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Generation of Wnt- and mitogenic receptor binding bispecific antibodies to target 
cancer stem cells (C21)  

Introduction 

Conclusions 

• WNT targeting Fab’s were selected on the basis of their stability, affinity, 
R-Spondin blocking capacity and ortholog cross-reactivity. 

• In total, 53 Fabs were selected (9xLGR4, 17xLGR5, 9xRNF43 and 
18xZNRF3) for functional screening. 

• These were combined with 8 different RTK (i.e. EGFR- and HER3-) targeting 
Fab’s in bispecifics for functional testing. 

• See Poster C24 for the results of the initial functional screening. 

Berina Eppink1,4, Rob Roovers1,4, Bram Herpers2,4, Wim de Lau3,4, Carina Clements1,4, Vanessa Zondag van der Zande1,4, Abdul Basmeleh1,4, Willem Bartelink1,4, Marc van de Wetering3,4,5, Robert Vries3,4,5, Leo Price2,4, John de Kruif1,4 and Mark Throsby1,4. 

• Cancer stem cells (CSC) have the ability to self-renew over long periods of 
time to initial and sustain both primary and metastatic tumors. 

• Recent evidence suggests that while conventional chemotherapy and 
current targeted therapies kill differentiated and differentiating cells that 
form the bulk of tumors, self-renewing cancer stem cell are less sensitive 
to these therapeutic approaches. 

• We have generated large bispecific antibody panels that bind surface 
expressed proteins associated with the WNT pathway (LGR4, LGR5, ZNRF3 
and RNF43) and RTK targets EGFR and HER3 to specifically target cancer 
stem cells and shut down important growth and differentiation pathways. 

Merus Biclonics® technology platform 

See also: www.suppresstem.eu 

• MeMo® mice generates robust 
immune responses after 
immunization. 

• MeMo® produces high affinity 
human antibodies that all share 
a common light chain (cLC). 

Merus cLC antibodies 
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• Multiple assays were performed to differentiate (bin) WNT specific cLC 
Biclonics (expressed as bispecific with a mock non-binding Fab arm). 

• For example, the panel was characterised for the ability to block the 
WNT receptor interaction with the ligand R-Spondin (below). 

