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Department Overview

Jay L. Hess, M.D., Ph.D.
Carl V. Weller Professor and Chair

Dear Colleagues

As will be evident from our 2008 Annual Report, the Department of Pathology continues on a
very positive upward trajectory. Regrettably, however, | must start off by acknowledging the
death of Dr. Sharon Betz, Assistant Professor and one of our most recent recruits, who passed
away at age 35. All of us in the Department mourn the loss of this valuable faculty member and
remarkable individual.

This report highlights our accomplishments over the past year in considerable detail, but a few
points are worth highlighting.

We have made a number of important strides in our clinical mission. In particular, continued
implementation of Lean Six Sigma in the clinical laboratories including phlebotomy, central
distribution, chemistry and hematology has resulted in an overall 38% reduction in turnaround
time for routine testing and a 44.7% reduction overall for surgical pathology specimens. We
have implemented a number of safety and quality improvements including the implementation of
new dashboards for anatomic pathology and reengineering of a number of workflows. Many of
these were featured in a recent front-page article in CAP Today that has attracted national
attention.

We have completed a number of key recruitments in support of our clinical mission. These
include Jeffrey Jentzen M.D., formerly Milwaukee Medical Examiner, to direct Autopsy and
Forensic Services and a number of physician- scientists including Stewart Knoepp M.D. Ph.D.
from Massachusetts General Hospital/Harvard Medical School as Assistant Professor in
Cytopathology, Kajal Sitwala M.D. Ph.D. from the University of Michigan as Clinical Instructor in
Hematopathology and Jeffrey Hodgin M.D. Ph.D. as Clinical Instructor in Renal Pathology.

In our research mission the Department has continued to thrive, with a number of our faculty
members publishing in the highest impact journals. In addition, we managed to increase NIH
funding in a very challenging funding environment. Year-to-date rankings show the Department
has ascended to 11™ amongst Pathology Departments in NIH funding, a considerable
improvement over 2005, when | began as Chair, when we ranked 20™.
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Department Overview

We are very pleased, through the financial strength of the Department as well as through
significant donations to the Department, to have established three new professorships and
identified the first chair holders including the Peter A. Ward Endowed Professorship (Dr.
Kathleen Cho), the Harold Oberman Collegiate Professorship (Dr. Celina Kleer) and the
Collegiate Professorship in Pathology Research (Dr. Greg Dressler). In addition, Dr. Arul
Chinnaiyan was appointed as an Investigator in the Howard Hughes Medical Institute.

We are also pleased to have recruited David Lombard M.D. Ph.D., a BSSP scholar, from
Brigham and Women’s Hospital/Harvard Medical School, who will work in the Gerontology
Center on sirtuins and the epigenetics of aging and Dr. Nikolovska-Coleska from Dr. Shaomeng
Wang's laboratory at Michigan

to enhance departmental strength in chemical biology.

We are very pleased with our residency training programs, which continue to thrive. 100% of
residents in AP and CP, and 100% of fellows in hematopathology, cytopathology and
transfusion medicine passed the board exams on their first attempt. In a year in which many
prestigious programs did not fill all their slots, we are also pleased to have filled all of our
residency positions through the match.

The Department’s visibility at the national level, including pathology education, arguably
exceeds that of any other academic pathology department. Dr. Henry Appelman is past
President of the United States and Canadian Academy of Pathology (USCAP), the largest
Pathology organization in the world. Dr. Jeffrey Myers is Chair of the USCAP Education
Committee, Dr. Kleer serves on the Education Committee and Dr. Matthew Wasco serves as
the Resident Representative to the USCAP Education Committee. Dr. Barbara McKenna is
President of the American Society of Clinical Pathologists. Dr. Ul Balis is President of the
Association for Pathology Informatics and was also named the Section Editor for Pathology
Informatics for Archives of Pathology. Dr. Will Finn is President of the Michigan Society of
Pathologists and serves as Co-Editor in Chief of the International Journal of Laboratory
Hematology. Many members of our faculty served as moderators, and speakers at the USCAP,
including Drs. Jeffrey Myers, Joel Greenson, Megan Lim, Will Finn, Arul Chinnaiyan, Kathy Cho,
Henry Appelman and Tom Giordano. Barbara McKenna, Jeffrey Myers and Rajal Shah all
presented USCAP short courses.

The Department’s finances continue to be very strong, with net assets increasing to an all-time
high of over $118M. These resources will be essential to ensure that our three missions will
receive the investments needed in order to thrive. | am also very pleased that our Pathology
Charities raised over $32,000 for patient families again this year.

Of course, it is our dedicated faculty and staff that make all of these accomplishments possible.
It continues to be a great pleasure serving as Chair of the Department of Pathology at the
University of Michigan. | hope that you find this report to be a useful source of information about
this outstanding Department.

Jay L. Hess M.D. Ph.D.
Carl V. Weller Professor and Chair
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Division Reports — Anatomic Pathology

Division of Anatomic Pathology

Jeffrey L. Myers, M.D.
A. James French Professor of Pathology
Director, Division of Anatomic Pathology

OVERVIEW
Anatomic Pathology continued to experience growth and change in clinical operations while
maintaining robust educational and research programs.

The practice remains strong with sustained growth in surgical pathology, medical pathology
subspecialties, and autopsy. A combination of practice growth and attrition fueled the addition
of four new faculty, including three graduates of our training programs. Dr. Jonathan McHugh,
former Chief Resident and a graduate of our AP/CP residency, joined the surgical pathology
faculty as Assistant Professor of Pathology after spending a year at the University of Pittsburgh
training in head and neck pathology with Dr. E. Leon Barnes. Dr. Stephen Olsen, also a
graduate of our residency program and the first graduate of our dermatopathology fellowship,
was appointed Assistant Professor in July 2007, filling a vacancy created by the departure of Dr.
Lyndon Su. Dr. Xin Jing, a graduate of our cytopathology fellowship, joined us as a Lecturer in
July 2007, and was re-appointed in 2008 as Assistant Professor of Pathology.

Dr. Jeffrey Jentzen, former Medical Examiner of Milwaukee County, joined the faculty in March
2008 as our first Director of Autopsy and Forensic Services. Dr. Jentzen’s experience made
him the ideal candidate to build our forensics program by first merging the University Hospital
service with the Washtenaw County Medical Examiner's office.

Safety, quality, innovation and informatics continue to be high priority strategic targets.

Progress toward those goals included collaboration in recruiting a new departmental Quality
Assurance Coordinator (John Perrin), implementation of redesigned workflow affecting nearly all
surgical pathology and subspecialty rotations, implementation of the Michigan Pathology Quality
System (MPQS), and collaboration with Pathology Informatics and Suncoast Pathology in
Venice, FL to co-develop a unique software solution intended to support Lean workflow in
anatomic pathology. Launch of MPQS in the third quarter was linked to an educational program
aimed at having our entire faculty, staff and trainees conversant in the fundamentals of Lean
thinking.
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Anatomic Pathology - Division Report

We completed a documentary intended to tell the story of Anatomic Pathology at the University
of Michigan to multiple target audiences in support of our vision to be a place that everyone,
everywhere considers when imagining excellence in academic anatomic pathology. The film,
Medicine's Detectives: A Century of Pathology and Care at Michigan , had its debut at New
Frontiers in Diagnostic Pathology (see EDUCATIONAL ACTIVITIES below) and has since been
widely distributed to very positive feedback.

Education programs remain strong as demonstrated by the continued success and expansion of
our fellowship training programs. Success and vitality in our research activities is evidenced by
continued visibility in peer-reviewed journals considered high impact by the academic anatomic
pathology community, broad participation in funded research activities, and high visibility in
national and international societies. Intramural funding of small projects remained very
successful under the leadership of Dr. Kathleen Cho and provided multiple opportunities for AP
faculty to access the departmentally supported Molecular Pathology Research Laboratory under
the direction of Dr. Thomas Giordano.

CLINICAL ACTIVITIES

Surgical Pathology

A total of 72,280 surgical pathology specimens, including a combination of intramural and
extramural cases, were processed in FY2008 compared to 69,991 in FY2007. This represents
an annual growth rate of 3.3% and a 16.0% increase over the last five years. Patient
specimens acquired from procedural areas within the University of Michigan Health System
accounted for 72% of the cases. Among our “inside” subspecialty practices, our genitourinary
(GU) service experienced the most dramatic growth followed closely by our breast (BE) service.
We accessioned 2,261 GU cases compared to 2,101 in FY07, a 7.6% increase. The number of
BE cases grew by 7.2% to a total of 2,147 cases. Growth in our internal Gl practice leveled off
compared to previous years, showing a 0.7% (112 cases) increase over the previous year. The
general hospital practice also remained relatively flat, growing at an annual rate of 1.1% (104
additional cases). Transfer cases, meaning those cases sent from outside institutions on behalf
of patients referred to UMHS, diminished 6.7% compared to the previous year and accounted
for 8% of overall case volume.

Our extramural consultation practice continued to be our area of greatest growth, accounting for
8,275 cases compared to 7,361 in FY2007, a 12.4% annual growth rate and an 86.6% increase
since FY2003. Cases sent to our dermatopathology (35%) and Gl (25%) groups comprise over
half (60%) of the consultation practice. Members of our Gl and GU pathology groups, in
collaboration with Dr. Steven Mandell, Sue Valliere and others, continue to explore novel
strategies for partnering with community pathologists to minimize the threat of in-office and pod
laboratories and preserve or expand our consultation practice. Other strategies for expanding
our extramural consultation practice include better utilization of marketing opportunities through
MLabs and continuously improving our service levels.
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The contribution of consultation cases and concomitant increases in corresponding RVUs
resulted in a disproportionate increase in clinical productivity beyond that predicted by case
numbers alone. Expressed as a 12-month rolling average, RVUs demonstrated an annual
growth rate of 11.1% in FY2008 and a 39.4% increase over the last five years. Addition of an
incremental faculty member (Dr. McHugh) and additional clinical lecturers drove the ratio of
RVUs to paid clinical FTEs (RVUsS/FTE) downward in the last two quarters of FY2008.

Dermatopathology

The Dermatopathology Service receives diagnostic case material from four primary sources: 1)
UMMC (ID) cases; 2) outside contractual (MD) cases; 3) personal consultation cases (DP); and
4) outside slides reviewed for referred patients (TD) cases.

The clinical service volume is as follows:

% change
FYO05 FYO06 FYO7 FY08 (FYO7-FY08)
ID 6,888 11,586 11,637 11,744 0.9%
MD 8,878 4,892 4,609 4,936 7.1%
TD 1,758 1,703 1,715 1,952 13.8%
DP 1,871 2,162 2,283 2,856 25.1%
MISC 148 123 111 102 -8.1%
TOTALS 19,543 20,343 20,355 21,590 6.1%

The Dermatopathology Service continues to be a high volume service, with greater than 21,000
cases signed out this year. The consultation practice continues to be the area of greatest
growth, experiencing a remarkable increase of just over 25% in FY2008 compared to FY2007.
The MLabs service saw a 7% growth in volume, and transfer cases grew at an annual rate of
nearly 14%. We continue to aggressively recruit to an open incremental position in
dermatopathology, a key strategy in responding to the growth in practice.

We continue our active involvement in the University of Michigan Multidisciplinary Melanoma
Clinic (MDMC) and Tumor Board. This remains the largest melanoma program in the United
States. Accordingly, the volume of difficult pigmented lesions seen by our service is substantial,
as are the numbers of wide local excisions, biopsies, and sentinel lymph node biopsies
generated by this busy clinic, all of which directly impact Dermatopathology. We also have a
strong presence in the relatively newly formed Multidisciplinary Cutaneous Oncology Clinic
(MCOC) and Tumor Board, which is becoming nationally recognized as a premier referral center
for Merkel cell carcinoma. In addition, we have a very visible role in Cutaneous Lymphoma
Conference and Tumor Board. Lastly, the University of Michigan Cutaneous Oncology Program
has been designated as a “Destination Program.” Dermatopathology will play an integral role in
supporting this venture.

25



Anatomic Pathology - Division Report

Neuropathology

Neuropathology services were supported by Drs. Mila Blaivas, Andrew P. Lieberman and Paul
E. McKeever in collaboration with Ms. Constance J. D'Amato, Active Emeritus staff. Clinical
demand was relatively stable with just under 1,200 neurosurgical cases examined this year, a
decline of 1.8% compared to FY2007. The hospital practice remained stable (679 compared to
677 in FY2007) with a slight (-1.8%) decline in the number of nerve and muscle biopsies.
Personal consultation cases also declined slightly with a total of 149 cases in FY2008 compared
to 160 in FY2007. The Diagnostic Unit of the Neuropathology Core Laboratory of the MADRC
processed 19 dementia brain cases (14 MADRC, 3 neurology, and 2 hospital), representing no
change from the previous year.

Neuropathology continues to provide support for the hospital autopsy service, examining over
185 brains in FY2008. In addition, faculty supported the Brain Tumor Board of the University of
Michigan Cancer Center and Hospitals, reviewing neuropathology and clinical aspects of more
than 150 neuro-oncology cases.

Medical Renal Pathology

Our renal biopsy service grew at an annual rate of 3.9% in FY2008, with 666 cases compared to
641 in the previous year. This activity has increased just over 28% in the last decade and
remains an area of growth opportunity. In the last year, we worked with MLabs to revise our
billing policy to accommodate third party billing, a strategy intended to facilitate practice growth.
In addition, participating faculty continued to address challenges with turnaround time, showing
dramatic improvement in the last two quarters.

In the third and fourth quarters we successfully recruited Dr. Jeffrey Hodgin, a clinician
scientist finishing his training at Columbia University in New York. Jeff will join us as a Clinical
Lecturer in July 2008. He will develop his research program in the laboratory of Dr. Matthias
Kretzler while also supporting clinical and educational activities in our renal biopsy service.

Cytopathology
The cytopathology practice remains relatively stable, with a total of 54,839 cases in FY2008.

The decrease from previous years is driven entirely by a reduction in the number of Pap
smears, a national trend reflecting changes in recommendations for HPV-negative women. This
decline is offset by substantial growth in non-gynecological case volume and fine needle
aspirates. The impact of the change in case-mix was an actual increase in cytology-associated
RVUs.

26



Division Report — Anatomic Pathology

Table: Summary of Cytology Case Volumes
%
FYO06 FYO7 FY08 | change
Pap smears | 46,859 | 46,708 | 43,119 -1.7%
non-gyn 8,619 8,765 9,384 7.1%
FNA 1,946 2,281 2,336 2.4%
TOTAL 57,424 | 57,754 | 54,839 -5.0%

Aspirates performed and assessed by pathologists at the Comprehensive Cancer Center
decreased to 362, a 7.9% drop from last year. This decline was more than offset by a 33.3%
increase in cases assisted by pathologists, totalling 945 compared to 829 in FY2007. This
reflects a growing trend toward image-directed procedures now being done at an increasing
number of locations. These trends continue to be accommodated, in part, by shifting
responsibilities from fellows to cytotechnologists in an effort to maintain the integrity of the
training program. Challenges for the future include support for procedures that will migrate to
Domino’s Farms.

The end of FY2008 saw the departures of Drs. Robert Pu and Yijun Pang, who left academics
for community practice. The resulting staffing needs were met by appointing Dr. Xin Jing as
Assistant Professor and Dr. Mohammad Yousef, a graduate of our surgical pathology and
cytopathology fellowship programs, as Lecturer effective July 2008. In addition, we successfully
recruited Dr. Stewart Knoepp from Harvard University, Massachusetts General Hospital who
will join as an assistant professor on August 18, 2008. Recruitment for a permanent faculty
member continues for the position currently occupied by Dr. Yousef.

Autopsy Pathology

Dr. Jeffrey Jentzen arrived at the end of the third quarter to serve as our newly appointed
Director of Autopsy and Forensic Services and Deputy Medical Examiner for Washtenaw
County. His arrival coincided with a commitment from University Hospital (UH) to remodel the
morgue in order to improve employee safety and expand capacity to fully integrate our services
with the activities of the Washtenaw County Medical Examiner's (WCME) office and other
counties in southeast Michigan.

Our service showed a remarkable 19.3% annual increase in the number of autopsies
performed, reversing a 10-year trend. Growth was primarily in the UH practice and reflected a
rising autopsy rate. Turnaround times improved dramatically in the last quarter with 61% of
cases completed within 30 days and 89% within 60 days.

RESEARCH ACTIVITIES
The Anatomic Pathology faculty remains remarkably productive despite the demands of patient
care and our educational programs. Twenty-four faculty reported an average of 7.1 (median 7)
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peer-reviewed publications for a total of 178 papers either in print or in press, a nearly 12%
increase over the previous year. In addition, faculty reported the results of their work in abstract
form on 78 different occasions. Twenty-one faculty served as invited lecturers, speakers or
visiting professors on a whopping 121 occasions, for an overall average of 4.8 invited
presentations per participant. -This is a 30% increase over FY2007 and clearly identifies our
faculty as top-of-mind when people are looking for cutting-edge speakers in anatomic pathology.
In addition, fifteen different faculty reported being members of 31 editorial boards.

Despite national trends, research expenditures increased 1.7% to just under $3.1 million.
Seven different faculty participated as Principle or Co-Investigators in projects accounting for
$2.2 million in direct and $0.9 million in indirect costs. There was a slight (-14.5%) drop in
funded effort from 4.3 to 3.6 FTESs, but this represents a brief gap that will be mitigated in
FY2009 by renewed funding for affected investigators. The diverse list of projects reflects
critical support for multidisciplinary collaborative translational research. Support for the
Comprehensive Cancer Center includes tissue procurement and Dr. Giordano's role as Tissue
Core Director.

An additional $150,000 was made available from departmentally allocated division resources to
spark continued growth in peer-reviewed projects aligned with strategic priorities in translational
research. This program remains extremely successful by a variety of measures and now
reviews proposals on an ongoing basis. Itis administered by an AP Project Funding Committee
and chaired by Dr. Kathleen Cho. In just over two years, 24 different projects have been funded
to a total of $164,688, with individual grants ranging from $1,100 to $20,000. At the end of the
third quarter, an assessment showed that funded projects had yielded preliminary data for a
successful RO1 application, 6 abstract presentations including 4 at the annual meeting of the
USCAP, and 3 manuscripts either in print or in press with others in preparation. In the current
fiscal year, the committee plans to fund 1 or 2 projects with budgets as high as $30,000, and to
showcase successful projects with brief presentations at AP faculty meetings.

Finally, two faculty were recognized with endowed chairs. Dr. Kathleen Cho was appointed the
first Peter A. Ward Professor of Pathology and Dr. Celina Kleer was appointed the first Harold
A. Oberman Collegiate Professor of Pathology.

EDUCATIONAL ACTIVITIES

Education is an essential and vibrant component of our mission. Anatomic Pathology continues
to provide a robust experience for trainees, including standard rotations in autopsy, surgical and
cytopathology, as well as required and elective rotations in various subspecialties. Fellowships
in breast pathology (1), cytopathology (2), gastrointestinal pathology (1), dermatopathology (1),
genitourinary pathology (1), and surgical pathology (3) were filled by competitive candidates in
the 2007-2008 academic year with additional fellows added in dermatopathology and pulmonary
pathology for 2008-2009. Our recently inaugurated dermatopathology fellowship was
accredited for five years and received no citations from the Residency Review Committee who
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commended our program for “scholarly activity, diverse faculty, and volume and variety of
materials”! Residents and fellows actively participated in various research projects during the
course of the year, including 15 who served as authors or co-authors for 27 different abstracts
presented at the 2008 annual spring meeting of the USCAP.

Faculty in Anatomic Pathology continue to play significant roles in the medical school, including
primary responsibility for first and second year courses in pathology as lecturers, laboratory
instructors, advisers and mentors. Electives for senior-level students remain popular and are
supported by a number of faculty including Drs. Andrew Flint and David Lucas. Multiple faculty
also participate in teaching dental students.

Nearly all faculty in Anatomic Pathology participate in supporting an impressive array of
interdisciplinary conferences including Tumor Boards for adrenal (monthly), bone and soft tissue
(weekly), brain (weekly), breast (weekly), endocrine (monthly), gastrointestinal (weekly), genito-
urinary (weekly), gynecologic (monthly), liver (monthly), pediatric (semi-monthly), and lung
(weekly) tumors. Faculty also regularly participate in various other conferences including brain
cutting, dementia brain cases (quarterly), diagnostic dermatology, cutaneous T-cell lymphoma,
nephrology, nerve and muscle (weekly and monthly), multiple pediatric subspecialties (Gl,
hematology-oncology, lung, surgery) and adult non-neoplastic lung disease (semi-monthly).
Educational conferences targeting primarily pathology trainees in which faculty participate
include weekly slide (Monday) and didactic (Tuesday) teaching sessions, weekly autopsy gross
conferences (Tuesday and Friday), a semi-monthly cytology conference (every other Thursday),
and a monthly "extended" gross conference.

Multiple faculty participated in our first on-campus CME workshop entitled "New Frontiers in
Diagnostic Pathology” presented in collaboration with the A. James French Society in
September 2007. Dr. Thomas Colby, an internationally recognized authority in pulmonary
pathology and an alumnus of the University of Michigan Medical School, served as guest faculty
and the A. James French lecturer for this inaugural course. We attracted 80 attendees whose
evaluations reflected high praise for the world-class quality of this annual event. The second
course (New Frontiers in Pathology) is scheduled for September 18-20, 2008 and will include
several improvements intended to expand our national visibility. In addition, proceedings of next
year’'s meeting will be published in the Archives of Pathology and Laboratory Medicine.

Jeffrey L. Myers, M.D.
A. James French Professor of Pathology
Director of Anatomic Pathology
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Division of Clinical Pathology

Jeffrey S. Warren, M.D.
Aldred S. Warthin Endowed Professor of
PathologyDirector of Clinical Pathology

OVERVIEW

The University of Michigan Health System (UMHS) Clinical Pathology Laboratories encompass
Specimen Processing, oversight of System-wide point-of-care testing, phlebotomy service and
point-of-care testing at more than twenty satellite facilities, an around-the-clock Phlebotomy
Service and full service laboratories that include Hematology (which encompasses Special
Hematology, Automated Hematology, Flow Cytometry, and Coagulation), Chemical Pathology
(which encompasses Special Chemistry, Automated Chemistry, Immunology, Ligand Assays,
Toxicology-Therapeutic Drug Monitoring, and Endocrinology), Cytogenetics,
Microbiology/Virology, the Blood Bank/Transfusion Medicine Service (which encompasses the
Therapeutic Apheresis/Stem Cell Harvest Unit, and an Immunohematology Reference
Laboratory), Histocompatibility, and Molecular Diagnostics. Pathology Informatics, Specimen
Processing, and Pathology Administration continue to provide logistical and operations support
for the Pediatrics Molecular Diagnostics, Pediatrics Blood Gas, and Pediatrics Pulmonary
Laboratories. Under the aegis of the Blood Bank/Transfusion Medicine Service, a new FDA
good tissue practices — compliant hematopoietic progenitor cell processing facility was opened
in 2007-08. The Clinical Laboratories were again ably supported by the Division of Clinical
Informatics, directed by Dr. Ulysses Balis and managed by Ms. Kathy Davis.

The Laboratories continued to experience brisk growth in both clinical volume and scope of
activity. The year was marked by intensive focus on improvement of operations and
infrastructure. 5.09 M procedures were performed in FY08, a 5.5% increase over FYQ7
(4.82M). Gross Laboratory revenue was $402M, an increase of 7.4% over FY07 ($374M).
Expenses rose from $78.9M to $86.9M, a 10% increase. Blood product expenses increased to
$14.3M, 18% above $12.1M in FY07, while Pathology reference test (send-out) expenses
declined to $6.73M from $6.77, a reflection of successful in-sourcing. This was the first
decrease in send-out testing expense in more than a decade. The total number of employees
at the end of FY08 was 586, an increase of 10% over 532 at the end of FYO7. Among this 54
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FTE increase, 31 were in Phlebotomy, Satellite Support, and Specimen Precessing — a
reflection of expanded service and new programs.

Many specific achievements within laboratories and by individual faculty members are detailed
within individual laboratory reports and faculty annual reports, respectively. A major Laboratory-
wide achievement included the completion of a broad-based Lean initiative led by Dr. Steven
Mandell. The Lean initiative, which focused on inpatient laboratory turnaround times for high
volume chemistry and hematology tests, included those two laboratories in addition to
Specimen Processing and the Phlebotomy Service. A new system of small batch specimen
flow from inpatient units to the core labs via Specimen Processing, led to a nearly one-hour
improvement in turnaround times for high volume automated chemistry and hematology assays.
A large cadre of chief technologists, supervisors, and laboratory directors was introduced to
Lean principles. A Department of Pathology Lean team, trained by an outside consulting firm,
led the initiative. This important initiative, successful in its own right, set the stage for future
dissemination of Lean philosophy

Dr. Steven Mandell led the creation of inpatient and outpatient laboratory test formularies in
support of the new UMHS order entry system (UMHS CareLink). These formularies will serve
as the underpinning of a new Office of Clinical Affairs — sanctioned Laboratory Test Utilization
Committee. The Utilization Committee, which includes several key members of the Department
of Pathology and is structured in a manner analogous to the Pharmacy and Therapeutics
Committee, has been charged with defining and implementing strategies that will result in
medical evidence-based optimal usage of high cost laboratory tests.

The Phlebotomy Service again expanded its scope of service within the context of the Lean
initiative, through its role in the implementation of Bridge (inpatient bedside specimen and
patient barcoding), by adding greater capacity for central venous blood draws and timed
specimen draws, and by adding capacity to collect scheduled 6 AM blood draws. The latter
initiative has resulted in a marked improvement in the percentages of scheduled 6 A.M. blood
draws completed by 8, 9, and 10 AM. (Nearly 98% of scheduled 6 A.M. blood draws are now
completed before 10 AM.) This is a major feat give a volume of more than 300 6AM draws per
day!

John Perrin, formerly a medical technologist in Microbiology and a member of the above
referenced Lean team, was recruited to serve as departmental QA Coordinator. Mr. Perrin, with
the help of the chief technologists, supervisors, and laboratory directors, revamped the Clinical
Laboratories QA Program. QA data and quarterly analyses are now maintained on-line.
Numerous quality indicators have been added and a systematic, lab-by-lab QA program review
process was initiated.

Ms. Brenda Schroeder was recruited from UMHS Safety to serve as Associate Administrator
and departmental Safety Coordinator. Ms. Schroeder revised the on-line Safety manual,
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conducts systematic safety reviews of individual laboratories, and initiated a standing lab-by-lab
safety inspection monitoring plan. In addition to a large set of operations responsibilities, Ms.
Schroeder developed a heretofore nonexistent directory of inpatient and outpatient nurse
managers in order to improve unit specific operations and communications (eg.
mislabeled/unlabeled specimens). Ms. Schroeder and Beverly Smith have also begun to
revamp the Employee Recognition Program and Customer Service for UMHS providers.

In late FY08, the Microbiology/Virology Laboratory began receiving markedly increased
numbers of environmental and new patient specimens for detection of methicillin-resistant
Staphylococcus aureus, vancomycin-resistant enterococcus, and C.difficile toxin — in order to
support the UMHS plan to triage patients and manage hospital-acquired infections.

Holly Eliot, Pathology Administration, with support from John Perrin, Brenda Schroeder, David
Golden, Christine Shaneyfelt, and Tom Morrow, implemented a systematic collection and
display of Clinical Laboratory dashboard data that promise to enable further improvements in
laboratory operations and management.

The Clinical and Anatomic Pathology Laboratories successfully negotiated the biannual CAP —
mandated self-inspection in May, 2008. The Cytogenetics Laboratory was successfully
relocated to a spacious, state-of-the-art laboratory space at Traverwood. Pathology Informatics
was close to completion of contract negotiations for the new Laboratory Information System,
and the planning process for the new Pathology Laboratory building continued to more forward.

Drs. Lauren Smith (Assistant Professor, Hematopathology), Bryan Betz (Assistant Professor,
Molecular Diagnostics Laboratory), Sharon Betz (Assistant Professor, Cytogenetics and
Molecular Diagnostics Laboratories) joined the Department of Pathology in July, 2007. All three
of these individuals made many outstanding contributions to patient care, the Department, and
the UMHS in 2007-08. Tragically, Dr. Sharon Betz passed away in July 2008. She will be
sorely missed.

The UMHS Clinical Laboratories face many challenges and opportunities in 2008-09. Plans are
underway to extend Lean training and Lean philosophy-influenced operations improvements
into more laboratory areas. Medical directors, chief technologists, supervisors, and frontline
technologists will be engaged in a detailed planning process for the new Pathology building.
Considerations in this critical process will include Lean design principles, assessment of the role
and extent of automation, and an analysis of the “core laboratory” concept.

It is anticipated that M Labs will be refocused and reorganized. Major goals will be to better
align UMHS Clinical Laboratory directives, the “in-house” service agenda, and M Labs-driven
“product lines”. Major areas of focus in this regard will include hematopathology, related
molecular diagnostics, cytogenetics, and microbiology/urology. Beyond continued attention to
new assay development in both molecular diagnostics and cytogenetics (eg. FISH assays, array
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cytogenetics, PCR-based molecular assays) will be the development of a more aggressive
marketing strategy and sustainment of efforts to improve hematopathology service efficiency
(eg. templated reports, standard approach to consultation cases, and integrated result
reporting). Finally, it is anticipated the conversion/codevelopment of the new Laboratory
Information System will commence in 2008-09.

New faculty recruitments are underway in Blood Bank/Transfusion Medicine, Cytogenetics, and
Tissue Typing. Microbiology recruitment is planned for the near future. Dr. Kajal Sitwala has
joined the faculty in the Hematopathology Section and Dr. David Ferguson has broadened his
responsibilities within the Department to include service duty in the Molecular Diagnostics
Laboratory. Hematopathology staffing will continue to be evaluated in the context of service
efficiency, fellows, and new growth in consultations. The UMHS has embarked upon an
aggressive institution-wide cost control program. Concerted efforts to develop an integrated
Informatics — AP — CP management training program and to increase the academic profile of
the Division are underway.

The many accomplishments of the laboratory staff, administrative staff, support staff, laboratory
supervisors and chief technologists, and laboratory directors are a testimony to outstanding
dedication and professionalism. Following are reports from each of the sections represented in
the Division of Clinical Pathology.

CHEMICAL PATHOLOGY LABORATORY
Submitted by: Donald Giacherio, Ph.D.

The Chemistry Section, under the leadership of Donald Giacherio, Ph.D., experienced an
approximate 7.2 % increase in overall testing volume this year. The lab performed over 7.2
million individual tests. The major focus of the Chemistry Section this past year was on the
application of lean management principles to the distribution and automation areas of the lab,
and the continued movement of both manual and send-out tests to more automated platforms
within the lab. A lean team of technologists formed within the lab redesigned the distribution
area, and modified sample loading protocols for the chemistry automation track system. These
changes significantly reduced the amount of movement and walking required for technologists
in those areas. Daily monitoring and posting of STAT test turnaround time data was instituted
and continuous quality improvement efforts by all have resulted in a steady improvement in
TAT.

The lab continued its efforts to bring in-house testing that was previously sent out to reference
laboratories. A Bio-Rad Variant 1l automated HPLC system was acquired and
hemoglobinopathy evaluation testing is now performed in the lab. This has resulted in a
significant reduction in turn-around-time for the test. The lab also began performing thyroid
peroxidase antibody testing (a-TPO) on the Immulite 2000 analyzer. Efforts are underway to
encourage the use of this automated immunoassay to replace the older agglutination tests for
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anti-Thyroid antibodies. In validating this test, the lab completed a normal range study for a-TPO
as well as TSH and Free T4.

Much effort within the Chemistry Lab has been focused on automating manual testing. Rubella
IgG testing was shifted from the Virology Lab to the Centaur analyzers on the chemistry
automation line. PTH testing was moved to the Diasorin Liason analyzer to take advantage of
the reduced cross-reactivity in the new assay towards PTH fragments that can occur in renal
failure patients. The newly acquired UPLC-MS system was installed and the cyclosporine assay
was validated and moved to this platform. The new assay has allowed the lab to reduce TAT for
cyclosporine. The BioPlex 2200 multiplex immunoassay platform was installed in the
Immunology Lab and testing for extractable nuclear antigens and a screen for antinuclear
antibodies was moved from more manual assays to the new platform. Evaluations were
performed on four EBV serology tests on this new analyzer, and those tests will soon be moved
from ELISA assays in the virology lab to this automated multiplex immunoassay platform in
Immunology. A new Quantiferon Gold in tube TB assay was validated which greatly simplifies
sample handling and stability for this test.

Finally, the lab has continued its leadership role in Point of Care (POC) testing both within the
hospitals and at the off-site health care centers. The bedside blood glucose meter program
continues to grow within the hospital. Many new meters and docking stations that allow the
download of patient data to the laboratory information system have been installed. The lab
continues its active oversight of the 230 glucose meters at University Hospitals. The chemistry
lab conducted evaluations of two different analyzers for POC troponin testing for potential
application in the Emergency Department, and has conducted evaluations of new Hemoglobin
Alc analyzers for POC testing throughout the health care centers. Intraoperative testing for PTH
at both University Hospital and East Ann Arbor Surgery Center continues to be supported and
performed by Chemistry section personnel.

CYTOGENETICS LABORATORY
Submitted by: Diane Roulston, M.D.

Overview
This year showed a small decline in the overall number of samples sent to the Cytogenetics

Laboratory, with a total of 3,463 samples received, for 226 fewer than received last fiscal year (-
6.1%). Much administrative time was spent designing and preparing to move the laboratory off
campus to 2900 Huron Parkway.

Thomas Glover, Ph.D. (Professor, Department of Human Genetics) continued to provide
invaluable expertise and sign-out coverage of constitutional genetics cases. Our Assistant
Director, Sharon Betz, Ph.D. arrived in mid-July and successfully completed her board exam for
certification in Clinical Cytogenetics.
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In accordance with our plan to increase capacity, three technologists were successfully
recruited to begin working on the afternoon or weekend shifts. However, our senior technologist
for the blood and bone marrow section retired after 14 years here in this laboratory. One
position remains to be filled.

Clinical Services
The overall decrease in number of samples was due to fewer samples sent for cytogenetic

analysis (-241, -8.0%), as the total number of samples sent for FISH analysis increased (+27,
+4.0%). Fewer samples were sent both for constitutional studies (-199, -17.8%) and for
oncology studies (-42, -2.2%).

