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METHODSOFENHANCINGNON-VIRALGENETHERAPY 

RELATEDAPPLICATIONS 

100011ThisapplicationclaimsprioritytoU.S.ProvisionalPatentApplicationNo.  
63/130,105,filedDecember23,2020,theentirecontentsofwhichareincorporatedhereinby 

referenceincludingalltexttablesanddrawings.  

FIELDOFTHEINVENTION 

100021Theinventionrelatestothefieldofgenetherapy.Inparticularitrelatestomethodsof 

enhancingnon-viralgenetherapy.  

BACKGROUNDOFTHEINVENTION 

100031Genetherapyinvolvesdeliveryofforeignnucleicacidstocellstoprovidea 
therapeuticbenefit.Geneticdiseasesforwhichacausativeabnormalityisknowncan 

potentiallybetreatedusinggenetherapyeitherbyblockingagenethatisbeingeithermis

oroverexpressedorbyprovidingaworkingcopyofamalfunctioninggene.Suchgene 

therapyapproachesarecurrentlybeingdevelopedtotreatorcureanumberofdiseasesthat 

ansefromgeneticabnormalities.  

100041Aneffectivedeliverysystemforthetherapeuticgeneticmaterialisrequiredfor 

successfulgenetherapy.Successfuldeliveryofthegeneticmaterial 4 

requiresthatfor 
examplethegenedeliverysystembedeliverabletothesubjectbeabletoprotectthegenetic 

sitewithinthebodywhereitisneededbebiocompatibleandbiodegradableorhavetolerable 

toxicityandbeabletocrossthecellmembraneandtransitthroughthecytosoland/orcross 

thenuclearmembranetoreleasethegeneticmaterialatthedesiredpointofaction.  

100051Genetherapycanbedeliveredbyviralandnon-viralvectors.Viralvectors 
demonstratehightransductionefficiencyandexhibitstablelong-termexpressionofaforeign 

genewhentherecombinantDNAremainsepisomalorisintegratedintothechromosome.  

Howevertheirinvivoefficacymaybelimitedduetoconcernsoftoxicityrandom 

integrationofgeneticmaterialsintothegenomedisruptionofpropergenefunctioncancer 

formationpotentialreplicationcelldivision-dependentdilutionlimitedDNAcarrying 

capacitysevereimmuneandinflammatoryresponsesdueinparttohumoralandcell

materialfromenzymaticdegradationhavealonglifetimeinthebodybeabletoreachthe
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mediatedimmuneresponsestothevectorcapsidandtheinabilitytore-dosesubjectsdueto 

thepresenceofpre-existingantibodiestothevectorcapsidinasubsetofsubjects.  

100061Non-viralgenedeliveryapproachesarebeingdevelopedtoovercomethedeficiencies 

ofviralvectors.Comparedtoviralvectorscertaintypesofnon-viralvectorsareeasierto 

makedonotrequirereplicationandarelesslikelytoproduceadaptiveimmuneresponses 

duetothelackofaprotein-basedvectorcapsid.Inadditionnon-viralvectorsoffersome 

invaluableadvantages,0 thelackoftransgenesizerestrictionassociatedwithviral 

vectorstheabilitytodosesubjectswithpre-existingantibodiestovectorcapsidandthe 
0 

abilitytore-doseasubject.Howevernon-viraldeliveryapproachessufferfromchallenges 

suchastoxicitytransfectionefficiencynucleicaciddegradationandinnateimmunity.In 

additionnon-viralapproacheshavedemonstratedlowefficiencyofgenedeliveiytosomatic 

targetsandlowerinvivogeneexpressionlevelsthanviralapproaches.  

100071Theliverisacentralorganinmetabolismanditisatargetforgenetherapyofmany 

inheritedmetabolicdiseaseanddisordersincludinginbornerrorsofmetabolismand 

hemophiliaaswellasacquireddiseasessuchaslivercancerandhepatitis.Theparticularcell 

targetsforliver-directedgenetherapiesaretheparenchymallivercellsorhepatocytes.  

Howevernanoparticlesarepredominantlytakenupbynon-parenchymalcellsincluding 

KupffercellsQ50 0 o)andliversinusoidalendothelialcellsQ300 o),limitingtheefficacyof 

hepatocyte-directedgenetherapy(Shietal.,JHistochemCytochem.201159(8):727-40 

Jacobsetal0~ Pharmaceuticals2012,5(12):1372-1392).Examplesofothertissue-specific 
0 

macrophagesalsoreferredtoasresidentmacrophagesincludeintestinalmacrophagesinthe 

macrophagesskinmacrophagesredpulpmacrophagesinthespleenandosteoclastsinbone.  

Site-specificimprovedefficiencyofgenetherapycouldbeachievedthroughenhancingthe 

entiyofnon-viralvectorsintothetargetcellsandreducingtheuptakeofthevectorsbynon

targetcells.  

100081Thereremainsaneedformethodsofeffectivelyspecificallyandsafelydelivering 

therapeuticgeneticmaterialtotargetsofinterest.  

BRIEFSUMMARYOFTHEINVENTION 

100091Disclosedhereinaremethodsfordeliveringatransgenetoasubjectinneedthereof 

Methodsaccordingtotheinstantinventioncanbeusedtotreatasubjectinneedoftreatment 

foradiseasecausedbyalossoffunctionoractivityofaproteinortotreatasubjectinneed 

oftreatmentforadiseasecausedbyagainoffunctionactivityorexpressionofaprotein.  

2 

gutmicroglialcellsinthebrainalveolarmacrophagesinthelungresidentkidney
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100101Althoughnotwishingtobeboundbyanytheoryorparticularmechanismitis 

believedthatdepletionofphagocyticimmunecellsbyadministrationofaphagocyte

depletingagentreducestheunproductiveuptakeofnon-viralvectorsbynon-targetcells 

enablingenhancedentryofthenon-viralvectorsintotargetcellsandresultinginimproved 
4 

transgeneexpression.  

100111Incertainembodimentstheinventionrelatestomethodsofdeliveringatransgenetoa 
4 subjectinneedthereofcomprising.  

a.administeringtothesubjectaphagocyte-depletingagent;and 

b.administeringtothesubjectapharmaceuticalcompositioncomprisinganon-viral 

vectorcomprisingthetransgeneandapharmaceuticallyacceptablecarrier.  

100121Incertainembodimentsthepharmaceuticalcompositioncomprises: 

a.anon-viraldeliverynanoparticleand 

b.thenon-viralvectorwhereinthenon-viralvectorcomprisesthetransgeneoperably 

linkedtoapromoter.  

100131Incertainembodimentsthephagocyte-depletingagentisamonocyteand/or 
macrophage-depletingagent.  

100141Incertainembodimentsthemonocyteand/ormacrophage-depletingagentisaCD115 
inhibitingagent.  

100151IncertainembodimentstheCD115inhibitingagentisanantibodyoranantigen 

bindingfragmentthereofthatspecificallybindstoCD115.  

100161Incertainembodimentstheanti-CD115antibodyorantigenbindingfragmentthereof 

100171IncertainembodimentstheCD115inhibitingagentisasmallmoleculeinhibitorof 

CD115.  

100181IncertainembodimentsthesmallmoleculeinhibitorofCD115ispexidartinib.  

100191Incertainembodimentsthemonocyteand/ormacrophage-depletingagentisnot 

clodronateorthemonocyteand/ormacrophage-depletingagentcomprisesclodronateand 

oneormoreadditionalphagocyte-depletingagentsuchasaCD115inhibitingagentora 

CD177,CD14,CD15,CD11bCD16,CD32,CD33,CD44,CD45,CD66bCD1SorCD62L 

inhibitingagent.  

100201Incertainembodimentsthephagocyte-depletingagentisaneutrophil-depleting 

agent.  

3 

isemactuzumabAMGS2Oorcabiralizumab.
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100211Incertainembodimentstheneutrophil-depletingagentisaCD177,CD14,CD15, 

CD1ibCD16CD32,CD33,CD44,CD45,CD66bCD1SorCD62Linhibitingagentoran 

agentthatinhibitsthecorrespondingorequivalenthumanproteinand/orfunctionalcelltype.  

100221IncertainembodimentstheCD177,CD14,CD15,CD11bCD16,CD32,CD33 

CD44,CD45,CD66bCD18,orCD62Linhibitingagentisanantibodyoranantigenbinding 

fragmentthereofthatspecificallybindstoCD177,CD14,CD15,CD1ibCD16,CD32, 

CD33,CD44,CD45,CD66bCD1SorCD62L.  

100231IncertainembodimentstheCD177,CD14,CD15,CD1ibCD16,CD32,CD33 

CD44,CD45,CD66bCD18,orCD62Linhibitingagentisasmallmoleculeinhibitorof 

CD177,CD14,CD15,CD11bCD16,CD32,CD33,CD44,CD45,CD66bCD1SorCD62L.  

100241Incertainembodimentsthephagocyte-depletingagentisadendriticcell-depleting 

agent.  

100251Incertainembodimentsthenon-viralvectorandphagocyte-depletingagentareco

administered.  

100261Incertainembodimentsthephagocyte-depletingagentisadministeredatleastone 

daybeforethenon-viralvectorisadministeredoptionallynomorethan1yearbeforethe 

non-viralvectorisadministered.  

100271Incertainembodimentsthemethodfurthercomprisesadministeringtothesubjecta 

bisphosphonatepreferablytogetherwithoneormoreotherphagocyte-depletingagents.  

100281Incertainembodimentsthebisphosphonateisclodronatepamidronateibandronate, 

orzoledronateoptionallyclodronate.  

immunosuppressant.  

100301Incertainembodimentstheimmunosuppressantisasteroid.  

100311Incertainembodimentsthesteroidisacorticosteroidoptionallydexamethasone.  

100321Incertainembodimentsthemethodresultsinexpressionofthetransgeneinthe 

subject.  

100331Incertainembodimentsthesubjecthasaminimalorabsentundesirableimmune 

responseinducedbythenon-viralvector.  

100341Incertainembodimentsthenon-viraldeliveiyparticleisselectedfromthegroup 

consistingofalipidnanoparticleapolymernanoparticleaprotein-basednanoparticleanda 

peptidecage.  

100351Incertainembodimentsthenon-viralvectorisadsDNAmoleculewhereinthe 

dsDNAmoleculeisselectedfromthegroupconsistingofaminicircleaplasmidanopen 

4 

100291Incertainembodimentsthemethodfurthercomprisesadministeringtothesubjectan
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linearduplexDNAandaclosed-endedlinearduplexDNA(CELiD/ceDNA/doggybone 

DNA).  

100361Incertainembodimentsthenon-viralvectorisanssDNAmoleculewhereinthe 

ssDNAmoleculeisaclosedcircularoranopenlinearDNA.  

100371Incertainembodimentsthetransgeneencodesatherapeuticorprophylacticproteinor 

peptide.  

100381Incertainembodimentsthetransgeneencodesatherapeuticorprophylacticnucleic 

acid.  

100391Alsodisclosedhereinarecombinationsorcompositionsforexampleandwithout 

limitationpackagesandkitshavingcomponentsthatcanbeusedtopracticemethods 

accordingtotheinstantinvention.Incertainembodimentsapackageorkithasdisposed 

therein:(a)apharmaceuticalcompositioncomprisinganon-viralvectorcomprisinga 

transgeneandapharmaceuticallyacceptable , (b)aphagocyte-depletingagent;and(c) 

alabelwithinstructionsforperformingamethodasdisclosedherein.Incertain 

embodiments,(a)and(b)areinseparateorthesamecontainerIncertainembodimentsthe 

combinationpackageorkitcanfurthercompriseanimmunosuppressant.  

BRIEFDESCRIPTIONOFTHEDRAWINGS 

100401Theforegoingsummaryaswellasthefollowingdetaileddescriptionoftheinvention 

willbebetterunderstoodwhenreadinconjunctionwiththeappendeddrawings.Itshouldbe 

understoodthattheinventionisnotlimitedtothepreciseembodimentsshowninthe 

100411FIG.1showstheimmuneresponseresultsofthestudydescribedinExample1, 

specificallyFIG.lAisagraphshowinglevelsofIFN-ycytokineproductionintheplasmaof 

animals6hoursfollowingdosingwith50jagofDNA-LNPwithorwithoutanti-CD115or 

anti-Ly6GantibodiesorlargeODNorH-151~~dFIG.1BisagraphshowinglevelsofIFN

7cytokineproductionintheplasmaofanimals6hoursfollowingdosingwith10ggofDNA

LNPwithorwithoutanti-CD115oranti-Ly6GantibodiesorlargeODNorH-151.  

100421FIG.2showstheefficacyresultsofthestudydescribedinExample1, specifically, 

FIG.2AisagraphshowingexpressionlevelsoftheFIXtransgeneintheplasmaofanimals 

1,8,14,28,63,84,and98daysfollowingdosingwith50ggofDNA-LNPwithorwithout 

anti-CD115oranti-Ly6GantibodiesorlargeODNorH-151. andFIG.2Bisagraphshowing 

expressionlevelsoftheFIXtransgeneintheplasmaofanimals1,8,14,28,63,84,and98 

5 

drawings.Inthedrawings:
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daysfollowingdosingwith10jagofDNA-LNPwithorwithoutanti-CD115oranti-Ly6G 

antibodiesorlargeODNorH-151.  

100431FIG.3showstheimmuneresponseresultsofthestudydescribedinExample2, 

specificallyFIG.3AisagraphshowinglevelsofIFN-ycytokineproductionintheplasmaof 

animals6hoursfollowingdosingwith50jagofDNA-LNPwithorwithoutanti-CD115 

and/orclodronate~andFIG.3BisagraphshowinglevelsofIL-6cytokineproductioninthe 

plasmaofanimals6hoursfollowingdosingwith50ggofDNA-LNPwithorwithoutanti

CD115and/orclodronate.  

100441FIG.4showstheefficacyresultsofthestudydescribedinExample2,specifically, 

FIG.4isagraphshowingexpressionlevelsoftheFIXtransgeneintheplasmaofanimals1 

weekfollowingdosingwith50ggofDNA-LNPwithorwithoutanti-CD115and/or 

clodronate.  

100451FIG.5showsdepletionefficacyresultingfromtreatmentwithclodronateanti

CD115,andpexidartinib.FIG.SAprovidesresultsmeasuringCLEC4F+cells.FIG.SB 

providesresultsmeasuringCD6S+cells.  

100461FIG.6showsdepletionefficacyresultingfromtreatmentwithpexidartinibmixedwith 

chow.FIG.6AprovidesresultsmeasuringCD6S+cells.FIG.6Bprovidesresultsmeasuring 

CLEC4F+cells.  

100471FIG.7showshFIXexpressioninmousetreatedwithpexidartinibanddosedwith 

DNA-LNP-5.Micewerepretreatedwithpexidartinibfor7or21days.hFIXlevelsinmouse 

plasmawerequantifiedusingELISA1, 2,3or4weeksafterdosing.  

dosedwithDNA-LNP-5. Micewerepretreatedwithanti-CD-115antibodiesthreetimes 

(days-5,-3and-1)beforeDNA-LNP-5dosing.hFIXlevelsinmouseplasmawere 
" 

quantifiedusingELISA1, 2,4or12weeksafterdosing.InFig.8,nsdenotesnot 
significantand*~<0.05byt-test;andLLOQdenoteslowerlimitofquantitation.  

100491FIG.9showshFIXexpressioninmousetreatedwithanti-CD-115antibodiesand 

dosedwithDNA-LNP-3. Micewerepretreatedwithanti-CD-115antibodiesfourtimes(days 

-10,-8 -6,and-2)beforeDNA-LNP-3dosing.hFIXlevelsinmouseplasmawere 

quantifiedusingELISA1,2,4or12weeksafterdosing.InFIG.9,~~ns"denotesnot 

significant,*P<K0.05 and*fl3<0.01byt-testandLLOQdenoteslowerlimitof 

quantitation.  

100501FIG.10showshFIXexpressioninmousetreatedwithanti-CD-i15antibodiesand 
dosedwithDNA-LNP-4.Micewerepretreatedwithanti-CD-115antibodiesfourtimes(days 

6 

100481FIG.8showshFIXexpressioninmousetreatedwithanti-CD-115antibodiesand
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-10,-8,-6,and-2)beforeDNA-LNP-4dosing.hFJXlevelsinmouseplasmawerequantified 

usingELISA1,2,4or12weeksafterdosing.InFIG.10"ns"denotesnotsignificant,*P< 

0.05,and***P<O.OO1byt-test;andLLOQdenoteslowerlimitofquantitation.  

DETAILEDDESCRIPTIONOFTHEINVENTION 

100511Variouspublicationsarticlesandpatentsarecitedordescribedinthebackgroundand 
throughoutthespecificatioweachofthesereferencesishereinincorporatedbyreferencein 

itsentirety.Discussionofdocumentsactsmaterialsdevicesarticlesorthelikewhichhas 

beenincludedinthepresentspecificationisforthepurposeofprovidingcontextforthe 

invention.Suchdiscussionisnotanadmissionthatanyorallofthesemattersformpartofthe 

priorartwithrespecttoanyinventionsdisclosedorclaimed.  

100521Unlessdefinedotherwisealltechnicalandscientifictermsusedhereinhavethesame 
meaningcommonlyunderstoodtooneofordinaryskillinthearttowhichthisinvention 

pertains.Otherwisecertaintermscitedhereinhavethemeaningsassetinthespecification.  

Allpatentspublishedpatentapplicationsandpublicationscitedhereinareincorporatedby 

referenceasifsetforthfullyherein.  

100531Itmustbenotedthatasusedhereinandintheappendedclaimsthesingularforms 
cc ~cc a, an,"andccthe~~includepluralreferenceunlessthecontextclearlydictatesotherwise.  

100541Throughoutthisspecificationandtheclaimswhichfollowunlessthecontextrequires 
otherwisethewordcccomprise~~andvariationssuch~cccomprisesandcccompdsing, will 

beunderstoodtoimplytheinclusionofastatedintegerorsteporgroupofintegersorsteps 

hereinthetermcccomprising"canbesubstituted~~ththetermcccontaining"orccincluding"or 

sometimeswhenusedhereinwiththetermcchaving 

100551Whenusedhereinccconsistingof'excludesanyelementsteporingredientnot 
4 cc specifiedintheclaimelement.Whenusedhereinconsistingessentiallyof'doesnot 

excludematerialsorstepsthatdonotmateriallyaffectthebasicandnovelcharacteristicsof 

theclaim.~yoftheaforementionedtermsofcccompdsing~ cccontaining"ccincluding",and 

cchaving~~wheneverusedhereininthecontextofanaspectorembodimentoftheinvention 

canbereplacedwiththetermccconsistingof'orccconsistingessentiallyof'tovaryscopesof 

thedisclosure.  
cc 

100561Asusedhereintheconjunctivetermand/of'betweenmultiplerecitedelementsis 

understoodasencompassingbothindividualandcombinedoptions.Forinstancewheretwo 

elementsareconjoinedbyccan4/of~afirstoptionreferstotheapplicabilityofthefirst 

7 

butnottheexclusionofanyotherintegerorsteporgroupofintegerorstep.Whenused
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elementwithoutthesecond.Asecondoptionreferstotheapplicabilityofthesecondelement 

withoutthefirst.Athirdoptionreferstotheapplicabilityofthefirstandsecondelements 

together.Anyoneoftheseoptionsisunderstoodtofallwithinthemeaningandtherefore 

satisfytherequirementoftheterm"and/or"asusedherein.Concurrentapplicabilityofmore 

thanoneoftheoptionsisalsounderstoodtofallwithinthemeaningandthereforesatisfythe 

requirementofthetermand/or." 

100571Allofthefeaturesdisclosedhereincanbecombinedinanycombination.Bachfeature 

disclosedinthespecificationcanbereplacedbyanalternativefeatureservingasame 

equivalentorsimilarpurpose.Thusunlessexpresslystatedotherwisedisclosedfeaturesare 

anexampleofagenusofequivalentorsimilarfeatures.  

100581Thetermabout"asusedhereinreferstoavaluewithin100ooftheunderlying 

parameter(i.e.,plusorminuslO 0 o).Forexample,"about1:10"means1.1:10.1or0.9:9.9, 

andabout5hoursmeans4.5hoursor5.5hoursetc.Thetermabout"atthebeginningofa 
0 

stringofvaluesmodifieseachofthevaluesby10o.  
100591Allnumericalvaluesornumericalrangesincludeintegerswithinsuchrangesand 

fractionsofthevaluesortheintegerswithinrangesunlessthecontextclearlyindicates 

otherwise.Thustoillustratereferencetoreductionof9500ormoreincludes9500,9600 

970o 980o990olOO0oetc aswellas95.10o95.20o95.30o 95.40o 95.50o etc 96.10o 
, , , , , ., 

9 6 . 2 0 o,9 6 . 3 0 o,9 6 . 4 0 o,9 6 .5 0 oetc.,andsoforth.Thustoalsoillustratereferencetoa 

numericalrangesuchas"1-4"includes2,3,aswellas1.1,1.2,1.3,1.4,etc.,andsoforth.  

Forexample,"1to4weeks"includes7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22 

100601Furtherreferencetoanumencalrangesuchas"0.01to10'includes0.011, 0.012, 

0.013,etc.,aswellas9.5,9.6,9.7,9.8,9.9,etcandsoforth.Forexampleadosageofabout 

"0.01mg/kgtoabout10mg/kg"bodyweightofasubjectincludes0.011mg/kg,0.012 

mg/kg,0.013mg/kg,0.014mg/kg,0.015mg/kgetc.,aswellas9.5mg/kg,9.6mg/kg,9.7 

mg/kg,9.8mg/kg,9.9mg/kgetc.,andsoforth.  

100611Referencetoanintegerwithmore(greater)orlessthanincludesanynumbergreater 

orlessthanthereferencenumberrespectively.Thusforexamplereferencetomorethan2 

includes3,4,5,6,7,8,9,10,11,12,13,14,15,etc.andsoforth.Forexample, 

administrationofanon-viralvectorand/oraphagocyte-depletingagent"twoormore"times 

includes3,4,5,6,7,8,9,10,11,12,13,14,15,ormoretimes.  

100621Furtherreferencetoanumencalrangesuchas"1to90"includes1. 1, 1.2,1.3, 1.4 

1.5,etc.,aswellas81,82,83,84,85,etc.,andsoforth.Forexample,"betweenabout1 

8 

23,24,25,26,27,or28days.



WO20221140788 PC¶U/IJS2021/073084 

minutetoabout90days" includes1.1minutes,1.2minutes,1.3minutes,1.4minutes,1.5 

minutesetc.,aswellasoneday,2days,3days,4days,5days... . 81days,82days,83days, 

84days,85daysetc.,andsoforth.  

100631Inanattempttohelpthereaderoftheapplicationthedescriptionhasbeenseparated 

intovariousparagraphsorsectionsorisdirectedtocertainembodimentsoftheapplication.  

Theseseparationsshouldnotbeconsideredasdisconnectingthesubstanceofaparagraphor 

sectionorembodimentsfromthesubstanceofanotherparagraphorsectionorembodiments.  

