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University of California, San Diego; La Jolla, CA Postdoctoral 11/1981 Developmental Biology 

University of Oxford; Oxford, UK Postdoctoral 10/1983 Developmental Biology 

The Scripps Research Foundation; La Jolla, CA Postdoctoral 12/1984 Molecular Biology 

 
A. Personal Statement 

I have worked on the biochemistry of blood clotting proteins since the mid-1980s, starting with molecular 
cloning of tissue factor in 1987.1 Currently, my lab focuses on two major areas of investigation: (1) Protein-
membrane interactions in clotting. Recent advances now enable the study of protein-membrane interactions 
with unprecedented resolution, including nanoscale phospholipid bilayers (collaboration with Stephen Sligar), 
solid-state NMR studies of membrane-binding proteins (collaboration with Chad Rienstra), and all-atom 
molecular dynamics simulations of protein-membrane interactions over meaningful time scales (collaboration 
with Emad Tajkhorshid). We are now applying these powerful methodologies to understand—with atomic 
resolution—how blood clotting proteins interact with membranes. (2) Inorganic polyphosphate as a natural 
modulator of the blood clotting cascade. Polyphosphate, an inorganic polymer, is secreted from activated 
platelets and accumulates in many infectious organisms. In 2006, our lab was the first to identify polyphos-
phate as a potent modulator of blood clotting and fibrinolysis.2 Our lab’s subsequent studies are providing new 
mechanistic insights into how this fascinating molecule participates in hemostasis, thrombosis and inflam-
mation. These studies have been greatly aided by our lab’s development of improved methods for detecting 
polyphosphate and of facile chemistries for end-labeling polyphosphate,3 which the literature previously lacked. 
We have also successfully developed effective polyphosphate inhibitors that function in vivo as novel 
antithrombotic agents with reduced bleeding side effects compared with conventional anticoagulant drugs.4 

1.  Morrissey JH, Fakhrai H, Edgington TS: Molecular cloning of the cDNA for tissue factor, the cellular 
receptor for the initiation of the coagulation protease cascade. Cell 50:129-135, 1987.  

2.  Smith SA, Mutch NJ, Baskar D, Rohloff P, Docampo R, Morrissey JH: Polyphosphate modulates blood 
coagulation and fibrinolysis. Proc Natl Acad Sci USA 103:903-908, 2006. PMCID: PMC1347979 

3.  Choi SH, Collins JN, Smith SA, Davis-Harrison RL, Rienstra CM, Morrissey JH: Phosphoramidate end 
labeling of inorganic polyphosphates: facile manipulation of polyphosphate for investigating and modulating 
its biological activities. Biochemistry 49:9935-9941, 2010. PMCID: PMC2976836 

4.  Travers RJ, Shenoi RA, Kalathottukaren MT, Kizhakkedathu JN, Morrissey JH: Nontoxic polyphosphate 
inhibitors reduce thrombosis while sparing hemostasis. Blood 124:3183-3190, 2014. PMCID: PMC4239329



 

B. Positions and Honors 

Positions and Employment 
1984‒1989 Assistant Member, Immunology Department, The Scripps Research Institute 
1989‒1995 Associate Member, Cardiovascular Biology, Oklahoma Medical Res. Foundation (OMRF) 
1991‒1997 OMRF Associate Professor of Pathology, Univ. Okla. Health Sciences Center (OUHSC) 
1995‒2000 Member, Cardiovascular Biology, OMRF 
1997‒2000 OMRF Professor of Pathology, OUHSC 
2000-present  Professor of Biochemistry, University of Illinois at Urbana-Champaign (UIUC) 
2000‒2012 Prof. of Medical Biochemistry, College of Medicine, UIUC 
2013-2014 Acting Head, Biochemistry Department, UIUC 
2012-present Roy and Eva Hong Professor of Molecular and Cellular Biology, UIUC 

Other Experience and Professional Memberships 
Memberships in Professional Societies 
1987-present Member, International Society on Thrombosis and Haemostasis (ISTH) 
1993-present Member, American Society of Hematology (ASH) 
1998-present Member, American Society for Biochemistry and Molecular Biology (ASBMB) 
2011-present Member, American Chemical Society 