Most of the decline in constitutional studies is due to fewer peripheral blood samples received (-
145, -21%), due to the increased use of BAC and oligo-microarray assays. For prenatal
diagnosis, amniocentesis samples continued to decline due to the use of non-invasive first-
trimester screening methods (-40, -18%) and the resulting increase in chorionic villus samples
(+2, +2.0%) did not offset the decline. Skin biopsies and products of conception also decreased
in number (-16, -14%).

For neoplasias, the number of bone marrow samples plateaued relative to the last few years (-3,
+0.2%), and the number of solid tumors and lymphoma samples decreased (-39, -16%).

The overall number of FISH studies performed again increased over the previous year (+27,
+4.0%). As for last year, the gains were entirely from increases in oncology FISH, both single-
probe FISH (+102, +25%), primarily post-Gleevec BCR/ABL testing, as well as FISH panels for
pediatric ALL (+4, +40%). This offset the lack of subtelomeric FISH tests (-9, -100%) and
decline in single-probe FISH for genetic conditions (-66, -47%), due to the more comprehensive
microarray testing.

The physical facility and staff endured significant disruptions due to the commencement of
remodeling for the new occupants of second and third floors of the building on all sides of the
clinical laboratory. Problems with noise, heat, dirt, power failures and fire alarms caused
numerous difficulties with sterility of cultures, sample processing, and microscope analysis.
Also, a flood due to a burst pipe caused significant water damage.

Education
Five Pathology residents, five Genetic Counseling graduate students and one fellow each from

Pediatric Hematology/Oncology, Medical Genetics, Maternal-Fetal Medicine, and a medical
student, visited the laboratory for rotations. The resident and fellows gave brief talks for the
technologists, making a much-appreciated contribution to continuing education. Several
technologists attended local and regional meetings and the supervisor attended the national
Association for Genetic Technologists annual meeting.
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Research

The laboratory continued to maintain Approved Laboratory status for participation in clinical
studies for the Children’s Oncology Group and the Southwest Oncology Group; Dr. Roulston
performed central review with the Cytogenetics Committees for both groups.

Future Plans
The laboratory is scheduled to move to the new facility beginning June 26 and should complete

the process by July 1. The plan to increase capacity will continue with an expansion of the
Cytovision system to include all technologists performing analysis. Research and development
of new FISH procedures and collaboration with the Pediatric Molecular Genetics laboratory for
in-house microarray testing is planned.

HEMATOPATHOLOGY SECTION REPORT
Submitted by: Megan Lim, M.D., Ph.D.

Overview

Dr. Lauren Smith was recruited to the section in July 2007 as Assistant Professor. In response
to job postings for an additional clinical track hematopathologist, several well-qualified
candidates were interviewed. The position was not filled and thus a new posting is currently
being advertised with the plan that it will be filled in the next academic year.

The renovation of the hematopathology sign-out area was completed and occupied in April
2008. This has transformed the space in the hematology and flow cytometry laboratories into a
single larger, defined, sign-out space that will include a ten-headed microscope, multiple work
stations, and accommodations for rotating house officers and fellows.

The hematopathology laboratory continues to offer an extended menu of tests in hematology,
coagulation, and flow cytometry, with more than 1 million total test orders in FY 2008. Total test
volumes for the combined hematopathology laboratories (hematology/ coagulation/ flow
cytometry) exceeded 1,000,000 for the first 11 months of FY 2008. That puts us on pace for
more than 1,090,000 test panels ordered for the year, an increase of 2.9% over last year. Our
highest volume test, the complete blood count, was performed over 500,000 times in FY 2008,
an increase of 5.6% over last year.

The number of bone marrow aspirate and biopsy samples increased approximately 8% from
2313 to 2496. The number of consults increased from 621 to projected 692 (11% increase).
The number of TH cases remained stable at 781. The flow cytometry laboratory performed over
6,400 tests, including 2489 leukemia/ lymphoma analyses for the first 11 months of FY 2008, an
increase of over 7% from last year. The coagulation laboratory performed over 307,000 tests in
the first 11 months of FY 2008. The highest volume tests (prothrombin time, activated partial
thromboplastin time, and fibrinogen) had an aggregate volume of over 285,000 during this time,
an increase of 1.5% over last year.

The position of Hematopathology services coordinator was assumed by Denise Sulavik in
January 2008. This position has made dramatic effect on efficient running of all aspect of the
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section of Hematopathology. The job duties of the service coordinator has afforded the ability to
aid in streamlining the service work by coordinating work load, materials, follow up on cases,
and personnel, and is involved in the transition of instituting new policies. The coordinator is
involved in all aspects of resident rotations including orientation, communication, and

education. The service coordinator is also involved in special projects as listed above, as well
as QA/QC activities.

Hematopathology Education - House Officers

The current year has seen a reorganization of the resident contact on the hematopathology
service. We have physically integrated our in-house sign-out and flow sign-out improving the
learning capability for our residents. We have developed a combined service of flow and in-
house when only one resident is available for the in-house service to help streamline patient
care as well as to enhance the resident's learning experience. We have developed resident
manuals specific for each of the rotations and have made them available on the hematology
website for easy reference. We are providing more structured instruction regarding bone
marrow differentials and peripheral blood and body fluid evaluation. Residents will now be given
graded responsibility for most service work to enhance their hematopathology experience. All
resident manuals and handbooks will be web based and available to residents. We have
developed study sets for the residents to utilize and have made available some on-line study
materials as well as an online proficiency exam for residents. Extensive checklists and
guidelines are available for the residents to evaluate their need for additional study in certain
areas of hematopathology. We will continue over the next year to expand the study sets and
study materials available for the residency program. We will be developing and utilizing web
based technology primarily for interactive learning including, slide study materials and
interactive proficiency exams and quizzes.

Hematopathology Education — Fellows

We have reorganized conference responsibilities as well as instituting new conferences to
improve the educational experiences of our trainees. Trainees are now responsible for
presenting at the multidisciplinary conferences (Lymphoma, Myeloma, CTCL, Leukemia) in
order to better gain an idea of how the clinical hematologists utilize our information for patient
care. We are participating in a monthly HP/AP combined case conference to bridge any gaps
that may be present between Surgical pathology and Hematopathology. We have instituted
monthly hematology case presentations by the HOII residents on the in-house service directed
to hematology laboratory technologists. We are also participating in the AP operations
committee to learn how best Hematopathology and Anatomic Pathology can compliment each
other. We have been granted CME credit eligibility for HP educational conference.
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MICROBIOLOGY / VIROLOGY LABORATORIES
Submitted by: Duane Newton, Ph.D.

Clinical Activities

The Laboratory continued to experience increases in test volume with an overall 4% increase
compared to that of FY 2006-07, with a total testing volume of over 400,000 tests. While this
increase is being seen relatively equally across all areas of the laboratory, we are continuing to
see increases in molecular diagnostics, and are beginning to see substantial changes in
workload due to increased surveillance for MRSA, VRE, and C. difficile.

Molecular diagnostics continues to be a major growth area of the laboratory. Virtually every
molecular diagnostic test performed in the laboratory increased in volume, with the largest
increase being seen in Human papillomavirus testing (35% increase). Over the past 5 years this
volume has nearly tripled with our total testing volume last year approaching 10,000 tests. The
laboratory has also added new molecular tests that have allowed us to improve diagnostic
performance, decrease turnaround time, and reduce send-out costs: Enterovirus real-time
PCR, Bordetella pertussis real-time PCR, Epstein Barr virus viral load (real-time PCR). To
improve test performance, Herpes simplex virus detection was upgraded from a conventional
PCR with gel detection to real-time PCR, and Group B streptococcus detection in prenatal
screening samples was converted from culture to real-time PCR detection. Additional
instrumentation has also been acquired and validated for the performance of automated nucleic
acid extraction for many of our viral load assays, and we have also acquired and validated a
new FDA-approved system for automated sample extraction and real-time quantitation of HIV
viral load in plasma. Each of these equipment acquisitions has been negotiated with the vendor
without an overall increase in cost/test because of our steady increases in volume.

Additional significant contributors to the laboratory’s testing volume were the expansion of active
surveillance for MRSA and VRE to include 4 units (up from 2) beginning in June 2008, to be
increased to 8 units by September 2008. This program was established in conjunction with
Infection Control & Epidemiology in order to identify and isolate patients with these drug
resistance organisms so as to prevent their nosocomial spread. This information is also used to
guide emperic therapy for infections in these colonized patients, thereby reducing associated
morbidity and mortality. Our annual volume for these tests increased by ~35% this year to a
total of ~8000 tests, which we expect to double as the program is fully implemented.

The increases in workload have been successfully accommodated due to the continued
expansion of activities performed by the afternoon shift. Through the addition of personnel and
cross-training, we have increased the amount of culture and susceptibility work performed and
reported on this shift, which is allowing for prompt availability of results to the clinical staff. We
have also implemented GBS real-time PCR testing on this shift as a first step to introducing
molecular testing to the afternoon staff, with the expectation that the breadth of molecular
testing they perform will expand.
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In collaboration with Pharmacy, Infectious Diseases and Infection Control, we have generated
several unit- and hospital-specific antibiograms to more closely track trends in antimicrobial
resistance throughout the hospital and health system. These are being used to assess the
appropriateness of antibiotic usage and determine whether changes in therapeutic
recommendations or antibiotic formulary are required.

Research Activities

A.

mo o

n

ZZr A

O

w A 07T

Co-investigator (10% effort), Wallace H. Coulter Foundation Grant, Principal
Investigator: Alan Hunt, PhD, Project title: Rapid Identification and Susceptibility Testing
of Bacteria; 2008-2009.

Risk factors for infections with MRSA with reduced susceptibility to Vancomycin at
UMHS (Newton, DePestel, PIs).

Surveillance for carbepenemase producing Enterobacteriaceae at UMHS (Newton,
DePestel, PIs, collaborating with CDC).

Epidemiology of human metapneumovirus in Michigan (Newton, Lukacs, Monto, PIs).
Providing support (sterility testing) for several clinical trials including Human Applications
Lab, KeraCure, and Aastrom.

Risk factors for ESBL+ Enterobacteriaciae in hospitalized patients
(DePestel/Chenoweth, Pls, Newton co-investigator).

. Molecular methods for detection of fungal pathogens in culture negative specimens

(Rogers, Pl, Newton co-investigator; NIH grant submitted).

. Rapid low cost point-of-care device for the detection of Group B Streptococcus

(RapidBioSense, Mathew, PI, Newton co-investigator; NIH grant submitted).

Use of magnetic hanoparticles for the detection and susceptibility testing of bacteria
(McNaughton, PI, Newton co-investigator; NIH grant submitted).

Novel Strategies for Reduction of Health Care Associated Co-Infection with Methicillin-
Resistant and Vancomycin Resistant Staphylococcus aureus and Vancomycin Resistant
Enterococcus (Zervos, PIl, Newton co-investigator; NIH grant submitted).

Clostridium difficile in the Elderly (Malani, PIl, Newton co-investigator).

S. aureus bacteremia in the Elderly (Malani, PI, Newton co-investigator).

Trends in the bacteriology of chronic sinusitis (Tabor, Pl, Newton co-investigator).
Characterization of the Viral Pathogens and Subsequent Immune Response in Children
with Clinical Respiratory Tract Infections (Shanley, PI, Newton co-investigator).

Blood Culture Usage during Periods of Crowding in the UM Emergency Department
(Younger, PI, Newton co-investigator).

H. influenzae genes associated with COPD (Gilsdorf, PI, Newton co-investigator).
Evaluation of HandyLabs’ automated real-time PCR system for the detection of Group B
streptococcus in clinical specimens (Newton, PI).

Evaluation of Becton-Dickinson VIPER for the detection of CT/NG in clinical specimens
(Newton/LeBar, Pls).

Identification of viral pathogens in the evaluation of placental chronic villitis
(Lieberman/Newton, PIs).

Best use of antibiograms to optimize therapy for bacteremia and hospital-acquired
pneumonia (Depestel, PI, Newton co-investigator).

. We are collaborating with multiple hospitals around the country on an NIH project

evaluating emerging antibiotic resistance in Bacteroides fragilis.
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V. The Laboratory responded to numerous IRB-approved requests from clinical services for
specific laboratory data to fulfill research goals.

Teaching Activities

All laboratory personnel continued to provide instruction to Pathology House Officers and
Infectious Disease Fellows and residents on diagnostic procedures used in the
Microbiology/Virology Laboratories. We also provided several laboratory preceptorships for
medical students, pharmacy students, and Pharm.D. residents during the year. Infectious
Disease Laboratory rounds were held each weekday during which staff members and assigned
Pathology House Officers interacted with ID team members to answer questions, demonstrate
laboratory diagnostic procedures and discuss interesting findings. Numerous in-service
education programs were held during the course of the year with individual technologists and
Pathology House Officers giving presentations to staff members.

Professional Development

Both supervisors and most of our Sr. Technologists attended one or more regional or national
scientific meetings during the year. Several other staff members attended regional scientific
meetings of interest. These staff members were involved in presenting 3 posters at national
meetings. In addition, the Laboratory subscribed to two audioconference programs which
provided a total of 10 conferences during the year that were available to all staff members and
Pathology House Officers as part of our ongoing CME program. Monthly inservice programs
were provided by Pathology residents and faculty.

Goals for Fiscal Year 2008-2009

1. Continue process and efficiency improvements to accommodate an expected increase in
test volume.

2. Support departmental initiatives for implementation of LEAN process improvement
strategies.

3. Develop and submit to prospective vendors an RFP for new platforms for molecular
detection of Human papillomavirus.

4, Evaluate chromogenic media for detection of VRE in order to reduce turnaround time for
cultures.

5. Evaluate alternative testing strategies for detection of C. difficile toxin to increase
sensitivity and decrease turnaround time.

6. Evaluate automated instrumentation for detection of AFB to increase sensitivity and

decrease turnaround time.

7. Assess current and future laboratory space and architectural requirements.

8. Assist in the implementation of a new Laboratory Information System.

9. Review options for automated ldentification/Susceptibility testing instrument as contract
approaches expiration.

10. Review options for commercially purchased media as contract approaches expiration.
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MOLECULAR DIAGNOSTIC LABORATORY
Submitted by: Kojo Elenitoba-Johnson, M.D., Ph.D.

Overview

The laboratory had a 16% increase in volume during the year. Dr. John Thorson, MD, PhD,
was succeeded by Dr. Kojo Elenitoba-Johnson, MD, as Director of the Laboratory. The
laboratory also acquired a new technical director, Dr. Bryan Betz, PhD. Dr. Thomas Wilson was
retained as associate director.

Clinical Services

The laboratory currently employs one full-time supervisor, six full-time technologists, and two
part-time technologists. Four of the full-time and both part-time technologists are cross-trained
in all areas of the laboratory. One full-time technologist serves in a research/development
capacity for the development and validation of new clinical assays. The most recently hired
technologist is responsible for the development, validation, and test performance of the FISH
assays for HER2 in breast cancer and UroVysion for bladder cancer.

The laboratory saw an increase in annual volume to 10,423 tests during 2007. The growth in
volume was mostly accounted for by the Quantitative BCR/ABL assay. In addition, there were
significant increases in number of requests for BMT Engraftment analysis, Cystic Fibrosis
Carrier Screening, and both IGH and TRG Gene Rearrangement analyses.

During the past year, the average turn-around time for all assays improved to 3.5 days. This is
decreased from the previous year, although the annual volume has increased. This average
turn-around time is well within the published range of 2 — 7 business days.

The laboratory test menu has expanded significantly with the addition of several new assays:

* BCR/ABL1 Kinase Mutation Analysis (Sequencing)

* Human Erythrocyte Antigen Genotyping (Microarray analysis)

* |IGH/BCL2 Translocation Detection (Real-time PCR)

* JAK2 V617F Mutation Detection (Allele-specific PCR)

* KIT D816V Mutation Detection (Allele-specific PCR)

* NPM1 Mutation Detection (PCR w/ capillary electrophoresis detection)
*1(15;17) PML/RARA Translocation Detection (Real-time PCR)

The laboratory has also modified the current BMT Engraftment analysis to include sample
fractionation for CD3 and myeloid cell lineages, as was requested by the transplant physicians.
The laboratory also has four additional assays currently in development.

With the continued expansion of the test menu, additional sequencing and fragment analysis
capabilities are necessary. A request for two high-throughput capillary electrophoresis
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sequencing instruments was submitted and approved by the hospital. The laboratory also
acquired a NanoDrop system for more accurately quantifying DNA and RNA extractions.

Education

Monthly lab meetings are conducted during which a member of the staff or faculty will give a
presentation on a new or current test being performed in the laboratory. This helps to give staff
an introduction to new testing, and to give further information as to why certain testing is
performed.

The laboratory also conducts regular monthly Project Meetings, which include the director,
technical director, supervisor, R & D technologist and any fellows/residents associated with the
laboratory. These meetings aid in organizing on-going projects and keep all involved parties
informed of new projects and developments.

Molecular Genetic Pathology Fellowship

Dr. Larry Bischof was recruited and accepted the position to become the first Molecular Genetic
Pathology Fellow of the University of Michigan Department of Pathology Program (2009-2010
academic year).

Future Plans

An expected future direction for the laboratory is in the area of pharmacogenetics, such as
CYP2C9/VKORC1 genotyping for Warfarin sensitivity. Several platforms are available for this
testing and evaluation will include discussions with the ordering physicians as well as the
Pharmacy Department.

SPECIMEN PROCUREMENT
Submitted by Harry Neusius

Inpatient Phlebotomy

Cardiovascular Center Phlebotomy

Inpatient phlebotomy now performs phlebotomy services for a 24-bed step down unit on the 5"
floor of the CVC, including routine, timed and stat services. An additional 4.2 FTE’s were hired
to support this initiative.

Bridge Positive Patient Identification Project and CareLink Expansion

The Bridge Positive Patient Identification System underwent expanded implementation by the
Department of Pathology, in conjunction with the Carelink Orders Management project. The
system, a component of the Pathnet Laboratory Information System, allows the phlebotomy
staff to positively identify patients with a bar coded patient wristband, at the bedside, with
bedside generation of labels just prior to collection of specimens.

Heartland Home Health and Hospice
In December, 2007, Phlebotomy Services began providing M/W/F specimen collection service
to MLabs client Heartland Home Health and Hospice. We are average 500+ draws per month
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and clients are extremely pleased with the caliber of phlebotomy and customer service
provided.

Volumes
Inpatient Phlebotomy volumes have increased slightly over FY 2007, +2.2%.

Inpatient Phlebotomy Draws

FY | Total | # Change | % Change
2006 | 186864 7762 4.3
2007 | 195258 8394 4.5
2008 | 199577 4319 2.2

Expenses

This fiscal year, salary and wage expenses are slightly over budget, $142,314, or 8.5%. Allied
Health Technical (Phlebotomist) regular payroll was $56,000 under budget, but Allied Health
Technical (Phlebotomist) overtime payroll was $179,000 over budget. This resulted from the
number of new positions hired to expand line draw and timed draw services and the 4-6 month
training period needed to develop a new phlebotomist. The overtime hours were used to meet
service level expectations as these new employees developed their skills.

YTD
TOTALS Inpatient Phlebotomy
FY 2008 Budget Actual Variance | % Variance
Salary/Wages| $1,680,795 | $1,823,109 | $142,314 8.5
Expenses $380,300 $518,214 | $137,914 36.3
Total $2,061,095 | $2,341,323 | $280,228 13.6

A focused effort was made this fiscal year to control overtime usage. Overtime was tracked and
feedback provided to supervisors. Beginning in January, a declining trend in the use of
overtime is noted.

Allied Health Technical OT Dollars
FY 2008 Inpatient Phlebotomy
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Controllable expenses were also slightly over budget $137,914 or 36% over budget. Stocking of
28 phlebotomy carts with the daily supply of needed stock, along with the increased volume and
supplies associated with the MLabs Heartland Home Health and Hospice Center contributed to
these expenses.

Outpatient Phlebotomy

Outpatient Phlebotomy volumes ended slightly down from FY 2007. We continue to assess
patient satisfaction components of our outpatient service. A worthy rating described as
“excellent” and is indicative of staff focus on patient needs and concerns when they interact with
patients. Wait time, which can be a significant patient dissatisfier, has also been regularly
monitored. 99% of pediatric patient responders and 98+% of adult patient responders have
indicated their wait time to be acceptable for the FY 2008 assessment period. 100% of the
pediatric population and 94% of the adult population report their wait time to be within our
threshold goal of 5 to 30 minutes. Patient perception of phlebotomist skill also remains
relatively high. The upper 3.8 range, reflective of a “Very Good” to “Excellent” perception is an
excellent reflection of the technical expertise in the outpatient blood draw stations.

Volumes
OUTPATIENT PHLEBOTOMY VOLUMES
FY 2007 | FY 2008 | % Change
Cancer/Geriatric 65.003 | 56926 124
Center ! ! )
Taubman Drawing
Station, Floor #2 23,082 24,628 6.7
Cardiovascular 334 8.068 2315.6
Center* ' )
Taubman Drawing
Station, Floor #3 65,487 60,279 -8.0
TOTAL 153,906 | 149,901 -2.6
*Opened June 11, 2007
Expenses

Outpatient Phlebotomy expenses are slightly over budget by 4.4%, or $76,006. Salary and
wage expenses are 2.0% over budget, $26,213 for the year. This is admirable with the number
of FTE’s and number of medical leave/family leave and amount of PTO time used by staff.

YTD
TOTALS Outpatient Phlebotomy
FY 2008 Budget Actual Variance | % Variance
Salary/Wages| $1,297,619 | $1,323,832 | $26,213 2.0
Expenses $436,300 $486,093 | $49,793 11.4
Total $1,733,919 [ $1,809,925 | $76,006 4.4
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Allied Health Technical OT Dollars
FY 2008 Outpatient Phlebotomy
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CENTRAL DISTRIBUTION

Central Distribution has again been significantly impacted by several departmental and
institutional projects this fiscal year. These include:

Pathology LEAN Initiative

The LEAN initiative in the Department of Pathology, to eliminate waste and maximize process
efficiency continues to drive many components of Central Distribution activity. The physical
redesign of the work area is imminent and should allow LEAN processes to be further
implemented.

CARELINK Orders Entry System

The final phase of the UM Carelink electronic order entry system has been activated in
University Hospital, as of 4/28/2008. This has altered primary responsibilities in Central
Distribution from order entry to specimen oversight and management, along with communication
problem solving activities with caregivers.

External Result Entry Program

In response to clinician requests, the Department of Pathology is facilitating the entry of
laboratory test results into the Pathnet LIS and the clinical data repository, in order for clinician’s
to more effectively monitor patient therapies. Two FTE’s staffed in Central Distribution are
responsible for receiving laboratory results from external (non-University of Michigan) sources
and entering these results. Some tests are resulted into orderable Pathnet procedures that will
allow trending and sequential result reviews. Others are merely copies of received results,
scanned into the clinical data repository. Staff are entering approximately 1800 results/scans
per month.
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Send-Out Result Entry

Central Distribution staff have assumed responsibility for resulting send out test results that
require manual data entry due to test complexity or lack of a computerized interface for result
communication. A 0.5 FTE position is currently responsible for this activity.

Several key management positions in Central Distribution became vacant in FY 2008. The
supervisor position, vacant for several months, was filled in October 2007. Kristina Martin
comes to UMHHS after working as a medical technologist at Hurley Hospital in Flint, Michigan
and after completing her graduate degree at Michigan State University. Two afternoon shift
clinic coordinator positions were also vacant in FY 2008. Mary Deis, a Specimen Processor in
the department has assumed responsibilities on the afternoon shift, along with Frank Ashe.
Frank returns to us after a 9+ year absence after completing his baccalaureate degree and
working in the human resources industry for several years.

These 3 individuals are extremely capable and will provide outstanding leadership for the
department.

Expenses
YTD
TOTALS Central Distribution
FY 2008 Budget Actual |Variance| % Variance
Salary/Wages| $2,019,203 | $2,033,133 | $13,930 0.7
Expenses | $327,175 | $316,966 |-$10,209 -3.1
Total $2,346,378 | $2,350,099 | $3,721 0.2

Alied Health Technical OTDollars
FY 2008 Central Distrib ution
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Referral Laboratory Testing

Demand for referral testing by customers, including internal UMHS physicians, community
physicians, and client physicians of the MLabs Outreach Program continues to be a significant
obligation for the Department of Pathology and Central Distribution.

Volumes
Referral testing volumes have decreased 2.7% over fiscal year 2007. In-sourced testing and
decrease in expected outpatient volumes contributes to this decrease.

SEND OUT LABORATORY TEST VOLUMES
FY 2007 |FY 2008|% Change

Mayo Medical

Laboratories 62,126 | 63,996 3.0

Specialty
Laboratories

Miscellaneous | 16 739 | 15201 8.7
Laboratories

TOTAL 85,814 | 83,518 -2.7

6,949 4,231 -39.1

Referral Testing

100,000 $7,000,000
80,000 } - $6,000,000
2 - $5,000,000
S 60,000 | - $4,000,000 @
2 40000 | - $3,000,000 &
e | $2,000,000 "
20,000 - $1,000,000
0 - $0
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Fiscal Year
Expenses
REFERRAL TESTING
YTD TOTALS FY 2007 FY2008
FY 2008 Budget | Actual Budget | Actual
Expenses [$4,213,620.00$5,906,746.00[$6,313,616.00$6,396,477.00
Total 4,213,620.00 | 5,906,746.00|6,313,616.00 | 6,396,477.00
VARIANCE $1,693,126 $82,861
% VARIANCE 40.2 1.3
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Cost per test statistics reflect the complexity and volatility of the referral laboratory business.
Cost per test for all tests referred to outside labs show an increase from $69.00 per test to
$76.00 per test. This increase is primarily the result of increases charged by non-prime vendors
(“Other Labs”), which increased from $87 per test to $138 per test. Price controls for these
tests, are difficult to obtain and to maintain without contract pricing. Costs with primary vendor
referral labs (Mayo Medical Laboratories and Specialty Laboratory) remain relatively constant,
with a slight decrease from FY 2007 for Mayo Medical Laboratory ($65 to $63 per test) and a
slight increase for Specialty Laboratory ($57 to $58 per test). These changes could be
accounted for as a result of revised contract pricing that was put into place for Mayo Medical
Laboratory this fiscal year.

Cost Per Test
FY 2006 FY 2007 FY 2008
Cost per Cost per Cost per
Charges Volume Test Charges Volume Test Charges Volume Test
All Laboratories | $5,151,740 67,587 $76 $5,906,746 85,814 $69 $6,396,477 84,219 $76
Mayo $2,947,736 50,590 $58 $4,055,016 62,126 $65 $4,041,162 63,996 $63
Specialty $372,535 7,090 $53 $398,685 6,949 $57 $247,323 4,231 $58
Other Labs $1,831,469 9,907 $185 $1,453,045 16,739 $87 $2,107,992 15,291 $138

Emergency Department Laboratory

Central Distribution continues to staff the Department of Pathology’s Emergency Department
Laboratory. Staff are responsible for performing order entry on specimens submitted for testing
by the main laboratories, which are then forwarded to Central Distribution for delivery to the
laboratories. Staff also perform on-site point of care (waived) testing, including blood gases,
urine macroscopic analysis, pregnancy testing, and testing for Group A streptococcus.
Additional responsibilities include monitoring the blood bank storage refrigerator for appropriate
units of blood and dispensing of blood units to ED staff when requested. Appropriate necessary
documentation records are maintained.

Volumes
Volumes for FY 2008 remain constant with FY 2007. FY 2007 saw 168,789 tests performed in
the ED Laboratory, compared to 171,344 in FY 2008.

Jeffrey S. Warren, M.D.
Aldred S. Warthin Endowed Professor of Pathology
Director of Clinical Pathology
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Division of Pathology Education

Joseph C. Fantone lll, M.D.

Godfrey D. Stobbe Professor of Pathology Education
Director of Pathology Education

Associate Dean for Medical Education

OVERVIEW

The Department of Pathology offers a diverse and expanding array of outstanding educational
programs. Foremost among these are programs focused on medical student, resident, graduate
student and clinical and research fellow training. Expanded programs in cancer biology,
inflammation and immunopathology, translational research, informatics, proteomics and
biomarker discovery provide additional opportunities for training within the department.

Pathology faculty are also actively involved in teaching other learners within the University of
Michigan including the Medical School, Dental School, School of Public Health, College of
Literature, Science and the Arts, and the Rackham School of Graduate Studies. This involves
formal lecture and laboratory exercises, senior clinical clerkships, and research training for
undergraduate, graduate, medical students, and postdoctoral fellows. Departmental teaching
activities also extend to house officers and the staff of many clinical departments in the form of
regularly scheduled clinical teaching conferences.

Departmental teaching also extends to practitioners in the region and nation through continuing
medical education (CME) programs, workshops and seminars offered through The University of
Michigan, and professional organizations including the United States and Canada Association of
Pathologists (USCAP), and American Society of Clinical Pathologists (ASCP).

Medical Student

Pathology faculty provide outstanding leadership (e.g. course directors, sequence coordinators,
Associate Dean for Medical Education) and excellent teaching in the first two years of the
medical student curriculum. Faculty continue to be recognized as recipients of student teaching
awards including recognition as one of two class marshals at graduation. Efforts to increase
student active learning experiences in a web-based teaching format continue with the
implementation of the "Virtual Microscope" and interactive laboratory exercises. Student
interest in fourth year clerkships in Pathology as well as research and specialty experiences
continues to increase with more than one-third of the medical school class rotating through the
department. These experiences are individualized based on student career interests and
continue to be highly evaluated by students and meet important curriculum educational goals.
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Graduate Student

The Department's doctoral graduate program continues to expand and thrive (18 students) with
a focus on providing excellent training in preparation for careers as scientific investigators.
Seven new students joined the program this past year and two students graduated from the
program; one is continuing post-doctoral training at the University of Michigan and the other is
enrolled in the University of Pennsylvania School of Veterinary Medicine. The quality of the
faculty and training offered is reflected by the continued interest of MSTP students. A training
grant within the Department continues to serve as an important source of support for graduate
students and post-doctoral fellows. The Department of Pathology is an active participant with
other basic science departments in the Program in Biomedical Science (PIBS). This program
includes a joint effort of biomedical graduate programs to recruit the very best students to the
University of Michigan and allow them to delay selection of specific departments until they have
completed their first year of study. Several faculty serve on both the curriculum and admissions
committees for the program. The annual Pathology Research Symposium was very well
attended by students and faculty both within and outside the department.

Resident and Clinical Fellow

There has been significant expansion of our graduate medical education programs in the
department during the past several years. The Department offers both individual and combined
residency training in Anatomic and Clinical Pathology as well as ACGME approved fellowships
in cytopathology, hematopathology, dermatopathology, blood bank/transfusion medicine, and
molecular genetic pathology. Additional fellowship opportunities include training in the specialty
areas of surgical pathology, breast pathology, pulmonary pathology, urologic pathology, Gl
pathology and informatics. Nine new residents joined our department and approximately 40
residents and fellows receive training annually. Residents and fellows continue to be very
academically active, with multiple presentations at national meetings and first author
publications. Several residents provide strong support to the medical student educational
programs through their involvement as laboratory instructors, mentors and tutors to

students. Eighteen house officers and fellows completed training this past year. Graduates
found desirable fellowships (10), faculty positions (3) at academic health centers and
employment in private practice (5).

University and CME

Department faculty continue to offer high quality laboratory research opportunities to both
undergraduate and medical students, a dental student pathology course with lab, CME
programs, and individual teaching in the other schools of the University including Public Health.
The Pathology Informatics and Blood Bank CME courses continue to be recognized as foremost
programs in the country. Faculty continue to develop internet-based educational modules that
can be linked to established and future CME programs. The fall New Frontiers in Diagnostic
Pathology meeting continues to be a focal point for CME, especially for graduates of our
resident training programs, pathologists within the midwest and nationally.

Joseph C. Fantone lll, M.D.

Godfrey D. Stobbe Professor of Pathology Education,
Director, Pathology Education

Associate Dean For Medical Education
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Division of Pathology Informatics
Ulysses G. J. Balis, M.D.

Associate Professor of Pathology

Director of Pathology Informatics

OVERVIEW

The University of Michigan, Department of Pathology is unusual as compared to the great
majority of its peer academic institutions in that it has retained a significant internal contingent of
information technology expertise and autonomy, in the form of the Informatics Division. Indeed,
over the preceding decade, the trend for most academic medical center pathology departments
that housed some contingent of internal I.T. support has been to witness central information
technology departments subsuming the full breadth of expertise previously under oversight of
pathology, typically creating monolithic and centrally-managed data centers. This trend has had
the net effect of shifting responsibility and oversight for the sum total of unique pathology-centric
applications and instrument interfaces/hardware platforms to a greatly diminished or even
generic level of support, with ensuing unmet need for specialized support for such systems. In
some instances, such transitions have manifest with disastrous consequences with respect to
pathology departments’ continued ability to locally develop and self-manage necessary
incremental I.T. functionality and additionally, meet the ever-changing operational challenges
implicit with laboratory medicine evolution.

While this philosophy of consolidation has been episodically considered at the University of
Michigan Health System, the current fortunate reality is that the persistence of a distinct
Pathology Informatics Unit affords several significant advantages which are not easily
reproduced via the alternate monolithic strategies. Specifically, these advantages are
persistence of domain expertise for unique application support, retained ability to carry out
meaningful software development in tandem with application stewardship, multiple opportunities
for Pathology Informatics research, and finally, a broad range of academically and
educationally-meritorious teaching opportunities in support of a focused Pathology Informatics
Fellowship.

Over the preceding year, the Pathology Informatics division has continued its focus on its short
list of high-importance goals, all within the unifying theme of building sustainable infrastructure
elements which contribute towards increased efficiency, increased patient safety, increased
professional job satisfaction throughout the department, augmented research discovery tools,
improved dissemination of timely departmental information via the web, national and
international visibility through collaborative activities, and continued development of the recently
launched Pathology Informatics Fellowship.
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CLINICAL ACTIVITIES

A major ongoing thrust of the informatics division has been and continues to be the provisioning
for excellence in clinical operational services. This last year was no exception and has
witnessed a continued trend of steady advances in infrastructure development and new
application deployments and/or enhancements. While the greater than 120 applications
encompassed in this process are too numerous to list individually in this report, the most
important areas of effort are summarized below, as a representative sampling.

