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Introduction

The peak incidence of breast cancer in African Americans and West Africans occurs around the
premenopausal period while it occurs postmenopausal period in whites. Also, unlike white women,
West-African and African-American women present late for treatment with a greater cancer burden
and consequently lower survival rates. Breast cancer mortality is higher among African American
women than among white women in the United States. The reasons for these racial differences are
still not very clear, therefore we would aim to study some of these differences at the molecular and
cellular level in these two different populations. :

To devise effective methods for preventing breast cancer, we must understand which factors alone
or in combination raise the risk of triggering a tumor, and which factors protect against the disease.
Specific goals for the proposed research are to: (1) identify and validate the risk factors that can be
modified to reduce breast cancer risk, and (2) achieve a better understanding of how various genetic
and environmental factors interact to affect the risk of breast cancer. To reach these goals, we need
a multidisciplinary training program and greater collaboration among investigators from diverse
disciplines and institutions.

The goal of the current proposal is to obtain the necessary training needed to create an atmosphere
at the Cancer Center at Howard University as a leading breast cancer training institute.
Opportunities to acquire certain relevant skills are not readily available for HU faculty, postdoctoral
staff and students at various stages in their training so a partnership has been established with
WRAIR to fill this need. ~

There are several aspects of breast cancer research offered by Walter Reed Army Institute of
Research that will be very important to our progress toward becoming a Breast Cancer Center at
Howard University. : ‘ '

a) The first of these is a skill lacking in most laboratories addressing breast cancer; detailed
pathological and biological studies of normal mammary glands at different stages of
development using whole mouse mammary gland organ cultures. Dr. Barbara Vonderhaar
developed this technique and she and Dr. Rina Das have used it for the past 5 years. The two of
them will conduct training workshops utilizing those systems. In addition to the whole organ
cultures, eventually we plan that we might use partial organ cultures of human tissue samples.

b) Differential display PCR, gene array technology, and other molecular biology methods have
been used extensively in Dr. Jett’s laboratory over the past several years. She and Dr. Das have
become expert in the identification of genes differentially expressed using these systems. The
techniques are used constantly in their laboratories and will provide an ideal setting in which to
utilize these novel methods.

¢) Use of animals in breast cancer research is frequently an important extension of testing ideas.
The Howard University Cancer Center does not have an animal facility at the present time.
Therefore, the extensive facilities and training offered by the Walter Reed Army Institute of
Research will provide opportunities for investigators to participate in this important aspect of
research. Dr. Jett has extensive experience writing animal use protocols and has used rodents,
swine and non-human primates in her research and will advise in all aspects of animal use
proposals. In addition, the staff in the Division of Veterinary Medicine will permit us to join
classes designed to provide hands-on experience for learning procedures and understanding
regulations in the use of any type of animal desired.




d) The main objective of this program is to provide training to all investigators at the Howard
Cancer Center who would like to have individual experience in strategies for preparation and
writing grant proposals.

Drs. Agnes Day and John Stubbs will be the lead faculty for this training at the Howard
Cancer Center. The postdoctoral associates working with them, graduate students and other
faculty may participate in this training process. Dr. Stubbs will focus his studies on the
extracellular matrix involvement in breast cancer, Dr. Day will direct her efforts toward studies
of regulation of metastasis and Drs. Das and Jett will focus on silencing of transcriptional genes
related to breast cancer. These three efforts will eventually aim to utilize tissues from African-
American women.

BODY

Key accomplishments and reportable outcomes: The DOD funded HBCU/MI Partnership Training

award entitled “Breast Cancer in African American Women: Molecular Analysis of Differences in

Incidence and Outcomes” has had a very auspicious beginning. Our initial goals for year 01 were

two-fold: '

e To attract pre-doctoral students, post-doctoral fellows and faculty to breast cancer research via
introductory symposia, hands-on workshops, specialized training and research opportunities.

e To perform breast cancer research at both sites, Howard University Cancer Center (HUCC) and
Walter Reed Army Institute for Research (WRAIR) which would add to the knowledge base
and ultimately lead to the understanding, cure and/or prevention of this disease.

Towards these goals, we have accomplished the following:

Administrative: =~ _

e A Cooperative Research and Development Agreement (CRADA) has been established between
Howard University and WRAIR for exchange of funds between the two institutions, with
clearly defined SOWs for each Institution’s participation.

o A full time Research Associate was hired at HUCC. A part-time administrator was hired at
WRAIR to assist with the program coordination between sites.

e An advertisement for two full time postdoctoral positions has been created and the search
continues. Various scientific journals and associations have been used to advertise for this
position.

e Monthly meetings were implemented between the key investigators and coordinator at HUCC
and WRAIR. These meetings are supplemented with e-mail and Tele-conferencing.

e An Access-based database has been created to track all individuals who are enrolled in this
training program, including their areas of interest.

e HUCC has reorganized research labs around organ systems. Dr. Day is leader of the Breast
Cancer Working Group. This allows for cross-fertilization of ideas and more interdisciplinary
and collaborative research.

Introductory Symposia and Workshops:

e “Animal Models of Breast Cancer” Workshop — June 19, 2001. An overview of the goals and
structure of the training program, introductory remarks from members of WRAIR and HU
involved in the program, presentations from Deans of Research, Chairs of IACUC from HU and
WRAIR and invited presentations by established cancer investigators from NCI, NIH and
NIDDK, NIH and WRAIR. Presentation topics included animal models of breast cancer,
mammary gland development, growth regulatory mechanisms of hormones during normal




mammary gland development and tumorigenesis, the use of experimental mouse genetics to
understand mammary gland development, transgenic mouse models and In vivo Imaging of
breast cancer in animals. Site of Performance-HUCC (105 participants).

A program book with abstracts and biographies of all speakers was created and disseminated
to all participants.

e “Conducting Research Responsibly” Satellite Teleconference-September 13, 2001. TOplCS on
human subjects research, conflict of interest, research misconduct and mentorship were
discussed. Panel members included representatives from Office of Human Research Protection,
NIH; American Association of Medical Colleges; Office of Research Compliance and
Assurance, Veterans Administration; Office of Research Integrity, HHS and American
Association for the Advancement of Science. Site of Performance-HUCC. (25 participants)

Hands-on Workshops

e “Rodent Handling and Techniques” Workshop-July-September, 2002. A total of 4 graduate
students, 1 postdoctoral fellow and 3 faculty From Howard University have taken the 5-hour
workshop offered at WRAIR. The workshop included lectures on various types of rodents used
in research; and humane methodology and techniques used in injecting, bleeding and
euthanising experimental animals. The lecture was followed by laboratory exercises in which
each participant worked with mice and rats to perfect the various techniques described in the
lecture. A waiting list for this workshop is currently at 8 HU individuals (students and faculty).
WRAIR has offered to hold a workshop for HU individuals at a time of our choosing, since the
class size is limited. Site of performance-WRAIR.

e Mammary Gland Dissection Workshop — September 2002. Hands-on laboratory procedures on
dissection and staining of virgin, pregnant, lactating and involuting mammary gland to visualize
normal mammary gland development. This workshop will be offered quarterly two HU faculty
have participated. Site of Performance- WRAIR.

Newly Established Collaborative Research Projects

The projects listed below are in the formative phase and will be implemented in year 02.

e Dr. Rina Das (WRAIR) — Dr. Aleayehu Kassa (HUCC) Selective Estrogen Receptor Modulators
and Depression in a Mouse Model of Breast Cancer. This is a recently established collaboration
that is still in the planning phase. Dr. Kassa has taken the rodent handling and techniques
workshop and is currently preparing a mini proposal on the use of WRAIR’s animal models and
in vivo imaging for this project. ‘

e Dr. Rina Das (WRAIR) — Dr. John Stubbs (HUCC) Use of inducible vectors along with
luciferase vectors to study the effect of bone sialoproteins on metastasis of breast cancer in
animal models. ‘

e Dr. Marti Jett (WRAIR) — Dr. Agnes Day (HUCC) Microarray analysis of selected genes in
normal and cancerous cell lines grown on plastic-vs- matrigel.

e Dr. Rasha Hammamieh (WRAIR) — Dr. Robert Canada (HUCC) Effects of anti-cancer agents
on normal and cancerous breast organ cultures.

Dr. Day’s research progress: Research has been focussed on the expression of connective tissue
protein genes in normal, transformed, primary cancerous and metastatic cancer cells. Initial studies
have shown differential expression of these genes within cancer types (breast); between cancer
types (breast-vs-colon) and between in situ sites (solid tumors-vs- ascites or pleural effusion. (See
Appendix: Era of Hope Abstract, 2002). These experiments will be repeated after growing cells on




a basement membrane substrate (matrigel). Comparisons will then be performed between clinical
samples from African American patients and the cell lines currently in use. Microarray analysis of
gene expression in current cell lines has begun, and will also be compared to clinical samples when
available.

Students Trained:

All of the graduate students listed below have been supported-in-part by this training program.

Most have participated in all of the workshops and all are involved i in research pI‘OJCCtS involving

cancer.

o Elizabeth Nelson, 3™ year graduate student (Microbiology). Gene regulation in Breast Cancer.

e Tamara Tatum-Broughton, 4t year graduate student (Microbiology). Gene expression in
cervical and ovarian cancer.

¢ Douglas F. White, 2™ year graduate student (Microbiology). Molecular analysis of skin cancer
and heritable diseases.

e Aliesha Dobbins, 4" year graduate student (Biochemistry). Enhancement of SP6 Polymerase
production for molecular biological use. :

e Gay Morris, 5t year graduate student (Biology). Molecular analysxs of lymphatic and breast
cancer.

“Grants Submitted ,

e Agnes A. Day. Molecular and Microarray Analyses of Connective ‘Tissue Protein Gene
Expression in African American, Caucasian and Korean Breast Cancer Samples. Howard /
Hopkins Partnership Pilot Project Initiative. $49,800. Dec.2002-Nov.2003 (Pending).

¢ John T. Stubbs. Effects of extracellular matrix proteins on prostate cancer cells. NIGMS/NIH,
$461,000; 2002-2006. Funded.

Promotions, Honors and Awards:

e Agnes A. Day and John t. Stubbs: American Association for Cancer Research, HBCU faculty
Scholar Travel Award to attend the “metalloproteases, Extracellular Matrix and Cancer”
meeting, Oct 9-11, 2002. Hilton Head, SC.

e Agnes A. Day. Interviewee, “Will We Win The War Agamst Microbes?” eplsode of Closer To
Truth Television Series. Los Angeles, CA, March 2001. To be aired on PBS and WHUT in late
fall.

Agnes A. Day. Associate Director for Basic Research, HUCC. March 2001-Present.

Rasha Hammamieh. Scientist at WRAIR. American Society for Biochemistry and Molecular
Biology, Scholar Travel Award and support to attend the Experimental Biology Meeting, April
2002 in New Orleans, LA.

e Rasha Hammamieh. Scientist at WRAIR. DOD Era of Hope Breast Cancer Research
Symposium. Sept. 25-28, 2002. Orlando, FL. Full award to support travel, registration and per
diem for the duration of the meeting.

Presentations

e Yancy, Haile, Nelson, Elizabeth, White, Douglas, Tatum-Broughton, Tamara, George, Matthew
and Day, Agnes. 2002. Molecular analysis of connective tissue Protein Gene Expression in
Various skin Diseases. American Society for Biochemistry and Molecular Biology, LB162: 33.

New Orleans, LA




e Day, Agnes, Nelson, Elizabeth and George, Matthew. 2002 Molecular profiling of connective
tissue protein gene expression in breast and colon cancer cells. DOD Era of Hope Breast
Cancer Research Symposium. Sept. 25-28, 2002. Orlando, FL

e Hammamieh, R., R. Thomas, R. Das, and M. Jett. Anti-sense oligodeoxynucleotide
complementary to liver fatty acid binding protein alters cellular functions in breast cancer cells.
DOD Era of Hope Breast Cancer Research Symposium. Sept. 25-28, 2002. Orlando, FL

e Hammamieh, R., K. Carr, C. Dulaney, R. Das, and M. Jett. Study of the effect of omega-3 and
omega-6 fatty acid on cell growth and oxidative stress in breast cancer cells. DOD Era of Hope
Breast Cancer Research Symposium. Sept. 25-28, 2002. Orlando, FL '

Courses:

e Oncology. This is a multidisciplinary graduate level course, which will be offered through the
Microbiology department. Topics include cancer biology, genetics of cancer, viral vectors in
cancer, oncogenes, hormonal regulation of cancer, and cancer epidemiology. Lecturers will be
from Howard University, Johns Hopkins University, Georgetown University, Walter Reed
Army Institute for Research, and the National Cancer Institute. The course is designed for 2
semesters, 4 credit hours each. It will be open to undergraduates, graduates, postdoctoral
fellows, medical students, medical residents and faculty.

e Molecular Biology. The current molecular biology course offered within the Department of
Microbiology will be enhanced through the addition of didactic lectures and/or laboratories on
the following subjects: Gene array analysis; real time PCR; DNA methylation analysis;
prokaryotic and eukaryotic expression vectors; stable eukaryotic transformation and selection;

‘and phage display analysis of protein-protein interactions.

Tissue Repository: This facility has been established in the HUCC and will provide a source of
cancerous tissue from breast, colon, prostate and other organs of African Americans and other
ethnic groups. An individual with a strong background in cell and molecular biology and
biotechnology is being hired to coordinate this laboratory. The HUCC Director’s financial support
of the Laboratory Coordinator and the dedication of two laboratories for the preparation and storage
of these tissues evidence the commitment to this training program.

Conclusions
Excellent progress has been made towards fulfilling the specific aims outlined in the first year’s
statement of work. To fully utilize the training opportunities, offered by this program, in a logical
progression, some of the goals designated for year 02 were re-scheduled to year 01, and vice versa.
We had to enroll participants into the Animal Handling course first as per WRAIR requirement,
which will then allow them to carry out other animal related research and training activities at
WRAIR. We envision year two being equally productive in recruiting faculty and students for
participation in other planned workshops, which will consist of new topics for established trainees
(in vivo imaging, SCID mice with xenografts, Biostatistics and experimental design), and a
continuation of the animal handling and mammary gland workshops and collaborative research
projects. Year 02 will focus on basic research performance within the established collaborations
augmented by animal use protocol preparation, grant writing workshops, and research proposal
submissions for external funding. :
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MOLECULAR PROFILING OF CONNECTIVE
TISSUE PROTEIN SYNTHESIS IN BREAST
CANCER CELLS

Agues A. Day, Elizabeth E. Nelson,
John T. Stubbs, and Matthew George, Jr.

Departments of Microbiology and Biochemistry,
College of Medicine and Cancer Center, Howard University,
2041 Georgia Avenue, NW, Washington, DC 20060

aday@fac.howard.edu

. ~The-progression of normal cellsto.the benign, malignant-aiid nictastaticphenotype involves
a highly complex series of events. Proteolytic degradation is the currently accepted method
by which metastatic cells abrogate the basément membrane and conriective tissue matrix to
gain access to the circulatory and lymphatic systems for dispersal. Our studies were
designed to ascertain whether there are alterations in the transcription of proteins of the
extracellular matrix (ECM) which are concomitant with reported increased metalloprotease
production, when metastatic cells are compared to their normal tissue counterparts, and
when breast cancer tissue is compared between African American and Caucasian women.

Comparisons were made between paired sets of tissues or cells for the presence and / or
quantitative levels of various connective tissue proteins and regulatory status of their
promoters. Steady state levels and sizes of mRNAs were measured by hybridizing Northem
blots and slot blots with radioactively labeled ¢DNA probes encoding decorin, fibronectin,
osteonectin, and type I collagen. Southem blot analyses were done employing standardized
concentrations of genomic DNA isolated from various breast cancer cell lines and the
aforementioned probes.

Data from these studies show that there is differential expression of .
- proteins befween various transforried cell Tines W] 1N COMpariso oftranseriptional - -... .
<" stabus-and genoi et ST LT iRtWeenbreast and colon cells, differential -

" ‘expression was also observed. Mobility shift patterns were generated by nuclear extracts
from normal and cancerous breast and colon fibroblasts complexing with the fibronectin
promoter. Alterations in the complexes interacting with sequences from the promoter may
be responsible for the differences in fibronectin gene expression among normal and
cancerous breast and colon fibroblasts. Collectively, these differences may play an
important role in clucidating the metastatic phenotype of cancer. This research will provide
a better understanding of the molecular events of cancer metastasis and, eventually, to the

inhibition of this phenomenon.

3 i

P5-3

“The S Afmy Medical Researel and Maieriel Cormprand anaes DAMD 17-01-1-0868 supporied Biswork ™+




$920-1-10-L1QAYQ 40pun PUsEIO) [s1s )y PUS Gedveswy [vsipely Ky g1y o »ﬂ. Porseddng

“TLOTLIOTL  “Htdewy "y “siwenafofiire PV #isvITRIN ‘UleRATT SNOUMY O SAOIKQIAR
Hoq) paw servecadofieies XUIWH jo eod et (P661) 'D'A\ *Sorummerg-rneng purv °r Avy 9
911+ 1112 "[01q0maN "AsQ u} ¥esfioadaieq
Lyusaidojaasp Jeoues i) ravpunIpas aq UIVON) V) (¥661) ‘W ‘squpIn}] pus "L ‘umyeres g

‘69-29:€S 300UND) [ WY "VOIRAY] JOUIY [¥ioN0[00

Ot eotrvastas it pow wpewidoutts] (€661) ‘G 4enML PUR ‘D U8V (T ‘saod N WM ‘p

‘C8T-9LT'801 "IoRIRd T WY

weasq g

U1 ueleoo A edh1 o 1us1000 pereasou] “(Z661) T ‘PHOFT PUR 4 ‘wopaeros) ) ‘o 'S Koesw 't
"L TLISLE “TROLMIY O ues speasds Jeotres mOH (9661) H NNveony 2
"E0°5i997 MOLITY ogfidejog BeeeL pus UOAW) [16e Jeoe) (Z661)i1 wworT '}

smsgy

el 13 o) 5 AL
P LCRLLH "GTLH tiog VNG %1 Seowmsiag]ip ojdaoiod pefvenst sejdirme 9000 )0 S0 6

TN il pOadIp Usym VOLIOW PI¥ LIDIN W04 VNG #0sd G10évouie0

831 Jo oA aqh vy syrys oftidiouskiod pajsena: earchires Jewesq sy Jo SIAVON ST -, '3
9[{90 at9) U} Juwaq AIwI01 Tem 1 ORIy eRotM ‘Tuoowp Kdeoxs ‘Fuyer0sd i

d1D *qijo steasy ¥

‘100HY ‘enean seomeo Avurgd sqr L

...izni:o 8.&.!.!.
s1queniep ou pateidaip (ST1H) 50109 Pa¥ (2200 Hvelq oq o wiopmdeRY 9

Apnae 2900 $1100 TOIOD PUY HEE] J4TIO 1% Y Pronpal
Anworap inq (wuoTjamo (vronp) LL9RSSH Ul Pacnpws ARSAD Ao sum (N) Ujcedimqyy

w10 2000w

B0{05 U] PaJ-¢ PV 5100 J00UR0 Preasq U} PiQJ-p Poonpar v Uopsaxixe (NO) Ti0eRoNO

“ufeioxd o

*100HY ‘8onioo voroo Aswanad eqy

'3]{#9 40030 7O{00 Pa¥ 1#ax T10q U PORTEALYS (NCT) CHOOND JO DOHONPRI ORFUP TP ML ¢

4 i1 ) uses weam myeiaxd app Jo topd;
18d4) | wydyejo

ot oq o} Sojionpes weived eqr
P prse

‘somy] 1190 2000w 10wa:

o] seegy jo

Lwuuing

(IVTI00) uelioo
..i“ﬂ._d_sﬂm T

I
L'danion

i 7[{00 vy Supyeorp .x?.:..i:..f_a__.a?ais.!:%ﬁo 1
€0

i
SEEISNIOUL 200tw0 STLAMP VOJIONPes
303 pe1alise) 21 e 1O ey on) jusesades Amu tL00ep W senjcks jaed exL .Bﬂo.r:?ei

7L ) 100wqu Affe1ot mq Sed) 00 [T T} peonipes Apwedd ses HofT ‘UL00ep xleo¥e sxipoemen

peonipa AnyEy

*#0df) 100Uv0 oL eds WTYILM PN SRTH (190 TROMIG

T}2eBaXY]) pue DTjoenceiso ‘melu(1oo | adk) ‘whooep jo uoiEsexixs [W]iteselsip Xy petvdkisco pov
POATETN i #m1jno Aniupad ps 10a1] {09 UO{00 POV 1Weaq *ADIS STR) ] “SCWIINIL [SALIANG o)
J0 KipsBenmy es owsiq 0} #1109 Je0trwo JO ANTIQY 0q) ¥ ewmiemies JO sreupiste)ep Areuspdeny Adeieqs

PTe QOseeEN: Jeotwo 0f

) 1wadd Jo oy

nojssmeeiqt

o i jo

10[q 1018 JO FIIVON Sfneum;etiep Jo Arinmg

300 oL

‘LAY S Py o1 Vef ..llrxrne.:-l_c:gcnl’_s-u:vd‘l;iz_s._!l_

'8 SLLALEIN P PRIV 'C ) STAL % Ynome | ey "o s YA B Mootati pus || “Winrentss Supoess YO PleRide; WA PIOTIILL Yeniguen

[ WS
PR (C1) (T D SOHS Bpoesp 21 Ja] (OIS AW prqeoa Peciins

A oMY $a T 14 20 'L 00X T Fu T WE N poinlip VN epend
1 YIGE P o T ST YN 1F40 10 ALiree KOLLN YL 6 sty WL VNG ITRAIQY 8000 Pue (rrsag e endives J1L0Y T) 0 st

T or0 T 470) ervaout peseper ‘stamteq (3} 'S Beae) § oA () RAYD (O ‘ot
E >

[ i
K] e

5 -~ !

