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SENSESUPPRESSORTRANSFERRNACOMPOSITIONSANDRELATEDUSES 

ANDFUNCTIONS 

CROSS-REFERENCETORELATEDAPPLICATION 

5 ThisapplicationclaimsprioritytoUnitedStatesProvisionalApplicationNumber 

63/132,932thatwasfiledonDecember31,2020,toUnitedStatesProvisionalApplication 

Number63/151,416thatwasfiledonFebruary19,2021,andtoUnitedStatesProvisional 

ApplicationNumber63/151,436thatwasfiledonFebruary19,2021. Theentirecontentof 

theapplicationsreferencedaboveisherebyincorporatedbyreferenceherein.  

10 

BACKGROUND 

DNAmoleculescarrygeneticinformationintheformofthesequenceofthe 

nucleotidebasesthatmakeuptheDNApolymer.Onlyfournucleotidebasesareutilizedin 

DNA:adenineguaninecytosineandthymine.Thisinformationintheformofcodonsof 

15 threecontiguousbasesistranscribedintomessengerRNA(mRNA),andthentranslatedby 

transferRNA(tRNA)andribosomestoformproteins.Fournucleotidebasesareutilizedin 

RNA:adenineguaninecytosineanduracil.Thegeneticcodeistherelationbetweena 

tripletcodonandaparticularaminoacid.Sixty-fourpossiblecodontripletsformthegenetic 

codewherethreestop(alsocalled"terminating"ornonsense)codonsprovideasignalto 

20 thetranslationmachinery(cellularribosomes)tostopproteinproductionattheparticular 

the20standardaminoacids.  

DNAistranslatedbyribosomescausingeachaminoacidtobelinkedtogetheroneby 

onetoformpolypeptidesaccordingtothegeneticinstructionsspecificallyprovidedbythe 

25 DNA.TransferRNAstranslatemRNAintoaproteinonaribosome.EachtRNAcontainsan 

"anticodonregionthathybridizeswithacomplementarycodononthemRNA.AtRNAthat 
e 

carnesitsdesignatedaminoacidiscalleda"charged"tRNA.JfthetRNAisoneofthe61 

aminoacid-associatedtRNAs(or"sensetRNAs"),itwillnormallyattachitsaminoacidto 

thegrowingpeptide.ThestructuralgeneoftRNAisabout72-90nucleotideslongandfolds 

30 intoacloverleafstructure.  

SUMMARYOFTHEINVENTION 

IthasbeensurprisinglyfoundthattRNAscanbeengineeredsuchthattheyrecognize 

anoncognatecodonandcarryanalternativeaminoacidforpolypeptideproduction.These 

1 

codon.Theothersixty-onecodontriplets(alsocalled"sensecodons")correspondtooneof



WO2022/147120 PCT/IJS2021/065508 

sensesuppressortRNAscanbeusedtoswitchaminoacidsinpolypeptidesandproteinsthat 

canleadtoproteinexpressionorfunctiondisruptionaswellasdecreasecellviability.  

ThusinoneaspectasensesuppressortransferRNA(sstRNA)comprisingan 

acceptorstemandananticodonspecificforanoncognatecodonisprovided.  

5 InoneembodimentofanyoneofthesstRNAsprovidedhereintheanticodonis 

specificforanynoncognatecodon. InoneembodimentofanyoneofsuchsstRNAs 

providedhereintheacceptorstemisspecificforanyaminoacidthatisdifferentfromwhatis 

codedforbyitsanticodon.  

InoneembodimentofanyoneofthesstRNAsprovidedhereintheanticodonis 

10 specificforaleucinecodon.InoneembodimentofanyoneofsuchsstRNAsprovided 

hereintheacceptorstemisspecificforprolineandcansubstituteleucineforprolinein 

polypeptideorproteinproduction.InoneembodimentofanyoneofsuchsstRNAsprovided 

hereinthesstRNAisencodedbyasequenceassetforthinSEQIDNOs:3and4.  

InoneembodimentofanyoneofthesstRNAsprovidedhereintheanticodonis 

15 specificforaprolinecodon.InoneembodimentofanyoneofsuchsstRNAsprovided 

hereintheacceptorstemisspecificforleucineandcansubstituteprolineforleucinein 

polypeptideorproteinproduction.InoneembodimentofanyoneofsuchsstRNAsprovided 

hereinthesstRNAisencodedbyasequenceassetforthinSEQEDNOs:1,2and5-13.  

InoneembodimentofanyoneofthesstRNAsprovidedhereintheanticodonis 

20 specificforaprolinecodon.InoneembodimentofanyoneofsuchsstRNAsprovided 

polypeptideorproteinproduction.InoneembodimentofanyoneofsuchsstRNAsprovided 

hereinthesstRNAisencodedbyasequenceassetforthinSEQEDNOs:14and15.  

InoneembodimentofanyoneofthesstRNAsprovidedhereintheanticodonis 

25 specificforacodonwithamissensemutation.Inoneembodimentofanyoneofsuch 

sstRNAsprovidedhereintheacceptorstemisspecificforanalternativeaminoacidthan 

whatiscodedforbythecodonwiththemissensemutationandcansubstitutethealternative 

aminoacidforpolypeptideorproteinproduction.  

InanotheraspectanoligonucleotidethatencodesanyoneofthesstRNAsprovided 

30 hereinisprovided.Inoneembodimentofanyoneoftheoligonucleotidesprovidedherein 

theoligonucleotidehasatotallengthoflessthan150or300nucleotides.Inoneembodiment 

ofanyoneoftheoligonucleotidesprovidedhereintheoligonucleotideisDNA.Inone 

embodimentofanyoneoftheoligonucleotidesprovidedhereintheoligonucleotideisRNA.  

2 

hereintheacceptorstemisspecificforisoleucineandcansubstituteprolineforisoleucinein
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Inanotheraspectanexpressioncassettecomprisingapromoterandanucleicacid 

encodinganyoneofthesstRNAsoranyoneoftheoligonucleotidesprovidedhereinis 

provided.Inoneembodimentofanyoneoftheexpressioncassettesprovidedhereinthe 

expressioncassettefurthercomprisesaterminator.Inoneembodimentofanyoneofthe 

5 expressioncassettesprovidedhereintheexpressioncassettecomprisesanucleotidesequence 

assetforthinSEQlIDNOs:16-26.  

Inanotheraspectavectorcomprisinganyoneoftheoligonucleotidesorexpression 

cassettesprovidedhereinisprovided.Inoneembodimentthevectorisaviralorplasmid 

vector.  

10 Inanotheraspectanyoneoftheoligonucleotidesorexpressioncassettesprovided 

hereinareintheformofeDNA.  

InanotheraspectacompositioncomprisinganyoneofthesstRNAsanyoneofthe 

oligonucleotidesanyoneoftheexpressioncassettesoranyoneofthevectorsprovided 

hereinandapharmaceuticallyacceptablecarrierisprovided.  

15 Inanotheraspectacompositioncomprisingatleasttwooratleastthreeofanyoneof 

thesstRNAsatleasttwooratleastthreeofanyoneoftheoligonucleotidesatleasttwoorat 

leastthreeofanyoneoftheexpressioncassettesoratleasttwooratleastthreeofanyoneof 

thevectorsprovidedhereinandapharmaceuticallyacceptablecarderisprovided.  

Inoneembodimentofanyoneofthecompositionsormethodsprovidedhereinwhen 

20 thereisatleasttwoorthreesstRNAstheatleasttwoorthreesstRNAsareinthesame 

oneofthecompositionsormethodsprovidedhereinwhenthereisatleasttwoorthree 

sstRNAstheatleasttwoorthreesstRNAsareinatleasttwoorthreedifferent 

oligonucleotidesexpressioncassettesvectorsorcompositions.  

25 InanotheraspectacellcomprisinganyoneofthesstRNAsanyoneofthe 

oligonucleotidesanyoneoftheexpressioncassettesoranyoneofthevectorsprovided 

hereinisprovided.  

Inanotheraspectacellcomprisingatleasttwooratleastthreeofanyoneofthe 

sstRNAsatleasttwooratleastthreeofanyoneoftheoligonucleotidesatleasttwoorat 

30 leastthreeanyoneoftheexpressioncassettesoratleasttwooratleastthreeofanyoneof 

thevectorsprovidedhereinisprovided.  

AmethodcomprisingcontactingcellswithanyoneofthesstRNAs(e.g.,atleastone 

oratleasttwooratleastthree),anyoneoftheoligonucleotides(e.g.,atleastoneoratleast 

twooratleastthree),anyoneoftheexpressioncassettes(e.g.,atleastoneoratleasttwoor 

3 

oligonucleotideexpressioncassettevectororcomposition.Inanotherembodimentofany
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atleastthree),anyoneofthevectors(e.g.,atleastoneoratleasttwooratleastthree),orany 

oneofthecompositions(e.g.,atleastoneoratleasttwooratleastthree)providedhereinis 

provided.  

Inanotheraspectamethodofmodifyingordisruptingproteinexpressionorfunction 

5 comprisingdeliveringanyoneofthesstRNAs(e.g.,atleastoneoratleasttwooratleast 

three),anyoneoftheoligonucleotides(e.g.,atleastoneoratleasttwooratleastthree),any 

oneoftheexpressioncassettes(e.g.,atleastoneoratleasttwooratleastthree),anyoneof 

thevectors(e.g.,atleastoneoratleasttwooratleastthree),oranyoneofthecompositions 

(e.g.,atleastoneoratleasttwooratleastthree)providedhereinisprovided.Inone 
10 embodimentofanyoneofsuchmethodstheamountofthesstRNA(s),oligonucleotide(s), 

expressioncassette(s),vector(s),orcomposition(s)iseffectivetomodifyordisruptprotein 

expressionorfunctioninthecells.  

Inanotheraspectamethodofkillingcellscomprisingcontactingthecellswithany 

oneofthesstRNAs(e.g.,atleastoneoratleasttwooratleastthree),anyoneofthe 

15 oligonucleotides(e.g.,atleastoneoratleasttwooratleastthree),anyoneoftheexpression 

cassettes(e.g.,atleastoneoratleasttwooratleastthree),anyoneofthevectors(e.g., at 

leastoneoratleasttwooratleastthree),oranyoneofthecompositions(e.g.,atleastoneor 

atleasttwooratleastthree)providedhereinisprovided.Inoneembodimentofanyoneof 

suchmethodstheamountofthesstRNA(s),oligonucleotide(s),expressioncassette(s), 

20 vector(s)orcomposition(s)iseffectivetokillcells.Inoneembodimentofanyoneofsuch 

invivo.  

