MODULATORS OF MYC, METHODS OF USING THE SAME, AND METHODS OF IDENTIFYING
AGENTS THATOMODRWOAT BIMYC ORI SSIREACRENTC FHEDSOME THS AgBREEMR Baims the benefit
of U.S. Provisional Applicatjgn, NQ-81/992:¢#08s Hed2ordworsEdM8:avhich application is incorporated
herein by reference in its entirety. BACKGROUND OF THE INVENTION (0002] There are multiple
types of vaccines: vaccines containing deagd migtqergapisms (e.g. the influenza and cholera vaccines);
vaccines containing attenuated microo s e.g. th R vaccine). [ Rtaining toxoids
(e.g. th&BSBIT Tt eiresy %Eléiﬁlééhﬁgﬁﬁ[iﬁ%%‘syu%éﬁl St %?'\élﬁp/)lcg m())aglg(\?(g'rlE &%ﬁiﬁi %%g\gé\)/%%%e); and
nucleic k) (&ich RPiteands DR wraethvet ko lasanFiF vaeeie, West Nile Virus vaccine, and
multiple cancer vaccines). Vaccine adjuvants are agents that stimulate the immune system and .
increase the response of the immune system to a vaccine. SUMMARY [00031 There is a need for
vaccine adjuvants that enhance an immunological response to an antigen. The inventors have
discovered that increasing the expseEIsEROGMNYIE CHIHEAHNTEY DY a MYC peptide enhances
mmunqlggical esnonses o anugens.inoulenio oiease MY cancanualians intheuausleus of cell

with minimal side-effects, the inventors have de§| ned a usiogpeBgMat gggg)ogar%gitxrmaste the nucleus
of cells. BFhi@Peptife e BE BHRISEPE 4 BRI B detrsase g stemic effects, This peptide also
increases:thieiviabititys 6fdetikDEYtes ol yeingeT cealiinafytBode ps braithE teifidtiors have
designed severalasspysderdidentifying other agenisthatmedhthisuariesneady 10084 here is also
a need for methods of treatin toimmuine disor ' : discovereddhat decreasing
the exprﬁé’gsnfc“)%rﬁ1 13?? MYE O the Activity of jgﬁleﬂan%agejg%%er}; %}gg{}é\égﬁgﬁ#ﬁﬁ% %i%%%%ders. In order to fulfill
this unniesRerearethelierTeT HEVE deS§iTéd several assays for identifying agents that inhibit
(partially or fully) the activity of an immune system. In certain instances, the agents that inhibit the
immune system decrease the viabilf#§/"6Mé&BRocytes or increase the proportion of anergic B-cells.
10004alghprenaspeci.dnere isprovigesa uaceineccompositidneforn rrpdulating entdenmitihe system,
comprising; (2) an aptigenic moiely. derived. toma.pateges: dbhaisian peptigemempising: () a
transpor?’er peptide sequence; (i) a MYC pol pegtldef&%uence; ano%sogttll%nnaﬁll}é@a?g\a Qr.more
molecul FETHER IR R FEPES SRS B SHitE s B UaREs Hnd ReRYE Bolypeptide sequence: and (c) a
pharmacsiogidally-sitceptabieexciientid0ood b iria pevcnthsperriRerdRBrdb el ise of a
fusion peptige forghemanuiaciie.nf @ medicanentiermedniatngidndnmureesponsiran
individual, the fission peptide, comprising {a).a transpor tj : C:Relypeptide
sequenc& SRdSp %%%@J(E)ag h&ég%pé'r%eg géﬁ%%%bﬁfe%gteﬁggt#iﬁﬁ%h%%r%%%%%%%%gge%t?ggfeé l]efé\/ce and the
MYC polyiepeiens SEguer&ss WHSre%he medicament is to be administered before, after, or during the
administratian Ukaeageina=-d0005kRiscidsedinereomrimcatitaiicenibo dirvents biscaipophae that

uhp- regfu I3ig %JQ%@&%’%%)%%Q&QJ&M%% OERedhaRety KWQ@@M%@MV@&PHﬂﬁuﬁrdammniti o( n)
thereof, comprising: (a) a transporter peptide sequence; sequence; [ y (c) one or
more mdi@&h]%g%%{}ﬁ%‘ﬁlﬁ?éll %Enéﬁé?f%?%rgdlﬁﬁ‘éﬁe Seq 5%:' ﬁ%é%% "the ?\ﬁ&é@%&%g%%%?% s%)ﬂ?ae
embodintesntsllyive fokp tithen by BT O ES YFAHTS o FEERID distre-sdbi ashte T VBiNEgUEIRE S In some
embodimants, dhe-peplidehias Fasmulaéil); tiansponter geptide SeguiritesfcMYC sequence, wherein
- is 2 mpleetle (ainks e iranseare peplids.sequance.andibe MYG:saquanse dnsome

embodiments, the peptide has Formula (I1): tfransporter peptide sequence-X-MYC sequence, v?erein
e A i LR e S D e
5seq uemﬂfg@@mm@g;@ypnce; and optionally (1) one or more molecules that link the transporter peptide sequence

MRKKRRQRRRMBFERWYENQRERATM PEMNYSHHNRINEDHDVDSH@RMFY CDEEENFYQQQ

QQSEL?@C@@E%L%L IELLPTRPL SRSRRSGLESESY VAVERE HLRGRMREGGGRESTADQL
EMVTEL %/?\I SFI(p:DPDDE IKNIHIQDCMWSGESAAAKLVS KLASYEAARKtDSGS

PNPARGREVES PSSPV e A RS EE TS I FP YPER DS SEBRECASSBE SSDSLLS

BESAFSPSSDSLLSS 10
TESSPQ6 SPERL VUHEERPRITSS DSEREGLD EE E1D VVSVERROAP GRRSE 86 SpSAETEIRSIEP
PHSPLVLIGRCHY ST HOHNYAMR STRIKE YRAAKRKLRESWRY IRQ ISNNRK S FSRREBDT EEine
NVKRRTHNVLER%?RI}IE\IIEL%I%SFFALRDQIPELENNEICAPKVVILKKATAYILSVQAEEQKLIS

EEDLLR GLRNICLEQLRKGELNSKLEGKPIPNPLLGLDSTR: 6hRisclosed
herein, MYEHAEHHASTILRETER %%r%%%%ﬁ%oﬁ‘ friat %&%@gﬁgﬁ%ﬁ%@%ﬁ%ﬁ?g

gene, the activity of a Myc polypeptide, or a combination thereof, comprising: {a} a franspotier peptide
sequence; {b) a8 MYC sequence; and optionally {c} one or more moiecules that link the transporter peptide
sequence and the MYC sequence. In some emhodiments, the peptide has Formula (I):

transporter peptide sequence -MYC sequence.
In some embodiments, the peptide has Formula (I}

transporter peptide sequence-X-MYC sequence,
-1-



15comprising a fusion peptide comprising: (a) a transporter peptide sequence; (b) a MYC sequence;
and optionally (c) one or more molecules that link the transporter peptide sequence and the MYC
sequence. In some embodiments, the peptide has Formula (1): transporter peptide sequence -MYC
sequence. In some embodiments, the peptide has Formula (ll): 20transporter peptide
sequence-X-MYC sequence, wherein -X- is a molecule that links the transporter peptide sequence and
the MY Glseguelca.d mslecnr eimbiadimenisstbrdpepiide hasdnosauladi)Yicanspadenpaptide

sequen -MYC sequence,.wherein,in.X.is at least one amino acid. In some embodiments, the
peptide%r%%gﬁﬂemf%?io%vgiﬁeqé%ilﬁaghg%l UIaE;ts quence (SEQ ID NO: 2):
MRKICRRQRRRMDEFRVVENGBBPATNIFUINS ASEFRRMOEDYD9YOPYFYCDEEENFYQQQQQSE

L wherein in X is at least one amino acid. In some embodiments, the peptide has the following amino acid

QPE’AP&EBAWI%%.&BTBPLSPSRRSG LCSPSYVAVTPFSLRGDNDGGGGSFSTADQLEMYTELLG
S D2)

DMVNQSHIERPYBE MM RING BEAMRISEHERARKTVE E K PARY DR ARK DS BRHEARSASYCSTSSL
YLQDLBASASFECHDREVWERY PLIND B8 SPIRCACQIPSBARBRE SRS R ik a 3P QGHREPLVLHEET
PPT 30 p1r |
TSSDSEEEOEDEEEIDVVEVEKROAPGRR LSS P e U R P AR RR ARV BolinvaapPs
T RK|Wﬁﬁ’ﬁ%ﬁﬂﬂ%ﬂ@ﬁixﬁé@?@&%@@@ﬁﬁé@ﬁwﬁﬁﬁﬂm@%‘ﬁ%@kh@EEALR DQIP
ELENNERSPEVSAE K C AT RISV OAREIJHSEEDL U RKRRRQLICK KL ECQUIRKGGRIINGIKLEGICPIPN

PLLGLRSIRTSHRHRA Qe SRRAAIMENIS RS RO MRORUPR Suiher compiaes ap antigen,
mbinhation thereof | g?‘g: % e anti %‘%

antigenic m0|.e;[y, or a co n some embodiments, gen’is a dea

microord A& AN itERhRREIE SR RTDOGA RERT LEROR B SUDLKK 6 A pHRYReF IR Edeic acid, a
polymeEebnurERrdK WK CROIRatnssierenf HiPsemesemoriments Hihg antigen is derived from:
hepatit, o AR R Balio: MmeRsies: mumbs: [bela,diphineria, pelussis; elanus, influenza
varicella zoster virus; rotavirus; meningococcal, pneumonia; smallpox; c cl)]lera;Lbuboﬁlc pfague; yellow
feVér; WSBTTNGEI TR APPRSHTBIRTEI &) ricampiisatenisenetestar B ae Ertsoamsems, the
composifiasilitieroae Biphise smar@ARE genihbiehdesive ddiam apaeganselgetedfiem: hapatitis A ;

hepatitig B,; Q}gggdinqggtgqlﬁees érngg@lplssf;ownpﬁ”&); diphtheria ; pertussis ; 5tetanus ; influenza ; varicella
zoster virus ; rotavirus ;’meﬁlﬁgococcal : pneumonia ; smallpox ; cholera ; bubonic plague; yellow fever

 tuberculosis ; human papillomaViftsPeiEsrrBsAREHE ¢ EYEdF. Wi4Rse embodiments, the composition
further comoprisabadirnaiigen papaietdesvean from a neoplastic cell. In some embodiments, the
comgposition is formulated for topjcal Odr{grinésggéisoenhggggj(lfg&sgls%sggnpeerein, in certain embodiments,
is a method of inducing an immune r sporfljs , comqprlsmg a mlﬁlsteri'ng to an individual in need
thereof: (BY &Rt cinera)einistihbt fbdstmie aimagentaree (yeerasivd heplive esrmesifor a
transposiatqaapéide seguaniaifHoaMY @sequence; and optionally (c) one or more molecules that link
the transporter peptide sequenc%,ghnsg0 he MYl(d‘&ssggluenq%_mme embodiments, the peptide has
YCs

. peﬁlt CICS sequence,
Formula (1): t_ra_ng{porter peptide sequence' - uence.
wherein in

is at least one amino acid. In some embodiments, the peptide has the following amino acid

25 sequence (SEQ ID NO: 2
MRKKRRQRRRMDFFRVVENQQPPATMPLNVSFINRNYDLDYDSVQPYFYCDEEENFY QQQQQSEL
QPPAPSEDIWKKFELLPTPPLSPSRRSGLCSPSYVAVTPFSLRGDNDGGGGSFSTADQLEMVTELLGG
DMVNQSFICDPDDETFIKNEHQDCMWSGFSAAAKLVSEKLASYQAARKDSGSPNPARGHSVCSTSSL
YLOQDLSAAASECIDPSVVFPYPLNDSSSPKSCASQDSSAFSPSSDSLLSSTESSPQGSPEPLVLHEETPPT

30 TSSDSEEEQEDEEEIDVVSVEKRQAPGKRSESGSPSAGGHSKPPHSPLVLKRCHVSTHQHNYAAPPST
REKDYPAAKRVKLDSVRVLRQISNNRKCTSPRSSDTEENVKRRTHNVLERQRRNELKRSFFALRDQIP
ELENNEKAPKVVILKKATAYILSVQAEEQKLISEEDLLRKRREQIKHKLEQLRKGELNSKLEGKPIPN
PLLGLDSTRTGHHHHHH. In some embodiments, the composition further comprises an antigen, antigenic
moiety, or a combination thereof, In some embodiments, the antigen is a dead microorganism, an attenuated

35  microorganisim, a toxoid, a subunit of a pathogen, a nucleic acid, a polymer of nucleic acids, or combinations

thereof. In some embodiments, the antigen is derived from: hepatitis A; hepatitis B; polio; measles; mumps;
22



15In some embodiments, the peptide has Formula (II): transporter peptide sequence-X-MYC
sequence, wherein -X- is a molecule that links the transporter peptide sequence and the MYC
sequence. In some embodiments, the peptide has Formula (ID: transporter peptide sequence-X-MYC
sequence, 20wherein in X is at least one amino acid. In some embodiments, the peptide has the
following amino acid sequence (SEQ ID NO: 2):
MRKKRRQRRRMREERMENQQRBATMEA VSEINRMYEDLEDY DEVOR YYD EEGN F¥QRQQQSEE
QPPAPS%lIE:T M%ﬁ@lbﬁgogg l%§ I}@%@"fgéptuberculosis; human papillomavirus; or combinations
SYVAVTPFSLRGDNDGGGGSFSTADQLEMVTELLGG S _

DMVNGSERS PO RS DEMOTE s SRRART YERR AV ERIEERIISE SPNBARBASYCSTSSL

25 pathogen selected from: hepatitis A ; hepatitis B ; polio ; measles ; mumps ; rubella ; diphtheria ; pertussis ;

g;?D'—ééﬁ@,%E&JQE’a%\éa\{ﬁﬁm NSRS R RFAS QRRRAGRS SR KERBRQGRRERLVLHEET
TSSDSERRSPBEERION SVAE KRBk REE SIS LS S RPPEEBIME e S PEO HN Y AAPP

ST embodiments, the composition further comprises an antigenic moiety derived from a neoplastic cell. In some

R DY R B R B NN R LSRR S5 OT E Y RRT HNVLERQRRNELKRSFFALRDQIP
ELENNEKAPKVVILKKATAYILSVQAEEQKLISEEDLERKRREQLKHKLEQLRKGELNSKLEGKPIPN
PLLGLBEYRF & ristigmings e SRS AR A DAt einBGe L8 R B ISP IR e SOPRBHSisting
of:1QQheﬁ@tHiga@im@mmmmﬂslﬁedmm; (plﬁimveinei&mimegblasm@nt@nmnﬁmp)@\faﬁmme; rubella
vaccine, dipNGHa;VAGCInE, PSSP NBRENEqIGIANGS YareE SedRlRENZR YARGINE HaUcelazgster

virus vaccine; rotavirus vaccine; meningococcal vaccine; pneumonia vaccine; smallpox vaccine;
cholera™Walegifts st ek FEW&@E@%@EH%‘@? %W‘Té‘% e difemipsc toSrR AR AR iR

paplomaatitids Madtineyla{@ancer vaccine; or combinations thereof In some embodiments, the vaccine is

administered before, after, or simylianeously 3awith 1o aeepthgtingreases the nucleic concentration

of a Myc polypeptide. [0008] Disclosed herein, in certain embodiments, is a method of increasing the
vidiility B e bsimsiSrGcRIRit s itgd e individual in need thereof an agent that up-regulates
the expression of MYC, increasestispoaetivifyios sdisep&pia; ergaceombination thereof. In some

embodipients, 16 20805 R s APERIASGOMPHSIAG (&) alansatierreRida.seqranss: (b) a MYC

sequence; and optionally (c) one or more 5molecules that link the transporter peptide sequence and
the MY@@@&%FH%@BWSW%%& the peptide has Formula (1): transporter peptide sequence
-MYC sequence. In some embodimemisetheppépiidechasX-bilikaditictransporter peptide

sequienga-XhY & REAUENCS. LOWREISH 7 {oiS 2MOlRGHS thatlnkadhs HRNSRAVIE! RERIAE $equence

and the MYC sequence. In some embodiments, the peptide has Formula (I1): tranSporter peptide
sequendERIRNEE QGRS wherein in X is at least one amino acid. In some embodiments, the
peptide VIAE KRRIGHBRWMD ERR ORISR 4 IS RINGEQNRNYO LR DSVQPYFYCDEEENFYQQQQQSEL

'V'R'CK%ﬁ%‘?@é@ﬂ@ﬂf&‘ﬁﬁmEﬁ%ﬁééﬁ&ﬂ%ﬁ%@k@%&%ﬁs\ﬁ% ERMNMRORPQSEL
QPPAPSEDIWKKFELLPTPPLSPSRRSGLCSPSYVAVTPFSLRGDNDGGGGSFSTADQLEMVTELLG
S DMVNQSFICDPDDETFIKNIIQDCMWSGFSAAAKLVSEKLASYQAARKDSGSPNPARGHSVCSTSSL

DMY/NQSRIGBRRBEXANIN N FDTNIWSTS FSECAKON SPEEAS Y QRARKDS BERREAR GHS IS TSSL
‘F/#QDL%%%%Eéﬂ%ﬁ%ﬁ%ﬁ%@%é%ﬁdﬁé&é%@§%§s?§%ﬁ§%§§£@§§§’%§ﬁ?ﬁk¥% ETP

TSSDSEERGEDEREIBREVERRG APEKKSEEESPSASE K BRPPRS AR RREINVSTREHERYRAPPS

T ELENNEKAPKVVILKKATAYILSVQAEEQKLISEEDLLRKRREQLKHKI EQLRKGEINSKI EGKPIPN
PLLGLDSTRTGHHHHHH. In some embodiments, the vaccine is selected from the group consisting of:

30  hepatitis A vaccine; hepatitis B vaccine; polio vaccine; measies vaccine; mumps vaccine; rubella vaccine;

diphtheria vaccine; pertussis vaccine; tetanus vaceine; influenza vaccine; varicella zoster virus vaccine;
rotavirus vaccine; meningococcal vaceine; pneumonia vaccine; smalipox vaceine; cholera vaccine; bubonic
plague vaccine; vellow fever vaccine; tuberculosis vaceine; human paplomavirus vaccine; a cancer vaccine;
or combinations thereof. In some embodiments, the vaccine is administered before, after, or simultaneously

35  with the agent that increases the nucleic concentration of a Myc polypeptide.

3.



20
RKDYPAAICRVKLDSVICVLIWISNNRKCTSPRSSDTEENVICRRTHNVLERQRRNELKRSFFALRDQIP
ELENNEKAPKVVILKKATAYILSVQABEQKLISEEDLTRKRREQLKHKLEQTRKGELNSKLEGKPIPN
PLTGLDSTRTGHHITHHH. In some embodiments, the cell is a leukocyte. In some embodiments, the
cell is a T-cell. In some embodiments, the cell is a B-cell. In some embodiments, the cell is a memory
T-cell. [(008] Disdlesédhenein condemawdndmodimentsdé & methadeohdeardagion e, viatwlityirgf a
cell, 25%81%9@%&%96%% INIFISAING 1080 i h%&%%%ﬁ%@%t&%%%ﬁ&%@%ﬁ dpyRregulaies the

expression of MYC, decreases the activity of a Myc peptide, or a combination thereof, [0010]
Disclos&t Fatat ofr? Mo AP USRS di ﬁ?@?ﬁ’i}%&%‘hﬂ?ﬁéﬂ’?&a WF&&%W&‘E%@OW@H&?&&@%W@(M
under-expigssion (of anvhYorge pepadas eeficdi ntthaMact wtyueha Myt (palypiplid enconpsising
adminisiesing 10,41 § Q'H{QHQA Nﬁo%&%ﬁ@é ek AR AARNhING WIS AHIAES J6- SXRIGERION GRMYC,

increases the activity of a 30Myc peptide, or a combination thereof. In some embodimerits, the agent
is a fusi?ﬁ?%ﬁﬁélgoé@ﬁ%ﬂémg (a) a transporter peptide sequence; (b) a MYC sequence; and
optionally (c) one or more molecutessthettiplptide {tqaraporiel pepiidasequence and the MYC

SeqUe”ﬁ%&&é&ﬁﬂ&%ﬂép&%%Eﬁﬁdm%sﬂ%ﬂﬂgﬁ Qﬁs Formula (l): transporter peptide sequence -MYC

sequence. In some embodiments, the peptide has Formula (T) 35transporter peptide
sequence-X-MYC sequence, WH@W@H?”% RePhdmsRREnrE-tHM Yk W@ ansporter peptide sequence
anmh theWwd¥Ensalq ireneelctn]s dmdisks bedmnemisethe pipiide: haskdite Ma (1 Beqiransgardenpeptide

sequencerX MY C ¢ &ay %%’hWJ&QIAQIﬁ is at least one amino acid. In some embodiments, the
peptide has the fo1owm%ﬁam|no acid 5sequence (SEQ ID NO: 2):

MRKKRRQRARMDFFRVVENQPERTHIPPRAT St RNy MY S PES8Se5P Y FY CDEEENFYQQQQQSEE
QPPAPSERINWKK RELLERT BRLGRE RRSE LGS RENRANMTE RSIHRGE DNBGEG GHSHS FARIEMVTELLG

se uence (SE

G
DMVNQSFICDPDDETFIKNIIIQDCMWSGESAAAKLVSEKLASYQAARKDSGSPNPARGHSVCSTSSL
YL&DL KKK%%@?BEWWW&W%N§@ﬂ§éﬁ*§‘§&%@§§%‘é@@§é’f@§§ﬁ‘6@@ﬁ@@@%@H EET

PPT 10QPPAPSEDIWKKFELLPTPPLSPSRRSGLCSPSYVAVTPFSLRGDNDGGGGSFSTADQLEMVTELLGG

TS0 QBB T Y R A R D08 R SARG S RSB R TIRAAPP

RKDYPRAMR R AD SRR O TENRIRIE TS B RSSO PEENRAR R P L ERORARNENRRSEERTRDQIP
EL ENNESSARKNAGEKKATAYISSQRE EQKIN SEES ERICRREQHS PIIEQRCRK SEINSKLEGKRI PN
PLz%GL%@J&%ﬁ#ﬁtﬁ%&ﬁ%&b@ﬁ%ﬁé@%@Bw@aﬁ%@f&%ﬁ}@%ﬁﬁ%ﬁ@%ﬁ@mﬂﬁ&ﬁm'”9 a

dlsorder characterlzed %the 5over-expression of a MYC gene or the excess activity of a M

polype gt oMY Tabithfrlsteing e i ahdicR i i TE B A AbBROHEY B}htes
the expmss‘immsfmlﬂmmmﬁs&he adibdtyi@iaihdyel peptideooyta ﬁmmhamﬁ@ﬁ;maiteaheb@@ﬁl

Disclosgg Q@ﬁeﬂ;‘ s&%@ﬁjié%'&ﬁm?ﬂ{@l%ﬂté’a'% 3 %&%%9@&%%@%99 A0 9801 thatyp-regylates the
expression of W%(\ane and/or the activity of a Myc polypeptide, the method comprising: (a)

contactik?§’s] 2@51?]?5 SranBreftat cRRe e i SRyBAE ?B‘i‘"%ﬂéﬁﬁ%"&?&ﬂtﬁ’dﬁf\ﬁ/ﬁﬂ%he agent,
detectingnanding medsisirAgethealewelahekpressi drebbne gamnioreicell-siyfhes Marketssinnthe cell

culture M"P@rﬁ%&@&ﬂﬁ%%%ﬂ%‘?y%fft!‘ﬁ$§He§H5EaSPa’E@£§§{a£§)ﬁﬂﬁé?9&Ve a non-anergic B-cell. In some
embodiments, the allergic B
[0610] Disclosed herein, in certain embodiments, is a method of treating a disorder characterized by the

under-expression of a MYC gene or a deficit in the activity of a Myc polypeptide, comprising administering
to an individual in need thereof an agent that up-regulates the expression of MYC, increases the activity of a
30 Myc peptide, or a combination thereof. In some embodiments, the agent is a fusion peptide comprising: {a) a
transporter peptide sequence; (b) a MYC sequence; and optionally (c¢) one or more molecules that link the
transporter peptide sequence and the MYC sequence, In some embodiments, the peptide has Formula (I):
transporter peptide sequence -MYC sequence.
In some embodiments, the peptide has Formula (IT);

35 transporter peptide sequence-X-MYC sequence,

de



cells are obtained from mice with the phenotype BCRHEL/sHEL. In some embodiments, the cell
surface marker is: IgM, IgMa, IgMb, B220, CD21/35, CD23, CD24 (HSA), CD40, CD69, CD80 and/or
CD86 (B7- 252). In some embodiments, the level of expression of a cell surface marker is measured
by contacting the plurality of cells with a detectable antibody or detectable antigen that binds to the cell
surface marker. 10013] Disclosed herein, in certain embodiments, is a method of identifying an agent
that up-regrdates the axpreassianipka M Yengrne; ppdfortbe-activitynd sty spoaiypeptidacthe method
compris{j}}q}g:0 &ﬁ% g%ngﬁtgtig & d@llgrl;g\cl)irt%qu {ﬁs::tor-dependent cells with an agent; and (b) following contact
with the agent, dlet’ectiﬁgpga Sbmeasur ng the level of expansion of the plurality of cells. In some
embodiments, the factor-depend%ﬁt%@ﬁ%raﬁéti%ﬁﬁ‘hﬁwe&})ﬂ%@fﬁ E¥Rf@SmMbodiments, the

factor-depesrentcedsiaie dhe3didb . In some dutRdimbhd Othdlpchblide hHs-R22, foll anyecombinations
therSeof. Inu%%rggsgq?%gggq}%n,ts, the factor-dependent cells are derived from: CTLL-2 cells or BAF/3
cells. isclosed herein, in certain embodiments, is a method of identifying an agent that

up-reguMBESHRB FFRBMIEEE NV STNQ AR BERENARE/OT e RERID DY AT pBRFANHeUESRSHSIng: (a)
transforgrag s phurakiy o galisPris PR BOITE R EOVS KT EONRUHSNIYG aGeoer gone perblgdinked to
an E-b ! 928%2 P, I | < i oter,;
(b) con?ggﬁ% e gm@@@é%n ager%ﬁ%%ﬁ%%@%ﬁﬁﬁ%@%ﬁﬁ etggtll ng and
measurigIREIevet BHdidbrasEidn’ SE e Sedrtsr ehe Sntsdmelairiboti e RCHE Be NS AFE TyHphoid
cells. INYDSEBROPUERE MY, I¥ FRYGIEBERRSNEGIEINGEH KR IsRItvDE Idecaioxylase pconxater. In

some eqRsISnian RE1E00NE1 §F0G R GAIREIARNA ARG A HRGIANAIRAENE Bnom

horsera ase gene, an alkaline phosphatase gene, a thymidine*kinase gene, a Xxanthine
phosph&HBYNaSTERASEIGE A T et a8 BN SE It dSih& BEQHESEIG M Ghlartdi6 idFaiistance
gene, oreLgRNIE hRYHErEfiuanescent expression product DETAILED DESCRIPTION OF THE
'NVEN%Q#J 1@583 2k Pisglosed hetein, ncertain embodiments, are met %’rd%a‘%ic' lentifying agents
capable of modulating ze.g., activating, increasing, inducing, supr]j]l%mentlng, ecreasing, or Inhibiting)

an'immarRE-SYREsHINIA SOME EECHIMFETIESSatENty afe HaRAV RS caRe i ftnE FEZR SRR, In
sonic embRditeRtsagentsiart: isethto desreaseRNHNRPRSISSEANSE, Gevithes: disalaseddherein are
methods,of rréotd&élatlin a }Ir}rali une system using agents identified by any of the means disclosed
herein. Fé CEHain Definitions ][%fgﬁ Unless indicated otherwise, the following terms have the following
meanind¥{#hriviserherdin anaririnse kqspesiied e ared0dr]ifraganteerbaine tadaksthe
composdipR:cRMMISIMARIGERS AN Ok ARG eNIVMORIRS AE) RSHRABEd comprising: (a) contacting a
20 plurality of anergic B-cells with an agent; and (b) following contact with the agent, detecting and/or
measuring the level of expression of one or more cell surface markers in the cell eulture, wherein the
presence of the cell surface marker is indicative a non-anergic B-cell. In some embodiments, the anergic B-
cells are obtained from mice with the phenotype BCR™/sHEL. In some embodiments, the cell surface
marker is: IgM, IgMa, IgMb, B220, CD21/35, CD23, CD24 (HSA), CD40, CD69, CDEO and/or CDE6 (B7-
25 2). In some embodiments, the level of expression of a cell surface marker is measured by contacting the
plurality of cells with a detectable antibody or detectable antigen that binds to the cell surface marker.
[6013] Disclosed herein, in certain embodiments, is a method of identifying an agent that up-regulates the
expression of a MYC gene, and/or the activity of a Myc polypeptide, the method comprising: (a) contacting a
plurality of factor-dependent cells with an agent; and (b) following contact with the agent, detecting and
30 measuring the level of expansion of the plarality of cells. In some embodiments, the factor-dependent cells
are Iymphoid cells. In some embodiments, the factor-dependent cells are: IL-27, IL-37, TL-4", IL-5", IL-6",
IL-77, IL-87, IL-97, [L-107", IL-117, IL-12"", or any combinations thereof. In some embodiments, the factor-
dependent cells are derived from: CTLL-2 cells or BAF/3 cells.
[0014] Disclosed herein, in certain embodiments, is a method of identifying an agent that up-regulates the
35 expression of a MYC gene, and/or the activity of a Myc polypeptide, comprising: (a) transforming a plurality
of cells with a reporter construct, comprising: a reporter gene operably linked to an E-box sequence encoded
-5-



20to a mammal in order to elicit an immune response. The antigen or antigenic moiety is a live or
attenuated microorganism, a naturalproduct purified from a microorganism (e.g. a subunit of a protein,
pe.ptide,\polm%%ﬁ%gzpnd a nucleic acid), a synthetic product designe%égfgg'gmg/@sgﬁgwponent of
the microorganism, a genetically engineered protein, peptide, or polysaccharide, a patient's own tumor
cells, a natural product purified from a tumor cell (e.g. Prostate Specific Antigen, gp96, OM2, (3D2,

GD3, 25, GareinQemRrANIG ARSI MARTs 1 PN MEPS0ARE) R SYIIDSIGMOIGHIS designed to mimic

a component of a tumor cell (e.g. Sialyl Tn), or combinations thereof.”Further, the term’vaccine
includes" s AERcSFHTELISIY BRyHEREhAIR P FrITREIR AR B HEh AR Bt o bsY TE e rm
"lymphotit tiskug® inepinsdtisiudrasseciatediwithsthie pmephaticsystenoByiwayoofithoan-limiting example,
lymphoig tissye, Inclhdes dsse.pRained:{Tam thelynrh Aades, 6%%&%%%@gak%?yg-é&ﬁs}j@a%ow, and

thymus. OOl?%HThe term "lymphocyte” refers to all immature, mature, undifferentiated an
differentiSted WHE R BROEHHE S PtIAtiBAE A CiRG e s pebiti it KN dd viities. It
encompgissely By waycofsnpmdimitingisxasspten Broshls (fueailss Mitd, celiwjtartd Niseelis génesame
embodipents.inpheees:ingdealhBacell lineages including pre-B-cells, Progenitor B cells, Early
Pro-B cells, Late Pro-B cells, Large Pre-B WO 2010/025421PCT/US2009/055443 cells, Small Pre-B
cells, Immature B cells, Mature B cells, plasma B-cells, memory B-cells, B-1 cells, B-2 cells and
anergic AN 1/T3 cell populations. [0020] The term B-cell, refers to, by way of non-limiting example, a
pre-B-cell, Progenitor B cell, @&H&%@@Eéﬁ%@@%%@&@ﬂ%@é@é cell, Small Pre-B cell,
Imptatui@oBs¢elisMatdreBicet cplasnmatiB doethisme mohy B-cBllpBilice HyBe2cepllscanthangngic ANL/T3
cell p0pHal%t,l%@@altﬂlgqm%a@@%@fﬁgt%[}ﬂ%n@ﬂ%g H&:@égéﬂl%l,%%ﬁlﬂnﬁﬁgﬂlnt%% iRt W lme

immwmaglobulin heavy chain and/or light chain on’its cells surface. In some embodiments, the term
B-cell intRTASPS 8- EIP AT BRFEHCAECHAR 4B SHBtBL AR ARG UGB bEMACHBARAR CHAIT AFdRsH g ht chain.
In somedesriosdimemisndhatenn Backitidsitded lacelkthathints i dntigen anniseessufasmgn some

embodingents;giscHged Jﬁﬁr(gi@,elﬁf&%g%iga&g@g@i&ells are utilized in the processes todescribed. In
certain embodiments, such cells are optionally substituted with any animal cell suitable for expressing,

capable of expressing (e.g., inducible expression), or capable of being differentiated into a cell suitable
for exprés&iaig Belmiinsdy including, e.g., a hernatopoiefic stem cell, a B-cell, a pre-B-cell, a
Progeni{oo 18jceihias hakbRr onBroall, amd aleyRra- Bréglhatclias gaiRrerBrtelingsSmalbRxenBselhan
Immature t%e%%ﬂerﬁimglta%%.B cell, a plasma B-cell, a memory B-cell, a B-1 cell, a B-2 cell, an anergic
B-cell, or an anergic 15ANI/T3 cell. 100211 The term "immune response” includes the identification
and neult&liZath BTp e HE NS FRYFSO AT Wl Hs &S A srBd T RbEC e ATt PENBBASe is the
adaptiveommuner éspoase e Byt weiholunor<dinitn grexamplaytheiadaptivetinnune despensel includes
the deﬂ%&e&a&@zmmg@é&%@@l JmﬁﬁeerﬁlmLOQ%?cl&%ﬁ%{m,;%9&l}%%ﬁ%('sﬁygr&%m{ggp%s" refer to any

form .of a natural qccurring (but isolated and/or 20purified), engineered or synthetic antibody, including
monoclSREF&IBGHiERY BRI Ui EHE BRUpkEah iBims? FMuRELatHM P antibodies, grafted
antibodies;réurgaanrantisodiedlyvopianize dramtibpdies:;, syntheticlantibodpesschimercantibiodies,

Came'iZﬁﬂ@ﬁ%&ﬂé&?uﬁ%'?rb%h@%&#&%;(ﬁ‘%&%{b%ﬁ&%ﬁ@@ﬂ% anHbodiescFaRiragments, F(ab)
fragments, .dlsulgde-mke_d Fvs (sdFv), intra

ments ) odies, and anti-idiotypic (anti-Idy antibodies and
anfigen BN HEGHEREESr 3Ky I thEdBavEnass hamtinlife Brbdaks et o ssimsrsgfebulin
moleculeSzavdoimet inp| oigically.active fregiore nbsroffi Murtbrroglobuwinanole twledss @rrmolecides that
contain af antigsr iRdingsitg.dmnprealobwlinymolecules are of any type (e.g., I9G, IgE, IgM, IgD,
IgA and ss (e.g., 19G2,19G 3,19G 4,lgA iand | gﬁ or subclass. The terms "antibody" and
immunobb(ﬂﬁb I%g%l}ee}gﬂs%ﬂcp fgrl?loe}%?ctﬁ?l“ﬁgengebaflﬁ fhgt‘ﬁea%;%gggs %hetrﬁlgtéfl?ﬁ%%%sé%b%&ﬁ%ﬁé% antibody is
part of difaitgerenoizieulantopindeusyinsdudseinser htrned fake Hedvsobiatisn ththe sitipoblysvith
30 marrow, and thymus,
[00619] The term “lymphocyte”™ refers to all immature, mature, vndifferentiated and differentiated white
lymphocyte populations including tissue specific and specialized varieties. Tt encompasses, by way of non-
limiting example, B-cells, T-cells, NKT cells, and NK cells. In some embodiments, lymphocytes include all

B-cell lineages mcluding pre-B-cells, Progenitor B cells, Early Pro-B cells, Late Pro-B cells, Large Pre-B



300ne or more other proteins or peptides. [0023] The antibodies herein include monoclonal,
polyclonal, recombinant, chime ¢, humanized, bispecific, grafted, human, and fragments thereof
including an{odiesaltefed by any means to be less immunogenic in hurge?jﬁ §H§g43example the
monoclonal antibodies and fragments, etc., herein include "chimeric" ant ies and "humanized"
antibodies. In general, chimeric antibodies include a portion of the 35heavy and/or light chain that is

identical with,Qr PROAIQORURIRAREE TRNIING,SSANANGER N AnliRodies derived irem éeﬂsaﬁ'ﬁmaf

species or, belonging to a/%artlcular antibody class or subclass, while the femainder W

2010/0Z545TPEINES A0/ 08 5HARPB#E Ehain(s) is identical with or homologous to correspondlng
-sequende® i dhtilbodiBscdérisfed from anothersecies arbelongingtocinbtizeniantiibatymlasBror

subclasg, 0 longas. they axhibibihg deskedibiolagical AGivtW oo RalNS 481856/ Mprrison et
al. Proc. Nall %ad Set. 81:6851- §855 (1984). For example, in some embodiments a chimefic

antibodyEBREARE C@laﬁalo?(fiﬂl'eBg%o(i’? &gﬁ\%ﬁ%ﬁ%\% mdﬁggoﬁﬁlf@é’ﬁﬁﬁ%ﬁﬁﬁ%@ﬂﬁﬁﬁ}gﬁtmhuman in
whom thkelidoristant Fegrb theonteinssequencesormologoudto bothtiighahely GRiandlihuantan. ig04.

"Humanjzggd elmg{w% Q%H@@eﬁﬁn%buﬁéb‘@@%eﬁﬁi@@%?ég% irﬁg@a%ssaﬁﬁ%m{&sa&m heavy

mmuno%obléjgd g%g obullnc ains or fr men ﬁ{such s Fv, Fab, Fab', F(ab")2 or other
antigen-binding sut equencrégog BT eﬁféfe% s HLIRMEa B

non-humfnsmfm@ ﬁ@g}é@@mommﬁm@rﬂ@ws&ﬁhmm@%m&ﬂ l@dé%}féﬁtedlamﬁbmdr@é ionCDRegpafted
anllib)Odlﬂﬁdﬂb&fﬁﬂbﬂ%J;Q@B&h@ﬁé@&%ﬂﬂ@aﬂ%@tﬁﬁﬂﬂ%@tﬁﬂ&ﬂ%ﬁ%@%ﬁ@%ﬁ|§H@§ﬂ$%ﬂy

determlnln 20 o(pasa I?‘eg ge%rﬁ/e fromdgc on: hur[ang}gn n|mal %dX ga}ftedt qanap Eoprlate
position ofa ﬁ antin mgain?alnlng the desired iR |ng speé iCity andior alff)nlfy of the

original Wﬁbwﬁﬁﬁﬁpéﬁﬁf%awﬁbgémc@mﬁmlmﬁt@nwpwlhe@ﬁdmﬁw@r&%ﬂs replace Fy
frameworkgesigues:nfdbehrnandmnuaegnbelina sepefmhedinenia bumanized aoihediss
comprisg 'ieﬂ%%u? Egaé;l ]‘ouanne her in the ecipient ody.noy, in 15the imported CDR or
e B e 2h ol S e ot
petformahdel 3ficdlome embodiments, the humanized antibody comprises substantially all of at least
one, anghoppically fwe “uariakle:domeinss lidsyhichiallioraubstaniiallyliatkiof m@eﬁﬁﬁﬂ@@wm&@émspond

to those,gf 2, poipumanmAIAdiARand.al op subsianialby.al %@5&% ByseoRaasdigee o'

human |mmuno%ﬁ bulin consensus sequence. For further details, see, et aI] Natu%e 321.