Lab Information Systems Selection Process

The 2007/2008 academic year was noteworthy for the completion of a detailed and lengthy
vender selection process, culminating with the contract completion with Soft Computer
Corporation. The intent of the major project milestones was the deploying of a new lab
information system within a 28-30 month application development timeline, leading to a go-live
implementation of approximately March-April 2011. The negotiation process was carried out
with a high degree of transparency, working with the various laboratory divisions, in order to
identify a thorough and accurate list of application requirements which ultimately would
contribute to the functional requirements section of the final contract. Ultimately, such content
was incorporated into the contract as a legally binding set of requirements, in the form of an
appendix. Adjudication of the draft contract, leading to its final accepted form, was carried out
with active participation from UMHS legal council, thus affording the incorporation of the most
current institutional knowledge concerning complex contract law.

The final rendered contract was noteworthy in several aspects, thus conferring to the
department significant risk mitigation for the overall project. The most important feature of this
contract was its fixed pricing structure, which stipulated that all specified work would be
completed, per the technical functional requirements, without possibility for escalation of fees.
This included both those requirements stipulated in the gap analysis section as well as the
incremental functional capabilities originally stipulated in the request for proposal, which was
distributed in 2005. Securing the fixed-contract structure was a major milestone for the
division’s negotiating efforts, as no potential SCC client to date has previously secured such a
format. It is of particular value for the division’s upcoming implementation efforts, in that it will
allow for our analysts to focus upon the necessary functional requirements without worrying
about financial encumbrances (which would be typically experienced with the far more typical
“time and materials” style implementation contracts).

Participation in the UMHS-wide activation of UM-Carelink for Institutional Support of
Electronic Orders Entry.

With the relatively complete operational body of knowledge afforded to the division by the prior
year’'s deployment of Computerized Physician Electronic Order Entry (CPOE) for Mott
Children’s Hospital, the Informatics Division was well-situated to respond appropriately to the
challenges represented by the larger UMHS-wide deployment of the Eclipsys Carelink
application, which was easily an order of magnitude greater in both size and complexity. In the
time leading to the April 28 activation of this platform, Pathology Informatics carried out a series
of rigorous and institutionally-orchestrated integrated tests of the interfaces between the clinical
areas and the downstream lab systems, in order to validate the integrity of the overall CPOE
chain of custody for information delivery. Validation efforts proceeded without difficulty and on
the occasion of activation, there were no significant operational issues related to intact delivery
of electronic orders. Since that time, Pathology Informatics has diligently worked in tandem with
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the Carelink task force members to identify solutions for the remaining operational difficulties
seen with the application. Thus far, these have invariably been related to complexities in clinical
workflow and not technical mis-configurations.

Pathology Informatics Machine Room Reconfiguration

The Machine Room Reconfiguration Project’s recent completion in May represents a significant
milestone for the division, in that our having a fully stable and thoroughly modern platform
allows for redirection of effort towards creative activities. With significantly diminished
operational burdens facilitated by an infrastructure layer that monitors environmental, power
guality and computational integrity conditions of the vast majority of our over 200 servers, many
tasks that previously required manual oversight are now assigned to the room’s intrinsic
automation layer. Human intervention is now only required when substantive exception
conditions are encountered. This has allowed the division to elevate the quality of service
effectively rendered for most of our applications, with additional plans underway to modernize
the remaining 5% of legacy servers that remain unmonitored by the completion of FY 2010.

The division’s ability to modernize the room came as a companion project to the Good Tissue
Practices project, which reduced the room’s effective size by 15%. With this diminution in size,
it was necessary to increase the efficiency of the remaining space. This equated to upgrades in
1) power, 2) data distribution, 3) rack-level heat management and 4) intrinsic systems level
redundancy. To address power needs, the Division successfully lobbied the hospital to
provision for an in-room Tier-4 Uninterruptable Power Supply (UPS), which would be capable of
providing 80 KVA of bridged backup power for 15 minutes — an interval long enough to allow all
systems to gracefully shut down in the setting of a prolonged power outage or long enough to
power the room until the hospital’'s own diesel generators would be expected to come on line.
Data distribution capabilities were augmented by the adoption of dual in-rack level switching,
such total server cluster connectivity can survive to total loss of any single switch, with affected
systems seamlessly failing over to the redundant mirror. Rack level heat management was
improved over the data center’s prior cold isle/hot isle topology, by the incorporation of active
return ducting to the overhead plenum. With this solution in place, made possible by active
convection rear data rack doors, resultant nominal room temperatures dropped by several
degrees C. The overall adoption of intrinsic systems level redundancy was made possible via
the incorporation of American Power Conversion power distribution and power inverter modules,
which operating as fully redundant subsystems. Since these support layers have been brought
into the data center, down time has been confined to only those intervals that have been
scheduled.

Informatics Division Reorganization

Following a detailed analysis of operational efficiencies experienced for each of the division’s
sections, there was compelling evidence that the desktop support unit, which was managed
from the special projects section of the division, was encountering a significant number of
communication difficulties with respect to coordination of changes in best-practices, as
communicated to our division from the department at large. Operationally, this equated to an
increased number of circumstances where the initial resolution effort would be either inadequate
or completely incorrect, requiring additional troubleshooting and rework. In realigning the
desktop support staff under Stephen Marshall, Team Lead for Operations, this problem was
effectively eliminated to a great extent, as most, if not all, subsequent ameliorative desktop
issues were able to be solved using current institutional best practices, usually with resolution
on the first attempt. Also, through the year, the desktop support section continued and furthered
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enhanced its repertoire of support for both non-core PC’s as wells as Mac computers,
recognizing the increasing plurality of such devices in use by our department’s research faculty.

Mayo upgrade

For over a decade, the Informatics Division has enjoyed the utility of a custom developed
electronic orders/results bidirectional interface with our primary reference laboratory, Mayo
Laboratories. This interface has been a key enabler for simplified and error-free reference lab
ordering and resulting in support of both our UMHS patient populations as well as M-Labs
clients. In Q3 of 2007, our division was notified by Mayo Informatics of a pending planned
obsolescence of the extant, telephony-based solution, and the concurrent need to migrate such
connectivity from a specialized custom interface to standard TCP/IP-based HL7 2.x interface.
This conversion was initiated in Q4 of 2007 and was subsequently completed within the ensuing
guarter, including full unit-based and integrative validation, prior to its deployment in Q2 2008.
This was a high-priority effort for the division, as external and internal mandates applied to the
project. Externally, Mayo presented us with a hard deadline after which, no legacy telephony
support could be guaranteed and internally, MCIT has compelled us to build any possible new
interfaces with the new Websphere Business Integration (WBI- see DataGate to WBI
Conversion section) connectivity layer and not the established legacy DataGate application
layer, representing a significant element of discovery for the execution of this project. Despite
these challenges, the project was completed on time with no untoward exception reports
encountered, following conversion to full time use of the new interface.

Back-up Solution Reworked and Centralized

Completing an initiative that was initiated two years ago, the division carried out final tasks
associated with a two-year plan to instill best practices within the division with respect to
enterprise data backup and off-site rotation/stewardship of such data. Prior to this effort, a
number of virtual disaster drills identified several significant single points of failure, with these
representing unacceptable risk. To mitigate such risk, the division carried out a two tied effort:
1) to train key individual with current best practices for our back solution and 2) ensure that our
backup software abstraction layer was updated to the current (and most stable) version. With
the completion of these major infrastructure projects in Q2 of 2008, an audit of our evolved
internal practices has demonstrated excellent fault tolerance and data restoration capability, in
the event that such should ever be needed.

Virtualization of >100 Servers in Machine Room

The prior academic year represents the second consecutive year in which significant effort was
placed in the conversion of legacy application running on legacy (and non-server-grade)
platforms to rigidly controlled and standardized Virtual Machine Instances. As background,
within the Virtual Machine construct (known as VMWare) upwards of 24 virtual processes on as
many virtual servers can be housed on a single physical abstraction layer, making it possible to
consolidate physical datacenter hardware requirements by as much as 24:1, while at the same
time affording exponentially greater reliability and simplified ease of data restoration, should
such effort be required. In support of the Division’s strategic shift to use of VMWare-based
stewardship for many of its applications, several key staff were enrolled in vendor sponsored
advance application training, where best-practices and advanced operational approaches were
discussed. Subsequent to the training, a local examination of our local practices was carried
out, with changing of our practices at both strategic and tactical levels, in support of simplified
maintenance and increased reliability. So far in 2008, Collective VMWare availability has been
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better than 99.998% and we anticipate significantly increased metrics for the subsequent
academic year.

Support for Departmental Laboratory Moves

The prior academic year witnessed significant need for Informatics support associated with site
set-up and moves (primarily Traverwood | and Il) for major departmental laboratories (both
clinical and research). The division played a central role with respect to all phases of such
moves, including: the exploration and ultimate implementation of a 1.25 Gb microwave link
between North Campus and the roof of the Traverwood facility, horizontal boring between the
adjacent Traverwood complexes, completion of Demarc requirements for the reconfigured data
rooms in the remodeled space and provisioning for adequate connectivity and infrastructure
support in the newly rendered data rooms in each respective new building. Following the
completion of infrastructure installation, the division similarly played an active role in the
seamless crossover of IT operations for the clinical and research labs that moved to these
offsite locations (MCTP, Cytogenetics, etc.) as well as continued support for labs already
occupying space in this area (HLA).

ISBT label bar code support for Blood Bank

In anticipation of relatively significant regulatory shifts in blood bank operations policy, requiring
use of ISBT-compliant barcode-labeled blood products, the informatics division carried out final
implementation and validation steps of a functional ISBT module, as provided by Cerner
Corporation. With the completion of these efforts, the Blood Bank stands ready to convert over
to ISBT operations, ahead of the stipulated conversion deadline.

Implementation of New Instrumentation in Labs

As with most years in the natural evolution of the clinical laboratory, there is the ongoing need
for integration on new instrumentation from an information technology perspective, with the
specific focus typically being interface development. The preceding academic year was no
exception, with the division being able to successfully integrate a number of critical individual
instruments, as well as several aggregation servers utilized in support of point of care/blood gas
instrumentation. A representative listing of such devices includes:

Benetec Automated Blood Culture instrument interface upgrade

APACHE interface

Radiometer Blood Gas data aggregation node interface

Rals Glucometer device roll-outs with on-site hardware and network connectivity
support for a plurality of clinically-placed instrument docking stations

Ongoing Support of Anatomic and Clinical Pathology Divisional Operations

Recognizing that an increasing need (and longstanding operational deficit) for our department
at large has been use-case tailored operational and management reports, the division continued
its ongoing effort to support the most critical needs of the AP and CP divisions, making effective
use of bridging software infrastructure layers, thus conferring additional utility to our aging
legacy LIS backbone. Given that the new LIS deployment in anticipated to be 30 months
distant, there continues to be ample justification to carry out such effort on legacy infrastructure,
as ROI can be considered to be high. Additionally, the concurrent patient safety and financial
savings represented by such efforts provides a compelling reason to pursue such development.
Overall, the time savings represented by the implementation of the following tools represents
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more than three FTE’s and it is anticipated that the remaining tools under development will
constitute a further savings of no less than five additional FTE’'s. Representative projects
carried out in support of AP and CP operations over the preceding year included the following:

e Real-time (on demand) Turn Around Time (TAT) reports utilizing a lab workcenter-
centric data extraction model

Real-time, Web-based Workcenter Activity Report (WAR)

Real-time tools to monitor Carelink results exception queues, for the detection of delays
in clinical results delivery

Implementation of AP routing codes at AP order entry

Implementation of AP label applications

AP inbound orders (in progress)

BB outbound status messages (in progress)

Bridge Cart activation for UH and associated hardware replacements
Implementation of Path-PI calendar for sick and vacation tracking

Development of AP Oracle database and related applications

Over the following several quarters, the division will continue its development of an ambitious
real-time Dashboard Data Viewer (DDV), in support of department-wide operational support.
This tool will make extensive use of federated database architectures, with over 16 concurrent
data feeds into one tightly-integrated aggregation and viewing node. Such efforts have already
proven effective at peer-equivalent institutions such as MD Anderson Cancer Center and
consequently, adoption of selective components of their model carries with them a high
likelihood of success.

HLA Database Normalization and Update

The Informatics Division continues its effort to normalize the HLA data, and concurrently, afford
it the requisite contingent of data granularity elements, management reports and workflow
models that will make it capable of providing the patient safety and operational efficiencies that
have been identified as desirable attributes. To carry out this ambitious task, the division
retained two outside Oracle database consultants, to serve as a resource to our resident Oracle
domain specialist. At present, our consultants have completed the majority of the existing
archival data normalization and have similarly finished a significant contingent of the necessary
management reports. What remains is the need for completion of a number of workflow-specific
modules which are intended to support optimal management of data collected from specialized
bench-level assays.

Datagate to WBI Conversion

With the advent of the Datagate product firmly entering into end-of-life as the department’s
integration channel solution, there was mounting pressure to migrate our more than 60 HL7
interfaces to the newer IBM Websphere Business Integration (WBI) solution. A implementation
team was assembled and in the course of doing so, there was a consensus opinion formed that
the division required additional HL7 expertise in the form of a backup analyst. A search was
initiated and shortly thereafter, the position was filled by an experienced HL7 programmer, with
significant LIS architectural knowledge (Mr. John Hamilton). In the eight months following his
arrival, he and our lead HL7 analyst (Mr. Bill Hubbard) have made significant strides, working
with MCIT staff, in converting a number of the most complex interfaces to the new WBI platform.
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At present, the division anticipates that the remaining ~40 interfaces will be fully ported by Q4
2009, which is within the timeline initially quoted to MCIT.

In support of effective application troubleshooting, a sophisticated real time monitor for the WBI
application was coded and placed into production, where it serves as a sentinel for exception
conditions to the over-twenty bidirectional interfaces now dependent on the new platform.

Web Development

The 2007-2008 academic year was an extraordinarily busy year for the Web Operations and
Development Team, with a number of sizable applications being placed into production. While
not every deployment was without untoward issue at commencement, the team did benefit from
these experiences by refining both testing and deployment approaches, with the goal being
zero-defect roll outs for future attempts. Representative projects completed or nearly-completed
during the 2007-2008 year included the following:

Policies & Procedures Server (revision)

Form Server

Charity Art Auction Server

AP Slide Tracker

Database-Driven Calendar System

Administrative Assistant Portal

New Frontiers Registration Page (Credit Card Processing)
Placenta Requisition/Registry Project (nearing completion)
Pathology HR Database/System

Sentinel Slide Request Form

Slide Library Request Form

PA Evaluation Form

AP LEAN Library Request Form

Annual Report Tool (revision)

Microsoft Stripping Regular Expression

Kunkel Lab Inventory System (in process)

Hess Lab Plasmid Inventory System

Global Pathology User Management System (in process)
Breast Image Search Server

WYSIWYG Driven Pathology Site

Pathology Directory (revision)

M Labs Support

With the continued expansion of number of operational Atlas LabWorks sites, the Informatics
Division has had an active schedule of configuring, testing and deploying new M-Labs clients.
Notable entries to the operational list include Select Specialty, which operates as a step-down
intensive care unit, with relatively high-acuity ordering needs. Also added was the Student
Health Service of The University of Michigan. In the upcoming academic year, a number of
additional high-traffic interfaces are expected to go into production.
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Capital Equipment Requests

The Informatics Division was successful in obtaining approval for both of the capital equipment
requests that it made during the fiscal year. The first request was for a replacement Storage
Area Network server (SANs) as the division’s current device has been at end-of-life for over
three years. The second request was for a portfolio of positive identification printing and
scanning technologies intended for anatomic pathology workflow, whereby all assets created in
the AP areas can benefit from real-time (FedEx model) tracking and error correcting 2-
dimensional barcode technology. The intended assets in question include the following:

Requisitions

Specimen containers

EM Blocks

Blocks

Slides

Any additional material requiring labeling and positive identification

LIAISON ACTIVITIES

In the course of carrying out its own development activities, the Informatics Division participates
in a number of liaison activities. Besides affording the division advanced notice of key events
and anticipated IT trends in the institution at large, such interaction builds good will for the
division and allows our division’s talented core of domain experts to positively impact external
initiatives. Current Hospital initiatives which receive significant Informatics input include:

Careweb Clinical Advisory Committee

Ambulatory Care Information System Steering Committee

Carelink Implementation Committee

Carelink Orders Management Working Group (Group (Pathology Informatics serving as

co-lead)

Outside Laboratory Results Working Group (Pathology Informatics serving as lead)

¢ Internal Medicine Electronic Order Entry Pilot Projects (at the level of the Vice Chair)

e Main Campus Cyber Infrastructure Task force to identify sustainable I.T. growth
architectures the institution’s academic centers at large

o Liaison and operational support for the Pediatrics Genetics Laboratory, including
comprehensive support of new test development and professional billing solutions

e Liaison activity and co-development work with the hospital’s billing code enhancements

e Founding member of All Payers Data Repository (APDR) (a Blue Cross/Blue Shield

funded initiative to instantiate a state-wide database of payer data, with associated

clinical data to be utilized in support of analysis of clinical outcomes and financial

efficiency of participating practices) Pathology Informatics will federate clinical

laboratory data to the APDR repository

RESEARCH ACTIVITIES
The Informatics Division is involved with ongoing Informatics activities in a number of areas
within the health system including the following:

e Computational Center for Medicine and Biology (CCMB): Working with Gil Omenn and
Brian Athey, the Informatics Division is exploring avenues to increase the overall level of
collaborative academic Medical Informatics activity within the greater health system
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e Health Informatics Research Organization (HIRO) : Pathology Informatics Participation
with this group allows input to visiting Informatics lecturer selection

e CTSA
e NCI

EDUCATIONAL ACTIVITIES

Over the preceding year, the Informatics Division has been active at the local, national and
international levels for both organizing and participating in Pathology Informatics meetings.
These included:

e Health Informatics Research Organization (HIRO)
e Lab Infotech Summit (Las Vegas)
o APIII (Pittsburgh)

Additionally, the 2007-2008 academic year held witness to the First World Congress on
Pathology Informatics, which was jointly hosted by the Association for Pathology Informatics
and the Health Informatics Society of Australia. Structured as a companion meeting to MedInfo
2007 in Brisbane, the Congress provided a unique venue for pathology informaticists
representing 29 nations to exchange ideas and further extend the overall field. A follow up
Second World Congress on Pathology Informatics is in the planning with US as the host site in
2010. Itis anticipated that Michigan’s Pathology Informatics division will play a major role in this
upcoming event, working closely with API, APIIl and Lab Infotech Summit organizers.

Informatics Fellowship

ACGME preparations for an Informatics Fellowship were completed in the 2007-2008 academic
year, allowing the division to recruit a very capable and enthusiastic candidate, Dr. Jerome
Cheng, who will be tasked with a diverse array of clinical and research-oriented Pathology
Informatics projects over the course of his year with our division.

Ulysses G. J. Balis, M.D.
Associate Professor of Pathology
Director of Pathology Informatics
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Division of Sponsored Programs

Jay L. Hess, M.D., Ph.D.
Carl V. Weller Professor and Chair
Co-Director of Sponsored Programs

Steven L. Kunkel, Ph.D.
Endowed Professor of Pathology Research
Co-Director of Sponsored Programs

Despite continuing budgetary challenges at the NIH, the Department had another outstanding
year with its research programs. We are extremely pleased with the impact of our research and
the quality of journals in which the Department’s work is appearing on a regular basis including
Science, Nature and Cell among many others. One of the many highlights of the year was the
selection of Dr. Gabriel Nufiez to deliver the 2008 Distinguished Faculty Lectureship Award in
Biomedical Sciences.

Our investigators are submitting nearly twice as many proposals as two years ago. Fortunately
these efforts are paying off. Total committed research awards increased by 8.7% over FYQ7 to
$23.0M. This represents a $1.7M increase in funding of Pathology investigators and $200K
increase in MCTP investigators. Concurrent with this, our year to date NIH rankings amongst
Pathology Departments have improved from 15" last year to 11" this year. Our Departmental
space productivity metrics show a funding density of approximately $106/sq ft, which is slightly
below our sustainable target of $110/sq ft. This reflects in part the acquisition of new space in
BSRB and more recently, the activation of additional research space at Traverwood.

One important development for both the Department and the Medical School is that Dr. Steven
Kunkel assumed the role of Senior Associate Dean for Research. In that role Dr. Kunkel has
already partnered with the Department in expanding the capabilities of the Chemical Genomics
and RNAI facilities. In addition Dr. Kunkel has played a major role in moving the initiative to
acquire the Pfizer Research and Development campus forward.
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The Cellular and Molecular Graduate (CMP) Program remains a high priority. This year a
record seven PIBs students elected Pathology as their primary department. In addition we are
pleased that Academic Analytics, a for-profit company, owned in part by the State University of
New York at Stony Brook ranked the Department’s Cellular and Molecular Graduate program as
fourth in the nation on the basis of faculty productivity, which includes the number of books and
journal articles they have written, the number of times other scholars have cited them, and the
awards, honors, and grant dollars they have received.

We are also working to ensure the sustainability of our research enterprise. This past year we
established three new professorships and identified first chair holder including the Peter A.
Ward Endowed Professorship (Dr. Kathleen Cho), Harold Oberman Collegiate Professorship
(Dr. Celina Kleer) and the Collegiate Professorship in Pathology Research (Dr. Greg Dressler).
In addition, our research programs received a big boost with Dr. Arul Chinnaiyan’s appointment
an Investigator in the Howard Hughes Medical Institute.

The Department is continuing to pursue strategic growth in the areas of aging, epigenetics,
informatics and chemical biology. The proteomics facility is currently operating three mass
spectrometers and is supporting more than ten faculty members in the Department. We
successfully recruited David Lombard M.D. Ph.D., a BSSP scholar, from Brigham and Women'’s
Hospital/Harvard Medical School, who will work on sirtuins and the epigenetics of aging in the
Gerontology Center. We also recruited Dr. Nikolovska-Coleska from Dr. Shaomeng Wang's
laboratory at Michigan to enhance departmental strength in chemical biology and development
of small molecule inhibitors. Kajal Sitwala, who received her M.D. Ph.D. from the University of
Michigan and did her residency and fellowship training at UM, joined the faculty in
Hematopathology. Dr. Sitwala will work continue developing her research on Hox proteins in
Dr. Hess's laboratory. Finally, Jeffrey Hodgin M.D. Ph.D. joined the Department as a Clinical
Instructor in Renal Pathology. Dr. Hodgin will continue to develop his research in kidney
diseases in Dr. Matthias Krettzler’'s laboratory. Recruitments are ongoing in the areas of
epigenetics and chemical and structural biology. In addition we are partnering with the Schools
of Engineering and Pharmacy for a recruitment initiative in Personalized Medicine.

Plans for the new pathology building, which includes considerable incremental research space
for the Department are moving ahead led by the architectural firm Cannon Design. While plans
are fluid the current concept for the building, which will be located on the Kresge site, is to
organize the pathology investigators into three research neighborhoods focused on epigenetics,
chemical biology and bioinformatics/personalized medicine. If the Pfizer site is acquired this will
open up additional much needed research space permitting additional expansion of our
research programs.

Jay L. Hess, M.D., Ph.D. Steven L. Kunkel Ph.D.
Carl V. Weller Professor and Chair Endowed Professor of Pathology Research
Director, Division of Sponsored Programs Co-Director, Division of Sponsored Programs
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Division of Translational Research

Kojo Elenitoba-Johnson, M.D.
Associate Professor of Pathology
Director of Translational Research

OVERVIEW

The Division of Translational Research includes the mass spectrometry-driven proteomics
resource, the analytical flow cytometry core, the tissue procurement resource and the molecular
pathology research laboratory. In the past year, we made substantial progress with building the
Division, with complete establishment and functionalization of the mass spectrometry-driven
proteomics resource, and the initiation of the Hematopoietic and rare Pediatric Tumor
Repository Initiative. In the coming year, we intend to build on the initial progress from the
previous year with the inclusion of diverse and more sophisticated capabilities in all the core
facilities.

Mass Spectrometry-Based Proteomics Laboratory

Renovations of the new laboratory space (MS1, Rm. 4204) for the Proteomics Resource Facility
(PRF) were completed in October 2007. The following mass spectrometers and accessories
are housed in the new laboratory:

1. LTQ-Orbitrap XL (Thermo Corp) — High resolution linear ion trap with Orbitrap
analyzer.

2. Quantum Ultra (Thermo Corp) — Triple quadrupole mass spectrometer.

3. LTQ-XL-ETD (Thermo Corp) — Linear ion trap with electron transfer dissociation.
This is an upgrade of the old LTQ that was purchased in 2005 with ETD module.

4. Nano-HPLCs — Two new dual pump HPLCs (MS2, Michrom Bioresources) were
purchased.

5. Surveyor HPLC (Thermo) & UV detector with nanoliter flow cell: Existing, unused
system has been made operational and is being used for off-line 2D-LC techniques.

Venkatesha Basrur, Ph.D. is the laboratory manager of the facility. He is assisted by Kevin P.
Conlon B.S., Senior Research Lab Specialist and Damian Fermin, Ph.D., Proteome Informatics
Specialist. Dr. Basrur is in-charge of the day-to-day operations of the facility including
maintaining state-of-the-art instrumentation and implementation of new techniques to the
analysis of the proteome. Mr. Conlon joined the laboratory on July 30", 2007. His earlier

75



Translational Research - Division Report

position at Pfizer involved the analysis of small molecules using mass spectrometry. Since
joining the mass spectrometry-based proteomics resource facility (PRF), under the supervision
of Dr. Basrur, he has become adept and grasped the intricacies of techniques involved in
protein/peptide analysis. In January 2008, he attended and successfully completed a course on
operation/maintenance of Quantum Ultra (triple quadrupole mass spectrometer) offered by the
manufacturer.

On January 9", 2008, after carrying out extensive quality control studies, the facility was opened
to all the Pathology Faculty members. Large numbers of faculty and associated personnel
attended the Open House. They were given a tour of the facility and made aware of the
functional capabilities of the PRF in an effort to encourage them to make use of the facility to
further their research. The services offered and requirements for sample submission were
summarized in hand-outs provided to the visitors. Results for all internal clients are delivered
through a secure web-based link that is interactive and permits user-defined determination of
error-sensitivity tolerance.

Proteome Informatics

A description of the following resources which are principal components of our informatics
infrastructure is given below. The incorporation of the software tools and maintenance of the
cluster are carried out by Dr. Damian Fermin who serves as the Scientific Programmer and
manager of the Computer Cluster.

Hardware
1. Pathology Cluster
We have a dedicated compute cluster consisting of 40 processors and almost 2
terabytes of disk space for performing high-throughput proteomics analysis. Each node
has 4 dual core AMD Opteron 64-bit processors running at 2.4Ghz and 8 gigabytes of
memory to handle large scale jobs.

2. Trans-Proteomics-Pipeline (TPP) Server
This machine primarily hosts the TPP proteomics suite for viewing and analyzing of
proteomics data once it has been searched on the cluster. Users can log into the
machine using a web browser to view their results. In addition, this machine hosts a
number of other web-based applications including a cluster job management site and a
web-based application for extraction of common and unique proteins between 2 TPP
output files. This machine is designed for high availability and multiple concurrent users.
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Software

1. Sequest
Sequest is an industry-standard software package for identifying proteins from tandem
mass spectra. This commercial product is part of the Thermo-Fisher Scientific software
suite called BioWorks. Sequest uses a proprietary “cross-correlation” identification
algorithm to identify the proteins present in a mass spectral data file. The software is
engineered to detect even proteins present in low concentrations.

2. X!Tandem
This is a fast protein search engine developed by David Fenyo and Ron Beavis. Like
Sequest, it can automatically search for missed cleavages, semi-tryptic peptides, post-
translational modifications and point mutations. In addition, X!Tandem also provides an
application programming interface (API) that can be used to enable customized scoring
algorithms or perform quantitative analyzes. The software is open source and publicly
available from The Global Proteome Machine Organization. This is the default program
used on our cluster for high-throughput protein identifications. More information about
X!Tandem can be found here: http://www.thegpm.org/TANDEM/

3. TPP suite
This is an open source software suite for complete MS/MS data analysis following initial
MS/MS database searches using X!Tandem or Sequest. It's components include
PeptideProphet for statistical validation of peptide assignments, ProteinProphet for
visualization and validation of the data at the protein level, tools for quantification such
as XPRESS and ASAPRatio (ICAT, SILAC or similar labeling methods), and Libra
(iTRAQ), as well as other useful programs and scripts. More information about TPP and
its components can be found here:
http://tools.proteomecenter.org/wiki/index.php?title=Software: TPP

As detailed in the previous report, a streamlined data analysis and web-based result delivery
protocol has been developed with the help of Drs. Nesvizhskii and Fermin. All University clients
receive their results delivered securely through a web-based system.

Services implemented this year and offered by the PRF:

1. Large-scale identification of proteins (in complex mixtures).
a. In-gel digested samples and LC-MS/MS
b. Solution-digested samples and LC-MS/MS
i. Reverse-phase (LC) MS/MS
ii. Off-line two-dimensional liquid chromatography and MS/MS (off-line
MudPIT analysis)
2. Post-translational modification site identification.
a. Phosphorylation site mappping
b. Ubiquitination site mapping
c. Protein methylation site mapping
3. Relative quantitation using Isotope Coded Affinity Tags and isobaric tag (iTRAQ)
methods.
4. Highly selective ion-reaction Monitoring-based quantitation. Protocols are still being
standardized.
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Projects and Clients:

As a general protocol, Director and Lab-manager of PRF (Drs. Kojo Elenitoba-Johnson and
Venky Basrur, respectively) meet with the prospective faculty member (client) and discuss the
project (merits/feasibility) before accepting the samples. A web-page has been created with
links to the sample submission guidelines and forms required prior to sample submission
(http://www.pathology.med.umich.edu/translational/massspec/index.html). In the past year,

PRF has seen a steady increase in the number of samples. To date, approximately 1505
samples (gel slices/SCX fractions or other units) have been processed through the facility.
The PRF is currently involved with a wide variety of projects as outlined below:

1)

2)
3)

4)

5)
6)

7

8)

Qualitative analysis: ldentification of proteins and post-translational modification

identification and mapping.

MLL fusion partner-associated complex (MPAC) characterization (Dr. Hess' Laboratory).

CXXC and CXXC-PHD interactome and PTM characterization (Dr. Hess’ Laboratory).

Hoxa9 interactome (Dr. Hess’ Laboratory): Hox genes such as Hoxa9 are.

Identification of Cullin Ring Ligase substrates (Dr. Elenitoba-Johnson Laboratory).

Phosphoproteome of the NPM-ALK expressing cells (Dr. Lim laboratory).

The mechanism of Polycomb repression in unicellular model system Tetrahymena (Dr.

Liu Laboratory).

Characterization of Histone acetyltransfease (MOF) and methyltransferase (Symd1) (Dr.

Dou’s Laboratory): Several projects ongoing in the lab require extensive usage of PRF

facility.

i) Functional characterization of the histone acetyltransferase MOF: we used the mass
spectrometry for protein identification.

i) Confirmation of specific histone modifications generated by chemical modifications:
We use the mass spectrometry (Orbitrap) to monitor the efficiency of the chemical
conversions. Also, using the Electron Transfer Dissociation technique (ETD), we
were able to confirm the site-specifically installed trimethylation on K4 residue of
Histone H3 without digestion of the protein. ldentify methylation sites for the
methyltransferase Symd1: We use mass spectrometry to identify novel methylation
sites on both histones and non-histone substrates.

Functional analysis of Pax2 and interactome (Dr. Dressler’'s Laboratory). phosphopeptide

mapping to pinpoint the phosphorylated S/T in Pax2.

Characterization of Nod2 signaling pathway and Post-translational Modifications (Dr.

Nunez’s Laboratory).

Profiling Proteomic Alterations in Multiple Myeloma in response to Velcade treatment (Dr.

Sreekumar’s Laboratory): The end goal of the study is to define proteomic markers for

response to Velcade in MM patients. This project is supported by funding from Multiple

Myeloma Research Foundation in which both Drs. Kojo Elenitoba-Johnson and Venkatesha

Basrur are co-investigators.

ETS related gene interactome (Dr. Chinnaiyan’s Laboratory).

Development of MRM-based assay for the detection of prostate cancer (Dr. Chinnaiyan’s

Laboraotory).

Characterization of ubiquitination sites on Copper Chaperone for Superoxide Dismutase (Dr.

Duckett’'s Laboratory).

Phosphopeptide site mapping of LIF1/XRCC4 (Dr. Thomas E. Wilson Laboratory)

ogkrwnNE
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Quantitative Proteomics

Among the many relative quantitation methods available, PRF has used cICAT and iTRAQ

technigues to characterize the differentially expressed proteomes for the following projects.

1) Natural killer cell proteome (Dr. Lim’s Laboratory): cICAT technology

2) API2/MALT cell proteome (Dr. Elenitoba-Johnson’s Laboratory): clICAT & iTRAQ
technologies.

3) Comparative proteomic analysis of Hodgkin, non-Hodgkin and primary mediastinal large B-
cell lymphomas (Dr. Lim’s Laboratory): iTRAQ technique.

External Collaborations —

1) Epigenetics Consortium - - David C. Allis Laboratory, Rockefeller University
2) Identification of SCF E3-ligase substrates — Pagano Laboratory (New York University) in
collaboration with Elenitoba-Johnson Laboratory

Publications:

1) Zhe Wang, Sean D. Taverna, C. David Allis, Martin, A. Gorovsky and Yifan Liu.Two highly
conserved transcription repressive histone modifications, H3K27 methylation and H2A
ubiquitinylation, are uncoupled in Tetrahymena. (Manuscript in preparation)

2) Anthony Moloscan and Yifan Liu. Mechanism for RNAi-dependent recruitment of Polycomb
Repressive complex in Tetrahymena. (Manuscript in preparation)

3) Hojung Lee, Evan Shereck, Mitchell S. Cairo, Charles E Seiler Ill, Venkatesha Basrur,
Damian Fermin, Kojo S.J. Elenitoba-Johnson and Megan S. Lim Proteomic analysis in the
identification of therapeutic targets in natural killer cell ymphoma. (Manuscript in
preparation)

Posters

1) Characterization of the T-cell leukemia/lymphoma 1 (TCL1) oncoprotein: interactome.
Venaktesha Basrur, Charles Seiler, Damian Fermin, Alexey Nesvizhskii, Megan S. Lim, Kojo
S.J. Elenitoba-Johnson. 4" Annual Conference, US HUPO, March 16-19, 2008, Bethesda,
MD.

2) ldentification and Characterization of an MLL Fusion Partner-associated Complex: MPAC:
Sara C. Monroe, Stephanie Y. Jo, Venkatesha Basrur, Kojo S. Elenitoba-Johnson, Robert K.
Slany, Jay L. Hess. American Association for Cancer Research--Cancer Epigenetics, May
28 - 31, 2008, Boston, Massachusetts.