Tothecontraiyoneskilledintheartwillunderstandthatthedescriptionhasbroad 

applicationandencompassesallthecombinationsofthevarioussectionsparagraphsand 

sentencesthatcanbecontemplated.Thediscussionofanyembodimentismeantonlytobe 

exemplaryandisnotintendedtosuggestthatthescopeofthedisclosureincludingthe 

claimsislimitedtotheseexamples.  

100641Providedhereinaremethodstoimprovegenetherapycomprisingadministrationofan 

agentthatmodulatesimmunecells.Methodsaccordingtotheinstantinventioncanbeusedto 

treatasubjectinneedoftreatmentforadiseasesuchasonecausedbyalossoffunctionor 

activityofaproteinortotreatasubjectinneedoftreatmentforadiseasecausedbyagainof 

functionactivityorexpressionofaprotein.  

100651Inageneralaspectprovidedhereinaremethodsofdeliveringatransgenetoasubject 

inneedthereofcomprising.  

a.administeringtothesubjectaphagocyte-depletingagent;and 

b.administeringtothesubjectapharmaceuticalcompositioncomprisinganon-viral 

100661Incertainembodimentsthepharmaceuticalcompositioncomprises: 

a.anon-viraldeliverynanoparticleand 

b.anon-viralvectorwhereinthenon-viralvectorcomprisesthetransgeneoperably 

linkedtoapromoter.  

Genetransfersystems 
'4 '4 

100671Thetermvector"orgenetransfervector"asusedhereinreferstoanucleicacid 

moleculecomprisingageneofinterest.Examplesofvectorsincludebutarenotlimitedto, 

viralvectorsdeliveredbyviralparticlesorvirus-likeparticles(VLPs)thatresembleviral 

particlesbutarenon-infectioussuchasretroviraladenoviraladeno-associatedviraland 

lentiviralparticlesorVLPwandnon-viralvectorsdeliveredbynon-viralgenetransfer 

systemssuchasmicroinjectionelectroporationliposomeslargenaturalpolymerslarge 

syntheticpolymersandpolymerscomprisedofbothnaturalandsyntheticcomponents.  

9 

vectorcomprisingthetransgeneandapharmaceuticallyacceptablecarrier.
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'C 

100681Asusedhereinanon-viralvector"referstoavectorthatisnotdeliveredbyviral 

particlesorbyviral-likeparticles(VLPs).Accordingtocertainembodimentsanon-viral 

vectorisavectorthatisnotdeliveredbyacapsid.Thevectorcanbeencapsulatedadmixed, 
9 

orotherwiseassociatedwiththenon-viraldeliverynanoparticle.  
'C 

100691Asusedhereinthetermgenetransfersystemreferstoanymeansofdeliveringa 

compositioncomprisinganucleicacidsequence(e.g.,transgene)toacellortissue.For 

exampleagenetransfersystemcanbeaviralgenetransfersysteme.g.,intactviruses, 

modifiedvirusesandVLPstofacilitatedeliveryofaviralvectortoadesiredcellortissue.A 

genetransfersystemcanalsobeanon-viraldeliverysystemthatdoesnotcompriseviralcoat 

proteinorformaviralparticleorVLPe.g.,liposome-basedsystemspolymer-basedsystems 

protein-basedsystemsmetallicparticle-basedsystemspeptidecagesystemsetc.  

100701Anysuitablenon-viraldeliveiysystemknowntothoseskilledintheartinviewofthe 

presentdisclosurecanbeusedintheinvention.Thenon-viraldeliverynanoparticlecanbe 

forexamplealipid-basednanoparticleapolymer-basednanoparticleaprotein-based 

nanoparticleamicroparticleamicrocapsuleametallicparticle-basednanoparticleapeptide 

cagenanoparticleetc.  

100711Anon-viraldeliverynanoparticleoftheinstantinventioncanbeconstructedbyany 

methodknownintheartandanon-viralvectoroftheinstantinventioncomprisingthenon

viraldeliverynanoparticleandnucleicacidmoleculecomprisingatherapeutictransgenecan 

beconstructedbyanymethodknownintheart.  

Lipid-baseddeliverysystems 

deliverysystemknowntothoseskilledintheartinviewofthepresentdisclosurecanbeused 

intheinvention.Examplesoflipid-baseddeliverysystemsincludee.g.,liposomes, lipid 

nanoparticlesmicellesorextracellularvesicles.  

100731A"lipidnanoparticle"or"LNP"referstoalipid-basedvesicleusefulfordeliveryof 

nucleicacidmoleculesandhavingdimensionsonthenanoscalei.e., fromabout10nmto 

about1000nmorfromabout50nmtoabout500nmorfromabout50nmtoabout200nm.  

100741DNAisnegativelycharged.ThusitcanbebeneficialfortheLNPtocomprisea 

cationiclipidsuchasforexampleanaminolipid.Exemplaryaminolipidshavebeen 

describedinU.S.PatentNos.9,352,042,9,220,683,9,186,325,9,139,554,9,126,966 

9,018,187,8,999,351,8,722,082,8,642,076,8,569,256,8,466,122,and7,745,651andU.S.  

PatentPublicationNos.2016/0213785,2016/0199485,2015/0265708,2014/0288146 

2013/0123338,2013/0116307,2013/0064894,2012/0172411,and2010/0117125,allof 

10 

100721Lipid-baseddeliveiysystemsarewellknownintheartandanysuitablelipid-based
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whichareincorporatedhereinintheirentirety.IncertainembodimentstheLNPcomprises 

aminolipidssuchasanyofthosedescribedinW02013/063468,incorporatedhereininits 

entirety.  

100751Thetermscationiclipid"and"aminolipid"areusedinterchangeablyhereinto 

includethoselipidsandsaltsthereofhavingonetwothreeormorefattyacidorfattyalkyl 

chainsandapH-titratableaminogroup(e.g.,analkylaminoordialkylaminogroup).The 

cationiclipidistypicallyprotonated(i.e., positivelycharged)atapHbelowthepKaofthe 

cationiclipidandissubstantiallyneutralatapHabovethepKa.Thecationiclipidscanalso 

betitratablecationiclipids.Incertainembodimentsthecationiclipidscompnse:a 

protonatabletertiaiyamine(e.g.,pH-titratable)group;Cl8alkylchainswhereineachalkyl 

chainindependentlyhas0to3(e.g.,0,1, 2,or3)doublebonds~andetheresterorketal 

linkagesbetweentheheadgroupandalkylchains.  

100761Cationiclipidscanincludewithoutlimitation,1,2-dilinoleyloxy-NN

dimethylaminopropane(DLinDMA),1,2-dilinolenyloxy-NN-dimethylaminopropane 

(DLenDMA),1,2-di-y-linolenyloxy-NN-dimethylaminopropane(y-DLenDMA),2,2

dilinoleyl-4-(2-dimethylaminoethyl)-Ill,3]-dioxolane(DLin-K-C2-DMAalsoknownas 

DLin-C2K-DMAXTC2,andC2K),2,2-dilinoleyl-4-dimethylaminomethyl-[1,3]-dioxolane 

(DLin-K-DMA),dilinoleylmethyl-3-dimethylaminopropionate(DLin-M-C2-DMAalso 

knownasMC2),(6Z,9Z,28Z,31Z)-heptatriaconta-6,9,28,31-tetraen-19-yl4

(dimethylamino)butanoate(DLin-M-C3-DMAalsoknownasMC3),saltsthereof',and 

mixturesthereofOthercationiclipidsalsoincludebutarenotlimitedto,1,2-distearyloxy

(DODMA),2,2-dilinoleyl-4-(3-dimethylaminopropyl)-[1,3]-dioxolane(DLin-K-C3-DMA), 

2,2-dilinoleyl-4-(3-dimethylaminobutyl)-Ill,3]-dioxolane(DLin-K-C4-DMA),DLen-C2K

DMAy-DLen-C2K-DMAand(DLin-MP-DMA)(alsoknownas1-Bi1).  

100771Stillfurthercationiclipidscanincludewithoutlimitation,2,2-dilinoleyl-5

dimethylaminomethyl- [1,3]-dioxane(DLin-K6-DMA),2,2-dilinoleyl-4-N-methylpepiazino
II1,3]-dioxolane(DLin-K-MPZ),1,2-dilinoleylcarbamoyloxy-3-dimethylaminopropane 
(DLin-C-DAP),1,2-dilinoleyoxy-3-(dimethylamino)acetoxypropane(DLin-DAC),1,2

dilinoleyoxy-3-morpholinopropane(DLin-MA),1,2-dilinoleoyl-3-dimethylaminopropane 

(DLinDAP),1,2-dilinoleylthio-3-dimethylaminopropane(DLin-S-DMA),1-linoleoyl-2

linoleyloxy-3-dimethylaminopropane(DLin-2-DMAP),1,2-dilinoleyloxy-3

trimethylaminopropanechloridesalt(DLin-TMA.Cl),1,2-dilinoleoyl-3

trimethylaminopropanechloridesalt(DLin-TAP.Cl),1,2-dilinoleyloxy-3-(N

11 

NN-dimethyl-3-aminopropane(DSDMA),1,2-dioleyloxy-NN-dimethyl-3-aminopropane
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methylpiperazino)propane(DLin-MPZ),3-(NN-dilinoleylamino)-1,2-propanediol(DLinAP), 

3-(NN-dioleylamino)-1,2-propanedio(DOAP),1,2-dihnoleyloxo-3-(2-NN

dimethylamino)ethoxypropane(DLin-BG-DMA),NN-dioleyl-NN-dimethylammonium 

chloride(DODAC),N-(1-(2,3-dioleyloxy)propyl)-NNN-trimethylammoniumchloride 

(DOTMA),NN-disteaiyl-NN-dimethylammoniumbromide(DDAB),N-(1-(2,3

dioleoyloxy)propyl)-NNN-trimethylammoniumchloride(DOTAP),3-(N-(N',N'

dimethylaminoethane)-carbamoyl)cholesterol(DC-Chol),N-(1,2-dimyristyloxyprop-3-yl)

NN-dimethyl-N-hydroxyethylammoniumbromide(DMRIE),2,3-dioleyloxy-N
0 

[2(spermine-carboxamido)ethyl]-NN-dimethyl- 1-propananuniumtrifluoroacetate(DOSPA), 

dioctadecylanlidoglycylspermine(DOGS),3-dimethylamino-2-(cholest-5-en-3-beta

oxybutan-4-oxy)-1-(ciscis-9,12-octadecadienoxy)propane(CLinDMA),2-[5'-(cholest-5-en

3-beta-oxy)-3-oxapentoxy)-3-dimethyl-1-(ciscis-9',1-2'-octadecadienoxy)propane 

(CpLinDMA),NN-dimethyl-3,4-dioleyloxybenzylamine(DMOBA),1,2-NN'

dioleylcarbamyl-3-dimethylanlinopropane(DOcarbDAP),1,2-NN'-dilinoleylcarbamyl-3
0 

dimethylanunopropane(DLincarbDAP),dexamethasone-sperinline(DS)anddisubstituted 
0 

spermine(D25)ormixturesthereof 

100781Anumberofcommercialpreparationsofcationiclipidscanbeusedsuchas, 

LIPOFECTIN®(includingDOTMAandDOPEavailablefromGJBCO/BRL),and 

LIPOFECTAMINE®(comprisingDOSPAandDOPEavailablefromGJBCO/BRL).  

100791Othercommerciallyavailableionizablelipidsthatcanbeusedincludee.g.,SS-OP 

(NOFAmericanCorporation),C12-200(describedinKauffmanetal., NanoLeft.2015, 15 

Branched-CKJKL-E12,Lipid5,Lipid9,ATX-002andATX-003(describedinPayneand 

ChivukulaInternationalPublicationNo.W02015074085,herebyincorporatedbyreference 

herein),SM-102(CaymanChemicals);ALC-0315(SelleckChemicals)andMerck-32.  

100801Incertainembodimentscationiclipidcanbepresentinanamountfromabout100oby 

molarratiooftheLNPtoabout85~obymolarratioofthelipidnanoparticleorfromabout 

50~obymolarratiooftheLNPtoabout750obymolarratiooftheLNP.  

100811SterolscanconferfluiditytotheLNP.Asusedherein,"sterol"referstoanynaturally 

occurnngsterolofplant(phytosterols)oranimal(zoosterols)originaswellasnon-naturally 

occurringsyntheticsterolsallofwhicharecharacterizedbythepresenceofahydroxylgroup 

atthe3-positionofthesteroidA-ring.Thesterolcanbeanysterolconventionallyusedinthe 

fieldofliposomelipidvesicleorlipidparticlepreparationmostcommonlycholesterol.  

Phytosterolscanincludecampesterolsitosterolandstigmasterol.Sterolsalsoincludesterol

12 

11,7300-7306,herebyincorporatedbyreferenceherein),3060i10,CKKJ-E12,MC3,
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modifiedlipidssuchasthosedescribedinU.S.PatentApplicationPublication 

2011/0177156.Incertainembodimentsasterolcanbepresentinanamountfromabout5% 

byweightoftheLNPtoabout500obyweightofthelipidnanoparticleorfromabout100oby 

weightoftheLNPtoabout250obyweightoftheLNP.  

100821LNPcancompriseaneutrallipid.Neutrallipidscancompriseanylipidspecieswhich 

existseitherinanunchargedorneutralzwitterionicformatphysiologicalpH.Suchlipids 

includewithoutlimitationdiacylphosphatidylcholinediacylphosphatidylethanolamine 

ceramidesphingomyelindihydrosphingomyelincephalinandcerebrosides.Theselection 

ofneutrallipidsisgenerallyguidedbyconsiderationofinteraliaparticlesizeandthe 

requisitestability.Incertainembodimentstheneutrallipidcomponentcanbealipidhaving 

twoacylgroups(e.g.,diacylphosphatidylcholineanddiacylphosphatidylethanolamine).  

100831Lipidshavingavarietyofacylchaingroupsofvaryingchainlengthanddegreeof 

saturationareavailableorcanbeisolatedorsynthesizedbywell-knowntechniques.In 

certainembodimentslipidscontainingsaturatedfattyacidswithcarbonchainlengthsinthe 

rangeofC14toC22canbeused.Incertainembodiments, lipidswithmonoordiunsaturated 

fattyacidswithcarbonchainlengthsintherangeofC14toC22areused.Additionallylipids 

havingmixturesofsaturatedandunsaturatedfattyacidchainscanbeused.Exemplaiyneutral 

lipidsincludewithoutlimitation,1,2-dioleoyl-sn-glycero-3-phosphatidyl-ethanolamine 

(DOPE),1,2-distearoyl-sn-glycero-3-phosphocholine(DSPC),1-palmitoyl-2-oleoyl-sn

glycero-3-phosphocholine(POPC),oranyrelatedphosphatidylcholine.Theneutrallipidscan 

alsobecomposedofsphingomyelindihydrosphingomyelinorphospholipidswithotherhead 

100841Incertainembodimentstheneutrallipidcanbepresentinanamountfromabout 

0.1~obyweightofthelipidnanoparticletoabout990obyweightoftheLNPorfromabout 
50~byweightoftheLNPtoaboutJ~50~byweightoftheLNPegabout~ about200 

about3 0 oabout4 0 oabout500,about60oabout 7 0 o about~about 9 0 oabout1O~oabout 

1500,about 2 O0 oabout2 5 0 oabout3O0 oabout3 5 0 oabout4 O0 oabout4 5 0 oabout5Q0 ~ , 

about550~,about6O 0 oabout6 5 0 oabout7 O0 oabout7 5 0 oaboutSO~oaboutSS~oabout 

9O0 oabout9 5 0 o orabout9 9 0 o.  

100851LNPencapsulatednucleicacidmoleculescanbeincorporatedintopharmaceutical 

compositionse.g.,apharmaceuticallyacceptablecarPerorexcipient.Suchpharmaceutical 

compositionsareusefulforamongotherthingsadministrationanddeliveiyofLNP 

encapsulatednucleicacidmoleculestoasubjectinvivoorcxvivo.  

13 

groupssuchasserineandinositol.
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100861PreparationsofLNPcanbecombinedwithadditionalcomponentswhichcaninclude 

forexampleandwithoutlimitationpolyethyleneglycol(PEG)andsterols.  

100871Theterm"PEG"referstoapolyethyleneglycolalinearwater-solublepolymerof 

ethylenePEGrepeatingunitswithtwoterminalhydroxylgroups.PEGsareclassifiedbytheir 

molecularweights;forexamplePEG2000hasanaveragemolecularweightofabout2,000 

daltonsandPEG5000hasanaveragemolecularweightofabout5,000daltons.PEGsare 

commerciallyavailablefromSigmaChemicalCo.andothercompaniesandincludefor 

examplethefollowingfunctionalPEGs:monomethoxypolyethyleneglycol(MePEG-OH), 

monomethoxypolyethyleneglycol-succinate(MePBG-S),monomethoxypolyethyleneglycol

succinimidylsuccinate(MePEG-S-NHS),monomethoxypolyethyleneglycol-amine(MePEG

NH2),monomethoxypolyethyleneglycol-4resylate(MePEG-TRES),and 

monomethoxypolyethyleneglycol-imidazolyl-carbonyl(MePEG-IM).  

100881IncertainembodimentsPEGcanbeapolyethyleneglycolwithanaveragemolecular 

weightofabout550toabout10,000daltonsandisoptionallysubstitutedbyalkylalkoxy, 

acylorawl.IncertainembodimentsthePEGcanbesubstitutedwithmethylattheterminal 

hydroxylposition.IncertainembodimentsthePEGcanhaveanaveragemolecularweight 

fromabout750toabout5,000daltonsorfromabout1,000toabout5,000daltonsorfrom 

about1,500toabout3,000daltonsorfromabout2,000daltonsorofabout750daltons.The 

PEGcanbeoptionallysubstitutedwithalkylalkoxyacyloraryl.Incertainembodiments 

theterminalhydroxylgroupcanbesubstitutedwithamethoxyormethylgroup.  

100891PEG-modifiedlipidsincludethePEG-dialkyloxypropylconjugates(PEG-DAA) 

polyoxyethyleneconjugates)thatareusefulcanhaveavarietyof"anchoring"lipidportions 

tosecurethePEGportiontothesurfaceofthelipidvesicle.ExamplesofsuitablePEG

modifiedlipidsincludePEG-modified 4 

phosphatidylethanolamineandphosphatidicacid 
PEG-ceramideconjugates(e.g.,PEG-CerC14orPEG-CerC2O)whicharedescribedinU.S.  

Patent 9 5~820,873,PEG-modifieddialkylaminesandPEG-modified1,2-diacyloxypropan

3-amines.IncertainembodimentsthePEG-modifiedlipidcanbePEG-modified 

diacylglycerolsanddialkylglycerols.IncertainembodimentsthePEGcanbeinanamount 

fromabout0.50obyweightoftheLNPtoabout200obyweightoftheLNPorfromabout 

50obyweightoftheLNPtoabout150obyweightoftheLNP.  

100901FurthermoreLNPcanbeaPEG-modifiedand/orasterol-modifiedLNP.TheLNPs, 

combinedwithadditionalcomponentscanbethesameorseparateLNPs.Inotherwordsthe 

sameLNPcanbePEGmodifiedandsterolmodifiedoralternativelyafirstLNPcanbePEG 

14 

describedinU.S.PatentNos.8,936,942and7,803,397.PEG-modifiedlipids(orlipid-
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modifiedandasecondLNPcanbesterolmodified.Optionallythefirstandsecondmodified 

LNPscanbecombined.  
4 

100911IncertainembodimentspnortoencapsulatingLNPscanhaveasizeinarangefrom 

about10nmto500nmorfromabout50nmtoabout200nmorfrom75nmtoabout125 

nm.  

100921IncertainembodimentsconcerningLNPtheLNPisdescribedbyBillingsleyetat 

NanoLeft.2020,20,1578orInternationalPatentPublicationWO2021/077066(bothof 

whichareherebyincorporatedbyreferencehereinintheirentirety).Billingsleycita!., and 

wo2021/077066describeLNPscontaininglipid-anchoredPEGcholesterolphospholipid 
andionizablelipids.IncertainembodimentstheLNPcontainsaC14-4polyaminecore 

and/orhasaparticlesizeofabout70nm.C14-4hasthefollowingstructure.  
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100931IncertainembodimentsconcerningLNPtheLNPismadeupofacationiclipidor 

W02021/077066(eachofwhichisherebyincorporatedbyreferencehereininitsentirety).  

IncertainembodimentstheLNPcontainsacationiclipidacholesterol-basedlipidand/or 

oneormorePEG-modifiedlipid.IncertainembodimentstheLNPcontainscKK-E12(Dong 

etal.,PNAS2014,111(11),3955).  
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lipopeptidedescribedbyU.S.PatentNo.10,493,031U.S.PatentNo.10,682,374or
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100941IncertainembodimentsconcerningtheLNPtheLNPcomprisesLipid1, 2,3,4,5,6, 

7,8,9,or10asdescribedbySabnisetal.,MolecularTherapy2018,vol.26,No.6,1509

1519(herebyincorporatedbyreferencehereininitsentirety).Incertainembodimentsthe 

LNPcomprisesLipid5,8,9,10,or11describedinSabnisetal.Lipid9hasthestructure: 

100951AdditionallipidsthatmaybeutilizedincludethosedescribedbyRocesetal,, 

Pharmaceutics2020,12,1095'Jayaramanetal;Angew.Chem.mt.Ed.2012,51,8529-8533; 

MaterC) 31,1902575~e.o BAMBA-016B);Chengetaldl, At>Matef2018, 'it 
Sr 

180530WC , iiand 2 .. S Sr 3060i10(eachof 

whichareherebyincorporatedbyreferencehereinintheirentirety);andDuetal., Patent 

ApplicationPublicationNo.US2016/0376224,e.g.,compounds1-46,asshowninTable1 

below).  

100961IncertainembodimentstheLNPcontainsoneormorelipidsasprovidedinTable1or 

apharmaceuticallyacceptablesaltthereof 
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andMaieretal.,www.moleculartherapy.orgVol.21,No.8,1570-1578,2013;Liuet4,Adv.
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(6Z,9Z,28Z,3 1Z)-heptatriaconta-6,9,28,3 1 -tetraen- 1 9-yl 4-(dimethylamino)butanoate (DLin

M-C3-DMA also known as MC3) 

Lipid 9 
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ormorecationiclipidsfromabout200oto650~oneormorephospholipidlipidsfromabout 

100toabout50%oneormorePEG-conjugatedlipidfromabout0.1O~to10%and 

cholesterolfromaboutQ00toabout7Q 0 ~* oneormorecationiclipidsfromabout2000to 0 

oneormorephospholipidlipidsfromabout50otoabout200ooneormorePEG-conjugated 
0 lipidfromabout0.10oto5oandcholesterolfromabout200otoabout600~* additional 

embodimentsthephospholipidlipidisaneutrallipid;andthephospholipidlipidisDOPEor 

DSPC.  

