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Abstract; 
 Human factor VIII (hFVIII) plays a major role in the intrinsic pathway of blood coagulation. The absence or 
malfunction of FVIII is associated with the X-linked recessive bleeding disorder; known as haemophilia A. A number 
of these patients who are routinely treated with the hFVIII infusion therapy, develop antibodies that inhibit hFVIII 
activity. Bacterially produced FVIII-epitopes are capable to neutralize the alloantibodies. The purpose of present 
study was to express a subfragmment of FVIII heavy chain in E.coli. with this goal, A 1640 bp DNA fragment from 
heavy-chain of hFVIII was inserted in a T7-based expression vector followed by the transformation of BL21(DE3) 
strain of E. coli. The use of His6-tagged tail was also considered for purification purpose. Among the total proteins of 
the isolated clones, a protein was expressed that was detectable with anti-hFVIII-heavy chain monoclonal antibody. 
Due to low expression level of the A1A2-related protein, its efficient purification was not possible. Further attempts 
are required for optimization of the expression of sub fragments from hFVIII-heavy chain. 
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Introduction;  
Coagulation factor VIII (FVIII) is a large glycoprotein of approximately 300 kDa, plays critical 
role in the initiation and regulation of hemostasis. Thrombin activated fVIII functios as an 
integral component of the intrinsic pathway of blood coagulation cascade as a cofactor for factor 
IXa in the activation of factor X. Human FVIII (hFVIII) is synthesized as a single-chain with 
the structural domains of A1-A2-B-A3-C1-C2 (1). Upon secretion the precursor protein is 
proteolyticaly processed to generate heavy chain (A1-A2-B) of 90-200 kDa and light chain (A3-
C1-C2) of 80 kDa that are held together by metal ions. The B-domain is not required for 
procoagulant activity and released proteolyticaly upon activation by thrombin (7). The absence 
or malfunction of FVIII is associated with the X-linked recessive bleeding disorder; known as 
haemophilia A. Hemophilia A patients producing antibodies towards FVIII are usually treated 
with infusions of high doses of FVIII in an attempt to desensitizes them. More than 20% of 
hemophilia A patients under FVIII infusion therapy an antibody response toward FVIII is 
developed, that neutralize the procoagulant activity of FVIII (8). The hFVIII heavy chain is 
minimally represented by the A1A2 domains, and it exhibits size heterogeneity due to presence 
of some or all of the contiguous B domain, whereas the light chain corresponds to the A3-C1-
C2 domains. Although, little is known of the role of the heavy chain in fVIII function, one of 
the major binding sites for factor VIII inhibitor is located within the A2 domain (9). The roles of 
common epitopes in A2 and C2 domains of hFVIII for the development of antibodies in 
hemophila A patient after replacement therapy have been reported (2). Besides their medical 
importance, epitope-containing domains of hFVIII as well as their specific antibodies have 
several experimental and diagnostic applications. It is known that the bacterially produced 
factor VIII sub-fragments, are capable to neutralize the alloantibodies that inhibit hFVIII 
activity (3). The purpose of present study was to over-express a subfragment of hFVIII in E. 
coli to be used for the development of specific anti-hFVIII antibody for further possible 
experimental and medical applications.  
 
Materials and Methods;  
BL21(DE3) and DH5α strains of E. coli, were used as hosts for expression and sub-cloning 
steps, respectively. InsT/Aclone cloning kit (Fermentas) and Plasmid pET26b+ (Novagen) were 
used for PCR product cloning and the construction of hFVIII-A1A2 expressing plasmid 
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respectively. Plasmid pGEM3-hFVIII was kindly provided by John H. MacVey (MRC- Clinical 
Science Center in Imperial College School of Medicine, London, UK) and used as a source for 
the amplification of hFVIII heavy chain. Primers (synthesized by MWG-Germany) used for the 
amplification hFVIII-A1A2 coding fragment; contain either NcoI or XhoI sites. Where 
necessary, 100�g/ml ampicillin, 60�g/ml Kanamycin or/and 1mM IPTG, were added to the 
culture medium. Enzymes were purchased from Roche-Germany. Monoclonal anti-hFVIII 
heavy chain antibody (ab6345) was used for immunoblotting experiment (abcam-UK). 
Immuno-reactive material was detected using peroxidase conjugated anti-mouse antibody 
(Dako.). Plasmid DNA isolation, DNA digestion and sub-cloning steps were performed 
according to standard methods (4). Commercially prepared columns (Roche-Germany) were 
applied for the purification of DNA. Restriction analysis and nucleotide sequencing (WMG-
Germany) were applied to confirm the isolated clone. For expression analysis, cells were grown 
at 37oC until OD600=0.5-0.7 before induction by 1mM IPTG. Incubation continued at 37oC for 8 
hours. The cells were harvested and protein patterns of samples were visualized by SDS-PAGE 
(5). Periplasmic osmotic-shock fluid from hGH producing cells was obtained by a modified 
method of Libby et al. (1987). The specificity of the expressed recombinant hFVIII-heavy chain 
sub-fragment was examined by Western blotting. Electroblotting of proteins onto nitrocellulose 
PVDF membrane (Roche-Germany) was performed using either wet-or semi-dry blotting 
procedure. For western blotting experiment, electerophoresed proteins were transferred to a 
nitrocellulose membrane for overnight and probed with either the monoclonal anti-hFVIII-
heavy chain. The A1A2-antibody complex was then treated with horseradish peroxidase-
conjugated anti-mouse immunoglobulin using a solution of 4-chloronaphtol with hydrogen 
peroxidase as enzyme substrate.  
 