Cluster Cluster Size VGene JGene CDR3 Length CDR3

Cluster001 147 VH1-69 J00256-AEHJ6 10 DENGYNSFDY

Cluster002 113 VH1-69 J00256-AEHJ6 9 DGGWNSFDY

Cluster003 64 VH1-69 J00256-AEHJ1 10 DEDGYNSFDY

Cluster004 58 VH1-69 J00256-AEHJ1 10 DVEGWNSFDY

Cluster005 55 VH1-69 J00256-AEHJ1 15 DNTMVRGVDYYYMDV

Cluster006 50 VH1-69 J00256-AEHJ1 10 DEGGYNSFDY

Cluster007 45 VH1-69 J00256-AEHJ1 12 NVRGYSANDLDY

Cluster008 44 VH1-69 J00256-AEHJ1 11 EGCTAGICYPS

Cluster009 30 VH7-4-1 J00256-AEHJ6 12 DHDFRRGRSLDV

Cluster010 22 VH7-4-1 J00256-AEHJ6 13 DRKFSYGYGDFDY

Cluster011 22 VH1-69 J00256-AEHJ1 11 EGCSNAVCYPF

Cluster012 21 VH3-15 J00256-AEHJ6 11 EGLIWFGELFR

Cluster013 20 VH1-69 J00256-AEHJ6 10 GGYNYYDLDY

Cluster014 19 VH7-4-1 J00256-AEHJ6 12 DHDFRSGRSFDI

Cluster015 18 VH1-69 J00256_AEHJ3 8 DLDWGFNY

Cluster016 17 VH7-4-1 J00256-AEHJ6 13 DREFSYGYGDFDY

Cluster017 17 VH1-69 J00256-AEHJ6 10 GGADMGTLDY

Cluster018 16 VH4-59 J00256-AEHJ1 9 TPNWNYLDY

Cluster019 14 VH1-69 J00256-AEHJ1 12 NVRGYSAYDLDY

Cluster020 13 VH7-4-1 J00256-AEHJ6 12 DHDFRRGRSFDI

Cluster021 11 VH1-69 J00256-AEHJ2 12 WVYSNYEDYFDY

Cluster022 10 VH7-4-1 J00256-AEHJ1 11 DHDWNRDVFDI

Cluster023 10 VH1-69 J00256-AEHJ6 12 RRGYSNPHWLDP

Cluster024 9 VH1-69 J00256-AEHJ6 11 EGCTNGVCYPF

Cluster025 9 VH1-69 J00256-AEHJ6 11 EGCSNGVCYPY

Cluster026 8 VH1-69 J00256-AEHJ1 10 DEEGWNSFDN

Cluster027 8 VH1-69 J00256-AEHJ1 12 DGTGYSSSNFQY

Cluster028 8 VH7-4-1 J00256-AEHJ6 12 DHDFLSGRSFDI

Cluster029 8 VH7-4-1 J00256-AEHJ6 12 DHDFLSGRSFDV

Cluster030 8 VH1-69 J00256-AEHJ1 10 DEHGYNSFDY

Cluster031 8 VH7-4-1 J00256-AEHJ6 12 DHDFRLGRSFDI

Cluster032 7 VH1-69 J00256-AEHJ1 11 EECSTTVCYPF

Cluster033 7 VH1-69 J00256-AEHJ1 12 NVRGYTAYDLDY

Cluster034 7 VH1-69 J00256-AEHJ6 11 EGCTNGVCYPY

Cluster035 7 VH1-69 J00256-AEHJ1 12 RRGYSNPHWFDS

Cluster036 7 VH7-4-1 J00256-AEHJ6 12 DHDFLSGRSFDF

Cluster037 6 VH1-69 J00256-AEHJ1 14 DTDYSMVATMGLDY

Cluster038 6 VH1-69 J00256-AEHJ6 10 GGYSYYDLDY

Cluster039 6 VH1-69 J00256-AEHJ1 12 DGTGYSSSNFQH

Cluster040 5 VH7-4-1 J00256-AEHJ6 13 HYDILTGYPSFDY

Cluster041 5 VH1-69 J00256-AEHJ1 10 GGYNSGDFDY

Cluster042 5 VH1-69 J00256-AEHJ1 10 GGADMGTLDF

Cluster043 5 VH1-69 J00256-AEHJ6 11 EGCTTGVCYPY

Cluster044 5 VH1-69 J00256-AEHJ1 10 DENGYNSFDH

Cluster045 5 VH1-69 J00256-AEHJ1 10 DEDGFNSFDY

Cluster046 5 VH1-69 J00256-AEHJ6 10 GGDSSKSFDY

Cluster047 5 VH1-69 J00256-AEHJ1 10 GGGNYYEFVY

Cluster048 4 VH1-69 J00256-AEHJ1 10 DGEGWNSFDY

Cluster049 4 VH1-69 J00256-AEHJ2 10 DVEGWNSFDS

Cluster050 4 VH1-69 J00256-AEHJ1 12 DGAGYSSSNFQN

Cluster051 4 VH1-69 J00256-AEHJ1 12 NVRGYSAHDLDY

Cluster052 4 VH1-69 J00256-AEHJ1 10 GGVGARDFDY

Cluster053 4 VH3-30 J00256-AEHJ1 15 GLPITMVRGAYSFDY

Cluster054 4 VH7-4-1 J00256-AEHJ6 12 DHDFLRGRAFDI

Cluster055 4 VH1-69 J00256-AEHJ1 11 EGCSNGVCYPF

Cluster056 4 VH7-4-1 J00256-AEHJ6 12 DHDFLSGRAFDI

Cluster057 4 VH1-69 J00256-AEHJ1 10 GGDSSNSFDY

Cluster058 3 VH1-69 J00256-AEHJ1 10 DGDGYNSFDY

Cluster059 3 VH7-4-1 J00256-AEHJ1 11 DHSWNRDVFDI

Cluster060 3 VH1-69 J00256-AEHJ1 9 DITGTKGDY

Cluster061 3 VH1-69 J00256-AEHJ1 10 DEEGWNSFDY

Cluster062 3 VH1-69 J00256-AEHJ1 11 EGCLTGVCDPY

Cluster063 3 VH1-69 J00256-AEHJ1 12 DVRGYSANDLEY

Cluster064 3 VH1-69 J00256-AEHJ1 11 EGCNTGVCYPY

Cluster065 3 VH1-69 J00256-AEHJ1 10 DEAGYNSFDY

Cluster066 3 VH1-69 J00256-AEHJ1 9 DGGWNSFDF

Cluster067 3 VH1-69 J00256-AEHJ1 17 DIEAVPAALNWNYDFDY

Cluster068 2 VH1-69 J00256-AEHJ1 15 DNTMVRGIDYYYMDV

Cluster069 2 VH4-59 J00256-AEHJ1 9 TPDWNYLDY

Cluster070 2 VH3-23 J00256-AEHJ1 14 DKGINWNYRNAFDI

Cluster071 2 VH3-15 J00256-AEHJ1 11 DGLLWFGELYY

Cluster072 2 VH1-69 J00256-AEHJ1 11 EGCSNAVCYPY

Cluster073 2 VH1-69 J00256-AEHJ1 11 EGCPHAVCFPF

Cluster074 2 VH1-69 J00256-AEHJ1 11 EGCPTGVCYPY

Cluster075 2 VH1-69 J00256-AEHJ6 11 EGCSNSVCFPY

Cluster076 2 VH1-69 J00256-AEHJ1 11 EGCSHAVCYPF

Cluster077 2 VH1-69 J00256-AEHJ1 11 EECSNTVCYPF

Cluster078 2 VH1-69 J00256-AEHJ1 10 DEDGYNSFDF

Cluster079 2 VH7-4-1 J00256-AEHJ6 13 DRRFSYGYGDFDY

Cluster080 2 VH7-4-1 J00256-AEHJ6 12 DHDFWRGRSLDV

Cluster081 2 VH1-69 J00256-AEHJ1 10 GGEDMGTLDY

Cluster082 2 VH1-69 J00256-AEHJ6 11 EGCITGVCYPY

Cluster083 2 VH1-69 J00256_AEHJ3 11 EGCSSGVCYPY

Cluster084 2 VH7-4-1 J00256-AEHJ6 12 DHDFRTGRSFDI

Cluster085 2 VH1-69 J00256-AEHJ6 17 DIVVVPTALNWNYDFDY

Cluster086 2 VH1-69 J00256-AEHJ1 10 DEDGYNSFDS

Cluster087 2 VH7-4-1 J00256-AEHJ1 11 DHDWTHDVFDI

Cluster088 2 VH7-4-1 J00256-AEHJ1 12 DHDFLTGRAFDF

Cluster089 2 VH1-69 J00256-AEHJ1 13 EGRGIAAAGPFDS

Cluster090 2 VH1-69 J00256-AEHJ1 13 DRYRSGWSNDFDI

Cluster091 2 VH1-69 J00256-AEHJ1 10 GGGNYYEFVS

Cluster092 2 VH7-4-1 J00256-AEHJ6 13 DRRFSYGWGNFDY

Cluster093 1 VH3-15 J00256-AEHJ1 11 DREWELGAFDI

Cluster094 1 VH5-51 J00256-AEHJ1 14 LLTGTTDYYYYMDV

