








Okay, let’s try a slightly different formulation: One hundred trillion cells.

And that, in a nutshell, captures the paradox that is the human body, something at once 

elegantly straightforward and staggeringly complex.

When Leonardo da Vinci sketched his Vitruvian man in 1487, physicians believed that the 

body was composed of four humors: black bile, yellow bile, blood and phlegm. Sickness, they 

theorized, occurred due to an imbalance in the humors. Thus, when a patient fell ill, the 

physician would prescribe a regimen of therapy designed to restore the equilibrium.

Five hundred twenty-one years later, da Vinci’s drawing still stands as the model of the 

human form. Its observations about ideal human proportions (the armspan equals the height, 

the distance from the hairline to the eyebrows is one-third of the length of the face) have 

largely withstood the test of time. Meanwhile, you’d be hard-pressed to find a modern 

physician who treats feverish patients with blood-letting and purging.

Thanks to advances in medical research, we now know that the body of an average adult 

contains about 6.7 x 1027 atoms and is composed of 60 different chemical elements. And that 

non-steroidal anti-inflammatories are more likely to control a fever than a good leeching.

At the Oklahoma Medical Research Foundation, we work each day to unlock those 

mysteries. In these pages, you’ll learn about some of the remarkable progress we made in 

2008.
At OMRF, scientists employ technology—DNA sequencing, cell sorting, nuclear magnetic 

resonance spectroscopy—that would boggle the mind of a 15th-century physician. But our 

mission remains one with his: helping people live longer, healthier lives.

                    Stephen M. Prescott, M.D.
     President





The average prognosis for the most aggressive form of this tumor, known as a 
glioma, is approximately 15 months, while those suffering from slower growing 
tumors might expect to live two to four years. 

At OMRF, two scientists are exploring a promising new therapy that could 
one day change those grim statistics. Working with an experimental compound, 
Drs. Rheal Towner and Robert Floyd found that, in rodents, the drug significantly 
shrinks the tumors. 

“We’ve seen dramatic effects on the same kind of tumor that Senator 
Kennedy has,” says Floyd. “If the drug worked the same way in humans, it 
would, at a minimum, extend lives. And if it worked really well, it might 
suppress the tumors indefinitely.” 

The compound has already been tested for safety in humans in large-scale 

clinical trials, and it was found to be safe. The next step, which the scientists 

hope to take in 2009, will be to initiate human trials to study the drug’s 

efficacy in treating gliomas, the same form of brain cancer.

 According to the American Cancer Society, more than 21,000 Americans will 

develop brain and nervous system cancers in 2009, and about 13,000 people will 

die from these conditions this year. “Brain cancers are a devastating medical 

problem,” says Towner. “Although there’s still a long road ahead, this research 

holds the potential to change lives.”





  Even with external hearing 

protection, the sounds of warfare can damage the sensitive inner ear, or 

cochlea, and severely reduce hearing.

But a new drug combination, developed through a collaboration 

between OMRF and the Hough Ear Institute, has shown promise in 

reducing hearing loss. The treatment could have both military and civilian 

applications.
OMRF’s Dr. Robert Floyd, working with Hough CEO Dr. Richard Kopke, 

found that a combination of two compounds—4-OHPBN nitrone and the 

drug n-acetyl-cysteine—could stop damage to the inner ear caused by 

acute acoustic trauma.

“This is a very exciting finding,” says Floyd. “The research is still at 

a pre-clinical stage, but we’re hopeful that we soon can begin testing in 

humans.”

 

Without the medication, prolonged exposure to loud noise 

can damage and kill hair cells that register sound, causing 

hearing loss. But in laboratory animals, the hearing loss was 

almost completely prevented if the drug combination was 

given within four hours of exposure to noise levels that would 

otherwise cause acoustic trauma. Significant decreases were 

also seen if the combination was administered within 24 hours 

of exposure.

 “If this therapy ultimately proves effective,” says Floyd, 

“it could also have many civilian applications, including 

combating age-related hearing loss.” 





A 2008 study by scientists at OMRF and Penn State 

University found that eating modest amounts of 

pistachios helped decrease cellular infl ammation, 

cholesterol levels and risk of heart disease. The fi ndings 

appeared in The American Journal of Clinical Nutrition.