Service (selected) 
1994‒1998  Member, Board of Directors, American Heart Association (AHA) Oklahoma Affiliate 
1996-1997 President, AHA Oklahoma Affiliate 
2004‒2013 Director, NIGMS-funded Cell & Molecular Biology Training Grant, UIUC 
2008‒2010 ASH Scientific Committee on Hemostasis (Vice-Chair 2008-2009; Chair 2009-2010) 
2004-present Member, External Advisory Board, NIH COBRE grant, OMRF 
2012-present Member, ISTH Council (the board of directors of this society) 

Grant Review – United States 
1993, 1994, 2000 NIH peer review committee: Hematology-1 (ad hoc) 
2004 Grant reviewer (ad hoc) for the National Science Foundation 
Several years Grant reviewer (ad hoc) for the VA Medical Research Service 
Several years AHA (National) Thrombosis peer review committee (1996-99 & 2002; chair, 2003-04) 
2013 NINDS Special Emphasis Panel for U01/X01 NeuroNEXT grant proposals 
Several years NIH Hemostasis & Thrombosis study section (HT):  
     ad hoc, 2004 & 2009; full member, 2011-present; chair, 2014-present 

Grant Review – International 
1993 Grant review (ad hoc) for Medical Research Council, UK 
Several years Grant review (ad hoc) for Fondazione Telethon, Italy (2001, 2002, 2003, 2005, 2006) 
2002, 2003, 2005 Grant review (ad hoc) for Canadian Blood Services Intramural Grants Competition 
2002 Grant review (ad hoc) for Clive & Vera Ramaciotti Foundation, Australia 
2008, 2009 Grant review (ad hoc) for Wellcome Trust, UK 
2009 Grant review (ad hoc) for Diabetes UK 
2011, 2012 Grant review (ad hoc) for Research Grants Council (RGC) of Hong Kong 
2012 Grant review (ad hoc) for Michael Smith Foundation for Health Research, Canada 
2013 Grant review (ad hoc) for Austrian Science Fund (FWF) 

Honors, Fellowships & Awards 
1982‒1983 EMBO Long Term Fellowship 
1983 Postdoctoral Fellowship, E.P. Abraham Research Fund 
1982‒1984 Junior Research Fellowship, Wolfson College, Oxford University, UK 
1988‒1993 Established Investigator, AHA 
1991 The Owren Lecture, University of Oslo, Norway 
1992‒2000 Fred Jones Distinguished Research Scientist, OMRF 
1994 Thelma & Edward Gaylord Award for Scientific Excellence, OMRF 
2006 Theodore Spaet Memorial Lecture, Montefiore Med. Ctr., Albert Einstein Coll. of Medicine 
2007 Alumni Discretionary Award, College of Liberal Arts & Sciences, UIUC 
2011 Biennial Investigator Recognition Award, International Society on Thrombosis & Haemo-
 stasis (ISTH), awarded at the XXIIIrd ISTH Congress in Kyoto, Japan 
2013 Sol Sherry Distinguished Lecture in Thrombosis; AHA Scientific Sessions 2013 



 

C. Contributions to Science 

1. Molecular cloning of tissue factor, and development of monoclonal antibodies to tissue factor — Al-
though my training was in developmental biology, in the mid-1980s I changed fields to focus on the molec-
ular biology of blood clotting. In 1987 we cloned the cDNA for human tissue factor, the last of the major 
blood clotting proteins to be cloned. I followed this with the complete sequence of the human tissue factor 
gene and a series of papers exploring the regulation of tissue factor gene expression. I also raised a panel 
of highly specific monoclonal antibodies to human tissue factor that are widely used today (especially, anti-
bodies 5G9, 5B7 and 10H10). These tools allowed us to reveal details of tissue factor expression in human 
cells and tissues, shedding light on the role of tissue factor in health and disease and explaining why hemo-
philic patients bleed spontaneously in joints and skeletal muscle. Our blocking anti-tissue factor antibodies 
allowed us to demonstrate, in primate models, that tissue factor is a major driving force in the coagulopathy 
of sepsis. I was a primary or co-investigator on these studies, conducted while I was a faculty member at 
the Scripps Research Foundation and the Oklahoma Medical Research Foundation. 

a. Morrissey JH, Fakhrai H, and Edgington TS. Molecular cloning of the cDNA for tissue factor, the cellular 
receptor for the initiation of the coagulation protease cascade. Cell 50:129-135, 1987. 