522-525F10RE) TR AJRRHAIRrEraFeRAERG Aachs B doydenmynsy aﬁwm%gw O, Struct. Biol. 2:
593-5940129 21 {0624 1 ahtim deTrmidntifedicseiefs to asfibstancestival @iicismthepiaductioniof an

anapodmgfeaflngﬁ@e;@m bmaﬁ%me%ciua%mo%%mt&ab%@srggig%%1 eRnis(e.9. a

bacteria, vir, ar cell to which an antibody binds (or complements he term "self antigen"

refers topﬁﬁ1 ?@@H#ﬁ%ﬂ%\‘*&ﬁ?ﬁf@%%‘%ﬂ‘iﬁﬁﬁ%‘ﬁi é?ﬁﬁ?&l%@gﬁ’éﬂﬁ? @Qﬁ‘eﬁa ]‘25%36’116%3 rfiByfents a self
antigen soipiisestadiendiogenousiamiigeruninigohetbnibedimgntdandolf anfigeringbmiprises an

endogepaus @aliganhasueed by, @ﬁ@%@g@@%&rﬁ;ﬁwm( ISP MecraRedimants g6l Antigens
comprlsI% neq:- sgggsanﬂ%ggse r‘g gglbl 1 éf“ S|te ncgded neo-self antlg?%ns or other neo-self
antigend eI B REE AL A t'oFGeli ’f’tg ?’r‘()ﬁ SAROXRi M AR BIF e FSHEAMTY DS -body
irrddiationramdg4Sdinmplspiim tdonwibizirelistarts ¢ gemrta nbisystegidnbnatiows thelnew antigen to
be consiglgeadessali loh?a&@%ﬂﬁﬂ%&m&@ﬂl@%tﬁzﬁlﬁmﬁl@é{ﬁm&u&%i@é‘ﬂ%? Aneeself@ngen. [0027]

i) TR s Cha e T 1 L SIS amAAREs the term
auto ant@éﬁ%b’nﬁﬁ%@@%ﬂ%@ﬁé%fwmlammﬁﬁbﬂlésﬂa?bffﬁﬁ%‘tﬁ@éw Tn sormendwiboeiments an auto
antigen £eBar ses AR ENEQaancUS RNTigRBWheseltther aninal famahichother eadagaigusiantigen
Ori%n at%geigr%ore other proteins or peptides.

[0023] The antibodies herein include monoclonal, polyclonal, recombinant, chimeric, humanized, bi- k

specific, grafted, human, and fragments thereof including antibodies altered by any means to be less

immunogenic in humans, Thus, for example, thel raonoclonal antibodies and fragments, efc., hersin include

“chimeric” antibodies and “humanized” antibodies, In general, chimeric antibodies inclhude a portion of the

35  heavy and/or light chain that is identical with or homologous to corresponding sequences in antibodies

derived from a particular species or belonging to a particular antibody class or subclass, while the remainder
-



35was once immunologically tolerant to the antigen. WO 2010/025421PCT/1JS2009/055443 10028]
The tenn "anergy" refers to a state wherein lymphocytes are inactive (e.g. they do not respond to the

binding of awﬂggmgl%some embodiments, the lymphocyte is a B-ceII.Plgﬁggngﬁgmgﬁgiments, a
B-cell becomes anergic following exposure to a circulating soluble self-antigen: %n Some embodiments,

a B-ceI_I bec_omes aneraic following exposure to a soluble circulating antigen. In some embodiments,
the antigefis RaQlIGORR PIN NG REYNG. BREE L EIVARD NG ISIM s AMIRG Acid: 1efers o naturally
occurring and non-naturally pccurrnéﬁ??m no acids, as weltas ammo ac analogs and amino acid
mimetic I AIRTEOP R AN RSR S Rt dheltatiraily ot iimg ainoakifistridatiredly encoded
amino adidegare by RO(CETIMON@HRNG, BB (MBI (AR ey ASRAT 3giEL; 5P aniel cysteine,
glutaming, glytamic.acidwalyeing, histdineisplaycing. IR using.lysing, mathiepine, 1ophenylalanine,

proline, serine, threonine, tryptophan, tyrosine, and valine) and pyrolysine and selenoeysteine. Amino
acid an&B§e T RE et e EiitEom L T e EISAR RORFETR e IUFRCaS DaTeingeany dedurring
amino aeidiah égCanual barbongthat Bubruinditderhydrogenmac i hoxydrgro upitadienoifagronpaand an R
group, S46h-A8 RSB NatRHCIe, MethianipesylfRxide. mathippine-methyksulfenium, Such

analogs have modified R groups (suéh as, norleucine) or modified peptide backbones, butretain the

same b3SIT BRI B tHRRGHESE ﬁfﬁﬁijﬁ%ﬁﬁo‘&‘ﬁ}?ﬁﬂ@%ﬂfmlﬁﬁ SIS gAY HIaL YRR eferred
to hereifmpyeitheuie iloommdriyibebwmthide detted syinbbis orByRtbe fodedetialisymbols part

recommgnded:hy thed HRACHHB-Biorhemical Nemendattie Lommission.Nyelsetides, likewise, are
referred to b)r{lthelr commo ccep%?le% smgle-lette,r codes. 10031] The terms "pol%/peptlde_", peptide”
anly

and "proteiTare LaE T tnTeTCRRN G SEBK ALTR TR PERLT RETE TP Sy SP AR o B LRIIES TBfhe
tenns applijabbistugaibgcdectrrnpariindvadidpoigime mpaduwal agsibvinb soid polyriersin which one or
more a%ﬂ@s@&i@iﬁg%&ﬂﬁﬁdﬁa@eﬁl@&ﬂ@_ %M@IMEWHU&@ l@%&nes f@ﬁ% &%ar@&&mmgoﬁ%&ﬁlid&g- The
terms enc as mMiNo. acl ns or any ien t , 1I0CIU ‘I_ ill lengt 9] (_)tEI‘_r]_S_,W erein the amino
e oo A e RS o e B e Ly RS BT g
polypeplitlénegiécd SER syAmnpiTe faitduratss. tBherepulifivrsiont 28 madnt Aciberesidaesddistiosed in NCBI
AccessighiNuneeMNRRR2458:2: and dunsiional hemalegsnanalogmprfagmenis.iRanesfdn.aeme
embodiments, a M ol pe| tide comprises an amino acid sequence, that s at.least 40% to 100%
entcal e R B R o S5 oot
90%, 91bB30gngubEmeLIEMYyBoglobgnagigdh chbt g iHE r b ef et Rrsaicabuatunste kiveut 100%
identicalitenthegseglienas @fN GdeAecessiomd umiiersd PO 2482 1nsamesembodimentssa Myc

30pply ide. IS PEpt of 4Q-amino acid r mer in ! at is at least
008t R el B g e L B LA R SsT B, 576, 5o,

90%, 9188242dhedern, BHeE ORI derasuss e dhan AL Bt Niedeeion oM ABBARS0% to about 100%
identical 0@z #heTse gurersetigbNCBRiACcessiondYumbess NROQARSGEnlmsem eaemisodimantsoa Myc

polypcplige LOmBTises A PANRRRIGE SEAVERGS of 40 amino acids or more in length that is at least 50%
to 100% identical, e.g., at least 50%, 55%, 3560%, 65%, 70%, 75%, 80%, 85%, 86%, 87%, 88%, 90%,

919, 9398>8adho88h, GERAG 700 G Bt ANt Frreat HORABBASHYH0 Sk PrSHoR identical

to the sgqg@mbodﬁﬂtﬁ@&l #Ucesgiordipmsbess endogenous antigen, In some embodiments a self antigen
comprises an endogenous antigen produced by an endogenous retrovirus. In some embodiments self antigens
comprise neo-self antigens, microbially or parasite encoded neo-self antigens, or other neo-self antigens
expressed as a result of genetic alteration to an animal or cell following whole-body irradiation and HSC
transplantation (which re-starts the immune system and allows the new antigen to be considered “self”), In

30 some embodiments a chimeric mouse expresses a neo-self antigen,

{0027} The term “avto-antigen” refers to an antigen that comprises an cpitope of a self antigen or an
immunologically reactive epitope that mimics that of a self antigen. In some embodiments the term auto
antigen comprises antigens to which autoantibodies are produced. In some embodiments an auto antigen
comprises an cndogenous antigen wherein the animal from which the endogenous antigen originated is or

35 was once imnmumnologically tolerant to the antigen.



WO 2010/025421PCMS2009/055443 NP002458.2. In some embodiments, Myc polypeptide means a
polymer of 439 amino acids, a Myc polypeptide that has not undergone any post-translational -
modificationg, 208 Myc polypeptide that has undergone pOst-,transIagg%%gj‘gi‘%g]‘ipns. In certain
instances, the Mye polypeptide is 48,804 kDa. In certain instances, the Myc polypeptide contains a
basic Helix-Loop-Helix Leucine Zipper (bHLH/LZ) 5 domain. In certain instances, the Myc polypeptide
s a tanggiifiefL iRaio (g Taserbliag ﬁ%@éﬂﬂ%&mﬁ&%&ri[%%%%g%sﬂmmq RYI¥RERtide binds

to a sequence comprising CACGTG (i.e. an E-box sequence). e term "nucleic acid" refers to

deoxyriBBAGEIR GRS s HBSHRCRITLRISs M E RIS ia8L 6 HBoR MG 88RER i Pdsihers thereof
in eithebsingteaargdoé@iblessteangdedformn clinlessespebificaliiatingiedy teerdemhodingampal8sel nucleic
acids C%@&@JEED%&@QW&}@Q@Q&%&@ HalWigheuslealislesmbishihaye. SiplanLlARInAng RraRerties as

the reference nucleic acid and are metabolized in a manner similar to naturally occurring nucleotides.
Unless SPEEERIRRRMNEN B ETide, the term also refers to oligonucleotide analogs including PNA
(peptiddtiideithacid) ‘anatogsidi BiAWsed #harissisand cnolvgyliphospharothioatéd, as well
phosphareamidatessand e Jike) nlsss athenyisadndicried.anartiowas nucleis.acidhasgsence also
implicitlyd/ encomdoggs%es onseﬁvgtivel)é m_%difieglv%iants thereof (Eiln.%lu 'ng but not limited to,
degenerg?golqgég' o%%ﬁlﬂs itttions) an %osrﬁlf) er%enfé)%iy}msoélqﬂ%lﬁ%e%as We Teagrﬁ%gnféasﬁgﬁ%lgeéxplicitly
indicatettP Siieiicatycidegdrarae svtoncsuidsttitiohdiaidingifevedibyigenerbiig sEgienees in which
Ejha<thiran§i&m%t @@ﬁ(r@!g@}@f@tﬁ@lgﬁﬁeptfg@to@lﬁlg@ﬁ@nﬁeiwmﬁw ted w&:]m%l?ﬂm%@w@{a. )
eoxyingsine residues (Batzer et al., eic Acid Res. 19:5081 (1991); Ohts et al., J. Biol. Chem.
00 260L L 1SELY e ot s B e SR S E R SRS g ooy
20[00341 T HertEkrhs W ¥ Ergidi Yo e et BrdrmonsAte xTHag refa Pt AlftIe it defRsEgdence that
encodesuanMy apeiypRplitiei-AcMtY Le-genRmeonmprisesmnidelirotidersequenas. shat deasisliOnucleotides

that is af Iog216076 (91000 ASINICR1.OF HOMAIRADNS: 8 B 1285H 8% 8 e (M0 L372, 80 85%,
86%, 879%, 88%, 906, 9106, 9256, 94%, 9595, 96%, 97%, 98%, or any other percent from about 70%

0' . -
to abouft IS teaRTCEH L CEHHEREEEBANEBI Accession Number NM 002467. In some embodiments,
the MY @igsnessiaquale«25tneage nacintgettaintinstancesn s MY G geaddscdaunddinochyamosome 8,

at 8q24&%-149&?;5&%5‘13E‘é‘“’é&ﬂ&%ﬁdé%t,ﬁ%% ANe-heans hdal.She, 800 R JOM RIS AL £RdSAL

128,822,856 bp from pier. In certain instances, a ene is about 6 kb. In certain instances, a MYC

, MYC
gene entGy&s ﬁqégﬁféi@?ﬁ)%g‘ﬁﬁl%?@i?ﬁﬁ?\ﬁ&%gﬁﬁéﬁ%@gc—%eﬁ?f@faﬁatively spliced variants and 3
unsplicadegdridhts«bB03bl kptdetanpline thel pergent hemaelbgyechinghininocacidrsequences or of two

nugleic agids. e AReRKERERSCandeAIAPAY (oK ARUMA COMRAISAN R PAFESH GOy gaps are

introduced in the sequence of a first amino acid or. nucleic acid sequence for optimal alignment with a
second SPHIRA°SH ISR Bl Sh Guret Ry e rHE AT s SstdOAI B ALCRSBHEES BB AE Sohding
amino awidrpositivhsnaiopudleotide positivrs:cam thahcharsofparedtW/inendnp oditiorintthefisst

sequencaizReRLRIgRRKtheRARMeAMING 8fid esidys,oadmeigotide as the corresponding position in
the secE%ﬁe%gence, ;_t&/?n the mole ujﬁs ar |derT11tdc,aI at that 35position. The percent homfology

petween A e <o n s g A oS P D F ol REHICAT RO A (e polymer o
2019/0 25129 RCTHIGROOSBBSHA3N A reet dsyith & webpi SHEES 43 62, swliflmptivyacharedligermietks or
positiongiaiahi MERES NI BLoOMRIRPPINEPOSIHGMAE) XohPP)ciNSame embginenifihe.wo
A A e M N S o P R
and AltstiiulSePod sy Prote. Rt ‘Mead> BePoB YR gtF Yeramattiritiset feudhamh Wigdriataits |
incorporaied iiaithedNBl L@ inanet XBRAG TRograms@f NP002458.2, In some embodiments, a Myc
3¢ polypepiide comprises a polypeptide sequence of 40 amino acids or more in kength that is at least 50% to
100% identical, ¢.g., at least 50%, 35%, 60%, 65%, 70%, 75%, 80%, 85%, 86%, 87%, 88%, 90%, 91%, 92%,
G4%, 95%, 96%, 97%, 98%, or any other percent from about 50% to about 100% identical to the sequence of
NCBI Accession Numbers NP002458.2. In some embodiments, a Myc polypeptide comprises a polypeptide
sequence of 40 amino acids or more in length that is at least 50% to 100% identical, e.g., at least 50%, 55%,
35 60%, 65%, 70%, 75%, 80%, 85%, 86%, 87%, BR%, 90%, 91%, 92%, 94%, 95%, 96%, 97%, 98%, or any
other percent from about 50% to abowt 100% identical to the sequence of NCBI Accession Numbers
O



Altschul, et al. (1990) .1. Mol. Biol. 215:403-410. BLAST nucleotide searches are performed with the
NBLAST program, score=100, wordlength=12 to obtain nucleotide sequences homologous to a nucleic
acid moleculeg ggsribsd or disclose herein. BLAST protein searches ar%(PﬁHQIJB‘ﬁ&WH‘ the XBLAST
program, score=50, wordlength=3. To obtain gapped alignments for comparison purposes, Gapped
BLAST is utilized 10as described in Altschul etal. (1997) Nucleic Acids Res. 25:3389-3402. When
utiizing, B :ang GapRe ksl RIRgamS M defa b paiamaters alhedrsnege programs

(e.g., XBLAST and NBLAST) are used. See the website of the National Center for Biotechnology

|nformaﬂ%wafl?ﬁﬁﬁb‘?aa%@%ﬁ%ﬁéw%fmﬂﬂ@w@wgﬁlﬁ&&?%ﬁnaﬂﬁwrgﬂowm?ﬁgdgdhﬁﬁﬁé for use in
the methotiszdessribeahiieiennl alsdfinoiite S protéinsshavngh dtwesryheodSathitg geidlshanges, e.g.,

2,3, @aréuﬁn&mﬁeg ml%%}é-p@f%;e%’%%m@fngg @@@é&%ﬁ,@%@?%ﬂ%ﬁ[&%ﬁﬁe@m@%ﬁddItlons

com ared tq the aming acid se uence of an rotein described herein._ In other embodlm&?ts the

alte?ed THIHG gt?&“&&hﬂ%‘ﬁ?:é {1578 1 e‘ﬁﬁéﬁ“’"’é@“‘?’?‘c@ﬁ%ﬁ@% IEIRR TaE0L 809, 920,
95%, 97965298842 99%tho MO PYbvicheridickintls thesegmine: aoithseiquendésddny prdtéin kehilsitey.described

herein. {ugk S@gugﬂpenyaéi@m@r%&@%@&Wﬁl&é@ﬁd&emmeﬁu%%mel%bﬁr&isas@&c!0&9 as the

altered apino acid. sequence.retains sufigient blolagieal activity o be funotional i (e #0compositions
and meth escnbedﬂweYm fere amino a |d Substi utlons are ma e ﬁtlons Should be

conserxﬁéﬁ@@wﬁmmmF@sswb@mwéﬁwmmﬁgﬂm@mﬁhw aﬁﬁmaéemlfrompfewmméveawmbﬁservatuve
amino aﬁiﬂlﬁgj bajpation: isdiustated by subsiituiionamengiaminaaeidswinineaeef the following

groups: (1) dlyeing, alaoin gl‘éé"s"q“ea' SUAING ¢ eddoéﬁé’r'ﬁfjg'?] «a) Bealaning, § Ef?ecé”a% s
tryptophan Serl ne andt T‘P as artate an utamate i anine ana asparagine, and

25(6) |y§1ﬁéd*asd’wﬁa@W?ﬁﬁlﬁﬁwﬁdﬁr@%@g@mZﬂ%lédfgwsaﬁﬁ?ﬁ@%w%mﬁ@hﬂm@%ﬁ&tnx derived
from abp}hﬂsﬁh%@rﬂﬁlﬁadqmudﬂﬂlﬂ]ﬁébgUﬂ]&@t&k@ﬁﬂé@ﬁﬁma@ﬁlu@j’aﬁ&@&gﬁﬁﬁﬁ&cﬁeB&@%B&iﬁlgohighIy
conservagreglons sfmote han 200.4raups of relaied RrotFNS (IR Phal 993k Blag. Natl Acad.
Scl. USA 785:10915- 0919). Accor mé?y, e BLOSUMG62 substitution ?requenmes arc used to define
coﬁ%er\fél‘i\‘?é whitHe aRicrad petritBHEAH ARSI e BodmiEhEcarsnitibaudsd shontieisitiino acid
sequendes:aiesckibke abdisaiosed3hrredbyAlthaugly HeimpossibleHichdesignipminonatichsdbstitutions

based sglgly.Hpom; ?&%%'851&0%50E’?&B‘s‘%&(@rﬁqlﬁ%ﬁﬂa&bﬁ‘@& &Q& *AQ%%}dﬁ%’}%%{%’e@téYﬁzam'”o acid

substitution” prefera y refers to a substitution r J)resente value of greaier than -1.

For exantf5iéic A o &cltd stigstitutiBii eofis @é%}v€11?ffhév<5§&é§ﬁta§9§r{H%géhéﬁé&éﬁﬂbﬁ tly a
BLOSUNMBZ2 v &luseobhiCy b/ 2 M. 3.cAcRobdirigPieothisssystem, preferred conservative amino acid

substitufiRas afg.charaatprizedhByRLQRYMOZ yalls ohal Iragt) §§£€k£c’d&d?séah§%e"ﬂ§'tle more

preferred conservative amino acid substitutions are characterized by a BLOSUM®62 value of at least 2

(e.g., 2 B85 WG 2B1ENERE R4 PET 685 SOBPHES A48 TG0 7] FHE MR *NRIE SEtiONS e Peter &8 Binding
of a Myetpaiyeiitidd P aifmtieirabichsbguance. ihlsohté, Sihoandnts.NMPE HetiiyfurtheRihecludes
MYC reg@é&@@@% ofzﬁﬁemn@ﬁ%pémamgt%w @JW&M@%&\@%&%@% 1@@%&%@@&%@%& Myc .
act|V|ty Indauces ce atlon a 1; (0] uction e te actlvatlon 0 yc an
e S R B e e e G B e Py
incdifcedobsparrerlexpreisiestrestes MY paknséptided m s@mmbéaﬁh%e?ﬁ@héﬂvaﬁm ieﬁwty@ ig induced

by transpeit ot Mysdelypeptide ingoibs ﬁuﬁlﬁﬂ%ﬂf?, a:qgedsin ssmg ﬁmbﬂginpﬁmﬁaﬁpﬁmﬁ@ﬁ Qf Myc is
induce ransport of yc polype tde |nto 0039 term.’ ers to Qne or
more of LS e R e o D o Lot For R Se e e gy
transcriptM‘FWﬁFﬁﬁSaSE@Pd(%)fﬁf’éﬁﬁ@sﬁh@SéF%‘F@NBWranscrlpt 1()(eg by splicing, edltlng 5 cap

formatigogsdiorddicenadenmation) witbiog eallio@hiiansiaiiaeatanRBNAc nucieic acids, the
30 sequences can be aligned for optimal comparison purposes (¢.g., gaps are introduced in the sequence of a first
amino acid or nucleic acid sequence for optimal alignment with a second amino or nucleic acid sequence).
The amino acid restdues or mucleotides at corresponding amine acid positions or pucieotide positions can
then be compared. When a position in the first sequence is occupied by the same amino acid residue or
nucleotide as the corresponding position in the second sequence, then the molecules are identical at that

35  position. The percent homology between the two sequences is a function of the number of identical positions
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sequence into a polypeptidc or protein within a cell; (4) post-translational modification of a polypeptide
or protein within a cell; (5) presentation of-a polypepfide or protein on the cell surface; (6) secretion or

release of a%)igﬁﬂﬂg&lor protein from a cell. 100401 The term "endogegéiﬁ/g's'ﬁﬂ?%ﬁggtext of a

cellular protein refers to protein naturally occurring and/or 15expressed by the cell in the absence of
recombinant manipulation; accordingly, the tenns "endogenously expressed protein” or "endogenous

protein” exlflegcellarprplons xRIPssed MeANS AL ISEANPIRANL BEN0loBYe IAR4H The term

"factor-dependent cell" means a cell that is not able to survive and/ogF%rolifera e without contact with
an exog8HBEsyrdth RABr @B AEHs IR WANER SortdMcafiliehe required growth-factors, 20a
factor-désénid dntdeethimajsiedn sumdveydrdiospralifeqatecchn tthalahsence Ghdie seiqhiirebh] (1990)

growth-fagtors,@ fagiofzderandenigelh sannataundyexsg: Will nderaeRRPRIRSK)ARd/ar groliferate.

[0042] The term "expansion” as used herein refers to an enlargement in the size of the culture due to

the Proliferation {62 Hil SRy oF CaAL HHEAHE R RERTPESH LSS MiyotlAhSAS CRIPEARIR exhibits
expansiéitsibel, i attalRalldige Bsike End)b# theBEdridentriatioe ofadikinthesdultuadvinitibases). In some

25 embagimants.ihacall srliye exhibilsnes alivg.exRaAnsian (ke AlaIRsAsnaler Siteigk ke

concentratjon.of cell in the gulture decreases). In certain instances, the expansion of a cell culture is
Cotootal S AR TR P o PR e B TG B0 LSO o LB
microscepye iR rordsoafocalmibtoscopied afearedhs pactrovetpy muposerd idgreg DA 004 8]iHee phrases
"E-RoX seqLeneal iaRdsRrNANCerDoxseasensas Rie usetkintarchangeahlyherginand 30 pean the

" nucleoti uence CAN wherein N.is any nucleatide. In certgin i n -box sequence
ComprisaE e e T TR B T Ko 3 Neh S e et
encodedByyesirishto Rl serydguditshnpleerialprmdtamis SuteEanik sedieWeddNakated
upstreanw &f 2 :genan ©if.cpAlrBeiZa st atihineis ecanbaxylane)dpiaritainiksianeesythehinding of
the transcription factor, encoded by MYC to the E-bgx,s n OWs I rase to transcribe
bppbe ST SRR T S S YA AR R N o e
Moldulatiiey el apaiftyoss a'caditisgoamprsdpiedrerairid irasne drbcunaeriecabedietiods of
modulatifigtbabésibibity, afcn kaelld Asitseddherein:e waliity' 7me ansibe lengtreafiimethe gl survives,

the rate Iwdar proliferation, o nhipation thereof. In some em gli}ent,s,the
Viabity o1 & e eredead 1o See B o .%gcéjé e

some efBBEMHERTED IR AR BIDISR S GEEEFETANGRISIHS St BRSSOt derBbRALESH 8tcurs in
vitro. In segne tmbediments aeidnethodeotmedulsting: teodebilityi aharcallfcamprisesimodulating the
viakylity of & leikacyie ritisame.embodimenissdie lenkasy s adstell. Nseme embogiments, the

leukocyte is a CD4+ T-cell. In some embodiments, the leukocyte is a memory T-cell. 10[00461 In

some eBBiRTERESSMABNLAEHPIY EiERabNy b5 e LifipREss Gt ActingtE@itebsion of a MYC
gene, afidimctieiactivity afidshyttpalypspliidesinl bp matsiodi mems amodul@tngtithheekprossion of a
MYC gengoeRdiatihe astivithof.aihc.nelvpentide diecinonindiresty rasulls indhg.magulation of a
gene ortp}%% egﬁ)tl%? rerglulat by MY i In songe em ct)dlmenti, the gene %r ol%g,e tide directly or
inclirecty FRIRIAte B TR LRSS Al B Rt PG TSmO RS 928 GRS B D2, CDIKA,
Egi2, Nabs2int5rgsime NE Bt 0B1eCaRTaNIcAlable Bainmino acid substitution matrix detived from
about 2,000 local multiple alignments of protein sequence segments, representing highly conserved regions of
more than 500 groups of related proteins (Hemikoff ef af (1992), Proc. Natl Acad. Sci. US4, 89:10915-
10919}, Accordingly, the BLOSUMS62 substitution frequencies are used to define conservative amino acid
substitutions that, in some embodiments, are introduced into the amino acid sequences described or disclosed
30 herein. Although it is possible to design amino acid substitutions based solely upon chemical properties (as
discussed above), the language “conservative amino acid substitution” preferably refers to a substitution
represented by a BLOSUMG62 value of greater than -1. For example, an amino acid substitution is
conservative if the substitution is characterized by a BLOSUMS62 value of 0, I, 2, or 3. According to this
system, preferred conservative amino acid substitutions are characterized by a BLOSUMS62 value of at least |
35 {e.g., 1,2 or3), while more preferred conservative amino acid substitutions are characterized by a

BLOSUMS62 value of at least 2 (e.g., 2 or.3).
-11-



Increasing the Viability of a Cell [0047] In some embodiments, modulating the viability of a cell means
increasing the viability of a cell. In some embodiments, increasing the viability of a cell means: :
increasing theJepgit,oftime the cell survives (e.g. as compared to an id%@%ﬁo?@ﬁE unmodulate
cell of the same type), increasing the rate or amount 200f cellular proliferation (e.g. as compared to an
identical or similar unmodulated cell of the same type), or a combination thereof. [00481 in some

embodi;g@ﬁffm&ms?ngélaai UQ%&E&%%B&%W?@&%&%%Q@a‘%&agiWJ&E&%&EQ&?@E&Q%@CfeaSGS

the nucleic concentration of avrs%/bc polypeptide, In some embodiments, increasing the viability of a cell
comprisBPedmEt My G acan it %6@%&9 BB AptidRseipieshtthdbiAE ML SEY tRE Ve
expresstones 25 ging: MY Gligens, Hyd anvagantthatdi oredfsesithe oindtyitakia fviyedpoetypeptide, or a
combinggingtheieel(tRe. VG Isisasing AgrNL v IR0 Re SIRCHRENS o R MG icreasing Agent
is a_small molecule, a peptide, an antibody, or a combination thereof. 1004%191] In some embodiments, a
method B HEPEASIAY TRV BT st ROMEHSBEEOMACHNGYS REIRTITHE IRCTREEEEHTY Agent.
In somexgivisodivhdivtsis théudd & Inospaxinty Agent ipariidxogethe uschyco80 pdlypeptide. In some
embodiggnisnthe MYGilhaeasing AULel is adMsianperiide,comprigingal.aitransporter peptide

sequence: (h).a MYC sequence; and optionally (c) ope or more molecules that link the transporter
ceptice LA RSV CIREEE T o B SRS i RSP Wyont s 2
fusion peptitie SompMingiaeacT K sbyuamceyandv(bia MYIE Seppaensiag of 0RO Irinssirhe

embodipentsy srvethedptincieasingathe iability of araalhenpises contasting awalbyitnaa the

MYC Increasing Agent. In sgqme embodiments, the MYC Increasing Agent is an antagonist of a MAD-1
WO 20 00T B I008) GLLAAS HRHE Ch et e s e AR San
gene aridipsipBifieptle Oppegeisis e polpreaiie ar ofacm vOigaist ainiror @) pelipseptiteesseoded by

a IVFY Gfaganepipsld: prosaneambadiments, a method of increasing the viability of a cell comprises
contactimgﬁ]c%}evy{i}pnthe MYC Ir,Lcre?sin teAxggpa'g.c!ﬁﬁlﬁgme emb diment§ the NV, ¢ Increasing},@gent is

. €n enous . mthe WTOtEIn refers to protéin naturally occursng an
an antagonlst of a Mxi-1 q:?éene. In certain Instances, th% cﬁown-regulgtlon (0} aM I-f gené and/or

polypeptidtiptayitatsy i essrassRincerubmregBinal v or @ HBIs B et dantn codhedBys MYC gene.
10052] seame gembodimentsgamehachofdncieasisgthervianlitypefsecgell fidherfeamnprisns
identifyi{gghm)%%l_\(c Increasing Agent. In some embodiments, the method of identifying the MYC
Increasina Agent comprises identifyi[?% an agent that reverses anergy in a B-cell, In some

embodifiBH, e Rttt oPeideritiling e RePEIIGHUTARMS A SEN C SR sed Ikt an agent
that increasesvuthieaviehifitycof griacidredepandenbkal)inie abhsencbvwohatteguited growiltt-iactor. In

some emBodimeniR.themetrd Lhiderting QE%M%%H}%%%%G&%%Q%\i}%ﬂ%@@?&?ﬂi%&%{ IAg an

agent that induces expression of a ref ort%%?ene under the control of a MYC responsive promoter (e.qg.

an E-boRLU{TaMIET 0SSP LOME EribStimtdri BIRINIRY LA aR it the MYC Increasing Agent
the viabifity2f Bheelhis "thintiedsed:dw bboutrdfdo about2@tinesi{ehg sias dompalted tocan tidentical or

similar yameehiated caliohiher same, tipedn luaame, ermkedinentssfoliQuing aemactwith the MYC
Increasin Agen the viability of a cell is increased b}/ abOLiI | to aaout 15 times %e. . as compared to
nslon. §),ng

an idenfeA S r Bikidr TS Gt I SF R SASAE HIBRT (SIS ErHE SHIBS diRREH i8Wfing contact
with thecnbodimsete dsing! Agemt thibiiabiltniof apaliis (heretded bpalsositd otohabouet@times (e.g. as
comparedita @8 dgentisaloisimilacHpneduatedicelphing 20same.ne): isupe sinkediments,
followingl %I%D E%&bﬂimamlgr %é%tla?ncﬂl?g? E)n c'}?\tgglg‘} tpﬁu\{{li“gs%gg‘y rr%]::raos%g}.l)gj,sﬁPLC, confocal microscopy,
infrared spectroscopy, autoradiography ).
{0043} The phrases “E-box sequence” and “enhancer box sequence™ are used interchangeably herein and
30 mean the nucleotide sequence CANNTG, wherein N is any nucleotide. In certain instances, the E-box
sequence comprises CACGTG. in certain instances, the basic helix-loop-helix domain of a transcription
factor encoded by MY C binds to the E-box sequence. In certain instances the E-box sequence is located
upstream of a gene (e.g. p21, Bel-2, or ornithine decarboxylase). In certain instances, the binding of the
transcription factor encoded by MYC to the E-box sequence, allows RNA polymerase to transcribe the genc

35  downstream of the E-box sequence.
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increased by about Ito about 5 times (e.g. as compared to an identical or similar unmodulated cell of
the same type). In some embodiments, following contact with the MYC Increasing Agent the viability of
acellis incrg@éggllg?}( @B(fut 1 to about 4 times (e.g. as compared to an id ﬁﬁg imil -
unmodulated cell o tlz'ie same type). In some embodiments, following conl(?z{ilc}l Wﬁgﬁ%ﬁ%g@c Increasing
Agent the viability of a cell is 25increased by | to about 2 times (e.g. as compared to an identical or

similar %m%y@%&ﬁﬂtﬂi t[]]% m&y&@&qpsq In some embodiments, the cell is a T-cell. In some

embodiments, the T-Cell''s a memory T-cell. Th some embodiments, modulating the viability of a T-cell
means S8&Hditigetredbedpdh ms srobedinsrsofshpb airdadadraisg ivecifecedbe 874 memory
T-cell resuits, ifviabllighierceanbe tigtion whmendiysfroelsid0ineddoayull) certdinznstaineesthe higher
concentyation:af meman: Treels esulisinanacsalaiated PUMAN LIS ISPansgR.ATtgen. In
certain instances, the up-regulation of a MYC gene résults in a decrease in anergic T-cells. In certain
instancSEOHE EbFEASSTER gie T-cells results in an accelerated primary immune response to
antigen [UfEE taminstamcbsdie thpredultationaia MY E.dereresulisiimadabreasinithedine it takes

a T-cell §0,ARHIVALSR E%B&%&é&%tﬁ%igﬁﬁoéﬂlﬁﬁ{#%@ nBianass: e decirass Jn.the ime it takes a
S in an accelerated primary immune response to

T- 35cell. tg.lactiva:f in response to %El g\ntl en re(fut (
antigen ' BACReS5IG TR FidbE T el WS 1R B4 PEFh s S BB To a5 il Ssthe
embodifmeris4mbduiairrgnhembadilityief thedalknpmmsadeorensingihe viability of a cell. In some
embodippeis. idesrRasingitieMakiliiah amelimeans: Adegreasingthslengil afdimshe.cell survives

and decreasing the rate or amount of cellular proliferation (e.g,, as compared to an identical or similar
ot G R P B GRS B T P AR B8 57 5 280 Frbans
5decreddifig $hee | arbiehtby tiatiig ey sovbivensidrdiresleredsiigatieresiis dr mooditaiooeiialame
proliferatigai{g.gra&scamparsdto@midanticabarsinilanunmodulatad el ofihe same:twpg). [0056] In
some embadiments, decreasing the viability of a cell rises contacti | wit ent that
decreasrggé@%[g@nguy cleic cc}ﬁagé(ﬁ a{%%a%[l rM?ﬁ???&%’eﬁ%rg%% %gﬁ%‘%‘ (te%gégg?% %‘e%%gﬁﬁ% of a cell
comiprisESTEoNEakBRg a: CammigithAdrdfeénit that decreases the expression of a MYC gene, an agent
that 10decressesithe ackivity o a@/Myc polypeptide, or a combination thereof (the "MYC Decreasing
Agent") ee iments, th MYC Decre in t is a small molecule, a bialogic,.a peptide,
AT s S véné%“#gi%m e R e R e
viability 8% EBROCERpRCET Cortibang i te mhaitR trsasvec Dede fsikgalytitrmisoiribserisddiments,
the MY@.@@@@&gjmgdAmgmﬁﬁmmgﬁmiﬁmﬁmMAae& 18peme; anARe], Wmme;'ﬂ(& gemkination
thegeof &%@T\sﬁl&m;&%_@%ﬁ%ﬁs&%% ﬁéﬁm%%%m&%%&@m%%&%@;&%&Vg@;5%99'ates the
expression of a MYC gene and/or a polypeptide encoded by a MYC gene. In some embodiments, a
method ‘SFHRBEIRHKE The viability of a cell comprises contacting a cell with the MYC Decreasing
Agent. [D058] In somendmitochmentsannéthaodboftyleCreesingphiceyiabilityiaf acck i thanprse shat
contactimgr@aéee%WM@Q%AMMOQ%@@@%%&%?@&@Jm&%&%@&@ém&ﬂ@em L GilREGagINg

Agent is: h/lg(i-lan agonist ,01;@ M>I<i-1 gene and a Mxi-1 polypeptide, or a combination thereof In certain
instancé® tRERISFSGATES B4 Rtk FHRRECm/BY pBRATERtide B Eg RSSO e RHPESS8N of a
MYC gere Hnd/eez poll peptidetentodestbicaViC gendy {0059tifidsorme @mbioinehts;dtigimethod
of identifying heM¥e DerreasingAgrnt GamRriseMdentifying Loanadenthat.decirases g viability
of a factor-detP%ndent cell when tlﬁwe f?ctor-dependent cell is contacted

an antibody, or a combination thereoi.

{0049] In some embodiments, a method of increasing the viability of a cell comprises contacting a cell with

the MYC Increasing Agent, In some embodiments, the MYC Increasing Agent is an exogenous Myc

30 polypeptide. In some embodiments, the MYC Increasing Agent is a fusion peptide comprising (a) a

transporter peptide sequence; (b) a MY C sexquence; and optionally (¢) one or more molecules that link the

transporter peptide sequence and the MYC sequence. In some embodiments, the MYC Increasing Agent is a

fusion peptide comprising (a) a TAT sequence; and (b) a MYC sequence.

[0050] In some embodiments, a method of increasing the viability of a cell comprises contacting a cell with

35  the MYC Increasing Agent. In some embodiments, the MYC Increasing Agent is an antagonist of a MAD-1
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with the necessary growth factor. In some embodiments, the method of identifying the MYC
Decreasing Agent comprises identifying an agent that inhibits expression of a reporter gene under the -

control of a M¥ G iespenRsive promoter (e.g. an E-box sequence). 10060] ﬁ%ffﬁ@%u@ﬁ‘:@? iments, the
viability of a cell'is decreased by about 1 to about 25 times (e.g. as 30 compared to an identical or

similar umnodulated cell of the same type). In some embodiments, the viability of a cell is decreased

by aboufAda,ABAUbAIMES e s SOMRAISH 0B dBOal: simier imadiaied el of the same

type). In some embodiments, the viability of a cell is decreased by about 1 to about 15 times (e.g. as

comparSP TSI itfehtiddt BRErRIAF LPRBERTIdtSaceer Sy i E4B8 fype). In some embodiments, the
viability (683 Lell ssraearbadestiny abatitd oftireixositd Gitinved ite o aasibampased-totamiigenticatior similar
unmodyjates 3acal RINESAME MRl SRR embadiments e Mdahilityof a gellis fegreased by

about | to about 5 times (e.g. as compared to an identical or similar =modulated cell of the same type).

In some* BB GTEhtS HHE S 182 SRS 18I Y P C IS RO R RS GBI of A e tiireased
by aboutfltdvBlsoet4 tinkesa(eefyrasidompalrdd e MYidemtical or similar =modulated cell of the same
type). Inganjerehediments.the. viabilibs ohasethisidesieasest byaboucl do-AhoUL 2. HRes-@J., as
compar%&%& |dsept[galn?rlls]|mglllar =M dulait_e c?ll gf gh?gar%elt}g%ﬁg 061] In some eq]bodlments,
the cell 15 2 T-CBIT 11y S6The EMBOHiMENE it TaBmIe Y MEREN T el 1 SEEHaM héBhces, the
down -reqyuitaiierdsiaineg € germe thelsulteries andusrecseddifdspar forenEateihdmedndid instances, the

decieasgehlifgispan nfva memRind AgeH: [Rspis 4 E&awal:Gancentialia.of I R obilinCsllsria-body.

In certaicp ins&a ceﬁ.thhel wer caoncentratjon of emory T-cellsge ults in a de elgraft%d imary
. egen entcell’int ?.a SCINCe O arcgm{e gal‘{)wth actor. S0ImME ent ments, the methed of 1denil ‘1n§ .
immune response to antigen, treatment of‘an autoimmune disorder, and/or immunosuppression, hi

certain iHefdrCelcipsiBbMiTeyiaich BFa VNG Yeset 1BLG RS ITTeTOa 98 drcpreroienT Lséis. In
certain iRissiatcss, Mnedrsisase:ipranatgic d cellsrestlinio.n decelerated primary immune response
to antig treatment of . an.aut ir’grlrﬂune disordgr .an [Or.i unosuppression..In.certain instances, the
down-re%?ﬁaﬁoﬁ ota ?\ﬁn\?& gene rgs{fj\i?él%r? an’ fn&eas% in tf? gqnﬁfﬁaem}}ggl%gg g]el'\-]}:ag it %%f:vegties in
responsBCtERsis Bhiibath |k S WSS ceds tRRTAEASE ifetieationaimtilanestadrizved g aéthvate in
responsente gcaItigen:/asuBnans detaleiated i Maryhhmmunede spansg:te aotigemstgateaent of an

autoimne digidel, ANd/al ISMmUNesHaRIssHIAN: Methodaol Modualing animinuye Response

[0062] Disclosed herein, in certain embodiments, is a method of modulating an immune response. In
some efMBEdRTeARSTRE THholimerfedpiiers s g d4pive Yhinineseep osee tee giahidmery Bldels and
memoryntre2@délisibdn $amboembddisnendsssmadpdating arideatiatine sesponsedchdansdicseasing (e.g.,

indiicing, SURRISME NG, ABRITYIRI}ADMAKINS JSSRPRS R 1 SOME ST RIS LD klating.an

immune response means decreasing (e.g., inhibiting or suppressing) an immune response. In some

embodifdRtERE FBGAIRMBAELENS 1 iffb RS L ERiBOHHeR IS WA PBLEURS in vivo.
[0063] Ireseryecembodirmentsiacmethddwohgrodtatating én MNiQ dmecreisp dizset demiphidesairodiilating the

25viabilify.efd¥0HIRCY s <13 $2MES ROLIMEHS NG IYMPRREYEE s AaT caflhal8emMe ghaRodiments,

the T- eell is a CD4+ T-cell. In some embodiments, the T-cell is a memory T-cell.
same typg. In some embodiments, f((}almwglg contact with the M?Y(! increasemg A)g/ent the viability of a celiis

25  increased by 1 to about 2 times (e.g. as compared to an identical or similar unmodulated cell of the same
type).
[0054] In some embodiments, the cell is a T-cell. In some embodiments, the T-cell is 2 memory T-cell. In
some embodiments, modulating the viability of a T-cell means extending the life-span of a T-cell. In some
embodiments, extending the life span of a memory T-cell results in a higher concentration of memory T-cells

30 inabody. In certain instances, the higher concentration of memory T-cells results in an accelerated primary
immune responsc to antigen. In certain instances, the up-regulation of @ MY C gene results in a decrease in
anergic T-cells. In certain instances, the decrease in anergic T-cells resulis in an accelerated primary immune
response to antigen, In certain instances, the up-regulation of a MYC gene results in a decrease in the time it
takes a T-cell to activate in response to an antigen. In certain instances, the decrcase in the time it takes a T-

35  cell to activate in response 1o an antigen results in an accelerated primary immune response to antigen.

