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antibody humanization
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Reasons why CDR grafts fail
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CDR-Donors: Rabbit Antibodies

Germline sequence alignment retrieved from IMGT

~1000 rabbit V;, ~500 Vk and ~30 VA retrieved from NCBI
Less sequence variability than human and murine antibodies,
frameworks huVk1 and huV_ 3-like

Several features found that are not seen in human and
murine variable domains

Only two rabbit antibody structures found in the pdb:
3NL4 (1.54A res.) is annotated as such,
2X7L isn't.
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CDR-Donors: Rabbit Antibodies

Murine and human antibody repertoires are quite

similar — the rabbit repertoire is different:

Vk-Domains

« Rabbit kappa light chains contain an additional Cys in position L98 (L80),
which can form a disulfide bond with a Cys in C,
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VL/Oligomers
VL/Proteins

HuCal Vk1 JFTLTI1SSLQPIHIFATYY
HuCal Vk2 D F T LEISEVEAVGVYY

HuCal Vk3 MFTLTI1SS LEHPIAJFAVYY

HuCal Vk4 FTLTI1SSLQA[RIVAVYY

IGKV1S1 IGKVIS1*0 Q FTLTISGVECDDAATYYCAGYKSYS
IGKV1S2 IGKV1S2*0 Q FTLTISGVQCDDAATYYCQGSYYSS
IGKV1S3 IGKV1S3*0 EYTLTISGVQCDDAATYYCQHGYIYS
IGKV1S4 IGKV1S4*0 Q FTLTISGVQCDDAATYYCQGGYYNS
IGKV1S5  IGKV1S5*0 Q F T L SGVQCDDAATYYCAGYYYSG
IGKV1S6  IGKV1S6*0 QFTLNSCDDAATYYCQCTYSSS
IGKV1S7 IGKVIS7*0 Q FTLT IS CDDAATYYCQCTYSSS
IGKV1S8 IGKV1S8*0 Q FTLTINGVQCDDAATYYCQCTYSSS
IGKV1S9 IGKV1S9*0 Q FTLTISGVQCDDAATYYCLGEFSSS
IGKV1S10 IGKV1S10* Q FTLTISDLECADAATYYCQSNYYSS
IGKV1S11 IGKV1S11* Q FTLTINGVQCDDAATYYCAARY S GN
IGKV1S12 IGKV1S12* Q FTLTISGVQCDDAATYYCQGAY SGN
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CDR-Donors: Rabbit Antibodies

Murine and human antibody repertoires are quite similar — the rabbit
repertoire is different:

Vk-Domains

« Chothia canonical rules do not recognize most rabbit CDR L1s, although
there is no reason why they should not assume the conformation
appropriate to their length

« There is less length variability in CDR-L1 of rabbit Vk domains than
iIn human and murine kappa domains



CDR 1 in murine/human antibodies

Segment length (residues 20-47):.
all ) 19aa 20aa 22aa 23aa 24aa 252a  26aa
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CDR-Donors: Rabbit Antibodies

Murine and human antibody repertoires are quite similar — the rabbit
repertoire is different:

Vk-Domains

« CDR L3 in rabbit Vk lack GIn L108 (L90) and cis-Pro L136 (L?), which in
human and murine Vk domains produce the typical Q-loop conformation.
This produces a lambda-like CDR-L3 which might increase the flexibility of

the V /V, interface.



CDR L3 in murine/human light chains

Segment length (residues 102-144):
all 18aa 19aa 20aa

®* CDR Length: **7

22aa

S
07

L136«Pro L136=Pro L136=cis-Pro L136=tfrans-Pro
L135=cis-Pro

all 20aa 21aa 22aa

20 aa 21aa 22 aa 23 aa 24 aa 25aa 26 aa

Rabbit Vk 42 143 81 120 35 11 2



CDR-Donors: Rabbit Antibodies

VH-Domains

A’-strand (N-terminus) is frequently shortened by one residue
Upper core residue H2 is hydrophilic

Some V, domains have a flexible insertion (4 or 5 residues) in the kink
between strands A" and A"’

These V|, domains have additional Cys residues in positions H22 (H21)
and H90 (H79) that can form a disulfide bond connecting strand B to
strand F.

Others have additional Cys in positions H42 (H?) and H57 (H50), allowing
a disulfide bond that connects strands C and D.

Some combine both additional disulfide bonds

Rabbit V,, domains have a highly conserved additional Trp at the base of
CDR H2

Rabbit V, domains show length variability in the outer loop
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CDR-Donors: Rabbit Antibodies

VH-Domains

* These V|, domains have additional Cys residues in positions H22 (H21)
and H90 (H79) that can form a disulfide bond connecting strand B to
strand F.