b. Mackman N, Morrissey JH, Fowler B, and Edgington TS. Complete sequence of the human tissue 
factor gene, a highly regulated cellular receptor that initiates the coagulation protease cascade. 
Biochemistry 28:1755-1762, 1989. 

c. Mackman N, Fowler BJ, Edgington TS, and Morrissey JH: Functional analysis of the human tissue 
factor promoter and induction by serum. Proc Natl Acad Sci USA 87:2254-2258, 1990. PMCID: 
PMC53665 

d. Drake TA, Morrissey JH, and Edgington TS. Selective cellular expression of tissue factor in human 
tissues: Implications for disorders of hemostasis and thrombosis. Am J Pathol 134:1087-1097, 1989. 
PMCID: PMC1879887 

2. Structure-function analyses of tissue factor and factor VIIa — In 1989, I initiated a series of biochemical 
studies on the assembly and function of the factor VIIa/tissue factor complex on membrane surfaces. We 
delineated the roles of the membrane-interactive domains of factor VIIa and tissue factor. We also found 
that membrane anchoring of tissue factor is essential for efficient conversion of factor VII to VIIa, but far less 
important for factor X activation. Factor VII autoactivation is an obligatorily two-dimensional reaction whose 
kinetics could only be properly described by writing the rate equations in terms of moles/m2 instead of 
moles/liter. We used FRET approaches to show that tissue factor repositions the active site of factor VIIa 
above the membrane, and we determined that the substrate-binding exosite region of tissue factor interacts 
with the GLA domain of factor X. I am PI on these studies, some of which have involved close collaborations 
with colleagues such as Charles Esmon and Art Johnson. 

a. Neuenschwander PF and Morrissey JH. Deletion of the membrane-anchoring region of tissue factor 
abolishes autoactivation of factor VII, but not cofactor function: Analysis of a mutant with a selective 
deficiency in activity. J Biol Chem 267:14477-14482, 1992. 

b. Neuenschwander PF and Morrissey JH. Roles of the membrane-interactive regions of factor VIIa and 
tissue factor: The factor VIIa Gla domain is dispensable for binding to tissue factor but important for 
activation of factor X. J Biol Chem 269:8007-8013, 1994. 

c. Huang Q, Neuenschwander PF, Rezaie AR, and Morrissey JH. Substrate recognition by tissue factor-
factor VIIa: Evidence for interaction of residues Lys165 and Lys166 of tissue factor with the 4-
carboxyglutamate-rich domain of factor X. J Biol Chem 271:21752-21757, 1996. 

d. McCallum CD, Su B, Neuenschwander PF, Morrissey JH, and Johnson AE. Tissue factor positions and 
maintains the factor VIIa active site far above the membrane surface even in the absence of the factor 
VIIa Gla domain: A fluorescence resonance energy transfer study. J Biol Chem 272:30160-30166, 
1997. 

3. Plasma factor VIIa and other thrombotic risk factors — We capitalized on findings in the previous sec-
tion to develop a clotting assay, based on truncated (“soluble”) tissue factor, that can quantify plasma factor 
VIIa. This assay is widely used to investigate factor VIIa levels in health and disease. In all normal individ-
uals, ~1% of circulating factor VII is in the form of VIIa, which likely represents the initial “priming” protease 
in clotting. We showed, for example, that the rise in plasma factor VIIa after high-fat meals is dependent on 
factor IX but not on factors XI or XII, and we showed that factor VIIa levels are higher in lymph than in 
plasma. We also developed an ELISA for quantifying circulating factor VIIa-antithrombin complexes. I am PI 
on these studies, many of which have also involved collaborations with clinical investigators. 



 

a. Morrissey JH, Macik BG, Neuenschwander PF, and Comp PC. Quantitation of activated factor VII 
levels in plasma using a tissue factor mutant selectively deficient in promoting factor VII activation. 
Blood 81:734-744, 1993. 

b. Morrissey JH. “Quantitative clotting assay for activated factor VII.” United States Patent 5,750,358 
(issued May 12, 1998). 

c. Miller GJ, Martin JC, Mitropoulos KA, Esnouf MP, Cooper JA, Morrissey JH, Howarth DJ, and 
Tuddenham EGD. Activation of factor VII during alimentary lipemia occurs in healthy adults and 
patients with congenital factor XII or factor XI deficiency, but not in patients with factor IX deficiency. 
Blood 87:4187-4196, 1996. 

d. Miller GJ, Ireland HA, Cooper JA, Bauer KA, Morrissey JH, Humphries SE, and Esnouf MP. 
Relationship between markers of activated coagulation, their correlation with inflammation, and 
association with risk for coronary heart disease (NPHSII). J Thromb Haemost 6:259-267, 2008. 