With OMRF’s Dr. Petar Alaupovic performing lipid 

measurements for the study, the researchers found 

that daily intake—one to two handfuls—of pistachios 

reduced risk for cardiovascular disease by signifi cantly 

reducing levels of low density lipoprotein (LDL or “bad”) 

cholesterol. 

       he researchers studied 28 men and women whose average bad

     cholesterol level was “borderline high.” They ate a diet rich in cheese, 

   oil and butter before they switched to low-fat diets. After the switch, they 

incorporated pistachios into their meals and found that bad cholesterol levels 

dropped by 12 percent when two daily servings of pistachios were eaten. Good 

cholesterol levels did not change. “It appears from this study that nuts in general, and pistachios in this case, 

help bad cholesterol,” Alaupovic says. “So they’re not just pleasant to eat, but 

they’re also benefi cial for your health.”

       he researchers studied 28 men and women whose average bad

     cholesterol level was “borderline high.” They ate a diet rich in cheese, 

   oil and butter before they switched to low-fat diets. After the switch, they 





But a new process developed by scientists at OMRF stands to revolutionize the process, creating the potential to quickly and effectively create new treatments for infl uenza and a variety of other communicable diseases that strike the          .
OMRF scientists unveiled their discovery in a 2008 paper in the journal Nature. The new process develops a “smart bomb” for the immune system, fi ghting infection without doing any harm to the body.  While the research is aimed at combating infl uenza, it can be used to create treatments for any condition—such as anthrax or pneumococcal pneumonia—for which there is already a vaccine. 

“Vaccines can activate the immune system, but they need 

time to take effect, and many offer less than 100 percent 

protection and carry risks of side effects,” says OMRF President 

Stephen Prescott. “With further research and testing, this 

new method might allow a nurse going into the center of an 

outbreak to receive a shot to keep her safe from infection. 

Soldiers in the fi eld could keep a shot of anti-anthrax in their 

packs in case of a biological attack.”

 
 

variety of other communicable diseases that strike the          .
OMRF scientists unveiled their discovery 





For nearly everyone who suffers from lupus, 

each day brings a constant struggle with joint 

pain, stiffness and arthritis.

With mis-wired immune systems, those with 

lupus are subject to constant attacks on the 

joints in their hands, wrists and feet. Everyday 

tasks as simple as buttoning a shirt or chopping 

vegetables become excruciating. As the 

disease progresses, the attacks can also extend 

to the shoulders, knees and ankles. “Too often, 

living with lupus means living with chronic 

pain,” says Dr. John Harley, who chairs OMRF’s 

Arthritis and Immunology Research Program.

In 2008, Harley and his OMRF colleagues made major strides toward 
unmasking the genetic roots of lupus. 
In a trio of watershed studies in the journal Nature Genetics, Harley and 
Drs. Swapan Nath, Patrick Gaffney and Kathy Moser identified 14 genes associated with lupus. Those genes included four previously thought unconnected to the disease and a region once believed to be “junk DNA,” a piece of genetic material without any known function.“As clinical investigators, our goal 

is to reduce the burden of suffering caused by this disease,” says Harley. 
“These new findings promise to transform our understanding of lupus 
and to accelerate the day when safe and effective therapies are available.”





“Back then, we didn’t even know what activated protein 
C did in the body,” says the OMRF researcher. “Our goal was 
to figure it out.”Figure it out he did. Indeed, Esmon’s research on 
the naturally occurring protein helped create two FDA-
approved drugs: one for children suffering from life-
threatening protein C deficiencies and another for a blood 
infection that kills more than 200,000 Americans each year.

And now, working with collaborators around the globe, 
Esmon is exploring a host of new disease applications for 
activated protein C. 

“What we found with sepsis is that activated protein C 

was protective in situations where you had inflammation, 

vascular injury and organ damage as part of the disease 

process,” says Esmon. “So now we’re looking at conditions 

like diabetes, where blocking inflammatory response and 

coagulation and protecting organs could be beneficial.”

