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SYSTEMSANDMETHODSFOREXPRESSINGBIOMOLECULESINASUBJECT 

ThepresentapplicationclaimsprioritytoU.S.Provisionalapplicationserialnumber 

63/083,625,filedSeptember25,2020,whichishereinincorporatedbyreferenceinitsentirety.  

5 SEQUENCELISTING 

Thetextofthecomputerreadablesequencelistingfiledherewithtitled"38655

601SEQUENCELISTING5T25",createdSeptember24,2021,havingafilesizeof2,893,042 

bytesisherebyincorporatedbyreferenceinitsentirety.  

FIELDOFTHEINVENTION 

10 Thepresentinventionprovidescompositionssystemskitsandmethodsforexpressingat 

therapeuticproteinorbiologicallyactivenucleicacidmoleculeinasubject.Incertain 

embodimentsthesubjectisfirstadministeredacompositioncomprisingpolycationicstructures 

thatisfreeoressentiallyfreeofnucleicacidmoleculesandthen(e.g.,1-30minuteslater)is 

administeredacompositioncomprisingapluralityofoneormore 9 

non-viralexpressionvectorsthat 
15 encodeatleastonetherapeuticprotein(e.g.,atleastoneanti-SARS-CoV-2antibodymultiple 

differentantibodiesoneanti-SARS-CoV-2recombinantACE2proteinatleastonecytokineor 

humangrowthhormone)orabiologicallyactivenucleicacidmolecule.  

BACKGROUND 

20 Thesimplestnon-viralgenedeliverysystemusesnakedexpressionvectorDNA.Direct 

levelsofgeneexpressionandthesimplicityofthisapproachhasledtoitsadoptioninanumberof 

clinicalprotocols.Inparticularthisapproachhasbeenappliedtothegenetherapyofcancerwhere 

theDNAcanbeinjectedeitherdirectlyintothetumororcanbeinjectedintomusclecellsinorder 

25 toexpresstumorantigensthatmightfunctionasacancervaccine.  

AlthoughdirectinjectionofplasmidDNAhasbeenshowntoleadtogeneexpressionthe 

overalllevelofexpressionismuchlowerthanwitheitherviralorliposomalvectors.NakedDNA 

isalsogenerallythoughttobeunsuitableforsystemicadministrationduetothepresenceofserum 

nucleases.AsaresultdirectinjectionofplasmidDNAappearstobelimitedtoonlyafew 

30 applicationsinvolvingtissuesthatareeasilyaccessibletodirectinjectionsuchasskinandmuscle 

cells.  

1 

injectionoffreeDNAintocertaintissuesparticularlymusclehasbeenshowntoproducehigh
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SUMMARYOFTHEINVENTION 

Thepresentinventionprovidescompositionssystemskitsandmethodsforexpressingat 

leastonetherapeuticproteinorbiologicallyactivenucleicacidmoleculeinasubject.Incertain 

embodimentsthesubjectisfirstadministeredacompositioncomprisingpolycationicstructures 

5 thatisfreeoressentiallyfreeofnucleicacidmoleculesandthen(e.g.,1-30minuteslater)is 

administeredacompositioncomprisingapluralityofoneormorenon-viralexpressionvectorsthat 

encodeatleastonetherapeuticprotein(e.g.,atleastoneanti-SARS-CoV-2antibodymultiple 

differentantibodiesorhumangrowthhormone)orabiologicallyactivenucleicacidmolecule.In 

someembodimentsanagentisfurtheradministered(e.g., EPAorDHA)thatincreasesthelevel 

10 and/orlengthofexpressioninasubject.Inparticularembodimentsthefirstand/orsecond 

compositionisadministeredviathesubject'sairway.  

Insomeembodimentsprovidedhereinaremethodscomprising:a)administeringafirst 

compositiontoasubjectwhereinthefirstcompositioncomprisespolycationicstructuresand 

whereinthefirstcompositionisfreeoressentiallyfreeofnucleicacidmolecules~andb) 

15 administeringasecondcompositiontothesubjectafteradministeringthefirstcomposition 

whereinthesecondcompositioncomprisesapluralityofoneormorenon-viralexpressionvectors 

thatencodeatleastoneanti-SARS-CoV-2antibodyorantigen-bindingportionthereofand/or 

recombinantACB2andwhereinasaresultoftheadministeringthefirstandsecond 

compositionstheatleastoneanti-SARS-CoV-2antibodyorantigen-bindingportionthereof, 

20 and/orsaidrecombinantACE2,isexpressedinthesubject.  

Incertainembodimentsprovidedhereinaresystemscomprising:a)afirstcontainer 

firstcompositionisfreeoressentiallyfreeofnucleicacid , c)asecondcontainerand 

d)asecondcompositioninsidethesecondcontainerandcomprisingapluralityofoneormore 

25 non-viralexpressionvectorsthatencodeatleastoneanti-SARS-CoV-2antibodyorantigen

bindingportionthereoforanACB2protein.  

InsomeembodimentsthesystemsfurthercompriseanAgentthat:i)increasesthelevelof 

expressionoftheatleastoneanti-SARS-CoV-2antibodyorantigen-bindingportionthereoforthe 

ACE2proteinwhenadministeredtoasubjectand/orii)and/orthelengthoftimeofthe 

30 expressiornascomparedtowhentheagentisnotadministeredtothesubject.Infurther 

embodimentstheAgentispresentinthefirstcompositionand/orthesecondcomposition.In 

otherembodimentsthesystemsfurthercomprise:athirdcontainerandwhereintheagentis 

presentinthethirdcontainer.  

2 

b)afirstcompositioninsidethefirstcontainerandcomprisingpolycationicstructureswhereinthe
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Incertainembodimentsthesystemsfurthercompriseananti-viralagent(e.g.,Remdesivir 

oraproteincomprisingatleastpartoftheACE2receptor)and/orananti-inflammatoryand/or 

anticoagulant.  

Inparticularembodimentswherein:A)thesubjectisinfectedwiththeSARS-CoV-2virus 

5 andwhereintheatleastoneanti-SARS-CoV-2antibodyorantigen-bindingportionthereofor 

recombinantACE2isexpressedinthesubjectatanexpressionlevelsufficienttoreduce:i)the 

SARS-CoV-2viralloadinthesubjectand/orii)atleastonesymptominthesubjectcausedbythe 

SARS-CoV-2infectioworB)thesubjectisnotinfectedwiththeSARS-CoV-2virusandwherein 

theatleastoneanti-SARS-CoV-2antibodyorantigen-bindingportionthereoforrecombinant 

10 ACE2isexpressedinthesubjectatanexpressionlevelsufficienttopreventthesubjectfrombeing 

infectedbytheSARS-CoV-2virus.  

Incertainembodimentstheexpressionlevelismaintainedinthesubjectforatleasttwo 

weekswithout:i)anyfurtheroronlyonetwoorthreefurtherrepeatofstepsa)andb),andii) 

anyfurtheradministrationofvectorsencodingtheatleastoneanti-SARS-CoV-2antibodyor 

15 antigen-bindingportionthereofInotherembodimentstheexpressionlevelismaintainedinthe 

subjectforatleastonemonthwithout:i)anyfurtheroronlyonetwoorthreefurtherrepeatof 

stepsa)andb),andii)anyfurtheradministrationofvectorsencodingtheatleastoneanti-SARS

CoV-2antibodyorantigen-bindingportionthereofInfurtherembodimentstheexpressionlevel 

ismaintainedinthesubjectforatleastoneyearortwoyearsorforthelifetimeofthesubject, 

20 without:i)anyfurtheroronlyonetwoorthreefurtherrepeatofstepsa)andb),andii)any 

furtheradministrationofvectorsencodingtheatleastoneanti-SARS-CoV-2antibodyorantigen

antigen-bindingportionthereofisexpressedinthesubjectatalevelofi)between500ng/mland 

5Oug/mlor1O-2Oug/mlforatleast25daysorii)atleast250ng/mlforatleast25days.  

25 Insomeembodimentsprovidedhereinaremethodsofsimultaneouslyexpressingatleast 

threedifferentantibodiesorantigenbindingportionsthereofinasubjectcomprising:a) 

administeringafirstcompositiontoasubjectwhereinthefirstcompositioncomprises 

polycationicstructuresandwhereinthefirstcompositionisfreeoressentiallyfreeofnucleic 

acidmoleculewandb)administeringasecondcompositiontothesubjectafteradministeringthe 

30 firstcompositionwhereinthesecondcompositioncomprisesapluralityofoneormorenon-viral 

expressionvectorsthatencodeatleastthreedifferentantibodiesorantigen-bindingportions 

thereofandwhereinasaresultoftheadministeringthefirstandsecondcompositionstheatleast 

threedifferentantibodiesorantigen-bindingportionsthereofaresimultaneouslyexpressedinthe 

subject.Incertainembodimentstheatleastthreedifferentantibodiesorantigenbindingportions 

35 thereofarespecificforSARS-CoV-2and/orinfluenzaAand/orinfluenzaB.Insome 

3 

bindingportionthereofInsomeembodimentstheatleastoneanti-SARS-CoV-2antibodyor
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embodimentstheatleastthreedifferentantibodiesorantigen-bindingportionsthereof',areeach 

fullyorsubstantiallyneutralizingforSARS-CoV-2.Inotherembodimentstheatleastthree 

differentantibodiesorantigen-bindingportionsthereofareeachfullyorsubstantiallyneutralizing 
malaria.  

foravirusselectedfromthegroupconsistingofHJVinfluenzaAinfluenzaBand 9 

container 
5 Incertainembodimentsprovidedhereinaresystemscomprising:a)afirst ,b)a 

firstcompositioninsidethefirstcontainerandcomprisingpolycationicstructureswhereinthefirst 

moleculewc compositionisfreeoressentiallyfreeofnucleicacid , )asecondcontainerandd)a 
secondcompositioninsidethesecondcontainerandcomprisingapluralityofoneormorenon

viralexpressionvectorsthatencodeatleastthreedifferentantibodiesorantigen-bindingportions 

10 thereofIn 9 

certainembodimentsthesystemsfurthercomprise:anagentthat:i)increasesthelevel 
ofexpressionofatleastoneoftheatleastthreedifferentantibodiesorantigen-bindingportions 

thereofwhenadministeredtoasubjectand/orii)and/orthelengthoftimeoftheexpressionas 

comparedtowhentheagentisnotadministeredtothesubject.Inotherembodimentstheagentis 

presentinthefirstcompositionand/orthesecondcomposition.Inadditionalembodimentsthe 

15 systemsfurthercompriseathirdcontainerandwhereintheagentispresentinthethirdcontainer.  

Incertainembodimentstheatleastthreedifferentantibodiesorantigen-bindingportions 

thereofareeachexpressedinthesubjectatalevelofatleast100ng/ml(e.g.,atleast100... 500 

900ng/ml).Inotherembodimentstheatleastthreedifferentantibodiesorantigen-binding 

portionsthereofareeachexpressedinthesubjectatalevelofatleast100ng/mlforatleast25 

20 days.Inotherembodimentstheatleastthreedifferentantibodiesorantigen-bindingportions 

thereofareexpressedinthesubjectatalevelofatleast200ng/ml.  

thereofareexpressedinthesubjectatalevelofatleast200ng/mlforatleast25days.Inother 

embodimentswherein:A)theexpressionlevelforeachofthethreedifferentantibodiesor 

25 antigenbindingportionsthereofismaintainedinthesubjectforatleasttwoweeksoratleast3 

weekswithout:i)anyfurtheroronlyonefurtherrepeatofstepsa)andb),andii)anyfurther 

administrationofvectorsencodingtheatleastthreedifferentantibodiesorantigenbinding 

portionsthereotand/orB)repeatingstepsa)andb)atleastonceoratleasttwice.Inparticular 

embodimentstheexpressionlevelismaintainedinthesubjectforatleasttwoweeksoratleast3 

30 weekswithout:i)anyfurtheroronlyoneortwofurtherrepeatsofstepsa)andb),andii)any 

furtheradministrationofvectorsencodingtheatleastthreedifferentantibodiesorantigenbinding 

portionsthereof 

Inotherembodimentstheoneormorenon-viralexpressionvectorscomprisethreenon

viralexpressionvectors.Infurtherembodimentseachofthethreenon-viralexpressionvector 

35 encodesadifferentantibodyorantigenbindingfragmentthereofInfurtherembodimentstheone 

4 

Infurtherembodimentstheatleastthreedifferentantibodiesorantigen-bindingportions
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ormorenon-viralexpressionvectorscomprisesixnon-viralexpressionvectors.Inadditional 

embodimentseachofthesixnon-viralexpressionvectorsencodesadifferentantibodylightchain 

variableregionorheavychainvariableregion.Infurtherembodimentstheoneormorenon-viral 

expressionvectorscomprisefirstsecondandthirdnucleicacidsequenceseachencodingan 

5 antibodylightchainvariableregionandfourthfifthandsixthnucleicacidsequenceseach 

encodinganantibodyheavychainvariableregion.Inotherembodimentstheantigen-binding 

portionsthereofareselectedfromthegroupconsistingofaFab',F(ab)2,Fabandaminibody.  

Insomeembodimentsatleastoneoftheatleastthreedifferentantibodiesorantigen

bindingportionsthereofisananti-SARS-CoV-2antibodyorantigenbindingportionthereofIn 

10 otherembodimentstheatleastoneoftheatleastthreedifferentantibodiesorantigen-binding 

portionsthereofisanantibodyorantigenbindingportionthereofselectedfromTable4and/or 

Table7.Infurtherembodimentstheatleastthreedifferentantibodiesorantigen-bindingportions 

thereofcompriseatleastfourfivesixsevenoreightdifferentantibodiesorantigen-binding 

portionsthereofInsomeembodimentstheadministeringcomprisesintravenousadministering.  

15 Insomeembodimentsprovidedhereinaremethodscomprising:a)administeringafirst 

compositiontoasubjectwhereinthefirstcompositioncomprisespolycationicstructuresand 

whereinthefirstcompositionisfreeoressentiallyfreeofnucleicacidmoleculesandb) 

administeringasecondcompositiontothesubjectafteradministeringthefirstcomposition 

whereinthesecondcompositioncomprisesapluralityofnon-viralexpressionvectorsthatencode 

20 humangrowthhormone(hGH)and/orhGHlinkedtoahalf-lifeextendingpeptide(hGH-ext),and 

whereinasaresultoftheadministenngthefirstandsecondcompositionsthehGHisexpressed 

InparticularembodimentsthehGHand/orhGH-extisexpressedinthesubjectataserum 

expressionlevelofatleast1ng/ml(e.g.,atleast1... 10... 100... 500ng/ml).Inother 

25 embodimentstheexpressionlevelismaintainedinthesubjectforatleasttwoweekswithout:i) 

anyfurtheroronlyonefurtherrepeatofstepsa)andb),andii)anyfurtheradministrationof 

vectorsencodingthehGHorhGH-ext.Inotherembodimentstheexpressionlevelismaintained 

inthesubjectforatleastonemonthwithout:i)anyfurtheroronlyonefurtherrepeatofstepsa) 

andb),andii)anyfurtheradministrationofvectorsencodingthehGHorhGH-ext.Inadditional 

30 embodimentstheexpressionlevelismaintainedinthesubjectforatleastoneyearwithout:i)any 

furtheroronlyonefurtherrepeatofstepsa)andb),andii)anyfurtheradministrationofvectors 

encodingthehGHorhGH-ext.Infurtherembodimentsthepluralityofnon-viralexpression 

vectorsencodethehGH-extandwhereinthehalf-lifeextendingpeptideisselectedfromthegroup 

consistingofanFcregionpeptideserumalbumincarboxyterminalpeptideofhumanchorionic 

35 gonadotropinb-subunit(CTP),andXTEN(seeSchellenbergeretal.,NatBiotechnol.2009 

5 

inthesubject.
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Deci2, 7(12):1186-90).Inadditionalembodimentsthemethodsfurthercomprise:c)administering 

anagentinthefirstand/orsecondcompositionorpresentinathirdcompositionwhereinthe 

agent:i)increasesthelevelofexpressionofthehGHand/orhGH-extand/orii)and/orthelength 

oftimeoftheexpressioncomparedtowhentheagentisnotadministeredtothesubject.  

5 Insomeembodimentsprovidedhereinaresystemscomprising:a)afirstcontainerb 

firstcompositioninsidethefirstcontainerandcomprisingpolycationicstructureswhereinthefirst 

moleculewc 
compositionisfreeoressentiallyfreeofnucleicacid , )asecondcontainerandd)a 
secondcompositioninsidethesecondcontainerandcomprisingapluralityofnon-viralexpression 

vectorsthatencodehumangrowthhormone(hGH)and/orhGHlinkedtoahalf-lifeextending 

10 peptide(hGH-ext).Incertainembodimentssystemsfurthercomprise:anAgentthat:i)increases 

thelevelofexpressionofthehGHand/orthehGH-extwhenadministeredtoasubjectand/orii) 

and/orthelengthoftimeoftheexpressioivascomparedtowhentheagentisnotadministeredto 

thesubject.Inotherembodimentstheagentispresentinthefirstcompositionand/orthesecond 

composition.Inparticularembodimentsthesystemsfurthercomprise:athirdcontainerand 

15 whereintheagentispresentinthethirdcontainer.  

Insomeembodimentsprovidedhereinaremethodscomprising:a)administeringafirst 

compositiontoasubjectwhereinthefirstcompositioncomprisespolycationicstructuresand 
molecule 

whereinthefirstcompositionisfreeoressentiallyfreeofnucleicacid ,b) 
administeringasecondcompositiontothesubjectafteradministeringthefirstcomposition 

20 whereinthesecondcompositioncomprisesapluralityofexpressionvectorsthateachcomprisea 

firstnucleicacidsequenceencodingafirstproteinand/orafirstbiologicallyactivenucleicacid 

thirdcompositionwhereintheagent:i)increasesthelevelofexpressionofthefirstproteinorthe 

firstbiologicallyactivenucleicacidmoleculeand/orii)and/orthelengthoftimeofthe 

25 expressiowand/oriii)decreasestoxicityasmeasuredbyalanineaminotransferase(ALT)levelw 

allascomparedtowhentheagentisnotadministeredtothesubjectwhereintheagentisselected 

fromthegroupconsistingofdocosahexaenoicacid(DHA),eicosapenaenoicacid(EPA),alpha 

Linolenicacid(ALA),lipoxinA4(LA4),15-deoxy-12,14-prostaglandinJ2(15d),arachidonicacid 

(AA),cocosapentaenoicacid(DPA),retinoicacid(RA),diallyldisulfide(DADS),oleicacid(OA), 

30 alphatocopherol(AT),sphingosine-1-phosphate(S-i-P),palmitoylsphingomyelin(SPH),ananti

TNFaantibodyorantigenbindingfragmentthereofaheparinoidandN-Acetyl-De-O-Sulfated 

Heparurandwhereinasaresultoftheadministeringthefirstandsecondcompositionsandthe 

agenttothesubjectthefirstproteinorthefirstbiologicallyactivenucleicacidmoleculeis 

expressedinthesubject.  

6 

moleculeandc)administeringanagentinthefirstand/orsecondcompositionorpresentina
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Inotherembodimentsthefirstproteinorthefirstbiologicallyactivenucleicacid 

moleculeisexpressedinthesubjectataserumexpressionlevelofatleast10ng/mloratleast100 

ng/ml.Inadditionalembodimentstheexpressionlevelismaintainedinthesubjectforatleasttwo 

weekswithout:i)anyfurtheroronlyonefurtherrepeatofstepsa),b)andc),andii)anyfurther 

5 administrationofvectorsencodingthefirstproteinorthefirstbiologicallyactivenucleicacid 

molecule.Infurtherembodimentstheexpressionlevelismaintainedinthesubjectforatleastone 

monthwithout:i)anyfurtheroronlyonefurtherrepeatofstepsa),b)andc),andii)anyfurther 

administrationofvectorsencodingthefirstproteinorthefirstbiologicallyactivenucleicacid 

molecule.Inadditionalembodimentstheexpressionlevelismaintainedinthesubjectforatleast 

10 oneyearwithout:i)anyfurtheroronlyonefurtherrepeatofstepsa),b),andc),andii)any 

furtheradministrationofvectorsencodingthefirstproteinorthefirstbiologicallyactivenucleic 

acidmolecule.Inotherembodimentsthefirstnucleicacidsequenceprovidesthefirstproteinor 

thefirstbiologicallyactivenucleicacidmoleculewhereinthefirstbiologicallyactivenucleicacid 

moleculecomprisesasequenceselectedfrom:ansiRNAorshRNAsequenceamiRNAsequence 

15 anantisensesequenceaCRISPRmultimerizedsingleguideandaCRISPRsingleguideRNA 

sequence(sgRNA).Inotherembodimentseachoftheexpressionvectorsfurthercomprisesa 

secondnucleicacidsequenceencoding:i)asecondtherapeuticproteinand/orii)asecond 

biologicallyactivenucleicacidmolecule.  

Insomeembodimentstheagentispresentinthefirstcomposition.Inparticular 

20 embodimentstheagentispresentinthethirdcompositionandisadministeredatleastonehour 

priortothefirstcomposition.Inadditionalembodimentstheagentcomprisesdocosahexaenoic 

Inadditionalembodimentsprovidedhereinaresystemscomprising:a)afirstcontainer 

b)afirstcompositioninsidethefirstcontainerandcomprisingpolycationicstructureswhereinthe 

25 firstcompositionisfreeoressentiallyfreeofnucleicacid , c)asecondcontainerand 

d)asecondcompositioninsidethesecondcontainerandcomprisingapluralityofexpression 

vectorsthateachcompnseafirstnucleicacidsequenceencodingafirstproteinand/orafirst 

biologicallyactivenucleicacidmoleculeande)anagentinthefirstand/orsecondcomposition 

orpresentinathirdcompositioninathirdcontainerwhereintheagentisselectedfromthegroup 

30 consistingofdocosahexaenoicacid(DHA),eicosapenaenoicacid(EPA),alphaLinolenicacid 

(ALA),lipoxinA4(LA4),15-deoxy-12,14-prostaglandinJ2(1Sd),arachidonicacid(AA), 

cocosapentaenoicacid(DPA),retinoicacid(1(A),diallyldisulfide(DADS),oleicacid(OA),alpha 

tocopherol(AT),sphingosine-1-phosphate(S-i-P),palmitoylsphingomyelin(SPH),ananti-TNFa 

antibodyorantigenbindingfragmentthereofaheparinoidandN-Acetyl-De-O-SulfatedHeparin.  

7 

Acid(DHA).InfurtherembodimentstheagentcompriseseicosapenaenoicAcid(EPA).
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Infurtherembodimentstheagentwhenadministeredtoasubjectwiththefirstandsecond 

compositions:i)increasesthelevelofexpressionofthefirstproteinorthefirstbiologicallyactive 

nucleicacidmoleculeand/orii)and/orthelengthoftimeoftheexpressionandloriii)decreases 

toxicityasmeasuredbyalanineaminotransferase(ALT)levelwallascomparedtowhentheagent 

5 isnotadministeredtothesubject.Inotherembodimentstheagentispresentinthefirst 

compositionand/orthesecondcomposition.Infurtherembodimentsthesystemsfurthercomprise 

saidthirdcontainerandwhereintheagentispresentinthethirdcontainer.  

Insomeembodimentsprovidedhereinaremethodscomprising:a)administeringafirst 
9 

compositiontoasubjectviathesubjectsairwaywhereinthefirstcompositioncomprises 
10 polycationicstructuresandwhereinthefirstcompositionisfreeoressentiallyfreeofnucleic 

acidmolecules~andb)administeringasecondcompositiontothesubjectafteradministeringthe 

firstcompositionwhereintheadministeringisviathesubject'sairwayandwhereinthesecond 

compositioncomprisesapluralityofexpressionvectorsthateachcompriseafirstnucleicacid 

sequenceencodingafirstproteinand/orafirstbiologicallyactivenucleicacidmoleculesand 

15 whereinasaresultoftheadministeringthefirstandsecondcompositionstothesubjectthefirst 

proteinorthefirstbiologicallyactivenucleicacidmoleculeisexpressedinthesubject.  

Incertainembodimentsthefirstproteinorthefirstbiologicallyactivenucleicacid 

moleculeisexpressedinthesubject'slungs.Infurtherembodimentsthefirstcompositionisan 

aqueouscompositionorafreeze-driedcomposition.Inotherembodimentsthesecond 

20 compositionisanaqueouscompositionorafreeze-driedcomposition.Inadditionalembodiments 

thepolycationicstructurecompriselipidsselectedfromthegroupconsistingof1,2-dioleoyl-3

1,2-dioleoyl-sn-glycero-3-phospho-L-serine(DOPS);and1-stearoyl-2-oleoyl-sn-glycero-3

phospho-L-serine.Inotherembodimentsthesubjecthaslunginflammation.Infurther 

25 embodimentsthesubjectisonaventilator.  

Inadditionalembodimentsprovidedhereinaresystemscomprising:a)afirst ,b) 

afirstcompositioninsidethefirstcontainerandcomprisingpolycationicstructureswhereinthe 

firstcompositionisfreeoressentiallyfreeofnucleicacidmoleculesandwhereinthe 

polycationicstructurecompriselipidsselectedfromthegroupconsistingof1,2-dioleoyl-sn

30 glycero-3-phospho-L-serine(DOPS);and1-stearoyl-2-oleoyl-sn-glycero-3-phospho-L-serine. c 

secondcontainerandd)asecondcompositioninsidethesecondcontainerandcomprisinga 

pluralityofexpressionvectorsthateachcompnseafirstnucleicacidsequenceencodingafirst 

proteinand/orafirstbiologicallyactivenucleicacidmolecule.  

Insomeembodimentsprovidedhereinaresystemscomprising:a)afirstcontainerb 

35 firstcompositioninsidethefirstcontainerandcomprisingpolycationicstructureswhereinthefirst 

8 

trimethylammonium-propane(DOTAP);1,2-Dimyristoyl-sn-glycero-3-phosphocholine(DMPC);
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moleculewc compositionisfreeoressentiallyfreeofnucleicacid , )asecondcontainerandd)a 
secondcompositioninsidethesecondcontainerandcomprisingapluralityofexpressionvectors 

thateachcompriseafirstnucleicacidsequenceencodingafirstproteinand/orafirstbiologically 

activenucleicacidmoleculewhereinthefirstand/orsecondcompositionisafreeze-dried 

5 composition.  

Insomeembodimentsprovidedhereinaremethodsoftreatingasubjectcomprising: 

administeringacompositiontoasubjectwhereinthecompositioncomprises:i)anemulsion 

and/orpluralityofliposomesandii)anAgentwhereinthesubjecthas:inflammationan 

autoimmunediseaseanimmune-deficiencydiseaseSARS-CoV-2infectionand/orisreceivinga 

10 checkpointinhibitorandwhereintheAgentselectedfromthegroupconsistingof 

dexamethasonedexamethasonepalmitateadexamethasonefaftyacidesterdocosahexaenoic 

Acid(DHA),eicosapenaenoicAcid(EPA),alphaLinolenicAcid(ALA),lipoxinA4(LA4),15

deoxy-12,14-ProstaglandinJ2(1Sd),arachidonicacid(AA),docosapentaenoicacid(DPA), 

retinoicAcid(1(A),diallyldisulfide(DADS),oleicacid(OA),alphatocopherol(AT), 

15 sphingosine-1-phosphate(S-i-P),palmitoylsphingomyelin(SPH),ananti-TNFaantibodyor 

antigenbindingfragmentthereofaheparinoidandN-Acetyl-De-O-sulfatedheparin.Infurther 

embodimentstheadministrationcomprisesairwayadministration.Inotherembodimentsthe 

administrationcompnsessystemicadministration.Inotherembodimentsthecomposition 

composestheliposomesandwhereinAgentisincorporatedintotheliposomes.Inother 

20 embodimentsthecompositionfurthercomprisesoneormoreoftheAgentsnotintheliposomes.  

Inadditionalembodimentsthecompositionisfreeoressentiallyfreeornucleicacidmolecules.  

comprisesadministeringananti-viralagenttothesubject.Infurtherembodimentstheanti-viral 

agentcomprisesRemdesiviroraproteincomprisingatleastpartoftheACE2receptor.Inother 

25 embodimentsthemethodsfurthercomprise:administeringananti-inflammatoryand/or 

anticoagulanttothesubject.Insomeembodimentsthecompositionisanaqueouscompositionor 

afreeze-driedcomposition.Inadditionalembodimentstheliposomescompriselipidsselected 

fromthegroupconsistingof1,2-dioleoyl-3-trimethylammonium-propane(DOTAP);1,2

Dimyristoyl-sn-glycero-3-phosphocholine(DMPC);1,2-dioleoyl-sn-glycero-3-phospho-L-serine 

30 (DOPS);and1-stearoyl-2-oleoyl-sn-glycero-3-phospho-L-serine.  

Incertainembodimentsprovidedhereinaremethodscomprising:a)administeringafirst 

compositiontoananimalmodelwhereinthefirstcompositioncompnsespolycationicstructures, 

andwhereinthefirstcompositionisfreeoressentiallyfreeofnucleicacidmoleculesand 

whereintheanimalmodelisinfectedwithSARS-CoV-2~andb)administeringasecond 

35 compositiontotheanimalmodelafteradministenngthefirstcompositionwhereinthesecond 

9 

InotherembodimentsthesubjectisinfectedwithSARS-CoV-2,andthemethodfurther
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compositioncomprisesapluralityofoneormorenon-viralexpressionvectorsthatencodefirst 

andsecondanti-SARS-CoV-2antibodiesorantigen-bindingportionthereofandwhereinasa 

resultoftheadministeringthefirstandsecondcompositionsthefirstandsecondcandidateanti

SARS-CoV-2antibodiesorantigen-bindingportionsthereof',areexpressedintheanimalmodel4 

5 andc)determiningtheextenttowhichtheexpressionofthefirstandsecondcandidateanti-SARS

CoV-2antibodiesorantigen-bindingportionsthereofi)reducetheSARS-CoV-2viralloadinthe 

animalmodeland/orii)reduceatleastonesymptomintheanimalmodelcausedbytheSARS
CoV-2infection.Inparticularembodimentsthepluralityofoneormore 4 

non-viralexpression 

vectorsfurtherencodethirdfourthfifthsixthseventheighthninthtenthoreleventhcandidate 

10 anti-SARS-CoV-2antibodiesorantigen-bindingfragmentsthereofIncertainembodimentsthe 

animalmodelisselectedfroma:mouserathamsterGuineepigprimatemonkeychimpanzee, 
4 

orrabbit.Infurtherembodimentsfirstandanti-SARS-CoV2antibodiesorantigenbinding 

portionsthereofarefromTable7orTable5.Inadditionalembodimentsthefirstandsecond 

anti-SARS-CoV2antibodiesorantigenbindingportionsthereofareselectedfromthegroup 

15 consistingofRE0N10933,REGN1O987~VJR-7831;LY-CoV14O4;LY3853113~Zost2355Kg 

CVO7-2O9KL~C121L~Zost25O4L~CV38-183L~COVA215KL~RBD215~CVO7-25OL~C144L~ 

COVAl1SDC135KandB38.Incertainembodimentsthefirstandsecondanti-SARS-CoV2 

antibodiesorantigenbindingportionsthereofareREGNi0933andRBGN1O9S7.  

Infurtherembodimentsthepolycationicstructurescomprisecationiclipids.Insome 

20 embodimentsfirstcompositioncomprisesapluralityofliposomeswhereinatleastsomeofsaid 

liposomescomprisessaidcationiclipids.Inotherembodimentsatleastsomeofsaidliposomes 

lipidsinsaidliposomesis95:05- 80:20orabout1:1.Inotherembodimentsthecationicand 

(DSPC), 
neutrallipidsareselectedfromthegroupconsistingofdistearoylphosphatidylcholine 4 

25 hydrogenatedornon-hydrogenatedsoyaphosphatidylcholine(HSPC); 

distearoylphosphatidylethanolamine(DSPE);eggphosphatidylcholine(EPC);1,2-Distearoyl-sn

glycero-3-phospho-rac-glycerol(DSPO);dimyristoylphosphatidylcholine(DMPC);1,2

Dimyristoyl-sn-glycero-3-phosphoglycerol(DMPG);1,2-Dipalmitoyl-sn-glycero-3-phosphate 

(DPPA);trimethylammoniumpropanelipids~DOTIM(1- [2-9(2)-octadecenoylloxy)ethyl]-2-(8(2)

30 heptadecenyl)-3-(2-hydroxyethyl)midizoliniumchloride)lipids;andmixturesoftwoormore 

thereof 

Insomeembodimentstheoneormorenon-viralexpressionvectorscompriseplasmids, 

whereintheplasmidsarenotattachedtoorencapsulatedinanydeliveryagent.Inadditional 

embodimentstheoneormorenon-viralexpressionvectorscompriseafirstnucleicacidsequence 

35 encodinganantibodylightchainvariableregionandasecondnucleicacidsequenceencodingan 

10 

compriseneutrallipids.Infurtherembodimentstheratioofsaidcationiclipidstosaidneutral
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antibodyheavychainvariableregionandoptionallyathirdnucleicacidsequenceencodingan 

antibodylightchainvariableregionandafourthnucleicacidsequenceencodinganantibody 

heavychainvariableregion.Incertainembodimentswherein:A)theantigen-bindingportion 

thereofisselectedfromthegroupconsistingofaFab',F(ab)2,Fabandaminibodyand/orB)the 

5 whereintheatleastoneanti-SARS-CoV-2antibodyorantigen-bindingportionthereofisbi

specificfordifferentSARS-CoV-2antigens.Inotherembodimentstheanti-SARS-CoV-2 

antibodyismonoclonalantibodyselectedfromthegroupconsistingofRF0N10933 

REGN1O987~VIR-7831~LY-CoV14O4,LY3853113~Zost2355K~CVO7-2O9K~C121L~Zost 

25O4L~CV3S-183LCOVA215IQRBD215;CVO7-25OL~C144LCOVA11SLC135KandB38.  

