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a Diversification of nimotuzumab V+ sequence in the soft randomization phage-displayed Fab library

original :QVQLOQSGAEVKKPGSSVKVSCKASGYTFTNYYIYWVRQAPGOQGLEWIGGINPTSGGSNFNEKFKTRVTITADE
library: QVQLQQSGAEVKKPGSSVKVSCKASGYTFTNYYIYWVRQAPGQGLEWIGGINP TSGGSNFNEKFKTRVTITADE

original: SSTTAYMELSSLRSEDTAFYFCTRQGLWEDSDGRGEFDFWGQGTTVTVSS

library: SSTTAYMELSSLRSEDTAFYFCTRQGLWFDSDGRGFDFWGQGTTVTVSS

b Diversification of nimotuzumab VL sequence in four phage-displayed Fab libraries

original: DIQMTQSPSSLSASVGDRVTITCRSSQONIVHSNGNTYLDWYQQTPGKAPKLLIYKVSNRFSGVPSRFSGSGSG
library 1:DIQMTQSPSSLSASVGDRVTITCXSXXXIVHSNGNTYLDWYQQTPGKAPKLLIYKVSNRFSGVPSRFSGSGSG
library 2:DIQMTQSPSSLSASVGDRVTITCRSSONIXXXXXXXYLDWYQQTPGKAPKLLIYKVSNRFSGVPSRFSGSGSG
library 3:DIQMTQSPSSLSASVGDRVTITCRSSQNIVHSNGNTYLDWYQQTPGKAPKLLIYXVXXXXSGVPSRFSGSGSG

library 4:DIQMTQSPSSLSASVGDRVTITCRSSQNIVHSNGNTYLDWYQQTPGKAPKLLIYKVSNRFSGVPSRFSGSGSG

original: TDFTFTISSLQPEDIATYYCFQYSHVPWTFGQGTKLEIK
library 1:TDFTFTISSLQPEDIATYYCFQYSHVPWTFGQGTKLEIK
library 2:TDFTFTISSLQPEDIATYYCFQYSHVPWTFGQGTKLEIK
library 3:TDFTFTISSLQPEDIATYYCFQYSHVPWTFGQGTKLEIK

library 4:IDFTFTISSLOPEDIATYYCFQYSXXXWXFGQGTKLEIK
C Mutagenic oligonucleotides used for the construction of V. libraries

library 1: ATTACTATGTACAATMNNMNNMNNAGAMNNACAGGTGATGGTCAC
library 2: GTACCAGTCTAAATAMNNMNNMNNMNNMNNMNNMNNAATGTTCTGACTAGA
library 3: GCTTGGCACACCAGAMNNMNNMNNMNNAACMNNGTAGATCAGCAGCTT
library 4: GGTCCCTTGGCCGAAMNNCCAMNNMNNMNNTGAATATTGAAAGCA

Supplementary Figure 1. Design of phage-displayed Fab libraries derived from nimotuzumab. The alignment
between the original nimotuzumab variable regions and diversified molecules in the libraries is shown. Targeted
positions (CDR residues with solvent-exposed side chains) are underlined in the original sequences. Diversified
positions in each library are represented in bold face and highlighted in yellow. The design of the soft randomization
library of nimotuzumab Vu synthesized by Geneart is shown in (a), while (b) shows the design of four total
randomization libraries of VL CDRs constructed by Kunkel mutagenesis. Italic letters in (a) represent mixtures of
the 20 aa biased towards the predominance of the original residue at each position (soft randomization), while X
represents the presence of the random mixture of the 20 aa encoded by an NNK codon at a given position in a

library (b). Antisense mutagenic oligonucleotides used for the construction of V. libraries are shown in (c).
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Supplementary Figure 2. The integrity of monoclonal antibodies and their Fab fragments was analyzed by non-
reducing SDS-PAGE on a 9% gel. The molecular weight marker is shown in lane 1, with bands (kDa) identified in
the left side. Protein A-purified nimotuzumab (2), K4 mAb (3) and K5 mAb (4) were analyzed. Fab fragments were
obtained from the three antibodies with the Pierce™ Fab Preparation Kit (Thermo Scientific) and also analyzed.
Fab fragments derived from nimotuzumab are shown in (5), and Fab fragments of K4 and K5 mAbs appear in

lanes (6) and (7) respectively. The total protein amount loaded at each lane was 1 ug.
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Supplementary Figure 3. Raw sensorgrams and fitted curves of two different experiments of affinity measurement

(a and b) are shown. Binding experiments were carried out using the Biacore T200 instrument and the Control

software 2.0.1. Fab preparations derived from nimotuzumab (top panels), K4 mAb (middle panels) and K5 mAb

(bottom panels) were injected over a sensorchip coated with EGF-R extracellular domain recombinant protein.

Sensorgrams were analyzed using Biacore T200 evaluation software 3.0. Kinetic data were globally fitted to the

1:1 model.



