg@pﬁll so specific; the

[00197] Example 4: Anti-tumour effects of decoy peptides in chick embryo

chorioallantoic membrane (CAM) model
[00198] Materials and Methods

[00199] Cell lines. Human nasopharyngeal cancer cell line CNE2 and human

melanoma cell line Mewo were used for tumor inoculation.
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TBI - 27 peptide abolished the binding, denonstrated by
the lack of the FLAG TRIP- Brl band, whereas Cyr6
pepti de had no such effect. Anti-DP-1 was used as a
positive control for inmunoprecipitation since it IS

nown that TRIP-Brl interacts dlrectly
fQﬁ?Pé‘i] Exé}%*rl@ﬂ&mmpu AMhpspaEitione e f@?lr/o@@éymo the CAM of

PERR ORECIL FBBGEMT R aPE WRE RIS o TERIGER e fet pole

bf ﬂuesggmﬁammaseipmcylm@e@mppamwah a0 B{mihi thiek GNE2man diameter

E%ﬂ} mel 150 ggn[%g%llfglo‘iu{] }'}/E\\p/é\%n%eg{p(eyre (}V%A%ﬁ()x{:e}:t)s r’F})le inner shell
er%%@t\kfﬁ’{‘cngﬂﬂ?%ﬁh&u&ﬁl\iﬂﬁl Qe st ﬁﬁ%poﬁnd AHARY to expose

ol d chick enbryos, 2-cm di aneter w de W ndow was
BeamddrlyingthdM. | at srmdl portlgn of e €444t ek Ithen genthyniraumatized by

Fv i uf SELenh RO UERREE) S fhe Susfadd Syl G B ¥ removing

frenmeathioM t h forceps. The inner shell nenbrane was

carefully punctured with a fine sterile forcep and

removed to expose the underlying CAM A small portl on

(020A¢ CAMInmslativen cintd ¥ ixcabation.z éthebipoctlay hlgda cells/egg
mw de) on the rface t he

?@A gllﬁa %4&1:??3?3@35%54 Cﬂfr/ﬁ&ae Tabswp, Cfgg%lﬂn 5 ul of blank
| T
RAFSbC P orafls Bk IR pheR o TRub0PHL M. Followin

pebhlaliegahé einddmay s edoveded ngiti B BOmpd tiefuebdidtike dish and sealed

medi um_ was %led onto the small patch of
Withsreleh 348- eWPbWngetq“i’f‘élctﬁl ta? ingHbAtOR @ G HpfdgYt position

Sea?lﬁ)g‘y ﬁrtg‘ﬂh Ltg s%§erp=&mh n%.? sCv lh Hﬁﬁ)lc moﬁﬁoﬁiﬁge dto

scotc tape. ryos were ret
the incubator in an upright p03| tion and allowed to
[002083t e f Beptidss tneatudetitt omsadssuians of gravithdimbilyitory effects. The

BB Y ieery R o Or R et wag

initiated two days after tunor inoculation. [00203]

[00208Y9gs WEhe cg@ndor rm@bmm@ ifto t4r gedtnent ol@npu psith whdbhgroup
each group conprising at |east 4 bi

q;(gﬁq:rps@g& :—ggeas@l @%ogcal\g@mcge@ Egenn bl \96(};2%9 chltrqu(QOO ul of sterile
IS%?L 'd}é%lp BBﬁockQ'egHﬁen% cox?/ﬂ)&ik(ﬁé rj.x?\@toﬁagt}{j?@&%{rﬂzlg gf%l l’i%% uM);

G oup 3
GODRPOU BméO\/wMDous treat ments were topically
adm ni strated onto the tunor xenograft on the CAMs on

[%0%'45 y baﬂe var'fcln}/setrga%xlentsa\%cw tof)ilggllf qgﬁxynqgtr%@c{ Bnto the tumor

xenograft on the CAMs on a daily basis. Five days later, the embryos were
terminated by hypothermia and fixed in 10% of formalin. The fixed CAMs were
removed and the tumor xenografts were photographed, then dissected from the

membrane and weighed. The experiment was repeated once,

[00205] Results

[00206] Topically administered *Brl or *Br2, but not *SCR, significantly
inhibited the growth of CNE2 tumor over a period of seven days (p<0.05, ANOVA,
LSD, SPSS 12) (Figure 24).
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term nated by hypotherm a and fixed in 10% of

formalin. The fixed CAMs were renoved and the tunor

xenografts were photographed, then dissected fromthe
menbr ane and wei ghed. The experinment was repeated

once. [00205] Results [00206] Topically adm nistered

fO0207]r * BAR, cab e understogdRy asieghilier dmsitd rt, Thantyi ppdidigations to
he grow h of E2 tynor. over a riod. of ven S, .

P e a0 S REoRE0 R, TRE X Gagner, 1

AR Beentddpast AOAully nonRficiioh| ihihnitd Bepay ks dEBAN by the
nodi fications to the exenplary enbodi ments descri bed
Ref@s.n are possible. The invention, rather, is

i ntended to enconpass all such nodification within its

scope, as defined by the clains. 55 WHAT | S CLAI MED

IS: 1. A nolecul e capable of nodul ating activity of

TRIP-Br. 2. The nolecule of claim1l wherein the

nol ecul e capabl e of nodulating activity of TRIP-Br is

a small nolecule or a peptide nodul ator of TRIP-Br. 3.

