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COMPOSITIONSANDMETHODSFORCANCERDIAGNOSIS 

Cross-Reference to Related Applications 

ThisapplicationclaimsthebenefitofU.S.ProvisionalApplicationNo.63/087,427 

filedOctober5,2020,theentirecontentsofsaidapplicationisincorporatedhereininits 
S 

entirety.  

Background ofthe Invention 

Cancerinvolvesabnormalcellgrowthwiththepotentialtoinvadeorspreadtoother 

partsofthebody.Despitedecadesofcancerresearchcancercontinuestocausea 
S 

significantnumberofdeaths(il,600deathsperdayintheU.S.in2020)largelyduetoa 

lackofmeansforearlyand/oraccuratedetection.Forexampleovariancanceristhemost 

lethalgynecologiccancerandthethirdcauseofdeathamongwomen.SerousOvarian 

Canceristhemostaggresivesubtypeamongovariancancerandithasbeencommonly 

labelledasthe"silentkiller"becausemostpatientsarediagnosedatadvancedstages.  

Symptomsarevagueandeasilyconfoundedwithotherconditions.CurrentlyCA-125isa 

bloodmarkerusedbothtoscreenandtomonitortreatmentefficacy.AlthoughCA-125 

levelsareraisedin800oofepithelialtumorsmostofthesetumorsareinanadvancedstage.  

SerumCA-125hasalowdetectionrateforearlydiagnosisbecauseitslevelsareelevatedin 

<5000ofstageIovariancancersandhaslimitedspecificity.Thusthereisagreatneedfor 

newbiomarkerse.g.,incancertissueandinbloodtodetectearlystagesofcancerwhich 

Summary ofthe Invention 

Gangliosidesareglycolipidsthatcomprise(i)acarbohydratestructurethat 

specificallydefinesitbynameand(ii)lipidtailsthatcanvaryincarbonchainlength.The 

presentinventionisbasedatleastinspartonthediscoverythatgangliosides(e.g.,GD2 

GD3,GM2,and/orGD1)areusefulbiomarkersforcancerdiagnosisandprognosis, 

especiallyforearlydetectionofcancer.Providedhereinarecompositionsandmethodsfor 

cancerdiagnosisandprognosis.Forexampleprovidedhereinarecompositionscomprising 

monoclonalantibodiesoranantigen-bindingfragmentthereofthatspecificallybinda 

ganglioside(e.g.,GD2orGD3),andmethodsofusingsamefordetectingandmeasuring 

theamountofagangliosideaswellasdiagnosingacancerusingaliquidbiopsy(e.g., 

bloodserum)orsolidtissuebiopsy.Furtherprovidedhereinarenovelmassspectrometry

-1

wouldimprovethesurvivalofcancerpatients.
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basedmethodstodetectthepresenceleveland/orlipidlengthofaganglioside(e.g.,GD2, 

GD3,GM2,and/orGD1).Theheterogeneityand/orhomogeneityofthetypeof 

gangliosidesdetectedaswellastheheterogeneityand/orhomogeneityorchangesthereof 

inthelipidlengthincancerpatientsorlongitudinallyinapatientovertimecanthereby 
S provideanovelbiomarkerforcancerdiagnosisandprognosis.  

Incertainaspectsprovidedhereinisacompositioncomprisingamodified 

ganglioside.Forexampleprovidedhereinisacompositioncomprisingaganglioside 

havingthestructure: 

(A)x-[(P)y-(L)z]-(M)b; 

whereinAisagangliosideoranyportionthereotxisanintegerfrom1to32Pis 

aheteroaryl;yis1~Lisalinkerzisanintegerfrom0to&Misacore 4 andbis0or1~ 

whereinPisoptionallysubstitutedwith1, 2,3,4,or5substituentsindependently 

selectedfrom(1)hydrogen;(2)C1-7acyl;(3)C1-2oalkyl;(4)amino;(5)C3-1oaryl;(6) 

hydroxy;(7) , (8)C1-2oalkyl-aminoand(9)~(CH2)qCONRBwhereqisaninteger 

from0to4andwhereRBisselectedfromthegroupconsistingof(a)hydrogen,(b)C1-6 

alkyl,(c)C3-1oaryland(d)C1-6alk-C6-1oaryl.  

Insomeembodimentsthegangliosidecomprisesatriazine.Inotherembodiments, 

themodifiedgangliosidecomprisesatriazole.  

Insomeembodimentsthegangliosideofthepresentdisclosureisdetectably 

labeled.Insomeembodimentsthecompositioncomprisingthegangliosideofthepresent 

disclosureisapharmaceuticalcomposition.  

gangliosideinasubjectcomprisingadministeringtothesubjectthecomposition 

comprisingthegangliosideofthepresentdisclosure.  

Furtherprovidedhereinisamethodoftreatingasubjectinneedthereofthemethod 

comprisingadministeringtothesubjectthecompositioncomprisingthegangliosideofthe 

presentdisclosure.Insomeembodimentsthesubjectisafflictedwithacancerorhasan 

infection(e.g.,viral(e.g.,HJVhepatitisCvirus(HCV),orEpstein-Barrvirus)orbacterial 

infection).Forexamplethecompositionofthepresentdisclosurecanbeusedtopreventor 

treatacancerinasubject.  

Providedhereinisamethodofproducinganantibodyinamammalcomprising: 

(a)immunizingthemammalwiththecompositioncomprisingthegangliosideofthepresent 

disclosureoptionallyfurthercomprisinganadjuvantand(b)isolatinganantibodythat 

-2
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bindstothegangliosidefromthemammalacellfromthemammalorahybridomamade 

usingacellfromthemammal.Insomeembodimentsthemammalisselectedfromarabbit 

amouseagoatacameladogasheeporarat.  

Incertainaspectsprovidedhereinisamonoclonalantibodyorantigen-binding 

fragmentthereofwhereinthemonoclonalantibodyspecificallybindstothecarbohydrate 

portionofaganglioside.Insomeembodimentsthegangliosideis(a)GD2,(b)GD3,or(c) 

0D2andGD3.  

Incertainaspectsprovidedhereinisanisolatednucleicacidmoleculethatencodes: 

a)apolypeptidecomprisinganaminoacidsequencelistedinTable1and/orTable , b 
S 

polypeptidecomprisinganaminoacidsequencewithatleastorabout850oidentitytoan 

aminoacidsequencelistedinTable1and/orTable2~and/orc)themonoclonalantibodyor 

antigen-bindingfragmentthereofdescribedherein.  

Incertainaspectsavectorcomprisingtheisolatednucleicaciddescribedhereinis 

provided.  

Incertainaspectsahostcellwhichcomprisestheisolatednucleicaciddescribed 

hereincomprisesthevectordecribedhereinexpressestheantibodyorantigen-binding 

fragmentthereofdescribedhereinisprovided.  

Incertainaspectamethodofproducingatleastonemonoclonalantibodyor 

antigen-bindingfragmentthereofofthepresentdisclosurewhereinthemethodcomprises 

thestepsof(i) S 

cultunngahostcellcomprisinganucleicacidcomprisingasequence 
encodingatleastonemonoclonalantibodyorantigen-bindingfragmentthereofofthe 

antibodyorantigen-bindingfragmentthereotand(ii)recoveringtheexpressedmonoclonal 

antibodyorantigen-bindingfragmentthereof 

Incertainaspectsadeviceorkitcomprisingatleastonemonoclonalantibodyor 

antigen-bindingfragmentthereofdescribedherein.  

Insomeembodimentsthedeviceorkitfurthercomprises:(a)alabeltodetecttheat 

leastonemonoclonalantibodyorantigen-bindingfragmentthereot(b)asecondary 

antibodyfordetectionoftheprimaryantibody;and/or(c)atleastonereferenceantigen, 

optionallywhereinthereferenceantigenisaganglioside.  

Insomeembodimentsthereferenceantigenofthedeviceorkitisselectedfrom 

GD2,GD3,andamodifiedversionofGD2orGD3. Insomeembodimentsthereference 

antigenisselectedfromanyoneofthegangliosidesdescribedherein(e.g.,thosehavingthe 

-3
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structureof(A)x-[(P)y-(L)z]-(M)b),thiophenylGD2,thiophenylGD3,GD2-O-aryl-NH2, 

GD3-O-aryl-NH2,p-aminophenyletherGD2(AP-GD2),p-aminophenyletherGD3(AP

GD3),triazineGD2(e.g.,1,3,5-triazine-GD2,e.g.,2-Amino-4,6-dichloro-1,3,5-triazine

0D2),triazine0D3(e.g.,1,3,5-triazine-GD3,e.g.,2-Amino-4,6-dichloro-1,3,5-triazine

GD3),amultimericGD2(e.g.,PAMAM(polyamidoamine)-GD2),andamultimericGD3 

(PAMAM-GD3).  

Incertainaspectsamethodofextractinglipidsfromasamplethemethod 

comprising:(a)obtainingthesample;(b)addingtothesampleabout1,2,3,4,or5-fold(or 

2to5-fold)volumeofanorganicsolventcomprisingCHCl3:methanol:waterataratio 

selectedfrom(i)about1:24 (ii)about4:8:3, . , (c)shakingthecombined 

mixtureof(b);and(d)separatingthesamplefromtheorganicsolventtherebyextracting 

lipidsfromthesample.  

Incertainaspectsamethodofpurifyingagangliosidefromasamplethemethod 

comprising:(a)obtainingthesample;(b)addingtothesampleabout1,2,3,4,or5-fold(or 

2to5-fold)volumeofanorganicsolventcomprisingCHCl3:methanol:waterataratio 

selectedfrom(i)about1:24 (ii)about4:8:3, . , (c)shakingthecombined 

mixtureof(b);and(d)separatingthesamplefromtheorganicsolventtherebyextracting 

lipidsfromthesample.  

Insomeembodimentsofthemethodofextractinglipidsorthemethodofpurifying 

aganglioside,(i)thesampleisclarifiedbycentrifugationpriortoextractionwiththe 

organicsolvent(ii)thesampleisfromamammaloptionallyfroma , (iii)the 

subjectafflictedwithacanceroracancer-freesubject;(v)thesamplecomprisescells, 

serumbloodperitumoraltissueand/orintratumoral , (vi)themethodfurther 

comprisesrepeatingthestepsof(b)-(d)atleast1,2,3,4,or5timesand/or(vii)themethod 

furthercomprisesevaporatingtheresidualorganicsolventfromtheextractedsampleof(d), 

optionallybycentrifugingthesolutionundervacuum(e.g.,speedvacuum).  

Forsamplescomprisingcellsand/ortissues(i.e.non-liquid),anordinarilyskilled 

artisanappreciatesthatsuchsamplesshouldbesufficientlyhomogenizedtoincreasethe 

efficiencyoftheextraction.Accordinglyinsomeembodimentsthecellsand/ortissuesare 

homogenizedbeforeextraction.  

Incertainaspectsamethodofdetectingthepresenceorlevelofatleastone 

ganglioside(e.g.,GD2and/or0D3)comprisingdetectingsaidgangliosideinasample 

-4
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usingatleastonemonoclonalantibodyorantigen-bindingfragmentthereofdescribed 

herein.Insomeembodimentswhereinthesampleisfromasubjectafflictedwithacancer 

oracancer-freesubject.  

Asdescribedhereincertainembodimentsareapplicabletoanymethoddescribed 

herein.Forexampleinsomeembodimentstheatleastonemonoclonalantibodyor 

antigen-bindingfragmentthereofformsacomplexwithaganglioside(e.g.,GD2orGD3) 

andthecomplexisdetectedintheformofanenzymelinkedimmunosorbentassay 

(ELISA),radioimmuneassay(RIA),immunochemically(e.g. , immunohistochemistry 

(mc)),orusingaflowcytometry.Insomeembodimentsthecomplexisdetectedinan 
enzymelinkedimmunosorbentassay(ELISA).Inpreferredembodimentsthecomplexis 

detectedinsandwichELISAorcompetitiveELISA.Insomeembodimentsthecomplexis 

detectedbyimmunohistochemistry(mc).  

InpreferredembodimentsthecomplexisdetectedinsandwichELISA.Insome 

embodimentsthecomplexisdetectedinsandwichELISAusinganytwoantibodiesor 

antigen-bindingfragmentthereofofthepresentdisclosure.Inotherembodimentsthe 

complexisdetectedinsandwichELISAusingacombinationofanyoneantibodyofthe 

presentdisclosureandanantibodyknownintheart(e.g.,anantibodythatcandetecta 

gangliosidee.g.,anantibodydirectedtotheceramideorthelipidtailmoietyofa 

ganglioside).InyetotherembodimentsthecomplexisdetectedinsandwichELISAusing 

twoantibodiesorantigen-bindingfragmentthereofthatareknownintheart.  

InanotherpreferredembodimentsthecomplexisdetectedincompetitiveELISA.  

selectedfrom0D2,GD3, oramodifiedversionofGD2orGD3. Insomeembodimentsthe 

referenceantigenisselectedfromanyoneofthegangliosidesdescribedherein(e.g.,those 

havingthestructureof(A)x-[(P)y-(L)z]-(M)b),thiophenylGD2,thiophenylGD3,GD2-O

aryl-NH2,GD3-O-aryl-NH2,p-aminophenyletherGD2(AP-GD2),p-aminophenylether 

GD3(AP-GD3),triazineGD2(e.g.,1,3,5-triazine-GD2,e.g.,2-Amino-4,6-dichloro-1,3,5
S 

triazine-GD2),triazine0D3(e.g.,1,3,5-tnazine-GD3,e.g.,2-Amino-4,6-dichloro-1,3,5

triazine-GD3),amultimericGD2(e.g.,PAMAM-GD2),andamultimericGD3(PAMAM

GD3).  

Furtherprovidedhereinisamassspectrometry-basedmethodofdetectingatleast 

oneganglioside.Forexampleprovidedhereinisamethodofdetectingthepresencethe 

-5
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levelorlipidlengthofatleastonegangliosidecomprisingdetectingsaidgangliosideina 

sampleusingmassspectrometry(e.g.,LC/MSorLC/MS/MS).  

Insomeembodimentstherelativeheterogeneityoralternativelytherelative 

homogeneityofthelipidlengthofatleastonegangliosideisdetectedand/orquantified 

usingsaidmethod.Insomeembodimentsthelongitudinalchanges(changesmadeovera 

timeforagivenpatient)thatoccurinapatienttotherelativeheterogeneityorrelative 

homogeneityofthelipidlengthofatleastonegangliosideisdetectedand/orquantified 

usingsaidmethod.  

Insomeembodimentsthesamplefordetectingthepresencelevelorthelipid 

lengthofatleastoneganglioside(e.g.,detectionusinganantibodyormassspectrometry) 

compnsesasamplepreparedaccordingtothemethoddescribedherein(e.g.,lipid 

extraction).  

Incertainaspectsprovidedhereinarediagnosticandprognosticmethodsthat 

aredescribedindetailsherein.  

BriefDescription ofFigures 

Fig.1showsaschematicdiagramofGD2andGD3gangliosides.Eachgeometric 

shapeisatypeofsugar.Theexposedglycantreeislinkedtoaceramidewhichislinkedto 

twolipidtails.ThesugarheadofnormalGM1andthetumorGD3differby2sugarsand 

GD2andGD3differfromeachotherby1sugar.GD2isabiosyntheticproductofGD3,so 

Fig.2showsthespecificityof0D2andGD3mAbs.Exampleofanti-GD2mAbs 

9A3and14C3inflowcytometryspecificallybindingtocellsexpressingGD2,butnotto 

cellslacking0D2butexpressingGD3. TheredhistogramisamAbnegativecontrol.  

Fig.3showsELISAassaysquantifytheamountsofGD2orGD3intheserumof 

ovariancancerpatients(representativeofmultipleassays).AnalytesimmobilizedinELISA 

platesareassayedwithmAbsto0D2orGD3. Control 10ngpurifiednative0D2or 

GD3.BGbackgroundwellsnoprimary.Allcancersamples(OV)arepositiveforGD2or 

GD3exceptonediagnosedborderline.Allnormalsamples(N)arenegativeandequalto 

background.TheODforeachsampleisaverageoftriplicates+sdandeachELISAwas 

replicatedatleast2independenttimesandtwodifferentmAbseachforGD2orforGD3.  

Ascutoffastatisticallysignificant2-foldhighervaluewasusedandatleast2xs.dfromthe 

-6
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averageofallhealthycontrolsorbackground.TheODsarenormalizedtothestandard 

curve.  

Ilig.4showsGD2andGD3immuno-stainingonhumanovariantissues.GD2and 

0D3stainingwasspecificallydetectedintumorcellsofborderlineandhigh-grade 

biopsies.OnlycancertissuewasGD2+orGD3+withrobustlabelingofthetumor 

membranesurroundingnormaltissuewasnegative.Negativecontrolisanisotypematched 

irrelevantmAbtestedonanadjacentsection.  

Fig.5showsthatGD2andGD3JHConhumanovariantissuecorrelateswith 

diseasestage.GD3and/or0D2stainingweredetectedintumortissuescorrelatingwith 

diseasestage(p0.026andp0.015comparinglowgradetohighgradewithoutfurther 

segregationbysubtype).HighgradesexpressbothGD2andGD3andscoredhighin 

expressionofGD2and/orGD3. LowgradesscoredlowerforbothGD2and0D3 

expressionalbeitGD2stainedslightlystrongerthanGD3.  

Fig.6showsimmunostainingofGD2andGD3inovariancancertissuebiopsies.  

Bothborderline(earlystage)andhighgrade(latestage)biopsiesarepositiveforGD2and 

GD3inJHC.Theliquidbiopsydatacorrelatewithmcwhensamplesfromthesame 

patientisstudiedusingthe2techniques.  

1ig.7showsimmunostainingofGD2andGD3inmelanomatissuebiopsies.Nearly 

1000oofthemelanomatissuebiopsiesarepositiveforGD2andGD3inJHC.  

Fig.8showsaschematicdiagramadaptedfromtheNationalComprehensive 

guidelinesforMonitoringandRiskassessmentareinadequateforearlydetectionor 

monitonng.AddingtheGD2/0D3testsofthepresentdisclosure(yellowboxes)would 

detectearlyandlatestageovariancancersmanyofwhicharemissedbyCA-125standard 

ofcareliquidbiopsy.  

Fig.9A-Fig.9Bshowimmunohistochemicaldetectionoftumoralmarker 

gangliosides(TMGs)inovanancancerbiopsies.Imagesshowrepresentativepicturesof 

anti-GD2(Fig.9A)andanti-0D3(Fig.9B)antibodystainingscoredas"0"(nostaining), 

"1"(weakstaining),"2"(moderatestaining)and"3"(strongstaining).Scores0"and"1" 

wereconsiderednegativeandscores"2"and"3"weredeemedpositive.Therightpanels 

foreachcolumnarehighermagnificationoftheareaswithintheblackrectangles.  

Fig.1OA-Fig.lODshowthattumoralmarkergangliosides(TMGs)arehighly 

expressedinovariancancerpatients.Representativeimagesshowing0D2(Fig.1OA)and 

-7
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0D3(Fig.lOB)immunohistochemistryinnormalborderlineandovariantissuebiopsies.  

Thebottompanelsshowahighermagnificationofthetoppanelareaswithintheblack 

rectangles.GD2andGD3specificallystainedtumorcellsbutnotsurroundingnormal 

tissue.Stainingwasmainlylocalizedinthecytoplasmicmembraneandcytoplasm.  

Percentageofnormalborderlineandovarianpatientsnegative(Scores'0"and"1")or 

positive(Scores"2"and"3")forGD2(Fig.lOC)andGD3(Fig.lOD).Theexpressionof 

TMGsissignificantlyhigherinborderlineandovarianpatientscomparedtonormal(n 9 
normaLn 16 , 15 

borderline 1ovarian),p<0.0001(Chi-square).  

131g.1lA-Fig.1iDshowthattumoralmarkergangliosides(TMGs)arehighly 

expressedindifferentovariancancersubtypes.RepresentativeimagesshowingGD2(Fig.  

1lA)andGD3(Fig.1iB)immunohistochemistryinclearcellandendometrialcancertissue 

biopsiewandinpost-debulkingsurgery(PDS)cancertissuebiopsiesfromhighgrade 

serouscancer(HGSC)patients.Thebottompanelsshowahighermagnificationofthetop 

panelareaswithintheblackrectangles.Percentageofovariancancersubtypepatients 

negative(Scores"0"and"1)orpositive(Scores"2"and"3")forGD2(Fig.1iC)andGD3 

(Fig.1iD).ThelevelsofGD2andGD3expressionaresimilaramongthedifferentovarian 

cancersubtypesalthoughthereareminorstatisticaldifferencesforGD2staining(p0.035, 

Chi-square).NostatisticaldifferenceswereobservedforGD3(n 27clear , 17 
endometrial 55HGSC(PDS)).  

Fig.12A-Fig.12Cshowthattumoralmarkergangliosides(TMGs)expressionis 

decreasedinHGSCpatientstreatedwithneoadjuvantchemotherapy(NACT).  

immunohistochemistryinHGSC(PDS)orHGSC(NACT).Quantification(inpercentage) 

ofpositiveandnegativepatientsshowedthatGD2andGD3expressionissignificantly 

reducedinpatientsthatunderwentNACTvs.patientsthatunderwentPDS(n 52NACT, 

n 55PDS).p 0.017forGD2andp 0.007forGD3,(Chi-square).  

Fig.13A-Fig.iMPshowthathigherscoresintumoralmarkergangliosides(TMGs) 

staining(IIHC)isassociatedwithmoreaggressiveovariancancersubtypes.Quantification 

(inpercentage)ofGD2andGD3scoresinnormalpatientsvs.borderlineandovarian 
cancerpatients(Fig.13AFig.13B);inovariancancersubtypes(Fig.13CFig.13D)andin 

HGSC(PDSvs.NACT)(Fig.13EFig.13F).Ovariancancerpatientsshowedsignificantly 

higherGD2andGD3stainingscorescomparedtoborderlineandnormal(Fig.13AFig.  

13B).GD2and0D3scoresweresignificantlyhigherinHGSC(PDS)patientsvs.clearcell 
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orendometrialcancersubtypes(Fig.13CFig.13D)orvs.HOCS(NACT)patients(Fig.  

13EFig.13F).(n 9normaLn 16borderlinen 151ovariawfromn 151ovariann 

27clearcelln 17endometrial~n 55HGSC(PDS)andn 52HGSC(NACT).p<0.001 

(Chi-square).  

Fig.14A-Fig.14JFshowthattumoralmarkergangliosides(TMGs)detectedsimilar 

percentageofpositivecancerpatientscomparedtotheCA-125ovariancancermarkerused 

inclinic.TMGsweredetectedusingJHCandCA-125wasdetectedinliquidbiopsies.CA

125levelsareshowninnormalpatientsvs.borderlineandovariancancerpatients(Fig.  

14A);inovariancancersubtypes(Fig.14C)andinHGSC(PDSvs.NACT)(Fig.14E).  

AlthoughCA-125levelswerestatisticallydifferentinFig.14AFig.14CandFig.14E(p< 

0.001, Chi-square),therewasnotadirectcorrelationbetweenaggressivenessofthedisease 

andCA-125valuesdetected.Quantificationofpositivepatients(inpercentage)GD2+, 

GD3+GD2+GD3+CA-125+orpositiveforallmarkerstogetherinborderlinevs.ovarian 

cancerpatients(Fig.14B);inovariancancersubtypes(Fig.14D)andinHGSC(PDSvs.  

NACT)(Fig.14F).Allmarkersindividuallyorcombinedachievedsimilarlevelsof 

detectionofpositiveovariancancerpatients.Femaleswereclassifiedaspostmenopausal 

basedonaverageage(62+6yrs.fornormal;57+15yrs.forborderline;61+12yrs.forall 

ovariaw55+12yrs.forclearcelL60+10yrs.forendometriak63+12yrs.forHGSC 

(PDS)and63+10yrs.HGSC(NACT).Nosignificantagedifferenceswerefoundamong 

thegroupsexceptfortheclearcellgroupvs.HGSC(PDS)patients(p<0.01One-Way 

normaL 6 
ANOVAwithBonferronicorrectionformultiplecomparisons)(n 9 , n 1 

55HGSC(PDS)andn 52HGSC(NACT).  

Fig.iSA-Fig.1SDshowthattumoralmarkergangliosides(TMGs)aremorehighly 

expressedinadvancedstagesofovariancancer.Quantification(inpercentage)ofpositive 

andnegativeGD2(Fig.iSA),CA-125(Fig.15B)orGD3(Fig.15C)atdifferentstagesof 

thedisease.TMGsweredetectedusingIIHCandCA-125wasdetectedinliquidbiopsies.  

Totalnumberofpatients(1000o)correspondstothesumoftotalpatientsdetectedineach 

individualstage(IorIIorIIIorIV).Allmarkersweresignificantlyhighlyexpressedin 

moreadvancedstagesofovariancancer(p<0.001Chi-square).(Fig.1SD)Comparisonof 

thepercentageofpositivepatientsdetectedbyeachmarker.Nosignificantdifferenceswere 

observed(n 162patients).  
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Fig.16A-Fig.16Bshow5-yearsoverallsurvival(SYOS).Correlationbetween 

tumoralmarkergangliosides(TMGs)and5YOSin(Fig.16A)ovarianpatientsand(Fig.  

16B)HGSC(PDS).TMGsweredetectedusingJHC.Dataareshownaspercentageof 

survivalineitherGD2+andGD2-orGD3+andGD3-or0D2-GD3-and0D2+0D3+.No 

statisticaldifferenceswerereportedalthoughingeneralGD2+GD3+,andGD2+GD3+ 

patientstendtohaveaslightlyreducedsurvivalcomparedtoGD2-,GD3-,andGD2-GD3

patients(n 151ovarianinFig. , n 55HGSC(PDS)inFig.16B).  

Fig.17A-Fig.17DshowthatdetectionofGD2inliquidbiopsiesbyELISAisa 

moresensitiveovarianmarkerthanCA-125. TMGsweredetectedusingIIHC(FIG.17A

FIG.17B),thelevelofwhichwasmatchedtothelevelofTMGsmeasuredinliquid 

biopsiesusingELISA(FIG.17C).CA-125(FIG.17D)wasalsodetectedinliquidbiopsies 

usingELISA.Quantification(inpercentage)ofnegativeorpositiveGD2(Fig.17A)or 

GD3(Fig.17B)intissuebiopsiesfromnormalborderlineandovariancancerpatients.The 

expressionofTMGsissignificantlyhigherinborderlineandovarianpatientscomparedto 

normal(n9n , n7 , 33 borderline ovanan),p<0.0001(Chi-square).(Fig.17C) 

GD2levelsanalyzedinliquidbiopsiesfromsameborderlineandovarianpatients 

representedin(Fig.17A).GD2wassignificantlyelevatedinovarianandborderlinecancer 

patientscomparedtonormalpatients(n19normal, borderline, n33ovarian)(p< 

0.0001,Chi-square)(Fig.17D)CA-125levelsinsamepatientsanalyzedin(Fig.17A)and 

(Fig.17C).CA-125levelsweresignificantlyhigherinovarianpatientscomparedtonormal 

borderline.About400oofborderlinepatientsand80oofovariancancerpatientswere 

negativeforCA-125,butGD2positivebyELISAindicatingthatGD2isasignificant 

superiormarkermainlyforearlystagesofthedisease.  

Fig.18A-Fig.18Dshowcomparativedetectionofovarianmarkersindifferent 

cancerstages.PercentageofpositiveornegativepatientsforGD2detectedbyIHC(Fig.  

18A)byELISA(Fig.1SB)orforCA-125(Fig.18C).ThepercentageofGD2andCA-125 

positivepatientswassignificantlyhigherversusnegativepatients(p 0.04forFig.1SAp 

0.02forFig.18Bandp<0.0001forCChi-square).(Fig.18D) S 

percentageofpositivepatientsdetectedbyeachtechnique.Totalnumberofpatients(1000o) 

correspondstothesumofpatientsdetectedinallstages(I+II+III+IV).Nosignificant 

differenceswereobserved(n patientst.  
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Fig.19A-19DshowtheresultsofdirectELISAexperimentswhichdemonstrate 

thatboth S andTriazine-triGD3wererecognizedbyanti-GD2oranti-GD3 

mAbsrespectively.Fig.19Ashowsbindingofananti-GD2antibody.Fig.19Bshows 

bindingofserumfromavaccinatedmouseto0D2antigens.Fig.19Cshowsbindingwith 

ananti-GD3antibody.Fig.19DshowsbidingofserumfromavaccinatedmousetoGD3 
S 

antigens.  

Fig.20Aand20BshowtheresultsofcompetitiveELISAexperimentsthat 

demonstratedboth S andTriazine-triGD3wererecognizedbyanti-GD2or 

anti-GD3mAbsrespectively;resultingincompetitionofthemAbsbindingtoGD2orGD3 

immobilizedontotheplates.Fig.20Ashowsbindingofmonoclonalantibodiestotriazine

GD2.Fig.20Bshowsbindingofmonoclonalantibodiestotriazine-GD3.  

Detailed Description ofthe Invention 

Gangliosidesareafamilyof>40differentsialicacid-containingglycosphingolipids.  

Eachglycantreeisstructurallyuniqueanddefineseachgangliosidebyname.Some 

gangliosidessuchasGM1arenormalandubiquitous.OthergangliosidessuchasGD2and 

0D3aretumor-markers(Table3).Theyarelow/absentinnormalcellsandareexpressed 
S 

athighlevelsincancer.HenceGD2andGD3areetiologicalbiomarkers(i.ethosewith 

indispensablefunctionforthecancer),whicharepreferredbecausecancersdonoteasily 

downregulateexpressionofthemarker.  

GD2andGD3regulatemembranefluidityraftsizeandfunctionandprovide 

tumorswithadvantagesingrowth/metastasisimmuneevasionandblockade.The 

lipidtailsareembeddedintheouterleafletofcellmembranesandarevariableinlength.  

Thebiologicalrelevanceofthevariablelipidlengthisunknown.  

0D2orGD3provideforstableinvariantandnon-mutatingtargetsexpressionis 

conservedacrossmammalianspecies(theglycantreeisidentical),expressionis 

homogeneousanduniformincelllinesandinprimarytumorsanddensityofexpression 

doesnotdownregulateinthesurvivingtumorcellsafterchemotherapy.Inadditiontobeing 

presentonthetumorcellsurfaceGD2andGD3canbeshedintotheextracellular 

environment.  

HoweverstudiesofexpressionofGD2and0D3intissuesorincirculationonly 

reportedfewpatientsamples.AssaystodetectGD2orGD3thatmaybeexpressedintissue 

orinserumarenotquantitativeorstandardized.StudiesusedThinLayerChromatography 
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(TLC)orlipid-associatedsialicacids(LASAs)thatonlyyieldestimationsandresultedin 

contradictoryconclusions.ThereisascarcityoftoolstostudyGD2orGD3. Evenafter40 

yearsofresearchthereareveryfewmAbsagainstGD2orGD3withwhichtodesignassays 

andmanyarenotspecificmostaresuboptimalandarecross-reactivegiventhesmall 

differencesingangliosidestructures(Fig.1).SinceGD2andGD3areglycolipidsandthe 

productscanbegeneratedviamultiplebiosyntheticpathwaysandenzymesmonitoring 

mutationsormRNAexpressionisnotfeasible.GD2andGD3remainunderexploitedfor 

diagnosisofanycancer.  

Accordinglythepresentdisclosureprovidesmonoclonalantibodiesandantigen

bindingfragmentsthereofthatspecificallybindtoaganglioside(e.g.,GD2orGD3),as 

wellasimmunoglobulinspolypeptidesnucleicacidsthereofandmethodsofusingsuch 

antibodiesfordiagnosticandprognosticpurposes.Furtherprovidedhereinarenovelmass 

spectrometry-basedmethodstodetectthepresenceleveland/orlipidlengthofa 

ganglioside(e.g.,GD2,GD3,GM2,and/orGD1).Thediscoverypresentedhereinthatthe 

heterogeneityofthelipidlengthofgangliosideschangesincancerpatientsprovidesanovel 

biomarkerandutilityofsuchbiomarkerforcancerdiagnosisandprognosis.  

Definitions 

Thearticles"a,, and"anareusedhereintorefertooneortomorethanone(i.e.to 

atleastone)ofthegrammaticalobjectofthearticle.Bywayofexample,"anelement" 

meansoneelementormorethanoneelement.  

variableregionscomprisinggermlineornon-germlineimmunoglobulinsequencesfromtwo 

ormoreunrelatedvariableregions.Additionallythetermcompositehumanantibody 

referstoanantibodywhichhasconstantregionsderivedfromhumangermlineornon

germlineimmunoglobulinsequencesandvariableregionscomprisinghumangermlineor 

non-germlinesequencesfromtwoormoreunrelatedhumanvariableregions.  

Amoleculeis"fixed"oraffixed"toasubstrateifitiscovalentlyornon-covalently 

associatedwiththesubstratesuchthesubstratecanberinsedwithafluid(e.g.standard 

salinecitratepH7.4)withoutasubstantialfractionofthemoleculedissociatingfromthe 

substrate.  

ThetermsCDR"anditsplural"CDRs,"refertoacomplementaritydetermining 

region(CDR)ofwhichthreemakeupthebindingcharacterofalightchainvariableregion 
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(CDR-L1,CDR-L2andCDR-L3)andthreemakeupthebindingcharacterofaheavychain 

variableregion(CDR-H1,CDR-H2andCDR-H3).CDRscontributetothefunctional 

activityofanantibodymoleculeandareseparatedbyaminoacidsequencesthatcomprise 

scaffoldingorframeworkregions.TheexactdefinitionalCDRboundariesandlengthsare 

subjecttodifferentclassificationandnumberingsystems.CDRsmaythereforebereferred 

tobyKabatChothiacontactoranyotherboundarydefinitions.Despitediffering 

boundarieseachofthesesystemshassomedegreeofoverlapinwhatconstitutestheso 

called"hypervariableregions"withinthevariablesequences.CDRdefinitionsaccordingto 

thesesystemsmaythereforedifferinlengthandboundaryareaswithrespecttotheadjacent 

frameworkregion.SeeforexampleKabatChothiaand/orMacCallumetat, (Kabatetat 

in"SequencesofProteinsoflmmunologicalInterest," 5 thEditionU.S.Departmentof 

HealthandHumanServices,1992Chothiaetal.(1987)J.Mol.Biol.196,901;and 

MacCallumetatJ.Mol.Biol.(1996)262,732,eachofwhichisincorporatedbyreference 

initsentirety).  

Asusedhereintheterm"Fcregion,, SisusedtodescribeaC-terminalregionofan 

immunoglobulinheavychainincludingnative-sequenceFcregionsandvariantFcregions.  

AlthoughtheboundariesoftheFcregionofanimmunoglobulinheavychainmightvary, 

thehumanJgGheavy-chainFcregionisusuallydefinedtostretchfromanaminoacid 

residueatpositionCys226,orfromPro23Otothecarboxyl-terminusthereofSuitable 

native-sequenceFcregionsforuseintheantibodiesofthepresentinventionincludehuman 

IgGiJgG2(JgG2AJgG2B),JgG3andJgG4.  

constantofaparticularantibody-antigeninteraction.Thebindingaffinityofantibodiesof 

thedisclosedinventionmaybemeasuredordeterminedbystandardantibody-antigen 

assaysforexamplecompetitiveassayssaturationassaysorstandardimmunoassayssuch 

asELISAorRIA.  

Thelipidlengthrefersthelengthofthelipidtailsofagangliosidethatareimportant 

fordiagnostics.Thelipidtailsareembeddedintheouterleafletofcellmembranes.The 

lipidscanbevariableinlength.Notablythesedifferencesoccurwhencomparingamongst 

gangliosidesaswellaswithinasingleganglioside.Thusthelipidheterogeneityand 

changesthereofareimportantfordiagnosticsandmethodsdescribedherein.  

Theterm"minimalresidualdisease,, S 

isartrecognizedandisusedtodescribea 
smallnumberofcancercellsinthebodyduringoraftercancertreatmentwhenthepatient 
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isinremission.Thenumberofremainingcellsmaybesosmallthattheydonotcauseany 

physicalsignsorsymptomsandoftencannotevenbedetectedthroughtraditionalmethods.  

Itisamajorcauseofrelapseofcancer.  

Thetermneoadjuvanttherapyreferstoatreatmentgivenbeforetheprimary 

treatment.Examplesofneoadjuvanttherapycanincludechemotherapyradiationtherapy, 

andhormonetherapy.  

Anucleicacidis"operablylinked"whenitisplacedintoafunctionalrelationship 

withanothernucleicacidsequence.Forinstanceapromoterorenhancerisoperablylinked 

toacodingsequenceifitaffectsthetranscriptionofthesequence.Withrespectto 

transcriptionregulatorysequencesoperablylinkedmeansthattheDNAsequencesbeing 

linkedarecontiguousandwherenecessarytojointwoproteincodingregionscontiguous 

andinreadingframe.Forswitchsequencesoperablylinkedindicatesthatthesequences 

arecapableofeffectingswitchrecombination.  

Thetermpreventing,, Sisau-recognizedandwhenusedinrelationtoacondition 

suchasaviral/bacterialinfectionoradiseasesuchascanceriswellunderstoodintheart, 

andincludesadministrationofatreatmente.g.,acompositionwhichreducesthefrequency 

ofordelaystheonsetofsymptomsofamedicalconditioninasubjectrelativetoasubject 

whichdoesnotreceivethetreatment.Thuspreventionofcancerincludesforexample, 

reducingthenumberofdetectablecancerousgrowthsinapopulationofpatientsreceivinga 

prophylactictreatmentrelativetoanuntreatedcontrolpopulationand/ordelayingthe 

controlpopulatione.g.,byastatisticallyand/orclinicallysignificantamount.  

Thetermremission"isartrecognizedandreferstoaconditioninwhichthesigns 

andsymptomsofthecancerarereduced.  

Asusedherein subject"referstoanyhealthyanimalmammalorhumanorany 
" S 

animalmammalorhumanafflictedwithacancer.Thetermsubjectisinterchangeable 
with"patient".Thetermnon-humananimal"includesallvertebratese.g., mammalsand 

non-mammalssuchasnon-humanprimatessheepdogcowchickensamphibians 

reptilesetc.  

A"therapeuticallyeffectiveamount"ofacompoundisanamountcapableof 

producingamedicallydesirableresultinatreatedpatiente.g.,induceimmuneresponse 

againstagangliosidedecreasetumorburdendecreasethegrowthoftumorcellsor 
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alleviateanysymptomassociatedwithcancerwithanacceptablebenefit:risk S 

preferablyinahumanornon-humanmammal.  

Theterm"treating''S prophylacticand/ortherapeutictreatments.Theterm 
S 

prophylacticortherapeutictreatmentisad-recognizedandincludesadministrationtothe 

hostofoneormoreofthesubjectcompositions.Ifitisadministeredpriortoclinical 

manifestationoftheunwantedcondition(e.g., diseaseorotherunwantedstateofthehost 

animal),thenthetreatmentisprophylactic(/.e., itprotectsthehostagainstdevelopingthe 

unwantedcondition);whereasifitisadministeredaftermanifestationoftheunwanted 

conditionthetreatmentistherapeutic(i.e., itisintendedtodiminishameliorateor 

stabilizetheexistingunwantedconditionorsideeffectsthereof).  

Antigen-binding proteins 

Providedhereinareantigen-bindingproteinsthatbindtoaganglioside(e.g.,GD2or 

GD3).Invariousembodimentstheantigenbindingproteinsbindtothecarbohydrate 

portionoftheganglioside(e.g., 0D2or0D3).Theantigen-bindingproteinsofthepresent 

disclosurecantakeanyoneofmanyformsofantigen-bindingproteinsknownintheart.In 

variousembodimentstheantigen-bindingproteinsofthepresentdisclosuretaketheform 

ofanantibodyorantigen-bindingantibodyfragmentoranantibodyproteinproduct.  

Invariousembodimentsofthepresentdisclosuretheantigen-bindingprotein 

comprisesconsistsessentiallyoforconsistsofanantibody.Asusedhereintheterm 

antibody"referstoaproteinhavingaconventionalimmunoglobulinformatcomprising 

antibodymaybeanJgGwhichisa"Y-shaped"structureoftwoidenticalpairsof 

polypeptidechainseachpairhavingone"light"(typicallyhavingamolecularweightof 

about25Tha)andone''heavychain(typicallyhavingamolecularweightofabout50-70 

Tha).Anantibodyhasavariableregionandaconstantregion.InJgGformatsthevariable 

regionisgenerallyabout100-110ormoreaminoacidscomprisesthreecomplementarity 

determiningregions(CDRs),isprimarilyresponsibleforantigenrecognitionand 

substantiallyvariesamongotherantibodiesthatbindtodifferentantigens.Theconstant 

regionallowstheantibodytorecruitcellsandmoleculesoftheimmunesystem.The 

variableregionismadeoftheN-terminalregionsofeachlightchainandheavychainwhile 

theconstantregionismadeoftheC-terminalportionsofeachoftheheavyandlightchains.  

(Janewayetal "StructureoftheAntibodyMoleculeandtheImmunoglobulinGenes 
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Immunobiology:TheImmuneSysteminHealthandDisease,4thed.ElsevierScience 

Ltd./GarlandPublishing,(1999)).  

Unlessotherwisespecifiedherewithinantibodyorantibodiesbroadlyencompass 

naturally-occurringformsofantibodies(e.g.IgOIgA,1gM,1gB)andrecombinant 

antibodiessuchassingle-chainantibodieschimericandhumanizedantibodiesandmulti

specificantibodiesaswellasfragmentsandderivativesofalloftheforegoingwhich 

fragmentsandderivativeshaveatleastanantigenicbindingsite.Antibodyderivativesmay 

compriseaproteinorchemicalmoietyconjugatedtoanantibody.Anantibodyreferstoa 

glycoproteincomprisingatleasttwoheavy(H)chainsandtwolight(L)chainsinter

connectedbydisulfidebondsoranantigenbindingportionthereofEachheavychainis 

comprisedofaheavychainvanableregion(abbreviatedhereinasVH)andaheavychain 

constantregion.TheheavychainconstantregioniscomprisedofthreedomainsCHi 

CH2andCH3. Eachlightchainiscomprisedofalightchainvariableregion(abbreviated 

hereinasVL)andalightchainconstantregion.Thelightchainconstantregionis 

comprisedofonedomainCL.TheVHandVLregionscanbefurthersubdividedinto 

regionsofhypervariabilitytermedcomplementaritydeterminingregions(CDR), 

interspersedwithregionsthataremoreconservedtermedframeworkregions(FR).Each 

VHandVLiscomposedofthreeCDRsandfourFRsarrangedfromamino-terminusto 

carboxyl-terminusinthefollowingorder:FRiCDR1,FR2,CDR2,FR3,CDR3,FR4.  

FrameworkorFRresiduesarethosevariable-domainresiduesotherthanthehypervariable 

bindingdomainthatinteractswithanantigen.  

ThegeneralstructureandpropertiesofCDRsofantibodieshavebeendescribedin 

theart.BrieflyinanantibodyscaffoldtheCDRsareembeddedwithinaframeworkinthe 

heavyandlightchainvariableregionwheretheyconstitutetheregionslargelyresponsible 

forantigenbindingandrecognition.Avariableregiontypicallycomprisesatleastthree 

heavyorlightchainCDRs(Kabatetal.,1991, SequencesofProteinsofImmunological 

InterestPublicHealthServiceN.I.H.,BethesdaMd. seealsoChothiaandLesk,1987,J.  

Mol.Biol.196:901-917;Chothiaetal.,1989,Nature342:877-883),withinaframework 

region(designatedframeworkregions1-4,FRiFF2,FR3,andFR4,byKabatetal.,1991w 

seealsoChothiaandLesk,1987,supra).Inarelatedembodimenttheresiduesofthe 

frameworkarealtered.Theheavychainframeworkregionswhichcanbealteredliewithin 

regionsdesignatedH-FR1,H-FR2,H-FR3andH-FR4,whichsurroundtheheavychain 
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CDRresiduesandtheresiduesofthelightchainframeworkregionswhichcanbealtered 

liewithintheregionsdesignatedL-FR1,L-FR2,L-FR3andL-FR4whichsurroundthe 

lightchainCDRresidues.Anaminoacidwithintheframeworkregionmaybereplacedfor 

examplewithanysuitableaminoacididentifiedinahumanframeworkorhuman 

consensusframework.  

Antibodiescancompriseanyconstantregionknownintheart.Humanlightchains 

areclassifiedaskappaandlambdalightchains.Heavychainsareclassifiedasmudelta, 

gammaalphaorepsilonanddefinetheantibody'sisotypeas1gMJgDJgGIgAand1gB, 

respectively.JgGhasseveralsubclassesincludingbutnotlimitedtoIgGi, JgG2,1g03, 

andJgG4.1gMhassubclassesincludingbutnotlimitedtoIgMiandJgM2.Embodiments 

ofthepresentdisclosureincludeallsuchclassesorisotypesofantibodies.Thelightchain 

constantregioncanbeforexampleakappa-orlambda-typelightchainconstantregion, 

e.g.,ahumankappa-orlambda-typelightchainconstantregion.Theheavychainconstant 

regioncanbeforexampleanalpha-delta, epsilon-,gamma-,ormu-typeheavychain 

constantregionse.g.,ahumanalpha-,delta-,epsilon, gamma-ormu-typeheavychain 

constantregion.Accordinglyinvariousembodimentstheantibodyisanantibodyof 

isotypeIgAJgD,1gBJgGor1gMincludinganyoneofIgGiJgG2,JgG3orJgG4.In 

variousaspectstheantibody compnsesaconstantregioncomprisingoneormoreamino 
acidmodificationsrelativetothe S 

naturally-occurnngcounterpartinordertoimprovehalf

life/stabilityortorendertheantibodymoresuitableforexpression/manufacturability.In 

variousinstancestheantibodycomprisesaconstantregionwhereintheC-terminalLys 

Theantibodycanbeamonoclonalantibody.Insomeembodimentstheantibody 

comprisesasequencethatissubstantiallysimilartoanaturally-occurringantibody 

producedbyamammale.g.,mouserabbitgoathorsechickenhamsterhumanandthe 

like.Inthisregardtheantibodycanbeconsideredasamammalianantibodye.g.,amouse 

antibodyrabbitantibodygoatantibodyhorseantibodychickenantibodyhamster 

antibodyhumanantibodyandthelike.Incertainaspectstheantigen-bindingproteinisan 

antibodysuchasahumanantibody.Incertainaspectstheantigen-bindingproteinisa 

chimericantibodyorahumanizedantibody.Thetermchimericantibody"referstoan 

antibodycontainingdomainsfromtwoormoredifferentantibodies.Achimericantibody 

canforexamplecontaintheconstantdomainsfromonespeciesandthevariabledomains 

fromasecondormoregenerallycancontainstretchesofaminoacidsequencefromat 
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leasttwospecies.Achimericantibodyalsocancontaindomainsoftwoormoredifferent 

antibodieswithinthesamespecies.Theterm"humanized"whenusedinrelationto 

antibodiesreferstoantibodieshavingatleastCDRregionsfromanon-humansourcewhich 

areengineeredtohaveastructureandimmunologicalfunctionmoresimilartotruehuman 

antibodiesthantheoriginalsourceantibodies.Forexamplehumanizingcaninvolve 

graftingaCDRfromanon-humanantibodysuchasamouseantibodyintoahuman 

antibody.Humanizingalsocaninvolveselectaminoacidsubstitutionstomakeanon

humansequencemoresimilartoahumansequence.Informationincludingsequence 

informationforhumanantibodyheavyandlightchainconstantregionsispubliclyavailable 

throughtheUniprotdatabaseaswellasotherdatabaseswell-knowntothoseinthefieldof 

antibodyengineeringandproduction.ForexampletheJgG2constantregionisavailable 

fromtheUniprotdatabaseasUniprotnumberP01859,incorporatedhereinbyreference.  

Antibodyasusedhereinalsoincludesantigen-bindingportionofanantibody.The 

antigen-bindingportionreferstooneormorefragmentsofanantibodythatretainthe 

abilitytospecificallybindtoanantigen(e.g., aganglioside).Ithasbeenshownthatthe 

antigen-bindingfunctionofanantibodycanbeperformedbyfragmentsofafull-length 

antibody.Examplesofbindingfragmentsencompassedwithintheantigen-bindingportion 

ofanantibodyinclude(i)aFabfragmentamonovalentfragmentconsistingofthe\TL, NTH 

CLandCR1domains;(ii)aF(ab') 2 fragmentabivalentfragmentcomprisingtwoFab 

fragmentslinkedbyadisulfidebridgeatthehingeregion;(iii)aFdfragmentconsistingof 

singlearmofanantibody,(v)adAbfragment(Wardetat,(1989)Nature341:544-546), 

whichconsistsofaMRdomaiwand(vi)anisolatedcomplementaritydeterminingregion 

(CDR).FurthermorealthoughthetwodomainsoftheFvfragmentVLandMRarecoded 

forbyseparategenestheycanbejoinedusingrecombinantmethodsbyasyntheticlinker 

thatenablesthemtobemadeasasingleproteinchaininwhichtheMLandMRregionspair 

toformmonovalentpolypeptides(knownassinglechainFv(scFv);seee.g., Birdetat 

(1988)Science242:423-426andHustonetat(1988)Proc.Nati.AcadSd.USA85:5879

5883andOsboumetal.1998,NatureBiotechnology16:778).Suchsinglechain 

antibodiesarealsointendedtobeencompassedwithintheantigen-bindingportionofan 

antibody.  

Anantibodycanbecleavedintofragmentsbyenzymessuchase.g.,papainand 

pepsin.PapaincleavesanantibodytoproducetwoFabfragmentsandasingleFcfragment.  
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PepsincleavesanantibodytoproduceaF(ab')2fragmentandapFcfragment.Invarious 

aspectsofthepresentdisclosuretheantigen-bindingproteinofthepresentdisclosureisan 

antigen-bindingfragmentofanantibody(a.k.a.,antigen-bindingantibodyfragment, 

antigen-bindingfragmentantigen-bindingportion).Invariousinstancestheantigen

bindingantibodyfragmentisaFabfragmentoraF(ab')2fragment.  

Thearchitectureofantibodieshasbeenexploitedtocreateagrowingrangeof 

alternativeantibodyformatsthatspansamolecular-weightrangeofatleastorabout12

150Thaandhasavalency(n)rangefrommonomeric(n 1),todimeric(n 2)totrimeric 

(n 3),totetrameric(n 4),andpotentiallyhigher~suchalternativeantibodyformatsare 

referredtohereinasantibodyproteinproducts".Antibodyproteinproductsincludethose 

basedonthefullantibodystructureandthosethatmimicantibodyfragmentswhichretain 

fullantigen-bindingcapacitye.g.,scFvsFabsand\THZH/VH(discussedbelow).The 

smallestantigen-bindingfragmentthatretainsitscompleteantigenbindingsiteistheFv 

fragmentwhichconsistsentirelyofvariable(V)regions.Asolubleflexibleaminoacid 

peptidelinkerisusedtoconnecttheVregionstoascFv(singlechainfragmentvariable) 

fragmentforstabilizationofthemoleculeortheconstant(C)domainsareaddedtotheV 

regionstogenerateaFabfragment[fragmentantigen-binding]. BothscFvandFab 

fragmentscanbeeasilyproducedinhostcellse.g.,prokaryotichostcells.Otherantibody 

proteinproductsincludedisulfide-bondstabilizedscFv(ds-scFv),singlechainFab(scFab), 

aswellasdi-andmultimericantibodyformatslikedia-,tria-andtetra-bodiesor 

minibodies(miniAbs)thatcomprisedifferentformatsconsistingofscFvslinkedto 

aswellassingledomainAbs(sdAb).Thebuildingblockthatismostfrequentlyusedto 

createnovelantibodyformatsisthesingle-chainvariable(V)-domainantibodyfragment 

(scFv),whichcomprisesVdomainsfromtheheavyandlightchain(yRand~VLdomain) 

linkedbyapeptidelinkerofilSaminoacidresiduesApeptibodyorpeptide-Fcfusionis 

yetanotherantibodyproteinproduct.Thestructureofapeptibodyconsistsofa 

biologicallyactivepeptidegraftedontoanFcdomain.Peptibodiesarewell-describedin 

theart.Seee.g.,Shimamotoetal.,mAbs4(5):586-591(2012).  

Otherantibodyproteinproductsincludeasinglechainantibody(SCA);adiabody, 

triabody;atetrabody;bispecificortrispecificantibodiesandthelike.Bispecificantibodies 

canbedividedintofivemajorclasses:BsJgGappendedJgGbispecificantibody(BsAb) 
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oligomerizationdomains.ThesmallestfragmentsareVIHI-J/VHofcamelidheavychainAbs
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fragmentsbispecificfusionproteinsandBsAbconjugates.Seee.g.,Spiessetal 

MolecularImmunology67(2)PartA:97-106(2015).  

Invariousaspectstheantigen-bindingproteinofthepresentdisclosurecomprises, 

consistsessentiallyoforconsistsofanyoneoftheseantibodyproteinproducts.Invarious 

aspectstheantigen-bindingproteinofthepresentdisclosurecomprisesconsistsessentially 

oforconsistsofanyoneofaFab~V7HIH/\THFvfragmentds-scFvscFabFvF(ab')2, 

Fab',dsFvscFvsc(Fv)2,dimericantibodymultimericantibody(e.g.,adiabodytriabody, 

tetrabody),miniAbpeptibodyVHIH/VHofcamelidheavychainantibodysdAbdiabody; 

atriabody;andatetrabody.  

Invariousinstancestheantigen-bindingproteinofthepresentdisclosureisan 
e 

antibodyproteinproductinmonomericformorpolymericoligomericormultimencform.  

Incertainaspectsprovidedhereinisamonoclonalantibodyorantigen-binding 

fragmentthereofwhereinthemonoclonalantibodyspecificallybindstothecarbohydrate 

portionofaganglioside.Insomeembodimentsthegangliosideis(a)GD2,(b)GD3,or(c) 

0D2andGD3.  

Invariousembodimentsananti-gangliosideantibody(againstGD2orGD3)or 

antibodyvariantthereofisselectedfromthegroupconsistingofahumanantibodya 

humanizedantibodyachimericantibodyamonoclonalantibodyarecombinantantibody, 

anantigen-bindingantibodyfragmentasinglechainantibodyamonomericantibodya 

diabodyatriabodyatetrabodyFvF(ab')2,Fab',dsFvscFvsc(Fv)2,anIgGiantibody, 

anJgG2antibodyanJgG3antibodyandanJgG4antibody.  

fragmentthereofwhereinthemonoclonalantibodycomprisesa)aheavychain 
0 complementaritydeterminingregion(CDR)sequencewithatleastorabout30~o35 

4 0 0 o, 4 5 0 o,~510o520o530o540o 550o560o570o 580o590o600o610o, 620o 

6 3 0 o, 6 4 0 o,~660o670o680o690o700o710o720o730o740o 750o760o, 770o 

7 8 0 o, 7 9 0 o, 8 0 0 o,810o820o830o840o850o860o870o880o890o900o910o, 920o 

930o 940o 950o 960o970o 980o990o 9910o99.20~ 99~30~ 9940o 9950o 99.60o, 
, 

99700 99.80o99~90oor100~oidentitytoaheavychainCDRsequenceselectedfromthe 

groupconsistingofthesequenceslistedinTable1. and/orb)alightchainCDRsequence 

withatleastorabout300o,3 5 0 o,4 0 0 o,450o 5 0 ~ o,51~~o,5 2 0 o,530o,5 4 0 o,5Y'o,560o,57 0o, 

5 8 0 o, 5 9 0 o,~610o620o630o640o650o660o670o680o690o700o710o, 720o 

730o740o 750o 760o770o780o790o80008100820o830o840o850o,860o,870o 
, 
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Incertainaspectsprovidedhereinisamonoclonalantibodyorantigen-binding
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SSOo,890 o,9 0 0 o,9 1 0 o9 2 0 o,9 3 0 o9 4 0 o, 9 5 0 o 9 6 0 o, 9 7 0 o, 9 8 0 o 9 9 0 o,99.10 99.20o 

9930o 99~40 99,50o9 9 6 0 o 9970o 99.80 99,90oorlOO 0oidentitytoalightchainCDR 

sequenceselectedfromthegroupconsistingofthesequenceslistedinTable1.  