Flow Cytometry Core Laboratory
Lloyd M. Stoolman, M.D. (Director) and Ronald Craig, Ph.D. (Research Associate; 50%
effort); URL: http://www.pathology.med.umich.edu/pathflowcore/

The laboratory provides departmental investigators cost-effective access to research grade flow
cytometers (Coulter/Beckman FC 500 [2-laser, 5-color, 8-parameter; carousel-loader], Becton-
Dickinson LSR-II [3-laser, 10-color, 13-parameter; plate-loader]), networked data storage and
web-based scheduling system. More than 50 undergraduates, graduate students, post-docs,
research associates and principal investigators from 16 laboratories used one or both
instruments in the past fiscal year. The instruments operated ~2300 hours or 78% (FC-500) and
33% (LSR-II) of the available time. Instrument/software/network maintenance, training
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(instruments operated by users 95% of the time), assisted data acquisition/analysis and ad-hoc
troubleshooting functions performed by Dr. Stoolman and the 0.5 FTE on the service.

Current projects include: (1) web sites tailored for research and clinical users; (2) beta test of
CytoGenie experimental design/tracking software; (3) development of LSR-II based, 8-10 color
flow cytometry panels for minimal residual leukemia detection following bone marrow
transplantation and (4) co-development of flow cross-match (with Tissue Typing Laboratory).
During 2007/2008, 26 manuscripts (peer reviewed, excluding reviews) were published with data
generated on one or both flow cytometers.

Table of Usage

LSR Il - 4224 Med Sci | FC500 - 4641 BSRB

Cancer Center Cancer Center
Pl Hours Equivalent ($) Pl Hours Equivalent ($)
Chinnaiyan, Arul 9 990.00 Duckett, Colin 283 8490.00
Elenitoba-
Johnson, Kojo 20 1080.00 Ferguson, David 279 8370.00
Hess, Jay 117 4050.00 Fox, David 50 1500.00
Hogaboam, Cory 18 840.00 Hogaboam, Cory 202 6060.00
Kunkel, Steve 94 2820.00 Inohara, Haohiro 35 1050.00
Lukacs, Nicholas 31 1050.00 Kunkel, Steve 294 8820.00
Nemzek, Jean 91 2730.00 Lukacs, Nicholas 228 6840.00
Stoolman, Lloyd 204 6120.00 Phan, Sem 30 900.00
Varani, James 40 3360.00 Ward, Peter 10 300.00
Ward, Peter 7 630.00 Wilson, Thomas 4 120.00
Younger, John 32 1260.00 Younger, John 137 4110.00
Total 663 22710.00 Total 1552 46560.00
% Usage (1992 % Usage (1992 hr
hr max) 33% max) 78%

Pathology Digital Microscopy Core Laboratory
Lloyd M. Stoolman, M.D. (Director), Ronald Craig, Ph.D. (Research Associate; 50% effort),
Kristopher Thompson (Information Specialist, Informatics Division; 10% effort).

The Pathology Digital Microscopy Core Laboratory generates diagnostic quality (200-1000X)
digital slide scans using an Aperio T2-robotic slide scanner, a Zeiss Axiomat computer-
controlled photomicroscope with “mosaic” stitching software and networked Image servers.
5000+ scans (~5 terabytes) currently online including (1) M1 Histology (University of Michigan
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and University of California at San Francisco collections), (2) M1 Histopathology, (3)
Neuropathology, (4) M2 Organ Systems Pathology, (5) Graduate Student Histopathology and
(6) research collections for Pathology department faculty. Twenty-two members of the
Pathology faculty and many clinical trainees requested or used the virtual slides created and
maintained by the service. This fiscal year, ~2200 200X, 400X and 1000X scans were
conducted using both automated and manual methods. All of the 1000X scans and
approximately 25% of the 200X and 400X scans required substantial operator effort. In
particular, our 1000X scanning platform requires ~10 hours of operator time over 2-days to
construct a ~14mm? scan. Database maintenance, instrument/software/network maintenance
and training functions are performed by Dr. Stoolman and the 0.5 FTE on the service. The staff
of the laboratory provided leadership, created the virtual slides, contributed server support and
assisted MSIS during the transition to medical school servers as part of the interdisciplinary
group that designed, authored, edited and implemented virtual microscopy laboratories in
Medical Histology, Medical Histopathology, Medical Organ Systems Pathology, Dental and
Graduate Student Histopathology. All microscopy laboratories during the first two years of
Medical School, as well as selected courses in the Dental and Graduate Schools now use
online, diagnostic quality virtual slides. In aggregate, ~500 students in the professional and
graduate schools access our virtual laboratories annually.

The virtual slide technology replaces microscopes in the laboratories, provides Web-based
access to online syllabi and allows slide based tests to be conducted online. The University of
Michigan is a leader in virtual microscopy for educational uses and the first amongst its peer
institutions to replace microscopes with laptops (one-for-one) in the laboratories. The Web sites
and slide content can be accessed at the following URLSs.

1. M1 Histology: www.med.umich.edu/histology
2. M1 Histopathology: www.med.umich.edu/digitallab/histopathology
3. M2 Organ Systems Pathology: www.med.umich.edu/digitallab/M2schedule.html

Current projects include (1) slide quality optimization for all educational web sites; (2) increased
usage for Dental Histopathology Sequence ; (3) beta test of robotic 830-1000X under oil slide
scanners for Hematopathology applications; (3) accelerated development of searchable
teaching sets for Pathology residents, fellows and technologists (currently 700, 400X scans in
collection); (4) expansion of clinical conference support and (5) integration of virtual microscopy
with the Laboratory Information System.

Tissue Procurement Resource

We have successfully identified space in MSRBIII adjacent to the Giordano laboratory wherein a
Tissue Procurement Resource (TPR) will be housed. We successfully secured funds
sponsored by the MICHR/CTSA to archive hematopoietic malignancies. At the helm of this
venture is Dr. Megan Lim. We developed a working structure for the TPR which includes Dr.
Linda McAllister-Lucas in the Pediatric Hematology/Oncology Division of the Department of
Pediatrics as a co-director. During the next year, we will start creating a repository of
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hematopoietic and rare pediatric malignancies using the combined resources obtained from the
MICHR/CTSA and the Department of Pediatrics.

Kojo Elenitoba-Johnson, M.D.
Associate Professor of Pathology
Director of Translational Research
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Michigan Center for
Translational Pathology

Arul M. Chinnaiyan, M.D., Ph.D.

S. P. Hicks Professor of Pathology

Professor of Pathology and Urology

Director, Michigan Center for
Translational Pathology

The establishment of the Michigan Center for Translational Pathology (MCTP) in April of 2007
began a new era of a collaborative team approach to biomedical research, supported by the
Department of Pathology, the University of Michigan Health System, the Medical School and the
University President’s Office.

OVERVIEW

The goals of the MCTP are to make significant scientific advancements in biomarker
discovery/validation and molecular medicine, develop new technologies to explore disease
development, contribute significant improvements in clinical monitoring, and to actively pursue
the development of novel targeted therapeutics for various types of cancer and other diseases.
Further, in keeping with the academic mission of the University of Michigan Health system, the
Center will also be an impetus for the creation of a scientifically stimulating research
environment promoting collaborations in molecular medicine, provide training for the next
generation of physician scientists and researchers, and serve as a academic center of
excellence of biomedical research for the global scientific community.

The inaugural year was a productive one for the MCTP, with efforts well underway to lay the
foundation for future developments. Successful recruitment of new faculty included the addition
of Dr. Christopher Beecher leading a new initiative in Metabolomics and Dr. Kenneth Pienta,
M.D., from the Department of Urology at Michigan, who will be leading studies in experimental
therapeutics. Additionally, further progress has been made with the establishment of the Center
at a second site on the Traverwood campus with the aid of the newly appointed administrator,
Dorothy Nalepa. This includes not only Dr. Beecher's laboratories with robotic platforms and
mass spectrometry, but also the establishment of the Molecular Testing laboratory and Tissue
Core under the leadership of Javed Siddiqui. The Traverwood facility will also support the
Proteomics group, lead by Dr. Arun Sreekumar, and the Immunomics group, lead by Dr. George
Wang. The capacity for genomic analysis has been greatly enhanced by the support of the
Howard Hughes Medical Institute, which provided a second Solexa machine for next generation
sequencing and a high-throughput robotic system for grt-pcr analysis. To enhance visibility in
the global community a new, more comprehensive updated website for MCTP was created by
the team of Jill Granger, Vasu and Rekha Mahavisno, Terry Barrette, and Steffanie Fineman to
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update the scientific community on the group’s research developments, with a new education
section about the group’s research directed toward a general public audience (available soon at
mctp.path.med.umich.edu).

Several researchers at MCTP were recognized for their scientific achievements in the past year.
Dr. Arul Chinnaiyan, the Director of MCTP, was hamed a Howard Hughes Medical Investigator,
honored with the 2008 American Association for Cancer Research Award for Outstanding
Achievement in Cancer Research, and was also awarded the SPORE Translational Science
Award. Dr. Chinnaiyan also received the DOD “Era of Hope Scholar Award”, and was also
named as a semi-finalist in the Doris Duke Foundation’s “Distinguished Clinician Scientist
Award for Excellence in Bench to Bedside”. In addition to becoming an independent
investigator, Dr. Arun Sreekumar received an RO1 award from the NIH for his proposal on the
“Integrative Metabolomics of Prostate Cancer Progression”, as well as an award from the
Multiple Myeloma Research Foundation for his proposal “Proteomic Profiling of Multiple
Myeloma Progression.” This was also an active year for Scott Tomlins, who was awarded the
Blue Cross and Blue Shield of Michigan Foundation’s 2008 “Excellence in Research” award for
students and the Prostate Cancer Foundation’s “Young Investigator” award. Additionally,
Jindan Yu was also successful in securing a K-99 award from the NIH and NCI this year for a
proposal addressing “The Role of Beta-Adrenergic Signaling in Prostate Cancer.” Rohit Mehra
also secured the Stowell-Orbison Certificate of Merit award at the USCAP meeting this year,
and Javed Siddiqui and his team were awarded the ¢ caBIG™ 2008 Teamwork Award for their
contributions to the Prostate SPORE Informatics Team. A study from the University of Michigan
Prostate SPORE rapid autopsy program, investigating TMPRSS2-ETS gene fusions in
androgen independent metastatic prostate cancer was featured as the cover article in Cancer
Research.

In addition to receiving competitive funding awards, there were committed efforts to procure
funding through philanthropy, which were actively pursued by Steffanie Fineman. Out-right gifts
in excess of $370,000 were collected this year. The Prostate Cancer Foundation has committed
$1 million in matching funds for the PCF Wolverine Challenge to benefit the Michigan Center for
Translational Pathology. Donations are to be matched dollar for dollar. In FY 2008, the PCF has
provided $193,150.00. Opportunities for online giving will also be enhanced through the
appropriate links provided on the new, updated website.

Revenue raised to support the Center continues to be used for the production of high-quality
scientific work, as recognized by publication in peer-reviewed journals. Dr. Chandan Kumar
recently published in Nature Review Cancer in July, 2008. Dr. Scott Tomlins continues to be
productive in his investigations of gene fusions with publications appearing in Nature,
Neoplasia, and Cancer Cell. A first-generation multiplex biomarker analysis for prostate cancer
in the urine was highlighted in Cancer Research in February of 2008 by Dr. Bharathi Laxman,
representing a major clinical accomplishment for the group. And two members of the group
received the additional recognition of having their work featured on journal covers this year; Dr.
Jindan Yu, for investigations of the polycomb repression signature in metastatic prostate cancer
(Cancer Res. 2007 Nov 15; 67(22):10657-63), and Dr. Rohit Mehra for his studies
characterizing TMPRSS2-ETS gene aberrations in androgen-independent metastatic prostate
cancer (Cancer Res. 2008 May 15;68(10):3584-90). Both Dr. Yu and Dr. Mehra also published
additional papers in Cancer Cell, and Cancer Research, respectively.

Taken together, the rapid growth and productivity of the Michigan Center for Translational
Pathology, combined with enthusiastic support from the scientific community, shows positive
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signs that this exciting collaborative effort toward translational research is becoming well-
established within the University of Michigan Health System. Upcoming developments from this
active research group will undoubtedly have significant impact on clinical care in the near future.

Summary of Research Group Activities for 2008 at MCTP

Bioinformatics

Previously, the Bioinformatics team developed methodologies to integrate genome scale data,
such as microarrays and array-based Comparative Genomic Hybridization (aCGH). This group
has begun to employ next generation sequencing technologies (NGS) for gene fusion discovery,
biomarker detection, and integrative cancer biology, with the aid of the lllumina Genome
Analyzer sequencing platform. The goal of this group has been to generate, store, integrate,
and analyze these vast data collections to provide a global view of the mechanisms driving
cancer development.

Oncomine, which was previously developed by this group, was a bioinformatics initiative aimed
at collecting, standardizing, analyzing, and delivering cancer transcriptome data to the
biomedical research community. Building upon the endeavor, the group recently developed a
Molecular Concepts Map (MCM) that integrates and analyzes Oncomine data into a collection of
cancer-related gene signatures, or “molecular concepts”. The utility of this approach was
demonstrated by its identification of oncogenic pathway signatures and disease signatures
predictive of breast cancer relapse. Overall, this type of meta-analysis has significant impact for
delineating critical pathways and processes underlying human disease, predicting prognosis
and response to therapies, and the development of novel treatments. Oncomine and MCM form
the foundation of the U of M start-up company, Compendia Biosciences.

Harnessing the power of next generation sequencing technologies for gene fusion discovery,
the Bioinformatics team has developed an integrative analysis of high-throughput long read and
short read transcriptome sequencing. As a proof of concept, they has successfully utilized
integrative transcriptome sequencing to “re-discover” the BCR-ABL gene fusion in a chronic
myelogenous leukemia cell line, and the TMPRSS-ERG gene fusion in prostate cancer cell line
and tissues. It was also possible to nominate, and experimentally validate, novel gene fusions in
prostate cell lines and tumors. Overall, this robust pipeline serves as the basis for detecting
gene fusion candidates representing ideal diagnostic markers and therapeutic targets.

Next generation sequencing technologies have been employed for elucidating the regulatory
mechanisms driving prostate cancer. ChIP-Seq is capable of revealing protein-DNA interaction
sites across the entire genome thus building a comprehensive and high-resolution interactome
map for a DNA binding protein of interest. To handle ChIP-Seq data, a novel program, HPeak,
was developed that utilizes a Hidden Markov model-based algorithm to nominate regulatory
regions.

Future goals of this group include data pipelining Solexa data analysis, expansion of VMWare,

and the upgrade of the wiki used by the group to a more user-friendly format. The existing Linux
machines in the data center will be incorporated in to the Solexa pipeline.

Cancer Biology
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The Cancer Biology group was formed to apply advanced genomic analysis to identify
regulatory genes that may be involved in neoplastic progression, which are subsequently
characterized for their possible role in carcinogenesis. This has successfully resulted in a series
of discoveries that are unveiling the molecular changes leading to the development of this
cancer, showing great promise for the development of target therapeutics.

Earlier discoveries by this group found that EZH2 was up-regulated in hormone-refractory,
metastatic prostate cancer, with elevated levels of EZH2 found in patients with aggressive,
clinically-localized disease. Elevations of EZH2 transcript and protein were also discovered in
invasive breast carcinoma. A key target of EZH2 was nominated, ADRB2 (Adrenergic
Receptor, Beta-2), a critical mediator of beta-adrenergic signaling. The tumor suppressor, E
cadherin, was also identified as one of the key targets of EZH2 mediated gene repression. This
group found that histone deacetylase inhibitors can prevent EZH2- mediated repression of E-
cadherin and attenuate cell invasion, suggesting a possible mechanism that may be utilized for
the development of therapeutic treatments.

The Cancer Biology group has recently discovered recurrent gene fusions/translocations of
androgen regulated promoter or enhancer elements of TMPRSS2 to ERG and ETV1, members
of the Ets family of oncogenic transcription factors in human prostate cancer. Efforts to define
the role of these recurrent fusions in cancer development are ongoing.

The Cancer Biology group is identifying small molecule inhibitors for oncogenes in collaboration
with the Life Sciences Center for Chemical Genomics. Exploring the molecular circuitry that
differentiates benign tumors from aggressive cancer may lead to the discovery of prognostic
markers and novel therapeutic targets. Other projects include the exploration of methods to
inhibit polycomb group protein EZH2, which is over-expressed in prostate and breast cancer, as
well as transcription factor ERG and other Ets factors that are dysregulated in prostate cancer.
Such applications will hopefully allow for the development of targeted therapies, tailored for a
patient’s cancer, and may eventually lead to targeted intervention for prevention of neoplastic
progression.

Current active projects include the examination of the role of AVODART in pre-clinical models of
gene fusion positive prostate cancer, the development of small molecule inhibitors against
polycomb protein EZH2 and gene fusion products of prostate cancer, and studies of RNA
interference screen to identify network regulating ERG activity.

The group has had a scientifically productive year, with eight publications in journals such as
Nature and Cancer Research, and new funding from the Prostate Cancer Foundation to study
the development of small molecule inhibitors against gene fusion products of prostate cancer.
Dr. Varambally also partakes of teaching activities, serving as an instructor for Cancer Biology
553.

Genomics

Previous studies by the Genomics group identified recurrent gene fusions between androgen
regulated gene TMPRSS2 and members of Ets family transcription factors like ERG, ETV1 or
ETV4 in prostate cancer. In order to assess the prevalence of these fusion events in prostate
cancer, large scale fluorescence in situ hybridization (FISH) analyses were carried out on
several hundred prostate cancer specimens assembled in tissue microarrays. The
investigations identified several new Ets rearranged cases with unknown 5’ partners, as well as
a distinct subset of Ets rearrangement negative prostate cancers. The characterization of both
subtypes is a major emphasis using cutting edge genomics techniques.
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The Genomics group is now actively pursuing several avenues of research. Attempts are
underway to discover novel Ets gene fusions in prostate cancer, with characterization of diverse
regulatory elements driving various gene fusions, delineating their role in prostate
carcinogenesis. The functional characterization of Ets rearrangements in positive prostate
cancers is being examined through the use of model systems in transgenic mice. Further,

the characterization of Ets rearrangement in negative prostate cancers was undertaken, and a
subclass that over-expressed SPINK1 gene was identified and is currently being characterized.
Studies were also performed to examine the DNA methylation changes in prostate cancer
progression, which were documented by the group’s cancer epigenome project. Additional
efforts included prostate and breast cancer profiling studies. Over the past year, gene
expression/ aCGH profiles have been performed for over 200 prostate tissue samples and 23
cell lines. In addition to this profiling, the group did more than 300 microarray hybridizations as
a part of various in vitro experiments to functionally characterize the dysregulated genes in
prostate cancer. Similar studies have been initiated with breast cancer samples.

Future goals of the group include: 1) identification and characterization of recurrent gene fusions
in common epithelial cancers using next generation sequencing technologies, aCGH, and gene
expression data, 2) identification and characterization of differential methylation in prostate
cancer by integrative analysis of next generation sequencing and aCGH datasets, 3) functional
characterization of novel gene fusions, mutations, and other hypotheses generated by the
bioinformatic analyses of genomic/ transcriptome data.

The various research activities by this group have led to a productive year. The Genomics group
has successfully published 11 manuscripts in journals such as Nature Genetics, Cancer
Research, and Cancer Cell, among others. They have also received a SPORE grant in prostate
cancer from the NIH for their proposal of the “Role of Gene Fusions in Prostate Cancer”
($196,297/yr). Additionally, Dr. Saravana Mohan Dhanasekaran has presented a talk entitled
“Recurrent gene fusions in prostate cancer: ETV1 class of fusions” at the First AACR
Conference on The Science of Cancer Health Disparities in Racial/Ethnic Minorities and the
Medically Underserved in Atlanta, Georgia in 2007, while Dr. Chandan Kumar has presented
“Recurrent Gene Fusions in Prostate Cancer: A New Class of Biomarkers and Therapeutic
Targets” at Roche Biosciences in, Branford, Connecticut during 2008.

Immunomics

The Immunomics group at MCTP employs high throughput phage-peptide microarrays to
characterize autoantibody signatures in prostate cancer patients. Utilizing the ability of the
body’'s own immune system, a panel of 22 biomarkers have been identified, which can
distinguish cancer more accurately in patients than prostate specific antigen (PSA) alone. This
is the first of its type autoantibody signature in prostate cancer patients and may be highly
useful in the detection and screening of prostate cancer in clinical laboratory. This technology
initiated a U of M start-up company, Armune Biosciences.

In order to analyze the clinical correlations of these candidate phage epitopes, the group has
evaluated different assay platforms, including ELISA, meso-scale discovery, as well as
multiplexed immunobead-based platform (Luminex) to validate the potential phage biomarkers.
The goal is to establish an assay platform that could be clinically useful in the accurate detection
or monitoring of cancer. Hence, the aims of the Immunomics group are to assess different
immunoassay technology, replicate the phage-epitope biomarkers on the same set of patient
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samples, and to determine the minimal number of phage biomarkers to achieve optimal
sensitivity and specificity.

The group recently developed a more practical and efficient multiplex microsphere-based
technology to detect the autoantibody signature in cancer patients. The assay protocol
combined the typical antibody-based sandwich assay with multiplex Luminex XMAP system,
thus offering multiple benefits such high accuracy, speed, sensitivity, and flexibility. It was very
efficient and ideally suited to meet the current requirements of identification/validation of cancer
biomarkers.

In the future, the efforts of this group include testing and validating the immunoreaction of the
candidate phage epitope biomarkers on a bead-based detection system, multiplexing the
immune response of phage biomarkers for diagnosis/prognosis of cancer patients, extending
the assay to large sample cohort for validation of the performance of autoantibody signature,
and

the translation of the assay system to clinical application.

The efforts of the Immunomics group have culminated in the acceptance of four research
publications this year in journals, including Cancer Research. George Wang, the group leader,
is also active in student mentoring activities.

Metabolomics

The Metabolomics group, the most recent addition to MCTP, has been recently established at
the Traverwood site. This group will attempt to uncover the metabolic signatures created during
the initial stages of disease development, throughout the course of disease progression, as well
as during the treatment. This group, under the leadership of Dr. Chris Beecher, has already
begun construction of a medium high throughput Metabolomics platform, which will incorporate
chemocentric unbiased analyses, mass spectroscopy, full integration, robust reproducibility, and
reduced coefficient of variance. They will establish baseline metabolomic principles, methods,
and techniques for both data generation and interpretation, and pursue development of
advanced data-mining techniques. To expedite the workflow of these projects, the group has
acquired two new mass spectrometers and a Hamilton Workstation 150 robot. Optimized SOPs
are currently under development.

The group’s long-term goals are to establish a state-of-the art metabolomic platform, identify
diagnostic markers in major disease areas, develop new technologies and informatics
methodology, and to scientifically establish the unit into a National Metabolomic Center.

To support these goals, Dr. Beecher serves as a consultant on an NCI funded project
“Integrative Metabolomics of Prostate Cancer Progression” ($1,250,000), is a co-investigator on
two additional awards, and has formed additional collaborations with Drs. Sreekumar and
McDougald through pending grant applications. Dr. Beecher has quickly assumed academic
activities as well, presenting lectures in the Bioinformatics, the Cancer Biology Tutorial, and the
Pathology Seminar series. He also has a recent patent submission entitled “Method for
Sample-based data-acquisition in Mass Spectrometry.”
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Molecular Cytogenetics

The Molecular Cytogenetics group, under the leadership of Dr. Nallasivam Palanisamy, is
actively working to develop and validate high quality FISH based reagents for the analysis of
complex chromosome rearrangements in various types of cancer.

Currently, this group is maintaining an inventory of Human BAC clones, some of which are FISH
mapped and publicly available as part of the Cancer chromosome aberration (CCAP) project
initiative by National Cancer Institute. A majority of the BAC clones were generated for genes
involved in the formation of chimeric genes in hematological malignancies and sarcomas. The
working hypothesis of the group is to identify the involvement of these genes during recurrent
aberrations in solid tumors.

Initially, a pilot FISH screening project initiated to screen for gene rearrangement regulated by
estrogen during the course of breast cancer and for androgen in prostate cancer, and is
completed. FISH probes for routine screening of ETS family genes in different types of cancer
were developed, and have been successfully employed to detect ETS rearrangements in
prostate cancer. The screening of melanoma, breast, and endometrial carcinoma are in
progress.

Additionally, a transcriptome sequencing project for characterization of expressed sequences in
prostate cancer and melanoma was recently initiated by applying the next generation Illumina
sequencing technology, with the hope of identifying a secondary recurrent gene rearrangement
in ETS positive cases and novel recurrent gene fusion in ETS negative prostate cancer. The
transcriptome sequencing project has been extended to the screening melanoma cancer.

The future goals of this group include the completion of ETS screening in endometrial
carcinoma and breast cancer, analysis of gene rearrangements in prostate cancer by multicolor
FISH, validation of new fusion genes candidates identified in prostate and melanoma through
transcriptome sequencing, and the initiation of next generation sequencing to characterized
genomic rearrangements in cancer.

Dr. Palanisamy is also involved in the training technical staff and undergraduate students for
this newly formed group, and the group has a publication in press with the journal Cancer
Research.

Next Generation Sequencing

The Next Generation Sequencing group, led by Dr. Jindan Yu, arose from advances in
massively parallel next-generation sequencing technology, a rapidly developing field in
biomedical research. This group has explored the cost-effectiveness of such technology,
evaluating various platforms offered by numerous vendors that eventually led to the selection of
the Illlumina, which is now providing high-quality sequencing data. This cutting edge technology
has permitted a number of different applications to be developed at the Center, including ChiP-
Seq, RNA-Seq, MeDIP-Seq, and DGE for the study of protein-DNA interactions, gene fusions,
DNA methylations, and gene expression.

A wide variety of ChIP-Seq based projects have been developed. The group has investigated
the mechanism of key transcription factors of prostate cancer. Integrative analysis of androgen-
mediated gene expression (DGE) with AR occupancy to delineate AR-mediated pathways in
prostate cancer has also been performed. They have also explored androgen-mediated
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epigenetic changes including histone modifications and DNA hyper-methylation. Research has
also been initiated to study the role of estrogen receptor (ER) in breast cancer. Investigations
are also underway to examine the molecular cross-talk between AR and ERG in prostate cancer
tumors, the role of ADRB2 in prostate cancer, and EZH2-mediated epigenetic silencing of SLIT2
in prostate cancer.

This group has had a productive year. They have produced ten research publications, two of
which were featured articles in Cancer Research and Cancer Cell, as well as a publication in
Nature. The grant support of this group exceeded $800,000, and they have submitted two
patents in the past year, and are actively involved in training activities.

Pathology

The Pathology group is managing the procurement of biological tissues, and associated clinical
information, to facilitate translational research in cancer through an allied molecular and surgical
pathology approach. Quality assurance is maintained by three pathologists (Drs. Chinnaiyan,
Shah, and Mehra) and three pathology fellows (Dr. Han, Subramaniam, and Suleman). Clinical
consent and patient participation is directed by a collaborator with established expertise in the
field (Dr. Wei, Department of Urology), with active contribution of pertinent cases facilitated by
other faculty members (Drs. Giordano, Lucas, and Kleer).

This group is actively characterizing the structural and functional changes associated with the
development of cancer using FISH methodology. They have now undertaken the
characterization of a global ETS rearrangement signature in a multitude of cancers including
those of the prostate and breast, as well as hepatocellular cancer. The Pathology group has
examined TMPRSS2:ETS gene rearrangements in androgen independent metastatic prostate
cancer using FISH split-probe technology, the results of which suggest that metastatic prostate
cancer arises through the clonal expansion of a primary tumor.

A variety of other activities have been undertaken by the Pathology group. This includes
construction of high throughput tissue microarrays and characterization of novel biomarkers on
clinical cases, procuring tissues and providing pure tumor cell populations for
genomics/proteomics strategies, morphologic and immunohistochemical assessment of
transgenic mice and xenografts, and evaluations of genetic aberrations in human prostate
cancer genesis. A bioinformatics platform was developed to maintain and analyze data, and
new biomarkers were validated with investigations of differentially expressed cancer genes.

The future goals of the Pathology group are to decipher the molecular mechanisms underlying
pathogenesis of benign and malignant diseases by procuring a spectrum of tissues representing
human pathology. They also hope to provide innovative, surgical pathology modalities for the
detection of gene rearrangements and novel biomarkers, with the goal of enhancing the
comprehensive diagnostic, prognostic and therapeutic care of patients.

This group has had a very productive year, with twelve publications, including one in Nature,
and another that was featured on the cover of Cancer Research. The also have a wide variety
of patents, and have been especially active in the training of UROP students.

Proteomics
The Proteomics group, under the leadership of Arun Sreekumar, has been using
multidimensional protein separation and mass spectrometry to profile various tumors. The goals
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of this group include the study of global proteomic alterations during tumor development and
progression, identification of interacting partners for various tumor antigens, characterization of
fusion proteins using Multiple Reaction Monitoring, and interrogation of the phosphor-proteome
of tumors throughout their progression. The research activities of this group have been primarily
focused on prostate cancer and Multiple Myeloma.

This group has been engaged in a number of productive research endeavors over the past year.
This includes the profiling androgen-induced proteomic alterations in a prostate cancer cell line
to delineate the underlying mechanism of androgen-induced protein biosyntheses. They have
also identified the interacting partners for various tumor antigens, developed a Multiple Reaction
Monitoring (MRM) to assess levels of tumor markers in biofluids, undertaken phosphoproteome
profiling, and performed unbiased profiling of proteomic alterations in multiple myeloma. The
laboratory was also engaged in the validation and interpretation of metabolomic data derived
from unbiased profiling of prostate-related tissues.

The future goals of this group include studies of the metabolomics of prostate cancer
progression (as outlined in Dr. Sreekumar’s recent RO1 received from NIH), the delineation of
proteomic signatures as markers for therapeutic responses, and the integrative analysis of
“omics” data to define pathways to cancer progression.

In the past year, the group has produced two publications, and awarded a variety of grant
support including an RO1 from NIH on the “Integrative Metabolomics of Prostate Cancer
Progression”, a grant from the Multiple Myeloma Research Foundation for the “Proteomic
Profiling of Multiple Myeloma Progression”, among others. Their productivity also includes
patent applications and establishment of collaborations with the newly formed Metabolomics
group. Dr. Sreekumar is also active in mentoring activities of post-docs and a faculty member.

Tissue Core and Molecular Testing Lab

The Tissue Core serves as a repository for prostate cancer tissue specimens, while the
Molecular Testing Lab, under the leadership of Javed Siddiqui tests for the presence of
biomarkers in tissue, urine, and serum to assess their diagnostic potential for disease
identification, characterization of disease subtype and prognosis, as well as possible role in
monitoring treatment efficacy.

Research information from such specimens is data linked to both clinical and pathological
databases for dissemination of comprehensive data information. The overall goal of these
groups is to facilitate the identification of new biomarkers, characterization of molecular
subtypes of cancer, and development of new prognostic tests for clinical application.

The past year has seen much progress toward the enhancement of diagnostic capabilities. For
the caBIG project, approximately 100,000 prostate-related biospecimens were accrued from
approximately 5000 prostate cancer patients, and these have been entered into caTISSUE.
The clinical lab has been accredited by The College of American Pathologists (CAP), and
Clinical Laboratory Improvement Amendments (CLIA) were followed. The group is working on
clinical the evaluation of PCA3 and T2:ERG gene fusions from men scheduled for prostate
biopsy and prostatectomy.

Future goals of this group include the introduction of clinical tests for PCA3 and T2, assist
investigators at the U M-Cancer Center in the development of a caTissue core and suite, and

93



Michigan Center for Translational Pathology

establishment of a single tissue bank for the UM-Cancer Center. The group also hopes to
Validate PCA3 and the TAPTIMA® TMPRSS2 gene fusion, offering this as a clinical test within
or outside of the UM-Health system, and well as serve as a reference lab for various
technologies.

This past year has been productive for this group as well, in addition to publications, as the
University of Michigan was awarded the 2008 caBIG™ Teamwork Award, presented in
recognition contributions to the Prostate SPORE Informatics Team at the caBIG™ Annual
Meeting in Washington, D.C.

Philanthropy

Efforts to raise funds for MCTP, through the efforts of Steffanie Fineman, have been productive
this year, with a total fundraising production of approximately $826,000.00. This includes
outright gifts ($374,000), pledges ($20,000, including matching by the Prostate Cancer
Foundation (PCF), and gifts-in-kind ($435,000) from Agilent Technologies and Pfizer. There was
a well-rounded source of donations, with representation from individuals, corporations, and
foundations as summarized below:

Sources of Gifts FY 2008

13%

@ Individuals
26% @ Corporations

61% O Foundations

Further, the PCF has committed $1 million in matching funds for the Wolverines Against
Prostate Cancer to benefit the Michigan Center for Translational Pathology. Donations are
matched dollar for dollar. In FY 2008, the PCF has provided $193,150.00. There is an expected
gift of a $15,000.00 donation (plus $15,000 matching funds), with $5,750.00 in recent donations
expected to be matched by PCF.

Development presentations have been conducted at the Michigan Difference Seminars in
Naples and Palm Beach. A presentation was also held in Longboat Key Florida, as well as five
fund-raising presentations in Birmingham, Michigan by Keith Pomeroy with the Prostate Cancer
Foundation.

Administration
The Michigan Center for Translational Pathology was created in April, 2007, and in the past
year, activities have focused primarily toward establishing the administrative framework and
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Traverwood facility. Efforts continue to recruit key personnel to achieve Center objectives and
goals.

The Center acquired a new administrator this past year, Dorothy Nalepa, who aided in the
establishment of the Traverwood site. Dr. Chris Beecher’s lab (Metabolomics) was added, with
the new additions of Dr. Sreekumar’'s lab (Proteomics) and Dr. Wang's lab (Imuunomics)
forthcoming.

The Howard Hughes Medical Institute has approved a large portion of the 5™ floor Cancer
Center as designhated HHMI space. This designation transfers the rent expense to the HHMI,
which significantly reduces rent expenses within the department of Pathology. HHMI has
approved a renovation plan that will provide additional seating within the labs. This construction
is anticipated to be completed during FY Q9.

Several pieces of equipment were purchased during this year. Most significantly, two Solexa
sequencing machines for the 5" floor Cancer Center as well as two mass-spectrometers and a
robotic system in Chris Beecher’s lab at Traverwood.

The Center’s financial strength remains strong. Recent large grant awards will alleviate the
spending of Center funds in the near future.