« Others have additional Cys in positions H42 (H?) and H57 (H50), allowing
a disulfide bond that connects strands C and D.

e Some combine both additional disulfide bonds



Additional S-S bridges in V,,
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IGHV1S7 KLCCKASGHMFTFss By ymcwvrRQallckeLEWIGCTI Y AGH STHYASWVNGRFTLSRDNAQSTVCLQLNSLTAADTATYFCAR
IGHV1SS8 KLSCKDSGHFTLSSH BN AMCWVHQABIGKGLEWI ACID s STNYVSRVNGRFTISSDNTQNMVDLEMNSLTAADMAIYFCAR
IGHV1S40 |[TLTCTASGMFSFSSS MY YMCWVRQABIGKGLEWIACIYAGH STYYASWAKGRFTISKTSSIITTVTLQMTSLTAADTATYFCAR
IGHV1S43 [TLTCKASGEMIDFSSY BYYICWVRQABIGKGLELIACIYTSH STWYASWVNGRFTISRSTSLNTVDLKMTSLTAADTATYFCAR
IGHV1S45 [TLTCTASGMFSFSSS BYWICWVRQABIGKGLEWIACTIYAGH STYYASWAKGRFTISKTSSIITTVTLQMTSLTAADTATYFCAR
IGHV1S47 |[TLTCKASGMFDF s s BAn AaMmcwvRQABGKGIleEwI AcT YNGR STYYASWVNGRFTISRSTSLNTVTLQMTSLTAVDTATYFCAR
IGHV1S42 |[TLTCTASGMFTISSH ByHivmcwv cEABIGKGLEWIGY IYAGH STWYASWVKGRFTISKTSIITTVDLKMTSLTTEDTATYFCAR
IGHV1S46 |(KLFRKASGHMFTISS ByWicwvrRQackcllewicy 1 ss|B STNYTSWVNGEI1I 11 SSNNAQKTLYRQMNSLTARDRALYFCAG
IGHV1S48 |(KLSCKASGHMFTL S SR BYWMCWVRQABIGKGLEWNGEINAN sTWYASRVNGRFTVSRNNIESKBlOLQMSSLTVTDTSLYYCAR
IGHV1S62 |[TLTCTVSGMFSLTNJ MY I IFWVRQABIGKELEWIGY I HG|R NTYYASWAKSRSTITRDTKENTVTLKMASLTASDTATYFCAR
IGHV1S17 |[TLTCTVSGMFSLSSH BYNMGWVRQABIGEGLEYIGWI ST SAYYASWVNGRFTISKTS TTMDLKMTSLTAADTATYFCAR
IGHV1S24 |SLTCTASGMFSISSH BYRMGWVRQABIGKGLEYIGYISYR SAYYKSWVKGRFTISKTS STVDLKMTSLTASDKATYFCAR
IGHV1S25 |SLTCTASGMFSISSH BYRMGWVRQABIGKGLEYIGIIYTHR SAYYASWVNGRFTISKTS STVDLKMTSLTAADMATYFCAR
IGHV1S44 [TLTCTVvsSGMIDLTSH MY AMGWVRQABIGKGLEYIGIISSH STYYASWAKGRFTISKTSSTTVDLKMTSLTTEDTATYFCAG
IGHV1S51 [TLTCTVSGMFSLSS BYNIGWVRQABIGSGLEWIGI ISYR SAYYASWAKSRSTITRNTNENTVTLKMTSLTAADTATYFCAR
IGHV1S52 |[TLTCTVSGMFSLSS BYNMGWVRQABIGNELEWIGI I TS STYYASWAKSRSTITRNTNENBVTLKMTSLTAADTATYFCAR
IGHV1S56 |SLTCTASGMFSLST Bynvew vl rBlckcLeEYyIicWINnTH SBlYCTSWAGKRSTITRNTSENTVTLEMTSLTAADTATYLCAK
IGHV1S59 |[TLTCTVSGMFSLRDJ BYRTGWVRQABIGKELEVVAYIRGH VIYYASWAKKRSTITRNTNENTVTLKMTSLTAADTATYFCGR
IGHV1S63 [TLTCTASGHMFsIsSsSH BYRMGWVRQABIGNGLEVIGYIRG| VTYCASWAKSRSTITRNTNENTATLKMTSLTAADTATYFCGR
IGHV1S64 ITLTCTVvsSGHMIDLRC YAMGWVROABIGNGLEYIGAINT sBlY YASWAKSRFTISSNTNENTVTLKMTSLTAADTATYFCAR







CDR-Donors: Rabbit Antibodies

VH-Domains

The A’-strand (N-terminus) is frequently shortened by one residue
Upper core residue H2 is hydrophilic

Some V|, domains have a flexible insertion (4 or 5 residues) in the kink
between strands A" and A"". These V,, domains have additional Cys
residues in positions H22 and H90 that can form a disulfide bond
connecting strand B to strand F.

Others have additional Cys in positions H42 and H57, allowing a disulfide
bond that connects strands C and D.

Some combine both additional disulfide bonds

Rabbit V, domains have a highly conserved additional Trp at the base of
CDR H2

Rabbit V., domains show length variability in the outer loop
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CDR-Donors: Rabbit Antibodies

VH-Domains

The A’-strand (N-terminus) is frequently shortened by one residue
Upper core residue H2 is hydrophilic

Some V|, domains have a flexible insertion (4 or 5 residues) in the kink
between strands A" and A"". These V,, domains have additional Cys
residues in positions H22 and H90 that can form a disulfide bond
connecting strand B to strand F.

Others have additional Cys in positions H42 and H57, allowing a disulfide
bond that connects strands C and D.

Some combine both additional disulfide bonds

Rabbit V., domains have a highly conserved additional Trp at the base of
CDR H2

Rabbit V|, domains show length variability in the outer loop
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Why did those CDR Grafts
fail?

Go to Graft Designer
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