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7/05/04 Laparoscopic Hernia
8/02/04 Laparoscopic Splenectomy

Resident Trainees

Ashish Patel, M.D. Resident Researcher
Shishir Maitel, M.D. Resident Researcher

Clinical MIS Fellows

Vivian Sanchez, M.D. MIS Fellow
Christopher Boyd, M.D. MIS Fellow
Thomas Mclntyre, M.D. MIS Fellow

Invited Presentations (Local, National, and International)

1.

Boston Surgical Society, Boston, MA “Surgical education and training: new
paradigms for learning”. Jan 5, 2004.

. Brigham & Womens’ Hospital, (Surgery Grand Rounds), Boston, MA.

“Laparoscopic bariatric surgery: effective treatment for morbid obesity.” January
7,2004.

MIS Bariatrics for Nurses Center for Minimally Invasive Surgery, Boston, MA.
“MIS Bariatrics for Nurses”. January 10, 2004.

. MIS Bariatrics for Nurses. Center for Minimally Invasive Surgery, Boston, MA.

(Team Building) January 10, 2004.

Metrowest Medical Center, Framingham, MA. Secialty Grand Rounds. January
21, 2004.

BIDMC, Boston, MA “Obesity Surgery, New patient Information Program
February 5, 2004.

University of Pittsburgh Fourth Annual Minimally Invasive Surgery Symposium,
British Columbia, Canada, “Essential bariatric equipment” February 20, 2004.

Carl J. Shapiro Institute for Education and Research Seminar Series in Faculty
Development, Boston, MA. February 27, 2004.

AORN 51% Congress, San Diego, CA “Minimally invasive bariatric surgery: pre-
congress session.” March 20, 2004.

10.Guglielmi C, Cedorchuk M, Harvey R, Jones DB, Reihle L, Tassone D, Villegas

L, Association of Perioperative Registered Nurses, San Diego, CA. “Facilitating
team development in advanced minimally invasive surgery” March 20, 2004.
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Association of Perioperative Registered Nurses, San Diego, CA, March 20,
2004.

11.Patel A, Jones DB, Critchlow J. Choice of fundoplication technique during
laparoscopic Heller myotomy. SAGES, Denver, CO, March 31, 2004.

12.Sanchez V, Schneider B, Kelly J, Jones DB. The LapBand: Massachusetts
experience: SAGES, Denver, CO, March 31, 2004.

13.BIDMC, Boston, MA. “Laparoscopic adjustable band. New patient information
at BIDMC”. April 7, 2004.

14. American College of Surgeons, Boston, MA, 32" Annual Spring Meeting.
“Laparoscopic gastric bypass for morbid obesity.” April 24, 2004.

15.IDMC, Center for MIS, Boston, MA “Laparoscopic versus open incisional
hernia repair” May 1, 2004.

16.LapBand. Second Annual Lone Star Update on Minimally Invasive Surgery,
San Antonio, TX May 8, 2004.

17.Second Annual Lone Star Update on Minimally Invasive Surgery, San Antonio,
TX, “Surgical simulation: a new paradigm for learning” May 6, 2004.

18.The Society for Surgery of the Alimentary Tract “Laparoscopic band for
obesity”. Meet the Professor Luncheon, 45" Annual Meeting, New Orleans, LA,
May 18, 2004.

19.BIDMC, Boston, MA “Laparoscopic inguinal hernia repair: live telebroadcasts.
International MIS Course” May 27, 2004.

20. Center for Medical Simulation, Cambridge, MA “Birds of a feather”. Simulation
workshop. August 19, 2004.Harvard Club, Boston, MA. “Nuevas herramientas
quirurgicas. International MIS Course’May 27, 2004.

21.International MIS Course, Boston, MA. “Inguinal hernia live telebroadcast.”
May 27, 2004.

22.CIMIT, Boston, MA “New Surgical Tools and Methods of Training.” June 8,
2004.

23.BIDMC, Boston, MA “Obesity surgery: work up, procedure, and initial post op
period.” PACU educational series. June 9, 2004.

24. American Society for Bariatric Surgery, San Diego, CA Moderator. “Devil is in
the details” June 15, 2004.
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25. American Society for Bariatric Surgery, San Diego, CA “Laparoscopic RYGB
cadaver course” June 18, 2004.

26.BIDMC, Boston, MA “ Laparoscopic inguinal hernia repair: resident school”.
August 23, 2004.

27.Cape Cod Hospital, Hyannis, MA. “Laparoscopic obesity surgery.” Sept 2,
2004.

28.SAGES.”Laparoscopic gastric bypass: technique” Advanced laparoscopic
foregut and bariatric surgery workshop. September 10, 2004.

29.Museum of Science, Boston, MA “Simulation and virtual reality.” September 18,
2004.

30.Hospital Central Militar Aula Magna, Mexico City, Mexico. “Gastroplastia
laparoscopica con banda gastrica adjustable . Curso Avanzado De Cirugia
Endoscopica” September 20, 2004.

31.Hospital Central Militar Aula Magna, Mexico City, Mexico “Laparoscopic gastric
bypass live telebroadcast. Avanzado De Cirugia Endoscopica” September 20,
2004.

32.Hospital Central Militar Aula Magna, Mexico City, Mexico “Bypas gastrico
laparoscopico . Curso Avanzado De Cirugia Endoscopica.” September 20,
2004.

33.Hospital Central Militar Aula Magna, Mexico City, Mexico, “Adiestramiento para
cirugia laparoscopica avanzada. Curso Avanzado De Cirugia Endoscopica.”
September 20, 2004.

34.Museum of Science, Boston, MA. “Obesity surgery in America: a minimally
invasive approach to a national epidemic.” September 26, 2004.

35. American College of Surgeons, (SAGES-ASBS Joint Symposium), New
Orleans, LA, “Defining Weight Loss” October 12, 2004.

36.American College of Surgeons, (SAGES-ASBS Joint Symposium), New
Orleans, LA, “Defining Weight Loss” October 12, 2004.

37.Advanced Laparoscopic Bariatric Surgery. Dallas, TX “The Role of the Lap
Band”, October 22, 2004.

38.Advanced Laparoscopic Bariatric Surgery. Dallas, TX, “Entero-enterostomy,
antecolic vs retrocolic limb passage” October 22, 2004.

39. Advanced Laparoscopic Bariatric Surgery. Dallas, TX “Bariatric surgery in the
elderly and adolescent” October 23, 2004.
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40.Pri-Med: Current Issues in Primary Care, Boston, MA “Surgical obesity: recent

advances.” October 31, 2004.

Abstracts Presented at Local, National, and International Meetings

1.

Chang CG, Simms T, Adams-Huet B, Sakhaee K, Jones DB, Provost D, A
comparison of the absorption of calcium citrate and calcium carbonate following
Roux-en-Y gastric bypass. American Society for Bariatric Surgery, San Diego,
CA, June 15, 2004.

Guglielmi CL, Canacari E, Austin A, Cedorchuk M, Harvey R, Hunter S, Jones
DB, Reihle L, Tassone DH, Villegas L. Facilitating team development in
advanced minimally invasive surgery. Annual Meeting AORN, San Diego, CA,
March 21, 2004.

Kordorffer JR, Dunne JB, Tesfay ST, Brunner WC, Jones DB, Rege RV, Sierra
R, Touchard CL, Scott DJ. Multicenter construct validity for Southwestern
laparoscopic videotrainer stations. Association Surgical Education, Houston,
Texas, April 2, 2004.

Maithel S, Stylopoulos N, Davis PJ, Jones DB, Rattner DW, Kaplan LM.
Deficient leptin signaling does not prevent weight loss after Roux-en-Y gastric
bypass. North American Association for the Study of Obesity 2004 Annual
Meeting.

Sanchez VM*, Schneider BE, Shikora SA, Kelly J, Shaw P, Jones DB. “
Laparoscopic adjustable gastric band: the Massachusetts experience. 50™
Annual Meeting of the Massachusetts Chapter of the American College of
Surgeons, Waltham, MA. * Dr. Sanchez won the Resident Award for this work.

Stylopoulos N, Maithel SK, Jones DB, Rattner D, Kaplan LM. “Increased
energy expenditure accounts for a substantial portion of the weight loss after
Roux-en-Y gastric bypass in rats”. Presented at the annual meeting of the
American Gastroenterological Association; New Orleans, LA. May 18, 2004.

Stylopoulos N, Maithel S, Jones DB, Rattner DW, Kaplan LM. Roux-en-Y
gastric bypass is equally effective in genetic and diet induced obesity in rats.
North American Association for the Study of obesity 2004 Annual Meeting.

Stylopoulos N, Maithel S, Jones DB, Rattner DW, Kaplan LM. Roux-en-Y
gastric bypass in rats blunts responsiveness to the food environment. North
American Association for the Study of obesity 2004 Annual Meeting.

Plans for the Coming Academic Year

Educational Programs
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1. I plan to remain Course Director for the Center MIS Course Series with Lab.

Jan 7-8, 2005 Gastric Bypass Laparoscopic Advances
Jan 20-21, 2005 Colorectal Surgery: Laparoscopic Advances
Feb 12,2005 Bariatric Nursing

Mar 4-5, 2005 Obesity Surgery: Laparoscopic Advances

2. On July 7-9, 2005, we plan to hold the Patient Safety in Obesity Surgery
course.

3. We plan to continue the Center MIS Video Sessions, as below:

9/13/05 Laparoscopic Cholecystectomy
10/04/05 Laparoscopic Ultrasound

11/01/05 Laparoscopic Appendectomy
12/06/5 Laparoscopic Nissen/ Hiatal Hernia
1/03/05 Laparoscopic CBDE

2/07/05 Laparoscopic Adjustable Band
3/07/05 Laparoscopic Gastric Bypass
4/04/05 Laparoscopic Colectomy

5/02/05 Laparoscopic Adrenalectomy
6/06/05 Laparoscopic Heller Myotomy

VIIl. Bibliography (01/01/04-12/30/04)

Original Articles

1. Jones DB, DeMaria E, Provost DA, DeMaria E, Smith CD, Morgenstern L,
Schirmer B. Optimal management of the morbidly obese patient: SAGES
appropriateness conference statement. Surg Endosc 2004;18(7):1029-37.

2. Villegas L, Schneider B, Chang C, Scott D, Sims T, Hill L, Provost D, Jones D,
Is routine cholecystectomy required during laparoscopic gastric bypass?
Obesity Surgery;2004;14:60-66

3. Wilkiemeyer MB, Bieligk SC, Asnfaq R, Jones DB, Rege RV, Fleming JB.
Laparoscopy alone is superior to peritoneal cytology in staging of gastric and
esophageal carcinoma. Surg Endosc 2004;18(5):852-7.

Original Articles (in press)

1. Hamza MA, Schneider BE, Recart A, White P, Ogunnaika B, Provost D,
Villegas L, Jones DB. Role of heated and humidified intraperitoneal gases
during Roux-en-Y laparoscopic surgery — effect on temperature, postoperative
pain, and recovery times. J Laparendosc Adv Surg Tech 2004; in press.
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2.

Hoover SJ, Berry MP, Jackes L, Baykal A, Jones DB, Anthony T, Naftalis EZ,
Peters G, Huth JF, Rege RV, Leitch AM. Ultrasound-guided breast biopsy
curriculum for surgical residents. Am J Surg 2004; in press.

Kelly J, Tarnoff M, Shikora S, Thayer B, Jones DB, Forse RA, Fanelli R, Lautz
D, Buckley F, Munshi |, Coe N. Best care recommendations for surgical care in
WLS, J Obes 2004; in press.

. Korndorffer JR, Clayton JL, Tesfay S, Brunner WC, Sierra R, Dunne JB, Jones

DB, Rege RV, Touchard BS, Scott DJ. Multicenter construct validity for
Southwestern laparoscopic video trainer station. Am J Surg 2004; in press.

Maithel SK, Villegas L, Stylopoulos N, Dawson S, Jones DB. Simulated
laparoscopic performance using head-mounted display. Am J Surg 2004; in
press

Maithel SK, Sierra R, Korndorfer J, Callery M, Neuman PF, Dawson S, Jones
DB, Scott DJ. Construct and face validity comparison of three laparoscopic
surgery simulation trainers: MIST-VR, Endotower, and CELTS. Results from
the 2004 SAGES Learning Center, Surg Endosc 2004; in press.

Min Yoo, L Villegas, Jones DB. Basic ultrasound curriculum for medical
students: validation of content and phantom. J Laparoendosc Adv Surg Tech
2004; in press.

. Villegas L, Jones DB, Lindberg G, Chang C, Fleming J. Laparoscopic

hepatojejunostomy via PTFE-covered stent successfully achieves internal
drainage of common bile duct obstruction. Ha ic 2004; in press.

Reviews, Chapters, and Editorials

1.

Carter SL, Critchlow J, Jones DB. Complications of laparoscopic surgery. In:
Jones DB, Wu JS, Soper NJ, editors. Laparoscopic surgery: principles and
procedures, 2" Edition. New York: Marcel Dekker Inc.; 2004: p.87-94.

Desai KM, Soper NJ, Jones DB. Nissen fundoplication. In: Jones DB, Wu JS,
Soper NJ, editors. Laparoscopic surgery: principles and procedures, 2" edition.
New York: Marcel Dekker, Inc.; 2004: p.259-72.

Diaz S, Soper NJ, Jones DB. Suturing and knot tying. In: Jones DB, Wu JS,
Soper NJ, editors. Laparoscopic surgery: principles and procedures, 2"
Edition. New York: Marcel Dekker, Inc.; 2004: p.51-68.

Hamilton EC, Jones DB. Cholecystectomy. In: Jones DB, Wu JS, Soper NJ,

editors. Laparoscopic surgery: principles and procedures, 2" edition. New
York: Marcel Dekker, Inc.; 2004. p.181-96.
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5.

Hamilton EC, Jones DB. Common bile duct stones. In: Jones DB, Wu JS,
Soper NJ, editors. Laparoscopic surgery: principles and procedures, 2" edition.
New York: Marcel Dekker, Inc.; 2004. p.197-206.

Maithel SK, Jones DB. Access and port placement. In: Jones DB, Wu JS,
Soper NJ, editors. Laparoscopic surgery: principles and procedures, 2" edition.
New York: Marcel Dekker, Inc.; 2004. p.35-46.

Schneider BE, Jones DB, Provost DA: Obesity surgery: laparoscopic Roux-en-
Y and gastric band procedures. In: Jones DB, Wu JS, Soper NJ, editors.
Laparoscopic surgery: principles and procedures, 2" edition. New York: Marcel
Dekker, Inc.; 2004. p.553-68.

Schneider B, Sanchez V, Jones DB. How to implant the laparoscopic
adjustable band for morbid obesity. Contemporary Surgery 2004; 60(6): 256-
64.

Scott DJ, Jones DB. Skills training. In: Jones DB, Wu JS, Soper NJ, editors.
Laparoscopic surgery: principles and procedures, 2" edition. New York: Marcel
Dekker, Inc.; 2004, p.101-11.

10. Scott DJ, Jones DB. Inguinal hernias. In: Jones DB, Wu JS, Soper NJ, editors.

Laparoscopic surgery: principles and procedures, 2" edition. New York: Marcel
Dekker, Inc.; 2004. p.303-16.

Reviews, Chapters, and Editorials (in press)

1.

Jones SB, Jones DB. Preoperative evaluation of the healthy laparoscopic
patient. In: Whelan RL, Fleshman J, editors. The SAGES manual of peri-
operative management in minimally invasive surgery. New York: Springer-
Verlag; 2004; in press.

