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Antibody Library Construction

Creative Biolabs has 
designed and validated 
a serial of degenerate 
primers for amplifying 
rearranged immuno-
globulin VH (IgG) and VL 
chains. We have used 
these primers to 
generate scFv/Fab libraries that can be expressed on the 
surface of bacteriophage with our pCDisplayTM vector. 
After the library construction, colony PCR and sequencing 
of the random clones were conducted to verify the quality 
of the library. 

Presented here is a case study in which the client would like 
to generate a rabbit monoclonal antibody recognizing a 
speci�ic epitope on the target protein F1. We constructed an 
immune rabbit antibody library and performed 
biopanning with competitive elution.

Immunization In summary, the library was constructed with a diversity of  
3.6×108. 20 colonies were picked randomly and ampli�ied by 
colony PCR. All 20 colonies carried the Fab cassette and 
showed good diversity. Titer of the phage library was 1.65×1013.

Three rounds of biopanning were conducted to identify 
the F1 speci�ic antibodies. After 2 rounds of screening, 
we performed competitive elution using a mutant F1 
peptide as a competing agent. As a result, the enriching 
effect was observed and a clear difference between the 
target screening and control screening was found. 

Web: https://www.creative-biolabs.com/phage-display-

service.html
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-The client provided a target protein named as F1 and 
a control mut-F1. We were contracted to construct 
rabbit immune library and select the Fab to the target 
protein.

-A phage display immune rabbit Fab library was 
constructed with a diversity of 3.6x108.

-Three rounds of biopanning were performed. 

-From the validation of 40 clones, we found 15 
unique Fabs which were soluble and bound to the 
target protein positively. 

The rabbits were immunized 3 times 
in a three-week interval. The timeline 
of immunization was listed below. 

After immunization, the bleeding 
was performed, and the serum 
antibody titers were tested by 
ELISA. The antibody titer reached 
1:1638400, which is qualified for 
library construction.        

Steps Immunogen M-F1

Primary Apr 18, 2016 F-1(200 µg)

Boost-1 May 09, 2016 F-1(200 µg)

Boost-2 Jun 2 , 2016 F-1(200 µg)

Bleed Jul 23,2016

Tittering Jul 24,2016

Dilutions F1
1/200 1.718
1/400 1.808
1/800 1.891
1/1600 2.063
1/3200 1.948
1/6400 1.776
1/12800 1.661
1/25600 1.434
1/51200 1.093
1/102400 0.834
1/204800 0.582
1/409600 0.406
1/819200 0.263
1/1638400 0.192
Negative control 0.080
PBS 0.078
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Next the genes of all 15 clones were cloned into soluble Fab-AP 
expression vector. All 15 clones were expressed successfully. 
After that, the cells were lysed. The cells lysates were subjected 
to QC monoclonal soluble ELISA by immobilizing biotinylated 
target on streptavidin pre-coating plates. As shown in the �igure 
below, all clones bound to the target peptide positively. 

Soluble Monoclonal Antibody ELISA
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Antibody Development Case Study
Rabbit mAb Discovery via Immune 
Phage Display Antibody Library 
Construction and Screening

Clone Validation
40 clones were picked from the enriched library after the 3rd 
competitive elution. After packaging the phages, QC phage 
ELISA was conducted and all of the 40 clones bound to the 
target protein positively. By DNA sequencing, 15 unique Fabs 
were identi�ied.  

B. Alignment of rabbit VH-human CH1 from the end library.
CDRs are underlined. (Partial)

A. Colony PCR for the library
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Introduction
Creative Biolabs is professional in developing highly 
speci�ic and a�inity monoclonal antibodies from various 
species (including human, mouse, rat, llama, camel, 
monkey,  chicken,  rabbit,  shark,  monkey,  bovine,  etc. ) 
using Phage Display Technology. In comparison with 
naïve libraries, immune-libraries usually produce antibod-
ies of greater a�inity, thus avoiding time-consuming in 
vitro antibody a�inity maturation effort. 

Round  Conditions  Input  Output  

1st Target protein: 50 µg/ml F1  
Washing: 0.1 % Tween20 PBST, 9 �mes 
Elu�on: TEA/basic elu�on  
Pre counter select：2%M-PBS  

2.10×1011  7.32×104 2.87×106 

2nd-P Target protein: 30 µg/ml F1  
Washing: 0.2 % Tween20 PBST, 9 �mes 
Elu�on: TEA/basic elu�on  
Pre counter select：2% M -PBS  

2.52×1011  9.24×105  2.73×105  

2nd-N Target protein: no coa�ng 
Washing: 0.2% Tween20 PBST, 9 �mes 
Elu�on: TEA/basic elu�on  
Pre counter select：2% M –PBS  

3.15×1010  1.06×104 2.97×106 

3rd-P Target protein: 20 µg/ml F1  
Washing: 0.3 % Tween20 PBST, 9 �mes 
Elu�on: 50 µg/ml mut -F1 22aa pep�de 
compe��on elu�on  
Pre counter select：2% M –PBS  

2.60×1011  1.34×107  1.94×104  

3rd –N Target protein: no coa�ng 
Washing: 0.3% Tween20 PBST, 9 �mes 
Elu�on: 50µg/ml mut-F1 22aa pep�de 
compe��on elu�on 
Pre counter select：2% M -PBS 

3.25×1010  1.47×103 2.21×107 

Enriching 
factor 
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