MODULATORS OF MYC, METHODS OF USING THE SAME, AND METHODS OF INDENTIFYING
AGENTS THAT MODULATE MYC CROSS-REFERENCE [0001.1 This application claims the
benefit of U.S. Provisional Application No. 61/092,708, filed 28-August52008, which application is
incorporated herein by reference in its entirety. BACKGROUND OF THE INVENTION [00021 There
are multiple types of vaccines: vaccines containing dead microorganisms (e.g. the influenza and
cholera vaccines); vaccines containing attenuated microorganisms (e.g. the MMR vaccine); vaccines
10containing toxeids (e.g. the DPT vaccine); vaccines containing subunits of the pathogen (e.g. the

HPV vaccine); apd suElpioaciS S ENA ARG RN MaSeInaSH . OveV ia0d I ¥aeiRR d¥est Nile Virus

vaccine, and multiple cancer vaccines). Vaccine adjuyvants are agents that stimulate the immune
system and increase the res§§ﬁ§§5 t ‘i%%’%ﬂ@%&‘?ﬁ %%D\)%éﬁé%ﬁMMARY OF THE
INVENTION 15[0003) There is a need for vaccine adjuvants that enhance an immunological response
to an antigen. The inventors have discovergﬁﬂ?ﬁt%ﬁg#:gﬁ§ﬁ% the expression of MYC or the activity of a
MY C peplifieleritiricekchtim daoto gicineds poh e Sriantig énslidtiordier (6 {Heraadamiic neust-
concentrationsvifictheyiieion s ef.ealisssitherninimalside-effecisi-the inventors have designed a fusion
peptide that can penetrate the nucleus of cells. 'This peptide can be administered topically to decrease
systemic effects. This peptide also increases the viability of 20leukocytes, including T-cells, and
B-cells. Further, the inventors have designed several assays for identifying other agents that meet this
unmet need. 100041 There is also g (eggteuRpthedaef fgacgruoimmune disorders. The inventors
have discovezre that d‘ecrieafin%fthefexi{c)reslsi,on.of MYC or the activity of a MYC peptide treats
auto-immiIN&HiSBTESH TR BYGEFTo SUIRCTTS (RSmhet RESa TN TAVERTSrhave desighed several assays
for identif§id ghagenitactinat iriiafsie@SopHtial P aRy e aetivi o arbinifiiih 22ey e IR S rtain
instancessdhamganis: lhad inhibiith esbnmpy R Systerm deaseaseith ef viabiityef legkacyes or increase

the propoyfion gf ﬂs@%&gﬁg&%?gg%@@,@% %ﬁ&é}%@&@@{@g%@ e EMRQAIMENtS,is:Apeptide that
up-regulates the expression 0 YC gene, the actwﬂgg of a My @(&]}gpcptlde, ora gﬂognbclnatlon
) ER‘)I"id se
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thereof, cBYhBHYING “185°R BEHEDbrEF PepHidE L flTeREs: () %
more molécmemthatiihk:thevtransporter peptide
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GUERESYaRa Gptidnaly (c) one or

SUMMARY OF THE INVENTION
15 [0003] Therc is a need for vaccine adjuvants that enhance an immunological response to an antigen. The
inventors have discovered that increasing the expression of MY C or the activity of a MY peptide enhances
immunological responses to antigens. In order to increase MYC concentrations in the nucleus of cells with
minimal side-effects, the inventors have designed a fusion peptide that can penetrate the nucleus of cells. This
peptide can be administered topically fo decrease systemic effects. This peptide also increases the viability of
20 leukocytes, including T-cells, and B-cells. Further, the inventors have designed several assays for identi{ying
other agents that meet this unmet need.
100641 There is also a need for methods of tresting autoimmune disorders. The inveniors have discovered
that decreasing the expression of MYC or the activity of a MYC peptide treats auto-immune disorders. In
order to fulfill this unmet need, the inventors have designed several assays for identifying agents that inhibit
25 (partizlly or fully) the activity of an immune system. In certain instances, the agents that inbibit the irnmune
system decrease the viability of levkocytes or mcrease the proportion of anergic B-cells.
[0005] Disclosed herson, in certain embodiments, 1s a peptide that up-regulates the expression of a MYC
gene, the activity of a Myc polypeptide, or 2 combination thereof, comprising: (a} a transporter peptide
sequence; (b & MY sequence; and optionally (¢} one of more molecules that ink the transporier peptide
30 seguence and the MYC sequence. In sorne embodiments, the peptide bas Formula (i)
transporter peptide sequence -MYC sequence.
In some embodiments, the peptide has Formula (I1):
transporter peptide sequence-X-MYC sequence,
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30sequence and the MYC sequence. In some embodiments, the peptide has Formula (0: transporter
peptide sequence -MYC sequence. In some embodiments, the peptide has Formula (.Il): transporter
peptide sequence-X-MYC sequence, whereinmolecule that links the transporter peptide sequence
and the VIVC sequence. In some embodiments.has Formula (11): transporter peptide sequence-X-MYC
sequence. wherein in X is at least one amino acid. In some embodiments, the peptide has the
following amino acid sequence: _ o
MRKKRROBERMDFERAATER S BB VRV S P ENEN YD D YDSVQB Y E O DREENFYO QQ
(1L0SELQPRARSEDIW] CitFELLPIPRLEPSRRSGLCSPSYVAMTPFSERGDNDGGGGSFSTADQL

EMVTELLGGDMVNQSFICDPDDETEIKNIIOREM §GE§%§JQLVSEKLASYQAARKDSGS
PNPARGHSVCSTSSLYLODLSAAA éué!F%S\{/M’F%Y}F“fENDS SPICSCASQDSSAFSPSSDSLESS

TESSPQUEEBEBL VEHEET P EETES BREPEOEDE EE D SVERRGAPCKRIESGSPSAGGHSKP
PHSPIEVEKRCHMSTHQHNVAAPPSTRKDYPAAKRVKLDSVRAILRDISNNRKEISPRSSDTEE

IRE] : A ATAYILSV QL KLIS
Rgggggwﬁﬂggm%wﬁ% PR o o T R R e e closed
certain embodi

herein, in éﬁ{g%‘a?ggﬁrlp%?i%%ﬁ%gﬁFﬁﬁﬁ’é’é‘éj?ﬁ rMUREYeSHSES [I5B6Mprising a
fusion peptide Ebhiprishiy NS [ GRAHIPOREKPEitE sdsehtes AN aVWHT segoence asdoptionally (c)
one o e el e aseosavpidmssasen eI seere n some
cmigamens s e s S (L [P LRI ST TS e e
is @ moleCuld thatinks Yivé Hanspordi e pide 8eduetic arih thiel YIS SerBENceR N SOAR
embodiments; therpeptide kas e ksransporiaiRapide seananae- XM ¥k seguence wherein in
X is at leastong ARNRAACIT 11 SPRIG2TR9Y PERTS,H S PaRtde has ihe, fgligwing amino acid
[0006] Disclosed herein, in certain embodiments, is a composition that induces an immune TESPUNSE,
15 comprising a fusion peptide comprising: (a) a transporicr peptide sequence; (b a MYC sequence: and
optienally (¢} one or more molecules that link the transporter peptide sequence and the MYC sequence. n
some embodiments, the peptide has Formula (1)
transporter peplide sequence -MY C sequence.
in some embodiments, the peptide has Formula (17
20 transporter pepide sequence-X-MYC sequence,
wherem -X- is a molecule that links the transporier peptide sequence and the MY C sequence. In some
embodiments, the peptide has Formuta (11);
transporter peptide sequence-X-MYC sequence,
wherein m X is at least one amino acid. In some embodiments, the peptide has the following ammo acid
25 sequencee:
MRKKRRORRRMDFFRVVENQQPPATMPLNVSFTNRNYDLDYDSVQPYFYCDEEENFYQQQOQSEL
QPPAPSEDIWKKFELLPTPPLSPSRRSGLCSPSYVAVTPFSLRGDNDGGGGSFSTADQLEMVTELLGG
DMVNQSFICDPDDETFIKNIIQDCMWSGFSAAAKL VSEKLASYQAARKDSGSPNPARGHSVCSTSST
YLODLSAAASECIDPSVVFPYPLNDSSSPRKSCASQDSSAFSPSSDSLLSSTESSPQGSPEPLVLHEETPPT
30 TSSDSEEEQEDEEEIDVVSVEKROQAPGKRSESGSPSAGGHSKPPHSPLVLKRCHVSTHOHNY AAPPST
REKDYPAAKRVELDSVRVLROQISNNRKCTSPRSSDTEENY KRRTHNVLERQRRNELKRSFFALRDQIP
ELENNEKAPKVVILKKATAYILSVOAEEQKLISEEDLLRKRREQLKHKLEQLRKGELNSKLEGK PIPN
PLLGLDSTRTGHHHHHH. In some embodimens, the composition further comprises an antigen, antigenic
moiety, or a combination thercof. In some embodiments, the antigen is a dead microorganism, an aticnuated
35 microorganism. a toxeid, a subunit of a pathogen, a nucleic acid, a polymer of nucieic acids, or combinations

thereof. In some embodiments, the antigen is derived from: hepatitis A: hepatitis B: pelio: measies: mumps:
2.



25sequence:
MRKKRRQP,RRMDFFRVVENQOPPATMPENVSTTNIZNYDEDYDSVOPYFYCDEEENFYQQQQOSE
L
OPPAPSEDIWK.KFELLPTPPLSPSRRSGLCSPSYVAMTUSERGDNDGC,GGSFSTADQLEMVTELEG
G
DMMNDSFIC{DF’_DDETFIKNI|IQDCMWSGFSAAAKLMSEIKLASYQAA_RKDSGSPNPARGHSVCSTSS
L YLDDLEXAR SEEE BTN iV PINDY RSP SCASODS SAFSPSSDSI PSS TESS: POGSREPLAIL
HEETPPF:8box; cholera; bubonic plague: vellow fever: wberculosis; human papiflomavirus: or combinations

TSSDSEREQE DR MY aME RRARGE R P SAGEH KR PHSPLVEKRCHNISTHOHNYAAPP

RICYPARKRGIEBSVRVERDIENNRKETTEPRS 1T ERRNYICRICHNVIERORRNENK RSFFAL ;RDDIP
ELENNEKAPKAAILKKA TAVHISVQAEEQ I CLSEE DhERKRREQLKEHIGLEQLRIKGELNSKLEGICPIPN
PLIEGERGTRT GitHhiA. dnsome.rmbadiments, ihe sompesition futher comprises an antigen,
antlgenlceane{‘_t o %cqmbln\atl_orlotherepf. In some embodiments, the antigen Is a o!eaé)
microorganism an atfsAtARS HicH B GAMTENI A BRBHE U supthiter s himoyrP R iaericlasicnca
polymer efnusttetoracidsy opcombindtions: thekeofpirisemaiembadiments, the antigen is derived from:
hepatitis o dvepolitieBi RlR: MEARIRSHMUMRS: THReliansiRthars: cHyssig-telanys. influenza;
varl?{;ella az{%s&eig é/lj}rﬁqys.ﬂsama!i!‘ ‘%;‘_?hole&a: p‘ubqnjc‘plggye; yellow fever; tuberculosis; human pi thereof,
in some embodiments, T compasi f51 TOFtREr EonmpTaBLgrs A& hemingdesceal: prieliishia; or
combinatteisivetifrsmeal patiogengelatidosromrhepatitisy AsphrepatitisdB i polio measiesrubella‘a ;
pertussisitetanus tnfluenra:MaieeHEARSIMINS AQtaVItISENng0cacealRARUMONIA ; pmallpox
cholera bubo i?ap g_llje' y.?l_low fever ; tuberculosis ; human papillomavirus; or combinations thereof In
cptige has Fotmula’t); - . , . . . .
some embodiments, the composition further comprises an antigenic moiety derived from a neoplastic
cell. In some embodiments, the corapositondastfirmulated-FO¥ topisahadministration. 100071 Disclosed
herein, imcertaimembadimnents:jisa methedef inducing an immune response, comprising
administering to an individual in n%%g Eh%ﬁe,%‘;}gg%)qé‘ vaqcig(e agéin_st at least one antigen, and (b) a
fusion peptide comprising:sporter _pe‘ﬁ’tlae SSUERCE T & MY C $84shce: and optionally (c) one or
more moleEifds that 1k thetrbHdpbrior peptidecspagudneaiemdothe MYQ Sequence. Inssome
embodimentsiithe:peptidehassomula (Iitransporter peptide sequence’'C sequence. In some
embodiments, the peptide has Formula, (1) dransporter pepiide sequence-X-MYC sequence. wherein
-X- is a molecule that links the transporter péptld"e equéncle' andtheMyc sequence. In some
embBodintEite e pe ptis s TErtY. (1) tanspbrierpaptitorsedifene dxxiiiyCrsequensca 20wherein
in X is atstgastamino acid. In some embodiments, the peptide has the following amino acid
MREKKRRQRRRMDFFRVVENQQPPATMPLNVSFTNRNYDLDYDSVOPYFYCDEEENFY QQOQOSEL
QPPAPSEDIWKKFELLPTPPLSPSRRSGLCSPSYVAVTPFSLRGDNDGGGGSFSTADOLEMVTELLGG
DMVNQSFICDPDDETFIKNIIODCMWSGFSAAAKL VSEK LASYOAARKDSGSPNPARGHSVOSTSSL
25 YLOQDLSAAASECIDPSVVFPYPLNDSSSPK SCASQDSSAFSPSSDSLLSSTESSPOGSPEPLVLHEETPPT
TSSDSEEEQEDEEEIDVVSVEKRQAPGKRSESGSPSAGGHSKPPHSPLVLKRCHVSTHOHNY AAPPST
RKDYPAAKRVELDSVRVLROISNNRKCTSPRSSDTEENVKRRTHNVLERQRRNELKRSFFALRDOIP
ELENNEKAPKVVILKKATAVYILSVQAEEQRK LISEEDLLRKRREQLKHK LEQLRK GELNSKLEGKPIPN

PLLGLDSTRTGHHHHHH. In some embodiments, the vaccine is selected from the group consisting of)

s

hepatitis A vaccine; hepatitis B vaccine; polic vaccine: measles vaceine; mumps vaccine: rubella vaccine:
diphtheria vaceine; pertussis vaceine: fetanus vaceine; influenza vaceine: varicella zoster virus vagccine;
rotavirus vaccine; meningococcal vaceine; pneumenia vaccine: smallpox vaceine: cholers vaceine: bubonic
plague vaccine: yellow fever vaccine; tuberculosis vaccine: human paplomavirus vaceine: a cancer vaccine:
or combinations thereof. In some embodiments, the vaceine is administered before, after, or simubtancously

35 with the agent that increases the nucleic concentration of & Mye polypeptide.



sequence: MRICIKRRQBRRMDFFR
VVENQQPPATAIPINMSFINRNYDLDYDSVQPYFYCDEEENFYQOOO()SEL
QPPAPSEDIWKKFELLPTPPLSPSRRSGLCSPSYVAMTPFSLRGDNDGGOGSFSTADQLEMMTELLG
G
DMVNQSFICDPDDETFIKNIHIQDCMWSGESAAAKLMSEKLASYQAARIKDSGSPNPARGHSVCSTSM.
YI,QDLSAAASECIDPSVMFPYPLNDSSSPK.SCASQDSSAFSPSSDSLLSSTESSPQGSPEPLVLHEET
PPT 6008] Disclosed herein, in certain embodiments, is a method of increasing the viability of a cell, comprising
TSSDSEEREOEDEEEIDNVSMEKR QAPGHR SESHESPESAGGHSKE PHSRLVDCREHM STHQENVAAPP
ST the activity of a Mye peptide. or a combination thereof. In some embodiments. the asent i a fusion pentide
RIKDYPAAKRVKL_DS\_/RVLRQISNNRKCTSPRS‘SDTE«ENVIKRRTHNMLERQRRNELICF&gi:EALRDQI
P ELENNERABIEA I KRATAYI DSUS ABEORLISE DI RERRE O RHKEED I RIS EISKLFGKPIPN
PLLGLDSTRE@HHHHHE: insome embddiments; theévagtideig.selected from:thaigraupeonsisting

of; 30hepatitis Auvagsine; Mepatitis B vaccine: polio vaccine; measles vaccine; mumps vaccine; rubella
vaccine; diphtheria vaccine; pertussis vaccine: tetanus vaccine; influenza vaccine; varicella zoster
virus vaccine; rotavirus vaccine; mEmingBEERE AXHHES pHeGmBIYaccine; smallpox vaccine:
cholera vaeeinestuldoniciplaguervdctinévyallewifever vaccine; tuberculosis vaccine: human
papiomavirus vaccine; a cancer Vaggingi-Phsemhinationsdhereof.ln seme embodiments, the vaccine is
administered be qreq,‘afttj%[,‘q,r‘ simultaneously with the agent that increases the nucleic concentration of
a Mye polypeptide.” 138081 DistIosed HETEIR T JERANN SHSBEATENDE N8 S HRgtHSE &t iffeasing the
viability sPacetcwermpnsingddministering’to an individual in need thereof an agent that up-regulates
the expression of MYC, increases:theaetivityef-aMyepeptide; oraLembination thereof In some
embodiments, the agent is a fusion peptide comprising: (a) a Transporter peptide sequence; (h) a
MYC sed’héﬁgjel:n%agggﬁ%ﬁaﬁ I cﬁn(%ﬁiegdrﬂ}ﬁ%?léﬁ Cr%gﬁ%%&éébt@actr‘ilcrjffé%g?r‘ﬁﬁé‘éﬁfr‘f@?%@ﬁﬁ&&é‘éq uence
and the M¥€S€quence. In some embodiments, the peptide has Formula (I): transporter peptide

sequence¥&iseruercesbF somezembopimentsythe prpiideshas bormule-t)Hisanspertes peatde

sequenceys-MY, Ju , rein, =X- i 1 yle: tli he transparter p "tj,d sequence
o e B e T e e s P S
sequene@f’-‘ﬂ(‘-’ﬁi]@%lé‘éﬁ)&@?fééfl%ﬁgﬂ@lﬁqmw RTED fehSKONS mind Heia Tk 8o e SRt &his] the
peptide has)thiesfolewgmrinorasiol saotieyreesd SIMBIGREQEYRRNE DESIPBAMYENQQRRAPMP LN
VSFTN REENY DL DS NG PXFEY. R%’%&%&@S@@\Q}%ﬁ%ﬁmSPLVL;«LRCH‘VSTHQHNYAA?PS"{

QPPAPSEDIWKKFELLPTPPLSPStRSGLCSPSYVA
VTRESLREDNOEEEE SRS TFADRL ENMVAE] TRRSSDTEENVKRRTHNVLERQRRNELKRSFFALRDQIP
DMYNQSHEBBRDIEVFIKKNHIQRTMWESGESAAAKIN S EKL ASYQMARKDSGSRPNRARGHEMEGS TSSL
YL QDL S S RS YRR bR SSRI AGAR AR AR SERRRS L SR TERRERERPFPLYLHEETP

TSSDSEEEOEBEEE BUANSVER RIS AP CKRSES ESPRATs SR B SPLYTISREHVSTHQHNYAAP
PST 20 {0009] Disclosed herein, in certain embodiments, is a method of decreasing the viability of a cell.
RKMMAAKBYICL RSYRVIAZQLSNNRKGTSPRSSRTEENVKRRTHNVLERDRIZNEL KR SEFALRDDI
P ELENNEKAI ”KY\‘/II‘_KIC}ATAYI KSTYQ\AEE KLI'S‘I‘EED‘LTI'RKRR_E LKHKLEQLRKGELNSKLEGKPIPN
PLLGLD &T@F'Haﬁﬁﬁﬁ?ii‘ﬁ"é’é) e G B Ui et s the BEiPs i itikof:yre. In some embodiments, the
cell is a TUdll. nssbome iemivotinvanissiite Geliis. as B uelioin Somé e mbediments;cthé-celhisia memory
T-cell. 100091 Pisclased.narain.in certainamhedimentssis amethod afdecreasing mﬁi,\{ié}m&? of a

cell, corruo[isin& gg?r iniste’rgrgg to an i‘r]giviqgal inﬁﬁneieq‘ thereof an agent that down-regulates the
expression of MY dESEASELHE KSR B8 MR E bt P B 4o8SmBihatiBH $hst &t oo 2
Diséfoset Haraitddncte santivribodirehts, sea prathbo oftréatingasdisoide pghar cdemienpyathe
under-expigssienhaMytagens onadefigitintheachivity.nf a NYC RONRSRLIFE,) COMPHSINg.
administteringoto an individual in n(;%ge mgreof an &gﬁ]n;cotrgggggaregulates the expression of MYC,

. Tapsporier peptide sequence and C sequen dunents. the peptide has Formula (I
increases ﬂ1 £ IQ/I{y OOT aq ¢ unents, the pephide has Formula (1)
transporter peptide sequence -MYC sequence,
In some emboediments, the pepride has Formuls (1)

35 transporter peptide sequence-X-MY( sequence,



30Myc 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 (e) one or more
molecules that link the transporter peptide sequence and the M:YC sequence. In some embodiments,
the peptide has Formula (I): transporter peptide sequence -MYC sequence. lid some embodiments
theide has Formula (lI): transporter peptide sequence-X-MYC sequence, whereinmolecule that links
the transporter peptide sequence and the M C sequence. In some embodiments, the peptide has
Formula {i1j" tFAnSpo AEH FE P i SEH0 LR ORI T EdG SRMERHEEHRT M it BasfbiE"mino acid.
In some entodeiments; theipeptidehas: ki follow sequence:

MRKKRRQRRRMDFFRVVENQQRRATMPLNMYSETNRNYRERYDSVOPYFYCDEEENFYQQQQQSEQ
PPAPSEDIWKKFELLPTPPLSPSRRSGLCSPSYVAVTPFSLRGDNDGGGGSFSTADQLEMVTELLGG

DMVNQSFIEBPDDETFRNITGBEMS GE ERARRINFSEKIIESVORARKIS SBISPRPARG SV CSTSSL
YLQDLSAABRSECIDPSVVITYPENDSSSPKSCASQDSSAFSPSSDSLLSSTESSPQGSPEPLVEHEET
PPT Itt M__R..KKRRQRRRMI}FFR\-’VENQQP}?ATMPL?\EVSFTNRNYDLDYDS\-’Q?’"Y?‘YCDEEENE—“&"Q_(IPS QSEL
TSSO QR R Y VR AR R R SRR A B PSP LY EKR TG THOHNY AP
RKDY PARKRVIIFBSVRVERGISNNRRETSPRISBIEEIPK RRTHNVEERGRRNRLKRSETAISRDQIP
ELENNEKARIKYNHAGEA Tb@vtﬁh&\v‘%ﬁ%@@iﬁkzt&&ﬁ @éﬁgﬁﬁlﬁ&%%ﬂﬁ%@éﬁ&%@ 5@@&:&%@%&'\'
RELGE ( HHEL 100 i in, in. certain embodiments, is a method o

treaL{igr;lg z%-%g)%ﬁggér Ea%acgeriz%%\t%y _%ﬁkgﬁ%\%egrie%%érbeeéi%nd%ﬁ § M\?&%&Fﬁé ib]rz? ‘éi@é@’s’]‘a‘cﬁ\?@ ¥ a Myc
polypeptife Comprisiigs defmiiRisteAReNI TR TR BRRAT I Nee R HeTaof &k a§8htthak sorvr-Réguifates
the expressionpk MG derieases thevaotivilyiof & iviye prRtdegnacembinatiop: thereaf 100221
Disclosegﬂ rpgg%ﬁqcﬁeﬂqﬁimbodiments, 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)
contactin§3 opitiiatity branargierBicansodits un iagemthahd’ (Frfolowling cortastwitsdthe tgent,
detesting-andipraneasurng.thedevel of expression ofrane.o0pmo:elbsyrase makeatsinihe cell
culture, Wherginithe AIERERCE.A1ING fel surface marker isindicative @ nop arierole B:cell, iy sonic

embodiments, the anergic B- cells are obtained from mice wit the phenotype ﬁacaéﬁ‘ié*i_. In some
embodim&tEeRHE calk suptarativiaiiks fs: IgM, IgMa, IgMb, B220, CD2I/35, CD23, CD24CD40, CD69,
CD80 anidfue CDBB:A R)eiln isenicembedimentsis the develofrxprassionehacell swiace-marker is

measured i antacing e Rl of ceilawin s,deieriableenibady o dsisaiaple antigen that

binds to the cell surface marker. 10013] Disclose ein, in certain embodiments;'is a method of
identifying SH 3 g AL T RisSHs QAR s aRpFREKIBI ST MPE Hhibe Asiofaneliaeavityof a Myc
polypeptidesthezmethod comprisingo{a)contacting euplucatitykof facter-dependent.eellsindth an agent;
and (b) fﬁx@wm%WOLQQRWFJ&JHE@9@%9@&%@%‘&9@%% 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, IeMb, B220, CD21/35, CD23, CD24 (HSA) CD40, CDEY, CDE0 and/or CD%6 (B7-
25 2} In some embodiments, the fevel 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.
[0013] Disclosed herein, in certain embodiments, is a method of identifying an agent that up-regulates the
expression of a MYC gence. and/or the activity of a Myc polypeptide, the method comprising: (a) contacting a
plurality of factor-dependent celis with an agent: and (b} following contact with the agent, detecting and
30 measuring the level of expansion of the plurality of cells. In some embodiments, the factor-dependent cells
are lymphoid cells, In some embodiments, the factor-dependent cells are: 1L-27 IL-37 1147 1L-57 IL-6".
L7 TL-R7 IL-97 1107 IL-117", 1L-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 s method of identifying an agent that up-regulates the
35 expression of 2 MYC gene, and/or the activity of & Myc poiypeptide. comprising: (a) transforming a plorality

of cells with a reporter construct, comprising: a reporter gene operably linked to an E-box seauence encoded
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30measuring the level of expansion of the plurality of cells. In some embodiments, the
factor-dependent cells are lymphoid cells. In some embodiments, the factor-dependent cells are:
IL-211, IL-3x, IL-41 IL-51X, IL-6X, 1L-91/, IL-I (V,IL-12x, or any combinations thereof In some
embodiments, the factor- dependent cells are derived from: CTLL-2 cells or BAF/3 cells. 100141
Disclosed herein, in certain embodiments, is a method of identifying an agent that up-regulates the
expression of a MYC gene, andlor the activity of a Myc polypeptide, comprising: (a) transforming a
plurality of 881 With & FeB e e AstFaBECBRIpriBING T8 répolter §enasperably liinkedite amEbox
seauence-endedech:inemygsespansiie prometer:h)cantactingpiuality.of cells.with.aniagent: and

(c) following, caniact wih the.agent, detagting.and measuring e level of expressiqn of the reporter
gene. In some embodiments, the cells are Iympﬁmd] cells. In some 'embodimen S, the myedesponsive

promoter AR ORTthil e HETalb Xy 88a Prombtere Bresmeanibafinidnts e reporteh detmisca E
-galattosidase gene;@sfifactamasegene,ahorseradish.peraxidase genesanalkalingphosphatase
gene, a thymiding Jinass.qens. a xanthine g%?,%ﬂ@f?&ﬁ%%@ﬂ%%@%%%ﬁ??egaedn%b%ggzsr@%?aen gene. .

cytosine deaminase gene, an antibiotic resistance gene, or a gene having a fluoréscent expression
product. BETRITED BESCRIFHEN GET4E INVENTION 10[0015] Disclosed herein, in certain
embodiments, are methods of identifying agents capable of modulating (e.g., activating, increasing,
inducing, supplementing, decreasing, or inhibiting) an immune system. In some embodiments, agents
are utilized to increase an immMpiPeAESPONEESRBOMSEDIHUMBNS; NGRS are used to decrease an
immyne nse. Further, disclosed herein are methods of modulating an immune system using
o D e R TS e Bhonted
otherwis&SEinty {ErHIE HATEAHE- fOliBing S anigaavitetrassedoh avsin ianduin tiverappente th slaims.
10017] Thsbtelin:ivacgine hmednsa cHMpASIHon sampHsing.antigans apsiorantigenic ic. migties

administated 2018 AAAITIGLIL.OKISH {0 SlSHap mumune tesponse, The antigen or antigenic moiety is
a live or attenuated microorganism, a natural product purified from a microorganism (&9 a stibtnit of

a protein“PEpHtE Helsaediier did W Hiidtiestid), a synthetic product designed to mimic a
comiponent of the microorganism, a genetically engineered protein, peptide, or polysaccharide, a
patient's ownivmMaingglls, a natural product purified from a tumor cell (e.g. Prostate Specific Antigen.
gp9e6, G 2, 0D3, carcingembryonic antigen. MART-I, and tyrosinase), a synthetic molecule
osignoc B i e ERE o iy GBI GG S oo 6 GO S RRCHB6f FERRET, the
term vactite imgiidescutrent vaccines. and any novel and/or modified vaccines developed.

[0017] The term “vaccine” means a composition comprising antigens and/or antigenic moieties administered

1

fo @ mammal in order to elicit an immune response. The antigen or antigenic moiety is a live or attenuated
microorganism, a natural product purified from a microorganism (e.g. a subunit of 2 protein, peptide,
polysaccharide, and a nucleie acid). a synthetic product designed to mimic a component 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, GM2. GD2. GD3,
carcinoembryonic antigen, MART-1, and tyrosinase}, a synthetic molecule designed to mimic a component
of a tumor cell (e.g. sialv]l Tn), or combinations thereof. Further, the term vaceine includes current VHCCINES,
and any novel and/or modified vaceines developed.

[0618] The term “lymphoid tissue™ means tissue associated with the lymphatic system. By way of non-

limiting example, lymphoid tissue includes tissue obtained from the lymph nodes. tonsils, spleen, bone

)

marrow, and thymus.

[0019] The term “lvmphocyte” refers to all immature, mature, undifferentiated and differentiated white
lymphocyie populations including tissue specific and specialized varieties. It encompasses, by way of non-
limiting cxample, B-cells, T-cells, NKT eells. and NK eelis. In some embodiments, lyvmphocytes include all

B-cell lineages including pre-B-cells, Progenitor B cells, Early Pro-B cells. Late Pro-B celis. Large Pre-B

-6-



100181 The term "lymphoid tissue" means tissue associated with the lymphatic system. By way of
non-limiting example, lymphoid tissue includes tissue obtained from the lymph nodes, tonsils, spleen,
bone 30marrow, and thymus. [0019i The term "lymphocyte" refers to all itnmature, mature,
undifferentiated and differentiated white lymphocyte populations including tissue specific and
specialized varieties. It 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 including pre-B-cells,
Progenit6i B e8RS, Eafly ProlBnealis, 1 etés PleuBedelis s aryePre:ds celtspSitalt Rre-B celisiBucells,
Mature BaglisplasmasBcels:memanoB-cells, B-1 cells, cells and allergic AN11113 cell populations.
100201 rm B- refers.to, by way of.non-limttmg example, a pm-B-cell, Progenitor B cell, Early
Pro B cell. %g]feﬁécr?ﬁ%g%éh% arge B’r)é?@ Cell. Ehan Bra: d@aﬁ’f"l‘ﬁﬂrﬁgﬁ%ig Cefirfiatire' 15481 plasma
B-cell, méribry8teeit Bl leene Bootals sl diekyiel ANiaT8redlkpopitations:elh iseme Bmbodiments,
the termBeeflincludes ac-Bicelh that expressesian immuneglebulin heavy: chainand/orlight,ghain on

its cells supface. 10 sams, embodiments..the term B-cell includes a B-cell that expresses and secretes
an immunoglobl(JIfh heavy chai ahd%]ofl light chain." }?s“édr‘fTve‘%‘riﬁ ol i?ﬁi’ﬁ'stf‘ g f)égnrﬁ B EelliRefulies a

cell that BIRAS S HRGENTSHGHE BsiRSuites AP s6hdaepipssimentsdistioseth hereiBlgetisror AN
1/T3 celiaremutilizéchinitiie. processesdesarinest bcertainambadinants: sueh.cells areprtionally
substituteg with any, Maks&kk;aw@@%&%%&%&%%%Q%n[f%?%@ 6,9l expressing (¢.g,, Inducible

expn_ession_),,or capable of being differentiated into a cell suitable for expressing an antives y'including,
e.g'"a h&matolBfF EiR AT ERiT L B cunb Shra BopEIm A PrSGERTES B cal, srEutiebroiBbiei a Late
Pro-B celipeisaige:prieeB Gelirastmalk PrexBicklkxandiomattcepB elf raiataee Rigell iaplagsma B-cell,
a memotyBrcell, Bk Gell o2 Sed Rl ananerdic Bigall,orian glergic ANITTS cell [0921] The term

"immune_ response’ includes the identification and neutralization of pathogens andfor tumor cells. In
some emBSHIHEAS the itk reshahels [ tHecalidptivecifmm Ad re s dac-By Wayr dtovtiiting
example;the ddaptivedthmurendspdhsenincludes:the: develdpmentof immenslagical meman/:§0022]
The 4erms'antibgdy” and "antibodies” refer to any form of a natural occurring (but isolated andior
20purifie!rgg,,?n%%neereq,or synthetic antibody, including monoclonal antibodies, polyclonal antibodies,
bi- specific antibSdie€, MUNEHEEREEn St g IfEa TR BisQ iR E A nroES: Hivranzed
antibodies!ssynthieticrantibodiesthe imaric rantibadies; eaumelizeduantibeglies, single-chain-Fvsi(scFv),
single chaimantibodies: FahfagmenscR@biragmentsndisufidg:linked Eys.(sdFy), intrabodies, and
anti-idiogggj,g (a%tci)-tlﬁgr?nangig%diies “ach‘(anggdeg\-ﬂbipging'fra ments of any of the above. In particular,
antibodiés include immunogiobufii mMoIECdiEs 5hd RimuREIbgicamraitve iy fents rmirtoglobulin
mofécul@griied). grgleetitd s thatiesntainbady antigembinding sitextimmian oglobulin maledialesiare of any
type (€.pel@ al@bsdMmlal pleibicanddeds, Glagsi(8:8b0ddS tuh2CuldR d:l9G 4104 a0d.19A ), or

subclasg, The terms “antibody: and ir @ugtﬁ%ﬂ£obqlin %r% used interchangeably in the broadest sense.
In some @mbodiments antibody is part of & larger motscuie, FHREF By Lolaldntisliciidbvalent
associaisrPefthe ahiipsrivifeB0rensrmdieGisdinpedteins drpeptidedid002B] Mhdiantibodies
herein ingjudesmonesionakcpolyalonatarecembinant chimsdcnimanized:bispesific.grafted, human,
and fra Jhereof including antibodies altered. by .any meaps to be |ess immunogenic in humans.
Thus, fgrm é%%r%njp g“?ﬁg %%ﬁ%él%r?éﬁg}ﬁl Qéjdi'écgﬁaﬁtdl %%?ﬁéﬁ ST mé?‘éll%b%%llﬂ’d’é%% iméric" antibodies
and "huMdfAizEd PGS, i gardtanchimerrantbbdie siretudese pbrtiorvof the He@vizand/or light
chain thafhs iderticainitty archemetogeus tecorgespondingssequences.in.antifodigs.dgrived from a
partichiassRRAIES.Ar AeIONAING.iHa-PRlPHRIANIEAMY £lARS,01 SUPclacs, Wi [he iEmaincer of the
chain(s) is ideritical with or homologous to corresponding sequiences in antibodies défived dnother
species "’&PB‘&Bh“gﬁi@%ﬁéﬂﬁ‘%‘iﬁ@?’aﬂﬁﬁ&a’gf"a%{@scwé%era%;%%wglﬁgcﬁh 4y ekHibittie biotobical
activity (WeSr RPate N 4;8L6:56 A Migrrison et al. Proc. Nail Acad. Sci. 81:6851-6855 (1984).. For
exame qpibdimentsaclimede ankady sontaing arable edions defived. rom,a mopse and
constants derived from human in whom the constarit region contains sequences ﬁomologous to both
specific, grafted, human, and fragments thereof including antibodies altered by any means to be less

immunogenic in humans. Thus, for example, the monoclonal antibodies and fragments. eic.. herein include

“chimeric” antibodies and “humanized” antibodics. In general, chimeric antibodies include a portion of the
35 heavy and/or light chain that is identical with or homologous 1 comresponding sequences in antibodies

derived from a particular species or belonging to 2 particular antibody class or subclass. while the remainder

-

-7-



human 12G2 and human 12G4. "Humanized" forms of non-human (e.g., murine) antibodies or
fragments are chimeric immunoglobulins, immunoglobulin chains or fragments thereof (such as Fiv,
Fab, Fab', F(al:2)2 or other antigen-binding subsequences of antibodies) which contain minimal
sequence derived from non-human immunoglobulin. Humanized antibodies include, grafted antibodies
or CDR grafted antibodies wherein part IDor all of the amino acid sequence of one or more
complementarily determining regions (CDRs) derived from a non-human animal antibody is grafted to
an appropriate BEYtioH BraHuTHARTdRtISEy Wil Frastdinhg tha e sireti bitidingrspe dificity anchor
affinity of:theroriginal nofnnancantibedyhin.someembediments: O esRANGINgNAN:human residues
replace wark residugs of the, human immunoglobylin. In some embodiments humanized
oo s st hat are 1ot nd MRSy e et n SHEBEAar T TSthA Iaboried
CDR or frAfBHofk 8GTBRMEY “ThasE Rb Ui Hdns afe el fertierdeating fand-optimizeantibody
perfarmanceiinrspme @mbodimentsiathe hiunanizedsantibedy: comprises.stkstantially,all of.atleast

one, andsiypically; iwes variabledomains, jnwhich al n%%%%%%apﬁﬁ” Ahorihe GRR regions correspond
to those of a non-human immunoglobulin and all or substantiallyal of the FR regions are thos€ of a

human ifiHUAEg BB COR LTSN ETE Bes9BrEL-r b firter ety cebieud g FyoRdsabalMaturs 321:
522-525 (19886Y; 20Reithmamm@kne NatlreiB3R::328+329 (h888hand Rieste: dGawd Qp: Strati,Biol. 2:
593-596(A992), AR0RA LTS termantigen . fefers.iaa sibstance that %Msﬁaﬁ 1hg,Ripdugtion of an
antlb(}ody. 1992{5 _The term "antigenic moiety” means the portion of a mo egulré, organism te.g., a
bacteria,)” or Cell 18 WHIEH AN RITboYy BirdS (5t ComisarmERtsfforrBerra ser Hh PEsrte Ao Pefers
to an antigen-thiakorginsdtesifrgmiwithindn anippalptisspesioncelk nsomeiembeadiments:asselfantigen
comprisef@RadiageneUs dRUAs: Isams SMROHIMGHS: 3.5 AMIIEN,COMPISESAN.gRA0genous

antigen produceghby an endog{enous retrovirus. In some embodiments self antigens comprise neo-self
a [

antigens MicFOBIAHy P ParREite IR R AR & SaF Ry BRSBTS tHe PHES: SBRuRalERT e Rbressed as a
result of geprekiscaldrationztd aniainabop el rfollowirgwhdlesboditieradiatianigiag MSIS dy nor in

transplantatiapotwiichrre:stads.he ilmune systemantallaws e Rewanligenio fe sonsidered
"self'). ina%%ﬂ&g em odimen}s a chim ri% mouse expresses a neo-self antigen. [0027] The term

"auto-anfigen" Téfers to an antigen tha COMprice & B LR tGPE oL s RiTigen B abvintlndfsyically
reactive esitdpE thtiitticswvilofansalf antieh alrosormeermbodiments the termautocantigen

comprises.aniigans tawhichaueanibadies.ais piduesd I same embadiments.ap.ayig,antigen

comprises, aflendeganons antigen wherein the animl from which the endogenous antigen originated