. Lee M, Provost D, Jones DB. Use of fibrin sealant in laparoscopic gastric

bypass for morbid obesity. J Obesity Surgery 2004; in press.

Mun E, V Sanchez V, Jones DB. Postoperative assessment, documentation
and follow-up. In: Schauer PR, editor. Laparoscopic obesity surgery. New
York; Springer-Verlag, 2004; in press

Sanchez V, Provost D, DeMaria E, Blackburn G, Jones DB. Reoperative
bariatric surgery, In: Callery MP (editor) Handbook of reoperative general
surgery, 2004; in press.

Schneider BE, Jones DB. Transabdominal transgastric gastrojejunoscopy. In:
Schauer PR, editor. Laparoscopic obesity surgery. New York; Springer-Verlag,
2004; in press.
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6. Scott DJ, Jones DB. Virtual reality training and teaching tools. In: Eubanks S,
Soper NJ (editors). Mastery of endoscopic andILaparoscopic surgery.
Baltimore: Lippincott, Williams, and Wilkins. 2004; in press.

7. Watson M, Watson M, Jones DB. Laparoscopic common bile duct exploration.
In:Van Heerden J, Farley DR, editors. Operative techniques in general surgery.
Philadelphia: W.B. Saunders. 2004; in press.

Books, Monographs, and Textbooks

1. Jones DB, Wu JS, Soper NJ. Laparoscopic Surgery: Principles and
Procedures, 2nd Edition, Revised and Expanded. New York: Marcel Dekker,
Inc; 2004.

Clinical Communications

1. Provost DA, Jones DB. Clinical predictors of leak: the author replies. Surg
Endosc 2004; 18:560.

Educational materials

1. Kelly JJ, Buckley F, Coe N, Fanelli R, Forse RA, Hutter M, Jones DB, Lautz D,
Munshi |, Shikora S, Tarnoff M, Thayer. Consensus guidelines for patient safety
in weight loss surgery: a report from the Surgical Care Task Force to the
Massachusetts Department of Public Health, July 2, 2004.

Nonprint materials

3. Jones DB (ed): SAGES Top 14 Videos, 2" Edition, Cine-Med, 2004.

Abstracts

1. Maithel SK, Stylopoulos N, Rattner D, Jones DB, Kaplan L. Roux-en-Y gastric
bypass in rats alters hypothalamic weight regulation through a decrease in

circulating ghrelin levels. Gastroenterology 2004;126(4):A256.

2. Maithel S, Villegas L, Jones DB. Laparoscopic surgical performance using a
head-mounted display. Surg Endosc 2004;18:A238

3. Stylopoulos N, Maithel SH, Jones DB, Rattner DW, Kaplan L. Increased

energy expenditure accounts for a substantial portion of the weight loss after
Roux-en-Y gastric bypass in rats. Gastroenterology. 2004;126(4):A90.
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Edward C. Mun, M.D.

Narrative Report

Basic Research

The basic research effort in my laboratory is concerned with 1) the effects of
metabolic stress in the form of hypoxia and ischemia on epithelial CI" secretory in
native human intestinal mucosa, 2) involvement of purinergic signaling pathways in
the secretory response, and 3) the modulatory role of basolateral K* channel
activity on the regulation of ischemia-induced secretion. Additional projects involve
regulation of the gene expression of adiponectin (insulin sensitizing) receptor
(AdipoR1 and R2) in muscle and liver in obesity and diabetes.

Clinical Research

For clinical research, my group investigates the changes of glucose tolerance
and insulin sensitivity following physical reduction of visceral fat mass by
laparoscopic omentectomy. Diabetic obese patients with body mass index of 30-40
undergo omentectomy and their insulin resistance is evaluated by various
parameters including serum insulin, glucose tolerance, peripheral vascular
reactivity, profiles of various metabolic hormones and cytokines including
adiponectin, leptin, PYY, GLP-1 and GIP.

List of Current Employees

1. Jae Won Choe, M.D., Ph.D. Research Fellow
2. Kyrah Davis, B.A. Research Assistant

List of Current Funding

1. “Intestinal Transport during Metabolic Stress”
NIH/NIDDK K08 DK 02604
Project period: 12/01/1998 — 9/1/2004
Principal Investigator: Dr. Edward C. Mun

2. BIDMC Special Research Discretionary Fund

Divisional Accomplishments

Research Accomplishments

1. Adiponectin receptor expression has been studied in mouse muscle tissue
culture and shows a regulatory event by its own ligand, adiponectin hormone,
and dexamethasone. No other metabolic hormones and cytokines appear to be
affecting AdipoR1 or R2 gene expression significantly including IL-6, TNF-c.
Adiponectin receptor (R1 and R2) expression in seems to correlate with the
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degree of obesity and insulin resistance in human liver and muscle tissue
samples.

Omentectomy surgery part of the IRB-approved Laparoscopic omentectomy
project is completed. A total of 6 diabetic patients successfully underwent
preoperative glucose tolerance and insulin sensitivity studies as well as
omentectomy without complications. Longitudinal efficacy of this therapy on
diabetes is being evaluated by follow-up glucose tolerance study. All serum
pertinent metabolic markers including adiponectin, PYY, GLP-1, GIP along with
insulin and glucose are being assayed for detailed hormonal data. Data
analysis will be followed by a summary manuscript detailing the beneficial
effects of the omentectomy procedure in diabetic patients.

Individual Accomplishments

. Several invited lectures regarding obesity surgery and complications both at

the BIDMC and at national meetings.

Report of Teaching

Undergraduate and Medical School Courses

1.

Mentored a total of 3 students this year through the Core Clerkship in Surgery
for third year HMS students. During a 2 week rotation on general surgery
service, each student received didactic teaching sessions in the clinical office,
during ward rounds, and in the operating room. Additionally, | participated in
the Saturday lecture series and gave clinical lectures on “Gastrointestinal
Bleeding”.

Graduate School and Graduate Medical Courses

1.

As an attending surgeon on the general surgical service, Purple Surgery Team,
| teach rotating residents (4-5 per month) on the ward, during rounds, as well as
in the operating room, totaling approximately 15-20 hours a week. | have
moderated several teaching rounds and Chief's rounds covering broad general
surgical subjects including reflux disease surgery, bariatric surgery, small bowel
obstruction, etc.

Invited Presentations (Local, National, and International)

1.

“Procedural considerations in gastric bypass”

Harvard CME course
Beth Israel Deaconess Medical Center, Feb 2004

2. “Ante- vs. Retrocolic Roux Limb Passage in Gastric Bypass”

Harvard CME course
Beth Israel Deaconess Medical Center, Dec 2004
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3. “Practical Approaches to the Treatment of Obesity”
Harvard MED-CME
Royal Sonesta Hotel, Cambridge, June, 2004

4. “Current Status of Bariatric Surgery in the US”
The annual meeting of Korean Gastroenterology Association
Seoul, Korea, Nov, 2004
5. “Overview of Laparascopic Banding Procedure”
The annual meeting of International Federation of Surgery of Obesity
Tokyo, Japan, Sep, 2004
Plans for the Coming Academic Year

Staff Changes/Recruitments

No immediate plans for staff changes or recruitments.

Plans for Research

1. Continue collaborations with Dr. Christos Mantzoros and Mary Elizabeth Patti
(Joslin), who function as advisors and co-investigators on gut hormone
research. Bi-weekly meetings are on- going with these investigators. Publish
original articles from the current data. Continue with presentations at the
national scientific meetings. Broaden joint research endeavors with Joslin
Diabetes Center in basic and clinical research.

Plans for Educational Programs

1. Plan to continue with student/resident teachings by participating in various
ward teachings, OR education, didactic conferences, and lecture series. Also
plan to participate in various Harvard CME courses covering obesity
management and minimally invasive surgery techniques including telesurgery
conferences.

Bibliography (1/01/2004-12/31/2004)

Original Articles

1. Aldhahi W, Mun E, Goldfine AB. Portal and peripheral cortisol levels in obese
humans. Diabetologia 2004; 47(5):833-6.

Reviews and Book Chapters

1. Blackburn GL, Mun EC. Hepatic impact of surgery for weight loss. Semin Liver
Dis 2004; 24:371-9.
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Sareh Parangi, M.D.

Narrative Report

The main focus of my research centers on the analysis of angiogenesis during
tumor progression in a variety of tumors. Focus is on development and use of
models that are close to human diseases such as an orthotopic pancreatic and
thyroid cancer model. Projects involve use of a transgenic insulinoma model as
well as orthotopic models to test novel antiangiogenic therapies. Animals are
monitored by doppler ultrasound and magnetic resonance imaging during
antiangiogenic therapy to look specifically at tumor vasculature. Gene therapy with
antiangiogenic agents is also used to affect tumor progression

Angiogenesis and pancreatic tumor progression.

Use of antiangiogenic drugs in combination to treat tumors.

Antiangiogenic gene therapy.

Molecular effects of Thrombospondin on endothelial cells in vivo and in vitro
Development of an orthotopic model of thyroid cancer, and treatment with
antiangiogenic agents.

abhwb =

List of Current Employees

1. Xue Feng Zhang, Ph.D. Research Fellow

2. Shao-Jun Zhu, M.D. Research Fellow

3. Eric Galardi Research Assistant

4. Shabber Ladha Pre-Med Student (Summer 2004)
5. Shireen Olumi Undergrad Student (Summer 2004)

List of Current Funding

1. “Role of IGF-1 in Pancreatic Cancer”
American Cancer Society
Project Period: 2001-2004
Co-Investigator: Sareh Parangi, M.D.

2. “Inhibition of Angiogenesis by Angiogenesis by Thrombospondin-1”
NIH/NCI
Project Period: 2002-2007
Co-Investigator: Sareh Parangi, M.D.

3. “Antiangiogenic Therapy of Pancreatic Cancer”
NIH/NCI 5KO8CA088965-03
Project Period: 8/7/02-07/31/07
Principal Investigator: Sareh Parangi, M.D.
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4. “Multivoxel MRs of Human Breast Cancers at 3T”

National Institutes of Health
Project Period: 2004-2007
Co-investigator: Sareh Parangi, M.D.

5. “Antiangiogenic Therapy of Thyroid Cancer”

American Thyroid Association, Thy Ca Award
Principal Investigator: Sareh Parangi, M.D.

Divisional Accomplishments in the Past Year

Research Accomplishments

1.

Collaborated with cytolopathology on IRB approved study on fine needle
aspiration of follicular thyroid lesions for molecular differentiation of follicular
thyroid cancer from follicular adenoma.

Developed an orthotopic model of thyroid cancer in mice and got funding
through the American Thyroid Association to study antiangiogenic therapy in
this animal model.

. Helped establish the use of a database for analysis of endocrine surgery

patients at BIDMC.
Looked at the Role of PET/CT scanning in patients with thyroid nodules in the
preoperative setting.

Individual Accomplishments

—

. Submitted several abstracts and articles.

Received a grant from the American Thyroid Association for study of
antiangiogenic agents in thyroid cancer.

Became an official certified instructor in ultrasound, certified by the American
College of Surgeons National Ultrasound Faculty for teaching head and neck
ultrasound to residents and faculty.

Became a member of the American Thyroid Association and a member of the
Boston Surgical Society.

Report of Teaching

Abstracts Presented at Local, National, and International Meetings

1.

Zhang XF,Galardi E, Duquette M, Lawler J , Parangi S. “Comparison of
antiangiogenic therapy with thrombospondin type | repeats and gemcitabine in an
orthotopic model of pancreatic cancer in SCID mice”. Forum American College of
Surgeons; New Orleans. October, 2004.

. Bin R, Zhang XF, Galardi E, Perrozzi C, Duquette M, Lawler J, Khosravifar R,

Parangi S. “Proapoptotic and survival signaling pathways plays a role in
Thrombospondin type | repeat mediated apoptosis in human microvascular
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endothelial cells”. Forum American College of Surgeons; New Orleans. October,
2004.

Plans for the Coming Academic Year

1.

Initiate collaboration with endocrinologist regarding novel antiangiogenic
treatments aimed at endocrine tumors.

. Submit Research papers.

Look at the role of fine needle aspiration under ultrasound guidance in patients
with incidentally detected thyroid nodules under 8 mm, Write IRB Protocol for
this

. Initiate a multicenter collaboration with UCSF on molecular analysis of fine

needle aspiration material obtained from thyroid nodules. Write IRB Protocol for
this.

Improve the Endocrine Surgery Database.

Add additional personnel to my laboratory, possibly including a surgical
resident.

Bibliography (01/01/2004-12/31/2004)

Original Articles

1.

Gremmels JM, Kruskal JB, Parangi S, Kane RA. Hemorrhagic cholecystitis
simulating gallbladder carcinoma. J Ultrasound Med 2004; 23(7):993-5.

Mitchell J, Parangi S. Thyroid incidentalomas: A new epidemic. Curr Surg 2004,
61(6):545-51.

Stephan S, Datta K, Wang E, Li J, Brekken R.A., Parangi S, Philip E, Thorpe PE,
Mukhopadhyay D. Effect of rapamycin alone and in combination with anti-
angiogenesis therapy in an orthotopic model of human pancreatic cancer. Clin
Cancer Res 2004;10 (20): 6993-7000.

Original Articles (in press)

1.

Mitchell J, Parangi S. Angiogenesis in benign and malignant thyroid disease.
Thyroid 2004; in press.

Mitchell J, Parangi S. The thyroid incidentaloma: an increasingly frequent
consequence of radiologic imaging. Sem Ultrasound CT MR 2004; in press.
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3. Ren B, Wang Y, Ndebele K, Chen F, Wang, Y, Parangi S. Multiple signaling is
involved in endostatin-mediated apoptosis in ECV 304 endothelial cells. Front
Biosci 2004; in press.

4. Zhang XF, Galardi E , Duquette M, Delic M, Lawler J , Parangi S. Anti-
angiogneic treatment with thrombospondin-1 three type | repeats recombinant
proteins in an orthotopic human pancreatic cancer model Clin Caner Res 2005;
in press.

Nonprint materials

1. Updated and maintained a web site for the Thyroid Center at Beth Israel
Deaconess Medical Center. www.bidmc.harvard.edu/thyroidcenter .
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Nicholas E. Tawa Jr, M.D., Ph.D.

IV.

Narrative Report

Basic Research

In continuation of our past work, which focuses on the mechanisms by which
dietary protein deficiency reduces muscle proteolysis, we have performed
experiments demonstrating that pre-conditioning with a low protein diet prevents
the rise in protein breakdown and loss of muscle size induced by catabolic stimuli,
including denervation, fasting, or free radical exposure. In studies performed in
conjunction with D. Cai and S. Sholeson of the Joslin Clinic, we demonstrated that
in the muscles of transgenic mice, in which the NF-kB inflammatory cascade is
constitutively activated, rates of protein turnover are almost twice as great as in
normal muscle. This observation explains the atrophy which occurs in the
transgenic muscles and it suggests an important role for the NF-kB signaling
pathway in the regulation of muscle size. In unrelated experiments, we have
shown that the amino acid leucine inhibits protein degradation in cultured muscle
cells by activating the protein kinase mTor, thus suppressing the ATP-ubiquitin-
proteasome dependent pathway for proteolysis. Leucine also blocks the induction
of proteolysis by glucocorticoids in these cells, and we are presently defining the
molecular mechanisms for this interaction.

Clinical Research

| am involved as a Principal Investigator and as a Co-Investigator in many clinical
trials.