Cluster095 1 VH1-69 J00256-AEHJ1 11 EGCTTGVCFPY

Cluster096 1 VH7-4-1 J00256-AEHJ6 13 DRDFSYGYGDFDY

Cluster097 1 VH1-69 J00256-AEHJ2 12 WVYSNYEDYLDY

Cluster098 1 VH1-69 J00256-AEHJ1 10 GGYSSGDFDY

Cluster099 1 VH5-51 J00256-AEHJ1 18 RGLLWFGELLSHHDAFDI

Cluster100 1 VH3-15 J00256-AEHJ1 11 EGLLWFGELFR

Cluster101 1 VH1-69 J00256-AEHJ1 15 DKTMVRGVDYYYMDV

Cluster102 1 VH1-69 J00256-AEHJ1 8 DICWYLDY

Cluster103 1 VH7-4-1 J00256-AEHJ6 11 DHDWNRDAFDI

Cluster104 1 VH7-4-1 J00256-AEHJ1 11 DHDWKRDVFDI

Cluster105 1 VH1-69 J00256-AEHJ1 10 DVEGWNSFDF

Cluster106 1 VH4-39 J00256-AEHJ6 15 HNYGSGSYRDYYMDV

Cluster107 1 VH1-69 J00256-AEHJ1 10 GGYDTTSYDY

Cluster108 1 VH3-13 J00256-AEHJ1 11 GAHSSSDAFDI

Cluster109 1 VH3-15 J00256-AEHJ1 16 EEYSSSWPYYYYYMDV

Cluster110 1 VH3-15 J00256-AEHJ1 9 APPHDAFDI

Cluster111 1 VH7-4-1 J00256-AEHJ6 12 DHDFWTGRAFDI

Cluster112 1 VH7-4-1 J00256-AEHJ1 12 DHDFWSGRAFDI

Cluster113 1 VH7-4-1 J00256-AEHJ6 12 DHDFRSGRAFDI

Cluster114 1 VH1-69 J00256-AEHJ1 12 DGTGNSSSNFQH

Cluster115 1 VH7-4-1 J00256-AEHJ6 15 GPTYYDLWSRYYFDY

Cluster116 1 VH1-69 J00256-AEHJ1 10 GGYSYGDFDY

Cluster117 1 VH1-69 J00256-AEHJ6 12 NVRGSSANDLDY

Cluster118 1 VH1-69 J00256-AEHJ1 11 EGCFNGVCYPF

Cluster119 1 VH1-69 J00256-AEHJ6 11 EGCTTGVCYPF

Cluster120 1 VH1-69 J00256-AEHJ1 10 GGVGANDFDY

Cluster121 1 VH1-69 J00256-AEHJ1 11 EGCPAAVCYPY

Cluster122 1 VH1-69 J00256-AEHJ1 11 EGCITGVCFPY

Cluster123 1 VH1-69 J00256-AEHJ1 11 EGCSDGVCYPF

Cluster124 1 VH1-69 J00256-AEHJ6 11 EGCTIGICYPF

Cluster125 1 VH1-69 J00256-AEHJ1 11 EGCSHAVCFPF

Cluster126 1 VH1-69 J00256-AEHJ1 11 EGCSNTICYPF

Cluster127 1 VH7-4-1 J00256-AEHJ6 13 DSGSYYYYYYMDV

Cluster128 1 VH3-15 J00256-AEHJ1 11 EGLLWFGELFL

Cluster129 1 VH7-4-1 J00256-AEHJ6 13 DREYSYGYGDFDN

Cluster130 1 VH1-69 J00256-AEHJ1 11 EECTTGVCYPY

Cluster131 1 VH1-69 J00256-AEHJ6 11 EGCNHGVCYPY

Cluster132 1 VH1-69 J00256-AEHJ6 11 DGCTNGVCYPY

Cluster133 1 VH7-4-1 J00256-AEHJ1 12 DHDFRSGRSFDV

Cluster134 1 VH5-51 J00256-AEHJ1 15 RGYYDSSGYRNWFDP

Cluster135 1 VH7-4-1 J00256-AEHJ6 12 DHDFRRGRSFDV

Cluster136 1 VH4-59 J00256-AEHJ1 8 DKGENFDY

Cluster137 1 VH7-4-1 J00256-AEHJ6 15 APYYDILTGYPRMDV

Cluster138 1 VH3-30 J00256_AEHJ3 10 DSYYYYYMDV

Cluster139 1 VH7-4-1 J00256-AEHJ6 9 ELLDDAFDI

Cluster140 1 VH7-4-1 J00256-AEHJ6 9 SSPPDAFDI

Cluster141 1 VH5-51 J00256-AEHJ1 9 DGYNYPFDY

Cluster142 1 VH7-4-1 J00256-AEHJ6 13 YYDILTGYSYFDY

Cluster143 1 VH5-51 J00256-AEHJ1 10 HLLWNSYFDY

Cluster144 1 VH3-13 J00256-AEHJ1 15 GGLELRDYYYYYMDV

Cluster145 1 VH1-69 J00256-AEHJ1 17 DIVVVPAALNWNYDFDY

Cluster146 1 VH7-4-1 J00256-AEHJ6 16 DDSSSSPYYYYYYMDV

Cluster147 1 VH2-5 J00256-AEHJ2 11 SGYSSSPYFDY

Cluster148 1 VH3-15 J00256-AEHJ1 9 GKIGEGKNY

Cluster149 1 VH1-69 J00256-AEHJ1 9 ETGTTLFDY

Cluster150 1 VH3-13 J00256-AEHJ1 12 GIIVGATYAFDI

Cluster151 1 VH1-69 J00256-AEHJ1 12 DETGYSSSNFQH

Cluster152 1 VH4-59 J00256-AEHJ1 13 ITIFGVVIWYFDL

Cluster153 1 VH7-4-1 J00256-AEHJ6 12 DHDFLTGRSFDI

Cluster154 1 VH1-69 J00256-AEHJ6 10 GGTSYYDLDY

Cluster155 1 VH1-69 J00256-AEHJ2 12 NVRGSSAHDLDY

Cluster156 1 VH7-4-1 J00256-AEHJ6 12 DHDFLTGRAFDI

Cluster157 1 VH7-4-1 J00256-AEHJ6 12 DHDFRTGRAFDI

Cluster158 1 VH1-69 J00256-AEHJ6 12 RGYYSDDYYFDG

Cluster159 1 VH1-69 J00256-AEHJ6 10 GGYNSGDFDF

Cluster160 1 VH7-4-1 J00256-AEHJ1 12 DHDFLTGRAFDV

Cluster161 1 VH1-69 J00256-AEHJ1 11 EGCTHGVCYPY

Cluster162 1 VH7-4-1 J00256-AEHJ6 12 DHYFRRGRTFDI

Cluster163 1 VH7-4-1 J00256-AEHJ6 12 CHDFRSGRSFDI

Cluster164 1 VH1-69 J00256-AEHJ6 12 RRGYSSPHWLDP

Cluster165 1 VH1-69 J00256-AEHJ1 15 DTTMVRGLDYYYMDV

Cluster166 1 VH7-4-1 J00256-AEHJ6 12 DHDFWRVHSLDV

Cluster167 1 VH1-69 J00256-AEHJ1 11 GGFGSSSDFDF

Cluster168 1 VH1-69 J00256-AEHJ6 11 GGYGSSSDFDY

Cluster169 1 VH7-4-1 J00256-AEHJ1 12 DHDFRSGRSFDM

Cluster170 1 VH3-15 J00256-AEHJ1 14 DRSSGWGHYYYMDV

Cluster171 1 VH1-69 J00256-AEHJ6 10 GRADMGTLDY

Cluster172 1 VH7-4-1 J00256-AEHJ6 12 DQNFRSGRSFDI

Cluster173 1 VH1-69 J00256-AEHJ6 10 DQNGYNSFDY

Cluster174 1 VH1-69 J00256-AEHJ1 10 DENGHNSFDY

Cluster175 1 VH1-69 J00256-AEHJ1 13 DRHRSGWSNDFDI

Cluster176 1 VH1-69 J00256-AEHJ1 13 DRYRSGWSNDFDV

Cluster177 1 VH1-69 J00256-AEHJ1 11 EGYNSRYYFDY

Cluster Cluster Size VGene JGene CDR3 Length CDR3

Cluster001 154 VH1-69 J00256-AEHJ6 10 DENGYNSFDY

Cluster002 113 VH1-69 J00256-AEHJ6 9 DGGWNSFDY

Cluster003 80 VH7-4-1 J00256-AEHJ6 13 DREFSYGYGDFDY

Cluster004 76 VH1-69 J00256-AEHJ1 10 DEDGYNSFDY

Cluster005 68 VH1-69 J00256-AEHJ1 10 DEGGYNSFDY

Cluster006 66 VH1-69 J00256-AEHJ1 10 DVEGWNSFDY

Cluster007 56 VH1-69 J00256-AEHJ1 13 DPSYSSTSGWFDP

Cluster008 55 VH1-69 J00256-AEHJ1 15 DNTMVRGVDYYYMDV

Cluster009 52 VH7-4-1 J00256-AEHJ6 16 DRGYMSNWVFAEYFPH

Cluster010 52 VH1-69 J00256-AEHJ6 10 GGYSYGDFDY

Cluster011 45 VH1-69 J00256-AEHJ6 11 DASNWNYILQH