.. -—

% o
.. - ”

wpoceq vadwion
red(y,

o

-

Lol

A I g o

P D83 X X

.I-“

& WEE
!ﬁc!ﬂ.&:ﬂlia‘tnil-lﬂ.és.licﬁ.ljl- §rsl‘5€.ll=tlla:>.t.:hl.l:l P

T,

i “(v2) ‘orpee] ‘g onmiodiod wesoa] wdry)

‘000P W, 2efwur ey v St pegdesfonond pie epRu) UIIPIZIe Gy PeUIEIE Miw 9100 ¥]e8 arosves 52° G0 pavasqdaticele

% DOTIONH: Y- 1Y GO¥4JO LISIIOIMN AITRAL SRR 0] 10} DT, IV UOIOIXS [9U & Qi1 SINDTA { 0§ DT 1W VOIEUNIXS UV *9 OF

405 Dys'y 1% BURROTRY ‘9 gy 4q) Sop6 18 P J Fmpeko o puw FRISAR) 9ITAIORED 0} SHNTKL ¥ X) Y6

‘YNGP 91T YN #4110 Dofidtiofues) essenas iy eInUu | 29) Dy 3 SULIITTRD JO PINIID00 Suijok 1 "Xt ) Kpucdes

O1 JoJ POXSLIA Taq) BT XA TiowAl 0F1], a0} DO QR PO TG} JIOS) ¥ U} VAT 4100 JO Jrig'e pire eemisukiod YNG ULJO [Mo't

‘emiionTen) enitans AJY JO frigit “ogBN NI ST i's “setad ureansamop 30 jris*] ‘seunad uirwaiiedn Jo 5" L XM ALNP THZ “a1/0G

OO X5 YIANY 40 101 sag-ersejontt Jo (it §°( Furciqutos Aq paredaad sem xus Doores L ‘(L SoNPSIY ‘TAeuarg)
ke Y02 1Y s3eo0yiey) Suten ‘(yareeesnt pajtddy “10) Jejodoounsey) 2-0L0 ¥ ) perixyasd siem YUONON YD1y L,

I3 (MDJ-1Y) topeseys ajex) sssotnijog oxwydiaonunay svasaey

L *SAOQY DOIEIE 1¥ DERIDLIGLY Ueth aJmm oTNIqUINL YO $1] "On0L I¥ 1I1KIT T 40}
PR PUT PIAOULE] 430 SO QOHT 97 *S)MINL) IOG-T) O3 JSYY SHIBIGUIL HO|KT 0) 1108 eeannBs o) WOG VNG PeNfesnen
) pRLITRS) KN0Y T| 2 JrTEAWTTdRD) ([N 1N0'E PIS 6L HY ‘TR NG'6) T DOBNIOE QUM setsam “URu OF Ml U PzIEANSL
POS VNG o) amanep o1 (198N 51 PUY HOSN JA5'0) 1 BOIINIOS S ‘semipis O J0) *eopmt pacesm usg) ais sjof seoseds oqy
ﬂ«é%at?ﬂlsﬂ?:&éfzgnsi_i TOH IWWST'0 Milm peiwuimdep 2eg) asem ajef evouvle ot
i Petuatiorond pee GRS 0T J03 SPRUGK, UMPIRI® 10 fuiBris 0 1) PASTES sis sjed enT,
MR ¥ 01 7 X9 |48 soaty 5440 .o pesesqdanoets rem VNG pereedip oG, T W PUY] W4 4 84X ‘T 0OF ¥ e ‘LI PUTH ' HOrE
#PNIov} APuS S10) UF peen YALAZU, 00101 €L, "AMOY ¥ Of T 0] (L “DoutpeIN “diog) WBeiasg (TN BMAuNE ‘o8] ‘Sesdolomosy,
oD o fq puoo Jepun PUs DOPOEIER! Ui PowaSip M (Frig1) VNG Stuctsp
it VNG simonsp Jo syekieny (rLng) 4§ Wil juaced y
"oqand gove o} Sutpoodsarns VAR g Jo vopdimetres o) amneenb o (v2) ‘wipaes]
tvg topwidioy) pepen sdry) .rav WL JelwuT Mo ¥ SUIN SIURLAESY OLIEUO)SINP O} POIOS[qNS TND &lom suresdofpasoine
€L M ¢ 01 { 2y pepdaddopaionn e seTuquIRG #q1 LY 1¥ TR § 28 OZ5 X1'0 PV ‘%89 I T Sy XY SIS %E'0 088
X10 DL€ 18 VR § XF §AS %5°0'/068 %1°0 LY I¢ UK 51 0] SAE K1°0 /88 XT LY 18 W § Ko S %S0 /OFS XT Yl #000
POGEIA arem sowsaqRIRL o} A0p 1X00 YL WG JTEn Dy(€ @ T} TBfIMO (Riado 401 X 0'¢ uTupINO0) 2410 #Y) ©) Sujpaodesuioo
SMOVT} YNC PUTeREd 001 Gjtw PRIpLGAY Affng Gem wiew secwuuet sl (VNG Wusds Douitvs perusalie) pamvaep
1v/80 001 PO ‘98 %10 ‘Twadt X ‘088 X9 %05) Dofmtos 9] QoL 1 4O 01 Y PAZIPLAGaId eiam
1019 L ° y0L 79 12n07 0 g NG paw peee] slem adine e, B WRU 001 JO Mmaeaxd ¥ Sy wnnows Jepun suiwdds (pavioos
‘opAIonRag ‘D] ‘eNI00E) 2101 OIS 4NI0oE TN et STRAEUNE SEOIRIIOAIT GIUO PEIOGS &l SIS #iLy SMINTRX §| Y
Oe(9 1= povesy paw epiqeptaingy HLe POw OS5 X0Z SUmnm pauvaep aiwm (F1 0t Brig'g Trisz0) VIRE (103 Jo sionbyye uaxyyary
& sishisey 101q 1018

wa T 0'f Jo ey vo don enjdiices YNG POS YT 108 “(ete el
V'8 Aq pewndal 110 amijno enes}} 120 POGI DOJI¥|0N VNG 9O e U0 Pereq &3 Péem FUOTIIow e (' wofe] euabrng)
1 wonounie eualias o) 4q peino ST e 1y 103 PAIOR] FEA VNG ‘TE0OVS PR PITAAZORIOG0) JO ORI 41 J0 TORTIPONG 8
1 VOfIno8 S7RY, '(XL ‘pocwrpuariiee -(o1} ipt votmmedaxt g 10EVNY 99 £Q pOUTINO 18 seuT] 100 od) WO PeTEIOR] T9m VN {M0L,

K S8NILXT YNT PO® YN
_h WA € 01 T JJ AWP ( OF £ £I0A0 WP MOU USALS DTS U]POL POPUNIBLIOOSS
o of perefiudosd Ao 61100 2000t PePIPRITY 100 %s ® ] peowid asem S1(e0 KL °1 QL U] PAIvIep &i¥ myumueiddne puv
PO STUMO (TN ‘speaqieg *HIN einsfieny seouvd) wmoiyey ‘vouiofes piasc] 'K o GiE ® sem IO 'WNIY Keoxs (VA ‘Tessvay
D0LY) vopwsiteg sy .&..:.3 way peuisiao aiem (YOLIOW P LD ‘LALSSH ‘SZAL "THO) ‘9w (e irvenq (v
i i anmRd 10

: _m SPOYIIA PUY SN

k1
L TP PV DOJIONPU] 2900 U HTTWM s i0|pax! B 0] BopIIRIes
!_ian!__agll_.sﬁ%.i.?sgigaégg.ié§§§si=e
u Apran SFLL, 1100 ese) JO uwtind o) SuTpIRIs puw SURUVUS G0 U 8104 ¥ ABEG 19Y) SUsjueGORus JRTaIe0 OK{E ATE AM) ‘o
Arounad « wag seads Sururll 511091 wre Jo pogLl PeyuLTOOp ATEOOIE § #] JH 910 DojIsed[p o] [08I0G e 1) aYRolpU]
SofpIUs PHID MOqE Su] gl.‘llo!_ggtsﬂuitiiszia!ﬁi-ﬁ:}-.ﬂ:&!ﬁ
IO 10 Aag (5) e o Jo st [ronp ot pv HIPRE SALII[(IUT S00J[P ‘E0UIM) AFRAUY Qii Pojsiootre
teyo wow 5} seuodees a] .nguogggguo%!g.éi?sg.ag
gg.i:o}gég%goglgg (v 'g) 23wum snopA UY fitretodio
TWIXI JO KISCTIAAIOATE 8T} PUS £T(910] BUIET]S GATIORII0 JO SIEALITAS POSTAINT] 04} POTTALTIOND MATY aartssisy} o 1) apodey

*(z'1) Avotoo Lswpuooes « s eiegpioid pas
P4 I¥TROENA © 19 MAL PUY SIETIARLXE ‘018 [WHTD ¥ O} (8401 O} DOQW[NAII® #2010 “Seenea ofs¥idaid( J0/JXT POOLQ [WO] SPEATY ‘dcutny
Arwapd o wog qowiep 1 efjec Jeotmo 'Kijrysrscons ezmwievjet 0f, Teiadep 3q) musiehs ofeydui| pow Aloreinos o) 0f 180008
S1o8 ) X]ITecs P ewexpanl [eusenq oq) o1¥Soqu £](e0 SITNTI GO £Q POt pardeoo A1IGeUNG e 8y sopepedon onkjoeiig
W84S J0 20300 Ye{iioo ATYSRY ¥ pentoAu] sedAiouend ofiswereus pus vl “aTSeq 0G) 0) 37160 [WiLIOT Jo Bojsreoxd ey

" gopInposuy

i
x
‘ST100 WO16D PUR HVAIQ WOSMINQ PUS IS (100 JOUTS J5ROIQ

I
4
0 90643 (90008 Sueme souwel A-&_va Wieread anss) sA1106NEOS J@ HojrresdXa (RRIEIP 5} MAowa I9N) MOTIE SH{PIIS Se0G) Wod)
*1nq ‘reqeid 41 pae ooty q PAO J00UR 104G FROJIEA We4J PHINLON] YN HieuaS JO IROeUINOS

pesjpaepunit Sulopdane Susp saom serdjuue (31.00) meygdismsjog wytuey 1menSsag woparieny ‘usdujioe § odly pus
B1I00N00710 'W1500w.11J ‘utissep Tuipasus taqosd yNQD Pelege) NI Nojq 018 4q e
SYNU j0 sj0As| 91830 Lpemrg ‘rujesoad enesyy HUA JO tfsan do/pus ssueseid aqs doj spiee so senery
JO NI €00A10Q SPUM S2uM SNOTLINAWED) 'T[[06 205UBS HO{09 9) PUS Tiaecu0IANOS onEPY) f¥rriON Ajetp 0) pasndmes sau i
200uP 190.iq SO ‘Top)enp o 1 pordodes gita 448 43 1a (WD) X181 dqniteesaiXe
o jo swperead jo !a-r.d! S4) 5] FUOLITIN(S S4¥ 210} SONIONM BTULIGOTE @) PeuTrep iou EoIPMIT Sujmetio) eqL
) nenqy

i
l

PO JO 989100 “AnISRUTOIg JO JusunIudaq] pue ¢

;
3 " o1 poyime
WUCURICOTIDY P T e wte wpen iwaemn wher it erearct
€t 2z 3 16 ampee‘ooion] 8 etaiy . SR LETLE TR o Sevnd sraNG
wioTRII00uspe | B i
[ " 05 wopol . 1! Leaun Fil s
+ e T
3 WHOTRAII0TEPY ML )
ot - 201 wojad) 2 et : o
00! 004 001 00} WRION *B0[0)), RAkTR) - 2070 %
R 7 e
0ol [ [ 6L weokmuntgl i 10OHY L
R b
K L . - YOLENL Y
overp a . . T %%
smkocuqid| -, HR s
ot 2 9 65 |'pustS Amuampy - YOIZ0N R LR X
WUCTRooePY| 1 £ ”
»” - y [ . weag L L4OW e mepriflft=t!
[ 6 [ 1 toongy weaig| i 1e05EK
008 001 001 008 i, ._
= CEE .
! L3 3 ] i NIV : - '65800T
" . o~ ¢ 3 T AT
O Na au HUVO  wmeond orii” 0'd ‘woiBumysep ‘KISIBATU] PIBMOL] S0}
T R

i

pue 3sealq ur uolssaudxg suo

“ABOIOIQOIOTL 3O uaumIBdaQy “pif ‘9BIGSD MOUHEIA PUB UOSION 'E WIQEZA *,Aeq] Y souBy

STI9D 130Ue) UO0D
D UIS1014,NSST], SARORUUOY) JO BUI[FOI] Te[nod[oN

T
5
iy
p




STUDY OF THE EFFECT OF OMEGA-3 AND
OMEGA-6 FATTY ACID ON CELL GROWTH AND
OXIDATIVE STRESS IN BREAST CANCER CELLS

Rasha Hémmamieh, Kate carr, Carrie Dulany, Rina Das
and Marti Jett

Walter Reed Army Institute of Research, Silver Spring,
MD.

Rasha.hammamieh@na.amedd.army.mil

ABSTRACT: Epldenuologlcal and preclinical studies have indicated a relationship_

- between dletary practices and development of cancer. L1p1d content and subsequently the
derived fatty acid composition of the diet are believed to play a major role in the
development of tumorigenesis. Omega-3 fatty acids, including long chain polyunsaturated
fatty acids (n-3 PUFAs) docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA),
can effectively reduce the risk of cancer whereas omega-6 fatty acids such as arachidonic
acid (AA) and linoleic acid (LA) reportedly promote risk. To investigate the effects of fatty
acids on tumorigenesis, we performed experiments to examine the effects of the omega-3
fatty acids EPA and DHA and of the omega-6 fatty acids AA and LA on cell growth in
MDA-MB-231 breast cancer cells. We also studied the effect of omega-3 and omega-6
fatty acids on oxidative stress in MDA-MB-231. Furthermore, the effect of omega-6 fatty
acids on gene expression of fatty acid binding proteins, PPAR-g and other genes involved in
cells regulations and oxidative stress were studied. Our results showed that omega-3 fatty
acids inhibited cell proliferation in breast cancer cells ‘while omega-6 promoted cell
-'_’prohferatxon When TBARS assay was used ' 'dgtlve stress; Omega—B fatty acids:

- showed anrincrease in oxidative §tiéss comp (T mega-6 fattyacids. -




- further.pnderstand the-mechanism of action of anti-LFABP in cancer-cells, we uised ...
“-qtiantitative RT-PCR ard human cDNA ‘aftay blots to explore differentially expressed genes =~
- in breast cancer cells treated with anti-L. FABP antisense. This analysis revealed alterations

ANTI-SENSE OLIGODEOXYNUCLEOTIDE
COMPLEMENTARY TO LIVER FATTY ACID
BINDING PROTEIN ALTERS CELLULAR
FUNCTIONS IN BREAST CANCER CELLS

Rasha Hammamieh, Ryan Thomas, Rina Das and Marti
Jett

Walter Reed Army Institute of Research, Silver Spring,
MD.

Rasha hammamieh@na.amedd.army.mil

" ABSTRACT: Studies show a relationship between dietary fat intake and increased

incidence and growth of hormonally regulated cancers, such as breast and prostate. Dietary -~
fats, especially arachidonic acid, are readily metabolized into potent bioactive lipids that
stimulate proliferation in these cancer cells. The action of these lipids may be mediated by
a family of small intracellular proteins, fatty acid binding proteins (FABP’), named
according the tissue from which they were first identified. Our previous results showed that
Liver(L)- and Intestine-FABPs were elevated in MCE-7 and T47D cancer relative to other
breast cancer cells and normal breast cells. However, Epidermal (E)- and Adipose-FABPs
were down-regulated in breast cancer cells compared to normal cells. Therefore, we
developed antisense oligodeoxynucleotides able to direct RNAse H activity on full-length
L-FABP mRNA. Addition of anti-L FABP oligodeoxynucleotide caused a significant
decrease in the growth rate of breast MCFE-7 tumor cell lines. Furthermore, anti-L. FABP, at
10 micro molar, induced apoptosis in breast MDA-MB-435 and MCF-7 cancer cells. To

in some of the genes that are significantly involved in the regulation of cell growth and
apoptosis. These data support the contention that certain FABPs correlate with
tumorigenicity. This study will provide the basis for a better understanding the direct role
of fatty acids/bioactive lipids and FABPs in cancer development and progression, and
indicates the therapeutic potential for FABPs to serve as targets for treatment of these
hormonally-regulated cancers.
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DoD Laboratory Animal
Care and Handling Workshop

Rodent Handling
and Techniques

The Division of Veterinéry Medicine
Walter Reed Army Institute of Research
Silver Spring, MD 20910




Important Numbers

" Walter Reed Army Institute of Research (WRAIR)
Division of Veterinary Medicine

Bidg'511, Forest Glen Annex

Silver Spring, MD 20%10

(301) 295-7017

http:/ /wtaxr-www.anny.mil (choose Animal Care and Use)

American Assoclation for Laboratory Animal Science (AALAS)
70 Timber Creek Drive, Suxte 5 .
Cordova, TN 38018 ; :
1901) 754-8620

http://www.aalas.org/AALAS

Animal Welfare Information Center (AWIC)
National Agricultural Library

10301 Baltimore Boulevard

Beltsville, MD 20705

(301) 504-5755 v

email: AWIC@NAL.USDA.gov

Scientists Center for Animal Welfare (SCAW)
Golden Triangle Building One

7833 Walker Drive, Suite 340

Greenbelt, MD 20770 "

(301) 345-3500 s

\Jauonal Assoclation for Biomedical Research (NABR)
818 Connecticut Ave., Suite 303

Washington, DC 20006

(202)857-0540 -

http:/ /www.nabr.org/NABR

The Guide for the Care and Use of Laboratory Animals (1996)

National Academy Press

2101 Constitution Ave., NW, Lockbox 285

Washington, DC 20055

(202)334-3313 * ' :

The Guide can be found at http:/ /www.nap.edu/readingroom /books/labrats
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HANDLING TECHNIQUES

MOUSE: Mice are small rodents that are hard to grasp. Care
should be taken to avoid getting bit or causing harm to the
animal. One method of moving mice from one cage to an-

RAT: Rats can inflict a painful bite. DO NQT grasp the rat
by the scruff, as it will react violently to this type of restraint.
First grab the rat by the base of the tail and lift out of the cage

the rat tense. Second, become friends with your rat by gently
petting it, as this will calm it Place your index and middle
fingers along side the rat’s head and your thumb and ring fin-




GUINEA PIG: Guinea pigs are curious, easy to haridle ani-
mals. They are not aggressive by nature. Do not grasp the
guinea pig by the loose skin. Body hair is easily pulled out
and the guinea pig will often object when handled in this man-
ner. Calmly grasp it with one hand under the chest and use
your other hand to support its hindquarters. '

#+Care should be’take_n not to excite any of these animals. Slow
deliberate movements will make the job of restraining much
easier. Noise should also be kept to a minimum.