. : 2z s gl Nore R ARG
is or $5was once Immunologically tolerant 16 the antigen. - 16028 hE et dxdtate wherelit”
¥ xp g < v vz 7 " ok 2o A ] . 5 g ~ " . .
lymphoc{fted are g ¢hot respdirnd 16 tHe bindhfmddirasrantigerly. Ifirsoméembediftéentsdthe lymphocyte
is a B-cejbobasomeembadiments:aB:celsbacomesiriergic follQwing exnasyEg,to a circulating soluble
self-antigegs|n same. LTRGAMENIS, A Rosellbecomes aneidlc folowing, exposure 10,2 soluble
circulating antigen. in somé embodiments, the antigen is soluble hen egg Tysozyme (SHEL): [0029]
The ternt*AMiNE A “reters i idtirampbetifing and non-naturally occurring amino acids, as well as
amino adid#hafogs-ant damingatidimimetics that functigninarmannansimilanie thenatually,
occuring aming agids. Naturally.encadad ami %gﬂﬁu%?rég%.%%’ gommaon amino acids (alanine,
arginine, asparagine, aspartic aCId, cysteine, glutamine, g utaml_c acw‘i, a]ycme, |st|d|ne, |so}?euct|ne,
leucine, 1;9§}ﬁ’é‘*‘-‘h@ﬁ?8?ﬁffé’,“* antigen pfoduced by an endegenous retrovirus. In some embodiments self antigens
comprise neo-seif antigens. nvicrobially or parasite encoded neo-self antigens. or other neo-self antigens
expressed as a result of genctic 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-sclf antigen.
[0627] The term “auto-antigen” refers to an antigen that comprises an epitope of a self antigen or an
immunolegically 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 aniigen
comprises an endogenous antigen wherein the animal from which the endogenous antigen originated s or

35 was once immunclogically tolerant to the antigen.



| itphenylalanine. praline, serine, threoninc, tryptophan, tyrosine, and valine) and pyrolysine and
selenocysteine. Ammo acid analogs refers to agents that have the same basic chemical structure as a
naturally occurring amino acid, i.e., an a carbon that is bound to a hydrogen, a carboxyl group, an
amino group, and an R group, such as, homoserine, norleucine, methionine sulfoxide, methionine
methyl sulfonium. Such analogs have modified R groups (such as, norleucine) or modified peptide
backbones, but retain the same basic chemical structure as a naturally occurring amino acid. 100301
Amino adfdsthré ietetiean@BHereifity eiher s tomphentyseiowerthrde fetter dyniboiordy the
one-letterisyimbolsirecemmended hythendBRAG: IUB, Bioghemieak-Nomenclatweicommissian.
Nucleotides, likewioe. are.teferred.to by, their sommanly accepted single-letter codes. 100311 The
terms "polypeptide”, peptide"” and "protein” are used interc angeably Rersin 1o refer 16 & pofymer of
amino adt YESIHUER THETRIHSEEBIY t6 hiesltPAIy seetnrdag amint atid poiyfiersadwvelias amino acid
polymersdnvidich @ueverzmoresdiiino acid residues is a non-naturally occurring amino acid, e.g., an
amino agj 90 The terms enca -Aamino.acid.chai f any length, including full. length
S L U BTSSR T e s e T
"Alye proteti g Mo RIH dptife K8 st S SRS dharratartdmie solymerstiamineTagd
residuesagisclesdd NGB’ dcodssiomNuimbear NPOD2468.2 «afe functionalhbomelngs: paalogs or
Tragmema%gmﬁ&%gfé,l&§9ﬁ@ M@Q&@ﬁﬁ&%ﬂ%@( G RAPERIGG.COMRIIFES AN AMING acid sequence that
is at least 4096 to.100% identical, e.9., at least 4?)%, 45%, 50%, 55%, 60%, 65%, /0%, /5%, 80%,
85%. 868754 EEYE: GOV o TR 0 D8R S hol 8 R0 oA S8 U DET o Y GRS TSR Bt out
40% to aboiek00% identicalte trensequéncetiof NEBiAicobssiod Numbers NRQG24582dRgsome
embodimgmts &My, 3@QQL\‘E’&P(HQ%Q%}QU%%@ﬁg&?@@ﬁg@&ﬁgb&%ﬂ9:? LA 2ming acids or more in
length that js at least 50% to. 100% identical, e.g.., at least 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 8604 B4 B8 Gobs! B §“2%*,“§‘2ﬂ@/3?bg%’%?g%%%’}‘@*f%‘f‘@%%;*ldfoah%%l%‘i- Petesnydom about
50% to dieslitxD0%Ucidentichlao thidcsetence bfiNGBE Adedssion. NumbarsihREQ2458 heinisome
embeodiments:a.MyaRalypentide.comprisgs a polypeptide sequence of 40 amino acids or more in
length th@%j‘é at least 509 to 100% idgntica%,_e.@gggaht)lea}st 50%, 55%, 60%, 65%, 70%, 75%, 80%,
8506, 86%. 7%, BEbA G0, ‘6104 d05 gut CBETA"GBoRTEI8h GTe Bl GNP e CERY fm about
50% to aléutr0o9stdenticarientid setuérta of NTB deressismNurhbers INPOOR4AS8 R dnigsme
embodineatsscMyerpehpeptkng a pahmer.ot 432 aumine. agids, &Mvc polypeptide that has not
undergo ny-post-translational modifications, and/ar a Myc polypeptide that has undergone
post-tranﬂﬁﬁ%nﬁkrﬁgaiﬁ 33%8%} ('#{ﬁ dottain instahcoar e Nﬁgégip%fég%lﬁﬁzgj 88 E0 4 KDY, In certain
instahceRo R My HBEpt eb iting B agic Metivibop et bauecinedZipperthal Rk ) domain.
in certainrinstanicgs)therMye: polypeptide isa transeriptionfaciob tegulransehiption-hacter £4). In

certain ingtanges, theNMyc-Rolypeptide binds to 8 sequence comprising CACGTG (e, an E-box
sequence). 100331 The Term "nucleic acid” refers to deoxyribonuc é{?t‘i} %Q%@&”})rf%ﬁiﬁgf%gfﬁes,

ribonuclEGSaB< P O TG AtE Bl 2at e pnsara thoradtibenier single- or double-stranded form.
Unless lﬁpeﬂficatb/t&mkem!iymemem‘! a0 cmmasgﬁg)muclai@@&k@r@@pﬁ@i Qﬁaga@}ceyvﬂﬂeqﬁ%lgg,u gs of natu ral
nucleotideswhish hae.simiiackbinding prapsties, a5 e eRience udleic. aqid and are metapolized

in a manner similar to naturally occurring nucleotides. Unless s’peéﬁ‘lca ly Timite Og}‘ﬁefwise,%ﬁsé)ferm
also refera8BligbHEddEEaE AT HEIddig RNAIHdbtRIBHE s @k dat o of DAdised in
antisenseatedhiology {phiesphbrathindtes Aphosphorganiidates.and thedikeddnless othemjse

indicatedy@, pasticular nugleio acid seauenss alse pplicitly encompasses conseryatively modified
variants }Q{g)re f inc}uding but not limited to, degenerate IScodon substitutions) and comp‘iementary

sequences ad\WBIF AL e SaaTEReE Pl iCHBaerspELiféally; Heyansratadinttn shbstitutions
are3achievetkbygererating selgpande scimanticti therthicdqasitionofioredar moressrlacted:(or all)
codons imguhgtitited with-mixeshhase angiprdeoxyinosinedasiddes (Balzer etal gno, 10, 920,
4%, 95%, 96%, 97%, 8%, or any other percemt from about 50% 1o about 100% identical to the sequense of
NCBI Accession Numbers NPGO2458.2. In some embodiments, a Myc polypeptide comprises a polvpeptide
sequence of 40 amine acids or more in length that 1s at least 30% 1o 100% identical, c.g.. at feast 500, 35%,
35 60%. 65%, T0%. 75%, 80%. 85%, B6%, 87%, §8%. 90%, 91%, 92%. G4%, 95%, 96%, 97%, 98%, or any
other percent from about 50% 1o about 100% identical to the sequence of NCBI Accession Numbers
g



Nucleic Acid Res. 19:5081 (1991); Ohtsuka et at.i. Biol. Chem. 260:2605-2608 (1985); and Cassolal.
(1992); RossoliniMol. Cell, Probes 8:91 -98 (1994)). 20100341 The terms "MYC" and "MYC gene" are
synonyms. They refer to a nucleic acid sequence that encodes a Myc polypeptide. A MYC gene
comprises a nucleotide sequence of at least 120 nucleotides that is at least 60% to 100% identical or
homologous, e.g., at least 60, 65%, 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% identical to sequences of
NCBI AcCBISion NuBEFRN b meTs | N koraby erive difdents e Y S emais:aidprotoncogene. In
certain instancesicaiM Y4 gensiisdound.qnchromasame8i atB8ard .t certain ingtamces: aMYC

gene begins.al A28, G106 bR TOMRIST Ag e 21.128.822,856,bp frompier In erigin jnstances, a

MYC gene is about 6 kb. In certain instances, a ene encodes at least eight separate mRNA

sequencéy 8 SRBAYSHVEY SpROBAFHARHEUNE tkdpitet vanihis - T003510Ty détbiide the
pgrcé nt h‘bm&jipégvywﬁ@wonamm acidigeguenged:or Qf'erﬁiﬂiGFEfﬁcaﬁi&%_ the:30gequences @an-zbe_
aligned for.opfimal,LOMRANARN AUTPASES (RS 9 ﬁeﬁégd&ﬁ&%%e@!%ﬁ% $eayence, ol g first.amino

acid or nucleic acid sequence for optimal alignment with a second amino or nucleic acﬁqge?qu'ence).
The amirlo atid PEsidled 8 FEofites K EoradsBiAt anifs wdierpostishs BFuelestite positions
can theniiewomparednyyhenasposiidminthesfirgt seguebicatisracctipied bythesamelaminaacid
residue arhigleatide as:the corespRNGING.RRSIHAN NG second seayensasdhen ihe. molecules are

iden}t{i}cal g(t (tiha(th ositgon: Tthg percent homology between the two sequences is a function of the
number OFIGERIICAIPESitoNC SHAFRE BYTRE LG RhEEL I8 Y e SBliaRHiEr Bbsitions/total #
of positionsyeizs noverialoping positionis) ik 100):d nisome embodinientsthedwasequensesaresthe
same length, 00864 (fo.desarmineRereaniAomslogybetvaen.two seauences, the algeritam oflin and
Altschul %Jﬁ%&g% GProc.. Natl. A%c@g Sci, USA 87:2264-2268, modified as in Karlin and A Itschu (1993)

Proc. Natl Acxd- Bh Ts o0 58735877 ket S B DGR Fcsrfor st mtithe NBLAST
and XBLASTcprogrermsofcAisthukiethl maboo) 3riMol 1Biol 215:403-41 0o BbASTinucleatide searches
are perfossaeswithithenN BLASTMAGAR sspRz 100 mardlengthsl2 L aliainarcleptide segrences
homologgus to a nucleic Sg:i%tmgled%g%?ge grj?ed or disclose _herein,\l}BLAS‘l’ rotein searches are
performed With the XBLAST program, score=56° Wor ﬁcat‘ﬁ%s‘”’.b?bwé’b‘téfﬁedglﬁg’é‘ﬁ‘aﬂﬁHﬁi’é?ﬁfﬁ for
comparisbepiipostsr dappe-BLAST S itizeti1 b tescribadon iAltschub gbal (162987) Nucleic Acids
Res. 25:3380:3402.Adhensutilizing: BloASTkand. GappedBLASTRagrams  thesdefaul,narameters of

the requp&yg_ Rrograms gg.qv._?( Llf\gT and NB % .are used. See the website of the National
Center for Biotechnology ‘iﬁfo%ﬁa%oh f’8?“fhgﬂ$er1%®ta%}(on the World Wide Web at ncbiinlm.nih.gov).

Protéins ¥iithbiEfofise ih'the #iethodsWescHbed tisteinTaro tfreludes Proteinsstraving tietween Ito 15

amino acigcchanges; @:Gnedi®, 3, MY, GndeBufisdOs hlidZidtIedAnr ot 2 AMINC @RididRRIPSHItULiONS, |

deletions,, %ﬁ%@%%‘%}{%%%L%ﬁjé&d%@%%%‘&?eﬁfl% equence, of any %QF%H%;Q%%Q“?%Q Q?IB'Q Jn other
87 779 80%. 829%.

embodiments, the altered amino acid sequence s at Jeast 759 ideritical’ 829%,'85%,
88%, 909K 9395 $8Y%, Y106 6896 “ 0976 o Toouaidehtioartentieomthng At sabuentd ofdamyprotein
inhibitor desgribed héreis! Suckssequeneevariamtiproteinsatesuitabie: farthe methods gescribed
hereln aslong.asiheAlieRdaming add.seausnss IRAINS sufiient biolpgical acivity o be functional
in the 20compositions and methods described herein. W%ere amino acid substitutions are made, the
substitutions SREUIEE Bondénative afific’ 4Ei S astitutioHE: AhEn g the korinaieanirenatids, for
example M (Cerservative dminoarid Bubstitutiont (satustrated by a:sulstitutionanrong amine.acids
within each of:the:felloying.areURs 44 agine alanine, valine, teucine, and isoleucine, (2)

i sine, and tryptophan, (3) serine and threonine, (4) aspartate and glutamate, (5)

phenylalgﬂ)%, %yrg e ) Ph ) S¢ _ and
glutamin€ ahd aSparaging "SRd (Y IVEe ArditmeLHY Mdtimme The BLOSENE? teble s an amino
acidsubstitution matrxeteride fromaboup 2000 tosakmultiplepalignments dfipreteisacgquence

segmentsnfepIasentind.Righly.cenrserved sedions.ofmetathan 209.arours of slated Rroteins
(Henikoff et of (1992), Prot, Nall Aced Sei. USA, 89: 1 0915-

¢ amino acud residucs or nucleotides at corresponding amine acid positions or nucleotide positions can
then be compared. When a position in the first sequence is oceupied by the same amine acid residue or
nucleotide as the corresponding position in the sccond sequence, then the molecules are identical at that

33 position. The percent homology between the two sequences is a function of the number of identical Positions
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10919). Accordingly, the BLOSUMG62 substitution frequencies are used to define conservative amino
acid substitutions that, in some embodiments, are introduced into the amino acid sequences described
or disclosed 30herein. 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 BLOSUMG62 value of
0, 1, 2, SFBCINECHEAHIY TS this sy Sttt Efé riddcebis erviitive talminof aeidisubstitutivnbares
charactefizedby-a BL.ASUME2 value:of &ﬂd@\a@tdq(%rgeﬁluatﬁé 3)whilennore preferred conservative
i RS S ol e s Lie 0621 1635.2.5.0. 2.9, 40037]

The term' Mxmactlv refers to binding of ¢ polypeptide to a nucieic acid sequence

embodih&ht Nty Eeactisiy-fifthér tiades myecrey dtistirorthe! ﬁ"d’ﬁé@r%tlbﬁfazka%ﬁﬁhtﬁrt@f Myzc
respfonsu/Eﬁg‘En‘eS’?méssmmesedmmmﬁmami&nMycaaﬁihvlliyrmdl;meﬁqeelBIQF@ITQ{:QHQBL@(E#%@BHQQQN

productian. 403 Tiedera agtvanen atiyeand Wye activation. [efBr 10 i Indugtion of Myc
Sin

activity. In some embodiments activation of Myc i uced §over expression o yC polypeptide.

In some ErMbodifeHte ativation: srMiesLind i et veasy r’teﬁF%\“W@]ﬁGFYEébﬁeleIﬁtéﬁlfheﬁucleus
of a cellninisokicdemivedimentd activation of WMyeoisiinduced by ranspedt-ofhant Wyt pelypeptige into a
cell. 100394~ Ebewtermn(%m%mn{@fg5%&91991%&&%9 %ggmmpwms YSlss(RArody: B%g ﬁan“

RNA template from a DNA sequence (\3 % transcrlptlon within a cell; (2 processmg of an
&

tran&cript 5 78% < By Stk “éé g, 1660 andlor 82 eacroriatisny witina Cenred)
translatiGh ¥ Brr RNAsséguehcR iatoraipolypeptide-oivproteianwithin. & BELS@) postirafis|attonal.
modificagianof aRelpeRtidgorpratain mithinaicell ok piesantation.of 2 &%xpfmgfe@&@&% io on the

cell surface; ﬂG) secretion or release of a polypeptide or protein from a cell 0] The term

endoge\ﬁ(%% TP HIE S A SF S CEIE S Bfe?ﬁef@f@rcs“fﬁt}ﬁﬁ‘lit%‘f?fﬂ%Pﬁf@“oﬁ&ffﬁﬁ@"érﬁ’(ﬂ%ﬁ%xpressed
by the cédvingthevalisdncesofmecombiriangemagipulation; accardingly, thelterms tenddgenaustyd
expressed RekeIn” t@cﬂﬂ!%@ﬁl@lﬂ@rpr%m;c@xghﬂg%xﬁguy @Eﬁt@&%&ﬂﬁ gw&ﬁa@qtbynm%nﬁ&fm

recombln?nt te polo*t ﬁ 1The term “factor-dependent cell" means a cell that is not able to survive
and/or profiferate WiRSut S SnEAtt Witk 4R 3y eka ab’l%&?\/tﬁ taBr g & teKiAE). \Wieh ontacted
with the ¥&quiféad ‘g%vxith‘hfaﬁb@?ﬁ?eé(thrlﬂépein celkisabledodsunvivecardigmppreliferate. In the
absencefihe sequiathaawiddrcigrs.a fastarAsRrsndant call cannetavivade s Wil updgrgo
apoptos,s% and{or roljlferate (00421 The tertn " panglon as used hereln refers to an enlargement in

the size of the Culture dua 1o the BroTeration (B F\‘ﬁ%l&h‘%‘f CAIS TN IR&CEIEMEE TS some
emBodirtfents thes cafl @9%9% @xﬁbﬁéf@maﬁﬁi@rﬁ ivenit @ithins @dbrgersizedaniforithiewconeentration of
cell in thacudtednereases)n b SONa RS eROdiments. the.eel %twﬁ‘c%xm&}iﬁﬂﬁgat&ve expansion

(i.e. attams a,,smaller size or the conpcentr; tlon of eII in the culture decrease ertain i stances
conservalive am no ac iéu 1010 1 Ustrats d v @ subsi Tmun amtmo dLI 'wn 1n mth fc'l
the expansion of a cell'cu ture IS detectable and measurabie in any SUt anner (€. g ing, flow

cytometiy st rhiskodeopirnmp raingdsrsal microseeiny, %fva?eﬂdéﬁmre@eem/ and
autoradiegrapihy) ([0043} Thedphraises {E-hox-senuencenandsienhanserhoxsequenaed are used

inecchangeaRly iergii and.tomeanihe ucieptde peguence CANNTG, Aherein N5 anyycleotide.

In certain instances, the E-box sequence comprises In certain instances, asic
helix-lodBHENL HORTAi A R A EEBr O TR Br eSO By NY CIBIARIS S hisd! Eaﬁwgéwéﬁeeo
certain instaricestherksfsox segubnoeiis [oratedupstieam of a.gene {e:g. 921/ Belk2, 100 omithine

decarboryseln arian-aaneemdhe.Rinding pldhs tansetipion agior ansodad By MAT Jo the
E-box seoi) ence, allows RNA polvmerase to transcribe the gene downstream of the E-box sequence.
stiutions that, i some embodiments, are introduced mio the amme 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 fo a substitution
represenied by a BLOSUMG2 value of greater than -1. For example, an amine acid substitution is
conservative if the substitution is characterized by a BLOSUMS2 value of 0, 1, 2, or 3. According to this
system, preferred conservative amino acid substitutions are characierized by 2 BLOSUMSE? value of at least |

35 te.g.. 1. 2 or 3}, while more preferred conservative amino acid substitutions are characterized by a
BLOSUMA2 value of at least 2 {e.g., 2 o7 3},
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Methods of Modulating theN'iability of a Cell 100441 Disclosed herein, in some embodiments, are
methods of modulating the abi 'As used herein, "viability" means the length offime the cell survives, the
rate (or amou ular proliferation, OT a combination thereof In some embodiments, the viability of a cell
is increased. In some embodiments, the viability of a cell is decreased. 100451 In some embodiments,
the modulation occurs in viva. In some embodiments, the modulation oeeun in vitro. In some
embodiments, a method of modulating the viability of a cell comprises modulating the viability of a
leukocyté? iV soretembudiniertsy tdde ukbryiedsta Thee insodieernbodimeritsathedelikeoyte is a
CD3+| T-celolmsame '| .‘e:mfedigﬂelm&; th@dwkméytlecg@;armamql@/&ﬂ@@rtm?g%ﬁﬂwm %@m_@&%% : &ngmemsy
modulating the vjabilit cell camprises madulating the. expressjon of a MYC gene, and/or the
activity o?ga)‘“l\t}l?/% E]ogio §/§é§t}i{ e.in ’Z%YmLéﬁgFﬁ Vo%%ﬁé?l < %{Q&% Ating THe SXprassiBRBF LRIy C gene,
and/or th@%EtivitF 6TV potybedtide direcily orcindirediyresults indthéomothitatiotiofvaigemecor
poly;lse ptidessegriated by MYE Mn somaerhodiments:the gene w;g@y@@mc&a mﬁﬁqmt@[zéa_gﬁ@ctlxé
regulated by, dranscription factor is: neyrogranin, MEF-2¢, gll-l, cyclin D2, CDK4, Egr-2, Nab-2,
ISTGIF, %’%%‘g%%@%a%§r§é@%‘o%%é’£“§ .“?r? c%’éé’iﬁé"ﬁ}i’gﬁl Viabil §g‘6¥‘éegé)|l "1‘0%%4?‘1” R*Sonic
embodinf8hE MBHGETAGIY Vabiit)bry saIrmasre idrbasgivigredrabilingF a cell. In some
embodin@m, ificreasing thesuiabilityrof acell meansiinerrasingthedengthaldimeshe gellssurvives as
compareginap denisAlorsiilar uprodulated, eell ofiie,same ypel. agresing the fate or amount

200f cellular [é%qlife‘rat_lon_(e.g.ﬂgs compared to an identical or similar unmaodulate Ceﬂ%”fgfﬁgsame
type), or' EombHStSCthdieor. TORIBTIN sHIHE ntBo drmEnes) irckeasing (Retvrbiling of wdeis
comprisesjcontacting a'eeliandagentithat intreases thecnueleit concentiaian of 2. MycHeplypeptide. In
some empadimants..ingreasina e viabiity.of a,call gomprises gonlacting a gell with; an exogenous
Myc polyp%eptlde, an agent that increases the expression 5 of a NTYC gene, and an agent that
increase th’ XRERAS SF ¥R B8IViFEPtide, or a combination thereof (The "MYC Increasing Agent"). In
some entfiBgimBnrts;theMXO: incteasingAgenf is:adismallanoledulewa pepiideanaitibonhy, .00 a
combinatign.thereof:Q049%Insenic sMbadiments. &, methed.ofingisasingyiabilityof 8 cell comprises

contacting a c%&with.the WC Increasing Agent. In some embodiments, the MYC Incréasing Agent is

an exogéndis FMYE Boly PetgE e SdmE BB o HiRE LI the KPPE Hresding RER TS < FRSH  peptide
comprisirgh(a)cay-

[0641] The term “factor-dependent cell™ means a cel that is not able 10 survive and/or proliferate without

contact with an exogenous growth factor (e.g. a cytokine). When contacted with the required growth-factors,
20 afactor-dependent cell is able 10 survive and/or profiferate. In the absence of the required growth-factors, a

factor-dependent cell canpot survive (e.g. will undergo apoptosis) and/or profiferate.

[8042] The term “expansion” as used herein refers 10 an enlargement in the size of the culture due to the

proliferation (Le. division) of cells in the cell culture. In some embodiments. the cell culture exhibits

expansion (1.e. it attains a larger size and/or the concentration of cell in the cultire increases}. In some

o]
L

embodiments, the cell culture exhibits negative expansion (i.c. attains a smaller size or the concentration of
cell in the culture decreases). In certain instances, the expansion of a cell culture is detectable and measurable
in any suitable manner (e.g. staining, flow cytometry. fluorescent microscopy, HPLC, confocal MICTOSCOpY.
infrarcd spectroscopy, autoradiography).

[0043] The phrases “E-box sequence” and “enhancer box sequence™ are used interchangeably herein and

36 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 iocated
upstream of & gene (e.g. p21, Bel-2, or omithine decarboxylase). In certain instances, the binding of the
ranscription factor encoded by MYC to the E-box sequence, allows RNA polymerasc to ranscribe the gone

35 downstream of the E-box sequence.



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 MYC Increasing
Agent is a fusion peptide comprising (a) a TAT sequence; and (b) a MYC sequence. [00501 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 antagonistMAD- | gene. In
certain instances, the down regulatlon of a MAD-1 gene and/or polypeptide upregulates the
expressioRBE4M adirile encoded by a MYC gene. [00511 In some
embodimems; aamaﬁmmfzmeﬁeamgmf«mmmamu @em@aeaeﬁentmﬂg & eelywith,thg MYC

Increasing, Agent, dgﬂlgorp}eagmpqgmenge IncreasL gmA ent is an an % nlst oéa MXi-

f ) F o

drain instances, the down-regulation of aﬂl\flxr géﬁ%‘é%cd/or po I?ﬁéﬁ’f‘}ﬁéﬁﬁpregu ate¥ theBiBreSsion of
aMYC géh@@ﬁﬂib’t‘*éhﬁ&ﬁp@ﬁt e Srsiaer by MYCyene cfH0S2TirrsYme embodiments;atmethod of
increasingdhevidbility of @esldurther comprlses |dent|fy|ng the MYC Increasing Agent. In some
embodimgpls) the methadahidantly R e MG Ingeasing Agent somprises Jdentiying an agent that

reverses anergy in a B-cell. In some embodiments, the met dent |ng th odufating

Agent cothpfiged ity an syantthad Mt EHBe v Hbility OraThctordependefiticelitin the
absence of@reqtiredigrowth:factornimsomesembediments, the-methadhotigertifidng theiMY G
Increasing Agent QPSS ey H&@r‘zl?cg‘é& Ahat indrcgs expression of a reporter gene under the

control of a MYCI responswe promoter (e.g. an E-box sequence) 100531 In some embodiments,
following' €t tadt With %@‘M‘V‘C’fhd’?@%‘gﬁ?ﬁw‘j‘eﬁfﬂfﬁe‘ﬁébHﬂk/ VPPEST ReSiiére dssamssrapbetd to about
20 times Y&\ §. asccompared:to-an idehicaldysimilan unmodulateicheell ebthesanme typeislaxsﬁme
embodiments,fallawing eentactwith the. MYGnereasing, Aosrtdae, viahility, of.a,cel A?Ag%r%aﬁed by

about | to ab ut 15it|me g % as.compared to an identical or similar unmodulate cell of the same
typed In Eome ERMBodime) R ItowinG CBIERPUHATHS RRee feredsine Agdre thieviabing of a cell is
increaset:pyatdduta Mo AbouttD iimés feig. s comparediidanfidentidal br sitilar ipmaditated cell of
the samertype)dnisene empedimentss following contact with the MYC Increasing Agent the viability of
acellis |p?e;e(e‘§ed,by[“ )¢ ylt r‘ln}o (agput 5 times (e.g. as compared to an identical or similar unmodulated
cell of the'same T S € embodiments, following contact with the MYC Increasing Agent the
viability d?%@eliﬂis%él@ésedlﬁy‘ab@d@ ‘rtoxboulitimes: (@lgnascompaiedio agbidenticaletr similar
unmodulated selbehithe Sateype)e uhgmmefemap@lmenﬁ”é@lmwm&em@ﬂm he MY G, Increasing
Agent the viability of g ell is %@%[? }Sfigmbl | to a e.g. as comp ared to an identical or
similar unrﬁodulate’a cell of tha same type Xi Tﬁb‘gﬂ"iﬁ 5omé thd ﬁ%éh’té”‘tﬁé“if%ﬂﬂ;% 1§ AT &M M'some
emBodinte At @ TSRS AcrRetnoryrTLedl, 4h domielembodimerntsdrhoduldting the:viabiity ofa T-cell
means extepdingthe-difg-span of a T-cell. In some embodiments, extending the life span of a memory
'F-cell re [ ncentration of A IIs 11 in a body. In certaln instances, the
higher c%%%t?ﬁgngggﬁ%%gg}y T-cells rest ﬁt‘é’%\xgﬁ acce rZ:ra lfocr‘ir(ﬁoar‘“’|rﬁiﬁir?ljﬁe Padigreen 6}‘§ntlgen.
In certaif e dss HE LR IS lrtB AT SPAMPPERSeidE rBswirs ipmd wéereasedrae o Fhablis)in
certain instanegsistheslecreasedn aflergicdealis: nasulis] y@@ﬂcecgeéeéatesitpﬁma% HRRMkeferponse

to antigegyJAseraln Insianaes, e H:eauialoniol a M asne [esylls 0 & decrease,n e dme I

takes a T- ech to activate in résponse to an antigen.’In certal Indtances, the decrease in the time it
takes a TMV ¢ Increasipg aeB s oM RRtGEN Yeshnd inalraeraiered brimasy imivuieresponse to
antigen. IXxiigasing theniabilityief@Cell 100551 In some embodiments, iodulating the V|ab|I|ty of a
cell meapgCreasing eaRilty la el in.seme prbadimspls. fegreasing fne viabily of g cel

means: decreasmg the length of time the cell survives and decreasing J the rate or amoun‘t of ce\lular
prollferatlgr{v@ J T HE EE S AT A 6 BR SHBRAIREP Br SrfEF dRfattateEn ti PPt RamE Yype). In some
embodimentspdécieasing: thiediability mf'xa‘&c(‘elhmez_amg ee@masmgmh@dengttbﬁ;&ﬂm@ theacell surv_lves
and decieasinadneale.Qramonnt.afeelWaRIPRIBHRN{R % AR COMRRIRA A0 IRgNigal or similar

unmodulated cell of the same type)
fransporter peptide sequence”and the MY C sequence. In some embodiments. the MY Increasing Agent is a

fusion peptide comprising (a} a TAT sequence: and (b) a MYC sequence.
58] In some embodiments, a method of increasing the viability of & cell CORpPFISes comacting a cell with

35 the MY Increasing Agent. In some embodiments, the MYC Increasing Agent is an antaconist of 2 MAD- 1
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[00561 In some embodiments, decreasing the viability of a cell comprises contactingwith an agent al
decreases the nucleic concentration of MYC. In some embodiments, decreasing the viability of a cell
comprises contacting a cell with: an agent that decreases the expression of a MYC gene, an agent
that decreases the activity of a Myc polypeptide, or a combination thereof (the "MYC Decreasing
Agent"). In some embodiments, the MYC Decreasing Agent is a small molecule, a biologic, a peptide,
an antibod or a combination thereof 100571 In some embodiments, a method of decreasingviability
of a cell %C Ml‘s%?‘édﬁ“téﬁ%ﬁi’gﬁéf 88WW|fh“ﬂﬁ%"W€Wré§§iﬁg“)‘i@bﬁt RFRshe Esteithents, the MYC
DecreasingrAgentis Ay agomistidbaiADdpiSgenedalMADF pelypeptide, or a combination thereof. In
certain |r@f@ﬂ0@§@cmg dnssesdation.eha MAR-L.gene andlan ROMR%QR@&%%\Q{Q Jequlates e i

expressgp otxgl MYC eng}and/or a polypeptide encoded by a MYC gene. In some ermbodiments, a
method Of Modul&HiRg fHe iability BF o LR EBpides Contattiny a &MVt tHE wpre] Dedreasing
Agent. 180581 drrsometenibodindentsicaumeathot:of decreasing the vighility gfrascalcomprisesigonta

the MYQ}@L@,\QI&Q&S&QQ AHgent. ;mx%mgc%m@@‘q;men@ygh%MYC Decreasing Agent is: Mxi- | an agonist of
a dla MXi- lFH?lX[?I“dBtlde ora comblnatlon thereof. In certain instances, the up-regulation of

a Mxi- I ene andlor polypeEp SR TG HEE S BT8Rl R or s My ene s B Songskbtide
encoded*byf; a‘W@*@eﬁ@ﬁO@S@&%fnﬁsmlmb@dmmm@pfkr@m‘emh@da@ﬁdﬁférihéymg;ﬁpﬂgv&YC

Decreasingphganisompiisasidenifyiog.an agen! thakdeareasas.theviahility of afagtor;dependent cell
Wh%l;] thledgatcl:}?ogl (g%QWgn te Ilis ¢ ”tc%tcted with t ne necessary growth factor. In some embodiments,
the method of identifying the RIFYE Batreay Ao NGERY CE B EEY {GRRRG AP ageHtv L eiftiBits
expressisiafa repoitdiegeiednder dherebaraliofad ‘??C%respmhsqmcpm mhoterifedyf aeifiboe
sequenacs. mgowr&&s@maeammmﬂ&erfttanth@qv@mh%qﬁﬁ sellis decreased by.ahaut Lo ahout 25

time, e. %0‘581'{98?‘ \Pf an |d%1rllylcal or s(}lirgllgr“urllrg%dglgted cell of the same type). in some
embodiments the viabi ity of'a celf s decreased i:)ya out %8 dbout 20 times (e.g. as compared to an

|dent|caI'Q5’r5§]n{HéPUﬁﬁ’?ﬁtfl’dIa’t@é*dpéli‘b‘fitﬁe%&rﬁe”ﬁyp@y Y §omecermbddiments;dhigtviabilityiof a cell is
deefeasedrhwmwuaamab@was times (e:Gisassampared 1QaR080tsalonsimilakuRmodylated cell of

the samg, fyne).In sonic embodiments, the viability oface{dl@ ecreased b apout | to about 10 times
(c.a. as compa%red to an identical or similar tmaeduiated Ig?iI & Sihe "tf% &5 HBBHIC EmBddiments,

the viabillfy 814 BetP R e E8e B a6t PI6AHIIRS thn el Ecy. cas eomparedub aheideritical or
similar uamosiptated:eet ofthésametypeld doseme. BMROMIMERtS 408 ke the viability of a cell is

mcreased by about 1o about 10 fimes (¢.g. as compared to an identical or similar unmodulated celi of the

[l
s

same typel. In some embodimems. following contact with the MYC Increasing Agent the viability of a call is
mcreasced by abour 1 to about 5 times fe.g. as compared t¢ an identical or similar unmodulated cell of the
same type). In some embodiments, following contact with the MYC Inereasing Agent the viability of a cell is
increased by about 1w about 4 times (e.g. as compared to an identical or similar upmodulated cell of the
same type). In some embodiments, following comact with the MY C Increasing Agent the viability of a cell is
25 imcreased by | o about 2 times (¢.g. as compared 1¢ an identical or similar unmodulated cell of the same
type).

[6054] In some embodiments, the cell is a T-cell. In some embodiments, the T-cell is a memory T-cell. In
some embodiments, modulating the viability of a T-cell means extending the life-span of & T-cell. In some

embodiments, cxtending the life span of a memory T-cell resubts in a higher concentration of memory T-cells

e

in a body. In certain instances, the higher concentration of memory T-cells results in an accelerated primary
immune response to antigen. In certain instances, the up-regulation of a MYC genc results n a docrease in
anergic T-cells. In certain instances, the decrease in anergic T-cells results in an accelerated primary nmune
response t 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 deercase in the time i takes a T

Loy
L

cell to activate in response to an antigen results in an accclerated primary immune reSponse (o antigen.
Decreasing the Viabiliny of a Cell
-14.



viability of a cell is decreased by about | to about 4 times (e.g. as compared to an identical or similar
=modulated cell of the same type). In some embodiments, the viability of a cell is decreased by about |
to about 2 times (e.g. as compared to an identical or similar unmodulated cell of the same type).
100611 in some embodiments, the cell is a T-cell. In some embodiments, the T-cell is a memory 52 -II.
In certain instances, the down -regulation of a 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 T9&dIsT B8 trcatair fktarcss vitkilibwer eoheemtdtiormefmmoniT:célisrésults in a
deceleratethpeimamrimmunedesponsedoiantgesitieatment @f an awteimmung.diserder ,and/or
mmunosHpRERAIGN I eallainnsRIeemL e ARLIsgHatan o A © e et Ap norease In

anergic T-cells. In cértain 10instances, the increase in anérgic T-ce S results'in'a’ décéférdted primary
immune rBEPOHEE LG Artigenre AthTent of s abtdimrtinedrserdeate andioy immutosuppression. In
certain intances; theaewnireguiation ofreMY:Giacnecesulis inan incieasedmihe timedtlakes a T-cell

to activatg infespanseaRantiasnsIn.Geriain.Inslapces, the increase in the time it takes a T-cell to
activate In response to an antigen results in a decelerate &)rlma“'r{/) Immune response to antigen,

treatment Sf 3n ‘Aot HREME S iRsF At B intlincEdpplessisrometisaiast Mbditatnaes fmune
Responséci@e62i- Disciosed:hereim ifi déttain embogimanisyisiacraeihodofmadulatingan immune
response iy sae,eRgieants, ihe INMuAR SESRRRSAIS AN.AAARIYE ITITIE [espanse, (.0

merp(ory{l? cells and memory T- 20cells). In some embodiments, modulating an imniune response

means increasmg (eg " mdhiNg e SoppraRertAg  BRpifyHEs < mRErspsrdes fregsmen
embodimenmtssmiodialatingianivinfunesespopse means! decredsingi(e.ge, inhikiting.onsmppressing) an
immune rgspenRss: I-sgme embodiments, the modulation occurs in vitro. In some embodiments, the
modulatij)&) cyrs in vivo. }00631, In some %mQQQimth§i a method of modulating an immune
response coMprises modu ARG tHe AR Ry 6F S R pHoCERE TP Sb Ak CHBBUTRRRISIMEE Rythphboyte is
a T-cell. IheSdntelanbodianrests; theMecebisim@D 4B T406l Dinisoing ambodimentssithea Tieall is a

memory J=¢ell NOO54 LdR some. emRodimants. eedplialing AN MmUDe TESRANSE CATPLIsesnedulating
the expression graxlj\{l\qgtggM\,ﬁnqy/qzrngg%lactlv!_t ofa fl\’/%% \pplypepu{de. In some embodiments,
modulatifg the expression of a MYC gene, and/or the’at ty 6F8 MY EgIgpeptiue airedtd erindirectly
results intHé AfBellatioH ePhoderai30onolypéptddregulatedibyMYC:elnsomsembadiments)ithe
gene or poelypepiiste disaetlyrordngdirectly regulated by a MYC transcription factor is neuroaranin.
MEF-2¢. gy D2, GDIh Ralg, Nakig, [ Pk, NEKB P10, Carma: |, A or Bel-2, 100051 In some
_ : _ 3 ' e Areasing The v ot a el BRISE SRt et e e 1 i
embodiments, the subject is a human. fnducing an fmmun Redbbide (506671 8BrHaEh bbdifients,
modUlatif§ithrtuRec resperse théarsmereadingind e Siipplementingg anmip fying)namdmmesie
responsevin isgme:gmbedimentspacteasingraintirn wne.JCi0dI8GE instances. the up-regulation of a
Mxi-1 gene and/or polypeptide down-regulates the expression of a MY gene and/or a polvneptide cncoded
by a MYC gene.
[0059] in some embodimems, the method of identifving the MYC Drecreasing Agent comprises identifying
25 anagent that decreases the viability of & factor-dependent cell when the factor-dependent celf is contacted
with the necessary growth factor. In some embodiments, the method of identifying the MY C Decreasing
Agent comprises identifving an agent that inhibits expression of a reporter gene under the control of e MYC
responsive promoter (c.g. an E-box sequence).
[0666] In some embodiments, the viability of a cell is decreased by about 1 to about 25 times {e.g. as
30 compared to an identical or similar unmodulated cel] of the same type). In some embodiments, the viability of
a cell is decreased by about 1 to about 20 times (e.g. as compared 10 an identical or similar unmodulated cell
of the same type}. in some embodiments, the viability of a cell is decreased by about | to about 15 times (e.g.
as compared t an wdentical or similar unmodutated cell of the same 1ype). In some embodiments, the viability

of a cell is decreased by about | to abowt 10 times (c.g. as compared to an identical or similar unmodulaicd

ed
iy

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

{e.g. as compared to an identical or similar unmodulated cell of the same type). In some embodiments. the
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includes increasing the lifespan of a T-cell, increasing the rate of proliferation by a T-cell,ncreasing the
ran at which a memory T-cell responds to an antigen, decreasing the number of anemic cells,and/or
increasing the rate at which a cell ends allergy (e.g. as compared to an identical or similar
unmodulared cell of the same type). 100671 In some embodiments, increasing an immune response
comprises administeringindividua need thereof an agent that increases the nucleic concentration of
MYC. In some embodimentsa immune response comprises administering to an individual in need
thereof: eXOgBhOIEMYTIcarT Bt thit ihtraksbd tiveekprassiomata Mrdigsivel @ndrdaragent that

increasesithedantivite b MG (ihe iM YCsbaereasing-Agents) v ibsane.cmbodiments, shedVlY Ci
Increasmcg’&gegnalé Wl@UJQ%?%L{L m}al 18; &’ sm!ﬂg) Q};no hﬁgeﬁua‘i oc%%/d M combination thereof

100081 In some embodiments, a method of increasing an Immune Tesponse comprises contacting a
cell with tREPRIVE I s8R AR ibe i S 6rhe e dRME Rt e MY ChinkreN singAgent Tscah i»
exogenous:Myapolypepticieydnrsamese mbadinients; theliY € dncreasing. é}@@@ﬂiﬂﬁ;@"}ﬂé@l@mmpept'de
comprising.{g) a{rans p{%[tg&pc%pctﬂﬁc SHYENE %Cl(fp\)WaN X}F;&ﬁﬁ}'ﬂ%q W%‘ntqnggn ert]la . #C%e%peemo’r more

molecules that link the 15transporter peptide sequence and t sequence n Some
embodinfEhtd! e My ECHaR: By AdBnl A RSB BEpriE EambrisiHy (d) 4 TaTesiiente; and (b) a
MYC sequenceinl069tsiarsomenembaodiments; famethiochofddereasing & imMMUBRFESPORSEn
comprises RNIAGLING, aycelbwith. te MY G mﬁaﬁmgrégﬁ% 19 ﬁa@wd%&mgewm?%%»,tnec[%/'n!%

Increasing Agent js an antagonist of a MAD-I gene. In certain instances, thé down regulation of a
MAD | ggﬁ%"aﬁ ! B‘dﬁ?‘b‘éﬁtlﬁérﬂb?e&ﬂie{‘é%‘%@ BXISTEISEIGH 15 M P gRE aritiFoP AéRpeptide
encodedtyyradv ¥ Cigenein{3070dsnGomelembodiments;aimelthadof inereasingeanmmpne;response
compriseg cantacting A erllvith:the.MY.GHngreasing Agent: In some. smbgdiments. the, MYG

Increasin %ent Is an antagonist of a Mxi-1 gene. In certain instances, the down- regufétlon of a Mxi- |
gene anéf%c‘fr‘3 BN BaBHddUpr c@ﬁléﬁé‘? 8%5&3? %&Bncgff&‘ﬁ‘?ﬁ“d’éﬁ‘ép&ﬁﬁlfﬂ’rd& HBIgHERtE Bricoded by
a MYC géneleo@ Py somerernipotliments ¢éollowingrecontact:witinthe M¥ddnereasing Agent, an
immune raspanserkgreased by more than | to about 20 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 Increasmg Agent an |mmune response is increased by more than | to about 15 times

\ Lt pgpwiniasngnsnodulated immune response of the same type). In sonic

embodlmemy W&@Wﬂgb@&%&ﬁl%&%%hﬂ%@dﬂqreﬁ%@ﬂ%@ﬁﬂ&&“&imnmﬂ@n‘i@&%f}%ﬁ is increased by
more than %tq}%g]%gt L()wtrgir](r]ug;s gc 2, as.comy are\el to an identical or S|m|Iar unmodulated immune
response Of the same type). n some embodimenta: folfowing contadt Wtk the MYE I REradEing Agent
an |rﬁmuﬁé‘Tegpmﬁeéi%bm@Feaee’é}(W'f‘ﬁé%e“th’anﬂlrtb* a\bewf@nme@t(@gsna&eo,m}ﬂawd to an identical or
similar uppgetatatag. mmunenr)eﬁpﬁnﬁiseﬂfc&h&a&ameJM@%M&iﬁﬁme %ﬁlﬁ@ﬂmﬂ%ﬂ%rﬁ@”@wfﬁmtmt
with the MYC incre asugg: gentan immune resp onse is increased P}ygmore %h an ltoa out 4 times (e.g.