10 Theseantibodiesaredescribedinthefollowingreferencewhichareeachhereinincorporatedby 

reference:Zostetal.,NatureMedicinevolume26,pagesl422-1427(2020);Robbianietal4, 

Naturevolume584,pages437-442 9 andWuetal.,Science,2020Jun12~368(6496):1274

1278~andseereferencesinTable7.Anycombinationof2,3,4,5,6,7,8,9,10,11,12,13,14, 

15,16,orall17oftheseantibodiesorantigenbindingfragmentsthereofmaybeusedinanyof 

15 theembodimentsdescribedherein.Insomeembodimentstheanti-SARS-CoV-2antibodyor 

antigen-bindingportionthereofcomprisesatleasttwothreefourfivesixseveneightnine, 

teneleventwelveormoreofanycombinationofthefollowing:REGNi0933,REGNi0987 

VIR-783LLY-CoV14OtLY3853113;Zost2355kCVO7-209KiC121LZost25O4LCV3S

183LCOVA215IQRBD21~PCVO7-250LC144LCOVA11SLC1351QandB3S(oranyof 

20 thoseshowninTable7orTable5).Inadditionalembodimentstheanti-SARS-CoV-2antibody, 

orantigenbindingportionthereofisasdescribedinTable7.  

portionthereofcomprisesatleasttwoanti-SARS-CoV-2antibodiesand/orantigen-binding 
4 

portionsthereofwhichareexpressedinthesubjectatanexpressionlevelsufficienttoreduce:i) 

25 theSARS-CoV-2viralloadinthesubjectand/orii)atleastonesymptominthesubjectcausedby 

theSARS-CoV-2infection.Inotherembodimentstheatleastoneanti-SARS-CoV-2antibodyor 

antigen-bindingportionthereofcomprisesatleastfouroratleasteightoratleastelevenanti

SARS-CoV-2antibodiesand/orantigen-bindingportionsthereofInadditionalembodimentsthe 
4 

atleastoneanti-SARS-CoV-2antibodyorantigen-bindingportionthereofcompnsesatleast 

30 fouroratleasteightoratleast11anti-SARS-CoV-2antibodiesand/orantigen-bindingportions 

thereofandwhichareexpressedinthesubjectatanexpressionlevelsufficienttoreduce:i)the 

SARS-CoV-2viralloadinthesubjectand/orii)atleastonesymptominthesubjectcausedbythe 

SARS-CoV-2infection.  

Insomeembodimentstheadministeringcomprisesintravenousadministering.Inother 

35 embodimentsthesecondcompositionisadministered:i)between0.5and80minutesafterthefirst 

11 

Insomeembodimentstheatleastoneanti-SARS-CoV-2antibodyorantigen-binding
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compositionorbetweenabout1and20minutesafterthefirstcomposition.Inparticular 

embodimentsthemethodsfurthercomprise:c)administeringanagentinthefirstand/orsecond 

compositionorpresentinathirdcompositionwhereintheagent:i)increasesthelevelof 

expressionoftheatleastoneanti-SARS-CoV-2antibodyorantigen-bindingportionthereof, 

5 and/orii)and/orthelengthoftimeoftheexpressioncomparedtowhentheagentisnot 

administeredtothesubject.Inotherembodimentstheagentispresentinthefirstcomposition.In 

particularembodimentstheagentispresentinthethirdcompositionandisadministeredatleast 

onehourpriortothefirstcomposition.Insomeembodimentstheagentisselectedfromthegroup 

consistingofdexamethasonedexamethasonepalmitateadexamethasonefattyacidester, 

10 DocosahexaenoicAcid(DHA),EicosapenaenoicAcid(EPA),AlphaLinolenicAcid(ALA), 

LipoxinA4(LA4),15-deoxy-12,14-ProstaglandinJ2(15d),ArachidonicAcid(AA), 

DocosapentaenoicAcid(DPA),RetinoicAcid(RA),DiallylDisulfide(DADS),OleicAcid(OA), 

AlphaTocopherol(AT),Sphingosine-1-Phosphate(S-1-P),PalmitoylSphingomyelin(SPH),an 

anti-TNFaantibodyorantigenbindingfragmentthereofaheparinoidandN-Acetyl-De-O

15 SulfatedHeparin.Incertainembodimentsthedexamethasonefattyacidesterhasthefollowing 

Formula: 

0 

whereinR'isC5-C23alkylorC5-C23alkenyl.  

20 cyclodextrininclusioncomplexseeSigmaSkuD2915)ispresentinthefirstsecondorthird 

compositionataconcentrationofO.1-35mg/nilor0.001-1.0mg/ml(e.g.,0.001... 0.005... 0.01 

0.05. . , 0.1. . . 0.5. . . 1. 0mg/ml).Inotherembodimentsthesubjecthaslungcardiovascular, 

and/ormulti-organinflammation.Inparticularembodimentsthesubjectisonaventilator.  

Insomeembodimentsthefirstand/orsecondcompositionsfurthercomprisea 

25 physiologicallytolerablebufferorintravenoussolution.Inotherembodimentsthefirstand/or 

secondcompositionsfurthercompriselactatedRingerssolutionorsalinesolution.  

Inadditionalembodimentsthefirstcompositionscompriseliposomescomprisingthe 

polycationicstructureswhereintheliposomesfurthercomprisingoneormoremacrophage 

targetingmoietiesselectedfromthegroupconsistingofmannosemoietiesmaleimidemoietiesa 

30 folatereceptorligandfolatefolatereceptorantibodyorfragmentthereofformylpeptidereceptor 

ligandsN-formyl-Met-Leu-PhetetrapeptideThr-Lys-Pro-Arggalactoseandlactobionicacid.  

12 

Incertainembodimentstheagent(e.g.,watersolubledexamethasoneakadexamethasone
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Inotherembodimentsthepluralityofoneormorenon-viralexpressionvectorsarenotattached 

toorencapsulatedinanydelivetyagent.  

Incertainembodimentsthesubjectisahuman.Inparticularembodimentswherein0.05

60mg/mLoftheexpressionvectorsarepresentinthesecondcomposition.Inotherembodiments 

5 thepolycationicstructurescomprisecationicliposomeswhicharepresentataconcentrationof 

0.5-100mMinthefirstcomposition.Infurtherembodimentsthesubjectisahumanwherein:i) 

anamountofthefirstcompositionisadministeredsuchthatthehumanreceivesadosageof2-50 

mg/kgofthepolycationicstructures. and/orii)anamountofthesecondcompositionis 

administeredsuchthatthehumanreceivesadosageof0.05-60mg/kgoftheexpressionvectors.  

10 Insomeembodimentsthepolycationicstructurescomprisecationicliposomeswherein 

thecationicliposomesfurthercomprisealipidbi-layerintegratingpeptideandloratargetpeptide.  

Incertainembodimentsthelipidbi-layerintegratingpeptideisselectedfromthegroupconsisting 

ofsurfactantproteinD(SPD),surfactantproteinC(SPC),surfactantproteinB(SPB),and 

surfactantproteinA(SPA),andii)thetargetpeptideisselectedfromthegroupconsistingof 

15 microtubule-associatedsequence(MTAS),nuclearlocalizationsignal(NLS),ERsecretion 

peptideERretentionpeptideandperoxisomepeptide.  

Inotherembodimentsstepsa)andb)arerepeatedbetween1and60daysaftertheinitial 

stepb).Insomeembodimentseachofthenon-viralexpressionvectorscomprisebetween5,500 

and30,000nucleicacidbasepairs.Incertainembodimentsthemethodsfurthercomprise: 

20 administeringananti-viralagenttothesubject.Insomeembodimentstheanti-viralagent 

comprisesRemdesiviroraproteincomprisingatleastpartoftheACE2receptor.Inadditional 

anticoagulanttothesubject.Insomeembodimentstheoneormorenon-viralexpressionvectors 

areCPG-freeorCPG-reduced.  

25 InsomeembodimentstheAgenthereincomprisesadexamethasonefattyacidester(e.g., 

asshowninFormulaI).Forexampledexamethasonepalmitatehasthefollowingformula 

(FormulaI).  
0 (0H2)140H3 

0 

F H 

Otherfattyacidestersofdexamethasonecanalsobeusedwithanotherfattyacidesterreplacing 

30 thepalmitategroup.InsomeembodimentsthefattyacidesterisaC6-C24fattyacidestersuchas 

hexanoate(caproate),heptanoate(enanthate),octanoate(caprylate),nonanoate(pelargonate), 

13 

embodimentsthemethodsfurthercomprise:administeringananti-inflammatotyand/or
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decanoate(caprate),undecanoatedodecanoate(laurate),tetradecanoate(myristate),octadecenoate 

(stearate),icosanoate(arachidate),docosanoate(behenate),andtetracosanoate(lignocerate).  

Accordinglyinsomeembodimentsthecompoundisselectedfromdexamethasonecaproate 

dexamethasoneenanthatedexamethasonecaprylatedexamethasonepelargonatedexamethasone 

5 capratedexamethasoneundecanoatedexamethasonelauratedexamethasonemyristate 

dexamethasonepalmitatedexamethasonestearatedexamethasonearachidatedexamethasone 

behenateanddexamethasoneligno 0 

IncertainembodimentstheagentissaiddexamethasonefattyacidesterofFormulaIand 

whereinR'isaC5-C23alkyl.Inotherembodimentstheagentissaiddexamethasonefaftyacid 

10 esterofFormulaIandwhereinR1* aC5-C23straightchainalkyl.Inotherembodimentsthe 

agentissaiddexamethasonefattyacidesterofFormulaIandwhereinR1~ aC15alkyl.  

DESCRIPTIONOFTHEFIGURES 

Thepatentorapplicationfilecontainsatleastonedrawingexecutedincolor.Copiesof 

15 thispatentorpatentapplicationpublicationwithcolordrawingswillbeprovidedbytheOffice 

uponrequestandpaymentofthenecessaryfee.  

Figure1showsresultsfromExample1, showingexpressionlevelsover36daysforfour 

differentantibodiesorantibodyfragments(anti-1L5. 5J~anti-fltvanti-SARS-CoV-2andanti

CD2O).  

20 Figure2showsresultsfromExample2,showingexpressionlevelsover43daysforanti

SARS-CoV-2antibodyaswellasexpressiondataforanti-1L5,5J8anti-fluandanti-Sars-Cov2.  

uniquemonoclonalantibodies.Figure3BshowsresultsfromExample3whichshowsexpression 

levelsoftheantibodiesatvarioustimepointsover29daysafterinitialinjection.  

25 Figure4showsresultsfromExample4,whichshowsexpressionlevelsofantibodiesat 

certaindaysafterinjection.  

FigureSAshowsresultsfromExample5,whichshowsexpressionlevelsofvarious 

proteinsover15days.FigureSBshowstheresultsofExample5,whichshowsexpressionlevels 

ofvariousproteinsover22days.  

30 Figure6showsresultsfromExample6,whichshowsexpressionlevelsof 0 

antibodiesover22days.  

Figure7showsresultsfromExample7,whichshowsexpressionlevelsofvariousproteins.  

FiguresSAandSBshowresultsfromExample8,whichshowsexpressionlevelsofcDNA

encodedrecombinantACE2proteinsover9days.  

14 

Figure3AshowsresultsfromExample3,whichshowsexpressionlevelsofmultiple
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Figure9showsresultsfromExample9whichshowsexpressionlevelsofhumanACE2 

andavariantthereof 

Figure10showsthenucleicacidsequenceforplasmid070120#41:B38-Lambda-BV3 

(SEQJDNO:1O).  

5 Figure11showsthenucleicacidsequenceforplasmid070120#4110 B3SH-B3SL-BV3 

Dual(SEQIDNO:11).  

Figure12showsthenucleicacidsequenceforplasmid070320#44:B38-Kappa-BV3 

(SEQIDNO:12).  

Figure13showsthenucleicacidsequenceforplasmid071320#43:H4-Kappa-BV3(SEQ 

10 JDNO:13).  

Figure14showsthenucleicacidsequenceforplasmid080920#46:H4-H4-Kappa-BV3 

(SEQIDNO:14).  

Figure15showsthenucleicacidsequenceforplasmid072620#4 9 4A8-BV3(SEQID 

NO:15).  

15 Figure16showsthenucleicacidsequenceforplasmid081820#42:4A8-4A8-BV3(SEQ 

IDNO:16).  

Figure17showsthenucleicacidsequenceforplasmid081820#43:4A8-B38Kappa-BV3 

(SEQIDNO:17).  

Figure18showsthenucleicacidsequenceforplasmid081820#44:4A8-H4-BV3(SEQ 

20 JDNO:18).  

Figure19showsthenucleicacidsequenceforplasmid081820#45:4A8-shACE2-BV3 

Figure20showsthenucleicacidsequenceforplasmid080420#43:shACE2-BV3(SEQ 

IDNO:20).  

25 Figure21showsthenucleicacidsequenceforplasmid082020#41:shACE2TYLTNY

BV3(SEQJDNO:21).  

Figure22showsthenucleicacidsequenceforplasmid081320#42A9 shACE2-lxL-Fc

BV3(SEQJDNO:22).  

Figure23showsthenucleicacidsequenceforplasmid081320#44A9 shACE2-lxL

30 FcLALA-BV3(SEQIDNO:23j 

Figure24showsthenucleicacidsequenceforplasmid082620#4SA9 shACE2TYLTNY

lxL-FcLALA-BV3(SEQIDNO:24j 

Figure25showsthenucleicacidsequenceforplasmid080420#44:shACE2-shACE2

BV3(SEQJDNO:25).  

15 

(SEQJDNO:19).
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Figure26showsthenucleicacidsequenceforplasmid081120#1:B3SKappa-shACB2

BV3(SEQIDNO:26).  

Figure27showsthenucleicacidsequenceforplasmidOS1120#44:shACB2-B3SKappa

BV3(SEQJDNO:27).  

5 Figure28showsthenucleicacidsequenceforplasmid081120#42:H4-shACE2-BV3 

(SEQIDNO:28).  

Figure29showsthenucleicacidsequenceofplasmid081120#45:shACE2-H4-BV3 

(SEQIDNO:29).  

Figure30showsthenucleicacidsequenceofplasmid072320#42:H4-aCD2O-aJL5-5J8

10 BV2(SEQIDNO:30).  

Figure31showsthenucleicacidsequenceofplasmid070620#42:B38Lambda

aCD2O(Cys)-BV3(SEQIDNO:31).  

Figure32showsthenucleicacidsequenceofplasmid120717#41:aCD2O-aJL5-5J8-BV2 

(SEQIDNO:32).  

15 Figure33showsthenucleicacidsequenceofplasmid122019#42A:GLA-lxL-hyFc(SEQ 

IDNO:33).  

Figure34showsthenucleicacidsequenceofplasmid011215#47:hGCSF-BV3(SEQID 

NO:34).  

Figures35showsthenucleicacidsequenceofplasmid071816#1:(SEQIDNO:35).  

20 Figure36showsthenucleicacidsequenceofplasmid072520#44:aCD20-aCD20(SEQ 

IDNO:36).  

(SEQIDNO:37).  

Figure38showsthenucleicacidsequenceofplasmid111517#43:aILS-aILS. Double2A 

25 (SEQIDNO:38).  

Figure39showsthenucleicacidsequenceofplasmid111517#419A:5J8-aJL5, Daul2A 

(SEQIDNO:39).  

Figure40showsthenucleicacidsequencesofA)CodonOptimizedHumanGrowth 

Hormone(hOHi)cDNA(SEQIDNO:40);B)hGH1-Fc(SEQIDNO:41);C)LinkerGOOGS 

30 (SEQIDNO:42),lxLinker:GGTGGAGGAGGTAGT(SEQIDNO:43),2xLinker: 

GGTGGAGGAGGTAGTGGGGGTGGAGGTTCA(SEQIDNO:44),and3xLinker: 

GGAGGAGGTGGATCAGGTGGAGGAGGTAGTGGGGGTGGAGGTTCA(SEQIDNO:4~); 

D)Fc(SEQIDNO:46);E)FcchainA(SEQIDNO:47);andF)FcchainB(SEQIDNO:48).  

16 

Figure37showsthenucleicacidsequenceofplasmid111517#41:5J8-5J8:Double2A
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Figure41showsthenucleicacidsequencesofA)FcchainAB(SEQIDNO:49);B)Fc

1g04(SEQIDNO:50);C)hyFc(SEQIDNO:51);D)mFc(SEQIDNO:52);E)GAALIE(SEQ 

IDNO:53);andF)GAALJE-LS(SEQIDNO:54).  

Figure42showsthenucleicacidsequencesofA)hGHl-HSA(SEQIDNO:55);andB) 

5 HSA-K753P-Linker-GH1:(SEQIDNO:56).  

Figure43showsthenucleicacidsequencesofA)hGHl-CTP(SEQIDNO:57);B)CTP

hGHl-CTP(SEQIDNO:58);C)CTP-hGHl(SEQIDNO:59);andD)XTEN1-hGHl(SEQID 

NO:60).  

Figure44showsthenucleicacidsequencesofA)XTEN1-hGHl-XTEN2(SEQID 

10 NO:61);andB)hGHl-XTEN2(SEQIDNO:62).  

Figure45AshowsthatexpressionofthewildtypehGHcDNAfusedtoaproteinhalf-life 

extendingDNAsequenceincludingFcserumalbuminorXtencansignificantlyincreaseserum 

hGHlevelsovertimeinimmunocompetentmice.Figure45BshowsthatthecDNA-encodedhGH 

proteinproducedisfullybioactiveasitappropriatelyincreasesthelevelsofthehGH-regulated 

15 endogenousmouseIOF-1protein.Figure45CshowsoneinjectionofaDNAvectorinthe 

procedureofExample10proceduredrivesthewildtypehGHcDNAbutlackinganyproteinhalf

lifeextendingDNAsequencecanproducedurableproductionoftherapeutichGHserumlevelsin 

immunocompetentmice.  

Figure46showsthattheproceduresofExample11canbeusedtoexpresswildtypehGH 

20 cDNAfusedtoaproteinhalf-lifeextendingDNAsequenceincludingFcserumalbuminorXten 

tosignificantlyincreaseserumhGHlevelsovertimeinimmunocompetentmice.  

drivingthewildtypehGHcDNAintofullyimmunocompetentmicecansignificantlyanddurably 

furtherincreaseserumhGHlevelsproducedbytheinitialHEDGEShGHDNAvectorinjection.  

25 Figure48showexpressionlevelsofhGHfusedtoanFcregionproteinextendsthehalf-life 

ofhGHouttoaleast225daysandafterasingleDNAinjectioninmice.  

Figure49showsexpressionlevelsofhGHfusedtoanFcregionproteinout64daysfrom 

treatment.  

Figure50Ashowsthatselectivesite-directedmutagenesisoftheFcregionofanDNA 

30 vectordrivingthewildtypehGHcDNAfusedtoanFcproteinhalf-lifeextendingDNAsequence 

canselectivelyeitherincreaseordecreaseserumhGHlevelsproducedinimmunocompetentmice.  

FigureSOBshowsthatselectivesite-directedmutagenesisoftheFcregionofaDNAvector 

drivingthewildtypehGHcDNAfusedtoanFcproteinhalf-lifeextendingDNAsequencecan 

selectivelyincreaseserumhGHlevelsproducedovertimeinimmunocompetentmice.  

17 

Figure47showsthatusingtheprocedureofExample12,onere-injectionofaDNAvector
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Figure51showsthatincorporatinganoptimizedmolarpercentageofdexamethasone 

palmitate(DexPaim)intocationicliposomescanbothfurtherincreasegeneexpressionandfurther 

decreasetoxicity.  

Figure52showsthatincorporatinganoptimizedmolarpercentageofdexamethasone 

5 palmitateintocationicliposomescanbothfurtherincreasegeneexpressionandfurtherdecrease 

toxicity.  

Figure53showsthatpre-injectinganoptimizedmolarpercentageofdexamethasone 

palmitateinliposomespriortoinjectingcationicliposomescanbothfurtherincreasegene 

expressionandfurtherdecreasetoxicity.  

10 Figure54showsthatinjectingsomeAILsincorporatedintocationicliposomescanboth 

furtherincreasegeneexpressionandfurtherdecreasetoxicity(ALTlevels).  

Figure55showsthatinjectingcertainAILsincorporatedintocationicliposomescanboth 

furtherincreasegeneexpressionandfurtherdecreasetoxicity(ALTlevels).  

Figure56showsthatincorporatinganoptimizedmolarpercentageofdexamethasone 

15 palmitateintocationicliposomescanfurtherincreasepeaklevelsofgeneexpressionfollowingan 

otherwiseineffectivehG-CSF-DNAdose.  

Figure57showsthatbyselectivelymodifyingthelipidcompositionofliposomes 

administeredintranasallythattheseliposomescanbeselectivelytargetedtointrapulmonary 

monocytesandmacrophagestodifferentextentsthusselectivelyimmune-modulatingthelung.  

20 Figure58showsthatbyselectivelymodifyingaparenteralaqueoussolublepre-dose, 

and/orthemolarpercentageofdexamethasonepalmitateincorporatedintosubsequently 

beselectivelyimmuno-modulated.  

Figure59showsthatbyselectivelymodifyingaparenteralaqueoussolublepre-dose, 

25 and/orthemolarpercentageofdexamethasonepalmitateincorporatedintosubsequently 

administeredliposomesthatthelevelofTlymphocyteactivationbothinlungandinthebloodcan 

beselectivelyimmuno-modulated.  

Figure60showsthatpre-administrationofananti-TNFmonoclonalantibodycanboth 

furtherincreasegeneexpressionwhilefurtherreducingitstoxicity.  

30 Figure61,whichshowsthateitherpre-orpost-administrationofNSHcanreducetoxicity.  

Figure62showsthateitherpre-orpost-administrationofNSHcanreducetoxicity.  

Figure63showsthateitherpre-administrationofNSHcanbothfurtherincreasegene 

expressionwhilefurtherreducingitstoxicity.  

18 

administeredliposomesthatthelevelofTlymphocyteactivationbothinlungandinthebloodcan
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Figure64showsthatadministrationofvariousformulationsofliposomescontaining 

dexamethasonepalmitatedecreaseslymphocytecountsinbloodcomparedtosystemic 

administrationofdexamethasonealone.  

Figure65showsthatadministrationofvariousformulationsofliposomescontaining 

dexamethasonepalmitatedecreasesmonocytecountsinbloodcomparedto 0 

administrationofdexamethasonealone.  

Figure66showsresultsofExample22,whichshowsthatoneinjectionofdifferentsingle 

DNAexpressionplasmidseachencodingoneoffivedifferentSARS-CoV2-specificmAb(C135, 

C215,COV2-2355,CVO7-209,andC121)producesfullyneutralizingserumlevelsofeachSARS

10 CoV2-specificmAbforthefullexperimentalcourseofatleast134daysfollowingadministration, 

andthattheseongoingserummAblevelsfunctionallyandcontinuouslyblockSARS-CoV2spike 

- humanACB2bindingforatleast120days.  

Figure67showsresultsfromExample23,whichshowsthatasingleinjectionresultsin 

expressionoftwoSARS-CoV2-specificmAbsfromasingleplasmidforthecourseofatleast134 

15 daysfollowingthisprocedureandthattheseserum-expressedmAbsseraarefunctionallycapable 

ofblockingSARS-CoV2spike- humanACE2interactionsforatleast134days.  

Figure68showsresultsfromExample24wherethreedifferentapproacheswere 

successfullyemployedtoexpresssimultaneouslyexpresstwoanti-SARS-CoV2mAbs 

simultaneouslybythethreeapproachestried.Allthreeapproachessuccessfullyallowforthe 

20 expressionoftwomAbsinserumofanimalsatlevels(Figure68Bshowsexpressionlevels)that 

allowforneutralizationofSARS-CoV2IACE2interactions(Figure68bshowsneutralization 

Figure69showsresultsfromExample25,whichshowsthattwoweeklyinjectionsofone 

ortwoDNAexpressionplasmidsencodingatotalofthreedifferentindividualSARS-CoV2

25 specificmAbsproducesfullyneutralizingserumlevelsofthreedifferentSARS-CoV2-specific 

mAbsforthecourseofatleast70daysfollowingadministrationandthattheseongoingserum 

mAbslevelsfunctionallyandcontinuouslyblockSARS-CoV2spike- humanACE2foratleast70 

days.  

Figure70showstheresultsfromExample26,whichshowstheexpressionlevelsand 

30 neutralizingabilityoffouranti-SARS-CoV-2antibodiesexpressedinmice.  

Figure71showstheresultsfromExample27,whichshowstheexpressionlevelsand 

neutralizingabilityoffouranti-SARS-CoV-2antibodiesexpressedinmice.  

Figure72showstheresultsfromExample28,whichshowstheexpressionlevelsand 

neutralizingabilityoffouranti-SARS-CoV-2antibodiesexpressedinmice.  

19 
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Figure73showstheresultsfromExample29,whichshowstheexpressionlevelsand 

neutralizingabilityoffouranti-SARS-CoV-2antibodiesexpressedinmice.  

Figure74showstheresultsfromExample30,whichshowstheexpressionlevelsand 

neutralizingabilityoffouranti-SARS-CoV-2antibodiesexpressedinmice.  

5 Figure75showstheresultsfromExample31whichshowstheexpressionlevelsand 

neutralizingabilityoffiveanti-SARS-CoV-2antibodiesexpressedinmice.  

Figure76showstheresultsfromExample32,whichshowstheexpressionlevelsand 

neutralizingabilityofsixanti-SARS-CoV-2antibodiesexpressedinmice.  

Figure77showstheresultsfromExample33,whichshowstheexpressionlevelsand 

10 neutralizingabilityofsixanti-SARS-CoV-2antibodiesexpressedinmice.  

Figure78showstheresultsfromExample34,whichshowstheexpressionlevelsand 

neutralizingabilityofsixanti-SARS-CoV-2antibodiesexpressedinmice.  

Figure79showstheresultsfromExample35,whichshowstheexpressionlevelsand 

neutralizingabilityofeightanti-SARS-CoV-2antibodiesexpressedinmice.  

15 Figure80showstheresultsfromExample36,whichshowstheexpressionlevelsand 

neutralizingabilityofeightanti-SARS-CoV-2antibodiesexpressedinmice.  

Figure81showstheresultsfromExample37,whichshowstheexpressionlevelsand 

neutralizingabilityofeightanti-SARS-CoV-2antibodiesexpressedinmice.  

Figure82showstheresultsfromExample38,whichshowstheexpressionlevelsand 

20 neutralizingabilityofeightanti-SARS-CoV-2antibodiesexpressedinmice.  

Figure83showstheresultsfromExample39,whichshowstheexpressionlevelsand 

Sars-CoV-2antibodiesandvarioustherapeuticproteinsexpressedinmice.  

Figure84showstheresultsfromExample40,whichshowstheexpressionlevelsand 

25 neutralizingabilityof11anti-SARS-CoV-2antibodiesaswellasexpressionlevelsofothernon

Sars-CoV-2antibodiesandvarioustherapeuticproteinsexpressedinmice.  

Figure85showstheresultsfromExample41, whichshowstheexpressionlevelsand 

neutralizingabilityof10anti-SARS-CoV-2antibodiesaswellasexpressionlevelsofothernon

Sars-CoV-2antibodiesexpressedinmice.  

30 Figure86AshowstheresultsfromExample42,whichshowsexpressionlevelsofthe 

indicatedmAbsover1-48hours.Figures86BshowsneutralizingabilityoftheindicatedmAbs 

overaperiodof1-48hours.  

Figure87showstheresultsfromExample43,whichdescribesthesimultaneousexpression 

ofsixdifferentmAbandgenesusingasingleinjection.  

20 

neutralizingabilityof10anti-SARS-CoV-2antibodiesaswellasexpressionlevelsofothernon-
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Figure88showstheresultsfromExample44,whichdescribestheuseofvarious 

eukaryoticpromoterstoexpressatargetgene(humangrowthhormone)over120days.  

Figure89showstheresultsfromExample45,whichdescribessimultaneouslytesting11 

differenthOLADNAvectorsshowingthattheyproduceaspectrumofserumlevelsovertime.  

5 Figure90showstheresultsfromExample46,whichshowsFc-modifiedGLAcanbe 

expressedinhearttissueattherapeuticlevels104daysafterinjectionofvector.  

Figure91showstheresultsfromExample47,whichcomparestheexpressionofvarious 

mutatedFcregionsforGLA-Fcexpression.  

Figure92showstheresultsofExample48whichdescribestheuseoflowdose 

10 dexamethasonepretreatmentdoesnotinterferewiththedurabilityofproteinexpressiondurability 

(andacuteexpressionmaybeaugmented).  

DEFINITIONS 

15 Asusedhereinthephrase"t2p0-reduced"referstoanucleicacidsequenceorexpression 

vectorthathaslessCpGdi-nucleotidesthanpresentinthewild-typeversionsofthesequenceor 

vector."CpG-freemeansthesubjectnucleicacidsequenceorvectordoesnothaveanyCpGdi

nucleotides.AninitialsequencethatcontainsCpGdinucleotides(e.g.,wild-typeversionofan 

anti-SARS-CoV-2antibody),maybemodifiedtoremoveCpGdinucleotidesbyalteringthe 

20 nucleicacidsequence.SuchCpGdi-nucleotidescanbesuitablyreducedoreliminatednotjustina 

codingsequencebutalsointhenon-codingsequencesincludinge.g.,5'and3'untranslated 

nucleicacidmoleculeorvector.Incertainembodimentsthenucleicacidsequencesemployed 

hereinareCpG-reducedorCpG-free.  

25 Asusedhereinemptyliposomesreferstoliposomesthatdonotcontainnucleicacid 

moleculesbutthatmaycontainotherbioactivemolecules(e.g.,liposomesthatareonlycomposed 

ofthelipidmoleculesthemselvesoronlylipidmoleculesandasmallmoleculedrug).Incertain 

embodimentsemptyliposomesareusedwithanyofthemethodsorcompositionsdisclosed 

herein.  

30 Asusedhereinemptycationicmicelles"referstocationicmicellesthatdonotcontain 

nucleicacidmoleculesbutthatmaycontainotherbioactivemolecules(e.g.,micellesthatareonly 

composedoflipidandsurfactantmoleculesthemselvesoronlylipidandsurfactantmoleculesand 

asmallmoleculedrug).Incertainembodimentsemptycationicmicellesareusedwithanyofthe 

methodsorcompositionsdisclosedherein.  

21 
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AsusedhereinC'emptycationicemulsions"referstocationicemulsionsormicro

emulsionsthatdonotcontainnucleicacidmoleculesbutthatmaycontainotherbioactive 

molecules.Incertainembodimentsemptycationicemulsionsareusedwithanyofthemethodsor 

compositionsdisclosedherein.  

5 Asusedhereintheterm'Calkyl"meansastraightorbranchedsaturatedhydrocarbonchain 

containingfrom1to30carbonatomsforexample1to16carbonatoms 16alkyl),1to14 

carbonatoms(C1-C14alkyl),1to12carbonatoms(Ci-Cnalkyl),1to10carbonatoms(Ci-Cio 

alkyl),1to8carbonatoms(Ci-Csalkyl),1to6carbonatoms(C1-C6alkyl),1to4carbonatoms 

(C1-C4alkyl),or5to23carbonatoms(C5-C23alkyl).Representativeexamplesofalkylinclude, 

10 butarenotlimitedtomethylethyln-propyliso-propyln-butylsec-butyliso-butyltert-butyl, 

n-pentylisopentylneopentyln-hexyl,3-methylhexyl,2,2-dimethylpentyl,2,3-dimethylpentyln

heptyln-octyln-nonyln-decyln-undecylandn-dodecyl.  

Asusedhereintheterm'Calkenyl"referstoastraightorbranchedhydrocarbonchain 

containingfrom2to30carbonatomsandcontainingatleastonecarbon-carbondoublebondfor 

15 example2to16carbonatoms(C2-C16alkyl),2to14carbonatoms(C2-C14alkyl),2to12carbon 

atoms(C2-C12alkyl),2to10carbonatoms(C2-C1oalkyl),2to8carbonatoms(C2-CSalkyl),2to6 

carbonatoms(C2-C6alkyl),2to4carbonatoms(C2-C4alkyl),or5to23carbonatoms(C5-C23 

alkyl).Representativeexamplesofalkenylincludebutarenotlimitedtoethenyl,2-propenyl,2

methyl-2-propenyl,3-butenyl,4-pentenyl,5-hexenyl,2-heptenyl,2-methyl-i-heptenyland3

20 decenyl.  

Asusedhereintheterms'Csubject"and"patient"refertoanyanimalsuchasamammal 

Asusedhereintheterm'Cadministration"referstotheactofgivingacompositionas 

describedhereintoasubject.Bxemplaiyroutesofadministrationtothehumanbodycanbe 

25 throughthemouth(oral),skin(transdermaltopical),nose(nasal),lungs(inhalant),oralmucosa 

(buccal),byinjection(e.g. , intravenously, subcutaneously, intratumorally, intraocular 

intraperitoneallyetc.),andthelike.  

DETAILEDDESCRIPTION 

30 Thepresentinventionprovidescompositionssystemskitsandmethodsforexpressingat 

leastonetherapeuticproteinorbiologicallyactivenucleicacidmoleculeinasubject.Incertain 

embodimentsthesubjectisfirstadministeredacompositioncomprisingpolycationicstructures 

thatisfreeoressentiallyfreeofnucleicacidmoleculesandthen(e.g.,1-30minuteslater)is 

administeredacompositioncomprisingapluralityofoneormorenon-viralexpressionvectorsthat 

35 encodeatleastonetherapeuticprotein(e.g.,atleastoneanti-SARS-CoV-2antibodymultiple 

22 
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differentantibodiesatleastonerecombinantACB2,orhumangrowthhormone)orabiologically 

activenucleicacidmolecule.Insomeembodimentsanagentisfurtheradministered(e.g.,EPAor 

DHA)thatincreasestheleveland/orlengthofexpressioninasubject.Inparticularembodiments 

thefirstand/orsecondcompositionisadministeredviathesubject'sairway.  

5 Thepresentdisclosureprovidesmethodssystemsandcompositionsthatallowasingle 

injection(e.g.,intravenousinjection)ofcationicliposomesfollowedshortlythereafterby 

injection(e.g., intravenousinjection)ofvectorsencodingatleastoneproteinorbiologicallyactive 

nucleicacidmoleculetoproducecirculatingproteinlevelsmanytimes(e.g.,2-20timeshigher) 

thanwithotherapproaches(e.g.,allowingforexpressionforaprolongedperiodsuchat190days 

10 orover500days).  

