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FORMULATIONSFORSUPRACHOROIDALADMINISTRATIONSUCHASHIGH 

VISCOSITYFORMULATIONS 

PifioffiTy 

100011 ThisapplicationclaimsthebenefitofprioritytoU.S.SerialNo.63/088,826,filed 

October7,2020,andU.S.SerialNo.63/147,527,filedFebruary9,2021,eachofwhichis 

incorporatedhereinbyreferenceinitsentirety.  

REFERENCETOSEQUENCELISTINGSUBMITTEDELECTRONICALLY 

100021 ThisapplicationincorporatesbyreferenceaSequenceListingsubmittedwiththis 

applicationastextfileentitled"12656-141-228SequenceListing.txt"createdonSeptember30, 

2021andhavingasizeof107,133bytes.  

1. BACKGROUNDOFTHEINVENTION 

100031 Thehumaneyeisahighlyintricateandhighlydevelopedsensoryorganwhichis 

pronetoahostofdiseasesanddisorders.About285millionpeopleintheworldarevisually 

impairedofwhom39millionareblindand246millionhavemoderatetoseverevisual 

impairment(WorldHealthOrganization2012"GlobalDataOnVisualImpairments2010" 

Geneva:WorldHealthOrganization).Someoftheleadingcausesofblindnessarecataract 

retinopathy(50o)(WorldHealthOrganization2007"GlobalInitiativeForTheEliminationOf 
, 

AvoidableBlindness:ActionPlan2006-2011,"Geneva:WorldHealthOrganization).  

100041 Genetherapyhasbeenemployedintreatingcertaineyediseases(seee 

InternationalPatentApplicationNo.PCT/1152017/027650(InternationalPublicationNo.WO 

2017/181021A1)).Adeno-associatedviruses(AAV)areanattractivetoolforgenetherapydue 

topropertiesofnon-pathogenicitybroadhostandcelltypetropismrangeofinfectivity, 

includingbothdividingandnon-dividingcellsandabilitytoestablishlong-termtransgene 

expression(e.g.,Gonyalves,2005,VirologyJournal,2:43).  

100051 Currentmethodsusedforoculargenetherapy(e.g.,byintravitreousorsubretinal 
S 

administrations)areinvasiveandhaveserioussetbackssuchasincreasedriskofcataract, 

1 

(470o),glaucoma(12~'4age-relatedmaculardegeneration(AMD)(90o),anddiabetic
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retinaldetachmentandseparationofphotoreceptorsfromtheretinalpigmentepithelium(RPE) 

inthefovea.Thereisasignificantunmetmedicalneedfortherapiesthatimproveoreliminate 

thesetbacksfromcurrentoculargenetherapy.  

100061 Adeno-associatedvirus(AAV),amemberoftheParvoviridaefamilydesignated 

Dependovirusisasmallnonenvelopedicosahedralviruswithsingle-strandedlinearDNA 

genomesofapproximately4.7-kilobases(kb)to6kb.Thepropertiesofnon-pathogenicity, 

broadhostandcelltypetropismrangeofinfectivityincludingbothdividingandnon-dividing 

cellsandabilitytoestablishlong-termtransgeneexpressionmakeAAVanattractivetoolfor 

genetherapy(e.g.,Gonyalves,2005,VirologyJournal,2:43).  

100071 ConstructIIisbeinginvestigatedasatreatmentdeliveredbyinjectionintothe 

suprachoroidalspace.Thesuprachoroidalspace(SCS)isaregionbetweenthescleraandthe 

choroidthatexpandsuponinjectionofthedrugsolution(Habot-Wilner2019).TheSCSspace 
S 

recoverstoitspre-injectionsizeastheinjectedsolutionisclearedbyphysiologicprocesses.The 

drugsolutiondiffuseswithinSCSandisabsorbedintoadjacenttissues.Capillariesinthe 

choroidarepermeabletolowmolecularweightosmolytes.Thepresentdisclosureaddressesan 

unmetneedofprovidingpharmaceuticalcompositionsthatleadtolongerresidencetimeinthe 

suprachoroidalspaceandconsequentlyimprovedefficacy.  

2. SUMMARYOFTHEINVENTION 

100081 Inoneaspectprovidedhereinisapharmaceuticalcompositionsuitablefor 

pharmaceuticalcompositioncomprisesarecombinantadeno-associatedvirus(AAV)vector 

compnsinganexpressioncassetteencodingatransgeneandwhereinthepharmaceutical 

compositionhasviscosityofbetweenabout25cPtoabout3x106cPasmeasuredatashearrate 

ofatmostabout~s-1 

100091 Inoneaspectprovidedhereinisapharmaceuticalcompositionsuitablefor 

administrationtothesuprachoroidalspace(SCS)ofaneyeofahumansubjectwhereinthe 

pharmaceuticalcompositioncomprisesarecombinantadeno-associatedvirus(AAV)vector 

comprisinganexpressioncassetteencodingatransgenewhereinthetransgeneisananti-human 

vascularendothelialgrowthfactor(anti-VEGF)antibodyandwhereinthepharmaceutical 

compositionhasviscosityofbetweenabout25cPtoabout3x~06cPasmeasuredatashearrate 

ofatmostabout1K1 

2 

administrationtothesuprachoroidalspace(SCS)ofaneyeofahumansubjectwhereinthe
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100101 Insomeembodimentstheclearancetimeaftersuprachoroidaladministrationisequal 

toorgreaterthantheclearancetimeofareferencepharmaceuticalcompositionafter 

suprachoroidaladministrationwhereinthereferencepharmaceuticalcompositioncomprisesthe 

recombinantAAVcomprisingtheexpressioncassetteencodingthetransgenewhereinan 

amountoftherecombinantAAVgenomecopiesisthesamewhenthepharmaceutical 

compositionorthereferencepharmaceuticalcompositionisadministeredtothesuprachoroidal 

spaceandwhereinthereferencepharmaceuticalcompositionhasaviscosityofatmostabout24 

cPasmeasuredatashearrateofatmostabout15 Insomeembodimentsacircumferential 

spreadaftersuprachoroidaladministrationissmallerascomparedtoacircumferentialspreadof 

areferencepharmaceuticalcompositionaftersuprachoroidaladministrationwhereinthe 

referencepharmaceuticalcompositioncomprisestherecombinantAAVcomprisingthe 

expressioncassetteencodingthetransgenewhereinanamountoftherecombinantAAVgenome 

copiesisthesamewhenthepharmaceuticalcompositionorthereferencepharmaceutical 

compositionisadministeredtothesuprachoroidalspaceandwhereinthereference 

pharmaceuticalcompositionhasaviscosityofatmostabout24cPasmeasuredatashearrateof 

atmostabout~K1. Insomeembodimentsathicknessatasiteofinjectionaftersuprachoroidal 

administrationisequaltoorhigherascomparedtoathicknessatasiteofinjectionafter 

suprachoroidaladministrationofareferencepharmaceuticalcompositionwhereinthereference 

pharmaceuticalcompositioncomprisestherecombinantAAVcomprisingtheexpressioncassette 

whenthepharmaceuticalcompositionorthereferencepharmaceuticalcompositionis 

administeredtothesuprachoroidalspaceandwhereinthereferencepharmaceuticalcomposition 

9 Income 
hasaviscosityofatmostabout24cPasmeasuredatashearrateofatmostabout~s-1 
embodimentsanexpressionlevelofthetransgeneisdetectedintheeyeforalongerperiodof 

timeaftersuprachoroidaladministrationascomparedtoaperiodoftimethatanexpressionlevel 

ofthetransgeneisdetectedintheeyeaftersuprachoroidaladministrationofareference 

pharmaceuticalcompositionwhereinthereferencepharmaceuticalcompositioncomprisesthe 

recombinantAAVcomprisingtheexpressioncassetteencodingthetransgenewhereinan 

amountoftherecombinantAAVgenomecopiesisthesamewhenthepharmaceutical 

compositionorthereferencepharmaceuticalcompositionisadministeredtothesuprachoroidal 

spaceandwhereinthereferencepharmaceuticalcompositionhasaviscosityofatmostabout24 

3 

encodingthetransgenewhereinanamountoftherecombinantAAVgenomecopiesisthesame
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cPasmeasuredatashearrateofatmostabout15 someembodimentstheconcentrationof 

thetransgeneintheeyeaftersuprachoroidaladministrationisequaltoorhigherascomparedto 

theconcentrationofthetransgeneintheeyeaftersuprachoroidaladministrationofareference 

pharmaceuticalcompositionwhereinthereferencepharmaceuticalcompositioncomprisesthe 

recombinantAAVcomprisingtheexpressioncassetteencodingthetransgenewhereinan 

amountoftherecombinantAAVgenomecopiesisthesamewhenthepharmaceutical 

compositionorthereferencepharmaceuticalcompositionisadministeredtothesuprachoroidal 

spaceandwhereinthereferencepharmaceuticalcompositionhasaviscosityofatmostabout24 

cPasmeasuredatashearrateofatmostabout1s Insomeembodimentstherateof 

transductionatasiteofinjectionaftersuprachoroidaladministrationisequaltoorhigheras 

comparedtotherateoftransductionatasiteofinjectionaftersuprachoroidaladministrationofa 

referencepharmaceuticalcompositionwhereinthereferencepharmaceuticalcomposition 

comprisestherecombinantAAVcomprisingtheexpressioncassetteencodingthetransgene 

whereinanamountoftherecombinantAAVgenomecopiesisthesamewhenthe 

pharmaceuticalcompositionorthereferencepharmaceuticalcompositionisadministeredtothe 

suprachoroidalspaceandwhereinthereferencepharmaceuticalcompositionhasaviscosityofat 

mostabout24cPasmeasuredatashearrateofatmostabout~s-19 
S 

110011J Insomeembodimentsalevelof\TEGF-inducedvasodilationand/orvascularleakage 

aftersuprachoroidaladministrationisequaltoordecreasedascomparedtoalevelofVEGF

inducedvasodilationand/orvascularleakageaftersuprachoroidaladministrationofareference 

recombinantAAVcomprisingtheexpressioncassetteencodingthetransgenewhereinan 

amountoftherecombinantAAVgenomecopiesisthesamewhenthepharmaceutical 

compositionorthereferencepharmaceuticalcompositionisadministeredtothesuprachoroidal 

spaceandwhereinthereferencepharmaceuticalcompositionhasaviscosityofatmostabout24 

cPasmeasuredatashearrateofatmostabout1s 

100121 InsomeembodimentstherecombinantAAVisConstructII.Insomeembodiments, 

thetransgeneisananti-humanvascularendothelialgrowthfactor(anti-VEGF)antibody.In 

someembodimentstherecombinantAAVcomprisescomponentsfromoneormoreadeno

associatedvirusserotypesselectedfromthegroupconsistingofAAV1, AAV2,AAV2tYF 

AAV3,AAV4,AAV5,AAV6,AAV7,AAV8,AAV9,AAV1OAAV11,AAVrh1OAAV.rh2O, 

4 

pharmaceuticalcompositionwhereinthereferencepharmaceuticalcompositioncomprisesthe
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AAV.rh39,AAV.Rh74,AAV.RHM4-1AAV.hu37,AAV.Anc8OAAV.Anc8OL6SrAAV.7m8, 

AAV.PHP.BAAV.PHP.eBAAV2.5,AAV2tYFAAV3BAAV.LKO3,AAV.HSC1, 

AAV.HSC2,AAV.HSC3,AAV.HSC4,AAV.HSC5,AAV.HSC6,AAV.HSC7,AAV.HSC8 

AAV.HSC9,AAV.HSC1OAAV.HSC11,AAV.HSC12,AAV.HSC13,AAV.HSC14 

AAV.HSC15,andAAV.HSC16.InsomeembodimentstherecombinantAAVisAAVS.In 

someembodimentstherecombinantAAVisAAV9.  

100131 Insomeembodimentsthepharmaceuticalcompositionhasaviscosityofbetween 

about25cPtoabout100,000cPbetweenabout25cPtoabout50,000cPbetweenabout25cP 

toabout1x10~cPbetweenabout25cPtoabout5,000cPbetweenabout25cPtoabout1x 

io3 cPbetweenabout100cPtoabout100,000cPbetweenabout100cPtoabout1x10~cP, 

betweenabout100cPtoabout5,000cPbetweenabout100cPtoabout1xio 3 cPasmeasured 

atashearrateofatmostabout1s'.Insomeembodimentsthepharmaceuticalcompositionhas 

viscosityofatleastabout100cPatleastabout400cPatleastabout500cPatleastabout900 

cPatleastabout1000cPatleastabout4000cPoratleastabout1x106cPasmeasuredata 

shearrateofatmostabout1sUInsomeembodimentsthepharmaceuticalcompositionhas 

viscosityofabout4000cPasmeasuredatashearrateofatmostabout15 Insome 

embodimentsthepharmaceuticalcompositionhasviscosityofaboutorgreaterthanabout500 

cPasmeasuredatashearrateofatmostabout1s 

100141 Insomeembodimentsthepharmaceuticalcompositioncomprisessucrose.Insome 

embodimentsthepharmaceuticalcomposition S 0 

compnsesatleastoneofsucrose,4osucrose,600 

sucrose,100osucrose,20ocarboxymethylcellulosesodiumsalt,10~carboxymethylcellulose 

sodiumsaltcarboxymethylcellulose(CMC),0,50~CMC10~CMC20oCMC,40oCMC 

polyvinylalcoholhydroxyethylcellulosecarboxymethylcellulosesodiumsaltand 

hydroxypropylmethylcellulose.Insomeembodimentsthepharmaceuticalcomposition 
0 

comprises40osucrose,6osucroseor10~osucrose.  
100151 Insomeembodimentsthecircumferentialspreadaftersuprachoroidaladministration 

ofthepharmaceuticalcompositionissmallerbyatleast2timesatleast3timesatleast4times, 

atleast5timesatleast6timesatleast7timesatleast8timesatleast9timesatleast10 

timesatleast15timesatleast20timesatleast50timesatleast100timesatleast5~oatleast 

1000,atleast15~oatleast 2 0 0 oatleast2 5 0 oatleast300oatleast 3 5 0 oatleast4 0 0 oatleast 

5 

embodimentsthepharmaceuticalcompositiondoesnotcomprisesucrose.Insome
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4 5 ~ oatleast50%,atleast55%,atleast 6 0 0 oatleast650oatleast 7 0 0 oatleast7 5 0 oatleast 

8000,atleast850oatleast 9 0 0 oatleast9 5 0 oatleast100%,atleast 1 5 0 0 ooratleast2000oat 

least2500ooratleast3000oatleast4000oorbyatleast5000o.Insomeembodimentsthe 

clearancetimeaftersuprachoroidaladministrationofthepharmaceuticalcompositionisgreater 

byatleast2timesatleast3timesatleast4timesatleast5timesatleast6timesatleast7 

timesatleast8timesatleast9timesatleast10timesatleast15timesatleast20timesat 

least50timesatleast100timesatleast 5 0 oatleast10%,atleast15%,atleast20%,atleast 

2 5 0 oatleast300oatleast 3 5 0 oatleast4 0 0 oatleast450oatleast 5 0 0 oatleast5 5 0 oatleast 

oatleast65~oatleast o, atleast750oatleast o, atleast85~~atleast900~atleast 

950oatleast100%, atleast150%,oratleast200%atleast2500ooratleast3000oatleast 

40000,oratleast5000o.Insomeembodimentstheclearancetimeaftersuprachoroidal 

administrationofthepharmaceuticalcompositionisofabout30minutestoabout20hoursabout 

2hourstoabout20hoursabout30minutestoabout24hoursabout1hourtoabout2hours, 

about30minutestoabout90daysabout30minutestoabout60daysabout30minutestoabout 

30daysabout30minutestoabout21daysabout30minutestoabout14daysabout30minutes 

toabout7daysabout30minutestoabout3daysabout30minutestoabout2daysabout30 

minutestoabout1dayabout4hourstoabout90daysabout4hourstoabout60daysabout4 

hourstoabout30daysabout4hourstoabout21daysabout4hourstoabout14daysabout4 

hourstoabout7daysabout4hourstoabout3daysabout4hourstoabout2daysabout4 

hourstoabout1dayabout4hourstoabout8hoursabout4hourstoabout16hoursabout4 

toabout30daysabout1daytoabout21daysabout1daytoabout14daysabout1dayto 

about7daysabout1daytoabout3daysabout2daystoabout90daysabout3daystoabout 

90daysabout3daystoabout60daysabout3daystoabout30daysabout3daystoabout21 

daysabout3daystoabout14daysorabout3daystoabout7days.Insomeembodimentsthe 

clearancetimeaftersuprachoroidaladministrationofthepharmaceuticalcompositionisnotprior 

toabout30minutes,1hour,2hours,3hours,4hours,5hours,6hours,7hours,8hours,9 

hours 10hours,12hours,14hours,16hours,18hours20hours,22hours,1day,2days,3 

days,4days,5days,6days,7days,8days,9days,10days,11days,12days,13days,14days, 

15days,16days,17days,18days,19days,20days,21days,23days,25days,27days,30 

days,35days,40days,50days,55days,60days,65days,70days,75days,80days,85days, 

6 

hourstoabout20hoursabout1daytoabout90daysabout1daytoabout60daysabout1day
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90days,95days,100days,120days,140days,160days,180days,200days,220days,240 

days,260days,280days,300days,320days,340days,360days,380daysor400days.In 

someembodimentstheclearancetimeofthereferencepharmaceuticalcompositionafter 

suprachoroidaladministrationisofatmostabout30minutes 1hour2hours,3hours,4 

hours,5hours,6hours,7hours,8hours,9hours,10hours,12hours,14hours,16hours 

18hours,20hours,22hours,1day,2days,3days,4daysSdays,6days,7days,8days,9 

days,10days,11days,12days,13daysor14days.  

[0016J InsomeembodimentstheclearancetimeisfromtheSCSorfromtheeye.Insome 

embodimentsthethicknessatthesiteofinjectionaftersuprachoroidaladministrationofthe 

pharmaceuticalcompositionishigherbyatleast2timesatleast3timesatleast4timesatleast 

5timesatleast6timesatleast7timesatleast8timesatleast9timesatleast10timesat 

least15timesatleast20timesatleast50timesatleast100timesatleast50 , atleast10~~, at 

least150oatleast200oatleast250oatleast300oatleast350oatleast400oatleast450oat 

least500oatleast550oatleast600oatleast65~oatleast70~oatleast750oatleast 'oat 

least8 5 0 oatleast9O0 oatleast950 oatleast100%,atleast 1 5 0 0 ooratleast2000oatleast 

2500~oratleast3000~atleast4000~orbyatleast5000o.Insomeembodimentsthethickness 

atthesiteofinjectionaftersuprachoroidaladministrationofthepharmaceuticalcompositionis 

about500~mtoabout3.0mm750jimtoabout2.8mmabout750jimtoabout2.5mmabout 

750jimtoabout2mmorabout1mmtoabout2mm.Insomeembodimentsthethicknessat 

atleastabout50pm,100~m,200p~m,300pm,400jim,500~m,600jim,700jim,800~m,900 

jim,1000pm,1mm,1.5mm,2mm2.5mm3mm3.5mm,4mm,4.5mm,5mm5.5mm6 

mm,6.5mm,7mm,7.5mm,8mm,8.5mm,9mm,9.5mmor10mm.  

[0017J Insomeembodimentsthethicknessatthesiteofinjectionaftersuprachoroidal 

administrationofthereferencepharmaceuticalcompositionisofatmostabout1nm, 5nm10 

nm,25nmSOnmlOOnm,200nm,300nm,400nm,500nm,600nm,700nm,800nm,900 

nm,1jim,5jim,10jim,15jim,20jim,25jim,30jim,35jim,40jim,50jim,100jim,200jim, 

300jim,400jim,500jim,600jim,700jim,800jim,900pmor1000jim.  

100181 Insomeembodimentsthethicknessatthesiteofinjectionaftersuprachoroidal 

administrationofthepharmaceuticalcompositionpersistsforatleasttwohoursatleastthree 

hoursatleastfourhoursatleastfivehoursatleastsixhoursatleastsevenhoursatleasteight 

7 

thesiteofinjectionaftersuprachoroidaladministrationofthepharmaceuticalcompositionisof
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hoursatleasttenhoursatleasttwelvehoursatleasteighteenhoursatleasttwenty-fourhours, 

atleasttwodaysatleastthreedaysatleastfivedaysatleasttendaysatleasttwenty-onedays, 

atleastonemonthatleastsixweeksatleasttwomonthsatleastthreemonthsatleast4 

monthsatleastSmonthsatleast6monthsatleast9monthsatleastoneyearatleastthree 

yearsoratleastfiveyears.  

100191 Insomeembodimentstheconcentrationofthetransgeneintheeyeafter 

suprachoroidaladministrationofthepharmaceuticalcompositionishigherbyatleast2timesat 

least3timesatleast4timesatleast5timesatleast6timesatleast7timesatleast8timesat 

least9timesatleast10timesatleast15timesatleast20timesatleast50timesatleast100 

timesatleast50oatleast10%,atleast15%,atleast 2 0 0 oatleast2 5 0 oatleast300oatleast 

3 5 ~ oatleast~atleast4 5 ~ oatleast5 0 ~ oatleast55~oatleast6 0 0 oatleast6 5 0 oatleast 

70 0oatleast750~,atleast8 00oatleast85%,atleast900oatleast9 50oatleast100%,atleast 

15000,oratleast2000oatleast2500ooratleast3000oatleast4000oorbyatleast500~o.In 

someembodimentsthelongerperiodoftimeaftersuprachoroidaladministrationofthe 

pharmaceuticalcompositionislongerbyatleast1day,2days3days,4days,5days,6days,7 

days,8days,9days,10days,11days,12days,13days,14days,15days,16days,17days,18 

days,19days,20days,21days,23days,25days,27days,30days,35days,40days,50days, 

55days,60days,65days,70days,75days,80days,85days,90days,95days,100days,120 

days,140days,160days,180days,200days,220days,240days,260days,280days,300days, 

100201 Insomeembodimentsthetransgeneisdetectedintheeyeaftersuprachoroidal 

administrationofthepharmaceuticalcompositionforatleastabout1day,2days3days,4days, 

5days,6days,7days,8days,9days,10days,11days,12days,13days,14days,15days,16 

days,17days,18days,19days,20days,21days,23days,25days,27days,30days,35days, 

40days,50days,55days,60days,65days,70days,75days,80days,85days,90days,95 

days,100days,120days,140days,160days,180days,200days,220days,240days,260days, 

280days,300days,320days,340days,360days,380daysor400days.Insomeembodiments 

thetransgeneisdetectedintheeyeaftersuprachoroidaladministrationofthereference 

pharmaceuticalcompositionforatmostabout1day,2days3days,4days,5days,6days,7 

days,8days,9days,10days,11days,12days,13days,14days,15days,16days,17days,18 

days,19days,20days,21days,23days,25days,27days,30days,35days,40days,50days, 

8 

320days,340days,360days,380daysor400days.
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55days,60days,65days,70days,75days,80days,85days,90days,95daysor100days,120 

days,140days,160days,180days,200days,220days,240days,260days,280days,300days, 

320days,340days,360days,380daysor400daysafter.  
e 

100211 InsomeembodimentsalevelofVIEGF-inducedvasodilationand/orvascularleakage 

aftersuprachoroidaladministrationofthepharmaceuticalcompositionisequaltoordecreasedas 
S 

comparedtoalevelofVEGF-inducedvasodilationand/orvascularleakageaftersuprachoroidal 
administrationofthereferencepharmaceuticalcomposition.Insomeembodimentsthelevelof 

VIEGF-inducedvasodilationand/orvascularleakageaftersuprachoroidaladministrationofthe 

pharmaceuticalcompositionisdecreasedbyatleastabout2timesatleast3timesatleast4 

timesatleast5timesatleast6timesatleast7timesatleast8timesatleast9timesatleast 

10timesatleast15timesatleast20timesatleast50timesatleast100timesatleast50oat 

least100oatleast15~oatleast200oatleast250oatleast300oatleast350~, atleast400~, at 

least4 5 0 oatleast50%,atleast55%,atleast 6 0 0 oatleast650oatleast 7 0 0 oatleast7 5 0 oat 

least800oatleast850oatleast900oatleast950oatleast1000oatleast1500ooratleast 

2000oatleast2500ooratleast3000oatleast4000oorbyatleast500~o.Insome 

embodimentstherateoftransductionatthesiteofinjectionaftersuprachoroidaladministration 

ofthepharmaceuticalcompositionishigherbyatleastabout2timesatleast3timesatleast4 

timesatleast5timesatleast6timesatleast7timesatleast8timesatleast9timesatleast 

10timesatleast15timesatleast20timesatleast50timesatleast100timesatleast50oat 

least100oatleast15~oatleast200oatleast250oatleast300oatleast350~, atleast400~, at 

least800oatleast850oatleast900oatleast950oatleast1000oatleast1500ooratleast 

2000oatleast2500ooratleast3000oatleast4000oorbyatleast500~o.  

[0022J InsomeembodimentstherecombinantAAVstabilityinthepharmaceutical 

compositionisatleastabout 0therecombinantAAVstabilityinthereferencepharmaceutical 

composition.InsomeembodimentstherecombinantAAVstabilityisdeterminedbyinfectivity 

oftherecombinantAAV.InsomeembodimentstherecombinantAAVstabilityisdetermined 

byalevelofaggregationoftherecombinantAAV.Insomeembodimentstherecombinant 

AAVstabilityisdeterminedbyaleveloffreeDNAreleasedbytherecombinantAAV.Insome 
S 

embodimentsthepharmaceuticalcompositioncompnsesabout50~omoreabout250omore 

about15%moreabout10~omoreabout50~moreabout40omoreabout30omoreabout20o 
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moreabout1'~omoreabout~moreabout10~lessabout20olessabout5%lessabout70o 

lessabout olessabout2timesmoreabout3timesmoreabout2timeslessabout3times 

lessfreeDNAascomparedtoaleveloffreeDNAinthereferencepharmaceuticalcomposition.  

InsomeembodimentstherecombinantAAVinthepharmaceuticalcompositionhasan 
infectivitythatisatleast20o50o70o 10%120ofl0 o 170o,200o250o,300o350o40%450o 

, , , 

5000, 1OO~~2times,3timesStimes,10times,100timesor1000timeshigherascomparedto 

theinfectivityoftherecombinantAAVinthereferencepharmaceuticalcomposition.Insome 
S embodimentsthepharmaceuticalcompositioncompnsesatleast20o50o70o o120o,1500 

, , , 

1 7 ~o,200o,25 ~o,300o,350~,400o,45O~ 50%,100%,2times,3timesStimes,10times,100 

timesor1000timeslessrecombinantAAVaggregationascomparedtoalevelofthe 

recombinantAAVaggregationinthereferencepharmaceuticalcomposition.  

100231 Insomeembodimentsthetransgeneisatransgenesuitabletotreatorotherwise 

amelioratepreventorslowtheprogressionofadiseaseofinterest.Insomeembodimentsthe 

humansubjectisdiagnosedwithnAIVID(wetAMD),dryAMDretinalveinocclusion(RVO), 

diabeticmacularedema(DME),ordiabeticretinopathy(DR),orBattendisease.Insome 

embodimentsthehumansubjectisdiagnosedwithmucopolysaccharidosistypeIVA(MPS 

IVA),mucopolysaccharidosistypeI(MIPSI),mucopolysaccharidosistypeII(MPSII),familial 

hypercholesterolemia(FR),homozygousfamilialhypercholesterolemia(HoFH),coronaryartery 

diseasecerebrovasculardiseaseDuchennemusculardystrophyLimbGirdlemuscular 

dystrophyBeckermusculardystrophyandsporadicinclusionbodymyositisorkallikrein

(PPT1)orTripeptidyl-Peptidase1(TPP1).  

100241 InsomeembodimentstheamountoftherecombinantAAVgenomecopiesisbased 

onavectorgenomeconcentration.InsomeembodimentstheamountoftherecombinantAAV 

genomecopiesisbasedongenomecopiesperadministration.Insomeembodimentstheamount 

oftherecombinantAAVgenomecopiesisbasedontotalgenomecopiesadministeredtothe 

humansubject.Insomeembodimentsthegenomecopiesperadministrationisthegenome 

copiesoftherecombinantAAVpersuprachoroidaladministration.Insomeembodimentsthe 

totalgenomecopiesadministeredisthetotalgenomecopiesoftherecombinantAAV 

administeredsuprachoroidally.Insomeembodimentsthevectorgenomeconcentration(VGC) 

isofabout3xio9 GC/mLabout1x 1 0 t0GC/mLabout1.2x1010GC/mLabout1.6x 1 0 t0 

10 
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GC/mLabout4x1010GC/mLabout6x1010GC/mLabout2x 1 0 ~ ~ GC/mLabout2.4x10" 

GC/mLabout2.5x10"GC/mLabout3x10"GC/mLabout6.2x10"GC/mLabout1x 

1012GC/mLabout2.5x1012GC/mLabout3x10t2GC/mLabout5x1012GC/mLabout1.5 

xio'3 GC/mLabout2xio' 3 GC/mLorabout3xio'~GC/mL.Insomeembodimentsthe 

totalgenomecopiesadministeredisabout6.0x1010genomecopiesabout1.6x10"genome 

copiesabout2.5x10"genomecopiesabout5.0x10"genomecopiesabout1.5x1012 

genomecopiesabout3x1012genomecopiesabout1.0x1012genomecopiesabout2.5x1012 

genomecopiesorabout3.0xi~' 3 genomecopies.Insomeembodimentsthegenomecopies 

peradministrationisabout6.0x1010genomecopiesabout1.6x10"genomecopiesabout2.5 

x~~'1 genomecopiesabout5.0x10"genomecopiesabout1.5x1012genomecopiesabout3 

x1012genomecopiesabout1.0x1012genomecopiesabout2.5x1012genomecopiesorabout 

3.0xio'~genomecopies.  

100251 Insomeembodimentsthepharmaceuticalcompositionisadministeredoncetwice 

threetimesfourtimesfivetimessixtimesseventimeseighttimesninetimestentimes, 

fifteentimestwentytimestwentyfivetimesorthirtytimes.Insomeembodimentsthe 

referencepharmaceuticalcompositionisadministeredoncetwicethreetimesfourtimesfive 
S 

timessixtimesseventimeseighttimesninetimestentimesfifteentimestwentytimes, 

twentyfivetimesorthirtytimes.Insomeembodimentsthepharmaceuticalcompositionis 

administeredonceinonedaytwiceinonedaythreetimesinonedayfourtimesinoneday, 

fivetimesinonedaysixtimesinonedayorseventimesinoneday.Insomeembodimentsthe 

timesinonedayfourtimesinonedayfivetimesinonedaysixtimesinonedayorseven 

timesinoneday.  

[0026J InsomeembodimentsthereferencepharmaceuticalcompositioncomprisesDPBS 

andsucrose.Insomeembodimentsthereferencepharmaceuticalcompositionhasaviscosityof 

about1cPasmeasuredatashearrateofatmostabout1stInsomeembodimentsthe 

pharmaceuticalcompositioncomprises1~ocarboxymethylcellulosehighviscositygrade.In 

someembodimentsthepharmaceuticalcompositioncomprises0.2to150ocarboxymethyl 

cellulose(CMC)highviscositygradeCMChighviscositygradeCMCmediumviscositygrade, 

hydroxypropylmethylcellulose(HPMC),HPMChydroxyethylcellulose(HES),CMClow 

viscositygradeand/orpoloxamer407.Insomeembodimentstheviscosityofthe 
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pharmaceuticalcompositionismeasuredatashearrateof0s-1. Insomeembodimentsthe 

viscosityofthereferencepharmaceuticalcompositionismeasuredatashearrateof0sUIn 

someembodimentstheviscosityofthepharmaceuticalcompositionandtheviscosityofthe 

referencepharmaceuticalcompositionismeasuredatthesameshearrate.Insomeembodiments 

theviscosityofthepharmaceuticalcompositionisshear-thinning.  

100271 Insomeembodimentstheviscosityofthepharmaceuticalcompositionisaboutat 

mostaboutoratleastabout0.1cP,0.2cP,0.3cP,0.4cP,0.5cP,0.6cP,0.7cP,0.8cP,0.9cP 

1cP,2cP,3cP,4cP,5cPlOcP,2OcP,25cP,3OcP,35cP,4OcP,5OcP,6OcP,7OcPSOcP, 

90cP,100cP,150cP,200cP,250cP,300cP,350cP,400cP,450cP,500cP,550cP,600cP 

650cP,700cP,750cP,800cP,850cP,900cP,950cP,1000cP,1500cP,2000cP,2500cP, 

3000cP,3500cP,4000cP,4500cP,5000cPor10000cPasmeasuredatashearrateofatleast 

about1,000s-1. Insomeembodimentstheviscosityofthepharmaceuticalcompositionis 

measuredatashearrateofatleastabout1,000s~,2,000 5 t,3,000s'~,4,000s'~,5,000s-1, 6,000 
sEmi 7,000~-t -1 -1 -1 -1 

, 8,000s, 9,000s, 10,000~1,15,0005 , 20,000s, or30,00051 Insome 

embodimentstheviscosityofthepharmaceuticalcompositionisaboutoratmostabout35cPas 

measuredatashearrateofabout5,000s-1. Insomeembodimentstheviscosityofthe 

pharmaceuticalcompositionisaboutoratmostabout25cPasmeasuredatashearrateofabout 

10,000s-1. Insomeembodimentstheviscosityofthepharmaceuticalcompositionisaboutorat 

leastabout500cPasmeasuredatashearrateofatmostabout~s-10 Insomeembodimentsthe 

viscosityofthepharmaceuticalcompositionisaboutoratleastabout1500cPasmeasuredata 

compositionisaboutoratmostabout362cPasmeasuredatashearrateofatleastabout1000s 
1, Insomeembodimentstheviscosityofthereferencepharmaceuticalcompositionisaboutorat 

mostabout0.1cP,0.2cP,0.3cP,0.4cP,0.5cP,0.6cP,0.7cP,0.8cP,0.9cP,1cP,1.1cP,1.2 

cP,1.3cP,1.4cP,1.ScP,1.6cP, 1.7cP,1.ScP,1.9cP,2cP,2.1cP,2.2cP,2.3cP,2.4cP,2.5 

cP,2,6cP,2,7cP,2,8cP,2,9cP,3cP,3.1cP,3.2cP,3.3cP,3.4cP,3.5cP,3.6cP,3.7cP,3.8 

cP,3,9cP,4cP,4.1cP,4.2cP,4.3cP,4.4cP,4.5cP,4.6cP,4.7cP,4.8cP,4.9cPor5cPas 

measuredatashearrateofatleastabout1000s'.Insomeembodimentstheviscosityofthe 

referencepharmaceuticalcompositionisaboutoratmostabout0.1cP,0.2cP,0.3cP0.4cP,0.5 

cP,0,6cP,0,7cP,0,8cP,0,9cPlcP,1.lcP,1.2cP,1.3cP,1.4cP,1.5cP,1.6cP,1.7cP,1.8 

cP,1.9cP,2cP,2.1cP,2.2cP,2.3cP,2.4cP,2.5cP,2.6cP,2.7cP,2.8cP,2.9cP,3cP,3.1cP, 
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3.2cP,3.3cP,3.4cP,3.5cP,3.6cP,3.7cP,3.8cP,3.9cP,4cP,4.1cP,4.2cP,4.3cP,4.4cP 

4.5cP,4.6cP,4.7cP,4.8cP,4.9cPor5cPasmeasuredatashearrateofatmostabout~s-1 

Insomeembodimentstheviscosityofthepharmaceuticalcompositionisabout0.5cPtoabout 

400cPasmeasuredatashearrateofatleastabout1000s'.  

100281 Insomeembodimentsthepharmaceuticalcompositioncomprisesmodified 

Dulbeccosphosphate-bufferedsalinesolutionandoptionallyasurfactant.Insome 

embodimentsasurfactantispoloxamer188,polysorbate20,and/orpolysorbate80.Insome 
S 

embodimentsthepharmaceuticalcompositioncompnsespotassiumchloridepotassium 
S 

phosphatemonobasicsodiumchloridesodiumphosphatedibasicanyhydroussucroseand 

optionallyasurfactant.Insomeembodimentsthepharmaceuticalcompositioncomprises0.2 
S 

mg/mLpotassiumchloride,0.2mg/mLpotassiumphosphatemonobasic,5.84mg/mLsodium 

chloride,1. 15mg/mLsodiumphosphatedibasicanyhydrous,40.0mg/mL(40~w/v)sucroseand 

optionallyasurfactant.Insomeembodimentsthepharmaceuticalcompositioncomprises 

potassiumchloridepotassiumphosphatemonobasicsodiumchloridesodiumphosphatedibasic 

anyhydroussucroseoptionallyoneormoresurfactantsselectedfrompoloxamer188, 

polysorbate20,andpolysorbate80,andoptionallyoneormoreviscositymodifiersselectedfrom 

CMChighviscositygradeCMCmediumviscositygradeCMClowviscositygrade 

hydroxypropylmethylcellulose(HPMC),hydroxyethylcellulose(HES),andpoloxamer407.In 

someembodimentsthepharmaceuticalcompositioncomprisespotassiumchloridepotassium 
S 

optionallyoneormoresurfactantsselectedfrompoloxamer188,polysorbate20,andpolysorbate 

80,andoptionallyoneormoreviscositymodifiersselectedfrom0,50oCMChighviscosity 

0 0 

grade,1oCMChighviscositygrade,0.5oCMCmediumviscositygradeCMClowviscosity 
grade,0.50ohydroxypropylmethylcellulose(HPMC),0.20oHPMC,20ohydroxyethylcellulose 

(HES),and150~poloxamer407.Insomeembodimentsthepharmaceuticalcomposition 
comprisespotassiumchloridepotassiumphosphatemonobasicsodiumchloridesodium 

phosphatedibasicanyhydroussucroseoneormoresurfactantsselectedfrompoloxamer188, 

polysorbate20,andpolysorbate80,andoneormorepolysaccharidesselectedfromCMC 

HPMCandHES.Insomeembodimentsthepharmaceuticalcompositioncomprises0.2mg/mL 

potassiumchloride,0.2mg/mLpotassiumphosphatemonobasic,5.84mg/mLsodiumchloride 

1. 15mg/mLsodiumphosphatedibasicanyhydrous,40.0mg/mL(40ow/v)sucrose,0.001~o 
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(0.01mg/mL)poloxamer188and1~ocarboxymethylcellulose(CMC)highviscositygrade.In 

someembodimentsthepharmaceuticalcompositionisstoredataboutroomtemperature,20 0 C, 

4ccor-800 C.Insomeembodimentsthepharmaceuticalcompositionisstoredpriorto 

administrationtoahumansubject.  

2.1 ILLUSTRATIVEEMBODIMENTS 

1. Apharmaceuticalcompositionsuitableforadministrationtothesuprachoroidal 

space(SCS)ofaneyeofahumansubjectwhereinthepharmaceuticalcompositioncomprisesa 

recombinantadeno-associatedvirus(AAV)vectorcomprisinganexpressioncassetteencodinga 

transgeneandwhereinthepharmaceuticalcompositionhasviscosityofbetweenabout25cPto 

about3x106cPasmeasuredatashearrateofatmostabout~ 1 

2. Apharmaceuticalcompositionsuitableforadministrationtothesuprachoroidal 

space(SCS)ofaneyeofahumansubjectwhereinthepharmaceuticalcompositioncomprisesa 

recombinantadeno-associatedvirus(AAV)vectorcomprisinganexpressioncassetteencodinga 
S 

transgenewhereinthetransgeneisananti-humanvascularendothelialgrowthfactor(anti

VEOF)antibodyandwhereinthepharmaceuticalcompositionhasviscosityofbetweenabout25 

cPtoabout3x~06cPasmeasuredatashearrateofatmostabout~s-19 

39 Thepharmaceuticalcompositionofparagraphs1or2,whereintheclearancetime 

aftersuprachoroidaladministrationisequaltoorgreaterthantheclearancetimeofareference 

pharmaceuticalcompositionaftersuprachoroidaladministrationwhereinthereference 

encodingthetransgenewhereinanamountoftherecombinantAAVgenomecopiesisthesame 

whenthepharmaceuticalcompositionorthereferencepharmaceuticalcompositionis 

administeredtothesuprachoroidalspaceandwhereinthereferencepharmaceuticalcomposition 

hasaviscosityofatmostabout24cPasmeasuredatashearrateofatmostabout~s-19 

4. Thepharmaceuticalcompositionofparagraphs1or2,whereinacircumferential 

spreadaftersuprachoroidaladministrationissmallerascomparedtoacircumferentialspreadof 

areferencepharmaceuticalcompositionaftersuprachoroidaladministrationwhereinthe 

referencepharmaceuticalcompositioncomprisestherecombinantAAVcomprisingthe 

expressioncassetteencodingthetransgenewhereinanamountoftherecombinantAAVgenome 

copiesisthesamewhenthepharmaceuticalcompositionorthereferencepharmaceutical 

compositionisadministeredtothesuprachoroidalspaceandwhereinthereference 
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pharmaceuticalcompositionhasaviscosityofatmostabout24cPasmeasuredatashearrateof 

atmostabout~ 1 

50 Thepharmaceuticalcompositionofparagraphs1or2,whereinathicknessatasite 

ofinjectionaftersuprachoroidaladministrationisequaltoorhigherascomparedtoathickness 

atasiteofinjectionaftersuprachoroidaladministrationofareferencepharmaceutical 

compositionwhereinthereferencepharmaceuticalcompositioncomprisestherecombinant 

AAVcomprisingtheexpressioncassetteencodingthetransgenewhereinanamountofthe 

recombinantAAVgenomecopiesisthesamewhenthepharmaceuticalcompositionorthe 

referencepharmaceuticalcompositionisadministeredtothesuprachoroidalspaceandwherein 

thereferencepharmaceuticalcompositionhasaviscosityofatmostabout24cPasmeasuredata 

shearrateofatmostabout1sU 

6. Thepharmaceuticalcompositionofparagraphs1or2,whereinanexpressionlevel 

ofthetransgeneisdetectedintheeyeforalongerperiodoftimeaftersuprachoroidal 

administrationascomparedtoaperiodoftimethatanexpressionlevelofthetransgeneis 

detectedintheeyeaftersuprachoroidaladministrationofareferencepharmaceutical 

compositionwhereinthereferencepharmaceuticalcompositioncomprisestherecombinant 

AAVcomprisingtheexpressioncassetteencodingthetransgenewhereinanamountofthe 

recombinantAAVgenomecopiesisthesamewhenthepharmaceuticalcompositionorthe 

referencepharmaceuticalcompositionisadministeredtothesuprachoroidalspaceandwherein 

shearrateofatmostabout1sU 

7. Thepharmaceuticalcompositionofparagraphs1or2,whereintheconcentrationof 

thetransgeneintheeyeaftersuprachoroidaladministrationisequaltoorhigherascomparedto 

theconcentrationofthetransgeneintheeyeaftersuprachoroidaladministrationofareference 

pharmaceuticalcompositionwhereinthereferencepharmaceuticalcompositioncomprisesthe 

recombinantAAVcomprisingtheexpressioncassetteencodingthetransgenewhereinan 

amountoftherecombinantAAVgenomecopiesisthesamewhenthepharmaceutical 

compositionorthereferencepharmaceuticalcompositionisadministeredtothesuprachoroidal 

spaceandwhereinthereferencepharmaceuticalcompositionhasaviscosityofatmostabout24 

cPasmeasuredatashearrateofatmostabout1s 

8. Thepharmaceuticalcompositionofparagraphs1or2,whereintherateof 
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transductionatasiteofinjectionaftersuprachoroidaladministrationisequaltoorhigheras 

comparedtotherateoftransductionatasiteofinjectionaftersuprachoroidaladministrationofa 

referencepharmaceuticalcompositionwhereinthereferencepharmaceuticalcomposition 

compnsestherecombinantAAVcomprisingtheexpressioncassetteencodingthetransgene 

whereinanamountoftherecombinantAAVgenomecopiesisthesamewhenthe 

pharmaceuticalcompositionorthereferencepharmaceuticalcompositionisadministeredtothe 

suprachoroidalspaceandwhereinthereferencepharmaceuticalcompositionhasaviscosityofat 

mostabout24cPasmeasuredatashearrateofatmostabout~K1 

9. Thepharmaceuticalcompositionofparagraph2whereinalevelof S 

vasodilationand/orvascularleakageaftersuprachoroidaladministrationisequaltoordecreased 
S 

ascomparedtoalevelofVEGF-inducedvasodilationand/orvascularleakageafter 

suprachoroidaladministrationofareferencepharmaceuticalcompositionwhereinthereference 

pharmaceuticalcompositioncomprisestherecombinantAAVcomprisingtheexpressioncassette 

encodingthetransgenewhereinanamountoftherecombinantAAVgenomecopiesisthesame 

whenthepharmaceuticalcompositionorthereferencepharmaceuticalcompositionis 

administeredtothesuprachoroidalspaceandwhereinthereferencepharmaceuticalcomposition 

hasaviscosityofatmostabout24cPasmeasuredatashearrateofatmostabout~s-19 

10. Thepharmaceuticalcompositionofanyoneofparagraphs1-9whereinthe 

recombinantAAVisConstructII.  

thetransgeneisananti-humanvascularendothelialgrowthfactor(anti-VEOF)antibody.  

12. Thepharmaceuticalcompositionofanyoneofparagraphs1- 11, whereinthe 

recombinantAAVcomprisescomponentsfromoneormoreadeno-associatedvirusserotypes 

selectedfromthegroupconsistingofAAV1AAV2,AAV2tYFAAV3,AAV4,AAV5,AAV6, 

AAV7,AAV8,AAV9,AAV1OAAV11,AAVrh1OAAV.rh2OAAV.rh39,AAV.Rh74, 

AAV.RHM4-1, AAV.hu37,AAV.Anc8OAAV.Anc8OL65,rAAV.7m8,AAV.PHP.B, 

AAV.PHP.eBAAV2.5,AAV2tYFAAV3BAAV.LKO3,AAV.HSC1,AAV.HSC2, 

AAV.HSC3, AAV.HSC4,AAV.HSCSAAV.HSC6,AAV.HSC7,AAV.HSCSAAV.HSC9 

AAV.HSC1OAAV.HSC11,AAV.HSC12,AAV.HSC13,AAV.HSC14,AAV.HSC15,and 

AAV.HSC16.  

13. Thepharmaceuticalcompositionofanyoneofparagraphs1- 12,whereinthe 
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recombinantAAVisAAV8.  

14. Thepharmaceuticalcompositionofanyoneofparagraphs1-9and11- 12,wherein 

therecombinantAAVisAAV9.  

15. Thepharmaceuticalcompositionofanyoneofparagraphs1- 14,whereinthe 

pharmaceuticalcompositionhasaviscosityofbetweenabout25cPtoabout100,000cP, 

betweenabout25cPtoabout50,000cPbetweenabout25cPtoabout1x10~cPbetweenabout 

25cPtoabout5,000cPbetweenabout25cPtoabout1xio~cPbetweenabout100cPtoabout 

100,000cPbetweenabout100cPtoabout1xio 4 cPbetweenabout100cPtoabout5,000cP, 

betweenabout100cPtoabout1xio 3 cPasmeasuredatashearrateofatmostabout1s'.  

16. Thepharmaceuticalcompositionofanyoneofparagraphs1- 15,whereinthe 

pharmaceuticalcompositionhasviscosityofatleastabout100cPatleastabout400cPatleast 

about500cPatleastabout900cPatleastabout1000cPatleastabout4000cPoratleast 

about1x106cPasmeasuredatashearrateofatmostabout~s-1 

17. Thepharmaceuticalcompositionofanyoneofparagraphs1- 16,whereinthe 

pharmaceuticalcompositionhasviscosityofaboutorgreaterthanabout500cPasmeasuredata 

shearrateofatmostabout1sU 

18. Thepharmaceuticalcompositionofanyoneofparagraphs1- 17,whereinthe 

pharmaceuticalcompositioncomprisessucrose.  

19. Thepharmaceuticalcompositionofanyoneofparagraphs1- 17,whereinthe 

pharmaceuticalcompositiondoesnotcomprisesucrose.  

pharmaceuticalcompositioncomprisesatleastoneofsucrose,40osucrose,6~osucrose,100 

sucrose,20ocarboxymethylcellulosesodiumsalt,1~ocarboxymethylcellulosesodiumsalt, 
0 0 

carboxymethylcellulose(CMC),0.5oCMC,1~oCMC,2oCMC,40oCMCpolyvinylalcohol, 
hydroxyethylcellulosecarboxymethylcellulosesodiumsaltandhydroxypropyl 

methylcellulose.  

21. Thepharmaceuticalcompositionofanyoneofparagraphs1- 18and20,whereinthe 
0 pharmaceuticalcompositioncomprises40osucrose,6osucroseor100~sucrose.  

22. Thepharmaceuticalcompositionofanyoneofparagraphs4and10-21, whereinthe 

circumferentialspreadaftersuprachoroidaladministrationofthepharmaceuticalcompositionis 

smallerbyatleast2timesatleast3timesatleast4timesatleast5timesatleast6timesat 
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least7timesatleast8timesatleast9timesatleast10timesatleast15timesatleast20 

timesatleast50timesatleast100timesatleast50oatleast100oatleast150oatleast200oat 

least2 5 0 oatleast3 0 0 oatleast350oatleast~atleast45~oatleast5V¼,atleast 5 5 ~ oat 

least600oatleast650oatleast700oatleast750oatleast800oatleast850~, atleast900~, at 

least9 5 0 oatleast100~oatleast150~ooratleast 2 0 0 0 oatleast2 5 0 0 ooratleast3 0 0 0 oatleast 

40000,orbyatleast500~~~ 

23. Thepharmaceuticalcompositionofanyoneofparagraphs3and10-22,whereinthe 

clearancetimeaftersuprachoroidaladministrationofthepharmaceuticalcompositionisgreater 

byatleast2timesatleast3timesatleast4timesatleast5timesatleast6timesatleast7 

timesatleast8timesatleast9timesatleast10timesatleast15timesatleast20timesat 

least50timesatleast100timesatleast 5 ~ oatleast10~oatleast 1 5 ~ oatleast200oatleast 

2 5 0 oatleast300oatleast350~,atleast 4 0 0 oatleast450~,atleast 5 0 ~ oatleast5 5 ~ oatleast 

6000,atleast650oatleast700o, atleast750oatleast80~o, atleast85~oatleast900o, atleast 

9S~oatleast100~o, atleast1S0~ooratleast2000o, atleast2500ooratleast3000oatleast 

40000,oratleast500~o.  

24. Thepharmaceuticalcompositionofanyoneofparagraphs1-23,whereinthe 

clearancetimeaftersuprachoroidaladministrationofthepharmaceuticalcompositionisofabout 

30minutestoabout20hoursabout2hourstoabout20hoursabout30minutestoabout24 

hoursabout1hourtoabout2hoursabout30minutestoabout90daysabout30minutesto 

about60daysabout30minutestoabout30daysabout30minutestoabout21daysabout30 

about30minutestoabout2daysabout30minutestoabout1dayabout4hourstoabout90 

daysabout4hourstoabout60daysabout4hourstoabout30daysabout4hourstoabout21 

daysabout4hourstoabout14daysabout4hourstoabout7daysabout4hourstoabout3 

daysabout4hourstoabout2daysabout4hourstoabout1dayabout4hourstoabout8hours 

about4hourstoabout16hoursabout4hourstoabout20hoursabout1daytoabout90days, 

about1daytoabout60daysabout1daytoabout30daysabout1daytoabout21daysabout1 

daytoabout14daysabout1daytoabout7daysabout1daytoabout3daysabout2daysto 

about90daysabout3daystoabout90daysabout3daystoabout60daysabout3daysto 

about30daysabout3daystoabout21daysabout3daystoabout14daysorabout3daysto 

about7days.  
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25. Thepharmaceuticalcompositionofanyoneofparagraphs1-24,whereinthe 

clearancetimeaftersuprachoroidaladministrationofthepharmaceuticalcompositionisnotprior 

toabout30minutes,1hour,2hours,3hours,4hours,5hours,6hours,7hours,8hours,9 

hours 10hours,12hours,14hours,16hours,18hours20hours,22hours,1day,2days,3 

days,4days,5days,6days,7days,8days,9days,10days,11days,12days,13days,14days, 

15days,16days,17days,18days,19days,20days,21days,23days,25days,27days,30 

days,35days,40days,50days,55days,60days,65days,70days,75days,80days,85days, 

90days,95days,100days,120days,140days,160days,180days,200days,220days,240 

days,260days,280days,300days,320days,340days,360days,380daysor400days.  

26. Thepharmaceuticalcompositionofanyoneofparagraphs3-25,whereinthe 

clearancetimeofthereferencepharmaceuticalcompositionaftersuprachoroidaladministration 

isofatmostabout30minutes,1hour,2hours,3hours,4hours,5hours,6hours,7hours,8 

hours9hours,10hours,12hours,14hours 16hours,18hours,20hours,22hours,1day, 

2days,3days,4daysSdays,6days,7days,8days,9days,10days,11days,12days,13days, 

or14days.  

27. Thepharmaceuticalcompositionofanyoneofparagraphs1-26,whereinthe 

clearancetimeisfromtheSCSorfromtheeye.  

28. Thepharmaceuticalcompositionofanyoneofparagraphs5and10-27,whereinthe 

thicknessatthesiteofinjectionaftersuprachoroidaladministrationofthepharmaceutical 

compositionishigherbyatleast2timesatleast3timesatleast4timesatleastStimesatleast 

least20timesatleast50timesatleast100timesatleast 5 0 oatleast10%,atleastb 0 oatleast 

2 0 0 oatleast250oatleast 3 0 0 oatleast3 5 0 oatleast400oatleast 4 5 0 oatleast5 0 0 oatleast 

550o atleast600oatleast650oatleast700oatleast750oatleast800oatleast850oatleast 

9 0 ~ oatleast95~oatleast100%,atleast150%,oratleast 2 0 0 0 oatleast2 5 0 0 ooratleast 

300%,atleast400%orbyatleast5000o.  

29. Thepharmaceuticalcompositionofanyoneofparagraphs5and10-28,whereinthe 

thicknessatthesiteofinjectionaftersuprachoroidaladministrationofthepharmaceutical 

compositionisabout500~mtoabout3.0mm,750pmtoabout2.8mmabout750jimtoabout 

2.5mmabout750jimtoabout2mmorabout1mmtoabout2mm.  

19 

6timesatleast7timesatleast8timesatleast9timesatleast10timesatleast15timesat
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30. ThepharmaceuticalcompositionofanyoneofparagraphsSand10-29wherein 

thethicknessatthesiteofinjectionaftersuprachoroidaladministrationofthepharmaceutical 

compositionisofatleastabout50jim,100~m,200jim,300jim,400~m,500~m,600jim,700 

~m,800jim,900p~m,1000~tm,1mm1.5mm2mm2.Smm,3mm,3.Smm4mm4.Smm,5 

mm,5.5mm,6mm,6.5mm,7mm,7.5mm,8mm,8.5mm,9mm,9.5mmor10mm.  

31. ThepharmaceuticalcompositionofanyoneofparagraphsSand10-30,whereinthe 

thicknessatthesiteofinjectionaftersuprachoroidaladministrationofthereference 

pharmaceuticalcompositionisofatmostabout1nm5nm10nm25nm50nm100nm200 

nm,300nm400nmSOOnm,600nm700nm800nm,900nm1jimSjim,10jim,15jim,20 

~m,25pm,30~m,35jim,40~m,50jim,100jim,200~m,300jtm,400pm,500~m,600jtm, 

700jim,800jim,900~mor1000jim.  

32. ThepharmaceuticalcompositionofanyoneofparagraphsSand10-31, whereinthe 

thicknessatthesiteofinjectionaftersuprachoroidaladministrationofthepharmaceutical 

compositionpersistsforatleasttwohoursatleastthreehoursatleastfourhoursatleastfive 

hoursatleastsixhoursatleastsevenhoursatleasteighthoursatleasttenhoursatleast 

twelvehoursatleasteighteenhoursatleasttwenty-fourhoursatleasttwodaysatleastthree 

daysatleastfivedaysatleasttendaysatleasttwenty-onedaysatleastonemonthatleastsix 

weeksatleasttwomonthsatleastthreemonthsatleast4monthsatleast5monthsatleast6 

monthsatleast9monthsatleastoneyearatleastthreeyearsoratleastfiveyears.  

concentrationofthetransgeneintheeyeaftersuprachoroidaladministrationofthe 

pharmaceuticalcompositionishigherbyatleast2timesatleast3timesatleast4timesatleast 

5timesatleast6timesatleast7timesatleast8timesatleast9timesatleast10timesat 

least15timesatleast20timesatleast50timesatleast100timesatleast50oatleast10~oat 

least150oatleast200oatleast250oatleast30~oatleast350oatleast40~oatleast450~, at 

least50~oatleast55~oatleast600oatleast650oatleast700oatleast750oatleast80~oat 

least850oatleast900oatleast950oatleast100%,atleast150%,oratleast2000oatleast 

2500ooratleast3000oatleast40000 orbyatleast5000o.  

34. Thepharmaceuticalcompositionofanyoneofparagraphs6and10-33,whereinthe 
S 

longerpenodoftimeaftersuprachoroidaladministrationofthepharmaceuticalcompositionis 

longerbyatleast1day,2days3days,4days,5days,6days,7days,8days,9days,10days,11 

20 

33. Thepharmaceuticalcompositionofanyoneofparagraphs7and10-32,whereinthe
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days,12days,13days,14days,15days,16days,17days,18days,19days,20days,21days, 

23days,25days,27days,30days,35days,40days,50days,55days,60days,65days,70 

days,75days,80days,85days,90days,95days,100days,120days,140days,160days,180 

days,200days,220days,240days,260days,280days,300days,320days,340days,360days, 

380daysor400days.  

35. Thepharmaceuticalcompositionofanyoneofparagraphs1-34,whereinthe 

transgeneisdetectedintheeyeaftersuprachoroidaladministrationofthepharmaceutical 

compositionforatleastabout1day,2days3days,4days,5days,6days,7days,8days,9days, 

10days,11days,12days,13days,14days,15days,16days,17days,18days,19days,20 

days,21days,23days,25days,27days,30days,35days,40days,50days,55days,60days, 

65days,70days,75days,80days,85days,90days,95days,100days,120days,140days,160 

days,180days,200days,220days,240days,260days,280days,300days,320days,340days, 

360days,380daysor400days.  

36. Thepharmaceuticalcompositionofanyoneofparagraphs3-35,whereinthe 

transgeneisdetectedintheeyeaftersuprachoroidaladministrationofthereference 

pharmaceuticalcompositionforatmostabout1day,2days3days,4days,5days,6days,7 

days,8days,9days,10days,11days,12days,13days,14days,15days,16days,17days,18 

days,19days,20days,21days,23days,25days,27days,30days,35days,40days,50days, 

55days,60days,65days,70days,75days,80days,85days,90days,95daysor100days,120 

days,140days,160days,180days,200days,220days,240days,260days,280days,300days, 

37. Thepharmaceuticalcompositionofparagraph11, whereinalevelofVIEGF-induced 

vasodilationand/orvascularleakageaftersuprachoroidaladministrationofthepharmaceutical 

compositionisequaltoordecreasedascomparedtoalevelofVIEGF-inducedvasodilation 

and/orvascularleakageaftersuprachoroidaladministrationofthereferencepharmaceutical 

composition.  

38. Thepharmaceuticalcompositionofanyoneofparagraphs9-37,whereinthelevel 

ofVEGF-inducedvasodilationand/orvascularleakageaftersuprachoroidaladministrationofthe 

pharmaceuticalcompositionisdecreasedbyatleastabout2timesatleast3timesatleast4 

timesatleast5timesatleast6timesatleast7timesatleast8timesatleast9timesatleast 

10timesatleast15timesatleast20timesatleast50timesatleast100timesatleast50oat 

21 

320days,340days,360days,380daysor400daysafter.
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least100oatleast150oatleast200oatleast25~oatleast oatleast350oatleast400~, at 

least4 5 0 oatleast50%,atleast550oatleast 6 0 0 oatleast650oatleast 7 0 0 oatleast7 5 0 oat 

least800oatleast850oatleast900oatleast950oatleast1000oatleast1500ooratleast 

200%,atleast250%oratleast300%atleast400%orbyatleastSOOOo.  

39. Thepharmaceuticalcompositionofanyoneofparagraphs8and10-38,whereinthe 

rateoftransductionatthesiteofinjectionaftersuprachoroidaladministrationofthe 

pharmaceuticalcompositionishigherbyatleastabout2timesatleast3timesatleast4times 

atleast5timesatleast6timesatleast7timesatleast8timesatleast9timesatleast10 

timesatleast15timesatleast20timesatleast50timesatleast100timesatleast5~oatleast 

1000,atleastb 0 oatleast2 0 0 oatleast2 5 0 oatleast300oatleast 3 5 0 oatleast4 0 0 oatleast 

4 5 ~ oatleast~atleast5 5 ~ oatleast6 0 0 oatleast650oatleast7 0 0 oatleast7 5 0 oatleast 

8 0 0 oatleast850oatleast 9 0 0 oatleast9 5 O~,atleast100%,atleast150%,oratleast2000oat 

least2500ooratleast3000oatleast4000oorbyatleast500%.  

40. Thepharmaceuticalcompositionofanyoneofparagraphs1-39,whereinthe 

recombinantAAVstabilityinthepharmaceuticalcompositionisatleastabout50~othe 

recombinantAAVstabilityinthereferencepharmaceuticalcomposition.  

41. Thepharmaceuticalcompositionofparagraph40,whereintherecombinantAAV 

stabilityisdeterminedbyinfectivityoftherecombinantAAV.  

42. Thepharmaceuticalcompositionofparagraph40whereintherecombinantAAV 

stabilityisdeterminedbyalevelofaggregationoftherecombinantAAV.  

stabilityisdeterminedbyaleveloffreeDNAreleasedbytherecombinantAAV.  

44. Thepharmaceuticalcompositionofparagraph43,whereinthepharmaceutical 

compositioncomprisesabout50~omoreabout250omoreabout15~omoreabout10~omore, 

about500moreabout40omoreabout30~moreabout20~moreabout10~moreabout00o 

moreabout1~olessabout20olessabout50olessabout70olessabout10~olessabout2times 

moreabout3timesmoreabout2timeslessabout3timeslessfreeDNAascomparedtoa 

leveloffreeDNAinthereferencepharmaceuticalcomposition.  

45. Thepharmaceuticalcompositionofparagraph41, whereintherecombinantAAVin 

thepharmaceuticalcompositionhasaninfectivitythatisatleast20 50 70 100 12~ 150 

1 7 0 o,200o,2 5 0 o,300o,3 5 0 o,4 0 0 o,450o 5000,1 0 0 ~ o,2times,3times,5times,10times,100 

22 

43. Thepharmaceuticalcompositionofparagraph40whereintherecombinantAAV
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timesor1000timeshigherascomparedtotheinfectivityoftherecombinantAAVinthe 

referencepharmaceuticalcomposition.  

46. Thepharmaceuticalcompositionofparagraph42,whereinthepharmaceutical 

0 0 0 compositioncomprisesatleast2 0 oSo,7o,10%l 2 0 ol§0 oiTo20%,25%30%,35%40 
4500,5000, o,2times,3times,5times,10times,100timesor1000timeslessrecombinant 

AAVaggregationascomparedtoaleveloftherecombinantAAVaggregationinthereference 

pharmaceuticalcomposition.  

47. Thepharmaceuticalcompositionofanyoneofparagraphs1-46,whereinthe 

transgeneisatransgenesuitabletotreatorotherwiseamelioratepreventorslowtheprogression 

ofadiseaseofinterest.  

48. Thepharmaceuticalcompositionofanyoneofparagraphs1-47,whereinthehuman 

subjectisdiagnosedwithnAMD(wetAMD),dryAMDretinalveinocclusion(RVO),diabetic 

macularedema(DMIE),diabeticretinopathy(DR),Battendiseaseglaucomaornon-infectious 

uveitis.  

49. Thepharmaceuticalcompositionofanyoneofparagraphs1-47,whereinthehuman 

subjectisdiagnosedwithmucopolysaccharidosistypeIVA(MPSIVA),mucopolysaccharidosis 

typeI(MIPSI),mucopolysaccharidosistypeII(MPSII),familialhypercholesterolemia(FR), 

homozygousfamilialhypercholesterolemia(HoFH),coronaryarterydiseasecerebrovascular 

diseaseDuchennemusculardystrophyLimbGirdlemusculardystrophyBeckermuscular 

dystrophyandsporadicinclusionbodymyositisorkallikrein-relateddisease.  

whereintheAAVencodesPalmitoyl-ProteinThioesterase1(PPT1),Tripeptidyl-Peptidase1 

(TPP1),anti-VIEGFantibodyorantigen-bindingfragmentthereofanti-kallikreinantibodyor 
S 

antigen-bindingfragmentanti-TM'antibodyorantigen-bindingfragmentanti-C3antibodyor 

antigen-bindingfragmentoranti-CSantibodyorantigen-bindingfragment.  

51. Thepharmaceuticalcompositionofanyoneofparagraphs3-50,whereinthe 

amountoftherecombinantAAVgenomecopiesisbasedonavectorgenomeconcentration.  

52. Thepharmaceuticalcompositionofanyoneofparagraphs3-50,whereinthe 

amountoftherecombinantAAVgenomecopiesisbasedongenomecopiesperadministration 

23 

50. Thepharmaceuticalcompositionofanyoneofparagraphs1, 3-8and10-49,
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53. Thepharmaceuticalcompositionofanyoneofparagraphs3-50,whereinthe 

amountoftherecombinantAAVgenomecopiesisbasedontotalgenomecopiesadministeredto 

thehumansubject.  

54. Thepharmaceuticalcompositionofparagraph52,whereinthegenomecopiesper 

administrationisthegenomecopiesoftherecombinantAAVpersuprachoroidaladministration.  

55. Thepharmaceuticalcompositionofparagraph53,whereinthetotalgenomecopies 

administeredisthetotalgenomecopiesoftherecombinantAAVadministeredsuprachoroidally.  

56. Thepharmaceuticalcompositionofparagraph51, whereinthevectorgenome 

concentration(VGC)isofabout3xio 9 GC/mLabout1x1010GC/mLabout1.2x1010 

GC/mLabout1.6x1010GC/mLabout4x1010GC/mLabout6x1010GC/mLabout2x10" 

GC/mLabout2.4x10"GC/mLabout2.5x10"GC/mLabout3x10"GC/mLabout6.2x 

1011GC/mLabout1x1012GC/mLabout2.5x1012GC/mLabout3x1012GC/mLaboutSx 

10'2 0C/mLabout6x10' 2 GC/mLabout1.5xio'~GC/mLabout2xio'~GC/mLorabout3 

xio'3 GC/mL.  

57. Thepharmaceuticalcompositionofanyoneofparagraphs53and55,whereinthe 

totalgenomecopiesadministeredisabout6.0x1010genomecopiesabout1.6x10"genome 

copiesabout2.5x10"genomecopiesabout3xio"genomecopiesabout5.0xi~~'genome 

copiesabout6x10"genomecopiesabout3x1012genomecopiesabout1.0x1012genome 

copiesabout1.5x1012genomecopiesabout2.5x1012genomecopiesorabout3.0xio' 3 

genomecopies.  

genomecopiesperadministrationisabout6.0x1010genomecopiesabout1.6x10"genome 

copiesabout2.5x10"genomecopiesabout3xio"genomecopiesabout5,0xi~~'genome 

copiesabout3x1012genomecopiesabout1.0x1012genomecopiesabout1.5x1012genome 

copiesabout2.5x1012genomecopiesorabout3.0xio' 3 genomecopies.  

59. Thepharmaceuticalcompositionofanyoneofparagraphs1-58,whereinthe 

pharmaceuticalcompositionisadministeredoncetwicethreetimesfourtimesfivetimessix 

timesseventimeseighttimesninetimestentimesfifteentimestwentytimestwentyfive 

timesorthirtytimes.  

60. Thepharmaceuticalcompositionofanyoneofparagraphs3-59,whereinthe 

referencepharmaceuticalcompositionisadministeredoncetwicethreetimesfourtimesfive 

24 

58. Thepharmaceuticalcompositionofanyoneofparagraphs52and54,whereinthe
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timessixtimesseventimeseighttimesninetimestentimesfifteentimestwentytimes, 

twentyfivetimesorthirtytimes.  

61. Thepharmaceuticalcompositionofanyoneofparagraphs1-60,whereinthe 

pharmaceuticalcompositionisadministeredonceinonedaytwiceinonedaythreetimesinone 

dayfourtimesinonedayfivetimesinonedaysixtimesinonedayorseventimesinoneday.  

62. Thepharmaceuticalcompositionofanyoneofparagraphs3-60,whereinthe 

referencepharmaceuticalcompositionisadministeredonceinonedaytwiceinonedaythree 

timesinonedayfourtimesinonedayfivetimesinonedaysixtimesinonedayorseven 

timesinoneday.  

63. Thepharmaceuticalcompositionofanyoneofparagraphs1-60,whereinthe 

referencepharmaceuticalcompositioncomprisesDPBSandsucrose.  

64. Thepharmaceuticalcompositionofanyoneofparagraphs3-60,whereinthe 

referencepharmaceuticalcompositionhasaviscosityofabout1cPasmeasuredatashearrateof 

atmostabout~s-1 

65. Thepharmaceuticalcompositionofanyoneofparagraphs1-64,whereinthe 

pharmaceuticalcompositioncomprises0.2to150ocarboxymethylcellulose(CMC)high 

viscositygradeCMChighviscositygradeCMCmediumviscositygradehydroxypropyl 

methylcellulose(HPMC),HPMChydroxyethylcellulose(HES),CMClowviscositygrade, 

and/orpoloxamer407.  

66. Thepharmaceuticalcompositionofanyoneofparagraphs1-65,whereinthe 

67. Thepharmaceuticalcompositionofanyoneofparagraphs3-66,whereinthe 

viscosityofthereferencepharmaceuticalcompositionismeasuredatashearrateof0s~.  

68. Thepharmaceuticalcompositionofanyoneofparagraphs1-67,whereinthe 

viscosityofthepharmaceuticalcompositionandtheviscosityofthereferencepharmaceutical 

compositionismeasuredatthesameshearrate.  

69. Thepharmaceuticalcompositionofanyoneofparagraphs1-68,whereinthe 

viscosityofthepharmaceuticalcompositionisshear-thinning.  

70. Thepharmaceuticalcompositionofanyoneofparagraphs1-69,whereinthe 

viscosityofthepharmaceuticalcompositionisaboutatmostaboutoratleastabout0.1cP,0.2 

cP,0.3cP,0.4cP,0.5cP,0.6cP,0.7cP,0.8cP,0.9cP,1cP,2cP,3cP,4cP,5cP,10cP,20cP 

25 

viscosityofthepharmaceuticalcompositionismeasuredatashearrateof0K1
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25cP,30cP,35cP,40cP,50cP,60cP,70cP,80cP,90cP,100cP,150cP,200cP,250cP, 

300cP,350cP,400cP,450eP,500eP,550eP,600eP,650cP,700cP,750cP,800cP,850cP, 

900cP,950cP,1000cP,1500cP,2000cP,2500cP,3000cP,3500cP,4000cP,4500cP,5000 
ePor10000ePasmeasuredatashearrateofatleastabout1,000s'.  