The nol ecule of claim2 wherein the peptide nodul ator

conprises the plant honeo domai n zinc

finger-bronodomai n binding region of TRIP-Br. 4. The

nol ecul e of claim 3 wherein the peptide nodul at or

conpri ses a sequence having the fornula

UTGXLXDXXLZJOLFJDI D, wherein X is any amno acid; Uis

S, T, Aor no amno acid; Zis Dor Ef, Jis D E, A

or G and Ois I, L, V, Aor no amno acid. 5. The
nmol ecul e of claim3 wherein the peptide nodul at or
conprises the sequence set forth in SEQID NO.: | or

in SEQID NO :2. 6. The nolecule of claim3 wherein

t he peptide nodul ator consists essentially of a
sequence having the fornula UTGXLXDXXLZJCOLFJDI D
wherein X is any amno acid; Uis 5 T, A or no am no
acid; Zis Dor B, Jis D E, Aor G and O0is I, L,
V, A or no amno acid. 7. The nolecule of claim3
wherei n the peptide nodul at or consi sts essentially of
the sequence set forth in SEQID NO :1 or in SEQID
NO :2. 8. The nolecule of claim3 wherein the peptide
nodul at or consi sts of a sequence
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havi ng the fornul a UTGXLXDXXLZJOLFJDI D, wherein X is
any amno acid; Uis 5, T, Aor no amno acid; Zis D
or f Jis D E, Aor O and Ois I, L, V, Aor no
amno acid. 9. The nolecule of claim3 wherein the
pepti de nodul ator consists of the sequence set forth
in SEQIDNO: I or in SEQID NO :2. 10. The nol ecul e
WHAANS On&IMEDdSains 3 to 5 wherein the peptide

nodul ator further conprises a sequence that all ows

for transpo of .th tlderro nto the cell.
lsg 11 MRB hseditt 8 aPoTiiga TR &b he pepti e
nodul at or conprises the penetratin sequence derived

2f r omRe esqBhild 8f ERInA D aRSdIR theabRbTIaREsHNE: oMRBREBIBA vity
protein. 12. The nolecule of claim1l1l wherein the

opdBIP-die inpamilhmeteculsryripsetde medulglog o FRE-Bet forth in
SEQID NO.: 3. 13. The nolecule of claim 3 wherein the

SPEPLIEE R LECIERTDENBER HISHBTA hoafldl BRAUSKE e plant

hohﬁb o Brainhenefingertheopeguinde bindthg ragion of GREP-Bu's
essentially of the amno acid sequence of SEQ I D NO. :

4 or _SEQ I D NO. ; 15. The nol ec
aner dTF RHEBE Flae FoHlsre 8F RBHST SealsRr ERBP s eauence

hﬁ@ﬂng tﬁ@ﬂ#&ﬂ%ﬁj@éﬁ@@ﬂ&m@nrﬂ)m vﬁ@@ah X NQny @nind @eid; U is

mol ecul e of claim 1 wherein the nol ecul e capabl e
SofF ﬁmi:uﬂlcaamm@ wod; i &/isty or ¢f JTRDPLRr Ajos G5 amdl@eul.d., V., A orno
P&B‘Fabli? i nhibiting TRI P-Br gene expression. 17. The

e of claim 16 wherein the nol ecul e capabl e of

nodul ating activity of TRIP-Br is a DNA enzyne that
st ar ggths molEhle- Bf cgemne 3t vaasor it pefifile Thelulmirecathgrisel the
claim17 wherein the enzynme _conpri ses the nucleic
setieacessh fahce S5 19 /1A -H 91ﬁn§é@ TBINe¥: 6 or SEQ ID
NO : 7. 19. The nolecule of claim 16 wherein the
6ol eeflﬁla S ERAP €018 mléléi‘ﬁ i3Dehdd MbliatoP bodsitPeBEntiadly of

a small interfering RNA that targets a TRI P-Br gene
atsmanfscw hpting 2@ formute i HEX bXDXAHIBIQLIHBPr wherkiarats iy amino

o6 BB "o o Phenia F0 00 S PRI 20 v ar ARk Y M. £V, A

ofGb hiddyaci® transcriptional integrator activity of
r

7. The molecule of claim 3 wherein the peptide modulator consists essentially of

the sequence set forth in SEQ [D NO.:1 orin SEQ ID NO.:2.

8. The molecule of claim 3 wherein the peptide modulator consists of a sequence
having the formula UTGXLXDXXLZJOLFIDID, wherein X is any amino acid; U is
S, T, Aornoaminoacid; ZisDorE; JisD,E,AorG;and Ois L, L, V, A or no

amino acid.

9. The molecule of claim 3 wherein the peptide modulator consists of the

sequence set forth in SEQ ID NO.:1 or in SEQ ID NO.:2.

10.  The molecule of any one of claims 3 to 5 wherein the peptide modulator

further comprises a sequence that allows for transport of the peptide modulator into

the cell.
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22. The nethod of claim 20 or claim?21 wherein TRI P-Br

is TRIP-Brl or TRIP- Br2 and the cell is a human cell

23. The nethod of any one of clains 1 to 3 wherein

nmodul ati ng conpri ses exposing the cell to a nolecule
according to any one of clainms | to 19. 57 24. The

Iret hatheomoRylco8e cRimCl @iviRredd the #tl%@ﬁ&idﬂmm comprises the
nodul ating conpri ses |nh|b|t|ng Rl P- Br gene

PERPFAEEs| BRutTet heerbver | from, fP’rfé"OW@fﬂhod?eéfﬂoéﬂsi@’onéﬂtsmlaPEdl'l

1ShRbimn20 offeidd wWherein the TRIP-Br conprises a
gequen%e gncg ed by the fornmula UTGXLXDXXLZJOLFJDI D,

wherein X is any amno acid; Uis S, T, A or no am no
18ci d;ThZ inslebulerofEpladni Bl Byhekein the qreple amaiulrtdrs cdbmprides the
V, A or 6. Use of a nol ecul e according
SWﬁwﬁﬁ@“% ﬂUngﬁ%ﬁﬁéﬁl 0 19 in the nanufacture of a
conposition for nodulating activity of TRIP-Br to