Decreasing the Viability of a Cell
-14-



[0064] In some embodiments, modulating an immune response comprises modulating the expression
of a MYC gene, and/or the activity of a Myc polypeptide. In some embodiments, modulating the
expression Qfg M¥fs.gehe, and/or the activity of a Myc polypeptide direcly. o ingiEsaRy sesults in the
modulation of a gene 30 or polypeptide regulated by MYC. hi some embodiments, the gene or
polypeptide directly or indirectly regulated by a MYC transcription factor is neurogranin, MEF-2c, gfi-1,

cyclin D[%G%P'ﬁ SO%’Qng]b!)\JﬁfpegtS E%hﬁla’t}lrﬁr 51% QQQ%Q?{Q@ ;]nc‘aods%%g&!sgw EQQ@%MWS&‘Q%@] In .

embodiments, the subject is a human. Inducing an Immune Response 35100661 ht some

embodifBHETR ’é‘fﬂlﬁfrﬁﬁcé??ﬁ‘ﬁﬁﬂl?ﬁéa?égb8nééeﬂféﬁﬁ’§ |?F€F8§§?ﬁ§]fée§gtﬁﬁ<§Hﬁiﬁﬁ‘e%‘bb‘l‘é‘fﬁ%tmg,
amplifying)darréasimgithe rresponsent piSehivkamibliddamentsy increasgingdan amdeuie respoiise -16- WO
2010/ Oaﬁﬁ%&ﬁgﬂ leb‘ﬁ%@@%@ﬁé%)‘ ngludesipceasing thedifespan \Qtﬂﬁh-& 9‘?!3.' cHGIRASINg the rate of

proliferation b eII mgeasmg the rate at which a memory T-cell res s to an nt|

decteasifig %H‘Fh %%‘%P HaFghe EéllI%“ré‘ﬁ‘a%%?‘h?&%é‘é’i%ﬂ?ﬁéa?ea?éaé’ﬁﬂﬁu “ lé‘ﬂpéﬂ S%‘né‘r&iyg(e g. as
compareiktonpdderiddborcsimmitanimmoduldted cdll dttheasmrigdype). 5[0067] In some embodiments,

increasifpgaN INHHBBFESRABSE, sampisesadminisaring e AR vidualin readthrraclan agent that

|ncreas%s the nl,LII(I:Ielcdc; ncentratlon o In some embodlmgnts incr aSJnj an immune response
eerea eiC oncentr embodiments, decreas 1a h
comprises administering to an IndR u in nee ereof: exogenous ,an adentt at increases the

expressionnies mm@wcamthrﬁlawm datiaersecds qﬁeea@awifadﬂm@r(we 4gPrChcreasing
Agent”) atorsem ene abadinrentshaMycid) wea&maegﬁrﬂmé&@ gﬁéaﬂmmleegkes@gb&%mm TR

10pept|de an ntibody, or Q%Eplnatlon her % 8I bodlment
mcreasmg an ?n%ﬁﬁiesfﬁép%dnse comaﬁr?ge%gg%ntac méj31 é;ll cell with tﬁieﬁ‘ﬁf\@?ﬁcreeé‘&ﬁgfg%en% fn some

embodlﬁ?éﬁ’@atﬁﬁetmvefIncreasmg Agent is an exogenous Myc polypeptide. In some embodiments,
the MY @serensingcAgeatiscafusiannpe ptide eamprsiRg R anspRipr R pUslecsag Wesnre;itb) a
MvC selsRrerand.opianglly (elans hmare malesilesibatlioh e ASUANSRREN RRpge sequence
and the MYC sequence’ n some em ments, fhe MYC Increas]‘%g Agent Isa fusion peptide
coﬁ?pr@ﬁ’@e(éf‘%‘\?AhP%’é'a‘ﬂ’éﬁéé‘rér‘iﬂ“{%‘}‘%‘ﬂﬂ‘?‘@f%‘efqﬁ’éﬁlfe‘%ﬁ@%’g% IhsEeseitBdiméttd -4 method
of increasiagrarvipuhyagide sponsedemphisesreitacting/ey Caltwithdbhe MY dntkeastigdigent. In

some emhediments. fhe %Pf%h'ﬂ:;%‘@%%(é%@eﬂ%%dﬁu%&néﬁgﬂﬂﬁﬁe%% MADsh IS0GIEEIAn

instances, the down-regulation of a MAD-1 gene and/or polypeptide upregulates the 20 expression of
aMYC &é‘ﬁehﬁ%y&%eﬁﬁﬁﬁe&ﬁ?@encoded by a MYC gene. [0070] In some embodiments, a method
of increyEifg) an invmundabspanserctmprisesreainiadiingabi tglbivthithenidhYE: noreaising LAifyent. In

somye empbRPeNS. it MY IRHSASIAG ABRIS ANVMAEORLSLAL A M. 9878 1N S6HRY} instances,

the down- reeulatlon of a Mxi- | gene and/or polypeptide upregulates the expression ‘of a MYC gene

and/or &' PGIBRI5tEe Be%b&é’a‘m?%{‘ﬂﬁ@&f@ﬂl@ BSEALTth 0S5 HTER MBBEFHEREP TERBIRARG Yéntact with
the MY GlidreasiagiAgentpanidninunecpebponbecyinereastdMby Greone dindior 4 folalsptid20dirvds (e.g.
as comparedriq-arddentical or similar unmodulated immune response of the same type) In some

embodi g fO||OWI ntact th the MY.C.Inc eaS| A\gcerf)t an immune res onse. s increased by
@ 54 e method of I(ient n creds;m ent 001 nt1 in
more th afoouei % t(gé g. as comp are 5 ntlca or SI umno fa% Lﬁ'le

responge eﬁﬁéi@eﬁneq%geth riguhticod mﬂ@@i@#rﬁmsi,cfe nel&\fiﬁgrbfbnfa@@xrn@hcrnew\ﬂ@% contacteé

with the necessary growth factor, In some embodiments, the method of identifying the MY C Decreasing
Agent comprises identifying an agent that inhibits expression of a reporter gene under the controf of a MYC
responsive promoter (e.g. an E-box sequence).
[8066] In some embodiments, the viability of a cell is decreased by about 1 10 about 25 times {e.g. as

30 compared to an identical or similar unmodulated cell of the same type). In some embodiments, the viability of
a cell is decreased by about | to about 20 times {e.g. as compared to an identical or similar unmodulated cell
of the same type). In some embodiments, the viability of a celi is decreased by about T 10 about 15 times (e.g.
as compared to an identical or similar unmodulated cell of the same type). In some embodiments, the viability
of a cell is decreased by about 1 to about 1{} times (e.g. as compared to an identical or similar unmodulated

35  cell of the same type). In some embodiments, the viability of a cell is decreased by abowut I to about 5 times

(e.g. as compared 1o an identical or similar unmodulated cell of the same type). In some embodiments. the
15,



30Increasing Agent an immune response is increased by more than Ito about 10 times (e.g. as
compared to an identical or similar unmodulated-immune response of the same type). In some
embodimentgofolipwiag,gontact with the MYC Increasing Agent an immupe/pspRIResis increased by
more than 1 to about 5 times (e.g. as compared to an identical or similar unmodulated immune
response of the same type). In some embodiments, following contact with the MYC Increasing Agent
an imrTllléﬁﬁiﬁ%S%erb%ﬁ ?é&ﬁé@s@%‘;’ @MWP(@&?%IM%&Q%%DMiﬁaﬂm%&%ggéfi&@ﬁﬂt Qﬁgﬁ# to an ider:tic;ell
or similar unmodulated immune response of the same type). In some embodiments, following contac
Wit the RRPES HETS LRGN S AT PELHEE S LU Do BT PE FIORSb 1055443
increasebby2rivoee e nskaozirsUp 2ntideakctboy siaslompedelditd cll idémtienledyisimilar unmodulated

immune e onses e amayne 1094 210 semane mkodinanisha methed Atieieasingian immune

response comprises admjnistering a MY.C | asin ent to an individual in need thereof. In some

e oA e S AR S BT E T R 5 TP G Hoed thereot

an immupéresparse 5odersasddibyhaorer tanariol 8B el firfdev(e eorusnEsimpafaer i identical

or similaerynnosidatecdmim unesespansavef dhe samp iy ekt ame e rhad imens faltewving

administration of the MYC Inqrea in @&%g éo n in%/idual in.need tflﬁ)'eof' an immune. response is
e

HNURE TESPOnse 19 aill T O ait aulomunue ¢1SeTaer, and/or 1m111unosumzfessmn.

increas£8%§/ more than'1 to a out 20 times e.g. as compare&sto an identical or similar unmodulated

immune FERPAMEBGE tHE LaiidsgiEion Afsomd difisgermte e BRTHE srsiniSiaifol o0& the MYC
Increas ﬂngaﬁ@enh&mmdmwkﬂu@ld Hmaeqeﬁneg_emﬁ; c&ﬁe:lﬁi’lz.md @ﬁm@pﬂm@ém&&s@mﬁg@more than 1 to
about 13 Himes, (9.9 ﬁi%&%%%@%ﬁs%}&?era{ih!ﬁ'& %%quﬂgué%{mg%%%ﬁh‘?&aﬁ&@ WR&:S&SRONSS:0] the

same type). In some embodiments, following administration of the MYC Increasing Agent to an

individus] IVhde&FiR&Tats BAARTITRPILERSE R MerAER LBy G BRI 44 ABBUREED thnes (e.g. as
comparestson ansticienticaliorrsimilarhy imod uaied Tnme vnetiesp ansspofidhe samedgypejulnisame
embodiments, aliang ﬁﬁﬁﬂiﬁ'?&éﬁﬂﬁ%éﬂi & MG ANGFERFINGANRRIIQARINHIMAuUal in need thereof,
an immune response iS increased by more than 1 to about 5 times (e.g. as compared to an identical or
similar dRMGYATEES T Hnune response of the same type). In some embodiments, following
administration of the MYC Increasing Agent to an individual in need thereof, an immune response is

increasad k59 efifiaik RARoM 4IRS 4619 @S compared to an identical or similar unmodulated
, following administration of 20the MYC

immune onse of the same type). In some embodiment
|ncreasii‘f§€£gé’ﬁ%°ﬁ888 ﬂ‘&‘fbi&h"&ﬁaﬁ“ﬁ RIS 3??1?29%?&38‘? B BNSE L TREPE SEBEPEy hEPE%han 1 to
about 2 dirhedrfensy. ts tomparedhdsaln ddediicak onsivni sgspensiodgl ateddamBasils radpomseyof-the same

typg). [QQ¥3] Inssemeasaedinenisainethadnohinciaasing.an immne respanseifurther comprises
co-administferingt.a vacckg}%_ In sonic embodiments, the v%c%ine IS admirlﬂstered before, after, or

simultart SR With 5T G e TE G AGRRE I SSAIE SRIBOdman T e RAVE THERSE Sy R ent
stimulatesaalseitrine 25 sydibiina Ausiveresve s thuvressopset thesimarate Bysténthd a vaccine. In
sonic embadimenis:he:M¥6: Ingrsasig Agent, angmanisianJmmuneresponse. In some
D S X AR SR AR MRS diicalle Wb e uaslne RIS g Dodiments.
the agent vaccine adjuvant. [% n some em%odlments, a vaccine comprises dea
micfoorgizhismel atrambetels fietosrgRelinidReiarspnimnite dfaHk Bamsgethodiigaie Beibs, or
combinatipis: thpredf.ck. Samene abodimmant shéMecyRecingemory T-cell.

[0064] Insome embodiments, modalating an immune response comprises modulating the expression ofa

MY C gene, and/or the activity of a Myce polypeptide. In some embodiments, modulating the expression of a
MY C gene, and/or the activity of a Myc polypcptide directly or indirectly results in the modulation of a gene
30 or polypeptide regulated by MYC. In some embodiments, the gene or polypeptide directly or indirectly
regulated by a MYC transcription factor is neurogranin, MEF-2¢, gfi-1, cychin D2, CDK4, Egr-2, Nab-2,
TGIF, NF-kB pl035, Carma-1, Al or Bel-2.
[0065] In some embodiments, the subject is a human.
Inducing an Immune Response
35 |6066] Insome embodiments, modulating an immune response means increasing (e.g., inducing,

suppiementing, amplifying) an immune response. In some embodiments, increasing an immune response
-16-



30is a vaccine for hepatitis A; hepatitis B; polio; measles; mumps; rubella; diphtheria; pertussis;
tetanus; influenza; varicella zoster virus; rotavirus; influenza; meningococcal disorder; pneumonia;
smallpox; CQQ@%O%?&WC plague; yellow fever; tuberculosis: human pae,l(gw%@ Qgﬁy); malaria;
leishmania; Candida albicans; an allergen; or combinations thereof. In some em oc??rhents, the
vaccine is a vaccine for a cancer (e.g. Follicular B-cell Non-Hodgkin's Lymphoma, prostate cancer,

multiple, yGlOMa- KRG GAISS! vBPFHIAN %%asm%e_lﬁy&@ 3 S{Bﬂf@&%@%@? ROAMAL RO MErate

embodiments, a cancer vaccine is a patient-speciiic vaccine e.g. the vaccine COI’EI})I’ISGS a.patlent's

own tuntot ENS RSy he SrsBRiitn dhis 2ageh dereains i npgibsprhanergic cells, an
2010/02b42 LRGS0 U 54t Bycompsisespindstate i &pecifior Amtlge nofR 8 dics nTehe mabediments,
acanc ccine comprises sialyi Tn (STn). In some embodiments, a cancer vaccine comprises Heat
Shock Proteins (HSPs) (e.g., gp96). In some embodiments, a cancer vaccine comprises ganglioside
moteculB49@ d° GRIZFOB G B35 LB B IRARB ErS CAALBIPRRE BbMfrikel
carcinoembtyoeit anteethtCiAdeskn Somelemiodingehts, o Kaiitén Sveceirne dompriseseMARIT-1 (also

known a5 MelaBshsiR SAMESRAAIMGILES M GRAGEEYIFRIES EOTRIISESIIRINAS S LaRme:
embodiments, tf}lie vaccine is.a DNA vaccinge. [0075] In some embod_lmen}s, the vaccine comprises an
antigeniE S et IR U e thb bt nEME, TN ARG IETat LS S a beptite, M Hucleic acid
sequenéerayalysaecChdndenorebedimpinatioyiHe leotakng dramidnicodiaritsyithe Enligenic moiety is
defiyed fepi-capatiieggnsalestecd kemimbepatitis A; hepatitis 10B; polio; measles; mumps; rubella;

diphtheri@o; rtussis; tetanus; {nfluenﬁa' vpricella Zoster virus; rotavirus; meningococcal; pne monia;
g(_ 6 HSO}TB": 661 Odlmﬁin 5 amet dO Creasige an imumune 1 CONSe COLLL 1‘1«T?|es co tactmg a cCll Wi .
smallpoX; cholera; bubonic plague; yellow fever: taberculosis; human papifomavirus: or combpinations

thereof. A Mot dnetspiad ivantIntiena pnbedhiccMoiboyMS dériyeincmusplastccaetenersdive
embodinsptgdherantigenic smpietysisha ycieicrasil Of & RolyeiRiRpcieio A6 09461 In some

embodiments, increasing an immun onse_in an individual, receiving vacginati inst 15an
e e e e e B B R R R oo o
comibin&ABHHE RS dsnemanaiugenc IFFeBnEintnsmahcarodherdasisg Bt imrraracagpBrise in an
individualstecgiyiiag sageisiadion agansi@mantigenresults Bqeselerated activation of the T-cell by the
antigen.dﬁ6 I gné}g% ces in,creagtiﬁgl i mune response in an individual re e,[i.ving vaccination
it b e L B L etho

of increASNGY ArEHINRS E8h Sh &R FIRIEE Mo Re Mt M e M e eSS AYMACH some
embodigeats, ¢heimethad-aftidentifyirgutaeMY CMRMaagingAgernicanpiris es-igentifting an agent that
revarses,alerey i AR eell Inseme ?&I}Q%ﬂi&@%ﬂ&d&@%ﬁ%@?;dg%é.de”“fying the MYC Increasing

Agent com_tprlses identifying an agent that increases the viability of a factor-dependent cell in the
absencd®8fY rBqemre gt actar e e s ST EtHiBo B TRRSS e R OBRS P Estifging 2etheivc
Increasithg Mgéntacominrisesnidentiyingrbniagent tatividuces:expression af atiepostef gehe lunder the
control %@&%‘%%Qﬁ%&e Qéme&éﬁa@(@@f %m%xlsﬁgy%@polypeptide upregulates the expression

of a MYC gene and/or a polypeptide encoded by a MYC gene.

or Increasing

25 [6071] Insome embodiments, following contact with the MYC Increasing Agent, an immune response is
increased by more than 1 to about 20 times (e.g. as compared to an identical or similar unmodutated immune
response of the same type). In some embodiments, following contact with the MY C Increasing Agent an
immune response is increased by more than ! to about 15 times {e.g. as compared to an identical or similar
unmodulated immune response of the same type). In some embodiments, following contact with the MYC

30 Increasing Agent an immune response is increased by more than 1 to about 10 times (e.g. as compared to an
identical or similar unmodulated immune response of the same type). In some embodiments, following
contact with the MY C Increasing Agent an imrmume response is increased by more than 1 to about 5 times
{c.g. as compared to an identical or similar tnmodulated immume response of the same type). In some
embodiments, folowing contact with the MY C Increasing Agent an immune response is increased by more

35 than 1 to about 4 times (e.g. as compared to an identical or similar unmodulated inmumne response of the

same type). In some embodiments, following contact with the MYC Increasing Agent an immune response is
-17-



~ Decreasing an Immune Response [0078] hi some embodiments, modulating an immune response
means decreasing (e.g., inhibiting or suppressing) an immune response. In some embodiments,

decreasing jmyuRe sesponse includes 30decreasing the lifespan of a %f%g%ﬁ%@ﬂ”g
proliferation by a T-cell, decreasing the rate at which a memory T-cell responds to an antigen,

increasing the number of allergic cells, and/or decreasing the rate at which a cell ends anergy (e.g. as

compargdfo.anjidentical.or similar snmadulated cell of the, SAme Re L 907 A1 S9me S mpodiments,

decreasing an immune response comprises administering to an individual in need thereof an agent
that decFeREEE thBSiRRRPEbncentration of MYC. hi some embodiments, decreasing an 35immune
respondét¢@mprises edmistesingrtalad of divicksakimnesdtherspofsarmagent Hiatidecregaesithe

expressign.afia; MG gene-anshan Adent haldaarearemgiAcHIY. Al A MY E-RAVRERNFeAthe "MYC
-19- WO 98107025421PCT/138200 /055443 Decr a&ﬁga@ gent"). In some embodiments, the MYC

Decreadiig AGERITE A STl PGS ATIBId GiEreg naﬁem%eola%?aae%mﬂﬁ%ﬁ% iRreof.
[0080] Iﬂbswrh@tmmmewmpa’qﬁ@thmdi@ﬁldfécr@amhgtamcvmmwﬂmp@mmhﬂsmwm@tmg a

cell with,the MY IerRasing Hige MntRisems eMROdirents: s MY G Resrsasing.Agestds: an agonist
ofa MA\Q@tl E%g}(]ane a MAD-I on eptide, or a cqlmb nation thgreof In certain msdances the
ion'o

up-reguts B e SRS ES bl PR LR S h FREBHR 0 %PIWE‘C&%ne
and/or &'poRisepliedaiasd datby BWPIS githe sfBo8TRINsemme avhbddienentis]eymetiothisfdeoreasing

animmun@d €SP0 N SHT wis@ﬁ@anm%imga&myewiﬁbréhﬁ MY%Q@Q&@&&J@A@%&H@%@ than
embodlmen%s tlg MYC Decreasm Agent.i J}t/l | -lan a%(r)nlst of 2 I\/(Iix ene and a}vlé olypeptide,

m (F g, a8 C an idefy Or simi 'HO C rc 9IRS -
ora comblnatlon thereof dn certa n TRetancaa e up-regutation of fe an peptlde

down-reéfifihtB$iHe Bhorbesivh @lawwedvgévﬁérawa/@r@ Wﬁhﬁf%@m@@ @ytadm@@ derred[0082]

In sometrraksimenis: fa#a@mmg sonRtact withdhenMY @ RecraasingsAgent amiprinetespange is
decreasged; by MmorsHha u 0310 A00L SR umes. (& a%e%s %Ql%deto? an identical O{ns'”@]"ar ‘ﬂ{ﬂm"d”'ated
immune 15re onse of the same tyﬁ’e? Tn some emb dlments Iowmg contact With t
Delérea%g%%%é%e?ﬁ% BT S BB S 4dliaresas SRy o FE THAR IS TSD B URZ T Hhs reTe thas
compareth than jdenticakossimijaredunadutatea mmemwm%%swmdwﬁ&me

embodiinents (BHUNG ARBACKHIR e Mis Begrepalna 05k AR ITANAR GRONRE.S degigased by

more than 1 to about 15 times (e.g. as compared to an identical or similar unmo d immune
respondBeieth LMty BeT G SARREAHABS dRTR e Fonabiirg 5o Fﬂéci‘s\ﬁﬂﬁﬁﬂédmlﬁ%ﬁ?élé’élng
Agent asinifrmune delspinseusdegreasedhysaergitiam Lotoeabdutik@dines (eig asnbompéaredito an

idesticahonsimilaL LR Quéﬁ@@aﬂammgﬁmaﬁ@e?éowsnml&nkyx@% 8 some. emndimenis, following

contact Wlth the MYC %creasm Agent an immune response is decreased by more than | to about 5

times (¢%*°88' Bt o SRARARAD SR WHHE BB T FeEpRTSE O A & B HBy pe). In
some effpEdirrents; folfodingsontachwith e MY CrDeoreasieg okgettasr tmmuiss cesponse 25is

decreaseh)HIRLE: hak:b to aheut A imesH(e e IcamparedhiQ.an identical-prsimilakyamadulated

with a MY C Increasing Agent. In some embodiments, the MYC Tncreasing Agent stimulates the immune

25 system and increases the response of the immune system to a vaccine. In some embodiments, the MYC
Increasing Agent augments an immune response. In some embodiments, the MY C Increasing Agent acts
synergistically with the vaccine. In some embodiments, the agent is a vaccine adjuvant.
[0974] In some embodiments, a vaceine comprises dead microorganisms, attenvated microorganisms,
toxotds, subunits of the pathogen, nucleic acids, or combinations thereof. In some embodiments, the vaccine

3¢ is avaccine for hepatitis A; hepatitis B; polio; measles; mumps; rubella; diphtheria; pertussis; tetanus;
influenza; varicella zoster virus; rotavirus; influenza; meningococcal disorder; pneumonia; smallpox; cholera;
bubonic plague; yellow fever; tuberculosis: human paplomaviras (HPV); malaria; leishmania; Candida
albicans; an allergen; or combinations thereof. In some embodiments, the vaccine is a vaccine for a cancer
(¢.g. Follicular B-cell Non-Hodgkin's Lymphoma, prostate cancer, multiple myeloma, kidney cancer,

35 cutaneous melanoma, and ocular melanoma). In some embodiments, a cancer vaccine is a patieni-specific

vaccine (e.g. the vaccine comprises a patient's own tumor cells). In some embodiments. a cancer vaceine
18-



immune response of the same type). In some embodiments, following contact with the MYC
Decreasing Agent an immune response is decreased by more than | to about 2 times (e.g. as
compared tQ,a-ilgRtieal or similar unmodulated immune response of the,same,lpeisi¢P83] In some
embodiments, a method of decreasing an immune response comprises administering a MYC
30Decreasing Agent to an individual in need thereof. In some embodiments, following administration of

the MY@olﬁﬁ‘:%é‘s%%@&t@*%iegﬁ&é{ﬁé&gE‘z‘@#ﬁkﬁ%&‘?@&%ﬂfﬁ%&% TN LERRORSAS aipased by more

than Ito about 25 times (e.g. as compared to an identical or similar unmodulated immune response of

the sam& tb&) S SR ERB S FEATS Y IEHORART AR MTELRASK TPIHES RPE BEE By A BNt to an
individuahirdieedsthemof arcomeunenesgens@isinoreased(by. mioié, thad, intbEoun20atimes (e.g. as

comparggioiaRsdenticabordasimilanuematiated-Inmunskeseenseroidie SADaFRR). lRrame

emgodiments,‘followinr al mini%fra ion of the MYC, Decreasing Agent to an individual in need thereof
an immUIE PESPBREE S TtreasErr B mb R a1 o8 SRS BT 342 B T8 30855443 to
about 1&timessc(éngons compiared tdareidenticaldtsitareunmodulated immune response of the

same tyjpeys|nsome embatiments. fallawingr.adminisiratianohihe My Grlesieasing.Agent to an
individual in need thereof an immune response is,increased bcx more than 1 to a?out 10 timefs (e.g. as

(0)
comparad TS An IS HtEAl B SitSP UiTiodulated T te raSSonas Sh e A R Bey I €6 e
embodifénts foledmyadmipitteation b thdeNyyEiDe erestkaep Agerttd & am ivgividiudl hoadied thereof
animmeAg.IRS PRASE isRGeasedbyproreithanud 40, 2ot SHmes{e.gi-as.compares teramigentical or
similar ynmocklated Immune,respense Rl e sameyne). Insome ambadiments, fallowing
administration of t e MYC Be’q‘rea' ing Agent to an INt vidual in need thereof an immune response is
increas@PHPMIGHES R AOR b issE e Tarh 8 (. b e By Er S fUETITERtER] 6 ATy GRS Hulated
Immune:¢esponse ahib@samatlypejsditSameaamedisnents ofcllowingradministraiian of 10the MYC
orestadh9gthia Al SR ISIAL A0 DN SARAIRE R Insieased i mals o | 10
about 2 times (e.g. as compared to an identical or similar unmpgulate Immune response of the same
type). [COSA] §FIEHIE b BliRenisths HetHed B dateasiRgeamim bR res o s & csthiptiges
administefinghdtien M¥ & Redneabkin gnAgentttocanidndividua hwithsay autaimmung disorder ildisanle
embodiments, 10e MY REAEARING AISRLARGERSSS A IHDHNE [BFROASE: 1D Getalp.pgiances,

decreasing an immune response in an 15individual with an autoimmune disorder ameliorates and/or
preventSAATTITRITE r@SIB1SR A SRS ARTTdR AS BY HIBS TRSTAERS TR RATE S3Riath 1A ¢i8e
embodimeritsinthdeagtsiinmengcdisatiier is Castleman's Disorder, lupus, multiple sclerosis,
SCleyodegyR PIdMARIOF R ARG & ¥PRAORII S rativg: SYghame AL E’éaplﬁgag%m@é}m%gﬁ@v's,
diabetes, asthma, rheumatoid arthritis, vltll%), lee%r%:%'f,(?yng?{Qm , Graye's disorder, Crohn's
disorder infAPSTHATST BB HiRS Ao EBIHE: BYcRfo sy Ha%?dﬁ?é%{%}”srﬁ?sﬂﬂm‘&%}“
20Post-TrapsptadtitifypropsshifanativecDisorday (R T BBy llomAccimrhodiedischdersAssotiated
Lymphagdenapathy(APA k08 kit seme arbedimenisat eathedi Qi dec/arSINGIAD IMMKRR.
responsg comprises agministering the Myc. Recreasing Agent E%%%éﬁ%“ﬂi%‘ﬁaé fhat s feceiving, wil
receive, OII)’ as recelv_e an organ QI’ (_)ne I QI’I’OW ranspPa_nﬁ?% e ranSp an Sqn some
enfodithe M GheraY S Bestieasipisidgdmtifoe e sea i Bitneaunersspo pheraviazain indtances,
decreasitGaRiNNURE (BsRRASRdran dndividual thakisqeaiving, will

Decreasing an Immune Response

[0078} In some embodiments, modulating an immune response means decreasing (e.g., inhibiting or

suppressing) an immime response. In some embodiments, decreasing an immune response includes

3¢ decreasing the lfespan of a T-cell, decreasing profiferation by a T-¢ell, decreasing the rate at which a

memory T-cell responds to an antigen, increasing the number of anergic cells, and/or decreasing the rate at

which a cell ends anergy (e.g. as compared to an identical or similar unmodulated cell of the same type).

[0679] Insome embodiments, decreasing an immune response comprises administering to an individual in

need thercof an agent that decreases the nucleic concentration of MYC. In some embodiments, decreasing an

35  immune response comprises administering to an individual in need thereof: an agent that decreases the

expression of a MYC gene and an agent that decreases the activity of a Myc polypeptide (the “MYC
-19-



receive, or has received an organ transplant, or a bone marrow transplant ameliorates and/or prevents
an immune response against the Transplant. [00861 In some embodiments, the-method of identifying
the MYC De&;&gﬁlﬂgﬁggnt comprises identifying an agent that decrease;é?&g@g@m% ga
factor-dependent cell when the factor-dependent cell is contacted 30with the necessary growth factor.
In some embodiments, the method of identifying the MYC Decreasing Agent comprises identifying an
agent thal VRIS EXRieSFIanoLAeRAS aenewnder s, coitg) of 3 MY fusspeRsiv romoter (e.0.
an E-box sequence). WO 2010/025421PCT/U52009/0554 ethods of Modulating a Disorder
CharactSHZEd BYARR AL & FERsTEessReat a MYC Gene or the Aberrant Activity of a MYC
Polypegtitigs] [ 008 isbleisechhpr@inhin cbdtainasimadimentsearesn ethpescot ireatingadisatider
charactglizgd by, an. el LxAreRaN LM aramexpesHal My Lolunaptide, Activity., kptter

disclosed herein, in certain 5embodiments, are methods of treating a disorder characterized by an
under-eXpreddEiPot RIVERKE Qb oBPRvR BEisieBrig vyt Lo esnBia Ay thé method
comprisssadminipebnngite drvindigittalthe aeedste dofdn(eifective’ armpuntofidncageiad thyat
modulatgs the-gxpression of a MYC gene, and/or the activity of a Myc polypeptide. [0088] Disclosed
herein, in " rtain embodiments, are methads of treating a disorder characterized.b%/i an _
10undef-expreSiBA SPRAE B dRAR 8t K& 8H BeHa SO S P EBHTE SHStina AL i
methodtkoMpfides memhistering tormreividididens.ithnbed therwofisg/affaictivild ot aftao MY C
InquSSMsA%%é.agm §me;wmm@@&i& ébﬁ%ﬂ}&%g%ﬁle@smwgﬁﬁgs%@e%m@hﬁ@@@%‘@ndafbiologic, a
peptide, an antibody, or g combination thereo Ins odiments, the method comprises
Bmini o SRS S0 TR ET N SRmeEh o E bR B T TGS AT I
some ehibofifesrse the MYC Increasing Agent is an exogenous Myc polypeptide. In some

em bOdif[lleglIgS,Iﬂ@i%\éﬁib'kﬂlﬁﬁ%ﬁﬁiﬁgllﬁgﬁigtc'tﬁlﬁlfﬂﬁﬂrﬂiémd@@@[@ﬂﬁf?iﬂ%ﬁaﬁlﬁﬂ?ﬂﬁﬁﬁ%hﬁeﬂide
sequence; MYC sequence: a tionally (c) one or more molecules that link.the transporter
entide e B D e R
fusion pEptRBeccOhp FNSGYPa) A TAT SBGoEHEEsafed (B NS 38§ HNYY. ODpor9styH sotTe
embodimenise themethadcanmphsesadminstenog o andndiyiduabinpneed thateaianetiegtve

amount, gyl INRIGRSIR.ALEMISRM STIROSIERiS e MY Inseasing Agetivan |

antagonist of a MAD-I gene. In certain instances, the down-regulation o aMAD-I gene a
polypephEE RS GHRER HENERDIREEISH DA AYE R hddriasienpe ptge Efcodedicd IWHC gene.
[0091] Iniscine enribddimentdlthd methedwpimprigescadminigtering tac ambadimaiakifioneed thereof an

25 gffectimamannlahs MXGAPAsng. AdERLAN Same. crabadioents, e MY G agicasng Agent is

an antagonist of a Mxi-1 gene. In Certain instances, the down-regulation of a Mxi-1 gene and/or
polypepiide 1 FEGIALS TR eispo SaiERIET WA AR B B R BSI) bOp R SRIdBE8Y a MYC gene.
[00921 Pidcidsedthdrbinygiig certainvemboiifie bsredprethods oitreating@disoiagenchidnactetized by

an overigxpressing: fMy Gl Ansxeass OhiiMeRelypentids activiiaiu same.erabediments. the
method SOcomggses admwstermg rgé%n individual in nged thereof an effective amount of a MYC
f

Decreadiiy AGeh{™ iS5 e SHIS PR A din G KEaHP S S RRBIRE I S biologic,
a péptide degcaraddodyorottarcbiv bhaatibinteieefas compared to an identical or similar unmodulated

immune response of the same type). In some embodiments, following contact with the MY C Decreasing
Agent an immune response is decreased by more than 1 to about 2 times {e.g. as compared to an identical or
similar unmodulated immumne response of the same type}.
{6083] ln some embodiments, a method of decreasing an immune response comprises administering a MYC
30 Decreasing Agent to an individual in need thereof. In some embodiments, following administration of the
MY C Decreasing Agent to an individual in need thereof an immume response is increased by more than 1 to
about 25 times (e.g. as compared {c an identical or similar mnmaodulated immume response of the same fype).
In some embodiments, following administration of the MYC Decreasing Agent to an individual in need
thereof an immune response is increased by more than | to about 20 times (e.g. as compared to an identical or
35  similar unmodulated immune response of the same fype). In some embodiments, following administration of

the MYC Decreasing Agent to an individual in need thereof an immune response 1s increased by more than 1
220-



[00931 In some embodiments, the method comprises administering to an individual in need thereof an
effective amount of a MYC Decreasing Agent. In some embodiments, the MYC Decreasing Agent is:
an 35agonishef %M@Q-}lgene a MAD-1 polypeptide, or a combination tr}%rﬁggzmgc;&q@y instances,
the up- WO 2010/025421PCT/US2009/055443 regulation of a MAD-1 gene and/or polypeptide
down-regulates the expression of a MYC gene and/or a polypeptide encoded by a MYC gene. [0094]
In some, erphadimenis;th %JE&H}%%B@PH&%M%MEHP eﬁgg&mmmle%g@oﬂse%q fnergaf an

effective amount ofa MYC Decreasmg ent. In. some embodiments, a method of modulating the

viability BB 2 REompraRs o RHRYiNG alndisiato s Wyﬁéﬁ%‘ffé}ﬂ%%ﬁw 1R Bdid ehifgsaiments,
the MY @ 8adreasingragantis: Mxilancagpmsteohan Vixi<bage he taund @. 3 x-dopolypeptidedarial or

Combln@tﬁﬁ%ﬁhﬁﬂﬁﬁ%&i&&ﬁﬂ@dﬁe'{l@ﬁ%&%% hBGaHR 1539}1 'ﬁatbQHQErﬁb'B@ﬁhénQemﬁﬁgé%m%%ﬂﬂld&
down repér%g?% he expression of a MY% ggne and/or a&}%& peptide encoded by a %/IYC e}]Lne1 [0095]
In some SIS PR BB SO R AP A GO W%%%B@RW@%F‘{FF& A FRJE than
10polypephidet stenasassivespaotive isahaaévdloprne bt oirardaatolimmunerdisordert the wmevpe)

embodimepkse &%M@%WM;@%Q%S%%%@%M%@%H%% ButRle Beletrsisdsclerodenna
plgmentﬂqsa ut0|mmune Lxgg QI?(PVO“‘E{;E‘“VE S ndlromgo{lé myesthenla avis, ge be es,

asthma . Theurmatad SRR Vi 100 BiIGeOIGE%s Shdrome! e ée§.saé§8,1npﬁ el %‘5% or
inflam mw@%y b@%\%ﬁ@éa@@ummmow ths, selersefennacpig ﬁ@%@n@x@ﬁm@gﬁnﬁm@@am{
Lymphopsaliferative dise ase R4 dRiMI i RBIURE L se A8RAS SAFIARG Lyinphadenapating (A DAL)
rejectlon o{)aq Qrgan télrans Iant re% gg{cl)pdé)nfﬁaa |srsy1e Eransglaﬂmgr gﬁcl)mbln%gl%rllseth {1eof 009

some emboduments frindication that an in ual under- expressesn]Wé Br that Rﬂgyc pgﬁl eptlde
is mmm{ﬁﬁ%c@\ﬁéw TrRetETS atﬁ’i?i‘é?é%éeﬁeﬂ#é%ﬁfmﬁ&uw BHRISRCBIpEHS aﬁv@r@mueémhe In certain
instancesytheexpression0tdghnighlas gihnR220nGR2 153« B3 nE Bb (S, €D40cCD69,
20CD8Gxandiar CRAG: (BlalS downsrequlated i ae”t%lg Roggllswhen compared to non-anergic
B-cells. In certain mstances reversmg% partla u?ﬁyﬁl anergy Fesults in an Increase in the
expressisHvéiy Mﬂ?gwaﬁ?wwneé%d%%Bﬂr%ﬁewé@l @WQ@S(HSWWWO@BW@B% and/or CD86
(B7-2). 208 vy soamebembadimentsstenimiathod ehtrehtingsattisarsencharcierzed bylaherrant
expressign Al MYC ARnG AL ARRIAnkacilY BLANMYG palRsRIe ComRseRfzling g agen

that reverses aner%%m a B-cell. in some embodiments, a me reatlng a aisor

charact&h B RPEHaTEkh EdshH B IPeryaii 6‘?155@?’&%&06\%?’6?éWVé"ﬁﬁMﬂ@b‘ﬁde
comprisésoidentifiying diveadgeritthahimoreases! thevabiijiofacigicioridepgendenicealtdn theighsence of .

a rgaunr%ismspﬁ@pﬁ?{ @gmﬁmgm@mﬁredmmﬂo%ﬁ%m&g'%@a&&@aractenzed by

aberrant expi; sion éﬂ gene or aberrant activity of a Mye polypeptide comprises identifying an
agent tHA{HREFEREE ﬁﬂ@@i‘é&ﬁhty of a factor-dependent cell when the factor- 30dependent cell is
contacté#Ptfthitremeoessanegsowtitfadtorddreemese mivodimentssacmathod ehtgstingeabdisorder

charact@.nriaz@ci)w@gggrﬁ@é@&pmﬁm@il JMY QNS ArAREIRRLAGHY Q& My RebngeRtide
comprlses |dert11§é§/ 1.29en at induces exg{% 5|on of aé?%crzr er ene under the control of a MYC

responswe promote G g an %qgl 5% geﬁluseoﬁngeej RUBRRE & 5‘%& 1“868?3?%21%9 a disorder

25 imnmne r{:%ponsc In certain instances, decreasing an immune response in an m(ilv;dual that is receiving, wilt
receive, or has received an organ transplant, or a bone marrow transplant ameliorates and/or prevents an
mmune response against the Transplant.