SEX DETERMINATION

MOUSE: Restrain the mouse and lift the base of the tail. Sex
~ is most easily determined by ano-genital distance. Males nor-
mally have a greater distance between the anus and urogeni-
tal openings. Male mice also have a larger genital papilla.

RAT: Procedure same as in the mouse.

GUINEA PIG: Both male and female guinea pigs display
similar ano-genital distances. The female has a separate urethal
orifice, a vaginal membrane, a permeal sac, and an anus; the
male has a penis, a larger penneal sac, and an anus. The penis .
lies just under the skin and can be inverted with gentle pres-
sure. The testes and penis are palpable in adults




ORAL GAVAGE

MOUSE: Restrain the mouse and measure the gavage tube
from the tip of the nose to the last rib. This is the length you
must insert the tube. With the use of the tube push the mouse’s
head shghtly upward and back to straighten the esophagus.
Position tube to the right or left of the mouth and slowly pass
the tube watchmg for the swallowing reflex. The tube should
pass freely into the esophagus DO NOT FORCE: When de- -
sired length of insertion is achieved, inject solution. Observe
mouse after the procedure for 31gns of distress, such as gasp-
ing or frothing as the mouth.

RAT: Procedure same as in the mouse.

GUINEA PIG: The guinea pig has a svx"nall‘pa!tla'tal ostium
that is easily damaged. For this reason this procedure is not

recommended in the guinea pig.

* When using a plastic tube, care should be taken to ensure '
animal does not bite down and sever the tube. An artificial
device to hold the mouth open can be used.




INJECTION TECHNIQUES
GENERAL OVERVIEW

MOUSE: Injection sites should be cleaned with a suitable disin-
fectant. typically isopropyl alcohol, Sterile syringes and needles must -
be used for all injections. The one time use of disposable supplies

insures aseptic techniques and sharp needles. Always select the smail-

est gauge needle possible to limit tissue trauma and injection dis-

comfort. A 25-30 gauge needle is recommended for'ise in a mouse.
Before injecting, check for cotrect placement by pulling back on the
plunger of the Syringeé to créate a Vactmm'.’ “This is known as aSpira'
tion. Y STt SIS R CETERI NS R 2

RAT: Same overview as the mouse except it is recommended that
21-30 gauge needles be used. - ‘ ‘

GUINEA PIG: Same oveérview as the mouse except it is recom-
mended that 22-30 gauge needles be used,




SUBCUTANEOUS (SQ) INJECTION

MOUSE: The mouse should be restrained in the normal manner.
With your fingers, lift the skin to make a “tent.” Disinfect the injec-
tion site and insert needle into the subcutaneous tissue. Aspirate prior
to making the injection. Proper placement should yield no aspirate.
Inject : :

-Most common 1nJect10n site isthe loose skm around the neck
and shoulder area. '

RAT: Restram the rat by graspmg the base of the tall wnth one hand
and with the other, flatten the rat against the table. With your fingers,
lift the skin to make a “tent.” Disinfect injection site and insert needle

into the subcutaneous trssue Asplrate, you should not aspirate any-

thing. InJect.

- ‘Most common mjectlon srte rs the loose skm around neck
and shoulder area : »

GUINEA PIG The | - guinea pig should be restramed and the i in JeC-‘

tion site disinfected. With your fingers, lift the skin to make a “tent.”
Insert needle into the subcutaneous tissue and aspirate, you should
not aspirate anything. Inject.

-Most common mJecnon site is the loose skin around neck
and shoulder area s

*+* The recommended needle size for SQ injections are 23-25 gauge.

7




[NTRAMUSCULAR (IM) INJECTION

MOUSE: IM injcctxons are not recommended due to the mouse’s
lack of muscle mass. Injecuon may cause dlscomfort and local tis-

: sue 1rr1tat|0n

RAT: Restrain rat by either holding rat against your body and iso-
lating the rear leg or restrain the rat in the traditional manner‘and
grasp the hind leg and hold securely. Disinfect injection site and
insert needle into the caudal thigh muscle. You first must isolate the
caudal thigh muscle to prevent injection into the ischiatic nerve. In-
jection into the nerve may cause discomfort and lameness. Aspirate
and inject. If blood is asplrated y0u must reposmon the needlc

GUINEA PIG Restrain the gumea pig anid isolate the caudal thlgh '

muscles. Disinfect injection site and insert the needle. Aspirate. Prior
to making the injection be sure to mject into the caudal thigh. Place-
ment of the needle too far latérally ¢an result in damage to the ishiatic
nerve. Another injection site is the lumbar muscles. To administer
an IM injection here, outline the lumbar muscles with your thumb

and second finger, using your index finger locate the vertebral col- = .

umn for orientation. Insert needle lateral to the mxdlmc, avmdmg the ,
spine. o S :

*** The recommended néedle size for an IM injection is 25 gauge.




INTRADERMAL (ID) INJECTIONS

i3

MOUSE: ID injections are not commonly performed in the mouse

-due to limited clinical application. :

RAT: ID injectjons are not commonly performed in the rat due to
~ limited clinical application.

' GUINEA PIG: Restrain the guinéa pig by using either physical
. or chemical restraint. Shave or Nair the injection site and disinfect.
Isolate the injection site by pinching or ‘stretching skin. Insert the

“needle bevel tp just under the surface of the skm and mject A dls-'
tinct bleb should form. ‘

*** The recommended needle size for an ID injection is 25 gauge.




INTRAPERITONEAL (IP) INJECTION

MOUSE: Restrain the mouse and tilt so that the head is facirig
downward and its abdomen is exposed. Disinfect injection site and
insert the needle cranially into the abdomen at a 30-45 degree angle
~ caudal to the umbilicus and lateral to the midline.

Aspirate - e e
-greenish-brown aspirate indicates rieedle penetrat1on mto the

intestines

-yellow aspirate indicates needle penetratlon into the bladder '. N

discarded and the procedure repeated with a new synnge and needle
If nothing is aspirated, inject. The recommended needle size for IP..
injections in the mouse is 25727 gauge. .

)

RAT: Procedure same as in the mouse |
The recommended needle size for IP injections in the rat is 25 gauge.

GUINEA PIG: Procedure same as in the mause. The recom-
mended needle size for IP injections in the guinea pig is 23-25 gauge.

10




INTRAVENOUS (IV) INJECTION

MOUSE (Tail Vein): Restrain the mouse with physical or chemi-
cal restraint, Rotate the tail slightly to visualize vein. Disinfect in-
jection site and insert needle (27-30 gauge) into the vein at a sli ght
angle. You will not be able to aspirate, instead inject slowly and
watch for cleanng of the lumen. Incorrect positioning will result in a
slight bulge in the tail. If this occurs, remove needle and repeat pro-
cess proxlmal to previous site. Upon completlon remove needle and
apply pressure to 1nject|on site. : ‘ A

RAT (Tail or Saphenous Vein): Tail injection procedure same
as in the mouse. For the saphenous vein, restrain the rat with the use
of anesthesia. Extend the hind leg and shave hair to expose lateral
saphenous vein. Disinfect the injection site and apply tourniquet- -
like pressure to the upper portion of thé leg. Insert needle into the
vein and aspirate. Release tourmquct pressure and inject. “Upon -
completion remove needle and ensure proper hemostas:s The rec- -
ommended needle size for IV i mjectl!ons in the rat is 22- 25 gauge.

4

GUINEA PIG (Saphenous Véin): Same procedure as for the

rat, but much more difficult to visualize in the guinea pig. The rec-
. ommended needle size for IP injections in the guinea pig is 25 gauge.

i

7

_-***Be sure there are no air pockets or bubbles in the solution to be
. injected, as this can kill small animals. :

11




BLOOD WITHDRAWAL TECHNIQUES
GENERAL OVERVIEW

MOUSE: Withdrawal sites should be cleaned with a suif-
able disinfectant. Sterile syringes and needles must be used ™

for all withdrawals. The one time use of disposable supplies”

insures aseptic techniques and sharp needles. “Always select

the smallest gauge needle possible to limit tissue traumaand

discomfort. A 25-30 gauge needle is recommended for usein

a mouse. Check for correct placement by pullirig back ori'the
plunger of the syringe.to create a vacuum. This is known as’ ’

aspiration.

RAT: Same overview as the mouse except it i recommended
that 21-30 gauge needles be used. - TR T S

GUINEA PIG: Same b‘vervie"w as tﬁé'rﬁouSé éxcept‘_ itis fec;" ¥ ;:

ommended that 22-30 gauge needles beused. = .

-

12




TAIL ARTERY AND VEINS

MOUSE: The tail arteries and veins may be used to collect - -

small amounts of blood. First warm the animal in an incuba-
tor or under an incandescent light. - The animal must be
watched cIosely during this procedure to ensure they don't
overheat or receive thermal burns to their extremities, particu-
larly their ears. There are two blood collechon techmques that
can be used : RESTES FE :
-Res&am mouse, disinfect mthdraWal site and insert 2

25 gauge needle into the vein and use a caplllary tube to col--
lect the blood from the hub, e atnel

-Restrain mouse in a rodent restrainer, disinfect with-
- drawal site and locate vein. Using a razor blade, knick tail
- “vein and collect in a blood collection tube or capillary tube. -
- This method should only be used every 1-2 weeks for a hm- ’
| ited number of collectxons

- Upon completlon of exther blood w1thdrawal techmque en-
- sure proper hemostasm e

" RAT: The tall arteries and veins may be used to collect small
" amounts of blood. First you must warm the animal'in an incu- -
' bator or under an incandescent hght ‘Restrain’ rat in a rodent

' restrainer, disinfect withdrawal site arid insert a 25 gauge
'needle into the vein. Use a capillary tube to collect the blood
_from the hub. Upon completion apply pressure until bleeding
 stops. , R

iG_UINEA PIG: This inethod of blood collec'tion»is not rec-
.ommended in the guinea pig, as the guinea pig has no tail.
o - 13 | |




- allow blood to flow.” When ¢ollection is comiplete, cl

PERIORBITAL VENOUS SINUS
'ORBITAL VENOUS PLEXUS

MOUSE (periorbital venous sinus): This method must o

be done on an anesthetized mouse and is only recommended

to be done at weekly intervals using alternate eyes.

Microhematocrit tubes or Pasteur pipettes may be used to col-

lect blood. Push the upper and lower eyelids apart to pro- -
trude the globe. Insert the tube into the medial carithus of the

eye. Apply slight downward pressure while rotating the tube .

to pass it through the conjunctiva and into the periorbital si-

nus. When the tube “pops” through, back tube out slig

eyelids and apply pressure with

a piece of gauze tintil bleed-" "~
ing stops. T E e e

RAT (orbital venous plexus): This method mustbedone -
on an anesthetized rat and is only recommended tobedone'at . .

weekly intervals using alternate eyes.” Microhematocrit tubes
or Pasteur pipettes may be used to.collect blood. -Push the

upper and lower eyelids apart to protrude the globe. Insert ~ .

the tube into the dorsal portion of the bony orbit. Apply slight
downward pressure while rotating the tube to pass it through

* the conjunctiva and into the venous plexus, When the tube -

“pops” through, back tube out slightly to allow blood to flow.
When collection is complete, close both eyelids and apply pres-

sure with a piece of gauze until bleeding stops.

GUINEA PIG: This method of blood collection is not recom-
mended in the guinea pig. TR

7
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' EAR PRICK

MOUSE: This procedure is not used in the mouse.

- RAT: This procedure is not used in the rat.

15




" CRANIAL VENA CAVA

MOUSE: This procedure is not used in the mouse.

RAT: This method must be done on an anesthetized rat. Ttis
recommended that a 3cc or 6cc syringe with a 22-23 gauge:
needle be used. Place the rat in dorsal recumbency and locate

' the cranial portion of the sternum. Insert the needle ata 30-45

degree angle, under the first rib, lateral to the sternumion the -

animal’s right side. Direct the needlé toward the midlineand -

insert it no more than 1/4 inch. intain a slight amount of -

negative pressure and slowly withdraw until blood begins to

flow. After the procedure is complete, remove needleandap--.

ply pressure to the injection site. If no blood flows, remove

- needle and repeat procedure. Probing for the vessel is not rec-

ommended as this could cause major damage and premature
death. This procedure is useful in the rat for collecting 1ml or

less of blood.

GUINEA PIG: Procedure same as in the rat. This procedure
is useful in the guinea pig for collecting 11/2m] or less of blood.

16




CARDIAC PUNCTURE

MOUSE: This method must be done on an anesthetized
mouse and is only recommended to be done as a terminal pro- -
cedure. The use of a lcc syringe with a 25 gauge needle is
recommended. Find the xiphoid process as a reférence point.
Insert the needle at a 35-40 degree angle just under and to the

left of the xiphoid process. As the needle is inserted into the

chest, gently aspirate until blood begins to flow. Overzealous
withdrawal may collapse the heart. If you do riot get blood

flow on the first try, withdraw'the needle and repeat entire
process: Probing for the heartis not recommenided, this could
cause damage o major vessels and premature death.

RAT: Procedure safifme as in the mouse, except it is recom-
mended that a 6cc or 12¢¢ syringe with a 20-22 gauge needle
be used. g ‘ oL

GUINEA PIG: Proééd{;ré -samef'-as in the niousé,- except it is

recommended that a 12cc or 20c¢ syringe with a 20-22 gauge
needle be used. o L R

" Upon completion of this procedure the animal should be
_ euthanized and disposed of properly. - . -

17
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CONDUCTING RESEARCH RESPONSIBLY

satellite telecdnference

Thursday, Sepfember 13, 2001
1:00 - 4:00 pm

Room 201, Howard University Cancer Center

This teleconference will explore four of the nine core instructional areas
defined as Responsible Conduct of Research:

human subjects research
conflict of interest
research misconduct
mentorship

* & o o

Panel of Experts: (Partial list)

Greg Koski, PhD, MD, Director, Office of Human Research Protection,
NIH

David Kom, MD, Sr VP, DIV of Blomed:cal & Health Sc:enoes

Joan Porter, DPA, MPH, Asso Dir, Office of Reseamh Compliance &
Assurance, Veterans Administration

Chris Pascal, Director, Office of Research Integrity, HHS

Mark S. Frankel, Program Director, AAAS

Geoff Grant, Asso VP, Stanford University Research Administration
Co-sponsored by the Howard University Cancer Center and the DOD-

HUCC/WRAIR Training Grant # DAMD 17-01-1-0268. For more
information call Colleen Sundstrom at 202-806-7037.

ATTENDANCE IS LIMITED TO 50 PARTICIPANTS. PLEASE CALL 202-
806-7037 TO RESERVE A PLACE. Certificates of Attendance will be
given.
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John T. Stubbs Ili, Ph.D.
Breast Cancer Project

Breast Cancer in African American Women: Molecular Analysis of Differences in
Incidence and Outcomes.

Abstract

Bone sialoprotein (BSP) is a small integrin binding phosphosialoprotein that has

the ability to bind to cells. BSP also has the ability to bindtoanddenovo .. .. . ... . .

nucleate hydroxyapatite, the mineral found in bone. BSP is normally synthesized

by osteoblasts, osteoclasts, and chondrocytes. Ectopic BSP expression in
primary breast tumors has been correlated with 1) later development of breast
cancer bone metastasis and 2) poor patient survival. Furthermore, in vitro studies
suggest that exogenous bone sialoprotein can induce the proliferation, migration,
and cell adhesion of breast cancer cells.

Collectively, this data suggest that BSP plays some role in breast cancer.
However, it is unknown if BSP is essential for breast tumor survival and or
osteotropism. We propose to utilize an inducible expression system to investigate
the biological effects that BSP has upon breast cancer cells in vitro and in vivo.
Conditional BSP expression in breast cancer cells allows direct correlation
between BSP expression and biological parameters associated with metastasis
since BSP induced effects should appear when BSP is induced and disappear

- when BSP is not stimulated. Additionally, an inducible expression system allows™
one to investigate the biological down stream effects of BSP gene expression at
different stages of tumor development. We have partnered with Drs. Marti Jett
and Rina Das of the Walter Reed Army institute of Research in the Howard
University / Walter Reed breast cancer training program entitied Breast Cancer in
African American Women: Molecular Analysis of Differences in Incidence and
Outcomes. One of the many exciting components of this program is the non-
invasive in vivo imaging technologies that may be utilized to monitor the growth
and distribution of tumor cells in live rodents. Presently, we are constructing BSP
(and BSP related extracelular matrix proteins) inducible vectors that will be used
to transform and generate BSP inducible breast cancer cell lines. Uitimately,
these cell lines will be used in animal models to study the effects of induced BSP
expression on breast tumor growth, distribution, and osteotropism.




SELECTIVE ESTROGEN RECEPTOR MODULATORS AND DEPRESSION

A proposal submitted to Howard University Cancer Center

Alemayehu Kassa, Ph.D.

 Research Associate, HUCC

| &
Yousef Tizabi, Ph.D.

Associate Professor of Pharmacology




SPECIFIC AIMS

.Extensive interactions between estrogen and central neurotransmitter systems controlling the

* ‘mood are documenited. The effects of estrogen are mediated primarily through estrogenic

receptors that are expressed in distinct brain regions involved in regulation of affective behavior.
Adequate stimulation of the estrogenic receptors appear to be essential in mood regulation.
Inadequate stimulation of ERs due to reduction of estrogen levels (e.gl during menopause or

st-partum) may trigger depressive feelings in some women. Similarly, blockade of estrogen

receptors by antiestrogenic drugs may also result in depression. Tamoxifen is an oral anti-

estrogen, ﬁrst generatlon selectlve estrogen receptor modulator (SERM) that is w1dely used for -

"""tﬁe treatment of breast cancer. Whlle tamox1fen is generally well tolerated some serious 31de

effects including anxiety and depression may be associated with its use. Raloxifene is a new,

second generation SERM with clinical profiles similar to tamoxifen. Although raloxifene has not

yet been recommended for breast cancer treatment, it has promising therapeutic potential in

reducing the risk of breast cancer m postmenopausal women treated for osteoporosis. The effects
of raloxifene on mood or aﬂ'ective behavior is not known. In this proposal, using animal models,
we plan to further elucidate the relationship between estrogen/antiestrogens and mood
regulation.. Specifically, we will determine: 1. whether estrogen may exert antidepressant eﬁ?ects
in an animal model of depression; 2. whether depressive characteristics in an animal model of
depression is associated with low levels of estrogen; 3. whether antiestrogenic compounds such

as tamoxifen or raloxifene would induce depressive characteristics in an animal model. In




addition, to gain a better understanding of the interaction of estrogenic compounds with central
neurotransmitter systems implicated in mood regulation, the effects of | estrogen and its

antagonists on several biogenic amines will be evaluated. This will be achieved by measuring the

release of dopamine, serotonin and norepinephrine in distinct brain regions following chronic

- administration of estrogen or its antagonists. The results of these studies would ot only enhafice ™~~~ ="

our understanding of the relationship between estrogen/estrogenic receptors and mood rego]ation
but would also be of relevance to treatment of breast cancer with SERMs.

