
The reason why it feels like the last Newslet-
ter from the Division came out eons ago is 
because it did.  Our Senior Production Man-
ager (Tracey) has once again taken it upon 
herself to sweat it out in the printing press 
facility and she has produced the present 
opus magnum.  My profound gratitude for 
this thankless task. 
  

The Division continues to progress. I wel-
come our newest faculty recruit, Craig Le-
fort, PhD, who chose to abandon sunny Cali-
fornia for New England.  I greatly appreciate  
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From the Director 

Current events and happenings in research in the Department of Surgery 

the faith he has put in our Division and wish him a productive, long, and 
happy tenure in the Department of Surgery. 
 

I would also like to personally welcome our two new trainees to the lab:  
Noelle Hutchins, PhD, our latest Trauma Training Grant trainee and Whit-
ney Young, MD, our current Versaci Fellow.  I look forward to their re-
search contributions and their professional growth while they are with us.    
 

As you read through the Newsletter, you will find other evidence for the 
health of the Division.  Presentations, awards, publications, and other 
measures of research success continue to accumulate, and more young 
people are visible in our corridors than ever before. 
 

Please do not forget to attend our 11th Annual “Advances in Inflammation 
Research” Symposium, Thursday, September 26th & Friday, September 
27th.  Once again we were successful in recruiting an outstanding faculty.   
 

Also remember that our own Al Ayala is the organizer for the 46th Annual 
Meeting of the Society for Leukocyte Biology that will take place in New-
port on October 20-22.  It promises to be a great meeting. 
 

Best of all to you and have a happy and productive 2014! 
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Who’s conducting our research? 
Principle Investigators 
 Jorge E. Albina, MD is a Professor of Surgery, Director of the Division of Surgical Research, and Director 

of Nutritional Support Services, Department of Surgery, Rhode Island Hospital and Brown University. Dr. 
Albina instructs the Surgical Nutrition Rotation, Surgical Residency Program, Nutrition Surgical Core 
Clerkship Course, Basic Science in Surgery, and the Integrated Program in Surgery. His research area of 
expertise is wound healing and inflammation, with emphasis on clinical applications that will allow active 
therapeutic intervention.  

 Alfred Ayala, PhD is a Professor of Surgery (Research) at Rhode Island Hospital/Brown Alpert Medical 
School. He has over 300 manuscripts/review articles to his credit and has been continuously funded by 
the NIH since 1991. Dr. Ayala's research interests include differential effects of sepsis on immune cell 
function; the role of programmed cell death/apoptosis in immune dysfunction observed following hemor-
rhage and/or sepsis; as well as the contribution of the apoptotic process to phagocyte mediated acute 
lung injury resultant from shock and/or septic insults. 

 Jonathan Reichner, PhD is an Associate Professor of Surgery (Research) at Rhode Island Hospi-
tal/Brown Alpert Medical School. He is Co-Director of the COBRE Center for Cancer Research and has 
been the Interim Director of the Pathobiology Graduate Program at Brown University since 2010. Dr. 
Reichner’s research interests include neutrophil biology with emphasis on the regulatory roles of integrins 
and the physical microenvironment.  

 Craig Lefort, PhD was hired in February 2013 as the Division's newest Assistant Professor of Surgery 
(Research). Originally from the La Jolla Institute for Allergy and Immunology in La Jolla, CA, Dr. Lefort’s 
research complements the Division, focusing on the regulation of LFA-1, an integrin receptor that plays 
essential roles in leukocyte trafficking and immunity. The aims of his current and future work are to eluci-
date the molecular mechanisms by which leukocytes regulate the structure and activation state of LFA-1.  

 

Residents and PhD Trainees  
 Andrew Blakely, MD (PGY 2 Surgical Resident) joined the lab July 1, 2012 as the 9th trainee on the Divi-

sion’s Trauma and Inflammation Research Training Grant, currently working in Dr. John Morgan’s lab on 
the Brown University campus.  Now into the second year of his training, Dr. Blakely’s research involves 
using micromolded hydrogels to create complex microtissues, such as toroids and honeycombs. His focus 
is on analyzing the mechanical properties of these formed microtissues as well as looking at methods to 
perfuse the tissues in order to create larger tissues. 

 John Young, MD (PGY 2 Surgical Resident) joined the lab July 1, 2012 supported by the Armand D. Ver-
saci Research Scholar in Surgical Sciences Award, and mentored by Dr. Alfred Ayala.  In his second year 
of training, Dr. Young continues to research the role invariant natural killer T-cells play in inflammation and 
sepsis and to what degree this role is mediated by Programmed Death-1 and its ligand, PD-L1, has on 
these cells. 