[0086] In some embodiments, the method of identifying the MY C Decreasing Agent comprises identifying
an agent that decreases the viability of a factor-dependent cell when the factor-dependent cell is contacted

30 with the necessary growth factor. In some embodiments, the method of identifying the MY C Decreasing
Agent comprises identifying an agent that inhibits expression of a reporter gene under the control of a MYC

responsive promoter (e.g. an E-box sequence).



characterized by aberrant expression of a MYC gene or aberrant activity of a Myc polypeptide
comprises 35identifying an agent that inhibits expression of a reporter gene under the control of a
MYC respongiygRERIAQiE" (€.9. an E-box sequence). WO 2010/025421@,@]:/6@%9%%9@5443
Exogenous MYC [0098] Disclosed herein, in certain embodiments, is a fusion peptide comprising (a)
a transporter peptide sequence; and (b) a MYC sequence. In some embodiments, the fusion peptide is
a peptidg of FRIePMBa RILASROMEr PERUUR SEAUANER VX REAUECE OPPRNE SO o r the
embodiments, a fusion peptide diScloSed herein comprises (a) a transporter peptide sequence; (b) a
MYC sedPiehatA5iyroba AL Laboceptide ules that link the transporter peptide sequence and the
MYC seifjt&t cBistiosarheremibaditne nts)dfidusiern: peptide d6 tepeptidsof Ectmuda(H)d tramsporter
peptide SeAUEnREEs MYE SeAMEACE: LOWDERID Ands MARE U ARSI LEaNsPOTter, Peptide
sequence and the MYC seguence. in some em pdime_ntg -X- is an amino_ acid. In some

emBodiMaE RS ES PSR HE SRS ARgH OHoAY h¥ay WP S rter P A EaE theans a
peptide Megperpwibdatpromdtespeptivalipentstrhtiowimbeonlisisnddissisesnintsonmeienipddiments, a
transpores pepligeds kbive ihsamerambodimemsdatansnorrLRentideVs d Adi4 8, iR.some
embodirgn%‘r}it,(s,o? trﬁncs%)qrt%r trl)(«feptide is TAT[57-48ti 15[00101] As used herein, a "MYC sequence” is a
MYC amino cufpeypt eygé)que'nce. In some embodiments, the Myc polypeptide is a complete Myc
polypeptili8st deepied hincgb meambauhriineststie Myh gblypeptide dsisophrvab myaipolppeptide
sequiengaddnspraei@nobotimenig.ihe WMVG is 5 MY dnisame esmbedirenisadhadMysenpolypeptide
sequence, comeQ[di es SE

IDNO. 1: . . | . o
w5 RGO EITEENVSE A RRVBEBVESSU 3B Yy BBl s MYC srsig Agen i
Y QQQGUSERSBIARS fpMyK bFEs np teml SpoRRsdtakPpdinaiyppeptide, an antibody, or a
FSLRGEiNBiG&a GSESTADQLEM VTELLGGDMVNQSFICDPDDETFIK

NIIQ Dg&g{&fgi%{%&%éﬁh}{%%g le%%nYegéﬁ%oRn% %%9%’#}%@1%‘% %Sag% ;\-!;Bgal i need thereof an

SSLYL SAAASECIDPSVVEPYPENDSSSPKSCASQDSSAFSPSS . _
LLESTESSPOEPER N ERTEETESSHS FEEUEDEBRIEAEVEKRE P35 RP SBRRSESGSPSA
G GH SKRESAB NI KRGHDAST QN YARABRSTREBDMY C Increasing Agent is a fusion peptide

YPAAK T 1 entl -a!_ 1 1;1 an ‘OhE OT More
RRNEL D e R DR e N KA Rt kL anbpdidy ) onc o
ISEEDLPRIRB WK e EHIRIeSEL (e RaEn G0 810N LorISRIS ORI ABA P FRTH pRMIE
disclosddcresein Aoy isésita)pdhifi; amcb(sing-M ¥ C AN some 3eahibodimehisqadusion peptide

d'%osq@@ﬁwggﬁm&%(@tsT&I{ﬁ@hgz Loﬁ[ﬂgs@)agﬁll\ﬂl\{sgri@ RN dividual in need thereof an

effective amount of a MY C Increasing Agent. In some embodiments, the MYC Increasing Agent is an

antagonist of a MAD-1 gene. In certain instances, the down-regulation of a MAD-1 gene and/or polypeptide
upregulates the expression of a MYC gene and/or a polypeptide encoded by a MYC gene.
0091} Insome embodiments, the method comprises adminisiering to an individual in need thercof an

25 effective amount of a MYC Increasing Agent. In some embodiments, the MYC Increasing Agent is an
antagonist of a Mxi-1 gene. In certain stances, the down-regulation of a Mxi-1 gene and/or polypeptide
upregulates the expression of a MYC gene and/or a polypeptide encoded by a MYC gene.
{0052] Disclosed herein, in certain embodiments, are methods of treating a disorder characterized by an
over-expression of MYC or an excess of Myc polypeptide activity. In some embodiments, the method

30 comprises administering to an individual in need thereof an effective amount of 8 MYC Decreasing Agent. In
some embodiments, the MYC Decreasing Agent is a small molecule, a biologic, a peptide, an antibody, or a
combination thereof,
[4093] In some embodiments, the method comprises administering to an individual in need thereof an
effective amount of a MYC Decreasing Agent. In some embodiments, the MY C Decreasing Agent is: an

35 agonist of a MAD-1 gene, a MAD-1 polypeptide, or a combination thereof. In certain instances, the up-
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embodiments, a fusion peptide disclosed herein comprises (a) TAT[57_481, and (b) c-MYC. [00103] In
some embodiments, a fusion peptide disclosed herein comprises (a) TAT, (b) a linker amino acid, and
(c) c-MYC. ln.§9MmeERkpdiments, a fusion peptide disclosed herein compyis mggﬁHgSSO (b) a
linker amino acid, and (c) c-MYC. In some embodiments, a fusion peptide disclosed herein comprises
(a) TAT57481, 35(b) a linker amino acid, and (c) c-MYC. [00104] In some embodiments, a fusion
peptide disclpset hergin. further.comprisesat asl ARe.A0N0 Gl seAYeneR Matfaglitates
purification of the fusion protein. In some embodiments, a fusion peptide disclosed herein comprises a
protein B PRI HSEHS dMeft§e % fusion peptide disclosed herein comprises a polyhistidine tag. In
some efiffEdiments; erfusiorepephlide disdlosgdife reinivswrprise srandgpitcp e tagd thesaifim
5embodifeRls . AdHRIoN, @W@@%Q@Qﬁ%sﬁgeﬂ?fﬁE&xﬁ@&iﬁ%ﬁﬁeﬁt@@%@iﬁé%@%&ﬂ&zﬁ‘ﬂ% tﬂ@xﬁ:@ﬁﬂ@e tag. In

' isglosed herein comprises a 6-histidine tag (SEQ ID NO: 3) and

some embo | ents, a fusion, peptide ] g

2 V5 etdP LRGBS BB s e O YA R SYGHERE el M ome
embodiRrerissinhé shstidinvxtdgy 8B D NEi3) corpisedthembqaeibedtHidil it (SERHD.NO: 3). In
some eghodimentss aRishicingdas 10isvaddedfo.adusipn pateindisciosed-barein iy any suitable
method Some qdnﬁt%%dirpent§.ﬁa TAT-Myc %?{y(pegtide sequence is cloned into an expression vector
encoding a p%cfylﬁ—?fs-t%gﬂ%@g%leeeerlﬁ%)oe imen s,'ai%&’l‘f/histidine tag is added by PCR (i.e., the PCR
primers|88thbriseonprnpaibngats e indited)n (DO roahdividethey ensidirpeMisC artfthsionMeptide disclosed
herein fusthescamprises:adileast onenpieieibpiach bt some Bhladimeants. 1A fusianpeptidadisslosed
nerein SOMAIASR AN.ARIoRS (agh (N SIS EMBRLIMSNER, A2 RLSONASRIGS izciased herein further
comprises a V5 epitope tag. In some em odlrﬁeﬁts, t ‘:"\7%1 ag comprises the amino’acids:

GICPIPAN PP STREE RSO Y 2y ni sl Embifians stadsvBabsi coripiis 85 tmetairino acids:
IPNP LL£ L SEQaAD I s i shne, ambed ments CaoMbs t@giscanldad e a-fusion areiaindisclosed
herein hy [ SUIL. method..ln some iments,.a TAT-M lypeptide nce is cloned into
o e S oPaR (L. tho
PCR pritiE & e8Re s V5 dteeheayhioororiimabie erfsEemimte s arHinie atigeiarein the D
formatiohsiamsamaembadimnenis;stheramino acids are in the L formation. In some embodiments, a first

p'ura'ity{&f%ﬂ‘iﬁ90?;9gﬁ@&&fé&@%ﬁi&%@ﬁﬂQﬁh@mn%iéﬁﬁ%ﬂ%&@}!@%%%%é?gg% kfprmgtion. [00108] In

some embodiments, the MYC Increasing Agent comprises SEQ

MRKK IR ERERAY e RICF PR BN LR RIR IS DYDY B B-cells and/or T-cells. In
PYFYCBEEENEYQQOQQBELQRPARSEMNYKKBELL PPRPPLSESRRSGA (HSA), CD40, CD6Y,

LCRPS¥MAMINETER NB%@%-%@I@Q% VB ELLGRRV to non-angrgic B-cells, In
FICDPDDETEIKNIIQDCMWSGESAAAICLVSEKLASYQAARKDSGSP

NPARGESVAETEE) VYt A RSB BP A BIRFOTRIBS S SPREER & 4 cxpression of IgM,
QDSSAESRISDSELYSTESSPOBSPEPUVHEHEETPRTTISEDSBEEQEDEES (B7-2)

El DVVS{ME% @Q&B@&%&Eﬁ&éﬁ%@&é'ﬂﬁ%ﬁ%ﬁ@ DikoYdeKERGHMRLH @Hberrant expression ofa
NYAAP}%%{RKDYP AKRVKLDS{ LF\F}S ISNNRKCTSPRSSDTEENV

KRRTHRNVE ERORRNETKKRSFER PERAGETERBRAKAT R g fAagent that reverses anergy in a
Y128V GAEE GrersEEDIdRIKRRECHIC PKEEDL RKGEINBREEGKEIPS8ENPLEBEESTRTENAHHHH.

gene or aberrant activity of a Myc polypeptide comprises identifying an agent that increases the viability of a
factor-dependent cell in the absence of a required growth factor. In some embodiments, a method of treating a
disorder characterized by aberrant expression of a MYC gene or aberrant activity of a Myc polypeptide
comprises identifying an agent that decreases the viability of a factor-dependent cell when the factor-

30 dependent cell is contacted with the necessary growth factor. In some embodiments, a method of treating a
disorder characterized by aberrant expression of a MYC gene or aberrant activity of a Myc polypeptide
comprises ideniifying an agent that induces expression of a reporter gene under the control of a MY C
responsive promoter (e.g. an E-box sequence). In some embodiments, a method of treating a disorder
characterized by aberrant expression of a MYC gene or aberrant activity of a Myc polypeptide comprises

35  identifying an agent that inhibits expression of a reporter gene under the control of a MY C responsive

promoter (¢.g. an E-box sequence).
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Construction of a MYC-TAT Peptide [00109] In some embodiments, a MYC-TAT fusion peptide
disclosed herein is constructed by any suitable method. In some embodiments, a nucleotide sequence
encoding a M¥%Gafvisiusion peptide is generated by PCR. In some embegdimiantagasanyard primer for
a human MYC sequence comprises an in frame N-terminal 59-amino-acid sequence of the TAT
protein transduction domain (i.e., RKKRRQRRR (SEQ ID NO:6)). In some embodiments, a reverse
primer for a human MYC sequence is designed to remove the stop codon. In some embodiments, the
PCR product IS cloned into any suitable expression vector (hereinafter, p-TATMYC). In some

embodi g ression vector comprises a polyhistidine tag and a V5 tag. 10Assays for the
|dentifickfi®¥ d?lﬂ@}@hiélﬁ@ﬂ%ﬁ/&ﬂé@yﬂ@@l&@]ﬁ&@cmm&Iqerr&mrftﬂm Ger&impnmisopintents, is a
method s@:ﬁd@kﬁ%@“ﬂ&’t@ %ﬂvﬁg_?é“gqﬁéﬁ&ef QNGLERSARKINLIR 3B 68ln %E;ﬁﬁfé@d'l RslARGeS AAYENt that
rev?rses anergy in a B-cell mcreases an |mmu e respon: d/or increases the viability of a cell. In
cerfain instances, an agent that revés%oégr&’n%rg%/s’l iliﬁu%eg Ufdtes 15MYC (e.g. a MYC gene
and/or d00R% é@ﬁpp@m@eﬁﬂ[@mﬂms@ﬁﬂédémﬁfé@ﬁﬁém@n ampthed D Ritdennfyingatidigent that

reverses.aratgyin a&\zﬁ‘@%ﬁcﬁ@ﬁﬂ@r&ﬁ@%cﬂ%}x&miﬂﬁl@aﬂ&r@%{ﬂ AbedipBreelisiudth armeent; and

(b) followg}gfentacéllrég }n e pl ug%!g dl%e%sll htheea %”{g getetcgngfﬁnd/ r measuring the level of
expression o one of more cell Surrace markers l()e 8 I surfale‘markers the presence of which is

indicative a non-anergic cell) in & g@iitEdROYEe f%@%’?%‘ﬁ%ﬁ%’éﬁm the cell surface marker is
Ig\y IgMastgMBE, BMC@D%H&%@EZ@n@B‘%AMM@M@,aﬁiﬁﬁ&}/]@@%@’l@ﬂ@h@@&i (B7-2).

[00112] In, certain m%qn es. the e kes ssion of IlaM, laMa, 1giih, B22 D21/35, CD23, CD24 (HSA),
CD40, CD E)6(‘39(?I %D Oand%orcnO %C%&o Sunee f\?vog re%% atedgfn gﬁ%}é)ﬁ: %mcnécisv:%/hen compared to

non-andPGIOB SIS el REP AT TS 1858 BRI SR P RAGH Gy NERSHEincrease
in the expoestiondbehdg i, sighd amlgiin B2 2GR &3 hpkdd 237 D24 kSAh diéhts GD69, CD8O0

andlor GRRGR7:2):A00A3LIn sme.chpdiments, ampthad atidentiing an agent that reverses

anergy in a B- “cefl comprises identifying an agent as an agonist of an immune fesponse if expression

of &celllQHALEs HafREFe-Gprdg Gl ATBHFTE g s A OIS T BFP UGB S alSABE cBlhpdiisa vith an
agent). the domecdmipodimentsnekpressipohpkatide keguriac dmmarkemsotpiagy thtad;opdgparaiidsB-cells

(when CQ/{JQR%[%& s %Sﬁé% 9&9%@&%@&@&%&9@9@@@%%@?@%%&@ I RaHLA00 (e.g. at
least 10%, 15%, 20%, 25%, 3 A) 35%, 40%, 45%. 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,

8606, 8794C BRYBCRG1Ee 5B E70R LG50 E64, 97%, 98%, or any other percent from about 10%
to about 100%). In soMEFEMYDENRERES IPression g A ddlixirfac@mamnepigupregulated on

ilgg?g/f’ﬂfd B- Ce|”5 (Wg?@ @@@%@@@A@%@W&%@Qﬂ@@%@mﬁwmm %bS%Et gg‘;//o tg %BOUt
o (e.g. at least 0 0 0 0
3588%, 90%, 91%, fz@Réiﬁbé%éG%%@A%%E@%%r@%%%%%F@e%ﬁ%%n%@bout 30% to about
100%). In some embitifdehqtd Vexpresdiohlof SEEe PRI iR Bk ey iy iprégiNEfed on activated B-cells
(when compared 26ssW@@ﬁi@A@ZMB@sWUﬁM@@@%@@AE@W@&eg@mQaﬂern on anergic

B-cells) by about 50% 5%, 80%, 85%, 86%,
87%, 88%, 90%, 910 Ltgi%g ggﬁéfgggg‘gg/ﬁ %@Eﬁ ?ggf)&/g Egé a Eher percen@%m about 50% to
abdut 100%). In som?&ﬁﬁé@?ﬁ@ﬁ@%ﬁﬁ%@?&ﬁ%ﬂ&@pﬁwmﬁ%ﬁf ¥Pté§ulated on activated
B-cells (when compaved kxiheraxpressior patterriar atergin BreaNx Ry syt Q%6 to about 100%
RRNELKRSFFALRDQIPELENNEKAPKVVILKKATAYILSVQAEEQKL

ISEEDLLRKRREQEKHKEEQERKGELNSKLE.

(00102] In some embodiments, a fusion peptide disclosed herein comprises (a) TAT, and (b} ¢-MYC. In some
30 embodiments, a fusion peptide disclosed herein comprises (a) TAT s 57, and (b) c-MYC. In some

embodiments, a fusion peptide disclosed herein comprises (a) TAT|s7.4), and {b} c-MYC.

[00103] In some embodiments, a fusion peptide disclosed herein comprises (a) TAT, (b) a linker amino acid,

and (¢) ¢c-MYC. In some embodiments, a fusion peptide disclosed herem comprises (a) TAT 4.5}, (b) a linker

amino acid, and (¢) ¢-MYC. In some embodiments, a fusion peptide disclosed herein comprises (a) TAT:s7.45),
35 (b a linker amino acid, and (¢} c-MYC.
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5(e.g. at least 70%, 75%, 80%, 85%, 86%, 87%, 88%, 90%, 91%, 92%, 94%, 95%, 96%, 97%, 98%,
or any other percent from about 70% to about 100%). In some embodiments, expression of a cell
surface marker is upregulated on activated B-cells (when compared to the expression pattern on
anergic B-cells) by about 80% to about 100% (e.g. at least 80%, 85%, 86%, 87%, 88%, 90%, 91%,
92%, 94%, 95%, 96%, 97%, 98%, or any other percent from about 80% to about 100%). 10[00114] In
some e[abdiments; armetihedtofidentifpipgdniagert thatinduehse scamergy ariasBese intomgeiises
identifyi uma&%@ﬁm&%%%a@ SrAndmmynsIesense axaiession Alasbatacr.rarker is

downreﬁ?Iate . as compared to a non-anergic B-cell not contacted with an agent). In some

embodi E?*ﬂ§°€5?b‘?é%§i?§ﬂ‘%ifl éﬁ%elrr %‘t‘}’r"%‘é‘@bﬁﬁ’éﬂ?&s@ Gsitnrsgifsdictey! %éeab?ﬂlaafﬂé%f foa
non-anecgibiBidied wgticemactetoditiesn afeht) fyihkalidckied lorabouhi08aiegioat teash 1096, 15%,
20%, 2504, 3060 3 A0 50200 105500, 6050 6300, 700 6 OO 1380 B0 726, BBY%

90%, 91%, 92%, 94%, 95 0, 96%, 97%, 98%, or any other percent from about 10% to about 100%). In
some eRBOdii: Bxprdsstir gisl s STACE TR ﬁél&&%ﬂ?é@%ﬁ%@&dl%ﬁ) ‘ad T Parelt8ca

non-anesgic B-cell not contacted with an agent) by about 30% to about 100% (e.g. at least 30%, 35%,

40%, 4 (ﬁ?ll%gléom /81}’1%9({%’1691%5%}]2 Q%dglgoé’g Qi%’-’h%ﬁ&escg%/ 011185%1{96 éMdI%QI‘(&’ %%%?st%@ta%d'%

95%, 96%, 97%, 98%, or any other percent from about 30% to about 100%). In 20 some

embodifERED %r@éﬁ@ﬁ%?%ﬂ@e#%‘tﬁ*f&%@%ﬁ@r(m%%a?a{ESO@ejl@gdéﬁﬁ?ﬁa?éﬂs?g‘ﬁe g
nonraney gid-eellfagécpntaatedcsid a&ﬁgeﬂﬁhbytﬂmatrﬁﬂ%tmabwteﬁibﬁ%d@rg adkA8asty60%, 55%,
0%, 6908, 100 1500 8000 0001006, 0126, 82063006, 3196 3706 94261508 A0 LR6, 986, O

O
any othg ergcent ©om about 50% to about 100%). In some embodiments, expressmn of a cell surface

marker %ﬂmﬁ?é@@&ﬁeﬂi‘é@ by PESHFarda ?G%W%ﬁ@?@ﬁ% 2R8It RS with an agent) by
about 7(f166] abauit ka0 iecgtsal osish PETOVIREX:A3056n B5cB6%nB7%:, 88Yen0pAE:B1%, 8206,
o4 O3] e%a?Mas?%os?&{&g&x&tﬁs@w%ﬁ%ﬁl&ﬁr@mg@ys@p%& ARaHLIA0U A serme,

embodiments expression or a cell surface marker is downregu ated ( as comp ared to a

nott-andigirBeebfiebciusrideiat Withearoapents by ZEPEts 1o saBE I Tonsens. gfh%YPe@%t 80%, 85%,
86%, 87F%0n31386 11RQMIN0 104sO2HER19¥Ph,1 98 %0 S DGILLATIH (O 8Y0Inciomr yiothéinpercant Yiiowg about 80%
to abOUE&QQ"{Qg ﬁQLQﬂ&&?JI&@ p90e cA1RoHime RSy 8. methoshef dashiiving, AaRNL thatdeygrses

allergy in a'B- ce further comprises comparing (g the level of expression of the cell surface marker

observesignPpIsiaisclorshsrsie B S EREmi G b Raetg e s hlafyshthesRidgent o (2)
the levelqgfiael sultace imatkesxphsenieddnracotiiph b senie embedimdnts;tthe\tont 6ldddadgivrality of
an%glclfﬁﬁ?llg npt p@ﬁ?%eegs\% nggeaag@pge(ﬁﬂ\qg)lm] In some embodiments, a method of identifying

an agent that réverses anergy in a B-cell comprises obtalnlng an anergic B-cell from any suitable

source @odog mﬁ{%etgbﬂﬁlgaggs éh'eaetma}oaquimm)o RredHse- Ispopg@mbodiments, the dmmo acids
2010/0%42&9@?6&&%@@9&05&@&@%@6@@%; aluridith ofl ofiidentify ingiahagdnhthiatreverses

anergy in i E@g}gﬁ@r&@r 1588 phiaining,an anergic B-cell from transgenic mice with the phenotype
BCRHEL In Certain instances, BCRFIEL mice express_a mature B-cell receptor (BCR) for the

antigen HBHEYY 1586 sPRARABES) e DEH GRS eI REFBER DN dominant 13CR on the
B-gglls of the transgeviRNRIRRQRRVIRIFFRISIAINEQQPEHEMINISE BUNGINADLYEX|HEss a transgene for

the soluble form of H%F%B%%&QPIQ 6@%96@%9?9@@&%%@%#&@?@%8 is operably linked

to a metallothionein promoter. In certain instances, the exgosure to soluble HEL induces anergy in

B-cells. U.S. Patent Appcaibh YU SURODO8HAE #0758 eference for the
methods of constructmgM@MﬂEmm%MWSMWHKMWWWS the anergic

B-cells are obtained mﬁaﬁﬁ%§E¥%‘§L§RR§;§%@W\}W§@%S@E{%@W@natlons thereof of

10the transgenic mice. [00117] In some embodiments, a method of identi |n an agent that reverses
andbgy in a B-cell corPIiSAE S Pim SHEOP RERLH Y e Feval o gfu‘one or more cell
surface markers (e.g EOD8HVEKRIPAFCHHRIHGRARS G i8KiRY shid/oKRedEsSuiEgthe level of

expression of one or Wﬁ%ﬁ?&ﬁkﬁfﬁ% mq&@r@ﬁ%@@[ﬁ%mm%@y%wof anergic B-cells

(e.g. a control, or a pluralit of anemlc B- ceIIs 15fo|lowmgycontact with an a Wlth antibodies to a
cell surface marker (&8 BRIByALRDQIPELENNERAPKVVI KK
YILSVQAEEQKLISEEDLLRKRREQLKHKLEQLRKGELN SKLEGKPIP
35 NPLLGLDSTRTGHHHHHH.
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washing the cell culture (e.g. rinsing) with buffer (e.g. FACS buffer) after contact with the antibodies;
and (c) detecting and/or measuring the amount of antibody/cell surface marker complex. In some
embodiments, the antibodies are purchased from a commercial supplier. In some embodiments, the
antibodies are generated in-house. For methods of generating antibodies, see Kohler et al., Nature,
256:495 (1975); U.S. Pat. No. 204,816,567; or Goding, Monoclonal Antibodies: Principles and Practice
(Academig.Rress, LP8G)y Ward rialie Nature 341: 544-546 (1989); Huse et al., Science 246:

1275-1 9); McCafferty etal 48: 552- 554 (1990); Clackson et at, Nature, 352:624-628
(o0n) T R S A B aR i St e P R SRS B S 2
hi some&iipbdientsheduanEuiurelsstife rsttaes Srerdinaaniy thie dofdaet pyrRdEhe saneisisdibs. In
some embodimentseibedantitgdydssiaatenicalyrlabelrd Madiqegrlirbeleshflvosepheiedabeladnar

biatinylated.. In some embodime the fluorophore is, flugrescei in i t ell surface
e B R e R R T R olB
quoresc‘é’ﬁE‘eeWge%%by‘, TERHITE BT EPD3EBPYN MiEFosEysdadpragsedaraee Plbstirorr®esdnance,
infraredsspRGHOSARIAL R MORA G LARYIndOQd 8 ks eprakagimenishamathed affdentifying an
agent thalieveses.ansigy.in & Breel comprises. 30delectin andior measuring ihe Jevel of expression
of IgM. In some erﬁ]go&llments, detecting And/or meas ring the evel of expression ongIgM comprises
(a) contacting a cell culture (e.g. a control, or a plurality of anergic B-cells following contact with an
agent) witkhanrantiganeRigeddbl yfakanperiod of time sufficient to allow the antigen to bind to an IgM;
(b) WaSRiQ,Qr%QF ¢ Il‘e(I;uIture (e.g. rinsing) with buffer (e.g. FACS buffer) after contacting the culture with
the antigen; and %)7 o%iecting and/or measuring the amount of antigen and/or 35antigen/lgM complex.
In somd ¥HibHiRskred hererattieiakitschiptiiyatads rrsdmdad pedimensaghe dellreviteneistiyriner
incubatedswithh & Beakkenhawag anahiniy fordxelimdhein BitRiMarkete). S réPon¥ &hd/or
2010103542 ECMISRAR010051143 embodiments. the Blofin Marker Is avidin ot stieplavidi In some
embodiments, the Biotin’Marker is isotopicaffy- abele , ra |0-Iabeslec?, fi r%lp orcee-ia eied. IR some
embodiM&ktée-tha Mibrephorslie pidroreyimifidh certain instances, the IgM/antigen/Biotin Marker
Comp|emdq@?@b&%@@i@&n@a%&b[&ﬂ&%%ﬁ&h@éﬁﬁﬂﬁfﬁl%\(@[ﬁs ERIG if U BLeICaRGRises (a)
microscopy, confocal microscopy,. microarray scanpers, sSurface Plasmon Resonance,.infrare
oot oo O e Y e s e e S

that revBSRESHNEHES e AN Eatce i ide doadtectimr iy of theasuarig el sudyes Birkspiessiot of IgM.
In someermbodiments. geieatingrans/oimeasutingrihiealeveat ebiexprassionatdgMmcemprises (a)

coptacting a gell culture (e.g..a control, rali rgic. B-cells ' t with an agent
i an B e T e B B i e oy
washind- e dellélandrer (d3§01iRSiRky) with buffer (e.g. FACS buffer) after contacting the culture with the
antigenjanatz{e) d@taﬁtiW/ar_em@a@gr&n@ﬁk@uﬁzgfwumgm%mgm%m/@s,@Ejig@nmwl(ggmalex. In
some e i cultur ted with dilutions of antibodies to the antigen (e.qg. for a '
period c@%@ng’e su i’ilcésqrﬁgt%nal%v%[%%é:%r??gda%ﬁg nlIl tetglf e al "it?g%éﬁ ﬁ n"”’gg‘}ﬁg“é%‘%gg}f’ﬁ%% s, the cell
culture & tiEaBASHGh I BTy FoREECaPIHE ahfitistiesgnsoicem sdmemdicisimseel culture
is washedigeigieNnsagvyihioutier (5. (EAC S buffgrs aliereentast svith the ok spim).

00113} In some embodiments, a method of identifying an agent that reverses anergy in a B-cell comprises

identifying an agent as an agonist of an immune response if expression of a cell surface marker is upregulated
{e.g. as compared to an anergic B-cell not contacted with an agent). In some embodiments, expression of a
cell surface marker is upregulated on activated B-cells (when compared to the expression pattern on anergic
30 B-cells) by about 10% to about 100% (e.g. at least 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%. 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 86%, 87%, 88%, 90%, 91%, 92%, 94%, 95%, 96%, 97%, 98%, or any
other percent from about 10% to about 100%). In some embodiments, expression of a cell surface marker is
upregulated on activated B-cells (when compared to the expression pattern on anergic B-cells) by about 30%
to about 100% (e.g. at least 30%, 35%, 40%, 45%. 50%, 55%, 60%, 63%, 70%, 75%, 80%, 85%, 86%, 87%,
35 88%, 90%, 91%, 92%, 94%, 95%, 96%, 97%, 98%, or any other percent from about 30% to about 100%). In

some embodiments, expression of a cell surface marker is upregulated on activated B-cells (when compared
26-



some embodiments, the antibody is isotopically-labeled, radio-labeled, fluorophore-labeled, or
biotinylated. in some -embodiments, the fluorophore is fluorescein. In certain instances, the

antlgen/antlQg;g)i[ﬂ%ég‘{zhgM/antlgen/antlbody complex is detectable and/%m%a?lg in any suitable
manner (e.g. HPLC, fluorescence microscopy, confocal microscopy, microarray scanners, Surface

Plasmon Resonance, infrared 20spectroscopy, or autoradiography). [00120] In some embodiments,

the metpd JUTheL RRRHASA ARIEKINGING R asRReR OLABNPT MAasY NG amaut glingdaheled

antlbodﬁgoro a complex formed between the antibo Sgﬁan the HE ntlgen In certaln mstances the

HEL an é’n?aﬁhéBé‘ygécfhﬁ%’x%"/ﬂMt%‘Yé ahé: easiranten sy S SEHFEpLC,
fluorescémoetmicfoScopppedifdtabmicne scopyinmic;capreyiscannesk sStxfacerRiasman@biResonance,

infrared agg@g@r@ﬁg@ﬁ%&ﬁ@%%ﬁé@%%@%&@%@&'&ﬁ &J&Mg&@%elﬁ%tm&#ﬂ@l%ldwﬁ%@ﬁed

herein, in certain embaodiments, is a me é) r%rgog& that induces egﬁl activates,

increasd&Edt Hepilments) A Fﬁr‘ﬁu%?e/“réggﬁ?jﬁéé’ ﬁq ’§o fents; themethdt bdhitises
identifyingcancagenithatbraplfates anaioOalgirentsecytbbdnecfun ctipasithe G ydkingaSupplenienting

Agent' )uﬁ@%ﬁ%ﬁ@d{h&%&%@@ﬁ&l@@u@gﬁ@Bzﬁfﬁ}e&ﬁ@%%%}@&Q/&{ﬁ%l&m&{‘iﬁe?y%'@&1@95?%%0@()@6
factor- deop%ndelrbtogegtl incr ase 9n sthe vighility of a cell. In certain

mu d/or increa
instances An agent fit rep 83%’086%;521/& /‘Eiy?toki %‘hﬁ%(f’o i a?%ct%? g%én%ge/ﬁtoééﬂy
up-reguldkesrriyee (e 3@“”%@9?@@‘1@%)6{ Myc polypeptide). [00122] In some embodiments, the
method [@Olﬁ@ﬁﬁ@&ﬁ@é&&ﬂﬁﬁﬁﬂﬁ%@n@!hﬁ@@ﬂ&ﬂ@ﬁ@h@%ﬂ@ﬁﬂﬁﬂ%@@@r@&%@?ﬁ%@ CEEIREITEN))
followmgdcqr@\a}ct%%e cell Wl%@he z%gent detectin and or r@gsaosurl agg cljg'fvel of Fﬁnansmn of the
cell culture. 0B84 TBETIY fﬁd@)ﬁgﬂ A Sone embodiments, the method
further CWMTASERIE &neify sepeaaradierims- ar@gt@l%mélgaw@m@ﬁﬁﬁ@ AOessir, Hotond Agbedimertswith the
agent, tb@ﬁ@&h@mnweegmma&é&g 1a8ceempaned (@@a@@ﬂ@p&%%%&%@g@ with anagert). In

some em\ dlmen L |ﬂ}gﬁga act WHA) ﬁegl ofﬂt%%ci%la/igé%r??gp%g hgl%)c % 2to a cell

culture not con#acte d with an agent{suby abo o about %Ieas‘t 0%,
2504, 30963886, HG%! WE0H "5096°55%, 80063 BB 709575096, B B9 86¥ 8796, %%0190%
91%, 9284y, AU REYUd 96 %H 097 U598 % o@r1amy oih espespentihent &Q@#étsl&%f@oab@ewfakgﬁx%}}cﬂn some

embodigepia{oliawing ﬁg%@s%%&)wg%hae paehbihecell Hlee %Salﬁvxfbcen R e

culture not contacte an agent %-t0 about 1 g. at fe 40% 45%.
50%, SS9SUBHYY 65862178854 395045 B0t 848, é%‘%%%@/é%s%%gé%ﬂ @i‘% 8@%0@5%4%%9%5?60 96%,
97%, 98%8, 01010 an%k. ottter jpercent, e e r80% tayabioutpiediol some @mbasiments) following

coptact wm m@gﬁakm&@wM%m%%&%%m&@g@%@@ gel 9&@1&%& sqgﬂtﬁ%}g% with an
agent) by about 50% to about 100% eg at least 50%, 55%, 60%, %, 80%, 85%, 86%,

87%, 8895°BOOLCTIHICEI] B ARG %@%%ﬂb‘é‘é%%ﬁ%{wbﬁ?&ﬁﬁé@r& 8t SB6ut%0% to
about 1068 3it, %m@@m@mmxgmmr@%@m@mmﬁ% agemitheccelycuthergerxpanas (when

compargghip f4el Mur@o@@t g@ﬂﬁ@&éﬁ@d@m&é%@&%@m @Q%HZ&%&&@QQHMH%&@&@ gt least
70%, 75%, 80%, €5% 86%, 7% 8%, 90%, 91%, 92%, 94%, 95%, 96%, 97% 98%“ or any “other

percent FSATEH %Dfdb%ﬂt%n%& O ALY B AR S e AR LB A Mt RS ent the
ceRTultupéeeigiandSo(Ritert Coniphred to Widel 18ultife. AbHcdIHabtée With 8¥agenty about80% to

about 10@%fxg 78t/ %Mpf@oﬁﬁ%,S&QS/%%Z%%%/%%@OQ 520,98 %A Maarke? b R lar0a 98%,
or any other percent f om about 80% t bout 100%)..20100124 S em odi s, a method of
Ffl E ]g it Zv %1 E}y cral)om TOO@}

1 tach i
identifyi ggan ag Gl e 10 g hal [?éleli G e anafogighacrﬁ d ik o %ﬁée.n)a % 10 abourt (kg at
st 80%. 85%, 86%, 7%, S85%, 50%, 91%,925%, 94%, 95% 9%, 97%, 98%, or any othor percent from

about 80% to about 100%).

30 [00115] In some embodiments, a method of identifying an agent that reverses anergy in a B-cell further
comprises comparing (1} the level of expression of the cell surface marker observed in a plurality of anergic
B-cells following contacting the plurality of cells with the agent to (2) the level of cell surface marker
observed in a control. In some embodiments, the conirol is a plurality of anergic B-cells not contacted with an
agent.