AN111 in Y OT SUPDTYess a1 gt nse. ame £ menis, t
as compared to an identical or similar UnMo auFated ITIMUTIC Tesponse of the Saftie tipe). In some

embodintEiHE2 BN GGy R GRtACh W tHRORNC T clisaBMY Aige AL imhiane response is -17-
increasehipimiarethamb ioiabout 2 timeso(egdasiegmpaiachtaapidetisphok sioulayamedulated

immyne {eSRANGe. Al GRS VAR HBOARLID FOmS.amRediments, amethod of increasingMyC
cell is a CD4+ T-cell. In some embodiments, the T-cell is a memory T-cell.
{0064} In some cmbodiments. modulating an immune response comprises modulating the expression of a
MY gene. and/or the activity of a Mye polypeptide. In some emboediments, modulating the expression of a
MYC gene. and/or the activity of a Myc polypeptide directly or indirectly results in the modulation of 2 gene
30 or polypeptide regulated by MYC. In some embodiments, the gene or polypeptide directly or indirectiy
regulated by a MYC transcription factor is neurogranin, MEF-2c¢, gfi-1, ¢velin D2, CDK4, Egr-2, Nab-2.
TOIF, NF-kB plos, Carma-1, AT or Bel-2.
{0065] In some embodiments, the subject is a human.
Inducing ar Immune Response
33 [0066] In some embodiments, modulating an immune response means increasing (e.g., inducing,

supplementing, amplifying} an immune response. In some embodiments, increasing an immune resnonse
-16-



Increasing Agent to an individual in need thereof. In some embodiments, following administration of
the MYC Increasing Agent to an individual in need thereof, an immune response is increased by more
than | to about I() times (e.g. as compared to an identical or similar unmodulated immune 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 increased by more than | to about 20 times (e.g. as
compared to an identical or similar unmoduiated immune response of the same type). In some
embodimBHtE IR dUrfilFistration 170k the Fre hicreading Kyt anTindividaskirmadedahereof,
an immunestésponseisincreasadibly merathan. literaboutAb-times (e.g:as companed igandentical or
similar urgmeRHPlad UG ESRONSE o e AMS lyeela/same embodiments, folowing ..
administration of the MYC increasing .Agent to an indivi ual in neednthereo , an Immune respornse is
increased By more than | to about 10 times (e.g. as compared to an identical or similar unmodulated
immune (e&Ponseoftheisame:-type)-drisomerembodiments; fallowing-administration of theMy C
Increasing Agepl e AR Adideldn depthineiect,andpmuna fespanse s nceased b more. than | to
about 5 times (e.g. as compared to an identical or similar unmodulated Immune response of‘the same
type). In SSHE SMBOafHiEAE TONOWIHG EABRIMEIATIAGE thetd Heript reastag At 18 ascmdividual in
need thereofaanimmpmeirespoenseds:increaset: pynmarenthane) thcaboutyd timnes (oaay compared to
an identigal ok aimilanrnmaduiated JmAunesespansR Qe SAMAREMIRSAmE smBpdiments,
following administration of 20the MYC Increasing Agent to an individual in need thereot an immune
responsd T8 IHerBEE0H M FIAN Y40 Attt 2 times (e.g. as compared to an identical or similar
unmoduitilinimune vebpbnseof theisdmietype) {00 73hincsomerembogiraentsiaimethod ofh
increasing.amimimseg respenseluihenaompases ko aeminisiering.a yacgine, Jn,sme, embodiments,
the vaccine is administered before, after, oreously with a MYC increasing Agent. In sonie

embodinfEHtE S MY e PRl Rg A&t St DA S ST UL & RSP S HOTRE 8¥<85 the response
of the immonersystemito@uactifte 2 W Sonrmenibodiments;: fhecMYCotnareasing Agent dugments an
immune fespEASE;JRisome amhadiments: theMY.CINGIeasing AgeRt agtsnergistically.with. the

vaccine, urliggr*pee)t1ciénc%%dizmz%ptc%§ the agent is a vaccine adjuvant. [00741 In some embodiments, a
vaccine Comprees dead microorganisme. attentiafad microdtgshiéms. toxoids, subunits of the
pathogetl§dti&ic aridsofombinatong thewokinessonicrambodimentsithecsaccineidlis-alvadcine for
hepatitis s, hiepatiied3:palio: measles»mumps: rubeliacdiphiberia: pertussis:detanys: influgnza:
varicella gastel VIS FOIBVILSIuenza: Menipgororcl disorder Pheumenia: smalpox cholera;
bubonic plague’ yellow fever: tuberculosis: human paplomavirus (HMyP FRAAHE rigm&Ria; candicia
albitans“Hicatietgén oY coribatioas theretidinsedad rmbbdingents, the vaccine is a vaccine for a
cancer (gug7dfolliculas BreelNen- Hedgkins hymphgmanmestaie sracemn Mulivgnyelama. kidney
cancer, 3ROy MEIANOTTR, AN, ACUIRL MElANopIal, -sonic embodments, a cancer vageine is
patient-specific vaccine (e.g. the vaccine comprises a patient's own tumor cefsy: in séme

embodin¥eifts " ETRHCE PHEEIHE CaMrRES Prstalsd sartfe BiPSpemidomE Binsodifrntss@rancer
vaccine coHmprises:si {&lfn) tnigemecmbadinentsya ¢ancer vaccine comprises Heat Shock Proteins
(EISPs)gpdh). In s embadiments. Aicanceryageing, somprises. dandiigside molecules (e.g., GM2, 0D2,

and GD3). in some embodimentsvaccine comprise.s carcinoembryonic antlgenT&E&S‘. n some
embodinf&HtE ] BaReEr VaChIRAPCBMPBHEES M ARTITAISH RiABIRASMERHUA) i edE e mbbdiments,
a cancersactinefcampnisasdyiosinaseninisoms. ésfibediments; the vacame isca:-RNAaaeemne. [0075]
In some gmBdIeNts, (NG NACHBe FOMRLSES,3RANTOEAIL MOIGL IN.SOMe embo .Ihm%jﬂtﬁmﬁga? .
antigenic moiety is a toxoid, a peptide, a nucleic acid sequence, a poI[ saccharide, or a combination
thereof 1N SEHHE S BB HIRS SR e FRTiGEM O RidiSty Y PRt Bim %%éf’tﬁ%@@ﬁ%b‘f@ﬁté‘ﬂf f¥brh: hepatitis
A: hiepatitis Bsipohecmeastesmnrampst iubelasdiphtherahpertussis; tetanus;dafluenzaavaricella zoster
virus: rotavidsi SPeRINGesRLaak ENRUMaDIAsMallpee.chelera; brbanic.plague: yellgw fever,
tuberculosis: ‘hu)n%ap R&Bélc[)may!rus; or combinations thereof. In some embodiments, the antigenic
moiety is G&HvEY B Heoplastid Bt MoSEHe BMBEdMTERTS S aRGd Bnitasdlety ie atieitarid or a
polymer i¢fenticleieraicitis. J0078] 1 wome embodivhentspinoreasigsan imnsumetygsponseiin an

individuakreceiving vaceinationagainstne vve Increasing Agent an immune response is increased by more
35 than | to about 4 dmes (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 innmune response is
-7



15an antigen results in an increase in the viability (and thus concentration) of memory T-cells, B-cells,
or a combination thereof against that antigen. In certain instances, increasing an immune response in
an individual receiving vaccination against an antigen results in accelerated activation of' the T-cell by
the antigen. In certain instances, increasing an immune response in an individual receiving vaccination
against an antigen results in a decrease in allergic T-cells. 20[0077] In some embodiments, a method
of increasing an immune response further comprises identifying the MYC Increasing Agent. In some
embodimBHEEShETHEIRGHDT idahtifying e MeCcereadingAdenteompnisestidentifizing iamagent that
reverses afergy inige Brgellydn. some embodiments, the method of identifying the MYC Increasing
Agent coppprises identifying.an agent that increases the viability of a factor-dependent cell in the
absence M“?e%d%%g &gf}}ég{}v%tiﬁj g%"tf;rﬁn r¥1}{i~%{(})?}r?ém(arrtr‘li bodimen élf‘}t%]g”ﬁwé)éltﬁélaﬂaﬂﬂzér‘i‘ﬂ’f’?fi‘ﬁ‘é}Ctﬁ%‘“iIWé(‘
Increasin@“AXgent é8fiplises idertififgad dgent thatidudesiopredsionof adrepottergeriehunder the
control ofvaM¥G sesponsive PIOMaten(e g nani Bxbax sequense)-Hecteasing.an komune Response

100751 In,3qme EbRdments, madklatina a0, MU resporise means decreasing (nhibiing o
suppressing) an immune response. In some embodiments, decreasing an immuné respohselincludes

decreasimy tis FRREHACEE el T ieEN Jeeraiemgprolfetatio Atsirai T deltndecrendingtheratedat which a
memory Tecell.responds tesamsantigenyiacreasingiheinumber of anergic. cellsmandiar decraasing the
rate at which-agel sadnANSILLE SxARcomBaLEd e an identical or similar unmodulated cel of the

same type). [0079] In some embodiments, decreasing an Immune response COmprises a mlnlsfering
to al indRidGal in- EEE Hsr88Faf 45 it tHit de crea g them ielsipcdoearratisrr ot Wiy, ysdrme
embodimientsyidetieasing animmpaedresponse complises adiministeringianipdivdualin.peed

thereof: an.agentthatArcrrrsesite.SPIessianof.a MY.C\gens and.an agent that decreases th
activity o?rgaMKe polypeptide (the "IvilC =19- Degréjasli\f\g%fgﬁ)?s}})grﬁg“égm“ gé{frﬁ%nfi: t(}fe%s §E

Decreasili§ AGEAPTVA SRR GIERATE Y BidTSE ¢4 haptins Ahiamitayssernssmbinatiomiréreof,
100801 Isr sornie embddinentspamethos:of decreasing annespenseieamprises.caniasingaibe MYC
Decreasingrhgpnt. i same emphodiments:ihe:MY G Resieasi E}Qnﬁg??@gf%n%”&%%@aséﬁ@ Apaene

a MAD-1 po%gﬁpgide, or a combination thereof. In certain instances, the up-regulation of a

gene anclior poTypEptiaE dolvACPuG TS ST HiA s eI o P MY e Snmak dror a B 6y Beptiie encoded
by a MY Cigérie s{0081hddisome!eimbodirtents;raimethod Bhdetreasing animmungirespansaecd

comprisag.cntacting.Acelhnith the.-MX G Resreasing; Aot '«I‘tm&grﬂp&%%%ﬁ; EQ%{W}%@ or

Decreas@gﬁ{gent is: Mxj-lan agonist of a InMx i-1 gene and a Mxi-1 polypeptide, or a combination
thereof iR Certain Instances. the upTaguratdn 8ra Niki- T gene Serorpuly Sistde dowrirsyimas the
exptessidn hd e gend sndloranpolidselptidecé icodéd:birenMyY €sgene {0082} dhtsomes than |
embodimemis.foliawing cantashwihthe MYGDecIeasinth AJRM BNHNEIRSBYIRE ¥ the same rvpe,
{0073} In some embodiments, a method of increasing an immune response further comprises co-
administering a vaccine. In some embodiments, the vaccine is administered before, after, or simultaneously
with a MY C Increasing Agent. In some embodiments, the MYC Increasing Agent stimulates the immunc
25 system and increases the response of the immune system 10 a vaceine. In some embodiments, the MY O
Increasing Agent augments an immune response. In some embediments, the MY increasing Agent acts
synergistically with the vaccine. In some embodiments, the agent is 2 vaceine adjuvant.
[6074] 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
30 s avaccine for hepatitis A; hepatitis B: polio; measles: mumps: rubella: diphtheria: PETTUSSIS: 1ETanLs:
influenza: varicella zoster virus: rotavirus: influenza; meningococca! disorder; pneumonia; smallpox: cholera;
bubonie plague; yellow fever; tubercuiosis: human paplomaviras (HPV ) malaria; leishmania: Candida
albicans; an allergen: or combinations thereof. In some embodiments, the vaccine is a vaceine for a cancer
(e.g. Follicular B-celt Non-Hodgkin's Lymphoma, prostate cancer, multiple myeloma, kidney cancer,
35 cutaneous melanoma, and ocular melanoma). In some embodiments. a cancer vaceine 1s a patient-specific
vaccine (2.g. the vaceine comprises a patient's own tumor cells). In some embodiments. a cancer vaceine
S18-



decreased by more than 1 to about 25 times (e.g. as compared to an identical or similar unmodulated
immune ISresponse of the same type). in some embodiments, following contact with the MYCI
Decreasing Agent an immune response is decreased by more than | to about 20 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 Decreasing Agent an immune response is decreased by
more than | to about 15 times (e.g. as compared to an identical or similar unmodulated immune
responseBPHE SHHTEtyPE) T sbitre EmbodimErmsriatibgnt: contact withnthoMYesDitrEasing Agent
an immusinresponseris deareasedby:meredhanhbinabout JQlimesi(e.g1as compared tQ ap,identical
or simiagnedulated imroune (£5AORSE ol the SAm.spe).In some embodiments, following contact

with the MYC Decreasing Agent an immurie response Is decreased by more than'I'te'abdut 5 times
(e.g. as COMPEFSH tb AR FASHITEA GrEifimraHmeatTated wintine résponsacobihalizame. tpe)ein some
embodimenits;, folipwing/cotitactanith:thenMYC: ReareasingAgeotianRimMmUnerespINse,R5is erased by
more than |40, abaut A JHES 6,05 COMRALSd,tB,a0 {dentical or similar unmodulated immune
response of the same type). In some embodiments, following contact with the MYC Decreasing Agent

an immUNE TedpoHEe T HE PSSR FbBT SHRER T3 BBUTY. fitties (8 ¢oas edvineat tdan identical or
similar unngodulatedvimrunedegponge of ttesanadype): (083} dn isenic embedimants amethod of

decreasing,a MARTESRONSESAMANISES, IRRERARINELATEN19.804ndividyal in,nesd thereof In
some e@‘b%giments, following administration of the MYC Decreasing Agent o an individual In need

thereof an immntiTe respomes [aHE<HSERFBY RIBFS ATty AHBGE2S5 ARieY @ Ycad vorparet to an
identicairersivifardimodulate chinimunevesponseofithessame type)r: ibsomeiembosiments, following

adminisqﬁé@tt%}wim MY iRgersasingAgentio %WWQL&”&Q%@QJQ%@&f@QGHUm.lilirzli Jﬁ% onse is

. . ) 1
mcreasgglby more tl’%1 | to about 20 times (c.a, as compared to an identical or similar onmodulated

immune fesponas of the eame 1ypE)ETH SEME eMbBEIReHS, YA IBUIRG 24 mitRtidn of the MYC
Decreasigohdentrts anbintividsahinmeackthereofamsimmunen esiponse isincreasecthbyomaganthan |

-205 to ahoutdb-iimes(&:ascompared ia,anidentical Qnsimilar pnmadulated.immyne response of
the same %9&50Ln1ﬁ85no ‘gmgptqgmaepgs, f IIQWi,ng,ad,rni_r_\i‘stra}ti‘c‘)n of the MYC Decreasing Agent to an
individual In need thereot-an ImMmune-Tesponse is hareas 8 B MGRe TS TRBsU 10 tikedid.g. as
comparBdctoi i igeritical sinst an sy ggiated immurderasponsetoh tHalsdinel type) intsomen
embodimentsifeliowing administrationat ihe.M¥GDesrersing Aggnt 1a. akindividual in,need thereof

an imm%qgggeis%gsrgagsc iQ%Q%%?&QPCYEmOVE than 1 to about 5 times (e.g. as compared to an identical or
similar =modulated immune résponse of the same type). In some embodiments, following

adrinistt&fidn'bf trE MY eipetteasifigeagbinewrareifdivicus isnesdithbreomaniimndangvegpense is
increasstbysmoseithamdtoakhout dnticres(es ghas eamparedie.an identical Rrsimilar zmodulated

Immune, feSAONSE Al NG SAME HPS): I seme. embodiments, following administration of Othe MYC
Decreasin§ Agent to én?ndiv?d‘baﬁ in need thereof an ,ﬁfm-uP,é"}"é‘gb‘gfﬁ%@?ﬁﬁc‘ﬁe@%’igéﬂf})}) ore than | to

about 2'HEL (8 G A5 Colppetrars tdaM damticsl druifirgremoutatéerivnmuhe iesionsk 6idhe same
type). dependent cell in the absence of a required growth factor. In some embodiments, the method of idenmifying
25 the MYC Inereasing Agent comprises identifving an agent thar induces expression of a reporter gene under

the control of a MY C responsive promoter (e.g. an E-box sequence),

Decregsing an Immune Response

10078] In some embodiments, modulating an immune response means decreasing {(c.g., inhibiting or

suppressing) an immune response. In some embodiments, decreasing an immunc response inciudes

30 decreasing the lifespan of & T-cell, decreasing proliferation by a T-cell, decreasing the rate ar which 2
memory T-cell responds to an antigen, increasing the number of anergic cells, and/or decreasing the rate ai
which a cell ends anergy (e.g. as compared 10 an identical or similar unmodulated cell of the same typer.
[6679] In sume embodiments, decreasing an immune response comprises administering fo an individual in
need thereof an agent that deereases the nucleie concentration of MY C. In some embodiments, decreasing an

35 immaune 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
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[00841 In some embodiments, a method of decreasing an immune response comprises administering
the MYC Decreasing Agent to an individual with an autoimmune disorder. In some embodiments, the
MYC Decreasing Agent decreases an immune response. In certain instances, decreasing an immune
response in an individual with an autoimmune disorder ameliorates and/or prevents an immune
response against self antigens by the subject's immune system. In some embodiments, the
autoimmune disorder is Clastleman's Disorder, lupus, multiple sclerosis, scleroderma pigmentosa,
Autoimmie Byiphsitoliferaivecshrdroire (ALY, Payestheriscyravismdiabetes/asthiniegitheumatoid
arthritis, 'fhingy, ciGetrgetssyndriomeiccraves disorder, Crohn's disorder, inflammatory bowel
disorder, gglitis,.orchiti ieroderma pi 1tosa,.uveitis, 20Post-Transplant Lvmphoprolife a];i e
Disorder g&g‘ﬁ%f?%%%ﬁiﬁ%%‘t???S?ﬁé?fi?énﬁi‘l%a%ﬁﬁ?@aﬂ“y% T AL DRl R
embodim@htd, 4 MEtEISH deerdAsiny aRtrdiGHe FesHonsBesiprstecadministerng the\ivo
DecréasingrAgentfo anindividuak thatisireceiving,owith receivesarhasieseived.an0rgamanbpne

marrow URASRIANS henchADSRAN: ki SMRe SIRRdmEnts. (e M Peateasiig Agent decreases an

immune response. In certain instances, decreasing an immune response in an individual that is
receiving;\/{/viﬁ f&eive, or has received an organ transplant, or a bone marrow transplant ameliorates
and/or pré@8itsiarimmuneliresponse:aigainstthesiransplank:00864% inapme: embociments «he
method afidgrtifyinghe MYGDRCIeRSING AR CAMRIEES dentifying anadent that decreases the
viability of a_fzfl(cxtor-gjeipend_ent cell when the factor-dependent cell is contacted wit the necessary
growth factor. FEoMe" eMboditHEFREITHE hiamErBeidRTE iy tHa MY C B cleasingmly@m omprises
identifyingy'ainl agenirtiiat inhibits &xpressign ofsalkeportergene inderdhe:contropaf gMYCGrasponsive
promoterye g an Fisbox sequence). Methods of Modulatin2 a Disorder Characterized In the Aberrant
EXpreSSiiﬂ%’?{ a MTYC.Cﬂ:‘-eQe or the A]berran‘t _A'cgivit_y of aMYC Roly_peptide [00871 Disclosed herein, in
certain emBodimentas SFs SIS HaSHHR A WEOTHaP dlaraltdisad Bif A4 TUat- BUprasESHBEMAT: or
an excessrotMCopalypebtide aetivity: Furthér disclosedrieing ideartain embodimentis;atesmataods of
treating adisrder baracterized by-RnyndeExRessian.QlL MY.G.Qr 8. dearth:of My polypeptide

activity. Ipm%)ﬁrrrgﬁeré—*f,_.rr}:iggeolli‘i nents, ethgvmetht d comptr)ises) administering to an individual in need thereof an
effective amount of an agent that Moaurates the BXBreSaiBR ot & MY BEHE ARAI6r e AR of a
Myc polypéptitéatdo8mpistiesed Hersimdn certaircembolisrents, fitemethodscofireating ecdisorder
characterizedoyan dnundamexeressian of MYGor & deastih.af Mg holypeRide activity, \n.seme,

embodim pt@,ﬁhe me¥hod comprisaes administeringftg an individual in need thereof an effective
jgenlical OF Sy AT W e

amount of a MYC mcréléls_ni'ﬁ}gc%\gent.l I Sonic embodiments, the MY ETREFBRKIRY Kyt dsmall

moléEulec R Bibtagicatpeptitie: can artisothy, srmarevistbinationteradfv {60891 Hm Soméembodiments,

the methad:comprisesiadministering: taranudisakin eesdtherrgfan-effective.ameunt ofaMYC

increasing, ARLI" SAMS AMedEnts, s MYC.Increasing Agent 5 an sxoaenus MY polypeptide.
S

In some embodiments, the MYC Increasing Agent is a fusion peptide comprising (&) a. er
peptide SEHUEHER M) 4RIYE St tRHEES LA dOFtRsalIY ey drewnitidre moleelesthatelirikithe
transportenpeptidesequencedndihaMisequanceanlnsonic embadinents: the MYt lgreasing

Agent s 3 fusion:eeptle.cmprising @) TAT seduence: and (170 AMYC seduence, 20100901 i

some embodiments, the method comprises administering to an individual in need thereof an effective
amount SPEMYETHRIR ASIG ReHEC N seie Bripdaments tHeaMyCIneidasing Yot ar
antagonistofrar\iAD:hgenenin serainsidstancesiithe downnregitation ofa MARM geneiand/on,

polypeptige;upragilates shaRaRressian of aMYE gene and/or a polypeptide encoded by a MYC gene.
[0091] In some embodiments, the method comprises administering to an individual in need thereof an
[B083] In some embodiments, a method of decreasing an immune response comprises admmistering a MYC

36 Decreasing Agent to an individual in need thereof. In some embodimens, following administration of the
MY C Decreasing Agent to an individual in need thereof an immune response 1s increased by more than 1 to
about 25 times {e.g. as compared fo an identical or similar unmodatated immune response of the same fypel.
In some embodiments. foliowing administration of the MYC Decreasing Agent to an individual in need

thercof an immune response s increased by more than 1 1o about 20 times (¢.¢, as compared 1o an identical or

L)
L

similar unmodulated immune response of the same type). In some embodiments. following administration of

the MY C Decreasing Agent 1o an individual in need thercof an immune response is increased by more than |
-20-



25effective amount of a MYC Increasing Agent. In some embodiments, the MYC increasing Agent is
an antagonist of a Mxi-1 gene. In certain instances, 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.
100921 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 comprises administering to an individual in need thereof an effective amount of a MYC
Decreasifig AYeht i sGrac e HBBERMENTE [{rEiNhY CDBE asIfga AbenrIsca s malk niolecures a

biologic, ampepiidenanrantibedy, flacombinationithereot 100934 4a some embediments.themethod
comprisap:AUMINIRIRING 9, 3NAONIUALIBNSSY HS'ERl ANLSTREINS RToUN oL g"Y%E& 2Glegsing

Agent. In some embodiments, the MYC Decreasing gent IS: an agonist HADM Gen e, a MAD-I
polypeptitis! ‘BruﬁnéémB‘ﬁi‘aﬂﬂi’ﬁ"t’f‘lé%b’i"“ﬁf”&@ﬁa‘?ﬁ’?ﬁét’éhé%é‘”’fﬁé*ﬁ‘ﬁ’d‘f‘é‘glﬂa‘ﬂbﬂ"ﬁ?:adﬂlmmﬂl ngWe>fand|or
polypeptite dewnregulatesdthe expiessioniof ac¥Cigeneandiora polypentide-encodec by aMYC
gene. (0041, Insseme embo &W%r&h&m%ﬁ%&‘?m&%%ﬁ%%ﬂ%%#e Raseg tf}%fecec‘;%{‘ glfective

amount of a MYC Decreasm Agent. In some embodiments, a metho modulating the via ﬂlty sof a
cell comPHERE CERAMRY a8 ‘I‘I‘"(i\ﬂﬁf“fﬁ%“h?ﬁf‘()%%%ﬁ”@d%l\ﬁﬁ }Bfgé‘ﬁt“}ﬁ AP emBEtilfients e MyC
Decreasihg AgennisuMxispancagonistsof avivixi igeneanda Mixids poly peptities ar ta sombination

thereof. Meﬁ@mm&rﬂ@@%m@ Hpsseauation.af.a -l gene andiorpIvpeRtide dewn reguiates the
expressu)nn [9/&%'% X gene and/or a polypeptide encoded by a MYC gene. 100951 In some

embodiménts. an i é{ PEATAL AR IRYVIBART 08T BRSP4 SV C I At A MFE LOp oIy ptitte is
excess|V@beaet|3/en§%k%devemm¢em of dmactoimmuieudisordecd msomeembadimentspithepe:.
autoimmisgdlisordgt isGastismansRisease JURMS RIS SARIRSIS, Splerodsrma pigmentosa,

Autoimmyae. Lymphop rg(bfetrtatlves ndrome (ALPS), myesthenia gravis, diabetes, asthma, rheumatoid
arthritis, V|t|I|goC(Z§IT(‘fgbr B RGBT L@ra&%‘?‘&%@éﬁ@”’&%ﬂﬁ@d gé‘éﬁ%“"?ﬁ?&fﬁﬁ%ﬁ howel disease,
colitis, Uﬁﬂﬂﬁ@f%b@%tﬁé?ﬁﬁﬂ@m@m@sammm IPostTransplantibymphoprolifevativeDisease:

(PTLD), Autaimmune:Riseasarmesaciatediymphadenanatiun (AR Al Feirchian.of.an.prgan transplant,
rejection, o[atl sue tra r combinations thereof 0096] In some embodiments, an indication

S tio
that an individual Under? e?éﬁreng]s%%“ W&“ﬁrt RAE SRy 8Tyb§}§tf’€fe° R ‘ﬁ‘?r‘n%‘if?%&@é"%ﬂﬁ&étlve is an
increaselfeHis: nibfﬁ‘\’beﬁléflldﬁeﬂ@i@%-ce‘ﬁsoeﬁd#opllﬁr@elled | dertaiminstandes) hierexpréssionof IgM,
leMa, IgMb,@ZZIQI(:@@%l/@@ViC@Z&I@Qaﬂn(ﬂ5@1}1@@4@;[§Q@9ﬂ@%@1@m/@{ GREGBGR)IS
down- regm @O%Qe[%gy% m!?mm en comp riesgn%nontaner%lc B- ciellsinln cegam instances,
reversing (e.g. partially or fully) allergy results in an increase in the expreseion FId’IWTaW%“TgMb
B226, CB2if Sdﬂeﬁzet‘emizw%rhrfswjv@W@iﬁé@%ee@ammrne@eea{eﬁe)n[e@@n in some
embodimenisi-a-metilad obtreating a disorder characterlzed by aberrant expression of a MYC gene or

aberrant getivity of a My ptide prises identify an agent that reverses allergy in a B-cell.
| E‘f YEQ 1%(: 8@%9& 'd(.: ! 4] y ,Y
In some embodiments, a method of treatlng{ ad |dsk’g}‘"c°ietﬁ ara%{Eﬁfgﬁ Bmé)beﬁé%?&presgsén ofa MYC

gene or ADETrAMT I SFAMYE HOIE e SompRses leriryingan eyent tiatieredsas the
V|ab|I|ty ofardactersdeperidemtcetiin thenabsenes af acdequitedgrowth-fastos. hsemaeempodiments, a
method q}}“%'ﬁ@%&% In centain instances, deercasing an immune response in an individual that is receiving, will
receive, or has received an organ transplant, or & hone marrow transplant ameliorates and/or prevents an
immune response against the Transplant,
[0086] In some embodiments, the method of identifying the MYC Decreasing Agent comprises identifying

an agent that decreases the viability of a factor-dependent cell when the factor-dependent cell is contacted

2

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

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



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-
30dependent 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 identifying an agent that induces expression of a reporter gene under the

treating - i¥e#H 2 el ‘ REY Ll PEEHS! 3
polypephderﬁﬂmisﬁsﬁ& |dﬁgimfymg>@nmu that inhibits expressron of a reporter gene under the control
of a MY(,Jespans romoter (e.g. an E-box sequen ogenous [0098) Disclosed herein, in
certain eﬁm d?r’ﬁ“éﬁ?‘ﬁé‘ﬁ’ éf&nﬁr%npt %t‘é‘h“s‘fﬁ%pt.ée s((iaq(igj’e”néiecga mgﬁﬁ CyresHEhEe n some
embodim‘féﬁtértﬁ“élmabii‘b{ep‘tidetiw“pép“ﬁtretervr:pnfﬁaiatm)w tfaﬁepoi?tetépeptrderseq@enee -MYC
sequenceb@98hodiments,afusiompeptideidisclosed RErsin, COMPIISEs(8)a: thansportespeptide
seaquenqs B Miid argiengesAnGEl RS o Matedneicaies NALIDK e Wanspaliel peptide

sequence and the MYC sequence. In some embodiments, t Ve Thsion peptide 1s°a peptid’e of Formula
(I1): tran¥j56resy Qﬁé p‘tiﬁl@%‘é‘tﬁf@h’z&‘é’ KERmPEEdey BB ST BESTRPISS  riG SE s sghatthe trahsporter
peptide seguenceandthedi¥ic sequence. In some embodiments, -X- is an amino acid. In some
embodifgas, oX: (3 EA ANSAMINAAG.A00R0NAS. Yeedierein. A duansporter peptde” means a

peptide sequence that promotes peptide penetration into cells and tissues. Ih some em odiments, a
transpoEF pETaE 18 AT n°ss r%ér@rﬂbﬁéﬁrﬁ% RESP A aiEHEria P pRp RO TATI 42, PetinSome
embodinments;ca diansporier peptide isuTATII)48):dr{00LQ TR As usedh ereim‘ﬂ "MY&&@QM%CQH is a
MYC aning agif RepideReguents. ARR0me.cbodiments. ihe, Myg, RP'XIO fige.is 8 %’i‘P&‘F Mye
polypeptide sequence In some embodiments, the Myc polypéeptide i3 a pa I\/ch p peptide
sequené&“}h’i“%‘fﬂg}gﬁ?ﬂrod|ments the MYC is c-MYC. In some embodiments the Myc polypeptidc
sequent®etinmiprisas SBHRNOhE: MDEH ERWWENQQPRATTN PLNNSHINR MY DALY DIVQPY

P GDERENE SAORO00SEL QBRAPSERWKKEEN RTRELSRSRRSGHGSRSIVAYTE
FSLRGQN{RGG\% TADQLEMV ELlGGDMVNggEICDP DETF

N111QBCKINS GRS RARKINGEKI RS VETARRRIYSES ﬁﬁ%nsve’etn a fusion pepride

SSLY L ODISAKNASECIBREY VENTLNDISS PIGSOASQRSSAHS BESRS L L SSTE SERQGSPEPL

VLHEETRR:H; LS%SREIQE-QQREEIQ Pc}(\é@\&%b%&@ and the MY C sequence. In some embodiments, the MYC
APGKRJSESGSPSAGG KRPHSPLVLKRCHVSTH IINYAASPSTRKD YPAAKR

VKLDSVIRKT ROISRNRKETEBRESSTRERRE (ERRPHRHER QNI ) @ MYC sequence,
RRNELRRSFEALRDOIPEIENN BKAPKI VIR KKATANY hSYOAE BQKividual in need thereof an

ISEEDLFR46IR Rﬁ@ih%%ﬁ@lﬂ%%—%@i’ﬁhﬁ 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 polvpeptide

upregulates the expression of a MYC gene and/or a polypeptide encoded by a MYC gene.

[6091] In some embodiments, the method comprises administering to an individual in need thercof an

3]
LA

effective amount of a MYC Increasing Agent. In some embodiments, the MYC Increasing Agent is an
antagonist of a Mxi-1 gene. In certain instances, the down-regulation of a Mxi-1 gene and/or polypeptide
upregulates the expression of a MY C gene and/or a polypeptide encoded by a MYC gene.

[0092] Disclosed herein, in certain embodiments, are methods of treating a disorder characterized by an
over-expression of MY C or an excess of Myce polypeptide activity. In some embodiments, the method

3¢ comprises admmistering to an individual in need thereof an effective amount of a MYC Decreasing Agent. In
some embodiments, the MY C Decreasing Agent is a small molecule, a biclogic, a peptide. an antibody. or a
combination thereof

[6093] In some embodiments, the method comprises administering 1o an individual in need thereof an
cffective amount of 2 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-

2.



1001 02} some mbodiments. a fusion peptide disclosed herein comprises (a) TAT, and hMYC. In some
$0embodiments, a fusion peptide disclosed herein comprises (a) TAT140T71, and (b c-MYC. In some
embodiments, a fusion peptide disclosed herein comprises (a) TAT s--481, and (b) c-MYC. 10010311n
some embodiments, a fusion peptide disclosed herein comprises (a) TAT, (b) a linker amino acid. and
(c) c-MYC. In some embodiments, a fusion peptide disclosed herein comprises (a) TAT47. (b.) a linker
amino acid, and (c) c-MYC. In some embodiments, a fusion peptide disclosed herein comprises (a)
TAT)i)2,812iRy & iKY amifes apidr ant ayidonora: 1400464 i somecembodiniests; anfusion peptide
disclosed:hiegpeindutthescamnprises atleast one amino sequence that facilitates purification of the
fusion pr I odiments fu ion peptide disclosed herein ¢ mprlses a protein tag. In
some em?ggﬁm%n%tg% Pué?}gﬁ%}ef)tlac i sclﬁigs%} 1%%%??1 "Comprises poiyhis P e RTaS TREESHE
embodinféltéva Fsihpephde H%é‘fe‘ééfd%%lW(‘:@W@E@lm@pmﬁ@w&gﬁ Incsemaernbodiients, a

fusion pegtideldiselpsed dmef@kﬁng@mﬂsesﬂa: polyhistiging tag and @R BRIGNL 185 SAMey ¢
S R SR S R o B B PR30

[00105] In some em“bodlments the histidine tag i3 'a “6thistidine t pﬁﬁ) $Gne erBoditEhte e !
histidine ta‘@aifb‘ﬁ?ﬁﬂgésf{ﬁé‘%&éfaﬁﬂ%%ﬂ‘l@ﬂﬁ H“Frﬁ%ﬂﬁé‘@fﬁﬁ@ﬁﬁﬁéﬁt’srca‘ﬁﬁ%diiﬁéma‘g%%d?éed to a
fusion profein disclesed:hetempbycany geitablevmetod, in some embodlments a TAT-Myc polypeptide

sequenceyis &loned to.an %Q{QS&I V&G odi QlyHisthag. | e embodiments, a
polyhlstu?) % is added kgi t CIR (?IgE thégéh%pélp(%l?ngéﬁﬁcc})r%rpn 766‘38. po %I[:II’IE seggence) [00106]

In some 8?}1‘6’ ﬁéhfé‘%fu?%%’b‘%ﬁ&% isseedérainfarremecingrige faresst o sbme

embod|mnt®ziwﬁ§si®nr’q§eptﬁett@seios@dda&reupmmprlﬁesmwjtﬁmﬁﬁgnﬂmmambOdlmentS a

fusion peplide.distlosee RereHR. Eher LampIisesa, m@e‘%‘fﬁ'&%@%@% 1590 ET%  embodiments, the VS tag
S,

comprises the amino acids: GKPIPNPLLCILDST. In some embodiment e Vo't ag comprlses the
amino adPRB] EEF BRI o?ﬁ@réi’f?og’&?fﬁér?ﬂé“é%‘”?%ﬂé’é’d%ﬂ’%@’fﬁf@ibr‘?‘b’r@téiwméwééd
herein bwahvsuﬂabk@mneﬂmdetmssom@tenﬁbmdf inmentsya nivhatyt ipatypaptide:-sequence is cloned into
an prreﬁﬁgﬂl}{%‘ﬁ%@rﬁ@ﬂk@g\,ﬁ §Qsm% @m@p&mﬁ%&&y dl‘iqg"lcg]?]gl gm%yrgj{c::c B)n(c?d the

PCR prlmers com rls%e aVvs se ence 2000 071 in some embodiments, the a mino atids are in the n
formation TR SBAR S BotifTERY O’Wge i¥ino acids are in the L Rim-ninon. In some embodiments, a
first plurdfifpof hm&mm sioldgiaratin ahedichomdtiom anilalse contd-plurality srednothiead = fevmation.