BACKGROUND
| SERMs

Recent advances in the molecular pharmacology of estrogen and estrogen receptors have

resulted in the development of agents that are selective estrogen receptor modulators

- (SERMs) These compounds posses very selectlve estrogemc actlvmes (both mhibltory ‘and

stimulatory) and their effects are tissue-specific. Thus, in the breast SERMSs act as estrogenic
antagonists to inhibit estrogen-induced proliferation of cancer cells, whereas in the endometrium,
_ " bone, brain and liver SERMs may act as estrogenic agonists (see below).
TAMOXIFEN AND BREAST CANCER

Tamoxifen (nolvadex®, Zeneca, Pharmaceuticals, Wilmington, DE) is an oral anti-
estrogen, first generation selective estrogen receptors modulator that is widely used for the
treatment of breast cancer. Breast cancer is the most common and frequently diagnosed cancer
and the major cause of cancer related deaths in women (Greenlee et al. 2000). In the United
States, approximately 183,000 women are diagnosed with invasive form of breast cancer

annually and nearly 41,000 die of the disease every year (Greenlee et al. 2000; Bennett et al.

2000). Tamoxifen was originally synthesized in 1966 by Harper and Walpole, in England as an




antifertility drug. Evaluation of tamoxifen for the treatment of breast cancer was started in 1970.
It was approved in the U.S. in 1997 and is the most frequently prescribed endocrine therapy for
women with breast cancer (Robinson et al. 1996; Assikis and Jordan, 1997). The use of
tamoxifen has expanded to include management of breast cancer in premenopausal women,
systemlc adjuvant therapy for early stage breast cancer m pre- and postmenopausal women, and N
B treatment of advanced breast cancer in both men and women, especially for cancer cells that are
positive for estrogen receptors (Robert, 1997). Thus, tamoxifen may be efficacious in the
treatment of all stages of breast.cancer (Jordam 1 993; Jordan and Murphy,1990). Tamoxifen may
also prevent osteoporosis (Thomson et al.1999; Wilseman and Lewis, 1996).

SIDE EFFECTS OF TAMOXIFEN

While tamoxifen is generally well tolerated, some serious side effects may be associated

, W1th rts use. The most frequent -side effects of tamoxifen include flashes, nausea; vomiting, =~ -

fatigue, thrombophlebms, endometrial cancer, anxiety and depression (Amold et al 2001). Other
vasomotor and gynecological symptomatic side effects may also be frequent (Love, 1992).
Whereas flashes may be attributed solely to tamoxifen use, depression, anxiety and fatigue may
also be attributed to breast cancer itself |

TAMOXIFEN, ANXTETY AND DEPRESSION

Many reports indicate that women with breast cancer have an increased incidence of
anx1ety and depression (Brever and Anderson, 2000; McDamel et al. 1995; Feting 1997; Moyer
and Salovery, 1996). In addition, several reports mdlcate Apossible association of anxiety and/or
depression with tamoxifen treatment (Cathart et al., 1993; and Shariﬁ' et al. 1995). Thus, the
incidence of vdepression in breast cancer patients may be exacerbated by tamoxifen therapy

(Brever and Anderson, 2000).




ESTROGEN AND ESTROGENIC RECEPTORS
Estrogens are steroid hormones that play an important role in the growth and development of the
mammary gland, uterus, vagina, and, the ovary. Estrogen is responsible for the changes that take

place at puberty and development of the secondary sexual characteristics in females. The action

- = of estrogen is mediated through binding to an intracellular estrogen receptor (ER) (Beato, 1989;" ~ =

Evans, 1988), which undergoes extensive conformational changes upon ligand binding (Renaud
et al 1995: Wagner et al 1995). The ER is a DNA binding protein that is a member of the super
family of nuclear receptors that includes the steroid hormones, Vitamin D, thyroid hormone, and
retinoic acid receptors. Although these receptors have considerable variation in molecular size,

they share a common functional and structural organization.

Two major estrogen receptor subtypes have been 1dent1ﬁed One is the c]assm ER, or

B estrogen receptor alpha, ERa (Greene et al, 1986 Greene et al, 2000) and the second is estrogen
receptor beta, ERp that was recently 1dent1ﬁed and cloned from both human and rat tissue
(Kuiper et al, 1996; Mosselman et al, 1996). These two receptor subtypes appear to have distinct
| ‘anatomical distribution as well as physiological functions. Kuiper et al (1996) reported that there
is more expression of ERa in the uterus, testis, pituitary and epididymis, while ERp appeares to
be dominant in the prostate and bladder tissues. ERa have been detected in different bram
regions: fhontal cortex, hippocampus, hypothalamic nuclei, nucleus accumbens (Fink et al.,1996‘;'7
Shughrue et al.1997; Holschneider et al. 1998; Chen et al. 2002). Melinda et al (2002) reported
that ERa is highly concentrated in the anteroventral periventricular, medlal preoptic, arcuate,
and ventromedial nuclei and the amygdala, regions of the brain that are responsible for

reproductive functions; whereas, ERP is concentrated in the cerebral cortex, hippocampus,




periventricular preoptic, preoptic, the striatum, paraventricular and supraoptic nuclei, and
amygdala. There is an equal distribution of both subtypes in the breast and the ovary. In
addition to estrogen, other agents may also activate the ER. These include: epidermal growth
~ factors (EGF), insulin-like growth factors (ILGF) and neurotransmitters such as dopamine

(Aromca & Katzenellenbogen 1993 Ignar-Trowbndge et al 1993 El-Tanam et al 1997 Smlth )

:et al 1993) Actlvatlon of the ER may be mainly through phosphorylatlon pathways mvolvmg
protein kinases (Trowbridge et al., 1993; Kato et al., 1995).
TAMOXIFEN AND ESTROGEN RECEPTORS

Although the mechanism of action of tamoxifen is not yet clearly understood, its

hrimary effect is believed to be through binding to the estrogen receptors and acting mainly as a

competitive estrogen inhibitor. Tamoxifen may act by altering ER structural conformation or by

- altering the- RNA transcription (Thompson et al 1999; Jackson et al 1997). Thus, in breast-cancer - e

cells tamoxifen blocks the binding of estrogen to its receptors and prevents estrogen-dependent
cancer cells from growth and multiplication. This results in inhibition of proliferation of breast
. cancer cells and causes reduction in tumor size and number (Jiayesimi et al.1995). This effect of
tamoxifen renders it as one of the most effective non-steroidal anti-estrogen agents for the-
treatment of ERa positive breast cancer (Wijayarantne et al. 1999).

In the endometrium, bone and lipids, however, tamoxifen may act as an estrogen
agonist. Estrogenic action of tamoxifen in the endometnum can result in proliferation of
endometrial cells and lead to endometrial cancer (Lahti et al. 1993). The estrogenic activity of
tamoxifen in bones and lipids, on the other hand, may be associated with positivé effects in
preserving mineral density and lipid prpﬁles. This suggests that tamoxifen may be a suitable

alternative to traditional estrogen replacement therapy in conditions such as postmenopausal-




related osteoporosis. An added advantage for this recommendation would be the avoidance of an
increased risk of breast cancer which may follow long-term estrogen therapy (Jorcian 1989).
Tamoxifen may also cause apoptosis of potentially malignant cells by increasing

production. of transforming growth factors, decreasing insulin-like growth factors and/or

. .increasing circulating ‘levels of serum hormone binding globulin (SHBG) Vogel(1995). Tnérease  ~* ="

in levels of SHBG may decrease the availability of estrogen. The agonist or antagonist effects of
SERMs are mediated through transcription activation functions (AF-1 and AF-2) in the ER. The
AF-1 domain appears to be essential for the agonistic activity of SERMs (Berry et al 1990;
Tzﬁkerman et al 1994; Webb et al, 2000), while AF-2 domain may be responsible for the

antagonist activity of SERMs (Chakravarti et al 1996; Yao et all 1996).

Raloxifene (Evista ®), is a new, second generation selective estrogen receptor modulator

(SERM) (Body and Sternon, 2000). It is a benzothiophene derivative with clinical profile similar

' to tamoxifen. Raloxifene has been appfoved for the treatment and 'prevention of osteoporosis in

postmenopausal women. Raloxifene has antiestrogenic effects on breast and endometrial tissues;
and estrogenic effects on bone, lipid metabolism and Blood clotting. It lowers the blood levels of
total and low-densigx._lipoprotein the “bad cholesterol,”but doesn’t affect the conéentration of
high-density lipoprotein (Agnusdei, 1999). Raloxifene, unlike tamoxifen does not cause
estrogenic effects in the uterus (Goldstein et al. 1999). Although raloxifene has not yet been
recommended for breast cancer treatment, it has promising therapeutic potential in reducing the
risk of breast cancer in postmenopausal women treated for osteoporosis (van den Brule et al.

1999;Goldsteinet al. 2000; Yao and Jordan ,2000).




Tamoxifen and raloxifene are under investigation by the National Surgical Adjuvant
Breast and Bowel Project (NSABP) to evaluate how the drug raloxifene compares with
tamoxifen in reducing the ‘incidence of breast cancer in women who are at high risk of

developing the disease. Both tamoxifen and raloxifene interact with both ER subtypes, but the

two SERM recognize different surfaces on ERa and ERB and each ligand induces a distinct

pharmacological effect (Erikensen; 2000).

ESTROGEN, MOOD AND CENTRAL NEUROTRANSMISSION SYSTEMS

Effects of estrogen on mood, mental state and memory have been reported (George et
al. 1996; Fink et al 1996). Indeed, it has been postulated that low levels of estrogen may be a

contributing factor to postmenopausal depression (Halbreich 1997). Estrogen may interact with

- serotonin (SHT),-dopamine (DA) and norepinephrine (NE) (Biegon and McEwen 1982; Phizen

2000; Fink et al 1996; Thompson et al 1999), central neurotransmitters that have been implicated
in mood regulation (see below).
. BIOGENIC AMINES AND MOOD REGULATION
Alterations in a number of neurochemicals, particularly biogenic amines | (eg.
norepinephrine, dopamine and serotonin) have been postulated as etiologic factors in affective
disorders (see recent reviews: Ban 2001, Baixman and Bogerts 2001, Pacher et al 2001, Skolnick
et al 2001, Sampson 2001). Indeed, Current pharmacothé;i)y of depression is primarily based on
| pharmacological alterations of one or another biogenic amine (see reviews by Skolnick et al
2001, Sampson 2001). |
Although the exact circuitry mediating mood regulation remains unknown, specific

biogenic amine pathways have been implicated in antidepressant effects of current




..~ ESTROGEN AND SEROTONIN (SHT) <~ =~ = 5 005 T i

pharmacotherapies. These include mesolimbic and mesocortical dopamine system, locus
coeruleus-frontal noradrenergic pathway, dorsal raphe-(prefrontal cortex and amygdala), and
medial raphe-hippocampus systems (Drevets 1998, Sheline et al 1998, Balfour and Ridleyl 2000,

Quattrocki et al 2000, Bauman and Bogervté’2001, Linner et al 2001, Zangen et al 2001).

The serotonin system plays a pivotal role in the regulation of mood, affective
behavior, pituitary hormone secretion and many autonomic activities. The ammo acid tryptophan
is the primary substrate and the enzyme tryptophan hydroxylase is the rate-limiting enzyme for
the synthesis of 5-hydroxy tryptdphan (serotonin). Depletion of serotonin in the mammalian

central nervous system has been reported to induce profound behavioral depression (Cooper et

el 1996). Estrogen increases 5-HT 2A receptors in several brain reglons mcludmg anterior

" ontal, cingulated ‘and primary olfactory cortex, and mucleus accumbens (Fink et al 1506,

Because estrogen can modulate mood through its interaction with serotonin (Chang and Chang

1999; Fink et al. 1996), the antiestrogenic drug, tamoxifen may also have mood altering effects

 (Julia et al. 2001).

ESTROGEN AND DOPAMINE (DA)

Dopamine (3,4-dihydroxyphenylethylamine) is a major monoamine neurotransmitter
that represents about 50 % of total catecholamines of the central nervous system of most
mammals. The dopaminergic system is believed to play important roles in emotional responses
(mood, pain, pleasure), motor control, and endocrine functions (Clark et al.1987;_» DiChiara,
1995; Frémeau et al. 1991; Graybiel et al. 1994; Kiyatkin, 1995). Mo;iulation of dopamine
receptors, dopamine release, dopamine synapses, dopamine neuron differentiation as well as

neuroprotection of dopamine system by estrogen have been reported.
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ESTROGEN AND NOREPINEPHRINE

Norepinephrine (NE) is derived from DA through enzymatic process that involves
dopamine-beta-hydroxylase. It is well established that NE exerts important role in diverse

neuronal networks mvolved in regulatxon of vanety of functlons mcludmg aﬁ‘ectlve behawor o

| (Ban 2001 Bauman and Bogerts 2001 Pacher et al 2001 Skolnick et al 2001, Sampson 2001).
Stimulatory effects of estrogen on NE turnover and NE-induced cAMP increase have been
documented (Hiemke et al 1985; Etgen 1987). In addition, it is now known that selectivé sub-
population of brainstem NE neurohs express ERs and that estrogen can modulate NE
transmission by regulating adrenergic receptor expression and function in distinct brain regions

including the cortex (Herbison et al 2000).

. HGENERAI‘AIMS SRR TR e T TR L T \ e ‘ _' o moms ":"“—‘"—‘:\'...:_“::‘__fjj RO TTITLL wen

The above discussions suggest extensive interactions between estrogen and central
neurotransmitter systems controlling the mood. The effects of estrogén are mediated primarily
through estrogenic receptors that are ;xpressed in distinct brain regions involved in regu]atioﬁ of
affective behavior. Adequate stimulation of the estrogenic receptors appear to be essential in
mood regulation. Inadequate stimulation of ERs due to reduction of estrogen levels (e.g. during
menopause or post-partum) may trigger depressive feelmgs in some women. Similarly, blockade
of estrogen receptors by antiestrogenic drugs may also result in depression. In this proposal,
using animal models, we plan to verify some of the above postulates.v Specifically, we will
determine: 1. whether estrogen may exert antidepressant effects‘in an animal model of |
depression; 2. whether depressive characteristics in an animal model of dépression is associated

with low levels of estrogen; 3. whether antiestrogenic compounds such as tamoxifen or
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raloxifene would induce depressive characteristics in an animal model. In addition, to gain a
better understanding of the interaction of estrdgenic compounds with central neurotransmitter
systems implicated in mood regulation, the effects of estrogen and its antagonists on several

biogenic amines will be evaluated. This will be achieved by measuring the release of dopamine,

~_serotonin and norepinephrine in distinct brain regions following administratiof-of éstrogenorits

antagonists.

RESEARCH DESIGN AND METHODS

Specific Aims 1.
Objective:

Determine whether acute or chronic estrogen may exert antidepressant effects in an animal

" model of depression.
Brotocol |

The Wistar Kyoto (WKY) rat model of depression will be used to evaluate the possible -
antidepressant effects of estrogen. WKY rat has bgen proposed as a suitable model for studying
the bioldgical substrates of depression (Paré 1989, 1994, Marti and Amario 1996). WKY rats
show considerable reduction in locomotor activity in the open-field and exaggerated immobility
in the forced swim test compared to their control vthe Wistar rats (Paré, 1994, Nespor et al 2001).
In addition, clinically effective antidepressants normalize these behaviors in WKY rats. |

Groups of adult female WKY and Wistar rats (8/group) will be administered various
doses (0.01, 0.02, 0.05, 0.1,and 0.5 mg/Kg) of estrogen (17-beta estradiol) or vehicle

subcutaneously, and 30 min later they will be tested in elevated plus maze (5 min), lqcomotor
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activity chamber (10 min) and Porsolt swim test (5 min). For chronic studies the same dose will
be administered daily and animals will be tested on day 7, 14 and 21.

Total rats required = 48 (2groups X 8/group x 3 doses = 48)

Specific Aims 2.

Objective:

-

termine whether depressive characteristics in an animal model of depression is associated
with low levels of estrogen.

Protocol
Adult female WKY and Wistar rats (10/group) will be sacnﬁced by decapitation and plasma

levels of estrogen (17-beta estradiol) will be determined by radioimmunoassay (RIA).

Total rats required = 20 (2 group x 10/group)

- Specific Aims 3#44_ b e e e e

Determine  whether acute or chronic tamoxifen or raloxifene may result in depressive
characteristics in an animal model.
Protocol |

Groups of adult female WKY and Wistar rats (8/group) will be administered vari;ms
doses (0.1, 0.5 and 1.0 mg/kg) of tamoxifen, raloxifene or vehicle intraperitoneally and 30 min
later they will be tested in elevatéd plus maze (5 min), loégﬁlotor activity chamber (10 min) and
Porsolt swim test (5 min). For chronic studies the same dose will be administered daily and |
animals will be tested on day 7, 14 and 21. |

Total rats required = 128 (2groups x 8/group x 2 drugs x 4 doses = 128)
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Specific Aims 4.

Objective:

Determine the effects of chronic estroéen, tamoxifen and raloxifene on biogenic amine
neurotransmission in discrete brain regions.

Bl et e it et
Microdialysis technique will be applied in evaluating the effects of 17-beta estradiol,
" tamoxifen and raloxifene on dopaminergic noradrenergic and serotonergic neurons in selective
pathways. These pathways will include the shell region of nucleus accumbens (NACC) and the
frontal cortex, terminal fields of mesolimbic and meseﬁ'ontal pathways, respectively. Although

the release of dopamine in the NACC is of primary interest, the release of all three biogenic

amines in the frontal cortex will be of significant relevance This is because the frontal cortex

" also receives a 51gmﬁcant noradrenerglc lIlPUt from the 100118 coeruleus and serotonerglc mput

from the dorsal raphe.

Groups of untreated WKY and Wistar rats _(8/group) will be itnplanted with microdialysis probes
' in nucleus accumbens (shell region) and the frontal cortex. Separate groups of rats will be used
for each region. They will be administered estrogen, tamoxifen or raloxifene (the highest
effective doses as determined in protocol 1 and 3) and the concentration of DA, NE and 5HT in

the dialysate will be determined by HPLC-EC.

Number of rats required = 120 (8/group x 2 group x 2 areas x 3 treatments = 96, in addition, 24
rats will be required to determine the stereotaxic coordinates for each region in each strain: 2

strain x regions X 6 rat/region = 24).
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ANIMALS

The experiment will be conducted using adult female WKY and Wistar rats. Upon
arrival, the animals will be housed at the Veterinary Services, College of Medicine, and Howard

University. The animals will be maintained in a group of three or four in a plastic cage at a

temperature of 22 C and hurmdlty (50 %) exposed to 12-hour light and 12 dark cycles w1th ﬁ'ee

access to food and water. The ammals w1ll be kept under quarantine for one week prior to

BEHAVIORAL EVALUATIONS
SWIM TEST
The swim test will be conducted in a cylindrical tank 60 cm tall and 18 cm diameter,

containing enough 25° C water so that the rat could not touch the bottom with its hindpaws. The

- ammals w111 be placed in the water and the-amount of time it is nnmoblle will-be recorded-overa: -

- single 5 min period (leabl et al 1999b, 2000b). It is of relevance to note that immobility of the
FSL rats at 5 min correlated highly with immobi]ity at 10 min (Overstreet et al 1994). Therefore,
. the shorter session will be used in this study. Moreover, it was observed that FSL rats are very
immobile, so It was not necessary to have the 15 min pretest session, as is cofnmon in standard
Porsolt test protocols for other rats (Overstreet et al 1995). The tests will be carried out during
the early part of the dark phase, between 10.00 and 14.00 h (Tizabi et al 1999b,‘2000b). The
validity of this test as an indek of depression is well estéi»lished (Overstreet et al 1994, Pare’
1994, Lucki 1997, Weiss et al 1998). In addition to immobility and swimming tilne, climbing
and diving activity will also be quantified according to Lucki et al (1997). Climbing effort is a
reflection of active rather than passive (immobility) behavior and has been attributed to

catecholaminergic functions (Lucki 1997, Page et al 1999, see also preliminary results above).
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Thus, in our new procedure, the behavior of rats in the swim test will be videotaped. This will
not only allow a more accurate scoring capability of all the parameters, but will also afford a
collection of permanent record for future viewing if necessary.