Cluster012 45 VH1-69 J00256-AEHJ1 12 NVRGYSANDLDY

Cluster013 44 VH1-69 J00256-AEHJ1 11 EGCTAGICYPS

Cluster014 42 VH1-69 J00256-AEHJ6 12 DQSGYSSILFDY

Cluster015 40 VH1-69 J00256-AEHJ1 12 HDYTNTVDAFDI

Cluster016 30 VH7-4-1 J00256-AEHJ6 12 DHDFRRGRSLDV

Cluster017 28 VH1-69 J00256-AEHJ1 12 DQTGYSSTLFDY

Cluster018 24 VH1-69 J00256-AEHJ1 12 HDYTNSVDAFDI

Cluster019 22 VH1-69 J00256-AEHJ1 13 GITGTTWDDSFDI

Cluster020 22 VH7-4-1 J00256-AEHJ6 13 DRKFSYGYGDFDY

Cluster021 22 VH1-69 J00256-AEHJ1 11 EGCSNAVCYPF

Cluster022 21 VH1-69 J00256-AEHJ1 13 DPSFSSSSGWFDP

Cluster023 21 VH3-15 J00256-AEHJ6 11 EGLIWFGELFR

Cluster024 20 VH1-69 J00256-AEHJ6 10 GGYNYYDLDY

Cluster025 19 VH1-69 J00256-AEHJ1 12 NVGGTSSSDFDY

Cluster026 19 VH7-4-1 J00256-AEHJ6 16 DRKYVTNWVFAEDFQH

Cluster027 19 VH7-4-1 J00256-AEHJ6 12 DHDFRSGRSFDI

Cluster028 18 VH1-69 J00256_AEHJ3 8 DLDWGFNY

Cluster029 17 VH1-69 J00256-AEHJ6 10 GGADMGTLDY

Cluster030 16 VH1-69 J00256-AEHJ1 13 WRMSVRPSEYFDL

Cluster031 16 VH1-69 J00256-AEHJ6 12 DKSDNWNYWFDP

Cluster032 16 VH4-59 J00256-AEHJ1 9 TPNWNYLDY

Cluster033 14 VH1-69 J00256-AEHJ1 12 NVRGYSAYDLDY

Cluster034 13 VH7-4-1 J00256-AEHJ6 12 DHDFRRGRSFDI

Cluster035 12 VH1-69 J00256-AEHJ6 10 GGYNSGDFDY

Cluster036 11 VH1-69 J00256-AEHJ6 12 DQSGYSSTLFDY

Cluster037 11 VH1-69 J00256-AEHJ2 12 WVYSNYEDYFDY

Cluster038 10 VH1-69 J00256-AEHJ1 12 DKSDNWNYWLDP

Cluster039 10 VH1-69 J00256-AEHJ1 12 HDYNNSVDALDI

Cluster040 10 VH7-4-1 J00256-AEHJ6 11 DHDWNRDVFDI

Cluster041 10 VH1-69 J00256-AEHJ6 12 RRGYSNPHWLDP

Cluster042 9 VH1-69 J00256-AEHJ6 13 GISGTTWDDSFDI

Cluster043 9 VH1-69 J00256-AEHJ6 11 EGCTNGVCYPF

Cluster044 9 VH1-69 J00256-AEHJ6 11 EGCSNGVCYPY

Cluster045 8 VH1-69 J00256-AEHJ1 17 DSRGYCTGGECSKGFDH

Cluster046 8 VH1-69 J00256-AEHJ1 17 DSRGYCTNGVCYKGFDY

Cluster047 8 VH1-69 J00256-AEHJ1 10 DEGGYNSFDH

Cluster048 8 VH7-4-1 J00256-AEHJ6 12 DHDFLSGRSFDV

Cluster049 8 VH1-69 J00256-AEHJ1 10 DEEGWNSFDN

Cluster050 8 VH1-69 J00256-AEHJ1 12 DGTGYSSSNFQY

Cluster051 8 VH7-4-1 J00256-AEHJ6 12 DHDFRLGRSFDI

Cluster052 8 VH7-4-1 J00256-AEHJ6 12 DHDFLSGRSFDI

Cluster053 8 VH1-69 J00256-AEHJ1 10 DEHGYNSFDY

Cluster054 7 VH1-69 J00256-AEHJ1 12 HDYSNSVDAFDI

Cluster055 7 VH1-69 J00256-AEHJ1 14 DTDYSMVATMGLDY

Cluster056 7 VH1-69 J00256-AEHJ1 12 NVRGYTAYDLDY

Cluster057 7 VH1-69 J00256-AEHJ1 11 EECSTTVCYPF

Cluster058 7 VH1-69 J00256-AEHJ6 11 EGCTNGVCYPY

Cluster059 7 VH1-69 J00256-AEHJ1 12 RRGYSNPHWFDS

Cluster060 7 VH7-4-1 J00256-AEHJ6 12 DHDFLSGRSFDF

Cluster061 6 VH1-69 J00256-AEHJ1 12 NIGGSSSSDFDY

Cluster062 6 VH1-69 J00256-AEHJ1 12 DGTGYSSSNFQH

Cluster063 6 VH1-69 J00256-AEHJ6 10 GGYSYYDLDY

Cluster064 5 VH1-69 J00256-AEHJ1 12 NVGGSSSSDFDY

Cluster065 5 VH1-69 J00256-AEHJ1 15 PEEKRGRFGELSFDY

Cluster066 5 VH7-4-1 J00256-AEHJ6 13 HYDILTGYPSFDY

Cluster067 5 VH1-69 J00256-AEHJ1 11 EGCTTGVCYPY

Cluster068 5 VH1-69 J00256-AEHJ1 10 GGADMGTLDF

Cluster069 5 VH1-69 J00256-AEHJ1 10 DEDGFNSFDY

Cluster070 5 VH1-69 J00256-AEHJ1 10 DENGYNSFDH

Cluster071 5 VH1-69 J00256-AEHJ1 10 GGGNYYEFVY

Cluster072 5 VH1-69 J00256-AEHJ6 10 GGDSSKSFDY

Cluster073 4 VH7-4-1 J00256-AEHJ6 12 DHDFLSGRAFDI

Cluster074 4 VH1-69 J00256-AEHJ1 13 DPSFSSSSGWFVP

Cluster075 4 VH1-69 J00256-AEHJ1 12 HDYTNTVDAFDV

Cluster076 4 VH7-4-1 J00256-AEHJ6 12 DHDFLRGRAFDI

Cluster077 4 VH1-69 J00256-AEHJ1 10 DGEGWNSFDY

Cluster078 4 VH1-69 J00256-AEHJ2 10 DVEGWNSFDS

Cluster079 4 VH1-69 J00256-AEHJ1 12 DGAGYSSSNFQN

Cluster080 4 VH1-69 J00256-AEHJ1 12 NVRGYSAHDLDY

Cluster081 4 VH1-69 J00256-AEHJ1 10 GGVGARDFDY

Cluster082 4 VH1-69 J00256-AEHJ1 11 EGCSNGVCYPF

Cluster083 4 VH3-30 J00256-AEHJ1 15 GLPITMVRGAYSFDY

Cluster084 4 VH1-69 J00256-AEHJ1 10 GGDSSNSFDY

Cluster085 3 VH1-69 J00256-AEHJ1 9 DGGWNSFDF

Cluster086 3 VH1-69 J00256-AEHJ1 12 DQSGYSSILFEY

Cluster087 3 VH7-4-1 J00256-AEHJ6 16 DREFGSSWVFAEYFQH

Cluster088 3 VH7-4-1 J00256-AEHJ6 16 DRGNSSSWVFAEDFQH

Cluster089 3 VH1-69 J00256-AEHJ1 10 DENGFNSFDY

Cluster090 3 VH1-69 J00256-AEHJ1 12 DVRGYSANDLEY

Cluster091 3 VH1-69 J00256-AEHJ1 11 EGCNTGVCYPY

Cluster092 3 VH1-69 J00256-AEHJ1 10 DGDGYNSFDY

Cluster093 3 VH7-4-1 J00256-AEHJ1 11 DHSWNRDVFDI

Cluster094 3 VH1-69 J00256-AEHJ1 9 DITGTKGDY

Cluster095 3 VH1-69 J00256-AEHJ1 10 DEEGWNSFDY

Cluster096 3 VH1-69 J00256-AEHJ1 11 EGCLTGVCDPY

Cluster097 3 VH1-69 J00256-AEHJ1 10 DEAGYNSFDY

Cluster098 3 VH1-69 J00256-AEHJ1 17 DIEAVPAALNWNYDFDY

Cluster099 2 VH1-69 J00256-AEHJ6 11 EGCITGVCYPY

Cluster100 2 VH1-69 J00256-AEHJ6 17 DIVVVPTALNWNYDFDY

Cluster101 2 VH7-4-1 J00256-AEHJ1 12 DHDFLTGRAFDF

Cluster102 2 VH1-69 J00256-AEHJ1 13 DRYRSGWSNDFDI

Cluster103 2 VH1-69 J00256-AEHJ1 10 GGGNYYEFVS

Cluster104 2 VH7-4-1 J00256-AEHJ6 13 DRRFSYGWGNFDY

Cluster105 2 VH1-69 J00256-AEHJ2 13 GITGTTWDDSFDL