[00108] H%&%@@d@mmﬁlimm%nth%ﬂ\{%&\l@N%@%&Qa&%%@%ﬂﬂ&%@%ﬁﬁ@B'Peﬂ\‘%g@m T-cells. In
MRKKIRRORRRMDFFRVVEN PPATMPLNVSFTNRNYDLD

PNTYCDEEENEVSD 8%%1_ I ESEBW%EE?_P?%LSP@E%%@M HSA). CD40, CD6Y.
LCSPSYVAYPESLREIDRDO 6 GG SESTADOLEMYT ELLGGBMUNQS:FHODRBBET RN, HHODCM

WSOFSAAAK VSR KL A SR AN RERSEGS By ) anergy results in an increase in the expression of IgM,

NPARGH A CSCA

R R oo
EIDVVSVEKROAPTKREESESP SREGHS KPR MIPISTIRC RS ST b}wtmrmﬁcﬁﬁsmh(@vaA
ESV?;D%X‘RGMLR%W%@TEEFR%, : ' ;\1|ch wmpmca 1\c/ileﬁtlz<flymo an agen that reverses anerey in &
YIL@VQ%E E%%K%E&E%%%%R %‘E’ RoEmeVf"F ’?ﬂRﬂéé‘Eﬁf\l é\,%&f_“lébri%ﬁﬂ B NBTTEE COSTEPEHHE HH.
ConstrudiiBhf e aFFA‘FPéﬁt“dé‘f [Ué‘ﬂ’@l@]dﬁf%ﬁﬁ@eﬁi%@mﬁé AbeaTMCHT AT udionigeptidd a
disclosedshrereimisiconsiticted:by-any suitatie maethodadnsomenerahediments . a.puslestidesgquence

encoding Myl Hela REBAR B ARNRAEA D QSR 1, SoMme STRCHTANS R nard primes for
e

a human MYC sequence comprlses an in frame NI- termlnai 9-amino-acid sequ enleOrtheTAT protein
transductfSIIEMAR (&S RIRRRURIRIRSH Samedimsoaifaritdons iarerst phitndrefbewhuman MYC
sequencéisdesigried tonramoverthie stopseodonwin &omelemb@dakm@idhea@@&pf&dt&hﬁi gloned
into any syitable;GXRIESRIPN VESIQR DSrEnaftsr. RTA LMY Cyln some. embodiments, the %XPFESS'O”

13483
vector comprises a polyhistidine tag and a V5 tag. 10Assays for th Tdentlﬂcanon b(f A[’fgn S Reversal
(pc Aper Wipmcs denufying an agent that induces expression of a reporter gene under the control of a MY C

respensive promoter {e.¢. an E-box sequence’. In some embodiments. 2 method of treating a disorder
characterized by aberrant expression of a MYC gene or aberrant activity of a Mve polypeptide COMPrises
35 identifying an agent that inhibits expression of a reporter gene under the control of 2 MY C responsive

promoter {£.2. an E-box sequence).
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00110] Disclosed herein, in certain embodiments, is a method of identifying an agent that reverses
anergy in a B-cell, in certain instances, an agent that reverses anergy in a 8-cell increases an immune
response and/or increases the viability of a cell. In certain instances, an agent that reverses anergy in
a 8-cell up-regulates MYCI (e.g. a MYC gene and/or a 1:4-yic poly-peptide). 100111] In some
embodiments, a method of identifying an agent that reverses anergy in a 8-cell comprises (a)
contacting a plurality of allergic 8-cells with an agent; and (b) following contacting the plurality of cells
with the agent, detecting and/or measuring the level of expression of one or more cell surface markers
(e.g. cell Burfasenmaniers the presence of which is indicative a non-antell) in the cell culture. In some
embodi t Il surface marker is, 1gM. liu Mb 3220, CD21/35, CD23, CD24 (BSA), CD40,
CD69, g))é%%n% Bigé%gmfggfnz - i “8ff5f$ﬁm§3ﬁa§f’n‘imsfan%é’s% CSBRTES oA RIS B2 6 21/35,
CD23, CH2FIEISA) D! chegmc:da@oaﬁd«mw@mwafre@srszuwmiqregummnfénerg@e @icells
wher compared to non-anergic 8- @ﬁﬂspdncegﬁazm ingtaneessreversing(e.g. partially or fully) anergy
results in xpre Ma, IgMb, 8220, CD 1/35 CD23 CD24 (BSA),
CiD40, élﬁjﬁ’ggpg%%%%a%%?@D%g%g% é‘(i)(:iflg Irﬁl}séigpﬁcéteﬂ L%opcil?ﬁén s‘} %&rrﬁ%?ﬁ %ftigentlfymg an
agent that Fesrsey allbrgy ‘?H“é"Sbc@Ifiébfrﬁb“rl%féﬁ‘iﬁéPﬂiFyng* Hitdigk Mg emagonistiof antimment
responsehif BRfifesgion of asoelt sufatemarkerisivpregulated (§@ic-as compared to an allergic 8-cell
not contacted with an agent). In spme embodiments, expression of a cell surface marker is

unregulated on activated 8-cells (when compared to the expressio pattern on allergic 30B-cells; by

abollt 1094 ¥5 ApoU THs4 ey B?%é&&ﬁ%%“i@%ﬁ?@@éﬂ%% Y9he 3696, BO%645%:50%. 55%, 60%,
65%, 7095786518095, 85928604 BT %, :88%6:190%n 04, 02%%; 94%h;05%in96%:, 97%, 98%, or any
other peﬁ@@fﬁo&r@ml@t?@&teﬁqomgn%tzm F0%- RSome smbodiments, expression of a cell surface

marker is unre gulated on activated B-cells (when compared to the exprgssmn pat’fern on aﬂierglc
8-cells) BY ABOUIZ0UE 1S aBs T T BDS (Mt A S4B 09H PR WS, 11 B9 A50nS 096 085%8116G%, 65%, 70%,
75%, 80%G"889%; 86%B7 %) B8Y%, B0%;<0d8y 920194 ¥en9ber PHHIIT Y6, 198%. or any other percent
fromsaboyt B 1Q. 3B aLtE0D% N é@@ﬁ@ﬂlbmkme%u%%%ﬂ%@ 8&1?319 ell ,g,qggacgnrggqﬁgg I3

upregul ‘i %P qtlvate 8-cells when comnared to the expression pattern on aﬂerglc -cells) by
about 50% 56 (6§ e %‘F%”é‘b PEEBEP KIS IBEYS: PO T BOORS 8B4 BEvA! BTV EE Y%,
90%, 91%‘;@2%‘{’94%;#9@5% c98Ws;197 %, 98V rorodmycother pércent froRT aboutb0Xb taiakent 100%). In
some ewwtﬁy@x&{m&ﬂ@faﬁ&%E@ﬁﬁQ@ marker is upregulated on activated B-cells (when

compared to the expr na ic B-cells)by about 70% to about 100% (e.g. at least
70%, 785%, 86%, 87% %%%ﬂ‘g’i%ﬂgﬁ% \933? Ng]s\é%%&/ %)\?@I Q%DSF%W other percent from
abotit 70% to about 1@5@‘%))(3ﬁ%@rﬂ@%ﬁb@@iﬁ%ﬁi{é%&ﬁ?&éﬁiﬁﬁﬁ&Cdé]‘lsﬁ‘ﬂhfé}@évf’ﬁ’arker is upregulated
on activated B-cells (wﬂmcqmmnwe@w@ha@@pmsi@pm@tﬁﬁmwgﬁﬁ@ﬁﬁﬁlﬁw about 80% to

about 100% (e.g. at | % 8‘V 0%, 91% 92% 94%, 95%, 96%, 97%, 98%,
or any other percent %@@%wt 855325 <§ %6’6{{?} Wéﬁ%\éﬁﬁﬁents a method of
identifying an agent that- Pé#é%e“é*é‘r@r%(y}w&\é”é%ﬂ iﬁd?@éﬁr%kﬁ"’ée\lﬂﬁ}?imﬁ%éﬁt as an antagonist of
an immune response iif 83pressiQn Wfpcell suHacermakeris downreguialed (8 g,as compared to a

non-anergic B-cell nof; g@t@gg%xw@xe%gg PP sors emparliments, expressign of a cell surtace

marker is downregulat%,& as compared to a non-anergic ot ‘¢ontacted with an agent) by
about 10% to about 18 hagé”‘ét% St 18 ISR SO RER T3006 Y 88T%T A0V, [48%6.50%, 55%, 60%,
65%, 70%, 75%, O%%I%%;s&@%ABJI%()S&%EQ%@&%\QZ%%%%W%%QQ@:@@,@?% 98%, or any
other percent from abgyg%@%/%wwﬁglgg/%&ﬁg@&%@@gdlments expression of a cell surface

marker is downregulated (e.g. as compared to a non-anergic B-cell not contacted with an agent) by
about 30 ﬁ&%&ﬁéﬁ*i@é%k@@%ﬁ AP DO ade oAt aB s H0Ys: 5506 B9, (659 TO% 75%, 80%,

85%), 868mb8TIAn88941: 8090119291944 9b%Upi96%e; 9£%,. 98%i0r anyrothes pareent from about
30% to ahpukARA%). ANiFQsemeRmRodiments, sxpessianof a cell s H{fa Jparker is downregulated

(e.g.asco Ppared TO a non-anergic B-cell not contacted with an agen out 50% to about 100%

(e.0. at IE2STH0DE BEGR BOYBE 94 7094 754 sty Bisusa8YsT BTV 86%, cbm/snm%ngz%um%
95%, 9694 979619861 erranyrthin percefutfro miaiie dtb0% toeabotskikd090): Im SDME, embadiments,
expression,of aieell surfasemarkers downreghlaied (6.9, A% compared.to,a non-anergic Bicell not
contacte W|th an a ennglg aé)out 70%, to about 100% (e.g. at least 70%, 75%, 80%, 8 é 86% 87%,
88%, 909%,°0186T 83 59%- 96%: 97%, 98%, or any other percent from about 70% to about
100%). In some embodlments expressmn of a cell surface marker is dowmregulated (e.g. as
compared to a non-anergic B-cell not contacted withsan agent) 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%). 30[00115] In some embodiments, a method of identifying an agent
that reverses anenB-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 control is a
nhiralitnys of anentic R-calle not econtacted with an anant




[00116] In some embodiments, a method of identifying an agent that reverses anergy in a B-cellpr ,e.
obtaining an anergic B-cell from any suitable source (e.g. a human, a mouse, a rat, or any matnmalt.
In some -27- embodiments, a method of identifying an agent that reverses aneray in a B-cell
comprises obtaining an anergic B-cell from transgenic mice with the phenotype BCRHH-ISHEL. In
certain instances. BCRilm mice express a mature B-cell receptor (BC/RI for the antigen hen egg
lysozyine (HEL). In certain instances, the HELL BUR is the dominant BCR on the B-cells of the
transgenl@4Hiten ryee sy dHstancessirpErfiicdiubicpditoushfietpresserransgenefortheosoluble form
of HE”L. |@@&@ﬁ@ﬁﬁ&ﬂ@ﬂs,ﬁhﬁg&@§em@f6€]§rm .&E@B:%g%Hz%i;j%?&g{g{}%gﬂlﬁ%grf%"iliis;ciqs;eeli?) '
metallothionein promoter. In certain instances, the exposure to soluble induces allergy in B-cells.
U.S. Pa:gﬁl?,%ﬁg%{ : ér%;:%ﬁ ﬁltinf\lé‘?' 166@7‘66‘%5@ L haraby The "grl%%?é&f’éﬁ%v?éef’é]r%ﬁ’@g‘ftﬁ? the methods
of constritHiRg tHeciteriRe Ao aaRs dsetissedsibovetidn GonvecéfrbodinertssthecaliergieBleelisare
obtaineddromithe:spleeny thymius dhonemartow.mph nedes:arcombinatiogsthereofof the
ransizenigmige: 4091474 I some eiediments, a method of identifying go agent that reverses

anergy incell comprises detecting and/or meaglﬁﬁf’ﬁg}tﬁeﬁevel of expression of OnB°ofmore cell surface
markers (Y EBEE)< ireoficampsditiiis “ddtectifgsing/oe easurimg tHenkevellof xpression of one
or more cetksudace markersicoplises (a)comagting.a phvaliy of.anergic B:08ls (@8 control, or a

plurality gf aperoic B:cells,|S Vi n ith. an.agent) wi tibodies to.a cell surface marker
(e.g. antga%?gﬁfrg%%%%@}%ggﬁ%%ﬁe@%ﬁéu%ﬁﬁ%dl e?afb‘ri%ﬁ%hg&vvﬁﬁ%\ﬁﬁ 3y d(cé?egglﬁ&éé bﬁ?f:éﬁ) after
contact With th& BITBUHISS Ry (U a_testity dhdioimeasbriighe amblint oharmibooydedhstirfice
marker complexX>UR somes embodinmenits; the: antibedies are purchased from a commercial supplier. In
some empAGENENLS, ihogliesqvr: d.in- € ethads of generating antibodies, see
Kohler gEa!,, Islgture, CIZIBS%%S}Q%%?ﬁ . Pﬁag'?gﬁl%i(%62314%%%6!%%’%?%%833ngq onoclonal Afttibodies:
Principle® ARG BrARTER A KIS Bleds 9885 I SFTRTS RARIEB 412 amBaertogD)eruse el al.,
Science 2461 pATELRB10(ADBYinMcBafferty-iatal. VN attopcbdB 15021 S (1920), Glacksan el al..
Nature, 352524 628291) Maks ghat) Mok Bigl, 722 RRO7. (100 all efuhich are, hereby
|ncorpor§£efgl?ly_}\(g§r&n ei.nln some embod\lrpeptsf,ﬁthg cell culture is |nqyt_)afe 'on ice during the
contact with the antibodies! 1SR SMBYHifents thEdiipadyieiatispidiniabed Padi-labeled,
fluoropherétidbeled o biotinylatedmmsonie\&rbodimentsthefluarapbiored sfluereseeiniolneastain
instancessdhgnselhsutiace markewantiady.complex indatestable andlprmeasurable in any suitable
manner ge.gc.ﬂlt-:leF;LC, fluorescence microscopy, confocal microscopy, microarray scanners, Surface
Plasmon (ﬁesonance, infrared spectroscopy, or autoradiography). 100118] In some embodiments, a
metiiod JHiHERITyires afwgenthabrevdrsesdnergytin ia Broefboomprises:30detesting:andforcids
lmealsufrilag thewteyﬁirﬁéﬁaaxptes&m&ﬁ&@?émm eSQQ%i@mt?%Qﬂﬁﬁimﬁa(u%tﬁ%ng@B ?A%m@%m{lipg t?e

evel of expression of 1gM comprises (a) contacting a cell culture (e.ge a control, or a plurality o
allergic Bc‘b(g}i%g]i%\?\‘hﬁbg léjo%%eg?:%\r/{ﬁﬂ?%&h agent) with an antigen (e.g. HEL) for a period of time sufficient
to allow ¥ YHfiyernto Bivnditseain VM) Weishing tsencethoulter 85 .10 NAsing) with buffer (e.g. FACTS
buffer) after contactingithexamtire ritbrthr\arntigenrandie) datectingang(qsyprasyring the amount of
antigen and/or 35antigen MM cQ mﬁ . ime e antigen is biotinviated. In some
embodiments, the cellgigf’tu're_iéi‘urt ?ﬁ%%ﬁ%&%ﬁ%@r@%%ﬁ%& %%?%%Rg’for biotin (the "Biotin
Marker"). In some  -CSPSYVAVIPFSLRGDNDGGGGSFSTADQLEMVTELLGGDMYNQS

FICDPDDETFIKNITIODCMWSGFSAAAKL VSEKLASYQAARKDSGSP
NPARGHSVCOSTSSLYLODLSAAASECIDPSVVEPYPLNDSSSPRSCAS
ODSSAFSPSSDSLLSSTESSPOGSPEPLVLHEETPPTTSSDSEEEQEDEE

30 EIDVVSVEKRQAPGKRSESGSPSAGGHSKPPHSPLVLKRCHVSTHOH
NYAAPPSTRKDYPAAKRVKLDSVRVLROISNNRKCTSPRSSDTEENY
KRRTHNVLERQRRNELKRSFFALRDQIPELENNERKAPKVVILKKATA
YILSVOAEEQKLISEEDLLRKRREQLKHKLEQLRKGELNSKLEGKPIP
NPLLGLDSTRTGHHHHEHH.



-28- embodiments, the Biotin Marker is avithn or streptavidin. In some embodiments, the Biotin
Marker is isotopically-labeled, radio-labeled, fluorophore-labeled. In someembodiments, the
fluorophore is phycoewthrin. In certain instances, the ighlainfigen/Hiotin Marker cumpiex is, detectable
and/or measurable in any suitable manner (e.g. RPM:, fluorescence microscopy, confocal microscopy,
microarray scanners, Surface Plasmon Resonance, infrared spectroscopy, or autoradiography).
[00119] In some embodiments, a method of identifying an agent that reverses anergy in a B-cell
comprises datectitigahiitr daduning the level of expression of 1.2M. In some embodiments,

detecti n(lgl (ﬂhd‘t@ﬁm&a&uﬁm}giitktﬁatlevak’&?fe?@plmﬁﬁﬁﬂw%l&mi%?msw ii@én(@)&Qﬁﬁéﬁgﬁlgyaaﬁ?ﬁéq%ﬁy re (e) . ? .
a contro plurality ¢ ergic B-cells following contact wit ent) with an.antigen (e.g. HEL) for
a period %“%{?%‘é !ﬁa?fli"gé%ﬁtb%“éﬁ%%v ia%ﬁe@“é‘nﬁ5%%‘%%?5‘&%5“&{%&??8)*3 Wgé%ﬁﬁa’%ﬁ% EEFEMERE e .
rinsing) Wittt OfEF (&P EATS bt ftEr et rtortaciingahe! ¢altureawith theantigem, fmt () detecting
and/or measiringitheqmountaf antigenanchotantinaniaM complexinseme cmhodimentsthe
cuture is,contacted wih diluians tantiadies fo the Antigen (.0, Jor a peripd of time sytficient fo

allow the antibodies to bind to the antigen). In some embodiments, the cell cliture i< mcuBated on ice

during cOMACTWHA tHE SHIEANS21h SEAE etrBodimete (BHEwEr cufibfeNs Washednte.g. rinsed)
with buffemfedgm&EACS: buifer)aftercontapkiwith phiantivadies:hkn:somea: embodiments, the antibody is
isotopically-labeled, radio-labeled, fluorophore-labeled, or biotinylated. In some embodiments, the
qucrﬁQphoreé is fluorescein. In certain instances, the antigen/antibody andlor IgMlantigeniantibody
complex+$8ered : :

fete HoFreastrabie in any suitable manner (e.g. HPLC, fluorescence
microscopygcentodat-microscopy, microarray scanners, Surface Plasmon Resonance, infrared

spectrosgaRyeatiuediearaphy.i00420lin.some gmbadiments. the, method further comprises

detecting the presence of and/or measuring the amount of the Iabélea_ antibody, or of a complex
formed between 1h& ARIBSH Snt 58 HIML AStRGe AR IS cBriairt THBSFRES AhB PR Stigen/antbody
complexiizdetectabiebdind tneasuiabledm anpsuitablezmnanmer-gridPhG e fluorescangersigrascopy,
conf@calmi@r@sgquwigmg@x&qg@@g@gﬁgﬁ@pe Plasmon 5Resonance, infrared spectroscopy, or
autoradigwdﬂqfwl): Modulation (#.CytOkine Function [00121] Disclosed herein, in certain embodiments,
is a method OF ahtiying an Anant (AT THETEAS LN TSEL 2 $AY RALEETBF SOpSeth Resy biP RAiGHE)
responséviigmerdimbodifrents: thedhetitbdroamprisestideritifjing an:agent thaireplacesianahor
augmenigQakingdunelion (ihe-aCpRkiNe SURPISMENTRG AASRH Gh,IN. GeriAin. INslanees, AN pgent that
repIa(:es‘;glrri;adc/q(_)g}gjr Igm, 1@%@&9“@% fu‘ncgionl_i__r) a factor-dependent cell increases an immune response
and/or increases the viabiiity of & call* T CEHA PR CRE S A eht e epdEe &ftflor augments
cytokine Fibiedisntn: Atactordeserdnt ciMipeiéy ltafeSRIM CIR I G 5aWYC @ene ahd/of amlyc
polypernidey [00822]dn-same @mbodiments, the method comprisescontacting a plurality of
factor-d nt cells with an agent and (b fml |p 0 ing the cell with_the agent, detecting and
T B O D B b S st method

&y
or measuring the level of expansion‘of the cellcultire.” & 0 3
further cohipisE¥ MoRttAt an EontBdstaiciaskifraulated in anergic B-cells when compared to non-anergic
B-cells. In certain instances, reversing (e.g. partially or fully) anergy results in an increase in the expression

of IgM, IgMa, Ighvib, B220, CD21/35, CD23, CD24 {HSA), CD40, CD6Y, CDSR( and/or CII86G (B7-2).

to
Ln

[60113] In some embodiments. a method of identifying an agent that reverses anergy in a B-cell Compriscs
identifying an agent as an agonist of an immune response if expression of a cell surface marker is upregulated
(¢.g. as compared to an ancrgic B-cell not contacted with an agent). In some embodiments, expression of a
ceil surface marker is upregulated on activated B-cells (when compared to the CXpression pattern on anergic

30 B-cells) by about 10% to about 100% {e.g. at least 10%, 15%. 20%, 25%, 30%, 35%. 40%, 453%, 50", 53%.
60%, 65%., 70%, 75%, 80%, 85%, 86%. 87%. 88%. 90%, 91%. 92%, 94%., 95%, 96%, 97%, 98%, or any
other pereent from about 10% to about 100%). In some embodiments, expression of a cell surface marker is
upreguiaied on activated B-cells (when compared to the expression patern on anergic B-cells) by about 30%
to about 100% (c.g. at least 30%, 35%, 40%, 45%. S0%, 55%. 60%, 63%, 70%, 75%, 80%. 85%. 86%. {7%,

35 BR%, 90%, 91%. 92%. 94%, Y5%, 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~



Supplementing culture not contact expands (when compa least 10%, 15%, 20%, following contact
with the agent, the cell culture expands (e.g. as compared to a cell h an agent). In some embodiments,
following contact with the agent the cell culture not contacted with an agent) by about 10% to about
100% (e.g. at k 40%, 45%. 50%, 55%, 60%. 65%, 70%, 75%, 80%, 85%, 80%. 87%, 88%, 90%, 91%,
92%, 94%, 95%, 96%. 97%. 98%, or any other percent from about 10% to about 100%). In some
embodiments, following contact with the agent the cell culmre expands (when compared to a cell
culture nét BERARRSEWIH AJEFS DY -apbub 3Tt WhBULPO0IE (e g cat leas 806 5359 4096:.45%,
50%, S5%1°60%6: 65%, SE00/656P8 %8021 806, BB 87 %8806, 3030, §1%0082%: 4%nd0%k. g@%

97%, 98%,,OrJany etherpgrcent from aboyt 3096 to about 100%). In some em 0d|ment§ following
contact with the agent the cell culture expands (when 6%%63?36’ 16 % el & tﬁ?é Hot SBTACH 80 tith an

agent) by ABEGT 509616 458G R06% (Bl APIeaSr50Y6 550 B4 6@%5»76@@@5%98@%& 85%%, 86%,
87%:; 88%,290%9 1%, 92%,%04946,595% Q6% 37%,9806; 101 any,, Omgr&pegcﬁm from about50% to

about 1005 a.seme.emARdmEnts alewing saniact il he aaenihe ool sulure exper nds (when

compared to a cell culture not contacted with 15an agent out o to'abou e.g. at least
70%, 75957 G884 EEN B76HS 880 GrumTed by ’92%*’9&%* Y5 IENETGTPIH OB oty Bther
percent frorhoabttit7 0% toebs08t’100%) 3h-seThe smbadimentsy following wontact with the.agent the

cell cultugg,expargs:Hwhen campared.io @gell culture not contacted with an agent) by about 80% to
about 1009 (e.g. at least 80%, 85%, 86%, 87%, 88%. 90%, 91%, 92%. 94%, 95% 96%, 97%, 98%, or

any'6the 0Berc ACHBRTERSIT 006 B ut fbb’df‘) RO AN R S S hip G dinehts <8l FtE of
identifyingeanteagent that thatreplaces aid/onaugmentsseytokinesiunetioncfLythercomprises comparing

(1) the levehof-expansion ahserved:in @&L&J@%@é@@i%&%@&%ﬂ%%%f8!l %”chom%%‘;‘&tbe

plurality of cells with an a ent to (2) the level ansion of a control. InN"some embodiments, the

control is & Biirality HFFactor ‘ﬁé’ﬁ)@h‘déﬁ?owéfgglliﬁ éP TG RI k=18 ﬁ@‘é‘i‘]ﬁ“ﬁﬁ@i%ﬁ%%m’émm
embodimetits? egmiabtingeat fabtor-depe Hgnteos hnidti At agétit tiat, teplases, and/cnaugmeris:,

cytokine function resultsiin m%egxmewprwm 6 feingupragyiaiedqun, ceraignstanceg, the
up- regulatlo(r)lt %1; Man@sulty gtor d%P (?ent cells that do not require a cytokine for V|ab|I|ty
certain. i tp-regliation of M SUlEs I TR BtOr SRy e e HR PR BTHSFALE 1y the SHEeHes Bf a

resu
cytoklne i) ﬁw@ﬁatcd {e.g. as compared {0 4 non-anergic B-cell not contacted with an agent) by about 30% 10

about 100% {e.g. at teast 30%, 35%, 40%, 45%. 50%, 53%, 60%, 65%, 70%. 75%., 80%. 85%. 86%. 87%.,
RE%o, 90%, 919%, 92%, 94%, 95%, 96%, 97%. 98%, or any other percent from about 30% 1o about 100%), In
24 some embodiments, expression of a cell surface marker is dovwnregulated (e.g. as compared 10 a ROT-anergic
B-celf not comacted with an agent) by about 50% to about 100% (e.¢ & at feast 30%, 35%. 60%. 65%, T0%,
75%0. 80%, R3%, B6%, 87%, 88%. 90%, 91%, 92%, 94%, 95%. 96%, $7%, 98%. or any other nercent from
about 30% to about 100%). In some embodiments, expression of a cell surface marker is downregulated {e.¢.
as comparcd 10 a non-anergic B-cell not contacted with an agent) by about 70% to abour 100% (e.g. at least
25 T0%, 75%, 80%, ¥5%, 86%. 87%, 88%, 90%, §1%, 92%, 94%, 95%, 96%, 97%, 98%, or any other nereent
from about 70% to about 100%), In some embodiments, expression of a cell surface marker is downregulated
(e.g. as compared to & non-anergic B-cell not contacted with an agent) by about 80% to about 100% {e.g. at
least 8(%, 85%, 86%, 87%. 88%, 90%, 91%, 92%, 94%, 95%, 96%, 97%, %% ¥o, Or any other pereent from

about 80% to about 100094,

[*F)
fony

106115} 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 celis with the agent to (2) the level of cell surface marker
observed in a comrol. In some embodiments, the conirol is a plurality of anergic B-cells not contacted with an
agent.
35 [00116]in some embodiments, a method of identifying an agent that reverses anergy in a B-cell COMPTISes
obtaining an anergic B-cell from any suitable source (e.g. a human, a mouse, a rat, or anv mammall. In some
227



instances, the up-regulation of MYC results in factor-dependent cells that do not undergo apoptosis in
the absence of a cytokine. [00126] In some embodiments, the factor-dependent cells are lymphoid
cellsfrom cells of the lymphatic system). In some embodiments, the factor-dependent cells is. by way
of non-limiting example, IL-2-IL-3-IL-4 -H, IL-6- -. IL-7- -. IL-8-4.- | 0-4. IL-I -1L-12-or any combinations
thereof 11C embodiments, the factor-dependent cells are derived from a cell line selected from, by way
of non-limiting example: 2D6: 2E8; 10B10; ATHS8; 1313; B.AF/3; BALM-4:BCILI; CIT.4S; CT6; CT1044;
CTLL-2; PO BIPeTy36 k@ St KeEa3ingnmea: Hpgeyorstd Toprey G-2 BKitPRBiiTegsidnin818A,;
LBRM-33i:d:y0 8, MCHinN4hA144::Mono Magh6: N2 sNKES; BB-1; Pre; Pl-l8 Rampes: 52627, Tl
0; T88; T1165: TALL-103: TE-l: TMD2,. TS I UT-7: XG- Y16, or a combination thereof In some
embodim?jé%%%’% fhf‘é\%% R R Ry Bl T 4 ?i%ﬁ%%&}ghiﬁﬂz&%@&@éﬁﬁ%&&n, in
certain emfbotmentss drefrathbdseafhaentiing hn Egersnthatinhibiesdridiorinterfresnivith eytokine
function (the.'Gytokineckaterteking. Agentitilpicertainrinstances:  Gytokine dnterfering.Agent e,
decreas n.  [es f rdecreases the viability.of a cell. In sonic embodiments, the
method E%E%Bﬁgeggga) dcg&n?a%:r%iﬁn%agqg l% r%?lﬁﬁj o Hapcrt%??dcelpé]ﬁﬁrep%? celig With s kr’%oﬁ'lurree Ugﬁ’r%{\%& %:cltor
such thaf%cééf}eé%ﬁ'tﬁ’r@‘é‘iéﬁaHgs?’EB"‘)“E:@HE’&%%H@ tivé oAty B Eens phastinishacwedependent cells
with an agéntyaric () feltowing costactingiibenplutalityof cells pluuality. of {astodepangdent:eells with
the ageni,detegting.andiormaasiing thedeval ol expaNIN. ofie Cel IS, 1L 1012440 some
embodiments, the method further comprises identifying an agent as cytoeklne interfering agent i,
folloWing EorEEE Wit e agent, the cell culture contracts (e.g. as compared to a cell culture not
contacteH4¥ithl arsagenthdhisome: embodimentsffollewingcontastewith:theragent the eethgulture

contracts;{whgn ﬁﬁ%%é@&l&ﬂﬁ&%x@P&%F%QQ:S&%‘{I%@%? With an ﬁ%@%&ﬁ%@?&él@%@ i ahout 100%
(e.g. at least 10%. 15%, 20%. 25%. 30%. 35%. 40%, 45%, 50%, 5506, 60%. 669%, 705, 7506 80%,

850 866}}&1!)@%%@%%%[%6‘8/% agqt’% measuring the level of expression of one or more cell surface markers

comprises (a) contacting & plurality of anergic B-cells (e.g. a control, or a plurality of anergic B-cells

5 following contact with an agent) with antibodies to a cell surface marker (e.g. antibodies to CD#6); (b
washing the cell culture (e.g. rinsing) with buffer (e.g. FACS buffer) afier contact with the antibodies; and (¢}
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 jn-
fouse. For methods of generating antibodies. see Kohler er ol Natare, 256:495 (19733 U.S. Pat. No.

26 4,816,567 or Goding, Monoclonal Antibodies: Principles and Practice (Academic Press. 1986} Ward ef al..

554 (1990} Clackson ef al., Netare, 352:624-628 (1991) Marks er a/., ]. Mol. Biel., 222:581-597 {1991} all

of which are hereby incorporated by reference. In some embodiments, the celi cultare is mcubated on ice

during the contact with the antibodies. In some embodiments, the antibody is isotopically-labeled, radio-

(o)
Y

labeled, fluorophore-labeled, or biotinylated. In some embodiments, the fluorophere is fluoreseein. In certain
mstances, the celf surface marker/antibody complex is deiectable and/or measurable in any suitable manner
(e.¢. HPLC, fluorescence microscopy, confocal microscopy, microarray scanners, Surface Plasmon
Resonance, infrarcd spectroscopy, or autoradiography).

[60138] In some embodments, a method of identifying an agent that reverses anergy in a B-cell comprises

30 detecting andvor measuring the Jevel of expression of JgM. In some embodiments. detecting and/or measuring
the fevel of expression of [gM comprises (a) contacting a cell culture (e.g. a comtrol, or a plurality of anergic
B-cells following contact with an agent) with an antigen (e.g. HEL) for a period of time sufficient to allow
the antigen to bind 1o an 1gM: (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

et
il

antigen/IgM complex. In some embodiments, the antigen is biotinviated. In some embodiments, the cell
cultare is further incubated with a marker having an affinity for biotin (the “Biotin Marker™). In some
28



92%, 94%, 95%, 96%, 97%, 98%, or any other percent from about 10% to about i 00%j. hi some
embodiments, following contact with the agent the cell culture contracts (when compared to a cell
culture not contacted with an agent) by about 30% to about 100% (e. 2. at least 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 30% to about 100%). In some embodiments, following
contact with the agent the cell 20culture contracts (when compared to a cell culture not contacted with
an agentyByrapsiitEs0yPte aBGt 0096 (. of drelsastB0Y0; GEUNbOY) B5%;c 8% F5¥6::80%, 85%.
86%, 87%¢:88%:11 20} A1 A OR%I Q4800 9565 96901 9 170,98 %on U AN OLHEHREIGERESTOM about 50%
to about 100%), In;sqme. embodiments, following cantack with the agent the cell culture contracts
(when compared to a cell culture not contacted with ah agent) by about 7985 10 SHdii TH69% (R Y. at
least 7098 5948096 85%! G694 (8795 BBYE IOV, 919k 92960 QA6 Q54969608796 s98%;s0r any
other persenictrom:aborts60% toiahout 10%):Jn samesmbedinents, following contact with the agent

the cell cgliyie, sonfracts(when compared to Il. culture not contacted with an agent) by about 80%
to about 100% (e.q. at least 80%. %S%Ué%%ﬁlf%@?%i% %ﬁ=§8‘#3?79ri‘%f5§&2cﬁ}6f§?4'%‘f 8555, ‘GEH 679,

98%, or ARYHHSEPParCEATTERT OB 800P e abibift '£b0% foros Lo incssndeamacditiemsssarmethod
of identifylingpan dgenttiat thaiveplases-andionaugnens aytokine:30funetion fuihercomRses
comparing, (b @aﬁoksmgl@Lg&%ﬂﬂgqganﬁ%\m@gﬂ?é@%%w S R e IS

contactin%the,plurality of cells with an agent to e Fé%/e f expansion of a control. In'some
emBBdimBnts! #ie eatto1 18°asitathlity dr tacker-depéHte ecens sot soimtred with &b agentafior
1001301&msoimetermbediments: confacting @ fastordependenicemyith.anagenidhakishibits anchor
interferes wihatoking ncliomtesulis e RXersRIan ol MY heid downegulated, In certain

instances, the down -regulation of MYC results in factor-dependent cells that require a ¢ fé’)T(ine for
viability. TA"ESPtHi iSEREd HEGSWACBGGIAtdN Bt Mibderdehind in fscnicdepbrdent cells that do
not proliferitdiinctite hibsehodiot & incytokine. iln deitainvinstances,theislomnn megumatiopafM&(C:
resyks lmf&%%ﬂ%@@ﬂ%ﬂ%@!k@%HQ&@(@%@BQ&I‘P@E M%@%%&?Qﬁ& %n@a&y&%@ %'amibodies. in
some embodiments, the antibody is isotopically-labeled, radio-labeled, fluorophore-labeled, or biotinylated.
In some embodiments, the fluorophore is fluorescein. 1o certain instances. the antigen/antibody and/or
TgM/antigen/antibody complex is detectable and/or measurable in any suitabie manner (e.g. HPLC,
fluoreseence microscopy. confocal microscopy. microarray scanners, Surface Plasmon Resonance, infrared
20 spectroscopy, or autoradiography},
{06120} in some embodiments, the method further comprises detecting the presence of and/or measuring the
amount of the labeled antibody, or of a complex formed berween the antibody and the HEL anti gen. in
certain instances, the HEL antigen/antibody complex is defectable and measurable in anv suitable manner
(e.g. HPLC, fluorescence microscopy, confocal microscopy, microarray scanners, Surface Plasmon
25 Resonance, infrared spectroscopy, of autoradiography ).
Meodulation of Cviokine Funciion
[00121] Disclosed herein. in certain embodiments, is a method of identifving an agent that induces {e.g.,
activaies, increases, or supplements) an immune response. In some embodiments, the method COMPTises
identifying an agent that replaces and/or augments cviokine function (the “Cytokine Supplementing Agent™,
30 Incertain mstances, an agent that replaces and/or augments cviokine 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 cytokine function in a factor-dependent cell up-regulates MYC (e.q. a MYC gene
and/or a Myc polypeptide).
[08122]1n some embodiments, the method comprises (2} 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 culiure.
24,



10013111n some embodiments, the factor-dependent cells are lymphoi i.ymphate systemL In some
embodiments, the factor-dependent cells is, by way of non-In  IL-3-/-, 1-4 -/-,IL-6-/-, IL-?-!-,
IL-8-/-,IL-1 1-/-, IL- I2-/-, 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; 2E8; 10810; ATHS;
813; BAF/3; BALM-4:8C4,1; CT4S; CT6: CTL44; CTLL-2, DI; 1)10; D36;Da; DS-1; Ea3.17; EL4;
FL5.12; HT-2; IC-2; Kitt225; KT-3: L4; L138.8A, LBRM-33; LyD9; MC/9; MLA-144; Mono Mac 6; Nb2;
NKC3; PBY Bha spre iRames; t1suz 627 fo1hor 88Tt 1681 TAl a1 a8nhF 1S FMDR; TS I; UT-7;
XG-1; Y Kappracvanibination thereal nsameiambadiments.dhe.cels.ars derived fom.clill 22401

BAF/3 cell lines, Reparter ,4,9dzy [00132] Disclosed herein, in rtain embodiments, i ethod of
identifying an agent th atalr?’y EScesd?:l%:l;%l\?:j{tesJ |hé?%)as(inéc or z‘ﬁgﬁﬁﬁfelm‘é}ﬁ% ia‘;‘ﬁfgm%‘ffn g%b‘(@n%‘gmfﬁ some

em bodlméhiéd“th‘ehﬁ‘é’ﬂ’i?ia‘%éﬁ’iﬁﬁé@e‘I@iﬁéﬁ%ﬂ%@*&ﬁ *agem fﬁ@t*rf%dmatéé"the #bmetiéiﬁ”@f ca:Mvcu

of cells i wgga ceH;cu(jt‘u eqwith, pgrtejrﬁgorasxrugg whereln he reporter cog{}tr%]; is a plas|

OF dld T ITOn 8 10 a p’]
comprises a reporter gene, and wheéreinthe expressmn of thé rebor{er gene is 6’pera% )ke}d o one

or more E2BoK @é)d’u&ﬁ’ébéo‘(63”18@hﬁé&ﬁﬁ@‘fhéhbH;Férufwﬁ&enw@@ﬁwﬁwﬁensqrvaﬁﬁ@ﬁmeepwuth the
reporter construgtewithcan agent;.and) (¢) dallowingcantacting. the: clalture withian, agent; detesting

and/or measujing (he leyel ofexpression gl.thetengeerger e'ng%ﬁ?m&@mf%@d'gnﬁnb% thggreporter

construct is obtained in any suitable manner (e g. urchaséd frém a’vendor or fabricatéd in- house)

For Fnetki*(?éié’@ﬁﬁﬂé%‘t@“f&“fﬁﬁi’%ﬁtmg‘ & PESBIEY Conétitat srBegarStorfing eeneph-athaprorer
constructhseeMolecular:@loning: Abgbotatary:Mamial nse&mnﬁedﬁmm@@dﬂbﬁ@@&ﬁﬁam 1988)and

MolecuIaire@»lpaalngn&ma@,ratew Manual, third editian (Sambroak and Rus: &!@(?99%) ;B?J 2> referred

to herein a5 "Sam ), Current Protocols in Molecular Biology (F M. Ausubel etal ds., 1987,

including’su [%(fé?n 7rffs%h’i‘bd@ﬂ“26@i‘) PETERT PRI iR Nﬁ&lél@%&léﬂ@‘ﬁ’é‘?ﬁ@h‘}ﬁ 'éih?f‘WlIey & Sons,
Inc., Nevio¥orki2000) whickhharechetebylingorporatedy reference:far sucm@ﬂmbﬁum;nﬁ@@&%]ubn sonic

embodmﬁan@r@mgh@dy@tulqﬁmb{lnmracagemmaﬁmow'afs% 5, (he-fimenop,of aMYf.engaded,

transcrip} %q fagto[) yrth rcompnsesc mparln%é ) the level of expression of the reporter gene
§

plurality 0 ransfor Fad With" e PESOAEFEOHSIPIEL RSB ﬁg‘t%*hﬂ&e With R aged ¥ the level

of the levellofiexpressiontofithacepbrtetgehedrawdntroled 00344 n seme dmbadimenisqthecells

are eUk&IN@&iﬁn@%US&blﬂiW@o@H&Q@ﬂm@&tss theguka yatic cells are human,cells. Insome,, oo,
embodmé nte ells are human lym h0|d celle In some embodiments, the lymphoid cells arc

8-cells, [00135 iTn sé‘i‘n(é embodi (’é‘h(":tﬂsg the ‘r%%r?ier"é%ﬁ%‘f (1&t'€8mprises one or more E-box
seq%ﬁ‘enc{é@ Wtktreant snhorapetter gutiwdiv stmidvémbodimetis [ihe ohecormore EHox segiiences are

encodediiRc@dnGtheSANHSIve comparing (1) the level of expansion observed in a plurality of factor-dependent
celis following contacting the plurality of celis 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.
[60125] In some embodiments, contacting 2 factor-dependent cell with an agent that replaces and/or augments

25 cytokine function results in the expression of MY C being upregulated. In certain mstances., the up-regulation
of MY C results in factor-dependent cells that do not require a cytokine for viability. In certain instances, the
up-regulation of MY C results in factor-dependent cells that proliferate in the absence of a cvtokine. In certain
instances, the up-rogulation of MY C results in factor-dependent cells that do not undergo apoptosts in the
absence of a cvtokine.