Dr. Arul Chinnaiyan, MCTP Director
and Jill Granger, Sr. Technical Writer
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MLabs Program

Steven H. Mandell, M.D.
Assistant Professor of Pathology
Director of MLabs Program

OVERVIEW

MLabs, established in 1985, is the University of Michigan Health System's outreach laboratory
program. Its role is to extend the pathology department's clinical laboratory services and faculty
expertise to regional hospitals, clinics, physician offices and other healthcare settings; work that
otherwise might be sent outside the region or state to national reference laboratories. This
model proved to be successful, capitalizing on the quality reputation of the University, the Health
Care System and the Department, and the dedication and drive of several key individuals to
guide and support the growth of the program; MLabs has continued to grow since its inception.

With competition in the marketplace and advances in laboratory automation and informatics,
quality in clinical laboratory testing is now assumed by our clients and laboratory services are
increasingly being viewed as a negotiable "commodity" with work going to the lowest bidder. As
such, MLabs is able to distinguish itself from its competitors by offering specialty expertise and a
testing menu, Stat services, and University programs not available at local or regional levels
from national reference laboratories.

MLabs is expected to grow and further enhance its services, capacity, and operations and will
do so sharing in the progress of the clinical laboratories. The Mission Statement below
describes this intent and reflects the client advocate role that MLabs must play in the
advancement of departmental operations; it reflects MLabs’ continued commitment to respond
and remain responsible to the competitive marketplace.

Mission Statement
1. To develop and enhance MLabs; to increase its scope and profitability.
2. To represent the "voice" of the outreach client and patient in seeking constant
improvement in all University laboratory, clinical, administrative, informatics, compliance
and business operations where they might impact MLabs services; to do the same when
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dealing with external vendors who provide support services to the Department that might
impact MLabs services.

3. To maintain price competitiveness in our target markets; to ever seek improvement in
the revenue/cost ratio for the MLabs test menu.

4. To enrich the academic mission of the department by providing laboratory specimens of
interest to the faculty, residents and students as well as opportunities to expand the
faculty's reputation and reach into the regions we serve as educators, experts,
supportive colleagues and researchers.

5. To support the mission of the University of Michigan Health System (UMHS) by
providing outpatient laboratory services through a network (or networks) of hospitals'
laboratories.

Workforce

Faculty

Division Director - Steven H. Mandell, M.D., Assistant Professor, (35% effort of full time
appointment)

Associate Director - Rodolfo F. H. Rasche, M.D., Assistant Professor, (10% effort of 60% part
time).

Staff

These individuals represent the University of Michigan Health System and Pathology
Department to the patients and clients we serve on a day-to-day basis and are by far our most
prized and valuable resources. H. Steven Gregg, previously our lead client services
representative (call center), has assumed the role of training specialist for our outreach
laboratory portal, MLabs Connect, our division's web-based, electronic order entry and results
client interface. Through this role, he maintains a more direct contact with our clients. At the
same time, our call center hours of operation have been expanded and MLabs customer service
representatives are now available from 6:30 am to 11:00 pm, Monday through Friday, and from
7:30 am to 4:00 pm on Saturday to better serve the needs of both our hospital clients as well as
our outpatient clinics and urgent care centers now providing weekend and evening services. To
enable these activities, Samantha Coffey, Jenny Curtis, Billie Jo Bennet and Cindy Lycan have
joined the MLabs call center crew. Samantha and Jenny were recruited as excellent candidates
from our specimen processing area while Billie Jo and Cindy were recruited from customer-
oriented service positions outside of the laboratory. Specimen Processing (formerly Central
Distribution) staff cover our phones for off-hours coverage.

Program Manager Susan Valliere, BS, MT (ASCP) 15 yrs with MLabs

Operations Supervisor |Deborah Moss, BS, MBA, MT (ASCP)SM |12 yrs with MLabs

100



Account Representative

Melissa Brown, MT (ASCP)

12 yrs with

MLabs
. . Deirdre Fidler, MHSA, BS, MT 12 yrs with
Managed Care/Financial Analyst (ASCP) MLabs

Information Technology Support
Specialist

Steve Goyette, BS, MT (ASCP)SC

3 yrs with MLabs

Training Specialist, MLabs Connect

H. Steven Gregg

8 yrs with MLabs

Customer Service Assistant, Senior

Chanin Kelly

4 yrs with MLabs

Customer Service Assistant,
Intermediate

Denise White

7 yrs with MLabs

Customer Service Assistant,
Intermediate

Leesa Stanislovaitis

6 yrs with MLabs

Customer Service Assistant,
Intermediate

Victoria Clark

3 yrs with MLabs

Training Specialist, MLabs Connect

Jackie Goodman

2 yrs with MLabs

Customer Service Assistant,
Senior

Jenny Curtis

1 yr with MLabs

Customer Service Assistant,
Intermediate

Samantha Coffey

1 yr with MLabs

Customer Service Assistant,
Intermediate

Cindy Lycan

1 yr with MLabs

Customer Service Assistant,
Intermediate

Billie Jo Bennett

1 yr with MLabs
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Market Segments Served
The MLabs Division plays a significant role in providing reference laboratory services to the
Michigan and northern Ohio regions.

Market segments served

Dermatology

Drug Testing / Psychiatry and Drug Counseling
Extended Care Facilities

General Surgery and Surgical Subspecialty Practices
Government Subsidized Health Screening Programs
Hospitals — Full Coverage

Hospitals — Reference and Esoteric Testing
Independent Laboratories

Industry Health Services

Infectious Diseases

Laboratory Networks

Managed Care

Medical and Medical Subspecialty Practices

Medical Oncology
Multi-Specialty Clinics
Neurology

Nursing Homes / Residential Care
Obstetrics and Gynecology
Ophthalmology

Pathology Consultations
Pediatrics

Podiatry

Research Industry - Commercial
Specialty Clinics

University Health Services

Visiting Nurse Associations

Non-Hospital Market
10% of business based on actual CP Billings and 20% by Test Activity. Market representation
includes Industry Health Services, Commercial Research Facilities and Independent
Laboratories.
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Hospital Market

40% of business based on actual CP Billings and 45% by Test Activity. MLabs is the primary
reference laboratory and provides full esoteric laboratory testing to 13 hospitals in Michigan and
northern Ohio. MLabs provides specialty services, e.g., renal biopsy, flow cytometry, molecular
diagnostics to an additional 20+ hospitals throughout the state. No significant hospitals were
added to this market during the past fiscal year.

Physician Office Market

50% of business based on actual CP Billings and 35% by Test Activity. Testing from these
offices is billed to the third party payer at UMHS' 3" party fee schedule. This segment
represents laboratory testing provided to over 125 individual offices in the greater Washtenaw
County service area.

Managed Care

M-CARE

In January 2008, M-Care, a client since 1996, functionally ceased operations with most patients
transitioning to the Blue Care Network, M Premier Care Plan. MLabs supported M-Care, its
physicians and patients during the transition period and will continue to taper support as claims
are processed and closed. We continue to support the array of Blue Care Network activities
through the health system's contracts with BCN as well as through our relationship as an equity
member of Joint Venture Hospital Laboratories.

Laboratory Networks
Joint Venture Hospital Laboratories (JVHL)

JVHL is the largest laboratory network in Michigan and is organized as a limited liability
company in Michigan, equally owned by its hospital laboratory members. The University of
Michigan Health System (MLabs) became an equity member of JVHL in 1997. MLabs
personnel coordinate all of the Departmental issues pertaining to contractual obligations to
JVHL (e.g., Quality Assurance and HEDIS reporting). The University is represented on JVHL's
Executive Committee by Dr. Mandell and Mr. Eugene Napolitan (Capital Projects Manager), and
on the Quality Assurance, Operations, and Marketing Committees by Deirdre Fidler.

Great Lakes Laboratory Network (GLN)

MLabs became a member of GLN in 1996. MLabs does not participate in managed care
contracts through GLN; our membership is primarily advisory through representatives on the
Executive and Steering committees.

Financial Performance
At the time of this report, MLabs projects an increase in total gross billings and total number of
tests this year.
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MLabs Services

MLabs coordinates Continuing Medical Education activities for its clients, including a popular
Saturday Anatomic Pathology Symposium (includes informal lectures, lunch and slide reviews
at a multi-headed projection scope), attendance at the department's annual Blood Bank
Conference, and other events. Client site training is also provided for a variety of in-service
topics.

MLabs Client Services Office acts as liaison between Department and UMHS Health Center
sites on all related lab issues. Client service assistants handled about 50,000 incoming client
calls this year, an increase of over 7,000 calls. We expect this number to level off as the use of
MLabs Connect expands as a reporting and specimen tracking tool. While client retention was
100% this year, Deb Moss is expanding training of customer service personnel to better enable
handling of health system calls currently directed to Specimen Processing. In addition, MLabs
fields requests for outside research, community testing and health fairs. We facilitate these
requests from the initial phone inquiry through final resolution.

Intermittently, Pathology Informatics requires changes in PathNet or interfaces that require 1S
maintenance by our clients. These efforts are facilitated and coordinated by the MLabs staff.
Activities this past year include assisting interfaced clients with conversion of Specialty
Laboratory Send-outs to specific orderables, labels and manifests. Likewise for on-site AP type
clinical lab orders; converting XLABEL miscellaneous to specific laboratory locations on routing
label; conversion of Mayo Miscellaneous send-out orders to specific orderables, labels and
manifests in process.

Use of our web-based laboratory portal for customer electronic order entry and result retrieval,
MLabs Connect, has been rolled out to a hospital-based critical care center, a nursing home
and a physician's office as part of our implementation model. In addition, work on an interface
to a multispecialty physician group's electronic health record has made significant progress.
These efforts have largely been overseen by Jackie Goodman and H. Steven Gregg as patient
and user advocates and trainers in clinical operations, Stephen Goyette and Alan Machcinski in
programming and system operations, Sue Valliere and Dr. Mandell as laboratory and
administrative liaisons, Melissa Brown as customer support, and Deb Moss as patient
registration coordinator. The roll out of MLabs Connect represents a major undertaking for
MLabs that will continue to show benefits for patient care, patient safety, physician satisfaction
and laboratory efficiency for years to come. Partnering with our three primary settings, we have
been able to make many programming changes that will help customize the MLabs Connect
product to meet our client's operational and patient care needs.

MLabs Connect has also helped us extend our market to include the first of our local nursing
homes. The success of this project (Go Live) goes to the entire team, supplemented with
special efforts by our on-site, care-oriented phlebotomists, Deneen Wilson, Kim Fera and Mary
Bahrou. We have had a highly favorable response from our clients indicating that we have
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significantly improved not only the quality, but also the efficiency of care.

Strategic Planning and Marketing

In consideration of the market advocacy role MLabs plays within the department, we lead
initiatives to:

Expand our brand identity and internal marketing opportunities

Evaluate market needs and areas of potential future growth

Establish test menus for market segments or disease groups

Develop co-marketing opportunities with our clients or other UMHS programs
Respond to requests for proposals for outreach services

arwdOPE
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VA Health Systems - Division Reports

Ann Arbor VA Health System
Pathology and Laboratory
Medicine Service

Stephen W. Chensue, M.D., Ph.D.

Professor of Pathology

Chief of Pathology and Laboratory Medicine
Service AAVHS

OVERVIEW

The VA Ann Arbor Healthcare System (VAAAHS) is a University of Michigan affiliated tertiary
health care provider for veterans. It is one of three tertiary medical centers in the Veterans
Integrated Service Network (VISN) #11, serving the veteran population of Michigan, and
portions of Ohio, Indiana and lllinois. The VAAAHS Pathology and Laboratory Medicine Service
(PALMS) maintains a close relationship with the University Department of Pathology on all
levels. All pathologists in the VAAAHS have medical school appointments and participate in
university activities in a manner similar to other departmental sections. Recruitment for
VAAAHS pathologists is a joint activity and candidates are selected on the basis of academic
performance and potential, as well as professional competence similar to any departmental
candidate. There are currently four full-time pathology staff positions and a consultant
dermatopathologist. Two and a half resident training positions in the Department's program are
supported with funds from the Department of Veterans Affairs. All residents serve monthly
rotations in Surgical Pathology, Autopsy Pathology, with access to Diagnostic Electron
Microscopy and special study programs in Surgical Pathology, Cytopathology and Digital
Imaging. The VAAAHS laboratory retains full accreditation by the College of American
Pathologists. The VAAAHS satellite laboratory at the Toledo Outpatient Clinic has been
inspected by the JCAHO and is currently fully accredited. The medical center's Decentralized
Hospital Computer System (VistA) is recognized as the most fully integrated medical
information system. It combines all of the clinical management of the patients and shifted to a
computerized patient record system (CPRS) in year 2000. Data storage for all components of
pathology and clinical laboratories has contained full patient information for nearly three
decades. Digital images of selected patient surgical, cytopathology, autopsy and ultrastructural
specimens are stored as part of patient medical records and are accessible to clinicians.

In addition to the Toledo Outpatient Clinic, there are additional community-based outpatient
clinics (CBOCs) in Flint, Lansing, and Jackson, Michigan. The VAAAHS PALMS provides
specimen testing for these four sites. The VAAAHS PALMS has successfully adapted to the
shift to outpatient care and provides highest quality laboratory services in an environment of
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increasing demand. The VISN continues efforts toward an integrated health delivery system.
Diagnostic Services will be a target for networking/consolidation among the current eight
independent facilities. This will result in additional sharing of service responsibilities, equipment
standardization, VISN-wide reagent contracting, decreased cost of referred (send-out) testing to
non-VA clinical labs, and an increase in the workload in VAAAHS's anatomic pathology and
clinical labs. Due to overall testing volume, laboratory equipment standardization with blanket
contracting promises to allow for substantial savings in laboratory costs. In FY2008, the
VAAAHS PALMS played an instrumental role in implementing a comprehensive Methicillin
resistant Staphylococcus aureus (MSRA) control program. Using PCR analysis of nasal swab
samples, all admission, inter-floor transfer, and discharged patients are monitored for MSRA.
This has allowed for rapid isolation of MSRA-colonized patients and detailed tracking of
nosocomial infection. The VA program will likely serve as a national standard for other
institutions.

CLINICAL ACTIVITIES

I. Anatomic Pathology
A. Surgical Pathology
1. Background : In addition to serving local hospital and clinics, the VAAAHS PALMS is
currently performing all surgical pathology for the Battle Creek/Grand Rapids
facilities. The Ann Arbor PALMS also performs all gynecologic cytopathology for
Battle Creek, Detroit, Toledo, and affiliated CBOCs.
2. Case load: 7,833 surgical cases were accessioned and reported during 2007, this is
an 8% increase over 2006.
3. Quality Assurance: There is an extensive quality improvement program within
Anatomical Pathology including regular consultations with the Armed Forces Institute
of Pathology, University of Michigan, and other outside consultants. There is a
comprehensive quality assurance review with analyses of frozen section accuracy,
amended diagnoses, surgical appropriateness, turnaround times, report quality,
random retrospective review, and follow-up of positive cancer diagnoses. In
addition, the VAAAHS PALMS has taken the lead with regard to patient safety by
implementing a preop second review of pathology for patients about to undergo
major resections or excisions.

a. Surgical pathology diagnosis under 48 hr: 99.2%

b. Average surgical pathology report turn-around-time: 1.3 days
c. Case concordance (internal and external second reviews): >99%

d. Average frozen section turn-around-time: 9 minutes
e. Frozen section to permanent section concordance: >99%

4. Informatics, infrastructure and automation: Surgical and cytology readout stations are
fully integrated into a hospital digital imaging system. Images can be captured into
the patient record for cases of interest and when needed for documentation and
teaching purposes. In 2007, the histopathology laboratory was upgraded with state-
of-the-art cryotomes, tissue processors, cassette printers and slide printers. In
addition, a new state-of-the-art ergonomic grossing station was installed in early
2008. For dictation, voice recognition software has been installed on all pathologist
workstations with plans to expand its use over the next years.

B. Autopsy Pathology
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1. Background: The Department of Veterans Affairs maintains a policy to recognize the
value of the autopsy and to encourage increased utilization. Currently, VHA policy
does not establish a target autopsy rate but rather encourages performing a
maximum number sufficient to examine a variety of diseases and clinical
circumstances. The VHA does require all autopsy reports to be finalized in under
30d. Autopsies performed at the VAAAHS may also be presented by at the
extended Gross Conference and clinical service morbidity/mortality conferences at
the University.

2. Case load: 19 autopsies were performed during 2007 at a rate of 18.2% of in-
patient deaths.

3. Quality Assurance: Autopsy protocols are submitted to clinical staff for comparison
of anatomic diagnoses with to clinical findings. Each autopsy is also evaluated as to
correlation of clinical and anatomic pathologic findings by review of the pathologist.
Monthly reports are submitted to the VHA central office.

4. Autopsy reports completed under 30 d: 100%.

C. Cytology:

1. Background: Cytology specimens are of non-gynecologic diagnostic and gynecologic
screening types. Due to the increasing population of women veterans, gynecologic
pathology is becoming an important component of the VAAAHS workload. The
VAAAHS performs all PAP screening cytologies for the northern tier of VISN 11. The
Ann Arbor VA laboratory is rated a VA "Center of Excellence" in Cytology.

2. Case load: 4,147 cases were examined and diagnosed during this period. This is a
10% increase over 2006.

3. Quality Assurance: The VHA requires that its cytopathologists are enrolled in multiple
proficiency testing programs encompassing both gynecologic and non-gynecologic
diagnosis. In addition, several aspects of quality assurance are monitored.

a. Non-gyn cytology diagnosis under 48 hr: 98.6%

b. Average non-gyn cytopathology report turn-around-time: 1.2 days
c. Average gyn screening (PAP) turn-around-time: 4.0 days
d. Cytology to surgical pathology diagnostic concordance: 97%

D. Electron Microscopy

1. Background: The VAAAHS is a "Center of Excellence" in electron microscopy and
serves as consultant to other VA Medical Centers, the University of Michigan Medical
Center and to other hospitals by contract. The unit also serves several VAAAHS
research investigators. An elective rotation is available for pathology residents in
electron microscopy. In some cases, electron microscope findings are used to
complement surgical or cytopathology diagnoses.
Case load: 42 electron microscopy cases were processed in 2007.
Quality assurance: In order to maintain a "Center of Excellence" certification, the
VAAAHS is required to submit a detailed annual report to the central office providing
statistics and representative EM case examples. These reports are evaluated by a
panel of experts and certification documents are provided.

wn

II. Clinical Pathology
1. Case load: During the period of this report 1,829,323 clinical pathology tests were
performed in the Ann Arbor laboratory: Chemistry, 1,257,465,
Hematology/Coagulation/Urinalysis, 304,478, Microbiology, 53,557, Blood Bank,
31,679. , Atotal of 92,072 phlebotomies were performed. Our affiliated community-
based outpatient clinic laboratory in Toledo performed 153,704 tests. These figures
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represent productivity (billable) rather than weighted test numbers. Residents may
participate or observe clinical pathology procedures when this activity is appropriate
in relation to their rotations. Drs. Chensue, Utiger and Chamberlain oversee the
clinical laboratory and make available interesting and pertinent clinical laboratory
information available to residents as desired. Clinical Pathology and medical
historical data is available to pathology residents via CPRS for their information in
surgical pathology, autopsy pathology, and elective rotations.

2. Quality assurance: An extensive quality assurance program is in place monitoring
all aspects of clinical laboratory activities, including proficiency testing, precision,
turn-around-times, safety, education, and staff competency.

3. Informatics, infrastructure and automation: The VAAAHS clinical laboratories have
continued to incorporate as much automation as possible employing state-of-the-art
analyzers. In 2008, new chemistry, hematology and microbiology analyzers
contracted for 2007 will be installed. In addition, the special chemistry will be
employing automated capillary zone electrophoresis to replace manual agarose gel
technology.

RESEARCH ACTIVITIES

The specific research efforts of the VA pathology staff are included on individual reports. Dr.
Stephen Chensue has ongoing research program funding by the NIH and VHA. He also
participates in cooperative studies with other investigators at the University of Michigan. Dr.
Hedwig Murphy is also assigned a 50% research and academic effort. Drs. Murphy and
Chensue have research laboratories in Research Building 31 of the VAAAHS. All staff
participates in various clinical studies and collaborates with a variety of investigators. In
general, the laboratory serves the VAAAHS research program by providing considerable
technical support for clinical research and in some cases for more basic research in both
anatomic and clinical pathology.

EDUCATIONAL ACTIVITIES

In surgical pathology the staff pathologists provide one-to-one mentoring during the surgical
case sign out. The resident assigned to surgical pathology, usually a first year resident in
training, has the opportunity to examine all of the specimens grossly and microscopically under
close one-to-one mentoring by the staff pathologists. The resident interacts with the clinical
teams, and the Weekly Urology Case Review Conference is held by Dr. Murphy. The residents
assigned to autopsy and surgical pathology are primary presenters in clinical conferences. The
residents obtain a broad educational experience and aid in providing high-quality medical care.
Residents are invited to join in Continuing Medical Educational activities in histopathology and
cytopathology from the AFIP, CAP, and ASCP. Because of the closeness of various sections of
the laboratory, there is frequent consultation among the pathologists and the residents are
involved throughout. Since the VAAAHS is physically close to the University, the residents are
expected to attend the appropriate teaching conferences at the University. VAAAHS pathologist
staff contribute to the laboratory and lecture portions of the second year medical and graduate
students at the University of Michigan. In addition, Dr. Murphy designed and implemented
pathology courses for graduate students (Path 581). Both Drs. Chensue and Murphy have
made presentations at national and international pathology conferences. Through his research
program Dr. Chensue also mentors post-doctoral fellows, graduate students and undergraduate
students.

112



Division Report — Ann Arbor VA Health System

ADMINISTRATION

Dr. Chensue has served as Chief of Service since March 2001. He serves on the VA/UM
Dean's Committee as well as local and national VA oversight committees. The staff
pathologists at the VAMC serve in various capacities involving administrative tasks for the
University of Michigan, such as the Resident Selection Committee, the Medical Student
Admissions Committee, Graduate student preliminary exam and thesis committees, teaching
faculty for second year medical students, and teaching for other graduate courses in the
medical school. At the VAAAHS, the pathology staff members serve on all major committees
involved with institutional policies and procedures.

The VA's National Cytopathology Proficiency Program's administrative offices are located in the
VAAAHS. All VA pathologists privileged in cytopathology are required to participate in a 16
glass slide comprehensive VA-AFIP sponsored proficiency review annually in addition to ASCP
sponsored programs for gynecologic and nongynecologic cytopathology.

A major development was the implementation of the VA Physicians Pay Bill which was intended
to improve performance and retention by adjusting salaries of VA physicians to better match
that of their academic peers. Physician salaries are now adjusted according to years of service,
workload and achievement of target performance measures.

SUMMARY

The VAAAHS Pathology and Laboratory Medicine Service is the major provider of Anatomic
Pathology services for the northern tier of VISN 11. The primary goal of the department is to
provide high quality diagnostic services and appropriate care to the veteran patients. This is
evidenced by continuing accreditation by external review agencies such as the College of
American Pathologists, Joint Commission for the Accreditation of Hospitals Organization and
the Food and Drug Administration. There is close supervision of resident activities as they are
involved with patient care. All staff members are privileged and evaluated in accordance with
their training, experience, continuing education and participation in quality improvement
activities. Within the service there is an extensive quality improvement program that integrates
with that of the hospital as a whole. The affiliation with the University of Michigan serves to
strengthen and improve the quality of patient care to our veterans. The teaching effort involving
both residents and medical students is of benefit to the two institutions. The VAAAHS PALMS
is positioned to continue delivery of high quality service to Veteran patients as demand for
medical care continues to mount in the next decades.

Stephen W. Chensue, M.D., Ph.D.
Professor of Pathology

Chief of Pathology and Laboratory Medicine
Service AAVHS
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Division of Finance and Administration

Martin A. Lawlor
Department Administrator

OVERVIEW

The Division of Finance and Administration, which is under the auspices of the Office of the
Chairman and directed by Mr. Martin A. Lawlor, Department Administrator, is

responsible for the business, operational, and fiscal affairs of the Department of Pathology as
mandated by the policies of the Chairman, University of Michigan Health System (Medical
School and Hospitals), and the University.

In addition to directing this division, Mr. Lawlor serves on various Departmental, Health System
and University committees. He is also the current Midwest Regional Representative to the
Pathology Department Administrators Coordinating Council, a section of the Association of
Pathology Chairs. He came to University of Michigan in July 2007, after a 15-year career at
UCLA Health System. He oversaw a departmental restructuring meant to integrate Medical
School and Medical Center activities by function, and was successful in recruiting a new Safety
& Compliance Coordinator, Financial Coordinator, and Director of Professional Billing.

Leadership provided by the administrator included continued planning for the new Clinical
Pathology Building adjacent to the Cardiovascular Center, with the selection of Cannon Design
of St. Louis as the architects for this project. This building is scheduled to go to the Regents for
approval late in calendar year 2008. Other current initiatives include providing pathology
support for a new breast cancer and melanoma service for the East Ann Arbor Ambulatory
Surgery Center, design of the New Brighton Center to include a core lab, a blood draw station,
and a frozen section room, and completion of the move of Clinical Cytogenetics and MCTP
research labs to the Traverwood building. The Department identified five capital needs that
were above the $300,000 threshold and was able to get all five approved. This approval allows
us to move forward with renovation of the morgue and autopsy suite, increasing capacity in our
apheresis clinic, an upgrade to our shared IT facilities with Radiation Oncology, purchasing a
labeling system to provide positive patient ID’s to increase patient safety, and finally, purchasing
two DNA sequencers for our Molecular Diagnostic Lab which enable us to increase our
molecular test menu and decrease the number of tests sent out.
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ADMINISTRATIVE SUPPORT CENTER

Administrative Support Center/Pathology Laboratories

This includes preparation and monitoring of all Hospital laboratories’ revenue, expense and
capital budgets, and personnel and payroll systems. Gross revenue for FY2008 was
$402,121,400, compared to $374,300,000 in FY2007, an increase of 7.4%. Approximately half
of this increase can be attributed to price increases. During this period, total laboratory
expenditures were $71,152,400. As part of the departmental restructuring, Mr. Thomas Morrow
is responsible for administration of the Clinical Pathology Laboratories and Mr. Craig Newman is
responsible for the administration of the Anatomic Pathology Laboratories.

Mr. Thomas Morrow oversaw the Clinical Pathology Laboratories, which account for 90% of our
Medical Center revenue and expenses, during a challenging year in which increased length of
stay on the inpatient side and decreased activity on the outpatient side caused extreme
pressure to achieve our margin. Mr. Morrow was instrumental in putting together submissions
and ROI’s to get our capital needs met, as well as leading Lean workflow improvements in our
Chemistry Lab, Hematology Lab, and Specimen Processing.

Mr. Craig Newman took on the new role of Anatomic Pathology Operations Administrator this
year. In addition to overseeing the A/P Labs, Mr. Newman had a key role in implementing
Histology workflow changes in August of 2007 that reduced batching and led to single-piece
flow in our lab. This has led to documented improvement in turnaround time and improvement
in patient care. In addition, Mr. Newman is the department lead for the morgue renovation, East
Ann Arbor Ambulatory Surgery Center renovation that will allow inter-operative consultations
with Surgical Oncology faculty, as well as overseeing changes to our slide storage facility and
our “Block Buster” project to centralize consult accessioning.

Safety and Compliance Administrative Coordinator: Ms. Brenda Schroeder assists with the
coordination of intra- and inter-laboratory activities for the anatomic and clinical pathology
laboratories; this includes coordination of required proficiency tests, coordination of inspections
required for continuing certification or licensure by the JCAH, CAP and MDPH, and serving as
departmental representative on the Safety Committee and Disaster Committee. In addition, the
Administrative Coordinator acts as the liaison with the Hospital for renovation projects,
coordinates the publication of the Pathology Laboratories Handbook (including on-line version),
and is responsible for all requisition modifications.

Billing Coordinator: Ms. Nancy Coray is responsible for processing and auditing all laboratory
charges (gross charges of approximately $402,121,400), ensuring the accuracy of the daily
billing files, correction of all errors with the appropriate Hospital department and responding to
all questions regarding interdepartmental, MLabs or Hospital patient billings (technical portion).
Ms. Coray is also responsible for our billing system related to the MLabs Program.

Human Resources

As part of the departmental restructuring, the Medical Center and Medical School human
resource functions were combined and are led by Ms. Laura Blythe and Ms. Beverly Smith, with
support from Ms. Cathy Bearman. They are responsible for human resource issues for faculty
and staff in the Medical School (approximately 297 FTESs) including our house officer program
(39 FTESs), postdoctoral fellows (41 FTES), and graduate students (15). They also provide
administrative oversight for staff in the Pathology Education Office and the faculty support staff

118



Division Report — Finance and Administration

in the Medical Science | Building, and also coordinate the human resources functions for
Pathology Laboratories’ non-instructional staff (approximately 613 FTES). In addition, Ms. Smith
serves as lead for the department's orientation program, coordinates the Medical Technology
Internship Program, and is a departmental representative for the Health System's Diversity Task
Force.

Office of Academic and Business Affairs—Medical School

Manager: Mr. David Golden is responsible for the all funds budget preparation, funds allocation
model (FAMII), variance reporting, tracking of all Medical School expenditures, professional fee
billing operations (front end), general funds, and teaching and administration funds. All
business and administrative functions associated with our sponsored research and education
programs including coordination of the application process (pre-award), receipt of grant awards,
establishment of budgets, monitoring of expenditures and acting as liaison between the principal
investigators, research sponsors and other university departments are now performed by staff in
this unit (post-award). In addition, human resources functions associated with non-instructional
staff (Medical School paid), house officers, and post-doctoral fellows are coordinated in this
office. During this past year, he participated in the successful recruitment of Dorothy Nalepa as
Administrator for the Michigan Center for Translational Pathology and continues to oversee her
training in the areas of financial management and human resources.

Administrative Specialist: Mr. John Harris is responsible for oversight of the staff supporting our
research programs and the daily management of post awards. Extramural sponsored
expenditures for FY2008 amounted to approximately $23,542,261.

Administrative Specialist: Mr. Thad Schork is responsible for pre-award activities for our
research program and serves as Development Coordinator for the Department of Pathology. In
addition, he also serves as the lead administrative staff member for facilities, including major
renovation projects initiated in the Medical Science | Building, levels 4 and 5, and the Pathology
Laboratories. In addition, he is responsible for building maintenance and minor renovation.

Financial/Business Analyst Senior: Ms. Christine Shaneyfelt was hired in April 2008 to join the Finance
and Administration Division. Ms. Shaneyfelt serves as the primary contact for UHHC finance; this
includes completing the Hospital budget for FY 09 and developing and managing the departmental
capital equipment process. In addition, Ms. Shaneyfelt has prepared a number of financial analyses
including profit and loss statements, faculty incentive analysis and financial performance reports for
both Anatomic and Clinical Pathology divisions.

Capital Projects

Mr. Eugene Napolitan stepped down as Department Administrator in July 2007, and took on a
new role as Capital Projects Manager on a 40% appointment. Mr. Napolitan led the project to
move Clinical Cytogenetics and MCTP labs to the Traverwood complex, and overcame major
challenges to get them moved by the end of the fiscal year. In addition, he completed
continuing projects related to the Blood Bank/Bone Marrow Processing Facility, and offices and
facilities on the 4™ and 5™ level of the Medical Science | Building; as well as being a key
member of the Clinical Pathology Building Facility Planning Committee and Project
Implementation Team.
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Mr. Napolitan also participates in development activities for the Department, coordinated the
first annual “New Frontiers in Diagnostic Pathology” national conference, and served as
Executive Secretary-Treasurer of the A. James French Society of Pathologists.

Office of the Chairman

Office Manager: Ms. Lynn McCain provides support to the Chair of the Department including
management of his calendar, completing travel arrangements and preparation of manuscripts,
abstracts, clinical consultations and all materials related to the search committees chaired by
Dr. Hess. In addition, Ms. McCain took on hew managerial responsibilities for our faculty
support group, and started a monthly mentoring series for our administrative support staff.

Operations Assistant: Ms. Holly Eliot provides support to the Administrator, Mr. Martin Lawlor,
including scheduling, travel arrangements, data collection, and event planning. She administers
continuing medical education funds for faculty and house officers, reconciles the department P-
cards, and is responsible for renewal of medical licenses and payment of honoraria for visiting
professors. Ms. Eliot is one of our key resources and serves as a mentor to many of our staff.

Pathology Professional Fee Billing Office

Ms. Holly Daul was recruited this year as Director of Professional Billing to oversee the
combined Pathology/Radiology Billing Office. She oversees 26 FTE staff and is responsible for
the coding, accounts receivable management, and collections of professional fees for services
provided by Department of Pathology faculty.

SUMMARY OF FINANCIAL DATA FOR FY2007

Grants and Contracts and Other Accounts

e 417 active grants, contracts and other accounts
*Includes General Fund, Extramural Funds, FGP Professional Fee Income, Gift, etc.
Total Extramural Direct Expenditures: $ 17,399,804

e Indirect Extramural Research Expenditures: $ 6,024,806
Total Sponsored Projects: $ 23,424,610

Faculty Group Practice Plan—Pathology Associates

o Number of charge entries: 228,341

e Gross Billings—Anatomic and Clinical Pathology: $ 34,874,484

e Net (FGP): $13,192,820

e Part A Payment-Laboratory & Administrative Supervision: $ 2,969,530

All Fund Expenditures—Medical School

Compensation & Benefits: $ 31,001,977

Commodities & Other Costs: $ 16,047,722

Total: $ 47,049,699

Number of Funded Faculty: 100

Number of Funded Residents & Clinical Fellows: 39

Number of Funded FTE Research Staff: 159 (15 graduate students, 41 post-doctoral
fellows)
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Pathology Laboratories

Number of billed tests reported by CDM: 5,095,634

Total Gross Revenue—Pathology Laboratories: $ 402,121,402
Total Direct Expenses—Pathology Laboratories: $ 71,152,444
Number of FTE Staff: 613

Martin A. Lawlor
Department Administrator
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Gerald D. Abrams, M.D.

Professor Emeritus of Pathology

I. Clinical Activities
A. Cardiac Transplant Team: Transplant biopsies - 3 weeks

Il. Teaching Activities
A. MEDICAL STUDENTS
1. Freshman Class
a) Co-director and lecturer, General Pathology/Basic Concepts of Disease (Patients
and Populations and Cardiovascular-Respiratory sequences): 8 lecture hours.
b) Multidisciplinary conferences: 2 contact hours.
c) Co-director, lecturer, and lab instructor, Histopathology sequence: 28 contact
hours (4 lectures, 24 lab hours).
2. Sophomore Class
a) Pathology lab instructor, multiple sequences: 50 contact hours.
3. Production of Teaching Materials
a) Syllabus and website to accompany M-1 Pathology lectures.
b) Syllabus and website to accompany M-1 Histopathology.