List of Current Employees

1. Jamie Mitchell, M.D. Research Fellow
Surgical Resident
List of Current Funding

1. The Beth Israel Deaconess Surgical Group Foundation, Boston, MA
2. Transkaryotic Therapies Inc., Cambridge, MA
3. Baxter Pharmaceutical Products Inc, New Providence, NJ

Divisional Accomplishments in the Past Year

1. | was asked to give Medical Grand Rounds, Melrose-Wakefield Hospital,
Melrose, MA.

2. | was asked to give Surgical Grand Rounds, Boston Children’s Hospital,
Boston, MA.

3. | attended the Dermatology Nurses Association Annual Meeting; Orlando, FL.
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Report of Teaching

Undergraduate and Medical School Courses

1. Lectured on topics of trauma management, nutrition, and surgical oncology to
HMS surgical clerkship students and to Residents in training.

2. Led weekly didactic nutrition conference for hospital dieticians, nurses, and
related personnel.

Graduate School and Graduate Medical Courses

1. Teaching of Surgical Residents and Fellows by didactic rounds and clinics,
preceptorships, and formal lectures.

CMR Courses

1. Instructor, Advanced Trauma Life Support Course, American College of
Surgeons, Beth Israel Deaconess

Abstracts Presented at Local, National, and International Meetings

1. Mitchell, JC, Evenson, A, Hasselgren, PO, Tawa, NE. Leucine inhibits
proteolysis by the mTor kinase signaling pathway in skeletal muscle. 38th
Annual Meeting, Association for Academic Surgery, 2004.

2. Panka DJ, McDermott DF, Tawa NE, Atkins MB, Koon H, Ko YJ, Famoyin C,
Mier JW. Sequential decitabine and dacarbazine in the treatment of
melanoma. 12th SPORE Investigators Workshop, National Cancer Institute,
Baltimore, 2004; p126

Plans for the Coming Academic Year

Basic Research

1. Determining the basis for the suppression of muscle proteolysis which occurs in
conditions of dietary protein deficiency and prolonged fasting. The role.of
endocrine mechanisms, specifically the interaction between insulin signaling
and thyroid and adrenal status, will be a specific focus for the coming period.
Exploring the potential contribution of novel gut or adipocyte- derived hormones
to the reduced muscle proteolysis is another goal.

2. Studying the mechanisms by which antecedent dietary protein deficiency
prevents muscle atrophy caused by fasting, denervation, and oxygen free
radicals.

3. Recent discoveries suggest that the signaling mechanisms for the activation of
intracellular protein breakdown in skeletal muscle by oxygen free radicals might
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VII.

involve pathways suggested to have a role in cellular responses to caloric
restriction and aging. These signaling mechanisms (Sirt, HIF, FOXO) have
attracted great interest. We will explore whether the suppression of protein
breakdown by antecedent protein deficiency in these conditions involves
intersection with such pathways.

Clinical Research

1. Role of sentinel lymph node mapping for predicting the natural history of
invasive squamous cell carcinomas of the trunk and extremities.

2. Prognostic indicators for thin invasive melanomas.
3. Utility of magnetic particles for sentinel lymph node mapping.
Bibliography (1/1/04-12/31/04)

Original Articles

1. Cai D, Frantz JD, Tawa NE, Melendez PA, Oh BC, Lidov HGW, Hasselgren
PO, FronteraWR, Lee J, Glass DJ, Shoelson SE. IKKB/NF-kB activation
causes severe muscle wasting in mice. Cell 2004;119:285-98

Reviews, Chapters, and Editorials

1. Jagoe T, Tawa NE,Jr, Goldberg AL. Protein and amino acid metabolism in
muscle. In: Engel AG, Franzini-Armstrong C, editors. Myology. Third edition.
New York: McGraw-Hill, 2004; 535-64.

2. Tawa NE Jr, Maykel JA, Fischer JE. Metabolism in Surgical Patients. In:
Townsend CM, editor. Sabiston Textbook of Surgery. 17" Edition. New York:
WB Saunders, 2004. pp. 137-81

Reviews, Chapters, and Editorials (in press)

1. Tawa NE, Jr. Re-operative Surgery for Melanoma. In: Callery M, editor.
Handbood of Reoperative General Surgery. Blackwell Scientific Publishing;
2004; in press.
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Adel M. Malek, M.D., Ph.D.

Molecular and Cellular Hemodynamics

Narrative Report

Our group is interested in the application of quantitative and molecular tools to
elucidate the role of hemodynamic forces in cerebrovascular pathophysiological
states, such as cerebral aneurysms and carotid and intracranial atherosclerosis.
The laboratory’s efforts are focused in integrating both basic and clinical research.

Basic Research

Computational Fluid Dynamic (CFD) Modeling of Aneurysms and Atherosclerosis

Using (CFD) techniques, we are estimating the hemodynamic conditions in and
around cerebral aneurysms in an effort to predict their propensity to expand and
rupture or stabilize. An additional application of this technique is the study of the
effect of endovascular embolic devices such as endovascular coils on the
alteration of intra-aneurysmal flow to predict long-term recanalization. The
technique is also being used to evaluate the change in hemodynamics following
cervical carotid stenting to help predict the risk of carotid restenosis.

A C

Figure 1. Analysis of hemodynamics at the inflow of an intracranial left middle cerebral
artery (MCA) aneurysm using the technique developed in our laboratory. The 3D
angiography dataset is segmented into a 3D spatial model (A). The space model is then
processed to obtain a high-quality hexahedral mesh (B). The mesh is then used to
perform the CFD simulation using boundary conditions to obtain the hemodynamic
parameters such as the instantaneous blood flow velocity profile (C); note the high
velocity gradient at the inflow zone of the aneurysm.

115



Department of Surgery Annual Research Report 2004
Neurosurgery

116

Mechanotransduction of Hemodynamic and Osmotic Forces in Endothelial Cells

We are studying the changes in structure and function of endothelial cells in
response to fluid shear stress and osmotic forces. These are important in the
understanding of the vessel wall response to hemodynamics in and around
aneurysms and atherosclerotic lesions. We are also evaluating the structural and
functional changes in response to osmotic mannitol therapy.

High

A B Shear Stress  Stalic
(20 dyn'er®)  Control
Static J |
Shear Duration(Hr) ps 1 2 4 o0 4
wt .
VEGF !! :
Low Shear
(4 dyn/em?) aNOS -y -
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Figure 2. Morphological and functional response of endothelium to fluid flow. Bovine
brain microvascular endothelial cells (BMEC) were exposed to no flow (A, top) or to
hemodynamic fluid shear stress of venous (4 dyn/cm?; A, middle) or arterial magnitude
(20 dyn/cm?; A, bottom) for 18 hours. Note the shear magnitude-dependent alignment
and orientation with the direction of flow. Northern blot analysis demonstrates a time-
dependent induction of vascular endothelial growth factor (VEGF) and endothelial nitric
oxide synthase mRNA.

Spatiotemporal Data Fusion/Information Extraction in Cerebral Angiography

In collaboration with engineers at Draper Laboratory, we are developing new
techniques for data extraction from 2D digital subtraction angiograms and 3D
datasets obtained during intracranial interventional procedures in order to help
develop an enhanced-reality system for assisting the operator in detecting real-
time changes in the cerebral vasculature during the treatment of cerebrovascular
lesions.
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infusion combined with immunosuppression by polyclonal anti-T cell antibody and
rapamycin. This work has been extended into non-human primates with the awarding
of a new five-year grant from the National Institutes of Health to examine tolerance
induction. Their laboratories are also studying the effectiveness of polyclonal anti-T cell
antibodies and exendin-4, an agent that stimulates beta cell neogenesis, in inducing
disease remission in autoimmune diabetic NOD mice and have demonstrated a
synergistic effect between these agents in achieving permanent remission.

The clinical research activities of Douglas W. Hanto, M.D., Ph.D., Scott R. Johnson,
M.D., and Khalid Khwaja, M.D., focus on the development of malignancies after organ
transplantation, new immunosuppressive protocols to improve efficacy and reduce
toxicity, ABO incompatible transplantation, and kidney and liver transplantation in HIV+
patients. We have shown that the risk of post-transplant lymphoproliferative diseases
(PTLD) is lowest in kidney transplant recipients receiving anti-IL2 R monoclonal
antibody induction and is associated with improved patient and graft survival.
Monoclonal antibody induction is associated with a higher risk of developing PTLD. We
have shown that quadruple immunosuppression, plasmapheresis, and splenectomy can
prevent antibody mediated rejection in ABO incompatible liver transplantation and may
be evidence of accommodation caused by upregulation of protective genes. The
Division of Transplantation is participating in an NIH sponsored 5-year trial examining
the role of transplantation in HIV+ patients and is one of the most active centers. A
number of other clinical studies are ongoing.

The laboratory of Seth J. Karp, M.D. is examining the genes responsible for liver
development and regeneration. So far his studies have identified approximately 20
genes, of which half are novel with no known function. A second project seeks to
determine lineage commitments in the developing and regenerating liver that may
suggest a strategy for recapitulating liver organogenesis in vitro. Finally, his laboratory
is also examining similarities in the transcriptional profiles of the developing liver and
liver tumors that may allow the development of genetic markers for tumor
aggressiveness and molecular targets for therapy. Dr. Karp is the recipient of an NIH
K08 award and an American College of Surgeons Faculty Development Award for his
research studies.

The laboratory of Leo E. Otterbein, Ph.D. focuses on the gas molecule carbon
monoxide and the potent therapeutic effects when used at low concentrations in models
of shock, transplantation and vascular injury. This work stems from the study of the
heme oxygenase-1, also a focus of the laboratory as this inducible enzyme, which has
been labeled a protective gene generates CO as a product during the catalysis of heme.
His research support is for the study of the mechanisms of action of CO including
identifying novel targets of its action. He is particularly interested in cell signal
transduction and has focused on the mitogen activated protein kinases (MAPK), PPARy
and hypoxia inducible factor (HIF1a) in particular this year. These genes, while not
containing heme moieties, the otherwise presumed cellular target of CO, are critically
involved in allowing CO to exert protective effects.
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As one can see from this brief overview, and the details provided in this report from
each of the individual investigators, the research programs in the Division of
Transplantation are vibrant, innovative, and growing. We also will be focusing
significant efforts in developing translational research projects in nonhuman primate
models with the ultimate goal of clinical trials. These include studies of tolerance
induction using innovative therapies and studies of transcriptional profiling in a
nonhuman primate model of liver transplantation in collaboration with Dr. Terry Strom
and studies of protective gene upregulation in nonhuman primate models. Our goal is
to translate laboratory advances that are made into clinical applications in man.
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Fritz H. Bach, M.D., Ph.D.

1. Narrative Report

My group focuses on the effects of heme oxygenase-1 (HO-1) and two of the
products of HO-1 degradation of heme in models of shock, transplantation and
vascular injury. We are particularly interested in cell signal transduction and have
focused on the mitogen activated protein kinases (MAPK) and other signaling
molecules in particular this year.

We studied the effects of biliverdin/bilirubin in ischemia-reperfusion injury (IRI)
in models of the small intestinal and liver transplantation as well as in intimal
hyperplasia following balloon injury. Most have begun a study of the signaling
events consequent to biliverdin administration in LPS stimulated macrophages.
Biliverdin acted to ameliorate the undesirable consequences of decreased function
and tissue injury in IRI likely based on its potent anti-inflammatory properties.
Interestingly, biliverdin did not achieve these results in the same manner as carbon
monoxide (CO), another agent we tested in the small bowel transplantation model
even though both agents prevented bowel dysfunction and cell damage. Biliverdin
suppressed the expression of the adhesion molecules and markedly reduced the
infiltration of host leukocytes into the bowel, something that CO did not do. This is
in concert with our findings that bilirubin suppressed adhesion molecules on
cultured endothelial cells stimulated with TNF-o. while CO did not.

The studies on the suppression of smooth muscle cell (SMC) proliferation
following balloon injury provided further evidence that the beneficial effects of
biliverdin/bilirubin are mediated by pathways different from the effects of CO. Both
biliverdin/bilirubin and CO suppressed SMC proliferation in vitro and intimal
hyperplasia in vivo, however, the signaling molecules that effected these changes
were different for CO and biliverdin. Even though both molecules involved
modulation of p38 MAPK, biliverdin suppressed p38 while CO stimulated p38. We
hypothesize that this is due to the differential modulation of p38a and p38p by CO
and biliverdin. As a part of the study with biliverdin and intimal hyperplasia, we
studied the downstream signaling molecules involved in those effects.
Interestingly, biliverdin modulated the phosphorylation of Rb leading to
hyperphosphorylation of that molecule and consequent suppression of action of
transcription factors such as YY1 that are needed for SMC proliferation. This again
was different from the effects of CO.

We extensively studied the effects of expressing HO-1 in a model of tolerance
induced by DST. The conclusions from that study showed that not only did
induction of HO-1 increase the efficacy of DST stimulated tolerance, but blocking
of HO-1 eliminated the tolerance-inducing effects of DST. This finding suggests
that HO-1 may be a critical molecule that is needed for T regulatory mediated
tolerance, something we are testing further. Also in that study, we confirmed the
earlier findings of the previous years that HO-1 expression leads to antigen
induced cell death (AICD). However, in this case we showed additionally that HO-1
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expression did not lead to the death of T regulatory cells, although exact
quantitation of those effects must still be accomplished.

ll. List of Current Employees

1. Hideyasu Sakihama, M.D., Ph.D. Instructor in Surgery

2. Hongjun Wang, Ph.D. Instructor in Surgery

3. Soo Lee Research Assistant

4. Barbara Wegiel ExchangeStudent/Research Fellow
5. Eva Czismadia Research Assistant

6. Julienne Carty Administrative Assistant

lll. List of Current Funding

1. “Xenotransplantation of Protected Porcine Islets”
Riva Foundation/Harvard Medical School
Project Period: 09/01/03 — 08/31/06
Principal Investigator: Fritz H. Bach, M.D.

2. “CO Timing Studies in Rats”
AGA Linde Healthcare
Project Period: 09/01/03 — 12/31/05
Principal Investigator: Fritz H. Bach, M.D.

3. “Vascular Access Graft (VAG) Proof of Concept Studies”
AGA Linde Healthcare (Bach, Fritz H.)
Project Period: 09/01/03 — 12/31/05
Principal Investigator: Fritz H. Bach, M.D.

4. “Regulation of Endothelial Cell Apoptosis by HO-1 and CO”
NIH 5R01HL 067040-04
Project Period: 07/01/01-04/30/05
Principal Investigator: Fritz H. Bach, M.D.

IV. Applications Pending Review and Funding

1. Heme oxygenase-1 and Chronic Rejection
National Institutes of Health
Project Period: 07/01/05 — 06/30/10
Principal Investigator: Fritz H. Bach, M.D.

2. Heme oxygenase-1 in Diabetes and Rheumatoid Arthritis
RIVA Foundation
Project Period: 05/01/05 — 12/01/06
Principal Investigator: Fritz H. Bach, M.D.
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V. Divisional Accomplishments over the Past Year

VL.

Patents

1.

2.

| have continuing involvement in the litigation of several patent applications for
the use of carbon monoxide as a therapeutic.

| have taken over the funding and execution of a patent on the use of
biliverdin/bilirubin and other molecules of the HO-1 system (except CO).

Plans for the Coming Academic Year

Staff Changes/Recruitments

1.

| will have another post-doctoral fellow joining me from Poland and a student
from Vienna.