 Whitney Young, MD (PGY 2 Surgical Resident) recently started in the lab July 1, 2013, supported by the 
Armand D. Versaci Research Scholar in Surgical Sciences Award, and mentored by Dr. Alfred Ayala. Dur-
ing the next two years, her focus will be on the evaluation of immunologic alterations in sepsis, assessing 
expression and impact of Programmed Death-1 receptor and its ligand on hepatocytes following cecal 
ligation and puncture as a murine model for sepsis. 

 Noelle Hutchins, PhD graduated from Brown University in June 2013 and was appointed as the 10th 
trainee on the Division’s Trauma and Inflammation Research Training Grant.  She will be mentored by 
both Drs. Reichner and Ayala and plans to investigate how liver sinusoidal endothelial cells are affected 
during ALI in sepsis, and the potential mediators and/or signaling pathways involved. 
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Who’s conducting our research? (continued) 
Junior Investigators 
 Daithi Heffernan, MD is an Assistant Professor of Surgery at Brown Alpert Medical School and a 

Trauma/Critical Care Surgeon in the Department of Surgery at Rhode Island Hospital. His focus has al-
ways been the care of the critically ill and traumatically injured surgical patient, with special emphasis on 
the impact of sepsis. Working closely with his mentor, Dr. Alfred Ayala, Dr. Heffernan’s research culmi-
nated in his being awarded a Junior Faculty Grant from the Shock Society, as well as a start up grant from 
the SURDNA foundation to assess immune dysfunction in critically injured geriatric patients. 

 Xian O’Brien, PhD is an Instructor in Surgery (Research) with significant experience in examining innate 
immune function and neutrophil biology. Her work focuses on the role of dynamic integrin cross talk in 
neutrophil response and priming, with a current emphasis on understanding how the mechanical proper-
ties of tissue microenvironments combine with other extracellular signals to effect neutrophil migration and 
effector functions. 

 Chun-Shiang Chung, PhD is an Assistant Professor in Surgery (Research) with a broad background in 
immunology and biochemistry and more than 15 years of expertise on the application of the murine model 
of sepsis-cecal ligation & puncture. As a co-investigator on several of Dr. Ayala's NIH-funded grants, she 
has produced many peer-reviewed publications related to sepsis-induced changes in apoptosis, immune 
and organ function.   

 Joanne Lomas-Neira, PhD is an Assistant Professor in Surgery (Research) with 12 years experience 
investigating the role of hemorrhage-primed neutrophils in the development of ALI. Under Dr. Ayala's 
mentorship, she has received recognition of her work in the form of a Rhode Island Foundation Grant, a 
Surgical Infection Society Junior Faculty Fellowship and, most recently, a 3-year COBRE grant award.  

 Xin Huang, MD, PhD is an Instructor of Surgery (Research) whose interests include molecular mecha-
nisms of inhibitory co-receptors’ function and their roles in monocytes/macrophages and regulatory lym-
phoid cells’ functional changes in inflammation.  

 Meredith Crane, PhD is a Research Associate in Dr. Albina’s lab whose research focuses on the origin 
and function of macrophages in the healing wound.  

 

Graduate Students (Brown University Pathobiology Graduate Program) 

 Bethany Biron, BA; Worcester State College; Advisor: Alfred Ayala 

 Angel Byrd, BS; Tougaloo College; Advisor: Jonathan Reichner 

 Courtney Johnson, BS; Tougaloo College; Advisor: Jonathan Reichner 

 Hilary Magruder, BA; Wheaton College; Advisor: Jonathan Reichner 

 Lauren Watts, BA; The College of the Holy Cross; Advisor: Craig Lefort 

 Alex Loosley, ScM;  (Dept of Physics) Simon Fraser University; Advisors: Jay Tang & Jonathan Reichner 
 

International Students   
 Youping Wu, MS, BS; PhD candidate in the Department of Anesthesiology and Critical Care, Second 

Military Medical University, Shanghai, China.  Youping is supported by a 15-month scholarship from the 
China Scholarship Council. Mentor: Alfred Ayala.  

 Lunxian Tang, MS, BS; PhD candidate, Shanghai East Hospital, Tongji University School of Medicine, 
Shanghai, China. Lunxian is an attending physician in the Department of Emergency Medicine at Shang-
hai East Hospital, Tongji University, China. Mentor: Alfred Ayala. 

 Tingting Cheng, MD; (arriving 10/2013) MS candidate, Respiratory Diseases, Tongji University School of 
Medicine, Shanghai, China. Tingting (Tracy) is an attending physician in the Department of Emergency 
Internal Medicine at Shanghai East Hospital, Tongji University, China. Mentor: Alfred Ayala.  
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What are we researching now? 