71. Thepharmaceuticalcompositionofparagraph70,whereintheviscosityofthe 

pharmaceuticalcompositionismeasuredatashearrateofatleastabout1,0005 2,000~f1 

3,0005 **t 4,000s-1 -1 -1 -1 -1 
, 5,0005 , 6,000K',7,000K',8,000s, 9,000s, 10,000~1,15,000s 

20,000s-1 
, or30,000~1* 

72. Thepharmaceuticalcompositionofanyoneofparagraphs1-71, whereinthe 

viscosityofthepharmaceuticalcompositionisaboutoratmostabout35cPasmeasuredata 

shearrateofabout5,000s14 

734 Thepharmaceuticalcompositionofanyoneofparagraphs1-71, whereinthe 

viscosityofthepharmaceuticalcompositionisaboutoratmostabout25cPasmeasuredata 

shearrateofabout~oooo~-19 

74. Thepharmaceuticalcompositionofanyoneofparagraphs1-71, whereinthe 

viscosityofthepharmaceuticalcompositionisaboutoratleastabout500cPasmeasuredata 

shearrateofatmostabout1~ 

759 Thepharmaceuticalcompositionofanyoneofparagraphs1-71, whereinthe 

viscosityofthepharmaceuticalcompositionisaboutoratleastabout1500cPasmeasuredata 

shearrateofatmostabout1~ 

viscosityofthepharmaceuticalcompositionisaboutoratmostabout362cPasmeasuredata 

shearrateofatleastabout~ooo~19 

77. Thepharmaceuticalcompositionofanyoneofparagraphs3-76,whereinthe 

viscosityofthereferencepharmaceuticalcompositionisaboutoratmostabout0.1cP,0.2cP, 

0.3cP,0.4cP,0.5cP,0.6cP,0.7cP,0.8cP,0.9cP,1cP,1.1cP,1.2cP,1.3cP,1.4cP,1.5cP 

1.6cP,1.7cP,1.ScP,1.9cP,2cP,2.1cP,2.2cP,2.3cP,2.4cP,2.5cP,2.6cP,2.7cP,2.8cP 

2.9cP,3cP,3.lcP,3.2cP,3.3cP,3.4cP,3.5cP,3.6cP,3.7cP,3.8cP,3.9cP,4cP,4.1cP,4.2 

cP,4.3cP,4.4cP,4.5cP,4.6cP,4.7cP,4.8cP,4.9cPor5cPasmeasuredatashearrateofat 

leastabout1000s'.  

26 

76. Thepharmaceuticalcompositionofanyoneofparagraphs1-71, whereinthe
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78. Thepharmaceuticalcompositionofanyoneofparagraphs3-77,whereinthe 

viscosityofthereferencepharmaceuticalcompositionisaboutoratmostabout0.1cP,0.2cP, 

0.3cP,0.4cP,0.5cP,0.6cP,0.7cP,0.8cP,0.9cP,1cP,1.1cP,1.2cP,1.3cP,1.4cP,1.5cP 

1.6cP,1.7cP,1.8cP,1.9cP,2cP,2.1cP,2.2cP,2.3cP,2.4cP,2.ScP,2.6cP,2.7cP,2.8cP 

2.9cP,3cP,3.lcP,3.2cP,3.3cP,3.4cP,3.5cP,3.6cP,3.7cP,3.ScP,3.9cP,4cP,4.1cP,4.2 

cP,4.3cP,4.4cP,4.5cP,4.6cP,4.7cP,4.8cP,4.9cPor5cPasmeasuredatashearrateofat 

mostabout~K19 

79. Thepharmaceuticalcompositionofanyoneofparagraphs1-78,whereinthe 

viscosityofthepharmaceuticalcompositionisabout0.5cPtoabout400cPasmeasuredata 

shearrateofatleastabout~oooK19 

80. Thepharmaceuticalcompositionofanyoneofparagraphs1-79,whereinthe 

pharmaceuticalcompositioncomprisesmodifiedDulbeccosphosphate-bufferedsalinesolution 

andoptionallyasurfactant.  

81. Thepharmaceuticalcompositionofanyoneofparagraphs1-80,whereinthe 

pharmaceuticalcompositioncomprisespotassiumchloridepotassiumphosphatemonobasic 

sodiumchloridesodiumphosphatedibasicanyhydroussucroseandoptionallyoneormore 

surfactantsselectedfrompoloxamer188,polysorbate20,andpolysorbate80.  

82. Thepharmaceuticalcompositionofanyoneofparagraphs1-81, whereinthe 

pharmaceuticalcompositioncomprises0.2mg/mLpotassiumchloride,0.2mg/mLpotassium 
e 

anyhydrous,40.0mg/mL(40ow/v)sucroseandoptionallyasurfactant.  

83. Thepharmaceuticalcompositionofanyoneofparagraphs1-82,whereinthe 

pharmaceuticalcompositioncomprisespotassiumchloridepotassiumphosphatemonobasic 

sodiumchloridesodiumphosphatedibasicanyhydroussucroseoptionallyoneormore 

surfactantsselectedfrompoloxamer188,polysorbate20,andpolysorbate80,andoptionallyone 

ormoreviscositymodifiersselectedfromCMChighviscositygradeCMCmediumviscosity 

gradeCMClowviscositygradehydroxypropylmethylcellulose(HPMC),hydroxyethyl 

cellulose(HES),andpoloxamer407.  

84. Thepharmaceuticalcompositionofanyoneofparagraphs1-83,whereinthe 

pharmaceuticalcompositioncomprisespotassiumchloridepotassiumphosphatemonobasic 

sodiumchloridesodiumphosphatedibasicanyhydroussucroseoptionallyoneormore 

27 

phosphatemonobasic, 9 84mg/mLsodiumchloride,1. 15mg/mLsodiumphosphatedibasic
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surfactantsselectedfrompoloxamer188,polysorbate20,andpolysorbate80,andoptionallyone 

ormoreviscositymodifiersselectedfrom0.50oCMChighviscositygrade,1~oCMChigh 

viscositygrade,0.50oCMCmediumviscositygradeCMClowviscositygrade, o 

hydroxypropylmethylcellulose(HPMC),0.20~HPMC,20~hydroxyethylcellulose(HES),and 

b0 opoloxamer407.  

85. Thepharmaceuticalcompositionofanyoneofparagraphs1-84,whereinthe 

pharmaceuticalcompositioncomprisespotassiumchloridepotassiumphosphatemonobasic 

sodiumchloridesodiumphosphatedibasicanyhydroussucroseoneormoresurfactants 

selectedfrompoloxamer188,polysorbate20,andpolysorbate80,andoneormore 

polysaccharidesselectedfromCMCHPMCandflIES.  

86. Thepharmaceuticalcompositionofanyoneofparagraphs1-85,whereinthe 

pharmaceuticalcompositioncomprises0.2mg/mLpotassiumchloride,0.2mg/mLpotassium 
S 

phosphatemonobasic,5. 84mg/mLsodiumchloride,1. 15mg/mLsodiumphosphatedibasic 

anyhydrous,40.0mg/mL(40ow/v)sucrose,0.001~o(0.01mg/mL)poloxamer188and~~ 

carboxymethylcellulose(CMC)highviscositygrade.  

87. Thepharmaceuticalcompositionofanyoneofparagraphs1-86,whereinthe 

pharmaceuticalcompositionisstoredataboutroomtemperature,20 0 C,40 Cor-800 C.  

88. Thepharmaceuticalcompositionofanyoneofparagraphs1-87,whereinthe 

pharmaceuticalcompositionisstoredpriortoadministrationtoahumansubject.  

100291 FIGs.lA-iC.Illustrationofthespreadingareaofabluedyeorafluorescentdyein 

eyesexvivoaftersuprachoroidaladministrationofsolutionshavingdifferentviscosityvalues.  

FIG.lAshowsthespreadingareaofabluedyeaftersuprachoroidaladministrationofawater 

solutioncontainingbluedye.FIG.lBshowsthespreadingareaofabluedyeafter 

suprachoroidaladministrationofa1~oCMCmediumsolutioncontainingbluedye.FIG.iC 

showsthespreadingareaofafluorescentdyeaftersuprachoroidaladministrationofa10oCMC 

mediumsolutioncontainingfluorescentdye.  

100301 FIGs.2A-2B.Graphsshowingthepressureobtainedwheninjectingsolutionshaving 

differentviscosityvaluesintheSCS.FIG.2Adepictsagraphshowingthepressureobtained 

whenawatersolutionhavingviscosityofabout1cPwasinjectedintheSCS.FIG.2Bdepictsa 

28 
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graphshowingthepressureobtainedwhena2~ohypromellosesolutionhavingviscosityofabout 

4000cPwasinjectedintheSCS.  

100311 FIG.3.Graphshowingthecalculatedpressurevalues(PSI)fordifferentsolutions 

havingvaryingviscosityvalues(mPas)wereinjectedintheSCSusinga30gaugeneedleat 

differentratesofinjection.  

100321 FIGs.4A-4C.Graphsshowingcalculatedinjectionpressureasafunctionofviscosity 

fordifferent30gaugeand29gaugeneedles.Thegraphsarescaledtoalimitof100PSI(FIG.  

4A),65PSI(FIG.4B),or45PSI(FIG.4C).  

100331 FIG.5.Graphshowingthecalculatedpressurevalues(PSI)fordifferentsolutions 

havingvaryingviscosityvalues(mPas)wereinjectedintheSCSusingneedleswithdifferent 

gaugesizes:30gauge(GA),30GASTWand29GASTWneedles.  

100341 FIG.6.Graphshowingdiffusiondataobtainedforsolutionshavingdifferent 

viscosityvalues.DiffusiondatawasobtainedforsixsolutionscontainingAAV(e.g.,a 

recombinantadeno-associatedvirus(AAV)vectorcomprisinganexpressioncassetteencodinga 

transgene)ontheinitialday(TO)andafterfourdaysat37 0 C.ThesolutionsincludedDPBSwith 

sucrose(control),0.50ocarboxymethylcellulose(CMC)medium0.50ohydroxypropyl 
0 0 

methylcellulose(HPMC),0.2oHPMC,2ohydroxyethylcellulose(HES),and1~oCMClow.  
100351 FIG.7.GraphshowingthepercentageoffreeDNAobtainedforsolutionshaving 

differentviscosityvalues.PercentageoffreeDNAwasobtainedforsixsolutionscontaining 

AAV(e.g.,arecombinantadeno-associatedvirus(AAV)vectorcomprisinganexpression 

wereDPBSwithsucrose(control),0.50~carboxymethylcellulose(CMC)medium 50o 

hydroxypropylmethylcellulose(HPMC),0,20oHPMC,20ohydroxyethylcellulose(HES),or1~o 

CMClow.  

100361 FIG.8.GraphshowingDLSthermalramping(DLS-melt)obtainedforsolutions 

havingdifferentviscosityvalues.ThesolutionsincludedDPBSwithsucrose(control), 0 

carboxymethylcellulose(CMC)medium ohydroxypropylmethylcellulose(HPMC),0,200 

HPMC,20~hydroxyethylcellulose(HES),and1~oCMClow.  

100371 FIG.9.Graphshowingdifferentialscanningfluorimetrythermalrampdatafor 

solutionshavingdifferentviscosityvalues.Fromtoptobottom(S-OCOVto5-OC12),the 

solutionsincludedDPBSwithsucrose(control), 0carboxymethylcellulosemedium(CMC), 

29 

cassetteencodingatransgene)ontheinitialday(TO)andafterfourdaysat37 0 C.Thesolutions
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0.50~hydroxypropylmethylcellulose(J4PMC)0.20~J9J~MC20ohydroxyethylcellulose(HES), 

and10oCMClow150opoloxamer407,and0.50ocarboxymethylcellulosehigh.Toppanel: 
S 

rawmeltingcurvesignal. Middlepanel:denvativeofdatatoidentifythepeak.Bottompanel: 

lightscatteringdatatoindicateeitheraggregationorgelformation.Anincreaseinlight 

scatteringduetoahazygelformationwasobservedatabout55 0 Cforthetwohypromellose 

formulations.Themeltingtemperatureonsetandmidpointsshownbyverticallinesinthetop 

panelandthepeakinthemiddlepanelweresimilarforalltheformulationsdemonstratingthat 

thecapsidshavesimilarthermalstabilityinthedifferentformulations.  

100381 FIG.10.Viscosity(Pas)versusshearratefor1~oCMChighviscositygrade 

formulationat20 0 C.  

100391 FIG.11.Jnjectionpressureintoanenucleatedporcineeyeversusconcentrationof 

preparationsofCMCmediumviscositygrade.  

100401 FIG.12.Jnjectionpressureintoanenucleatedporcineeyeversusconcentrationof 

preparationsofCMChighviscositygrade.  

100411 FIG.13.Examplepreparationofclinicaldrugproductwithautoclavesterilization.  

[0042J FIG.14.Jnjectionpressuremeasurementsfor1~ocarboxymethylcellulose 

formulationusingaClearsidedeviceanda30gaugeneedle(160~tmneedle).  

100431 FIG.15.DifferentialScanningFluorometryProfilesofControl(S-ODGN)and1~ 

carboxymethylcelluloseformulations(S-ODGR).  

100441 Providedhereinarepharmaceuticalcompositionscomprisingrecombinantadeno

associatedvirus(AAV)vectorcomprisinganexpressioncassetteencodingatransgenesuitable 

foradministrationtoasuprachoroidalspace(SCS)ofaneyeofasubject.Thesubjectcanbea 

subjectdiagnosedwithoneofmorediseasesdescribedinSection4.5. TheAAVvectorsare 

describedinSection4.4anddosagesofsuchvectorsaredescribedinSection4.3. Income 

embodimentspharmaceuticalcompositionsprovidedinSection4.1areformulatedsuchthat 

theyhaveoneormorefunctionalpropertiesdescribedinSection4.2.Incertainembodiments, 

thepharmaceuticalcompositionprovidedhereinhasvariousadvantagesforexampleincreased 

orslowerclearancetime(Section4.2.1);decreasedcircumferentialspread(Section4.2.2); 

increasedSCSthickness(Section4.2.3);decreasedvasodilationand/orvascularleakage(Section 

4.2.4);increasedAAVlevelandincreasedrateoftransductionatsiteofinjection(Section4.2.5); 

30 

4. DETAILEDDESCRIPTIONOFTHEINVENTION
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andincreasedconcentrationofthetransgeneafterthepharmaceuticalcompositionis 

administeredintheSCS.Withoutbeingboundbytheorythefunctionalpropertiescanbe 

achievedusinghighviscosityformulationsasdisclosedinSection4.1. Alsoprovidedhereinare 

assaysthatmaybeusedinrelatedstudies(Section4.6).  

4.1 FORMULATIONOFPHARMACEUTICALCOMPOSITION 

100451 Thedisclosureprovidesapharmaceuticalcompositionsuitableforsuprachoroidal 

administrationcomprisingarecombinantadeno-associatedvirus(AAV)vectorcomprisingan 

expressioncassetteencodingatransgene.Insomeembodimentsseveralpharmaceutical 

compositions(e.g.,liquidformulation)havingdifferentviscosityvaluesareusedtoadminister 

anAAVencodingatransgene.  

100461 Insomeembodimentsthepharmaceuticalcompositionismoreviscousthana 

comparablepharmaceuticalcomposition(areferencepharmaceuticalcomposition).Insome 

embodimentsthepharmaceuticalcompositionandthereferencepharmaceuticalcomposition 

comprisearecombinantadeno-associatedvirus(AAV)vectorcomprisinganexpressioncassette 

encodingatransgene.Insomeembodimentsthepharmaceuticalcompositionandthereference 

pharmaceuticalcompositionhavethesamevectorgenomeconcentration.Insomeembodiments 

thepharmaceuticalcompositionandareferencepharmaceuticalcompositionhavethesame 

amountofgenomecopies.Insomeembodimentsthepharmaceuticalcompositionhasa 

viscosityvaluethatishigherthantheviscosityofwater.Insomeembodimentsthe 

someembodimentsthepharmaceuticalcompositionhasaviscosityvaluethatishigherthanthe 

viscosityofasolutionnormallyusedforsubretinalinjection.Insomeembodimentsthe 

pharmaceuticalcompositionhasaviscosityvaluethatishigherthantheviscosityofPBSor 

dPBS.Insomeembodimentsthepharmaceuticalcompositionhasaviscosityvaluethatis 

higherthantheviscosityofHank'sBalancedSaltSolution(HB55).Insomeembodimentsthe 

referencepharmaceuticalcompositionhaslowerviscositythanthepharmaceuticalcomposition.  

Insomeembodimentsthereferencepharmaceuticalcompositionhasthesameorsimilar 

viscositythanthepharmaceuticalcomposition.Insomeembodimentsthereference 

pharmaceuticalcompositionisacontrolsolution(e.g.,PBSwaterorHBSS).Insome 

embodimentsthereferencepharmaceuticalcompositioncomprisessucrose.Insome 
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pharmaceuticalcompositionhasaviscosityvaluethatishigherthantheviscosityofacontrol.In
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embodimentsthereferencepharmaceuticalcompositionisapharmaceuticalcomposition 

commonlyusedforAAVsubretinalinjection.  

100471 Insomeembodimentsthepharmaceuticalcompositionischaracterizedbyan 

increase(largeincrease)inlowshearviscosity(e.g.,measuredatorlessthan15 oran 

extrapolatedzero-rateviscosityofupto10,000cP).Insomeembodimentsthepharmaceutical 

compositionischaracterizedbyanincrease(smallincrease)inhighshearviscosity(e.g.,defined 

asashearrateofabout1000/stoabout5000/sorextrapolatedto10,000/sor20,000/sofless 

thanabout500,400,300,200,100,90,80,70,60,50,40,30,20,or10cP).Insome 

embodimentstheviscosityofthepharmaceuticalcompositionisaboutatmostaboutoratleast 

about5cP,10cP,20cP,25cP,30cP,35cP,40cP,50cP,60cP,70cP,80cP,90cP,100cP 

llOcPl2OcP,125cPl3OcP,135cPl4OcPl5OcPl6OcPl7OcPl8OcPl9OcP,200cP, 

210cP,220cP,225cP,230cP,235cP,240cP,250cP,260cP,270cP,280cP,290cP,300cP, 

310cP,320cP,325cP,330cP,335cP,340cP,350cP,360cP,370cP,380cP,390cP,400cP, 

410cP,420cP,425cP,430cP,435cP,440cP,450cP,460cP,470cP,480cP,490cP,500cP, 

550cP,600cP,650cP,700cP,750cP,800cP,850cP,900cP,950cP,1000cP,1500cP,2000 

cP,2500cP,3000cP,3500cP,4000cP,4500cP,5000cPor10000cPasmeasuredatashear 

rateofatleastabout~,ooo~-1 
. Insomeembodimentstheshearrateisofatleastabout1,000s', 

2,000s',3000~-1 -1 -1 -1 -t 
, 4,000s, 5,000K',6,000K',7,000s, 8,000s, 9,000s, 10,000K1 ,15,000 

5~1~20,0005-1, -1 
or30,000s. Insomeembodimentstheviscosityofthepharmaceutical 

compositionisabout0.1cPtoabout2cPabout0.1cPtoaboutScpabout0.1cPtoabout10 

cPtoabout300cPabout20cPtoabout40cPabout15cPtoabout200cPabout15cPto 

about50cPabout20cPtoabout200cPabout20cPtoabout400cPabout30cPtoabout40 

cPabout30cPtoabout500cPabout30cPtoabout1000cPabout20cPtoabout1000cPas 

measuredatashearrateofatleastabout1,000s'(e.g.,10~fl~12000~t -1 -1 
, 10,0005 

or20,000s-1),Insomeembodimentstheviscosityofthepharmaceuticalcompositionisabout 

oratmostabout34cPasmeasuredatashearrateofabout5,000K14 Insomeembodimentsthe 

viscosityofthepharmaceuticalcompositionisaboutoratmostabout24cPasmeasuredator 

extrapolatedtoashearrateofabout10,000s-1. Insomeembodimentsthepharmaceutical 

compositionhasaviscosityofaboutoratmostabout365cPatashearrateofaboutormorethan 

about2,000s-1(e.g.,aboutorlessthanabout362cPatashearrateofaboutormorethanabout 
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cPabout0.1cPtoabout1.5cPabout5cPtoabout150cPabout5cPtoabout500cPabout5
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2,100st).ffisomeembodimentsthepharmaceuticalcompositionhasaviscosityofaboutorat 

mostabout35cPatashearrateofaboutormorethanabout10,000s-1(e.g.,aboutorlessthan 

about34cPatashearrateofabout16,000s1), Insomeembodimentssuprachoroidal 

administrationofthepharmaceuticalcompositionisathighshear(e.g.,shearrateofatleast 
about~,ooo~-1 -1 -1 

orfromabout2,000s toabout20,000s). Insomeembodimentsthe 

pharmaceuticalcompositionhasaviscosityofaboutorlessthanabout105cPatashearrateof 

atleastabout1,0005 (e.g.,about5,000~1),andoptionallyresultsinapressureofaboutorless 

thanabout43PSI.Insomeembodimentsthepharmaceuticalcompositionhasaviscosityof 

aboutorlessthanabout365cPatashearrateofatleastabout1,000s'(e.g.,about2,100s'), 

andoptionallyresultsinapressureofaboutorlessthanabout43PSI.Insomeembodimentsthe 

pharmaceuticalcompositionhasaviscosityofaboutorlessthanabout121cPatashearrateof 

atleastabout1,0005 (e.g.,about6,300s 1 ),andoptionallyresultsinapressureofaboutorless 

thanabout43PSI.Insomeembodimentsthepharmaceuticalcompositionhasaviscosityof 

aboutorlessthanabout35cPatashearrateofatleastabout~,ooo~-1(e.g.,about16,000s 1 ), 

andoptionallyresultsinapressureofaboutorlessthanabout43PSI.Insomeembodimentsthe 

pharmaceuticalcompositionhasaviscosityofaboutormorethanabout500cPatashearrateof 

atleastabout1s'.Insomeembodimentsthepharmaceuticalcompositionhasaviscosityof 

aboutoratleastabout1500cPatashearrateofatmostabout1s'~Insomeembodimentsthe 

pharmaceuticalcompositionhasaviscosityofaboutoratmostabout362cPatashearrateofat 

leastabout1000s~. Insomeembodimentsthepharmaceuticalcompositionhasaviscosityof 

. Income 

embodimentsthereferencepharmaceuticalcompositionhasaviscosityofabout0.5cPtoabout 

10cPatashearrateofatleastabout~s-1 
. Insomeembodimentsthereferencepharmaceutical 

compositionhasaviscosityofabout0.5cPtoabout10cPatashearrateofatleastabout1,000 
s-i.Insomeembodimentsthereferencepharmaceuticalcompositionisnotshearthinningoris 

slightlyshearthinning.Insomeembodimentsthepharmaceuticalcompositionisshearthinning.  

100481 Insomeembodimentsthepharmaceuticalcompositionhasviscosityofaboutatleast 

aboutoratmostabout2cP,3cP,4cP,5cP,10cP,15cP,20cP,25cP,30cP,35cP,40cP,45 

cP,50cP,60cP,70cP,80cP,90cP,100cP,150cP,200cP,250cP,300cP,350cP,400cP, 

450cP,500cP,550cP,600cP,650cP,700cP,800cP,900cP,1000cP,1,500cP,2,000cP, 

3,000cP,4,000cP,5,000cP,6,000cP,7,000cP,8,000c,9,000cP,10,000cP,12,000cPor 
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betweenabout0.1cPtoabout400cPatashearrateofatleastabout1,000s-1
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15,000cPe.g.,atzero,0.001,0.01,0.1or1Ktshearrateoratashearrateofaboutoratmost 
about~K1 -1 -1 

. Insomeembodimentstheshearrateisaboutorlessthanabout100K"50s, 10s 
1s-~, 0,15-1 0.01s-1 1 -1 

0.001s~, or0.00015 . Insomeembodimentstheviscosityofthe 

pharmaceuticalcompositionorthereferencepharmaceuticalcompositionisanyviscosity 

disclosedhereinatashearrateofe.g.,aboutorlessthanabout~oo~-1 so~-', 10~-', 1~-' 0.01~ 
1 -1 -1 

, or0.00015 . Insomeembodimentsthepharmaceuticalcompositionorthe 
referencepharmaceuticalcompositionundergoesshearthinningduringinjection.  

[0049J Insomeembodimentsthereferencepharmaceuticalcompositionhasaviscosityof 

aboutoratmostabout0.1cP,0.2cP,0.3cP,0.4cP,0.5cP,0.6cP,0.7cP,0.8cP,0.9cP,1cP 

1.lcP,1.2cP,1.3cP,1.4cP,1.5cP,1.6cP,1.7cP,1.ScP,1.9cP,2cP,2.lcP,2.2cP,2.3cP 

2.4cP,2.5cP,2.6cP,2.7cP,2.ScP,2.9cP,3cP,3.lcP,3.2cP,3.3cP,3.4cP,3.5cP,3.6cP 

3.7cP,3.8cP,3.9cP,4cP,4.1cP,4.2cP,4.3cP,4.4cP,4.5cP,4.6cP,4.7cP,4.8cP,4.9cP 

or5cPasmeasuredatashearrateofatleastabout1000s-1. Insomeembodimentsthe 

referencepharmaceuticalcompositionhasaviscosityofaboutoratmostabout0.1cP,0.2cP, 

0.3cP,0.4cP,0.5cP,0.6cP,0.7cP,0.8cP,0.9cP,1cP,1.1cP,1.2cP,1.3cP,1.4cP,1.5cP 

1.6cP,1.7cP,1.ScP,1.9cP,2cP,2.1cP,2.2cP,2.3cP,2.4cP,2.5cP,2.6cP,2.7cP,2.ScP 

2.9cP,3cP,3.lcP,3.2cP,3.3cP,3.4cP,3.5cP,3.6cP,3.7cP,3.8cP,3.9cP,4cP,4.1cP,4.2 

cP,4.3cP,4.4cP,4.5cP,4.6cP,4.7cP,4.8cP,4.9cPor5cPasmeasuredatashearrateofat 

mostabout~K1 

100501 Insomeembodimentsthepharmaceuticalcomposition(e.g.,liquidformulation)has 

shearviscositythatisaboutoratleastabout5cPaboutoratleastabout10cPaboutoratleast 

about15cPaboutoratleastabout20cPaboutoratleastabout25cPaboutoratleastabout30 

cPaboutoratleastabout35cPaboutoratleastabout40cPaboutoratleastabout45cP, 

aboutoratleastabout50cPaboutoratleastabout60cPaboutoratleastabout70cPaboutor 

atleastabout80cPaboutoratleastabout90cP,100cPaboutoratleastabout115cPaboutor 

atleastabout120cPaboutoratleastabout125cPaboutoratleastabout130cPaboutorat 

leastabout135cPaboutoratleastabout140cPaboutoratleastabout145cPaboutoratleast 

about150cPaboutoratleastabout160cPaboutoratleastabout170cPaboutoratleast 

about180cPaboutoratleastabout190cPaboutoratleastabout200cPaboutoratleast 

about300cPaboutoratleastabout400cPaboutoratleastabout500cPaboutoratleast 
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aviscosity(lowshearviscositye.g.,aboutoratmostabout~K1orextrapolatedzero-rate)or
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about600cPaboutoratleastabout700cPaboutoratleastabout800cPaboutoratleast 

about900cPaboutoratleastabout1000cPaboutoratleastabout1500ePaboutoratleast 

about2000cPaboutoratleastabout2500cPaboutoratleastabout3000cPaboutoratleast 

about3500ePaboutoratleastabout4000ePaboutoratleastabout4500ePaboutoratleast 

about5000cPaboutoratleastabout5500cPaboutoratleastabout6000cPaboutoratleast 

about6500cPaboutoratleastabout7000cPaboutoratleastabout7500cPaboutoratleast 

about8000cPaboutoratleastabout9000cPaboutoratleastabout10000cPaboutoratleast 

about1x1 cPaboutoratleastabout3x1o 3 ePaboutoratleastabout1x10~cPaboutorat 

leastabout3>iO~cPaboutoratleastaboutPlO 5 cPaboutoratleastabout1.7x1O~cPabout 

oratleastabout3x~o~cPaboutoratleastabout1x~06cPaboutoratleastabout3x~06cP 

aboutoratleastabout1x1O'7cPaboutoratleastabout3x10'7cPaboutoratleastabout1x1o 8 

ePoraboutoratleastabout 3 xlOSeP(e.g.,asmeasuredatashearrateofatmostabout1K').In 

someembodimentstheviscosityisbetweenabout25cPtoabout1x106cPbetweenabout25 

cPtoabout1xio 4 cPbetweenabout25cPtoabout5,000cPbetweenabout25cPtoabout1x 

io3 cPbetweenabout100cPtoabout1x106ePbetweenabout100cPtoabout1xio 4 eP 

betweenabout100ePtoabout5,000cPbetweenabout100ePtoabout1xliPcP.Insome 

embodimentstheviscosityisbetweenabout25cPtoabout3x106cPbetweenabout10cPto 

about3x108 cPbetweenabout50ePtoabout5000cPbetweenabout10cPtoabout15000cP, 

betweenabout25cPtoabout1500cPbetweenabout50cPtoabout1500cPbetweenabout25 

ePtoabout3x1o4 eP.Insomeembodimentsthepharmaceuticalcompositionhasaviscosity 

310 ScPatleastbetweenabout50cPtoabout5000cPatleastbetweenabout10cPtoabout 

15000cPatleastbetweenabout25cPtoabout1500cPatleastbetweenabout50cPtoabout 

1500cPoratleastbetweenabout25cPtoabout3x1o 4 cP.Insomeembodimentsa 

comparablepharmaceuticalcompositionorareferencepharmaceuticalcompositionoracontrol 

hasaviscosityofaboutoratmostabout0.1cPaboutoratmostabout0.2cPaboutoratmost 

about0,3cPaboutoratmostabout0.4cPaboutoratmostabout0.5cPaboutoratmostabout 

0.6cPaboutoratmostabout0.7cPaboutoratmostabout0.8cPaboutoratmostabout0.9 

cPaboutoratmostabout1cPaboutoratmostabout1. 1cPaboutoratmostabout1.2cP 

aboutoratmostabout1.3cPaboutoratmostabout1.4cPaboutoratmostabout1.5cPabout 

oratmostabout1.6cPaboutoratmostabout1.7cPaboutoratmostabout1.8cPaboutorat 
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mostabout1.9cPaboutoratmostabout2cPaboutoratmostabout3cPaboutoratmost 

about4ePaboutoratmostabout5cPaboutoratmostabout6cPaboutoratmostabout7eP, 

aboutoratmostabout8cPaboutoratmostabout9cPaboutoratmostabout10cPaboutor 

atmostabout15ePaboutoratmostabout20ePaboutoratmostabout25ePaboutoratmost 

about30ePaboutoratmostabout35cPaboutoratmostabout40ePaboutoratmostabout 

45cPaboutoratmostabout50cPaboutoratmostabout55cPaboutoratmostabout60cP, 

aboutoratmostabout65ePaboutoratmostabout70cPaboutoratmostabout75ePabout 

oratmostabout80cPaboutoratmostabout85ePaboutoratmostabout90cPaboutorat 

mostabout95cPaboutoratmostabout100cPaboutoratmostabout200cPaboutoratmost 

about300cPaboutoratmostabout400ePoraboutoratmostabout500cP(e.g.,asmeasured 

atashearrateofatmostabout1s1), J~someembodimentsacomparablepharmaceutical 

compositionorareferencepharmaceuticalcompositionoracontrolhasaviscosityofaboutor 

atmostaboutO.1cPO.2cP,0.3cPO.4cPO.5cP,1cP,1.3cP,1.5cP,2cP,3cP,5cPorlOcP 

(e.g.,atashearrateofatleastabout1000s1), Insomeembodimentsacomparable 

pharmaceuticalcompositionorareferencepharmaceuticalcompositionoracontrolhasa 

viscosityofaboutoratmostabout2cP(e.g.,atashearrateofatleastabout1000s1). Income 

embodimentsacomparablepharmaceuticalcompositionorareferencepharmaceutical 

compositionoracontrolhasaviscosityofaboutoratmostabout1.5cP(e.g.,atashearrateof 

atleastabout1000s-1), Insomeembodimentsacomparablepharmaceuticalcompositionora 

referencepharmaceuticalcompositionoracontrolhasaviscosityofabout1.3cP(e.g.,ata 

compositionorareferencepharmaceuticalcompositionoracontrolhasaviscosityofbetween 

about0.1cPtoabout3cPabout0.1cPtoabout2cP,0.1cPtoabout1.5cP,0.1cPtoabout5 

cP,1cPtoabout20cPbetweenabout1cPtoabout24cPbetweenabout1cPtoabout25cP 

betweenabout1cPtoabout10cPbetweenabout1cPtoabout50cPbetweenabout1cPto 

about100cPbetweenabout5cPtoabout50cPbetweenabout1cPtoabout5cPorbetween 

about1cPtoabout200cP.Insomeembodimentsareferencepharmaceuticalcompositionhas 

aviscosityofabout1cPorlessthanabout1cP(e.g.,atashearrateofatmostabout~s-1). In 

someembodimentsareferencepharmaceuticalcompositionhasaviscosityoflessthanabout1 

cP(e.g.,atashearrateofatleastabout1000K').Becauseviscositydependsonshearratethe 

"lowshearorzero-rateviscosity"ofthepharmaceuticalcomposition(e.g.,liquidformulation)is 
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shearrateofatmostabout1~1). Insomeembodimentsacomparablepharmaceutical



WO20221076549 PCT/IJS2021/053759 

theviscosityatanypointbetweenashearrateof0.01K1to1K'.Insomeembodimentsthe 

unitforviscositycanbedefinedascPormPas.InsomecasescPandmPasareused 

interchangeably.  

100511 Insomeembodimentstheviscosity(orshearviscosityatzeroor1K')ofthe 

pharmaceuticalcomposition(e.g.,liquidformulation)isatleastabout10cPoratleastabout 

100cPoratleastabout1000cPoratleastabout10,000cPoratleastabout70,000cPorupto 

about200,000ePoruptoabout250,000cPoruptoabout300,000cPormore.Insome 

embodimentsashearrateisashearrateof0.1/second.Insomeembodimentsaformulationis 

characterizedbyazeroshearviscosityofatleast300,000mPas.Insomeembodimentsthe 

pharmaceuticalcompositionischaracterizedbyaviscosityofnotmorethanabout400mPasat 

1000K1shearrate.Insomeembodimentsapharmaceuticalcompositioncanhaveaviscosityof 

betweenabout130,000ePandabout300,000ePatashearrateofabout0.1/secondatabout250 

C.Insomeembodimentsaviscosityatzeroor1s~isatleastabout2,3,5,10,or20(ormore 

than20)timeslessthantheviscosityatashearrateofatleast~ooo-1(e.g.,1,000s'~,2,000s-1 

5,0005 -t 10,0005 Of20,0005 -t) someembodimentsaviscosityat100K'S atleastabout 

2,3,5,10oreven20ormoretimeslessthanatashearrateof5stInsomeembodimentsthe 

stressatwhichshear-thinningstartsisknownasayieldstress.Insomeembodimentsacertain 

shearstress(force)isrequiredbeforethepharmaceuticalcompositionstartstoflowreadily.This 

criticalshearstressisoftencalledtheyieldstress.Theyieldstresscanbedeterminedfroma 

steadystateflowcurvemeasuredwithastresscontrolledrheometer.Whentheviscosityis 

exceedingthecriticalshearstress.Insomeembodimentstheyieldstressisaboutatleastabout, 

oratmostabout0.0001Pa,0.0005Pa,0.001Pa,0.005Pa,0.01Pa,0.05Pa,0.1Pa,0.5Pa,1Pa, 

2Pa,3Pa,5Pa,10Pa,15Pa,20Pa,25Pa,30Pa,35Pa,40Pa,45Pa,50Pa,55Pa,60Pa,65 

Pa,70Pa,75Pa,80Pa,85Pa,90Pa,100Pa,110Pa,120Pa,130Pa,140Pa,150Pa,200Pa, 

250Pa,300Pa,350Pa,400PA,450Pa,500Paormorethan500Pa.  

100521 Insomeembodimentsarelativelyhighviscositypharmaceuticalcomposition 

remainsintheSCS(orintheeye)foralongerperiodoftimeafterinjection(measuredat 

differenttimepoints)ascomparedtolowviscosityformulationsorformulationshavinglower 

viscosity.Insomeembodimentsahigherviscositypharmaceuticalcompositionexpandsthe 
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SeSorthethicknessatthesiteofinjection(e.g.,ascomparedtolowviscosityformulationsor 
formulationshavinglowerviscosity)(seeSection4.2.3).  

100531 Insomeembodimentsthepharmaceuticalcomposition(e.g.,liquidformulation)has 

aviscositysufficienttoexpandatleastaportionofthesiteofinjection(e.g.SCS)toathickness 

ofatleast500~morabout500jimtoabout3mmforatleasttwohoursafteradministration.In 

someembodimentstheviscosityofthepharmaceuticalcomposition(e.g.,liquidformulation)is 

sufficienttoexpandthesiteofinjection(e.g.SCS)toathicknessofabout750p~mtoabout2.8 

mmabout750jimtoabout2.5mmabout750jimtoabout2mmorabout1mmtoabout2 

mm.Insomeembodimentstheviscosityofthepharmaceuticalcomposition(e.g.,liquid 

formulation)issufficienttoexpandthesiteofinjection(e.g.SCS)toathicknessofabout500 

~mtoabout3.0mmforatleasttwohoursatleastthreehoursatleastfourhoursatleastfive 

hoursatleastsixhoursatleastsevenhoursatleasteighthoursatleasttenhoursatleast 

twelvehoursatleasteighteenhoursatleasttwenty-fourhoursatleasttwodaysatleastthree 

daysatleastfivedaysatleasttendaysatleasttwenty-onedaysatleastonemonthatleastsix 

weeksatleasttwomonthsatleastthreemonthsatleast4monthsatleast5monthsatleast6 

monthsatleast9monthsatleastoneyearatleastthreeyearsoratleastfiveyearsafterthe 

administration.Insomeembodimentstheviscosityofthepharmaceuticalcomposition(e.g., 

liquidformulation)issufficienttoexpandthesiteofinjection(e.g.SCS)toathicknessofabout 

1mmtoabout3mmforatleasttwohoursatleastthreehoursatleastfourhoursatleastfive 

hoursatleastsixhoursatleastsevenhoursatleasteighthoursatleasttenhoursatleast 

embodimentstheviscosityofthepharmaceuticalcomposition(e.g.,liquidformulation)is 

sufficienttoexpandthesiteofinjection(e.g.SCS)toathicknessofabout1mmtoabout2mm 

foratleasttwohoursatleastthreehoursatleastfourhoursatleastfivehoursatleastsix 

hoursatleastsevenhoursatleasteighthoursatleasttenhoursatleasttwelvehoursatleast 

eighteenhoursatleasttwenty-fourhoursatleasttwodaysatleastthreedaysatleastfivedays, 

atleasttendaysatleasttwenty-onedaysatleastonemonthatleastsixweeksatleasttwo 

monthsatleastthreemonthsatleast4monthsatleast5monthsatleast6monthsatleast9 

monthsatleastoneyearatleastthreeyearsoratleastfiveyearsaftertheadministration.In 

someembodimentstheviscosityofthepharmaceuticalcomposition(e.g.,liquidformulation)is 

sufficienttoexpandthesiteofinjection(e.g.SCS)toathicknessofabout2mmtoabout3mm 
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foratleasttwohoursatleastthreehoursatleastfourhoursatleastfivehoursatleastsix 

hoursatleastsevenhoursatleasteighthoursatleasttenhoursatleasttwelvehoursatleast 

eighteenhoursatleasttwenty-fourhoursatleasttwodaysatleastthreedaysatleastfivedays, 

atleasttendaysatleasttwenty-onedaysatleastonemonthatleastsixweeksatleasttwo 

monthsatleastthreemonthsatleast4monthsatleast5monthsatleast6monthsatleast9 

monthsatleastoneyearatleastthreeyearsoratleastfiveyearsaftertheadministration.In 

someembodimentstheviscosityofthepharmaceuticalcomposition(e.g.,liquidformulation)is 

sufficienttoexpandthesiteofinjection(e.g.SCS)toathicknessofabout750p~mtoabout2.8 

mmabout750kmtoabout2.5mmabout750kmtoabout2mmorabout1mmtoabout2mm 

foranindefinite penod.Anindefiniteperiodmaybeachieveddueatleastinparttothe 

stabilityofthepharmaceuticalcomposition(e.g.,liquidformulation)inthesiteofinjection(e.g.  

SCS).  

100541 Insomeembodimentsapharmaceuticalcomposition(e.g.,liquidformulation)having 

aviscositysufficienttoexpandthesiteofinjection(e.g.SCS)toathicknessofatleast500~tm, 

orabout500~tmtoabout3mmhasaviscositygreaterthantheviscosityofwater(i.e.,about1 

cP).Insomeembodimentsapharmaceuticalcomposition(e.g.,liquidformulation)hasa 

viscositysufficienttoexpandthesiteofinjection(e.g.SCS)toathicknessofatleastabout50 

~m,100jim,200pm,300~m,400p~m,500pm,600~m,700~m,800jim,900jim,1000~m,1 

mm,1.5mm,2mm,2.5mm,3mm,3.5mm,4mm,4.5mm,5mm,5.5mm,6mm,6.5mm,7 

mm,7.5mm,8mm,8.5mm,9mm9.5mm10mmorlargerthan10mm.Insome 

siteofinjectiontoathicknessofatmostabout1nm5nm,10nm25nm50nm100nm,200 

nm,300nm400nmSOOnm,600nm700nm800nm,900nm1p~m,5jim,10p~m,15jim,20 

~m,25pm,30~m,35jim,40~m,50jim,100jim,200~m,300pm,400pm,500~m,600pm, 

700pm,800jim,900jim,1000jim,1mm1.5mm,2mm,2.5mm3mm3.5mm,4mm4.5 

mm,5mm,5.5mm,6mm,6.5mm,7mm,7.5mm,8mm,8.5mm,9mm,9.5mmor10mm.  

100551 Insomeembodimentsthepharmaceuticalcomposition(e.g.,liquidformulation) 

havingaviscositysufficienttoexpandthesiteofinjection(e.g.SCS)toathicknessofatleast 

500jimorabout500jimtoabout3mmincludesapolysaccharide.See, e.g.,polysaccharides 

describedinSection4.1.1.  
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100561 Alsoprovidedhereinaremethodsoftreatingadisease(e.g.,anoculardisease) 

describedinSection4.5usingthepharmaceuticalcompositionsdisclosedherein.Insome 

embodimentsamethodoftreatinganoculardiseaseincludesadministeringaneffectiveamount 

ofthepharmaceuticalcomposition(e.g.,recombinantadeno-associatedvirus(AAV)vector 

comprisinganexpressioncassetteencodingatransgene)toasubject(e.g.,human).Insome 

embodimentsthepharmaceuticalcompositionisadministeredinthesuprachoroidalspace(SCS) 

ofaneyeofthesubject.Insomeembodimentstheeffectiveamountofthepharmaceutical 

compositionsufficienttoelicitatherapeuticresponsewhenadministeredtotheSCSislessthan 

theeffectiveamountofthepharmaceuticalcompositionsufficienttoelicitatherapeuticresponse 

whenadministeredsubretinally.Insomeembodimentstheeffectiveamountofthe 

pharmaceuticalcompositionsufficienttoelicitatherapeuticresponsewhenadministeredtothe 

ScSislessthantheeffectiveamountofthepharmaceuticalcompositionsufficienttoelicita 

therapeuticresponsewhenadministeredintravitreously.Insomeembodimentsthe 

pharmaceuticalcompositionhasthesamevectorgenomeconcentrationwhenadministeredtothe 

ScSaswhenadministeredviasubretinaladministrationorviaintravitreousadministration.In 

someembodimentsthepharmaceuticalcompositionhasthesameamountofgenomecopies 

whenadministeredtotheSCSaswhenadministeredviasubretinaladministrationorvia 

intravitreousadministration.Insomeembodimentstheeffectiveamountofthepharmaceutical 

compositionsufficienttoelicitatherapeuticresponseinasubjectislowerascomparedtothe 

effectiveamountofareferencepharmaceuticalcompositionsufficienttoelicitatherapeutic 

amountofthepharmaceuticalcompositionsufficienttoelicitatherapeuticresponsewhen 

administeredtotheSCSislessthantheeffectiveamountofareferencepharmaceutical 

compositionsufficienttoelicitatherapeuticresponsewhenadministeredsubretinally.Insome 

embodimentstheeffectiveamountofthepharmaceuticalcompositionsufficienttoelicita 

therapeuticresponsewhenadministeredtotheSCSislessthantheeffectiveamountofa 

referencepharmaceuticalcompositionsufficienttoelicitatherapeuticresponsewhen 

administeredintravitreously.Insomeembodimentsthepharmaceuticalcompositionandthe 

referencepharmaceuticalcompositionhavethesamevectorgenomeconcentration.Insome 

embodimentsthepharmaceuticalcompositionandthereferencepharmaceuticalcomposition 

havethesameamountofgenomecopies.Insomeembodimentsthepharmaceutical 
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compositionhasaviscositythatishigherthantheviscosityofthereferencepharmaceutical 

composition.  

100571 Insomeembodimentsthepharmaceuticalcompositionissubstantiallylocalizednear 

theinsertionsite(seeSection4.2.1andSection4.2.2).Insomeembodimentsthe 

pharmaceuticalcompositionresultsinahigherleveloftransgeneexpression(concentration) 

whenthepharmaceuticalcompositionisadministeredintheSCSascomparedtowhenthe 

pharmaceuticalcompositionisadministeredsubretinallyorintravitreously(seeSection4.2.6).  

Insomeembodimentsthepharmaceuticalcompositionresultsinahigherleveloftransgene 

expression(concentration)whenthepharmaceuticalcompositionisadministeredintheSCSas 

comparedtowhenareferencepharmaceuticalcompositionisadministeredsubretinally, 

intravitreouslyorintheSCS(seeSection4.2.6).Insomeembodimentsthepharmaceutical 

compositionresultsinahigherlevelofAAVwhenthepharmaceuticalcompositionis 

administeredintheSCSascomparedtowhenthepharmaceuticalcompositionisadministered 

subretinallyorintravitreously(seeSection4.2.5).Insomeembodimentsthepharmaceutical 

compositionresultsinahigherlevelofAAVwhenthepharmaceuticalcompositionis 

administeredintheSCSascomparedtowhenareferencepharmaceuticalcompositionis 

administeredsubretinallyintravitreouslyorintheSCS(seeSection4.2.5).Insome 

embodimentsthepharmaceuticalcompositionresultsinahigherrateoftransduction(orrateof 

infection)atasiteofinjectionwhenthepharmaceuticalcompositionisadministeredintheSCS 

ascomparedtowhenthepharmaceuticalcompositionisadministeredsubretinallyor 

resultsinahigherrateoftransduction(orrateofinfection)atasiteofinjectionwhenthe 

pharmaceuticalcompositionisadministeredintheSCSascomparedtowhenareference 

pharmaceuticalcompositionisadministeredsubretinallyintravitreouslyorintheSCS(see 

Section4.2.5).Insomeembodimentsthepharmaceuticalcompositionresultsinreduced 

vasodilationand/orvascularleakagewhenthepharmaceuticalcompositionisadministeredinthe 

SCSascomparedtowhenthepharmaceuticalcompositionisadministeredsubretinallyor 

intravitreously(seeSection4.2.4).Insomeembodimentsthepharmaceuticalcomposition 

resultsinreducedvasodilationand/orvascularleakagewhenthepharmaceuticalcompositionis 

administeredintheSCSascomparedtowhenareferencepharmaceuticalcompositionis 

administeredsubretinallyintravitreouslyorintheSCS(seeSection4,2.4).Insome 
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embodimentsthereferencepharmaceuticalcompositionincludestherecombinantadeno

associatedvirus(AAV)vectorcomprisingtheexpressioncassetteencodingthetransgene.In 

someembodimentsthepharmaceuticalcompositionhashigherviscositythanthereference 

pharmaceuticalcomposition.Insomeembodimentsthepharmaceuticalcompositionandthe 

referencepharmaceuticalcompositionhavethesamevectorgenomeconcentration.Insome 

embodimentsthepharmaceuticalcompositionandthereferencepharmaceuticalcomposition 

havethesameamountofgenomecopies.  

4.1.1 Manipulationofviscosity 

100581 Insomeembodimentsaviscosity-inducingcomponentispresentinanamountto 

increasetheviscosityofthepharmaceuticalcomposition(e.g.,liquidformulation).Insome 
e 

embodimentsincreasingtheviscosityoftheformulationtovalueswellinexcessoftheviscosity 
ofwaterforexampleatleastabout100cPatashearrateof0.1/secondto1/secondresultsin 

formulationsthatarehighlyeffectiveforplacemente.g.,injectionintotheSCSofaneyeofa 

subject.Insomeembodimentstherelativelyhighviscosityoftheformulationenhancesthe 

abilityofsuchformulationstomaintainthetherapeuticcomponent(e.g.,AAVcomprisingan 

expressioncassettecomprisingatransgene)insubstantiallyuniformsuspensioninthe 

formulationforprolongedperiodsoftimeandcanalsoaidinthestoragestabilityofthe 

formulation.  

100591 Insomeembodimentsalowviscositypharmaceuticalcomposition(e.g.,liquid 

pharmaceuticalcomposition(e.g.,liquidformulation)havingmediumviscosityisusedto 

administeranAAVencodingatransgene.Insomeembodimentsahighviscosity 

pharmaceuticalcomposition(e.g.,liquidformulation)isusedtoadministeranAAVencodinga 

transgene.Insomeembodimentsapharmaceuticalcomposition(e.g.,liquidformulation) 

havingahigherviscosityascomparedtoacontrolsolutionorascomparedtoPBSoras 

comparedtoacommonlyusedpharmaceuticalcomposition(e.g.,liquidformulation)for 

subretinalinjectionisusedtoadministeranAAVencodingatransgene.Non-limitingexamples 

ofsolutionsthathavelowviscosityandthatcanbeusedinapharmaceuticalcompositionofthe 

presentdisclosureincludeasolutioncontainingsucrose(e.g.,100mMNaCland40osucrose,60o 

sucroseor osucrose(viscosityofabout1.3cP)),PEG33SOdextran40kPEG12000,and/or 

carboxymethylcellulosesodiumsalt(viscosityof10-50cR20oH20,25 0 C).Non-limiting 
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examplesofsolutionsthathavemediumviscosityandthatcanbeusedinapharmaceutical 

compositionofthepresentdisclosureincludecarboxymethylcellulosesodiumsalt(20o 400

800cP),polyvinylalcohol26 88(40o 25cP)(i.e.Mowiol®),and/orhydroxyethylcellulose 

(viscosityof100cPNF) 9 e., hetastarch).Non-limitingexamplesofsolutionsthathavehighor 

veryhighviscosityandthatcanbeusedinapharmaceuticalcompositionofthepresent 

disclosureincludecarboxymethylcellulosesodiumsalt(highviscosityof1500-3000cP)(1~o 

H2 0,250 C),hydroxypropylmethylcellulose(hypromellose)(highviscosityof4000mPasType 

2910),and/orpolyvinylpyrrolidone(povidoneK-90)(M.W. 360,000K-90veryhigh 

viscosity).  

[0060J Insomeembodimentsthepharmaceuticalcomposition(e.g.,liquidformulation) 

comprisesapolysaccharide.Insomeembodimentsthepharmaceuticalcomposition(e.g.,liquid 

formulation)comprisescarboxymethylcellulosesodiumsalt.Insomeembodimentsthe 

pharmaceuticalcomposition(e. g. , liquidformulation)comprisescarboxymethylcellulose 

sodiumsalt(viscosityof10-50cP~20oItO,25 0 C).Insomeembodimentsthepharmaceutical 

composition(e.g.,liquidformulation)comprisescarboxymethylcellulosesodiumsalt(20o

400-800cP).Insomeembodimentsthepharmaceuticalcomposition(e.g.,liquidformulation) 

compriseshydroxyethylcellulose(viscosityof100cPNF)(i.e.,hetastarch).Insome 

embodimentsthepharmaceuticalcomposition(e.g. , liquidformulation)comprises 

carboxymethylcellulosesodiumsalt(highviscosityof1500-3000cP)(10oZELO,25 0 C).Insome 

hydroxypropylmethylcellulose(hypromellose)(highviscosityof4000mPasType2910).  

100611 Insomeembodimentsthepharmaceuticalcomposition(e.g.,liquidformulation) 

includesapolysaccharideataconcentrationofabout0.20otoabout50~obyweightbasedonthe 

weightofthepharmaceuticalcomposition(e.g.,liquidformulation).Insomeembodimentsthe 

pharmaceuticalcomposition(e.g.,liquidformulation)includesapolysaccharideata 

concentrationofabout0.50otoabout20obyweightbasedontheweightofthepharmaceutical 

composition(e.g.,liquidformulation).Insomeembodimentsthepharmaceuticalcomposition 

(e.g.,liquidformulation)includesapolysaccharideataconcentrationofabout0.20otoabout 
40~0byweightbasedontheweightofthepharmaceuticalcomposition(e.g.,liquid 

formulation).Insomeembodimentsthepharmaceuticalcomposition(e.g.,liquidformulation) 

includesapolysaccharideataconcentrationofabout0.20otoabout300obyweightbasedonthe 
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weightofthepharmaceuticalcomposition(e.g.,liquidformulation).Insomeembodimentsthe 

pharmaceuticalcomposition(e.g.,liquidformulation)includesapolysaccharideata 

concentrationofabout0.20otoabout200obyweightbasedontheweightofthepharmaceutical 

composition(e.g.,liquidformulation).Insomeembodimentsthepharmaceuticalcomposition 

(e.g.,liquidformulation)includesapolysaccharideataconcentrationofabout0.20otoabout 
1000byweightbasedontheweightofthepharmaceuticalcomposition(e.g.,liquid 

formulation).Insomeembodimentsthepharmaceuticalcomposition(e.g.,liquidformulation) 

includesapolysaccharideataconcentrationofabout0.20otoabout50obyweightbasedonthe 

weightofthepharmaceuticalcomposition(e.g.,liquidformulation).Thepolysaccharidecanbe 

selectedfromanybiocompatiblepolysaccharidesuchascarboxymethylcellulosedextran 

hyaluronicacidchondroitinsulfateoracombinationthereofInsomeembodimentsa 

pharmaceuticalcomposition(e.g.,liquidformulation)thatexhibitsnon-Newtonianshear 

thinningbehaviorisdesirableastheviscosityislowerunderhighshearduringinfusionthrough 

aneedle.Thepharmaceuticalcomposition(e.g.,liquidformulation)canalsoincludeanadditive 

ataconcentrationsufficienttodrawaportionofoneormoreocularfluidsintothesiteof 

injection(e.g.SCS).Thedrawingofoneormoreocularfluidsintothesiteofinjection(e.g.  

SCS)mayassisttheexpansionofthesiteofinjection(e.g.SCS).Insomeembodimentstheone 

ormoreadditivesincludeapolysaccharide.Insomeembodimentstheviscosity-inducing 

componentispresentinanamountinarangeofabout0.50~orabout3.00otoabout5~oorabout 

100621 Insomeembodimentsviscosityinducingagents(e.g.viscositymodifiers)areusedto 

increasetheviscosityofthepharmaceuticalcomposition(e.g.,liquidformulation).Examplesof 

viscosity-inducingcomponentsincludebutarenotlimitedtohyaluronicacidcarbomers 

polyacrylicacidcellulosicderivativespolycarbophil, polyvinylpyrrolidonegelatm dextrin 

polysaccharidespolyacrylamidepolyvinylalcoholpolyvinylacetatederivativesthereofand 

mixturesthereof 

100631 Insomeembodimentsthepharmaceuticalcompositionincludesapolymeric 

component.Polymericcomponentincludesanypolymericmaterialusefulinabodyofa 

mammalwhetherderivedfromanaturalsourceorsynthetic.Examplesofpolymericmaterials 

thatcanbeusedintheformulationincludecarbohydratebasedpolymerssuchas 

methylcellulosecarboxymethylcellulosehydroxymethylcellulosehydroxypropylcellulose, 
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hydroxyethylcelluloseethylcellulosedextrincyclodextnnsalginatehyaluronicacidand 

chitosanproteinbasedpolymerssuchasgelatincollagenandglycolproteinsandhydroxyacid 

polyesterssuchasbioerodablepolylactide-coglycolide(PLGA),polylacticacid(PLA), 

polyglycolidepolyhydroxybutyricacidpolycaprolactonepolyvalerolactonepolyphosphazene, 

andpolyorthoesters.Polymerscanalsobecrosslinkedblendedorusedascopolymersinthe 

formulation.Otherpolymercarriersincludealbuminpolyanhydridespolyethyleneglycols 

polyvinylpolyhydroxyalkylmethacrylatespyrrolidoneandpolyvinylalcohol.  

[0064J Someexamplesofnon-erodiblepolymersthatcanbeusedinthepharmaceutical 

compositionincludesiliconepolycarbonatespolyvinylchloridespolyamidespolysulfones, 

polyvinylacetatespolyurethaneethylvinylacetatederivativesacrylicresinscrosslinked 

polyvinylalcoholandcrosslinkedpolyvinylpyrrolidonepolystyreneandcelluloseacetate 

derivatives.  

100651 Insomeembodimentsthemolecularweightoftheviscosity-inducingcomponentis 

inarangeuptoabout2millionDaltonssuchasofabout10,000Daltonsorlesstoabout2 

millionDaltonsormore.Insomeembodimentsthemolecularweightoftheviscosity-inducing 

componentisinarangeofabout100,000Daltonsorabout200,000Daltonstoabout1million 

Daltonsorabout1.5millionDaltons.Insomeembodimentsa S 

viscosity-inducingcomponentis 
apolymerichyaluronatecomponentforexampleametalhyaluronatecomponentsuchasalkali 

metalhyaluronatesalkalineearthmetalhyaluronatesandmixturesthereofsodiumhyaluronates 

componentisinarangeofabout50,000Daltonsorabout100,000Daltonstoabout1.3million 

Daltonsorabout2millionDaltons.  

4.1.2 Othercomponentsoftheformulation 

100661 Insomeembodimentsthedisclosureprovidesapharmaceuticalcomposition(e.g., 

liquidformulation)comprisingarecombinantadeno-associatedvirus(AAV)andatleastoneof 

potassiumphosphatemonobasicsodiumchloridesodiumphosphatedibasicanhydroussucrose 

andsurfactant.Insomeembodimentsthepharmaceuticalcomposition(e.g.,liquidformulation) 

doesnotcomprisesucrose.  

100671 Insomeembodimentsthedisclosureprovidesapharmaceuticalcomposition 

compnsingarecombinantadeno-associatedvirus(AAV)andatleastoneofanionicsalt 

excipientorbufferingagentsucroseandsurfactant.Insomeembodimentstheionicsalt 
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excipientorbufferingagentcanbeoneormorecomponentsfromthegroupconsistingof 

potassiumphosphatemonobasicpotassiumphosphatesodiumchloridesodiumphosphate 

dibasicanhydroussodiumphosphatehexahydratesodiumphosphatemonobasicmonohydrate, 

tromethaminetris(hydroxymethyl)aminomethanehydrochionde(Tns-HC1),aminoacid, 

histidinehistidinehydrochloride(histidine-HC1),sodiumsuccinatesodiumcitratesodium 

acetateand(4-(2-hydroxyethyl)-1-piperazineethanesulfonicacid)(HEPES),sodiumsulfate 

magnesiumsulfatemagnesiumchloride6-hydratecalciumsulfatepotassiumchloridecalcium 

chlorideandcalciumcitrate.Insomeembodimentsthesurfactantcanbeoneormore 

componentsfromthegroupconsistingofpoloxamer188,polysorbate20,andpolysorbate80.In 

someembodimentsthedisclosureprovidesapharmaceuticalcompositioncomprisinga 

recombinantadeno-associatedvirus(AAV)andoneormoreviscositymodifiers.Examplesof 

viscositymodifiersincludebutarenotlimitedtocarboxymethylcellulose(CMC)highviscosity 

gradeCMCmediumviscositygradeCMClowviscositygradehydroxypropylmethylcellulose 

(HIPMC),hydroxyethylcellulose(HES),andpoloxamer407.Insomeembodimentsthe 

disclosureprovidesapharmaceuticalcompositioncomprisingarecombinantadeno-associated 

virus(AAV)andoneormorepolysaccharidesincludingbutnotlimitedtoany S of 

celluloseorstarchsuchasCMCHPMCandflIES.Insomeembodimentsthedisclosure 

providesapharmaceuticalcompositioncomprising0.2to150ocarboxymethylcellulose(CMC) 

highviscositygradeCMChighviscositygradeCMCmediumviscositygradehydroxypropyl 

and/orpoloxamer407.Insomeembodimentsthedisclosureprovidesapharmaceutical 

compositioncomprising0.2to1 ocarboxymethylcellulose(CMC)highviscositygradeCMC 

highviscositygradeCMCmediumviscositygradehydroxypropylmethylcellulose(HPMC), 

HPMChydroxyethylcellulose(HES),orCMClowviscositygradeand150opoloxamer407.  

100681 Incertainembodimentsthepharmaceuticalcompositionhasanionicstrengthof 

about60mMtoabout115mM.Incertainembodimentsthepharmaceuticalcompositionhasan 

ionicstrengthofabout60mMtoabout100mM.Incertainembodimentsthepharmaceutical 

compositionhasanionicstrengthofabout65mMtoabout95mM.Incertainembodimentsthe 

pharmaceuticalcompositionhasanionicstrengthofabout70mMtoabout90mM.Incertain 

embodimentsthepharmaceuticalcompositionhasanionicstrengthofabout75mMtoabout85 

mM.  
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100691 Incertainembodimentsthepharmaceuticalcompositionhasanionicstrengthof 

about30mMtoabout100mM.Incertainembodimentsthepharmaceuticalcompositionhasan 

ionicstrengthofabout35mMtoabout95mM.Incertainembodimentsthepharmaceutical 

compositionhasanionicstrengthofabout40mMtoabout90mM.Incertainembodimentsthe 

pharmaceuticalcompositionhasanionicstrengthofabout45mMtoabout85mM.Incertain 

embodimentsthepharmaceuticalcompositionhasanionicstrengthofabout50mMtoabout80 

mM.Incertainembodimentsthepharmaceuticalcompositionhasanionicstrengthofabout55 

mMtoabout75mM.Incertainembodimentsthepharmaceuticalcompositionhasanionic 

strengthofabout60mMtoabout70mM.  

100701 Incertainembodimentsthepharmaceuticalcompositioncomprisespotassium 

chloride(e.g.,ataconcentrationof0,2gIL).Incertainembodimentsthepharmaceutical 

compositioncomprisespotassiumphosphatemonobasic(e.g.,ataconcentrationof0.2gIL).In 

certainembodimentsthepharmaceuticalcompositioncomprisessodiumchloride(e.g.,ata 

concentrationof5.84gIL).Incertainembodimentsthepharmaceuticalcompositioncomprises 

sodiumphosphatedibasicanhydrous(e.g.,ataconcentrationof1. 15g/L).Incertain 
S 

embodimentsthepharmaceuticalcompositioncompnsespotassiumchloridepotassium 
S 

phosphatemonobasicsodiumchlorideandsodiumphosphatedibasicanhydrous.  

100711 Insomeembodimentsthereferencepharmaceuticalcompositioncomprisesthesame 

componentsasthepharmaceuticalcomposition.Insomeembodimentsthereference 

pharmaceuticalcompositioncomprisesthesamecomponentsasthepharmaceuticalcomposition 

referencepharmaceuticalcompositioncomprisesthesamecomponentsasthepharmaceutical 

compositionwiththeexceptionofoneormorecomponentsthataffectorincreaseviscosityofa 

compositionorsolution.  

100721 Incertainembodimentsthepharmaceuticalcompositioncomprisessucroseata 

concentrationof30o(weight/volume,30gIL)to180o(weight/volume,180gilL).Incertain 
S 

embodimentsthepharmaceuticalcompositioncompnsessucroseataconcentrationof40 
(weight/volume,40gil).  

100731 Incertainembodimentsthepharmaceuticalcompositioncomprisespoloxamer188 

ataconcentrationof0.001~o(weight/volume,0.01gil).Incertainembodimentsthe 

pharmaceuticalcompositioncomprisespoloxamer188ataconcentrationof0.0005~ 
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(weight/volume,0.005gIL)to Y'o(weight/volume,0.5g,/L).Incertainembodimentsthe 
0 

pharmaceuticalcompositioncomprisespoloxamer188ataconcentrationof0.001 

(weight/volume,0.01giL).Incertainembodimentsthepharmaceuticalcompositioncomprises 
0 

polysorbate20ataconcentrationof o(weight/volume,0.05gil)to0.05o 
(weight/volume,0.5g/L).Incertainembodimentsthepharmaceuticalcompositioncomprises 

0 

polysorbate80ataconcentrationof o(weight/volume,0.05g/L)to0.05o 
(weight/volume,0.5gI).  

[0074J IncertainembodimentsthepHofthepharmaceuticalcompositionisabout7.4.In 

certainembodimentsthepHofthepharmaceuticalcompositionisabout6.0to9.0.Incertain 

embodimentsthepHofthepharmaceuticalcompositionis7.4.IncertainembodimentsthepH 

ofthepharmaceuticalcompositionis6.0to9.0.  

100751 Incertainembodimentsthepharmaceuticalcompositionisinahydrophobically

coatedglassvial.IncertainembodimentsthepharmaceuticalcompositionisinaCycloOlefin 

Polymer(COP)vial.IncertainembodimentsthepharmaceuticalcompositionisinaDaikyo 

CrystalZenith®(CZ)vial.Incertainembodimentsthepharmaceuticalcompositionisina 

TopLyocoatedvial.  

100761 Incertainembodimentsdisclosedhereinisapharmaceuticalcompositioncomprising 

arecombinantAAVandatleastoneof(a)potassiumchlorideataconcentrationof0.2g/L,(b) 

potassiumphosphatemonobasicataconcentrationof0.2g/L,(c)sodiumchlorideata 

concentrationof5. 84g/L,(d)sodiumphosphatedibasicanhydrousataconcentrationof1.15 

concentrationof0.001~oweight/volume(0.01g/L),and(g)waterandwhereintherecombinant 

AAVisAAV8.Insomeembodimentsthepharmaceuticalcompositiondoesnotcomprise 

sucrose.  

100771 Insomeembodimentsthepharmaceuticalcompositioncomprises(a)theConstructII 

encodingananti-humanvascularendothelialgrowthfactor(hVEGF)antibodyandatleastone 

of(b)potassiumchlorideataconcentrationof0.2g/L,(c)potassiumphosphatemonobasicata 

concentrationof0.2g/L,(d)sodiumchlorideataconcentrationof5.84g/L,(e)sodium 

phosphatedibasicanhydrousataconcentrationof1. 15g/L,(f)sucroseataconcentrationof400 

weight/volume(40g/L),(g)poloxamer188ataconcentrationof0.0010oweight/volume(0.01 
S 

g/L),and(h)waterandwhereintheanti-hVIEGFantibodycompnsesaheavychaincomprising 
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theaminoacidsequenceofSEQlIDNO:2orSEQIDNO:4,andalightchaincomprisingthe 

aminoacidsequenceofSEQIDNO:1,orSEQIDNO:3.Insomeembodimentsthe 

pharmaceuticalcompositiondoesnotcomprisesucrose.  

100781 Insomeembodimentsthepharmaceuticalcompositioncomprises(a)anAAV8or 

AAV9thatencodesTripeptidyl-Peptidase1andatleastoneof(b)potassiumchlorideata 

concentrationof0.2gIL,(c)potassiumphosphatemonobasicataconcentrationof0.2gIL,(d) 

sodiumchlorideataconcentrationof5. 84gIL,(e)sodiumphosphatedibasicanhydrousata 

concentrationof1. 15g/L,(f)sucroseataconcentrationof40oweight/volume(40gIL),(g) 

poloxamer188ataconcentrationof oweight/volume(0.01gIL),and(h)water.Insome 

embodimentsthepharmaceuticalcompositiondoesnotcomprisesucrose.Insome 

embodimentstheviscosityofthepharmaceuticalcompositionimpactsBatten-CLN2-associated 

visionless.  

100791 Insomeembodimentsthepharmaceuticalcompositionhasdesiredviscositydensity, 

and/orosmolalitythatissuitableforsuprachoroidalinjection(forexampleviaasuprachoroidal 

drugdeliverydevicesuchasamicroinjectorwithamicroneedle).Insomeembodimentsthe 

pharmaceuticalcompositionisaliquidcomposition.Insomeembodimentsthepharmaceutical 

compositionisafrozencomposition.Insomeembodimentsthepharmaceuticalcompositionis 

alyophilizedcompositionfromaliquidcompositiondisclosedherein.Insomeembodiments, 

thepharmaceuticalcompositionisareconstitutedlyophilizedformulation.  

100801 Insomeembodimentsthepharmaceuticalcompositionisalyophilizedcomposition 
0 0 

thepharmaceuticalcompositionisalyophilizedcompositioncomprisingaresidualmoisture 

contentbetweenabout20oandabout60o.Insomeembodimentsthepharmaceutical 

compositionisalyophilizedcompositioncomprisingaresidualmoisturecontentbetweenabout 

30~andabout40o.Insomeembodimentsthepharmaceuticalcompositionisalyophilized 

compositioncomprisingaresidualmoisturecontentabout50 

100811 Incertainembodimentsthepharmaceuticalcompositionhasaosmolalityrangeof 

200mOsm/Lto660mOsm/L.Incertainembodimentsthepharmaceuticalcompositionhasa 

osmolalityofaboutofatleastaboutorofatmostabout:200mOsm/L250mOsm/L300 

mOsm/L,35OmOsm/L,400mOsm/L,45OmOsm/L,500mOsm/L,55OmOsm/L,600 

mOsm/L,65OmOsm/Lor660mOsm/L.  
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100821 Incertainembodimentsgenetherapyconstructsaresuppliedasafrozensterile, 

singleusesolutionoftheAAVvectoractiveingredientinaformulationbuffer.Inaspecific 

embodimentthepharmaceuticalcompositionssuitableforsubretinaladministrationcomprisea 

suspensionoftherecombinant(e.g.,rHuGlyFabVEGFi)vectorinaformulationbuffer 

comprisingaphysiologicallycompatibleaqueousbufferasurfactantandoptionalexcipients.In 

someembodimentstheconstructisformulatedinDulbeccosphosphatebufferedsalineand 

0.001%poloxamer188,pH 7.4.  

4.2 FUNCTIONALPROPERTIES 

4.2.1 Clearancetime 

100831 Thedisclosureprovidesapharmaceuticalcomposition(e.g.,liquidformulation 

comprisinganAAVcomprisinganexpressioncassetteencodingatransgene)resultingina 

delayedclearancetimefromtheSCS.Insomeembodimentsaviscous(ormoreviscous) 

pharmaceuticalcompositionresultsindelayedclearancetimefromtheSCSascomparedtoa 

non-viscousorlowviscositypharmaceuticalcomposition.Insomeembodimentsaviscous(or 

moreviscous)pharmaceuticalcompositionresultsindelayedclearancetimefromtheeyeas 

comparedtoanon-viscousorlowviscositypharmaceuticalcomposition.Insomeembodiments, 

amoreviscouspharmaceuticalcompositionresultsindelayedclearancetimefromtheeyeas 

comparedtoalessviscouspharmaceuticalcomposition.Insomeembodimentsamoreviscous 

pharmaceuticalcompositionhasaviscosityvaluethatishigherthantheviscosityofwater.In 

higherthantheviscosityofasolutionnormallyusedforsubretinalinjection.Insome 

embodimentstheclearancetimeofthepharmaceuticalcompositionafterthepharmaceutical 

compositionisadministeredtotheSCSisequaltoorhigherthantheclearancetimeofa 

referencepharmaceuticalcompositionafterthereferencepharmaceuticalcompositionis 

administeredsubretinallyorintravitreously.Insomeembodimentstheclearancetimeofthe 

pharmaceuticalcompositionafterthepharmaceuticalcompositionisadministeredtotheSCSis 

equaltoorhigherthantheclearancetimeofareferencepharmaceuticalcompositionafterthe 

referencepharmaceuticalcompositionisadministeredtotheSCS.  