30 {00126 In some embodiments, the factor-dependent cells are tymphoid cells (1.e. derived from cells of the
fymphatic system}. In some embodiments, the factor-dependent cells is, by way of non- himiting example, 1L-
2eie JL-3e/e JL4 e L5/ TL -6/ TL =T TL-8e/-, TL-9-/- TL-10-/- TL-13-/~ 1L-12-/-, o1 any
combinations thercof. In some embodiments, the factor-dependent cells are derived from a cell line selected
from, by way of non-timiting example: 2D6; 2E8: 10B10; ATHR, B13: BAF/3; BALM-4:BCL1: CT.4S:

35 0 CT6CTLA4: CTLL-2: DI: D10: D36:Da: DS-1: Ea3.17: EL4: FLS. 120 HT-2: 10-2: Kin225: KT-3; L4:
LI38.8A LBRM-33; LyD% MC/9: MLA-144; Mono Mac 6: Nb2: NKC3: PB-1: Pnor PT-18: Ramaos:
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promoter sequence ulior are upstream of the myc-responsivepromoter. As used here, "promoter
sequet means a nucleotide sequence upstream of a gene that allows an RNA polymerase to
transcribe the gene.. ,As used herein, "nye-responsive promoter" means a promoter sequence to
which a transcription factor encoded by MYC eon bind. In some embodiments, the myc-responsive
promoter is the ornithine decarboxylase promoter. 1001361 In some embodiments, the reporter gene
is a 11 sgalactosidase gene, a p-lactamase gene, a horseradish peroxidase gene, an alkaline
phosphat&ge’gené; athyridiné kinase gene; Bvanthine phdsihoribotransferasengenehardytasinase
gene, a Gytﬁxsm(dﬁzamma&ecg{ame aaaa@ﬁhb&a{isfgﬁist@n%gen@u fr@ gene having a fluorescent

expression praduct, Insome embodiments, the gene having a fluorescent gxpresslon product is a
Iumferasg( gerﬂe or @ green fluorescent po ;}B"é‘&ﬁ 'ﬁﬁ p&é’ﬁé“ 187145 S8 BmbodihEnts, the

method é‘F"Fd’%Fﬂ?fWﬁg‘ At Aefetthet ﬁﬁédﬁlﬁ?é@%ﬁ@%?fé‘t&bﬂ—@ﬁa NG emcoded tranSeription factor
further comptises d&ﬁe@ﬁﬁ@me@Xﬁ&ﬁﬁ&i@a;%m’kd/@ﬁm&aéﬂéUlg@tbﬁbamquﬂt&ﬁ%ﬁﬁ[ﬁis'On of the

reporter %Q&h%ﬁrﬁer@%%&gngQ§ﬁ p\e faj¢ IE a%"sligfnd% utrt]i 88:: reer Lerl%( f:SntdLeJ %C;[% I(?rzgnq{mﬁasurable
in any suitable manner (e.qg.. fluofescence mMICrosc py). ﬂ'}é] Some empbodimentd ‘the cell

culture fSFHEP ESHHpHER S ahG el kB & et h‘\é’i‘fﬁé“ﬁﬁé@é’m‘i{ﬁlis feeallpovinétselGivi(PBS); bovine
serum; harsederusi; himan.senumi chickR e rim: goalISe WML PIGIAG SRFUM; sahbitserni.sheep

Serum; &I EPIRCAMENt{R.In3S WTL BERIAFEMENS I (SIgmasAlcely of 3, combination thereof. I

some embodiments, the cell culture further comprises media. In some embodlments the media is, by
bf n8 A fh“g”@ia‘ﬁ?ﬁfgmp‘?fbébﬁﬁféhﬁﬁ st Mt B AR BaErices SalekEanks Balanced

Salts Tyrpue's Béltsiderivativesithierasfiohcambinations:thereof in some-embediments:the growth

factor is. yvay ofnanaimiing exampis.mexoing. soidstmel arant.facter of plateletderiyed

growth factor In sonic embodiments, the cytokine is, by way of non-limiting examp m’ L’Uﬂwfté 11-4,
1L-5, 1L EPfPePmpasd i gy sypum nqreontaed oty am agens s iHS A cBertH; H@&eﬂbﬁegfdweﬁh factor
is deterniifiedtfasstt oAtthe3typelhcelbuseth inthesmethod. 1081391, susoricierabodiments; the
method fher comprises, contasiing,he plurality, of 9%'1'?}&@&% %H!tﬂy%%m%m Imulant A SOME, ne,

embodlmegts the mitogenic stimulant is, by way of non-limiting example in mitogenic ant |bo

some entBOISHES ?ﬁ PARTGRH TS By %ﬁ}g&’?’ ﬁlffrﬁllﬁ‘ri‘f H@Céﬁaﬁ‘ibtfe(“ﬁﬁ%dﬁ&’éfﬁ‘é@@l&ﬁ‘rﬁwJCF’FIM
concanavalirriad(eshA) alipo polysaectigridefbP 3)( pokeweedsmitbg e (RWMYsor combifatiens. thereof
In some embostimentssihe wwitogenie antibodyis, by way-of nen-imiting example, $0ap anfi:lgM, an
anti- CD49, or c mbmatl S the eof In some embodiments, the anti-leM is ant| IgM-F(ab'12. In sonic
embodimen {%énéiﬁ I- §4dLIS}§I§l i- %dqﬁ‘ it 6N AI RS of! Ly Bt He L ABh I S8fRk EHiBbdiments,
any-bf tHé‘%‘HéTHﬁt‘}@%sﬁﬁbé@iﬂh@réirﬁOfm rherbomprisenvalidhting 4m agtno anagenti(e ig..anagent
identified:aceording it any. rethad-deseribed herein}assareguiatarofan immupe 335espapse. In
some empodimeny Ua(}rrnagth()tgeo1‘ validating in vitro AN ggent as a regulator of an immune response
comprises () contactlng he agent with & primary T-Seil abtivation ulttr& ™y Seaming theRalture -33-
for activafigchiatk&is s e ydtaitivig qﬁ@rmﬁtméemmwgiamp@bnmwnro;ctm@s:gem 1l eentain
instances«,tlﬁenﬁaldmabiBt)éﬂS(ﬂ)eIQ@Bbiaeaﬁld{}meﬁ@Mr@@l@ oy auitable manner {69 sluprescence
microscaopy, f g mrg@,ft y@rFAC§n In cer¥ in mgtangg an agen! Oghag up- regculates an immune

any omteér L.,I'(_CI} Tom about '16 abo n sometmbodiment
response will cause an increase F " " e
following contact with the agent the cell culture contracts {when compared to a cell culture not contacted with
an agent) by about 80% to about 100% (c.g. at least 80%, 5%, 86%, R7%., 88%. BO%, 91%, 92%, 94%, 659,
96%, 97%. 98%, or any other pereent from about 80% to about 100%).

{00129] In some embodiments, a method of identifying an agent that that replaces and/or augments cytokine

Ll

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 of a control. In
some embodiments, the control is a plurality of factor-dependent cells not contacted with an agent.,
{06130} In some embodiments, contacting a factor-dependent cell with an agent that inhibits and/or interferes
with cytokine fanction results in the expression of MYC being down-regulated. In certain instances, the down
35 -regulation of MYC results in factor-dependent cells that require a cyvtokine 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
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divation markers as compared to a control (or the culture before contact with the agent), in certain

es, an agent that down-regulates an immune response will cause a decrease in activation markers as
compared to a control (or the culture before contact with the agent). 1001411 In some embodiments,
any of the methods described herein thrther comprise validating in vitro agent as a regulator of an
immune response. 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; (b)
staining & EORUFe Hith CESE(ciiRylustesirmsudtinimis/isesterjoatridcl staitingthecuiture 72
hours aftgr.contactiwithdhecagent:dnugertain instances, CFSE indicates cell proliferation. In certain
instances, @ Gl NOIRGIAIES e GERE Inserialn instances, aportion (ie hal) pf the CESE in a cell
transfers to a daughter cell foﬂowmg division. In certain insta ces, the amount of CESE i tdi
decrease¥ iith e acHdivigioii A e iai iistantes theedmviability s deteétabléandameastirable in
any suitable mannet (e.qg. flubrescencemicroscepy iflow.cytametry, FACTES): In gegtain instances, an
e nltiregaies an UG (esARTRC L CAIE AUNIeR e ResLAICIRAlIan &8 compared

to a control (or the culture before contact with tr %%&n . In certain instances, an agenntctﬁ%(f{:
down-redufatas Wi iMANIHE T ERpBHER Wit RaUse d Yeldre aBdtiPeibiferation 45 Cotparéd to a
control (6Fth& tLitureThefare cantacbwithahesaigent) 1 100142105l same; embadiments rany of the
methods,desgribediarein fushaicomprise validating.n vitig,an,a0en%:a5.3 fequlatoraf an immune

response. In some embodiments, a method of validating in vitro an agent as a regulato?“c}ﬁF an immune
response Zompfists (4) Eokitadtitd the abent Witha hrimary el -activatieretitreeB)staining the
culture with:MAD> ¢#aaminbeactinomiccine Dy oandTie) -Stainind the:Cullitwe 72 hours after contact with the
agent. Inxggstain jnstances, 7-AAD indicates cell viability. In certain instances, 7-AAD will stain cells
with compromised mempbranes (i.e. unviable cells). In certain instances, 7-AAD will not stain cells with
uncompromisad MEHTBIEHES (7 65 ARBTEEAIE “h BArEaHIA STATORE, Hee et Vi AR TS defettable and
measurabteitamyesaitablesnpalinente . fluorescence: nhictoscaplyy dlowsytomettydEAGS)ein certain

instanceicamagent iak uRrisgmiaes /iR JespoRse Wil caUSe &N Gisase Jpcell viability as
compared Fo control (or the culture before contact with the agent). In certain instances, an agent that
down-re§UAIEE AR IMMUAG FSPBREE Wil'eatee  aa er4ls ff el iashthy deeonipareatda control
(or the cedtsrebefdirecB0bortactwithsthe age nstn vhsocvalidation ghagents 100 343t knisome
embodingstssianyrafdhg matbads.deseihedhereinfusther-comprisg alidating in.yily..ap.agent (e.g.
an agent jdepiified apcording tp gy, method lespribed hercim as.a vequlator of an Imiunie response.
In some ‘embodiments, a method of Validatng 1h vivo di SgeRtEA 4L alteroran minlg ¥esponse
COMPrisE8 &) ifH e AiTig W ithahiasal (steiagnolisenratiiabbit) aghinstiamsantigehd eprOMApeptides,
N P-lcd HLs) bmﬁdﬁ%ﬁlﬁﬁaﬁiﬂgthhecﬁm'tg?Un@xﬁ:m(?mﬁﬁﬁe@% @s:Jmm{mréﬂQFﬁ@eg @lg.%kt@am(?fmklﬁse gelfme-h
-34- during, or after. administratiop of the antigen, (e) optaining a biological sample (e.g. blood, lymph,
or S Sy R oL LD ey SO A oh e AR GSN A SR oy TP
measurift] al i Ee Fedpose .Y ot rate ofisroliferationbiMramion: Bitells ar@iorTedelis)!. In
some embadimentsican-mmuing respanserismisiectad OcmmeAsIas h deiecting, and measwring
anthody prpdyetionpllowingmmuniatian, i e embodiments, anibody production s assaved

once-a-day every day for a week followlng immunization and then once-a-week therearter. In'some
embodinfEMS AN INATRE fepandd I¢ eteetdacsrmeasiida by dbtdetmgatdmisssufing - éell
proliferation tipdn Z@stinmilationwdth theantigenyltseme embadiments: T-cell proliferation is assayed
one weels sy IMMINIZBIAN-IL SeAan NStRNARs, A0, A0eN! IRl URLISAUIRIeS 3 pripary immune

response will cause an increase in antibody production and T-ce ro\'lferatlon as compared to a
control (F& 4 hGHse ALY LR NS G RE At TR e ralbr ilisthncasraragdfarme dewastdgalates a
pririfary ivmlime fesponsgwilt causeha dporeasesimartibodypraducton and;dmcell praliferation as

compareg10.2; cPRRLL:S: & MOMS&-ROlAdMiINiSigrad the agent). 1001441 In some embodiments, any
of the methads described herein further comprise validating in vim( an agent (e.g. an agent identified

accordingth 3 FHEtEG YEERHbAL REfel) SSargIrioMbIaR MRt HesibE Rk TRNSOIE ore
embodirhents caliméthodeoMmialidating i vivie an mgentaspacié gellator ofanimnidne s esponsghoid
comprisesa)immuRnizing a mouse against an antigen (e.g. OVA peptides, NP-KHL) by administering
thewgnti%rg&t‘o € mouse, gb)ﬁadminig‘teriqg the agent to the mouse before, during, or after
adrinistration Of THE SRR ditdABAEE tHE T UL Wity AREgER S t66TmontRe AR 2
inoculatisheTe) shtalningrachibidgical semple (ergr biowd, dyrwphgsor seruri)ifroamtheramausie following
the challenge; and (d) 20detecting or measuring animmune response. In some embodiments, an
immune response is detected or



measured by detecting and measuring antibody production following immunization. In some
embodiments, antibody production is assayed once-a-day every day for a week following challenge
and then once-a-week thereafter. In some embodiments, an immune response is detected or
measured by detecting and measuring T-cell proliferation upon re-stimulation with the antigen. In some
embodiments. 1-cell proliferation is assayed one week after challenge. In certain instances, an agent
that up-regulates a secondary immune response will cause an accelerated immune response (i.e. an
increase MBS affisoeh: plodectivnrar T-belinprokiferation)fotlowing okhallengemwithuthesantigen as
compareghdema:centeolkdi e.@ameusanah adminisieresd the agent).Jn ceraininsiances  an.agent that
down-requiaies g segondanImmune jesnonse i cause.a decclerated immine fespanse (¢ a
decreased rate of antibody production and T-cell proliferation) followitig tHAMSHEE BRI tHe ditigen
as compdied 16 &¢otittol(F e acmipsechbt Gdministaraditheragent) sAunts:t{00 I451Disdlesed herein,
in certainbembediments, are agents that modulate an mmune response (e that reverse anergy, agents
that moqHJ@{ggﬁ?ﬁg{m@ee%%Qg;!gpmha%%tper agents that En,%d late Jh_e functi(gn KINC encoded transcription

factor). in certain embodiments, the agent Is Useful in Bdministration o an Haviar ine&s téfeof In
specific SHBOtHRSHTE, thalaganeiesamageieidchifdinbyizmy shthemethodsodiseibsednkierein. In
some embedimentsytheagentis-anyiagentdhaingl o uatesiarMmUNEFESRANSS: H1SRMe
embodiments, the agenkis asmallmaleculs; In some embodiments, the agent is RNAI, In
embodimepts?gthe agent is grn agonist of MYC ?gcetlma Fﬂlﬁ?&cgéxﬁgﬁin%]f)or? %%Wé%%ﬁ%%ﬁﬁg}é]f ih“sonic
emBdimBERtE theAgent i€4n SMEgsaisesrrye (@) &MY C gene and/or a Myc polypeptide).
100/1461% timeembodivients, theagent isiidentifieckascan agentibatamadulatesithe.iakiity of a
cell base&a;amaaa%g%nam@yéﬁlz5%%@&%&&}%%&?_'ledﬁa%%'}gﬁu moodiments, the agent is

identified as an agent that that modulates the viability of a ¢ell based on the agent's abﬂ?ﬁ?’ 0 modulate
the viabifity ST 4B S PEREE AT Cellsearf BomB e MbBEREREC IS By BrPTS idemificdeashls agent that
modulates:theanabilityyof:aabelbbasedean the agent s:abilityto.induce expression of a reporter gene.
Jomm%mmm%gemq1m%t,%ﬁm1{@&%&%9&9&%{@!@%&.fr%%%%%%%ﬁg&-mﬂ?é%?é?%%hs%rﬂ?%;’ﬂ”'a“on
of the Vlafbljltg of a lymphocyte. In some embodiments, the lymphocyte is a T-cell. In ' some
embodimEAtE YHE TEBN 58 I TR [RSOMR BB TERES ek - E8HTS 20FhemBrPTudaI.
[001481 itrsonvsmbodirenrsethe. vabilityrof @dymphogyiedollbwing contact withdhie agent is more
than I to @mtala@ntmec%ig'E%‘;ﬁ{ethm&hﬁcw@bﬁlﬁ&’cQE@WBQQ&%&W%D%JJQ D S8 contagt }eeqltghe .
agent. Int some.em qdl_mer;ts, 'gliwe _ag(gnt‘calfses t_hefu__p-;ﬁulat!o‘n of a MYC gene in q]ymp ocyte. in
sonic embodimants. the niodateH AR it Vivs Hi-domednibbtifehts Bt dymmtiodtalis a T-cell.
In sme Birbodiridntd vthée FTéelliskai memoty TFetelt clmberainsinstasfces;the anpréiguttation.of a MYC
gene resyltsdnancextendad life:spanidar Uﬁ%’;ﬂ@%l|e§%&%ﬁ£!%{?d&§¥§%?&§vhtﬁ%&{%‘?'%%‘?chﬁf&ﬁ&?&ﬁ ofa
memory T-cell results in a higher concentration of memory -cells in a body. In certain instances, the
higher concentration of memory 1-cals resultsh A 04ece I8t S BAMAR mMund résPofse to
antigen. Inedkalin instdntds; thdlupiréguatiot-offalM¥tigerenesults macdetpeast incanergic T-cells.
In certaindnstancassthedecigase ivialirmicd-erliggesults in an accelerated primary immune
e A D R 1 ST R . e 1 (e
time it takes a T-cell to activate in response 10 an antigen Th caHainTRLAHEE, e WERERLEithe
time it takB& 5 1-Ce o £6HATe §1 ré8pBHsects afrairigentresaitsincanmotelexatedeprinaarydmmune
responsentegntigend8049hdrsammembedimentsi the agentis.administergd before, during, or after

adminiSERlon:eh A AAAIAERILAMN INENIGHAL ANONS SIERATENS: INERASHATIIAES (RApmune
system and increases the response of the immunée system to a vacciné.”In"some empbodiments’ agent

augmentd SRS FESPONSE 1A Cohndmboiimbnts i dshtiacws syndryisticaliy withrte.vaccine.
In sBnic embodivieatspthetagentisavaceine$SOadiuvant.cmbodiments, the anti-IgM is anti-igM-Fab')2.

In some embodiments, the anti-CD40 is anti-CD40 TgM.

In vitro validation of agents

{00140} In some embodiments, any of the methods described herein further comprise validating 7 vitre an

agent (¢.g. an agent identified accurding to any method described herein) as a regulater of an immunc
35 responsc. in some embodiments. a method of validating in virre an agent as a regulator of an immune

response comprises (a) contacting the agent with a primary T-cell activation cubrure; (b stainine the culwre
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[00150[1n 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: rubella;
diphtheria; pertussis; tetanus: influenza; varicella zoster virus; rotavirus: influenza: meningococcal
disorder; pneumonia; smallpox; cholera; bubonic plague; yellow fever: tuberculosis: human
paplomavirus; or combinations thereof In some embodiments, the vaccine is a vaccine for a cancer
(c.a. folliébiarBagen MokericagkinSalymphemaiuprostates $8r cancer;iintitiplenmisloma, ikidmey.
cancer,cutangbusimelanemaseannelanoma.andietherselid WmeLs. LGIRAMaR Rd satcomas).
In some eIROAIMeNty & FaNGEr Yaseine 1§ a pauent specific. vaccine (€9 yaceing comprises a patient
s own tumor celis). Tn'sSomé embodiments, a"cancer vaceine comprises Prodtie g paeitic ARtigen
(PSA). INsHeempatiffients @ esicet vaseinecompliged siabTriASTi). e some embodiments, a
cancer vaceineLemposesHeatShackL rateins(FISRA:(6.9; «gRIG udns0me.emhodimants, 4 cancer

vaccine comprises gangliosds,molecules (e.g., 8M2, 0D2, and GD3). In some embodiments, a cancer
vaccine comprises carcinoembryonic antigen (&dIL—_‘A;ﬁ ]In some embodiments, a cancer vaccine

comprise$NERTPEaSEIGHHH e M efdhe Ay hpds dmeriard beuimentss scomnser valetinecomprises
tyrosinasg:cin sameembotimentsntheyaseinesisa BNAMAGEINetA0 3llinsame embadinents, the
comprises an.RIGENGTIRIGH: 10 q0ic spnedinents, [ne.antigenic molely, s a-oxpid, & peptide. a

X
nucleic acid sequence, a polysaccharide, or a combinatiori thergof In some embodzlmaecrtllf‘)s, the
antigenicibiet i’s“ﬁ@fﬁ%’égef%ﬁ{r% BEthOgENnSEIeBiBtrTrarAn s atiTdda; wepatitis B spotioz easles:
mumps; tubela?diphthéria;pertussishtetanus: influenzasvaticalkE Qe NMIFUS pFOtaVIRUS:. Tn certain
meningogeegals PneHmonia-smalinoxs eholeras brbanic.plague; vellqw fever: tubereulosis; human
papillomavirus; or combinations thereof. In some embodiments, tf’ue antigenic moiety is derived a
neoplasni B&lFTf° Sokie Brnbldiviantas thaskmileritmaidipie diustern abigFSEans Arerefnudleic
acids. 100tb2ilivedntaindnstances, Wipweguiatingiatcinnuneesponselinanindividualseceiving
vaceinalig,Against At ANHIC G iR Anineseasedn.ihe, viablity.and. thig soncepiration of memory
T-cells against that antigen, In certain instances, up-regulating an immune response In an individual
receiving VACHRAHIOR AGAThEE 1Al SHtigehirasiresoauEstdrattr At ATt ‘61&)&% brigEIFBYAtHe
antigen. intcértaigrinstancesy upxragelatingganbimmmunecespenseriman individuaktesgivingevaegination
against an Qnyearesults o ArAease i eells talerant pfthe antigen Q94e31 In some
embodi %511}% the viability of a lym ho{?’t’e admlim%telred the agent is more than | to about 25 times
less than the viabity of & Ty mphoéyte tHAt RES Kot BEERCA AR RtERsH e Hiert g e an
emBbdintepitsthecagent dausemtiie dowmnsdgulationnbbdMye genbdn d tyinphaocyte rinscme:
embodiments ¢theoMed atiamORGHES: N Risi (%9&6%&%994%&8#%@@é}émQ@q@é@ﬁ ISRaligell. In
some embodiments,. the ;Efcq‘e?ni%a‘}vm}e#ﬂ%r [I-cell, in certain ,ins}taﬁnces\,_t 'e down -regulation of a MYC
gene results i a decredsed lite-span for the T-eall M CaRARNRSARCES ST Wb ¢45%E ifdan of a
memory FiEeh Festitshihadeeesrearivaion of inehiodjcTovietls intalinody cinapersindinstancds, the
lower coneentiation ofimemer-aiesulisina decelataied RIiman:mmunerespenselQ.antigen:,
treajmentof an,autoimmune disorder andlor, immupnosuppression. In certaig instances, the down
-regulation of a MYC: gene results in an increase in anergie 1-cafa. ih Cerftain fhstantds tidlhcrease
in allergi& T AR PEKUIR< T W HEKSRsrats & griffvary imasunierrespondertoyamtigen’ fréatnentrefran
autoimmisgendis onelereanaian i rmRe sk PRIRES IRR IR cerRilinstancrs: dhe.downsiegulation.ofa MYC
gene resli A iiReaskl IR IMe LR 2 Togl IR AR & RORE o9 AR ARaeR: In
certain instances, the increase in the time it takes™a T- ell to activate in response to an  antigen results
in a deceR AT HHMARFIHTHE PR tréatBrtline distrasr Briciiorirnubostipprestion.
100154} dmmsomediembadiments, the agent is administered to an individualautoimmune disorder, in
some embodiments, theayigimmune disorder is Cas e's Disease, lupus, multiple sclerosis,

scieroderma _ _
[00143] In some embodiments, any of the methods described herein further comprise validating n vive an

agent (e.g. an agent identificd according to any method described herein) as a regulator of an immune
response. In some embodiments. a method of vahidating in vive an agent as a regulator of an immune
55 response comprises (a) immunizing a mammal (e.g. a mouse, rat, rabbit} against an antigen (e.g. OVA
peptides, NP-KHL } by administering the antigen 1o a mouse; {b) administering the agent o the mouse before,
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pigmentosa, Autoimmune Lymphoproliferative Syndrome (ALPS), myesthema gravis, diabetes,
asthma, rheumatoid arthritis, vitiligo, diGeorgds syndrome, Grave's disease, Crohirs disease,
inflammatory bowel disease, colitis, orchids, scieroderma piamentosa, uveitis, Post-Transplant
Lymphoproliferative Disease ("PTLD), or Autoimmune Disease-Associated Lymphadenopathy (ADAL).
In certain instances, down-regulating an immune response in an individual with an autoimmune
disorder ameliorates and/or prevents an immune response against self antigens by the subject's
immune §ystens 10098 IO me Bhnbodimentsytherageniis sidminisiered: telantjindividuakthat has
received am0rga lansplankier :bane MasrawLIransplant.|n ceralninstancss, downTegylating an
immune response in an indi idytﬁlﬁi'ggta_t h§s rpceiygg ?“r_) organ or bone marrow transplant ameliorates
and/or prevents arrimmune résponse againat the transpidited fgam srBoRaMarB-6Y thestibject's
immune §8tem PlEfiacetteal Compositinns 00166 Distiosent hiersin, iricerainembodiments,
are compositisnsithatroedulate.thadmmuns,system.n.an individual in need thereof, whergin the
O B A L Y e O o oY, S O e methods
disclosed hereifr. In some embodiments, the agent 1s-a shall THBEEIE"1h LomEdnbotifefis, the
agent is FIGATRY A" Sertierehib ditrrsndtecayeng i« bistbgivabmoleculetouiyia peptite paifiasion
peptide).stmsenie @émbedimentsotieragent isa fusionpeptive disclossdherein.tn seme gmbodiments,
the ageny js ion peptide comprising (a) a transpprter peptide sequence; and JO.a MYC sequence.
I Somie ST e N S o S GHGP e Cetiance
-MYE selfiBRER T0OLSTINFSdhic Effbodiniaris:cthe abentisidentifisd asranragentthat-modutates the
viability ofar dettbaget entheragentsability daseversasaliargy-iR-a:B:eellan.semesmbedinents, the
agent is identified:ae anagentdhat ihat modulates, e iabilly. of a cell based on the agent's abilty to
modulate the viability of factor-dependent cells. In sonic embo iments, the agent is identified as an
agent thal Hitsthaeals e eiipinty oractdir Badedsclstrbedderis apitn e inducdidpession of a
reporter genel<[00158¢Iniserit-¢ mbodiments, thempdulaioniefthe.ramunaJespanss.camprises the
modulatiqn-of the. viahility. of ph spme embodiments, the lymphocyte is a T-cell. In some
oo b Tl s Mt T8 1 LA e TCL R 6ol [001560]
some embBBHIIERTE S \HABIRY 6% R RO YHGWiNG CostAY it ikes 29 Ht 15 rore than to about
10 timesagreater tramntheiviabilitcof @lyrfiphaeyte:thia hasnet beenconiacted eiRgentsin some
embodimenis:HeAgekeaHses hemppaatan.alaMYi: aaNen 8 ymphoouts. In some.
embodim nis, the mpgq[ tion occurs in vim. In some embodiments, the Tymp ocyte'is a -céif‘.‘_ln
some eniBodRTehey THE T LBIF IS & MIdW e CEIC TR dF e e dd tnB U hereydirassniot MY C
gené resigiesiingan exendediliferspardfonthe T-gelk imeeftaininatanees, the.extendeddife span of a
memory rlcelrasulisina highes.cencentialion hmemon:L:se s ARegy I gertain instances, the
higher cg}qr%%ggra;(i}%_@ -O;I} memory T-cells \gfe;;yl}gs ‘ir%(a}n accelerated privmaé%/%gmune response t%c“)’antigen.
In certain Instances. tha Up ragtiation of s MYEGeis jessid iy aethelkaeiAdibrrrTeeatscin
certain iffiSEEAEEstheTd cetaaisagtsalie rgiouTecelis resultsiniahvacceleratdd @rimary-i mene-Fesponse
to antigeniiifragetaininstaneasnigivpreROWalonR of & MY.Ca808 1RRNIts 10 A A85ease In he lime it
takes a T-cell. to activate in response fo an antigen. Irlf]pertain instances, the decrease in the'time it
takes a T-cell fo activate I Fesponse 1o an antigan Testits i EN S ASfEPRHAE HRIHER/ SRATtnE Fesponse
to antigeif*{De 6OFsomeBiIstithents: theratyert iscadministereddveforend Uring, posiatiefion)
administrationefavaceineramandngdividuahii-come emediments,sthe adentstitnuates the immune
system increases the response of the. immune system to a vaccine. In some embodiments, the
agent aljLl g’ﬁﬁ%@ﬁ %nérﬁlf ﬁ%“?g’é‘gg‘ﬁ‘?é S SO HmARLS fFa Bt LS STy rakAlly with the
vaccine. T SBRIEBMBdUfTetRE 4 Hifeiftieiboda ciec teljuvantcdba00t6ditinfsbmeerhbodiments, a
vactine somprises:deadmicreonganisms, (@itensaied mickerrganisms, 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; rubella; diphtheria; pertussis; tetanus; influenza;
varicella®%$5r virus: rotavirus; influenza; meningococcal disease; pneumonia; smallpox; cholera;
buboniciplagsieyyeliowifeveriuberculasistihumannapiemavinusoicompinationsihereof lnsame
20embogliments. the.vaceing. is.2 ¥aaaine {ora.cancer (&9 Follicular B.cell Non-Hodgkin's Lymphoma,

. : o
prostate cancer, multiple myeloma, kidney cancer, cutaneous melanoma, and oculaf meldhdma). In

sorfie emMBOdiHERTS A AR VAL B h &S HAyatiapodp ety ateine Yeiy! thedvaricindccomerises a
patientn‘i"tﬁﬁ@ﬁi in need thereof, In specific embodiments, the agent is any agent identified bv anv of the methods
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cells). In some embodiments, a cancer vaccine comprises Prostate Specific Antigen (PSA). In SOMC
embodiments, a cancer vaccine comprises sialyl Tn (STn). In some embodiments, a cancer vaccine
comprises Heat Shock Proteins (HSP5)gp9fd. In some embodiments, a cancer vaccine comprises
ganglioside molecules (e.g., GM2, GD2, and GD3. in some embodiments, a cancer vaccine comprises
carcinoenibryonic antigen (CEA). In some embodiments, a cancer vaccine comprises MART-I (also
known as Melan-A). In some embodiments, a cancer vaccine comprises tyrosinase. In some
embodinBitssahbeiaedineis srbNAatcihe:80[ 00462k int sonioelilbodimentspthescomplisessan
antigenicrigiy.dn. same-embadimentscthe rﬁﬂﬁgﬁmlﬁb@!ﬁ}% Jdsi 19xRid, B.peptide,,a nucleic acid

sequenc olys haglde or a combi n ther n some embadiments, the antigenic moiety is
derived f?omﬁogané Ho%éﬁ fSRlSdRE ?%ﬁtu{ll%t[‘j%tltls Qﬁ atifis @g"r‘ffe‘a\sl%é)%ﬁ‘rﬁ%%“ rUbBIEE diphtheria;

pertussissHEtARTRS inflo edizasvariceitarosteifus; sotadifitsemenifigoddeealipagiironia; smallpox;

cholera; mabesic: p«laguewell@mtauea«wber@ulea@ | human panillamayinis:or gombinations thareof In
some errblgqgrrp%gts dtheta enic moiet ¥ed a neo Ia IIC cell. In some. embodlments the

antigenic moiety is a nucleic a{vé"lj "or apolyr ymer OF MUCIBICRE m‘é@ %Gi%‘é PR RS ARe
up-reguldtingdipiitiidrredpsiiye i ‘sl—‘r’r’ frefdisdrssaiving Vatemadiorcataingtiam aftigen results in
an increagecinithe viabilityanenthuseoncRBUALOR ofAMERIAKYLT cellsROANEEIRARNIGRR. Ik ¢ertain

|nstance§a5u9 J@g}d@t&lﬂgs&aﬁ] ]n'll’ﬂ)ulggu[g%g n&|85801lin n individual recelvmg vaccination agalnst an antlgen

d TCROTIer Sen
results in accelerated activation of the T-cel ah igern. TR certain instances, up-regulating an

immitine Pe(gﬁgl%é‘lﬁ%ﬂnﬁﬂﬂ‘r\?‘i‘dﬂélTPéé‘elt?r‘r‘ﬁj“‘l)a%%ll*fdﬂﬁWa‘@@hﬁsﬂf&n‘aﬁm@éﬁfhe%lt@ iniendédrease in
T-cells toletdnt of tHenantigen. {00164}in seme: embodiments;the viability,of-a honphosyte. T.
administered theragent is mare,than, ';159;1%99%"2’? Jimes, less thap the viability of a lymphocyte that has

not been administered the agent. In some embodiments, the a’gent causes the down- regulatron of a
MYC ger® 148 R npRGRIE TS ME SRR EHEE IS IHRaE ARSI Aee, irmoomien |
embodimenttsythetymphacyteis acTeelliin Somepembediments, the:d calds admermanizaell. In

certain ingtanggs.he.daun egviatiap ol aMY.Gasneesults ina decreased life-span for the, T-cell. In
certain mstances the decreased life span of a memory T-cell resufts in a Tower COl’lCEl’ll[l’a%IOl‘l 0

memory To&it49 l‘]"é‘%dﬁl "I B AT iEbaHRE b Ibweh s ideAtribn bryme siayroeatisredults in a
decelerated:primanyrinineeinlresponsede antigen; rireatment ofan awto mmune Hisongaedandigsn

15immungsHppressian:;sertaininstances e downJegulation Pl,él MG 9806 Lesults, In an increase
in anergic. T-cells..In certain instances, the increase in anergic T-cells results in adecel eratedt primary

immune rESpgh}?e {0 anth‘en‘)(tYeﬁtrﬁ‘e‘Ht B RR &L IR ST HRSGFUER, A G iosprassion. In
certdin instalrees! thedownrreguation: of ey Clgenairasuits-in, ar increasadn dhe time ittakes a

'T-cell toractivate iRFesRANSR-10aN ANIIL RN LELRANSIANGES NG INGEase.inthe timg I takes a

T-cell to actlvate in Jesponse to an 20ant|9en results in a decelerated primary immune response to
tated Une resnonse, i

antigen, freatment oF an AutAImARIRE GI8GPH8r aRERGH THHEHGSUrRSSBH o065 Vi S6hse
embodinfehls e eant is helimeistekad (o enll Indivicualwithh@rcautoimiwnddissstenstmsane

em bodrmemt&dhermtm@mm@&dt&@fﬂ@ i GRSHEMANS RSEAREMURYS: MUNIRIEREIRIPSI,S6/erodenna
prgmientg)rﬁ%im 0|mm mphoprolrferatlve Syndrome (ALPS), myesthenia aravis, diabetes,

SPIONS
asthma, r eumatcld'art r|t|s V|t|I|go diCieorge's syndrome, Grave's disease, Crohn's disease,
inflamm é@gw%gwéqnc Lmbud;mems the agent is admimstered before. during, or after administration of a vaccine

to an mdividoal. In some embodiments, the agent stimulates the immune system and increases the response of
the immune sysiem to a vaceine. 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,
[00150] 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
i a vaccine for hepatitis A: hepatitis B: polio; measies; mumps: rubella; diphtheria; pertussis; wianus:
influenza: variceltia zoster virus; rotavires: influenza: meningococcal disorder; pacumoniz; smallpox; cholera;
bubonic plague: vellow fever: tuberculosis: human paplomavirus: or combinations thereof. In some
embodiments, the vaceine is e vaceine for a cancer (e.g. follicutar B-cell Non-Hodgkin's lvmphoma. prostate
A6e



disease, colitis, orchitis, sclerodenna pigmentosa, uveitis, Post-Transplant Lymphoproliferative
Disease (PTLD), or Amoimmune Disease-Associated Lymphadenopathy (ADAL). In certain instances,
down-regulating an immune response in an individual with an autoimmune disorder ameliorates and/or
prevents an immune response against self antigens by the subject's immune system. 30[00166] In
some embodiments, the agent is administered to an individual that has received an organ transplant,
or a bone marrow transplant. In certain instances, down-regulating an immune response in an
individual thet Hag el siveah Brgancerhorearrarone trarsplant ameliorate srahdlier preventsan
immunle m&pﬂr}ﬁa& axgajm&rt’ﬁe)_tﬁan&ﬂtamgm%&afbgliléé%}%ﬂ%@% gyrfﬁgf@@&}@q%émmy@%ys:em,
Formulatigns. of Pharmaceutic Al Com ositio s 10 /11n some embodiments p armapeu'gica_
compos it%é3L gr’énér(énposr{% Igfe%f Ci%%égggnrggxgﬁ;[i b%{gai‘ Manner USg BRE & Mhdte BISTS ofSYiEaTr AecéEptable
carriers inefidinG e85, (B Cipidrtsrast zukitaties wWhieh faciitateprocessing ofthe detivercompounds
into preparatichs:whichuare suitakle;faiphanmaseuticabuse. inceertain epsRAMENS RORSE . -
formu'at'%@ﬂ%&@&dﬁ%\%@%mgg&%ﬂser?%fc%&@a'w%FT%EW 8%%?3{% summary of pharmaceutical

compositions described herein is found, for exampie, in Remington: Tt e 'Scienée ananfs??f)‘ngharmacy,
Nineteentfi'Ed (&SN " PE S MACR BB g Cstnpany, 1098 HudvemformEnRemingfe
PharmaceutioakStieRges aMakk Publishing €01 Rastembbenpsylvaniact 945ikiberman: H:Aiaad

Lachman,|;.&ds.Riarmageutical Bosage.Fqrms. Marcel Decker, New York, N.Y., 1980; and
Pharmaceutical Dosage Forms and Drug Delivery Systems, Seventh Ed. (Lippincott Williams & Wilkins

