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Major Research Interests & Areas of Technical Expertise
PREDICTIVE & PERSONALIZED MEDICINE

Developing an Immunogenomics-based Diagnostic for Hemophilia A with Improved FVIII
Immunogenicity Risk Prediction as well as Personalized FVIII Protein & Gene-based
Therapeutics with Greater Safety and Efficacy:

Intravenous infusion of either plasma-derived (pd) or recombinant (r) concentrates of
wild-type FVIII molecules is the standard therapy for arresting and preventing bleeding in
patients with HA. Unfortunately, ~25% of all patients develop neutralizing anti-FVIII
alloantibodies (“inhibitors”) that leave them refractory to further replacement therapy. Because
patients with inhibitors have higher levels of morbidity and mortality, alloimmunization is the
most significant complication of treating this disorder. Race is a well-established risk factor for
inhibitor development in that the same FVIII therapeutics are immunogenic about twice as often
in black compared to white HA patients managed by the same medical teams at the same
treatment centers. We discovered four nonsynonymous-single-nucleotide polymorphisms (ns-
SNPs) in the FVIII gene (F8) whose allelic combinations (haplotypes) encode six distinct wild-
type forms of the FVIII protein designated H1-H6. While all but H6 are expressed by blacks,
only H1 & H2 --- which represent the two rFVIII products available clinically and the two FVIII
proteins expected to predominate in existing pdFVIII concentrates due to the demographics of
blood donors --- are expressed by whites. Moreover, ~27% of blacks express H3, H4 or H5,
which differ structurally from the H1 & H2 rFVIII products at three ns-SNPs (R484H, D1241E &
M2238V), two of which are located in immunodominant inhibitor epitopes and have black-
restricted minor alleles. We recently found that allogeneically-mismatched therapy (i) is a novel
risk factor for inhibitor development, but only in patients whose HA-causing F8 mutation types
are “pharmacogenetically-relevant” --- we coined this phrase to indicate those F8 abnormalities
that encode all or most of an endogenous (albeit dysfunctional) FVIII protein, whether it is
expressed in one polypeptide chain or in two, or whether it is secreted or trapped intracellularly
(we observed the latter characteristic of each of these two possibilities for the recurrent intron-
22-inversion mutation, which accounts for almost half of all new severe HA patients) --- and (ii)
contributes to the greater frequency of alloimmunization in patients of black African-descent.
We are developing a pharmacogenomics strategy for predicting and reducing the frequency of
FVIII immunogenicity based on a given patient’s: (i) F8 mutation type and its impact on the
intracellular synthesis of an endogenous FVIII protein; (i) Alleles at F8 ns-SNPs; and (iii) HLA-
class-1l repertoire for exogenous peptide presentation.

Arterial & Venous Thrombosis:

My lab identifies and characterizes genetic & environmental determinants of thrombosis
risk, the greatest cause of morbidity and mortality across human populations. We are focused
currently on coagulation FVIII, FIX and VWF, as the plasma levels of these functionally
interrelated hemostasis proteins is deficient in patients with HA, HB, and VWD, respectively, but



(often) elevated in thrombosis patients. Congenital and acquired deficiencies of ADAMTS13,
which is also known as the VWF-cleaving protease, cause thrombotic-thrombocytopenic
purpura (TTP), a severe thrombotic microangiopathy. Because “normal” variation in
ADAMTS13 activity across its reference range contributes to thrombosis risk in larger caliber
vessels, we also study this (patho)physiologically related protein. Finally, we study the genetic
contribution to variability in platelet parameters (e.g. platelet count, mean platelet volume, and
platelet distribution width) and other CBC traits as novel quantitative determinants of thrombosis
risk. We anticipate translating our findings into the development of (i) improved diagnostic
algorithms that allow earlier and more accurate identification of “at risk” individuals, (ii)
prophylactic regimens for asymptomatic risk reduction, and (iii) new therapeutic agents that are
more efficacious and/or safe.
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