Bibliography (1/1/04-12/31/04)

Original Articles

1.
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Fondevila C, Shen XD, Tsuchiyashi S, Yamashita K, Csizmadia E, Lassman C,
Busuttil RW, Kupiec-Weglinski JW, Bach FH. Biliverdin therapy protects rat
livers from ischemia and reperfusion injury. Hepatology 2004; 40(6):1333-41.

Lavitrano M, Smolenski RT, Musumeci A, Maccherini M, Slominska E, Di Florio
E, Bracco A., Mancini A, Stassi G, Patti M, Giovannoni R, Froio A, Simeone F,
Forni M, Bacci ML, D'Alise G, Cozzi E, Otterbein LE, Yacoub MH, Bach FH,
Calise F. Carbon monoxide improves cardiac energetics and safeguards the
heart during reperfusion after cardiopulmonary bypass in pigs. FASEB J
2004;18:1093-5.

Nakao A, Otterbein LE, Overhaus M, Sarady JK, Tsung A, Kimizuka K,
Nalesnik MA, Kaizu T, Uchiyama T, Liu F, Murase N, Bauer AJ, Bach FH.
Biliverdin protects the functional integrity of a transplanted syngeneic small
bowel. Gastroenterology 2004;127:595-606.

Schillinger M, Exner M, Minar E, Mlekusch W, Mullner M, Mannhalter C, Bach
FH, Wagner O. Heme oxygenase-1 genotype and restenosis after balloon

angioplasty: a novel vascular protective factor. J Am Coll Cardiol 2004,
43(6):950-7.
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6.

7.

Soares MP, Seldon MP, Gregoire IP, Vassilevskaia T, Berberat PO, Yu J, Tsui
TY, Bach FH. Heme oxygenase-1 modulates the expression of adhesion

molecules associated with endothelial cell activation. J Immunol 2004;
172(6):3553-63.

Yamashita K, McDaid J, Ollinger R, Tsui TY, Berberat PO, Usheva A,
Csizmadia E, Smith RN, Soares MP, Bach FH. Biliverdin, a natural product of
heme catabolism, induces tolerance to cardiac allografts. FASEB J
2004;6:765-7.

Original Articles (in press)

1.

McDaid J, Yamashita K, Chora A, Ollinger R, Strom TB, Li XC, Bach FH,
Soares MP. Heme oxygenase-1 modulates the allo-immune response by
promoting activation-induced cell death of T cells. FASEB J 2004; in press.

. Nakao A, Neto JS, Kanno S, Stolz DB, Kimizuka K, Liu F, Bach FH, Billiar TR,

Choi AM, Otterbein LE, Murase N. Protection against ischemia/reperfusion injury
in cardiac and renal transplantation with carbon monoxide, biliverdin, and both.
Am J Transplant 2004; in press.

. Ollinger R, Bilban M, Eratl A, Froio A, McDaid J, Tyagi, S, Csizmadial E, Graca-

Souza, AV, Liloia A, Soares, MP, Otterbein LE, Usheva A, Yamashita K, Bach
FH. Bilirubin: a natural inhibitor of vascular smooth muscle cell proliferation.
Circulation 2004; in press.

Reviews, Chapters, and Editorials

1.

Bach FH. Looking back 25 years. Trends Immunol 2004;12:619-20.
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Douglas W. Hanto, M.D., Ph.D.

1. Narrative Report

Basic Research

My current laboratory research is focused on understanding the mechanisms of
antibody-mediated rejection in ABO incompatible allografts and the development of
accommodation post-transplant. We are examining the ability of endothelial cells,
the target of antibody-mediated rejection, to upregulate protective genes (genes
that are anti-inflammatory, anti-apoptotic and anti-proliferative in some cases),
including those encoding heme oxygenase-1 (HO-1), A20, Bcl-2, and Bcl-x,.
Expression of protective genes in the endothelial cells and smooth muscle cells
protects these cells from undergoing activation that leads to inflammation and graft
rejection. We hypothesize that treatment of the donor and recipient by inducing
HO-1 or administering a product such as CO or biliverdin will protect the
endothelial cells from antibodies and complement. We are testing our approach in
a rodent model and will follow this with large animal models (pig and cynomolgus
monkeys) in which ABO incompatible animals are tested. This work is being done
in collaboration with Fritz Bach, M.D., and Leo Otterbein, Ph.D. in our division.

A second area of focus is the development of a non-human primate model of
liver transplantation and the testing of novel tolerogenic immunosuppressive
regimens. We are developing method for the successful transplantation of the liver
in cynomolgus monkeys. We are planning to examine the ability of interleukin-2
and interleukin-15 fusion proteins and rapamycin (with or without donor specific
transfusions) to induce a permanent state of tolerance as has been shown in a
monkey islet cell transplant model. The mechanism is limitation of the early
expansion of activated T cells, accentuation of their subsequent apoptotic
clearance, amplifying their depletion by antibody dependent mechanisms, while
preserving CD4+CD25+ T cell dependent immunoregulatory networks. The
balance between cytopathic and regulatory T cells is thereby tipped toward
regulatory cells. We believe this may be a potent and effective means of inducing
tolerance in the non-human primate model of liver transplantation and will have
clinical applicability. This work is being done in collaboration with Terry Strom,
M.D., Maria Koulmanda, Ph.D., and Scott Johnson, M.D.

Clinical Research

We are engaged in a number of prospective and retrospective clinical studies
involving transplantation (kidney, liver, pancreas, and islet), dialysis access, and
nontransplant hepatobiliary surgery. We have had a longstanding interest in the
development of malignancies after transplantation, particularly post-transplant
lymphoproliferative diseases (PTLD), and also in the risk of transmission of
malignancy to recipients from donors with cancer. We have also been interested
in antibody mediated rejection in kidney and liver allograft recipients and the
development of therapeutic strategies to permit ABO incompatible transplants and
transplants in highly sensitized patients. With the introduction of several new
immunosuppressive drugs over the past several years, we are examining changes
in immunosuppressive protocols to minimize the side-effects of chronic cortico-
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steroid and calcineurin inhibitor toxicity. The ability to safely transplant HIV+
patients is another significant focus of our clinical research activities as part of a
multi-center NIH sponsored trial. We are co-investigators in an NIH/NIAID Clinical
Trials in Organ Transplantation study of novel immunosuppressive protocols. We
are beginning a clinical study in liver transplant recipients using transcriptional
profiling to analyze the allograft response in patients that are likely to have
predictive value for post-transplant liver function and risk of rejection, with the
ultimate goal of being able to individualize the degree of immunosuppression.
There are many other ongoing clinical studies examining several issues, including:
risk of infectious complications with thymoglobulin induction in kidney transplant
recipients; use of donors after cardiac death for kidney, liver, and pancreas
transplantation; safety and efficacy of older live kidney donors; role of surgical
procedures for bleeding varices in the transplant era; results of total hepatectomy
and backtable resection for hepatic malignancies; incidence and outcome of colon
cancer after kidney and liver transplantation; antiviral prophylaxis in kidney trans-
plantation; delayed steroid withdrawal utilizing anti-IL2R monoclonal antibody post-
transplant; induction post-liver transplant with anti-CD52 monoclonal antibody; use
of FTY720, a novel new immunosuppressive drug, in kidney transplantation.

List of Current Funding

1. “Pilot study to determine the safety and efficacy of infusion of donor specific
cytokine-mobilized peripheral blood bone marrow stem cells (PBSCs) into renal
allograft recipients to induce donor specific hyporesponsiveness/
unresponsiveness evidenced by reduction in prednisone and other
immunosuppressive maintenance drug requirements”

SangStat Medical Corporation
Project Period: 2000-2006
Co-Investigator: Douglas W. Hanto, M.D.

1. “A one-year, multicenter partially blinded, double-dummy, randomized study to
evaluate the efficacy and safety of FTY720 combined with reduced-dose or full-
dose Neoral and corticosteroids versus mycophenolate mofetil (MMF, CellCept)
combined with full-dose Neoral and corticosteroids in de novo adult renal
transplant recipients”

Novartis Pharmaceuticals Corporation
Project Period: 2004-2005
Co-Investigator: Douglas W. Hanto, M.D

2. “Delayed induction with Zenapax for successful steroid elimination”
Roche Laboratories
Project Period: 2004-2006
Co-Investigator: Douglas W. Hanto, M.D.

3. “Open label, prospective, randomized controlled, multi-center study assessing
fixed dose vs concentration controlled CellCept regimens for patients following
a single organ renal transplantation in combination full dose and reduced dose
calcineurin inhibitors”
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4.

5.

6.

Roche Laboratories
Project Period: 2004-2006
Co-Investigator: Douglas W. Hanto, M.D.

“‘OPTIMA: Optimizing Prograf therapy in maintenance allografts”
Fujisawa Healthcare
Project Period: 2004-2008
Co-Investigator: Douglas W. Hanto, M.D.

“Clinical Trials in Organ Transplantation”’2004-2009
NIH/NIAID

Project Period: 2004-2009

Co-Investigator: Douglas W. Hanto, M.D.

“Solid organ transplantation in HIV: Multi-site study”
NIH/NIAID

Project Period: 2004-2009

Co-Investigator: Douglas W. Hanto, M.D.

lll. Applications Submitted and Pending Review/Funding

1.

“Randomized prospective trial of calcineurin based vs TOR (target of rapamycin)

based immunosuppression in the absence of steroids after liver transplantation”
Novartis Pharmaceuticals Corporation

Project Period: 2005-2007

Co-Principal Investigator: Douglas W. Hanto, M.D.

“T32 Training Grant in Transplant Immunology”
NIH/NIAID

Project Period: 2005-2010

Co-Principal Investigator: Douglas W. Hanto, M.D.

IV. Report of Teaching

Invited Presentations (local, national and international)

1.

Invited Speaker: “Malignancies and Transplantation, Before and After: What
We Know and Don’t Know.” University of Minnesota Transplant Conference,
Department of Surgery, Minneapolis, MN; February 18, 2004.

Invited Speaker: “Association of Immunosuppressive Regimens with Post-
transplant Lymphoproliferative Disorder, Graft Survival and Patient Survival
after Renal Transplantation”. Roche Satellite Symposium, XX Annual
Congress of the Transplantation Society; Vienna, Austria; September 6, 2004.

Invited Speaker: “Pursuit of a Peaceful Death in the Face of Technology:
Euthanasia and Physician Assisted Suicide”. Halsted Society 78" Annual
Meeting, Palo Alto, CA; September 11, 2004.
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Abstracts Presented at Local, National, and International Meetings

1.

Kauffman HM, Cherikh WS, Cheng Y, Hanto DW, Kasiske BL, Kahan BD.
TOR inhibitor maintenance immunosuppression is associated with a reduced
incidence of post-transplant malignancies. XX International Congress of the
Transplantation Society. Vienna, Austria, September 5-10, 2004, abstract
#079.

Bibliography (01/01/04-12/31/04)

Original Articles

1.

Brown RS, Rush SH, Rosen HR, Langnas AN, Klintmalm GB, Hanto DW,
Punch JD. SRTR report on the state of transplantation. Liver and intestine
transplantation. Am J Transplant 2004;4:81-92.

. Kim J, Ahmad S, Lowy AM, Matthews J, Buell J, Pennington LJ, Moulton J,

Hanto DW. An algorithm for the accurate identification of benign liver lesions.
Am J Surg 2004;187:274-9.

Paranjape C, Johnson SR, Khwaja K, Goldman H, Kruskal J, Hanto DW.
Clinical characteristics, treatment, and outcome of pancreatic Schwannomas.
J Gastrointest Surg 2004; 8(6):706-12.

Original Articles (in press)

1.

Hanto DW, Fishbein TM, Pinson CW, Olthoff KM, Shiffman ML, Punch JD,
Goodrich NP. Liver and intestine transplantation: summary analysis, 1994-
2003. Am J Transplant 2004; in press.

Johnson SR, Khwaja K, Pavlakis M, Monaco AP, Hanto DW. Older living
donors provide excellent quality kidneys: A single center experience. Clin
Transplant 2004; in press.

3. Wray CJ, Lowy AM, Matthews JB, Park S, Choe KA, Hanto DW, James LE,

Soldano DA, Ahmad SA. The significance and clinical factors associated
with a sub-centimeter resection of colorectal metastases. Annals Surg Oncol
2004; in press.

Reviews, Chapters, and Editorials

1.

Cherikh WS, Kauffman HM, Swinnen LJ, Hanto DW. Response: Type of
induction immunosuppression and posttransplant lymphoproliferative
disorder. Transplantation 2004;78:634.

Hanto DW. Reply to letter to the editor written by Daily OP and Kauffman
HM. Transplantation 2004;77:1309-10.

Hanto DW. Association of type of induction with posttransplant
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lymphoproliferative disorders. Am J Transplant 2004;4: 1552.

4. Hanto DW. Retransplantation after post-transplant lymphoproliferative
diseases (PTLD): When is it safe? Am J Transplant 2004;17:1733-34.

Reviews, Chapters, and Editorials (in press)

1. Kauffman HM, Cherikh WS, McBride MA, Cheng YA, Delmonico FL, Hanto
DW. Transplant recipients with a history of a malignancy: risk of recurrent
and de novo cancers. Transplant Rev 2004; in press.

Books, Monographs and Textbooks (in press)

1. Hanto DW, Johnson SR. Liver transplantation. In: Baker RJ, Fischer JE,
editors. Mastery of Surgery. Philadelphia: Lippincott, Williams and Wilkins.
2004; in press.

2. Hanto DW, Johnson SR, Khwaja K, Karp SJ. Transplantation of the liver and
intestine. In: Norton JA, Bollinger RR, Chang AE, Lowry SF, Mulvihill SJ,
Pass HI, Thompson RW, editors. Essential Practice of Surgery. Second
Edition. New York: Springer-Verlag Inc. 2004; in press.

Clinical Communications

1. Byrnes V, Cardenas A, Afdhal N, Hanto D. Symptomatic focal nodular
hyperplasia during pregnancy: a case report. Ann Hepatol 2004;3:35-37.

Clinical Communications (in press)

1. Lima MA, Hanto DW, Curry MP, Wong MT, Dang X, Koralnik IJ. Atypical
radiological presentation of progressive multifocal leukoencephalopathy
following liver transplantation. J NeuroVirology 2004; in press.

Abstracts

1. Alexopoulos S, Hanto D, Strom T, Zheng X. Tolerance induction using IL-21
antagonizing fusion protein. Am J Transplant 2004;4 Suppl 8:186.

2. Alexopoulos S, Sanchez-Fueyo A, Hanto D, Zheng X, Strom TB. Regulatory
T-cell proliferation and gene expression in response to alloantigen
stimulation. Am J Transplant 2004;4 Suppl 8:263.

3. Kaufmann HM, Cheng Y, Cherikh WS, McBride MA, Hanto DW, Delmonico
FL. Recipient history of cancer is independently associated with increased
post-transplant de novo malignancies and decreased survival. Am J
Transplant 2004;4 Suppl 8:205.

4. Kauffman HM, Cherikh WS, Cheng Y, Hanto DW, Kahan BD. Maintenance of
immunosuppression with TOR inhibitors is associated with a reduced
incidence of de novo malignancies. Am J Transplant 2004;4 Suppl 8:297.
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Seth J. Karp, M.D.

1.

Narrative Report

Basic Research

Basic research in the laboratory is concerned with the molecular basis for liver
development and regeneration. Ultimately we would like to apply this knowledge
to produce liver tissue substitutes, enhance liver regeneration, and understand
liver cancer.