Polymer-basedsystems 

100981Polymer-baseddeliverysystemsarewellknownintheartandanysuitablepolymer

baseddeliverysystemorpolymericnanoparticleknowntothoseskilledintheartinviewof 

thepresentdisclosurecanbeusedintheinvention.DNAcanbeentrappedintothepolymeric 

matrixofpolymericnanoparticlesorcanbeadsorbedorconjugatedonthesurfaceofthe 

29 

100971IncertainembodimentstheLNPcomprises oofthefollowingcomponents:one
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nanoparticles.Examplesofcommonlyusedpolymersforgenedeliveryincludee.g., 
9 

poly(lactic-co-glycolicacid)(PLGA),polylacticacid(PLA),poly(ethyleneimine)(PEI), 

chitosandendrimerspolyanhydridepolycaprolactoneandpolymethacrylates.  

100991Thepolymeric-basednon-viralvectorscanhavedifferentsizesrangingfromabout1 

nmtoabout1000nmoptionallyfromabout10nmtoabout500nmoptionallyfromabout 

50nmtoabout200nmoptionallyabout100nmtoabout150nmoptionallyabout150nm 

orless.  

Protein-basedsystems 

101001Protein-baseddeliverysystemsarewellknownintheartandanysuitableprotein

baseddeliverysystemorcell-penetratingpeptide(CPP)knowntothoseskilledintheartin 

viewofthepresentdisclosurecanbeusedintheinvention.  

101011CPPsareshortpeptides(6-30aminoacidresidues)thatarepotentiallycapableof 
intracellularpenetrationtodelivertherapeuticmolecules.ThemajorityofCPPsconsists 

mainlyofarginineandlysineresiduesmakingthemcationicandhydrophilicbutCPPscan 

alsobeamphiphilic, anionicorhydrophobic.CPPscanbederivedfromnaturalbiomolecules 

(e.g.,TatanHJV-1protein),orobtainedbysyntheticmethods(e.g.,poly-L-lysine 

polyarginine)(Singhetal.,DrugDeliv.201, 5(1):1996-2006).ExamplesofCPPsinclude, 

e.g.,cationicCPPs(highlypositivelycharged)(e.g.,theTatpeptidepenetratinprotamine 

poly-L-lysinepolyarginineetc.);amphipathicCPPs(chimericorfusedpeptidesconstructed 

fromdifferentsourcescontainbothpositivelyandnegativelychargedaminoacidsequences) 

(e.g.,transportanVT5,bactenecin-7(Bac7),proline-richpeptide(PPR),SAP(VRLPPP)3, 

naturesimultaneouslyandcomprisebothlargearomaticresiduesandsmallresidues)(e.g., 

gH625,SPJONs-PEG-CPPNPsetc.);andhydrophobicCPPs(containonlynon-polarmotifs 

orresidues)(e.g.,503,PFVYLJpep-7,fibroblastgrowthfactors(FOF),etc.).  

101021Theprotein-basednon-viralvectorscanhavedifferentsizesrangingfromabout1nm 

toabout1000nmoptionallyfromabout10nmtoabout500nmoptionallyfromabout50 

nmtoabout200nmoptionallyabout100nmtoabout150nmoptionallyabout150nmor 

less.  

Peptidecagesystems 

101031Peptidecage-baseddeliverysystemsarewellknownintheartandanysuitable 

peptidecage-baseddeliverysystemknowntothoseskilledintheartinviewofthepresent 

disclosurecanbeusedintheinvention.Ingeneralanyproteinaceousmaterialthatisableto 

beassembledintoacage-likestructureformingaconstrainedinternalenvironmentcanbe 

30 

TP10,pep-1, MPGetc.);membranotropicCPPs(exhibitbothhydrophobicandamphipathic
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used.Severaldifferenttypesofprotein"shells"canbeassembledandloadedwithdifferent 

typesofmaterialsForexampleproteincagescomprisingashellofviralcoatprotein(s)(e.g., 

fromtheCowpeaChloroticMottleVirus(CCMV)proteincoat)thatencapsulateanon-viral 

materialaswellasproteincagesformedfromnon-viralproteinshavebeendescribed(see 

e.g.,U.S.Pat.Nos.6,180,389and6,984,386,U.S.PatentApplication20040028694,andU.S.  

PatentApplication20090035389,incorporatedhereinintheirentity).Peptidecagescan 

compnseaproteinaceousshellthatself-assemblestoformaproteincage(e.g., structure 

withaninteriorcavitywhichiseithernaturallyaccessibletothesolventorcanbemadetobe 

sobyalteringsolventconcentrationpHequilibriaratios).  

101041Examplesofproteincagesderivedfromnon-viralproteinsincludee.g.,ferritinsand 

apoferritinsderivedfrombotheukatyoticandprokaryoticspeciese.g.,12and24subunit 

ferritinsandproteincagesformedfromheatshockproteins(HSPs),e.g.,theclassof24 

subunitheatshockproteinsthatformaninternalcorespacethesmallHSP 

ofMethanococcusjannaschiithedodecamericDspHSPofF.colttheMrgAproteinetc.As 

willbeappreciatedbythoseintheartthemonomersoftheproteincagescanbenaturally 

occurnngorvariantformsincludingaminoacidsubstitutionsinsertionsanddeletions(e.g., 

fragments)thatcanbemade.  

101051Theproteincagescanhavedifferentcoresizesrangingfromabout1nmtoabout 
1000nmoptionallyfromabout10nmtoabout500nmoptionallyfromabout50nmto 

about200nmoptionallyabout100nmtoabout150nmoptionallyabout150nmorless.  
0 Therapeuticnucleicacids 

C' 

refertoallformsofnucleicacidoligonucleotidesincludingdeoxyribonucleicacid(DNA) 

andribonucleicacid(RNA).NucleicacidsincludegenomicDNAcDNAantisense 

DNA/RNAplasmidDNAlinearDNA,(poly-andoligo-nucleotide),chromosomalDNA, 

splicedorunsplicedmRNArRNAtRNAinhibitoryDNAorRNA(RNAie.g.,smallor 

shorthairpin(sh)RNAmicroRNA(miRNA),smallorshortinterfering(si)RNAtrans

splicingRNAorantisenseRNA),lockednucleicacidanalogue(LNA),oligonucleotide 

DNA(ODN)singleanddoublestrandedimmunostimulatingsequence(155),riboswitches 

andribozymes.  

101071Nucleicacidsincludenaturallyoccurringsyntheticandintentionallymodifiedor 
alteredpolynucleotides.Nucleicacidscanbesingledoubleortriplexlinearorcircularand 

canbeofanylength.Indiscussingnucleicacidsasequenceorstructureofaparticular 

31 

101061Thetermsnucleicacid"and"polynucleotide"areusedinterchangeablyhereinto



WO20221140788 PC¶U/IJS2021/073084 

polynucleotidecanbedescribedhereinaccordingtotheconventionofprovidingthesequence 

inthe5'to3'direction.  

101081Incertainembodimentsthenucleicacidagentisasingle-stranded(ssDNA)ora 

double-strandedDNA(dsDNA)molecule.Incertainembodimentsthenucleicacidagentis 

fortherapeuticusee.g.anssDNAordsDNAencodingatherapeutictransgene.Incertain 
9 

embodimentsthedsDNAmoleculeisanunicircieananoplasmidopenlinearduplexDNA 

oraclosed-endedlinearduplexDNA(CELiD/ceDNA/doggyboneDNA).Incertain 

embodimentsthessDNAmoleculeisaclosedcircularoranopenlinerDNA.  

101091AccordingtotheinstantinventionssDNAanddsDNAmoleculescomprising 

therapeutictransgenescanbeproducedbyconventionaltechniquesthatarewellknownto 

thoseofskillintheart.  

101101A"transgeneisusedhereintoconvenientlyrefertoanucleicacidthatisintendedor 
hasbeenintroducedintoacellororganism.Transgenesincludeanynucleicacidsuchasa 

heterologouspolynucleotidesequenceoraheterologousnucleicacidencodingaproteinor 

peptideoranucleicacid(e.g.,miRNAetc.).Thetermtransgeneandheterologousnucleic 

acid/polynucleotidesequencesareusedinterchangeablyherein.  

101111Typically,"therapeutictransgeneoftheinstantinventioncomprisesanexpression 

cassette.ThetermC'expressioncassette",asusedhereinreferstoanucleicacidconstruct 

comprisingnucleicacidelementssufficientfortheexpressionofthenucleicacidmoleculeof 

theinstantinvention.Typicallyanexpressioncassettecomprisesthenucleicacidmolecule 

oftheinstantinventionoperativelylinkedtoapromotersequence.Theterm'Coperatively 

acidfragmentsothatthefunctionofoneisaffectedbytheother.Forexampleapromoteris 

operativelylinkedwithacodingsequencewhenitiscapableofaffectingtheexpressionof 

thatcodingsequence(e.g., thecodingsequenceisunderthetranscriptionalcontrolofthe 

promoter).Encodingsequencescanbeoperativelylinkedtoregulatorysequencesinsenseor 

antisenseorientation.Incertainembodimentsthepromoterisaheterologouspromoter.The 

term"heterologouspromoter"asusedhereinreferstoapromoterthatisnotfoundtobe 

operativelylinkedtoagivenencodingsequenceinnature.  
'C 

101121Asusedhereinthetermoperablylinked"meansthatregulatoiysequenceshavingan 

effectontheexpressionofatransgeneareplacedintheappropriatepositionsrelativetothe 

sequencesoastoaffectexpressionofthetransgene.Thissamedefinitionissometimes 

appliedtothearrangementoftransgenesandtranscriptioncontrolelements(e.g.,promoters, 

enhancerspromoter/enhancersandterminationelements)inanexpressionvector.  

32 

linked"referstotheassociationoftwoormorenucleicacidfragmentsonasinglenucleic
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Transgenescanbeoperablylinkedtoregulatorysequencesinsenseorantisenseorientation.  

Awidevarietyofregulatorysequencesthatcanbeoperablylinkedwithtransgenesare 

knownintheartandcanbeusedinthemethodsofthepresentinvention.Incertain 

embodimentstheoperablylinkedregulatorysequenceisapromotersuchasaliverspecific 

promoterorapromoter/enhancersuchasApoE/hAAT.  

101131Incertainembodimentsanexpressioncassettecancompriseadditionalelementsfor 

exampleanintronanenhancerapolyadenylationsiteawoodchuckresponseelement 

(WRE),andlorotherelementsknowntoaffectexpressionlevelsoftheencodingsequence.  

Asusedhereinthetermpromoterreferstoanucleotidesequencecapableofcontrolling 

theexpressionofacodingsequenceorfunctionalRNA.Ingeneralthenucleicacidmolecule 

oftheinstantinventionislocated3' ofapromotersequence.Incertainembodimentsa 

promotersequenceconsistsofproximalandmoredistalupstreamelementsandcancomprise 

anenhancerelement.An"enhancerisanucleotidesequencethatcanstimulatepromoter 

activity.Enhancerelementsare ~picaIiylocatedupstreamofapromoterelementbutcan 

alsobelocateddownstreamorwithinapromoterandcanforexample~beaninnateelement 

ofthepromoteroraheterologouselementinsertedtoenhancethelevelortissue-specificity 

ofapromoter.Incertainembodimentsanexpressioncassettecompnsesatissue-specific 

enhancer.Incertainembodimentsthepromoterisderivedinitsentiretyfromanativegene.  

Incertainembodimentsthepromoteriscomposedofdifferentelementsderivedfrom 

differentnaturallyoccurringpromoters.Incertainembodimentsthepromotercompnsesa 

syntheticnucleotidesequence.Itwillbeunderstoodbythoseskilledintheartthatdifferent 

stagesofdevelopmentorinresponsetodifferentenvironmentalconditionsortothepresence 

ortheabsenceofadrugortranscnptionalco-factor.Ubiquitouscell-type-specifictissue

specificdevelopmentalstage-specificandconditionalpromotersforexampledrug

responsivepromoters(e.g.,tetracycline-responsivepromoters)arewellknowntothoseof 

skillintheart.Examplesofpromotersincludebutarenotlimitedtothephosphoglycerate 

kinase(PKG)promoterCAG(compositeoftheCMVenhancerthechickenbetaactin 

promoter(CBA)andtherabbitbetaglobinintron),NSE(neuronalspecificenolase),synapsin 

orNeuNpromoterstheSV4OearlypromotermousemammarytumorvirusLTRpromoter, 

adenovirusmajorlatepromoter(AdMLP),aherpessimplexvirus(HSV)promotera 

cytomegalovirus(CMV)promotersuchastheCMVimmediateearlypromoterregion 

(CMVJE),SFFVpromoterroussarcomavirus(RSV)promotersyntheticpromotershybrid 

promotersandthelike.Otherpromoterscanbeofhumanoriginorfromotherspecies, 

33 

promoterswilldirecttheexpressionofageneindifferenttissuesorcelltypesoratdifferent
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includingfrommice.Commonpromotersincludee.g.,thehumancytomegalovirus(CMV) 

immediateearlygenepromotertheSV4OearlypromotertheRoussarcomaviruslong 

terminalrepeatbeta-actinpromoterratinsulinpromoterthephosphoglyceratekinase 

promoterthehumanalpha-iantitiypsin(hAAT)promoterthetransthyretinpromoterthe 

thyroxinebindingglobulin(TBG)promoterandotherliver-specificpromotersthedesmin 

promoterandsimilarmuscle-specificpromoterstheEF1-alphapromotertheCAGpromoter 

andotherconstitutivepromotershybridpromoterswithmulti-tissuespecificitypromoters 

specificforneuronslikesynapsinandglyceraldehyde-3-phosphatedehydrogenasepromoter, 

allofwhicharepromoterswellknownandreadilyavailabletothoseofskillintheartcanbe 

usedtoobtainhigh-levelexpressionofthecodingsequenceofinterest.Inadditionsequences 

derivedfromnon-viralgenessuchasthemurinemetallothioneingenewillalsofinduse 

herein.Suchpromotersequencesarecommerciallyavailablefrome.g.,Stratagene(San 

DiegoCA).  

101141Operablylinkingthetransgenetotissuespecificregulatoryelementsprovidesforat 

leastpartialtissuetropismfortransgeneexpression.Incertainembodimentsthetransgeneis 

operablylinkedtoaliverspecificpromoterand/orliverspecificenhancer.Referenceto 

"liverspecific"indicatesatleastpartialtissuetropismfortransgeneexpressionintheliver.  

ReferencetoC'promoter/enhancerindicatesoperablylinkedtoanenhancerandpromoter.  

Examplesofpromotersactiveintheliverincludewithoutlimitationthetransthyretin(TTR) 

genepromoterandmutantversionsthereof(AnguelaandShenUSPatentNo.11,168,124 

AnguelaandShenInternationalPublicationNo.W02017/075619Costaetal.,1991 

promoter(Hafenrichteretal.,Blood.1994,Vol84,No.10.3394-3404);theapolipoprotein 

A-Ipromotersalbumin(Miyatakeetal.,J.Virol.,1997,71:5124-32);hepatitisBviruscore 

promoter(Sandigetal.,GeneTher.1996,3:1002-9);aipha-fetoprotein(AFP)(Arbuthnotet 

al.,Hum.Gene.Ther.,1996,7:1503-14);humanFactorIXpromoterandthyroxinbinding 

globulin(TBG)promoter.AnexampleofanenhanceractiveinliverisapolipoproteinB 

(apoB)HCR-landHCR-2(Allanetal.,J.Biol.Chem.,1997,272:29113-19).Incertain 

embodimentsthepromoter/enhancerisApoE/hAAT(Okuyamaetal.,1996,HumanGene 

Therapy7:637-645andMiaoetal.,2000,MolecularTherapyVol.1,No.6).(Bachofthe 

referencesinthepresentparagraphareherebyincorporatedbyreferenceherein.) 

101151Incertainembodimentstheexpressioncassettecomprisesanappropriatesecretory 

signalsequencethatwillallowthesecretionofthepolypeptideencodedbythenucleicacid 

moleculeoftheinstantinvention.Asusedhereintheterm'Csecretorysignalsequenceor 
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variationsthereofareintendedtorefertoaminoacidsequencesthatfunctiontoenhance(as 

definedabove)secretionofanoperablylinkedpolypeptidefromthecellascomparedwith 

thelevelofsecretionseenwiththenativepolypeptide.Byenhanced"secretionitismeant 

thattherelativeproportionofthepolypeptidesynthesizedbythecellthatissecretedfromthe 

cellisincreased;itisnotnecessarythattheabsoluteamountofsecretedproteinisalso 

increased.Incertainembodimentsessentiallyall(i.e.,atleast95% 9 7 0 o98%99%ormore) 

ofthepolypeptideissecreted.Itisnotnecessaryhoweverthatessentiallyallorevenmostof 

thepolypeptideissecretedaslongasthelevelofsecretionisenhancedascomparedwiththe 

nativepolypeptide.Generallysecretorysignalsequencesarecleavedwithintheendoplasmic 

reticulumandincertainembodimentsthesecretorysignalsequenceiscleavedpriorto 

secretion.Itisnotnecessaryhoweverthatthesecretorysignalsequenceiscleavedaslongas 

secretionofthepolypeptidefromthecellisenhancedandthepolypeptideisfunctional.Thus 

incertainembodimentsthesecretorysignalsequenceispartiallyorentirelyretained.The 

secretorysignalsequencecanbederivedinwholeorinpartfromthesecretorysignalofa 

secretedpolypeptide(i.e.,fromtheprecursor)and/orcanbeinwholeorinpartsynthetic.The 

lengthofthesecretorysignalsequenceisnotcritical;generallyknownsecretorysignal 

sequencesarefromabout10-15to50-60aminoacidsinlength.Furtherknownsecretory 

signalsfromsecretedpolypeptidescanbealteredormodified(e.g.,bysubstitutiondeletion, 

truncationorinsertionofaminoacids)aslongastheresultingsecretorysignalsequence 

functionstoenhancesecretionofanoperablylinkedpolypeptide.Thesecretorysignal 

sequencesoftheinstantinventioncancompriseconsistessentiallyoforconsistofa 

Numeroussecretedproteinsandsequencesthatdirectsecretionfromthecellareknowninthe 

art.Thesecretorysignalsequenceoftheinstantinventioncanfurtherbeinwholeorinpart 

syntheticorartificial.Syntheticorartificialsecretorysignalpeptidesareknownintheart, 

seee.g.,BarashetaLBiochem.Biophys.Res.Comm.294:835-42(2002).  

101161Incertainembodimentstheinstantinventionincludesamethodoftreatingadisease 

bygenetherapyusingatherapeutictransgene.  

101171IncertainembodimentsaheterologouspolynucleotideencodesGAA(acidalpha

glucosidase)fortreatmentofPompediseaseoranotherglycogenstoragediseaseATP7B 

(coppertransportingATPase2)fortreatmentofWilsons , lphagalactosidaseAfor 

treatmentofFabrysdiseaseASS1(arginosuccinatesynthase)fortreatmentofCitrullinemia 

Type1~beta-glucocerebrosidasefortreatmentofGaucherdiseaseType1. beta

hexosaminidaseAfortreatmentofTaySachsdiseaseSERPINGi(C1proteaseinhibitoror 
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C1esteraseinhibitor)fortreatmentofhereditaryangioedema(HAB),alsoknownasCl 

inhibitordeficiencytypeIandtypeII);orglucose-6-phosphatasefortreatmentofglycogen 

storagediseasetypeI(GSDJ).  

101181Incertainembodimentsaheterologouspolynucleotideencodesinsulinglucagon, 

growthhormone(OH),parathyroidhormone(PTH),growthhormonereleasingfactor(GRF), 

folliclestimulatinghormone(FSH),luteinizinghormone(LH),humanchorionic 

gonadotropin(hC0), vascularendothelialgrowthfactor(VEOF), angiopoietins, angiostatin, 

granulocytecolonystimulatingfactor(GCSF),eiythropoietin(EPO),connectivetissue 

growthfactor(CTGF),basicfibroblastgrowthfactor(bFGF),acidicfibroblastgrowthfactor 

(aFOF),epidermalgrowthfactor(BOlE),transforminggrowthfactora(TORt),platelet

derivedgrowthfactor(PDGF),insulingrowthfactorsIorII(IGF-IorJOF-JI),TGFf3, 

activinsinhibinsbonemorphogenicprotein(BMP),nervegrowthfactor(NOF),brain

derivedneurotrophicfactor(BDNF),neurotrophinsNT-3orNT4/5,ciliaiyneurotrophic 

factor(CNTF),glialcelllinedelvedneurotrophicfactor(GDNF),neurturinagrinnetrin-l 

ornetrin-2,hepatocytegrowthfactor(HOF),ephrinsnogginsonichedgehogortyrosine 

hydroxylase.  

101191Incertainembodimentsaheterologouspolynucleotidethrombopoietin(TPO),an 

interleukin(IL-ithroughIL-36,etc.),monocytechemoattractantproteinleukemiainhibitory 

factorgranulocyte-macrophagecolonystimulatingfactorFasligandtumornecrosisfactors 

aorJ3,interferonsxJ3,orystemcellfactorflk-2/flt3ligandIgO,1gMIgAIgDor1gB, 

chimericimmunoglobulinshumanizedantibodiessinglechainantibodiesTcellreceptors, 

101201IncertainembodimentsaheterologouspolynucleotideencodesCFTR(cysticfibrosis 

transmembraneregulatorprotein),abloodcoagulation(cloning)factor(FactorXIIIFactor 

Ix(FIX),FactorVIII(FVIII),FactorXFactorVIIFactorVIlaproteinCetc.)againof 

functionbloodcoagulationfactoranantibodyretinalpigmentepithelium-specific65kDa 

protein(RPB65),erythropoietinLDLreceptor, lipoproteinlipaseomithine 

transcarbamylasef3-globina-globinspectrina-antitiypsinadenosinedeaminase(ADA),a 

metaltransporter(ATP7AorATP7),sulfamidaseanenzymeinvolvedinlysosomalstorage 

disease(ARSA),hypoxanthineguaninephosphoribosyltransferasef3-25glucocerebrosidase 

sphingomyelinaselysosomalhexosaminidasebranched-chainketoaciddehydrogenasea 

hormoneagrowthfactorinsulin-likegrowthfactor1or2,plateletderivedgrowthfactor, 

epidermalgrowthfactornervegrowthfactorneurotrophicfactor-3and-4,brain-derived 

neurotrophicfactorglialderivedgrowthfactortransforminggrowthfactoraand13,a 
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cytokinea-interferonJ3-interferoninterferon-yinterleukin-2,interleukin-4,interleukin12, 

granulocyte-macrophagecolonystimulatingfactorlymphotoxinasuicidegeneproduct, 

herpessimplexvirusthymidinekinasecytosinedeaminasediphtheriatoxincytochrome 

P450,deoxycytidinekinasetumornecrosisfactoradrugresistanceproteinatumor 

suppressorprotein(e.g.,p53,RbWt-1,NFlVonHippel-Lindau(VHL),adenomatous 

polyposiscoli(APC)),apeptidewithimmunomodulatorypropertiesatolerogenicor 

immunogenicpeptideorproteinTregitopeorhCDR1,insulinglucokinaseguanylatecyclase 

2D(LCA-GUCY2D),Rabescortprotein1(Choroideremia),LCA5(LCA-Lebercilin), 

omithineketoacidaminotransferase(GyrateAtrophy),Retinoschisin1(X-linked 

Retinoschisis),USH1C(Usher'sSyndrome1C),X-linkedretinitispigmentosaGTPase 

(XLRP),MBRTK(ARformsofRP~retinitispigmentosa),DFNB1(Connexin26deafness), 

ACHM2,3and4(Achromatopsia),PKD-1orPKD-2(Polycystickidneydisease),TPP1, 

CLN2,asulfataseN-acetylglucosamine-1-phosphatetransferasecathepsinAGM2-AP, 

NPC1, VPC2,asphingolipidactivatorproteinoneormorezincfingernucleasesforgenome 

editingoroneormoredonorsequencesusedasrepairtemplatesforgenomeediting.  