Dr. Albina’s lab: 
The Albina Lab studies the wound healing process from an immunologcal perspective. The lab recently pub-
lished a paper (Brancato et al. 2013. Wound Repair and Regeneration 21(4) 624-633) describing a role for 
Toll-like receptor 4, which is an innate immune sensor of tissue damage and infection, in directing both the 
inflammatory and angiogenic/fibrotic responses after sterile injury.  Another recent focus of the lab has been 
to understand the origin and nature of the repair macrophage through studies aimed at characterizing the 
monocyte to macrophage transition in a normally-healing wound. Ultimately, Dr. Albina’s lab hopes to use 
what they learn from the sterile wound environment to better understand how the healing process is altered 
under pathologic conditions such as infection. 

 
Dr. Ayala’s lab: 
The work in Dr. Ayala’s lab has centered on developing a better understanding of what the patho-
physiological mechanisms of shock, tissue injury and/or sepsis have on the individual that lead to increasing 
their susceptibility to subsequent multiple organ failure.  Importantly, they have tried to do this through not 
only the application of what they believe are valuable pre-clinical animal models, but also through collabora-
tive partnerships with clinician scientists here at Rhode Island Hospi-
tal and around the world, which can translate the significance of 
bench-side observations back to the critically ill patient.  Most excit-
ing, while working for years describing numerous deficits in both com-
ponents of cell-mediated and innate immune responsiveness induced 
by shock or sepsis, Dr. Ayala’s lab has uncovered a novel role for a 
family of cell-associated inhibitory receptors (i.e., Programmed Cell 
Death Receptor-1 [PD-1], B-/T-Lymphocyte Attenuator [BTLA] and 
the respective cell surface ligands, PD-L1/L2 and HVEM) that appear 
to play a sentinel role in mediating many of the immune aberrations 
involved in orchestrating these changes in not only their experimental 
models but also in critically ill patients.  
 
Dr. Lefort’s lab: 
The Lefort lab has several ongoing projects. Lauren Watts, a gradu-
ate student in the Pathobiology program, is studying how the integrin 
receptor Mac-1 is activated and the role it plays in neutrophil rolling and adhesion during inflammation. In ad-
dition, Feng Feng, a newly hired research assistant in Dr. Lefort’s lab, is developing fluorescent probes to per-
form live subcellular imaging of primary neutrophils. Finally, having recently described how two signaling pro-
teins that activate integrins, Talin-1 and Kindlin-3, regulate leukocyte rolling and adhesion, the Lefort lab is 
digging further to determine whether these molecules play additional roles in leukocyte transmigration across 
the blood vessel barrier. 

 

Dr. Reichner’s lab:   
Neutrophils are the most predominant innate immune cell in the circulation and are the first immune cells to 
respond to an injury or infection. Since most infections occur within bodily tissues, neutrophils must exit the 
bloodstream and precisely navigate to the infectious source to destroy the contaminating microbes and de-
fend the health host. Dr. Reichner’s lab studies the response of neutrophils to pathogenic fungi. The binding 
of neutrophils to fungi occurs by the cell surface receptor CR3 recognizing fungal beta-glucan which is a 
structural component of the cell wall of the pathogen. Since the anti-microbial function of neutrophils occurs 
within tissues, their lab considers the role of the extracellular matrix, tissue elasticity and the three dimen-
sional microenvironment as regulatory factors mediating the response of the neutrophil. In sum, the neutrophil 
is sensitive to regulation by both receptor mediated biochemical interactions as well as the physical nature of 
the environment for which specific receptors are not readily apparent. 
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On September 27 & 28, 2012, the Division 
of Surgical Research and the Department 
of Surgery hosted its 10th Annual 
“Advances In Inflammation Research” 
Symposium. 

 
The Thursday afternoon program opened 
with a warm welcome and acknowledge-
ments by Symposium Chairman, Dr. Jorge 
Albina.  He then introduced the first of 
three junior faculty speakers who pre-
sented their latest research findings: 

 

Meredith Crane, PhD 
“Characterization of distinct macrophage subsets in the murine wound” 
Meredith Crane received a Bachelor of Arts degree from Colby College in 2004.  She spent time 
as a research assistant at the Jackson Laboratory in Bar Harbor, Maine before entering gradu-
ate school in 2006.  She received her PhD in Pathobiology from Brown University in 2012 under 
the direction of  Dr. Thais Salazar-Mather.  After receiving her doctorate, Dr. Crane joined the 
laboratory of Dr. Jorge Albina in the Department of Surgical Research.  Her research focuses on 
understanding the complex phenotypes and functions of wound macrophage subsets. 

 

Noelle Hutchins, PhD 
“Programmed death ligand-1 expression attenuates liver sinusoidal endothelial cell 
injury in sepsis” 
Noelle Hutchins earned a Bachelor of Science in Biology from the University of North Carolina 
at Chapel Hill in 2004, and then completed an NIH sponsored post-baccalaureate fellowship at 
the Mayo Clinic. She began her graduate studies in the Pathobiology Graduate Program at 
Brown University in 2007. In 2009, she received a 4-year predoctoral National Research Ser-
vice Award from the NIH’s National Institute of Diabetes and Digestive and Kidney Diseases to 
support her studies under the mentorship of Dr. Alfred Ayala, and received her PhD from 
Brown University in 2013. Dr. Hutchins’ research investigates how LSEC function is affected in 
animal polymicrobial sepsis models.   