Multiple projects are ongoing in the laboratory. The first involves a screen for
genes that are important for liver development and regeneration. Identification of
genes upregulated during liver regeneration is possible using a variety of
technologies. Similarly, identification of genes expressed during liver development
is fairly straightforward. The large number of genes involved in both processes
makes it difficult to discover which genes are important and potentially clinically
useful. We are employing a strategy based on the hypothesis that genes common
to both processes will be particularly important for control of liver growth. By
looking at these processes together we have identified approximately 20 genes we
consider to be high yield. Approximately half of the genes are novel, with no
known function. These are currently being analyzed using real time PCR, in situ
hybridization, gene-trap knockouts, RNA inhibition, and transgenic overexpression.

The second project seeks to determine lineage commitments in the developing
and regenerating liver. We believe understanding which cells give rise to which
cells in vivo will suggest a strategy for recapitulating liver organogenesis in vitro.
Using transgenic mice that express an inducible recombinase in the liver and a
target construct that fluoresces when the recombinase is activated, we are able to
heritably mark liver cells in a temporally-restricted manner. Following the cells and
their progeny is then possible after various experimental manipulations.

The final project searches for similarities in the transcriptional profiles of the
developing liver and liver tumors. We hypothesize that the genetic programs
involved in determining tumor aggressiveness are similar to different develop-
mental stages of the liver. Using microarray technology we hope to develop
genetic markers for tumor aggressiveness and molecular targets for therapy

Clinical Research

Clinical research examines which donor factors portend poor survival for the
renal allograft. We determined that donor kidneys that suffer acute tubular
necrosis around the time of harvest can be safely transplanted if there are no other
significant co-morbidities. We also characterized the outcomes when these
kidneys have moderate pathological changes on biopsy.

List of Current Employees

1. Nicole Nesbitt Research Assistant
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List of Current Funding

1. “Activin Signaling in Liver Size and Regeneration”
National Institutes of Health, 7TKO8DK064 648-02
Project period: 07/01/2003-08/30/2008
Principal Investigator: Seth J. Karp, M.D.

2. “Molecular Analysis of Liver Development and Regeneration”
American College of Surgeons Faculty Development Award
Project Period 07/01/03-07/01/04
Principal Investigator: Seth J. Karp, M.D.

Applications Submitted and Pending Review/Funding

1. “Lineage Analysis in the Developing and Regenerating Liver”
American Society of Transplant Surgeons (ASTS)

Narrative of Divisional Accomplishments over the Past Year

Research accomplishments

Establishing the laboratory demanded the majority of my time over the last few
months. We are beginning to generate data and identified approximately 20 genes
that may play a role in liver development and regeneration. Functional studies of
these genes are underway.

Individual accomplishments
| was assignment to the Vanguard Committee of the ASTS Organizer for the
ASTS basic science research course for 2006.

Report of Teaching

Graduate School and graduate medical courses:
Operative and ward teaching of fellow and residents

Plans for the Coming Academic Year

Staff changes/Recruitments
Karen Ho, a surgical resident from the Brigham and Women’s Hospital will be
joining the lab.

Bibliography (01/01/04-12/31/04)

Original articles

1. Karp SJ, Hawxby A, Burdick J. Axillo-renal bypass graft: a novel approach
for dialysis access. J Vasc Surg 2004; 40:379-80.
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Anthony P. Monaco, M.D.
Takashi Maki, M.D., Ph.D.
Transplantation and Cellular Immunology Laboratory

I.  Narrative Report

Basic Research

1. Induction of tolerance to allografts. The major goal of this project is to study the
allograft tolerance induced by donor bone marrow cell infusion combined with
immunosuppression by polyclonal anti-T cell antibody (ALS) and rapamycin in a
mouse skin allograft model.

2. Treatment of overtly diabetic NOD mice. The major goals of this project are to
study the effectiveness of ALS and FTY720 in preventing and curing
autoimmune diabetes in NOD mice, a mouse model of type 1 diabetes. We
also study the effectiveness of allogeneic islet transplantation under the
tolerance induction protocol using donor bone marrow infusion to treat
autoimmune diabetes.

3. Induction of tolerance to allografts in non-human primates. The major goal of
this preclinical study is to study the induction of tolerance to kidney and islet
allografts in non-human primates using anti-thymocyte globulin, rapamycin and
donor bone marrow cells.

ll. List of Current Employees

1.  Keisuke Minamimura, M.D. Research Fellow
2. Tetsuo Kodaka, M.D. Research Fellow
3. Rita Gottschalk Research Assistant

lll. List of Current Funding

1. "Induction of Tolerance to Allografts"
NIH 5R01AI01 4551-26
Project period: 07/01/97 - 06/30/05
Principal Investigator: Anthony P. Monaco, M.D.

2. "Treatment of Overtly Diabetic NOD Mice"
National Institutes of Health, 5R01DK060721-04
Project period: 12/01/01 - 11/30/05
Principal Investigator: Takashi Maki, M.D., Ph.D.

3. "Induction of Allograft Tolerance in non-human Primates" (RFA, Non-human
Primate Immune Tolerance Cooperative Study Group) 5401AlI051694-03
Project period: 09/15/02 - 06/30/07
Principal Investigator: Anthony P. Monaco, M.D.

Co-Principal Investigator: Takashi Maki, M.D., Ph.D.
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“Prevention and Reversal of Autoimmune Diabetes by FTY720”
Novartis Pharma

Project period: 01/01/03 - 12/31/05

Principal Investigator: Takashi Maki, M.D., Ph.D.

IV. Applications Submitted and Pending Review/Funding
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"Induction of Unresponsiveness to Allografts"
NIH 2 RO1 Al14551

Project period: 07/01/05 - 06/30/09

Principal Investigator: Anthony P. Monaco, M.D.

Divisional Accomplishments over the Past Year

Research Accomplishments

1.

Oral Presentation at the American Transplant Congress, Boston, MA, May 17,
2004. T. Maki, N. Ogawa, J.F. List, J.F. Habener. “Transient short course of
polyclonal anti-T cell antibody for cure of full blown diabetes”.

Oral Presentation at the XX International Congress of the Transplantation
Society, Vienna, September 5-10, 2004. T. Maki, K. Minamimura. “CD4"CD25"
T cells that survive after T cell depletion by polyclonal anti-T cell antibody (ALS)
are potent inhibitor of alloresponses”.

Oral Presentation at the XX Internationl Congress of The Transplantation
Society, Vienna, September 5-10, 2004. T. Maki, R. Gottschalk, N. Ogawa,
A.P. Monaco.“Continuous administration of FTY720 starting at any stages of
insulitis prevents subsequent development of autoimmune diabetes in NOD
mice”.

. Poster Presentation at the XX Internationl Congress of The Transplantation

Society, Vienna, September 5-10, 2004. K. Minamimura, H. Yagita, Xian C. Li,
T. Maki. “Emergence of CD4+CD44hiOX40+ and CD8+CD44hiCD122+
memory type T cells after T cell abrogation by polyclonal anti-T cell antibody
(ALS)”.

Poster Presentation at the XX International Congress of the Transplantation
Society, Vienna, September 5-10, 2004. A. Kanamoto, A.P. Monaco, T. Maki.
“Chimerism plays an active role in transplantation tolerance induced by ALS,
rapamycin and donor bone marrow infusion”.

Poster presentation at BIDMC Research Day, October 8, 2004. T. Maki, R.
Gottschalk, N. Ogawa, A.P. Monaco.“Prevention and Cure of Autoimmune
Diabetes in NOD mice by continuous administration of FTY720”.
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7.

Poster presentation at BIDMC Research Day, October 8, 2004. K.
Minamimura, T. Maki. “CD4°CD25" T cells that survive after T cell Abrogation
by Polyclonal anti-T Cell Antibody (ALS) are potent inhibitor of Alloresponses”.

Report of Teaching

1.

Pathology Department Laboratory Medicine Lecture Series, February 16,
2004 Takashi Maki, M.D., Ph.D. “HLA”.

Invited presentations local, national and international. Takashi Maki, M.D.,
Ph.D. “Induction of Transplantation Tolerance: Role of Chimerism” Mitsui
Surgical Lecture, Mitsui Memorial Hospital, Tokyo, Japan, April 19, 2004.

. Takashi Maki, M.D., Ph.D. “Transplantation tolerance: Role of Chimerism and

Immunosuppression by Antilymphocyte Serum” Tohoku University School of
Medicine, Department of Surgery Special Lecture, Sendai, Japan, April 26,
2004.

Takashi Maki, M.D., Ph.D. “Treatment of Autoimmune Type 1 Diabetes with
Polyclonal anti-T Cell Antibody: Experimental Study” Fukui Medical School,
Department of Surgery, Fukui, April 27, 2004.

Plenary Presentation at Beth Israel Deaconess Medical Center Research Day,
October 8, 2004 Takashi Maki, M.D., Ph.D. “Induction of Tolerance by mixed
Chimerism”.

Transplant Immunology Seminar December 21, 2004: Takashi Maki, M.D.,
Ph.D., “Tolerance Induction with T cell Depletion and Donor Bone Marrow
Infusion”

Plans for the Coming Academic Year

Plans for Research (new grants/programs)

1. Program Project Grant (PI, Terry B. Strom) (Resubmission)

Project 1. Barriers to Allograft Tolerance with lymphodepletion (PI: T. Maki)

2. Research Grant

"Treatment of overtly diabetic NOD mice" (PI: T. Maki)
NIH competitive renewal.

Bibliography (1/1/2004-12/31/2004)

Original Articles

. Kanamoto A, Monaco AP, Maki T. Active role of chimerism in

transplantation tolerance induced by ALS, rapamycin, and bone marrow cell
infusion. Transplantation 2004; 78: 825-30.
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2. Kanamoto A, Maki T. Chimeric donor cells play an active role in both
induction and maintenance phases of transplantation tolerance induced by
mixed chimerism. J Immunol 2004, 172: 1444-48.

3. Ogawa N, Jim List, Joel Habener, Maki T. Cure of overt type 1 diabetes in
NOD mice by transient treatment with antilymphocyte serum and exendin-4.
Diabetes 2004, 53: 1700-05.

Original Articles (in press)

1. Maki T, Gottschalk R, Ogawa N, Monaco AP. Prevention and cure of
autoimmune diabetes in NOD mice by continuous administration of FTY720.
Transplantation 2004; in press.

Reviews, Chapters and Editorials

1. Morris PJ, Monaco AP. Organ donation: altruism or self interest?
Transplantation 2004;77(1):149-50.

2. Morris PJ, Monaco AP. Editorial Comment: regulatory T cells finally get the
attention they deserve. Transplantation 2004;77 Suppl 1: S2-3.

3. Morris PJ, Monaco AP. A meta-analysis from the Cochrane Library
reviewing interleukin 2 receptor antagonists in renal transplantation.
Transplantation 2004;77(2):165.

4. Morris, PJ, Monaco AP. Ethical issues and xenotransplantation.
Transplantation 2004;78:1.
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Leo E. Otterbein, Ph.D.

Il. Narrative Report

My group focuses on the gas molecule carbon monoxide (CO) and the potent
therapeutic effects of CO when it is used at low concentrations in models of
shock, transplantation and vascular injury. This work stems from the study of
heme oxygenase-1, als.o a focus of the laboratory as this inducible enzyme,
which has been labeled a protective gene generates CO as a product during the
catalysis of heme. My research focus is to study of the mechanisms of action of
CO including identifying novel targets of its action. We are particularly interested
in cell signal transduction and have focused this year on mitogen activated protein
kinases (MAPK), PPARYy, and hypoxia inducible factor (HIF1ca). These genes,
while not containing heme moieties, the otherwise presumed cellular target of CO,
are critically involved in allowing CO to exert protective effects.

In studies this year, we employed genomics and microarray analyses to identify
novel targets of CO in macrophages. As observed in Figure 1, we performed
A co  ps kinetic experiments (Fig. 1A) to

+CO: A S N evaluate the early events of gene
e ,;;;30 o= 240min expression in response to CO in the
co: — . presence and absence of endotoxin.
01530 60 120 240 min The genes are categorized as shown
; (Fig. 1B,C). Detailed bioinformatics
B Unknawn Irrerune . .
13% response revealed the transcription factor early

74
MizsceBanoous %

e growth response gene-1 (egr-1) as
being inhibited by CO in response to
LPS. In other studies, we showed

T Apoptons inhibition of egr-1 by CO in the lung

Call proliferation
3% ) "
Proteolysis and |

tdokrsiz — "%
P -____;.:f”;:.:"'h“ﬂn (Figure 2). Further dissection of this
- T signa 13% gene revealed that PPARY is induced
1% during the pretreatment period and if
C > 20 7 this inhibited by either genetic
i . B = (siRNA) or via selective chemical
:E . -!i - inhibition, the protective effects of CO
a0 E ¥ in the lung are lost. Exposure of mice
¢ ﬁ = — b to LPS (Fig. 2B) results in an
% = increase in inflammation and tissue
£ damage as evidenced by the
. 15 30 50 120 240 increased myeloperoxidase (MPO)
Flgure 1 LPS treatment [min]

activity (a marker of neutrophil
presence) as well as malondialdehyde (MDA) (a marker of lipid peroxidation). The
increases are ameliorated by CO and moreover the CO effect is lost in the
presence of the selective inhibitor of PPARg (GW9662). Data not shown goes on
to demonstrate that it the induction of PPARYy in macrophages involves the
mitochondria. As PPARY itself has no heme molecule, the cytochrome oxidases
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are particularly sensitive to CO binding. The working hypothesis now is that CO,
via binding to the heme molecules in the oxidases, results in a mild and transient
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List of Current Employees

1
2.
3

4.
5

. Beek Yoke Chin, Ph.D.
Jeffery Scott, Ph.D.
. David Gallo, M.S.

Aaron May
. Eva Czismadia

List of Current Funding

1.

generation of reactive oxygen species
(ROS). This elicitation in an ROS burst
occurs by 5 minutes and disappears by 1
hr. Our preliminary data rapid stabilization
of HIF1a expression. Our focus this
upcoming year will be to confirm these
observations and delve more into the
mechanisms by which this occurs. We are
currently investi-gating these events and
gene expression patterns and applying
them to other cell types of interest,
particularly those related to vascular injury
and organ rejection following transplantat-
ion, where CO has shown potent salutary
effects.

Instructor in Surgery
Research Fellow
Research Associate
Associate HMS
Research Assistant
Research Assistant

“Carbon Monoxide to Prevent Circulatory Collapse”

NIH 7 R01 HL076167-02; NHLBI
Project period: 4/1/04-3/31/08

Principal Investigator: Leo E. Otterbein, Ph.D.

2. “Anti-Inflammatory Effects of Carbon Monoxide in the Lung

NIH 7 RO1 HLO71797-03; NHLBI
Project Period: 8/1/03-5/31/07

Principal Investigator: Leo E. Otterbein, Ph.D.

“Investigations of Mechanisms of Action of Carbon Monoxide as an Anti-
Inflammatory and Anti-Proliferative Agent in Vascular Disorders”
Linde Gas Therapeutics, Stockholm Sweden

Project Period: 2004-2006

Principal Investigator: Leo E. Otterbein, Ph.D.

4. “Mechanisms of Cutoprotection in Acute Lung Injury”

NIH: PO 071797-03



Department of Surgery Annual Research Report 2004
Transplantation

Project Period: 2003-2008
Principal Investigator: Augustine Choi
Subcontract Pl: Leo E. Otterbein, Ph.D.