101211Incertainembodimentsaheterologouspolynucleotideencodeserythropoietin(EPO) 

fortreatmentofanemiainterferon-alphainterferon-betaandinterferon-gammafor 

treatmentofvariousimmunedisordersviralinfectionsandcanceraninterleukin(IL), 

includinganyoneofIL-1throughIL-36,andcorrespondingreceptorsfortreatmentof 

variousinflammatorydiseasesorimmuno-deficienciewachemokineincludingchemokine 

(C-X-Cmotif)ligand5(CXCL5)fortreatmentofimmune , granulocyte-colony 

granulocyte-macrophagecolonystimulatingfactor(GM-CSF)fortreatmentofvarioushuman 

inflammatorydiseasewmacrophagecolonystimulatingfactor(M-CSF)fortreatmentof 

varioushumaninflammatorydiseasewkeratinocytegrowthfactor(KOF)fortreatmentof 

epithelialtissuedamage;chemokinessuchasmonocytechemoattractantprotein-i(MCP-1) 

fortreatmentofrecurrentmiscarriageHIV-relatedcomplicationsandinsulinresistance 

disorderwa 
tumornecrosisfactor(TNF)andreceptorsfortreatmentofvariousimmune , lphal
antitrypsinfortreatmentofemphysemaorchronicobstructivepulmonarydisease(COPD); 

alpha-L-iduronidasefortreatmentofmucopolysaccharidosisI(MPSI);omithine 

transcarbamoylase(OTC)fortreatmentofOTCdeficiency;phenylalaninehydroxylase 

(PAH)orphenylalanineammonia-lyase(PAL)fortreatmentofphenylketonuria(PKU); 

lipoproteinlipasefortreatmentoflipoproteinlipasedeficiency;apolipoproteinsfortreatment 

ofapolipoprotein(Apo)A-Ideficiency;low-densitylipoproteinreceptor(LDL-R)for 

37 

stimulatingfactor(G-CSF)fortreatmentofimmunedisorderssuchasCrohn'sdisease



WO20221140788 PC¶U/IJS2021/073084 

treatmentoffamilialhypercholesterolemia(FH);albuminfortreatmentof 'I 

lecithincholesterolacyltransferase(LCAT);carbamoylsynthetase, argininosuccinate 

synthetase'I argininosuccinatelyasearginasefuniarylacetoacetatehydrolase 

porphobilinogen , cystathioninebeta-synthasefortreatmentofhomocystinuriw 

branchedchainketoaciddecarboxylaseisovaleryl-CoA , propionylCoA 

carboxylasemethylmalonyl-CoAmutase;glutatylCoAdehydrogenaseinsulin;pyruvate 

carboxylasehepaticphosphoiylasephosphorylaseK111d~C glycinedecarboxylaseH-proteiw 

T-protein, cysticfibrosistransmembraneregulator(CFTR);ATP-bindingcassettesub-family 

A(ABC1),member4(ABCA4)forthetreatmentofStargardtdiseaseordystrophin.  

101221Incertainembodimentstheproteinencodedbytheheterologouspolynucleotide 

compnsesageneeditingnuclease.Incertainembodimentsthegeneeditingnuclease 

compnsesazincfingernuclease(ZFN)oratranscriptionactivator-likeeffectornuclease 

(TALEN).IncertainembodimentsthegeneeditingnucleasecomprisesafunctionalTypeII 

CRJSPR-Cas9.  
4 

101231Thetermspolypeptides, proteins"and'~peptides"areusedinterchangeablyherein.  

The"polypeptides, proteins"and"peptides"encodedbythe"polynucleotidesequences,'I, 

includefull-lengthnativesequencesaswithnaturallyoccurringproteinsaswellas 

functionalsubsequencesmodifiedformsorsequencevariantssolongasthesubsequence, 

modifiedformorvariantretainssomedegreeoffunctionalityofthenativefull-lengthprotein.  

Intheinstantinventionsuchpolypeptidesproteinsandpeptidesencodedbythe 

polynucleotidesequencescanbebutarenotrequiredtobeidenticaltotheendogenous 

mammal.  

101241Incertainembodimentstheheterologouspolynucleotideencodesaninhibitoiy 

nucleicacidselectedfromthegroupconsistingofasiRNAanantisensemoleculemiRNA, 

RNAiaribozymeandanshRNA.  

101251Incertainembodimentsaninhibitoiynucleicacidbindstoageneatranscriptofa 

geneoratranscriptofageneassociatedwithapolynucleotiderepeatdiseaseselectedfrom 

thegroupconsistingofahuntingtin(HTT)geneageneassociatedwith 

dentatorubropallidoluysianatrophy(atrophin1,Aml),androgenreceptorontheX 

chromosomeinspinobulbarmuscularatrophyhumanAtaxin-1,-2,-3and-7,Cav2.1P/Q 

voltage-dependentcalciumchannel(CACNA1A),TATA-bindingproteinAtaxinSopposite 

strand(ATXNSOS),Serine/threonine-proteinphosphatase2A55kDaregulatoiysubunitB 

betaisoforminspinocerebellarataxia(type1,2,3,6,7,8,1217),FMR1(fragileXmental 
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retardation1)infragileXsyndromeFMR1(fragileXmentalretardation1)infragileX

associatedtremor/ataxiasyndromeFMR1(fragileXmentalretardation2)orAF4/FMR2 

familymember2infragileXEmental , Myotonin-proteinkinase(MT-PK)in 

myotonicdystrophy;FrataxininFriedreich'sataxiaamutantofsuperoxidedismutase1 

(SODi)geneinamyotrophiclateral , ageneinvolvedinpathogenesisofParkinsons 

diseaseand/orAlzheimersdiseaseapolipoproteinB(APOB)andproproteinconvertase 

subtilisin/kexintype9(PCSK9),hypercholesterolemiaHIVTathumanimmunodeficiency 

virustransactivatoroftranscriptiongeneinHIVinfectiowHIVTARHJVTARhuman 

immunodeficiencyvirustransactivatorresponseelementgeneinHIVinfectiornC-C 

chemokinereceptor(CCR5)inHJVinfectiowRoussarcomavirus(RSV)nucleocapsid 

proteininRSVinfectionliver-specificmicroRNA(miR-122)inhepatitisCvirusinfection 

p5 3 ,acutekidneyinjuryordelayedgraftfunctionkidneytransplantorkidneyinjuiyacute 

renalfailureproteinkinaseN3(PKN3)inadvancerecurrentormetastaticsolid 

malignanciewLMP2,LMP2alsoknownasproteasomesubunitbeta-type9(P5MB9), 

metastaticmelanomwLMP7,alsoknownasproteasomesubunitbeta-type8(P5MB8), 

metastaticmelanomwMECLialsoknownasproteasomesubunitbeta-type10(P5MB10), 

metastaticmelanoma;vascularendothelialgrowthfactor(VEOF)insolidtumOrs'kinesin 

spindleproteininsolidtumorsapoptosissuppressorB-cellCLL/lymphoma(BCL-2)in 

chronicmyeloidleukemiaribonucleotidereductaseM2(RRM2)insolidtumors;Furinin 

solidtumorwpolo-likekinase1(PLK1)inlivertumorsdiacylglycerolacyltransferase1 

(DOATi)inhepatitisCinfectionbeta-catenininfamilialadenomatouspolyposiwbeta2 

transcript4proteinindiabeticmacularedema(DME)orage-relatedmacdardegeneratiow 

vascularendothelialgrowthfactorreceptorI(VEGFR1)inage-relatedmaculardegeneration 

orchoroidalneovascularizationcaspase2innon-arteriticischaemicoptic 4 

Keratin6ANi7Kmutantproteininpachyonychiacongenital;influenzaAvirusgenome/gene 

sequencesininfluenzainfectioivsevereacuterespiratorysyndrome(SARS)coronavirus 

genome/genesequencesinSARSinfectiowrespiratoiysyncytialvirusgenome/gene 

sequencesinrespiratorysyncytialvirusinfectioirEbolafilovirusgenome/genesequencein 

EbolainfectionhepatitisBandCvirusgenome/genesequencesinhepatitisBandC 

infectioivherpessimplexvirus(HSV)genome/genesequencesinHSVinfection 

coxsackievirusB3genome/genesequencesincoxsackievirusB3infectiowsilencingofa 

pathogenicalleleofagene(allele-specificsilencing)liketorsinA(TORiA)inprimary 

dystoniapan-classIandHLA-allelespecificintransplantandmutantrhodopsingene 
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(RHO)inautosomaldominantlyinheritedretinitispigmentosa(adRP).  

Immunecellmodulators 

101261Incertainembodimentstheinstantinventionrelatestoamethodofproducinga 

therapeuticallyeffectivenon-viralgenetherapyinasubjectcomprisingadministrationtothe 

subjectatleastoneimmunecellmodulatore.g.,atleastonephagocyte-depletingagentorat 

leastoneimmunosuppressant.  

101271Asusedhereinthetermphagocyte-depletingagentreferstoanyagentthatdepletes 

ordestroysphagocytesinasubjectand/orinterfereswithoneormorephagocytefunctions.  

Thephagocyte-depletingagentscantargetanyphagocytes.Phagocytesalsoreferredto 

hereinasphagocyticcellsphagocyticimmunecellsphagocytecellsorphagocyteimmune 

cellsincludee.g.,macrophagesmonocytesneutrophilsanddendriticcells.Langerhans 

cellsaredendriticcellsfoundintheskin.Mastcellsfoundinmanytissuesincludinge.g., 

lungorskincanalsoactasphagocytes.  
C' 

101281Asusedhereinthetermmonocyteand/ormacrophage-depletingagent"referstoany 
agentthatdepletesordestroysmonocytesand/ormacrophagesinasubjectand/orinterferes 

withoneormoremonocyteand/ormacrophagefunctions.Themonocyteand/ormacrophage

depletingagentscantargetanymonocytesand/ormacrophages.Macrophagesare 

mononuclearphagocytesthataredifferentiatedmonocytes.Indifferenttissuesmacrophages 

arereferredtobydifferentnames.Examplesoftissue-specificorresidentmacrophages 

includee.g.,Kupffercellsintheliverintestinalmacrophagesinthegutmicroglialcellsin 

thebrainalveolarmacrophagesinthelungresidentkidneymacrophagesskinmacrophages 

macrophage-depletingagentsincludee.g.,agentsthattargetphagocyticimmunecell 

markerse.g.,CD115inhibitingagentsincludingbutnotlimitedtoanti-CD115antibodiesor 

CD115smallmoleculeinhibitors. F4/8Oinhibitingagentsincludingbutnotlimitedtoanti

F4/8OantibodiesorF4/8Osmallmoleculeinhibitor5wCD6Sinhibitingagentsincludingbut 

notlimitedtoanti-CD68antibodiesorCD6SsmallmoleculeinhibitorwCD1lbinhibiting 

agentsincludingbutnotlimitedtoanti-CDllbantibodiesorCDllbsmallmolecule 

inhibitors;thechemotherapeuticagentTrabectedirnintralipidwemptyliposomewand 

bisphosphonatesincludingbutnotlimitedtoclodronate.Incertainembodimentsthe 

monocyteand/ormacrophage-depletingagentisnotciodronate.incertainembodimentsa 
Ct atleastoneadditionalmonocyteand/ormacrophage-depletingagentareused 

togetherinamethodoftheinvention.  
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C' 

101291Asusedhereinthetermneutrophil-depletingagentreferstoanyagentthatdepletes 

ordestroysneutrophilsinasubjectand/orinterfereswithoneormoreneutrophilfunctions.  

Theneutrophil-depietingagentscantargetanyneutrophils. Exampiesofneutrophil-depieting 

agentsincludee.g.,agentsthattargetphagocyticimmunecellmarkerse.g.,Ly6Ginhibiting 

agentsincludingbutnotlimitedtoanti-Ly6GantibodiesorLy6Gsmallmoleculeinhibitorw 

CD177inhibitingagentsincludingbutnotlimitedtoanti-CD177antibodiesorCD177small 

moleculeinhibitorwCD14inhibitingagentsincludingbutnotlimitedtoanti-CD14 

antibodiesorCD14smallmoleculeinhibitorwCD15inhibitingagentsincludingbutnot 

limitedtoanti-CD15antibodiesorCD15smallmoleculeinhibitors. CD11binhibitingagents 

includingbutnotlimitedtoanti-CD1lbantibodiesorCDllbsmallmoleculeinhibitorw 

CD16inhibitingagentsincludingbutnotlimitedtoanti-CD16antibodiesorCD16small 

moleculeinhibitorsCD32inhibitingagentsincludingbutnotlimitedtoanti-CD32 

antibodiesorCD32smallmoleculeinhibitorsCD33inhibitingagentsincludingbutnot 

limitedtoanti-CD33antibodiesorCD33smallmoleculeinhibitorwCD44inhibitingagents, 

includingbutnotlimitedtoanti-CD44antibodiesorCD44smallmoleculeinhibitorsCD45 

inhibitingagentsincludingbutnotlimitedtoanti-CD45antibodiesorCD45smallmolecule 

inhibitorsCD66binhibitingagentsincludingbutnotlimitedtoanti-CD66bantibodiesor 

CD66bsmallmoleculeinhibitorwCDl8,orinhibitingagentsincludingbutnotlimitedto 

anti-CDl8antibodiesorCDl8smallmoleculeinhibitorwCD62Linhibitingagentsincluding 

butnotlimitedtoanti-CD62LantibodiesorCD62LsmallmoleculeinhibitorwandGr-l 

inhibitingagentsincludingbutnotlimitedtoanti-Or-iantibodiesorOr-ismallmolecule 

101301Asusedhereintheterm"dendriticcell-depletingagent"referstoanyagentthat 

depletesordestroysdendriticcellsinasubjectand/orinterfereswithoneormoredendrite 

functions.Thedendriticcell-depletingagentscantargetanydendriticcell.Examplesof 

dendriticcell-depletingagentsincludee.g.,agentsthattargetphagocyticimmunecell 

markerse.g.,PDCA1inhibitingagentsincludingbutnotlimitedtoanti-PDCAlantibodies 

orPDCA1smallmoleculeinhibitors. andCD11cinhibitingagentsincludingbutnotlimited 

toanti-CDlicantibodiesorCDlicsmallmoleculeinhibitors.  
'C., 

101311Asusedhereintheterminhibitingagent"referstoanycompoundcapableofdown

regulatingdecreasingreducingsuppressingorinactivatingtheamountand/oractivityof 

thetargetedprotein.Inhibitingagentscanbeproteinsoligo-andpolypeptidesnucleicacids, 

genesorchemicalmolecules.Suitableproteininhibitorscanbeforexamplemonoclonalor 

polyclonalantibodieswhichbindtothetargetedprotein.  
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101321AnysuitableCD115inhibitingagentincludingthoseknowntothoseskilledinthe 

artinviewofthepresentdisclosurecanbeusedintheinvention.ExamplesofCD115small 

moleculeinhibitorsincludee.g.,pexidartinib(PLX-3397),BLZ-945,Linifanib(ABT-869), 

JNJ-28312141(Johnson&Johnson),JNJ-40346527(Johnson&Johnson),PLX7486 

(Plexxikon),andARRY-382(ArrayBioPharma).  

101331Anysuitableanti-CD115antibodyincludingthoseknowntothoseskilledintheart, 

inviewofthepresentdisclosurecanbeusedintheinvention.Examplesofcommercialanti

CD115antibodiesincludee.g.,AFS9S(InvitrogenorBioCell),12-3A3-1B10(Invitrogen), 

6C7(Bioss),cabiralizumab(FPAOOS),25949-1-AP(Proteintech),104(Abnova),3012 

(Abnova),604B52E11(Invitrogen),emactuzumab(RG-7155;Roche),AMO820(Amgen), 

JMC-CS4,andROSSOl1(Invitrogen).Incertainembodimentstheantibodyorantigen

bindingfragmentthereofisAFS9S(e.g.,BioCellBE0213),seealsoOncogene.  

1995,11(12):2469-2476.  

101341AnysuitableLy6Ginhibitingagentincludingthoseknowntothoseskilledintheart, 

inviewofthepresentdisclosurecanbeusedintheinvention.  

101351Anysuitableanti-Ly6Gantibodyincludingthoseknowntothoseskilledintheartin 

viewofthepresentdisclosurecanbeusedintheinvention.Examplesofcommercialanti

Ly6Gantibodiesincludee.g.,lAS(BioCellBP0075-1)andRB6-8C5(ab25377).  

101361Anysuitableanti-CD177antibodiesorCD177smallmoleculeinhibitorsincluding 

thoseknowntothoseskilledintheartinviewofthepresentdisclosurecanbeusedinthe 

invention.Anysuitableanti-CD14antibodiesorCD14smallmoleculeinhibitorsincluding 

invention.Anysuitableanti-CD15antibodiesorCD15smallmoleculeinhibitorsincluding 

thoseknowntothoseskilledintheartinviewofthepresentdisclosurecanbeusedinthe 

invention.Anysuitableanti-CD1lbantibodiesorCD1lbsmallmoleculeinhibitorsincluding 

thoseknowntothoseskilledintheartinviewofthepresentdisclosurecanbeusedinthe 

invention.Anysuitableanti-CD16antibodiesorCD16smallmoleculeinhibitorsincluding 

thoseknowntothoseskilledintheartinviewofthepresentdisclosurecanbeusedinthe 

invention.Anysuitableanti-CD32antibodiesorCD32smallmoleculeinhibitorsincluding 

thoseknowntothoseskilledintheartinviewofthepresentdisclosurecanbeusedinthe 

invention.Anysuitableanti-CD33antibodiesorCD33smallmoleculeinhibitorsincluding 

thoseknowntothoseskilledintheartinviewofthepresentdisclosurecanbeusedinthe 

invention.Anysuitableanti-CD44antibodiesorCD44smallmoleculeinhibitorsincluding 

thoseknowntothoseskilledintheartinviewofthepresentdisclosurecanbeusedinthe 
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invention.Anysuitableanti-CD45antibodiesorCD45smallmoleculeinhibitorsincluding 

thoseknowntothoseskilledintheartinviewofthepresentdisclosurecanbeusedinthe 

4 Anysuitableanti-CD66bantibodiesorCD66bsmallmoleculeinhibitors,0 

thoseknowntothoseskilledintheartinviewofthepresentdisclosurecanbeusedinthe 

4 Anysuitableanti-CD18antibodiesorCD18smallmoleculeinhibitors,4 

thoseknowntothoseskilledintheartinviewofthepresentdisclosurecanbeusedinthe 

4 Anysuitableanti-CD62LantibodiesorCD62Lsmallmoleculeinhibitors, 

includingthoseknowntothoseskilledintheartinviewofthepresentdisclosurecanbeused 

intheinvention.  

101371Intralipidandemptyliposomeshavebeenshowntointerferewithoneormore 

functionsofmonocytesand/ormacrophages.Seee.g.,Liuetal.,BiochimBiophysActa.2013 

Jun;1830(6):3447-53andSaundersetal.,NanoLett.2020Jun , O(6):4264-4269.  

Pretreatmentwithintralipidoremptyliposomescaneffectivelysaturate 

monocyte/macrophagecellsandpreventphagocytosisofanon-viraltherapeuticagent.Any 

suitableintralipidoremptyliposomeknowntothoseskilledintheartinviewofthepresent 

disclosurecanbeusedintheinvention.Examplesofintralipidsandemptyliposomesinclude 

e.g.,1141-100ML(SigmaAldrich),2B6063(Baxter),andthosedescribedinLiuetal4, 

BiochimBiophysActa.2013Jury1830(6):3447-53andSaundersetal.,NanoLett.2020Jun 

10~ 4264-4269.  

101381Anysuitablebisphosphonateknowntothoseskilledintheartinviewofthepresent 

disclosurecanbeusedintheinvention.Examplesofbisphosphonatesincludee.g., 

101391Otherexamplesof"phagocyte-depletingagent'includeforexamplepalbociclib 

(Ibrance®.Pfizer),cromolynsodium(Nasalerom Bausch&Lomb),whichareknownto 

inhibitmastcells.  
'4, 

101401Asusedhereinthetermimmunosuppressant"referstoanycompoundcapableof 
slowingorhaltingimmunesystemactivityinasubject.Examplesofimmunosuppressants 

0 

includebutarenotlimitedtoacalcineunninhibitorsuchasbutnotlimitedto 
cyclosporineJSA(TX)247,tacrolimusorcalcineurinatargetofrapamycinsuchasbutnot 

limitedtosirolimuseverolimusFK778orTAFA-93,aninterleukin-2a-chainblockersuch 

asbutnotlimitedtobasiliximabanddaclizumabaninhibitorofinosinemonophosphate 

dehydrogenasesuchasmycophenolatemofetilaninhibitorofdihydrofolicacidreductase 

suchasbutnotlimitedtomethotrexateanimmunosuppressiveantimetabolitesuchasbut 

notlimitedtoazathiopnneaJAKinhibitorsuchasbutnotlimitedtoruxolitinibacytokine 
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clodronatepamidronateibandronatealendronateandzoledronate.
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inhibitorsuchasnotbutlimitedtoananti-cytokineantibodysuchasbutnotlimitedto 

siltuximabaeGAS-STINGinhibitorsuchasbutnotlimitedtoH-151, orasteroid.  

101411Asusedhereinthetermsteroid"isusedtoencompassbothcorticosteroidsand 

glucocorticosteroids.Incertainembodimentsthesteroidcanbeacorticosteroid.Anysuitable 

corticosteroidknowntothoseskilledintheartinviewofthepresentdisclosurecanbeused 

intheinventionAsusedhereintheterm"steroid"referstoachemicalsubstancecomprising 

threecyclohexaneringsandacyclopentanering.Theringsarearrangedtoformtetracyclic 

cyclopentaphenanthrenei.e.,gonane.Asusedhereinthetermcorticosteroid"referstoa 

classofsteroidhormonesthatareproducedintheadrenalcortexorproducedsynthetically.  