Incertainaspectsamonoclonalantibodyorantigen-bindingfragmentthereof, 

whereinthemonoclonalantibodycomprisesa)aheavychainvariabledomain(VH)withat 

leastorabout3 0 0 o, 3 5 0 o4 0 0 o,450o 5O~o,51%,5 2 0 o,5 3 0 o,540o 55%,560o,570o,58% 

590o600o610o620o630o640o650o660o670o680o690o700o710o,720o,730o 
, 

740o750o76~~770o780o790o800o810o820o830o840o850o860o,870o,880o 
, 

8 9 0 o,9 0 0 o,9 1 0 o,9 2 0 o9 3 0 o, 9 4 0 o 9 5 0 o, 9 6 0 o 9 7 0 o,9 8 0 o,9 9 0 o9 9 1 0 o,9 9 2 0 o,99,30o, 

9940o 99,50o 99.60o,9 9 .7 0o99,80o99,90o orlOO0 oidentitytoaVHsequenceselected 

fromthegroupconsistingoftheMRsequenceslistedinTable2'and/orb)alightchain 

variabledomain(VL)sequencewithatleastorabout3000,350o 400o,450o50~o,510o 

5 2 0 o, 5 3 0 o,~550o560o570o580o590o600o610o620o630o640o650o, 660o 

6 7 0 o,6 8 0 o,6 9 0 o,7 0 0 o,7 1 0 o,7 2 0 o,7 3 0 o,7 4 0 o7 5 0 o,7 6 0 o,7 7 0 o7 8 0 o,790o800o, 810o 

8 2 0 o, 8 3 0 o, 8 4 0 o,850o860o870o880o890o900o910o920o930o940o950o, 960o 

970o980o99~~99.10o9920o9930o 9940~ 99,50 99.60 , 99.80o9990o or 
, 

1000oS toaMLsequenceselectedfromthegroupconsistingofthe'\/Lsequences 

listedinTable2,isprovided.  

Incertainaspectsamonoclonalantibodyorantigen-bindingfragmentthereof, 

whereinthemonoclonalantibodyorantigen-bindingfragmentthereofcomprisesa)a 

combinationofaheavychainCDR1CDR2,andCDR3assetforthinTable1,oravariant 

about3 0 0 o,3 5 0 o4 0 0 o,4 5 0 o,50005100,5 2 0 o5 3 0 oS4OoSSOo,5 6 0 o,570o,580o,590o 

6 0 0 o, 6 1 0 o,~630o640o650o660o670o680o690o700o710o720o730o, 740o 

750o760o 770o 780o790o80008100820o830o840o850o860o870o,880o,890o 
, 

900o,9 1 0 o,~930o 9 4 ~ o,950o ~970o 9 8 0 o, 9 9 0 o,99.10o,99,20o, 9 9 3 0 o,9 9 , 4 ~ o, 

9950o 99.60 99,70 9990o or1000 osequenceidentity;and/orb)acombination 

ofalightchainCDR1CDR2andCDR3assetforthinTable1,oravariantsequence 

thereofwhichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastorabout300o 
3 5 0 o 4 0 0 o, 4 5 0 o,5000,5100,5 2 0 o, 5 3 0 oS4Oo SSOo,5 6 0 o,5 7 0 o5 8 0 o,590o600o, 610o 

6 2 0 o, 6 3 0 o, 6 4 0 o,650o660o670o680o690o700o710o720o730o740o750o, 760o 

770o780o 79~~800o810o820o830o840o850o860o870o880o890o,900o,910o 
, 
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sequencethereofwhichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastor
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9 2 0 o, 9 3 0 o, 9 4 0 o, 9 5 0 o 9 6 0 o,9 7 0 o9 8 0 o,990o99.10~9 9 2 0 ~ , 9 9 3 0 o,99*40 99*50o 

99,60o99~70o 99.80o,9990oor100"osequenceidentityS 
isprovided.  

Incertainaspectsprovidedhereinisamonoclonalantibodyorantigen-binding 

fragmentthereofwhereinthemonoclonalantibodyorantigen-bindingfragmentthereof 

comprises:a)aMRsequenceassetforthinTable2,oravariantsequencethereofwhich 

differsbyonlyoneortwoaminoacidsorwhichhasatleastorabout300o,3500,400o 
450o500o5~0~ 520o530o540o550o 560o570o580o590o600o610o,620o,630o 

, 
6 4 0 o, 6 5 0 o,~670o680o690o700o710o720o730o 740o750o 760o770o,780o 

790o800o~ 820o830o840o850o860o870o~ 890o900o910o,920o,930o , 

940o 950o 96~~970o 98~~990o 991~~992~~9930o 99~40o,99,50o,99,60o9970o 
, 

99.800 99,90o or100"~sequenceidentity;and/orb)aWisequenceassetforthinTable2, 

oravariantsequencethereofwhichdiffersbyonlyoneortwoaminoacidsorwhichhasat 

leastorabout3 0 0 o,3 5 0 o4 0 0 o,4 5 0 o5 0 0 oSlOoS2Oo,5 3 0 o,5 4 0 o 5 5 0 o,560o,570o,580o 

5 9 0 o6 0 0 o,6 1 0 o,6 2 0 o,6 3 0 o,6 4 0 o,6 5 0 o,6 6 0 o,6 7 0 o,6 8 0 o,6 9 0 o,7 0 0 o,710o,720o,730o 

740o750o 760o770o780o790o800o810o820o830o840o850o860o,870o,880o , 

8 9 0 o, 9 0 0 o,~9 2 0 o9 3 0 o, 9 4 0 o9 5 0 o, 9 6 0 o9 7 0 o, 9 8 0 o, 9 9 0 o9 9 1 0 o,992~~,99,30o, 

9940o99,50 99.60o9 9 7 0 o9980o99,90oor100 0 osequenceidentity.  

Insomeembodimentsamonoclonalantibodyorantigen-bindingfragmentthereof, 

whereinthemonoclonalantibodycomprisesa)a\FHsequenceselectedfromthegroup 

consistingofthe\THsequenceslistedinTable2'and/orb)aVLsequenceselectedfromthe 

groupconsistingofthe'/LsequenceslistedinTable2,isprovided.  

comprisessixCDRaminoacidsequencesselectedfrom:a)SEQIDNOs:2,4,6,8,10,and 

12(clone4),oravariantsequencethereofwhichdiffersbyonlyoneortwoaminoacidsor 

whichhasatleastorabout300o,3 5 0 o,400o,4 5 0 o,50~o,5 1 "o, 5 2 0 o, 5 3 0 o, 5 4 0 o,550~ 5 6 0o, 

570o580o59~~600o610o620o630o640o650o660o670o680o690o,700o,710o 
, 

7 2 0 o, 7 3 0 o, 7 4 0 o,750o760o770o780o790o800o810o820o830o840o850o,860o 

8 7 0 o,8 8 0 o,8 9 0 o,9 0 0 o,9 1 0 o,9 2 0 o,9 3 0 o,9 4 0 o9 5 0 o,9 6 0 o,9 7 0 o9 8 0 o,9 9 0 o9 9 1 0 o,9 9 ~ 2 0 o, 

9930o 99,40 99,50o9 9 6 0 o9970o 99.80 99,90oor100 0 osequenceidentity;b)SEQ 

IDNOs:14,16,18,20,22,and24(clone6),oravariantsequencethereofwhichdiffersby 

onlyoneortwoaminoacidsorwhichhasatleastorabout 3 O0 o3 5 0 o4 O0 o4 5 0 oSO~o 

5 1 0 o,5 2 0 o,~540o550o560o570o580o590o600o610o620o630o640o,650o 

6 6 0 o, 6 7 0 o, 6 8 0 o,690o700o710o720o730o740o 750o 760o770o780o790o,800o 
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Insomeembodimentsthemonoclonalantibodyorantigen-bindingfragmentthereof
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SlOo,820 o, 8 3 0 o,840o850o860o870oSSOoS9Oo900o910o920o930o940o, 950o 

9 6 0 o,9 7 0 o,~9 9 0 o 9 9 1 0 o,992~~,99,30 99,40~9 9 6 0 o,9 9 7 0 o,99.80 99,90o 

or osequenceidentity;c)SEQlIDNOs:26,28,30,32,34,and36(clone7),ora 

variantsequencethereofwhichdiffersbyonlyoneortwoaminoacidsorwhichhasatleast 

orabout~3 5 0 o,4 0 0 o,4 5 0 o,5O~o,5 1 ~ o,5 2 0 o,5 3 0 os4OossOo,560o,570o,5800,590o 

6 0 0o,6 1 0o,6 2 0o,6 3 0o,6 4 0o,6 5 0o,6 6 0o,6 7 0o,6 8 0o,6 9 0 o, 7 0 0 o, 7 1 0 o,720o,730o, 740o 

750o760o770o 780o790o800oSlOo820o830o840o850o860o870o,880o,890o 
, 

900o,9 1 0 o, 9 2 ~ o,930o 9 4 ~ o,950o 9 6 ~ o,970o 9 80o,9 9 0 o,99.10o,99.20o,99 30o,99,40~, 

9950o 99.60 99,70o,99.80o9990o or1OO~osequenceidentity;d)SEQIDNOs:38,40, 

42,44,46,and48(clone8),oravariantsequencethereofwhichdiffersbyonlyoneortwo 

aminoacidsorwhichhasatleastorabout 3 0 0 o, 3 5 0 o, 4 0 0 o,450o ~5J~0~ 520o,530o 

540o550o 560o 570o580o590o600o610o620o630o640o650o660o,670o,680o 
, 

6 9 0 o, 7 0 0 o,~720o730o740o750o 760o770o780o790o800o 810o820o, 830o 

8 4 0o,8 5 0o,8 6 0o,8 7 0 o,8 8 0o,8 9 0 o, 9 0 0 o, 9 1 0 o, 9 2 0 o, 9 3 0 o, 9 4 0 o 950o,960o,970o, 980o 

990o9910o9 9 2 0 o 9930o 99,40 99,50o9960o9970o9980o99,90 or1000 
0 

sequenceidentity;e)SEQIDNOs:50,52,54,56,58,and60(clone9),oravariant 

sequencethereofwhichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastor 

about3 0 0 o,3 5 0 o4 0 0 o,4 5 0 o,5000 5100,5 2 0 o5 3 0 o,5 4 0 o5 5 0 o,5 6 0 o,570o,580o,590o 

6 0 0 o, 6 1 0 o, 6 2 0 o,630o640o650o660o670o680o690o700o710o720o730o, 740o 

750o760o770o 780o790o8000 8100820o830o 840o850o860o870o,880o,890o 
, 

900o,9 1 0 o, 9 2 ~ o,930o 9 4 ~ o,950o 9 6 ~ o,970o 9 80o,99 0o,99.10o,99.20o,99 30o,99,40~, 

66,68,70,and72(clone10),oravariantsequencethereofwhichdiffersbyonlyoneor 

twoaminoacidsorwhichhasatleastorabout30%, 3 S0 o4O0 o,4S~oSO~oSl~oS2 0 o, 

530o540o 550~ 560o570o580o590o600o610o620o630o640o650o,660o,670o 
, 

6 8 0 o, 6 9 0 o,~710o720o730o740o 750o760o770o 780o790o 800o810o, 820o 

8 3 0 o, 8 4 0 o, 8 5 0 o,860o870o880o890o900o910o920o930o940o 950o960o, 970o 

9 8 0 o,9 9 0o,9 9 1 0o,99.20 99~30o 9 9 4 0 o 9 9 5 0 o, 9 9 6 0 o,99,70 99.80 , orlOO0o 

sequenceidentity;g)SEQEDNOs:74,76,78,80,82and84(clone13),oravariant 

sequencethereofwhichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastor 

about3 0 0 o,3 5 0 o4 0 0 o,4 5 0 o,5000 5100,5 2 0 o5 3 0 o,5 4 0 o5 5 0 o,5 6 0 o,570o,580o,590o 

6 0 0 o, 6 1 0 o,~630o640o650o660o670o680o690o700o710o720o730o, 740o 

750o760o770o 780o790o8000 8100820o830o 840o850o860o870o,880o,890o 
, 
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9950o 99.60 99,70 9990o or1000 osequenceidentity;f)SEQIDNOs:62,64
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900o,9 1 0o,9 2 0o,930o 9 4 0 o,950o 9 6 0 o,970o 9 8 0 o, 9 90o,99.10o,99.20o,99 30o,9 9 .4 0 o, 

9950o 99.60o99,70 9990o or1000 osequenceidentity;h)SEQIDNOs:86,88, 

90,92,94,and96(clone14),oravariantsequencethereofwhichdiffersbyonlyoneor 

twoaminoacidsorwhichhasatleastorabout3O 0 o,350O4O0 o,450O50%,51%, 5 2 0 o, 

530o540o 55%560o570o580o590o600o610o620o630o640o650o,660o,670o 
, 

6 8 0 o,6 9 0 o,7 0 0 o,7 1 0 o,7 2 0 o,7 3 0 o7 4 0o,7 5 0 o 7 6 0o,77 0o,7 80o,79 0o,800o,810o, 820o 

8 3 0 o, 8 4 0 o,~860o870o880o890o900o910o920o930o940o 950o960o, 970o 

9 8 0 o,9 9 0o,9 9 1 0o,99.20 99,30o 9 9 4 0 o 9 9 5 0 o,996~~,99,70 99.80 , orlOO0o 

sequenceidentity;i)SEQIDNOs:98,100,102,104,106,and108(clone15),oravariant 

sequencethereofwhichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastor 

about3 0 0 o, 3 5 0 o4 0 0 o,4 5 0 o,5000 5100,5 2 0 o5 3 0 o,5 4 0 o5 5 0 o,5 6 0 o,570o,580o,590o 

6 0 0 o, 6 1 0 o, 6 2 0 o,630o640o650o660o670o680o690o700o710o720o730o, 740o 

750o760o77~~780o790o800o810o820o830o 840o850o860o870o,880o,890o 
, 

900o,9 1 0 o,9 2 0 o,930o 9 4 0 o,950o 9 60o,970o 9 8 0 o, 9 9 0 o,99.10o,99,20o,9 9 3 0 o, 9 9 4 0 o, 

9950o 99.60 99,70 9990o or1000 osequenceidentity;j)SEQIDNOs:110 

112,114,116,118,and120(clone17),oravariantsequencethereofwhichdiffersbyonly 

oneortwoaminoacidsorwhichhasatleastorabout 3 0 0 o,350o 4 0 0o,450o 5~J0~,510o, 

5 2 0 o, 5 3 0 o,~550o560o570o580o590o600o610o620o630o640o650o, 660o 

6 7 0 o, 6 8 0 o, 6 9 0 o,700o710o720o730o740o750o 760o770o780o790o800o, 810o 

8 2 0 o, 8 3 0 o, 8 4 0 o,850o860o870o880o890o900o910o920o930o940o950o, 960o 

970o980o99~~99.10o9920o9930o 9940~ 99,50 99.60o,9 9.7 ~ o,99.80o9990o or 
, 

variantsequencethereofwhichdiffersbyonlyoneortwoaminoacidsorwhichhasatleast 

orabout3 0 0 o,3 5 0 o4 0 0 o,4 5 0 o,5 0 ~ o,5 1 ~ o,5 2 0 o,5 3 0 o,5 4 0 o5 5 0 o,560o,570o,5800,590o 

6 0 0 o, 6 1 0 o, 6 2 0 o,630o640o650o660o670o680o690o700o710o720o730o, 740o 

750o760o 77~~780o790o800o810o820o830o 840o850o860o870o,880o,890o 
, 

900o,9 1 0 o,9 2 0 o,930o 9 4 0 o,950o 9 6 0 o,970o 9 8 0 o, 9 9 0 o,99.10o,99.20o,9 9 3 0 o,99,40~, 

9950o 99.60 99,70 9990o or1000 osequenceidentity;and1)SEQIDNOs:134 

136,138,140,142,and144(clone19),oravariantsequencethereofwhichdiffersbyonly 

oneortwoaminoacidsorwhichhasatleastorabout850osequenceidentity.  

Insomeembodimentsthemonoclonalantibodyorantigen-bindingfragmentthereof 

comprisestheVIIIandMLaminoacidsequencesselectedfrom:a)SEQIDNOs:146and 

148,oravariantsequencethereofwhichdiffersbyonlyoneortwoaminoacidsorwhich 
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10000sequenceidentity;k)SEQEDNOs:122,124,126,128,130,and132(clone18),ora
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hasatleastorabout30%,3 5 0 o,40%,4 5 0 o, 5 0 0 o,5 1 0 o,520o,530o, 540o,550o,560o,570o 

5 8 0 o, 5 9 0 o,~610o620o630o640o650o660o670o680o690o700o710o, 720o 

730o740o 750o 760o770o780o790o800oSlOo820o830o840o850o,860o,870o 
, 

8 8 0 o,8 9 0 o,9 0 0 o,9 1 0 o9 2 0 o,9 3 0 o9 4 0 o, 9 5 0 o 9 6 0 o, 9 7 0 o, 9 8 0 o 990o,99.10 99.20o 

99.30o 99*40 99~50o9 9 6 0 o 9970o 99.80 99~90oor100 0osequenceidentity;b)SEQ 

IDNOs:150and152,oravariantsequencethereofwhichdiffersbyonlyoneortwoamino 

acidsorwhichhasatleastorabout3O0o,3 5 0o,4O0o,4 5 0oSO~oSl~~o,5 2 0o,5 3 0o 

SSOoS6OoS7~~580o590o600o610o620o630o640o650o660o670o,680o,690o 
, 

7 0 0 o,7 1 0 o,7 2 0 o,730o740o 750o760o770o780o790o 80008100820o830o, 840o 

8 5 0 o, 8 6 0 o,~880o890o900o910o920o930o940o 950o960o970o980o, 990o 

99.10o99.20 99~30o9 9 4 0 o 9950o 99.60 99~70o,99.80o,99.90o orl000 osequence 

identity;c)SEQEDNOs:154and156,oravariantsequencethereofwhichdiffersbyonly 

oneortwoaminoacidsorwhichhasatleastorabout 3 0 ~ o,350o 4 0 0 o,450o 50~o,510o, 

5 2 0 o, 5 3 0 o, 5 4 0 o, 5 5 0 o 5 6 0 o,5 7 0 o5 8 0 o,5 9 0 o6 0 0 o,6 1 0 o,6 2 0 o,6 3 0 o,640o,650o, 660o 

6 7 0 o, 6 8 0 o, 6 9 0 o,700o710o720o730o740o750o 760o770o780o790o800o, 810o 

8 2 0 o, 8 3 0 o,~850o860o870o880o890o900o910o920o930o940o950o, 960o 

970o980o990o 99.10o9920o9930o9940o 99~50 99.60 , 99.80o99.90o or 
, 

10000sequenceidentity;d)SEQIDNOs:158and160,oravariantsequencethereofwhich 

differsbyonlyoneortwoaminoacidsorwhichhasatleastorabout300~ 3500,400o 

450o500o5~0~ 520o530o540o550o 560o570o5~0~ 590o600o610o,620o,630o 
, 

6 4 0 o, 6 5 0 o,~670o680o690o700o710o720o730o 740o750o 760o770o, 780o 

940o 950o 960o970o 980o990o 9910o9920o9930o 99~40 99~50o,99.60o99.70o 
, 

vacant 
99.800 99~90o or100~osequenceidentity;e)SEQIDNOs:162and164,ora S 

sequencethereofwhichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastor 

about3 0 0 o,3 5 0 o4 0 0 o,4 5 0 o,50005100,5 2 0 o5 3 0 o,5 4 0 o5 5 0 o,5 6 0 o,570o,580o,590o 

6 0 0 o, 6 1 0 o, 6 2 0 o,630o640o650o660o670o680o690o700o710o720o730o, 740o 

750o760o770o 780o790o80008100820o830o840o850o860o870o,880o,890o 
, 

900o,9 1 0 o, 9 2 ~ o,930o 9 4 ~ o,950o 9 6 ~ o,970o 9 8 0 o, 9 9 0 o,99.10o,99.20o, 9 9 . 3 0 o,99,40~, 

9950o 99.60 99,70 9990o or1000 osequenceidentity;f)SEQIDNOs:166and 

168,oravariantsequencethereofwhichdiffersbyonlyoneortwoaminoacidsorwhich 

hasatleastorabout3O0 o,350~,4 0 0 o,450~,5000,5 1 0 o,520o,530o, 54~o,5500,56~o,570o 

5 8 0 o, 5 9 0 o, 6 0 0 o,610o620o630o640o650o660o670o680o690o700o710o, 720o 
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7 9 0o8 0 0o,8 1 0o,8 2 0 o,8 3 0o,8 4 0o,8 5 0 o,8 6 0o,8 7 0o,8 8 0o,8 9 0 o,9 0 0o,910o,920o, 930o
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730o740o 750o 760o770o780o790o80008100820o830o840o 850o,860o,870o 
, 

8 8 0 o, 8 9 0 o,~9 1 0 o9 2 0 o, 9 3 0 o9 4 0 o, 9 5 0 o 9 6 0 o, 9 7 0 o, 9 8 0 o 9 90o,99.10 99.20o 

99.30o 99*40 99~50o9 9 6 0 o 9970o 99.80 99~90oor100 0 osequenceidentity;g)SEQ 

IDNOs:170and172,oravariantsequencethereofwhichdiffersbyonlyoneortwoamino 

acidsorwhichhasatleastorabout3O0o,350~,4O0o,4 5 0oSO~oSl0o,5 2~o,5 3 0o540~, 

5 5 0 o5 6 0 o, 5 7 0 o,5 8 0 o,5 9 0 o,6 0 0 o,6 1 0 o,6 2 0 o,6 3 0 o,6 4 0 o,6 5 0 o,6 6 0 o,670o,680o, 690o 

7 0 0 o,7 1 0 o,7 2 0 o,730o740o 750o760o770o780o790o 800o810o820o830o, 840o 

8 5 0 o, 8 6 0 o,~880o890o900o910o920o930o940o 950o960o970o980o, 990o 

99.10o99.20 99~30o9 9 4 0 o 9950o 99.60 99~70o,99.80o,99.90o orl000 osequence 

identity;li)SEQIDNOs:174and176,oravariantsequencethereofwhichdiffersbyonly 

oneortwoaminoacidsorwhichhasatleastorabout3 0 0 o,350o 4 0 0 o,450o SOOo,510o, 

5 2 0 o,5 3 0 o,5 4 0 o,550o560o 570o580o 590o600o610o620o630o640o650o, 660o 

6 7 0 o, 6 8 0 o,~700o710o720o730o740o750o 760o770o780o790o800o, 810o 

8 2 0 o,8 3 0 o,8 4 0 o,8 5 0 o,8 6 0 o,8 7 0 o,8 8 0 o,8 9 0 o,9 0 0 o,9 1 0 o,9 2 0 o,9 3 0 o,940o950o, 960o 

970o980o990o 99.10o9920o9930o9940o 99~50 99.60 , 99.80o99.90o or 
, 

10000sequenceidentity;i)SEQIDNOs:178and180,oravariantsequencethereofwhich 

differsbyonlyoneortwoaminoacidsorwhichhasatleastorabout300~ 3500,400o 

450o500o 5J~0 ~ 520o530o 540o550o 560o570o 580o590o600o610o,620o,630o 
, 

6 4 0 o, 6 5 0 o, 6 6 0 o,670o680o690o700o710o720o730o 740o750o 760o770o, 780o 

790o800o~ 820o830o840o850o860o870o~ 890o900o910o,920o,930o 
, 

940o 950~ 96~o970o 98~o990o 991~o992~o9930o 99~40o,99~50o,99.60o99.70o 
, 

sequencethereofwhichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastor 

about3 0 0 o,3 5 0 o4 0 0 o,4 5 0 o,50005100,5 2 0 o5 3 0 o,5 4 0 o5 5 0 o,5 6 0 o,570o,580o,590o 

6 0 0 o,6 1 0 o,6 2 0 o,630o640o650o660o670o680o690o700o710o720o730o, 740o 

750o760o 77~~780o790o 800o810o820o830o840o850o860o870o,880o,890o 
, 

900o,9 1 0 o,9 2 0 o,930o 9 4 0 o,950o 9 6 0 o,970o 9 8 0 o, 9 9 0 o,99.10o,99.20o, 9 9 . 3 0 o,9940~, 

99.50o 99.60 99~70 99.90o or1000 osequenceidentity;k)SEQIDNOs:186and 

188,oravariantsequencethereofwhichdiffersbyonlyoneortwoaminoacidsorwhich 

hasatleastorabout 3 0 0 o, 3 5 0 o, 4 0 0 o, 4 5 0 o,5000,5100,520o,530o, 540o,5500,560o,570o 

5 8 0 o,5 9 0 o,6 0 0 o,610o620o630o640o650o660o670o680o690o700o710o, 720o 

730o740o 75~~760o770o 780o790o 80008100820o830o840o850o,860o,870o 
, 

8 8 0 o,8 9 0 o,9 0 0 o,9 1 0 o9 2 0 o,9 3 0 o9 4 0 o,9 5 0 o 9 6 0 o, 9 7 0 o, 9 8 0 o 9 9 0 o,99.10 99.20o 

-26

99,80o99~90o or100~osequenceidentity;j)SEQIDNOs:182and184,oravariant
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99.30o 99*40 99*50o9 9 6 0 O 9970o 99.80 99*90oor100 0 osequenceidentity;and1) 

SEQIDNOs:190and192,oravariantsequencethereofwhichdiffersbyonlyoneortwo 

aminoacidsorwhichhasatleastorabout 3 0 0 o,3 5 0 o,4 0 0 o,450o 5~30~,5100520o,530o 

540o550o 560o570o580o 590o600o610o620o630o640o650o660o,670o,680o 
, 

6 9 0 o, 7 0 0 o,~720o730o740o750o760o770o 780o790o800o810o820o, 830o 

840o,85 0o,8 6 0 o,8 7 0 o,8 8 0 o,8 9 0 o,9 0 0 o,9 1 0 o,9 2 0 o,9 3 0 o,9 4 0 o 9 5 0 o,960o,970o, 980o 

990o9910o9 9 2 0 o 9930o 99*40 99*50o9960o9970o 9980o99*90 or1000 
0 

sequenceidentity.  

Numerousembodimentsarefurtherprovidedthatcanbeappliedtoanyaspectofthe 

presentinventiondescribedherein.Forexampleinsomeembodimentsthemonoclonal 

antibodyorantigen-bindingfragmentthereofischimerichumanizedcompositemurine, 

orhuman.Insomeembodimentsthemonoclonalantibodyorantigen-bindingfragment 

thereofcomprisesanimmunoglobulinheavychainconstantdomainselectedfromthe 

groupconsistingofJgGIgGiJgG2,JgG2AJgG2BJgG3,JgG4,IgA,1gMJgDand1gB 

constantdomains.Insomeembodimentsthemonoclonalantibodyorantigen-binding 

fragmentthereofisdetectablylabeledcomprisesaneffectordomaincomprisesanFc 

domainand/orisselectedfromthegroupconsistingofFvF(ab')2,Fab'dsFvscFv 

sc(Fv)2fragmentsdiabodiesbivalentmultivalentandbifunctionalengineeredconstructs.  

Insomeembodimentsthemonoclonalantibodyorantigen-bindingfragmentthereofis 

obtainablefromhybridoma.Insomeembodimentsthemonoclonalantibodyorantigen

bindingfragmentthereofspecificallybindsaganglioside(e.g.,GD2orGD3).Insome 

bindsacarbohydrateportionofaganglioside(e.g.,GD2or0D3).  

Incertainaspectsaconjugatecompnsingthemonoclonalantibodyorantigen

bindingfragmentthereofdescribedhereinisprovided.Insomeembodimentsthe 

conjugatecomprisesadetectablemoiety(e.g.,afluorophoreanenzymearadioisotope, 

etc.).  

Incertainaspectsanimmunoglobulinheavyand/orlightchainselectedfromthe 
S 

groupconsistingofimmunoglobulinheavyandlightchainsequenceslistedinTable2,is 

provided.  

Sequence Identity I Homology 

Function-conservativevariantsarethoseinwhichagivenaminoacidresidueina 

proteinorenzymehasbeenchangedwithoutalteringtheoverallconformationandfunction 
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embodimentsthemonoclonalantibodyorantigen-bindingfragmentthereofspecifically
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ofthepolypeptideincludingbutnotlimitedtoreplacementofanaminoacidwithone 

havingsimilarproperties(suchasforexamplepolarityhydrogenbondingpotential, 

acidicbasichydrophobicaromaticandthelike).Aminoacidsotherthanthoseindicated 

asconservedmaydifferinaproteinsothatthepercentproteinoraminoacidsequence 

similaritybetweenanytwoproteinsofsimilarfunctionmayvaryandmaybeforexample, 

from700oto990oasdeterminedaccordingtoanalignmentschemesuchasbytheCluster 

MethodwhereinsimilarityisbasedontheMEGALJGNalgorithm.Afunction

conservativevanantalsoincludesapolypeptidewhichhasatleast600oaminoacididentity 

asdeterminedbyBLASTorFASTAalgorithmspreferablyatleast750omorepreferably 

atleast850ostillpreferablyatleast900oandevenmorepreferablyatleast950oand 

whichhasthesameorsubstantiallysimilarpropertiesorfunctionsasthenativeorparent 

proteintowhichitiscompared.  

Thepercentidentitybetweentwosequencesisafunctionofthenumberofidentical 

positionssharedbythesequences(i.e. oS 0fidenticalpositions/totalPtof 

positionsx100),takingintoaccountthenumberofgapsandthelengthofeachgapwhich 

needtobeintroducedforoptimalalignmentofthetwosequences.Thecomparisonof 

sequencesanddeterminationofpercentidentitybetweentwosequencescanbe 

accomplishedusingamathematicalalgorithmasdescribedinthenon-limitingexamples 

below.  

Thepercentidentitybetweentwonucleotidesequencescanbedeterminedusingthe 

GAPprogramintheGCGsoftwarepackage(availableontheworldwidewebattheGCG 

or80andalengthweightof1,2,3,4,5,or6.Thepercentidentitybetweentwonucleotide 

oraminoacidsequencescanalsobedeterminedusingthealgorithmofE.MeyersandW.  

Miller(CABJOS,4:1117(1989))whichhasbeenincorporatedintotheALIGNprogram 

(version2.0),usingaPAM12Oweightresiduetableagaplengthpenaltyof12andagap 

penaltyof4.Inadditionthepercentidentitybetweentwoaminoacidsequencescanbe 

determinedusingtheNeedlemanandWunsch(J.Mol.Biol.(48):444453(1970))algorithm 

whichhasbeenincorporatedintotheGAPprogramintheGCGsoftwarepackage 

(availableontheworldwidewebattheGCGcompanywebsite),usingeitheraBlosum62 

matrixoraPAM25Omatrixandagapweightof16,14,12,10,8,6,or4andalength 

weightofl,2,3,4,5,or6.  

Thenucleicacidandproteinsequencesofthepresentinventioncanfurtherbeused 
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companywebsite),usingaNWSgapdna.CMIImatrixandagapweightof40,50,60,70
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asaquerysequence' toperformasearchagainstpublicdatabasestoforexampleidentify 

relatedsequences.SuchsearchescanbeperformedusingtheNBLASTandXBLAST 

programs(version2.0)ofAltschuletat(1990)J.Mol.Biol.215:40310.BLAST 

nucleotidesearchescanbeperformedwiththeNBLASTprogramscore100, 

wordlength12toobtainnucleotidesequenceshomologoustothenucleicacidmoleculesof 

thepresentinvention.BLASTproteinsearchescanbeperformedwiththeXBLAST 

programscore50,wordlength3toobtainaminoacidsequenceshomologoustothe 

proteinmoleculesofthepresentinvention.Toobtaingappedalignmentsforcomparison 

purposesGappedBLASTcanbeutilizedasdescribedinAltschuletat,(1997)Nucleic 

AcidsRes.25(17):33893402.WhenutilizingBLASTandGappedBLASTprogramsthe 

defaultparametersoftherespectiveprograms(e.g., XIBLASTandNBLAST)canbeused 

(availableontheworldwidewebattheNCBJwebsite).  

Sequences 

Asusedhereincodingregionreferstoregionsofanucleotidesequencecomprising 

codonswhicharetranslatedintoaminoacidresidueswhereasnoncodingregionrefersto 

regionsofanucleotidesequencethatarenottranslatedintoaminoacids(e.g., 5and3' 

untranslatedregions).  

Complement[to]orcomplementaryreferstothebroadconceptofsequence 

complementaritybetweenregionsoftwonucleicacidstrandsorbetweentworegionsofthe 

samenucleicacidstrand.Itisknownthatanadenineresidueofafirstnucleicacidregion 

nucleicacidregionwhichisantiparalleltothefirstregioniftheresidueisthymineor 

uracil.Similarlyitisknownthatacytosineresidueofafirstnucleicacidstrandiscapable 

ofbasepairingwitharesidueofasecondnucleicacidstrandwhichisantiparalleltothe 

firststrandiftheresidueisguanine.Afirstregionofanucleicacidiscomplementarytoa 

secondregionofthesameoradifferentnucleicacidifwhenthetworegionsarearranged 

inanantiparallelfashionatleastonenucleotideresidueofthefirstregioniscapableof 

basepairingwitharesidueofthesecondregion.Insomeembodimentsthefirstregion 

comprisesafirstportionandthesecondregioncomprisesasecondportionwherebywhen 

thefirstandsecondportionsarearrangedinanantiparallelfashionatleastorabout500o 

andpreferablyatleastorabout750~atleastorabout900ooratleastorabout950oofthe 

nucleotideresiduesofthefirstportionarecapableofbasepairingwithnucleotideresidues 
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iscapableofformingspecifichydrogenbonds(basepairing)witharesidueofasecond
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inthesecondportion.Inotherembodimentsallnucleotideresiduesofthefirstportionare 

capableofbasepairingwithnucleotideresiduesinthesecondportion.  

Anucleicacidisoperablylinkedwhenitisplacedintoafunctionalrelationship 

withanothernucleicacidsequence.Forinstanceapromoterorenhancerisoperablylinked 

toacodingsequenceifitaffectsthetranscriptionofthesequence.Withrespectto 

transcriptionregulatorysequencesoperablylinkedmeansthattheDNAsequencesbeing 

linkedarecontiguousandwherenecessarytojointwoproteincodingregionscontiguous 

andinreadingframe.Forswitchsequencesoperablylinkedindicatesthatthesequences 

arecapableofeffectingswitchrecombination.  

Thereisaknownanddefinitecorrespondencebetweentheaminoacidsequenceofa 

particularproteinandthenucleotidesequencesthatcancodefortheproteinasdefinedby 

thegeneticcode(shownbelow).Likewisethereisaknownanddefinitecorrespondence 

betweenthenucleotidesequenceofaparticularnucleicacidandtheaminoacidsequence 

encodedbythatnucleicacidasdefinedbythegeneticcode.  

GENETICCODE 

Alanine(AlaA) OCAGCCGCGGCT 

Arginine(MgR) AGAACGCGACGCCGGCGT 

Asparagine(AsnN) AACAAT 

Asparticacid(AspD) GACGAT 

Cysteine(CysC) TGCTGT 

Glutamine(GlnQ) CAACAG 

Glycine(GlyG) GGAGGCGGGGGT 

Histidine(HisH) CACCAT 

Isoleucine(IleI) ATAATCATT 

Leucine(LeuL) CTACTCCTGCTTTTATTG 

Lysine(LysK) AAAAAG 

Methionine(MetM) ATG 

Phenylalanine(PheF) TTCTTT 

Proline(ProP) CCACCCCCGCCT 

Serine(Ser,5) AGCAGTTCATCCTCGTCT 

Threonine(ThrT) ACAACCACGACT 

Tryptophan(TrpW) TGG 
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Glutamicacid(GluE) GAAGAG
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Tyrosine(TyrY) TACTAT 

Valine(ValV) GTAGTCGTGGTT 

Terminationsignal(end) TAATAGTGA 

Animportantandwell-knownfeatureofthegeneticcodeisitsredundancy, 

wherebyformostoftheaminoacidsusedtomakeproteinsmorethanonecoding 

nucleotidetripletmaybeemployed(illustratedabove).Thereforeanumberofdifferent 

nucleotidesequencesmaycodeforagivenaminoacidsequence.Suchnucleotide 

sequencesareconsideredfunctionallyequivalentsincetheyresultintheproductionofthe 

sameaminoacidsequenceinallorganisms(althoughcertainorganismsmaytranslatesome 

sequencesmoreefficientlythantheydoothers).Moreoveroccasionallyamethylated 

variantofapurineorpyrimidinemaybefoundinagivennucleotidesequence.Such 

methylationsdonotaffectthecodingrelationshipbetweenthetrinucleotidecodonandthe 

correspondingaminoacid.  

Inmakingthechangesintheaminosequencesofpolypeptidethehydropathicindex 

ofaminoacidsmaybeconsidered.Theimportanceofthehydropathicaminoacidindexin 
e 

confernnginteractivebiologicfunctiononaproteinisgenerallyunderstoodintheart.Itis 

acceptedthattherelativehydropathiccharacteroftheaminoacidcontributestothe 

secondarystructureoftheresultantproteinwhichinturndefinestheinteractionofthe 

proteinwithothermoleculesforexampleenzymessubstratesreceptorsDNA 

antibodiesantigensandthelike.Eachaminoacidhasbeenassignedahydropathicindex 

valine(+4.2);leucine(+3.8);phenylalanine(+2.8);cysteine/cystine(+2.5);methionine 

(+1.9);alanine(+1.8);glycine(-0.4);threonine(-0.7);serine(-0.8);tryptophane(-0.9); 

tyrosine(-1.3);proline(-1.6);histidine(-3.2);glutamate(-3.5);glutamine(-3.5);aspartate 

(<RTJ3.5);asparagine(-3.5);lysine(-3.9);andarginine(-4.5).  

Itisknownintheartthatcertainaminoacidsmaybesubstitutedbyotheramino 

acidshavingasimilarhydropathicindexorscoreandstillresultinaproteinwithsimilar 

biologicalactivityi.e.stillobtainabiologicalfunctionallyequivalentprotein.  

Asoutlinedaboveaminoacidsubstitutionsaregenerallythereforebasedonthe 

relativesimilarityoftheaminoacidside-chainsubstituentsforexampletheir 

hydrophobicityhydrophilicitychargesizeandthelike.Exemplarysubstitutionswhich 

takevariousoftheforegoingcharacteristicsintoconsiderationarewell-knowntothoseof 
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onthebasisoftheirhydrophobicityandchargecharacteristicstheseare:isoleucine(+4.5);
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skillintheartandinclude:arginineand , glutamateandaspartate;serineand 

threonine;glutamineandasparagineandvalineleucineandisoleucine.  

InviewoftheforegoingthenucleotidesequenceofaDNAorRNAcanbeusedto 

derivethepolypeptideaminoacidsequenceusingthegeneticcodetotranslatetheDNAor 

RINAintoanaminoacidsequence.Likewiseforpolypeptideaminoacidsequence, 

correspondingnucleotidesequencesthatcanencodethepolypeptidecanbededucedfrom 

thegeneticcode(whichbecauseofitsredundancywillproducemultiplenucleicacid 

sequencesforanygivenaminoacidsequence).Thusdescriptionand/ordisclosureherein 

ofanucleotidesequencewhichencodesapolypeptideshouldbeconsideredtoalsoinclude 

descriptionand/ordisclosureoftheaminoacidsequenceencodedbythenucleotide 

sequence.Similarlydescriptionand/ordisclosureofapolypeptideaminoacidsequence 

hereinshouldbeconsideredtoalsoincludedescriptionand/ordisclosureofallpossible 

nucleotidesequencesthatcanencodetheaminoacidsequence.  

Table 1: Exemplary sequence ofthe CDRs ofanti-ganglioside monoclonal antibodies 

Clone Binds: CDR eDNASequence AminoAcid 
No. No.  

_____________________________________________________________________ Sequence 

4 GD2/GD3 HC- GGCTACACATTTACCAGGTACTGG GYTFTRYW 
CDR1 (SEQIDNO: 1) (SEQIDNO:2) 

Mousc HC- ATTTATCCTGGAAATAGTGATACT P(PGNSDT 

mAb CDR2 (SEQ ID NO: 3) (SEQ ID NO: 4) 

He- GCAAGATCCGATGGTCCTATGGACTAC ARSDGPMDY 

LC- GAAAGTGTTGATAATTATGGCATCAGTT ESVDNYGISF 

CDR1 TT (SEQIDNO:8) 
______ (SEQIDNO: 7) ___________________ 

LC- GCTGCATCC AAS 
CDR2 (SEQ ID NO: 9) (SEQIDNO: 10) 

LC- CAGCAAAGTAAGGAGGTTCCGTTCACG QQSKEVPFT 
CDR3 (SEQ ID NO: 11) (SEQIDNO: 12) 

6 GD3 HC- ACCTATGGAATGAGC TYGMS 
CDR1 (SEQ ID NO: 13) (SEQIDNO: 14) 

Mouse HC- TGGATAAACACATATACTGGAGTGCCAA WINTYTGVPTYGDDFKG 
IgG CDR2 CATATGGTGATGACTTCAAGGGA (SEQIDNO:16) 

Kappa ________(SEQ ID NO: 15) _____________________________ 

HG- TGGTTACGCCACCATGCTATGGACTAC WLRHHAMDY 

CDR3 (SEQIDNO: 17) (SEQIDNO: 18) 
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CDR3 (SEQ ID NO: 5) (SEQ ID NO: 6)
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Clone Binds: CDR eDNASequence AminoAcid 
No. No. Sequence 

LC- AAGGCCAGTGAGAATGTGGTTACTTATG KASENVVTYVS 
CDR1 TTTCC (SEQIDNO:20) 

_______ (SEQIDNO:_19) ______________________ 

LC- GGGGCATCCAACCGGTACACT GASNRYT 
CDR2 (SEQ ID NO: 21) (SEQ ID NO: 22) 

LC- GGACAGGGTTACAGCTATCCGTACACG GQGYSYPYT 
CDR3 (SEQIDNO: 23) (SEQIDNO: 24) 

7 GD2/GD3 HC- GGATTCACTTTTAGTGACGCCTGG GETESDAW 
CDR1 (SEQ ID NO: 25) (SEQ ID NO: 26) 

Mousc HC- ATTAGAAACAAAGCTAATAATCATGCG IIINKANNHAT 

mAb CDR2 ACA (SEQIDNO:28) 
_______ (SEQIDNO:_27) _________________________ 

HC- ACCAGGCGACATGATTCCTACTTTGACT 7FRRHDSYFDY 
CDR3 AC (SEQIDNO:30) 

_______ (SEQIDNO:_29) _________________________ 

LC- CAGGATGTGGATACTGCT QDVDTA 
CDR1 (SEQ ID NO: 31) (SEQIDNO: 32) 

LC- TGGGCATCC WAS 
CDR2 (SEQ ID NO: 33) (SEQIDNO: 34) 

LC- CAGCAATATCGCAGCTATCCTCTCACG QQYRSYPLT 
CDR3 (SEQ ID NO: 35) (SEQIDNO: 36) 

8 GD2/GD3 HG- GGCTACACATTTACCAGTTACTGG GYTFTSYW 
CDR1 (SEQIDNO: 37) (SEQIDNO: 38) 

Mousc HG- ATTTATCCTGGAAAAAGTGGTACT IYPGKSGT 

HG- AGAAGATGGGATGGTGGTATGGAGTAG TRSDGPMDY 

GDR3 (SEQ ID NO: 41) (SEQ ID NO: 42) 

LC- GAGAGTGTTGATAATTATGAGATTAGTT ESVDNYDISF 

GDR1 TT (SEQIDNO:44) 

______ (SEQIDNO:_43) _____________________ 

LG- GGTGGATGG AzkS 
GDR2 (SEQ ID NO: 45) (SEQ ID NO: 46) 

LC- GAGGAAAGTAAGGAGGTTGGGTAGAGG QQSKEMPYT 
GDR3 (SEQ ID NO: 47) (SEQ ID NO: 48) 

9 GD2/GD3 HG- GAGTAGAAGATGGAG DYNMD 
GDR1 (SEQ ID NO: 49) (SEQ ID NO: 50) 

Mousc HG- GATATTAATGGTAAGAATGGTGGTAGTA DINPNNGGTIYNQKYKG 
IgG GDR2 TGTAGAAGGAGAAGTTGAAGGGG (SEQIDNO:52) 
Kappa ________ (SEQ ID NO: 51) ___________________________ 

HG- TGGGGGATGTAGTATGATTAGGGGTGGT SGIYYDYAWFPY 
GDR3 TTGGTTAG (SEQ ID NO: 54) 

-33

mAb CDR2 (SEQ ID NO: 39) (SEQ ID NO: 40)
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Clone Binds: CDR eDNASequence AminoAcid 

No. No. Sequence 

______ (SEQIDNO:_53) _____________________ 

LC- AGTGCAAGTCAGGGCATTAGCAATTATT SASQGLSNYLN 

CDR1 TAAAC (SEQIDNO:56) 

______ (SEQIDNO:_55) _____________________ 

LC- TACACATCAAGTTTACACTCA YTSSLHS 
CDR2 (SEQ ID NO: 57) (SEQIDNO: 58) 

LC- CAGCAGTATAGTAAGCTTCCTCCTACG QQYSKLPPT 
CDR3 (SEQIDNO: 59) (SEQIDNO: 60) 

10 GD2/GD3 HG- GACTACAACATGGAC DYNMD 
CDR1 (SEQ ID NO: 61) (SEQ ID NO: 62) 

Mousc HG- GATATTAATCCTAACAATGGTGGTACTA DINPNNGGTIYNQKYKG 
1gM CDR2 TCTACAACCAGAAGTTCAAGGGC (SEQIDNO:64) 
Kappa ________ (SEQ ID NO: 63) __________________________ 

HG- TGGGGGATGTAGTATGATTAGGGGTGGT SGIYYDYAWFPY 

GDR3 TTGGTTAG (SEQIDNO:66) 

_______ (SEQIDNO:_65) _________________________ 

LG- AGTGGAAGTGAGGGGATTAGGAATTATT SASQGISNYLN 

GDR1 TAAAG (SEQIDNO:68) 
_______ (SEQIDNO:_67) _________________________ 

LG- TAGAGATGAAGTTTAGAGTGA YTSSLHS 
GDR2 (SEQ ID NO: 69) (SEQ ID NO: 70) 

LG- GAGGAGTATAGTAAGGTTGGTGGTAGG QQYSKLPPT 
GDR3 (SEQ ID NO: 71) (SEQ ID NO: 72) 

13 GD2/GD3 HG- GAGTATGAAATGGAG DYEMH 
GDR1 (SEQIDNO: 73) (SEQIDNO: 74) 

1gM GDR2 GGTAGAATGAGAAGTTGAAGGGG (SEQIDNO:76) 
Kappa ________ (SEQ ID NO: 75) ___________________________ 

HG- AGGTGGGAGGGAGAGTAG SWDGDY 
GDR3 (SEQ ID NO: 77) (SEQ ID NO: 78) 

LG- AAGGGGAGTGAGAATGTGGGTAGTAAT KASQNVGTNVA 

GDR1 GTAGGG (SEQIDNO:80) 

_______ (SEQIDNO:_79) _________________________ 

LG- TGGGGATGGTAGGGGTAGAGT SASYRYS 

GDR2 (SEQ ID NO: 81) (SEQ ID NO: 82) 

LG- GAGGAATATAAGAGGTATGGATTGAGG QQYNSYPFT 

GDR3 (SEQIDNO: 83) (SEQIDNO: 84) 

14 GD2/GD3 HG- GAGTAGAAGATGGAG DYNMD 

GDR1 (SEQ ID NO: 85) (SEQ ID NO: 86) 

HG- GATATTAATGGTAAGAATGGTGGTAGTA DINPNNGGTIYNQKYKG 
GDR2 TGTAGAAGGAGAAGTTGAAGGGG (SEQ ID NO: 88) 
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Mousc HG- GGTATTGATGGTGAAAGTGGTGGTAGTG AIDPETGGTAYNQKFKG
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Clone Binds: CDR eDNASequence AminoAcid 

No. No.  
_____________________________________________________________________ Sequence 

Mousc ________ (SEQ ID NO: 87) ____________________________ 
1gM HC- TCGGGGATCTACTATGATTACGCCTGGT 

SGIYYDYAWFPY Kappa CDR3 TTCCTTAC 
(SEQIDNO:90) 

_______ (SEQIDNO:_89) _________________________ 

LC- AGTGCAAGTCAGGGCATTAGCAATTATT SASQGISNYLN 

CDR1 TAAAC (SEQIDNO:92) 

_______ (SEQIDNO:_91) ______________________ 

LC- TACACATCAAGTTTACACTCA YTSSLHS 

CDR2 (SEQIDNO: 93) (SEQIDNO: 94) 

LC- CAGCAGTATAGTAAGCTTCCTCCTACG QQYSKLPPT 

CDR3 (SEQ ID NO: 95) (SEQ ID NO: 96) 

15 GD2/GD3 HC- GGATTCACTTTTAGTGACGCCTGG GETESDAW 

CDR1 (SEQ ID NO: 97) (SEQ ID NO: 98) 
Mousc HC- ATTAGAAACAAAGCTAATAATCATGCG IIINKANNHAT 

mAb CDR2 ACA (SEQIDNO:100) 
_______ (SEQIDNO:_99) _________________________ 

HC- ACCGGGCGACATGATTCCTACTTTGACT TGRHDSYFDY 
CDR3 AC (SEQIDNO:102) 

_______ (SEQIDNO:_101) ______________________ 

LC- CAGGGCATTAGCAATTAT QGISNY 
CDR1 (SEQ ID NO: 103) (SEQIDNO: 104) 

LC- TACACATCA YTS 
CDR2 (SEQ ID NO: 105) (SEQIDNO: 106) 

LC- CAGCAGTATAGTAAGCTTCCTCCTACG QQYSKLPPT 
CDR3 (SEQ ID NO: 107) (SEQIDNO: 108) 

CDR1 (SEQ ID NO: 109) (SEQIDNO: 110) 

Mousc HG- ATTTATCCTGGTAGTGGTAGTACT IYPGSGST 

mAb CDR2 (SEQ ID NO: 111) (SEQ ID NO: 112) 

HG- GCAAGCCACCGATTTGATTACTACGGTA ASHRFDYYGSSYYAMDY 
CDR3 GTAGCTACTATGCTATGGACTAC (SEQIDNO:114) 

_______ (SEQIDNO:_113) ______________________ 

LC- CAGGACATTTGCAATTAT QDICNY 

CDR1 (SEQ ID NO: 115) (SEQIDNO: 116) 

LC- TACACATCA YTS 

CDR2 (SEQ ID NO: 117) (SEQIDNO: 118) 

LC- CAACAGGGTAATACGCTTCCGCTCACG QQGNTLPLT 

CDR3 (SEQ ID NO: 119) (SEQIDNO: 120) 

18 GD2/GD3 HG- GGATAGAGGTTGAGTGAGTTGGAG GYTFTDFH 

GDR1 (SEQ ID NO: 121) (SEQIDNO: 122) 
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17 GD2/GD3 HG- GGCTACACCTTCACCAGCTACTGG GYTFTSYW
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Clone Binds: CDR eDNASequence AminoAcid 
No. No.  