1B8nhi Giht npdieduld 8f akin®d Herdin G8 beptldghocfr@ﬁmocfon%mses the amino
nol ecul e according to an% one of clainms 1 to 19 in the

apigod o eap eSEQADNQompo SEQ BhNBorS. nodul ati ng activity
of TRIP-Br in a proliferating ceII in treatlng a

18! ol & %léc‘(fe gf (is];l? {nd? (Nhel%math% tpegtl € 1%182{“]?‘[%12 cons;sts essenually of

proliferating 'S dassocl a

tlmamhmf) amatseq/i,e:nde SOSER D NAS.: 4 BREEYSH ND..¢d. ai m 27
wherein the conposition is fornulated for

dm str hurman. 29. The use of claim 28
1$her dhe %ﬂl&%ﬁql?l@} 3\ e gieaids medulaios PRt phihe amino
aBli3gflRAce GBS SO 160} 90, 8RO NORrpSt ate cancer, 1ung

cancer, nasopharyngeal carcinoma, cervical carcinong,
skin cancer, |eukem a, hyperplastic skin |esions,
lgeni tae madacuits, of paior | adieiin teldldeyle Famhlsmfontrbaating activity

of LREAPF 15 SRORUE CabdlTe P p B g 0P PP R TR ssiqns

gl omerul onephritis, glonerulosclerosis, interstitia

1'7 nf | @hel nﬂ)d?dc'lllkmf clef’llﬁﬂlﬁablildlﬁﬁhhef 1inbh301$1b Sapadld aonadwating activity
nf | ammat i on, g fibrosis, I Mmrune r.esponse to

OEE?\ETJB&!S 3 RNy %?tzmﬁ Thafyrseets €||T§I[P13ﬁfg5‘f“’c'tri‘1’t§ﬁ“%ﬁqd acut e

ischemic renal tubular injury. 30. The use of any one
19f  cirgl i1&8id 8f 2Ridher héletn@e @UAVér%mbScomprises the nucleic
of TRIP-Br. 31.

transcriptional integrator activity
aClth ecquencendet fumth iodOID DChi Grer 60110 180.: Kherei n TRI P- Br
is TRIP-Brl or TRIP- Br2 and the cell is a hunan cel

iRI p! E n%fe%uf%fofaPa){mq%%vheieu f5 M 1%1601.%6 cgpa%ile (Yi‘h n%cﬁ.ﬂﬂmgha%twﬁy

r conprises
of TRIP-Br is a small inter felmg RNA that targets a 7RIP-Br gene transcript.

20. A method of inhibiting proliferation of a cell in vitro, comprising modulating

activity of TRIP-Br.

21.  The method of claim 20 wherein the activity is transcriptional integrator

activity of TRIP-Br.

22, The method of claim 20 or claim 21 wherein TRIP-Br is TRIP-Brl or TRIP-

Br2 and the cell is a human cell.

23.  The method of any one of claims 1 to 3 wherein modulating comprises

exposing the cell to a molecule according to any one of claims 1 to 19.
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sequence encoded by the formula UTGXLXDXXLZJCOLFJDI D
wherein X is any amno acid; Uis S, T, A or no anm no
acid; Zis Dor EfE JisD E, Aor G and O0is I, 58

L, V, Aor no anmino acid. 33. A pharmaceutica
conposition conprising a nol ecul e capabl e of
2ApdulTatimgho@@f iaviy tane 0df didhi3- Br t@nd whpbiar imedesing abrprises
acceptabl e diluent. 34. The pharmaceutical conposition
igfibignail WS wres eipkeseion ipdicsslll e capabl e of
nodul ating activity of TRIP-BR is the nol ecul e of any

ne C t
T oated b o iy 20 ERCLRISY EDTIAETE omprises o
sﬁfueﬂd:e&enﬂﬂoﬂEd d)lyrthetfednldgdﬂTl@KLNﬁE(XhZf@Lﬁﬁ)Iﬂ) @E&]ﬂu&rﬁées any

RS ATA o S oQL N ABIAO 1o.TPT oy D i of Gk dhd O i 1,

qunggﬁqbn&“ﬁoagaoteln target of TRIP-Br with a peptide
conprising a plant homeo donmmin zinc

finger/bronmodomai n bi nding region of TRIP-Br in the
2ér es éheof @fm@lemé%ﬁc@ochp@mdny Ola?n@lf eimsr lnionlﬂhgl thRenanufacture

1 1t s(i)fmnt 0% modn au b tck:) Inﬁn i 10?%61541(% of al celI
?S?ép Y%} éP’ W the peptt de conpri
a pl ant honeo donaln Z|nc flnger/bronndonaln b|nd|ng
27egi Qe f aTibIBBE acddBdind e aryedirost @binsl lai:cm EBi:h ﬂhheﬁzeﬁlﬁictme

t he test conpound I I di
obf cemapiion far dnq@lé{f%gaasg'@gféﬁs I G el lﬁle@la-&%l in treating

OSSO Rl B T e v

ti3adifeRive disbater.US 60/ 557, 697 <151> 2004 03-31 <160>
16 <170> Patentln version 3.3 <210> 1 <211> 18 <212>

25. The use of claim 27 wherein the composition is formulated for administration

to a human.