35 [00116] In some embodiments, 2 method of identifying an agent that reverses anergy in a B-cell comprises

obtaining an anergic B-cell from any suitable source (e.g. a human, 2 mouse, a rat, or anv mammal). In some
7



function further comprises comparing (1) the level of expansion observed in a plurality of
factor-dependent cells following contacting the plurality of cells with an agent to (2) the level of
expansion o{‘% g 3 some embodiments, the control is a plurality Ofﬁﬁéﬁgﬂﬁﬁgﬂﬁm cells not
contacted with an agent [00125] In some embodiments, contacting a factor-dependent cell with an
agent that replaces and/or augments 25cytokinc function results in the expression of MYC being

ORI PR RSION RS LIRR 80U AN MG esyls . fragrepsaiL el hat o

not require a cytokine for viability. In Gertain instances, t -regulation of MYC resu

factor-dBBEHEERCL RO FANBTBIENET I thePhpReeetiita citdkind ?ﬁr@@}fawnﬁeems thise
up-regutapess ofiMNIC BesiltsintiacioRiépendent cellsithatidonatcuideigh apaptasiairingeabsence of
a cytokingy 30RO RSB @MRANMEDS ot REILdensRdantcalls.amivmpheid.gells (i.e.

derived from cells of the lymphatic system). In some embodiments, the factor-dependent cells is, by
way of HBHHIHH G eRaThianiees: f‘”’ ‘Eeé"}“bi Syrm of Ly Inypeygain inptances ipegxprepsien of e Hly - (| 1
1-/-, IL-12ubgeor ampadiybingdons tirsribofiimeo menemb ddisrent spthectactoredependentidati s Bre

derived;fram a.664 Jinesselrcied. f%théﬂ PNEO RN NENHING/GAMRIE 12 RER, JARIL: ATHS; B13;
BAF/3; BALM-4;B i’_ﬂ’%drs 35CT6; CTL44; CTLL- } AO D36;Da; DS-I; Ea3.17; EL4; FL5.12; HT-2;

IC-2; KilE3FE RIS SR T BRI SS PUBE MEh  MERST A1 foh e R 8o {5 e 3; PB-1;
Pno; PTuksiRBirebs ar8htapyv® M@W@Eﬁ%@mﬁt@ﬂ@@%%%@eémm PEOIRBSsTHA 88 of
TALL-103;thksdentMiRe; TS1; UT-7; XG-1; Y16; or a combination thereof In some embodiments, the

cells ar d from CT or BAF/3 cell lines. 100127 Dlsclosed hereln | ain embodiments,
are mengg{%%doen? ?y%g%%nﬁlggenﬁlf %ln%!b n%/a raﬁwf]er}}eartegv\{?\lﬁ ‘metlg% &Ewm(?ﬁm 'Cytokine
InterferifRieAyeriny/ e sraing Whgﬂavﬂéeée@@g}ﬁ@kﬁf@%t@ﬁ@ﬁﬁg@i&g@ﬁp@e@e&s@aﬁmim@@mésponse

and/or depepsesihRwviablityiofk saallil seMe-combodiRRALS: abeomﬁ@mmmmm&e@(e% contacting a
plurallty of facto (2 qrunt ce IIs Wltf}a reqcug ég Wth factog suc th cell ¢ turﬁfgexpands (b)
ty 0

contactlng ﬁl{les Iy ﬁjrzllty of factor- fide ‘ﬁ%“é‘é 1S Wi um (3ezn -1 oIIowmg
coﬁ%act.f@g&qw*é%mrﬂaﬁﬁyﬂeﬁfw%% f-em%fo%%me?ﬁ& AEFEISE Cersenitre: tﬁéﬂagb@sttod“é»?ééhrﬁ@) and/or
measuringihe evelinfexpapgienhaidhetal fulture. Fb@:&@@ﬂf&&iﬁm some embedimaots:ihadngthod
further %&ﬁh&rﬁg%ﬁdﬂ?ﬁ%ﬁxﬁ%oaﬂeaa%%ﬂ%%g tgoé”%ép &”%«%?E‘é&! follqwing comtagt y ‘i? the agent,

the cell culture contracts % as compared to a ce ture not COI’]t cte with an agent). In some

embodiATERPSIFIHE RIFGEEhEERSE hAPIREcR) sprdifs- & ﬂ°€l§| firhodRRiEcte: RpHkicO ApeFEEts &'cell
culture natseoniactethwith anagepiriyodboutd BUhite abou200%8 @495 atdenst 0% M embodiments,

follgwing eQnigat With 41 RASRLIE celici Eé@&&%%@g%%&%@é{%@@éﬁ?@ﬂ%s@ ¢all culie ot
contacted with an a ent(6 }/Sabout 30% to abo at least 30%, 35%, 40%, 45%, 50%, 55%,

0% (e
60%, 635 HFOWL 78 ‘B BE §‘7'@/1?%%3%,@6@12%1%9@0}4‘@&@’8%5%1 P 58806, or
any othéfparentGransabout 30%0:to BB sa#-100%) Y In e armbollinhdiits, fEARIRETOoMEctWith the

agent the Call 2OeuliHig %BH&@%&M&%?&&Q&E‘ RRBIQ A EHIUR DAl LANIRRIGH itBaR Rgent) by
about 50% to bout 1000/ t] ast 50%, 55%, 60%, 65%, 7% 75%, 80% 859, 86%, 87%, 88%,

90%, 9 f"@ o ‘“@1{3/% ’e 550G %04n S895 BPRINP ST p AP HORTSBERIPERE S Bt 1009%). In
sodite e&n‘k@tﬁrﬁem@fwﬁd@bﬁi@immmmﬁhesagentiﬁréleeﬂtmhwﬁe%mﬁwm%wmmo}mgamd to a

cell cultyre.pat cantaataghwith aR-a9ambR Y. Ak K% tanbomt FQ0% (8. Atd8AstiP¥mmmY%e. 80%,
85%, %{O ?“{b % 90%, 91%, 92%, 94% 2595%, 96%, 97%, 98% or, ar}%gﬁher percent from
7

about (18@5715’8 Fﬁ’%%’%%l’%m%* %“m‘é% léos?oﬁg nﬁf?m%% act f?'i e agen the cell culture
contracﬁécmfﬁéwc@ﬁ‘ﬁ%}rw%o&@érl elinivehetrepintacted with an agent) by about 80% to about 100%

(e.g. at [eastsBRuBE%n 86 %G Vou B850 B0 940002 B4R 9880 1263 97 %c&&&@isaﬁy other
pet:%enterm about 80% to abgut 109 % LOOlZQlijpgﬁome emb OQeQ];[S ge{gc%thod 09f identi |ng an

ting and/of measura}% 1 18 Fesiod O Some em ng and/or measu
agent that t thatreplaces and/or augments'cytokine
the level of expression of IgM comprises (a) contacting a cell culture (e.g. a control, or a plurality of anergic
B-gells following contact with an agent) with an antigen (e.g. HEL) for a period of time sufficient to allow
the antigen t¢ bind t0 an IgM; (b) washing the cell culture (e.g. rinsing) with buffer (e.g. FACS buffer) after
contacting the culture with the antigen; and (¢) detecting and/or measuring the amount of antigen and/or
35  antigen/IgM complex. In some embodiments, the antigen is biotinylated. In some embodiments, the cell

culture is further incubated with a marker having an affinity for biotin (the “Biotin Marker'™. In some
28



30function further comprises comparing (1) the level of expansion observed in a plurality of
factor-dependent cells following contacting the plurality of cells with an agent to (2) the level of

expansion of @, 6entk,4 some embodiments, the control is a plurality of‘f@,i;};ggiq%g&nt cells not
contacted with an agent. 1901301 In some embodiments, contacting a factor-dependent cell with an

agent that inhibits and/or interferes with cytokine function results in the expression of MYC being

down-regulated. In feriain,RFIARCRSy NG Swn AGdaauiafinn AR resulsinifaciargependent cells

that require a cﬁokine for wabilgc(f/. In certain instances, the down -regulatign of MYC results in
; B4

factor-depaPGeRt BRHE AT R rIfEPARE IR B SmSe BP & lRARtS: the fluorophore is
2010/02642RGTAJS 200065443 altdkientdgeoditain MstencespiheidwriarzgoltiitoncefubbC results

in faCtQﬁﬁ%Q%&%ﬁE;ﬁﬁﬂ%ﬁ'{@é.@ﬁﬁ%ﬁ%&@é&%@éﬁﬁiéﬁb&_ a@,%ﬁfb@% Qﬁ{ﬁ‘p‘%&/& 0610043 1dtRs0me _
embodiments, the factor-degen,d nt cells are lymphoi C?flé%ggﬁ% derived from cells of the lymphatic

system)’ THeEO P& BRIBSEHEEHS ™ éegefg%tfpa‘é Entfetit €& ?/)Way of non-limiting example, IL-
52-1-, 1108342} I sdm¢-erhbeBitueriis. 6 hethodpd idknisfing kaGsent) that@eteries Akt i 21B-gell oprapipes
colmbin@&é@aﬁlg&%@&fmﬁ@gﬂ@wﬁb&@k@fﬂ?&ﬁsi&hg%quw e %gﬁ%mﬁf%gﬁmém@&%@ l g e
selected from way of non-limiting example: , 2E8, 10B10; £ : ; BAF3: BALM-4;BCL I;
s, e B A SR st S R s G LA D S BN At o
L4; L138:8As EBRNRG 3oy O ithie /e[t 41 avigpiol a 6L N2 @3 ppe suffigientporal®y Ramos;

105e76@¢ 0l BFintikd 6R; Iy WBh iy Tie IMIRZIdS Lé. &) FindiniGidii D06; @Iearcamsiynadiparitereof. In

some embadimenis, fie.call fre.derlved TGl 4i.0f Bkl celllines, ReparieAssay (00132
Discloséd’ a method of ?)I/lrg d

eren, in certain embodiments, d of identifying an agent that induces (e.g.,
activatedtigreyddsempiesup srara erteyareninigselvas poirsterisyth dibtime ahieiestithe hethod
comprisgsighidaentifyng.an agent thadseaduates thedupstionobadibve: entededhtianscription factor. In
some embadimentsthe mefhod. comarises @ ipnstormind awlwalivalealanasal il with a
reporter construct, wherein the reporter construct is a plasmid that comprises a reporter gene, an
whereinthecl plEssTonashah e fe pBiteH e o5& A YRN8 EhervirthBiE Beseibsdiftdhces; (b)
contacting:thenptdtabitys pfhcelishplyrality aficslisiiransfesde thiwith, the keporieseanstiudtuvithian agent;

and (c) f%?'49%&4%%@&&8%%9H{%‘Jﬂ&BFlb&%Ué‘{seﬂ\é’d'}@s@&haﬂxe&ha‘ﬂ?ﬁ%‘ﬁéﬂégsﬂﬂgéﬂﬁ antng fheglevel of

expression of the reporter gene. In some embodiments, the reporter construct is obtained in any

suitable! B IS 1Y bRty CREEEY K ERFIDERISOPEABAEATER TRYBITSS MeBreh{&thdHL Suitable for
fabricatifig@separteicconsty uchénd transiapningeosits:withnaareforferedOmstrndt semsddeledulad Cloning:

A Laboraiany, Manual.secongegilion (Sambrook et al., 1989) and Molecular Cloning: A Laboratory
Manual, third edition (Sambrook and Russel, 2001), jointl%ﬁTZS referred to heéein as "Sambrook™);

Current PHABHBIFTRMBRATRSP B BB e R ALSIBErS: 41888 M4 B LR UBIERHEs
through#2601) v Clwlertifrotdsols in Macteipiacidn@hrristey Johmtibiteysl BohElnctigkieir York, 2000)
which age-igrelmipcomRoratediby-refarsnce don sieh JisalesUEed measurable in any suitable manner
{e.g. HPLC, fluorescence microscopy, confocal microscopy, microarray scanners, Surface Plasmon
25  Resonance, infrared speciroscopy, or antoradiography).
Modulation of Cyiokine Function
[00121] Disclosed herein, in certain embodiments, is 2 method of identifying an agent that induces (e.g.,
activates, increases, or supplements) an inmumune response. In some embodiments, the method comprises
identifying an agent that replaces and/or augments cytokine function (the “Cytokine Supplementing Agent™),
30  Imcertain instances, an agent that replaces and/or augments cytokine function in a factor-dependent cell
increases an immune response and/or increases the viability of a cell. In certain instances, an agent that
replaces and/or augments cytoking function in a factor-dependent cell up-regulates MYC (e.g. a MYC gene
and/or a Myc polypeptide).
[00122] In some embodiments, the method comprises (&) contacting a plurality of factor-dependent cells with
35 anagent; and (b) following contacting the cell with the agent, detecting and/or measuring the level of

expansion of the cell culture,
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[00133] In some embodiments, a method of identifying an agent that modulates the function of a MYC
encoded transcription factor further comprises comparing (I) the level of expression of the reporter

gene in a 30plyralingaf,sells transfonned with the reporter construct fO||0V¥E1Q 5‘5%23%@ an agent to
(2) the level of the level of expression of the reporter gene in a control. [00134] In some embodiments,

the cells are eukaryotic cells. In some embodiments, the eukaryotic cells are human cells. In some

embodifgeiiy i1 el A NAmaR R 6 lenfsome eRARImEns. e Jupahoid cels are

B-cells. 351001351 In some embodiments, the reporter construct coniprises one or more E-box

sequenCEEP TSR A STA S BrteP e EB e ASMb ST M S gAMb dre upYRddagGehces are
encodeduitug novesngsdvsien 32enty\M@s20 4 REARDRGINUGRH CARES4d3 Ipramotse sdudnee and/or

are upseamQiARE MHYGAFESRONSINEMRMBIEIASHSE NG r%cﬁ@ﬁ’ﬂ%ﬁ{ RROHERGE: IMPANS A

nucleotilde sequence upstream of a gene that allows an RNA polytnerase to transcribe the %eone. As
uset heFdh! Y Fodbangive plmiotir WieANe & PromBtel Sedbendl to WHicH & fSASKH bt Tactor
encodedsty M%CO Eandiinch4th, S6Pne ErmiBttinEnt sy the stiycrespofisivelproiidtes i del GitatHne
decarbaxylassrRiammates i3 hde: semacipbrdiments.ithe LeRanenEaN& s {Paalactosidase

gene, a fl-lactamase gene, a horseradish peroxidase gene, an alkaline phosphatase gene, a thymidine
Finase G B S SBAER L M e G A A B S At oo gone
an antibibtic 4&siince Gene-oildgeite Havifd’a fitioréste At ‘expréssiin prisdbete. [t o Asés, or
embodimgnisetheetnasing afluomseenvexpiessieRMroduehis AlQucieiase grngcaragreen

fluorescent polypeptide (GEP) gene. 1001371 In some embodiments, the method of identifying an
et S G e S S S e b

ates nction of a encoded transcripton factor-tur érl’ comprlse's e ecting
the expré8%ion ORI IneasSu iy thEamburt 6 eXpréd%iot ot & réportsf glhe. 1a’ceifam
instancessdhraxprassion of thedspodeEgena b eatantableand meastabledntaimstiiable manner
(¢.0. fluprscanes mictascapy) A00138) insome emhediments, e ol aulture further cpmprises
serum. In som em%o Iments, t|1’le serum Is %etaﬁj ovine serumpf , bovine serum; norse serum,
humian &&AEFRY itk SepinTPEFAL e ird; PEEE Sefdth; S&ibbid Serdr: Sheds sciim a%scim
replacementyfeigoSenmm, Replasamneiid (Sigmarickicn) yoos & sanmbinatiomtheieshtisisame
emb‘?d'%ﬁalﬁné'?!&&%ﬂ \%lrﬂt{ﬁ%ea%éﬁgﬁl{fc%%@ ?@e &5‘3&%‘ %Nltrclnsc%mga%? tta (%Iéﬁ %u tlsfetgoet %gﬁg@e? WQLY way of

non-limiting example, phco)spha e buffere saline; E%rle'soBala})nceo Sa}s; F(I)an s' 20Balanced Salts;
Tyrode'8"S&fY) BerRrafides thabewr! Y eramhsatRL théreof dir<Ored8mibdinEnts e’ §rovttfactor
is, by wagrantndimitingnexaimplescancitakitbeneididenvialg iovsth. factor, or platelet-derived growth

factor. Ipgome.cmhodimenizne HUaking sy WaX Ak Ransimiting example, Lksfiets Brdknd: IL-5,
IL-6, IL-7, IL-8, TL-9, IL-10, IL-11, IL-12, or IL-13. In certain instances, the choice of growth factor is

determiff8G'BALEY BT IB B S BFREE S PRTHE HhEEE D SRIET IO 1rP BEthiE ehnsedinamtrtne
method deiittidtondra prisesiog Htaptimgdithe plilsatity of asiis twith Gahitegenipstinu datcdnusdie
embodimeRisythemIRIERIGSEMUaRLISIRY MaXGRAGdIMIING Sxamiie. a0 @4iggRn0r a mitogenic
antibodiG 0I n,sqme egr%b dié}?engs_, thn%atgltigae its c?g)v%éog riuoyg,-\lgbn}it‘in exam F‘[t)pI(-%:,9\$;\)7hytoha;le_mag _ Iut_inin
(PHA), COn&anadans %8 RRS SO AR AN RIS SO RAN AL RIS GBI RNY SrtsmiBihations
the¥eof crosbmBnsmainie nsheeprpitgeri Ehthisouyissdetedyirofrian initieny. Samiphey 8Gzn
anti-lgMyramanisGR 40500 caphinations tharenlinspmnea ephodinenisithe BtinleMdSances, the
anti_lgMﬁpEl(eagtL)lll)a%'on of MYC results in factor-dependent cells that proliferate in the absence of a cytokine, In certain
instances, the up-reguiation of MYC results in factor-dependent cells that do not undergo apoptosis in the
absence of a cytokine.
30 [00126}1In some embodiments, the factor-dependent cells are lymphoid cells (i.e. derived from cells of the
lymphatic system). In some embodiments, the factor-dependent cells is, by way of non-limiting example, IL-
2-/-, IL-3/-, 14 -/-, 1L.-5+/-, TL-6+/-, IL-T7~/-, 1L-8~/-, IL-9-/-, IL-10-/-, TL-11-/-, IL-12-/-, or any
combinations thereof. In some embodiments, the factor-dependent cells are derived from a cell line selected
from, by way of non-limiting example: 2D6; 2ES; 10B10; ATHE; B13; BAF/3; BALM-4;BCLI; CT.45;
35 CTe; CTL44; CTLL-2; D1; D10; D36;Da; DS-1; Ea3.17; EL4; FL5.12;, HT-2; IC-2; Kitt225; KT-3; 1.4,
LI138.8A; LBRM-33; LyDY; MC/9; MLA-144; Mono Mac 6; Nb2; NKC3; PB-1; Pno; PT-18: Ramos: .
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In some embodiments, the anti-CD40 is anti-CD40 IgM. In vitro validation of agents [00140] In some
embodiments, any of the methods described herein further comprise validating in vitro an agent (e.qg.

an agent idegtifigd,asepyding to any method described herein) as a regulgiqr.af.an, ijnune

35response. In some embodiments, a method of validating in vitro an agent as a regulator of an
immune response comprises (a) contacting the agent with a primary T-cell activation culture; (1:0

staininedbe-Guityge 3T Y9 RRLO/ARO4REPAIAI SRI0RS 5443, 19 BCVALGR, AR RRAAC)

staining the culture 24 hours after contact with the agent. In certain instances, the cell viability is

detectaﬁ?é(“éﬁabﬁ‘llé%?ﬁ?a%?ecﬂSé‘ﬁ?/@ﬂ‘f%fﬁ@%g%F(@rdg‘afﬁféﬁgégﬁ%e microscopy, flow cytometry,
FACS). iWt¥itaistimsteregs, iancagentthatupsege ates dnointvuifamesparsetiwilinb@tisemivincrease in

aCtlvat'inkéH@rEK%ﬁh%’?th&H&R@ﬁ@t%ﬁ%ﬁeG@%Bﬂx@ﬂ%ﬁeﬁkﬁ%ﬁ%&%@%&%&%ﬁ%@@ theyagignt). In certain

5|nstan es, an a% ent that down-regulates an immune re %P e will cause a decrease in activation

maﬁ<er B BB e AT ﬂ%@%&ﬁ’ﬁjﬁé‘%g&&?@r Wﬁ‘}'ﬂﬁg ragalio” 198141] In some
embodimergmanty, mmthnémamg&ﬂe@énb@ebmemmm@f temprgenafitaling Witegemnimdent as a
reguIat%mﬁmdmmmasppm&uhmmﬁr@mmdw% ﬁé@ﬁﬁfm@ Qfé@U%ﬁHﬂ% RiMfR@n agent as a
regulato({ n im response %1%@3‘%%@ ctonttact n hela ”mﬁ‘{ay T-cell activation
locultureP f ?3 é:ienl?’lWI &'t éR wﬁ CArbOXy sué"é} ?anli‘r 3y estef) 5%’?‘? §”Ea|n|ng
the cuItG?@SWThéﬁr@@ﬂeieﬁ@h@a@le%@@éﬁﬁ lw@@r&amwanéé@ celrgundicates cell proliferation.

In certaipinHpacese &ﬂfb&hﬁ@ﬁﬁpﬂhé&i@&&h@u@l@@n@@@ﬁ@éﬂt@ﬁ@@ﬁ@@zﬁd@@ﬁméiiﬁteh@tlﬁg()f the CFSE
in a cell tran%f%rﬁ to.a dautgl'}tertg%lefapl(liq)i/vgﬁl cg' on. In certa{? instances E{he an}lo tof CfSE in cell

OWINE CON ECOH CLs 85 Co are
decreaségs with each division. In certain ins ances he celf Via ﬁty IS ditectable and measurable in

any suitefiecihrite ﬁl(eggﬂfiéﬁa@f@se@éwéénﬁ%&lsmﬁyg fRsVRE B hibtrgemals S nr beramitipgtances, an
agent thatepcseguiales arliMMbasasprRse Wil aosse aR/ inease ik eellpraliferation ascompared

to a conjigl gy he.ulfye hgloig copiactyith e qgenty I geraln aslancess g agent fhat

down-regulates an immune re?onse will cause a detrease In'c oliferation as comparéd to a
cohirol (OFtd ‘Cutttife Hetore eoittact With Hecagartih qoerivent f’f?@cﬁg?éfé%ﬁbﬁhﬁ’éh@%hy}%*’fﬁ%
methodsmitedanibad hiseinddusther eampe se:malidatinghifurvitkaan:2 Qagant agatedegulaldeof.amonmune

responsgyl 0 STReHMEniRLPMED At a" il RN R, AN BACRL A3 B Jauialer O @h Immune

response com rises (a) contactin ent with a primary T-ce | activation culture b) stalnlng the

culture With 7RRD(7-Eirind e fifi cﬁ’ngl.g)sf” aha: &,1)/ §t%%rﬁn%4tﬁeg SRS AT holhse AREPCORtACE with the
agent. Ipecertainingtances; i-AAD littioatesocelbwiabiktyntn fobsteir instances, FeAkD: vilcstain cells

withy, com{&%&@mmﬁmﬁpﬁe@ oy Q\é@%&@'@r J&a@{etmmm@@&w HAPWILnot Slaiebeells

with uncoml%rgmlse membranes (i.e. viable cells). In certain instances, the cell V|ab|I|ty |s detectable

and meSshribidinahy Sindbie ?ﬁ%’n%%f" (&G litréede R MictosEapy ok tytomdt: BRES). In
certain iffStabtes?Hn agentdhat nipsraiguiatesard iftrmumeurd §pBnse willccansdiamninciaasenn cell

viability @%@m@@fﬁ@hg@rﬁtﬁ@wrmg{rm@n%wtmﬁf&{ﬁp@%@q withdmﬁ%@mhtéaeg%@iania%ances an
SR G A A A i R UM s s ggpered s

control gl’ e Cu ure erore e age
25 95%, 96%, 97%, 98%, or any other pereent from about 7{)% 0 about 100%). In some embedlments,

following contact with the agent the cell culture contracts (when compared to a cell culture not contacted with

an agent) by about 809 o about 100% (e.g. at least 80%, 85%, 86%, §7%, 88%, 90%, 91%, 92%, 94%, 95%,

96%, 97%, 98%, or any other percent from about 80% to about 100%).

[00129] In some embodiments, a method of identifying an agent that that replaces and/or angments cytokine
30 function further comprises comparing (1} the levei of expansion observed in a plurality of factor-dependent

cells foliowing contacting the plurality of cells with an agent to (2) the level of expansion of a control. In

some embodiments, the control is a plurality of factor-dependent cells not contacted with an agent.

{00130] In some embodiments, contacting a factor-dependent cell with an agent that inhibits and/or interferes

with cytokine function results in the expression of MY C being down-regulated. In certain instances, the down
35  -regulation of MYC results in factor-dependent cells that require a cytokine for viability. In certain instances,

the down -regulation of MY C results in factor-dependent cells that do not proliferate in the absence of a
-31-



In vivo validation of agents [00143] In some embodiments, any of the methods described herein further
comprise validating in vivo an agent (e.g: an agent identified according to any method described
herein) as aegWiatesQhan immune response. In some embodiments, a g@};{%qﬂ%/}{ggi gting in vivo
an agent as a regulator of an immune 35response comprises (a) immunizing a mammal (e.g. a mouse,
rat, rabbit) against an antigen (e.g. OVA peptides, NP-KHL) by administering the antigen to a mouse;

(b) admigigieting, the.A080LI0.thE IOVR S DETIE: OW%%933%9&%&&f&&!ﬁ%ﬁ%@%@%@%@during, or

after administration of the antigen, (c) obtaining a biological sample (e.g. blood, lymph, or Serum) from
the mouBSEStE B AR TRRERSFEA BEthE%ntigen and agent; and (d) detecting or measuring an immune
responsB{B i ltherateioidorshiferat drvtof- tepmdarny BlcelisigmdioidTadiels). dxsehieormbbbdintents, an

immuneygsRARSSsiseterind QripaasHe by dstagting.and measying mumﬁlmgoau&m fallowing

the Simmunjzation, In some_embodiments, antibody production is assayed once-a-day every day for a
week folloihg THHhTsaon A ther o hetiGelk tierduriar 1HLsbRa LribodiheHts, an immune
responswigbifetentderupie spurathbyidetastihgfand-dveaskning! e Hqickfératio ncll pion sdestitnulation
witrtl t_hem@g@mamgmsiﬁ;?@ggimw52lﬂspﬁt%prgﬁﬁ@@t_iﬁmE%@@g@)@@;@&\Af@h@ttﬁrdmmynizaﬂpn- In
certain i , n -regula rimar ne.response.wi se.an increase in
antibodﬁ%%%ﬁ%%ﬁgg%%sfﬁgg?ﬁf b%%%?r%ﬁ?ﬁ%gagg p})éaﬂr%? #g'gzé%%@r%ll |'.%.%ﬁ%%gdgeﬁ?é{“gdministered
the ageht 33 EdrBRAASIARBESMAY atfért- 144t MoworMasdu e sNKSRnTER ifnyidfe! fe8puinse will cause a
decrease:#antibpdyprodystioarand 3;-cell prefiferatonascomparetio.a contiplh-ena-snpuse not

adminisiered e agend 0034410 soniG empediments, a0x of (e, methods described herein further
comprise vallajatlng in viva an agen? e.g. an agent identitie accordo’ing to any method described

herein) &&7a"f&gtifator of an immune 15response. In some embodiments, a method of validating in viva
an ageniess2) RgUaORGHANI LN enfasNanss BampNses (A)-Huang-a MeurRRgRIASt an antigen
(0.9 OV paRLAERNE Y AUTIRISING LS A0 ACE IR MGURE. I AMINBIEHg (he agentto
the mouse bef_gore, unn\géfo after a ministration ot the ant! en; (c) challénging the mouse with the
antigen S RESHIRSE Mt RSIALE O Ty EBaitiNg & prerdeicamsainie (g Mdewelymph, or serum)
from themousefallowinglifechatenge; mns(a)i2Dggliesing Dicmeasyrng: afd MANUNepesponse. In
some emROQiNEniS. AMIMPUIL J&%B%&%?dﬁ}%%ﬁ?ﬁ%%%ﬁgh asured by 9@%‘?%%@%1%@&%%?5“”“9

antibody production following immunization. In some embodiments, antibody production is assayed

once-a-GRFeEIEH RS FPBP e VeI RS RRG Eke e Arpth ErP el ifrs bk Ferasiierhin some
embodipientsy afcainplurditiespohseais tetedtethohangasurechiiyucletébtingaand ambasttingidgzcell
proliferatigR 4RemELTIRWALION W the anidsR.ILsRRE SMbediments, Jscel Aralifsration js assayed

250ne erek after challenge. In certain instances, an agent that up-regulates a secondary immune

respons® Wil CAURSS B e 8 BT RAIVITEFQRBHIGE & AR SyHefie Peander (& BFSRBHAoduction and
T-cell profiferatidsdyfolioviing ohalfengetividh shebbnfigéhasonmparaetttocascontrol (iesfarmogse not

administened-ihe AGSAD ciRsEEAR INSIANGESIAMageRLIhALAOWMINRIUIRIRS AsereRsaR dMLNe
responsg, ill cayse a Egg?olgig%tzedli%rglune fesponse Q.{%t? de rearsed rate of ant'b?dy Pr?duction and
T-cell prol%/fg fation) Fotewing Saiterigerdomit {%e -ARGLEHISE CEmBSrET ]31%38%}2) (1% ¥nouse not
aditinistefeatd tebargir . ‘Regdmesk); Current Protocols in Molecular Biology (F. M. Ausubel ez al., eds., 1987,
mcluding supplements through 2001Y; Current Protocols in Nucleic Acid Chemistry John Wiley & Sons, Inc.,
New York, 2000) which are hereby incorporated by reference for such disclosure.
[#0133] In some embodiments, a method of identifying an agent that modulates the function of a MYC
encoded transcription factor further comprises comparing (1) the level of expression of the reporter gene in a
30 plurality of cells transformed with the reporter construct following contact with an agent to (2) the level of
the level of expression of the reporter gene in a control.
00134} In some embodiments, the cells are eukarvotic cells. In some embodiments, the enkaryotic cells are
human cells, In some embodiments, the cells are human Iymphoid cells. In some embodiments, the lymphoid
cells are B-cells.
35 [00135]In some embodiments, the reporter construct comprises one or more E-box sequences upstream of a

reporter gene. In some embodiments, the one or more E-box sequences are encoded in a mve-responsive
-32- '



[00145] Disclosed herein, in certain embodiments, are agents that modulate an immune response (e.g.
agents that reverse anergy, agents that modulate cytokine function, and/or agents that modulate the
function of a@9W¥|6_M50ded transcription factor). In certain embodimengs;;the,agenkisuseful in
administration to an individual in need thereof. In specific embodiments, the agent is any agent
identified by any of the methods -35- WO 2010/025421PCT/US2009/055443 disclosed herein. in

some emlQoinentEhs 9Lt $HanY%A9e Rk AL ROUHIAISS BRI MUNE. FERRORSE MNP Whtnce”

embodiments, the agent is a small molecule. In some embodiments, the agent is RNAI. In some
embodiMBitd THEAYERFRARCAGTIHEP Sf REPE t%“l.‘ga.uﬁﬁ?E‘%%OWIB?%‘%%{%SM%%ﬁH%Nn some
embodimehtsrdhe mgersiomivapiagoaishediviyEofecg: st Cegentidndionaivye galgpeptide).
500146} imseme wRbadiments,Jas agcnlisidentifiad.asanagertibatmedulaiashg.viability of a

cell based on the agent's ability to reverse anergy in a B-cell. In some embodiments, the agent is
identifidd A% &h agent that that modulates the viability of a cell based 011 the agent's ability to
modulat8dié Niedsitivycwb sdireonisl dpaiapistst cedsisinfsarlecoprbodivend-nengertcis idbotifledids an
agent thatonesylaies Menimbiinoohaucelbbrsed ondhe agrpksRbilmigBdHePIRBrasIR a
reporter gf%ng. Jfg .0%%47 e|nas1°m%e{1ng°%§£‘e%31 Eﬂ%mﬁ ?9#'?“‘3@&?‘: the1 imrrném% response comprises
the moduilation of the via ‘illt%?a Tyr%plﬁocf?t%. 11 'Some embodiments, the Iy%epﬁocyflg IsaT-cell. In
some efhi96viTE AEBeRse TR, 14 ©Da spasi e Sbhgene RO riditis seps cRIveIb arpdeshisy T-cell.
[00248]piseme;ambeodimentidiasMapilifyepfi@ lyrnphesyte following contact with the agent is more
than 1t 10 times greater than the viahility.of a lym te that has not heen ted the
et I A R R e ™ e
In some RS ditfEABSItECtALRITTA SPPBEEET SSRMB PR SBRsEBMbB R e THe TpRBRRE is a
T-cell. Iexpermnesn badimentsibe caelldsnatamen oryIrealioh earaipoinstaneasdtheann-agulation of a
MYC Q%HeedJ&%ME?ni%?&ﬁ&%%ﬁ%%@%ﬁﬁ%&i&&é&% ; ;&%LICDIIgLfertain instances, the extended life span of
ts In a hig

a memory T-cell resu ‘ er concentration of memofry T-cells in a body. In certain instances, the
higher cOREXhRGBY SRbAERE Prealserdsm @uiearoonaitaiaritcd ivssRPIEmTI HESporsE to
antigen fdnlceriaindinstadABE S, Hivent pereglLitationcaing NMMLC:gene deskiisia;deereases;ipoahiergic

T-cells. | eraininsiances. 06 fecreass in,anergis Toelrerulian.an apselerated arimary immune

response to antigen. in certain instances, the up-regulation of a MYC gene results in a decrease in the
time it tSRERBHORAIFTS A btivAe T PRLBEASL™E SH At T CaramhEtHt e SIme TeeLaEEsn the
time it talleesediT icéll toractivatdiirthespensé:tokasm britigeiferabulisdrEaradseheralct prifrmky 25immune
responsg; i, antigen 1094496 insame.ambadinenisdhe Aaentds administerediafows dukng, or after

administratign of a vaccine tg an indjvidual. In some embodiments, the agent stimulates the immune
<ystem HAATHEFSAde XY L AU S S TR & S UL TN o e ERBORTHEhts, agent
augmergeeith it hiespesporredininuso thecgriodimentsy e agbnitactsxeynerdisticBity. With. theSvaccine.
In somerembodiments, the agent is ajvaecingr3adiuvant 1QALQ] In-20me snakediments a vaccine

or anisms tlenu({altggerqxil%tr}?%rganisms, toxoids, subunits of the pathogen,

comprisg%dead micr% ns, aft
% ce 1116

. detenmined based o he . o . Do
nucleic acrds, or combinations thereof Tnh some eémbodiments, the vaccine is a vaccine for hepatltls A;

hepatitisé813blivomeashed i s pahel Avdhptviepiscpemipssne fetalimityif el sty andeiankoster
virus; rofavinds: milvenzablemning0ee 6al:disordanRna LR @nias SIBAIRGNHEBRIAMK, an antigen, ora
mitogenic antibody. In some embodiments, the antigen is, by way of non-limiting example,
phytohaemagglutinin (PHA), concanavalin A (conA), lipopelysaccharide (LPS), pokeweed mitogen (PWM),
or combinations thereof. In some embodiments, the mitogenic antibody is, by way of non-limiting example,
30 ananti-IgM, an anti-CD44, or combinations thereof. In some embodiments, the anti-IgM is anti-IgM-F(ab™)2.
In some embodiments, the anti-CD44 is anti-CD40 fgM.
In vitro validation of agenis
[66148] In some embodiments, any of the methods described herein further comprise validating in vitro an
agent (c.g. an agent identified according to any method described herein) as a regulator of an immune
35 responsc. In some embodiments, a method of validating i vifro an agent as a regulator of an immune

response comprises (a) contacting the agent with a primary T-cell activation culture; (b} staining the culture
-33-



35bubonic plague; yellow fever; tuberculosis: human paplomavirus; or combinations thereof In some
embodiments, the vaccine is a vaccine for a cancer (e.g. follicular B-cell Non-Hodgkin's lymphoma.
prostate -36¢, WG abLkP25421PCT/US2009/055443 cancer, multiple myelpma, kidrey, £ancer,
cutaneous melanoma, ocular melanoma, and other solid tumors, carcinomas and sarcomas). In some
embodiments, a cancer vaccine is a patient-specific vaccine (e.g. the vaccine comprises a patient's

OWN tUNRQY, Rl SRS ATROIMER B QARRCE! NRACCHAS: CORRIRGS REQSRIEIPRRGIC-ARgeN (PSA).

In some embodiments, a cancer vaccine comprises. S|aIyI Tn (Sin). In some 5embodiments, a cancer

vaccine eo%‘r"ﬂé%@%@eﬁg@%é?(@?d?@ﬁ*i‘ér?ﬁ%‘ﬁ@“(éu@ja 55%)“%%%rﬂﬂoéqﬁﬁ%c&fﬁlﬁfﬁq§oﬁycg%er vaccine
compriseganglioside meltetlesifergs, GM2nGDRyardiORS fnlmsore spibsdinients; anganicer vaccine

compris%&%@mgﬁmmgmﬁaﬁe {CEAN {5 VRS ENIMEIES %@%@%@é@ﬁﬂ%rﬁ‘%{n prises
MART-1 (also known a Szlan-A In some embodiments, a cancer vaccine com rlses grosmase In

some eMBSETHEREE I SOEHIPRIZ TS RIATR Ié?n*’SSpfﬁTEM]s‘i‘]”Fﬁ S S bAA R E B mprises
an antig@mnﬁm@tefy?qwgtﬁﬁ&@m%mh?éﬁ@s;«,%ﬁ@fa‘m?géﬁmgmﬁlety is a toxoid, a peptlde, a nucleic acid

seq Uenﬁﬁllﬂl@ﬂl)ﬁ%@@ﬂ@ﬁ@&cﬁﬁ ammmwems@ﬁmn}@@mﬁﬁﬁ@b@%m@@mﬁa@mkig%i&moiety is
derived fro th]o%)eta elected from: heeatltlsA hegzatltl nptohlgd 5? a}sclgi%ﬁrpnumjps rubeIIa

regulal afl INMyUNe response e elnbodiments, a 14
dlphthe?% pertus§|s AUS: INtliénza. varicella Zoster Virus; Totavirus; menm@ococca p‘zr"ueumonla

smallpost TR EREAT BAIBGRHEIRASERSSRARTIPTESP) (IDBREaISR 250 M 2 BFRpINOnsal eisagen
combinatinns; theseaiininisameemiwdirenishe Antigeniciaishydsidetivedacamphstiacell. In some

embOd'mﬂ”}esviﬁaeq?@%%?%%%P B i 3 HCIgicAcid o, ac%°'¥i¥:§‘é %ﬁﬁ%t%Leé&la I9%.1901 371 I Gertain

instances, up-regulating an immune response in an in ecelving vaccination agalnst an antlgen
results Fﬁ%ﬁ‘f‘i?ﬁePé’égé“ﬁ?‘ﬂ?éa%@ﬂﬁf%%&ifﬁﬁ‘%aébﬁgé?ﬂ?%\ﬁé}‘?%@?ﬁé?n Eg?fé%?@%ﬁaﬁﬁéf?ﬁat antigen. In
certain instancess dprgrgtdall nglanidodiilien  aspenschiftace iy eitaht e NIV atcisations against

20an a%agﬁﬁw%%wt& AGERIGIALEd 1%8%1%8&9&%%@%&% OG- ANHGEN D, CSHANNRIARCES

up-regu atlng an Immune res onse in an individual receiving vaccination agalnst an antlgen results N
a décre e PSS ROBINt'ST P RREGEH: F60 15 ST B RS MBLMRERES "RESHAISHiR) Bimpne
lymphoesgeadmitiistered: thaageintcis! proidethian htooapouti 25dimes ] ésstibanitthebefatikbnedta

lymphocyie fhalbas RekResmadmin 'ﬁ%r %Qr Pl Q%Neé&é@{‘%lﬁ 3&%&’@%‘29{%9‘@93&11t&%h@%@&&%ses the

down-regulation of a MYC gene in a lyr I‘g ocyte. In some embodiments, the modulation occurs in vivo.

In some eHbBaTFEHig: fﬁéoﬁ}mﬁ%%?t%” ol ﬁerctéﬂ B R B BTN Eh S e P cell is a memory
T-cell. [ekithin imstandedjthesdawnt iegutativh alaiMY Bigerertiesulteinsa ddcmagedvlife-gpan for the

T-cgll. In.car 5@%@&%&%@@&%@@?@@%@& |iiﬁ?s%%@rﬁ&ﬁ%’@oar}h&h%@|bf‘$§1§ﬁ£%1¥§ A lowen Gengentration
of memory T- c?lls in.a body. hi certain mstanczﬁ the lower concentr?tlon of m% ?{X T-cells 30results
tit

ina decélér%%&tﬁ glryl/nllm%%ﬁg’ Pél%?)%omspélfBS m:ac éa}t‘ﬁ%ﬁ{’o ah’a &l%\g%’er and/or
immunogipseéksionning %@ﬂdmfm@ﬁ@e@ﬁ@mwwggmg B ofed M‘)(f@?]geméh%sﬂmy if-@puscrease in

anergic sFrGeligaln ﬁﬁﬁtﬁlfhg&ﬁta{ﬂ%%ﬁaﬁhﬂsit@ﬁ&@:ﬁmm@f@i@s'[e@%\ll&oliﬁﬁu fisdinantRcelgrated primary
|mmune I Ponsq tlgen treatment of an aut0|m sIorder an /or Immunasuppres ion. In
sfai ce romiged mem an nnvia e ce ig). In certaln ms ances Rof s
certain |ns ances regu ation O a gene results In an increase in the'time | ta es a T-cell
to attivaeds Wﬁéwo;mscd membranes {i.c, v;able cells) In certain instances, the ccll viability is detectable
and measurable in any suitable manner (e.g. fluorescence microscopy, flow cytometry, FACS), In certain
mstances, an agent that up-regulates an immune response will cause an increase in cell viability as compared
to a control (or the culiure before contact with the agent). In certain instances, an agent that down-regulates
an immune response will cause & decrease in cell viability as compared te a control {or the culture before
30 contact with the agent).
In vivo validation of agents
[80143] In some embodiments, any of the methods described herein further comprise validating in vive an
agent (e.g. an agent identified according to any method described herein) as a regulator of an immune
response. In some embodiments, a method of validating i vivo an agent as a regulator of an immune
35 response comprises (a) immunizing a2 mammal (e.g. a mouse, rat, rabbit) against an antigen (e.g. OVA

peptides, NP-KHL) by administering the antigen to a mouse; (b) administering the agent to the mouse before.
34



35to an antigen. In certain instances, the increase in the time it takes a T-cell to activate in response to
an WO 2010/025421PCT/U52009/055443 antigen results in a decelerated primary immune response

to antigen, tigateeniREan autoimmune disorder, and/or immunosuppres§@ﬂug’g%g%%%4yg some
embodiments, the agent is administered to an individual with an autoimmune disorder. In some

embodiments, the autoimmune disorder is Castleman's Disease, lupus, multiple sclerosis, scleroderma

5Spigmentosa, AUIMEENG Hymphaptalifralive Ryndiome (ABERIMyestheniai dayis, diabgtes.

asthma, rheumatoid arthritis, vitiligo, diGeorgels syndrome, Grave's disease, Crohn's disease,

inflam m%?wB&ﬁ%ﬁ%@&é@}%ﬁ?@?&#&hﬁﬁé{ ST TR PGSR U a1 PSP R lant

Lymphopspbifer &tiye!D issager(HELdDin of Acatomhiris Biledse«Assbriatectiyndphade aopathys(ADAL).

In Cefta&@s{ﬂy%%é%@é@éﬂéﬁ’wﬂ@&%&'ﬁ@&%dﬁﬂ%ﬁ%@%@%ﬂoﬁ? ﬂ%ﬁ@ﬁ&i@%‘ﬁ’&ﬁ@&um'mmuﬁe

dlsoﬁrder amellqgﬂateg and/or &revent§ an J?%g%mune response against self antigens by the subject's
R B0 BT UG e SHb BRR SN PECIHE Sy & ALY SbPTRIBHe B B ARSI that has

imniune SYStef
receivededpvanganmrarspharindha burse megkoberedies glassnine ok rtdireins tanoesyowpenegislating an

immunejsespanseminsandidividvaldnal hasiaseived BRarganaLpane - Makew.iransplankameliorates
and/or Rrevents an imm%elfe%ﬁnste against tne transglr nted organ or hone > marrow bey the subject's
immune SyStam. 15 BharmacButical Compoationa: [§0156T DisCioeed Rerdi i cBiEiH aMbodiments,
are confgesitishapiritetpaEathidnmmne rerepstaril pin dpdivicksalinmidedy tiefepionindreweiihe
composiiigireampiisempatheiapesicaly-efiactive.amaesntaraniageniidenifies byanysofihemethods
dBClosetgaR?&r?mf’elg%%%me embodiments, the agent is a small malecule. In_2Q some embogliments, the

. S a mary mnmune Tésponse Crease m anil ITOCICEION &, .
agentis R n‘Some embodiments, t agent is a biological mofecule’(B.9., a peptide, a fusion

peptide)’.fﬂ]if%é#f@ ETRDOPRIFEINE CHBOAGent FRATURIGHIPEPHIEE HisI88EY herein. In some embodiments,
the agerioista) fusion: pepiidecomprising.(aradanspasarprptideise quence;, anekia) a: M¥Grsequence.
In some rgk@ irghe IS tlgg ent. i .flg§ion e H’jd f Formula (1): transpprter peptide sequence
-MYC sg%uen('fgé. 25100157 _ In%gﬁreﬁgﬁggnlrﬁlént%g, ‘%’“é’%%@#? rlg%?jzésna}[ﬁ%%%%raorgazla%nelﬂltumat modulates
thet Viabifity 8t a B PREBr G tRe aguthe! abHies e Teree ARGy 4hod BUEsw. 9hadmiau8mbodiments,
the agensisidentifietiasamagentthanthat madsates:thenviabitity Op gl basedrorbsthe agent's ability

to modulate: the v 94@%6@&9&%%9&?%Q&&%ll§te'}ﬂ1§9@§g§1mm§é%&t§bé £.2980Li1gdgntified as an

agent that modulates the Viability of a cell based on the agent's ability to induce expression of a
reporteAGRIS T HThRRREe e LATsBHNS Bsaorie Wb R ABEH LT the RARTEFesparidEsMprises
the modiblatior: ebthieaicability Bf(a dymhplkogyteh. lor some emibddimestSpthe lymiphasiteds and céell. In

some emhedinentRtNR.g welhinACRAh - 6elbdR SaR8RRROAIMENS. 1R Txeell dsamemory T-cell.
[00159] In some eﬂ‘ubodlments, the ,Vlalbl|l'[y of a Iymgho&iﬁe following contact with the agent is more

than | 0 SBBGT Y HREH G B R R B ViR B S8 O eSO BT REE N Bt 158 eI the
agent. |agbmie Bedribodiments] theeaghnteauses fire wpekeylitationcbiigly:@dgbrecinaalyreshocyte.