_____________________________________________________________________Sequence 

Mousc HC- ATTAATCCTAACAATGGTGGTACT INPNNGGT 

mAb CDR2 (SEQ ID NO: 123) (SEQ ID NO: 124) 

HC- GTAAGAGAAATCTACTTTGGCTTTGACT VR1EIYFGFDY 

CDR3 AC (SEQIDNO:126) 
_______ (SEQIDNO:_125) ______________________ 

LC- CAGGACATTTGCAATTAT QDICNY 
CDR1 (SEQ ID NO: 127) (SEQIDNO: 128) 

LC- TACACATCA YTS 
CDR2 (SEQ ID NO: 129) (SEQIDNO: 130) 

LC- CAACAGGGTAATACGCTTCCGCTCACG QQGNTLPLT 
CDR3 (SEQ ID NO: 131) (SEQIDNO: 132) 

19 GD2 HC- GGATACACATTCACTAAATACACC GYTFTKYT 
CDR1 (SEQ ID NO: 133) (SEQIDNO: 134) 

Mousc HC- ATTAATCCTAACAATGGTGGTACT INPNNGGT 

mAb CDR2 (SEQ ID NO: 135) (SEQ ID NO: 136) 

HC- ACAAGCAAGTCCTTTGACTAC TSKSFDY 

CDR3 (SEQ ID NO: 137) (SEQIDNO: 138) 

LC- TCAAGTGTAAGTAAC SSVSN 

CDR1 (SEQ ID NO: 139) (SEQIDNO: 140) 

LC- AGCACATCC STS 

CDR2 (SEQ ID NO: 141) (SEQIDNO: 142) 

LC- CAACAAAGGAGTGGTTACCCATTCACG QQRSGYPFT 

CDR3 (SEQ ID NO: 143) (SEQIDNO: 144) 

monoclonal antibodies 

SEQ ID NO: 145 Clone 4 Heavy Chain Variable (til) eDNA Sequence 

CAAGTACAGCTGGAGGAGTCTGGGACTGTGOTGGCAAGGCCTGGGGCTTCAGTGAAGATSTCOTGCAAGACTT 
CTGGCTACACATTTACCAGGTACTGGATSCACTGGGTAAAACAGAGGCCTGGACAGGGTCTGGAATGGATAGG 
GGCTATTTATCOTGGAZNATAGTGATACTACCTACAACCAGAAGTTCAAGGGCAAGGCCA/\ACTGACTSCASTC 
ACATCCGCCACCAATGCCTACATGGAAGTAAGCAGCCTGACA/~ATGAGGACTCTGCGGTCTATTACTGTGCAA 
GATCCGATGGTCCTATSGACTACTGGGGTCAPLGGAACCTCAGTCACCGTCTCCTCA 

SEQ ID NO: 146 Clone 4 Heavy Chain Variable (vi) Amino Acid Sequence 

QVQLEESGTVLARPGASVKMSCKTSGYTFTRYWMHWVKQRPGQGLEWIGAIYPGNSDTTYNQKFKGKPLKLTAV 

TSATNAYMEVSSLTNEDSAVYYCARSDGBMDYWGQGTSVTVSS 

SEQ ID NO: 147 Clone 4 Light Chain (kappa) Variable (vL) cDNA Sequence 

GACATTGTACTGACCCAATCTCCAGCTTCTTTGGCTGTGTCTCTAGGGCAGAGGGCCACCATTTCCTGCAGAG 
CCAGCGA/\AGTCITGATAATTATGGCATCAGTTTTATGAACTGGTTCCAACAGA/\ACCAGGACAGCCACCCAA 
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Table 2: Exemplary sequence ofthe leader and variable regions ofanti-ganglioside
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ACTCCTCATCTATGGTGCATGCAZYTCAI&GGATGCGGGGTCCCTGGCAGGTTTAGTGGCAGTGGGTCTGGGACA 

GACTTCASTCTCAACATCCATCCTATGGAGGAGGATGATACTGCAATGTATTTCTSTCASCA/\ASTAASSASS 

TTCCSTTCACSTTCSSASSSSSSACCAASCTSSA 

SEQ ID NO: 148 Clone 4 Light Chain (kappa) Variable (vL) Amino Acid 
Sequence 

DIVLTQSBASLAVSLSQRATISCRASESVDNYSISFMNWFQQKBSQBBKLLIYAASNQSSSVBARFSSSSSST 

DFSLNIHBMEEDDTAMYFCQQSKEVBFTFSSSTKL 

SEQ ID NO: 149 Clone 6 Heavy Chain Variable (vil) eDNA Sequence 

CASATCCASTTSSTAC~TCTSSACCTSASCTSAASAASCCTSSASASACASTCAASATCTCCTSCA7&SSCTT 

CTSSATATTCCTTCACAACCTATSSAPLTSASCTSSSTSA/\ACASSCTCCASSA/\ASSSTTTA/\ASTSSATSSS 

CTSSATA/\ACACATATACTSSASTSCCPACATATSSTSATSACTTCAASSSACSSTTTSCCTTCTCTTTSSAA 

ACCTCTACCASCACTSCCTATTTSCASATCAACAACCTCA/\AAATSACSACACSSCTTCATATTTCTSTSCAA 

SATSSTTACSCCACCATSCTATSSACTACTSSSSTCAPLSSAACCTCASTCACCSTCTCCTCA 

SEQ ID NO: 150 Clone 6 Heavy Chain Variable (vil) Amino Acid Sequence 

QIQLVQSSBELKKBSETVKISCKASSYSFTTYSMSWVKQABSKSLKWM 

SWINTYTSVBTYSDDFKSRFAFSLETSTSTAYLQINNLKNDDTASYFCARWLRHHAMDYWSQSTSVTVSS 

SEQ ID NO: 151 Clone 6 Light Chain (kappa) Variable (vL) cDNA Sequence 

AACATTSTAI&TSACCCAATCTCCCA/\ATCCATSTCCATSTCASTASSASASASSSTCACCTTSACCTSCAASS 

CCASTSASAI&TSTSSTTACTTATSTTTCCTSSTATCAACASAZ\ACCASASCASTCTCCTAZ\ACTSCTSATATA 
CSSSSCATCCAACCSSTACACTSSSSTCCCCSATCSCTTCACASSCASTSSATCTSCAACASATTTCACTCTS 

ACCATCASCASTSTSCASSCTSAASACCTTSCASATTATCACTSTSSACASSSTTACASCTATCCSTACACST 

TCSSASSSSSSACCAASCTSSAkATAA/~A 

SEQ ID NO: 152 Clone 6 Light Chain (kappa) Variable (vL) Amino Acid 
Sequence 

NIVMTQSBKSI'4SMSVSERVTLTCKASENVVTYVSWYQQKBEQSBKLLIYSASNRYTSVBDRFTSSSSATDFTL 

SEQ ID NO: 153 Clone 7 Heavy Chain Variable (vH) cDNA Sequence 

CASSTTCASCTSSASCASTCTSSASSASCCTTSSTSCAPLCCTSSASSATCCATSNAACTCTCTTSTSCTSCCT 
CTSSATTCACTTTTASTSACSCCTSSATSSACTSSSTCCSCCASTCTCCASA/tAASSSSCTTSASTSSSTTSC 
TSA/~ATTASA/~ACA/~ASCTAATAATCATSCSACATACTATSCTSASTCTSTSA7~ASSSASSTTCACCATCTCA 
ASASATSATTCCA/\A/\ATASTSTCTACCTSCNAATSAACAACTTAASASCTSAASACACTSSCATTTATTATT 
STACCASSCSACATSATTCCTACTTTSACTACTSSSSCCAASSCACCACTCTCACASTCTCCTCA 

SEQ ID NO: 154 Clone 7 Heavy Chain Variable (vH) Amino Acid Sequence 

QVQLEQSSSALVQBSSSMKLSCAZYSSFTFSDAWMDWVRQSBEKSLEWVAEIRNKANNHATYYAESVKSRFTIS 

RDDSKNSVYLQMNNLRAEDTSIYYCTRRHDSYFDYWSQSTTLTVSS 

SEQ ID NO: 155 Clone 7 Light Chain (kappa) Variable (vL) cDNA Sequence 

SACATTSTSATSACCCASTCTCACA/\ATTCATSTCCACATCASTASSASACASSSTCASCATCACCTACAASS 
CCASTCASSATSTSSATACTSCTSTASCCTSSTATCAI&CASA/\ACCASSSCAATCTCCTAZ\ACTACTSATTTA 
CTSSSCATCCACCCSSCACACTSSASTCCCTSATCSCTTCACASSCASTSSATCTSSSACASATTTCACTCTC 
ACCATTAACAATSTSCASTCTSAASACTTSSCASATTATTTCTSTCASCAATATCSCASCTATCCTCTCACST 
TCSSTSCTSSSACCAASCTSSAACTSNAACSS 
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TISSVQAEDLADYHCSQSYSYBYTFSSSTKLEIK
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SEQ ID NO: 156 Clone 7 Light Chain (kappa) Variable (vL) Amino Acid 
Sequence 

DIVMTQSHKFMSTSVGDRVSITYKASQDVDTAVAWYQQKBGQSPKLLIYWASTRHTGVPDRFTGSGSGTDFTL 
TINNVQSEDLADYFGQQYRSYBLTFGAGTKLELKR 

SEQ ID NO: 157 Clone 8 Heavy Chain Variable (vil) eDNA Sequence 

GAAGTA/\AGCTSCAGGASTCTGGGACTGAGOTGGCAAGGCCTGGGGCTTCAGTGAAGATSTCOTSCAAGACTT 
CTGGCTACACATTTACCAGTTACTGGATSCACTGSGTAAAACAGAGSCCTGGACAGGGTCTGGAATGGATAGG 
GGCTATTTATCCTGGAI\AAAGTGGTACTACCTACAACCAGAAGTTCAAGGGCAAGGCCA/\ACTGACTSCASTC 
ACATCCGCCAGCACTGCCTACATGGAPLCTCAGCAGCCTGACA/\ATGAGGACTCTGCGGTCTATTACTGTACAA 
GATCCGATGGTCCTATGGACTACTGGGGTCAI&GGAZYCCTCAGTCACCGTCTCCTCA 

SEQ ID NO: 158 Clone 8 Heavy Chain Variable (vil) Amino Acid Sequence 

EVKLQESGTELARBGASVKMSCKTSGYTFTSYWMHWVKQRBGQGLEWIGAIYBGKSGTTYNQKFKGKAKLTAV 

TSASTAYMELSSLTNEDSAVYYCTRSDGPMDYWGQGTSVTVSS 

SEQ ID NO: 159 Clone 8 Light Chain (kappa) Variable (vL) cDNA Sequence 

GACATTSTGCTGACCCAATCTCCAGCTTCTTTGGCTSTSTCTCTAGSSCAGASSSCCACCATCTCCTSCASAS 
CCASCSASASTSTTSATAATTATSACATTASTTTTATSAACTSSTTCCAPLCASA/\ACCASSACASCCACCCAA 

ACTCCTCATCTATSCTSCATCCAZYCCPASSATCCSSSSTCCCTSCCASSTTCASTSSCASTSSSTCTSSSACA 

SACTTCASTCTCAACATCCATCCTATSSASSASSATSATACTSCPATSTATTTCTSTCASCA/\ASTAASSASS 

TTCCSTACACSTTCSSASSSSSSACCAI&SCTSSMATA/&/\ACSS 

SEQ ID NO: 160 Clone 8 Light Chain (kappa) Variable (vL) Amino Acid 
Sequence 

DIVLTQSPASLAVSLSQRATISCRASESVDNYDISFMNWFQQKPSQPPKLLIYAASNQSSSVPARFSSSSSST 

DFSLNIHBMEEDDTAMYFCQQSKEVBYTFSSSTKLEIKR 

SASSTCCASCTSCAACASTCTSSACCTSASCTSSTSAASCCTSSSSCTTCASTSAASATACCCTSCAASSCTT 
CTSSATACACATTCACTSACTACAACATSSACTSSSTSNAACASASCCATSSAZ\ASASCCTTSASTSSATT55 

ASATATTAPLTCCTAI&CAZYTSSTSSTACTATCTACAZYCCASAZYSTTCAASSSCAZYSSCCACATTSACTSTASAC 
AI&STCCTCCASCACASCCTACATSSASCTCCSCASCCTSACATCTSASSACACTSCASTCTATTACTSTSCAA 

SATCSSSSATCTACTATSATTACSCCTSSTTTCCTTACTSSSSCCAASSSACTCTSSTCACTSTCTCTSCA 

SEQ ID NO: 162 Clone 9 Heavy Chain Variable (vH) Amino Acid Sequence 

EVQLQQSSPELVKPSASVKIPCKASSYTFTDYNMDWVKQSHSKSLEWISDINPNNSSTIYNQKFKSKATLTVD 

KSSSTAYMELRSLTSEDTAVYYCARSSIYYDYAWFPYWSQSTLVTVSA 

SEQ ID NO: 163 Clone 9 Light Chain (kappa) Variable (vL) cDNA Sequence 

SATATCCASATSACACASACTACATCCTCCCTSTCTSCCTCTCTSSSASACASASTCACCATCASTTSCASTS 

CAASTCASSSCATTASCAATTATTTAJ\ACTSSTATCASCASAI\ACCASATSSAACTSTTAZ\ACTCCTSATCTA 
TTACACATCAASTTTACACTCASSASTCCCATCAASSTTCASTSSCASTSSSTCTSSSACASATTATTCTCTC 

ACCATCASCAACCTSSAZYCCTSAZYSATATTSCCACTTACTATTSTCASCASTATASTAASCTTCCTCCTACST 
TCSSTSCTSSSACCPASCTSSASCTSNAA 
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SEQ ID NO: 161 Clone 9 Heavy Chain Variable (vH) cDNA Sequence
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SEQ ID NO: 164 Clone 9 Light Chain (kappa) Variable (vL) Amino Acid 
Sequence 

DIQMTQTTSSLSASLGDRVTISCSASQGISNYLNWYQQKBDGTVKLLIYYTSSLHSGVBSRFSGSGSGTDYSL 

TISNLEBEDIATYYGQQYSKLBBTFGAGTKLELK 

SEQ ID NO: 165 Clone 10 Heavy Chain Variable (vil) eDNA Sequence 

GAGGTOCAGOTGCAIYCAGTCTGGACCTGAGOTGGTGAAGCCTGGGGCTTCAGTGAAGATACCCTGCAAGGCTT 
CTGGATACACATTCACTGACTACAACATGGACTGGGTGA/~ACAGAGCCATGGA7~AGAGCCTTGAGTGGATTGG 

AGATATTAATCCTAACAATGGTGGTACTATCTACAACCAGAAGTTCAAGGGCAAGGCCACATTGACTSTAGAC 
AAGTCCTCCAGCACAGCCTACATGGAGCTCCGCAGCCTGACATCTGAGGACACTGCAGTCTATTACTGTGCAA 

SATCSGGGATOTACTATGATTAGGOCTGSTTTCOTTACTGSGGCCAAGGGACTCTGGTCACTSTCTCTSCAS 

SEQ ID NO: 166 Clone 10 Heavy Chain Variable (vil) Amino Acid Sequence 

EVQLQQSSBELVKBSASVKIBCKZYSSYTFTDYNMDWVKQSHSKSLEWISDINBNNSSTIYNQKFKSKATLTVD 

KSSSTAYMELRSLTSEDTAVYYCARSSIYYDYAWFBYWSQSTLVTVSA 

SEQ ID NO: 167 Clone 10 Light Chain (kappa) Variable (vL) cDNA Sequence 

SATATCCASATSACACASACTACATCCTCCCTSTCTSCCTCTCTSSSASACASASTCACCATCASTTSCASTS 

CAASTCASSSCATTASCAATTATTTA/\ACTSSTATCASCASAZ\ACCASATSSAZYCTSTTAZ\ACTCCTSATCTA 
TTACACATCAASTTTACACTCASSASTCCCATCAASSTTCASTSSCASTSSSTCTSSSACASATTATTCTCTC 
ACCATCASCAACCTSSAACCTSAASATATTSCCACTTACTATTSTCASCASTATASTAASCTTCCTCCTACST 
TCSSTSCTSSSACCAASCTSSASCTSA/\AC 

SEQ ID NO: 168 Clone 10 Light Chain (kappa) Variable (vL) Amino Acid 
Sequence 

DIQMTQTTSSLSASLSDRVTISCSASQSISNYLNWYQQKBDSTVKLLIYYTSSLHSSVPSRFSSSSSSTDYSL 

TISNLEPEDIATYYCQQYSKLBPTFSASTKLELK 

SEQ ID NO: 169 Clone 13 Heavy Chain Variable (vH) cDNA Sequence 

CSSSCTACACATTTACTSACTATSAJ\ATSCACTSSSTSAASCASACACCTSTSCATSSCCTSSPATSSATT55 
ASCTATTSATCCTSA/\ACTSSTSSTACTSCCTACAATCASAASTTCAASSSCAASSCCATACTSACTSCASAC 
A/\ATCCTCCASCACASCCTACATSSASCTCCSCASCCTSACATCTSASSACTCTSCCSTCTATTACTSTACAA 
SAI&SCTSSSACSSASACTACTSSSSCCAASSCACCACTCTCACASTCTCCTCA 

SEQ ID NO: 170 Clone 13 Heavy Chain Variable (vH) Amino Acid Sequence 

QVQLQQSSAELVRBSASVTLSCKASSYTFTDYEMHWVKQTBVHSLEWISAIDBETSSTAYNQKFKSKAILTAD 
KSSSTAYMELRSLTSEDSAVYYCTRSWDSDYWSQSTTLTVSS 

SEQ ID NO: 171 Clone 13 Light Chain (kappa) Variable (vL) cDNA Sequence 

SACATTSTSATSACCCASTCTCAI\AAATTCATSTCCACATCASTASSASACASSSTCASCSTCACCTSCAASS 
CCASTCASAATSTSSSTACTAATSTASCCTSSTATCAACASA/\ACCASSSCAATCTCCTA/\ASCACTSATTTA 
CTCSSCATCCTACCSSTACASTSSASTCCCTSATCSCTTCACASSCASTSSATCTSSSACASATTTCACTCTC 
ACCATCASCAATSTSCASTCTSAASACTTSSCASASTATTTCTSTCASCAATATAACASCTATCCATTCACST 
TCSSCTCSSSSACA/\ASTTSSAI\ATAAAA 

SEQ ID NO: 172 Clone 13 Light Chain (kappa) Variable (vL) Amino Acid 
Sequence 
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CASSTTCAACTSCASCASTCTSSSSCTSASCTSSTSASSCCTSSSSCTTCASTSACSCTSTCCTSCAASSCTT
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DIVMTQSQKFI4STSVGDRVSVTCKASQNVGTNVAWYQQKBGQSBKALIYSASYRYSGVBDRFTGSGSGTDFTL 
TISNVQSEDLAEYFCQQYNSYBFTFGSGTKLEIK 

SEQ ID NO: 173 Clone 14 Heavy Chain Variable (vil) eDNA Sequence 

GAGGTCOAGOTGCAACAGTCTGGACCTGAGOTGGTGAAGCCTGGGGCTTCAGTGAAGATACCGTGCAAGGCTT 
CTGGATACACATTCACTGACTACAACATGGACTGGGTGA/\ACAGAGCCATGGA7\AGAGCCTTGASTGGATTGG 
AGATATTAATCCTAACAPLTGGTGGTACTATCTACAPLCCAGAPLGTTCAAGGGCAAGGCCACATTGACTSTAGAC 
AAGTCCTCCAGCACAGCCTACATGGAGCTCCGCAGCCTGACATCTGAGGACACTGCAGTCTATTACTGTGCAA 
SATCGGGGATCTACTATGATTACGCCTGGTTTCCTTACTGGGGCCAAGGGACTCTGGTCACTSTCTCTSCAS 

SEQ ID NO: 174 Clone 14 Heavy Chain Variable (til) Amino Acid Sequence 

EVQLQQSSBELVKBSASVKIBCKZYSSYTFTDYNMDWVKQSHSKSLEWISDINBNNSSTIYNQKFKSKATLTVD 

KSSSTAYMELRSLTSEDTAVYYCARSSIYYDYAWFBYWSQSTLVTVSA 

SEQ ID NO: 175 Clone 14 Light Chain (kappa) Variable (vL) cDNA Sequence 

SATATCCASATSACACASACTACATCCTCCCTSTCTSCCTCTCTSSSASACASASTCACCATCASTTSCASTS 

CAASTCASSSCATTASCAATTATTTA/~ACTSSTATCASCASA/~ACCASATSSAACTSTTA/~ACTCCTSATCTA 
TTACACATCAASTTTACACTCASSASTCCCATCAASSTTCASTSSCASTSSSTCTSSSACASATTATTCTCTC 

ACCATCASCAACCTSSAZYCCTSAASATATTSCCACTTACTATTSTCASCASTATASTAASCTTCCTCCTACST 
TCSSTSCTSSSACCAASCTSSASCTSAJ\AC 

SEQ ID NO: 176 Clone 14 Light Chain (kappa) Variable (vL) Amino Acid 
Sequence 

DIQMTQTTSSLSASLSDRVTISCSASQSISNYLNWYQQKBDSTVKLLIYYTSSLHSSVBSRFSSSSSSTDYSL 

TISNLEPEDIATYYCQQYSKLBPTFSASTKLELK 

SEQ ID NO: 177 Clone 15 Heavy Chain Variable (vH) cDNA Sequence 

CAASTTCASCTSCASSASTCTSSASSASCCTTSSTSCAACCTSSASSATCCATSA/\ACTCTCTTSTSCTSCCT 
CTSSATTCACTTTTASTSACSCCTSSATSSACTSSSTCCSCCASTCTCCASAZtAASSSSCTTSASTSSSTTSC 

TSAJ\ATTASNAACAJ\ASCTAATAPLTCATSCSACATACTATSCTSASTCTSTSAZ\ASSSASSTTCACCATCTCA 

STACCSSSCSACATSATTCCTACTTTSACTACTSSSSCCAASSCACCACTCTCACASTCTCCTCA 

SEQ ID NO: 178 Clone 15 Heavy Chain Variable (vH) Amino Acid Sequence 

QVQLQESSSALVQBSSSMKLSCAASSFTFSDAWMDWVRQSBEKSLEWVAEIRNKANNHATYYAESVKSRFTIS 

RDDSKNSVYLQMNNLRAEDTSIYYCTSRHDSYFDYWSQSTTLTVSS 

SEQ ID NO: 179 Clone 15 Light Chain (kappa) Variable (vL) cDNA Sequence 

SATATCCASATSACACASACTACATCCTCCCTSTCTSCCTCTCTSSSASACASASTCACCATCASTTSCASTS 

CAASTCASSSCATTASCAATTATTTA/\ACTSSTATCASCASA/\ACCASATSSAACTSTTA/\ACTCCTSATCTA 
TTACACATCAASTTTACACTCASSASTCCCATCAASSTTCASTSSCASTSSSTCTSSSACASATTATTCTCTC 

ACCATCASCAACCTSSAZYCCTSAASATATTSCCACTTACTATTSTCASCASTATASTAASCTTCCTCCTACST 
TCSSTSCTSSSACCAASCTSSASCTSAZ\ACSS 

SEQ ID NO: 180 Clone 15 Light Chain (kappa) Variable (vL) Amino Acid 
Sequence 

DIQMTQTTSSLSASLSDRVTISCSASQSISNYLNWYQQKBDSTVKLLIYYTSSLHSSVPSRFSSSSSSTDYSL 

TISNLEPEDIATYYCQQYSKLBPTFSASTKLELKR 
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SEQ ID NO: 181 Clone 17 Heavy Chain Variable (vi) cDNA Sequence 

GAGGTOCAGOTGGAGGAGTCTGGGGCTGAGOTIGTGAAGCCTGGGGCTTCGGTGAAGATSTCOTGTAAGGCTT 
CTGGCTACACCTTCACCAGOTACTGGATAACCTGGGTGAI&GCAGAGGCCTGGACAAGGCCTTGASTGGATT55 
AGATATTTATCCTSSTASTSSTASTACTAZYCTACAZYTGAGAZYGTTCAAGAGOAkSSCCACAOTSACTSTASAC 
ACATCCTCCASCACAACCTACATSCASCTCASCASCCTSACATCTSASSACTCTSCSSTCTATTACTSTSCAA 
SCCACCSATTTSATTACTACSSTASTASCTACTATSCTATSSACTACTSSSSTCAASSAACCTCASTCACCST 
CTCCTCA 

SEQ ID NO: 182 Clone 17 Heavy Chain Variable (vil) Amino Acid Sequence 

EVQLEESSAELVKBSASVKMSCKASSYTFTSYWITWVKQRBSQSLEWISDIYBSSSSTNYNEKFKSKATLTVD 

TSSSTTYMQLSSLTSEDSAVYYCASHRFDYYSSSYYAMDYWSQSTSVTVSS 

SEQ ID NO: 183 Clone 17 Light Chain (kappa) Variable (vL) cDNA Sequence 

SATATCCASATSACACASACTACATCCTCCCTSTCTSCCTCTCTSSSASACASASTCACCATCASTTSCASSS 
CAASTCASSACATTTSCAZYTTATTTA/\ACTSSTATCASCASAZ\ACCASATSSACCTTTTAZ\ACTCCTSATCTT 
CTACACATCAASATTACACTCASSASTCCCATCAASSTTCASTSSCASTSSSTCTSSAACASATTATTCTCTC 
ACCATTASC~CCTSSASCAASAASATATTSCCACTTACTTTTSCCAACASSSTAATACSCTTCCSCTCACST 
TCSSTSCTSSSACCAASCTSSASCTSA/\ACSS 

SEQ ID NO: 184 Clone 17 Light Chain (kappa) Variable (vL) Amino Acid 
Sequence 

DIQMTQTTSSLSASLSDRVTISCRASQDICNYLNWYQQKBDSBFKLLIFYTSRLHSSVBSRFSSSSSSTDYSL 

TISNLEQEDIATYFCQQSNTLBLTFSASTKLELKR 

SEQ ID NO: 185 Clone 18 Heavy Chain Variable (vH) cDNA Sequence 

SAASTACASCTSSASSASTCTSSACCTSASCTSSTSAASCCTSSSACTTCASTSAASATATCCTSTAASSCTT 
CTSSATACACSTTCACTSACTTCCACATTAACTSSSTSA/~ACASASCCATSSA7~ASAACCTTSASTSSATT55 
ASATATTAATCCTAACAATSSTSSTACTAACTACAACCASA7\ATTCAASSSCAASSCCACATTSATTSTTSAC 
AJNLSTCTTCCASCSCASCCTACATSSASCTCCSCASCCTSACATCTSASSACTCTSCASTCTATTATTSTSTAA 

SEQ ID NO: 186 Clone 18 Heavy Chain Variable (vH) Amino Acid Sequence 

EVQLEESSBELVKBSTSVKISCKASSYTFTDFHINWVKQSHSKNLEWISDINBNNSSTNYNQKFKSKATLIVD 

KSSSAAYMELRSLTSEDSAVYYCVREIYFSFDYWSQSTTLTVSS 

SEQ ID NO: 187 Clone 18 Light Chain (kappa) Variable (vL) cDNA Sequence 

SATATCCASATSACACASACTACATCCTCCCTSTCTSCCTCTCTSSSASACASASTCACCATCASTTSCASSS 
CAPLSTCASSACATTTSCAATTATTTA/\ACTSSTATCASCASA/\ACCASATSSACCTTTTAZ\ACTCCTSATCTT 
CTACACATCAASATTACACTCASSASTOCCATCAASSTTCASTSSCASTSSSTCTSSAACASATTATTCTCTC 
ACCATTASC~CCTSSASCAASAASATATTSCCACTTACTTTTSCCAACASSSTAATACSCTTCCSCTCACST 
TCSSTSCTSSSACCAASCTSSASCTSAJ\ACSS 

SEQ ID NO: 188 Clone 18 Light Chain (kappa) Variable (vL) Amino Acid 
Sequence 

DIQMTQTTSSLSASLSDRVTISCRASQDICNYLNWYQQKBDSBFKLLIFYTSRLHSSVBSRFSSSSSSTDYSL 

TISNLEQEDIATYFCQQSNTLBLTFSASTKLELKR 
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SASNAATCTACTTTSSCTTTSACTACTSSSSCCPASSCACCACTCTCACASTCTCCTCA
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SEQ ID NO: 189 Clone 19 Heavy Chain Variable (vi) eDNA Sequence 

GAAGTGAAGCTGGAGGAGTCTGGACCTGAGOTGGTGAAGCCTGGGGCTTCAGTGAAGATATCOTGCAAGACTT 
CTGGATACACATTCACTAZ\ATACACCATSCACTGGGTGAAGCAGAGCCATGGAZ\AGAGCCTTGASTGGATTGG 

AGATATTAATCCTAACAZYTGGTGGTACTAACTACAZYCCAGAAGTICAAGGGCACGGCCACATIGACTSTACAC 
AI&GTCCTCCACCACAGCCTACATGGAGCTCCGCAGCCTGACATCTGAGGATTCTGCAGTCTATTACTGTACAA 

GCAAGTCCTTTGACTACTGGGGCCAI&GGCACCACTCTCACASTCTCCTCA 

SEQ ID NO: 190 Clone 19 Heavy Chain Variable (vil) Amino Acid Sequence 

EVKLEESGBELVKBGASVKISCKTSGYTFTKYTMHWVKQSHGKSLEWIGDINBNNGGTNYNQKFKGTATLTVH 

KSSTTAYMELRSLTSEDSAVYYCTSKSFDYWGQGTTLTVSS 

SEQ ID NO: 191 Clone 19 Light Chain (kappa) Variable (vL) cDNA Sequence 

CA/~ATTGTTCTCACCCAGTCTCCAGCAATCATGTCTGCATCTCCAGGGGAGAAGGTCACCATAACCTGCAGTG 
CCAGCTCAAGTGTAAGTAACATACACTGGTTCCAGCAGAAGCCAGGCACTTTTCCCA/\ACTCTGGATTTATAG 
CACATCCACCCTGGCTTCTGGAGTCCCTGGTCGCTTCAGTGGCAGTGGATCTGGGACCTCTTACTCTCTCACA 
ATCAGCCGAATGGGGGCTGAAGATGCTGCCACTTATTACTGCCAI&CA/\AGGAGTGGTTACCCATTCACGTTCG 
GCTCGGGGACA/\AGTTGGA/\ATA/\§\ACGG 

SEQ ID NO: 192 Clone 19 Light Chain (kappa) Variable (vL) Amino Acid 
Sequence 

QIVLTQSPAII4SASPGEKVTITCSASSSVSNIHWFQQKPGTFPKLWIY 

STSTLASGVBGRFSGSGSGTSYSLTISRMGAEDAATYYCQQRSGYBFTFGSGTKLEIKR 

*IncludedinTables1and2areRNAnucleicacidmolecules(e.g., thymidinereplacedwith 

uridine),nucleicacidmoleculesencodingorthologsoftheencodedproteinsaswellas 

DNAorRNAnucleicacidsequencescomprisinganucleicacidsequencehavingatleast 

8000 8100820o830o840o850o860o870o880o890o900o910o920o930o940o 

950~ 9600,970~ 980~ 990~ 99,50oormoreidentityacrosstheirfulllengthwiththe 

Suchnucleicacidmoleculescanhaveafunctionofthefull-lengthnucleicacidasdescribed 

furtherherein.  
*TheantibodiespresentedinTables1and2bindthecarbohydratedomainofthe 

gangliosideGD2andGD3.  

Nucleic Acids. Vectors. and Recombinant Host Cells 

Afurtherobjectoftheinventionrelatestonucleicacidsequencesencoding 

monoclonalantibodiesandfragmentsthereofimmunoglobulinsandpolypeptidesofthe 

presentinvention.  

Forexampleincertainembodimentsthepresentinventionrelatesinparttoa 

nucleicacidsequenceencodingthevHdomainorthevLdomainoftheantibodiesor 

antigen-bindingfragmentthereofofthepresentdisclosure.  
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nucleicacidsequenceofanySEQIDNOlistedinTables1and2oraportionthereof
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TypicallysaidnucleicacidisaDNAorRNAmoleculewhichmaybeincludedin 

anysuitablevectorsuchasaplasmidcosmidepisomeartificialchromosomephageora 

viralvector.  

Thetermsvector""cloningvector"and"expressionvectormeanthevehicleby 

whichaDNAorRNAsequence(e.g.aforeigngene)canbeintroducedintoahostcellso 

astotransformthehostandpromoteexpression(e.g.transcriptionandtranslation)ofthe 

introducedsequence.Thusafurtherobjectoftheinventionrelatestoavectorcomprising 

anucleicacidofthepresentinvention.  

Suchvectorsmaycompriseregulatoryelementssuchasapromoterenhancer, 

terminatorandtheliketocauseordirectexpressionofsaidpolypeptideupon 

administrationtoasubject.Examplesofpromotersandenhancersusedintheexpression 

vectorforanimalcellincludeearlypromoterandenhancerofSV4O(MizukamiT.etal.  

1987),LTRpromoterandenhancerofMoloneymouseleukemiavirus(KuwanaYetal.  

1987),promoter(MasonJ0etal.1985)andenhancer(GilliesSDetal.1983)of 

immunoglobulinHchainandthelike.  

Anyexpressionvectorforanimalcellcanbeused.Examplesofsuitablevectors 

includepAGE1O7(MiyajiHetal.1990),pAGE1O3(MizukamiTetal.1987),pHSG274 

(BradyGetal.1984),pKCR(O'HareKetal.1981),pSG1betad2-4-(MiyajiHetal.1990) 

andthelike.Otherrepresentativeexamplesofplasmidsincludereplicatingplasmids 

comprisinganoriginofreplicationorintegrativeplasmidssuchasforinstancepUC, 

pcDNApBRandthelike.Representativeexamplesofviralvectorincludeadenoviral, 

techniquesknownintheartsuchasbytransfectingpackagingcellsorbytransient 

transfectionwithhelperplasmidsorviruses.Typicalexamplesofvinispackagingcells 

includePA317cellsPsiCRIPcellsGPenv-positivecells,293cellsetc.Detailedprotocols 

forproducingsuchreplication-defectiverecombinantvirusesmaybefoundforinstancein 

WO95/14785,WO96/22378,U.S.Pat.No.5,882,877,U.S.Pat.No.6,013,516,U.S.Pat.  

No.4,861,719,U.S.PatNo.5,278,056andWO94/19478.  

Afurtherobjectofthepresentinventionrelatestoacellwhichhasbeentransfected 

infectedortransformedbyanucleicacidand/oravectoraccordingtotheinvention.The 

term"transformation"meanstheintroductionofa"foreign"(i.e.extrinsicorextracellular) 

geneDNAorRNAsequencetoahostcellsothatthehostcellwillexpresstheintroduced 

geneorsequencetoproduceadesiredsubstancetypicallyaproteinorenzymecodedby 
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theintroducedgeneorsequence.AhostcellthatreceivesandexpressesintroducedDNA 

orRNAhasbeen"transformed." 

Thenucleicacidsofthepresentinventionmaybeusedtoproducearecombinant 

polypeptideoftheinventioninasuitableexpressionsystem.Thetermexpressionsystem 

meansahostcellandcompatiblevectorundersuitableconditionse.g.fortheexpressionof 

aproteincodedforbyforeignDNAcarriedbythevectorandintroducedtothehostcell.  
insect CommonexpressionsystemsincludeF.colthostcellsandplasmidvectorsS 

hostcellsandBaculovirusvectorsandmammalianhostcellsandvectors.Otherexamples 

ofhostcellsincludewithoutlimitationprokaryoticcells(suchasbacteria)andeukaryotic 

cells(suchasyeastcellsmammaliancellsinsectcellsplantcellsetc.).Specificexamples 

includeF.coltKluyveromycesorSaceharomycesyeastsmammaliancelllines(e.g., Vero 

cellsCR0cells,3T3cellsCOScellsetc.)aswellasprimaryorestablishedmammalian 

cellcultures(e.g., producedfromlymphoblastsfibroblastsembryoniccellsepithelial 

cellsnervouscellsadipocytesetc.).ExamplesalsoincludemouseSP2/O-Agl4cell 

(ATCCCRL15S1),mouseP3X63-AgS.653cell(ATCCCRL158O),CR0cellinwhicha 

dihydrofolatereductasegene(hereinafterreferredtoas"DHFRgene)isdefective(Urlaub 

0etal;1980),ratYB2/3HL.P2.G11. l6Ag.20cell(ATCCCRE1662,hereinafterreferred 

toas"YB2/Ocell"),andthelike.TheYB2/OcellispreferredsinceADCCactivityof 

chimericorhumanizedantibodiesisenhancedwhenexpressedinthiscell.  

Thepresentinventionalsorelatestoamethodofproducingarecombinanthostcell 

expressinganantibodyorapolypeptideoftheinventionaccordingtotheinventionsaid 

nucleicacidoravectorasdescribedhereinintoacompetenthostcell,(ii)culturinginvitro 

orexvivotherecombinanthostcellobtainedand(iii),optionallyselectingthecellswhich 

expressand/orsecretesaidantibodyorpolypeptide.Suchrecombinanthostcellscanbe 

usedfortheproductionofantibodiesandpolypeptidesoftheinvention.  

Inanotheraspectthepresentinventionprovidesisolatednucleicacidsthat 

hybridizeunderselectivehybridizationconditionstoapolynucleotidedisclosedherein.  

Thusthepolynucleotidesofthisembodimentcanbeusedforisolatingdetectingand/or 

quantifyingnucleicacidscomprisingsuchpolynucleotides.Forexamplepolynucleotides 

ofthepresentinventioncanbeusedtoidentifyisolateoramplifypartialorfull-length 

clonesinadepositedlibrary.Insomeembodimentsthepolynucleotidesaregenomicor 

cDNAsequencesisolatedorotherwisecomplementarytoacDNAfromahumanor 
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mammaliannucleicacidlibrary.PreferablythecDNAlibrarycomprisesatleast ofull

lengthsequencespreferablyatleast85~oor900ofull-lengthsequencesandpreferablyat 

least950ofull-lengthsequences.ThecDNAlibrariescanbenormalizedtoincreasethe 

representationofraresequences.Lowormoderatestringencyhybridizationconditionsare 

typicallybutnotexclusivelyemployedwithsequenceshavingareducedsequenceidentity 

relativetocomplementarysequences.Moderateandhighstringencyconditionscan 

optionallybeemployedforsequencesofgreateridentity.Lowstringencyconditionsallow 

selectivehybridizationofsequenceshavingabout700osequenceidentityandcanbe 

employedtoidentifyorthologousorparalogoussequences.Optionallypolynucleotidesof 

thisinventionwillencodeatleastaportionofanantibodyencodedbythepolynucleotides 

described e Thepolynucleotidesofthisinventionembracenucleicacidsequencesthat 

canbeemployedforselectivehybridizationtoapolynucleotideencodinganantibodyofthe 

presentinvention.Seee.g., Ausubelsupra;Colligansupraeachentirelyincorporated 

hereinbyreference.  

Methods ofProducing Antibodies 

Antibodiesandfragmentsthereofimmunoglobulinsandpolypeptidesofthe 

presentinventionmaybeproducedbyanytechniqueknownintheartsuchaswithout 

limitationanychemicalbiologicalgeneticorenzymatictechniqueeitheraloneorin 

combination.  

Knowingtheaminoacidsequenceofthedesiredsequenceoneskilledintheartcan 

polypeptides.Forinstancetheycanbesynthesizedusingwell-knownsolidphasemethod, 

preferablyusingacommerciallyavailablepeptidesynthesisapparatus(suchasthatmade 

byAppliedBiosystemsFosterCityCalif)andfollowingthemanufacturersinstructions.  

Alternativelyantibodiesandotherpolypeptidesofthepresentinventioncanbesynthesized 

byrecombinantDNAtechniquesasiswell-knownintheart.Forexamplethesefragments 

canbeobtainedasDNAexpressionproductsafterincorporationofDNAsequences 

encodingthedesired(poly)peptideintoexpressionvectorsandintroductionofsuchvectors 

intosuitableeukaiyoticorprokaryotichoststhatwillexpressthedesiredpolypeptidefrom 

whichtheycanbelaterisolatedusingwell-knowntechniques.  

Inparticularthepresentinventionfurtherrelatestoamethodofproducingan 

antibodyorapolypeptideoftheinventionwhichmethodcomprisesthestepsconsistingof 
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(i)culturingatransformedhostcellaccordingtotheinventionunderconditionssuitableto 
allowexpressionofsaidantibodyorpolypeptideand(ii)recoveringtheexpressedantibody 

orpolypeptide.  

Antibodiesandotherpolypeptidesofthepresentinventionaresuitablyseparated 

fromtheculturemediumbyconventionalimmunoglobulinpurificationproceduressuchas, 
forexampleproteinA-Sepharosehydroxylapatitechromatographygel S 

electrophoresis, 

dialysisaffinitychromatographyammoniumsulfateorethanolprecipitationacid 

extractionanionorcationexchangechromatographyphosphocellulosechromatography, 

hydrophobicinteractionchromatography, hydroxylapatitechromatographyand1ectin 

chromatography.Highperformanceliquidchromatography("HPLC")canalsobe 

employedforpurification.See, e.g., ColliganCurrentProtocolsinImmunologyor 

CurrentProtocolsinProteinScienceJohnWiley&SonsNYN.Y.,(1997-2001),e.g., 

Chapters, 4,6,8,9,10,eachentirelyincorporatedhereinbyreference.  

Chimericantibodies(e.g., mouse-humanchimerasornon-rodent-humanchimeras) 

ofthepresentinventioncanbeproducedbyobtainingnucleicsequencesencoding'/Land 
\~rHdomainsaspreviouslydescribedconstructingahumanchimericantibodyexpression 

vectorbyinsertingthemintoanexpressionvectorforanimalcellhavinggenesencoding 

humanantibodyCRandhumanantibodyCLandexpressingthecodingsequenceby 

introducingtheexpressionvectorintoananimalcell.TheCIIdomainofahumanchimeric 

antibodycanbeanyregionwhichbelongstohumanimmunoglobulinsuchastheJgGclass 

chimericantibodycanbeanyregionwhichbelongstoIgsuchasthekappaclassorlambda 

class.chimericandhumanizedmonoclonalantibodiescomprisingbothhumanandnon

humanportionswhichcanbemadeusingstandardrecombinantDNAtechniquesare 

withinthescopeoftheinvention.Suchchimericandhumanizedmonoclonalantibodies 

canbeproducedbyrecombinantDNAtechniquesknownintheartforexampleusing 

methodsdescribedinRobinsonetatInternationalPatentPublicationPCT/U586/02269, 

AkiraetatEuropeanPatentApplication184,18?TaniguchiM.EuropeanPatent 

Application171,49&MorrisonetatEuropeanPatentApplication173,491Neubergeret 

atPCTApplicationWO86/01533CabillyetatU.S.PatentNo.4,816,567;Cabillyetat 

EuropeanPatentApplication125,023Betteretat(1988)Science240:1041-1043Liuet 

at(1987)Proc.NattAcadSd.USA84:3439-344{Liuetat(1987)J.Immunot 

139:3521-3526wSunetat(1987)Proc.NattAcadSd.84:214-218wNishimuraetat 
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(1987)CancerRes.47:999-1005Woodetal.(1985)Nature314:446-449Shawetat 

(1988)J.Nati.CancerInst.80:1553-1559);MorrisonS.L.(1985)Science229:1202-120T 

Oietat(1986)Biotechniques4:214WinterU.S.Patent5,225,539~Jonesetat(1986) 

Nature321:552-525~Verhoeyanetat(1988)Science239:1534~andBeidleretat(1988)J.  

Immunol.141:4053-4060.  

Inadditionhumanizedantibodiescanbemadeaccordingtostandardprotocolssuch 

asthosedisclosedinU.S.Patent5,565,332.Inanotherembodimentantibodychainsor 

specificbindingpairmemberscanbeproducedbyrecombinationbetweenvectors 

comprisingnucleicacidmoleculesencodingafusionofapolypeptidechainofaspecific 

bindingpairmemberandacomponentofareplicablegenericdisplaypackageandvectors 

containingnucleicacidmoleculesencodingasecondpolypeptidechainofasinglebinding 

pairmemberusingtechniquesknowninthearte.g.,asdescribedinU.S.Patents5,565,332 

5,871,907,or5,733,743.Humanizedantibodiesofthepresentinventioncanbeproduced 

byobtainingnucleicacidsequencesencodingCDRdomainsaspreviouslydescribed, 

constructingahumanizedantibodyexpressionvectorbyinsertingthemintoanexpression 

vectorforanimalcellhavinggenesencoding(i)aheavychainconstantregionidenticalto 

thatofahumanantibodyand(ii)alightchainconstantregionidenticaltothatofahuman 

antibodyandexpressingthegenesbyintroducingtheexpressionvectorintoananimalcell.  

Thehumanizedantibodyexpressionvectormaybeeitherofatypeinwhichagene 

encodinganantibodyheavychainandageneencodinganantibodylightchainexistson 

separatevectorsorofatypeinwhichbothgenesexistonthesamevector(tandemtype).  

S 

, .g.,RiechmannL.  DNAandgenetransfectiontechniquesarewell-knownintheart(Seee 

etal.1988NeubergerMS.etal.1985).Antibodiescanbehumanizedusingavarietyof 

techniquesknownintheartincludingforexampleCDR-grafting(EP239,400PCT 

publicationW091/0996½U.S.Pat.Nos. , 5,530,10kand5,585,089),veneering 

orresurfacing(EP592,106EP519,596PadlanBA(1991);StudnickaGMetal.(1994); 

RoguskaMA.etal.(1994)),andchainshuffling(U.S.Pat.No.5,565,332).Thegeneral 

recombinantDNAtechnologyforpreparationofsuchantibodiesisalsoknown(see 

EuropeanPatentApplicationEP125023andInternationalPatentApplicationWO 

96/02576).  

Inadditionmethodsforproducingantibodyfragmentsarewell-known.For 

exampleFabfragmentsofthepresentinventioncanbeobtainedbytreatinganantibody 
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whichspecificallyreactswithagangliosidewithaproteasesuchaspapain.AlsoFabscan 

beproducedbyinsertingDNAencodingFabsoftheantibodyintoavectorforprokaryotic 

expressionsystemorforeukaryoticexpressionsystemandintroducingthevectorintoa 

procaryoteoreucaryote(asappropriate)toexpresstheFabs.  

SimilarlyF(ab')2fragmentsofthepresentinventioncanbeobtainedtreatingan 
S 

antibodywhichspecificallyreactswithagangliosidewithaproteasepepsin.Alsothe 

F(ab')2fragmentcanbeproducedbybindingFab'describedbelowviaathioetherbondora 

disulfidebond.  

Fab'fragmentsofthepresentinventioncanbeobtainedtreatingF(ab')2which 

specificallyreactswithagangliosidewithareducingagentdithiothreitol.AlsotheFab' 

fragmentscanbeproducedbyinsertingDNAencodingaFab'fragmentoftheantibodyinto 

anexpressionvectorforprokaryoteoranexpressionvectorforeukaryoteandintroducing 

thevectorintoaprokaryoteoreukaryote(asappropriate)toperformitsexpression.  

InadditionscFvsofthepresentinventioncanbeproducedbyobtainingcDNA 

encodingthe'[HandNFLdomainsaspreviouslydescribedconstructingDNAencoding 

scFvinsertingtheDNAintoanexpressionvectorforprokaryoteoranexpressionvector 

foreukaryoteandthenintroducingtheexpressionvectorintoaprokaryoteoreukaryote(as 

appropriate)toexpressthescFv.TogenerateahumanizedscFvfragmentawell-known 

technologycalledCDRgraftingmaybeusedwhichinvolvesselectingthecomplementary 

determiningregions(CDRs)fromadonorscFvfragmentandgraftingthemontoahuman 

wo87/0267kU.S.Pat.No.5,859,20tU.S.Pat.No.5,585,089;U.S.Pat.No.4,816,56T 
EPO173494).  

Modification ofAntibodies. Immunoglobulins. and Polypeptides 

Aminoacidsequencemodification(s)oftheantibodiesdescribedhereinare 

contemplated.Forexampleitmaybedesirabletoimprovethebindingaffinityand/or 

otherbiologicalpropertiesoftheantibody.Itisknownthatwhenahumanizedantibodyis 

producedbysimplygraftingonlyCDRsin~~vQHand~VLofanantibodyderivedfromanon

humananimalinFRsofthe\THand~VLofahumanantibodytheantigenbindingactivity 

isreducedincomparisonwiththatoftheoriginalantibodyderivedfromanon-human 

animal.Itisconsideredthatseveralaminoacidresiduesofthe'[f-IandNFLofthenon

humanantibodynotonlyinCDRsbutalsoinFRsaredirectlyorindirectlyassociatedwith 
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theantigenbindingactivity.Hencesubstitutionoftheseaminoacidresidueswithdifferent 

aminoacidresiduesderivedfromFRsoftheVIIand"/Lofthehumanantibodywould 

reducebindingactivityandcanbecorrectedbyreplacingtheaminoacidswithaminoacid 

residuesoftheoriginalantibodyderivedfromanon-humananimal.  

Modificationsandchangesmaybemadeinthestructureoftheantibodiesofthe 

presentinventionandintheDNAsequencesencodingthemandstillobtainafunctional 

moleculethatencodesanantibodyandpolypeptidewithdesirablecharacteristics.For 

examplecertainaminoacidsmaybesubstitutedbyotheraminoacidsinaproteinstructure 

withoutappreciablelossofactivity.Sincetheinteractivecapacityandnatureofaprotein 

definetheprotein'sbiologicalfunctionalactivitycertainaminoacidsubstitutionscanbe 

madeinaproteinsequenceandofcourseinitsDNAencodingsequencewhile 

neverthelessobtainingaproteinwithlikeproperties.Itisthuscontemplatedthat S 

changesmaybemadeintheantibodiessequencesoftheinventionorcorrespondingDNA 

sequenceswhichencodesaidpolypeptideswithoutappreciablelossoftheirbiological 

activity.  

Inoneembodimentaminoacidchangesmaybeachievedbychangingcodonsinthe 

DNAsequencetoencodeconservativesubstitutionsbasedonconservationofthegenetic 

code.Specificallythereisaknownanddefinitecorrespondencebetweentheaminoacid 

sequenceofaparticularproteinandthenucleotidesequencesthatcancodefortheprotein 

asdefinedbythegeneticcode(shownbelow).Likewisethereisaknownanddefinite 

correspondencebetweenthenucleotidesequenceofaparticularnucleicacidandtheamino 

codechartabove).  

Asdescribedaboveanimportantandwell-knownfeatureofthegeneticcodeisits 

redundancywherebyformostoftheaminoacidsusedtomakeproteinsmorethanone 

codingnucleotidetripletmaybeemployed(illustratedabove).Thereforeanumberof 

differentnucleotidesequencesmaycodeforagivenaminoacidsequence.Suchnucleotide 

sequencesareconsideredfunctionallyequivalentsincetheyresultintheproductionofthe 

sameaminoacidsequenceinallorganisms(althoughcertainorganismsmaytranslatesome 

sequencesmoreefficientlythantheydoothers).Moreoveroccasionallyamethylated 

variantofapurineorpyrimidinemaybefoundinagivennucleotidesequence.Such 

methylationsdonotaffectthecodingrelationshipbetweenthetrinucleotidecodonandthe 

correspondingaminoacid.  
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Inmakingthechangesintheaminosequencesofpolypeptidethehydropathicindex 

ofaminoacidsmaybeconsidered.Theimportanceofthehydropathicaminoacidindexin 
e 

confernnginteractivebiologicfunctiononaproteinisgenerallyunderstoodintheart.Itis 

acceptedthattherelativehydropathiccharacteroftheaminoacidcontributestothe 

secondarystructureoftheresultantproteinwhichinturndefinestheinteractionofthe 

proteinwithothermoleculesforexampleenzymessubstratesreceptorsDNA 

antibodiesantigensandthelike.Eachaminoacidhasbeenassignedahydropathicindex 

onthebasisoftheirhydrophobicityandchargecharacteristicstheseare:isoleucine(+4.5); 

valine(+4.2);leucine(+3.8);phenylalanine(+2.8);cysteine/cystine(+2.5);methionine 

(+1.9);alanine(+1.8);glycine(-0.4);threonine(-0.7);serine(-0.8);tryptophane(-0.9); 

tyrosine(-1.3);proline(-1.6);histidine(-3.2);glutamate(-3.5);glutamine(-3.5);aspartate 

(<RTJ3.5);asparagine(-3.5);lysine(-3.9);andarginine(-4.5).  

Itisknownintheartthatcertainaminoacidsmaybesubstitutedbyotheramino 

acidshavingasimilarhydropathicindexorscoreandstillresultinaproteinwithsimilar 

biologicalactivityi.e.stillobtainabiologicalfunctionallyequivalentprotein.  

Asoutlinedaboveaminoacidsubstitutionsaregenerallythereforebasedonthe 

relativesimilarityoftheaminoacidside-chainsubstituentsforexampletheir 

hydrophobicityhydrophilicitychargesizeandthelike.Exemplarysubstitutionswhich 

takevariousoftheforegoingcharacteristicsintoconsiderationarewell-knowntothoseof 

skillintheartandinclude:arginineand , glutamateandaspartate;serineand 

threonine;glutamineandasparagineandvalineleucineandisoleucine.  

usefulforalteringtheoriginalglycosylationpatternoftheantibodytoforexample, 

increasestability.Byaltering,, S 

ismeantdeletingoneormorecarbohydratemoietiesfound 
intheantibodyand/oraddingoneormoreglycosylationsitesthatarenotpresentinthe 

antibody.GlycosylationofantibodiesistypicallyN-linked."N-linked"referstothe 

attachmentofthecarbohydratemoietytothesidechainofanasparagineresidue.The 

tripeptidesequencesasparagine-X-serineandasparagines-X-threoninewhereXisany 

aminoacidexceptprolinearetherecognitionsequencesforenzymaticattachmentofthe 

carbohydratemoietytotheasparaginesidechain.Thusthepresenceofeitherofthese 

tripeptidesequencesinapolypeptidecreatesapotentialglycosylationsite.Additionof 

glycosylationsitestotheantibodyisconvenientlyaccomplishedbyalteringtheaminoacid 

sequencesuchthatitcontainsoneormoreoftheabove-describedtripeptidesequences(for 
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N-linkedglycosylationsites).Anothertypeofcovalentmodificationinvolveschemically 

orenzymaticallycouplingglycosidestotheantibody.Theseproceduresareadvantageous 

inthattheydonotrequireproductionoftheantibodyinahostcellthathasglycosylation 

capabilitiesforN-or0-linkedglycosylation.Dependingonthecouplingmodeusedthe 

sugar(s)maybeattachedto(a)arginineandhistidine,(b)freecarboxylgroups,(c)free 

sulfhydrylgroupssuchasthoseofcysteine,(d)freehydroxylgroupssuchasthoseof 

sennethreonineorhydroxyproline,(e)aromaticresiduessuchasthoseofphenylalanine 

tyrosineortryptophanor(f)theamidegroupofglutamine.Forexamplesuchmethodsare 

describedinW087/05330.  

Similarlyremovalofanycarbohydratemoietiespresentontheantibodymaybe 

accomplishedchemicallyorenzymatically.Chemicaldeglycosylationrequiresexposureof 

theantibodytothecompoundtrifluoromethanesulfonicacidoranequivalentcompound.  

Thistreatmentresultsinthecleavageofmostorallsugarsexceptthelinkingsugar(N

acetylglucosamineorN-acetylgalactosamine),whileleavingtheantibodyintact.Chemical 

deglycosylationisdescribedbySojahrH.etal.(1987)andbyEdgeAS.etal.(1981).  

Enzymaticcleavageofcarbohydratemoietiesonantibodiescanbeachievedbytheuseofa 

varietyofendo-andexo-glycosidasesasdescribedbyThotakuraNR.etal.(1987).  

Othermodificationscaninvolvetheformationofimmunoconjugates.Forexample, 

inonetypeofcovalentmodificationantibodiesorproteinsarecovalentlylinkedtooneofa 

varietyofnonproteinaceouspolymers, e.g., polyethyleneglycolpolypropyleneglycolor 
S 

polyoxyalkylenesinthemannersetforthinU.S.Pat.No.4,640,835 , 4,301,14W 

Conjugationofantibodiesorotherproteinsofthepresentinventionwith 

heterologousagentscanbemadeusingavarietyofbifunctionalproteincouplingagents 

includingbutnotlimitedtoN-succinimidyl(2-pyridyldithio)propionate(SPDP), 

succinimidyl(N-maleimidomethyl)cyclohexane-1-carboxylateiminothiolane(IT), 

bifunctionalderivativesofimidoesters(suchasdimethyladipimidateHCL),activeesters 

(suchasdisuccinimidylsuberate),aldehydes(suchasglutaraldehyde),bis-azido 

compounds(suchasbis(p-azidobenzoyl)hexanediamine),bis-diazoniumderivatives(such 

asbis-(p-diazoniumbenzoyl)-ethylenediamine),diisocyanates(suchastoluene2,6 

diisocyanate),andbis-activefluorinecompounds(suchas1,5-difluoro-2,4-dinitrobenzene).  

Forexamplecarbonlabeled1-isothiocyanatobenzylmethyldiethylenetriaminepentaacetic 
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acid(MX-DTPA)isanexemplarychelatingagentforconjugationofradionucleotidetothe 

antibody(WO94/11026).  

Inanotheraspectthepresentinventionfeaturesantibodiesthatspecificallybinda 
S 

ganglioside(e.g.,GD2orGD3)conjugatedtoamoietythatallowsdetection.Conjugated 

anti-gangliosideantibodiescanbeuseddiagnosticallyorprognosticallytomonitorthe 

gangliosidelevels(e.g.,GD2orGD3)inbloodortissuesaspartofaclinicaltesting 

procedure, e.g., todiagnosewhetherapatienthasacancertodeterminedifferentstagesof 

acancertomonitortheprogressionofacancertodeterminetheefficacyofagiven 

treatmentregimenortoselectpatientsmostlikelytoresponsetoacancertherapy(e.g., 

immunotherapy).Examplesofdetectablemoietiesincludevariousenzymesprosthetic 

groupsfluorescentmaterialsluminescentmaterialsbioluminescentmatedalsand 

radioactivematerials.Examplesofsuitableenzymesincludehorseradishperoxidase, 

alkalinephosphatasef3-galactosidaseoracetylcholinesteraseexamplesofsuitable 

prostheticgroupcomplexesincludestreptavidin/biotinandavidin/biotin~examplesof 

suitablefluorescentmaterialsincludeumbelliferonefluoresceinfluoresceinisothiocyanate 

(FJTC),rhodaminedichlorotriazinylaminefluoresceindansylchlorideorphycoerythrin 

(PB);anexampleofaluminescentmaterialincludesluminol. examplesofbioluminescent 

materialsincludeluciferaseluciferinandaequorinandexamplesofsuitableradioactive 

materialinclude 1 2 5 j l3tj 3 5 Sor3 H.Asusedhereintheterm"labeled"withregardtothe 

antibodyisintendedtoencompassdirectlabelingoftheantibodybycoupling(/.e., 

physicallylinking)adetectablesubstancesuchasaradioactiveagentorafluorophore(e.g.  

antibodyaswellasindirectlabelingoftheantibodybyreactivitywithadetectable 

substance.Forexampleanantibodymaybelabeledwithanucleicacidsequencethatmay 

beamplifiedanddetectedoranantisenseoligonucleotidetoreduceexpressionofa 

particulargenesuchthatexpressioncanthenbedetectedandmeasured.  

Techniquesforconjugatingsuchtherapeuticmoietytoantibodiesarewell-known 

seee.g., Arnonetat, "MonoclonalAntibodiesForImmunotargetingOfDrugsInCancer 

Therapy, inMonoclonalAntibodiesAndCancerTherapyReisfeldetat(eds.),pp.24356 

(AlanR.LissInc.1985);Hellstrometat, "AntibodiesForDrugDelivery"inControlled 

DrugDelivery(2ndEd.),Robinsonetat(eds.),pp.62353(MarcelDekkerInc.1987); 

Thorpe,"AntibodyCarriersOfCytotoxicAgentsInCancerTherapy:AReview"in 

MonoclonalAntibodies'84:BiologicalAndClinicalApplicationsPincheraetat(eds.),pp.  
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475506(1985);"AnalysisResultsAndFutureProspectiveOfTheTherapeuticUseOf 

RadiolabeledAntibodyInCancerTherapy,,,SinMonoclonalAntibodiesForCancer 

DetectionAndTherapyBaldwinetat(eds.),pp.30316(AcademicPress1985),and 

Thorpeetal"ThePreparationAndCytotoxicPropertiesOfAntibody-ToxinConjugates", 

Immunol.Rev62:11958(1982).  

Gangliosides 

Gangliosidesareglycosphingolipidscomprisingoneormoresialicacids.  