Inanotheraspectamethodofreducingcellsurvivalcomprisingcontactingthecells 

withanyoneofthesstRNAs(e.g., atleastoneoratleasttwooratleastthree),anyoneofthe 

25 oligonucleotides(e.g.,atleastoneoratleasttwooratleastthree),anyoneoftheexpression 

cassettes(e.g.,atleastoneoratleasttwooratleastthree),anyoneofthevectors(e.g.,at 

leastoneoratleasttwooratleastthree),oranyoneofthecompositions(e.g.,atleastoneor 

atleasttwooratleastthree)providedhereinisprovided.  

Inanotheraspectamethodofreducingcellmobilitycomprisingcontactingthecells 

30 withanyoneofthesstRNAs(e.g., atleastoneoratleasttwooratleastthree),anyoneofthe 

oligonucleotides(e.g.,atleastoneoratleasttwooratleastthree),anyoneoftheexpression 

cassettes(e.g.,atleastoneoratleasttwooratleastthree),anyoneofthevectors(e.g.,at 

leastoneoratleasttwooratleastthree),oranyoneofthecompositions(e.g.,atleastoneor 

atleasttwooratleastthree)providedhereinisprovided.  

4 

methodsthecellsareinvitro.Inoneembodimentofanyoneofsuchmethodsthecellsare
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Amethodofactivatingimmunecellscomprisingcontactingcellswithanyoneofthe 

sstRNAs(e.g.,atleastoneoratleasttwooratleastthree),anyoneoftheoligonucleotides 

(e.g.,atleastoneoratleasttwooratleastthree),anyoneoftheexpressioncassettes(e.g.,at 
leastoneoratleasttwooratleastthree),anyoneofthevectors(e.g.,atleastoneoratleast 

5 twooratleastthree),oranyoneofthecompositions(e.g., atleastoneoratleasttwoorat 

leastthree)providedhereinisprovided.Inoneembodimentthecellscancomeincontact 

withorbecontactedwithimmunecellsorotherimmunecomponentssuchthatanimmune 

responseisactivated.  

Inanotheraspectamethodoftreatingasubjectwithahyperproliferativediseaseor 

10 disordercomprisingadministeringtothesubjectanyoneofthesstRNAs(e.g.,atleastoneor 

atleasttwooratleastthree),anyoneoftheoligonucleotides(e.g.,atleastoneoratleasttwo 

oratleastthree),anyoneoftheexpressioncassettes(e.g.,atleastoneoratleasttwoorat 

leastthree),anyoneofthevectors(e.g., atleastoneoratleasttwooratleastthree),orany 

oneofthecompositions(e.g.,atleastoneoratleasttwooratleastthree)providedhereinis 

15 provided.InoneembodimentofanyoneofsuchmethodstheamountofthesstRNA(s), 

oligonucleotide(s),expressioncassette(s),vector(s)orcomposition(s)iseffectivetotreatthe 

hyperproliferativediseaseordisorder.Inoneembodimentofanyoneofsuchmethodsthe 

hyperproliferativediseaseordisorderiscancer.Inoneembodimentofanyoneofsuch 

methodsthecancerismelanomaorbreastcancersuchastriplenegativebreastcancer.  

20 InanotheraspectamethodofidentifyingansstRNAisprovided.Inoneembodiment 

engineeredtocompriseananticodonspecificforanoncognatecodon.Inoneembodimentof 

anyoneofthemethodsofidentifyingprovidedhereinthesstRNAisonewithanacceptor 

stemorarmspecificforanaminoaciddifferentfromtheaminoacidcodedforbyits 

25 anticodon.Inoneembodimentofanyoneofthemethodsofidentifyingprovidedhereinthe 

methodcomprisesorfurthercompriseshigh-throughputcloningandscreening.Inone 

embodimentofanyoneofthemethodsofidentifyingprovidedhereinthemethodcomprises 

orfurthercomprisesexpressingthesstRNAinacellsuchasbytransfectionandassessing 

proteinexpressionorfunctionmodificationordisruptionand/orcelldeathkillingsurvivalor 

30 mobility.Inoneembodimentofanyoneofthemethodsofidentifyingprovidedhereinthe 

methodcomprisesorfurthercomprisesselectingsstRNAthatresultinproteinexpressionor 

functionmodificationordisruptionand/orcelldeathkillingsurvivalormobility.  

35 

5 

ofanyoneofthemethodsofidentifyingprovidedhereinthesstRNAisselectedor
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BRIEFDESCRIPTIONOFTHEDRAWINGS 

Figure1providesatableofthegeneticcode.  

Figure2showsthegeneralfour-armstructureoftRNAscomprisingaT-armaD

armananticodonarmandanacceptorstem(orarm).Theseregionsmayalsobereferredto 

5 as'loops'throughout.  

Figure3showsresultsfromaco-transfectionofSWTX2andSWTX3whereGFP 

expressionandcelldivisionwererapidlymitigated.  

Figure4showsresultsfromaco-transfectionofSWTXSandSWTX7.  

Figure5showstheplatemapforaGFPplasmidlibraryscreen.  

10 Figure6showsresultsfromplate/cellmonitoringat24hours.  

Figure7showsresultsfromplate/cellmonitoringat44hours.  

Figure8showstheintensityofGFPat44hoursinHEK293-Tcellsexpressing 

individualplasmids.  

Figure9showsGFPexpression30hourspost-transfectioninRLPMJ-7951cells(a 

15 melanomacellline)(GFPalone).  

Figure10showsGFPexpression30hourspost-transfectioninRLPMJ-7951cells(a 

melanomacellline)(GFP+sstRNA51).  

Figure11showsGFPexpressionresultsat43hoursinHIEK293Tcells.  

Figure12showsGFPexpressionresultsat43hoursinSKMIEL3cells(amelanoma 

20 cellline).  

SWTX+1-tdtomato(at1kg/well)(2:1Fugene:DNAratioat24hrs).  

Figure14showsresultsfromaFugenetransfectionwithRLPMJ-7951cells(P14) 

SWTX+1-NlucWT(at14g/well)(2:1Fugene:DNAratioat24hrs).  

25 Figure15showsresultsfromaFugenetransfectionwithRLPMJ-7951cells(P14) 

SWTX+1-tdtomato(at1~tg/well)(2:1Fugene:DNAratioat48hrs).  

Figure16showsresultsfromaFugenetransfectionwithRPMJ-7951cells(P14) 

SWTX+1-NlucWT(at1fig/well)(2:1Fugene:DNAratioat48hrs).  

Figure17showsresultsfromaLipofectamine3000transfectionat1:1.5,13and1:6 
.  

30 ratioswithcDNAofGFP,51orS1plasmid.GFPsignalisshown.  

Figure18showsresultsfromLipofetamine3000(LP)transfectionssummaryby 

ratioofreagenttocDNAinSKMELmelanomaline.Eachplotshowstwobiological 

duplicatesofthesamecondition.  

Figure19showsresultsfromaHCCtriple-negativebreastcancerline.  

6 

Figure13showsresultsfromaFugenetransfectionwithRPMJ-7951cells(P14)
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Figure20showsFugeneTransfectedH1EK293cellsfortheindicatedcondition.A 

scratchassaywasperformedat48hoursandimagedforGFPexpressionandcelldensity.  

Imagesat72hoursshowmobility/survivalinGFPbutnotSWTX2+SWTX3conditions.  

Figure21showsresultwithtriplesstRNAcombinations.Theexperimental 

5 conditionswereasfollows:gelwasrunat150Vuntilatbottomtransferoccurredat250mA 

for2hrat40 Cblockfor30mm RTin50omilkin , primary0/Nat4 0 C(1:2000 

SigmaT2949inblockingsoln);washwith1XTBSTx3secondary1hr@RTinblocking 

soln(1:10000anti-rabbitJgG);washwith1XTBSTx3~ECLimaging+"5Shot".  

10 DETAILEDDESCRIPTION 

TransferRNAaredecodersofDNAandRNA"blueprints"andhelptomakethe 

proteinsthatformthestructureofcellsandtissues.TheseRNAmoleculescanbemodified 

orengineeredsuchthattheycanenablethesystematic"recoding"ofthegeneticcode.  

Providedhereinisaplatformtechnologybasedonsite-directedchangesintransferRNA 

15 (tRNA)suchthattheycanbeusedtodelivernoncognateaminoacidsinpolypeptideor 

proteinproduction.ForexampleatRNAsuchasaprolinetRNAcanbeengineeredto 

recognizeanddecodeanoncognatecodonsuchasaleucinecodon.Inthisexamplethe 

tRNAcouldbeusedtosuppresstheleucinecodonandreplaceitwithaprolineduring 

polypeptideorproteinproduction.Thebiologicalimpactofsuchtargetedchangesisthat 

20 polypeptideorproteinproductioncanbeadverselyimpactedsuchaswithmodified, 

acidpromotes"kinks",expressedpolypeptidesorproteinswouldgenerallyhaveanaltered 

shapeandinturndisabledproteinfunction.Otheraminoacidsubstitutionscouldalsohave 

adverseresults.Insomeembodimentstheultimateresultmaybecelldeathkillingsurvival 

25 ormobility.ThusthetRNAsprovidedhereincanbeusedinthetreatmentofdiseasesor 

disorderswherecelldeathkillingsurvivalormobilitywouldhaveabenefit.Thesesense 

suppressortRNAscanalsobeusedtomodifyordisruptproteinexpressionand/orfunction 

preferablytheproteinexpressionand/orfunctionofanendogenousprotein.  