Incertainembodimentsthepresentdisclosureemployspolycationicstructures(e.g.,empty 

cationicliposomesemptycationicnucellesoremptycationicemulsions)notcontainingvector 

DNAwhichareadministeredtoasubjectpriortovectoradministration.Incertainembodiments, 

thepolycationicstructuresarecationiclipidsand/orareprovidedasanemulsion.Thepresent 

15 disclosureisnotlimitedtothecationiclipidsemployedwhichcanbecomposedinsome 

embodimentsofoneormoreofthefollowing:DDABdimethyldioctadecylammoniumbromide; 

DPTAP(1,2-dipalmitoyl3-tnmethylammoniumpropane); , prostaglandinN-[1-(2,3

Dioloyloxy)propyl]-NNN--trimethylammoniummethylsulfate;1,2-diacyl-3

trimethylammonium-propanes,(includingbutnotlimitedtodioleoyl(DOTAP),dimyristoyl, 

20 dipalmitoyldisearoyl);1,2-diacyl-3-dimethylammonium-propanes,(includingbutnotlimitedto, 

dioleoyldimyristoyldipalmitoyldisearoyl)DOTMAN-Ill- [2,3-bis(oleoyloxy)]propyl]-NNN

[N-(N',N'-dimethylaminoethane)carbamoyl]cholesterol. DOSPA,2,3-dioleoyloxy-N

(2(sperminecarboxamido)-ethyl)-NN-dimethyl-1-propanami-niumtnfluoroacetate, 1,2-diacyl-sn

25 glycero-3-ethylphosphocholines(includingbutnotlimitedtodioleoyl(DOEPC),dilauroyl, 

dimyristoyldipalmitoyldistearoylpalmitoyl-oleoyl);beta-alanylcholesteroLCTABcetyl 

trimethylammoniumbromide. diC14-amidineN-t-butyl-N'-tetradecyl-3

tetradecylaminopropionamidine. 14Dea2,0,0'-ditetradecanolyl-N-(trimethylammonioacetyl) 

diethanolaminechloride. DOSPER,1,3-dioleoyloxy-2-(6-carboxy-spermyl)-propylamide~ 

30 NNN',N'-tetramethyl-NN'-bis(2-hydroxylethyl)-2,3-dioleoyloxy- 1,4-butan-ediammonium 

iodide,1- [2-acyloxy)ethyl]2-alkyl(alkenyl)-3-(2-hydroxyethyl-)imidazoliniumchloride 

derivativessuchas1- [2-(9(Z)-octadecenoyloxy)eth-yl]-2-(8(Z)-heptadecenyl-3-(2

hydroxyethyl)imidazoliniumchloride(DOTIM),1- [2-(hexadecanoyloxy)ethyl]-2-pentadecyl-3-(2

hydroxyethyl)imidazoliniumchloride(DPTJM);1- [2-tetradecanoyloxy)ethyl]-2-tridecyl-3-(2

35 hydroxyeth-yl)imidazoliumchloride(DMTJM)(e.g.,asdescribedinSolodinetal.(1995) 

23 
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Biochem.43:13537-13544,hereinincorporatedbyreference);2,3-dialkyloxypropylquatemaiy 

ammoniumcompoundderivatescontainingahydroxyalkylmoietyonthequatemaryaminesuch 

as1,2-dioleoyl-3-dimethyl-hydroxyethylammoniumbromide(DORI);1,2-dioleyloxypropyl-3

dimethyl-hydroxyethylammoniumbromide(DORIE);1,2-dioleyloxypropyl-3-dimethyl

5 hydroxypropylammoniumbromide(DOME-HP),1,2-dioleyloxypropyl-3-dimethyl-hydroxybutyl 

ammoniurnbromide(DORJE-HB);1,2-dioleyloxypropyl-3-dimethyl-hydroxypentylammonium 

bromide(DORJE-HPe);1,2-dimyristyloxypropyl-3-dimethyl-hydroxylethylammoniumbromide 

(DMRJE);1,2-dipalniityloxypropyl-3-dimethyl-hydroxyethylammoniumbromide(DPRIE);14

disteryloxypropyl-3-dimethyl-hydroxyethylammoniumbromide(DSRIB)(e.g., asdescribedin 

10 Feigneretal.(1994)J.Biol.Chem.269:2550-2561,hereinincorporatedbyreferenceinits 

entirety).Manyoftheabove-mentionedlipidsareavailablecommerciallyfrome.g.,AvantiPolar 

Jnc.~S 
Lipids, , igmaChemicalCo MolecularProbesIncNorthernLipidsInc.RocheMolecular 
Biochemicals~andPromegaCorp.  

Incertainembodimentstheneutrallipidsemployedwiththemethodscompositions, 

15 systemsandkitsincludesdiacylglycerophosphoiylcholinewhereintheacylchainsaregenerallyat 

least12carbonsinlength(e.g.,12... 14... 20... 24... ormorecarbonsinlength),andmay 

containoneormorecisortransdoublebonds.Examplesofsaidcompoundsincludebutarenot 

limitedtodistearoylphosphatidylcholine(DSPC),dimyristoylphosphatidylcholine(DMPC), 

dipalmitoylphosphatidylcholine(DPPC),palmitoyloleoylphosphatidylcholine(POPC),palmitoyl 

20 stearoylphosphatidylcholine(PSPC),eggphosphatidylcholine(BPC),hydrogenatedornon

hydrogenatedsoyaphosphatidylcholine(HSPC),orsunflowerphosphatidylcholine.  

diacylglycerophosphorylethanolamine/100molphospholipid(e.g., 10/100mol. . . 25/100mol...  

50/100. . . 70/100mol).Insomeembodimentsthediacylglycerophosphoiylethanolaminehasacyl 

25 chainsthataregenerallyatleast12carbonsinlength(e.g.,12... 14... 20... 24... ormore 

carbonsinlength),andmaycontainoneormorecisortransdoublebonds.Examplesofsuch 

compoundsincludebutarenotlimitedtodistearoylphosphatidylethanolan¶une(DSPE), 

dimyristoylphosphatidylethanolamine(DMPE),dipalmitoylphosphatidylethanolamine(DPPE), 

palmitoyloleoylphosphatidylethanolamine(POPE),eggphosphatidylethanolamine(EPE),and 

30 transphosphatidylatedphosphatidylethanolamine(t-EPE),whichcanbegeneratedfromvarious 

naturalorsemisyntheticphosphatidylcholinesusingphospholipaseD.  

IncertainembodimentsthepresentdisclosureemploysCpG-reducedorCpG-free 

expressionvectors.AninitialsequencethatcontainsCpGdinucleotides(e.g.,wild-typeversionof 

ananti-SARS-CoV-2antibody),maybemodifiedtoremoveCpGdinucleotidesbyalteringthe 

35 nucleicacidsequence.SuchCpGdi-nucleotidescanbesuitablyreducedoreliminatednotjustina 

24 
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codingsequencebutalsointhenon-codingsequencesincludinge.g.,5'and3'untranslated 
9 

regions(UTRs),promoterenhancerpolyAJTRsintronsandanyothersequencespresentinthe 

nucleicacidmoleculeorvector.CpGdi-nucleotidesmaybelocatedwithinacodontripletfora 

selected aminoacid.Therearefiveaminoacids(serineprolinethreoninealanineandarginine) 

5 thathaveoneormorecodontripletsthatcontainaCpGdi-nucleotide.Allfiveoftheseamino 

acidshavealternativecodonsnotcontainingaCpGdi-nucleotidethatcanbechangedtotoavoid 

theCpGbutstillcodeforthesameaminoacidasshowninTable1below.ThereforetheCpGdi

nucleotidesallocatedwithinacodontripletforaselectedaminoacidmaybechangedtoacodon 

tripletforthesameaminoacidlackingaCpGdi-nucleotide, 

10 

TABLE 
__________________________ DNA Codons DNA Codons 

Amino Add U 

___________________________ Containing CpG Lacking CpG 
Serine (Ser or 5) TCG TCT, TCC, TCA, 

_______________________________________ AGT AGC 
Proline (Pro or P) CCG CCT, CCC, CCA, 
Threonine (Thr or T) ACG ACT, ACC 
Alanine (Ala or A) GCG GCT, GCC, GCA 
Arginine (Arg or R) CGT, CGC, AGA, AGG 

______________________ CGA, CGG ______________________ 

Inadditionwithinthecodingregiontheinterfacebetweentripletsshouldbetakeninto 

consideration.Forexampleifan aminoacidtripletendsinaC-nucleotidewhichisthenfollowed 
15 byan 9 

aminoacidtripletwhichcanstartonlywitha0-nucleotide(e.g.,ValineGlycineGlutamic 

whichdoesnotendinaC-nucleotide.MethodsformakingCpGfreesequencesareshownfor 

exampleinU.S.Pat.7,244,609,whichishereinincorporatedbyreference.Acommercialservice 

providedbyINVIVOGENisalsoavailabletoproduceCpGfree(orreduced)nucleicacid 

20 sequences/vectors(plasmids).AcommercialserviceprovidedbyThermoScientificproducesCpG 

freenucleotide.  

ProvidedbelowinTable2areexemplarypromotersandenhancersthatmaybeusedinthe 

vectorsdescribedherein.Suchpromotersandotherpromotersknownintheartmaybeused 

aloneorwithanyoftheenhancersorenhancersknownintheart.Additionallywhenmultiple 

25 proteinsorbiologicallyactivenucleicacidmolecules(e.g.,twothreefourormore)areexpressed 

fromthesamevectorthesameordifferentpromotersmaybeusedinconjunctionwiththesubject 

nucleicacidsequence.Insomeembodimentsapromoterselectedfromthefollowinglistis 

employedtocontroltheexpressionlevelsoftheproteinornucleicacid:FerLFerHGrp7S, 

hREG1BandcBOX1. Suchpromotercanbeusedforexampletocontrolproductionofaprotein 

25 
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(e.g.,HGH)proteinproductionoverabroadtemporalrange(e.g.,withouttheuseofanyother 

modificationsincludingGeneswitches).  

TABLE 

Promoter Enhancer 

CMV humanCMV 

EFla mouseCMV 

Ferritin(Heavy/Light)Chain SV4O 

GRP94 Ubc 

Ul APi 

UbC hr3 

BetaActin 1E2 

PGK1 lEG 

GRPYS E2-RS 

CAG MEF2 

SV4O C/EBP 

TRE HNF-1 

5 

Insomeembodimentscompositionsandsystemshereinareprovidedand/or 

administeredindosesselectedtoelicitatherapeuticand/orprophylacticeffectinanappropriate 

subject(e.g.,mousehumanetc.).Insomeembodimentsatherapeuticdoseisprovided.Insome 

10 embodimentsaprophylacticdoseisprovided.Dosingandadministrationregimesaretailoredby 

theclinicianorothersskilledinthepharmacologicalartsbaseduponwell-known 

desiredlevelofpharmacologiceffectthepracticallevelofpharmacologiceffectobtainable, 

toxicity.Generallyitisadvisabletofollowwell-knownpharmacologicalprinciplesfor 

15 administratingpharmaceuticalagents(e.g.,itisgenerallyadvisabletonotchangedosagesbymore 

than '~oattimeandnomorethanevery3-4agenthalf-lives).Forcompositionsthathave 

relativelylittleornodose-relatedtoxicityconsiderationsandwheremaximumefficacyisdesired 

dosesinexcessoftheaveragerequireddosearenotuncommon.Thisapproachtodosingis 

commonlyreferredtoasthe"maximaldose"strategy.Incertainembodimentsadose(e.g., 

20 therapeuticofprophylactic)isabout0.01mg/kgtoabout200mg/kg(e.g.,0.01mg/kg,0.02 

mg/kg,0. 05mg/kg,0. 1mg/kg,0. 2mg/kg,0. 5mg/kg,1. 0mg/kg,2. 0mg/kg,5. 0mg/kg,10mg/kg, 

20mg/kg,50mg/kg,100mg/kg, 200mg/kgoranyrangestherebetween(e.g.,5.0mg/kgto100 

mg/kg)).Insomeembodimentsasubjectisbetween0.1kg(e.g.,mouse)and150kg(e.g., 

human),forexample,0.1kg,0.2kg,0.5kg,1.0kg,2.0kg,5.0kg,10kg,20kg,50kg,100kg, 

25 200kgoranyrangestherebetween(e.g.,40-125kg).Insomeembodimentsadosecomprises 

26 
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between0.001mgand40,000mg(e.g.,0.001mg,0.002mg,0.005mg,0.01mg,0.02mg,0.05 

mg,0.1kg,0.2mg,0.5mg,1.0mg,2.0mg,5.0mg,10mg,20mg,50mg,100mg,200mg,500 

mg,1,000mg,2,000mg,5,000mg,10,000mg,20,000mg,40,000mgorragnestherebetween, 

Incertainembodimentsatargetpeptideisusedwiththecationicorneutralliposomesin 

5 thecompositionsherein.ExemplarytargetpeptidesareshowninTable3below.Intable3," 

prefixindicatestheN-terminusanda" " suffixindicatestheC-terminuwsequenceslacking 

eitherarefoundinthemiddleoftheprotein.  

TABLE 

I I 

I I 

fl 

Samflaa 

I I 

I I 

I I 

I I 

I I 

I I 

III I 

~flflfl~fl~~ I i nucleus(NLS) (SEQ.~ NO:1) I SV4QlargeTantigen(P03070) 
I I 

I I 

I I 

........................................................................................................................................... t.......................................................................................................................................................................................................................................................................................................................................................................  

I I 

I I 

I I 

I I 

I HSVtranscriptionalregulator iOutofnucleus(NES) IDMLIDLGLDLSD(SEQIDNO:2) :1E63P10238 
I I 

I I 

I I 

I I 

I I 

I I 

ERsecretion(signal [n]MMSFVSLLLVGILFWATEAEQLTKCEVFI :Lactalbumin(P09462) 
!peptide) Q (SEQIDNO:3) I 

I I 

I I 

I-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

I I 

I I 

I Rretention(KDEL) ~1I KDEL[c](SEQIDNO:4) 
I I 

I I 

I I 

I I 

I I [n]MLSLRQSIRFFKPATRTLCSSRYLL 
I S.cerevisiac00X4(P04037) !Mitochondrialmatrix (SEQIDNO:5) 

I I 

I I 

I I 

I I 

I I 

I I 

[n]MVAMAMASLQSSMSSLSLSSNSFLGQ I 

I asi II PisumsativumRPL24(P11893) 
I I 

I ~ I 

I I 

I I 

I I 

...................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................  

I I 

I I 

I I :Foldedsecretion(Tat) :(S/T)RRXFLK(SEQIDNO:7) I NeartheNterminus~61 
I I 

I I 

I I 

I I 

I I 

I I 

:peroxisome(PTSI) SKL[c](SEQIDNO:8) 
I I 

I I 

I....................................................................................................................................................................................S.............................................................................................................................................................................................................................................................................................................................  

I I 

I I 

I I :peroxisome(PTS2) [c]XXXXRLXXXXXHL(SEQIDNO:9) 
I I 

I I 10 

Incertainembodimentsoneormore(e.g.,atleast3,oratleast8antibodies)areexpressed 

withthesystemsandmethodsherein.Insomeembodimentsthisincludesthetherapeutic 

27 
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monoclonal antibodies (mAbs), Fabs, F(ab)2s, and scFv9s that are shownin Table 4 below, as well 

as the anti-SARS-CoV2 antibodies and antigenbindings provided atTable 5and Table 7, which is 

hereinincorporatedby reference.  

TABLE 

Antibody Name Trade name Type Source Target Use 
3F8 _______________mab mouse GD2 ganglioside neuroblastoma 
8H9 mab mouse B27-H3 neuroblastoma, 

sarcomametastatic 
_______________________________________________________________________________________________ braincancers 
______________________ __________________________________________CA-125 imitation ________________________________mab mouse ____________________________________ Abaovomab __________________________________________________________________________ 
___________________ _____________________________________________________ovanancancer 
______________________________________________________________ ( _______________________ Abciximab ReoPro Fab chimenc CD41 V (integnn plateletaggregation 
_________________________________________ _____________________________________________________________________________alpha-JIb) inhibitor 

Abituzumab ______________mab humanized CD51 cancer 
Abnilumab mab human integrinu4~Y7 inflanmiatorybowel 

diseaseulcerative 
____________________________________________________ ______________________________________ colitisCrofin'sdisease 

Actoxumab mab human Clostnidium Clostnidiumdifficile 
________________________________________________________ __________________difficile colitis 

Adalimumab Humira mab human mE-ct Rheumatoidarthritis, 
Crohn'sDiseasePlaque 
PsoniasisPsoniatic 
ArthritisAnkylosing 
SpondylitisJuvenile 
IdiopathicArthritis, 
Hemolyticdiseaseof 

________________________________________ _____________________________the newborn 
Adecatuniumab mab human EpCAM prostateandbreast 

______________________________________________________ _______________________________________ cancer 
Aducanumab ________________mab human beta-amyloid AlzheimerIs disease 
Masevikumab _____________mab human IL1TAandIL1TF _____________________ 

Melimomab _____________F(ab')2 mouse TNF-ct sepsis 
Mutuzumab ______ mab humanized CD2O lymphoma 
Alacizumab pegol _____________F(ab')2 humanized VEGFR2 cancer 
ALD51S _______________ --- humanized IL-6 rheumatoid arthritis 
Alemtuzumab Lemtrada, mab humanized CD52 Multiplesclerosis 

___________________ Campath ____________________________________________________________ 
V V 

Altumomabpentetate Hybri-ceaker mab mouse CEA colorectalcancer 
____________________________________________________________________________________(diagnosis) 

V mab ______________mab chimeric mesothelin cancer 
Anatumomab Fab mouse TAG-272 

non-smallcelllung 
maCenatox ___________________________________________________________carcinoma 
Anetumab ravtansine _______________mab human MSLN cancer 
Anifrolumab mab human interferonu1J3 systemiclupus 

________________________________________________________ __________________receptof erythematosus 
Anrukiwzumab(= mab humanized IL-13 asthma 
IMA-638) _____________ __________ ________________________________ _____________________ 

olizumab _______________mab humanized liLA-DR --- hematolo ical cancers 
___________________________________________________________________________________ 

Arcitumomab CEA-Scan Fab' mouse CEA gastrointestinalcancers 
____________________________________________________________________________________(diagnosis) 

V mab human activinreceptor- cancer 
__________________________________________________________________________likekinase_1 ___________________________ 

Aselizumab mab humanized L-selectin severelyinjuredpatients 
_____________________________________ ____________ (CD62L) __________________ 

Atezolizumab _______________mab humanized CD274 cancer 
Atinumab _____________ mab human RTN4 --

Atlizumab( Actemra, mab humanized IL-6receptor rheumatoidarthritis 
tocilizumab RoActemra __________ ____________________________________________________ 
Atorolimumab mab human Rhesusfactor hemolyticdiseaseofthe 

newbomIIcitation 
__________________________________________________________________________needed] 

Avelumab _____________mab human CD274 --
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Ba ineuzumab _____________ mab humanized beta am bid Alzheimer's disease 
p _________________________ _________________________________________________________ 

Basiliximab Simulect nub clilmeric CD25 (ctchainof preventionoforgan 

________________________________________________________________________ IL-2 receptor) transplant rejections 

Bavituximab _____________ mab chimenc _______________________________________ 
______________________ ________________________________________ phosphatidylserine cancer, viral infections 

Bectumomab LymphoScan Fab' mouse CD22 U ps 

_______________________ _______________________________________________________________ lymphoma(detection) 

Be elomab _____________ mab mouse DPP4 --

Belimumab Be~ysta, mab human BITE non-Hodgkin 

LymphoStat- lymphomaetc.  

__________________ B ______________________________________________________ 

Benralizumab ___________mab humanized CD125 asthma 
Beriilimumab _____________mab human CCL11 eotaxin-1 severe aller "c disorders 

____________________________________________________________________ __________________________________________________ ___________________________________ gi 

Besuesomab Scintimun mab mouse CEA-related inflammatory lesions 

andmetastases 

antigen 

__________________________ ______________________________________________________________________ (detection) 
Bevacizumab Avastin mab humanized VEGF-A metastaticcancer, 

retinopathyof 
U 

__________________________________________________________________________prematurity 
Beziotoxumab mab human Clostridium Clostridiumdifficile 

__________________________ ________________________________________________difficile colitis 
Biciromab FibriScint Fab' mouse fibrinLIbetachain thromboembolism 

____________________________________________________________________________________(diagnosis) 

Bimagrumab _____________mab human ACVR2B myostatininhibitor 
Bimekizumab _____________mab humanized IL 1'7A andIL 1W _____________________ 

Bivatuzumab mab humanized CD44v6 squamouscell 
mertansine _____________________________________________________carcinoma 
Bleseluniab _______________mab human CD4O --

Blinatumomab ___________BiTE mouse CD19 pre-B ALL (CD19+) 
Blontuvetmab Blontress mab Uveten CD2O --

_____________ nmy_____________ 
Blosozumab ___________________ mab humanized SOST osteoporosis 

Bococizumab mab humanized neuralapoptosis- U regulated 
________________________________________________________________________ roteinase_1 __________________________ 
_______________________________________________ _______________ p _______________________ 

Brazikuniab _______________mab human 1L23 Crohfrs disease 
U vedotin _____________mab chimenc CD3O TNFRSFS hematolo ic cancers 

Briakinumab mab human IL-12,IL-23 psoriasisrheumatoid 
arthritisinflammatory 
boweldiseases, 

_______________________________________________________________________________________________ multiplesclerosis 
Brodalumab _____________ mab human IL-i? _____________________ 

_______________________________________________ __________________________________ inflammatorydiseases 
Brolucizumab mab humanized VEGFA wetage-relatedmacdar 

__________________________________________________________________________degeneration 

Burnsumab mab human EGE23 X-linked 
__________________________________________________________________________hypophosphatemia 

Cabiralizumab _____________mab humanized CSF1R --

Canalinumab Ilaris mab human IL-i--- rheumatoidarthritis 
Cantuzumab mab humanized colorectalcanceretc.  
mertansine _____________ __________ __________________________________________________ 
Cantuzumab mab humanized MUC1 cancers 
ravtansine _________________________________________________________________________ 
Caplacizumab mab humanized VWF thrombotic 

thrombocytopenic 
________________________________________________________________________purpurathrombosis 

Capromabpendetide Prostascint mab mouse prostatic prostatecancer 
______________________________________________________________________carcinomacells __________________________ 

________________________________________________________________________________________________ (detection) 
Carlumab mab human MCP-1 oncology/immune 

_______________________ _____________________________________________________________indications 
ULdiIULLIMILLLW _____________mab chimenc endoglin --

Catumaxomab Removab 3funct rat/mouse EpCAMCD3 U 

hybrid malignantascites, 

_________________________ __________________________________________________________________ gastriccancer 
cBR96-doxorubicin mab humanized Lewis-Yantigen cancer 
immunoc0njugate __________________________________________________________________________ 

U U U 

Cedelizumab mab humanized CD4 preventionoforgan 
transplantrejections, 
treatment 

______________________ ____________________________________________________________autoimmunediseases 
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Cergutuzumab mab humanized 1L2 --

amunaleukin ___________________________________________________________________________ 
Certolizumabpegol Cimzia Fab' humanized TNF-ct Crobn'sdisease 

Rheumatoidarthritis 
axialspondyloatThritis 

___________________________________________________________________________________psoriasisarthritis 
Cetuximab Erbitux mab chimeric EGER metastaticcolorectal 

cancerandheadand 
_________________________ __________________________________________________________________ neckcancer 
ChitiS ______________mab chimeric GD2 an lioside neuroblastoma 

_______________________ ________ gg ___________ 
U Citatuzumabbogatox Fab humanized EpCAM ovariancancerand 

_________________________ ____________________________________________________________________ othersolidtumors 
Cixutumumab mab human IGF-1receptor solidtumors 

______________________________________________ _______________(CD221) ______________________ 
Clazakizumab mab humanized Otyctolagus rheumatoidarthritis 

________________________________ __________ ______________cuniculus ____________________ 
Clenoliximab _________ mab chimenc CD4 rheumatoidarthritis 
Clivatuzumab hPAM4-Cide mab humanized MUC1 pancreaticcancer 
tetmxetan ___________________________________________________________________________ 
Codrituzumab ____________________ mab humanized glypican 3 cancer 
Coltuximab ravtansine _______________mab chimenc CD19 cancer 
Conatumumab _____________mab human TRAR-R2 cancer 
Concizumab _____________mab humanized TEPI bleeding 
CR6261 mab human InfluenzaA infectious 

_________________________________ __________ ______________hemagglutiin disease/influenzaA 
Crenezumab ______________mab humanized __________________Alzheimer's disease 

______________________ ________________________________________1-40-13-amyloid _______________________ 

Crotedmnab ______________mab human GCGR diabetes Dacetuzumab _____________mab humanized CD4O _____________________ 

______________________ _____________________________________________________________hematologiccancers 
Daclizumab Zenapax mab humanized CD25(achainof preventionoforgan 

_________________________ _______________________________________________IL-2 receptor) transplant rejections 
Dalotuzumab mab humanized IGF-1receptor canceretc.  

_____________________ ________________________________________(CD221) ______________________ 

Dapirolizumab pegol _____________mab humanized CD154 (CD4OL) --

Daratumumab mab human CD3S(cyclicADP cancer 
______________________ ________________________________________ribosehdrolase _______________________ _________________ ______ y ________ 

Dectrekumab _______________mab human IL-13 --

Demcizumab _____________mab humanized DLL4 cancer 
Denintuzumab mab humanized CD19 cancer 
ma~1Todotin ___________________________________________________________________________ 
Denosumab Prolia mab human RANKL osteoporosisbone 

_________________________ __________________________________________________________________ metastasesetc 
Depatuxizumab mab chimeric/huma EGER cancer 

Derlotuximabbiotin mab chimenc histonecomplex recurrentglioblastoma 
________________________ ________________________________________________________________multiforme 

Detumomab _____________mab mouse B-lymphoma cell lymphoma 
U mab chimefic GD2 ganglioside neuroblastoma 

Diridavumab ____________mab human hema lutiin influenzaA ______________________________________________________________ gg _______________________ 

Domagrozumab mab humanized GDF-8 Duchennemuscular 

__________________________________________________________________________dystrophy Dorlimomab aritox _____________ F ab' 2 mouse --- --

_________ ( _________ ___________ ______________ 

Drozitumab _______________mab human DR5 cancer etc.  
Duligotumab ______________ mab human ERBB3 (HER3) testicular cancer 
Du ilumab _____________mab human 1L4 ato ic diseases 

p ____________________________________________________________ p 
Durvalumab ______________ mab human CD274 cancer 
Dusigitumab ______________mab human ILGF2 cancer Bcromeximab _____________mab chimeric GD3 an lioside mali nt melanoma _______________________ ________ gg gna 
Bculizumab Solids mab humanized C5 paroxysmalnocturnal 

hemoglobinuria, 

______________________ ___________________________________________________________atypicalHISS 
Edobacomab mab mouse endotoxin sepsiscausedbyGrant.

____________________________________ ___________ ___________________________________ negativebacteria 
Edrecolomab Panorex mab mouse ECAM colorectal carcinoma 

______________________________________________________________ p _______________________ 

Efalizumab Raptiva mab humanized LEA-1(CD11a) psoriasis(blocksT-cell 
_______________________ _____________________________________________________________migration) 

Efungumab Mycograb scFv human Hsp9O invasiveCandicla 
_________________________ ______________________________________________________________________ infection 

Eldelumab ________________mab human interferon gamma- Crohn's disease, 
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_________________________________________________________________________ induced protein ulcerative colitis 

El emtuinab _____________ mab human ERBB3 JTER3 cancer 

_______________________________________________ _______________ ( _______________________ 

Elotuzumab _____________ nub humanized SLAMFT multiple myeloma 

Elsilimomab ______________ nub mouse IL-6 --

Emactuzumab _____________ nub humanized CSF1R cancer 

Emibetuzumab ______________ nub humanized I{HGFR cancer 

Emicizumab _____________ nub humanized Y 

___________________________________ ___________ _______________ activated F9, FlO baemophilia A 
Enavatuzumab _____________ nub humanized TWEAK rece tor canceretc.  

______________________________________________________________ p _______________________ Enfoaumabvedotin nub human AGS-22M6 cancerexpressing 
________________________________________________________________________________________________ Nectin-4 
Enlimonub e ol _______________nub mouse ICAM-1 CD54 --

pg _________ _______ __________ ( _______________ 

Enob1ituzunub _____________nub humanized CD276 cancer 
Enokizumab ______________nub humanized 1L9 asthma 

Y nub human DLL4 --

Ensitiuximab ______________nub chimeric 5AC cancer 
itumomab ciftixetan _______________nub mouse e isialin --

______________ ___________ _______________ p _______________________ 

Eprafttzumab _____________nub humanized CD22 cancer, SLE 
Erenumab _____________nub human CGRP migraine 
Erlizunub F(ab')2 humanized ITGB2(CD1S) heartattackstroke, 

_________________________________________ _____________________________ traumatic shock 
ErWmaxonub Rexomun 3funct mt/mouse breastcanceretc.  

__________________________________________hybrid ____________________________________ 
Etaracizunub Abegrin nub humanized integrinczvJ33 melanomaprostate 

cancerovariancancer 
________________________________________________________________________________________etc.  

Etrolizuniab nub humanized integrinCC[37 inflammatorybowel 
________________________________________________________________________________________________ disease 

Evinacumab _______________nub human angiopoietin 3 dyslipidemia 
Evolocumab ________________nub human PCSK9 hypercholesterolemia 
Exbiviruniab nub human hepatitisBsurface hepatitisB 

_________________________________ __________ ______________ antigen _____________________ 
Fanolesonub NeutroSpec nub mouse CD15 appendicitis (diagnosis) 
Faralimomab _____________ nub mouse _______________________________________ 

______________________________________________________ __________________interferonreceptor __________________________ 
Failefttzumab _________________________ nub humanized folate receptor 

______________________ ____________________________________________________________ovanancancer Fasinumab _____________nub human HNGF _____________________ 

_______________________ _____________________________________________________________acutesciaticpain 
FI3TAO5 Lymphomun 3funct rat/mouse CD2O chroniclymphocytic 

_______________________ _______ hbrid ____________leukae V 

_______________________ _______________________________________________________________ mia 
Felyizunub nub humanized respiratory respiratorysyncytial 

__________________________________________________________________________virus V ________________________________________ _____________________________ infection 
______________________ _________________________________________syncytialvirus _______________________ 

Fezakinumab nub human IL-22 rheumatoidarthritis, 

_______________________ _____________________________________________________________~50riasi5 
Fibaftizumab ______________ nub humanized --

Ficlatuzumab _____________nub humanized HGF canceretc.  
Figitumumab nub human IGF-1receptor adrenocortical 

(CD221) carcinomanon-small 
___________________________________________________ _____________________________________ celllungcarcinomaetc.  

Firivumab nub human influenzaAvirus --

________________________________________________________henugglutiin ____________________ 

Flanvoftunab nub human TYRPi(glycoprote melanoma 
V 

___________________ _____________________________________in75) ____________________ 

Fletikumab ______________nub human 1L20 rheumatoid arthritis 
Fontolizunub HuZAF mab humanized IFN-y Crohn's disease etc.  
Foralunub ____________ nub human CD3 e silon --

____________________________________ ___________ _______________ p _______________________ 

Foravirumab nub human rabiesvirus rabies(prophylaxis) 
_________________________ ________________ _____________ __________________ 1 corotein __________________________ 

___________________________ ________ ___________ gy__p _________________ 

Fresolimumab nub human TGF-J3 idiopathicpulmonary 
fibrosisfocal 

segmental 
glomerulosclerosis, 

_________________________ ____________________________________________________________________ cancer Fulranumab _____________nub human NGF _____________________ __________________________________________________________________________pain 
Futuximab ____________nub chimeric EGFR cancer 
Galcanezumab _____________nub humanized calcitonin _____________________ 

________________________________________________________________________migraine 
Galixinub ____________ nub chimeric CDSO B-cell lymphoma 
Ganitunub nub human IGF-1receptor cancer 

____________________ _____________ __________ ______________ (CD221) _____________________ 

Gantenerunub ________________nub human beta amyloid Alzheimer's disease 
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Gavilimomab _________________ nub mouse CD1427 (basigin) graft versus host disease 

Gemtuzumab Mylotarg mab humanized CD33 acutemyelogenous 

ozo ainicin ___________________________________________________ leukemia 

Gevokizumab _____________ nub humanized IL-1J3 diabetes etc.  