Promising results for the prevention of kidney damage in 

diabetic mice were published in 2008 in the journal Nature 

Medicine. “If activated protein C has broader implications 

for people suffering from diabetes and other illnesses,” says 

Esmon, “that would be wonderful.”
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Dr. Gregory F. and mrs. traci Walton
Willis HrH
Stephen F. and Barbara D. Young
laurence S. Youngblood Foundation

$1,000 - $4,999
mr. and mrs. mike adams
richard m. and carolyn adkins
Drs. Pepe alberola-ila and Susan E. Kovats
Paul and Joan allen
Greg and Elizabeth allen
Perry and Bettye ames
mrs. leota margie amsey
mr. and mrs. E. r. andrew
anonymous

aven Gas and oil inc.
Jim and cyndi Baker
Henry G. and mary Ellen Baker
Estate of tilbert leon Barber
r. michael and carla G. Barber
mrs. ruby m. Barber
mr. and mrs. thomas D. Barbour Sr.
miss Betsy l. Barnes
ms. cindy Barrios
mrs. Patricia P. Bartlett
Jim c. and Kay Bass
mr. and mrs. Bill D. Bateman
mrs. corrine Batterton
Jimmy r. and H. Jean Bayles
mr. and mrs. richard a. Beale
mr. and mrs. Vernon Belcher
David and Jane Best/Best companies
mr. Stephen F. Biddle
mr. Bill Birchall
mrs. mary c. Blanton
mr. and mrs. Jeffrey a. Bonney
John and clara Bowen
mrs. Betty l. Bower
mr. and mrs. ted l. Bowling
Del and Peggy Boyles
mrs. mary J. Bredel
Brooks marine/Frank Wohl memorial Bass 

tournament
ms. Susan ross and Dr. D. randolph Brown Jr.
mr. and mrs. David J. Brown
Jack and Judy Bryan
mr. and mrs. Bruce a. Bryan
mr. and mrs. richard c. Burgess
ms. Gretta J. Burnett
mr. John r. Burnett
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Between July 1, 2007, and June 30, 2008, more than 8,000 individuals, corporations, foundations and organizations made gifts to omrF.  Each one 
of those donations made a difference. in this Honor roll, we have recognized gifts of $500 and above. Pledged amounts are listed in full the year they 
are made; subsequent payments on those pledges will not be listed in future annual reports.
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mr. creston c. cutchall
Ed and anne Dalton
mrs. alice Dangott
mrs. nancy Davies
ms. Donna J. Davis
Drs. Dean Dawson and Susannah rankin
mr. James c. Day
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mr. richard m. Singer
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mr. and mrs. Ed l. Smith
mr. and mrs. ralph c. Smith
mrs. margaret D. Smith
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mr. and mrs. Homer H. Hulme Jr.
J and m investment company
mr. lee roy Jameson
mr. Gerald H. Jobe
clay and lynette Jones
Fred and lois Kate Fund
mr. Kent Kennedy
George S. (Stan) and Sally Kimball
ms. Joanna l. latting
tom and Kate lay
Ervin and mary Grace lebeda
mr. and mrs. Edwin leslie
ms. Darlene lewis
mr. Dan little
mr. and mrs. tom E. love
robert F. and alice lovely
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leadership Gifts and Pledges

$1,000,000 and above
J.a. and leta chapman trusts
mary K. chapman Foundation
David chernicky
Hocker Foundation
aubrey and Katie mcclendon
Samuel roberts noble Foundation inc.
Presbyterian Health Foundation
the rainbolt Family
State of oklahoma opportunity Fund
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inasmuch Foundation
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Sarkeys Foundation
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William randolph Hearst Foundation
Puterbaugh Foundation
Dr. John H. Saxon iii 
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campaign total as of December 31, 2008 $47,708,230

