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A. Personal Statement 
 
Despite the prominent role for TF in various physiological processes, primarily in those related to blood 
coagulation, there several controversial issues related to the structure and function of natural TF forms existing 
in vivo. We have been focusing our research on accumulating data, which would expand our knowledge about 
the relationship between the structure and cell membrane environment and functional properties of natural 
human TF. In contrast to existing publications, we already showed that posttranslational modifications of TF 
play a prominent role in TF function. We are going to continue characterizing the contribution of modifications 
of various forms of TF (both recombinant and purified from human tissues and cells) on the activity using 
various systems, ranging from one enzyme/one substrate to fresh blood. We are also going to continue 
identifying and characterizing the components of monocytic cell membranes responsible for the high activity of 
TF localized on the surface of polysaccharide-stimulated monocytes. TF and factor XIa activity has been 
identified in plasma from patients with trauma and various cardiovascular and inflammatory diseases. Some 
correlations between the presence of these two proteins in patients with the severity of trauma or disease have 
been observed. We are going to evaluate whether the presence and concentration of factor XIa could be used 
as a marker of trauma severity and to elucidate the mechanism of factor XIa generation in vivo. I believe that a 
successful completion of the proposed research could lead to a better understanding of the mechanisms of 
traumatic coagulopathy and to a more efficient treatment of trauma patients.  
 
B. Positions and Honors 
 
1978-1985 Junior Scientist, Institute of Biochemistry, Vilnius, Lithuania     
1986-1987 Scientist, Institute of Enzymology, Vinius, Lithuania       
1988-1990 Research Fellow, Institute of Molecular Genetics, Moscow, USSR  
1989-1991 Senior Scientist, Institute of Biochemistry, Vilnius, Lithuania     
1991-1997     Postdoctoral Associate, Dept. of Biochemistry, University of Vermont, Burlington, VT. 
1997-Present Associate Professor, Dept. of Biochemistry, University of Vermont, Burlington, VT.
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C. Contribution to Science 
1. My early research in the field of blood coagulation was related to the development and evaluation of a 

new class of fluorogenic substrates for serine proteases of hemostatic and fibrinolytic systems. As a 
result of this research, a group of highly sensitive and specific substrates was developed, which 
allowed quantitation of picomolar concentrations of serine proteases and led to a better understanding 
of tissue factor-initiated processes leading to thrombin generation. I served as the primary investigator 
of these studies. 
a. Butenas S, Orfeo T, Lawson JH, Mann KG. Aminonaphthalenesulfonamides, a new class of 

modifiable fluorescent detecting groups and their use in substrate for serine protease enzymes. 
Biochemistry 1992;31:5399-5411. 

b. Butenas S, Ribarik N, Mann KG. Synthetic substrates for human factor VIIa and factor VIIa-tissue 
factor. Biochemistry 1993;32:6531-6538. 

c. Butenas S, DiLorenzo M, Mann KG. Ultrasensitive fluorogenic substrates for serine proteases.  
Thromb Haemost 1997;78:1193-1201. 

d. Butenas S, van ‘t Veer C, Mann K G. Evaluation of the initiation phase of blood coagulation  using 
ultrasensitive assays for serine proteases. J Biol Chem 1997;272:21527-21533. 
  

2. In addition to the research described above, I have been investigating an effect of various 
procoagulants and coagulation inhibitors (both physiologically relevantl and synthetic) on hemostatic 
potential of the synthetic coagulation proteome. This model of blood coagulation includes 10-15 purified 
proteins of blood coagulation and its regulation at physiologic concentrations and at concentrations 
relevant to various deficiencies of the hemostatic system. I served as the primary investigator of these 
studies. 
a. Butenas S, van ‘t Veer C, Mann KG. “Normal” thrombin generation. Blood 1999;94:2169-2178. 
b. Butenas S, Branda RF, van ‘t Veer C, Cawthern KM, Mann KG. Platelets and phospholipids in 

tissue factor-initiated thrombin generation. Thromb Haemost 2001;86:660-667. 
c. Butenas S, Orfeo T, Gissel MT, Brummel KE, Mann KG. The significance of circulating factor IXa in 

blood. J Biol Chem. 2004;279:22875-22882. 
d. Gissel M, Orfeo T, Foley JH, Butenas S. Effect of BAX499 aptamer on tissue factor pathway 

inhibitor function and thrombin generation in models of hemophilia. Thromb Res. 2012;130:948-55. 
PMID:22951415. 