Glycosphingolipidscontainahydrophobicceramideorsphingoidlipidtailwhichisusually 

anchoredtotheouterleafletoftheplasmamembraneTheyalsocontainanoligosaccharide 

moietyandareclassifiedaccordingtothiscarbohydratestructure(ganglioisogangliolacto 

etc.).Gangliosidesareanimportantsubclassofglycosphingolipidsbecausetheycontain 

negativelychargedsialicacids(N-acetylneuraminicacidorN-glycolylneuraminicacid) 

linkedtothelipooligosaccharidemoiety.Gangliosidesarenamedandclassifiedaccording 

tothenumberofsialicacidresiduesattached(MforoneDfortwoTfor3andQfor4)to 

theinnersugarmoietyandaccordingtotheirchromatographicmobility.Thenumberingof 

thegangliosides(5-x)isbasedonthenumber(x)oftheinnersugarmoieties(glucose, 

galactoseorGalNAc)accordingtotheoriginalexperimentalclassificationofSvennerholm.  

Thusifxis4,thegangliosidesare:GM1,GD1,GT1x 3forGM2,GD2,GT2,andx 2 

forGM3,GD3,and0T3.  

Aspresentedhereingangliosidesaretumorbiomarkers(forexampleseeTable3).  

OTibfucosyl-OMiGloboRpolysialicacid(PSA),0M2,GM3sialyl~LewisXsialyl

LewisYsialyl-Lewis sialyl~LewisBLewisYanyportionthereofandmodifiedversion 

thereofInpreferredembodimentsthegangliosideisGD2,0D3,GM2,orGT1b.  

Insomeembodimentsgangliosidesaremodified.Modifiedgangliosidesarewell 

knownintheart.Exemplarymodifiedgangliosidesaredisclosedine.g.,PatentPublication 

Nos.WO2015/081438andWO2018/112669,theentirecontentsofwhichareincorporated 

hereinbyreference.Agangliosidemaybeamonomer.Alternativelyasexemplifiedin 

PatentPublicationNos.WO2015/081438andWO2018/112669,twoormoregangliosides 

maybecovalentlyattachedtoacommoncoretoformamultimer.Insomeembodiments 

themultimercomprises2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,or20 

gangliosides.Insomeembodimentsthemultimercomprises2gangliosides.Insome 
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Insomeembodimentsatumor-associatedgangliosideisselectedfromGD2,GD3GD1b,
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embodimentsthemultimercomprises4gangliosides.Insomeembodimentsthecommon 

corecomprisespolyamidoamine AMAM.  

Accordinglyasusedhereinthetermgangliosidemayrefertoagangliosidea 

tumor-associatedgangliosideaportionthereofamodifiedversionthereofamonomeror 

amultimer.  

Insomeembodimentsagangliosidehasthestructure:[(A)-(P)y-(L)z]x-Mwherein 

AisagangliosideoranyportionthereofPisaring;yis0orULisalinkerzis0orUx 

isanintegerfrom1to32Misacore.  

Insomeembodimentsagangliosidehasthestructure(A)x-[(P)y-(L)z]-(M)b, 

whereinAisagangliosideoranyportionthereotxisanintegerfrom1to32Pisaring;y 

is0or1~Lisalinkerzisanintegerfrom0to&Misacoreandbis0or1.  

InsomeembodimentstheringPisacycloalkylheterocyclylarylorheteroaryl 

group.  

InsomeembodimentstheringPisacycloalkylgroupwhereintheterm 
~9 

cycloalkyl"includesanymonovalentsaturatedorunsaturatednon-aromaticcyclic 
hydrocarbongroupfromthreetoeightcarbonsunlessotherwisespecifiedandis 

exemplifiedbycyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, bicycle 

heptylandthelike.Whenthecycloalkylgroupincludesonecarbon-carbondoublebondor 

onecarbon-carbontriplebondthecycloalkylgroupcanbereferredtoasacycloalkenyl" 

or~9cycloalkynyl"grouprespectively.Exemplarycycloalkenylandcycloalkynylgroups 

includecyclopentenylcydohexenylcydohexynylandthelike.Thecycloalkylgroupsof 

C1-2oalkyl(e.g.,C1-6alkylC1-6alkoxy-C1-6alkylC1-6alkylsulfinyl-Clm6alkylamino-Ct-6 

alkylazido-C1-6alkyl,(carboxyaldehyde)-C1-6alkylhalo-C1-6alkyl(e.g.,perfluoroalkyl), 

hydroxy-C1-6alkylnitro-C1-6alkylorC1-6thioalkoxy-C1-6alkyl);(3)C1-2oalkoxy(e.g.,Ci

6alkoxysuchasperfluoroalkoxy);(4)C1-6alkylsulfinyl;(5)C6-1oaryl;(6)amino;(7)C1-6 

alk-C6-1oaryl;(8) , (9)C3-scycloalkyl;(10)Ct-6alk-C3-scycloalkyl;(11)halo;(12) 

C1-12heterocyclyl(e.g.,C1-12heteroaryl);(13)(C1-12heterocyclyl)oxy;(14)hydroxy;(15) 

nitro;(16)C1-2othioalkoxy(e.g.,C1-6thioalkoxy);(17)~(CH2)qCO2RAwhereqisaninteger 

fromzerotofourandRA' selectedfromthegroupconsistingof(a)alkyl,(b)C6-toaryl, 

(c)hydrogenand(d)alk-C6-loaryl;(18)~(CH2)qCONRBRC whereqisanintegerfrom 

zerotofourandwhereRBandRCareindependentlyselectedfromthegroupconsistingof 

(a)hydrogen,(b)C6-loalkyl,(c)C6-loaryland(d)C1-6alk-C6-toaryl;(19)~(CH2)qSO2RD 
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thisinventioncanbeoptionallysubstitutedwith:(1)C1-7acyl(e.g.,carboxyaldehyde);(2)
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whereqisanintegerfromzerotofourandwhereRDj~selectedfromthegroupconsisting 

of(a)C6-1oalkyl,(b)C6-1oaryland(c)Ct-6alk-C6-1oaryl;(20)~(CH2)qSO2NREREwhere 

qisanintegerfromzerotofourandwhereeachofRBandRisindependentlyselected 

fromthegroupconsistingof(a)hydrogen,(b)C6-toalkyl,(c)C6-toaryland(d)C1-6alk-C6

10aryl;(21)thiol;(22)C6-toaryloxy;(23)C3-scycloalkoxy;(24)C6-1oaryl-C1-6alkoxy;(25) 

C1-6alk-Ci-12heterocyclyl(e.g.,C1-6alk-Ci-12heteroaryl);(26)oxo;(27)C2,2oalkenyl;and 

(28)C2.2oalkynyl.Insomeembodimentseachofthesegroupscanbefurthersubstitutedas 
described S ForexamplethealkylenegroupofaCi-alkaryloraCi-alkheterocyclyl 

canbefurthersubstitutedwithanoxogrouptoaffordtherespectivearyloyland 

(heterocyclyl)oylsubstituentgroup.  

InsomeembodimentstheringPisaheterocyclylgroupwhereintheterm 

"heterocyclyl"includesa5-6-or7-memberedringunlessotherwisespecifiedcontaining 

onetwothreeorfourheteroatomsindependentlyselectedfromthegroupconsistingof 

nitrogenoxygenandsulfur.The5-memberedringhaszerototwodoublebondsandthe 

6-and7-memberedringshavezerotothreedoublebonds.Exemplaryunsubstituted 

heterocyclylgroupsareofito12(e.g.,1to11, 1to101to9,2to12,2to11, 2to10,or 

2to9)carbons.Theterm9'heterocyclyl"alsorepresentsaheterocycliccompoundhavinga 

bridgedmulticyclicstructureinwhichoneormorecarbonsand/orheteroatomsbridgestwo 

non-adjacentmembersofamonocyclicringe.g.,aquinuclidinylgroup.Theterm 

'9 includesbicyclictricyclicandtetracyclicgroupsinwhichanyoftheabove 

cyclohexaneringacyclohexeneringacydopentaneringacydopenteneringoranother 

monocyclicheterocyclicringsuchasindolylquinolylisoquinolyltetrahydroquinolyl, 

benzofurylbenzothienylandthelike.Examplesoffusedheterocyclylsincludetropanes 

and12,3,5,8,8a-hexahydroindolizine. Heterocyclicsincludepyrrolyl, pyrrolinyl, 

pyrrolidinyl, pyrazolyl, pyrazolinylpyrazolidinyl, imidazolyl, imidazolinylimidazolidinyl, 

py~dylpiperidinyl, homopiperidinyl, pyrazinyl, piperazinyl, pyrimidinyl, pyridazinyl, 

oxazolyloxazolidinyl, isoxazolyl, isoxazolidiniylmorpholinyl, thiomorpholinyl, thiazolyl, 

thiazolidinyl, isothiazolyl, isothiazolidinyl, indolyl, indazolyl, quinolyl, isoquinolyl, 

quinoxalinyl, dihydroquinoxalinyl, quinazolinyl, cinnolinyl, phthalazinyl, benzimidazolyl, 

benzothiazolyl, benzoxazolyl, benzothiadiazolyl, furyl, thienyl, thiazolidinyl, isothiazolyl, 

triazolyltetrazolyloxadiazolyl(e.g.,1,2,3-oxadiazolyl),purinylthiadiazolyl(e.g.,1,2,3

thiadiazoly1), tetrahydrofurany1, dihydrofuranyl, tetrahydrothieny1, dihydrothieny1, 
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heterocyclicringsisfusedtoonetwoorthreecarbocyclicringse.g.,anarylringa



WO20221076364 PCT/IJS2021/053503 

dihydroindolyl, dihydroquinolyl, tetrahydroquinolyl, tetrahydroisoquinolyl, 

dihydroisoquinolyl, pyranyl, dihydropyranyl, dithiazolyl, benzofuranyl, isobenzofuranyl, 

benzothienylandthelikeincludingdihydroandtetrahydroformsthereofwhereoneor 

moredoublebondsarereducedandreplacedwithhydrogens.Stillotherexemplary 

heterocyclylsinclude:2,3,4,5-tetrahydro-2-oxo-oxazolyl;2,3-dihydro-2-oxo-1H

imidazolyl;2,3,4,5-tetrahydro-5-oxo-1H-pyrazolyl(e.g. , 2,3,4,5-tetrahydro-2-phenyl-5
S 

oxo-iR-pyrazolyl);2,3,4,5-tetrahydro-2,4-dioxo-1H-imidazolyl(e.g.,2,3,4,5-tetrahydro

2,4-dioxo-5-methyl-5-phenyl- 1H-imidazolyl);2,3-dihydro-2-thioxo-1,3,4-oxadiazolyl(e.g., 

2,3-dihydro-2-thioxo-5-phenyl-1,3,4-oxadiazolyl);4,5-dihydro-5-oxo-1H-triazolyl(e.g., 

4,5-dihydro-3-methyl-4-amino5-oxo-iR-triazolyl);1,2,3,4-tetrahydro-2,4-dioxopyridinyl 

(e.g.,1,2,3,4-tetrahydro-2,4-dioxo-3,3-diethylpyridinyl);2,6-dioxo-piperidinyl(e.g.,2,6

dioxo-3-ethyl-3-phenylpiperidinyl);1,6-dihydro-6-oxopyridiminyl;1,6-dihydro-4

oxopyrimidinyl(e.g., 2-(methylthio)-1,6-dihydro-4-oxo-5-methylpyrimidin-1-yl);1,2,3,4

tetrahydro-2,4-dioxopyrimidinyl(e. g., 1,2,3,4-tetrahydro-2,4-dioxo-3-ethylpyrimidinyl); 

1,6-dihydro-6-oxo-pyridazinyl(e.g.,1,6-dihydro-6-oxo-3-ethylpyridazinyl);1,6-dihydro-6
S 

oxo-1,2,4-triazinyl(e.g.,1,6-dihydro-5-isopropyl-6-oxo-1,2,4-triazinyl);2,3-dihydro-2-oxo
S S 

H-indolyl(e.g., 3,3-dimethyl-2,3-dihydro-2-oxo-1H-indolyland2,3-dihydro-2-oxo-33'
S 

spiropropane-iR-indol-1-yl);1,3-dihydro-1-oxo-2H-iso-indolyl;1,3-dihydro-1,3-dioxo-2H

iso-indolyl;1H-benzopyrazolyl(e.g. , l-(ethoxycarbonyl)-1H-benzopyrazolyl);2,3-dihydro

2-oxo-1H-benzimidazolyl(e.g., 3-ethyl-2,3-dihydro-2-oxo-1H-benzimidazolyl);2,3

benzopyranyl;1,4-benzodioxanyl;1,3- benzodioxanyl;2,3-dihydro-3-oxo,4H-1,3

benzothiazinyl;3,4-dihydro-4-oxo-3H-quinazolinyl(e.g., 2-methyl-3,4-dihydro-4-oxo-3H

quinazolinyl);1,2,3,4-tetrahydro-2,4-dioxo-3H-quinazolyl(e.g., 1-ethyl-1,2,3,4-tetrahydro

2,4-dioxo-3H-quinazolyl);1,2,3,6-tetrahydro-2,6-dioxo-7H-purinyl(e.g., 1,2,3,6
S 

tetrahydro-1,3-dimethyl-2,6-dioxo-7H-punnyl);1,2,3,6-tetrahydro-2,6-dioxo-1H-purinyl 

(e.g., 1,2,3,6-tetrahydro-3,7-dimethyl-2,6-dioxo-1H-purinyl);2-oxobenz[cd]indolyl;1,1

dioxo-2H-naphth[1,8-cd]isothiazolyl;and1,8-naphthylenedicarboxamido. Additional 

heterocyclicsinclude3,3a,4,5,6,6a-hexahydro-pyrrolo[3,4-b]pyrrol-(2H)-yland2,5

diazabicyclo[2. 2. 1]heptan-2-yl, homopiperazinyl(ordiazepanyl),tetrahydropyranyl, 

dithiazolylbenzofuranylbenzothienyloxepanylthiepanylazocanyloxecanyland 

thiocanyl.Anyoftheheterocyclylgroupsmentionedhereinmaybeoptionallysubstituted 

withonetwothreefourorfivesubstituentsindependentlyselectedfromthegroup 
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dihydro-2-oxo-benzoxazolyl(e.g. , 5-chloro-2,3-dihydro-2-oxo-benzoxazolyl);2-oxo-2H-
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consistingof(1)C1-7acyl(e.g.,carboxyaldehyde);(2)C1-2oalkyl(e.g.,C1-6alkylC1-6 

im6alkyl, im6alkylsulfinyl-C1-6alkylamino i6alkyl, azi im6alkyl, 

im6alkyl, halo- im6alkyl(e.g., perfluoroalkyl),hydroxy-Cim6alkyl, 

nitro-Ci-6alkylorC1-6thioalkoxy-C1-6alkyl);(3)C1-2oalkoxy(e.g.,C1-6alkoxysuchas 

perfluoroalkoxy);(4)C1-6alkylsulfinyl;(5)C6-1oaryl;(6) , (7)C1-6alk-C6-1oaryl;(8) 

azido;(9)C3.scycloalkyl;(10)C1-6alk-C3-scycloalkyl;(11)halo;(12)C1-12heterocyclyl 
nitro 

(e.g.,C1-12heteroaryl);(13)(Cl-12heterocyclyl)oxy,(14)hydroxy;(15) , (16)Ci 

20thioalkoxy(e.g.,C1-6thioalkoxy);(17) (CH2)qCO2RAwhereqisanintegerfromzero 

tofourandRA' selectedfromthegroupconsistingof(a)Ci-6alkyl,(b)C6-loaryl,(c) 
C 

hydrogenand(d)C1-6alk-C6-loaryl(18)~CH2)qCONRB'R whereqisanintegerfrom 

zerotofourandwhereRB'andRCareindependentlyselectedfromthegroupconsistingof 

(a)hydrogen,(b)C1-6alkyl,(c)C3-ioaryland(d)C1-6alk-C6-1oaryl;(19)~(CH2)qSO2RD 

whereqisanintegerfromzerotofourandwhereRDisselectedfromthegroupconsisting 

of(a)alkyl,(b)C6-1oaryland(c)alk-C6-1oaryl;(20)~(CH2)qSO2NRERE' whereqisan 

integerfromzerotofourandwhereeachofRE'andRE'isindependentlyselectedfromthe 

groupconsistingof(a)hydrogen,(b)Ct-6alkyl,(c)C6-1oaryland(d)C1-6alk-C6-1oaryl; 

(21)thiol;(22)C6-toaryloxy;(23)C3-scycloalkoxy;(24)arylalkoxy;(25)C1-6alk

C1-12heterocyclyl(e.g.,C1-6alk-C1-12heteroaryl);(26) , (27)(C112heterocyclyl)imino~ 

(28)C2-2oalkenyl;(29)C2-2oalkynyl;and(30)~(CH2)qCONRBwhereqisanintegerfrom 

zerotofourandwhereRBisselectedfromthegroupconsistingof(a)hydrogen,(b)Ct-6 

S 

canbefurthersubstitutedasdescribedherein.ForexamplethealkylenegroupofaCi

alkaryloraCi-alkheterocyclylcanbefurthersubstitutedwithanoxogrouptoaffordthe 

respectivearyloyland(heterocyclyl)oylsubstituentgroup.  

InsomeembodimentstheringPisanarylgroup.Theterm~9aryl"includesa 

mono-,bicyclicormulticycliccarbocyclicringsystemhavingoneortwoaromaticrings 

andisexemplifiedbyphenylnaphthyl,1,2-dihydronaphthyl,1,2,3,4-tetrahydronaphthyl, 

anthracenylphenanthrenylfluorenylindanylindenylandthelikeandmaybeoptionally 

substitutedwith1, 2,3,4,or5substituents.Insomeembodimentsthe1,2,3,4,or5 

substituentsareindependentlyselectedfromthegroupconsistingof(1)C1-7acyl(e.g., 

carboxyaldehyde);(2)C1-2oalkyl(e.g.,C1-6alkylCt-6alkoxy-C1-6alkylC1-6alkylsulfinyl

C1-6alkylamino-C1-6alkylazido-Ct-6alkyl,(carboxyaldehyde)-C1-6alkylhalo-C1-6alkyl 

(e.g.,perfluoroalkyl),hydroxy-C1-6alkylnitro-C1-6alkylorC1-6thioalkoxy-C1-6alkyl);(3) 
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alkyl,(c)C3-1oaryland(d)C1-6alk-C6-1oaryl.Insomeembodimentseachofthesegroups
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C1-2oalkoxy(e.g.,C1-6alkoxysuchasperfluoroalkoxy);(4)C1-6alkylsulfinyl;(5)C6-lo 

aryl;(6)amino;(7)Ct-6alk-C6-1oaryl;(8)azido;(9)C3,scycloalkyl;(10)C1-6alk-C3

Scycloalkyl;(11)halo;(12)C1-t2heterocyclyl(e.g.,C1-t2heteroaryl);(13)(Ct-12 
flitro' heterocyclyl)oxy;(14)hydroxy;(15) , (16)C120thioalkoxy(e.g.,C1-6thioalkoxy);(17) 

(CH2)qCO2RAwhereqisanintegerfromzerotofourandRAisselectedfromthegroup 

consistingof(a)Ct-6alkyl,(b)C6-1oaryl,(c)hydrogenand(d)C1-6alk-C6-1oaryl;(18) 

(CH2)qCONRB., RCwhereqisanintegerfromzerotofourandwhereRB'andRCare 

independentlyselectedfromthegroupconsistingof(a)hydrogen,(b)C1-6alkyl,(c)C3

10aryland(d)C1-6alk-C6-toaryl;(19)~(CH2)qSO2RDwhereqisanintegerfromzeroto 

fourandwhereRDisselectedfromthegroupconsistingof(a)alkyl,(b)C6-toaryland(c) 

alk-C6-1oaryl;(20)~(CH4qSO2NRE'RF whereqisanintegerfromzerotofourandwhere 

eachofRE'andRE'isindependentlyselectedfromthegroupconsistingof(a)hydrogen 

(b)C1-6alkyl,(c)C6-1oaryland(d)C1-6alk-C6-loaryl;(21)thiol;(22)C6-toaryloxy;(23) 

C3-scycloalkoxy;(24)C6-1oaryl-C1-6alkoxy;(25)C1-6alk-Ci-12heterocyclyl(e.g.,C1-6alk

Ci-12heteroaryl);(26)C2.2oalkenyl;(27)C2.2oalkynyl;and(28)~(CH2)qCONRBwhereq 

isanintegerfromzerotofourandwhereRB' selectedfromthegroupconsistingof(a) 

hydrogen,(b)C1-6alkyl,(c)C3-toaryland(d)C1-6alk-C6-1oaryl.Insomeembodiments, 

eachofthesegroupscanbefurthersubstitutedasdescribedherein.Forexamplethe 

alkylenegroupofaCi-alkaryloraCialkheterocyclylcanbefurthersubstitutedwithan 

oxogrouptoaffordtherespectivearyloyland(heterocyclyl)oylsubstituentgroup.  

Insomeembodimentsthearylisaheteroarylgroupwhereinthe"heteroaryl" 

4n+2pielectronswithinthemono-ormulticyclicringsystem.Exemplaryunsubstituted 

heteroarylgroupsareoflto12(e.g.,1to11, 1to10,1to9,2to12,2to11 2to10,or2 

to9)carbons.Insomeembodimenttheheteroarylissubstitutedwith1, 2,3,or4 

substituentsgroupsasdefinedforaheterocyclylgroup.  

InsomeembodimentsthearylisaC3-C1Oarylgroup.  

InsomeembodimentsthearylisaC6-C1oarylgroupsuchasphenylor 

aminophenyl(e. g., p-aminophenyl).  

Insomeembodimentsthearylisselectedfromthegroupconsistingofphenyl, 

hydroxyl-napthyl, naphthalene-2,6-diamine,5-aminonaphthalen-1-ol, naphthalene-1,5-diol, 

naphthalene-1,5-diamine,(3-aminomethyl)cyclopentylaminecyclopentane-1,3

diyldimethanamine,3-(aminomethyl)cyclopentanaminequinoline-3,7-diamine,4
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includesasubsetofheterocyclylsasdefinedhereinwhicharearomatic:i.e.,theycontain
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S 

aminoquinolin-8-olquinoline-4,8-diolquinoline-4,8-diamineisoquinoline-4,8-diamine 

pyridine-2,6-dicarboxylicacidtriazinetriazoleimidazolemorpholinoor4

(aminomethyl)piperidineanyofwhichmaybeoptionallysubstitutedasdefinedfora 

heterocyclylgroup.  

InsomeembodimentsthelinkerLS 
isalinkagebetweentwoelements(e.g., 

betweenthecarbohydrateantigenandthecoreorbetweentheringandthecore).Alinker 

canbeacovalentbond(e.g.,anybondcreatedbychemicalconjugationsuchasanamide, 

esteretherazideisothiocyanateordisulfidebond)oraspacer(e.g.,amoietyoramino 

acidsequence)thatjoinstwoelementsandprovidesspaceand/orflexibilitybetweenthe 

twoelements.Insomeembodimentsthelinkerisahydrocarbonlinker(e.g.,C2-C2oalkyl, 

C2-C2oalkenylorC2-C2oalkynyl),apolyaminelinker(e.gethylenediamineputrecine, 

cadaverinespermidineorspermine),apeptidelinker(e.ga1, 2,3,4,5,6,7,8,9,or10 

aminoacidsequence),orasyntheticpolymer(e.g.,apolyethersuchaspolyethylene 

glycol).  

InsomeembodimentsthecoreMisamoietythatcontainsoneormoresites 

capableofbeinglinkedtocarbohydrateantigen(e.g., eitherdirectlyorindirectlythrougha 

linkerand/orS whereinthelinkagemaybeacovalentlinkage(e.g.,byacovalentbond) 

oranon-covalentlinkage(e.g.,viaanaffinitybindingpair).Acoremayhaveforexample 

1,2,3,4,5,6,7,8,9,10,12,16,20,24,28,32ormorelinkagesites.  

Insomeembodimentsthecoreisamine.Insomeembodimentsthecoreisselected 

fromthegroupconsistingofbranchedpolymers(e.g.,star-shapedpolymerscomb 

poly(amidoamine)(PAMAM)dendrimers));nucleicacids(e.g.,oligonucleotidesorlonger 

nucleicacidmolecules);polyamines(e.g.ethylenediamineor2,4,6-tripyridyl-S-triazine), 

polypeptides(e.g.,streptavidinandantibodiesorantigen-bindingfragmentsthereofor 

carrierproteins(e.g.,KLH));polysaccharides(e.g.,bacterialpolysaccharidesorplant 

polysaccharides),andmicelles.  

InsomeembodimentsthecoreMisadendrimersuchasapoly(amidoamine) 

is4 
(PAM~)dendrimer.InsomeembodimentsthecoreisaPAMAMdendrimerand"x,, S 

ormore(e.g.,4,5,6,7,8,9,10,12,14,16,18,20,22,24,26,28,30,or32ormore).  

Insomeembodimentsthecoreisacarrierproteinsuchaskeyholelimpet 

hemocyanin(KLH).  

is2.  

Insomeembodimentthecoreisethylenediamineand"x,, S 
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polymersbrushpolymershyperbranchedpolymersanddendrimers(e.g.,
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Insomeembodimentsthecoreisamineand~Sis3.  
is3.  Insomeembodimentsthecoreis2,4,6-tripyridyl-S-triazineand"x,, S 

Insomeembodiments,,,x9, 5isanintegerfrom1to32(e.g.,1, 2,3,4,5,6,7,8,9, 

10,11, 12,13,14,15,16,17,18,19,20,21, 22,23,24,25,26,27,28,29,30,31, or32).  

Inpreferredembodiments,,,x"is2,3,4,8,orl6.  

ForexampleinsomeembodimentsGD2referstoagangliosidehavingthe 

followingstructureoramodifiedversionthereof 

HO OH 
OH 0 

002H H 0 

AcHN o AcHN OH HN C2H5 
OH OO2H 02H5 

OH 

GangliosideGD2 

InsomeembodimentsGD2comprisesthefollowingstructure: 

OH 
0 

AcHN 

OH 

InsomeembodimentsGD2comprisesathiophenylgroup(e.g.,thiophenylGD2as 

shownbelow).  

H.0 08 
vocAl 

4
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rr\ tflt' 3t%%Q~M~*..1, = I Ut 

I 'V .I . S~~Uir .7 N~' 

*/'>¾~/ I~ 
80 NH/~iQ: ¾* = Ho..~~t~t4r*~\ AQbL*%%%% \ 

I.-' 

1* 
ItIt. F 

OH 

InsomeembodimentsGD2comprisesanarylgroup.  
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InsomeembodimentsGD2comprisesGD2-O-aryl-NH2havingthefollowing 

structure: 

HO OH 
OH 

002H 0 

AcHN o AcHN OH 

HO OH CO2H 0 

O%~N XNH2 

InsomeembodimentsGD2comprisesap-aminophenylethergroup(e.g.,AP-0D2 

asshownbelow).  

FtC) OH 
CCXN 

¶9;Q: ULXULUL~EL%~% 

. . = NE4 %4tt*7~, p. . ~ 0 / I.  

A- __ 

. . . . >Qr%**%~*)bkr7KV .1 /0 .= Sb ;Qt~9( /t 
.,.4 

h U 

= jQ* NH N Ho,.... 4 

[rQ I / 
(r~.#%bthPxti~Q.  

I;"'U 

OH' 

SimilarlyinsomeembodimentsGD3referstoagangliosidehavingthefollowing 

structureoramodifiedversionthereof 

OH 0 

QH 002H 

OH 002H 02H5 
0 

OH 

GangliosideGD3 

InsomeembodimentsGD3comprisesthefollowingstructure.  

OH 
QH GO2H 

0 OH OH 

HO 0 0 
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InsomeembodimentsGD3isathiophenyl0D3. Insomeembodimentsthe 

thiophenylGD3hasthefollowingstructure.  

HO 011 
~At 

.HrQA~~..  itOz C) CC..  
i;~4s4¶EuM~EL~4t "2 

f~K5110k 1 08 014 
~N;*#%~UA I I 1 ~ *ww Utt$W1 L in A%~ Is %, 

hO~" I N~#~~~** = I r 

./ 9.  

.C)~A%**rrt \:.. =~u¾t~t#.s.%~4 

N*~HoIF. N 
{~Thtcj=1+i . jH~ 

InsomeembodimentsGD315GD3-O-aryl-NH2havingthefollowing 9 

OH 

QH 002H 

AcHN 0 

HO OH 0 0> 
AryKNH2 

InsomeembodimentsGD3isap-aminophenyletherGD3(AP-0D3).  

Lics:~V'. wswsw.~~~. I ~ . . L 

wL*I,. COO*H 
~4er~4~/ 

p. U'- . 's~Ek~P?~Pkut.urd.  

Ac Prrw~tt~oi ~ =. . ~mhr&r= = . >a:~:.itti::* ~Y . . & 

Insomeembodimentsthearylisatriazine.Insomeembodimentsthetriazineisa 
1, 3,5-triazine.Insomeembodimentsthetriazineisoptionallysubstituted.Insome 

embodimentsthetriazineis2-Amino-4,6-dichloro-1,3,5-triazine.  

Accordinglyprovidedhereinisagangliosidecomprisingaheteroaryle.g.,a 

triazineoratriazole.Insomeembodimentsthegangliosidecomprisingaheteroarylisa 

monomer.Inotherembodimentsthegangliosidecomprisingaheteroarylisamultimer 

(e.g.,atrimer).  
S 

Thusincertainaspectsprovidedhereinisacompositioncomprisingaganglioside 

havingthestructure:(A)x-[(P)y-(L)z]-(M)b9 whereinAisagangliosideoranyportion 

thereofxisanintegerfrom1to32Pisaheteroaryl;yis1;Lisalinkerzisaninteger 

from0to8~Misacore 9 andbis0or1~whereinPisoptionallysubstitutedwith1,2,3,4, 
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or5substituentsindependentlyselectedfrom(1)hydrogen;(2)C1-7acyl;(3)C1-2oalkyl;(4) 

amino,(5)C3-1oaryl;(6)hydroxy;(7)nitro;(8)C1-2oalkyl-aminoand(9)~(CH2)qCONRB 

whereqisanintegerfrom0to4andwhereRisselectedfromthegroupconsistingof(a) 

hydrogen,(b)C1-6alkyl,(c)C3-toaryland(d)C1-6alk-C6-1oaryl.  

Insomeembodimentstheheteroarylistriazineortriazole.Insomeembodiments 

a)thetriazineis1,3,5triazineorb)thetriazoleis1,2,3triazoleor1,2,4triazole.  

InsomeembodimentsthePissubstitutedwith1, 2,3,4,or5substituents 

independentlyselectedfrom(1)hydrogen;(2)C1-2oalkyl-aminoand(3)~(CH2)qCONRB 

whereqisanintegerfrom0to4andwhereRB' selectedfromthegroupconsistingof(a) 

hydrogen,(b)C1-6alkyl,(c)C3-toaryland(d)C1-6alk-C6-1oaryl.  

InsomeembodimentstheMis(1)amineor(2)polyamidoamine(PAMAM).In 

someembodimentsxis1,2,3,4,6,or8.  

Exemplarystructuresinclude: 

N 

H 
N 

A N 
0 S 

N 

H H 
N N 

0 0 S 

A 

HN 

N 

H H 
~N N 

A N 

0 0 S 
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N~N 
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whereinAisaganglioside.  

InsomeembodimentsthegangliosideisselectedfromGD2,GD3,GD1bGT1b, 

fucosyl-GM1,GloboHpolysialicacid(PSA),GM2,GM3,sialyl~LewisXsialyl-Lewis~ 

sialyl~LewisAsialyl~LewisBand my 

Lewis, optionallywhereinthegangliosideisGD2,GD3, 
GT1bandGM2.  

Insomeembodimentsthegangliosideisdetectablylabeledoptionallywhereinthe 

gangliosideislabeledwithanenzymeprostheticgroup(e.g.,streptavidin/biotin), 

fluorophoreluminescenttagbioluminescenttagand/oraradioisotope.  

Asdemonstratedhereinthegangliosidesofthepresentdisclosure(naturalor 

modified)canbelabeledwithamoietythatallowsdetection.Labeledgangliosidescanbe 

anti-gangliosideantibodiesinbloodortissuesaspartofaclinicaltestingprocedure.The 

labeledgangliosidescanalsobeusedinvariousassays(e.g.,ELISAassayscompetitive 

ELISAassaysetc.).Examplesofdetectablemoietiesincludevariousenzymesprosthetic 

groupsfluorescentmaterialsluminescentmaterialsbioluminescentmatedalsand 

radioactivematerials.Examplesofsuitableenzymesincludehorseradishperoxidase, 

alkalinephosphatasef3-galactosidaseoracetylcholinesteraseexamplesofsuitable 

prostheticgroupcomplexesincludestreptavidin/biotinandavidin/biotiwexamplesof 

suitablefluorescentmaterialsincludeumbelliferonefluoresceinfluoresceinisothiocyanate 

(FJTC),rhodaminedichlorotriazinylaminefluoresceindansylchlorideorphycoerythrin 

(PB);anexampleofaluminescentmaterialincludesluminol. examplesofbioluminescent 

materialsincludeluciferaseluciferinandaequorinandexamplesofsuitableradioactive 

materialincludel 2 5 j l3tj 3 5 Sor3 H.Asusedhereintheterm"labeled"withregardtothe 
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gangliosideisintendedtoencompassdirectlabelingofthegangliosidebycoupling(i.e., 

physicallylinking)adetectablesubstancesuchasaradioactiveagentorafluorophore(e.g.  

fluoresceinisothiocyanate(FJTC)orphycoerythrin(PB)orindocyanine(CyS))tothe 

gangliosideaswellasindirectlabelingofthegangliosidebyreactivitywithadetectable 

substance.Forexampleagangliosidemaybelabeledwithanucleicacidsequencethat 

maybeamplifiedanddetected.  

Insomeembodimentsthecompositioncomprisingthegangliosideofthepresent 

disclosureisapharmaceuticalcomposition.  

Pharmaceutical Compositions 

Compoundsthatinduceimmuneresponseagainstagangliosidecanbeincorporated 

intopharmaceuticalcompositionssuitableforadministrationtoasubject.Such 

compositionstypicallycomprisethecompounds(e.g.,modifiedformsofaganglioside)and 

apharmaceuticallyacceptablecarrier.Asusedhereinthepharmaceuticallyacceptable 

carrierisintendedtoincludeanyandallsolventsdispersionmediacoatingsantibacterial 

andantifungalagentsisotonicandabsorptiondelayingagentsandthelikecompatible 

withpharmaceuticaladministration.Theuseofsuchmediaandagentsfor 

pharmaceuticallyactivesubstancesiswell-knownintheart.Exceptinsofarasany 

conventionalmediaoragentisincompatiblewiththeactivecompoundusethereofinthe 

compositionsiscontemplated.Supplementaryactivecompoundscanalsobeincorporated 

intothecompositions.  

compatiblewithitsintendedrouteofadministration.Examplesofroutesofadministration 

includeparenterale.g., intravenousintradermalsubcutaneousoral(e.g., inhalation), 

transdermal(topical),transmucosalandrectaladministration.Solutionsorsuspensions 

usedforparenteralintradermalorsubcutaneousapplicationcanincludethefollowing 

components:asterilediluentsuchaswaterforinjectionsalinesolutionfixedoils, 

polyethyleneglycolsglycerinpropyleneglycolorothersyntheticsolventsantibacterial 

agentssuchasbenzylalcoholormethylparabensantioxidantssuchasascorbicacidor 

sodiumbisulfite;chelatingagentssuchasethylenediaminetetraaceticaci&bufferssuchas 

acetatescitratesorphosphatesandagentsfortheadjustmentoftonicitysuchassodium 

chlorideordextrose.pHcanbeadjustedwithacidsorbasessuchashydrochloricacidor 

-67

Apharmaceuticalcompositionofthepresentinventionisformulatedtobe



WO20221076364 PCT/IJS2021/053503 

sodiumhydroxide.Theparenteralpreparationcanbeenclosedinampulesdisposable 
S 

syringesormultipledosevialsmadeofglassorplastic.  

Pharmaceuticalcompositionssuitableforinjectableuseincludesterileaqueous 

solutions(wherewatersoluble)ordispersionsandsterilepowdersfortheextemporaneous 

preparationofsterileinjectablesolutionsordispersion.Forintravenousadministration 

suitablecarriersincludephysiologicalsalinebacteriostaticwaterCremophorELTM 

(BASFParsippanyNJ)orphosphatebufferedsaline(PBS).Inallcasesthecomposition 
shouldbesterileandshouldbefluidtotheextentthateasy S 

synngeabilityexists.Itmustbe 

stableundertheconditionsofmanufactureandstorageandshouldbepreservedagainstthe 

contaminatingactionofmicroorganismssuchasbacteriaandfungi.Thecardercanbea 

solventordispersionmediumcontainingforexamplewaterethanolpolyol(forexample, 

glycerolpropyleneglycolandliquidpolyethyleneglycolandthelike),andsuitable 

mixturesthereofTheproperfluiditycanbemaintainedforexamplebytheuseofa 

coatingsuchaslecithinbythemaintenanceoftherequiredparticlesizeinthecaseof 

dispersionandbytheuseofsurfactants.Inhibitionoftheactionofmicroorganismscanbe 

achievedbyvariousantibacterialandantifungalagentsforexampleparabens, 

chlorobutanolphenolascorbicacidthimerosalandthelike.Inmanycasesitis 

preferabletoincludeisotonicagentsforexamplesugarspolyalcoholssuchasmanitol, 

sorbitolsodiumchlorideinthecomposition.Prolongedabsorptionoftheinjectable 

compositionscanbebroughtaboutbyincludinginthecompositionanagentwhichdelays 

Sterileinjectablesolutionscanbepreparedbyincorporatingtheactivecompoundin 

therequiredamountinanappropriatesolventwithoneoracombinationofingredients 

enumeratedaboveasrequiredfollowedbyfilteredsterilization.Generallydispersionsare 

preparedbyincorporatingtheactivecompoundintoasterilevehiclewhichcontainsabasic 

dispersionmediumandtherequiredotheringredientsfromthoseenumeratedabove.Inthe 

caseofsterilepowdersforthepreparationofsterileinjectablesolutionsthepreferred 

methodsofpreparationarevacuumdryingandfreeze-dryingwhichyieldsapowderofthe 

activeingredientplusanyadditionaldesiredingredientfromapreviouslysterile-filtered 

solutionthereof 

Oralcompositionsgenerallyincludeaninertdiluentoranediblecarder.Theycan 

beenclosedingelatincapsulesorcompressedintotablets.Forthepurposeoforal 

therapeuticadministrationtheactivecompoundcanbeincorporatedwithexcipientsand 
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usedintheformoftabletstrochesorcapsules.Oralcompositionscanalsobeprepared 
S 

usingafluidcarderforuseasamouthwashwhereinthecompoundinthefluidcarneris 

appliedorallyandswishedandexpectoratedorswallowed.Pharmaceuticallycompatible 

bindingagentsand/oradjuvantmaterialscanbeincludedaspartofthecomposition.The 

tabletspillscapsulestrochesandthelikecancontainanyofthefollowingingredientsor 

compoundsofasimilarnature:abindersuchasmicrocrystallinecellulosegumtragacanth 

orgelatinanexcipientsuchasstarchorlactoseadisintegratingagentsuchasalginicacid 
S 

PnmogelorcornstarcfralubricantsuchasmagnesiumstearateorSterotesaglidantsuch 

ascolloidalsilicondioxideasweeteningagentsuchassucroseorsacchariworaflavoring 

agentsuchaspeppermintmethylsalicylateororangeflavoring.  

Systemicadministrationcanalsobebytransmucosalortransdermalmeans.For 

transmucosalortransdermaladministrationpenetrantsappropriatetothebarriertobe 

permeatedareusedintheformulation.Suchpenetrantsaregenerallyknownintheartand 

includeforexamplefortransmucosaladministrationdetergentsbilesaltsandfusidic 

acidderivatives.Transmucosaladministrationcanbeaccomplishedthroughtheuseof 

nasalspraysorsuppositories.Fortransdermaladministrationtheactivecompoundsare 

formulatedintoointmentssalvesgelsorcreamsasgenerallyknownintheart.  

Insomeembodimentsthecompoundsofthepresentdisclosurearepreparedwith 

carriersthatwillprotectthecompoundagainstrapideliminationfromthebodysuchasa 

controlledreleaseformulationincludingimplantsandmicroencapsulateddeliverysystems.  

polyanhydridespolyglycolicacidcollagenpolyorthoestersandpolylacticacid.Methods 

forpreparationofsuchformulationsshouldbeapparenttothoseskilledintheart.The 

materialscanalsobeobtainedcommerciallyfromAlzaCorporationandNova 

PharmaceuticalsInc.Liposomalsuspensions(includingliposomestargetedtoinfected 

cellswithmonoclonalantibodiestoviralantigens)canalsobeusedaspharmaceutically 

acceptablecarriers.Thesecanbepreparedaccordingtomethodsknowntothoseskilledin 

theartforexampleasdescribedinU.S.PatentNo.4,522,811.  

Itisespeciallyadvantageoustoformulateoralorparenteralcompositionsindosage 

unitformforeaseofadministrationanduniformityofdosage.Dosageunitformasused 

hereinreferstophysicallydiscreteunitssuitedasunitarydosagesforthesubjecttobe 

treated;eachunitcontainingapredeterminedquantityofactivecompoundcalculatedto 

producethedesiredtherapeuticeffectinassociationwiththerequiredpharmaceutical 
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carrier.Thespecificationforthedosageunitformsofthepresentinventionaredictatedby, 

anddirectlydependentontheuniquecharacteristicsoftheactivecompoundtheparticular 

therapeuticeffecttobeachievedandthelimitationsinherentintheartofcompounding 

suchanactivecompoundforthetreatmentofindividuals.  

Analyzing IDetecting Gangliosides 

Agangliosidebiomarkercanbeanalyzedaccordingtothemethodsdescribedherein 

andothersuitabletechniquesknownintheart.Thepresencelevelorthelipidlengthofa 

ganglioside(e.g.,GD1,GD2,0D3,GM2)canbedetectedusingmethodsincluding, 

withoutlimitationimmunodiffusionimmunoelectrophoresisanimmunofluorescence 

assayanenzymeimmunoassayanimmunoprecipitationassayachemiluminescence 

assayanimmunohistochemicalassayadotblotassayoraslotblotassay.General 

techniquestobeusedinperformingthevariousimmunoassaysnotedaboveandother 

variationsofthetechniquessuchasinsituproximityligationassay(PLA),fluorescence 

polarizationimmunoassay(FPJA),fluorescenceimmunoassay(FIA),enzymeimmunoassay 

(EJA),nephelometricinhibitionimmunoassay(NIA),enzymelinkedimmunosorbentassay 

(ELISA),radioimmunoassay(MA),sandwichELISAcompetitiveELISAagglutination 

complementassayshighperformanceliquidchromatography(HPLC),thinlayer 

chromatography(TLC),hyperdiffusionchromatographyandthelike(e.g.,Basicand 

ClinicalImmunologySitesandTerreds.,AppletonandLangeNorwalkConn.pp217

NMRMALDI-TOFLC-MS/MSareknowntothoseofordinaryskillintheart.  

Suchreagentscanalsobeusedtomonitorthegangliosidelevelsonacellortissue.  

Detectioncanbefacilitatedbycoupling(e.g., physicallylinking)theantibodytoa 

detectablesubstance.Examplesofdetectablesubstancesincludevariousenzymes, 

prostheticgroupsfluorescentmaterialsluminescentmatedalsbioluminescentmaterials 

andradioactivematerials.Examplesofsuitableenzymesincludehorseradishperoxidase 

alkalinephosphatasef3-galactosidaseoracetylcholinesteraseexamplesofsuitable 

prostheticgroupcomplexesincludestreptavidin/biotinandavidin/biotiwexamplesof 

suitablefluorescentmaterialsincludeumbelliferonefluoresceinfluorescein 

isothiocyanaterhodaminedichlorotriazinylaminefluoresceindansylchlorideor 

phycoerythriiranexampleofaluminescentmaterialincludesluminol;examplesof 
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bioluminescentmaterialsincludeluciferaseluciferinandaequorinandexamplesof 
125 131 35 3 

suitableradioactivematerialinclude I, I, SorH.  

InsomeembodimentsELISAandMAproceduresmaybeconductedsuchthata 

desiredbiomarkerproteinstandardislabeled(witharadioisotopesuchas or3 oran 

assayableenzymesuchashorseradishperoxidaseoralkalinephosphatase),andtogether 

withtheunlabeledsamplebroughtintocontactwiththecorrespondingantibodywhereona 

secondantibodyisusedtobindthefirstandradioactivityortheimmobilizedenzyme 

assayed(competitiveassay).Alternativelythebiomarkerproteininthesampleisallowed 

toreactwiththecorrespondingimmobilizedantibodyradioisotope-orenzyme-labeled 

anti-biomarkerproteinantibodyisallowedtoreactwiththesystemandradioactivityorthe 

enzymeassayed.Otherconventionalmethodsmayalsobeemployedassuitable.  

InsomeembodimentssandwichELISAisusedtodetectandmeasurethe 

gangliosidelevels.ThesandwichELISAquantifyantigensbetweentwolayersof 

antibodies(i.e.captureanddetectionantibody).Theantigentobemeasuredmustcontainat 

leasttwoantigenicepitopecapableofbindingtoantibodysinceatleasttwoantibodiesact 

inthesandwich.Eithermonoclonalorpolyclonalantibodiescanbeusedasthecaptureand 

detectionantibodiesinSandwichELISAsystems.Monoclonalantibodiesrecognizea 

singleepitopethatallowsfinedetectionandquantificationofsmalldifferencesinantigen.  

Apolyclonalisoftenusedasthecaptureantibodytopulldownasmuchoftheantigenas 

possible.TheadvantageofSandwichELISAisthatthesampledoesnothavetobepurified 

directorindirectELISA).  

InsomeembodimentssandwichELISAcomprisesuseofoneormoreantibodiesof 

thepresentdisclosure(e.g.,anti-GD2oranti-0D3antibody).Insomeembodiments, 

sandwichELISA compnsesuseofoneormoreantibodieswellknownintheart(e.g.,anti

GD2oranti-GD3antibodythatiscommerciallyavailable).Insomeembodiments 

sandwichELISAcomprisesuseofacombinationofanantibodyofthepresentdisclosure 

andanantibodythatisknownintheart(e.g.,commerciallyavailableantibody).  

Anumberofanti-GD2oranti-GD3antibodiessuitablefortheassaysofthepresent 

disclosure(e.g.,sandwichELISA)areknownintheartand/orcommerciallyavailable.  

Non-limitingexamplesofanti-GD2antibodiesinclude:murinem3F8antibody, 

murine1402aantibodydinutuximabChl4.18/CHO(Dinutuximab-beta),human3F8 

antibodyNaxitamabandHul4.18-K322A(seeSaitandModak(2017)ExpertRev 
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AnticancerTher17:889-901VoellerandSondel(2020)JPediatrHematolOncol41:163

169Moraetal(2020)JofClinOncol38:15);Ca.tNo.BEO318(BioXCellLebanonNH); 

Cat.Nos.ab68456,ab82717(AbeamWalthamMA);Cat.Nos.AGM-039YJAGM

143YJAGM-144YJAGM-145YJAGM-146YJ(CreativeBiolabsShirleyNY).  

Non-limitingexamplesofanti-GD3antibodiesinclude:Cat.No.ab11779(Abeam 

WalthamMA);Cat.No.14-9754-82(ThermoFisherScientificWaltham . Cat.No.  

917701(BioLegendSanDiegoCA);Cat.No.MABC1112(MilliporeSigmaBurlington 

MA);Cat.No.sc-33685(SantaCnizBiotechnologyDallasTX);antibodiesprovidedby 

HedbergetaiX(2000)GlycoconjugateJournal17:717-726.  

InsomeembodimentscompetitiveELISAisusedtodetectandmeasurethe 

gangliosidelevels.AcompetitiveELISA(alsoknownasinhibitionELISAorcompetitive 

immunoassay)measurestheconcentrationofanantigenbydetectionofsignalinterference.  

Thesampleantigencompeteswithareferenceantigenforbindingtoaspecificamountof 

labeledantibody.Thereferenceantigencanbeanyoneormoreantigensofthepresent 

disclosure.Alternativelythereferenceantigencanbeanygangliosideormodifiedversion 

thereofknownintheart.  

Insomeembodimentsthereferenceantigenispre-coatedonamulti-wellplate.The 
S S 

sampleispre-incubatedwithlabeledantibody(e.g.,anti-GD2oranti-GD3antibodye.g., 

anantibodyofthepresentdisclosure)andaddedtothewells.Dependingontheamountof 

antigeninthesamplemoreorlessfreeantibodieswillbeavailabletobindthereference 

antigen.Thismeansthemoreantigenthereisinthesamplethelessreferenceantigenwill 

antigeninsteadofalabeledantibody.Thelabeledantigenandthesampleantigen 

(unlabeled)competeforbindingtotheprimaryantibody.Thelowertheamountofantigen 

inthesamplethestrongerthesignalduetomorelabeledantigeninthewell.Other 

conventionalvariationsmayalsobeemployedassuitable.  

InotherembodimentsthecompetitiveELISAassaycomprisescoatingaprimary 

antibody(e.g.,anti-GD2oranti-0D3antibodye.g.,anantibodyofthepresentdisclosure) 

onamulti-wellplate.Hereadetectable/labeledreferenceantigen(e.g.,FJTC-labeled 
S 

ganglioside)andthesampleareco-incubatedinthewellsandthelabeledreferenceantigen 

competeswithanativeantigenforbindingtotheprimaryantibody.Thelowertheamount 

ofantigeninthesamplethestrongerthesignalduetomorelabeledantigeninthewell.  
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InyetotherembodimentsthecompetitiveELISAassaycomprisesanchoringa 
S 

primaryantibody(e.g.,anti-GD2oranti-GD3antibodye.g.,anantibodyofthepresent 

disclosure)tothemulti-wellplateviaananti-speciessecondaryantibodythatiscoatedin 

themulti-wellplate.Forexampletoanchoraprimaryantibodygeneratedinmiceananti

mousesecondaryantibodyisused.Thenadetectable/labeledreferenceantigen(e.g.,FJTC

labeledganglioside)andthesampleareco-incubatedinthewellsandthelabeledreference 

antigencompeteswithanativeantigenforbindingtotheprimaryantibody.Thelowerthe 

amountofantigeninthesamplethestrongerthesignalduetomorelabeledantigeninthe 

well.  

Insomeembodimentsamethodformeasuringbiomarkergangliosidelevels 

compnsesthestepsofcontactingabiologicalspecimen(e.g.,liquidbiopsy(e.g.,blood, 

serum))withanantibodyorvariant(e.g., fragment)thereofwhichselectivelybindsthe 

biomarkergangliosideanddetectingwhethersaidantibodyorvariantthereofisboundto 

saidsampleandtherebymeasuringthelevelsofthebiomarkerganglioside.  

Immunohistochemistrymaybeusedtodetectthepresenceorthelevelofbiomarker 

gangliosidee.g., inabiopsysample.Asuitableantibodyisbroughtintocontactwithfor 

exampleathinlayerofcellswashedandthencontactedwithasecondlabeledantibody.  

Labelingmaybebyfluorescentmarkersenzymessuchasperoxidaseavidinor 

radiolabeling.Theassayisscoredvisuallyusingmicroscopy.  

Anti-gangliosideantibodiesmayalsobeusedforimagingpurposesforexampleto 

detectthepresenceofbiomarkergangliosideoncellsandtissuesofasubject.Suitable 

indium("2 1n),andtechnetium( 9 9 mTc),fluorescentlabelssuchasfluoresceinand 

rhodamineandbiotin.  

Antibodiesandderivativesthereofthatmaybeusedencompasspolyclonalor 

monoclonalantibodieschimerichumanhumanizedprimatized(CDR-grafted),veneered 

orsingle-chainantibodiesaswellasfunctionalfragments, I*e5, biomarkerproteinbinding 

fragmentsofantibodies.Forexampleantibodyfragmentscapableofbindingtoa 

biomarkerproteinorportionsthereofincludingbutnotlimitedtoFvFabFab'andF(ab') 

2fragmentscanbeused.  

Insomeembodimentsamassspectrometry(e.g.,MALDI-TOFLC/MS/MS 

LC/MSorothersknownintheart)isusedtodetectthepresencelevelorthelipidlength 

ofaganglioside(e.g., GD1, GD2,0D3, and/orGM2)inabiologicalspecimensuchas 
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liquidbiopsy(e.g.,bloodsalivaserumseethesectiononSamples).Themass 

spectrometry-basedmethodisparticularlyusefulindeterminingtheheterogeneityofthe 

lipidlengthofagangliosidewhichisanovelbiomarkerofthepresentdisclosure.  

The"level"oramount"ofabiomarker(e.g.,aganglioside)inasubjectis 
" S 

significantly"higherorlowerthanthelevelofabiomarkerinacontroliftheamountof 
thebiomarkerisgreaterorlessrespectivelythanthelevelinacontrolbyanamount 

greaterthanthestandarderroroftheassayemployedtoassessamount.  

Insomeembodimentstheamountorlevelofabiomarkerinasubjectcanbe 

considered"significantly"higherorlowerthanthenormaland/orcontrolamountifthe 

amountisatleastorabout50, 10%,~2 0 0 o 2 5 0 o,~3 5 0 o 4 0 0 o,450o,500o,550o 

6 00 o,65 0 o,7 00 o,75 0 o8 0 0o,8 50 o,9 0 0o,9 50 o 100 0o,11000,1200o,130 0o,1400o,1S0~o, 

1 6 0 0 o, 1 7 0 0 o,~1 9 0 0 o,2000o2500o3000o3500o4000o4500o5~J~0~55~0~,6000o, 

6 5 00 o,7 0 0 ~ o,75 0 0o,80 0 0 o,850%,9000o,9S0~o,1000%,1500'~o,20 0 0 0 o,25000o,3 0 0 0 ~ o, 

ormoreoranyrangeinbetweensuchas50o-1000ohigherorlowerrespectivelythanthe 

normaland/orcontrolamountofthebiomarker.Suchsignificantmodulationvaluescanbe 

appliedtoanymetricdescribedhereinsuchasthelevelofagangliosideorachangeinthe 

heterogeneityofthelipidlengthofagangliosideandthelike.  

Theterm"heterogeneityoflipidlength"ofaatleastonegangliosideincludesthe 

levelordistributionpatternofthelipidlengthofatleastonegangliosideinagivensample.  

Insomeembodimentsthereisachange(e.g.,increaseordecrease)orasignificant 

changeintheheterogeneityoflipidlengthifthelevelordistributionpatternofthelipid 

2 0 0 o, 2 5 0 o, 3 0 0 o,350o400o450o500o550o600o650o700o750o800o850o, 900o 

950o 100~o110~~o 120~o1300o1400o 1S0~o1600o170~o180~o1900o200~o2500o 

3 0 0 0 o,3 5 0 0 o,4 0 0 0 o,4 5 0 0 o,5%0~ 55~0~ 6000o6500o7000o7500o~~9000o, 

9500o 1000"o 1500~o20000o25000o30000o ormoreoranyrangeinbetweensuchas 

50~1000ohigherorlowerthanthatinanormaland/oracontrolsample.  

Similarlytheterm"heterogeneityofalipidlength"ofagangliosideincludesthe 

distributionpatternsofgangliosideshavingashortlipidlengthvs.alonglipidlength(see 

Example6).Gangliosideshavetwolipidtails:sphingosineandacyl.Asusedhereintwo 

lipidtailsarenotdistinguished.Accordinglytheterm"heterogeneityofalipidlength"as 

usedhereinreferstotheaveragelengthofbothlipidtailsofaganglioside.Insome 

embodimentsthereisachangeorasignificantchangeintheheterogeneityofalipidlength 
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ofagangliosideiftheamountorlevelofagangliosidehavingashortlipidlength(14-34 
0 carbons)inasubjectsampleisatleastorabout50o lOgol5oo,20%~30%35 

4 0 0 o,4 5 0 o,5000,ssOo600o,65 0 o,7 0 0 o,7sOosOOo,8 5 0 o,9 0 0 o,9 5 0 o,100%,110%,1 20 0o, 

1 3 0 0 o,1 4 0 0 o,1 5 0 0 o,1 6 0 0 o,1700o1800o1900o2000o2500o3000o3500o4 0 0 0 o,4500o, 

50000,55000,6 0 0 0 o,6 5 0 0 o,700~~7500o800~~8500o9000o9S0~~ 15000o 

20000o,25000o30000o ormoreoranyrangeinbetweensuchas5" "ohigheror 

lowerthanthatinanormaland/oracontrolsample.  