D i S c o V E r i E S  c a m Pa i G nmr. and mrs. larry D. neal
the neiman marcus Group
mr. Scranton G. nesbitt
John B. and Dorothy m. nolan Fund
James H. and madalynne norick
ms. Penny norman
ms. Jane ann norris
occF Kathleen lister Fund
oklahoma State Bank
Partnership of Sun Vista rV resort
mr. marvin York and mrs. rebecca Patton
mr. merlyn n. Pearson
mr. Don Pettyjohn
George and lynn Pettyjohn
ms. laura l. Pompa
mr. and mrs. Victor W. Pryor Jr.
David and Kim rainbolt
the recognition company
mr. and mrs. George J. records
mr. and mrs. Donald c. riffel
Dr. John a. robinson
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roserock Bank
mrs. Sharon roth
Bob and lynne rowley
Ed and rene’ Safley
mr. Duaine Schoneweis
clifton and Gloria Scott
mr. and mrs. John a. Shelley
ms. Vina Showers
Dr. robin l. Smith
Kenneth and Jo ann Smith
mr. J. B. Smith
mrs. Barbara J. Smith
mr. and mrs. mike Somers
mr. and mrs. Kenneth a. Stanley
Kenneth and D. J. Steele
miss Joy Sullivan
Superstition Sunrise rV resort
charles and Janet talley
David taylor and margaret Dawkins
ms. Jane taylor
ms. cheri thibault
Dr. and mrs. J. Harold tisdal
mr. William r. trautman
United Way of tri-State inc.
arthur and louise Van Gundy
mr. John D. Walker
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ms. ann t. White
George and lynnette Whitley
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Dr. Peter Winn
ms. louise Wolff
mr. and mrs. r. Deane Wymer
Dr. lijun Xia and ms. Zhimin liang

omrF is poised to play a key role in the revolution 
in biomedical science that tomorrow will bring. With 
our staff of world-renowned scientists, we will perform 
the research that drives the next generation of life-
changing discoveries. to this end, omrF has launched 
the most ambitious expansion in our 63-year history–the 
Discoveries campaign.

the centerpiece of this effort will be a new “green” 
research tower, the first lab building in north america 
to tap both wind and solar energy as power sources. this 
new structure will add 180,000 square feet of state-of-
the-art scientific and administrative space, and it will serve 
as a home to the most precious resource in biomedicine: 
human capital.

We have set the total fundraising goal for the Discoveries 
campaign at $125 million: $85 million to construct and 
furnish the building and $40 million to recruit 30 world-
class scientists and equip their labs. achieving this goal 
will ensure that oklahoma stays on the leading edge of 
biomedical research. and that omrF scientists continue 
making discoveries that make a difference.



S E l E c t E D  2 0 0 8  P U B l i c at i o n S

arthritis and immunology research Program 
carreras E, turner S, Paharkova-Vatchkova V, mao a, Dascher c, Kovats 
S. Estradiol acts directly on bone marrow myeloid progenitors to 
differentially regulate Gm-cSF or Flt3 ligand-mediated dendritic cell 
differentiation. J immunol 180:727-738, 2008. 

Dozmorov mG, Kyker KD, Hauser PJ, Saban r, Buethe DD, Dozmorov 
i, centola mB, culkin DJ, Hurst rE. From microarray to biology: an 
integrated experimental, statistical and in silico analysis of how the 
extracellular matrix modulates the phenotype of cancer cells. Bmc 
Bioinformatics 9 Suppl 9:S4, 2008. 

Graham rr, cotsapas c, Davies l, Hackett r, lessard cJ, leon Jm, 
Burtt nP, Guiducci c, Parkin m, Gates c, Plenge rm, Behrens tW, 
Wither JE, rioux JD, Fortin Pr, Graham Dc, Wong aK, Vyse tJ, Daly 
mJ, altshuler D, moser Kl, Gaffney Pm. Genetic variants near tnFaiP3 
on 6q23 are associated with systemic lupus erythematosus. nat Genet 
40:1059-1061, 2008. 

international consortium for Systemic lupus Erythematosus Genetics 
(SlEGEn), Harley JB, alarcón-riquelme mE, criswell la, Jacob co, 
Kimberly rP, moser Kl, tsao BP, Vyse tJ, langefeld cD, nath SK, 
Guthridge Jm, cobb Bl, mirel DB, marion mc, Williams aH, Divers 
J, Wang W, Frank SG, namjou B, Gabriel SB, lee at, Gregersen PK, 
Behrens tW, taylor KE, Fernando m, Zidovetzki r, Gaffney Pm, Edberg 
Jc, rioux JD, ojwang Jo, James Ja, merrill Jt, Gilkeson GS, Seldin 
mF, Yin H, Baechler Ec, li QZ, Wakeland EK, Bruner Gr, Kaufman 
Km, Kelly Ja. Genome-wide association scan in women with systemic 
lupus erythematosus identifies susceptibility variants in itGam, PXK, 
Kiaa1542 and other loci. nat Genet 40:204-210, 2008.

nath SK, Han S, Kim-Howard X, Kelly Ja, Viswanathan P, Gilkeson GS, 
chen W, Zhu c, mcEver rP, Kimberly rP, alarcón-riquelme mE, Vyse 
tJ, li QZ, Wakeland EK, merrill Jt, James Ja, Kaufman Km, Guthridge 
Jm, Harley JB. a nonsynonymous functional variant in integrin-alpha(m) 
(encoded by itGam) is associated with systemic lupus erythematosus. 
nat Genet 40:152-154, 2008. 