100841 Insomeembodimentsapharmaceuticalcomposition(e.g.,liquidformulation 

comprisinganAAVcomprisinganexpressioncassetteencodingatransgene)resultsina 
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clearancetimefromtheSCSofabout30minutestoabout20hoursabout2hourstoabout20 

hoursabout30minutestoabout24hoursabout1hourtoabout2hoursabout30minutesto 

about90daysabout30minutestoabout60daysabout30minutestoabout30daysabout30 

minutestoabout21daysabout30minutestoabout14daysabout30minutestoabout7days, 

about30minutestoabout3daysabout30minutestoabout2daysabout30minutestoabout1 

dayabout4hourstoabout90daysabout4hourstoabout60daysabout4hourstoabout30 

daysabout4hourstoabout21daysabout4hourstoabout14daysabout4hourstoabout7 

daysabout4hourstoabout3daysabout4hourstoabout2daysabout4hourstoabout1day, 

about4hourstoabout8hoursabout4hourstoabout16hoursabout4hourstoabout20hours, 

about1daytoabout90daysabout1daytoabout60daysabout1daytoabout30daysabout1 

daytoabout21daysabout1daytoabout14daysabout1daytoabout7daysabout1dayto 

about3daysabout2daystoabout90daysabout3daystoabout90daysabout3daystoabout 

60daysabout3daystoabout30daysabout3daystoabout21daysabout3daystoabout14 

daysorabout3daystoabout7days.InsomeembodimentstheclearancetimefromtheSCSis 

ofabout3daystoabout365daysabout3daystoabout300daysabout3daystoabout200 

daysabout3daystoabout150daysabout3daystoabout125daysabout7daystoabout365 

daysabout7daystoabout300daysabout7daystoabout200daysabout7daystoabout150 
,, S 

daysabout7daystoabout125days.The"clearancetimefromtheSCSisthetimerequired 
forsubstantiallyallofthepharmaceuticalcompositionthepharmaceuticalagentortheAAVto 

forthepharmaceuticalcompositionthepharmaceuticalagentortheAAVtonotbedetectedin 

theSCSbyanystandardmethod(suchasthosedescribedinSection4,6andSection5).Insome 
'S embodimentsthe"clearancetimefromtheSCS'iswhenthepharmaceuticalcompositionthe 

0 
pharmaceuticalagentortheAAVispresentintheSCSinanamountthatisatmostabout2oor 

atmostabout50oasdetectedbyanystandardmethod(suchasthosedescribedinSection4.6and 

Section5.  

100851 Insomeembodimentsthepharmaceuticalcomposition(e.g.,liquidformulation 

comprisinganAAVcomprisinganexpressioncassetteencodingatransgene)resultsina 

clearancetimefromtheeyeofabout30minutestoabout20hoursabout2hourstoabout20 

hoursabout30minutestoabout24hoursabout1hourtoabout2hoursabout30minutesto 

about90daysabout30minutestoabout60daysabout30minutestoabout30daysabout30 
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minutestoabout21daysabout30minutestoabout14daysabout30minutestoabout7days, 

about30minutestoabout3daysabout30minutestoabout2daysabout30minutestoabout1 

dayabout4hourstoabout90daysabout4hourstoabout60daysabout4hourstoabout30 

daysabout4hourstoabout21daysabout4hourstoabout14daysabout4hourstoabout7 

daysabout4hourstoabout3daysabout4hourstoabout2daysabout4hourstoabout1day, 

about4hourstoabout8hoursabout4hourstoabout16hoursabout4hourstoabout20hours, 

about1daytoabout90daysabout1daytoabout60daysabout1daytoabout30daysabout1 

daytoabout21daysabout1daytoabout14daysabout1daytoabout7daysabout1dayto 

about3daysabout2daystoabout90daysabout3daystoabout90daysabout3daystoabout 

60daysabout3daystoabout30daysabout3daystoabout21daysabout3daystoabout14 

daysorabout3daystoabout7days.Insomeembodimentstheclearancetimefromtheeyeis 

ofabout3daystoabout365daysabout3daystoabout300daysabout3daystoabout200 

daysabout3daystoabout150daysabout3daystoabout125daysabout7daystoabout365 

daysabout7daystoabout300daysabout7daystoabout200daysabout7daystoabout150 
,, S 

daysabout7daystoabout125days.The"clearancetimefromtheeyeisthetimerequiredfor 
substantiallyallofthepharmaceuticalcompositionthepharmaceuticalagentortheAAVto 

escapetheeye.Insomeembodimentsthe"clearancetimefromtheeye,, Sisthetimerequiredfor 

thepharmaceuticalcompositionthepharmaceuticalagentortheAAVtonotbedetectedinthe 

eyebyanymethod(suchasthosedescribedinSection4.6andSection5).Insome 

embodimentsthe"clearancetimefromtheeyeiswhenthepharmaceuticalcompositionthe 

atmostabout50oasdetectedbyanystandardmethod(suchasthosedescribedinSection4.6and 

Section5.  

[0086J Insomeembodimentstheclearancetimeisnotpriorto(e.g.,theclearancetimefrom 

theSCSortheeyedoesnotoccurbefore)about30minutes,1hour,2hours,3hours,4hours, 

5hours,6hours,7hours,8hours,9hours,10hours,12hours,14hours,16hours,18 

hours20hours,22hours,24hours,1day,2days,3days,4days,5days,6days,7days,8 

days,9days,10days,11days,12days,13days,14days,15days,16days,17days,18days,19 

days,20days,21days,23days,25days,27days,30days,35days,40days,50days,55days, 

60days,65days,70days,75days,80days,85days,90days,95days,100days,120days,140 

days,160days,180days,200days,220days,240days,260days,280days,300days,320days, 
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340days,360days,380daysor400daysafteradministrationofthepharmaceutical 

composition(e.g.,aliquidformulation).Insomeembodimentstheclearancetimeisabout30 

minutes,1hour,2hours,3hours,4hours,5hours,6hours,7hours,8hours,9hours,10 

hours 12hours,14hours,16hours,18hours,20hours22hours,24hours,1day,2days,3 

days,4days,5days,6days,7days,8days,9days,10days,11days,12days,13days,14days, 

15days,16days,17days,18days,19days,20days,21days,23days,25days,27days,30 

days,35days,40days,50days,55days,60days,65days,70days,75days,80days,85days, 

90days,95days,100days,120days,140days,160days,180days,200days,220days,240 

days,260days,280days,300days,320days,340days,360days,380daysor400daysafter 

administrationofthepharmaceuticalcomposition(e.g.,aliquidformulation).  

100871 Insomeembodimentsamoreviscouspharmaceuticalcomposition(e.g.,liquid 

formulationcomprisinganAAVcomprisinganexpressioncassetteencodingatransgene)results 

inaclearancetimethatisatleast2timesgreateratleast3timesgreateratleast4timesgreater, 

atleast5timesgreateratleast6timesgreateratleast7timesgreateratleast8timesgreaterat 

least9timesgreateratleast10timesgreateratleast15timesgreateratleast20timesgreater 

atleast50timesgreateratleast100timesgreateratleast50ogreateratleast ogreaterat 

least150~greateratleast200ogreateratleast250~greateratleast300~greateratleast350o 

greateratleast400~, atleast450~greateratleast500~greateratleast550~greateratleast600o 

greateratleast65~ogreateratleast ogreateratleast750ogreateratleast ogreaterat 

least850ogreateratleast900ogreateratleast950~greateratleast1000ogreateratleast 

greateroratleast ogreaterthanwhenalessviscouspharmaceuticalcomposition(reference 

pharmaceuticalcomposition)isusedtoadministertheAAVcomprisingtheexpressioncassette 

encodingthetransgene(e.g.,viaasubretinaladministrationintravitreousadministrationorto 

theSCS).  

100881 Insomeembodimentsasuprachoroidaladministrationofamoreviscous 

pharmaceuticalcomposition(e.g.,liquidformulationcomprisinganAAVcomprisingan 

expressioncassetteencodingatransgene)resultsinaclearancetimethatisatleast2times 

greateratleast3timesgreateratleast4timesgreateratleast5timesgreateratleast6times 

greateratleast7timesgreateratleast8timesgreateratleast9timesgreateratleast10times 

greateratleast15timesgreateratleast20timesgreateratleast50timesgreateratleast100 
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timesgreateratleastYogreateratleast1 ogreateratleast150ogreateratleast greater, 

atleast250ogreateratleast300ogreateratleast350ogreateratleast400oatleast450ogreater, 

atleast500ogreateratleast550ogreateratleast600ogreateratleast65~ogreateratleast700o 

greateratleast750~greateratleast800~greateratleast850ogreateratleast900ogreaterat 

least950ogreateratleast1000ogreateratleast1500ogreateroratleast2000ogreateratleast 

2500ogreateroratleast3000oatleast4000ogreateroratleast500~ogreaterthanwhenaless 

viscouspharmaceuticalcomposition(referencepharmaceuticalcomposition)isusedfor 

exampletoadministertheAAVcomprisingtheexpressioncassetteencodingthetransgeneby 

suprachoroidaladministration.  

100891 Insomeembodimentsasuprachoroidaladministrationofamoreviscous 

pharmaceuticalcomposition(e.g.,liquidformulationcomprisinganAAVcomprisingan 

expressioncassetteencodingatransgene)resultsinaclearancetimethatisatleast2times 

greateratleast3timesgreateratleast4timesgreateratleast5timesgreateratleast6times 

greateratleast7timesgreateratleast8timesgreateratleast9timesgreateratleast10times 

greateratleast15timesgreateratleast20timesgreateratleast50timesgreateratleast100 

timesgreateratleast5~ogreateratleast100ogreateratleast150ogreateratleast200ogreater, 

atleast250ogreateratleast300~greateratleast350~greateratleast40~oatleast450~greater, 

atleast500ogreateratleast550~greateratleast600~greateratleast650~greateratleast700o 

greateratleast750ogreateratleast80~ogreateratleast85~ogreateratleast900ogreaterat 

least950ogreateratleast1000~greateratleast1500ogreateroratleast2000ogreateratleast 

viscouspharmaceuticalcompositionisusedforexampletoadministertheAAVcomprisingthe 

expressioncassetteencodingthetransgenebysubretinaladministrationorbyintravitreous 

administration.  

100901 Insomeembodimentsasuprachoroidaladministrationofaviscous(e.g.,relatively 

viscousmediumtosuperhighviscosityormoreviscousthanwaterormoreviscousthana 

controlsolutionormoreviscousthanasolutioncommonlyusedforsubretinaladministration) 

pharmaceuticalcomposition(e.g.,liquidformulationcomprisinganAAVcomprisingan 

expressioncassetteencodingatransgene)resultsinaclearancetimethatisatleast2times 

greateratleast3timesgreateratleast4timesgreateratleast5timesgreateratleast6times 

greateratleast7timesgreateratleast8timesgreateratleast9timesgreateratleast10times 
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greateratleast15timesgreateratleast20timesgreateratleast50timesgreateratleast100 

timesgreateratleast50ogreateratleast100ogreateratleast150ogreateratleast200ogreater, 

atleast250ogreateratleast300ogreateratleast350ogreateratleast40~oatleast450ogreater, 

atleast500~greateratleast550~greateratleast600~greateratleast650~greateratleast700o 

greateratleast750ogreateratleast80~ogreateratleast85~ogreateratleast900ogreaterat 

least950ogreateratleast1000~greateratleast150~ogreateroratleast2000ogreateratleast 

2500ogreateroratleast3000oatleast4000ogreateroratleast500~ogreaterthanwhenthe 

samepharmaceuticalcompositionisusedforexampletoadministertheAAVcomprisingthe 

expressioncassetteencodingthetransgeneviasubretinaladministrationorviaintravitreous 

administration.  

100911 Insomeembodimentstheclearancetimeofarelativelyviscouspharmaceutical 

composition(e.g.,apharmaceuticalcompositioncomprisinganAAVcomprisinganexpression 

cassetteencodingatransgene)administeredbysuprachoroidalinjectionisgreaterthanthe 

clearancetimeofthesamepharmaceuticalcompositionadministeredviasubretinal 

administrationorviaintravitreousadministration.Insomeembodimentstheclearancetimeofa 

moreviscouspharmaceuticalcomposition(e.g.,apharmaceuticalcompositioncomprisingan 

AAVcomprisinganexpressioncassetteencodingatransgene)administeredbysuprachoroidal 

injectionisgreaterthanacomparablelessviscouspharmaceuticalcompositionadministeredby 

suprachoroidalinjection.Insomeembodimentstheclearancetimeofamoreviscous 

anexpressioncassetteencodingatransgene)administeredbysuprachoroidalinjectionisgreater 

thanacomparablelessviscouspharmaceuticalcompositionadministeredviasubretinal 

administrationorviaintravitreousadministration.Insomeembodimentstheclearancetimeofa 

viscouspharmaceuticalcomposition(e.g.,apharmaceuticalcompositioncomprisinganAAV 

comprisinganexpressioncassetteencodingatransgene)administeredbysuprachoroidal 

injectionisgreaterthanacomparableviscouspharmaceuticalcompositionadministeredvia 

subretinaladministrationorviaintravitreousadministration.  

100921 Insomeembodimentstheclearancetimeofaviscouspharmaceuticalcomposition 

(e.g.,apharmaceuticalcompositioncomprisinganAAVcomprisinganexpressioncassette 
encodingatransgene)administeredbysuprachoroidalinjectionisgreaterthanthesame 

pharmaceuticalcompositionadministeredviasubretinaladministrationorviaintravitreous 
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administrationbyatleast30minutes,1hour2hours,3hours,4hours,5hours,6hours,7hours 

8hours,9hours,10hours,12hours,14hours,16hours,18hours,20hours,22hours,24hours, 

1day,2days,3days,4days,5days,6days,7days,8days,9days,10days,11days,12days, 

13days,14days,15days,16days,17days,18days,19days,20days,21days,23days,25 

days,27days,30days,35days,40days,50days,55days,60days,65days,70days,75days, 

80days,85days,90days,95days,100days,120days,140days,160days,180days,200days, 

220days,240days,260days,280days,300days,320days,340days,360days,380daysor 

400days.  

100931 Insomeembodimentstheclearancetimeofamoreviscouspharmaceutical 

composition(e.g.,apharmaceuticalcompositioncomprisinganAAVcomprisinganexpression 

cassetteencodingatransgene)administeredbysuprachoroidalinjectionisgreaterthana 

comparablelessviscouspharmaceuticalcomposition(areferencepharmaceuticalcomposition) 

administeredbysuprachoroidalinjectionbyatleast30minutes,1hour2hours,3hours,4 

hours,5hours,6hours,7hours,8hours,9hours,10hours,12hours,14hours,16hours,18 

hours,20hours,22hours,24hours,1day,2days,3days,4days,5days,6days,7days,8days, 

9days,10days,11days,12days,13days,14days,15days,16days,17days,18days,19days, 

20days,21days,23days,25days,27days,30days,35days,40days,50days,55days,60 

days,65days,70days,75days,80days,85days,90days,95days,100days,120days,140 

days,160days,180days,200days,220days,240days,260days,280days,300days,320days, 

100941 Insomeembodimentstheclearancetimeofamoreviscouspharmaceutical 

composition(e.g.,apharmaceuticalcompositioncomprisinganAAVcomprisinganexpression 

cassetteencodingatransgene)administeredbysuprachoroidalinjectionisgreaterthana 

comparablelessviscouspharmaceuticalcompositionadministeredviasubretinaladministration 

orviaintravitreousadministrationbyatleast30minutes,1hour2hours,3hours,4hours,5 

hours,6hours,7hours,8hours,9hours,10hours,12hours,14hours,16hours,18hours,20 

hours,22hours,24hours,1day,2days,3days,4days,5days,6days,7days,8days,9days, 

10days,11days,12days,13days,14days,15days,16days,17days,18days,19days,20 

days,21days,23days,25days,27days,30days,35days,40days,50days,55days,60days, 

65days,70days,75days,80days,85days,90days,95days,100days,120days,140days,160 
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days,180days,200days,220days,240days,260days,280days,300days,320days,340days, 

360days,380daysor400days.  

100951 Insomeembodimentstheclearancetimeofthepharmaceuticalcomposition 

administeredviaintravitreousinjectionorviasubretinalinjectionisofatmostabout30minutes, 

1hours,2hours,3hours,4hours,5hours,6hours,7hours,8hours,9hours,10hours,12hours 

14hours,16hours,18hours,20hours,22hours,24hours 1day,2days,3days,4daysSdays, 

6days,7days,8days,9days,10days,11days,12days,13days,14days,15days,16days,17 

days,18days,19days,20days,21days,23days,25days,27days,30days,35days,40days, 

50days,55days,60days,65days,70days,75days,80days,85days,90days,95days,100 

days,120days,140days,160days,180days,200days,220days,240days,260days,280days, 

300days,320days,340days,360days,380daysoratmostabout400daysafter 

administration.  

100961 Insomeembodimentstheclearancetimeofareferencepharmaceuticalcomposition 

administeredbyintravitreousinjectionsubretinalinjectionortotheSCSisofatmostabout30 

minutes,1hours,2hours,3hours,4hours,5hours,6hours,7hours,8hours,9hours,10hours, 

12hours,14hours,16hours,18hours,20hours,22hours,24hours,1day,2days,3days,4 

days,5days,6days,7days,8days,9days,10days,11days,12days,13days,14days,15days, 

16days,17days,18days,19days,20days,21days,23days,25days,27days,30days,35 

days,40days,50days,55days,60days,65days,70days,75days,80days,85days,90days, 

days,280days,300days,320days,340days,360days,380daysoratmostabout400days 

afteradministration.  

100971 Insomeembodimentstheclearancetimeistheclearancetimefromtheeye.Insome 

embodimentstheclearancetimeistheclearancetimefromtheSCS.Insomeembodimentsthe 

clearancetimeistheclearancetimefromthesiteofinjection.  

4.2.2 Circumferentialspread 

100981 Insomeembodimentsapharmaceuticalcomposition(e.g.,liquidformulation) 

localizesatthesiteofinjection.Insomeembodimentsapharmaceuticalcomposition(e.g., 

liquidformulation)localizesatthesiteofinjectionforalongerperiodoftimethanacomparable 

lessviscouspharmaceuticalcomposition.Insomeembodimentsapharmaceuticalcomposition 

(e.g.,liquidformulation)localizesatthesiteofinjectionforalongerperiodoftimewhen 
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miectedintheSCSascomparedtowhenthepharmaceuticalcompositionisadministeredby 
subretinalinjectionorintravitreousinjection.Thepharmaceuticalcompositioncanhave 

differentviscosityvalues.Insomeembodimentsaviscous(ormoreviscous)pharmaceutical 

compositionremainslocalizedintheSCSforalongerperiodoftimeascomparedtoanon

viscousorlowviscositypharmaceuticalcomposition.  

100991 Insomeembodimentslocalizationcanbedeterminedbyevaluatingcircumferential 

spread(e.g.,2Dcircumferentialspread).Insomeembodimentsamoreviscouspharmaceutical 

composition(e.g.,liquidformulationcomprisinganAAVcomprisinganexpressioncassette 

encodingatransgene)resultsinacircumferentialspreadthatisatleast2timeslessatleast3 

timeslessatleast4timeslessatleast5timeslessatleast6timeslessatleast7timeslessat 

least8timeslessatleast9timeslessatleast10timeslessatleast15timeslessatleast20 

timeslessatleast50timeslessatleast100timeslessatleast50olessatleast10~olessatleast 

l5 0 olessatleast20%lessatleast25%lessatleast30%lessatleast35%lessatleast40%,at 

least450olessatleast50~olessatleast550olessatleast60~olessatleast650olessatleast 

7000 lessatleast750olessatleast800olessatleast850olessatleast900olessatleast950 

lessatleast100%lessatleastl 5 O0 olessoratleast200%lessatleast250%lessoratleast 

30000,atleast4000olessoratleast500~olessthanwhenalessviscouspharmaceutical 

compositionisusedtoadministertheAAVcomprisingtheexpressioncassetteencodingthe 

transgene(e.g.,bysuprachoroidalinjectionbysubretinalinjectionorbyintravitreous 

1001001 Insomeembodimentsasuprachoroidaladministrationofamoreviscous 

pharmaceuticalcomposition(e.g.,liquidformulationcomprisinganAAVcomprisingan 

expressioncassetteencodingatransgene)resultsinacircumferentialspreadthatisatleast2 

timeslessatleast3timeslessatleast4timeslessatleast5timeslessatleast6timeslessat 

least7timeslessatleast8timeslessatleast9timeslessatleast10timeslessatleast15times 

lessatleast20timeslessatleast50timeslessatleast100timeslessatleast50 lessatleast 

1000lessatleast15~olessatleast20~~lessatleast250olessatleast30~~lessatleast350o 

lessatleast400oatleast450olessatleast50~olessatleastSS~olessatleast600olessatleast 

6500lessatleast700olessatleast750olessatleast80~olessatleast85~olessatleast900 

lessatleast950olessatleastlOO~olessatleastlSO~olessoratleast200%lessatleast 

2500olessoratleast3000oatleast4000olessoratleast500~olessthanwhenalessviscous 
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pharmaceuticalcompositionisusedforexampletoadministertheAAVcomprisingthe 

expressioncassetteencodingthetransgenebysuprachoroidaladministrationbysubretinal 

administrationorbyintravitreousadministration.  

1001011 Insomeembodimentsasuprachoroidaladministrationofaviscous(e.g.,relatively 

viscousmediumtosuperhighviscosityormoreviscousthanwaterormoreviscousthana 

controlsolutionormoreviscousthanasolutioncommonlyusedforsubretinaladministration) 

pharmaceuticalcomposition(e.g.,liquidformulationcomprisinganAAVcomprisingan 

expressioncassetteencodingatransgene)resultsinacircumferentialspreadthatisatleast2 

timeslessatleast3timeslessatleast4timeslessatleast5timeslessatleast6timeslessat 

least7timeslessatleast8timeslessatleast9timeslessatleast10timeslessatleast15times 

lessatleast20timeslessatleast50timeslessatleast100timeslessatleast50 lessatleast 

1000lessatleast~50~lessatleast200olessatleast250olessatleast300olessatleast350o 

lessatleast400oatleast450olessatleast50~olessatleast55~olessatleast600olessatleast 

65~0lessatleast700olessatleast750olessatleast800olessatleast85~olessatleast900 

lessatleast950olessatleastlOO~olessatleast150%lessoratleast200%lessatleast 

2500olessoratleast3000oatleast4000olessoratleast500~olessthanwhenthesame 

pharmaceuticalcompositionisusedforexampletoadministertheAAVcomprisingthe 

expressioncassetteencodingthetransgenebysubretinaladministrationorbyintravitreous 

administration.  

1001021 Insomeembodimentsthecircumferentialspreadcanbedetermined30minutes,1 

14hours,16hours,18hours,20hours,22hours,24hours,1day,2days,3days,4days,5days, 

6days,7days,8days,9days,10days,11days,12days,13days,14days,15days,16days,17 

days,18days,19days,20days,21days,23days,25days,27days,30days,35days,40days, 

50days,55days,60days,65days,70days,75days,80days,85days,90days,95days,100 

days,120days,140days,160days,180days,200days,220days,240days,260days,280days, 

300days,320days,340days,360days,380daysor400daysafterthepharmaceutical 

compositionorthereferencepharmaceuticalcompositionisadministered.  

4.2.3 SCSthickness 

1001031 InsomeembodimentslocalizationcanbedeterminedbyevaluatingSCSthickness 

afterapharmaceuticalcomposition(e.g.,liquidformulation)isadministeredtoasubject.In 
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someembodimentsapharmaceuticalcomposition(e.g.,liquidformulation)increasesthe 

thicknessoftheSCSafterthepharmaceuticalcomposition(e.g.,liquidformulation)isinjectedin 

theSCS.InsomeembodimentsanSCSexpandstoaccommodatetheinfusionofalow

viscositypharmaceuticalcomposition(e.g.,liquidformulation).Insomeembodimentsthe 

infusionofagreatervolumeofthe S 

low-viscositypharmaceuticalcomposition(e.g.,liquid 
formulation)doesnotcausefurtherexpansionoftheSCS. Insomeembodimentsthegreater 

volumeofthelow-viscosityfluidformulationisaccommodatedbyincreasingtheareaoffluid 

spreadintheSCSwithoutfurtherexpandingtheSCS.Insomeembodimentstheinfusioninto 

theSCSofaviscouspharmaceuticalcomposition(e.g.,liquidformulation)canexpandSCS 

thicknessbeyondtheSCSthicknessachievedwhenalow-viscositypharmaceuticalcomposition 

(e.g.,liquidformulation)isinfusedintotheSCS.InsomeembodimentsincreasingtheSCS 

thicknesswithaviscouspharmaceuticalcomposition(e.g.,liquidformulation)mayeaseaccess 

totheSCStherebyeasingorpermittingthedisposalofadeviceintheSCS.Insome 

embodimentsexpandingtheSCSthicknessallowsforthepharmaceuticalcomposition(e.g., 

liquidformulation)and/ortheAAVencodedtransgenetoremainatthesiteofinjection 

(localized)foralongerperiodoftime.Insomeembodimentsaviscouspharmaceutical 
compositionincreasesthethicknessatornearthesiteofinjectionforalongerperiodoftimeas 

comparedtoanon-viscousorlowviscositypharmaceuticalcomposition.Insomeembodiments, 

amoreviscouspharmaceuticalcompositionincreasesthethicknessatornearthesiteofinjection 

foralongerperiodoftimeascomparedtoalessviscouspharmaceuticalcomposition.Insome 

administeredtotheSCSisequaltoorhigherthanthethicknessatthesiteofinjectionofa 

referencepharmaceuticalcompositionafterthereferencepharmaceuticalcompositionis 

administeredsubretinallyorintravitreously.Insomeembodimentsthethicknessatthesiteof 

injectionofthepharmaceuticalcompositionafterthepharmaceuticalcompositionis 

administeredtotheSCSisequaltoorhigherthanthethicknessatthesiteofinjectionofa 

referencepharmaceuticalcompositionafterthereferencepharmaceuticalcompositionis 

administeredtotheSCS.  

1001041 Insomeembodimentsasuprachoroidaladministrationofaviscous(e.g.,relatively 

viscousmediumtosuperhighviscosityormoreviscousthanwaterormoreviscousthana 

controlsolutionormoreviscousthanasolutioncommonlyusedforsubretinaladministration) 
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pharmaceuticalcomposition(e.g.,liquidformulationcomprisinganAAVcomprisingan 

expressioncassetteencodingatransgene)resultsinanincreaseintheSCSthicknessthatisat 

least2timesgreateratleast3timesgreateratleast4timesgreateratleast5timesgreaterat 

least6timesgreateratleast7timesgreateratleast8timesgreateratleast9timesgreaterat 

least10timesgreateratleast15timesgreateratleast20timesgreateratleast50timesgreater, 

atleast100timesgreateratleast5~ogreateratleast1 ogreateratleast150ogreateratleast 

2000greateratleast250~greateratleast300ogreateratleast350ogreateratleast400oatleast 

4500greateratleast500~greateratleast550ogreateratleast600ogreateratleast650ogreater, 

atleast700ogreateratleast750~greateratleast 'ogreateratleast85~ogreateratleast 

900~greateratleast950~greateratleast]000~greateratleast3500~greateroratleast2000o 

greateratleast250~ogreateroratleast3000oatleast4000ogreateroratleast500~ogreater 

thanwhenalessviscouspharmaceuticalcompositionisusedforexampletoadministerthe 

AAVcomprisingtheexpressioncassetteencodingthetransgenebysuprachoroidal 

administration.  

1001051 Insomeembodimentsasuprachoroidaladministrationofamoreviscous 

pharmaceuticalcomposition(e.g.,liquidformulationcomprisinganAAVcomprisingan 

expressioncassetteencodingatransgene)resultsinanincreaseinthicknessatornearthesiteof 

injectionthatisatleast2timesgreateratleast3timesgreateratleast4timesgreateratleast5 

timesgreateratleast6timesgreateratleast7timesgreateratleast8timesgreateratleast9 

timesgreateratleast10timesgreateratleast15timesgreateratleast20timesgreateratleast 

greateratleast20~ogreateratleast25~ogreateratleast30~ogreateratleast350ogreaterat 

least400oatleast450ogreateratleast50~ogreateratleast55~ogreateratleast600ogreaterat 

least650ogreateratleast700ogreateratleast750ogreateratleast80~ogreateratleast85~o 

greateratleast90~ogreateratleast950ogreateratleast1000ogreateratleast1500~greater 

oratleast2000ogreateratleast2500ogreateroratleast3000oatleast4000ogreateroratleast 

50000greaterthanwhenalessviscouspharmaceuticalcompositionisusedforexampleto 

administertheAAVcomprisingtheexpressioncassetteencodingthetransgenebysubretinal 

administrationorbyintravitreousadministration.  

1001061 Insomeembodimentsasuprachoroidaladministrationofaviscous(e.g.,relatively 

viscousmediumtosuperhighviscosityormoreviscousthanwaterormoreviscousthana 
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controlsolutionormoreviscousthanasolutioncommonlyusedforsubretinaladministration) 

pharmaceuticalcomposition(e.g.,liquidformulationcomprisinganAAVcomprisingan 

expressioncassetteencodingatransgene)resultsinanincreaseinthicknessatornearthesiteof 

injectionthatisatleast2timesgreateratleast3timesgreateratleast4timesgreateratleast5 

timesgreateratleast6timesgreateratleast7timesgreateratleast8timesgreateratleast9 

timesgreateratleast10timesgreateratleast15timesgreateratleast20timesgreateratleast 

50timesgreateratleast100timesgreateratleast5~ogreateratleast 0greateratleast15~o 

greateratleast200ogreateratleast250ogreateratleast300ogreateratleast350ogreaterat 

least400oatleast450ogreateratleast ogreateratleast55~ogreateratleast600~greaterat 

least650ogreateratleast700ogreateratleast750ogreateratleast ogreateratleast85~o 

greateratleast ogreateratleast950ogreateratleast1000ogreateratleast1500ogreater 

oratleast2000~greateratleast2500ogreateroratleast3000oatleast4000ogreateroratleast 

50000greaterthanwhenthesamepharmaceuticalcompositionisusedforexampleto 

administertheAAVcomprisingtheexpressioncassetteencodingthetransgenebysubretinal 

administrationorbyintravitreousadministration.  

[00107J Insomeembodimentsthethicknessobtainedatthesiteofinjectionafteramore 

viscouspharmaceuticalcomposition(e.g.,apharmaceuticalcompositioncomprisinganAAV 

comprisinganexpressioncassetteencodingatransgene)isadministeredbysuprachoroidal 

injectionisgreaterthanafteracomparablelessviscouspharmaceuticalcompositionis 

administeredbysuprachoroidalinjection.Insomeembodimentsthethicknessobtainedatthe 

compositioncomprisinganAAVcomprisinganexpressioncassetteencodingatransgene)is 

administeredbysuprachoroidalinjectionisgreaterthanafteracomparablelessviscous 

pharmaceuticalcompositionadministeredbysubretinalinjectionorbyintravitreousinjection.In 

someembodimentsthethicknessobtainedatthesiteofinjectionafteraviscouspharmaceutical 

composition(e.g.,apharmaceuticalcompositioncomprisinganAAVcomprisinganexpression 

cassetteencodingatransgene)isadministeredbysuprachoroidalinjectionisgreaterthanafter 

thesamepharmaceuticalcompositionadministeredbysubretinaladministrationorby 

intravitreousadministration.  

1001081 Insomeembodimentsthethicknessatornearthesiteofinjection(e.g.,thicknessat 

orneartheSCS)canbedetermined30minutes,1hour2hours,3hours,4hours,5hours,6 

62 

siteofinjectionafteramoreviscouspharmaceuticalcomposition(e.g.,apharmaceutical



WO20221076549 PCT/IJS2021/053759 

hours,7hours,8hours,9hours,10hours,12hours,14hours,16hours,18hours,20hours,22 

hours,24hours,1day,2days,3days,4days,5days,6days,7days,8days,9days,10days,11 

days,12days,13days,14days,15days,16days,17days,18days,19days,20days,21days, 

23days,25days,27days,30days,35days,40days,50days,55days,60days,65days,70 

days,75days,80days,85days,90days,95days,100days,120days,140days,160days,180 

days,200days,220days,240days,260days,280days,300days,320days,340days,360days, 

380daysor400daysafterthepharmaceuticalcompositionorthereferencepharmaceutical 

compositionisadministered.  

4.2.4 Vasodilationandvascularleakage 
S 

1001091 InsomeembodimentsalevelofVIEGF-inducedvasodilationand/orvascularleakage 

afterthepharmaceuticalcompositionisadministeredtotheSCSisequaltoorlessthanalevelof 

VEOF-inducedvasodilatioriand/orvascularleakageafterareferencepharmaceutical 

compositionisadministeredsubretinallyorintravitreously.Insomeembodimentsalevelof 

\TEGF-inducedvasodilationand/orvascularleakageafterthepharmaceuticalcompositionis 
\TEGF-inducedvasodilationand/or 

administeredtotheSCSisequaltoorlowerthanalevelof S 

vascularleakageafterthereferencepharmaceuticalcompositionisadministeredtotheSCS.In 

someembodimentsapharmaceuticalcomposition(e.g.,liquidformulationofanAAV 

comprisinganexpressioncassetteencodingatransgene)resultsinadecreasedlevelof'VEGF

inducedvasodilationand/orvascularleakageafterthesamepharmaceuticalcompositionis 

asubretinaladministrationorviaanintravitreousadministration.Insomeembodimentsa 

pharmaceuticalcomposition(e.g.,liquidformulation)resultsinadecreasedlevelofVIEGF

inducedvasodilationand/orvascularleakageafterthepharmaceuticalcompositionis 

administeredtotheSCSascomparedtoafteracomparable(lessviscous)pharmaceutical 

compositionisadministeredviaasubretinaladministrationviaanintravitreousadministration 
S 

ortotheSCS.InsomeembodimentstheVIEGF-inducedvasodilationand/orvascularleakageis 

decreasedbyatleastabout2timesatleast3timesatleast4timesatleastStimesatleast6 

timesatleast7timesatleast8timesatleast9timesatleast10timesatleast15timesatleast 

20timesatleast50timesatleast100timesatleast50oatleast oatleast150oatleast 

2 0 0 oatleast250oatleast 3 0 0 oatleast 3 5 O~,atleast400oatleast4 5 0 oatleastSOOoatleast 

550oatleast600oatleast650oatleast700oatleast750oatleast800oatleast850oatleast 
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9O~oatleast95~oatleast100%,atleast150%,oratleast 2 0 0 0 oatleast2 5 0 0 ooratleast 

30000,atleast4000oorbyatleast5000o.Insomeembodimentsthetransgeneisananti-human 

vascularendothelialgrowthfactor(anti-VEGF)antibody.  

110011OJ Insomeembodimentsthe'\TEGF-inducedvasodilationand/orvascularleakageis 

determinedabout30minutes,1hour,2hours,4hours,6hours,8hours,10hours,12hours,14 

hours,15hours,18hours,20hours,22hours,24hours,1day,2days,3days,4days,5days,6 

days,7days,8days,9days,10days,11days,12days,13days,14days,15days,16days,17 

days,18days,19days,20days,21days,23days,25days,27days,30days,35days,40days, 

50days,55days,60days,65days,70days,75days,80days,85days,90days,95days,100 

days,120days,140days,160days,180days,200days,220days,240days,260days,280days, 

300days,320days,340days,360days,380daysoratmostabout400daysafter 

administration.  

4.2.5 Rateoftransduction(orrateofinfection)atsiteofinjection 

1100111J Insomeembodimentstherateoftransduction(orrateofinfection)atthesiteof 

miectionafterapharmaceuticalcompositionisadministeredintheSCSisequaltoorhigheras 

comparedtotherateoftransduction(orrateofinfection)atasiteofinjectionafterthesame 

pharmaceuticalcompositionisadministeredviaasubretinaladministrationorviaanintravenous 

administration.Insomeembodimentstherateoftransduction(orrateofinfection)atthesiteof 

miectionafterapharmaceuticalcompositionisadministeredintheSCSisequaltoorhigheras 

comparable(e.g.,lessviscous)pharmaceuticalcomposition(referencepharmaceutical 

composition)isadministeredviaasubretinalorintravenousadministrationortotheSCS.In 

someembodimentsthepharmaceuticalcompositionhasahigherviscositythanthereference 

pharmaceuticalcomposition(acomparablelessviscouspharmaceuticalcomposition).Insome 

embodimentsthepharmaceuticalcompositionandthereferencepharmaceuticalcomposition 

havethesamevectorgenomeconcentration.Insomeembodimentsthepharmaceutical 

compositionandthereferencepharmaceuticalcompositionhavethesameamountofgenome 

copies.Insomeembodimentstheincreaseintherateoftransduction(orrateofinfection)atthe 

siteofinjectionisanincreaseofatleastabout2timesatleast3timesatleast4timesatleast5 

timesatleast6timesatleast7timesatleast8timesatleast9timesatleast10timesatleast 

15timesatleast20timesatleast50timesatleast100timesatleast50oatleast oatleast 
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1500,atleast2O~oatleast25~oatleast300oatleast35O~,atleast400oatleast450oatleast 

500oatleast550oatleast600oatleast650oatleast700oatleast750oatleast80%,atleast 

~atleast~atleast9 5 ~ oatleast100%,atleast15O~~,oratleast2OO~~,atleast2 5 0 0 oor 

atleast3000oatleast4000oorbyatleast5000 

1001121 InsomeembodimentsalevelofAAVatthesiteofinjectionisequaltoorhigher 

afterthepharmaceuticalcompositionisadministeredsuprachoroidallyascomparedtoalevelof 

AAVatthesiteofinjectionafterthesamepharmaceuticalcompositionisadministeredviaa 

subretinaladministrationorviaanintravenousadministration.Insomeembodimentsalevelof 

AAVatthesiteofinjectionafterthepharmaceuticalcompositionisadministered 

suprachoroidallyisequaltoorhigherascomparedtoalevelofAAVatthesiteofinjectionafter 

acomparable(e.g.,lessviscous)pharmaceuticalcompositionisadministeredviaasubretinalor 

intravenousadministrationortotheSCS.Insomeembodimentsthepharmaceutical 

compositionhasahigherviscositythanthereferencepharmaceuticalcomposition.Insome 

embodimentsthepharmaceuticalcompositionandthereferencepharmaceuticalcomposition 

(comparablelessviscouspharmaceuticalcomposition)havethesamevectorgenome 
concentration.Insomeembodimentsthepharmaceuticalcompositionandareference 

pharmaceuticalcompositionhavethesameamountofgenomecopies.Insomeembodiments, 

theincreaseinthelevelofAAVatthesiteofinjectionisanincreaseofatleastabout2timesat 

least3timesatleast4timesatleast5timesatleast6timesatleast7timesatleast8timesat 

least9timesatleast10timesatleast15timesatleast20timesatleast50timesatleast100 

3 5 ~ oatleast~atleast4 5 ~ oatleast50~oatleast55~oatleast6 00oatleast6 50oatleast 

70 0oatleast750oatleast800oatleast85~oatleast900oatleast95 0oatleast100 ~oatleast 

15000,oratleast2000oatleast2500ooratleast3000oatleast4000oorbyatleast500~o.  

1100113J InsomeembodimentstheAAVlevelortherateoftransduction(orrateofinfection) 

isdeterminedabout30minutes,1hour,2hours,4hours,6hours,8hours,10hours,12hours,14 

hours,15hours,18hours,20hours,22hours,24hours,1day,2days,3days,4days,5days,6 

days,7days,8days,9days,10days,11days,12days,13days,14days,15days,16days,17 

days,18days,19days,20days,21days,23days,25days,27days,30days,35days,40days, 

50days,55days,60days,65days,70days,75days,80days,85days,90days,95days,100 

days,120days,140days,160days,180days,200days,220days,240days,260days,280days, 
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300days,320days,340days,360days,380daysoratmostabout400daysafter 

administration.  

4.2.6 Transgeneexpression 

1100114J Insomeembodimentstheconcentrationofatransgeneproductisatleastequaltoor 

higherafterapharmaceuticalcompositionisinjectedintheSCSascomparedtoafterareference 

(lessviscous)pharmaceuticalcompositionisinjectedintheSCS.Insomeembodimentsthe 
concentrationofatransgeneproductisatleastequaltoorhigherafterapharmaceutical 

compositionisinjectedintheSCSascomparedtoafterareference(lessviscous) 

pharmaceuticalcompositionisinjectedbysubretinalinjectionorbyintravitreousinjection.In 

someembodimentstheconcentrationofatransgeneproductisatleastequaltoorhigheraftera 

pharmaceuticalcompositionisinjectedintheSCSascomparedtoafterthesamepharmaceutical 

compositionisinjectedbysubretinalinjectionorbyintravitreousinjection.  

1100115J Insomeembodimentsatransgeneproduct(e.g.,concentrationofthetransgene 

product)isdetectedinaneye(e.g.,vitreoushumor)foralongerperiodoftimeaftera 

pharmaceuticalcompositionisinjectedintheSCSascomparedtoafteracomparable(less 

viscous)pharmaceuticalcompositionisinjectedintheSCS.Insomeembodimentsatransgene 

product(e.g.,concentrationofthetransgeneproduct)isdetectedinaneye(e.g.,vitreoushumor) 

foralongerperiodoftimeafterapharmaceuticalcompositionisinjectedintheSCSas 

comparedtoafterareference(lessviscous)pharmaceuticalcompositionisinjectedbysubretinal 

concentrationofthetransgeneproduct)isdetectedinaneye(e.g.,vitreoushumor)foralonger 

periodoftimeafterapharmaceuticalcompositionisinjectedintheSCSascomparedtoafterthe 

same(orsimilarviscosity)pharmaceuticalcompositionisinjectedbysubretinalinjectionorby 

intravitreousinjection.  

1001161 Insomeembodimentsthelongerperiodoftimeisatleast30minutes,1hour,2 

hours,3hours,4hours,5hours,6hours,7hours,8hours,9hours,10hours,12hours,14hours 

16hours,18hours,20hours,22hours,24hours,1day,2days3days,4daysSdays,6days,7 

days,8days,9days,10days,11days,12days,13days,14days,15days,16days,17days,18 

days,19days,20days,21days,23days,25days,27days,30days,35days,40days,50days, 

55days,60days,65days,70days,75days,80days,85days,90days,95days,100days,120 

days,140days,160days,180days,200days,220days,240days,260days,280days,300days, 
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320days,340days,360days,380daysor400dayslonger.Insomeembodimentsthelonger 

periodoftimeisabout30minutes,1hour,2hours,3hours,4hours,5hours,6hours,7hours,8 

hours,9hours,10hours,12hours,14hours,16hours,18hours,20hours,22hours,24hours,1 

day,2days3days,4daysSdays,6days,7days,8days,9days,10days,11days,12days,13 

days,14days,15days,16days,17days,18days,19days,20days,21days,23days,25days, 

27days,30days,35days,40days,50days,55days,60days,65days,70days,75days,80 

days,85days,90days,95days,100days,120days,140days,160days,180days,200days, 

220days,240days,260days,280days,300days,320days,340days,360days,380daysor 

400dayslonger.  

1100117J Insomeembodimentsthetransgeneisdetectedinaneye(e.g.,vitreoushumor)for 

periodoftimeafterthepharmaceuticalcompositionisadministeredintheSCSthatisatleast 

aboutorabout30minutes,1hour,2hours,3hours,4hours,5hours,6hours,7hours,8hours,9 

hours,10hours,12hours,14hours,16hours,18hours,20hours,22hours,24hours,1day,2 

days3days,4days,5days,6days,7daysSdays,9days,10days,11days,12days,13days,14 

days,15days,16days,17days,18days,19days,20days,21days,23days,25days,27days, 

30days,35days,40days,50days,55days,60days,65days,70days,75days,80days,85 

days,90days,95days,100days,120days,140days,160days,180days,200days,220days, 

240days,260days,280days,300days,320days,340days,360days,380daysor400days 

aftertheadministration.  

1100118J Insomeembodimentsthetransgeneisdetectedinaneye(e.g.,vitreoushumor)fora 

subretinaladministrationorviaintravitreousadministrationortotheSCSIorafterthe 

pharmaceuticalcompositionisadministeredviasubretinalorviaintravitreousadministration) 

thatisatmostabout30minutes,1hour,2hours,3hours,4hours,5hours,6hours,7hours,8 

hours,9hours,10hours,12hours,14hours,16hours,18hours,20hours,22hours,24hours,1 

day,2days3days,4days,5days,6days,7days,8days,9days,10days,11days,12days,13 

days,14days,15days,16days,17days,18days,19days,20days,21days,23days,25days, 

27days,30days,35days,40days,50days,55days,60days,65days,70days,75days,80 

days,85days,90days,95daysor100daysafteradministration.  

1100119J Insomeembodimentstheconcentrationofatransgeneproductinaneye(e.g., 

vitreoushumor)canbedeterminedabout30minutes,1hour,2hours,3hours,4hours,5hours, 
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6hours,7hours,8hours,9hours,10hours,12hours,14hours,16hours,18hours,20hours,22 

hours,24hours,1day,2days,3days,4days,5days,6days,7days,8days,9days,10days,11 

days,12days,13days,14days,15days,16days,17days,18days,19days,20days,21days, 

23days,25days,27days,30days,35days,40days,50days,55days,60days,65days,70 

days,75days,80days,85days,90days,95days,100days,120days,140days,160days,180 

days,200days,220days,240days,260days,280days,300days,320days,340days,360days, 

380daysor400daysafterthepharmaceuticalcompositionorthereferencepharmaceutical 

compositionisadministered.  

1001201 Insomeembodimentsasuprachoroidaladministrationofaviscous(e.g.,relatively 

viscousmediumtosuperhighviscosityormoreviscousthanwaterormoreviscousthana 

controlsolutionormoreviscousthanasolutioncommonlyusedforsubretinaladministration) 

pharmaceuticalcomposition(e.g.,liquidformulationcomprisinganAAVcomprisingan 

expressioncassetteencodingatransgene)resultsinahigherconcentrationofthetransgenethat 

isatleast2timesgreateratleast3timesgreateratleast4timesgreateratleast5timesgreater, 

atleast6timesgreateratleast7timesgreateratleast8timesgreateratleast9timesgreaterat 

least10timesgreateratleast15timesgreateratleast20timesgreateratleast50timesgreater, 

atleast100timesgreateratleast5~ogreateratleast10~ogreateratleast150ogreateratleast 

2000greateratleast250~greateratleast300ogreateratleast350ogreateratleast400oatleast 

4500greateratleast500ogreateratleast550ogreateratleast600ogreateratleast650ogreater, 

atleast700ogreateratleast750~greateratleast80"~greateratleast850~greateratleast 

greateratleast250~ogreateroratleast3000oatleast4000ogreateroratleast500~ogreater 

thanafteracomparablelessviscouspharmaceuticalcomposition(referencepharmaceutical 

composition)isusedforexampletoadministertheAAVcomprisingtheexpressioncassette 

encodingthetransgenebysuprachoroidaladministration.  

1001211 Insomeembodimentsasuprachoroidaladministrationofamoreviscous 

pharmaceuticalcomposition(e.g.,liquidformulationcomprisinganAAVcomprisingan 

expressioncassetteencodingatransgene)resultsinahigherconcentrationofthetransgenethat 

isatleast2timesgreateratleast3timesgreateratleast4timesgreateratleast5timesgreater, 

atleast6timesgreateratleast7timesgreateratleast8timesgreateratleast9timesgreaterat 

least10timesgreateratleast15timesgreateratleast20timesgreateratleast50timesgreater, 
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atleast100timesgreateratleast5~ogreateratleast1 ogreateratleast150ogreateratleast 

2000greateratleast250~greateratleast300ogreateratleast350ogreateratleast400oatleast 

4500greateratleast500ogreateratleast550ogreateratleast600ogreateratleast650ogreater, 

atleast700ogreateratleast750~greateratleast 'ogreateratleast850~greateratleast 

900~greateratleast950~greateratleast]000~greateratleast3500~greateroratleast2000o 

greateratleast250~ogreateroratleast3000oatleast4000ogreateroratleast500~~~greater 

thanwhenacomparablelessviscouspharmaceuticalcomposition(areferencepharmaceutical 

composition)isusedforexampletoadministertheAAVcomprisingtheexpressioncassette 

encodingthetransgenebysubretinaladministrationorbyintravitreousadministration.  

1001221 Insomeembodimentsasuprachoroidaladministrationofaviscous(e.g.,relatively 

viscousmediumtosuperhighviscosityormoreviscousthanwaterormoreviscousthana 

controlsolutionormoreviscousthanasolutioncommonlyusedforsubretinaladministration) 

pharmaceuticalcomposition(e.g.,liquidformulationcomprisinganAAVcomprisingan 

expressioncassetteencodingatransgene)resultsinahigherconcentrationofthetransgenethat 

isatleast2timesgreateratleast3timesgreateratleast4timesgreateratleast5timesgreater, 

atleast6timesgreateratleast7timesgreateratleast8timesgreateratleast9timesgreaterat 

least10timesgreateratleast15timesgreateratleast20timesgreateratleast50timesgreater, 

atleast100timesgreateratleast5~ogreateratleast100ogreateratleast150ogreateratleast 

20~0greateratleast250ogreateratleast300ogreateratleast350ogreateratleast400oatleast 

4500greateratleast50~ogreateratleast55~ogreateratleast600ogreateratleast650ogreater, 

90~0 greateratleast950~greateratleast3000~greateratleast350~~greateroratleast2000o 

greateratleast2500ogreateroratleast3000oatleast4000ogreateroratleast500~ogreater 

thanwhenthesamepharmaceuticalcompositionisadministeredviasubretinaladministrationor 

viaintravitreou5administration.  

1001231 Insomeembodimentstheconcentrationofthetransgeneafteramoreviscous 

pharmaceuticalcomposition(e.g.,apharmaceuticalcompositioncomprisinganAAVcomprising 

anexpressioncassetteencodingatransgene)isadministeredbysuprachoroidalinjectionis 

greaterthanafteracomparablelessviscouspharmaceuticalcompositionisadministeredby 

suprachoroidalinjection.Insomeembodimentstheconcentrationofthetransgeneafteramore 

viscouspharmaceuticalcomposition(e.g.,apharmaceuticalcompositioncomprisinganAAV 
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comprisinganexpressioncassetteencodingatransgene)isadministeredbysuprachoroidal 

injectionisgreaterthanafteracomparablelessviscouspharmaceuticalcompositionis 

administeredbysubretinaladministrationorviaintravitreousadministration.Insome 

embodimentstheconcentrationofthetransgeneafteraviscouspharmaceuticalcomposition 

(e.g.,apharmaceuticalcompositioncomprisinganAAVcomprisinganexpressioncassette 
encodingatransgene)isadministeredbysuprachoroidalinjectionisgreaterthanafterthesame 

pharmaceuticalcompositionisadministeredbysubretinaladministrationorviaintravitreous 

administration.  

4.2.7 Otherfunctionalproperties 

1001241 Insomeembodimentsthepharmaceuticalcompositiondescribedhereinhasadesired 

viscositythatissuitableforsuprachoroidalinjection.Insomeembodimentstherecombinant 

AAVinthepharmaceuticalcompositionisatleastasstableastherecombinantAAVina 

referencepharmaceuticalcomposition(oracomparablepharmaceuticalcomposition).Insome 

embodimentstherecombinantAAVinthepharmaceuticalcompositionisatleast500oasstable 

astherecombinantAAVinareferencepharmaceuticalcomposition(oracomparable 

pharmaceuticalcomposition).InsomeembodimentstherecombinantAAVinthe 

pharmaceuticalcompositionhasatleastthesameoracomparableaggregationlevelasthe 

recombinantAAVinareferencepharmaceuticalcomposition.Insomeembodimentsthe 

recombinantAAVinthepharmaceuticalcompositionhasatleastthesameoracomparable 

embodimentstherecombinantAAVinthepharmaceuticalcompositionhasatleastthesameor 

acomparablefreeDNAlevelastherecombinantAAVinareferencepharmaceutical 

composition.InsomeembodimentstherecombinantAAVinthepharmaceuticalcomposition 

hasatleastthesameoracomparableinvitrorelativepotency(JVRP)astherecombinantAAV 

inareferencepharmaceuticalcomposition.InsomeembodimentstherecombinantAAVinthe 

pharmaceuticalcompositionhasatleastthesameoracomparablechangeinsizelevelasthe 

recombinantAAVinareferencepharmaceuticalcomposition.  

1001251 IncertainembodimentstherecombinantAAVinthepharmaceuticalcompositionis 

atleast2 0 o,50o,70o,10%,120o, 1 5 0 o,1 7 0 o,200o,2 5 0 o,3 0 0 o,3 5 0 o,4 0 0 o,4 5 0 o,5 0 0 o,100%,2 

times,3times,5times,10times,100timesor1000timesmorestabletofreeze/thawcyclesthan 

thesamerecombinantAAVinareferencepharmaceuticalcomposition.Insomeembodiments, 
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therecombinantAAVinthepharmaceuticalcompositionisatleastabout5O~o55~~ 6O~0,650o 

70%750o 80008500,900o,950o or1OO~oasstabletofreeze/thawcyclesasthesame 

recombinantAAVinareferencepharmaceuticalcomposition.Incertainembodimentsthe 

stabilityoftherecombinantAAVisdeterminedbyanassayorassaysdisclosedinSection4.6 

andSection5.  

1001261 IncertainembodimentstherecombinantAAVinthepharmaceuticalcomposition 

exhibitsatleast20o,50~,7 0o,10~o,1 20o,15~o,1 7 0o,2 00o,250o,3 0 0 o,350o 4 0 0 o,450o 5 0 ~ o, 

10000,2times,3times,5times,10times,100timesor1000timesmoreinfectivitythanthe 

samerecombinantAAVinareferencepharmaceuticalcomposition.Insomeembodimentsthe 

recombinantAAVinthepharmaceuticalcompositionhasatleastabout50~~ 550~ 6000,650o 

70~0 750o 80~0 8500,9000,9500 or100~otheinfectivityofthesamerecombinantAAVina 

referencepharmaceuticalcomposition.Incertainembodimentsthevirusinfectivityofthe 

recombinantAAVisdeterminedbyanassayorassaysdisclosedinthepresentdisclosure.In 

certainembodimentsthesizeoftherecombinantAAVisdeterminedbyanassayorassays 

disclosedinSection4,6andSection5.Incertainembodimentsthesizeismeasuredpriortoor 

afterfreeze/thawcycles.  

1001271 IncertainembodimentstherecombinantAAVinthepharmaceuticalcomposition 

exhibitsatleast20o,50~,7 0o,10~o,1 20o,15~o,1 7 0o,2 00o,250o,3 0 0 o,350o 4 0 0 o,450o 5 0 ~ o, 

10000,2times,3times,5times,10times,100timesor1000timeslessaggregationthanthe 

samerecombinantAAVinareferencepharmaceuticalcomposition.Insomeembodimentsthe 

70~o750o,80~o850o,900o,950o or10V¼asstableoveraperiodoftimeasthesame 

recombinantAAVinareferencepharmaceuticalcomposition.Incertainembodimentsthe 

aggregationoftherecombinantAAVisdeterminedbyanassayorassaysdisclosedinthepresent 

disclosure.Incertainembodimentstheaggregationismeasuredpriortoorafterfreeze/thaw 

cycles.IncertainembodimentstheaggregationoftherecombinantAAVisdeterminedbyan 

assayorassaysdisclosedinSection4.6.  

1001281 IncertainembodimentstherecombinantAAVinthepharmaceuticalcompositionis 

atleast2 0 o,50o,70o,1 0 ~o,120o,1 5 ~o,1 7 0o,200o,2 5 0o,3 0 0o,3 5 0o,4 0 0o,4 5 0o,5 0 ~o,1 0 0 ~ ~o,2 

times,3times,5times,10times,100timesor1000timesmorestableoveraperiodoftime 

(e.g.,whenstoredat-200 Corat370 C),forexampleatleastaboutorabout1weekabout2 
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weeksabout3weeksabout4weeksabout1monthabout2monthsabout3monthsabout4 

monthsabout5monthsabout6monthsabout7monthsabout8monthsabout9monthsabout 

10monthsabout11months,12monthsabout15monthsabout18monthsabout24months, 

about2yearsabout3yearsabout4yearsthanthesamerecombinantAAVinareference 

pharmaceuticalcomposition.InsomeembodimentstherecombinantAAVinthe 
0 

pharmaceuticalcompositionisatleastabout50%55006O~o,650o70%,750O 80%,85~o90 
9500 or oasstableoveraperiodoftimeasthesamerecombinantAAVinareference 

pharmaceuticalcomposition.Incertainembodimentsthestabilityoveraperiodoftimeofthe 

recombinantAAVisdeterminedbyanassayorassaysdisclosedinthepresentdisclosure.In 

certainembodimentsthestabilityoveraperiodoftimeoftherecombinantAAVisdetermined 

byanassayorassaysdisclosedinSection4.6andSection5.  

1001291 IncertainembodimentstherecombinantAAVinthepharmaceuticalcompositionis 

atleast2 0 o,50o,70o,10%,120o,15%,1 7 0 o,200o,2 5 0 o,3 0 0 o,3 5 0 o,4 0 0 o,4 5 0 o,5 0 '~o,100%,2 

times,3times,5times,10times,100timesor1000higherininvitrorelativepotency(JVRP) 

thanthesamerecombinantAAVinareferencepharmaceuticalcomposition(e.g.,whenstoredat 

-200 Corat370 C).InsomeembodimentstherecombinantAAVinthepharmaceutical 

compositionhasaboutthesameinvitrorelativepotency(JVRP)asthesamerecombinantAAV 

inareferencepharmaceuticalcomposition.InsomeembodimentstherecombinantAAVinthe 

0 pharmaceuticalcompositionhasabout50 0 oSS~o60~~6 5 0 o,7 O0 o7 S0 O8 O0 o85%90%95o 
, , , 

e 

or1000oinvitrorelativepotency(JVRP)asthesamerecombinantAAVinareference 

recombinantAAVisdeterminedbyanassayorassaysdisclosedinthepresentdisclosure.In 

certainembodimentstheinvitrorelativepotency(JVRP)ismeasuredpriortoorafter 

freeze/thawcycles.Incertainembodimentstheinvitrorelativepotency(JVRP)ofthe 

recombinantAAVisdeterminedbyanassayorassaysdisclosedinSection4.6.  

1001301 IncertainembodimentstherecombinantAAVinthepharmaceuticalcompositionhas 

atleast2 0 o,50o,70o,1 0 ~ o,120o,1 5 ~ o,1 7 0 o,200o,2 5 0 o,3 0 0 o,3 5 0 o,4 0 0 o,4 5 0 o,5 0 ~ o,1 0 0 ~ ~ o,2 

times,3times,5times,10times,100timesor1000timeslessfreeDNAthanthesame 

recombinantAAVinareferencepharmaceuticalcomposition.Insomeembodimentsthe 

recombinantAAVinthepharmaceuticalcompositionhasaboutthesameamountoffreeDNAas 

thesamerecombinantAAVinareferencepharmaceuticalcomposition.Insomeembodiments, 
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therecombinantAAVinthepharmaceuticalcompositionhasaboutnotmorethantwotimesthe 

amountoffreeDNAasthesamerecombinantAAVinareferencepharmaceuticalcomposition.  

InsomeembodimentstherecombinantAAVinthepharmaceuticalcompositionhasabout o 

5500,600o,650o700o,75O~, 800o8500,900o950oor100%theamountoffreeDNAasthe 

samerecombinantAAVinareferencepharmaceuticalcomposition.Insomeembodimentsthe 

recombinantAAVinthepharmaceuticalcompositionhasatleastabout500~moreabout250o 

moreabout150~moreabout100~moreabout50~moreabout40~moreabout30omoreabout 

20omoreabout10~moreabout00~moreabout~lessabout20olessabout50~lessabout 

70olessaboutlO0olessabout2timesmoreabout3timesmoreabout2timeslessorabout3 

timeslessfreeDNAthanthesamerecombinantAAVinareferencepharmaceutical 

composition.IncertainembodimentsthefreeDNAoftherecombinantAAVisdeterminedby 

anassayorassaysdisclosedinSection4.6andSection5.  

1001311 IncertainembodimentstherecombinantAAVinthepharmaceuticalcompositionhas 

atmost200olS~olO~~oS'~oS~o4 0 o3 0 o2 0 oorl0ochangeinsizeoveraperiodoftime(e.g., 
, , , , , , 

whenstoredat-20 0 Corat370 C),forexampleatleastaboutorabout1weekabout2weeks, 

about3weeksabout4weeksabout1monthabout2monthsabout3monthsabout4months, 

about5monthsabout6monthsabout7monthsabout8monthsabout9monthsabout10 

monthsabout11monthsabout12monthsabout15monthsabout18monthsabout24 

monthsabout2yearsabout3yearsandabout4years.Incertainembodimentsthesizeofthe 

certainembodimentsthesizeismeasuredpriortoorafterfreeze/thawcycles.Incertain 

embodimentsthesizeoftherecombinantAAVisdeterminedbyanassayorassaysdisclosedin 

Section4.6.  

[00132J IncertainembodimentstherecombinantAAVinthepharmaceuticalcompositionis 

atleast2 0 o,50o,70o, 10~o,120o,1 5 ~ o,1 7 0 o,200o,2 5 0 o,3 0 0 o,3 5 0 o,4 0 0 o,4 5 0 o,5 0 ~ ~ o,100~~o,2 

times,3times,5times,10times,100timesor1000timesmorestablethanthesame 

recombinantAAVinareferencepharmaceuticalcomposition(e.g.,whenstoredat-20 0 Corat37 

0 C).InsomeembodimentstherecombinantAAVinthepharmaceuticalcompositionisaboutas 

stableasthesamerecombinantAAVinareferencepharmaceuticalcomposition(e.g.,when 

storedat-200 Corat370 C).InsomeembodimentstherecombinantAAVinthepharmaceutical 

compositionisatleastaboutSO~o550~ 6 O0 o6 5 0 o,7O0o7 5 0 oSO~o8 5 0 o9 O0 o, 9 5 0 oor9 9 0 oas 
, , , 
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stableasthesamerecombinantAAVinareferencepharmaceuticalcomposition(e.g.,when 

storedat-200 Corat370 C).IncertainembodimentsthestabilityoftherecombinantAAVis 

determinedbyanassayorassaysdisclosedinSection4.6.  

1001331 Incertainembodimentsapharmaceuticalcompositionprovidedhereiniscapableof 

beingstoredfor1,2,3,4,5,6,7,8,9,10,12,13,14,15,16,17,18,19,20,21,22,23,or24 

monthswithoutlossofstabilityasdeterminede.g.byanassayorassaysdisclosedinSection4.6 

or.. Incertainembodimentsapharmaceuticalcompositionprovidedhereiniscapableofbeing 

storedfor1,2,3,4,5,6,7,8,9,10,12,13,14,15,16,17,18,19,20,21,22,23,or24monthsat 

4ocwithoutlossofstability.Incertainembodimentsapharmaceuticalcompositionprovided 

hereiniscapableofbeingstoredfor1,2,3,4,5,6,7,8,9,10,12,13,14,15,16,17,18,19,20, 

21,22,23,or24monthsat<60 0 Cwithoutlossofstability.Incertainembodimentsa 

pharmaceuticalcompositionprovidedhereiniscapableofbeingstoredfor1,2,3,4,5,6,7,8,9, 

10,12,13,14,15,16,17,18,19,20,21,22,23,or24monthsat-80 0 Cwithoutlossofstability.  

Incertainembodimentsapharmaceuticalcompositionprovidedhereiniscapableofbeingstored 

for1,2,3,4,5,6,7,8,9,10,12,13,14,15,16,17,18,19,20,21,22,23,or24monthsat4 0 C 

afterhavingbeenstoredat-20 0 Cfor1,2,3,4,5,6,7,8,9,10,or12monthswithoutlossof 

stability.  

1001341 Incertainembodimentsapharmaceuticalcompositionprovidedhereiniscapableof 

beingfirststoredfor1,2,3,4,5,6,7,8,9,10,12,13,14,15,16,17,18,19,20,21,22,23,or 

24monthsat-80 0 Cthenbeingthawedandafterthawingbeingstoredat2-10 0 C,4-80 C,20 C 

withoutlossofstabilityasdeterminede.g.,byanassayorassaysdisclosedinSection4.6or. In 

certainembodimentsapharmaceuticalcompositionprovidedhereiniscapableofbeingfirst 

storedfor1,2,3,4,5,6,7,8,9,10,12,13,14,15,16,17,18,19,20,21,22,23,or24monthsat 

-80octhenbeingthawedandafterthawingbeingstoredatabout4 0 Cfor1,2,3,4,5,6,7,8, 

9,10,or12additionalmonthswithoutlossofstabilityasdeterminede.g.,byanassayorassays 

disclosedinSection4.6or5, Incertainembodimentsapharmaceuticalcompositionprovided 

hereiniscapableofbeingfirststoredfor1,2,3,4,5,6,7,8,9,10,12,13,14,15,16,17,18,19, 

20,21,22,23,or24monthsat<60 0 Cthenbeingthawedandafterthawingbeingstoredat 

about40 Cfor1,2,3,4,5,6,7,8,9,10,or12additionalmonthswithoutlossofstabilityas 

determinede.g.,byanassayorassaysdisclosedinSection4.6or5.  
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1001351 Effectsofthemethodsorpharmaceuticalcompositionsprovidedhereinmaybe 

monitoredbymeasuringsignsofvisionlossinfectioninflammationandothersafetyevents, 

includingretinaldetachment.Insomeembodimentsdifferentpharmaceuticalcompositions 

(e.g.,liquidformulation)havingdifferentviscosity(e.g.,rangingfromlowviscositytoveryhigh 

viscosity)canbeusedtodeliverthevectorintheSCS.Insomeembodimentsvectorsdelivered 

usingamediumtohighviscositypharmaceuticalcompositions(e.g.,liquidformulation)are 

moreeffectivethanvectorsdeliveredusingalowviscositypharmaceuticalcomposition(e.g., 

liquidformulation)(e.g.,whenadministeredintheSCS).Insomeembodimentsvectors 

deliveredusingamediumtohighviscosityformulationresultsinimprovedvisionascompared 

tovectorsdeliveredusingalowviscosityformulation.  

1001361 Effectsofthemethodsorpharmaceuticalcompositionsprovidedhereinmayalsobe 

measuredbyachangefrombaselineinNationalEyeInstituteVisualFunctioningQuestionnaire, 

theRasch-scoredversion(NEJ-VFQ-28-R)(compositescoreactivitylimitationdomainscore 

andsocio-emotionalfunctioningdomainscore).Insomeembodimentseffectsofthemethods 

providedhereinmayalsobemeasuredbyachangefrombaselineinNationalEyeInstitute 

VisualFunctioningQuestionnaire25-itemversion(KEJ-VFQ-25)(compositescoreandmental 

healthsubscalescore).Insomeembodimentseffectsofthemethodsprovidedhereinmayalso 

bemeasuredbyachangefrombaselineinMacularDiseaseTreatmentSatisfactionQuestionnaire 

(MacTSQ)(compositescoresafetyefficacyanddiscomfortdomainscoreandinformation 

1001371 Inspecificembodimentstheefficacyofamethodorvector(vectorformulation) 

describedhereinisreflectedbyanimprovementinvisionatabout4weeks,12weeks,6months, 

12months,24months,36monthsoratotherdesiredtimepoints.Inaspecificembodimentthe 

improvementinvisionischaracterizedbyanincreaseinBCVAforexampleanincreaseby1 

letter,2letters,3letters,4letters,5letters,6letters,7letters,8letters,9letters,10letters,11 

lettersor12lettersormore.Inaspecificembodimenttheimprovementinvisionis 

characterizedbya50o,1O'~0, 15~o2O~o,300o400o,50~oormoreincreaseinvisualacuityfrom 

baseline.  

1001381 Inspecificembodimentsthereisnoinflammationintheeyeaftertreatmentorlittle 

inflammationintheeyeaftertreatment(forexampleanincreaseinthelevelofinflammationby 

1000500 20o 100orlessfrombaseline).  
, , 
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4.3 DOSAGEANDMODEOFADMINISTRATION 

[00139J Inoneaspectprovidedhereinisamethodofsuprachoroidaladministrationfor 

treatingapathologyoftheeyecomprisingadministeringtothesuprachoroidalspaceintheeye 

ofahumansubjectinneedoftreatmentarecombinantviralvectorcomprisinganucleotide 

sequenceencodingatherapeuticproductsuchthatthetherapeuticproductisexpressedand 

resultsintreatmentofthepathologyoftheeye.Incertainembodimentstheadministeringstep 

isbyinjectingtherecombinantviralvectorintothesuprachoroidalspaceusingasuprachoroidal 

drugdeliverydeviceIncertainembodimentsthesuprachoroidaldrugdeliverydeviceisa 

microinjector.Insomeembodimentsapharmaceuticalcompositionorareference 

pharmaceuticalcompositionprovidedhereinissuitableforadministrationbyonetwoormore 

routesofadministration(e.g.,suitableforsuprachoroidalandsubretinaladministration).  

1001401 Incertainembodimentsthevectorgenomeconcentration(VGC)ofthe 

pharmaceuticalcomposition(orthereferencepharmaceuticalcomposition)isabout3x1 

GC/mLabout1x1010GC/mLabout1.2x1O' 0 GC/mLabout1.6x1010GC/mLabout4x 

1010GC/mLabout6x1010GC/mLabout2x10"GC/mLabout2.4x10"GC/mLabout2.5 

xlO~~GC/mLabout3x10''GC/mLabout3.2x10''GC/mLabout6.2x10''GC/mLabout 

6.5xTO''GC/mLabout1x 1 0 t2GC/mLabout2.5x1012GC/mLabout3x1012GC/mL 

about5x1 0 t2GC/mLabout1.5xio' 3 GC/mLabout2xio' 3 GC/mLorabout3xio' 3 

GC/mL.  

pharmaceuticalcomposition(orthereferencepharmaceuticalcomposition)isabout3x1 

GC/mL,4xio9 GC/mL,5xio9 GC/mL,6xio9 GC/mL,7xio9 GC/mL,8xio9 GC/mL,9x 

io9 GC/mLabout1x1010GC/mLabout2x 1 0 t0GC/mLabout3x1010GC/mLabout4x 

1010GC/mLabout5x1010GC/mLabout6x1010GC/mLabout7x 1 0 t0GC/mLabout8x 

1010GC/mLabout9x1010GC/mLabout1x10"GC/mLabout2x 1 0 ~ ~ GC/mLabout3x 

1011GC/mLabout4x10"GC/mLabout5x10"GC/mLabout6x 1 0 ~ ~ GC/mLabout7x 

1011GC/mLabout8x10"GC/mLabout9x10"GC/mLabout1x 1 0 t2GC/mLabout2x 

1012GC/mLabout3x1012GC/mLabout4x1012GC/mLabout5x 1 0 t2GC/mLabout6x 

1012GC/mLabout7x1012GC/mLabout8x1012GC/mLabout9x 1 0 t2GC/mLabout1x 

io'3 GC/mLabout1.5xio' 3 GC/mLabout2xio' 3 GC/mLabout3xio' 3 GC/mL.  
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1001421 Insomeembodimentsthevolumeofthepharmaceuticalcomposition(e.g.,liquid 

formulation)isanyvolumecapableofreducingtheminimumforcetoseparatethescleraand 

choroid.Insomeembodimentsthevolumeofthepharmaceuticalcomposition(e.g.,liquid 

formulation)isabout50pLtoabout1000piL,50jiLtoabout500gL,504toabout400piL50 

4toabout350jiL,50jiLtoabout300jtLabout50jiLtoabout2754,about50jiLtoabout 
250gLabout50kLtoabout225jiLabout50jILtoabout200jiLabout50kLtoabout175 

4,about50gLtoabout1504,about60gLtoabout140gLabout704toabout130piL 
about804toabout120pilLabout904toabout110gLorabout100jiL.  

1001431 Currentlyavailabletechnologiesforsuprachoroidalspace(SCS)deliveryexist.  

PreclinicallySCinjectionshavebeenachievedwithscleralflaptechniquecathetersand 

standardhypodermicneedlesaswellaswithmicroneedles.Ahollow-bore750um-long 

microneedle(ClearsideBiomedicalInc.)canbeinsertedattheparsandhasshownpromisein 

clinicaltrials.Amicroneedledesignedwithforce-sensingtechnologycanbeutilizedforSC 

injectionsasdescribedbyChitnisetal.(Chitnis&D etal.Aresistance-sensingmechanical 

injectorfortheprecisedeliveryofliquidstotargettissue.NatBiomedEng3,621-631(2019).  

https://doi.org/10.1038/s41551-019-0350-2).OxularLimitedisdevelopingadelivery 

system(Oxulumis)thatadvancesanilluminatedcannulainthesuprachoroidalspace.TheOrbit 

device(Gyroscope)isaspecially-designedsystemenablingcannulationofthesuprachoroidal 

spacewithaflexiblecannula.Amicroneedleinsidethecannulaisadvancedintothesubretinal 

spacetoenabletargeteddosedelivery.AtinternoaccesstotheSCScanalsobeachievedusing 

includetheCyPass®Micro-Stent(AlconFortWorthTexasUS)andiStent®(Glaukos),which 

aresurgicallyimplantedtoprovideaconduitfromtheanteriorchambertotheSCStodrainthe 

aqueoushumorwithoutformingafilteringbleb.Otherdevicescontemplatedforsuprachoroidal 

deliveryincludethosedescribedinUKPatentPublicationNo.GB2531910AandU.S.Patent 

No.10,912,883B2.  