 
3. A significant fraction of my research efforts was dedicated to the understanding of certain aspects of 

hemophilia treatment, particularly to those related to the effect of recombinant factor VIIa. The cost 
related to the treatment of hemophilia patients, which is usually based upon replacement therapy with 
the missing protein, is quite high. This cost is primarily related to the high price of pharmacologic 
products. Such therapies put a substantial burden on the health care system of any developed country 
and are not affordable for developing countries. Additionally, there is a shortage of pharmacologic 
products for hemophilia treatment to satisfy the worldwide needs. Thus, an alternative therapy for 
hemophilia treatment, which would substitute for these expensive products with cheap alternatives 
would significantly decrease consumption of the expensive proteins used for hemophilia treatment and, 
as a consequence, the cost of treatment. Such compounds would potentially make hemophilia 
treatment accessible not only for patients in developed countries but also for those in many developing 
countries I also developed and synthesized a group of activated protein C inhibitors as potential 
adjuvants for hemophilia treatments. They proved to be quite efficient in hemophilia patient blood and 
plasma. I served as the primary investigator of these studies. 
a. Butenas S, Brummel KE, Branda RF, Paradis SG, Mann KG. Mechanism of factor VIIa-dependent 

coagulation in hemophilia blood. Blood. 2002;99:923-930. 
b. Butenas S, Brummel KE, Paradis S, Mann KG. Influence of factor VIIa and phospholipids on 

coagulation in "acquired" hemophilia. Arterioscler Thromb Vasc Biol. 2003;23:123-129. 
c. Butenas S, Orfeo T, Kalafatis M, Mann KG. Peptidomimetic inhibitors for activated protein C: 

implications for hemophilia management. J Thromb Haemost. 2006;4:2411-2416. 
d. Brummel-Ziedins KE, Whelihan MF, Rivard GE, Butenas S. Activated protein C inhibitor for 
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correction of thrombin generation in hemophilia A blood and plasma. J Thromb Haemost. 
2011;9:2262-7. PMID: 21920012 

 
4. One of more recent subjects of my research has been related to the structure-function of tissue factor 

(TF). Despite the prominent role for TF in various physiological processes, primarily in those related to 
blood coagulation, there are several controversial issues related to the structure and function of natural 
TF forms existing in vivo. I have been focusing our research on accumulating data, which would expand 
our knowledge about the relationship between the structure and cell membrane environment and 
functional properties of natural human TF. In contrast to existing publications, we showed that 
posttranslational modifications of TF play a prominent role in TF function. We also characterized the 
contribution of modifications of various forms of TF (both recombinant and purified from human tissues 
and cells) on the activity using various systems, ranging from one enzyme/one substrate to fresh blood. 
We also evaluated a contribution of monocytic cell membrane responsible for the high activity of TF 
localized on the surface of polysaccharide-stimulated monocytes. I served as the primary investigator of 
these studies. 

a. Butenas S, Mann KG. Active tissue factor in blood? Nat Med. 2004;10:1155-1156. 
b. Butenas S, Bouchard BA, Brummel-Ziedins KE, Parhami-Seren B, Mann KG. Tissue factor 
   activity in whole blood. Blood. 2005;105:2764-2770. 
c. Krudysz-Amblo J, Jennings ME. Mann KG, Butenas S. Carbohydrates and activity of natural 
   and recombinant tissue factor. J Biol Chem. 2010;285:3371-82. PMID: 19955571 
d. Krudysz-Amblo J, Jennings II ME, Matthews DE, Mann KG, Butenas S. Differences in the 
   fractional abundances of carbohydrates of natural and recombinant human tissue factor. 
   Biochim Biophys Acta – General Subjects. 2011;1810:398-405. PMID: 21172408 