29. The use of claim 28 wherein the proliferative disorder is selected from bladder
cancer, colon cancer, prostate cancer, lung cancer, nasopharyngeal carcinoma,
cervical carcinoma, skin cancer, leukemia, hyperplastic skin lesions, genital warts,
psoriasis, keloids, ischemic heart disease, acquired immune deficiency syndrome,
vasculitis, theumatoid arthritis, athersclerosis, glomerulonephritis, glomerulosclerosis,
interstitial inflammation, interstitial fibrosis, pulmonary inflammation, lung fibrosis,
host immune response to cerebral infarction, myocardial infarction and acute ischemic

renal tubular injury.

30. The use of any one of claims 26 to 29 wherein the activity is transcriptional

integrator activity of TRIP-Br.

31.  The use of any one of claims 26 to 30 wherein TRIP-Br is TRIP-Brl or TRIP-

Br2 and the cell is a human cell.

32.  The use of any one of claims 26 to 31 wherein the TRIP-Br comprises a
sequence encoded by the formula UTGXLXDXXLZJOLFJDID, wherein X is any
amino acid; Uis S, T, A or no amino acid; ZisDor E; JisD,E, Aor G;and O is I,
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<213> human <400> 1 Ala Thr Gy Cys Lou Leu Asp Asp
Gy Lou Qu @y Lou Phe u Asp 15 10 15 1Ile Asp
<210> 2 <211> 18 <212> PRT <213> human <220> <221>
m sc feature <223> PHD/ br onodomai n i nteracting region
fromhuman TRIP-Br2 <400> 2 Thr Ay Phe Leu Thr Asp
IL,8U AThf nd@uindspidAsp Ile Leu Phe Ala Asp 1 5 10 15

Ile Asp <210> 3 <211> 17 <212> PRT <213> Dr osophi | a

ster 60 <220> ,<221> nisc fea

| ano 22
%Eneﬁ e e o BT h ST o RAe o pesitine
acﬁoi@s} oini@ﬁ’OBPhﬂ@a @a&gﬁ@ﬁwa&éﬁ%e A6, Arg Gnlle

Lys 1le Trp She Asn Arg Arg Met Lys Trp Lys 1 5
10 15 Lys <210> 4 <211> 35 <212> PRT
34.  The pharmaceutical composition of claim 33 wherein the molecule capable of

modulating activity of TRIP-BR is the molecule of any one of claims 1 to 19.
35. A monoclonal antibody directed against TRIP-Br.

36.  The monoclonal antibody of claim 35 directed against the amino acid

sequence of SEQ ID NO.: 10 or SEQ ID NO.: 11.

37. A method of identifying a modulator of TRIP-Br comprising contacting a
protein target of TRIP-Br with a peptide comprising a plant homeo domain zinc
finger/bromodomain binding region of TRIP-Br in the presence of a test compound,
and determining the effect of the test compound on the binding of the protein target of
TRIP-Br with the peptide comprising a plant homeo domain zine finger/bromodomain

binding region of TRIP-Br.

38.  The method of claim 37 wherein the test compound is a molecule according to

any one of claims 1 to 19.



<213> artificial <220> <223> peptide containing
penetratin sequence from Drosophila and
PHD/ br onodomai n i nteracting region from human TRI P-Brl
<400> 4 du Arg Gn lle Lys Ile Trp She G n Asn Arg
Arg Met Lys Trp Lys 1 5 10 15 Lys Ala Thr dy Cys
Leu Leu Asp Asp Gly Leu u Ay Leu Phe Au 20 25 30
Asp Ile Asp 35 <210> 5 <211> 35 <212> PRT <213>
artificial <220> <223> ? ti de containing penetratin
sequence from Dr 858BHrT & gﬁ@ PHDY br orodonai n
<Hﬁ>|qggrqﬁ£%$ E%QJ?” fromhuman TRIP-Br2 <400> 5 Qu
e Lys Ile Trp Phe G n Asn Arg Arg Met Lys
<120>TFEQSkL}IE8‘IOi\1 o> A} rlse rbySridhrand perShe oketkelhifncAsp Leu
ThrolewrRABYEASEORbERSLeu She Ala 20 25 30 61 Asp lle
Asp 35 <210> 6 <211> 33 <212> DNA <213> artificial
<130><2§@%192223> DNA enzyne directed agai nst human

<1505 1 RsPe Pk taanscri pt
<151> 2004-03-31

<l60> 16

<17C> PatentlIn versicon 3.3

<210> 1
<Z11> 18
212> PRT

<213> human
<400> 1

Ala Thr Gly Cys Leu Leu Asp Asp Gly Leu Glu Gly Leu Phe Glu Asp
i 5 10 15

Ile Asp

<210> 2
<211> 18
<212> PRT
<213> human

<220>
<221» misc_ feature
<223» PHD/bromodomain interacting region from human TRIP-Br2

<400> 2

Thr Gly Phe Leu Thr Asp Leu Thr Leu Asp Asp Ile Leu Phe Ala Asp
1 5 10 15

Ile Asp

<210> 3

<211> 17

<212> PRT

<213> Drosophila melanogaster
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<400> 6 ttacccaaca ggctagctac aacgaatatc aca 33 <210>
7 <211> 33 <212> DNA <213> artificial <220> <223>
DNA enzyne directed agai nst human TRIP-Br2 transcript
<400> 7 ttgctcagca ggctagctac aacgacttgc tca 33 <210>
8 <211> 35 <212> PRT <213> artificial <220> <223>
pepti de containing penetratin sequence from Drosophila
and random peptide sequence <400> 8 u Arg Gn lle
Lys IIe Trp Phe Gn Asn Arg Arg Met Lys Trp Lys 1 5
§§§S> L5 L Lys Gly Leu Asp G u Asp Gly Leu Leu Leu Phe Cys
<223 @E T I‘ 20 r205m 30 nnla h.o eo ég ai%S ?:21O> 9
VI G (PR Al 22Y05 % 29%3>