1001441 Insomeembodimentsthesuprachoroidaldrugdeliverydeviceisasyringewitha1 

millimeter30gaugeneedle.Insomeembodimentsthesyringehasalargercircumference(e.g., 

29gaugeneedle). Dunnganinjectionusingthisdevicetheneedlepiercestothebaseofthe 

scleraandfluidcontainingdrugentersthesuprachoroidalspaceleadingtoexpansionofthe 

suprachoroidalspace.Asaresultthereistactileandvisualfeedbackduringtheinjection.  
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Followingtheinjectionthefluidflowsposteriorlyandabsorbsdominantlyinthechoroidand 

retina.Thisresultsintheproductionoftransgeneproteinfromallretinalcelllayersand 

choroidalcells.Usingthistypeofdeviceandprocedureallowsforaquickandeasyin-office 

procedurewithlowriskofcomplications.  

1001451 Insomeembodimentsamicroneedleorsyringeisselectedbasedontheviscosityofa 

pharmaceuticalcomposition(e.g.,liquidformulation).Insomeembodimentsamicroneedleis 

selectedbasedonthepressureresultedintheeye(e.g.,intheSCS)whenapharmaceutical 

composition(e.g.,liquidformulation)isadministered.Forexampleapharmaceutical 

composition(e.g.,liquidformulation)havingmediumorhighviscositymaybenefitfromtheuse 

ofawidermicroneedleforinjection.InsomeembodimentsthepressureintheSCSislower 

whenawidermicroneedleisusedascomparedtothepressureobtainedwhenanarrower 

microneedleisused.Insomeembodiments,10gaugeneedle,11gaugeneedle,12gaugeneedle, 

13gaugeneedle,14gaugeneedle,15gaugeneedle,16gaugeneedle,17gaugeneedle,18gauge 

needle,19gaugeneedle,20gaugeneedle,21gaugeneedle,22gaugeneedle,23gaugeneedle, 

24gaugeneedle,25gaugeneedle,26gaugeneedle,27gaugeneedle,28gaugeneedle,29gauge 

needle,30gaugeneedle,31gaugeneedle,32gaugeneedle,33gaugeneedleor34gaugeneedle 

isused.Insomeembodimentsa27gaugeneedleisused.Insomeembodimentsa28gauge 

needleisused.Insomeembodimentsa29gaugeneedleisused.Insomeembodimentsa30 

gaugeneedleisused.Insomeembodimentsa31gaugeneedleisused.Insomeembodiments, 

agaugethatissmallerthana27gaugeneedleisused.Insomeembodimentsagaugethatis 

gaugeneedleisused.Insomeembodimentsagaugethatishigherthana30gaugeneedleis 

used.  

[00146J Insomeembodimentsthepressureduringadministrationofapharmaceutical 

compositionisabout10PSI,15PSI,20PSI,25PSI,30PSI,35PSI,40PSI,45PSI,50PSI,55 

PSI,60PSI,65PSI,70PSI,75PSI,80PSI,85PSI,90PSI,95PSI,100PSI,150PSIor200 

PSI.Insomeembodimentsthepressureduringadministrationofapharmaceuticalcomposition 

isnotgreaterthanabout10PSI,15PSI,20PSI,25PSI,30PSI,35PSI,40PSI,45PSI,50PSI, 

55PSI,60PSI,65PSI,70PSI,75PSI,80PSI,85PSI,90PSI,95PSI,100PSI,150PSIor200 

PSI.InsomeembodimentsthepressuretoopentheSCSduringadministrationofa 

pharmaceuticalcompositionisnotgreaterthanabout10PSI,15PSI,20PSI,25PSI,30PSI,35 
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PSI,40PSI,45PSI,50PSI,55PSI,60PSI,65PSI,70PSI,75PSI,80PSI,85PSI,90PSI,95 

PSI,100PSI,150PSIor200PSI.Insomeembodimentsthepressureduringadministrationof 

apharmaceuticalcomposition(orthepressurerequiredtoopentheSCS)isbetween20PSIand 

50PSI,20PSIand75PSI,20PSIand40PSI,10PSIand40PSI,10PSIand100PSIor10PSI 

and80PSI.Insomeembodimentsthepressuredecreasesastherateofinjectiondecreases(e.g., 

pressuredecreasesfroma4secondsrateofinjectiontoa10secondsrateofinjection).Insome 

embodimentsthepressuredecreasesasthesizeoftheneedleincreases.Insomeembodiments, 

thepressureincreasesastheviscosityincreases.  

1001471 DosesthatmaintainaconcentrationofthetransgeneproductataCminofatleast 

0.330~tg/mLintheeye(e.g.,Vitreoushumor),or0.110~g/mLintheAqueoushumour(the 

anteriorchamberoftheeye)forthreemonthsaredesire&thereafterVitreousCmin 

concentrationsofthetransgeneproductrangingfrom1.70to6.60~g/mLand/orAqueousCmin 

concentrationsrangingfrom0.567to2.20~tg/mLshouldbemaintained.Howeverbecausethe 

transgeneproductiscontinuouslyproduced(underthecontrolofaconstitutivepromoteror 

inducedbyhypoxicconditionswhenusinganhypoxia-induciblepromoter),maintenanceof 

lowerconcentrationscanbeeffective.Transgeneconcentrationscanbemeasureddirectlyin 

patientsamplesoffluidcollectedfromabodilyfluidocularfluidvitreoushumorortheanterior 

chamberorestimatedand/ormonitoredbymeasuringthepatientsserumconcentrationsofthe 

transgeneproduct theratioofsystemictovitrealexposuretothetransgeneproductisabout 

1:90,000.(E.g.,seevitreoushumorandserumconcentrationsofranibizumabreportedinXuL, 

etal.,2013,Invest.Opthal.Vis.Sci.54:1616-1624,atp.1621andTable5atp.1623,whichis 

incorporatedbyreferencehereininitsentirety).  

1001481 Incertainembodimentsdosagesaremeasuredbygenomecopiesperml(GC/mL)or 

thenumberofgenomecopiesadministeredtotheeyeofthepatient(e.g.,administered 

suprachoroidally).Insomeembodiments,2.4x1O~~GC/mLto1xio' 3 GC/mLare 

administered,2.4x10"GC/mLto5x10"GC/mLareadministered,5x10"GC/mLto1x 1 0 t2 

GC/mLareadministered,1x1012GC/mLto5x1012GC/mLareadministeredor5x1 0 t2 

GC/mLto1x 1 0 t3GC/mLareadministered.Insomeembodiments,1.5x 1 0 t3GC/mLto3x 

1013GC/mLareadministered.Insomeembodimentsabout2.4x1011GC/mLabout5xlO~ 

GC/mLabout1x1012GC/mLabout2.5x 1 0 t2GC/mLabout5x1012GC/mLabout1x 

GC/mLorabout1.5x1013GC/mLareadministered.Insomeembodiments,1xio 9to1x1012 

79 

S S



WO20221076549 PCT/IJS2021/053759 

genomecopiesareadministered.Insomeembodiments,3x10~to2.5x genomecopiesare 

administered.Inspecificembodiments,1x10~to2.5x10"genomecopiesareadministered.In 

specificembodiments,1x10~to1x10~~genomecopiesareadministered.Inspecific 

embodiments,1xio~toS~io 9 genomecopiesareadministered.Inspecificembodiments,6x 

io~to3x1010genomecopiesareadministered.Inspecificembodiments,4x1010to1x10" 

genomecopiesareadministered.Inspecificembodiments,2x10~~to1.5x1012genomecopies 

areadministered.Inaspecificembodimentabout3x1o~genomecopiesareadministered 

(whichcorrespondstoabout1.2x1010GC/mLinavolumeof250~tl).Inanotherspecific 

embodimentabout1x1010genomecopiesareadministered(whichcorrespondstoabout4x 

1010GC/mLinavolumeof250jil).Inanotherspecificembodimentabout6x1Otogenome 

copiesareadministered(whichcorrespondstoabout2.4x10~~GC/mLinavolumeof250~tl).  

Inanotherspecificembodimentabout6.4x1010genomecopiesareadministered(which 

correspondstoabout3.2x10~~GC/mLinavolumeof200kl).Inanotherspecificembodiment, 

about1.3x10~~genomecopiesareadministered(whichcorrespondstoabout6.5x10"GC/mL 

inavolumeof200jil).Insomeembodimentsabout6.4x1010genomecopiesareadministered 

pereyeorperdoseorperrouteofadministration.Insomeembodimentsabout6.4x1010 

genomecopiesisthetotalnumberofgenomecopiesadministered.Insomeembodimentsabout 

1.3x10~~genomecopiesareadministeredpereyeorperdoseorperrouteofadministration.In 

someembodimentsabout1.3x10"genomecopiesisthetotalnumberofgenomecopies 

orperdoseorperrouteofadministration.Insomeembodimentsabout2.5x10"genome 

copiesisthetotalnumberofgenomecopiesadministered.Insomeembodimentsabout5x1o" 

genomecopiesareadministeredpereyeorperdoseorperrouteofadministration.Insome 

embodimentsabout5x10"genomecopiesisthetotalnumberofgenomecopiesadministered.  

Insomeembodimentsabout3x1012genomecopiesareadministeredpereyeorperdoseorper 

routeofadministration.Insomeembodimentsabout3x1012genomecopiesisthetotalnumber 

ofgenomecopiesadministered. Inanotherspecificembodimentabout1. 6x10'~genome 

copiesareadministered(whichcorrespondstoabout6.2x10~~GC/mLinavolumeof250~tl).  

Inanotherspecificembodimentabout1. 55x10"genomecopiesareadministered(which 

correspondstoabout6.2x10~~GC/mLinavolumeof2SOkl).Inanotherspecificembodiment, 

about1.6x10~~genomecopiesareadministered(whichcorrespondstoabout6.4x10"GC/mL 
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inavolumeof250jil).Inanotherspecificembodimentabout2.5x1011genomecopies(which 

correspondstoabout1.0x1012inavolumeof2SO~tl)areadministered.Inanotherspecific 

embodimentabout2.5x1011genomecopiesareadministered(whichcorrespondstoabout2.5x 

1012GC/mLinavolumeof100jil).Inanotherspecificembodimentabout3xlOs'genome 

copiesareadministered(whichcorrespondstoabout3x1012GC/mLinavolumeof1OO~il).In 

anotherspecificembodimentabout5x1011genomecopiesareadministered(whichcorresponds 

toabout5x1 0 t2GC/mLinavolumeof200jtl).Inanotherspecificembodimentabout6x10" 

genomecopiesareadministered(whichcorrespondstoabout3x1012GC/mLinavolumeof 

200~d).Inanotherspecificembodimentabout6x10"genomecopiesareadministered(which 

correspondstoabout6x1012GC/mLinavolumeof100jil).Inanotherspecificembodiment 

about1.5x1012genomecopiesareadministered(whichcorrespondstoabout1.5xi0'~GC/mL 

inavolumeof100j~tl).  

1001491 Incertainembodimentsabout6.0x1010genomecopiesperadministrationorper 

eyeareadministered.Incertainembodimentsabout6.4x1010genomecopiesper 

administrationorpereyeareadministered.Incertainembodimentsabout1.3x10"genome 

copiesperadministrationorpereyeareadministered.Incertainembodimentsabout1.5x10" 

genomecopiesperadministrationorpereyeareadministered.Incertainembodimentsabout 

1.6x10~~genomecopiesperadministrationorpereyeareadministered.Incertain 

embodimentsabout2.5x10"genomecopiesperadministrationorpereyeareadministered.  

administered.Incertainembodimentsabout5.0x10"genomecopiesperadministrationorper 

eyeareadministered.Incertainembodimentsabout6x~o~'genomecopiesperadministration 

orpereyeareadministered.Insomeembodimentsabout1.5x1012genomecopiesare 

administeredpereyeorperdoseorperrouteofadministration.Insomeembodimentsabout 

1. 5x1012genomecopiesisthetotalnumberofgenomecopiesadministered.Incertain 

embodimentsabout3x1012genomecopiesperadministrationorpereyeareadministered.In 

certainembodimentsabout1.0x10t2GC/mLperadministrationorpereyeareadministered.  

Incertainembodimentsabout2.5x10t2GC/mLperadministrationorpereyeareadministered.  

Incertainembodimentsabout3x~012GC/mLperadministrationorpereyeareadministered.  

Incertainembodimentsabout3.0x~0'~genomecopiesperadministrationorpereyeare 

81 

Incertainembodimentsabout3x10''genomecopiesperadministrationorpereyeare



WO20221076549 PCT/IJS2021/053759 

administered.Incertainembodimentsupto3.0x~013genomecopiesperadministrationorper 

eyeareadministered.  

1001501 Incertainembodimentsabout1.5x1011genomecopiesperadministrationorper 

eyeareadministeredbysuprachoroidalinjection.Incertainembodimentsabout2.5x~ 

genomecopiesperadministrationorpereyeareadministeredbysuprachoroidalinjection.In 

certainembodimentsabout3x1011genomecopiesperadministrationorpereyeare 

administeredbysuprachoroidalinjection.Incertainembodimentsabout5.0x~0~genome 

copiesperadministrationorpereyeareadministeredbysuprachoroidalinjection.Incertain 

embodimentsabout6x~~genomecopiesperadministrationorpereyeareadministeredby 

suprachoroidalinjection.Incertainembodimentsabout1.5x1012genomecopiesper 

administrationorpereyeareadministeredbysuprachoroidalinjection.Incertainembodiments, 

about3x1012genomecopiesperadministrationorpereyeareadministeredbysuprachoroidal 

injection.Incertainembodimentsabout2.5x1011genomecopiespereyeareadministeredbya 

singlesuprachoroidalinjection.Incertainembodimentsabout3x~011genomecopiesper 

administrationorpereyeareadministeredbyasinglesuprachoroidalinjection.Incertain 

embodimentsabout3x1~genomecopiesperadministrationorpereyeareadministeredbya 

singlesuprachoroidalinjectioninavolumeof100p1.Incertainembodimentsabout3x1011 

genomecopiesperadministrationorpereyeareadministeredbyasinglesuprachoroidal 

injectioninavolumeof200k 1 ~ Incertainembodimentsabout3x1011genomecopiesper 

administrationorpereyeareadministeredbydoublesuprachoroidalinjections.Incertain 

doublesuprachoroidalinjectionswhereineachinjectionisinavolumeof50p1.Incertain 

embodimentsabout3x~011genomecopiesperadministrationorpereyeareadministeredby 

doublesuprachoroidalinjectionswhereineachinjectionisinavolumeof100p1.Incertain 

embodimentsabout5.0x1011genomecopiesperadministrationorpereyeareadministeredby 

doublesuprachoroidalinjections.Incertainembodimentsabout6x1011genomecopiesper 

administrationorpereyeareadministeredbyasinglesuprachoroidalinjection.Incertain 

embodimentsabout6x~011genomecopiesperadministrationorpereyeareadministeredbya 

singlesuprachoroidalinjectioninavolumeof100p1.Incertainembodimentsabout6x1011 

genomecopiesperadministrationorpereyeareadministeredbyasinglesuprachoroidal 

injectioninavolumeof200jtl.Incertainembodimentsabout6x1011genomecopiesper 
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administrationorpereyeareadministeredbydoublesuprachoroidalinjections.Incertain 

embodimentsabout6x~~genomecopiesperadministrationorpereyeareadministeredby 

doublesuprachoroidalinjectionswhereineachinjectionisinavolumeof50p1.Incertain 

embodimentsabout6x~~genomecopiesperadministrationorpereyeareadministeredby 

doublesuprachoroidalinjectionswhereineachinjectionisinavolumeof100p1.Incertain 

embodimentsabout3.0x1013genomecopiesperadministrationorpereyeareadministeredby 

suprachoroidalinjection.Incertainembodimentsupto3.0x1013genomecopiesper 

administrationorpereyeareadministeredbysuprachoroidalinjection.Incertainembodiments, 

about2.5x1012GC/mLpereyeareadministeredbyasinglesuprachoroidalinjectionina 

volumeof100jA.Incertainembodimentsabout2.5x1012GC/mLpereyeareadministeredby 

doublesuprachoroidalinjectionswhereineachinjectionisinavolumeof100p1. Incertain 

embodimentsabout1. Sx~013GC/mLpereyeareadministeredbyasinglesuprachoroidal 

injectioninavolumeof100p1.  

1001511 Incertainembodimentstherecombinantviralvectorisadministeredbydouble 

suprachoroidalinjections.Incertainembodimentsthefirstinjectionintherighteyeis 

administeredinthesuperiortemporalquadrant(i.e.,betweenthe10oclockand11o'clock 

positions),andthesecondinjectioninthesameeyeisadministeredintheinferiornasalquadrant 

(i.ebetweenthe4oclockand5o'clockpositions).Incertainembodimentsthefirstinjectionin 
therighteyeisadministeredintheinferiornasalquadrant(i.e.,betweenthe4oclockand5 

o'clockpositions),andthesecondinjectioninthesameeyeisadministeredinthesuperior 

temporalquadrant(i.e.,betweenthe10oclockand11oclockpositions).Incertain 
embodimentsthefirstinjectioninthelefteyeisadministeredinthesuperiortemporalquadrant 

(i.ebetweenthe1o9clockand2oclockpositions),andthesecondinjectioninthesameeyeis 
administeredintheinferiornasalquadrant(i.e.,betweenthe7o9clockand8o'clockpositions).  

Incertainembodimentsthefirstinjectioninthelefteyeisadministeredintheinferiornasal 
9 

quadrant(i.e.,betweenthe7oclockand8o'clockpositions),andthesecondinjectioninthe 
sameeyeisadministeredinthesuperiortemporalquadrant(i.e.,betweenthe1o'clockand2 

0clockpositions).  

1001521 Incertainembodimentstherecombinantviralvectorisadministeredbyasingle 

suprachoroidalinjection.Incertainembodimentsthesingleinjectionintherighteyeis 

administeredinthesuperiortemporalquadrant(i.e.,betweenthe10o9clockand11o'clock 
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positions).Incertainembodimentsthesingleinjectionintherighteyeisadministeredinthe 

inferiornasalquadrant(i.e.,betweenthe4o'clockand5o'clockpositions).Incertain 

embodimentsthesingleinjectioninthelefteyeisadministeredinthesuperiortemporal 

quadrant(i.e.,betweenthe1oclockand2oclockpositions).Incertainembodimentsthesingle 

injectioninthelefteyeisadministeredintheinferiornasalquadrant(i.e.,betweenthe7o'clock 

and8oclockpositions).  

1001531 Insomeembodimentsthepharmaceuticalcompositionorthereference 

pharmaceuticalcompositionisadministeredtoahumansubject(e.g.,suprachoroidally, 

subretinallyorintravitreously)oncetwicethreetimesfourtimesfivetimessixtimesseven 

timeseighttimesninetimestentimesfifteentimestwentytimestwentyfivetimesorthirty 

times.Insomeembodimentsthepharmaceuticalcompositionorthereferencepharmaceutical 

compositionisadministeredtoahumansubjectonceinonedaytwiceinonedaythreetimesin 

onedayfourtimesinonedayfivetimesinonedaysixtimesinonedayorseventimesinone 

day.InsomeembodimentsthesameamountofAAVgenomecopiesareadministeredper 

administration.Forexamplethesamegenomecopiesareadministeredsuprachoroidally, 

subretinallyorintravitreously.InsomeembodimentsthesametotalamountofAAVgenome 

copiesareadministered.ForexamplethesametotalamountofAAVgenomecopiesare 

administeredsuprachoroidallysubretinallyorintravitreouslyregardlessofthenumberoftotal 

administrations(e.g.,ifsubretinaladministrationisperformedonceandsuprachoroidal 

administrationisperformedtwicethegenomecopiesintheonesubretinaladministrationisthe 

1001541 Asusedhereinandunlessotherwisespecifiedtheterm'about"meanswithinplusor 

minus100oofagivenvalueorrange 

4.4 CONSTRUCTSANDFORMULATIONS 

1001551 Insomeembodimentstherecombinantvectorsprovidedhereincomprisethe 

followingelementsinthefollowingorder:a)aconstitutiveorahypoxia-induciblepromoter 

sequenceandb)asequenceencodingthetransgene(e.g.,therapeuticproduct).Incertain 

embodimentstherecombinantvectorsprovidedhereincomprisethefollowingelementsinthe 

followingorder:a)afirstJTRsequenceb)afirstlinkersequencec)aconstitutiveora 

hypoxia-induciblepromotersequenced)asecondlinkersequencee)anintronsequencef)a 
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thirdlinkersequenceg)afirstUTRsequenceli)asequenceencodingthetransgene(e.g.,an 
afourthlinker 

S antigen-bindingfragmentmoiety),i)asecondUTRsequenceS 

sequencek)apolyAsequence,1)afifthlinkersequenceandm)asecondJTRsequence.  

1001561 Incertainembodimentstherecombinantvectorsprovidedhereincomprisethe 

followingelementsinthefollowingorder:a)afirstJTRsequenceb)afirstlinkersequencec)a 

constitutiveorahypoxia-induciblepromotersequenced)asecondlinkersequencee)anintron 

sequencef)athirdlinkersequenceg)afirstUTRsequenceh)asequenceencodingthe 

transgene(e.g.,ananti-VIEGFantigen-bindingfragmentmoiety),i)asecondUTRsequencej)a 

fourthlinkersequencek)apolyAsequence,1)afifthlinkersequenceandm)asecondJTR 

sequencewhereinthetransgenecomprisesthesignalpeptideofVIEGF(SEQTEDNO:5),and 

whereinthetransgeneencodesalightchainandaheavychainsequenceseparatedbyacleavable 

F/F2Asequence.  

1001571 InsomeembodimentstheAAV(AAVviralvectors)providedhereincomprisethe 
S 

followingelementsinthefollowingorder:a)aconstitutiveorahypoxia-induciblepromoter 

sequenceandb)asequenceencodingthetransgene(e.g.,anantiATEGFantigen-binding 

fragmentmoiety).Insomeembodimentsthetransgeneisafullyhumanpost-translationally 

modified(HuPTM)antibodyagainstVIEGF.Insomeembodimentsthefullyhumanpost

translationallymodifiedantibodyagainstVIEGFisafullyhumanpost-translationallymodified 

antigen-bindingfragmentofamonoclonalantibody(mAb)against'VEGF 
5,, 

("HuPTMFabVEGFi).InsomeembodimentstheHuPTMFaUVEGFiisafullyhuman 

alternativeembodimentfull-lengthmAbscanbeused.InsomeembodimentstheAAVused 

fordeliveringthetransgeneshouldhaveatropismforhumanretinalcellsorphotoreceptorcells.  

SuchAAVcanincludenon-replicatingrecombinantadeno-associatedvirusvectors("rAAV"), 

particularlythosebearinganAAV8capsidarepreferred.Inaspecificembodimenttheviral 

vectororotherDNAexpressionconstructdescribedhereinisConstructIwhereintheConstruct 

Icomprisesthefollowingcomponents:(1)AAV8invertedterminalrepeatsthatflankthe 

expressioncassette;(2)controlelementswhichincludea)theCB7promotercomprisingthe 

CMVenhancer/chicken~-actinpromoterb)achickenj3-actinintronandc)arabbit~-globin 
S 

polyAsignaLand(3)nucleicacidsequencescodingfortheheavyandlightchainsofanti-VIIGF 

antigen-bindingfragmentseparatedbyaself-cleavingfurin(F)/F2Alinkerensuringexpression 
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ofequalamountsoftheheavyandthelightchainpolypeptides.Insomeembodimentstheviral 

vectorcomprisesasignalpeptide.Insomeembodimentsthesignalpeptideis 

MYRMQLLLLJALSLALVTNS(SEQIDNO:55).Insomeembodimentsthesignalpeptideis 

derivedfromJL-2signalsequence.Insomeembodimentstheviralvectorcomprisesasignal 

peptidefromanysignalpeptidedisclosedinTable1,suchasI\INFLLSWVHWSLALLLYLHH 

AKWSQA(VEGF-Asignalpeptide)(SEQIDNO:5);MERAAPSRRVPLPLLLLGGL 

ALLAAGVDA(Fibulin-1signalpeptide)(SEQIDNO:6);MAPLRPLLJLALLAWVALA 

(Vitronectinsignalpeptide)(SEQEDNO:7);MRLLAKJJCLMLWAJCVA(ComplementFactor 

Hsignalpeptide)(SEQIDNO:8);MRLLAFLSLLALVLQETGT(Opticinsignalpeptide) 

(SEQTEDNO:9);MIKWVTFJSLLFLFSSAYS(Albuminsignalpeptide)(SEQIDNO:22); 

MAFLWLLSCWALLGTTFG(Chymotrypsinogensignalpeptide)(SEQIDNO:23), 

MYRMQLLSCJALJLALVTNS(Jnterleukin-2signalpeptide)(SEQIDNO:24); 

MNLLLJLTFVAAAVA(Trypsinogen-2signalpeptide)(SEQIDNO:25);or 

MYRMQLLLLJALSLALVTNS(mutantJnterleukin-2signalpeptide)(SEQIDNO:55).In 

anotherspecificembodimenttheviralvectororotherDNAexpressionconstructdescribed 

hereinisConstructIIwhereintheConstructIIcomprisethefollowingcomponents:(1)AAV2 

invertedterminalrepeatsthatflanktheexpressioncassette;(2)controlelementswhichinclude 

a)theCB7promotercomprisingtheCMVenhancer/chicken13-actinpromoterb)achickenf3

actinintronandc)arabbit13-globinpolyAsignaLand(3)nucleicacidsequencescodingforthe 

S (F)/F2Alinkerensuringexpressionofequalamountsoftheheavyandthelightchain 
S 

polypeptides.Insomeembodimentstheanti-h'VEGFantibodycompnsesaheavychain 

comprisingtheaminoacidsequenceofSEQIDNO:2orSEQIDNO:4,andalightchain 

comprisingtheaminoacidsequenceofSEQIDNO:1,orSEQIDNO:3.  

1001581 Insomeembodimentstheviralvectororotherexpressionconstructsuitablefor 
S 

packaginginanAAVcapsidcompnses(1)AAVinvertedterminalrepeats(JTRs)flankthe 

expressioncassette;(2)regulatorycontrolelementsconsistingessentiallyofoneormore 

enhancersand/orpromotersd)apolyAsignalande)optionallyanintroirand(3)atransgene 

providing(e.g.,codingfor)oneormoreRNAorproteinproductsofinterest.  

1001591 Insomeaspectsthedisclosureprovidesforanucleicacidforusewhereinthe 

nucleicacidencodesatherapeuticproductoperativelylinkedtoapromoterorenhancer
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promoterdescribedherein.  

1001601 Insomeaspectsthedisclosureprovidesforanucleicacidforusewhereinthe 

nucleicacidencodesa S 

HuPTMFabVEGFie.g., HuGlyFabVEGFioperativelylinkedtoa 
promoterselectedfromthegroupconsistingoftheCB7promoter(achickenf3-actinpromoter 

andCMVenhancer),cytomegalovinis(CMV)promoterRoussarcomavirus(RSV)promoter, 

MMTpromoterEF-1alphapromoterUB6promoterchickenbeta-actinpromoterCAG 

promoterRLPE65promoterandopsinpromoter.InaspecificembodimentHuPTMFabVIEGFiis 

operativelylinkedtotheCB7promoter.  

1001611 Incertainembodimentsprovidedhereinarerecombinantvectorsthatcompriseone 

ormorenucleicacids(e.g.polynucleotides).ThenucleicacidsmaycompriseDNARNAora 

combinationofDNAandRNA.IncertainembodimentstheDNAcomprisesoneormoreofthe 

sequencesselectedfromthegroupconsistingofpromotersequencesthesequenceencodingthe 

therapeuticproductofinterest(thetransgenee.g.,ananti-VEGFantigen-bindingfragment), 

untranslatedregionsandterminationsequences.Incertainembodimentsrecombinantvectors 

providedhereincompriseapromoteroperablylinkedtothesequenceencodingthetherapeutic 

productofinterest.  

1001621 Incertainembodimentsnucleicacids(e.g., polynucleotides)andnucleicacid 

sequencesdisclosedhereinmaybecodon-optimizedforexampleviaanycodon-optimization 

techniqueknowntooneofskillintheart(seee.g.,reviewbyQuaxetal2015,MolCell 

1001631 Incertainembodimentstherecombinantvectorsprovidedhereincomprisemodified 

mRINAencodingforthetherapeuticproductofinterest(e.g.,thetransgeneforexampleananti

VIEGFantigen-bindingfragmentmoiety).Incertainembodimentsprovidedhereinisamodified 

mRINAencodingforananti-\TEGFantigen-bindingfragmentmoiety.Incertainembodiments 

therecombinantvectorsprovidedhereincompriseanucleotidesequenceencodingfora 

therapeuticproductthatisanshRNAsiRNAormiRNA.  

1001641 Incertainembodimentsthevectorsprovidedhereincomprisecomponentsthat 

modulateproteindelivery.Incertainembodimentstheviralvectorsprovidedhereincomprise 

oneormoresignalpeptides.ExamplesofsignalpeptidesincludebutisnotlimitedtoVEGF-A 

signalpeptide(SEQIDNO:5),fibulin-1signalpeptide(SEQIDNO:6),vitronectinsignal 

peptide(SEQIDNO:7),complementFactorHsignalpeptide(SEQlIDNO:8),opticinsignal 
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peptide(SEQIDNO:9),albuminsignalpeptide(SEQlIDNO:22),chymotrypsinogensignal 

peptide(SEQIDNO:23),interleukin-2signalpeptide(SEQTEDNO:24),andtrypsinogen-2 

signalpeptide(SEQIDNO:25),mutantinterleukin-2signalpeptide(SEQIDNO:55).  

(a) viralvectors 

1001651 InsomeembodimentstheviralvectorsprovidedhereinareAAVbasedviralvectors.  

InpreferredembodimentstheviralvectorsprovidedhereinareAAV8basedviralvectors.In 

certainembodimentstheAAVSbasedviralvectorsprovidedhereinretaintropismforretinal 

cells.IncertainembodimentstheAAV-basedvectorsprovidedhereinencodetheAAVrep 

gene(requiredforreplication)and/ortheAAVcapgene(requiredforsynthesisofthecapsid 

proteins).MultipleAAVserotypeshavebeenidentified.IncertainembodimentsAAV-based 

vectorsprovidedhereincomprisecomponentsfromoneormoreserotypesofAAV.Incertain 

embodimentsAAVbasedvectorsprovidedhereincomprisecapsidcomponentsfromoneor 

moreofAAV1,AAV2,AAV2tYFAAV3,AAV4,AAV5,AAV6,AAV7,AAV8,AAV9, 

AAV1OAAV11,AAVrh1OAAV.rh2OAAV.rh39,AAV.Rh74,AAV.RHM4-1,AAV.hu37, 

AAV.AncSOAAV.Anc8OL65,rAAV.7m8,AAV.PHP.BAAV.PHP.eBAAV2.5,AAV2tYF 

AAV3BAAV.LKO3,AAV.HSC1, AAV.HSC2,AAV.HSC3,AAV.HSC4,AAV.HSCS, 

AAV.HSC6,AAV.HSC7,AAV.HSC8,AAV.HSC9,AAV.HSC1OAAV.HSC11,AAV.HSC12, 

AAV.HSC13AAV.HSC14,AAV.HSC15,andAAV.HSC16.InpreferredembodimentsAAV 

basedvectorsprovidedhereincomprisecomponentsfromoneormoreofAAV8,AAV9, 

vectorsprovidedhereinarealteredsuchthattheyarereplication-deficientinhumans.Incertain 

embodimentstherecombinantviralvectorsarehybridvectorse.g., anAAVvectorplacedintoa 

"helpless"adenoviralvector.Incertainembodimentsprovidedhereinarerecombinantviral 

vectorscomprisingaviralcapsidfromafirstvirusandviralenvelopeproteinsfromasecond 

virus.Inspecificembodimentsthesecondvirusisvesicularstomatitisvirus(VSV).Inmore 

specificembodimentstheenvelopeproteinisVSV-Gprotein.  

1001661 ProvidedinparticularembodimentsareAAVSvectorscomprisingaviralgenome 

comprisinganexpressioncassetteforexpressionofthetransgeneunderthecontrolof 

regulatoryelementsandflankedbyJTRsandaviralcapsidthathastheaminoacidsequenceof 

theAAV8capsidproteinorisatleast95O~960o97O~,98%990oor99.9%identicaltothe 

aminoacidsequenceoftheAAVScapsidprotein(SEQEDNO:48)whileretainingthe 
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biologicalfunctionoftheAAVScapsid.IncertainembodimentstheencodedAAV8capsidhas 

thesequenceofSEQlDNO:48withl,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19 

20,21,22,23,24,25,26,27,28,29or30aminoacidsubstitutionsandretainingthebiological 

functionoftheAAV8capsid.  

1001671 IncertainembodimentstheAAVthatisusedinthemethodsdescribedhereinis 

Anc8OorAncSOL6SasdescribedinZinnetat,2015CellRep.12(6):1056-1068whichis 

incorporatedbyreferenceinitsentirety.IncertainembodimentstheAAVthatisusedinthe 

methodsdescribedhereincomprisesoneofthefollowingaminoacidinsertions:LGETTRPor 

LALGETTRPasdescribedinUnitedStatesPatentNos.9,193,956,94585iTand9,587,282and 

USpatentapplicationpublicationno.2016/0376323,eachofwhichisincorporatedhereinby 

referenceinitsentirety.IncertainembodimentstheAAVthatisusedinthemethodsdescribed 

hereinisAAV.7m8,asdescribedinUnitedStatesPatentNos.9, , ,458,517,and 

9,587,282andUSpatentapplicationpublicationno.2016/0376323,eachofwhichis 

incorporatedhereinbyreferenceinitsentirety.IncertainembodimentstheAAVthatisusedin 

themethodsdescribedhereinisanyAAVdisclosedinUnitedStatesPatentNo.9,585,971,such 

asAAV.PHP.B. IncertainembodimentstheAAVthatisusedinthemethodsdescribedherein 

isanAAVdisclosedinanyofthefollowingpatentsandpatentapplicationseachofwhichis 

incorporatedhereinbyreferenceinitsentirety:UnitedStatesPatentNos.7,906,111, 8,524,446w 

8,999,678;8,628,96&8,927,51W8,734,809,US9,284,3579,409,95{ , 9,193,956; 

9458517and9,587,282USpatentapplicationpublicationnos.2015/0374803~2015/0126588~ 

ApplicationNos.PCT/U52015/034799PCT/EP2O15/053335.  
S 

1001681 AAV8-basedviralvectorsareusedincertainofthemethodsdescribedherein.  

NucleicacidsequencesofAAVbasedviralvectorsandmethodsofmakingrecombinantAAV 

andAAVcapsidsaretaughtforexampleinUnitedStatesPatentNo.7,282,199B2,United 

StatesPatentNo.7,790,449B2,UnitedStatesPatentNo.8,318,480B2,UnitedStatesPatentNo.  

8,962,332B2andInternationalPatentApplicationNo.PCT/EP2014/076466,eachofwhichis 

incorporatedhereinbyreferenceinitsentirety.InoneaspectprovidedhereinareAAV(e.g., 

AAV8)-basedviralvectorsencodingatransgene(e.g., ananti-VIEGFantigen-bindingfragment).  

InspecificembodimentsprovidedhereinareAAV8-basedviralvectorsencodingananti-VIIGF 

antigen-bindingfragment.InmorespecificembodimentsprovidedhereinareAAV8-basedviral 
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vectorsencodingranibizumab.  

1001691 Incertainembodimentsasingle-strandedAAV(ssAAV)maybeusedsupra.In 

certainembodimentsaself-complementaryvectore.g., scAAVmaybeused(seee.g., Wu 

2007,HumanGeneTherapy,18(2):171-82,McCartyetal,2001,GeneTherapyVol8,Number 

16,Pages1248-1251andU.S.PatentNos. , ,125,717;and7,456,683,eachofwhich 

isincorporatedhereinbyreferenceinitsentirety).  

1001701 Incertainembodimentstheviralvectorsusedinthemethodsdescribedhereinare 

adenovirusbasedviralvectors.Arecombinantadenovirusvectormaybeusedtotransferinthe 

anti-VIEGFantigen-bindingfragment.Therecombinantadenoviruscanbeafirstgeneration 

vectorwithanEldeletionwithorwithoutanE3deletionandwiththeexpressioncassette 

insertedintoeitherdeletedregion.Therecombinantadenoviruscanbeasecondgeneration 

vectorwhichcontainsfullorpartialdeletionsoftheE2andE4regions.Ahelper-dependent 

adenovirusretainsonlytheadenovirusinvertedterminalrepeatsandthepackagingsignal(phi).  

Thetransgeneisinsertedbetweenthepackagingsignalandthe3'ITRwithorwithoutstuffer 

sequencestokeepthegenomeclosetowild-typesizeofapprox.36kb. Anexemplaryprotocol 

forproductionofadenoviralvectorsmaybefoundinAlbaetal.,2005"Gutlessadenovirus:last 

generationadenovinisforgenetherapy,"GeneTherapy12:S18-527whichisincorporatedby 

referencehereininitsentirety.  

1001711 Inaspecificembodimentavectorforuseinthemethodsdescribedhereinisonethat 

ofthevectorintoarelevantcell(e.g., aretinalcellinvivoorinvitro),aglycosylatedandor 

tyrosinesulfatedvariantoftheanti-VEGFantigen-bindingfragmentisexpressedbythecell.In 

aspecificembodimenttheexpressedanti-VIEGFantigen-bindingfragmentcompnsesa 

glycosylationand/ortyrosinesulfationpattern.  

(b) TherapeuticProductorTransgenes 

[00172J Thetherapeuticproductscanbeforexampletherapeuticproteins(forexample, 

antibodies),therapeuticRNAs(forexampleshRNAssiRNAsandmiRNAs),ortherapeutic 

aptamers.  

1001731 Incertainembodimentsthedisclosureprovidesapharmaceuticalcomposition 

compnsingrecombinantAAVencodingatransgene.Insomeembodimentsprovidedhereinare 

rAAVviralvectorsencodingananti-VIEGFFaboranti-VIEGFantibody.Insomeembodiments, 
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S providedhereinarerAAVS-basedviralvectorsencodingananti-VIEGFFaboranti-VEGF 

antibody.InsomeembodimentsprovidedhereinarerAAVS-basedviralvectorsencoding 

ranibizumab.InsomeembodimentsprovidedhereinarerAAVviralvectorsencoding 

Iduronidase(JDUA).InsomeembodimentsprovidedhereinarerAAV9-basedviralvectors 

encodingJDUA.InsomeembodimentsprovidedhereinarerAAVviralvectorsencoding 

Iduronate2-Sulfatase(IDS).InsomeembodimentsprovidedhereinarerAAV9-basedviral 

vectorsencodingIDS.InsomeembodimentsprovidedhereinarerAAVviralvectorsencodinga 

low-densitylipoproteinreceptor(LDLR).InsomeembodimentsprovidedhereinarerAAV8

basedviralvectorsencodingLDLR.InsomeembodimentsprovidedhereinarerAAVviral 
S 

vectorsencodingtripeptidylpeptidase1(TPP1)protein.Insomeembodimentsprovidedherein 

arerAAV9-basedviralvectorsencodingTPP1. Insomeembodimentsprovidedhereinare 

rAAVviralvectorsencodingmicrodystrophinprotein.Insomeembodimentsprovidedherein 

arerAAVS-basedviralvectorsencodingmicrodystrophin.Insomeembodimentsprovided 

hereinarerAAV9-basedviralvectorsencodingmicrodystrophin.Insomeembodiments, 

providedhereinarerAAVviralvectorsencodinganti-kallikrein(anti-pKal)protein.Insome 

embodimentsprovidedhereinarerAAVS-basedorrAAV9-basedviralvectorsencoding 

lanadelumabFaborfull-lengthantibody.InsomeembodimentsprovidedhereinarerAAVviral 

vectorsencodinghuman-alpha-sarcoglycan-gamma-sarcoglycan.Insomeembodiments, 

providedhereinarerAAVviralvectorsencodinghuFollistatin344.Insomeembodiments, 

providedhereinarerAAVviralvectorsencodinghuman-alpha-sarcoglycan-gamma-sarcoglycan.  

embodimentsprovidedhereinarerAAVviralvectorsencodingCLN3. Insomeembodiments 

providedhereinarerAAVviralvectorsencodingCLN6.Insomeembodimentsprovidedherein 

arerAAVS-basedorrAAV9-basedviralvectorsencodinghuman-alpha-sarcoglycan-gamma

sarcoglycan.InsomeembodimentsprovidedhereinarerAAV8-basedorrAAV9-basedviral 

vectorsencodinghuFollistatin344.InsomeembodimentsprovidedhereinarerAAV8-basedor 

rAAV9-basedviralvectorsencodinghuman-alpha-sarcoglycan-gamma-sarcoglycan.Insome 

embodimentsprovidedhereinarerAAVS-basedorrAAV9-basedviralvectorsencodingCLN2.  

InsomeembodimentsprovidedhereinarerAAVS-basedorrAAV9-basedviralvectors 

encoding 4 InsomeembodimentsprovidedhereinarerAAVS-basedorrAAV9-based 

viralvectorsencodingCLN6.  

91 

InsomeembodimentsprovidedhereinarerAAVviralvectorsencodingCLN2.Insome



WO20221076549 PCT/IJS2021/053759 

1001741 Incertainembodimentsthetherapeuticproduct(e.g.,transgene)is:(1)anti-human 

vascularendothelialgrowthfactor(hVEGF)antibodyor , (2)ananti-hVIEGFantigen

bindingfragment;(3)anti-hVEGFantigen-bindingfragmentisaFabF(ab')2,orsinglechain 

variablefragment(scFv);(4)Palmitoyl-ProteinThioesterase1(PPT1);(5)Tripeptidyl-Peptidase 

1(TPP1);(6)Battenin(CLN3);and(7)CLN6TransmembraneERProtein(CLN6).  

1001751 Incertainembodimentsthedisclosureprovidesapharmaceuticalcomposition 

comprisingrecombinantAAVencodingatransgene.Insomeembodimentsprovidedhereinare 

rAAVviralvectorsencodingananti-VIEGFFaboranti-VIEGFantibody.Insomeembodiments, 
S providedhereinarerAAVS-basedviralvectorsencodingananti-VIEGFFaboranti-VEGF 

antibody.InmoreembodimentsprovidedhereinarerAAVS-basedviralvectorsencoding 

ranibizumab.InsomeembodimentsprovidedhereinarerAAVviralvectorsencoding 

Iduronidase(JDUA).InsomeembodimentsprovidedhereinarerAAV9-basedviralvectors 

encodingJDUA.InsomeembodimentsprovidedhereinarerAAVviralvectorsencoding 

Iduronate2-Sulfatase(IDS).InsomeembodimentsprovidedhereinarerAAV9-basedviral 

vectorsencodingIDS.InsomeembodimentsprovidedhereinarerAAVviralvectorsencoding 

alow-densitylipoproteinreceptor(LDLR).InsomeembodimentsprovidedhereinarerAAVS

basedviralvectorsencodingLDLR.InsomeembodimentsprovidedhereinarerAAVviral 
S 

vectorsencodingtripeptidylpeptidase1(TPP1)protein.Insomeembodimentsprovidedherein 

arerAAV9-basedviralvectorsencodingTPP1. Insomeembodimentsprovidedhereinare 

arerAAVS-basedviralvectorsencodingmicrodystrophin.Insomeembodimentsprovided 

hereinarerAAV9-basedviralvectorsencodingmicrodystrophin.Insomeembodiments, 

providedhereinarerAAVviralvectorsencodinganti-kallikrein(anti-pKal)protein.Insome 

embodimentsprovidedhereinarerAAVS-basedorrAAV9-basedviralvectorsencoding 

lanadelumabFaborfull-lengthantibody.InsomeembodimentsprovidedhereinarerAAVviral 

vectorsencodinghuman-alpha-sarcoglycan-gamma-sarcoglycan.Insomeembodiments, 

providedhereinarerAAVviralvectorsencodinghuFollistatin344.Insomeembodiments, 

providedhereinarerAAVviralvectorsencodinghuman-alpha-sarcoglycan-gamma-sarcoglycan.  

InsomeembodimentsprovidedhereinarerAAVviralvectorsencodingCLN2.Insome 

embodimentsprovidedhereinarerAAVviralvectorsencodingCLN3. Insomeembodiments 

providedhereinarerAAVviralvectorsencodingCLN6.Insomeembodimentsprovidedherein 
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arerAAVS-basedorrAAV9-basedviralvectorsencodinghuman-aipha-sarcoglycan-gamma

sarcoglycan.InsomeembodimentsprovidedhereinarerAAVS-basedorrAAV9-basedviral 

vectorsencodinghuFollistatin344.InsomeembodimentsprovidedhereinarerAAVS-basedor 

rAAV9-basedviralvectorsencodinghuman-alpha-sarcoglycan-gamma-sarcoglycan.Insome 

embodimentsprovidedhereinarerAAVS-basedorrAAV9-basedviralvectorsencodingCLN2.  

InsomeembodimentsprovidedhereinarerAAV8-basedorrAAV9-basedviralvectors 

encoding 4 InsomeembodimentsprovidedhereinarerAAV8-basedorrAAV9-based 

viralvectorsencodingCLN6.  

1001761 Incertainembodimentsthevectorsprovidedhereincanbeusedfor(1)the 

pathologyoftheeyeassociatedwithBatten-CLN1andthetherapeuticproductisPalmitoyl

ProteinThioesterase1(PPT1);(2)thepathologyoftheeyeassociatedwithBatten-CLN2andthe 

therapeuticproductisTripeptidyl-Peptidase1(TPP1);(3)thepathologyoftheeyeassociated 

withBatten-CLN3andthetherapeuticproductisBattenin(CLN3);(4)thepathologyoftheeye 

associatedwithBatten-CLN6andthetherapeuticproductisCLN6TransmembraneERProtein 

(CLN6);(5)thepathologyoftheeyeassociatedwithBatten-CLN7andthetherapeuticproductis 

MajorFacilitatorSuperfamilyDomainContaining8(MESDS);and(6)thepathologyoftheeye 

associatedwithBatten-CLN1andthetherapeuticproductisPalmitoyl-ProteinThioesterase1 

(PPT1).  

1001771 InsomeembodimentstheHuPTMFabVIIGFie.g., HuGlyFabVEGFiencodedbythe 

transgenecanincludebutisnotlimitedtoanantigen-bindingfragmentofanantibodythatbinds 

bevacizumaborranibizumabFabmoietiesengineeredtocontainadditionalglycosylationsites 

ontheFabdomain(e.g.,seeCourtoisetal.,2016mAbs8:99-112whichisincorporatedby 

referencehereininitsentiretyforitdescriptionofderivativesofbevacizumabthatare 

hyperglycosylatedontheFabdomainofthefulllengthantibody).  

1001781 Incertainembodimentsthevectorsprovidedhereinencodeananti-VIEGFantigen

bindingfragmenttransgene.Inspecificembodimentstheanti-'VEGFantigen-bindingfragment 

transgeneiscontrolledbyappropriateexpressioncontrolelementsforexpressioninretinalcells: 

Incertainembodimentstheanti-VIEGFantigen-bindingfragmenttransgenecomprises 

bevacizumabFabportionofthelightandheavychaincDNAsequences(SEQIDNos:10and 

11, respectively).Incertainembodimentstheanti-VEGFantigen-bindingfragmenttransgene 
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comprisesranibizumablightandheavychaincDNAsequences(SEQIDNos:12and13, 
S 

respectively).IncertainembodimentstheantiNEGFantigen-bindingfragmenttransgene 

encodesabevacizumabFabcomprisingalightchainandaheavychainofSEQlIDNOs:3and 

4respectively.Incertainembodimentstheanti-VEGFantigen-bindingfragmenttransgene 

encodesanantigen-bindingfragmentcomprisingalightchaincomprisinganaminoacid 

sequencethatisatleast850o860o,870o880o,~900o 920o 94%95O~96% 

97009800or990~S 
tothesequencesetforthinSEQIDNO:3. Incertainembodiments, 

theanti-VEGFantigen-bindingfragmenttransgeneencodesanantigen-bindingfragment 

comprisingaheavychaincomprisinganaminoacidsequencethatisatleast850o860~8700 

8800890o,900o9lOo,920o,930o 940o 950o 960o,970o 980oor990oS tothesequence 

setforthinSEQIDNO:4.Incertainembodimentstheanti-VIIGFantigen-bindingfragment 

transgeneencodesanantigen-bindingfragmentcomprisingalightchaincomprisinganamino 

acidsequencethatisatleast850o 860o,870o ~890o900o910o920o930o 940o,950o 

96~0 9700,98~0or9900identicaltothesequencesetforthinSEQIDNO:3andaheavychain 

comprisinganaminoacidsequencethatisatleast85~o 860o,870o880o,890o900o910o9200 
, , , 

9300 9400,9500 9600,9700 9800or9900identicaltothesequencesetforthinSEQIDNO:4.  

Incertainembodimentstheanti-VIEGFantigen-bindingfragmenttransgeneencodesa 

hyperglycosylatedranibizumabcomprisingalightchainandaheavychainofSEQIDNOs:1 

and2,respectively.IncertainembodimentstheantiNEGFantigen-bindingfragmenttransgene 

sequencethatisatleast85~o860o,870o 88~o,890o,900o910o,920o930o 940o 950o 960o 

9700 9800or990~S 
tothesequencesetforthinSEQIDNO:1. Incertainembodiments, 

theanti-VEGFantigen-bindingfragmenttransgeneencodesanantigen-bindingfragment 

comprisingaheavychaincomprisinganaminoacidsequencethatisatleast85~o 860o,8700 

8S~o890o,9O~o910o,920o,930o 940~ 95~~960o,97~o980oor990~S tothesequence 

setforthinSEQIDNO:2.Incertainembodimentstheanti-VIEGFantigen-bindingfragment 

transgeneencodesanantigen-bindingfragmentcomprisingalightchaincomprisinganamino 

acidsequencethatisatleast850o 860o,870o 880o,890o900o910o920o930~940o,950o 

96009700,9800or9900identicaltothesequencesetforthinSEQIDNO:1andaheavychain 
comprisinganaminoacidsequencethatisatleast850o 860o,870o88~o,890o o910o92~ 

, , , 

930o 940o 950o 960o,970o 980oor990oidenticaltothesequencesetforthinSEQIDNO:2.  

94 

encodesanantigen-bindingfragmentcomprisingalightchaincomprisinganaminoacid



WO20221076549 PCT/IJS2021/053759 

1001791 Incertainembodimentstheanti-VIEGFantigen-bindingfragmenttransgeneencodes 

ahyperglycosylatedbevacizumabFabcomprisingalightchainandaheavychainofSEQID 

NOs:3and4withoneormoreofthefollowingmutations:Li1SN(heavychain),E195N(light 

chain),or 160Nor 1605(lightchain).IncertainembodimentstheantiNEGFantigen

bindingfragmenttransgeneencodesahyperglycosylatedranibizumabcomprisingalightchain 

andaheavychainofSEQIDNOs:1and2,withoneormoreofthefollowingmutations: 

Li18N(heavychain),E195N(lightchain),orQi6ONorQ16OS(lightchain).Thesequencesof 

theantigen-bindingfragmenttransgenecDNAsmaybefoundforexampleinTable1. In 

certainembodimentsthesequenceoftheantigen-bindingfragmenttransgenecDNAsisobtained 

byreplacingthesignalsequenceofSEQIDNOs:10and11orSEQTEDNOs:12and13withone 

ormoresignalsequences.  

1001801 Incertainembodimentstheanti-VIEGFantigen-bindingfragmenttransgeneencodes 

anantigen-bindingfragmentandcomprisesthenucleotidesequencesofthesixbevacizumab 

CDRs.Incertainembodimentstheanti-VIEGFantigen-bindingfragmenttransgeneencodesan 

antigen-bindingfragmentandcomprisesthenucleotidesequencesofthesixranibizumabCDRs.  

Incertainembodimentstheanti-VIEGFantigen-bindingfragmenttransgeneencodesanantigen

bindingfragmentcomprisingaheavychainvariableregioncomprisingheavychainCDRs1-3of 

ranibizumab(SEQIDNOs:20,18,and21).Incertainembodimentstheanti-VIEGFantigen

bindingfragmenttransgeneencodesanantigen-bindingfragmentcomprisingalightchain 

certainembodimentstheanti-VIEGFantigen-bindingfragmenttransgeneencodesanantigen

bindingfragmentcomprisingaheavychainvariableregioncomprisingheavychainCDRs1-3of 

bevacizumab(SEQlIDNOs:17-19).Incertainembodimentstheanti-VIEGFantigen-binding 

fragmenttransgeneencodesanantigen-bindingfragmentcomprisingalightchainvariable 

regioncomprisinglightchainCDRs1-3ofbevacizumab(SEQIDNOs:14-16).Incertain 

embodimentstheanti-~VEGFantigen-bindingfragmenttransgeneencodesanantigen-binding 

fragmentcomprisingaheavychainvariableregioncomprisingheavychainCDRs1-3of 

ranibizumab(SEQIDNOs:20,18,and21)andalightchainvariableregioncomprisinglight 

chainCDRs1-3ofranibizumab(SEQIDNOs:14-16).Incertainembodimentstheanti-VEGF 

antigen-bindingfragmenttransgeneencodesanantigen-bindingfragmentcomprisingaheavy 

chainvariableregioncomprisingheavychainCDRs1-3ofbevacizumab(SEQIDNOs:17-19) 
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andalightchainvariableregioncomprisinglightchainCDRs1-3ofbevacizumab(SEQID 

NOs:14-16).  

1001811 Incertainembodimentstheanti-VIIGFantigen-bindingfragmenttransgeneencodes 

anantigen-bindingfragmentcomprisingalightchainvariableregioncomprisinglightchain 

CDRs1-3ofSEQIDNOs:14-16,whereinthesecondaminoacidresidueofthelightchain 

CDR3(iKe.,thesecondQinQQYSTVPWTF(SEQIDNO.16))doesnotcarryoneormoreof 

thefollowingchemicalmodifications:oxidationacetylationdeamidationandpyroglutamation 

(pyroGlu).Inaspecificembodimenttheanti-VIEGFantigen-bindingfragmenttransgene 

encodesanantigen-bindingfragmentcomprisingalightchainvariableregioncomprisinglight 

chainCDRs1-3ofSEQTEDNOs:14-16,whereintheeighthandeleventhaminoacidresiduesof 

thelightchainCDR1(i.e.,thetwoNsinSASQDJSNYLN(SEQIDNO.14)eachcarriesoneor 

moreofthefollowingchemicalmodifications:oxidationacetylationdeamidationand 

pyroglutamation(pyroGlu),andthesecondaminoacidresidueofthelightchainCDR3(i.e.,the 

secondQinQQYSTVPWTF(SEQIDNO.16))doesnotcarryoneormoreofthefollowing 

chemicalmodifications:oxidationacetylationdeamidationandpyroglutamation(pyroGlu).  

Inaspecificembodimenttheanti-VIEGFantigen-bindingfragmenttransgeneencodesan 

antigen-bindingfragmentcomprisingalightchainvariableregioncomprisinglightchainCDRs 

1-3ofSEQIDNOs:14-16whereinthesecondaminoacidresidueofthelightchainCDR3(i.e., 

thesecondQinQQYSTVPWTF(SEQIDNO.16))isnotacetylated.Inaspecificembodiment, 

comprisingalightchainvariableregioncomprisinglightchainCDRs1-3ofSEQIDNOs:14

16,whereintheeighthandeleventhaminoacidresiduesofthelightchainCDR1(i.e., thetwoNs 

inSASQDJSNYLN(SEQIDNO.14)eachcarriesoneormoreofthefollowingchemical 

modifications:oxidationacetylationdeamidationandpyroglutamation(pyroGlu),andthe 

secondaminoacidresidueofthelightchainCDR3(i.e.,thesecondQinQQYSTVPWTF(SEQ 

IDNO.16))isnotacetylated.Inapreferredembodimentthechemicalmodification(s)orlack 

ofchemicalmodification(s)(asthecasemaybe)describedhereinisdeterminedbymass 

spectrometry.  

1001821 Incertainembodimentstheanti-VIEGFantigen-bindingfragmenttransgeneencodes 

anantigen-bindingfragmentcomprisingaheavychainvariableregioncomprisingheavychain 

CDRs1-3ofSEQIDNOs:20,18,and21whereinthelastaminoacidresidueoftheheavy 
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chainCDR1(iKe.,theNinGYDFTHYGMIN(SEQlIDNO.20))doesnotcarryoneormoreof 

thefollowingchemicalmodifications:oxidationacetylationdeamidationandpyroglutamation 

(pyroGlu).Inaspecificembodimenttheanti-VIIGFantigen-bindingfragmenttransgene 

encodesanantigen-bindingfragmentcomprisingaheavychainvariableregioncomprising 

heavychainCDRs1-3ofSEQTEDNOs:20,18,and21,whereintheninthaminoacidresidueof 

theheavychainCDR1(/.e., theMinGYDFTHYGMIN(SEQlIDNO.20))carriesoneormoreof 

thefollowingchemicalmodifications:acetylationdeamidationandpyroglutamation(pyro 

Glu),thethirdaminoacidresidueoftheheavychainCDR2(/.e., theNin 
W1NTYTGEPTYAADFKR(SEQIDNO.18) S 

carnesoneormoreofthefollowingchemical 

modifications:acetylationdeamidationandpyroglutamation(pyroGlu),andthelastamino 

acidresidueoftheheavychainCDR1(i.eU, theNin MN(SEQU)NO.20))does 

notcarryoneormoreofthefollowingchemicalmodifications:oxidationacetylation 

deamidationandpyroglutamation(pyroGlu).InaspecificembodimenttheantiNEGF 

antigen-bindingfragmenttransgeneencodesanantigen-bindingfragmentcomprisingaheavy 

chainvariableregioncomprisingheavychainCDRs1-3ofSEQlIDNOs:20,18,and21, 

whereinthelastaminoacidresidueoftheheavychainCDR1(/.e., theNinGYDFTHYGMIN 
S 

(SEQlIDNO.20))isnotacetylated.Inaspecificembodimenttheanti-VIEGFantigen-binding 

fragmenttransgeneencodesanantigen-bindingfragmentcomprisingaheavychainvariable 

regioncomprisingheavychainCDRs1-3ofSEQIDNOs:20,18,and21,whereintheninth 

GYDFTHYG 

carriesoneormoreofthefollowingchemicalmodifications:acetylationdeamidationand 

pyroglutamation(pyroGlu),thethirdaminoacidresidueoftheheavychainCDR2(i.etheNin 
W1NTYTGEPTYAADFKR(SEQIDNO.18) U 

carnesoneormoreofthefollowingchemical 

modifications:acetylationdeamidationandpyroglutamation(pyroGlu),andthelastamino 

acidresidueoftheheavychainCDR1(i.etheNin MN(SEQIIIDNO.20))isnot 

acetylated.Inapreferredembodimentthechemicalmodification(s)orlackofchemical 

modification(s)(asthecasemaybe)describedhereinisdeterminedbymassspectrometry.  

1001831 Incertainembodimentstheanti-VIEGFantigen-bindingfragmenttransgeneencodes 

anantigen-bindingfragmentcomprisingalightchainvariableregioncomprisinglightchain 

CDRs1-3ofSEQIDNOs:14-16andaheavychainvariableregioncomprisingheavychain 

CDRs1-3ofSEQIDNOs:20,18,and21whereinthesecondaminoacidresidueofthelight 
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chainCDR3(iKe.,thesecondQinQQYSTVPWTF(SEQlIDNO.16))doesnotcarryoneor 

moreofthefollowingchemicalmodifications:oxidationacetylationdeamidationand 

pyroglutamation(pyroGlu),andwhereinthelastaminoacidresidueoftheheavychainCDR1 

(9i.e.,theNinGYDFTHYG 
(SEQIDNO.20))doesnotcarryoneormoreofthefollowing 

chemicalmodifications:oxidationacetylationdeamidationandpyroglutamation(pyroGlu).  

Inaspecificembodimenttheanti-VIEGFantigen-bindingfragmenttransgeneencodesan 

antigen-bindingfragmentcomprisingalightchainvariableregioncomprisinglightchainCDRs 

1-3ofSEQIDNOs:14-16andaheavychainvariableregioncomprisingheavychainCDRs1-3 

ofSEQIDNOs:20,18,and21,wherein:(1)theninthaminoacidresidueoftheheavychain 

CDR1(i.e.,theMin MN(SEQIDNO.20))carriesoneormoreofthefollowing 

chemicalmodifications:acetylationdeamidationandpyroglutamation(pyroGlu),thethird 

aminoacidresidueoftheheavychainCDR2(I.e., theNinWLNTYTGEPTYAADFKR(SEQID 

NO.18)carriesoneormoreofthefollowingchemicalmodifications:acetylationdeamidation 

andpyroglutamation(pyroGlu),andthelastaminoacidresidueoftheheavychainCDR1(i.e.  

theNinGYDFTHYGMIN(SEQIDNO.20))doesnotcarryoneormoreofthefollowing 

chemicalmodifications:oxidationacetylationdeamidationandpyroglutamation(pyroGlu); 

and(2)theeighthandeleventhaminoacidresiduesofthelightchainCDR1(i.e., thetwoNsin 

SASQDJSNYLN(SEQIDNO.14)eachcarriesoneormoreofthefollowingchemical 

modifications:oxidationacetylationdeamidationandpyroglutamation(pyroGlu),andthe 

secondaminoacidresidueofthelightchainCDR3(i.e.,thesecondQinQQYSTVPWTF(SEQ 

acetylationdeamidationandpyroglutamation(pyroGlu).Inaspecificembodimenttheanti

VIEGFantigen-bindingfragmenttransgeneencodesanantigen-bindingfragmentcomprisinga 

lightchainvariableregioncomprisinglightchainCDRs1-3ofSEQIDNOs:14-16andaheavy 

chainvariableregioncomprisingheavychainCDRs1-3ofSEQlIDNOs:20,18,and21, 

whereinthesecondaminoacidresidueofthelightchainCDR3(ft.e., thesecondQin 

QQYSTVPWTF(SEQIDNO.16))isnotacetylatedandwhereinthelastaminoacidresidueof 

theheavychainCDR1(ft.e., theNinGYDFTHYGMIN(SEQIDNO.20))isnotacetylated.Ina 

specificembodimenttheantigen-bindingfragmentcomprisesaheavychainCDR1ofSEQID 

NO.20,wherein:(1)theninthaminoacidresidueoftheheavychainCDR1(i.e.,theMin 

GYDFTHYGMN(SEQIDNO.20))carriesoneormoreofthefollowingchemical 

98 

IDNO.16))doesnotcarryoneormoreofthefollowingchemicalmodifications:oxidation



WO20221076549 PCT/IJS2021/053759 

modifications:acetylationdeamidationandpyroglutamation(pyroGlu),thethirdaminoacid 

residueoftheheavychainCDR2(i.e.,theNinWLNTYTGEPTYAADFKR(SEQlIDNO.18) 

carriesoneormoreofthefollowingchemicalmodifications:acetylationdeamidationand 

pyroglutamation(pyroGlu),andthelastaminoacidresidueoftheheavychainCDR1(i.e theN 

inGYDFTHYGMN(SEQIDNO.20))isnotacetylated~and(2)theeighthandeleventhamino 

acidresiduesofthelightchainCDR1(iKe.,thetwoNsinSASQDJSNYLN(SEQIDNO.14) 

eachcarriesoneormoreofthefollowingchemicalmodifications:oxidationacetylation 

deamidationandpyroglutamation(pyroGlu),andthesecondaminoacidresidueofthelight 

chainCDR3(i.e.,thesecondQinQQYSTVPWTF(SEQIDNO.16))isnotacetylated.Ina 

preferredembodimentthechemicalmodification(s)orlackofchemicalmodification(s)(asthe 

casemaybe)describedhereinisdeterminedbymassspectrometry.  

1001841 Incertainaspectsalsoprovidedhereinareanti-VIEGFantigen-bindingfragments 

comprisinglightchainCDRs1-3ofSEQIDNOs:14-16andheavychainCDRs1-3ofSEQID 

NOs:20,18,and21, andtransgenesencodingsuchantigen-VEGFantigen-bindingfragments, 

whereinthesecondaminoacidresidueofthelightchainCDR3(ft.e., thesecondQin 

QQYSTVPWTF(SEQIDNO.16))doesnotcarryoneormoreofthefollowingchemical 

modifications:oxidationacetylationdeamidationandpyroglutamation(pyroGlu).Ina 

specificembodimenttheantigen-bindingfragmentcompriseslightchainCDRs1-3ofSEQID 

NOs:14-16andheavychainCDRs1-3ofSEQIDNOs:20,18,and21,whereintheeighthand 

eleventhaminoacidresiduesofthelightchainCDR1(i.e.,thetwoNsinSASQDISNYLN(SEQ 

acetylationdeamidationandpyroglutamation(pyroGlu),andthesecondaminoacidresidueof 

thelightchainCDR3(i.e.,thesecondQinQQYSTVPWTF(SEQIDNO.16))doesnotcarry 

oneormoreofthefollowingchemicalmodifications:oxidationacetylationdeamidationand 

pyroglutamation(pyroGlu).Inaspecificembodimenttheantigen-bindingfragmentcomprises 

lightchainCDRs1-3ofSEQIDNOs:14-16andheavychainCDRs1-3ofSEQIDNOs:20,18 

and21, whereinthesecondaminoacidresidueofthelightchainCDR3(i.e., thesecondQin 

QQYSTVPWTF(SEQIDNO.16))isnotacetylated.Inaspecificembodimenttheantigen

bindingfragmentcompriseslightchainCDRs1-3ofSEQIDNOs:14-16andheavychainCDRs 

1-3ofSEQIDNOs:20,18,and21,whereintheeighthandeleventhaminoacidresiduesofthe 

lightchainCDR1(i.e.,thetwoNsinSASQDISNYLN(SEQIDNO.14)eachcarriesoneor 
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moreofthefollowingchemicalmodifications:oxidationacetylationdeamidationand 

pyroglutamation(pyroGlu),andthesecondaminoacidresidueofthelightchainCDR3(iKe.,the 

secondQinQQYSTVPWTF(SEQIDNO.16))isnotacetylated.Theanti-VIIGFantigen

bindingfragmentsandtransgenesprovidedhereincanbeusedinanymethodaccordingtothe 

inventiondescribed S Inapreferredembodimentthechemicalmodification(s)orlackof 

chemicalmodification(s)(asthecasemaybe)describedhereinisdeterminedbymass 

ry.  

[00185J Incertainaspectsalsoprovidedhereinareanti-VIEGFantigen-bindingfragments 

comprisinglightchainCDRs1-3ofSEQIDNOs:14-16andheavychainCDRs1-3ofSEQID 

NOs:20,18,and21, andtransgenesencodingsuchantigen-VEOFantigen-bindingfragments, 

whereinthelastaminoacidresidueoftheheavychainCDR1(1.e., theNinGYDFTHYGMN 

(SEQlIDNO.20))doesnotcarryoneormoreofthefollowingchemicalmodifications: 

oxidationacetylationdeamidationandpyroglutamation(pyroGlu).Inaspecificembodiment, 

theantigen-bindingfragmentcompriseslightchainCDRs1-3ofSEQIDNOs:14-16andheavy 

chainCDRs1-3ofSEQlIDNOs:20,18,and21,whereintheninthaminoacidresidueofthe 
S 

heavychainCDR1(iKe.,theMinGYDFTHYGMN(SEQIDNO.20))carnesoneormoreofthe 

followingchemicalmodifications:acetylationdeamidationandpyroglutamation(pyroGlu), 

thethirdaminoacidresidueoftheheavychainCDR2(i.e.,theNinWINTYTGEPTYAADFKR 

(SEQlIDNO.18)carriesoneormoreofthefollowingchemicalmodifications:acetylation 

deamidationandpyroglutamation(pyroGlu),andthelastaminoacidresidueoftheheavychain 

followingchemicalmodifications:oxidationacetylationdeamidationandpyroglutamation 

(pyroGlu).Inaspecificembodimenttheantigen-bindingfragmentcompriseslightchainCDRs 

1-3ofSEQIDNOs:14-16andheavychainCDRs1-3ofSEQIDNOs:20,18,and21,wherein 

thelastaminoacidresidueoftheheavychainCDR1(i.e., theNinGYDFTHYGMIN(SEQID 

NO.20))isnotacetylated.Inaspecificembodimenttheantigen-bindingfragmentcomprises 

lightchainCDRs1-3ofSEQIDNOs:14-16andheavychainCDRs1-3ofSEQIDNOs:20,18 

and21,whereintheninthaminoacidresidueoftheheavychainCDR1(i.e.,theMin 

GYDFTHYGMN(SEQIDNO.20))carriesoneormoreofthefollowingchemical 

modifications:acetylationdeamidationandpyroglutamation(pyroGlu),thethirdaminoacid 

residueoftheheavychainCDR2(i.e.,theNinW1NTYTGEPTYAADFKR(SEQlIDNO.18) 
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carriesoneormoreofthefollowingchemicalmodifications:acetylationdeamidationand 

pyroglutamation(pyroGlu),andthelastaminoacidresidueoftheheavychainCDR1(i.e theN 
inGYDFTHYGMN(SEQIDNO.20))isnotacetylated.The S 

anti-VIIGFantigen-binding 

fragmentsandtransgenesprovidedhereincanbeusedinanymethodaccordingtotheinvention 

describedherein.Inapreferredembodimentthechemicalmodification(s)orlackofchemical 

modification(s)(asthecasemaybe)describedhereinisdeterminedbymassspectrometry.  

1001861 Incertainaspectsalsoprovidedhereinareanti-VIEGFantigen-bindingfragments 

comprisinglightchainCDRs1-3ofSEQIDNOs:14-16andheavychainCDRs1-3ofSEQID 

NOs:20,18,and21, andtransgenesencodingsuchantigen-VIBGFantigen-bindingfragments, 

whereinthelastaminoacidresidueoftheheavychainCDR1(/.e., theNinGYDFTHYGNIN 

(SEQlIDNO.20))doesnotcarryoneormoreofthefollowingchemicalmodifications: 

oxidationacetylationdeamidationandpyroglutamation(pyroGlu),andthesecondaminoacid 

residueofthelightchainCDR3(iKe.,thesecondQinQQYSTVPWTF(SEQTEDNO.16))does 

notcarryoneormoreofthefollowingchemicalmodifications:oxidationacetylation 

deamidationandpyroglutamation(pyroGlu).Inaspecificembodimenttheantigen-binding 

fragmentcompriseslightchainCDRs1-3ofSEQIDNOs:14-16andheavychainCDRs1-3of 

SEQIDNOs:20,18,and21,wherein:(1)theninthaminoacidresidueoftheheavychainCDR1 

(.i.e.,theMinGYDFTHYGMN(SEQIDNO.20))carriesoneormoreofthefollowingchemical 

modifications:acetylationdeamidationandpyroglutamation(pyroGlu),thethirdaminoacid 

carriesoneormoreofthefollowingchemicalmodifications:acetylationdeamidationand 

pyroglutamation(pyroGlu),andthelastaminoacidresidueoftheheavychainCDR1(i.e theN 

inGYDFTHYGMIN(SEQIDNO.20))doesnotcarryoneormoreofthefollowingchemical 

modifications:oxidationacetylationdeamidationandpyroglutamation(pyroGlu);and(2)the 

eighthandeleventhaminoacidresiduesofthelightchainCDR1(/.e., thetwoNsin 

SASQDISNYLN(SEQIDNO.14)eachcarriesoneormoreofthefollowingchemical 

modifications:oxidationacetylationdeamidationandpyroglutamation(pyroGlu),andthe 

secondaminoacidresidueofthelightchainCDR3(i.e.,thesecondQinQQYSTVPWTF(SEQ 

IDNO.16))doesnotcarryoneormoreofthefollowingchemicalmodifications:oxidation 

acetylationdeamidationandpyroglutamation(pyroGlu).Inaspecificembodimentthe 

antigen-bindingfragmentcompriseslightchainCDRs1-3ofSEQIDNOs:14-16andheavy 
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chainCDRs1-3ofSEQlIDNOs:20,18,and21,whereinthelastaminoacidresidueofthe 

heavychainCDR1(Le., theNinGYDFTHYGNIN(SEQTEDNO.20))isnotacetylatedandthe 

secondaminoacidresidueofthelightchainCDR3(i.e., thesecondQinQQYSTVPWTF(SEQ 

IDNO.16))isnotacetylated.Inaspecificembodimenttheantigen-bindingfragment 

compriseslightchainCDRs1-3ofSEQIDNOs:14-16andheavychainCDRs1-3ofSEQTED 

NOs:20,18,and21wherein:(1)theninthaminoacidresidueoftheheavychainCDR1(i.e., the 

MinGYDFTHYGMIIN(SEQIDNO.20))carriesoneormoreofthefollowingchemical 

modifications:acetylationdeamidationandpyroglutamation(pyroGlu),thethirdaminoacid 

residueoftheheavychainCDR2(i.e., theNinW1NTYTGEPTYAADFKR(SEQlIDNO.18) 

carriesoneormoreofthefollowingchemicalmodifications:acetylationdeamidationand 

pyroglutamation(pyroGlu),andthelastaminoacidresidueoftheheavychainCDR1(i.e theN 

inGYDFTHYGMIN(SEQIDNO.20))isnotacetylatedand(2)theeighthandeleventhamino 

acidresiduesofthelightchainCDR1(i.e., thetwoNsinSASQDJSNYLN(SEQIDNO.14) 

eachcarriesoneormoreofthefollowingchemicalmodifications:oxidationacetylation 

deamidationandpyroglutamation(pyroGlu),andthesecondaminoacidresidueofthelight 

chainCDR3(i.e., thesecondQinQQYSTVPWTF(SEQIDNO.16))isnotacetylated.The 

anti-VIEGFantigen-bindingfragmentsandtransgenesprovidedhereincanbeusedinanymethod 

accordingtotheinventiondescribedherein.Inapreferredembodimentthechemical 

modification(s)orlackofchemicalmodification(s)(asthecasemaybe)describedhereinis 

determinedbymassspectrometry.  