 
5. It has been observed in numerous studies that patients suffering from cardiovascular and inflammatory 

diseases have an increased frequency of thrombotic events compared to healthy individuals. We 
analyzed multiple plasma samples from those patients and established that a significant fraction of 
them display FXIa and/orTF activity (the former established for the first time). We hypothesized that 
similar trend could be observed in trauma patients and our preliminary data showed that the presence 
of FXIa strongly correlates with trauma severity. I served as the primary investigator of these studies. 
a. Butenas S, Dee JD, Mann KG. The function of factor XI in tissue factor-initiated thrombin 

generation. J Thromb Haemost. 2003;1:2103-2111. 
b. Butenas S, Undas A, Gissel M, Konstanty Szuldrzynski, Krzysztof Zmudka, Mann KG. Factor XIa 

and Tissue Factor Activity in Patients with Coronary Artery Disease. Thromb Haemost. 
2008;99:142-149. PMID: 18217146 

c. Jankowski M, Undas A, Kaczmarek P, Butenas S. Activated factor XI and tissue factor in chronic 
obstructive pulmonary disease: links with inflammation and thrombin generation. Thromb Res. 
2011;127:242-6. PMID: 21236471 PMCID: PMC3146974. 

d. Undas A, Slowik A, Gissel M, Mann KG, Butenas S. Circulating activated factor XI and active 
tissue factor as predictors of worse prognosis in patients following ischemic cerebrovascular events. 
Thromb Res. 2011;128:e62-6. PMID: 21820158 
 

D. Research Support 
Ongoing Research Support 
Baxter BioScience. (Butenas,PI).          6/10/11 – 6/09/15. 

Evaluation of B-domainless Factor VIII Products 
The goal of this project is to evaluate to pharmacologic factor VIII products containing B-domainless protein 
(Xyntha and ReFacto) for their specific activity and biochemical properties and to compare them with two 
full-length pharmacologic factor VIII products (Kogenate and Advate 

DMRDP. (Mann and Brummel-Ziedins Co-PI).       10/01/10-9/30/15 
Systems Biology for Biological Responses to Severe Hemorrhage  Role Co-I.  
The major goal is to systematically examine and characterize the multiple aspects of the biology of 
coagulation and coagulopathy after traumatic and burn injury using existing databases, prospective 
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collection and analysis of samples from patients, multiple animal models and in vitro systems. 
NIH RFA-HL-13-025. (Mann, Director).         9/01/13-8/31/18 

Analysis and Characterization of Trauma-Induced Coagulopathy 
Role PI of Project 2 The Role of Factor XIa in TIC.  
The major goal of this project is to evaluate the role of FXIa and TF in trauma induced coagulopathy and to 
elucidate mechanisms of FXIa generation in trauma p[atients. 

 
 
Completed Research Support 
NIH PHS HL46703/16-20 (Mann, PI) 8/1/07-7/31/12             

Surface Dependent Reactions in Thrombosis and Thrombolysis 
Project 1: The Activation of Prothrombin (Mann, PI).      Role: Co-I 
The major goals of this project are 1) Mechanistic analyses of the contributions of natural Tf, plasma 
proteins, blood cells and the endothelium to the coagulation process; 2) Development of open flow systems 
which approximate conditions in venous and arterial circulation; and 3) Empirical tests of the effects of 
pharmacologic interventions on the generation of thrombin. 
 
Project 2: Human Tissue Factor: Structure, Function & Presentation (Butenas, PI)    
Despite the prominent role for tissue factor in various physiological processes, primarily in those related to 
blood coagulation, there is a lack of information with respect to the structure and function of natural tissue 
factor forms existing in vivo. The goal of suggested study (Project 2) is to accumulate data, which would 
expand our knowledge related to the relationship between the structure and cell membrane environment 
and functional properties of natural human tissue factor. 
 

NIH 1RC2HL101851-01 (T. Howard, PI) 09/30/09 - 08/31/12  
Mechanisms of Race-Based Differences in Factor VIII Immunogenicity in Hemophilia 
The major goal of this project is to establish genetic determinants of antibody development in hemophilia A 
patients with black African ancestry and to evaluate HLA-restricted immune response in that patient 
population. 
Role: Subcontractor Co-I   
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