Insomeembodimentsthereisachangeorasignificantchangeintheheterogeneity 

ofalipidlengthofagangliosideiftheamountorlevelofagangliosidehavingalonglipid 
0 length(36-48carbons)inasubjectsampleisatleastorabout50~,1V¼ 15~o,200o25 

30 0o,35 0o,40 0o,45 0o500o,550o6 00o,6 50o,7 00o,7 5 0 o, 8 00o,8 50o,9 00o,9 50o,1 00'~o, 

11000,1 2 0 0 o,1 3 0 0 o,1 4 0 0 o,~ 1600o 1700o ~1900o2000o2500o3 0 0 0 o,3500o, 

40 00o,4S0~o,50000,55000,600~o,6500o,700~o,7500o,8000o,8S0~o,9000o,9500o, 

100000,1500~0 20000o25000o30000o ormoreoranyrangeinbetweensuchas50o~ 

1000ohigherorlowerthanthatinanormaland/oracontrolsample.  

Insomeembodimentsthereisachangeorasignificantchangeintheheterogeneity 

ofalipidlengthofagangliosideiftheamountorlevelofagangliosidehavingashortlipid 

length(14-34carbons)andalonglipidlength(36-48carbons)inasubjectsampleisatleast 

orabout500,1000,1 50o,200o,2 5 0 o,3 0 0 o,3 5 0 o,4 0 0 o,4 5 0 o,5000,5500,600o,650o,700o, 

7SOoSOOo85009 0 0 o,9 5 0 o,100~~o11000 1200o 1300o 1400o150~~o 1600o 1700o 
, , , , , , , , 

7 5 0 0o,8 0 0 0o,8 5 0 0o,9 0 0 0o,9 5 00o,1 0 0 0 0o,1 5 0 0 0o,2 0 0 0 0o,2 5 0 0 0o,3 00 0 0oormoreor 

anyrangeinbetweensuchas50o-1000ohigherorlowerthanthatinanormaland/ora 

controlsample.  

Control 

Acontrolreferstoanysuitablereferencestandardsuchasanormalpatient, 

culturedprimarycells/tissuesisolatedfromasubjectsuchasanormalsubjectadjacent 

normalcells/tissuesobtainedfromthesameorganorbodylocationofthepatientatissue 

orcellsampleisolatedfromanormalsubjectoraprimarycells/tissuesobtainedfroma 

depository.Inotherembodimentsthecontrolmaycompriseanexpressionlevel(e.g.,the 

levelofaganglioside)and/orlipidtaillengthofagangliosideofasubjectsuchasanormal 
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orhealthysubject.Insomeembodimentsacontrolreferstoasamplelackingthetestagent 

(e.g., ananti-gangliosideantibody).  

Acontrolalsoreferstoanyreferencestandardsuitabletoprovideacomparisonto 

theexpressionproductsinthetestsample.Incertainembodimentsthecontrolcomprises 

obtainingacontrolsamplefromwhichthelevelorthelipidlengthofagangliosideis 

detectedandcomparedtothesamefromthetestsample.Suchacontrolsamplemay 

compriseanysuitablesampleincludingbutnotlimitedtoasamplefromacontrolcancer 

patient(canbestoredsampleorprevioussamplemeasurement)withaknownoutcome 

normaltissueorcellsisolatedfromasubjectsuchasanormalpatientorthecancerpatient 

culturedprimarycells/tissuesisolatedfromasubjectsuchasanormalsubjectorthecancer 

patientadjacentnormalcells/tissuesobtainedfromthesameorganorbodylocationofthe 

cancerpatientatissueorcellsampleisolatedfromanormalsubjectoraprimary 

cells/tissuesobtainedfromadepository.Insomeembodimentsthecontrolmaycomprisea 

referencestandardexpressionproduct(e.g.,ganglioside)levelfromanysuitablesource, 

includingbutnotlimitedtoanexpressionproductlevelrangefromnormaltissue(orother 

previouslyanalyzedcontrolsample),apreviouslydeterminedexpressionproductlevel 

rangewithinatestsamplefromagroupofpatientsorasetofpatientswithacertain 

outcome(forexamplesurvivalforonetwothreefouryearsetc.)orreceivingacertain 

treatment(forexamplestandardofcarecancertherapy).Itwillbeunderstoodbythoseof 

skillintheartthatsuchcontrolsamplesandreferencestandardexpressionproductlevels 

canbeusedincombinationascontrolsinthemethodsofthepresentinvention.  

withinasamplerelativetoorasaratiooftheamountofproteinsornucleicacidsof 

anothergeneinthesamesample.Insomeembodimentsthecontrolcomprisesaratio 

transformationofexpressionproductlevelsincludingbutnotlimitedtodeterminingaratio 

ofproductlevelsoftwogangliosidesortheratioofshortlipidlengthvs.longlipidlength 

ofagangliosideinthetestsampleandcomparingittoanysuitableratioofthesameina 

referencestandar&determiningproductlevelsofthetwoormoregenesinthetestsample 

anddeterminingadifferenceinproductlevelsinanysuitablecontrol;anddetermining 

productlevelsofthetwoormoregangliosidesinthetestsamplenormalizingtheirlevelto 

thelevelofhousekeepinggeneproductsinthetestsampleandcomparingtoanysuitable 

control.Inpreferredembodimentsthecontrolcomprisesacontrolsamplewhichisofthe 

samelineageand/ortypeasthetestsample.Inotherembodimentsthecontrolmay 
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compriseproductlevelsgroupedaspercentileswithinorbasedonasetofpatientsamples, 

suchasallpatientswithcancer.Insomeembodimentsacontrolproductlevelis 

establishedwhereinhigherorlowerlevelsofproductrelativetoforinstanceaparticular 

percentileareusedasthebasisforpredictingoutcome.Inotherpreferredembodimentsa 

controlproductlevelisestablishedusingproductlevelsfromcancercontrolpatientswitha 

knownoutcomeandtheproductlevelsfromthetestsamplearecomparedtothecontrol 

productlevelasthebasisforpredictingoutcome.Asdemonstratedbythedataprovided 

hereinthemethodsofthepresentinventionarenotlimitedtouseofaspecificcut-pointin 

comparingthelevelofproductinthetestsampletothecontrol.  

Insomeembodimentsapre-determinedmarkeramountand/oractivity 

measurement(s)canbeanysuitablestandard.Forexamplethepre-determinedmarker 

amountand/oractivitymeasurement(s)canbeobtainedfromthesameoradifferenthuman 

forwhomapatientselectionisbeingassessed.Insomeembodimentsthepre-determined 

markeramountand/oractivitymeasurement(s)canbeobtainedfromapreviousassessment 

ofthesamepatient.Insuchamannertheprogressoftheselectionofthepatientcanbe 

monitoredovertime.Inadditionthecontrolcanbeobtainedfromanassessmentof 

anotherhumanormultiplehumanse.g., selectedgroupsofhumansifthesubjectisa 

human.Insuchamannertheextentoftheselectionofthehumanforwhomselectionis 

beingassessedcanbecomparedtosuitableotherhumanse.g.,otherhumanswhoareina 

similarsituationtothehumanofinterestsuchasthosesufferingfromsimilarorthesame 

Diagnostic Assays 

Thepresentinventionprovides, inpartmethodssystemsandcodeforaccurately 

classifyingwhetherabiologicalsamplecomprisesagangliosideand/orwhetherthelevels 

ofagangliosidearemodulated(e.g., upregulatedordownregulated),therebyindicativeof 

thestateofadisorderofinterestsuchascancer.Insomeembodimentsthepresent 

inventionisusefulforclassifyingasample(e.g., fromasubject)asassociatedwithorat 

riskforcancerorasubtypethereofmediatedbyagangliosideusingastatisticalalgorithm 

and/orempiricaldata(e.g., thepresenceabsencelevelorthelipidlengthofa 

ganglioside).  

Anexemplarymethodfordetectingthelevelofagangliosideandthususefulfor 

classifyingwhetherasampleisassociatedwithacanceroraclinicalsubtypethereofor 
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differentstagesofacancerinvolvesobtainingabiologicalsamplefromatestsubjectand 

contactingthebiologicalsamplewithanantibodyorantigen-bindingfragmentthereofof 

thepresentinventioncapableofdetectingagangliosidesuchthatthelevelofgangliosideis 

detectedinthebiologicalsample.Insomeembodimentsatleastoneantibodyorantigen

bindingfragmentthereofisusedwhereintwothreefourfivesixseveneightnineten 

ormoresuchantibodiesorantibodyfragmentscanbeusedincombination(e.g., in 

sandwichELISAs)orinserial.Incertaininstancesthestatisticalalgorithmisasingle 

learningstatisticalclassifiersystem.Forexampleasinglelearningstatisticalclassifier 

systemcanbeusedtoclassifyasampleasacancersamplebaseduponapredictionor 

probabilityvalueandthepresenceorlevelofganglioside.Theuseofasinglelearning 

statisticalclassifiersystemtypicallyclassifiesthesampleasacancersamplewitha 

sensitivityspecificitypositivepredictivevalue, negativepredictivevalueand/oroverall 
0 accuracyofatleastorabout750o760o770~780o,790oSO%,Sl~o82~o830o84o 

, , , 

8 5 0 o,8 6 0 o,8 7 0 o,8 8 0 o,8 9 0 o,9 0 0 o,9 1 0 o,9 2 0 o,9 3 0 o,9 4 0 o,9 5 0 o 9 6 0o,9 7 0 o9 8 0 oor990o.  

Othersuitablestatisticalalgorithmsarewell-knowntothoseofskillintheart.For 

examplelearningstatisticalclassifiersystemsincludeamachinelearningalgorithmic 

techniquecapableofadaptingtocomplexdatasets(e.g., panelofmarkersofinterest)and 

makingdecisionsbaseduponsuchdatasets.Insomeembodimentsasinglelearning 

statisticalclassifiersystemsuchasaclassificationtree(e.g., randomforest)isused.In 

otherembodimentsacombinationof2,3,4,5,6,7,8,9,10,ormorelearningstatistical 

classifiersystemsareusedpreferablyintandem.Examplesoflearningstatisticalclassifier 

decision/classificationtreessuchasrandomforestsclassificationandregressiontrees 

(C&RT),boostedtreesetc.),ProbablyApproximatelyCorrect(PAC)learning, 

connectionistlearning(e.g., neuralnetworks(NN),artificialneuralnetworks NN),neuro 

fuzzynetworks(KEN),networkstructuresperceptronssuchasmulti-layerperceptrons, 

multi-layerfeed-forwardnetworksapplicationsofneuralnetworksBayesianlearningin 

beliefnetworksetc.),reinforcementlearning(e.g., passivelearninginaknown 

environmentsuchasnaivelearningadaptivedynamiclearningandtemporaldifference 

learningpassivelearninginanunknownenvironmentactivelearninginanunknown 

environmentlearningaction-valuefunctionsapplicationsofreinforcementlearningetc.), 

andgeneticalgorithmsandevolutionaryprogramming.Otherlearningstatisticalclassifier 

systemsincludesupportvectormachines(e.g., Kernelmethods),multivariateadaptive 
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regressionsplines(MARS),Levenberg-MarquardtalgorithmsGauss-Newtonalgorithms 

mixturesofGaussiansgradientdescentalgorithmsandlearningvectorquantization 

(LVQ).Incertainembodimentsthemethodofthepresentinventionfurthercomprises 
sendingthesampleclassificationresultstoaclinician(anon-specialiste.g.,primarycare 

physicianand/oraspecialist, e.g., ahistopathologistoranoncologist).  

Insomeembodimentsthemethodofthepresentdisclosurefurtherprovidesa 

diagnosisintheformofaprobabilitythattheindividualhasacancer.Forexamplethe 

individualcanhaveaboutaO0o,50o,1O~o,15%,2 0 0 o,2 5 ~ o,3 0 0 o,3 5 0 o,400o,4 5 0 o,500o, 

5500 600o650o700o,750o 8000,8500900o,950o orgreaterprobabilityofhavingthe 
, 

cancer.Inyetanotherembodimentthemethodofthepresentinventionfurtherprovidesa 

prognosisofthecancerintheindividual.Insomeinstancesthemethodofclassifyinga 

sampleasacancersamplemaybefurtherbasedonthesymptoms(e.g., clinicalfactors)of 

theindividualfromwhichthesampleisobtained.Thesymptomsorgroupofsymptoms 

canbeforexamplelymphocytecountwhitecellcounterythrocytesedimentationrate, 

diarrheaabdominalpainbloatingpelvicpainlowerbackpaincrampingfeveranemia, 

weightlossanxietydepressionandcombinationsthereofInsomeinstancesthemethod 

ofclassifyingasampleasacancersamplemaybefurtherbasedongeneticmutations 

and/orpredispositiontocancerirrespectiveofthesymptoms.Insomeembodimentsthe 

diagnosisofanindividualashavingacancerisfollowedbyadministeringtotheindividual 

atherapeuticallyeffectiveamountofacancertherapy(e.g., chemotherapeuticagents).  

Anexemplarymethodfordetectingthepresenceorabsenceofaganglioside 

bindingtoagangliosidepreferablyanantibodywithadetectablelabel.Antibodiescanbe 

polyclonalormorepreferablymonoclonal.Suchagentscanbelabeled.Theterm 

"labeled"withregardtotheantibodyisintendedtoencompassdirectlabelingoftheprobe 

orantibodybycoupling(/.e., physicallylinking)adetectablesubstancetotheprobeor 

antibodyaswellasindirectlabelingoftheprobeorantibodybyreactivitywithanother 

reagentthatisdirectlylabeled.Examplesofindirectlabelingincludedetectionofa 

p~maryantibodyusingafluorescentlylabeledsecondaryantibody.Theterm"biological 

sample"isintendedtoincludetissuescellsandbiologicalfluidsisolatedfromasubject, 

suchasserumbloodaswellastissuescellsandfluidspresentwithinasubject.Thatis, 

thedetectionmethodofthepresentdisclosurecanbeusedtodetectagangliosideina 

biologicalsampleinvitroexvivoaswellasinvivo.Invitrotechniquesfordetectionofa 
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gangliosideincludeenzymelinkedimmunosorbentassays(ELISAs), 

immunoprecipitationsimmunohistochemistry(JHC),flowcytometryandrelated 

techniquesandimmunofluorescence.Furthermoreinvivotechniquesfordetectionofa 

gangliosideincludeintroducingintoasubjectalabeledanti-gangliosideantibody.For 

exampletheantibodycanbelabeledwitharadioactiveluminescentfluorescentorother 

similarmarkerwhosepresenceandlocationinasubjectcanbedetectedbystandard 

imagingtechniqueseitheraloneorincombinationwithimagingforothermoleculessuch 

asmarkersofcelltype(e.g.,CD8+Tcellmarkers).  

Anotherexemplarymethodfordetectingthepresencelevelorthelipidlengthofa 

gangliosideisusingamassspectrometrypreferablycoupledwithHPLC.  

Insomeembodimentsthemethodsfurtherinvolveobtainingacontrolbiological 

sample(e.g., biologicalsamplefromasubjectwhodoesnothaveacancer),abiological 

samplefromthesubjectduringremissionorbeforedevelopingacancerorabiological 

samplefromthesubjectduringtreatmentfordevelopingacancer.  

Insomeembodimentsthemethodscomprisecontactingthecontrolsamplewitha 

compoundoragentcapableofdetectingagangliosidesuchthatthepresenceand/orthe 

levelofagangliosideisdetectedinthebiologicalsampleandcomparingthepresenceor 

thelevelofagangliosideinthecontrolsamplewiththepresenceorthelevelofa 

gangliosideinthetestsample.  

Apreferredbiologicalsampleisaserumbloodsalivatumormicroenvironment, 

peritumoralorintratumoralisolatedbyconventionalmeansfromasubject.  

devicefortheuseoftheantibodiesinanELISAorFdA.Non-limitingexamplesinclude 

antibodiesimmobilizedonsolidsurfacesforuseintheseassays(e.g., linkedand/or 

conjugatedtoadetectablelabelbasedonlightorradiationemissionasdescribedabove).In 

otherembodimentstheantibodiesareassociatedwithadeviceorstripfordetectionofa 

gangliosidebyuseofanimmunochromatographicorimmunochemicalassaysuchasina 

sandwich"orcompetitiveassayimmunohistochemistryimmunofluorescence 

microscopyandthelike.Additionalexamplesofsuchdevicesorstripsarethosedesigned 

forhometestingorrapidpointofcaretesting.Furtherexamplesincludethosethatare 

designedforthesimultaneousanalysisofmultipleanalytesinasinglesample.For 

exampleanunlabeledantibodyoftheinventionmaybeappliedtoacapturea 

gangliosideinabiologicalsampleandthecaptured(orimmobilized)gangliosidemaybe 
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boundtoalabeledformofananti-gangliosideantibodyofthepresentdisclosurefor 

detection.Otherembodimentsofimmunoassaysarewell-knowntheskilledartisan 

includingassaysbasedonforexampleimmunodiffusionimmunoelectrophoresis, 

immunohistopathologyimmunohistochemistryandhistopathology.  

Theleveland/orheterogeneityofthelipidlengthofatleastonegangliosideas 

determinedbythecompositionsandmethodsofthepresentdisclosurecorrelatewith 

differentgradesofacancer.Accordinglyinsomeembodimentsthecompositionsand 

methodsofthepresentdisclosurecanbeusedtodetermineagradeofacancerbasedonthe 

leveland/orheterogeneityofthelipidlengthofatleastonegangliosidedeterminedas 

described S Acancersgradedescribeshowabnormalthecancercellsandtissuelook 

underamicroscopewhencomparedtohealthycells.Cancercellsthatlookandorganize 

mostlikehealthycellsandtissuearelowgradetumors.Doctorsdescribethesecancersas 

beingwelldifferentiated.Lowergradecancersaretypicallylessaggressiveandhavea 

prognosis.Themoreabnormalthecellslookandorganizethemselvesthehigherthe 

cancersgrade.Cancercellswithahighgradestendtobemoreaggressive.Theyare 

calledpoorlydifferentiatedorundifferentiated.Somecancershavetheirownsystemfor 

gradingtumors.Manyothersuseastandard1-4gradingscale.  

Grade1:Tumorcellsandtissuelooksmostlikehealthycellsandtissue.Theseare 

calledwell-differentiatedtumorsandareconsideredlowgrade.  

Grade2:Thecellsandtissuearesomewhatabnormalandarecalledmoderately 

Grade3:Cancercellsandtissuelookveryabnormal.Thesecancersareconsidered 

poorlydifferentiatedsincetheynolongerhaveanarchitecturalstructureorpattern.  

Grade3tumorsareconsideredhighgrade.  

Grade4:Theseundifferentiatedcancershavethemostabnormallookingcells.  

Thesearethehighestgradeandtypicallygrowandspreadfasterthanlowergrade 

tumors.  

AsusedhereinlowgradecancerreferstoGradeIcancerandhighgradecancerrefersto 

cancerofGrades2-4.  

Similarlytheleveland/orheterogeneityofthelipidlengthofatleastone 

gangliosideasdeterminedbythecompositionsandmethodsofthepresentdisclosure, 

correlatewithdifferentstagesofacancer.Accordinglyinsomeembodimentsthe 

compositionsandmethodsofthepresentdisclosurecanbeusedtodetermineagradeofa 
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cancerbasedontheleveland/orheterogeneityofthelipidlengthofatleastoneganglioside 

determinedasdescribedherein.  

Acancersstageexplainshowlargetheprimarytumorisandhowfarthecancerhas 

spreadinthepatient'sbody.Thereareseveraldifferentstagingsystems.Manyofthese 

havebeencreatedforspecifickindsofcancers.Otherscanbeusedtodescribeseveraltypes 

ofcancer.Onecommonsystemthatmanypeopleareawareofputscanceronascaleof0 

toIV.  

Stage0isforabnormalcellsthathaventspreadandarenotconsideredcancer, 

thoughtheycouldbecomecancerousinthefuture.Thisstageisalsocalled"in

situ.  

StageIthroughStageIIIareforcancersthathaven'tspreadbeyondtheprimary 

tumorsiteorhaveonlyspreadtonearbytissue.Thehigherthestagenumberthe 

largerthetumorandthemoreithasspread.  

StageIVcancerhasspreadtodistantareasofthebody.  

Asusedhereincancerattheearly/lowstagereferstocanceratStageI;andcanceratthe 

late/high/advancedstageincludescanceratStageIItoStageIV.  

Likewisetheleveland/orheterogeneityofthelipidlengthofatleastone 

gangliosideasdeterminedbythecompositionsandmethodsofthepresentdisclosure, 

correlatewiththetumorburden.Accordinglyinsomeembodimentsthecompositionsand 

methodsofthepresentdisclosurecanbeusedtodeterminethetumorburdenofasubject 

determinedasdescribedherein.Tumorburden(ortumorload)isdefnedasthetotal 

amountoftumor(cells/mass)distributedinthepatients'bodyincludingbonemarrow.In 
S 

ResponseEvaluationCnteriainSolidTumors(RECIST)analysistumorburdenis 

consideredthesumofthelongestdiametersofallmeasurablelesions.Variousmethods 

canbeusedtodeterminethetumorburdeninasubject.Forexamplecomputed 

tomography(CT)andmagneticresonance(MR)imaginghavebeenusedtoassesstumor 
S responsebasedonmorphologic(sizelocation)critenaspecifcallybyusingRECIST.  

RIECISTclassifcationdescribeslesionssizeanddistinguishes4typesoftreatment 

response- stabledisease(SD),partialresponse(PR),completeresponse(CR)or 

progressivedisease(PD).  
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Prognostic Assays 
Theterm S 

prognosisincludesapredictionoftheprobablecourseandoutcomeof 

cancerorthelikelihoodofrecoveryfromthedisease.Insomeembodimentstheuseof 

statisticalalgorithmsprovidesaprognosisofcancerinanindividual.Forexamplethe 

prognosiscanbesurgerydevelopmentofaclinicalsubtypeofcancer(e.g., solidtumors, 

suchaslungcancermelanomaandrenalcellcarcinoma),developmentofoneormore 

clinicalfactorsdevelopmentofintestinalcancerorrecoveryfromthedisease.  

Theassaysdescribedhereinsuchastheprecedingdiagnosticassaysorthe 

followingassayscanbeutilizedtotodeterminewhetherasubjectcanbeadministeredan 

agent(e.g., anagonistantagonistpeptidomimeticpolypeptidepeptidenucleicacidsmall 

moleculeimmunotherapyimmunecheckpointinhibitiontherapyorotherdrugcandidate) 

totreatacancer.Forexamplesuchmethodscanbeusedtodeterminewhetherasubject 

canbeeffectivelytreatedwithoneoracombinationofagents.Thusthepresentdisclosure 

providesmethodsfordeterminingwhetherasubjectcanbeeffectivelytreatedwithoneor 

moreagentsfortreatingacancerinwhichatestsampleisobtainedandagangliosideis 

detected.  

Themethodsdescribedhereinmaybeperformedforexamplebyutilizingpre

packageddiagnostickitscomprisingatleastoneantibodyreagentdescribedhereinwhich 

maybeconvenientlyusede.g., inclinicalsettingstodiagnosepatientsexhibiting 

symptomsorfamilyhistoryofacancer.  

methodsdescribedhereinforassociationand/orstratificationanalysesinwhicha 

gangliosideinbiologicalsamplesfromindividualswithacancerareanalyzedandthe 

informationiscomparedtothatofcontrols(e.g., individualswhodonothavethecancer 

controlsmaybealsoreferredtoashealthy"ornormal"individualsoratearlytimepoints 

inagiventimelapsestudy)whoarepreferablyofsimilarageandrace.Theappropriate 

selectionofpatientsandcontrolsisimportanttothesuccessofassociationand/or 

stratificationstudies.Thereforeapoolofindividualswithwell-characterizedphenotypes 

isextremelydesirable.Cnteriaforcancerdiagnosiscancerpredispositionscreening, 

predictingclinicaloutcomescancerprognosisdeterminingdrugresponsiveness 

(pharmacogenomics),drugtoxicityscreeningetc.aredescribedherein.  
Differentstudydesignsmaybeusedforgeneticassociationand/orstratification 
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studies(ModemEpidemiologyLippincottWilliams&Wilkins(1998),609-622).  

Observationalstudiesaremostfrequentlycardedoutinwhichtheresponseofthepatients 

isnotinterferedwith.Thefirsttypeofobservationalstudyidentifiesasampleofpersonsin 

whomthesuspectedcauseofthediseaseispresentandanothersampleofpersonsinwhom 

thesuspectedcauseisabsentandthenthefrequencyofdevelopmentofdiseaseinthetwo 

samplesiscompared.Thesesampledpopulationsarecalledcohortsandthestudyisa 

prospectivestudy.Theothertypeofobservationalstudyiscase-controloraretrospective 

study.Intypicalcase-controlstudiessamplesarecollectedfromindividualswiththe 

phenotypeofinterest(cases)suchascertainmanifestationsofadiseaseandfrom 

individualswithoutthephenotype(controls)inapopulation(targetpopulation)that 

conclusionsaretobedrawnfrom.Thenthepossiblecausesofthediseaseareinvestigated 

retrospectively.Asthetimeandcostsofcollectingsamplesincase-controlstudiesare 

considerablylessthanthoseforprospectivestudiescase-controlstudiesarethemore 

commonlyusedstudydesigningeneticassociationstudiesatleastduringtheexploration 

anddiscoverystage.  

Afterallrelevantphenotypicand/orgenotypicinformationhasbeenobtained, 

statisticalanalysesarecarriedouttodetermineifthereisanysignificantcorrelation 

betweenthepresenceofanalleleoragenotypewiththephenotypiccharacteristicsofan 

individual.Preferablydatainspectionandcleaningarefirstperformedbeforecarryingout 

statisticaltestsforgeneticassociation.Epidemiologicalandclinicaldataofthesamplescan 

besummarizedbydescriptivestatisticswithtablesandgraphswell-knownintheart.Data 

outliers.Chi-squaredtestsandt-tests(Wilcoxonrank-sumtestsifdistributionsarenot 

normal)maythenbeusedtocheckforsignificantdifferencesbetweencasesandcontrols 

fordiscreteandcontinuousvariablesrespectively.  

Animportantdecisionintheperformanceofgeneticassociationtestsisthe 

determinationofthesignificancelevelatwhichsignificantassociationcanbedeclared 

whenthep-valueofthetestsreachesthatlevel. Inanexploratoryanalysiswherepositive 

hitswillbefollowedupinsubsequentconfirmatorytestinganunadjustedp-value<0.2(a 

significancelevelonthelenientside),forexamplemaybeusedforgeneratinghypotheses 

forsignificantassociationofagangliosidelevelwithcertainphenotypiccharacteristicsofa 

cancer.Itispreferredthatap-value<0.05(asignificanceleveltraditionallyusedintheart) 

isachievedinorderfortheleveltobeconsideredtohaveanassociationwithacancer.  
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Whenhitsarefollowedupinconfirmatoryanalysesinmoresamplesofthesamesourceor 

indifferentsamplesfromdifferentsourcesadjustmentformultipletestingwillbe 

performedastoavoidexcessnumberofhitswhilemaintainingtheexperiment-wiseerror 

ratesat0.05. Whiletherearedifferentmethodstoadjustformultipletestingtocontrolfor 

differentkindsoferrorratesacommonlyusedbutratherconservativemethodis 

Bonferronicorrectiontocontroltheexperiment-wiseorfamily-wiseerrorrate(Multiple 

comparisonsandmultipletestsWestfalletalSASInstitute(1999)).Permutationteststo 

controlforthefalsediscoveryratesFDRcanbemorepowerful(BenjaminiandHochberg, 

JournaloftheRoyalStatisticalSocietySeriesB57,1289-1300,1995Resampling-based 

MultipleTestingWestfallandYoungWiley(1993)).Suchmethodstocontrolfor 

multiplicitywouldbepreferredwhenthetestsaredependentandcontrollingforfalse 

discoveryratesissufficientasopposedtocontrollingfortheexperiment-wiseerrorrates.  

Onceindividualriskfactorsgeneticornon-genetichavebeenfoundforthe 

predispositiontodiseaseaclassification/predictionschemecanbesetuptopredictthe 

category(forinstancediseaseorno-disease)thatanindividualwillbeindependingonhis 

phenotypeand/orgenotypeandothernon-geneticriskfactors.Logisticregressionfor 

discretetraitandlinearregressionforcontinuoustraitarestandardtechniquesforsuchtasks 

(AppliedRegressionAnalysisDraperandSmithWiley(1998)).Moreoverother 

techniquescanalsobeusedforsettingupclassification.Suchtechniquesincludebutare 

notlimitedtoMARTCARTneuralnetworkanddiscriminantanalysesthataresuitable 

foruseincomparingtheperformanceofdifferentmethods(TheElementsofStatistical 
S 

Exemplary Embodiments ofthe Diagnostic and Prognostic Methods 

Incertainaspectsprovidedhereinarediagnosticandprognosticmethods.For 

exampleincertainaspectsprovidedhereinisamethodofdiagnosingacancerinasubject 

themethodcomprising:a)determiningthelevelofatleastonegangliosideinasubject 

sampleandb)comparingsaidleveloftheatleastonegangliosidetothatinacontrol 

samplewhereinasignificantlyhigherleveloftheatleastonegangliosideinthesubject 

sampleascomparedtothelevelinthecontrolsampleindicatesthatthesubjecthasa 

cancer.  

Incertainaspectsprovidedhereinisamethodofidentifyingasubjecthavinga 

cancerthemethodcomprising:a)determiningthelevelofatleastonegangliosideina 
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subjectsample;andb)comparingsaidleveloftheatleastonegangliosidetothatina 

controlsamplewhereinasignificantlyhigherleveloftheatleastonegangliosideinthe 

subjectsampleascomparedtothelevelinthecontrolsampleidentifiesthesubjectas 

havingacancer.  

Incertainaspectsprovidedhereinisamethodofdeterminingastageofacancer, 

themethodcomprising:a)determiningthelevelofatleastonegangliosideinasubject 

sampleandb)comparingsaidleveloftheatleastonegangliosidetothatinacontrol 
0 samplewhereinatleastaboutornomorethan 0,200~ 0,400o o600o70 

, , , 

8000,900o, ~1200o1300o 1400o 1500o1600o 1700o ~1 9 0 0 o,2000 

2 1 0 0 o,220~~,2 3 0 0 o,2 4 0 0 o,250~~2600o270~~2800o2900o300~~3100o320~~,3300o, 

3 4 0 0 o,3 5 0 0 o,3 6 0 0 o,3 7 0 0 o,3800o3900o4000o4100o4200o4300o4400o 4 5 0 0 o,4600o, 

4 7 0 0 o,4 8 0 0 o,4 9 0 0 o,5 0 0 0 o,5100o5200o5300o5400o5500o5600o5700o 5 8 0 0 o,5900o, 

6 0 0 0 o,610~~,6 2 0 0 o,6 3 0 0 o,640~~6500o660~~6700o6800o690~~7000o710~~,7200o, 

73 00o,74 00o,75 00o,76 00o,7700o,7800o,7900o,8000o,8100o,8200o,8300o,8 400o,850 0o, 

8 6 0 0 o,8 7 0 0 o,8 8 0 0 o,8 9 0 0 o,9000o9100o9200o9300o9400o9500o9600o9 7 0 0 o,9800o, 

99000 1000~oincreaseintheleveloftheatleastonegangliosideinthesubjectsampleas 

comparedtothelevelinthecontrolsampleindicatesthatthesubjecthasanearly-stage 

cancerand/orwhereinatleastaboutornomorethan10~o,200~, 30~~, 400~ 5~00,600o 

70 0o,8 00o,900o,1 00~o,11 0"o,1200o,1 300o,14 00o,150 ~o,1 600o,17 00o,180 0o,1 900o, 

2 0 0 0 o,2 1 0 0 o,2 2 0 0 o,2 3 0 0 o,2400o2500o2600o2700o2800o2900o3000o3 1 0 0 o,3200o, 

3 3 0 0 o,340~~,3 5 0 0 o,3 6 0 0 o,370~~3800o390~~4000o4100o420~~4300o440~~,4500o, 

5 9 0 0 o,6 0 0 0 o,6 1 0 0 o,6 2 0 0 o,6300o6400o6500o6600o6700o6800o6900o 7 0 0 0 o,7100o, 

7 2 0 0 o,730~~,7 4 0 0 o,7 5 0 0 o,760~~7700o780~~7900o8000o~1jJ 0 ~ 8200o830~~,8400o, 

85000,8 6 0 0 o, 8 7 0 0 o,~8900o9000o9100o9200o9300o9400o9500o9 6 0 0 o,9700o, 

98000,990~0 1000~0increaseintheleveloftheatleastonegangliosideinthesubject 

sampleascomparedtothelevelinthecontrolsampleindicatesthatthesubjecthasalate

stagecancer.  

Insomeembodimentsatleast100~oandnomorethan2000oincreaseinthelevelof 

theatleastonegangliosideinthesubjectsampleascomparedtothelevelinthecontrol 

sampleindicatesthatthesubjecthasanearly-stagecancer.Insomeembodimentsatleast 

2000oS 
increaseintheleveloftheatleastonegangliosideinthesubjectsampleascompared 

tothelevelinthecontrolsampleindicatesthatthesubjecthasalate-stagecancer.  
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Incertainaspectsprovidedhereinisamethodofdeterminingagradeofacancer 

themethodcomprising:a)determiningthelevelofatleastonegangliosideinasubject 

sampleandb)comparingsaidleveloftheatleastonegangliosidetothatinacontrol 
0 samplewhereinatleastaboutornomorethan 0,200o300o,400o500o600o70 

, , , 

8000,900o,~cflJ0~,fl~J0~,1200o130~~ 1400o lSOOo160~~ 1700o ~ 1 9 0 0 o,2000 

21 00o,22 00o,23 00o,24 00o,2500o,2600o,2700o,2800o,2900o,3000o,3100o,3 200o,3 300o, 

3 4 0 0 o,3 5 0 0 o,3 6 0 0 o,3 7 0 0 o,3800o3900o4000o4100o4200o4300o4400o4 5 0 0 o,4600o, 

4 7 0 0o,480~~,4 9 0 0o,5cflJo~,510~~5200o530~o5400o55~J0~560~~5700o580~~,5900o, 

6 0 0 0 o,6 1 0 0 o,6 2 0 0 o,6 3 0 0 o,6400o6500o6600o6700o6800o6900o7000o7 1 0 0 o,7200o, 

7 3 0 0 o,740~~,7 5 0 0 o,7 6 0 0 o,770~~7800o790~~8000o8100o820~~8300o840~~,8500o, 

8 6 0 0 o,8 7 0 0 o,8 8 0 0 o,8 9 0 0 o,9000o9100o9200o9300o9400o9500o9600o9 7 0 0 o,9800o, 

99000 1000~oincreaseintheleveloftheatleastonegangliosideinthesubjectsampleas 

comparedtothelevelinthecontrolsampleindicatesthatthesubjecthasaGradeIcancer 

whereinatleastaboutornomorethan 1 0 ~ o,200o,3 0 0 o,400o,5000,600o,700o,800o,900o 

10000,11000,1 2 0 0o,1 3 0 0o,1400oJ~5~0~1600o 1700oJ~~J0 ~ 1900o2000o2 1 0 0 o,2200o, 

2 3 0 0 o,240~~,2 5 0 0 o,2 6 0 0 o,270~~2800o290~~3000o3100o320~~3300o340~~,3500o, 

3 6 0 0 o,3 7 0 0 o,3 8 0 0 o,3 9 0 0 o,4000o4100o4200o4300o4400o4500o4600o4 7 0 0 o,4800o, 

4 9 0 0 o,5%0~,5Jf~ 0 ~,5 2 0 0 o,530~~5400o55~0~ 5600o5700o580~~5900o600~~,6100o, 

6 2 0 0 o,6 3 0 0 o,6 4 0 0 o,6 5 0 0 o,6600o6700o6800o6900o7000o7100o7200o7 3 0 0 o,7400o, 

7 5 0 0 o, 7 6 0 0 o, 7 7 0 0 o, 7 8 0 0 o,7900o~~8200o8300o8400o~ 8600o,8700o, 

8800o,8 90 ~o,9 00 0o,9 10 0o,920~o,9300o,940~o,9500o,9600o,970~o,9800o,9 90 ~o,1000~o 

levelinthecontrolsampleindicatesthatthesubjecthasaGradeIIcancerwhereinatleast, 

aboutornomorethan 1 0 ~ o, 2 0 0 o, 3 0 0 o,400o5~J 0 ~ , 6 0 0 o,700o~900o~cflJ 0 ~ 1100 

1 2 0 0 o,1 3 0 0 o,1 4 0 0 oJ~5~J0~,1600o1700o ~ 1900o2000o2100o2200o 2 3 0 0 o,2400o, 

2 5 0 0 o,260~~,2 7 0 0 o,2 8 0 0 o,290~~3000o310~~3200o3300o340~~3500o360~~,3700o, 

3 8 0 0 o,3 9 0 0 o,4 0 0 0 o,4 1 0 0 o,4200o4300o4400o4500o4600o4700o4800o 4 9 0 0 o,5000o, 

51000,52 00o,53 00o,54 00o,55~0~ 5600o5700o~ 5900o6000o6100o6 2 0 0 o,6300o, 

6 4 0 0 o,6S0~~,6 6 0 0 o,6 7 0 0 o,680~~6900o700~~7100o7200o730~~7400o7S0~~,7600o, 

77 00o,78 00o,79 00o,80 00o,81000,8200o,8300o,8400o,8500o,8600o,8700o,8 800o,890 0o, 

9 00 0o,91 00o,9 20 0o,93 00o,9400o,9500o,9600o,9700o,9800o,9900o,1000~oincreasein 

theleveloftheatleastonegangliosideinthesubjectsampleascomparedtothelevelinthe 

controlsampleindicatesthatthesubjecthasaGradeIIIcancerand/orwhereinatleast 
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aboutornomorethan1O~o,2 0 0 o3 0 0 o,400o5 0 0 o, 6 0 0 o,700o~900o~%0~ 1100 

1 2 0 0 o,130~~,1 4 0 0 o,1 5 0 0 o,160~~1700o 180~~1900o2000o210~~2200o230~~,2400o, 

2 5 0 0 o,2 6 0 0 o,2 7 0 0 o,2 8 0 0 o,2900o3000o3100o3200o3300o3400o3500o3 6 0 0 o,3700o, 

3 8 0 0 o,3 9 0 0 o,4 0 0 0 o,4 1 0 0 o,4200o4300o4400o4500o4600o4700o4800o4 9 0 0 o,5000o, 

51000,520~~,5 3 0 0 o,5 4 0 0 o,55J0~5600o570~~5~J0~5900o600~~6100o620~~,6300o, 

64 00o,65 0 0o,6 60 0 o,6 70 0 o,6800o,6900o,7000o,7100o,7200o,7300o,7400o,750 0o,760 0o, 

7 7 0 0 o,7 8 0 0 o,7 9 0 0 o,~cflJ0 ~ ,~ 8200o8300o8400o~5~J0 ~ 8600o8700o~8900o, 

9 0 0 0 o,9 1 0 ~ o,9200o9300o940~o,9500o,960~o,9700o,9800o,990~o,1000~oS 
increasing 

theleveloftheatleastonegangliosideinthesubjectsampleascomparedtothelevelinthe 

controlsampleindicatesthatthesubjecthasaGradeIVcancer.  

Insomeembodimentsatleastaboutornomorethan10~o,200~, 300o,400o,50~o, 

600o, 7 0 0 o,~900o ~cnjo~fl~0~ 1200o 1300o 1400o J~5~J0~1 6 0 0 o,17 0 0 o,1800o, 

1 9 0 0 o,200~~, 2 1 0 0 o, 2 2 0 0 o,230~~2400o250~~2600o2700o280~~2900o300~~,3100o, 

3 2 0 0o,33 0 0o,34 0 0o,35 0 0o,3600o,3700o,3800o,3900o,4000o,4100o,4200o,4 30 0 o,4 40 0 o, 

45 0 0 o,460 0o,4 70 0o,4 80 0 o,4900o5~J~0~5jf~O~ 5200o5300o5400o55~0~ 5600o,5700o, 

5 8 0 0 oS90~~,6 0 0 0 o,6 1 0 0 o,620~~6300o640~~6500o6600o670~~6800o690~~,7000o, 

7 1 0 0 o, 7 2 0 0 o,7 3 0 0 o,7 4 0 0 o,7500o7600o7700o7800o7900o~%0~ ~ 8200o,8300o, 

8 4 0 0 o,850~~,8 6 0 0 o,8 7 0 0 o,880~~8900o900~~9100o9200o930~~9400o950~~,9600o, 

97000,98000,99000 10000oincreaseintheleveloftheatleastonegangliosideinthe 

subjectsampleascomparedtothelevelinthecontrolsampleindicatesthatthesubjecthas 

alowgradecancer(e.g.,GradeI).  

600o, 7 0 0 o,~900o JfnJ0~ fl~0~ 1200o 1300o 1400o J~5~J0~1 6 0 0o,17 0 0 o,1800o, 

1 9 0 0 o,200~~,2 1 0 0 o,2 2 0 0 o,230~~2400o2S0~~2600o2700o280~~2900o300~~,3100o, 

3 2 0 0 o, 3 3 0 0 o, 3 4 0 0 o, 3 5 0 0 o,3600o3700o3800o3900o4000o4100o4200o 4 3 0 0 o,4400o, 

4 5 0 0 o,460~~,4 7 0 0 o,4 8 0 0 o,490~~5~J~0~5Jf~0 ~ 5200o5300o540~~55~0~ 560~~,5700o, 

5 8 0 0 o,5 9 0 0 o,6 0 0 0 o,6 1 0 0 o,6200o6300o6400o6500o6600o6700o6800o 6 9 0 0 o,7000o, 

7 1 0 0 o, 7 2 0 0 o,7 3 0 0 o,7 4 0 0 o,7500o7600o7700o7800o7900o~%0~ ~]f~0~820 0o,8300o, 

8 4 0 0 o,8S0~~,8 6 0 0 o,8 7 0 0 o,880~~8900o900~~9100o9200o930~~9400o9S0~~,9600o, 

97000,98000,99000 10000oincreaseintheleveloftheatleastonegangliosideinthe 

subjectsampleascomparedtothelevelinthecontrolsampleindicatesthatthesubjecthas 

anhighgradecancer(e.g.,GradeIIIIIorIV).  
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Insomeembodimentsatleast oandnomorethan2000oincreaseinthelevelof 

theatleastonegangliosideinthesubjectsampleascomparedtothelevelinthecontrol 

sampleindicatesthatthesubjecthasalowgradecancer(e.g.,GradeI).Insome 

embodimentsatleast2000oincreaseintheleveloftheatleastonegangliosideinthe 

subjectsampleascomparedtothelevelinthecontrolsampleindicatesthatthesubjecthas 

ahigh-gradecancer(e.g.,GradeIIIIIorIV).  

Incertainaspectsprovidedhereinisamethodofdeterminingatumorburdenofa 

cancerthemethodcomprising:a)determiningthelevelofatleastonegangliosideina 

subjectsample;andb)comparingsaidleveloftheatleastonegangliosidetothatina 

controlsamplewhereinatleastaboutornomorethan1O~o, 200o300o,400o500o,60~o 

70 0o,8 00o,900o,1 00~o,11000,1200o,1 300o,14 00o,150 ~o,1 600o,17 00o,180 0o,1 900o, 

2 0 0 0 o,2 1 0 0 o,2 2 0 0 o,2 3 0 0 o,2400o2500o2600o2700o2800o2900o3000o3 1 0 0 o,3200o, 

3 3 0 0 o,340~~,3 5 0 0 o,3 6 0 0 o,370~~3800o390~~4000o4100o420~~4300o440~~,4500o, 

46 00o,47 00o,48 00o,49 00o,50000,51000,5200o,5300o,5400o,55000,5600o,5 700o,58000, 

5 9 0 0 o,6 0 0 0 o,6 1 0 0 o,6 2 0 0 o,6300o6400o6500o6600o6700o6800o6900o7 0 0 0 o,7100o, 

7 2 0 0 o,730~~,7 4 0 0 o,7 5 0 0 o,760~~7700o780~~7900o8000o~1jJ 0 ~ 8200o830~~,8400o, 

85000,8 6 0 0 o, 8 7 0 0 o,~8900o9000o9100o9200o9300o9400o9500o9 6 0 0 o,9700o, 

98000,990~0 1000~0increaseintheleveloftheatleastonegangliosideinthesubject 

sampleascomparedtothelevelinthecontrolsampleindicatesthatthesubjecthasalow 

tumorburdewand/orwhereinatleastaboutornomorethan100o,200o,300o,400o,50~o, 

1900o,2 000o,210 0o,2200o,2300o,2400o,2500o,2600o,2700o,2800o,2900o,30 00o,310 0o, 

3 2 0 0 o,3 3 0 0 o,3 4 0 0 o,3 5 0 0 o,3600o3700o3800o3900o4000o4100o4200o 4 3 0 0 o,4400o, 

4 5 0 0 o,460~~,4 7 0 0 o,4 8 0 0 o,490~~5~J~0~5JcJ0 ~ 5200o5300o540~~55~0~ S60~~,5700o, 

58000, 5 9 0 0 o, 6 0 0 0 o, 6 1 0 0 o,6200o6300o6400o6500o6600o6700o6800o 6 9 0 0 o,7000o, 

7 1 0 0 o,720~~,7 3 0 0 o,7 4 0 0 o,750~~7600o770~~7800o7900o800~~~ 820~~,8300o, 

8 4 0 0 o, 8 5 0 0 o, 8 6 0 0 o, 8 7 0 0 o,8800o8900o9000o9100o9200o9300o9400o 9 5 0 0 o,9600o, 

97000,98000,99000 10000oincreaseintheleveloftheatleastonegangliosideinthe 

subjectsampleascomparedtothelevelinthecontrolsampleindicatesthatthesubjecthas 

ahightumorburden.  

Insomeembodimentsatleast100~oandnomorethan2000oincreaseinthelevelof 

theatleastonegangliosideinthesubjectsampleascomparedtothelevelinthecontrol 

sampleindicatesthatthesubjecthasalowtumorburden.Insomeembodimentsatleast 
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2000oSincreaseintheleveloftheatleastonegangliosideinthesubjectsampleascompared 

tothelevelinthecontrolsampleindicatesthatthesubjecthasahightumorburden.  

Incertainaspectsprovidedhereinisamethodofdetectingarecurrenceofacancer 

inasubjectthemethodcomprising:a)obtainingorprovidingasamplefromthesubject 

whosecancerhasregressedafterreceivingcancer , )determiningthelevelofat 
leastonegangliosideinthesubjectsample;andc)comparingsaidleveloftheatleastone 

gangliosidetothatinacontrolsamplewhereinasignificantlyhigherleveloftheatleast 

onegangliosideinthesubjectsampleascomparedtothelevelinthecontrolsample 

indicatesarecurrenceofacancerinthesubject.  

Incertainaspectsprovidedhereinisamethodofdetectingaminimalresidual 

diseaseinasubjectthemethodcomprising:a)obtainingorprovidingasamplefromthe 

subjecting , b)determiningthelevelofatleastonegangliosideinthesubject 

samplesandc)comparingsaidleveloftheatleastonegangliosidetothatinacontrol 

samplewhereinasignificantlyhigherleveloftheatleastonegangliosideinthesubject 

sampleascomparedtothelevelinthecontrolsampleindicatesthatthesubjecthasa 

minimalresidualdisease.  

Incertainaspectsprovidedhereinisamethodofstratifyingsubjectsafflictedwitha 

canceraccordingtobenefitfromacancertherapy(e.g.,immunotherapy),themethod 

compnsing:a)determiningthelevelofatleastonegangliosideinasubjectsample;b) 

determiningtheleveloftheatleastonegangliosideinacontroLandc)comparingthelevel 

oftheatleastonegangliosidedetectedinstepsa)andb);whereinnosignificantchangeor 

thelevelinthecontrolisanindicationthatthesubjectafflictedwiththecancerwould 

benefitfromthecancertherapy.  

Incertainaspectsprovidedhereinisamethodofdeterminingwhetherasubject 

afflictedwithacancerwouldlikelyrespondoralternativelywouldlikelynotrespondtoa 

cancertherapy(e.g.,immunotherapy),themethodcomprising:a)determiningthelevelofat 

leastonegangliosideinasubject , )determiningtheleveloftheatleastone 
gangliosideinacontrol;andc)comparingtheleveloftheatleastonegangliosidedetected 

instepsa)and . whereinasignificantlyhigherleveloftheatleastonegangliosideinthe 

subjectsampleascomparedtothelevelinthecontrolisanindicationthatthesubject 

afflictedwiththecancerwouldnotrespondtothecancertherapy;and/orwhereinno 

significantchangeoradecreaseintheleveloftheatleastonegangliosideinthesubject 
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sampleascomparedtothelevelinthecontrolisanindicationthatthesubjectafflictedwith 

thecancerwouldrespondtothecancertherapy.  

Incertainaspectsprovidedhereinisamethodforpredictingtheclinicaloutcomeof 

asubjectafflictedwithacancerthemethodcomprising:a)determiningthelevelofatleast 

onegangliosideinasubjectsample;b)determiningtheleveloftheatleastoneganglioside 

inacontrol;andc)comparingtheleveloftheatleastonegangliosidedeterminedinsteps 

a)andb);whereinasignificantlyhigherleveloftheatleastonegangliosideinthesubject 

sampleascomparedtothelevelinthecontrolisanindicationthatthesubjecthasapoor 

clinicaloutcome.  

Incertainaspectsprovidedhereinisamethodofmonitoringtheprogressionofa 

cancerinasubjectthemethodcomprising:a)detectinginasubjectsampleatafirstpoint 

intimethelevelofatleastoneganglioside;b)repeatingstepa)atasubsequentpointin 

timesandc)comparingtheleveloftheatleastonegangliosidedetectedinstepsa)andb)to 

monitortheprogressionofthecancerinthesubject.  

Insomeembodimentsthemethodmonitorstheprogressionofacancerinasubject 

whohasreceivedacancertherapybetweenthefirstpointintimeandthesubsequentpoint 

intime.Insomeembodimentsthesubjectisatriskfordevelopingacancer.  

Incertainaspectsprovidedhereinisamethodofassessingtheefficacyofacancer 

therapyinasubjectthemethodcomprising:a)determiningthelevelofatleastone 
S 

gangliosideinafirstsampleobtainedfromasubject;b)repeatingstepa)dunngatleastone 

subsequentpointintimeafteradministrationofthecancertherapy;andc)comparingthe 

leveloftheatleastonegangliosideintheatleastonesubsequentsamplerelativetothe 

firstsampleisanindicationthatthetherapyisefficacioustotreatacancerinthesubject.  

Insomeembodimentsthefirstand/oratleastonesubsequentsampleisaportionof 

asinglesampleorpooledsamplesobtainedfromthesubject.  

Insomeembodimentsthecancertherapyisasurgerychemotherapycancer 

vaccineschimericantigenreceptorsradiationtherapyimmunotherapyamodulatorof 

expressionofimmunecheckpointinhibitoryproteinsorligandsoranycombination 

thereofInsomeembodimentstheimmunotherapyisanimmunecheckpointinhibition 

therapy.Insomeembodimentsthecancertherapyisavelumabdurvalumabatezolizumab, 

BRAF/MIEKinhibitoratyrosinekinaseinhibitorpembrolizumabnivolumabipilimumab, 

oracombinationthereof 
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Numerousembodimentsarefurtherprovidedthatcanbeappliedtoanyaspectofthe 

presentinventiondescribedherein.  

Forexamplethediagnosticandprognosticmethodsdescribedhereinmayuseany 

methodknowninthearttodetectanddeterminethelevelofatleastoneganglioside.In 

someembodimentstheatleastonegangliosideisdetectedanditslevelisdeterminedbyat 

leastonemonoclonalantibodyorantigen-bindingfragmentthereofInpreferred 

embodimentstheatleastonegangliosideisdetectedanditslevelisdeterminedbyatleast 

onemonoclonalantibodyorantigen-bindingfragmentthereofdescribedhereinusingany 

oneofexemplarymethodsdescribedhereinorthoseknownintheart(e.g.,ELISA, 

sandwichELISAcompetitiveELISA).  

Inyetotherpreferredembodimentstheatleastonegangliosideisdetectedandits 

levelisdeterminedbymassspectrometry(e.g.,LC/MSLC/MS/MSoranyothermass 

spectrometrymethodknownintheart).  

Insomeembodimentsatleastaboutornomorethan 0,200o,300o,400o,500o, 

600o,7 0 0 o,~900o~cnjo~fl~0 ~1200o1300o1400o1500o1 6 0 0 o, 1 7 0 0 o,1800o, 

1 9 0 0 o,200~~, 2 1 0 0 o, 2 2 0 0 o,230~~2400o250~~2600o2700o280~~2900o300~~,3100o, 

3 2 0 0 o,3 3 0 0 o,3 4 0 0 o,3 5 0 0 o,3600o3700o3800o3900o4000o4100o4200o4 3 0 0 o,4400o, 

4 5 0 0 o,460~~,4 7 0 0 o,4 8 0 0 o,490~~5000o510~~5200o5300o540~~5500o560~~,5700o, 

5 8 0 0 o,5 9 0 0 o,6 0 0 0 o,6 1 0 0 o,6200o6300o6400o6500o6600o6700o6800o6 9 0 0 o,7000o, 

7 1 0 0 o,7 2 0 0 o,7 3 0 0 o,7 4 0 0 o,7500o7600o7700o7800o7900o~%0~ ~ 8200o,8300o, 

8 4 0 0 o,850~~, 8 6 0 0 o, 8 7 0 0 o,880~~8900o900~~9100o9200o930~~9400o950~~,9600o, 

significantlyhigherlevel.  

Insomeembodimentsatleastaboutornomorethan10~o,200~, 300o,400o,50~o, 

600o, 7 0 0 o,~900o ~cnjo~fl~0~1200o 1300o 1400o J~5~J0~1 60 0o,1 70 0o,1800o, 

1 9 0 0 o,200~~,2 1 0 0 o,2 2 0 0 o,230~~2400o250~~2600o2700o280~~2900o300~~,3100o, 

3 2 0 0 o,3 3 0 0 o,3 4 0 0 o,3 5 0 0 o,3600o3700o3800o3900o4000o4100o4200o4 3 0 0 o,4400o, 

4 50 0o,4 60 0 o,47 0 0 o,48 0 0o,4900o5~J~0~5jf~0 ~ 5200o5300o5400o55~0~ 5600o,5700o, 

5 8 0 0 o,590~~,6 0 0 0 o,6 1 0 0 o,620~~6300o640~~6500o6600o670~~6800o690~~,7000o, 

7 100 o,7 20 0 o,730 0o,740 0o,7500o,7600o,7700o,7800o,7900o,800~o,8100o,82 0 0o,83 0 0o, 

8 4 0 0 o,~8 6 0 0 o,8 7 0 0 o,~ 8900o9000o9100o9200o9300o9400o 9 5 0 0 o,9600o, 

97000,980~0,99000 1000~olowerleveloftheatleastonegangliosideindicatesa 

significantlylowerlevel.  
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Insomeembodimentsatleastaboutornomorethan o,200o,300o,400o,500o, 

600o,700o, , 900o,100%,110~o,1200o,130~~,1400o,1500o,160~~,1 7 0 0o,1800 

1 9 0 0 o,2 0 0 0 o,2 1 0 0 o,2 2 0 0 o,2300o2400o2500o2600o2700o2800o2900o 3 0 0 0 o,3100o, 

3 2 0 0 o,3 3 0 0 o,3 4 0 0 o,3 5 0 0 o,3600o3700o3800o3900o4000o4100o4200o4 3 0 0 o,4400o, 

4 5 0 0 o,460~~, 4 7 0 0 o, 4 8 0 0 o,490~~5~J~0 ~5JcJ0~5200o5300o540~~SSOOo560~~,5700o, 

58 00o,59 00o,60 00o,61 00o,6200o,6300o,6400o,6500o,6600o,6700o,6800o,6 900o,7 000o, 

7 1 0 0 o, 7 2 0 0 o, 7 3 0 0 o, 7 4 0 0 o,7500o7600o7700o7800o7900o~%0~ ~ 8 2 0 0 o,8300o, 

8 4 0 0 o,850~~,8 6 0 0 o,8 7 0 0 o,880~~8900o900~~9100o9200o930~~9400o950~~,9600o, 

97000,98000,99000 10000oincreaseordecreaseinthelevelofatleastoneganglioside 

indicatesnosignificantchangeintheleveloftheatleastoneganglioside.  