5. “Carbon Monoxide, Cigarette Smoking and IBD”

Chrohn's and Colitis Foundation of American
Project Period: 2004 to 2006

Principal Investigator: Scott Plevy, M.D.
Subcontract Pl: Leo E. Otterbein, Ph.D.

V. Applications Submitted and Pending Review/Funding

VI.

1. “Carbon monoxide to prevent lung and liver injury; the role of INOS and
PPARY”
Phillip Morris External Research Program
Project Period: 2005-2008
Principal Investigator: Leo E. Otterbein, PhD

2. “Heme oxygenase-1 and Organ Transplantation”
National Institutes of Health
Project Period: 2005-2010
Principal Investigator: Fritz H. Bach, M.D.
Co-Investigator: Leo E. Otterbein, Ph.D.

3. “ Heme oxygenase-1 in Diabetes and Rheumatoid Arthritis”
RIVA Foundation
Project Period: 2005-2006
Principal Investigator: Fritz Bach, M.D.
Co-Investigator: Leo E. Otterbein, Ph.D.

Divisional Accomplishments over the Past Year

Research Accomplishments

In August, | joined the faculty of Surgery at Harvard Medical School in the
Division of Transplantation at BIDMC as a visiting assistant professor and have
been involved in getting the laboratory up and functional. | am a part of the training
grant that was submitted and am actively collaborating with new colleagues
towards integrating my research interests with theirs and have begun sketching out
potential program grants.

Patent Disclosures
| have continuing involvement in the litigation of nine patent applications for the
use of carbon monoxide as a therapeutic.

Individual Accomplishments

| have been elected to the American Heart Association study sections for mid-
Atlantic affiliate and recently to the New England affiliate. This is a four year
commitment. | was a part of an NIH special emphasis panel for an RFA evaluating
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grants directed towards Type Il diabetes and vascular injury. | served as a primary
reviewer for grants from the Austrian research foundation.

Report of Teaching

| was chosen to give the Senior Vice-Dean'’s lecture at the University of
Pittsburgh. | was elected based on my work and achievements as a junior
investigator. | lectured at the surgical lecture series for the department. My lab
was an integral part of abstracts presented at the American College of Surgeons,
the Society of Vascular Surgeons and the American Thoracic Society. These
abstracts have been submitted as manuscripts

Plans for the Coming Academic Year

Staff Changes/Recruitments

| will have two new people joining the lab as postdoctoral fellows. One is an
anesthesiologist from Osaka University in Japan and the other from the University
of Vienna, Austria.

Bibliography (1/1/04-12/31/04)

Original Articles

1. Akamatsu Y, Haga M, Tyagi S, Yamashita K, Graca-Souza AV, Ollinger R,
Czismadia E, May, GA, Ifedigbo E, Otterbein LE, Bach FH, Soares MP Heme
oxygenase-1-derived carbon monoxide protects hearts from transplant
associated ischemia reperfusion injury FASEB J 2004; 18:771-2.

2. Lavitrano M, Smolenski RT, Musumeci A, Maccherini M, Slominska E, Di Florio
E, Bracco A, Mancini A, Stassi G, Patti M, Giovannoni R., Froio A, Simeone, F,
Forni M., Bacci ML, D'Alise G, Cozzi E, Otterbein LE, Yacoub MH, Bach FH,
Calise F. Carbon monoxide improves cardiac energetics and safeguards the
heart during reperfusion after cardiopulmonary bypass in pigs. FASEB J 2004,
18:1093-5.

3. Nakao A, Otterbein LE, Overhaus M, Sarady JK, Tsung A, Kimizuka K,
Nalesnik MA, Kaizu T, Uchiyama T, Liu F, Murase N, Bauer AJ, Bach FH.
Biliverdin protects the functional integrity of a transplanted syngeneic small
bowel. Gastroenterology 2004; 127:595-606.

4. Neto JS, Nakao A, Kimizuka K, Romanosky AJ, Stolz DB, Uchiyama T,
Nalesnik MA, Otterbein LE, Murase N. Protection of transplant-induced renal
ischemia-reperfusion injury with carbon monoxide. Am J Physiol Renal Physiol
2004; 287:F979-89.

5. Sarady JK, Zuckerbraun BS, Bilban M, Wagner O, Usheva A, Liu F, Ifedigbo E,
Zamora R, Choi, AM, Otterbein LE. Carbon monoxide protection against
endotoxic shock involves reciprocal effects on INOS in the lung and liver.
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FASEB J 2004; 18:854-6.

6. Song R, Zhou Z, Kim PK, Shapiro RA, Liu F, Ferran C, Choi, AM, Otterbein
LE. Carbon monoxide promotes Fas/CD95-induced apoptosis in Jurkat cells. J
Biol Chem 2004; 279:44327-34.

7. Song R, Mahidhara RS, Zhou Z, Hoffman RA, Seol DW, Flavell RA, Billiar TR,
Otterbein LE, Choi AM. Carbon monoxide inhibits T lymphocyte proliferation
via caspase-dependent pathway. J Immunol 2004; 172:1220-6.

Original Articles (in press)

1. Nakao A, Neto JS, Kanno S, Stolz DB, Kimizuka K, Liu F, Bach FH, Billiar TR,
Choi AM, Otterbein LE, Nurase N. Protection against ischemia/reperfusion
injury in cardiac and renal transplantation with carbon monoxide, biliverdin, and
both. Am J Transplant. 2004; in press.

Reviews, Chapters, and Editorials

1. Kim PK, Zuckerbraun BS, Otterbein LE, Vodovotz Y, Billiar TR. 'Til cell death
do us part: nitric oxide and mechanisms of hepatotoxicity. Biol Chem 2004;
385:11-5.

2. Ryter SW, Otterbein LE. Carbon monoxide in biology and medicine. Bioessays
2004; 26:270-80.
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UROLOGY

William DeWolf, M.D., Chief

Division Members

Soloman Berg, M.D. Michael Kearney, M.D.

Paul A. Church, M.D. Ann A. Kiessling, Ph.D.
Anurag (Andy) Das, M.D. Michael Malone, M.D.
Robert C. Eyre, M.D. Abraham Morgentaler, M.D.
Sandra M. Gaston, Ph.D. Aria F. Olumi, M.D.

Gary Kearney, M.D. Brian Saltzman, M.D.

Martin Sanda, M.D.

The Division of Urology has a wide-ranging research interest that incorporates both
clinical and basic topics. The program touches on many aspects of this specialty
including reproduction, stem cell biology, tumor markers, stomal-epithial interaction,
virology (AIDS), neurology and clinical outcomes analysis. The urology laboratory
community involves at least four Ph.D’s and in addition we have at least 4-8 students
from Harvard and MIT assigned to rotations thru our laboratories. Funding is continually
growing and currently involves several NIH and DOD grants as well as private funding.
Much of the Clinical Research is based on work from the new Continence Center
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focusing on aspects of neurology as well as our busy oncology practice. We have
established a database incorporating a single surgeon series of radical prostatectomies
from the decade of the 1990’s involving about 500 cases. This has been used to
complete a series of manuscripts that now number five with more submitted. Our
Division is heavily involved in NIH outcomes research directed towards various quality
of life issues and hopefully will expand to both malignant and non malignant diseases.
The research work in Urology is presented at a wide range of meetings including the
AUA, AACR, and FASAB meetings. In addition as noted, in the following descriptions,
the research work is published in a broad range of journals.
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William C. DeWolf, M.D.

I.  Narrative Report

Basic Research

The basic research component of my own research deals with biochemical
characterization of a stem cell antigen that we originally described in 1992. We were
the first to sequence the molecule and it has been found to be identical to a protein
called podocalyxin (also Gp200, TRA1-60, and GCTM-2). Human embryonal
carcinoma tumor antigen Gp200/GCTM2, is podocalyxin. This molecule is a 528
amino acid membrane protein that is heavily glycosylated and contains a single
putative transmembrane domain. Podocalyxin has a large extracellular region
containing a mucin and globular domain and a small cytoplasmic domain with a PDZ-
binding motif. Podocalyxin was originally identified and cloned from podocytes, the
blood-filtering cells of the kidney, where it has been shown to have putative function
as a protein anchoring membrane protein that forms complexes with other proteins
through its cytoplasmic PDZ-binding motif. This podocalyxin complex is critical for
proper podocyte function. We are studying what podocalyxin is interacting with in
embryonal carcinoma cells. Protein sequencing data reveal that glucose-3
transporter, the testis and brain-specific glucose transporter, copurifies with
podocalyxin in purified protein fractions from embryonal carcinoma stem cells.
Immunoprecipitation experiments with antiglucose-3 transporter and podocalyxin
antibody confirm a stable complex exists in detergent extracted protein lysates.
Podocalyxin may be functioning as an anchoring protein for this plasma membrane
glucose transporter in stem cells. Current studies are underway to determine if
podocalyxin and the transporter are interacting directly or if other proteins interacting
through the PDZ-binding motif are tethering podocalyxin to the transporter and to
explore if there is any critical function for this complex in pleuripotent stem cells.

Mike Schopperle in the research
laboratory.

Clinical Research
Clinical research within the Division of Urology is very active. Included is an
analysis of a ten year experience of patients who have undergone radical
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prostatectomy. Their case histories with data have been put into a computerized
retrieval system for data analysis. Thus far, six manu-scripts have been generated.
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List of Current Employees
1. W. Michael Schopperle, Ph.D. Research Fellow

List of Current Funding
1. Intramural

Divisional Accomplishments over the Past Year

Research Accomplishments

We completed another phase of work on Gp200, which is a sialomucin
expressed on embryonal carcinoma cells (see narrative). This next installment of
work has identified and sequenced the Gp200 protein which has been identified as
podocalyxin. To our surprise and delight, we have discovered that glut-3 (which is
a glucose transporter isoform found in human testis and brain) copurifies with
podocalyxin; thus, podocalyxin and glut-3 transporter form a stable complex in EC
cells. The basis for this interaction is not known, however podocalyxin has a PDZ-
binding site in its intracellular domain that may play a role in forming protein-protein
complexes. Further work is now planned looking at the molecular mechanisms
underlying the formation of a podocalyxin and glut-3 complex and provide some
insight into why a glucose transporter is interacting with a sialomucin in cancer
cells. This work is also being developed to understand the effect of differentiation
on the expression on embryonal stem cell marker TRA-1-60 as it is expressed on
podocalyxin. Basically upon differentiation of EC stem cells the TRA-1-60 marker
is lost. Results now show that antibodies to TRA-1-60 and podocalyxin recognize
the 200 kilodalton TRA-1-60 stem cell antigen in protein preps of undifferentiated
EC cells. However protein blots of undifferentiated EC cells exposed to retinoic
acid reveal that the TRA-1-60 epitope is no longer detectable with TRA-1-60
antibodies. This model is being developed as a previously used EC based
differentiation model adapted to stem cell research.

Individual Accomplishments

AUA Program Committee for Basic Research: Prostate Cancer.
Past President, National Urologic Forum.

Member of Medical Advisory Board, Boston Prostate Cancer Walk.
Faculty Sponsor to Dr. Price Kerfoot AUA Scholar Award.
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VII.

VIIL.

Report of Teaching

Undergraduate and Medical School Courses

Undergraduate Research Opportunities Program.

This is an MIT-based teaching program in which 3-5 undergraduates rotate
through our laboratory on 6-12 month basis science projects and gain experience
in biological research. This is particularly important because it is the only
undergraduate course with opportunity to view surgical operations as part of the
curriculum. Additional medical school teaching includes SU518M.1 which is a
general course in urologic science for medical students. The course includes a 1
month rotation on the urology service and involves clinical and didactic experience
relating to urologic disease.

Faculty Sponsored — AUA Scholar Award

Dr. Price Kerfoot, a recent graduate from the Harvard Program in Urology, has
been awarded a two year AUA Scholar Award, which is a funded fellowship to
study programs in medical student education with specific reference to
implementation of new programs in urologic teaching. These awards are provided
to the new graduate and a faculty sponsor/mentor who is responsible for research
accomplishments and programs.

Plans for the Coming Academic Year

Staff Changes/Recruitments
There will be no change in the research staff for my research work.

Plans for Research

This information can be obtained from the narrative as well as research
accomplishments. However, the basic thrust will be completion of our analysis of
the glut-3/podocalyxin interaction and its biochemical characterization. Most of this
work is completed and final completion will be in the form of a Journal of Biological
Chemistry-type paper which will form the platform and basis for a grant proposal.

Bibliography (01/01/04 -12/31/04)

Original Articles

1. George DJ, Regan MM, Oh WK, Tay MH, Manola J, DeCalo N, Duggan S,
DeWolf W, Kantoff PW, Bubley GJ. Radical prostatectomy lowers plasma
vascular endothelial growth factor (VEGF) levels in patients with prostate
cancer. Urology 2004;63:327-32.

2. Kerfoot BP, Baker H, Volkan K, Church PA, Federman DD, Masser BA,

DeWolf WC. Development and initial evaluation of a novel urology
curriculum for medical students. J Urol 2004;172:278-81.
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J Urol 2004; 172:282-85.

San Francisco IF, Regan MM, Olumi AF, DeWolf WC. Percent of positive
cores for cancer is a better preoperative predicator of cancer recurrance after
radical prostatectomy than prostate specific antigen. J Urol 2004;171:1492-9.

San Francisco IF, DeWolf WC, Peehl DM, Olumi AF. Expression of
transforming growth factor beta-1 and growth in soft agar differentiate
prostate carcinoma associated fibroblasts from normal fibroblasts. Int J of
Cancer 2004;112:213-18.

San Francisco IF, Regan MM, DeWolf WC, Olumi AF. Outcome of patients
after radical retropubic prostatectomy: A comparison of prostate cancer
diagnosed using extended needle biopsy technique versus non extended
needle biopsy technique. Uro Oncology 2004;4:85-90.
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imaging of the prostate at 3 Tesla: comparison of an external phased arrest
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Zhang X, Jin TG, Yang H, DeWolf WC, Khosravi-Far R, Olumi AF. Persistant
c- FLIP (L): Expression is necessary and sufficient to maintain resistance to
TRAIL mediated apoptosis in prostate cancer. Cancer Res 2004;64:7086-91.

Reviews, Chapters, and Editorials

1. DeWolf WC, Gaston SM. The cell cycle and it’s revelance to the urologist. J
Urol 2004;171(4):1674-81.

Abstracts
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WC. Gene expression profiles that underlie the biologic events visualized by
magnetic resonance spectra (MRS) of human prostate cancer: Chlorine
kinase. J Urol 2004;171:A221.

Gaston S, Vu D, Brice M, Goldner D, Rogg J, Lee J, Genega E, DeWolf WC.
Tissue print profiling of prostate needle biopsy: Obtaining comprehensive
tissue sampling for molecular marker analysis without compromising
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Choline kinase. Proc Am Assoc Cancer Res 2004;45:A932.

4. San Francisco |, Regan M, DeWolf WC, Olumi AF. Hydronephrosis is
associated with lower prostate specific antigen, later diagnosis and poorly
differentiated prostate cancer: Implications for a lower screening threshold. J
Urol 2004;171:A167.

5. San Francisco |, DeWolf WC, Peehl M, Olumi AF. Expression of transforming
growth factor — B1 and growth in soft agar differentiate prostate carcinoma-
associated fibroblasts from normal prostate fibroblasts. Proc Am Assoc
Cancer Res 2004;45:A382.

6. Schopperle W, DeWolf WC. The human stem cell marker TRA-1-60
functions as a cell adhesion/protein anchoring membrane glycoprotein on
embryonal carcinoma cells. J Urol 2004;171:A3009.

