
VH Vλ Vκ

total unique total unique total unique

IMGT 5179 4323 1131 812 1432 974 

PDB 96 32 39 16 54 36 

Kabat 3469 2703 1044 775 1291 828 

Total 8744 6247 2214 1332 2777 1495

a b

PCR 
assembly

PCR with spiked oligonucleotide
to mimic the natural diversity

of CDR3 loops

VH VLCDR3 CDR3

Single optimized scFv framework (scFv13R4)

... ...

13 libraries with random VH CDR3
CDR3 length = 5 .. 17 aa
Diversity ~ 107-108 / library

5 libraries with random VL CDR3
κ CDR3 length = 9 .. 10 aa
λ CDR3 length = 9 .. 11 aa
Diversity ~ 107 / library

Removal of non-expressed clones by fusion 
to CAT and selection on Chloramphenicol

13 VH libraries optimized
for cytoplasmic expression

Diversity ~ 107 / library

5 VL libraries optimized
for cytoplasmic expression
Diversity ~ 106-107 / library

scFv library displayed on phage
and optimized for cytoplasmic expression

Diversity = 1.5 x 109

linker
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