SEQ Description Sequence 

ID 

0 

1 Ranibizumab DIQLTQSBSSLSASVGDRVTITCSASQDISNYLNWYQQKBGKABKVLIYFTSSLH 

FabAmino SGVBSRFSGSGSGTDFTLTISSLQBEDFATYYGQQYSTVBWTFGQGTKVEIKRTV 

AcidSequence PAPSVFIEBBSDEQLKSGTASVVCLLNNFYBREAKVQWKVDNALQSGNSQESVTE QDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSBVTKSFNRGEC 
_______ (Lightchain) ________________________________________________________________ 

2 Ranibizumab EVQLVESGGGLVQBGGSLRLSCAZYSGYDFTHYGMNWVRQABGKGLEWVGWINTYT 

FabAmino GEBTYAZYDFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYBYYYGTSHWYF 
DVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN 

AcidSequence SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICtB/NHKPSNTKVDKK 

_______ (Heavy chain) VEBKSCDKTHL 

3 Bevacizumab DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKBGKAPKVLIYFTSSLH 
SGVBSRFSGSGSGTDFTLTISSLQPEDFATYYGQQYSTVBWTFGQGTKVEIKRTV FabAmino 

AcidSequence A/kBSVFIFBBSDEQLKSGTASVVCLLNNFYBREAKVQWKVDNALQSGNSQESVTE ______________________ QDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSBVTKSFNRGEC 
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SEQ Description Sequence 

ID 

0 

_______ (Lightchain) ________________________________________________________________ 

4 Bevacizumab EVQLVESGGGLVQBGGSLRLSCAASGYTFTNYGMNWVRQABGKGLEWVGWINTYT 

FabAmino GEBTYAZYDFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYBHYYGSSHWYF 
S DVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN 

AcidSequence SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICtP'/NHKPSNTKVDKK 

_______ (Heavy chain) VEPKSCDKTHL 

5 VEGF-Asignal MNFLLSWVHW SLALLLYLHHAKWSQA 

_______ peptide __________________________________________________________ 

S S 

6 Fibulin-1 MERZ~ABSRRVBLBLLLLGGLALLAAGVDA 

_______ signalpeptide _______________________________________________________________ 
7 Vitronectin MAPLRPLLILALLAWVALA 

_______ signalpeptide _______________________________________________________________ 
8 Complement MRLLAKIIGLI'4LWAIOVA 

FactorHsignal 
_______ peptide __________________________________________________________ 

S S S 

9 Opticinsignal MRLLAFLSLLALVLQETGT 

_______ peptide __________________________________________________________ 
10 Bevacizumab gotagogoca ccatgggctggtcctgcatcatcctgttcctggtggocac 

cDNA cgccaccggcgtgcactccgacatocagatgacccagtccccctcctccc 
S S tgtccgcctccgtgggcgaccgggtgaccatcacctgctccgcctcccag (Lightchain) gacatetocaactacctgaa ctggtaccag cagaagcccggcaaggoccc 

caaggtgctgatctacttca octootocotgoactooggogtgccctccc 
ggttctccggotooggotocggcaocgacttcaccotgaccatotootoc 
ctgcagccogaggacttcgocacotactactgccagcagtactccaocgt 
gcoctggaocttcggccagggcacoaaggtggagatcaagoggaccgtgg 
cogoccoctocgtgttcatcttccccccct ccgacgagcagctgaagtcc 
ggcaccgcct ccgtggtgtgcctgctgaacaacttctacccccgggaggc 
caaggtgcagtggaaggtggacaacgccctgcagtccggcaactcccagg 
agtccgtgacogagoaggactccaaggact coacotactooctgtcotcc 
acoctgacoctgtocaaggocgactacgagaagcaoaaggtgtacgoctg 

_______ ________________ggggcgagtgctgagcggcogoctogag 

11 Bevacizumab gotagogoca ccatgggctggtcctgoatcatcctgttcctggtggooac 

cDNAHeav ogocacoggogtgoaotccgaggtgoagctggtggagtccggoggcggoc ( tggtgoagoooggoggotocotgoggotgt ootgcgoogcotooggotac 
chain) aoottoaooaaotaoggoat gaaotgggtg oggoaggocoooggoaaggg 

ootggagtgggtgggotgga toaaoaoota cacoggogagoooaootaog 
oogoogaott oaagoggoggttoaoottot oootggaoaootooaagtoo 
acogootacotgoagatgaa otoootgogggoogaggaca oogoogtgta 
otaotgogooaagtaoooooaotaotaogg otootoocactggtaottog 
aogtgtggggooagggoaoootggtgaoogtgtootoogootooaooaag 
ggooootoogtgttooooot ggoooootootooaagtooa ootooggogg 
oaoogoogoootgggotgootggtgaagga otaottoooogagooogtga 
oogtgtootggaaotooggogoootgaoot ooggogtgoa cacottooco 
googtgotgoagtootooggootgtaotoo otgtootoogtggtgaoogt 
gooctootoctoootgggoa ocoagacota oatotgoaaogtgaaooaoa 
agoootooaa oaooaaggtggaoaagaaggtggagoooaagtootgogao 
aagaoooaoa ootgoooooootgoooogoo ooogagotgotgggoggooo 
otoogtgttootgttoooooooaagoooaaggaoaoootgatgatotooo 

_______ ________________ggaooooogaggtgaootgogtggtggtggaogtgtoooa ogaggaoooo 
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SEQ Description Sequence 

ID 

0 

gaggtgaagttcaactggta cgtggacggcgtggaggtgcacaacgocaa 
gaocaagcoccgggaggagoagtaoaactc cacctaccgggtggtgtccg 
tgotgaccgtgctgcaccaggactggctgaacggcaaggagtacaagtgc 
aaggtgtccaacaaggccct gcccgcccccatcgagaaga ccatctccaa 
ggccaagggccagccccgggagccccaggtgtacaccctgcccccctccc 
gggaggagatgacoaagaaocaggtgtccctgacctgcctggtgaagggc 
ttotacccot cogacatogocgtggagtgggagtcoaacggocagocoga 
gaacaactacaagaccaccoccccogtgctggactocgacggctccttct 
tcotgtactccaagctgacogtggacaagt cccggtggcagcagggoaac 
gtgttctcotgctocgtgat gcacgaggcc ctgcaoaaccactacacoca 

_______________________gaagtccctgtccctgtcccccggcaagtgagcggccgcc 

12 Ranibizumab gagctccatggagtttttca aaaagacggcacttgocgca otggttatgg 

cDNA(Light gttttagtggtgcagcattggoogatatocagctgacccagagocogago 
S agcctgagcgcaagcgttggtgatcgtgttaccattacctgtagcgcaag 

chain ccaggatattagcaattatctgaattggtatcagcagaaa ccgggtaaag 

compnsinga caccgaaagttctgatttat tttaccagcagcctgcatagcggtgttcog 

signal agccgttttagcggtagcggtagtggcaccgattttaccctgaccattag 

sequence) cagcctgcagccggaagatt ttgcaacctattattgtcagoagtatagca 
ccgttccgtggacotttggt cagggcaccaaagttgaaattaaacgtacc 
gttgcagcaccgagcgtttt tatttttccg cctagtgatgaacagctgaa 
aagcggcaccgcaagcgttgtttgtctgctgaataatttttatccgcgtg 
aagcaaaagtgcagtggaaa gttgataatg cactgcagagcggtaatagc 
caagaaagcgttaccgaaca ggatagcaaagatagoacotatagcctgag 
cagcaccctgaccctgagca aagcagattatgaaaaacacaaagtgtatg 
cctgcgaagttacocatoagggtctgagcagtccggttacoaaaagtttt 

_______ ________________aatcgtggogaatgctaata gaagottggtace 

13 Ranibizumab gagctcatatgaaatacctgctgccgaccg ctgctgctggtctgctgctc 

cDNA(Heavy ctcgctgcccagccggcgat ggccgaagtt cagctggttgaaagcggtgg 

chain tggtctggtt cagcctggtggtagcctgcgtctgagctgtgcagcaagcg 
compnsinga gttatgattttacccattat ggtatgaattgggttcgtcaggcaccgggt 

aaaggtctggaatgggttggttggattaataectatacoggtgaaccgac 
signal ctatgcagcagattttaaacgtcgttttac ctttagcctggataccagca 

gtttattattgtgccaaata tccgtattactatggcaccagccactggta 
tttcgatgtttggggtcagggcaccctggttaccgttagcagcgcaagca 
ccaaaggtccgagcgttttt ccgctggcac cgagcagcaaaagtaccagc 
ggtggcacagcagcactgggttgtctggttaaagattattttccggaacc 
ggttaccgtgagctggaata gcggtgcactgaccagcggtgttcatacct 
ttccggcagttctgcagagcagcggtctgtatagcctgagcagcgttgtt 
accgttccgagcagcagcct gggcacccagacctatatttgtaatgttaa 
tcataaaccgagcaatacca aagtggataaaaaagttgagccgaaaagct 

_______________________gcgataaaacccatctgtaa tagggtacc 

14 Bevacizumab SASQDISNYLN 

and 
Ranibizumab 
LightChain 

_____ CDR1 _____________________________________________ 

S 

15 Bevacizumab FTSSLHS 

and 
Ranibizumab 

______ LightChain _________________________________________________________ 
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SEQ Description Sequence 
ID 

0 

_____ CDR2 _________________________________________ 
16 Bevacizumab QQYSTVBWT 

and 
Ranibizumab 
LightChain 

_____ CDR3 ________________________________________________ 
17 Bevacizumab GYTFTNYGMN 

HeavyChain 
_____ CDR1 _____________________________________________ 

18 Bevacizumab WINTYTGEBTYAADFKR 

and 
Ranibizumab 

S 

HeavyChain 
_____ CDR2 _________________________________________ 

19 Bevacizumab YPHYYGSSHWYFDV 

HeavyChain 
_____ CDR3 ________________________________________________ 

20 Ranibizumab GYDFTHYGMN 

HeavyChain 
_____ CDR1 _____________________________________________ 

21 Ranibizumab YBYYYGTSHWYFDV 

HeavyChain 
_____ CDR3 ________________________________________________ 

22 Albuminsignal MKWVTFISLLFLFSSAYS 

_______ peptide __________________________________________________________ 

S 

23 Chymotrypsino I4AFLWLLSGWALLGTTFG 

_______ peptide __________________________________________________________ 

24 Jnterleukin-2 MYRMQLLSGIALILALVTNS 

_______ signalpeptide _______________________________________________________________ 
S 

25 Trypsinogen-2 MNLLLILTFVAZ~AVA 

_______ signalpeptide _______________________________________________________________ 
S 

26 F2A site LLNFDLLKLAGDVESNPGP 

27 T2A site (GSG)EGRGSLLTCGDVEENPGP 

28 P2A site (GSG)ATNFSLLKQAGDVEENBGB 

29 E2A site (GSG)QCTNYALLKLAGDVESNBGB 

30 F2A site (GSG)VKQTLNFDLLKLAGDVESNBGB 

31 Furinlinker RKRR 

32 Furinlinker RRRR 

33 Furinlinker RRKR 

34 Furin linker RKKR 

35 Furinlinker RXK/RR 

36 Furinlinker RXKR 
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SEQ Description Sequence 

ID 

0 

37 Furinlinker RXRR 

38 Ranibizumab MDIQLTQSBSSLSASVGDRVTITCSASQDISNYLNWYQQKBGKABKVLIYFTSSL 

Fabaminoacid HSGVBSRFSGSGSGTDFTLTISSLQBEDFATYYCQQYSTVBWTFGQGTKVEIKRT 
S VAABSVFIFBPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVT 

sequence(Light EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSBVTKSFNRGEC 

_______ chain) _________________________________________________________________ 

39 Ranibizumab MEVQLVESGGGLVQPGGSLRLSCAASGYDFTHYGMNWVRQAPGKGLEWVGWINTY 

Fabaminoacid TGEBTYAADFKRRFTFSLDTSKSTAYLQF4NSLPAEDTAVYYCAKYBYYYGTSHWY 
FDVV~GQGTLVTVSSASTKGBSVFBLABSSKSTSGGTAALGCLVKDYFBEBVTVSW 

sequence NSGALTSGVHTFBAVLQSSGLYSLSSVVTVBSSSLGTQTYICNVNHKBSNTKVDK 

(Heavychain) KVEBKSCDKTHLRKRR 

40 Ranibizumab MEVQLVESGGGLVQBGGSLRLSCAI&SGYDFTHYGMNWVRQABGKGLEWVGWINTY 

Fabaminoacid TGEBTYAADFKRRFTFSLDTSKSTAYLQMNSLRAEDTAVYYCAKYBYYYGTSHWY 
FDVV~GQGTLVTVSSASTKGBSVFBLABSSKSTSGGTAI&LGCLVKDYFBEBVTVSW 

sequence NSGALTSGVHTFBAVLQSSGLYSLSSVVTVBSSSLGTQTYICNVNHKBSNTKVDK 

_______ (Heavy chain) KVEBKSCDKTHL 

41 AAV1 MAADGYLBDWLEDNLSEGIREWWDLKBGABKBKANQQKQDDGRGLVLBGYKYLGB 
FNGLDKGEBVNAADAZ\ALEHDKAYDQQLKAGDNBYLRYNHADAEFQERLQEDTSF 

GGNLGRAVFQAKKRVLEPLGLVEEGAKTAPGKKRPVEQSBQEPDSSSGIGKTGQQ 

PAKKRLNFGQTGDSESVPDPQBLGEPPATPAJYVGPTTMASGGGAPMADNNEGADG 
VGNASGNWHCDSTWLGDRVITTSTRTWALBTYNNHLYKQISSASTGASNDNHYFG 

YSTBWGYFDFNRFHGHFSBRDWQRLINNNWGFRBKRLNFKLFNIQVKEVTTNDGV 
TTIANNLTSTVQVFSDSEYQLBYVLGSAHQGCLBBEBADVEMIBQYGYLTLNNGS 

QAVGRSSFYCLEYFBSQMLRTGNNFTFSYTFEEVBFHSSYAHSQSLDRLMNBLID 

QYLYYLNRTQNQSGSAQNKDLLFSRGSBAGMSVQBKNWLBGBCYRQQRVSKTKTD 

NNNSNFTWTGASKYNLNGRESIINPGTAI4ASHKDDEDKFFPMSGVMIFGKESAGA 

SNTALDNVMITDEEEIKATNPVATERFGTVAVNFQSSSTDPATGDVHAIAGALPGM 

VVIQDRDVYLQGBIWAKIBHTDGHFHBSBLMGGFGLKNBBBQILIKNTBVBANBBA 

EFSATKFASFlTQYSTGQVSVEIEWELQKENSKRWNBEVQYTSNYAKSANVDFTV 

______________________ DNNGLYTEBRBIGTRYLTRBL 

42 AAV2 MAADGYLBDWLEDTLSEGIRQWWKLKBGBBBBKBAERHKDDSRGLVLBGYKYLGB 

GGNLGRAVFQAKKRVLEBLGLVEEBVKTABGKKRBVEHSBVEBDSSSGTGKAGQQ 

BARKRLNFGQTGDADSVBDBQBLGQBBAABSGLGTNTMATGSGABMADNNEGADG 
VGNSSGNWHCDSTWMGDRVITTSTRTWALBTYNNHLYKQISSQSGASNDNHYFGY 

STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNDGTT 
TIANNLTSTVQVFTDSEYQLPYVLGSAHQGCLPBFPADVFZ'4VPQYGYLTLNNGSQ 

AVGRSSFYGLEYFPSQZ'4LRTGNNFTFSYTFEDVBFHSSYAHSQSLDRLMNPLIDQ 

YLYYLSRTNTBSGTTTQSRLQFSQAGASDIRDQSRNWLBGBCYRQQRVSKTSADN 

NNSEYSWTGATKYHLNGRDSLVNBGBAMASHKDDEEKFFBQSGVLIFGKQGSEKT 

NVDIEKVMITDEEEIRTTNBVATEQYGSVSTNLQRGNRQAATADVNTQGVLBGMV 
WQDRDVYLQGBIWAKIBHTDGHFHBSBLI'4GGFGLKHBBBQILIKNTBVBANBSTT 

FSAAKFASFlTQYSTGQVSVEIEWELQKENSKRWNBEIQYTSNYNKSWVDFTVD 
______________________ TNGVYSEPRBIGTRYLTRNL 

43 AAV3-3 D4AADGYLBDWLEDNLSEGIREWWALKBGVBQBKANQQHQDNRRGLVLBGYKYLGB 
GNGLDKGEPVNEADA/\ALEHDKAYDQQLKAGDNBYLKYNHADAEFQERLQEDTSF 

GGNLGRAVFQAKKRILEPLGLVEEAAKTAPGKKGAVDQSBQEPDSSSGVGKSGKQ 

PARKRLNFGQTGDSESVPDPQBLGEPPA/NITSLGSNTMASGGGAPMADNNEGADG 

VGNSSGNWHCDSQWLGDRVITTSTRTWALBTYNNHLYKQISSQSGASNDNHYFGY 

STBWGYFDFNRFHCHFSBRDWQRLINNNWGFRBKKLSFKLFNIQVRGVTQNDGTT 
______________________TIANNLTSTVQVFTDSEYQLBYVLGSAHQGCLBBFBADVFI'4VBQYGYLTLNNGSQ 
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ID 

0 

AVGRSSFYGLEYFBSQI'4LRTGNNFQFSYTFEDVBFHSSYAHSQSLDRLMNBLIDQ 

YLYYLNRTQGTTSGTTNQSRLLFSQAGBQSMSLQARNWLBGBCYRQQRLSKTAND 

NNNSNFBWTAASKYHLNGRDSLVNBGBAI'4ASHKDDEEKFFBMHGNLIFGKEGTTA 

SNAELDNVMITDEEEIRTTNPVATEQYGTVANNLQSSNTAPTTGTVNHQGALPGM 

VVIQDRDVYLQGPIWAKIPHTDGHFHPSBLMGGFGLKHPPBQIMIKNTPVPANPPT 

TFSBAKFASFITQYSTGQVSVEIEWELQKENSKRWNBEIQYTSNYNKSWJVDFTV 

______________________ DTNGVYSEBRBIGTRYLTRNL 

44 AAV4-4 MTDGYLPDWLEDNLSEGVREWWALQBGAPKPKANQQHQDNARGLVLPGYKYLGPG 
NGLDKGEBVNAZYDAJ\ALEHDKAYDQQLKAGDNBYLKYNHADAEFQQRLQGDTSFG 
GNLGRAVFQAKKRVLEBLGLVEQAGETABGKKRBLIESBQQBDSSTGIGKKGKQB 

AKKKLVFEDETGAGDGBBEGSTSGAMSDDSEMRAAZYGGAI&VEGGQGADGVGNASS 

DWHCDSTWSEGHVTTTSTRTWVLBTYNNHLYKRLGESLQSNTYNGFSTBWGYFDF 

NRFHCHFSBRDWQRLINNNWGMRBKAMRVKIFNIQVKEVTTSNGETTVANNLTST 

VQIFADSSYELPYVMDAGQEGSLBBFBNDVFMVBQYGYGGLVTGNTSQQQTDRNA 

FYGLEYFBSQI4LRTGNNFEITYSFEKVBFHSMYAHSQSLDRLMNBLIDQYLWSLQ 

STTTSTTLNASTATTNFTKLRBTNFSNFKKNWLBSBSIKQQGFSKTANQNYKIBA 
TGSDSLIKYETHSTLDSRWSALTBGBBMATAGBADSKFSNSQLIFASBKQNGNTA 

TVBGTLIFTSEEELAATNATDTDMVIGNLBGGDQSNSNLBTVDRLTALGAVBGI4VVI 

QNRDIYYQGBIWAKIBHTDGHFHBSBLIGGFGLKHBBBQIFIKNTBVBANBATTF 

SSTBVNSFITQYSTGQVSVQIDWEIQKERSKRWNBEVQFTSNYGQQNSLLWABDA 

______________________ ASKYTEBRAIGTRYLTHHL 

45 AAV5 MSFVDHBBDWLEEVGEGLREFLGLEAGBBKBKBNQQHQDQARGLVLBGYNYLGBG 
NGLDRGEBVNRZYDEVAREHDISYNEQLEAGDNBYLKYNHADAEFQEKLADDTSES 
SNLSKAVFQAKKRVLEBFSLVEESAKTABTSKRIDDHFBKRKKARTEEDSKBSTS 

SDAEASBSSSQQLQIBAQBASSLSADTMSASSSSBLSDNNQSADSVSNASSDWHC 

DSTWMSDRVVTKSTRTWVLBSYNNHQYREIKSSSVDSSNANAYFSYSTBWSYFDF 
NRFHSHWSBRDWQRLINNYWSFRBRSLRVKIFNIQVKEVTVQDSTTTIANNLTST 

VQVFTDDDYQLBYVVSNSTESCLBAFBBQVFTLBQYSYATLNRDNTENBTERSSF 

FCLEYFBSKMLRTSNNFEFTYNFEEVBFHSSFABSQNLFKLANBLVDQYLYRFVS 

TNNTSSVQFNKNLASRYANTYKNWFBSBMSRTQSWNLSSSVNRASVSAFATTNRN 
ELESASYQVBBQBNSMTNNLQSSNTYALENTMIFNSQBANBSTTATYLESNMLIT 

SESETQBVNRVAYNVSSQMATNNQSSTTABATSTYNLQEIVBSSVVThIERDVYLQS 

QYSTSQVTVEMEWELKKENSKRWNBEIQYTNNYNDBQFVDFABDSTSEYRTTRBI 

______________________ STRYLTRBL 

46 AAV6 MAADSYLBDWLEDNLSESIREWWDLKBSABKBKANQQKQDDSRSLVLBSYKYLSB 
FNSLDKSEBVNAI&DAJ\ALEHDKAYDQQLKASDNBYLRYNHADAEFQERLQEDTSF 

SSNLSRAVFQAKKRVLEBFSLVEESAKTABSKKRBVEQSBQEBDSSSSISKTSQQ 

BAKKRLNFSQTSDSESVBDBQBLSEBBATBAAVSBTTMASSSSABMADNNESADS 
VSNASSNWHCDSTWLSDRVITTSTRTWALBTYNNHLYKQISSASTSASNDNHYFS 

YSTBWSYFDFNRFHGHFSBRDWQRLINNNWSFRBKRLNFKLFNIQVKEVTTNDSV 
TTIANNLTSTVQVFSDSEYQLBYVLSSAHQSCLBBFBADVFMIBQYSYLTLNNSS 

QAVSRSSFYCLEYFBSQMLRTSNNFTFSYTFEDVBFHSSYAHSQSLDRLMNBLID 

QYLYYLNRTQNQSSSAQNKDLLFSRSSBASMSVQBKNWLBSBCYRQQRVSKTKTD 

NNNSNFTWTSASKYNLNSRESIINBSTAI'4ASHKDDKDKFFBMSSVMIFSKESASA 

SNTALDNVMITDEEEIKATNBVATERFSTVAVNLQSSSTDBATSDVHVIASALBSM 

VWQDRDVYLQSBIWAKIBHTDSHFHBSBLMSSFSLKHBBBQILIKNTBVBANBBA 

EFSATKFASFlTQYSTSQVSVEIEWELQKENSKRWNBEVQYTSNYAKSANVDFTV 

______________________ DNNSLYTEBRBISTRYLTRBL 

47 AAV7 MAPLDSYLBDWLEDNLSESIREWWDLKBSABKBKANQQKQDNSRSLVLBSYKYLSB 
FNSLDKSEBVNAZYDA/\ALEHDKAYDQQLKASDNBYLRYNHADAEFQERLQEDTSF 

SSNLSRAVFQAKKRVLEBLSLVEESAKTABAKKRBVEBSBQRSBDSSTSISKKSQ 

______________________ QBARKRLNFSQTSDSESVBDBQBLSEBBLABSSVSSSTVAASSSABMADNNESAD 
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ID 
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GVGNASGNWHCDSTWLGDRVITTSTRTWALBTYNNHLYKQISSETAGSTNDNTYF 

GYSTBWGYFDFNRFHCHFSBRDWQRLINNNWGFRBKKLRFKLFNIQVKEVTTNDG 

VTTIANNLTSTIQVFSDSEYQLBYVLGSAHQGCLBBFBADVFIAIBQYGYLTLNNG 

SQSVGRSSFYCLEYFBSQMLRTGNNFEFSYSFEDVPFHSSYAHSQSLDRLMNPLI 

DQYLYYLARTQSNPGGTAGNRELQFYQGGPSTMAEQAKNWLPGPGFRQQRVSKTL 

DQNNNSNFAWTGATKYHLNGRNSLWJBGVAIAATHKDDEDRFFBSSGVLIFGKTGA 

TNKTTLENVLI4TNEEEIRBTNBVATEEYGIVSSNLQAKNTAAQTQVVNNQGALBG 

I4VWQNRDVYLQGBIWAKIBHTDGNFHBSBLMGGFGLKHBBBQILIKNTBVBANBB 

EVETBAKEASFITQYSTGQVSVEIEWELQKENSKRWNBEIQYTSNFEKQTGVDFA 

______________________ VDSQGVYSEBRBIGTRYLTRNL 

48 AAV8 14A7&DGYLBDWLEDNLSEGIREWWALKBGABKBKANQQKQDDGRGLVLBGYKYLGB 
FNGLDKGEBVNAADAZ\ALEHDKAYDQQLQAGDNBYLRYNHADAEFQERLQEDTSF 

GGNLGRAVFQAKKRVLEBLGLVEEGAKTABGKKRBVEBSBQRSBDSSTGIGKKGQ 

QPARKRLNFGQTGDSESVPDPQPLGEPBAAPSGVGPNTMAAGGGABMADNNEGAD 

GVGSSSGNWHCDSTWLGDRVITTSTRTWALPTYNNHLYKQISNGTSGGATNDNTY 

FGYSTBWGYFDFNRFHCHFSBRDWQRLINNNWGFRBKRLSFKLFNIQVKEVTQNE 

GTKTIANNLTSTIQVFTDSEYQLBYVLGSAHQGCLBBFBADVFMIBQYGYLTLNN 

GSQAVGRSSFYCLEYFBSQMLRTGNNFQFTYTFEDVBFHSSYAHSQSLDRLMNBL 

IDQYLYYLSRTQTTGGTANTQTLGFSQGGBNTMANQAKNWLBGBGYRQQRVSTTT 

GQNNNSNFAWTAGTKYHLNGRNSLANBGIAD4ATHKDDEERFFBSNGILIFGKQNA 
ARDNADYSDWLTSEEEIKTTNPVATEEYGIVADNLQQQNTAPQIGTVNSQGALP 

GMVV~QNRDVYLQGPIWAKIPHTDGNFHBSPLMGGFGLKHBPPQILIKNTPVBADP 

PTTFNQSKLNSFITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSTSVDF 

______________________ AVNTEGVYSEBRBIGTRYLTRNL 

49 hu3l NJAADGYLPDWLEDTLSEGIRQWWKLKPGPPPPKBAERHKDDSRGLVLPGYKYLGP 
GNGLDKGEPVNAADA/\ALEHDKAYDQQLKAGDNBYLKYNHADAEFQERLKEDTSF 

GGNLGRAVFQAKKRLLEBLGLVEEAJ&KTABGKKRBVEQSBQEBDSSAGIGKSGSQ 

BAKKKLNFGQTGDTESVBDBQBIGEBBAABSGVGSLTMASGGGABVADNNEGADG 
VGSSSGNWHCDSQWLGDRVITTSTRTWALBTYNNHLYKQISNSTSGGSSNDNAYF 
GYSTBWGYFDFNRFHCHFSBRDWQRLINNNWGFRBKRLNFKLFNIQVKEVTDNNG 

VKTIANNLTSTVQVFTDSDYQLPYVLGSAHEGGLPPFPADVFMIPQYGYLTLNDG 
GQAVGRSSFYCLEYFBSQMLRTGNNFQFSYEFENVPFHSSYAHSQSLDRLMNPLI 

NNNSEFAWBGASSWALNGRNSLMNBGBAI4ASHKEGEDRFFBLSGSLIFGKQGTGR 

DNVDADKVMITNEEEIKTTNBVATESYGQVATNHQSAQAQAQTGWVQNQGILBGM 

VVIQDRDVYLQGBIWAKIBHTDGNFHBSBLMGGFGI4KHBBBQILIKNTBVBADBBT 

AFNKDKLNSFlTQYSTGQVSVEIEWELQKENSKRWNBEIQYTSNYYKSNNVEFAV 

______________________ STEGVYSEBRBIGTRYLTRNL 

50 hu32 NLAADGYLBDWLEDTLSEGIRQWWKLKBGBBBBKBAERHKDDSRGLVLBGYKYLGB 
GNGLDKGEBVNAZYDAZ\ALEHDKAYDQQLKAGDNBYLKYNHADAEFQERLKEDTSF 
GGNLGRAVFQAKKRLLEPLGLVEEAAKTAPGKKRPVEQSBQEPDSSAGIGKSGSQ 

PAKKKLNFGQTGDTESVPDPQBIGEPPAAPSGVGSLTMASGGGAPVADNNEGADG 
VGSSSGNWHCDSQWLGDRVITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNAYF 
GYSTBWGYFDFNRFHCHFSBRDWQRLINNNWGFRBKRLNFKLFNIQVKEVTDNNG 

VKTIANNLTSTVQVFTDSDYQLBYVLGSAHEGGLBBFBADVFMIBQYGYLTLNDG 

SQAVGRSSFYCLEYFBSQMLRTGNNFQFSYEFENVBFHSSYAHSQSLDRLMNBLI 

DQYLYYLSKTINGSGQNQQTLKFSVAGBSNI4AVQGRNYIBGBSYRQQRVSTTVTQ 

NNNSEFAWBGASSWALNGRNSLI4NBGBAt4ASHKEGEDRFFBLSGSLIFGKQGTGR 

DNVDADKVMITNEEEIKTTNPVATESYGQVATNHQSAQAQAQTGWVQNQGILPGM 

VVIQDRDVYLQGPIWAKIPHTDGNFHPSBLMGGFGI4KHPPBQILIKNTPVPADPPT 

AFNKDKLNSFlTQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAV 

______________________ NTEGVYSEBRBIGTRYLTRNL 

51 AAV9 I4AADGYLPDWLEDNLSEGIREWWALKPGAPQPKANQQHQDNARGLVLPGYKYLGP 
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ID 
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GNGLDKGEBVNAADAZ\ALEHDKAYDQQLKAGDNBYLKYNHADAEFQERLKEDTSF 

GGNLGRAVFQAKKRLLEBLGLVEEAI&KTABGKKRBVEQSBQEBDSSAGIGKSGAQ 

BAKKRLNFGQTGDTESVBDBQBIGEBBAZYBSGVGSLTMASGGGABVADNNEGADG 

VGSSSGNWHCDSQWLGDRVITTSTRTWALPTYNNHLYKQISNSTSGGSSNDNAYF 

GYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTDNNG 

VKTIANNLTSTVQVFTDSDYQLBYVLGSAHEGGLBBFBADVFMIBQYGYLTLNDG 

SQAVGRSSFYCLEYFBSQMLRTGNNFQFSYEFENVBFHSSYAHSQSLDRLMNBLI 

DQYLYYLSKTINGSGQNQQTLKFSVAGBSNI4AVQGRNYIBGBSYRQQRVSTTVTQ 

NNNSEFAWBGASSWALNGRNSLI4NBGBAI4ASHKEGEDRFFBLSGSLIFGKQGTGR 

DNVDADKVMITNEEEIKTTNBVATESYGQVATNHQSAQAQAQTGWVQNQGILBGM 

VVIQDRDVYLQGPIWAKIPHTDGNFHPSBLMGGFGMKHPPBQILIKNTPVPADPPT 

AFNKDKLNSFlTQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSNNVEFAV 

______________________ NTEGVYSEPRPIGTRYLTRNL 

52 Vascular MNFLLSWVHWSLALLLYLHHAKWSQAABMAEGGGQNHHEVVKFMDVYQRSYCHPI 

endothelial ETLVDIFQEYPDEIEYIFKPSCVPLMRCGGCCNDEGLEGVPTEESNITF4QIMRIK 
BHQGQHIGEMSFLQHNKCECRBKKDRARQENBGGBCSERRKHLFVQDBQTGKCSC 

growthfactor KNTDSRCKARQLELNERTCRGDKBRR 

(vegf) 
Caa44447.1 

53 Palmitoyl- MASBGCLWLLAVALLBWTCASRALQHLDPPAPLBLVIWHGMGDSGCNPLSMGAIK 

protein KMVEKKIBGIYVLSLEIGKTLMEDVENSFFLNVNSQVTTVCQALAKDBKLQQGYN 
p AMGFSQGGQFLRAVAQRCBSBBMINLISVGGQHQGVFGLBRCBGESSHICDFIRK 

thioesterase1 TLNAGAYSKVVQERLVQAEYWHDBIKEDVYRNHSIFLADINQERGINESYKKNLM 

(pptl) ALKKFVI4VKFLNDSIVDBVDSEWFGFYRSGQAKETIBLQETSLYTQDRLGLKEMD 

Aah08426.1 NAGQLVFLATEGDHLQLSEEWFYAHIIBFLG 

54 Tripeptidyl- MGLQACLLGLFALILSGKCSYSBEBDQRRTLBBGWVSLGRADBEEELSLTFALRQ 

peptidase1 QNVERLSELVQAVSDBSSBQYGKYLTLENVADLVRBSBLTLHTVQKWLLAAGAQK 

(tppl) CHSVITQDFLTCWLSIRQAELLLBGAEFHHYVGGBTETHVVRSBHBYQLBQALAB HVDFVGGLHRFBPTSSLRQRBEBQVTGTVGLHLGVTBSVIRKRYNLTSQDVGSST 
NpOOO382.3 SNNSQACAQFLEQYFHDSDLAQFMRLFGGNFAHQASVARVVGQQGRGRAGIEASL 

SLSSAYIQRVNTELMKA7\ARGLTLLFASGDSGAGCWSVSGRHQFRBTFPASSPYV 

TTVGGTSFQEBFLITNEIVDYISGGGFSNVFPRBSYQEEAVTKFLSSSPHLBBSS 
YFNASGRAYBDVAJNLLSDGYWVVSNRVBIBWVSGTSASTBVFGGILSLINEHRILS 

GRBBLGFLNBRLYQQHGAGLFDVTRGGHESCLDEEVEGQGFCSGBGWDBVTGWGT 

BNFBALLKTLLNB 

55 Mutant MYRMQLLLLIALSLALVTNS 

interleukin-2 
_______ signalpeptide _______________________________________________________________ 

4.5 DISEASES 

[00187J Thepharmaceuticalcompositionorthereferencepharmaceuticalcomposition 

providedherein(e.g.,Section4.1)canbeadministeredtoasubjectdiagnosedwithnAMD(wet 
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AMD),dryAMDretinalveinocclusion(RVO),diabeticmacularedema(DMIE),diabetic 

retinopathy(DR),orBattendisease.  

1001881 Insomeembodimentsdisclosedhereinaremethodsoftreatingasubjectdiagnosed 

withnAMD(wetAMD),dryAMDretinalveinocclusion(RVO),diabeticmacularedema 

(DME),diabeticretinopathy(DR),orBattenbyadministeringtothesubjectatherapeutically 

effectiveamountofthepharmaceuticalcompositionbysuprachoroidalinjection(forexample, 

viaasuprachoroidaldrugdeliverydevicesuchasamicroinjectorwithamicroneedle).  

1001891 Insomeembodimentsapharmaceuticalcompositioncontainingabout2.5x1011 

tiC/eyeabout5x10"tiC/eyeorabout1.5x1012GC/eyeofConstructIIofapharmaceutical 

compositioncompnsing0,2mg/mLpotassiumchloride,0,2mg/mLpotassiumphosphate 

monobasic,5. 84mg/mLsodiumchloride,1. 15mg/mLsodiumphosphatedibasicanyhydrous, 

40.0mg/mL,40ow/vsucroseandoptionallyasurfactantisadministeredtoapatientvia 

suprachoroidaladministration.Insomeembodimentsthepatienthasdiabeticretinopathy.  

1001901 Insomeembodimentsapharmaceuticalcompositioncontainingabout2.5x1011 

tiC/eyeabout5x10"tiC/eyeorabout1.5x1012GC/eyeofConstructIIofapharmaceutical 

compositioncomprising100ow/vsucroseisadministeredtoapatientviasuprachoroidal 

administration.Insomeembodimentsthepatienthasdiabeticretinopathy.Insome 

embodimentsthepharmaceuticalcompositionhasatonicity/osmolalityequaltoorgreaterthan 

240mOsm/kg.  

methodsoftreatingasubjectdiagnosedwithmucopolysaccharidosistypeIVA(MIPSIVA), 

mucopolysaccharidosistypeI(MPSI),mucopolysaccharidosistypeII(MPSII),familial 

hypercholesterolemia(FR),homozygousfamilialhypercholesterolemia(HoFH),coronaryartery 

diseasecerebrovasculardiseaseDuchennemusculardystrophyLimbGirdlemuscular 

dystrophyBeckermusculardystrophyandsporadicinclusionbodymyositisorkallikrein

relateddiseasecomprisingadministeringtothesubjectatherapeuticallyeffectiveamountofthe 

pharmaceuticalcomposition.Insomeembodimentsthepharmaceuticalcompositionis 

administeredintheSCS.  

1001921 Insomeembodimentsthepharmaceuticalcompositionorthereference 

pharmaceuticalcompositionprovidedherein(e.g.,Section4.1)canbeadministeredtoasubject 

diagnosedwith(1)Batten-CLN2andthetherapeuticproductisTripeptidyl-Peptidase1(TPP1); 
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(2)Usher's-Type1andthetherapeuticproductisMyosinVIJA(MYO7A);(3)Usher's-Type1 

andthetherapeuticproductisCadherinRelated23(CDH23);(4)Usher's-Type2andthe 
S 

therapeuticproductisProtocadhennRelated15(PCDH15);(5)Usher's-Type2andthe 

therapeuticproductisUsherin(USH2A);(6)Usher's-Type3andthetherapeuticproductis 

Clarin1(CLRN1);(7)Stargardt'sandthetherapeuticproductisATPBindingCassette 

SubfamilyAMember4(ABCA4);(8)Stargardt'sandthetherapeuticproductisBLOWFatty 

AcidElongase4(ELOVL4);(9)red-greencolorblindnessandthetherapeuticproductisLopsin 

(OPN1LW);(10)red-greencolorblindnessandthetherapeuticproductisMopsin(OPN1MW); 

(11)blueconemonochromacyandthetherapeuticproductisMopsin(OPN1MW);(12)Leber 

congenitalamaurosis-1(LCA1)andthetherapeuticproductisGuanylateCyclase2DRetinal 
S 

(GUCY2D);(13)Lebercongenitalamaurosis-2(LCA2)andthetherapeuticproductisRetinoid 

IsomerohydrolaseRPE6S(RPE6S);(14)Lebercongenitalamaurosis-4(LCA4)andthe 

therapeuticproductisArylHydrocarbonReceptorInteractingProteinLike1(AWL1);(15) 

Lebercongenitalamaurosis-7(LCA7)andthetherapeuticproductisCone-RodHomeobox 

(CRX);(16)Lebercongenitalamaurosis-8(LCA8)andthetherapeuticproductisCrumbsCell 
S PolarityComplexComponent1(CRB1);(17)Lebercongenitalamaurosis-9(LCA9)andthe 

therapeuticproductisNicotinamideNucleotideAdenylyltransferase1(NMNAT1);(18)Leber 

congenitalamaurosis-10(LCA10)andthetherapeuticproductisCentrosomalProtein290 

(CEP29O);(19)Lebercongenitalamaurosis-11(LCA11)andthetherapeuticproductisInosine 
S 

thetherapeuticproductisTubbyLikeProtein1(TULPi);(21)LHONandthetherapeutic 

productisMitochondriallyEncodedNADHDehydrogenase4(MT-ND4);(22)LHONandthe 

therapeuticproductisMitochondriallyEncodedNADHDehydrogenase6(MT-ND6);(23) 

choroideremiaandthetherapeuticproductisRabEscortProtein1(CHM);(24)X-linked 

retinoschisis(XLRS)andthetherapeuticproductisRetinoschisin(RS1);(25)Bardet-Biedl 

syndrome1andthetherapeuticproductisBardet-BiedlSyndrome1(BBS1);(26)Bardet-Biedl 

syndrome6andthetherapeuticproductisMcKusick-KaufmanSyndrome(MKKS);(27)Bardet

Biedlsyndrome10andthetherapeuticproductisBardet-BiedlSyndrome10(BBS10);(28)cone 

dystrophyandthetherapeuticproductisGuanylateCyclaseActivatorlA(GUCAlA);(29)optic 

atrophyandthetherapeuticproductisOPAlMitochondrialDynaminLikeGTPase(OPAl);(30) 

retinitispigmentosa1andthetherapeuticproductisRP1AxonemalMicrotubuleAssociated 
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MonophosphateDehydrogenase1(JMPDH1);(20)Lebercongenitalamaurosis-1S(LCA15)and



WO20221076549 PCT/IJS2021/053759 

(RP1);(31)retinitispigmentosa2andthetherapeuticproductisRLP2ActivatorofARL3GTPase 
S 

(RP2);(32)retinitispigmentosa7andthetherapeuticproductisPenpherin2(PRPH2);(33) 

retinitispigmentosa11andthetherapeuticproductisPre-mRNAProcessingFactor31(PRPF31); 

(34)retinitispigmentosa13andthetherapeuticproductisPre-mRNAProcessingFactor8 

(PRPF8);(35)retinitispigmentosa37andthetherapeuticproductisNuclearReceptorSubfamily 

2GroupBMember3(NR2E3);(36)retinitispigmentosa38andthetherapeuticproductisMIER 

Proto-OncogeneTyrosineKinase(MIERTK);(37)retinitispigmentosa40andthetherapeutic 

productisPhosphodiesterase6B(PDE6B);(38)retinitispigmentosa41andthetherapeutic 

productisProminin1(PROMi);(39)retinitispigmentosa56andthetherapeuticproductis 

InterphotoreceptorMatrixProteoglycan2(JMPG2);(40)petinitispigmentosa62andthe 

therapeuticproductisMaleGermCellAssociatedKinase(MAK);(41)retinitispigmentosa80 

andthetherapeuticproductisIntraflagellarTransport140(JFT14O);or(42)Bestdiseaseandthe 

therapeuticproductisBestrophin1(BESTi).  

4.6 ASSAYS 

[00193J Theskilledartesianmayusetheassaysasdescribedhereinand/ortechniquesknown 

inthearttostudythecompositionandmethodsdescribedhereinforexampletotestthe 

formulationsprovided S AsdetailedinSection5,thefollowingassaysarealsoprovided 

herein.  

1001941 Ahigh4requencyultrasound ~probe(UBMPlus;AccutomeMalvernPA, 
S S 

USA)~dflbeusedtodetermine thickness generating2Dcross-sectional.imagesoftI:ie 

SCSinanimaleyesexvivoafterS S t .9 (e.gAfrom25 
I' 

to500kLranginghornlowviscositytohigh *1 )~AnU/Sprobecover(Clearscan 
A d 

Eye-Surgical-InstrumentsPlymouthMN)canbeattachedtotheUBMPlustofacilitateU/S 
I.  

imageacquisition.TheU/Sprobecanbeusedtoacquiresagittalviewsaroundtheeye(e.g~, 
S S 

eightsagittalviews).PostprocessingoftheLB'SBascanscanbeperformedtonndthethickness 
4 

fromtheouterscieratotheinnerretinaatforexampleI, 5,and9mm S 

posteriortothescieral 

spur.Themeanmedianandstandarddeviationforeacheyecanbecalculated.  

4.6.2 MeasuringSCSthicknessbasedonliquidvolume 
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4.6.1 UltrasoundB-Scan



WO20221076549 PCT/IJS2021/053759 

C U 

1001951 3Dcryo-reconstructionimagingcanbeusedtomeasureSCSthickness.Animaleves 
thatareinjectedwith~forexample~'25vLto500gL p 

-I containingred-fluorescentparticlesare 
frozenatewminutes(e.g 1 ,3A S C U 

minutes)postinjectionandpreparedforcryosectioning.Usm@a 

digitalcameraonere&fluorescentimageofthecryoblockoftissuecanbeobtainedevery300 
C 

Lwslicingthesanipiewiththeervostat.a, Imagestacksconsistingofred-fluorescenceimages 
U 

areanalyzedtodetermineSCSthickness.  

4.6.3 MeasuringSCSthicknessbasedonformulation 

1001961 U/SB-scancanbeusedtodetermineSCSthicknessafterinjectionofpharmaceutical 

compositionsranginginviscosityintotheSCSofanimals.High-frequencyultrasoundB-scan 

canbeusedtodeterminetherateofSCScollapse.Eightsagittalviewsovertheparsplanacan 

beacquired:(a)supranasalovertheinjectionsites(b) , (c)nasal;(d)supratemporal;(e) 
S 

temporal, (f)infratemporal;(g)infenor~and(h)infranasal.  

1001971 Off-linepostprocessingcanbeperformedontheU/SviewstomeasuretheSCS 

thickness.TheU/Sprobecanhaveaminimumaxialresolutionof15jim.ForeachU/Sviewa 

linesegment5mmposteriortothescleralspurandperpendiculartothescleracanbecreated.A 

linecanstartattheoutersurfaceofthescleraandendattheinnersurfaceoftheretina.The 

scleraandchorioretinacanbeincludedinthemeasurementtoensurethelineisperpendicular.  

ScSthicknessisthencalculatedbysubtractingthetissuethicknessfromthemeasuredline 
length.CurvefittingisdonetodeterminetherateofSCScollapse.  

andtherateofSCScollapsecanbecalculated.Theapproximateclearancerateofinjected 

fluorescentmaterialfromtheSCScanbefoundbytakingfluorescencefundusimagesinthe 

animaleyesinvivoovertimeuntilfluorescenceisnolongerdetected.  

4.6.4 SCSclearancekineticsbyfundusimaging 

[00199J TostudytheeffectofAAVaggregationonmovementintheSCSdifferent 

pharmaceuticalcompositionsranginginAAVaggregationlevelsandcontainingafluorescein 

canbeinjectedintotheSCS.Theapproximateclearancerateorclearancetimeofinjected 

fluorescentmaterialfromtheSCScanbefoundbytakingfluorescencefundusimagesovertime 

inanimaleyesinvivo.Insomecasestherateofclearancecanbedeterminedbydetermining 

thetotalclearancetimeandtheclearancetimeconstant(tcicarance)calculatedusingacurvefit 
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1001981 U/SB-scancanbeusedtodetermineSCSthicknessatmultiplelocationsovertime
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derivedfromthenormalizedconcentrationoftotalfluorescentsignalovertime.Topicaleye 

dropsoftropicamideandphenyleplirine(AkornLakeForestIL)canbeadministeredpriorto 

eachimagingsessiontodilatetheeye.ARetCamII(ClarityMedicalSystemsPleasantonCA) 

withthe1300lensattachmentandthebuilt-influoresceinangiographymodulecanbeusedto 

acquiretheimages.MultipleimagescanbetakenwiththebluelightoutputfromtheRetCamII 

setatforexample,0.0009,1.6,and2.4W/m2. Inanattempttocapturetheentireinterior 

surfaceoftheocularglobenineimagescanbecaptured:centralsupranasalsuperior 

supratemporaltemporalinfratemporalinferiorinfranasalandnasal.Thisallowsimaginginto 

thefarperiphery.Imagingcanbedoneimmediatelyafterinjectionat1hevery3hfor12h, 

andeverytwodayspost-injection.Thetotalclearancetimewhichcanbedefinedasthefirst 

timepointfollowinginjectioninwhichfluorescenceisnotdetectablebyvisualobservationis 

determinedforalleyesinjected.Fluoresceinisothiocyanate-conjugatedAAV(FJTC-AAV),or 

FJTC S S 

Conjugated-AAVcapsidProtein-specificmonoclonalantibodymaybeutilizedin 
analogousexperimentstotrackmovementandclearanceofAAVparticlesintheSCS.Methods 

forfluorescentlabelingofAAVareknownintheart(Shietal.Sci.Adv.202ft6:eaaz362l~ 

andTsuiT.Y.,etal.Hepatology42,335-342(2005).Antibodies(FJTCConjugated) 

recognizingmanyAAVserotypesarecommerciallyavailable.  

4.6.5 FlatMounttoCharacterize2DCircumferentialSpread 

1002001 Pharmaceuticalcompositionsofthepresentdisclosurecontainingfluoresceinor 

bepreparedtoassessthe2Dspreadofparticlesandfluorescein.Thefrozeneyeareslicedopen 

fromthelimbustotheposteriorpoletogenerateequidistantscleralflaps.Theresultingscleral 

flapsaresplayedopenandthefrozenvitreoushumorlensandaqueoushumorareremoved.  

1002011 AdigitalSLRcamera(Canon60DCanonMelvilleN.Y.)witha100mmlens 

(Canon)canbeusedtoacquirebrightfieldandfluorescenceimages.Cameraparametersareheld 
constant.Toacquiretheareaoffluoresceinspreadagreenopticalband-passfilter(520+10nm 

EdmundsOpticsBarringtonN.J.)canbeplacedonthelensandthesamplecanbeilluminated 

byalampwiththevioletsettingofamulticolorLEDbulb(SSeriesRGBMIR16/E26.HitLights 

BatonRougeLa.).Tovisualizethelocationofthered-fluorescentparticlesaredfilter(610+10 

nm~EdmundsOptics)canbeplacedonthelensandthesamplecanbeilluminatedwiththesame 

lampswitchedtogreenlight.Theareaofgreenandredfluorescencethatareabovethreshold 
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fluorescentlylabeledAAVareinjectedintotheSCS.AfterSCSinjectionandfreezingeyescan
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canbecalculatedforeacheyeusingJmageJ(NationalInstitutesofHealthBethesdaMd.).  

Thresholdingcanbesetmanuallybasedonvisualinspectionofbackgroundsignal.  

4.6.6 IntraocularPressureMeasurements 

1002021 ApressuremeasurementsystemcanbeusedtomeasurepressureinSCSafterSCS 

injection.Animalscanbeterminallyanesthetizedbysubcutaneousinjectionofa 

ketamine/xylazine 9 AfterSCSinjection(N4),pressureintheSCScanbemeasured 

everyfewminutes.Pressuresaremonitoreduntiltheyreachtheiroriginalbaselinevaluesfrom 

beforeinjection(i.e.¼5mmHg).Afterthemeasurementstheanimalsareeuthanizedwitha 

lethaldoseofpentobarbitalinjectedintravenously.AsecondsetofSCSinjectionscanbemade 

intheanimalpostmortem.Inpostmortemmeasurementspressureisonlymeasuredinthetissue 

space(i.e.,SCS)wheretheinjectionwasmade.  

4.6.7 TemperatureStressAssay 

1002031 Atemperaturestressdevelopmentstabilitystudycanbeconductedat1.0x~ 0 t2 

GC/mLover4daysat37 0 Ctoevaluatetherelativestabilityofformulationsprovidedherein.  

Assayscanbeusedtoassessstabilityincludebutarenotlimitedtoinvitrorelativepotency 

(JVRP),vectorgenomeconcentration(VGCbyddPCR),freeDNAbydyefluorescence, 

dynamiclightscatteringappearanceandpH.Long-termdevelopmentstabilitystudiescanbe 

carriedoutfor12monthstodemonstratemaintenanceofin-vitrorelativepotencyandother 
S 

4.6.8 InVitroRelativePotency(IVRP)Assay 

[00204J TorelatetheddPCRGCtitertogeneexpressionaninvitrobioassaymaybe 

performedbytransducingH1EK293cellsandassayingthecellculturesupernatantforanti-VIEGF 

Fabproteinlevels.H1EK293cellsareplatedontothreepoly-D-lysine-coated96-welltissue 
cultureplatesovernight.Thecellsarethen S 

pre-infectedwithwild-typehumanAd5virus 

followedbytransductionwiththreeindependentlypreparedserialdilutionsofAAVvector 

referencestandardandtestarticlewitheachpreparationplatedontoseparateplatesatdifferent 

positions.Onthethirddayfollowingtransductionthecellculturemediaiscollectedfromthe 

platesandmeasuredforVEGF-bindingFabproteinlevelsviaELISA.FortheELISA96-well 

ELISAplatescoatedwith\TEGFareblockedandthenincubatedwiththecollectedcellculture 
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qualityat-800 C( -600 C)and-200 C(-250 Cto-150 C)intheformulationsprovidedherein.
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mediatocaptureanti-VIEGFFabproducedbyH1EK293cells.Fab-specific S 

S 

antibodyisusedtodetecttheVEOF-capturedFabprotein.Afterwashinghorseradishperoxidase 

(HEaP)substratesolutionisaddedallowedtodevelopstoppedwithstopbufferandtheplates 

arereadinaplatereader.TheabsorbanceorODoftheHRPproductisplottedversuslog 

dilutionandtherelativepotencyofeachtestarticleiscalculatedrelativetothereference 

standardonthesameplatefittedwithafour-parameterlogisticregressionmodelafterpassing 

theparallelismsimilaritytestusingtheformula:EC5Oreference. EC5Otestarticle.The 

potencyofthetestarticleisreportedasapercentageofthereferencestandardpotency, 

calculatedfromtheweightedaverageofthethreeplates.  

1002051 TorelatetheddPCRGCtitertofunctionalgeneexpressionaninvitrobioassaymay 

beperformedbytransducingH1EK293cellsandassayingfortransgene(e.g.enzyme)activity.  

H1EK293cellsareplatedontothree96-welltissuecultureplatesovernight.Thecellsarethen 
S 

pre-infectedwithwild-typehumanadenovirusserotype5virusfollowedbytransductionwith 

threeindependentlypreparedserialdilutionsofenzymereferencestandardandtestarticlewith 

eachpreparationplatedontoseparateplatesatdifferentpositions.Ontheseconddayfollowing 

transductionthecellsarelysedtreatedwithlowpHtoactivatetheenzymeandassayedfor 

enzymeactivityusingapeptidesubstratethatyieldsincreasedfluorescencesignaluponcleavage 

bytransgene(enzyme).ThefluorescenceorRLFUisplottedversuslogdilutionandtherelative 

potencyofeachtestarticleiscalculatedrelativetothereferencestandardonthesameplatefitted 

withafour-parameterlogisticregressionmodelafterpassingtheparallelismsimilaritytestusing 

percentageofthereferencestandardpotencycalculatedfromtheweightedaverageofthethree 

plates.  

4.6.9 VectorGenomeConcentrationAssay 

1002061 Vectorgenomeconcentration(tiC)canalsobeevaluatedusingddPCR.Atvarious 

timepointspostinjectionseveralmicearesacrificedandoculartissuesaresubjectedtototal 

DNAextractionandddPCRassayforvectorcopynumbers.Copiesofvectorgenome(transgene) 

pergramoftissueidentifiedinvarioustissuesectionsatsequentialtimepointswillrevealspread 

ofAAVintheeye.  

1002071 TotalDNAfromcollectedoculartissuesectionsareextractedwiththeDNeasyBlood 
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theformula:EC5Oreference±EC5Otestarticle.Thepotencyofthetestarticleisreportedasa
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&TissueKitandtheDNAconcentrationremeasuredusingaNanodropspectrophotometer.To 

determinethevectorcopynumbersinthetissuesectionsdigitalPCRwasperformedwithNaica 

CrystalDigitalPCRsystem(Stillatechnologies).Twocolormultiplexingsystemwereapplied 

heretosimultaneouslymeasurethetransgeneAAVandanendogenouscontrolgene.Inbriefthe 

transgeneprobecanbelabelledwithFAM(6-carboxyfluorescein)dyewhiletheendogenous 

controlprobecanbelabelledwithVICfluorescentdye.Thecopynumberofdeliveredvectorin 

aspecifictissuesectionperdiploidcelliscalculatedas:(vectorcopynumber)/(endogenous 

control)x2.VectorcopyinspecificcelltypessuchasRIPEcellsmayrevealsustaineddeliveryto 

theretina.  

4.6.10 FreeDNAAnalysisUsingDyeFluorescenceAssay 

1002081 FreeDNAcanbedeterminedbyfluorescenceofSYBR®Goldnucleicacidgelstain 

('SYBRGolddye')thatisboundtoDNA.Thefluorescencecanbemeasuredusingamicroplate 

readerandquantitatedwithaDNAstandard.Theresultsinng4tLcanbereported.  

1002091 TwoapproachescanbeusedtoestimatethetotalDNAinordertoconvertthe 

measuredfreeDNAinng/4toapercentageoffreeDNA.InthefirstapproachtheGC/mL 
e 

(OD)determinedbyUV-visiblespectroscopywasusedtoestimatethetotalDNAinthesample, 
whereMisthemolecularweightoftheDNAand1E6isaunitconversionfactor: 

1002101 TotalDNA(ng4tL)estimated lB6xGC/mL(OD)xM(g/mol)/6.02E23 

[002111 Inthesecondapproachthesamplecanbeheatedto85 0 Cfor20mmwith0.050 

canbeusedasthetotal.ThisthereforehastheassumptionthatalltheDNAwasrecoveredand 

quantitated.Fortrendingeithertherawng/~Lcanbeusedorthepercentagedeterminedbya 

consistentmethodcanbeused.  

4.6.11 SizeExclusionChromatography(SEQ 

[00212J SECcanbeperformedusingaSepaxSRTSEC-bOOPeekcolumn(PN215950P

4630,SN:8A11982,LN:BTO9O,5um1000A,4.6x300mm)onWatersAcquityArcEquipment 

ID0447(C3PO),witha25mmpathlengthflowcell.Themobilephasecanbeforexample,20 

mMsodiumphosphate,300mMNaCl,0.005~opoloxamer188,pH6.5,withaflowrateof0.35 

mL/minutefor20minuteswiththecolumnatambienttemperature.Datacollectioncanbe 
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poloxamer188andtheactualDNAmeasuredintheheatedsamplebytheSYBRGolddyeassay
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performedwith2point/secondsamplingrateand1.2nmresolutionwith25pointmean 

smoothingat214,260,and280nm.Theidealtargetloadcanbe1.5E11GC.Thesamplescan 

beinjectedwith504,about1/3oftheidealtargetorinjectedwith5p~L.  

4.6.12 DynamicLightScattering(DLSJAssay 

1002131 Dynamiclightscattering(DLS)canbeperformedonaWyattDynaProlliusing 

Corning3540384wellplateswitha304samplevolume.Tenacquisitionseachfor10scanbe 

collectedperreplicateandtherecanbethreereplicatemeasurementspersample.Thesolventcan 

besetaccordingtothesolventusedinthesamplesforexample'PBS'foranAAVvectorin 

dPBS.Resultsnotmeetingdataqualitycriteria(baselineSOSnoisefit)canbe'marked'and 

excludedfromthe S 

analysis.  
4.6.13 ViscosityMeasurement 

1002141 Viscositycanbemeasuredusingmethodsknownintheartforexamplemethods 

provideintheUnitedStatesPharmacopeia(USP)publishedin2019andpreviousversions 

thereof(incorporatedbyreferencehereinintheirentirety).Viscosityatlowshearwasmeasured 

usingacapillaryviscometerusingmethodsdescribedinUSP<911> 

[00215J Viscosityversusshearratewasdeterminedusingaconeandplaterotationalrheometer.  

RheometrymeasurementsaredescribedintheUnitedStatesPharmacopeia(USP)USP<1911> 

androtationalviscometryisdescribedinUSP<912>.Rotationalrheometryviscosity 

controlplatewitha60mm10anglealuminumconeaccessory(TAInstrumentsNewCastle 

DE).Aviscosityversusshearratesweepwasperformedovertherangestartingat<0.3s-1 

rampedupto5000s-1with5pointsperdecadecollected.Theviscosityversusshearratewas 

collectedat20 0 C.Viscosityat10,000and20,000s-1wereextrapolatedfromthedata.Insome 

casestheviscosityofthepharmaceuticalcompositionorthereferencepharmaceutical 

compositioncanbemeasuredatzero,0.1s~,1s'1000s'5000sU,~oooos-1 or 

morethan20,000s-1 

4.6.14 VirusInfectivityAssay 

S 

[00216J TCJD5oinfectioustiterassayasdescribedinFran~oisetal.MolecularTherapy 

Methods&ClinicalDevelopment(2018)Vol.10,pp.223-236(incorporatedbyreferenceherein 
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measurementswerecollectedwithanAR-G2rheometerequippedwithaPeltiertemperature
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initsentirety)canbeused.RelativeinfectivityassayasdescribedinProvisionalApplication 

62/745859filedOct.15,2018)canbeused 

4.6.15 DifferentialScanningFluorimetry 

1002171 Thethermalstabilityofproteinsandviruscapsidsmadeupofproteinscanbe 

determinedbydifferentialscanningfluorimetry(DSF).DSFmeasurestheintrinsictryptophan 

andtyrosineemissionofproteinsasafunctionoftemperature.ThelocalenvironmentofTrp 

andTyrresidueschangesastheproteinunfoldsresultinginalargeincreaseinfluorescence.The 

temperaturewhere500oofproteinsareunfoldedisdefinedasthe'melting'temperature(Tm).  

FluorescencespectroscopyisdescribedintheUSP<853>andUSP<1853> 

1002181 DSFdatawascollectedusingaPromethiusNTPlexNanoDSFInstrument 

(NanoTempertechnologiesMunichGermany).Sampleswereloadedintothecapillarycellat 
200 Candthetemperaturerampedatarateof1 0 C/minto950 C.Thesignaloutputratioof 

emissionat350nm(unfolded)and330nm(unfolded)wasusedtodeterminetheTm 

4.6.16 InjectionPressureMeasurements 

1002191 JnjectionpressuresweremeasuredusingeitheraFlowScreenandFluidSensor 

(ViscotecAmericaKennesawGA)oraPressureMAT-DPGwithsingleusepressuresensor5
N-OOO(PendoTECHPrincetonNJ).  

1002201 JnjectionsintoairwereeitherperformedmanuallyorusingaLegato-100syringe 

enucleatedporcineeyestheeyesweremountedonaMandelleyemount(Mastel)withapplied 

suctiontoadjusttheintrocularpressureoftheeye.  

4.6.17 ReferenceCompositions 

1002211 Theviscosityofacompositionprovidedhereinmaybeevaluatedbycomparingthe 

compositiontoareferencepharmaceuticalcomposition.Insomeembodimentsthereference 

pharmaceuticalcompositionisapharmaceuticalcompositioncomprisingthesamerecombinant 

AAVinthesameconcentrationasthecompositionbeingevaluatedinphosphate-bufferedsaline.  

Insomeembodimentsthereferencepharmaceuticalcompositionisapharmaceutical 

compositioncomprisingthesamerecombinantAAVinthesameconcentrationasthe 

compositionbeingevaluatedinDulbeccosphosphatebufferedsalinewith Wopoloxamer 
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pump(KdScientificHollistonMA)toapplyaconsistentflowrate.Forinjectionsinto
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188,pH7.4. Insomeembodimentsthereferencepharmaceuticalcompositionisa 

pharmaceuticalcompositioncomprisingthesamerecombinantAAVinthesameconcentration 

asthecompositionbeingevaluatedinDulbeccosphosphatebufferedsalinewith40osucroseand 

0.00100poloxamer188,pH7.4.  

5. EXAMPLES 

1002221 Theexamplesinthissection(i.e.,section5)areofferedbywayofillustrationand 

notbywayoflimitation.  

5.1 EXAMPLE1:Optimizationofviscosityformulationforsuprachoroidal 

delivery 

1002231 InthisexperimentsolutionscontainingAAV8-antiVIEGF-ab(e.g.,AAV8

antiVEGFfab)wereevaluatedforadministrationtothesuprachoroidalspace.The 

suprachoroidalspace(SCS)isaregionbetweenthescleraandthechoroidthatexpandsupon 

injectionofadrugsolution(Habot-Wilner2019).TheSCSspacerecoverstoitspre-injection 

sizeastheinjectedsolutionisclearedbyphysiologicprocesses.Thedrugsolutiondiffuses 

withintheSCSandisabsorbedintoadjacenttissues.Capillariesinthechoroidarepermeableto 

lowmolecularweightosmolytes.Differentsolutionshavingdifferentviscositylevelswere 

injectedinthesuprachoroidalspacetoevaluateefficacybasedonthesolutionsresidencetimein 

theSCS.  

formulationthathashighviscosity(shear-thinningwithalowerviscositywheninjected).There 

wasanincreaseinlocalizationandanincreaseintheclearancetimewhentheAAVwasinjected 

intheSCSusingahighviscosityformulation(withshear-thinning)ascomparedtolower 

viscosityformulations.Thisincreaseinlocalizationandclearancetimeisindicativeofenhanced 

efficacy.Theshear-thinningbehaviorresultinginlowerviscositywhilebeinginjectedallows 

foralowerinjectionpressurecompatiblewithaneedlesize(e.g.,29or30gaugeneedle), 

polymencsyringespressureratinglimitationsandalowenoughpressurethatis 
S 

appropnateforinjectionbyphysiciansinhumaneyes.  

5.1.1 OverviewofInitialDesignParameters: 

1002251 Deliveryofaviscousformulationtothesuprachoroidalspacehasdesignparameters 
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1002241 InthisexperimentlongerresidencetimewasachievedbyformulatingAAVinafinal
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andlimitationsthatotherroutesofadministrationdonot. S 

Jnjectiontotheeyeisasensitive 

injectionprocedureastheeyeisacriticalorgan.Theneedlegaugecannotbetoohighwhen 

injectingadrugintheeyeinordertoavoidpaintissuedamageorinflammation.Forexample, 

insomecasesa30gaugecanbeselectedandinothercasesa29gaugeisselected.Incontrast, 

18or21gaugeneedlesmaybeusedforroutineinjectionintoperipheralveinsandsubcutaneous 

administrationmayuse29to27gaugeneedles.Tissuedamageortemporaryinflammationin 

theseareasislesscriticalthanintheeye.Injectionofviscousformulationsbyotherroutesof 

administrationisthereforelessrestrictedbyneedlegauge.  

1002261 Thepressureofinjectionisinverselyproportionaltothe4thpowerofneedleinner 

diameter(ID)andisproportionaltotheformulationviscosityasshownintheHagen-Poiseuille 

equation.TheHagen-PoiseuilleequationisrepresentedbyNP (8jxLQ)/QrR 4 ).Thepressure 

dependsupontheviscosity(pt),theneedlelength(L),thevolumetricflowrate(Q),andtheinner 

radiusoftheneedle(R).Thereforeneedlegaugeiscriticallylimitingforsuprachoroidal 

injection.Withoutotherconsiderationsthelogicalapproachwouldbetominimizeformulation 

viscosityfordeliverybyinjectiontothesuprachoroidalspace.Howeverinoppositiontothis 

aspectisthedesireofthepresentdisclosuretohaveaveryhighviscosityformulationinorderto 

localizethedelivereddosetothesuprachoroidalspaceforalongerperiodoftime.Thefactthat 

thesefactorsareindirectoppositionleadtothespecificneedforashear-thinningformulationfor 

suprachoroidaldeliverywhileminimizingpotentialinflammationcausedbyinjection.  

1002271 Inthisexperimentdifferentformulationsthathaveacceptableviscosityandthatare 

injectionpressurelimitbasedonsyringepressure-ratinglimitationsorneedlegaugepreference) 

weretestedforsuprachoroidalinjection. Thereareconflictingdesignparameterstobalance 

betweenlowviscosityforinjectionandhighviscosityforlocalizationwiththeneedlegauge 

limitationapplied.Insomecasesthedesiredneedlesizecanbe30or29gaugesize.Thegauge 

sizeimpactsthepressureduringinjection.Insomecasestheinjectionpressurecorresponds 

withtheindustrystandardcomponentsandspecifications(e.g.,ISO)forthecomponents.Table2 
S 

summanzesthedesignparameters.  
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Table2:DesignParameters 

Parameter Target Rationale 
e e Excipientsaresafeandhave 

Excipientssafety beenusedpreviouslyfor 
parenteralsandideallyfor Safety 
deliverytotheeye 

StabilityofVector Vectorisstableandretains Stabilityisrequiredtoensureefficacy 
potency 

Preferred(insomecases):10s 
InjectionTime Clinicaladministrationtargets 

Range:5sto3Os 

Preferred(insomecases): 
CLSD30Ga(160umID) 
needle 

Administration Range:29or30GaETW Clinicaladministrationrequirementand 
components needle(ID 220orID 240 abilitytousestandardcomponents 

~tm)oraCLSD30GaETW 
(220umlID)needleand 
standardplasticsyringe 

referredvalueisbasedonISO7886-1* 
Preferred(insomecases)<43 017forsyringepressureratingsand 

S S S 

InjectionPressure Therangeof65PSIisbasedonthe 
Range<65PSI 
Limit 100PSI umanfactor/feelingofforceneeded duringlaboratoryinjectionfeasibility 

S experiments 

referred(insomecases):injection Preferred(insomecases):34 
ressuretargetofupto43PSIwhen 

mPasatroomtemperature singCLSD30Ga(160j~tmID)needle 
accountingforshear-thinning and10sinjection.  
atinjectionshearrate 

Viscosityat 
injectionshearrate Range:103mPas,121mPas ange:injectionpressuretargetusinga 

andupto362mPas(cP)at CLSD30GaETW(220jimlID)needle 
orinjectionwithapressuretargetofup 

roomtempaccountingfor 
shear-thinningatinjection 043PSIand10sinjection.  

shearrate lternativelyaninjectionpressuretarget 
________________ ofup to 65 PSI whenusing CLSD 30 Ga 
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PSI ow/easyinjectionpressureandforce.
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Parameter Target Rationale 

(160~tmID)needleoraCLSD30Ga 
TW(220~tmID)needleoraninjection 
ressuretargetof43PSIfora30s 
njectionisused.  

Preferred(insomecases):>10 
timestheviscosityathigh igherviscosityatlowshearwillresultin 

Viscosityatlow shearormaximize 
reaterlocalizationofthedose 

shear(1~-1) Range:>5timestheviscosity 
athighshear 

5.2 EXAMPLE2:Distributionofasolutioninthesuprachoroidalspace(SCSJ 

isdependentontheviscosityofthesolution 

1002281 Inthisexperimentsolutionshavingdifferentviscositieswereinjectedineyesexvivo 

toanalyzetheimpactoffluidviscosityonlocalizationandspreadingofthesolutionsintheSCS.  