DNA enzyms di rect ed aga| nst randomtranscript sequence

<400:<490> 9

Glu Arg Gln Ile Lys Ile Trp Phe Gln Asn Arg Arg Met Lys Trp Lys

1 5 10 15
Lys

<210> 4

<211> 35

<212> PRT

<213> artificial

<220>

<223> peptide containing penetratin sequence from Drosophila and
PHD/bromodomain interacting region Erom human TRIP-Brl

<400> 4

Glu Arg Gln Ile Lys Ile Trp Phe Gln Asn Arg Arg Met Lys Trp Lys

1 5 10 15

Lys Ala Thr Gly Cys Leu Leu Asp Asp Gly Leu Glu Gly Leu Phe Glu
20 25 30

Asp Ile Asp

35
<210> 5
<211> 35
<212> PRT

<213> artificial
<220>

<223> peptide containing penetratin seguence from Droscphila and
PHD/bromodomain interacting region from human TRIP-Br2

<400> 5

Glu Arg Gln Ile Lys Ile Trp Phe Gln Asn Arg Arg Met Lys Trp Lys
1 5 10 15

Lys Thr Gly Fhe Leu Thr Asp Leu Thr Leu Asp Asp Ile Leu Phe Ala
20 25 30
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cagctactgt ggctagctac aacgacctgt cat 33 <210> 10
<211> 17 <212> PRT <213> human <220> <221> nisc
feature <223> i nmunogeni ¢ peptide from hunman TRI P- Br |
<400> 10 Asp Pro Gy His Thr Ala Ala Val Ala A n Al a
Pro Pro Ala Val Ala 1 5 10 15 Ser <210> 11 <211> 15
<212> PRT <213> human <220> <221> m sc_feature <223>
i mrunogeni ¢ peptide fromhuman TRIP-Br2 <400> 11 Ser
Val Ala Asp Asn Leu Leu Ala Her Her Asp Ala Ala Leu

ASP I&griP1 5 10 15 <210> 12 <211> 314 <212> PRT <213>
human <220> <221> m sc_feature <223> TRIP-Br2 <400>
12 Met Leu Gly Lys Ay Ay Lys Arg Lys Phe Asp Qu Hi s

<210-A4 Asp Ay 1 5 10 15

<211> 33

<212> DNA

<213> artificial

<220>
<223> DNA enzyme directed against human TRIP-Brl transcript

<400> 6
ttacccaaca ggctagctac aacgaatatc aca 33

<210> 7

<211> 33

<212> DNA

<213> artificial

<220>
<223> DNA enzyme directed against human TRIP-Br2 transcript

<400> 7
ttgctcageca ggctagcectac aacgacttge tca 33

<210> 8

<211l> 35

<212> PRT

<213> artificial

<220>

<223> peptide containing penetratin seguence from Drosophila and random
peptide seguence

<400> 8

Glu Arg Gln ITle Lys Ile Trp Phe Gln Asn Arg Arg Met Lys Trp Lys

1 5 10 15

Lys Gly Teu Asp Glu Asp Gly Leu Leu Leu Phe Cys Glu Gly Asp Thr
20 25 30

Iie Ala Asp

35
<210> 9
<211» 33
<212> DNA

<213> artificial

<220>
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63 Leu Gu Ay Lys Ile Val Ser Pro Cys Asp Ay Pro Ser
Lys Val Ser
Phe Asn Ile Ser Len Met Lys Lou 35 40 45 Tyr Asn His
Arg Pro Len Thr Gn Pro Ser Leu Gn Lys Thr Val Lou 50

55 60

20 25 30 Tyr Thr Lou Gn Arg Gn Thr Ile

Ile Asn Asn Met Len Arg Arg Ile Gn Gu Gu Lou

Lys Gn QQu dy 65 70 75 80 Ser Leu Arg Pro Met Phe
Thr Pro Ser

<223>ﬁf§%

Ser Tyr

Ser Gn Pro Thr Thr Qu Pro 85 90 95 Ser
Arg Qu Ala Pro Pro Ala Phe Ser H s Leu

Aogpeym O‘b‘ri@@dﬂﬁlﬁ’% FSRIONSETANEF S By HPEGRASp Leu

<age>@y Ser Thr Thr Pro Lou Gn Ala 115 120 125 Cys Len

Pro Thr Lys
<210> e Pro G n
<211>11¥ 165 170

<z212>
<213>

Thit'd u Al a
Va

umﬁn

s Ay

195 200 205
<220>Ser Lys Lau
<221>Phe s@ feakhee Thr Thr Ser Thr Ay Phe Leu Thr Asp 225
<223>23m23He24Q repy deelroThrurbe U'RABBrAsp |l e Leu Phe Al a

<400>

cagctlb{gtP%&tA%&a§e£aag9yctlg@uca@ u Asp Asp Asp Asp Thr Phe 35

Thr Ser Gn Ala Met Gn Pro Thr Ala
Leu Ser Pro Pro 145 150 155 160 Al a Leu
Lys Asp Ser Phe Ser Ser Ala Len Asp Qu
175 Gn Gn Len Cys Pro Thr Ser Thr Ser
Ala Thr Ala Ala 180 185 190 Thr Asp Ser
Thr Ser Ser G n Ala Gy Thr G n Lys Leu
Asp Ay Pro Gn Gn Ser Arg Ala Asp Asp
Met Asp Ser 210 215 220 Len Pro Ay Asn