 

 
Angel Byrd 
“An integrin-based mechanism of rapid neutrophil extracellular trap formation” 
Angel Byrd earned a Bachelor of Science degree in 2004 from Tougaloo College located in 
Tougaloo, Mississippi and is presently an MD/PhD candidate.  She has completed two pre-
clinical years of medical school and is now a Pathobiology student pursuing her graduate 
studies in the laboratory of Dr. Jonathan Reichner.  Ms. Byrd is currently a UNCF/Merck 
Graduate Fellow completing her thesis work which focuses on the regulation of human neu-
trophils by complement receptor 3 (CR3).  With her medical and research training, she as-
pires to become a Pediatric Endocrinologist/Diabetologist, a future career that combines clini-
cal medicine, basic research and drug discovery, as well as educating and inspiring the next 
generation of scientists and physicians. 
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Symposium Highlights (continued) 
The opening speaker was Carl Hauser, MD, from Beth Israel Deaconess 
Medical Center who presented the topic, “Mitochondrial and bacterial mo-
lecular motifs: Emerging biomarkers for sterile inflammation and sepsis”. 

Welcome & introductions from Dr. Albina 

Surgical residents John Young, Andrew Blakely,  
Elizabeth Fox and Maude Kettenman 

Friday afternoon’s presentations at  
70 Ship Street began with  

Gwendalyn Randolph, PhD, presenting 
“Mechanisms underlying the clearance 

of macrophages from sites of acute 
and chronic inflammation”. 

Dr. Jonathan Reichner, Dr. Caroline Owen,  
Angel Byrd and Dr. Claire Doerschuk 

Drs. Tom Tracy and Jorge Albina 

Filip Swirski, PhD and  
Gwendalyn Randolph, PhD 

Tireless symposium organizers, 
Patty Young and Tracey Monteforte 
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Academic Highlights  
Papers, Posters, Abstracts & Publications 
 

Dr. Albina: 
 Toll-like receptor 4 signaling regulates the acute local inflammatory response to injury and the fibro-

sis/neovascularization of sterile wounds.  Brancato SK, Thomay AA, Daley JM, Crane MJ, Reichner JS, 
Sabo E, Albina JE.  Wound Repair Regen. 2013 Jul;21(4):624-33.  

 “The wound macrophage” Book chapter in: “Macrophages: Biology and Role in the Pathology of Dis-
eases” Crane, MJ, Albina, JE.  Springer (pending publication Nov 2013). 

 Wound macrophages as key regulators of repair: origin, phenotype, and function.  Brancato SK, Albina 
JE. Am J Pathol. 2011 Jan;178(1):19-25.  

 
Dr. Ayala: 
 Upregulation of B7-H1 on neutrophils, along with elevated pro- and anti-inflammatory cytokines level, may 

be biomarkers of septic progression/ morbidity. Huang, X., Chen, Y., Chung, C.S., Venet, F., Monaghan, 
S.F., Yuan, Z., Ayala, A. Shock 2014 39:36 (Supplt. 2). 

 Mechanisms of acute lung injury: Programmed Cell Death Receptor (PD)-1 ligation as a regulator of An-
giopoietin-2 expression.Lomas-Neira, J., Monaghan, S.F., Huang, X., Chen, Y., Ayala, A. FASEB J. 2013 
26:57.7(supplt.) 

 Myeloid expression of co-inhibitory receptor ligand, B7-H1, as a novel biomarker/mediator of septic pro-
gression/ morbidity. Huang, X., Chen, Y., Chung, C.S., Venet, F., Monaghan, S.F., Yuan, Z., Ayala, A.  
2013. FASEB J. 26:868.1(supplt.). 

 Divergent invariant natural killer T-cell (iNKT-cell) response to abdominal versus non-abdominal sepsis in 
humans. Young, J.S., Monaghan, S.F., Chung, C.S., Cioffi, W.G., Ayala, A., Heffernan, D.S.  2013. Surg. 
Infect. 14:S16 (supplt.1). 

 Lymphocytes from septic geriatric patients display functional exhaustion. Kettenmann, M., Chung, C.S., 
Cioffi, W.G., Ayala, A., Heffernan, D.S. 2013.  J. Surg. Res. 179:269. 