4. Role of the membrane surface in blood clotting reactions — Although membrane bilayers play critical 
roles in blood clotting, their contributions to clotting reactions remain poorly understood in molecular terms. 
Our ongoing work to understand mechanisms by which membrane bilayers contribute to clotting employs: a 
powerful nanoscale bilayer system (Nanodiscs; collaborations with Stephen Sligar); optical microring 
resonators (collaboration with Ryan Bailey); solid-state NMR (collaboration with Chad Rienstra); and all-
atom molecular dynamics simulations (collaboration with Emad Tajkhorshid). Findings from these studies 
include: determining the stoichiometry of GLA-domain binding to phosphatidylserine; detailed simulations of 
the interaction of factor VIIa with tissue factor and membranes; and a new hypothesis that accounts for 
synergy between phosphatidylserine and phosphatidylethanolamine (termed the ABC, or Anything But 
Choline, hypothesis—see reference “d”). I am PI or co-investigator on these studies. 

a. Shaw AW, Pureza VS, Sligar SG, and Morrissey JH. The local phospholipid environment modulates the 
activation of blood clotting. J Biol Chem 282:6556-6563, 2007. 

b. Ohkubo YZ, Morrissey JH, and Tajkhorshid E. Dynamical view of membrane binding and complex 
formation of human factor VIIa and tissue factor. J Thromb Haemost 8:1044-1053, 2010. PMCID: 
PMC2890040 

c. Boettcher JM, Davis-Harrison RL, Clay MC, Nieuwkoop AJ, Ohkubo YZ, Tajkhorshid E, Morrissey JH, 
and Rienstra CM. Atomic view of calcium-induced clustering of phosphatidylserine in mixed lipid 
bilayers. Biochemistry 50:2264-2273, 2011. PMCID: PMC3069658 

d. Tavoosi N, Davis-Harrison RL, Pogorelov TV, Ohkubo YZ, Arcario MJ, Clay MC, Rienstra MC, 
Tajkhorshid E, and Morrissey JH. Molecular determinants of phospholipid synergy in blood clotting. J 
Biol Chem 285:23247-23253, 2011. PMCID: PMC3123091 

5. Polyphosphate as a novel modulator of blood clotting and inflammation — In 2006, our lab reported 
for the first time that inorganic polyphosphate (polyP) of the type secreted by activated human platelets is a 
potent modulator of blood clotting and fibrinolysis. We followed this initial report with a series of studies ex-
ploring the mechanisms by which polyP modulates blood clotting, fibrinolysis, inflammation and the comple-
ment system. These studies have opened up a new area of investigation. To date, we have published 18 
peer-reviewed research articles on this topic, 10 of which have been highlighted with commentaries, eval-
uated by the Faculty of 1000, and/or designated as the “plenary paper” in their issue of the journal. Some 
highlights include: identifying the steps in the clotting cascade at which polyP functions; demonstrating a 
likely role of long-chain polyP in host-response to pathogens; explaining the otherwise puzzling contribu-
tions of factor XI to hemostasis; identifying non-hemostatic roles for polyP; and providing proof-of-concept 
for polyP as a novel antithrombotic target with reduced bleeding risk. We are also investigating how polyP 
contributes to trauma-induced coagulopathy. I am PI on these studies, with many active collaborations. 