ThusprovidedhereinaresensesuppressortRNAsthatcansuppressnoncognate 

30 sensecodonsforthepurposeofencodingalternativeaminoacids.Asusedhereinasense, 

suppressortransferRNA(sstRNA)"referstoatRNAthatcancarrydeliverorprovidean 

aminoaciddifferentfromtheaminoacidcodedforbyitsanticodon.Preferablytheamino 

acidisanaturalaminoacidbutdifferentfromtheaminoacidcodedforbyitsanticodon.In 

otherwordsasstRNAsuppressestheaminoacidcodedforbyitsanticodonandsubstitutesa 

7 

decreasedexpressionand/orfunction.Inthecaseofprolineasanexampleastheamino
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differentaminoacidinitsplace.Asusedhereintheaminoacidcodedforbyitsanticodonis 

theaminoacidtowhichtheanticodonisspecific.Asusedhereinwhenreferringtothe 

aminoacidspecificityoftheacceptorstemorarmspecificforreferstotheaminoacidthat 

isorcanbecarrieddeliveredorprovidedbytheacceptorstemorarmofthetRNA.  

5 ByalteringanticodonloopsoftRNA(thepartthatbindstoRNAmessages),novel 

tRNAsequenceshavebeenidentifiedthatpossesstheabilitytoswitchproteincodon 

meanings.ForexampletRNAmoleculeshavebeengeneratedthatcandecodeproline 

codonsasRNAintoastructurallydifferentaminoacidleucinecandecodeleucinecodons 

intoprolineorcandecodeprolinecodonsintoisoleucine.Ineffectswitchingthegenetic 

10 meaningoftheaforementionedcodons.Thistechnologyhasalsobeentermed"SWTX" 

tRNAbasedontheacronymofSubstitutionwithtransferRNAcodonExchange.ThetRNAs 

providedhereinarealsoreferredtohereinassensesuppressortRNAs.Thistherapeutic 
S 

approachtakesadvantageof"codeswitching."Code-switchingbyadministenngcodon
selectiveaminoacidconversionallowsmultipleroutestoproteinmodificationsuchas 

15 changestosizeshapeand/orcharge.Anyoneormoreofsuchchangescanbeadesired 

resultinanyoneofthemethodsprovidedherein.Systematicandselectiveside-chain 

conversioncanparalyzecellularfunctionhaltcelldivisionand/orgrowthetc.  

ThenucleotidesequencesencodingtRNAscanbegeneratedsynthetically.Also 

nucleotidesequencesencodingseveralhundredhumantRNAsareknownandgenerally 

20 availabletothoseofskillintheartthroughsourcessuchasGenbank.Thestructureof 

othereukaryotictRNAsequencesarealsopotentialsourcesforthetRNAsoftheinvention.  

ThedeterminationofwhetheraparticulartRNAisfunctionalasdesiredsuchasinadesired 

mammaliancellcanbeascertainedasdescribedhereinorthroughotherexperimentationthat 

25 willbeapparenttooneofordinaryskillintheartwiththebenefitoftheteachingsprovided 

herein.  

ThecurrentstudiesshowthatatRNAcanbechangedthroughmoleculareditingof 

theanticodonsequencewithinthetRNA.Thisapproachallowsforreprogrammingasense 

codontobesubstitutedwithanoncognateaminoacid.EngineeredtRNAsasprovidedherein 

30 allowfor"re-editingofacodontoaspecificaminoacid.ThesmallsizeofthesetRNA 

moleculesmakesthemamenabletoreadyexpressionforexampleatRNA+thepromoteris 

only 300bporless.Afurtheradvantageofthepresentinventionisthatitprovidesfacile 

expressionandcelldeliverybecausetheentiresystemcanbecompact.Brieflyan 

oligonucleotidecanbesynthesizedthatcomprisesthestructuralcomponentofatRNAgene 

8 

tRNAsishighlyconservedandtRNAscanbefunctionalacrossspecies.Thusbacterialor
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functionalincellssuchasinhumancells.Thesequenceofthisoligonucleotideisdesigned 

basedupontheknownsequencewithsubstitutionsmadeintheanticodonregionofthetRNA 

causingthespecifictRNAtorecognizeaparticularcodonbutdeliveranalternativeamino 

acid.  

5 tRNAshaveageneralfour-armstructurecomprisingaT-armaD-armananticodon 

armandanacceptorstemorarm(Figure2).TheT-armismadeupofa"T-stemanda 

"T'PCloop. AnyoneofthetRNAsprovidedhereincancomprisethisfour-armstructure.  

ThetRNAsareapproximately100nucleotidesinlengthandcanbereadilyintroducedinto 

cells.  

10 IncertainembodimentsthetRNAisencodedinanexpressioncassette.Becauseof 

theinternalpromotersequencesoftRNAencodingsequencesthetRNAsequenceneednot 

beincludedinaseparatetranscriptionunitalthoughonemaybeprovided.Thusthepresent 

inventionalsoprovidesanexpressioncasseftecomprisingasequenceencodingatRNAas 

providedherein.Incertainembodimentstheexpressioncassettefurthercontainsapromoter.  

15 Incertainembodimentsthepromoterisaregulatablepromoter.Incertainembodimentsthe 

promoterisaconstitutivepromoter.Thepromotertodriveexpressionofthesequence 

encodingthetRNAtobedeliveredcanbeanydesiredpromoterselectedbyknown 

considerationssuchasthelevelofexpressionofanucleicacidfunctionallylinkedtothe 

promoterandthecelltypeinwhichthevectoristobeused.Promoterscanbeanexogenous 

20 oranendogenouspromoter.  

directingexpressionofaparticularnucleotidesequenceinanappropriatecellwhichmay 

includeapromoteroperablylinkedtothenucleotidesequenceofinterestthatmaybe 

operablylinkedtoterminationsignals.Theexpressioncassetteincludingthenucleotide 

25 sequenceofinterestmaybe chimeric.Theexpressioncassettemayalsobeonethatis 
S 

naturallyoccurnngbuthasbeenobtainedinarecombinantformusefulforheterologous 

expression.Theexpressionofthenucleotidesequenceintheexpressioncassettemaybe 

underthecontrolofaconstitutivepromoterorofaregulatablepromoter.Theexpression 

cassettemaybeorcontainedinavector.  

30 "Operably-linked"referstotheassociationofnucleicacidsequencesonsinglenucleic 

acidfragmentsothatthefunctionofoneofthesequencesisaffectedbyanother.For 

examplearegulatoryDNAsequenceissaidtobe"operablylinkedto"orassociatedwith"a 

DNAsequencethatcodesforanRNAorapolypeptideifthetwosequencesaresituatedsuch 

thattheregulatoryDNAsequenceaffectsexpressionofthecodingDNAsequence(i.e.,that 

9 

"Expressioncassette"asusedhereinmeansanucleicacidsequencecapableof
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thecodingsequenceorfunctionalRNAisunderthetranscriptionalcontrolofthepromoter).  

Codingsequencescanbeoperablylinkedtoregulatorysequencesinsenseorantisense 

orientation.  

Thetermpolypeptide"asusedhereinreferstoapolymerofaminoacidsandincludes 

5 full-lengthproteinsandfragmentsthereofThus,~9protein"and"polypeptide"areoftenused 

interchangeablyherein.  

Thepresentmethodprovidesamethodofdeliveringanucleicacidtoacell.  

Administrationtothecellcanbeaccomplishedbyanymeansincludingsimplycontacting 

thecell. Thecontactwiththecellscanbeforanydesiredlengthoftime.Thecellscan 

10 includeanydesiredcellinhumansaswellasotherlarge(non-rodent)mammalssuchas 

primateshorsesheepgoatpiganddog.Anyoneofthesubjectsprovidedhereincanbea 

humanorothermammal.Theterm9~mammal"includesbutisnotlimitedtohumansmice, 

ratsguineapigsmonkeysdogscatshorsescowspigsandsheep.  

Suitablemethodsforthedeliveryandintroductionintoasubjectarealsoprovidedor 

15 otherwiseunderstoodintheart.Inoneembodimentpharmaceuticalcompositionswill 

comprisesufficientgeneticmaterialtoproduceatherapeuticallyeffectiveamountofthe 

nucleicacidofinterestS1.e.,anamountsufficienttodisruptproteinexpressionorfunctionto 

resultincelldeathkillingsurvivalormobilityortoreduceoramelioratesymptomsofa 

diseasestateinquestionoranamountsufficienttoconferadesiredbenefit.  

20 ThetRNAscanbedeliveredinaneffectiveamountandintoacellwithtRNA 

endogenous' toacellifitispresentinthecellintowhichatRNAisintroducedaccordingto 

thepresentinvention.AswillbetheapparenttothoseofordinaryskillintheartatRNA 

synthetasemaybeconsideredtobeendogenousforthesepurposeswhetheritisnaturally 

25 foundincellsoftherelevanttypeorwhethertheparticularcellatissuehasbeenengineered 

orotherwisemanipulatedbythehandofmantocontainorexpressit.  

Thepharmaceuticalcompositionswillalsocontainapharmaceuticallyacceptable 

excipient.Suchexcipientsincludeanypharmaceuticalagentthatmaybeadministered 

withoutunduetoxicity.Pharmaceuticallyacceptableexcipientsincludebutarenotlimitedto, 

30 sorbitolTween80,andliquidssuchaswatersalineglycerolandethanol.Pharmaceutically 

acceptablesaltscanbeincludedthereinforexamplemineralacidsaltssuchas 

hydrochlorideshydrobromidesphosphatessulfatesandthelike;andthesaltsoforganic 

acidssuchasacetatespropionatesmalonatesbenzoatesandthelike.Additionallyauxiliary 

substancessuchaswettingoremulsifyingagentspHbufferingsubstancesandthelikemay 

10 

synthetasesuchasendogenoustRNAsynthetase.AtRNAsynthetaseisconsideredtobe
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bepresentinsuchvehicles.Athoroughdiscussionofpharmaceuticallyacceptableexcipients 

isavailableinRemingtonsPharmaceuticalSciences(MackPub.Co.N.J.1991).  

Asisapparenttothoseskilledintheartinviewoftheteachingsofthisspecification 

aneffectiveamountofthetRNAsprovidedmaybeempiricallydetermined.Administration 

5 canbeeffectedinonedosecontinuouslyorintermittentlythroughoutthecourseof 

treatment.Methodsofdeterminingthemosteffectivemeansanddosagesofadministration 

mayvarywiththecompositionofthetherapytargetcellsandthesubjectbeingtreatedetc.  

Singleandmultipleadministrationscanbecardedoutwiththedoselevelandpatternbeing 

selectedbythetreatingphysician.  

10 VehiclesincludingwateraqueoussalineartificialCSForotherknownsubstances 

canbeemployedwiththesubjectinvention.Toprepareaformulationthepurified 

compositioncanbeisolated.Thecompositionmaythenbeadjustedtoanappropriate 

concentrationandpackagedforuse.  