Furtherprovidedhereinarediagnosticandprognosticmethodsthatusethe 

heterogeneityorhomogeneityofthelipidlength(e.g.,asdeterminedusingmass 

spectrometry)ofatleastoneganglioside.Insomeembodimentsasignificantchangein 

heterogeneityofthelipidlengthoftheatleastonegangliosideinthesubjectsampleas 

comparedtothecontrolsampleindicatesthatthesubjecthasacancer.Similarlyinsome 

embodimentsasignificantchangeintheheterogeneityofthelipidlengthoftheatleastone 

gangliosideinthesubjectsampleascomparedtothecontrolsampleidentifiesthesubjectas 

havingacancer.  

Incertainaspectsprovidedhereinisamethodofdeterminingastageofacancer, 

themethodcomprising:a)determiningthelipidlengthofatleastonegangliosideinthe 

subjectsampleusingmassspectrometiy;andb)comparingsaidlipidlengthoftheatleast 

200o,300o,4 00o,5000,600o,700o,8000,900o,100 ~o,11000,120 0o,130 0o,1400o,150~o, 

1 6 0 0 o,170~~,1 8 0 0 o,1 9 0 0 o,2 0 0 0 o2 1 0 0 o2 2 0 0 o2 3 0 0 o2 4 0 0 o2 5 0 0 o2 6 0 0 o2 7 0 0 o,2800o, 

2 9 0 0 o,3 0 0 0 o,3 1 0 0 o,3 2 0 0 o,3 3 0 0 o3 4 0 0 o3 5 0 0 o3 6 0 0 o3 7 0 0 o3 8 0 0 o3 9 0 0 o4 0 0 0 o,4100o, 

4 2 0 0 o,430~~,4 4 0 0 o,4 5 0 0 o,460~~4700o480~~4900o5cnJ0 ~ 5Jf~0~5200o530~~,5400o, 

55000,5 6 0 0 o,5 7 0 0 o,5 8 0 0 o,5900o6000o6100o6200o6300o6400o6500o6 6 0 0 o,6700o, 

6 8 0 0 o,6 9 0 0 o,7 0 0 0 o,7 1 0 0 o,7200o7300o7400o7500o7600o7700o7800o7 9 0 0 o,8000o, 

81000,820~~,8 3 0 0 o,8 4 0 0 o,~5~J0 ~ 8600o870~~8800o8900o900~~9100o920~~,9300o, 

94000,95000,96000,97000 98000,99000, 1000~ochangeintheheterogeneityofthelipid 

lengthoftheatleastonegangliosideinthesubjectsampleascomparedtothatinthe 

controlsampleindicatesthatthesubjecthasanearly-stagecancerand/oratleastaboutor 

nomorethan1 0 0 o,2 0 0 o,3 0 0 o,4 0 0 o5 0 0 o,6 0 0 o,7 0 0 o,~900olOOOollOOo,1200o 
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1 3 0 0 o, 1 4 0 0 o,1 5 0 0 o,1 6 0 0 o,1700o~ 1900o2000o2100o2200o2300o 2 4 0 0 o,2500o, 

2 6 0 0 o,270~~,2 8 0 0 o,2 9 0 0 o,300~~3100o320~~3300o3400o350~~3600o370~~,3800o, 

3 9 0 0 o,4 0 0 0 o,4 1 0 0 o,4 2 0 0 o,4300o4400o4500o4600o4700o4800o4900o5%0~,5100o, 

5 2 0 0 o,5 3 0 0 o, 5 4 0 0 o,55~J%,5600o5700o~ 5900o6000o6100o6200o6 3 0 0 o,6400o, 

6 5 0 0 o,660~~,6 7 0 0 o,6 8 0 0 o,690~~7000o710~~7200o7300o740~~7500o760~~,7700o, 

78 00o,79 00o,80 00o,81 00o,8200o,8300o,8400o,8500o,8600o,8700o,8800o,8 900o,9 000o, 

91000,92000,9300o,94000 95000,96000,97000,98000,99000, 1000~ochangeinthe 

heterogeneityofthelipidlengthoftheatleastonegangliosideinthesubjectsampleas 

comparedtothatinthecontrolsampleindicatesthatthesubjecthasalate-stagecancer.  

Insomeembodimentsatleast100~oandnomorethan2000ochange(e.g.,increase 

ordecrease)inheterogeneityofthelipidlengthoftheatleastonegangliosideinthesubject 

sampleascomparedtothatinthecontrolsampleindicatesthatthesubjecthasanearly

stagecancer.Insomeembodimentsatleast2000~change(e.g.,increaseordecrease)in 

heterogeneityofthelipidlengthoftheatleastonegangliosideinthesubjectsampleas 

comparedtothatinthecontrolsampleindicatesthatthesubjecthasalate-stagecancer.  

Insomeembodimentsatleastaboutornomorethan10~o,200~, 300o,400o, o, 

600o,7 0 0 o,~900o ~cnjo~fl~0 ~1200o 1300o1400o J~5~J0~1 60 0o,17 00o,1800o, 

1 9 0 0 o,200~~,2 1 0 0 o,2 2 0 0 o,230~~2400o250~~2600o2700o280~~2900o300~~,3100o, 

3 2 0 0 o,3 3 0 0 o,3 4 0 0 o,3 5 0 0 o,3600o3700o3800o3900o4000o4100o4200o4 3 0 0 o,4400o, 

4 5 0 0 o,4 6 0 0 o,4 7 0 0 o,4 8 0 0 o,4900o5~J~0 ~ 5jf~0 ~ 5200o5300o5400o55~0~ 5600o,5700o, 

71 00o,72 00o,73 00o,74 00o,7500o,7600o,7700o,7800o,7900o,800~o,8100o,8 200o,8 300o, 

8 4 0 0 o,~8 6 0 0 o,8 7 0 0 o,~ 8900o9000o9100o9200o9300o9400o 9 5 0 0 o,9600o, 

97000,980~0,99000 1000~oincreaseordecreasein(a)thelevelofagangliosidehavinga 

shortlipidlengthwithrespecttothelevelofagangliosidehavingalonglipidlength;or(b) 

thelevelofagangliosidehavingalonglipidlengthwithrespecttothelevelofa 

gangliosidehavingashortlipidlengtfrindicatesthatthesubjecthasanearly-stageora 

late-stagecancer.  

Incertainaspectsprovidedhereinisamethodofdeterminingagradeofacancer 

themethodcomprising:a)determiningthelipidlengthofatleastonegangliosideinthe 

subjectsampleusingmassspectrometry;andb)comparingthesaidlipidlengthoftheat 

leastonegangliosidetothatinacontrolsamplewhereinatleastaboutornomorethan 

1 0 0 o,2 0 0 o,3 0 0 o,4 0 0 o5 0 0 o,6 0 0 o7 0 0 o,8 0 0 o9 0 0oJjJ~0~ ,~1200o1300o1400o 
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1 5 0 0 o, 1 6 0 0 o, 1 7 0 0 o,~1 9 0 0 o2 0 0 0 o2 1 0 0 o2 2 0 0 o2 3 0 0 o2 4 0 0 o2 5 0 0 o2 6 0 0 o,2700o, 

2 8 0 0 o,290~~,3 0 0 0 o,3 1 0 0 o,320~~3300o340~~3500o3600o370~~3800o390~~,4000o, 

4 1 0 0 o,4 2 0 0 o,4 3 0 0 o,4 4 0 0 o,4500o4600o4700o4800o4900osOOOo 5200o,5300o, 

5 4 0 0 o,55~0~,5 6 0 0 o,5 7 0 0 o,~ 5900o6000o6100o6200o6300o6400o6 5 0 0 o,6600o, 

6 7 0 0 o,680~~,6 9 0 0 o,7 0 0 0 o,710~~7200o730~~7400o7500o760~~7700o780~~,7900o, 

800 0o,810 0o,82 00o,83 00o,8400o,8500o,8600o,8700o,8800o,8900o,9000o,9 100o,9 200o, 

93000,94000,95000,96000 97000,98000,99000, 1000~ochange(e.g.,increaseordecrease) 

inheterogeneityofthelipidlengthoftheatleastonegangliosideinthesubjectsampleas 

comparedtothatinthecontrolsampleindicatesthatthesubjecthasaGradeIGradeII, 

GradeIIIorGradeIVcancer.  

Insomeembodimentsatleastaboutornomorethan10~o,200~, 300o,400o,50~o, 

600o,7 0 0 o,~900o ~cnjo~fl~0 ~ 1200o1300o 1400o J~5~J0~ 1600o,1700o,1800o, 

1 9 0 0 o,200~~,2 1 0 0 o,2 2 0 0 o,230~~2400o250~~2600o2700o280~~2900o300~~,3100o, 

32 00o,33 0 0o,34 0 0o,35 0 0 o,3600o,3700o,3800o,3900o,4000o,4100o,4200o,4 30 0 o,440 0o, 

45 00o,46 00o,470 0o,4 80 0o,4900o5~J~0 ~5jf~O~ 5200o5300o5400o55~0~ 5600o,5700o, 

5 8 0 0o,590~~,6 0 0 0 o,6 1 0 0o,620~~6300o640~~6500o6600o670~~6800o690~~,7000o, 

7 1 0 0 o, 7 2 0 0 o,7 3 0 0 o,7 4 0 0 o,7500o7600o7700o7800o7900o~%0~ ~ 8200o,8300o, 

8 4 0 0o,850~~,8 6 0 0 o,8 7 0 0 o,880~~8900o900~~9100o9200o930~~9400o950~~,9600o, 

97000,98000,99000 1000~ochange(e.g.,increaseordecrease)inheterogeneityofthelipid 

lengthoftheatleastonegangliosideinthesubjectsampleascomparedtothatinthe 

controlsampleindicatesthatthesubjecthasalowgradecancerorahighgradecancer.  

ordecrease)inheterogeneityofthelipidlengthoftheatleastonegangliosideinthesubject 

sampleascomparedtothatinthecontrolsampleindicatesthatthesubjecthasalowgrade 

cancer.Insomeembodimentsatleast2000ochange(e.g.,increaseordecrease)in 

heterogeneityofthelipidlengthoftheatleastonegangliosideinthesubjectsampleas 

comparedtothatinthecontrolsampleindicatesthatthesubjecthasahighgradecancer.  

Insomeembodimentsatleastaboutornomorethan10~o,200o,300o,400o,50~o, 

600o,700o,80~o,900o,100~o,11000,1200o,130~o,1400o,150~o,160~o,1700o,1800 

190 0o,2 000o,21 00o,220 0o,2300o,2400o,2500o,2600o,2700o,2800o,2900o,30 00o,310 0o, 

3 2 0 0 o, 3 3 0 0 o, 3 4 0 0 o, 3 5 0 0 o,3600o3700o3800o3900o4000o4100o4200o 4 3 0 0 o,4400o, 

4 5 0 0o,460~~,47 0 0o,4 8 0 0o,490~~5~J~0~5JcJ0~5200o5300o540~~55~0~ 560~~,5700o, 

58000,5 9 0 0 o,6 0 0 0 o,6 1 0 0o,6200o6300o6400o6500o6600o6700o6800o6 9 0 0 o,7000o, 
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7 1 0 0 o,7 2 0 0 o,7 3 0 0 o,7 4 0 0 o,7500o7600o7700o7800o7900o~~ 8 2 0 0 o,8300o, 

8 4 0 0 o,850~~,8 6 0 0 o,8 7 0 0 o,880~~8900o900~~9100o9200o930~~9400o950~~,9600o, 

97000,98000,99000 1000~oincreaseordecreasein(a)thelevelofagangliosidehavinga 

shortlipidlengthwithrespecttothelevelofagangliosidehavingalonglipidlength;or(b) 

thelevelofagangliosidehavingalonglipidlengthwithrespecttothelevelofa 

gangliosidehavingashortlipidlengtfrindicatesthatthesubjecthasalowgradeorahigh 

gradecancer.  

Incertainaspectsprovidedhereinisamethodofdeterminingatumorburdenofa 

cancerthemethodcomprising:a)determiningthelipidlengthofatleastonegangliosidein 

thesubjectsampleusingmass . andb)companngsaidlipidlengthoftheat 

leastonegangliosidetothatinacontrolsamplewhereinatleastaboutornomorethan 

1 0 0 o,2 0 0 o,3 0 0 o,4 0 0 o5 0 0 o,6 0 0 o7 0 0 o,8 0 0 o9 0 0 oJjJ~0~,~1200o 1300o1400o 

1 5 0 0 o,160~~,1 7 0 0 o,~1 9 0 0 o2 0 0 0 o2 1 0 0 o2 2 0 0 o2 3 0 0 o2 4 0 0 o2 5 0 0 o2 6 0 0 o,2700o, 

280 0o,290 0o,30 00o,31 00o,3200o,3300o,3400o,3500o,3600o,3700o,3800o,3 900o,4 000o, 

4 1 0 0 o, 4 2 0 0 o, 4 3 0 0 o, 4 4 0 0 o,4500o4600o4700o4800o4900o5000o5100o 5 2 0 0 o,5300o, 

5 4 0 0 o,55~J0~,5 6 0 0 o,5 7 0 0 o,580~~5900o600~~6100o6200o630~~6400o650~~,6600o, 

6 7 0 0 o, 6 8 0 0 o, 6 9 0 0 o, 7 0 0 0 o,7100o7200o7300o7400o7500o7600o7700o 7 8 0 0 o,7900o, 

80000,810~~,8 2 0 0 o,8 3 0 0 o,840~~~ 860~~8700o8800o890~~9000o910~~,9200o, 

93000,94000,95000,96000 97000,98000,99000, 1000~~changeintheheterogeneityofthe 

lipidlengthoftheatleastonegangliosideinthesubjectsampleascomparedtothatinthe 

controlsampleindicatesthatthesubjecthaslowtumorburdewand/oratleastaboutorno 

1 4 0 0 o,~1 6 0 0 o, 1 7 0 0 o,~ 1900o2000o2100o2200o2300o2400o 2 5 0 0 o,2600o, 

2 7 0 0 o,280~~,2 9 0 0 o,3 0 0 0 o,310~~3200o330~~3400o3500o360~~3700o380~~,3900o, 

4 0 0 0 o,4 1 0 0 o,4 2 0 0 o,4 3 0 0 o,4400o4500o4600o4700o4800o4900o5~J~0 ~ 5jf~0 ~ ,5200o, 

5 3 0 0 o,540~~,55~0~,5 6 0 0 o,570~~5800o590~~6000o6100o620~~6300o640~~,6500o, 

6 6 0 0 o,6 7 0 0 o,6 8 0 0 o,6 9 0 0o,7000o7100o7200o7300o7400o7500o7600o7 7 0 0 o,7800o, 

7 9 0 0 o,~~8 2 0 0 o,8300o8400o~ 8600o8700o~ 8900o9 0 0 0o,9100o, 

92000,930~0,94000,95000 960~0,9700o,980~o,9900~1000~ochangeintheheterogeneity 

ofthelipidlengthoftheatleastonegangliosideinthesubjectsampleascomparedtothat 

inthecontrolsampleindicatesthatthesubjecthasahightumorburden.  

Insomeembodimentsatleast100~oandnomorethan2000ochange(e.g.,increase 

ordecrease)inheterogeneityofthelipidlengthoftheatleastonegangliosideinthesubject 
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sampleascomparedtothatinthecontrolsampleindicatesthatthesubjecthasalowtumor 

burden.Insomeembodimentsatleast ochange(e.g.,increaseordecrease)in 

heterogeneityofthelipidlengthoftheatleastonegangliosideinthesubjectsampleas 

comparedtothatinthecontrolsampleindicatesthatthesubjecthasahightumorburden.  

Insomeembodimentsatleastaboutornomorethan o,200~, 300o,400o, o, 

60%,7 0 0 o,8 0 0o,900o,100%,110%,120%,1300o,1400o,150%,1 6 0 0 o,1 7 0 0 o,1 8 0 0 o, 

1 9 0 0 o,2 0 0 0 o,2 1 0 0 o,2 2 0 0 o,2300o2400o2500o2600o2700o2800o2900o3 0 0 0 o,3100o, 

3 2 0 0 o,330~~,3 4 0 0 o,3 5 0 0 o,360~~3700o380~~3900o4000o410~~4200o430~~,4400o, 

4 5 0 0 o,4 6 0 0 o,4 7 0 0 o,4 8 0 0 o,4900o5000o5100o5200o5300o5400o5500o5 6 0 0 o,5700o, 

5 8 0 0 o,590~~,6 0 0 0 o,6 1 0 0 o,620~~6300o640~~6500o6600o670~~6800o690~~,7000o, 

7 1 0 0 o,7 2 0 0 o,7 3 0 0 o,7 4 0 0 o,7500o7600o7700o7800o7900o~8100o 8 2 0 0 o,8300o, 

8 4 0 0 o,~8 6 0 0 o,8 7 0 0 o,~ 8900o9000o9100o9200o9300o9400o 9 5 0 0 o,9600o, 

97000,980~0,99000 1000~oincreaseordecreasein(a)thelevelofagangliosidehavinga 

shortlipidlengthwithrespecttothelevelofagangliosidehavingalonglipidlength;or(b) 

thelevelofagangliosidehavingalonglipidlengthwithrespecttothelevelofa 

gangliosidehavingashortlipidlengtlrindicatesthatthesubjecthaslowtumorburdenora 

hightumorburden.  

Incertainaspectsprovidedisamethodofdetectingarecurrenceofacancerina 

subjectthemethodcomprising:a)obtainingorprovidingasamplefromthesubjectwhose 

cancerhasregressedafterreceivingcancer , )determiningthelipidlengthofat 

saidlipidlengthoftheatleastonegangliosidetothatinacontrolsamplewhereina 

significantchangeinheterogeneityofthelipidlengthoftheatleastonegangliosideinthe 

subjectsampleascomparedtothatinthecontrolsampleindicatesarecurrenceofacancer 

inthesubject.  

Incertainaspectsprovidedhereinisamethodofdetectingaminimalresidual 

diseaseinasubjectthemethodcomprising:a)obtainingorprovidingasamplefromthe 

subjecting , b)determiningthelipidlengthofatleastonegangliosideinthe 

subjectsampleusingmassspectrometry;andc)comparingthesaidlipidlengthoftheat 

leastonegangliosidetothatinacontrolsamplewhereinasignificantchangein 

heterogeneityofthelipidlengthoftheatleastonegangliosideinthesubjectsampleas 

comparedtothatinthecontrolsampleindicatesthatthesubjecthasaminimalresidual 

disease.  
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Incertainaspectsprovidedhereinisamethodofstratifyingsubjectsafflictedwitha 

canceraccordingtobenefitfromacancertherapy(e.g.,immunotherapy),themethod 

compnsing:a)determiningthelipidlengthofatleastonegangliosideinasubjectsample 

usingmassspectrometry;b)determiningthelipidlengthoftheatleastonegangliosideina 

controlandc)comparingthethelipidlengthoftheatleastonegangliosidedetectedin 

stepsa)andb);whereinnosignificantchangeinheterogeneityofthelipidlengthoftheat 

leastonegangliosideinthesubjectsampleascomparedtothatinthecontrolisan 

indicationthatthesubjectafflictedwiththecancerwouldbenefitfromthecancertherapy.  

Incertainaspectsprovidedhereinisamethodofdeterminingwhetherasubject 

afflictedwithacancerwouldlikelyrespondtoacancertherapythemethodcomprising: 

a)determiningthelipidlengthofatleastonegangliosideinasubjectsampleusingmass 

spectrometry;b)determiningthelipidlengthoftheatleastonegangliosideinacontrols 

andc)comparingthelipidlengthoftheatleastonegangliosidedetectedinstepsa)andb); 

whereinasignificantchangeinheterogeneityofthelipidlengthoftheatleastone 

gangliosideinthesubjectsampleascomparedtothatinthecontrolisanindicationthatthe 

subjectafflictedwiththecancerwouldnotrespondtothecancer . and/orwhereinno 

significantchangeinheterogeneityofthelipidlengthoftheatleastonegangliosideinthe 

subjectsampleascomparedtothatinthecontrolisanindicationthatthesubjectafflicted 

withthecancerwouldrespondtothecancertherapy.  

Incertainaspectsprovidedhereinisamethodforpredictingtheclinicaloutcomeof 

asubjectafflictedwithacancerthemethodcomprising:a)determiningthelipidlengthof 

lipidlengthoftheatleastonegangliosideinacontrolandc)comparingthelipidlengthof 

theatleastonegangliosidedeterminedinstepsa)andb);whereinasignificantchangein 

heterogeneityofthelipidlengthoftheatleastonegangliosideinthesubjectsampleas 

comparedtothecontrolsampleisanindicationthatthesubjecthasapoorclinicaloutcome.  

Incertainaspectsprovidedhereinisamethodofmonitoringtheprogressionofa 

cancerinasubjectthemethodcomprising:a)detectinginasubjectsampleatafirstpoint 

intimethelipidlengthofatleastonegangliosideusingmassspectrometry;b)repeating 

stepa)atasubsequentpointintimeandc)comparingheterogeneityofthelipidlengthof 

theatleastonegangliosidedetectedinstepsa)andb)tomonitortheprogressionofthe 

cancerinthesubjectoptionallywhereinthesubjectisatriskfordevelopingacancer.  
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Insomeembodimentsbetweenthefirstpointintimeandthesubsequentpointin 

timethesubjecthasreceivedacancertherapy.  

Incertainaspectsprovidedhereinisamethodofassessingtheefficacyofacancer 

therapyinasubjectthemethodcomprising:a)determiningthelipidlengthofatleastone 

gangliosideusingmassspectrometryinafirstsampleobtainedfroma , b)repeating 

stepa)duringatleastonesubsequentpointintimeafteradministrationofthecancer 

therapy;andc)comparingthelevelofatleastonegangliosidedetectedinstepsa)andb), 

whereinasignificantchangeinheterogeneityofthelipidlengthoftheatleastone 

gangliosideinthesecondsamplerelativetothefirstsampleisanindicationthatthe 

therapyisefficacioustotreatacancerinthesubject.  

Insomeembodimentsthefirstand/oratleastonesubsequentsampleisaportionof 

asinglesampleorpooledsamplesobtainedfromthesubject.  

Thediagnosticandprognosticmethodsdescribedhereinmayuseanymethod 

knowninthearttodetectanddeterminetheheterogeneityofthelipidlengthoftheatleast 

oneganglioside.Inpreferredembodimentstheheterogeneityofthelipidlengthoftheat 

leastonegangliosideisdeterminedbymassspectrometry(e.g.,LC/MSLC/MS/MSorany 

othermassspectrometrymethodknownintheart).  

Insomeembodimentsatleastaboutornomorethan o,200o,300o,400o, o, 

600o,700o,800o,900o fl~% 1200o 1300o1400o 1600o,1700o,1800o, 

1 9 0 0 o,2 0 0 0 o,2 1 0 0 o,2 2 0 0 o,2300o2400o2500o2600o2700o2800o2900o 3 0 0 0 o,3100o, 

3 2 0 0 o,330~~,3 4 0 0 o,3 5 0 0 o,360~~3700o380~~3900o4000o410~~4200o430~~,4400o, 

5 8 0 0 o,5 9 0 0 o,6 0 0 0 o,6 1 0 0 o,6200o6300o6400o6500o6600o6700o6800o6 9 0 0 o,7000o, 

7 1 0 0 o,720~~,7 3 0 0 o,7 4 0 0 o,750~~7600o770~~7800o7900o~fl0 ~ ~ 820~~,8300o, 

8 4 0 0 o,8 5 0 0 o,8 6 0 0 o,8 7 0 0 o,~ 8900o9000o9100o9200o9300o9400o9 5 0 0 o,9600o, 

97000,980~0,99000 10000ochangeintheheterogeneityorhomogeneityofthelipidlength 

oftheatleastonegangliosideindicatesasignificantchangeinheterogeneityor 

homogeneity.  

Insomeembodimentsatleastaboutornomorethan10~o,200~, 300o,400o,50~o, 

600o,70 0o,80 0o,900o,100"o,11000,1200o,1300o,1400o,1500o,1 600o,1700o,180 0o, 

1 9 0 0 o,2 0 0 0 o,2 1 0 0 o,2 2 0 0 o,2300o2400o2500o2600o2700o2800o2900o3 0 0 0 o,3100o, 

3 2 0 0 o,330~~, 3 4 0 0 o, 3 5 0 0 o,360~~3700o380~~3900o4000o410~~4200o430~~,4400o, 

4 5 0 0 o,4 6 0 0 o,4 7 0 0 o,4 8 0 0 o,4900o5000o5100o5200o5300o5400o5500o5 6 0 0 o,5700o, 
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5 8 0 0 o,5 9 0 0 o,6 0 0 0 o,6 1 0 0 o,6200o6300o6400o6500o6600o6700o6800o6 9 0 0 o,7000o, 

7 1 0 0 o,720~~,7 3 0 0 o,7 4 0 0 o,750~~7600o770~~7800o7900o800~~~ 820~~,8300o, 

8 4 0 0 o,8 5 0 0 o,8 6 0 0 o,8 7 0 0 o,8800o8900o9000o9100o9200o9300o9400o9 5 0 0 o,9600o, 

97000,98000,99000 1000~oincreaseordecreasein(a)thelevelofagangliosidehavinga 

shortlipidlengthwithrespecttothelevelofagangliosidehavingalonglipidlength;or(b) 

thelevelofagangliosidehavingalonglipidlengthwithrespecttothelevelofa 

gangliosidehavingashortlipidlengtfrindicatesasignificantchangeintheheterogeneity 

orhomogeneityofthelipidlength.  

Insomeembodimentsatleastaboutornomorethan10~o,200o,300o,400o,5000, 

600o,7 0 0 o,8 0 ~ o,900o,100~o,11000,1200o,130~o,1400o,1500o,1 6 0 ~ o,1 7 0 0 o,1800 

1 9 0 0 o,2 0 0 0 o,2 1 0 0 o,2 2 0 0 o,2300o2400o2500o2600o2700o2800o2900o3 0 0 0 o,3100o, 

3 2 0 0 o, 3 3 0 0 o, 3 4 0 0 o, 3 5 0 0 o,3600o3700o3800o3900o4000o4100o4200o 4 3 0 0 o,4400o, 

4 5 0 0 o,460~~,4 7 0 0 o,4 8 0 0 o,490~~5~J~0 ~ 5JcJ0 ~ 5200o5300o540~~SSOOo560~~,5700o, 

580 0o,590 0o,60 00o,61 00o,6200o,6300o,6400o,6500o,6600o,6700o,6800o,6 900o,7 000o, 

7 1 0 0 o,7 2 0 0 o,7 3 0 0 o,7 4 0 0 o,7500o7600o7700o7800o7900o~%0~ ~ 8200o,8300o, 

8 4 0 0o,850~~,8 6 0 0 o,8 7 0 0 o,880~~8900o900~~9100o9200o930~~9400o950~~,9600o, 

97000,98000,99000 10000ochangeintheheterogeneityorhomogeneityofthelipidlength 

oftheatleastonegangliosideindicatesnosignificantchangeinheterogeneityor 

homogeneity.  

Insomeembodimentsatleastaboutornomorethan10~o,200o,300o,400o,50~o, 

1900o,2 000o,21 00o,220 0o,2300o,2400o,2500o,2600o,2700o,2800o,2900o,30 00o,310 0o, 

3 2 0 0 o,3 3 0 0 o,3 4 0 0 o,3 5 0 0 o,3600o3700o3800o3900o4000o4100o4200o 4 3 0 0 o,4400o, 

4 5 0 0 o,460~~, 4 7 0 0 o, 4 8 0 0 o,490~~5~J~ 0 ~5JcJ0 ~5200o5300o540~~55~0~ 560~~,5700o, 

58000,5 9 0 0 o,6 0 0 0 o,6 1 0 0 o,6200o6300o6400o6500o6600o6700o6800o 6 9 0 0 o,7000o, 

7 1 0 0 o,720~~,7 3 0 0 o,7 4 0 0 o,750~~7600o770~~7800o7900o800~~~ 820~~,8300o, 

8 4 0 0 o,8 5 0 0 o,8 6 0 0 o,8 7 0 0 o,8800o8900o9000o9100o9200o9300o9400o9 5 0 0 o,9600o, 

97000,98000,99000 1000~oincreaseordecreasein(a)thelevelofagangliosidehavinga 

shortlipidlengthwithrespecttothelevelofagangliosidehavingalonglipidlength;or(b) 

thelevelofagangliosidehavingalonglipidlengthwithrespecttothelevelofa 

gangliosidehavingashortlipidlengthsindicatesnosignificantchangeintheheterogeneity 

orhomogeneityofthelipidlength.  
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Numerousembodimentsarefurtherprovidedthatcanbeappliedtoanyaspectofthe 

presentinventiondescribedherein.Forexampleinsomeembodimentsthecancertherapy 

isasurgerychemotherapycancervaccineschimericantigenreceptorsradiationtherapy, 

immunotherapyamodulatorofexpressionofimmunecheckpointinhibitoryproteinsor 

ligandsoranycombinationthereofInsomeembodimentstheimmunotherapyisan 

immunecheckpointinhibitiontherapy.Insomeembodimentsthecancertherapyis 

avelumabdurvalumabatezolizumabBRAF/MEKinhibitoratyrosinekinaseinhibitor, 

pembrolizumabnivolumabipilimumaboracombinationthereof 

Insomeembodimentsagangliosideisatumor-associatedganglioside.Insome 

embodimentsthetumor-associatedgangliosideisselectedfromGD2,GD3,GD1bGT1b, 

fucosyl-GM1,GloboHpolysialicacid(PSA),GM2,GM3,sialyl~LewisXsialyl-Lewis~ 

sialyl~LewisAsialyl~LewisBLewis~anyportionthereotoptionallywhereinthetumor

associatedgangliosideisselectedfromGD1,GD2,GD3,GT1bandGM2.  

Insomeembodimentsthecancerisselectedfromthegroupconsistingof 

neuroblastomalymphomaleukemiamelanomagliomasmallcelllungcancerbreast 

carcinomaovariancancersofttissuesarcomasosteosarcomaEwing'ssarcoma, 

desmoplasticroundcelltumorrhabdomyosarcomaretinoblastomanon-smallcelllung 

cancerrenalcellcancerWilmstumorprostatecancergastriccancerendometrialcancer, 

pancreaticcancerandcoloncancer.  

Insomeembodimentsthecancerisselectedfromthegroupconsistingof 

carcinomaovariancancersofttissuesarcomasosteosarcomaEwing'ssarcoma, 

desmoplasticroundcelltumorrhabdomyosarcomaretinoblastoma.  

Insomeembodimentsthesamplecomprisescellsserumbloodperitumoraltissue 

and/orintratumoraltissueobtainedfromthesubject(e.g.,biopsy).Inpreferred 

embodimentsthesamplecomprisesliquidbiopsy(comprisingliquid).  

Insomeembodimentsasignificantlyhigherlevelofatleastoneganglioside 

comprisesanatleasttwentypercentincreaseoftheleveloftheatleastoneganglioside.  

Insomeembodimentsasignificantlylowerlevelofatleastoneganglioside 

comprisesanatleasttwentypercentdecreaseoftheleveloftheatleastoneganglioside.  

Inpreferredembodimentsasignificantlyhigherorlowerlevelofatleastone 

gangliosideisthelevelthatisatleastorabout500ohigherorlowerthanthelevelof 

control(e.g.,anon-canceroussample).Inotherembodimentsasignificantlyhigher 
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orlowerlevelofatleastonegangliosideisthelevelthatisatleastorabout250o 

higherorlowerthanthelevelofthepreviousreadingofthesubjectinalongitudinal 

study.Insomeembodimentsasignificantchangeintheheterogeneityoflipidlengthofat 

leastonegangliosidecomprisesanatleasttwentypercentchange(e.g.,increaseor 

decrease)inthesubjectsamplerelativetothecontrolsample.  

Insomeembodimentsthecontrolsampleisasamplefromacancer-freesubject.  

Insomeembodimentsthediagnosticand/orprognosticmethodsdescribedherein 

furthercompriserecommendingprescribingand/oradministeringtothesubjectacancer 

therapy(e.g.,immunecheckpointinhibitiontherapy).  

Insomeembodimentsthesubjectisamammal.Thecarbohydratemoietyofa 

ganglioside(e.g.,GD2)ishighlyconserved(i.e.identical)inallmammalsthuscanbe 

usedtodiagnoseacancerinallmammals(e.g.,humanspetslivestock).  

Insomeembodimentsthesubjectisananimalmodelofcancerorahuman.  

Inpreferredembodimentsthesubjectisahuman.  

S 

Monitoring ofEffects Dunng Clinical Trials 

Monitoringtheinfluenceofagents(e.g., compoundsdrugsorsmallmolecules)on 

thelevelofagangliosidecanbeappliednotonlyinbasicdrugscreeningbutalsoin 

clinicaltrials.Forexampletheeffectivenessofanagentdeterminedbyascreeningassay 

ofsubjectsdetectablebytheanti-gangliosideantibodiesorfragmentsdescribedhereinor 

bythemassspectrometry-basedmethods.Insuchclinicaltrialsthelevelofaganglioside 

and/orsymptomsorothermarkersofthecancercanbeusedasareadout"ormarkerof 

thephenotypeofaparticularcelltissueorsystem.  

Inpreferredembodimentsthepresentdisclosureprovidesamethodformonitoring 

theeffectivenessoftreatmentofasubjectwithanagent(e.g., anagonistantagonist 

peptidomimeticpolypeptidepeptidenucleicacidsmallmoleculeimmunotherapy, 

immunecheckpointinhibitiontherapyorotherdrugcandidate)includingthestepsof(i) 

obtainingapre-administrationsamplefromasubjectpriortoadministrationoftheagent; 

(ii)detectingthelevelofatleastonegangliosideinthepreadministrationsample;(iii) 

obtainingoneormorepost-administrationsamplesfromthesubject;(iv)detectingthelevel 

oftheatleastonegangliosideinthepost-administrationsamples;(v)comparingthelevelof 
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theatleastonegangliosideinthepre-administrationsamplewiththeatleastone 

gangliosideinthepostadministrationsampleorsamples;and(vi)alteringthe 

administrationoftheagenttothesubjectaccordingly.Forexampleincreased 

administrationoftheagentmaybedesirabletodecreasethelevelofagangliosidetolower 

levelsthandetectedi.e., toincreasetheeffectivenessoftheagent.Accordingtosuchan 

embodimentagangliosidemaybeusedasanindicatoroftheeffectivenessofanagent, 

evenintheabsenceofanobservablephenotypicresponse.Similarlyaganglioside 

analysissuchasbyimmunohistochemistry(JHC)orbyamassspectrometry-based 

methodscanalsobeusedtoselectpatientswhowillreceiveacancertherapy(e.g., 

immunotherapyimmunecheckpointinhibitiontherapy).  

Sample 

Biologicalsamplescanbecollectedfromavarietyofsourcesfromasubject 

includingabodyfluidsamplecellsampleoratissuesample.Bodyfluidsrefertofluids 

thatareexcretedorsecretedfromthebodyaswellasfluidsthatarenormallynot(e.g., 

amnioticfluidaqueoushumorbilebloodandbloodplasmacerebrospinalfluidcenimen 

andearwaxcowper'sfluidorpre-ejaculatoryfluidchylechymestoolfemaleSejaculate 

interstitialfluidintracellularfluidlymphmensesbreastmilkmucuspleuralfluidpus 

salivasebumsemenserumsweatsynovialfluidtearsurine, vaginallubrication 

vitreoushumorvomit).Insomeembodimentsthesubjectand/orcontrolsampleis 

scrapesalivacerebrospinalfluidandbonemarrow.Insomeembodimentssamplescan 

containlivecells/tissuefreshfrozencellsfreshtissuebiopsiesfixedcells/tissue 

cells/tissueembeddedinamediumsuchasparaffinhistologicalslidesoranycombination 

thereof 

Thesamplescanbecollectedfromindividualsrepeatedlyoveralongitudinalperiod 

oftime(e.g., onceormoreontheorderofdaysweeksmonthsannuallybiannuallyetc.).  

Samplepreparationandseparationcaninvolveanyoftheproceduresdependingon 

thetypeofsamplecollectedand/oranalysisofbiomarkermeasurement(s).Such 

proceduresincludebywayofexampleonlyconcentrationdilutionadjustmentofpH, 

removalofhighabundancepolypeptides(e.g., albumingammaglobulinandtransferrin 

etc.),additionofpreservativesandcalibrantsadditionofproteaseinhibitorsadditionof 

denaturantsdesaltingofsamplesconcentrationofsampleproteinsextractionand 
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purificationoflipids.Insomeembodimentscertaincelltypesarepurifiedbasedonatleast 

onemarkerpresentonthecellsurface.  

Asamplemaycompriseafixedmolecule.Amoleculeis"fixed"or"affixed"toa 

substrateifitiscovalentlyornon-covalentlyassociatedwiththesubstratesuchthe 

substratecanberinsedwithafluid(e.g.standardsalinecitratepH7.4)withouta 

substantialfractionofthemoleculedissociatingfromthesubstrate.  

Asdescribedhereininsomeembodimentsthelevelofatleastoneganglioside 

measurement(s)inasamplefromasubjectiscomparedtoacontrolbiologicalsample(e.g., 

biologicalsamplefromasubjectwhodoesnothaveacancer),acontrolbiologicalsample 

fromthesubjectduringremissionorbeforedevelopingacanceroracontrolbiological 

samplefromthesubjectduringtreatmentfordevelopingacancer.Insomeembodimentsa 

controlbiologicalsampleisfromasubjectpriortotreatmentwithacertaintherapy.In 

someembodimentswhereinasubjectistreatedwithmultipleroundsofoneormore 

therapiesacontrolbiologicalsamplemaybefromanearlierorlatertimepointwithrespect 

tothesubjectsampleduringsuchtreatment.Forexampleasubjectsampleafterthird 

roundsoftherapymaybecomparedwithacontrolsubjectsampleafterthefirstroundof 

therapy.  

Insomeembodimentsthelevelofatleastonegangliosidemeasurement(s)ina 

samplefromasubjectiscomparedtoapredeterminedcontrol(standard)sample.The 

samplefromthesubjectistypicallyfromadiseasedtissuesuchascancercellsortissues.  

Thecontrolsamplecanbefromthesamesubjectorfromadifferentsubject.Thecontrol 

asforstagingofdiseaseorforevaluatingtheefficacyoftreatmentthecontrolsamplecan 

befromadiseasedtissue.Thecontrolsamplecanbeacombinationofsamplesfrom 

severaldifferentsubjects.Insomeembodimentsthebiomarkeramountand/oractivity 

measurement(s)fromasubjectiscomparedtoapre-determinedlevel.Thispre-determined 

levelistypicallyobtainedfromnormalsamples.  

Asdescribedhereinapre-determined"biomarkeramountmeasurement(s)maybe 

abiomarkeramountmeasurement(s)usedtobywayofexampleonlyevaluateasubject 

thatmaybeselectedfortreatmentevaluatearesponsetoacancertherapyand/orevaluate 

aresponsetoacombinationofanti-cancertherapies.Apre-determinedbiomarkeramount 

and/oractivitymeasurement(s)maybedeterminedinpopulationsofpatientswithor 

withoutcancer.Thepre-determinedbiomarkeramountmeasurement(s)canbeasingle 
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numberequallyapplicabletoeverypatientorthepre-determinedbiomarkeramount 

measurement(s)canvaryaccordingtospecificsubpopulationsofpatients.Ageweight, 

heightandotherfactorsofasubjectmayaffectthepre-determinedbiomarkeramount 

measurement(s)oftheindividual.Furthermorethepre-determinedbiomarkeramountcan 

bedeterminedforeachsubjectindividually.Insomeembodimentstheamounts 

determinedand/orcomparedinamethoddescribedhereinarebasedonabsolute 

measurements.  

Insomeembodimentsthepresenceorthelevelofatleastoneganglioside 

measurement(s)inasamplefromasubjectiscomparedwiththesamplewithoutanagent 

thatdetectstheganglioside.Forexampleifanantibodyorantigen-bindingfragment 

thereofisusedtodetectthelevelofagangliosideinasubjectsamplethecontrolsample 

forcomparisonmaybethesamesubjectsampleinwhichtheantibodyorantigen-binding 

fragmentthereofisomittedi.e"backgroundsignal."Suchbackgroundsignalcontrolis 

usedinexperimentaldatapresented S 

Insomeembodimentstheamountsdeterminedand/orcomparedinamethod 

describedhereinarebasedonrelativemeasurementssuchasratios(e.g., biomarkerlevel 

beforeatreatmentvs.afteratreatmentsuchbiomarkermeasurementsrelativetoaspiked 

orman-madecontrolsuchbiomarkermeasurementsrelativetotheexpressionofa 

housekeepinggeneandthelike).Forexampletherelativeanalysiscanbebasedonthe 

ratioofpre-treatmentbiomarkermeasurementascomparedtopost-treatmentbiomarker 

measurement.Pre-treatmentbiomarkermeasurementcanbemadeatanytimepriorto 

anytimeafterinitiationofanti-cancertherapy.Insomeembodimentspost-treatment 

biomarkermeasurementsaremade1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18, 

19,20weeksormoreafterinitiationofanti-cancertherapyandevenlongertoward 

indefinitelyforcontinuedmonitoring.Treatmentcancompriseoneormoreanti-cancer 

therapiese.g.,immunecheckpointinhibitors.  

Thepre-determinedbiomarkeramountmeasurement(s)canbeanysuitable 

standard.Forexamplethepre-determinedbiomarkeramountmeasurement(s)canbe 

obtainedfromthesameoradifferenthumanforwhomapatientselectionisbeingassessed.  

Insomeembodimentsthepre-determinedbiomarkeramountmeasurement(s)canbe 

obtainedfromapreviousassessmentofthesamepatient.Insuchamannertheprogressof 

theselectionofthepatientcanbemonitoredovertime.Inadditionthecontrolcanbe 
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obtainedfromanassessmentofanotherhumanormultiplehumans, e.g.,selectedgroupsof 
S 

humansifthesubjectisahuman.Insuchamannertheextentoftheselectionofthe 

humanforwhomselectionisbeingassessedcanbecomparedtosuitableotherhumans, 

e.g.,otherhumanswhoareinasimilarsituationtothehumanofinterestsuchasthose 

sufferingfromsimilarorthesamecondition(s)and/orofthesameethnicgroup.  

Insomeembodimentsofthepresentdisclosurethechangeofbiomarkeramount 

measurement(s)fromthepre-determinedlevelisabout0.1,0.20.3,0.4,0.5,0.6,0.7,0.8 

0.9,1.0,1.5,2.0,2.5,3.0,3.5,4.0,4.5,or5.0foldorgreateroranyrangeinbetween 

inclusive.Suchcutoffvaluesapplyequallywhenthemeasurementisbasedonrelative 

changessuchasbasedontheratioofpre-treatmentbiomarkermeasurementascompared 

topost-treatmentbiomarkermeasurement.  

Cancer 

Cancertumororhyperproliferativedisorderrefertothepresenceofcells 

possessingcharacteristicstypicalofcancer-causingcellssuchasuncontrolledproliferation 

immortalitymetastaticpotentialrapidgrowthandproliferationrateandcertain 

characteristicmorphologicalfeatures.Cancercellsareoftenintheformofatumorbut 

suchcellsmayexistalonewithinananimalormaybeanon-tumorigeniccancercellsuch 

asaleukemiacell.CancersincludebutarenotlimitedtoBcellcancere.g.,multiple 

myelomaWaldenstrdmsmacroglobulinemiatheheavychaindiseasessuchasfor 

examplealphachaindiseasegammachaindiseaseandmuchaindiseasebenign 

amyloidosismelanomasbreastcancerlung 
cancerbronchuscancercolorectalcancerprostatecancerpancreaticcancerstomach 

cancerovanancancerunnarybladdercancerbrainorcentralnervoussystemcancer, 

peripheralnervoussystemcanceresophagealcancercervicalcanceruterineor 

endometrialcancercanceroftheoralcavityorpharynxlivercancerkidneycancer 

testicularcancerbiliarytractcancersmallbowelorappendixcancersalivarygland 

cancerthyroidglandcanceradrenalglandcancerosteosarcomachondrosarcomacancer 

ofhematologictissuesandthelike.Othernon-limitingexamplesoftypesofcancers 

applicabletothemethodsencompassedbythepresentinventionincludehumansarcomas 

andcarcinomase.g., fibrosarcomamyxosarcoma, liposarcomachondrosarcoma 

osteogenicsarcomachordomaangiosarcomaendotheliosarcomalymphangiosarcoma, 

lymphangioendotheliosarcomasynoviomamesotheliomaEwing'stumor, 
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1eiomyosarcomarhabdomyosarcomacoloncarcinomacolorectalcancerpancreatic 

cancerbreastcancerovariancancerprostatecancersquamouscellcarcinomabasalcell 

carcinomaadenocarcinomasweatglandcarcinomasebaceousglandcarcinomapapillary 

carcinomapapillanyadenocarcinomascystadenocarcinomamedullarycarcinoma, 

bronchogeniccarcinomarenalcellcarcinomahepatomabileductcarcinomalivercancer 

choriocarcinomaseminomaembryonalcarcinomaWilms'tumorcervicalcancerbone 

cancerbraintumortesticularcancerlungcarcinomasmallcelllungcarcinoma(SCLC), 

bladdercarcinomaepithelialcarcinomagliomaastrocytomamedulloblastoma, 

craniopharyngiomaependymomapinealomahemangioblastomaacousticneuroma, 

oligodendrogliomameningiomaneuroblastomaretinoblastomaleukemiase.g., acute 

lymphocyticleukemiaandacutemyelocyticleukemia(myeloblasticpromyelocytic 

myelomonocyticmonocyticanderytliroleukemia);chronic1eukemia(chronicmyelocytic 

(granulocytic)leukemiaandchroniclymphocyticleukemia);andpolycythemiavera 

lymphoma(Hodgkin'sdiseaseandnon-Hodgkin'sdisease),multiplemyeloma, 

Waldenstromsmacroglobulinemiaandheavychaindisease.Insomeembodiments 

cancersareepithlelialinnatureandincludebutarenotlimitedtobladdercancerbreast 

cancercervicalcancercoloncancergynecologiccancersrenalcancerlaryngealcancer 

lungcanceroralcancerheadandneckcancerovariancancerpancreaticcancerprostate 

cancerorskincancer.Inotherembodimentsthecancerisbreastcancerprostatecancer 

lungcancerorcoloncancer.Instillotherembodimentstheepithelialcancerisnon-small

celllungcancernonpapillaryrenalcellcarcinomacervicalcarcinomaovariancarcinoma 

characterizedinvariousotherwaysincludingbutnotlimitedtoserousendometrioid 

mucinousclearcellBrennerorundifferentiated.  

Thecompositionsandmethodsofthepresentinventionmaybeusedtodetect 

ovariancancersmallcelllungcancer(SCLC),ormelanoma.  

Cancer therapy 

Thetherapeuticagentsofthepresentinventioncanbeusedaloneorcanbe 

administeredincombinationtherapywithe.g.,chemotherapeuticagentshormones 

antiangiogensradiolabelledcompoundsorwithsurgerycryotherapyimmunotherapy, 

cancervaccineimmunecellengineering(e.g.,CAR-T),and/orradiotherapy.The 

precedingtreatmentmethodscanbeadministeredinconjunctionwithotherformsof 
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conventionaltherapy(e.g.,standard-of-caretreatmentsforcancerwell-knowntotheskilled 

artisan),eitherconsecutivelywithpre-orpost-conventionaltherapy.Forexampleagents 

ofthepresentinventioncanbeadministeredwithatherapeuticallyeffectivedoseof 

chemotherapeuticagent.Inotherembodimentsagentsofthepresentinventionare 

administeredinconjunctionwithchemotherapytoenhancetheactivityandefficacyofthe 

chemotherapeuticagent.ThePhysicians'DeskReference(PDR)disclosesdosagesof 

chemotherapeuticagentsthathavebeenusedinthetreatmentofvariouscancers.The 

dosingregimenanddosagesoftheseaforementionedchemotherapeuticdrugsthatare 

therapeuticallyeffectivewilldependontheparticularcancerbeingtreatedtheextentofthe 

diseaseandotherfactorsfamiliartothephysicianofskillintheartandcanbedetermined 

bythephysician.  

Immunotherapyisatargetedtherapythatmaycompriseforexampletheuseof 

cancervaccinesand/orsensitizedantigenpresentingcells.Forexampleanoncolyticvirus 

isavirusthatisabletoinfectandlysecancercellswhileleavingnormalcellsunharmed 

makingthempotentiallyusefulincancertherapy.Replicationofoncolyticvirusesboth 

facilitatestumorcelldestructionandalsoproducesdoseamplificationatthetumorsite.  

Theymayalsoactasvectorsforanticancergenesallowingthemtobespecifically 

deliveredtothetumorsite.Theimmunotherapycaninvolvepassiveimmunityforshod

termprotectionofahostachievedbytheadministrationofpre-formedantibodydirected 

againstacancerantigenordiseaseantigen(e.g., administrationofamonoclonalantibody, 

optionallylinkedtoachemotherapeuticagentortoxintoatumorantigen).Forexample, 

alsofocusonusingthecytotoxiclymphocyte-recognizedepitopesofcancercelllines.  

AlternativelyantisensepolynucleotidesribozymesRNAinterferencemoleculestriple 

helixpolynucleotidesandthelikecanbeusedtoselectivelymodulatebiomoleculesthat 

arelinkedtotheinitiationprogressionand/orpathologyofatumororcancer.  

Immunotherapyalsoencompassesimmunecheckpointmodulators.Immune 

checkpointsareagroupofmoleculesonthecellsurfaceofCD4+and/orCDS+Tcellsthat 

fine-tuneimmuneresponsesbydown-modulatingorinhibitingananti-tumorimmune 

response.Immunecheckpointproteinsarewell-knownintheadandincludewithout 

limitationCTLA-4,PD-iVISTAB7-H2,B7-H3,PD-LiB7-H4,B7-H6,2B4,ICOS, 

HVEMPD-L2,CDi6Ogp49BPIER-BKillfamilyreceptorsTIM-iTIM-3,TIIM-4, 

LAG-3,BTLASlIRPalpha(CD47),CD4S,2B4(CD244),B7.1,B7.2,ILT-2,ILT-4 
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TIGITHHLA2,TMJDG2,KJR3DL3,andA2aR(seeforexampleWO2012/177624).  

Inhibitionofoneormoreimmunecheckpointinhibitorscanblockorotherwiseneutralize 

inhibitorysignalingtotherebyupregulateanimmuneresponseinordertomore 

efficaciouslytreatcancer.Insomeembodimentsthecancervaccineisadministeredin 

combinationwithoneormoreinhibitorsofimmunecheckpoints(immunecheckpoint 

inhibitiontherapy),suchasPD1,PD-Liand/orCD47inhibitors.  

Adoptivecell-basedimmunotherapiescanbecombinedwiththetherapiesofthe 

presentinvention.Well-knownadoptivecell-basedimmunotherapeuticmodalities, 

includingwithoutlimitationirradiatedautologousorallogeneictumorcellstumorlysates 

orapoptotictumorcellsantigen-presentingcell-basedimmunotherapydendriticcell-based 

immunotherapyadoptiveTcelltransferadoptiveCARTcelltherapyautologousimmune 

enhancementtherapy(MET),cancervaccinesand/orantigenpresentingcells.Suchcell

basedimmunotherapiescanbefurthermodifiedtoexpressoneormoregeneproductsto 

furthermodulateimmuneresponsessuchasexpressingcytokineslikeGM-CSFand/orto 

expresstumor-associatedantigen(TAA)antigenssuchasMage-1,gp-100,andthelike.  

Thetermchimericantigenreceptoror"CAR"referstoengineeredTcell 

receptors(TCR)havingadesiredantigenspecificity.Tlymphocytesrecognizespecific 

antigensthroughinteractionoftheTcellreceptor(TCR)withshortpeptidespresentedby 

majorhistocompatibilitycomplex(MHC)classIorIImolecules.Forinitialactivationand 

clonalexpansionnaiveTcellsaredependentonprofessionalantigen-presentingcells 

(APCs)thatprovideadditionalco-stimulatorysignals.TCRactivationintheabsenceofco

differentapproachesforthederivationofcytotoxiceffectorcellswithgraftedrecognition 

specificityhavebeendeveloped.CARshavebeenconstructedthatconsistofbinding 

domainsderivedfromnaturalligandsorantibodiesspecificforcell-surfacecomponentsof 

theTCR-associatedCD3complex.Uponantigenbindingsuchchimericantigenreceptors 

linktoendogenoussignalingpathwaysintheeffectorcellandgenerateactivatingsignals 

similartothoseinitiatedbytheTCRcomplex.Sincethefirstreportsonchimericantigen 

receptorsthisconcepthassteadilybeenrefinedandthemoleculardesignofchimeric 

receptorshasbeenoptimizedandroutinelyuseanynumberofwell-knownbinding 
S 

domainssuchasscFVandanotherproteinbindingfragmentsdescribedherein.  

InotherembodimentsS comprisesnon-cell-basedimmunotherapies.  

Insomeembodimentscompositionscomprisingantigenswithorwithoutvaccine
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enhancingadjuvantsareused.Suchcompositionsexistinmanywell-knownformssuchas 

peptidecompositionsoncolyticvirusesrecombinantantigencomprisingfusionproteins 

andthelike.InsomeembodimentsimmunomodulatorycytokinessuchasinterferonsG

CSFimiquimodTNFalphaandthelikeaswellasmodulatorsthereof(e.g., blocking 

antibodiesormorepotentorlongerlastingforms)areused.Insomeembodiments, 

immunomodulatoryinterleukinssuchasJL-2,JL-6,JL-7,IEL-12,IEL-17,IEL-23,andthe 

likeaswellasmodulatorsthereof(e.g., blockingantibodiesormorepotentorlonger 

lastingforms)areused.Insomeembodimentsimmunomodulatorychemokinessuchas 

CCL3,CCL26,andCXCL7,andthelikeaswellasmodulatorsthereof(e.g.,blocking 

antibodiesormorepotentorlongerlastingforms)areused.Insomeembodiments, 

immunomodulatorymoleculestargetingimmunosuppressionsuchasSTAT3signaling 

modulatorsNFkappaBsignalingmodulatorsandimmunecheckpointmodulatorsare 

used.  