Threedifferentsolutionswereinjectedindifferenteyesexvivo:1)asolutioncontainingwater 

andbluedye;2)asolutioncontaining10ocarboxymethylcellulose(CMC)mediumviscosity 

gradeandbluedye;and3)asolutioncontaining1~oCMCmediumandfluorescentdye.The 

CMCsolutionswerepreparedinasolutionalsocontaining0,2mg/mLpotassiumchloride,0,2 

phosphatedibasicanyhydrous,40.0mg/mL(40ow/v)sucroseand0.001~o(0.01mg/mL) 

poloxamer188,pH7.4.Theeyeswerevisuallyanalyzedatdifferenttimepointsafterinjection.  

Thisexperimentshowedthatfluidviscosityhadasignificantimpactonthespreadingofthe 

solutionintheSCS.Forexamplethesolutioncontainingwaterandbluedyeresultedinalarger 

circumferentialspreadascomparedtothesolutionscontaining10oCMC(FIGs.1A-1C).The 

bluedyeandfluorescentdyeweresignificantlymorelocalizedintheeyes(intheSCS)whenthe 

eyeswereinjectedwithasolutioncontaining10oCMCascomparedtoasolutioncontaining 

water(FIGs.lA-1C).Thisexperimentshowedthatanagentofinterest(e.g.,AAVdrugor 

composition)canbelocalizedintheSCSwithminimalspreadingwhenasolutionhavinga 

desiredfluidviscosityisinjectedintheSCS.  
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mg/mLpotassiumphosphatemonobasic,5. 84mg/mLsodiumchloride,1. 15mg/mLsodium
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5.3 EXAMPLE3:Effectofviscosity,0 rateandneedlegaugeon 

injectionpressure 

1002291 Inthisexperimentdifferentsolutionshavingdifferentviscositieswereinjectedinthe 

scsofseveraleyes.Thehypromellosesolutionswerepreparedinabase'solutionalso 
containing0.2mg/mLpotassiumchloride,0.2mg/mLpotassiumphosphatemonobasic,5.84 

mg/mLsodiumchloride,1. 15mg/mLsodiumphosphatedibasicanyhydrous,40.0mg/mL(40o 

w/v)sucroseand o(0.01mg/mL)poloxamer188,pH7.4.Theextraexcipientswere 

dissolvedinthissolution.Inshortasolutioncontainingwaterandasolutioncontaining20o 

hydroxypropylmethylcellulose(hypromellose)wereinjectedseparatelyandindifferenteyes.  

InjectionintheSCScanbeperformedbyusingforexampletheSCSMicroinjectorml 

(ClearsideBiomedicalAlpharettaGA).Thisexperimentshowedthattheamountofpressure 

requiredtoinjectasolutionintheSCSwasimpactedbytheviscosityofthesolution.For 

exampletheamountofpressurerequiredtoinjectawatersolution(viscosityofabout1cP)in 

theSCSwasfoundtobeabout25PSIwhiletheamountofpressurerequiredtoinjectasolution 

containing20ohypromellose(viscosityofabout4000cP)rangedfromabout25PSItoabout40 

PSI(FIGs.2A-2B).Thispressureismuchlowerthanwouldbepredictedbasedonbehaviorofa 

Newtonian(constantviscosityversusshearrate)fluid.Thisexperimentalsoshowedthatshear 

thinningispreferredforveryviscoussolutions.Forshear-thinningfluidstheviscosityisvery 

highatlowshear(staticorverylowflowrateforexample)anddecreasesastheshearrate 

reducesthepressurerequiredtoinjectthedosethroughtheneedletorangescompatiblewiththe 

desiredneedleandsyringes.Afterinjectiontheviscosityofthefluidismuchhigher(sincethe 

fluidisnolongerinmovement),thusreducingthespreadofthesolutionsandkeepingthe 

injecteddoselocalizedforalongerperiodoftime.  

1002301 Thisdesign-spacestudyalsoanalyzedtheimpactofinjectionratesonthe 

calculatedamountofpressurerequiredtoinjectdifferentsolutionsintheSCS.Forthisdesign

spacefeasibilitycalculation, injectionratesof4seconds,6seconds,8secondsor10seconds 

werecalculatedforsolutionsofdifferentviscositiesintheSCSviaa30gauge(GA)needlewith 

a160uminnerdiameter(lID).TheHagen-Poiseuilleequationforpressuredropduringflow 

throughaneedleisgivenbyAP (8gLQ)/QrR4).Thepressuredependsupontheviscosity(pt), 

theneedlelength(L),thevolumetricflowrate(Q),andtheinnerradiusoftheneedle(R).The 
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increasesorwhentheflowrateincreases.Alowerviscosityattheshearrateduringinjection
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slowestifljectionrateS 9, 10seconds)resultedintheleastamountofcalculatedpressure(FIG.  

3).ForexamplethedatainFIG.3showsthatasolutionwithaviscosityof10mPasinjectedat 

arateof10secondsresultsinapressureofabout12PSIbutabout28PSIwheninjectedatarate 

of4seconds.Thiscalculationshowedthatthepressureisevenmoreimpactedbytherateof 

injectionastheviscosityofthesolutionincreased(FIG.3).Forexampleasolutionwitha 

viscosityof30mPasiscalculatedtoresultinapressureofabout36PSIduringa10secondsrate 

ofinjectionandabout96PSIduringa4secondsrateofinjection(FIG.3).Insomecasesthe 

injectiontimerangesbetween5sto30s.Insomecasesaninjectiontimebetween10sto15s 

isusedtoinjectsolutionsviasuprachoroidaladministration.Theviscosityofashear-thinning 

fluiddependsontheshearrate(y).Thereforethepredictedinjectionpressuredependsuponthe 

injectionspeedintermsoftheflowratedirectlyandalsoontheshear-thinningviscosity 

behaviorofthefluid.Theaverageshearrateofthefluidflowingthroughtheneedlecanbe 

calculatedusing9 (8Q)/(3mR3 )(JaspeJ.;HagenS.J.BiophysJ2006,91,3415-3424).For 

theexampleshowninFIG.3,theshearraterangesfromabout16,500s-1fora10sinjectionto 

41,000s-1fora4sinjection.Fora20sinjectiontheshearrateisabout8000s-1andisabout 

-1fora30sinjection.  

1002311 UsingtheHagen-Poiseuilleequationandtheequationforaverageshearratethe 

preferredformulationviscositycharacteristicsandtherangeforacertainpressurelimitation 

duringinjectioncanbecalculated.Thechangeinpressurecanbeevaluatedbasedontheneedle 

gaugeneedlea30gaugeSTWneedleanda29gaugeSTWneedle)toinjectsolutions 

containingvaryingviscositylevels.Thisexperimentshowedthattheneedlegaugeaffectedthe 

pressurerequiredtoinjectasolutionintheSCS.TheHagen-Poiseuilleequationwasusedto 

calculatethepressuredropinpoundspersquareinch(PSI)asafunctionofviscosityfor30 

gaugeand29gaugeneedles(ISO9626:2016:regularwallRW~thinwallTW~extrathinwall 

ETWandultrathinwallUTWandadditionalClearSide(CLSD)needlesindesignorusedin 

developmentstudies).AconversionfactorofPSI Pa/6894.76wasusedtoconverttoPSI.The 

totalneedlelengthincludingthemountinglengthis14mmtheinjectionvolumeis0.1mLthe 

injectiontimeismodelledat10s(Q 0.1mL/10 0.01mL/s),andtheneedleinnerdiameters 

consideredare:30Ga/29Ga(133~tmID),30GaTW(165~tmlID),30GaETW/29GaTW(190 
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gauge(FIGs.4A-4CandFIG.5).Threedifferentsizesofneedlegaugeswereused(e.g.,a30
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~tmID),30GaUTW/29GaETW(240~tmID),ClearSide(CLSD)brand30Ganeedle(160~tm 

ID),CLSD30GaETW(220j~tmlID),CLSD29GaETW(240urnID).  

1002321 FIGs.4A-4CshowthepressureversusviscositycalculationsandTable3showsthe 

resultstabulatedforthepreferred(insomecases),targetandlimitvalues.Insomecasesthe 
S 

viscosityrangecanbewidenedbyusinglargerneedlesorhigherpressuresynnges.  
1002331 Basedonthecalculationsthepreferred(insomecases)formulationviscosityis34 

mPaswitha160jimIDneedleatroomtemperaturewhileaccountingforshear-thinningat 

injectionshearrate.Acceptableviscositycanbeupto103mPasand362mPasforthe160~im 

and220~imIDneedlecasesrespectivelyforinjectionsthatareslower(30s)orwithhigher 

pressure(65PSI).Anacceptablerangewascalculatedtobefrom103mPas,121mPasandupto 

362mPas(cP)atroomtemperaturewhileaccountingforshear-thinningatinjectionshearrate.  

Thisisbasedonapreferredinjectionpressuretargetofupto43PSIwhenusingCLSD30Ga 

(160umID)needleand10sinjection.Theacceptablerangeincludesinjectionpressuretarget 

usingaCLSD30GaETW(220~tmLED)needleforinjectionwithapressuretargetofupto43 

PSIand10sinjection.Alternativelyaninjectionpressuretargetisupto65PSIwhenusing 

CLSD30Ga(160umID)needleoraCLSD30GaETW(220j~tmLED)needleoraninjection 

pressuretargetis43PSIfora30sinjection.InsomecasesthepreferredneedleistheCLSD30 

Ga(160umIDneedle)ortheCLSD30GaETW(220umIDneedle).Otherneedlesarealso 

possibleselectionsandsomemayresultinevenwiderviscosityattheinjectionshearratevalues 
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(e.g.,uptoabout175mPasfor43PSIanduptoabout250mPasfor65PSIovera10sinjection.
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Table3:ViscosityDesignSpaceBasedonInjectionPressures 

Needle Viscosity(mPasj Viscosity(mPasj Viscosity(mPasj 

upperrangefor< upperrangefor upperrangefor 

_______________________ 43 PSI desired 65 PSI tar et 100 PSI limit ___________________________________ C C g) C) 
30Ga/29Ga(133jim 16 24 38 

ID ______________________________ 

3OGaTW(165ixm 38 58 90 

ID) _____________________________ 

3OGaETW/29Ga 67 102 157 
TW (190 jim ID) ___________________________________________________ 
30GaUTW/29Ga 171 259 400 
ETW (240 jim ID) ________________________________________________ 
CLSD30Ganeedle 34 51 79 
(160 jimID) ________________________________________________ 

CLSD3OGaETW 121 183 282 
(220 jim ID) ____________________________________________________________ 
CLSD29GaETW 171 259 400 
240 mID _____________________________________________ 
( ji _____________________ 

1002341 Preferred viscosity values for a 10 s injection and 43 PSI pressure with a 160 jim 

needle:thepreferreddesignisfora10sinjectionusinganeedlewithanIDof160jim.Fora10 

5injectionusinga160jimIDneedlethepreferredviscositytoresultinapressureof43PSIat 

theinjectionshearrate(calculatedtobeabout16,000s-i)isabout34mPas.  

1002351 Acceptable viscosity values for a 10 s injection and 43 PSI pressure with a 220 jim 

needle:fora10sinjectionusinga220jimIDneedletheacceptableviscositytoresultina 

mPas.  

1002361 Acceptable range ofviscositv values for a 30 s injection and 43 PSI pressure:alonger 

injectiontimeofupto30siswithinanacceptablerange.Fora30sinjectionusinga160jimID 

needletheacceptableviscositytoresultinapressureof43PSIattheinjectionshearrate 

(calculatedtobeabout5000s')isabout103mPas.Fora30sinjectionusinga220jimID 

needletheacceptableviscositytoresultinapressureof43PSIattheinjectionshearrate 

(calculatedtobeabout2100s')isabout362mPas.  

1002371 Acceptable range ofviscositv values for a 10 s injection and 65 PSI pressure:ahigher 

pressureofupto65PSIiswithinanacceptablerange.Fora10sinjectionusinga160jimID 

needletheacceptableviscositytoresultinapressureof65PSIattheinjectionshearrate 

(calculatedtobeabout16,000s')isabout51mPas.Fora10sinjectionusinga220jimID 
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pressureof43PSIattheinjectionshearrate(calculatedtobeabout6,300s-i)isabout121
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needletheacceptableviscositytoresultinapressureof65PSIattheinjectionshearrate 

(calculatedtobeabout6,300s-1)isabout183mPas.  

1002381 FurthertheHagen-Poiseuilleequationwasusedtocalculatethepressuredropin 

poundspersquareinch(PSI)asafunctionofviscosityfor30gaugeand29gaugeneedles.The 

widerdiameterneedle(e.g.,29gaugeSTW)resultedinlowerpressurerequiredforSCS 

injection.Theneedlegaugeeffectonpressurewasevenmoresignificantastheviscosityofthe 

fluidsincreased(FIG.5).Forexampleafluidwithviscosityofabout30mPasresultedina 

pressureofabout48PSIwhena30gaugeneedlewasusedwhereasa48PSIpressurewas 

observedforafluidwithviscosityof100mPasorforafluidwithviscosityof150mPaswhena 

30gaugeSTWanda29gaugeneedleswereusedrespectively(thiscorrespondsto3.5timesand 

5timestheviscosityrespectively)(FIG.5).Thusthelargerinnerdiameterneedlegauge 

significantlydecreasedtheresultedpressure.  

5.4 EXAMPLE4:Severalsolutionshavingvariousexcipientswerescreened 

fortheirsuitabilitytoincreasetheviscosityoftheformulation 

[00239J Forthisexperimentdifferentsolutionsranginginviscositywereanalyzed.The 

solutionswerepreparedina'basesolutionalsocontaining0.2mg/mLpotassiumchloride,0.2 

mg/mLpotassiumphosphatemonobasic,5. 84mg/mLsodiumchloride,1. 15mg/mLsodium 

phosphatedibasicanyhydrous,40.0mg/mL(40ow/v)sucroseand0.001~o(0.01mg/mL) 

poloxamer188,pH7.4.Theextraviscosity-modifyingexcipientsweredissolvedinthis 

injectionpressureintoairandinjectionpressureintoenucleatedporcineeyes.Duringthis 

experimentthelowshearviscosityofPEG3350,Dextran40kPEG12000wereconsideredtoo 

lowtopotentiallyhelpincreaselocalizationinthesuprachoroidalspacesowereconsiderednot 

suitable.InadditionPEGisknowntoprecipitateAAVathigherconcentrationssoforexample 

PEG12000wasnotsuitable.Polyvinylpyrrolidoneappearedtonotbesufficientlyshear-thinning 

basedontheviscosityandpressurebehavior.Asearchofuseofpolyvinylpyrrolidoneindicated 

itisprimarilyusedasanexcipientfororaldeliveryandmayhavesafetyconcernsasaparenteral 

excipientsowasalsoeliminatedfromconsideration.Polyvinylalcoholwasverydifficultto 

dissolveandshowedsignsoffoamingandbubblessowaseliminatedbasedonmanufacturing 

practicality.Variationsofpolysaccharideexcipientswerefurtherinvestigatedandanalyzed 

(CMCHypromellosehetastarch)aswellaspoloxamer407.  
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solution.Table4showstheviscositymeasuredatlowshearusingacapillaryviscometer,
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Table4:Measuredviscosityandinjectionpressureintoairorenucleatedporcineeyesfor 

screeningofexcipientstoincreaseviscosity 

Injection JnjectionPressure 

Concentration Viscosity Pressureinto intoenucleated 

Excipient (Oo) (mPas) air (PSI) porcine eye (PSI) 

water 0.0 1,00116 4,7 14 

ModifiedDPBSwithsucrose 

buffer control 0.0 1.33 5.0 NT 

10,0 3,42 12.0 NT 

6.0 2.46 NT NT 
PEG3350,USP 3.0 1.74 NT NT 

1.5 1.52 NT NT 

__________________________ 0.8 1.46 NT NT 

Dextran40k 5.0 2.59 12.3 NT 
_________________________ 2.5 1.91 6.7 NT 

PBS2000 10.0 10.94 24.0 NT 
__________________________ 5.0 4.70 12.7 NT 
Carboxymethylcellulose 2.0 61.77 31.0 NT 
sodiumsalt,10-50cP(2% 
R2 0250 C)USPlow 
viscosity 1.0 12.29 18.3 NT 

PolyvinylpyrrolidoneM.W. 12.0 518.03 88.0 NT 
6.0 99.51 54.3 38 

360,000K-90USPaka _____________________________________________________ 

povidone K-91 3.0 22.36 26.7 NT 

Polyvinylalcohol26- 88, 

uSPJPE,(4% 25cP)aka 
Mowiol® 4.0 NT 32.5 NT 
Hydroxyethylcellulose,100 4.0 NT 48.4 NT 
cP NF, aka 'Hetastarch' 2.0 NT 23.7 NT 

Carboxymethylcellulose 1.0 NT 26,9 32 
sodiumsalt,20o 400-800 
cP USP medium viscosity 0.5 NT 18.1 NT 

2.0 NT 27 73 
Hydroxypropyl 1.0 NT 24,8 NT 
methylcellulose 0.5 NT _____________ 16 
(Hypromellose),4000mPa.s 0.2 NT 11,5 NT 
uSPSubstitutionType2910 

________________________ 0.1 NT 10 NT 
oloxamer 407 15.0 NT 50.2 45 

__________________________________________________________ 
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NT nottested 

5.5 EXAMPLE5:Severalsolutionshavingvariousviscositieswereanalyzed 

fordiffusionfreeDNAandAAVstability 

[00240J DiffusiondatapercentoffreeDNAanddiameterswereanalyzedbasedondata 

obtainedfromsixsolutionshavingdifferentviscosities.ThecontrolsolutionwasDPBSwith 

sucrose.Theotherfivesolutionswere0.50ocarboxymethylcellulose(CMC)medium(20o 

400-800cP),0.50ohydroxypropylmethylcellulose(HPMC),0,20oHPMC,20ohydroxyethyl 

cellulose(HES),and1~oCMClow.InshortanAAV(e.g.,areplicationdeficientadeno

associatedviralvector8(AAV8)carryingacodingsequenceforasoluble S 

protein)waspresentinoneofthesixsolutions.FIG.6showsthediffusiondataobtainedfor 

eachofthesixsolutionstakenontheinitialday(TO)andafterfourdaysat3PC. This 

experimentshowedthatthediffusiondatawascomparablebetweentheinitialmeasurement(TO) 

andthemeasurementafterfourdays(FIG.6).Thisexperimentalsoconfirmedthatadiffusion 

coefficientdependsontheviscosityofthesolvent.FIG.7showsthepercentageoffreeDNA 

obtained dunngTOandobtainedafterfourdaysat37 0 C.FIG.8showsDLSthermalramping 

(DLS-Melt)apparentdiametershowingasmallpeakatabout63 0 Cfollowedbyalargermelt 

onsetatabout7O 0 CwhichisindicativeofAAVstability.TheHPMCformedgelat55 0 C(FIG.  

8).TakentogetherthedatasuggestedthatCMCandflIESsolutionswerecompatiblewithAAV.  

1002411 FIG.9showsdifferentialscanningfluorimetrythermalrampdataforsolutionshaving 

DPBSwithsucrose(control),0.50ocarboxymethylcellulosemediumviscositygrade(CMC) 

(200- 400-800cP(ormPas)),0,50ohydroxypropylmethylcellulose(HPMC),0,20oHPMC,20o 

hydroxyethylcellulose(HES),and10oCMClowviscositygrade(2~oH2025 0 C- 10-50cP), 

1500poloxamer407,and 0carboxymethylcellulosehighviscositygrade(10oItO,25 0 C 

1500-3000cP).Toppanel:rawmeltingcurvesignal.Middlepanel:derivativeofdatatoidentify 

thepeak.Bottompanel:lightscatteringdatatoindicateeitheraggregationorgelformation.An 

increaseinlightscatteringduetoahazygelformationwasobservedatabout55 0 Cforthetwo 

hypromelloseformulations.Themeltingtemperatureonsetandmidpointsshownbyverticallines 

inthetoppanelandthepeakinthemiddlepanelweresimilarforalltheformulations, 
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differentviscosityvalues.Fromtoptobottom(S-OCOVtoS-OC12),thesolutionsincluded
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demonstratingthatthecapsidshavesimilarthermalstabilityinthedifferentformulations.The 

resultsaresummarizedinTable5.  

Table5:SummaryofstabilityofAAVindifferentviscousformulationsasmeasuredby 

differentialscanningfluorometrymeltingtemperature 

Fluorescence Ratio 3SOnm/330nm Signal Analysis 

Sampledescription SampleID w#1(Melting T onsct(0CJ 
temperature-Tm)"C 

control S-OCOV 72.40 67.84 

0.50o CMCmed S-OCOW 72.06 67.49 

0.50oJTPMC S-OCOX 72.34 67,89 
0.20OJ9J~MC S0C0Y 7217 67.68 

20oHIES S-OCOZ 72.05 68.58 

1% CMClow S-OC1O 72.01 67.55 

150oP407 S-OC11 72.30 68,17 

oCMChigh S-0C12 71.90 67.25 

1002421 Experimentsdirectedtotolerability/safetystabilityofAAVandotherdelivery 

factorsisperformedusingvarioussolutionswithdifferentviscositiessuchasthosepresentedin 

thisexperiment.Nosetbacks anseforthesolutioncontainingsucroseandforthemajorityofthe 

solutionsdisclosedherein.HoweverthePEG12000solutioncancauseprecipitation(causing 

instabilityofAAVs),thepolyvinylpyrrolidonesolutioncanresultinhighinjectionpressure, 

polyvinylalcoholsolutioncanbedifficulttodissolve.  

5.6 EXAMPLE6:Injectionpressureandrheologymeasurementsoflead 

candidateformulations 

1002431 Theviscosityversusshearratefora10 carboxymethylcellulosehighviscositygrade 

formulationisshowninFIG.10.Theviscosityisgreaterthan2,000mPas(2Pas)atabout1K' 

shearrateanddecreasestoameasuredvalueof34mPasat5,000s-1andisextrapolatedtobeas 

lowasabout24mPasat10,0005 shearrate.Thisisa65-folddecreaseinviscositycomparing 

theviscosityatashearrateof1s-1to5000s~.EithercalculatingusingtheHagen-Poiseuille 

equationorreadingthecalculateddataplotinFIG.3,thisshear-thinningbehaviorallowsaU'o 

highviscositygradeformulationtobeinjectedwitha30Ganeedle(160~imID)withapressure 

131 

mostlikelybecauseitisnotshearthinningorhaslimitedshearthinningbehaviorandthe
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ofbetweenthan40and30PSIifinjectedover8to10s.Thisiswellwithinanacceptablerange 

foraninjectionpressurewhileallowingfortheformulationtohaveaveryhighviscosityonceit 

isinjected.Fora30GaETWneedlewithanEDof220rimtheaverageshearratefora10s 

injectionisabout10,000K',fora20sinjectionisabout5000K'.Aspreviouslydescribedthe 

preferred(insomecases)maximumviscosityis34mPas(usinga160umIDneedle)orupto 

121mPas(usinga220~tmIDneedle)attheinjectionshearrate.  

1002441 Theinjectionpressureintoenucleatedporcineeyesformediumviscositygrade 

carboxymethylecelluloseformulationsisshowninFIG.11. FIG.12showstheinjectionpressure 

intoenucleatedporcineeyesforhighviscositygradecarboxymethylecelluloseformulations.The 

injectionpressuredidnotexceed43PSIforeitherformulation.Basedonextrapolationofthe 

datainFIG.11usingthecalculationsofpressuredropinFIGs.4A-4Candtheviscositydatain 

FIG.10,ahighviscositygradecarboxymethylecelluloseformulationatalevelof1~oappearsto 

besuitableforthedesiredformulationproperties.FIG.13showshow1~ohighviscositygrade 

carboxymethylecelluloseformulationmaybemanufacturedinasterilemanner.Forexample, 

1. 110osolutionmaybepreparedsterilizedbyautoclave(becausefiltrationofviscoussolutions 

isachallenge),thenspikedataratioof9:1withtheformulatedAAVintermediatetoachievea 

finalconcentrationofcarboxymethylecelluloseof1~o.Watermayoptionallybeaddedtoaccount 

forlaboratorystudiesindicatingthatsomeslightwaterlossmayoccurduringthesterilization 

procedure(about 0loss).  

subjectswithneovascularage-relatedmaculardegeneration(nAMDJ 

5.7.1 Briefsummaryof 0 

study.  
1002451 Thisexamplerelatestoagenetherapytreatmentforpatientswithneovascular(wet) 

age-relatedmaculardegeneration(nAMD).InthisexampleConstructIIorareplication 

deficientadeno-associatedviralvector8(AAVS)canyingacodingsequenceforasolubleanti

VIEGFFabproteinisadministeredtopatientswithnAMDusingdifferentsolutionshaving 

differentviscosityvalues(rangingfromlowviscositytoveryhighviscosity).Thegoalofthe 

genetherapytreatmentistosloworarresttheprogressionofretinaldegenerationandtoslowor 

preventlossofvisionwithminimalintervention/invasiveprocedures.CurrentantiATEGF 

therapieshavesignificantlychangedthelandscapefortreatmentofwetAMIDbecomingthe 
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5.7 EXAMPLE7:Genetherapyadministeredinthesuprachoroidalspacefor
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standardofcareduetotheirabilitytopreventprogressionofvisionlossinthemajorityof 

patients.Thesetherapieshoweverrequirelife-longintraocularinjectionstypicallyrepeated 

everyfourto12weeksinfrequencytomaintainefficacy.Duetotheburdenoftreatment, 

patientsoftenexpenenceadeclineinvisionwithreducedfrequencyoftreatmentovertime.  

Genetherapyadministeredinthesuprachoroidalspaceisbeingdevelopedasapotentialone

timetreatmentforwetAMDorforanyotheroculardisease.  

1002461 Detaileddescriptionofstudy:thisdose-escalationstudyisdesignedtoevaluatethe 
S 

efficacysafetyandtolerabilityofConstructIIorAAVS-anti-VIEGF-abgenetherapyinsubjects 

withnAMD.Efficacyistheprimaryfocusofthestudy.Subjectsareevaluatedforsafetyand 

tolerabilityofConstructIIorAAVS-anti-VIEGF-abthroughoutthestudy.Approximately40 

subjectswhomeettheinclusion/exclusioncriteriaarerandomlydividedintooneoftwodose 

cohorts.Somesubjectsreceiveranibizumab(LUCENTIS®)asacontroltreatmentsomereceive 

ConstructIIorAAVS-antiATEGF-abdeliveredviaonesuprachoroidalspace(SCS)injection 

andsomereceiveConstructIIor AAVS-anti-VIEGF-abdeliveredviatwosuprachoroidalspace 

(SCS)injections.Thisexamplecanalsobeusedtodelivergenetherapypresentindifferent 
solutionshavingvaryingviscositylevels.Forexamplesomesolutionscanhavehighviscosity 

whileotherscanhavelowviscosity.TheefficacysafetyandtolerabilityofConstructIIor 

S (oranyothergenetherapy)canalsobeanalyzedinrelationtotheviscosity 

ofthedeliverysolutions.  

1002471 Theprimaryoutcomemeasureofthisstudyistoevaluatethemeanchangeinbest 

ranibizumabmonthly overatimeframeof40weeks.Thescaleusedistheearlytreatment 

diabeticretinopathystudy(ETDRS)letterscorefrom0-100(higherscorebeingbettervision).  

[00248J TheSecondaryoutcomemeasuresofthisstudyincludes:1)evaluatingthesafetyand 

tolerabilityofConstructIIorAAV8-anti-VIEGF-abbydetectingtheincidencesofocularand 

non-ocularadverseevents(AEs)andofseriousadverseevents(SABs)overatimeframeof52 

weeks~2)evaluatingtheeffectofConstructIIorAAV8-anti-'VEGF-abonchoroidal 

neovascularization(CNV)lesiongrowthandleakageoveratimeframeof52weeksby 

analyzingthemeanchangefrombaselineinCNVlesionsizeandleakageareabasedon 

fluoresceinangiography(FA)atweek40andweek , 3)evaluatingtheeffectofConstructIIor 

S 

onBCVAoveratimeframeof52weeksbyanalyzingthemeanchange 
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frombaselineinBCVAtoweekSZ4)evaluatingtheeffectofConstructIIorAAV8-anti

\TEGF-aboncentralretinalthickness(CRT)overatimeframeof52weeksbyanalyzingthe 

meanchangefrombaselineinCRTasmeasuredbyspectraldomainopticalcoherence 

tomography(SD-OCT)toweek40andweek52and5)assessingtheneedforsupplemental 

S endothelialgrowthfactor(VEOF)therapyinparticipantswhoreceiveConstructII 

orAAVS-anti-VIEGF-abtreatmentoveratimeframeof52weeks(e.g.,bycheckingthe 

annualizedsupplementalanti-VIEGFinjectionratethroughweek40andweek52).  

5.7.2 EligibilityCriteria: 

1002491 Thefollowingeligibilitycriteriaapplytothisstudy: 

1002501 MinimumAge:50years 

1002511 MaximumAge:89years 

1002521 Sex:All 

1002531 GenderBased:No 

1002541 AcceptsHealthyVolunteers:No 

5.7.3 InclusionCriteria: 

1002551 Patients>50yearsand 89yearswithadiagnosisofsubfovealCNVsecondaryto 

age-relatedmaculardegeneration(AMD)inthestudyeye.  
S 

1002561 Participantsmusthavedemonstratedameaningfulresponsetoanti-VEGFtherapy.  

1002571 CNVormacularedemainthestudyeyesecondarytoanycausesotherthanAMD.  

1002581 Subfovealfibrosisoratrophyinstudyeye.  

1002591 Subjectswhohavehadapriorvitrectomy.  

1002601 Anyconditionintheinvestigatorsopinionthatcouldlimitvisualacuity(VA) 

improvementinthestudyeye.  

1002611 Activeorhistoryofretinaldetachmentinthestudyeye.  

1002621 Uncontrolledglaucomainthestudyeye.  

[00263J Receivedanygenetherapy.  

1002641 AnyconditionpreventingvisualizationofthefundusorVAimprovementinthestudy 
S 

eyee.g., cataractvitreousopacityfibrosisatrophyorretinalepithelialtearinthecenterofthe 
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fovea.  

1002651 Historyofintraocularsurgeryinthestudyeye.  

1002661 Receiptofanyinvestigationalproductwithin30daysofVisit2.  

1002671 Myocardialinfarctioncerebrovascularaccidentortransientischemicattackswithin 

6monthsofstudyentry.  

5.8 EXAMPLE8:Comparisonofsuprachoroidalandsubretinalinjectionof 

AAV(e.g.,AAV8-antiVEGFfabJinanimalmodels 

5.8.1 Briefsummaryofthestudy 

1002681 Thefollowingstudiesareconductedtocomparetheexpressionachievedby 

suprachoroidalversussubretinalinjectionsofvariouspharmaceuticalcompositions(e.g.,liquid 

formulation)containinganAAV(e.g.,areplicationdeficientadeno-associatedviralvector8 

(AAV8)carryingacodingsequenceforasolubleanti-VEGFFabprotein).Thisexperimentis 

alsousedtodeterminewhethersuprachoroidalinjectionofanAAV(e.g.,AAVS-antiVEGFfab) 

inamediumtohighviscoussolutioncanreduceVIEGF-inducedleakageandneovascularization 

intheeyeandproduceincreasedanti-VIIGFascomparedtothedeliveryofanAAVinalow 

viscoussolutionbyasubretinalinjectionorbyasuprachoroidalinjection.Several 

pharmaceuticalcompositions(e.g.,liquidformulation)containingdifferentviscositylevelsare 

tested.  

1002691 ResultsshowthattheviscosityofthesolutionsaffectstheantiVEGFfabdetectedin 

S 

proteindistributionintheretinavs.choroidandaffectstheneutralizingVEGF-inducedleakage 
andneovascularization.TheconcentrationofantiVlEGFfabproteinismeasuredbyELISAto 

demonstratethatanAAV-antiVEGFfabdeliveredinthepresenceofamoreviscoussolution 

(comparedtoPBSorcomparedtoasolutioncommonlyusedforAAVsubretinalinjections) 
resultsinahigherlevelofantiVlEGFfabdetectedintheeyesascomparedtoanAAV

anti'VEGFfabdeliveredinthepresenceofacontrolsolution(e.g.,PB5,asolutioncommonly 

usedforAAVsubretinalinjectionsoralessviscoussolution),whenthesolutionsareinjectedin 

theSCS(suprachoroidalinjection).Thisexperimentalsoshowsthatahigherlevelof 

antiVlEGFfabisdetectedintheeyeswhenamoreviscoussolutioncontaininganAAV

antf~,TEGFfabisinjectedviaasuprachoroidalinjectionascomparedtoasubretinalinjectionof 
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anAAV-antiVlEGFfabinacontrolsolution(e.g.,asolutioncommonlyusedforAAVsubretinal 

injectionoralessviscoussolution).Thisexperimentalsoshowsthatahigherlevelof 

anti'~,TEGFfabisdetectedintheeyeswhenaviscouspharmaceuticalcompositioncontainingan 

AAV-antiVlEGFfabisinjectedviaasuprachoroidalinjectionascomparedtowhenthesame 

viscouspharmaceuticalcompositionisadministeredbysubretinalinjection.Thesame 

concentrationofviralgenomeisusedfortheSCSandthesubretinaladministrations.  

1002701 Vascularleakageisassessedbymeasurementofalbumininvitreoussamplesby 

ELISAtodemonstratethatasuprachoroidalinjectionofaviscoussolutioncontaininganAAV

antATEGFfabismoreeffectiveatneutralizingVEGF-inducedleakageandneovascularizationas 

comparedtoasubretinalinjectionofthesameviscoussolutioncontainingtheAAV

anti'VEGFfab.  

5.8.2 Methods 

1002711 Animals(e.g.,NorwayBrownrats)receivesuprachoroidalorsubretinalinjection 

offorexample,3~ilcontaining2,85x1010genomecopies(GC)pereye(concentration 0 f4x1010 

GC/ml)ofAAVS-CB7-antiVlEGFfabinoneeyeandasuprachoroidalorsubretinalinjectionof3 

p1containing7.2xio~GCofAAVS-CB7-GFPintheothereye.Afterafewweeks(e.g.,2 

weeks),VEGF(e.g.,200ng)isinjectedintotheeyes.Inasubsetofanimalsdifferentamounts 

ofVFGF(e.g.,100ng)isinjected.  

1002721 Fundusphotographs(e.g.,at2weeks)taken24hoursaftertheVIEGFinjection 

shownormalretinasandretinalvesselcaliberintheAAV8-antiVEGFfab-injectedeyeswhereas 

the S 

AAVS-GFP-injectedeyesshowdilatedvesselsevidenceofedemablurredopticdisc 
marginsandopalescentretina.  

1002731 VascularleakageisassessedbymeasuringalbumininvitreoussamplesbyELISA.  

HigherlevelsofantiVlEGFfabisdetectedineyesinjectedwithaviscoussolutioncontaining 

AAV8-antiVlEGFfabintheSCSascomparedwhenthesamepharmaceuticalcompositionis 

injectedviasubretinaladministrationusingthesameconcentrationofviralgenome.Alsohigher 

levelsofantiVEGFfabisdetectedineyesinjectedwithamoreviscoussolutioncontaining 

AAV8-antiVlEGFfabintheSCSascomparedtoacontrolsolution(e.g.,asolutionnormallyused 

forAAVsubretinalinjectionsoralessviscoussolution)containingAAVS-antiVEGFfab 
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miectedintheSCSorinjectedviasubretinaldelivery.TheAAVantiVlEGFfabremainsinthe 
siteofinjection(spreadless)andismorelocalizedwhenamoreviscoussolutionisusedtoinject 

theAAVintheSCSascomparedtowhenacontrolsolution(e.g.,asolutionnormallyusedfor 

AAVsubretinalinjectionsoralessviscoussolution)isusedtoinjecttheAAVintheSCSorvia 

subretinaldelivery.  

5.9 EXAMPLE9:Effectofliquidformulationonsuprachoroidalspace(SCS) 

thickness 

1002741 TheeffectofliquidformulationonSCSthicknessandtheSCScollapserateovertime 

ismeasuredinlivinganimals(e.g.,rabbitmouseormonkey).Differentsolutionshaving 

differentviscositiesareused.Examplesofsolutionsthatcanbeusedinthisexperimentare 

disclosedinthepresentdisclosuresuchasinExample1. Solutionscontainingforexample, 

differentpercentagesofCMCorflIEScanbeusedinthisexperiment.TheinitialSCSthickness 

attheinjectionsiteiscalculatedforthevariouspharmaceuticalcompositions(e.g.,liquid 

formulation),byforexampleusinganultrasoundimaging(seeSection4.6).TheSCSthickness 

(e.g.,SCSthicknessmeasuredbeforeinjectionandafterinjection)dependsontheviscosityof 
thesolutions.TheSCSthicknesscanbemeasuredatdifferenttimepointssuchasatdifferent 

timepointsbeforeinjectionandafterinjection.Forexamplea50oCMCsolutionshowsa 

higherSCSthicknessascomparedtoa1~oCMCsolutionorPBS.TheSCSthicknessisalso 

measuredovertimeatdifferentpositionsintheeye.Theviscosityofthesolutionsimpactthe 

nearthesiteofinjectionevenwhenmeasuredovertimewhiletheSCSthicknessattheinjection 

sitedecreasesovertimewhenPBSsolutionisused.ThedecreaseinSCSthicknessatthe 

injectionsiteovertimewhenusingPBSisaccompaniedbyaconcomitantincreaseinSCS 

thicknessatadjacentsitesintheSCS. Theviscosityoftheliquidimpactsthedurationofthe 

SCSthicknessandthelocalizationoftheSCSthickness.Theviscosityofthesolutionalso 

impactstheamountoftimeittakesforthesolutiontobeclearedfromtheSCS.Forexample, 

solutionshaving1~~CMCremainintheSCS(orintheeye)foralongerperiodoftimeas 

comparedtoalowviscositysolutionsuchasPBS.  
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5.10 EXAMPLE10.Ultrasoundimagingtodeterminesuprachoroidalspace 

(SCSJthickness 

1002751 Ahigh-frequencyultrasound(U/S)probe(e.g.,UBMPlusAccutomeMalvernPA) 

isusedtogenerate2Dcross-sectionalimagesoftheSCSineyes(e.g.,animaleyes)exvivo(see 

Section4.6).Thecross-sectionalimagesaregeneratedaftertheeyesareinjectedwithasolution.  

Thesolutioncanrangeinviscosityandvolume.Forexamplethevolumecanrangefrom14to 

500~tL.Insomecasesthevolumecanbelessthan14ormorethan500~tL.Thesolutioncan 

beanaqueoussolution(e.g.,water),PBSHank'sBalancedSaltSolution(HIBSS),1~o- 5 0 oCMC 

oranyothersolutionofthepresentdisclosure.Thesolutioncanfurtherincludeadye(e.g.,a 

fluorescentdyered-fluorescentblue-fluorescentbluedyeoranyotherdye).Thesolutioncan 

alsoincludeanycompositiondrugagentorvirus(e.g.,AAV),thatcanbeusedwiththepresent 

disclosure.AnU/Sprobecover(e.g.,ClearscanEye-Surgical-InstrumentsPlymouthMN)is 

attachedtotheUBMPlustofacilitateU/Simageacquisition.Afewminutesafterinjectionthe 

U/Sprobeisusedtoacquiresagittalviewsaroundtheeye(e.g.,atpositions12,1.5,3,4.5,6, 

7.5,9,and10.5o'clock).Post-processingoftheU/SBscansisperformedtofindthethickness 

fromtheouterscleratotheinnerretina(e.g.,at1, 5,and9mm)posteriortothescleralspur.The 

meanmedianandstandarddeviationforeacheyeiscalculated.CalculationofSCSthicknessin 

ultrasoundBscanscanbeperformedbyforexamplefindingalinesegmentperpendicularto 

thescleraandchoroidfromtheouterscleratotheinnerretina.Theconjunctivaisexcluded 

thickness.  

5.11 EXAMPLE11:TreatmentofBatten-CLN1orCLN2-associatedvisionloss 

bysuprachoroidalinjection 

1002761 AsubjectpresentingwithBaften-CLN1-associatedvisionlossisadministeredAAV8 

orAAV9thatencodesPalmitoyl-ProteinThioesterase1atadosesufficienttoproducea 

therapeuticallyeffectiveconcentrationofthetransgeneproductintheeye(e.g.,vitreous 

humor)forthreemonths.AsubjectpresentingwithBatten-CLN2-associatedvisionlossis 

administeredAAVSorAAV9thatencodesTripeptidyl-Peptidase1atadosesufficientto 

produceatherapeuticallyeffectiveconcentrationofthetransgeneproductintheeye(e.g., 

vitreoushumor)forthreemonths.Theadministrationisdonebyadministrationtothe 
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suprachoroidalspace.Severalpharmaceuticalcompositions(e.g.,liquidformulation)having 

differentviscosityareused.Theviscosityofthepharmaceuticalcompositions(e.g.,liquid 

formulation)impactBatten-CLN2orCLN1-associatedvisionlossandefficacyoftreatment.  

FollowingtreatmentthesubjectisevaluatedforimprovementinBatten-CLN2-associatedvision 

loss.FollowingtreatmentthesubjectisevaluatedforimprovementinBatten-CLN1-associated 

visionloss.SubjectsthathavetheAAVadministeredintheSCSwhenaviscouspharmaceutical 

compositionisusedshowbetterimprovementinBatten-CLN1orCLN2-associatedvisionlossas 

comparedtosubjectsthathavethesamepharmaceuticalcompositionadministeredbysubretinal 

injection.SubjectsthathavetheAAVadministeredintheSCSwhenarelativelyviscous 

pharmaceuticalcompositionisusedshowbefterimprovementinBatten-CLN1orCLN2

associatedvisionlossascomparedtosubjectsthathaveareferencepharmaceuticalcomposition 

administeredbysubretinalinjectionbyintravitreousadministrationortotheSCS.  

1002771 Effectsofthemethodsprovidedhereinonvisualdeficitsaremeasuredbyoneor 

morevisualacuityscreeningsincludingOptoKineticNystagmus(OKN).OKNvisualacuity 

screeningusestheprinciplesoftheOKNinvoluntaryreflextoobjectivelyassesswhethera 

patient'seyescanfollowamovingtarget.ThepercentagechangeinOKNscreeningresults 

beforeandafterthesaidtreatmentiscalculated.  

5.12 EXAMPLE12:Useofaninfraredthermalcameratomonitorinjectionin 

humanpatients 

Fab(e.g., bysubretinaladministrationsuprachoroidaladministrationorintravitreal 

administration)atadosesufficienttoproduceaconcentrationofthetransgeneproductataCmin 

ofatleast0.330~g/mLintheeye(e.g.,vitreoushumor)forthreemonths.TheAAVSencoding 

ranibizumabFabcanbeadministeredusingseveralpharmaceuticalcompositions(e.g.,liquid 

formulation)thathavedifferentviscositybysuprachoroidaladministration.Subjectsthathave 

theAAV8encodingranibizumabFabadministeredinamediumtohighviscositysolution 

(comparedtoPBSorcomparedtoasolutioncommonlyusedforAAVsubretinalinjections) 
showahigherconcentrationofthetransgene(e.g.,asmeasuredat1week,2weeks,3weeks,4 

weeks,8weeksor12weeksafteradministration)ascomparedtotheconcentrationofthe 

transgeneinsubjectsthathavetheAAV8encodingranibizumabFabadministeredinalow 

viscositysolution(e.g.,PBSorasolutioncommonlyusedforAAVsubretinaladministrationor 
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alessviscoussolution)bysuprachoroidaladministration.Theconcentrationofthetransgenecan 

bemeasuredatanytimeafteradministrationofAAVSencodingranibizumabFab.Forexample, 

subjectsthathavetheAAV8administeredintheSCSusingamoreviscoussolutionshowa 

higherconcentrationofthetransgeneintheeyeascomparedtosubjectsthathavetheAAV8 

administeredintheSCSorviasubretinaladministrationorviaanintravitreousadministration 

usingalessviscoussolutionasmeasuredat1week,4weeks,2monthsor3monthsafter 

administrationoftheAAV.SimilarlysubjectsthathavetheAAV8administeredintheSCS 

usingaviscoussolutionshowahigherconcentrationofthetransgeneascomparedtosubjects 

thathavethesamepharmaceuticalcompositionadministeredviasubretinaladministrationorvia 

intravitreousadministration.Allsolutionsthatareusedinthisexperimenthavethesameamount 

ofgenomecopies.  

1002791 AnFURT530infraredthermalcameraisusedtoevaluatetheinjectionduringthe 

procedureandisavailabletoevaluateaftertheinjectiontoconfirmeitherthattheadministration 

issuccessfullycompletedormisdoseoftheadministration.AlternativelyanFLIERT420,FUR 

T440,FlukeTi400,orFLJRE6Oinfraredthermalcameraisused.Followingtreatmentthe 

subjectisevaluatedclinicallyforsignsofclinicaleffectandimprovementinsignsandsymptoms 

ofwetAMD 

5.13 EXAMPLE13:ComponentsinFormulationAandFormulationB 

1002801 ThisexampleshowsthecomponentsinFormulationA(Dulbeccosphosphate 

(modifiedDulbecco'sphosphatebufferedsalinewith40osucroseand opoloxamer188 

pH7.4'),storedat-20 0 C.ThecomparisonandimpactanalysisforthetwoFormulationsis 

providedinTable6.FormulationBhasimprovedstoragefeasibilitywithoutimpactontheAAV 

productobservedtodateafter2yearsofstorage.Otherpharmaceuticalcompositions(e.g.,liquid 

formulation)havingdifferentviscosityvaluesaretested.Pharmaceuticalcompositionsofthe 

presentdisclosure(e.g.,withmediumorhighviscosity)canincludeforexampleoneormore 

componentsfromFormulationB. Pharmaceuticalcompositionsofthepresentdisclosure(e.g., 

withmediumorhighviscosity)haveimprovedstoragefeasibilitywithoutimpactontheAAV 

product(e.g.,after2yearsofstorage).  

Table6:FormulationsAandB 
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ProcessSite/Stage JFonnulationA FormulationB 
FormulationBuffer modifiedDPBSwith4%Sucroseand0.001% 

DPBSwith0.001%Poloxamer188, 
pH7.4. Poloxamer188,pH7.4.' 

Composition: The'modifiedDPBSwith4%Sucroseand 

0.2mg/nmpotassiumchloride,0.2 0.001%Poloxamer188,pH7.4.'formulationhas 
4%w/vofsucroseandalowersodiumchloride 

mg/nmpotassiumphosphate level(reducedfrom137mMto100mM)to 
monobasic,~. ~mg/nmsodium compensatetonicity.Theotherformulation 

excipientsandlevelsareidentical.  
chloride,1.15mg/nmsodium 

.  

phosphatedibasicanyhydrous, Composition:0.2mg/nmpotassiumchloride,0.2 mg/nmpotassiumphosphatemonobasic,5.84 0.001%(0.01mg/nm)poloxamer mg/nmsodiumchloride,1.15mg/nmsodium 

188,~7.4 phosphatedibasicanyhydrous,40.0mg/nm(4% 
w/v)sucrose,0.001%(0.01mg/nm)poloxamer 
188,pH7.4 

FDPLong-term -600C <-200 C 

FrozenStorage 

TUemperature 

1002811 FormulationB(ModifiedDPBSwithSucrose)includes0.2mg/mLpotassium 

chloride,0.2mg/mLpotassiumphosphatemonobasic,5. 84mg/mLsodiumchloride,1.15 

mg/mL)poloxamer188,pH7.4.InmolarunitsFormulationBincludes2.70mMpotassium 

chloride,1.47mMpotassiumphosphatemonobasic,100mMsodiumchloride,8.1mMsodium 

phosphatedibasicanyhydrous,117mMsucrose,0.001~o(0.01mg/mL)poloxamer188,pH7.4.  

ThedensityofFormulationBmaybe1.0188g/mL~TheosmolalityofFormulationBmaybe 

approximately345(331- 354).  
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Table7:FormulationBwithConstructIIasActivePharmaceuticalIngredient(API) 

U Molecular 
Mass Vendor Chemical 

Quality ConcentrationConcentrati13'ractio dPart 
Ingredient Function Standard (mglmL) on(mMor n Formula Weight 

_____________________________________________________ (glkg)b Number (glmol) 

Construct Lntcrnal Varicsbascdon 
dosclcvcl 

Sodium 1-Tsp, Avantor, NaCi 58.440 
Chloride Ph.EurBP, 5.84 100mM 5.736 3627 

WE 

Potassium USPBP, 0.201 2.70mM 0.198 Avantor, KC1 74.5513 
U 

Chloride Ph.EurWE 3045 

Sodium Buffering 
Phosphate Agent us~ ~ 8.10mM 1.129 Avantor, Na2HPO4 141960 
Dibasic Ph.EurWE 3804 
Anliydrous 

Potassium BP, 0.200 1.47mM 0.196 Avantor, 136.086 
Phosphate Ph.Eur 3248 
Monobasic 

Sucrose C~oprotecta 40.0 117mM 39.26 Pfanstiehl, C12H22011 342.3 
nt Ph.EurBP S-124-2-MC WE 0.1 HO(C3H60)a 

Poloxamer Surfactant NEPh.Eur inL/kgof BASE, 
188 a JPE .0 10% 50424596 (C21140)b(C3116 680to9510 

stock O)aH 
Approximatel kg 

Water Vehicle Approximately y (need Varies H20 18.0153 
Aqueous M~=~ 971mg/niL 

53gIg) 

a.Spike0.1milL=0.1mL/kgof10%stockP188.NFgradePluronic®F-68(poloxamer188)fromSpectrumand 
Kolliphor®P188BJOfromBASEmaybeused.  

b.Volumeof1kgofsolutionisapproximately982mL(1kg/1.O188kgl=982mL) 

5.14 EXAMPLEitComparisonofFormulationAandFormulationBinlong 

termstability 

1002821 ThisexampleshowsthecomparisonofFormulationAandFormulationBinlong 

termstability.FormulationAandBhadsimilarlong-termfrozenstabilityat-80 0Cand 

FormulationBwasalsostableat-20 0 C.The'modifieddPBSwith40osucrose'formulationB 

maintainedpotencyfor12monthsat-20 0 Cand-800 C.Otherpharmaceuticalcompositions(e.g., 

liquidformulation)havingdifferentviscosityvaluesaretested.Pharmaceuticalcompositionsof 

thepresentdisclosure(e.g.,withmediumorhighviscosity)arestableat-20 0 Candat-800 C.  

142 

approx.



WO20221076549 PCT/IJS2021/053759 

Pharmaceuticalcompositionswithmediumandhighviscositymaintainspotencyfor12months 

at-200 Cand-800 C.Pharmaceuticalcompositionsofthepresentdisclosure(e.g.,withmedium 

orhighviscosity)canincludeforexampleoneormorecomponentsfromFormulationB.  

5.15 EXAMPLE15:ComparisonofFormulationAandFormulationCin-vitro 

potency 

1002831 ThisexampleshowsthecomparisonofFormulationAandFormulationCinlong 

termstability.FormulationCisavariantofthe'modifieddPBSwithsucrosewith60mMNaCl 

and6~osucrose.FormulationCincludes0.2mg/mLpotassiumchloride,0.2mg/mLpotassium 
S phosphatemonobasic,3.50mg/mLsodiumchloride,1. 15mg/mLsodiumphosphatedibasic 

anyhydrous,60.0mg/mL(6%w/v)sucrose,0.001%(0.01mg/mL)poloxamer188,pH7.4.  

1002841 FormulationCwasstablefor2yearsat-20 0 C.ThereferenceformulationA(dPBS) 

wasnotstableat-20 0 C.FormulationsBandCmayhavecomparableandsuperiorlong-term 

stabilityat-200 C.Otherpharmaceuticalcompositions(e.g.,liquidformulation)havingdifferent 

viscosityvaluesaretested.Pharmaceuticalcompositionsofthepresentdisclosure(e.g.,with 

mediumorhighviscosity)canincludeforexampleoneormorecomponentsfromFormulation 

BorFormulationC.Pharmaceuticalcompositionsofthepresentdisclosure(e.g.,withmedium 

orhighviscosity)arestablefor2yearsat-20 0 C.  

5.16 EXAMPLE16:Pharmacodynamicbiodistributionandtolerabilitystudy 

1002851 Theobjectiveofthisstudyistoevaluatethebiodistributionpharmacodynamics 

(transgeneconcentration),andtolerabilityofdifferentformulationscomprisingAAV8-anti

VIEGF-abwhenadministeredasasingledoseviasuprachoroidalinjectiontoCynomolgus 

monkeys.Afterdosinganimalsareobservedpostdoseforatleast4weeks.Onegroupisalso 

administeredahighvolumeoftheformulations.Someoftheformulationsincludevarying 

viscositylevelsrangingfromlowviscositytohighviscosity.ForexampleFormulation1has 

lowviscosityFormulation2hasintermediateviscosityandFormulation3hashighviscosity.  

AAV8-anti
ThegroupassignmentanddoselevelsareshowninTable8.Thetestarticleis S 

VEGF-ab.Thecontrolarticleisaplacebo.Theformulationsandthecontrolscanbestoredina 

freezerbetween-60 0 Cand-800 Candthawedatroomtemperatureonthedayofuseorstoredat 
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roomtemperatureifusedonthedayofformulationorstoredinarefrigeratorbetween2 0 Cand 

Soc.TheindicationischronicretinalconditionsincludingwetAMDanddiabeticretinopathy.  

Table8:GroupAssignmentandDoseLevels 

Dose DoseRegimen Doselevelb Dose Numberof 
Concentration Animals 

Group Regimen RightEye (GC/eye) (GC/mL) 
LeftEye (Females) 

Control ControlV Adil ControlArticle1 0 0 41 

Control Control Article2 ControlArticle2 0 0 1 

Control ControlArticle3 
Control S 0 0 1 Article 

Formulation Test TestArticle1 3x10" 3x1012 4 
1 Article1 

Formulation Test TestArticle2 3x10" 3x1012 4 
2 Article2 

Formulation Test TestArticle3 3x10" 3x1012 4 
3 Article3 

S 

High Test TestArticle1,2, 
volume 3x10" 1.5x1012 4 

Articles, or3 
formulation 2,or3 

tiC Genomecopies 
aGroup1willbeadministeredcontrolarticleonly.  

2004/eyeforthehighvolumeformulationgroup.Eacheyeisadministeredtwoinjections.  
callanimalsaresacrificedonday29ofthedosingphase.  

1002861 Antibody Prescreening at Animal Supplier:blood(atleastlmL)fromabout90 

femalemonkeysiscollectedfromeachanimalviaafemoralveinandplacedintotubes 

containingnoanticoagulant.Anotherveinmaybeusedforcollectionasneeded.Animalsare 

selectedasstudycandidatesbasedonthepre-screeningresults.Bloodisallowedtoclotatroom 

temperatureandcentrifugedwithin1hourtoobtainserum.Serumisdividedinto2aliquotsand 

placedintocryovialsandmaintainedondryicepriortostorageatapproximately-70 0 C.Samples 
S 

areshippedovernightondryiceforanalysis.Samplesarethenanalyzedforanti-AAV8 

neutralizingantibodies(NAbs)byanyacceptablemethod.Animalsareselectedforshipment 

basedonanti-AAV8Nabresults.  
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1002871 Dose Administration:animalsarefastedovernightandanesthetizedwithketamine 

anddexmedetomidinepriortosuprachoroidalinjection.Inbriefasinglesuprachoroidal 

injectionof100~tL(or2injectionsof50~tLeach)isadministeredtoeacheye(between3and4 

mmfromthelimbus)overSto10seconds.Forthehighvolumeformulation200pLpereyeis 

administered.TheformulationsareadministeredwithClearsideSCSMicroinjectors.The 

microneedlesizevariesdependingontheviscosityoftheformulation.Insomecasesa30-gauge 

microneedleisused.Jnjectionsintherighteyeisadministeredinthesuperiortemporalquadrant 

(i.ebetweenthe10o'clockand11o'clockpositions.Injectionsinthelefteyeisadministered 

inthesuperiortemporalquadrant(i.e.,betweenthe1oclockand2oclockpositions).  

Followingtheinjectiontheneedleiskeptintheeyeforapproximately5secondsbeforebeing 

withdrawn.Uponwithdrawalofthemicroneedleacotton-tippedapplicator(dosewipe)is 

placedovertheinjectionsiteforapproximately10seconds.Atopicalantibiotic(e.g.Tobrex® 

orappropriatesubstitute)isinstilledineacheyefollowingdosing.Eachdosingtimeisrecorded 

asthetimeatthecompletionofeachinjection.Therighteyeisdosedfirstfollowedbytheleft 

eye.  

1002881 Ophthalmic Procedures:ophthalmicexaminations(e.g.,ondays4,8,15,and29 

postadministration)areconducted.Animalsareexaminedwithaslitlampbiomicroscopeand 

indirectophthalmoscope.Theadnexaandanteriorportionofbotheyesareexaminedusingaslit 

lampbiomicroscope.Theocularfundusofbotheyesareexamined(wherevisible)usingan 

dilatedwithamydriaticagent(e.g.,1~otropicamide).Intraocularpressureismeasuredonthe 

dayofadministration(within10minutespriortodosing)andforexampleondays4,8,15,and 

29.Reboundtonometry(TonoVet)canbeusedtoevaluateocularpressure.Ocularphotography 

isperformedaroundweek4.Photographsaretakenwithadigitalfunduscamera.Color 

photographsaretakenofeacheyetoincludestereoscopicphotographsoftheposteriorpoleand 
S 

nonstereoscopicphotographsoftwomidpenpheralfields(temporalandnasal).Photographsof 

theperipheryisalsoperformed.Furtherautofluoresenceimagingwithindocyaninegreenis 

conductedtodocumentspreadofdose(e.g.,ondaysoneandtwo).  
0 0 

1002891 Anti-AAV8 Neutralizing Antibody Analysis:bloodsamplesfromeachanimal 

takenfromafemoralveinatdifferenttimepoints(e.g.,priortoadministrationondayof 

administrationandondaysafteradministration)areheldatroomtemperatureandallowedto 
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clotforatleast30minutes pnortocentrifugation.Samplesarecentrifugedwithin1hourof 

collectionandserumisharvested.Followingharvestingsamplesareplacedondryiceuntil 

storedbetween-60 0 Cand-800 C.SerumanalysisforAAV8antibodiesisthenperformedusinga 

qualifiedneutralizingantibodyassay.  
0 

1002901 Anti-AAV8-anti-VEGF-ab ]Transgene Product Antibody Analysis:bloodsampies 

aretakenasdiscussedaboveandserumsamplesareanalyzedforantibodiestotheAAV8-anti

AAV8-anti
VIEGF-abusinganyassayofthepresentdisclosureoranyacceptableassay.For S 

'WEOF-abtransgene S 

analysisbloodsamplesaretakenasdescribedaboveatleasttwoweeks 
priortoadministrationonday15,andonthedayofanimalsacrifice(Day29).504Lfromthe 

anteriorchamberiscollectedbeforedoseadministration.Samplesfromtheaqueoushumorand 

thevitreoushumorcanbecollectedattheterminalnecropsy.Serumsamplescanbecollected 

pre-doseonDay15,andpriortonecropsy.Samplesarethenanalyzedbyanyassayofthe 

presentdisclosureoranyapplicableassayormethod(e.g.,fortransgeneconcentration).  

1002911 Aqueous Humor Collection: approximately5O~tLisremovedfromeacheyeatleast 

2weekspriortoadministrationonday15,andonthedaytheanimalsaresacrificed.Aqueous 

humorsamplesfromeacheyeisplacedintoseparatetubeswithWatsonbarcodedlabelssnap 

frozeninliquidnitrogenandplacedondryiceuntilstoredbetween-60 0 Cand-800 C.  

1002921 Post-Aqueous Tap Medication Regimen: theobjectiveofthistreatmentregimenis 

toprovidepalliativetreatmentrelatedtoaqueoushumorcollectionprocedures.Thetreatment 

discomfort).Animalsaretestedforocularpainandsideeffects.  

Table9:MedicationRegimen 

Days Drug(DoseLevel) DoseRoute Interval 

Dayofsampling Flunixinmeglumine IM Priortosedationfor 
_____________ 2m/k _____________collection 
__________ ( gg) ____________________ 
Dayofsampling Buprenorphine(0.05 IM Uponrecoveryfrom 

mg/kg) anesthesia,5to7 
hourslaterandat 
least16hourslater 
(fromthefirst 

______________________ ______________________ mi section) 
Dayofsampling 10~Atropinesulfate Topical Aftercollection 

____________________ solution procedures 
Dayofsampling Neo-Poly-Dex Topical Aftercollection 

____________________ ointm bent ____________________ procedures 
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1dayaftersampling 10oAtropinesulfate Topical Once 
____________________solutiona 
1dayaftersampling Neo-Poly-Dex Topical BID 

____________________ ointm 
____________________ ent ________________________________________ 

S S S 

2daysaftersampling 10oAtropinesulfate Topical Once 
____________________ solution 
2daysaftersampling Neo-Poly-Dex Topical BID 

____________________ ointm 
____________________ ent ________________________________________ 
BID Twicedaily(atleast6hoursapart),PA Intramuscularinjection 
aAppliedas1to2dropsofsolutiontoeacheyefromwhichsampleswerecollected.  
bAppliedasanapproximate0.25inchstriptoeacheyefromwhichsampleswerecollected.  

1002931 Termination of Study:animalsareanesthetizedwithsodiumpentobarbitaland 

exsanguinatedonDay29.  

1002941 Necropsy Collections ofAgueous Humor and Vitreous Humor: upto50kLper 

eyeandupto100j~tLpereyeisremovedfromtheaqueoushumorandthevitreoushumor 

respectively.Followingexsanguinationeyesareenucleatedandaqueoushumorandvitreous 

humorsamplesarecollectedfromeacheye.Vitreoushumorsamplesaredividedinto2 

approximatelyequalaliquotsandaqueoushumorsamplesarestoredasonealiquot.Aftereach 

collectiontherighteyesofanimalsareinjectedwithmodifiedDavidsonsfixativeuntilturgid.  

EyesarestoredinmodifiedDavidson'sfixativefor48to96hoursandthentransferredto1000 

neutral-bufferedformalin.Samplesareflashfrozenandstoredbetween-60 0 Cand-800 C.  

Aqueousandvitreoussamplesareanalyzedfortransgeneconcentration.  

eyefromallanimalsandrighteyefromtwoanimals(dependingonsurvival)fromthevarious 

formulationgroupsareenucleatedandtissuesarecollected.Tissuesarecollectedintoseparate 

tubeswithWatsonbarcodedlabels.Collectedtissueincludeschoroidwithretinalpigmented 

epitheliumcorneairis-ciliaybodyopticchiasmopticnerveretinascleraandposterioreye 

cup.Eyesaredividedintofourapproximatelyequalquadrants(superior-temporaltoincludethe 

areaofthedosesitesuperior-nasalinferior-temporalandinferiornasaltoincludetheareaof 

thedosesite).Fromeachquadrantonesampleistakenusingan8mmbiopsypunch.Samples 

arestoredbetween-60 0 Cand-800 C.SamplesareanalyzedforvectorDNAorRNAusinga 

qPCRorqRT-PCRmethod.  

1002961 Non-Ocular Tissue Collection for Biodistribution:twosamplesofapproximately 

5mmx5mmx5mmiscollectedfromtherightbrainhemisphere(e.g.,cerebellum(lateral), 
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cerebellum(dorsal),frontalcortex(Brodmannarea4),frontalcortex(Brodmannarea6), 

occipitalcortex(corticalsurface),occipitalcortex(parenchyma)),ovaryheadkidneylacrimal 

gland(left),liver(leftlaterallobe),lung(leftcaudallobe),lymphnode(parotid),lymphnode 

(mandibular),pituitaryglandsalivarygland(mandibular),spleenthymusdorsalrootganglia 
S 

(cervicalleft),dorsalrootganglia(lumbarleft),anddorsalrootganglia(thoracicleft).  

Samplesarestoredbetween-60 0 Cand-800 C.  

1002971 Histology: righteyeandrightopticnervefromanimalsaresectionedatanominal5 
S 

p~mandstainedwithhematoxylinandeosin.Eyetissuesaresectionedtofacilitateexamination 

ofthefoveainjectionsiteregionmaculaopticdiscandopticnerve.Asingleverticalsection 

istakenthroughtheapproximatecenteroftheinferiorcalotte.Thisresultsinoneslide/block/eye 

(threeslidespereyetotal).Furtherdigitalscans(virtualslides)canbepreparedfromselected 

microscopicslides.  

1002981 Data Evaluation and Statistical Analysis: statisticaldataanalysesarecalculated 

usingmeansandstandarddeviations.Meansandstandarddeviationsarecalculatedforabsolute 

bodyweightbodyweightchangeandintraocularpressuremeasurements.  

5.17 EXAMPLE17:Evaluationofa1%carboxymethylcellulosehighviscosity 

gradeformulationinjectabilityandthermalstability 

1002991 Aformulationcontaining1~ocarboxymethylcelluosehighviscositygradepreparedin 

a'basesolutionalsocontaining0.2mg/mLpotassiumchloride,0.2mg/mLpotassium 

phosphatemonobasic,5. 84mg/mLsodiumchloride,1. 15mg/mLsodiumphosphatedibasic 
anhydrous,40.0mg/mL(40ow/v)sucroseand o(0.01mg/mL)poloxamer188,pH7.4 

wasevaluatedforstabilityandinjectability.~HG.14.showstheinjectionpressureversustime 

foramanualinjectionoverabout13sandtwoinjectionsusingacontrolledratesyringepump 

over10sand15s.InjectionswereperformedusingaClearsidesyringedevice(CLS-HNOO1) 

anda30gauge(160~imIDCLS-MN1100)needle.Theresultsshowedthatthepressures 

obtainedareallapproximatelywithinthepreferred(insomecases)<43PSIrange.Themax 

pressureforthemanualinjectionwas42PSIthesyringepumpinjectionover15smaxpressure 

was39PSIandthesyringepumpinjectionover10smaxpressurewasabriefspiketo49PSI 

(FIG.14).Themanualinjectionwasperceivedaseasytoinjectandsmooth.  
1003001 Differentialscanningfluorimetry(DSF)measurestheintrinsictryptophanand 
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tyrosineemissionofproteinsasafunctionoftemperature.ThelocalenvironmentofTmand 

Tyrresidueschangesastheproteinunfoldsresultinginalargeincreaseinfluorescence.FIG.  

15. showsdifferentialscanningfluorimetrythermalrampdataforacontrolcomparedto10o 

carboxymethylcelluloseformulation.Toppanel:rawmeltingcurvesignal. Middlepanel: 

derivativeofdatatoidentifythepeak.Bottompanel:lightscatteringdatatoindicate 

aggregation.The10ocarboxymethylcelloseformulation(Tm 67520 C)hadasimilarprofileto 

thecontrol(Tm 67100 C)uponthermalrampingwhichdemonstratesthattheAAVisstablein 

thisformulation.  

5.18 Example18:Pharmacodynamicbiodistributionandtolerabilitystudyin 

Cynomolgusmonkeysusingdifferentsuprachoroidalformulations 

1003011 Theobjectiveofthisstudywastoevaluatethebiodistribution(DNAandmRNA), 
0 pharmacodynamics(transgeneconcentration),andtolerabilityofa1oCMCformulation 

S 

comprisingAAV8-anti-VIIGF-abwhenadministeredasasingledoseviasuprachoroidal 

injectiontoCynomolgusmonkeys.Afterdosinganimalswereobservedpostdoseforatleast4 

weeks.  

1003021 Othershaveshownthatadministrationoftwoinjectionsratherthanoneintothe 

suprachoroidalspaceofratsorrabbitswasassociatedwithgreaterspreadoftheinjected 

formulationaroundtheeyecomparedtoasingleinjection.Increasedspreadaroundtheeyewas 

associatedwithincreaseddeliveryoftherapeutictotheeyeinthosestudies.  

biodistributioninthesestudiesonegroupwasadministeredsingleinjectionsofthefulldose 

volumeintothesuperiortemporalquadrant.Theremaininggroupswereadministeredtwo 

injectionstoachievethesamedosevolumeoneinjectionintothetemporalsuperiorquadrant 

andoneintotheinferiornasalquadrant.Thegroupassignmentanddoselevelswereshownin 

Table10.ThetestarticlewasAAV8-antiATEGF-ab.Thecontrolarticlewasaplacebo.  
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Table10:GroupAssignmentandDoseLevels 

DoseRegimen Dose Dose No.of Injection 
a Leveib Concentration animals Volume Group LeftEye RightEye (gc/eye) (gc/mL) 

1 100jiLl 

Control control eye/dose 
1 0 0 (two50~tL 

Article Article2 

injections) 

4 100jiLl 

2 TestArticle2 TestArticle2 3>40" 3x1012 eye/dose 

(two50jiL 

injections) 

4 100jiLl 

eye/dose 

TestArticle2 TestArticle2 3>40" 3>4012 one100 

jiL 

injection) 
S 

gc genomecopies 

a.Group1wasadministeredcontrolarticleonly.  

administeredastwo50jiLinjections.DoselevelsforGroup3werebasedonadosevolumeof 

100gL/eyeadministeredasoneinjectionof100jiL/eye/dose.  

c.AllanimalsweresacrificedonDay29ofthedosingphase.  

1003031 Dose Administration:thepreparationoftestarticlesandcontrolarticlesisshownin 

Table11. Thetestarticlesandcontrolarticleswerestoredinafreezerbetween-60 0 Cand-800 C 

andthawedatroomtemperatureonthedayofuse.Theformulationswerethawedandstoredat 

roomtemperature.Animalswerenotfastedovernightpriortodosing.Animalswere 

anesthetizedwithketamineanddexmedetomidinepriortosuprachoroidalinjection.In 

administrationtwosuprachoroidalinjectionsof50pilL(Groups1and2)oroneinjectionof100 

jiL(totalof100gL/eye;Group3)wasadministeredtoeacheye(between3and4mmfromthe 

limbus)over10to15seconds.ThesyringeandmicroneedlesizeareshowninTable11. The 
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firstinjectionintherighteyewasadministeredinthesuperiortemporalquadrant(i.ebetween 

the10o'clockand11o'clockpositions),andthesecondinjectionintherighteye(asapplicable) 

wasadministeredintheinferiornasalquadrant(i.e.,betweenthe4o'clockand5o'clock 

positions).Thefirstinjectioninthelefteyewasadministeredinthesuperiortemporalquadrant 

(i.ebetweenthe1oclockand2oclockpositions),andthesecondinjectioninthelefteye(as 
applicable)wasadministeredintheinferiornasalquadrant(i.e.,betweenthe7o'clockand8 

o'clockpositions).Followingtheinjectiontheneedlewaskeptintheeyeforapproximately30 

secondsbeforebeingwithdrawn.Uponwithdrawalofthemicroneedleacotton-tipped 

applicator(dosewipe)wasplacedovertheinjectionsiteforapproximately10seconds.  

Table11:PreparationofTestandVehicleControlArticles 

Formulation Composition SyringePreparation 

Test 1% Inready-to-usevialscontaining Clearsidemicroinjectorsyringe 

Article Carboxymethyl 1. 1mLat3x 1 0 t2genome (CLS-HNOO1)withanattached 

2 cellulose copies(GC)/mLin1~oCMC vialadapter(MedimopMedical 

(CMC) formulation ProjectsLtdPartNo.  

formulation 8070129),andaffixedtoa30

gaugex700~mmicroneedle 

(ClearsideBiomedicalInc., 

A700) 

Control Placebo10~ 300ocarboxymethylcellulose Clearsidemicroinjectorsyringe 

Article CMC sodiuminmodifiedDPBSwith (CLS-HN0O1)withanattached 

2 formulation sucrose(584mg/mLsodium vialadapter(MedimopMedical 

(vehicle) chloride,0.201mg/mL ProjectsLtdPartNo.  

potassiumchloride,1.15 8070129),andaffixedtoa30

mg/mLsodiumphosphate gaugex700~mmicroneedle 

dibasicanhydrous,0.200 (ClearsideBiomedicalInc., 
mg/mLpotassiumphosphate PartNo.CLSDO7O7CLS

monobasic,40.0mg/mL(40 A700) 

w/v)sucroseO.OOl~o(0.01 
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Formulation Composition SyringePreparation 

mg/mL)poloxamer188,pH 

7.4) 

1003041 Ophthalmic Procedures:ophthalmicexaminationsondays4,8,15,and29post 

administrationwereconductedAnimalswereexaminedwithaslitlampbiomicroscopeand 

indirectoplithalmoscope.Theadnexaandanteriorportionofbotheyeswereexaminedusinga 

slitlampbiomicroscope.Theocularfundusofbotheyeswereexamined(wherevisible)usingan 

indirectophthalmoscope.Priortoexaminationwiththeindirectophthalmoscopepupilswere 

dilatedwithamydriaticagent(e.g.,1~otropicamide).Intraocularpressure(lOP)wasmeasured 

onthedayofadministration(within10minutespriortodosing)andondays4,8,15,and29.  