Asp Ile Asp Thr Ser Met Tyr 245 250 255

Asp Pro Gly His Thr Ala Ala Val Ala Gln Ala Pro Pro Ala Val Ala

1

Ser

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<400>

3

11

15
PRT
human

misc_feature

10 i5

immunogenic peptide from human TRIP-Br2

11

Ser Val Ala Asp Asn Leu Leu Ala Ser Ser Asp Ala Ala Leu Ser

1

<210>
<211>
<212>
<213>

<220>
<z221>
<223>

<400>

5

12
314
PRT
human

misc_feature
TRIP~Br2

1z

10 15

Met Leu Gly Lys Gly Gly Lys Arg Lys Phe Asp Glu His Glu Asp Gly

1

5

10 15
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Asp Phe Asp Pro Cys Thr Ser Ser Ser Ay Thr Al a Ser
Lys Met Ala 260 265 270 Pro Val Ser Ala Asp Asp Leu
Leu Lys Thr Leu Ala Pro Tyr Ser Ser 275 280 285 Gn
Pro Val Thr Pro Ser G n Pro Phe Lys Met Asp Leu Thr
GQu Leu 290 295 300 Asp His Ile Met Qu Val Leu Val
@y Ser 305 310 <210> 13 <211> 181 <212> PRT <213>
nouse <220> <221> misc_feature <2; 3> TRIP-Br2
<400> 13 Leu G u Asp Asp Asn Asp Asp Thr Phe Phe Thr
he. A n Ala V HIS a Ala Pro Thr
ten o S’I{eﬁgssfelre YA C;};SLesif bro SR & ggsl_%l 28" 25 30
Asp Ser Phe Ser Ser Al'a Lou Asp Gu Ile u GQu Leu
Cys Pro Thr 35 40 45 Ser Thr Ser Thr Au Ala Ala His
Tyr THhLeAl@nArg 8o Tt U1E ghePEg Lys sebQebSea0ny<Lryu Thr Ser
Sed53@ u Ser Ser Valitdn Lys Pro dus@y Pro Au Gu
65 70 75 80 dy Arg Thr Asp Asp Ser Arg Phe Met Asp
Tyxr Asegllﬁ% FE!|;]CO Ir_e'.ly‘l‘§']5.I ]AS ro ?ergl?%gé gy;%‘s'l“lhlre\ia-lihré%.l-r?gosigs
110 IIe Leu Phe Al a Asp Ile Asp Thr Ser I\/bt Tyr Asp

Phe Asp Pro Cys
Ile Asn Asn Met Leu Arg Arg Ile Gln Glu Glu Leu Lys Gln Glu Gly
65 70 75 80

Ser Leu Arg Pro Met Phe Thr Pro Ser Ser Gln Pro Thr Thr Glu Pro
85 90 95

Ser Asp Ser Tyr Arg Glu Ala Pro Pro Ala Phe Ser His Leu Ala Ser
100 i05 110

Pro Ser Ser His Pro Cys Asp Leu Gly Ser Thr Thr Pro Leu Glu Ala
115 120 125

Cys Leu Thr Pro Ala Ser Leu Leu Glu Asp Asp Asp Asp Thr Phe Cys
130 135 140

Thr Ser Gln Ala Met Gln Pro Thr Ala Pro Thr Lys Leu Ser Pro Pro
145 150 155 160

Ala Leu Leu Pro Glu Lys Asp Ser Phe Ser Ser Ala Leu Asp Glu Ile
165 170 175

Glu Glu Leu Cys Pro Thr Ser Thr Ser Thr Glu Ala Ala Thr Ala Ala
180 185 120

Thr Asp Ser Val Lys Gly Thr Ser Ser Glu Ala Gly Thr Gln Lys Leu
185 200 205

Asp Gly Pro Gin Glu Ser Arg Ala Asp Asp Ser Lys Leu Met Asp Ser
210 215 220

Leu Pro Gly Asn Phe Glu Ile Thr Thr Ser Thr Gly Phe Leu Thr Asp
225 230 235 240

64



Leu

Asp

Pro

Gln

Asp
305

115 120 125 Thr Ser Ala Ser Ay Thr Ala Ser Lys Met
Ala Pro Val Ser Ala Asp 130 135 140 Asp Leu Lou Lys
Thr Lou Ala Pro Tyr Ser Asn A n Pro Val Ala Pro 145
150 155 160 Ser G n Pro Phe Lys Met Asp Leu Thr du
Leu Asp His Ile Met Qu 165 170 175 Val Leu Val Ay
Her 180 <210> 14 <211> 236 <212> PRT <213> human
<220> <221> misc feature <223> TRIP-Brl <400> 14 Met
Leu Ser Lys Ay Leu Lys Arg Lys Arg Qu Ju Gu Qu
T GeLysP ;yl‘fIQSI]ieOLTS ey }}}623% Egeu App gthaﬁerAg% 8t Trp
Trp Leu Asp Pro Gy His a Ala 20 25 30 al Ala Gn
Ala Pro Pro Ala Val Ala Ser Ser Ser Leu Phe Asp Leu
pi3b 240 45 Serrivaked edr Lps digurhl s1dliss-Seis haua@n Gn
Ser G2¢0Pro Asp Lou 30555 60 Arg Hi s27eu Val Leu Val
Val Asn Thr Leu Arg Arg Ile Gn Ala Ser 65 70 75 80
Met Ala Pro Ala Ala Ala Leu Pro Pro Val Pro Ser Pro
“PrOSAPAT K B 60" 95 66°Pr et Ml il oA Aeh Leu
Led a Ser Ser Asp Ala Ala Lou Ser'’”100 105 110