 Liver Th17 cell mediated inflammation is regulated in a programmed death-1 dependent manner in a 
model of obstructive jaundice. Licata, L.A., Nguyen, C.T., Burga, R.A., Falanga, V., Ayala, A., Junghans, 
R.P., Espat, N.J., Katz, S.C.  2013. J. Surg. Res. 179:197 

 Migration of invariant natural killer T-cells in response to peritonitis is dependent upon direct ligation of 
PD-1:PD-L1 on these cells and not indirect actions. Young, J.S., Chung, C.S., Cioffi, W.G., Ayala, A., Hef-
fernan, D.S.  2013. J.Surg. Res. 179:325. 

 Inflammatory mechanisms in sepsis: elevated invariant natural killer T-cell numbers in mouse and their 
modulatory effect on macrophage function.  Heffernan DS, Monaghan SF, Thakkar RK, Tran ML, Chung 
CS, Gregory SH, Cioffi WG, Ayala A.  Shock. 2013 Aug;40(2):122-8.  

 Kupffer cells potentiate liver sinusoidal endothelial cell injury in sepsis by ligating programmed cell death 
ligand-1. Hutchins NA, Wang F, Wang Y, Chung CS, Ayala A. J Leukoc Biol. 2013 Jun 13. 

 Kupffer cells potentiate the risk for liver sinusoidal endothelial cell injury in sepsis through programmed 
cell death receptor-1 ligation. Hutchins, N., Wang, F., Chung, C.S., Ayala, A.  2013. FASEB J. 26:379.8 
(supplt.). 

 Kupffer cells protect liver sinusoidal endothelial cells from Fas-dependent apoptosis in sepsis by down-
regulating gp130. Hutchins NA, Chung CS, Borgerding JN, Ayala CA, Ayala A. Am J Pathol. 2013 
Mar;182(3):742-54. Epub 2013 Jan 7. 

 The role of SNAP -23 in sepsis induced neutrophil respiratory burst. Bai, J., Lomas-Neira, J., Chung, C.S., 
Chen, Y., Uriarte, S., Ayala, A.  2012. J. Leuko. Biol. 92:S59 (Supplt. 1) 

 Programmed death ligand-1 expression attenuates liver sinusoidal endothelial cell injury in sepsis. Hut-
chins, N., Borgerding, J., Chung, C.S., Ayala, A.  2012. J. Leuko. Biol. 92:S21 (Supplt. 1). 

 Early neutrophilia is predictive of higher mortality in moderately to severely injured geriatric trauma pa-
tients. Fox, E.D., Monaghan, S.F., Chamberlain, C.J., Machan, J.T., Gravenstein, S., Ayala, A., Heffernan, 
D.S.  2012.  Shock 37:46(supplt. 1).  
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Academic Highlights  (continued) 

Papers, Posters, Abstracts & Publications 
Dr. Reichner: 
 Toll-like receptor 4 signaling regulates the acute local inflammatory response to injury and the fibro-

sis/neovascularization of sterile wounds.  Brancato SK, Thomay AA, Daley JM, Crane MJ, Reichner JS, 
Sabo E, Albina JE.  Wound Repair Regen. 2013 Jul;21(4):624-33.  

 An extracellular matrix-based mechanism of rapid neutrophil extracellular trap formation in response to 
Candida albicans. Byrd AS, O'Brien XM, Johnson CM, Lavigne LM, Reichner JS.J Immunol. 2013 Apr 
15;190(8):4136-48. 

 Lectin site ligation of CR3 induces conformational changes and signaling. O'Brien XM, Heflin KE, Lavigne 
LM, Yu K, Kim M, Salomon AR, Reichner JS. Biol Chem. 2012 Jan 27;287(5):3337-48. 

 
Dr. Lefort: 
 The PSGL-1/L-selectin signaling complex regulates neutrophil adhesion under flow.  A Stadtmann, G Ger-

mena, H Block, M Boras, J Rossaint, P Sundd, CT Lefort, C Fisher, K Buscher, B Gelschefarth, A Urzain-
qui, V Gerke, K Ley,  A  Zarbock.  2013 Journal of Experimental Medicine 

 Neutrophil arrest by LFA-1 activation. Lefort CT, Ley K. Front Immunol. 2012 Jun 12;3:157. 
 Global metabolic inhibitors of sialyl- and fucosyltransferases remodel the glycome.Rillahan CD, An-

tonopoulos A, Lefort CT, Sonon R, Azadi P, Ley K, Dell A, Haslam SM, Paulson JC.Nat Chem Biol. 2012 
Jul;8(7):661-8. 

 Distinct roles for talin-1 and kindlin-3 in LFA-1 extension and affinity regulation.Lefort CT, Rossaint J, 
Moser M, Petrich BG, Zarbock A, Monkley SJ, Critchley DR, Ginsberg MH, Fässler R, Ley K. Blood. 2012 
May 3;119(18):4275-82.  

 Monitoring integrin activation by fluorescence resonance energy transfer.Lefort CT, Hyun YM, Kim 
M.Methods Mol Biol. 2012;757:205-14. 