Thetermnucleicacid"referstodeoxyribonucleotidesorribonucleotidesand 

15 polymersthereofineithersingle-ordouble-strandedformcomposedofmonomers 

(nucleotides)containingasugarphosphateandabasethatiseitherapurineorpyrimidine.  
Unlessspecificallylimitedthetermencompassesnucleicacidscontainingknownanalogsof 

naturalnucleotidesthathavesimilarbindingpropertiesasthereferencenucleicacidandare 

metabolizedinamannersimilartonaturallyoccurringnucleotides.  

20 Anucleicacidfragment,, S 

isaportionofagivennucleicacidmolecule.Theterm 

sequencethathasatleast700~710~720~ 7300,740~ 750~ 760~ 770~ 780~ or790o orat 
least800o810o,820o830o840o850o860o870o88 0 oor890 ooratleast9000 910o920o 

, , 

9300 or9400 orevenatleast9500,9600,970~ 980oor990osequenceidentitycomparedto 

25 areferencesequenceusingoneofthealignmentprogramsdescribedusingstandard 

parameters.  

Theexogenousgeneticmaterial(e.g., encodingasstRNAorSWTXtRNA)canbe 

introducedintoacellinvivobygenetictransfermethodssuchastransfection.Various 

expressionvectors(i.e.vehiclesforfacilitatingdeliveryofexogenousgeneticmaterialintoa 

30 targetcell)areknowntooneofordinaryskillintheart.Asusedherein"transfectionof 

cells"referstotheacquisitionbyacellofnewgeneticmaterialbyincorporation.Thus, 

transfectionreferstotheinsertionofnucleicacidintoacellusingphysicalorchemical 

methods.Severaltransfectiontechniquesareknowntothoseofordinaryskillintheartorare 

otherwisedescribedherein.  

11 

"substantialidentity"ofpolynucleotidesequencesmeansthatapolynucleotidecomprisesa
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Asusedherein"exogenousgeneticmaterial"referstoanucleicacidoran 

oligonucleotideeithernaturalorsyntheticthatisnotnaturallyfoundinthecellsorifitis 

naturallyfoundinthecellsitisnottranscribedorexpressedatbiologicallysignificantlevels 

bythecells.Thus exogenousgeneticmaterial"includesforexampleanon-naturally 

5 occurringnucleicacidthatcanbetranscribedintoatRNA.  

Typicallytheexogenousgeneticmaterialcanincludetheheterologousgenetogether 

withapromotertocontroltranscriptionofthenewgene.Thepromotercharacteristicallyhas 

aspecificnucleotidesequencenecessarytoinitiatetranscription.Optionallytheexogenous 

geneticmaterialcanfurtherincludeadditionalsequences(/.e., enhancers)requiredtoobtain 

10 thedesiredgenetranscriptionactivity.Theexogenousgeneticmaterialmayintroducedinto 

thecellgenomeimmediatelydownstreamfromthepromotersothatthepromoterandcoding 

sequenceareoperativelylinkedsoastopermittranscriptionofthecodingsequence.  

Inadditiontoatleastonepromoterandatleastoneheterologousnucleicacidthe 

expressionvectormayincludeaselectiongeneforexamplegreenfluorescentprotein 

15 (GFP),forfacilitatingselectionofcellsthathavebeentransfectedwiththeexpressionvector.  

Alternativelythecellscanbetransfectedwithtwoormoreexpressionvectorsatleastone 

vectorcontainingthegene(s)encodingthetRNAtheothervectorcontainingaselection 

gene.Theselectionofasuitablepromoterenhancerselectiongeneand/orsignalsequence 

(describedbelow)isdeemedtobewithinthescopeofoneofordinaryskillintheartwithout 

20 undueexperimentation.  

intheformofcDNAandcanbedeliveredorcontactedwithcellsassuch.  

InanembodimentofanyoneoftheembodimentsprovidedhereinthesstRNA(s)are 

chargedornotchargedwiththedesiredaminoacidandcanbedeliveredorcontactedwith 

25 cellsassuch.  

Thepresentinventioninoneembodimentincludescompositionsandmethodsforany 

oneofthemethodsorusesprovidedhereinsuchasfortreatingahyperproliferativedisease 

ordisorderthroughadministrationofthesstRNAsorSWTXtRNAsoftheinvention.As 

usedherein,'hyperproliferativediseaseordisorder"referstoanydiseaseordisorderwhere 

30 thereisanabnormallyhighrateofproliferationofcellsbyrapiddivisionsubstantial 

overproliferationetc.Certainembodimentsofthepresentdisclosureprovideamethodof 

treatingahyperproliferativediseaseordisorderinasubjectsuchasamammal.Incertain 

embodimentsthemammalishuman.  

12 

InanembodimentofanyoneoftheembodimentsprovidedhereinthesstRNA(s)are
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CertainembodimentsofthepresentdisclosureprovideauseofasstRNA 

oligonucleotideexpressioncassettevectororcompositionasdescribedhereintopreparea 

medicamentusefulforanyoneofthemethodsorusesprovidedhereinsuchasfortreatinga 

hyperproliferativediseaseordisorderinasubjectsuchasamammalsuchasahuman.In 

5 certainembodimentsthetherapyhaspotentialuseforthetreatment/managementofa 

hyperproliferativediseaseordisorderincludingtumorscancersandneoplastictissuealong 

withnon-neoplasticornon-malignanthyperproliferativedisorders.Incertainembodiments, 

thehyperproliferativediseaseordisorderiscancersuchasmelanomaorbreastcancersuch 

astriplenegativebreastcancer.Thecancermayalsobelungcancercolorectalcancer 

10 prostatecancercervix/uterinecancerbladdercancerorlivercancer.  

Thecancermaybeonethatisaresistantcancer.A"resistantcancer,, e onethathas 

beensubjectedtoatreatmentbuthasneverthelessprogressedevenwiththetreatment.Inone 

embodimenttheresistantcancerisa"pan-resistantcancerwherethecancerprogresses 

despitemorethanonetreatmentsuchaschemotherapyradiationand/ortargetedtherapy.  

15 ThepresentdisclosurealsoprovidesacellcontainingasstRNAoligonucleotide 
S 

expressioncassetteorvectordescribedherein.Thecellmaybemammaliansuchashuman.  

Accordingtooneaspectacellexpressionsystemisprovided.Theexpressionsystem 

comprisesacellandanexpressioncassetteasprovidedherein.Expressioncassettesinclude 

butarenotlimitedtoplasmidsviralvectorsandothervehiclesfordeliveringheterologous 

20 geneticmaterialtocells.  

methodfortreatingasubjectinvitoisprovided.Themethodincludesintroducingthe 

sstRNAoligonucleotideexpressioncassetteectororcompositiontoasubjectinvivo.The 

subjectmaybemammaliansuchashuman.  

25 Theterms"treat"and"treatmentrefertoboththerapeutictreatmentandmeasures 

thatcanalleviatesymptomsorprovidesomebenefittoasubjectwhereintheobjectisto 

preventorslowdown(lessen)anundesiredphysiologicalchangeordisordersuchasthe 

growthdevelopmentorspreadofcancer.Forpurposesofthisinventionbeneficialor 

desiredclinicalresultsincludebutarenotlimitedtoalleviationofsymptomsdiminishment 

30 ofextentofdiseasestabilized(i.e.,notworsening)stateofdiseasedelayorslowingof 

diseaseprogressionameliorationorpalliationofthediseasestateandremission(whether 

partialortotal),whetherdetectableorundetectable."Treatment"canalsomeanprolonging 

survivalascomparedtoexpectedsurvivalifnotreceivingtreatment.Thoseinneedof 

treatmentincludethosealreadywiththeconditiondiseaseordisorder.  

13 

Thecellexpressionsystemcanbeformedinvivo.Accordingtoyetanotheraspecta
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Thephrase"therapeuticallyeffectiveamount"meansanamountofacompoundofthe 

presentinventionthat(i)treatstheparticulardiseaseconditionordisorder,(ii)attenuates 

amelioratesoreliminatesoneormoresymptomsoftheparticulardiseaseconditionor 

disorderor(iii)preventsordelaystheonsetofoneormoresymptomsoftheparticular 

5 diseaseconditionordisorderdescribedherein.Inthecaseofcancerthetherapeutically 

effectiveamountofthedrugmayreducethenumberofcancercells;reducethetumorsize 

inhibit(i.e.,slowtosomeextentandpreferablystop)cancercellinfiltrationintoperipheral 

organsinhibit(i.e slowtosomeextentandpreferablystop)tumormetastasiwinhibitto 

someextenttumorgrowthand/orrelievetosomeextentoneormoreofthesymptoms 

10 associatedwiththecancer.Totheextentthedrugmaypreventgrowthand/orkillexisting 

cancercellsitmaybecytostaticand/orcytotoxic.Forcancertherapyefficacycanbe 

measuredforexamplebyassessingthetimetodiseaseprogression(TTP)and/or 

determiningtheresponserate(RR).  

Theterms"cancerand"cancerous"refertoordescribethephysiologicalconditionin 

15 mammalsthatistypicallycharacterizedbyunregulatedcellgrowth.A"tumorcomprises 

oneormorecancerouscells.Examplesofcancerincludebutarenotlimitedtocarcinoma, 

malignanciesetc.Moreparticularexamplesofsuchcancersincludemelanomaorbreast 

cancersuchastriplenegativebreastcancer.  

Theagentsoftheinventioncanbeadministeredsoastoresultinareductioninat 

20 leastonesymptomassociatedwithahyperproliferativediseaseordisorder(e.g.,cancer).The 

compositionchosentheparticulardiseasetheweightthephysicalconditionandtheageof 

themammal.Suchfactorscanbereadilydeterminedbytheclinicianemployinganimal 

modelsorothertestsystemsthatareknowntotheart.  

25 AdministrationofthesstRNAoligonucleotideexpressioncassettevectoror 

compositioninaccordancewiththepresentinventionmaybecontinuousorintermittent 

dependingforexampleupontherecipient'sphysiologicalconditionwhetherthepurposeof 

theadministrationis therapeuticandotherfactorsknowntoskilledpractitioners.The 

administrationoftheagentsoftheinventionmaybeessentiallycontinuousoverapreselected 

30 periodoftimeormaybeinaseriesofspaceddoses.  

