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Immunotherapy is an effective cancer treatment, particularly through the use of checkpoint inhibitors. These inhibitors block protein interactions between cancer cells and T-cell receptors, preventing immune evasion.
Currently, various commercial antibodies, such as atezolizumab, have been developed to inhibit PD-L1, an immune checkpoint protein expressed on cancer cells. However, these therapeutic antibodies are expensive

due to the high production costs associated with eukaryotic cell cultures. This research aims to clone the anti-PD-L1 scFv gene into the pET-22b plasmid backbone and investigate its expression in Escherichia coli as a
cost-effective alternative for antibody production. E. coli offers advantages such as growth in simple and inexpensive media, ease of genetic modification, and scalability for large-scale production. Following the cloning of
anti-PD-L1 scFv into pET-22b and transformation into E. coli BL21(DE3), protein expression was confirmed using Coomassie blue staining and western blot analysis with an anti-His-tag antibody. Additionally, the optimal
temperature for expression was evaluated, revealing high protein production at relatively low temperatures (16°C and 30°C). These findings indicate that the constructed plasmid successfully expresses anti-PD-L1 scFv,

demonstrating its potential for further development in cancer immunotherapy applications.
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Introduction Results

Objectives
To construct plasmids for anti-PD-L1 scFv in E. coli using a digestion-ligation cloning strategy
To investigate the expression of recombinant anti-PD-L1 scFv in E. coli

Cloning of anti-PD-L1 scFv 

Protein detection

Discussion and Conclusion
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Figure 1: Gel electrophoresis of PCR product from pCDH-BiTE. 
M ; 100 bp DNA ladder, N1,2 ; Control well for primer PS1,2, N11,12
; Control well for primer PS11,12, PS1,2 ; PCR product well using
primer PS1,2, PS11,12 ; PCR product well using  primer PS11,12

         The anti-PD-L1 scFv gene was cloned from the pCDH-BiTE plasmid into the pET-22b
expression vector using a digestion-ligation strategy and subsequently transformed into E. coli
BL21(DE3) via heat shock. This strain of E. coli has been shown suitable for large-scale protein
protein production. Furthermore, the expression of anti-PD-L1 scFv was confirmed using SDS-PAGE
with Coomassie blue staining and western blot analysis with an anti-His-tag antibody, examined using
colorimetric and chemiluminescence methods, respectively. The optimal temperature for protein
expression was investigated, revealing high production at relatively low temperatures (16°C and
30°C), which improved protein solubility and reduced the formation of insoluble aggregates [1,2]
compared to standard cultivation temperatures. Additionally, no translocation of the expressed protein
across the membrane to the extracellular environment was observed. 
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Figure 2: Gel electrophoresis of digestion product. M ; 1 kb DNA
ladder, uncut V ; pET-22b with no restriction enzyme, V1,2 ; pET-22b
with restriction enzyme for primer PS1,2, V11,12 ; pET-22b with
restriction enzyme for primer PS1,2, I1,2 ; anti-PD-L1 gene with
restriction enzyme for primer PS1,2, I11,12 ; anti-PD-L1 gene with
restriction enzyme for primer PS11,12

pET-22b-anti-PD-L1-PS1,2
7 colonies

pET-22b-anti-PD-L1-PS11,12
6 colonies

Figure 3: Colony PCR of the potential transformants. (A) Transformation ligation product in E. coli DH5α on LB agar. (B) Gel
electrophoresis of colony PCR. M ; 100 bp DNA ladder, N1,2 ; Control well for primer PS1,2, N11,12 ; Control well for primer PS1,2,
PS1,2 ; PCR product well using primer PS1,2, PS11,12 ;  PCR product well using primer PS11,12

pET-22b-anti-PD-L1-PS11,12 clone 2
(Unpublished Sattayawat, 2025)

pET-22b-anti-PD-L1-PS11,12 clone 1
(Unpublished Sattayawat, 2025)

pET-22b-anti-PD-L1 clone 7 
(Unpublished Panya, 2025)
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Figure 5: Protein production and
detection. Loading volume optimization for
SDS-PAGE (A) Western blot (B)
Coomassie’s blue stain. M ; Pre-stained
Protein Marker (11~245 kDa), C ; Cell
lysate of E. coli BL21, PS11,12 ; Cell lysate
of E. coli BL21 contains pET-22b-anti-PD-
L1-PS11,12 clone 1, clone 7; Cell lysate of
E. coli BL21 contains pET-22b-anti-PD-L1
clone 7
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Figure 6: Investigation of protein localization. (A) Western
blot (B) Coomassie’s blue stain M ; Pre-stained Protein Marker
(11~245 kDa), S1 ; Supernatant of E. coli BL21, S2 ;
Supernatant of E. coli BL21 contains pET-22b-anti-PD-L1
clone 7, S3; Supernatant of E. coli BL21 contains pET-22b-
anti-PD-L1-PS11,12 clone 1
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Figure 7: Temperature of protein expression from cell suspension.         
(A) Western blot (B) Coomassie’s blue stain M ; Pre-stained Protein Marker
(11~245 kDa), S1 ; Supernatant of E. coli BL21, S2 ; Supernatant of E. coli
BL21 contains pET-22b-anti-PD-L1 clone 7, S3; Supernatant of E. coli BL21
contains pET-22b-anti-PD-L1-PS11,12 clone 1
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Figure 8: Temperature of protein expression
from cell lysate. (A) Western blot (B) Coomassie’s
blue stain M ; Pre-stained Protein Marker (11~245
kDa), S1 ; Supernatant of E. coli BL21, S2 ;
Supernatant of E. coli BL21 contains pET-22b-anti-
PD-L1 clone 7, S3; Supernatant of E. coli BL21
contains pET-22b-anti-PD-L1-PS11,12 clone 1
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Figure 4: Plasmid sequencing.     
The PCR products of (A) pET-22b-
anti-PD-L1-PS11,12 clone 2 (B) pET-
22b-anti-PD-L1-PS11,12 clone 1 (C)
pET-22b-anti-PD-L1 clone 7 were
sequenced to confirm gene insertion. 
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