LOCOMOTOR ACTIVITY TEST

- .- This test will be conducted in an automated "open field" photocell cage as describedin = =~ =~

detail (Richardson and Tizabi 1994, Tizabi et al 1997).

ELEVATED PLUS- MAZE Briefly, spontaneous locomotor activity, determined by the total

* horizontal distance traveled as well as vertical activity determined by the number of rearing will

be automatically gathered. Animals will be monitored continuously for 10 minutes. The activity-

monitoring cage will be wiped with soap and water after each use. This test will be performed

immediately prior to the swim test.

_The elevated-plus inaze is w1ciely used to test anx10gemc oranxmlytlc effects of drugs
in rats. The test relies on the relative aversion of rats to walk onto narrow, open arms of the maze

as compared to the region that is protected by walls (Pellow et al. 1985; Duncan et al. 1996).

" Rats make significantly fewer entries into the open arm and spend less time in the open arms as

compared to the closed arms of the +maze. Agents that may cause anxiety are likely to reducg
the percentage of entries into, and time spent on the open arms. Therefore, the entries made to
onto the open arms and the time spend on the open arms are considered to be correlated with
anxiety. Expression of the data as the percentage of the toial number of arm entries ( % number
of open arm entries) or total time spent ( % time on the open arms ) on either the open or the
closed arms will be used to correct for the overall changes in exploration of the maze technique
( File, 1992 ; Liter1987 ). An elevated plus-maze with two open arms (23x6 cm) and two closed

arms (23x6x15 cm) that extend from a central platform will be used .The platform is mounted on
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a base that is 60 cm high from the floor. Video- camera will be setup and used to record the
activities on the two closed and opened arms that extend from the central platform. The animal
~ will be placed in the center of the maze and the following parameters will be scored: time spent

in the middle of the central platform and frequency of crossing, time spent in the open arm, tlme

spent in the closed arm, and total number of crossmg between arms. The camera automatlcally o

records the vanables and the data wxll be later processed usmg soﬂware Each test will be
conducted for five minutes for each animal and the apparatus will be cleaned after each test.
MICRODIALYSIS |

Rats will be anesthetized with pentobarbital (60 mg/kg ip) and placed in a Kopf
stereotaxic apparatus. After the skull is exposed, two burr holes will be drilled for stereotaxic

implantation of two microdialysis probes using standard procedures (Yoshimoto and McBride

1992). wrth coordmates determmed accordmg to the atlas of Paxmos and Watson (1986) Loop ———smeore

| -style probes w111 be used as described (Perry and Fuller 1992) except that these probes will be
secured in 18 gauge thin-wall stainless-steel wire, which allows for more accurate placement
~ during surgery (Campbell and McBride 1995). The mncrod:alysxs probe will be implanted into
areas of interest and will be secured with stainless-steel screws and fixed in place with
cranioplastic cement. The animals will be allowed 48 hours to recover from surgery before
initiating experiments. Surgery will be performed under aseptic condition. Experiments wﬂl be
performed in awake, freely moving animals. A liquid swivel will be used to comnect the
microdialysis probes to the microinfusion pump. Artificial cerebral spinal fluid (CSF)
(composition in mM: 145 NaCl, 2.7 KCl, 1.0 MgCl,, 12 CaCl,, pH 7.4 with NaI{2P64) will be
filtered though a 0.2 um sterile filter and perfused through the probe at 0.5 u]/mm for 60-90 min

before baseline samples are collected. Baseline samples will be collected every 20 minutes for
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120 minutes. Dia]ysatés will be collected in vials containing 2 ul 0.2 N HCl and will be
immediately frozen on dry ice and stored at -80° C until analysis.
At the end of the experiment, a 1% solution of bromphenol blue in artificial CSF will be

perfused through the probes to verify placements. Ammals will be overdosed with CO,,

.~ decapitated and the brains removed. Brains will be stores at -80° C. Frozen sections will b&' =~ |

prepared and A’perbe placements verified according to the atlas of Paxinos and Watson (1986).
Only data from animals with verified placements will be analyzed.
MEASUREMENT OF BIOGENIC AMINES

Concentrations of dopamine (DA), norepinephrine (NE) and serotonin (5HT) in
dialysates will be carried out by HPLC- electrochemical detectors (Campbell and McBride

1995, Campbell et al 1996, Yoshioka et al 2000, see also prehmlmry data) The pre-column and

" analytical column will be Unilet ODS, 3 um, 14mm x 1mm LD., respectively. The colurmns will

~ be maintained at 27.5° C using a LC-22C temperature controller. The mobile phase will consist
of a mixture of 1000 mL buffer (50 mM sodium citrate, 25 mM monobasic sodium phosphate,
10 mM diethylaminé hydorochloride, 2.2 mM sodium octylsulfonate and 0.03 mM disodium
EDTA, pH 3.2, adjusted with 85% 'phésphoﬁc acid), 30 mL - acetonitrile, 15 mL
dimethylacetamide, and will be filtered through a 0.2 um filter. The flow rafe will be at 0.2
mL/min. The back pressure of the system will be 3000-3500 psi. Detection will be at a glassy.
carbon working electrode (3 mm) maintained at a potential of +700 mV vs Ag/AgCl.
DATA ANALYSIS

Applicable parametric statistical tests will be used to analyze the data. Analysis of the
data from the proposed experiments will usually require analysis of variance (ANOVA), siﬁce

most experiments use more than two groups and/or multi-factor designs. When significant
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differences are obtained with ANOVAs, Newman-Keuls post hoc test will be applied to conduct
individual comparisons between groups. In the event that comparisons between only two groups
are needed, appropriate t-tests will be used to assess significant differences. All analyses will

utilize two-tailed distributions and significance level of 0.05.
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Washington, D.C. 20059

SPECIFIC AIMS OF RESEARCH INTERESTS

The development of cisplatin resistance by the cancer cell is one of the major drawbacks in

treating patients with cisplatin chemotherapy. Although cisplatin resistance is multifactor, the

defective accumulation of cisplatin has emerged as a prominent feature in many cisplatin-
resistant cell lines. It is known that the cytotoxicity of cisplatin is dependent on the amount of
drug accumulated in the cell. It is also known that a wide variety of physiological and
pharmacologic manipulations can modulate the cellular accumulation of cisplatin. For example
cisplatin accumulation is partially dependent on the extracellular Na* concentration, and is

~ altered by osmotic strength, pH, membrane polarization, protein kinase C agonists, calmodulin

antagonists, calcium channel blockers, ATP and cAMP. The mechanism by which cisplatin
accumulation is reduced in cisplatin-resistant cells is not known. The lack of such knowledge
hinders the rational design of specific strategies to overcome accumulation-mediated resistance.

Our long-term goal is to circumvent cisplatin resistance in cells having the cisplatin
accumulation defect. The objective of our research, which is the next step in the pursuit of that
goal, is to evaluate the relative contribution of cisplatin accumulation to the cytotoxic activity of
cisplatin. The central hypothesis is that a specific terbium/cisplatin binding protein plays a key
role in the transport of cisplatin across the plasma membrane. This theory has been formulated
on the basis of preliminary data produced in our laboratory. Terbium, a lanthanide metal, was

- found to increase the cellular accumulation.and cytotexicity of cisplatin in humanbreast cancer =~ iz

cells. The combination of msplatln and terbium was more effective in cisplatin-resistant cells
than in cisplatin-sensitive cells. We discovered the terbium/cisplatin binding protein by using
time-resolved terbium luminescence. In our most recent preliminary studies, gadolinium was
also found to increase the cellular accumulation of cisplatin in human breast cancer cells. The
rationale for this research is that, once the factors that influence the cellular accumulation of

- cisplatin are known, they can be used to enhance the antitumor efficacy of cisplatin. Our

laboratory is unique in its capacity to conduct cancer research from a biophysical point of view at
a Historically Black College or University. In addition, we are particularly well prepared to
undertake this research, because we have already developed and validated the instruments that
will be used to conduct the in vitro studies. The principal investigator is a trained Ph.D.
Biophysicist with over twenty (20) years of experience in biophysical cytochemistry. He was
the first to establish that the membrane binding of cisplatin is to a specific terbium/cisplatin
binding protein. This work will be conducted in a research environment that is conducive for its =
successful completion. In addition, the Director of the Cancer Center has expressed her
enthusiastic support for this project.

We propose to test our central hypothesis and, thereby, achieve the objective of this research, by
pursuing the following three specific aims:

1. Evaluate the effects of gadolinium on the cellular accumulation and cytotoxicity of
cisplatin in cisplatin-sensitive and cisplatin-resistant human breast cancer cells in
vitro. '




The working hypothesis for this aim is that the cellular accumulation of cisplatin will
increase in the presence of gadolinium, thus increasing the cytotoxicity of cisplatin. This
is based on our preliminary studies. Further, gadolinium is a lanthanide metal, having
one proton less than terbium. The chemistry and physiological nature of gadolinium are
very similar to that of terbium.

2. Evaluate the combined effects of cisplatin and gadelinium on the growth of cisplatin
in cisplatin-sensitive and cisplatin-resistant human breast cancer transplants in
mice.

The The working hypothesis for this aim is that the growth of human breast cancer transplants -
will decrease to a greater extent in the presence of cisplatin combined with gadolinium
than in the presence of cisplatin alone. This is based on our preliminary studies, and on
the concept that the pharmacologic behavmr of drugs in vivo will be similar to their
behavior in vitro.

3. Determine that the membrane binding of gadolinium is to the terbium/cisplatin
binding protein in vitro.
Based on our prelumnary data, the working hypothesxs for this aim is that gadohmum
will competitively decrease the membrane binding of terbium, without affecting the
binding of cisplatin.

Various strategies have been developed to address specific features of cisplatin resistance. Since
cisplatin accumulation is a major determinant of its antitumor activity, research into the

= mechanism of cisplatin transport is warranted. The proposed research represents aninnovative

" approach to cancer research and treatment. It capitalizes on a novel method to increase the
cytotoxicity of cisplatin. Our expectation is that, at the conclusion of this research, we will have
confirmed that the coadministration of cisplatin and gadolinium will effectively eliminate
cisplatin-resistant cells. We expect that the combination of cisplatin and gadolinium will permit
the treatment of breast cancer patient with lower doses of cisplatin. Increasing our basic
- understanding of the interactions of cisplatin with the terbium/cisplatin binding protein will
provide important insight on how breast cancer cells become resistant to cisplatin and on how to
circumvent cisplatin resistance. Complete characterization of the terbium/cisplatin binding
protein may facilitate the development of cancer-specific drugs devoid of unwanted side effects.
Such an outcome is expected to have substantwe impact on the future abilities of physicians to
treat cancer patients.
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Robert G. Canada, Ph.D.
Laboratory of Biophysical Cytochemistry
Department of Physiology and Biophysics

Howard University College of Medicine

Washington, D.C. 20059

RESEARCH DESIGN AND METHOD

The primary objective of our research is to determine whether gadolinium can increase the
antitumor activity of cisplatin in athymic nude mice. We plan to examine four different human
breast cancer cell lines: MDA, MDA/CH, MCF-7 and MCF-7/CH. Each cell line was chosen
because of their hormone dependency, cisplatin sensitivity and mechanism of cisplatin

-~ fesistance. ‘The main mode of cisplatin resistance in MDA cells is by elevated levelsof = 7~

glutathione, while cisplatin-resistant MCF-7 cells have exhibited a defective accumulation of the
drug. The cisplatin-sensitive MDA cells are estrogen receptor negative, hormone-independent
cells, and will be used as our experimental control line. In a small pilot project, gadolinium was
found to increase the cellular accumulation and cytotoxicity of cisplatin in the MDA cell lines.
The cisplatin-sensitive MCF-7 cells are estrogen receptor positive, hormone-dependent cells.

The importance of gadolinium-based magnetic resonance imaging in cancer treatment and
research is unquestioned. We will use gadolinium chloride (Gd-Cl) and gadolinium .
diethylenetriamine pentaacetic acid (Gd-DTPA) in these studies. Chelation of gadolinium with
'DTPA reduces its toxicity. However, the physicochemical characteristics of Gd-Cl may increase
the membrane interaction of gadolinium. Consequently, we plan to use both Gd-Cl and Gd-
DTPA. Further, the toxicity of gadolinium is reduced at low concentrations of Gd-Cl.

T ¢ e e, ZRENa o, T LR L =T

- SPECIFIC AIM:  Evaluate the combined effects of cisplatin and gadolinium on the
growth of human breast cancer transplants in mice.

The working hypothesis for this aim is that the growth of human breast
cancer transplants will decrease to a greater extent in the presence of
cisplatin combined with gadolinium than in the presence of cisplatin
alone. This is based on our preliminary studies, and on the concept that
the pharmacologic behavior of drugs in vivo will be similar to their
behavior in vitro.

It is not known whether the preliminary results obtained in vitro will mirror those in vivo. -
Therefore, research must be performed on animals to obtain any meaningful results applicable to
humans. In the experiments describe here, we will use an athymic nude mouse model to study
the effects of cisplatin and/or gadolinium (i.e., Gd-Cl and Gd-DTPA) on the growth of
subcutaneous transplants of cisplatin-sensitive and cisplatin-resistant human breast cancer cells
‘via bioluminescence imaging.

Healthy 7-week old female athymic nude mice (18-22 g) will be randomly assigned to each of
three groups (12 mice/group), a tumor-free control and two tumor-bearing experimental groups.
Animals will be housed in individual cages, at room temperature (22-25°C) and controlled in 12-
hour light-dark diurnal cycles. Experimental animals will be subjected to subcutaneous




transplantation of 1.) cisplatin-sensitive or 2.) cisplatin-resistant dissociated cells from human
breast cultures. Cancer cell inoculum will be assigned randomly across all tumor-bearing control
and experimental groups. Subcutaneous transplantation will be performed under sterile
conditions. The cancer cell inoculum will be loaded into trocars for subcutaneous inoculation in
the back of the animal at a volume of 0.2 ml, a volume expected to contain approx. 10° cells.
Prior to these experiments, standard curves will be constructed for each cell line. The mean
number of photon will be measured as a function of cells (25 to 2.5 x 10°) transplanted into the

animals.

Experimental animals in groups 1 and 2 will be inoculated with tumor tissue and those in group3. . .

" “will be tumor-free controls. Animals will be age-matched and fed a diet containing normal levels

of all dietary nutrients.

Food and drinking water will be provided ad libitum. Because of the sensitivity of tumor growth
to food intake, food intake will be carefully measured three times per week, accounting for
spillage, and daily intake values will be computed. Usually, during a 28-day experiment, 10%-
30% of the experimental animals might expire. Their data will be omitted; thereby, having the
potential to decrease the numbers in each of the experimental tumor-bearing groups to, at worst
case, 10 mice. Twelve animals will be used in each control and experimental group, therefore, to
obviate the possibility that too small a number of surviving experimental animals could
compromise statistical significance of these studies. Death will not be used as an endpoint in this
research. Body weight-loss is a reliable indicator for the time of death in tumor-bearing animals.
The signs of pain and distress are readily recognized and assessed in laboratory rodents. Tumors

..will be considered painful, when the animals display abnormal locomotion, cease to eat. and= T e

" drink normally, bite or mutilate their affected area; at which time, the animals will be sacrificed
via cervical dislocation. Mice will be sacrificed when their weights decrease by 10% of their

original value. «

Growth Modulation of Cisplatin-Sensitive and Cisplatin-Resistant Cancer Cells by Gd-Cl

- and Gd-DTPA: Twelve animals in the control and twelve animals in each of the experimental
groups will be intravenously injected (0.1 ml, via the tail vein) with a vehicle (control), cisplatin,
Gd-Cl, Gd-DTPA, cisplatin + Gd-Cl, cisplatin + Gd-DTPA on days 2, 5 and 8 after cancer cell
transplantation. Initially, (unless determine otherwise), the following drug concentrations will be
used in all cases: cisplatin =3 mg/kg, Gd-Cl = 37.2 mg/kg and Gd-DTPA =59 mg/kg. Studies
will be performed on animals with cisplatin-sensitive and cisplatin-resistant tumor transplants of
human breast cancer cells using the same methods as described above for characterizing the
growth of these tumor transplants. The data will be evaluated by descriptive statistics, Student’s
t-test, one-way ANOVA, as well as presented in graphical or tabular format to illustrate the
effects of drug combination or time after drug treatment on cancer cell number (i.e., Mean
Photon Counts). Using a two-way ANOVA, the data obtained for the control cisplatin-sensitive
parent cell line will be compared to the data for each cxsplatm-remstant daughter cell line, as well
as that of the other cell lines.
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GRADUATE ONCOLOGY COURSE
SYLLABUS

EPIDEMIOLOGY OF CANCER

Lucile Adams-Campbell, Ph.D., Director HUCC & Professor of Medicine

Flora Ukoli, MD; D.P.H., MPH, Pamela Carter-Nolan, Ph.D., Division of Epidemiology and Biostatistics,
HUCC . 4 '

Educational Objectives: ‘
I To provide an understanding of epidemiology in cancer research.

2, To provide an understanding of the epidemiology of specific cancers which effect
minority communities (e.g., breast, prostate, G, etc.).
© 3 To evaluate the cause-effect relationships that may exist between risk factors and specific cancers
effecting minority populations (e.g., evaluating the consistency of epidemiologic data with
etiologic hypotheses identified either clinically or experimentally)..

4. To provide the basis for developing and understanding preventive procedures and public health
practice. )

Instructional Units/Topics:
- 1. Basic Concepts
‘Causation and Causal Inference
Molecular Epidemiology in Cancer Prevention

2. Magnitude of Cancer .
Cancer Incidence, Mortality, and Survival among Racial and Ethnic Minority Groups in
the US

3. Causes of Cancer
Risk factors associated with cancers that effect Minority Populations

4. Cancer Prevention and Control _ :
Principles and Applications of Cancer Prevention
Health Education and Health Promotion
Clinical Trials :
Fundamental Issues in Screening
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CANCER STATISTICS AND STATISTICAL METHODS;
EPIDEMIOLOGY OF CANCER
Kyung Sook Kim, Ph.D., assistant professor, Division of Epidemiology and Biostatistics, HUCC

Introduction to Biostatistics

Kyung Sook Kim, Ph.D., Assistant professor, Department of Community Health and Family Practice.

Educational Objectives:

Upen successful completion of this component, participants will be able to

1. Develop an understanding of the statistical concepts and of how and when to apply various statistical
techniques.

2. Better understand published medical literature and critically evaluate authors' conclusions.

Iastructional Uﬁits:
The student shall distinguish the following concepts:

Descriptive statistics/ Graphic representation
Probability

Normal Distribution

Statistical Inference

Correlation, Regression

Survival Curve

Sample size, power
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CELL CYCLE AND CANCER

Hassan Ashktorab, Ph.D., graduate assistant professor, Gl Division, Department of Medicine, Howard
University; Gastrointestinal Carcinogenesis Laboratory, Howard University Cancer Center.