Pro Val Thr Pro Ser Gln Pro Phe Lys Met Asp Leu Thr Glu Leu
290 295 300

His Ile Met Glu Val Leu Val Gly Ser
310

<210> 13
<211> 181
<212> PRT
<213> mouse

<220>
<221> misc feature
<2:3> TRIP~Br2

<400> 13

Leu

1

Ser

Asp

Ser

Gly

65

Gly

Glu

Glu Asp Asp Asn Asp Asp Thr Phe Phe Thr Phe GIln Ala Val His

Ala Ala Pro Thr Arg Leu Ser Ser Ala Ala Leu Pro Ala Glu Lys
20 25 30

Ser Phe Ser Ser Ala Leu Asp Glu Ile Glu Glu Leu Cys Pro Thr
35 40 45

Thr Ser Thr Glu Ala Ala His Thr Ala Ala Pro Glu Gly Pro Lys
50 55 60

Thr Ser Ser Glu Ser Ser Val Gln Lys Pro Glu Gly Pro Glu Glu
70 75 80

Arg Thr Asp Asp Ser Arg Phe Met Asp Ser Leu Pro Gly Asn Phe
8L 20 95

Ile Thr Thr Ser Thr Gly Phe Leu Thr Asp Leu Thr Leu Asp Asp
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Ala Ser Met Ala Ser Leu Leu Qu Asp Leu Ser His Ile
Gu dy Lou 115 120 125 Ser Gdn Ala Pro @ n Pro Leu
Ala Asp Qu Gy Pro Pro Ay Arg Ser 130 135 140 1lle
Gy Gy Ala Ala Pro Ser Leu Gy Ala Leu Asp Leu Leu
Gy Pro 145 150 155 160 Ala Thr dy Cys Leu Leu Asp
Asp Ay Lou Qu Ay Leu Phe Qu Asp 165 170 175 lle
Asp Thr Ser Met Tyr Asp Asn G u Leu Trp Ala Pro Ala
Ser u 180 185 190 Ay Leu Lys Pro Pro Au Asp
Gly Prd’dy Lys Gu Adtf*Ala Pro 195 2 205 du Leu
GQu Ala Au Lou Asp Tyr Leu Met Asp Val Leu Val
Tle L@ »@hzmazzls% 220 Asghfhr%& flaxy 9%? sheh g, BLO Lo Ay
Prosedy Arg 225 2330235 <21 2211> 236 "<212>
PET <213> nouse <220> <221> msc feature <223>
TRIP-Brl <400> 15 Met Leu Ser Lys Ay Leu Lys Arg Lys
Thr Spy gl@ erGFly @y AGk FeThyysMéet Ala Bre(ValsserGhie Asa Leu
'&r val Asp Ser ‘&ys Trp Leu Asp ‘Bfo Ser His Pro Ala 20
25 30 67 Val Ala Gn Thr Pro Pro Thr Val Ala Ser Ser

Aﬂ:L§§Eengspnﬁ'6§pAkg%mo3ﬁm4gn4§ms%ﬁn%@% MﬁjAky%rgeu Hi s
145 His Ser Leu MA@ G n Ser Au Rep Asp Leu 160

Ser Gln Pro Phe Lys Met Asp Leu Thr Glu Leu Asp His Ile Met Glu
165 170 175

Val Leu Val Gly Ser
180

<210> 14
<211> 236
<212> PRT
<213> human

<220>

<221> nmnisc_ feature

<223> TRIP-Brl

<40G> 14

Met Leu Ser Lys Gly Leu Lys Arg Lys Arg Glu Glu Glu Glu Glu Lys
1 5 i0 15

Glu Pro Leu Ala Val Asp Ser Trp Trp Leu Asp Pro Gly His Ala Ala
20 25 30

Val Ala Gln Ala Pro Pro Ala Val Ala Ser Ser Ser Leu Phe Asp Leu
35 40 45

Ser Val Leu Lys Leu His His Ser Leu Gln Gln Ser Glu Pr¢ Asp Leu
50 55 &0

Arg His Leu Val Leu Val Val Asn Thr Leu Arg Arg Ile Gln Ala Ser
65 70 75 80

Met Ala Pro Ala Ala Ala Leu Pro Pro Val Pro Ser Pro Pro Ala Ala
85 a0 95
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50 55 60 Arg H's Leu Val Leu Val Val Asn Thr Leu Arg

Arg
Val

Pro
dy
Gn
Gn
Arg
dy

Ile
Leu
Ser
Leu
Asp
Al a
Ser
Al a

Gn Ala Ser 65 70 75 80 Mt du Pro Ala Pro
Pro Pro Gu Prolle Gn Pro Pro Ala 85 90 95
Val Ala Asp Ser Leu Len Ala Ser Ser Asp Ala
Ser 100 105 110 Ala Set Met Ala Ser Leu Leu
Leu Asn His Ile Au Asp Leu 115 120 125 Asn
Pro Gn Pro Gn Ala Asp Au @y Pro Pro Ay
130 135 140 Ile Gy Ay Ile Ser Pro Asn Leu
Leu Asp Leu Leu Ay Pro 145 150 155 160 Ala