Results and discussion;  
Construction of the hFVII-subfragment expressing plasmid: A PCR fragment coding for a 
section of  hFVIII heavy-chain (A1A2-subfragment of about 1640 bp) was sub-cloned in an 
expression vector (fig. 1B) after a first round of cloning in T-vector (fig. 1A). The T7-based 
expression vector is equipped with a pelB signal sequence and therefore periplasmic expression 
of the proteins was expected. Following the NcoI/XhoI digestion, the peptide coding fragment 
was inserted in-frame with pelB and His6-tag coding sequences, respectively on its 5’ and 3’ 
ends. The use of His6-tagged tail was considered for the detection as well as the purification of 
the expressed recombinant proteins. The recombinant plasmid was then subjected for the 
transformation of E. coli cells. Verification of the recombinant plasmid was performed by 
restriction analysis (Figure 2). As the results show, the expected insert size (1640 bp) in both of 
the recombinant plasmids is confirmed.      
  
Expression analysis; Cytoplasmic and priplasmic protein patterns of the isolated clone taken 
after 8 hours induction with IPTG  indicates,  in the expression of a protein of about 60 kDa, 
comparable to the expected size of the hFVIII-A1A2 related peptide (Fig. 3).  The expressed 
protein was detectable only with its reaction with a monoclonal anti-hFVIII heavy chain 
antibody (fig. 3B), that confirms the specificity of the expressed rhVIII-A1A2 related protein. 
No protein of expected size was appeared in the osmotic shock-fluid obtained from periplasmic 
fraction that can be explained by a possible formation of non-soluble particles of the precursor 
of the expressed A1A2-subfragment in the cytoplasm of E. coli host (fig. 3B). As the results 
obtained from expression analysis indicates, the expression level of the hFVIII-A1A2 peptide is 
low. Therefore its efficient purification was not possible. The work is in progress to study the 
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expression of hFVIII-heavy chain sub-fragments to achieve a high-level expression of  epitope 
containing domains of hFVIII. 
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Figure 1: Restriction map of the constructed recombinant 
plasmids. A: pTZ-hFVIII-A1A2. B: pT7-hFVIII-A1A2  
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Figure2: Restriction analysis of the recombinant 
plasmids.   

Panel A restriction analysis of the recombinant plasmid 
obtained cloning of PCR product in T-vector: Lane 1: 
uncut recombinant plasmid. Lanes 2, 3 , 4: XhoI/NcoI 
digested of three isolated pTZ57R/T-hhFVIII plasmids.  
Lanes 5: DNA size marker, (sizes are indicated in base pair). 

   
Panel B: Restriction analysis of the recombinant pET26-
plasmid: Lanes 1, 2, 3: XhoI/NcoI digested of three isolated 
pET26-hhFVIII plasmids. Lane 4: XhoI/NcoI digested of 
pET26 plasmid. Lane 5: DNA size marker, (sizes are 
indicated in base pair).   
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Figure 3: Expression analysis of the 
recombinant bacteia. Panel A: SDS_PAGE, 
Panel B : Immunoblotting experiment.  Lanes 1
& 3 cytoplasmic proteins. Lanes 2 & 4 : 
periplasmic protein. Lane 5 : protein molecular 
weigth marker.  
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