Girentuximab Rencarex nub cliimeric carbonic anhydrase clearcellrenalcell 

_________ __________ 9 CA-IX carcinoma 84 

_________________________________________ ___________________________ _____________________ ________________________________________________________________ II] 
Glembatumumab nub human GPNMB melanomabreast 
yedotin ______________________________________________________cancer 
Golimumab Simponi nub human TNF-ct rheumatoidarthritis, 

psoriaticarthritis, 
________________________________________________ ___________________________________ ankylosingspondylitis 

Gomilixinub nub chimenc CD23(1gB allergicasthma 
__________________________________________________________________________receptor) ___________________________ 

Guselkumab ______________nub human 1L23 ______________________ 
____________________________________________________________________________________~50nasis 

Lbalizumab _______________nub humanized CD4 HIV infection 
Ibritumonubtiuxetan Zevalin nub mouse CD2O ~ I5 

____________________________________________________________________________lymphoma 

Icrucunub _____________ nub human VEGER-1 canceretc.  
Idarucizumab nub humanized dabigatran reversalof 

anticoagulanteffectsof 
__________________________________________________________________________dabigatran 

U 

Igovonub Indimacis-125 F(ab')2 mouse CA-125 ovanancancer 
____________________________________________________________________________________(diagnosis) 

1MAB362 nub human CLDN1S.2 gastrointestinal 
adenocarcinonusand 

___________________________________________________________________________________pancreatictumof 

Imalumab ______________nub human MW cancer 
Imciromab Myoscint nub mouse cardiac myosin cardiac imaging 
Im atuzunub _____________ nub humanized EGER cancer 
Inclacunub _____________nub human selectinP cardiovasculardisease 
Indatuximab nub chiimeric SDC1 cancer 
ravtansine __________________________________________________________________________ 
Indusatumabvedotin _____________nub human GIJCY2C cancer 
Inebilizumab nub humanized CD19 cancersystemic 

sclerosismultiple 
________________________________________________ __________________________________ ________________________ sclerosis 

Inflixinub Remicade mab chimeric TNF-u rheumatoidarthritis, 
ankylosingspondylitis, 
psoriaticarthritis, 
psoriasisCrohns 
diseaseulcerative 

_________________________ ____________________________________________________________________ colitis 

_________________________ _______________________________________________IL-2_receptor) __________________________ 

Inotuzumab nub humanized CD22 ALL 

ozoamicin ___________________________________________________________________________________ 
Intetumumab nub human CD51 solidtumors(prostate 

_________________________ ____________________________________________________________________ cancermelanoma) 
ilimunub Yervo mab human CD152 melanoma 

______________ ___________ _________________________________________________________ 

Iratumumab ____________nub human CD3O (TNFRSF8) Hodgkin's lymphoma 
Isatuxinub _____________nub chiimeric CD38 cancer 
Itolizunub _____________nub humanized CD6 --

IxeHzumab ______________nub humanized IL 17A autoimmune diseases 
Keliximab _____________ nub chiimeric CD4 chronic asthma 
Labetuzumab CEA-Cide mab humanized CEA colorectal cancer 
Lampalizumab nub humanized geographicatrophy 

secondarytoage-related 
______________________ ____________________________________________________________maculardegeneration 

Lanadelumab _______________nub human kallikrein angioedema 
Landogrozumab nub humanized GDF-8 musclewasting 

__________________________________________________________________________disorders 
U nub chimeric EGER --

emtansine _________________________________________________________________________ 
Lebrikizumab ____________nub humanized IL-13 asthma 
Lemalesonub nub mouse NCA-90 diagnosticagent 

(granulocyte 
__________________________________________________ ________________antigen) ________________________ 

Lendalizunub _____________nub humanized C5 --
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Lenzilumab _____________ mab human CSF2 --

Lerdelimumab nub human TGFbeIa2 reductionofscaning 
______________________ ___________________________________________________________afterglaucomasurgety 
Lexatumunub _____________nub human TRAW-R2 cancer 
Libivirumab nub human hepatitisBsurface hepatitisB 

______________________ ________________________________________antien _______________________ 

Lifastuzunubvedotin nub humanized phosphate-sodium cancer 
______________________ _________________________________________co-transortef _______________________ 

______________________________________________________________ p _______________________ 

Ligelizumab nub humanized IGHE severeasthmaand 
chronicspontaneous 

_________________________________________________ ___________________________________ urticaria 
Lilotonub satetraxetan __________________nub mouse CD3T cancer 
Lintuzumab ___________nub humanized CD33 cancer 
Lirilumab nub human KIII2D 

_________________________ ______________________________________________________________________ cancers 
Lodelcizumab _______________nub humanized PCSK9 hypercholesterolemia 
Lokivetmab nub vetennary Canislupus --

______________________________________________ _______________familiaris_1L31 ______________________ 
Lorvotuzumab nub humanized CD56 cancer 
mertansine _________________________________________________________________________ 
Lucatumunub nub human CD4O multiplemyelomanon

Hodgkin'slymphoma 
__________________________________________________________________________Hodgkin'slymphoma 

Lulizumab pegol _____________mab humanized CD2S autoimmune diseases 
V V V V V V Y 

Lumzi11ximab nub chimenc CD23(1gB chroniclymphocytic 
______________________ __________________________________________rece tor leukemia _____________________ _______ p) __________ 

Lumretuzumab ________________nub humanized ER13B3 (HER3) cancer 
MAul Xilonix nub human ILlA colorectal cancer 

__________________________________________________________________________________ 
Mapatumumab _____________mab human ThAW-Ri cancer 
Mar etuximab _____________nub humanized ch4D5 cancer 
Maslimomab ______________ --- mouse T-cell rece tor --

____________________________________ ___________ ________________ p _______________________ 
Matuzumab nub humanized EGER colorectallungand 

_________________________ __________________________________________________________________ stomachcancer 
Mavri1imumab nub human GMCSFreceptor rheumatoidarthritis 

V 

______________________________________________________u-chain ____________________ 

Mepolizumab Bosatria nub humanized IL-5 asthmaandwhiteblood 
_________________________ __________________________________________________________________ celldiseases 

Metelimumab ________________nub human TGF beta 1 systemic scleroderma 
Milatuzumab nub humanized CDT4 multiplemyelomaand 

otherhematological 
__________________________ ______________________________________________________________________ nulignancies 

Minretumomab nub mouse TAG-fl tumordetection(and 

Mirvetuxinub nub chimenc folatereceptor cancer 
50ravtansine ____________________________________________alha _________________________ 

_______________________________________________________________ p _______________________ 

Mitumomab nub mouse GD3ganglioside smallcelllung 
________________________________________ _____________________________carcinoma 

Mo amulizumab ______________nub humanized CCR4 cancer 
Monalizumab _____________ nub humanized KLRC1 --

Morolimunub ____________nub human Rhesus factor --

Motavizunub Nunux nub humanized respiratory respiratorysyncytial 
_________________________ ________________________________________________5 nc tial virus virus prevention 
_______________________ ________ yy (p 

Moxetumonub mab mouse CD22 cancer 
asudotox _____________________________________________________________________________________ 

__________________________________________________________________________________ 
Muromonab-CD3 Orthoclone nub mouse CD3 preventionoforgan 

_________________________ OKT3 ____________________________________________________ transplant rejections 
Nacolomab tafenatox _________________Fab mouse C242 antigen colorectal cancer 
Namilumab ______________nub human CSF2 --

Naptumomab Fab mouse 5T4 non-smallcelllung 
estafenatox carcinomarenalcell 

________________________________________ _____________________________ carcinoma 
V mab nub chimenc CD3T --

emtansine _________________________________________________________________________ 
Narnatumab ______________ nub human RON cancer 
Natalizumab Tysabri nub humanized integrinWi multiplesclerosis, 

______________________________________________________ _______________________________________Crohin'sdisease 
Navicixizumab nub chimeric/huma DLL4 --

_____________________ _________________________nized ________________________________________ 
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Navivumab mab human influenzaAvirus --

_________________________________________________________hemagglutininHA______________________ 
Nebacumab ___________________ nub human endotoxin sepsis 
Necitumunub nub human EGER non-smallcelllung 

________________________________________ _____________________________carcinoma 
Nemo1izumab _______________nub humanized 1L3iRA eczema[106] 
Nerelimomab _________ nub mouse TNF-ct --

Nesvacumab ________________nub human angiopoietin 2 cancer 
Nimotuzumab Theracim nub humanized EGER squamouscell 

Theraloc 
carcinomaheadand 
neckcancer, 
nasopharyngealcancer, 

__________________________________________________________________________glioma 
Nivolmuab Odivo nub human PD-i cancer 

______________________ p ____________________________________________________________________ 
Nofetumonub Verluma Fab mouse --- cancer(diagnosis) 
me__entan ____________ _________ ________________________________________________ 

rp __________________________________________________ 
Obiltoxaximab nub clilmeric Bacillusanibracis Bacillusanibracis 

_________________________________________________________anthrax _____________________ 

__________________________________________________________________________spores 
Obinutuzumab Gazyva mab humanized CD2O Chroniclymphatic 

______________________ _____________________________________________________________leukemia 

Ocaratuzunub _____________nub humanized CD2O cancer 
Ocrelizumab nub humanized CD2O rheumatoidarthritis, 

lupuserythematosus 
________________________ ________________________________________________________________etc.  

Odulimomab nub mouse LEA-i(CDiia) preventionoforgan 
transplantrejections, 

________________________________________________ ___________________________________ immunologicaldiseases 

Ofatumumab Arzerra nub human CD2O chroniclymphocytic 
_______________________ _______________________________________________________________leukemiaetc.  

Olaratumab __________nub human PDGF-Ra cancer 
Olokizumab _____________nub humanized 1L6 --

Omalizumab Xolair nub humanized 1gB Ec region allergic asthma 
Onarliuzumab nub humanized humanscatter cancer 

factorreceptor 
________________________________________________________kinase ____________________ 

Ontuxizumab nub chimeric/huma TEMi cancer 
_____________________ _________________________nized ________________________________________ 

Opicinumab _____________nub human LINGO-i multiple sclerosis 
Oporwzunub monatox ______________scFv humanized EpCAM cancer 

U 

_____________________ ________________________________________CA-i25 ______________________ 

___________________ OvaRex mab mouse ____________________________________ Oregovonub ___________________________________________________________________________ 
______________________ ___________________________________________________________ovariancancer 

Orticumab __________nub human oxLDL --

Otelixizumab nub chimeric/huma CD3 diabetesmellitustype1 

Otleituzumab _____________nub humanized CD3T cancer 
Oxelumab _____________nub human OX-40 asthma 
Ozanezumab nub humanized NOGO-A 

ALSandmultiple 
________________________________________________ __________________________________ ________________________ sclerosis 

Ozoralizumab _____________nub humanized TNF-ct inflammation 
Pa 'baxinub _____________ nub chimeric li oteichoic acid _____________________ 

__________________________________________ p sepsis(Staphylococcus) 
Palivizumab Synagis, nub humanized Fproteinof respiratorysyncytial 

Abbosynagis respiratory virus(prevention) 
__________________________ ________________________________________________5 nctialvirus ___________________________ 

_______________________ ________ yy ___________ 
Pamrevlunub _____________nub human CTGF --

Panitumunub Vectibix nub human EGER colorectal cancer 
Pankonub nub humanized tumorspecific U 

glycosylationof 
___________________________ ________ ____________MUCi _________________ 

Panobacumab nub human Pseudomonas Pseudomonas 
________________________ ____________________________________________aeruginosa aeruginosa infection 

Parsatuzumab ______________ nub human EGELT cancer 
Pascolizunub _____________nub humanized IL-4 asthma 
Pasotuxizumab nub chimeric/huma folatehydrolase cancer 

_____________________ _________________________nized ________________________________________ 
Pateclizunub _____________ nub humanized LTA mE 
Patritumab ____________nub human ERBB3 FIZER3 cancer 
________________ _____ _______ ( __________ 

Pembrolizumab nub humanized PDCDi melanomaandother 
_________________________ ______________________________________________________________________ cancers 

Pemtumonub Theragyn --- mouse MUCi cancer 
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Perakizumab _____________mab humanized IL PM arthritis 
Peituzumab Omnilar mab humanized JTER2/neu cancer 
Pexelizumab scFv humanized C5 reductionofsideeffects 

_______________________ _____________________________________________________________ofcardiacsurgery 
Pidiiizumab mab humanized PD-i cancerandinfectious 

_________________________ ____________________________________________________________________ diseases 
Pinatuzumab vedotin _____________mab humanized CD22 cancer 
Pintumomab mab mouse adenocarcinoma adenocarcinoma 

__________________________________________________________antigen (imaging) 
Ptaculumab mab human humanTNF painandinflammatory 

_________________________ ____________________________________________________________________ diseases 
Plozalizumab mab humanized CCR2 diabeticnephropathy 

andarteriovenousgraft 
_______________________________________________________________________________patency 

Pogalizumab mab humanized TNFRsuperfamily --

_________________________________ __________ ______________ member _____________________ 
Polatuzumab vedotin _____________mab humanized CDT9B cancer 
Ponezumab mab humanized humanbeta- Alzheimer'sdisease 

_____________________ ________________________________________amyloid ______________________ 

Prezalizumab _______________mab humanized ICOSL --

Priliximab mab clilmeric CD4 Crolin'sdisease, 
_________________________ ______________________________________________________________________ multiplescierosis 

Pritoxaximab mab cliimeric --

B.colisltulgatoxin 
________________________________________ _____________type-i ____________________ 

Pritummnab ____________mab human vimentin braincancer 
PRO i40 ______________ --- humanized CCR5 HIV infection 
Quiiizumab _____________ mab humanized IGHE asthma 
Racotumomab mab mouse N- cancer 

glyc0lylneuramiic 
______________________ _________________________________________acid _______________________ 

. V 

Radretumab mab human fibronectinextra cancer 
__________________________________________________________domain-B _____________________ 

Rafiviruniab mab human rabiesvirus rabies(prophylaxis) 
______________________ __________________________________________glycoprotein _______________________ 

Ralpancizumab mab humanized neuralapoptosis- dyslipidemiaV regulated 
_________________________ _______________________________________________ roteinasei __________________________ ______________________________________________________________p _______________________ 

Ramucirumab Cyrainza mab human VEGFR2 solidtumors 
Ranibizumab Lucentis Fab humanized VEGF-A maculardegeneration 

_______________________ _______________________________________________________________(wetform) 
Raxibacumab mab human anthraxtoxin, anthrax(prophylaxis 

______________________ _________________________________________protective antigen and treatment) 

________________________ ____________________________________________glycoprotein function after stroke 
Regavirumab mab human cytomegalovirus cytomegalovirus 

______________________ ________________________________________ 1 co roteinB infection 
___________________________ ________ ___________gy__p _________________ 

Reslizumab mab humanized IL-5 inflammationsofthe 
airwaysskinand 

_______________________________________________________ ________________________________________ gastrointestinaltract 
Rilotumumab __________mab human HGF solidtumors 
Rinucumab mab human platelet-derived neovascularage-related 

growthfactor maculardegeneration 
_________________________ _______________________________________________receptorbeta __________________________ 

Risankizumab _____________mab humanized 1L23A --

Rituximab MabThera, mab chimenc CD2O lymphomasleukemias, 
Rituxan someautoinmiune 

__________________________________________________________________________disorders 
Rivabazumabpegol mab humanized Pseudomonas --

aeruginosatypeIII 
_____________________________________________________ _________________secretionsystem __________________________ 

Robatuinumab mab human IGF-ireceptor cancer 
____________________ _____________________________________(CD22i) _____________________ 

Roledumab _____________mab human RED --

Romosozumab _______________mab humanized scierostin ________________________ 

______________________ ____________________________________________________________osteoporosis 
Rontalizumab mab humanized lEN-u systemiclupus 

_______________________ _____________________________________________________________erythematosus 
Rovalpituzumab mab humanized DLL3 --

tesirine ______________________________________________________________________ ___________________________ 
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Rovelizunub LeukArrest mab humanized CD1 1, CD1S baemorrhagic shock etc.  
Ruplizumab Antova nub humanized CD154 (CD4OL) rheumatic diseases 

U U 

Sacituzumabgovitecan nub humanized tumor-associated cancer 
calciumsignal 

______________________ ________________________________________transducer2 _______________________ 

Samalizumab _____________nub humanized CD200 cancer 
Sa elizumab _____________mab humanized IL6R --

__________________________________________________________________________________ 
Sarilumab nub human 1L6 rheumatoidarthritis, 

______________________ _____________________________________________________________ankylosingspondylitis 
Satumomab endetide _________________nub mouse TAG-272 cancer dia nosis 

p ___________________________________________________________ (g 
Secukinumab nub human ILPM uveitisrheumatoid 

______________________ _____________________________________________________________arthritispsoriasis 
Seribantumab ________________nub human ERBB3 (HER3) cancer 
Setoxaximab --

________________________________________________________type-2 ____________________ 

Sevirlimab --- human cytomegalovirus cytomegalovirus 
_________________________ ______________________________________________________________________ infection 

SGN-CD19A nub humanized CD19 acutelymphoblastic 
leukemiaandB-cell 
non-Hodgkin 

____________________________________________________________________________lymphoma 

SGN-CD33A nub humanized CD33 Acutemyeloid 
______________________ _____________________________________________________________leukemia 

Sibrotuzumab _____________nub humanized FiT cancer 
Sifalimumab nub humanized lEN-u 

SLEdermatomyositis, 
______________________ ___________________________________________________________polymyositis 

Siltuximab _____________nub chimenc IL-6 cancer 
Simtuzumab _____________nub humanized LOXL2 fibrosis 
Siplizumab nub humanized CD2 psoniasisgraft-versus

hostdisease 
________________________________________________________ ________________________________________ (prevention) 

Sirukumab _____________nub human IL-6 rheumatoid arthritis 
______________________________nub humanized CA-125 ___________________ Sofituzumabvedotin _____________________ _________________________________________________ 
______________________ ___________________________________________________________ovanancancer 

Solanezumab ________________nub humanized beta aniyloid Alzheimer's disease 
Solitomab _______________BiTE mouse ECAM --

______________________________________________________________ p _______________________ 

Sonepcizumab --- humanized sphingosine-i- choroidalandretinal 
________________________________ hos hate neovasculanization 
____________________ ______ pp _________ 

Sontuzumab _________________nub humanized episialin --

Stamulumab _______________nub human myostatin musculardystrophy 
Sulesomab LeukoScan Fab' mouse NCA-90 osteomyelitis(imaging) 

(granulocyte 

_________________________________________________ ________________antigen) ________________________ 

Tabalumab _____________nub human BITE B-cell cancers 
Tacatuzumab AEP-Cide nub humanized alpha-fetoprotein cancer 
tetraxetan ___________________________________________________________________________ 
Tadocizumab Eab humanized integrincilJbI33 percutaneouscoronary 

_______________________ _____________________________________________________________intervention 
Talizumab ___________ nub humanized 1gB allergicreaction 
Tamtuvetmab Tactress mab Uvetenna CD52 --

Tanezumab _____________ nub humanized NGE pain 
Ta litumonub a tox _____________nub mouse CD19 cancer citationneeded 

p pp ____________________________________________________________ II 

Tarextumab ________________nub human Notch receptor cancer 
Tefibazumab Aurexis nub humanized clumpingfactorA Staphylococcusaureus 

_______________________________________________________ ________________________________________ infection 

Telimomab aritox _____________Eab mouse --- --

Tenatumomab ___________nub mouse tenascinC cancer 
Teneliximab nub chimeric CD4O autoimmunediseases 

andpreventionoforgan 
______________________ ____________________________________________________________transplantrejection 

Te lizumab _______________nub humanized CD3 diabetes mellitus e 1 
p ____________________________________________________________ typ 

Teprotumumab nub human IGE-1receptor hematologictumors 
____________________ _____________________________________(CD221) _____________________ 

Tesidolumab _____________ nub human C5 --

Tetulonub ______________nub humanized CD3T _______________________ 
________________________ ________________________________________________________________cancer[141] 

Tezepelumab nub human TSLP asthmaatopic 
_________________________ ______________________________________________________________________ dermatitis 

TGN1412 _____________ --- humanized CD2S chronic lymphocytic 

36 

Suvizumab ______________nub humanized HIV-1 viral infections



WO20221067091 PCT/IJS2021/052040 

leukemiarheumatoid 

____________________________________arthritis 
Y Y Y 

Ticilimunub(= nub human CTLA-4 cancer 
Wemelimumab) _______________________________________________________________________ 
Ti atuzumab ______________nub humanized TRAW-R2 cancer 
Ti1dm16zumab nub humanized 1L23 inmiunologically 

mediatedinflammatory 
__________________________________________________________________________disorders 

Timolumab ______________ nub human AOC3 --

Tisotumabvedotin nub human coagulationfactor --

__________________________________ _______________________________________________________________III ___________________________________ 

TNX-650 ____________ --- humanized IL-13 Hodgkin's lymphoma 
Tocilizumab(= Actemra, nub humanized IL-6receptor rheumatoidarthritis 
atlizumab RoActemra ________________________________________________________________________ 
Toralizumab nub humanized CD154(CD4OL) rheumatoidarthritis, 

_______________________________________ ____________ _____________________________________ lupusnephritisetc.  

Tosatoxumab nub human Staphylococcus --

________________________________________________________aureus ____________________ 

Tositumonub Bexxar --- mouse CD2O follicularlymphoma 
Tovetumab ______________nub human CD14Oa cancer 
Tralokinunub _____________mab human IL-13 asthmaetc 
Trastuzunub Herceptin nub humanized HER2/neu breast cancer 
Trastuzunub nub humanized J{ER2/neu breastcancer 
emtansine _________________________________________________________________________ 
TRBSOT Ektomab 3funct --- GD2 ganglioside melanoma 
Tre alizunub ______________nub humanized CD4 --

Tremelimunub _____________ nub human CTLA-4 cancer 
Trevogrunub nub human growth muscleatrophydueto 

differentiation orthopedicdisuseand 
_______________________ ___________________________________________factor 8 sarcopenia 

Tucotuzunub nub humanized EpCAM cancer 
celmoleukin _____________________________________________________________________________________ 
Tuvirunub ______________ --- human he atitis B virus chronic he atitis B 

______________________________________________________________ 
Ublituximab _____________nub chimenc MS4A1 cancer 
Ulocuplumab nub human CXCR4(CD184) henutologic 

__________________________ ______________________________________________________________________ malignancies 
Urelumab _______________nub human 4-1BB (CD13'7) cancer etc.  
Urtoxazumab nub humanized Escherichiacoli diarrhoeacausedbyB.  

_________________________ ______________________________________________________________________ coli 
Ustekinumab Stelara nub human IL-12,IL-23 multiplesclerosis, 

psoriasispsoriatic 

____________________________________ arthritis 
________________ _____ _______ ( __________ 

Vadastuximab talirine _____________nub chimenc CD33 --

Vandoituzmnab nub humanized STEAP1 cancer 
yedotin ___________________________________________________________________________ 
Vantictumab ________________nub human Frizzled receptor cancer 
Vanucizunub ________________nub humanized angiopoletin 2 cancer 
Va aliximab _____________mab chimeric AOC3 yAP-i --

________________________________________ ( _______________________ 

Varlilumab nub human CD2T solidtumorsand 
hematologic 

__________________________ ______________________________________________________________________ malignancies 
Vatelizumab _____________ nub humanized ITGA2 (CD49b) --

Vedolizumab Entyvio mab humanized integrinu4~Y7 Crolm'sdisease, 
______________________________________________________ _______________________________________ ulcerativecolitis 

Veltuzumab nub humanized CD2O non~Hodg~nIs 
________________________________________________________________________lymphoma 

Ve alimonub _____________mab mouse AOC3 VAP-1 inflammation 
________________________________________ ( _______________________ 

Vesencumab _____________nub human NRP1 _____________________ 

______________________ ____________________________________________________________solidmalignancies 
Visilizumab Nuvion mab humanized CD3 Crolm'sdisease, 

_________________________ ____________________________________________________________________ ulcerativecolitis 
Vobari1izumab nub humanized IL6R inflammatory 

______________________ ____________________________________________________________autoimmunediseases 
Volocixinub _____________ nub chimeric _________________solidtumors 

_______________________________ _________ _____________ integrin u5~31 ____________________ 
Vorsetuzunub nub humanized CDTO cancer 
mafodotin ___________________________________________________________________________ 
Votumumab HumaSPECT mab human tumorantigen colorectaltumors 

___________________________ ________ ____________CTAA1688 _________________ 
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Xentuzumab ____________ mab _____________ IGF1, IGF2 --

Zalutumumab HuMax-EGFr mab human EGER squamouscell 
carcinomaofthehead 

________________________________________ _____________________________andneck 
Zanolimumab HuMax-CD4 mab human CD4 rheumatoidarthritis, 

psoriasisT-cell 
__________________________________ __________ ________________________________ lymphoma 

Zatuximab ___________mab chimenc HERi cancer 
Ziralimumab _____________ mab human ________________ --

________________________________________________ ________________CD14)7_(basigin) _______________________ 
Zolimomabaritox mab mouse CD5 systemiclupus 

erythematosusgraft
______________________________________________________ _______________________________________ versus-hostdisease 

TABLES 

Sponsors Drugcode TrialIDs 

Celitrion CT-P63 a \\...~ Sfl)t~N5.. :Wb~b~bWbfl 

xevirBioBV VROLL 

JemrncareGroup JMB2002 ChICTR2100042150 

uyePharmaGroupLtd Y-CovMab NA 

AbbVie ABBV-417D11 NC104644120 

iFiBlOTherapeutics FB30132A NC104590430 

ADMO3820 NC104592549 

OlogyBioservices ______________ 

eigene >2604 NC104669262 

enenixBiotechInc LX7O NC104561076 

g ____________ 

CORATTheraeutics COR-LOL NC104674566 

p ____________ 

VirBiotechnoL! VIR-7832 NC104746183 

AbCelleraIEliLillyand Y-CoVL4O4, NC104634409 
Company Y3853113 

SorrentoTheraeuticsInc. CO"fJ-AMGSTJ-2020 NC104734860 

p ( )_____________ 

eigene yp593 NC104532294: 
NC104551898 

Biosciences,~EliLillyanJSOL6,LY3832479,LY-NC104441918; 
Company CoVOL6 NC104441931: 

NC104427501 
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abwellShanhalBioscience NC104533048* 
Co.,Ltd.( g) 33 NC104627584 

ToscanaLifeSciencesSvilu o NC104932850* 
pp DOOO4JOS NC104952805 

s.r.1. _________________ 

ristol-MyersSquibbS CL44LSandCL3SLS NC104700163:U 
ockefellerUniversity ctiv-2 study 

SinocelitechLtd. SCTAOL NC104483375: NC104644185 

ADG2O NC104805671 

AdagioTherapeutics NC104859517 

NC104479631; 
niBiosciences RJJ-196 U 

niBiosciences RJL198 NC104479644; 

TychanPte.Ltd. ]7Y027 NC104429529: 
NC104649515 

AZD7442(AZDSS9S± NC104507256; 
AstraZeneca ~DLO6L) NC104625725; 

NC104625972 

NC104525079; 
Celitrion CT-P59 NC104593641~ 

VirBiotechnoL! VIR-7831/ NC 104545060; 
GlaxoSmithKline G5K4182136 ctiv-3 study 

Y-CoVSSS NC104411628 (Phase 
(LY3S19253); 1);NC104427501 (Phase2); 

AbCelleraIEliLillyand NC104497987 
Company combinationofLY- (Phase3); 

CoVSSSwithLY- NC104501978 (Activ-3study); 
CoVOL6(LY3832479) NC104518410Phase2/3 

_________________________( ) 

GN-COV2 NC104425629(Phase 
egeneron (RFGN10933-F 1/2);NC104426695(Phase 

GN10987) 1/2);NC104452318(Phase3) 

Incertainembodimentsanagentsuchasananti-inflammatoryagentorbioactivelipidisusedto 

increasetheexpressionleveland/ordurationofanythetherapeuticprotein(orbiologicallyactive 

nucleicacidmolecules)expressedfromthenon-viralvectorsinthemethodsherein.Inwork 
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conductedduringthedevelopmentofembodimentshereintheanti-inflammatoiyagents(AILs) 

andbioactivelipidsinTable6belowweretestedandtheonesinblackwerefoundtobe 

successfulagents.  

5 TABLE 

AILsandbioactivelipidstested 
) DO~OSThSX~N~flOW:Acki (0HA) 3/1OH5%U

'-U, 

41, I'I ~Y1~J% 

Acid (ALA) 4 

'2 .- 'It (MARlj 9t;: 

t El' 
El' £44 (LMI4 

a 
I ** 'I 9' 

I) I, 5% 
'up *tE&tN. q I. I, 

K~~k thEash %'~ 'S t U 

6; ~COS~?ipe~Ma&NOW.Acid (I!3I'A~ El 

L U A' 
U, th.~1 J:.NLN..;%~:C . ' 4tt~ ~ I, 

\s4LN'~QVIh ~%A4 ~ bSK' ~Mx~su £4t2 ;thlh3 

t !" d I, =0% 
TI Lt' It~t' 4 

' Sr&s;~s ~ 
tNt 'I IlL'; 

Il ~ 'I %cY%%~4uA\%
4
Nhtl. *1 

.t*EL ~- LL ~at..t½ ~ I. .~ 
~u 

ii I 
.rb'ttrryb dXiEttP.~hEe'httv EGtn.L~-!~w.tw5 I 

4-lu *X\7 'I ~I q~ ~ 
ha. l~fl¶hb'i U 3% 

'lit II ~ ~ ~ I 

EL t:~¶I~~-~b. ~.7%%~Th ~ tt~t~ I4,.;' 
S :,%)ZY%.%.'tNc~*%%'%t'. %~.  

(QAJ ~3dt1WI 

AIpIa U (AT) 
t (Sri~$) I 

~ 4Thosph~Pe 

41, I 

Jr 
I ~3h4 

,ttN 9 ~q .~. - . 'a' - I~ ~* ~t% 

~a* ~ ~ .- ,-' L *, k hL &U~ ~~' ;q~i&~It 
A A % ~brq %~ his.  

EXAMPLES 

IntheExamplesbelowthedexamethasoneiswater-solubledexamethasonewhichcontains 

10 dexamethasonecomplexedtocyclodextrintomakeitsoluble.Thedexamethasonepalmitateis 

dexamethasone21-palmitate.  

EXAMPLE 

Multiple-MAbExpression 

15 ThisExampledescribesinvivoexpressionofmultipleuniquemonoclonalantibodies 

followingserialtreatmentsinmiceovera4weektreatmentcourse.  

ExperimentalMethods:Onday0,threemicepergroupweregivenIPinjectionsof 

dexamethasone(40mg/kg)twohourspriortosequentialIVinjectionoflipids(1OOOnmolDOTAP 

sUvwith2. odexamethasonepalmitateand1OOOnmolDMPC(1,2-Dimyristoyl-SN-glycero

20 3-phosphocholine)neutrallipidwith odexamethasonepalmitate),followedtwohourslater 

40 
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by75mgofasingleplasmidDNA(pDNA)containing5J8andanti-1L5eDNAs("5JS-1L5").  

These micewereagainre-treatedondays7,14and21withIPdexamethasoneandIVlipidand 

sequentialpDNAasbeforehoweverwithpDNA(s)containingthefollowingeDNAsatindicated 
anti

doses:Day7:88mgB38-lambdaanti-CoV2"B38Lambda"Day14:44mgB38-lambda 9 

5 CoV2,and44mgofasinglepDNAcontainingtwocopiesofanti-ILScDNA(ILS-ILS),Day21: 

44mgrituximab(aCD2Odual),and44mgH4anti-CoV2("H4").SerumlevelsofmAbproteins 

weremeasuredbyELISA24hoursaftereachtreatmentandevery2-3weeksthereafter.Group 

mean+/-SEMserumlevelsoftargetproteinsareshowninthegraph. Thedisplayed"Daysafter 

injection"timepointsareallrelativetotheinitialinjectionofpDNAcontaining5J8andanti-ILS 

10 cDNAsatDayO.  

TheresultsareshowninFigure1, anddemonstratethatserialinjectionofdifferentDNA 

mAbvectorsonaweeklybasiscanproduceongoingtherapeuticlevelsoffourdifferentintact 

monoclonalantibodiesinindividualmice.  

15 EXAMPLE 

Multiple-MAbExpression 

ThisExampledescribesinvivoexpressionofmultipleuniquemonoclonalantibodies 
9 9 

followingserialtreatmentsinmiceovera6weektreatmentcourse.  
9 

Experimentalmethods:Onday0,threemicepergroupweregivenIPinjectionsof 
20 dexamethasone(40mg/kg)twohourspriortosequentialIVinjectionoflipids(1OOOnmolDOTAP 

sUvwith2. odexamethasonepalmitateand1OQOnmolDMPC(1,2-Dimyristoyl-SN-glycero

by44mgeachofpDNAcontaininganti-ILSand5J8cDNAs("aILS+5J8").Thesesamemice 

weresimilarlyre-treatedondays7,14,withIPdexamethasoneandIVlipidandsequentialpDNA 

25 asbeforehoweverwithpDNA(s)containingthefollowingcDNAsatindicateddoses:Day7: 

75mgoftheanti-Sars-Cov-2monoclonalantibodyB38KappacDNA("B38-Kappa"),Day14: 

44mgofasinglepDNAcontainingtwocopiesofrituximabcDNA("aCD2O-aCD2O"),and44mg 

ofasinglepDNAcontainingtwocopiesof5J8("5J8-5J8").SerumlevelsofmAbproteinswere 

measuredbyELISA24hoursonedayfollowingthesecondtreatment(day8)andevery1-2weeks 

30 thereafter.Groupmean+/-SEMserumlevelsoftargetproteinsareshowninthegraph. The 

indicatedtimepointsareallrelativetotheinitialinjectionofpDNAs-containinganti-ILSand5J8 

cDNAsatDay0.  

ResultsareshowninFigure2anddemonstratethatsePalinjectionofdifferentDNAmAb 

vectorsinjectedonaweeklybasiscanproduceongoingtherapeuticlevelsoffourdifferentintact 

35 monoclonalantibodiesinindividualmice.  

41 
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EXAMPLE 

Multiple-MAbExpression 

ThisExampledescribesinvivoexpressionofmultipleuniquemonoclonalantibodies 
4 

followingserialtreatmentsinmiceovera3weektreatmentcourse.  

5 Experimentalmethods: 

WithregardtoFigure3A:Onday0,4groupsofthreemicepergroupweregivenIP 

injectionsofdexamethasone(40mg/kg)twohourspriortosequentialIVinjectionoflipids 

(1QOOnmolDOTAPSUVwith2. odexamethasonepalmitateand1OQOnmolDMPC(1,2

Dimyristoyl-SN-glycero-3-phosphocholine)neutrallipidwith odexamethasonepalmitate), 

10 followedtwohourslaterby75mgofoneoffourseparatepDNAcontaininganti-Sars-Cov-2 

monoclonalantibodyB38cDNAasfollows:Group1:B38-Lambda-BV3,Group2:modSE3-2

mCMV-B38-BV3,Group3:modSE3-2-hCMV-B38-BV3,andGroup4:B38-Kappa-BV3.Serum 

levelsofanti-CoV2mAbproteinsweremeasuredbyELISA24hoursaftertheinitialtreatment 

andaredisplayedasgroupmean+1-SEM.  

15 WithregardtoFigure3B:Thesesamemiceweresimilarlytreatedondays7and14with 

IPdexamethasoneandIVlipidandsequentialpDNAasbeforehoweverwithpDNA(s)containing 

thefollowingcDNAsatindicateddoses:Day7:44mganti-ILS("aILS")and44mg5J8("5J8").  

Day14:88mgrituximab("aCD2ODual").  

Serumlevelsof anti-CoV2mAbproteinsweremeasuredbyELISA24hoursafterthe 

20 initialtreatmentandweeklythereafter.Serumlevelsofanti-ILS,5J8,andrituximabwere 

determinedondays22and29,andaredisplayedasgroupmean+1-SEM.Theindicatedtime 

and5J8cDNAsatDay0.  

TheseresultsshowninFigures3Aand3Bdemonstrate:A)thatvariousconfigurationsof 

25 pDNAexpressionvectorsresultindisparateexpressionlevelsoftargetproteinsandB)thatserial 

injectionofpDNAmAbvectorsencodingfordifferentmAbclonescanproducesignificant 

ongoingserumlevelsoffourdifferentintactmonoclonalantibodiesinindividualmice.  

EXAMPLE 

30 Multiple-MAbExpression 

ThisExampledescribesinvivoexpressionofmultipleuniquemonoclonalantibodies 
4 

followingserialtreatmentsinmiceovera3weekTreatmentCourse.  