B. OTHER
1. Hospital Conferences
a) Cardiology-Pathology Case Conference (with Cardiology staff): 8 hours.
b) Internal Medicine Grand Rounds: 2 hours.
2. Community
a) Director and lecturer, "Mini Med School" (6-week course for the public): April -
May 2008.

lll. Research Activities
A. PROJECTS UNDER STUDY
1. Pathogenesis of aortic aneurysms and aortic dissections (D.Williams, Radiology).
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IV. Administrative Activities
A. INSTITUTIONAL
1. Member, Component | Committee

V. Other Relevant Activities
A. EDITORIAL BOARDS/REVIEWS
1. Editorial board member, Modern Pathology.
2. Ad hoc reviewer, Cancer.

B. MEMBERSHIP AND OFFICES IN PROFESSIONAL SOCIETIES
1. AAAS
2. USCAP
3. Gastrointestinal Pathology Society
4. Michigan Society of Pathologists

VI. Publications - None
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Thomas M. Annesley, Ph.D.

Professor of Pathology

I. Clinical Activities

A.

B.

C.

Director, Drug Analysis and Toxicology

Chemical Pathology Laboratory, Clinical Pathology Laboratories.
Laboratory Director, Chelsea Family Practice, M-Care Facility.
Laboratory Director, Briarwood Medical Group, M-Care Facility.
Laboratory Director, Briarwood Family Practice Facility.
Laboratory Director, West Ann Arbor Health Care Facility.

New Assays Developed or Introduced

1. Cyclosporine by UPLC-LC-MS/MS.
2. Hemoglobin Fractionation by HPLC-UV (with D. Giacherio).

Il. Teaching Activities

A.

MEDICAL STUDENTS
1. Didactic Lectures on Mass Spectrometry, Toxicology.
2. Brown Bag Lecture Series.

DENTAL STUDENTS - None.

. GRADUATE STUDENTS - None.

HOUSE OFFICERS AND FELLOWS
1. Lecturer, Clinical Pathology Grand Rounds
2. Lecturer, Clinical Pathology Didactic Lecture Series
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3. Sign-out and Interpretation and Laboratory Results
E. LECTURES

1. "Clinical Mass Spectrometry: GC-MS and LC-MS", University of Virginia,
Charlottesville, Virginia, August 2007.

2. "lon Suppression and Matrix Effects in ESI -LC-MS", Children's Hospital of
Pennsylvania, Philadelphia , Pennsylvania , April 2008.

3. "lon Suppression and Matrix Effects in ESI -LC-MS", University of North Carolina ,
Chapel Hill , North Carolina , April 2008.

4. "Principles and Clinical Applications of Mass Spectrometry”, Michigan State

University , Lansing , Michigan , June 2008.

Research Activities
A. SPONSORED SUPPORT - None.

B. PENDING PROJECTS - None.

C. PROJECTS UNDER STUDY

1.
2.

lonization Effects in Mass Spectrometry.
Pediatric Tacrolimus Pharmacokinetics Study (GCRC Study Number
HUMO0006037).

IV. Administrative Activities
A. DEPARTMENTAL

1.

M.J. (Gus) Abell House Officer Award Selection Committee.

B. INSTITUTIONAL

1.
2.

Attended one-day Lean Training Course at UM.

Attended one-week Lean Health Care Course offered by the Engineering
Department and HRD at UM.

Attended six-day Executive Management Program at Notre Dame Mendoza College
of Business.

C. REGIONAL/NATIONAL/INTERNATIONAL

1.

No gk owd

Past-President, National Academy for Clinical Biochemistry.

Board of Directors, National Academy of Clinical Biochemistry

Executive Committee/Journal Management Group, Clinical Chemistry Journal.
Member, Council of Scientific Editors.

Member, World Association of Medical Editors.

Member, National Academy of Clinical Biochemistry

Member, American Society for Mass Spectrometry.
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Member, International Association of Therapeutic Drug Monitoring and Clinical
Toxicology.

External Promotions Evaluator for University of North Carolina, University of Florida,
University of Utah, and University of California Los Angeles.

V. Other Relevant Activities
A. EDITORIAL BOARDS/REVIEWS
1. EDITORIAL BOARDS

a.
b.
C.
d.

Clinical Chemistry

Therapeutic Drug Monitoring

Clinical Chemistry and Laboratory Medicine
Clinical Biochemistry

2. EDITORAL REVIEW ACTIVITIES

a.

@™0oo0cC

Clinical Chemistry

Therapeutic Drug Monitoring

Clinical Biochemistry

Clinical Chemistry and Laboratory Medicine

Rapid Communications in Mass Spectrometry
Journal of Mass Spectrometry

Journal of Chromatography Biomedical Applications

B. INVITED LECTURES/SEMINARS

"Clinical Mass Spectrometry: GC-MS and LC-MS", University of Virginia,
Charlottesville, Virginia, August 2007.

"lon Suppression and Matrix Effects in ESI -LC-MS", Children's Hospital of
Pennsylvania, Philadelphia, Pennsylvania, April 2008.

"lon Suppression and Matrix Effects in ESI -LC-MS", University of North Carolina,
Chapel Hill, North Carolina, April 2008.

"Principles and Clinical Applications of Mass Spectrometry”, Michigan State
University, Lansing, Michigan, June 2008.

1.

C. MEMBERSHIP AND OFFICES IN PROFESSIONAL SOCIETIES

Past-President, National Academy for Clinical Biochemistry.

Board of Directors, National Academy of Clinical Biochemistry

Executive Committee/Journal Management Group, Clinical Chemistry Journal.
Member, Council of Scientific Editors.

Member, World Association of Medical Editors.

Member, National Academy of Clinical Biochemistry

Member, American Society for Mass Spectrometry.

Member, International Association of Therapeutic Drug Monitoring and Clinical
Toxicology.

1.

©NOOAWN
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VI.

9. External Promotions Evaluator for University of North Carolina, University of Florida,
University of Utah, and University of California Los Angeles.

D. HONORS AND AWARDS
1. National Scholarship to the Notre Dame Mendoza College of Business Executive
Management Program, November 2007 (1 of 30 awarded nationally).
2. Who's Who in Science and Engineering, 2008.

Publications
A. ARTICLES PUBLISHED OR ACCEPTED FOR PUBLICATION IN REFEREED
JOURNALS
1. Annesley, T.M.: Methanol-Associated Matrix Effects in Electrospray lonization
Tandem Mass Spectrometry. Clin. Chem. 2007;52:1827-1834.

B. BOOKS/CHAPTERS IN BOOKS
1. Sluss, P., Annesley, T., and Sokoll L.: Proteomics, Mass Spectrometry, and Tumor
Markers. Self-Assessment in Clinical Laboratory Science II, A. Wu Ed., 177-199, in
press.

C. ABSTRACTS, BOOK REVIEWS, PUBLISHED LETTERS TO THE
EDITOR,MISCELLANEOUS PUBLICATIONS IN UNREFEREED JOURNALS
None.
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Henry Appelman, M.D.

M.R.

D.

E.

Abell Professor of Pathology

Clinical Activities
General surgical pathology service 2 weeks.

Gastrointestinal and hepatic pathology services - 7 months.
G-I Tumor Conference - 2-3 hours per month.
Liver Biopsy Conference - 8 hours per year.

Gastroenterology-Pathology conference - 10 hours per year.

Il. Teaching Activities

A.

MEDICAL STUDENTS

1. Pathology 600 - 2 full class 1-hour lectures.

2. Director of the 5 laboratories during the Gastrointestinal Sequence.
3. Senior Elective in Pathology: supervising during diagnostic signout

DENTAL STUDENTS
1. Pathology 630 (dental) - one hour full class lecture.

HOUSE OFFICERS AND FELLOWS

1. Surgical pathology diagnosing room instruction for assigned house officer - 4
months.

2. Gastrointestinal and hepatic pathology tutoring - full time.

LECTURES

1. Lectures in gastrointestinal and liver pathology to pathology trainees, 2 hours.
2. Consult conferences, 4-5 hours.

3. Introduction to liver pathology for Gastroenterology Fellows, 2 hours.
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Research Activities
A. SPONSORED SUPPORT

1.

"Great Lakes/New England Clinical Epidemiology and Validation Center" in
Hematology/Oncology (Dr. Dean Brenner PI). 5% effort.

B. PROJECTS UNDER STUDY

1.

A

10.
11.

Marginal collagenous colitis: does it exist? With BJ McKenna, W Xin, M Anderson
and L Evans

The prevalence of unsuspected invasive carcinomas in specimens resected for
high-grade dysplasia in Barrett's mucosa and the gastric cardia. With Weijian Zhu,
Barbara McKenna, Steven Ramsburgh, Joel Greenson and members of the Section
of Thoracic surgery.

Calcium sensing receptors in colorectal carcinoma, with James Varani and
colleagues.

Reproducibility of diagnosis of villous features and high-grade dysplasia in colorectal
adenomas, with Chris Golembeski and Barbara McKenna.

Lymphocytic esophagitis, with Julie Purdy, Chris Golembeski and Barbara McKenna.
Biomarkers in Barrett's mucosa with Dean Brenner, Kim Turgeon and a national
consortium of investigators.

Recurrent colorectal adenomas after polypectomy, with Kim Turgeon and a national
consortium of investigators.

Molecular signature observed in pancreas transplant biopsy specimens, with
Matthias Kretzler, Fu Luan and members of the Nephrology Division.

Intense mid-zone gastritis, clinicopathologic associations, with Scott Owens.
Sloughing esophagitis, with Julianne Purdy and Barbara McKenna.

Markers of risk for recurrent Barrett's and cardiac carcinomas in resection specimens
following chemo-radiation therapy, with Sharon Bihimeyer, Barbara McKenna and
members of the section of thoracic surgery.

IV. Administrative Activities
A. DEPARTMENTAL

B.

1. Chairman, Advisory Committee on Appointments, Promotion and Tenure
INSTITUTIONAL
1. Member, Cancer Work Group

C. REGIONAL/NATIONAL/INTERNATIONAL

1.

Member, American Joint Committee on Cancer, Lung and Esophagus Task Force
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V. Other Relevant Activities
A. EDITORIAL BOARDS/REVIEWS

1.

Editorial Boards

a) Modern Pathology

b) American Journal of Surgical Pathology
Reviewer

a) American Journal of Gastroenterology

b) Journal of Clinical Gastroenterology

c) Archives of Pathology and Laboratory Medicine

B. INVITED LECTURES/SEMINARS

1.

2.
3.
4

10.

11.

12.

Gastrointestinal Pathology topics: What in the hell is dysplasia?

Neoplastic and non-neoplastic lesions of the gastroesophageal junction.

The role of the pathologist in the diagnosis and management of colitides.

Pathology Update for Practicing Pathologists, American Society for Clinical
Pathology, Montreal, Canada, July, 2007.

"What is the old Ulcerative Colitis we knew and loved?", Southwest Arizona Veterans
Affairs Medical Center, Tucson , AZ , September 25, 2007.

"A Gastrointestinal Miscellany: New Issues, New Twists, and Golden Oldies", with
Barbara McKenna, Anatomic Pathology Slide Seminar, Annual Meeting, American
Society for Clinical Pathology, New Orleans, LA, October 20-21, 2007.

Slide Seminar and lectures on Stromal Tumors and Ulcerative Colitis, 2007 Annual
Meeting, Wisconsin Society of Pathologists, Inc, Waukesha, WI, November 17, 2007.
"Chronic colitis and what new stuff we are learning about it", Grand Rounds,
Department of Pathology, Cedars-Sinai Medical Center, Los Angeles, CA, December
10, 2007.

"No Name Polyps of the Gut", Grand Rounds, Department of Pathology, University of
Southern California, Los Angeles, CA, December 11, 2007.

"It is easy to talk about dysplasia of the gut, but it is impossible to diagnose it",
Meeting of the Los Angeles Society of Pathologists, Los Angeles , CA , December
11, 2007.

"Case based seminar with new twists and unusual aspects of gastrointestinal
biopsies involving the upper gut: esophagus, stomach and duodenal bulb, with some
resections thrown in as well", 29" Annual Seminar: pathology review: Gl and Breast
Pathology, Educational Symposia, Snowmass, CO, February 11, 2008.

"Histologic classification of dysplasia in Barrett's Mucosa", "What are the histologic
features in biopsies from Barrett's mucosa containing high-grade dysplasia that
indicate that there is invasive carcinoma in the lamina propria as well?", "What is the
prevalence of intestinal metaplasia in carditis, and what is its role in carcinogenesis
at this site?", "What is the result of the prospective evaluation of the progression of
HGD to adenocarcinoma?" Lectures at the 9" World Congress of the World
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13.

14.

15.

16.

17.

18.

1.
2.

ook w

Organization for Specialized Studies on Diseases of the Esophagus (OESO), Monte
Carlo, Monaco, April 6-9, 2008.

"Why do biopsies of ulcerative colitis seem to look more and more like Crohn's
disease: Whatever happened to the old ulcerative colitis that we knew and lover?,
Rodger C. Haggitt Lecture, Dept of Pathology, University of Washington, Seattle,
WA, May 1, 2008.

"Common diagnostic problems in hepatobiliary and pancreatic pathology", "Common
diagnostic problems in gastrointestinal pathology", "Non-controversial, pitfall-free,
and never updated gastrointestinal pathology tidbits", presented 2008 Spring
conference, Pacific Northwest Society of Pathologists, Vancouver, BC, Canada, May
3-4, 2008.

"PatholoGISTs and GISTS: our constant battle with stromal tumors". William M.
Christopherson Society Lecture, University of Louisville, Louisville, KY, May 16,
2008.

"Why do biopsies from ulcerative colitis colons look more and more like Crohn's
colitis" and Barrett's mucosa and its dysplasias, definitions and diagnostic criteria",
Anatomic and Clinical Pathology Update 2008, Department of Pathology and
Laboratory Medicine, University of Louisville, Louisville, KY, May 17, 2008.
"Fabulous contributions of Japanese doctors to relevant gastrointestinal, especially
esophageal, pathology in the United States as well as areas of contention" and "One
American pathologist's view of the diagnosis of Barrett's mucosa and its neoplastic
complications: We don't always have to agree, but we need to respect our
differences", Japanese Esophageal Society, Tokyo, Japan, June 21, 2008.
“Neoplastic diseases of the intestine”, sponsored by the American Society of Clinical
Pathologists. Santa Barbara, CA, June 3, 2008.

MEMBERSHIP AND OFFICES IN PROFESSIONAL SOCIETIES

United States and Canadian Academy of Pathology, Past President
Organization for Statistical Studies of Diseases of the Oesophagus (OESO),
President

American Society for Clinical Pathology, Fellow

American Gastroenterology Association, Member

American College of Gastroenterology, Fellow

Rodger C. Haggitt Gastrointestinal Pathology Society, Member

D. HONORS AND AWARDS

1.

Visiting professorships

a) Neuroenteric Unit, Division of Gastroenterology, University of Arizona and
Southwest Arizona Veterans Affairs Medical Center , Tucson , AZ September
2007.

b) Medical College of Wisconsin, November 2007.

c) Cedars-Sinai Medical Center, Los Angeles, CA, December 2007.
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d) University of Southern California, Los Angeles, CA, December 2007.
e) University of California at Los Angeles, Los Angeles, CA, December 2007.
f) University of Washington, Seattle, WA, May 2008.
2. Named Lectureships:
a) Rodger C. Haggitt Lecture, University of Washington, Seattle, WA, 2008.
b) William M. Christopherson Society Lecture, University of Louisville, Louisville,
KY, 2008.

VI. Publications
A. ARTICLES PUBLISHED OR ACCEPTED FOR PUBLICATION IN REFEREED

JOURNALS

1. Bhagavathula N, Hanosh AW, Nerusu KC, Appelman H, Chakrabarty S, Varani J.
Regulation of E-cadherin and beta-catenin by Ca2+ in colon carcinoma is dependent
on calcium-sensing receptor expression and function. Int J Cancer. 2007 Oct
1;121(7):1455-62.

2. Appelman HD. CON: High-grade dysplasia and villous features should not be part of
the routine diagnosis of colorectal adenomas. Am J Gastroenterol, in press.

3. Purdy JK, Appelman HD, McKenna BJ. Lymphocytic esophagitis. Am J Clin Pathol,
March, 2008, Accepted for publication.

4. Polydorides AD, Gruber SB, McKenna BJ, Appelman HD, Greenson JK. Adenoma-
infiltrating lymphocytes are a potential marker of HNPCC, Am J Surg Pathol, March
2008, Accepted for publication.

B. ABSTRACTS, BOOK REVIEWS, PUBLISHED LETTERS TO THE EDITOR,
MISCELLANEOUS PUBLICATIONS IN UNREFEREED JOURNALS
1. Polydorides AD, Gruber SB, McKenna BJ, Appelman HD, Greenson JK. Adenoma-
infiltrating lymphocytes are a potential marker of HNPCC. Mod Pathol. 21(Suppl
1):132A, 2008.
2. Purdy JK, Appelman HD, McKenna BJ. Sloughing esophagitis: a type of contact
esophageal injury in debilitated patients? Mod Pathol. 21(Suppl 1):133A, 2008.
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Ulysses G. J. Balis, M.D.

Director of Pathology Informatics,
Associate Professor of Pathology

I. Clinical Activities

A. Operational oversight of all Clinical Computational Services provided by Pathology
Informatics and oversight of data center infrastructure and operations for all centrally-
placed Pathology core research computational platforms
Liaison activities with numerous standing committees within the greater health center, in
support of Pathology Informatics
Careweb Clinical Advisory Committee - member
Ambulatory Care Information Search Committee - member
Long Term Committee for Outside Laboratory Results - Chair
UMHS/BCBS All Payers Repository Task Force - founding member
Process reengineering in the AP accessioning areas, allowing for use of automated
positive patient ID solutions to avoid specimen mis-identification.

w

EMmMOO

II. Teaching Activities
A. GRADUATE STUDENTS
1. Participation as faculty member of the newly-formed Medical Innovations Center
(MIC)
2. Participation as a domain content specialist on the newly-formed MIC Technical
Advisory Group.

B. HOUSE OFFICERS AND FELLOWS
1. Limin Yu, M.D. Postdoctoral Fellow
2. Jerome Cheng, M.D., Pathology Informatics Fellow

I1l. Research Activities
A. SPONSORED SUPPORT
1. CTSA U554

B. PENDING SUPPORT
1. SPORE GRANT

IV. Administrative Activities
A. DEPARTMENTAL
1. Administrative Director of Pathology Informatics
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B. REGIONAL/NATIONAL/INTERNATIONAL
1. Association for Pathology Informatics: President and Past President for the 2007-
2008 academic
2. World Congress on Pathology Informatics:Co-Organizer
3. Lab Infotech Summit: Co-Organizer
V. Other Relevant Activities
A. EDITORIAL BOARDS/REVIEWS
1. Archives of Pathology and Laboratory Medicine - Section Editor for Pathology
Informatics
2. Reviews
a. BMC Bioinformatics
b. Clinical Chemistry
c. Molecular Diagnostics
d. Pattern Recognition

B. INVITED LECTURES/SEMINARS
1. APIIl 2007, Pittsburgh - Computational Advances in Histopathologic Region of
Interest based Query,
2. Lab Infotech Summit, March 2008— AP Middleware
3. Lab Infotech Summit, March 2008 - The Federated Electronic Health Record (FEHR)
4. Washington G2 Conference 2008 -The Federated Electronic Health Record (FEHR)

C. MEMBERSHIP AND OFFICES IN PROFESSIONAL SOCIETIES
1. Association for Pathology Informatics
a. President
b. Past President
2. Health Informatics Society of Australasia
a. Congress Co-Organizer
b. Member
3. IEEE, Member
4. American Foundation for Greek Language and Culture, Managing Web Editor
5. International Foundation for Greek Language and Culture, Managing Web Editor

VI. Publications
A. ARTICLES PUBLISHED OR ACCEPTED FOR PUBLICATION IN REFEREED

JOURNALS

1. Nagrath S, Sequist LV, Maheswaran S, Bell DW, Irimia D, Ulkus L, Smith MR, Kwak
EL, Digumarthy S, Muzikansky A, Ryan P, Balis UJ, Tompkins RG, Haber DA,
Toner M. Isolation of rare circulating tumour cells in cancer patients by microchip
technology. Nature. 2007 Dec 20;450(7173):1235-9.

2. Drake TA, Braun J, Marchevsky A, Kohane IS, Fletcher C, Chueh H, Beckwith B,
Berkowicz D, Kuo F, Zeng QT, Balis U, Holzbach A, McMurry A, Gee CE, McDonald
CJ, Schadow G, Davis M, Hattab EM, Blevins L, Hook J, Becich M, Crowley RS,
Taube SE, Berman J;Shared Pathology Informatics Network.A system for sharing
routine surgical pathology specimens across institutions: the Shared Pathology
Informatics Network. Hum Pathol. 2007 Aug;38(8):1212-25.
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Christopher Beecher, Ph.D.

Re

search Professor

Clinical Activities - None

Teaching Activities

A. LECTURES
1. Bioinformatics 551 Lecture (1) on Metabolomics.
2. Cancer Biology Tutorial Lecture (1) on Metabolomics.
3. Pathology Seminar Lecture (1) on Metabolomics

Research Activities
A. SPONSORED SUPPORT
1. Consultant, Integrative Metabolomics of Prostate Cancer Progression, NCI,
$1,250,000 (direct, Awarded, 2008 to 2013).
2. Co-Investigator, Nutrigenomic and Metabolomic Response of Peripheral Blood to
Macronutrients, CCMB, $77,625 (direct, Awarded, 2008).
3. Co-Investigator, National Center for Integrative Biomedical Informatics, year 4 5%
time.

B. PENDING PROJECTS
1. Co-Investigator, Roles for Wnt Signaling in adipose tissue PI, Dr. McDougald.
2. Co-Investigator, Metabolomic markers for early detection of prostate cancer, PI, Dr.
Sreekumar.
3. Co-Investigator, Multiplex Urine Metabolites as Diagnostic Markers for Prostate
Cancer, PI, Dr. Sreekumar.

C. PROJECTS UNDER STUDY
1. Development of Metabolomics lab.
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IV. Administrative Activities
A. DEPARTMENTAL — None

B.

INSTITUTIONAL — None

C. REGIONAL/NATIONAL/INTERNATIONAL — None

V. Other Relevant Activities — None

VI. Publications

A.

C.

ARTICLES PUBLISHED OR ACCEPTED FOR PUBLICATION IN REFEREED
JOURNALS
None

BOOKS/CHAPTERS IN BOOKS

1. Xiaodong Lin, Susan Simmons, Chris Beecher, Young Truong, S. Stanley Young
Statistical Learning on a Complex Metabolomic Dataset in Frontiers of Biostatistics
and Bioinformatics, University of Science and Technology of China Press (2008).

ABSTRACTS, BOOK REVIEWS, PUBLISHED LETTERS TO THE EDITOR,
MISCELLANEOUS PUBLICATIONS IN UNREFEREED JOURNALS
None.
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Bryan L. Betz, Ph.D.

Assistant Professor of Pathology
Technical Director, Clinical Molecular
Diagnostics Laboratory

I. Clinical Activities
A. Molecular Diagnostics Laboratory - New Test Development
1. Completed and Implemented
a. KIT D816V mutation detection for diagnosis of mastocytosis and t(8;21) AML.
b. JAK2 V617F mutation detection (gel based) for diagnosis of myeloproliferative
disorders.
BCR/ABL kinase mutation analysis for drug resistance mutations in CML.
NPM1 mutation detection for prognosis of AML.
BCL2/IGH-JH translocation detection for diagnosis of follicular lymphoma.
PML/RARA fusion transcript detection for diagnosis/monitoring of APL.
EWSR1/ATF1 fusion transcript detection for diagnosis of clear cell sarcoma.
HER2 FISH for detection of gene amplification in breast cancer.
2. Near-Completion
a. Urovysion FISH for detection of bladder cancer.
b. KIT exon 9 and 11 mutation analysis for diagnosis/prognosis of GIST.
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II. Teaching Activities
A. HOUSE OFFICERS AND FELLOWS
1. Resident Rotations Block E
a. Matthew Wasco, Julie Jorns, Jennifer Hummel, August 2007.
b. Kajal Sitwala, December 2007.
c. Larry Bischof, Lindsay Schmidt, January, February and May 2008.

B. LECTURES
1. Molecular Diagnostics Lab Meeting - "BCR-ABL Mutational Analysis in CML",
January 15, 2008.
2. Hematopathology Educational Conference - "BCR-ABL Mutational Analysis in CML",
February 26, 2008.
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3. Molecular Diagnostics Lab Meeting - "PML/RARA Fusion Transcript Detection: For
Diagnosis and Monitoring of Acute Promyelocytic Leukemia”, May 15, 2008.

Ill. Research Activities — None

IV. Administrative Activities
A. DEPARTMENTAL
1. Molecular Diagnostics Laboratory Administration

a.
b.

e.

f.
g.
h
i.

Oversaw, developed, and validated new clinical molecular tests.

Worked closely with laboratory technical staff and supervisor to carryout the
development of the tests.

Established working collaborations with Cytogenetics directors/staff for FISH
assays.

Fostered collaborations with various AP divisions to advance the implementation
and utilization of new tests.

Implemented standardized procedures for documenting and performing new test
validations.

Troubleshot existing assay problems.

Evaluated QA/QC procedures.

Oversaw interviewing and hiring of new FISH tech Catherine Dixon.

Oversaw and performed CAP self-inspection of MDL lab.

V. Other Relevant Activities — None

VI. Publications - None
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Sharon Betz, Ph.D.

As
As

and Molecular Diagnostic Laboratories

sistant Professor of Pathology
sistant Director of Clinical Cytogenetics

Clinical Activities
A. Assistant Director, Clinical Cytogenetics and Molecular Diagnostics Laboratories.

Teaching Activities
A. HOUSE OFFICERS AND FELLOWS
1. Rotations in Cytogenetics
a. Pathology residents (N=6)
b. Peds Hematology/Oncology fellow (N=1)
c. Peds Genetics fellow (N=1)
2. Clinical Cytogenetics teaching
a. Leukemia Conference (Biweekly)
b. Medical Genetics Conference (Monthly )
3. Rotations in Cytogenetics
4. Genetic Counseling graduate student (N=6)

B. LECTURES
1. Clinical Cytogenetics: Who, What and How
2. The Cytogenetics of Leukemia and Lymphoma
3. Microarray-Base Comparative Genomic Hybridization and its Application in the
Cytogenetics Laboratory
4. ISCN 2005 Nomenclature workshop

Research Activities
A. SPONSORED SUPPORT — None

B. PENDING PROJECTS — None
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C. PROJECTS UNDER STUDY

1. Implementing FISH for EWSR1 translocations in paraffin-embedded Ewings sarcoma
specimens with Dr. David Lucas.

2. Telomere association studies with Dr. Corrado Caslini to investigate if MLL knockout
induces telomere fusions and karyotypic abnormalities.

3. Validating FISH with common lymphoma translocation probes to add to test menu for
HemePath diagnostic assays on paraffin-embedded tissues.

4. Validating CLL panel for in-house use (currently sent to Mayo).

5. Designing procedure for BAC probe labeling in order to verify abnormal microarray
results in the absence of commercially available probes.

6. Establishing normal cut-offs for FISH probes used in the lab according to standard
guidelines

IV. Administrative Activities
A. DEPARTMENTAL
1. Assistant Director, Clinical Cytogenetics and Molecular Diagnostics Laboratories

B. REGIONAL/NATIONAL/INTERNATIONAL
1. American Board of Medical Genetics
2. Fellow, American College of Medical Genetics

V. Other Relevant Activities — None

VI. Publications
A. BOOKS/CHAPTERS IN BOOKS
1. Kearney H.M. and Betz S.L. Molecular Karyotyping. IN Molecular and Translational
Pathology. ed Elenitoba-Johnson
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Mila Blaivas, M.D., Ph.D.

Associate Professor of Pathology

I. Clinical Activities

A.

B.

20.5 weeks of Surgical Neuropathology and on call Service; weekly Brain Tumor Board
45 days of Autopsy Service including weekend autopsy calls

All muscle and nerve biopsies at the UMHS and referred by other hospitals in- and out-

of-state throughout the year (368 muscle biopsies and 66 nerve biopsies)

1. About 10% of muscle biopsies with EM

2. Nearly 100% of nerve biopsies with EM and 12 with teasing

3. About 45 cases were tested with antidystrophy antibody or screened by IPOX and
several other additional new techniques

. Diagnostic EM on skin for CADASIL and other various rare disorders, including other

tissues, 13 cases

Cutting autopsied brains with Pathology house officers, microscopic evaluation of these
brains as well as brains from other autopsies with the residents for the diagnosis

Consulting on brain, muscle and nerve pathology, intradepartmental cases, VAH and
other hospitals in Ml and other states. 82 personal consults

II. Teaching Activities

A.

HOUSE OFFICERS AND FELLOWS

1. Instructed residents, fellows and staff in Neurology, Rheumatology and Pediatrics
and students on muscle, nerve and brain biopsies

2. Taught pathology residents how to perform and read-out autopsies

3. Lectures on muscle and nerve pathology to residents and fellows in Neurology

4. Conferences on muscle and nerve cases with Neurology Department

5. Neuropathology cases review with pathology residents
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Weekly and monthly conferences with Neuromuscular staff, other residents and
students rotating in the service

Tutoring of four neurology residents and seven pathology resident on
Neuropathology

Helping a number of residents, fellows and faculty, with a variety of requests clinical
and research, regarding humans and animals

Ill. Research Activities
A. SPONSORED SUPPORT

1.

NIH 5R21-NS052681-02. Protein Interactions with CADASIL Mutants of Notch 3.
Principal Investigator, Michael M. Wang, M.D., Co-Investigator, Mila Blaivas, M.D.,
Ph.D., 10% effort.

Budget 7-01-06 through 6-30-2008. $161,700. 2/1/2008 — 1/31/2009 $141,400.
NCI R21-F32 CA126295. Nanoparticle-enabled Brain Tumor Surgery.

Principal Investigator, Daniel Orringer. Proposed dates of support 07/01/07 through
06/30/09. Mila Blaivas, M.D., Ph.D., Consultant with no money effort assigned.
Approved and funded by NCI 8/15/07.

NCI R21/R33. Nanobiophotonics Enabled Tumor Surgery and Intraoperative PDT.
Principal Investigator, Raoul Kopelman, M.D., Co-Principal Investigators, Oren
Sagher, M.D., Brian Ross, M.D., Alnawaz Rehemtulla, M.D., Martin Philbert, M.D.
Proposed dates of support 9-1-06 through 8-31-10 . Proposed total budget,
$2,453,808. Mila Blaivas, M.D., Consultant with no money effort assigned.
Approved and funded, with the budget $75,000 per year.

NIAMS PA-05-051. The Role of Mig-2 in Myogenesis, Muscle Maintenance and
Childhood Myopathy.

Principal Investigator, James J. Dowling, Lecturer. Dates of proposed support 12-
01-06 through 11-30-11. Total budget costs $642,600. Mila Blaivas, M.D.,
Consultant with no money effort assigned. Grant approved. The budget is being
negotiated.

IV. Administrative Activities
A. DEPARTMENTAL

1.
2.

3.
4.

Supervision of the muscle histochemistry and muscle and nerve biopsy handling
Working on improvement of interdepartmental and interinstitutional coordination of
muscle and nerve biopsy service

Improvements in immunoperoxidase stainings, expansion of anti-dystrophy workup
Daily monitoring muscle histochemistry group performance

B. INSTITUTIONAL

1.

Member of the Neuropathy Center
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V.

VI.

laivas — Individual Faculty Report

C. REGIONAL/NATIONAL/INTERNATIONAL
1. Consulting with outside pathologists, neurologists and family practitioners on muscle
and nerve biopsies performance and interpretation, brain biopsies
2. Member, American Association of Neuropathologists, World Muscle Society, IAP,
CAP, PNS, EFNS and AAN

Other Relevant Activities
A. Editorial Boards and Reviews
1. Ad-hoc reviewer
a. Archives of Pathology and Laboratory Medicine
Archives of Ophthalmology
Journal of Neurophthalmology
Journal of Neuropathology
e. Experimental Neurology.
B. Provided illustrations and legends for London, Z. The Oxford Neurology Pocket
Handbook for Residents
C. Edited (extensive editing for the 2" ed.) the book by Ramsburgh S., Quick
Compendium of Surgical Pathology, ASCP Press, Chicago 2008, 768 pages

oo

Publications
A. ARTICLES PUBLISHED OR ACCEPTED FOR PUBLICATION IN REFEREED
JOURNALS
1. Chang A, Blaivas M, Hirschbein L, Sullivan S. Bifrontal compressive meningioma
causing personality changes during pregnancy: case report. Accepted to Journal of
Neurology, Neurosurgery, and Psychiatry.

B. ABSTRACTS, BOOK REVIEWS, PUBLISHED LETTERS TO THE
EDITOR,MISCELLANEOUS PUBLICATIONS IN UNREFEREED JOURNALS
1. Afshari ZS, Blaivas M, Dowling J, Gruis K. A novel skeletal muscle alpha-actin gene
(ACTA1L) missence mutation in a patient with dilated cardiomyopathy. Presented at
the ANA Meeting, April 12-19, 2008, Chicago, lllinois.
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Corrado Caslini, Ph.D.

Research Assistant Professor

Clinical Activities — None

Teaching Activities
A. GRADUATE STUDENTS
1. Contribution during the academic year 2007-08 for training activities of the following
students
a. Sara Monroe, Ph.D. Student
b. Brendan Crawford, M.D./Ph.D. Student
c. Stephanie Jo, M.D./Ph.D. Student (2% of time effort)

B. HOUSE OFFICERS AND FELLOWS
1. Contribution during the academic year 2007-08 for training activities of the following
fellows
a. Jim Connelly, M.D. Pediatric Hematology-Oncology Second Year Fellow (8%
time effort)

Research Activities
A. SPONSORED SUPPORT
1. Start-up money support, Department of Pathology University of Michigan Medical
School, PIG# U016907, PO# 279800, $50,000/year, 9/01/2005 - 8/30/2007.

B. PENDING PROJECTS — None

C. PROJECTS UNDER STUDY
1. Functional characterization of MLL binding with telomeric and centromeric
heterochromatin.
2. Targeting of MLL-menin interaction as therapeutic strategy for MLL-mediated
leukemia.
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3. BMIl-mediated silencing of differentiation-determining GATA genes in ovarian
cancer.