In somengrabedimanis thodiments, an immune response is detected or measured by detecting and measuring T-
cell proliferation upon re-stimulation with the antigen. In some embodiments, T-cell proliferation is assayed
25 one week after challenge. In certain instances, an agent that up-regulates a secondary immume response will
cause an accelerated immune response {i.¢. an increase rate of antibody production and T-cell proliferation)
following chalienge with the antigen as compared to a control (i.e. a mouse not administered the agent), In
certain instances, an agent that down-regulates a secondary immune response will cause a decelerated
immune response (1.e. a decreased rate of antibody production and T-cell proliferation) following challenge

30 with the antigen as compared to a control (1.e. a mouse not administered the agent).

Agents
[00145] Disclosed herein, in certain embodiments, are agents that modulate an immune response (e.g. agents

that reverse anergy, agents that modulate cyvtokine function, and/or agents that modulate the function of a
35 MY enceded transcription factor), In certain embodiments, the agent is useful in administration to an

individual in need thereof. In specific embodiments, the agent is any agent identified bv anv of the methods
v35.



modulation occurs in vivo. In some embodiments, the lymphocyte is a T-cell. In some embodiments.
the T- -38- WO 20101025421PCT10520091055443 cell is a memory T-cell. In certain instances, the
up-regulatioef A MMys.gene results in an extended life-span for the T-cell-|R <shiaisisiances, the
extended life span of a memory T-cell results in a higher concentration of memory T-cells in a body. In
certain instances, the higher concentration of memory T-cells results in an accelerated primary

immunejeaRensedn anigeD R LETAIR, MSTRRGES Jhe HR IeauatianQl.a MY G orG Alesulisin a

decrease | m@ erglc T-cells, In certain instances, the decrease in anergic T-cells results in an

acceler&tety bR A RThiS PSERORLL ey S AR @‘@ﬂe PR e rrsas SRR tp PegBfation of a IVIATC
gene resultsdimenticbreass inaheztimeot ¥ake sea T bEYIGgaetivdter mMesponseidearinaxntigen. In certain

instancesihg:des eass i bedime.itakas A T-cell o Activale dn M&spmgoﬁ%@&aatlgen results in an

acceler mar mune response tQ antl n. 10 00160 In som diments, the agent is
adrr:;m|s€ﬁ(i:‘8rga8 ﬁe or’éee rler%m%nrma HS A& Ti%%a%#éa\g% ReS gﬁﬁﬁ%lgﬁgﬁm LR REU D bised
embodittethesietne sahdiy stirpnskatanclae iinyBmel. Sy stamcahddimreadshsatvet iesjyonSel of thedenimune

system I&ﬂﬁé@ﬁiﬂﬁkﬂatﬁﬁ semepamhod lm%ﬁ&dthetw@ahmmwlﬁ@Me%@fm@omﬁm some
embodnye nt acts er with the vacgcine. In s bod| ents |s a

g I

vaccine agfﬁvantc ef f%%c i sélﬁlgg%ér?n%gﬁe Irﬁésnlt% ng%acélﬁnea %htp?}én uf%tad rr‘wal‘élrac‘?ct)fr1 :fnlsms
attenuaf@épﬁﬂér@}%P@&Tﬁ@%ﬂw}édﬁﬁg?@m[ﬂﬁ@t@dfftﬁ@im&%, nucleic acids, or combinations thereof.
In somef@miTptinentisnthavassfe isawacsinefe nxhﬁapaéit&s;ﬁ;ﬁaesagﬂge&h@m&umgasie&emumps;
rubella; %Bhﬂ}ef%% &k us&g I%est@nﬁ]cuém')ggyen%at ¢ r'cellé"c OSiSrvinysyotavinus; influenza

meningococcal disea pneumonia; smallpox: hh dnic plague: yellow fever: FﬂBerculoss
human ﬁ%iblbﬁg\)/?rug "613 dBABIRSHBPETRRFEbE Tnc%?ﬁé ?@éﬂ%&?ﬁ%ents the vaccine is a vaccine for a
cancer (ecg4$iollicuiarBbeaihMNon ttadgkins Ly miphiemmag mwa@@mmﬁatm&@@m@mmmld ney

cancer,fstm@%ﬁ@ﬂg@mmamg%lﬂy IeRAgMAdN AN STRRUMENR & senect (gene s 2

patient-specific vaccine (e.g. the vaccine’comprises a patient's own tumor ¢ R some
embodifRIREMEES REASTRCETE WBﬁWWBQf&%E@EWGW&@W@S&) SIS ST EBGE fsents, a
cancer wactingoocemprise s: sialylsdne(Sitinjitrsonie smiiodimentS-atdncenyantiieamprises 25Heat

Shock PE@FE‘Q%QH& 94819 &P&@m@aﬁ&g‘%g{?ﬂ%&@&ﬁ@f AGROCRLYASENS.CATRLIRRS ganglipside

moleculeséW% i aiIHt 002, and 003). In some embodiments, a cancer vaccine comprises
i

carcinodfh fﬁ@ﬁ?@@ﬂ’fefnt%%?ﬁ@@ﬁ‘}%ﬁ%ﬁ@ AT H BN EbMFIEEERFEIT I also
known as velany-Ajclh sontedenibodimenisineesahcbighacomenteprseshyrgsinaierdmnisome

emBodinents. g NAGS G2 Q%y@t@%?gengm%] iR SRNERTPAUMEReoepRises an

antlgenlc n]0|et¥ In some embo tinthe anj rlgenlc n‘;\mety Is a toxoid, a tlde a nucleic acid

ts 111 decre elglg b|n rtain é 6?5 1%8(??{? Ehl}b%}l&fﬁt‘e %e ﬁ.lgsgﬁflaleﬁc moiety is

sequentB POk SatERar IoNn't
derived #@?ﬁraimhwmﬁé!e@té’dpmﬂmt@mmlM?M@&HR@@%, polio-rweebslkesy mbhYsszamebella;

diphtheﬁi@u@mus»fe@eat@samg,fi;a&luemé@awaém%&%t@ﬁn%%ngeta\é}mﬁmgaemngasa@q%lmpéaemmonia;
smallpog choleratheﬁbomgagelg% E(I)Ig{%fever tuberculosis; human tSSIEaglllomawr S;.or

ate jn'res onse 0.an afntigen 1esy, accelerat
comblnatlons %here N sonic em |ments EH tlgenlc mo@fy IS derivead a neop a%’tnc cgll. In some

emJodifBHES PRRMRtiteriéefoiety is a nucleic acid or a polymer of nucleic acids. WO
2010/02542bPE I/AISRRURBEAB: agent is administered before, during, or after admimistration of a vaccine

to an individual. In some embodiments, the agent stimulates the immune system and increases the response of
the immune system to a vaccine. In some embodiments, agent augments an immune response. In some
embodiments, the agent acts synergistically with the vaccine. In some embodiments, the agent is a vaccine
30 adjuvant.
[00156] In some embodiments, a vaccine comprises dead microorganisms, attenuated microorganisms,
toxoids, subunits of the pathogen, nucleic acids, or combinations thereof. In some embodiments, the vaccine
is a vaccine for hepatitis A; hepatitis B; polio; measles; mumps; rubelia; diphtheria; pertussis; fetanus;
influenza; varicella zoster virus; rotavirus; influenza; meningococcal disorder; pneumonta; smallpox; cholera;
35  bubenic plague; yellow fever; tuberculosis: human paplomavirus; or combinations thereof. In some

embodiments, the vaccine is a vaccine for a cancer (e.g. follicular B-cell Non-Hodgkin's lvmphoma. prostate
236



1001631 In certain‘instances, up-regulating an immune response in an individual receiving vaccination
against an antigen results in an increase in the viability and thus concentration of memory T-cells
against that %i%ﬂm£g4g§rtain instances, up-regulating an immune respogsga.ampdiyidual receiving
vaccination against an antigen results in accelerated activation of the T-cell by the antigen. In certain
instances, up-regulating an 5immune response in an individual receiving vaccination against an

antigen tesults,in A deR8ase indsselisdolerant.of heAntgen.0MI64Ln seme.emindimsnts, the

viability of a lymphocyte administered the agent is more than Ito about 25 times less than the viability
of a lymPHBESRETANT HESHEY HBSASFMRERTEY 18 ST SRECIRe o AR BRSEE RS IR E-8g8ht causes
the dowrsrregtitatipnsef apM¥E sgensuna dyiinphosyte cinbsdimenemibzadienemtspd Gtherivws dulation occurs
in vivo. k) SOMe Rfphadnenis.die IMmRheevie B d-eRlilD SR SNPHIMEnts, thexlcell is a
memory T'C?;lﬁln cgrtaln instances, the down -{egglatltqn 0 aEI,\/IYC gen& results in a dﬁ_creased
life-Sparf TOP e T cR IR LEHANT METRNEE Eth qeei A48y et pSiFoP % e s TRt PEEtiRS in a
lower coneentetion ehmasrrasnilicefisinlecbody. dn@draiPihsrndes) thedowentsoircensration of
memorycdeeNacrastmini & AasalRrRd RIMAREINOMUIN e 85RO RSB JaRMIg e R Feal gt of an

autoimmune disorder 3 q/or 15imm Qsu riession. In certain instances, the down-re%ulation of a
COI’HPHSCS ART- r?ﬁ_ 50 known as Mg W-Rﬁ 1 s'?me émbodiments :%cancer Ve ﬁcme COmMPTISes (YIgsmase.
MYC gene results in an increase In allergic T-cells. In"certain instances, the increase inanergie T-cells
results ifit ScHEcatbe RN rittarscHRtith B Yésperise to antigen, treatment of an autoimmune disorder,
and{or inop1eNesHRREesHIRImbACaRAInSianer sy ibeEoNR-Ke gulatienMaMYE, grnad@swts in an
increase_in t[he tirpe it.takes ) T-cell.to acgvate in response {0 an antige ..In cer{?in igﬁtances, the
1 Q t%l % e, om . 1n

. moiely s & ioXaid, a pé a nucleic acid ségtience, 8 polysacohar a Lombination thereo Ome
Increase In tﬁe time 1t tal?eg cT-CG to actlva(%e In re o%se to an fbantlgen results in a cfecelerated

primary §iRAtiREYesporsiE o antgEs takthBmmamanetvirtsiehBdsbrersiisahdyatitis B; potio:
immuno&amr@aej@m;k@&h&ﬁiﬂn@ﬁm@eﬂm@&mmﬂh@ﬂgemdalaeﬁgﬂﬁisi_@;éed)ﬁawim;indivio_lual with
an auto %H%%GQI:%E%%HQ %‘?’sé}%ﬁ%}!?%dm%éb&% ﬁ%&é?"y%%eféi!ér?[&%?é%%%?ﬁl?m”;@”'S Disease,

lupus, multiple sclerosis, sclerodeniia pigmentosa, Autoimniune Lymphoproliferative Syndrome
(ALPS) I Vi G S0A e pstherea I RN REBPH RS i RRIE Uittt IS kigE & SpRldtEne,
G_ rave's @iseasep@mbwd‘mﬁiﬁea&emﬁgﬁmmwys la@we&ldmﬁasea paitisy of ahitise aﬁ&_srodenna
p'gme”t%%ﬂY;?&téﬁaiB%EaEE@é?ﬁBJPeQEl%Qg%@@&EM&B&%&%@&%& ?&e%@léita%ﬁﬁmﬂﬂ Ggainst

Disease-Associated Lymphadenopat AL). In certain instances, down-regulating an immune

respons® TR BIVAE AP WRRT S St AR e BrsBra sP s ARERE PRI Rars b ast dithmune
responsewégainstesimantigens tyytizelsilgjectisnmmegesystem 130{00466]cdn sorme-eatbodiments, the
agept is,administered 10 Andiedividual hat fag.receivetuan.QEgan i anshiaN-Ala BERe MAKOW

transplant In certain instances, down-regulating an immune response in an individual that has received
an orgaf B BoFE AR B AN APt FAT B AR S Bre R IS ATUR G YEERORL atAhst the
transplaitedrdrg i origome marrow by the subject's immune system. 35Formulations of

Pharmagautisph CompesiionsnyVie: 2010410254 25D G ELS4POURRIAA3. 1016 £l .10 sameasimhediments,
pharmagg%ticglle%grgﬂgo ition}'%{i\reO %rfnul ted irghg onvergtiona manneiE sing one or more
. S b .

. S the via OCvie that nas not begn administergd the agent, In sgme. . .
physmlogm?ﬂfi/ accepta Te carriers m?ﬁ‘?}’ mé’,t e.d., excipients ana auxilarie Whlclh Cfacmtate processing

of the actihetompotindscinerpre pirdtions giicinale diiialskator phamhectuficatnsenhedoentin
embodimentsaapesdernulationdssderandeni-utRondnerauieefadministiation shoseheds sumnmary of

T-cell is a memory T-cell. In certam instances, the down -regulation of 8 MYC gene results in a decreased
life-span for the T-cell. In certain instances, the decreased life span of a memory T-cell results in a lower
concentration of memory T-cells in a body. In certain instances, the lower concentration of memory T-cells
3¢ results in a decelerated primary immune response to antigen, treatment of an autoimmune disorder, and/or
Immmnosuppression. In certain instances, the down-regulation of a MYC gene results in an increase in
anergic T-cells. In certain instances, the increase in anergic T-cells results in a decelerated primary immume
response to antigen, treatment of an awtoimmune dsorder, and/or immunosuppression. In certain instances,
the down-regulation of a MYC gene results in an increase in the time it takes a T-cell to activate in response

35 to an antigen. In certain instances, the increase in the time it takes a T-cell to activate in response to an
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5pharmaceutical compositions described herein is found, for example, in Remington: The Science and
Practice of Pharmacy, Nineteenth Ed (Easton, Pa.: Mack Publishing Company, 1995); Hoover, John

E., Remington,iyaipengceutical Sciences, Mack Publishing Co., Eastonpgﬁﬂwg@;i& 975;
Decker

Liberman, H.A. and Lachman, L., Eds., Pharmaceutical Dosage Forms, Marcel Decker, New York,
N.Y., 1980; and Pharmaceutical Dosage Forms and Drug Delivery Systems, Seventh Ed. (Lippincott

Willams, & Milking.1999) A0I001.881 A Rhamaceyical COmpasiians as HSedRSISNnISfer e @ mixture

of a compound described herein, with ‘other chemical components, such as carriers, stabilizers,
diluents*¥iSpEREIHY RIS “8uspending agents, thickening agents, and/or excipients. In certain
instancd&}ithd pharmaceuticatsoihrpgsitioredadilitated tadministidtibriof the:comperdd daiantndividual
or cell. I, Getai smbrdipents.Alarasticing themethodsnidieatment ofitise Arovidedifsrein,

therapeutically effective amounts of compounds described herein are 15administered in a
pha?maglélm'g\é{?s%&ﬂ'ﬁggﬁﬁ%ﬁ to RPN h AV B diabF dermyrstise 28 Sofialilss 85 W8%reated. In
specific lemivedidemtyisthdiimividiar is esindman. Gevdisdassed hareiniitiect etapseticy tdompounds
describeghereimarefihar Wilized singhn okt cRinationwithiane or meksirdditioral therapeutic
agents. i[}qu_]gG)rQL hi some empodiments, the d@arwéaﬁ;:euticgl f%rmu;lations described rrlﬁfrein are
administersd to an RaIdUar ARy ManAsr MauaTeeBHeE df iore: o FtS &Hini&thtion routes,
such asieByaiag 6 fimonnotmitiadgrerarmividud ralh garetteraiie. disoidtranestions;s saboutersotu sy
intramusera -iisanasalduacalqliopiaal Healiah-0f thansdannakadministration routes. The
pharmagﬁtﬂggﬁl E%Irplgnkltigﬁ%ed%s g‘iabaegnpgra 'n.ms IlrJd > te)ulilt %xe.gotllmihed to,.aq&Jeous liquid
dispersions, elf-emuisi Ing dispers ns,“soﬁa Solutions, Illlf)d"gbﬁ%a} |sﬁserr%(i8%§, Aero50ls, solid dosage
forms, PERGEE; thirhediaie el dasertan GRS emes fod ReRubE s AHAtO S PAss TiRin \
formulatignsgiablptsacapsiiesmpilsndeiayedraisasedfprmulations:@xiended-releasardaigemulations,

pulsatile Jelease formulations, myltipariculate formulations, and.mixed immediate and controlled

release formulations. F 017%]] Pharmaceutical compoﬁtlons inc uding a campound described herein
aré bptionally manufactured in a conventional manner, such as, by way of example only, by means of

convent_l'{mahmbdﬁg,i(ti@_ baitigngranulating, dragee-making, Ieyigating, emulsifying, enpapsulating,
entrappiggy 8f) %%'ElE’{é%ﬁ?é%‘ihH&O&e%é%?mé”(%ﬁ%%lﬂr&&%&Su%'%t%%'mog %fe%lé"{‘n%%%%%@%ﬁﬂlan

compositions described herein includes one or more agents descrik erein, as an-active ingredient
in free-deid BrH dE ERIdBerEP Y B N RS AR RO ORI CaPEEB RS HRC T SoB OB fents,
the comigouiids eseriied hereinsaliebidizadas andhoxidedining trysiallite endmetphotisifonn (i.e.,
a pelymorphi in GRHAIN-EMBOJINRNTS, anacivemaiabelitorpred ré‘l%o%g?c&ﬂ%ﬁ%ﬁ@?e%%%i:r)ed

herein is utilized, In some situations, a compound described herein exists as tautomers.

tautomdld &1e MERIIRTRIHHIT ARSI Grs BBt Adshret armEte KErkRd Atk dir ¥isbodiments,
a compeuhditestribeddrerein fxistoimtain ungolvatdd orfsolpatedpiprit swherein sdliates Trms

comprisg AReWiQ 210105 AE GELISRQOHARRAA FRbaFmaaRuUiGRlly acceptable solvent, e.g.,

water, ethanol, and the like. The solvated forms of the compounds presented herein are also

considered to be disclosed hereirl 0BT 7P R VR BITHchldés W Ehe embodiments, a
phamiad&lécHiyaecepbabioescipicrcaingiisdlatte dnagatichbasisiahco tpdtipilityofithe i drpbunds
discloseg hereim susitiase FamROMRLS of ARy af Foxmulasldmsanthihe-releassprofileproperties of
the dESit .%gtga?%%%%gtoegqﬁe %f‘a%ﬁ?ﬁl %F% gg{ ggslé o%t&g %lgseiip (sja 1 1et5r ?dgﬁbdulate the viability of factor-
dependent cells. In some embodiments, the agent is identified as an agent that modulates the viability of a cell
based on the agent’s ability to induce expression of a reporter gene. '
30 [00158] In some embodiments, the modulation of the immune response comprises the modulation of the
viability of a lymphocyte. In some embodiments, the lymphocyte is a T-cell. In some embodiments, the T-
cell 1s a CD4+ T-cell. In some embodiments, the T-cell is 2 memory T-cell
[60159) In some embodiments, the viability of a lymphocyte following contact with the agent is more than 1
to about 10 times greater than the viability of a lymphocyte that has not been contacted the agent. In some
35  embodiments, the agent causes the up-regulation of a MYC gene in a lvmphocyte. In some embodiments, the

modulation occurs in vive. In some embodiments, the lymphocyte is a T-cell, In some embodiments. the T-
-3%-



binders, suspending agents, disintegration agents, filling agents, surfactants, solubilizers, stabilizers, -
- lubricants, wetting agents, diluents, and the like. See, e.g., Remington: The Science and Practice of
Pharmacy, WB%%EEEP (Easton, Pa.: Mack Publishing Company, 199@@4#8%%95]0%9&9 E.
Remington 's Pharmaceutical Sciences, Mack Publishing Co., Easton, Pennsylvania 1975; leerman
HA. and Lachman llIL., Eds., Pharmaceutical Dosage Forms, Marcel Decker, New York, N.Y., 1980;

and Pharmaceutic Q%%ﬁ% EAMSARRYe E%el&ﬁﬁfé{&y@f@m@&\é@%&@n (hiPRIAGOYY! (g&%ﬁns &

Wilkins 1999). [001731 Moreover, in some embodiments, the pharmaceutical compositions described

herein aré HSrmintdcF 4L doaugs fB?ﬁi"t%}éf’édléﬁSHPf]é’éﬁféeﬁ%dﬁﬁﬂéﬁ%ltbi’b?fﬂ%eﬁé’@ﬁﬁ“%@‘aosage
form confiprsing 3-cdinpaundydesenbedibarein, Bethighecompoundob amynafr-Oreniid asw jrsuitable for

adminisfration g addpdividial AR Lacadainembodimentz«suitable dosagefarms ckds,by way of

non- I|m|t|n%§xam le, aqueous oral dlslp[)ersmns liquids, gels, syrups, elixirs, s|urries, suspensions,

solitl or&*4s5ge! GRS " BIESIS B P PR B Fo P JISHEHE ARk fsH Gl R efrervescent
formulatienbrdipdphiizedrorme lasions; tabletsy, [powdersispillss ditegeesgdapsulés Midlaged release

formulatigps, extendad: Eﬁlﬁé%%éq{@k’é@ﬁi@%ﬂ%l Isatle releaseformulations, MHHRARHGWRLE the
formula%ons and mlxed |mkmedjla Irelease and controlled release 20{ormulat|ons %00174 The

pharmacatiicarse ]Féua%lstéb *forms Ky RSB Sptih aERTHE Ah Bt SHA REPE e utic
compoumedessissitsack frereiiaeand one or more pharmaceutically acceptable additives such as a

compatipta aRIHesRIRERKiHling a;gagénﬁgﬁmaﬂﬁﬁ{a&@g@a% flaneting agentnsneetening agent
dlsmtegtratln%[ﬁ‘qgntt%l erS| h EHrfacta%rs]t cant, colorant dllueglt solubljihzer m0|st%n|ng

a, immune S 4, MCTEases Spo
agent, pi)as ICizer, Sta zer pene ratlon én?wancer We ng agen an I- floamlng agenf E(;\.I’IIiIOXIdaI’l'[

preservﬁﬁ\}émmn@ﬁé’ﬂ@ﬁ BB P RRSEBED T %ﬁ@énéé’@mg"slﬁl HeEResd o bitige

procedusigss srehsamihese dessibed is:Remingions.Rbamiacevhicaliscieners:2mth Editien:(2000), a
film coatapgkls provided around the formulation of the compound of any of Formula I-V. In one
embodlment a compound described herein is in the form of a particle and some or all of the particles
of the c&%mé%ée@&&%mﬁ CETiEiRerABBER CAtd reiRfaesri s SO b BIfiIEWisE eompound
describeg fieysibaie biitosficaesated: 168osmecanbatiment:dhepartictes efitha€aomnpatsd

described erain frenetmigensasialed anderengoatad TN, %%@%gmé?%)d'ments the

pharmaceutical composition described herein is in Gnit oSage forms suitable for single administration
of preciSdBeageEc e FRitd SERY SfBTHYSRERETA LRSI IS AR RO TR eSS i fesiipRA
appropriatemgugiatiite scibeieror nigrentsinpaonnd pinisomesembodibienisytherenfitidesage is 35|n the

forgy of g, R3GKAGR. QMQ&&EH&QJ%%[@B%%H@& &f fhe formy H@%QPN’&?%HQM&%%H&B!?S are

packaged tablets or capsules, and powders in vials or ampoules. Aqueous suspénsion compositions

are WOSU16/5588 71019 @éﬁ%@/’é‘é@%ﬁ“&& 8??53?8?‘&&8%‘@‘&% ﬁ‘%ﬁ RETEBYaREA:EEIEEable
containenghodirsome: emodrnents, ipuliplerdose veaivseable cantainerspasesaseterlts certaimor

instancesyuitigle.dse £SAMAINSIHEIMRLSE &ﬂﬁﬁ%ﬁ%@é& i ibe caRmiRestian; By gy of example
only, form tlons for arenterall ection are pres nted in unltd e form, which |nclude but are not
imivec G PTG R Aol o UL B LR 6 AR P BARE

eni’bodﬂﬁ@h&loﬂhé’@g@m@éﬁ@ m®§ww§mﬁwm@mww@mmmmemd@eﬁamhm&

molecules {e.g., GM2, GD2, and GD3}. In some embodiments, a cancer vaccine comprises carcinoembryonic
antigen {CEA), In some embodiments, a cancer vaccine comprises MART-1 (alsc known as Melan-A). In
some embodiments, a cancer vaccing comprises tyrosinase. In some embodiments, the vaccine is a DNA
vaccine.

30 [00162]In some embodiments, the comprises an antigenic moiety, In some embodiments, the antigenic
moicty is 2 toxoid, a peptide, a nucleic acid sequence, a polysaccharide, or a combination thereof. Inn some
embodiments, the antigenic moiety is derived from a pathogen selected from: hepatitis A; hepatitis B; polio;
measles; mumps; rubella; diphtheria; pertussis; tetanusg; influenza; varicella zoster virus; rotavirus;
meningococcal; pneumonia; smalipox; cholera; bubonic plague; yellow fever; tuberculosis; human

35  papillomavirus; or combinations thereof. In some embodiments, the antigenic moiety is derived a neoplastic

cell. In some embodiments, the antigenic moiety is a nucleic acid or a polymer of nucleic acids,
-39.



or after administration of a vaccine. In some embodiments, the agents and compositions described
herein are incorporated into a vaccine. In some embodiments, the agents and compositions stimulate -
the mmunew&gm},gg&pcrease the response of the immune system to gﬁ% Jasgme
embodiments, the agents and compositions augment an immune response. In some embodiments, the
agents and compositions act 10synergistically with the vaccine. In some embodiments, the agents and

COmpOs{png g%%é@&cma@c%&uxﬁ%gm%@m SEIROAINGNIS Bﬁl‘?n‘&%‘f&&”ﬁ&?e1011%‘4%9&1%959 By %E% an

antigen or antigenic moiety (e.g. a protein or polysaccharide from B. pertussis, C. tetan, E" coll, C.
d|phtheﬁﬁén*FgmA’@f‘H'@?Hb@éimve%ﬁ(‘ﬂé?&é‘aplhmIﬂ@z:?’i‘é“éoﬂfeﬁtf@?ﬁﬂ‘?@fﬁ%“@y Eﬁéﬂﬁﬂéﬂﬁbﬁhf’\i. gonorrhea)

and the mgent. Incsornensmbedimentsatihe vaocineduthescompligeddast sarddriie geskaten Salise, PBS),
a preseﬁ\é%\fﬁe(%&uﬂ@ INRIQRRk4-RACARY EHARaLy %@WA&&Q%%%PMB&QJ%P%%&QQﬁ"Zer

e.g. lactose, monosodium, glutamate), an antibiotic, an antioxidant, a pH controlling a ent or
con?b.néﬁﬁawgetr?épsﬁwwéﬁql&mtﬁa%ﬁg \BSE P A58 BB RN dééﬁwae fadisipolypeptide
disclosed!frenei the gtisEAT-1VIYC) is administered 20topically (i.e., the polypeptide is administered to

the surfang & the.RKIBhIARRME SMRARIRCAtSHHMY 94%&3@%9%@9&9&%9@@%&@&5@0@ g,

TAT- MY zls administ redaﬁaglcally at the site of a vaccine |n4ect|on In certain instances, a localized

antigen Hepor (8 HHESEUEB Y foPRECEY 'S BALIRE "SHGTARIL LS /ATt &WGilsions, or
aluminumisaliptisatragettsinsththsbwarduaen pfieddE etemantiganparisés dmingbabtomstion with

CUeNt BRREBAGRES. JREOMe:RMBQsimeRtbhe HansigRiUB eg WateR-af My mdriBssarasident

lymphoi Is in the s rthe site of the ntigen depot, drive ore robyst immune response,
and yiel IS5 B T TRl (e CATRET: AP IR SRt o PR (O e BB Ry sitable
fornuu|aﬂﬂéﬁ1$tsamfnrztéw1wléémrémwéﬁmem§9 therdprydifa sien Yolppepidé-isioemitared@sma solution,

a creamsoadaliRfo@cd Bk OMENe i  3JOAM: RrRIICIARMKILS AP IV -aLarskinasion: thaneel tngpme
embodiments thabMYC fﬁsionﬁq%&e?tlde is formul ted for dell}(/e,[ryc{ via a transderm I30Hptch

Ul1S 1n .2 decelerated pr & TeSpOnse to am en t e n agtoumune disorder
[00179] /iny suit methbd 0 opica a&rﬁ’lnlstrano IS Ut elec roporation, Sonophore3|s

chémicdPeBmeeHnTsiiNa b S48 1) iRatn e Avodiadrisn fﬁé W@%@Ifﬂﬁ% i@ tideds formulated for
chemicaheglivery:isan @Iﬁiﬁmﬁﬁﬁb@ub@taﬂﬁﬁs(ﬂ1gand?ﬁﬁ ethanaliglycerebraonolaikateisediem

dodecyl syl gcpi}l hatdyl choline, or.urea |§ ysed t cilitate enetratlonlof an active agent
across o R DR o AR via

electro p‘SF{ﬁ?&ﬁ (F@ﬂaﬂ?é ?f&%&tﬂﬁ‘ﬁﬁ%ﬁ%ﬂ%%?ﬂ@?%“gﬂ’%I‘fél%lélﬁﬁﬁé Bl caBoh oF Wricearitic
current)sol Bn@ﬁlmlﬁ‘m beodimartsicthehdBerdiiOi2 0602 B4R EPCTIS2Q0D/A5 Dk dhonse to an

20 antigen results in a decelerated primary immune response to antigen, treatment of an autoimmune disorder,
and/or immunosuppression.

[00165] In some embodiments, the agent is administered to an individual with an autohnmune disorder, In
some embodiments, the antoimmune disorder is Castleman’s Disease, lupus, multiple sclerosis, scieroderma
pigmentosa, Autoimmune Lymphoproliferative Syndrome (ALPS), myesthenia gravis, diabetes, asthma,

25  rheumatoid arthritis, vitiligo, diGeorge's syndrome, Grave's discase, Crohn's discase, inflammatory bowel
disease, colitis, orchitis, scleroderma pigmentosa, uveitis, Post-Transplant Lymphoproliferative Disease
{(PTLD), or Autoimmune Disease-Associated Lymphadenopathy (ADAL). In certain instances, down-
regulating an immunc response in an individual with an autoimmune disorder ameliorates and/or prevents an
immune response against self antigens by the subject’s immune system.

36 [00166]In some embodiments, the agent is administered to an individual tiat has received an organ
transplant, or a bone marrow transplant. In certain instances, down-regulating an immune response in an
individual that has received an organ or bone marrow transplant ameliorates and/or prevents an immune

response against the transplanted organ or bone marrow by the subject’s immune system.

35 Formulations of Pharmaceutical Compositions
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MY C fusion polypeptide is formulated for delivery via sonophoresis (i.e., the permeablizatio of a barrier
(e.g., the skin) via application of ultrasound). Creams and Lotions [00180] In seme embodiments, a

MYC fusion golvRepiide,disclosed herein (e.g., TAT-1VIYC) is formulateq,é%gz%%ggd Jh certain
instances, creams are semisolid (e.g., soft solid or thick liquid) formulations that include a MYC fusion

polypeptide disclosed herein (e.g., TAT-MYC) dispersed in an oil-in-water emulsion or a water-in-oil

emulsioggoﬁ%gilﬁﬂskﬁ% SAPRRRROMMERS RS fifUHIBR 9@'}6@9&% sﬁl%cnlmgtmgm@egad@?'V'YC)

is formulated as a lotion. In certain instances, lotions are fluid emulsions (e.g., oil-in-water emulsions
or a watBEil-BiP EE8HGISRTHYY, E6RIBYF FAE5M B EHBS et rydrsaRie ¥BridarkAtof a lotion
and/or qreasssisede theegtivomrapraniniab (eegardamol Mhicbatéimtat)_lh far@amiaer@ni@);splémtc(_m@ , _
safflower Qi eASIAr Rl GacRRRIL CatiRAseRd Ol dReRhadenAilihalm, kasas! Al palmolk peanut oil,

soybean oll, raEeseed oil, linseed oil, rice bran ?IL ine oil, sesame oll, or sunflower seed oil),

petrole I B HHEPAIPSR ISP SSErORHSIN A 'SP ShsBTmln i fSPHEFES: BhirtREF 106859 some

embodinfeihsam Y@ dgsidnEddhaseptitie: dsclioditishmmiivteay, TRTNIYGpisTioniulbtedasidn
ointmenphmf%@@t@amtaﬁgg%z&immmﬁn@%s,%@gjiﬁeargpfar@%i@@g,Ihﬁaleﬁg&tﬁ@é%dm@“m@l%gﬁy _
tempergture, 2QPastes [00134] In some odiments, a usion holypeptide disclosed herein
el ettt S S e n A A W L G e
certain iHstagrcEy;pasel agdoimementcmrabes bl owWiatiddhape G itigiG 18925[00185] In some
emipodinnends; & M¥Gafusion Relypentidesdisalased herein.(@ GinATr Vbt dsdosmiatedasa gel. In

certain instances els are semlﬁolld {Pr sem|-r|g;g%iﬁ¥ate%_§lgsn isting of dispersions,.of Iar&esorganlc

molecules dlsp(]érs'edul(“‘r"i1 éﬂll%puolﬁél i Scuecrtéaiqnc?ﬁré?éshces, geTé are water-soluble and are remove using

warm witeksreses-S¢RE BOTDOT8 6] thredhiesartotinnbrBae T fmsisiippiibitde disclosed
herein (edghinkAdinv ¥G)dsdapotulpiesh asipigtishorlntafaidnsiaBcam-stidfpatasaliddasage farms that
me,lt at t?r%%[ng%mp%@ tlf'(';\%ﬁ('iﬁ rle el abgu 0 n%%ﬁe%tf%rg%gngu%@ O S S qxdegcggilaxli?ee_r eI Sln.’ dry
solids fused into a fi h mass, angior {uge. | crystals. In some eml%o_ ments, a toplcalr ormulation of a
MYE fusBHPBRpEtabaRosed srremitange maTtvse )y irethdisorer ohsssty prico eI piks., a stick
preparededaydl)theating eiystatsnintihihesidsa thelusbwatenieferystalizationangdecompinolien, and
(2) pouriag: e als esial s AR AL ARG NG IR (AKIRMARAMNR CRRRAREL'S @

topical formulation of a MYC fusion polypeptide disclosed herein (e.a.. o
[60169] In some embodiments, the phatmaceutical formuiations described herein are administered to an

individual in any manner, including one or more of multiple administration routes, such as, by way of non-

20 limiting example, oral, parenteral (e.g., intravenous, subcutaneous, intramuscular), intranasal, buccal, topical,
rectal, or transdermal administration routes. The pharmaceutical formulations described herein include, but
are not limited to, agueous liquid dispersions, self-emulsifying dispersions, solid sclutions, lipesomal
dispersions, acroscls, solid dosage forms, powders, immediate release formulations, controlled release
formulations, fast melt formmiations, tablets, capsules, pills, delayed release formulations, extended release

25  formulations, pulsatile release formulations, multiparticulate formulations, and mixed immediate and
cotrolled release formulations.

{00170] Pharmaceutical compositions including a compound described herein are optionally manufactured in
a conventional manner, such as, by way of exampie only, by means of conventional mixing, dissolving,
granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or compression processes.

30 [00171}In some embodiments, a pharmaceutical compositions described herein includes one or more agents
described herein, as an active ingredient in free-acid or free-base form, or in a pharmaceutically acceptable
salt form. In some embodiments, the compounds described herein are wiilized as an N-oxide or in a crystalline
or amorphous form {i.c., a polymorph). In certain embodiments, an active metabolite or prodrug of a
compound described herein is utilized. In some situations, a compound described hercin exists as tautomers.