Experimentalmethods:Onday0,threegroupsofmiceeachcontainingthreemiceper 

groupweresimilarlygivenIPinjectionsofdexamethasone(40mg/kg)twohourspriorto 

35 sequentialIVinjectionoflipids(lOQOnmolDOTAPSUVwith odexamethasonepalmitate 
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WO20221067091 PCT/IJS2021/052040 

and1OOOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholine)neutrallipid)with o 

dexamethasonepalmitatefollowedbythefollowingpDNA(s)containingthefollowingeDNAsat 

indicateddoses:44mgofasinglepDNAcontainingtwocopiesof5J8cDNA("5J8-5J8"),and 

44mgofasinglepDNAcontainingtwocopiesofanti-1L5cDNA("aJL5-aIL5").Thesesame 

5 groupsofmiceweretreatedondays7,14,withIPdexamethasoneandIVlipidandsequential 

pDNAasbeforehoweverwithpDNA(s)containingthefollowingcDNAsatindicateddoses: 

Group1:Day7- 44mgofrituximabcDNA('~aCD2O-dual")and44mgoftheB38anti-SARS 

CoV2cDNAs("B38-Tag~ Day14- 88mgoftheanti-Sars-Cov-2monoclonalantibody("1-14").  

Group2:Day7- 44mgofasinglepDNAcontainingtwocopiesofrituximabcDNAs("aCD2O

10 aCD2O")and44mgoftheanti-Sars-Cov-2monoclonalantibodyB38KappacDNA("B38

Kappa")cDNAs("B38-Tag),Day14- 88mgoftheanti-Sars-Cov-2monoclonalantibodyH4 

cDNA("H4").Group3:Day7- 44mgofrituximabcDNA("aCD2O-dual")and44mgoftheB38 

anti-SARSCoV2cDNAs("B38-Tag"),Day14- NoTreatment.  

SerumlevelsofmAbproteinsweremeasuredbyELISAondays1,8,and15.The 

15 indicatedtimepointsareallrelativetotheinitialinjectionofpDNAscontaining5J8andaIL5 

cDNAs.ResultsareshowninFigure4,whichshowthatserialinjectionofdifferentDNAmAb 

vectorsonaweeklybasiscanproducesignificantongoingserumlevelsoffourdifferentintact 

monoclonalantibodiesinindividualmice.  

20 

EXAMPLES 

ThisExampledescribesinvivoexpressionofmultipleuniquemonoclonalantibodies 

followingserialtreatmentsinMiceovera3weekTreatment.  

25 Experimentalmethods: 

WithregardtoFigureSA:Onday0,eightgroupsofmiceeachcontainingthreemiceper 

groupweregivenIPinjectionsofdexamethasone(40mg/kg)twohourspriortosequentialIV 

injectionoflipids(lOOOnmolDOTAPSUVwith odexamethasonepalmitateand 

1OQOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholineneutrallipid)with o 

30 dexamethasonepalmitatefollowedbythefollowingpDNA(s)containingthefollowingcDNAsat 

indicateddoses:Group1:88mgofasinglepDNAencodingrituximabanti-ILSand5J8cDNAs 
('4 

maCD2O-haJL5-m5J8");Group2:88mgofasinglepDNAencodingtheanti-SARS-Cov-2 
monoclonalantibodyB38LambdacDNA("B38-Kappa),rituximabanti-ILSand5J8cDNAs 
('4 

mB38Ld-maCD2O-haJL5-m5J8");Group3:88mgofasinglepDNAencodingtheanti-Sars
35 Cov-2monoclonalantibodyH4cDNA("mH4"),rituximabanti-ILSand5J8cDNAs("mH4
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maCD2O-haJL5-m5JS");Group4:88mgofasinglepDNAencodingtheanti-Sars-Cov-2 

monoclonalantibodyB38KappaeDNA("B38-Kappa')andanti-1L5eDNAs("mB3SKp-haIL5"); 

Group5:88mgofasinglepDNAencodingtheanti-Sars-Cov-2monoclonalantibodyB38Kappa 

eDNA~ d5J8eDNAs("mB3SKp-m5JS");Group6:88mgofasinglepDNA 

5 encodingtheanti-Sars-Cov-2monoclonalantibodyB38LambdaeDNA('~B38-Lambda")andanti

1L5eDNAs("mB38Ld-maJL5");Group7:88mgofasinglepDNAencodingtheanti-Sars-Cov-2 

monoclonalantibodyB38LambdaeDNAand5J8eDNAs("mB38Ld-m5J8");Group8:88mgofa 

singlepDNAencodinganti-1L5andB38LambdaeDNAs("maJL5-mB38Ld").Someofthese 

samegroupsofmicewerere-treatedondays7and/orday14,withIPdexamethasoneandIVlipid 

10 andsequentialpDNAasbeforehoweverwithpDNA(s)containingthefollowingcDNAsat 

indicateddoses: 

Group1:Day7- 44mgrituximab("aCD2O-dual")and44mgofasinglepDNAcontaining 

anti-SARS-CoV2mAbH4,Day14- NoTreatment.Group2:Day7- NoTreatmentDay14

NoTreatment.Groups3,4:Day7- 44mgrituximab("aCD2O-dual")and44mgofasinglepDNA 

15 containingtwocopiesof5J8cDNAs("5J8-5J8"),Day14- 44mghumanG-CSF("GCSF")and 

44mghumanalpha-glactosidaseA("GLA")("hGLA-hyFc"),Day21- 44mghumanAce2 

("hACE2")and44mghumangrowthhormone("hGH")("hGH-Fc").Groups5:Day7- 44mg 

ntuximab("aCD2O-dual")and44mgofasinglepDNAcontainingtwocopiesofanti-1L5cDNAs 

('~aIL5-aIL5"),Day14- 44mgGCSF("GCSF")and44mgGLA('~GLA").Groups6and8:Day7 

20 - 44mgrituximab("aCD2O-dual")and44mgofasinglepDNAcontainingtwocopiesof5J8 

cDNAs("5J8-5J8"),Day14- NoTreatment.Group7:Day7- 44mgrituximab("aCD2O-dual") 

NoTreatment.Serumlevelsofanti-CoV2mAbproteinsweremeasuredbyELISA24hoursafter 

theinitialtreatmentandweeklythereafter.Theindicatedtimepointsareallrelativetotheinitial 

25 injectionofpDNAs.Groupmean+/-SEMexpressionlevelsareindicatedonthegraph.  

WithregardtoFigure5B:Serumfromtreatedmiceintreatmentgroup4(above)were 

measuredbyELISAforexpressionofnon-monoclonalantibodytherapeutichumanproteinsG

CSFGLAGHandACB2inserumatday15andday22followingtreatmentwithGCSF+GLA 

andACE2+GHcontainingpDNAsasindicated.  

30 TheseresultsshowninFigures5Aand5Bdemonstratethatserialinjectionofdifferent 

DNAmAbvectorsonaweeklybasiscanproducesignificantongoingserumlevelsofatotalof 

fourdifferentintactmonoclonalantibodiesandfourothernon-monoclonalantibodytherapeutic 

proteins(totalofeighttherapeuticproteins)inindividualmice.  

35 

44 

and44mgofasinglepDNAcontainingtwocopiesofanti-1L5cDNAs("aIL5-aJL5"),Day14-
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EXAMPLE 

Multiple-MAbExpression 

ThisExampledescribestheproductionofthreedifferentmonoclonalantibodyproteins 
4 

followingasingletreatmentinMice.  

5 Experimentalmethods:Onday0,eightgroupsofmiceeachcontainingthreemiceper 

groupweregivenIPinjectionsofdexamethasone(40mg/kg)twohourspriortosequentialIV 
4 

injectionoflipids(lOOOnmolDOTAPSUVwith odexamethasonepalmitateand 

1OQOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholineneutrallipidwith o 

dexamethasonepalmitate),followedbythefollowingpDNA(s)containingthefollowingcDNAsat 

10 indicateddoses:Group1:88mgofasinglepDNAencodinganti-SARS-CoV2B38kappaandanti

1L5('~mB38-haIL5");Group2:88mgofasinglepDNAencodinganti-SARS-CoV2B38kappa 

andanti-1L5("mB3S-maJL5");Group3:88mgofasinglepDNAencodinganti-SARS-CoV2B38 

lambdaandanti-influenzaA5J8("mB3S-h5JS");Group4:88mgofasinglepDNAencoding 

anti-SARS-CoV2B38lambdaandanti-influenzaA5Th("mB3S-m5JS");Group5:44mgofa 

15 singlepDNAencodingtwocopiesofanti-1L5("aILS-aILS")and44mgofasinglepDNA 

encodinganti-SARS-CoV2("H4");Group6:44mgofasinglepDNAencodingthreecopiesof 

anti-1L5("aILS-aILS-aILS")and44mgofasinglepDNAencodinganti-SARS-CoV2("Hf'); 
4 4 

Group7:88mgofasinglepDNAencodinganti-influenzaA5J8andanti-1L5("5J8-aJLH-aJLL"); 
4 4 

Group8:88mgofasinglepDNAencodinganti-influenzaASBandanti-1L5("5J8-aJL5").  
20 SerumlevelsofexpressedmAbproteinsweremeasuredbyELISA1,14and22daysafterthe 

initialtreatment.Groupmean+/-SEMexpressionlevelsareindicatedinFigure6.  

neutrallipids)ofDNA-encodedmAbvectors,4intheformofasinglepDNAorcomposedof 

multiplepDNAscanproducesustainedexpressionofatwoseparatemAbsinmiceandthatthe 

25 structureandcompositionofthepDNAorpDNAscontributetomAbexpressionlevels.  

EXAMPLE 

Anti-Sars-CoV2ProteinExpression 

ThisExampledescribesproductionofmultipledifferentanti-SARSCoV2therapeutic 

30 proteinsseparatelyandincombinationfollowingasingletreatmentinmice.  

Experimentalmethods:Onday0,eightgroupsofmiceeachcontainingthreemiceper 

groupweregivenIPinjectionsofdexamethasone(40mg/kg)twohourspriortosequentialIV 

injectionoflipids(lOQOnmolDOTAPSUVwith odexamethasonepalmitateand 

1OQOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholineneutrallipidwith o 

35 dexamethasonepalmitate),followedbyinjectionof88mgofasinglepDNAencodingthe 

45 

TheseresultsshowninFigure6,demonstratethatonedose(e.g.,usingcationicand
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followingeDNAs:Group1:solublehumanACE2("hACB2-BV3"),Group2:twocopiesof 

solublehumanACE2("hACE2-hACE2"),Group3:anti-SARS-CoV2mAbB38Kappa 

("B3SKp"),Group4:twocopiesofanti-SARS-CoV2mAbH4('~H4-H4"),Group5:anti-SARS

CoV2mAbB38KappaandsolublehumanACE2("B3SKp-hACE2"),Group6:solublehuman 

5 ACE2andanti-SARS-CoV2mAbB38Kappa(ThACB2-B3SKp"),Group7:anti-SARS-CoV2 

mAbH4andsolublehumanACE2("H4-hACE2"),Group8:solublehumanACE2andanti

SARS-CoV2mAbH4("hACB2-H4").Serumexpressionlevelsofanti-SARS-CoV2mAbswere 

measuredbyananti-RBDELISAusingrecombinantpurifiedH4orB38kappaasstandardsorby 

anon-antigen-specifichumanJgGorhumankappalightchainBLISA.Serumexpressionlevelsof 

10 solublehumanACE2were determinedbycommercialELISA.Groupmean+/-SEMexpression 

levelsareindicatedinFigure7.  

TheresultsinFigure7,demonstrateanti-SARS-CoV2therapeutics(eithersolublehuman 

ACE2proteinand/oranti-SARS-CoV-2mAbsreactivetoSARS-CoV2spikeproteinaloneorin 

combination)canbeproducedinanimalsfollowingasingletreatmentwithasinglepDNAvector.  

15 

EXAMPLE 

Anti-Sars-CoV2ProteinExpression 

ThisExampledescribesproductionofMultipleanti-SARSCoV2therapeuticsseparately 

andincombinationfollowingliposomeanddexamethasonetreatmentinmice.  

20 Experimentalmethods:Onday0,fourgroupsofmiceeachcontainingthreemiceper 

groupweregivenIPinjectionsofdexamethasone(40mg/kg)twohourspriortosequentialIV 
4 

1OOOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholineneutrallipidwith o 

dexamethasonepalmitate),followedbyinjectionof88mgofasinglepDNAencodingthe 

25 followingcDNAs:Group1:solublehumanACE2-Fcfusion("shACE2-Fc"),Group2:soluble 

humanACE2-FcfusionLALAvariant('~shACE2-Fc-LALA")Group3:anti-SARS-CoV2mAb 

4A8andsolublehumanACE2-Fcfusion("4A8-shACE2-Fc"),Group4:twocopiesofsoluble 

humanACE2-Fcfusion('~shACE2-shACE2").  

InFigure8AserumexpressionlevelsofsolublehumanACE2-containingproteinswere 

30 determinedbyaSARS-CoV2RBD-basedELISAondays1and9followingtreatment.Group 

mean+/-SEMexpressionlevelsareindicatedonthegraph.  

InFigureSBserumexpressionlevelsofsolublehumanACE2-Fcfusionsweredetermined 

ingroups1thru3byanFc-specificELISAondays1and9followingtreatment.Groupmean+/

SEMexpressionlevelsareindicatedonthegraph.  

46 

injectionoflipids(lOOOnmolDOTAPSUVwith odexamethasonepalmitateand
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TheresultsshowninFiguresSAandSBdemonstrateanti-SARS-CoV2therapeutics 

(eithersolublehumanACE2fusionproteinaloneorincombinationwiththe4A8mAbreactive 

againstSARS-CoV2spikeproteinmaybeexpressedinvivofollowingliposomeand 

dexamethasonetreatmentwithapDNAvector.  

5 

EXAMPLE 

ACE2ProteinExpression 

ThisExampledescribesproductionofHumanACE2andmodifiedvariantsinmice.  

Experimentalmethods:Onday0,twelvegroupsofmiceeachcontainingthreemiceper 

10 groupweregivenIPinjectionsofdexamethasone(40mg/kg)twohourspriortosequentialIV 

injectionoflipids(lOQOnmolDOTAPSUVwith odexamethasonepalmitateand 

1OQOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholineneutrallipidwith o 

dexamethasonepalmitate),followedbyinjectionof88mgofasinglepDNAencodinghuman 

ACE2cDNA(Group1)oramodifiedversionofACE2,groups2thru12,asindicated.Oneday 

15 laterserumexpressionofACE2wasdeterminedbyELISAusingrecombinantRBDproteinfor 

captureandeitherananti-Fcreagentoranti-ACE2reagentfordetection.Groupmean+/-SEM 

expressionlevelsareindicatedinFigure9,whichshowstheresults.  

EXAMPLE10 

20 ExpressionofHumanGrowthHormoneFusedtoHalf-LifeExtendingPeptide 

ThisExampledescribestheinvivoexpressionofhumangrowthhormone(hGH)fusedtoa 

Methods:Groupsof4(red)or3(othergroups)CD-1miceeachwereinjectedwith 

40mg/kgwater-solubledexamethasoneIP.TwohourslatermicewereinjectedIVfirstwith 

25 liposomesfollowedapproximately2minuteslaterwith75ugplasmidDNAencodinghumanGH 
0 (hGH).Allliposomemixturescontained1OOOnmolDOTAPSUVwith2.5oDexamethasone21

Palmitateaswellas1OQOnmolDMPCwith5~oDexamethasone21-palmitate.Micewerebled24 

hoursafterinjectionthenweeklyoreveryfewweeksthereaftertoobtainserum.Serumlevelsof 

hGHwereassessedbyELISA.Atday127afterinjectionserumlevelsofmouseIGF-1,aswellas 

30 ofhGHwerecoordinatelyassessedbytheirrespectiveELISAs.  

TheresultsareshowninFigure45.Figure45Ashowsthisproceduredrivesexpressionof 

thewildtypehGHcDNAfusedtoaproteinhalf-lifeextendingDNAsequenceincludingFc, 

serumalbuminorXtenandcansignificantlyincreaseserumhGHlevelsovertimein 

immunocompetentmicewhencomparedtohGHserumlevelsproducedbyahGHDNAvector 

35 thatlackproteinhalf-lifeextendingDNAsequences.Figure45BshowsthatthecDNA-encoded 

47 

half-lifeextendingpeptide.
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hGHproteinproducedisfullybioactiveasitappropriatelyincreasesthelevelsofthehGH

regulatedendogenousmouseJGF-1protein.Figure45CshowsoneinjectionofaDNAvectorin 

thisproceduredrivesthewildtypehGHcDNAbutlackinganyproteinhalf-lifeextendingDNA 

sequencecanproducedurableproductionoftherapeutichGHserumlevelsinimmunocompetent 

5 mice.Thisisdespitethefactthattheserumhalf-lifeofthehGHproteinislessthan20minutes.  

EXAMPLE11 

ExpressionofHumanGrowthHormoneFusedtoHalf-LifeExtendingPeptide 

ThisExampledescribestheinvivoexpressionofhumangrowthhormone(hGH)fusedtoa 

10 half-lifeextendingpeptide.  

Methods:Groupsof4CD-1miceeachwereinjectedwith40mg/kgwater-soluble 

dexamethasoneIP.TwohourslatermicewereinjectedIVfirstwithliposomesfollowed 

approximately2minuteslaterwith75ugplasmidDNAencodinghumanOH.Allliposome 

mixturescontainedlOQOnmolDOTAPSUVwith2.50oDexamethasone21-Palmitateaswellas 

15 1OQOnmolDMPCwith50oDexamethasone21-palmitate.Micewerebled24hoursafterinjection 

andevery7-21daysthereaftertoisolateserumandserumexpressionassessedbyBLISA.  

TheresultsareshowninFigure46,whichdemonstratethatthisprocedurewithvectors 

drivingthewildtypehGHcDNAfusedtoaproteinhalf-lifeextendingDNAsequenceincluding 

FcserumalbuminorXtencansignificantlyincreaseserumhGHlevelsovertimein 

20 immunocompetentmicewhencomparedtohGHserumlevelsproducedbyahGHDNAvector 

EXAMPLE12 

ExpressionofHumanGrowthHormonewithReinjectionofPlasmid 

25 ThisExampledescribestheinvivoexpressionofhumangrowthhormone(hGH)with 

reinjectionoftheplasmid.  

Methods:Groupsof4CD-1miceeachwereinjectedwith40mg/kgwater-soluble 

dexamethasoneIP.TwohourslatermicewereinjectedIVfirstwithliposomesfollowed 

approximately2minuteslaterwith75ugplasmidDNAencodinghumanOH.Allliposome 

30 mixturescontainedlOOOnmolDOTAPSUVwith2,50oDexamethasone21-Palmitateaswellas 

1OQOnmolDMPCwith5~oDexamethasone21-palmitate.Micewerebledweeklytoassess 

expression.Expressionfor43daysafterinitialinjectionareshownforpre-reinjection.Onday49, 

miceweregiventhesametreatmentastheinitialinjection.Micewerebled24hoursafterre

injectiontoisolateserumandevery7-21daysthereafterandserumexpressionassessedby 

35 ELISA.  

48 

thatlackproteinhalf-lifeextendingDNAsequences.
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TheseresultsareshowninFigure47anddemonstratethatusingthisprocedureonere

injectionofaDNAvectordrivingthewildtypehGHcDNAintofullyimmunocompetentmicecan 

significantlyanddurablyfurtherincreaseserumhGHlevelsproducedbytheinitialhGHDNA 

vectorinjection.  

5 

EXAMPLE13 

ExpressionofHumanGrowthHormoneFusedtoHalf-LifeExtendingPeptide 

ThisExampledescribestheinvivoexpressionofhumangrowthhormone(hGH)fusedtoa 

half-lifeextendingpeptide.  

10 Methods:Groupsof5CD-imicewereused.Micewereinjectedwith40mg/kgwater

solubledexamethasoneIP.TwohourslatermicewereinjectedIVfirstwithliposomesfollowed 

approximately2minuteslaterwith75ugplasmidDNAencodinghumanOH.Allliposome 

mixturescontainedlOQOnmolDOTAPSUVwith2.50oDexamethasone21-Palmitateaswellas 

1OQOnmolDMPCwith5~oDexamethasone21-palmitate.Micewerebled24hoursafterinjection 

15 andevery7-28daysthereaftertoisolateserumandserumexpressionassessedbyBLISA.  

TheresultsareshowninFigure48.Theseresultsdemonstratethatthisprocedurewith 

DNAvectorsdrivingthewildtypehGHcDNAfusedtoanFcproteinhalf-lifeextendingDNA 

sequencecanproduceserumhGHlevelswithinthe1to10ng/mlhGHtherapeuticrangeforat 

leastthenext225days(>300oofanormalmouseslifetime)afterasingleinjectioninto 

EXAMPLE14 

ExpressionofHumanGrowthHormoneFusedtoHalf-LifeExtendingPeptide 

25 ThisExampledescribestheinvivoexpressionofhumangrowthhormone(hGH)fusedtoa 

half-lifeextendingpeptide.  

Methods:Groupsof3CD-imiceeachwereinjectedwith40mg/kgwater-soluble 

dexamethasoneIP.TwohourslatermicewereinjectedIVfirstwithliposomesfollowed 

approximately2minuteslaterwith75ugplasmidDNAencodinghumanOH.Allliposome 

30 mixturescontainedlOOOnmolDOTAPSUVwith2,50oDexamethasone21-Palmitateaswellas 

1OQOnmolDMPCwith5~oDexamethasone21-palmitate.Micewerebled24hoursafterinjection 

andevery7-21daysthereaftertoisolateserumandserumexpressionassessedbyELISA.  

TheresultsareshowninFigure49.TheseresultsdemonstratethisprocedurewithDNA 

vectorsdrivingthewildtypehGHcDNAfusedtoanFcproteinhalf-lifeextendingDNAsequence 

49 

20 immunocompetentmice.
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producefullybioactivehGHproteininmiceasthecDNA-encodedhGHproteinappropriately 

increasesthelevelsofthehGH-regulatedendogenousmouseJGF-1protein.  

EXAMPLE15 

5 ExpressionofHumanGrowthHormoneFusedtoHalf-LifeExtendingPeptide 

ThisExampledescribestheinvivoexpressionofhumangrowthhormone(hGH)fusedtoa 

half-lifeextendingpeptide.  

Methods:Groupsof3CD-imiceeachwereinjectedwith40mg/kgwater-soluble 

dexamethasoneIP.TwohourslatermicewereinjectedIVfirstwithliposomesfollowed 

10 approximately2minuteslaterwith75ugplasmidDNAencodinghumanOH.Allliposome 

mixturescontainedlOQOnmolDOTAPSUVwith2.50oDexamethasone21-Palmitateaswellas 

1OQOnmolDMPCwith5~oDexamethasone21-palmitate.Micewerebledday1andday15after 

injectiontoisolateserumandserumexpressionassessedbyBLISA.  

Figure50showstheresults.Figure50Ashowsthatselectivesite-directedmutagenesisof 

15 theFcregionofanDNAvectordrivingthewildtypehGHcDNAfusedtoanFcproteinhalf-life 

extendingDNAsequenceincludingCTPcanselectivelyeitherincreaseordecreaseserumhGH 

levelsproducedinimmunocompetentmice.FigureSOBshowsthatselectivesite-directed 

mutagenesisoftheFcregionofaDNAvectordrivingthewildtypehGHcDNAfusedtoanFc 

proteinhalf-lifeextendingDNAsequencecanselectivelyincreaseserumhGHlevelsproduced 

EXAMPLE16 

25 Immuno-modulationAgents 

ThisExampledescribesthetestingofvariousimmuno-modulatingagents.  

Part1 

Methods:Groupsof3CD-1miceeachwereinjectedwith900nmolDOTAPSUVwithor 

withoutDexamethasone21-palmitateorCholesterylpalmitateinmolarpercentagesasshownin 

30 Figure51. Twominutesafterliposomeinjectionmicewereinjectedwith7OugplasmidDNA 

encodinghG-CSF.MicewerebledthefollowingdayandserumlevelsofhG-CSFproteinwas 

assessedbyELISA.ALTlevelswereassessedinsera.ResultsareshowninFigure51,which 

showsthatincorporatinganoptimizedmolarpercentageofdexamethasonepalnlitate(DexPalm) 

intocationicliposomescanbothfurtherincreasegeneexpressionandfurtherdecreasetoxicity.  

35 

50 

20 overtimeinimmunocompetentmice.
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Part2 

Methods:Groupsof3CD-imiceeachwereused.Onegroup(+Dex)wasinjectedIPwith 

40mg/kgDexamethasoneonegroup(+DexPIP)wasinjectedIPwith900nmolDOTAP 
9 

liposomescontaining2.5 oDexamethasone21-palmitateandonegroup(Protamine)was 
5 injectedIPwith5mg/kg 0 

Protaminesulfate.Twohourslatermicewerefirstinjectedwith900nmol 

DOTAPSUVwithorwithoutDexamethasone21-palmitateorCholesterylpalmitateinmolar 

percentagesasshowninFigure52.Twominutesafterliposomeinjectionmicewereinjectedwith 

7OugplasmidDNAencodinghG-CSF.MicewerebledthefollowingdayandserumlevelsofhO

CSFproteinwasassessedbyELISA.ALTlevelswereassessedinsera.Theresultsareshownin 

10 Figure52,whichshowthatincorporatinganoptimizedmolarpercentageofdexamethasone 

palmitateintocationicliposomescanbothfurtherincreasegeneexpressionandfurtherdecrease 

toxicity.  

Part3 

15 Methods:Groupsof3CD-1miceeachwereused.OnegroupeachwasinjectedIPwith 

900nmolDOTAPliposomescontaining2.50oDexamethasone21-palmitate,5minutesbefore,5 

minutesafteror30minutesbeforeIVinjections.Onegroupwasandonegroup(Protamine)was 
0 

injectedIPwith5mg/kgProtaminesulfate5minutesbeforeIVinjections.ForIVinjectionsmice 

werefirstinjectedwith900nmolDOTAPSUVwith2.50oDexamethasone21-palmitateinthe 

20 liposomes.Twominutesafterliposomeinjection, 0 

micewereinjectedwith7OugplasmidDNA 
encodinghG-CSF.MicewerebledthefollowingdayandserumlevelsofhG-CSFproteinwas 

that 0 

pre-injectinganoptimizedmolarpercentageofdexamethasonepalmitateinliposomespriorto 
injectingcationicliposomescanbothfurtherincreasegeneexpressionandfurtherdecrease 

25 toxicity.  

Part4 

Methods:Groupsof3CD-imiceeachwereinjectedwith900nmolDOTAPSUVwithor 

withoutoneofanumberofdifferentendogenousanti-inflammatorylipids(AILs)inmolar 
30 percentagesintheliposomesasshowninFigure54.Two 0 

minutesafterliposomeinjectionmice 

wereinjectedwith7OugplasmidDNAencodinghG-CSF.Micewerebledthefollowingdayand 

serumlevelsofhG-CSFproteinwasassessedbyELISA.ALTlevelswereassessedinsera.The 

resultsareshowninFigure54,whichshowsthatinjectingsomeAILsincorporatedintocationic 

liposomescanbothfurtherincreasegeneexpressionandfurtherdecreasetoxicity(ALTlevels).In 

51 

assessedbyBLISA.ALTlevelswereassessedinsera.Figure53showstheresultswhichshow
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contrastinjectingselectedmolarpercentagesofotherAILsincorporatedintocationicliposomes 

cansignificantlyincreaseALT.  

PartS 

5 Methods:Groupsof3CD-1miceeachwereinjectedwith900nmolDOTAPSUVwithor 

withoutoneofanumberofdifferentendogenousanti-inflammatorylipids(AILs)inmolar 

percentagesasshowninFigure55.Twominutesafterliposomeinjectionmicewereinjectedwith 

7OugplasmidDNAencodinghG-CSF.MicewerebledthefollowingdayandserumlevelsofhO

CSFproteinwasassessedbyELISA.ALTlevelswereassessedinsera.Theresultsshownin 

10 Figure55,showthatinjectingcertainAILsincorporatedintocationicliposomescanbothfurther 

increasegeneexpressionandfurtherdecreasetoxicity(ALTlevels).Incontrastinjectingselected 

molarpercentagesofotherAILsincorporatedintocationicliposomescansignificantlyincrease 

ALT.  

15 Part6 

Methods:Groupsof3CD-imiceeachwereused.Onegroup(+Dex)wasinjectedIPwith 

40mg/kgDexamethasoneonegroup.Twohourslatermicewerefirstinjectedwith900nmol 

DOTAPSUVwithorwithout5molepercentDexamethasone21-palmitate.Twominutesafter 

liposomeinjectionmicewereinjectedwitheither40or130ugplasmidDNAencodinghG-CSF.  

20 MicewerebledthefollowingdayandserumlevelsofhG-CSFproteinwasassessedbyELISA.  

ALTlevelswereassessedinsera.TheresultsareshowninFigure56,andshowthatincorporating 

increasepeaklevelsofgeneexpressionfollowinganotherwiseineffectivehG-CSF-DNAdose.  

25 EXAMPLE17 

IntranasalAdministrationaridImmunomodulation 

ThisExampledescribestargetinghematopoieticcellsinmouselungsfollowingIntranasal 

administrationofliposomes.  

ExperimentalMethods:Micewereanesthetizedandadministeredviaintranasalroute 

30 200nmoloftheindicatedliposomeformulationseachcontaining Pofluorescentphosphatidyl

ethanolaminetotrackuptakeofliposomesorlactatedhngerscontrol.Onedaylaterlungswere 

harvesteddigestedtosinglecellsuspensionsandsurfacestainedwithfluorescentantibodiesto 

detectmouseCD45,CD1lbandF4/80markerspriortoanalysisbyflowcytometry.DOPS- 1 

dioleoyl-sn-glycero-3-phospho-L-serinemixPS 1-stearoyl-2-oleoyl-sn-glycero-3-phospho-L

35 seine. TheresultsareshowninFigure57,whichshowsthatbyselectivelymodifyingthelipid 

52 

anoptimizedmolarpercentageofdexamethasonepalmitateintocationicliposomescanfurther
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compositionofliposomesadministeredintranasallythattheseliposomescanbeselectively 

targetedtointrapulmonarymonocytesandmacrophagestodifferentextentsthusselectively 

immune-modulatingthelung.  

5 EXAMPLE18 

DifferentialTCellActivation 

ThisExampledescribesdifferentialTcellactivationresultingfromadministrationof 

particularliposomeformulations.  
0 

ExperimentalMethods:Onday0,sixgroupsofmiceeachcontainingthreemiceper 

10 groupweregiventhefollowingtreatments: 

Group1- IPinjectionofdexamethasone(40mg/kg)twohourspriortosequentialIV 

injectionoflipids(lOQOnmolDOTAPSUVwith odexamethasonepalmitateand 

1OQOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholineneutrallipid)with o 

dexamethasonepalmitate),followedbyasinglepDNAencodinganti-SARSCoV2H4kappa 

15 mAbanti-CD2Oanti-influenzaA5J8,andanti-humanJL-5.  

Group2- SequentialIVinjectionoflipids(lOOOnmolDOTAPSUVwith2.5mol 0 o 

dexamethasonepalmitateand1OQOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholine 

neutrallipid)with odexamethasonepalmitate),followedbyasinglepDNAencodinganti

SARSCoV2H4kappamAbanti-CD2Oanti-influenzaA5J8,andanti-humanJL-5.  

20 Group3- SequentialIVinjectionoflipids(1OOOnmolDOTAPSUVand1OOOnmolDMPC 

(1,2-Dimyristoyl-SN-glycero-3-phosphocholineneutrallipid)with dexamethasone 

anti-influenzaA5J8,andanti-humanJL-5.  

Group4- SequentialIVinjectionoflipids(1OOOnmolDOTAPSUVwith2. o 

25 dexamethasonepalmitateand1OQOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholine 

neutrallipid),followedbyasinglepDNAencodinganti-SARSCoV2H4kappamAbanti-CD2O, 

anti-influenzaA5J8,andanti-humanJL-5.  

Group5- SequentialIVinjectionoflipids(1OOOnmolDOTAPSUVwith2. o 

dexamethasonepalmitateand1OQOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholine 

30 neutrallipid)with odexamethasonepalmitate),followedbyasinglepDNAencodinganti

SARSCoV2H4kappamAbanti-CD2Oanti-influenzaA5J8,andanti-humanJL-5.  

Group6- NoTreatment 

Figure58showstheresultsandshowsthatbyselectivelymodifyingaparenteralaqueous 

solublepredoseand/orthemolarpercentageofdexamethasonepalmitateincorporatedinto 
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palmitate),followedbyasinglepDNAencodinganti-SARSCoV2H4kappamAbanti-CD2O,
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subsequentlyadministeredliposomesthatthelevelofTlymphocyteactivationbothinlungandin 

thebloodcanbeselectivelyimmuno-modulated.  

EXAMPLE19 

5 DifferentialTCellActivation 

ThisExampledescribesdifferentialTcellactivationresultingfromadministrationof 

liposomeformulations.  
4 ExperimentalMethods:Onday0,eightgroupsofmiceeachcontainingthreemiceper 

groupweretreatedasfollows: 

10 Group1- Untreated 

Group2- IPinjectionofdexamethasone(40mg/kg)twohourspriortosequentialIV 

injectionoflipids(lOQOnmolDOTAPSUVwith odexamethasonepalmitateand 

1OQOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholineneutrallipid)with o 

dexamethasonepalmitate),followedbyasinglepDNAencodinghuman 4 

15 Group3- IPinjectionsofdexamethasone(40mg/kg)twohourspriortosequentialIV 

injectionoflipids(1QOOnmolDOTAP:cholesterol(85:15)SUVwith dexamethasone 

palmitateandlOOOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholineneutrallipid) 

with odexamethasonepalmitate),followedbyasinglepDNAencodinghuman 4 

Group4- IPinjectionsofdexamethasone(40mg/kg)twohourspriortosequentialIV 

20 injectionoflipids(lOOOnmolDOTAP:DODAP(1:1)SUVwith2.Smol 0 odexamethasone 

palmitateandlOOOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholineneutrallipid) 

Group5- IPinjectionsofdexamethasone(40mg/kg)twohourspriortosequentialIV 
4 

injectionoflipids(lOOOnmolDOTAPSUVwith odexamethasonepaln¶utateand 

25 1OOOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholineneutrallipid):cholesterol(1:1) 

with odexamethasonepalmitate),followedbyasinglepDNAencodinghuman 4 

Group6- TwoIPinjectionsofdexamethasone(40mg/kg)twohourspriorandjustpriorto 

sequentialIVinjectionoflipids(1OOOnmolDOTAPSUVwith odexamethasonepalmitate 

and1OQOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholineneutrallipid):cholesterol 

30 (1:1)with odexamethasonepalmitate),followedbyasinglepDNAencodinghuman 

PECAM-1.  

Group7- TwoIPinjectionsof2. odexamethasonepalmitatein 

phosphatidylserine:cholesterol2:1MLV24hoursandtwohourspriortosequentialIVinjectionof 

lipids(1OQOnmolDOTAPSUVwith odexamethasonepalmitateandlOOOnmolDMPC 

54 

with odexamethasonepalmitate),followedbyasinglepDNAencodinghuman 4
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(1,2-Dimyristoyl-SN-glycero-3-phosphocholineneutrallipid)with dexamethasone 

palmitate),followedbyasinglepDNAencodinghumanPECAM-1.  