Cluster106 2 VH1-69 J00256-AEHJ1 13 WQMSVSPSEYFDL

Cluster107 2 VH1-69 J00256-AEHJ6 13 EGRGLAAAGPFDS

Cluster108 2 VH1-69 J00256-AEHJ6 12 DQTGYSSILFDY

Cluster109 2 VH7-4-1 J00256-AEHJ6 13 DREFSYGYGDFDF

Cluster110 2 VH1-69 J00256-AEHJ1 12 DQTGYSSTLFDF

Cluster111 2 VH1-69 J00256-AEHJ6 12 DQSGYSSILFGY

Cluster112 2 VH1-69 J00256-AEHJ1 13 DPSFSSSSGWLDP

Cluster113 2 VH1-69 J00256-AEHJ1 13 DPSYSSSSGWFDP

Cluster114 2 VH7-4-1 J00256-AEHJ6 16 DRGHISGWVFAEDFQY

Cluster115 2 VH5-51 J00256-AEHJ1 17 LGDYVWGSYRYTEAFDI

Cluster116 2 VH1-69 J00256_AEHJ3 11 EGCSSGVCYPY

Cluster117 2 VH1-69 J00256-AEHJ1 10 GGEDMGTLDY

Cluster118 2 VH1-69 J00256-AEHJ1 13 EGRGIAAAGPFDS

Cluster119 2 VH7-4-1 J00256-AEHJ1 11 DHDWTHDVFDI

Cluster120 2 VH1-69 J00256-AEHJ1 15 DNTMVRGIDYYYMDV

Cluster121 2 VH4-59 J00256-AEHJ1 9 TPDWNYLDY

Cluster122 2 VH3-23 J00256-AEHJ1 14 DKGINWNYRNAFDI

Cluster123 2 VH3-15 J00256-AEHJ1 11 DGLLWFGELYY

Cluster124 2 VH1-69 J00256-AEHJ1 11 EGCSNAVCYPY

Cluster125 2 VH1-69 J00256-AEHJ1 11 EGCPHAVCFPF

Cluster126 2 VH1-69 J00256-AEHJ1 11 EGCPTGVCYPY

Cluster127 2 VH1-69 J00256-AEHJ6 11 EGCSNSVCFPY

Cluster128 2 VH1-69 J00256-AEHJ1 11 EGCSHAVCYPF

Cluster129 2 VH1-69 J00256-AEHJ1 11 EECSNTVCYPF

Cluster130 2 VH7-4-1 J00256-AEHJ6 12 DHDFRTGRSFDI

Cluster131 2 VH1-69 J00256-AEHJ1 10 DEDGYNSFDS

Cluster132 2 VH1-69 J00256-AEHJ1 10 DEDGYNSFDF

Cluster133 2 VH7-4-1 J00256-AEHJ6 13 DRRFSYGYGDFDY

Cluster134 2 VH7-4-1 J00256-AEHJ6 12 DHDFWRGRSLDV

Cluster135 1 VH1-69 J00256-AEHJ1 12 DETGYSSSNFQH

Cluster136 1 VH4-59 J00256-AEHJ1 13 ITIFGVVIWYFDL

Cluster137 1 VH7-4-1 J00256-AEHJ6 12 DHDFLTGRSFDI

Cluster138 1 VH1-69 J00256-AEHJ6 10 GGTSYYDLDY

Cluster139 1 VH1-69 J00256-AEHJ2 12 NVRGSSAHDLDY

Cluster140 1 VH7-4-1 J00256-AEHJ6 12 DHDFLTGRAFDI

Cluster141 1 VH7-4-1 J00256-AEHJ6 12 DHDFRTGRAFDI

Cluster142 1 VH1-69 J00256-AEHJ6 12 RGYYSDDYYFDG

Cluster143 1 VH1-69 J00256-AEHJ6 10 GGYNSGDFDF

Cluster144 1 VH7-4-1 J00256-AEHJ1 12 DHDFLTGRAFDV

Cluster145 1 VH1-69 J00256-AEHJ1 11 EGCTHGVCYPY

Cluster146 1 VH7-4-1 J00256-AEHJ6 12 DHYFRRGRTFDI

Cluster147 1 VH7-4-1 J00256-AEHJ6 12 CHDFRSGRSFDI

Cluster148 1 VH1-69 J00256-AEHJ6 12 RRGYSSPHWLDP

Cluster149 1 VH1-69 J00256-AEHJ1 15 DTTMVRGLDYYYMDV

Cluster150 1 VH7-4-1 J00256-AEHJ6 12 DHDFWRVHSLDV

Cluster151 1 VH1-69 J00256-AEHJ1 11 GGFGSSSDFDF

Cluster152 1 VH1-69 J00256-AEHJ6 11 GGYGSSSDFDY

Cluster153 1 VH7-4-1 J00256-AEHJ1 12 DHDFRSGRSFDM

Cluster154 1 VH3-15 J00256-AEHJ1 14 DRSSGWGHYYYMDV

Cluster155 1 VH1-69 J00256-AEHJ6 10 GRADMGTLDY

Cluster156 1 VH7-4-1 J00256-AEHJ6 12 DQNFRSGRSFDI

Cluster157 1 VH1-69 J00256-AEHJ6 10 DQNGYNSFDY

Cluster158 1 VH1-69 J00256-AEHJ1 10 DENGHNSFDY

Cluster159 1 VH1-69 J00256-AEHJ1 13 DRHRSGWSNDFDI

Cluster160 1 VH1-69 J00256-AEHJ1 13 DRYRSGWSNDFDV

Cluster161 1 VH1-69 J00256-AEHJ1 11 EGYNSRYYFDY

Cluster162 1 VH1-69 J00256-AEHJ1 13 DPSYSGTSGWFDP

Cluster163 1 VH1-69 J00256-AEHJ1 12 DQTGYSTILFDY

Cluster164 1 VH1-69 J00256-AEHJ6 12 DQSGYSSILFDF

Cluster165 1 VH1-69 J00256-AEHJ1 12 DQSGYTSILFDY

Cluster166 1 VH1-69 J00256-AEHJ1 13 WRMSVSPSEYFDV

Cluster167 1 VH1-69 J00256-AEHJ1 13 WQMAVRPSEYFDL

Cluster168 1 VH1-69 J00256-AEHJ6 17 DSRGYCTDGVCYKGFDY

Cluster169 1 VH1-69 J00256-AEHJ1 11 EGYNNRYYFDY

Cluster170 1 VH1-69 J00256-AEHJ1 13 WRLSVRPSEYFDL

Cluster171 1 VH1-69 J00256-AEHJ1 10 RVDWKDYFDY

Cluster172 1 VH7-4-1 J00256-AEHJ6 13 DREFSHGYGDFDY

Cluster173 1 VH1-69 J00256-AEHJ1 12 DQSGYSSMFFEY

Cluster174 1 VH7-4-1 J00256-AEHJ1 12 DFTGIYNAFFDH

Cluster175 1 VH7-4-1 J00256-AEHJ6 14 DGGYSGYDLNWFDP

Cluster176 1 VH1-69 J00256-AEHJ1 12 DQTGYTSTLFDY

Cluster177 1 VH1-69 J00256-AEHJ1 12 DQNGYSSTLFNF

Cluster178 1 VH7-4-1 J00256-AEHJ6 13 DREFSYGYGDLDY

Cluster179 1 VH1-69 J00256-AEHJ6 13 GITGTTWDDSFDS

Cluster180 1 VH1-69 J00256-AEHJ1 13 DPSYSSTSGWFDS

Cluster181 1 VH1-69 J00256-AEHJ6 13 WRMSVSPSEYFDL

Cluster182 1 VH1-69 J00256-AEHJ6 13 EGRGMSAAGPFDS

Cluster183 1 VH1-69 J00256-AEHJ1 12 NIGGSSASDFDY

Cluster184 1 VH1-69 J00256-AEHJ1 13 EGRGLSAAGPFDS

Cluster185 1 VH1-69 J00256-AEHJ1 12 NIGGASSSDFDY

Cluster186 1 VH4-39 J00256-AEHJ6 9 PRWDDAFDI

Cluster187 1 VH7-4-1 J00256-AEHJ6 16 DRGYISSWVFAEDFQH

Cluster188 1 VH7-4-1 J00256-AEHJ6 16 DRGYMNNWVFAEYFPH

Cluster189 1 VH7-4-1 J00256-AEHJ6 16 DRGYVSNWVFAECFQY

Cluster190 1 VH7-4-1 J00256-AEHJ6 16 DRGNISRWVFAEDFQH

Cluster191 1 VH7-4-1 J00256-AEHJ6 16 DRGSSSSWVFAEDFQH

Cluster192 1 VH7-4-1 J00256-AEHJ6 16 DRGDLSRWVFAEIFHY

Cluster193 1 VH7-4-1 J00256-AEHJ6 16 DRGNISSWVFAEYFPH

Cluster194 1 VH7-4-1 J00256-AEHJ6 16 DRGYLSSWVFAEHFQH

Cluster195 1 VH7-4-1 J00256-AEHJ6 16 DRGYISNWVFAEDFQH

Cluster196 1 VH7-4-1 J00256-AEHJ6 17 ERGALIPRMIFAEHFQY

Cluster197 1 VH1-69 J00256-AEHJ6 10 GEYSYGDFVY

Cluster198 1 VH1-69 J00256-AEHJ6 12 DKSDNWDYWFDP