Instructional Units/Topics

1. Biochemistry and genetics of the cell cycle; growth factors, growth factor receptors, and receptor-
mediated signaling; cell cycle regulators (cyclins and cyclin-dependent kinases (CDKs); inhibitors
of CDKs (CDIs)

Cell cycle-related gene expression, checkpoints, transitions,

Cell cycle dysregulation and oncogenesis

P53, Rb, etc tumor suppressors and regulation of cell cycle

pwn

MOLECULAR DIAGNOSIS OF CANCER

Hassan Ashktorab, Ph.D., graduare assistant professor, GI Division, Department of Medicine, Howard
University; Gastrointestinal inogenesis Laboratory, Howard University Cancer Center.

Instructional Units/Topics

1 Current methods for molecular diagnosis of various cancers
2. Molecular basis of diagnostic techniques for breast cancer
3 Translational studies and clinical benefits
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NUTRITION AND CANCER
Tanya Agurs-Collins, Ph.D., R.D., Nutrition Epidemiologist, Howard University Cancer Ceater, and

Assistant Professor, Department of Community Health and Family Practice, Howard University College of
Medicine.

Educational Objectives:
Upon successful completion of this component, participants will be able to:

Describe the biological principles of nutritional oncology
Understand the mechanisms/pathways that link nutritional status and the etiology of cancer

Understand the relationship between diet, nutrition and cancer prevention.
Instructional Units/Topics:
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Fundamentals of nutrition: applications to cancer research
Epidemiology basis of nutritional influences on cancer
Dietary assessment and cancer prevention

Fruits and vegetable intake and cancer prevention

Energy balance, anthropometry and cancer

Dietary fiber, carbohydrate and cancer

Dietary lipid, alcohol and cancer

Functional foods and cancer prevention
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Byers T. Nutritional Risk Factors for Breast Cancer. Cancer 1994;74:288-95.

Milner J. Nonnutritive Components in Foods as Modifiers of the Cancer Process. In: Preventive
Nutrition: The comprehensive guide for health professionals. Edited by Bendich A and
Deckelbaum RJ. New Jersey: Humana Press Inc., NJ, 1997;135-152.

Weisburger JH. Nutritional approach to cancer prevention with emphasis on vitamins,

. antioxidants, and carotenoids. Am J Clin Nutr 1991;53:226S-37S.




CANCER CHEMOT, HERAPY: AGENTS AND TARGETS
Fred Lombardo, Pharm. D., College of Pharmacy and Pharmacal Sciences, and H.U. Cancer Center

Faculty.

Topics/instructional units
Agents utilized in cancer therapy
Cell cycle specificity: cytotoxicity

-phase
1. Antifolates (Methotrexate, Trimetrexate)
2. Antipyrimidiries (Cytarabine, 5-Fluorouracil, etc)
3. Antipurines (6-Mercaptopurine, 6-Thioguanine)
4. Miscellaneous Agents (Hydroxyurea, Procarbazine)

Bleomycin

M-Phase

1. Vinca alkaloids (Vincristine, Vinblastine, Vinorelbine)
2, Podophylotox;’ns (Etoposide, Teniposide)

3. Taxanes (Taxol, Taxotere)

G-0 Phage

1. Nitrosoureas
2. Alkylators
3. Intercalators

G-l Phase ~
1. L- i

2. Steroids
. Cell cycle Noa-Specificity
Apoptosis
Anti-Angiogenic Agents
Monoclonal Antibodies in cancer therapy
Cytokines/Chemokines

ﬁ ' 10




APOPTOSIS AND CANCER

Theodore A. Bremner, Ph.D., graduare associate professor, Department of Biology, and Tumor Biology
Laboratory, Howard University Cancer Center; adjunct associate professor of molecular biology (research),
Department of Cell Biology, Molecular Biology, and Biochemistry, Brown University.

Educational Objectives:

Upon su
1.

ceessful completion of this component, participants will be able to

Describe apoptotic pathways and discuss the importance of apoptosis as a mechanism of tissue

"homeostasis, and its abrogation in cancer.

2.
3,

BN

Discuss.the role of the Bcl-2 family of proteins in modulating apoptosis.

Understand the loss of susceptibility to apoptosis as a mechanism of tumar promotion, and
resistance to cancer chemotherapeutic drugs. : v
Describg the caspase activation cascade involved in Fas-mediated apoptosis; the mechanism of
activation of caspases, and the cleavage of critical death substrates during programmed cell death.
Describe the role of the pS3 tumor-suppressor gene in the induction of apoptosis in response to
DNA damage or viral infection. _ .

Describe the association between the p53 proline/arginine 72 polymorphism and risk of human
papillomavirus-associated cervical cancer.

Discuss the mechanisms of action of oncolytic viruses on pS3-negative tumors.

Describe laboratory methods of detection and quantitation of apoptosis.

Tustructional Uniits:
1.

2

Tissue homeostasis: proliferation and apoptosis. Survival/anti-apoptotic signaling: AkVPKB and
NF-xB in anti-apoptotic signaling.
Oncogeqesandwmorsuppressorgenesdmuﬂ'ect(pthmrﬂy)oeucycling, apoptosis, or both
(excluding ras, p53, and Rb, covered earlier): Jos, APC, DCC, PTEN, Cbl, MTS1, BRCAI. Fos and
gene silencing via methylation; the APC/B-catenin signaling pathway; PTEN and abrogation of

- survival signaling; DCC, a dependeiice receptor. Fearon-Vogelstein model of colorectal

> o

carcinogenesis.

Receptor-mediated apoptotic signaling: Fas/Apo-1/CD95 and Fas ligand (FasL) in immune
regulation and cell-mediated killing.

Proapoptotic and antiapoptotic molecules: Bcl-2 family members, NF-xB, cIAP, superoxide.
Mechanisms of pS3 potentiation of apoptosis in response 1o DNA damage and viral infection:
ATM kinase and phosphorylation of p53; trancriptional regulation of bax and bcl-2; Fas
trafficking.

Viral suppression of apoptosis: FLIPs, SV40 LTA, HPV-16 and HPV-18 E6 proteins and
functional inactivation of p53.

Laboratory methods for the detection and quantitation of apoptosis: DNA laddering, nuclear
morphology, phosphatidyl serine (PS) externalization and Annexin V binding; TUNEL analysis,
flow cytometry (FCM) using propidium iodide, Hoechst 33342, Annexin V-FITC labeling.
Interpretation of FCM data.

11




WWW RESOURCES

American Cancer Society: http://www.cancer.org/
Apoptosis Online: http://www.apopnet.com/

BioMedNet: http://www.BioMedNet.com

BioMedLink: htp:/biomedlink.com

Cancer Coalition: hnp:/lwww.cancercoalition.org

Cell and Molecular Biology Online: hrip:/fwww.cellbio.cony/
* Cells Alive: httpi/fwww.cellsalive.com

Howard Hughes Medical Institute: http://www.hhmi.org

National Cancer Institute (NC): Cancer Trials; CancerNet™, NCI Event Calendar; Research at NCT;
Office of Inm@ional Affairs, etc.: http://www.nci.nih.gov

OncoLink (Univeriity of Peansylvania): hup://oncolink.upean.edu/upce/
UICC (International Union Aguinst Cancer/Union Internationale Contre Je Cancer): http.//www.uicc.org

Tutorials .

Flow cytometry in cell cycle analysis and apoptosis: An excellent tutorial is available at the Derek Davies
Home Page (Imperial Cancer Research Fund (ICRF) , Londoa:

hup:/iwww lif. icriet.ukluq:/facs/daviwannexinz.gif

Can be accessed through BioMedLink: http://biomedlink.com

About Apoptosis; by P. Henkart, NIH ‘ -

. - A Brief Introduction to Apoptosis by L. W. Browder T e e T
Apoptosis, Radiosensitivity and the Cell Cycle, by W Gillies McKenna, M.D., Ph D. in OncoLink

Can be accessed through hnp:l/www.apopneteow
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281, 1322-1326.
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BIOLOGY OF RADIOTHERAPY ‘,
Raj Sridhar, Ph.D.,graduate associate professor, Dept. of Radiation Oncology, Howard

University Hospital.

Topics/Instructional Units
Types of radiation used in cancer therapy
Interactions of radiation with matter
- Concept of radiation
Dose-response curves, cellular target for radiation damage
Repair of radiation damage
Fractionation of radiation dose
Normal tissue tolerance and radiation response of tumors
Goals of radiation therapy and multi-modality treatment of cancer
Radiosensitization, radiopprotection and drug radiation interactions
Brachytherapy -

SOONAUNA LN -

References:
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CHEMOPREVENTION AND CARCINOGENESIS
Joel Schwartz, DM.D,, D.M.Sc., Director of Research, College of Dentistry, Howard University

Department of Oral Maxillofacial Pathology, Rm. 2A-3, Laboratory, 2F-8. Pjones: (202) 806-0094; (202)
806-0345 :

Educational Objectives
Upon successful completion of this component, participants will have knowledge of:

.
l.

2.
3.

© 0N n

‘The possible mechanisms for the prevention of cancer.

The interaction of nutrients with cellular processes, : ‘

‘The specific oxidative-redox features of nutrients that result in the modification of cellular
processes,

The redox characteristics of tumor Suppressor genes.

The redox features [describing features) of programmed cell death and DNA repair. (?)

" Transcription response to redox molecules.

Alterations in the cell cycle as derivatives of chemopreventive actions.

' Carcinogenesis described by molecular and histopathologic markers.

Molecular and histopathologic markers of chemopreventive finction.

Topicy/Instructional Units
1

2.
3.

4.

ngnmedcdldenﬂ::thcnnmramprmormdimmegmmmdpaﬁzways:wysmm

mcinogmuh.

References:
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CANCER GENETICS AND GENOMICS

Carolyn Whitfield Broome, Ph.D., Associate professor, Department of Biochemistry and Molecular
Biology, College of Medicine, Howard University, and

Rick Kittles, Ph.D., Human Genome Research Associate, Cancer center, Howard University.

Educhﬁonal Objectives

Instructional Units/Topics

References:
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BEHAVIOR

Paige Green-McDonald, Ph.D., Assistant professor of Medicine, Division of Epidemiology and
Biostaristics, Howard University Cancer Ceater.

Educational Objectives
Upon successful completion of this component, participants will be able to:

R Describe the role of behavioral research in the prevention, early detection, and control of cancer
2. dentify and discuss priorities in behavioral research related to cancer prevention and control
3. Identify and describe health behavior theories in cancer prevention and control
4. Critically discuss and evaluate behavioral interventions used in cancer Oprovention and countrol

Instructional Units/Topics - T
1. Riskfacmn:mbmom,dia,phyﬁcdexmisqﬂmbolusqm;ndsm,swhxmmicm
2. Priorities in behavioral research in cancer prevention and contro] '

3. Individual health behavior theories: Health Belief Model, Theory of Reasoned Action,
: Transtheoretical mode] ofchange,PmspectTheory.mnsacﬁonalModelomedeophg
4 Interpersonal health behavior theories: Social Cognitive Theory, social networks and social
Support, patient-provider communication

5. PRECEDE-PROCEED Planning Model
6. Race in cancer prevention and control
7 Behavioral intervention studies

References:
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DRAFT LETTER TO DIRECT ORS OF GRADUATE PROGRAMS AND CHAIRS
OF DEPARTMENTS

Dear Director, chairman, etc..

The Howard University Cancer Center would like to request your help in dqveloping a
+graduate course in oncology. We also invite you to suggest ways of increasing )
the interest of graduate, medical and other students in such a course. At present, there is
no comprehensive course in oncology at the university. The proposed course will utilize
the primary literature, and instructional units will be designed to give the student 2
background in the processes associated with the development of cancer as well as to
stimulate interest in cancer

. The course will also cover prevention, detection and treatment of various cancers with
special emphasis on those cancers that have a disparate impact on minority populations.
We believe that the experience would be a valuable supplement to graduate education
a variety of biomedical specialties. The teaching staff will be drawn from the various
colleges of the university, but primarily from faculty conducting ongoing basic and
clinical research at Howard University Cancer Center. In addition, noted authorities in
various specialties will be invited as guest lecturers. They will be selected for their
excellence in cancer research and training, as well as for their interest in cancer in
minority populations.

Please pssfst us by estimating the number of graduate students in your admlmstratlve area
who might be interested in registering for this course. A copy of the draft syllabus is

enclosed for your comments and suggestions which should be forwarded to the address
below no later than .

Dr. Lucile Adams-Campbell, Director, HUCC
Chair, Graduate Oncology Course Committee
Howard University Cancer Center

2041 Georgia Avenue, NW

Washington, DC 20060

E-mail: ladams-campbell@fac.howard.edu
Telephone: (202) 806-7697; Fax: (202) 667-1686

We thank you for your assistance in this endeavor.

Sincerely

Lucile L. Campbell-Adams, Ph.D.
Professor
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GRADUATE ONCOLOGY COURSE

Proposed Class: 12 to 15 for the first year, with projected growth of approximately
20% per year to a total of 30.

Class meetings, 2 meetings per week, 90 minutes each
" Proposed Times  5:00 - 6:30 PM, Mon, Wed.
Tentative Jist of prospective guest lecturers and consultants

Donald Coffey’

Marc Lipman
Richard Klausner
Nancy Dawson
Eddie Reid

Bruce Trock

John Finerty

Curt Harris

E. Premkumar Reddy

20 .




21 January 2000

Meeting with Dr. Donald Coffey
Brady Urological Institute (Rm 121)
Marburg Building

* Johns Hopkins Medical Institutions

SUBJECT: Collaboration on developing the "Integrative Oncology Course" for the
HU College of Medicine through the HU Cancer Center

Prospective JHU Faculty : Expertise
Stewart Grossman Neuro-oncology and pain
Steve Piantidosi Statistics/ Clinical trials
Bert Vogelstein Cell cycle control
Ken Kensler Cell cycle control
Ted De Weese Radiation biology/radiotherapy
William G. Nelson Nutrition and cancer, molecular biology, therapy
John Isaacs : Cancer and chemotherapy
Don Coffey Apoptosis, chemotherapy, epigenetics, prevention
Tom Kensler Chemoprevention
John Groopman Chemoprevention
_JimZabor Behavior; cancer control
Scott Kearn """ " 7 Cancer genetics (pancreas) e
. Steve Baylin Methylation
Drew Pardoe Cancer immunology
Hilivitski : Cancer immunology
Liz Jaffe Cancer immunology
Jim Herman Methylation
Opening lecture by Don Coffey:

An Overview to the Understanding and Control of Cancer




PROPOSED SCHEDULE OF LECTURES FOR THE FIRST YEAR
The class will meet twice weekly for 90 minutes per session.
Proposed hrs: © Mon. 4:00 t0 5:30 PM; Wed 4;00 t0 5:30 PM

FIRST SEMESTER
Lectures 1 and 2, (lecture titles are tentative):

Week 1 Introduction and welcome. Opening lecture.
1. An Overview to the Understanding and Control of Cancer.
Dr. Donald Coffey, Johns Hopkins Oncology Center (JHOC)
2. Genetics and Pathology of Cancer: microarray technology and cancer
diagnosis. :
Dr. Donald Coffey, JHOC

Week 2 Genetics of Cancer
1. Dr. Kenneth Kinzler, JHOC
2. TFo be determined

Week 3 Epigenetics of Cancer
1. Dr. Theodore A. Bremner, Howard University Cancer Center (HUCC)
2. Dr. Stephen Baylin, JHOC

Week4  Cell Cycle and Cell Growth R -
1. Dr. Hassan Ashktorab, HUCC
2. Dr Chi Dang, JHOC

Submission of research proposal abstracts. 3 - S-page concept paper.

Week 5 Apoptosis
1. Dr. Theodore A.Bremner, HUCC
2. Dr. John Isaacs, JHOC

Week 6 Mechanisms of Carciﬁogenesis
: 1. Dr. Joel Schwartz, College of Dentistry, Howard University
2. 'Dr. Thomas Kensler, JHOC

Week7 :Cancer Statistics And Statistical Methods
. Kyung Sook Kim, Ph.D., HUCC

2. Kyung Sook Kim, Ph.D., HUCC

Week8 Epidemiology of Cancer
1." Dr. Pamela Carter-Nolan, HUCC
42. Dr. Flora Ukoli, HUCC




Cancer Prevention
Dr. Joel Schwartz, Howard University College of Dentistry
Dr. John Groopman, JHOC

Radiation Therapy
Dr. Raj Sridhar, HUCC
Dr. Theodore DeWeese, JHOC

Cancer Chemotherapy
Dr. Frederick Lombardo, HUCC
Dr. William Nelson, JHOC

Cancer Immunology
Dr. Drew Pardoll, JHOC
Dr. Hyam Levitsky, JHOC

Nutrition and Cancer
Dr. Tanya Agurs-Collins, HUCC
Dr. William Nelson, JHOC

Behavior and Cancer
Dr. Paige McDonald, HUCC
Dr Richard Klausner (proposed, to be umted)

Oral and written presentations of research proposals Students will prcsmt
their proposals for research in any of the areas covered in the course to a
panel of HUCC and JHOC faculty. Reviewers will critique proposals for
aims, feasibility, background, and methods.

Reading period  Faculty will be available for conferences, discussions, etc.

FINAL EXAMINATION:

STUDENTS WILL TAKE A WRITTEN EXAMINATION IN ESSAY
FORMAT DESIGNED TO TEST THEIR KNOWLEDGE AND
APPLICATION OF SKILLS AND CONCEPTS DEEMED BY THE
TEACHING FACULTY TO BE OF FUNDAMENTAL IMPORTANCE
TO THE AIMS AND OBJECTIVES OF THE COURSE.

SECOND SEMESTER

Registration for the second semester will be limited to students whose performance in the
first semestet was superior and who demonstrated an active interest in cancer research.

It is proposed that the second semester will be devoted to research seminars and

- focused discussions, to assist students in identifying specific areas of investigation and

career opportunities. The syllabus for the second semester will be developed in
consultation with all members of the teaching staff and other consultants as needed.




i
i
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Topic areas to be developed include the following:

1.

2.

Principles df research and Experimental design |

Exploratior:i of gene and protein sequence databases in relation to cancer

Developmént of grant proposals for support of pre-doctoral and post-doctoral cancer
research : '

Completimzl of NIH Form 398, and similar instruments

Applicaﬁoihs for Internal Review Board (IRB) approvals, consent forms, etc.
Animal méf:dels (transgenic and orthotopic mouse models, etc)

Translatio;i'xal studies and clinical trials .

Ethics and Scientific misconduct
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GRADUATE ONCOLOGY COURSE
SYLLABUS

CANCER GENETICS AND ONCOGENES
Carolyn Whitfield Broome, Ph.D., graduate associate professor, Department of

* Biochemistry and Molecular Blology, College of Medicine,Howard University, and

Howard University Cancer Center.

Educational Objectives

1. To understand the role of germ line and somatic cell mutations in the development of
: cancer, particularly in African Americans.

2. To crmcally evaluate the literature '

3. To understand the methods used to detect mutations.

4. To examine the function of the normal and mutated gene.

Imstructional Units/Topics

1. Breast Cancer
2. Prostate Cancer
3. Colorectal Cancer

References:

1. Brody, L.C., and Biesecker, B, B. (1988). Breast cancer susceptibility genes BRCA1
and BRCA2, Medicine 77, 208-226.

2. Callebaut, I., and Moron, J. P. (1997). From BRCAL1 to RAP1: a widespread BRCT
module closely associated with DNA repair. FEBS Lett. 400P, 25-30.

™" 3" Chen, ¥, Silver, D. P.; Walpita, D, Cantor, S. B; Gazdar, A. F., Tomlinson, G.,et. . ...
. al. (1998). Stable interaction betwecnthcproducts of the BRCAl and BRCA2 tumor

suppressor genes in mitotic and meiotic cells. Mol. Cell 2, 317-328.

4. Gao, Q., Neuhausen, S., Cummings, S., Luce, M., Olopade, O. L. (1997). Recurrent
germ-line BRCA 1 mutations in extended African American families with early —
onset breast cancer. Am. J. Hum. Genet. 60, 1233-1236.