OneormoresuitableunitdosageformshavingthesstRNAoligonucleotide, 

expressioncassettevectororcompositionoftheinventionmaybeformulatedandcanbe 

administeredbyavarietyofroutes.Whentheagentsoftheinventionarepreparedfor 

administrationtheymaybecombinedwithapharmaceuticallyacceptablecarrierdiluentor 

14 

amountadministeredwillvarydependingonvariousfactorsincludingbutnotlimitedtothe
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excipienttoformapharmaceuticalformulationorunitdosageform.Thetotalactive 
0 ingredientsinsuchformulationsincludefrom0.1to99.9obyweightoftheformulation.A 

"pharmaceuticallyacceptable"isacarderdiluentexcipientand/orsaltthatiscompatible 

withtheotheringredientsoftheformulationandnotdeleterioustotherecipientthereof 

5 Pharmaceuticalformulationscontainingtheagentsoftheinventioncanbepreparedby 

proceduresknownintheartusingwell-knownandreadilyavailableingredients.Theagents 

oftheinventioncanalsobeformulatedassolutionsappropriateforadministration.The 

pharmaceuticalformulationsoftheagentsoftheinventioncanalsotaketheformofan 

aqueousoranhydroussolutionordispersionoralternativelytheformofanemulsionor 

10 suspension.  

Thustheagentmaybeformulatedforadministrationandmaybepresentedinunit 

doseforminampulespre-filledsyringessmallvolumeinfusioncontainersorinmulti-dose 

containerswithanaddedpreservative.Theactiveingredientsmaytakesuchformsas 

suspensionssolutionsoremulsionsinoilyoraqueousvehiclesandmaycontain 

15 formulatoryagentssuchassuspendingstabilizingand/ordispersingagents.Alternatively, 

theactiveingredientsmaybeinasuitablevehiclee.g.,sterilepyrogen-freewaterbefore 

use.Itwillbeappreciatedthattheunitcontentofactiveingredientoringredientscontained 

inanindividualdoseofeachdosageformneednotinitselfconstituteaneffectiveamountfor 

treatingtheparticularindicationordiseasesincethenecessaryeffectiveamountcanbe 

20 reachedbyadministrationofapluralityofdosageunits.Moreovertheeffectiveamountmay 

administrations.  

Thepharmaceuticalformulationsofthepresentinventionmayincludeasoptional 

ingredientspharmaceuticallyacceptablecarriersdiluentssolubilizingoremulsifyingagents, 

25 andsaltsofthetypethatarewell-knownintheart.Specificnon-limitingexamplesofthe 
S 

carnersand/ordiluentsthatareusefulinthepharmaceuticalformulationsofthepresent 

inventionincludewaterandphysiologicallyacceptablebufferedsalinesolutionssuchas 

phosphatebufferedsalinesolutionspH7.0-8.0andwater.  

Anyofthecompositionsprovidedhereincanbeplacedincontactwithadministered 

30 toorintroducedintoacellwithgenetictransfermethodssuchastransfectionortransduction.  

Thusanyofthecompositionsprovidedhereincanbeincludedwithorinagenedelivery 

vehicle.Thegenedeliveryvehiclecanbeanydeliveryvehicleknownintheartandcan 

includenakednucleicacidthatisfacilitatedbyareceptorand/orlipidmediatedtransfection 

aswellasanyofanumberofvectors.Vectorsincludebutarenotlimitedtoeukaryotic 

15 

beachievedusinglessthanthedoseinthedosageformeitherindividuallyorinaseriesof
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vectorsprokaryoticvectors(suchasforexamplebacterialvectors)andviralvectors 

includingbutnotlimitedtoretroviralvectorsadenoviralvectorsadeno-associatedviral 

vectorslentivirusvectors(humanandotherincludingporcine),Herpesvirusvectors, 

Epstein-BarrviralvectorsSV4Ovirusvectorspoxvirusvectorsandpseudotypedviral 

5 vectors.  

Theterm"retrovinis,, e usedinreferencetoRNAvirusesthatutilizereverse 

transcriptaseduringtheirreplicationcycle.Thereareseveralgeneraincludedwithinthe 

familyRetroviridaeincludingCisternavirusAOncovirusAOncovirusBOncovirusC, 

OncovirusDLentivirusandSpumavirus.Retrovirusesinfectawidevarietyofspeciesand 

10 maybetransmittedbothhorizontallyandvertically.  

Asusedhereintheterm"lentivirusreferstoagroup(orgenus)ofretrovinisesthat 

givensetoslowlydevelopingdisease.VirusesincludedwithinthisgroupincludeHJV 

(humanimmunodeficiencyvirusincludingHJVtype1, andHJVtype2),theetiologicagent 

ofthehumanacquiredimmunodeficiencysyndrome(ADS);visna-maedithatcauses 

15 encephalitis(visna)orpneumonia(maedi)insheepthecaprinearthritis-encephalitisvirus 

whichcausesimmunedeficiencyarthritisandencephalopathyin , equineinfectious 

anemiaviruswhichcausesautoimmunehemolyticanemiaandencephalopathyinhorses~ 

felineimmunodeficiencyvirus(Fly),whichcausesimmunedeficiencyincats~bovine 

immunedeficiencyvirus(BJV),whichcauseslymphadenopathylymphocytosisand 

20 possiblycentralnervoussysteminfectionincattle~andsimianimmunodeficiencyvirus 

causedbythesevirusesarecharacterizedbyalongincubationperiodandprotractedcourse.  

Usuallytheviruseslatentlyinfectmonocytesandmacrophagesfromwhichtheyspreadto 

othercells.HJVFJVandSlyalsoreadilyinfectTlymphocytes(i.e.,T-cells).  

25 InoneembodimentaviralvectorisanAAVvector.An"AAV"vectorreferstoan 

adeno-associatedvirusandmaybeusedtorefertothenaturallyoccurringwild-typevirus 

itselforderivativesthereofThetermcoversallsubtypesserotypesandpseudotypesand 

bothnaturallyoccurringandrecombinantformsexceptwhererequiredotherwise.Asused 

hereinthetermserotype"referstoanAAVwhichisidentifiedbyanddistinguishedfrom 

30 otherAAVsbasedoncapsidproteinreactivitywithdefinedantiserae.g.,thereareeight 

knownserotypesofprimateAAVsAAV-1toAAV-9andAAVrh10.Forexampleserotype 

AAV2isusedtorefertoanAAVwhichcontainscapsidproteinsencodedfromthecapgene 

ofAAV2andagenomecontaining5'and3'JTRsequencesfromthesameAAV2serotype.  

AsusedhereinforexamplerAAV1maybeusedtoreferanAAVhavingbothcapsid 

16 

(Sly),whichcauseimmunedeficiencyandencephalopathyinsub-humanprimates.Diseases
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proteinsand5'-3'JTRsfromthesameserotypeoritmayrefertoanAAVhavingcapsid 

proteinsfromoneserotypeand5'-3'JTRsfromadifferentAAVserotypee.g.,capsidfrom 

AAVserotype2andJTRsfromAAVserotypeS. Foreachexampleillustratedhereinthe 

descriptionofthevectordesignandproductiondescribestheserotypeofthecapsidand5'-3' 

5 JTRsequences.Theabbreviation"rAAV"referstorecombinantadeno-associatedvirusalso 

referredtoasarecombinantAAVvector(orrAAVvector").  

An"AAVvirus~9 or"AAVviralparticle"referstoaviralparticlecomposedofatleast 

oneAAVcapsidprotein(preferablybyallofthecapsidproteinsofawild-typeAAV)andan 

encapsidatedpolynucleotide.Iftheparticlecomprisesheterologouspolynucleotide(i.e.,a 

10 polynucleotideotherthanawild-typeAAVgenomesuchasatransgenetobedeliveredtoa 

mammaliancell),itistypicallyreferredtoas"rAAV".  

InoneembodimenttheAAVexpressionvectorsareconstructedusingknown 

techniquestoatleastprovideasoperativelylinkedcomponentsinthedirectionof 

transcriptioncontrolelementsincludingatranscriptionalinitiationregiontheDNAof 

15 interestandatranscriptionalterminationregion.Thecontrolelementsareselectedtobe 

functionalinamammaliancell. Theresultingconstructwhichcontainstheoperativelylinked 

componentsisflanked(5'and3')withfunctionalAAVJTRsequences.  
9, 9, ~9 

Byadeno-associatedvirusinvertedterminalrepeatsor"AAVJTRsismeantthe 
ad-recognizedregionsfoundateachendoftheAAVgenomewhichfunctiontogetherincis 

20 asoriginsofDNAreplicationandaspackagingsignalsforthevirus.AAVJTRstogether 

integrationofanucleotidesequenceinterposedbetweentwoflankingJTRsintoamammalian 

cellgenome.  

NucleotidesequencesofAAVJTRregionsareknown.Asusedhereinan~9AAV 

25 JTR"neednothavethewild-typenucleotidesequencedepictedbutmaybealterede.g.,by 

theinsertiondeletionorsubstitutionofnucleotides.AdditionallytheAAVJTRmaybe 

derivedfromanyofseveralAAVserotypesincludingwithoutlimitationAAV1AAV2, 

AAV3,AAV4,AAV5,AAV7,etc.Furthermore,5'and3'JTRswhichflankaselected 

nucleotidesequenceinanAAVvectorneednotnecessarilybeidenticalorderivedfromthe 

30 sameAAVserotypeorisolatesolongastheyfunctionasintendedi.e.,toallowforexcision 

andrescueofthesequenceofinterestfromahostcellgenomeorvectorandtoallow 

integrationoftheheterologoussequenceintotherecipientcellgenomewhenAAVRepgene 

productsarepresentinthecell.  

17 

withtheALALVrepcodingregionprovidefortheefficientexcisionandrescuefromand
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InoneembodimentAAVJTRscanbederivedfromanyofseveralAAVserotypes, 

includingwithoutlimitationAAV1,AAV2,AAV3,AAV4,AAV5,AAV7,etc.  