Instillotherembodimentsimmunomodulatorydrugssuchasimmunocytostatic 

drugsglucocorticoidscytostaticsimmunophilinsandmodulatorsthereof(e.g., rapamycin 

acalcineurininhibitortacrolimusciclosporin(cyclosporin),pimecrolimusabetimus, 

gusperimusridaforolimuseverolimustemsirolimuszotarolimusetc. ),hydrocortisone 
(cortisol),cortisoneacetateprednisoneprednisolonemethylprednisolonedexamethasone 
betamethasonetriamcinolonebeclometasonefludrocortisoneacetatedeoxycorticosterone 

acetate(doca)aldosteroneanon-glucocorticoidsteroidapyrimidinesynthesisinhibitor, 

leflunomideteriflunomideafolicacidanalogmethotrexateanti-thymocyteglobulinanti

catechinanopioidanIIMPDHinhibitormycophenolicacidmyriocinfingolimodanNE

xBinhibitorraloxifenedrotrecoginalfadenosumabanNF-xBsignalingcascade 

inhibitordisulfiramolmesartandithiocarbamateaproteasomeinhibitorbortezomib 

MEd32ProlNPJ-0052,curcumingenisteinresveratrolparthenolidethalidomide 

1enalidomideflavopiridol, non-steroidalanti-inflammatorydrugs(NSAJDs),arsenic 

trioxidedehydroxymethylepoxyquinomycin(DHMIEQ),13C(indole-3-carbinol)/DJM(di

indolmethane)(13C/DJM),Bay11-7082,luteolincellpermeablepeptideSN-SOJKBa.

superrepressoroverexpressionNFKBdecoyoligodeoxynucleotide(ODN),oraderivative 

oranalogofanythereoareused.Inyetotherembodimentsimmunomodulatoryantibodies 

orproteinareused.ForexampleantibodiesthatbindtoCD4OToll-likereceptor(TLR), 

0X40,GJTRCD27,orto4-1BBT-cellbispecificantibodiesananti-JL-2receptor 
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antibodyananti-CD3antibodyOKT3(muromonab),otelixizumabteplizumab, 

visilizumabananti-CD4antibodyclenoliximabkeliximabzanolimumabananti-CD11a 

antibodyefalizumabananti-CD18antibodyerlizumabrovelizumabananti-CD2O 

antibodyafutuzumabocrelizumabofatumumabpascolizumabrituximabananti-CD23 

antibodylumiliximabananti-CD4Oantibodyteneliximabtoralizumabananti-CD4OL 

antibodyruplizumabananti-CD62Lantibodyaselizumabananti-CDSOantibody, 

galiximabananti-CD147antibodygavilimomabaB-Lymphocytestimulator(BLyS) 

inhibitingantibodybelimumabanCTLA4-Jgfusionproteinabataceptbelataceptananti
CTLA4antibodyipilimumabtremelimumaban S 

anti-eotaxin1antibodybertilimumaban 
S 

anti-a4-integrinantibodynatalizumabananti-JL-6Rantibodytocilizumabananti-LFA-1 

antibodyodulimomabananti-CD2Santibodybasiliximabdaclizumabinolimomaban 

anti-CD5antibodyzolimomab, ananti-CD2antibodysiplizumab, nerelimomab, 

faralimomabatlizumab, atorolimumabcedelizumab, dorlimomabaritoxdorlixizumab, 

fontolizumab, gantenerumab, gomiliximab,1ebrilizumab, maslimomab, morolimumab 

pexelizumabreslizumab, rovelizumab, talizumab, telimomabaritoxvapaliximab 

vepalimomabafliberceptalefaceptrilonaceptanIL-1receptorantagonistanakinraan 

anti-IL-5antibodymepolizumaban1gBinhibitoromalizumabtalizumaban1L12 

inhibitoran1L23inhibitorustekinumabandthelike.  

NutritionalsupplementsthatenhanceimmuneresponsessuchasvitaminAvitamin 

BvitaminCandthelikearewell-knownintheart(seeforexampleU.S.Pat.Nos.  

described S 

Similarlyvariousagentsoracombinationthereofcanbeusedtotreatacancer.For 

examplechemotherapyradiationepigeneticmodifiers(e 5 g., histonedeacetylase(HDAC) 

modifiersmethylationmodifiersphosphorylationmodifiersandthelike),targeted 

therapyandthelikearewell-knownintheart.  

Insomeembodimentschemotherapyisused.Chemotherapyincludesthe 

administrationofachemotherapeuticagent.Suchachemotherapeuticagentmaybebutis 

notlimitedtothoseselectedfromamongthefollowinggroupsofcompounds:platinum 

compoundscytotoxicantibioticsantimetabolitesanti-mitoticagentsalkylatingagents, 

arseniccompoundsDNAtopoisomeraseinhibitorstaxanesnucleosideanaloguesplant 

alkaloidsandtoxinwandsyntheticderivativesthereofExemplarycompoundsincludebut 

arenotlimitedtoalkylatingagents:cisplatintreosulfanandtrofosfamide;plantalkaloids: 
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vinbiastinepaclitaxeldocetaxol;DNAtopoisomeraseinhibitors:teniposidecrisnatoland 

mitomycinanti-folates:methotrexatemycophenolicacidand , pyrimidine 

analogs:S-fluorouracildoxifluridineandcytosinearabinosi , purineanalogs: 

mercaptopurineandthioguanineDNAantimetabolites:2'-deoxy-5-fluorouridine, 

aphidicolinglycinateandpyrazoloimidazole;andantimitoticagents:halichondrin 

colchicineandrhizoxin.Compositionscomprisingoneormorechemotherapeuticagents 

(e.g., FLAGCHOP)mayalsobeused.FLAGcomprisesfludarabinecytosinearabinoside 

(Ara-C)andG-CSF.CHOPcomprisescyclophosphamidevincristinedoxonibicinand 

prednisone.InanotherembodimentsPARP(e.g., PARP-1and/orPARP-2)inhibitorsare 

usedandsuchinhibitorsarewell-knownintheart(e.g.,OlaparibABT-888,BSJ-201, 

BGP-15(N-GeneResearchLaboratoriesInc.);1NO-iooi(InotekPharmaceuticalsInc.); 

PJ34(SorianoetaL,2001;PacheretaL,2002b);3-aminobenzamide(Trevigen);4-amino
(Trevigen);6(SH)-phenanthridinone(Trevigen);benzamide(U.S. Pat.  

,8-naphthalimide 

Re.36,397);andNU1025(Bowmanetat).Themechanismofactionisgenerallyrelated 

totheabilityofPARPinhibitorstobindPARPanddecreaseitsactivity.PARPcatalyzes 

theconversionof.beta.-nicotinamideadeninedinucleotide(NAD+)intonicotinamideand 

poly-ADP-ribose(PAR).Bothpoly(ADP-ribose)andPAR]?havebeenlinkedto 

regulationoftranscriptioncellproliferationgenomicstabilityandcarcinogenesis 

(BouchardV.J.et.al.ExperimentalHematologyVolume31,Number6,June2003,pp.  

446-454(9);HercegZ~WangZ.-Q.MutationResearch/FundamentalandMolecular 

MechanismsofMutagenesisVolume477,Number1,2Jun.2001,pp.97-110(14)).  

strandbreaks(SSBs)(deMurciaJ.etat1997.ProcNatlAcadSciUSA94:7303-7307 

SchreiberVDantzerFAmeJCdeMurciaG(2006)NatRevMolCellBiol7:517-52& 

WangZQetat(1997)GenesDev11:2347-2358).KnockoutofSSBrepairbyinhibition 

ofPARP1functioninducesDNAdouble-strandbreaks(DSBs)thatcantriggersynthetic 

lethalityincancercellswithdefectivehomology-directedDSBrepair(BryantHBaat 

(2005)Nature434:913-917~FarmerHetat(2005)Nature434:917-921).Theforegoing 

examplesofchemotherapeuticagentsareillustrativeandarenotintendedtobelimiting.  

Inotherembodimentsradiationtherapyisused.Theradiationusedinradiation 

therapycanbeionizingradiation.RadiationtherapycanalsobegammaraysX-raysor 

protonbeams.Examplesofradiationtherapyincludebutarenotlimitedtoexternal-beam 

radiationtherapyinterstitialimplantationofradioisotopes(I-125,palladiumiridium), 
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radioisotopessuchasstrontium-89,thoracicradiationtherapyintraperitonealP-32 

radiationtherapyand/ortotalabdominalandpelvicradiationtherapy.Forageneral 

overviewofradiationtherapyseeHellmanChapter16:PrinciplesofCancerManagement: 

RadiationTherapy,6thedition2001,DeVitaet 6, 

aledsJ.B.LippencottCompany, 
Philadelphia.Theradiationtherapycanbeadministeredasexternalbeamradiationor 

teletherapywhereintheradiationisdirectedfromaremotesource.Theradiationtreatment 

canalsobeadministeredasinternaltherapyorbrachytherapywhereinaradioactivesource 

isplacedinsidethebodyclosetocancercellsoratumormass.Alsoencompassedistheuse 

ofphotodynamictherapycomprisingtheadministrationofphotosensitizerssuchas 

hematoporphyrinanditsderivativesVertoporfin(BPD-MA),phthalocyanine, 

photosensitizerPc4,demethoxy-hypocrellinKand2BA-2-DMHA.  

Inotherembodimentshormonetherapyisused.Hormonaltherapeutictreatments 

cancompnseforexamplehormonalagonistshormonalantagonists(e.g.,flutamide, 

bicalutamidetamoxifenraloxifene,1euprolideacetate(LUPRON),LH-RHantagonists), 

inhibitorsofhormonebiosynthesisandprocessingandsteroids(e.g., dexamethasone, 

retinoidsdeltoidsbetamethasonecordsolcordsoneprednisonedehydrotestosterone 

glucocorticoidsmineralocorticoidsestrogentestosteroneprogestins),vitaminA 

derivatives(e.g., all-transretinoicacid(ATRA));vitaminD3analogs;antigestagens(e.g., 

mifepristoneonapristone),orantiandrogens(e.g., cyproteroneacetate).  

Inotherembodimentsphotodynamictherapy(alsocalledPDTphotoradiation 

therapyphototherapyorphotochemotherapy)isusedforthetreatmentofsometypesof 

cankillone-celledorganismswhentheorganismsareexposedtoaparticulartypeoflight.  

Inyetotherembodimentslasertherapyisusedtoharnesshigh-intensitylightto 

destroycancercells.Thistechniqueisoftenusedtorelievesymptomsofcancersuchas 

bleedingorobstructionespeciallywhenthecancercannotbecuredbyothertreatments.It 

mayalsobeusedtotreatcancerbyshrinkingordestroyingtumors.  

Clinical Efficacy IResponse to a Therapy 

Clinicalefficacycanbemeasuredbyanymethodknownintheart.Forexample, 

theresponsetoatherapyrelatestoanyresponseofthecancere.g.,atumortothetherapy, 

preferablytoachangeintumormassand/orvolumeafterinitiationofneoadjuvantor 

adjuvantchemotherapy.Tumorresponsemaybeassessedinaneoadjuvantoradjuvant 
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situationwherethesizeofatumoraftersystemicinterventioncanbecomparedtotheinitial 

sizeanddimensionsasmeasuredbyCTPETmammogramultrasoundorpalpationand 

thecellularityofatumorcanbeestimatedhistologicallyandcomparedtothecellularityof 

atumorbiopsytakenbeforeinitiationoftreatment.Responsemayalsobeassessedby 

calipermeasurementorpathologicalexaminationofthetumorafterbiopsyorsurgical 

resection.Responsemayberecordedinaquantitativefashionlikepercentagechangein 

tumorvolumeorcellularityorusingasemi-quantitativescoringsystemsuchasresidual 

cancerburden(Symmansetal., J.C/in.Oncol.(2007)25:4414-4422)orMiller-Paynescore 

(OgstonetaiX, (2003)Breast(EdinburghScotland)12:320-327)inaqualitativefashion 

likepathologicalcompleteresponse(pCR),"clinicalcompleteremission"(cCR), 

clinicalpartialremission"(cPR),"clinicalstabledisease' (cSD),"clinicalprogressive 

disease"(cPD)orotherqualitativecriteria.Assessmentoftumorresponsemaybe 

performedearlyaftertheonsetofneoadjuvantoradjuvanttherapye.g., afterafewhours, 

daysweeksorpreferablyafterafewmonths.Atypicalendpointforresponseassessment 

isuponterminationofneoadjuvantchemotherapyoruponsurgicalremovalofresidual 

tumorcellsand/orthetumorbed.  

Insomeembodimentsclinicalefficacyofthetherapeutictreatmentsdescribed 

hereinmaybedeterminedbymeasuringtheclinicalbenefitrate(CBR).Theclinical 

benefitrateismeasuredbydeterminingthesumofthepercentageofpatientswhoarein 

completeremission(CR),thenumberofpatientswhoareinpartialremission(PR)andthe 

numberofpatientshavingstabledisease(SD)atatimepointatleast6monthsoutfromthe 

someembodimentstheCBRforaparticularanti-immunecheckpointtherapeuticregimen 

isatleast250o,300o,3 5 0 o4 0 0 o,4 5 ~ oSOOoSSOo,6 0 0 o,6 5 0 o,7 0 0 o,7 5 0 o,80%,850oor 

more.  

Additionalcriteriaforevaluatingtheresponsetoacancertherapyarerelatedto 

survival,"whichincludesallofthefollowing:survivaluntilmortalityalsoknownas 

overallsurvival(whereinsaidmortalitymaybeeitherirrespectiveofcauseortumor 

related);"recurrence-freesurvival"(whereinthetermrecurrenceshallincludeboth 

localizedanddistantrecurrence);metastasisfreesurvival;diseasefreesurvival(wherein 

thetermdiseaseshallincludecanceranddiseasesassociatedtherewith).Thelengthofsaid 

survivalmaybecalculatedbyreferencetoadefinedstartpoint(e.g., timeofdiagnosisor 

startoftreatment)andendpoint(e.g., deathrecurrenceormetastasis).Inadditioncriteria 

-114

endoftherapy.TheshorthandforthisformulaisCBRCR+PR+SDover6months.In



WO20221076364 PCT/IJS2021/053503 

forefficacyoftreatmentcanbeexpandedtoincludeprobabilityofsurvivalprobabilityof 

metastasiswithinagiventimeperiodandprobabilityoftumorrecurrence.  

Forexampleinordertodetermineappropriatethresholdvaluesaparticularanti

cancertherapeuticregimencanbeadministeredtoapopulationofsubjectsandtheoutcome 

canbecorrelatedtobiomarkermeasurementsthatweredeterminedpriortoadministration 

ofanycancertherapy.Theoutcomemeasurementmaybepathologicresponsetotherapy 

givenintheneoadjuvantsetting.Alternativelyoutcomemeasuressuchasoverallsurvival 

anddisease-freesurvivalcanbemonitoredoveraperiodoftimeforsubjectsfollowingthe 

cancertherapyforwhombiomarkermeasurementvaluesareknown.Incertain 
S 

embodimentsthesamedosesofanti-canceragentsareadministeredtoeachsubject.In 

relatedembodimentsthedosesadministeredarestandarddosesknownintheartforanti

canceragents.Theperiodoftimeforwhichsubjectsaremonitoredcanvary.Forexample 

subjectsmaybemonitoredforatleast2,4,6,8,10,12,14,16,18,20,25,30,35,40,45 

50,55,or60months.Biomarkermeasurementthresholdvaluesthatcorrelatetooutcome 

ofacancertherapycanbedeterminedusingmethodssuchasthosedescribedinthe 

Examplessection.  

Kits 

Thepresentinventionalsoencompasseskitsfordetectingthepresenceorthelevel 

ofagangliosideinabiologicalsample.Forexamplethekitcancomprisealabeled 

determiningtheamountofthegangliosideinthesample;andmeansforcomparingthe 

amountofthegangliosideinthesamplewithastandard.Thecompoundoragentcanbe 

packagedinasuitablecontainer.Forexampleinsomeembodimentsthepresentinvention 

provideskitscomprisingatleastoneantibodyoranantigen-bindingfragmentthereof, 

described S Kitscontainingantibodiesorantigen-bindingfragmentsthereofofthe 

inventionfinduseindetectingagangliosidee.g.,indiagnosticorprognosticassays.Kits 

ofthepresentinventioncancontainanantibodyoranantigen-bindingfragmentthereof, 

coupledtoasolidsupporte.g., atissuecultureplateorbeads(e.g., sepharosebeads).  

Akitcanincludeadditionalcomponentstofacilitatetheparticularapplicationfor 

whichthekitisdesigned.Forexamplekitscanbeprovidedwhichcontainantibodiesfor 
4 9 

, .g.inanELlSAora detectionandquantificationofagangliosideinvitroorexvivoe 

Westernblot.Additionalexemplaryagentsthatkitscancontainincludemeansof 
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detectingthelabel(e.g., enzymesubstratesforenzymaticlabelsfiltersetstodetect 

fluorescentlabelsappropriatesecondarylabelssuchasasheep S etc.)and 

reagentsnecessaryforcontrols(e.g., controlbiologicalsamplesoragangliosidestandards).  

Akitmayadditionallyincludebuffersandotherreagentsrecognizedforuseinamethodof 

thedisclosedinvention.Non-limitingexamplesincludeagentstoreducenon-specific 

bindingsuchasacarrierproteinoradetergent.Akitofthepresentinventioncanalso 

includeinstructionalmaterialsdisclosingordescribingtheuseofthekitoranantibodyof 

thediscloseddisclosureinamethodofthediscloseddisclosureasprovidedherein.  

Thisinventionisfurtherillustratedbythefollowingexampleswhichshouldnotbe 

construedaslimiting.Thecontentsofallreferencespatentsandpublishedpatent 

applicationscitedthroughoutthisapplicationaswellastheFiguresareincorporated 

hereinbyreference.  

EXAMPLES 

Example 1: Materials and methods 

Mice 

TheanimalprotocolusedwasreviewedandapprovedbytheLadyDavisInstitute 

AnimalCareCommitteeandanimalexperimentswereperformedaccordingtothe 

guidelinesoftheCanadianCouncilonAnimalCare.Healthywild-typefemaleC57/B16 

mice(10-12weeksofage,19-20g)werepurchasedfromHarlan(LachineQuebec, 

Canada)andusedtoimmunizewithPAMAM-GD2andPAMAM-GD3togenerate 

foodandwateradlibitum.  

immunization 

PAMAM-GD2andPAMAM-GD3wereeachinjectedtwiceintraperitoneally(50ug 

inPBS)tomiceabout5-7daysapart.Thefirstimmunizationhad o(v/v)gerbu(an 

adjuvant),whilethesecondimmunizationhadnoadjuvant.Splenocyteswereharvested 

fromtheimmunizedmiceandfusedwithmyelomalinestogeneratehybridomas(Haskard 

andArcherJ.Immunol.Methods,74(2),361-67(1984),Roderetal.,MethodsEnzymol 

121,140-67(1986),andHuseetal.,Science,246,1275-81(1989)).Theabilityofthe 

antibodiestobindtoPAkIAM-GD2,PAJVIAM-GD3,ortonativegangliosideswas 

analyzedbyflowcytometryandELISA.  
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Immunohistochemistry(IHC) 

Paraffin-embedded4-jim-thicktissuesectionsweredeparaffinizedandwashedin 

phosphatebuffersaline(PBS).Endogenoushydrogenperoxidaseandbiotinwereblocked 

with0.30o(v/v)H202andAvidin/Biotinblockingkit(VectorLaboratoriesSP-2001), 

respectively.UnspecificbackgroundwasblockedwithBlockingreagentfollowedby 
S 

overnightincubationwithananti-GD2antibodyorananti-0D3antibody.Sectionswere 

incubatedwithanti-biotynilatedmouseJgGhorserabbitperoxidase(HIRP),followedby 

DABreaction.andcounterstainingwithHematoxylin/Bosin.Sectionswithoutprimary 

antibodywereusedasnegativecontrol.Imagesweretakingusingalightmicroscope 

scanner.  

Scoring 

TheimmunoreactivityofGD2andGD3wasreviewedandscoredusingasemi

quantitativemethodbyapathologist(Ziebartlietal,2012. Uterineleiomyosarcoma 

diffuselyexpressdisialogangliosideGD2andbindthetherapeuticimmunocytokine14.18

1L2:Implicationsforimmunotherapy)andOrsietal,2017:GD2expressioninbreast 

cancer).Theimmunostainingwasassessedinablindmannerandindependentlyfromthe 

clinicopathologicaldata.Thesampleswereclassifiedaccordingtotheirintensityinto 

differentcategories.Noimmunoreactivity(0),1+(weakstain), 2+(moderatestain),3+ 

(strongstain).Thosesampleswithscores0or1+stainwereconsiderednegativeandscores 

(0o)oftotalovariansamplesorofcancerovariansubtypes.  

ELISA 

Gangliosideswereisolatedfromequalvolumeofserumfromeachdonorusing 

organicsolventextractionmethods(seee.g.,Example10).Serum-equivalentvolumesof 

analyteswereimmobilizedinELISAplatesandassayedwithmAbsagainstGD2orGD3.  

Afterincubationwithsecondaryantibodyopticaldensity(OD)wasreadat450nm.  

Negativevaluesweresetatopticaldensity(OD)<0.15~lowpositiveGD2valuesatOD 

between0.15-0.5andhighpositive0D2valuesatOD>0.5.ControlpurifiednativeGD2 

orGD3(10ng/well)wereusedasstandardpositive 4 Wellswithnoprimarywere 
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usedasbackground.EachsamplewasassayedintriplicateandeachELISAreplicatedat 

least2-3independenttimes.  

FlowCytometry 

2x1o 5 cellsofEL4-GD2+,EL4-GD3+,andJurkatcellswereincubatedfor20mm 

onicewith2mLmouseantisera(1:50dilution)orwithpositivecontrolanti-GD2mAb(13 
nM1402wSantaCnizBiotechnology)orpositivecontrol S , 

anti-0D3mAb(13nMR24 

Abcam),followedbyFJTC-conjugatedanti-mouseIgOsecondary(1.8nMSigma).Cells 

werestudiedimmediatelyinaflowcytometer(Becton-Dickinson),anddataanalyzedusing 

CellQuestsoftware.Pre-bleedseraandnormalmouseserawereusedasnegativecontrols.  

Jurkatcells(negativeforGD2andGD3)wereusedasnegativecontrolcells.  

Patients 

Patientssamples(TMAsandliquidbiopsies)wereobtainedfromtheLDJIJHG 

biobankunderethicalapproval.Retrospectivestudyofclinicalhistorywasusedtoassesthe 

correlationbetweenTMGsandCA-125levelscancerdiseasestagesandsurvivaland 

menopausalstage.Atotalof176patientswerestudied(n 9normal;n 16borderlinen 

151ovarian).Fromthosethelevelsof0D2wereanalyzedinliquidbiopsiesbyELISAand 

comparedtoCA-125valuesinthesamepatients(n40ovarianpatients;n7borderline~ 

n33ovarian) 

for generation ofantibodies against GD2 and GD3 

Asdescribedhereinupregulationofgangliosidesareprevalentintumors.  

Table3:Matrixofcancerswithupregulatedtumormarkergangliosides 

Indication GD2 GD3 I"ucosyl- GM2 GM3 PolySia Sialyl Sialyl 
0 0 

GM1 Lewis Lewis 

_____________________ x A 

Neuroblastoma x x x x x x ________________ 
Lymphoma x x x x x ______________________ 

Leukemia x x ________________________________________ 
Melanoma x x ___________________________________________ 
Glioma x x _________ x x x _______ 
SmallCellLung x x x x 
Cancer ___________________________________________________________ 
BreastCarcinoma X X ______ x x x x x 
Ovarian Cancer x x x x x _______________________ 
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Indication GD2 GD3 Fucosyl- GM2 GM3 PolySia Sialyl Sialyl 
0 0 

GM1 Lewis Lewis 

_____________________ x A 

SoftTissue x x 

Sarcoma ___________________________________________________________ 
osteosarcoma x x __________ _______ ________________________ ________ 

Ewing sSarcoma X X __________ x ________________ 

Desmoplastic x x 

Round Cell Tumor ____________________________________________________ 

Rhabdom sarcoma X X ___________________________________________ 

Retinobiastoma x _______________________ x _______________________ 

Non-SmallCell x x x x x x 
Lung Cancer _______________________________________________________ 
Renal Cell Cancer ____________ x x x _________ x x 
WilmsTumor x x 
(Nephroblastoma) _______________________________________________________ 

S 

MedullaryThyroid x 
Cancer ___________________________________________________________ 
Prostate Cancer ______________________ x _______________________ _______ 

S 

Gastric Cancer ______________________ x _______ x x x 
Endometrial Cancer ______________________ x _______ x ______________ 
Pancreatic Cancer ______________________ x _______ x x x 
Colon Cancer ______________________ x ________________ x x 
Eso ha eal Cancer _____________________________________________ x x 

pg __________________________ 

Head andNeck ______________________________________ x x 

ThecarbohydratesofnormalgangliosidesandTMGssharecommonstructures.For 

exampleGD2andGD3differfromeachotherbyonesugarandtheubiquitously 

raiseanti-gangliosideimmunity.Itispreparedhereingangliosidemimeticsthatare 

structurallyidenticaltonativeGD2and0D3carbohydratesandwithoutthevariablelipid 

tailtoreduceheterogeneityandtheriskofcross-reactivity.Syntheticanalogsp-amino 

phenylether-GD2(AP-GD2)andp-aminophenylether-GD3(AP-GD3)weregenerated, 

wherebytheiraminegroupcanbeexploitedforconjugationtoamenablescaffolds.InAP

GD2andAP-GD3,theanomericcenteroftheglucoselinkedtothephenyletherisintheb

configurationwhichisthenativelinkagefoundbetweensugarandceramideinthenatural 

gangliosides.Thisstereochemistryiskeyforpreservingthenativestructureandcontrasts 

withsomechemistry-onlybasedsyntheticmethodsthatresultinamixtureofa-andb

configurations.Afterhigh-performanceliquidchromatographypurificationtheidentityof 

AP-GD2wasverifiedbyliquidchromatography-massspectrometryandtheconfiguration 
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wasconfirmedusingiRnuclearmagneticresonance(NMIR)spectroscopy.TheAP-0D3 

wascharacterizedsimilarly.  

UsingAP-GD2andAP-GD3glycomimeticprecursorsthelipid-freewater-soluble 

oligomericproductsweresynthesizedtoimmunizemiceforgenerationoftheantibodies.  

PurifiedAP-GD2andAP-GD3wereconvertedtothecorrespondingisothiocyanateand 

coupledtothefreeaminesofPAMAMGOdendriticcoretoprovidethecorresponding 

thioureasPAMAM-0D2andPAMAM-GD3. Afterseparationfromunreactedprecursors 

andexcessreagentsPAMAM-GD2andPAMAM-GD3werecharacterizedusing 

thin-layerchromatographyNMRspectroscopyandquantitative.Additionaldetails 

regardingthesynthesisareprovidedbelow.  

SynthesisofAP-GD2andAR-GD3 

p-Aminophenylether-b-D-lactopyranoside(AP-LacfromTorontoResearch 

Chemicals)wasusedtoenzymaticallysynthesizewatersoluble(>20mg/ml)AP-GD2and 

AP-GD3intermediatecarbohydrates.ThesynthesisofAP-GD2included215mmolofA]?

GD3(4mM),295mmolofUDP-GalNAc(5.4mM),and10.5unitsofCgtA(construct 

CJL-30),10mMMnCl2and24mMHepespH7.0inafinalvolumeof55ml.Thereaction 

mixturewasincubatedat37 0 Cfor6.5hr.Insolublematerialwasremovedbycentrifugation 

at27,000gfor15mm andtheenzymewasremovedbyultrafiltrationusinga10Tha 

membranecutoffThefiltratewasloadedonSepPakC185gcolumn(watersCorp)andthe 

productwaselutedwithwaterwhileunidentifiedcontaminantsremainedinthecolumn.  

Healthcare)usingagradientof0-0.3MNH4HCO3andbysizeexclusionchromatography 

onaSuperdexPeptide10/300GLcolumn(GEHealthcare).Themeasuredmolecular 

weightsofAP-GD2(1,218g/mol)andAP-GD3(927g/mol)correspondtoexpectedvalues.  

StructureswereverifiedbyiDand2DNMRspectroscopyandmassspectrometry(EJ-MS).  

TheAP-GD2andAP-GD3intermediateswerepurifiedto>990~puritybysize-exclusion 

chromatography(Superdex3016mmX85cmcolumnGEHealthCare)beforetheir 

applicationinthesynthesisofvaccinesbyconjugationtoadendrimerscaffold.  

Synthesis AMIM AMIM Dendrimers 

ofF 

Thiophosgene(2ml)wasaddedtoastirredsolutionofAP-GD2(2mg)in 'o 

ethanol(300ml).After3hratroomtemperaturethinlayerchromatography(ethylacetate: 

-120

TheproductwasfurtherpurifiedbyanionexchangechromatographyonHiTrapQ(GE
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methanol:water:aceticacid4:2:1:0.1v/v)showedthatasingleproducthadformed.  

Concentrationtoneardrynessgaveasolidwhichwastreatedwithwaterandfiltered.The 

filtercakewaswashedwithwaterandthecombinedfiltrateandwashingswerefreeze

driedtogiveisothiocyanatophenylGD2aswhitepowder(1.8mg,900oyield).Inaseparate 

flaskthevolatilesfromamethanolsolutionofpolyamidoamine(PAMAMGODendritech 

mc)wereevaporatedunderreducedpressureandtheresultingresiduewasdissolvedin 

dimethylformamide(DMF).IsothiocyanatophenylGD2(1. 8mg)inDMIF(110ml)was 

addeddrop-wisetoastirredDMIFsolution(100ml)ofNN-diisopropylethylamine(0.5ml) 

andPAMAMGO(2mlof85.4mg/mi).Thereactionwasstirredatroomtemperaturefor 

20huntilnostartingmaterialwasdetectedbyTLC.Themixturewasdilutedwithwater 

anddialyzedagainstwater(MWcutoff2ThaSpectrumLaboratoriesInc.).Theresulting 

solutionwasfreeze-driedtogive1.34mg(800oyield)ofPAMAM-GD2productaswhite 
S 

powderthatwasfurthercharactenzedbyiDand2DNMRspectroscopy.ThePAMAM

GD3wassynthesizedfromAP-GD3precursorandPAMAJVIusingasimilarprocess.  

SynthesesofPAMAM-GD2andPAMAM-GD3werereproducedeachatleastthreetimes, 

yieldingidenticalproductsasdeterminedbyTLCandNMR.  

TheproductsareheterogeneousmixturesofdifferentamountsofGD2moieties 

conjugatedontoPAMAMrangingfrom0-4andincludingafullyconjugatedtetramer(e.g.  

seethearomaticregion(6ppmandabove)ofthe1HNMIR).Thusfurtherinvestigationof 

thecomponentsoftheproductswasundertaken.TheHPLCofPAMAM-GD2showedtwo 

majorpeakswhichwereisolated(peak1andpeak2)andsubjectedtoNMRanalysis.Peak 

doesnotcontainGD2epitopes.Peak2isamixturePAMAM-0D2withallitscomponents, 

andcontainsGD2epitopesincludingatetramer.Quantificationoftheamountofantigen 

(AP-0D2)inPAMAM-0D2wasdonebyusingaselectiveanti-GD2mAb(clone14G2a 

SantaCruzBiotechnology).Theamount(w/w)ofGD2-reactiveepitopeswerequantifiedin 

eachofthedifferentcomponentsofPAMAM-GD2mixtures.Thelossofsialicacidand 

GalNAcresidueinpeak1resultsinnodetectionof0D2epitopes.Allotherfractions 

isolatedfromPAMAM-GD2mixturesbindto14G2a(SantaCnizBiotechnology), 

suggestingthatthosefractionshaveGD2content.Quantificationfromdose-response 

curvesindicatesthat49+120o(w/w)isAP-GD2contentinthePAMAM-GD2mixture.  

Example 3: Design and Synthesis ofthe Modified Versions of Gangliosides 
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1isaPAMAM-lactosetetramerhavinglosttheGalNAcandsialicacidresiduesandwhich
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Exemplaryspeciesofmodifiedgangliosidesweremadebycouplingaheteroaryl 
(e.g., S 

tnazine)withvariousformsofGD2orGD3(e.g.,amino-phenylGDamino-propyl 

GDaminoethylGDaminobutylGDetc.).Detailedmethodsofsynthesisareprovided 

below.  

SynthesisofTriazine-GD2conjugate(Tria-tri-GD2) 

2-Amino-4,6-dichloro-1,3,5-triazine(1mg,0.007mmol)wasdissolvedin1mLof 

anhydrousDMIF.Tothatsolutionwasaddedpowdered1,1-thiocarbonyldiimidazole(2.5 

mg,0.014mmol)andthereactionmixturewasstirredfor3h.Theprogressofthereaction 

wasmonitoredbyHPLC(elutinggradientsolventsystemusedwas0to1000oacetonitrile 

inwater).Thepeakwithretentiontime3.54mm (2-Amino-4,6-dichloro-1,3,5-triazine 

startingmaterialandlimitingreactant)disappearedandanewpeakwithretentiontimeat 

2.29mmwasgenerated.Thepeakattheretentiontimeof2.29mmwasisolatedandwas 

lyophilized.Theproductwasusedforthenextstepwithoutanyfurtherpurificationor 

characterization.  

Totheproduct(0.1mg,0.533jtmol)inlmLDMFwasaddedaminophenylGD2 

(3.2umol,4mg)and204of1NNaOHwasaddedinthereactionmixture.Thereaction 

mixturewasthenstirredfor12handtheprogressofthereactionwasmonitoredbyHPLC 

usingthesamegradientsolventsystem(0to1000oacetonitrileinwater).Thepeakat2.29 

mm disappearedandanewmajorpeakat1.89mm appeared.  

SynthesisofTriazine-GD3conjugate(Tria-tri-GD3) 

2-Amino-4,6-dichloro-1,3,5-triazine(1mg,0.007mmol)wasdissolvedin1mLof 

anhydrousDM11".Tothatsolutionwasaddedpowdered1,1-thiocarbonyldiimidazole(2.5 

mg,0.014mmol)andthereactionmixturewasstirredfor3h.Theprogressofthereaction 

wasmonitoredbyHPLC(elutinggradientsolventsystemusedwas0to1000oacetonitrile 

inwater).Thepeakwithretentiontime3.54mm (2-Amino-4,6-dichloro-1,3,5-triazine 

startingmaterialandlimitingreactant)disappearedandanewpeakwithretentiontimeat 

2.29mmwasgenerated.Thepeakattheretentiontimeof2.29mmwasisolatedandwas 

lyophilized.Theproductwasusedforthenextstepwithoutanyfurtherpurificationor 

characterization.  
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Thispeakwasisolatedlyophilizedandusedforactivityassays(seeELISA).
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Totheproduct(0.1mg,0.533umol)inlmLDMFwasaddedaminophenylGD3 

(3.2~tmo1,3.2mg)and204of1NNaOHwasaddedinthereactionmixture.The 

reactionmixturewasthenstirredfor12handtheprogressofthereactionwasmonitoredby 

HPLCusingthesamegradientsolventsystem(0to1000oacetonitrileinwater).Thepeakat 
2.29mm disappearedandanew S 

majorpeakat2.34mm appeared.  

Thispeakwasisolatedlyophilizedandusedforactivityassays(seeELISA).  

SynthesisofanalogsofTriazine-GD2withx2stoichiometry(Tria-di-GD2) 

2-Amino-4,6-dichloro-1,3,5-triazine(1mg,0.007mmol)wasdissolvedinlmLof 

anhydrousDM1'.10mgofsolidsodiumcarbonatewasaddedtoit.Tothatsolutionwas 

addedpowderedBoc-anhydride(3mg,0.014mmol)andthereactionmixturewasstirred 

for12h.TheprogressofthereactionwasmonitoredbyHPLC(elutinggradientsolvent 

systemusedwas0to oacetonitrileinwater).Thepeakwithretentiontime3.54mm 
S 

(2-Amino-4,6-dichloro-1,3,5-tnazinestartingmaterialandlimitingreactant)disappeared 

andanewpeakwasgenerated.Thepeakwasisolatedandlyophilized.Theproductwas 

usedforthenextstepwithoutanyfurtherpurificationorcharacterization.  

Totheproduct(0.1mg)inlmLDMFwasaddedaminophenyl-GD2(3.2umol,4 

mg)and204of1NNaOHwasaddedinthereactionmixture.Thereactionmixturewas 

thenstirredfor12handtheprogressofthereactionwasmonitoredbyHPLCusingthe 

samegradientsolventsystem(0to1000oacetonitrileinwater).Thepeakat2.29mm 

disappearedandanewmajorpeakat1.89mm appeared.  

deprotectedsitecanbederivatizedwithfluorochromes(e.g.FJTCorCy7)ortagssuchas 

biotinusingcommerciallyavailablereagents.  

SynthesisofTriazine-di-GD3 

2-Amino-4,6-dichloro-1,3,5-triazine(1mg,0.007mmol)wasdissolvedinlmLof 

anhydrousDM11".Tothatsolutionwasaddedpowdered1,1-thiocarbonyldiimidazole(2.5 

mg,0.014mmol)andthereactionmixturewasstirredfor3h.Theprogressofthereaction 

wasmonitoredbyHPLC(elutinggradientsolventsystemusedwas0to1000oacetonitrile 

inwater).Thepeakwithretentiontime3.54mm (2-Amino-4,6-dichloro-1,3,5-triazine 

startingmaterialandlimitingreactant)disappearedandanewpeakwithretentiontimeat 

2.29mmwasgenerated.Thepeakattheretentiontimeof2.29mmwasisolatedandwas 
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RemovaloftheBOCprotectinggroupisoptionalandifthegroupisremovedthe
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lyophulized.Theproductwasusedforthenextstepwithoutanyfurtherpurificationor 

characterization.  

Totheproduct(0.1mgO.S33umol)inlmLDMFwasaddedaminophenylGD3 

(3.2umol,3.2mg)and2OuLofiNNaOHwasaddedinthereactionmixture.Thereaction 

mixturewasthenstirredfor12handtheprogressofthereactionwasmonitoredbyHPLC 

usingthesamegradientsolventsystem(0to1000oacetonitrileinwater).Thepeakat2.29 

mm disappearedandanewmajorpeakat2.34mm appeared.  

Thispeakwasisolatedandlyophilized.RemovaloftheBOCprotectinggroupis 

optionalanditthegroupisremovedthedeprotectedsitecanbederivatizedwith 

fluorochromes(e.g.FJTCorCy7)ortagssuchasbiotinusingcommerciallyavailable 

reagents.  

SynthesisoJFITClabelledTriazine-di-GD2 

Totheboc-protected Tnazine-diGD2inwaterwasadded200o(v/v)inaceticacid.  

Thereactionmixturewasstirredatroomtemperaturefor1h.Theprogressofthereaction 

wasmonitoredbyHPLC(elutinggradientsolventsystemusedwas0to1000oacetonitrile 

inwater).Theproductwasusedforthenextstepwithoutanyfurtherpurification.  

TotheproductinDMFwasaddedfluoresceinisothiocyanate(FJTC)andthe 

reactionwascardedoutfor12h.TheprogressofthereactionwasmonitoredbyHPLC 

(elutinggradientsolventsystemusedwas0to1000oacetonitrileinwater).  

Totheboc-protected Tnazine-diGD3(1mg)solutioninwater,(1mL)wasadded 

2000(v/v)aceticacid.Thereactionmixturewasstirredatroomtemperatureforlh.The 

progressofthereactionwasmonitoredbyHPLC(elutinggradientsolventsystemusedwas 

0to1000oacetonitrileinwater).Thepeakwithboc-protectedTriazine-diGD3retention 

timedisappearedandanewpeakwasgeneratedisolatedandwaslyophilized.Theproduct 

wasusedforthenextstepwithoutanyfurtherpurificationorcharacterization.  

TotheproductinDMFwasadded3-molarexcessfluoresceinisothiocyanateand 

thereactionwascarriedoutfor12h.TheprogressofthereactionwasmonitoredbyHPLC 

(elutinggradientsolventsystemusedwas0to1000oacetonitrileinwater),andanewpeak 
wasgeneratedisolatedandlyophilized.  

Thepureproductwasthenusedforactivityandforbindingstudies.  
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Generation ofAnti-human GD2 and GD3 antibodies 

FromimmunizationofmicewithPAMAM-GD2andPAMAM-GD3,twelveunique 

hybridomassecretingselectiveanti-0D2oranti-GD3mAbsweregeneratedherein.Thisis 
S 

amajorfeatbecauseworldwidethereareonlyahandfulofselectivemAbs.Thisisbecause 

carbohydrateshavepoorimmunogenicitythusitisdifficulttogenerateantibodiesthat 

specificallybindtocarbohydratesletalonecarbohydrateportionsofgangliosidessuchas 

GD2and 9 ThemAbspresentedhereinbindtotheuniquecarbohydrateportionofGD2 

or0D3andarehighlyselective.InflowcytometryassayseachmAbbindsonlytothecell 

surfaceofcelllinesexpressingGD2orexpressingGD3(mouseratorhuman)butthereis 

nobindingtocellsknowntobenegativeforGD2orfor . Thebindingandselectivity 

ofthe12mAbshavebeen S 

charactenzedbyflowcytometry.ForJHCandELISAfourof 
the12distinctmAbs(ClonesdisclosedinTables1and2)havebeencharacterizedin 

depthbecausethesemAbsarealsocytotoxictotumorsandusefulforcancer 

immunotherapyinvito.  

Example 4: Quantification ofGD2 and GD3 in human liquid biopsies by ELISA 

KnowingthatGD2andGD3areshedfromcancercellsanELISAmethodwas 

appliedthatwasdevelopedforgangliosidesandevaluatedthepresenceofGD2orGD3in 

fiftyovariancancerpatientbloodsamples(n 37diagnosedhighgradeandn 13 

diagnosedearlystageorborderline).InblindedELISAstudies48/50(96~o)and46/50 

fromhealthyandnon-cancerpatientswerenegativeandhadvaluesequaltobackground 

(n23individualnon-cancerfemalewandonepooledsampleof30healthydonors).  
9 

Longitudinalevaluationofliquidbiopsymonitorsresponseorrecurrence.  

AlongitudinalevaluationofGD2andGD3inbloodsamplescorrelateddetection 

withtumorburdenandresponsetotreatment.Serawerecollectedbeforetherapy(at 

diagnosis),and~2weeksaftercompletionoftreatment(surgeryplusadjuvant 

chemotherapy).TumorvolumeswerequantifiedbyPETimaging(datashowcumulative 

tumorvolumesinthewholebody;Table4).  

Table4:Liquidbiopsiesofmelanomapatientscollectedbeforeandafterstandardtherapy 
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WO20221076364 PCT/IJS2021/053503 

a 

-\ *1~~ iN1 , 

*t* A 'S.' (<V A I* I 

'¾1h ~ .%4t ~ V '~c:'Ir~Ics 2,~\~*E*\~t~ r\A$~~h \YL<* V \%'~8 I \)!h~I't¾%Z~V :\.~ . .\ St. * . & ~,~ 3~~$V%~ ~r~K~xey) ~ ~ $~~ 4\~\\CI 

22 a 
2 I 

'PS ~1 *1 26 

*BloodGD2or0D3isfoundinpatinetswithmelanomatumors.  

*GD2orGD3levelsinbloodcorrelatewithtumorvolume.  

*Reducedtumorvolume(post-therapy)resultsinreducedGD2orGD3levelsinblood.  

Twopatientsareshownasexamples.PatientI:tumorburdenatdiagnosiswas310 

cm3 andGD2/GD3levelswere10-foldelevatedabovenormal.Thepatientrespondedwell 

totreatment.Aftertherapyresidualtumorwas3.0cm 3 andGD2/GD3levelswere 

significantlyreducedandindistinguishablefromnormal.Patient2:tumorburdenat 

diagnosiswas183cm3andGD2/GD3levelswere6-foldelevatedabovenormal.The 

patientrespondedpoorlytotreatment.Aftertherapyresidualtumorremainedlargeat103 

cm3 andtheGD2/GD3levelsremainedhighwithaminor300oreductionintheGD3level.  

TheresultsdemonstratedthattheELISAisusefultomonitortreatmentresponseor 

cancerrecurrence.Inparticularthelimitofquantitativedetection(LOQD)isequivalentto 

minimalresidualdiseasedetectablebymetabolicPETwhichwouldmakethistestvaluable 

forthemonitoringofcancerrecurrence.Glycolipidsareextractedinorganicsolventsfrom 

1mlofserum.EachsampleisassayedintriplicateandeachELISAreplicatedatleast2-3 

independenttimesusingtwoindependentmAbsforeachGD2orGD3. Only1mlofserum 

bloodcollectiontube(5ml)maybeusedforevaluationofothermarkersandforarchival 

purposes.AstandardcurveofpurifiednativeGD2orGD3areusedasinternalpositive 

controlnormalgangliosideOMiisusedasnegativecontrol(10ng/well),andarangeof 

mAbconcentrations(225nM75nM,25nM)areused.Backgroundwellshaveallreagents 

butnoprimarymAb.Ascut-offastatisticallysignificant2-foldhighervaluefromthe 

averageofallcontrolswithatleast2xsdfromcontrolsisused.  

Example 5: Detection ofGD2 and GD3 in ovarian cancer tissue biopsies by IHC 

Anti-GD2andanti-GD3mAbswereevaluatedinJHCof113ovariancancertissue 

biopsies(75advancedstageand38lowstage).Asusedhereincancerattheearly/lowstage 

correspondstocanceratStageJ.andcanceratthelate/high/advancedstageincludescancer 

atStageIItoStageIV.Overall109/113(96~o)werepositiveforGD2andGD3. with 
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issufficienttotestasampleandtocross-validateitbyothermethods.Therestofastandard
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73/75atadvancedstageand36/38atearlystage.Stainingwassignificantand 

homogeneousrestrictedtotumortissueandabsentinthenormalsurroundingtissue(Fig.  

4).Itiskeytonotethatthetissuesthatwerestudiedby11-ICcomprisethesame50patients 

whosebloodwasusedinELISA(seeExample5).Thedatacorrelated1OO~o.Thisiscross

validatingsinceablood-borneGD2canonlyarisefromaGD2-positivetumor.  

AcomparisonwiththestandardCA-125marker(detectablein 600oearlystageand 

0latestageandnotusefulformonitoringearlyrecurrence)showedthatGD2/GD3 

wereasignificantlysuperiormarker.Forearlystagepatients25/38hadabnormallevelsof 

CA-125(244+106U/i)and24ofthose25werepositivefor0D2.Theother13/38early 

stagepatientshadnormalCA-125levelsand12ofthose13wereGD2+ive.Hencethe 

ELISAwouldhavedetected12/13earlystagepatientsthatotherwisewouldnotbe 

detected.Overalltheearlystagepatientswere36/38GD2+ive.Forlatestagepatients66/75 

hadabnormallevelsofCA-125(966+527U/l)and65ofthemwereGD2+ive.Theother 

9/75hadnormalCA-125levelsand8ofthose9wereGD2+ive.HencetheELISAwould 

havedetected8/9latestagepatientsthatotherwisewouldnotbedetected.Overallthe 

advancestagepatientswere73/75GD2-positive.  

Thedataforearlystagediagnosisisfurtherhighlightedbytherelativestaining 

intensity.ThereisasignificantdirectcorrelationofsinglestainingintensityforGD3 

(p0.026)andGD2(p 0.015)withcancerstage(Fig.5).Suchdataindicateacorrelation 

withlackofresponsetoplatirium-chemotherapieswhichcouldhelpdrivepersonalized 

therapeuticdecisions.  

approvedEthicsprotocols.TumorMicroarrays(TMAs),withstandardDABstaining 

procedureswerealsoused.InadditionbothmanualandautomatedmethodsinMolecular 

PathologyServices(DiscoveryXTautomatedIHCplatformVeritanaROCHE)havebeen 

used.  

ThesedatasupportthediagnosticuseofGD2andGD3markers.Currentdiagnostic 

pathologyguidelinesincludestainsforCK2OERPAXSP53,andCK7todifferentiate 

ovarianformmetastaticcolorectalcancers.AddingGD2andGD3tothelistwould 

addressesaneedforbetterdiagnosticpathologyandpredictionofresponses.  

Example 6: LC/MS assay in liquid biopsies level ofgangliosides 
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UsingnLC-ESJ-MS/MS(LC/MS),liquidbiopsiesfrom6cancerpatients(2 

Melanoma,2Renalcancer,2SCLCnewlydiagnosed-treatmentnafve)and3non-cancer 

controls(2donorsstudiedindividuallyand1pooledplasmafrom30donors)were 

analyzed(Tables5and6).TheLC/MSmethodwasdevelopedtostudyalltumor 

gangliosidesatonce(e.g.theCancerGangliosomeMatrixcomprising20tumor 

gangliosideswithinatleast5,000analytes).  

Cancerpatientsshowedelevatedtumorgangliosideswhichwerespecifictoeach 

cancer.AssesedbyLC-MSandcomparedtonon-cancersamplesmelanomasamples 

showedasignificantincreaseinthelevelof0M2,GD3andODib;renalcancersamples 

showedasignificantincreaseinthelevelofGD3andGD2andlungcancersamples 

showedasignificantincreaseinthelevelofGD3andGM2.Inthestudiesofovariancancer 

samplesdonespecificallytoevaluate0D3,12/13ovariancancersamplesdemonstrateda 

significantincreaseinGD3comparedto2non-cancercontrolsamples.Controlnon-cancer 

samplesshowedthelevelthatwasveryloworbelowthethresholdofdetection(Table5).  

InternalstandardsincludedCholesterol(notshown)andPhosphatidylcholine(notshown) 

whichwerepresentathighlevelsinallsamples.Phosphatidylserine(PS),anon-specific 

positivemarkerofgeneralstress(cancerinflammationdiabetesinfectionsepsis 

apoptosis),waselevatedinallcancersamplesovercontrolnon-cancersamples.  

Table5:LC-MS-MSdetectionofgangliosidesasdiagnosticsofcancer.  

Tumor Melanoma Renal Lung Non- Ovarian Non
Gan lioside ____________ Cancer Cancer cancer Cancer cancer 

0M2 _______ 60 140 14 _______ 
0D3 430 200 100 10 213 33 
0D2 45 155 20 15 ______ 

GD1b 80 0 0 0 ______ 

PS 60,000 26,000 18,000 4,000 _________ 

LeftPanelis1patientpercasewithrelativequantification.ThelimitofQuantifiable 

Detection(LOQD)was¼-20units.RightPanelisabsolutequantification(pmol/ml).  

Glycolipidsmeasuredinserumthatwastakenatthetimeofdiagnosiscomparedthe 
S 

averageofthirteenovanancancersamples(4earlystageand9latestage)totheaverageof 

2non-cancersamples.  

Example 7: LC/MS assay in liquid biopsies lipid tail length 
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InadditiontodemonstratingbyLC/MSthatcancerpatientshaveelevatedlevelsof 

tumorgangliosidesprovidedhereinforthefirsttimeisasurprisingandunexpectedfinding 

thatthetumorgangliosideshavelipidtailheterogeneitypatternsthatarespecifictoeach 

cancer.  

InmelanomaGM2withtheshortchainforms(lipidtails)predominatedandwere 

increased10-foldabovenormalwhereasthelongchainformsincreasedfromundetectable 

innormalto90unitsincancer.ForGD3,theshortchainformsincreased40-foldabove 

9 ForGD1shortchainformsincreasedfromundetectableinnormalto70units.  

Renalcancerhadsignificantincreasesin0D3andGD2(particularlyinshortlipidchain 

forms).LungcancerhadsignificantincreasesorshiftsinGD3(particularlyinlonglipid 

chainforms)andashiftinGM2toshortlipidchainforms(Table6).Allcontrolsamples 

hadsignaturesveryloworbelowthresholdbutnormalgangliosidessuchasGM1were 

detected.  

AsdemonstratedhereinforthefirsttimeusingLC/MSthepresentdisclosure 

detectedandquantifiedthelipidvariablelengthofgangliosidesandestablishedthe 

associationofthelipidtaillengthwiththecancer S 

diagnosis.Inadditionasfurther 
demonstratedhereintheLC/MSmethoddetectedothergangliosidetumormarkerssuchas 

GM2andGD1whichcurrentlycannotbequantifiedinELISA.Detectionofaspecific 

signatureformanytumorgangliosides(e.g.theCancerGangliosomeMatrix)wouldbeof 

valueforexpandedapplicationsanddetection/diagnosis/prognosisoftumors.  

Analyte Melanoma RenalCancer LungCancer Non-cancer 

controls 

Short Long Short Long Short Long Short Long 

lipid lipid lipid lipid lipid lipid lipid lipid 

GM2 1260 90 0 60 20 120 140 0 

GD3 380 50 110 90 30 70 10 10 

GD2 30 15 155 0 15 5 15 60 

GD1 70 10 0 0 0 0 0 0 

Glycolipidsandlipidsofserumwerestudiedattimeofdiagnosis.Onlyrelevantdata 

comparedtonormalcontrolsareshowninrelativeunits.Forsimplicitythelipidtailsare 
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Table6:LC-MS-MSdetectionofgangliosidesasdiagnosticofhumancancer.
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segregatedasshort(14-34carbons)orlong(36-48carbons).Examplesshownincludea 

melanomawithextensivemetastaticdiseaseakidneycancerandanon-smallcelllung 

cancer.Patientswerecomparedtotheaverageofnon-cancerdonors.Exampleofdatafrom 

¼,OOOanalytes(significantchangesvs.normalinbold).Othergangliosidesremain 

unchangedorundetectable.ThecurrentlyestimatedLimitofQuantifiableDetection 

(LOQD)is~4Ounitsor0.010-0.24pmol/mL.  

TheLC/MSmethodisusefulincross-validatingtheELISAusingthesameliquid 

biopsysamplesofthecohortsusedforELISA.OverallELISAandLC/MSonbloodand 

JHCoftissuesproviderobustdatacross-validation.HowevertheLC/MSmethodhasits 

ownintrinsicvalueasitmeasuresmanyuniquefeaturesofGD2andGD3signaturesthat 

themc andtheELISAdonotmeasure.  

Example 8: The level ofGD2/GD3 indicates responsiveness to cancer therapy 

ThepresenceofGD2orGD3inthebloodsampleofmelanomacancerpatients 

treatedwithdifferentcancertherapies(Table7),e.g.,immunecheckpointinhibitiontherapy 

and/orchemotherapywasdetectedusingELISA.ThelevelofGD2/GD3correlatedwith 

responsivenesstovariouscancertherapiesasdeterminedbyPETimaging.Thelowlevel 

orundetectablelevelofGD2orGD3correlatedwithbetterresponsetotreatmentwith 

variouscancertherapies.  

Table7:Responsivenesstocancertherapy 

1 Avelumab(PDL-1)+ Almostcomplete(9O~oresponseto 
_____________________BRAF/MEK the therapy) 
2 +++ + Pembrolizumab(PD-i) Progression-death(00 responseto 

_____________________________________________________the therapy) 
3 ++ ++ Nivolumab(PD-i)+ Partial(600oresponsetothe 

__________________ Ipilimumab (CTLA-4) therapy) 
4 ++ Nivolumab(PD-i)+ Partial(500oresponsetothe 

_____________________BRAF/MEK therapy) 
5 Pembrolizumab(PD-1) Complete(1000 responsetothe 

_____________________________________________________therapy) 

Example 9: Direct Binding ELISA 
Tria-tri-GD2,Tria-tri-GD3PAMAM

Nativegangliosides(GD2orGD3,Control), e 

0D2,PAMAM-GD3,orthemonomericprecursorsAP-GD2orAP-GD3wereimmobilized 

ontopolystyreneComingStripWell96-wellplates(10ng/well).Afterbockingallwells 
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withalbumin(BSA),thewellswerereactedforbindingby S 

anti-GD2oranti-0D2mAbs(7 

nMfinal)orwithserumfrommicevaccinatedwithPAMAM-GD2(1:75dilution).  

Secondaryantibodyusedwashorseradishperoxidase(HIRP)-conjugatedanti-mouseJgG 

(Sigma).WIbackgroundcontrol.  

ReferringtoTable8andFIGs.19A-19DbothTriazine-triGD2andTriazine-triGD3 

wererecognizedandboundbyanti-GD2oranti-GD3mAbsrespectively.Inaddition 

antiseraraisedagainstPAMAM-GD2orPAMAM-GD3cross-reactedwithandbound 

directlytoTriazine-triGD2orTriazine-triGD3,indicatingthatthecarbohydratemoieties 

arethesameimmunogeninPAMAM-GD2andTriazine-triGD2forexample.  

Table8:DirectBindingELISAdata 

. G.DZvarsions'withantPGOZantibady 
*1~~ ~ 
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Example 0 Competition ELISA 

NativegangliosidesGD2orGD3(AdvancedImmunochemicalInc.)were 

immobilizedontopolystyreneComingStripWell96-wellplates(10ng/well)andtestedfor 
S 

bindingofanti-GD2oranti-GD3mAbs.Secondaryantibodyusedwashorseradish 
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S 

peroxidase(HRP)-conjugatedanti-mouseJgG(Sigma).DuringtheELISAcompetitionwas 
carriedoutbyaddingTriazine-tri-GD2or S 

Triazine-tri-GD3asacompetingligand.  

ReferringtoTable9andFIGs.20Aand20BbothTriazine-triGD2andTriazine

triGD3wererecognizedbyanti-GD2oranti-GD3mAbsrespectively;resultingin 

competitionofthemAbsbindingtoGD2orGD3immobilizedontotheplates.  