 
Dr. Heffernan: 
 Undiagnosed medical comorbidities in the uninsured: a significant predictor of mortality following 

trauma.Duron VP, Monaghan SF, Connolly MD, Gregg SC, Stephen AH, Adams CA Jr, Cioffi WG, Heffer-
nan DS.J Trauma Acute Care Surg. 2012 Nov;73(5):1093-8; discussion 1098-9. 

 Infections after trauma are associated with subsequent cardiac injury. Monaghan SF, Adams CA Jr, 
Stephen AH, Connolly MD, Gregg SC, Machan JT, Cioffi WG, Heffernan DS.J Trauma Acute Care Surg. 
2012 Nov;73(5):1079-84; discussion 1084-5. 

 Empiric antibiotics pending bronchoalveolar lavage data in patients without pneumonia significantly alters 
the flora, but not the resistance profile, if a subsequent pneumonia 
develops.Thakkar RK, Monaghan SF, Adams CA Jr, Stephen A, 
Connolly MD, Gregg S, Cioffi WG, Heffernan DS.J Surg Res. 
2013 May;181(2):323-8. 

 
Dr. Tracy: 
 Surgical residents' perceptions of 2011 Accreditation Council for 

Graduate Medical Education duty hour regulations.Drolet BC, 
Sangisetty S, Tracy TF, Cioffi WG.JAMA Surg. 2013 May;148
(5):427-33. 

 Surgical fatigue-what dreams may come: comment on "surgeon 
fatigue".Tracy TF Jr.Arch Surg. 2012 May;147(5):435-6. 

 Editorial: Acute pancreatitis and neutrophil gelatinase MMP9: 
don't get me started! Tracy TF Jr.J Leukoc Biol. 2012 May;91
(5):682-4. 
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Research News Feature Article 

New Tools for Treating Patients and Unraveling Molecular Mysteries 
Published in Lifespan’s “Scientific Vision to Transform Patient Care” 
 
Tracing the migration patterns of neutrophils— the most common white blood cells in 
the bloodstream—is something of an obsession for the researchers in Jonathan 
Reichner, PhD’s lab in the Division of Surgical Research at Rhode Island Hospital. 
These cells are the first responders of the human immune system, called in to fight 
bacterial and fungal infections. 
  
Two of the many questions Reichner’s team seeks to answer are: How do neutro-
phils know how to find the site of infection—a wound in the foot, say, rather than in 
the shoulder? And how can we safely and effectively boost their healing activity? 
  
A potential answer to both questions rests with a molecule, beta-glucan (β-glucan), 
which is naturally occurring in the cell wall of baker’s yeast as well as a variety of 
fungi and plants. β-glucan is associated with strengthening immune system re-
sponses and speeding up the migration rate of neutrophils. It also has anti-tumor 
properties, which may help cancer patients. 
  
“The action of β-glucan is unique in that it alters and enhances the process of how cells migrate from the bloodstream to 
get to a site of injury or infection,” says Reichner, Associate Professor in the Department of Surgery in The Warren Alpert 
Medical School of Brown University and director of the graduate program in pathobiology in Brown’s Division of Biology 
and Medicine. 
  
“When β-glucan binds to the CR3 integrin, the integrin itself undergoes fascinating structural changes,” says Reichner. 
“On normal neutrophils, the integrin is folded into a compact, inactive state. When disease is present, the integrin unfolds 
into an upright posture and the neutrophil is in its most highly active state. The problem is that highly active neutrophils 
can cause collateral tissue damage while destroying pathogens.” 
 
Xian O’Brien, PhD and Kate Heflin, PhD, while earning their degrees in Reichner’s lab, found that β-glucan treatment 
causes the integrin to unfold into an intermediate state, and are testing the idea that this intermediate state represents an 
ideal therapeutic state in which the neutrophil may be able to migrate to a source of infection and destroy a pathogen 
without causing tissue damage. 
 

Courtni Newsome, PhD, who also performed her thesis work in Reichner’s 
lab, showed that a potential benefit of β-glucan may be in helping the im-
mune system combat systemic infections. Mice treated with β-glucan sur-
vived whole body infections, known as sepsis, better than untreated animals. 
Systemic infections can occur following traumatic injury, and β-glucan may 
become a new type of infection fighting drug. 
  
Another reason to study β-glucan is demonstrated by Angel Byrd and Court-
ney Johnson, two students working toward their combined MD-PhD degrees 
in Reichner’s lab. Like bacteria, certain fungi can cause life-threatening infec-
tions. Because β-glucan is present in fungal pathogens, it serves as an ID 
card for neutrophils to identify the fungi as foreign. Once CR3 binds to the β-
glucan within the fungi, the neutrophil becomes activated to kill the fungal 
invader. 
  