5. Marmorstein, L. Y., Ouchi, T., Aaronson, S. A. (1998). The BRCA2 gene product
functionally interacts with p53 and RAD51. PNAS USA 95, 13869-13874.

6. Miki, Y., Swenson,, J., Shattuck-Eidens, D., Futreal, P. A., Harshman, K.,
Tavitigian, S., Liu, Q., et al. (1994). A strong candidate for the breast and ovarian
cancer susceptibility gene BRCAL. Science 266, 66-71.

7. Orita, M., Iwahana, H., Kanazawa, H., Hayashi, K., and Sekiya, T. (1989). Detection
of polymorphisms of human DNA by gel electrophoresis as single-strand
conformation polymorphisms. PNAS USA-86,2766-2770. - .- -

8. Patel, K.J, Vu, V. P, Lec, H., Corcoran, A., Thistlewaithe, F. C., Evans,M.J,etal. .

(1998). Involvcmcnt of BRCAZ in DNA repair. Mol. Cell 1, 347-357

9. Struewirg, J. P., Hartge, P., Wacholder, S., Baker, S. M., Berlin, M., McAdams, M.,
et al. (1977). The risk of cancer associated with specific mutations of BRCA1 and
BRCAZ2 among Ashkenazi Jews. N. Engl. J. Med. 336, 1401-1408.

10. Wooster, R., Bignell, G., Lancaster, J., Swift, S., Seal, S., et al. (1995). Identification
of the breast cancer susceptibility gene BRCA2. Nature 378, 789-792.

* 11. Al-Mulla, F., Going, J. J., Sowden, E. T. H. H., Winter, A., et al. (1998).

Heterogeneity of mutant versus wild-type Ki-ras in primary and metastatic colorectal




carcinomas, and association of codon-12 valine with early mortality. J. Path. 185,
130-138.
_12. Fearon, E. R, and Vogelstein, B. (1990). A genetic model for colorectal
tumorigenesis. Cell 61, 759-767.
13. Grady, W. M., Rajput, A,, Myeroff, L., Liu, D. F., et al. (1998). Mutation of the type
11 transforming growth factor-beta receptor is coincident with the transformation of
_ human colon adenomas to malignant carcinomas. Cancer Res 58, 3101-3104.
14. He, T-C., Sparks, A. B., Rago, C., Hermeking, H., et al. (1998). Identification of c-
MYC as a target of the APC pathway. Science 281, 1509-1512.
15. Herman, J. G., Umar, A., Polyak, K., Graff, J. R., et al. (1998). Incidence and
#" functional consequences of (MLH1 promoter hypermethylation in colorectal
carcinoma. PNAS USA 95, 6870-6875.
16. Keino-Masu, K., Masu, M., Hinck, L., Leonardo, E. D., et al. (1996). Deleted in
colorectal cancer (DCC) encodes a netrin receptor. Cell 87, 175-185.
. 17. Kinzler, K. W., and Vogelstein, B. (1996). Lessons from hereditary colorectal
cancer. Cell 87, 159-170.

EPIGENETICS OF CANCER
Theodore A. Bremner, Ph.D., graduate associate professor, Department of Biology,
and Tumor Biology Laboratory, Howard University Cancer Center

Educational Objectives '
1., To explore the mechanisms of gene silencing by DNA methylation =
2. To understand the mechanisms by which tumor suppressor genes can be silenced by
DNA methylation.
3. To study the role of DNA methylation in the action of selected oncogenes..

Instructional Units

1. Regulation of transcription by modulation of chromatin architecture: histone
deacetylase and DNA methyltransferase. ‘

2. DNA methylation and the mechanism of fos tumorigenesis.

References ’
‘1 Bakin, A. V., and Curran, T. (1999). Role of DNA 5-methylcytosine transferase in cell
transformation by fos. Science 283, 387-390.

7 <=7 Barlefta, J.M., Rainer, S.; and Feinberg, A.P. (1997). Reversal of loss of imprinting mo_

tumor cells by 5-aza-2'-deoxycytidine. Cancer Res. 57,48-50. :
3. Baylin, S.B. (1997). Tying it all together: epigenetics, genetics, cell cycle, and cancer.
Science 277, 1948-1949.

4. Boyes, J., and Bird, A. (1992). Repre;sion of genes by DNA methylation depends on
CpG density and promoter strength: evidence for involvement of a methyl-CpG binding
protein. EMBO J. 11, 327-333. _

5. Brehm, A., Miska, E. A., McCance, D. I, Reid, J. L., Bannister, A. J.,-and Kouzarides,
T. (1998). Retinoblastoma protein recruits histone deacetylase to repress transcription.
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12,

13.

15.

* 16.

Nature 391, 597-601.

Cameron, EE; Bachman, KE; Myohanen, S; Herman, JG; and Baylin, SB (1999)
Synergy of demethylation and histone deacetylase inhibition in the reexpression of
genes silenced in cancer. Nat. Genet. 21, 103-107.

Chuang, L.S.-H., Ian, H.-L,, Koh, T.-W., Ng, H.-H, Xy, G., and Li, B.F.L. (1997).

Human DNA-(cytosine-5) methyltransferase-PCNA complexes as a target for
p21WAF', Science 277, 1996-2000.

Grignani, F., De Matteis, S., Nervi, C., Tomassoni, L., Gelmetti, V., Cioce, M.,
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CELL CYCLE AND CANCER
Hassan Ashktorab, Ph.D., graduate assistant professor, GI Division, Department of
Medicine, Howard University; Gastrointestinal Carcinogenesis Laboratory, Howard

" University Cancer Center.

Instructional Units/Topics :

1. Biochemistry and genetics of the cell cycle; growth factors, growth factor receptors
and receptor-mediated signaling; cell cycle regulators (cyclins and cyclin-dependent
kinases (CDKs); inhibitors of CDKs (CDIs) ‘

2. Cell cycle-related gene expression, checkpoints, transitions.

3. Cell cycle dysregulation and oncogenesis

4. p53, Rb, etc tumor suppressors and regulation of cell cycle

Hassan Ashktorab, Ph.D., graduate assistant profess;;, GIDx;nswn:i)epamnent of
Medicine, Howard University; Gastrointestinal Carcinogenesis Laboratory, Howard
University Cancer Center. :

Instructional Units/Topics

1. Current methods for molecular diagnosis of various cancers
2. Molecular basis of diagnostic techniques for breast cancer
3. Translational studies and clinical benefits

. References: .

Cell Cycle and Cancer
1. BatesS; Peters G Cyclin D1 as a cellular proto-oncogene. Semin Cancer Biol 1995
... Apr;6(2):73-82 |

ST Biges TR; Kraft AS. Inhibitors of tyclin“dependent kinase-and cancer-J Mol-Med: .-

1995 O¢t;73(10):509-14

3, Devilee P; Schuuring E; van de Vijver MJ; Comelisse CJ. Recent developments in
the molecular genetic understanding of breast cancer. Crit Rev Oncog
1994;5(2-3):247-70

4. Dickson C; Fantl V; Gillett C; Brookes S; Bartek J; Smith R; Fisher C; Bames D;
Peters Amplification of chromosome band 11q13 and a role for cyclin D1 in human
breast cancer. Cancer Lett 1995 Mar 23;90(1):43-50

5. Funk JO, Waga S, Harry JB, Espling E, Stillman B, Galloway DA Inhibition of CDK
activity and PCNA-dependent DNA replication by p21 is blocked by interaction with
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the HPV-16 E7 oncoprotein.Genes Dev 1997 Aug 15;1 1(16):2090-100

6. Hartwell LH; Kastan MB. Cell cycle control and cancer. Science 1994 Dec

16;266(5192):1821-8

- 7. Hunter T; Pines J. Cyclins and cancer. II: Cyclin D and CDK inhibitors come of age
Cell 1994 Nov 18;79(4):573-82

8. Hui R, Comish AL, McClelland RA, Robertson JFR, Blamey RW, Musgrove EA,
Nicholson R1, Sutherland RL Cyclin D1 and Estrogen Receptor Messenger RNA
Levels Are Positively Correlated in Primary Breast Cancer.Clin Cancer Res 1996

~ Jun;2(6):923-928

9. Prall OW, Rogan EM, Musgrove EA, Watts CK, Sutherland RL ¢-Myec or cyclin D1

mimics estrogen effects on cyclin E-Cdk?2 activation and cell cycle reentry.Mol Cell
Biol 1998 Aug;18(8):4499-508

10. Tahara E. Genetic alterations in human gastrointestinal cancers. The application to
molecular diagnosis. Cancer 1995 Mar 15;75(6 Suppl):1410-7

11. Waga S, Stillman B Cyclin-dependent kinase inhibitor p21 modulates the DNA
primer-template recognition complex. Mol Cell Biol 1998 Jul;18(7):4177-87

12. Weinberg RA. How cancer arises. Sci Am 1996 Sep;275(3):62-70

Cell cycle machinery
1. Charollais RH; Tiwari S; Thomas, Into and out of G1: the control of cell proliferation.
Biochimie 1994;76(9):887-94 ‘
2. Deshaies RJ. The self-destructive personality of a cell cycle in transition. Curr Opin
.. Cell Biol 1995 Dec;7(6):7819 |
3. Grana X; Reddy EP. Cell cycle control in mammalian cells: role of cyclins, cyclin
dependent kinases (CDKs), growth suppressor genes and cyclin-dependent kinase -
inhibitors (CKIs). Oncogene 1995 Jul 20;11(2):211-9
4. Heichman KA; Roberts JM. CDC16 controls initiation at chromosome replication
origins. Mol Cell 1998 Feb;1(3):457-63
Heichman KA; Roberts JM.Rules to replicate by Cell 1994 Nov 18;79(4):557-62
Kranenburg O; van der Eb AJ; Zantema A Cyclin-dependent kinases and pRb:
regulators of the proliferation- differentiation switch. FEBS Lett 1995 Jun
26;367(2):103-6 '
Morgan DO. Principles of CDK regulation. Nature 1995 Mar 9;374(6518):131-4
Nurse P; Masui Y; Hartwell L. Understanding the cell cycle. Nat Med 1998
Oct;4(10):1103-6 ‘
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10. Pecper DS; Bernards R. Communication between the extracellular environment,
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1997 Jun 23;410(1):11-6
11. YuD; Jing T; Liu B; Yao J; Tan M; McDonnell TJ; Hung. Overexpression of ErbB2
blocks Taxol-induced apoptosis by upregulation of p21Cip1, which inhibits p34Cdc2
kinase Mol Cell 1998 Nov;2(5):581-91 ‘ ’
12. Iseki H; Ko TC; Xue XY; Seapan A; Townsend CM Jr. A novel strategy for
inhibiting growth of human pancreatic cancer cells by blocking cyclin-dependent
kinase activity. J Gastrointest Surg 1998 Jan-Feb;2(1):36-43
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Anti-cancer-prostaglandin-induced cell-cycle arrest and its modulation by an inhibitor
of the ATP-dependent glutathione S-conjugate export pump (GS-X pump). Biochem
J 1998 Dec 15;336(Pt 3):569-576

14, Su Zz; Madireddi MT; Lin JJ; Young CSH; Kitada S; Reed JC; Goldstein NI; Fisher
The cancer growth suppressor gene mda-7 selectively induces apoptosis in human
breast cancer cells and inhibits tumor growth in nude mice. Proc Natl Acad SciUS A
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. cycle control in cancer and their clinical implications. 1998 Jul-Aug;84(4):421-33
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 “and Tumor Biology Laboratory, Howard University Caner Cener /i s w5 s oo e

and cyclin D1 gene expression in human breast cancer cell lines. Nutr Cancer
1998;32(1):1-7

17. Wang S; Wuu J; Savas L; Patwardhan N; Khan. The role of cell cycle regulatory

proteins, cyclin D1, cyclin E, and p27 in thyroid carcinogenesis. Hum Pathol 1998
Nov;29(11):1304-9 ,

18. Zhou JR; Mukherjee P; Gugger ET; Tanaka T; Blackburn GL; Clinton. Inhibition of
murine bladder tumorigenesis by soy isoflavones via alterations in the cell cycle,
apoptosis, and angiogenesis. Cancer Res 1998 Nov 15;58(22):5231-8

APOPTOSIS AND CANCER
Theodore A. Bremner, Ph.D., graduate associate professor, Department of Biology,

Educational Objectives: '

Upon successful completion of this component, participants will be able to

1. - Describe apoptotic pathways and discuss the importance of apoptosis as a
mechanism of tissue homeostasis, and its abrogation in cancer.

2. Discuss the role of the Bcl-2 family of proteins in modulating apoptosis.

3. Understand the loss of susceptibility to apoptosis as a mechanism of tumor
promotion, and resistance to cancer chemotherapeutic drugs.

4, Describe the caspase activation cascade involved in Fas-mediated apoptosis; the

mechanism of activation of caspases, and the cleavage of critical death substrates
during programmed cell death.

..5.._Describe the role of the pS3 tamor-suppressor gene in the induction of apoptosis in_

response to DNA damage or viral infection. : '
6. Describe the association between the p53 proline/arginine 72 polymorphism and risk
of human papillomavirus-associated cervical cancer.
7. Discuss the mechanisms of action of oncolytic viruses on p53-negative tumors.
8. Describe laboratory methods of detection and quantitation of apoptosis.

Instructional Units: .
1. Tissue homeostasis: proliferation and apoptosis. Survival/anti-apoptotic signaling:
AXUPKB and NF-xB in anti-apoptotic signaling.
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2. Oncogenes and tumor suppressor genes that affect (primarily) cell cycling, apoptosis,
or both (excluding ras, p53, and Rb, covered earlier): fos, APC, DCC, PTEN, Cbl,
MTS1, BRCAL. Fos and gene silencing via methylation; the APC/B-catenin signaling
pathway; PTEN and abrogation of survival signaling; DCC, a dependence receptor.
Fearon-Vogelstein model of colorectal carcinogenesis.

3. Receptor-mediated apoptotic signaling: Fas/Apo-1/CD95 and Fas ligand (FasL) in
immune regulation and cell-mediated killing.

4. Proapoptotic and antiapoptotic molecules: Bcl-2 family members, NF-xB, cIAP,
superoxide.

5. Mechanisms of p53 potentiation of apoptosis in response to DNA damage and viral
infection: ATM kinase and phosphorylation of p53; trancriptional regulation of bax
and bcl-2; Fas trafficking.

6. Viral suppression of apoptosis: FLIPs, SV40 LTA, HPV-16 and HPV-18 E6 proteins

and functional inactivation of p53.

7. Laboratory methods for the detection and quantitation of apoptosis: DNA laddering,
nuclear morphology, phosphatidyl serine (PS) externalization and Annexin V
binding; TUNEL analysis, flow cytometry (FCM) using propidium iodide, Hoechst
33342, Annexin V-FITC labeling. Interpretation of FCM data.

WWW RESOURCES
American Cancer Society: http://www.cancer.org/

. Apoptosis Online: http://www.apopnet.com/
‘BioMedNet: http://www.BioMedNet.com

BioMedLink: http://biomedlink.com

Cancer Coalition: http://www.cancercoalition.org

Cell and Molecular Biology Online: http://www.cellbio.com/

Cells Alive: http://www.cellsalive.com

Howard Hughes Medical Institute: http://www.hhmi.org

Leukemia Society of America: http://www.leukemia.org/docs/fs_leuk_relhtml
National Library of Medicine (Internet Grateful Med; Pub Med; etc. Literature searches
in all areas of the biomedical sciences): http://www.nlm.nih.gov/

National Cancer Institute (NCI): Cancer Trials; CancerNet™, NCI Event Calendar;
Research at NCI; Office of International Affairs, etc.: http://www.nci.nih.gov

OncoLink (University of Pennsylvania): http://oncolink.upenn.edu/upcc/
UICC (International Union Against Cancer/Union Internationale Contre le Cancer):

http://wyw.tﬁcc.org

Tutorials

Flow cytometry in cell cycle analysis and apoptosis: An excellent tutorial is available at
the Derck Davies Home Page (Imperial Cancer Research Fund (ICRF) , London:

_ btp://www lif icnet uk/axp/facs/davies/annexin2.gif

Can be accessed through BioMedLink: http://biomedlink.com

About Apoptosis, by P. Henkart, NIH
A Brief Introduction to Apoptosis by L. W. Browder




Apoptosis, Radiosensitivity and the Cell Cycle, by W Gillies McKenna, MD., PhD.in

OncoLink
Can be accessed through http://www.apopnet.com/
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11.

12.

U1309-13120

- References:

Adams, J. M., and Cory, S. (1998). The Bcl-2 protein family: Arbiters of cell
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CARCINOGENESIS AND CHEMOPREVENTION

~ Joel Schwartz, D.M.D., DM.Sc., Director of Research, College of Dentistry, Howard
University

806-0094; (202) 806-0345

Department of Oral Maxillofacial Pathology, Rm. 2A-3, Laboratory, 2F-8. Pjones: (202)

Educational Objectives

Upon
L

vV d WM

successful completion of this component, participants will have knowledge of:

The possible mechanisms for the prevention of cancer. -

~ The interaction of nutrients with cellular processes.

The specific oxidative-redox features of nutrients that result in the modification of
cellular processes.

The redox characteristics of tumor suppressor genes.

The red(c')?:)c features [describing features] of programmed cell death and DNA
repair.

Transcription response to redox molecules. ‘

Alterations in the cell cycle as derivatives of chemopreventive actions.
Carcinogenesis described by molecular and histopathologic markers.
Molecular and histopathologic markers of chemopreventive function.




Topics/Instructional Units

1. Programmed cell death: the tumor suppressor and immune generated pathways:
assays fo assess chemopreventive modifications.

2. Laboratory methods to detect nutrient chemopreventive agents: animal and
laboratory assays.

3. Laboratory methods to detect novel mutations in tumor Suppressor genes and
protocols to determine novel for early malignant transformation.

4. Focus on the interaction between nutrient chemopreventives, and/or diet and the
process of oral carcinogenesis.

= . References:
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EPIDEMIOLOGY OF CANCER

" Lucile Adams-Campbell, Ph.D., Director HUCC & Professor of Medicine

Flora Ukoli, MD, D.P.H., MPH, Pamela Carter-Nolan, Ph.D,, Division of Epidemiology
and Biostatistics, HUCC :

Educational Objectives:
1. To provide an understanding of epidemiology in cancer research.

2. Toprovide an understanding of the epidemiology of specific cancers which effect
minority communities (e.g., breast, prostate, G, etc.).

3. To evaluate the cause-effect relationships that may exist between risk factors and

specific cancers effecting minority populations (e.g., evaluating the consistency of
epidemiologic data with etiologic hypotheses identified either clinically or
experimentally)..

4, To provide the basis for developing and understanding preventive procedures and
public health practice.

Instructional Units/Topics:
2. Basic Concepts
Causation and Causal Inference
Molecular Epidemiology in Cancer Prevention

--3. .. Magnitude of Cancer

Cancer Incxdence,Mortahty, and Survival among Racial and Ethnic
Minority Groups in the US

4. Causes of Cancer
Risk factors associated with cancers that effect Minority Populations

5. Cancer Prevention and Control
Principles and Applications of Cancer Prevention
Health Education and Health Promotion
Clinical Trials
Fundamental Issues in Screening

1. American Cancer Society. 1998, Cancer Statistics — 1998. CA Cancer J Clin. 48(1). ="~ =™~

2. American Cancer Society. 1998. Cancer Facts and Figures -- 1998. Atlants,
American Cancer Society.

* 3. Austoker J. 1994. Cancer prevention in primafy care. Current trends and some

prospects for the future-—II. BMJ 309:517-520.
4. Baquet CR, Horm JW, Gibbs T, et al. 1991. Socioeconomic factors and cancer
incidence among blacks and whites. J Natl Cancer Inst 83:551-557.

5. Boring CC, Squires TS, Health CW Jr., et al. 1992. Cancer statistics for African-
Americans. CA Cancer J Clin. 42:7-17.