Furthermore,5'and3'JTRswhichflankaselectednucleotidesequenceinanAAV 

expressionvectorneednotnecessarilybeidenticalorderivedfromthesameAAVserotype 

5 orisolatesolongastheyfunctionasintendedi.e.,toallowforexcisionandrescueofthe 

sequenceofinterestfromahostcellgenomeorvectorandtoallowintegrationoftheDNA 

moleculeintotherecipientcellgenomewhenAAVRepgeneproductsarepresentinthecell.  

InoneembodimentAAVcapsidscanbederivedfromAAV2.SuitableDNA 

moleculesforuseinAAVvectorswillbelessthanabout5kilobases(kb),lessthanabout4.5 

10 kblessthanabout4kblessthanabout3.5kblessthanabout3kblessthanabout2.5kbin 

sizeandareknownintheart.  

Asusedhereinthetermattenuatedvirusreferstoanyvirus(e.g.,anattenuated 

lentivirus)thathasbeenmodifiedsothatitspathogenicityintheintendedsubjectis 

substantiallyreduced.Thevirusmaybeaftenuatedtothepointitisnonpathogenicfroma 

15 clinicalstandpoint, i.e.,thatsubjectsexposedtothevirusdonotexhibitastatistically 

significantincreasedlevelofpathologyrelativetocontrolsubjects.  

Asusedhereinthetermpackagingsignal"or~9packagingsequencerefersto 

sequenceslocatedwithintheviralgenomeoravectorthatarerequiredfororatleast 

facilitateinsertionoftheviralorvectornucleicacidintotheviralcapsidorparticle.The 

20 termpackagingsignal"isalsousedforconveniencetorefertoavectorsequencethatis 

atransgenevectorcanbethatinthepackagingvectorthemajorpackagingsignalis 

inactivatedandinthetransgenevectorthemajorpackagingsignalisfunctional. Ideallyin 

someembodimentsinthepackagingvectorallpackagingsignalswouldbeinactivatedand 

25 inthetransgenevectorallpackagingsignalswouldbefunctional.Howevercountervailing 

considerationssuchasmaximizingviraltiterorinhibitinghomologousrecombinationmay 

lendsuchconstructslessdesirable.  

Thecompositionsprovidedhereincanbecontactedwithcellsordeliveredor 

administeredtoasubjectwithinaparticlesuchasananoparticle.Aparticlesuchasa 

30 nanoparticlecanbebutisnotlimitedtolipid-basednanoparticles(alsoreferredtohereinas 
S lipidnanoparticlesi.e.nanoparticleswherethemajontyofthematerialthatmakesuptheir 

structurearelipids),virus-likeparticles(i.e.,particlesthatareprimarilymadeupofviral 

structuralproteinsbutthatarenotinfectiousorhavelowinfectivity),and/orparticleswitha 

18 

transcribedintoafunctionalpackagingsignal.Adistinctionbetweenapackagingvectorand
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combinationofnanomaterials.TheparticlesmaybeavarietyofdifferentshapesS 

butnotlimitedtospheroidalcuboidalpyramidaloblongcylindricaltoroidalandthelike.  

Insomeembodimentsparticlessuchasnanoparticlesmaycompriseoneormore 

lipids.Insomeembodimentsparticlessuchasnanoparticlesmaycompriseliposomes.In 

5 someembodimentsparticlessuchasnanoparticles, maycomprisealipidbilayer.Insome 

embodimentsparticlessuchasnanoparticlesmaycomprisealipidmonolayer.Insome 

embodimentsparticlessuchasnanoparticlesmaycompriseamicelle.  

Theinventionisnowillustratedbythefollowingnon-limitingExamples.  

10 EXAMPLES 

ExAMrLE1 

TransferRNAmoleculeshavebeengeneratedwheretheanticodonloophasbeen 

modifiedsothatitisspecificforanoncognatetripletDNAcodon.TheseSWTX 

(SubstitutionwithtRNAeXchange)tRNAscansuppresssensecodonswithinthehuman 

15 geneticcode(alsoreferredtohereinassensesuppressortRNAs(sstRNAs)).  

Brieflyasingle-plasmiddesignwasusedtoexpresscodon-swappedtRNAandGFP 

reporter.ThetRNAcassettecontainsanupstreamleadersequencefollowedbya 

downstreamterminator.HIEK293cellswerereversetransfectedasfollows.Cellswere 

passagedinculturedailyforatleastthreedaysafterthawingandgrownto700oconfluency.  

20 PlasmidcDNAwasmixedwithtransfectionreagentandaddedtoa96-wellfollowedby 

hourtimepoints.  

Results 

25 SWTXtRNAsorsstRNAshavebeengeneratedthatcandeliveralternativeamino 

acids.ForexampleSWTX2andSWTS3decodeprolinetripletcodonstoplacealeucineata 

proline(CCA)codon(lowercaseleftersindicateanticodontriplet).Inotherwordsaleucine 

tRNAwasrecodedtoencodeleucineatproline(CCA)codonsandgenerated.  

30 SWTX2: 

ACCAGAATGGCCGAGTGGTtAAGGCOTTGOACTtggOATCCAATGGATTCATATCC 

GCGTGGGTTCGAACCCCACTTCTGGTA(SEQIDNO:1) 

19 

H1EK293cellsat1OK/180u1density.CellswerethenimagedforGFPexpressionat24and48
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SWTX3: 

ACCGGGATGGCTGAGTGGTtAAGGCGTTGGACTtggGATCCAATGGACAGGTGTCC 

GCGTGGGTTCGAGCCCCACTCCCGGTA(SEQIDNO:2) 

5 Co-transfectionoftheseconstructsrapidlymitigatedGFPexpressionandcelldivision 

(Figure3).Co-expressionofSWTX2orSWTX3tRNAconstructsbytransienttransfection 

impairedcellproductionofGFPdemonstratingrapidanddetrimentalbiologicalactivityasa 

result.Co-expressionofSWTXSorSWTX7tRNAconstructsresultsarealsoshown(Figure 

4).  

10 

EXAMPLE 

FurtherexamplesoftRNAconstructsthatweregeneratedasdescribedaboveandfor 

somescreenedwhenexpressedinplasmidswithrespecttoresultingGFPintensity(SWTX51 

and52haveanall-in-oneplasmiddesign)(Figures5- 8),areasfollows: 

15 

Pro- >LeuAAG(SuppressLeuandconverttoProj 

SWTX11: 

GGCTCGTTGGTCTAGGGCTATGATTCTCGCTTaagGTGCGAGAGGtCCCGGGTTCA 

AATCCCGGACGAGCCC(SEQflJNO:3) 

20 

GGCTCGTTGGTCTAGTGGTATGATTCTCGCTTaagGTGCGAGAGGtCCCGGGTTCAA 

ATCCCGGACGAGCCC(SEQflJNO:4) 

25 Leu- >ProAGG(SuppressProandconverttoLeuj 

SWTX31: 

GTCAGGATGGCCGAGTGGTctAAGGCGCCAGACTaggGTTCTGGTCTCCAATGGAG 

GCGTGGGTTCGAATCCCACTTCTGACA(SEQIDNO:5) 

30 SWTX32: 

GTCAGGATGGCCGAGTGGTctAAGGCGCCAGACTaggGTTCTGGTCTCCOTATOGA 

GGCGTGGGTTCGAATCCCACTTCTGACA(SEQIDNO:6) 

20 

SWTX13:
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SWTX33: 

GTCAGGATGGCCGAGTGGTctAAGGCGCCAGACTaggGTTCTGGTCTCCGCATGGA 

GGCGTGGGTTCGAATCCCACTTCTGACA(SEQIDNO:7) 

5 SWTX34: 

ACCAGGATGGCCGAGTGGTtAAGGCGTTGGACTaggGATCCAATGGACATATGTCC 

GCGTGGGTTCGAACCCCACTCCTGGTA(SEQflJNO:8) 

SWTX35: 

10 ACCGGGATGGCCGAGTGGTtAAGGCOTTGOACTaggOATCCAATGOOCTGOTOCCC 

GCGTGGGTTCGAACCCCACTCTCGGTA(SEQflJNO:9) 

SWTX36: 

ACCAGAATGGCCGAGTGGTtAAGGCGTTGGACTaggGATCCAATGGATTCATATCC 

15 GCOTOOOTTCOAACCCCACTTCTGGTA(SEQIDNO:1O) 

Leu- >ProTGG(SuppressProandconverttoLeu) 

SWTX50: 

ACCAGGATGOCCGAGTGGTtAAGGCOTTGOACTtggGATCCAATGGACATATGTCC 

SWTX51: 

ACCOGOATGOCCGAOTOOTtAAGGCOTTOOACTtggOATCCAATOOOCTOOTOCCC 

OCOTOOOTTCOAACCCCACTCTCOOTA(SEQUJNO:12) 

25 

SWTX52: 

ACCAOAATOOCCOAOTOOTtAAOOCOTTOOACTtggOATCCAATOOATTCATATCC 

OCOTOOOTTCOAACCCCACTTCTOOTA(SEQIDNO:13) 

30 lie- >ProAGG(SuppressProandconverttoTie) 

SWTX55: 

OOCCOOTTAOCTCAOTTOOTtAOAOCOTOOTOCTaggAACOCCAAOOtCOCOOOTT 

COATCCCCOTACTOOCCA(SEQIDNO:14) 

21 

20 GCOTOOOTTCOAACCCCACTCCTOOTA(SEQIDNO:11)
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SWTX57: 

GGCCEXITTAGCTCAOTTGGTtAGAtiCGTGGTGCTaggAACtiCCAAGGtCGeGGGTT 

CGAACCCCGTACGGGCCA(SEQflJNO:15) 

5 Theplasmidsequencesusedareasfollows: 

SWTX31 G0619pFBAAVmcsCMVeGFPSV4OpA 

CTCGAGCAGATACACTGTCTTTGACACGTTGATGGATTAAGCGCTCCGGTTTTTC 

TGTGCTGAACCTCAGGGGACGCCGACACACGTACACGTCGTCAGGATGGCCGAG 

10 TGGTctAAGGCGCCAGACTaggGTTCTGGTCTCCAATGGAGGCGTGGGTTCGAATC 

CCACTTCTGACAGTCCTTTTTTTGTGCTACGGCGATTCTTGGAGAGCCAGCTGCG 

ATCGCTAGGATCC(SEQIDNO:16) 