Group8- TwoIPinjectionsof odexamethasonepalmitateinDOTAP:cholesterol 

2:1MLV24hoursandtwohours 4 

pnortosequentialIVinjectionoflipids(1OQOnmolDOTAP 
5 SUVwith2. odexamethasonepalmitateand1OOOnmolDMPC(1,2-Dimyristoyl-SN-glycero

3-phosphocholineneutrallipid)with odexamethasonepalmitate),followedbyasingle 

pDNAencodinghuman 0 

Onedaylaterlungsandperipheralbloodwereharvested, digestedtosinglecell 

suspensionsifnecessaryandsurfacestainedwithfluorescentantibodiestodetectmouseCD4, 

10 CDSalphaCD44,CD69,andhumanPECAM-1markerspriortoanalysisbyflowcytometry.  

Figure59showstheresultswhichshowthatbyselectivelymodifyingaparenteralaqueous 

solublepre-doseand/orthemolarpercentageofdexamethasonepalmitateincorporatedinto 

subsequentlyadministeredliposomesthatthelevelofTlymphocyteactivationbothinlungandin 

thebloodcanbeselectivelyimmuno-modulated.  

15 

EXAMPLE20 

Anti-TNJFaandHeparinoidAgents 

ThisExampledescribestheuseofanti-TNFamonoclonalantibodiesandHeparinoid 

Agentsforincreasingexpressingininvivoexpressionmethods.  

20 

PART1- anti-TNJFaMonoclonalantibody 

Methods:Groupsof3 0 

monoclonalantibodypermouseIP,2hourspriortoIVinjections.MiceweretheninjectedIVwith 

900nmolDOTAPSUVfollowed2minuteslaterbyeither7Ougor13OugplasmidDNAencoding 

25 hG-CSF.Micewerebled24hoursafterinjectionandhG-CSFexpressionintheseraassessedby 

ELISA.SerumALT/ASTlevelsweremeasured.  

antiResultsareshowninFigure60,whichshowsthatpre-administrationofan 0 

0 

inflammatoryagenthereanti-TNFmonoclonalantibodycanbothfurtherincreasegene 

expressionwhilefurtherreducingitstoxicity.  

30 

PART2- NSH 

Methods:Groupsof3micewereused.ExceptforthecontrolgroupmiceweregivenNSH 

(N-Acetyl-De-O-SulfatedHeparin)IPat.25or1mgpermouseeither2hourspreor2hourspost 

lipidandDNAinjection.MiceweretheninjectedIVwith900nmolDOTAPSUVfollowed2 

55 

micewereused.Onegroupwasgiven1OOugeachanti-TNFa
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minuteslaterby7OugplasmidDNAencodinghG-CSF.Micewerebled24hoursafterinjection 

andhG-CSFexpressionintheseraassessedbyELBA.SerumALT/ASTlevelsweremeasured.  

ResultsareshowninFigure61, whichshowsthateitherpre-orpost-administrationofa 

NSHcanreducetoxicity.  

5 

PART3- NSH 

Methods:Groupsof3micewereused.Heparinoid-treatedmiceweregivenNSH(N

Acetyl-De-O-SulfatedHeparin)IPat.25or1mgpermouseeither2hourspreor2hourspostlipid 

andDNAinjection.MiceweretheninjectedIVwith900nmolDOTAPSUVfollowed2minutes 

10 laterby7OugplasmidDNAencodinghG-CSF.Micewerebled24hoursafterinjectionandhO

CSFexpressionintheseraassessedbyELISA.Tocopherol-treatedmiceweregiven900nmol 

DOTAPSUVcontainingalpha-tocopherolfollowedby7OugplasmidDNAencodinghG-CSF.  

SerumALT/ASTlevelsweremeasured.  

TheresultsareshowninFigure62,whichshowthateitherpre-orpost-administrationofa 

15 NSHcanreducetoxicity.  

PART4- NSH 

Methods:Groupsof3micewereused.Heparinoid-treatedmiceweregivenNSH(N

Acetyl-De-O-SulfatedHeparin)IP2hourspriortolipidandDNAinjection.Micewerethen 

20 injectedIVwith900nmolDOTAPSUVfollowed2minuteslaterby7OugplasmidDNAencoding 

hG-CSF.Micewerebled24hoursafterinjectionandhG-CSFexpressionintheseraassessedby 

followedby7OugplasmidDNAencodinghG-CSF.SerumALT/ASTlevelsweremeasured.  

Figure63showstheresultswhichshowthateitherpre-administrationofNSHcanboth 

25 furtherincreasegeneexpressionwhilefurtherreducingitstoxicity.  

EXAMPLE21 

ImmunomodulationfollowingLiposomeAdministration 

Thisexampledescribesimmunomodulationofthelymphocyteandmonocytecell 

30 populationsinmicefollowingadministrationofvariousliposomeformulationscontaining 

dexamethasoneand/ordexamethasonepalmitate.  

ExperimentalMethods:Groupsof2-3CD-imicewereused.Onday0,eightgroupsof 

miceweregiventhefollowingtreatments.  

Group1- IPinjectionofwater-solubledexamethasone(40mg/kg)only.  

56 

BLISA.Tocopherolmiceweregiven900nmolDOTAPSUVcontainingalpha-tocopherol,
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Group2- IPinjectionofdexamethasone(40mg/kg)twohourspriortoIVinjectionoflipids 

(1QOOnmolDOTAPSUVwith2. odexamethasonepalmitateand1OQOnmolDMPC(1,2

Dimyristoyl-SN-glycero-3-phosphocholineneutrallipid)with odexamethasonepalmitate).  

Group3- IVinjectionoflipids(1OOOnmolDOTAPSUVwith odexamethasonepalmitate 

5 and1OOOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholineneutrallipid)with o 

dexamethasone mi.  

Group4- IPinjectionoflOOOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholine 

neutrallipid)with odexamethasonepalmitate)MLVtwohourspriortoIVinjectionoflipids 

(1OOOnmolDOTAPSUVwith2. odexamethasonepalmitateand1OOOnmolDMPC(1,2

10 Dimyristoyl-SN-glycero-3-phosphocholineneutrallipid)MLVwith dexamethasone 

palmitate.  

Group5- IPinjectionoflOQOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholine 

neutrallipid)with odexamethasonepalmitate)SUVtwohourspriortoIVinjectionoflipids 

(1QOOnmolDOTAPSUVwith2. odexamethasonepalnlitateand1OQOnmolDMPC(1,2

15 Dimyristoyl-SN-glycero-3-phosphocholineneutrallipid)MLVwith dexamethasone 

palmitate.  

Group6- IPinjectionoflOQOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholine 

neutrallipid)with odexamethasonepalmitate)MLVtwohourspriortoIVinjectionoflipids 

(1QOOnmolDOTAPSUVwith2. odexamethasonepalnlitateand1OOOnmolDMPC(1,2

20 Dimyristoyl-SN-glycero-3-phosphocholineneutrallipid)MLVwith dexamethasone 

palnlitatecontainingMTAS-NLS-SPDpeptide.  

neutrallipid)with odexamethasonepalmitate)SUVtwohourspriortoIVinjectionoflipids 

(1OOOnmolDOTAPSUVwith2. odexamethasonepalnlitateand1OOOnmolDMPC(1,2

25 Dimyristoyl-SN-glycero-3-phosphocholineneutrallipid)MLVwith dexamethasone 

palnlitatecontainingMTAS-NLS-SPDpeptide.  

Group8- Notreatment.  

TwentyfourhoursfollowingliposometreatmentperipheralbloodwasharvestedinBDTA 

containingmicrotainertubesandanalyzedbyCBCapparatus.Groupmeanvalues+/- SEMare 

30 displayed.Figure64showsthatadministrationofvariousformulationsofliposomescontaining 

dexamethasonepalmitatedecreaseslymphocytecountsinbloodcomparedtosystemic 

administrationofdexamethasonealone.Figure65showsthatadministrationofvarious 

formulationsofliposomescontainingdexamethasonepalmitatedecreasesmonocytecountsin 

bloodcomparedtosystemicadministrationofdexamethasonealone.  

35 
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Group7- IPinjectionoflOOOnmolDMPC(1,2-Dimyristoyl-SN-glycero-3-phosphocholine
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EXAMPLE22 

0 ofongoingfullySARS-CoV-2neutralizinglevelsofasingleanti-SARS-CoV2 

mAbfollowingasingleHEDGESDNAvectoradministration 

ThisexampledescribesexpressionofsingleSARS-CoV-2antibodiesinmiceproduces 

5 fullyneutralizinglevelsofmAbusingthefollowinginjectionprotocol.ThefivedifferentSARS

CoV-2antibodiesindividuallyexpressedinmicewere:C135,C215,COV2-2355,CVO7-209,and 

C121(seeTable7forsequenceinformation).Atday0,groupsofmicewerepretreatedwith 

40mg/kgwater-solubledexamethasonei.p.twohourspriortodosingiv.withliposomes 

composing11OOnmoleachofDOTAPI2. odexamethasonepalmitateISUVandDMPCI 

10 dexamethasone 9 

palmitateIMLV.Aftertwominutesmiceweredosedi.v.withabout 
SOugofasingleplasmidDNAcontainingoneexpressioncassefteforoneofthefiveSARS-CoV2

specificmAbs.Micewerebledatdays1,8,22,30,36,50,78,92,106,and120aftertreatment 

andserummAbproteinlevelsweredeterminedbyahumanIgOELISAassay.Resultsareshown 

inFigure66(leftaxispinkbargraphsrepresentmean+or- SEMshowninascendingorderfrom 

15 day1today120foreachmAb).ThefunctionalbioactivityofSARS-CoV2-specificmAb 
9 

containingseratoinhibitSARS-CoV2spike- humanACE2proteininteractionswasdetermined 

byacommercially-availableinvitroSARS-CoV2spikeIACE2blockingassay(cPASSright 

axisgreendotsrepresentmean+or- SEMshowninascendingorderfromday1today120for 

eachmAbcloneGenscript).  

20 ThisexampledemonstratesasshowninFigure66,thatoneinjectionofdifferentsingle 

DNAexpressionplasmidseachencodingoneoffivedifferentSARS-CoV2-specificmAb 

experimentalcourseofatleast120daysfollowingadministrationandthattheseongoingserum 

mAblevelsfunctionallyandcontinuouslyblockSARS-CoV2spike- humanACB2bindingforat 

25 least120days(whichisthehuman equivalentofgreaterthan20years).Theseresultsdemonstrate 

thatthisprotocolwhichincludesaDNAinjectionencodingasingleSARS-CoV2-specificmAb, 

canproducedurable(greaterthan20humanyearsequivalence)ofneutralizinganti-SARS-CoV2 

serumlevels.  

30 EXAMPLE23 

ExpressionofIwoanti-SARS-CoV2mAbfromaSinglePlasmid 

ThisexampledescribesexpressionoftwoSARS-CoV-2antibodiesfromasingleplasmid 

(4differentplasmids)inmiceproducesneutralizinglevelsofmAbusingthefollowinginjection 

protocol.TheexpressedSARS-CoV-2antibodieswereasfollows:firstplasmid(C135+CV07

35 209);secondplasmid(RBD215LALA+CVO7-209);thirdplasmid(C121+CV07-209);and 

58 

producesfullyneutralizingserumlevelsofeachSARS-CoV2-specificmAbforthefull
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fourthplasmid(CVO7-209+Zost-2355)(seeTable7forsequenceinformation).Atday0,groups 

ofmicewerepretreatedwith40mg/kgwater-solubledexamethasonePp.twohourspriortodosing 
0 

1.V.withliposomescomposing11OOnmoleachofDOTAPI2. odexamethasonepalmitateI 

miceweredosed sUvandDMPC1 odexamethasonepalmitate1MLV.Aftertwominutes, 9 

5 01.V.withaboutSOugofasingleplasmidDNAcontainingtwoexpressioncassettesforSARS

CoV2-specificmAbs.Micewerebledatdays1,8,22,30,36,50,78,92,106,120and134after 

treatmentandserummAbproteinlevelsweredeterminedbyahumanIgOBLISAassay.The 

resultsareshowninFigure67(leftaxispinkbargraphsrepresentmean+or- SEMshownin 

ascendingorderfromday1today134foreachmAb).Thefunctionalbioactivitycapacityof 

10 SARS-CoV2-specificmAbcontainingseratoinhibitSARS-CoV2spike- humanAOLprotein 

interactionswasdeterminedbyacommercially-availableinvitroSARS-CoV2spikeIACE2 
0 

blockingassay(cPASSrightaxisgreendotsrepresentmean+or- SEMshowninascending 

orderfromday1today134foreachmAbcloneGenscript).  

ThisexampledemonstratesasshowninFigure67,thatthisprocedurewithasingle 

15 injectionofasingleexpressionplasmidresultsinexpressionoftwoSARS-CoV2-specificmAbs 

fromasingleplasmidforthecourseofatleast134daysfollowingthisprocedureandthatthese 

serum-expressedmAbsseraarefunctionallycapableofblockingSARS-CoV2spike- human 

ACE2interactionsforatleast134days.  

20 EXAMPLE24 

ExpressionofTwoanti-SARS-CoV2mAbsbythreeapproaches 

differentapproaches:1)SingleinjectionofasingleexpressionplasmidcodingtwouniquemAbs; 

2)Singleinjectionoftwouniqueplasmidssimultaneouslyasamixture(co-injection);and3)Two 

25 injectionsofsinglemAbexpressionplasmidsseparatedbyanamountoftimehere7days(reinj).  

Thevariousanti-SARS-CoV2mAbsexpressedareshowninFigure68(seeTable7for 

0 

Onday0,groupsofmicewerepretreatedwith40mg/kgwater-solubledexamethasone0 
lop.  

twohourspriortodosingi.v.withliposomescomposinglOQOnmoleachofDOTAP/2.Smol00 

30 dexamethasonepalmitate/SUVandDMPC/ 0dexamethasonepalmitate/MLV.Aftertwo 

minutesmiceweredosedi.v.witheither75ugofasingleplasmidDNAcontainingoneortwo 

expressioncassettesforSARS-CoV2-specificmAbsor3Sugeachoftwoplasmidseach 
C' containingcassettesforoneortwomAbclones(co-inject- coinj"). Onday7,someofthese 

groupsofmiceunderwentanadditionalinjection(re-injection C~reinj~~)ofdexamethasone 

35 retreatmentliposomesdosingandplasmidDNAasonday0,andweresimilarlytreatedwith 

59 

Thisexampledescribesexpressionoftwoanti-SARS-CoV2mAbssimultaneouslybythree
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either75ugofasingleplasmidDNAcontainingtwoexpressioncassettesforSARS-CoV2-specific 

mAbs.Micewerebledatday1,8,and15,22andserumexpressionofmAbswasanalyzedbya 

humanIgOBLISAassay.ResultsareshowninFigure68awhereeachseriesofbargraphs 

indicatesmean+1-SEMmAbexpressionorinhibitionamountatdays1,8,15and22inorder 

5 fromlefttoright.  

Figure68bshowsthefunctionalcapacityoftheSARS-CoV2-specificmAbcontainingsera 
0 

toinhibitSARS-CoV2spike- humanACE2proteininteractionsdeterminedbyacommercially

availableinvitroSARS-CoV2spikeIACE2blockingassay(cPASSGenscript).  

Bach 0 

senesofbargraphsindicatesmean+/-SEMmAbexpressionorinhibitionamountatdays1, 
10 8,15,and22inorderfromlefttoright.  

Thisexamplesshows(resultsinFigure68)howthisprotocolproducestwoanti-SARS

CoV2mAbssimultaneouslybythetreeapproachestried.Allapproachessuccessfullyallowfor 

theexpressionoftwomAbsinserumofanimalsatlevelsthatallowforneutralizationofSARS

CoV2IACE2interactions.  

15 

EXAMPLE25 

Expressionofthreeanti-SARS-CoV2mAbs 

Thisexampledescribesexpressionofthreedifferentanti-SARS-CoV2mAbsfromoneor 

twoplasmidsbasedontwoweeklyinjectionsoftheplasmids.Thiswasperformedwiththree 

20 differentcollectionsofmAbsasshowninFigure69(sequencesinTable7).  

Atday0,groupsof 0 0 

micewerepretreatedwith40mg/kgwater-solubledexamethasonelop.  

dexamethasonepalmitateISUVandDMPCI odexamethasonepalmitateIMLV.Aftertwo 

0 

minutesmiceweredosedi.v.withSOugofasingleplasmidDNAcontainingoneexpression 

25 cassetteforSARS-CoV2-specificmAbs.Onday7,thesegroupsofmiceunderwentanadditional 

injectionofdexamethasonepretreatmentliposomesdosingandplasmidDNAasonday0.These 

groupsweretreatedwithSOugofasingleplasmidDNAcontainingtwoexpressioncassettesfor 

SARS-CoV2-specificmAbs.  

Micewerebledatdays1,8,15,21,36,50,64,78,92,106,120followingtheirfirst 

30 treatmentandserumexpressionlevelsofmAbswereanalyzedbyahumanIgOELISAassay.  

TheresultsareshowninFigure69whereeachseriesofbargraphsindicatesmean+/-SEMmAb 

expression(lefty-axis)atdays1,8,15,21,36,50,64,78,92,106,120inorderfromlefttoright.  

InparallelfunctionalcapacitiesofSARS-CoV2-specificmAbcontainingseratoinhibitSARS

CoV2spike- humanACB2proteininteractionsweredeterminedbyacommercially-availablein 

35 vitroSARS-CoV2spikeIACB2blockingassayacrossthetimecourse(cPASSGenscript).These 

60 

twohourspoortodosingi.v.withliposomescomposing1OOOnmoleachofDOTAP/2.Smol00
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inhibitionresultsareshowninfigure69ingreen.Eachseriesofbargraphsindicatesmean+/

SEMmAbinhibition(righty-axis)atdays1,8,15,21,36,50,78,92,106,120.  

TheseexamplesdemonstratethattwoweeklyinjectionsofoneortwoDNAexpression 

plasnlidsencodingatotalofthreedifferentindividualSARS-CoV2-specificmAbsproducesfully 

5 neutralizingserumlevelsofthreedifferentSARS-CoV2-specificmAbsforthecourseofatleast 

70daysfollowingadministrationandthattheseongoingserummAbslevelsfunctionallyand 

continuouslyblockSARS-CoV2spike- humanACB2foratleast70dayswhichisthehuman 

equivalentofgreaterthan10years.TheseresultsindicatethattwoweeklyhedgesDNAinjections 

encodingthreedifferentSARS-CoV2-specificmAbsproducedurable(greaterthan10human 

10 yearsequivalence)fullyneutralizinganti-SARS-CoV2mAbserumlevels.  

EXAMPLE26 

Expressionoffouranti-SARS-CoV2mAbs 

Thisexampledescribesexpressionoffour(4)anti-SARS-CoV2mAbsshowninFigure70 

15 (seeTable7forsequenceinformation)usingthefollowingprotocol.Atday0,groupsofmice 

werepretreatedwith40mg/kgwater-solubledexamethasonei.p.twohourspriortodosingi.v.with 

liposomescomposing1OQOnmoleachofDOTAPI2. odexamethasonepalmitateISUVand 

DMPCI odexamethasonepalmitateIMLV.Aftertwominutesmiceweredosedi.v.with 

4OugeachoftwoplasmidseachcontainingtwomAbexpressioncassettes.  

20 Micewerebledatdays1,8,15,21,36,50,64,78,92and106followingtheirfirst 

treatmentandserumexpressionlevelsofmAbswereanalyzedbyahumanIgOELISAassay.  

expression(lefty-axis)atdays1,8,15,21,36,50,64,78,92,and106inorderfromlefttoright.  

InparallelfunctionalcapacitiesofSARS-CoV2-specificmAbcontainingseratoinhibitSARS

25 CoV2spike- humanACE2proteininteractionsweredeterminedbyacommercially-availablein 

vitroSARS-CoV2spikeIACB2blockingassayacrossthetimecourse(cPASSGenscript).Bach 

seriesofbargraphsindicatesmean+1-5PMmAbinhibition(hghty-axis)atdays1,8,15,21,36, 

50,78,92and106.  

30 EXAMPLE27 

Expressionoffouranti-SARS-CoV2mAbswithoneinjection 

Thisexampledescribesexpressionoffouranti-SARS-CoV2mAbsshowninFigure71 

(seeTable7forsequenceinformation)usingthefollowingprotocol.Atday0,groupsofmice 

werepretreatedwith40mg/kgwater-solubledexamethasonei.p.twohourspriortodosingi.v.with 

35 liposomescomposing1OQOnmoleachofDOTAPI odexamethasonepalmitateISUVand 

61 

ResultsareshowninFigure70,whereeachseriesofbargraphsindicatesmean+/-SEMmAb
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DMPCI odexamethasonepalmitateIMLV.Aftertwominutesmiceweredosedi.v.with 

4OugeachoftwoplasmidseachcontainingtwomAbexpressioncassettes.  

Micewerebledatdays1,8,15,21,36,50,64,78and92followingtheirfirsttreatment 

andserumexpressionlevelsofSARS-CoV2mAbswereanalyzedbyahumanIgOELISAassay.  

5 ResultsareshowninFigure71, whereeachseriesofbargraphsindicatesmean+/-SEMmAb 

expression(lefty-axis)atdays1,8,15,21,36,50,64,78and92inorderfromlefttoright.  

InparallelfunctionalcapacitiesofSARS-CoV2-specificmAbcontainingseratoinhibitSARS

CoV2spike- humanACE2proteininteractionsweredeterminedbyacommercially-availablein 

vitroSARS-CoV2spikeIACB2blockingassayacrossthetimecourse(cPASSGenscript).Bach 

10 seriesofbargraphs(ingreeninFigure71)indicatesmean+1-5PMmAbinhibition(righty-axis) 

atdays1,8,15,21,36,50,64,78and92inorderfromlefttoright 

EXAMPLE28 

Expressionoffouranti-SARS-CoV2mAbs 

15 Thisexampledescribesexpressionoffouranti-SARS-CoV2mAbsshowninFigure72 

(seeTable7forsequenceinformation)usingthefollowingprotocol.Atday0,groupsofmice 

werepretreatedwith40mg/kgwater-solubledexamethasonei.p.twohourspriortodosingi.v.with 

liposomescomposing1OOOnmoleachofDOTAPI2. odexamethasonepalmitateISUVand 

DMPCI odexamethasonepalmitateIMLV.Aftertwominutesmiceweredosedi.v.with 

20 45ugeachoftwoplasmidseachcontainingtwomAbexpressioncassettes.  

Micewerebledatdays1,8,22,36,50,64,78,99followingtheirfirsttreatmentand 

inFigure72,whereeachseriesofbargraphsindicatesmean+/-SEMmAbexpression(lefty-axis) 

atdays1,8,22,36,50,64,78,99inorderfromlefttoright.Inparallelfunctionalcapacitiesof 

25 SARS-CoV2-specificmAbcontainingseratoinhibitSARS-CoV2spike- humanACB2protein 

interactionsweredeterminedbyacommercially-availableinvitroSARS-CoV2spikeIACB2 

blockingassayacrossthetimecourse(cPASSGenscript).Theseresultsareshowningreenwhere 

eachseriesofbargraphsindicatesmean+1-SEMmAbinhibition(righty-axis)atdays1, 8,22, 

36,50,64,78,99.  

30 Theseexamplesdemonstratethatasingleco-injectionoftwodifferentsingleDNA 

expressionplasmidseachencodingtwodifferentindividualSARS-CoV2-specificmAbs(together 

theco-injectionproducesatotaloffourdifferentindividualSARS-CoV2-specificmAbs)produces 

fullyneutralizingserumlevelsoffourdifferentSARS-CoV2-specificmAbsforatleast90days 

followingadministrationandthattheseongoingserummAblevelsfunctionallyandcontinuously 

62 

serumexpressionlevelsofmAbswereanalyzedbyahumanIgGELISAassay.Resultsareshown
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blockedSARS-CoV2spike- humanACB2bindingforatleast90dayswhichisthehuman 

equivalentofgreaterthan15years.  

EXAMPLE29 

5 Expressionoffouranti-SARS-CoV2mAbswithtwoinjections 

Thisexampledescribesexpressionoffouranti-SARS-CoV2mAbsshowninFigure73 

(seeTable7forsequenceinformation)usingthefollowingprotocol.Atday0,groupsofmice 

werepretreatedwith40mg/kgwater-solubledexamethasonei.p.twohourspriortodosingi.v.with 

liposomescomposing1OOOnmoleachofDOTAPI2. odexamethasonepalmitateISUVand 

10 DMPCI odexamethasonepalmitateIMLV.AftertwominutesmiceweredosedLv.with 

SOugofasingleplasmidDNAcontainingtwoexpressioncassettesforSARS-CoV2-specific 

mAbs.  

Onday7,miceunderwentanadditionalinjectionofdexamethasonepretreatment, 

liposomesdosingandplasmidDNAasonday0(indicatedbyhashedbar).Miceweretreated 

15 withSOugofasingleplasmidDNAcontainingtwoexpressioncassettesforSARS-CoV2-specific 

mAbs.  

Micewerebledatdays1,8,15,21,36,50,64,78,92,106,120followingtheirfirst 

treatmentandserumexpressionlevelsofmAbswereanalyzedbyahumanJgGELISAassay.  

ResultsareshowninFigure73,whereeachseriesofbargraphsindicatesmean+/-SEMmAb 

20 expression(lefty-axis)atdays1,8,15,21,36,50,64,78,92,106,120inorderfromlefttoright.  

InparallelfunctionalcapacitiesofSARS-CoV2-specificmAbcontainingseratoinhibitSARS

vitroSARS-CoV2spikeIACE2blockingassayacrossthetimecourse(cPASSGenscript).Each 

seriesofbargraphs(ingreeninFigure73)indicatesmean+1-SEMmAbinhibition(righty-axis) 

25 atdays1,8,15,21,36,50,78,92,106,120.  

EXAMPLE30 

Expressionoffouranti-SARS-CoV2mAbswithtwoinjections 

Thisexampledescribesexpressionoffouranti-SARS-CoV2mAbsshowninFigure74 

30 (seeTable7forsequenceinformation)usingthefollowingprotocol.Atday0,groupsofmice 

werepretreatedwith40mg/kgwater-solubledexamethasonei.p.twohourspriortodosingi.v.with 

liposomescomposing1OOOnmoleachofDOTAPI2. odexamethasonepalmitateISUVand 

DMPCI odexamethasonepalmitateIMLV.Aftertwominutesmiceweredosedi.v.with 

SOugofasingleplasmidDNAcontainingtwoexpressioncassettesforSARS-CoV2-specific 

35 mAbs.  

63 

CoV2spike- humanACB2proteininteractionsweredeterminedbyacommercially-availablein
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Onday7,someofthesegroupsofmiceunderwentasecondroundofinjectionof 

dexamethasonepretreatmentliposomesdosingandplasmidDNAasonday0(indicatedbydot 

fillpattern).Thesegroupsweretreatedwith4OugeachoftwoplasmidseachcontainingtwomAb 

expressioncassettes.Micewerebledatdays1,8,15,21,36,50,64,78,and92followingtheir 

5 firsttreatmentandserumexpressionlevelsofSARS-CoV2mAbswereanalyzedbyahumanIgO 

ELISAassay.ResultsareshowninFigure74,whereeachseriesofbargraphsindicatesmean+/

SEMmAbexpression(lefty-axis)atdays1,8,15,21,36,50,64,78,and92inorderfromleftto 

right.InparallelfunctionalcapacitiesofSARS-CoV2-specificmAbcontainingseratoinhibit 

SARS-CoV2spike- humanACE2proteininteractionsweredeterminedbyacommercially

10 availableinvitroSARS-CoV2spikeIACE2blockingassayacrossthetimecourse(cPASS 

Genscript).Eachseriesofbargraphs(ingreen)indicatesmean+1-SEMmAbinhibition(righty

axis)atdays1,8,15,21,36,50,64,78and92inorderfromlefttoright 

Theseexamplesdemonstratethatserialweeklyco-injectionoftwodifferentsingleDNA 

expressionplasmidseachencodingtwodifferentindividualSARS-CoV2-specificmAbs(together 

15 theserial co-injectionproducesatotaloffourdifferentindividualSARS-CoV2-specificmAbs) 

producefullyneutralizingserumlevelsoffourdifferentSARS-CoV2-specificmAbsforthecourse 

ofatleast70daysfollowingadministrationandthattheseongoingserummAblevelsfunctionally 

andcontinuouslyblockedSARS-CoV2spike- humanACB2bindingforatleast70dayswhichis 

thehumanequivalentofgreaterthan10years.  

20 

EXAMPLE31 

Thisexampledescribesexpressionoffiveanti-SARS-CoV2mAbsshowninFigure75(see 

Table7forsequenceinformation)usingthefollowingprotocol.Atday0,groupsofmicewere 

25 pretreatedwith40mg/kgwater-solubledexamethasone4 4 

lep.twohourspriortodosingi.v.with 
liposomescomposing1OOOnmoleachofDOTAPI2. odexamethasonepalmitateISUVand 

miceweredosediv.with 
DMPC1 odexamethasonepalmitate1MLV.Aftertwominutes, 4 

eitherSOugofasingleplasmidDNAcontainingoneexpressioncassetteforSARS-CoV2-specific 

mAbs, 

30 Onday7,thesegroupsofmiceunderwentanadditionalinjectionofdexamethasone 

pretreatmentliposomesdosingandplasmidDNAasonday0.Somegroupsweretreatedwith 

4OugeachoftwoplasmidseachcontainingtwomAbexpressioncassettes.  

Micewerebledatdays1,8,15,21,36,50,64,78,92,106,120followingtheirfirst 

treatmentandserumexpressionlevelsofmAbswereanalyzedbyahumanIgOELISAassay.  

35 ResultsareshowninFigure75,whereeachseriesofbargraphsindicatesmean+1-SEMmAb 
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expression(lefty-axis)atdays1,8,15,21,36,50,64,78,92,106,120inorderfromlefttoright.  

InparallelfunctionalcapacitiesofSARS-CoV2-specificmAbcontainingseratoinhibitSARS

CoV2spike- humanACB2proteininteractionsweredeterminedbyacommercially-availablein 

vitroSARS-CoV2spikeIACE2blockingassayacrossthetimecourse(cPASSGenscript).Each 

5 seriesofbargraphs(showningreeninFigure75)indicatesmean+1-SEMmAbinhibition(right 

y-axis)atdays1,8,15,21,36,50,78,92,106,120.  

EXAMPLE32 

Expressionofsixanti-SARS-CoV2mAbswithsingleinjection 

10 Thisexampledescribesexpressionofsixanti-SARS-CoV2mAbsshowninFigure76(see 

Table7forsequenceinformation)usingthefollowingprotocol.Atday0,groupsofmicewere 

pretreatedwith40mg/kgwater-solubledexamethasonevp.twohourspriortodosingi.v.with 

liposomescomposing1OQOnmoleachofDOTAPI2. odexamethasonepalmitateISUVand 

DMPCI odexamethasonepalmitateIMLV.Aftertwominutesmiceweredosedi.v.with 

15 3OugeachofthreeplasmidseachcontainingtwomAbexpressioncassettes.  

Micewerebledatdays1,8,22,36,50,64,78,99followingtheirfirsttreatmentand 

serumexpressionlevelsofmAbswereanalyzedbyahumanIgOELISAassay.Resultsareshown 

inFigure76,whereeachseriesofbargraphsindicatesmean+/-SEMmAbexpression(lefty-axis) 

atdays1,8,22,36,50,64,78,99inorderfromlefttoright.Inparallelfunctionalcapacitiesof 

20 SARS-CoV2-specificmAbcontainingseratoinhibitSARS-CoV2spike- humanACB2protein 

interactionsweredeterminedbyacommercially-availableinvitroSARS-CoV2spikeIACE2 

Figure76)indicatesmean+1-SEMmAbinhibition(righty-axis)atdays1, 8,22,36,50,64,78 

99.  

25 

EXAMPLE33 

Expressionofsixanti-SARS-CoV2mAbswithtwoinjections 

Thisexampledescribesexpressionofsixanti-SARS-CoV2mAbsshowninFigure77(see 

30 Table7forsequenceinformation)usingthefollowingprotocol.Atday0,groupsofmicewere 

pretreatedwith40mg/kgwater-solubledexamethasonei.p.twohourspriortodosingi.v.with 

liposomescomposing1OOOnmoleachofDOTAPI2. odexamethasonepalmitateISUVand 

DMPCI odexamethasonepalmitateIMLV.Aftertwominutesmiceweredosedi.v.with 

eitherSOugofasingleplasmidDNAcontainingtwoexpressioncassettesforSARS-CoV2-specific 

35 mAbsor4OugeachoftwoplasmidseachcontainingoneortwomAbexpressioncassettes.  
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Onday7,thesegroupsofmiceunderwentanadditionalinjectionofdexamethasone 

pretreatmentliposomesdosingandplasmidDNAasonday0.Thesegroupsweretreatedwith 

eitherSOugofasingleplasmidDNAcontainingtwoexpressioncassettesforSARS-CoV2-specific 

mAbsor4OugeachoftwoplasmidseachcontainingtwomAbexpressioncassettes.  

5 Micewerebledatdays1,8,15,21,36,50,64,78,92,106,120followingtheirfirst 

treatmentandserumexpressionlevelsofmAbswereanalyzedbyahumanIgOELISAassay.  

ResultsareshowninFigure77,whereeachseriesofbargraphsindicatesmean+/-SEMmAb 

expression(lefty-axis)atdays1,8,15,21,36,50,64,78,92,106,120inorderfromlefttoright.  

InparallelfunctionalcapacitiesofSARS-CoV2-specificmAbcontainingseratoinhibitSARS

10 CoV2spike- humanACE2proteininteractionsweredeterminedbyacommercially-availablein 

vitroSARS-CoV2spikeIACE2blockingassayacrossthetimecourse(cPASSGenscript).Each 

seriesofbargraphs(ingreeninFigure77)indicatesmean+1-SEMmAbinhibition(righty-axis) 

atdays1,8,15,21,36,50,78,92,106,120.  