7. Zhang Z, Tai-Guang J, Yang H, DeWolf WC, Khosravi-Far R, Olumi AF.

TRAIL mediated apoptosis is regulated by e-FLIP(L) in prostate cancer. Proc
Am Assoc Cancer Res 2004:45:A4959.
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Sandra M. Gaston, Ph.D.

1. Narrative Report

Basic Research

My laboratory is interested in the individual biological differences that can
influence the behavior of human cancers, with a major emphasis on prostate
cancer. We are fortunate to have access to well-documented human clinical
samples, and we have developed a number of innovative technologies that allow
us to perform detailed molecular analyses of these valuable specimens without
compromising patient care. These include a set of tissue print and print-phoresis
technologies that allow us to generate spatial-molecular maps of tumor markers in
biopsies and surgical specimens while preserving the tissue for diagnostic
histopathology. Currently, we are utilizing our newly-developed tissue print
technologies to investigate the molecular events that differentiate locally invasive
prostate cancer from indolent tumors. This effort has produced a number of new
biomarkers that may be useful in the management of patients with an early
diagnosis of prostate cancer.

Dr. Sandra Gaston

We have also developed a set of micro-
bioassays that allow us to evaluate bioavailable
androgens in complex biological fluids. In an animal
model, our bioassays can measure changes in
bioavailable serum androgen in response to soy
based dietary supplements (in this model,
bioavailable serum androgen, as measured by
bioassay, is distinct from total and free serum
testosterone). In collaboration with the Zhou
laboratory in Surgery, we found that our bioassay
detected decreases in bioavailable serum androgen
that were associated with inhibition of androgen-
sensitive prostate cancer by soy dietary
supplements; serum total and free testosterone
showed no such association. Currently we are
investigating the relationship between bioavailable serum androgen (as measured
by bioassay) and androgen-dependent gene expression in cell culture models of
prostate cancer. We anticipate that that this strategy may be useful for designing
pharmacological and dietary interventions for prostate cancer patients who want to
incorporate complementary therapies into their cancer care program.

Clinical research

For the last four years, in addition to my research laboratory, | have been the
director of the BIDMC Andrology Laboratory. Andrology is the study of male
fertility, and the primary clinical service of the BIDMC Andrology laboratory is
semen analysis with a total volume of about 30 patients/month. Although the
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clinical service will no longer be available at BIDMC, the clinical research
component of the Andrology laboratory remains active under my direction. Our
major current research focus is on genetic polymorphisms that result in either
increased or decreased susceptibility to mitochondrial toxins, as measured by the
effects of these toxins on sperm mitochondrial respiration and motility.

List of Current Employees

1. Dana Goldner Research Assistant

2. Dang Vu Research Student

3. Jonathan Rogg Research Student

4. Courtney Klaips Research Student

5. Tendai Chizana Research Student

6. Albert Su Research Student

7. Ting Ting Fu Research Student

8. Efren Gutierrez Harvard Medical Student

List of Current Funding

1. “Tissue Print Micropeels for Molecular Profiling Cancer”
National Institutes of Health, 1R21 CA112220-01
Project Period: 01/01/2005-1/31/07
Principal Investigator: Sandra M. Gaston, Ph.D

2. “3T Magnetic Resonance and
Spectroscopy of Prostate Cancer”
General Electric Industry Sponsored Research
Project period: 01/01/2002 - present
Principal Investigator: Robert Lenkinski, Ph.D. (BIDMC Radiology)
Co-Investigator: Sandra M. Gaston, Ph.D.

3. “Harvard/Michigan Prostate Cancer Biomarker Clinical Center”
National Institutes of Health, U01 CA113913
Early Detection Research Network: Clinical Epidemiological and Validation
Centers
Project period: 2005-2010
Principal Investigator: Martin Sanda, M.D.
Collaborator: Sandra M. Gasto, Ph.D.

4. “Androgen Receptor Biochips: Prostate Cancer Management”
National Institutes of Health, NCI R21/R33 CA86365
Project period: 2000-2005
Principal Investigator: lan Hunter, Ph.D. (MIT)
Subcontract Pl: Sandra M. Gaston, Ph.D.

Applications Submitted and Pending Review/Funding

1. “Prostate MRI and MRS: Correlations with Gene Expression”
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National Institutes of Health, PA-04-088
Project Period: 7/1/2005 — 06/30/2007
Principal Investigator: Sandra M. Gaston, Ph.D.

2. “Biomarkers for Early Detection of Invasive Breast and Prostate Cancers”
National Institute of Health RFA-CA-05-023
Early Detection Research Network: Biomarker Development Laboratories
Project Period: 7/1/05 —6/31/10
Principal Investigator: Bruce Zetter, Ph.D.
Subcontract PI: Sandra M. Gaston, Ph.D.

V. Divisional Accomplishments in the Past Year

Research accomplishments

With NIH and intramural research support, my laboratory has continued to
advance the development of a set of novel “tissue printing” technologies that allow
us to transfer a microscopic layer of cells and extracellular matrix from the surface
of fresh tissue specimens onto nitrocellulose membranes. We have combined
tissue print techniques with specific protein and RNA/DNA detection methods to
generate two-dimensional maps of molecular markers in radical prostatectomy
specimens. Using these maps, we have identified clusters of molecular markers
that co-localize with sites of microscopic invasion of cancer into the prostate
capsule. This year, we published some of our major findings on markers of tumor
invasion of the prostate capsule and an overview of our tissue printing techniques
in Nature Medicine.

Because tissue print techniques do not damage tissue specimens, we have
been able to utilize this platform technology to obtain molecular marker profiles
from human prostate needle biopsies obtained from radical prostatectomy
specimens. Specifically, we have demonstrated that we can generate both mRNA
and protein molecular marker profiles from needle biopsy cores while preserving
the tissue for standard H&E pathology and for immunohistochemical studies. This
finding is an important part of our pre-clinical preparation for a proof-of-principle
clinical trial in which molecular profiling will be evaluated in the assessment of
prostate needle biopsies obtained for patient diagnosis.

In clinical practice, it is widely recognized that immunoassay levels of total
testosterone and free testosterone are relatively poor predictors of physiological
androgen status in adult males, especially in the “borderline range.” With NIH and
CaPCURE support, we are continuing to advance the development of micro-scale
bioassays that can be used to monitor bioavailable androgen receptor (AR) ligand
in complex biological fluids. In our most recent NIH progress report, we show that
the response of our yeast AR bioassay to serum androgen reflects the
endogenous androgen response of prostate cancer cells (LAPC4) across the
range of physiological serum testosterone concentrations. Our results support the
hypothesis that our yeast based AR bioassay can provide a useful biomarker of the
net level of bioactive androgen in the serum of prostate cancer patients before and
after hormonally based interventions.
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With support from General Electric Industry Sponsored Research, we have
used tissue prints to produce “molecular whole mounts” of radical prostatectomy
specimens that can be mapped point-to-point with structures visualized in vivo by
magnetic resonance imaging (MRI) and magnetic resonance spectra (MRS).
Currently, we are collaborating with Dr. Robert Lenkinski and other investigators in
the BIDMC 3T MRI/MRS Program to profile the patterns of mMRNA expression that
underlie the MRI/MRS choline peak that is characteristic of prostate cancer.

Mitochondrial toxicity can present a significant limitation to the clinical
application of new therapeutic agents, and current pre-clinical models are
inadequate to efficiently screen for this adverse activity. Because the motility of
mammalian spermatozoa is exquisitely sensitive to the status of the mitochondria
in the sperm midpiece, we have developed a novel in vitro bioassay that utilizes
motile spermatozoa to detect individual differences in susceptibility to drugs and
toxins that inhibit mitochondrial respiration. Utilizing both clinical samples and
samples from an animal model (domestic boars), we have identified individuals
whose pattern of sensitivity or resistance to specific classes of mitochondrial toxins
could have important clinical consequences. Currently, we are characterizing
genetic polymorphisms that we have found to be associated with increased
sensitivity to the drug oligomycin. We anticipate that this study will provide proof-
of-principle for a new pharmacogenomic screening strategy that can be used to
identify the human chromosomal and/or mitochondrial alleles that give rise to
individual differences in sensitivity/resistance to specific inhibitors of mitochondrial
respiration.

With a pilot grant from the Susan Love Breast Cancer Research Foundation,
we have obtained preliminary data that support the hypothesis that normal
secretory cells of the breast ductal epithelium, like normal secretory cells in the
prostate, vary widely in their constitutive MMP9 expression. In addition, we have
identified patterns of collagen fragments in the nipple aspirate fluid (NAF) of breast
cancer patients that are currently being evaluated as potential biomarkers for non-
invasive screening/early diagnosis.

One of my students, Jonathan Rogg, received a Howard Hughes summer
research fellowship for his work in my laboratory.

Individual Accomplishments

For a second year, | was named to the NIH National Cancer Institute Special
Emphasis Panel to review grant applications submitted to the “Innovative
Technologies for the Molecular Analysis of Cancer” (IMAT) program.

| was awarded an NIH grant to advance the development of a set of tissue print
technologies that can be utilized to profile mMRNA tumor markers from human
prostate and breast tissue specimens. This grant application was given a priority
score in the top 1 percentile of NIH grants, and represents the first phase of an
R21/R33 project under the NCI “Innovative Technologies for the Molecular
Analysis of Cancer” (IMAT) program.
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VI. Report of Teaching

1.

2.

3.

| was a tutor for the HMS course “Principles of Pharmacology” in the spring of
2004.

| was a tutor for HMS course “The Human Body” in the fall of 2004.

| was a research mentor for the following undergraduate/medical students:

Dana Goldner MIT Student
Jonathan Rogg MIT Student
Courtney Klaips MIT Student
Piali Mukhopadhyay MIT Student
Hubert L. Roberts MIT Student
Erika Lin MIT Student
Efren Gutierrez Harvard Medical Student

Invited Presentations (Local, National, and International)

1.

Invited Speaker: “Tissue-Print and Print-Phoresis Platform Technologies for the
Molecular”. University of Michigan Comprehensive Cancer Center S.P.O.R.E.
in Prostate Cancer, Ann Arbor MI, September 2004.

Invited Speaker: “Molecular Profiles of Tumor Invasion of the Prostate
Capsule”. Countway Urology Rounds. Brigham and Women’s Hospital, Boston
MA, April 2004.

Invited Speaker: “Real Patients, Real Tumors: Molecular Profiles of Prostate
Cancers in Radical Prostatectomy Specimens”. BIDMC Surgery Research-
Junior Faculty Research Seminar Series, November 2004.

Invited Speaker: “Molecular Profiles of Prostate Cancers in Radical
Prostatectomy Specimens”. Harvard Genitourinary Data Club, December
2004.

Abstracts Presented at Local, National, and International Meetings

1.

Gaston SM, Vu D, Brice MJ, Goldner DL, Rogg JG, Lee JM, Jung M. Lee,
Genega EM, Rubin MA, Lenkinski RE and DeWolf WC. “Tissue Print Profiling
of Prostate Needle Biopsies: Obtaining Comprehensive Tissue Sampling for
Molecular Marker Analysis without Compromising Microscopic Evaluation of the
Biopsy Cores”. Dana Farber/Harvard Cancer Center Renal and Prostate
Cancer SPORE Retreat, October 2004.

Gaston SM, Soares MA, Siddiqui MM, Vu D, Lee JM, Goldner DL, Shih JC,
Perides G, Lavin PT, Bloch BN, Upton MP, Genega EM, Rubin MA, Lenkinski
RE. “Tissue Print Maps of Molecular Markers of Prostate Cancer Invasion:
What Can We Learn by Adding a Spatial Dimension to Molecular Profiles in
Surgical Specimens?” Basic, Translational, and Clinical Advances in Prostate
Cancer (AACR Research Conference), November 2004.
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Plans for the Coming Academic Year

1.

New Research Initiatives

This year we are beginning our new NIH grant “Tissue Print Micropeels for
Molecular Profiling of Cancer”. This will allow us to accelerate the development
of tissue print protocols to profile molecular markers in human tissue specimens
without compromising histological pathology diagnosis. Our focus this next
year is the identification of the most appropriate set of markers for a proof-of-
principle clinical trial in which molecular profiling will be evaluated in the
assessment of prostate needle biopsies.

We have shown that tissue print technology can be used to generate molecular
profiles of mastectomy surgical specimens. Our priority effort for this project
continues to be the characterization of molecular markers that can be used to
identify invasive cancer at the surgical margins of partial mastectomy
specimens. In addition, this next year we will be working with Ambion Inc to
develop a simplified protocol for extracting mRNA from breast tissue-prints
(currently this is a more laborious process than preparing prostate tissue-print
MRNA). Our objective is to design a breast tissue-print mRNA extraction
protocol that can be readily translated into a kit or automated platform.

We look forward this year to several important new research collaborations.
These include:

Gary Latham, PhD, Senior Scientist, Ambion, Inc. has agreed to collaborate
with us in the evaluation of one of Ambion’s newly developed technologies for
RNA preparation. Our goal is to determine if (as we expect) we can use their
new reagents to significantly improve the efficiency of our tissue-print RNA
profiling protocols.

Douglas C. Wallace, Ph.D., Professor of Molecular Medicine and Director of the
Center for Molecular and Mitochondrial Medicine and Genetics, has graciously
offered to collaborate with us in a comparison of the mitochondrial
polymorphisms we identify in our toxin sensitivity screen (the sperm motility
bioassay) with the mitochondrial polymorphisms that he and his colleagues
have identified in different human populations. The resulting information on the
prevalence of these genetic variants will be used to design follow-on studies of
the most common human alleles associated with mitochondrial toxin sensitivity.

New Recruitment Activities

As both a member of the Harvard Medical School (HMS) faculty and a Visiting
Scientist in the MIT Center for Biomedical Engineering, | have been able to
develop a network of research students through the MIT undergraduate
research program (UROP). This next year, | will continue to recruit from this
highly talented pool of students. In addition, with the encouragement of Mr.
Paul Levy, | will be working with the BIDMC development office to begin to build
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a private donor base to provide stipend support for students who make
significant contributions to biomedical research at BIDMC.

Educational Activities

For the last four years, | have been a member of the Teaching Faculty of
Harvard Medical School. This year | will continue to teach first year Harvard
Medical Students in the Principles of Pharmacology and in the Human Body
courses. In addition, my laboratory will again host middle school students from
the Harvard Medical School “Explorations” program

VIII. Bibliography (1/1/04-12/31/04)
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Lenkinski RE. Tissue-Print and print-phoresis as platform technologies for the
molecular analysis of human surgical specimens: Mapping tumor invasion of
the prostate capsule. Nat Med 2004; in press.

Hutchinson LM, Chang EL, Becker CM, Ushiyama N, Shih M-S, DeWolf WC,
Gaston SM, Zetter BR. Use of thymosin 315 as a urinary biomarker in human
prostate cancer. Prostate 2004; in press.

Reviews, Chapters, and Editorials
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Urol 2004; 171(4):1674-81.

Abstracts
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Ann A. Kiessling, Ph.D.
Robert C. Eyre, M.D.
Paul Church, M.D.

1. Narrative Report

The long-term goals of our research are to understand tissue specificity and
controls on retrovirus gene expression in genitourinary tract tissues and embryos.
Studies of HIV infection of male GU tract tissues began over 20 years ago with the
first measurements of viral burden in seminal plasma from men with AIDS. The
immune privilege of male GU tract tissues led to the hypothesis that semen-
producing organs could be an isolated sanctuary of HIV disease. Originally
controversial, this concept is now broadly accepted.