Corticosteroidsareinvolvedinawiderangeofphysiologicsystemssuchasstressresponse, 

immuneresponseandregulationofinflammationcarbohydratemetabolismprotein 

catabolismbloodelectrolytelevelsandbehavior.Corticosteroidsaregenerallygroupedinto 

fourclassesbasedonchemicalstructure.GroupAcorticosteroids(shodtomediumacting 

glucocorticoids)includehydrocortisonehydrocortisoneacetatecortisoneacetatetixocortol 

pivalateprednisolonemethylprednisoloneandprednisone.GroupBcorticosteroidsinclude 

triamcinoloneacetonidetriamcinolonealcohol, mometasoneamcinonidebudesonide, 

desonidefluocinonidefluocinoloneacetonideandhalcinonide.GroupCcorticosteroids 

includebetamethasonebetamethasonesodiumphosphatedexamethasonedexamethasone 

sodiumphosphateandfluocortolone.GroupDcorticosteroidsincludehydrocortisone-17

butyratehydrocortisone-17-valerateaclometasonedipropionatebetamethasonevalerate, 

betamethasonedipropionateprednicarbateclobetasone-17-butyrateclobetasol-17

limitingexamplesofcorticosteroidsincludealdostemonebeclomethasonebeclomethasone 

dipropionatebetametahasonebetametahasone-21-phosphatedisodiumbetametahasone 

valeratebudesonideclobetasolclobetasolpropionateclobetasonebutyrateclocortolone 

pivalatecortisolcortisteroncortisonedeflazacortdexamethasonedexamethasoneacetate, 

dexamethasonesodiumphosphatedifiorasonediacetatedihydroxycorPsonflucinonide 

fludrocortisonesacetateflumethasoneflunisolideflucionoloneacetonidefluticasonefurate 

fluticasonepropionatehalcinonidehalpmetasonehydrocortisonehydroconrtisoneacetate, 

hydrocortisonesuccinate,16a-hydroxyprednisoloneisoflupredoneacetatemedrysone, 

methylprednisoloneprednacinolonepredricarbateprednisoloneprednisoloneacetate, 

prednisolonesodiumsuccinateprednisonetriamcinolonetriamcinoloneandtriamcinolone 

diacetate.AsusedhereinthetermC'corticosteroid"canincludebutisnotlimitedtothe 

followinggenericandbrandnamecorticosteroids:cortisone(CORTONE T M ACETATET M 
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propionatefluocortolonecaproatefluocortolonepivalateandfluprednideneacetate.Non-
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ADRBSONTMALTESONATMCORTBLANT T M CORTISTAB T M CORTISYLT M 

CORTOGEN T M CORTONET M SCHEROSON T M );dexamethasone-oral(DECADRON 

RATMDEXAMETH T M DBXONETMHEXADROL- RATMDEXAMETHASONE T M 

JNTENSOL T M DEXONEQ5 T h 1 DEXONEQ75 T h 1 DEXONE1,5TMDEXONE4TM); 

hydrocortisone-oral(CORTBF T M HYDROCORTONB T M );hydrocortisonecypionate 
9 

(CORTEFORALSUSPENSION T M );methyiprednisolone-oral(MEDROL-ORAL T M ), 
prednisolone-oral(PRBLONB T M DBLTA-CORTEF T M PEDJAPRBDT M ADNISOLONB T M 

CORTALONETMDELTACORTRILTMDELTASOLONETMDELTASTAB T M DI

ADRESONFT M ENCORTOLONETMHYDROCORTANCYLTMMEDJSOLONETM, 

METICORTELONETMOPREDSONE T M PANAAFCORTELONE T M PRECORTISYL T M 

PRENISOLONA T M SCHERISOLONA T M SCHERISOLONE T M );prednisone 

(DBLTASONET M LIQUIDPREDT M METJCORTENT T M ORASONE1TMORASONE5TM 

ORASONE1OTMORASONE2OTMORASONE5Q T h 1 ,PREDNJCEN-M T M PREDNISONE 

INTENSOLTMSTERAPRBDTMSTERAPREDDS T M ADASONBT M CARTANCYLTM, 

COLISONETMCORDROLTMCORTAN T M DACORTINTMDECORTIN T M 

DECORTISYLTMDELCORTINTMDELLACORT T M DBLTADOMBTM, 

DELTACORTENETMDELTISONATMDIADRESONTMBCONOSONETM, 

ENCORTONTTMFERNISONETMNISONATTMNOVOPREDNISONE T M PANAFCORTTM, 

PANASOLT T M PARACORTTMPARMENISONTMPEHACORT T M PREDELTINT T M 

PREDNICORTTMPREDNICOTTTMPREDNIDIB T M PRBDNIMENT T M RECTODBLTT M 

ULTRACORTEN T T M WINPREDT M );triameinoloneoral(KENACORT T M AMSTOCORT T M 

TRISTOPLEX T M TRYLONED T M U-TM-LONE T M ).Incertainembodimentsa 

corticosteroidcanbedexamethasoneprednisoneprednisolonetriameinoloneclobetasol 

propionatebetamethasonevaleratebetamethasonedipropionateormometasonefuroate.  

Methodsofsynthesizingsteroidsandcorticosteroidsarewellknownintheartandsuch 

compoundsarealsocommerciallyavailablee.g.dexamethasone(Cat.No.D4902,Sigma

AldricfrSt. 9 

LouisMo.)andprednisone(Cat.No.P6254,Sigma-AldriclrSt.LouisMo.).  
101421Acorticosteroide.g.,dexamethasonecanbedeliveredasfreedexamethasone.  

9 

Alternativelyacorticosteroide.g.,dexamethasonecanbedeliveredbyLNPeitherasa 

separateLNPcompositionoraspartofthesameLNPcompositionasthetherapeutic 

transgene.  
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Therapeuticcompositions 

101431Incertainembodimentstheinstantinventionrelatestoatherapeuticcomposition 

compnsingaphagocyte-depletingagentaccordingtotheinstantinventionforuseinthe 

treatmentofadiseasetreatedbygenetherapyusingapharmaceuticalcomposition 

compnsinganon-viralvectorcomprisingatransgeneandapharmaceuticallyacceptable 

carPeraccordingtotheinstantinventioninapatientinneedthereof 

101441Anytherapeuticagentorpharmaceuticalcompositionoftheinstantinventioncanbe 

combinedwithpharmaceuticallyacceptableexcipientsandoptionallysustained-release 

matricessuchasbiodegradablepolymerstoformtherapeuticcompositions.  

101451"Pharmaceutically"or"pharmaceuticallyacceptable"referstomolecularentitiesand 

compositionsthatdonotproduceanadverseallergicorotheruntowardreactionwhen 

administeredtoamammalespeciallyahumanasappropriate.Apharmaceutically 

acceptablecarrierorexcipientreferstoanon-toxicsolidsemi-solidorliquidfillerdiluent, 

encapsulatingmaterialorformulationauxiliaiyofanytype.  

101461Theformofthepharmaceuticalcompositionstherouteofadministrationthedosage 

andtheregimennaturallydependupontheconditiontobetreatedtheseverityoftheillness, 

theageweightandsexofthepatientetc.  

101471Pharmaceuticalcompositionsoftheinstantinventioncanbeformulatedfortopical 

oralintranasalparenteralintraocularintravenousintramuscularorsubcutaneous 

administrationandthelike.  

101481Pharmaceuticalcompositionsoftheinstantinventioncancontainvehicleswhichare 

particularisotonicsterilesalinesolutions(monosodiumordisodiumphosphatesodium 

potassiumcalciumormagnesiumchlorideandthelikeormixturesofsuchsalts),ordiy, 

especiallyfreeze-driedcompositionswhichuponadditiondependingonthecaseof 

sterilizedwaterorphysiologicalsalinepermittheconstitutionofinjectablesolutionsThe 

dosesusedfortheadministrationcanbeadaptedasafunctionofvariousparametersandin 

particularasafunctionofthemodeofadministrationusedoftherelevantpathologyor 

alternativelyofthedesireddurationoftreatment.  

101491Referencetopharmaceuticallyacceptablesaltindicatethesaltattheprovidedamount 

issuitableforadministrationtoamammalpreferableahuman.  

101501Inadditionotherpharmaceuticallyacceptableformsincludee.g.,tabletsorother 
solidsfororaladministration;timereleasecapsulewandanyotherformcurrentlycanbe 

used.  
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pharmaceuticallyacceptableforaformulationcapableofbeinginjected.Thesecanbein
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101511Pharmaceuticalcompositionsoftheinstantinventioncancompriseafurther 

therapeuticallyactiveagent.  

101521Apharmaceuticalcompositioncomprisinganon-viraldeliverynanopacrticleanda 

non-viralvectorcomprisingatherapeutictransgeneoperablylinkedtoapromotercanbe 

administeredtoasubjectatanysuitabledose.Forexampleasuitabledosagecanbefrom 

about0.01mg/niltoabout10mg/nilofthenon-viralvectorperkgbodyweightofasubject.  

101531Anantibodythattargetsaphagocyticimmunecellmarkercanbeadministeredtoa 

subjectatanysuitabledose.Forexampleasuitabledosagecanbefromabout0.01mg/kgto 

about5mg/kgbodyweightofasubjectwhereinthedosageisadministeredin1to10total 

injections.  

101541Ananti-CD115antibodycanbeadministeredtoasubjectatanysuitabledose.For 

exampleasuitabledosagecanbefromabout0.01mg/kgtoabout5mg/kgbodyweightofa 

subjectwhereinthedosageisadministeredin1to10totalinjections. Incertain 

embodimentsthedosecanbefromabout0.01mg/kgtoabout0.1mg/kgabout0.1mg/kgto 

about0.2mg/kgabout0.2mg/kgtoabout0.3mg/kgabout0.3mg/kgtoabout0.4mg/kg, 

about0.4mg/kgtoabout0.5mg/kgabout0.5mg/kgtoabout0.6mg/kgabout0.6mg/kgto 

about0.7mg/kgabout0.7mg/kgtoabout0.8mg/kgabout0.8mg/kgtoabout0.9mg/kg, 

about0.9mg/kgtoabout1mg/kgabout1mg/kgtoabout1.5mg/kgabout1.5mg/kgto 

about2mg/kgabout2mg/kgtoabout2.5mg/kgabout2.5mg/kgtoabout3mg/kgabout3 

mg/kgtoabout3.5mg/kgabout3.5mg/kgtoabout4mg/kgabout4mg/kgtoabout4.5 

mg/kgabout4.5mg/kgtoabout5mg/kg.Incertainembodimentsthedoseislessthanabout 

3.7,3.6,3.5,3.4,3.3,3.2,3.1,3,2.9,2.8,2.7,2.6,2.5,2.4,2.3,2.2,2.1,2,1.9,1.8,1.7,1.6, 

1.5,1.4,1.3,1.2,1.1,1,0.9,0.8,0.7,0.6,0.5,0.4,0.3,0.2,0.1,0.09,0.08,0.07,0.06,0.05 

0.04,0.03,or0.02.Incertainembodimentsthedoseisgreaterthanaboutanyofthe 

followingdoses(inmg/kg):0.01,0.02,0.03,0.04,0.05,0.06,0.07,0.08,0.09,0.1,0.2,0.3 

0.4,0.5,0.6,0.7,0.8,0.9,1,1.1,1.2,1.3,1.4,1.5,1,6,1.7,1.8,1.9,2,2.1,2.2,2.3,2,4,2.5, 

2.6,2.7,2.8,2,9,3,3.1,3.2,3,3,3.4,3.5,3.6,3.7,3.8,3.9,4,4.1,4.2,4.3,4.4,4.5,4.6,4.7, 

4,8,or4.9.Thatisthedosecanbeanyofarangeofdoses(inmg/nil)havinganupperlimit 

of5,4,9,4.8,4,7,4.6,4,5,4.4,4.3,4.2,4.1,4,3,9,3.8,3.7,3.6,3.5,3.4,3.3,3.2,3.1,3,2.9, 

2.8,2,7,2.6,2.5,2.4,2.3,2.2,2.1,2,1.9,1.8,1.7,1,6,1.5,1.4,1.3,1,2,1.1,1,0.9,0,8,0.7, 

0.6,0.5,0.4,0,3,0.2,0.1,0.09,0.08,0.07,0,06,0.05,0.04,0,03,or0.02,andan 

independentlyselectedlowerlimitof0.01,0.02,0.03,0.04,0.05,0.06,0.07,0.08,0.09,0.1, 

0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1,1.1,1.2,1.3,1.4,1.5,1.6,1.7,1.8,1.9,2,2.1,2.2,2.3, 
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anyofthefollowingdoses(inmg/kg):5,4.9,4.8,4.7,4.6,4.5,4.4,4.3,4.2,4.1,4,3.9,3.8
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2.4,2.5,2.6,2.7,2.8,2.9,3,3.1,3.2,3.3,3.4,3.5,3.6,3.7,3.8,3.9,4,4.1,4.2,4.3,4.4,4.5, 

4.6,4.7,4.8,or4.9,whereinthelowerlimitislessthantheupperlimit.  

101551Ananti-Ly6Ganti-CD177anti-CD14,anti-CD15, anti-CD1ibanti-CD16,anti

CD32,anti-CD33,anti-CD44anti-CD45,anti-CD66banti-CD1Soranti-CD62Lantibody 

canbeadministeredtoasubjectatanysuitabledose.Forexampleasuitabledosagecanbe 

fromabout0.01mg/kgtoabout5mg/kgbodyweightofasubjectwhereinthedosageis 

administeredin1to10totalinjections.Incertainembodimentsthedosecanbefromabout 

0.01mg/kgtoabout0.1mg/kgabout0.1mg/kgtoabout0.2mg/kgabout0.2mg/kgto 

about0.3mg/kgabout0.3mg/kgtoabout0.4mg/kgabout0.4mg/kgtoabout0.5mg/kg, 

about0.5mg/kgtoabout0.6mg/kgabout0.6mg/kgtoabout0.7mg/kgabout0.7mg/kgto 

about0.8mg/kgabout0.8mg/kgtoabout0.9mg/kgabout0.9mg/kgtoabout1mg/kg, 

about1mg/kgtoabout1. 5mg/kgabout1. 5mg/kgtoabout2mg/kgabout2mg/kgtoabout 

2.5mg/kgabout2.5mg/kgtoabout3mg/kgabout3mg/kgtoabout3.5mg/kgabout3.5 

mg/kgtoabout4mg/kgabout4mg/kgtoabout4.5mg/kgabout4.5mg/kgtoabout5 

mg/kg.Incertainembodimentsthedoseislessthanaboutanyofthefollowingdoses(in 

mg/kg):5,4.9,4.8,4.7,4.6,4.5,4.4,4.3,4.2,4.1,4,3.9,3.8,3.7,3.6,3.5,3.4,3.3,3.2,3.1, 

3,2.9,2.8,2.7,2.6,2.5,2.4,2.3,2.2,2.1,2,1.9,1.8,1.7,1.6,1.5,1.4,1.3,1.2,1.1,1,0.9, 

0.8,0.7,0.6,0.5,0.4,0.3,0.2,0.1,0.09,0.08,0.07,0.06,0.05,0.04,0.03,or0.02.Incertain 

embodimentsthedoseisgreaterthanaboutanyofthefollowingdoses(inmg/kg):0.01 

0.02,0.03,0.04,0.05,0.06,0.07,0.08,0.09,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1,1.1, 

1.2,1.3,1.4,1.5,1.6,1.7,1.8,1.9,2,2.1,2.2,2.3,2.4,2.5,2.6,2.7,2.8,2.9,3,3.1,3.2,3.3, 

beanyofarangeofdoses(inmg/ml)havinganupperlimitof5,4.9,4.8,4.7,4.6,4.5,4.4 

4.3,4.2,4.1,4,3.9,3.8,3.7,3.6,3.5,3.4,3.3,3.2,3.1,3,2.9,2.8,2.7,2.6,2.5,2.4,2.3,2.2, 

2.1,2,1.9,1.8,1.7,1.6,1.5,1.4,1.3,1.2,1.1,1,0.9,0.8,0.7,0.6,0.5,0.4,0.3,0.2,0.1,0.09, 

0.08,0.07,0.06,0.05,0.04,0.03,or0.02,andanindependentlyselectedlowerlimitof0.01, 

0.02,0.03,0.04,0.05,0.06,0.07,0.08,0.09,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1,1.1, 

1.2,1.3,1.4,1.5,1.6,1.7,1.8,1.9,2,2.1,2.2,2.3,2.4,2.5,2.6,2.7,2.8,2.9,3,3.1,3.2,3.3, 

3,4,3,5,3.6,3.7,3.8,3.9,4,4.1,4.2,4.3,4.4,4.5,4.6,4.7,4.8,or4.9,whereinthelower 

limitislessthantheupperlimit.  

101561Asmallmoleculeinhibitorthattargetsaphagocyticimmunecellmarkercanbe 

administeredtoasubjectatanysuitabledose.Forexampleasuitabledosagecanbefrom 

about0.1mg/kgtoabout15mg/kgbodyweightofasubject.Incertainembodimentsthe 

dosecanbefromabout0.1mg/kgtoabout1mg/kgabout1mg/kgtoabout2mg/kgabout2 
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mg/kgtoabout3mg/kgabout3mg/kgtoabout4mg/kgabout4mg/kgtoabout5mg/kg, 

about5mg/kgtoabout6mg/kgabout6mg/kgtoabout7mg/kgabout7mg/kgtoabout8 

mg/kgaboutSmg/kgtoabout9mg/kgabout9mg/kgtoabout10mg/kgabout10mg/kgto 

about11mg/kgabout11mg/kgtoabout12mg/kgabout12mg/kgtoabout13mg/kg, 

about13mg/kgtoabout14mg/kgabout14mg/kgtoabout15mg/kg.Incertain 

embodimentsthedoseislessthanaboutanyofthefollowingdoses(inmg/kg):15,14,13 

12,11,10,9,8,7,6,5,4,3,2,1,0.9,0.8,0.7,0.6,0.5,0.4,0.3,or0.2.Incertain 

embodimentsthedoseisgreaterthanaboutanyofthefollowingdoses(inmg/kg):0.1,0.2, 

0.3,0.4,0.5,0.6,0.7,0.8,0.9,1,2,3,4,5,6,7,8,9,10,11,12,13,14,or15.Thatisthe 

dosecanbeanyofarangeofdoses(inmg/nil)havinganupperlimitof15,14,13,12,11, 

10,9,8,7,6,5,4,3,2,1,0.9,0.8,0.7,0.6,0.5,0.4,0.3,or0.2andanindependentlyselected 

lowerlimitof0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1,2,3,4,5,6,7,8,9,10,11,12,13, 

14,or15,whereinthelowerlimitislessthantheupperlimit.  

101571ACD115inhibitorsuchaspexidartinibcanbeadministeredtoasubjectatany 

suitabledose.Forexampleasuitabledosagecanbefromabout0.1mg/kgtoabout15mg/g 

bodyweightofasubject.Incertainembodimentsthedosecanbefromabout0.1mg/kgto 

about1mg/kgabout1mg/kgtoabout2mg/kgabout2mg/kgtoabout3mg/kgabout3 

mg/kgtoabout4mg/kgabout4mg/kgtoabout5mg/kgabout5mg/kgtoabout6mg/kg, 

about6mg/kgtoabout7mg/kgabout7mg/kgtoabout8mg/kgabout8mg/kgtoabout9 

mg/kgabout9mg/kgtoabout10mg/kgabout10mg/kgtoabout11mg/kgabout11mg/kg 

toabout12mg/kgabout12mg/kgtoabout13mg/kgabout13mg/kgtoabout14mg/kg, 

thefollowingdoses(inmg/kg):15,14,13,12,11,10,9,8,7,6,5,4,3,2,1,0.9,0.8,0.7,0.6 

0.5,0.4,0.3,or0.2.Incertainembodimentsthedoseisgreaterthanaboutanyofthe 

followingdoses(inmg/kg):0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1,2,3,4,5,6,7,8,9,10 

11,12,13,14,or15.Thatisthedosecanbeanyofarangeofdoses(inmg/nil)havingan 

upperlimitofl5,14,13,12,11,10,9,8,7,6,5,4,3,2,1,0.9,0.8,0.7,0.6,0.5,0.4,0.3,or 

0.2,andanindependentlyselectedlowerlimitofo.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1,2, 

3,4,5,6,7,8,9,10,11,12,13,14,or15,whereinthelowerlimitislessthantheupperlimit.  

101581Abisphosphonatee.g.,clodronatecanbeadministeredtoasubjectatanysuitable 

dose.Forexampleasuitabledosagecanbefromabout0.1mg/kgtoabout15mg/kgbody 

weightofasubject.Incertainembodimentsthedosecanbefromabout0.1mg/kgtoabout1 

mg/kgabout1mg/kgtoabout2mg/kgabout2mg/kgtoabout3mg/kgabout3mg/kgto 

about4mg/kgabout4mg/kgtoabout5mg/kgabout5mg/kgtoabout6mg/kgabout6 
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about14mg/kgtoabout15mg/kg.Incertainembodimentsthedoseislessthanaboutanyof
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mg/kgtoabout7mg/kgabout7mg/kgtoaboutSmg/kgaboutSmg/kgtoabout9mg/kg, 

about9mg/kgtoabout10mg/kgabout10mg/kgtoabout11mg/kgabout11mg/kgto 

about12mg/kgabout12mg/kgtoabout13mg/kgabout13mg/kgtoabout14mg/kg, 

about14mg/kgtoabout15mg/kg.Incertainembodimentsthedoseislessthanaboutanyof 

thefollowingdoses(inmg/kg):15,14,13,12,11,10,9,8,7,6,5,4,3,2,1,0.9,0.8,0.7,0.6 

0.5,0.4,0.3,or0.2.Incertainembodimentsthedoseisgreaterthanaboutanyofthe 

followingdoses(inmg/kg):0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1,2,3,4,5,6,7,8,9,10 

11,12,13,14,or15.That9 
15,thedosecanbeanyofarangeofdoses(inmg/mi)havingan 

upperlimitofl5,14,13,12,11,10,9,8,7,6,5,4,3,2,1,0.9,0.8,0.7,0.6,0.5,0.4,0.3,or 

0,2,andanindependentlyselectedlowerlimitof0,1,0.2,0.3,0,4,0,5,0.6,0,7,0,8,0,9,1,2, 

3,4,5,6,7,8,9,10,11,12,13,14,or15,whereinthelowerlimitislessthantheupperlimit.  

101591Acorticosteroide.g.,dexamethasonecanbeadministeredtoasubjectatanysuitable 

dose.Forexampleasuitabledosagecanbefromabout0.1mg/kgtoabout15mg/kgbody 

weightofasubject.Incertainembodimentsthedosecanbefromabout0.1mg/kgtoabout1 

mg/kgabout1mg/kgtoabout2mg/kgabout2mg/kgtoabout3mg/kgabout3mg/kgto 

about4mg/kgabout4mg/kgtoabout5mg/kgabout5mg/kgtoabout6mg/kgabout6 

mg/kgtoabout7mg/kgabout7mg/kgtoabout8mg/kgabout8mg/kgtoabout9mg/kg, 

about9mg/kgtoabout10mg/kgabout10mg/kgtoabout11mg/kgabout11mg/kgto 

about12mg/kgabout12mg/kgtoabout13mg/kgabout13mg/kgtoabout14mg/kg, 

about14mg/kgtoabout15mg/kg.Incertainembodimentsthedoseislessthanaboutanyof 

thefollowingdoses(inmg/kg):15,14,13,12,11,10,9,8,7,6,5,4,3,2,1,0.9,0.8,0.7,0.6 

followingdoses(inmg/kg):0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1,2,3,4,5,6,7,8,9,10 

11,12,13,14,or15.Thatisthedosecanbeanyofarangeofdoses(inmg/nil)havingan 

upperlimitofl5,14,13,12,11,10,9,8,7,6,5,4,3,2,1,0.9,0.8,0.7,0.6,0.5,0.4,0.3,or 

0.2,andanindependentlyselectedlowerlimitofo.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1,2, 

3,4,5,6,7,8,9,10,11,12,13,14,or15,whereinthelowerlimitislessthantheupperlimit.  