15 EXAMPLE34 

Expressionofsixanti-SARS-CoV2mAbs2or3injections 

Thisexampledescribesexpressionofsixanti-SARS-CoV2mAbsshowninFigure78(see 

Table7forsequenceinformation)usingthefollowingprotocol.Atday0,groupsofmicewere 
9 

pretreatedwith40mg/kgwater-solubledexamethasonei.p.twohourspriortodosingi.v.with 

20 liposomescomposing1000nmo1eachofDOTAPI2. odexamethasonepalmitateISUVand 

miceweredosedLv.with 
DMPC1 odexamethasonepalmitate1MLV.Aftertwominutes, 9 

mAbor40ugeachoftwoplasmidseachcontainingoneortwomAbexpressioncassettes.  

Onday7,thesegroupsofmiceunderwentasecondroundofinjectionofdexamethasone 

25 pretreatmentliposomesdosingandplasmidDNAasonday0(indicatedbydotfillpattern).  

Thesegroupsweretreated40ugeachoftwoplasmidseachcontainingtwomAbexpression 

cassettes.  

Onday14,someofthesegroupsofmiceunderwentathirdroundofinjectionof 

dexamethasonepretreatmentliposomesdosingandplasmidDNAasonday0.Thesegroups 

30 weretreatedwithSOugofasingleplasmidDNAcontainingtwoexpressioncassettesforSARS

CoV2-specificmAb.  

Micewerebledatdays1,8,15,21,36,50,64,78and92 9 

followingtheirfirsttreatment 
andserumexpressionlevelsofSARS-CoV2mAbswereanalyzedbyahumanIgOELISAassay.  

ResultsareshowninFigure78,whereeachseriesofbargraphsindicatesmean+1-SEMmAb 

35 expression(lefty-axis)atdays1,8,15,21,36,50,64,78and92inorderfromlefttoright.  
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InparallelfunctionalcapacitiesofSARS-CoV2-specificmAbcontainingseratoinhibitSARS

CoV2spike- humanACE2proteininteractionsweredeterminedbyacommercially-availablein 

vitroSARS-CoV2spikeIACB2blockingassayacrossthetimecourse(cPASSGenscript).Bach 

seriesofbargraphs(ingreeninFigure78)indicatesmean+1-5PMmAbinhibition(righty-axis) 

5 atdays1,8,15,21,36,50,64,78and92inorderfromlefttoright 
Theseexamplesdemonstratethatserial 9 

co-injectionofthreedifferentsingleDNA 

expressionplasmidseachencodingtwodifferentindividualSARS-CoV2-specificmAbs(together 

theserialinjectionsproduceatotalofsixdifferentindividualSARS-CoV2-specificmAbs)each 

producefullyneutralizingserumlevelsofsixdifferentSARS-CoV2-specificmAbsforthecourse 

10 ofatleast90daysfollowingadministrationandthattheseongoingserummAbslevelsproduced 

functionallyblockSARS-CoV2spike- humanACE2bindingandthatthesefunctionallyand 

continuouslyblockedSARS-CoV2spike- humanACE2bindingforatleast90dayswhichisthe 

human 9 

equivalentofgreaterthan15years.  

15 EXAMPLE35 

Expressionofeightanti-SARS-CoV2mAbswithtwoinjections 

Thisexampledescribesexpressionofeightanti-SARS-CoV2mAbsshowninFigure79 

(seeTable7forsequenceinformation)usingthefollowingprotocol.Atday0,groupsofmice 
9 9 

werepretreatedwith40mg/kgwater-solubledexamethasonei.p.twohourspriortodosingi.v.with 

20 liposomescomposing1OOOnmoleachofDOTAPI2. odexamethasonepalmitateISUVand 

miceweredosedLv.with 
DMPC1 odexamethasonepalmitate1MLV.Aftertwominutes, 9 

Onday7,miceunderwentanadditionalinjectionofdexamethasonepretreatment, 

liposomedosingandplasmidDNAasonday0.Miceweretreatedwith4Ougeachoftwo 

25 plasmidseachcontainingtwomAbexpressioncassettes.  

Micewerebledatdays1,8,15,21,36,50,64,78,92,106,120followingtheirfirst 

treatmentandserumexpressionlevelsofmAbswereanalyzedbyahumanIgOELISAassay.  

ResultsareshowninFigure79,whereeachseriesofbargraphsindicatesmean+1-SEMmAb 

expression(lefty-axis)atdays1,8,15,21,36,50,64,78,92,106,120inorderfromlefttoright.  

30 InparallelfunctionalcapacitiesofSARS-CoV2-specificmAbcontainingseratoinhibitSARS

CoV2spike- humanACB2proteininteractionsweredeterminedbyacommercially-availablein 

vitroSARS-CoV2spikeIACB2blockingassayacrossthetimecourse(cPASSGenscript).Bach 

seriesofbargraphs(greeninFigure79)indicatesmean+1-SEMmAbinhibition(hghty-axis)at 

days1,8,15,21,36,50,78,92,106,120.  

35 
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EXAMPLE36 

Expressionofeightanti-SARS-CoV2mAbswithIwoinjections 

Thisexampledescribesexpressionofeightanti-SARS-CoV2mAbsshowninFigure80 

(seeTable7forsequenceinformation)usingthefollowingprotocol.Atday0,groupsofmice 

5 werepretreatedwith40mg/kgwater-solubledexamethasone0 0 

lop.twohourspriortodosingi.v.with 
liposomescomposing1OQOnmoleachofDOTAPI2. odexamethasonepalmitateISUVand 

miceweredosedLv.with 
DMPC1 odexamethasonepalmitate1MLV.Aftertwominutes, 0 

4OugeachoftwoplasmidseachcontainingtwomAbexpressioncassettes.  

Onday7,miceunderwentasecondroundofinjectionofdexamethasonepretreatment, 

10 liposomesdosingandplasmidDNAasonday0.Thesemiceweretreatedwith4Ougeachoftwo 

plasmidseachcontainingtwomAbexpressioncassettes.  
Micewerebledatdays1,8,15,21,36,50,64,78and92 0 

followingtheirfirsttreatment 

andserumexpressionlevelsofSARS-CoV2mAbswereanalyzedbyahumanIgOELISAassay.  

ResultsareshowninFigure80,whereeachseriesofbargraphsindicatesmean+1-SEMmAb 

15 expression(lefty-axis)atdays1,8,15,21,36,50,64,78and92inorderfromlefttoright.  

InparallelfunctionalcapacitiesofSARS-CoV2-specificmAbcontainingseratoinhibitSARS

CoV2spike- humanACE2proteininteractionsweredeterminedbyacommercially-availablein 

vitroSARS-CoV2spikeIACB2blockingassayacrossthetimecourse(cPASSGenscript).Bach 

seriesofbargraphs(showningreeninFigure80)indicatesmean+1-SEMmAbinhibition(hght 

20 y-axis)atdays1,8,15,21,36,50,64,78and92inorderfromlefttoright.  

Expressionofeightanti-SARS-CoV2mAbswiththreeinjections 

Thisexampledescribesexpressionofeightanti-SARS-CoV2mAbsshowninFigure81 

25 (seeTable7forsequenceinformation)usingthefollowingprotocol.Atday0,groupsofmice 
0 0 

werepretreatedwith40mg/kgwater-solubledexamethasonei.p.twohourspriortodosingi.v.with 

liposomescomposing1OQOnmoleachofDOTAPI2. odexamethasonepalmitateISUVand 

DMPCI odexamethasonepalmitateIMLV.Aftertwominutesmiceweredosediv.with 

4OugeachoftwoplasmidseachcontainingtwomAbexpressioncassettes, 

30 Onday7,miceunderwentasecondroundofinjectionofdexamethasonepretreatment, 

liposomesdosingandplasmidDNAasonday0.Thesegroupsweretreatedwith8Ougofasingle 

plasmidDNAcontainingtwoexpressioncassettesforSARS-CoV2-specificmAbs.  

Onday14,miceunderwentathirdroundofinjectionofdexamethasonepretreatment 

liposomesdosingandplasmidDNAasonday0(indicatedbyhashedbar).Thesegroupswere 

35 treatedwithSOugeachofasingleplasmidcontainingtwomAbexpressioncassettes.  
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Micewerebledatdays1,8,15,21,36,50,64,78and92followingtheirfirsttreatment 

andserumexpressionlevelsofSARS-CoV2mAbswereanalyzedbyahumanIgOELISAassay.  

ResultsareshowninFigure81, whereeachseriesofbargraphsindicatesmean+/-SEMmAb 

expression(lefty-axis)atdays1,8,15,21,36,50,64,78and92inorderfromlefttoright.  

5 InparallelfunctionalcapacitiesofSARS-CoV2-specificmAbcontainingseratoinhibitSARS

CoV2spike- humanACE2proteininteractionsweredeterminedbyacommercially-availablein 

vitroSARS-CoV2spikeIACB2blockingassayacrossthetimecourse(cPASSGenscript).Bach 

seriesofbargraphs(greeninFigure81)indicatesmean+1-5PMmAbinhibition(hghty-axis)at 

days1,8,15,21,36,50,64,78and92inorderfromlefttoright.  

10 

EXAMPLE38 

Expressionofeightanti-SARS-CoV2mAbs 

Thisexampledescribesexpressionofeightanti-SARS-CoV2mAbsshowninFigure82 

(seeTable7forsequenceinformation)usingthefollowingprotocol.Atday0,groupsofmice 

15 werepretreatedwith40mg/kgwater-solubledexamethasonei.p.twohourspnortodosingi.v.with 

liposomescomposing1OQOnmoleachofDOTAPI2. odexamethasonepalmitateISUVand 

DMPCI odexamethasonepalmitateIMLV.Aftertwominutesmiceweredosedi.v.with 

4OugeachoftwoplasmidseachcontainingoneortwomAbexpressioncassettes.  

Onday7,thesegroupsofmiceunderwentasecondroundofinjectionofdexamethasone 

20 pretreatmentliposomesdosingandplasmidDNAasonday0.Thesegroupsweretreatedwith 

eitherSOugofasingleplasmidDNAcontainingtwoexpressioncassettesforSARS-CoV2-specific 

Onday14,someofthesegroupsofmiceunderwentathirdroundofinjectionof 

dexamethasonepretreatmentliposomesdosingandplasmidDNAasonday0(indicatedby 

25 hashedbar).ThesegroupsweretreatedwithSOugofasingleplasmidDNAcontainingtwo 

expressioncassettesforSARS-CoV2-specificmAbs.  

Micewerebledatdays1,8,15,21,36,50,64,78and92followingtheirfirsttreatment 

andserumexpressionlevelsofSARS-CoV2mAbswereanalyzedbyahumanIgOELISAassay.  

ResultsareshowninFigure82,whereeachseriesofbargraphsindicatesmean+/-5PMmAb 

30 expression(lefty-axis)atdays1,8,15,21,36,50,64,78and92inorderfromlefttoright.  

InparallelfunctionalcapacitiesofSARS-CoV2-specificmAbcontainingseratoinhibitSARS

CoV2spike- humanACB2proteininteractionsweredeterminedbyacommercially-availablein 

vitroSARS-CoV2spikeIACB2blockingassayacrossthetimecourse(cPASSGenscript).Bach 

seriesofbargraphs(greeninFigure82)indicatesmean+1-SEMmAbinhibition(righty-axis)at 

35 days1,8,15,21,36,50,64,78and92inorderfromlefttoright.  
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EXAMPLE39 

Expressionof10anti-SARS-CoV2mAbswithotherproteinandmAbs 

Thisexampledescribesexpressionoftenanti-SARS-CoV2mAbsshowninFigure83(see 

5 Table7forsequenceinformation),andotherproteinsandmAbsusingthefollowingprotocol.At 

day0,groupsofmicewerepretreatedwith40mg/kgwater-solubledexamethasonei.p.twohours 
0 

priortodosingi.v.withliposomescomposing1OOOnmoleachofDOTAPI2.5molo 

dexamethasonepalmitateISUVandDMPCI odexamethasonepalmitateIMLV.Aftertwo 

minutesmiceweredosedi.v.with4OugeachoftwoplasmidseachcontainingoneortwomAb 

10 expressioncassettes.  

Onday7,thesegroupsofmiceunderwentasecondroundofinjectionofdexamethasone 

pretreatmentliposomesdosingandplasmidDNAasonday0(indicatedbydotfillpattern).  

Thesegroupsweretreatedwith4OugeachoftwoplasmidseachcontainingtwomAbexpression 

cassettes.  

15 Onday14,thesegroupsofmiceunderwentathirdroundofinjectionofdexamethasone 

pretreatmentliposomesdosingandplasmidDNAasonday0.Thesegroupsweretreatedwith 

SOugofasingleplasmidDNAcontainingtwoexpressioncassettesforSARS-CoV2-specificmAb 

clones.  

Onday21, someofthesegroupsofmiceunderwentafourthroundofinjectionof 

20 dexamethasonepretreatmentliposomesdosingandplasmidDNAasonday0.Thesegroups 

weretreatedwith8OugofasingleplasmidDNAcontainingtwoexpressioncassettesfornon

(aILS),andanti-influenzaAhemagglutininHi(SB).  

Micewerebledatdays1,8,15,21,36,50,64,78and92followingtheirfirsttreatment 

25 andserumexpressionlevelsofSARS-CoV2mAbswereanalyzedbyahumanIgOELISAassay.  

ResultsareshowninFigure83,whereeachseriesofbargraphsindicatesmean+/-SEMmAb 

expression(lefty-axis)atdays1,8,15,21,36,50,64,78and92inorderfromlefttoright.In 

parallelfunctionalcapacitiesofSARS-CoV2-specificmAbcontainingseratoinhibitSARS-CoV2 

spike- humanACE2proteininteractionsweredeterminedbyaconmercially-availableinvitro 

30 SARS-CoV2spikeIACE2blockingassayacrossthetimecourse(cPASSGenscript).Eachseries 

ofbargraphs(greeninFigure83)indicatesmean+1-SEMmAbinhibition(righty-axis)atdays1 

8,15,21,36,50,64,78and92inorderfromlefttoright 
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EXAMPLE40 

Expressionof11anti-SARS-CoV2mAbswithotherproteinandmAbs 

Thisexampledescribesexpressionofelevenanti-SARS-CoV2mAbsshowninFigure84 

(seeTable7forsequenceinformation),andotherproteinsandmAbsusingthefollowingprotocol.  

5 Atday0,groupsofmicewerepretreatedwith40mg/kgwater-solubledexamethasone0 
lop, two 

hourspriortodosing4 
LV.withliposomescomposinglOOOnmoleachofDOTAPI o 

dexamethasonepalmitateISUVandDMPCI odexamethasonepalmitateIMLV.Aftertwo 
9 

minutesmiceweredosedis.with4OugeachoftwoplasmidseachcontainingtwomAb 
4 

expressioncassettes.  

10 Onday7,thesegroupsofmiceunderwentasecondroundofinjectionofdexamethasone 

pretreatmentliposomesdosingandplasmidDNAasonday0.Thesegroupsweretreatedwith 

40ugeachoftwoplasmidseachcontainingtwomAbexpressioncassettes.  

Onday14,thesegroupsofmiceunderwentathirdroundofinjectionofdexamethasone 

pretreatmentliposomesdosingandplasmidDNAasonday0.Thesegroupsweretreatedwith 

15 40ugeachoftwoplasmidseachcontainingtwomAbexpressioncassettes.  

Onday21, thesegroupsofmiceunderwentafourthroundofinjectionofdexamethasone 

pretreatmentliposomesdosingandplasmidDNAasonday0.Thesegroupsweretreatedwith 

eitherSOugofasingleplasmidDNAcontainingtwoormoreexpressioncassettesfornon-SARS

CoV2-relatedproteins,4Ougeachoftwoplasmidseachcontainingtwonon-SARS-CoV2-related 

20 proteinsor25ugeachofthreeplasmidseachcontainingtwonon-SARS-CoV2-specificprotein 

expressioncassettes.Thesenon-SARS-CoV2-relatedproteinsincludedhumangrowthhormone 

andanti-influenzaAhemagglutininHi(5J8).  

Micewerebledatdays1,8,15,21,36,50,64,78and92followingtheirfirsttreatment 

25 andserumexpressionlevelsofSARS-CoV2mAbswereanalyzedbyahumanIgOELISAassay.  

ResultsareshowninFigure84,whereeachseriesofbargraphsindicatesmean+/-SEMmAb 

expression(lefty-axis)atdays1,8,15,21,36,50,64,78and92inorderfromlefttoright.  

InparallelfunctionalcapacitiesofSARS-CoV2-specificmAbcontainingseratoinhibitSARS

CoV2spike- humanACE2proteininteractionsweredeterminedbyacommercially-availablein 

30 vitroSARS-CoV2spikeIACB2blockingassayacrossthetimecourse(cPASSGenscript).Bach 

seriesofbargraphs(greeninFigure84)indicatesmean+1-SEMmAbinhibition(hghty-axis)at 

days1,8,15,21,36,50,64,78and92inorderfromlefttoright.  

Theseexamplesdemonstratethatserial co-injectionofuptosixdifferentsingleDNA 

expressionplasmidseachplasmidencodingtwodifferentindividualSARS-CoV2-specificmAbs 

35 (togethertheserialinjectionsproduceatotalofupto11differentindividualSARS-CoV2-specific 
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mAbs)produceneutralizingserumlevelsofupto11differentSARS-CoV2-specificmAbsforthe 

courseofatleast90daysfollowingadministrationandthattheseongoingserummAbslevels 

functionallyandcontinuouslyblockedSARS-CoV2spike- humanACE2bindingforatleast90 

dayswhichisthehumanequivalentofgreaterthan15years.  

5 

EXAMPLE41 

Expressionof10anti-SARS-CoV2mAbswithotherproteinandmAbs 

Thisexampledescribesexpressionoftenanti-SARS-CoV-2mAbsshowninFigure85(see 

Table7forsequenceinformation),andothernon-Sars-CoV-2mAbsusingthefollowingprotocol.  

10 Atday0,groupsofmicewerepretreatedwith40mg/kgwater-solubledexamethasonei.p.two 

hourspriortodosing41.v.withliposomescomposinglOOOnmoleachofDOTAPI o 

dexamethasonepalmitateISUVandDMPCI odexamethasonepalmitateIMLV.Aftertwo 
9 

minutesmiceweredosedi.v.with4OugeachoftwoplasmidseachcontainingtwomAb 
4 

expressioncassettes.  

15 Onday7,miceunderwentasecondroundofinjectionofdexamethasonepretreatment, 

liposomesdosingandplasmidDNAasonday0(indicatedbydotfillpattern).Miceweretreated 

with4OugeachoftwoplasmidseachcontainingtwomAbexpressioncassettes.  

Onday14,miceunderwentathirdroundofinjectionofdexamethasonepretreatment 

liposomesdosingandplasmidDNAasonday0(indicatedbyhashedbar).Thesemicewere 

20 treatedwithSOugofasingleplasmidDNAcontainingtwoexpressioncassettesforSARS-CoV2

specificmAbs.  

liposomesdosingandplasmidDNAasonday0.Thesegroupsweretreatedwith8Ougofasingle 

plasmidDNAcontainingtwoexpressioncassettesfornon-SARS-CoV2-relatedproteins.These 

25 non-SARS-CoV2-relatedproteinsincludedmepoluzimabbiosimilar(aILS),andanti-influenzaA 

hemagglutininHi(5Th).  

Micewerebledatdays1,8,15,21,36,50,64,78and92 4 

followingtheirfirsttreatment 
andserumexpressionlevelsofSARS-CoV2mAbswereanalyzedbyahumanIgOELISAassay.  

ResultsareshowninFigure85,whereeachseriesofbargraphsindicatesmean+/-SEMmAb 

30 expression(lefty-axis)atdays1,8,15,21,36,50,64,78and92inorderfromlefttoright.In 

parallelfunctionalcapacitiesofSARS-CoV2-specificmAbcontainingseratoinhibitSARS-CoV2 
4 

spike- humanACE2proteininteractionsweredeterminedbyaconmercially-availableinvitro 

SARS-CoV2spikeIACE2blockingassayacrossthetimecourse(cPASSGenscript).Eachseries 

ofbargraphsindicates(greeninFigure85)mean+1-SEMmAbinhibition(righty-axis)atdays1 

35 8,15,21,36,50,64,78and92inorderfromlefttoright 
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Thisexampledemonstratesthatserialco-injectionofatotalof6differentsingleDNA 

expressionplasmids,5ofwhichencodetwodifferentindividualSARS-CoV2-specificmAbsand 

thesixthencodestheheavyandlightchainscDNAsofmAb5Thwhichisdirectedagainstthe 

1918pandemicinfluenzavirus.Togethertheseserialinjectionsproducedneutralizinglevelsofa 

5 totalof10differentindividualSARS-CoV2-specificserummAbproteinstogetherwithone1918 

pandemicinfluenzaspecificserummAbprotein.Theseinjectionsproducedneutralizingserum 

levelsofall10differentSARS-CoV2-specificmAbsaswellasneutralizingserumlevelsofthe 

1918pandemicinfluenza-specificmAbsforthecourseofatleast90daysfollowing 

administrationandthattheseongoingSARS-CoV2-specificmAbsserumlevelsfunctionallyand 

10 continuouslyblockedSARS-CoV2spike- humanACE2binding.Inadditionhedgesproduced 

anti-pandemicinfluenzaAmAb5J8serumlevelsneutralizedtheCal/09pandemicinfluenzavirus 

strainforatleast90dayswhichisthehumanequivalentofgreaterthan15years.Thismeansthat 

atotaloffourserialDNAvectoradministrationscanneutralizeboththeSARS-CoV-2virusas 

wellasapandemicinfluenzavirusfordecadesthereafter.  

15 

EXAMPLE42 

SARS-CoV2Inhibitionby14hourspost-treatment.  

ThisexampledescribesinhibitionofSARS-CoV2by14hourspost-treatmentwiththeanti

SARS-CoV-2mAbsshowninFigure86(seeTable7forsequenceinformation).Atday0,groups 

20 ofmicewerepretreatedwith40mg/kgwater-solubledexamethasonei.p.twohourspriortodosing 

i.v.withliposomescomposing1OOOnmoleachofDOTAPI2. odexamethasonepalmitateI 

i.v.withSOugofasingleplasmidDNAcontainingoneortwoexpressioncassettesforSARS

CoV2-specificmAbsclones.  

25 Micewerebledat1,4,8,14,18,20,24and48hoursfollowingtreatmentwithplasmid 

DNAandserumexpressionlevelsofmAbswereanalyzedbyahumanIgOELISAassay.Results 

areshowninFigure86Awhereeachseriesofbargraphsindicatesmean+/-SEMmAb 

expressionattheindicatedtimes(hr).InparallelfunctionalcapacitiesofSARS-CoV2-specific 

mAbcontainingseratoinhibitSARS-CoV2spike- humanACE2proteininteractionswere 

30 determinedbyacommercially-availableinvitroSARS-CoV2spikeIACE2blockingassayacross 

thetimecourse(cPASSGenscript).ResultsareshowninFigure86Bwhereeachseriesofbar 

graphsindicatesmean+1-SEMmAbinhibitionattheindictedtimeinhoursfollowingtreatment.  

Thisexampleusesassayingatimecourseoftheabilityofanti-SARS-CoV-2mAbserum 

levelsproducedovertimebetweenoneand24hoursafterasingleanti-SARS-CoV-2DNAvector 

35 administrationencodingeitheroneortwoanti-SARS-CoV-2mAbheavyandlightchaincDNAs 
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tofunctionallyblockSARS-CoV2spike- humanACE2binding.Theresultsdemonstratethat 

SARS-CoV2spike- humanACE2bindingisefficientlyblockedwithin8hoursofoneIVhedges 

DNAvectorinjectionencodingeitheroneortwoanti-SARS-CoV-2mAbs.Incontrast, 

neutralizingprotectionfollowingtwodifferentanti-SARS-CoV-2vaccineadministrationgenerally 

5 requiresfiveweeks.  

EXAMPLE43 

SimultaneousexpressionofmultipledifferentmAbandgenes 

ThisexampledescribesthesimultaneousexpressionofsixdifferentmAbandgenesusinga 

10 singleinjection.FourmicepergroupwereinjectedIPwith40mg/kgwater-soluble 

dexamethasone.Twohourslatermicewereinjectedi.v.withcationicliposomescontaining2.50o 

dexamethasone21-palmitateatdosesshowninFigure87,aswellas1OQOnmolDMPCliposomes 
9 4 9 9 

containing50~dexpalmitate.Twominutesfollowingthefirsti.v.injectionmicewereinjected 

with25ugeach,3Ougeachor34ugeachofthreeDNAplasmids:oneencodinganti-1L5and5J8, 

15 oneencodinghGHandhGCSFandoneencodingananti-SARS-CoV2andGLA.Micewerebled 

thefollowingdayandseraanalyzedforexpressionoftargetgenes.Expressionresultsareshown 

inFigure87. Thisexampledemonstratesthatasingle 9 

co-injectionofthreedifferentDNAvectors 
eachvectorencodingeithertwoorthreedifferenthumangenesproducessignificantserumlevels 

ofallsixdifferenthumanproteins.  

20 

EXAMPLE44 

Thisexampledescribestheuseofvariouseukaiyoticpromoterstoexpressatargetgene 

(humangrowthhormone).Atday0,groupsofmicewerepretreatedwith40mg/kgwater-soluble 

25 dexamethasonei.p.twohourspriortodosingi.v.withliposomescomposing1lOOnmoleaof 

DOTAPI2. odexamethasonepalmitateISUVandDMPCI dexamethasone 

palmitateIMLV.Aftertwominutesmiceweredosedi.v.with75ugofvarioussingleplasmid 

DNAconstructeachcontaininganexpressioncassetteforhumangrowthhormone-Fcfusion 

drivenbythepromotersofheterologousgenesshowninFigure88.Micewerebledatdays1, 8, 

30 22,29,43,50,84and120aftertreatmentandserummAbproteinlevelswere 9 

humanIgOELISAassay.BargraphsshownforeachpromoterinFigure88areinascendingorder 

fromday1today120foreach.MeanhGH-FCexpressionandSEMaredisplayed.  

ThisdatashowsthatselectedchangesintheidentityandcompositionoftheDNAvector 

promoterelementwithintheDNAvectorexpressioncassetteallowsforlongitudinalcontrolover 
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themagnitudeofproteinexpressionandbioactivitywithouttheuseofgeneswitchesoranyother 

additionalmodification.  

EXAMPLE45 

5 Testingof11DifferenthGLADNAVectors 

Thisexampledescribessimultaneouslytesting11differenthOLADNAvectorsshowing 

thattheyproduceaspectrumofserumlevelsovertime.Thisallowedforexampletoidentify 

vectorsthatmaintainhOLAlevelsinthe1- 19ng/mlrange.Onday0,groupsofmicewere 

pretreatedwith40mg/kgwater-solubledexamethasoneIPtwohourspriortoi.v.injection.  

10 Liposomeinjectioniv.contained1OQOnmoleachofDOTAPSUVwith2. dexamethasone 

21-palmitateandDMPCMLVwith odexamethasonepalmitateIMLV.Twominuteslater, 

75ugDNAwasinjectedi.v.,withconstructsencodingGLAasshowninFigure89.Micewere 

bledthefollowingdayandevery7or14daysthereafterandseraassessedforhOLAprotein 

production.ResultsareshowninFigure89.  

15 

EXAMPLE46 

Ic-ModifiedProteinExpression 

Figure89ashowsthatmultipledifferentFCmodifiedhumanGLAcDNA-encodedhedges 

DNAvectorsproducetherapeuticserumhOLAlevels(>lng/ml)atdayoneafteradministration.  

20 Howeverbydayeight(Figure89b),onlytheHyFcandparticularlytheHy-FclxL-containingthe 

hOLADNAvectorsremainwithintheGLAtherapeuticrange.Allother9,FcmodifiedDNA 

FcportionofFchybridDNAvectorscangreatlyimproveserumhalf-lifeofmodifiedFc 

containingDNAvectors.  

25 Figure90demonstratesthatthisFcmodificationsisofclinicalimportanceastheuseofthishyFc 

hOLAcontainingDNAvectorsignificantlyincreaseshOLAtissuelevelsinheart104daysaftera 

singlehedgesDNAvectoradministration.HeartisoneofthemostdamagedtargetorgansinGLA 

deficientFabiy'spatients.ForthisexamplethatFc-modifiedGLAcanbeexpressedinhearttissue 

attherapeuticlevels104daysafterinjectionofvector:onday0,groupsofmicewerepretreated 

30 with40mg/kgwater-solubledexamethasoneIPtwohourspriortoi.v.injection.Liposome 

injectioni.v.contained1OQOnmoleachofDOTAPSUVwith2. odexamethasone21

palmitateandDMPCMLVwith odexamethasone21-palmitate.Twominuteslater,75ug 

DNAwasinjectedi.vwithconstructsencodingGLA-FcwithpointmutationsasshowninFigure 

91. Miceweresacrificedatday104afterinjection.HeadswereperfusedwithPBSandthen 

35 removedtolysisbufferonice.HeartsweresonicatedandproteinquantifiedbyLowry.SOugtotal 

75 

vectorshavedroppedbelowtherapeuticlevelsbydayeight.Theseresultsshowthatoptimizingthe
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proteinwasloadedintowellsandGLAmeasuredbyELISA.Hearttissueexpressionlevelsare 

showninFigure92.  

EXAMPLE47 

5 Various1kproteinmutationsaffectexpression 

ThisexamplecomparestheexpressionofvariousmutatedFeregions(showninFigure91) 

forGLA-Feexpression.Onday0,groupsofmicewerepretreatedwith40mg/kgwater-soluble 

dexamethasoneIPtwohourspriorto9 LV.injection.LiposomeinjectionLv.containedlOQOnmol 

eachofDOTAPSUVwith odexamethasone21-palmitateandDMPCMLVwith o 

10 dexamethasone21-palmitate.Twominuteslater,75ugDNAwasinjectedi.v.,withconstructs 

encodingGLAwithpointmutationsasshowninFigure91. Micewerebledthefollowingdayand 

every7or14daysthereafterandseraassessedforhOLAproteinproduction.Figure91 

demonstratesthattargetedsingleorseveralDNAbasemodificationoftheHyFC-lxL-hGLADNA 

vectorviasitedirectedmutagenesisallowspreciselytargetedsinglebasemodificationofhybridFc 

15 DNAvectorencodedproteinfunction.  

EXAMPLE48 

UseofLowDoseofDexametbasone 

Thisexampledescribestheuseoflowdosedexamethasonepretreatmentdoesnotinterfere 

20 withthedurabilityofproteinexpression(andacuteexpressionmaybeaugmented).Onday0, 

groupsof25grammicewerepretreatedwiththeindicatedamounts(inFigure92)ofwater-soluble 

dexamethasoneIPtwohourspriorto9 9 

eachofDOTAPSUVwith odexamethasone21-palmitateandDMPCMLVwith o 

dexamethasone21-palmitate.Twominuteslater,75ugofrituximab-biosimilarexpressionDNA 

25 plasmidwasinjectedi.v.Micewerebledthefollowingdayandatday8,15,and22.Serum 

expressionofrituximab-biosimilarweredeterminedbycommercialBLISAandshownasmean 

+/-SEM.ResultsareshowninFigure92,whichshowsthatfreedexamethasonewhenpre-dosed 

intherangeof1to40mg/kgdoseeachmaintainsIVDNAvectorsalreadyhighlevellongterm 

proteinproductionaswellastheirabilitytolimitcriticaltoxicitymarkersatorclosely 

30 approximatingbackgroundcontrollevels.Inadditionanumberofthelowestfreedexamethasone 

dosesstatisticallysignificantlyincreasedrituximabserumproteinlevelsatday1followingi.v.  

4 
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Allpublicationsandpatentsmentionedinthepresentapplicationarehereinincorporated 

byreference.Variousmodificationandvariationofthedescribedmethodsandcompositionsofthe 

inventionwillbeapparenttothoseskilledintheartwithoutdepartingfromthescopeandspiritof 

theinventionAlthoughtheinventionhasbeendescribedinconnectionwithspecificpreferred 

5 embodimentsitshouldbeunderstoodthattheinventionasclaimedshouldnotbeundulylimited 

tosuchspecificembodiments.Indeedvariousmodificationsofthedescribedmodesforcartying 

outtheinventionthatareobvioustothoseskilledintherelevantfieldsareintendedtobewithin 
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CLAIMS 

Weclaim.  

1. Amethodcomprising: 

a) administeringafirstcompositiontoasubjectwhereinsaidfirstcomposition 

comprisespolycationicstructuresandwhereinsaidfirstcompositionisfreeoressentiallyfreeof 

nucleicacidmoleculewand 

b) administeringasecondcompositiontosaidsubjectafteradministeringsaidfirst 

compositionwhereinsaidsecondcompositioncomprisesapluralityofoneormorenon-viral 

expressionvectorsthatencodeatleastoneanti-SARS-CoV-2antibodyorantigen-bindingportion 

thereofand/orrecombinantACE2,and 

whereinasaresultofsaidadministeringsaidfirstandsecondcompositionssaidatleast 

oneanti-SARS-CoV-2antibodyorantigen-bindingportionthereofand/orsaidrecombinant 

ACE2,isexpressedinsaidsubject.  

2. ThemethodofClaim1, wherein: 

A) saidsubjectisinfectedwiththeSARS-CoV-2virusandwhereinsaidatleastone 

anti-SARS-CoV-2antibodyorantigen-bindingportionthereoforrecombinantACE2is 

expressedinsaidsubjectatanexpressionlevelsufficienttoreduce:i)theSARS-CoV-2viralload 

insaidsubjectand/orii)atleastonesymptominsaidsubjectcausedbysaidSARS-CoV-2 

B) saidsubjectisnotinfectedwiththeSARS-CoV-2virusandwhereinsaidatleast 

oneanti-SARS-CoV-2antibodyorantigen-bindingportionthereoforrecombinantACE2is 

expressedinsaidsubjectatanexpressionlevelsufficienttopreventsaidsubjectfrombeing 

infectedbytheSARS-CoV-2virus.  

3. ThemethodofClaim2,whereinsaidexpressionlevelismaintainedinsaidsubjectforat 

leasttwoweekswithout:i)anyfurtheroronlyonetwoorthreefurtherrepeatofstepsa)andb), 

andii)anyfurtheradministrationofvectorsencoding:saidatleastoneanti-SARS-CoV-2antibody 

orantigen-bindingportionthereoforsaidACE2.  

4, ThemethodofClaim2,whereinsaidexpressionlevelis 9 

maintainedinsaidsubjectforat 

leastonemonthwithout:i)anyfurtheroronlyonetwoorthreefurtherrepeatofstepsa)andb), 
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andii)anyfurtheradministrationofvectorsencoding:saidatleastoneanti-SARS-CoV-2antibody 

orantigen-bindingportionthereoforsaidACE2.  