1999y, 1(P1601 88t R P RRHLEHAY CORPOSIHBAT A IS 8 Rerdinorstard i mpmixtiresteaéompound
describedhierein; withidthen e micakeoripeasnis; suchyas cariers; stabilizers, dilbants,dispersing
agents, syspenAing, agentn HIGKERING AgeNLs; andiorexciplente.dn.cerain instances, the .
pharmaceutical composition facilitates administration of the compound to an in ividual or ¢l Th
certain eMBSG RIS of PrARICHYHE MEots ortteanfients r s HrevigedNersiny erapeutically
effective amountscof compoundsrdesoribed ereinate 1Sadmisdisteredinadpharmasgutical composition
to ansindpagdlyakbaving A-diserden. diseasenQn.aendiiien.la.Reteaied. Inspecific.embodiments, the
individual isa human.i;A?.dlscyssgd herein, the therapeutic compounds described herein are either
utilized siigly"or i EOMBITSASN Witk SR OF Hidte: AdUrBh AP tHEApEvmE a6BIsod69] In some
embodin8htsithe ghiarimaceaticat forhtilations describedhéreiniareiadiministare cutoianiindivigual in
any mannesnineiuding ang, arreareofmuliinle administalianfQHEs,seh as. By way.efnen- 70limiting
example, oral, qgrﬁgcgtcla]{?!%(ﬂeﬁgé,‘ int_ragepoqus_ubcutane\ous, intramuscular), intranasal, buccal, topical,
rectal, or transdermal administration-routes “THEBRarFACEUT TorHitat6He seseHbaY Heremns!
inclditie, ButArEhEtliiniteer telcatdeotivtiouid dispetsibndieselfeeminsifyingidispersigns;ssaliciselutions,
liposomahdispersipns: acresels: seliddosage.forms RRWAeTS, Smmediate releaseformuiations,

controlIe_gﬂrct;zla%g{)stetﬁgbrlm%Iatlons, fast melt formulations, tablets, capsules, pills, delayed release

formulations, extende Tgi'ease formulations, pulsatile release formulations, multiparticulate
formulatiBi&> Hiertiksarimbrsaiatbantbdoneicllvtprbiense dommuatchs: J00 170} R Harmaceutical
compositionis:iaudingenmpound desarped heneinareoptionathaconventionalmanner, such as, by

wa, of examRle Ay PY.means ofconventional mixing, d granulating, dragee;making, Jevigating,
emulsifying, encapsulatifg, entrapping or cGmpression processes.
the modulation oceurs /n vivo. In some embodiments, the lymphocyvte is a T-cell. In some embodiments, the

T-cell is a memory T-cell. In cerain instances, the down -regulation of a 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 fower
concentration of memory T-cells in a body. In certain instances. the lower concentration of memory T-cells
30 results in a decelerated primary immune response to antigen, freatment of an antoimmune disorder, andior
mmmunoesuppression. In certain instances, the down-regulation of a MYC gene results in an increase in
ancrgic T-cells. In cermin instances, the increase in anergic T-cells resalts in 2 decelerated primary immune
response to antigen, treatment of an autoimmune disorder, and/or immunosuppression. In certain instances,
the down-regulation of 2 MY C gene results in an increase in the time i takes a T-cell 1o activate in response

35 o anaptigen. In certain instances. the increase m the time it takes 2 T-cell to activate in response 1o an
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[00171]th 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
utilized as an N-oxide or in a crystalline or amorphous form (i.e., a polymorph). In certain
embodiments, an active metabolite or prodrug of a compound described herein is utilized. In some
situations, a compound described herein exists as tautm ers All tautomers are included within the
scope of fHECORpEURdsiprésertatiRereimmrestainse mbodimentsragofpoundidescriieddherein
exists in @@/ unseiatedpresalvated form, wherein solvated forms comprise any -41- pharmaceutically
accepta nt, e. ter, et anQ ike. The solva d fbrms of the compounds presented
herein arg% 53(% gd%@fd%rrgqu{?t o b dis o"é‘éa" %;?e}fﬁf‘[r(%i‘?ﬁ}lﬁflmgégﬁ‘ﬁeww GYEET IR 8B e ElvibBdiments,
a pharma‘déﬁﬁéaﬂg}“ﬁ%edt*alﬂé@éﬁﬁ‘meﬁt*d’ddf i Seldeted oRithebasis ofcempatibility. withrebmpounds
disclosegibetein,such asneompapingsof-any.of frormulas: [PV, andtherelease profile praperties of the
Clesired dasAncs [P rxamlAn EATIer Taleale fdude, 2.0, Jf)%&fﬁhsﬂg%ﬂd'm%%ge i

disintegration agents, filling agents, surfactants solubilizers, stabilizers, fubricants. wetti é)a ents,
diluents, &iethe like CSEES e gcr‘ﬁgl’ﬁfd@%‘ﬁmi’f‘?e%ﬁ%ﬁ@é*&ﬁd’@?&@ﬂé@%ﬁpﬁa}m&@yt Wineteenth Ed
(Easton, P&Wankﬂuthag:@ampaw;Lﬂ&%)mjﬂﬂ&meﬁdmhmEARemuaqunn@aPQarmg}eutlcal
Sciences, Magh.R yQummq&%nﬁmMz@vﬁﬁxkvfpg%&mmm'bs SR b

Eds., Pharmaceutical Dosage Forms, Marcel New Yor \? i@gbma{ﬁdd %‘éﬁ‘fﬁé&
Doé&ge EUPHIS %?ﬁ%oﬁ?dz‘ﬁé Rréfﬁng%/@telf’ﬁéh%‘é%ﬁth EEUACippiftott Williams & Wilkins 999). 1001731
Moreovefititf Sidmeremboditnents, ithegphiasmaceltical compasitinasideseribed-berain-are formulated as
2 dosagk IafnAS:SuEh ISOME SRR Enls, RLoYIded ekeln. 509508 I somprising a

compound descrlbed herein, e.g., a compound of any of Formulas 1-V, suitable for administration to
an indiviliai9H I%&@H&fﬁ‘e’ﬁ?ﬂdal%@ﬁt‘é‘ @i‘fﬁﬁm‘é‘)&o%ﬁb@‘fﬁ‘rfﬁ?[iﬁﬁﬁdé“‘b“g/ WayrBF AbFHLiAgiting
examplecagueousiorahdispersions ptiguids;ge leasyrupsihe kxiise (sl wiigs,csuspansions, solid oral
dosage forms, aerosols, controlled release formulations, fast melt formulations, effervescent
formulatlons IXophlllzed formulatlons tablets, powders, pills, dragees, capsules, delayed release
formulatiof Srmulations, pulsatile release formulations, multiparticulate
formuIati@ﬁbﬁéﬁdqh‘b?éddmmediarteme#eaebtmd controlieditelease 20formutationsnd 00174 In The
pharmacguticaksaliddasaes: f@ﬁmérd%@[mﬁ&Q@ﬁ%&ﬁhﬁ%ﬂ@&@!{&aﬁ]9&%9519%9&2 &%LH?%?%R%UW

compoun le%igrlbeg’_ Q} rein apd one ? i h?rmaceutlcall y acceptable additives such as'a
compatible CAfrier, Binderfilling Ageis ““Sﬁﬁsﬁ it 4BeHE AATSAR %g‘é"ﬁf’ SieBrahcayent
disititeg r‘dtm‘gﬂab}eh%kdispemmgfaﬁg’eﬁf\lsmﬁaetaﬂnbmmﬂdamﬂ“c@mma dhlueritasolubilizek, maistening

agent, plasticizerustabilizei penetiatispanhancer, wetling agent.nti:leaming agant; antigxidant,
preservatl €,:Qr one or more com blnatlo thereof.In some asépects using standard coatin procedures

i i 543 [54
such as those describedin erﬁﬁﬁel}(‘f B aTRACattic A CEBHCAL R BAIIEH (200D) A%im coating
is prOV|d€8”a’Pb%r‘1‘d‘*th’é3fdﬁﬁﬁ’dl@ﬁ6‘ﬁ %théemﬁmmtawb‘f@omma I-V. In one embodiment, a
compound described herein is in Hﬁ@ﬁ@ﬁ}@k@;p@ﬁ@@@nwd@meq%ﬁg of the particles of the compound

are,coatgdl, In cerfain embaodiments, so IlLof $0the particles of a ca d described hereln are
mlcroencﬁ)agpsu ated. In some embddl%%}nfgf %155 fticies ‘c}ﬂ‘ e ‘é{onriﬁ) (%ﬁﬁdtgge"slékrj’lq'e"d“ﬁefgllﬁ P58 not

microentapsutated Ahbare b EsatEa 10057 ! I#Q@W@«@W@d@hﬁe tts athes phédarnfceutioahgent
compositienidescribiedsherelsbistinonitd @sag@ﬁ@mm@@mtableﬁf a5 singledministrafion:Qtprecise

dosages .ol 09825 9, e ormulalion i ciides oy does confaining approprigte

quantities of one or more compound. In some embo |ments the unit dosage is in the 1
packag@f:“ﬁﬁtﬁﬁﬁ?ﬁ@%i&érﬁ@%u‘éﬁﬂ‘e&%ﬁrﬂﬁe%ﬂfmﬂ%ﬁdﬁr $Bh-limiting examples are packaged tablets
or capsufed S&ind powcebsdimvialsierampeiles: Agueaus: SLIPERSIONCRMBRSHIANG AL of the

viability of a lymphocyte. In some embodiments, the lymphocyte is a T-cell. In some embodiments, the T-
celt 1s a CD4+ T-cell. In some embodiments, the T-cell 1s a memory T-cell.
[06159] In some embodiments, the viability of a lymphocyte following contact with the agent s more than |
to about 10 times greater than the viability of a hymphocyte that has not been contacted the agent. In some
35 cmbodiments, the agent causes the up-regulation of a MYC gene in a lymphoeyte. In some embodiments, the

modulation oceurs in vivo. In some emboediments, the lvmphecyte is a T-cell. In some embodiments. the T-
S38.



-42- optionally packaged in single-dose non-reclosable containers. In sonic embodiments,
multiple-dose closeable containers are used. In certainlances, multiple dose containers comprise a
preservative in the composition. By way of example only, forrnulations for paremeral injection are
presented in unit dosage fbnn, which include, but are not limited to ampoules, or in multi-dose
containers, with an added preservative. 1001761 In some embodiments, the agents and compositions
described herein are administered before, during, or after administration of a vaccine. In some
embodirmhts: tnagehtsiantccompositions despribediherein: arE incorperated intoxa:vaecinesjm some
embodimenis Ttheragests and campasiionssimuale the imune system and,ingieass the response

of the immune system to a vaccine, In.some embo| iments, the agents and compositions augment an
immune response. I some embodimants’ tHe agsnts N Lo PELIHohE ER H Sy hkrgistitaly it the
vaccine 2Hic&6HiE embod iments "thaagéntstand compositions:arevaceine adjuvantsyn senic
embodiments itheiaaecing fesmutation comprises AR ANtIGEN.0LARLIYSNIC Meiety. (8.0xa prgtein or
polysacehands fiom. B Periussis, G, emnl, £, 197, C diphiheriae, P, Aetuginosa cholerae H.
MIMenzae, N. meningitidis, 5. pneurnoniae.gonor “é’gjpé{ﬁt the Agent TR e erbodirkahits, the
vaccine Tiirthier éokifpiises dertiet @y avaedt [salivelcPBS) @preservative (e grihimerosal, the
2-phenoxyethainahephenockikenzethonivp-chlarigg)od stahilizek (e 9 JRCIOse . Monesadium glutamate),
an antibi%ﬁn@@e@%@%@%&ﬁg% pH controlling agent, or combinations thereof. Topical Formulations
[001771 In some embodiments, a MYC fusion polypeptide disclosed herein ..i., TAT-MYCI) is
adrifinist8PREPLBISEIEAIRP tHEnctie oty pep fide Tisiam fsterdurtest e dar e afotiaskin v incsome
embodimentsda MYCidusioncpolypepiidedisalased:hereind TATM YG)-is administered.tepically at the

site of ayagine Injeation, Jn.certain, stangessa localized antigen depot (die., a tissue depot formed
by vaccine adjuvants (e.g., water-in-oil emulsions, or aluminum saﬁsﬂ) that TeSultshithie SiSWand even

release GP ATy a9iSe& Hurrigarsc i atiSniwith-elitrdne epprovehiesnln denisembodivients, the
transientdipregulation of 'ANC in the resident lymphoid cells in the skin, near the site of the antigen

depot, digues A MOLE [oRYSLITIMUNG JSsPQNse, and vields a broader response in the context of relaxed
tolerance to self éntjgens. [16017’81 An sbit’a’ I!é i‘o(rmuil}éltti?ﬁrﬁdrﬁtiﬁ?ﬁéﬁfﬁrPrt?dsﬁb(?ﬁné{'g}r(ﬁ]ﬁéré‘f’rlﬁlé‘nts, the

MYC fudiSh BolyPe b hiitbrat ss aesltition s eredmbigriosrtsithantaeeabrdmmicrdsmutsion, or a

combinatiomatiheref. kysoma: émbodihents): the:xMY Gihsionpelypaplideris fermulated for. delivery via

a transdgARAl3ARALE: soster virus; rotavirus: infiuenza: meningecoceal disease; pneumonia; smallpox; cholera;
bubonic plague; vellow fever: maberculosis: human paplomavirus; or combinations thereof. In some

20 embodiments, the vaccine is a vaceine for a cancer (e.g. Follicular B-cell Non-Hodghkin's Lymphoma,
prostate cancer, multiple myeloma, kidney cancer, cutaneous melanoma, and ocular melanomay, In some
embodiments, a cancer vaceing is a patient-specific vaceine (e.g. the vaccine comprises a patient's own tumor
cells). In some embodiments. a cancer vaccine comprises Prostate Specific Antigen (PSAY. In some
embodiments, a cancer vaccine comprises sialvi Tn {STn} In some embodiments, a cancer vaceine comprises

25 Heat Shock Proteins (HSPs) (e.g., gp96). In some embodiments, a cancer vaceine comprises ganghoside
molecules fe.g., GMZ, GD2, and GD3). In some embodiments. a cancer vaccine COMIPFISEs carcinoembryonic
antigen (CEA) In some embodiments, a cancer vaccine comprises MART-T (alse known as Melan-A) In
some embodiments, a cancer vaceine comprises tyrosinase. In some embodiments. the vaceine is a DNA
vaccine.

30 [00162]In some embodiments, the comprises an antigenic moiety. In some embodiments, the antigenic
moiety is a toxoid, a peptide, a nucleic acid sequence, a polysaccharide, or a combination thereof. In some
embodiments, the antigenic moiety is derived from a pathogen selected from: heparitis A: hepatiris B; polio:
measles; mumps; rabetla: diphtheria; pertussis: tetanus; influenza: varicella zoster virus: rotavirus:
meningococcal: preumonia; smallpox: cholera: bubonic plague; vellow fever: wherculosis; 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 4 polvmer of nucieic acids.

-G,



[00179] Any suitable method of topical administration is utilized, electroporation, sonophores 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 sonic embodiments, the MYC fusion polypeptide is formulated for delivery via
electroporation., the permeablization of a barrier (e.g., the skin) via application of an electric current).
In sonic éfibgdiments;) theadd- U@ lifusion polypeptidenis forminkditéd:forcdealimeryaviaaahore;(ite. he
permeablmafiobarrier{egn the.skin) via application.ef lrasemnd) Greamsrand. Lations 100180} In
some embodlantS a MYC fusion yly%eptlde .TAT- tYCI) is formulated as a cream._In certain

instances Creams are SamiasTid fe o SOt BB thICTRNTiH) TR atE A thATS TEGHE i MY fusion
polypeptrﬁ'@*ﬁié@?é@-‘éﬁfﬁé@m16@%@9, TATMYC rdispeldedin anwil-in-water emulsionpercguvatersin-oil

emUISiOnﬁ{ﬁ&ai&llﬂ&l&oimﬁt%mnﬂgsw&m&i@ MY G dHsionnalypeptids, disglosed herailn (8, 1AT-MYC)

is formulgtle lotion. In certain instances, lotions are fluid emulsions (e.g., oil-in-water emulsions
CEETalt, I( 1C ant

or a water-in-oi emu’lswns) [001821 In some embodiments, the hydrophobic component of a lotion
anderivelf 418 ancarimIo@E s afslifae by ﬁf/é?V@T]’,haﬂdeaimrgﬁs?,Tblazgtr(e:gn,osaﬁﬁ@mp eflpwwastor
oil, coconutigits cattansend. o menhademﬂhpalmﬂsem%&& Al peanutil,seyhean oil,

rapeseed Qil, linseed,o Id(,gﬁr ur&gt mnereq;!ﬂdst?sa or sunflower seed (]"])I|) etroleu

mineral oil, or petroleumje Y), or a com ublna‘tlon hereoFC(“)rfrl]1 n%%%n[%)i%] h SO eNb3 %‘ments a

MY fusiBnFsER BRI ISt se dereRss e AT MOy i foimitdiediag annsinmhedimintertain
instances;eintmenis:ateTsemisolidyarcpasations dhat sofign-anmelt amodah@emnaraw@g%%@stes

(0018411 sqmerermhodimente. AMYG s Pelypepige. disglosed hete £, IATMYG s formulated

as a paste In certain Instances, pastes contain at Ieast n certain mstances pastes are
omtment‘é’?ﬁdt“ﬂ‘&“r‘?&f TSRS Hdcf%téh‘lﬁ@?étu?éef‘m instances, the lower concentration of memory T-cells

results m a deceterated primary Immune response to antigen, treatment of an autoimmune disorder, and/or

15 immunosuppiession. In certain instances, the down-reguiation of a MYC gene resuits in an increase in
anergic T-cells. In certain instances, the increase in anergic T-cells results in a decelerated primary immunc
response to antigen, treatment of an autoimmune disorder, and/or immunosuppression. In certain instances,
the down-reguiation of a MY C gene results in an increase in the time it takes a T-cell 1o activate in response
to an antigen. In certam instances. the increase in the time it wakes a T-cell to activate in response 10 an

20 antigen results in a decelerated primary immune response 10 antigen, reatment of an autoimmune disorder,
and/or IMMUNosuUPpression.

[66165] In some embodiments, the agent is administered 1o an individual with an avtoimmune disorder. In
some embodiments. the astoimmune disorder is Castleman’s Disease, lupus. multiple sclerosis, scleroderma
pigmentosa, Auteimmune Lymphoproliferative Syndrome (ALPS), myesthenia gravis, diabetes, asthma,

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

30 [00166] In some embodiments, the agent is administered to an individual that has received an organ
transpiant, or a bone marrow transplant. In certain instances, down-regulating an immune response in ap
mdividual that has received an organ or bone marrow wansplant ameliorates and/or prevents an imumune

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

(]
il

EFormuiations of Pharmaceutical Compositions
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Gels- [001851 In some embodiments, a MYC fusion polypeptide disclosed herein (eTAT-MYC) is
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 certain instances, gels are
water-soluble and are removed using warm water or saline. Sticks 30100186f In some embodiments,
MY C 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
comprisedH (vaix, sarpotyimeinaresifetrrsolids fusediinte adiimmriass and/orfused erystalsshy some
embodimgnts: Actepial Jormulation Al M¥.Crfusi QM;OB/P@&Q%QJS%%%D&% EIN(E1 % A]MYC) is
in the form of astquc pencil. gl e., a{stlcl((?%)re pared by ( )“heatln _crystals until they lose their water of

crystallizaton and become moren and (25 pot ﬁ”“tﬁé‘ﬁéﬁeﬁ‘ SIS TRTIBHREE ane HIBTIRY them to
harden). f{ﬁi@&*ﬁ‘@fé‘mﬁ‘@ﬁifﬁ@ﬁ%,daﬁtb’p|@<H1“f@ﬁ¥wtalmht@ﬁfad\¢l?f‘«@nﬁu$mmpmkypeepxtlaeemmimﬁeq herein (
e.e.. s44pEATMYG) isdpdhelann-ofistiokwhereinhe @U@kdgm%s@m WAX £ GuidPIe Waxs, melted

and poured.into app op riate. malds in whic soll stick form 10018711n some embodiments,
topical fo?&ufgﬁigr{) of“a G 8,’?? ?(%ﬂbjohgpe% Gerein i %; ElI”i\)i’?“i’:) 1S3 T8 Y8 Bitrer ST RE Gtk

comprised"a fisiitigbase (e Machdg! Hétsofterrsat Bty tempet4foré)b Examplés ofimeltingrbases
include, hutrake Retimited:to,puaxes,oils, pakumsrsans gelsin rsqma{;@mfa&ﬁrmm%@ztpcplcal
formulatlg;sp]‘ ;:MX;%HPH’”J}?A)/R?PE C%LSQ%O%% llggr%‘nTAT MY |s % luzonn pf stick wherein the

stick comprisés a moisten base (| €., a base hat Is act aﬁgﬁ% the a’Ed ion ofnrhlmsthre) Patches
1ooi881Iﬁ 046he féﬁfﬁﬁbﬁﬁf@ﬁwwwwfasibﬁim?ﬁerﬁfrawrswesgé@tﬁes@m@rgf STATMYEYifs |
formulatediforadministrationyvia:aspatchs kseme embediments: aitpisal formulation disclosgd herein

s dissolvedhanslor.dispersed i ppabymeLar an.adhesiye. . some embodiments, a patch disclosed

herein is constructéd for continuous, pulsatile, or on very of a u5|on polypeptlde
disclosed BERSTHA BT T PATORPPHRY. 1 B HIEE Fégéihé‘é%@@%@@%ﬁ%é@ﬁﬂ@é@im@my ¥ fusion

polypeptidetdisclosed hereini (exgiy. TATHMYG) liis foanulatedfor administmtion visiawanne dressmg.
Wound digssings iYL AIEROLIRIRG.R aRHERS (RRRRISOL I AiRssing? DySRget.

polyurethane foam dressings, hydrocolloids and alginates.
treated. In specific cmbndlmcms the individual is & human. As discussed herein, the therapeutic compounds

described herein are cither milized singly or in combination with one or more additiona! therapeutic agents.
[00169] in some embodiments, the pharmaceutical formulations described herein are administered to an
mdividual in any manner, including one or more of muhiple 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 pharmaceurical formulations described herein include, but
are not imited to, aquecus liquid dispersions. self-emulsifving dispersions, solid solutions, liposomal
dispersions, acrosols, solid dosage forms, powders, immediate release formulations. controlied reicase

formulations, fast mek formulations, tablers, capsules, pilis, delaved release formularions, extended relcase

s}

25 formulations, pulsatile release formulations, multiparticulate formulations, and mixed immediate and
controlied refease formulations.
[60178] Pharmaceutical compositions including a compound described herein are optionaily manufactured in
a conventional manner, such as, by way of example only, by means of conventional mixing, dissolving,
granulating, dragee-making. levigating, emulsifving, encapsulating, entrapping or COMTESSION PTOCesses.

3¢ 168171} In some embodimens, a pharmaceutical compositions deseribed 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 utilized as an M-oxide or in a crystalline
or amorphous form (i.¢., a polvmerph). In certain embodiments, an active metabolite or prodrug of a
compound deseribed herein is utilized. In some siraations, a compound described herein exists as rautomers.

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

compound described herein exists in an unsolvared or solvated form, wherein solvared forms comnrise anv
41



Dermatological Excipieng 2010019011n some cmbodintents. a MYC fusion polypeptide disclosed
herein (e.g.. TATMYQC) is formulated with a penetration enhancer. Penetration enhancers include, but
are not limited to, sodium lauryl sulfate, sodium laurate, polvoxyethylene-20-cetyl ether, laureth-9,
sodium dodecylsulfate, dioctyl sodium sulfosuccinate, polyoxyethylene-9-lauryl ether (PLE). Tween 80,
nonylphenoxypolyethylene (NP-POE), polysorbates, sodium glycoeholate, sodium deoxycholate,
sodium taurocholate, sodium taurodihydrofusidate, sodium elycodihydrofusidate, oleic acid, caprylic
acid, monrar icely cevived]d minie acidsyanyttholhes| dapiyidacidsadylcamitines;cqdiunk
capratespfs{hdy, 1Gitic acithsalicylates. PMRQ,.desQmethyl sulfoxide, ethanol, isopropanol, propylene

glycol, p hylene glycol, glycerol, propanediol, and diethylene glycol monoethyl ether. 10019111n
some en?é}é?jﬁ%!én%igg M%‘ig f%‘éigin&%g‘ij’gie%f%’ee rgi‘séIg}}sdéiﬁdﬁb‘i%?ﬁl%é‘?b‘f%&*-ﬁ%“?sa?gr%%ﬂlﬁf&d 30with
a gelling (o igkepisgpagentirso menembbdiménts, mitopisalformutationidiselosed herein fuvther
comprises framaou0ldeiabaut 8% merepraferably from, about Q.1%6.t9; about 3%, and most
preferabléé from about Q.25% to about 2%, of a g%l}ligg agent. in_certain %Ebodiments, the viscosity of a

topical forf%dﬁfg’tfgs disclosed tﬁéifélfﬁ'e%rﬁﬂﬁfhg%nge Pt abot 5t ABaU &G0 HE'EB>about 100 cP
to about HOCTEPYHBBLASED éPtgraplititioe eF; abolitt080tH 1o about 8000 ¢Rsabout 2000 cP to
about 8,600-kiR; abiat 4000 GRJ0aboLLL0;00016RabokbAQ,00056R110.2094:PL.009, £R:,{Q01921
o e B R o F T

to, celluloses, cellulose derivatives, cellulose ethers (e.g., carboxymethy Sgﬁmbsé,'éifﬁy ceh}ﬁlf&e,
hydfoxyéthyitelllloeu mygioxsthyrcatutbse dkexysopyinetyicéilions Phydresxypropylcellulose,
methylcetlulaseth guar-gunexanthan Juiahdotushhean gimsaighroad-alginigasid)ysilicates, starch,
tragaca”[%h1Qﬁm&)‘ﬁﬁyﬁﬁ%w@’&%@mﬁ%@g‘?h%”%@ﬁ da'é%Iﬂgp &)%trglgtg n;l "%Eggéﬂ grum d?{%g le i%gg &
aluminum magnesium silicate, sodium alginate, sodium stearate. braéjaerwrac " bentonite, carbomer,
carrageehdnshbpnl AR dhthdh SEBf G Riforstaflibscseideenfon cwarmtasiacenondrls,
dextrosejdurcelldras gelatinpghaitigurnyguanguns RECtariiBlcl ActRseBUEHos maltodaxtiin, marmite’,
sorbitol, honey. maize.starch,wheat starch, rice starch, potato starch, gelatn, sterculia aum,
polgéthye%%lﬁ?ﬁ%gﬁ P*%%%oggggo%gﬁ%bﬁrﬁﬁ t?%’?gc%%gﬁf%%%ﬁ]%gﬂﬁ|°c%s‘*é’f”!§fh";7 Cf/)a?&‘f/%thyl cellulose,
ethylmetf§T ST L8 Fhethy EBIRIGEE T hy BfEsy SthpTeamilcetd pybiesaretymmenivideliapadled
hydroxypebpyd Geliulases paly thydioxyéthyl:méthasrylatel-oxypaly gelating pectin palyaelines povidone,
propyleng, carhopatemethvlyin efberimalelc.anhydrids. conolymar (L M/MA). BRIV Methoxyethy
methacr l?te). rﬁolygmethoxyethoxygthyl methacrylate), hydroxypropyl cellulose, ~
hydroxyprGpyIniEthyiCainTSEE THIENE 8Bt cars Shy ety feaNtiliosa tewWny e ndisyide,
polyvinyilpyrrdfidene GAT: povicioncl, or combinations thereof. 100193] In some embodiments, a MYC
fusion paipentide disclasedhergin (8 8. M—M%@A@J&@ﬁg%&@%&Qﬂ%!&é{h@moélfﬁﬂanm%llif&@ ,
include, but are n t\|\lr%_l_t§ to, castor oil esters, cocoa butter esters, safflower oil esters, cottonseed oil
esters, cOr ol Esters. ofive oil B5tars EBG Ve S SSts Y ArMUiG §if SLtsrs SHVocAdE BiREsters, palm
oil esterszBEsdmetilBerecsgustertnestars, kikvinil:asters;soybeanwoil éstergyaioetydated
monoglyserides; athexyaied-glysenhmonasiearate. hexlilauraig isehexdlaprate; isohexyl palmitate,
isoptopy| g%@!@%%tgﬁh@%tc?y\w%mg%“?' EglEtz,gyloleag[ezrisode(: I.gleatef,ﬁ___hega@ecyl stearate decyl stearate,
isopropyl isostearate. methyl ISoStearate. dicopropyi adipate. CHIESHEN A disate” dhBxyldecy! adipate,
ditsopropyrsepacatertalirylsaetame cinyristyl tactarécatideostytiactaterchey heyridtateboléyl stearate, and
ﬁlegl/i olea&emge«bar%am;l@r@&id@aﬁgé@lﬁgsd wiéyﬂ';&ﬁ?@:a;@i_@h(ﬂa_a(lj @ﬂ%&%@ﬁg& §%_@U@.@%%@§%&%@9@%% y
ydroxystearic aci ¢ acid, linoleic.acid, ricinolejc acid, arachidic acid, cnic acid, crack acid,
‘amyl alg)otﬁ%l ~my r?éﬂ[ﬁ %Ilélgh%% gg?ﬁﬁaﬁé(jh% R exadety T aIESHET etsals *é(‘]%’égﬁ% 1565 1@%? PEIESHol,
hydroxy S SRR BR Cfeld didsHsltiriemdidycareshel Hepersy alcstol erbeyinaicoholh2wetybf
dodecanit aleahal planolipand laneladerimtivesicheeswar:spermasetinmyrisi myrstate; stiearyl
stearatet&g}qgﬁ}ﬂ%s%ﬁ%%%gelllIa wax, lecithin gg(gacholesterol. dComblnatlons 10019411n some

) 1are Nof nhergencansdl ng are uncoatsd. . ..
embodiments, it is appropriate administer at least one therapeutic agent described herein in

combinaf§With M6 tierterapetitic agatc oelisy way sTakamipie i the boniftexierienced by a
patient isuindrie asedhy atihinistering osdofithe:sompealinds dessrhed hereinwith anathertherapeutic
agent (which aisg nglupissAReRRSHIG FedImen) thal ise. 38 (STADRLIG ORnCIluh Ay Sane:
regardless of the disorder, disease or condition being treated, the overall benefit experienced by the
patient i€ i dOMe a8 RTsSHHEME SHaHH R BR T tVO T e Ml B ir SRS éfbodiments,
he patiept@xperiericesrasynergistiodenefit 100195dpinisomeserabadiments;dhedpaicular choice ofs
depends upon the diagnosis attending physicians and their judgment of the condpatient and the
appropriate treatment protect The 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, disorder, or condition, the condition of the patient, and the
actual choice of compounds used. In certain instances, the determination of the order of

administration, and the number of repetitions of administration of each therapeutic agent during a
traatment nrotoecnl ic haced nn an evaliiation of the dieorder haina treated and the condition of the



100196] In some embodiments, therapeutically-effective dosages vary when the drugs are used In
treatment combinations. Methods for experimentally determining therapeutically-effective dosages of
drugs and other agents for use in combination treatment regimens are described in the literature. For
example, the use of metronomic dosing, i.e., providing more frequent, lower doses in order to minimize
toxic side effects, has ISbeen described extensively in the literature. Combination treatment further
includes periodic treatments that start and stop at various times to assist with the clinical management
of the patiefitnd00197E somelembodinmmertsdfthercombination therapiesdescribediberain, dosages
of the coadminisieres.compaunds vannderanding. on ihe wre:efee:dug,.emplayed, on the specific
drug em%med on the disorder or coqgigign Lk})lein tgeated and so forth, in addition, when

co-administ rac ‘With“one’ or mort iﬁi% OgiCaIy SUagEhIE TS CoMSEURE pREvIISH Heririshtionally
administé?8t eithér sifmtfitanesusty Wittidhesbiologically: agéntlyyc orsequentiaily: ncertairinstances, if

administesec spquentialy, the-attending.physician will fegide on the.apprapriate, sSegHente Qfine.
therapeutic, g;omg)oung,Qescriibed here]in in combination V\éith the additional therapeutic agent. 100198]
O afcr allz THUOT t

The multiple therapeutic agents (at least oneof which is & theTapal EBRPS O YEEEHBEE herein) are
optionally"seiRTifi&te et aiy Brd 8t sPever simeamaribousiys Hdimularieousymtiweerthaltiple therapeutic
agents aradptienally-prepided-imaisingle, unified form:er in mrliplefenns(byway.of gxample only,

either asa il AL AR NG SERAAIEAID ceAn Rslances, qne afihe orapeLlie agents is
optionally given uItlf)Ie doses. In other ihstances, bo hare opﬂénaIFy given as muitiple°déses. If not
Y

simUiftan&tis2itHenlly Bettserctis MutpreBssda iz ariicagiabhadivaingsties; fromaioredhamezero
weeks toslesscthianiifounuveekscdinesomeiembogimeststhei additionatfherapeutic.agentds, utilized to
achieve remission;@aytial,er.complete).of 2 gancer, whereu o f):;g2%@%9{%9%“}%(336”%eS %B?Sg.hefe'”

(e.g., a compound of any one of Formulas I-V) is subsequent ministered. In addition”
combinatioRHEHIGHS ScBifiitisny SreTdinLiatidnssre Hotmsalindireete te useofomly two
agents; thenpse:of multipleghenapealtic.cambinations.are @lsorenvisioned el uding JIV¥R1 more
therapeuic, campetngs describadiberein) 10019940, some smbodiments, a dosage regimen g? treat.

relief is sought, is‘modiﬁegl_ in acqordange with a variety o -47- vent, or ameliorate the condition( ctors.
These fattore IHEIBERE tRe GrEBrIEr T dH™Which the subject suffers, as well as the age, weight, sex, diet,
and medical condition ofsubject. Thus, in various embodiments, the dosage regimenactually employed

varies anghgieyiatasiipa,the dosage regimens set forth herein. (00200) In some embodiments, the
pharmacg,u;i II Qﬂ%%%m Qi&g {mﬁglg{ew(i e_.c_omli)ingtioir] Eh_erag digcloged,herein are ‘provid,eduin a
combined dosage fonn or in separate dosageTorms for SUb&thtERY siruliangdus samimetitish. in
certdin eftibotfimentdithe phaifacelimesiagentddhatvakialupithe combinatioditherapyhare
administerechseguentially:vithi aither therapeutis' compannd:beingadministered by, aJegimen calling

for MO_S&%QL%QF;H? Icst,th ﬁ{%ﬂfd‘@ﬁog'1%{3[9?(99;%:@ %nt C}E)\{;V 8 -stgg‘}adrﬂmi{%tg atiolge imen C?"”S for sequential
. : O ik 5. g : .G B (ISSUE ormed by Yaceines FArls (€0

administration of the agents or spaced-apart administration of the ‘Separate Agents. T CeRHEin &

embodinﬁ‘é’l‘f’t’"s“}““mi cmuisions, or aluminum saits} that results in the slow and even release of an antigen) arises

during vaccination with current approaches, In some embodiments. the transient upregulation of MY C i the
25 resident lympheid cells in the skin, near the site of the antigen depot, drives a more robust immune response,
and yields a broader response m the context of relaxed wlerance to self antigens.
[60178] Any suitable formulation is utilized. In some embodiments. the MY C fusion polypeptide is
formulated as a solution, a cream, 2 lotion, a gel, an ointmem, a foam, & microemulsion. or a combination
thereof. in some embodiments, the MY C fusion polvpeptide is formulated for delivery via a transdermal
300 patch.
[08179] Any suitable method of topical administration is utilized (e.g.. electroporation, sonophoresis.
chemical delivery, skin abrasion). In some embodiments, the MY C fusion polypeprtide is formulated for
chemical delivery (i.e., a chemical substance (e.g., PEG, ethanol, glyeerol monolaurate, sodium dadecyl
sulfate, phosphatidyl choline, or urea) is used to facilitute penetration of an active agent across the skin). In
35 some embodiments. the MY C fuston polypeptide is formulated for delivery via electroporation (ie., the
permeablization of a barrier (¢.g., the skin) via application of an electric carrent). In some cmbodiments, the

43



10the time period between the multiple administration steps varies, by way of non-limiting example,
from a few minutes to several hours, depending upon the properties of each pharmaceutical agent,
such as potency, solubility, bioavailability, plasma half-life and kinetic profile of the pharmaceutical
agent. [00201] In addition, the compounds described herein also are optionally used in combination
with procedures that provide additional or synergistic benefit to the patient. By way of example only,
patients are expected to find therapeutic and/or prophylactic benefit in the methods described herein,
wherein pharfigeeativariesinpdsitivhiof &cdnmpound disclosedshiereihcandrebtombinatioas with other
therapeutigs areicombingdiwith.gengtic.testing to determine whether that individual is a carrier of a
gene or gl_ﬂe{?g%g‘rg%e}tijgnntghat is known to be correlated with certain disorders or conditions. In certain
embodiments, prop“hy actic benefit is achieved by administering a therapeutic compound described
herein td®hdHdiviciarWhosecproliferativestdisortieri(edg Ji20canber)is dr.rémission (e goppartial or
cr(])m’plt_etes)alﬁﬁaﬂgﬂg&ﬂﬁﬁéﬁt@aﬁfﬁb@%m&eBﬁsmﬁﬁqgﬂl@%%gﬁﬁmgﬁg éﬁ}ﬁ;ﬁ@é@oﬂ%&%%}tm&?n o
therapies ¢ Iministered before, during or after the occurrence of a disorder or condition. Timing o
administgel{r?éggc%ﬁé%%%uﬁggiﬁ%ﬁpggﬁt%%fﬁfﬁg% gg%ﬁﬁ‘ﬁéﬁﬁdoféﬁ‘obﬁ%rﬁ?éﬂiﬁf %?Féjsd”ti%ﬁs‘ﬂﬁ"’fh%aﬁééa‘é‘i(“)’f”?he
individudr fr&ated > PHEE YR ¢ertain embodiments, the compounds are used as a prophylactic and are
administenesiconiinueuslydisubierts withipropepsitidaidevelop-canditions engsordets ingrder to
prevent e Bechriensa Rt INg disarderarepnalian. in.some smbodiments, e compounds and
compositions are administered to an individual during or &' soon as possiblé a tet e oHSR! of the
symptorfi8¥i&sadministration of the compounds is optionally initiated e first 48 hours of the onset
of the syir#ptanms swithimiihérfirst Gilkonsophdbe angetefthe: yHeptams, erwithin.3.hours.af,the onset of
the sympfame.. the.iniialadmin'sirations ashieved by any. faute practical, such as, for example. an
intravenous injection, a bolus injection, infusion over 5 minutes to a out b ROUTS, & pﬁf, a capstife,
transdertal P 5 RAMSERVERT:- AR the T o batnbimtibrigserebsi I iserdeibmbsddiments, the
compoupigeshsdehibe @tlministerad asdsabnpasisupracticabe-after thp-a0sahata disordsrenaendition
is detecigd QF suspected, and for a length of nine necessary for the treatment of the disorder, such as,
for examp_le, from more than | month to about 3 months. The length of treatment is optionally varied for
each suf)j‘@’é’f{ffﬁsed on known criteria. In exemplary embodiments, the compound or a formulation
containifPdtHgicormpountisiadministeredfanai:igast i 2oweekssdetweensnorertharclimenthite.about 5
years, OffEammese. 1han-hMARHLIA abaULAYSaSH08203%10.50me, embodiments, therapeutic agents
are combined with or utilized in combination with one or more of the following therapeutic agents in
any comBifation: Mu selective inhibitors; PI3K inhibitors; polypeptide kinase C (PK.C7) inhibitors;
famesylffansferase inhibitors: inhibitors ofcotendoplasmic reticulum Ca2+ ATPase; Ca' /calmodulin
(CaM)-depangentpe |M9&M%K'Qﬁﬁ@¢nm&9fy§§}%¥ﬁmﬂé Qﬁ@@ﬂﬂ%‘réﬁﬂ@%’ wnbibiters; PR, viated
(p-phen%lqin%diamine?f;.D.GQQ gtric clodecan-9-y1 xa)nghq enate); PP | (\1;Am_ino-_5-\(4-_ _ ‘

methylpheny 1) 7-(1bub/ By raZolors aSahpUiam ek AEIE T SIfHHA EyARG: (F s Rt iRy
hydroxyYthigeirm distic OBANYDEFO82 ((E)-3-(4-Methylphenyisulfonyl)-2-propenenitrilet: thapsigarg or
RK-682 (3sHexadecanoyl-5-hydroxymethyl-tetronic acid). [00204] immunosuppressants include, by
way, of limiting example, Siroli apamycin), .cyclosporin, FK506, cypermethrin, deltamethrin,
for o RSl TR etohive, et ormcd
cycloph&spRantide &g attivptine hiereaptopdfinecmytophenoteateyand ETY 720 {00206)Akt selective
inhibitors-iaskusielcoywayefaon- imiting 1exarmple.-Shid: ( dbG-aydroxymetbykehiros oSl
2-R-2-0@3%@)/%51360:%@ecylcarbonatek SH-5 (D-3-deoxy-2-0-methyl-myo inositol 1-(R)-2-

methoxy-3-(octaderc§/ oxy) propy! hydrogen phosphate); and SH-6 (D-2,3-dieoxy-mvo inositol 1-(R)-2-
methox§13’5'(bctadecyloxy) prey] hydrogen phosphate). [00206] PI3K inhibitors include, by way of
nomslimititgsexample anbodi¥2940123(2-(4omprphaling)&-phend-dH-1-benzopyran:4:ang): QOUG
(Upstate, Milton Keynes, 200121 (3-phenyl-2-(913-purin-6-ylsulfanylmethyt)-3H-guinazolin-4-one).
[00207] éfé way of non-imiting example, ‘“Briété‘m‘iﬁfnfg?éf‘ “‘?ﬁé{%)"?r’% "'it%’l}‘?%gdct e 18220 (3(3-

emipodiments, a stick comprises a wax, a polymer. a resin, drv solids fused inio a firm mass, and/or fused
crystals. In some embodiments, a 1opical formulation of a MYC fusion polypeptide disclosed herein (c. .
TAT-MYC) is in the form of a styptic pencil {i.c.. a stick prepared by (17 heating crystals until they iose their
35 water of crysiallization and become molten, and (2) pouring the molten crystals into molds and alowing them
t¢ harden). In some embodiments. a topical formulation of @ MY C fusion polypepride disclosed herein (e.eo..
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famidinothio)propy11-1H-indoy1-3-y11-3-( 1-methyl-1H- indoy1-3-y1) maleimide methane sulfonate);
Cia6976 ( 12-(2-cyanoethyl)-6,7,12,13-tetralaydro-13-methyl-5-
0xo0-5H-indolo(2,3-a)pyrrolo(3,4-c)-carbazo le); staurosporin; rottlerin; calphastin C; GF 109203X
(341-(Dimethylaminopropyt)indol-3-y1]-4-(indol-3- 5yhmaleimide hydrochloride); hypericin;
sphingosine: miltefosine: palmitoyl-DL-camitine CI: rottlerin, and 2,2',3,3',4,4'-hexahydroxy- 1,1
'-bipheny1-6,6-dimenthol dimethylether. [00208] By way of non-limiting example, fannesyltransferase
inhibitorstify U744, 832(€C R6E 1A3NBOSS2: 2HC L), comBarasar{SCH 663360k loniatasnih)«{20209] By
way of n@ﬁslﬁﬁﬂﬁﬂﬁy@@%ﬂk@m@%@'QQIHTQQHU&(Q&MQ dependent polypeptide kinase inhibitors