Methods 

101601Incertainembodimentstheinstantinventionrelatestomethodsofdeliveringa 

transgenetoasubjectinneedthereofcomprising(a)administeringtothesubjectamonocyte

and/ormacrophage-depletingagent;and(b)administeringtothesubjectapharmaceutical 

compositioncomprisinganon-viralvectorcomprisingthetransgeneandapharmaceutically 

acceptablecarrier.  
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C' 

101611Asusedhereinthetermadiseasetreatedbygenetherapyusinganon-viralvector 

denotesadiseasewhereinapolynucleotide(encodingatleastonepolypeptideorinhibitoiy 

nucleicacid)isdeliveredintothecell(s)ofapatientasadrugtotreatsaiddisease(gene 

therapy).  

101621Incertainembodimentsthevectorencodesatleastonespecificpolypeptideor 

inhibitorynucleicacidusefultotreatadiseaseIncertainembodimentsthevector 

encodes/comprisesatherapeuticpolynucleotideappropriatefortreatingadisease.  

101631Incertainembodimentsthevectorencodes/comprisesatherapeuticpolynucleotide 

appropriatefortreatingadiseaseusinggenetherapy.  
'C 

101641Asusedhereinthetermspatient"and"subject"interchangeablyrefertoananimal, 
typicallyamammalsuchasarodentafelineacanineandapnmate.Particularlyasubject 

orpatientaccordingtotheinstantinventionisahuman.  

101651Asusedhereintheterm"treatment"or"treat"referstobothprophylacticor 

preventivetreatmentlikegenetherapyaswellascurativeordiseasemodifyingtreatment, 

includingtreatmentofsubjectsatriskofcontractingthediseaseorsuspectedtohave 

contractedthediseaseaswellassubjectswhoareillorhavebeendiagnosedassuffering 

fromadiseaseormedicalconditionandincludessuppressionofclinicalrelapse.The 

treatmentcanbeadministeredtoasubjecthavingamedicaldisorderorwhoultimatelycan 

acquirethedisorderinordertopreventcuredelaytheonsetofreducetheseverityofor 

ameliorateoneormoresymptomsofadisorderorrecurringdisorderorinordertoprolong 

thesurvivalofasubjectbeyondthatexpectedintheabsenceofsuchtreatment.  

unlessotherwiseindicatedherein.Incertainembodimentsamethodcancomprisefirst(a) 

administeringtoasubjectaphagocyte-depletingagentandthen(b)administeringtothe 

subjectapharmaceuticalcompositioncomprisinganon-viralvectorcomprisingthetransgene 

andapharmaceuticallyacceptablecarder.Incertainembodiments,(b)administeringtothe 

subjectapharmaceuticalcompositioncomprisinganon-viralvectorcomprisingthetransgene 

andapharmaceuticallyacceptablecarderisperformedbetweenabout1minutetoabout1 

yearafter(a)administenngtothesubjectaphagocyte-depletingagent.Incertain 

embodiments,(a)administeringtothesubjectaphagocyte-depletingagentand(b) 

administeringtothesubjectapharmaceuticalcompositioncomprisinganon-viralvector 

compnsingthetransgeneandapharmaceuticallyacceptablecarrierareperformedatabout 

thesametime.  
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101671Incertainembodimentsamethodcancomprisefirst(a)administeringtoasubjecta 

pharmaceuticalcompositioncomprisinganon-viralvectorcomprisingatransgeneanda 

pharmaceuticallyacceptablecarrierandthen(b)administeringtothesubjectaphagocyte

depletingagent.Incertainembodiments,(b)administeringtothesubjectaphagocyte

depletingagentisperformedbetweenabout1minutetoabout1yearafter(a)administering 

toasubjectapharmaceuticalcompositioncomprisinganon-viralvectorcomprisingthe 

transgeneandapharmaceuticallyacceptablecarrier.Incertainembodiments,(a) 

administeringtoasubjectapharmaceuticalcompositioncomprisinganon-viralvector 

comprisingthetransgeneandapharmaceuticallyacceptablecarrierand(b)administeringto 

thesubjectaphagocyte-depletingagentareperformedataboutthesametime.  

101681Incertainembodimentsthephagocyte-depletingagentisadministeredbetweenabout 

oneminutetoabout1hour,2hours,3hoursor4hoursbeforethenon-viralvector 

comprisingthetransgeneandapharmaceuticallyacceptablecarnerisadministered.  

101691Incertainembodimentsthenon-viralvectorcomprisingthetransgeneanda 

pharmaceuticallyacceptablecarrierisadministeredbetweenaboutoneminutetoabout1 

hour,2hours,3hoursor4hoursbeforethephagocyte-depletingagentisadministered.  

101701Incertainembodimentsthephagocyte-depletingagentisadministeredatleastone 

daybeforethenon-viralvectorisadministeredoptionallynomorethan1yearbeforethe 

non-viralvectorisadministeredsuchasnomorethan52weeks,51weeks,50weeks,49 

weeks,48weeks,47weeks,46weeks,45weeks,44weeks,43weeks,42weeks,41weeks, 

40weeks,39weeks,38weeks,37weeks,36weeks,35weeks,34weeks,33weeks,32 

23weeks,22weeks,21weeks,20weeks,19weeks,18weeks,17weeks,16weeks,15 

weeks,14weeks,13weeks,12weeks,11weeks,10weeks,9weeks,8weeks,7weeks,6 

weeks,5weeks,4weeks,3weeks,2weeks,1week,6days,5days,4days,3daysor2days 

beforethenon-viralvectorisadministered.  

101711Anon-viralvectorcomprisingaheterologouspolynucleotidecanbeadministeredtoa 

subjectanynumberoftimes.Forexampleanon-viralvectorcomprisingaheterologous 

polynucleotidecanbeadministeredonce,2to15timestoasubject.Incertainembodiments 

thenon-viralvectorisadministeredmultipletimesforexample,1,2,3,4,5,6,7,8,9or10 

times.Thespacingbetweenthetimescanvaryforexampleevery1hour,6hours,24hours 

1-7daysor2-10weekworacombinationthereof 

101721Anon-viralvectorcomprisingaheterologouspolynucleotidecanbeadministeredtoa 

subjectforanydurationoftimeonaregularbasissuchasconsecutivedaysoralternating 

52 

weeks,31weeks,30weeks,29weeks,28weeks,27weeks,26weeks,25weeks,24weeks,
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daysoranirregularbasis.Incertainembodimentsanon-viralvectorcomprisinga 

heterologouspolynucleotideisadministeredfromabout1to52weeksafteradministrationof 

animmunecellmodulator.  

101731Aphagocyte-depletingagentcanbeadministeredtoasubjectanynumberoftimes.  

Forexampleaphagocyte-depletingagentcanbeadministeredonce,2to5times,2to10 

times,2to15timestoasubjectpereachadministrationofanon-viralvectorcomprisinga 

heterologouspolynucleotide.  

101741Ananti-CD115antibodycanbeadministeredtoasubjectanynumberoftimesFor 

exampleananti-CD115antibodycanbeadministeredonce,2to5times,2to10times,2to 

15timestoasubjectpereachadministrationofanon-viralvectorcomprisingaheterologous 

polynucleotide.  

101751Ananti-CD115antibodycanbeadministeredtoasubjectforanydurationoftimeon 

aregularbasissuchasconsecutivedaysoralternatingdaysoranirregularbasis.Incertain 

embodimentsananti-CD115antibodyisadministeredfromabout1to52weeksbefore 

administrationofanon-viralvector.  

101761AsmallmoleculeCD115inhibitorcanbeadministeredtoasubjectanynumberof 

times.ForexampleasmallmoleculeCD115inhibitorcanbeadministeredonce,2to5 

times,2to10times,2to15timestoasubjectpereachadministrationofanon-viralvector 

compnsingaheterologouspolynucleotide.  

101771AsmallmoleculeCD115inhibitorcanbeadministeredtoasubjectforanyduration 

oftimeonaregularbasissuchasconsecutivedaysoralternatingdaysoranirregularbasis.  

weeksbeforeadministrationofanon-viralvector.  

101781Ananti-Ly6Ganti-CD177anti-CD14,anti-CD15, anti-CD1ibanti-CD16,anti

CD32,anti-CD33,anti-CD44anti-CD45,anti-CD66banti-CD1Soranti-CD62Lantibody 

canbeadministeredtoasubjectanynumberoftimes.Forexampleananti-Ly6Ganti

CD177,anti-CD14,anti-CD15, anti-CD1ibanti-CD16,anti-CD32,anti-CD33,anti-CD44, 

anti-CD45,anti-CD66banti-CD1Soranti-CD62Lantibodycanbeadministeredonce,2to5 

times,2to10times,2to15timestoasubjectpereachadministrationofanon-viralvector 

compnsingaheterologouspolynucleotide.  

101791Ananti-Ly6Ganti-CD177anti-CD14,anti-CD15, anti-CD1ibanti-CD16,anti

CD32,anti-CD33,anti-CD44anti-CD45,anti-CD66banti-CD1Soranti-CD62Lantibody 

canbeadministeredtoasubjectforanydurationoftimeonaregularbasissuchas 

consecutivedaysoralternatingdaysoranirregularbasis.Incertainembodimentsananti
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Ly6Ganti-CD177,anti-CD14,anti-CD15 anti-CD1ibanti-CD16anti-CD32,anti-CD33, 
4 

anti-CD44,anti-CD45,anti-CD66banti-CD18,oranti-CD62Lantibodyisadministeredfrom 

about1to52weeksbeforeadministrationofanon-viralvector.  

101801Abisphosphonatee.g.,clodronatecanbeadministeredtoasubjectanynumberof 

times.Forexampleabisphosphonatee.g.,clodronatecanbeadministeredonce,2to5 

times,2to10times,2to15timestoasubjectpereachadministrationofanon-viralvector 

compn5ingaheterologouspolynucleotide.  

101811Abisphosphonatee.g., clodronatecanbeadministeredtoasubjectforanyduration 

oftimeonaregularbasissuchasconsecutivedaysoralternatingdaysoranirregular 4 

Incertainembodimentsabisphosphonatee.g.,clodronateisadministeredfromabout1to 

52weeksbeforeadministrationofanon-viralvector.  

101821Acorticosteroide.g.,dexamethasonecanbeadministeredtoasubjectanynumberof 

times.Forexampleacorticosteroide.g.,dexamethasonecanbeadministeredonce,2to5 

times,2to10times,2to15timestoasubjectpereachadministrationofanon-viralvector 

compnsingaheterologouspolynucleotide.  

101831Acorticosteroide.g.,dexamethasonecanbeadministeredtoasubjectforany 

durationoftimeonaregularbasissuchasconsecutivedaysoralternatingdaysoran 

irregularbasis.Incertainembodimentsacorticosteroide.g.,dexamethasoneisadministered 

fromabout1to52weeksbeforeadministrationofanon-viralvector.  

101841Thenon-viralvectorcomprisingaheterologouspolynucleotidecanbeadministered 

aloneorinacombination.Incertainembodimentsthenon-viralvectorisadministeredtoa 

agentbisphosphonateand/orimmunosuppressant.Incertainembodimentsthenon-viral 

vectorisadministeredtoasubjectincombinationwiththeatleastoneimmunecell 

modulatore.g.phagocyte-depletingagentbisphosphonateand/orimmunosuppressant.In 

certainembodimentsthebisphosphonateand/orimmunosuppressantisincludedwithinthe 

non-viraldeliveryparticlee.g.,isencapsulatedwithinalipidnanoparticleapolymer 

nanoparticleaprotein-basednanoparticleorapeptidecagealongwiththenon-viralvector.  

101851Incertainembodimentsamixtureofatleastoneimmunecellmodulatore.g.  

phagocyte-depletingagentbisphosphonateand/orimmunosuppressantisadministeredtoa 

subjectoneormoretimes.Incertainembodimentstwoormoreimmunecellmodulatorsare 

administeredtoasubjectoneormoretimes.  

101861Incertainembodimentsadministrationofatleastoneimmunecellmodulatortoa 

subjectreducesthedoseofanon-viralvectorcomprisingaheterologouspolynucleotide 
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requiredtobeeffectivefortreatmentofasubject.Incertainembodimentsadministrationof 

atleastoneimmunecellmodulatortoasubjectallowsforadministrationofanincreaseddose 

ofanon-viralvectorcomprisingaheterologouspolynucleotide.  
9 

101871Dosescanvaryanddependuponthetypeonsetprogressionseventyfrequency, 

durationorprobabilityofthediseasetowhichtreatmentisdirectedtheclinicalendpoint 

desiredpreviousorsimultaneoustreatmentsthegeneralhealthagegenderraceor 

immunologicalcompetencyofthesubjectandotherfactorsthatwillbeappreciatedbythe 

skilledartisan.Thedoseamountnumberfrequencyordurationcanbeproportionally 

increasedorreducedasindicatedbyanyadversesideeffectscomplicationsorotherrisk 

factorsofthetreatmentortherapyandthestatusofthesubject.Theskilledartisanwill 

appreciatethefactorsthatcaninfluencethedosageandtimingrequiredtoprovideanamount 

sufficientforprovidingatherapeuticorprophylacticbenefit.  

101881Thedosetoachieveatherapeuticeffecte.g.,thedoseindsDNAmgperkilogramof 

bodyweight(mg/kg),willvarybasedonseveralfactorsincludingbutnotlimitedto:routeof 

administrationthelevelofheterologouspolynucleotideexpressionrequiredtoachievea 

therapeuticeffectthespecificdiseasetreatedanyhostimmuneresponsetothenon-viral 

vectoranyhostimmuneresponsetotheheterologouspolynucleotideorexpressionproduct, 

andthestabilityoftheproteinpeptideornucleicacidexpressed.Oneskilledintheartcan 

determine 9 vectorgenomedoserangetotreatapatienthavingaparticulardisease 

ordisorderbasedontheaforementionedfactorsaswellasotherfactors.  
,, 

101891An'~effectiveamountorsufficientamountreferstoanamountthatprovidesin 

treatmentsprotocolsortherapeuticregimensagentsadetectableresponseofanydurationof 

time(longorshortterm),anexpectedordesiredoutcomeinorabenefittoasubjectofany 

measurableordetectabledegreeorforanydurationoftime(e.g.,forminuteshoursdays, 
,, 

monthsyearsorcued).Thedosesofaneffectiveamountorsufficientamount"for 
treatment(e.g.,toameliorateortoprovideatherapeuticbenefitorimprovement)typicallyare 

effectivetoprovidearesponsetoonemultipleoralladversesymptomsconsequencesor 

complicationsofthediseaseoneormoreadversesymptomsdisordersillnesses, 

pathologiesorcomplicationsforexamplecausedbyorassociatedwiththediseasetoa 

measurableextentalthoughdecreasingreducing,9 suppressinglimitingor 

controllingprogressionorworseningofthediseaseisasatisfactoryoutcome.  

101901Incertainembodimentsthemethodsoftheinstantinventionproduceatherapeutically 

effectivenon-viralgenetherapyinasubjectinneedthereofwhereinthetherapeutically 
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effectivenon-viralgenetherapyischaracterizedbyexpressionofthetherapeuticproteinor 

nucleicacidand/orminimalorabsentundesirableimmuneresponseinducedbythe 9 

vector.  
'4 

101911Incertainembodimentsexpressionofthetherapeuticproteinornucleicacid"refers 

toanadequatelevelofproteinornucleicacidtoresultinatherapeuticeffectasdiscussed 

herein.  

101921Incertainembodimentsamethodaccordingtotheinstantinventionresultsin 

expressionofthetransgeneinthesubject.  

101931Incertainembodimentsamethodaccordingtotheinstantinventioncanresultin 

expressionoractivityofatherapeuticproteinatatherapeuticallyeffectivelevel.  

101941Incertainembodimentsamethodaccordingtotheinstantinventioncanresultin 

expressionoractivityofatherapeuticproteinatalevelthatisatleast10oatleast50oatleast 

1000,atleast1 5 0 oatleast200oatleast250oatleast3 0 0 oatleast3 5 0 oatleast400oatleast 

450o atleast500oatleast550oatleast600oatleast650oatleast700oatleast750oatleast 

8000atleast85%atleast 9 O0oatleast95%,atleast100%ofnonnalexpressionofthe 

heterologousprotein.  

101951Incertainembodimentsamethodaccordingtotheinstantinventioncanresultin 

9 ofexpressionoractivityofaproteintargetedbyatherapeuticnucleicacid.  

101961Incertainembodimentsamethodaccordingtotheinstantinventioncanresultin 

9 ofexpressionoractivityofaproteintargetedbyatherapeuticnucleicacidbyat 

least10~atleast500,atleast1O~oatleast15~oatleast 2 0 0 oatleast2 5 0 oatleast300oat 

least7 0 0 oatleast7 5 0 oatleast8O~oatleast85~oatleast 9 0 0 oatleast9 5 0 oatleast1OO~o 

ofnormalexpressionofthetarget 9 

protein.  
101971Non-limitingexamplesofabiologicalsamplefromasubjectthatcanbeanalyzed 

includewholebloodserumplasmathelikeandacombinationthereofAbiologicalsample 

canbedevoidofcellsorcanincludecells(e.g.,redbloodcellsplateletsand/or 

lymphocytes).  

101981Anysuitablemethodformeasuringexpressionofatherapeuticproteinornucleicacid 

knowntothoseskilledintheartinviewofthepresentdisclosurecanbeusedinthe 

9 Exemplarymethodsforanalyzingandmeasuringheterologousproteinornucleic 

acidexpressionlevelsinabiologicalsampleincludee.g.,ELISA.  

101991Asusedhereinthetermimmuneresponsereferstoaresponsebytheimmune 

systemofasubject.Forexampleimmuneresponsesincludebutarenotlimitedtoa 
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detectablealteration(e.g., increase)inTollreceptoractivationlymphokine(e.g., cytokine 

(e.g.,ThlorTh2typecytokines)orchemokine)expressionand/orsecretionmacrophage 

activationdendriticcellactivationTcellactivation(e.g.,CD4+orCDS+Tcells),NKcell 

activationand/orBcellactivation(e.g.,antibodygenerationand/orsecretion).Additional 

examplesofimmuneresponsesincludebindingofanimmunogen(e.g.,antigen(e.g., 

immunogenicpolypeptide))toanMHCmoleculeandinducingacytotoxicTlymphocyte 

("CTL")responseinducingaBcellresponse(e.g.,antibodyproduction),and/orT-helper 

lymphocyteresponseand/oradelayedtypehypersensitivity(DTH)responseagainstthe 

antigenfromwhichtheinmunogenicpolypeptideisderivedexpansion(e.g.,growthofa 

populationofcells)ofcellsoftheimmunesystem(e.g.,TcellsBcells(e.g.,ofanystageof 

development(e.g.,plasmacells),andincreasedprocessingandpresentationofantigenby 

antigenpresentingcells.Animmuneresponsecanbetoimmunogensthatthesubjects 

immunesystemrecognizesasforeign(e.g.,non-selfantigensfrommicroorganisms(e.g., 

pathogens),orself-antigensrecognizedasforeign).Thusitistobeunderstoodthatasused 

herein"immuneresponsereferstoanytypeofimmuneresponseincludingbutnotlimited 

toinnateimmuneresponses(e.g.,activationofTollreceptorsignalingcascade)cell

mediatedimmuneresponses(e.g.,responsesmediatedbyTcells(e.g.,antigen-specificT 

cells)andnon-specificcellsoftheimmunesystem)andhumoralimmuneresponses(e.g., 

responsesmediatedbyBcells(e.g.,viagenerationandsecretionofantibodiesintothe 
'C..  

plasmalymphand/ortissuefluids).Thetermimmuneresponse"ismeanttoencompassall 
aspectsofthecapabilityofasubject'simmunesystemtorespondtoantigensand/or 

,, 

102001Asusedherein,"minimalorabsentundesirableimmuneresponseinducedbythe 

non-viralvectorreferstoasafeortherapeuticallytolerableimmuneresponsewithinahuman 

subject.Theundesirableimmuneresponseinducedbythevectorisdistinctfromadesirable 

immuneresponseinthesubjectthatisinducedbyanantigenencodedbyanon-viralvector.  

102011Incertainembodimentsthesafeortherapeuticallytolerableimmuneresponserelates 

tocytokinereleaselevelsinasubjectuponadministrationofthenon-viralvectorcomprising 

theheterologouspolynucleotide.  

102021Incertainembodimentsmethodsdescribedhereindecreaseincidenceoftoxic 
'C.  cytokinereleaseorcytokinereleasesyndrome"(CRS)or"severecytokinerelease 

'C.  syndrome(sCRS)orcytokinestormthatcanoccurinasubject.  

102031Apersonskilledintheartwouldappreciatethatdecreasingtoxiccytokinereleaseor 

toxiccytokinelevelscomprisesdecreasingorinhibitingproductionoftoxiccytokinelevelsin 
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asubjectorinhibitingorreducingtheincidenceofcytokinereleasesyndromeoracytokine 

storminasubject.Incertainembodimentsthetoxiccytokinescomprisepro-inflammatory 

cytokines.Incertainembodimentspro-inflammatorycytokinescompriseJL-6,JFN-yIL-1f3, 

orTNF-aoranycombinationthereof 

102041Incertainembodimentscytokinereleasesyndromeischaracterizedbyelevatedlevels 

ofseveralinflammatorycytokinesandadversephysicalreactionsinasubjectsuchaslow 

bloodpressurehighfeverandshivering.IncertainembodimentsCRSischaracterizedby 

elevatedlevelsofIL-6,IFN-yIL-1f3,orTNF-aoranycombinationthereof 

102051Incertainembodimentsmeasurementofcytokinelevelsorconcentrationasan 

indicatorofcytokinestormcanbeexpressedasfoldincreasepercent(0o)increasenet 

increaseorrateofchangeincytokinelevelsorconcentration.Incertainembodiments 

absolutecytokinelevelsorconcentrationsaboveacertainlevelorconcentrationcanbean 

indicationofasubjectundergoingorabouttoexperienceacytokinestorm.Incertain 

embodimentsabsolutecytokinelevelsorconcentrationatacertainlevelorconcentrationfor 

examplealevelorconcentrationnormallyfoundinacontrolsubjectnotundergoingnon

viralgenetherapycanbeanindicationofamethodforinhibitingorreducingtheincidence 

ofacytokinestorminasubjectundergoingnon-viralgenetherapy.  
C' 

102061Apersonskilledintheartwouldappreciatethatthetermcytokinelevel"can 
encompassameasureofconcentrationameasureoffoldchangeameasureofpercent(0o) 

changeorameasureofratechange.Furtherthemethodsformeasuringcytokinesinblood, 

salivaserumurineandplasmaarewellknownintheart.  

elevationofseveralinflammatorycytokinesINF-ylevelscanbeusedasacommonmeasure 

ofcytokinestormand/orasacommonmeasureoftheeffectivenessofatreatmentfor 

cytokinestorms.Incertainembodimentsdespitetherecognitionthatcytokinestormis 

associatedwithelevationofseveralinflammatorycytokinesIL-6levelscanbeusedasa 

commonmeasureofcytokinestormand/orasacommonmeasureoftheeffectivenessofa 

treatmentforcytokinestorms.Apersonskilledintheartwouldappreciatethatother 

cytokinescanbeusedasmarkersofacytokinestormforexampleTNF-alB-laIL-8,orIL

13.  