SWTX32 G0619pFBAAVmcsCMVeGFPSV4OpA 

15 CTCGAGCAGATACACTGTCTTTGACACGTTGATGGATTAAGCGCTCCGGTTTTTC 

TGTGCTGAACCTCAGGGGACGCCGACACACGTACACGTCGTCAGGATGGCCGAG 

TGGTctAAGGCGCCAGACTaggGTTCTGGTCTCCAATGGAGGCGTGGGTTCGAATC 

CCACTTCTGACAGTCCTTTTTTTGTGCTACGGCGATTCTTGGAGAGCCAGCTGCG 

ATCGCTAGGATC(SEQflJNO:17) 

20 

CTCGAGCAGATACACTGTCTTTGACACGTTGATGGATTAAGCGCTCCGGTTTTTC 

TGTGCTGAACCTCAGGGGACGCCGACACACGTACACGTCGTCAGGATGGCCGAG 

TGGTctAAGGCGCCAGACTaggGTTCTGGTCTCCGTATGGAGGCGTGGGTTCGAATC 

25 CCACTTCTGACAGTCCTTTTTTTGTGCTACGGCGATTCTTGGAGAGCCAGCTGCG 

ATCGCTAGGATCC(SEQIDNO:18) 

SWTX34 G0619pFBAAVmcsCMVeGFPSV4OpA 

CTCGAGCAGATACACTGTCTTTGACACGTTGATGGATTAAGCGCTCCGGTTTTTC 

30 TGTGCTGAACCTCAGGGGACGCCGACACACGTACACGTCGTCAGGATGGCCGAG 

TGGTctAAGGCGCCAGACTaggGTTCTGGTCTCCGCATGGAGGCGTGGGTTCGAAT 

CCCACTTCTGACAGTCCTTTTTTTGTGCTACGGCGATTCTTGGAGAGCCAGCTGCG 

ATCGCTAGGATCC(SEQIDNO:19) 

22 

SWTX33 G0619pFBAAVmcsCMVeGFPSV4OpA
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SWTX35 G0619pFBAAVmcsCMVeGFPSV4OpA 

CTCGAGCAGATACACTGTCTTTGACACGTTGATGGATTAAGCGCTCCGGTTTTTC 

TGTGCTGAACCTCAGGGGACGCCGACACACGTACACGTCACCAGGATGGCCGAG 

TGGTtAAGGCGTTGGACTaggGATCCAATGGACATATGTCCOCGTGGGTTCGAACC 

5 CCACTCCTGGTAGTCCTTTTTTTGTGCTACGGCGATTCTTGGAGAGCCAGCTGCG 

ATCGCTAGGATCC(SEQIDNO:20) 

SWTX36 G0619pFBAAVmcsCMVeGFPSV4OpA 

CTCGAGCAGATACACTGTCTTTGACACGTTGATGGATTAAGCGCTCCGGTTTTTC 

10 TGTGCTGAACCTCAGGGGACGCCGACACACGTACACGTCACCGGGATGGCCGAG 

TGGTtAAGGCGTTGGACTaggGATCCAATGGGCTGGTGCCCGCGTGGGTTCGAACC 

CCACTCTCGGTAGTCCTTTTTTTGTGCTACGGCGATTCTTGGAGAGCCAGCTGCG 

ATCGCTAGGATCC(SEQIDNO:21) 

15 SWTX50 G0619pFBAAVmcsCMVeGFPSV4OpA 

CTCGAGCAGATACACTGTCTTTGACACGTTGATGGATTAAGCGCTCCGGTTTTTC 

TGTGCTGAACCTCAGGGGACGCCGACACACGTACACGTCGTCAGGATGGCCGAG 

TGGTctAAGGCGCCAGACTtggGTTCTGGTCTCCGCATGGAGGCGTGGGTTCGAATC 

CCACTTCTGACAGTCCTTTTTTTGTGCTACGGCGATTCTTGGAGAGCCAGCTGCG 

SWTX51 G0619pFBAAVmcsCMVeGFPSV4OpA 

CTCGAGCAGATACACTGTCTTTGACACGTTGATGGATTAAGCGCTCCGGTTTTTC 

TGTGCTGAACCTCAGGGGACGCCGACACACGTACACGTCACCAGGATGGCCGAG 

25 TGGTtAAGGCGTTGGACTtggGATCCAATGGACATATGTCCGCGTGGGTTCGAACC 

CCACTCCTGGTAGTCCTTTTTTTGTGCTACGGCGATTCTTGGAGAGCCAGCTGCG 

ATCGCTAGGATCC(SEQIDNO:23) 

SWTX52 G0619pFBAAVmcsCMVeGFPSV4OpA 

30 CTCGAGCAGATACACTGTCTTTGACACGTTGATGGATTAAGCGCTCCGGTTTTTC 

TGTGCTGAACCTCAGGGGACGCCGACACACGTACACGTCACCGGGATGGCCGAG 

TGGTtAAGGCGTTGGACTtggGATCCAATGGGCTGGTGCCCGCGTGGGTTCGAACC 

CCACTCTCGGTAGTCCTTTTTTTGTGCTACGGCGATTCTTGGAGAGCCAGCTGCG 

ATCGCTAGGATCC(SEQIDNO:24) 

23 

20 ATCGCTAGGATCC(SEQIDNO:22)
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SWTX55 G0619pFBAAVmcsCMVeGFPSV4OpA 

CTCGAGCAGATACACTGTCTTTGACACGTTGATGGATTAAGCGCTCCGGTTTTTC 

TGTGCTGAACCTCAGGGGACGCCGACACACGTACACGTCGGCCGGTTAGCTCAG 

5 TTGGTtAGAGCGTGGCGCTaagAACGCCAAGGtCGCGGGTTCGATCCCCGTACGGG 

CCAGTCCTTTTTTTGTGCTACGGCGATTCTTGGAGAGCCAGCTGCGATCGCTAGG 

ATCC(SEQlIDNO:25) 

SWTX57 G0619pFBAAVmcsCMVeGFPSV4OpA 

10 CTCGAGCAGATACACTGTCTTTGACACGTTGATGGATTAAGCGCTCCGGTTTTTC 

TGTGCTGAACCTCAGGGGACGCCGACACACGTACACGTCGGCTGGTTAGCTCAG 

TTGGTtAGAGCCTGGTCCTaagAACCCCAAGGtCCCGGGTTCOATCCCCGTACTGGC 

CAGTCCTTTTTTTGTGCTACGGCGATTCTTGGAGAGCCAGCTGCGATCGCTAGGA 

TCC(SEQTEDNO:26) 

15 

EXAMPLE 

AnumberofthegeneratedsstRNAswerealsotransfected(WTGFPorGFP+the 

SWTX51orSWTX52constructsSWTX51and52haveanall-in-oneplasmiddesign)in 

thefollowingcelllines(HEK293TsimilartoaboveFigures8and11).  

20 SK-MZEL-39 MalignantmelanomaskinderivedfromMetastaticSite:lymphnode.  

CatalogNo.30-2007.Tomakethecompletegrowthmediumthefollowingcomponentswere 

addedtothebasemedium:fetalbovineserumtoafinalconcentrationof150o.Reverse 

transfectionwasperformed.  

25 RPMJ-7951Malignantmelanomaskinderivedfrommetastaticsite:lymphnode.  

ThebasemediumforthiscelllinewasATCC-formulatedEagle'sMinimumEssential 

Medium(MEM),CatalogNo.30-2003. Tomakethecompletegrowthmediumthefollowing 

componentswereaddedtothebasemedium:fetalbovineserumtoafinalconcentrationof 

100oFUGENEwasusedasthetransfectionreagent.  

30 TheresultsshowthatSWTX51andSWTX52impairproteinproductioninthe 

melanomalines(Figures9,10and12).  

24 

ThebasemediumforthiscelllinewasATCC-formulatedMcCoy'sSaMediumModified,
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EXAMPLE 

AnallinonedesignoftheSWTX51and52tRNAswereusedwherebothtRNA 

wereinthesameplasmidpayloadastheGFPreporter(i.e.,a" e configuration)toassess 

thepossibilityoftRNAcassettepromoterinterferenceonGFPexpression.SWTX51and52 

5 tRNAwereco-expressedintheirownplasmid((calledSWTX2andSWTX3)separatefrom 

thereporter.Thisisa"transconformation.SWTX2andSWTXactivitywasassessed 

usingamelanomacellline)fortdtomato(aredfluorescentprotein)andnanoluciferase 

expression.SWTX2andSWTX3successfullyknockedouttdtomatoaswellasnanoluc 

(Figures13and14,resultsat24hrsandFigures15,resultsat48hrsand16resultsat24 

10 and48hrs).  

EXAMPLE 

tRNAmediatedknock-downofGFPwasseeninRPMJ-7951melanomacellswhen 

thetRNAweredeliveredbylipofectamineandreversetransfection.SWTX51andSWTX 

15 52impairedreporterproteinfunction/expressioninaSKMIELmelanomaline.Resultsare 

showninaSKMel3melanomalineandHCCtriplenegativecellline(Figures17-19).For 

theSKMeltheRLPMJ-7951andHIEKcomparisonsareshownwithWTGFPonthetop, 

followedbySWTX51andSWTX52.  

20 EXAMPLE 

ofSWTX51and52,wasused.ThedatasuggestthattwotRNAsimultaneouslyattackingthe 

hostribosomecanbemorepotentthanasingleconstruct.By48hrs(Figure20)celldeathis 

seenintheSWTX2+3conditionbutnotGFPalone.Ascratchassaywasperformedat48 

25 hrstomeasuretheabilityofthecellstomovebackintotheclearedarea.At72hrstheGFP 

cellsremainhealthyfluorescentandhavemostlyrefilledtheclearancemadebythescratch.  

IntheSWTX2+3cellsthereiswide-spreadcelldeathnomobilityandverylittleGFP 

expression.  

30 EXAMPLE 

UsingHIEKcellsandatriplecombinationofsstRNAsexpressionoftheendogenous 

metabolicproteinmTORaregulatorofmetabolismwasinvestigated.Thisproteinhas 

greaterthan90prolinecodonsthatcouldbemutatedtoleucineorisoleucine.Thebluestain 

25 

Acombinationoftwoconstructs:SWTX2andSWTX3,the"tRNAaloneversions
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ontheleftinFigure21isallproteintotherightinthesamefigureistheWesternagainst 

mTORinavarietyofconditionsandtimepoints.  