IV. Administrative Activities
A. DEPARTMENTAL
1. Pathology postdoctoral and faculty candidate interviews.

B. INSTITUTIONAL — None
C. REGIONAL/NATIONAL/INTERNATIONAL — None

V. Other Relevant Activities
A. EDITORIAL BOARDS/REVIEWS
1. Selected as peer review panel member for the Breast Cancer Research Program
(BCRP) 2007 molecular biology MBG-1 review panel of the Department of Defense
(DoD), United States Army Medical Research and Materiel Command,
Congressionally Directed Medical Research Programs (CDMRP). Session 3: August
19-21, 2007.

B. INVITED LECTURES/SEMINARS
1. “MLL regulates telomere length and beginning of replicative senescence in
mammalian cells”. Molecular and Cellular Pathology Graduate Program - 6th Annual
Pathology Research Symposium - University of Michigan, Ann Arbor, MI. November
9, 2007

C. MEMBERSHIP AND OFFICES IN PROFESSIONAL SOCIETIES
1. 01-2007 — present - American Society of Hematology, Active Member N 1010309.

D. HONORS AND AWARDS
1. Bibliographic profile on Who's Who in America - 2007 (61st) Edition.

VI. Publications
A. ARTICLES PUBLISHED OR ACCEPTED FOR PUBLICATION IN REFEREED
JOURNALS
1. Caslini C., Yang Z., EI-Osta M., Milne T.A., Slany R.K., Hess J.L. Interaction of MLL
amino terminal sequences with menin is required for transformation. Cancer
Research, 2007 vol. 67 (15), pp. 7275-7283.

B. BOOKS/CHAPTERS IN BOOKS — None

C. ABSTRACTS, BOOK REVIEWS, PUBLISHED LETTERS TO THE
EDITOR,MISCELLANEOUS PUBLICATIONS IN UNREFEREED JOURNALS
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1. Caslini C., Serna A., Fidanza V., Hess J.L. MLL regulates length and initiation of
replicative senescence in mammalian cells. Keystone Symposia: Cell Death and
Cellular Senescence, Breckenridge, CO, February 7-12, 2008.
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Priscilla Chamberlain, M.D.

Clinical Instructor/Lecturer

I. Clinical Activities
A. SURGICAL PATHOLOGY
1. 12.5 weeks of coverage 25% SP cases primary pathologist
25% frozen section coverage
5% of SP cases -- 2nd opinion
Half of retrospective 5% review

o

B. CYTOLOGY
1. 50% of GYN & Non GYN sign out
60 Fine Needle Aspirations performed with rapid evaluation
10% GYN Second Opinion & Negative Pap review
>5% of NonGYN cases Consultation & 2nd opinion

L

C. AUTOPSY
1. 13 weeks
a) Off Hours (on call) coverage for the VA AP / CP

II. Teaching Activities
A. MEDICAL STUDENTS
1. M2 pathology lab 28 hours (14 hrs lab + 14 hrs preparation)

B. GRADUATE STUDENTS
1. Pathology Graduate Course - 20 hours

C. HOUSE OFFICERS AND FELLOWS
1. Pathology residents SP 500 hours - supervision & sign out
2. Pathology residents Cytology Elective 25 hours
3. Pathology resident Autopsy 35 hours
4. Lecture series for ENT residents 25hours (20 hrs prep + 5 hrs lecture)
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Ill. Research Activities — None

IV. Administrative Activities
A. DEPARTMENTAL-VA MEDICAL CENTER PATHOLOGY DEPARTMENT
Director of Cytopathology for VA Hospital
High Grade pap clinical follow-up reporting
QA review of concurrent SP cases
Atypical pap review reporting
Annual Cytology Report
Cytopathology CME for all pathologists
Medical Director Chemistry Laboratory
Medical Director Microbiology/Immuno Laboratory
Medical Director Ancillary Testing
10 Medical Director Toledo Outpatient Laboratory
11. Medical Director of Central Receiving
12. Pathologists' Scheduling

=

©OoNOOOMWDN

B. INSTITUTIONAL
1. Medical School Admissions Committee
2. Tumor Board
3. Cancer Committee
4. Safety Case Management Committee

V. Other Relevant Activities — None

VI. Publications - None
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Stephen W. Chensue, M.D., Ph.D.

Professor of Pathology

Clinical Activities

A.

B.

Chief, Pathology and Laboratory Medicine Service, VA Ann Arbor Healthcare System,
responsibilities include, overall laboratory supervision and administration, equipment and
methodology evaluation, review and consultation regarding quality management
programs, personnel evaluation, counseling and grievance procedures.

Hematology, daily evaluation of pathologist referred blood smears, lymph nodes, bone
marrow smears, VA Ann Arbor Healthcare System (6 months/year)

Surgical/Frozen Section Diagnosis (2.5 months/year)
Surgical Case Diagnosis VA Ann Arbor Healthcare System (2.5 months/year)
Autopsy Service, rotational basis, on call 13 weeks/year

Special Chemistry/Immunology, daily interpretation of protein electrophoreses and
problem ligand studies (6/months/year), VA Ann Arbor Healthcare System

Blood Bank, consults and investigations, full time as needed, VA Ann Arbor Healthcare
System

Teaching Activities
A. MEDICAL STUDENTS

1. Pathology 600 laboratory

GRADUATE STUDENTS
1. Pathology 581 lectures
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C. HOUSE OFFICERS AND FELLOWS

1. Pathology house officers, surgical pathology and autopsy supervision and instruction
D. OTHER
1. Technologists, technicians and hospital staff, ongoing continuing medical education

instruction on clinical laboratory topics
Research mentoring for post-doctoral, graduate, undergraduate, and high school
trainees

I1l. Research Activities
A. SPONSORED SUPPORT

1.

Principal Investigator, Chemokine Receptor Dynamics in Granuloma Formation, NIH
Al43460 ($150,000 direct costs annually, 2003-2007).

Principal Investigator, Chemokine Determinants of Pulmonary Immunity, VHA Merit,
(125,000 direct costs annually, 2006-2009).

Co-investigator, Molecular Mechanisms of Lung Host Defense, VA REAP Grant
(250,000 annually, 2006-2009).

B. PENDING PROJECTS

1.

Principal Investigator, Chemokine Receptor Dynamics in Granuloma Formation, NIH
Al43460 ($200,000 direct costs annually, 2007-2012).

C. PROJECTS UNDER STUDY

1.

Regulation and participation of chemokine receptors during Thl and Th2 immune
and inflammatory responses.

Effect of aging on T regulatory cell function in the lung.

Role of chemokine receptors in dendritic cell recruitment and activation and in vivo
migration during innate stages of granuloma formation and Mycobacteria infection.
Role of chemokine receptors (CCR4 and CCR6) in Thl and Th2 cell-mediated
responses to lung infection.

IV. Administrative Activities
A. DEPARTMENTAL

1.

2.

Pathology Graduate Program Preliminary Exam Committee Member of graduate
student thesis committees
Interviewing and evaluation of residents and faculty

B. INSTITUTIONAL

1.

2.

Dean's Committee, University of Michigan Medical School and VA Ann Arbor
Healthcare System, voting member
Clinical Executive Board, VA Ann Arbor Healthcare System, voting member
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Professional Standards Board, VA Ann Arbor Healthcare System, voting member
Invasive Procedures Committee, VA Ann Arbor Healthcare System, voting member
Residency Review Board, VA Ann Arbor Healthcare System, voting member

VHA VISN 11 Laboratory Equipment Standardization Committee

Chief of Staff Advisory Committee, VA Ann Arbor Healthcare System, voting member
Personnel employment and annual performance evaluations

Anatomic Pathology Quality Assurance evaluation and reporting

10 Editor, VALabs Newsletter and webmaster for VA Laboratory webpage

©oNOOA®

C. REGIONAL/NATIONAL/INTERNATIONAL
1. Implementation Committee, VHA National Bar Code Expansion Project

V. Other Relevant Activities
A. EDITORIAL BOARDS/REVIEWS
1. Editorial Review
a) American Journal of Pathology
b) Journal of Immunology Inflammation Research, Section Editor
c) American Journal of Respiratory Cell and Molecular Biology
d) Journal of Clinical Investigation
e) Journal of Leukocyte Biology
f) Infection and Immunity

B. MEMBERSHIP AND OFFICES IN PROFESSIONAL SOCIETIES
1. American Society of Investigative Pathology American Association of Immunologists

C. HONORS AND AWARDS
1. Department of Veterans Affairs Performance Award, January 2007

VI. Publications
A. ARTICLES PUBLISHED OR ACCEPTED FOR PUBLICATION IN REFEREED

JOURNALS

1. Freeman, C.M, Curtis, J. L. and Chensue, S.W. CCR5 and CXCR6 expression by
lung CD8+ cells correlates with chronic obstructive pulmonary disease severity. Am.
J. Pathol. 2007, 171:767-76.

2. Chiu, B., Freeman, C.M,, Stolberg, V.R. and Chensue, S.W. Mononuclear
phagocyte-derived IL-10 suppresses the innate pulmonary granuloma cytokine
response in aged mice. Am. J. Pathol. 2007, 171:829-37

3. Choi, S.W., Hildebrandt, G.C., Olkiewicz, K.M., Hanauer, D.A., Chaudhary, M.N.,
Silva, .A., Rogers, C.E., Deurloo, D., Fisher, J.M., Liu, C., Adams, D., Chensue,
S.W., Cooke K.R. CCR1:CCL5 (RANTES) receptor ligand interactions modulates
allogeneic T cell responses and reduces graft-versus-host disease following stem
cell transplantation. Blood. 2007, 110:3447-55.
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4. 1to,T., Schaller, M., Hogaboam, C.M., Standiford, T.J., Chensue, S.W. and Kunkel,
S.L. Toll-like receptor 9 activation is a key event for the maintenance of a
Mycobacterial Ag-elicited pulmonary granulomatous response. Eur. J. Immunol.
2007, 37:2847-55.

5. Chiu, B., Freeman, C.M., Stolberg, V.R. Zhang, H., and Chensue, S.W. Increased
Foxp3+ Treg Cell Activity Reduces Dendritic Cell Costimulatory Molecule Expression
in Aged Mice. Mech. Ageing Dev. 2007, 128:618-27.

6. Chiu, B., Stolberg, V.R., and Chensue, S.W. Age-related Loss of CD62L Impairs
Lymph Node CD4 T cell Mobilization. Open Aging J., 2007, 1:1-7.

B. BOOKS/CHAPTERS IN BOOKS - None

C. ABSTRACTS, BOOK REVIEWS, PUBLISHED LETTERS TO THE

EDITOR,MISCELLANEOUS PUBLICATIONS IN UNREFEREED JOURNALS

1. Freeman, C.M., Martinez, F.J., Chensue, S.W., Murphy, H.S., Arenberg, D.A.,
Sonstein, J., Meldrum, C., Thompson D.L., and Curtis J.L. Lung CD8+ T cells
expression of IL-18R and CD69 increases with COPD severity. American Thoracic
Society (International Meeting), May 16-21, 2008, Toronto, Canada.

2. Freeman, C.M., Martinez, F.J., Chensue, S.W., Murphy, H.S., Arenberg, D.A.,
Sonstein, J., Meldrum, C., Thompson D.L., and Curtis J.L COPD severity correlates
with an increased percentage of dendritic cells expressing CD80 and CD83.
American Thoracic Society (International Meeting), May 16-21, 2008, Toronto,
Canada.

3. Freeman, C.M., Matrtinez, F.J., Arenberg, D.A., Chensue, S.W., Murphy, H.S.,
Meldrum, C., Han, M., Flaherty, K., Frederick, M., Thompson D.L., and Curtis J.L.
Lung IL-15 production in COPD correlates with measures of disease severity: a
study using LTRC resources. American Thoracic Society (International Meeting),
May 16-21, 2008, Toronto, Canada.
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Arul M. Chinnaiyan, M.D., Ph.D.

S.P. Hicks Professor of Pathology

Professor of Pathology and Urology

Director of Michigan Center for
Translational Pathology

I. Clinical Activities
A. Board-Certified in Clinical Pathology (2002), Diplomate of the American Board of
Pathology

Il. Teaching Activities

A. GRADUATE STUDENTS

1. Mentor, Graduate/Medical Students

Scott Tomlins (MSTP, Molecular and Cellular Pathology)
Qi Cao (Molecular and Cellular Pathology)
Jianjun Yu (Bioinformatics)
Julie Kim (Bioinformatics)
Laila Poisson (Biostatistics Masters Student)
Beth Helgeson (Molecular and Cellular Pathology)
J. Chad Brenner (Cellular and Molecular Biology)
Lee Sam (Bioinformatics)
Mathew lyer (Bioinformatics)

o
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B. HOUSE OFFICERS AND FELLOWS
1. Mentor, Postdoctoral Fellows
a. Jindan Yu
Adaikkalam Vellaichamy
Xiasong Wang
Nameeta Shah
Ram Shankar
Bushra Ateeq
Anastasia Yocum
Christopher Maher

Se@ "0 oo0C
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2. Mentor, Clinical Fellows

a. Rou Wang, MD (Urology)

b. David Seung Lae Kim, MD (Pathology)

c. Bo Han, MD, PhD (Molecular Pathology)

d. Simon Kim, MD (Urology)

e. Jingsong Zhang, MD (Hematology-Oncology)
C. OTHER

1. Mentor, Junior Faculty

a.

T T Te@Teao0o

David Hanauer, MD, MS (Pediatrics Instructor)

Sami Malek, MD (Assistant Professor, Internal Medicine)
Soory Varambally (Research Assistant Professor, Pathology)
Arun Sreekumar (Assistant Professor, Pathology)

Mohan Dhanasekran (Research Investigator, Pathology)
Daniel Rhodes (Research Investigator, Pathology)

Rohit Mehra (Research Investigator, Pathology)

Bharathi Laxman (Research Investigator, Pathology)

George Wang, PhD (Research Investigator, Pathology)
Jindan Yu, Ph.D. (Research Investigator, Pathology)

2. Mentor Undergraduate Students

"o Q0T

Nicole Kasper (CMB Student)

Benjamin Briggs (Honors Math Major, UM)

Mithel Pandl (Kalamazoo College)

Pavan Ravipati (Albion College)

Nishi Singhal (Public Policy and International Studies, UM)
Nirmish Singla (Engineering, UM)

3. Mentor High School Students (Research Rotation)

a.
b.
C.

Pavan Ravipati (Novi High School)
Santosh Shanmugam (Plymouth Canton High School)
Michael Pienta (Catholic Central)

4. Prelim-Committees

a.

Prelim committee for Bioinformatics Graduate Student, Lan Dai

5. Thesis Committees

@ 0ooo0oTp

Qi Cao, Molecular and Cellular Pathology Graduate Program (Chair)

Julie Kim, Bioinformatics Graduate Program (Chair)

Jianjun Yu, Bioinformatics Graduate Program (Chair)

Lei Wang, Biochemistry Graduate Program

Dawei Liu, Biostatistics Graduate Program

Greg Gurda, Physiology Graduate Program

Jun Ma, Molecular Cellular and Developmental Biology Graduate Program
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6. Interviewed prospective MSTP, PIBS, and Bioinformatics students

Ill. Research Activities
A. SPONSORED SUPPORT

1. Co-l (1.2 cal), “Role of gene fusions in prostate cancer”, NCI, P50 CA69568 (PI:
Pienta), 06/01/08-05/31/13, $196,297 annual direct costs.

2. Co-Director (0.5 cal), “Tissue/Informatics Core Director”, NCI, P50 CA69568 (P!I:
Pienta), 06/01/08-05/31/13, $335,726 annual direct costs.

3. PI (1.2 cal), “Epitomic Biomarkers of Prostate Cancer”, NIH, U01 CA111275,
09/20/04-08/31/09, $404,077 annual direct costs.

4. Co-l (0.35 cal), “National Center for Integrative Biomedical Informatics, NIH, 1 U54
DA021519-01A1, (PI: Athey), 09/25/05-08/31/10, $2,543,758 annual costs.

5. PI (1.2 cal)“Integrative Proteomic Genomic Analysis of Prostate Cancer
Progression”, DOD, W81XWH-06-1-0224, 12/15/05-01/14/09, $106,000 annual
direct costs.

6. PI (1.8 cal), “Autoantibody Profiles for Cancer Diagnosis, Prognosis, and Therapy”,
Burroughs Wellcome Fund, 07/01/06-06/30/11, $150,000 annual direct costs.

7. Co-l (0.18 cal), “Integrative Metabolomics of Prostate Cancer Progression”,
1R01CA133458-01 NIH, RO1 (PI: Sreekumar), 04/01/2008 — 03/31/2013, $250,000
annual direct costs.

8. PI (1.2 cal), “Characterization of SPINK1 in Prostate Cancer”, DOD, PC073710,
04/15/08 — 07/14/11, $125,000 annual direct costs.

9. Howard Hughes Medical Institute (HHMI) 02/01/2008-01/31/2013.

10. PI (1.2 cal), “Molecular Sub-typing of Prostate Cancer Based on Recurrent Gene Fusions”, NIH,
R0O1CA132874-01, 12/01/2008 — 11/31/2013, $225,000 annual direct costs.

11. PI (2.4 cal), “A Search for Gene Fusions/Translocations in Breast Cancer”, DOD,
BCO75023, 09/01/2008 — 08/31/2013, $500,000 annual direct costs.

12. P1 (0.24 cal) “The Role of Avodart in Regulating the Expression of TMPRESS-ETS
Family Fusion Genes in Prostate Cancer Cell Lines”, GlaxoSmithKline (GSK),
07/01/07 — 01/30/08, $52,165 annual direct costs.

13. PI (0 cal) “The Role of Gene Fusion in Prostate Cancer”, 2007 Prostate Cancer
Foundation Research Award”, 02/01/07 — 01/31/08, $100,000 total direct costs.

14. P1 (0.18 cal) “University of Michigan/Gen-Probe Partnership to Develop Gene Fusion
Based Diagnostic for Prostate Cancer”, 08/01/06-01/31/08, $254,908 annual direct
costs.

B. PENDING PROJECTS
1. PI (3.6 cal), "Distinguished Clinical Scientist Award for Excellence in 'Bench to
Bedside' Research", Doris Duke Foundation, Semi-Finalist, 01/01/09-12/31/13,
$275,000 annual direct costs.

C. PROJECTS UNDER STUDY
1. Gene Fusions/Translocations in Cancer
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EZH2 and Cancer Epigenetics
Genomic Profiling

Cancer Bioinformatics
Biomarkers

Proteomics

Immunomics

Metabolomics

Bioinformatics

IV. Administrative Activities
A. DEPARTMENTAL

1.
2.
3.

Director, Michigan Center for Translational Pathology.
Director, Division of Research Informatics.
Director, Prostate SPORE Tissue-Informatics Core.

B. INSTITUTIONAL

©CoNoGOhr~wDNE

Director, Michigan Center for Translational Pathology.

Member, MSTP Career Advisory Panel.

Bioinformatics student interviews.

Faculty Candidate Interviews for the Department of Urology and the Cancer Center.
MSTP student interviews.

Director of Cancer Bioinformatics, Comprehensive Cancer Center.

Bioinformatics Program Executive Committee, Member.

University of Michigan Medical School Conflict of Interest Board, Member.

Career Development Committee, Dr. Sami Malek, Physician-Scientist, Assistant
Professor.

10. Tissue Usage Committee, Prostate SPORE.

C. REGIONAL/NATIONAL/INTERNATIONAL

1.

©NOORAWN

Ad-hoc Member, Modeling and Analysis of Biological Systems (MABS) Study
Section, NIH, 2005.

Scientific Review Board, 2005 Genome Canada.

American Cancer Society Canary Fund Peer-Review Committee, 2005.

National Cancer Institute, EDRN Associate Membership Review Committee, 2005.
External Advisory Board Member, UCSF Breast SPORE (Pl Joe Gray).

External Advisory Board Member, MD Anderson Ovarian SPORE (PI, G. Mills).
External Advisory Board Member, Johns Hopkins Prostate Cancer SPORE.
AACR Grants Committee - Subcommittee for Clinical and Translational Research,
American Association for Cancer Research, January 2008.

Reviewer, 2008 NIH Director's New Innovator Award Program, January 2008.
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V. Other Relevant Activities
A. EDITORIAL BOARDS/REVIEWS

B.

1.

2.

Editorial Board:
a. Cancer Genomics and Proteomics
b. Cancer Informatics
c. Cancer Research
Ad hoc reviewer
Nature
Proceedings of the National Academy of Science, U.S.A.
Nature Genetics
Nature Cancer Reviews
Nature Medicine
American Journal of Pathology
Journal of Biomedical Informatics
Cancer Research
Oncogene
Neoplasia
Cell Death & Differentiation
Cytokine
. Clinical Cancer Research
Molecular Diagnosis
BMC Cancer
Urology
Cancer Cell
Journal of Biological Chemistry

STeTOS3ITATITSQ 00T

INVITED LECTURES/SEMINARS

1.

19" Pezcoller Symposium, Invited Speaker, Session V: New Opportunities,
"Bioinformatics as an Engine for Oncology Discovery", Verona, Italy, July 16, 2007.
15™ Annual Spore Workshop, Award plenary talk "Recurrent Gene Fusions in
Prostate Cancer: A Discovery Made Possible through the SPORE Program”;
Prostate session, "Distinct Classes of Chromosomal Rearrangements Create
Oncogenic ETS Gene Fusions in Prostate Cancer." Baltimore, MD, July 6-8, 2007.
Han-Mo Koo Memorial Seminar Series, Van Andel Research Institute, "Recurrent
Gene Fusions in Prostate Cancer: A New Class of Biomarkers and Therapeutic
Targets", Grand Rapids, Michigan, August 15, 2007.

Department of Defense, Prostate Cancer Research Program Meeting, Innovative
Minds in Prostate Cancer Today, Plenary Session, Translational Research, "The
Role of Gene Fusions in Prostate Cancer", Atlanta, Georgia, September 6, 2007.
15™ Early Detection Research Network (EDRN) Steering Committee Meeting,
"Results of the EDRN Challenge", Ann Arbor, Michigan, September 18, 2007.
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11.

12.

13.

14.

15.

16.

17.

18.
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CNIO-Nature Symposium on Oncogenes and Human Cancer: The Next 25 years,
Invited speaker, "Recurrent Gene Fusions in Prostate Cancer"”, Madrid, Spain,
October 6, 2007.

National Functional Genomics Center (NFGC), 5" Annual External Advisory Board
Meeting, "The UMCCC Center for Genetic Origins of Cancer", Clearwater Beach,
Florida, October 11, 2007.

2007 Prostate Cancer Foundation Scientific Retreat, "Discovering and Now Treating
'‘Master on Switches' for Prostate Cancer”, and "Recurrent Gene Fusions in Prostate
Cancer: A New Class of Biomarkers and Therapeutic Targets", Lake Tahoe, Nevada,
October 12, 2007.

American Association Cancer Research (AACR) Centennial Conference, Invited
speaker "Discovery of Recurrent Gene Fusions in Prostate Cancer: A New Class of
Biomarkers and Therapeutic Targets", Singapore, November 6, 2007.

RECOMB Satellite Conference on Systems Biology, Invited Speaker, "Bioinformatics
as an Engine for Oncology Discovery", University of California, San Diego,
November 30 December 1, 2007.

DF/ HCC Cancer Cell Biology/Gynecologic Cancers Retreat, Key-note speaker,
"Searching for Genomic Alterations in Solid Tumors: Lessons from Prostate
Cancer", Boston, MA, December 10, 2007.

French Cancer Society Meeting, Omic's approaches in cancer: clinical applications,
Keynote Speaker, "Discovery of Recurrent Gene Fusions in Prostate Cancer: A New
Class of Biomarkers and Therapeutic Targets", Paris, France, January 21, 2008.
Columbia University Medical Center, Herbert Irving Comprehensive Cancer Center
Seminar Series, Invited Speaker, "Discovery of Recurrent Gene Fusions in Prostate
Cancer: A New Class of Biomarkers and Therapeutic Targets", New York, New York,
February 4, 2008.

Ludwig Institute, Invited Speaker, "Discovery of Recurrent Gene Fusions in Prostate
Cancer: A New Class of Biomarkers and Therapeutic Targets”, New York, New York,
February 5, 2008.

Hospital Foundation Day Oration, Invited Speaker, "Zeroing in on a cause of
common solid tumors, Implications for translation”, Mumbai, India, February 29,
2008.

The EBM on Molecular Diagnostics, Invited Speaker, "Discovery of Recurrent Gene
Fusions in Prostate Cancer: A New Class of Biomarkers and Therapeutic Targets"
and "Bioinformatics as an Engine for Oncology Discovery", Mumbai, India, March 1,
2008.

Hungerford Lecture, "Genomic Alterations in Prostate Cancer and Other Solid
Tumors", Bangalore, India, March 3, 2008.The ISCO Congress 2008, Invited
Speaker, " "Discovery of recurrent gene fusions in prostate cancer: A new class of
biomarkers and therapeutic targets", Amsterdam, Netherlands, March 8, 2008.

ASIP Symposium, Chair "Genetics and Epigenetics of Cancer Initiation, Progression
and Metastasis", San Diego, CA, April 8, 2008.
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19. AACR EDRN Session, Invited Speaker, "Recent discoveries of gene fusions in
prostate cancer”, San Diego, CA, April 15, 2008.

20. AACR 2008 Annual Meeting, Co-chair "Molecular and Clinical Insights into Cancers
Affecting Under-represented Populations”, San Diego, CA, April 15, 2008.

21. AACR 2008 Annual Meeting, Award for Outstanding Achievement in Cancer
Research award lecture, "Discovery for Recurrent Gene Fusions in Prostate Cancer:
A New Class of Biomarkers and Therapeutic Targets", San Diego, CA, April 16,
2008.

22. Susan Swerling Lecture Series, Dana Farber Institute, Invited Speaker, "Discovery of
Recurrent Gene Fusions in Prostate Cancer: A New Class of Biomarkers and
Therapeutic Targets, Boston, MA, May 13, 2008.

23. Barcelona BioMed Conference, Invited Speaker, "Discovery of Recurrent Gene
Fusions in Prostate Cancer: A New Class of Biomarkers and Therapeutic Targets",
Barcelona, Spain, May 21, 2008.

24. Cancer and Systems Biology Symposium, University of Chicago, Invited Speaker,
"Discovery of Recurrent Gene Fusions in Prostate Cancer: A New Class of
Biomarkers and Therapeutic Targets", Chicago, lllinois, May 30, 2008.

25. Prostate Cancer Research Foundation Forum 2008, Invited Speaker, Experimental
Diagnostic Session, "TMPRSS-2 erg", Toronto, CA, June 12, 2008.

C. MEMBERSHIP AND OFFICES IN PROFESSIONAL SOCIETIES
Affiliated Faculty of the Bioinformatics Program
Pew Scholars Program in the Biomedical Sciences, Pew Charitable Trusts
Member, Michigan Comprehensive Cancer Center
Joint Appointment in the Department of Urology
Member of the Faculty Search Committee for the Bioinformatics Program
MSTP Career Advisory Panel, University of Michigan
Member, Michigan Urology Center
Member, Center for Computational Medicine and Biology
1992 present Member, American Medical Association
. 1999 present Associate Member, American Association of Cancer Research
. 1999 present Member, College of American Pathologists
. 1999 present Member, American Society of Clinical Pathologists
. 1999 present Member, American Society of Investigative Pathologists (ASIP)
. 2004 present Member, Society of Basic Urological Research (SBUR)
. 2004 present Member, United States and Canadian Academy of Pathology (USCAP)
. 2004 present Member, Michigan Society of Pathologists (MSP)
. 2005 present Member, Association for Pathology Informatics (API)
. 2005 present Affiliate Member, American Urological Association (AUA)
. 2006 present Member, American Society of Clinical Investigation (ASCI)

©oNoGkr~®DNPE
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20. 2007 — present Member, Multiple Myeloma Genomics Initiative External Advisory

Board.

D. HONORS AND AWARDS

1.
2.
3.

July 2007, 2007 SPORE Translational Science Award
February 2008, Howard Hughes Medical Institute Investigator
April 2008, AACR Award for Outstanding Achievement in Cancer Research

VI. Publications
A. ARTICLES PUBLISHED OR ACCEPTED FOR PUBLICATION IN REFEREED
JOURNALS

1.

Schmidt F, Bittinger F, Chinnaiyan AM, Rubin MA. Developing a molecular marker
profile for prognosis of the course of benign prostatic hyperplasia. Urologe A. 2007
Sep;46(9):1188-9.

Loberg RD, Bradley DA, Tomlins SA, Chinnaiyan AM, Pienta KJ. The lethal
phenotype of cancer: the molecular basis of death due to malignancy. 2007 Jul-Aug;
57 (4): 225-41 . Review. Erratum in: CA Cancer J Clin. 2007 Nov-Dec; 57(6):380.
Wang Q, Li W, Liu XS, Carroll JS, Janne OA, Keeton EK, Chinnaiyan AM, Pienta
KJ, Brown M. A hierarchical network of transcription factors governs androgen
receptor-dependent prostate cancer growth. Mol Cell. 2007 Aug 3;27(3):380-92.
PMID: 17679089.

Tomlins SA, Dhanasekaran SM, Laxman B, Cao Q, Helgeson BE, Cao X, Morris DS,
Menon A, Jing X, Han B, Montie JE, Rubin MA, Pienta KJ, Roulston D, Shah RB,
Varambally S, Mehra R, Chinnaiyan AM. Distinct Classes of Chromosomal
Rearrangements Create Oncogenic ETS Gene Fusions in Prostate Cancer. Nature.
2007 Aug 2;448(7153):595-9.

Choi H, Shen R, Chinnaiyan AM, Ghosh D. A Latent Variable Approach for Meta-
Analysis of Gene Expression Data from Multiple Microarray Experiments. BMC
Bioinformatics. 2007 Sep 27;8(1):364. PMID: 17900369.

Kim JH, Dhanasekaran SM, Mehra R, Tomlins SA, Gu W, Yu J, Kumar-Sinha C, Cao
X, Dash A, Wang L, Ghosh D, Shedden K, Montie JE, Rubin MA, Pienta KJ, Shah
RB, Chinnaiyan AM. Integrative analysis of genomic aberrations associated with
prostate cancer progression. Cancer Res. 2007 Sep 1;67(17):8229-39. PMID:
17804737.

Mehra R, Han B, Tomlins SA, Wang L, Menon A, Wasco MJ, Shen R, Montie JE,
Chinnaiyan AM, Shah RB. Heterogeneity of TMPRSS2 gene rearrangements in
multifocal prostate adenocarcinoma: molecular evidence for an independent group of
diseases. Cancer Res. 2007 Sep 1;67(17):7991-5. PMID: 17804708.

Mueller D, Bach C, Zeisig D, Garcia-Cuellar MP, Monroe S, Sreekumar A, Zhou R,
Nesvizhskii A, Chinnaiyan A, Hess JL, Slany RK. A role for the MLL fusion partner
ENL in transcriptional elongation and chromatin modification. Blood. 2007 Dec
15;110(13):4445-54. Epub 2007 Sep 12.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Hanauer DA, Miela G, Chinnaiyan AM, Chang AE, Blayney DW. The registry case
finding engine: an automated tool to identify cancer cases from unstructured, free-
text pathology reports and clinical notes. J Am Coll Surg. 2007 Nov; 205 (5 ): 690-7
PMID: 17964445.

Nikiforov MA, Riblett M, Tang WH, Gratchouck V, Zhuang D, Fernandez Y,
Verhaegen M, Varambally S, Chinnaiyan AM, Jakubowiak AJ, Soengas MS. Tumor
cell-selective regulation of NOXA by c-MYC in response to proteosome inhibition.
Proc Natl Acad Sci U S A. 2007 Dec 4; 104 (49): 19488-93 . Epub 2007 Nov 27.
PMID: 18042711.

Tomlins SA, Rubin MA, Chinnaiyan AM. Integrative biology of prostate cancer
progression. Annu Rev Pathol. 2006; 1 243-71. PMID: 18039115.

Yu J, Yu J, Rhodes DR, Tomlins SA, Cao X, Chen G, Mehra R, Wang X, Ghosh D,
Shah RB, Varambally S, Pienta KJ, Chinnaiyan AM. A polycomb repression
signature in metastatic prostate cancer predicts cancer outcome. Cancer Res. 2007
Nov 15; 67 (22): 10657-63. PMID: 18006806.

Yu J, Cao Q, Mehra R, Laxman B, Yu J, Tomlins SA, Creighton CJ, Dhanasekaran
SM, Shen R, Chen G, Morris DS, Marquez VE, Shah RB, Ghosh D, Varambally S,
Chinnaiyan AM. Integrative genomics analysis reveals silencing of beta-adrenergic
signaling by polycomb in prostate cancer. Cancer Cell. 2007 Nov; 12 (5): 419-31.
PMID: 17996646.

Zhao B, Wei X, Li W, Udan RS, Yang Q, Kim J, Xie J, Ikenoue T, Yu J, Li L, Zheng
P, Ye K, Chinnaiyan A, Halder G, Lai ZC, Guan KL. Inactivation of YAP oncoprotein
by the Hippo pathway is involved in cell contact inhibition and tissue growth control.
Genes Dev. 2007 Nov 1; 21 (21): 2747-61. PMID: 17974916.

Taylor BS, Pal M, Yu J, Laxman B, Sundaram SK, Zhao R, Menon A, Wei JT,
Nesvizhskii Al, Ghosh D, Omenn GS, Lubman DM, Chinnaiyan AM, Sreekumar A.
Humoral response profiling reveals pathways to prostate cancer progression. Mol
Cell Proteomics. 2008 Mar; 7(3):600-11.

Joshua AM, Evans A, Van der Kwast T, Zielenska M, Meeker AK, Chinnaiyan A,
Squire JA. Prostatic preneoplasia and beyond. Biochim Biophys Acta. 2008
Apr;1785(2):156-81. Epub 2007 Dec 8.

Yu J, Yu J, Cordero KE, Johnson MD, Ghosh D, Rae JM, Chinnaiyan AM, Lippman
ME. A transcriptional fingerprint of estrogen in human breast cancer predicts patient
survival. Neoplasia. 2008. Jan;10(1):79-88.

Tomlins SA, Laxman B, Varambally S, Cao X, Yu J, Helgeson BE, Cao Q, Prensner
JR, Rubin MA, Shah RB, Mehra R, Chinnaiyan AM. Role of the TMPRSS2-ERG
Gene Fusion in Prostate Cancer. Neoplasia. 2008 Feb; 10 (2): 177-88. PMID:
18283340.