“There are few times in the life of a basic researcher when you even get in 
the game, when what you think and what you work on can be translated into 
understanding a disease or developing a new medicine that can actually im-
prove people’s health. This is one of those times. β-glucan has the potential 
to become a new class of medicine, extracted from a naturally occurring 

source and able to improve immune health without serious side effects.” 



Research News Page 10  

 
Courtney Johnson, an MD/PhD candidate and graduate student in Dr. Reichner’s lab, received a 2-
year UNCF/Merck Graduate Science Research Dissertation Fellowship which includes funds for sal-
ary stipend and supplies. The fellowship is intended help African American graduate students com-
plete coursework, conduct research and prepare the dissertation required for a doctoral degree and 
career in biomedical research.  Courtney was also awarded the 2013 National Medical Association 
Council on Concerns of Women Physicians Student Award, which recognizes female student physi-
cians excelling in research and advocacy.  
 
 

 
Engineering Professors Win Seed Grants 
The recipients of this year’s Research Seed Grants and Richard B. Salomon 
Faculty Research Awards were announced at the University Awards Cere-
mony on May 6. The 2013 Seed Funds went to 24 Brown researchers in-
volved in eight research projects, including  three from the School of Engi-
neering. Seed awards are designed to help faculty compete more success-
fully for large-scale, interdisciplinary, multi- investigator grants.  
 
Three-dimensional Traction Mapping Distinguish Neutrophils from Healthy 
and Septic Donors   
PI: Christian Franck, PhD, Assistant Professor, Engineering 
Co-PI: Jonathan Reichner, PhD, Associate Professor, Surgery (Research)   
Funded: $50,000 
 
 
Angel Byrd, an MD/PhD student currently completing her research in Dr. Reichner’s laboratory, was recently chosen 
from among 548 applicants as this year's inaugural Robateau-Epps Fund Scholarship recipient. This highly competitive 
scholarship was established by S. Emmanuel Epps and Lisa Robateau-Epps in 2013 
to further enhance the Epps and Robateau families’ philanthropic commitment to fur-
nish educational opportunities for well-qualified students poised to make significant 
contributions to their respective fields and society at-large.  The Robateau-Epps Fund 
is dedicated to supporting the undergraduate and graduate education of students pur-
suing careers in fields in which minorities and/or women are underrepresented.   As 
the recipient of this year's Robateau-Epps Fund scholarship, Angel will receive a 
$10,000 award. 
 
Angel’s endeavors to become a published author were featured in an article posted on 
Brown University’s website “Above Other Awards: The Pride of Publication”.  In addi-
tion, as the recipient of the coveted United Negro College Fund/Merck Graduate Fel-
lowship in 2011, BET/UNCF an Evening of Stars Program featured a brief biography of 
her life, highlighting this vibrant scientist-in-training as “one of our nation’s youngest 
and brightest medical minds.”  
 

 
 
 
Thomas Tracy, Jr., MD, pediatric surgeon-in-chief at Hasbro Children’s Hospital and former 
investigator in the Division of Surgical Research, was appointed chief medical officer of The 
Miriam Hospital on August 5, 2013. He has been a vital part of Hasbro Children’s Hospital for 
the past 16 years, having been appointed the hospital’s inaugural surgeon-in-chief in 1997. Dr. 
Tracy’s NIH-funded research examined hepatic repair mechanisms following liver injury that 
currently focus on the cellular mechanisms for matrix metalloproteinase activity required for suc-
cessful liver repair. Dr. Tracy is also Vice Chairman of the Department of Surgery at The Warren 
Alpert Medical School of Brown University. 

Honors, Awards & Appointments 

http://eppsscholars.org/index.php?option=com_content&view=featured&Itemid=101�
http://news.brown.edu/pressreleases/2013/04/byrd�
http://www.bet.com/video/uncf/exclusives/uncf-stpackage-s8.html�
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 “Trauma and Inflammation Research Training” T32GM065085-10; NIH/NIGMS, PI: Jorge Albina, MD, 
$559,626; 7/2009-6/2014. 

 “Co-Inhibitory Molecules and the Pathology of Indirect-Acute Lung Injury” NIH/NIGMS, R01GM107149-01; 
PI: Alfred Ayala, PhD; $1,208,400; 9/2013-8/2016 

 “Differential Effects of Sepsis on Immune Cell Function” R01GM046354-18, NIH/NIGMS, PI: Alfred Ayala, 
PhD, $1,282,243; 12/2009-11/2013 

 “Programmed Cell Death: Role in Septic Immune Dysfunction” 
R01GM053209-18, NIH/NIGMS, PI: Alfred Ayala, PhD, 
$1,039,163; 9/2010-8/2014 

 “Enhancement of Chronic Wound Healing With Non-Invasive Lo-
cal Skin Vibratory Stimulation” RI Science and Technology Advi-
sory Council (STAC) PI: Jonathan Reichner, PhD; $200,000; 
5/2012-10/2013 

 “Neutrophil Migration in Three Dimensions” R21AI101469-02, 
NIH/NIAD, PI: Jonathan Reichner, PhD; $440,664; 7/2012-
6/2014. 