35 All tautomers are included within the scope of the compounds presented herein. In certain embodiments, a

compound described herein exists in an unscivated or solvated form, wherein solvated forms combrise anv
Al-



-44- WO 2010/025421PCT/US2009/055443 TAT-MYC) is in the form of stick wherein the stick
comprises a wax (e.g., the wax is melted and poured into appropriate molds in which they solidify in

stick form). 1001847,1a,5pme embodiments, a topical formulation of a M%{Hﬂ'g&ﬁgg/ﬁgptide

disclosed herein (e.g., TAT-MYC) is in the form of stick wherein the stick comprises a melting base
(i.e., a base that softens at body 5temperature). Examples of melting bases include, but are not limited

to, wax agﬁksceagéxm%ﬁegaglgs%lﬁmk%gﬁ%gmggﬂégﬂ%ﬁ&%@ﬁ%@iﬁ?é foumulaion oF a MG dusion

polypeptide disclosed herein (e.g., T YC) is in the form of stick wherein the stick comprises a
moistenpbtﬁglgﬁf?.g?feéflﬁéfsaésﬂfﬁf‘?g efirbaditsyPine haEdtion of moisture). Patches 10[00188] In some
emboditi@nitg) @‘M%ﬁdsé@dqsdlwmzﬁiﬁﬂ:d@nhnmd mr@m@ﬁigﬂlﬁ' Afr_emﬁm_@wisiﬁmmnﬂai_ed;lf@te_:d
administraion\ia @ RAERIRS AR SARANIMANIS: & &9@&9&&95%9&@%@&@9!9 AReIEiR R digsolved

and/or cg{sg) rseﬂcln a pﬁlymer or an 6}1 hesive. In some embodiments, a patch disclosed herein is
dfof s

condtru “EBRRIBE RITEEHE T S EEAR5a TSP E PN IS A dRRbulstitre disclosed
herein (bigleTATp @B WDundtDiesEags (00489) filogmerenmvddimentslab MXG, fuidicpolypeptide
discloseghRessil {Rng TARVAYIGiS fQumuatedsfor administrationda.anoundMressing. Wound

dressings include, but ar limited to gauzes, transparent film dressings, hydrogels, polyurethane
foam CrOBUES ARSI i et DA GO K Rt SO B S0 T T e
embodidferitgicanryGdigsion HotydeplidingiseldastihEraimyleagis TRT-MYea)ds. formatdtediwith. a
peg@traﬂg mmh&a?ﬁ&cﬁﬁgg@ma@@ E&%,?Q@f&iml e Nt %%m.tﬂémgag 1Rd ﬁ@@iﬁméﬁw?ﬂ sglfate,
sodium Jauratc,. polyoxyet e-20.cetyl ether, -9,.sodjym dodegylsulfa joctyl sodium
oS B Y v TR B, B A sk ene (NP-POE),
polysorB#EE I dGun gipcoan elmeliseriv e aboaichdiatc gotititetalrsoheldwcsseidpimulaed
taurodihydradusielates 20sacitinsghyceadiaypratisitain. oleiciacid, eapyfieReitNana aithound
di-glyceridemaiciacids, acvisholines, capriic adds, agyisarnilngs, sedium,caprajes, EOTA. citic
acid, salicylates, ‘E)?\/ISd% ecy Hwe?hfl sulfoxi e, ethandl, isopropanol, propylene giycof, polyethylene
glybol, yEErcTprdpisdBias duietyandglyio Pistotthyl-BHEPL 001Dk HredmE@mbodiments, a
MY C fusigrepolypipiide gisclosed finhe (Sudricd AdkpbhYity isdiarmul ates: 30with ageallingoanthickening)

agent. IpROme, GMAAGIMENIS & %f@?ﬁﬁ%h%%@%ﬁ@ggac%i[sf%l-%%%&%f%ja HERTaRMREGS fom, about

0.1% to about 5%, more preferably from about 0.1% to about 3%, and most preferably from about
0.25% tBPRI56: D6, Brergetiptyia drievRd Ertshioamsth st dpieiasoSimpdriotemeltirmulation
disclosedifweedimnisiniche rangerfiamtabeutliNt{cabhait-b @000RcFslaboutdddtadorabaut 1,000 cP,
abeyt 50Q.GP tg.about 1500 cP, about 1000 cP to about 3000 cP, about 2000 cP to about 8.000 cP,

about 354,000 cP to about 10,000 cP, about 10,000 cP to about 50,000 cP. - '
[60174] The pharmaceutical solid dosage forms described herein optionally include an additional therapeutic

compound described herein and one or more pharmaceutically acceptable additives such as a compatible
carrier, binder, filling agent, suspending agent, flavoring agent, sweetening agent, disintegrating agent,
dispersing agent, surfactant, lubricant, colorant, diluent, solubilizer, moistening agent, plasticizer, stabilizer,
25  penctration cnhancer, wetting agent, anti-foaming agent, antioxidant, preservative, or one or more
combination thereof, In some aspects, using standard coating procedures, such as those described in
Remington's Pharmaceutical Sciences, 20th Edition (2000}, 2 film coating is provided arcund the formulation
of the compound of any of Formula I-V. In one embodiment, 2 compound described herein is in the form of a
particle and some or all of the particles of the compound are coated. In certain embodiments, some or all of
30 the particles of a compound described herein are microencapsulated. In some embodiment, the particles of the
compound described herein are not microencapsulated and are uncoated.
[00175] In some embodiments, the pharmaceutical composition described herein is in unit dosage forms
suitable for single administration of precise dosages. In unit dosage form, the formulation is divided into unit
doses containing appropriate quantitics of one or more compound. In some embodiments, the unit desage is
35  in the form of a package containing discrete quantities of the formulation. Non-limiting examples are

packaged tablets or capsules, and powders in vials or ampoules, Aqueous suspension compositions are
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"WO 2010/025421PCT/US2009/055443 [00192] Suitable gelling agents for use in preparation of the gel
topical formulation include,"but are not limited to, celluloses, cellulose derivatives, cellulose ethers

- (e.g., carboxymeitwleelylose, ethylcellulose, hydroxyethylcellulose, hydrgxymethyiaalilose,
hydroxypropylmethylcellulose, hydroxypropyleellulose, methylcellulose), guar gum, xanthan gum,
locust bean gum, alginates (e.qg., alginic acid), silicates, starch, tragacanth, carboxyvinyl polymers,

can.ageghan. RARI. ASUAIALM. 26RIR (G0 Aahie) 936R UL Maghesiim,siigate, sodium

alginate, sodium stearate, bladderwrack, bentonite, carbomer, carrageenan, carbopol, xanthan,

cellulosE Mt o R AT HE it G o A R s a B H IR L FS R AP R BEE S s AHY GBI, ghatti
arm, guarmguriidreBiovite clbctosgs suerdsewimaitodextrrparannitcicoserbjitckchoheyymaizegstarch,
OO B ey
U S u ) [QOX [ e, . u v
e B R B ARl bt G et a bt el Ao siiad
poly(hydresyeiiyimetiacsilatafcorypolygetathedpectin Holygdimd oovidbres prepyiarisrcaribonate,
methyl vieyether/ magicanhydride.capalymer-{RVMIMA )RRV Rethxeibyhm et aaiA Sstem

poly(methoxyethoxyethyl methatr Iate)ﬁ,eh droxypropyl cellulose, hydroxypropylmethyl-cellulose
(MO S Rl TREHh DA AR IR e b s T S R FBI e (PP

povidonpstnsireh stherest. TODIS3FInsehie kdibstimapescaCRusishipslypeptide
disgloseg aaneinae: 9unhd vAYE) Tis farpumatadnatith as emelliotdemellienisinelude Duhaie ot

limited to, castor oil esters, cocoa butter esters saﬁlowe{.oil este{s, cottonseed oill esgers corn oil
(5 QAMents tlg ACCING Tormulation COmprises an aniigcn or anug Q1 .2, 8 [Bro %]ﬁ or

esters, olive ol esters, cod liver oil esters, almond oi este%s, avocado oll este S, palm oll esters,
sesamePBiy wstbra de fjom EnerastdisCKiKkatoff ssters, doybae dil deiersowe EylustradmAvgscerides,
ethoxylated-glyaamd, menasioatale Bexykhawraie disahexyihlatmatenisohexy palmtate fisepropyl
palmitat 2t almitate, decyloleatg,isodecyl oleate, hexadecyl stearate decyl stearate, isopropyl
e oar SRR TR SR
diisOproppreBpAER e PATAN tatEtE Ty RSty tato R e i Retae ™ SIEPIoHG TS B BIeY s@frate,
and oleybaledie; pelargonietdaeidotadieacid, myristie acid, palmitic acid, stearic acid, isostearic acid,
25hydroxystearic acid, oleic acid, linoleic acid, ricinoleic acid, arachidic acid, behenic acid, erticic acid,

lauryl algfohol m rist}ll alcohol, cetyl alcohol, hexadecyl alcohol, stearyl alcohol, isostearyl alcohol,
ical Farmplations o
hydroxys‘?@awt-é{coﬁvf‘r&\eyl alcohol, ricinoleyl alcohol, behenyl alcohol, erucyl alcohol, 2-oetyl

dodecar8iiaBdheimasrabied st tian dfinCoasvaivbw e bradsivalesabemmmceti, PYRSHYI(hipridtaiesiersary |
stearateogaanaula ey isapdedilavasstacifinnangshalesiesah) 36 Cambinatinnsd0P494¢ In some
combina U SO A A A Oy o Sea b e R e by o
patient iRsEFBaBEE AR NSt PG ad Bt gee Sop fourdsde Sepm dnrrstBin it amibtivartirefapeutic
agent 35anhinhalsaiRiudessaiberaperiiche gisurh that BlsadasdiRiapevlimbangdl. dikany case,
patent e e e A T e A R
therapetfit gt bmahsiiacytie e M drrdhrsitand hafridea deetichBas By EfEie BEreRtrte91951 in
some emidgtimenisdhe paricuiariehoieexol temnpdusidsde pertztpenthe diagnosis of the attending
physiciag s aliMAomehal e Ganditian.ofthe.palRLANE. WS BRI AR hRaiment protocol.
formulated as a solution, a cream, 2 lotion, a gel, an ointment, a foam, a microemulsion, or a combination
thereof. In some embodiments, the MY C fasion polypeptide is formulated for delivery via a transdermal
3¢ patch.
[06179] Any suitable method of topical administration is utilized {e.g., electroporation, sonophoresis,
chemical delivery, skin abrasion). In some embodiments, the MY C fusion polypeptide is formulated for
chemical delivery (i.e., a chemical substance (e.g., PEG, ethanol, glycerol monolaurate, sodium dodecyl
sulfate, phosphatidyl choline, or urea) is used to facilitate penetration of an active agent across the skin). In
35 some embodiments, the MY C fusion polypeptide is formulated for detivery via electroporation (i.e., the
permeablization of a barrier (e.g., the skin) via application of an electric current). In some embodiments, the
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5The compounds are optionally administered concurrently (e.g., simultaneously, essentially
simultaneously or within the same treatment protocol) or sequentially, depending upon the nature of
the disease ygdisqrd&lsQscondition, the condition of the patient, and the ai;%bgﬂ%@%g& ompounds
used. In certain instances, the determination of the order of administration, and the number of
repetitions of administration of each therapeutic agent during a treatment protocol, is based on an

evaluatipn efihe, disordes peing.freatetiand the, 19condition of the paYeRL 490190141 some

embodiments, therapeutically-effective dosages vary when the drugs are used in treatment
combin&fignte MdthgaaicaleetiHEmaR Hetermining therapeutically-effective dosages of drugs and
other adems:ferdéeimncombination treatment regimens are described in the literature. For example,

the use @ IRGtORANIGHOSG: S VEFOVIRIDY OSE: RIS LOWELIRSESTRRIFRF10, MiINize; toxic

side effects, has 15been described extensively in the literature. Combination treatment further includes
periodicirgFBARCERAY SIS RY CE8B ST At s 18Med v e iR RLeis dM¥ent of the
patient. 1@k Sesine ieinbadin distioefithetombinblitiv ik Er dpisssdescnibeldihersingdasages of the
co-admipistered:;compasinds vary depending on the type of co-drug employed, on the specific drug

employ he disorder.or condjt] R}Ejn treated and so forth. In addition, when co-administered
with oniéobllgr%é?es Qoni‘(‘j|%ngf|8§ﬁ§e§tﬁa%ed&lr%§, RS BBING %?‘6?\9? g -eﬁeé?éﬁ%g—}é&] na(fil‘safgﬁﬂhll@?élred either
simultaféatigrwitisairngisioeicalytisgent (B)idomsdaeitallpiltnceraieninstances, W stininistered
sequentiallydhg, attending physician will decide on the appropriate sequence of therapeutic compound

describ &bﬂ% §in in combination with the dbditional therapeutic agent. 1001981 Th ultiple
ey ¥ apey] & .
therapeTJtlc azlélr?toén f’aeti?egsftm gﬁté g‘%ew icH IS & ther: %rgﬁ}ﬁ% 30%8%% Eigsc%ﬁﬁqe%pﬁ‘é?‘g%nﬁ are optionally

administasdl inanirelderoslisvei siisapaspan SnuttdResus), wenilivelferteripsetaisadents
are optienatynpravidadhimaisingleilynified: fesmuosiinsdtiple fams Loy wayef examplganly, either as

a singlegll of Ao AepARIR RISk AT NIANGeS: 008 f (e tsKaReUliG agenis. s opignally
given in multiple doses:. In other instances, both are ogptlona y given as mul P &'d0ses. T no
similitaf¥$6¥, the timing between the multiple doses is any suitable timing, e.g., from more than zero

weeks toidessqthan four 30weeks. In some embodiments, the additional therapeutic agent is utilized to

achieve RS0 (pafiiRlahGRMPIAe) Al GansehhalauRan e, erapeHieAgentgagibed herein

(e.g., a compound of any one of Formulas I-V) is subsequently adminiStered. In addition, the
combin&tiBh HRBHAYJE CERHBSFRNES SHtPitioRe KBl Betmhitdan et e8r only two
agents; theaseraf multiple therapeutic combinations are also envisioned (including two or more
thegapeptig.compounds described herein). 351061.991 In some embodiments, a dosage regimen to
treat, prevent, or ameliorate the condition(s) for which relief is sought, is modified in accordance with a

variety OIHUPS PRETRIAEMENS iR MU G R LSRRI I R It T IB 85401 PETY1 sdomsditgs 443
which the spisjedh suffersnaswe) pagetveage puieig Bt s exjdidh @rdmmsdicak gendition dfithertsubject.

Thus, inpaboKs esbeditnents,the.Aosage regimen actually employed varies and deviates from the
dosage&gﬁimens set forth herein. 100200] In some embodiments, the pharmaceutical agents which

make up the combination therapy disclosed 5herein are provided in a combined dosage form or in
Se%ratgl%h@éq@qﬁ@&gﬁ%@gmmﬁ‘éﬁ}f@mm@ée disclosed herein (e.g., TAT-MYC) 1s formulated

as a gel. In certain instances, gels are semisolid (or semi-rigid) systems consisting of dispersions of large
organic molecules dispersed in a liquid. In certzin instances, gels are water-sofuble and are removed using
warm water or saline.
Sticks
30 [06186] In some embodiments, a MYC fusion polypeptide disclosed herein (e.g., TAT-MYC) is formulated
as a stick. In certain instances, sticks are solid dosage forms that melt at body temperature. In some
embodiments, a stick comprises a wax, a polymer, a resin, dry solids fused into a firtn mass, and/or fusaed
crystals. In some embodiments, a topical formulation of a MYC fusion polypeptide disciosed herein (e.g.,
TAT-MYC) is in the form of a styptic pencil (i.c., a stick prepared by (1) heating crystals until they lose their
35  water of crystaliization and become molten, and (2) pouring the molten crystals into molds and allowing them

to0 harden). In some embodiments, a topical formulation of a MY C fusion polypeptide disclosed hevein (e.¢..
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administration. In certain embodiments, the pharmaceutical agents that make up the combination
therapy are administered sequentially, with either therapeutic compound being administered by a
regimen callipg fp1,iuQ;step administration. In some embodiments, two-smgg%@i/ﬁ%@g?n regimen
calls for sequential administration of the agents or spaced-apart administration of the separate agents.
In certain embodiments, 10the time period between the multiple administration steps varies, by way of

non-limifing example, from.a few.minies sexeBhiouss, depending. Mﬁgm&p&%@ﬁgﬁé@&%ach

pharmaceutical agent, such as potgll?é:_éésolubihty, bioavailability, plasma half-life and kinetic profile of

the phafPEREiiRACLE Eh Tob Sty £ ditiosk {8 eompounds described herein also are optionally
used in Bd8G)atiore withodrooed aresidhidtpravide addiWivfidhomsyriepgistic benehd terthe(patient. By
way of examplecofly, RRUGHS kR exRasietdQLplind hetanauic And/or prophylachic henefit in,the

methods described herejn, wherein phaimaceutical composition of a compound disclosed herein and

for ComBTHBHBRE Wit Siher tHBrApa S Bré Lotibieamil fereaetas iy i HBes HihelitBther that
individusitis erdardiesof a igeind HrigeaecnmitaNbr thatos dohgertite dieckoridieted withTeer i @isorders
or conditieRssih CeLRINeMbAdINGNRIS. RrARRYIacliGLenalitis aghisyad: hy.adminisieningia theapeutic
compound ges)cribed herein to an individual whose proliferative disorder (e.g., 20cancer) is in
remissiérﬁmfel?ée. , partial or complete). 10020211n some embodiments, the compounds described herein
and comitfetion therapies are administered before, during or after the occurrence of a disorder or
congitiomoTsgingaf-agminisienng thecCOMPOsiipR aantainingasemRAUNhis Rttionaly:vakied to suit

the needs of he Jndividual hested, Thus,n seriin smboriments, e, cpmpeunds, sfg yeed o5 a
prophylactic and are administered contmuoué’fyntb’su Jects with a 6?%Bséin3| f?olsdel\slse gﬁ conditions
or disordetSTiRIMdEe 16 prevast thevebarenesortrabidoraet orieshdiieshhssiné ernbbirdents, the
compouiésoaieh GRMPRSIK BS @l gadiditisteredronandraiiid yalygbing aiassorrasossibie after the
onset o ymptoms. The administration of the compounds is optionally initiated within the first 48
hours of the ‘Onset of the symptoms, within the first 6 hours of the onset of the symptoms, or within 3
holits of i@ HHEEEBEthe symptoms. The initial administration is achieved by any route practical,
30such @e;deriexamplebaininirgwanydsisieoiionatie ltiscinjectionininpfiygsionover & mibttasta about 5

hours, afdf}igdxﬁ‘iﬁapa%%l?ﬁ%%%ﬁﬁr&%%‘%%nE%P&gis‘?@i‘{%%ﬁ%&%@]% Hlsen @t a0y ig@gf%&i‘%en?f- In

some embodiments, the compound should be administered as soon as Is practicable after the onset of
a disordfé’F’dirr‘éf‘éﬁﬁ?tiWﬁ%%@ﬁ’t%ﬁ%?@%%@b‘f@d%’%dhﬁﬁ’%??gﬁﬁﬂ?ﬁ #HR# K cessary for the treatment of
the disofdenzsughcastfopiexample, from more than 1 month to about 3 months. The length of
tregimenfy @Rt onAlY- YRG! §@?P@_lﬁuﬁu\?\;%ﬁ%%%ﬁ&é’d%@i&&W&e@ﬁg‘?géﬁf%’f? Rlapy.smpgdiments,
the compound or a formulation containing WO 2010/025421PCT/U52009/055443 the compound is

administalRl YRR RR S R Rt R B SR PR C1 PSR Y0 B % s kot 8Hatore than 1
month tecdvoutBaye arsy o0 OROBYR Gorne i bdimie Atso dverdpdutituyentsoare cdimbined with or

utilized igicapebinatiopWith-apRR MRk efitheriolowing theransuicRAUS IS if.ARY ceRRigtion: Akt
selective ilnhib?i)tors; PISK inhibitors, SpS)%:)% tide kinase g? PKC§ iQ ilgitqra; farnesg%%ans erase
inhibitore RO S Sf AR RAG ptaSiC AT IR E 425 AT PYSE CAn SATMB AR e A ePEndent
poRipeptidekishsedihtitsifordaiey elbir-ddpeannietic kithgwinhibitois RPD lphisryléneditimibesy, D609
(tricydoga%%aﬁ'&iﬁb%(m%ﬁﬁi@flﬁgéd?ﬁz|c%rﬁ&§liﬁg”§t§4hric acid, salicylates, DMSO, decylmethy! sulfoxide,
methylpq ny1)-7-(t-butyppyr Olt?%gﬂ-d%- rimidine): AG-879 (alpha-Cyano-(3,5-di-t-buty1-4-
o TR AT B o PO () RS B S LD Sopr AT £ Hpsigargin,
or 10RKreBZBEadecanoy1-5-hydroxymethyl-tetronic acid). [00204] Immunosuppressants include,
by way afomonstinitigexampias MM asitiaparpyeiny dyelesneiin b6, Typarmetbiilated
deltamehsin, JARVAISIAIR RHSHN 8 MEONele, RiceHannol, AemSIelN:: sced hercin further

comprises fron about 0.1% to about 5%, more preferably from about 0.1% to about 3%, and most preferably

from about 0.25% to about 2%, of a gelling agent. In certain embodiments, the viscosity of a topical

formulation disciosed herein is in the range from about 100 to about 500,000 ¢P, about 100 ¢P to about 1,000

cP, about 500 cP to about 1500 cP, about 1060 ¢P o about 3000 ¢P, about 2000 ¢P to about 8,000 ¢P, about

35 4,000 cP to about 10,000 ¢P, about 10,000 ¢P to about 50,000 cP.
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tacrolimus, rapamicin, cyclophosphamide, azathioprine, mercaptopurine, mycophenolate, and
FTY720. [00205] Alct selective inhibitors include, by way of non-limiting example, 5114°
(1L-6-hydroxymathiiashifo- 15 inositol 2-R-2-0-methyl-3-0-octadecylcarbgpaiedsbliSsss
(D-3-deoxy-2-0-methyl-myo inositol 1-(R)-2- methoxy-3-(oetadecyloxy) propyl hydrogen phosphate);
and SH-6 (D-2,3-dieoxy-myo inositol 1-(2)-2- methoxy-3-(octadecyloxy) propyl hydrogen phosphate).

[0020;3] [E’dﬁi‘é}lss!h{mg’g?l{i%l%ts%wwnﬁﬁr%ﬁﬂahw%ﬁg%%mﬁﬁ Wﬁﬂﬁ!ﬁﬁ!ﬁﬁﬂhﬁmk&@@é%%&i44-d \
morpholiny p enzopyran e pstate, Milton nes ingdom
MR ATt e R e R e A
non- hmhmigoey@hm}gtélu}@mxémmm@m» ihtititopsoinybiufey ROLZIB2PGHBL 1By cellulose,
(amidingibig)pemnyskl; ngini g&ﬁyﬂaémgz%iﬁlrm@km&ﬁlglﬂnqwa@s y&g malginuda nethanesariionate);
066976 12(2n yar{)oeth 12r1?€: atgcti[]%h drom%L met  cacia arabi

0-5H-in o?of ‘a pyrr X’(%Ql et’r‘ba\zo’re urospoprln r&lt%rlﬁ caf% fastn 8 EP fb@‘%l?g(
(341-(Dmé@nmrﬁmm@pgm@&gln@eyiqmﬁ@@tam bisjdsmatelniicRionyereehiora ey RgIsERIBIn:
srl?hin%ogprd' m&@ﬁgaﬁg&uﬁ@kg%@%&&wﬂ%&ﬁﬁepﬁﬁﬂ}h 'rbaaeg%g% 2;%3«1%%41‘4&0%' furcellaran, |
-nexanyarox enyl iment Imet et n-limitin exampe
e m N AR s BT e a6 or
|onafarr%1)cl{oeiz-‘ewwvy§9Sé'dfrﬁbrﬁqiﬁﬂﬁﬁ@cb@lﬁfgﬂesf@faﬁfé@Hﬁeawﬁﬂ(ﬂ@mw@b@rﬁjEﬁﬁw&pepnde
kinaise |MUb]I@ﬁal&@gae:luﬂkeetayh@mﬁow&@iﬁy@l@g@ﬂgﬂbﬁn@dmmm):mmmmmldsﬁw&Huzose

%%%‘%ﬁ&h%?sH{Jﬁ’ﬂaﬁ%&hgﬁ&%w&h SR B0 VR '18& HEN AN ?ﬁl

(2-[N,0-

(24N- (29%%%(%% J-N(4methoxybenzeénesu fonyNamlno- (4-chlord mnamyl -N- methylbenzylaml
ne): or %ﬁ%@fi%? n%?‘(AWEZ?@?)Pe"“[‘O@?%FB’;? BB Mg aNsaioRe g CiREsEmisit kinase
|nh|bltOr&hydﬂtﬂeoﬁﬁﬁﬁ&vwmpIpﬂﬂb(%mbﬁh‘r@@%)h@qﬂdaiﬁlﬁaﬂyénﬁﬁdwmwbmﬁhwo

2010/ 0%??4%@%@11@?&9&%@?6&%1&4@ thagsob ﬁ%lﬁ%@%@%@ﬁﬁ%&@%&&i“ some

embodiments,”an agent and/or comp osition descrlg herein is used in the preparatlon of vaccines for

imiuniSEtYRS i‘iH‘Eﬁ’bﬁ’é’ﬁ‘ék(é’@'ﬁ’ﬁ]éﬁaﬂ”fglﬂmﬁéﬁgf’ HiROBIAR o AR (YL rubella;
diphthelié@1pgitussis; detatusninfiuEZafivarigelipgostetiviatsy letairia g, . iAATEMXE;) méningecdccal

disease;, ARReUMPRA; SMAHRRX-ERAIE R BURONIG. RIS Y6 Iov:{Rye %0969%%1 QSIS R Lr

paplomayirus) wherein an_up-regulation of an immune response would be beneficial to said treatment.

In some’BABSHITHETE SR S5 ERt ‘&"é&&‘?ﬁ’é‘&%é’?é’%oﬂé THES O 450 S e TEHAL RSP Sf 448 ine. In
-~ some embotimenis cdrtgentdascribetdhermiiie asvactibe adjyvrantoihsombssmbeditrieiats, the

vohime Qf,R YRESINE fg{m&#@&%lﬁs}%ﬂm%@ﬂé&fﬂ@ﬂé@b%;a@o mﬂ&@h%é MbadR seMmemmbodiments,
the volume OfT cg{nge fO!tI Iationtgpr ei:tfon is fr?pmla out tq atboutt%gpl In some
embodimants? theVof lfmnéeo Vacdine™o ek e(rzyln(J}gcaSﬁ()nelea Foin KRBt 260 Hft8 Sbout 2m1. In
some erftEelb extisathie. Wﬂi}meﬁ@ﬁ@v@cém@mmMm dorofedtidmis fidreraldetrd 880l to about Iml.

In somedahegimenis:dnanmalliere-ohgattsR tosWANR-faE IDiaatioisRDAL 3Rk, iye volume of
the vacmlrgp1 sldteater ined b¥1ct1hfea meth}c()id of agmln dstr&{;}tlon In {tam insfances,.the. (Yaccme is

UT1C .4C mitic acy SariC a¢1d, 1505103
admlnls?e ea as é. UHB% aneoUs or mtréggnna |nje 1on. In ceftsaln ms‘faﬁces tﬁe va(:cme IS

1530 miRstereeasqatidrlascindr inpdesend idpme asitbanbidistacithbeberie i aeniisiensd as |
dose. InkomIE Qb Uimels - éie MatsinR:isRAMiNsterasin nuliple desas (elghtn, bposigiahors).

10021240 2me smBRdImets. a1 g6k andloromponian daseried EIGILIS uBEA e,

preparation of medicaments rophyfactic and/or therapeutié freatment of disorders that would
benefit, %m@a%’ewiﬁﬂmf%ﬁﬁa%‘dmﬁ%’@a&%hWéwﬁmﬁﬁmﬁﬁagmbﬁ%@%é@@m&éf&’m%%orders
transplanixgfestinna@@j@624:3]1n some embodiments, an agent and/or composition described herein
is ysed in a method of treating a

Combinations

[00194] In some embodiments, it 1s appropriate to administer at least one therapeutic agent described herein

in combination with another therapeutic agent, Or, by way of example only, the benefit experienced by a

patient is increased by adminisicring onc of the compounds described herein with another therapeutic agent

35  (which also includes a therapeutic regimen) that also has therapeutic benefit. In any case, regardless of the

disorder, disease or condition being treated, the overall benefit experienced by the patient is. in some
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disorder (e.g. hepatitis A; hepatitis B; polio; measles; mumps; rubella; diphtheria; pertussis; tetanus;
influenza; varicella zoster virus; rotavirus; influenza; meningococcal disease; pneumonia; smallpox;
cholera; buhRisRlaEKE;, Yellow fever; tuberculosis: human paplomavirus, g 3 &ahsen;wherein an
up-regulation of an immune response would be beneficial to said treatment. In some embodiments, an
agent and/or 25composition described herein is used in a method of prophylactic and/or therapeutic
reatmeghalise iRt alweu bengllabisastinPat: taR adawrvieguaton ghandnmune
response (e.g. autoimmune dlsorder ransplant rejection). [00214] In certain instances wherein the
patient' SEsrtioheadts not improve, upon the doctor's discretion the administration of an agent or
compositior} 3] éseritrednhereanis, dptionaiyeadmivisfersg chrbrigalivs that ibe fbegB0anw<dxiended period

of time, jaglugin &%@HSQQ&‘&HE%&%%@B&H@&%H@GFt‘?he"{»]%t{axpm@{h@aﬁ{%l'ﬁféﬂ%a%%&&&? control
or limitthe s thoms of the patient's dlsorder?%00215(; In the case wherein thi‘ patient's status does

improve. SSRGS r &Y B HE A SRS b SR o ARSI Y SRS SR dEe B P herein is
optionalyithiivér somimasusiypalterhativetycthdidobecoflideny belng admirdittedsckis. té@smpiorarily reduced

ﬁr |ti| m pafﬁdﬂ%xﬁuﬁ@%@ﬁ%@f ﬁe%ﬁﬂ@dlﬂ iﬁmgmda%ﬂmﬁo{@@?f e%mﬂfdéﬂd'é%'%?ﬁ@'@&’e}taiﬁhﬁsﬂﬁﬁ@mééf the daug
oliday gptionally va en 2 days an ear, inc exam le 2 days, 3 days,
4 ey, LR RNR B AL TN o B a0 R0k o ARy 4B S0y

2010/02B4 2P T RAIS 2@@9/@ 55&14131@ ayso®0 HdpEcdro apgsluroonddyRe d}g@d@aw}ﬁa s'@méys@ #80 days,
20 daysndkd:0ays: ghndays, 300 days, 320 days, 350 days, or 365 days. The dose reduction during

a drug hgli includes fr %-100% luding, b way of ex 10%, 15%, 20%, 25%,
v, A S R S e B s B A s oo
Once inffavmwéﬁtMﬁ%ﬁﬁt@ﬁ@ﬁ%ﬁﬁm&ﬁ@%@d&ﬁﬁi@&tlﬁﬂﬁéﬁﬁf@m@a&w isugeimthedigred if
necessapin®ahseeueRhpithe dosagenordivdicqyanyiniiad minisiaiions Qktkeipldsieddced, as a
funct|on che sls,érﬁngtoms to al vel at w |ch tI}e |m§r&)\égsdng(|)§ge§ e dlsor%qr or cggggéog i retained. In

% S1EE FOV1 11’1 mre e HETY nimi DXIQ 51
some em iments, p tlen S require intermittent treatment on a ong- erm basis upon any recurrence

of §ymphéfh §eﬁfﬁb‘%‘h@7‘i‘f’lﬁ‘§‘%§hﬁ‘é HititehteHatap EREGPIIBINBDSTIBIRS PRGYERHERES P Hre in unit
dosage sarmsadstitebledfforsingleadmimistiatiisicef piegisadosagesatonunit dosage form, the

formulafin 45, dividecIo ML AQF AR ContAning QBQE%Q H@s%ﬂé%ﬁ(é% ﬁ%%a@& 3BRALELERMBERION

described herein. In some embodiments, the unit dosage is in the form of a package containing

discrete*GUBrHME Y %Y R RIS AR RS HY RSN RIS G BRI Branpeibr g e Rt O SHEnEsT and
powdersrinovifi®obdnp poattdsmntizs ik gmbddimerits, acgdetuistsudpahsioneccompositiginsiare

paskaged.in, SIALGARERINPNREIRGERIR CONRAINE HnAHeHAUMEY MRS ENSAd HECIOsaRIRy

containers are used, in which case it is typical to include a preservatlve in the composmon By way of

exampl&SA- A PRIHERIEHE 18 AR O E st ESBiRREE i TR AR L8 G R Hiifeiude,
but are pothimitecbteampostes)fdrmpmuitidosercddtainerd hwith anvaddedipresdriativditf@oR18] The
daily dogaggs.appsapriate for an agent or composition described herein are from about 0.01 to 10.0

mag/kg P§ el ht I some embodi nts the daijly dosages a riate fo an ag nto
ZOcompl IE’%ﬂnﬁ]’escn era ?ﬁtlgreg?m f) G6 ahy a}%ﬁé’ epL{(%af‘r):B dglowéslé’% Ep ity soelrelns
em?éod|mem@pméydényr’@@ga@@sa@pm@pmeewraﬁtwem%ﬂfwmb@sm@ﬂydé@ewwmmw@i@ from

about Oekd@s2:R BpatkaIp@rReY Weighiidnsamgembodiment. tb@lg@aw\&@sagmmﬂpr&wor an
agent or €o Slt tion. described her gre f m about 0. 25 t % § k% per bod welgaq In some
an ? 4 the ther i

0 Se arate nc nm‘;‘cances 0 SIS 0 t Iven
embodlmen ?’I% alf35 osa es aBpr prlae or an ag e’n OI’ composituon Cil SCrl éfhere gare from

about 018 WHPWIHW1BQWW9W§ fppth are optionally given as mult}p e doses. If not simultaneous, the

timing between the multiple doses is any switable timing, e.g., from more than zero weeks to less than four
30 weeks. In some embodiments, the additional therapeutic agent is utilized 1o achieve remission (partial or
complete) of a cancer, whereupon the therapeutic agent described herein (e.g., a compound of any one of
Formulas I-V) is subsequently administered. In addition, the combination methods, compositions and
formulations are not to be limited to the use of only two agents; the use of multiple therapeutic combinations
are also envisioned (including two or more therapeutic compounds described herein).
35 J80199] In some embodiments, 2 dosage regimen to treat, prevent, or amehorate the condition{s) for which

relief is sought, 18 modified in accordance with a variety of factors. These factors include the disorder from
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25 An indicated daily dosage in the larger mammal, including, but not limited to, humans, is in the
range from about 0.5 mg to about 100 mg, conveniently administered in divided doses, including, but
not limited tQy 4Ry feuftimes a day or in extended release form. Suitable sk &assee foyms for oral
administration include from more than 1 to 50 mg active ingredient. The foregoing ranges are merely
suggestive, as the number of variables in regard to an individual treatment regime is large, and

consideyghle axcusions:iom, hass 3R recommendedvalles Are. NALHREGIITES @ﬁ:@h fipgages are

optionally altered ependlﬁgg on a number of yariabl(i-s, not Ijmiteéi to the activity of the agent or
compos oA &R e R i RS oS e A B B B B 8 D S R e i Thia S O SF i Rnistration,
the requiidméritg@i.the individual subject, the severity of the disorder or condition being treated, and

the judguaensof the nractiienss. {0Z1altexcily.ank thetarpmiceiicanmafsus mthgrpputicsegimens
aresoptlﬂgaglillya}geete(rq{ edin %%I! ?gggultugﬁg or ex eerimaetgg%l agtr_liEnl%lls,fiq_lcllljidti?p \ ut.no}ti!‘imited to, the
dem]miﬁaﬁon stthe TH5d &%e d6s&Tethalts' 5o9% S he pospﬁfaﬁon‘ and thé (ﬁ?ﬁe dose
therapeuticialiraftectivesinis 0vb ehitsolo douthtionkoTie - RpntgdgansidbBgvesnitssomiiraan dre
therapestisigtieetssigibeiiherresiicinden wichnis SxprRasadiamiie datioheimeandibag@and EDSO0.

An agent or compositions dfescribed erein ,xgivbiti{i ilgh .twhega eutic indi es is pref rer. The data
. SV{)-SFFP f ‘mlﬁ 1on. i some embodinery T, o-step adniimsiration regrmen ca 0r 8 %ern 18
obtained front cell culture assays ana anima studies are optiona Iy seda In tormulating a range of

dosage FPuEE IR GHiaEETHE ¥ 6rreE WASGEM BT EHGen b OP e oHS tiSH It dS e Pilay RS fitls
preferalaly withje-a Srangen ahcmclhst agrcoRcaniratipnsthal incldderthe BERbo dvithnipikifmal iaxcity. The
dosagenq nti n lly. vari s!}/yit in this range dependi X X e d the route of
administrgttlI g’ n %)t%/ﬁze:é%%@_x‘il?/lélg?_ Esg[%%%i%@%é%?@ﬁ% xgaraiil:%)(%e%sg %r{(_f:'21 %%I]F’ll u%%?\%%p@g fposes only
and aresABRlinibiog alabuimare bRib aohigircaablio! SsubammsmetisAd$aiations of the present
inventiommpﬂssﬂﬁieﬂ,rﬁi&ghmﬁﬁh&s_ abmmgetembﬁimgso ﬂmgﬁ@ﬁelljtdsaomluﬁdmsﬁggdl tgh&te\dﬂtﬁsin the
scope of {he appenAe SAIMSH R M enlian IRYhR practced pihen ihanias, seerl el despoed.

e 5100221] A plurality of cel fe

Example 1 - Assay Usinz a Reporter Construct y of cells are transformed with a

reporter GG RGP RBYEFETISY ReHSRFIET HAL e PSR e dET EE ST IP-arh O B BrEMATIEIC he cells are
divided intop6raligtioiusingiaistancibe6 anélbptatahitachswil isradiministeieda diffbientemal
moleculg.  Ihesmallmelaarie &gy hateswithdne Lelzdure hovt JIhelevalotexRiERsig gt the

luciferase is determined using fluorescent microscopy. Agents which induce the expression of the

luciferaS8 N S8 GEH A A it 20 ERErpIE S EURSHRRD AR A AT HORP e a8 8ptide
Construstionigépd AfeM¥@i{0222 b PiasmibddIFAT- Mye iMBvBik iw (U Gxpidi faiscloded &s (SEQ ID NO:
3) was mg&)byig’gﬁgmpdgg?ﬁ;g;ﬂap&t@&&gg@g regions for human MYC us_ing a forwa_rd primer_that
V-1 (AR TEE TN B S BB T POl TS HBBH Phe. PR
product Wesetideringl oyt HtoopET 0 T/H - TdpoddhvitrogeivpyEnes wWhikhitkidtite S acomemivnal V5
epitope @neaxistidipantd EQRNE v daubificatiemias. of the individual treated. Thus, in certain
embodiments, the compounds are used as a prophylactic and are administered continuously to subjects with a
25  propensity to develop conditions or disorders in order to prevent the occurrence of the disorder or condition.
In some embodiments, the compounds and compositions are administered to an tndividual during or as soon
as possible after the onset of the symptoms. The administration of the compounds is optionally initiated
within the first 48 hours of the onset of the symptoms, within the first 6 hours of the onset of the symptoms,
or within 3 hours of the onset of the symptoms, The nitial admimstration is achieved by any route practical,
3¢ such as, for example, an infravenous injection, a bolus injection, infusion over 5 minutes to about § hours, 2
pill, a capsule, transdermal patch, buccal delivery, and the like, or combination thereof. In some
embodiments, the compound should be administered as soon as is practicable after the onset of a disorder or
condition is detected or suspected, and for a length of time necessary for the treatment of the disorder, such
as, for example, from more than 1 month to about 3 months. The length of treatment is optionally varied for

35 each subject based on known criteria, In exemplary embodiments, the compound or a formulation containing
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Bacterial strain used for protein expression [00223] BL-21 RARE cells were created by transforming
BL-21"StarTM E. coli strain (Invitrogen) with pRARE 30(CamR), isolated from BL21 Rosetta cells
(Novagen), {hgLgwarasstRNAs for AGO, AGA, AUA, CUA, CCC, GGA cpgpmpsamerigiyinduction and
purification [00224] pTAT-Myc-V5-6xHis ("6xHis" disclosed as SEQ ID NO: 3)was transfonned into
BL21 RARE cells and grown on TB/Amp/Cam plate at 37C overnight. An isolated colony was used to

inoculatged RMdul B0 Sosialiak WL, 8ad QomEIahVGhRl HABSA 2 1RLET 0/84009/055443

37C overnight. 1 liter of T /A vg/Cam broth was inoculated with the 5m1 starter culture and grown to
an 0D6BEBIBS! BRE ARG Wit . 5mM IPTG at 37C for 3 hrs. [00225] Bacterial cells were pelleted
by centmwéﬁmwwmt@@@wmnmrwq@mgpémalwwg@ba*fféﬁ@q\mw@@l%emmwpm

10mM TiscRilde f%;%ammgggﬁt 5099 Jﬂ&ﬂﬁ&fﬁsﬁiﬁ@t@ﬂ%ﬁt@hﬁe&ﬁ SBKeE: ITIBK amtﬁswas cleared

by centrif atlo t 29, or 30m mjn an%the rnatant was, a d to a 1eI nitrilotriacetate
affl(rgnty &5 b%] a%eng3 usmg rab\}‘lL rrgﬂow tém(lfvb u?%enlgiv%a)s wés ebél Bgt% iaSm\?o mpes o%ciy5|s buffer

contaunm@cqf@mﬁﬁ%ﬂ%m f8l Iéiﬂﬂ@tﬂ"b‘}%(@ﬂ% IeRPRASTS PIURIUER Kzt ED R DO R G 5531]00226]
Protein mas-Gemsentiated ysingrathdimican ke «gemgmiu@ahﬁuq;%n @lam@@e@b&pm INWMVGD)and-dialyzed

hi a stepw sis, buffe JHs WA M NaCl, 5% 10
glycero%ﬁrﬁiﬁ% ‘!IPWI' @gr‘é&s ﬁzét({ %)fo%m]/lée 2 ou(r%‘lfral MN(I:%% bufter cobntalrri;{l]ng 4M urea, 2
Pours |ﬁlﬁh%ﬁ%ﬁﬁw&ﬂ‘éagﬂ%hfi@ﬁ%(ﬁ)d?a%féi%efb&‘ﬁé‘?“éﬂ&ﬁ@“gh%t@f%iﬁacg}%%f‘b?ﬁft@ﬁﬁs‘%@’re
verified risinge SDSR A elestopheresisandreiihesiépomassie blue staining or western blot with

ante V' (o ARPRITNIA0STI AN ARNEENY G 358, 1i50R0 SN St kog%saggéaﬁy&y@ﬂ%&%ﬂ'es

[00227] Protein concentration was measured béH?ra ford protein assa compared to a

i
standarBR0RE PEtEB S LEehia Fairr X Gmprets & E’f‘?@%’i‘rﬁa?eAﬁ*WlPﬁuﬁgH%@ptlde on Immune
Responsesijfn2 28]aiten] Atidvhspifusidn pepiigeis, evalastedrineyvitso rdcadeguiator 0f 2. immune

fespon %ﬁﬁplmgxme ﬁ%@ﬁﬂ\{&y&m %ﬂﬁd&%@gx%é%lﬁt MG Hsieamentide for 72
hours. The culture is then 20stained with CFSE. FoIIowmg staining with CFSE, the Cu%é]% is analyzed

by EACEOER b OmErREEe SRR RAISH Pptde ShINmUhR RSB RE 1902597 The
TAT-MY€thusioh (peplitelise vatpetbrliinevivihaplaregulbtor-of A, indimunyemesposise 1 ARhduse is

mmum%@g@y’n@k{}j@é@%@ oRfmiRisteRipepRaHL to the mouse. Immediately after immunization
25 agalnst the antlgen the TAT- Cfusmrlﬁjl) tlde IS ad inistered to f? gb?& Wenty -four hours
alyze

after thd AR LM S tEHPLa T e RN 3 ST Bhe THB R BRI (fiibodies.

e' Mo e’serumis an
AlternatWE'tyl,Gﬁh@]’&ﬂm%%ﬁ@mm@e‘iSM@W@@?@@@@%W@W%Ifﬁﬁﬁ’#ﬁ%ﬁ@ﬁﬁ@?ﬁ“@r preceding

IMBUNIZAYONS phenyl-2-(9H-purin-6-ylsulfanylmethyl)-3H-quinazolin-4-one),

[80207] By way of non-limiting example, protein kinase C (PKC) mhibitors inciude Ro-318220 (3-[1-[3-
{amidinothio)propyl}- 1H-indoyl-3-y1]-3-(1-methyl-1H- indoyl-3-y1) maleimide methane sulfonate); G66976
(12-(2-cyanoethyl)-6,7,12,13-tetralydro- 13-methyl-5-oxo- SH-indolo(2,3-a)pytrrolo(3,4-c)-carbazole);
staurosporin; rottierin; calphastin C; GF 109203X (3-[1-(Dimethylaminopropyl}indol-3-y1]-4-(indof-3-

25 ylmaleimide hydrochloride); hypericin; sphingosine; miltefosine; palmitoyl-DL-camnitine Cl; rottlerin; and
2,2° 3,37 4 4" -hexahydroxy-1,1"-biphenyl-6,6’-dimenthol dimethylether.
[00208] By way of non-limiting example, farmesyltransferase inhibitors include L-744,832 (CygHasN2O6S;
2HCD; or Sarasar (SCH66336 or lonafarnib).
[60269] By way of non-limiting example, Ca '/calmodulin (CaM)-dependent polypeptide kinase inhibitors

30 include: 2-hydroxy-35-(2,5-dihydroxybenzylamine) benzoic acid; KN-62 (1-[N,O-bis(5-isoquinolinesulfonyl)-
N-methyl-L- tyrosyl]-4- phenyipiperazine); KN-93 (2-[N-(2-hydroxyethyl)-N-
{4methoxybenzenesulfonyl)]amino-N-{4-chlorocinnamyl)-N-methylbenzylamine); or staurosporine (AM-
2282).
[00216] By way of non-limiting example, cyclin-dependent kinase inhibitors include: roscovitine (Seliciclib

35 or CYCZ202); purvalanol A; or indirubin,
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Example 5- Effect of IM TAT-MYC as a Vaccine Adjuvant 30[00230] This will be a double-blind,
randomized, placebo-controlled study. It is designed to assess immunological memory following
admlnlstratlmeq&dgl%nza vaccine and a TAT-MYC fusion peptide. [Ogggf}jsg(ﬁ%p&gts are divided
into two groups. Group | will be administered an influenza vaccine and saline. Group li will be
administered an influenza vaccine and the TAT-MYC fusion peptide. Primary Objective 35[00232] To
assess fhgignirinladical £Yacs el erlAhalY C fusion peptide administered by intramuscular Gm)
injection to individuals recelvm an influenza vaccing, -53- WO 2010/025421PCT/US2009/055443
secondd{78 E%&?W‘é%“ﬁbﬁf%%‘j‘ EaNe) %%%%#W&%‘&?@N%S%Mﬁ{%’ﬁéﬂ%ﬁ* RrpEchifatsn peptide
administeradebjomiramustulargn o tonndividepdstireseheirng tarBinittienzensiac omepMetddology

5[002341119{11&1@)@&9@5&%0%&3@[@ @08 GrRUR: b R1& @Q&Bimﬁi‘?&%d amingle ﬁ%@é&é@&k@aﬁ%ﬂ uenza
vacgine. Subjects are monitored fo 2 hogrs for QPE? tive SI e-effects. [0023 I |nd|V|duaIs in Group |

not exhiBItHE REGEIRE S ?Fét'i’% are” Admihist %ru‘if TS ﬁk’np“rﬂ@&fbﬁw’ V6538 Al
individuatsréauBrionpilimiotmenhitsithogsnegakile Bideliokbiotsrrcatiministered 20balinfittyeaT AU OMYC

fusion peptisie.dyeih iﬁj@@a'@erai@@%a%@t&%mlglﬁa)wmar&@aeauniM%@&a@ﬁr@amg@; #lksqunts are
detenni ed and recorde “%1 §8JOOn D iraqal |V|du S are. ch%llen%ed ith antl en from
oo 34 Vi

N 18 a VacCing. a c em 1me umI (1 4 vaccly fion for ggﬁ
relevan uenza strain rawn 1or a als T"hour a er challenge, ours a er

challengé?i&é%d&@@ﬁéﬁ@hé@l@%@@%@@&%m%vaﬁ)@?ecqfalréﬁgée frrgulierovdiy Hyectendsiined. 15

Examples6utB et ofbapical AdsivhY Gndsdandacaine. Adiavent {80 B}BQJ)ll}Jﬂi&wﬂ iergecasmblerblind,

randomized, placeboscontroll dsrtryd It is desi 0 assess |mm cal memory foll Wlng
B B T S PR e e

admlnlstratlon oranin uenza vaccme an

into twoPBUPS. HEIOERT YA R S&Hmﬁ*f}é@é@ﬁlﬁﬁhﬁﬂ@é}%@%d&ﬁ%@Eafqanuiaﬁon or injection is about

500 ul. The volume of the vaccine is determined by the method of administration. In certain instances, the
vaccine is administered as a subcutancous or intradermal injection. In certain instances, the vaccine is

15 administered as intramuscular injection. In some embodiments, the vaccine is administered as 1 dose. In
some embodiments, the vaceine is administered in multiple doses (e.g. in booster shots).