a. Smith SA, Mutch NJ, Baskar D, Rohloff P, Docampo R, and Morrissey JH. Polyphosphate modulates 
blood coagulation and fibrinolysis. Proc Natl Acad Sci USA 103:903-908, 2006. PMCID: PMC1347979 

b. Smith SA and Morrissey JH. Polyphosphate enhances fibrin clot structure. Blood 112:2810-2816, 2008. 
PMCID: PMC2556616 

c. Müller F, Mutch NJ, Schenk WA, Smith SA, Esterl L, Spronk HM, Schmidbauer S, Gahl WA, Morrissey 
JH, and Renné T. Platelet polyphosphates are proinflammatory and procoagulant mediators in vivo. 
Cell 139:1143-1156, 2009. PMCID: PMC2796262 

d. Travers RJ, Shenoi RA, Kalathottukaren MT, Kizhakkedathu JN, and Morrissey JH. Nontoxic 
polyphosphate inhibitors reduce thrombosis while sparing hemostasis. Blood 124:3183-3190, 2014. 
PMCID: PMC4239329  



 

Complete list of my published work in PubMed: 

http://www.ncbi.nlm.nih.gov/sites/myncbi/james.morrissey.1/collections/47864872/public/ 

D. Research Support 

Ongoing Research Support 

R01 HL47014-21 PI: Morrissey  7/1/11 – 4/30/16 (no-cost extension) 
NIH/NHLBI 
Mechanisms of Clotting Factor Assembly 
The overall goal is to elucidate the mechanisms by which polyphosphate modulates blood clotting reactions. 
The aims are to understand how polyphosphate: (1) initiates the contact pathway; (2) accelerates factor V 
activation; and (3) regulates blood clotting in vivo using animal models of hemostasis and thrombosis. (The 
competing renewal application for this grant scored in the 6th percentile; requested start date is 09/01/15.) 

UM1 HL120877-02          PI: Mann, K.G.  9/30/2013 - 6/30/2018 
NIH/NHLBI 
Analysis and Characterization of Trauma-Induced Coagulopathy 
This is a large, multi-site UM1 grant that investigates mechanisms of trauma-induced coagulopathy. The role of 
my lab is to examine the possible contributions of polyphosphate to trauma-induced coagulopathy. In 
particular, my lab’s role focuses on detecting and quantifying polyphosphate levels in biological specimens 
from animal models of trauma, and from human trauma patients. My lab also provides polyphosphate 
derivatives and reagents to other investigators within this UM1 grant. 
 
R01 GM110432-02       PI: Bailey, R  4/2/2014 – 3/31/18 
NIH/NIGMS 
Multiplexed Platform to Probe Interactions at the Model Cell Membrane Interface 
The overall goal is to develop optical microring resonators functionalized with Nanodiscs as a highly 
multiplexable, SPR-like platform for studying and quantifying protein-membrane interactions, as exemplified by 
metal ion-dependent binding of blood clotting proteins. I am a co-investigator on this grant. 

R01 HL103999-05       PIs: Morrissey, J.H. & Rienstra, C.M.  7/6/10 – 3/31/16 (no-cost extension) 
NIH/NHLBI 
Structure and Function of Protein-Membrane Interactions in Blood Clotting 
The overall goal of this multi-PI R01 grant is to understand protein-membrane interactions in blood clotting. 
The aims are to investigate: (1) structure & dynamics of phosphatidylserine in membranes; (2) phospholipid 
specificity of blood clotting reactions; (3) GLA domain-phospholipid binding; and (4) tissue factor-membrane 
interactions. 

WQ81XWH-11-2-0021 PI: Morrissey 10/1/2011 – 5/22/2015 (no-cost extension) 
CDMRP (Department of Defense) 
Threshold-Switchable Particles (TSPs) to Control Internal Hemorrhage 
The overall goal is to develop novel treatments for traumatic internal bleeding. The aims are to: (1) identify 
mechanisms to switch between below- to above-threshold clotting stimuli; (2) design candidate TSP systems; 
and (3) test TSP systems in vitro and in vivo.  The grant includes five investigators: 1. James Morrissey lab at 
UIUC (lead); 2. Rustem Ismagilov lab at Caltech; 3. Ying Liu lab at the Univ. Illinois at Chicago; 4. Galen 
Stucky lab at the Univ. California, Santa Barbara; 5. Christian Kastrup lab at the Univ. of British Columbia. 

Completed Research Support in the Past 3 Years 

T32 GM007283-36 PI (Director): Morrissey 7/1/07 – 6/30/13 
NIH/NIGMS 
Cellular and Molecular Biology Training Program 
This was an institutional training grant for Ph.D. students in the area of cellular and molecular biology at UIUC. 