Sawalha aH, Kaufman Km, Kelly Ja, adler aJ, aberle t, Kilpatrick 
J, Wakeland EK, li QZ, Wandstrat aE, Karp DS, James Ja, merrill Jt, 
lipsky P, Harley JB. Genetic association of interleukin-21 polymorphisms 
with systemic lupus erythematosus. ann rheum Dis 67:458-461, 2008.

Wrammert J, Smith K, miller J, langley Wa, Kokko K, larsen c, Zheng 
nY, mays i, Garman l, Helms c, James J, air Gm, capra JD, ahmed r, 
Wilson Pc. rapid cloning of high-affinity human monoclonal antibodies 
against influenza virus. nature 453:667-671, 2008.

Wren JD. Url decay in mEDlinE--a 4-year follow-up study. 
Bioinformatics 24:1381-1385, 2008. 

cardiovascular Biology research Program
Fu J, Gerhardt H, mcDaniel Jm, Xia B, liu X, ivanciu l, ny a, Hermans 
K, Silasi-mansat r, mcGee S, nye E, Ju t, ramirez mi, carmeliet P, 
cummings rD, lupu F, Xia l. Endothelial cell o-glycan deficiency 
causes blood/lymphatic misconnections and consequent fatty liver disease 
in mice. J clin invest 118: 3725-3737, 2008. 

Johnson cm, chichili Gr, rodgers W. compartmentalization of 
phosphatidylinositol 4,5-bisphosphate signaling evidenced using targeted 
phosphatases. J Biol chem 283:29920-29928, 2008. 

miner JJ, Xia l, Yago t, Kappelmayer J, liu Z, Klopocki aG, Shao B, 
mcDaniel Jm, Setiadi H, Schmidtke DW, mcEver rP. Separable 
requirements for cytoplasmic domain of PSGl-1 in leukocyte rolling and 
signaling under flow. Blood 112:2035-2045, 2008.

For a complete list of  2008 OMRF scientific publications, please go to omrf.org/2008pubs

Yago t, lou J, Wu t, Yang J, miner JJ, coburn l, lopez Ja, cruz ma, 
Dong JF, mcintire lV, mcEver rP, Zhu c. Platelet glycoprotein ibalpha 
forms catch bonds with human Wt vWF but not with type 2B von 
Willebrand disease vWF.  J clin invest 118:3195-3207, 2008. 

cell cycle and cancer Biology research Program 
conrad mn, lee cY, chao G, Shinohara m, Kosaka H, Shinohara 
a, conchello Ja, Dresser mE. rapid telomere movement in meiotic 
prophase is promoted by nDJ1, mPS3, and cSm4 and is modulated by 
recombination. cell 133:1175-1187, 2008. 

Vorozhko VV, Emanuele mJ, Kallio mJ, Stukenberg Pt, Gorbsky 
GJ. mutliple mechanisms of chromosome movement in vertebrate 
cells mediated through the ndc80 complex and dynein/dynactin. 
chromosoma 117:169-179, 2008. 

Free radical Biology and aging research Program
applegate ma, Humphries Km, Szweda li. reversible inhibition of alpha-
ketoglutarate dehydrogenase by hydrogen peroxide: glutathionylation and 
protection of lipoic acid. Biochemistry 47:473-478, 2008. 
 
D’Souza a, Kurien Bt, rodgers r, Shenoi J, Kurono S, matsumoto 
H, Hensley K, nath SK, Scofield rH. Detection of catalase as a major 
protein target of the lipid peroxidation product 4-HnE and the lack of its 
genetic association as a risk factor in SlE. Bmc med Genet 9:62, 2008.

Genetic models of Disease research Program 
clarke m, maddera l, Harris rl, Silverman Pm. F-pili dynamics by live-
cell imaging. Proc natl acad Sci USa 105:17978-17981, 2008. 