5, ThemethodofClaim2,whereinsaidexpressionlevelis 9 

maintainedinsaidsubjectforat 

leastoneyearwithout:i)anyfurtheroronlyonetwoorthreefurtherrepeatofstepsa)andb), 

andii)anyfurtheradministrationofvectorsencoding:saidatleastoneanti-SARS-CoV-2antibody 

orantigen-bindingportionthereoforsaidACE2.  

6. ThemethodofClaim1,whereinsaidatleastoneanti-SARS-CoV-2antibodyorantigen

bindingportionthereofisexpressedinsaidsubjectatalevelofi)betweenSOOng/mland 

SOug/mlor1O-2Oug/mlforatleast25daysorii)atleast250ng/mlforatleast25days.  

7. ThemethodofClaim1,whereinsaidpolycationicstructurescomprisecationiclipids.  

8. ThemethodofClaim7,whereinsaidfirstcompositioncomprisesapluralityofliposomes, 

whereinatleastsomeofsaidliposomescomprisessaidcationiclipids.  

9. ThemethodofClaim7,whereinatleastsomeofsaidliposomescompriseneutrallipids.  

10. ThemethodofClaim9,whereintheratioofsaidcationiclipidstosaidneutrallipidsin 

saidliposomesis95:05- 80:20orabout1:1.  

cationicandneutrallipidsareselectedfromthe 

groupconsistingofdistearoylphosphatidylcholine(DSPC);hydrogenatedornon-hydrogenated 

soyaphosphatidylcholine(HSPC);distearoylphosphatidylethanolamine(DSPE);egg 

phosphatidylcholine(BPC);1,2-Distearoyl-sn-glycero-3-phospho-rac-glycerol(DSPG); 

dimyristoylphosphatidylcholine(DMPC);1,2-Dimyristoyl-sn-glycero-3-phosphoglycerol 

(DMPG);1,2-Dipalmitoyl-sn-glycero-3-phosphate(DPPA);trimethylammoniumpropanelipids' 

DOTIM(1-[2-9(2)-octadecenoylloxy)ethyl]-2-(8(2)-heptadecenyl)-3-(2-hydroxyethyl) 

mixturesoftwoormorethereof 

midizoliniumchloride)lipids'and 9 

12. ThemethodofClaim1,whereinsaidoneormorenon-viralexpressionvectorscomprise 

plasmidswhereinsaidplasmidsarenotattachedtoorencapsulatedinanydeliveryagent.  
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13. ThemethodofClaim1, whereinsaidoneormorenon-viralexpressionvectorscomprisea 

firstnucleicacidsequenceencodinganantibodylightchainvariableregionandasecondnucleic 

acidsequenceencodinganantibodyheavychainvariableregionandoptionallyathirdnucleic 

acidsequenceencodinganantibodylightchainvariableregionandafourthnucleicacidsequence 

encodinganantibodyheavychainvariableregion.  

14. ThemethodofClaim1,wherein:A)saidantigen-bindingportionthereofisselectedfrom 

thegroupconsistingofaFab',F(ab)2,Fabandaminibodyand/orB)saidwhereinsaidatleast 

oneanti-SARS-CoV-2antibodyorantigen-bindingportionthereofisbi-specificfordifferent 

SARS-CoV-2antigens.  

15. ThemethodofClaim1,whereinsaidanti-SARS-CoV-2antibodyismonoclonalantibody, 

orantigen-bindingportionthereofisselectedfromthegroupconsistingofRFGN10933, 

RBGN1O9S7,VIR-7831LY-CoV14O4,LY3853113,Zost2355JQCVO7-209KLC121LZost 

2504LCV3S-183LCOVA215IQRBD215;CVO7-250LC144LCOVA11SLC135KandB38.  

16. ThemethodofClaim1,whereinsaidanti-SARS-CoV-2antibodyorantigen-binding 

portionthereof',comprisesatleasttwothreefourfivesixseveneightnineteneleventwelve 

ormoreofanycombinationofthefollowing:RE0N10933,REGN1O9S7VIR-78319 LY

CoV14OtLY385311{Zost2355JQCVO7-2091QC121LZost25O4LCV3S-183LCOVA215JQ 

17. ThemethodofClaim1,whereinsaidanti-SARS-CoV-2antibodyorantigenbinding 

portionthereof',isasdescribedinTable7.  

18. ThemethodofClaim1,whereinsaidatleastoneanti-SARS-CoV-2antibodyorantigen

bindingportionthereofcomprisesatleasttwoanti-SARS-CoV-2antibodiesand/orantigen

bindingportionsthereof',whichareexpressedinsaidsubjectatanexpressionlevelsufficientto 

reduce:i)theSARS-CoV-2viralloadinsaidsubjectand/orii)atleastonesymptominsaid 

subjectcausedbysaidSARS-CoV-2infection.  

19. ThemethodofClaim1,whereinsaidatleastoneanti-SARS-CoV-2antibodyorantigen

bindingportionthereof',comprisesatleastfouroratleasteightoratleast11, anti-SARS-CoV-2 

antibodiesand/orantigen-bindingportionsthereof 
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20. ThemethodofClaim1, whereinsaidatleastoneanti-SARS-CoV-2antibodyorantigen

bindingportionthereofcomprisesatleastfouroratleasteightoratleast11, anti-SARS-CoV-2 

antibodiesand/orantigen-bindingportionsthereofandwhichareexpressedinsaidsubjectatan 

expressionlevelsufficienttoreduce:i)theSARS-CoV-2viralloadinsaidsubjectand/orii)at 

leastonesymptominsaidsubjectcausedbysaidSARS-CoV-2infection.  

21. ThemethodofClaim1, whereinsaidadministeringcomprisesintravenousadministering.  

22. ThemethodofClaim1, whereinsaidsecondcompositionisadministered:i)between0.5 

and80minutesaftersaidfirstcompositionorbetweenabout1and20minutesaftersaidfirst 

composition.  

insaidfirstand/or 

23. ThemethodofClaim1,furthercomprising:c)administeringanagent,9 

secondcompositionorpresentinathirdcompositionwhereinsaidagent:i)increasesthelevelof 

expressionofsaidatleastoneanti-SARS-CoV-2antibodyorantigen-bindingportionthereof 

and/orii)and/orthelengthoftimeofsaidexpressioncomparedtowhensaidagentisnot 

administeredtosaidsubject.  

24. ThemethodofClaim23whereinsaidagentispresentinsaidfirstcomposition.  

25. ThemethodofClaim23whereinsaidagentispresentinsaidthirdcompositionandis 

26. ThemethodofClaim23whereinsaidagentisadexamethasonefattyacidester.  

27. ThemethodofClaim26whereinsaiddexamethasonefattyacidesterhasthefollowing 

Formula: 

0 

whereinR'isC5-C23alkylorC5-C23alkenyl.  

28. ThemethodofClaim23whereinsaidagentispresentinsaidfirstsecondorthird 

compositionataconcentrationof0.01-35mg/ml.  
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29. ThemethodofClaim1,whereinsaidsubjecthaslungcardiovascularand/ormulti-organ 

inflammation.  

30. ThemethodofClaim1, whereinsaidsubjectisonaventilator.  

31. ThemethodofClaim1, whereinsaidfirstand/orsecondcompositionsfurthercomprisea 

physiologicallytolerablebufferorintravenoussolution.  

32. ThemethodofClaim1,whereinsaidfirstand/orsecondcompositionsfurthercomprise 

lactatedRinger9ssolutionorsalinesolution.  

33. ThemethodofClaim1, whereinsaidfirstcompositionscompriseliposomescomprising 

saidpolycationicstructureswhereinsaidliposomesfurthercomprisingoneormoremacrophage 

targetingmoietiesselectedfromthegroupconsistingofmannosemoietiesmaleimidemoietiesa 

folatereceptorligandfolatefolatereceptorantibodyorfragmentthereofformylpeptidereceptor 

ligandsN-formyl-Met-Leu-PhetetrapeptideThr-Lys-Pro-Arggalactoseandlactobionicacid.  

34. ThemethodofClaim1, whereinsaidpluralityofoneormorenon-viralexpressionvectors 

arenotattachedtoorencapsulatedinanydeliveryagent.  

36. ThemethodofClaim1, wherein0.05-60mg/mLofsaidexpressionvectorsarepresentin 

saidsecondcomposition.  

37, ThemethodofClaim1,whereinsaidpolycationicstructurescomprisecationicliposomes 

whicharepresentataconcentrationof0.5-100mMinsaidfirstcomposition.  

38. ThemethodofClaim1, whereinsaidsubjectisahumanwherein: 

i) anamountofsaidfirstcompositionisadministeredsuchthatsaidhumanreceivesa 

dosageof2-50mg/kgofsaidpolycationicstructurewand/or 

ii) anamountofsaidsecondcompositionisadministeredsuchthatsaidhuman 

receivesadosageof0.05-60mg/kgofsaidexpressionvectors.  
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39. ThemethodofClaim1, whereinsaidpolycationicstructurescomprisecationicliposomes, 

whereinsaidcationicliposomesfurthercomprisealipidbi-layerintegratingpeptideand/oratarget 

peptide.  

40. ThemethodofClaim39wherein:i)saidlipidbi-layerintegratingpeptideisselectedfrom 

thegroupconsistingofsurfactantproteinD(SPD),surfactantproteinC(SPC),surfactantprotein 

B(SPB),andsurfactantproteinA(SPA),andii)saidtargetpeptideisselectedfromthegroup 

consistingofmicrotubule-associatedsequence(MTAS),nuclearlocalizationsignal(NLS),ER 

secretionpeptideBRretentionpeptideandperoxisomepeptide.  

41. ThemethodofClaim1, whereinstepsa)andb)arerepeatedbetween1and60daysafter 

theinitialstepb).  

42. ThemethodofClaim1, whereineachofsaidnon-viralexpressionvectorscomprise 

between5,500and30,000nucleicacidbasepairs.  

43. ThemethodofClaim1,furthercomprising:administeringananti-viralagenttosaid 

subject.  

44. ThemethodofClaim43whereinsaidanti-viralagentcomprisesRemdesiviroraprotein 

45. ThemethodofClaim1,furthercomprising:administering~ . .  

anti-inflammatoryand/or 

anticoagulanttosaidsubject.  

46. ThemethodofClaim1, whereinsaidoneormorenon-viralexpressionvectorsareCPG

freeorCPG-reduced.  
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47. Asystemcomprising: 

a) afirstcontainer 

b) afirstcompositioninsidesaidfirstcontainerandcomprisingpolycationic 

structureswhereinsaidfirstcompositionisfreeoressentiallyfreeofnucleicacidmoleculew 

c) asecondcontainerand 

d) asecondcompositioninsidesaidsecondcontainerandcomprisingapluralityof 
0 

oneormorenon-viralexpressionvectorsthatencodeatleastoneanti-SARS-CoV-2antibodyor 

antigen-bindingportionthereoforanACE2protein.  

48. ThesystemofClaim47,furthercomprisinganagentthat:i)increasesthelevelof 

expressionofsaidatleastoneanti-SARS-CoV-2antibodyorantigen-bindingportionthereofor 

saidACE2proteinwhenadministeredtoasubjectand/orii)and/orthelengthoftimeofsaid 

expressionascomparedtowhensaidagentisnotadministeredtosaidsubject.  

49. ThesystemofClaim48,whereinsaidagentispresentinsaidfirstsecondorathird 

compositionataconcentrationof0.01-35mg/ml.  

50. ThesystemofClaim48,whereinsaidagentispresentinsaidfirstcompositionand/orsaid 

secondcomposition.  

51. ThesystemofClaim48,furthercomprisingathirdcontainerandwhereinsaidagentis 

52. Amethodofsimultaneouslyexpressingatleastthreedifferentantibodiesorantigen 

bindingportionsthereofinasubjectcomprising: 

a) administeringafirstcompositiontoasubjectwhereinsaidfirstcomposition 

comprisespolycationicstructuresandwhereinsaidfirstcompositionisfreeoressentiallyfreeof 

nucleicacidmoleculewand 

b) administeringasecondcompositiontosaidsubjectafteradministeringsaidfirst 

compositionwhereinsaidsecondcompositioncomprisesapluralityofoneormorenon-viral 

expressionvectorsthatencodeatleastthreedifferentantibodiesorantigen-bindingportions 

thereofand 
0 

whereinasaresultofsaidadministeringsaidfirstandsecondcompositionssaidatleast 

threedifferentantibodiesorantigen-bindingportionsthereofaresimultaneouslyexpressedinsaid 

subject.  
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53. ThemethodofClaim52whereinsaidatleastthreedifferentantibodiesorantigen-binding 

portionsthereof',areeachexpressedinsaidsubjectatalevelofatleast100ng/ml.  

54, ThemethodofClaim52whereinsaidatleastthreedifferentantibodiesorantigen-binding 

portionsthereofareeachexpressedinsaidsubjectatalevelofatleast100ng/mlforatleast25 

days.  

55, ThemethodofClaim52whereinsaidatleastthreedifferentantibodiesorantigen-binding 

portionsthereofareexpressedinsaidsubjectatalevelofatleast200ng/ml.  

56. ThemethodofClaim52whereinsaidatleastthreedifferentantibodiesorantigen-binding 

portionsthereofareexpressedinsaidsubjectatalevelofatleast200ng/mlforatleast25days.  

wherein: 

57. ThemethodofClaim52 9 

A)saidexpressionlevelforeachofsaidthreedifferentantibodiesorantigenbinding 

portionsthereofismaintainedinsaidsubjectforatleasttwoweeksoratleast3weekswithout: 

i)anyfurtheroronlyonefurtherrepeatofstepsa)andb),andii)anyfurtheradministrationof 

vectorsencodingsaidatleastthreedifferentantibodiesorantigenbindingportionsthereof 

B) repeatingstepsa)andb)atleastonceoratleasttwice.  

leasttwoweeksoratleast3weekswithout:i)anyfurtheroronlyoneortwofurtherrepeatsof 

stepsa)andb),andii)anyfurtheradministrationofvectorsencodingsaidatleastthreedifferent 

antibodiesorantigenbindingportionsthereof 

59, ThemethodofClaim52whereinsaidpolycationicstructurescomprisecationiclipids.  

60. ThemethodofClaim52whereinsaidfirstcompositioncomprisesapluralityof 

liposomeswhereinatleastsomeofsaidliposomescomprisessaidcationiclipids.  

61. ThemethodofClaim60whereinatleastsomeofsaidliposomescompriseneutrallipids.  

62. ThemethodofClaim60whereintheratioofsaidcationiclipidstosaidneutrallipidsin 

saidliposomesis95:05- 80:20orabout1:1.  
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63. ThemethodofClaim61whereinsaid 4 

cationicandneutrallipidsareselectedfromthe 

groupconsistingofdistearoylphosphatidylcholine(DSPC);hydrogenatedornon-hydrogenated 

soyaphosphatidylcholine(HSPC);distearoylphosphatidylethanolamine(DSPE);egg 

phosphatidylcholine(BPC);1,2-Distearoyl-sn-glycero-3-phospho-rac-glycerol(DSPG); 

dimyristoylphosphatidylcholine(DMPC);1,2-Dimyristoyl-sn-glycero-3-phosphoglycerol 

(DMPG);1,2-Dipalmitoyl-sn-glycero-3-phosphate(DPPA);trimethylammoniumpropanelipids* 

DOTIM(1-[2-9(2)-octadecenoylloxy)ethyl]-2-(8(2)-heptadecenyl)-3-(2-hydroxyethyl) 

midizoliniumchloride)lipidwandmixturesoftwoormorethereof 

64. ThemethodofClaim52whereinsaidoneormorenon-viralexpressionvectorscomprise 

plasmidsorsyntheticplasmidswhereinsaidplasmidsandsyntheticplasmidsarenotattachedto, 

orencapsulatedinanydeliveryagent.  

65. ThemethodofClaim52whereinsaidoneormorenon-viralexpressionvectorscomprise 

threenon-viralexpressionvectors.  

66. ThemethodofClaim65whereineachofsaidthreenon-viralexpressionvectorencodesa 

differentantibodyorantigenbindingfragmentthereof 

67. ThemethodofClaim52whereinsaidoneormorenon-viralexpressionvectorscomprise 

68. ThemethodofClaim67whereineachofsaidsixnon-viralexpressionvectorsencodesa 

differentantibodylightchainvariableregionorheavychainvariableregion.  

69. ThemethodofClaim52whereinsaidoneormorenon-viralexpressionvectorscomprise 

firstsecondandthirdnucleicacidsequenceseachencodinganantibodylightchainvariable 

regionandfourthfifthandsixthnucleicacidsequenceseachencodinganantibodyheavychain 

variableregion.  

70. ThemethodofClaim52whereinsaidantigen-bindingportionsthereofareselectedfrom 

thegroupconsistingofaFab',F(ab)2,Fabandaminibody.  
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71. ThemethodofClaim52,wherein:i)atleastoneofsaidatleastthreedifferentantibodies 

orantigen-bindingportionsthereofisananti-SARS-CoV-2antibodyorantigenbindingportion 

thereoforii)atleastoneofsaidatleastthreedifferentantibodiesorantigenbindingportions 

thereofisspecificforSARS-CoV-2andatleastoneisspecificforinfluenzaAand/oratleastone 

isspecificforinfluenzaB.  

72. ThemethodofClaim52whereinsaidatleastthreedifferentantibodiesorantigen-binding 

portionsthereofatleasttwothreefourfivesixseveneightninetenelevenormoreofany 

combinationofthefollowing:RE0N10933,REGN1O9S7;VJR-7831LY-CoV14OZL 

LY3853113,Zost2355IQCVO7-2091QC121LZost25O4LCV3S-183LCOVA215IQRBD21t 

CVO7-250LC144LCOVA11SLC135K,5J8,andB38.  

73. ThemethodofClaim52whereinsaidatleastthreedifferentantibodiesorantigen-binding 

portionsthereofareeachfullyorsubstantiallyneutralizingforSARS-CoV-2.  

74. ThemethodofClaim52whereinsaidatleastthreedifferentantibodiesorantigen-binding 

portionsthereofareeachfullyorsubstantiallyneutralizingforavirusselectedfromthegroup 

consistingofHJVinfluenzaAinfluenzaBandmalaria.  

75. ThemethodofClaim52,whereinatleastoneofsaidatleastthreedifferentantibodiesor 

antigen-bindingportionsthereofisanantibodyorantigenbindingportionthereofselectedfrom 

76. ThemethodofClaim52whereinsaidatleastthreedifferentantibodiesorantigen-binding 

portionsthereofcompriseatleastfourdifferentantibodiesorantigen-bindingportionsthereof 

77, ThemethodofClaim52whereinsaidatleastthreedifferentantibodiesorantigen-binding 

portionsthereofcompriseatleastsixdifferentantibodiesorantigen-bindingportionsthereof 

78. ThemethodofClaim52whereinsaidatleastthreedifferentantibodiesorantigen-binding 

portionsthereofcompriseatleastelevendifferentantibodiesorantigen-bindingportionsthereof 

79. ThemethodofClaim52whereinsaidadministeringcomprisesintravenousadministering.  
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so. ThemethodofClaim52whereinsaidsecondcompositionisadministered:i)between0.5 

and80minutesaftersaidfirstcompositionorbetweenabout1and20minutesaftersaidfirst 

composition.  

81. ThemethodofClaim52,furthercomprising:c)administeringanagentinsaidfirstand/or 

secondcompositionorpresentinathirdcompositionwhereinsaidagent:i)increasesthelevelof 

expressionofatleastoneofsaidatleastthreedifferentantibodiesorantigen-bindingportions 

thereofandlorii)and/orthelengthoftimeofsaidexpressionofatleastoneofsaidthreedifferent 

antibodiesorantigen-bindingportionsthereofcomparedtowhensaidagentisnotadministeredto 

saidsubject.  

82. ThemethodofClaim81whereinsaidagentispresentinsaidfirstcomposition.  

83. ThemethodofClaim81whereinsaidagentispresentinsaidthirdcompositionandis 

administeredatleastonehourpriortosaidfirstcomposition.  

84. ThemethodofClaim81whereinsaidagentisadexamethasonefatacidester.  

85. ThemethodofClaim84whereinsaiddexamethasonefattyacidesterhasthefollowing 

Formula: 

whereinR'isC5-C23alkylorC5-C23alkenyl.  

86. ThemethodofClaim81whereinsaidagentispresentinsaidfirstsecondorthird 

compositionataconcentrationof0.01-35mg/mi 

87. ThemethodofClaim52whereinsaidfirstand/orsecondcompositionsfurthercomprisea 

physiologicallytolerablebufferorintravenoussolution.  

88. ThemethodofClaim52whereinsaidfirstand/orsecondcompositionsfurthercomprise 

lactatedRinger9ssolutionorsalinesolution.  
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89. ThemethodofClaim52whereinsaidfirstcompositioncomprisesliposomescomprising 

saidpolycationicstructureswhereinsaidliposomesfurthercomprisingoneormoremacrophage 

targetingmoietiesselectedfromthegroupconsistingofmannosemoietiesmaleimidemoietiesa 

folatereceptorligandfolatefolatereceptorantibodyorfragmentthereofformylpeptidereceptor 

ligandsN-formyl-Met-Leu-PhetetrapeptideThr-Lys-Pro-Arggalactoseandlactobionicacid.  

90. ThemethodofClaim52whereinsaidpluralityofoneormorenon-viralexpression 

vectorsarenotattachedtoorencapsulatedinanydeliveryagent.  

91. ThemethodofClaim52whereinsaidsubjectisahuman.  

91. ThemethodofClaim52wherein0.05-60mg/mLofsaidexpressionvectorsarepresentin 

saidsecondcomposition.  

92. ThemethodofClaim52whereinsaidpolycationicstructurescomprisecationicliposomes 

whicharepresentataconcentrationof0.5-100mMinsaidfirstcomposition.  

93. ThemethodofClaim52whereinsaidsubjectisahumanwherein: 

i) anamountofsaidfirstcompositionisadministeredsuchthatsaidhumanreceivesa 

dosageof2-50mg/kgofsaidpolycationicstmct~esand/or 

ii) anamountofsaidsecondcompositionisadministeredsuchthatsaidhuman 

94. ThemethodofClaim52whereinsaidpolycationicstructurescomprisecationicliposomes 

whereinsaidcationicliposomesfurthercomprisealipidbi-layerintegratingpeptideand/oratarget 

peptide.  

95, ThemethodofClaim94wherein:i)saidlipidbi-layerintegratingpeptideisselectedfrom 

thegroupconsistingofsurfactantproteinD(SPD),surfactantproteinC(SPC),surfactantprotein 

B(SPB),andsurfactantproteinA(SPA),andii)saidtargetpeptideisselectedfromthegroup 

consistingofmicrotubule-associatedsequence(MTAS),nuclearlocalizationsignal(NLS),ER 

secretionpeptideBRretentionpeptideandperoxisomepeptide.  

96. ThemethodofClaim52whereinstepsa)andb)arerepeatedatleastoncebetween1and 

60daysaftertheinitialstepb).  

183 

receivesadosageofO.05-60mg/kgofsaidexpressionvectors.



WO20221067091 PCT/IJS2021/052040 

97. ThemethodofClaim52whereineachofsaidnon-viralexpressionvectorscomprise 

between5,500and30,000nucleicacidbasepairs.  

98. ThemethodofClaim52whereinsaidoneormorenon-viralexpressionvectorsareCPG

freeorCPG-reduced.  

99, Asystemcomprising: 

a) afirstcontainer 

b) afirstcompositioninsidesaidfirstcontainerandcomprisingpolycationic 

structureswhereinsaidfirstcompositionisfreeoressentiallyfreeofnucleicacidmoleculew 

c) asecondcontainerand 

d) asecondcompositioninsidesaidsecondcontainerandcomprisingapluralityof 

oneormorenon-viralexpressionvectorsthatencodeatleastthreedifferentantibodiesorantigen

bindingportionsthereof 

100. ThesystemofClaim99,furthercomprisinganagentthat:i)increasesthelevelof 

expressionofatleastoneofsaidatleastthreedifferentantibodiesorantigen-bindingportions 

thereofwhenadministeredtoasubjectand/orii)and/orthelengthoftimeofsaidexpressionas 

comparedtowhensaidagentisnotadministeredtosaidsubject.  

compositionataconcentrationof0.01-35mg/mi.  

102. ThesystemofClaim100,whereinsaidagentispresentinsaidfirstcompositionand/or 

saidsecondcomposition.  

103. ThesystemofClaim100,furthercomprisingathirdcontainerandwhereinsaidagentis 

presentinsaidthirdcontainer.  

104. Amethodcomprising: 

a) administeringafirstcompositiontoasubjectwhereinsaidfirstcomposition 

comprisespolycationicstructuresandwhereinsaidfirstcompositionisfreeoressentiallyfreeof 

nucleicacidmoleculesand 
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b) administeringasecondcompositiontosaidsubjectafteradministeringsaidfirst 

compositionwhereinsaidsecondcompositioncomprisesapluralityofnon-viralexpression 

vectorsthatencodehumangrowthhormone(hGH)and/orhGHlinkedtoahalf-lifeextending 

peptide(hGH-ext),and 

whereinasaresultofsaidadministeringsaidfirstandsecondcompositionssaidhGHis 

expressedinsaidsubject.  

105. ThemethodofClaim104,whereinsaidhGHand/orhGH-extisexpressedinsaidsubject 

ataserumexpressionlevelofatleast1ng/ml.  

106. ThemethodofClaim105,whereinsaidexpressionlevelismaintainedinsaidsubjectforat 

leasttwoweekswithout:i)anyfurtheroronlyonefurtherrepeatofstepsa)andb),andii)any 

furtheradministrationofvectorsencodingsaidhGHorhGH-ext.  

107. ThemethodofClaim105,whereinsaidexpressionlevelismaintainedinsaidsubjectforat 

leastonemonthwithout:i)anyfurtheroronlyonefurtherrepeatofstepsa)andb),andii)any 

furtheradministrationofvectorsencodingsaidhGHorhGH-ext.  

108. ThemethodofClaim105,whereinsaidexpressionlevelismaintainedinsaidsubjectforat 

leastoneyearwithout:i)anyfurtheroronlyonefurtherrepeatofstepsa)andb),andii)any 

109. ThemethodofClaim104,whereinsaidpluralityofnon-viralexpressionvectorsencode 

saidhGH-extandwhereinsaidhalf-lifeextendingpeptideisselectedfromthegroupconsisting 

ofanFcregionpeptideserumalbumincarboxyterminalpeptideofhumanchorionic 

gonadotropinb-subunit(CTP),andXTEN(seeSchellenbergeretaLNatBiotechnol.2009 

DeciZ 

, 7(12):1186-90).  

110. ThemethodofClaim104,whereinsaidpolycationicstructures 4 

compnsecationiclipids.  

111. ThemethodofClaim110,whereinsaidfirstcompositioncomprisesapluralityof 

liposomeswhereinatleastsomeofsaidliposomescomprisessaidcationiclipids.  

112. ThemethodofClaim110,whereinatleastsomeofsaidliposomescompriseneutrallipids.  
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113. ThemethodofClaim112,whereintheratioofsaidcationiclipidstosaidneutrallipidsin 

saidliposomesis95:05- 80:20orabout1:1.  

114. ThemethodofClaim112,whereinsaidcationicandneutrallipidsareselectedfromthe 

groupconsistingofdistearoylphosphatidylcholine(DSPC);hydrogenatedornon-hydrogenated 

soyaphosphatidylcholine(HSPC);distearoylphosphatidylethanolamine(DSPE);egg 

phosphatidylcholine(BPC);1,2-Distearoyl-sn-glycero-3-phospho-rac-glycerol(DSPG); 

dimyristoylphosphatidylcholine(DMPC);1,2-Dimyristoyl-sn-glycero-3-phosphoglycerol 

(DMPG);1,2-Dipalmitoyl-sn-glycero-3-phosphate(DPPA);trimethylammoniumpropanelipids* 

DOTIM(1-[2-9(2)-octadecenoylloxy)ethyl]-2-(8(2)-heptadecenyl)-3-(2-hydroxyethyl) 

mixturesoftwoormorethereof 

midizoliniumchloride)lipidwand 4 

115. ThemethodofClaim104,whereinsaidexpressionvectorscompriseplasmidswherein 

saidplasmidsarenotattachedtoorencapsulatedinanydeliveryagent.  

116. ThemethodofClaim104,whereinsaidadministeringcomprisesintravenous 

administering.  

117. ThemethodofClaim104,whereinsaidsecondcompositionisadministered:i)between0.5 
minutesaftersaidfirst 

and80minutesaftersaidfirstcompositionorbetweenabout1and20 4 

composition.  

116. ThemethodofClaim104,furthercomprising:c)administeringanagent,4 

and/orsecondcompositionorpresentinathirdcompositionwhereinsaidagent:i)increasesthe 

levelofexpressionofsaidhGHand/orhGH-extand/orii)and/orthelengthoftimeofsaid 

expressioncomparedtowhensaidagentisnotadministeredtosaidsubject.  

117. ThemethodofClaim116,whereinsaidagentispresentinsaidfirstcomposition.  

118. ThemethodofClaim116,whereinsaidagentispresentinsaidthirdcompositionandis 

administeredatleastonehourpriortosaidfirstcomposition.  

119. ThemethodofClaim117,whereinsaidagentisadexamethasonefattyacidester.  
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120. ThemethodofClaim119,whereinsaiddexamethasonefattyacidesterhasthefollowing 

Formula: 

0 

whereinR'isC5-C23alkylorC5-C23alkenyl.  

121. ThemethodofClaim116,whereinsaidagentispresentinsaidfirstsecondorthird 

compositionataconcentrationof0.01-35mg/ml 

122. ThemethodofClaim104,whereinsaidfirstand/orsecondcompositionsfurthercomprise 

aphysiologicallytolerablebufferorintravenoussolution.  

123. ThemethodofClaim104,whereinsaidfirstand/orsecondcompositionsfurthercomprise 

lactatedRinger9ssolutionorsalinesolution.  

124. ThemethodofClaim104,whereinsaidfirstcompositionscompriseliposomescomprising 

saidpolycationicstructureswhereinsaidliposomesfurthercomprisingoneormoremacrophage 

targetingmoietiesselectedfromthegroupconsistingofmannosemoietiesmaleimidemoietiesa 

folatereceptorligandfolatefolatereceptorantibodyorfragmentthereofformylpeptidereceptor 

125. ThemethodofClaim104,whereinsaidpluralityofnon-viralexpressionvectorsarenot 

attachedtoorencapsulatedinanydeliveiyagent.  

126. ThemethodofClaim104,whereinsaidsubjectisahuman.  

127. ThemethodofClaim104,wherein0.05-60mg/mLofsaidexpressionvectorsarepresent 

insaidsecondcomposition.  

128. ThemethodofClaim104,whereinsaidpolycationicstructurescompnsecationic 

liposomeswhicharepresentataconcentrationof0.5-100mMinsaidfirstcomposition.  

129. ThemethodofClaim104,whereinsaidsubjectisahumanwherein: 
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i) anamountofsaidfirstcompositionisadministeredsuchthatsaidhumanreceivesa 

dosageof2-50mg/kgofsaidpolycationicstructurewand/or 

ii) anamountofsaidsecondcompositionisadministeredsuchthatsaidhuman 

receivesadosageof0.05-60mg/kgofsaidexpressionvectors.  

130. ThemethodofClaim104,whereinsaidpolycationicstructures 4 

compnsecationic 

liposomeswhereinsaidcationicliposomesfurthercomprisealipidbi-layerintegratingpeptide 

and/oratargetpeptide.  

131. ThemethodofClaim130,wherein:i)saidlipidbi-layerintegratingpeptideisselected 

fromthegroupconsistingofsurfactantproteinD(SPD),surfactantproteinC(SPC),surfactant 

proteinB(SPB),andsurfactantproteinA(SPA),andii)saidtargetpeptideisselectedfromthe 

groupconsistingofmicrotubule-associatedsequence(MTAS),nuclearlocalizationsignal(NLS), 

BRsecretionpeptideBRretentionpeptideandperoxisomepeptide.  

132. ThemethodofClaim104,whereinstepsa)andb)arerepeatedbetween1and60daysafter 

theinitialstepb).  

133. ThemethodofClaim104,whereineachofsaid 4 

non-viralexpressionvectorscomprise 

between5,500and30,000nucleicacidbasepairs.  

reduced.  

135. Amethodcomprising: 

a) administeringafirstcompositiontoananimalmodelwhereinsaidfirst 

compositioncomprisespolycationicstructuresandwhereinsaidfirstcompositionisfreeor 

essentiallyfreeofnucleicacidmoleculesand 

whereinsaidanimalmodelisinfectedwithSARS-CoV-Zand 

b) administeringasecondcompositiontosaidanimalmodelafteradministeringsaid 

firstcompositionwhereinsaidsecondcompositioncomprisesapluralityofoneormore 4 

expressionvectorsthatencodefirstandsecondanti-SARS-CoV-2antibodiesorantigen-binding 

portionthereofand 
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whereinasaresultofsaidadministeringsaidfirstandsecondcompositionssaidfirstand 

secondcandidateanti-SARS-CoV-2antibodiesorantigen-bindingportionsthereofareexpressed 

insaidanimalmodel;and 

c) determiningtheextenttowhichsaidexpressionofsaidfirstandsecondcandidate 

anti-SARS-CoV-2antibodiesorantigen-bindingportions , )reducetheSARS-CoV-2viral 
loadinsaidanimalmodeland/orii)reduceatleastonesymptominsaidanimalmodelcausedby 

saidSARS-CoV-2infection.  

136. ThemethodofClaim135,whereinsaidpluralityofoneormorenon-viralexpression 

vectorsfurtherencodethirdfourthfifthsixthseventheightninthtenthoreleventhcandidate 

anti-SARS-CoV-2antibodiesorantigen-bindingfragmentsthereof 

137. ThemethodofClaim135,whereinsaidanimalmodelisselectedfroma:mouserat, 

hamsterGuineepigprimatemonkeychimpanzeeorrabbit.  

138. ThemethodofClaim135,whereinsaidfirstandanti-SARS-CoV2antibodiesorantigen 

bindingportionsthereofarefromTable7.  

139. ThemethodofClaim135,whereinsaidfirstandsecond 4 

anti-SARS-CoV2antibodiesor 

antigenbindingportionsthereofareselectedfromthegroupconsistingofREGNi0933, 

REGN1O9S7,VIR-783LLY-CoV14O4,LY3853113,Zost2355KiCVO7-2091QC121LZost 
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2504LCV3S-183LCOVA215IQRBD215;CVO7-250LC144LCOVA11SLC1351QandB38.
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