Cluster199 1 VH1-69 J00256-AEHJ6 12 DKSDDWNYWFDP

Cluster200 1 VH7-4-1 J00256-AEHJ1 18 DWGYYDSIGYYHRNLFDY

Cluster201 1 VH7-4-1 J00256-AEHJ6 16 DERYISDWYFAEYFQN

Cluster202 1 VH1-69 J00256-AEHJ1 12 WSYSNYEDWFDP

Cluster203 1 VH1-69 J00256-AEHJ1 14 DGGYIAARPDAFDI

Cluster204 1 VH1-69 J00256-AEHJ1 10 GGYSSSSWDY

Cluster205 1 VH1-69 J00256-AEHJ1 11 WNWNYEDYFDY

Cluster206 1 VH1-69 J00256-AEHJ1 12 HDYTNTVDDFDI

Cluster207 1 VH1-69 J00256-AEHJ1 12 HDYNNSVDAFDI

Cluster208 1 VH1-69 J00256-AEHJ1 12 HDYINTVDAFDI

Cluster209 1 VH1-69 J00256-AEHJ1 12 HDFTNTVDAFDI

Cluster210 1 VH5-51 J00256-AEHJ1 17 DYDYVWGSYRYTKAFDI

Cluster211 1 VH3-15 J00256-AEHJ1 11 DREWELGAFDI

Cluster212 1 VH5-51 J00256-AEHJ1 14 LLTGTTDYYYYMDV

Cluster213 1 VH1-69 J00256-AEHJ1 11 EGCTTGVCFPY

Cluster214 1 VH7-4-1 J00256-AEHJ6 13 DRDFSYGYGDFDY

Cluster215 1 VH1-69 J00256-AEHJ2 12 WVYSNYEDYLDY

Cluster216 1 VH1-69 J00256-AEHJ1 10 GGYSSGDFDY

Cluster217 1 VH5-51 J00256-AEHJ1 18 RGLLWFGELLSHHDAFDI

Cluster218 1 VH3-15 J00256-AEHJ1 11 EGLLWFGELFR

Cluster219 1 VH1-69 J00256-AEHJ1 15 DKTMVRGVDYYYMDV

Cluster220 1 VH1-69 J00256-AEHJ1 8 DICWYLDY

Cluster221 1 VH7-4-1 J00256-AEHJ6 11 DHDWNRDAFDI

Cluster222 1 VH7-4-1 J00256-AEHJ1 11 DHDWKRDVFDI

Cluster223 1 VH1-69 J00256-AEHJ1 10 DVEGWNSFDF

Cluster224 1 VH4-39 J00256-AEHJ6 15 HNYGSGSYRDYYMDV

Cluster225 1 VH1-69 J00256-AEHJ1 10 GGYDTTSYDY

Cluster226 1 VH3-13 J00256-AEHJ1 11 GAHSSSDAFDI

Cluster227 1 VH3-15 J00256-AEHJ1 16 EEYSSSWPYYYYYMDV

Cluster228 1 VH3-15 J00256-AEHJ1 9 APPHDAFDI

Cluster229 1 VH7-4-1 J00256-AEHJ6 12 DHDFWTGRAFDI

Cluster230 1 VH7-4-1 J00256-AEHJ1 12 DHDFWSGRAFDI

Cluster231 1 VH7-4-1 J00256-AEHJ6 12 DHDFRSGRAFDI

Cluster232 1 VH1-69 J00256-AEHJ1 12 DGTGNSSSNFQH

Cluster233 1 VH7-4-1 J00256-AEHJ6 15 GPTYYDLWSRYYFDY

Cluster234 1 VH1-69 J00256-AEHJ6 12 NVRGSSANDLDY

Cluster235 1 VH1-69 J00256-AEHJ1 11 EGCFNGVCYPF

Cluster236 1 VH1-69 J00256-AEHJ6 11 EGCTTGVCYPF

Cluster237 1 VH1-69 J00256-AEHJ1 10 GGVGANDFDY

Cluster238 1 VH1-69 J00256-AEHJ1 11 EGCPAAVCYPY

Cluster239 1 VH1-69 J00256-AEHJ1 11 EGCITGVCFPY

Cluster240 1 VH1-69 J00256-AEHJ1 11 EGCSDGVCYPF

Cluster241 1 VH1-69 J00256-AEHJ6 11 EGCTIGICYPF

Cluster242 1 VH1-69 J00256-AEHJ1 11 EGCSHAVCFPF

Cluster243 1 VH1-69 J00256-AEHJ1 11 EGCSNTICYPF

Cluster244 1 VH7-4-1 J00256-AEHJ6 13 DSGSYYYYYYMDV

Cluster245 1 VH3-15 J00256-AEHJ1 11 EGLLWFGELFL

Cluster246 1 VH7-4-1 J00256-AEHJ6 13 DREYSYGYGDFDN

Cluster247 1 VH1-69 J00256-AEHJ1 11 EECTTGVCYPY

Cluster248 1 VH1-69 J00256-AEHJ6 11 EGCNHGVCYPY

Cluster249 1 VH1-69 J00256-AEHJ6 11 DGCTNGVCYPY

Cluster250 1 VH7-4-1 J00256-AEHJ1 12 DHDFRSGRSFDV

Cluster251 1 VH5-51 J00256-AEHJ1 15 RGYYDSSGYRNWFDP

Cluster252 1 VH7-4-1 J00256-AEHJ6 12 DHDFRRGRSFDV

Cluster253 1 VH4-59 J00256-AEHJ1 8 DKGENFDY

Cluster254 1 VH7-4-1 J00256-AEHJ6 15 APYYDILTGYPRMDV

Cluster255 1 VH3-30 J00256_AEHJ3 10 DSYYYYYMDV

Cluster256 1 VH7-4-1 J00256-AEHJ6 9 ELLDDAFDI

Cluster257 1 VH7-4-1 J00256-AEHJ6 9 SSPPDAFDI

Cluster258 1 VH5-51 J00256-AEHJ1 9 DGYNYPFDY

Cluster259 1 VH7-4-1 J00256-AEHJ6 13 YYDILTGYSYFDY

Cluster260 1 VH5-51 J00256-AEHJ1 10 HLLWNSYFDY

Cluster261 1 VH3-13 J00256-AEHJ1 15 GGLELRDYYYYYMDV

Cluster262 1 VH1-69 J00256-AEHJ1 17 DIVVVPAALNWNYDFDY

Cluster263 1 VH7-4-1 J00256-AEHJ6 16 DDSSSSPYYYYYYMDV

Cluster264 1 VH2-5 J00256-AEHJ2 11 SGYSSSPYFDY

Cluster265 1 VH3-15 J00256-AEHJ1 9 GKIGEGKNY

Cluster266 1 VH1-69 J00256-AEHJ1 9 ETGTTLFDY

Cluster267 1 VH3-13 J00256-AEHJ1 12 GIIVGATYAFDI

Cluster Cluster Size VGene JGene CDR3 Length CDR3

Cluster001 63 VH7-4-1 J00256-AEHJ6 13 DREFSYGYGDFDY

Cluster002 56 VH1-69 J00256-AEHJ1 13 DPSYSSTSGWFDP

Cluster003 52 VH7-4-1 J00256-AEHJ6 16 DRGYMSNWVFAEYFPH

Cluster004 51 VH1-69 J00256-AEHJ6 10 GGYSYGDFDY

Cluster005 45 VH1-69 J00256-AEHJ6 11 DASNWNYILQH

Cluster006 42 VH1-69 J00256-AEHJ6 12 DQSGYSSILFDY

Cluster007 40 VH1-69 J00256-AEHJ1 12 HDYTNTVDAFDI

Cluster008 28 VH1-69 J00256-AEHJ1 12 DQTGYSSTLFDY

Cluster009 24 VH1-69 J00256-AEHJ1 12 HDYTNSVDAFDI

Cluster010 22 VH1-69 J00256-AEHJ1 13 GITGTTWDDSFDI

Cluster011 21 VH1-69 J00256-AEHJ1 13 DPSFSSSSGWFDP

Cluster012 19 VH1-69 J00256-AEHJ1 12 NVGGTSSSDFDY

Cluster013 19 VH7-4-1 J00256-AEHJ6 16 DRKYVTNWVFAEDFQH

Cluster014 18 VH1-69 J00256-AEHJ1 10 DEGGYNSFDY

Cluster015 16 VH1-69 J00256-AEHJ1 13 WRMSVRPSEYFDL

Cluster016 16 VH1-69 J00256-AEHJ6 12 DKSDNWNYWFDP

Cluster017 12 VH1-69 J00256-AEHJ1 10 DEDGYNSFDY

Cluster018 11 VH1-69 J00256-AEHJ6 12 DQSGYSSTLFDY

Cluster019 10 VH1-69 J00256-AEHJ1 12 DKSDNWNYWLDP

Cluster020 10 VH1-69 J00256-AEHJ1 12 HDYNNSVDALDI

Cluster021 9 VH1-69 J00256-AEHJ6 13 GISGTTWDDSFDI

Cluster022 8 VH1-69 J00256-AEHJ1 17 DSRGYCTGGECSKGFDH

Cluster023 8 VH1-69 J00256-AEHJ1 17 DSRGYCTNGVCYKGFDY

Cluster024 8 VH1-69 J00256-AEHJ1 10 DVEGWNSFDY