[00212] in some embodiments, an agent and/or composition described herein s used in the preparation of
medicaments for the prophylactic and/or therapeutic treatment of diserders that would benefit, at least in part,
from a down-regulation of an immune response {e.g. autoimmune disorders, transplant rejection),

20 [00213]In some embodiments, an agent and/or compaosition described herein is used in a method of treating a
disorder (e.g. hepatitis A; hepatitis B; polio; measles; mumps; rubella; diphtheria; pertussis; tetanus;
influenza; varicella zoster virus; rotavirus; influenza; meningococcal disease; pneumonia; smallpox; cholera;
bubonic plague; vellow fever; tuberculosis: human paplomavirus, and a cancer) wherein an up-regulation of
an immune response would be beneficial to said treatment. In some embodiments, an agent and/or

25 composition described herein is used in a method of prophylactic and/or therapentic treatment of a disorder
that would benefit, at least in part, from a down-regulation of an immune response (e.g. agtolmmune
disorders, transplant rejection).

{00214] In certain instances wherein the patient’s condition docs not improve, upon the doctor’s discretion the
administration of an agent or cdmposition described herein is optionally administered chronically, that 1s, for

30 an extended period of time, including throughout the duration of the patient’s life in order to ameliorate or
otherwise contro} or limit the symptoms of the patient’s disorder.

[6¢215] In the case wherein the patient’s status does improve, upon the doctor’s discretion the administration
of an agent or composition described herein is optionally given continuously, alternatively, the dose of drug
being administered is temporarily reduced or temporarily suspended for a certain length of time (i.e., a “drug

35  holiday”). The length of the drug holiday optionally varies between 2 days and 1 year, including by way of

example only, 2 days, 3 days, 4 days, 5 days, 6 days, 7 days, 10 days, 12 days, 15 days. 20 davs. 28 davs, 35
-50-



20saline. Group Il will be administered an influenza vaccine and the TAT-MYC fusion peptide. Primary
Objective [00241] To assess the immunological effects of a TAT-MYC fusion peptide administered

topically to ingvigialssigseiving an influenza vaccine. Secondary Objectiygs. 2210Q72#2] 7o assess the
safety and tolerability of a TAT-MYC fusion peptide administered topically to individuals receiving an

influenza vaccine. Methodology [00243] On Day = 0, both Group | and Group Il are administered a

single dgsg af hessame\NlleRzR Ma6Gine. BHRISCISAIEIoNIAIRd 1ah 3D0uks IRLNSERENS 320
side-effgﬁé. 30[ 8244% indi\%%uals iglngrpup not exh%itiU%Br?e%ativeagide-effe%ts a_reég?ven one

applicati8¥ ot the Bralelsd fBifor PiriRsiERIATE L TG ALERS 0 9o ARG bEs (58 GRS e BRFREthe site of
the vacéinatpnl oeeA6dnl| Individualdth BiadiH. AdteiMibitifly. 1eYaiive, site-effect§’aréstiven one
applicatigm, ofsthesdh TivbY Grletien. Individuals are instructed to apply the lotion onto the skin at the site

of the vaccination. [00246] Bload is drawn from .all individuals on Day = 1. T-cell counts are.determined
o recU R e BT TS AL T G bl Ba TIG A TR G- 50 ST are
challengeesrath amigersstirorheddeagant hflliemzacstbdaiBibedbis drewin fordibdhdividuadgdndur after

challenge: §-haurs altelcbalienss, d2ihoursaiiehehallenge .AaRddohauts alierchallenge. T-cell levels
are determingd. %Ex mple 7- Effect on RA of an Age tthgt Dgwn-ReguIates IfilYC Expression
C OCIITICTT [6)8%62[5 [l: H3 ]

. ¢ wire infermjftent treatment off & long-term basis upoiy any recurrence of Symploms.
Primwy jective LF% asSess %ﬁe steady-state ro%geﬁ Scrum conc n%ra I0ONS Of an agent that

dereasd8¥Hd Ik prossiphremnmrctsaRiakhficer by siime tiot Biddisadisdraint (eretiamersuimblent X")
follawingwagidy Euiasutane obsreasi AgiBesUbjactslwvild achyentheumatpidianthidbs itRAKidRSecondary
Objectives, 1 LoL.9,assess the safety and tolerahility of A tXalminister dlslILilb utaneausly to
e S e E R S G
individuSPsaith RIS Ser £ LRt Me Sl pratiikeslisiamiris aiin-Brage st serum
levels ofutheukagioisbletarcgRin)dn indpaidiaisnvithsRAumihAlethpdale, InbioaRd dbiswill be a
double-bllachfandamizel-PlacbRconias BAASL iR Mulipie-dose st i e digsianed to

assess the steady-state trough serum concéntrations of Agent X oIIIowmg subcutaneous
adiinistrEEFR i RYBREIRHFFR A Whiplbeasa i Sipisetdoin e ATeRsRTSEe B BESMRgtoa SSiptiter
generatefkrangiomizatiomscheméyr imani:dbirajior20ic: receivedeither Agenrt ooy patehdute. baf 5
parallel geaupeRRges APHAALY WEIIPRIHNEH M A SEHEEN M d preservative.

[00218] The daily dosages appropriate for an agent or composition described herein are from about 0.01 1o

10.0 mg/kg per body weight. In some embodiments, the daily dosages appropriate for an agent or

20 composition described herein are from about 0.05 to 7.5 mg/kg per body weight. In some embodiments, the
daily dosages appropriate for an agent or composition described herein are from about 0.1 to 5.0 mg/kg per
body weight. I some embodiments, the daily dosages appropriate for an agent or composition described
herein are from about (.25 to 2.5 mg/kg per body weight. In some embodiments, the daily dosages
appropriate for an agent or composition described herein are from about 0.5 to 1.0 mg/kg per body weight.

25  Anindicated daily dosage in the Jarger mammal, including, but not limited to, humans, is in the range from
about 0.5 mg to about 100 mg, conveniently administered in divided doses, including, but not limited to, up
to four times a day or in extended refease form. Suitable unit dosage forms for oral administration include
from more than I to 50 mg active ingredient. The foregoing ranges are merely suggestive, as the number of
variables in regard to an individuoal treatment regime 1s large, and considerable excursions from these

30 recommended values are not uncommon. Such dosages are optionally altered depending on a number of
variables, not limited to the activity of the agent or composition described herein used, the disorder or
condition to be treated, the mode of administration, the requirements of the individual subject, the severity of
the disorder or condition being treated, and the judgment of the practitioner.

[60219] Toxicity and therapeutic efficacy of such therapeutic regimens are optionally determined in cell
35  cultures or experimental animals, including, but not Hmited to, the determination of the LD30 (the dose lethal

1o 50% of the population) and the ED50 (the dose therapeutically effective in 50% of the pooutation). The
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visit. 1002521 On Day 1, subjects will receive a single IV infusion (loading dose) of Agent X or
placebo, based on their weight range. Agent X or placebo will be administered intravenously over - 30
minutes using a calibrated, constant-rate infusion pump prior to starting subcutaneous treatment.
Approximately | hour after 25the completion of the IV infusion, subjects will receive their assigned
subcutaneous dose of Agent X or placebo drawn from a vial or using a pre-filled syringe. Agent X or
placebaiwilkbe aamimistered:bydohnigakstudycsite tetalitmeekilbly:thehstloutarmeous teutépat the same

dose as,IheHOStHaREAYSHA0S8:00 Q%&JQQ&@@E@J&%&%&Q%@R@QH@%@&%Q 3802531 Subjects
will be mo{mtore fof(aadverse er\érelnctg1 %Furg throu?hdout thﬁ tugratlon of thT study. Prl%slcal
a

3 obtained ass 53 es are optionally use a rajge
30exan”Pnaet’Tons Vital il Theadtrements” ana eimcaiTaborat ory e altiations witl e per rmed at
selectedftitiess ﬁqmﬁﬁghéurmnel“éwgs W@W&&W@%M@W%‘MW@W# brecedirs eretrayDadin prior to
and at thegentlpfthenptintusianinadoiiesn, thiend campleswilkbe-toliected-peiofHiaenchiveekly SC
dose of gL X ON.DRYS i 8222030 4% 80,5 s KL ARCLTRIAL G Assgssment of
steady-state Cmin concentrations. A single blood sample will also be collected on Days 72, 74, 75,
and 76 for evaluation of steady-state Cmax, 35 Tmax, and AUC(TAU), where TAU = 7 days, and at
study discharge (Day 85). Blood samples for agaesMitidift of immunogenicity will be obtained prior to
the ad mmmgﬁm&fo%%m&s rlﬁlﬂ%ﬁ&t&% pﬂl%o&? m?lﬂcaﬁ&lﬁie aor h‘fM@lg embodiments. Many

%0’025‘%@%&’%5&%?9 Q2R3 %5 PRd AR SRIRNNE SISHMAANAN AL SRl pmiaR aned
prior to xaosmg on Da f §a§] 8% 025471 u%fects omp ete the 12 weeks of
subcutéhe’eﬁaedeéﬁqéedf%aéﬁ?www@eﬁb%saf@ gfifrerdEneiiridts %W@fl@%ﬁ%k?é’reﬁfﬁd(ﬁg For
subjectshwihe entdkeththedibed, the first dose of Agent X will be 5administered on Day 85. Number of
Subjects [002551 Between 48 and 72 subjects are to be randomized to study treatment. Diagnosis
and Criteria for Inclu5|on [002561 Men or Women with active RA who are above 18 will eligible for
panicip &8t 3 iy theet the classification criteria of the American College of
RhéumBld gy (Hariy fé ﬂﬁéﬁ?ﬂmﬁﬁw RHELIPATISTROASSS LI OIPORR AY)sfoet R Hrid taler active
disordeecstibjgatsonush-dave.nad RA far atilRasit yeakdiosutbe lisnadafdntiatiiagaasis [0E257] While

preferreg embodim ﬁii‘%esre%[ iﬁ%ﬂﬁ%ﬁa@ﬂ%"%KQHHB%%%&?‘%%ﬂl%‘ﬁ’@;ﬁﬂﬂa@@lﬁcﬁpg%ﬂ%r%ﬁé Wil 15be

obvious to those skilled in the art that such embodiments are provided of example only.
NumerdtfBeaitARbIS ehriges daarato StiaioH s o S caur -ﬁ%%&’éﬂ%‘km TRt
departingefroifvtiegmeentiohiditeshouldobe understood that various alternatives to the embodiments of
thegjnvention described herein may be employed in practicing the invention. It is intended that the

Iﬁ!cs)wm% claims, _g‘m%@ S %gaelgtfggggtn}ﬁ%%hoeea nd that methods and structures within the scope of

Construction of p-TAT-MYC
{00222} Plasmid pTAT-Myc-V3-6xHis (“6xHis” disclosed as SEQ 1D NO: 3) was made by PCR amplification of

the coding regions for human MYC using a forward primer that contains an in frame N-terminal %-amino-acid
25  sequence of the TAT protein transduction domain of HIV-1 (RKKRROQRRR (SEQ [D NO: 6)}, and a reverse

primer that removed the stop codon, The PCR product was then cloned inte pET101/D-Topo (Invitrogen) vector,

which includes a C-terminal V3 epitope and 6x-histidine (SEQ ID NO: 3) purification tag.

Bacterial strain used for protein expression

[00223] BL-21 RARE cells were created by transforming BL-21 Star™ E. coli strain (Invitrogen) with pRARE
30 (CamR), isolated from B1.21 Rosetta cells (Novagen), that express tRNAs for AGG, AGA, AUA, CUA, CCC,

GGA codons.

Protein induction and purification

[00224] pTAT-Myce-V3-6xHis (“6xHis™ disclosed as SEQ 1D NO: 3)was transformed into BL21 RARE cells and

grown on TB/Amp/Cam plate at 37°C overnight. An isolated colony was used to inoculate a Sml TB/Amp/Cam

35  starter culture and grown at
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CLAIMS WHAT IS CLAIMED IS: 1.A vaccine composition for modulating an immune system,
comprising: (a) an antigenic moiety derived from a pathogen; (b) a fusion peptide comprising: (i) a
transporter ReRlggR segyence; (i) a MYC polypeptide sequence; and optigpalh,aeekbs@Lie or more
molecules that link the transporter peptide sequence and the MYC polypeptide sequence; and (c) a
pharmacologically-acceptable excipient. 2.A vaccine composition according to claim 1, wherein the

fusion peptide hasiEormyla-(h; rapeRaratASRUde SRAURDEE M XG RAPRRlide SAqUENPE, A vaccine

composition according to claim 1, wherein the fusion peptide has Formula (ll): transporter peptide

sequenERSERY & B BEptrde S fusidd P I a3 5% molecule that links the transporter peptide
sequenddZiid BN Y Elipoiyp eplidel Seqasn éeadoi and doimel borig ositivrugended imdytds oldfm (8, Xvherein
the fusigrpaptide: Ras FormuakD:{ranarosenLPeRlds ReAUEREE:M Y CrRelYRRRULS Seakence,

wherein in X is at least one amino, acid i
11
WI{IF&

A vaccinge composition according to claim 1, wherein the
fusi% n p}gﬁaﬁca\évzﬁ gge%ﬁ: l%ﬁg %téowéggg()() x g for ?O min :de the supematant wgas applied to a nickel

MRICKARGRRERMOEERYAENOQRRAT MPE Ny SFINRRREDUDYDSY QRN vIDEFolumes of

DNDG SR L ATGL EMTEL L S DNVNOSE DT OO M S LS ARAL SEKLAS
D . .

YQAAI%@%%:% B Aﬁ?&cﬂ“é”\’?é ﬁ?@%ﬁ%@b@%ﬂ@@ %%eb‘ké%%\%%%@ SPKSC A
SQ D SHhRSnG Sepysy fsEeTEg $PsefieE S tmy] NEED.FSPFTTESH B0, 450mM NaCl, 5%

E Bl QE ekl DMMSMEK RQ ARG IC R ES GHRSAGEHH S GRFESR Ml G RGNS kiQH MN:AAP P
STRKDYR.AAICRVKL D.SVRV L. ROISNNRKCTSP RS.SDT LEN.VKRRTHN V . o
ERQRBNE KB SR B 15 L NN R AR REATAV TP S0 A EOR L TERE P RkrREQ
LICH ICT4¢5 Sriesphpigss Rl B R oS e DE BPamR POTSHERHIIHY BRARTRES He Eenposiis s cording
to any o&m:iamscM2whegenm;tbaaar@igepiﬁtmmhew@s alﬂaﬁl{i@gen., a toxoid, a peptide, a pucleic acid
sequengg, B-holysacehande. or ,@5&%&?&@_9&g’y%ﬁﬁ(g&ﬁfpr&é‘l\nva%&%} N8 SAMPOSIHON AcCIEing ig-any of

claims 1-5, wnerein the an_tlgenlc m0|ety IS derive
15 of bovine serum albumin.

Example 3 — Effect of TAT-Mpye Fusion Pepiide on Immune Responses

[00228] The TAT-MYC fusion peptide is evaluated in vitro as a regulator of an immune response. A primary
T-cell activation culfure is incubated with the TAT-MYC fusion peptide for 72 hours. The culture is then
20 stained with CFSE, Following staining with CFSE, the culture is analyzed by FACS.,

Example 4 - Effect of TAT-Mvc Fusion Peptide on Immune Responses

[06229] The TAT-MYC fusion peptide is evaivated in vivo as a regulator of an immune response. A mouse is
immuonized against NP-KHL by administering NP-KHL to the mouse. Immediately after immunization

25 against the antigen, the TAT-MYC fusion peptide is administered to the mouse. Twenty-four hours afier the
immunization serum is taken from the mouse. The serum is analyzed for antibodies. Alternatively, the TAT-

MYC fusion peptide is administered concurrently with immunization, or preceding immumization,

Example 5 — Effect of IM TAT-MYC as g Vaccine Adjuvant

36 [00236] This will be a double-blind, randomized, placebo-controlled study. It is designed to assess
mmunological memory following admunistration of an influenza vaccine and a TAT-MYC fusion peptide.
[00231] Participants are divided into two groups. Group ! will be administered an influenza vaccine and
saline. Group I} will be administered an influenza vaccine and the TAT-MYC fusion peptide.

Primary Objective

35 {00232} To assess the immunological effects of a TAT-MYC {fusion peptide administered by intramuscular

(IM) injection to individuals receiving an influenza vaccine,
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from a pathogen selected from: hepatitis A ; hepatitis B ; polio ; measles ; mumps ; rubella ; diphtheria
; pertussis ; tetanus ; influenza ; varicella zoster virus ; rotavirus ; meningococcal ; pneumonia ;
smallpox ; chnlefaqfdbqnic plague; yellow fever ; tuberculosis ; human RaRIQAMAYIEKS, O
combinations thereof 8. A vaccine composition according to any of claims 1-7, formulated for topical
administration. 9. Use of a fusion peptide for the manufacture of a medicament for modulating an
immunesggmg;gy}gc@%ndividual, the fusion peptide comprising (a) a transporter peptide sequence;
(b) a MYC polypeptide sequence; and optionally (c) one or more molecules that link the transporter
peptide G TENS SRS W@W@“&&R}ﬁé‘ﬁ?&’eﬁéﬁ e R pLipe e RS RS B d fhinistered
before, aftercorduringthie redimingstratibreotaarageine. 10. The use of claim 9, wherein the fusion
peptide fasjzommula (1): transporter peptide sequence -MYC polypeptide sequence. 11. The use of

claim 9, wherein the fusion tide has Formula (l): transporter peptide sequence-X-MYC polypeptide
e R 2 D R LR & WATROH & BB SLORES At B RO
polypeptithesie genastordPfoT hdoyselofmekimeidetséieein the fusion peptide has Formula (11): transporter
peptide gegspACENSMYE RAYRSNLINR SABUBRGRIMISERINIFX{SaLIRaskRG amineasid. t3ihe use
of claim. 9, wherein the fusion peptide has the following sequence:
MRKKF%E?S??&'RMDFFRVVENQQPPATMPLNVSFTNRNYDLDYDSVQPYFYCDEE

ENFY QB &ty SErdhympais S oK RE FIhiHHPR peesins RiR SEE 9P SYVANTRRS ERE the TAT-
DNDPGGBEIRREARRBEMVITELLGGDMVNQSFICDPDDETFIKNIIQDCMWSGES

AAAKL SYQAARKDSGSPNPARGHSVCS LYLODLSAAASECIDPSMV

evpLUBSL R LR R R A AR e 2 LAl B R ai g

EEEQEBEEH P\ Rrs v EK ROKpERR SE sk bnsdciHseppBepEyr R evrsTiten. Bloodis
NYAAPRSHRKLY RANKRY KhidS MM hRHENNRiICaFoRRASR, EENVKRBIdHMYge, and 24
LERQRRNEIKRSEFALRPQIRELENNEKAPKVVILKKATAYILSVQAEEQKLISEE
DLLRKRREQLKHKLEQLRKGELNSKLEGKPIPNPLLGLDSTRTGHHHHHH. 14. The use of claim 9,
wherein the vaccine is selected from the group consisting of: hepatitis A vaccine; hepatitis B vaccine;
polio va&xanpie el dieiri Y Cacdh@ceireelifyvaracine; diphtheria vaccine; pertussis
vaccinejgeissusiyaeeine Mo MAH e ZOsiRN VIrUsvaR GNR: tlAIT Ys M@ccine;

demen! B R

%

ApfkienraAvaGEl
meningococcal vaccine, pneumania yaccine;. smallpox vaccine; cholera ine.. bubonic plague
Vccine PR e Ut R e RONLr (A O B ey A G B ymccine;
or comUifatdiRerivarans arg Siviks ite b dmmsoCiheFeinl tradaeirectamphisesaranigenic moiety
desived 4B, aRePRlanti6CRlhinistFBLA ARk SRMENGE TISTING mllapcpMEA
BlOTE%‘LNOL IES, INC. <120> MODULATORS OF MYC, METHODS OF USING THE SAME,

AND METHBDS/EE DENTIFYING AGENTS THAT MODULATE WYC <130> 36824-705.201
[0624%] To assess the immunological effects of a TAT-MYC fusion peptide administered topically to

individuals receiving an influenza vaceine.
Secondary Objectives

25 [00242}-To assess the safety and tolerability of a TAT-MYC fusion peptide adninistered topically to

individuals receiving an influenza vaceine.

Methodology

[002431 On Day = 0, both Group | and Group 1T are admimistered a single dose of the same influenza vaccine.
Subjects are monitored for 2 hours for negative side-sffects.

30 [60244] All individuals in Group I not exhibiting negative side-effects are given one application of the
placebo lotion. Individuals are instructed to apply the lotion onto the skin at the site of the vaccination.
[60245] A individuals in Group H not exhibiting negative side-effects are given one application of the TAT-
MYC lotion. Individuals are instructed to apply the lotion onto the skin at the site of the vaccination.

[#0244] Blood is drawn from all individuals on Day = 1, T-¢ell counts are determined and recorded.
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<140> 12/550,166 <141> 2009-08-28 <150> 61/092,708 <151> 2008-08-28 <160> 6 <170> Patentin
version 3.5 <210> 1 <211> 459 <212> PRT <213> Homo sapiens <400> 1 Met Asp Phe Phe Arg Val
Val Glu Asngin,GisFea £ro Ala Thr met 151015 Pro Leu Asn Val Ser P%i[,lﬂgﬁﬁg@g&ﬁsn Tyr Asp
Leu Asp Tyr Asp 202530 Ser val Gin Pro Tyr Phe Tyr Cys Asp Glu Giu Glu Asn Phe Tyr Gin 354045
Gin Gin Gin Gin Ser Glu Leu Gin Pro Pro Ala Pro Ser Glu Asp lle 505560 Trp Lys Lys Phe Glu Leu

Leu Projg3uf, %L% PR A G ORIAPRAUAINRRL Bl LN YR RELRQR" ALl Ala Val
Thr Pro Phe er 85

10

15

20

25

drawn for all individuals 1 hour after challenge. 6 hours after challenge, 12 hours after chalienge, and 24

hours after challenge. T-cell levels are determined.

Example 7 — Effect on RA of an_Agent that Down-Repulates MYC Expression

Primary Objective
[66248] To assess the steady-state trough serum concentrations of an agent that dereases the expression of
MYC as identified by a method disclosed herein (hereinafter, “Agent X folowing weekly subcutancous
dosing in subjects with active theumatoid arthritis (RA).
Secondary Objeciives
09249 ~To assess the safety and tolerability of Agent X administered subcutaneously to individuals with
RA; to assess the immunogenicity of Agent X administered subcutaneously in individuals with RA; and to
examine the effect of subcutaneous administration of Agent X on serum levels of rheumatoid factor (RF) in
individuals with RA.
Methodology
[06250] This will be a double-blind, randomized, placebo-controlled, parallel-group, multiple-dose study,
will be designed to assess the steady-state trough serum concentrations of Agent X following subcutaneons
administration in subjects with RA.
[00251] Subjects will be randomized according to a computer generated randomization scheme, in a 3:1 ratio,
to recetve either Agent X or placebo in 1 of 5 parallel groups based on body weight obtained at a screening
visit.
[00252] On Day 1, subjects will receive a single IV infusion (loading dose) of Agent X or placebo, based on
their weight range. Agent X or placebo will be administered intravenously over ~ 30 minutes using a
calibrated, constant-rate infusion pump prior to starting subcutaneous treatment. Approximately 1 hour afier
the completion of the IV infusion, subjects will receive their assigned subcutaneous dose of Agent X or
placebo drawn from a vial or using a pre-filled syringe. Agent X or placebo will be administered by clinical
study site staff weekly by the subcutaneous route, at the same dose as the subcutaneous dose on Day 1 fora
total of 12 subcutancous injections.
{00253] Subjects will be monitored for adverse events (AEs) throughout the duration of the study. Physical
examinations, vital sign measurements, and clinical laboratory evaluations will be performed at selecied
times throughout the study. Blood samples for PK analysis will be collected on Day 1 prior to and at the end
of the 1V infusion. In addition, blood samples will be collected prior to each weekly SC dose of agent X on
Days 8, 15,22, 29, 36, 43, 50, 57, 64, 71, and 78 for the assessment of steady-state Cmin concentrations. A
single blood sample will also be collected on Days 72, 74, 75, and 76 for evaluation of steady-state Cmax,
Tmax, and AUC(TAU), where TAU = 7 days, and at study discharge (Day 85). Blood samples for assessment
of immumogenicity will be obtained prior to the administration of agent X on Days 1, 15, 29, 43, 57, 71, and
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Leu Arg Gly Asp Asn Asp Gly Gly Gly Gly Ser Phe Ser Thr Ala Asp 100105110 Gin Leta Glu Met Val
Thr Glu Leu Leu Gly Giy Asp Met Val Asn Gin 115120125 Ser Phe lle Cys Asp Pro Asp Asp Glu Thr

Phe lle Lys §gnlsolgs130135140 lle Gin Asp Cys Met Trp Ser Gly Phe SgrilaflaAlalys Leu Val
145150155160 Ser Glu Lys Leu Ala Ser Tyr Gin Ala Ala Arg Lys Asp Ser Gly Ser 165170175

36824705.txt Pro Asn Pro Ala Arg Gly His Ser Val Cys Ser Thr Ser Ser Leu Tyr 180185190 Leu Gin

ASp Ley SBIRARAMAIRARE Sl iysile ARR @f@é%&%ﬂk%@%@s%yéﬁ B%% Pro Tynrg Lay Asn
Asp Ser Ser Ser Pro Lys Ser Cys Ala 210215220 Ser Gin Asp Ser Ser Ala Phe Ser Pro Ser Ser Asp

Ser Lel’l'eu Ser 225230235240 Ser Thr Glu Ser Ser Pro Gin Gly Ser Pro Glu Pro Leu Val Leu His
245250 18356]|bu 63 kgt Tk RygnPiae Tier [T IweSe nSsbAsmPer GRinGHl ABrnGinr@lacebo are eligible to

enter into a long term extension (LTE). For subjects who entered the LTE, the first dose of Agent X will be
5 administered on Day 85,
Number of Subjects
[60255] Between 48 and 72 subjeots are to be randomized to study treatment.
Diagnosis and Criteria for Inclusion
{00256] Men or women with active RA who are above 18 will eligible for participation in this study. Subjects
16 must meet the classification criteria of the American College of Rheumatology (ACR) (formerly American
Rieumatism Association {ARA)), for RA and had active disorder. Subjects must have had RA for at least 1

year from the time of initial diagnosis.

[00257] While preferred embodiments of the present invention have been shown and described herein, it will

15 be obvious to those skilled in the art that such embodiments are provided by way of example only. Numerous
variations, changes, and substitutions will now occur to those skilled in the art without departing from the
invention. It should be understood that various alternatives to the embodiments of the invention described
herein may be employed in practicing the invention. It is intended that the following claims define the scope
of the invention and that methods and structures within the scope of these claims and their equivalents be

20 covered thereby.
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260265270 Asp Glu Glu Glu lle Asp val Val Ser Val Glu Lys Arg Gin Ala Pro 275280285 Gly Lys Arg
Ser Glu Ser Gly Ser Pro Ser Ala Gly Gly His Ser Lys 290295300 Pro Pro His Ser Pro Leu Val Leu Lys
Arg Cys His Val Ser Thr His 305310315320 Gin His Asn Tyr Ala Ala Pro Pro Ser Thr Arg Lys Asp Tyr
Pro Ala 325330335 Ala Lys Arg Val Lys Leu Asp Ser Val Arg Val Leu Arg Gin lle Ser 340345350 Asn
Asn Arg Lys Cys Thr Ser Pro Arg Ser Ser Asp Thr Glu Glu Asn 355360365 val Lys Arg Arg Thr His
Asn val Leu Glu Arg Gin Arg Arg Asn Glu 3703¢b38d%.eu Lys Arg Ser Phe Phe Ala Leu Arg Asp Gin
lle Pro Gk @ysGip 3802399395400 Asn Asn Glu Lys Ala Pro Lys val Val lle Leu Lys Lys Ala Thr Ala
405410415 Tyr lie Leu Ser Val Gin Ala Glu Glu Gin Lys Leu lle Ser Glu Glu 420425430 Asp Leu Leu
Arg Lys ‘Arg Arg GRTEIRPEBEE MIFIEIEs Bireis Ss8kaps48risng

(a) an antigenic moety derived from a pathogen;
(b) a fusion peptide comprising:
(i) a transporter peptide sequence;
(1) a MY C polypeptide sequence; and optionally
(i) one or more molecules that link the transporter peptide sequence and the MYC
polypeptide sequence; and
{c) a pharmacologically-acceptable excipient.
2, A vaccine composition according to claim 1, wherein the fusion peptide has Formula (I::
transporter peptide sequence-MYC polypeptide sequence. _
3. A vaccine composition according to claim 1, wherein the fusion peptide has Formula (IT):
 transporter peptide sequence-X-MYC polypeptide sequence,
wherein -X- is a molecule that links the transporter peptide sequence and thé MYC polypeptide sequence.
4. A vaccine composition according to claim 1, wherein the fusion peptide has Formula (I}
transporter peptide sequence-X-MYC polwvpeptide sequence,
wherein in X is at least one amino acid.
5. A vaccine composition according to claim 1, wherein the fusion peptide has the following
sequence:

MREKKRROQRRRMDFFRVVENQQPPATMPLNVSFINRNYDLDYDSVQPYFYCDEE
ENFYQOQQQQSELQPPAPSEDIWKKFELLPTPPLSPSRRSGLCSPSYVAVTPFSLRG
DNDGGGGSFSTADQLEMVTELLGGDMVNQSFICDPDDETFIKNIIIQDCMWSGFES
AAAKIVSEKLASYQAARKDSGSPNPARGHSVCSTSSLYLQDLSAAASECIDPSVV
FPYPLNDSSSPKSCASQDSSAFSPSSDSLLSSTESSPQGSPEPLVLHEETPPTTSSDS
EEEQEDEEEIDVVSVEKRQAPGKRSESGSPSAGGHSKPPHSPLVLKRCHVSTHQH
NYAAPPSTRKDYPAAKRVKLDSVRVLRQISNNRKCTSPRSSDTEENVKRRTHNV
LERQRRNELKRSFFALRDQIPELENNEKAPKVVILKKATAYILSVQAEEQKLISEE
DLLRERREQLKHKLEQLRKGELNSKLEGKPIPNPLLGLDSTRTGHHHHHH.

6. A vaccine composition according to any of claims -5, wherein the antigenic motety is a

pathogen, a toxoid, a peptide, a nucleic acid sequence, a polysaccharide, or a combination thereof.
7. A vaccine composition according to any of claims 1-5, wherein the antigenic moiety is dertved

from a pathogen selected from: hepatitis A ; hepatitis B ; polio ; measles ; mumps ; rubella ;
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36824705.txt Leu Arg Lys Gly Glu Leu Asn Ser Lys Leu Glu 450455 <210> 2 <211> 492 <212> PRT
<213> Artificial Sequence <220> <223> Description of Artificial Sequence: Synthetic polypeptide
<400> 2 Met Arg Lys Lys Arg Arg Gin Arg Arg Arg Met Asp Phe Phe Arg Val 151015 Val Glu Asn Gin
Gin Pro Pro Ala Thr met Pro Leu ASA- Val Ser Phe 202530 Thr Asn Arg Asn Tyr Asp Leu Asp Tyr Asp
Ser Val Gin Pro Tyr Phe 354045 Tyr Cys Asp Glu Glu Glu Asn Phe Tyr Gin Gin Gin Gin Gin Ser Glu
505560 4iptihGin ProPs AP SERGHE ASPUETFG Y STy S PhETE u ReiReS7To7E 80EenoPks Thr Pro

Pro LeusRglifakQ S8leArbhivshoelaly: Lab & s oeh8a2098 P auast fyiMakfilasyel dutheeidbe Ser
Leu Argtﬁg%c@sp Asn Asp 100105110

8. A vaccine composition according to any of claims 1-7, formulated for topical administration.

9. Use of a fusion peptide for the manufacture of a medicament for modulating an immune response

in an individual, the fusion peptide comprising (a) a transporter peptide sequence; (b) a MYC polypeptide

sequence; and optionaily (c) one or more molecules that link the transporter peptide sequence and the

MYC polypeptide sequence; wherein the medicament is to be administered before, after, or during the

administration of a vaccine.

10. The use of claim 9, wherein the fusion peptide has Formula (I):

transporter peptide sequence -MYC polypeptide sequence.
1. The use of claim 9, wherein the fusion peptide has Formula (1I):
transporter peptide sequence-X-MYC polypeptide sequence,
wherein -X- is a molecule that links the transporter peptide sequence and the MY C polypeptide sequence.
12. The use of claim 9, wherein the fusion peptide has Formula (II):
transporter peptide sequence-X-MYC polypeptide sequence,

wherein in X is at least one amino acid.

13. The use of claim 9, wherein the fusion peptide has the following sequence:
MRKKRROQRRRMDFFRVVENQQPPATMPLNVSFINRNYDLDYDSVQPYFYCDEE
ENFYQQQQQSELQPPAPSEDIWKKFELLPTPPLSPSRRSGLCSPSYVAVTPFSLRG _
DNDGGGGSFSTADQLEMVTELLGGDMVNQSFICDPDDETFIKNITIQDCMWSGFS
AAAKLVSEKLASYQAARKDSGSPNPARGHSVCSTSSLYLQDLSAAASECIDPSVV
FPYPLNDSSSPKSCASQDSSAFSPSSDSLLSSTESSPQGSPEPLVLHEETPPTTSSDS
EEEQEDEEEIDVVSVEKRQAPGKRSESGSPSAGGHSKPPHSPLVLKRCHVSTHQH
NYAAPPSTRKDYPAAKRVKIDSVRVLRQISNNRKCTSPRSSDTEENVERRTHNV
LERQRRNELKRSFFALRDQIPELENNEKAPKVVILKKATAYILSVQAEEQKLISEE
DLLRKRREQLKHKLEQLRKGELNSKLEGKPIPNPLLGLDSTRTGHHHHHH.

14. The use of claim 9, wherein the vaccine is selected from the group consisting of: hepatitis A

vaceine; hepatitis B vaccine; polio vaccine; measles vaccine; mumps vaceing; rubella vaceine; diphtheria

* vaccine; pertussis vaccine; tetanus vaccine; influenza vaccine; varicella zoster virus vaccine; rotavirus
vaccine; meningococcal vaccine; pneumonia vaccing; smallpox vaccine; cholera vaccine; bubonic plague
vaccine; yeliow fever vaceine; tuberculosis vaceine; human paplomavirus vaccine; a cancer vaceine; or

combinations thereof.
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Gly Gly Gly Gly Ser Phe Ser Thr Ala Asp Gin Leu Glu met val Thr 115120125 Glu Leu Leu Gly Gly
Asp met Val Asn Gin Ser Phe lle Cys Asp Pro 130135140 Asp Asp Glu Thr Phe lle Lys Asn lle lle lle
Gin Asp Cys Met Trp 145150155160 Ser Gly Phe Ser Ala Ala Ala Lys Leu val Ser Glu Lys Leu Ala Ser
165170175 Tyr Gin Ala Ala Arg Lys Asp Ser Gly Ser Pro Asn Pro Ala Arg Gly 180185190 His Ser val
Cys Ser Thr Ser Ser Leu Tyr Leu Gin Asp Leu Ser Ala 195200205 36824705.txt 210215220 Asn Asp
Ser Ser Ser Pro Lys Ser Cys Ala Ser Gin Asp Ser Ser Ala 225230235240 Phe Ser Pro Ser Ser Asp
Ser Leufeu SgeSerof blalal g, SeeSariRro 245250955 Gin Lol Ser el Reo ey Mabbruitis Glu
Glu Thr Bro Pro Thr 260265270 Thr Ser Ser Asp Ser Giu Glu Glu Gin Glu Asp Glu Glu Glu Tie Asp
275280285