$0includ rox dlh dro ben Iamlno ben20|c acid; KN- _ o
-[N,0- bls(fg€ ISO?; A u Im" n%’/egtﬁyfz%“‘f %éyjf] \pﬁéﬁy‘}ﬁ b@yﬁ%{fﬁéﬁ geRjogeg herein (e

uino nesu ony
(2-[N-(2- ﬁﬁdr&‘ygfhyw]im_iom} of xmi\ wherein the stick comprises a melting base (i.c., a base that softens at body

MmeﬂthoxMBpﬁZz@ﬂe%f@ﬂ)Y@lamm@hNi(éLmQhJQrQs‘é%@W%f%@&ﬂﬂﬂ@@ﬁ%ﬂ%mw& -,%482K [Q0210]
Byllmltlng examp 311 cychn-de inas- roscovijtinc (Selicichb or CYC202 urvalanol A; or

indimbin. Methods of Dosing 5%?}33 1r(ﬁne%t glrﬁ%ﬁ%n P ﬁﬁi]‘lﬁhé‘éﬁ%% BrHdHirhents %Yédé”nt
and/or cé’?ﬁbb%ﬁ“ﬁ%ﬁ*d@étﬁb@@i“h@@%is@a@édﬁm theoprepbration. ofvsscinessfor imiriynizatidhiagainst
pathogens:(@ug:;hepatitishepatitis B: polio; measles, mumps: rubella; diphtheria; pertussis; tetanus;
influenzay, varicella roster virus7'zococcal disease; pneumonia; smallpox; cholera: bubonic plague;

yellow fever; tuberculosis: human apl herein an up-regulation of an immune response would be
benEficiaPfi48hia testrdat T ¥om 8 Bdiriehtcrad atissdbberibedhdrein iSvifcorporateddnto the
formulation ofanvaedine.dn sameiembedimenis.an agentdesatibeshereinisra-vascingadiyvant. In

some eMRGOIMENR. (e MOIME of & YAreie [PUNMIanan Jormeetan, 5 (oM. ARau S B in Aol
5m1l. In some embo iments, the volume of & vaccine formulation for Injec fSn IS re(l)nrﬁ"]tf)a 50U TOU ill to
about 3.3t EsHeERiBdNEHIST IS Tgitmeobt AVAckiienformskiiisr foloisjbtion is fofhT-

MYC).
15 Weound Dressings
{06189] In some embodiments, a MYC fusion polypeptide disclosed herein (e.g., TAT-MYC) is formulated
for administration via & wound dressing. Wound dressings include, but are not limited to gauzes, transparent
film dressings. hydrogels. polyurethane foam dressings, hydrocolloids and alginates.
Dermatological Exciprents
26 [00190] In some embodiments, « MY C fusion polypeptide disclosed herein (c.g., TAT-MYC} is formulated
with a penetration enhancer. Penetration enhancers include. but are not limited to, sodium faury! sulfate,
sodium laurate, polyoxyethylene-20-ceryl ether, faureth-9. sodium dodecylsuifate. dioctyl sodium
sulfosuccinate, polyoxyethylene-9-lauryl ether (PLE], Tween 80, nonyiphenoxypolyethylene (NP-POE),
polysorbates, sodium glveocholate, sodium deoxyeholate, sodium taurocholate, sedinm taurodihydrofusidate,
25 sodium glycodihydrofusidate, ofeic acid, caprylic acid, mono- and di-glveerides, tauric acids, acvicholines,
caprylic acids, acylcarnitines, sodium caprates, EDTA, citric acid. salicylates, DMSO, decylmethyvi sulfoxide,
ethanol, isopropanol, propyiene glyeol, polyethyiene glycol, glycerol, propanediol, and dicthviene ghyeal
monocthyl cther,
[00T91] In some embodiments, a MY C fusion polypeptide disclosed herein (e.g.. TAT-MYC) is formulated
36 with a gelling (or thickening) agent. In some embodiments. a topical formulation disciosed herein further
comprises from 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 disclosed herein is in the range from abous 100 to about 500,006 ¢P. about 100 ¢P 1o about 1,000
P, about 500 ¢P 10 about 1500 ¢P, abour 1000 ¢P 1o about 3000 ¢P, about 2000 ¢P to about 8.000 ¢, about

4,000 ¢P to about 10,006 ¢P, abour 10.000 ¢P to about 50,000 ¢P

ek
A
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about 200 p.110 about 2m1. In some embodiments, the volume of a vaccine formulation for injection is
front about 350 it | to about | ml. In some embodiments, the volume of a vaccine formulation for
injection is about 500 ttl. The volume of the vaccine is determined by the method of administration. In
certain instances, the vaccine is administered as a subcutaneous or intradermal injection. In certain
instances, the vaccine is iSadministered as intramuscular injection. In some embodiments, the vaccine
is administered as | dose. In some embodiments, the vaccine is administered in multiple doses (e.g. in
booster SAbkE3i JaB12)ciinsorete mbedimentsainagent and/orddmpasitiondeserted-hasein is used

in the preparation.ofmedicamentsifor Eh&PrQﬂb‘ML@%‘&@QQ/Or iherapeuig ieaiment gt disprders that
would beh fit, at leas Cﬁ&ﬂ} rom a down-regulation of an immune response (€.g. autoimmune

disorders’ rréfﬁ piPanLt rejec .6%‘32%685‘5?%1“3% S SHBBYIm SISy S A en P afiaTe P B Ostigh
describetitiBreinlis tsedin amethtdrofitreating ecdisordetdeqys hepatitis: A xhepatitis:B; polio;

measles;aumns; cubellasdinhibena; erussis; @@ﬂh&spé%Hﬁﬂ%@d%'&%ﬂ%%@f MU [QIRYArUS;
influenza; men|n}glzjloc]Ioct:ng:calﬁﬁO isease, pneun onia; smaM? fi cholera.; bubonic plague! yellow fever;
tuberculoSis” Ruimah paplomavirus, afi a](%]?fn“éced?)m S TR b ?wmﬁtl‘cﬁ’ﬁb&m&hﬁﬁ‘fﬁﬁfﬁ%‘“ﬂesponse
would bekisficiat fsaid treatmentinisdmadmbedMients canvaigaivaidiotcsompdsiticihdescribed
herein issed. I‘Fh&imaﬂil@a@ﬁmmHﬁy@ﬁélGa@ﬂ%’@ul@@%%‘&ﬁﬁétmﬁﬁh@lf adisarderdhaf ywould
benefit, a&l}%g\st 1Ldpafrt r(%nt amawnmr‘ggyflaatlh ] ¢ L;’mqlrmm ine res ? (e.g. autoimmune disorders,
transplant rejectlon) T00214c] In cértain Instancss wherein the patienta SOREHEH Goed Ratifiprove,
upot the*ddbtdre diseretinthe adivliniseat Bw%@a’ﬁf@géﬁﬂwsemﬁpwmﬁwj&ggmeﬁt hereitiisse,
optionalIyvadm}aiﬁtewdsmhwm@laﬂyuthah&&\}fwe&m{%temmmﬁiﬁ@c@ﬁﬂme;nJWMG@w thrpughout the

duratioti of fhe batien &%Hﬁc rder to ameligrate or otherwise contr Ior limit oms of the
patient's disorder. [00215] Vn e aeétéllw%} fein the Uy‘algﬁg% RIS rof—‘f-'g‘iff:n6}"6El uf\';'JrgrE])Ii e goctor's

dlscret|oﬁ”fl‘(éréiﬂﬁﬂi‘ﬁ’§t?&?ﬁéh\%“ﬁ W&g@ﬁﬁﬁ?@éﬁiﬁﬁbﬁmﬂﬁ‘m@%w h@remcﬁmmﬂy given
continuousiyz@iternaliviebyy the desaunlduigieing pdministersd ds. temperacilyireduesd ardemporarily
SR LS OB ALUG (L B A-aius oyl e ength ol e drig holiday optionally

varies between 2 days and year, including by way o example onl ) ‘“d%"aa S, Léf days, 5 days, 6
days, 7 d85346E dﬁyée‘?ﬁ@ﬁfﬁi?é‘“l?)PﬁX%“Z‘GW@@B%&VS o35 -@63“@995 i ¢ r&é‘;@ F(fdaysa00 days,
120 daysyit50 daysic1:80:aldis;2001day s, 2b0ndays: 280 days; cﬁg&td@y&ﬁz&zd&yﬁn%clmror 365
days. Thg,dose reduction giiring. a drug haliday,inclydes, from 10%6-1009%, includi

example only, 10%, 15%, 0%, 955, 30% gsg/lé r!‘L4((L)H% ‘%é /%[’Q[iL Oéf G 8?‘37‘5/5% ‘”7%6% 809%,
850, 90%%. 6555 PBP 1508 T OO TS 1 ORESBARRE RS- éf%ﬁé*baﬁéht@ﬁhﬁﬁiﬁ%é«!ha% etired, a
maititenancezdoselis atimiriisteed if necessanySubsequently;dhe dosage poithe fraguengy of
admlnlStr@E&%%aﬂg%d%&QH%%%%%:%HQQFQQ ‘?sotﬁl%ﬁ)%ﬂ&oﬁ%(%&ﬁ %\él%ltualﬁﬁt‘nl%gﬁtg‘{e improved

disease, disorder or condition is retained. In some embodiments, patients requiré intermittent
treatmentt F\‘W?E‘””“’t‘térﬁ‘rir‘i BESE SHEH F@&Wf@%éﬁ@’f@ym’ﬁ?ﬁrﬁ}s W?l?lﬂ?i’ﬁ’@ﬁ‘rﬁ%*é’ﬁh%dlments
the agentesewemvhﬁém@n@zdﬁﬁmmmﬁewh aredrauhit gosage foryissuitable iDfersingland
administsation; @t@fﬁ@ﬁ%&@ﬁg%do AnitAasagedermuhe fermulation s divided.intg, unit doses

containin g appro rlate qntltleg (ﬂmn agent or composmon described herein, In some embodiments,

the Unit JOSagE 1511 ThE form 5 2 BaeaGa CERIRINIRG Histpabatty daiibeis Bt i foHtBsb Ay
Non- Iim|ﬁ‘ﬂ@hé§<ammé§dér@ﬁa@ka‘g’édﬁ}talbm@@xﬂa{bwté&tm povidersiraials@hampoulesdmsome

embodiraepts). aqueaumuaps@@@t@m&mm@@m&@% packagedip singlerdose nonJeslasable,,
contalnersi {A tlvel mlél E)Ie -dose reclosable contalners are used, in which ease it is tg/ljplcal to

include a preservaﬁ%‘iln thie Composition: By WAy O XA BIE Sy W‘b"trr@ﬁhl%ffiﬁ?)‘ﬁ’gdfﬁ‘f‘ba“f Y4l injection
are pres&ptelditPimitd68algessm, which include, but are not limited to ampoules, or in multi dose
containers, with an added preservative. 1002181 The daily dosages appropriate for an agent or
compositign described herein are from about 0.01 to 10.0 mg/kg per body weight. In some
embodlrﬁ"éﬁ‘ts_’fh_‘d‘ally dosages appropriate for an agent or composition described herein are from
about 0.0 Y& s kG sk Gy e rfRE IHSoalembe iments nthbodaity: dosag essappropeiate for an
agent oricompasitien-deserbed:heipimiardont-aRou 0.t 4050 meke penbadyueight Iy some

embodimgnts,;the daily, gQi%Q% appropriate for an a mposition described hgrem are from
about OrES t0 2.5 mg/k dg per body weight. in Some em ﬁ%ﬁ ({jﬁgnts %nd\gﬁl ‘H’oécqg}gfeﬁgm Approprate for an
g

agent or EiTpBLitBH destRsBaHE &8 BFe ‘fﬁéﬁ?%éﬂt‘bﬁ?ﬁ@lm@?ﬁgﬁfkéﬁﬁér Wserlyewrsidht Athindicated
daily dosageiin thedargeromiammalpineluding,: butaoblimited te; dumansdsdn.the rangs:front about 0.5
mg to about 100 mg, conveniently administered in djyided doses, including, but not limited to, up to
four times a day or in extended release form. Suitable unit dosage forms 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 considerable excursions
from these 30recommended 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
harain 1iced the dicearder ar condition t0o he treated the mode of adminictratinn the redrliremente of



between LD50 and ED50. An agent or compositions described herein exhibiting high therapeutic
indices is preferred. The data obtained from cell culture assays and animal studies are optionally used
in formulating a range of dosage for use in human. The dosage of such an agent or composition
described herein lies preferably within a range of circulating concentrations that include the ED50 with
minimal toxicity. The dosage optionally varies within this range depending upon the dosage form
employed and the route of administration utilized. EXAMPLES J11100220I The following examples are
for illustratibedpoiposesionty bihd areirondimitiagrembedime pisoiianytmodificationss eguivalents, and
variations,oftheipresent invention are possible in light of the above teachings, therefore, it is to he

understo Wlthl[] the scope o the appended claims, the invention may be practiced other than as
spemﬁca?l)@%ltglicn & A @%"r’ﬁﬁﬁle 7dA§§E Ui S RBOt RSt g@?ﬁlﬂ‘f’ SitiPity of cells

are transférnien withiasre gottaceonstryct o The veportenéonstrict has kLyerunder controhofan:QDC
pfomtewlh%;ﬁﬁllﬁ arediyided: iﬂ@;%@ﬂ%@&%&%‘&g §t<ark%[1qua%6ajm@” Rte:, FAGR WellIS 1y or

admlnlster h%lﬁggg@tgm%lil rpocgleculg The s olecule is incubated with the cells for 6 hours.
The level 0 expressmn‘”mn frhe fliciarase s e erﬁ’nlhg’ﬁ SR GHISPE SRR HhiErdsiEaisy TAgERt< Which

induce tHe20EpFasstal Ehthe lteférise ddnecard validatéchinpd b7 18 E kampié: 2xt@onstiwction of a

TAT- ATY(ﬁdausiaml?@pﬁkd@@ﬂﬂ&&ﬂﬂﬁtim%pam\rT aMX&&D&Z%?& Riasoghp AL NYGMaGxHis was

made by PCR amplification of th regions for human MYC u aforward primer that contains
an in frame Cli\]?efzern”?ﬁlgzj u%?hlﬁgbéllgf i ('ig&}é“rogég%f"t%[oqﬂnlﬂb&r% {8 rgtrQ%&ﬁef ShoaBma et 1
(RICKRRORRR)CHftiratiderse primer that removed the stop codon. The PCR product was then
cloned inte pETIOUR: Topaiinvitrogen:vecior.which includes.a Qﬂ@{mé% Na:epitong and,Bx-histidine

purificatigntag. strain ysed fin. ein et 301002 3113L 2 RE cells were, reated b
Iran.BL-21 Starlu E. Loh stra?rﬂe H(\;/rtifgigné%’ %l&ﬁmlﬁ,& (Eam }I§0|Qa{ ?’Po“‘r’ﬁ%ﬂ §‘T”R“’ aégt‘t’ﬁ 'ells

ovagen),“H7at ¥ptess %P%RPA@“f%‘? NEGNGA, ‘%@AFC@E}NW@H’G Bagoedis cﬂm@nhﬁdmfen and
purificatioretr onoﬁ:ﬁl&ﬂﬁﬁ@p‘ﬁA}Fanxh/ﬁcﬁxhhamsdmafﬁémSdrU&tQ(BJﬂll;RABE&@‘Jﬂ@c%nQiQ fawn on

TB/Amp(CaM.plate Al BTG AyaITIaG An isalated solons, was Haed (o noctlate a o

TB/Amp/Cam starter culture and grown at 3?’& ove]Pr]fl “ﬁdmlcil%er 0 tIigtl,& éﬁé HTSHRTAS lbeulated

with the SAS1°REaT 8L HRE drawilstordh *@DBWE)W@“S%WHP:H&]@E@IW% 0.5mM II3TG at 37C for 3

hrs. 100228} Bhicteriat celistveres pelietedbyneentrifigationand:thecall pelletwasdesuspendsdin lyids

bufferM o, pounds vary depending on the type of co-drug employed, on the specific drug employed. on the disorder

or condition being treated and so forth. In addition, when co-administered with one or more biologically

20 agents, the compound provided herein is optionally administered cither simultancousiy with the bioiogically
agent(s), or sequentially. In certain instances, if administered sequentially, the attending physician will decide
on the appropriate sequence of therapeotic compound described herein in combination with the additional

therapeutic agent.

[08198] The multiple therapeutic agents (at least one of which is a therapeutic compound described herein)

F-2
Lh

are optionally administered m any order or even simultaneousiy. If simultancously, the multiple therapeutic
agents are optionally provided in a single, unified form. or in multiple forms (by way of example only, either
as a single pill or as two separate pilis), In certain instances, one of the therapeutic agents is optionally given
m multiple doses. In other instances, both are optionally given as multiple doses. If not simuhancous, the
uming between the multipie doses is any suitable timing, e.g.. from more than zero weeks to less than four
36 weeks. In some embodiments, the additional therapeutic agent is utilized to achicve remission (partial or
complete) of a cancer, whereupon the therapeutic agent described herein (e.g.. a compound of any one of
Formulas 1-V) s subsequently administered. In addition, the combination methods, compositions and
formulations are not to be fimited 1o the use of only two agents; the usc of multiple therapeutic combinations
arc also envisioned (including two or more therapeutic compounds described herein).
35 [80199] 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 of factors. These factors include the disorder from
47



urea, 100mM Nati3PO4, 10mM Tris pH to 8.0) and lysed at room temperature overnight on a shaker.
The lysate was cleared by centrifugation at 29,000 x g for 30 min and the supernatant was applied to a
nickel nitrilotriacetate affinity column (Qiagen) using gravity flow. The column was washed with 25
volumes of lysis buffer containing 10mM imidazole followed by elution with lysis buffer containing
100mM imidazole. 00226j Protein was concentrated using an Amicon Ultra centrifugal filter device
(10,000 MWCO) and dialyzed in a stepwise fashion into dialysis buffer (50mM NaHjPO4, 5mM Tris pH
7.0, 450mNENGCIB84 Infgiycerok!LomNe BI) Tk dialysis. wentasciolowisicd hotiesan;dialysis, buffer
containing 4 ureaddhaursdn Ruffer with 2M e then 2 brsdn.dialysis buffer.alone, Purity.and size

of protelns ere e verified using SDSPAGE electrophoresis and either coomassie blue’staining or
western Blot With*&Ati-V'S 11:5000: invitrogeni or anti-c-Myc (18-262, 1:2000; Santa Cruz
Biotechndl&dy) lantibo diegs:dimc@0227 PProtwiniconecentsatior: wak:neasuredripy Bradferd proteiniassay

(Sigma) sampatedtaasiandardicurve.sefhoyine sepum-alumin, Example 3 5ifest.of JATMvc
Fusion Pe;r)f:ude on Imlmune Responses [00228i The TA§T MYC fusion peptide is evaluated in vitro as a

regulatoro A TTLne e e oS m,&mm“r’hg? T 4 SRR & Fricb A ik the e
TAT- MY@ffﬁgﬁﬁﬁqﬂe@ﬁMfe}miﬁww eyt r@irmhethbzmtain@d%w;ﬂd GRSEIRollodling fstaining

with CIF Gk, #bg eulthike-dsanalyzad ok Aﬁeﬁaﬁmf&%éﬁmﬂ&%&@f r%ﬂ?n\éé%ﬁuzsl%h? Rfide on
Immune ﬁmupqrn £99229 The TAT-MYC fysion eptldgi_s evaluated in vivo as a r% gulator of an

2 agenis or spaced-a 1 & { Tat
immune response. A mouse 1s immunizad against NPoKE I by Baminsteriny RBRHIC I B Fhouse.

immediatety afefimrmhtiecalbhragasthe smigenahe Ermhwcoﬁ;smxp@pmemsm mimistéred to
the mousaniiwenty-teumbayrs-aiieidhe. immupization 53&&@ﬁ§d¥@lﬁ@@lﬁwm the m@u&%&[ h@xserum is

analyzed. f %%%p ibodies, ﬂgernptlvelydl he.T A;I'i!{\/IYC fusi tide is adml |sugred concurrently with
|mmun|zat|oﬁ or ﬁ?ét:ae &lng | rﬁﬂ?ﬁ'zatfon d)éar]ﬁ]ﬁ & %m‘%‘f%c of T FAT: ‘8% a Vaccine Adiuv

30[0023@&“3!%?ér\ﬁ}i‘ﬂdb@‘é‘H%%@%ﬁﬁﬁﬁ*%ﬁé%’ﬁ%,dea(lfél%U@éﬁdelfé@1Smmhulitii@ld@gign@dcmfa‘ssess
immunolmga'@almemﬂryufﬁklowmgfaﬂmiBésﬁﬁati@ﬂx@fnamﬂﬂﬂiyemauvmhﬂﬁ and. daf Al MY G fusion,
bepfide. g IHERLIGIPANR AR hidetinip M9 giubs. Gioun Wil DE.AATInbEled a7 ifluenza

éscribed heren, wherepn .
vaccine and saline. Group 11 will be ad dministered an inflienza vacaine and ]tﬂ | fusion

peptide. PRRRALPOBjREIRIBOIO I 5o st dadia samrhatBYeE @ﬁ@d@mcpiwws@ mmbmqéemlfde
administeredibydnicamuseular (h)injectionitodindividuaisrecednginiHeRzaavas@iInts known to be

correlated with certain disorders or conditions. In certain embodiments, prophylactic benefit is achieved by
administering a therapeutic compound described herein to an individual whose profiferative disorder (c.g.,
20 cancer) is in remission {e.g., parfial or complete),
100202] In some embodiments, the compounds described herein and combination therapies are administered
before, during or afier the occurrence of a disorder or condition. Timing of administering the composition
containing a compound is optionally varied 1o suit the needs 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 diserders in order 1 prevent the occurrence of the disorder or condition.
In some embodiments, the compounds and compositions are administered to an individual 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 onsct 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 initial administration is achieved by any route practical.
30 such as, for example, an intravenous injeetion, a bolus inlection, infusion over 3 minutes 1o about 5 hours, &
pill. a capsule, ransdermal patch, buccal delivery, and the fike. 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 fength of time necessary for the reatment of the disorder. such
as. for example. from more than 1 month to about 3 months. The fength of frearment is optionaily varied for

5 cach subject based on knowr criteria. In exemplary embodiments, the compound or a formulation containing

A8



Secondan, Objectives 1002331 -To assess the safety and tolerability of a TAT YC fusion peptide
administered byuscular injection to individuals receiving Methodology 1002341 On Day - 0. both Group
| and Group Il are administered a single dose of the same in Subjects are monitored for 2 hours for
negative side-effects 1002351 All individuals in Group | not exhibiting negative side-effects are
administered 70 uL, of saline by IM injection. 00236! All individuals in Group Il not exhibiting negative
side-effects are administered 20 uL of the TATMYC fusion peptide by IM injection. 1002371 Blood is
drawn froim @lhindividuatsioin:Daytountsate-determinedrecorded. [00288) Gnbaya2Qrathindividuals
are challgpgad.with antigens fram.lgvant influenza strains. Blood is drawn for all individuals | hour after
challenge, 6 hours after challenge, 12 hours after challenge, and 24 hours after challenge. T-cell levels
are detefinad BB I P e O UH AP HAT ATV S A A ctiHE A CVERE 1002391 “TRIE will be
a doublexblind{ ¥aridbmize dyplacebecontrolied stidy:ltis designad tonaietmniunolpgisalmemory
following-adpinistration of ardnfluensa vaceing and.a IATMY.C m%%r_p%m%mdgg,gé@l Participants

are dividgggggo}tﬂg groups. Group E!ﬂwill,be_ qdm!nlstered an influenza vaccine an Sa{ﬁﬁe %roup Il
will be admiiSteréd an infiiehza VAELHE A YHE PR RV RIS baptderPhaty Bjemde
100241] Hepsissbibsahelinhimmblagivalieffects RFESTATYCofissior peptidecacministered ropicay 4o
individuaiguggaiving. an nflughza.accing.saeandani ONecdiyes 10924210, a5agss the safety and
o sk B R R B A D Y s argin, or
16 RK-682 (3-Hexadecanoyl-5-hydroxymethvl-tetronic acid).
[00264] Immunosuppressants include, by way of non-limiting example. Sirolimus (rapamycin), cyclosporin,
FK566, cypermethrin, deltamethrin, fenvalerate, tyrphostin 8, methotrexate, piceatannol, genistein,
tacrelimus, rapamicin, cyclophosphamide, azathioprine, mercaptopurine. myvcophenolate, and FTY 720,

[60205] Akt sefective inhibitors include, by way of non-fimiting example, SH4 (11-6-hvdroxymethyl-chiro-

methoxy-3-(octadecyloxy) propyl hvdrogen phosphate); and SH-6 {D-2.3-dieoxy-mvo inositol 1-(R}-2-
methoxy-3-(octadecyloxy) propyl hydrogen phosphate).
1006206] PI3K mhibitors include, by way of non-limiting example, wortmannin: LY 294002 (7-(4-
morpholinyl)-8-phenyl-4H-1-benzopyran-4-one ), D000 (Upstate, Milton Keynes, United Kingdom?}; and

26 D121 (3-phenyl-2-(9H-purin-6-yisulfanylmethyly-3H-quinazolin-4-one).
{00207] By way of non-limiting example. protein kinase C (PKC) inhibitors inchude Ro-318220 (3-71-[3-
{amidinothio)propyl}- 1 H-indoyl-3-y1]-3-( I-methyl- 1B- mdoyl-3-v1) maleimide methane sulfonate): GH6976
(12-{2-cyanoethy[}-6,7,12.13-tetrahydro- 13-methyl-5-ox0-3H-indolo(2 3-a)pyrrolof3 4-¢ )-carbazole):
staurosporin: rottlerin: calphastin C: GF 109203X (3-[1-(Dimethvlaminopropylindol-3-yi}-4-(indol-3-

25 ylimaleimide hydrochloride): hypericin: sphingosine: miltefosine; palmitovi-DL-camitine Cl: rottlerin: and
2,273,374, 4" -hexahydroxy- 1,17 -biphenyl-6.6"-dimentho! dimethylether.
186208] By way of non-limiting example, farmesyltransferase inhibitors include L-744,832 (CagHasN204S-
2HCI}; or Sarasar {SCHG66336 or lonafarnib.
100209] By way of non-limiting example, Ca” /calmodulin (CaM)-dependent polypeptide kinase inhibitors

30 includer 2-hydroxy-5-(2,5-dihydroxybenzylaming) benzoic acid: KN-62 (1-[N,Q-bis(5-isoquinolinesulfonyli-
N-methyi-L- tyrosyl]-4- phenylpiperazine); KN-93 (2-[N-{2-hydroxyethyl}]-N-
(4methoxybenzenesulfonyljamino-N-(4-chlorocinnamyl-N-methylbenzylamine): or staurosporine {AM-
2282).

({60216] By way of non-limiting example, cyclin-dependent kinase inbibitors melude: roscovitine {Selciclib

LA
[

or CYC202); purvalanol A; or indirubin,
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Methodology j00243} On Day = 0, both Group T and Group Il are administerec Subjects are monitored
for 2 hours for negative side-effects. 30[00244] All individuals in Group | not exhibiting negative
side-effec placebo lotion. Individuals are instructed to apply the lotion onto the skin at the site of the
vaccination. 1002451 All individuals in Group Il not exhibiting negative side-effects are given one
application of the TATMYC lotion. Individuals are instructed to apply the lotion onto the skin at the site
of the vaccmatlon [002461 Blood IS drawn from all individuals on Day = I. T-cell counts are determined
] fals are challenged with antigens from relevant influenza

strains. 3@@&@@%@;@5@&@@%@@ M}Ut&f&ﬁr&ml r%agl%u@zhpl&(%%&%ﬂ{?%'ﬁﬁ 18,k Dpurs after

challenge ar;}d gg holgjjrs afger cgallen e TceII levels are determined. Examp e 7 - Effect an RA of an
Agent that Down-REGUIREI NI Brasish B [KPEIRy (}V\?@W@Tﬁ@%éﬂ *I*’B“é%é?%”fﬁe Etedldy-state
trough sérﬂﬁﬁir%me’ﬁtmﬁdﬁsneﬁ anlagent thratctereasestherexpressiohof MY Giasidentified oy a

method gisclosed barejn (hersinatier.nAgent.X .fallowing weekly.subsuianeaus.dasing.in.subiects
with actlve rt!?‘;‘&rp?};[%ﬁ 1?1%{}';}}15 RA}n 1OSeF§0bnq3 Ob ectlves %002491] To assess the safety and
tolerability OFAgent X administeratt Subcutansouen i |r{1‘}d‘i§if| TS RA o R g i an Agent
immunogériehs Gﬁ‘A’@eh’E?X)@GWFFﬁiéFEéTéG ‘éwmeh*ﬁaweéusvlgbwmﬁmdma@m@h@ﬁmamagmnedcamm:e the
effect of Rubsutaneaus: agiministration: @fuﬁ&ﬁ!ﬂ;&%soﬁicﬁ@ﬂuﬂfb|@Vﬁl§&fﬂmmﬁ§mg fACIULAREX Rom
|nd|V|duaJ§0\l/Jvfl% B ppgp 002 This will b bIe bllngorrandom}zed placebg-controlled,

parallel-group, mumé\ﬁe dose stu y(3 [t wil f}m“’éfésfﬁgﬁfe (ljcé{sée%(“stﬁe RN rf/“’%téfé“ﬁ%ﬂ&’ﬁ%gﬂ??n
contentrhisht BHAGeht X FonBwinyg s Bebediesits helminstretiorinisubjectswitloRAfi02 51f Bubjects
will be randemized actosding. io @m@mﬂm@n@memtadmam&aﬁh@%%ﬁbﬁmﬁ il ireceiveieithgr Agent
B O e e
subjects will receive a single IV infusion (I zoaélng ose gen‘it)(l or p ace on tAeit weight
range. Ageht!x 8¢ }&r&e@oé WA e iad milsisterad’ |?1"tr%l‘?/é“r?él9§lyf@@e1l*mmfminfLFteSTmsm’gTaieahﬁrated
constant-ratéinfusionipamp:psiartastasing: Sluhﬂutaﬁ&@}éstisﬁatmanhn/‘mpﬁ%lm%@BLJ:I’LOHV after the
com9'et'gmflmeeé,\{ls'ﬂiyéleﬂcﬁ&hﬁa%(v'&LJ&% CVC%%Q&%8%5'%”%§L%H,I??H§ S Sdoga gf.sgent X or

placebo drawn from a vial or using a pre-filled syringe. Agent X or placebo e admlnlstered by
clinical sty "§1‘tté’%‘fﬁﬁ%é@%@f"bvme‘@ﬁﬁwﬁéﬁe’ﬁd Bilee! Uaf“’tkfegs@rﬁ‘@ﬁ@sé‘&*s the subcutaneous dose
on Day I[foe e2lotaliof i2tsdboutangausin@ttionsaposition described herein is used in the preparation of

medicaments for the prophylactic and/or therapeutic treatment of disorders that would benefit, at feast in part.
from a down-regulation of an immune response (¢.g. autolmmune disorders, transplant rejection).

20 108213} In some embodiments. an agent and/or composition deseribed herein is used in a method of treating &
disorder (e.g. hepatitis A: hepatitis B! polio; measles; mumps; rubella; diphtheria; perussis: weranus:
influenza; varicella zoster virus; rotavirus; influenza; meningococcal disease: pneumontia; smallpox: cholera:
bubonic plague: vellow fever: tuberculosis: human paplomavirus, and a cancer) wherein an up-regulation of
an immune response would be beneficial t said treatment. In some embodiments, an agent and/or

25 composition deseribed herein is used in a method of prophylactic and/or therapeutic treatment of a disorder
that would benefit, ar least 1n part. from a down-regulation of an immune response {e.g. autornmune
disorders, transplam rejection).

[06214] Iy cortain instances wherein the patient’s condition docs not improve, apon the doctor’s discretion the
administration ¢f an agent ot composition described herein is optionally administered chronically, that is, for

36 an extended period of time. including throughout the duration of the patient’s life in order o ameHorate or
otherwise control or Bimit the symptoms of the patient’s disorder,

[00215] 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 18 temporarily reduced or temporarily suspended for s certain length of time (i.c., a “drug

e
i

holiday™). The length of the drug holiday optionally varies between 2 days and | vear, inclading by wav of
example only, 2 days, 3 days, 4 days. 5 days, 6 days, 7 days, T0 days, 12 davs, 15 days. 20 davs. 28 davs, 35
~50-



[00253] Subjects will be monitored for adverse events (AEsthroughout the duration of the study.
Physical 30examinations, vital sign measurements, and clinical laboratory evaluations will be
performed at selected times throughout the study. Blood samples for PK analysis will be collected on
Day 1 prior to and at the end of the IV 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, Myand 76 folleinatustiomof steady-statelGmast dmax)and-AUCTAURMmbere ALV s T2days,

and at stydy, dischatgs: (zl@ab!ﬁ@)n@'&g@ Sanples for, ams%m%m %t mmunageniciny il e ugmained
prior to tlge admyﬁlstra ono paysl 15 and 85. Blood sampﬁes r'the

determinationbe Sbtamed’ prlorté é(\){isﬁh Y1 8 Eg “{8? éi’fjd’ 85710025471 'Slibjects who
completé‘ithehﬁ?ﬁ*mﬁé’éké?m»suﬁé@faneous dosmg of Agent X Jr placebo are eligible to enter into a long

termﬁext@mﬁm (6hTE%,E{WL§MQJ%@¥ﬁLW£\%§Flt@&#(ilhm kb Gethie ArstAase, of Angnt X yill be administered

on Day 85 Num uerJ %u C]E 00?551hB?tween 45 and 72 subjects are to be randomized to study
treatment. Diagrnosis and Criteria for Inciisio 182581 NdH G WEmMER itk 'SaHvRE: R WHS sre Bbove
IS will elfb?diié’ﬂ@r)@armﬁ%ﬁbﬁ Wtﬁiglmumyosﬂbng |Dsmdstomeetithe classificafiosverteria of the

AmericaGaliegaiohRheunalalogy(AGR) (ameary-Amercan Rhgumatism Assesiation (ARAY. for
RA and f@?ﬁg;}v‘%gls&g er. SC%QJ gg%()rgg§5{hc%ye had R% forgitl ast 1 year from the timé of initial
diagnosis. [00257] While preferréd enbodiments of the BreSsr ﬁ\fé‘hﬁﬁﬁnﬁl&{}éi‘f)"é S SIS R ARE
destribet e I B ES todtiage. éwlr@ddm«mefmtﬁmfsumﬁaembemnnstawpmmed by

way of examapieOiytoNismeraus vasialions Changes, anrksubstitutians wilbpew.aceuriathgse,skilled
in the art,without departing from,the invention. It should be un rs! tood that arlous alternatlves to the
embodiments of the mventlor{j described ﬁ‘élreiiﬁ*‘fﬁ"é‘y he emple %ﬁecd TBAL “flcmb“tl]fé’ TR 5t is
intended thBttHETOIGIFInGY ERTHE defirms tHe st of therimasntiorandriaimiethedsand structures
within the:seapesabthese;chaims andddiein equivalentsibe.20aavesaditarekm&-AIMSWHATS
CLAJME!QL'&CR IL@.\, p&’}?}lg&& L}%RJI‘I%J qg gvlﬂll, 18(, %b(?e iteiz( r}'%?ci Ito()nkg(,MdYC‘ C‘Q??\f dgpv% %%E?I\C/IEXHTO[IOQITI}{I) lC[P‘v‘ Way
kypeptide, or a combination thereof, comprising:

of example only, formulations for par{:ntcrdi injection are presented in unit dosage form, which include, but

are not limited to ampoules. or in multi dose containers, with an added preservative.
[00218] The daily dosages appropriate for an agent or composition described herein are from about 4.01 1o

10.0 mg/kg per body weight. In some embodiments, the daily dosages appropriate for an agent or

o

compusition described herein are from about 0.05 10 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 to0 5.0 mg/keg per

body weight. In some embodiments, the daily dosages appropriate for an agent or compasition described

herein are from about 0.25 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 mgy/ ke per body weight

25 Anmdicated daily dosage in the farger mammal, including, but not limited to, humans, is in the rangce from
about 0.5 mg to about 100 mg. conveniently adniinistered in divided doses. including, but not limited to. up
to four times & day or in extended release form. Suitable unit dosage forms for oral administration include
from more than | to 50 mg active ingredient. The foregoing ranges are merely suggestive, as the number of
variables in regard to an individual reatment regime is large, and considerable excursions from these

30 recommended values are not oncommon. Such dosages are optionally altered depending on s number of
variables, not Iimited to the activity of the agent or composition described herein used, the disorder or
condition te 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.
[BO219] Toxicity and therapeutic efficacy of such therapeutic regimens are optionally determined in celt

35 cultures or experimental animals, including, but not limited to, the determination of the LI5S0 (the dose lethal

t¢ 50% of the popuiation) and the ED350 (the dose therapeutically effective in 50% of the nonulationt, The

AT



transporter peptide sequence; ail a MYC sequence; and optionally (c) one or more molecules that link
the transporter peptide sequence and the MYC sequence 2. The peptide of claim I. according to
Formula (I): transporter peptide sequence -MYC sequence. 3. The peptidel. according to Formula OIL
transporter peptide sequence-X-MYC sequence, where -X- is a molecule that links the transporter
peptide sequence and the MYC sequence. 4The peptide of claim I. according to Formula OIL
transporter peptide sequence-X- YC sequence, wherein in X is at least one amino acid. 5. The peptide
of claim Hophereipethecpéptidechas thesfollondfigrsegieticeapeutic index, which is expressed as the ratio
N4RKKRE€Q«E&BRMDE}5@MV€EN%P LA&M&BLLSNM@EII\N’%M?Y}Q!CB%QI%VQEE EXL.E}YYQCQ ugc.deiccs i

FYQQQ%J SEL\[/C})[PE@IIDS pIV\{I%}KF@TLRTPE\L“S,ZS’RRS‘G]_QSP§Y VA _Y]TPF_SLm ODNDG GGGS
FSTADGL EM VTEL TG EBRF VNG SE I BB BB TR T DRSS ESRAKK L i» formulating &
SEECLASYOAARKDSGSPNRPARGHSVEST SSLY:QBESANASECIDPEVATRYPENDSS
SPIGSCASQRSSARSRSSRSK LR STES SRQGSREPHA THEETRATTSSRSEREEQERER BV
VSVEKF\’( _A‘E\GIC]:R% VSG?PSAG H§K{EPHSPL\£LKIZ H SIHQHNYAAPPSTIREKD_Y A
ARRVKL BERU RGN AR e TR NCRATE VEERBRRNECKRSHAIR® o
DclIPELENNERAPK VHCKICATAYILSVQAEEQKLISEEDLLRKRREQLKHKLEQLRK GELNSKLEGICP
IPN PL LG LDSTRTCHHH HH H. 6. A composition that up-regulates the expression of a MYC gene,
and/or he activity of a Myc polypeptide, compri%jgg' l {usion peptide comprising: 30(ii a transporter
peptide sequence: (i) a MYC sequence; and opfmn%{%‘(%'o* ne or more molecules that link the
tran$port@f pdplificf sdtianeeapia e MY Cssguenercandbiapranmatolisgicatiyedocoptaiiey
excipieninddig-eampogitionaf clairm: G;whereir: thespe ptide-dasEpammlain light of the above teachings,
therefore, it is fo be understood that within the scope of the appended claims, the invention may be practiced

other than as specifically described.