102081Levelsofcytokinesinasubjectcanbeanalyzedmeasuredordeterminedbefore 

and/orafteradministrationofthenon-viralvectorcomprisingaheterologouspolynucleotide.  

Levelsofcytokinesinasubjectcanalsobeanalyzedmeasuredordeterminedbeforeand/or 

aftertheadministrationoftheimmunecellmodulator.Levelsofcytokinesinasubjectcan 
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alsobeanalyzedormeasuredmultipletimesbeforeand/orafteradministrationofthenon

viralvectorcomprisingaheterologouspolynucleotideaswellasbeforeand/orafter 

administrationoftheimmunecellmodulator.  

102091Anysuitablemethodformeasuringlevelsofcytokinesknowntothoseskilledinthe 

artinviewofthepresentdisclosurecanbeusedintheinvention.Exemplatymethodsfor 

analyzingandmeasuringcytokinelevelsinabiologicalsampleincludee.g.,mesoscale 

deliveryplatform(MSD).  

102101Aneffectiveamountorasufficientamountcanbutneednotbeprovidedinasingle 

administrationcanrequiremultipleadministrationsandcanbutneednotbeadministered 

aloneorincombinationwithanothercomposition(e.g.,agent),treatmentprotocolor 

therapeuticregimen.Forexampletheamountcanbeproportionallyincreasedasindicatedby 

theneedofthesubjecttypestatusandseverityofthediseasetreatedorsideeffects(ifany) 

oftreatment.Inadditionaneffectiveamountorasufficientamountneednotbeeffectiveor 

sufficientifgiveninsingleormultipledoseswithoutasecondcomposition(e.g.,another 

drugoragent),treatmentprotocolortherapeuticregimensinceadditionaldosesamountsor 

durationaboveandbeyondsuchdosesoradditionalcompositions(e.g.,drugsoragents), 

treatmentsprotocolsortherapeuticregimenscanbeincludedinordertobeconsidered 

effectiveorsufficientinagivensubject.Amountsconsideredeffectivealsoincludeamounts 

thatresultinareductionoftheuseofanothertreatmenttherapeuticregimenorprotocol, 

suchasadministrationofrecombinantGAAfortreatmentofalysosomalstoragedisease 

(e.g.,Pompedisease),oradministrationofarecombinantcloningfactorprotein(e.g.,FVIJJ 

(HemB)).  

102111ForPompediseaseaneffectiveamountwouldbeanamountofGAAthatinhibitsor 

reducesglycogenproductionoraccumulationenhancesorincreasesglycogendegradationor 

removalreduceslysosomalalterationsintissuesofthebodyofasubjectorimprovesmuscle 

toneand/ormusclestrengthand/orrespiratoryfunctioninasubjectforexample.Effective 

amountscanbedeterminedforexamplebyascertainingthekineticsofGAAuptakeby 

myoblastsfromplasma.MyoblastsGAAuptakerates(Kuptake)ofabout141- 147nMcan 

appeartobeeffective(seee.g.,Magaetal.,JBid.Chem.2012)InanimalmodelsGAA 

activitylevelsinplasmaofgreaterthanabout1,OOOnmol/hr/mLforexampleabout1,OOOto 

about2,000nmol/hr/mLhavebeenobservedtobetherapeuticallyeffective.  

102121ForHemAandHemBgenerallyspeakingitisbelievedthatinordertoachievea 

therapeuticeffectabloodcoagulationfactorconcentrationthatisgreaterthan10ooffactor 
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concentrationfoundinanormalindividualisneededtochangeaseverediseasephenotypeto 

amoderateone.Aseverephenotypeischaracterizedbyjointdamageandlife-threatening 

bleeds.Toconvertamoderatediseasephenotypeintoamildoneitisbelievedthatablood 

coagulationfactorconcentrationgreaterthan50oofnormalisneeded.  

102131FVJIJandFIXlevelsinnormalhumansareabout150-200ng/mLplasmabutcanbe 

less(e.g.,rangeofabout100-150ng/mL)orgreater(e.g.,rangeofabout200-300ng/mL)and 

stillconsiderednormalduetofunctionalcloningasdeterminedforexamplebyanactivated 

partialthromboplastintime(aPTT)one-stagecloningassay.Thusatherapeuticeffectcanbe 

achievedsuchthatthetotalamountofFVJJIorFIXinthesubject/humanisgreaterthan10o 

oftheFVJIJorFIXpresentinnormalsubjects/humanse.g.,10oof100-300ng/mL.  

102141Thecompositioncanbeadministeredtoasubjectasacombinationcompositionor 
administeredseparatelysuchasconcurrentlyorinseriesorsequentially(priortoor 

following)deliveryoradministrationofanon-viralvectorcomprisingaheterologous 

polynucleotide.Theinstantinventionprovidescombinationsinwhichamethodoruseofthe 

instantinventionisinacombinationwithanycompoundagentdrugtherapeuticregimen 

treatmentprotocolprocessremedyorcompositionsetforthhereinorknowntooneofskill 

intheart.Thecompoundagentdrugtherapeuticregimentreatmentprotocolprocess, 

remedyorcompositioncanbeadministeredorperformedpriortosubstantially 

contemporaneouslywithorfollowingadministrationofanon-viralvectorcomprisinga 

heterologouspolynucleotidetoasubject.  

102151Accordinglytheinstantinventionincludesmethodsandusesthatresultinareduced 

processorremedy.Forexampleforabloodcloningdiseaseamethodoftreatment 

accordingtotheinstantinventionhasatherapeuticbenefitifinagivensubjectalessfrequent 

orreduceddoseoreliminationofadministrationofarecombinantcloningfactorproteinto 

supplementforthedeficientordefective(abnormalormutant)endogenouscloningfactorin 

thesubject.InanotherexampleforalysosomalstoragediseasesuchasPompediseasea 

methodsoftreatmentaccordingtotheinstantinventionhasatherapeuticbenefitevenifaless 

frequentorreduceddoseofarecombinantviralvectorcomprisingGAAhasbeenpreviously 

administeredorcontinuestobeadministeredtoasubject.Thusreducingtheneedfororthe 

useofanothertreatmentortherapyisincludedintheinstantinvention.  

102161Aneffectiveamountorasufficientamountneednotbeeffectiveineachandevery 

subjecttreatednoramajorityoftreatedsubjectsinagivengrouporpopulation.Aneffective 

amountorasufficientamountmeanseffectivenessorsufficiencyinaparticularsubjectnota 

60 

needoruseofanothercompoundagentdrugtherapeuticregimentreatmentprotocol,



WO20221140788 PC¶U/IJS2021/073084 

grouporthegeneralpopulation.Asistypicalforsuchmethodssomesubjectswillexhibita 

greaterresponseorlessornoresponsetoagiventreatmentmethodoruse.  
'4 

102171Thetermameliorate"meansadetectableormeasurableimprovementinasubjects 
diseaseorsymptomthereoforanunderlyingcellularresponse.Adetectableormeasurable 

improvementincludesasubjectiveorobjectivedecreasereductioninhibitionsuppression, 

limitorcontrolintheoccurrencefrequencyseverityprogressionordurationofthedisease 

orcomplicationcausedbyorassociatedwiththediseaseoranimprovementinasymptomor 

anunderlyingcauseoraconsequenceofthediseaseorareversalofthedisease.ForPompe, 

aneffectiveamountwouldbeanamountthatinhibitsorreducesglycogenproductionor 

accumulationenhancesorincreasesglycogendegradationorremovalimprovesmuscletone 

and/ormusclestrengthand/orrespiratoiyfunctionforexample.ForHemAorHemBan 

effectiveamountwouldbeanamountthatreducesfrequencyorseverityofacutebleeding 

episodesinasubjectforexampleoranamountthatreducescloningtimeasmeasuredbya 

cloningassayforexample.  

102181Accordinglypharmaceuticalcompositionsoftheinstantinventioninclude 

compositionswhereintheactiveingredientsarecontainedinaneffectiveamounttoachieve 

theintendedtherapeuticpurpose.Determiningatherapeuticallyeffectivedoseiswellwithin 

thecapabilityofaskilledmedicalpractitionerusingtechniquesandguidanceknowninthe 

artandusingtheteachingsprovidedherein.  

102191Therapeuticdoseswilldependonamongotherfactorstheageandgeneralcondition 

ofthesubjecttheseverityoftheaberrantphenotypeandthestrengthofthecontrol 

willfallinarelativelybroadrangethatcanbedeterminedbyamedicalpractitionerbasedon 

theresponseofanindividualpatienttoavector-basedtreatment.  

102201Compositionssuchaspharmaceuticalcompositionscanbedeliveredtoasubjectso 

astoallowtransgeneexpressionandoptionallyproductionofencodedprotein.Incertain 

embodimentspharmaceuticalcompositionscomprisingsufficientgeneticmaterialtoenablea 

subjecttoproduceatherapeuticallyeffectiveamountofatherapeuticproteinornucleicacid.  

102211Incertainembodimentsatherapeuticeffectinasubjectissustainedforadesirable 

periodoftime.Accordinglyincertainembodimentsanon-viralvectorprovidesa 

therapeuticeffect.  

102221Compositionscanbeadministeredinanysterilebiocompatiblepharmaceutical 

carPerincludingbutnotlimitedtosalinebufferedsalinedextroseandwater.The 
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compositionscanbeadministeredtoapatientaloneorincombinationwithotheragents, 

whichinfluencedosageamountadministrationfrequencyand/ortherapeuticefficacy.  

102231Methodsandusesoftheinstantinventionincludedeliveryandadministration 

systemicallyregionallyorlocallyorbyanyrouteforexamplebyinjectionorinfusion.  

Deliveryofthecompositionsinvivocangenerallybeaccomplishedviainjectionusinga 

conventionalsyringealthoughotherdeliveiymethodssuchasconvection-enhanceddeliveiy 

areenvisioned(seee.g.,U.S.Pat.No.5,720,720).Forexamplecompositionscanbe 

deliveredsubcutaneously, epidermally, intradermally, intrathecally, intraorbitally, 

intramuco5ally, intrapentoneally(IP), intravenously(IV),intra-pleurally, intraarterially, 

orallyintrahepaticallyviatheportalveinorintramuscularly.Othermodesofadministration 

includeoralandpulmonaryadministrationsuppositoriesandtransdermalapplications.A 

clinicianspecializinginthetreatmentofpatientscandeterminetheoptimalroutefor 

administrationofthecompositionsbasedonanumberofcriteriaincludingbutnotlimited 

to:theconditionofthepatientandthepurposeofthetreatment.  

102241Thecompoundagentdrugtreatmentorothertherapeuticregimenorprotocolcanbe 

administeredasacombinationcompositionoradministeredseparatelysuchasconcurrently 

orinsenesorsequentially(priortoorfollowing)deliveryoradministrationofanon-viral 

vector.Theinstantinventionthereforeprovidescombinationsinwhichamethodoftreatment 

accordingtotheinstantinventionisinacombinationwithanycompoundagentdrug, 

therapeuticregimentreatmentprotocolprocessremedyorcompositionsetforthhereinor 

knowntooneofskillintheart.Thecompoundagentdrugtherapeuticregimentreatment 

substantiallycontemporaneouslywithorfollowingadministrationofanon-viralvectortoa 

patientaccordingtotheinstantinvention.  

102251Methodsaccordingtotheinstantinventionareapplicabletobothlossoffunctionand 

gainandfunctiongeneticdefects.Theterm'loss-of-function"inreferencetoageneticdefect 

asusedhereinreferstoanymutationinageneinwhichtheproteinencodedbysaidgene 

(i.e.,themutantprotein)exhibitseitherapartialorafulllossoffunctionthatisnormally 

associatedwiththewild-typeprotein.Theterm"gain-of-function"inreferencetoagenetic 

defectasused 4 

hereinreferstoanymutationinageneinwhichtheproteinencodedbysaid 
gene(i.e.,themutantprotein)acquiresafunctionnotnormallyassociatedwiththeprotein 

4 

(i.e.,thewildtypeprotein)causesorcontributestoadiseaseordisorder.Thegain-of
functionmutationcanbeadeletionadditionorsubstitutionofanucleotideornucleotidesin 

thegenewhichgivesrisetothechangeinthefunctionoftheencodedprotein.Incertain 
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embodimentsthegain-of-functionmutationchangesthefunctionofthemutantproteinor 

causesinteractionswithotherproteins.Incertainembodimentsthegain-of-function 

mutationcausesadecreaseinorremovalofnormalwild-typeproteinforexampleby 

interactionofthealteredmutantproteinwithsaidnormalwild-typeprotein.  

102261Diseasesanddisordersthatcanbetreatedbymethodsaccordingtotheinstant 

inventionincludeforexampleandwithoutlimitationlungdisease(e.g.,cysticfibrosis),a 

bleedingdisorder(e.g.,hemophiliaAorhemophiliaBwithorwithoutinhibitors), 

thalassemiaablooddisorder(e.g.,anemia),Alzheimer'sdiseaseParkinson'sdisease, 

Huntingtonsdiseaseamyotrophiclateralsclerosis(ALS),epilepsyalysosomalstorage 

disease(e.g.,aspartylglucosaminuriaBattendiseaselateinfantileneuronalceroid 

lipofuscinosistype2(CLN2),cystinosisFabrydiseaseGaucherdiseasetypesIIIandIII, 

glycogenstoragediseaseII(Pompedisease),0M2-gangliosidosistypeI(TaySachsdisease), 

0M2-gangliosidosistypeII(Sandhoffdisease),mucolipidosistypesI(sialidosistypeIand 

II),II(I-celldisease),III(pseudo-Hurlerdisease)andIVmucopolysaccharidestorage 

diseases(HurlerdiseaseandvariantsHunterSanfilippoTypesABCDMorquioTypesA 

andBMaroteaux-LamyandSlydiseases),Niemann-PickdiseasetypesA/BClandC2,and 

SchindlerdiseasetypesIandII),hereditaryangioedema(HAB),acopperoriron 

accumulationdisorder(e.g.,Wilson'sorMenkesdisease),lysosomalacidlipasedeficiencya 

neurologicalorneurodegenerativedisordercancertype1ortype2diabetesadenosine 

deaminasedeficiencyametabolicdefect(e.g.,glycogenstoragediseases),adiseaseofsolid 

organs(e.g.,brainliverkidneyheart),oraninfectiousviral(e.g.,hepatitisBandCHJV 

102271GlycogenstoragediseasetypeIIalsocalledPompediseasecanbetreatedbymethods 

accordingtotheinstantinvention.Pompediseaseisanautosomalrecessivedisordercaused 

bymutationsinthegeneencodingthelysosomalenzymeacida-glucosidase(GAA),which 

catalyzesthedegradationofglycogen.Theresultingenzymedeficiencyleadstopathological 

accumulationofglycogenandlysosomalalterationsinalltissuesofthebodyresultingin 

cardiacrespiratoryandskeletalmuscledysfunction(vanderPloeg&Reuser,2008).  

102281Bloodcloningdisorderswhichcanbetreatedbymethodsaccordingtotheinstant 

inventionincludeforexampleandwithoutlimitationhemophiliaAhemophiliaAwith 

inhibitoryantibodieshemophiliaBhemophiliaBwithinhibitoiyantibodiesadeficiencyin 

anycoagulationFactor:VIIVIIIIXXXIVXIIIIvonWillebrandfactororacombined 

FV/FVJIJdeficiencythalassemiavitaminKepoxidereductaseCldeficiencyorgamma

carboxylasedeficiency.  
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102291Otherdiseasesanddisordersthatcanbetreatedbymethodsaccordingtotheinstant 
inventionincludeforexampleandwithoutlimitation, 9 

anemiableedingassociatedwith 
9 

traumainjurythrombosisthrombocytopeniastrokecoagulopathydisseminated 

intravascularcoagulation(DIC);over-anticoagulationassociatedwithheparinlowmolecular 

weightheparinpentasaccharidewarfarinsmallmoleculeantithrombotics(i.e.,FXa 

inhibitors),oraplateletdisordersuchasBernardSouliersyndromeGlanzmann 
9 

thrombastheniaorstoragepooldeficiency.  

102301Otherdiseasesanddisordersthatcanbetreatedbymethodsaccordingtotheinstant 

inventionincludeforexampleandwithoutlimitationproliferativediseases(cancerstumors 

dysplasiasetc.),Crigler-Najjarandmetabolicdiseaseslikemetabolicdiseasesoftheliver 

Friedreichataxiainfectiousdiseasesviraldiseases(inducede.g.,byhepatitisBorC 
9 

virusesHIVherpesretrovirusesetc.),geneticdiseases(cysticfibrosis, 

dystroglycanopathiesmyopathiessuchasDuchennemuscularmyopathyordystrophy, 
9 9 

myotubularmyopathysickle-cellanemiasicklecelldiseaseFanconi'sanemiadiabetes, 

amyotrophiclateralsclerosis(ALS),myotubularinmyopathymotorneurondiseasessuchas 

spinalmuscularatrophy(SMA),spinobulbarmuscularatrophyorCharcot-Marie-Tooth 

diseasearthritisseverecombinedimmunodeficiencies(suchasRS-SCJDADA-SCIDorX

SCID),Wiskott-AldrichsyndromeX-linkedthrombocytopeniaX-linkedcongenital 

neutropeniachronicgranulomatousdiseaseetc.),cloningfactordeficienciescardiovascular 
disease 9 9 9 

(restenosisischemiadyslipidemiahomozygousfamilialhypercholesterolemiaetc.), 
9 

eyediseasessuchasretinitispigmentosaLebercongenitalamaurosisLeberhereditaryoptic 

hyperbilirubinemiasuchasCNtypeIorIIorGilbert'ssyndromeglycogenstoragedisease 

suchasGSDJGSDIJ(Pompedisease),GSDJIJGSDJVGSDVGSDVJGSDVJIGSDVIJI 

orlethalcongenitalglycogenstoragediseaseoftheheart.  

102311Incertainembodimentsthesubjecthasadiseasethataffectsororiginatesinthe 

centralnervoussystem(CNS).Incertainembodimentsthediseaseisaneurodegenerative 

disease.Non-limitingexamplesofCNSorneurodegenerativediseaseincludeAlzheimer's 

diseaseHuntington'sdiseaseALShereditaryspastichemiplegiaprimarylateralsclerosis, 

spinalmuscularatrophyKennedy'sdiseaseapolyglutaminerepeatdiseaseorParkinsons 

disease.Incertainembodimentsthediseaseisapsychiatricdiseaseanaddition(e.g.,to 

tobaccoalcoholordrugs),epilepsyCanavansdiseaseoradrenoleukodystrophy.Incertain 

embodimentstheCNSorneurodegenerativediseaseisapolyglutaminerepeatdiseasesuch 
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asforexampleandwithoutlimitationspinocerebellarataxia(SCAl, SCA2SCA3,SCA6 

SCA7,orSCA17).  

102321Theinstantinventioncanbeusedinhumanandveterinaiymedicalapplications.  

Suitablesubjectsthereforeincludemammalssuchashumansaswellasnon-human 

mammals.Theterm'~subjectreferstoananimaltypicallyamammalsuchashumansnon

humanprimates(apesgibbonsgorillaschimpanzeesorangutansmacaques),adomestic 

animal(dogsandcats),afarmanimal(poultiysuchaschickensandduckshorsescows 

goatssheeppigs),andexperimentalanimals(mouseratrabbitguineapig).Human 

subjectsincludefetalneonatalinfantjuvenileandadultsubjects.Subjectsalsoinclude 

animaldiseasemodelsforexamplemouseandotheranimalmodelsofprotein/enzyme 

deficienciessuchasPompedisease(lossofGAA),andglycogenstoragediseases(GSDs)and 

othersknowntothoseofskillintheart.  

Kits 

102331Furtherprovidedhereinisacompositionorcombinationforexampleasapackageor 

kithaving(a)apharmaceuticalcompositioncomprisinganon-viralvectorcomprisinga 

transgeneandapharmaceuticallyacceptable , (b)aphagocyte-depletingagent;and(c) 

alabelwithinstructionsforperformingthemethoddescribedhereinwherein(a)and(b)are 

inseparateorthesamecontainer.Anysuitablephagocyte-depletingagentcanbeincludedin 

thecombinationorkitincludingbutnotlimitedtoCD115inhibitingagentssuchasan 

antibodyoranantigenbindingfragmentthereofthatspecificallybindstoCD115,orasmall 

moleculeinhibitorofCD115. Ly6Ginhibitingagentsincludingbutnotlimitedtoanti-Ly6G 

notlimitedtoanti-CD177antibodiesorCD177smallmoleculeinhibitorwCD14inhibiting 

agentsincludingbutnotlimitedtoanti-CD14antibodiesorCD14smallmoleculeinhibitorw 

CD15inhibitingagentsincludingbutnotlimitedtoanti-CD15antibodiesorCD15small 

moleculeinhibitorwCD1lbinhibitingagentsincludingbutnotlimitedtoanti-CDllb 

antibodiesorCDllbsmallmoleculeinhibitorwCDl6inhibitingagentsincludingbutnot 

limitedtoanti-CD16antibodiesorCD16smallmoleculeinhibitorwCD32inhibitingagents, 

includingbutnotlimitedtoanti-CD32antibodiesorCD32smallmoleculeinhibitorwCD33 

inhibitingagentsincludingbutnotlimitedtoanti-CD33antibodiesorCD33smallmolecule 

inhibitorwCD44inhibitingagentsincludingbutnotlimitedtoanti-CD44antibodiesor 

CD44smallmoleculeinhibitorwCD45inhibitingagentsincludingbutnotlimitedtoanti

CD45antibodiesorCD45smallmoleculeinhibitorsCD66binhibitingagentsincludingbut 

notlimitedtoanti-CD66bantibodiesorCD66bsmallmoleculeinhibitorwCDIL8,or 
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inhibitingagentsincludingbutnotlimitedtoanti-CD18antibodiesorCD18smallmolecule 

inhibitorwCD62Linhibitingagentsincludingbutnotlimitedtoanti-CD62Lantibodiesor 

CD62Lsmallmoleculeinhibitorsintralipidsemptyliposomewandbisphosphonates.  

102341Incertainembodimentsthepharmaceuticalcompositioncomprises(a)anon-viral 

deliverynanoparticle;and(b)thenon-viralvectorwhereinthenon-viralvectorcomprises 

thetransgeneoperablylinkedtoapromoter.  

102351Incertainembodimentsoftheinstantinventionhavebeendescribed.Nevertheless, 

oneskilledintheartwithoutdepartingfromthespiritandscopeoftheinstantinventioncan 

makevariouschangesandmodificationsoftheinstantinventiontoadaptittovarioususages 

andconditions.Accordinglythefollowingexamplesareintendedtoillustratebutnotlimit 

thescopeoftheinstantinventionclaimedinanyway.  

