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    Abstract
Clotting factor VIII (FVIII) is the protein deficient in the bleeding disorder hemophilia A (HA). FVIII is a 330 kDa glycoprotein with a domain structure of A1-A2-B-A3-C1-C2. The B domain is dispensable for activity but in vivo hepatocyte transfection with B domain deleted (BDD) DNA vector resulted in FVIII misfolding, endoplasmic reticulum (ER) stress, and apoptosis in murine hepatocytes. In addition, mice exposed to transient ER stress through expression of a different misfolded protein and then fed a diet (HFD) for 9 months developed hepatocellular carcinoma (HCC). Therefore, we tested whether ectopic expression of BDD followed by HFD feeding may also cause HCC. Here we compared two FVIII variants with different folding efficiencies in the ER upon expression in hepatocytes in mice: 1) BDD; and 2) N6 which retains 226 amino acids from the B domain with 6 N-linked glycans that does not significantly aggregate or cause hepatocyte apoptosis. We directed transient expression of BDD or N6 from a DNA vector in hepatocytes of 6-week-old mice. One week later, mice were fed 60% HFD for 65 weeks. Remarkably, 100% of mice that received BDD vector developed liver tumors, whereas only 58% of mice that received N6 vector and none of the mice that received empty vector developed liver tumors. The findings suggest that increased protein misfolding in the ER can predispose to HCC in the context of a HFD. They also raise attention regarding the safety of ectopic expression of BDD in hepatocytes during FVIII gene therapy in humans.
Key points Expression of BDD FVIII in murine hepatocytes in vivo causes accumulation of misfolded FVIII aggregates in the endoplasmic reticulum.
Hepatocyte BDD expression with subsequent high-fat diet induces liver tumors that are reduced upon expression of a well-folded FVIII variant.
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