Laxman B, Morris DS, Yu J, Siddiqui J, Cao J, Mehra R, Lonigro RJ, Tsodikov A,
Wei JT, Tomlins SA, Chinnaiyan AM. A first-generation multiplex biomarker analysis
of urine for the early detection of prostate cancer. Cancer Res. 2008 Feb 1; 68 (3):
645-9. PMID: 18245462.
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21.

22.

23.

24,

25.

26.

27.

28.

29.
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Helgeson BE, Tomlins SA, Shah N, Laxman B, Cao Q, Prensner JR, Cao X, Singla
N, Montie JE, Varambally S, Mehra R, Chinnaiyan AM Characterization of
TMPRSS2: ETV 5 and SLC 45A3: ETV 5 gene fusions in prostate cancer. Cancer
Res. 2008 Jan 1; 68 (1): 73-80. PMID: 18172298.

Mullins C, Lucia MS, Hayward SW, Lee JY, Levitt JM, Lin VK, Liu BC, Chinnaiyan
AM, Rubin MA, Slawin K, Star RA, Getzenberg RH; MPSA Consortium. A
Comprehensive Approach Toward Novel Serum Biomarkers for Benign Prostatic
Hyperplasia: The MPSA Consortium. J Urol. 2008 Apr;179 (4):1243-56. Epub 2008
Feb 20.

Tseng-Rogenski SS, Arredouani MS, Neeley YC, Lu B, Chinnaiyan AM, Sanda MG.
Fas-mediated T cell deletion potentiates tumor antigen-specific tolerance in a mouse
model of prostate cancer. Cancer Immunol 2008 Sep;57 (9):1357-65. Epub 2008
Feb 12.

Begley LA, Kasina S, Mehra R, Adsule S, Admon AJ, Lonigro RJ, Chinnaiyan AM,
Macoska JA. CXCL5 promotes prostate cancer progression. Neoplasia. 2008 Mar;
10 (3): 244-54. PMID: 183200609.

Perner S, Wagner PL, Demichelis F, Mehra R, Lafargue CJ, Moss BJ, Arbogast S,
Soltermann A, Weder W, Giordano TJ, Beer DG, Rickman DS, Chinnaiyan AM,
Moch H, Rubin MA. EML 4- ALK fusion lung cancer: a rare acquired event.
Neoplasia. 2008 Mar; 10 (3): 298-302. PMID: 18320074.

Huang W, Zhang Y, Varambally S, Chinnaiyan AM, Banerjee M, Merajver SD, Kleer
CG. Inhibition of CCN 6 (Wnt-1-induced signaling protein 3) down-regulates E-
cadherin in the breast epithelium through induction of snail and ZEB1. Am J Pathol.
2008 Apr; 172 (4): 893-904.

Morris DS, Tomlins SA, Montie JE, Chinnaiyan AM. The discovery and application
of gene fusions in prostate cancer. BJU Int. 2008 Apr 16. [Epub ahead of print]
PMID: 18422767.

Mehra R, Tomlins SA, Yu J, Cao X, Wang L, Menon A, Rubin MA, Pienta KJ, Shah
RB, Chinnaiyan AM. Characterization of TMPRSS2-ETS gene aberrations in
androgen-independent metastatic prostate cancer. Cancer Res. 2008 May 15; 68
(10): 3584-90. PMID: 18483239.

Setlur SR, Mertz KD, Hoshida Y, Demichelis F, Lupien M, Perner S, Shoner A,
Pawitan Y, Andrn O, Johnson LA, Tang J, Adami HO, Calza S, Chinnaiyan AM,
Rhodes D, Tomlins S, Fall K, Mucci LA, Kantoff PW, Stampfer MJ, Andersson SO,
Varenhorst E, Johansson JE, Brown M, Golub TR, Rubin MA. Estrogen-dependent
signaling in a molecularly distinct subclass of aggressive prostate cancer. J Natl
Cancer Inst. 2008 Jun 4; 100 (11):815-25. Epub 2008 May 27. PMID: 18505969 .
Tomlins SA, Rhodes DR, Yu J, Varambally S, Mehra R, Perner S, Demichelis F,
Helgeson BE, Laxman B, Morris DS, Cao Q, Cao X, Andrn O, Fall K, Johnson L, Wei
JT, Shah RB, Al-Ahmadie H, Eastham JA, Eggener SE, Fine SW, Hotakainen K,
Stenman UH, Tsodikov A, Gerald WL, Lilja H, Reuter VE, Kantoff PW, Scardino PT,
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30.

31.

32.

33.

34.

35.

Rubin MA, Bjartell AS, Chinnaiyan AM. The role of SPINK1 in ETS rearrangement-
negative prostate cancers. Cancer Cell. 2008 Jun; 13 (6): 519-28. PMID: 18538735.
Ghosh D, Chinnaiyan AM. Genomic outlier profile analysis: mixture models, null
hypotheses, and nonparametric estimation. Biostatistics. 2008 Jun 6. [Epub ahead
of print] PMID: 18539648.

Kumar-Sinha C, Tomlins SA, Chinnaiyan AM. Recurrent gene fusions in prostate
cancer. Nat Rev Cancer. Nat Rev Cancer. 2008 Jul; 8 (7): 497-511.

Tomlins SA, Laxman B, Varambally S, Cao X, Yu J, Helgeson BE, Cao Q, Prensner
JR, Rubin MA, Shah RB, Mehra R, Chinnaiyan AM. Role of the TMPRSS2-ERG
gene fusion in prostate cancer. Neoplasia. 2008 Feb; 10 (2): 177-88. PMID:
18283340.

Mullins C, Lucia MS, Hayward SW, Lee JY, Levitt JM, Lin VK, Liu BC, Chinnaiyan
AM, Rubin MA, Slawin K, Star RA, Getzenberg RH; MPSA Consortium. A
comprehensive approach toward novel serum biomarkers for benign prostatic
hyperplasia: the MPSA Consortium. J Urol. 2008 Apr; 179 (4): 1243-56.

Shen R, Chinnaiyan AM, Ghosh D. Pathway analysis reveals functional
convergence of gene expression profiles in breast cancer. BMC Med Genomics.
2008 Jun 27; 1 (1): 28.

Zhao B, Ye X, YuJ, LiL,LiW, Li S, YuJ, LinJD, Wang CY, Chinnaiyan AM, Lai
ZC, Guan KL. TEAD mediates YAP-dependent gene induction and growth control.
Genes Dev. 2008 Jun 25.

. BOOKS/CHAPTERS IN BOOKS — None

. ABSTRACTS, BOOK REVIEWS, PUBLISHED LETTERS TO THE EDITOR,

MISCELLANEOUS PUBLICATIONS IN UNREFEREED JOURNALS

1.

Several abstracts have been submitted from the Chinnaiyan Lab (during this period)
to various national meetings including USCAP, American Association for Cancer
Research (AACR), NCI S.P.O.R.E. meeting, and the Fall Research Symposium of
the University of Michigan Cancer Center. Please refer to the published manuscripts
that have resulted from these abstracts.
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Kathleen R. Cho, M.D.

Peter A. Ward Professor of Pathology
Professor of Pathology and Internal Medicine

I. Clinical Activities
A. Gynecological Pathology case sign-out in surgical pathology (11 weeks).

B. Section Head, Gynecological Pathology.
C. Gynecological Pathology consultation service (26 weeks).
D. Multidisciplinary Gynecological Oncology tumor board (monthly).

Il. Teaching Activities
A. GRADUATE STUDENTS
1. Pre-doctoral Students:
a. Kaanan Shah 09/07 12/07; PIBS rotation student, Department of Pathology,
University of Michigan School of Medicine
b. Matthew Vanbeek 01/08 04/08; PIBS rotation student, Department of Pathology,
University of Michigan School of Medicine
2. Dissertation Committees
a. Ph.D. Candidate: Neali Hendrix (Lucas), Department of Pathology, Cho
Laboratory (Dissertation Committee Chair), University of Michigan Medical
School, 2003 2007 (Ph.D. awarded 2007).
b. Ph.D. Candidate: Scott Tomlins, MSTP, Department of Pathology, Laboratory of
Dr. Arul Chinnaiyan (Dissertation Committee Chair), University of Michigan
Medical School, 2005 2007 (Ph.D. awarded 2007).
c. Pathology 581: Tissue, Cellular and Molecular Basis of Disease (course faculty,
University of Michigan Medical School, Winter Terms 2000 - present)
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B. HOUSE OFFICERS AND FELLOWS

1.
2.

w

Gynecological pathology case sign-out (11 weeks).

Staff consult conference (one hour-UM house officers; one hour Memorial Sloan
Kettering fellows).

Didactic conference - review of cervical pathology (one hour).

Supervised one month elective in gynecological pathology for Malti Kshirsagar
(PGYA4).

C. LECTURES

1.
2.

AP Grand Rounds, Cervical Pathology Review, January 2008.
New Frontiers in Diagnostic Pathology, case presentation, September 2007.

D. OTHER

1.

Research/laboratory supervisor for the following UM undergraduate students:

a. Kit Yuen, UM undergraduate student - part time research assistant, Cho
laboratory, 2006-07 and 2007-08 academic years; full time research assistant,
summer 2007; part time research assistant, summer 2008.

b. Betty Pang, UROP student - part time research assistant, Cho laboratory, 2007
academic year.

Ill. Research Activities
A. SPONSORED SUPPORT

1.

NIH/NCI RO1 CA 94172 (Cho: PI), 02/01/02 05/31/12, 2.4 calendar (20% effort),
$177,300 annual direct costs Molecular Pathogenesis of Ovarian Endometriosis
Adenocarcinoma (OEAS).

NIH/NCI RO1 CA10010 (Lubman: PI, Cho: Co-l), 04/15/03 04/14/08 (no cost
extension for 04/15/08 - 04/14/09), .36 calendar (2.5% effort), $178,000 annual direct
costs, Liquid Proteomics for Marker Screening of Ovarian Cancer.

NIH/NCI P50 CA098252, (Wu, T-C: Program PI, Cho: Project 2 PI), 09/30/03
08/31/08, 2.4 calendar (20% effort, Project 2), $133,448 annual direct costs, SPORE
in Cervical Cancer Project 2 - Molecular Markers of Invasion in Cervical Cancer
Progression.

NIH/NCI P50 CA098252, (Wu, T-C: Program PI, Cho: Project 1 Co-l), 09/30/03
08/31/08, 0.6 calendar (5% effort, Proj 1) $180,786 annual direct costs, SPORE in
Cervical Cancer Project 1 - Markers of Progression to Cervical Cancer in Rural India.
NIH/NCI 2 RO1 CA82223-06, (Fearon: PI, Cho: Co-l), 08/15/99 03/31/09, 0.9
calendar (7.5% effort), $202,500 annual direct costs, CDX2 Tumor Suppressor
Pathway Defects in Colon Cancer.

NIH/NCI RO1 CA85463, (Fearon: PI, Cho: Cho-I), 06/01/00 to 05/31/10, 0.9
calendar (7.5% effort) $191,250 annual direct costs, The Role of -catenin/Tcf
Pathway Defects in Cancer.
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7. ARMY, Department of Defense, W81 XWH-08-1-0453 (Initiating PI: Cho, Partnering

Pl. Rehemtulla) Ovarian Cancer Research Program Translational Research
Partnership: "Development of Mouse Models of Ovarian Cancer for Studying Tumor
Biology and Testing Novel Molecularly Targeted Therapeutic Strategies”, 07/01/08 -
09/30/11, 1.8 calendar (15% effort) $125,000 annual direct costs.

B. PENDING PROJECTS

1.

NIH/NCI RO1 CA132755 (PI: Yu, Xiaochun), Molecular Mechanisms of Brcal-
Dependent DNA Damage Response and Tumorigenesis, 07/01/08 - 06/30/13, 0.6
calendar (5% effort), $1,250,000 direct costs requested. The major goal of this grant
is to examine the functions and mechanisms of BRCA1 in DNA damage response.
NIH/NCI CA130899 (PI: Yu, Xiaochun), Regulation of lonizing Radiation Induced
DNA Damage Response, 12/01/08 -11/30/13, 0.6 calendar (5% effort), $1,250,000
direct costs requested. The major goal of this grant is to study the role of RNF8 in the
activation of DNA damage response.

C. PROJECTS UNDER STUDY

1.

w

Molecular profiling of ovarian epithelial tumors using liquid proteomics and Affymetrix
gene chip technologies.

Identification and characterization of molecular markers of ovarian carcinomas.
Identification of novel genes amplified in ovarian carcinomas.

Evaluation of the role of Wnt/-catenin/Tcf and PI3K/Akt/Pten pathway defects in the
pathogenesis of ovarian endometrioid adenocarcinomas.

Development of murine models of ovarian cancer.

Identification of genes involved in cervical cancer progression.

IV. Administrative Activities
A. DEPARTMENTAL

1.

Department of Pathology, Internal Advisory Committee on Appointments, Promotions
and Tenure, 2002 present.

Department of Pathology Graduate Student Admissions Committee, 2002 present.
Department of Pathology, Projects in Anatomic Pathology Funding Committee,
Committee Chair, 2006 — present.

Department of Pathology, Graduate Program Advisory Committee for the Molecular
and Cellular Pathology (MCP) Graduate Program, 2007 — present.

Section Head, Gynecological Pathology.

B. INSTITUTIONAL

1.

Institutional Review Board, University of Michigan School of Medicine (IRB-MED),
regular member 2001-2007.
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2.

Cancer Research Committee, University of Michigan Comprehensive Cancer Center,
2007 — present.

C. REGIONAL/NATIONAL/INTERNATIONAL

1.

Benjamin Castleman Award Committee, United States and Canadian Academy of
Pathology (3 year appointment beginning 2005).

Organizer/Moderator, American Society for Investigative Pathology (ASIP)
Companion Meeting, USCAP 2008.

Councilor, American Society for Investigative Pathology (ASIP).

Chair, Committee for Career Development Women and Minorities, American Society
for Investigative Pathology, 2008.

Secretary, International Society of Gynecological Pathologists.

Member, Laboratory Research Awards Selection Committee (AACR-G.H.A. Clowes
Memorial Award and AACR Award for Outstanding Achievement in Cancer
Research, AACR (two year appointment beginning 2007).

V. Other Relevant Activities
A. EDITORIAL BOARDS/REVIEWS

1.

Editorial Boards

a. International Journal of Gynecological Pathology

Human Pathology

Clinical Cancer Research (Associate Editor)

Cancer Research (Associate Editor)

i. Senior Editor, Molecular Biology, Pathobiology and Genetics Section as of
August 2007.

e. Diagnostic Molecular Pathology

f. Clinical and Translational Science

g. Laboratory Investigation (Associate Editor, effective summer 2008).

oo

B. INVITED LECTURES/SEMINARS

1.

Annual Symposium of the International Society of Gynecological Pathologists,
"Molecular Biology of Ovarian Cancer with Morphological Correlation”, United States
and Canadian Academy of Pathology, Annual Meeting, San Diego, California, March,
2007.

Distinguished Visiting Professor, Pathology Grand Rounds, "Ovarian Cancer
Pathogenesis: From Women to Mice and Back Again”, Department of Pathology,
The Johns Hopkins University School of Medicine, Baltimore, Maryland, May 2007.
Department of Pathology, Research Seminar Series, "Ovarian Cancer Pathogenesis:
From Women to Mice and Back Again”, Case Western Reserve University School of
Medicine, Cleveland, Ohio, September, 2007.
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Department of Pathology, Grand Rounds, "Of Mice and (Wo)men: Tales of Ovarian
Cancer Pathogenesis", Memorial Sloan Kettering Cancer Center, New York, New
York, December, 2007.

Annual Companion Meeting of the American Society for Investigative Pathology,
"Molecular Insights into the Morphological Heterogeneity of Ovarian Carcinomas
Does Histological Type Matter?", United States and Canadian Academy of
Pathology, Annual Meeting, Denver, Colorado, March, 2008.

Cell, Development and Cancer Seminar Series, "Ovarian Cancer Pathogenesis:
Insights from Morphology, Molecules, and Mice", Denver, Colorado, April, 2008.
Pathology Grand Rounds, "Of Mice and (Wo)men: Molecular Insights into the
Morphological Heterogeneity of Ovarian Carcinomas", Weill Cornell Medical College,
New York, New York, May, 2008.

Translational Research Seminar Series, " Ovarian Cancer Pathogenesis: Insights
from Molecular Profiling and Mouse Models", Barbara Ann Karmanos Cancer
Institute, Detroit, Michigan, May 2008.

ENDO 08 Annual Meeting of the Endocrine Society, Symposium on Ovarian and
Uterine Neoplasias: Genetics & Genomics, "Wnt and PI3K Signaling in Ovarian
Cancer", San Francisco, California, June 2008.

C. MEMBERSHIP AND OFFICES IN PROFESSIONAL SOCIETIES

1.
2.

United States and Canadian Academy of Pathology

International Society of Gynecological Pathologists.

a. 2003-present, Secretary

American Association for Cancer Research.

American Society for Investigative Pathology.

a. 2006-present, Councilor (3 year term).

b. 2008-present, Chair, Committee for Career Development Women and Minorities,
American Society for Clinical Investigation.

Michigan Society of Pathologists.

Laboratory Research Awards Selection Committee (AACR-G.H.A. Clowes Memorial
Award and AACR Award for Outstanding Achievement in Cancer Research, AACR
(two year appointment beginning 2007).

Member, Association of American Physicians.

D. HONORS AND AWARDS

1.
2.

Election to the Association of American Physicians, April 2008.
Peter A. Ward endowed professorship in Pathology, Dec 2008.

VI. Publications
A. ARTICLES PUBLISHED OR ACCEPTED FOR PUBLICATION IN REFEREED
JOURNALS
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1. FengY, Bommer GT, Zhai Y, Akyol A, Hinoi T, Winer I, Lin HV, Cadigan KM, Cho
KR, and Fearon ER. Drosophila split ends homologue SHARP functions as a
positive regulator of Wnt/?-catenin/T-cell factor signaling in neoplastic
transformation. Cancer Research. 67:482-91, 2007.

2. Wu R, Hendrix ND, Kuick R, Zhai Y, Schwartz DR, Akyol A, Hanash S, Misek DE,
Katabuchi H, Williams BO, Fearon ER, and Cho KR. Mouse model of human
ovarian endometrioid adenocarcinoma based on somatic defects in the Wnt/?-
catenin and PI3K/Pten signaling pathways. Cancer Cell. 11:321-33, 2007.

3. Bommer GT, Gerin |, Feng Y, Kaczorowski AJ, Kuick R, Love RE, Zhai Y, Giordano
TJ, Qin ZS, Moore BB, MacDougald OA, Cho KR, and Fearon ER. p53-mediated
activation of miRNA34 candidate tumor suppressor genes. Current Biology.
17:1298-307, 2007.

4. Hinoi T, Akyol A, Theisen BK, Ferguson DO, Greenson JK, Williams BO, Cho KR,
and Fearon ER. Mouse model of colonic adenocarcinoma progression based on
somatic Apc inactivation. Cancer Research. 67:9721-30, 2007 (cover feature).

5. Zhai Y, Kuick R, Nan B, Ota |, Weiss SJ, Trimble CL, Fearon ER, and Cho KR.
Gene expression analysis of pre-invasive and invasive cervical squamous cell
carcinomas identifies HOXC10 as a key mediator of invasion. Cancer Research.
67:10163-72, 2007.

6. Greer BE, Koh WJ, Abu-Rustum N, Bookman MA, Bristow RE, Campos S, Cho KR,
Copeland L, Eifel P, Huh WK, Jaggernauth W, Kapp DS, Kavanagh J, Lipscomb GH,
Lurain JR 3rd, Morgan M, Morgan RJ Jr, Powell CB, Remmenga SW, Reynolds RK,
Secord AA, Small W Jr, Teng N. Cervical Cancer. Journal of the National
Comprehensive Cancer Network. 6:14-36, 2008.

7. Wang SS, Smiraglia DJ, Wu Y-Z, Ghosh S, Rader JS, Cho KR, Bonfiglio TA, Nayar
R, Plass C, Sherman ME. Identification of novel methylation markers in cervical
cancer using restriction landmark genomic scanning (RLGS). Cancer Research.
68:2489-97, 2008.

8. Kim H, Wu R, Cho KR, Thomas DG, Gossner G, Liu JR, Giordano TJ, Shedden KA,
Misek DE, Lubman DM. Comparative proteomic analysis of low stage and high
stage endometrioid ovarian adenocarcinomas. Proteomics- Clinical Applications.
2:571-584, 2008.

B. BOOKS/CHAPTERS IN BOOKS
1. Cho, K.R. and Shih, I.M. Ovarian Cancer. Annual Review of Pathology:
Mechanisms of Disease, vol 4, 2008 (in press).

C. ABSTRACTS, BOOK REVIEWS, PUBLISHED LETTERS TO THE
EDITOR,MISCELLANEOUS PUBLICATIONS IN UNREFEREED JOURNALS - None
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Laura L. W. Cooling, M.D.

Assistant Professor of Pathology
Associate Director, Blood Bank

I. Clinical Activities
A. Associate Medical Director, Transfusion Medicine
1. Blood Bank, clinical coverage and administration
Bone Marrow/Peripheral Stem Cell Collection and Processing
Clinical Consultation/Management, Special Product Requests
Clinical Coverage, Therapeutic Apheresis

o

Il. Teaching Activities
A. MEDICAL STUDENTS
1. Medical school admission interviews
2. Lectures, 4™ year pathology elective

B. Nursing/Physician Assistants
1. Lecture, evaluation and treatment of transfusion reactions

C. HOUSE OFFICERS AND FELLOWS
1. Resident Education
a. Responsible/Share didactic teaching activities for the following
i. Blood Component Therapy
ii. Transfusion Reaction Evaluation
iii. Evaluation and management of platelet refractoriness
iv. Fundamentals of Clinical Apheresis (with nursing staff)
v. Evaluation and Management of Therapeutic Apheresis Requests
vi. Administrative Issues on-call
b. Clinical Teaching
i. Supervision Resident/ Fellow Activities (6 mo/yr)
(i) Morning Report
(i) Transfusion reaction sign-out
(i) Clinical apheresis requests/patient management
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(iv) Special product request evaluation and clinical follow-up
(v) Case-based informal teaching
(vi) Other Clinical Teaching: non-pathology house staff

c. Resident Applicant Interviews.

D. LECTURES
1. 5/2007 Clinical Pathology Grand Rounds, University of Michigan. Complications and
toxicity of progenitor/stem cell infusions.

[ll. Research Activities
A. SPONSORED SUPPORT
1. University of Michigan Pilot Collaborative Grant Program for Translational and
Clinical Research, Title: Platelet Glyconjugates as Thrombotic/Neoplastic Markers in
Myeloproliferative Disorders, PI: Laura Cooling, Budget: $50,000.

B. PENDING PROJECTS
1. University of Michigan Pilot Collaborative Grant Program for Translational and
Clinical Research, Title: Platelet Glyconjugates as Thrombotic/Neoplastic Markers in
Myeloproliferative Disorders Pl: Laura Cooling Co-Pl. James L. Park Budget:
$50,000.

C. PROJECTS UNDER STUDY
1. The Regulation and Biology of Glycosphingolipids
a. Molecular basis and regulation of b1,3 galactosyltransferase V on globo- and
lacto, and neolacto-antigen expression.
b. Globo/lacto antigens in, hematopoietic development, infectious disease and
cancer.
c. Molecular/biochemical analysis of globo-glycotypes.
2. Clinical Research
a. Factors effecting stem cell collection and engraftment.
b. Platelet immunology, role in transfusion therapy.

IV. Administrative Activities
A. DEPARTMENTAL
1. Associate Director, Transfusion Medicine
2. Director, Stem Cell Processing

B. INSTITUTIONAL
1. Hospital
a. Transfusion Subcommittee
b. Data Analysis Council
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Medical School Admissions Committee

C. REGIONAL/NATIONAL/INTERNATIONAL

1.

2.

Regional
a. Michigan Association of Blood Banks
i. Board of Directors
ii. Chair, 2007 Annual Meeting
iii. President, 2008
National
a. Scientific Section Coordinating Committee (SSCC).
i. Secretary, SSCC.
ii. SSCC Liaison to Annual Meeting Education Unit.
b. AABB-Fenwal Scholarship Review.
c. Chair, Technical/Clinical Education Tract, 2008 Annual Meeting, Montreal,
Canada.
d. American Association of Blood Banks Abstract Selection Unit National Blood
Foundation Grant Review.

V. Other Relevant Activities
A. EDITORIAL BOARDS/REVIEWS

1.
2.
3.

Blood
Transfusion
Immunohematology

B. INVITED LECTURES/SEMINARS

1.

Transfusion Reactions: Complications of stem cell infusions. 53" Annual Meeting,
Michigan Association of Blood Banks, Livonia, MI, September 2007.

Hematology Noon Conference, University of Michigan. Faculty, L. Cooling, R.
Davenport. Adventures in Blood Banking: Liver Transplantation in an IgA Deficient
Patient, September 2007.

American Association of Blood Banks Annual Meeting, Anaheim, CA. ABO typing
discrepancies in children requiring long-term nutritional support: It is the gut after all!
October 2007.

Acrodose™ pre-pooled platelets: The hospital experience. South Central Blood Bank
Association, Houston, TX, April 2008.

Clinical Pathology Grand Rounds, University of Michigan. Transfusion support for the
serologically-challenging patient, April 2008.

Problem Solving in the Blood Bank. Faculty, Laura Cooling, Sharon Lowry, Charles
Muck. Current Topics in Blood Bank, University of Michigan, Ann Arbor, MI, May
2008.

Molecular Biology for Dummies. Blood Bank Association of New York Annual
Meeting, Verona, NY, June 2008.
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10.

11.

12.
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Serologic Case Studies Workshop (2 hrs), Blood Bank Association of New York
Annual Meeting, Verona, NY, “Post-partum hemolysis”, “ABO discrepancies
associated with long-term parenteral nutrition”, “Acute hemolysis in a BMT patient
with ITP”, “WAA and anti-Kp® in a double-cord transplant patient”, June 2008.
Transfusion when nothing is compatible. American Red Cross, Detroit, MI, June
2008.

New Perspectives in Preoperative Blood Recovery and Reinfusion. American
Association of Blood Banks Annual Meeting, Anaheim, CA. Director and Moderator,
October 2007.

Red Cell Serology I, American Association of Blood Banks Annual Meeting,
Anaheim, CA. Moderator, October 2007.

Pediatric Transfusion Medicine, American Association of Blood Banks Annual
Meeting, Anaheim, CA. Moderator, October 2007.

C. MEMBERSHIP AND OFFICES IN PROFESSIONAL SOCIETIES

1.
2.
3.

© o N O A

Michigan Association of Blood Banks Board of Directors

2008 President-Elect Chair, Annual Meeting American Association of Blood Banks
Elected, Scientific Section Coordinating Committee (SSCC Secretary, SSCC Liaison
to Annual Meeting Education Unit)

AABB-Fenwal Scholarship Review

Annual Meeting Abstract Selection Unit

National Blood Foundation Grant Review

Society for Glycobiology International

Society for Blood Transfusion

American Society for Apheresis

D. HONORS AND AWARDS

1.

Outstanding Poster, American Association of Blood Banks Annual Meeting, Anaheim
CA. Distinct platelet glycotypes in normal platelet donors.

Outstanding Poster, American Association of Blood Banks Annual Meeting, Anaheim
CA. Isoagglutinin titers in pooled group O platelets are comparable to apheresis
platelets.

VI. Publications
A. ARTICLES PUBLISHED OR ACCEPTED FOR PUBLICATION IN REFEREED
JOURNALS

1.

Cooling L, Downs T, Butch S, Davenport R. Anti-A and anti-B titers in group O
pooled platelets are equivalent to apheresis platelets. Transfusion. In press.
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B. BOOKS/CHAPTERS IN BOOKS

1.

Cooling L. Transfusion Practices. In Blood Transfusion Therapy. A Physicians
Handbook, ed. K King. AABB Press, Bethesda, MD. In press.

C. ABSTRACTS, BOOK REVIEWS, PUBLISHED LETTERS TO THE
EDITOR,MISCELLANEOUS PUBLICATIONS IN UNREFEREED JOURNALS

11.

1.

10.

Dake LR, Howard JK, Judd WJ, Cooling LL. Validation of the human erythrocyte
antigen (HEA) BeadChip™ after implementation of the web-based (WHEA™ v.1.1.
Beta) kit. Transfusion 2007; 47(3S): SP378.

Cooling LW, Sitwala K, Dake LR, Judd J, Davenport R. ABO typing discrepancies
in children requiring long-term nutritional support: It is the gut after all! Transfusion
2007; 47(3S): S19-030E.

Cooling LW, Thomas R, Mullis N, Shayman JA, Judd J. A LKE-negative phenotype
due to an apparent weak P phenotype. Transfusion 2007; 47(3S): SP304.

Cooling LW, Butch S, downs T, Davenport R. Isoagglutinin titers in pooled group O
platelets are comparable to apheresis platelets. Transfusion 2007; 47(3S): SP102.
Cooling LW, Smith M, Luoma T, Bahodori A, Koerner T, Shayman JA. Distinct
platelet glycotypes in normal platelet donors: correlation with HLA B7. Transfusion
2007; 47(3S): SP279.

Cooling LW, Shayman JA. Expression of a LKE-related globo-glycosphingolipid in
platelets is dependent on specific platelet glycotypes. Transfusion 2007; 47(3S):
SP289.

Hoffmann S, Herrst M, Butch S, Cooling LW. Prestorage leukocyte reduced, CMV
untested blood components are safe for use in CMV-negative allogeneic bone
marrow transplant recipients. Transfusion 2007; 47(3S): SP512.

Muck CA, Armelagos H, Meade MJ, Herrst M, Hoffmann S, Davenport R, Cooling
LL. Prospective comparison analysis of the GAMBRO BCT COBE Spectra AUTO
PBSC set versus GAMBRO BCT COBE Spectra WBC SET for collection of
peripheral blood progenitor cells in multiple myeloma. J Clin Apheresis 2008;23:21.
Cooling L, Dake L, Pagani F, Hickey A, Butch S, Davenport R. RBC
alloimmunization in patients undergoing left ventricular assist device placement.
Transfusion. In press.

Shah-Khan F, Cooling L, Hoffmann S, Mineishi S, Hersst M, Davenport R. DT-
PACE is equivalent or superior to Cytoxan + G-CSF or G-CSF alone for the
collection of CD34 cells in multiple myeloma. Transfusion. In press.

Cooling L, Luoma T, Bahdori A, Shayman J. Wide variation in platelet ganglioside

content in individual platelet donors. Transfusion. In press.
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Robertson D. Davenport, M.D.

Associate Professor
Director of Blood Bank and Transfusion Services

I. Clinical Activities
A. MEDICAL DIRECTOR, BLOOD BANK AND TRANSFUSION

B. CYTOPATHOLOGY STAFF

Il. Teaching Activities
A. MEDICAL STUDENTS

1.

M2 Hematology sequence, Blood Transfusion.

B. HOUSE OFFICERS AND FELLOWS

1.
2.
3.

4.
5.
6.

Daily teaching rounds for pathology house officers assigned to the blood bank.
Cytopathology sign-out with pathology house officers and cytopathology fellows.
Current Topics in Blood Banking Conference, Towsley Center for Continuing Medical
Education.

M2 Hematology sequence, Blood Transfusion.

Hematology fellows, blood transfusion.

Blood banking/transfusion medicine core lecture series for residents and fellows.

C. LECTURES

1.
2.

Component Therapy in Transplantation. CP Grand Round, May 15, 2007.
Relevance of the Preoperative Hemoglobin Concentration. Current Topics in Blood
Banking, Ann Arbor, Ml, June 8, 2007.

lll. Research Activities
A. SPONSORED SUPPORT
1. Wallis H. Coulter Foundation, Co-Investigator, “Rapid Sensor-Based Method to

Detect S-Nitrosohemoglobin Deficiency/Stability in Red Blood Cells”, $100.00.

B. PROJECTS UNDER STUDY

1.

Nitrosohemoglobin content of stored red blood cells.
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Clinical impact of preoperative anemia.

IV. Administrative Activities
A. DEPARTMENTAL

1.

Director, Fellowship Program in Blood Banking/Transfusion Medicine.

B. INSTITUTIONAL

1.
2.

Chair, Transfusion Committee.
Regular Member, Institutional Review Board C1.

C. C. REGIONAL/NATIONAL/INTERNATIONAL

1.

Chair, Medical Advisory Committee, American Red Cross, Southeastern Michigan
Blood Services Region.

Member, Board of Directors, American Red Cross, Southeastern Michigan Region.
Member, Executive Committee, Board of Directors, American Red Cross,
Southeastern Michigan Region.

V. Other Relevant Activities
A. EDITORIAL BOARDS/REVIEWS

1.

Pwn

Transfusion

Chest

American Journal of Hematology

International Journal of Laboratory Hematology

B. INVITED LECTURES/SEMINARS

1.
2.
3.

Update on TRALI. Michigan State Society American Medical Technologists.
Applications of Genotyping to Red Cell Serology. Current Topics in Blood Banking.
Transfusion Reactions: Recognition and Management. Blood Banks Association of
New York State.

C. MEMBERSHIP AND OFFICES IN PROFESSIONAL SOCIETIES

1.
2.

Clinical Transfusion Medicine Committee, AABB.
Plasma Transfusion Guidelines Task Force, AABB.

VI. Publications
A. ARTICLES PUBLISHED OR ACCEPTED FOR PUBLICATION IN REFEREED
JOURNALS

1.

Yazer MH Judd WJ Davenport RD Dake LR Lomas-Francis C Hue-Roye K, Powell
V, Reid M. Case Report and Literature Review: Transient Inab Phenotype and an
Agglutinating Anti-IFC in a Patient with a Gastro-Intestinal Problem. Transfusion
2006;46:1537-42.
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2. Fung MK, Crookston K, Wehrli G, Domen R, Lopez-Plaza |, Davenport R, Gottschall
J, Spitalnik S. A Proposal for Curriculum Content in Transfusion Medicine/ Blood
Banking Education in Pathology Residency Programs. Transfusion, In Press.

B. BOOKS/CHAPTERS IN BOOKS

1. Davenport RD. Therapeutic Apheresis. In: Robeck J (ed): Technical Manual 16th
ed. AABB Press, Bethesda, MD. In press.

2. Davenport, RD.:Hemolytic Transfusion Reactions. In: Simon TL, Snyder EL,
So