ThelOPmeasurementsweredoneusinganapplanationtonometer.Ocularphotographywas 

performedduringWeek4.Photographsweretakenwithadigitalfunduscameraandwideangle 

lens.Colorphotographsweretakenofeacheyetoincludestereoscopicphotographsofthe 

posteriorpoleandnonstereoscopicphotographsoftwoperipheralfields(superiortemporaland 

inferiornasal).  
0 

1003051 Anti-AAV8-anti-VEGF-ab Transgene Product Antibody Analysis:bloodsamples 

SerumsampleswereanalyzedforantibodiestotheAAV8-antiATEGF-abusingavalidated 

antibodyassay.ForAAVS-antiATEGF-abtransgeneanalysisbloodsamplesweretakenas 

describedaboveatleasttwoweekspriortoadministrationonDay15,andonthedayof 

scheduledsacrifice(Day29).Sampleswerethenanalyzedbyavalidatedantibodyassay.  

1003061 Aqueous Humor Collection: approximately5O~tLwasremovedfromeacheyeat 

least2weekspriortoadministrationonDay15,andonthedaythescheduledsacrificed(Day 

29).AqueoushumorsamplesfromeacheyewereplacedintoseparatetubeswithWatson 

barcodedlabelssnapfrozeninliquidnitrogenandplacedondryiceuntilstoredbetween-60 0 C 

and-800 C.Sampleswereanalyzedforanti-VEGFconcentrationbyavalidatedmethod.  
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1003071 Termination ofStudy:animalswereanesthetizedwithsodiumpentobarbitaland 

exsanguinatedonDay29.  

1003081 Necropsy Collections ofAgueous Humor and Vitreous Humor:Following 

exsanguinationeyeswereenucleatedandaqueoushumorandvitreoushumorsampleswere 

collected.Followingcollectionsampleswereflash-frozenandstoredbetween-60 0 Cand-800 C.  

Aqueousandvitreoussampleswereanalyzedfortransgeneconcentrationbyavalidatedmethod.  

[00309J Ocular Tissue Collection for Biodistribution: followingexsanguinationtheright 

eyefromeachanimalandthelefteyefromthelasttwoanimalsinGroups2and3were 

enucleatedandtissueswerecollected.Tissueswerecollectedintoseparatetubes.Collected 

tissueincludedchoroidwithretinalpigmentedepitheliumretinaandsclera.Tissueswere 

collectedusingultra-cleanproceduresasdescribedaboveandrinsedwithsalineandblotteddry.  

Sampleswereflash-frozenandstoredbetween-60 0 Cand-800 C.Sampleswereanalyzedfor 

vectorDNAorRNAusingaqPCRorqRT-PCRmethod.  

1003101 Comparator study: inaCynomolgousmonkeystudyconductedanalogouslytothe 

protocolsdescribedinthisExampleacontrolformulation(controlarticle2.5)wasinjectedto 

theSCSofeacheye(temporalsuperiorandnasalinferiorinjectionwithmicroinjector).The 

controlformulationdoesnotcontaincarboxymethylcellulosesodium.  

Table13:PreparationofControlFormulation 

Control ControlSCS ModifiedDPBSwithsucrose(5.84mg/mL Clearside 

Article formulation sodiumchloride,0.201mg/mLpotassium microinjectorsyringe 

2.5 chloride,115mg/mLsodiumphosphatedibasic asdescribedinTable 

anhydrous,0.200mg/mLpotassiumphosphate 11 

monobasic,40.0mg/mL(40ow/v)sucrose, 

0.00100(0.01mg/mL)poloxamer188,pH7.4) 

[00311J ThecontrolformulationalsocontainedAAV8-anti-VIEGF-abandwasdosedat3x 

1011gc/eyein100jxL/eye/dose(two50p.Linjections).  

1003121 Data Evaluation and Statistical Analysis: statisticaldataanalyseswerecalculated 

usingmeansandstandarddeviations.Transgeneproduct("TP",protein)inaqueoushumorwas 
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assessedat15and29daysotherwiseTPDNAandRNAwasassessedinvitreoushumorserum 

andliverat29days.  

Results 

Table14:AqueousHumorTransgeneProduct(ng/mL) 

Control TestArticle2-one TestArticle2-two ControlArticle2.5

Article2- injection injections controlformulation 

placebo (TPng/mL) (TPng/mL) (TPng/mL) 

(TP 

ng/mL) 

15 29 15days 29days 15days 29days l5days 29days 

days days 

Avg. oa oa 43.7 90.9 11.67 19.26 2.79 3.69 

awhenvalueswerebelowlimitofquantification(<0.100ng/mL),avalueof~wasassigned 

forcalculationofdescriptivestatistics.  

[00313J OneinjectionofTestarticle2(10oCMC)intotheSCSatthetemporalsuperioras 

wellastwoinjectionsofTestarticle2(10~CMC)resultedingreatertransgeneproduct(TP) 

concentrationinaqueoushumorcomparedtotheControlFormulation.OneinjectionofTest 

article2increasedTPconcentrationintheaqueoushumorcomparedtotwoinjectionshavingthe 

samecompositionhoweveradministeredatfulldoseinoneinjectionatthetemporalsuperior 

Table15:VitreousHumorTransgeneProduct(ng/mLJ 

ControlArticle TestArticle2one TestArticle2 ControlArticle2.5

2-placebo injection twoinjections controlformulation 

(TPng/mL) (TPng/mL) (TPng/mL) (TPng/mL) 

Avg. 0a 200 49 17.99 

awhenvalueswerebelowlimitofquantification(<0.100ng/mL),avalueof~wasassigned 

forcalculationofdescriptivestatistics.  

1003141 OneinjectionofTestarticle2(1~oCMC)intotheSCSatthetemporalsuperior 

locationproducesthehighestconcentrationsoftransgeneproductintheMRcomparedtotwo 

injectionsofTestarticle2(10oCMC)andtheControlFormulation.Vitreoushumortransgene 
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productconcentrationwashigheroverallthanTPfoundinaqueoushumor29daysfollowing 

injection.  

Table16:SerumTransgeneProduct(ng/mLJ 

ControlArticle TestArticle2 one TestArticle2 ControlArticle2.5

2-placebo injection twoinjections controlformulation 

(TPng/mL) (TPng/mL) (TPng/mL) (TPng/mL) 

Avg. oa 173 102 0.44 

awhenvalueswerebelowlimitofquantification(<0.100ng/mL),avalueof~ wasassigned 

forcalculationofdescriptivestatistics.  

1003151 EachinjectionofTestarticle2(10oCMC)orControlformulationcontainingAAV8
intotheSCSproducedminimaltitersoftransgeneproduct e 

(anti-VEGF-ab)inthe 

serum.  

Table17:DNAorRNA(copies/ggjBiodistributioninTissues 

ControlArticle TestArticle2- TestArticle2 ControlArticle2.5
S S S S S S S 

2-placebo oneinjection twoinjections controlformulation 

(copies/ag) (copies/pig) (copies/ag) (copies/ag) 

DNA RNA DNA RNA DNA RNA DNA RNA 

Retina nt nt 1.17E 3.97E 1.34E+ 5.85E+ 5.61E+03 nt 

RPE/ nt nt 2.78E 2.46E 4.01E+ 4.8515+ 3.97E+06 nt 

Choroid +07 +06 07 05 

(Avg.) 

Sclera(Avg.) nt nt 2.65E 7.85E 1.82E+ 8.82E+ 7.92E+07 nt 

+08 +05 08 05 

nt nottested 

[00316J TheCMCformulationinjectedonceintotheeyeappearedtotransduceretinamore 

efficientlythanadministeringtwoinjectionsatthesamedose.OverallTestarticle2(10oCMC) 

comparedtoControlformulationincreasedvectordeliverytoboththechoroidandsclera.  
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5.19 EXAMPLE19.StabilityandCompatibilityofdifferentsuprachoroidal 

formulations 

1003171 Theobjectiveofthisstudywastoevaluatethestabilityandcompatibilitywith 

devicesfor S formulatedwith~.00oCarboxymethylcelluloseSodiumin 

ModifiedDPBSwithSucrose(5.84mg/mLSodiumChloride,0.201mg/mLPotassiumChloride 

1. 15mg/mLSodiumPhosphateDibasicAnhydrous,0.200mg/mLPotassiumPhosphate 

Monobasic,40.0mg/mL(40ow/v)Sucrose,0.001~oPoloxamer188,pH7.4).  

1003181 ThestabilityresultsindicatetheformulatedAAV8-anti-VEGF-abtestandplacebo 

articlesremainedstableatthestoragetemperatureof<-60 0 Cforthedurationofthestudy.The 

endofstudytestingwasinitiated3.3monthsafterfilling.  

1003191 Thein-usestabilityresultsindicatethatformulatedAAV8-anti-VEGF-abisstablefor 
S 

upto6hoursatroomtemperature.InadditionitwasdemonstratedthatformulatedAAV8-anti

VIEGF-abiscompatiblewiththesuprachoroidaldeliverysystemintendedforuseinthisstudy.  

Supportingdataareprovidedinthetablebelow.  

Table18:In-UseStabilityandDeviceCompatibility 
(K nIE:E.2.H.2.H.2.H.2.H.2.H.2.H.2.H.2.EX..... . .~TJs:~:::.< :~.:~Ejj.Ej2i.j::;:<2:2:2:2:2:2::2:2:2~Jj24:: 

. ~ A LJJ 1.2$.w.:.:~t~~.:Diht~T 

........... ********4 ~ .W4W.W.W2.W ~ 
>2< 2 2.2.a2t.2..................... in 2222 >2022<27: .. . *: 

........  

~j~:2g2 .~. . ..  

22:2: 

Genome 3.07x1012 3.11x1012 3,93x1012 
TransgeneddPCR 

Concentration GC/mLa GC/mLa GC/mLa 

(Content) 

InVitro H1EK293 
Transduction/Anti- 0 11500 

Potency 900o 120o 

(Potency) ~PEGFELISA 

aSamplewasdiluted1OXtoavoidmatrixinterference.Theresultwascorrectedfortesting 

dilution.RT roomtemperature 

EQUIVALENTS 

1003201 Althoughtheinventionisdescribedindetailwithreferencetospecificembodiments 
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thereofitwillbeunderstoodthatvariationswhicharefunctionallyequivalentarewithinthe 

scopeofthisinvention.Indeedvariousmodificationsoftheinventioninadditiontothose 

shownanddescribedhereinwillbecomeapparenttothoseskilledintheartfromtheforegoing 

descriptionandaccompanyingdrawings.Suchmodificationsareintendedtofallwithinthe 

scopeoftheappendedclaims.Thoseskilledintheartwillrecognizeorbeabletoascertain 

usingnomorethanroutineexperimentationmanyequivalentstothespecificembodimentsof 

theinventiondescribedherein.Suchequivalentsareintendedtobeencompassedbythe 

followingclaims.  

1003211 Allpublicationspatentsandpatentapplicationsmentionedinthisspecificationare 

hereinincorporatedbyreferenceintothespecificationtothesameextentasifeachindividual 

publicationpatentorpatentapplicationwasspecificallyandindividuallyindicatedtobe 
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Whatisclaimedis: 

1. Apharmaceuticalcompositionsuitableforadministrationtothesuprachoroidal 

space(SCS)ofaneyeofahumansubjectwhereinthepharmaceuticalcompositioncomprisesa 

recombinantadeno-associatedvirus(AAV)vectorcomprisinganexpressioncassetteencodinga 

transgeneandwhereinthepharmaceuticalcompositionhasviscosityofbetweenabout25cPto 
-1 

about3x~06cPasmeasuredatashearrateofatmostabout1s9 

2. Apharmaceuticalcompositionsuitableforadministrationtothesuprachoroidal 

space(SCS)ofaneyeofahumansubjectwhereinthepharmaceuticalcompositioncomprisesa 

recombinantadeno-associatedvirus(AAV)vectorcomprisinganexpressioncassetteencodinga 
S 

transgenewhereinthetransgeneisananti-humanvascularendothelialgrowthfactor(anti

VEGF)antibodyandwhereinthepharmaceuticalcompositionhasviscosityofbetweenabout25 

cPtoabout3x 06cPasmeasuredatashearrateofatmostabout~s-1 

9 

39 Thepharmaceuticalcompositionofclaims1or2,whereintheclearancetimeafter 

suprachoroidaladministrationisequaltoorgreaterthantheclearancetimeofareference 

pharmaceuticalcompositionaftersuprachoroidaladministrationwhereinthereference 

pharmaceuticalcompositioncomprisestherecombinantAAVcomprisingtheexpressioncassette 

encodingthetransgenewhereinanamountoftherecombinantAAVgenomecopiesisthesame 

administeredtothesuprachoroidalspaceandwhereinthereferencepharmaceuticalcomposition 

hasaviscosityofatmostabout24cPasmeasuredatashearrateofatmostabout~s-1 
9 

4. Thepharmaceuticalcompositionofclaims1or2,whereinacircumferential 

spreadaftersuprachoroidaladministrationissmallerascomparedtoacircumferentialspreadof 

areferencepharmaceuticalcompositionaftersuprachoroidaladministrationwhereinthe 

referencepharmaceuticalcompositioncomprisestherecombinantAAVcomprisingthe 

expressioncassetteencodingthetransgenewhereinanamountoftherecombinantAAVgenome 

copiesisthesamewhenthepharmaceuticalcompositionorthereferencepharmaceutical 

compositionisadministeredtothesuprachoroidalspaceandwhereinthereference 

pharmaceuticalcompositionhasaviscosityofatmostabout24cPasmeasuredatashearrateof 
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atmostabout~s-1 

50 Thepharmaceuticalcompositionofclaims1or2,whereinathicknessatasiteof 

injectionaftersuprachoroidaladministrationisequaltoorhigherascomparedtoathicknessata 

siteofinjectionaftersuprachoroidaladministrationofareferencepharmaceuticalcomposition 

whereinthereferencepharmaceuticalcompositioncomprisestherecombinantAAVcomprising 

theexpressioncassetteencodingthetransgenewhereinanamountoftherecombinantAAV 

genomecopiesisthesamewhenthepharmaceuticalcompositionorthereferencepharmaceutical 

compositionisadministeredtothesuprachoroidalspaceandwhereinthereference 

pharmaceuticalcompositionhasaviscosityofatmostabout24cPasmeasuredatashearrateof 

atmostabout~K1 
0 

6. Thepharmaceuticalcompositionofclaims1or2,whereinanexpressionlevelof 

thetransgeneisdetectedintheeyeforalongerperiodoftimeaftersuprachoroidal 

administrationascomparedtoaperiodoftimethatanexpressionlevelofthetransgeneis 

detectedintheeyeaftersuprachoroidaladministrationofareferencepharmaceutical 

compositionwhereinthereferencepharmaceuticalcompositioncomprisestherecombinant 

AAVcomprisingtheexpressioncassetteencodingthetransgenewhereinanamountofthe 

recombinantAAVgenomecopiesisthesamewhenthepharmaceuticalcompositionorthe 

referencepharmaceuticalcompositionisadministeredtothesuprachoroidalspaceandwherein 

shearrateofatmostabout1~ 

7. Thepharmaceuticalcompositionofclaims1or2,whereintheconcentrationof 

thetransgeneintheeyeaftersuprachoroidaladministrationisequaltoorhigherascomparedto 

theconcentrationofthetransgeneintheeyeaftersuprachoroidaladministrationofareference 

pharmaceuticalcompositionwhereinthereferencepharmaceuticalcompositioncomprisesthe 

recombinantAAVcomprisingtheexpressioncassetteencodingthetransgenewhereinan 

amountoftherecombinantAAVgenomecopiesisthesamewhenthepharmaceutical 

compositionorthereferencepharmaceuticalcompositionisadministeredtothesuprachoroidal 

spaceandwhereinthereferencepharmaceuticalcompositionhasaviscosityofatmostabout24 

cPasmeasuredatashearrateofatmostabout~s-10 
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8. Thepharmaceuticalcompositionofclaims1or2,whereintherateoftransduction 

atasiteofinjectionaftersuprachoroidaladministrationisequaltoorhigherascomparedtothe 

rateoftransductionatasiteofinjectionaftersuprachoroidaladministrationofareference 

pharmaceuticalcompositionwhereinthereferencepharmaceuticalcompositioncomprisesthe 

recombinantAAVcomprisingtheexpressioncassetteencodingthetransgenewhereinan 

amountoftherecombinantAAVgenomecopiesisthesamewhenthepharmaceutical 

compositionorthereferencepharmaceuticalcompositionisadministeredtothesuprachoroidal 

spaceandwhereinthereferencepharmaceuticalcompositionhasaviscosityofatmostabout24 

cPasmeasuredatashearrateofatmostabout15 

9. Thepharmaceuticalcompositionofclaim2whereinalevelof S 

vasodilationand/orvascularleakageaftersuprachoroidaladministrationisequaltoordecreased 
S 

ascomparedtoalevelofVEGF-inducedvasodilationand/orvascularleakageafter 

suprachoroidaladministrationofareferencepharmaceuticalcompositionwhereinthereference 

pharmaceuticalcompositioncomprisestherecombinantAAVcomprisingtheexpressioncassette 

encodingthetransgenewhereinanamountoftherecombinantAAVgenomecopiesisthesame 

whenthepharmaceuticalcompositionorthereferencepharmaceuticalcompositionis 

administeredtothesuprachoroidalspaceandwhereinthereferencepharmaceuticalcomposition 

hasaviscosityofatmostabout24cPasmeasuredatashearrateofatmostabout~s-1 

recombinantAAVisConstructII.  

11. Thepharmaceuticalcompositionofanyoneofclaims1, 3-8and10whereinthe 

transgeneisananti-humanvascularendothelialgrowthfactor(anti-VEGF)antibody.  

12. Thepharmaceuticalcompositionofanyoneofclaims1-11,whereinthe 

recombinantAAVcomprisescomponentsfromoneormoreadeno-associatedvirusserotypes 

selectedfromthegroupconsistingofAAV1AAV2,AAV2tYFAAV3,AAV4,AAV5,AAV6, 

AAV7,AAV8,AAV9,AAV1OAAV11,AAVrh1OAAV.rh2OAAV.rh39,AAV.Rh74, 

AAV.RHM4-1, AAVhu37,AAV.Anc8OAAVAnc8OL65,rAAV,7m8,AAV.PHP.B, 

AAV.PHP.eBAAV2.5,AAV2tYFAAV3BAAV.LKO3,AAV.HSC1,AAV.HSC2, 

AAV.HSC3, AAV.HSC4,AAV.HSCSAAV.HSC6,AAV.HSC7,AAV.HSCSAAV.HSC9 
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AAV.HSC1OAAV.HSC11,AAV.HSC12,AAV.HSC13,AAV.HSC14,AAV.HSC1Sand 

AAV.HSC16.  

13. Thepharmaceuticalcompositionofanyoneofclaims1- 12,whereinthe 

recombinantAAVisAAVS.  

14. Thepharmaceuticalcompositionofanyoneofclaims1-9and11-12,whereinthe 

recombinantAAVisAAV9.  

15. Thepharmaceuticalcompositionofanyoneofclaims1-14,whereinthe 

pharmaceuticalcompositionhasaviscosityofbetweenabout25cPtoabout100,000cP, 

betweenabout25cPtoabout50,000cPbetweenabout25cPtoabout1x10~cPbetweenabout 

25cPtoabout5,000cPbetweenabout25cPtoabout1xio~cPbetweenabout100cPtoabout 

100,000cPbetweenabout100cPtoabout1xio 4 cPbetweenabout100cPtoabout5,000cP, 

betweenabout100cPtoabout1xio 3 cPasmeasuredatashearrateofatmostabout1sU 

16. Thepharmaceuticalcompositionofanyoneofclaims1- 15,whereinthe 

pharmaceuticalcompositionhasviscosityofatleastabout100cPatleastabout400cPatleast 

about500cPatleastabout900cPatleastabout1000cPatleastabout4000cPoratleast 

about1x106cPasmeasuredatashearrateofatmostabout~s-19 

17. Thepharmaceuticalcompositionofanyoneofclaims1- 16,whereinthe 

shearrateofatmostabout1sU 

18. Thepharmaceuticalcompositionofanyoneofclaims1- 17,whereinthe 

pharmaceuticalcompositioncomprisessucrose.  

19. Thepharmaceuticalcompositionofanyoneofclaims1- 17,whereinthe 

pharmaceuticalcompositiondoesnotcomprisesucrose.  

20. Thepharmaceuticalcompositionofanyoneofclaims1- 19,whereinthe 

pharmaceuticalcompositioncomprisesatleastoneofsucrose,40~sucrose,60osucrose,100 

sucrose,20ocarboxymethylcellulosesodiumsalt,1~ocarboxymethylcellulosesodiumsalt, 
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0 0 carboxymethylcellulose(CMC),0.5oCMC,1~oCMC,2oCMC,40~CMCpolyvinylalcohol, 

hydroxyethylcellulosecarboxymethylcellulosesodiumsaltandhydroxypropyl 

methylcellulose.  

21. Thepharmaceuticalcompositionofanyoneofclaims1- 18and20,whereinthe 
0 pharmaceuticalcompositioncomprises40osucrose,6osucroseor1 sucrose.  

22. Thepharmaceuticalcompositionofanyoneofclaims4and10-21, whereinthe 

circumferentialspreadaftersuprachoroidaladministrationofthepharmaceuticalcompositionis 

smallerbyatleast2timesatleast3timesatleast4timesatleast5timesatleast6timesat 

least7timesatleast8timesatleast9timesatleast10timesatleast15timesatleast20 

timesatleast50timesatleast100timesatleast50~atleast100~, atleast150~, atleast200~at 

least2 5 0 oatleast3 0 0 oatleast350oatleast 4 0 0 oatleast450o atleast5V¼,atleast5 5 ~ oat 

least600oatleast650oatleast700oatleast750oatleast80~oatleast85~oatleast900~, at 

least9 5 0 oatleast100~oatleast150~ooratleast 2 0 0 0 oatleast2 5 0 0 ooratleast 3 0 0 0 oatleast 

40000,orbyatleast500~o.  

23. Thepharmaceuticalcompositionofanyoneofclaims3and10-22,whereinthe 

clearancetimeaftersuprachoroidaladministrationofthepharmaceuticalcompositionisgreater 

byatleast2timesatleast3timesatleast4timesatleast5timesatleast6timesatleast7 

timesatleast8timesatleast9timesatleast10timesatleast15timesatleast20timesat 

2 5 0 oatleast300oatleast 3 5 0 oatleast4 0 0 oatleast450oatleast 5 0 ~ oatleast5 5 ~ oatleast 

6000,atleast650oatleast700o, atleast750oatleast80~o, atleast85~oatleast900o, atleast 

9 5 ~ oatleast100~o, atleast150~ooratleast2000o, atleast2500ooratleast3000oatleast 

40000,oratleast500~o.  

24. Thepharmaceuticalcompositionofanyoneofclaims1-23,whereintheclearance 

timeaftersuprachoroidaladministrationofthepharmaceuticalcompositionisofabout30 

minutestoabout20hoursabout2hourstoabout20hoursabout30minutestoabout24hours, 

about1hourtoabout2hoursabout30minutestoabout90daysabout30minutestoabout60 

daysabout30minutestoabout30daysabout30minutestoabout21daysabout30minutesto 

about14daysabout30minutestoabout7daysabout30minutestoabout3daysabout30 
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minutestoabout2daysabout30minutestoabout1dayabout4hourstoabout90daysabout 

4hourstoabout60daysabout4hourstoabout30daysabout4hourstoabout21daysabout4 

hourstoabout14daysabout4hourstoabout7daysabout4hourstoabout3daysabout4 

hourstoabout2daysabout4hourstoabout1dayabout4hourstoabout8hoursabout4 

hourstoabout16hoursabout4hourstoabout20hoursabout1daytoabout90daysabout1 

daytoabout60daysabout1daytoabout30daysabout1daytoabout21daysabout1dayto 

about14daysabout1daytoabout7daysabout1daytoabout3daysabout2daystoabout90 

daysabout3daystoabout90daysabout3daystoabout60daysabout3daystoabout30 

daysabout3daystoabout21daysabout3daystoabout14daysorabout3daystoabout7 

days.  

25. Thepharmaceuticalcompositionofanyoneofclaims1-24whereintheclearance 

timeaftersuprachoroidaladministrationofthepharmaceuticalcompositionisnotpriortoabout 

30minutes,1hour,2hours,3hours,4hours,5hours,6hours,7hours,8hours,9hours, 

10hours,12hours,14hours 16hours,18hours,20hours,22hours,1day,2days,3days,4 

days,5days,6days,7days,8days,9days,10days,11days,12days,13days,14days,15days, 

16days,17days,18days,19days,20days,21days,23days,25days,27days,30days,35 

days,40days,50days,55days,60days,65days,70days,75days,80days,85days,90days, 

95days,100days,120days,140days,160days,180days,200days,220days,240days,260 

26. Thepharmaceuticalcompositionofanyoneofclaims3-25whereintheclearance 

timeofthereferencepharmaceuticalcompositionaftersuprachoroidaladministrationisofat 

mostabout30minutes,1hour,2hours,3hours,4hours,5hours,6hours,7hours,8hours, 

9hours,10hours 12hours,14hours 16hours,18hours,20hours22hours,1day,2days, 

3days,4days,5days,6days,7days,8days,9days,10days,11days,12days,13daysor14 

days.  

27. Thepharmaceuticalcompositionofanyoneofclaims1-26whereintheclearance 

timeisfromtheSCSorfromtheeye.  

28. Thepharmaceuticalcompositionofanyoneofclaims5and10-27whereinthe 

thicknessatthesiteofinjectionaftersuprachoroidaladministrationofthepharmaceutical 
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compositionishigherbyatleast2timesatleast3timesatleast4timesatleastStimesatleast 

6timesatleast7timesatleast8timesatleast9timesatleast10timesatleast15timesat 

least20timesatleast50timesatleast100timesatleast 5 0 oatleast10%,atleastb0 oatleast 

2 0 0 oatleast250oatleast 3 0 0 oatleast3 5 O~,atleast400oatleast4 5 0 oatleastSOOoatleast 

550o atleast600oatleast650oatleast700oatleast750oatleast80%atleast850oatleast 

9O~oatleast95~oatleast100%,atleast150%,oratleast 2 0 0 0 oatleast2 5 0 0 ooratleast 

300%,atleast400%orbyatleast5000o.  

29. Thepharmaceuticalcompositionofanyoneofclaims5and10-28whereinthe 

thicknessatthesiteofinjectionaftersuprachoroidaladministrationofthepharmaceutical 

compositionisabout500~mtoabout3.0mm,750kmtoabout2.8mmabout750jimtoabout 

2.5mmabout750pmtoabout2mmorabout1mmtoabout2mm.  

30. Thepharmaceuticalcompositionofanyoneofclaims5and10-29whereinthe 

thicknessatthesiteofinjectionaftersuprachoroidaladministrationofthepharmaceutical 

compositionisofatleastabout50pm,100~m,200p~m,300pm,400~m,500~m,600jim,700 

jim,800jim,900~mlOOOkm,1mm1.5mm2mm2.Smm,3mm,3.Smm4mm4.Smm,5 

mm,5.5mm,6mm,6.5mm,7mm,7.5mm,8mm,8.5mm,9mm,9.5mmor10mm.  

31. Thepharmaceuticalcompositionofanyoneofclaims5and10-30whereinthe 

thicknessatthesiteofinjectionaftersuprachoroidaladministrationofthereference 

pharmaceuticalcompositionisofatmostabout1nmSnm10nm25nm50nm100nm200 

nm,300nm400nm500nm,600nm700nm800nm,900nm1p~m,5jim,10p~m,15jim,20 

~m,25pm,30~m,35jim,40~m,50jim,100jim,200~m,300pm,400pm,500~m,600pm, 

700jim,800jim,900pmor1000jim.  

32. Thepharmaceuticalcompositionofanyoneofclaims5and10-31whereinthe 

thicknessatthesiteofinjectionaftersuprachoroidaladministrationofthepharmaceutical 

compositionpersistsforatleasttwohoursatleastthreehoursatleastfourhoursatleastfive 

hoursatleastsixhoursatleastsevenhoursatleasteighthoursatleasttenhoursatleast 

twelvehoursatleasteighteenhoursatleasttwenty-fourhoursatleasttwodaysatleastthree 

daysatleastfivedaysatleasttendaysatleasttwenty-onedaysatleastonemonthatleastsix 

164 

,



WO20221076549 PCT/IJS2021/053759 

weeksatleasttwomonthsatleastthreemonthsatleast4monthsatleast5monthsatleast6 

monthsatleast9monthsatleastoneyearatleastthreeyearsoratleastfiveyears.  

33. Thepharmaceuticalcompositionofanyoneofclaims7and10-32whereinthe 

concentrationofthetransgeneintheeyeaftersuprachoroidaladministrationofthe 

pharmaceuticalcompositionishigherbyatleast2timesatleast3timesatleast4timesatleast 

5timesatleast6timesatleast7timesatleast8timesatleast9timesatleast10timesat 

least15timesatleast20timesatleast50timesatleast100timesatleast50oatleast10~oat 

least150oatleast200oatleast250oatleast30~oatleast350oatleast40~oatleast450~, at 

least50~oatleast55~oatleast600oatleast650oatleast700oatleast750oatleast80~oat 

least8 5 0 oatleast900oatleast95 0 oatleast100%,atleast150%,oratleast2000oatleast 

2500ooratleast3000oatleast40000 orbyatleast5000o.  

34. Thepharmaceuticalcompositionofanyoneofclaims6and10-33whereinthe 
S 

longerpenodoftimeaftersuprachoroidaladministrationofthepharmaceuticalcompositionis 

longerbyatleast1day,2days3days,4days,5days,6days,7days,8days,9days,10days,11 

days,12days,13days,14days,15days,16days,17days,18days,19days,20days,21days, 

23days,25days,27days,30days,35days,40days,50days,55days,60days,65days,70 

days,75days,80days,85days,90days,95days,100days,120days,140days,160days,180 

days,200days,220days,240days,260days,280days,300days,320days,340days,360days, 

35. Thepharmaceuticalcompositionofanyoneofclaims1-34whereinthetransgene 

isdetectedintheeyeaftersuprachoroidaladministrationofthepharmaceuticalcompositionfor 

atleastabout1day,2days3days,4days,5days,6days,7days,8days,9days,10days,11 

days,12days,13days,14days,15days,16days,17days,18days,19days,20days,21days, 

23days,25days,27days,30days,35days,40days,50days,55days,60days,65days,70 

days,75days,80days,85days,90days,95days,100days,120days,140days,160days,180 

days,200days,220days,240days,260days,280days,300days,320days,340days,360days, 

380daysor400days.  

36. Thepharmaceuticalcompositionofanyoneofclaims3-35whereinthetransgene 

isdetectedintheeyeaftersuprachoroidaladministrationofthereferencepharmaceutical 
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compositionforatmostabout1day,2days3days,4days,5days,6days,7days,8days,9 

days,10days,11days,12days,13days,14days,15days,16days,17days,18days,19days, 

20days,21days,23days,25days,27days,30days,35days,40days,50days,55days,60 

days,65days,70days,75days,80days,85days,90days,95daysor100days,120days,140 

days,160days,180days,200days,220days,240days,260days,280days,300days,320days, 

340days,360days,380daysor400daysafter.  

'\TEGF-induced 
37. Thepharmaceuticalcompositionofclaim11whereinalevelof S 

vasodilationand/orvascularleakageaftersuprachoroidaladministrationofthepharmaceutical 

compositionisequaltoordecreasedascomparedtoalevelof\TEGF-inducedvasodilation 

and/orvascularleakageaftersuprachoroidaladministrationofthereferencepharmaceutical 

composition.  

38. Thepharmaceuticalcompositionofanyoneofclaims9-37whereinthelevelof 

\TEGF-inducedvasodilationand/orvascularleakageaftersuprachoroidaladministrationofthe 

pharmaceuticalcompositionisdecreasedbyatleastabout2timesatleast3timesatleast4 

timesatleast5timesatleast6timesatleast7timesatleast8timesatleast9timesatleast 

10timesatleast15timesatleast20timesatleast50timesatleast100timesatleast50oat 

least100oatleast15~oatleast200oatleast25~oatleast30~oatleast350oatleast400oat 

least4 5 0 oatleast50%,atleast55%,atleast 6 0 0 oatleast650oatleast 7 0 0 oatleast750~,at 

2000oatleast2500ooratleast3000oatleast4000oorbyatleast500%.  

39. Thepharmaceuticalcompositionofanyoneofclaims8and10-38whereintherate 

oftransductionatthesiteofinjectionaftersuprachoroidaladministrationofthepharmaceutical 

compositionishigherbyatleastabout2timesatleast3timesatleast4timesatleast5times, 

atleast6timesatleast7timesatleast8timesatleast9timesatleast10timesatleast15 

timesatleast20timesatleastSOtimesatleast100timesatleast 0,atleast10~~atleast 

1500,atleast200oatleast 2 5 0 oatleast3 0 0 oatleast350oatleast 4 0 0 oatleast4 5 0 oatleast 

5000,atleast55%,atleast 6 0 ~ oatleast6 5 0 oatleast700oatleast 7 5 0 oatleast8 0 0 oatleast 

8 5 0 oatleast900oatleast9 5 0 oatleast100~oatleast150~ooratleast2 0 0 0 oatleast25 0 0oor 

atleast3000oatleast4000oorbyatleast5000o.  
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40. Thepharmaceuticalcompositionofanyoneofclaims1-39whereinthe 

recombinantAAVstabilityinthepharmaceuticalcompositionisatleastabout500othe 

recombinantAAVstabilityinthereferencepharmaceuticalcomposition.  

41. Thepharmaceuticalcompositionofclaim40whereintherecombinantAAV 

stabilityisdeterminedbyinfectivityoftherecombinantAAV.  

42. Thepharmaceuticalcompositionofclaim40,whereintherecombinantAAV 

stabilityisdeterminedbyalevelofaggregationoftherecombinantAAV.  

430 Thepharmaceuticalcompositionofclaim40,whereintherecombinantAAV 

stabilityisdeterminedbyaleveloffreeDNAreleasedbytherecombinantAAV.  

44. Thepharmaceuticalcompositionofclaim43whereinthepharmaceutical 

compositioncomprisesabout500omoreabout250omoreabout150omoreabout 0more, 

about50omoreabout40omoreabout30~moreabout20~moreabout10~moreabout~0o 

moreabout1%lessabout20olessabout50olessabout70olessabout10%lessabout2times 

moreabout3timesmoreabout2timeslessabout3timeslessfreeDNAascomparedtoa 

leveloffreeDNAinthereferencepharmaceuticalcomposition.  

45. Thepharmaceuticalcompositionofclaim41whereintherecombinantAAVinthe 
0 

pharmaceuticalcompositionhasaninfectivitythatisatleast20o 50o 70~ 10~o 120~, 15~o 17 

1000timeshigherascomparedtotheinfectivityoftherecombinantAAVinthereference 

pharmaceuticalcomposition.  

46. Thepharmaceuticalcompositionofclaim42whereinthepharmaceutical 

0 0 0 compositioncomprisesatleast2 0 o,5o,7olOgo l2 0 o lS~o l7 0 o2 O0 o,2 §0 o3 O0 o,3 5 0 o40 4500,50~0,100~o,2times,3times,5times,10times,100timesor1000timeslessrecombinant 

AAVaggregationascomparedtoaleveloftherecombinantAAVaggregationinthereference 

pharmaceuticalcomposition.  
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47. Thepharmaceuticalcompositionofanyoneofclaims1-46whereinthetransgene 

isatransgenesuitabletotreatorotherwiseamelioratepreventorslowtheprogressionofa 

diseaseofinterest.  

48. Thepharmaceuticalcompositionofanyoneofclaims1-47whereinthehuman 

subjectisdiagnosedwithnAMD(wetAMD),dryAMDretinalveinocclusion(RVO),diabetic 

macularedema(DMIE),diabeticretinopathy(DR),Battendiseaseglaucomaornon-infectious 

uveitis.  

49. Thepharmaceuticalcompositionofanyoneofclaims1-47whereinthehuman 

subjectisdiagnosedwithmucopolysaccharidosistypeIVA(MPSIVA),mucopolysaccharidosis 

typeI(MIPSI),mucopolysaccharidosistypeII(MPSII),familialhypercholesterolemia(FR), 

homozygousfamilialhypercholesterolemia(HoFH),coronaryarterydiseasecerebrovascular 

diseaseDuchennemusculardystrophyLimbGirdlemusculardystrophyBeckermuscular 

dystrophyandsporadicinclusionbodymyositisorkallikrein-relateddisease.  

50. Thepharmaceuticalcompositionofanyoneofclaims1,3-8and10-49,whereinthe 

AAVencodesPalmitoyl-ProteinThioesterase1(PPT1),Tripeptidyl-Peptidase1(TPP1),anti

~VEGFantibodyorantigen-bindingfragmentthereofanti-kallikreinantibodyorantigen-binding 

fragmentanti-TNFantibodyorantigen-bindingfragmentanti-C3antibodyorantigen-binding 

51. Thepharmaceuticalcompositionofanyoneofclaims3-50whereintheamountof 

therecombinantAAVgenomecopiesisbasedonavectorgenomeconcentration.  

52. Thepharmaceuticalcompositionofanyoneofclaims3-50whereintheamountof 

therecombinantAAVgenomecopiesisbasedongenomecopiesperadministration.  

53. Thepharmaceuticalcompositionofanyoneofclaims3-50whereintheamountof 

therecombinantAAVgenomecopiesisbasedontotalgenomecopiesadministeredtothehuman 

subject.  
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54. Thepharmaceuticalcompositionofclaim52whereinthegenomecopiesper 

administrationisthegenomecopiesoftherecombinantAAVpersuprachoroidaladministration.  

55. Thepharmaceuticalcompositionofclaim53whereinthetotalgenomecopies 

administeredisthetotalgenomecopiesoftherecombinantAAVadministeredsuprachoroidally.  

56. Thepharmaceuticalcompositionofclaim51whereinthevectorgenome 

concentration(VOC)isofabout3xio 9 GC/mLabout1x1010GC/mLabout1.2x1010 

GC/mLabout1.6x1010GC/mLabout4x1010GC/mLabout6x1010GC/mLabout2x10" 

GC/mLabout2.4x10"GC/mLabout2.5x10"GC/mLabout3x10"GC/mLabout6.2X 

10"GC/mLabout1x1012GC/mLabout2.5x1012GC/mLabout3x1012GC/mLabout5x 

1012GC/mLabout6x1012GC/mLabout1.5xio'~GC/mLabout2xio'~GC/mLorabout3 

xio'~GC/mL.  

57. Thepharmaceuticalcompositionofanyoneofclaims53and55whereinthetotal 

numberofgenomecopiesadministeredisabout6.0x1010genomecopiesabout1.6xlid' 

genomecopiesabout2.5x10"genomecopiesabout3x10"genomecopiesabout5.0x10" 

genomecopiesabout6x10"genomecopiesabout3x1012genomecopiesabout1.0x1012 

genomecopiesabout1.5x1012genomecopiesabout2.5x1012genomecopiesorabout3.0x 

io'3 genomecopies.  

numberofgenomecopiesperadministrationisabout6.0x1010genomecopiesabout1.6x10" 

genomecopiesabout2.5x10"genomecopiesabout3x10"genomecopiesabout5.0x10" 

genomecopiesabout3x1012genomecopiesabout1.0x1012genomecopiesabout1.5x1012 

genomecopiesabout2.5x1012genomecopiesorabout3.0xio' 3 genomecopies.  

59. Thepharmaceuticalcompositionofanyoneofclaims1-58whereinthe 

pharmaceuticalcompositionisadministeredoncetwicethreetimesfourtimesfivetimessix 

timesseventimeseighttimesninetimestentimesfifteentimestwentytimestwentyfive 

timesorthirtytimes.  

60. Thepharmaceuticalcompositionofanyoneofclaims3-59whereinthereference 

pharmaceuticalcompositionisadministeredoncetwicethreetimesfourtimesfivetimessix 
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58. Thepharmaceuticalcompositionofanyoneofclaims52and54whereinthetotal
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timesseventimeseighttimesninetimestentimesfifteentimestwentytimestwentyfive 

timesorthirtytimes.  

61. Thepharmaceuticalcompositionofanyoneofclaims1-60whereinthe 

pharmaceuticalcompositionisadministeredonceinonedaytwiceinonedaythreetimesinone 

dayfourtimesinonedayfivetimesinonedaysixtimesinonedayorseventimesinoneday.  

62. Thepharmaceuticalcompositionofanyoneofclaims3-60whereinthereference 

pharmaceuticalcompositionisadministeredonceinonedaytwiceinonedaythreetimesinone 

dayfourtimesinonedayfivetimesinonedaysixtimesinonedayorseventimesinoneday.  

63. Thepharmaceuticalcompositionofanyoneofclaims1-60whereinthereference 

pharmaceuticalcompositioncomprisesDPBSandsucrose.  

64. Thepharmaceuticalcompositionofanyoneofclaims3-60whereinthereference 

pharmaceuticalcompositionhasaviscosityofabout1cPasmeasuredatashearrateofatmost 

aboutis-t 

65. Thepharmaceuticalcompositionofanyoneofclaims1-64whereinthe 

pharmaceuticalcompositioncomprises0.2to150ocarboxymethylcellulose(CMC)high 

viscositygradeCMChighviscositygradeCMCmediumviscositygradehydroxypropyl 

methylcellulose(HPMC),HPMChydroxyethylcellulose(HES),CMClowviscositygrade, 

66. Thepharmaceuticalcompositionofanyoneofclaims1-65whereintheviscosity 

ofthepharmaceuticalcompositionismeasuredatashearrateof0s-1 

67. Thepharmaceuticalcompositionofanyoneofclaims3-66whereintheviscosity 

ofthereferencepharmaceuticalcompositionismeasuredatashearrateof0s~.  

68. Thepharmaceuticalcompositionofanyoneofclaims1-67whereintheviscosity 

ofthepharmaceuticalcompositionandtheviscosityofthereferencepharmaceuticalcomposition 

ismeasuredatthesameshearrate.  
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69. Thepharmaceuticalcompositionofanyoneofclaims1-68whereintheviscosity 

ofthepharmaceuticalcompositionisshear-thinning.  

70. Thepharmaceuticalcompositionofanyoneofclaims1-69whereintheviscosity 

ofthepharmaceuticalcompositionisaboutatmostaboutoratleastabout0.1cP,0.2cP,0.3cP 

0.4cP,0.5cP,0.6cP,0.7cP,0.8cP,0.9cP,1cP,2cP,3cP,4cPScP,10cP,20cP,25cP,30 

cP,35cP,40cP,50cP,60cP,70cP,80cP,90cP,100cP,150cP,200cP,250cP,300cP,350 

cP,400cP,450cP,500cP,550cP,600cP,650cP,700cP,750cP,800cP,850cP,900cP,950 

cP,1000cP,1500cP,2000cP,2500cP,3000cP,3500cP,4000cP,4500cP,5000cPor10000 

cPasmeasuredatashearrateofatleastabout1,000s-1 

71. Thepharmaceuticalcompositionofclaim70whereintheviscosityofthe 

pharmaceuticalcompositionismeasuredatashearrateofatleastabout1,0005 2,000s' 
3,0005**t 4,000s-1 -1 -1 -1 -1 

, 5,0005 , 6,000K',7,000K',8,000s, 9,000s, 10,000~1,15,000s 

20,000s-1, or30,000~1, 

72. Thepharmaceuticalcompositionofanyoneofclaims1-71whereintheviscosity 

ofthepharmaceuticalcompositionisaboutoratmostabout35cPasmeasuredatashearrateof 

about5,000s-1 

0 

730 Thepharmaceuticalcompositionofanyoneofclaims1-71whereintheviscosity 

about~oooo~1 
4 

74. Thepharmaceuticalcompositionofanyoneofclaims1-71whereintheviscosity 

ofthepharmaceuticalcompositionisaboutoratleastabout500cPasmeasuredatashearrate 

ofatmostabout1K1 

0 

750 Thepharmaceuticalcompositionofanyoneofclaims1-71whereintheviscosity 

ofthepharmaceuticalcompositionisaboutoratleastabout1500cPasmeasuredatashearrate 

ofatmostabout1K10 
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76. Thepharmaceuticalcompositionofanyoneofclaims1-71whereintheviscosity 

ofthepharmaceuticalcompositionisaboutoratmostabout362cPasmeasuredatashearrate 

ofatleastabout10005 

77. Thepharmaceuticalcompositionofanyoneofclaims3-76whereintheviscosity 

ofthereferencepharmaceuticalcompositionisaboutoratmostabout0.1cP,0.2cP,0.3cP,0.4 

cP,0.5cP,0.6cP,0.7cP,0.ScP, 0.9cPlcP,1.lcP,1.2cP,1.3cP,1.4cP,1.5cP,1.6cP,1.7 

cP,1.8cP,1.9cP,2cP,2.1cP,2.2cP,2.3cP,2.4cP,2.5cP,2.6cP,2.7cP,2.8cP,2.9cP,3cP, 

3.lcP,3.2cP,3.3cP,3.4cP,3.ScP,3.6cP,3.7cP,3.ScP,3.9cP,4cP,4.lcP,4.2cP,4.3cP 

4.4cP,4.5cP,4.6cP,4.7cP,4.8cP,4.9cPor5cPasmeasuredatashearrateofatleastabout 

1000s~1 

78. Thepharmaceuticalcompositionofanyoneofclaims3-77whereintheviscosity 

ofthereferencepharmaceuticalcompositionisaboutoratmostabout0.1cP,0.2cP,0.3cP,0.4 

cP,0,5cP,0,6cP,0,7cP,0,ScP,0,9cPlcP,1.lcP,1.2cP,1.3cP,1.4cP,1.5cP,1.6cP,1.7 

cP,1.8cP,1.9cP,2cP,2.1cP,2.2cP,2.3cP,2.4cP,2.5cP,2.6cP,2.7cP,2.8cP,2.9cP,3cP, 

3.lcP,3.2cP,3.3cP,3.4cP,3.ScP,3.6cP,3.7cP,3.ScP,3.9cP,4cP,4.lcP,4.2cP,4.3cP 

4.4cP,4.5cP,4.6cP,4.7cP,4.8cP,4.9cPor5cPasmeasuredatashearrateofatmostabout 

1 

79. Thepharmaceuticalcompositionofanyoneofclaims1-78whereintheviscosity 

atleastabout~ooo-1 
9 

80. Thepharmaceuticalcompositionofanyoneofclaims1-79whereinthe 

pharmaceuticalcompositioncomprisesmodifiedDulbeccosphosphate-bufferedsalinesolution 

andoptionallyasurfactant.  

81. Thepharmaceuticalcompositionofanyoneofclaims1-80whereinthe 

pharmaceuticalcompositioncomprisespotassiumchloridepotassiumphosphatemonobasic 

sodiumchloridesodiumphosphatedibasicanyhydroussucroseandoptionallyoneormore 

rf.  
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82. Thepharmaceuticalcompositionofanyoneofclaims1-81whereinthe 

pharmaceuticalcompositioncomprises0.2mg/mLpotassiumchloride,0.2mg/mLpotassium 
S 

phosphatemonobasic,5. 84mg/mLsodiumchloride,1. 15mg/mLsodiumphosphatedibasic 

anyhydrous,40.0mg/mL(40ow/v)sucroseandoptionallyasurfactant.  

83. Thepharmaceuticalcompositionofanyoneofclaims1-82whereinthe 

pharmaceuticalcompositioncomprisespotassiumchloridepotassiumphosphatemonobasic 

sodiumchloridesodiumphosphatedibasicanyhydroussucroseoneormoresurfactants 

selectedfrompoloxamer188,polysorbate20,andpolysorbate80,andoneormoreviscosity 

modifiersselectedfromCMChighviscositygradeCMCmediumviscositygradeCMClow 

viscositygradehydroxypropylmethylcellulose(HPMC),hydroxyethylcellulose(HES),and 

poloxamer407.  

84. Thepharmaceuticalcompositionofanyoneofclaims1-83whereinthe 

pharmaceuticalcompositioncomprisespotassiumchloridepotassiumphosphatemonobasic 

sodiumchloridesodiumphosphatedibasicanyhydroussucroseoptionallyoneormore 

surfactantsselectedfrompoloxamer188,polysorbate20,andpolysorbate80,andoptionallyone 

ormoreviscositymodifiersselectedfrom0.50oCMChighviscositygrade,1~oCMChigh 

viscositygrade,0.50oCMCmediumviscositygradeCMClowviscositygrade,0,5~ 

hydroxypropylmethylcellulose(HPMC),0.20~HPMC,20~hydroxyethylcellulose(HES),and 

85. Thepharmaceuticalcompositionofanyoneofclaims1-84whereinthe 

pharmaceuticalcompositioncomprisespotassiumchloridepotassiumphosphatemonobasic 

sodiumchloridesodiumphosphatedibasicanyhydroussucroseoneormoresurfactants 

selectedfrompoloxamer188,polysorbate20,andpolysorbate80,andoneormore 

polysaccharidesselectedfromCMCHPMCandflIES.  

86. Thepharmaceuticalcompositionofanyoneofclaims1-85whereinthe 

pharmaceuticalcompositioncomprises0.2mg/mLpotassiumchloride,0.2mg/mLpotassium 
S phosphatemonobasic,5. 84mg/mLsodiumchloride,1. 15mg/mLsodiumphosphatedibasic 

anyhydrous,40.0mg/mL(40ow/v)sucrose,0.001~o(0.01mg/mL)poloxamer188and1~o 

carboxymethylcellulose(CMC)highviscositygrade.  
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87. Thepharmaceuticalcompositionofanyoneofclaims1-86,whereinthe 

pharmaceuticalcompositionisstoredataboutroomtemperature,20 0 C,40 Cor-800C.  

88. Thepharmaceuticalcompositionofanyoneofclaims1-87,whereinthe 

174 

pharmaceuticalcompositionisstoredpriortoadministrationtoahumansubject.



































SEQUENCE LISTING

<110> REGENXBIO Inc.

<120> FORMULATIONS FOR SUPRACHOROIDAL ADMINISTRATION SUCH AS HIGH VISCOSITY
FORMULATIONS

<130> 12656 141 228

<140> TBA
<141>

<150> US 63/088,826
<151> 2020 10 07

<150> US 63/147,527
<151> 2021 02 09

<160> 55

<170> PatentIn version 3.5

<210> 1
<211> 214
<212> PRT
<213> Artificial Sequence

<220>
<223> Ranibizumab Fab Amino Acid Sequence light chain

<400> 1

Asp Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Ser Ala Ser Gln Asp Ile Ser Asn Tyr
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Val Leu Ile
35 40 45

Tyr Phe Thr Ser Ser Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Thr Val Pro Trp
85 90 95



Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys
210

<210> 2
<211> 231
<212> PRT
<213> Artificial Sequence

<220>
<223> Ranibizumab Fab Amino Acid Sequence heavy chain

<400> 2

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Asp Phe Thr His Tyr
20 25 30

Gly Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45



Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Ala Asp Phe
50 55 60

Lys Arg Arg Phe Thr Phe Ser Leu Asp Thr Ser Lys Ser Thr Ala Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Lys Tyr Pro Tyr Tyr Tyr Gly Thr Ser His Trp Tyr Phe Asp Val
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Leu
225 230

<210> 3
<211> 214
<212> PRT
<213> Artificial Sequence



<220>
<223> Bevacizumab Fab Amino Acid Sequence Light chain

<400> 3

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Ser Ala Ser Gln Asp Ile Ser Asn Tyr
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Val Leu Ile
35 40 45

Tyr Phe Thr Ser Ser Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Thr Val Pro Trp
85 90 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190



Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys
210

<210> 4
<211> 231
<212> PRT
<213> Artificial Sequence

<220>
<223> Bevacizumab Fab Amino Acid Sequence Heavy chain

<400> 4

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr Asn Tyr
20 25 30

Gly Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Ala Asp Phe
50 55 60

Lys Arg Arg Phe Thr Phe Ser Leu Asp Thr Ser Lys Ser Thr Ala Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Lys Tyr Pro His Tyr Tyr Gly Ser Ser His Trp Tyr Phe Asp Val
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140



Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Leu
225 230

<210> 5
<211> 26
<212> PRT
<213> Artificial Sequence

<220>
<223> VEGF A signal peptide

<400> 5

Met Asn Phe Leu Leu Ser Trp Val His Trp Ser Leu Ala Leu Leu Leu
1 5 10 15

Tyr Leu His His Ala Lys Trp Ser Gln Ala
20 25

<210> 6
<211> 29
<212> PRT
<213> Artificial Sequence

<220>
<223> Fibulin 1 signal peptide

<400> 6

Met Glu Arg Ala Ala Pro Ser Arg Arg Val Pro Leu Pro Leu Leu Leu
1 5 10 15



Leu Gly Gly Leu Ala Leu Leu Ala Ala Gly Val Asp Ala
20 25

<210> 7
<211> 19
<212> PRT
<213> Artificial Sequence

<220>
<223> Vitronectin signal peptide

<400> 7

Met Ala Pro Leu Arg Pro Leu Leu Ile Leu Ala Leu Leu Ala Trp Val
1 5 10 15

Ala Leu Ala

<210> 8
<211> 18
<212> PRT
<213> Artificial Sequence

<220>
<223> Complement Factor H signal peptide

<400> 8

Met Arg Leu Leu Ala Lys Ile Ile Cys Leu Met Leu Trp Ala Ile Cys
1 5 10 15

Val Ala

<210> 9
<211> 19
<212> PRT
<213> Artificial Sequence

<220>
<223> Opticin signal peptide

<400> 9

Met Arg Leu Leu Ala Phe Leu Ser Leu Leu Ala Leu Val Leu Gln Glu
1 5 10 15



Thr Gly Thr

<210> 10
<211> 728
<212> DNA
<213> Artificial Sequence

<220>
<223> Bevacizumab cDNA Light chain

<400> 10
gctagcgcca ccatgggctg gtcctgcatc atcctgttcc tggtggccac cgccaccggc 60

gtgcactccg acatccagat gacccagtcc ccctcctccc tgtccgcctc cgtgggcgac 120

cgggtgacca tcacctgctc cgcctcccag gacatctcca actacctgaa ctggtaccag 180

cagaagcccg gcaaggcccc caaggtgctg atctacttca cctcctccct gcactccggc 240

gtgccctccc ggttctccgg ctccggctcc ggcaccgact tcaccctgac catctcctcc 300

ctgcagcccg aggacttcgc cacctactac tgccagcagt actccaccgt gccctggacc 360

ttcggccagg gcaccaaggt ggagatcaag cggaccgtgg ccgccccctc cgtgttcatc 420

ttccccccct ccgacgagca gctgaagtcc ggcaccgcct ccgtggtgtg cctgctgaac 480

aacttctacc cccgggaggc caaggtgcag tggaaggtgg acaacgccct gcagtccggc 540

aactcccagg agtccgtgac cgagcaggac tccaaggact ccacctactc cctgtcctcc 600

accctgaccc tgtccaaggc cgactacgag aagcacaagg tgtacgcctg cgaggtgacc 660

caccagggcc tgtcctcccc cgtgaccaag tccttcaacc ggggcgagtg ctgagcggcc 720

gcctcgag 728

<210> 11
<211> 1440
<212> DNA
<213> Artificial Sequence

<220>
<223> Bevacizumab cDNA heavy chain

<400> 11
gctagcgcca ccatgggctg gtcctgcatc atcctgttcc tggtggccac cgccaccggc 60

gtgcactccg aggtgcagct ggtggagtcc ggcggcggcc tggtgcagcc cggcggctcc 120



ctgcggctgt cctgcgccgc ctccggctac accttcacca actacggcat gaactgggtg 180

cggcaggccc ccggcaaggg cctggagtgg gtgggctgga tcaacaccta caccggcgag 240

cccacctacg ccgccgactt caagcggcgg ttcaccttct ccctggacac ctccaagtcc 300

accgcctacc tgcagatgaa ctccctgcgg gccgaggaca ccgccgtgta ctactgcgcc 360

aagtaccccc actactacgg ctcctcccac tggtacttcg acgtgtgggg ccagggcacc 420

ctggtgaccg tgtcctccgc ctccaccaag ggcccctccg tgttccccct ggccccctcc 480

tccaagtcca cctccggcgg caccgccgcc ctgggctgcc tggtgaagga ctacttcccc 540

gagcccgtga ccgtgtcctg gaactccggc gccctgacct ccggcgtgca caccttcccc 600

gccgtgctgc agtcctccgg cctgtactcc ctgtcctccg tggtgaccgt gccctcctcc 660

tccctgggca cccagaccta catctgcaac gtgaaccaca agccctccaa caccaaggtg 720

gacaagaagg tggagcccaa gtcctgcgac aagacccaca cctgcccccc ctgccccgcc 780

cccgagctgc tgggcggccc ctccgtgttc ctgttccccc ccaagcccaa ggacaccctg 840

atgatctccc ggacccccga ggtgacctgc gtggtggtgg acgtgtccca cgaggacccc 900

gaggtgaagt tcaactggta cgtggacggc gtggaggtgc acaacgccaa gaccaagccc 960

cgggaggagc agtacaactc cacctaccgg gtggtgtccg tgctgaccgt gctgcaccag 1020

gactggctga acggcaagga gtacaagtgc aaggtgtcca acaaggccct gcccgccccc 1080

atcgagaaga ccatctccaa ggccaagggc cagccccggg agccccaggt gtacaccctg 1140

cccccctccc gggaggagat gaccaagaac caggtgtccc tgacctgcct ggtgaagggc 1200

ttctacccct ccgacatcgc cgtggagtgg gagtccaacg gccagcccga gaacaactac 1260

aagaccaccc cccccgtgct ggactccgac ggctccttct tcctgtactc caagctgacc 1320

gtggacaagt cccggtggca gcagggcaac gtgttctcct gctccgtgat gcacgaggcc 1380

ctgcacaacc actacaccca gaagtccctg tccctgtccc ccggcaagtg agcggccgcc 1440

<210> 12
<211> 733
<212> DNA
<213> Artificial Sequence

<220>
<223> Ranibizumab cDNA (Light chain comprising a signal sequence)



<400> 12
gagctccatg gagtttttca aaaagacggc acttgccgca ctggttatgg gttttagtgg 60

tgcagcattg gccgatatcc agctgaccca gagcccgagc agcctgagcg caagcgttgg 120

tgatcgtgtt accattacct gtagcgcaag ccaggatatt agcaattatc tgaattggta 180

tcagcagaaa ccgggtaaag caccgaaagt tctgatttat tttaccagca gcctgcatag 240

cggtgttccg agccgtttta gcggtagcgg tagtggcacc gattttaccc tgaccattag 300

cagcctgcag ccggaagatt ttgcaaccta ttattgtcag cagtatagca ccgttccgtg 360

gacctttggt cagggcacca aagttgaaat taaacgtacc gttgcagcac cgagcgtttt 420

tatttttccg cctagtgatg aacagctgaa aagcggcacc gcaagcgttg tttgtctgct 480

gaataatttt tatccgcgtg aagcaaaagt gcagtggaaa gttgataatg cactgcagag 540

cggtaatagc caagaaagcg ttaccgaaca ggatagcaaa gatagcacct atagcctgag 600

cagcaccctg accctgagca aagcagatta tgaaaaacac aaagtgtatg cctgcgaagt 660

tacccatcag ggtctgagca gtccggttac caaaagtttt aatcgtggcg aatgctaata 720

gaagcttggt acc 733

<210> 13
<211> 779
<212> DNA
<213> Artificial Sequence

<220>
<223> Ranibizumab cDNA (Heavy chain comprising a signal sequence)

<400> 13
gagctcatat gaaatacctg ctgccgaccg ctgctgctgg tctgctgctc ctcgctgccc 60

agccggcgat ggccgaagtt cagctggttg aaagcggtgg tggtctggtt cagcctggtg 120

gtagcctgcg tctgagctgt gcagcaagcg gttatgattt tacccattat ggtatgaatt 180

gggttcgtca ggcaccgggt aaaggtctgg aatgggttgg ttggattaat acctataccg 240

gtgaaccgac ctatgcagca gattttaaac gtcgttttac ctttagcctg gataccagca 300

aaagcaccgc atatctgcag atgaatagcc tgcgtgcaga agataccgca gtttattatt 360

gtgccaaata tccgtattac tatggcacca gccactggta tttcgatgtt tggggtcagg 420

gcaccctggt taccgttagc agcgcaagca ccaaaggtcc gagcgttttt ccgctggcac 480

cgagcagcaa aagtaccagc ggtggcacag cagcactggg ttgtctggtt aaagattatt 540



ttccggaacc ggttaccgtg agctggaata gcggtgcact gaccagcggt gttcatacct 600

ttccggcagt tctgcagagc agcggtctgt atagcctgag cagcgttgtt accgttccga 660

gcagcagcct gggcacccag acctatattt gtaatgttaa tcataaaccg agcaatacca 720

aagtggataa aaaagttgag ccgaaaagct gcgataaaac ccatctgtaa tagggtacc 779

<210> 14
<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> Bevacizumab and Ranibizumab Light Chain CDR1

<400> 14

Ser Ala Ser Gln Asp Ile Ser Asn Tyr Leu Asn
1 5 10

<210> 15
<211> 7
<212> PRT
<213> Artificial Sequence

<220>
<223> Bevacizumab and Ranibizumab Light Chain CDR2

<400> 15

Phe Thr Ser Ser Leu His Ser
1 5

<210> 16
<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> Bevacizumab and Ranibizumab Light Chain CDR3

<400> 16

Gln Gln Tyr Ser Thr Val Pro Trp Thr
1 5

<210> 17
<211> 10



<212> PRT
<213> Artificial Sequence

<220>
<223> Bevacizumab Heavy Chain CDR1

<400> 17

Gly Tyr Thr Phe Thr Asn Tyr Gly Met Asn
1 5 10

<210> 18
<211> 17
<212> PRT
<213> Artificial Sequence

<220>
<223> Bevacizumab Heavy Chain CDR2

<400> 18

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Ala Asp Phe Lys
1 5 10 15

Arg

<210> 19
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> Bevacizumab Heavy Chain CDR3

<400> 19

Tyr Pro His Tyr Tyr Gly Ser Ser His Trp Tyr Phe Asp Val
1 5 10

<210> 20
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> Ranibizumab Heavy Chain CDR1

<400> 20



Gly Tyr Asp Phe Thr His Tyr Gly Met Asn
1 5 10

<210> 21
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> Ranibizumab Heavy Chain CDR3

<400> 21

Tyr Pro Tyr Tyr Tyr Gly Thr Ser His Trp Tyr Phe Asp Val
1 5 10

<210> 22
<211> 18
<212> PRT
<213> Artificial Sequence

<220>
<223> Albumin signal peptide

<400> 22

Met Lys Trp Val Thr Phe Ile Ser Leu Leu Phe Leu Phe Ser Ser Ala
1 5 10 15

Tyr Ser

<210> 23
<211> 18
<212> PRT
<213> Artificial Sequence

<220>
<223> Chymotrypsinogen signal peptide

<400> 23

Met Ala Phe Leu Trp Leu Leu Ser Cys Trp Ala Leu Leu Gly Thr Thr
1 5 10 15

Phe Gly



<210> 24
<211> 20
<212> PRT
<213> Artificial Sequence

<220>
<223> Interleukin 2 signal peptide

<400> 24

Met Tyr Arg Met Gln Leu Leu Ser Cys Ile Ala Leu Ile Leu Ala Leu
1 5 10 15

Val Thr Asn Ser
20

<210> 25
<211> 15
<212> PRT
<213> Artificial Sequence

<220>
<223> Trypsinogen 2 signal peptide

<400> 25

Met Asn Leu Leu Leu Ile Leu Thr Phe Val Ala Ala Ala Val Ala
1 5 10 15

<210> 26
<211> 19
<212> PRT
<213> Artificial Sequence

<220>
<223> F2A site

<400> 26

Leu Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn
1 5 10 15

Pro Gly Pro

<210> 27
<211> 21
<212> PRT
<213> Artificial Sequence



<220>
<223> Linker T2A

<400> 27

Gly Ser Gly Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu
1 5 10 15

Glu Asn Pro Gly Pro
20

<210> 28
<211> 22
<212> PRT
<213> Artificial Sequence

<220>
<223> Linker P2A

<400> 28

Gly Ser Gly Ala Thr Asn Phe Ser Leu Leu Lys Gln Ala Gly Asp Val
1 5 10 15

Glu Glu Asn Pro Gly Pro
20

<210> 29
<211> 23
<212> PRT
<213> Artificial Sequence

<220>
<223> Linker E2A

<400> 29

Gly Ser Gly Gln Cys Thr Asn Tyr Ala Leu Leu Lys Leu Ala Gly Asp
1 5 10 15

Val Glu Ser Asn Pro Gly Pro
20

<210> 30
<211> 25
<212> PRT
<213> Artificial Sequence



<220>
<223> Linker F2A

<400> 30

Gly Ser Gly Val Lys Gln Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala
1 5 10 15

Gly Asp Val Glu Ser Asn Pro Gly Pro
20 25

<210> 31
<211> 4
<212> PRT
<213> Artificial Sequence

<220>
<223> Furin linker

<400> 31

Arg Lys Arg Arg
1

<210> 32
<211> 4
<212> PRT
<213> Artificial Sequence

<220>
<223> Furin linker

<400> 32

Arg Arg Arg Arg
1

<210> 33
<211> 4
<212> PRT
<213> Artificial Sequence

<220>
<223> Furin linker

<400> 33

Arg Arg Lys Arg
1



<210> 34
<211> 4
<212> PRT
<213> Artificial Sequence

<220>
<223> Furin linker

<400> 34

Arg Lys Lys Arg
1

<210> 35
<211> 4
<212> PRT
<213> Artificial Sequence

<220>
<223> Furin linker

<220>
<221> MISC_FEATURE
<222> (2)..(2)
<223> X = any amino acid

<220>
<221> MISC_FEATURE
<222> (3)..(3)
<223> X = Lys or Arg

<400> 35

Arg Xaa Xaa Arg
1

<210> 36
<211> 4
<212> PRT
<213> Artificial Sequence

<220>
<223> Furin linker

<220>
<221> MISC_FEATURE
<222> (2)..(2)
<223> X = any amino acid

<400> 36



Arg Xaa Lys Arg
1

<210> 37
<211> 4
<212> PRT
<213> Artificial Sequence

<220>
<223> Furin linker

<220>
<221> MISC_FEATURE
<222> (2)..(2)
<223> X = any amino acid

<400> 37

Arg Xaa Arg Arg
1

<210> 38
<211> 215
<212> PRT
<213> Artificial Sequence

<220>
<223> Ranibizumab Fab Amino Acid Sequence light chain

<400> 38

Met Asp Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val
1 5 10 15

Gly Asp Arg Val Thr Ile Thr Cys Ser Ala Ser Gln Asp Ile Ser Asn
20 25 30

Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Val Leu
35 40 45

Ile Tyr Phe Thr Ser Ser Leu His Ser Gly Val Pro Ser Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln
65 70 75 80



Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Thr Val Pro
85 90 95

Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala
100 105 110

Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser
115 120 125

Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu
130 135 140

Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser
145 150 155 160

Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu
165 170 175

Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val
180 185 190

Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys
195 200 205

Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 39
<211> 236
<212> PRT
<213> Artificial Sequence

<220>
<223> Ranibizumab Fab Amino Acid Sequence heavy chain

<400> 39

Met Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Asp Phe Thr His
20 25 30



Tyr Gly Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp
35 40 45

Val Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Ala Asp
50 55 60

Phe Lys Arg Arg Phe Thr Phe Ser Leu Asp Thr Ser Lys Ser Thr Ala
65 70 75 80

Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Lys Tyr Pro Tyr Tyr Tyr Gly Thr Ser His Trp Tyr Phe Asp
100 105 110

Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
115 120 125

Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly
130 135 140

Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro
145 150 155 160

Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr
165 170 175

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val
180 185 190

Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn
195 200 205

Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro
210 215 220

Lys Ser Cys Asp Lys Thr His Leu Arg Lys Arg Arg
225 230 235

<210> 40
<211> 232



<212> PRT
<213> Artificial Sequence

<220>
<223> Ranibizumab Fab Amino Acid Sequence heavy chain

<400> 40

Met Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Asp Phe Thr His
20 25 30

Tyr Gly Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp
35 40 45

Val Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Ala Asp
50 55 60

Phe Lys Arg Arg Phe Thr Phe Ser Leu Asp Thr Ser Lys Ser Thr Ala
65 70 75 80

Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr
85 90 95

Cys Ala Lys Tyr Pro Tyr Tyr Tyr Gly Thr Ser His Trp Tyr Phe Asp
100 105 110

Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
115 120 125

Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly
130 135 140

Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro
145 150 155 160

Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr
165 170 175

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val
180 185 190



Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn
195 200 205

Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro
210 215 220

Lys Ser Cys Asp Lys Thr His Leu
225 230

<210> 41
<211> 736
<212> PRT
<213> Artificial Sequence

<220>
<223> AAV1

<400> 41

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Asn Leu Ser
1 5 10 15

Glu Gly Ile Arg Glu Trp Trp Asp Leu Lys Pro Gly Ala Pro Lys Pro
20 25 30

Lys Ala Asn Gln Gln Lys Gln Asp Asp Gly Arg Gly Leu Val Leu Pro
35 40 45

Gly Tyr Lys Tyr Leu Gly Pro Phe Asn Gly Leu Asp Lys Gly Glu Pro
50 55 60

Val Asn Ala Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp
65 70 75 80

Gln Gln Leu Lys Ala Gly Asp Asn Pro Tyr Leu Arg Tyr Asn His Ala
85 90 95

Asp Ala Glu Phe Gln Glu Arg Leu Gln Glu Asp Thr Ser Phe Gly Gly
100 105 110

Asn Leu Gly Arg Ala Val Phe Gln Ala Lys Lys Arg Val Leu Glu Pro
115 120 125



Leu Gly Leu Val Glu Glu Gly Ala Lys Thr Ala Pro Gly Lys Lys Arg
130 135 140

Pro Val Glu Gln Ser Pro Gln Glu Pro Asp Ser Ser Ser Gly Ile Gly
145 150 155 160

Lys Thr Gly Gln Gln Pro Ala Lys Lys Arg Leu Asn Phe Gly Gln Thr
165 170 175

Gly Asp Ser Glu Ser Val Pro Asp Pro Gln Pro Leu Gly Glu Pro Pro
180 185 190

Ala Thr Pro Ala Ala Val Gly Pro Thr Thr Met Ala Ser Gly Gly Gly
195 200 205

Ala Pro Met Ala Asp Asn Asn Glu Gly Ala Asp Gly Val Gly Asn Ala
210 215 220

Ser Gly Asn Trp His Cys Asp Ser Thr Trp Leu Gly Asp Arg Val Ile
225 230 235 240

Thr Thr Ser Thr Arg Thr Trp Ala Leu Pro Thr Tyr Asn Asn His Leu
245 250 255

Tyr Lys Gln Ile Ser Ser Ala Ser Thr Gly Ala Ser Asn Asp Asn His
260 265 270

Tyr Phe Gly Tyr Ser Thr Pro Trp Gly Tyr Phe Asp Phe Asn Arg Phe
275 280 285

His Cys His Phe Ser Pro Arg Asp Trp Gln Arg Leu Ile Asn Asn Asn
290 295 300

Trp Gly Phe Arg Pro Lys Arg Leu Asn Phe Lys Leu Phe Asn Ile Gln
305 310 315 320

Val Lys Glu Val Thr Thr Asn Asp Gly Val Thr Thr Ile Ala Asn Asn
325 330 335



Leu Thr Ser Thr Val Gln Val Phe Ser Asp Ser Glu Tyr Gln Leu Pro
340 345 350

Tyr Val Leu Gly Ser Ala His Gln Gly Cys Leu Pro Pro Phe Pro Ala
355 360 365

Asp Val Phe Met Ile Pro Gln Tyr Gly Tyr Leu Thr Leu Asn Asn Gly
370 375 380

Ser Gln Ala Val Gly Arg Ser Ser Phe Tyr Cys Leu Glu Tyr Phe Pro
385 390 395 400

Ser Gln Met Leu Arg Thr Gly Asn Asn Phe Thr Phe Ser Tyr Thr Phe
405 410 415

Glu Glu Val Pro Phe His Ser Ser Tyr Ala His Ser Gln Ser Leu Asp
420 425 430

Arg Leu Met Asn Pro Leu Ile Asp Gln Tyr Leu Tyr Tyr Leu Asn Arg
435 440 445

Thr Gln Asn Gln Ser Gly Ser Ala Gln Asn Lys Asp Leu Leu Phe Ser
450 455 460

Arg Gly Ser Pro Ala Gly Met Ser Val Gln Pro Lys Asn Trp Leu Pro
465 470 475 480

Gly Pro Cys Tyr Arg Gln Gln Arg Val Ser Lys Thr Lys Thr Asp Asn
485 490 495

Asn Asn Ser Asn Phe Thr Trp Thr Gly Ala Ser Lys Tyr Asn Leu Asn
500 505 510

Gly Arg Glu Ser Ile Ile Asn Pro Gly Thr Ala Met Ala Ser His Lys
515 520 525

Asp Asp Glu Asp Lys Phe Phe Pro Met Ser Gly Val Met Ile Phe Gly
530 535 540

Lys Glu Ser Ala Gly Ala Ser Asn Thr Ala Leu Asp Asn Val Met Ile
545 550 555 560



Thr Asp Glu Glu Glu Ile Lys Ala Thr Asn Pro Val Ala Thr Glu Arg
565 570 575

Phe Gly Thr Val Ala Val Asn Phe Gln Ser Ser Ser Thr Asp Pro Ala
580 585 590

Thr Gly Asp Val His Ala Met Gly Ala Leu Pro Gly Met Val Trp Gln
595 600 605

Asp Arg Asp Val Tyr Leu Gln Gly Pro Ile Trp Ala Lys Ile Pro His
610 615 620

Thr Asp Gly His Phe His Pro Ser Pro Leu Met Gly Gly Phe Gly Leu
625 630 635 640

Lys Asn Pro Pro Pro Gln Ile Leu Ile Lys Asn Thr Pro Val Pro Ala
645 650 655

Asn Pro Pro Ala Glu Phe Ser Ala Thr Lys Phe Ala Ser Phe Ile Thr
660 665 670

Gln Tyr Ser Thr Gly Gln Val Ser Val Glu Ile Glu Trp Glu Leu Gln
675 680 685

Lys Glu Asn Ser Lys Arg Trp Asn Pro Glu Val Gln Tyr Thr Ser Asn
690 695 700

Tyr Ala Lys Ser Ala Asn Val Asp Phe Thr Val Asp Asn Asn Gly Leu
705 710 715 720

Tyr Thr Glu Pro Arg Pro Ile Gly Thr Arg Tyr Leu Thr Arg Pro Leu
725 730 735

<210> 42
<211> 735
<212> PRT
<213> Artificial Sequence

<220>
<223> AAV2



<400> 42

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Thr Leu Ser
1 5 10 15

Glu Gly Ile Arg Gln Trp Trp Lys Leu Lys Pro Gly Pro Pro Pro Pro
20 25 30

Lys Pro Ala Glu Arg His Lys Asp Asp Ser Arg Gly Leu Val Leu Pro
35 40 45

Gly Tyr Lys Tyr Leu Gly Pro Phe Asn Gly Leu Asp Lys Gly Glu Pro
50 55 60

Val Asn Glu Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp
65 70 75 80

Arg Gln Leu Asp Ser Gly Asp Asn Pro Tyr Leu Lys Tyr Asn His Ala
85 90 95

Asp Ala Glu Phe Gln Glu Arg Leu Lys Glu Asp Thr Ser Phe Gly Gly
100 105 110

Asn Leu Gly Arg Ala Val Phe Gln Ala Lys Lys Arg Val Leu Glu Pro
115 120 125

Leu Gly Leu Val Glu Glu Pro Val Lys Thr Ala Pro Gly Lys Lys Arg
130 135 140

Pro Val Glu His Ser Pro Val Glu Pro Asp Ser Ser Ser Gly Thr Gly
145 150 155 160

Lys Ala Gly Gln Gln Pro Ala Arg Lys Arg Leu Asn Phe Gly Gln Thr
165 170 175

Gly Asp Ala Asp Ser Val Pro Asp Pro Gln Pro Leu Gly Gln Pro Pro
180 185 190

Ala Ala Pro Ser Gly Leu Gly Thr Asn Thr Met Ala Thr Gly Ser Gly
195 200 205



Ala Pro Met Ala Asp Asn Asn Glu Gly Ala Asp Gly Val Gly Asn Ser
210 215 220

Ser Gly Asn Trp His Cys Asp Ser Thr Trp Met Gly Asp Arg Val Ile
225 230 235 240

Thr Thr Ser Thr Arg Thr Trp Ala Leu Pro Thr Tyr Asn Asn His Leu
245 250 255

Tyr Lys Gln Ile Ser Ser Gln Ser Gly Ala Ser Asn Asp Asn His Tyr
260 265 270

Phe Gly Tyr Ser Thr Pro Trp Gly Tyr Phe Asp Phe Asn Arg Phe His
275 280 285

Cys His Phe Ser Pro Arg Asp Trp Gln Arg Leu Ile Asn Asn Asn Trp
290 295 300

Gly Phe Arg Pro Lys Arg Leu Asn Phe Lys Leu Phe Asn Ile Gln Val
305 310 315 320

Lys Glu Val Thr Gln Asn Asp Gly Thr Thr Thr Ile Ala Asn Asn Leu
325 330 335

Thr Ser Thr Val Gln Val Phe Thr Asp Ser Glu Tyr Gln Leu Pro Tyr
340 345 350

Val Leu Gly Ser Ala His Gln Gly Cys Leu Pro Pro Phe Pro Ala Asp
355 360 365

Val Phe Met Val Pro Gln Tyr Gly Tyr Leu Thr Leu Asn Asn Gly Ser
370 375 380

Gln Ala Val Gly Arg Ser Ser Phe Tyr Cys Leu Glu Tyr Phe Pro Ser
385 390 395 400

Gln Met Leu Arg Thr Gly Asn Asn Phe Thr Phe Ser Tyr Thr Phe Glu
405 410 415

Asp Val Pro Phe His Ser Ser Tyr Ala His Ser Gln Ser Leu Asp Arg
420 425 430



Leu Met Asn Pro Leu Ile Asp Gln Tyr Leu Tyr Tyr Leu Ser Arg Thr
435 440 445

Asn Thr Pro Ser Gly Thr Thr Thr Gln Ser Arg Leu Gln Phe Ser Gln
450 455 460

Ala Gly Ala Ser Asp Ile Arg Asp Gln Ser Arg Asn Trp Leu Pro Gly
465 470 475 480

Pro Cys Tyr Arg Gln Gln Arg Val Ser Lys Thr Ser Ala Asp Asn Asn
485 490 495

Asn Ser Glu Tyr Ser Trp Thr Gly Ala Thr Lys Tyr His Leu Asn Gly
500 505 510

Arg Asp Ser Leu Val Asn Pro Gly Pro Ala Met Ala Ser His Lys Asp
515 520 525

Asp Glu Glu Lys Phe Phe Pro Gln Ser Gly Val Leu Ile Phe Gly Lys
530 535 540

Gln Gly Ser Glu Lys Thr Asn Val Asp Ile Glu Lys Val Met Ile Thr
545 550 555 560

Asp Glu Glu Glu Ile Arg Thr Thr Asn Pro Val Ala Thr Glu Gln Tyr
565 570 575

Gly Ser Val Ser Thr Asn Leu Gln Arg Gly Asn Arg Gln Ala Ala Thr
580 585 590

Ala Asp Val Asn Thr Gln Gly Val Leu Pro Gly Met Val Trp Gln Asp
595 600 605

Arg Asp Val Tyr Leu Gln Gly Pro Ile Trp Ala Lys Ile Pro His Thr
610 615 620

Asp Gly His Phe His Pro Ser Pro Leu Met Gly Gly Phe Gly Leu Lys
625 630 635 640



His Pro Pro Pro Gln Ile Leu Ile Lys Asn Thr Pro Val Pro Ala Asn
645 650 655

Pro Ser Thr Thr Phe Ser Ala Ala Lys Phe Ala Ser Phe Ile Thr Gln
660 665 670

Tyr Ser Thr Gly Gln Val Ser Val Glu Ile Glu Trp Glu Leu Gln Lys
675 680 685

Glu Asn Ser Lys Arg Trp Asn Pro Glu Ile Gln Tyr Thr Ser Asn Tyr
690 695 700

Asn Lys Ser Val Asn Val Asp Phe Thr Val Asp Thr Asn Gly Val Tyr
705 710 715 720

Ser Glu Pro Arg Pro Ile Gly Thr Arg Tyr Leu Thr Arg Asn Leu
725 730 735

<210> 43
<211> 736
<212> PRT
<213> Artificial Sequence

<220>
<223> AAV3 3

<400> 43

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Asn Leu Ser
1 5 10 15

Glu Gly Ile Arg Glu Trp Trp Ala Leu Lys Pro Gly Val Pro Gln Pro
20 25 30

Lys Ala Asn Gln Gln His Gln Asp Asn Arg Arg Gly Leu Val Leu Pro
35 40 45

Gly Tyr Lys Tyr Leu Gly Pro Gly Asn Gly Leu Asp Lys Gly Glu Pro
50 55 60

Val Asn Glu Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp
65 70 75 80



Gln Gln Leu Lys Ala Gly Asp Asn Pro Tyr Leu Lys Tyr Asn His Ala
85 90 95

Asp Ala Glu Phe Gln Glu Arg Leu Gln Glu Asp Thr Ser Phe Gly Gly
100 105 110

Asn Leu Gly Arg Ala Val Phe Gln Ala Lys Lys Arg Ile Leu Glu Pro
115 120 125

Leu Gly Leu Val Glu Glu Ala Ala Lys Thr Ala Pro Gly Lys Lys Gly
130 135 140

Ala Val Asp Gln Ser Pro Gln Glu Pro Asp Ser Ser Ser Gly Val Gly
145 150 155 160

Lys Ser Gly Lys Gln Pro Ala Arg Lys Arg Leu Asn Phe Gly Gln Thr
165 170 175

Gly Asp Ser Glu Ser Val Pro Asp Pro Gln Pro Leu Gly Glu Pro Pro
180 185 190

Ala Ala Pro Thr Ser Leu Gly Ser Asn Thr Met Ala Ser Gly Gly Gly
195 200 205

Ala Pro Met Ala Asp Asn Asn Glu Gly Ala Asp Gly Val Gly Asn Ser
210 215 220

Ser Gly Asn Trp His Cys Asp Ser Gln Trp Leu Gly Asp Arg Val Ile
225 230 235 240

Thr Thr Ser Thr Arg Thr Trp Ala Leu Pro Thr Tyr Asn Asn His Leu
245 250 255

Tyr Lys Gln Ile Ser Ser Gln Ser Gly Ala Ser Asn Asp Asn His Tyr
260 265 270

Phe Gly Tyr Ser Thr Pro Trp Gly Tyr Phe Asp Phe Asn Arg Phe His
275 280 285

Cys His Phe Ser Pro Arg Asp Trp Gln Arg Leu Ile Asn Asn Asn Trp
290 295 300



Gly Phe Arg Pro Lys Lys Leu Ser Phe Lys Leu Phe Asn Ile Gln Val
305 310 315 320

Arg Gly Val Thr Gln Asn Asp Gly Thr Thr Thr Ile Ala Asn Asn Leu
325 330 335

Thr Ser Thr Val Gln Val Phe Thr Asp Ser Glu Tyr Gln Leu Pro Tyr
340 345 350

Val Leu Gly Ser Ala His Gln Gly Cys Leu Pro Pro Phe Pro Ala Asp
355 360 365

Val Phe Met Val Pro Gln Tyr Gly Tyr Leu Thr Leu Asn Asn Gly Ser
370 375 380

Gln Ala Val Gly Arg Ser Ser Phe Tyr Cys Leu Glu Tyr Phe Pro Ser
385 390 395 400

Gln Met Leu Arg Thr Gly Asn Asn Phe Gln Phe Ser Tyr Thr Phe Glu
405 410 415

Asp Val Pro Phe His Ser Ser Tyr Ala His Ser Gln Ser Leu Asp Arg
420 425 430

Leu Met Asn Pro Leu Ile Asp Gln Tyr Leu Tyr Tyr Leu Asn Arg Thr
435 440 445

Gln Gly Thr Thr Ser Gly Thr Thr Asn Gln Ser Arg Leu Leu Phe Ser
450 455 460

Gln Ala Gly Pro Gln Ser Met Ser Leu Gln Ala Arg Asn Trp Leu Pro
465 470 475 480

Gly Pro Cys Tyr Arg Gln Gln Arg Leu Ser Lys Thr Ala Asn Asp Asn
485 490 495

Asn Asn Ser Asn Phe Pro Trp Thr Ala Ala Ser Lys Tyr His Leu Asn
500 505 510



Gly Arg Asp Ser Leu Val Asn Pro Gly Pro Ala Met Ala Ser His Lys
515 520 525

Asp Asp Glu Glu Lys Phe Phe Pro Met His Gly Asn Leu Ile Phe Gly
530 535 540

Lys Glu Gly Thr Thr Ala Ser Asn Ala Glu Leu Asp Asn Val Met Ile
545 550 555 560

Thr Asp Glu Glu Glu Ile Arg Thr Thr Asn Pro Val Ala Thr Glu Gln
565 570 575

Tyr Gly Thr Val Ala Asn Asn Leu Gln Ser Ser Asn Thr Ala Pro Thr
580 585 590

Thr Gly Thr Val Asn His Gln Gly Ala Leu Pro Gly Met Val Trp Gln
595 600 605

Asp Arg Asp Val Tyr Leu Gln Gly Pro Ile Trp Ala Lys Ile Pro His
610 615 620

Thr Asp Gly His Phe His Pro Ser Pro Leu Met Gly Gly Phe Gly Leu
625 630 635 640

Lys His Pro Pro Pro Gln Ile Met Ile Lys Asn Thr Pro Val Pro Ala
645 650 655

Asn Pro Pro Thr Thr Phe Ser Pro Ala Lys Phe Ala Ser Phe Ile Thr
660 665 670

Gln Tyr Ser Thr Gly Gln Val Ser Val Glu Ile Glu Trp Glu Leu Gln
675 680 685

Lys Glu Asn Ser Lys Arg Trp Asn Pro Glu Ile Gln Tyr Thr Ser Asn
690 695 700

Tyr Asn Lys Ser Val Asn Val Asp Phe Thr Val Asp Thr Asn Gly Val
705 710 715 720

Tyr Ser Glu Pro Arg Pro Ile Gly Thr Arg Tyr Leu Thr Arg Asn Leu
725 730 735



<210> 44
<211> 734
<212> PRT
<213> Artificial Sequence

<220>
<223> AAV4 4

<400> 44

Met Thr Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Asn Leu Ser Glu
1 5 10 15

Gly Val Arg Glu Trp Trp Ala Leu Gln Pro Gly Ala Pro Lys Pro Lys
20 25 30

Ala Asn Gln Gln His Gln Asp Asn Ala Arg Gly Leu Val Leu Pro Gly
35 40 45

Tyr Lys Tyr Leu Gly Pro Gly Asn Gly Leu Asp Lys Gly Glu Pro Val
50 55 60

Asn Ala Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp Gln
65 70 75 80

Gln Leu Lys Ala Gly Asp Asn Pro Tyr Leu Lys Tyr Asn His Ala Asp
85 90 95

Ala Glu Phe Gln Gln Arg Leu Gln Gly Asp Thr Ser Phe Gly Gly Asn
100 105 110

Leu Gly Arg Ala Val Phe Gln Ala Lys Lys Arg Val Leu Glu Pro Leu
115 120 125

Gly Leu Val Glu Gln Ala Gly Glu Thr Ala Pro Gly Lys Lys Arg Pro
130 135 140

Leu Ile Glu Ser Pro Gln Gln Pro Asp Ser Ser Thr Gly Ile Gly Lys
145 150 155 160

Lys Gly Lys Gln Pro Ala Lys Lys Lys Leu Val Phe Glu Asp Glu Thr
165 170 175



Gly Ala Gly Asp Gly Pro Pro Glu Gly Ser Thr Ser Gly Ala Met Ser
180 185 190

Asp Asp Ser Glu Met Arg Ala Ala Ala Gly Gly Ala Ala Val Glu Gly
195 200 205

Gly Gln Gly Ala Asp Gly Val Gly Asn Ala Ser Gly Asp Trp His Cys
210 215 220

Asp Ser Thr Trp Ser Glu Gly His Val Thr Thr Thr Ser Thr Arg Thr
225 230 235 240

Trp Val Leu Pro Thr Tyr Asn Asn His Leu Tyr Lys Arg Leu Gly Glu
245 250 255

Ser Leu Gln Ser Asn Thr Tyr Asn Gly Phe Ser Thr Pro Trp Gly Tyr
260 265 270

Phe Asp Phe Asn Arg Phe His Cys His Phe Ser Pro Arg Asp Trp Gln
275 280 285

Arg Leu Ile Asn Asn Asn Trp Gly Met Arg Pro Lys Ala Met Arg Val
290 295 300

Lys Ile Phe Asn Ile Gln Val Lys Glu Val Thr Thr Ser Asn Gly Glu
305 310 315 320

Thr Thr Val Ala Asn Asn Leu Thr Ser Thr Val Gln Ile Phe Ala Asp
325 330 335

Ser Ser Tyr Glu Leu Pro Tyr Val Met Asp Ala Gly Gln Glu Gly Ser
340 345 350

Leu Pro Pro Phe Pro Asn Asp Val Phe Met Val Pro Gln Tyr Gly Tyr
355 360 365

Cys Gly Leu Val Thr Gly Asn Thr Ser Gln Gln Gln Thr Asp Arg Asn
370 375 380



Ala Phe Tyr Cys Leu Glu Tyr Phe Pro Ser Gln Met Leu Arg Thr Gly
385 390 395 400

Asn Asn Phe Glu Ile Thr Tyr Ser Phe Glu Lys Val Pro Phe His Ser
405 410 415

Met Tyr Ala His Ser Gln Ser Leu Asp Arg Leu Met Asn Pro Leu Ile
420 425 430

Asp Gln Tyr Leu Trp Gly Leu Gln Ser Thr Thr Thr Gly Thr Thr Leu
435 440 445

Asn Ala Gly Thr Ala Thr Thr Asn Phe Thr Lys Leu Arg Pro Thr Asn
450 455 460

Phe Ser Asn Phe Lys Lys Asn Trp Leu Pro Gly Pro Ser Ile Lys Gln
465 470 475 480

Gln Gly Phe Ser Lys Thr Ala Asn Gln Asn Tyr Lys Ile Pro Ala Thr
485 490 495

Gly Ser Asp Ser Leu Ile Lys Tyr Glu Thr His Ser Thr Leu Asp Gly
500 505 510

Arg Trp Ser Ala Leu Thr Pro Gly Pro Pro Met Ala Thr Ala Gly Pro
515 520 525

Ala Asp Ser Lys Phe Ser Asn Ser Gln Leu Ile Phe Ala Gly Pro Lys
530 535 540

Gln Asn Gly Asn Thr Ala Thr Val Pro Gly Thr Leu Ile Phe Thr Ser
545 550 555 560

Glu Glu Glu Leu Ala Ala Thr Asn Ala Thr Asp Thr Asp Met Trp Gly
565 570 575

Asn Leu Pro Gly Gly Asp Gln Ser Asn Ser Asn Leu Pro Thr Val Asp
580 585 590

Arg Leu Thr Ala Leu Gly Ala Val Pro Gly Met Val Trp Gln Asn Arg
595 600 605



Asp Ile Tyr Tyr Gln Gly Pro Ile Trp Ala Lys Ile Pro His Thr Asp
610 615 620

Gly His Phe His Pro Ser Pro Leu Ile Gly Gly Phe Gly Leu Lys His
625 630 635 640

Pro Pro Pro Gln Ile Phe Ile Lys Asn Thr Pro Val Pro Ala Asn Pro
645 650 655

Ala Thr Thr Phe Ser Ser Thr Pro Val Asn Ser Phe Ile Thr Gln Tyr
660 665 670

Ser Thr Gly Gln Val Ser Val Gln Ile Asp Trp Glu Ile Gln Lys Glu
675 680 685

Arg Ser Lys Arg Trp Asn Pro Glu Val Gln Phe Thr Ser Asn Tyr Gly
690 695 700

Gln Gln Asn Ser Leu Leu Trp Ala Pro Asp Ala Ala Gly Lys Tyr Thr
705 710 715 720

Glu Pro Arg Ala Ile Gly Thr Arg Tyr Leu Thr His His Leu
725 730

<210> 45
<211> 724
<212> PRT
<213> Artificial Sequence

<220>
<223> AAV5

<400> 45

Met Ser Phe Val Asp His Pro Pro Asp Trp Leu Glu Glu Val Gly Glu
1 5 10 15

Gly Leu Arg Glu Phe Leu Gly Leu Glu Ala Gly Pro Pro Lys Pro Lys
20 25 30

Pro Asn Gln Gln His Gln Asp Gln Ala Arg Gly Leu Val Leu Pro Gly
35 40 45



Tyr Asn Tyr Leu Gly Pro Gly Asn Gly Leu Asp Arg Gly Glu Pro Val
50 55 60

Asn Arg Ala Asp Glu Val Ala Arg Glu His Asp Ile Ser Tyr Asn Glu
65 70 75 80

Gln Leu Glu Ala Gly Asp Asn Pro Tyr Leu Lys Tyr Asn His Ala Asp
85 90 95

Ala Glu Phe Gln Glu Lys Leu Ala Asp Asp Thr Ser Phe Gly Gly Asn
100 105 110

Leu Gly Lys Ala Val Phe Gln Ala Lys Lys Arg Val Leu Glu Pro Phe
115 120 125

Gly Leu Val Glu Glu Gly Ala Lys Thr Ala Pro Thr Gly Lys Arg Ile
130 135 140

Asp Asp His Phe Pro Lys Arg Lys Lys Ala Arg Thr Glu Glu Asp Ser
145 150 155 160

Lys Pro Ser Thr Ser Ser Asp Ala Glu Ala Gly Pro Ser Gly Ser Gln
165 170 175

Gln Leu Gln Ile Pro Ala Gln Pro Ala Ser Ser Leu Gly Ala Asp Thr
180 185 190

Met Ser Ala Gly Gly Gly Gly Pro Leu Gly Asp Asn Asn Gln Gly Ala
195 200 205

Asp Gly Val Gly Asn Ala Ser Gly Asp Trp His Cys Asp Ser Thr Trp
210 215 220

Met Gly Asp Arg Val Val Thr Lys Ser Thr Arg Thr Trp Val Leu Pro
225 230 235 240

Ser Tyr Asn Asn His Gln Tyr Arg Glu Ile Lys Ser Gly Ser Val Asp
245 250 255



Gly Ser Asn Ala Asn Ala Tyr Phe Gly Tyr Ser Thr Pro Trp Gly Tyr
260 265 270

Phe Asp Phe Asn Arg Phe His Ser His Trp Ser Pro Arg Asp Trp Gln
275 280 285

Arg Leu Ile Asn Asn Tyr Trp Gly Phe Arg Pro Arg Ser Leu Arg Val
290 295 300

Lys Ile Phe Asn Ile Gln Val Lys Glu Val Thr Val Gln Asp Ser Thr
305 310 315 320

Thr Thr Ile Ala Asn Asn Leu Thr Ser Thr Val Gln Val Phe Thr Asp
325 330 335

Asp Asp Tyr Gln Leu Pro Tyr Val Val Gly Asn Gly Thr Glu Gly Cys
340 345 350

Leu Pro Ala Phe Pro Pro Gln Val Phe Thr Leu Pro Gln Tyr Gly Tyr
355 360 365

Ala Thr Leu Asn Arg Asp Asn Thr Glu Asn Pro Thr Glu Arg Ser Ser
370 375 380

Phe Phe Cys Leu Glu Tyr Phe Pro Ser Lys Met Leu Arg Thr Gly Asn
385 390 395 400

Asn Phe Glu Phe Thr Tyr Asn Phe Glu Glu Val Pro Phe His Ser Ser
405 410 415

Phe Ala Pro Ser Gln Asn Leu Phe Lys Leu Ala Asn Pro Leu Val Asp
420 425 430

Gln Tyr Leu Tyr Arg Phe Val Ser Thr Asn Asn Thr Gly Gly Val Gln
435 440 445

Phe Asn Lys Asn Leu Ala Gly Arg Tyr Ala Asn Thr Tyr Lys Asn Trp
450 455 460

Phe Pro Gly Pro Met Gly Arg Thr Gln Gly Trp Asn Leu Gly Ser Gly
465 470 475 480



Val Asn Arg Ala Ser Val Ser Ala Phe Ala Thr Thr Asn Arg Met Glu
485 490 495

Leu Glu Gly Ala Ser Tyr Gln Val Pro Pro Gln Pro Asn Gly Met Thr
500 505 510

Asn Asn Leu Gln Gly Ser Asn Thr Tyr Ala Leu Glu Asn Thr Met Ile
515 520 525

Phe Asn Ser Gln Pro Ala Asn Pro Gly Thr Thr Ala Thr Tyr Leu Glu
530 535 540

Gly Asn Met Leu Ile Thr Ser Glu Ser Glu Thr Gln Pro Val Asn Arg
545 550 555 560

Val Ala Tyr Asn Val Gly Gly Gln Met Ala Thr Asn Asn Gln Ser Ser
565 570 575

Thr Thr Ala Pro Ala Thr Gly Thr Tyr Asn Leu Gln Glu Ile Val Pro
580 585 590

Gly Ser Val Trp Met Glu Arg Asp Val Tyr Leu Gln Gly Pro Ile Trp
595 600 605

Ala Lys Ile Pro Glu Thr Gly Ala His Phe His Pro Ser Pro Ala Met
610 615 620

Gly Gly Phe Gly Leu Lys His Pro Pro Pro Met Met Leu Ile Lys Asn
625 630 635 640

Thr Pro Val Pro Gly Asn Ile Thr Ser Phe Ser Asp Val Pro Val Ser
645 650 655

Ser Phe Ile Thr Gln Tyr Ser Thr Gly Gln Val Thr Val Glu Met Glu
660 665 670

Trp Glu Leu Lys Lys Glu Asn Ser Lys Arg Trp Asn Pro Glu Ile Gln
675 680 685



Tyr Thr Asn Asn Tyr Asn Asp Pro Gln Phe Val Asp Phe Ala Pro Asp
690 695 700

Ser Thr Gly Glu Tyr Arg Thr Thr Arg Pro Ile Gly Thr Arg Tyr Leu
705 710 715 720

Thr Arg Pro Leu

<210> 46
<211> 736
<212> PRT
<213> Artificial Sequence

<220>
<223> AAV6

<400> 46

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Asn Leu Ser
1 5 10 15

Glu Gly Ile Arg Glu Trp Trp Asp Leu Lys Pro Gly Ala Pro Lys Pro
20 25 30

Lys Ala Asn Gln Gln Lys Gln Asp Asp Gly Arg Gly Leu Val Leu Pro
35 40 45

Gly Tyr Lys Tyr Leu Gly Pro Phe Asn Gly Leu Asp Lys Gly Glu Pro
50 55 60

Val Asn Ala Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp
65 70 75 80

Gln Gln Leu Lys Ala Gly Asp Asn Pro Tyr Leu Arg Tyr Asn His Ala
85 90 95

Asp Ala Glu Phe Gln Glu Arg Leu Gln Glu Asp Thr Ser Phe Gly Gly
100 105 110

Asn Leu Gly Arg Ala Val Phe Gln Ala Lys Lys Arg Val Leu Glu Pro
115 120 125



Phe Gly Leu Val Glu Glu Gly Ala Lys Thr Ala Pro Gly Lys Lys Arg
130 135 140

Pro Val Glu Gln Ser Pro Gln Glu Pro Asp Ser Ser Ser Gly Ile Gly
145 150 155 160

Lys Thr Gly Gln Gln Pro Ala Lys Lys Arg Leu Asn Phe Gly Gln Thr
165 170 175

Gly Asp Ser Glu Ser Val Pro Asp Pro Gln Pro Leu Gly Glu Pro Pro
180 185 190

Ala Thr Pro Ala Ala Val Gly Pro Thr Thr Met Ala Ser Gly Gly Gly
195 200 205

Ala Pro Met Ala Asp Asn Asn Glu Gly Ala Asp Gly Val Gly Asn Ala
210 215 220

Ser Gly Asn Trp His Cys Asp Ser Thr Trp Leu Gly Asp Arg Val Ile
225 230 235 240

Thr Thr Ser Thr Arg Thr Trp Ala Leu Pro Thr Tyr Asn Asn His Leu
245 250 255

Tyr Lys Gln Ile Ser Ser Ala Ser Thr Gly Ala Ser Asn Asp Asn His
260 265 270

Tyr Phe Gly Tyr Ser Thr Pro Trp Gly Tyr Phe Asp Phe Asn Arg Phe
275 280 285

His Cys His Phe Ser Pro Arg Asp Trp Gln Arg Leu Ile Asn Asn Asn
290 295 300

Trp Gly Phe Arg Pro Lys Arg Leu Asn Phe Lys Leu Phe Asn Ile Gln
305 310 315 320

Val Lys Glu Val Thr Thr Asn Asp Gly Val Thr Thr Ile Ala Asn Asn
325 330 335

Leu Thr Ser Thr Val Gln Val Phe Ser Asp Ser Glu Tyr Gln Leu Pro
340 345 350



Tyr Val Leu Gly Ser Ala His Gln Gly Cys Leu Pro Pro Phe Pro Ala
355 360 365

Asp Val Phe Met Ile Pro Gln Tyr Gly Tyr Leu Thr Leu Asn Asn Gly
370 375 380

Ser Gln Ala Val Gly Arg Ser Ser Phe Tyr Cys Leu Glu Tyr Phe Pro
385 390 395 400

Ser Gln Met Leu Arg Thr Gly Asn Asn Phe Thr Phe Ser Tyr Thr Phe
405 410 415

Glu Asp Val Pro Phe His Ser Ser Tyr Ala His Ser Gln Ser Leu Asp
420 425 430

Arg Leu Met Asn Pro Leu Ile Asp Gln Tyr Leu Tyr Tyr Leu Asn Arg
435 440 445

Thr Gln Asn Gln Ser Gly Ser Ala Gln Asn Lys Asp Leu Leu Phe Ser
450 455 460

Arg Gly Ser Pro Ala Gly Met Ser Val Gln Pro Lys Asn Trp Leu Pro
465 470 475 480

Gly Pro Cys Tyr Arg Gln Gln Arg Val Ser Lys Thr Lys Thr Asp Asn
485 490 495

Asn Asn Ser Asn Phe Thr Trp Thr Gly Ala Ser Lys Tyr Asn Leu Asn
500 505 510

Gly Arg Glu Ser Ile Ile Asn Pro Gly Thr Ala Met Ala Ser His Lys
515 520 525

Asp Asp Lys Asp Lys Phe Phe Pro Met Ser Gly Val Met Ile Phe Gly
530 535 540

Lys Glu Ser Ala Gly Ala Ser Asn Thr Ala Leu Asp Asn Val Met Ile
545 550 555 560



Thr Asp Glu Glu Glu Ile Lys Ala Thr Asn Pro Val Ala Thr Glu Arg
565 570 575

Phe Gly Thr Val Ala Val Asn Leu Gln Ser Ser Ser Thr Asp Pro Ala
580 585 590

Thr Gly Asp Val His Val Met Gly Ala Leu Pro Gly Met Val Trp Gln
595 600 605

Asp Arg Asp Val Tyr Leu Gln Gly Pro Ile Trp Ala Lys Ile Pro His
610 615 620

Thr Asp Gly His Phe His Pro Ser Pro Leu Met Gly Gly Phe Gly Leu
625 630 635 640

Lys His Pro Pro Pro Gln Ile Leu Ile Lys Asn Thr Pro Val Pro Ala
645 650 655

Asn Pro Pro Ala Glu Phe Ser Ala Thr Lys Phe Ala Ser Phe Ile Thr
660 665 670

Gln Tyr Ser Thr Gly Gln Val Ser Val Glu Ile Glu Trp Glu Leu Gln
675 680 685

Lys Glu Asn Ser Lys Arg Trp Asn Pro Glu Val Gln Tyr Thr Ser Asn
690 695 700

Tyr Ala Lys Ser Ala Asn Val Asp Phe Thr Val Asp Asn Asn Gly Leu
705 710 715 720

Tyr Thr Glu Pro Arg Pro Ile Gly Thr Arg Tyr Leu Thr Arg Pro Leu
725 730 735

<210> 47
<211> 737
<212> PRT
<213> Artificial Sequence

<220>
<223> AAV7

<400> 47



Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Asn Leu Ser
1 5 10 15

Glu Gly Ile Arg Glu Trp Trp Asp Leu Lys Pro Gly Ala Pro Lys Pro
20 25 30

Lys Ala Asn Gln Gln Lys Gln Asp Asn Gly Arg Gly Leu Val Leu Pro
35 40 45

Gly Tyr Lys Tyr Leu Gly Pro Phe Asn Gly Leu Asp Lys Gly Glu Pro
50 55 60

Val Asn Ala Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp
65 70 75 80

Gln Gln Leu Lys Ala Gly Asp Asn Pro Tyr Leu Arg Tyr Asn His Ala
85 90 95

Asp Ala Glu Phe Gln Glu Arg Leu Gln Glu Asp Thr Ser Phe Gly Gly
100 105 110

Asn Leu Gly Arg Ala Val Phe Gln Ala Lys Lys Arg Val Leu Glu Pro
115 120 125

Leu Gly Leu Val Glu Glu Gly Ala Lys Thr Ala Pro Ala Lys Lys Arg
130 135 140

Pro Val Glu Pro Ser Pro Gln Arg Ser Pro Asp Ser Ser Thr Gly Ile
145 150 155 160

Gly Lys Lys Gly Gln Gln Pro Ala Arg Lys Arg Leu Asn Phe Gly Gln
165 170 175

Thr Gly Asp Ser Glu Ser Val Pro Asp Pro Gln Pro Leu Gly Glu Pro
180 185 190

Pro Ala Ala Pro Ser Ser Val Gly Ser Gly Thr Val Ala Ala Gly Gly
195 200 205

Gly Ala Pro Met Ala Asp Asn Asn Glu Gly Ala Asp Gly Val Gly Asn
210 215 220



Ala Ser Gly Asn Trp His Cys Asp Ser Thr Trp Leu Gly Asp Arg Val
225 230 235 240

Ile Thr Thr Ser Thr Arg Thr Trp Ala Leu Pro Thr Tyr Asn Asn His
245 250 255

Leu Tyr Lys Gln Ile Ser Ser Glu Thr Ala Gly Ser Thr Asn Asp Asn
260 265 270

Thr Tyr Phe Gly Tyr Ser Thr Pro Trp Gly Tyr Phe Asp Phe Asn Arg
275 280 285

Phe His Cys His Phe Ser Pro Arg Asp Trp Gln Arg Leu Ile Asn Asn
290 295 300

Asn Trp Gly Phe Arg Pro Lys Lys Leu Arg Phe Lys Leu Phe Asn Ile
305 310 315 320

Gln Val Lys Glu Val Thr Thr Asn Asp Gly Val Thr Thr Ile Ala Asn
325 330 335

Asn Leu Thr Ser Thr Ile Gln Val Phe Ser Asp Ser Glu Tyr Gln Leu
340 345 350

Pro Tyr Val Leu Gly Ser Ala His Gln Gly Cys Leu Pro Pro Phe Pro
355 360 365

Ala Asp Val Phe Met Ile Pro Gln Tyr Gly Tyr Leu Thr Leu Asn Asn
370 375 380

Gly Ser Gln Ser Val Gly Arg Ser Ser Phe Tyr Cys Leu Glu Tyr Phe
385 390 395 400

Pro Ser Gln Met Leu Arg Thr Gly Asn Asn Phe Glu Phe Ser Tyr Ser
405 410 415

Phe Glu Asp Val Pro Phe His Ser Ser Tyr Ala His Ser Gln Ser Leu
420 425 430



Asp Arg Leu Met Asn Pro Leu Ile Asp Gln Tyr Leu Tyr Tyr Leu Ala
435 440 445

Arg Thr Gln Ser Asn Pro Gly Gly Thr Ala Gly Asn Arg Glu Leu Gln
450 455 460

Phe Tyr Gln Gly Gly Pro Ser Thr Met Ala Glu Gln Ala Lys Asn Trp
465 470 475 480

Leu Pro Gly Pro Cys Phe Arg Gln Gln Arg Val Ser Lys Thr Leu Asp
485 490 495

Gln Asn Asn Asn Ser Asn Phe Ala Trp Thr Gly Ala Thr Lys Tyr His
500 505 510

Leu Asn Gly Arg Asn Ser Leu Val Asn Pro Gly Val Ala Met Ala Thr
515 520 525

His Lys Asp Asp Glu Asp Arg Phe Phe Pro Ser Ser Gly Val Leu Ile
530 535 540

Phe Gly Lys Thr Gly Ala Thr Asn Lys Thr Thr Leu Glu Asn Val Leu
545 550 555 560

Met Thr Asn Glu Glu Glu Ile Arg Pro Thr Asn Pro Val Ala Thr Glu
565 570 575

Glu Tyr Gly Ile Val Ser Ser Asn Leu Gln Ala Ala Asn Thr Ala Ala
580 585 590

Gln Thr Gln Val Val Asn Asn Gln Gly Ala Leu Pro Gly Met Val Trp
595 600 605

Gln Asn Arg Asp Val Tyr Leu Gln Gly Pro Ile Trp Ala Lys Ile Pro
610 615 620

His Thr Asp Gly Asn Phe His Pro Ser Pro Leu Met Gly Gly Phe Gly
625 630 635 640

Leu Lys His Pro Pro Pro Gln Ile Leu Ile Lys Asn Thr Pro Val Pro
645 650 655



Ala Asn Pro Pro Glu Val Phe Thr Pro Ala Lys Phe Ala Ser Phe Ile
660 665 670

Thr Gln Tyr Ser Thr Gly Gln Val Ser Val Glu Ile Glu Trp Glu Leu
675 680 685

Gln Lys Glu Asn Ser Lys Arg Trp Asn Pro Glu Ile Gln Tyr Thr Ser
690 695 700

Asn Phe Glu Lys Gln Thr Gly Val Asp Phe Ala Val Asp Ser Gln Gly
705 710 715 720

Val Tyr Ser Glu Pro Arg Pro Ile Gly Thr Arg Tyr Leu Thr Arg Asn
725 730 735

Leu

<210> 48
<211> 738
<212> PRT
<213> Artificial Sequence

<220>
<223> AAV8

<400> 48

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Asn Leu Ser
1 5 10 15

Glu Gly Ile Arg Glu Trp Trp Ala Leu Lys Pro Gly Ala Pro Lys Pro
20 25 30

Lys Ala Asn Gln Gln Lys Gln Asp Asp Gly Arg Gly Leu Val Leu Pro
35 40 45

Gly Tyr Lys Tyr Leu Gly Pro Phe Asn Gly Leu Asp Lys Gly Glu Pro
50 55 60

Val Asn Ala Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp
65 70 75 80



Gln Gln Leu Gln Ala Gly Asp Asn Pro Tyr Leu Arg Tyr Asn His Ala
85 90 95

Asp Ala Glu Phe Gln Glu Arg Leu Gln Glu Asp Thr Ser Phe Gly Gly
100 105 110

Asn Leu Gly Arg Ala Val Phe Gln Ala Lys Lys Arg Val Leu Glu Pro
115 120 125

Leu Gly Leu Val Glu Glu Gly Ala Lys Thr Ala Pro Gly Lys Lys Arg
130 135 140

Pro Val Glu Pro Ser Pro Gln Arg Ser Pro Asp Ser Ser Thr Gly Ile
145 150 155 160

Gly Lys Lys Gly Gln Gln Pro Ala Arg Lys Arg Leu Asn Phe Gly Gln
165 170 175

Thr Gly Asp Ser Glu Ser Val Pro Asp Pro Gln Pro Leu Gly Glu Pro
180 185 190

Pro Ala Ala Pro Ser Gly Val Gly Pro Asn Thr Met Ala Ala Gly Gly
195 200 205

Gly Ala Pro Met Ala Asp Asn Asn Glu Gly Ala Asp Gly Val Gly Ser
210 215 220

Ser Ser Gly Asn Trp His Cys Asp Ser Thr Trp Leu Gly Asp Arg Val
225 230 235 240

Ile Thr Thr Ser Thr Arg Thr Trp Ala Leu Pro Thr Tyr Asn Asn His
245 250 255

Leu Tyr Lys Gln Ile Ser Asn Gly Thr Ser Gly Gly Ala Thr Asn Asp
260 265 270

Asn Thr Tyr Phe Gly Tyr Ser Thr Pro Trp Gly Tyr Phe Asp Phe Asn
275 280 285



Arg Phe His Cys His Phe Ser Pro Arg Asp Trp Gln Arg Leu Ile Asn
290 295 300

Asn Asn Trp Gly Phe Arg Pro Lys Arg Leu Ser Phe Lys Leu Phe Asn
305 310 315 320

Ile Gln Val Lys Glu Val Thr Gln Asn Glu Gly Thr Lys Thr Ile Ala
325 330 335

Asn Asn Leu Thr Ser Thr Ile Gln Val Phe Thr Asp Ser Glu Tyr Gln
340 345 350

Leu Pro Tyr Val Leu Gly Ser Ala His Gln Gly Cys Leu Pro Pro Phe
355 360 365

Pro Ala Asp Val Phe Met Ile Pro Gln Tyr Gly Tyr Leu Thr Leu Asn
370 375 380

Asn Gly Ser Gln Ala Val Gly Arg Ser Ser Phe Tyr Cys Leu Glu Tyr
385 390 395 400

Phe Pro Ser Gln Met Leu Arg Thr Gly Asn Asn Phe Gln Phe Thr Tyr
405 410 415

Thr Phe Glu Asp Val Pro Phe His Ser Ser Tyr Ala His Ser Gln Ser
420 425 430

Leu Asp Arg Leu Met Asn Pro Leu Ile Asp Gln Tyr Leu Tyr Tyr Leu
435 440 445

Ser Arg Thr Gln Thr Thr Gly Gly Thr Ala Asn Thr Gln Thr Leu Gly
450 455 460

Phe Ser Gln Gly Gly Pro Asn Thr Met Ala Asn Gln Ala Lys Asn Trp
465 470 475 480

Leu Pro Gly Pro Cys Tyr Arg Gln Gln Arg Val Ser Thr Thr Thr Gly
485 490 495

Gln Asn Asn Asn Ser Asn Phe Ala Trp Thr Ala Gly Thr Lys Tyr His
500 505 510



Leu Asn Gly Arg Asn Ser Leu Ala Asn Pro Gly Ile Ala Met Ala Thr
515 520 525

His Lys Asp Asp Glu Glu Arg Phe Phe Pro Ser Asn Gly Ile Leu Ile
530 535 540

Phe Gly Lys Gln Asn Ala Ala Arg Asp Asn Ala Asp Tyr Ser Asp Val
545 550 555 560

Met Leu Thr Ser Glu Glu Glu Ile Lys Thr Thr Asn Pro Val Ala Thr
565 570 575

Glu Glu Tyr Gly Ile Val Ala Asp Asn Leu Gln Gln Gln Asn Thr Ala
580 585 590

Pro Gln Ile Gly Thr Val Asn Ser Gln Gly Ala Leu Pro Gly Met Val
595 600 605

Trp Gln Asn Arg Asp Val Tyr Leu Gln Gly Pro Ile Trp Ala Lys Ile
610 615 620

Pro His Thr Asp Gly Asn Phe His Pro Ser Pro Leu Met Gly Gly Phe
625 630 635 640

Gly Leu Lys His Pro Pro Pro Gln Ile Leu Ile Lys Asn Thr Pro Val
645 650 655

Pro Ala Asp Pro Pro Thr Thr Phe Asn Gln Ser Lys Leu Asn Ser Phe
660 665 670

Ile Thr Gln Tyr Ser Thr Gly Gln Val Ser Val Glu Ile Glu Trp Glu
675 680 685

Leu Gln Lys Glu Asn Ser Lys Arg Trp Asn Pro Glu Ile Gln Tyr Thr
690 695 700

Ser Asn Tyr Tyr Lys Ser Thr Ser Val Asp Phe Ala Val Asn Thr Glu
705 710 715 720



Gly Val Tyr Ser Glu Pro Arg Pro Ile Gly Thr Arg Tyr Leu Thr Arg
725 730 735

Asn Leu

<210> 49
<211> 736
<212> PRT
<213> Artificial Sequence

<220>
<223> hu31

<400> 49

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Thr Leu Ser
1 5 10 15

Glu Gly Ile Arg Gln Trp Trp Lys Leu Lys Pro Gly Pro Pro Pro Pro
20 25 30

Lys Pro Ala Glu Arg His Lys Asp Asp Ser Arg Gly Leu Val Leu Pro
35 40 45

Gly Tyr Lys Tyr Leu Gly Pro Gly Asn Gly Leu Asp Lys Gly Glu Pro
50 55 60

Val Asn Ala Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp
65 70 75 80

Gln Gln Leu Lys Ala Gly Asp Asn Pro Tyr Leu Lys Tyr Asn His Ala
85 90 95

Asp Ala Glu Phe Gln Glu Arg Leu Lys Glu Asp Thr Ser Phe Gly Gly
100 105 110

Asn Leu Gly Arg Ala Val Phe Gln Ala Lys Lys Arg Leu Leu Glu Pro
115 120 125

Leu Gly Leu Val Glu Glu Ala Ala Lys Thr Ala Pro Gly Lys Lys Arg
130 135 140



Pro Val Glu Gln Ser Pro Gln Glu Pro Asp Ser Ser Ala Gly Ile Gly
145 150 155 160

Lys Ser Gly Ser Gln Pro Ala Lys Lys Lys Leu Asn Phe Gly Gln Thr
165 170 175

Gly Asp Thr Glu Ser Val Pro Asp Pro Gln Pro Ile Gly Glu Pro Pro
180 185 190

Ala Ala Pro Ser Gly Val Gly Ser Leu Thr Met Ala Ser Gly Gly Gly
195 200 205

Ala Pro Val Ala Asp Asn Asn Glu Gly Ala Asp Gly Val Gly Ser Ser
210 215 220

Ser Gly Asn Trp His Cys Asp Ser Gln Trp Leu Gly Asp Arg Val Ile
225 230 235 240

Thr Thr Ser Thr Arg Thr Trp Ala Leu Pro Thr Tyr Asn Asn His Leu
245 250 255

Tyr Lys Gln Ile Ser Asn Ser Thr Ser Gly Gly Ser Ser Asn Asp Asn
260 265 270

Ala Tyr Phe Gly Tyr Ser Thr Pro Trp Gly Tyr Phe Asp Phe Asn Arg
275 280 285

Phe His Cys His Phe Ser Pro Arg Asp Trp Gln Arg Leu Ile Asn Asn
290 295 300

Asn Trp Gly Phe Arg Pro Lys Arg Leu Asn Phe Lys Leu Phe Asn Ile
305 310 315 320

Gln Val Lys Glu Val Thr Asp Asn Asn Gly Val Lys Thr Ile Ala Asn
325 330 335

Asn Leu Thr Ser Thr Val Gln Val Phe Thr Asp Ser Asp Tyr Gln Leu
340 345 350

Pro Tyr Val Leu Gly Ser Ala His Glu Gly Cys Leu Pro Pro Phe Pro
355 360 365



Ala Asp Val Phe Met Ile Pro Gln Tyr Gly Tyr Leu Thr Leu Asn Asp
370 375 380

Gly Gly Gln Ala Val Gly Arg Ser Ser Phe Tyr Cys Leu Glu Tyr Phe
385 390 395 400

Pro Ser Gln Met Leu Arg Thr Gly Asn Asn Phe Gln Phe Ser Tyr Glu
405 410 415

Phe Glu Asn Val Pro Phe His Ser Ser Tyr Ala His Ser Gln Ser Leu
420 425 430

Asp Arg Leu Met Asn Pro Leu Ile Asp Gln Tyr Leu Tyr Tyr Leu Ser
435 440 445

Lys Thr Ile Asn Gly Ser Gly Gln Asn Gln Gln Thr Leu Lys Phe Ser
450 455 460

Val Ala Gly Pro Ser Asn Met Ala Val Gln Gly Arg Asn Tyr Ile Pro
465 470 475 480

Gly Pro Ser Tyr Arg Gln Gln Arg Val Ser Thr Thr Val Thr Gln Asn
485 490 495

Asn Asn Ser Glu Phe Ala Trp Pro Gly Ala Ser Ser Trp Ala Leu Asn
500 505 510

Gly Arg Asn Ser Leu Met Asn Pro Gly Pro Ala Met Ala Ser His Lys
515 520 525

Glu Gly Glu Asp Arg Phe Phe Pro Leu Ser Gly Ser Leu Ile Phe Gly
530 535 540

Lys Gln Gly Thr Gly Arg Asp Asn Val Asp Ala Asp Lys Val Met Ile
545 550 555 560

Thr Asn Glu Glu Glu Ile Lys Thr Thr Asn Pro Val Ala Thr Glu Ser
565 570 575



Tyr Gly Gln Val Ala Thr Asn His Gln Ser Ala Gln Ala Gln Ala Gln
580 585 590

Thr Gly Trp Val Gln Asn Gln Gly Ile Leu Pro Gly Met Val Trp Gln
595 600 605

Asp Arg Asp Val Tyr Leu Gln Gly Pro Ile Trp Ala Lys Ile Pro His
610 615 620

Thr Asp Gly Asn Phe His Pro Ser Pro Leu Met Gly Gly Phe Gly Met
625 630 635 640

Lys His Pro Pro Pro Gln Ile Leu Ile Lys Asn Thr Pro Val Pro Ala
645 650 655

Asp Pro Pro Thr Ala Phe Asn Lys Asp Lys Leu Asn Ser Phe Ile Thr
660 665 670

Gln Tyr Ser Thr Gly Gln Val Ser Val Glu Ile Glu Trp Glu Leu Gln
675 680 685

Lys Glu Asn Ser Lys Arg Trp Asn Pro Glu Ile Gln Tyr Thr Ser Asn
690 695 700

Tyr Tyr Lys Ser Asn Asn Val Glu Phe Ala Val Ser Thr Glu Gly Val
705 710 715 720

Tyr Ser Glu Pro Arg Pro Ile Gly Thr Arg Tyr Leu Thr Arg Asn Leu
725 730 735

<210> 50
<211> 736
<212> PRT
<213> Artificial Sequence

<220>
<223> hu32

<400> 50

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Thr Leu Ser
1 5 10 15



Glu Gly Ile Arg Gln Trp Trp Lys Leu Lys Pro Gly Pro Pro Pro Pro
20 25 30

Lys Pro Ala Glu Arg His Lys Asp Asp Ser Arg Gly Leu Val Leu Pro
35 40 45

Gly Tyr Lys Tyr Leu Gly Pro Gly Asn Gly Leu Asp Lys Gly Glu Pro
50 55 60

Val Asn Ala Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp
65 70 75 80

Gln Gln Leu Lys Ala Gly Asp Asn Pro Tyr Leu Lys Tyr Asn His Ala
85 90 95

Asp Ala Glu Phe Gln Glu Arg Leu Lys Glu Asp Thr Ser Phe Gly Gly
100 105 110

Asn Leu Gly Arg Ala Val Phe Gln Ala Lys Lys Arg Leu Leu Glu Pro
115 120 125

Leu Gly Leu Val Glu Glu Ala Ala Lys Thr Ala Pro Gly Lys Lys Arg
130 135 140

Pro Val Glu Gln Ser Pro Gln Glu Pro Asp Ser Ser Ala Gly Ile Gly
145 150 155 160

Lys Ser Gly Ser Gln Pro Ala Lys Lys Lys Leu Asn Phe Gly Gln Thr
165 170 175

Gly Asp Thr Glu Ser Val Pro Asp Pro Gln Pro Ile Gly Glu Pro Pro
180 185 190

Ala Ala Pro Ser Gly Val Gly Ser Leu Thr Met Ala Ser Gly Gly Gly
195 200 205

Ala Pro Val Ala Asp Asn Asn Glu Gly Ala Asp Gly Val Gly Ser Ser
210 215 220

Ser Gly Asn Trp His Cys Asp Ser Gln Trp Leu Gly Asp Arg Val Ile
225 230 235 240



Thr Thr Ser Thr Arg Thr Trp Ala Leu Pro Thr Tyr Asn Asn His Leu
245 250 255

Tyr Lys Gln Ile Ser Asn Ser Thr Ser Gly Gly Ser Ser Asn Asp Asn
260 265 270

Ala Tyr Phe Gly Tyr Ser Thr Pro Trp Gly Tyr Phe Asp Phe Asn Arg
275 280 285

Phe His Cys His Phe Ser Pro Arg Asp Trp Gln Arg Leu Ile Asn Asn
290 295 300

Asn Trp Gly Phe Arg Pro Lys Arg Leu Asn Phe Lys Leu Phe Asn Ile
305 310 315 320

Gln Val Lys Glu Val Thr Asp Asn Asn Gly Val Lys Thr Ile Ala Asn
325 330 335

Asn Leu Thr Ser Thr Val Gln Val Phe Thr Asp Ser Asp Tyr Gln Leu
340 345 350

Pro Tyr Val Leu Gly Ser Ala His Glu Gly Cys Leu Pro Pro Phe Pro
355 360 365

Ala Asp Val Phe Met Ile Pro Gln Tyr Gly Tyr Leu Thr Leu Asn Asp
370 375 380

Gly Ser Gln Ala Val Gly Arg Ser Ser Phe Tyr Cys Leu Glu Tyr Phe
385 390 395 400

Pro Ser Gln Met Leu Arg Thr Gly Asn Asn Phe Gln Phe Ser Tyr Glu
405 410 415

Phe Glu Asn Val Pro Phe His Ser Ser Tyr Ala His Ser Gln Ser Leu
420 425 430

Asp Arg Leu Met Asn Pro Leu Ile Asp Gln Tyr Leu Tyr Tyr Leu Ser
435 440 445



Lys Thr Ile Asn Gly Ser Gly Gln Asn Gln Gln Thr Leu Lys Phe Ser
450 455 460

Val Ala Gly Pro Ser Asn Met Ala Val Gln Gly Arg Asn Tyr Ile Pro
465 470 475 480

Gly Pro Ser Tyr Arg Gln Gln Arg Val Ser Thr Thr Val Thr Gln Asn
485 490 495

Asn Asn Ser Glu Phe Ala Trp Pro Gly Ala Ser Ser Trp Ala Leu Asn
500 505 510

Gly Arg Asn Ser Leu Met Asn Pro Gly Pro Ala Met Ala Ser His Lys
515 520 525

Glu Gly Glu Asp Arg Phe Phe Pro Leu Ser Gly Ser Leu Ile Phe Gly
530 535 540

Lys Gln Gly Thr Gly Arg Asp Asn Val Asp Ala Asp Lys Val Met Ile
545 550 555 560

Thr Asn Glu Glu Glu Ile Lys Thr Thr Asn Pro Val Ala Thr Glu Ser
565 570 575

Tyr Gly Gln Val Ala Thr Asn His Gln Ser Ala Gln Ala Gln Ala Gln
580 585 590

Thr Gly Trp Val Gln Asn Gln Gly Ile Leu Pro Gly Met Val Trp Gln
595 600 605

Asp Arg Asp Val Tyr Leu Gln Gly Pro Ile Trp Ala Lys Ile Pro His
610 615 620

Thr Asp Gly Asn Phe His Pro Ser Pro Leu Met Gly Gly Phe Gly Met
625 630 635 640

Lys His Pro Pro Pro Gln Ile Leu Ile Lys Asn Thr Pro Val Pro Ala
645 650 655

Asp Pro Pro Thr Ala Phe Asn Lys Asp Lys Leu Asn Ser Phe Ile Thr
660 665 670



Gln Tyr Ser Thr Gly Gln Val Ser Val Glu Ile Glu Trp Glu Leu Gln
675 680 685

Lys Glu Asn Ser Lys Arg Trp Asn Pro Glu Ile Gln Tyr Thr Ser Asn
690 695 700

Tyr Tyr Lys Ser Asn Asn Val Glu Phe Ala Val Asn Thr Glu Gly Val
705 710 715 720

Tyr Ser Glu Pro Arg Pro Ile Gly Thr Arg Tyr Leu Thr Arg Asn Leu
725 730 735

<210> 51
<211> 736
<212> PRT
<213> Artificial Sequence

<220>
<223> AAV9

<400> 51

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Asn Leu Ser
1 5 10 15

Glu Gly Ile Arg Glu Trp Trp Ala Leu Lys Pro Gly Ala Pro Gln Pro
20 25 30

Lys Ala Asn Gln Gln His Gln Asp Asn Ala Arg Gly Leu Val Leu Pro
35 40 45

Gly Tyr Lys Tyr Leu Gly Pro Gly Asn Gly Leu Asp Lys Gly Glu Pro
50 55 60

Val Asn Ala Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp
65 70 75 80

Gln Gln Leu Lys Ala Gly Asp Asn Pro Tyr Leu Lys Tyr Asn His Ala
85 90 95

Asp Ala Glu Phe Gln Glu Arg Leu Lys Glu Asp Thr Ser Phe Gly Gly
100 105 110



Asn Leu Gly Arg Ala Val Phe Gln Ala Lys Lys Arg Leu Leu Glu Pro
115 120 125

Leu Gly Leu Val Glu Glu Ala Ala Lys Thr Ala Pro Gly Lys Lys Arg
130 135 140

Pro Val Glu Gln Ser Pro Gln Glu Pro Asp Ser Ser Ala Gly Ile Gly
145 150 155 160

Lys Ser Gly Ala Gln Pro Ala Lys Lys Arg Leu Asn Phe Gly Gln Thr
165 170 175

Gly Asp Thr Glu Ser Val Pro Asp Pro Gln Pro Ile Gly Glu Pro Pro
180 185 190

Ala Ala Pro Ser Gly Val Gly Ser Leu Thr Met Ala Ser Gly Gly Gly
195 200 205

Ala Pro Val Ala Asp Asn Asn Glu Gly Ala Asp Gly Val Gly Ser Ser
210 215 220

Ser Gly Asn Trp His Cys Asp Ser Gln Trp Leu Gly Asp Arg Val Ile
225 230 235 240

Thr Thr Ser Thr Arg Thr Trp Ala Leu Pro Thr Tyr Asn Asn His Leu
245 250 255

Tyr Lys Gln Ile Ser Asn Ser Thr Ser Gly Gly Ser Ser Asn Asp Asn
260 265 270

Ala Tyr Phe Gly Tyr Ser Thr Pro Trp Gly Tyr Phe Asp Phe Asn Arg
275 280 285

Phe His Cys His Phe Ser Pro Arg Asp Trp Gln Arg Leu Ile Asn Asn
290 295 300

Asn Trp Gly Phe Arg Pro Lys Arg Leu Asn Phe Lys Leu Phe Asn Ile
305 310 315 320



Gln Val Lys Glu Val Thr Asp Asn Asn Gly Val Lys Thr Ile Ala Asn
325 330 335

Asn Leu Thr Ser Thr Val Gln Val Phe Thr Asp Ser Asp Tyr Gln Leu
340 345 350

Pro Tyr Val Leu Gly Ser Ala His Glu Gly Cys Leu Pro Pro Phe Pro
355 360 365

Ala Asp Val Phe Met Ile Pro Gln Tyr Gly Tyr Leu Thr Leu Asn Asp
370 375 380

Gly Ser Gln Ala Val Gly Arg Ser Ser Phe Tyr Cys Leu Glu Tyr Phe
385 390 395 400

Pro Ser Gln Met Leu Arg Thr Gly Asn Asn Phe Gln Phe Ser Tyr Glu
405 410 415

Phe Glu Asn Val Pro Phe His Ser Ser Tyr Ala His Ser Gln Ser Leu
420 425 430

Asp Arg Leu Met Asn Pro Leu Ile Asp Gln Tyr Leu Tyr Tyr Leu Ser
435 440 445

Lys Thr Ile Asn Gly Ser Gly Gln Asn Gln Gln Thr Leu Lys Phe Ser
450 455 460

Val Ala Gly Pro Ser Asn Met Ala Val Gln Gly Arg Asn Tyr Ile Pro
465 470 475 480

Gly Pro Ser Tyr Arg Gln Gln Arg Val Ser Thr Thr Val Thr Gln Asn
485 490 495

Asn Asn Ser Glu Phe Ala Trp Pro Gly Ala Ser Ser Trp Ala Leu Asn
500 505 510

Gly Arg Asn Ser Leu Met Asn Pro Gly Pro Ala Met Ala Ser His Lys
515 520 525

Glu Gly Glu Asp Arg Phe Phe Pro Leu Ser Gly Ser Leu Ile Phe Gly
530 535 540



Lys Gln Gly Thr Gly Arg Asp Asn Val Asp Ala Asp Lys Val Met Ile
545 550 555 560

Thr Asn Glu Glu Glu Ile Lys Thr Thr Asn Pro Val Ala Thr Glu Ser
565 570 575

Tyr Gly Gln Val Ala Thr Asn His Gln Ser Ala Gln Ala Gln Ala Gln
580 585 590

Thr Gly Trp Val Gln Asn Gln Gly Ile Leu Pro Gly Met Val Trp Gln
595 600 605

Asp Arg Asp Val Tyr Leu Gln Gly Pro Ile Trp Ala Lys Ile Pro His
610 615 620

Thr Asp Gly Asn Phe His Pro Ser Pro Leu Met Gly Gly Phe Gly Met
625 630 635 640

Lys His Pro Pro Pro Gln Ile Leu Ile Lys Asn Thr Pro Val Pro Ala
645 650 655

Asp Pro Pro Thr Ala Phe Asn Lys Asp Lys Leu Asn Ser Phe Ile Thr
660 665 670

Gln Tyr Ser Thr Gly Gln Val Ser Val Glu Ile Glu Trp Glu Leu Gln
675 680 685

Lys Glu Asn Ser Lys Arg Trp Asn Pro Glu Ile Gln Tyr Thr Ser Asn
690 695 700

Tyr Tyr Lys Ser Asn Asn Val Glu Phe Ala Val Asn Thr Glu Gly Val
705 710 715 720

Tyr Ser Glu Pro Arg Pro Ile Gly Thr Arg Tyr Leu Thr Arg Asn Leu
725 730 735

<210> 52
<211> 191
<212> PRT
<213> Artificial Sequence



<220>
<223> Vascular endothelial growth factor (vegf) Caa44447.1

<400> 52

Met Asn Phe Leu Leu Ser Trp Val His Trp Ser Leu Ala Leu Leu Leu
1 5 10 15

Tyr Leu His His Ala Lys Trp Ser Gln Ala Ala Pro Met Ala Glu Gly
20 25 30

Gly Gly Gln Asn His His Glu Val Val Lys Phe Met Asp Val Tyr Gln
35 40 45

Arg Ser Tyr Cys His Pro Ile Glu Thr Leu Val Asp Ile Phe Gln Glu
50 55 60

Tyr Pro Asp Glu Ile Glu Tyr Ile Phe Lys Pro Ser Cys Val Pro Leu
65 70 75 80

Met Arg Cys Gly Gly Cys Cys Asn Asp Glu Gly Leu Glu Cys Val Pro
85 90 95

Thr Glu Glu Ser Asn Ile Thr Met Gln Ile Met Arg Ile Lys Pro His
100 105 110

Gln Gly Gln His Ile Gly Glu Met Ser Phe Leu Gln His Asn Lys Cys
115 120 125

Glu Cys Arg Pro Lys Lys Asp Arg Ala Arg Gln Glu Asn Pro Cys Gly
130 135 140

Pro Cys Ser Glu Arg Arg Lys His Leu Phe Val Gln Asp Pro Gln Thr
145 150 155 160

Cys Lys Cys Ser Cys Lys Asn Thr Asp Ser Arg Cys Lys Ala Arg Gln
165 170 175

Leu Glu Leu Asn Glu Arg Thr Cys Arg Cys Asp Lys Pro Arg Arg
180 185 190



<210> 53
<211> 306
<212> PRT
<213> Artificial Sequence

<220>
<223> Palmitoyl protein thioesterase 1 (ppt1) Aah08426.1

<400> 53

Met Ala Ser Pro Gly Cys Leu Trp Leu Leu Ala Val Ala Leu Leu Pro
1 5 10 15

Trp Thr Cys Ala Ser Arg Ala Leu Gln His Leu Asp Pro Pro Ala Pro
20 25 30

Leu Pro Leu Val Ile Trp His Gly Met Gly Asp Ser Cys Cys Asn Pro
35 40 45

Leu Ser Met Gly Ala Ile Lys Lys Met Val Glu Lys Lys Ile Pro Gly
50 55 60

Ile Tyr Val Leu Ser Leu Glu Ile Gly Lys Thr Leu Met Glu Asp Val
65 70 75 80

Glu Asn Ser Phe Phe Leu Asn Val Asn Ser Gln Val Thr Thr Val Cys
85 90 95

Gln Ala Leu Ala Lys Asp Pro Lys Leu Gln Gln Gly Tyr Asn Ala Met
100 105 110

Gly Phe Ser Gln Gly Gly Gln Phe Leu Arg Ala Val Ala Gln Arg Cys
115 120 125

Pro Ser Pro Pro Met Ile Asn Leu Ile Ser Val Gly Gly Gln His Gln
130 135 140

Gly Val Phe Gly Leu Pro Arg Cys Pro Gly Glu Ser Ser His Ile Cys
145 150 155 160

Asp Phe Ile Arg Lys Thr Leu Asn Ala Gly Ala Tyr Ser Lys Val Val
165 170 175



Gln Glu Arg Leu Val Gln Ala Glu Tyr Trp His Asp Pro Ile Lys Glu
180 185 190

Asp Val Tyr Arg Asn His Ser Ile Phe Leu Ala Asp Ile Asn Gln Glu
195 200 205

Arg Gly Ile Asn Glu Ser Tyr Lys Lys Asn Leu Met Ala Leu Lys Lys
210 215 220

Phe Val Met Val Lys Phe Leu Asn Asp Ser Ile Val Asp Pro Val Asp
225 230 235 240

Ser Glu Trp Phe Gly Phe Tyr Arg Ser Gly Gln Ala Lys Glu Thr Ile
245 250 255

Pro Leu Gln Glu Thr Ser Leu Tyr Thr Gln Asp Arg Leu Gly Leu Lys
260 265 270

Glu Met Asp Asn Ala Gly Gln Leu Val Phe Leu Ala Thr Glu Gly Asp
275 280 285

His Leu Gln Leu Ser Glu Glu Trp Phe Tyr Ala His Ile Ile Pro Phe
290 295 300

Leu Gly
305

<210> 54
<211> 563
<212> PRT
<213> Artificial Sequence

<220>
<223> Tripeptidyl peptidase 1 (tpp1) Np_000382.3

<400> 54

Met Gly Leu Gln Ala Cys Leu Leu Gly Leu Phe Ala Leu Ile Leu Ser
1 5 10 15

Gly Lys Cys Ser Tyr Ser Pro Glu Pro Asp Gln Arg Arg Thr Leu Pro
20 25 30



Pro Gly Trp Val Ser Leu Gly Arg Ala Asp Pro Glu Glu Glu Leu Ser
35 40 45

Leu Thr Phe Ala Leu Arg Gln Gln Asn Val Glu Arg Leu Ser Glu Leu
50 55 60

Val Gln Ala Val Ser Asp Pro Ser Ser Pro Gln Tyr Gly Lys Tyr Leu
65 70 75 80

Thr Leu Glu Asn Val Ala Asp Leu Val Arg Pro Ser Pro Leu Thr Leu
85 90 95

His Thr Val Gln Lys Trp Leu Leu Ala Ala Gly Ala Gln Lys Cys His
100 105 110

Ser Val Ile Thr Gln Asp Phe Leu Thr Cys Trp Leu Ser Ile Arg Gln
115 120 125

Ala Glu Leu Leu Leu Pro Gly Ala Glu Phe His His Tyr Val Gly Gly
130 135 140

Pro Thr Glu Thr His Val Val Arg Ser Pro His Pro Tyr Gln Leu Pro
145 150 155 160

Gln Ala Leu Ala Pro His Val Asp Phe Val Gly Gly Leu His Arg Phe
165 170 175

Pro Pro Thr Ser Ser Leu Arg Gln Arg Pro Glu Pro Gln Val Thr Gly
180 185 190

Thr Val Gly Leu His Leu Gly Val Thr Pro Ser Val Ile Arg Lys Arg
195 200 205

Tyr Asn Leu Thr Ser Gln Asp Val Gly Ser Gly Thr Ser Asn Asn Ser
210 215 220

Gln Ala Cys Ala Gln Phe Leu Glu Gln Tyr Phe His Asp Ser Asp Leu
225 230 235 240

Ala Gln Phe Met Arg Leu Phe Gly Gly Asn Phe Ala His Gln Ala Ser
245 250 255



Val Ala Arg Val Val Gly Gln Gln Gly Arg Gly Arg Ala Gly Ile Glu
260 265 270

Ala Ser Leu Asp Val Gln Tyr Leu Met Ser Ala Gly Ala Asn Ile Ser
275 280 285

Thr Trp Val Tyr Ser Ser Pro Gly Arg His Glu Gly Gln Glu Pro Phe
290 295 300

Leu Gln Trp Leu Met Leu Leu Ser Asn Glu Ser Ala Leu Pro His Val
305 310 315 320

His Thr Val Ser Tyr Gly Asp Asp Glu Asp Ser Leu Ser Ser Ala Tyr
325 330 335

Ile Gln Arg Val Asn Thr Glu Leu Met Lys Ala Ala Ala Arg Gly Leu
340 345 350

Thr Leu Leu Phe Ala Ser Gly Asp Ser Gly Ala Gly Cys Trp Ser Val
355 360 365

Ser Gly Arg His Gln Phe Arg Pro Thr Phe Pro Ala Ser Ser Pro Tyr
370 375 380

Val Thr Thr Val Gly Gly Thr Ser Phe Gln Glu Pro Phe Leu Ile Thr
385 390 395 400

Asn Glu Ile Val Asp Tyr Ile Ser Gly Gly Gly Phe Ser Asn Val Phe
405 410 415

Pro Arg Pro Ser Tyr Gln Glu Glu Ala Val Thr Lys Phe Leu Ser Ser
420 425 430

Ser Pro His Leu Pro Pro Ser Ser Tyr Phe Asn Ala Ser Gly Arg Ala
435 440 445

Tyr Pro Asp Val Ala Ala Leu Ser Asp Gly Tyr Trp Val Val Ser Asn
450 455 460



Arg Val Pro Ile Pro Trp Val Ser Gly Thr Ser Ala Ser Thr Pro Val
465 470 475 480

Phe Gly Gly Ile Leu Ser Leu Ile Asn Glu His Arg Ile Leu Ser Gly
485 490 495

Arg Pro Pro Leu Gly Phe Leu Asn Pro Arg Leu Tyr Gln Gln His Gly
500 505 510

Ala Gly Leu Phe Asp Val Thr Arg Gly Cys His Glu Ser Cys Leu Asp
515 520 525

Glu Glu Val Glu Gly Gln Gly Phe Cys Ser Gly Pro Gly Trp Asp Pro
530 535 540

Val Thr Gly Trp Gly Thr Pro Asn Phe Pro Ala Leu Leu Lys Thr Leu
545 550 555 560

Leu Asn Pro

<210> 55
<211> 20
<212> PRT
<213> Artificial Sequence

<220>
<223> Mutant interleukin 2 signal peptide

<400> 55

Met Tyr Arg Met Gln Leu Leu Leu Leu Ile Ala Leu Ser Leu Ala Leu
1 5 10 15

Val Thr Asn Ser
20
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