Cluster025 8 VH1-69 J00256-AEHJ1 10 DEGGYNSFDH

Cluster026 7 VH1-69 J00256-AEHJ6 10 GGYNSGDFDY

Cluster027 7 VH1-69 J00256-AEHJ6 10 DENGYNSFDY

Cluster028 7 VH1-69 J00256-AEHJ1 12 HDYSNSVDAFDI

Cluster029 6 VH1-69 J00256-AEHJ1 12 NIGGSSSSDFDY

Cluster030 5 VH1-69 J00256-AEHJ1 12 NVGGSSSSDFDY

Cluster031 5 VH1-69 J00256-AEHJ1 15 PEEKRGRFGELSFDY

Cluster032 4 VH1-69 J00256-AEHJ1 13 DPSFSSSSGWFVP

Cluster033 4 VH1-69 J00256-AEHJ1 12 HDYTNTVDAFDV

Cluster034 3 VH1-69 J00256-AEHJ1 12 DQSGYSSILFEY

Cluster035 3 VH7-4-1 J00256-AEHJ6 16 DREFGSSWVFAEYFQH

Cluster036 3 VH7-4-1 J00256-AEHJ6 16 DRGNSSSWVFAEDFQH

Cluster037 3 VH1-69 J00256-AEHJ1 10 DENGFNSFDY

Cluster038 2 VH1-69 J00256-AEHJ2 13 GITGTTWDDSFDL

Cluster039 2 VH1-69 J00256-AEHJ1 13 WQMSVSPSEYFDL

Cluster040 2 VH1-69 J00256-AEHJ6 13 EGRGLAAAGPFDS

Cluster041 2 VH1-69 J00256-AEHJ6 12 DQTGYSSILFDY

Cluster042 2 VH7-4-1 J00256-AEHJ6 13 DREFSYGYGDFDF

Cluster043 2 VH1-69 J00256-AEHJ1 12 DQTGYSSTLFDF

Cluster044 2 VH1-69 J00256-AEHJ6 12 DQSGYSSILFGY

Cluster045 2 VH1-69 J00256-AEHJ1 13 DPSFSSSSGWLDP

Cluster046 2 VH1-69 J00256-AEHJ1 13 DPSYSSSSGWFDP

Cluster047 2 VH7-4-1 J00256-AEHJ6 16 DRGHISGWVFAEDFQY

Cluster048 2 VH5-51 J00256-AEHJ1 17 LGDYVWGSYRYTEAFDI

Cluster049 1 VH1-69 J00256-AEHJ1 13 DPSYSGTSGWFDP

Cluster050 1 VH1-69 J00256-AEHJ1 12 DQTGYSTILFDY

Cluster051 1 VH1-69 J00256-AEHJ6 12 DQSGYSSILFDF

Cluster052 1 VH1-69 J00256-AEHJ1 12 DQSGYTSILFDY

Cluster053 1 VH1-69 J00256-AEHJ1 13 WRMSVSPSEYFDV

Cluster054 1 VH1-69 J00256-AEHJ1 13 WQMAVRPSEYFDL

Cluster055 1 VH1-69 J00256-AEHJ6 17 DSRGYCTDGVCYKGFDY

Cluster056 1 VH1-69 J00256-AEHJ1 11 EGYNNRYYFDY

Cluster057 1 VH1-69 J00256-AEHJ1 13 WRLSVRPSEYFDL

Cluster058 1 VH1-69 J00256-AEHJ1 10 RVDWKDYFDY

Cluster059 1 VH7-4-1 J00256-AEHJ6 13 DREFSHGYGDFDY

Cluster060 1 VH1-69 J00256-AEHJ1 12 DQSGYSSMFFEY

Cluster061 1 VH7-4-1 J00256-AEHJ1 12 DFTGIYNAFFDH

Cluster062 1 VH7-4-1 J00256-AEHJ6 14 DGGYSGYDLNWFDP

Cluster063 1 VH1-69 J00256-AEHJ1 12 DQTGYTSTLFDY

Cluster064 1 VH1-69 J00256-AEHJ1 12 DQNGYSSTLFNF

Cluster065 1 VH7-4-1 J00256-AEHJ6 13 DREFSYGYGDLDY

Cluster066 1 VH1-69 J00256-AEHJ6 13 GITGTTWDDSFDS

Cluster067 1 VH1-69 J00256-AEHJ1 13 DPSYSSTSGWFDS

Cluster068 1 VH1-69 J00256-AEHJ6 13 WRMSVSPSEYFDL

Cluster069 1 VH1-69 J00256-AEHJ6 13 EGRGMSAAGPFDS

Cluster070 1 VH1-69 J00256-AEHJ1 12 NIGGSSASDFDY

Cluster071 1 VH1-69 J00256-AEHJ1 13 EGRGLSAAGPFDS

Cluster072 1 VH1-69 J00256-AEHJ1 12 NIGGASSSDFDY

Cluster073 1 VH4-39 J00256-AEHJ6 9 PRWDDAFDI

Cluster074 1 VH7-4-1 J00256-AEHJ6 16 DRGYISSWVFAEDFQH

Cluster075 1 VH7-4-1 J00256-AEHJ6 16 DRGYMNNWVFAEYFPH

Cluster076 1 VH7-4-1 J00256-AEHJ6 16 DRGYVSNWVFAECFQY

Cluster077 1 VH7-4-1 J00256-AEHJ6 16 DRGNISRWVFAEDFQH

Cluster078 1 VH7-4-1 J00256-AEHJ6 16 DRGSSSSWVFAEDFQH

Cluster079 1 VH7-4-1 J00256-AEHJ6 16 DRGDLSRWVFAEIFHY

Cluster080 1 VH7-4-1 J00256-AEHJ6 16 DRGNISSWVFAEYFPH

Cluster081 1 VH7-4-1 J00256-AEHJ6 16 DRGYLSSWVFAEHFQH

Cluster082 1 VH7-4-1 J00256-AEHJ6 16 DRGYISNWVFAEDFQH

Cluster083 1 VH7-4-1 J00256-AEHJ6 17 ERGALIPRMIFAEHFQY

Cluster084 1 VH1-69 J00256-AEHJ6 10 GEYSYGDFVY

Cluster085 1 VH1-69 J00256-AEHJ6 12 DKSDNWDYWFDP

Cluster086 1 VH1-69 J00256-AEHJ6 12 DKSDDWNYWFDP

Cluster087 1 VH7-4-1 J00256-AEHJ1 18 DWGYYDSIGYYHRNLFDY

Cluster088 1 VH7-4-1 J00256-AEHJ6 16 DERYISDWYFAEYFQN

Cluster089 1 VH1-69 J00256-AEHJ1 12 WSYSNYEDWFDP

Cluster090 1 VH1-69 J00256-AEHJ1 14 DGGYIAARPDAFDI

Cluster091 1 VH1-69 J00256-AEHJ1 10 GGYSSSSWDY

Cluster092 1 VH1-69 J00256-AEHJ1 11 WNWNYEDYFDY

Cluster093 1 VH1-69 J00256-AEHJ1 14 DTDYSMVATMGLDY

Cluster094 1 VH1-69 J00256-AEHJ1 12 HDYTNTVDDFDI

Cluster095 1 VH1-69 J00256-AEHJ1 12 HDYNNSVDAFDI

Cluster096 1 VH1-69 J00256-AEHJ1 12 HDYINTVDAFDI

Cluster097 1 VH1-69 J00256-AEHJ1 12 HDFTNTVDAFDI

Cluster098 1 VH5-51 J00256-AEHJ1 17 DYDYVWGSYRYTKAFDI

Cluster Cluster Size VGene JGene CDR3 Length CDR3

Cluster001 147 VH1-69 J00256-AEHJ6 10 xxxxxxxFDY

Cluster002 113 VH3-15 J00256-AEHJ6 9 xxxxxxFDS

Cluster003 64 VH3-23 J00256-AEHJ1 15 xxxxxxxxxxxFDI

Merus’ cLC antibodies 

• Selection outputs screened positive for binding  to the relevant WNT 
target were sequenced to establish VH identity and yielded 100nds of 
unique and related sequences. 

• Antigen-specific cLC Fab’s from immune libraries of WNT target immunized 
MeMo® mice were identified by FACS based screening for binding to cells 
expressing the target. 

WNT antibody panel generation (continued) 

• Discovery process for the 
four WNT targets yielded 
very large clusters of 
related antibodies from 
which candidates with 
optimal affinity and 
biophysical characteristics 
could be selected (e.g. pI 
variants, lack of post 
translation of 
modifications, similarity 
to germline). 

