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VWF improves secretion and activity of intein spliced BDD-FVIII
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Abstract: As synthesized by vascular endothelial cells and megakaryocytes, the von Willebrand factor (vWF)
plays an important hemostatic role in the binding to and stabilizing blood coagulation factor VIII (FVIII) and
preventing its enzymatic degradation. Our recent work demonstrated intein can efficiently ligate BDD-FVIII
(B-domaim deleted FVIII) posttranslationally by protein trans-splicing after transfer of split BDD-FVIII gene by
a dual-vector system. In this study we investigated the effect of vVWF on secretion and activity of intein-ligated
BDD-FVIII. We observed the levels of full-length BDD-FVIII antigen secreted into culture supernatant by
ELISA and their activity by Coatest assay after transfection of cultured 293 cells with intein-fused BDD-FVIII
heavy- and light-chain genes simultaneously with the vWF gene co-transfected. The data showed that the
amount of full-length BDD-FVIII protein and their bioactivity in vWF gene co-transfected cell supernatant were
235+ 21 ng'mL " and 1.98 + 0.2 u'mL ™", respectively, greater than that of non-vWF co-transfected cell (110 + 18
ng'mL™" and 1.10 + 0.15 u-mL™") or just BDD-FVIII gene transfected control cell (131 + 25 ng'mL™" and 1.22 +
0.18 u'mL™") indicating the benefit of vVWF gene co-transfection in the secretion and activity of intein-spliced
BDD-FVIII protein. It provided evidence that vWF gene co-transfer may be useful to improve efficacy of gene
therapy for hemophilia A in protein splicing-based split FVIII gene transfer.
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Figure 1 Schematic representation of recombinant eukaryotic
expression vectors. Both VWF and BDD-FVIII expression are
driven by the CMV promoter/enhancer. The BDD-FVIII gene is
broken before Ser'® into heavy and light chains (HC and LC)
and fused with N-part (IntN) and C-part (IntC) of Ssp DnaB
intein, respectively. For secretion required a signal sequence
(SS) of factor VIII is added before IntC. These two fused genes
are inserted into two separate pcDNA3.1 vectors under the control
of CMV promoter/enhancer and followed by a poly A signal
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Figure 2 Transgene expressed vVWF antigen levels in supernatants
after gene co-transfection. Normal human plasma was used as a
VWF reference (100%). n=3, x+s. P<0.01 vs normal

plasma group
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Figure 3 Multimer analysis of transgene expressed VWF in
supernatants after gene co-transfer. Normal plasma or culture
supernatants were electrophoresed on SDS/2% agarose gel
followed by detection of VWF by HRP-conjugated antibody
against human vWF. Lane 1: Normal human plasma; Lane 2:
VvWF gene-transfected positive control; Lane 3: HCIntN, IntCLC
and vWF cotransfection; Lane 4: The mock-transfected control
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Figure 4 Quantitative analysis of secreted BDD-FVIII antigen
in supernatants by ELISA. n=3, ¥+s. P<0.01 vs BDD-FVIII
transfection and HCIntN+IntCLC cotransfection groups; P > 0.05
vs BDD-FVIII transfection group
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Figure 5 Biological activity of FVIII in supernatants by Coa-
testassay. n=3, x+s.  P<0.01 vs BDD-FVIII transfection
and HCIntN + IntCLC cotransfection group; P > 0.05 vs BDD-
FVIII transfection group
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intein X A[A] iK% BDD-FVIIL (B 8:50%, iFW
Ser' 7 B i W74 EAT B o 1 BT ORIA 1) 61%,
117 b 2R 5B B ) AR A B pL Ao, AE P
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