Pro staﬁpxa%g LeurLleu.Asp . Asp QY aksu Gl Gy, Leu Phe

15220>

G n Aspol6

170 175 4@ Asp Thr Ser Mato Tyr Asp Ser

Gn Leu Trp Leu Pro Ala Ser Gu 180 185 190 Gy Leu
Lys Pro Gy Pro Qu Asn Ay Pro Ala Lys Au Gn Pro
Ala Sy get pos POL205ew Gln AseutAsperGHis Ala GruClehrsAsp Tyr
Let*Met Asp Val Led?Yal Ay 210 2152220 Thr Gn Al a
Leu Qu Arg Pro Pro Gy Pro Ay Arg 225 230 235

ser cI2h02 pl6 521d> 19, A7 1237 ERTc1<213%:8rdi,fig) 8k, 68

<223> consensus sequenceifior the

PHD- br onodonmai n bi ndi ng region of TRIP-Br <220>

Ile Gly Gly Ala Ala Pro Ser Leu Gly Ala Leu Asp Leu Leu Gly Pro

150 155 160

Leu Leu Asp Asp Gly Leu Glu Gly Leu Phe Glu Asp
165 170 175

Met Tyr Asp Asn Glu Leu Trp Ala Pro Ala Ser Glu
185 190

Gly Pro Glu Asp Gly Pro Gly Lys Glu Glu Ala Pro
200 205

Ala Glu Leu Asp Tyr Leu Met Asp Val Leu Val Gly
215 220

Glu Axg Pro Pro Gly Pro Gly Arg
230 235

145

Ala Thr Gly Cys

Ile Asp Thr Ser

180

Gly Leu Lys Pro
195

Glu Leu Asp Glu

210

Thr Gln Ala Leu

225

<210> 15

<211> 236

<212> PRT

<213> mouse

<220>

<22i>» misc_feature

<223> TRIP-Brl

<400> 15

Met Leu Ser Lys Gly Leu Lys Arg Lys Arg Glu Glu Glu Glu Thr Met

1

5 10 15

Glu Ala Leu Ser Val Asp Ser Cys Trp Leu Asp Pro Ser His Pro Ala

20

25 30
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<221> M SC FEATURE <223> X in positions 4, 6, 8, 9 is
any amno acid <220> <221> M SC FEATURE <223> X in
position 1 is S, T, Aor no amno acid <220> <221>
M SC FEATURE <223> X in position 11 is Dor E <220>
<221> M SC_FEATURE <223> X in position 13 is I, L, V,
A or no amno acid <220> <221> M SC FEATURE <223> X
in positions 12, 16 is D, E, Aor G <220> <221>
msc_feature <222> (1). (1) <223> Xaa can be any
a ly.oceurcin d <2 <22
Val Apa tG&In f%]é]gtPro }9r EE}"ZQJ ?%J_a ie4r) erzfég gaPhCea%'s e any
natur ally occurri ng amno acid <220> <221> m sc
feature <222> (6). (6) <223> Xaa can be any naturally
Ser VOICEUI riyaghcankno Hacisdr 220> &2 ber mlgcifocatLen <222>
5{8)..(9) <223> Xaa can be any n&furally occurring
am no acid <220> <221> misc feature

Arg His Leu Val Leu Val Val Asn Thr Leu Arg Arg Ile Gln Ala Ser
65 70 75 80

Met Glu Pro Ala Pro Val Leu Pro Pro Glu Pro Ile Gln Pro Pro Ala
85 S0 95

Pro Ser Val Ala Asp Ser Leu Leu Ala Ser Ser Asp Ala Gly Leu Ser
100 105 110

Ala Ser Met Ala Ser Leu Leu Glu Asp Leu Asn His Ile Glu Asp Leu
115 120 125

Asn Gln Ala Pro Gln Pre Gln Ala Asp Glu Gly Pro Pro Gly Arg Ser
130 135 140

Ile Gly Gly Ile Ser Pro Asn Leu Gly Ala Leu Asp Leu Leu Gly Pro
145 150 155 160

Ala Thr Gly Cys Leu Leu Asp Asp Gly Leu Glu Gly Leu Phe Glu Asp
165 170 175

Ile Asp Thr Ser Met Tyr Asp Ser Glu Leu Trp Leu Pro Ala Ser Glu
180 185 150

Gly Leu Lys Pro Gly Pro Glu Asn Gly Prc Ala Lys Glu Glu Pro Pro
195 200 205

Glu Leu Asp Glu Ala Glu Leu Asp Tyr Leu Met Asp Val Leu Val Gly
210 215 220

Thr Gln Ala Leu Glu Arg Pro Pro Gly Pro Gly Arg

225 230 235
<210> 16

<211> 19

<212> PRT

<213> artificial
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<220>
<223>

<220>
L221>
<Z223>

<220>
<221>
<223>

<220>
<221>
<223>

220>
<221>
<223>

<220>
<221>
<223>

<220>
<221>
L222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<2z20>
<221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

<222> (11) . (13) <223> Xaa can be any naturally
occurring am no acid <220> <221> misc _feature <222>
(16)..(16) <223> Xaa can be any naturally occurring
amno acid <400> 16 69 Xaa Thr Ay Xaa Leu Xaa Asp
Xaa Xaa Leu Xaa Xaa Xaa Leu Phe Xaa 1 5 10 15 Asp
Ile Asp 70

consensus sequence for the PHD-bromodomain binding region of
TRIP-Br

MISC_FEATURE
¥ in positions 4, 6, 8, 9 is any amino acid

MISC FEATURE
¥ in position 1 is S, T, A or no amino acid

MISC FEATURE
X in positicon 11 is D or E

MISC FEATURE
¥ in position 13 is I, L, V, A or no amino acid

MISCMFEATURE
X in positions 12, 16 is D, E , A eor G

misc feature
(1)..(1)
Xaa can be any naturally occurring amino acid

misc_feature
(43 ..(4)
Xaa can be any naturally occurring amineo acid

misc_ feature
(6} ..(8)
¥Xaa can be any naturally occurring amineo acid

misc_ feature
(8)..(9)
¥Xaa can be any naturally occurring amino acid

misc_feature
(11)y..(13)
Xaa can be any naturally occurring amino acid

misc feature
(16)..(1e)
Xaa can be any naturally occurring amino acid

16
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Xaa Thr Gly Xaa Leu Xaa Asp Xaa Xaa Leu Xaa Xaa Xaa Leu Phe Xaa
1 5 10 15

Asp Tle Asp
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