Affinity 

ELISA

Affinity 

FACS

1 LGR5 VH4-59 7 5 Cluster003 9.338 20843 91 No 0.829 0.606 0.309 51.0 Yes 282 326 No

2 LGR5 VH5-51 10 14 Cluster022 12.5 16026 96 No 1.816 1.63 1.739 106.7 Yes 653 568 No

3 LGR5 VH5-51 11 2 Cluster025 12.78 11199 92 No 1.92 1.738 1.529 88.0 Yes 451 392 No

4 LGR5 VH5-51 10 6 Cluster004 13.46 16095 97 No 1.74 1.722 1.741 101.1 Yes 1497 1139 No

5 LGR5 VH4-39 16 8 Cluster007 8.868 43103 59 Partial 1.115 1.005 0.876 87.2 Yes 308 5706 Yes

6 LGR5 VH4-59 18 9 Cluster014 13.87 24223 95 No 1.841 1.616 1.713 106.0 Yes 423 7559 Yes

7 LGR5 VH5-51 10 6 Cluster033 11.62 12767 88 No 1.682 1.603 1.858 115.9 Yes 993 706 No

8 LGR5 VH1-69 10 4 Cluster008 8.111 6847 98 No 0.732 0.601 0.325 54.1 Yes 268 359 No

9 LGR5 VH4-59 7 5 Cluster003 8.519 16260 85 No 0.686 0.532 0.325 61.1 Yes 276 316 No

10 LGR5 VH5-51 10 14 Cluster022 12.63 14966 96 No 1.92 1.598 1.627 101.8 Yes 869 669 No

11 LGR5 VH5-51 11 2 Cluster025 13.15 22628 94 No 1.72 1.506 1.681 111.6 Yes 715 650 No

12 LGR5 VH5-51 10 6 Cluster004 11.35 8779 95 No 1.679 1.596 1.27 79.6 Yes 360 373 No

13 LGR5 VH4-39 16 8 Cluster007 8.346 32890 62 Partial 0.885 0.785 0.58 73.9 Yes 324 4495 Yes

14 LGR5 VH1-69 10 4 Cluster010 7.799 6101 100 No 0.665 0.535 0.398 74.4 Yes 291 306 No

15 LGR5 VH5-51 11 2 Cluster001 12.15 24879 94 No 1.69 1.677 1.664 99.2 Yes 1113 981 No

16 LGR5 VH1-69 10 4 Cluster034 7.774 6007 111 No 0.533 0.431 0.235 54.5 Yes 281 348 No

17 LGR5 VH4-39 16 17 Cluster035 8.945 22197 80 Partial 0.722 0.655 0.401 61.2 Yes 432 2048 Yes

18 LGR5 VH5-51 11 11 Cluster029 9.293 24974 82 No 0.864 0.839 0.597 71.2 Yes 311 571 No

19 LGR5 VH1-69 12 1 Cluster013 8.963 40348 68 Partial 1.104 1.085 0.99 91.2 Yes 328 5073 Yes

20 LGR5 VH1-69 12 1 Cluster015 9.517 41734 63 Partial 1.091 1.074 0.975 90.8 Yes 285 5579 Yes

21 LGR5 VH1-69 12 1 Cluster012 9.642 40533 71 Partial 1.063 1.054 0.952 90.3 Yes 348 5514 Yes

22 LGR5 VH1-69 12 1 Cluster006 7.864 40187 59 Partial 1.048 0.985 0.867 88.0 Yes 379 4997 Yes

23 LGR5 VH1-69 12 1 Cluster016 8.956 40833 65 Partial 1.133 1.111 0.98 88.2 Yes 288 4525 Yes

24 LGR5 VH7-4-1 18 10 Cluster011 8.797 41872 95 No 1.085 1.05 0.964 91.8 Yes 531 1333 Yes

25 LGR5 VH1-69 10 4 Cluster031 8.001 19378 107 No 0.902 0.81 0.609 75.2 Yes 438 346 No

26 LGR5 VH1-69 12 1 Cluster040 9.264 44272 67 Partial 1.066 1.059 1.043 98.5 Yes 344 4758 Yes

27 RNF43 VH5-51 14 24 Cluster042 1.869 26991 107 No 1.326 1.12 0.525 46.9 No 399 884 No

28 RNF43 VH7-4-1 4 18 Cluster026 9.642 6150 100 No 0.709 0.594 0.285 48.0 No 474 6288 Yes

29 RNF43 VH3-13 14 1 Cluster060 10.14 82605 29 Yes 1.496 1.397 1.377 98.6 Yes 396 15900 Yes

30 RNF43 VH4-39 14 2 Cluster015 10.38 79575 71 Partial 1.525 1.396 1.335 95.6 Yes 525 22800 Yes

31 RNF43 VH3-13 14 1 Cluster001 8.931 83254 40 Yes 1.516 1.471 1.283 87.2 Yes 365 14400 Yes

32 RNF43 VH4-39 14 2 Cluster002 14.05 92972 71 Partial 1.512 1.523 1.529 100.4 Yes 445 59000 Yes

33 RNF43 VH3-13 14 1 Cluster047 12.52 93258 33 Yes 1.521 1.43 1.325 92.7 Yes 396 20500 Yes

34 RNF43 VH7-4-1 4 18 Cluster026 12.3 10550 100 No 0.949 0.795 0.356 44.8 No 530 8509 Yes

35 ZNRF3 VH7-4-1 11 6 Cluster004 9.608 32012 90 No 1.78 1.693 1.264 74.7 Maybe 415 45300 Yes

36 ZNRF3 VH7-4-1 11 12 Cluster017 11.29 29235 102 No 1.722 1.783 1.722 96.6 Yes 546 43400 Yes

37 ZNRF3 VH7-4-1 11 12 Cluster017 10.19 29680 93 No 1.799 1.671 1.705 102.0 Yes 480 46800 Yes

38 ZNRF3 VH7-4-1 11 5 Cluster005 10.89 38321 75 Partial 1.804 1.747 1.336 76.5 Maybe 398 53800 Yes

39 ZNRF3 VH5-51 13 26 Cluster048 0.5821 19142 96 No 1.762 1.659 1.5 90.4 Yes 367 37800 Yes

40 ZNRF3 VH5-51 13 26 Cluster048 10.85 19446 93 No 1.729 1.688 1.087 64.4 Yes 502 42100 Yes

41 ZNRF3 VH7-4-1 11 7 Cluster008 10.44 31884 90 No 1.656 1.562 0.928 59.4 Maybe 460 71500 Yes

42 ZNRF3 VH7-4-1 11 10 Cluster027 11.66 27470 85 No 1.523 1.587 0.973 61.3 Yes 502 47600 Yes

43 ZNRF3 VH7-4-1 11 9 Cluster039 7.763 12488 102 No 1.012 1.103 0.581 52.7 Yes 369 12300 Yes

44 ZNRF3 VH7-4-1 14 13 Cluster043 7.433 9295 105 No 1.09 0.948 0.695 73.3 Maybe 379 28200 Yes

45 ZNRF3 VH7-4-1 11 9 Cluster011 12.89 26933 86 No 1.776 1.714 1.776 103.6 Yes 646 43500 Yes

46 ZNRF3 VH7-4-1 11 7 Cluster014 12.04 46341 50 Yes 1.813 1.793 1.357 75.7 Yes 470 68800 Yes

47 ZNRF3 VH7-4-1 11 15 Cluster022 12.71 22920 94 No 1.683 1.641 1.272 77.5 Yes 542 11500 Yes

48 ZNRF3 VH7-4-1 14 13 Cluster032 12.2 24318 93 No 1.879 1.602 1.415 88.3 Yes 365 45400 Yes

49 ZNRF3 VH7-4-1 11 10 Cluster010 12.19 36923 82 No 1.621 1.434 1.137 79.3 Yes 674 54700 Yes
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WNT antibody panel characterisation 

• Combined data set used to select candidates for initial functional 
screening based on stability, affinity, sequence diversity, epitope 
diversity & ligand blocking activity (table of attributes given below). 

WNT antibody panel generation 

WNT target immunization & phage antibody selection 

• From RNA extracted from lymphoid organs, phage antibody display libraries 
were made from which antigen-specific Fabs were isolated by phage display. 
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MeMo® common light chain mice 

• cLC antibodies 
directly from 
MeMo® prevent 
heavy/light chain 
mispairing. 

• CH3 regions  
were engineered 
to generate 
bispecific human 
IgG1 molecules. 

• Biclonics® can be 
efficiently 
produced in a 
single cell. 

• Biclonics® are 
unaltered in 
accelerated 
stability assays 
and all have near 
wild type IgG 
melting 
temperatures. 

Bispecific IgG engineering 

Summary of CSC Biclonics discovery 
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 4 New Targets 54 MeMo®  
mice immunized 
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specific Fab arms 
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53 Fabs selected after 
characterization 

62 VH cloning 
53 WNT arms 
8 HER arms 
1 mock arm 
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545 novel Bispecific antibodies 
produced in replicates using 
high throughput automated 

liquid handling. 

Screening of WNT immune cLC phage libraries 

• MeMo® mice were immunized with 
DNA (by tattooing shown left) or 
recombinant protein with adjuvant. 

• Serum taken from mice was screened 
regularly for appearance of a target 
specific serum titer (example shown 
below). 
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Phage library VH repertoire MeMo® 
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Elution Re-infection Screening 
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