EXAMPLES 
0 Example1- Immunecelldepletionwithanti-CD11Simprovedtransgeneexpression 

102361Theeffectsofimmunedepletiononcytokinereleaseandontransgeneexpression 

werestudiedusingananti-CD115antibody(BioXcellcloneAFS9S),whichtargets 

monocytesandmacrophages;usingananti-Ly6Gantibody(BioXcellclonelAS),which 

targetsmyeloid-derivedcellsusinglargeODNse.g.,ODNoligoformulatedinLNPswitha 

sizeof~2OOnmwhichinhibitTLR-9,AJM2andotherinnateimmunesensors. orusingH

151, whichisasmallmoleculestimulatorofinterferongenes(STING)inhibitor.  

10237110or50~agoftransgeneDNAplasmid(nano-plasmidencodinghumancoagulation 

factorIX(hFJX))formulatedinlipidnanoparticle(LNPpurchasedfromPrecision 

dosedinmice(n5,balb/cfromJacksonLaboratory)byintravenous(IV)administration 

aloneorwithintraperitoneal(IP)administrationofanti-CD115antibodyanti-Ly6G 

antibodyorH-151(purchasedfromInvivoGen),or50jaglargeODN(purchasedfrom 

InvivoGen),asoutlinedinTable2.  
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Table2.ExperimentalDesign 

Group Groupname Day-2 Day-i DayG Dayl Day2 Day3 

1 DNA-LNP50~ag 50~agDNA-LNP(IV) 

DNA-LNP50lag+anti- 300lag 300~agCD115(IP)+ 300lag 
2 CD115 CD115 (IP)________ 50 lag DNA-LNP (IV) CD115 IP)____________ 
3 DNA-LNP50~g+anti- 400kg 400lagLY6G(IP)+ 

______ LY6G Ly6G (IP) ________ 50 lag DNA-LNP (IV)_________ ________ _____________ 
50lagODNlarge 

4 DNA-LNP50~g+ODN (IV)+50lagDNA
large50lag 

______ _____________________ _________________ [NP_(IV) ________ ________ ____________ 
5 DNA-[NP50~g-I-H151 200kg 200kg 200lagHl5l(IP)-I- 200kg 200kg 200~gH151 

______ ______________________ HiSi (IP) HiSi (IP)50 lag DNA-[NP (IV)HiSi (IP)HiSi (IP) (IP) 

6 DNA-[NP10lag 10lagDNA-[NP(IV) 

DNA-[NP10lag+anti- 300lag 300lagCD115(IP)+ 300lag 

7 CD115 CD115 (IP)________ 10 lag DNA-[NP (IV) CD115 IP)____________ 
DNA-[NP10lag+anti- 400lag 400lag[Y6G(IP)+ 

8 [Y6G [y6G (IP) ________ 10 lag DNA-[NP (IV)_________________ _____________ 
10lagODNlarge 

9 DNA-LNP10~g-I-ODN (IV)+10lagDNA
large10lag ______________ [NP (IV) _______ __________ 

10 DNA-[NP10~g+H151 200kg 200kg 200lagHl5l(IP)+ 200kg 200kg 200~gH151 
______ ______________________ HiSi (IP) HiSi (IP)10 lag DNA-[NP (IV)HiSi (IP)HiSi (IP) (IP) 

Immuneresponse 
0 

1023816-hourpost-doseplasmasampleswereanalyzedforapanelofpro-inflammatory 

cytokinesusingMSD:JL-6,IFN-yTNF-aandIL-ifF1.TheresultsareshowninFIG.lAand 

FIG.lB.  

102391AsshowninFIG.lAareductionintheinductionsofIFN-ywasobservedinthe 

plasmaofanimals6hoursfollowingdosingwith50jagofDNA-LNPtogetherwith50gg 

102401AsshowninFIG.iBareductionintheinductionsofIFN-ywasnotobservedinany 

oftheanimalsfollowingdosingwith10p~gofDNA-LNP.  

Transgeneexpression 

102411Ondays1,8,14,28,63,84,and98,plasmasampleswereanalyzedusingELISAfor 

circulatinghFIXlevels.  

102421AsshowninFIG.2AessentiallynoFIXexpressionwasdetectedintheplasmaof 

animalsadministeredwith50ggofDNA-LNPwithoutanti-CDl15oranti-Ly6Gantibodies 

whileFIXexpressionofabout250ng/mL(about50oormoreofnormalexpressionlevel) 

wasobservedintheplasmaofanimalsforover14weeksfollowingdosingwith50p~gof 

DNA-LNPincombinationwithananti-CD115antibodyandFIXexpressionofabout100

200ng/mL(lessthan50onormalexpressionlevel)wasobservedintheplasmaforover14 
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weeksfollowingdosingwith50jigofDNA-LNPincombinationwithananti-Ly6G 

antibody.  

102431AsshowninFIG.2BessentiallynoFIXexpressionwasdetectedintheplasmaof 

animalsadministeredwith10ggofDNA-LNPwithoutanti-CD115oranti-Ly6Gantibodies 

whileFIXexpressionofabout250ng/mL(about50oormoreofnormalexpressionlevel) 

wasobservedintheplasmaofanimalsforover14weeksfollowingdosingwith10ggof 

DNA-LNPincombinationwithananti-CD115antibodyandFIXexpressionofabout100

300ng/mLwasobservedintheplasmaforover14weeksfollowingdosingwith10ggof 

DNA-LNPincombinationwithananti-Ly6Gantibody.  

102441Takentogethertheresultsdemonstratethatimmunecelldepletionwithananti

CD115improvedtransgeneexpressionwithadecreasedimmuneresponse.  

Example2- Immunecelldepletionwithanti-CD11Sandanotherimmunosuppressant 

improvedtransgeneexpressionandreducedcytokineproduction 

102451Theeffectsofimmunecelldepletiononcytokinereleaseandontransgeneexpression 

werestudiedusingananti-CD115antibodyincombinationwithclodronatewhichisatoxic 

agentencapsulatedinliposomestoinducemonocyte/macrophageapoptosis.  

102461FIXtransgeneDNAplasmid(50gg),formulatedinlipidnanoparticle(LNP)delivery 

vehicles(SPK-LNP1),wasdosedinmice(n5~Balb/cJacksonLaboratory)byintravenous 

administrationaloneorincombinationwithanti-CD115antibodyand/orclodronate 

(purchasedfromLiposoma),asoutlinedinTable3.SPK-LNP-1hadthefollowing 

composition:C12-200lipidat350o*DOPEat160&cholesterolat46.5o~andC14-PEG2000 

0 

Example.  

Table3.ExperimentalDesign 

Group Groupname Day-S Day-2 Day-i Hour0 Day2 

1 SPK-LNPL(50jig) SPK-LNPL(50gg) 

1250jig 
2 SPK-LNPL(50jig)-F1250 

jigClodronate(IV) ClodronateSPK-LNPL(50jig) 
________________ ______ (IV) ___________ 

300jig 300jig SPK-LNPL(50jig)+ 
3 SPK-LNPL(50jig)+300jig Anti- Anti- 300jigAnti-CDLL5300jigAnti-CD115 

Anti-CDLL5(JP) CD115 CD115 (IP) (IP) 
_______________________________________________ (IP) (IP) _____________________________________________________________________ 

SPK-LNPL(50jig)+1250 300jig 300jig 1250jig SPK-LNP1(50jig)+ 
4 Anti- Anti- Clodronate300jigAnti-CD115300jigAnti-CD115 

Anti-CD115(IP) CDLL5 CDLL5 (IV) (IP) (IP) _______________________________________________ (IP) (IP) _____________________________________________________________________ 
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Immuneresponse 

1024716-hourpost-doseplasmasampleswereanalyzedforapanelofpro-inflammatory 

cytokinesusingMSD:JL-6,IFN-yTNF-ctandJL-1~.AsshowninFIGs.3Aand3B, 

immunecelldepletionwithanti-CD115antibodyorclodronatealonemoderatelyreduced 

cytokine(JNF-yand/orJL-6)levelsfollowingDNA-LNPadministrationandcombininganti

CD115antibodyandclodronatetreatmentsnearlyabrogatedcytokineinductions.  

¶Uransgeneexpression 

102481Onweek1,plasmasampleswereanalyzedusingELISAforcirculatinghFJXlevels.  

AsshowninFIG.4,FIXexpressionofabout500ng/mLQ10 0 oofnormalexpressionlevels) 

wasobservedintheplasmaofanimalsforoneweekfollowingdosingwith50~agofSPK

LNP1incombinationwithananti-CD115antibodyandclodronatewhichissignificantly 

higherthanthatwhenSPK-LNP1wasadministeredaloneorincombinationwithonlyoneof 

theanti-CD115antibodyandclodronate.  

102491Takentogethertheresultsdemonstratethatthedoubleregimenofanti-CD115 

antibodyandclodronatenearlyabrogatedtheimmuneresponseswhileimprovingtransgene 

expression.  

Example3- Immunecelldepletionwithclodronateanti-CD11Sandpexidartinib 

102501Balb/Cmiceweretreatedwiththeimmunecelldepletionagentsclodronateanti

CD115antibody(asdescribedinExample1),orpexidartinib.Clodronatewasprovidedby 

IVadministrationat50mpk(1.25mg)or17mpk(425tag),anti-CD115antibodywas 

providedbyIPadministrationat12mpk(300~~tg)1dosevs4doses.Anti-CD115antibody 

100mpk(2.5mg)4doses.Ano-treatmentmicegroupwasusedasacontrol.Eachgroup 

contained5maleBALB/cmice.  

102511Afterthetreatmentmicewereeuthanizedandtheliversampleswereharvestedfor 

histology.Liversampleswerestainedwitheitheranti-CLEC4Foranti-CD6Smouse 

antibody.Individualscoresofthetreatmentgroupswerenormalizedbytheno-treatment 

grouptocalculatedepletionefficacy.Thespecifictreatmentdoselevelsandschedulesare 

showninTable4: 

69 

wasasdescribedinExample1. Pexidartinibwasprovidedbyoralgavageadministrationat
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Table 4 

Group 
Number GroupName day-8 day-6 day-4 day-2 day- 1 day0 

1 No treatment ___________________________________________________________Histology 
2 50mpk Clodronate Histology 

________ Clodronate ____________________________________________ (50 mpk) __________ 
Clodronate S 

3 L7mpkClodronate ________________________________________________ (17 mpk) Histology 
4 anti-CDL15 anti-CD115 Histology 

_________ (1 dose) ______________________________________________________________________ 
5 anti-CD115 anti-CD115 anti-CD115 anti-CD115 anti-CD115 Histology 

__________ (4 doses) ___________________________________________________________________________ 
6 Pexidartinib Pexidartinib Pexidartinib Pexidartinib Pexidartinib ___________Histology 

102521TheresultsareshowninFigs.5Aand5B.Clodronateandanti-CD115antibodieshad 

asignificanteffectonKufferandmacrophagedepletion.Pexidartinibhadasmallimpacton 

Kupffercelldepletion(CLEC4F+staining)andnoimpactonCD6S+macrophagedepletion.  

Theresultswithpexidartinibwereattributedtothemodeofadministration.  

102531Administeringpexidartinibmixedwithmicechowprovidedforsignificantdepletion 

ofCLBC4F+KbupffercellsandCD6S+macrophages.Pexidartinibwasmixedwithmice 

chowat400mgPex/kgchow.LiverhistologywastakenaftermicewerefedwithPex-chow 

for7or21days.TheresultsareshowninFig.6AandFig.6B.  

Example4- TransgeneexpressionDNA-LNP-5afterpexidartinibtreatment 

102541Pexidartinibwasmixedwithmicechowat400mgPex/kgchow.Ingroup2and 

group3,micechowwasreplacedwithPexchowat21daysand7daysbeforeDNA-LNP-5 

dosing.TheexperimentaldesignisshowninTable5.  

Group/t Groupnamc LNP day-21 day-7 0hr wks1-4 

DNA-LNP-5 Bleed 
1 S 

21-dayPcxidartinib StartPexidartinib DNA-LNP-5 2 treatment DNA-LNP-5 chow _____________ Dosing Bleed 

StartPexidartinib DNA-LNP-5 3 7-dayPexidartinib chow Dosing Bleed treatment 

102551Miceingroup1werefedwithregularchowthroughoutthestudyandservedas 

controls.MiceweredosedwithDNA-LNP-5(10ggpermouse).LNP-5(GenVoy T M LNP) 

wasobtainedfromPrecisionNanoSystemsInc.)andcontained:ionizablelipidat5O~o~DSPC 

at1O~o~cholesterol37~50&andstabilizer(PEG-Lipid)at2.50o(seeRocesetal., 

Pharmaceutics,202012,1095.) DNAwasasdescribedinExample1. hFIXlevelsinmouse 

plasmawerequantifiedusingELISA1-4weeksafterdosing.TheresultsareshowninFigure 

70 

Table 5
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7.AfterDNA-LNP-5dosingafewmiceinPex-treatedgroupsshoweddetectable 

expression.BycontrastnodetectablehFJXlevelswasobservedinmicefedwithregular 

chow.  

ExampleS- TransgeneexpressionDNA-LNP-5afteranti-CD11Streatment 

102561Miceweretreatedwithanti-CD115antibody(300gganti-CD115perinjection)three 

times(days-5,-3,and-1)beforeDNA-LNP-5dosing(10ggpermouse).Miceinthecontrol 

groupweretreatedwithDNA-LNP-5only. DNAandanti-CD115antibodywereas 

describedinExample1. TheexperimentaldesignisshowninTable6.  

Table 6 

GroupGroupname LNP day-5 day-3 day-1 day0 wksl,2,4,12 
It____________________________________________________________________________________________ 
1 DNA-LNP-5 __________________________________________ 

________________ ___________________ DNA-LNP-5 Dosing Bleed 
2 DNA-LNP-5S -FDNA-LNP-5 

anti-CDL15 Anti-CDL15Anti-CD115 Anti-CDL15DNA-LNP-5Dosing Bleed 

102571AfterDNA-LNP-5dosinghFIXlevelsinmouseplasmawerequantifiedusing 

ELISA.TheresultareshowninFigure8,where'~nsdenotesnotsignificantand*~<0.05 

byt-test.  

Example6- TransgeneexpressionDNA-LNP-3afteranti-CD11Streatment 

102581Miceweretreatedwithanti-CD115antibody(300gganti-CD115perinjection)four 

times(days-10,-8,-6,and-2)beforeDNA-LNP-3dosing(25jagpermouse).Miceinthe 

controlgroupweretreatedwithDNA-LNP-3only.DNA-LNP-3hadthefollowing 

C14-PEG2000at2.50o.DNAandanti-CD115antibodywereasdescribedinExample1.  

102591TheexperimentaldesignisshowninTable7.  

Table 7 

GroupIt GroupnameLNP day-10 day-8 day-6 day-2 day0 wks 
________________________________________________________________________________________________________1,2,4,12 

DNA-LNP-3Bleed 
DNA-LNP-3 

S __________________ _______________________________ Dosing ______ 

2 DNA-LNP-3DNA-LNP-3 DNA-LNP-3 -F anti-CDLL5 Anti-CD Anti-CD Anti-CDL Anti-CDL Dosing Bleed 

102601AfterDNA-LNP-3dosinghFIXlevelsinmouseplasmawerequantifiedusing 

ELISA.TheresultsareshowninFigure9where"nsdenotesnotsignificant,*~<C0.05, 
**P<C0.01,and***P<0.001byt-test 
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composition:cKK-B12at350&DOPEat160&cholesterolat46.50&andPEGylatedlipid
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¶UransgeneexpressionDNA-LNP-4afteranti-CD11Streatment 

102611Miceweretreatedwithanti-CD115antibody(300gganti-CD115perinjection)four 

times(days- 10,-8,-6,and-2)beforeDNA-LNP-4dosing.Miceinthecontrolgroupwas 

treatedwithDNA-LNP-4only.LNP-4hadthefollowingcomposition:Lipid9(Sabnisetal9~ 

MolecularTherapy2018,vol.26,No.6,1509-1519)at500& DSPCat1O~o~cholesterolat 

38,5Oo andC-14-PEG2000at1,50o. TheexperimentaldesignisshowninTable8.  

Table S 

Group Groupname LNP day-10 day-8 day-6 day-2 ihay0 wks It ___________________________________________________________________________________________ 
_______ __________________________________________ ____________ ____________ ____________ ____________ 1,2,4,12 

DNA-LNP-4 Bleed 
1 DNA-LNP-4 S 

DNA-LNP-4 Dosing _____ 

DNA-LNP-4-F DNA-LNP-4 2 S Anti-CD115 Anti-CDL15 Anti-CD115 Anti-CD115 S Bleed 
_____ anti-CDL15 ___________ __________ __________ Dosing _______ 

102621AfterDNA-LNP-4dosinghFIXlevelsinmouseplasmawerequantifiedusing 

ELISA.TheresultsareshowninFigure10,whereC~ns~denotesnotsignificant,*~<0.05 

and***P<0001byt-test.  

102631Theinstantinventionisgenerallydisclosedhereinusingaffirmativelanguageto 

describethenumerousembodimentsoftheinstantinvention.Theinstantinventionalso 

specificallyincludesembodimentsinwhichparticularsubjectmatterisexcludedinfullorin 

partsuchassubstancesormaterialsmethodstepsandconditionsprotocolsorprocedures.  

Forexampleincertainembodimentsoftheinstantinventionmaterialsand/ormethodsteps 

areexcluded.Thuseventhoughtheinstantinventionisgenerallynotexpressedhereinin 

termsofwhattheinstantinventiondoesnotincludeaspectsthatarenotexpresslyexcluded 
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intheinstantinventionareneverthelessdisclosedherein.



WO20221140788 PC¶U/IJS2021/073084 

CLAIMS 

I/weclaim: 

1. Amethodofdeliveringatransgenetoasubjectinneedthereofcomprising: 

a. administeringtothesubjectaphagocyte-depletingagentand 

b. administeringtothesubjectapharmaceuticalcompositioncomprisinganon-viral 
4 

vectorcompnsingthetransgeneandapharmaceuticallyacceptablecarrier.  

2. Themethodofclaim1, whereinthetransgeneisexpressedinthesubject.  

34 Themethodofanyoneofclaims1-2,whereinthetransgeneisoperablylinkedtoa 

promoterorpromoter/enhancer.  

4. Themethodofanyoneofclaims1-3,whereinthetransgeneisoperablylinkedtoa 

liverspecificpromoterorliverspecificpromoter/enhancer.  

5. Themethodofclaim4,whereinsaidliverspecificpromoterorliverspecific 

promoter/enhancerisselectedfromthegroupconsistingoftransthyretin(TTR)gene 

promoterandmutantversionsthereofhumanalpha1-antitrypsin(hAAT)promoter, 

apolipoproteinA-IpromoteralbuminpromoterhepatitisBviruscorepromoter, 

alpha-fetoprotein(AFP),humanFactorIXpromoterthyroxinbindingglobulin(TBG) 

6. Themethodofanyoneofclaims1-5,whereinthenon-viralvectorisa 4 

deliverynanoparticle.  

74 Themethodofanyoneofclaims1-6,whereinthenon-viralvectorandthephagocyte

depletingagentareco-administered.  

8. Themethodofanyoneofclaims1-6,whereinthephagocyte-depletingagentis 

administeredatleastonedaybeforethenon-viralvectorisadministered.  

9. Themethodofanyoneofclaims1-8,whereinthephagocyte-depletingagentisa 

CD115-inhibitingagent.  
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promoterandapolipoproteinB(ApoE)/hAAT.
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10.Themethodofclaim9,whereintheCD115-inhibitingagentisanantibodyoran 

antigenbindingfragmentthereofthatspecificallybindstoCD115.  

11. Themethodofclaim10,whereintheantibodyoranantigenbindingfragmentthereof 

isemactuzumabAMGS2Oorcabiralizumaboranantigen-bindingfragmentthereof 

12.Themethodofanyoneofclaims1- 11, furthercomprisingadministeringtothesubject 

abisphosphonate.  

13. Themethodofclaim12,whereinthebisphosphonateisclodronatepamidronate 

ibandronateorzoledronate.  

14.Themethodofclaim13,whereinthebisphosphonateisclodronate.  

15. Themethodofanyoneofclaims1- 14,furthercomprisingadministeringtothesubject 

animmunosuppressant.  

16.Themethodofclaim15,whereintheimmunosuppressantisasteroid.  

17.Themethodofclaim16,whereinthesteroidisacorticosteroid.  

19.Themethodofanyoneofclaims1- 18,whereinthesubjecthasaminimalorabsent 

undesirableimmuneresponseinducedbythenon-viralvector.  

20.Themethodofanyoneofclaims6-19,whereinthenon-viraldeliveryparticleis 

selectedfromthegroupconsistingofalipidnanoparticleapolymernanoparticlea 

protein-basednanoparticleandapeptidecage.  
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18.Themethodofclaim17,whereinthecorticosteroidisdexamethasone.
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21. Themethodofanyoneofclaims1-20,whereinthenon-viralvectorisadsDNA 

moleculeandwhereinthedsDNAmoleculeisselectedfromthegroupconsistingofa 

minicircleaplasmidopenlinearduplexDNAandaclosed-endedlinearduplex 

DNA(CELiD/ceDNAldoggyboneDNA).  

22.Themethodofanyoneofclaims1-20,whereinthenon-viralvectorisanssDNA 

moleculeandwhereinthessDNAmoleculeisselectedfromthegroupconsistingofa 

closedcircularDNAandanopenlinearDNA.  

23. Themethodofanyoneofclaims1-22,whereinthetransgeneencodesatherapeuticor 

prophylacticproteinorpeptide.  

24.Themethodofanyoneofclaims1-22,whereinthetransgeneencodesatherapeuticor 

prophylacticnucleicacid.  

25. Themethodofanyoneofclaims6-24,whereinthenon-viraldeliverynanoparticleis 

alipidnanoparticle(LNP)comprisingoneormorelipidsasprovidedinTable1,ora 

pharmaceuticallyacceptablesaltthereof 

26.Themethodofclaim25,whereinsaidoneormorelipidsarepresentintheLNPata 

27.Akitcomprising.  

a. apharmaceuticalcompositioncomprisinganon-viralvectorcomprisinga 

transgeneandapharmaceuticallyacceptablecarrierand 

b. aphagocyte-depletingagent.  

28.Thekitofclaim27,whereinthenon-viralvectorisa 4 

non-viraldeliverynanoparticle 

andthetransgeneisoperablylinkedtoapromoterorapromoter/enhancer.  

29.Thekitofclaim27or28,furthercomprisingatleastoneofabisphosphonatea 

corticosteroidandanimmunosuppressant.  
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mol0 oofabout20%toabout65%.
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30.Thekitofclaim28or29,whereinthephagocyte-depletingagentisaCD115

inhibitingagentandthekitcomprises: 

a. thepharmaceuticalcompositioncomprisingthenon-viraldeliverynanoparticle 

andthenon-viralvector 

b.theCD115-inhibitingagent;and 

c.atleastoneofclodronatedexamethasoneandaJAKinhibitor.  

31. Thekitofclaim30,whereintheCD1 15-inhibitingagentisemactuzumabAMGS2O, 
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orcabiralizumaboranantigen-bindingfragmentthereof
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