Edwards Sl, charlie nK, milfort mc, Brown BS, Gravlin cn, Knecht 
JE, miller KG. a novel molecular solution for ultraviolet light detection 
in Caenorhabditis elegans. PloS Biol 6:e198, 2008.
 
immunobiology and cancer research Program
chen X, Esplin Bl, Garrett KP, Welner rS, Webb cF, Kincade PW. 
retinoids accelerate B lineage lymphoid differentiation.  J immunol 
180:138-145, 2008.
 
Joachims ml, marble Pa, laurent aB, Pastuszko P, Paliotta m, Blackburn 
mr, thompson lF. restoration of adenosine deaminase-deficient 
human thymocyte development in vitro by inhibition of deoxynucleoside 
kinases. J immunol 181:8153-8161, 2008.

langer m, malykhin a, maeda K, chakrabarty K, Williamson KS, Feasley 
cl, West cm, metcalf JP, coggeshall Km. Bacillus anthracis peptidoglycan 
stimulates an inflammatory response in monocytes through the p38 
mitogen-activated protein kinase pathway. PloS onE 3:e3706, 2008.

malhotra S, Baba Y, Garrett KP, Staal FJ, Gerstein r, Kincade PW. 
contrasting responses of lymphoid progenitors to canonical and 
noncanonical wnt signals. J immunol 181:3955-3964, 2008.

nie l, Perry SS, Zhao Y, Huang J, Kincade PW, Farrar ma, Sun 
XH. regulation of lymphocyte development by cell type-specific 
interpretation of notch signals. mol cell Biol 28:2078-2090, 2008. 

nixon Jc, Ferrell S, miner c, oldham al, Hochgeschwender U, Webb 
cF. transgenic mice expressing dominant-negative Bright exhibit defects 
in B1 B cells. J immunol 181:6913-6922, 2008.

takedachi m, Qu D, Ebisuno Y, oohara H, Joachims ml, mcGee St, 
maeda E, mcEver rP, tanaka t, miyasaka m, murakami S, Krahn t, 
Blackburn mr, thompson lF. cD73-generated adenosine restricts 
lymphocyte migration into draining lymph nodes. J immunol 180:6288-
6296, 2008. 



S E l E c t E D  F i n a n c i a l  i n F o r m at i o n

operating Fund July 1, 2007 - June 30, 2008   

  

oPEratinG rEVEnUE  

competitive research grants  

  national institutes of Health grants  $   24,431,808  

  other competitive research grants       7,987,712  

      total grants  32,419,520 

  

Private contributions 

  income and gifts from trusts  7,056,362  

  Gifts & bequests  285,328  

  contributions  1,237,247 

  memorials          733,643 

     total private contributions  9,312,580  

  

other revenue 

  interest and investment income  3,995,103  

  mineral income  2,037,916  

  royalties and licensing income  10,080,640  

  rent, analytical lab and miscellaneous       1,376,223  

     total other revenue  17,489,882  

  

     total revenue  59,221,982  

  

operating revenue from wills, pledges and other restricted gifts 

      recorded in prior years  1,334,142  

  

     total operating revenue  60,556,124  

  

oPEratinG EXPEnSES 

Program services - research  47,239,713 

Support services - general and administrative  5,248,979 

total operating expenses  52,488,692  

  

Excess of revenues over expenses $     8,067,432 
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D i s c o v e r i e s  t h at 
m a k e  a  D i f f e r e n c e
since 1946, omrf has been dedicated to 
understanding and developing more effective 
treatments for human disease. our scientists focus on 
such critical research areas as heart disease, cancer, 
lupus and alzheimer’s disease. Discoveries at omrf 
have helped create three fDa-approved drugs, 
including first and only treatment for a deadly blood 
infection that kills 200,000 americans each year. 
omrf researchers have also identified the enzyme 
believed responsible for alzheimer’s disease, and an 
experimental drug based on that discovery is now 
progressing through human clinical trials. Learn more 

at OMRF.org/discoveries.

t h e  m o r e  yo u  g i v e  . .  .
With omrf’s one-of-a-kind state tax credit, making 
the decision to give has never been easier. for every 
$2 you donate to omrf, you’ll get a $1 tax credit 
(for gifts up to $2,000 for individuals and $4,000 for 
joint filers). it’s simple—the more you give, the more 
you save. Visit OMRF.org/taxcredit.