15 Example I - Assay Using a Reporter Construct

[60221] A piurality of cells are transformed with a reporter construet. The reporter construct has FLue under
control of an ODC promoter, The cells are divided into 96 aliquots using a standard 96-well plate. Each well
is administered a different small molecule. The small molecule is incubated with the cells for 6 hours. The
level of expression of the luciferase 18 determined using fluorescent microscopy. Agents which induce the

200 expression of the luciferase gene are validated in vitro.

Example 2 - Construction of a TAT-MYC Fusion Peptide
Construction of p-TAT-MYC

[00222] Plasmid pTAT-Myc-V5-6xHis was made by PCR amplification of the coding regions for human

1.2
Lh

MY using a forward primer that contains an in frame N-terminal 9-amino-acid sequence of the TAT protein
transduction domain of HIV-1 (RKKRROQRRR}, and a reverse primer that removed the stop codon. The PCR
product was ther cloned inte pETI01/D-Topo (Invitrogen) vector, which includes a C-terminal V3 epitope
and 6x-histidine purification tag.

Baciterial strain used for protein expression

30 [80223] BL-21 RARE cells were created by transforming BL-2T Star™ E. coli swrain (Invirrogen) with
PRARE (CamR), isolated from BL2T Rosetta cells (Novagen). that express tRNAs for AGG, AGA. AUA.
CUA, CCC, GOGA codons.

FProtein induction and purification

{224 pTAT-Myc-V5-6xHis was transformed into BL21 RARE cells and grown on TB/Amp/Cam plate at

35 37°C overnight. An isolated colony was used 1o inoculate a Sml TB/Amp/Cam starter culture and grown at

'
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transporter peptide sequence -MYC sequence. -57- The ompositof claim 6, wherein the peptide has
Formula (Il): transporter peptide sequence-X-MYC sequence, wherein -X- is a molecule that links the
transporter peptide sequence and the MYC sequence. 9. The composition of claim 6, wherein the
peptide has Formula (11.): transporter peptide sequence-X-MYC sequence, whereinleast one ammo
acid. 10. The composition of claim 6, wherein the peptide has the following sequence:
MRKKRRQRRRMDFFRVVENQQPPATMPLNVSFTNRNYDLDYDSVQPYFYCDEEEN
FYQQQROSELORPAPSE DI MIGEP TR SR SRRBGL SRS YWANGFRRSIAGDNDG» 10 an
GGGSFSTARQEEMMT ELLGERMYNQSHEDPDRETFIKNIIQDCMWSGFSAAAKTV
SEKLAS%%Q@ : *Kpéﬂ;sg'\lPAR%WSVQS-TSE?'?YLQPHS \AASECTDPSVVFPYPLNDSS =~
SPKSCASODSSAFSPSSDE LSS TESEPACSPER I NEET PRI SSUSRERGE DEBE~IH « M
VSVEKRIGAPEKR SESGSPSAGCHSKPPHERPLVEKRCHUSTEIQHNY AARRB TRKDYRA The
AKRVYKIERSMRYL &Qlﬁl\l w&@-&,{ﬁﬁ% SDtEE {},JM K& %EHNM%EB@RBM%& B@EEA!‘J‘ Ruickel
DQWETENN TK,CA\I?K\/EQLKIC TA%%V A?’EQLQLJ EEI% LRKRREQLKHKL ‘%LRK ‘
GELNSKLEGKBIPNPLLEL B8TR HEEE T T RS CompoaitiBh st daiN%e™ firfheP E8Hiptising an
antigenidfriofeficritistiman o dgehie molbty W pathoigen: @ toxoid{ar peptideicd Huceioabicie.
sequenceoaaplysaccharidesaracampinationtherat dhdibe.compesiion of claimvedusther
e e B B e R e

measles ; mumps rubella : theria ; pertussis ;'tetanus ;influénza varicella’zoster virus rotavirus
menithgotsedal ;| prélimbnidie $rbaripuxnt ensiéras: botsnie Hragiruft omwfevier 4Mbercdlosiss ihuman
papillomaviretsyiar combinationsithereef.sis bulibe.composition of.elaimfifurthercomprising ar.
antigenic mojely. AeiGe.2 neanipstis A4 The compasiton, ol.claim &, fermulated fordopicas .

administration. 7515.A method of enhancing an immune response, comprising administering toan
individu a‘méemhéz?eg*z(d)zgqyaéé%g wiadpiotechnology) antibodies.
160227} Protein concentration was measured by Bradford protein assay (Sigma} compared to a standard curve

15 of bovine seram aibumin,

Example 3 — Effect of TAT-Myc Fusion Pepiide on Immune Responses

[00228] The TAT-MYC fusion peptide is evaluated in virro as a reguiator of an immune response. A primary
T-cell activation culture 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 analvzed by FACS.

Exampie 4 - Effect of TAT-Myc Fusion Peptide on Immune Responses

[60229} The TAT-MYC fusion peptide is evaluated in vivo as a regulator of an immune response. A mouse is
immunized against NP-KHL by administering NP-KHL to the mouse. Immediately after immunization

25 aganst the antigen, the TAT-MYC fusion peptide is administered to the mouse. Twenty-four hours after the
mmmunization serum is taken from the mouse. The serum is analyzed for antibodies. Alternatively, the TAT-

MY C fusion peptide is administered concurrently with immunization, or preceding immunization.

Lxample 5 — Fffect of IM TAT-MYC as g Vaccine Adiuvant

30 {00230} This will be a double-blind, randomized, placebo-controlled study. It is designed 1o assess
mununological memory following administration of an influenza vaccine and a TAT-MYC fusion peptide.
[08231] Participants are divided mto two groups. Group 1 will be administered an influenza vaccine and
satine. Group 11 will be administered an influenza vaceine and the TAT-MYC fusion pepfide.

Frimary Objeciive

Lad
(w33

[80232] To assess the immunoclogical effects of a TAT-MYC fusion peptide administered by intramuscular
{IM} injection to individuals receiving an influenza vaccine.

.53,



(b) a fusion peptide comprising: (i) a transporter peptide sequence; 30(ii) a MYC sequence; and
optionally (iif) one or more molecules that link the transporter peptide sequence and the MYC
sequence. 16.The method of claim 15, wherein the peptide has Formula (1): transporter peptide
sequence -1)./Bill sequence. The method of claim 15, wherein the peptide has Formula (lI): transporter
peptide sequence-X-MYC sequence, wherein Xmolecule that links the transporter peptide sequence
and the MYC sequence. -58- The method of claim 15, wherein the peptide has Formula (11):
transporterpeptide/seguence-X-MYC sequence, whein X is at least one amino acid. The method of
claim IS, jphssein the peplidehag.the following $ed4enes: fqion peptide administered by intrgmuscular
VIRKI<RRORRRNIDFFRYVENQQPPAIMPLNVSFTNRNYOL DD SVOPIEES U SELER
FYQQQ 'EEB&E&H%&%@RE@E@&W&%RlzseLCSPSYVAVTPFSLRGDNDG
GGGSFSTADOKREMVTELLGGDMVNQSFICDPDDETFIKNIIQDCWAISGFISAAAKLY
SEKEASN@AABKDSGSRINRARGHEMCST S SLYLORLSAAASECIDRSYVEMIENDSS . cine.
SPFCS(F3§A TD(S§AFSP%&;&SSTESSPQGgEERL}(EHEETPPI | SSDSEEEQEDEEDDV 16
X'SVEKROAPGKREE STEPEAGEHSKITHSE Vi KEEEIVSTHQFINVAAPPSTRICDYPA
AICRVKIHSFRVIRDISNNRIKCTS PR SSIHTEE NIRRT ERQRRNELKIRSERALR ne by 1M
DQIPELENNEHCAPKVVILKICATAYILSVQAEEQKLISEEDLLRKRREQLICHICLEQLRK
GELNSIS#,&Q&?P{&I}\&R%&%@Q I}I{?TﬁbﬁHf—lH{ 20 Ihqm th d of claim 15, rwherein the vaccine is
selected from the group consisting of RepattsafEUAcaNs Ssgatiie SRR belio Ve ding:
meaSles Vadécihaonmapfigs dbtinsciabella vaccine; diphtheria vaccine; pertussis vaccine: tetanus
vaccine; iefserzaomacaine: vancallazosialvirus.yaccine olavirus Vassing. Meninggeggcal vaccine:
pneumonj ine; smallpex vaccine: cholera vaccine; bubonic plague vaccine; yellow fever vaccine;
tuberculgés}?sz\ﬁ\?gggﬁéﬁ; r%%’lné}"ﬁ ‘6\‘"3‘5 6‘#&\7&%@%&%%6&%‘ éancer ?/rglccri' =0t EOHIBTAATERS tHardsr. 21.
The metHBe b CI&HIE5 Spet Sivtatcy shedirreistduminigte reel Ibeaforts, afteratw simithanend 24

hours after challenge. T-cell levels are determined.

13

Example 6 — Effect of Topical TAT-MY( as a Vaccine Adivvant

[60239] This will be a doubie-blind, randomized, placebo-controlled study. Tt is designed 1o assess
immunological memory following administration of an influenza vaccine and 2 TAT-MYC fusion peptide.
00246} Participams are divided into two groups. Group | will be administered an infloenza vaceine and

20 saline. Group 1T will be adminisiered an influenza vaccine and the TAT-MYC fusion peptide,
Primary Cbjective
[60241} To assess the immunological effects of a TAT-MYC fusion peptide administersd topically to
individuals receiving an influenza vaccine.

Secondary Objectives

25 106242] *To assess the safety and folerability of a TAT-MYC fusion peptide administered topically 1o
individuals receiving an influenza vaceine.
Methodology
{60243 On Day = U, both Group 1 and Group 11 are administered a single dose of the same influenza vaceine.
Subjects are menitored for 2 hours for negative side-effects.

3

[00244] All individuals in Group 1 not exhibiting negative side-effects are given one application of the
placebo lotion. Individuals are instructed 1o apply the lotion ome the skin at the site of the vaceination.
108245} All individuals in Group 11 not exhibiting negative side-effects are given one application of the TAT-
MY C Jotion. Individuals are instructed to apply the jotion onto the skin at the site of the vaccination.

[60246] Blood is drawn from all individuals on Day = 1. T-cell counts are determined and recorded.



agent that increases the nucleic concentration of a Myc polypeptide. 36824705.txt SEQUENCE
LISTING <110> TAIGA BIOTECHNOLOGIES, INC. 120> MODULATORS OF MYC, METHODS OF
USING THE SAME, AND METHODS OF IDENTIFYING AGENTS THAT MODULATE MYG 0>
36824-705.201 <140> 12/550,166 <141> 2009-08-28 <150> 61/092,708 151> 2008-08-28 <160> 6
<170> Patentln version 3.5 <210> 1 211> 459 <212> PRT <213> HOMO sapiens <400> 1 Met Asp
Phe Phe Arg Val Val Glu Asn Gin Gin Pro Pro Ala Thr met 151015 Pro Leu Asn Val Ser Phe Thr Asn
Arg Asn IYEEEP ey ASP. Tyrndispduals are chalienged with antigens from relevant influenza strains. Blood is

LA

1

R

(8}
¥l

drawn for all individuals | hour after challenge, 6 hours after challenge, 12 hours after chalienge, and 24

hours after challenge. T-cell levels are determined.

Lxample 7 - Effect on RA of an Agent that Down-Regulates MYC Expression

Primary Objective

{00248] To assess the steady-state trough serum concentrations of an agent that dereases the expression of
MY C as identified by a method disclosed herein (hereinafer, “Agent X7) following weekly subcutaneous
dosing in subjects with active rheumatoid arthritis {RA ).

Secondary Ohjectives

[60249] +To assess the safety and tolerability of Agent X administered subcutaneously to individuals with
RA; to assess the immmunogenicity of Agent X administered subcutancously in individuals with RA: and to
gxamine the effect of subcutancous administration of A gent X on serum levels of rheumatoid factor (RF) in
individuals with RA.

Methodology

[#0256] This will be a double-blind, randomized, placebo-controlled. parailel-group, muokiple-dose study. It
will be designed o assess the steady-state trough serum concentrations of Agent X following subcuancous
administration in subjects with RA,

00251} Subjects will be randomized according 10 a computer generated randomization scheme. ina 2-1 ratio,
to receive either Agent X or placebo in 1 of 5 parallel groups based on body weight obtamed at a screening
VISIL,

(80252} On Day 1, subjects will receive a single 1V infusion (loading dose) of Agent X or nlaceho, based on
their weight range. Agent X or placebo will be administered intravenously over - 30 minutes using @
calibrated, constant-rate infusion pump prior to starting subcutaneous treatment. Approximately | hour afrer
the completion of the IV infusion. subjects will receive their assigned subcutancous dose of Agemt X or
placebo drawn from a vial or using a pre-filled syringe. Agent X or placebo will be administered by chmigal
study site staff weekly by the subcutancous route, at the same dose as the subcutancous dose on Day 1t fora
total of 12 subcutancous injections.

[00253] Subjects will be monitored for adverse cvents {AEs) throughout the duration of the study. Physical
cxaminations, vital sign measurements, and clinical laboratory evaluations will be performed at selected
times throughout the study, Blood samples for PK analysis will be collected on Day I prior to and ar the end
of the IV infusion. In addition, blood samples will be collected prior 1o each weekiy SC dose of agent X on
Days 8, 13, 22, 29, 36, 43, 30, 57, 64, 71, and 7K 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 £5). Blood samples for assessment
of immunogenicity will be obtained prier to the administration of agent X on Days 1, 15,29, 43, 57, 71, and

..:_3:\-



202530 Ser Val Gin Pro Tyr Phe Tyr Cys Asp Glu Glu Glu Asn Phe Tyr Gin 2- 4045 Gin Gin Gin Gin
Ser Glu Lew Gin Pro Pro Ala Pro Ser Giu Asp lle 505560 Trp Lys Lys Phe Glu Leu Leu Pro Thr Pro
Pro Leu Ser Pro Ser Arg 65707580 Ara Ser Gly Leu Cys Ser Pro Ser Tyr val Ala Val Thr Pro Phe Ser
859095 Leu Arg Gly Asp Asn Asp Gly Gly Gly Gly Ser Phe Ser Thr Ala Asp 100105110 Gin Leu Glu
met val Thr Glu Leu Leu Gly Gly Asp met Val Asn Gin 115120125 Ser Phe lle Cys Asp Pro Asp Asp
GL Thr Phe lle Lys Asn lle lle 130135140 lle Gin Asp Cys Met Trp Ser Gly Phe Ser Ala Ala Ala Lys
Leu Val 451504 55166 GethGigitrysnkew A& SetlTyr GinnAdadda Mgy Asp,SersGly, Sers165470175

L

24

85

[66254] Subjects who complete the 12 weeks of subcutancous dosing of Agent X or placebo are eligible o
enter mto & long term extension (LTE). For subjects who entered the LTE. the first dose of Agent X will be
administered on Dav 85,

Number of Subjects

[00255] Between 48 and 72 subjects are 10 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
must meet the classification eriteria of the American College of Rheumatology (ACR )} ( formerly American
Rheumatism Association (ARA)). for RA and had active disorder, Subjects must have had RA for at least |

vear from the time of initial diagnosis.

[00257] While preferred embodiments of the present invention have been shown and described herein, i will
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. [t should be understood that various alternatives to the embodiments of the invention deseribed
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

covered thereby,



36824705.txt Pro ASn Pro Ala Arg Gly His Ser Val Cys Ser Thr Ser Ser Leo Tyr 180185190 Leu Gin
Asp Leo Ser Ala Ala Ala Ser Glu Cys lle Asp Pro Ser Val 19520020 Val Phe Pro Tyr Pro Leo Asn Asp
Ser Ser Ser Pro Lys Ser Cys Ala 210215220 Ser Gin Asp Ser Ser Ala Phe Ser Pro Ser Ser Asp Ser
Leo Leo Ser 225230235240 Ser Thr Glu Ser Ser Pro Gin Gly Ser Pro Glu Pro Leo Val Leo His
245250255 Glu Giu Thr Pro Pro Thr Thr Ser Ser Asp Ser Giu Giu Giu Gin Glu 260265270 Asp Glu Glu
Glu lle Asp Val val Ser val Glu Lys Arg Gin Ala Pro 275280285 Gly Lys Ara Ser Glu Ser Gly Ser Pro
Ser Ala Gly Gly HisLys 290295300 Pro Pro His S&rfRrtLeo Val Leu Lys Arg Cys His val Ser Thr His

WHAT IS CLAIMED IS:

L A peptide that up-regulates the expression of a MYC gene, the activity of a Mye polypeptide. ora
3 combination thereof, comprising:
{a} a transporter peptide sequence;
{b) a MY sequence; and optionally

{¢} one or more molecules that link the transporter peptide sequence and the MY C sequence

2 The peptide of claim I, according to Formula (1)
14 transporier peptide sequence -MYC sequence.
3. The peptide of ¢claim }. according to Formula (1T

transporier peptide sequence-X-MYC sequence,
wherein - X- 1s a molecule that links the transporter peptide sequence and the MY C sequence.
4. The peptide of claim |, according to Formula (11}
i3 transporter peptide sequence-X-MY C sequence,
wherem in X 18 at {east ong aminoe acid.,

5 The peptide of claim ], wherein the peptide has the following sequence:
MREKKRRORRRMODFFRVVENQQPPATMPLNVSFTNRNYDLDYDSVOQPYFYCDEREN
FYQOQOOQQSELOPPAPSEDIWRKFELLPTPPLSPSRRSGLOSPSY VAVTPFSLRGDNDG

20 GOGGSFSTADQLEMVTELLGGDMVNQSFICDPDDETFIKNINIODCMWSGFSAAARLY

SEKLASYQAARKDSGSPNPARGHSVOSTSSLYLODLSAAASECIDPSVVFPYPLNDSS

SPKSCASQODSSAFSPSSDSLLSSTESSPOQGSPEPLVLHEETPPTTSSDSEEEQEDEEEIDV

VSVEKROQAPGKRSESGSPSAGGHSKPPHSPLVLKRCHVSTHQHNYAAPPSTRKDYPA

AKRVKLDSVRVLRQISNNRKCTSPRSSDTEENVKRRTHNVLERQRRNELKRSFFALR

DOQIPELENNERKAPKVVILKKATAYILSVOAEEQKLISEEDLLRKRREQLKHKLEQLRE

GELNSKLEGKPIPNPLLGLDSTRTGHHHHHH.

| ]
A1

6. A composition that up-regulates the expression of a MYC gene, and/or the activity of a Mye
polypeptide, comprising:
{a} a fusion peptide comprising:
34 (1} a transporter peptide sequence;
(1) a MY C sequence; and optionally
(1) one or more molecules that link the ransporter peptide sequence and the MY C sequence:
and

(b} a pharmacologically-scceptable exciptont.

Lit
A3

]

The composition of claim 6, wherein the peptide has Formula {7}

wansporter peptide sequence -MYC sequence.
-57-



305310315320 Gin His Asn Tyr Ala Ala Pro Pro Ser Thr Arg Lys Asp Tyr Pro Ala 325330335 Ala Lys
Arg Val Lys Leo Asp Ser Val Arg Val Leo Arg Gin lle ser 340345350 Asn Asn Arg Lys Cys Thr Ser Pro
Arg Ser Ser Asp Thr Gbu Glu Asn 355360365 val Lys Arg Arg Thr His Asn val Leo Giu Arg GIn Arg r
Asn Glo 370375380 Leo Lys Arg SET Phe Phe Ala Leu ATg. Asp Gin lle Pro Glu Leo Glu
385390395400 Asn Asn Glu Lys Ala Pro Lys val Val lle Leo Lys Lys Ala Thr Ala 405410415 Tyr lle
Leo SEE val Gin Ala Glu Glu Gin Lys Leo lle Ser Glu Glu 420425430 Asp Leu Leo Arg Lys Arg Arg
Glu Gin l%eo LySTHisokyssiren Gltitind 35440445 36824£0G dxda (11

trangporter peptide sequence-X-MYC sequence,
wherein -X- 15 a molecule that links the transporter peptide sequence and the MY C sequence.
4. The composition of claim 6, wherein the peptide has Formula (1)
3 transporter peptide sequence-X-MYC sequence,

wherein in X is at least one amino acid,

14 The composttion of claim 6, wherein the peptde has the foliowing sequence:
MRKKRRQRRRMDFFRVVENQOPPATMPLNVSFTNRNYDLDYDSVOQPYFYCDEEEN
FYQQOQOQQSELQPPAPSEDIWKKFELLPTPPLSPSRRSGLCSPSYVAVTPESLRGDNDG

10 GGGSFSTADQLEMVTELLGGDMVNQSFICDPDDETFIKNIHQDOMWSGFSAAAKLY
SEKLASY QAARKDSGSPNPARGHSVCSTSSLYLODLSAAASECIDPSVVFPYPLNDSS
SPRSCASQDSSAFSPSSDSLLSSTESSPOQGSPEPLVLHEETPPTTSSDSEEEQEDEEEIDY
VSVEKRQAPGKRSESGSPSAGGHSKPPHSPLVLKRCHVSTHOHNYAAPPSTREKD Y PA
AKRVKLDSVRVLRQISNNRKCTSPRSSDTEENVKRRTHNVLERQRRNELKRSFEALR

15 DOIPELENNEKAPKVVILKKATAYILSVQAEEQKLISEEDLLRKRREQLKHKLEQLREK
GELNSKLEGKPIPNPLLGLDSTRTGHHHHHH.

(R The composition of claim 6, further comprising an antigenic moiety, wherein the antigenic moiety is
a pathogen, a toxoid, a peptide, & nucleic acid sequence, & polysaccharide, or a combination thereof,
12 The compuosition of claim 6, further comprising an antigenic moiety derived from a pathogen selected

26 fromu hepatitis A ; hepatitis B ; polio ; measles ; mumps ; rubella : diphtheria ; pertussis ; tetanus ; influenza -

varieella zoster virus : rotavirus | meningococeal | pnevmonia : smalipox : cholera ; bubonic plague: vellow

fever : tuberculosis  human papillomavirus; or combinations thereof,

I3 The composition of claim 6, further comprising an antigenic moiety derived a neoplastic cell.
14. The composition of claim 6, formulated for wpical administration,

2518, A method of enhancing an immune response, comprising administering to an individual in need
thereof:

{a) a vaccine, and
(k) a fusion peptide comprising:
{1) a transporter peptide sequence;
30 (1) a MYC sequence; and optionally
(111} onc or more molecules that hink the transporter peptide sequence and the MY C sequence.
16. The method of claim 15, wherein the peptide has Formula (3);
transporter peptide sequence -MYC sequence.

17. The method of claim 135, wherein the peptide has Formuia (113

LR
il

transporter peptide sequence-X-MY(C sequence,
wherein -X- is @ molecule that links the wransporter peptide sequence and the MYC sequence.
S5%.



Leu Arg Lys Gly Glu Leu Asn Ser Lys Leu Glu 450455 <210> 2 492 PRT <71rrificial Sequence <220>
<223> Descrip on of Anti poiypeptide ial Sequence: Synthetic <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 Giu Glu Glu Asn Phe Tyr Gin Gin Gin Gin Gin Ser Giu 505560

18 The method of claim 15, wherein the peptide has Formula (11):

transporter peptide sequence-X-MYC sequence.

wherein in X 1s at keast one amino acid.

. The method of claim 15, wherein the peptide has the following sequence:
MRKKRROQRRRMDFFRVVENQOPPATMPLNVSFINRNYDLDYDSVOPYFYCDEEEN
FYQQQOQSELQPPAPSEDIWKKFELLPTPPLSPSRRSGLCSPSYVAVTPESLRGDNDG
GGGSFSTADQLEMVTELLGGDMVNQSFICDPDDETFIKNINQDCMWSGESAAAKLVY
SEKLASYQAARKDSGSPNPARGHSVCSTSSLYLQDLSAAASECIDPSVVEPYPLNDSS
SPKSCASQDSSAFSPSSDSLLSSTESSPQGSPEPLVLHEETPPTTSSDSEEEQEDEEEIDV

H VSVERKRQAPGRKRSESGSPSAGGHSKPPHSPLVLKRCHVSTHQHNYAAPPSTREDYPA

AKRVKLDSVRVLRQISNNRKCTSPRSSDTEENVKRRTHNVLERQRRNELKRSFFALR
DOQIPELENNEKAPKVVILKKATAYILSVOAEEQKILISEEDLLRKRREQLKHKLEQLRK
GELNSKLEGKPIPNPLLGLDSTRTGHHHHHE.

LA

20, The method of claim 15, wherein the vaceine is selected from the group consisting of: hepatitis A

15 waceine: hepatitis B vaceine: polio vaccine; measles vaceine: mumps vaceine: rubelia vaccine; diphtheria
vaceng; pertussis vaceine: tetanus vaccine: influenza vaccine: varicella zoster virus vaceine: rotavirus
vaceine: meningococcal vaceine; pneumonia vaccine; smallpox vaccine: cholera vaceine: bubonic plague
vaccine; vellow fever vaceine; wberculosis vaceine: human paplomavirus vaceine: a cancer vaceine: or
combinations thereof.

20 21, The method of clamm 15, wherein the vaccine 15 administered before, after, or simultaneously with the

agent that increases the nucicic concentation of a Mye polypeptide.



Leu Gin Pro Pro Ala Pro Ser Glu Asp lle Trp Lys Lys Phe Giu Leu 65707580 Leu Pro Thr Pro Pro Leu
Ser Pro Ser Arg Arg Ser Giy Leu Cys Ser 859095 Pro Ser Tyr val Ala val Thr Pro Phe Ser Leu Arg Gly
Asp Asn Asp 100105110 Gly Gly Gly Gly Ser Phe Ser Thr Ala Asp Gin Leu Glu met Val Thr
115120125 Glu Leu Leu Gly Giy Asp Met val Asn Gin Ser Phe lle Cys Asp Pro 130135140 Asp Asp
Giu Thr Phe lle Lys Asn lle lle lie Gin Asp Cy$#aet Tiptt45150155160 Ser Gly Phe Ser Ala Ala Ala
Lys Leu Val Ser Giu Lys Leu Ala Ser 165170775 TyF Gii'Ala Ala Arg Lys Asp Ser Gly Ser Pro Asn Pro
Ala ArgiGly 118028519 EHisGervat Lyssger Thr Ser Ser Leu Tyr Leu Gin Asp Leu Ser Ala 195200205

<120> MODULATORS OF MYC, METHODS OF USING THE SAME, AND METHODS OF
IDENTIFYING AGENTS THAT MODULATE MYC

<130> 36B24-705.201

<140> 12/550,166
<3141> 2009-08-28

<15C> 61/092,708
<151> 2008-08-28

<160> 6
«<170> PatentIn version 3.5

<210 1

«<211> 459

«21Z» PRT

<213> Homo sapiens

<400 1
Met Asp Phe Phe Arg val val Glu Asn GIn GIn Pro Pro Ala Thr Met
1 5 10 158

Pro Leu Asn val Ser Phe Thr Asn Arg Asn Tyr ASp Leu Asp Tyr Asp

20 25 30
Ser val Gln Pro Tyr Phe Tyr Cys asp Glu Glu Glu Asn Phe Tyr Cln
33 40 43 ’
Gin gén GIn Gin Ser Glu Leu GIn Pro Pro Ala Pro Ser Glu asp Ile
5 5% ' &0

Trp Lys Lys Phe Glu Leu Leu Pro Thr Pro ©ro Leu Ser Pro Ser Arg
&5 70 75 80

Arg Ser Gly Leu gys ser Pro Ser Tyr val Ala val Thr pPro phe ser
> 90 95

0
3

Leu Arg Gly Asp Asn Asp Gly Gly Glv Gly Ser Phe Ser Thr ala Asp
100 105 110

Gin Ley Gig Met val Thr Glu Leu Leu Gly Gly Asp Met val Asn Gln
115 120 125

Ser Phe Tle Cys Asp Pro Asp Asp Glu Thr Phe Ile Lys Asn Ile Ile
130 135 140

& GIn Asp Cys Met Trp Ser Gly phe Ser Ala alz Ala Lys Leu val
5 150 155 180

Ser Glu Lys Ley A?g ser Tyr Gin Ala Ala Arg Lys Asp Ser Gly Ser
155 17¢ 175

Page 1



36824705.txt 210215220 Asn Asp Ser Ser Ser Pro Lys Ser Cys Ala Ser Gin Asp Ser Ser Ala
230235240 Phe SeT Pro Ser Ser Asp Ser Leo Leo Ser Ser Thr Glu Ser Ser Pro 245250255 Gin Gly
Ser Pro Glu Pro Leo Val Leo His Glu aiu Thr Pro Pro Thr 260265270 Tr Ser 5er Asp Ser Glu Glu Glu
Gin Glu Asp Glu Giu Giu lle Asp 275280285 Val Val Ser Val Giu Lys Arg Gin Ala Pro sly Lys Arg Ser
Glu Ser 290295300 Gly Ser Pro Ser Ala Gly gk Hig SekLys Pro Pro His Ser Pro Leo 305310315320
Val Leo Lys Ary Cy s His Val 5cr Thr His Gin His Asn Tyﬁ\Ala Ala 325330335 Pro Pro Ser Thr Arg Lys

Asp TyP Pro"Ald %Iéglgyéiﬁrg‘s val Vs B&b %’ 39}535%% SerVakgkg'val Léb Arg Gin lle Ser Asn Asn
Arg Lys Cys Thr

Leu Gln Asp Leu Ser Ala ala Ala Ser Glu Cys Ile asp Pro Ser val

195 200 205
val Phe Pro Tyr Pro Leu AsSn ASp Ser Seér Ser Pro Lys Ser Cys ala
210 2158 220
Ser Glin Asp Ser Ser Ala Phe Ser Pro Ser Ser Asp Ser Leu Leu Ser
225 230 235 240

Ser Thr Glu Ser Ser Pro Gln Gly Ser Pro Glu Pro Leu vadl Leu His
245 250 255

Glu Giu Thr Pro BPro Thr Thr Ser Ser Asp Ser Glu Shu Glu Glin Glu
260 265 270

Asp Glu Glu Glu ITe asp val val Ser val Glu Lys Arg Gin Ala Pro
275 280 285

Gly Lys Arg Ser Glu Ser Gly Ser Pro Ser Ala Gly &lv His Ser Lys
290 295 360

Pro Pro His Ser Pro beu val Leu Lys Arg Cvs His val Ser Thr Hisg
305 310 3

Gln His Asn Tyr ala Ala Pro Pro Ser Thr Arg Lvs Asp Tyvr Pro Ala
325 336 335

Ala Lys Arg val Lys Leu Asp Ser val arg val teu Arg GIn Ile Ser
340 345 350

ASn AShH

et B

L2 e 3
LD
-
g
%)
[l
B
1%

Thr Ser Pro arg Ser Ser asp Thr Glu Glu Asn
360 365

val Lys Arg Arg Thr His Asn val Leu Glu Arg Gln Arg Arg Asn Glu

3270 375 380
Leu Lys Arg Ser Phe Phe ala Leu Arg Asp Glin Ile Pro Glu Leu Glu
385 390 395 460
Asn Asn Giu Lys Ala Pro Lys val val Ile feu Lys tys Ala Thr ala
405 210 415

Tyr Ile Leu Ser val Gin ala Glu Glu Gin Lys Leu Ile Ser Glu Glu
420 425 430

ASD Leu Leu Arg Lvs Arg Arg Glu Gln Leu Lys His Lvs Leu Glu Gin
435 440 445

Page 2



353360365 Ser Pro Arg Ser Ser Asp Thr Glu Glu Asn val Lys Arg Aro Thr His 370375380 Asn val Leo
Glu Arg Gin Arg Arg Asn Glu Leu Lys Arg Ser Phe Phe 385390395400 Leo Arg Asp Gin lle Pro Giu
Leo Glu Asn Asn Giu Lys Ala Pro 405410415 Lys Val Val lle Leo Lys Lys Ala Thr Ala Tyr lle Leo Ser
Val Gin 420425430 Ala Giu Giu Gin Lys Leo lle Ser GIuASp Leo Leo Arg Lys Arg 435440445 Arg Glu
Gin Leo Lys His Lys Le 450455 Giu Gin LeosAga 455G Glu Leo 460 Asn Ser Lys Leo Glu sly Lys

r Thr Arg Thr GiyHisHsHsHisHsHis Page
Pro I, 9 ASDRQ Fa 29 Gl eo 465470475450 Asp Ser Thr Arg Thr Gy g
430

455

<210> 7

<21ix 492

<21Z2> PRT

<213> artificial Sequence

<2 20>
<223> Description of Artificial Seguence: Synthetic
polypeptide
<400> 2
Met Arg Lys Lys Arg Arg Gin Arg Arg Arg met Asp Phe Phe Arg val
1 5 10 15

val Glu Aasn Gln Gin Pro Pro Ala Thr Met Pro Leu Ask Val Ser phe
20 25 30

Thr Asn Arg Asn Tyr Asp Leu Asp Tyr Asp Ser val Gln Pro Tyr Phe
35 49 45

Tyr Cys Asp Glu GTu u Asn Phe Tyr &ln Gln GiIn Gin GIn Ser Glu

(4]

Leu Gin Pro Pro Ala Pro Ser Glu Asp Ile Trp Lys Lys Phe Glu Leu
65 70 75 80

Leu Pro Thr Pro Pro Leu Ser Pro Ser Arg Arg Ser Gly Leu Cys Ser
&5 90 95

Pro Ser Tyr val ala val Thr pro Phe Ser Leu Arg Gly ASp Asn Asp
100 165 118

Gly Gly Gly Gly Ser Phe Ser Thr Ala Asp Gin Leu Glu Met val Thr

G
115 120 125

Glu Leu Leu 61y 61y Asp Met val Asn Gln Ser phe Ile Cys Asp Pro

130 138 140
Asp Asp Glu Thr Phe Ile Lys Asn Ile Tle Ile Gin Asp Cys mMet Trp
145 150 155 160

Ser Gly Phe Ser Ala a

1 D}

a tys teu val Ser ¢lu Lys Leu Ala sSer
Y aE
175

3
(7} el

Tyr Gln Ala Ala Arg Lys Asp Ser Glv Ser Pro Asn Pro ala Arg Gly
1BS

His Ser val Cys Ser Thr $er Ser Leu Tyr Leu Gln A
185 200 2

Ala Ala Ser ¢lu Cys Ile Asp Pro Ser val val Phe Pro Tyr Pro Lau
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36824705. Ix: 485490 <210> 3 <211> 6 <212> PRT <313> Atrtificial Sequence <220> <223>
Description of A 6xHis tag :a, iicta Sequence: Synthetic <400> 3 His His His His His His 5 <210> 4
<211> 14 <212> PRT <213> Artificial Sequence <220> <223> Description of Art. peptide

36824705 . txt
216 215 220

ASn ASp Ser Ser Ser Pro Lys Ser Cys Ala Ser Gin Asp Ser Ser aAla
225 230 235 240

phe Ser Pro Ser Ser Asp Ser Leu Leau Ser Ser Thr Glu Ser Ser Pro
245 250 25

Gin Gly Ser Pro Glu Pro Leu val Leu His Glu Giu Thr Pro Pro Thr
260 265 270

Thr ser Ser Asp Ser Glu Glu Glu Gin Glu Asp Glu

Glu Ile Asp
275 280

0
00 —i
W o

val val ser val Gliu Lys Arg Gin Ala Pro Gly Lys Arg Ser Glu ser
290 295 300

Gly Ser pro Ser Ala Gly Gly His %er Lys Pro Pro His Ser Pro Leu
305 310 315 320

val Lee LyS Arg Cys His val Ser Thr His Glin His Asn Tyr ala Ala
325 330 335

Pro Pro Ser Thr Arg Lys Asp Tyr Pro Ala Ala Lys Arg val Lys Leu
340 345 350

Asp Ser val Arg val Leu arg Gln Ile Ser Asn Asn Arg Lvs Cys Thr
35 : 360 363

[0a)

Ser Pro Arg Ser Ser asp Thr Glu Glu Asn val Lys Arg Arg Thr His
370 75 380

Lad

Asn val Leu Glu Arg GIn Arg Arg Asn Glu Leu Lys Arg Ser pPhe Phe
385 380 395 400

ata Leu arg Asp Gin fle Pro ¢lu Leu Glu Asn Asn Giu Lys

Ala Pro
405 410 415

Lys vai val Ile Leu Lys Lvys ala Thr ala Tyr Ile Leu Ser val Gln
420 425 430

ala Glu Giu ¢ln Lvs teu Ile Ser Glu Glu Asp Leu Leu Arg Lys Arg
435

440 445

Arg Glu GIn Leu Lys His Lys Leu Glu Gln beu Arg Lys Gly Glu Leu
450 455 450

Asn Ser tys Leu Glu Gly Lys Pro Ile Pro Asn Pro Leu Leu Gly Leu
465 470 475 480

Asp Ser Thr Arg Thr Gly His His HMis Mis His His
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cat Sequence: Synthetic <400> 4 rly Lys Pro lle Pro Asn Pro Leu Leu Gly Leu Asp Ser Thr 510 <210>
5<211> 9 <212> PR <213> Atrtificial Sequence <220> <223> Description of Atrtificial Sequence:
Synthet peptide <400> 5 Tie Pro Asn Pro Leu Leu Gly Leu Asp <210> 6 <211> 9 <212> PRT <213>
Humanunodefi ci ency virus <400> 6 Arg Lys Lys Arc Arg Gin Arg Arg Arg 15

368247035 . txt
485 490

<210> 2

<211> 6

<212 PRT

<213» aArtificial secuence

<220

<223> Description of Artificial Sequence: Synthetic
bxHIs tag

<400> 3
H1S His Hig His His His
1 5

<210 4

<211>» 14

<212> PRT

<213» Artificial segquencs

<220>
<223» Description of artificial seguence: Synthetic
peptide

<400 4
Gly Lys Pro Ile Pro Asn Pro Leu teu Gly Leu ASp Ser Thr
1 5 10

i

<210 5§

<211> §

<21Z» PRT

<213» artificial seguence

<2 20>
<223> pescription of Artificial
peptide

Y2}

eguence: Synthetic

<400 §
Ite Pro Asn Pro Leu Leu Gly Leu ASp
1 5

«<Z10> 6

<211> 9

<212> PRT

<213> Human immunodeficiency wvirus

<400> &
frg Lys Lys Arg Arg Gin Arg Arg Arg
o 3
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