Table.  

Trinine.rt:riG02 

~Di4SOnrn~ A ~EM C 

U ____ 

0.597 Urn 0.541 Dd.G&6' nr ~BS £13403?13.&& I) 

C r e~' n!r~hEL-I~.-~ ~~1 A 
03 NIS q *fl' 5$ 9~0I73i175t 

Tr~az rr~~' 0541 O~.S33* 0485 G151966GG7 O~O'3O2875iI CI'h0174%5O3 4 

;~ *-r q Cc 0353 &s~s033.&33333 O~G4545J&56 Q0268224*5~ 
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0Y4=53nmj~ Aven~ae. St~4ev SEM C~~*I 

~. , 1 Cc726 09.?iS~ Qs7%~5, O~C{15I3i~5U1 731 -q'.  
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ICCtxTr~Thn&&)3 0~ OqSSjJ %)J~35* e.r £71 01353594154* (1031 942599 A 

11* 

Example 0 Sandwich ELISA 

1. Coatingsolutionispreparedbydilutingtheanti-GD2/GD3captureantibody 

(1:1000- 1:5000dilution)incoatingbuffer(10mMphosphate).  

2. 1004ofcoatingantibodysolutionisaddedperwellofthemicrotiterplate.  

3. Theplateiskeptforovernightincubation(upto18hours)inrefrigeratedconditions 

4,Nextdaythesolutionisaspiratedandplateiswashedoncewith2004ofwash 

buffer(TrisorPBSwith Y'otween-20).Themicrotiterplateisinvertedand 

tappedonadsorbenttoweltoremoveanyexcessliquid.  

5, 2004Blockingbuffer(PBSwith0.10 BSAor5~ non-fatskimmedmilkor1~ 

casein)perwellisaddedandplateisincubatedfor1houratroomtemperature.  

6. Thesolutionisaspiratedandthemicrotiterplateisinvertedandtappedon 

adsorbenttoweltoremoveanyexcessliquid.  

7, SamplesandstandardswithvariousamountsofGD2/GD3arepreparedinblocking 

bufferandaddedinduplicates(1004perwell)tobindtothecaptureantibodyon 

theplateeithercarbohydrateorlipidmoietyisboundtotheantibody.  

-132

(2~8OC).



WO20221076364 PCT/IJS2021/053503 

8. Theplateisincubatedfor2hoursatroomtemperaturewithgentleshaking(~3OO

500rpm).Duringthisincubationthemicellescomprisinggangliosidesarecaptured 

bytheantibody.  

9. Afterincubationthesolutionisaspiratedandthemicrotiterplateisinvertedand 

tappedonadsorbenttoweltoremoveanyexcessliquid.  

10.Theplateiswashedwith2004ofwashbuffer(TrisorPBSwith0,050otween-20) 

3-4times.  

11. Followingeachwashthemicrotiterplateisinvertedandtappedonadsorbenttowel 

toremoveanyexcessliquid.  

12.Theanti-GD2/GD3detectionantibodylabeledwithahorseradishperoxidase(HRP) 

ispreparedwithappropriatedilutioninblockingbuffer.  

13. 1004ofthedetectionantibodyisaddedperwellandtheplateisincubatedfor3 

hoursatroomtemperaturewithgentleshakingQ~3OO-5OOrpm).  

14.Afterincubationthesolutionisaspiratedandthemicrotiterplateisinvertedand 

tappedonadsorbenttoweltoremoveanyexcessliquid.  

15.Theplateiswashedwith2004ofwashbuffer(TrisorPBSwith Yotween-20) 

3-4times.  

16.Aftereachwashthemicrotiterplateisinvertedandtappedonadsorbenttowelto 

removeanyexcessliquid.  

17.Workingsolutionofstreptavidin-HIRP(1:5000dilution)ispreparedinblocking 

buffer.  

for45minutesatroomtemperaturewithgentleshakingQ~3OO-5OOrpm).  

19.Afterincubationthesolutionisaspiratedandtheplateiswashedwith200jiLof 

washbuffer(TrisorPBSwith0.050otween-20)3-4times.  

20.Aftereachwashthemicrotiterplateisinvertedandtappedonadsorbenttowelto 

removeanyexcessliquid.  

21. 1004oftheTMBsubstrateisaddedperwellandtheplateisincubatedfor30 
S minutesatroomtemperature.  

22.1004ofthestopsolutionisaddedtoeachwellandabsorbanceismeasuredat 

450nmwithin30minutesofstopsolutionaddition.  
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23. StandardcurveispreparedusingknownamountsofGD2/0D3andtheircorrelation 

withtheODsobserved.Concentrationsforthesamplesarecalculatedusingtheir 

observedODsandstandardcurvefit.  

Example 0 Preparation ofSamples Extracted from Serum for ELISA Studies 

Lipid Extraction Using CHCl3:MEOH:HzaO 

Toextractglycolipidsfroma1004serumvolumethesamplewascentrifugedat 

3000xgfor10mm andthesupernatantwascollectedfreeofpellet.ThenSvolumesof 

CHCl3:MeOH:H20[chloroform~ e.g.,ratiosrangingfrom1:2:1,or4:8:3,or 

2:4:1]wereaddedtothecollectedsupernatante.g.,forextractionand/orconcentrationof 

thedesiredanalyte.Themixturewascentrifugedat3000xgfor10minutesandthe 

supematantwasrecoveredavoidingtheinterphase.Totherecoveredsupernatant,26~lof 

distilledwaterwasaddedAndthentheextractionstepswererepeatedonceandthe 

supematantrecoveredafterthesecondextraction.Iforganicsolventswererecoveredthe 

organicphasewasevaporated(e.g.,inaSpeed-Vac).Theextractedsamples("ELISA 

samples")wereusedforELISAasdescribedherein.  

Example 13 

0 ELISA ofLipids Extracted Using CHCl3 :MEOH:H2 0 

1. TheELISAsampleswerepreparedasabove.ELISAsamplesorpureganglioside 

(usedasstandardpositivecontrol)weremixed1:2with950oethanol.ELISAplates 

controlnativegangliosidebydryingthematerialaddedtothewellsatroom 

temperatureorina30 0 Cboxfor¼minutes.96-wellELISAplateswere 

exemplifiedhereinbutotherformatsarepossible.  

2. ToallwellsthefreshlymadePBS-BSA0.10oblockingbufferwasaddedand 

incubatedfor30-45mmtoblocknon-specificbindinginthewells.  

3. Afterremovingtheblockingbuffer,50ulofprimaryantibodye.g.,anti-GD2or 

anti-GD3antibodiesofthisdisclosurewasadded.Theconcentrationsofthe 

primarymAbsrangedfrom1ug/mlto0.005ug/ml.  

4, Theprimaryantibodywasincubatedfor30-60mm.  

5. Thewellswerewashedthreetimeswith200ul/welloftheblockingbuffer.  
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6. Afterremovingtheblockingbuffer,50ulofadilutedsecondaryantibodywhich 

wasenzyme-conjugatedorfluorescently-labeledwasaddedandincubatedfor30

60mm.  

7. Thewellswerewashedthreetimeswith200ul/wellofPBS.  

8. Astandarddetectionsystemforthetagofthesecondaryantibodyisthenused.In 

thecaseofhorseradishperoxidasetaggedsecondaryantibody,50ulofTMB 

reagentwasaddedperwell(TMB-ELJSAThermoScientific[CatalogPt34028].).  

9. Theplatewasincubatedfor~3toSmm oruntilthewellscontainingthepositive 

control(forgeneratingastandardcurve)reachedalightbluecolor.  

10.Thereactionwasstoppedbyadding50ulof0.5NH2S04.  

11. Reactionwasreadwithspectrophotometeratabsorbanceof450nm.  

Table10:Exemplarymaptoimmobilizingsamples 

____ 1 2 3 4 5 6 7 8 9 10 11 12 
A Si 52 53 54 55 56 57 58 59 510 511 512 
B Si 52 53 54 55 56 57 58 59 510 511 512 
C Bkg Bkg Bkg Bkg Bkg Bkg Bkg Bkg Bkg Bkg Bkg Bkg 
D Bk Bk Bk Bk Bk Bk Bk Bk Bk Bk Bk Bk 

__ g g g g g g g g g g______ 
E 513 514 515 516 517 518 519 520 -Ctl + N1Ctl N2Ctl 

________________________________________ Ctl___________ 
F 513 514 515 516 517 518 519 520 -Ctl + N1Ctl N2Ctl 

________________________________________ Ctl___________ 
GBk Bk Bk Bk Bk Bk Bk Bk Bk Bk Bk Bk 

__ g g g g g g g g g g______ 
H Bkg Bkg Bkg Bkg Bkg Bkg Bkg Bkg Bkg Bkg Bkg Bkg 

S(1-20):samplesfromthelipidextraction 

- Ctl:negativecontrol 

+Ctl:positivecontrol 

N(1-2)Ctl:negativecontrolsamplesfromnormalpatients 

Bkg:backgroundusingonlysecondaryantibody 

Incorporation by reference 

Allpublicationspatentsandpatentapplicationsmentionedhereinarehereby 

incorporatedbyreferenceintheirentiretyasifeachindividualpublicationpatentorpatent 

applicationwasspecificallyandindividuallyindicatedtobeincorporatedbyreference.In 

caseofconflictthepresentapplicationincludinganydefinitionshereinwillcontrol.  
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Alsoincorporatedbyreferenceintheirentiretyareanypolynucleotideandamino 

acidsequenceswhichreferenceanaccessionnumbercorrelatingtoanentryinapublic 

databasesuchasthosemaintainedbyTheInstituteforGenomicResearch(TJGR)onthe 

WorldWideWebattigr.organd/ortheNationalCenterforBiotechnologyInformation 

(NCBJ)ontheWorldWideWebatncbi.nlm.nih.gov.  

Equivalents 

Thoseskilledintheartwillrecognizeorbeabletoascertainusingnomorethan 

routineexperimentationmanyequivalentstothespecificembodimentsofthepresent 

inventiondescribedherein.Suchequivalentsareintendedtobeencompassedbythe 

followingclaims.  
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What is claimed is: 

1. Acompositioncomprisingagangliosidehavingthestructure: 

(A)x-[(P)y-(L)z]-(M)b; 

whereinAisagangliosideoranyportionthereotxisanintegerfrom1to32Pis 

aheteroaryl;yisULisalinkerzisanintegerfrom0to&Misacoreandbis0orU 

whereinPisoptionallysubstitutedwith1, 2,3,4,or5substituentsindependently 

selectedfrom(1)hydrogen;(2)C1-7acyl;(3)C1-2oalkyl;(4)amino;(5)C3-1oaryl;(6) 

hydroxy;(7) , (8)C1-2oalkyl-aminoand(9)~(CH2)qCONRBwhereqisaninteger 

from0to4andwhereRBisselectedfromthegroupconsistingof(a)hydrogen,(b)C1-6 

alkyl,(c)C3-1oaryland(d)C1-6alk-C6-1oaryl.  

2. Thecompositionofclaim1, whereintheheteroarylistriazineortriazole.  

3. Thecompositionofclaim2,wherein 

a)thetriazineis1,3,5triazineor 

b)thetriazoleis1,2,3triazoleor1,2,4triazole.  

4. Thecompositionofanyoneofclaims1-3whereinthePissubstitutedwith1 

2,3,4,or5substituentsindependentlyselectedfrom(1)hydrogen;(2)Cicoalkyl

amino'and(3)~(CH 2 )qCONRBwhereqisanintegerfrom0to4andwhereRBis 

(d)Cim 6alk-C6-1oaryl.  

5. Thecompositionofanyoneofclaims1-4whereintheMis(1)amineor(2) 

polyamidoamine 6 

6. Thecompositionofanyoneofclaims1-5,whereinxis1,2,3,4,6,or8.  

7. Thecompositionofanyoneofclaims1-6,whereinthestructureisselectedfrom: 
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whereinAisaganglioside.  

8. Thecompositionofanyoneofclaims1-7,whereinthegangliosideisselectedfrom 

GD2,GD3,GD1bGT1bfucosyl-GM1,GloboRpolysialicacid(PSA),GM2,GM3, 

sialyl~LewisXsialyl~LewisYsialy[LewisA 
, sialyl-Lewis, andLewis~,optionallywherein 

thegangliosideisGD2,GD3OTibandGM2.  

9. Thecompositionofanyoneofclaims1-8,whereinthegangliosideisdetectably 

labeledoptionallywhereinthegangliosideislabeledwithanenzymeprostheticgroup 

-148

N~,N



WO20221076364 PCT/IJS2021/053503 

(e.g.,streptavidin/biotin),fluorophoreluminescenttagbioluminescenttagand/ora 
radioisotope.  

10. Thecompositionofanyoneofclaims1-9,whereinthecompositionisa 

pharmaceuticalcomposition.  

11. Amethodofinducinganimmuneresponseagainstagangliosideinasubject 

comprisingadministeringtothesubjectthecompositionofanyoneofclaims1-10.  

12. Amethodoftreatingasubjectinneedthereofthemethodcomprisingadministering 

tothesubjectthecompositionofanyoneofclaims1-10.  

13. Themethodofclaim11or12,whereinthesubjectisafflictedwithacancerorhas 

aninfection(e.g.,viralorbacterialinfection).  

14. Amethodofproducinganantibodyinamammalcomprising: 

(a)immunizingthemammalwiththecompositionofanyoneofclaims1-10 
optionallyfurthercomprisinganadjuvantand 

(b)isolatinganantibodythatbindstothegangliosidefromthemammalacellfrom 

themammalorahybridomamadeusingacellfromthemammal.  

goatacameladogasheeporarat.  

16. Amonoclonalantibodyorantigen-bindingfragmentthereofwhereinthe 

monoclonalantibodyspecificallybindstothecarbohydrateportionofaganglioside.  

17. Themonoclonalantibodyorantigen-bindingfragmentthereofofclaim16, 

whereinthegangliosideis(a)GD2,(b)GD3,or(c)GD2andGD3.  
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18. Themonoclonalantibodyorantigen-bindingfragmentthereofofclaim16or17, 

whereinthemonoclonalantibodyorantigen-bindingfragmentthereofcomprises: 

a)acombinationofaheavychainCDR1CDR2,andCDR3assetforthinTable1, 

oravariantsequencethereofwhichdiffersbyonlyoneortwoaminoacidsorwhichhasat 

leastorabout850osequenceidentity;and/or 

b)acombinationofalightchainCDR1, CDR2,andCDR3assetforthinTable1 

oravariantsequencethereofwhichdiffersbyonlyoneortwoaminoacidsorwhichhasat 

leastorabout850osequenceidentity.  

19. Themonoclonalantibodyorantigen-bindingfragmentthereofofclaim16or17, 

whereinthemonoclonalantibodyorantigen-bindingfragmentthereofcomprises: 

a)a'\/HsequenceassetforthinTable2,oravariantsequencethereofwhichdiffers 

byonlyoneortwoaminoacidsorwhichhasatleastorabout850osequenceidentity; 

and/or 

b)aNFLsequenceassetforthinTable2,oravariantsequencethereofwhichdiffers 

byonlyoneortwoaminoacidsorwhichhasatleastorabout850osequenceidentity.  

20. Themonoclonalantibodyorantigen-bindingfragmentthereofofclaim16or17, 

comprisingsixCDRaminoacidsequencesselectedfrom: 

a)SEQIDNOs:2,4,6,8,10,and12(clone4),oravariantsequencethereofwhich 

differsbyonlyoneortwoaminoacidsorwhichhasatleastorabout85~osequence 

identity, 
b)SEQIDNOs:14,16,18,20,22,and24(clone6),oravariantsequencethereof 

whichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastorabout850osequence 
9 

identity, 
c)SEQIDNOs:26,28,30,32,34,and36(clone7),oravariantsequencethereof 

whichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastorabout850osequence 
9 

identity, 
d)SEQIDNOs:38,40,42,44,46,and48(clone8),oravariantsequencethereof 

whichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastorabout850osequence 
9 identity, 
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e)SEQIDNOs:50,52,54,56,58,and60(clone9),oravariantsequencethereof 

whichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastorabout850osequence 

identity, 

t)SEQIDNOs:62,64,66,68,70,and72(clone10),ora S 

vanantsequencethereof 
whichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastorabout850osequence 

9 

identity, 
g)SEQIDNOs:74,76,78,80,82,and84(clone13),oravariantsequencethereof 

whichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastorabout850osequence 
9 identity, 

h)SEQIDNOs:86,88,90,92,94,and96(clone14),oravariantsequencethereof 

whichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastorabout850osequence 
9 identity, 

i)SEQIDNOs:98,100,102104,106,and108(clone15),oravariantsequence 

thereofwhichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastorabout850o 

sequence 9 

al)SEQIDNOs:110,112,114,116,118,and120(clone17),ora S 

thereofwhichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastorabout850o 

sequence 9 

k)SEQIDNOs:122,124,126,128,130,and132(clone18),oravariantsequence 

thereofwhichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastorabout850o 

sequenceidentityand 

vanantsequence 
thereofwhichdiffersbyonlyoneortwoaminoacidsorwhichhasatleastorabout850o 

sequenceidentity.  

21. Themonoclonalantibodyorantigen-bindingfragmentthereofofclaim16or17, 

compnsingthe~V7HandNFLaminoacidsequencesselectedfrom: 

a)SEQIDNOs:146and148,oravariantsequencethereofwhichdiffersbyonly 

oneortwoaminoacidsorwhichhasatleastorabout8S~osequence 9 

b)SEQIDNOs:150and152,oravariantsequencethereofwhichdiffersbyonly 

oneortwoaminoacidsorwhichhasatleastorabout85~osequence 9 

c)SEQIDNOs:154and156,oravariantsequencethereofwhichdiffersbyonly 

oneortwoaminoacidsorwhichhasatleastorabout85~osequence 9 

identity, 
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d)SEQIDNOs:158and160,oravariantsequencethereofwhichdiffersbyonly 

oneortwoaminoacidsorwhichhasatleastorabout85~osequenceidentity, 

e)SEQIDNOs:162and164,oravariantsequencethereofwhichdiffersbyonly 

oneortwoaminoacidsorwhichhasatleastorabout850osequenceidentity, 

t)SEQlIDNOs:166and168oravariantsequencethereofwhichdiffersbyonly 

oneortwoaminoacidsorwhichhasatleastorabout850osequenceidentity, 

g)SEQIDNOs:170and172,oravariantsequencethereofwhichdiffersbyonly 

oneortwoaminoacidsorwhichhasatleastorabout85~osequenceidentity, 

h)SEQIDNOs:174and176,oravariantsequencethereofwhichdiffersbyonly 

oneortwoaminoacidsorwhichhasatleastorabout85~osequenceidentity, 

i)SEQIDNOs:178and180,ora e 

vanantsequencethereofwhichdiffersbyonly 
oneortwoaminoacidsorwhichhasatleastorabout850osequenceidentity, 

al)SEQIDNOs:182and184,ora S 

vanantsequencethereofwhichdiffersbyonly 

oneortwoaminoacidsorwhichhasatleastorabout850osequenceidentity, 

k)SEQIDNOs:186and188,oravariantsequencethereofwhichdiffersbyonly 

oneortwoaminoacidsorwhichhasatleastorabout85~osequenceidentity;and 

1)SEQIDNOs:190and192,ora S 

vanantsequencethereofwhichdiffersbyonly 
oneortwoaminoacidsorwhichhasatleastorabout85~osequenceidentity.  

22. Themonoclonalantibodyorantigen-bindingfragmentthereofofanyoneofclaims 

a)themonoclonalantibodyorantigen-bindingfragmentthereofischimeric, 

humanizedcompositemurineorhumanand/or 

b)themonoclonalantibodyorantigen-bindingfragmentthereofcomprisesan 

immunoglobulinheavychainconstantdomainselectedfromthegroupconsistingofIgG 

IgGiIgG2,IgG2AIgG2BIgG3,IgG4,IgA,1gMIgDandIgEconstantdomains.  

23. Themonoclonalantibodyorantigen-bindingfragmentthereofofanyoneofclaims 

16-22,whereinthemonoclonalantibodyorantigen-bindingfragmentthereofisdetectably 

labeledor conjugatedcomprisesaneffectordomaincomprisesanFcdomainand/oris 

selectedfromthegroupconsistingofFvF(ab')2,Fab',dsFvscFvsc(Fv)2,anddiabodies 

fragments.  
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24. Animmunoglobulinheavyand/orlightchainselectedfromtheimmunoglobulin 

heavyandlightchainsequenceslistedinTable2.  

25. Anisolatednucleicacidmoleculethatencodes: 

a)apolypeptidecomprisinganaminoacidsequencelistedinTable1and/orTable 

I 

b)apolypeptidecomprisinganaminoacidsequencewithatleastorabout850 

identitytoanaminoacidsequencelistedinTable1and/orTable2and/or 

c)themonoclonalantibodyorantigen-bindingfragmentthereofofanyoneof 

claims16-23.  

26. Avectorcomprisingtheisolatednucleicacidofclaim25.  

27. Ahostcellwhich(a)comprisestheisolatednucleicacidofclaim25,(b)comprises 

thevectorofclaim26,and/or(c)expressestheantibodyorantigen-bindingfragment 

thereofofanyoneofclaims16-23.  

28. Amethodofproducingatleastonemonoclonalantibodyorantigen-binding 

fragmentthereofaccordingtoanyoneofclaims16-23whereinthemethodcomprisesthe 

stepsof(i)culturingahostcellcomprisinganucleicacidcomprisingasequenceencoding 

atleastonemonoclonalantibodyorantigen-bindingfragmentthereofaccordingtoany 

antibodyorantigen-bindingfragmentthereotand(ii)recoveringtheexpressedmonoclonal 

antibodyorantigen-bindingfragmentthereof 

29. Adeviceorkitcomprisingatleastonemonoclonalantibodyorantigen-binding 

fragmentthereofaccordingtoanyoneofclaims16-23.  

30. Thedeviceorkitofclaim29,furthercomprising:

(a)alabeltodetecttheatleastonemonoclonalantibodyorantigen-binding 

fragmentthereof 

(b)asecondaryantibodyfordetectionoftheprimaryantibody;and/or 
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(c)atleastonereferenceantigenoptionallywhereinthereferenceantigenisa 
ganglioside.  

31. Thedeviceorkitofclaim30whereinthereferenceantigenisselectedfromGD2 

GD3,andamodifiedversionofGD2or.  

32. Thedeviceorkitofclaim30or31,whereinthereferenceantigenisselectedfrom 

thegangliosideofanyoneofclaims1-9thiophenylGD2,thiophenylGD3GD2-O-aryl

NH20D3-O-aryl-NH2,p-aminophenyletherGD2(AP-GD2),p-aminophenyletherGD3 

(AP-GD3),triazineGD2(e.g.,1,3,5-triazine-GD2,e.g.,2-Amino-4,6-dichloro-1,3,5
e 

triazine-GD2),triazineGD3(e.g.,1,3,5-tnazine-GD3,e.g.,2-Amino-4,6-dichloro-1,3,5

triazine-GD3),amultimericGD2(e.g.,PAMAM-GD2),andamultimericGD3(PAMAM

GD3).  

33. Amethodofextractinglipidsfromasamplethemethodcomprising: 

(a)obtainingthesample, 

(b)addingtothesampleabout2to5-foldvolumeofanorganicsolventcomprising 

CHCl3:methanol:waterataratioselectedfrom(i)about1:2:1,(ii)about4:8:3,or(iii)about 

2:41 

(c)shakingthecombinedmixtureof(b);and 

(d)separatingthesamplefromtheorganicsolventtherebyextractinglipidsfrom 

34. Amethodofpurifyingagangliosidefromasamplethemethodcomprising: 

(a)obtainingthesample, 

(b)addingtothesampleabout2to5-foldvolumeofanorganicsolventcomprising 

CHCl3:methanol:waterataratioselectedfrom(i)about1:2:1,(ii)about4:8:3,or(iii)about 

2:4:1 

(c)shakingthecombinedmixtureof(b);and 

(d)separatingthesamplefromtheorganicsolventtherebyextractinglipidsfrom 

thesample.  
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35. Themethodofclaim33or34: 

(i)whereinthesampleisclarifiedbycentrifugationpriortoextractionwiththe 

organicsolvent 

(ii)whereinthesampleisfromamammaloptionallyfromahuman 
(iii)whereinthesampleisseparatedfromtheorganicsolventbycentrifugatiow 
(iv)whereinthesampleisfromasubjectafflictedwithacanceroracancer-free 

subject 

(v)whereinthesamplecomprisescellsserumbloodperitumoraltissueand/or 
intratumoraltissues 

(vi)furthercomprisingrepeatingthestepsof(b)-(d)atleast1,2,3,4,or5times 

and/or 

(vii)furthercomprisingevaporatingtheresidualorganicsolventfromtheextracted 
sampleof(d),optionallybycentrifugingthesolutionundervacuum(e.g.,speed 

vacuum).  

36. Amethodofdetectingthepresenceorlevelofatleastoneganglioside(e.g.,GD2 

and/orGD3)comprisingdetectingsaidgangliosideinasampleusingatleastone 

monoclonalantibodyorantigen-bindingfragmentthereofaccordingtoanyoneofclaims 

16-23, optionallywhereinthesampleisfromasubjectafflictedwithacanceroracancer

freesubject.  

bindingfragmentthereofformsacomplexwithaganglioside(e.g.,GD2or0D3)andthe 

complexisdetectedinanenzymelinkedimmunosorbentassay(ELISA),radioimmune 

assay(MA),immunochemically(e.g.,immunohistochemistiy),oraflowcytometry.  

38. Themethodofclaim37whereinthecomplexisdetectedinanenzymelinked 

immunosorbentassay(ELISA).  

39, Themethodofclaim37or38,whereinthecomplexisdetectedinsandwichELISA.  

40. Themethodofclaim39whereinthecomplexisdetectedinsandwichELISAusing 

anytwoantibodiesorantigen-bindingfragmentsthereofofanyoneofclaims16-23.  
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41. Themethodofclaim37or38,whereinthecomplexisdetectedincompetitive 

ELISA.  

42. Themethodofclaim41whereinthecompetititveELISAcomprisesareference 

antigenthatisselectedfromGD2,GD3,oramodifiedversionofGD2orGD3.  

43. Themethodofclaim42whereinthereferenceantigenisselectedfromthe 

gangliosideofanyoneofclaims1-9,thiophenylGD2,thiophenylGD3, GD2-O-aryl-NH2 

0D3-O-aryl-NH2,p-aminophenyletherGD2(AP-GD2),p-aminophenyletherGD3(AP

GD3),triazineGD2(e.g.,1,3,5-triazine-GD2,e.g.,2-Amino-4,6-dichloro-1,3,5-triazine

GD2),triazineGD3(e.g.,1,3,5-triazine-GD3,e.g.,2-Amino-4,6-dichloro-1,3,5-triazine

0D3),amultimericGD2(e.g.,PAMAM-0D2),andamultimericGD3(PAMAM-0D3).  

44, Themethodofclaim37whereinthecomplexisdetectedinimmunohistochemistry 

(mc).  

45. Themethodofdetectingthepresencelevelorlipidlengthofatleastone 

gangliosidethemethodcomprisingdetectingsaidgangliosideinasampleusingmass 

spectrometry(e.g.,LC/MSorLC/MS/MS),optionallywhereinthesampleisfromasubject 

afflictedwithacanceroracancer-freesubject.  

tothemethodofanyoneofclaims33-35.  

47. Amethodofdiagnosingacancerinasubjectthemethodcomprising: 

a)determiningthelevelofatleastonegangliosideinasubjectsampleusingatleast 

onemonoclonalantibodyorantigen-bindingfragmentthereofoptionallywhereintheat 

leastonemonoclonalantibodyorantigen-bindingfragmentthereofisaccordingtoanyone 

ofclaims16-23, and 

b)comparingsaidleveloftheatleastonegangliosidetothatinacontrolsample, 

whereinasignificantlyhigherleveloftheatleastonegangliosideinthesubject 

sampleascomparedtothelevelinthecontrolsampleindicatesthatthesubjecthasa 

cancer.  
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48. Amethodofidentifyingasubjecthavingacancerthemethodcomprising: 

a)determiningthelevelofatleastonegangliosideinasubjectsampleusingatleast 

onemonoclonalantibodyorantigen-bindingfragmentthereofoptionallywhereintheat 

leastonemonoclonalantibodyorantigen-bindingfragmentthereofisaccordingtoanyone 

ofclaims16-2{and 

b)comparingsaidleveloftheatleastonegangliosidetothatinacontrolsample, 

whereinasignificantlyhigherleveloftheatleastonegangliosideinthesubject 

sampleascomparedtothelevelinthecontrolsampleidentifiesthesubjectashavinga 

cancer.  

49. Amethodofdeterminingagradeofacancerthemethodcomprising: 

a)determiningthelevelofatleastonegangliosideinasubjectsampleusingatleast 

onemonoclonalantibodyorantigen-bindingfragmentthereofoptionallywhereintheat 

leastonemonoclonalantibodyorantigen-bindingfragmentthereofisaccordingtoanyone 

ofclaims16-23, and 

b)comparingsaidleveloftheatleastonegangliosidetothatinacontrolsample, 

whereinatleast1000oandnomorethan2000oSincreaseintheleveloftheatleast 

onegangliosideinthesubjectsampleascomparedtothelevelinthecontrolsample 

indicatesthatthesubjecthasalowgradecancerand/or 

whereinatleast2000oSincreaseintheleveloftheatleastonegangliosideinthe 

subjectsampleascomparedtothelevelinthecontrolsampleindicatesthatthesubjecthas 

50. Amethodofdeterminingatumorburdenofacancerthemethodcomprising: 

a)determiningthelevelofatleastonegangliosideinasubjectsampleusingatleast 

onemonoclonalantibodyorantigen-bindingfragmentthereofoptionallywhereintheat 

leastonemonoclonalantibodyorantigen-bindingfragmentthereofisaccordingtoanyone 

ofclaims16-23wand 

b)comparingsaidleveloftheatleastonegangliosidetothatinacontrolsample, 

whereinatleast1000oandnomorethan2000oSincreaseintheleveloftheatleast 

onegangliosideinthesubjectsampleascomparedtothelevelinthecontrolsample 

indicatesthatthesubjecthasalowtumorburdensand/or 
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whereinatleast2000oSincreaseintheleveloftheatleastonegangliosideinthe 

subjectsampleascomparedtothelevelinthecontrolsampleindicatesthatthesubjecthas 

ahightumorburden.  

S1. Amethodofdetectingarecurrenceofacancerinasubjectthemethodcomprising: 

a)obtainingorprovidingasamplefromthesubjectwhosecancerhasregressed 

afterreceivingcancertreatment 

b)determiningthelevelofatleastonegangliosideinthesubjectsampleusingat 

leastonemonoclonalantibodyorantigen-bindingfragmentthereofoptionallywhereinthe 

atleastonemonoclonalantibodyorantigen-bindingfragmentthereofisaccordingtoany 

oneofclaims16-23, and 

c)comparingsaidleveloftheatleastonegangliosidetothatinacontrolsample, 

whereinasignificantlyhigherleveloftheatleastonegangliosideinthesubject 

sampleascomparedtothelevelinthecontrolsampleindicatesarecurrenceofacancerin 

thesubject.  

52. Amethodofdetectingaminimalresidualdiseaseinasubjectthemethod 

comprising: 

a)obtainingorprovidingasamplefromthesubjectinremissions 

b)determiningthelevelofatleastonegangliosideinthesubjectsampleusingat 

leastonemonoclonalantibodyorantigen-bindingfragmentthereofoptionallywhereinthe 

oneofclaims16-23~and 

c)comparingsaidleveloftheatleastonegangliosidetothatinacontrolsample, 

whereinasignificantlyhigherleveloftheatleastonegangliosideinthesubject 

sampleascomparedtothelevelinthecontrolsampleindicatesthatthesubjecthasa 

minimalresidualdisease.  

53. Amethodofstratifyingsubjectsafflictedwithacanceraccordingtobenefitfroma 

cancertherapythemethodcomprising.  

a)determiningthelevelofatleastonegangliosideinasubjectsampleusingatleast 

onemonoclonalantibodyorantigen-bindingfragmentthereofoptionallywhereintheat 
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leastonemonoclonalantibodyorantigen-bindingfragmentthereofisaccordingtoanyone 

ofclaims16-2{ 

b)determiningtheleveloftheatleastonegangliosideinacontrol;and 

c)comparingtheleveloftheatleastonegangliosidedetectedinstepsa)andb); 

whereinnosignificantchangeoradecreaseintheleveloftheatleastone 

gangliosideinthesubjectsampleascomparedtothelevelinthecontrolisanindication 

thatthesubjectafflictedwiththecancerwouldbenefitfromthecancertherapy.  

54. Amethodofdeterminingwhetherasubjectafflictedwithacancerwouldlikely 

respondtoacancertherapythemethodcomprising: 

a)determiningthelevelofatleastonegangliosideinasubjectsampleusingatleast 

onemonoclonalantibodyorantigen-bindingfragmentthereofoptionallywhereintheat 

leastonemonoclonalantibodyorantigen-bindingfragmentthereofisaccordingtoanyone 

ofclaims16-23 

b)determiningtheleveloftheatleastonegangliosideinacontrol;and 

c)comparingtheleveloftheatleastonegangliosidedetectedinstepsa)andb); 

whereinasignificantlyhigherleveloftheatleastonegangliosideinthesubject 

sampleascomparedtothelevelinthecontrolisanindicationthatthesubjectafflictedwith 

thecancerwouldnotrespondtothecancertherapy;and/or 

whereinnosignificantchangeoradecreaseintheleveloftheatleastone 

gangliosideinthesubjectsampleascomparedtothelevelinthecontrolisanindication 

S5. Amethodforpredictingtheclinicaloutcomeofasubjectafflictedwithacancerthe 

methodcomprising: 

a)determiningthelevelofatleastonegangliosideinasubjectsampleusingatleast 

onemonoclonalantibodyorantigen-bindingfragmentthereofoptionallywhereintheat 

leastonemonoclonalantibodyorantigen-bindingfragmentthereofisaccordingtoanyone 

ofclaims16-23w 

b)determiningtheleveloftheatleastonegangliosideinacontrol;and 

c)comparingtheleveloftheatleastonegangliosidedeterminedinstepsa)andb); 
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whereinasignificantlyhigherleveloftheatleastonegangliosideinthesubject 

sampleascomparedtothelevelinthecontrolisanindicationthatthesubjecthasapoor 

clinicaloutcome.  

56. Amethodofmonitoringtheprogressionofacancerinasubjectthemethod 

comprising: 

a)detectinginasubjectsampleatafirstpointintimethelevelofatleastone 

gangliosideusingatleastonemonoclonalantibodyorantigen-bindingfragmentthereof, 

optionallywhereintheatleastonemonoclonalantibodyorantigen-bindingfragment 

thereofisaccordingtoanyoneofclaims16-23* 

b)repeatingstepa)atasubsequentpointintimeand 

c)comparingtheleveloftheatleastonegangliosidedetectedinstepsa)andb)to 

monitortheprogressionofthecancerinthesubjectoptionallywhereinthesubjectisatrisk 

fordevelopingacancer.  

57. Themethodofclaim56whereinbetweenthefirstpointintimeandthesubsequent 

pointintimethesubjecthasreceivedacancertherapy.  

S8. Amethodofassessingtheefficacyofacancertherapyinasubjectthemethod 

comprising: 

a)determiningthelevelofatleastonegangliosideusingatleastonemonoclonal 

monoclonalantibodyorantigen-bindingfragmentthereofisaccordingtoanyoneofclaims 

16-23,inafirstsampleobtainedfromasubject; 

b)repeatingstepa)duringatleastonesubsequentpointintimeafteradministration 

ofthecancertherapy;and 

c)comparingthelevelofatleastonegangliosidedetectedinstepsa)andb), 

whereinasignificantlylowerleveloftheatleastonegangliosideintheatleastone 

subsequentsamplerelativetothefirstsampleisanindicationthatthetherapyis 

efficacioustotreatacancerinthesubject.  

59, Themethodofanyoneofclaims56-58,whereinthefirstand/oratleastone 

subsequentsampleisaportionofasinglesampleorpooledsamplesobtainedfromthe 

subject.  
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60. Themethodofanyoneofclaims47-59,whereintheatleastonemonoclonal 

antibodyorantigen-bindingfragmentthereofformsacomplexwithaganglioside(e.g., 

GD2orGD3)andthecomplexisdetectedinanenzymelinkedimmunosorbentassay 

(ELISA),radioimmuneassay(RIA),immunochemically(e.g.,immunohistochemistry),ora 
flowcytometry.  

61. Themethodofclaim60whereinthecomplexisdetectedinanenzymelinked 

immunosorbentassay(ELISA).  

62. Themethodofclaim60or61,whereinthecomplexisdetectedinsandwichELISA.  

63. Themethodofclaim62whereinthecomplexisdetectedinsandwichELISAusing 

anytwoantibodiesofclaims16-23.  

64. Themethodofclaim60or61, whereinthecomplexisdetectedincompetitive 

ELISA.  

65. Themethodofclaim64whereinthecompetititveELISAcomprisesareference 

antigenthatisselectedfromGD2,GD3,oramodifiedversionofGD2orGD3.  

66. Themethodofclaim66or67,whereinthereferenceantigenisselectedfromthe 

0D3-O-aryl-NH2,p-aminophenyletherGD2(AP-GD2),p-aminophenyletherGD3(A]?

GD3),triazineGD2(e.g.,1,3,5-triazine-GD2,e.g.,2-Amino-4,6-dichloro-1,3,5-triazine

0D2),triazine0D3(e.g.,1,3,5-triazine-GD3,e.g.,2-Amino-4,6-dichloro-1,3,5-triazine

GD3),amultimericGD2(e.g.,PAMAM-GD2),andamultimericGD3(PAMAM-GD3).  

67. Themethodofclaim60whereinthecomplexisdetectedinimmunohistochemistry 

(mc).  

68. Themethodofanyoneofclaims47-66,whereinthesampleispreparedaccording 

tothemethodofanyoneofclaims33-35.  
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69. Amethodofdiagnosingacancerinasubjectthemethodcomprising: 

a)determiningthelevelofatleastonegangliosideinasubjectsampleusingmass 

spectrometryaccordingtoclaim45or46and 

b)comparingsaidleveloftheatleastonegangliosidetothatinacontrolsample, 

whereinasignificantlyhigherleveloftheatleastonegangliosideinthesubject 

sampleascomparedtothecontrolsampleindicatesthatthesubjecthasacancer.  

70. Amethodofidentifyingasubjecthavingacancerthemethodcomprising: 

a)determiningthelevelofatleastonegangliosideinasubjectsampleusingmass 

spectrometryaccordingtoclaim45or4&and 

b)comparingsaidleveloftheatleastonegangliosidetothatinacontrolsample, 

whereinasignificantlyhigherleveloftheatleastonegangliosideinthesubject 

sampleascomparedtothecontrolsampleidentifiesthesubjectashavingacancer.  

71. Amethodofdeterminingagradeofacancerthemethodcomprising: 

a)determiningthelevelofatleastonegangliosideinasubjectsampleusingmass 

spectrometryaccordingtoclaim45or46~and 

b)comparingsaidleveloftheatleastonegangliosidetothatinacontrolsample, 

whereinatleast1000~andnomorethan2000oincreaseintheleveloftheatleast 

onegangliosideinthesubjectsampleascomparedtothelevelinthecontrolsample 

whereinatleast2000oSincreaseintheleveloftheatleastonegangliosideinthe 

subjectsampleascomparedtothelevelinthecontrolsampleindicatesthatthesubjecthas 

ahighgradecancer.  

72. Amethodofdeterminingatumorburdenofacancerthemethodcomprising.  

a)determiningthelevelofatleastonegangliosideinasubjectsampleusingmass 

spectrometryaccordingtoclaim45or4&and 

b)comparingsaidleveloftheatleastonegangliosidetothatinacontrolsample, 

whereinatleast1000oandnomorethan2000oSincreaseintheleveloftheatleast 

onegangliosideinthesubjectsampleascomparedtothelevelinthecontrolsample 

indicatesthatthesubjecthasalowtumorburdeirand/or 
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whereinatleast2000oSincreaseintheleveloftheatleastonegangliosideinthe 

subjectsampleascomparedtothelevelinthecontrolsampleindicatesthatthesubjecthas 

ahightumorburden.  

734 Amethodofdetectingarecurrenceofacancerinasubjectthemethodcomprising: 

a)obtainingorprovidingasamplefromthesubjectwhosecancerhasregressed 

afterreceivingcancertreatment 

b)determiningthelevelofatleastonegangliosideinthesubjectsampleusingmass 

spectrometryaccordingtoclaim45or46and 

c)comparingsaidleveloftheatleastonegangliosidetothatinacontrolsample, 

whereinasignificantlyhigherleveloftheatleastonegangliosideinthesubject 

sampleascomparedtothelevelinthecontrolsampleindicatesarecurrenceofacancerin 

thesubject.  

74, Amethodofdetectingaminimalresidualdiseaseinasubjectthemethod 

comprising: 

a)obtainingorprovidingasamplefromthesubjectinremissions 

b)determiningthelevelofatleastonegangliosideinthesubjectsampleusingmass 

spectrometryaccordingtoclaim45or46~and 

c)comparingsaidleveloftheatleastonegangliosidetothatinacontrolsample, 

whereinasignificantlyhigherleveloftheatleastonegangliosideinthesubject 

minimalresidualdisease.  

75. Amethodofstratifyingsubjectsafflictedwithacanceraccordingtobenefitfroma 

cancertherapythemethodcomprising: 

a)determiningthelevelofatleastonegangliosideinasubjectsampleusingmass 

spectrometryaccordingtoclaim45or46~ 

b)determiningtheleveloftheatleastonegangliosideinacontrol;and 

c)comparingtheleveloftheatleastonegangliosidedetectedinstepsa)andb); 

whereinnosignificantchangeoradecreaseintheleveloftheatleastone 

gangliosideinthesubjectsampleascomparedtothelevelinthecontrolisanindication 

thatthesubjectafflictedwiththecancerwouldbenefitfromthecancertherapy.  
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76. Amethodofdeterminingwhetherasubjectafflictedwithacancerwouldlikely 

respondtoacancertherapythemethodcomprising: 

a)determiningthelevelofatleastonegangliosideinasubjectsampleusingmass 

spectrometryaccordingtoclaim45or46 

b)determiningtheleveloftheatleastonegangliosideinacontrol;and 

c)comparingtheleveloftheatleastonegangliosidedetectedinstepsa)andb); 

whereinasignificantlyhigherleveloftheatleastonegangliosideinthesubject 

sampleascomparedtothelevelinthecontrolisanindicationthatthesubjectafflictedwith 

thecancerwouldnotrespondtothecancertherapy;and/or 

whereinnosignificantchangeoradecreaseintheleveloftheatleastone 

gangliosideinthesubjectsampleascomparedtothelevelinthecontrolisanindication 

thatthesubjectafflictedwiththecancerwouldrespondtothecancertherapy.  

77, Amethodforpredictingtheclinicaloutcomeofasubjectafflictedwithacancerthe 

methodcomprising: 

a)determiningthelevelofatleastonegangliosideinasubjectsampleusingmass 

spectrometryaccordingtoclaim45or4& 

b)determiningtheleveloftheatleastonegangliosideinacontrol;and 

c)comparingtheleveloftheatleastonegangliosidedeterminedinstepsa)andb); 

whereinasignificantlyhigherleveloftheatleastonegangliosideinthesubject 

sampleascomparedtothelevelinthecontrolisanindicationthatthesubjecthasapoor 

78. Amethodofmonitoringtheprogressionofacancerinasubjectthemethod 

comprising: 

a)detectinginasubjectsampleatafirstpointintimethelevelofatleastone 

gangliosideusingmassspectrometryaccordingtoclaim45or46~ 

b)repeatingstepa)atasubsequentpointintimesand 

c)comparingtheleveloftheatleastonegangliosidedetectedinstepsa)andb)to 

monitortheprogressionofthecancerinthesubjectoptionallywhereinthesubjectisatrisk 

fordevelopingacancer.  
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79. Themethodofclaim78whereinbetweenthefirstpointintimeandthesubsequent 

pointintimethesubjecthasreceivedacancertherapy.  

80. Amethodofassessingtheefficacyofacancertherapyinasubjectthemethod 

comprising: 

a)determiningthelevelofatleastonegangliosideusingmassspectrometry 

accordingtoclaim45or46,inafirstsampleobtainedfromasubject; 

b)repeatingstepa)duringatleastonesubsequentpointintimeafteradministration 

ofthecancertherapy;and 

c)comparingthelevelofatleastonegangliosidedetectedinstepsa)andb), 

whereinasignificantlylowerleveloftheatleastonegangliosideintheatleastone 

subsequentsamplerelativetothefirstsampleisanindicationthatthetherapyis 

efficacioustotreatacancerinthesubject.  

81. Themethodofanyoneofclaims78-80,whereinthefirstand/oratleastone 

subsequentsampleisaportionofasinglesampleorpooledsamplesobtainedfromthe 

subject.  

82. Amethodofdiagnosingacancerinasubjectthemethodcomprising: 

a)determiningthelipidlengthofatleastonegangliosideinasubjectsampleusing 

b)comparingthesaidlipidlengthoftheatleastonegangliosidetothatinacontrol 

sample 

whereinasignificantchangeinheterogeneityofthelipidlengthoftheatleastone 

gangliosideinthesubjectsampleascomparedtothecontrolsampleindicatesthatthe 

subjecthasacancer.  

83. Amethodofidentifyingasubjecthavingacancerthemethodcomprising: 

a)determiningthelipidlengthofatleastonegangliosideinasubjectsampleusing 

massspectrometryaccordingtoclaim45or4&and 

b)comparingthesaidlipidlengthoftheatleastonegangliosidetothatinacontrol 

sample 
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whereinasignificantchangeinheterogeneityofthelipidlengthoftheatleastone 

gangliosideinthesubjectsampleascomparedtothecontrolsampleidentifiesthesubjectas 

havingacancer.  

84. Amethodofdeterminingagradeofacancerthemethodcomprising: 

a)determiningthelipidlengthofatleastonegangliosideinthesubjectsample 

usingmassspectrometryaccordingtoclaim45or46and 

b)comparingthesaidlipidlengthoftheatleastonegangliosidetothatinacontrol 

sample 

whereinatleast1000oandnomorethan2000ochange(e.g.,increaseordecrease)in 

heterogeneityofthelipidlengthoftheatleastonegangliosideinthesubjectsampleas 

comparedtothatinthecontrolsampleindicatesthatthesubjecthasalowgradecancer 

and/or 

whereinatleast2000ochange(e.g.,increaseordecrease)inheterogeneityofthe 

lipidlengthoftheatleastonegangliosideinthesubjectsampleascomparedtothatinthe 

controlsampleindicatesthatthesubjecthasahighgradecancer.  

85. Amethodofdeterminingatumorburdenofacancerthemethodcomprising.  

a)determiningthelipidlengthofatleastonegangliosideinthesubjectsample 

usingmassspectrometryaccordingtoclaim45or46~and 

b)comparingthesaidlipidlengthoftheatleastonegangliosidetothatinacontrol 

whereinatleast1000oandnomorethan2000ochange(e.g.,increaseordecrease)in 

heterogeneityofthelipidlengthoftheatleastonegangliosideinthesubjectsampleas 

comparedtothatinthecontrolsampleindicatesthatthesubjecthasalowtumorburdew 

and/or 

whereinatleast2000~change(e.g.,increaseordecrease)inheterogeneityofthe 

lipidlengthoftheatleastonegangliosideinthesubjectsampleascomparedtothatinthe 

controlsampleindicatesthatthesubjecthasahightumorburden.  

86. Amethodofdetectingarecurrenceofacancerinasubjectthemethodcomprising: 

a)obtainingorprovidingasamplefromthesubjectwhosecancerhasregressed 

afterreceivingcancertreatment 
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b)determiningthelipidlengthofatleastonegangliosideinthesubjectsample 

usingmassspectrometryaccordingtoclaim45or4&and 

c)comparingthesaidlipidlengthoftheatleastonegangliosidetothatinacontrol 

sample 

whereinasignificantchangeinheterogeneityofthelipidlengthoftheatleastone 

gangliosideinthesubjectsampleascomparedtothatinthecontrolsampleindicatesa 

recurrenceofacancerinasubject.  

87. Amethodofdetectingaminimalresidualdiseaseinasubjectthemethod 

comprising: 

a)obtainingorprovidingasamplefromthesubjectinremissiOn' 

b)determiningthelipidlengthofatleastonegangliosideinthesubjectsample 

usingmassspectrometryaccordingtoclaim45or4&and 

c)comparingthesaidlipidlengthoftheatleastonegangliosidetothatinacontrol 

sample 

whereinasignificantchangeinheterogeneityofthelipidlengthoftheatleastone 

gangliosideinthesubjectsampleascomparedtothatinthecontrolsampleindicatesthat 

thesubjecthasaminimalresidualdisease.  

88. Amethodofstratifyingsubjectsafflictedwithacanceraccordingtobenefitfroma 

cancertherapy(e.g.,immunotherapy),themethodcomprising: 

massspectrometryaccordingtoclaim45or46' 

b)determiningthelipidlengthoftheatleastonegangliosideinacontrol'and 

c)comparingthethelipidlengthoftheatleastonegangliosidedetectedinstepsa) 

andb); 

whereinnosignificantchangeinheterogeneityofthelipidlengthoftheatleastone 

gangliosideinthesubjectsampleascomparedtothatinthecontrolisanindicationthatthe 

subjectafflictedwiththecancerwouldbenefitfromthecancertherapy.  

89. Amethodofdeterminingwhetherasubjectafflictedwithacancerwouldlikely 

respondtoacancertherapy(e.g.,immunotherapy),themethodcomprising: 
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a)determiningthelipidlengthofatleastonegangliosideinasubjectsampleusing 

massspectrometryaccordingtoclaim45or4& 

b)determiningthelipidlengthoftheatleastonegangliosideinacontroland 

c)comparingthelipidlengthoftheatleastonegangliosidedetectedinstepsa)and 

whereinasignificantchangeinheterogeneityofthelipidlengthoftheatleastone 

gangliosideinthesubjectsampleascomparedtothatinthecontrolisanindicationthatthe 

subjectafflictedwiththecancerwouldnotrespondtothecancer . and/or 

whereinnosignificantchangeinheterogeneityofthelipidlengthoftheatleastone 

gangliosideinthesubjectsampleascomparedtothatinthecontrolisanindicationthatthe 

subjectafflictedwiththecancerwouldrespondtothecancertherapy.  

90. Amethodforpredictingtheclinicaloutcomeofasubjectafflictedwithacancerthe 

methodcomprising: 

a)determiningthelipidlengthofatleastonegangliosideinasubjectsampleusing 

massspectrometryaccordingtoclaim45or4& 

b)determiningthelipidlengthoftheatleastonegangliosideinacontroLand 

c)comparingthelipidlengthoftheatleastonegangliosidedeterminedinstepsa) 

andb); 

whereinasignificantchangeinheterogeneityofthelipidlengthoftheatleastone 

gangliosideinthesubjectsampleascomparedtothecontrolsampleisanindicationthatthe 

91. Amethodofmonitoringtheprogressionofacancerinasubjectthemethod 

comprising: 

a)detectinginasubjectsampleatafirstpointintimethelipidlengthofatleastone 

gangliosideusingmassspectrometryaccordingtoclaim45or46~ 

b)repeatingstepa)atasubsequentpointintimesand 

c)comparingheterogeneityofthelipidlengthoftheatleastoneganglioside 

detectedinstepsa)andb)tomonitortheprogressionofthecancerinthesubjectoptionally 

whereinthesubjectisatriskfordevelopingacancer.  
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92. Themethodofclaim91whereinbetweenthefirstpointintimeandthesubsequent 

pointintimethesubjecthasreceivedacancertherapy.  

93. Amethodofassessingtheefficacyofacancertherapyinasubjectthemethod 

comprising: 

a)determiningthelipidlengthofatleastonegangliosideusingmassspectrometry 

accordingtoclaim45or46,inafirstsampleobtainedfromthesubject; 

b)repeatingstepa)duringatleastonesubsequentpointintimeafteradministration 

ofthecancertherapy;and 

whereinasignificantchangeinheterogeneityofthelipidlengthoftheatleastone 

gangliosideinthesecondsamplerelativetothefirstsampleisanindicationthatthe 

therapyisefficacioustotreatacancerinthesubject.  

94, Themethodofanyoneofclaims91-93,whereinthefirstand/oratleastone 

subsequentsampleisaportionofasinglesampleorpooledsamplesobtainedfromthe 

subject.  

95,Themethodofanyoneofclaims53,54,57,58,75,76,79,80,88,89,92,and93, 

whereinthecancertherapyisasurgerychemotherapycancervaccineschimericantigen 

receptorsradiationtherapyimmunotherapyamodulatorofexpressionofimmune 

96. Themethodofclaim95whereintheimmunotherapyisanimmunecheckpoint 

inhibitiontherapy.  

97, Themethodofanyoneofclaims53,54,57,58,75,76,79,80,88,89,92,93,95 

and96,whereinthecancertherapyisavelumabdurvalumabatezolizumabBRAF/MEK 

inhibitorpembrolizumabnivolumabipilimumaboracombinationthereof 

98. Themethodofanyoneofclaims47-97,whereinthegangliosideisatumor

associatedganglioside.  
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99. Themethodofclaim98whereinthetumor-associatedgangliosideisselectedfrom 

GD2,GD3,GD1bGT1bfucosyl-GM1,GloboRpolysialicacid(PSA),GM2,GM3, 

sialyl~LewisXsialyl~LewisYsialy[LewisA 
, sialyl-Lewis, Lewis~anyportionthereof 

optionallywhereinthetumor-associatedgangliosideisselectedfromGD1, GD2,0D3 

GT1bandGM2.  

100. Themethodofanyoneofclaims13and35-99,whereinthecancerortumoris 

selectedfromthegroupconsistingofneuroblastomalymphomaleukemiamelanoma 

gliomasmallcelllungcancerbreastcarcinomaovariancancersofttissuesarcomas, 

osteosarcomaEwingssarcomadesmoplasticroundcelltumorrhabdomyosarcoma, 

retinoblastomanon-smallcelllungcancerrenalcellcancerWilmstumorprostatecancer 
S 

gastnccancerendometrialcancerpancreaticcancerandcoloncancer.  

101. Themethodofclaim100,whereinthecancerortumorisselectedfromthegroup 

consistingofneuroblastomalymphomaleukemiamelanomagliomasmallcelllung 

cancerbreastcarcinomaovariancancersofttissuesarcomasosteosarcomaEwings 

sarcomadesmoplasticroundcelltumorrhabdomyosarcomaretinoblastoma.  

102. Themethodofanyoneofclaims33-101whereinthesamplecomprisescells, 

serumbloodperitumoraltissueand/orintratumoraltissueobtainedfromthesubject.  

atleastonegangliosidecomprisesanatleasttwentypercentincreaseoftheleveloftheat 

leastoneganglioside.  

104. Themethodofanyoneofclaims47-102whereinthesignificantlylowerlevelofat 

leastonegangliosidecomprisesanatleasttwentypercentdecreaseoftheleveloftheat 

leastoneganglioside.  

105. Themethodofanyoneofclaims82-102whereinsaidsignificantchangein 

heterogeneityofthelipidlengthcomprisesanatleasttwentypercentchange(e.g.,increase 

ordecrease)inthesubjectsamplerelativetothecontrolsample.  
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103. Themethodofanyoneofclaims47-102whereinsaidsignificantlyhigherlevelof
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106. Themethodofanyoneofclaims47-105whereinthecontrolsampleisasample 

fromacancer-freesubject.  

107. Themethodofanyoneofclaims47-106,furthercomprisingrecommending, 

prescribingand/oradministeringtothesubjectacancertherapy.  

108. Themethodofanyoneofclaims11-13and3l-113,whereinthesubjectisa 

mammal.  

109. Themethodofanyoneofclaims11-13and31-114,whereinthesubjectisan 

animalmodelofcancerorahuman.  
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110. Themethodofanyoneofclaims11- 13and31- 115,whereinthesubjectisahuman.
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