AnumberofcombinationsofSWTXtRNAweretestedwiththetriplecombination 

ofSWTX2/3/57havingthebiggestimpactat72hrs(redasterisk).ThelevelofmTORis 

5 significantlyimpactedeventhoughthelaneisfullofprotein.Theeffectisevenmore 

pronouncedthancyclohexamidewhichiscommonlyusedtoimpacttheribosome.  

Althoughtheforegoingspecificationandexamplesfullydiscloseandenablethe 

presentinventiontheyarenotintendedtolimitthescopeoftheinventionwhichisdefined 

10 bytheclaimsappendedhereto.  

Allpublicationspatentsandpatentapplicationsareincorporatedhereinbyreference.  

Whileintheforegoingspecificationthisinventionhasbeendescribedinrelationtocertain 

embodimentsthereofandmanydetailshavebeensetforthforpurposesofillustrationitwill 

beapparenttothoseskilledintheartthattheinventionissusceptibletoadditional 

15 embodimentsandthatcertainofthedetailsdescribedhereinmaybevariedconsiderably 

withoutdepartingfromthebasicprinciplesoftheinvention.  

Theuseoftheterms"a,, and"anand"the"andsimilarreferentsinthecontextof 

describingtheinventionaretobeconstruedtocoverboththesingularandthepluralunless 

otherwiseindicatedhereinorclearlycontradictedbycontext.Thetermscomprising, 

20 "having,~~"S and"containing"aretobeconstruedasopen-endedterms(/.e.  
"S 

valueshereinaremerelyintendedtoserveasashorthandmethodofreferringindividuallyto 

eachseparatevaluefallingwithintherangeunlessotherwiseindicatedhereinandeach 

separatevalueisincorporatedintothespecificationasifitwereindividuallyrecitedherein.  

25 Allmethodsdescribedhereincanbeperformedinanysuitableorderunlessotherwise 

indicatedhereinorotherwiseclearlycontradictedbycontext.Theuseofanyandall 

examplesorexemplarylanguage(e.g., suchas")providedhereinisintendedmerelyto 

betterilluminatetheinventionanddoesnotposealimitationonthescopeoftheinvention 

unlessotherwiseclaimed.Nolanguageinthespecificationshouldbeconstruedasindicating 

30 anynon-claimedelementasessentialtothepracticeoftheinvention.  

Embodimentsofthisinventionaredescribedhereinincludingthebestmodeknown 

totheinventorsforcarryingouttheinvention.Variationsofthoseembodimentsmaybecome 

apparenttothoseofordinaryskillintheartuponreadingtheforegoingdescription.The 

inventorsexpectskilledartisanstoemploysuchvariationsasappropriateandtheinventors 

26 

meaningincludingbutnotlimitedto")unlessotherwisenoted.Recitationofrangesof
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intendfortheinventiontobepracticedotherwisethanasspecificallydescribedherein.  

Accordinglythisinventionincludesallmodificationsandequivalentsofthesubjectmafter 

recitedintheclaimsappendedheretoaspermittedbyapplicablelaw.Moreoverany 

combinationoftheabove-describedelementsinallpossiblevariationsthereofis 

5 encompassedbytheinventionunlessotherwiseindicatedhereinorotherwiseclearly 

27 

contradictedbycontext.
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WHATISCLAIMEDIS: 

1. AsensesuppressortransferRNA(sstRNA)comprisinganacceptorstemandan 

anticodonspecificforanoncognatecodon.  

2. ThesstRNAofclaim1whereintheanticodonisspecificforaleucinecodon.  

39 ThesstRNAofclaim2whereintheacceptorstemisspecificforproline.  

4. ThesstRNAofclaim3whereinthesstRNAisencodedbyasequenceassetforthin 

SEQIIIDNOs:3and4.  

5, ThesstRNAofclaim1whereintheanticodonisspecificforaprolinecodon.  

6. ThesstRNAofclaim5whereintheacceptorstemisspecificforleucine.  

7, ThesstRNAofclaim6whereinthethesstRNAisencodedbyasequenceassetforth 

inSEQlIDNOs:1,2and5-13.  

9. ThesstRNAofclaim8whereinthethesstRNAisencodedbyasequenceassetforth 

inSEQIIIDNOs:l4and15.  

10. AnoligonucleotidethatencodesatleastonesstRNAofanyoneofclaims1to9 

optionallyatleasttwoorthreesstRNAsofanyoneofclaims1to9.  

11. Theoligonucleotideofclaim10whereintheoligonucleotidehasatotallengthofless 

than150nucleotidesor300nucleotides.  

12. Theoligonucleotideofclaim11whereintheoligonucleotideisDNAsuchascDNA.  

13. Theoligonucleotideofclaim11whereintheoligonucleotideisRNA.  

28 

8. ThesstRNAofclaim5whereintheacceptorstemisspecificforisoleucine.
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14. Anexpressioncassettecomprisingapromoterandanucleicacidencodingatleastone 

sstRNAofanyoneofclaims1to9,optionallyatleasttwoorthreesstRNAsofany 

oneofclaims1to9,ortheoligonucleotideofanyoneofclaims10to13.  

15. Theexpressioncassetteofclaim14,furthercomprisingaterminator.  

16. AnexpressioncassettecomprisinganucleotidesequenceassetforthinSEQEDNOs: 

16-26,optionallycomprisingatleasttwoorthreedifferentnucleotidesequencesas 

setforthinSEQlIDNOs:16-26.  

17. Avectorcomprisingtheoligonucleotideofanyoneofclaims10to13,orthe 

expressioncassetteofanyoneofclaims14-16.  

18. Thevectorofclaim17whereinthevectorisaviralorplasmidvector.  

19. Acompositioncomprising: 

atleastonesstRNAofanyoneofclaims1to9,optionallyatleasttwoorthree 

sstRNAsofanyoneofclaims1to9,theoligonucleotideofanyoneofclaims10to 

13,theexpressioncassetteofanyoneofclaims14-16,orthevectorofclaim17or 

20. Thecompositionofclaim19,whereinthepharmaceuticallyacceptablecarrierisa 

particlesuchasananoparticle.  

21. Thecompositionofclaim20,whereintheparticleisaliposomeoralipid 

nanoparticle.  

22. AcellcomprisingatleastonesstRNAofanyoneofclaims1to9,optionallyatleast 

twoorthreesstRNAsofanyoneofclaims1to9,theoligonucleotideofanyoneof 

claims10to13,theexpressioncassetteofanyoneofclaims14-16,thevectorof 

claim17or18,orthecompositionofanyoneofclaims19-21.  

23. Amethodofmodifyingordisruptingproteinexpressionorfunctioncomprising 

deliveringatleastonesstRNAofanyoneofclaims1to9,optionallyatleasttwoor 

29 

18,andapharmaceuticallyacceptablecarrier.
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threesstRNAsofanyoneofclaims1to9,theoligonucleotideofanyoneofclaims10 

to13,theexpressioncassetteofanyoneofclaims14-16,thevectorofclaim17or18 

orthecompositionofanyoneofclaims19-21intocellsinanamounteffectiveto 

disruptproteinexpressionorfunctioninthecells.  

24. AmethodofkillingcellscomprisingcontactingthecellswithatleastonesstRNAof 

anyoneofclaims1to9,optionallyatleasttwoorthreesstRNAsofanyoneofclaims 

1to9,theoligonucleotideofanyoneofclaims10to13,theexpressioncassetteof 

anyoneofclaims14-16,thevectorofclaim17or18,orthecompositionofanyone 

ofclaims19-21inanamounteffectivetokillcells.  

25. Amethodofreducingcellsurvivalcomprisingcontactingthecellswithatleastone 

sstRNAofanyoneofclaims1to9,optionallyatleasttwoorthreesstRNAsofany 

oneofclaims1to9,theoligonucleotideofanyoneofclaims10to13, theexpression 

cassetteofanyoneofclaims14-16,thevectorofclaim17or18,orthecomposition 

ofanyoneofclaims19-21inanamounteffectivetoreducethesurvivalofthecells.  

26. Amethodofreducingcellmobilitycomprisingcontactingthecellswithatleastone 

sstRNAofanyoneofclaims1to9,optionallyatleasttwoorthreesstRNAsofany 

oneofclaims1to9,theoligonucleotideofanyoneofclaims10to13, theexpression 

ofanyoneofclaims19-21inanamounteffectivetoreducethemobilityofthecells.  

27. Amethodofactivatingimmunecellscomprisingcontactingcellswithatleastone 

sstRNAofanyoneofclaims1to9,optionallyatleasttwoorthreesstRNAsofany 

oneofclaims1to9,theoligonucleotideofanyoneofclaims10to13, theexpression 

cassetteofanyoneofclaims14-16,thevectorofclaim17or18,orthecomposition 

ofanyoneofclaims19-21inanamounteffectivetoactivateimmunecells.  

28. Themethodofanyoneofclaims23-27whereinthecellsareinvitro.  

29. Themethodofanyoneofclaims23-27whereinthecellsareinvivo.  

30 

cassetteofanyoneofclaims14-16,thevectorofclaim17or18,orthecomposition
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30. Amethodoftreatingasubjectwithahyperproliferativediseaseordisorder, 

comprisingadministeringtothesubjectatleastonesstRNAofanyoneofclaims1to 

9,optionallyatleasttwoorthreesstRNAsofanyoneofclaims1to9,the 

oligonucleotideofanyoneofclaims10to13, theexpressioncassetteofanyoneof 

claims14-16,thevectorofclaim17or18,orthecompositionofanyoneofclaims 

19-21inanamounteffectivetotreatthehyperproliferativediseaseordisorder.  

31. Themethodofclaim30,whereinthehyperproliferativediseaseordisorderiscancer.  

32. Themethodofclaim31,whereinthecancerismelanomaorbreastcancersuchas 

triplenegativebreastcancer.  

33, Themethodofanyoneofclaims23-32whereinwhenthereisatleasttwoorthree 

sstRNAstheatleasttwoorthreesstRNAsareinthesameoligonucleotideexpression 

cassettevectororcomposition.  

34, Themethodofanyoneofclaims23-32whereinwhenthereisatleasttwoorthree 

sstRNAstheatleasttwoorthreesstRNAsareinatleasttwoorthreedifferent 

31 

oligonucleotidesexpressioncassettesvectorsorcompositions.
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