Genetic and phylogenetic analyses of HIV genes

Genetic and phylogenetic analyses of HIV genes cloned from paired specimens
of blood and semen contributed by study subjects in a longitudinal study design.
Prior studies utilizing Maximum-Likelihood algorithms have illustrated unique
clustering patterns of HIV quasi-species isolated from paired blood and semen
specimens from long term study subjects. Importantly, several study subjects have
demonstrated the appearance of therapy resistance-conferring mutations in semen
before they appear in blood.

More recent analyses of HIV envelope genes have revealed
compartmentalization of syncytium-inducing virus species (utilize chemokine
receptor CXCR4) and non-syncytium-inducing

G RAp}_ virus species (utilize chemokine receptor
& Ay CCRS). This confirms and extends some
Q¥ reports that HIV variants which utilize CCRS
T[] receptors to gain access to host cells are the

& sexually transmitted virus species. During the
bt subsequent course of infection, blood HIV
,0"’ variants mutate to express envelopes that
> Q:k preferentially bind to CXCR4 rather than
q__ 9 CCRS. This switch in virus tropism is due to
% point mutations at one or two amino acid
residues (S306R or E320K,R) in the V3 loop
of HIVenv, and is accompanied by more rapid disease progression due to loss of
CD4+ lymphocytes incorporated into lymph node syncytia.

The switch in virus tropism has traditionally been attributed to the high error rate
inherent in the virus reverse transcriptase, but more recent studies have revealed
another possibility. A family of deaminases, CEM15 (APOBEC3G) function as an
innate cellular defense mechanism against retroviral infection. This is in keeping
with the remarkably high (45%) percentage of the human genome comprised by
retroviral elements, thought to arise through ancient retroviral infection.
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CEM15 deaminates cytosine in the nascent DNA strand synthesized by viral reverse
transcriptase during the process of infection. The resulting uracil residue triggers
destruction of the nascent DNA strand by intracellular DNAses. If, however, the
nascent DNA is not destroyed, the positive strand has an adenosine substitution for
the guanosine residue that formerly paired with the cytosine. To determine if such
mutations influence disease progression, we are in the process of analyzing two
subsets of our HIV sequence data: 53 unique sequences of the V3 loop of Gp120
from a long-term non-progressor and 82 unique sequences of protease from a man
who developed therapy resistance at 32 months of treatment. The logistics of
archiving and analyzing a growing data set of gene sequences have necessitated
the development of a custom database, which has been recently completed in
MySQL. We have begun to use the database as the starting point for sequence
analyses.

Immunology of male GU tract tissues with emphasis on the prostate, seminal
vesicles and epididymis. Understanding

immune controls in these tissues will
provide important insights into not onIy Leukocyte'macrophage markes in human tissues
sexually transmitted diseases, but also
specific gland pathologies, such as
prostatitis and prostate cancer. Previous
studies used mouse model systems to
characterize the tissue distribution of
leukocyte subsets in testis, epididymis
and seminal vesicles. More recent
studies have attempted parallel
experiments in human tissues. The figure

to the right illustrates immunostaining
(red-brown color) of human epididymis and seminal vesicles for the pan-leukocyte
marker, CD45, and the tissue-specific macrophage marker, CD97. These are
possible host cells for HIV infection.

Several lines of evidence, including work from this laboratory, indicate the prostate
is immunosuppressed. This characteristic could play an important role in prostate
diseases, such as prostatitis and prostate cancer. We have previously reported that
prostatitis may drive HIV disease by promoting the development of therapy
resistance mutations. For these reasons, we hope to explore the bacterial species
present in prostatic tissues. We will use PCR amplification of bacterial ribosomal
gene sequences, followed by sequencing the PCR products and identification
through GenBank searches. This work is just beginning.

List of Current Employees

1. Bryan Desmarais Research Assistant

2. David Chiavatago MS Biotechnology Student
3. Joe Laverde MS Biotechnology Student
4. Anil Purohit Harvard Medical Student
5. Jonathon Lyon Research Assistant

184



Department of Surgery Annual Research Report 2004

Urology
6. Nathan Neville Research Assistant
7. Stephen Eyre Research Assistant

lll. List of Current Funding

1.

"Role of the Male Genital Tract in HIV Disease"
NIH/NIDDK 5R-1 DK052761-08

Project period: 2000-2005

Principal Investigator: Ann A. Kiessling, Ph.D.

Urologic Research Fund
Provides support for the male GU tissue studies not included in the NIH
funded project.

IV. Applications Submitted and Pending Review/Funding

1. “Retrovirus Expression in Male Genitourinary Tract Tissues”

New R21, submitted 1/05/05

This is an application that tests the hypothesis that the Moloney murine
leukemia virus-related endogenous retrovirus expressed at very high levels in
mouse epididymis.

V. Divisional Accomplishments over the Past Year

Research Accomplishments

1.

The longitudinal genetic and phylogenetic analyses of HIV genes is now
proceeding rapidly. The results to date indicate that male GU tract organs are
a clinically important reservoir of HIV disease in men, including those on
therapy. To establish tissue specific reservoirs of disease, we are initiating a
collaboration with Southwest Biomedical Research Foundation to analyze
tissue biopsies from HIV-infected chimpanzees.

The novel class of macrophages in male mouse and human tissues appear to
play a fundamental role in organ function. This could have broad application
to understanding the physiology of the prostate, seminal vesicles, and
epididymis, as well as their role as reservoirs of HIV infection. The work in
the mouse has now been published and the human work is on-going.

We have completed a pilot survey of male mouse genital tract RNAs and
DNAs for presence and expression of the endogenous retrovirus, MERV-L.
This work formed the basis for the R21 application submitted in Jan., 2005.

We have instituted pilot studies to detect bacteria in semen and prostate
tissues using PCR-amplification of bacterial ribosomal RNA gene sequences.
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Individual Accomplishments

Dr. Kiessling
1. Member, ZRG1 AARR-C 02 study section “AIDS Immunology and

Pathogenesis”. National Institutes of Health, 2004.

2. Invited Faculty, Swiss Biotechnology Council, Panel Discussion, “Emerging
Biomedical Technologies”, November, 2004.

3. Invited Faculty, Serono Symposium, “ART and the Law”, November, 2004.

Dr. Eyre
1. Member, American Urologic Association Investment Board.

2. Treasurer, New England Section of the American Urologic Association.
3. Dr. Eyre was honored with the Practicing Urologist Award, New England
Section of the American Urological Association, 2004.

VI. Report of Teaching

Undergraduate and medical school courses

1. Dr. Kiessling presented a lecture on sexually transmitted diseases and human
sexuality, Department of Biology, Brandeis University.

2. Drs. Church and Eyre gave multiple lectures to medical students rotating
through the Surgical Core Clerkship, HMS 2" and 3" year medical students.

3. Dr. Church was Director of the BIDMC rotation of the Surgical Core Clerkship,
Third Year, Lecture Series, Harvard Medical School.

4. Dr. Eyre was Director of the Senior Surgical Residency Rotation, Faulkner
Hospital.

Invited presentations (ILocal, National, and International)

Dr. Kiessling
1. Invited Speaker: "Human Embryonic Stem Cells: the Present and the

Future". Grand Rounds in the Department of Obstetrics and Gynecology,
Cedars-Sinai Hospital, Los Angeles, CA, July, 2004.

2. Invited Speaker: “Human Embryonic Stem Cells: the Present and the
Future”. Grand Rounds in the Department of Internal Medicine, Methodist
Hospital, Los Angeles, CA, July, 2004.

3. Invited Speaker: “Human sexuality and sexually transmitted diseases”
Department of Biology.

Dr. Eyre
1. Invited Speaker: “The Specialty of Urology”, National Youth Leadership

Forum in Medicine, Boston, MA, July, 2004.
2. Invited Speaker: “Bacteria in Semen”, Annual Meeting of the New England
Section, American Urological Association, Amelia Island, FL, Sept, 2004.
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Abstracts Presented at Local, National and International National Meetings

1.

2.

Eyre RC, Mullen TM, Kiessling RL, Kiessling AA "Presence in mice and men of
a novel class of leukocytes essential for normal development of male mouse
reproductive tract". American Urological Association, San Francisco, CA, May,
2004.

Eyre RC, Desmarais B, Steinberg J, Kiessling AA Detection and identification
of bacterial DNA and HIVgag in the semen of HIV infected men, Americal
Urological Association, San Francisco, CA, May, 2004.

VIl. Plans for the Coming Academic Year

1.

2.

3.

We recruited three new staff members: Joseph Loverde, David Chiavageto,
Jonathon Lyon.

We will initiate our collaboration with the Southwest Biomedical Research
Foundation to study HIV species in tissue biopsies.

We will continue our efforts to gain approval from the BIDMC CCI to conduct
collaborative studies with the University of Virginia of HIV genetics in paired
follicular fluids and blood from an HIV infected female physician. There has
been confusion about how to structure the CCI consent for this two-center
study.

We will continue to seek funding for our proposed endogenous retrovirus
studies of male urogenital tissues.

VIIl. Bibliography (01/0/04 — 12/31/04)

Nonprint Materials

. Eyre SJ. Faculty, Adult Complicated Urinary Tract Infections, a

Telesymposia series sponsored by Bayer Pharmaceutical for primary care
practioners.
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Aria F. Olumi, M.D.

Narrative Report

Basic Research

PROJECT 1: STROMAL-EPITHELIAL INTERACTIONS REGULATE
DEVELOPMENT OF BENIGN PROSTATIC HYPERPLASIA.

Development, growth and tumorigenesis in the prostate is closely regulated by
the stromal-epithelial crosstalk, therefore, identifying the signal transduction
pathways between prostate epithelial cells and the surrounding stromal cells will
enable us to better understand the normal and abnormal biology in prostatic
diseases. We hypothesize that expression of particular stromal genes is one of the
components that regulates the proliferation, cell death and differentiation of
prostatic epithelial cells leading to BPH in adulthood.

The Jun-family proteins that are early transcription factor molecules have been
shown to regulate stromal-epithelial interactions via paracrine modulation.
Moreover, the Jun family member proteins have been shown to play an important
role in proper development of the genitourinary organs. The balance between the
different Jun-family expression in the stroma may be one of the determinants of the
ultimate survival or death signals that the stroma may exert on prostatic epithelial
cells.

This project focuses on paracrine signals form stromal cells with genetically
modified Jun-family proteins that may regulate epithelial proliferation, cell death
and differentiation. These studies can improve our understanding of normal and
abnormal stromal-epithelial interactions that may lead to BPH in adulthood.

PROJECT 2: MOLECULAR MECHANISMS OF DEVELOPING RESISTANCE TO
TRAIL-INDUCED APOPTOSIS IN PROSTATE CANCER.

TNF-related Apoptosis Inducing Ligand (TRAIL) has been shown to induce
apoptosis in a variety of tumorigenic and transformed cell lines but not in normal
cells, hence making TRAIL an ideal cancer therapeutic agent with minimal
cytotoxicity. FLICE Inhibitory Protein (c-FLIP) is an important regulator of TRAIL-
induced apoptosis. We have demonstrated that persistent expression of c-FLIP(L)
is inversely correlated with the ability of TRAIL to induce apoptosis in prostate
cancer cells. In a series of correlative and functional studies we have shown that
persistent expression of c-FLIP(L) is necessary and sufficient to regulate sensitivity
to TRAIL mediated apoptosis in prostate cancer cells. Deciphering the molecular
mechanisms of resistance to TRAIL can improve the efficacy of pro-apoptotic
agents in treatment of malignancies.
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Clinical Research

PROJECT 1: SYSTEMATIC PROSTATE NEEDLE BIOPSY FOR IMPROVED
DIAGNOSIS OF PROSTATE CANCER.

Prostate cancer is usually diagnosed by ultrasound guided needle biopsy. The
standard of care is to perform six core biopsies from different regions of the
prostate. However, recent studies suggest that six core biopsies may not be
adequate enough for proper cancer detection. In fact, larger prostates may require
more biopsies in order to achieve similar cancer detection rates as smaller
prostate. This discrepancy between large and small prostates is most likely
secondary to a higher sampling error associated with larger prostate. There is no
consensus on the appropriate number of prostate biopsies required for varying
prostatic sizes. In order to standardize the number of prostate biopsies required
for varying prostatic sizes we are reviewing the prostate biopsies of over 1000
patients at BIDMC who have had extended (more than 10 core) biopsies.

PROJECT 2: HYPOGONADISM AND ASSOCIATION WITH DIAGNOSIS AND
OUTCOME OF PATIENTS WITH PROSTATE CANCER.

Androgens regulate normal prostate development and prostate cancer
progression. We have previously shown a paradoxical link of serum total and
Free-T levels with prostate cancer. The purpose of this project is to validate
whether hypogonadism is associated with high grade prostate cancer, to
examine the relationship between Free-Testosterone, PSA and age of
diagnosis, and to determine whether Free-T levels can be used as predictors
for prostate cancer recurrence after surgical therapy for prostate cancer.

List of Current Employees

1. Xiaoping Zhang, M.D., Ph.D. Research Fellow
2. Liang Zhang, M.D., Ph.D. Research Fellow
3. Xu Huang, Ph.D. Research Fellow
4. Wenhua Li, Ph.D. Research Fellow

List of Current Funding

1. “Regulation of Primary and Metastatic Adenocarcinoma of Prostate by the
Associated Stoma”
CaPCURE
Project Period: 10/1997-9/1998
Principal Investigator: A. Olumi M.D.

2. “Pilot Project: The Role of Anti-Apoptotic Factors in Evasion of Prostate
Tumors from TRAIL-Induced Apoptosis
National Institutes of Health/Harvard Prostate SPORE
Project Period: 11/2002 — 10/2004
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Principal Investigator: P. Kantoff
Principal Investigator of Pilot Project: A. Olum, M.D.

3. “Stromal-Epithelial Interactions in Development of BPH”
National Institutes of Health, 5K08DK 064 062-02
Project Period: 7/2003 — 06/2008
Principal Investigator: A. Olumi M.D.

4. “Role of c-FLIP(L) in modulating apoptosis in prostate cancer
Howard Hughes Medial Institute/SPORE
Project Period: 05/2004 — 04/2005
Principal Investigator: A. Olumi M.D.

5. “Role of a c-FLIP(L) in Apoptosis”
Department of Defense Prostate Cancer Program
Project Period: 11/2004 — 09/2006
Principal Investigator: A. Olumi M.D.

3. Applications Pending Review and Funding

1. “Mechanisms of resistance to TRIAL induced apoptosis in prostate cancer”

Howard Hughes Medical Institute
Project Period: 05/2004 — 04/2005
Principal Investigator: A. Olumi, M.D.

2. “Regulation of c-FLIP (L) by c-FOS/AP-1 in TRAIL-Induced apoptosis in
prostate cancer”
Prostate Cancer Foundation
Project Period: 01/01/05 — 12/31/05
Principal Investigator: A. Olumi, M.D.

3. AP-1 Family member protein, c-FOS, a pro-apoptotic molecule and
transcriptional regulator of c-FLIP (L)
U.S. Department of Defense
Project Period: 01/01/06 — 12/31/08
Principal Investigator: A. Olumi, M.D.

4. Divisional Accomplishments over the Past Year

Research Accomplishments

1. NIH/NIDDK—KO08 grant was renewed.

2. | was able to obtain funding from Howard Hughes Medical Institute and expect
to receive funds from Department of Defense in November of 2004.

3. | hired three new post-docs for my research laboratory.
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