 “Mechanisms of LFA-1 Conformational Activation in Neutrophils” American Heart Association, PI: Craig 
Lefort, PhD. $308,000; 7/2012-6/2016. 

 “Endothelial Injury and Repair: Cardiopulmonary Vascular Biology COBRE”  NIH/Brown University,      
Project 2: “Effects of Angiopoietins on Shock-Induced Acute Lung Injury” PI: Joanne Lomas-Neira, PhD 
10/2013-9/2016. 

 
 

 

 

The Division’s own Dr. Alfred Ayala, is frequently invited as a guest speaker by many      
prestigious organizations around the globe and as you can see from the list below, this 
past year proved to be no exception!  Sightings include: 

 Society of Leukocyte Biology, Maui, Hawaii; October 26-31, 2012 

 42nd Critical Care Congress, San Juan, Puerto Rico; January 19-22, 2013 

 Affinity Research Collaborative Seminar Series, Beth Israel Deaconess Hospital, 
Boston, MA; January 24, 2013 

 Department of Anesthesiology and Intensive Care Medicine, Shanghai East Hospital, TongJi University, 
Shanghai, China; March 27, 2013 

 Keynote speaker, 9th National Congress of Advances in Anesthesiology and Resuscitation, Hangzhou, 
China; March 29-31, 2013 

 Experimental Biology, Boston, MA; April 20-23, 2013 

 Shock Society Annual Meeting, San Diego, CA; June 1-5, 2013 

 Shriner’s Hospital Burn Study Section, Tampa, FL; August 1-5, 2013 

 Amplimmune Inc., Infectious Disease Consortium Discussion, Gaitherberg, MD; August 28, 2013 

 Plenary session speaker, Society for Leukocyte Biology 46th Annual Meeting, Newport, RI; Oct. 22, 2013 

 Oklahoma University Health Sciences Center, Oklahoma City, OK; December 11, 2013 

Current Research Funding 
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Upcoming Events & Conferences 

Shock Society’s  
37th Conference on Shock 2014  
June 7-10, 2014   Charlotte, NC 

LIFESPAN’S 21st ANNUAL 

HOSPITAL RESEARCH CELEBRATION 

October 31, 2013 

George Auditorium & Gerry House Lounge 
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Rhode Is land Hospita l/
Brown Alpert  Medical  
School  
Department  of  Surgery   
Div is ion of  Surgical  
Research 

The Division of Surgical Research has 2 grant opportunities for residents 
interested in research:   
1. Trauma and Inflammation Research Training Grant.  Awarded by the NIH in 

2004, this grant  is a superb vehicle for residents to establish the basis of a suc-
cessful academic career through the acquisition of solid training in basic re-
search. The grant provides two years of salary support for residents and is cur-
rently in its 10th year.     

2. Armand D. Versaci Research Scholar in Surgical Sciences Award.  Estab-
lished in 1999, this award provides two years of salary support for residents or 
fellows to train under the direct supervision of a qualified mentor. The objective 
of the program is to foster the development of physician-scientists who will go 
on to academic careers in surgery. 

Visit the Division’s website for additional information about the Training Grant and 
Versaci Scholarship and to view brief biographies of current and past trainees on 
these projects.    http://med.brown.edu/surgery/research/index.html 

Resident Research Opportunities 

RESEARCH NEWS is e-published whenever we feel like it and have enough 
stuff to put in it!  

 

Editor-in-Chief:  Jorge E. Albina, MD 

Production Manager:  Tracey Monteforte 

Editorial Manager:  Patty Young 

Please e-mail contributions, comments, suggestions etc. to our crack  

Production / Editorial Department:  

TMonteforte@Lifespan.org  or  PYoung1@Lifespan.org 

“Advances in Inflammation Research” Symposium 2013 

Our fearless leader 

Don’t miss our upcoming 11th Annual 
“Advances in Inflammation Research” 
Symposium hosted by the Division of 

Surgical Research and the Department 
of Surgery at Rhode Island Hospital, 

featuring these five distinguished 
speakers:   

September 26 & 27, 2013 

Asrar Malik, PhD, University of Illinois College of Medicine, Chicago, IL 

Daniel Remick, MD, Boston University School of Medicine, Boston, MA 

Arlene Sharpe, MD, PhD, Harvard Medical School, Boston, MA 

Denisa Wagner, PhD, Harvard Medical School, Boston, MA 

Dianqing Wu, PhD, Yale School of Medicine, New Haven, CT 

For more information go to: http://med.brown.edu/surgery/research/03Research_InflaSympFrm.htm 

http://med.brown.edu/surgery/research/index�
http://med.brown.edu/surgery/research/03Research_InflaSympFrm.htm�
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