6. Devesa SS, Blot WJ, Stone BJ, et al. 1995. Recent cancer trends in the United States.

11




J Natl Cancer Inst. 87:175-182.

7. Gorey KM, Vena JE. 1994. Cancer differentials among US blacks and whites:
quantitative estimates of socioeconomic-related risks. J Natl Med Assoc 86:209-215.

8. Hill AB. 1965. The environment and disease: association or causation? Proc Soc
Med 58:295-300. | ,

9. Hulka BS. 1991. Epidemiological studies using biological markers: Issues for
epidemiolofgists. Cancer Epidemiol Biomarkers Prev 1:13-19.

10. Jones PA, Buckley JD, Henderson BE, Ross RK, Pike MC. 1991. From gene to
carcinogen: A rapidly evolving field in molecular epidemiology. Cancer Res
51:3617-3620. \

. 11. Lacey L. 1993, Cancer prevention an early detection strategies for reaching
underserved urban, low-income black women. Barriers and objectives. Cancer
72:1078-1083.

12. LandriganiPJ. 1992, Commentary: Environmental disease — A preventable epidemic.
Am J Public Health 82:941-943.

13. Li FP. 1990. Familial cancer syndromes and clusters. Curr Probl Cancer 49:75-113.

14. Olden K. 1994. Mutagen hypersensitivity as a biomarker of genetic predisposition to
carcinogenesis. J Natl Cancer Inst 86:1660-1661. 1

15. Otten MW, Teutsch SM, Williamson DF, et al. 1990. The effect of known risk
factors onithe excess mortality of black adults in the United States. JAMA 263:845-
850. ‘ \

16. Renton A. 1994. Epidemiology and causation: a realist view. J Epidemiol

Community Health 48:79-85.

- 17- Rothman K7, 1976, Causes, Am J Epideatiol 104:587-592 .. m s

CANCER STATISTICS AND STATISTICAL METHODS;
EPIDEMIOLOGY OF CANCER _
Kyung Sook Kim, Ph.D., assistant professor, Division of Epidemiology and

] Biostatistics, HUCC

Introduction to Biostatistics |
Kyung Sook Kim, Ph.D., Assistant professor, Department of Community Health and
Family Practice.

Educational Objectives:
pon successful completion of this component, participants will be able to

various statistical techniques. ‘ ‘
2. Better understand published medical literature and critically evaluate authors'
conclusions.

Instructional Units:
The student §hall distinguish the following concepts:

1. Descriptifve statistics/ Graphic representation
2. Probability
3. Normal Distribution

12
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Statistical Inference
Correlation, Regression
- Survival Curve

Sample size, power

References:

1 Kuzma, Jan W., Basic Statistics for the Health Sciences, 2™ ed., Mayfield
Publishing Co., Ca 1992.

2. Johnson, R., Elementary Statistics, 4™ ed., North Scituate, Mass: Duxbury

Press

Milton, S., Statistical Methods in the Biological and Health Scwnm, 39ed,
WCB/McGraw-Hxll

3. Essex-Sorlie, D., Medical Biostatistics & Epidemiology, APPLETON & LANGE,
1995.

4. Lee, E., Statistical Methods for Survival Data Analysis, 2™ ed., John Wiley &
Sons, Inc., 1992,

BIOLOGY OF RADIOTHERAPY
Raj Sridhar, Ph.D.,graduate associate professor, Dept. of Radiation Oncology, Howard

University Hospital.

Topicsllnstrucuonal Units
~ Types of radiation used in cancer therapy
Interactions of radiation with matter "~
Concept of radiation
Dose-response curves, cellular target for radumon damage
Repair of radiation damage
Fractionation of radiation dose
Normal tissue tolerance and radiation response of tumors
Goals of radiation therapy and multi-modality treatment of cancer
Radiosensitization, radiopprotection and drug radiation interactions
0.  Brachytherapy

References:

SOENGMA NN

CANCER CHEMOTHERAPY: AGENTS AND TARGETS

... Frederick Lombardo, Pharm. D., College of Pharmacy and Pharmacal Sclenoes, and L

H.U. Cancer Center Faculty.
Topics/instructional units

_ Agents utilized in cancer therapy

Cell cycle specificity: cytotoxicity

S-phase (antimetabolites)
1. Antifolates (Methotrexate, Trimetrexate)

2. Antipyrimidines (Cytarabine, 5-Fluorouracil, etc)
3. Antipurines (6-Mercaptopurine, 6-Thioguanine)

13




**  Instruétional Units/Topics: = = -~

4. Miscellaneous Agents (Hydroxyurea, Procarbazine)

G-2 Phase
Bleomycin

M-Phase

1. Vinca alkaloids (Vincristine, Vinblastine, Yinorelbine)
2. Podophylotoxins (Etoposide, Teniposide)

3. Taxanes (Taxol, Taxotere)

G-0 Phase

1. Nitrosoureas

2. Alkylators
3. Intercalators

G-1 Phase

1. L-asparaginase

2. Steroids

Apoptosis

Anti-Angiogenic Agents

Monoclonal Antibodies in cancer therapy
Cytokines/Chemokines

NUTRITION AND CANCER
Tanya Agurs-Collins, Ph.D., R.D,, Nutrition Epidemiologist, Howard University
Cancer Center, and Assistant Professor, Department of Community Health and Family
Practice, Howard University College of Medicine. '

Educational Objectives:

- Upon successful completion of this component, participants will be able to:

Describe the biological principles of nutritional oncology

" Understand the mechanisms/pathways that link nutritional status and the etiology of

cancer

Understand the relationship between diet, nutrition and cancer prevention.

8. Fundamentals of nutrition: applications to cancer research
9, Epidemiology basis of nutritional influences on cancer -
10. Dietary assessment and cancer prevention

11. Fruits and vegetable intake and cancer prevention

12. Energy balance, anthropometry and cancer

13. Dietary fiber, carbohydrate and cancer

14. Dietary lipid, alcohol and cancer

15. Functional foods and cancer prevention
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BEHAVIOR
Paige Green-McDonald, Ph.D., Assistant professor of Medicine, Division of
Epidemiology and Biostatistics, Howard University Cancer Center.

Educational Objectives .
* Upon successful completion of this ¢émponent, participants will be able to:

1. Describe the role of behavioral research in the prevention, carly detection, and
control of cancer

2. Identify and discuss priorities in behavioral research related to cancer prevention
and control ‘

3. Identify and describe health behavior theories in cancer prevention and control

4, Critically discuss and evaluate behavioral interventions used in cancer

Oprovention and control

Instructional Units/Topics

1. Risk factors: tobacco use, diet, physical exercise, alcohol use, stress, racism,
socioeconomic status

2. Priorities in behavioral research in cancer prevention and control

... 3. Individual health behavior theories: Health Belief Model, Theory of Reasoned
TEE L7 Action, Transtheoretical model of cll_m'ltlge,w ,?;pquct Theory, Transacuonal Mo_(}el _

of Stress and Coping

Interpersonal health behavior theories: Social Cognitive Theory, social networks
and social support, patient-provider communication -

PRECEDE-PROCEED Planning Model '

Race in cancer prevention and control

Behavioral intervention studies

N B

* References:
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.7~ 2.~ Mugnitude of Cancer -

' GRADUATE ONCOLOGY COURSE
SYLLABUS

EPIDEMIOLOGY OF CANCER

Lucile Adams-Cainpbell, Ph.D., Director HUCC & Professor of Medicine i

Flora Ukoli, MD, DPH., MPH, Pamela Carter-Nolan, Ph.D., Division of Epidemiology and Biostatistics,
HUCC

Educational Objectives:
1.  To provide an undérstanding of epidemiology in cancer research.

2. To provide an understanding of the epidemiology of specific cancers which effect
minority communities (e.g., breast, prostate, Gi, etc.),

3. Towdummemeﬁmmhﬁmshipsthunmymstbaweenﬁskﬁcmmdspeciﬁcwm
effecting minority populations (e.g., evaluating the consistency of epidemiologic data with
etiologic hypotheses identified either clinically or experimentally)..

4.  To provide the basis for developing end understanding preventive procedures and public health
practice.

Instructional Unlts/Topics:
. 1. Basic Concepts
Causation and Causal Inference
Molecular Bpidemiology in Cancer Preveation

Cancer Incidence, Mortality, #nd Survival aiiiong Ricial and Ethnic Mingrity Groups in - -
the US

3. Causes of Cancer
: Riskfacmrsassociawdwithmmdmtcﬁ'ectMinorityPopulaﬁons

4. Cancer Prevention and Control :
Principles and Applications of Cancer Prevention
. Health Education and Health Promotion
Clinical Trials
Fundamental Issues in Screening

References: (Tentative)
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3 Austoker J. 1994. Cancer prevention in primary care. Current trends and some prospects for the -
. future—--11. BMJ 309:517-520.
4. Baquet CR, Horm JW, Gibbs T, et al. 1991. Socioeconomic factors and cancer incidence among
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s. Boring CC, Squires TS, Health CW Jr., et al. 1992. Cancer statistics for African-Americans. CA
Cancer J Clin. 42:7-17.

6.  DevesaSS, Blot WJ, Stone B, et al. 1995. Recent cancer trends in the United States. T Natl
Cancer Inst. 87:175-182.

1. Gorey KM, Vena JE. 1994, Cancer differentials among US blacks and whites: quantitative
estimates of socioeconomic-related risks. J Natl Med Assoc 86:209-215.
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Renton A. 1994. Epidemiology and causation: a realist view. J Epidemiol Comnumity Health .
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., CANCER STATISTICS AND STATISTICAL METHODS;
EPIDEMIOLOGY OF CANCER
Kyung Sook Kim, Ph.D., assistant professor, Division of Epidemiology and Biostatistics, HUCC

Inmoduction to Biostatist
Kyung Sook Kim, Ph.D., Assistant professor, Department of Community Health and Family Prlcuce

Educational Objectives:

Upon successful completion of this component, participants will be able to

1. Develop an understanding of the statistical concepts and of how and when to apply various statistical
techniques. ,

2. Better understand published medical literature and critically evaluate authors’ conclusions.

Instructional Units:
The student shall distinguish the following concepts:

1. Descriptive statistics/ Graphic representation
2. Probabitity
3. Normal Distribution
4. Suatistical Inference
S. Correlation, Regression
6. Survival Curve

* 7. Sample size, power
References:

B R Il(gu;na, Jan W., Basic Statistics for the Health Sciences, 2 ed., Mayfield Publishing Co,, Ca,,
2. Johnson, R., Blementary Statistics, 4™ ed., North Scituate, Mass: Duxbury Press.
Mitton, S., Statistical Methods in the Biological and Health Sciences, 3* ed., WCB/McGraw-Hill

3. Essex-Sorlie, D., Medical Biostatistics & Epidemiology, APPLETON & LANGE, 1995.
4. Lee, E., Statistical Methods for Survival Data Analysis, 2* ed., John Wiley & Sous, Inc., 1992.
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CELL CYCLE AND CANCER N
Hassan Ashktorab, Ph.D., graduate assistant professor, Gl Division, Department of Medicine, Howard
University; Gastrointestinal Carcinogenesis Laboratory, Howard University Cancer Center.

Instructional Units/Topics

1. Biochemistry and genetics of the cell cycle; growth factors, growth factor receptors, and receptor-
mediated signaling; cell cycle regulators (cyclins and cyclin-dependent kinases (CDKs); inhibitors
of CDKs (CDIs)

2. Cell cycle-related gene expression, checkpoints, transitions.

3. Cell cycle dysregulation and oncogenesis :

4 p53, Rb, etc tumor Suppressors and regulation of cell cycle

MOLECULAR DIAGNOSIS OF CANCER
Hassan Ashktorab, Ph.D., graduate assistant professor, GI Division, Departmeat of Medicine, Howard
University; Gastrointestinal Carcinogenesis Laboratory, Howard University Cancer Center.

Instructional Units/Topics

1. Current methods for molecular diagnosis of various cancers

2 Molecular basis of diagnostic techniques for breast cancer
.3 Translational studies and clinical beacfits

References: )
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5. Funk JO, Waga S, Harry JB, Espling E, Stillman B, Galloway DA Inhibition of CDK activity and
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9. Prall OW, Rogan EM, Musgrove EA, Watts CK, Sutherland RL c-Myc or cyclin D1 mimics estrogen

e effects on Cyclin E-Cdk2 activation and cell cycle reentry.Mol Cell Biol 1998 Aug;18(8):4499-508
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diagnosis. Cancer 1995 Mar 15;75(6 Suppl):1410-7

11. Waga S, Stillman B Cyclin-dependent kinase inhibitor p21 modulates the DNA primer-template
recognition complex. Mol Cell Biol 1998 Jul;18(7):4177-87

12. Weinberg RA. How cancer arises. Sci Am 1996 Sep;275(3):62-70

Cell cycle machinery
1. Charollais RH; Tiwari S; Thomas. Into and out of G1: the control of cell proliferation. Biochimie
1994;76(9):887-94

2. Deshaies RJ. The self-destructive personality of a cell cycle in transition. Curr Opin Cell Biol 1995
Dec;7(6):781-9
3. Grana X: Reddy EP. Cell cycle control in mammalien cells: role of eyclins, cyclin dependent kinases
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Heichman KA; Roberts JM.Rules to replicate by Cell 1994 Nov 18;79(4):557-62
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Su Zz; Madireddi MT; Lin JJ; Young CSH; Kitada S; Reed JC; Goldstein NI; Fisher The cancer
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NUTRITION AND CANCER _
Tanya Agurs-Collins, Ph.D., R.D., Nutrition Epidemiologist, Howard University Cancer Center, and

Assistant Professor, Department of Community Health and Family Practice, Howard University College of

Medicine.

Educational Objectives: :
Upon successful completion of this component, participants will be able to:

Describe the biological principles of nutritional oncology _
Understand the mechanisms/pathways that Jink nutritional status and the etiology of cancer

Understand the relationship between diet, nutrition and cancer prevention.

Instructional Units/Topics:

Fundamentals of nutrition: applications to cancer research
Epidemiology basis of putritional influences on cancer
Dictary assessment and cancer prevention

Fruits and vegetable intake and cancer prevention

Energy balance, anthropometry and cancer

Dietary fiber, carbohydrate and cancer

Dietary lipid; alcohol and cancer

Functional foods and cancer prevention

NNV RWN =
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CANCER CHEMOTHERAPY: AGENTS AND T. ‘ARGETS
Fred Lombardo, Pharm. D, College of Pharmacy and Pharmacal Sciences, and H.U. Cancer Center

Faculty.

Topics/instructional units
Agents utilized in cancer therapy
Cell cycle specificity: cytotoxicity

S-phase 1anﬁmetabo[itcs)i
1. Antifolates (Methotrexate, Trimetrexate)
2. Antipyrimidines (Cytarabine, 5-Fluorouracil, etc)

- 3. Antipurines (6-Mercaptopurine, 6-Thioguanine) -~ ...

4. Miscellaneous Agents (Hydroxyurea, Procarbazine)
G2P '

M-Phase

1. Vinca alkaloids (Vincristine, Vinblastine, Vinorelbine)
2. Podophylotoxins (Etoposide, Teniposide)

3. Taxanes (Taxol, Taxotere)

G-0 Phase
1. Nitrosoureas
2. Alkylators

G-1 Phase
1. L-asparaginase
2. Steroids
Cel le Non-Specifici
Apoptosis '
Anti-Angiogenic Agents
* Monoclonal Antibodies in cancer therapy
Cytokines/Chemokines




- APOPTOSIS AND CANCER

Theodore A. Bremner, Ph.D., graduate associate professor, Department of Biology, and Tumor Biology
Laboratory, Howard University Cancer Center; adjunct associate professor of molecular biology (research),
Department of Cell Biology, Molecular Biology, and Biochemistry, Brown University.

Educational Objectives:
Upon successful completion of this componeat, participants will be able to
L. Describe apoptotic pathways and discuss the importance of apoptosis as a mechanism of tissue
homeostasis, and its abrogation in cancer.
Discuss the role of the Bcl-2 family of proteins in modulating apoptosis.
Understand the loss of susceptibility to apoptosis as a mechanism of tumor promotion, and
““resistance to cancer chemotherapeutic drugs. -
4. Describeithe caspase activation cascade involved in Fas-mediated apoptosis; the mechanism of
activation of caspases, and the cleavage of critical death substrates during programmed cell death.
5. Describe the role of the p53 tumor-suppressor gene in the induction of apoptosis in response to
DNA damage or viral infection. :
6. Describe the association between the p53 proline/arginine 72 polymorphism and risk of human
papillomiavirus-associated cervical cancer.
Discuss the mechanisms of action of oncolytic viruses on pS3-negative tumors.
Describe lsboratory methods of detection and quantitation of apoptosis.

w N

b

 Instructional Units:

1. Tissue iomeostasis: proliferation and apoptosis. Survival/anti-apoptotic signaling: Ak/PKB and
NF-B in anti-apoptotic signaling.
2, Oncogenes and tumor suppressor gencs that affect (primarily) cell cycling, apoptosis, or both

- ___(exciuding ras, p53, and Rb, covered earlicr). fos, APC, DCC, PTEN, Cbl, MTS1, BRCAI. Fos and

gene silencing via methylation; the APC/B-cateiiin signaling pathway; PTEN and abrogation of
survival signaling; DCC, a dependence receptor. Fearon-Vogelstein model of colorectal

2. Receptor-mediated apoptotic signaling: Fas/Apo-1/CD95 and Fas ligand (FasL) in immune
regulation and cell-mediated killing. ‘

3. Proapoptotic and antiapoptotic molecules: Bcl-2 family members, NF-xB, cIAP, superoxide.

4 Mechanisms of pS3 potentiation of apoptosis in response to DNA damage and viral infection:
::gcm;h.;” and phosphorylation of p53; trancriptional regulation of bax and bcl-2; Fas

5. Viral suppression of apoptosis: FLIPs, SV40 LTA, HPV-16 and HPV-18 E6 proteins and
functiohal inactivation of p53.

6. Laboratory methods for the detection and quantitation of apoptosis: DNA laddering, mclear
morphology, phosphatidyl serine (PS) externalization and Annexin V binding; TUNEL analysis,
flow cytometry (FCM) using propidium iodide, Hoechst 33342, Annexin V-FITC labeling.
Interpretation of FCM data.




-

- .About Apoptosis, by P. Henkart, NIH

WWW RESOURCES

American Cancer Society: hitp://www.cancer.org/

Apoptosis Online: http://www.spopnet.cormV/

BioMedNet: hitp:/www.BioMedNet.com

BioMedLink: httpy/biomedlink.com

Cancer Coalition: hitp:/www.cancercoalition.org

Cell and Molecular Biology Online: http:/fwww.cellbio.conV/

Cells Alive: hitp://www.cellsalive.com

Howard Hughes Medical Institute: http:/fwww.hhmi.org

Lenkemia Society of America: http:l/www.leukemia.orgldocslfs_leuk_rcl.hmﬂ

National Library of Medicine (Internet Grateful Med; Pub Med; etc. Literature searches in all areas of the
biomedical sciences): http://www.nlm.nih.gov/ -

National Cancer Institute (NCI): Cancer Trials; CancerNet™, NCI Event Calendar; Research at NCI,

Office of International Affairs, etc.: http://www.ncinih.gov

OncoLink (University of Penasylvania): hitp://oncolink.upenn.edu/upce/
UICC (International Union Against Cancer/Union Interationale Contre le Cancer): hittp://WWW.0icC.OCF

Tutorials 4
Flow cytometry in cell cycle analysis and apoptosis: An excellent tutorial is available at the Derek Davies
Home Page (Imperial Cancer Research Fund (ICRF) , London:

hnp:llwww.li£icnet.uk/axplfacsldavies/annexin2.gif
Can be accessed through BioMedLink: hutp://biomedlink.com

A Brief Introduction to Apoptosis byL. W.Browder o s e el e © e ]

Apoptosis, Radiosensitivity and the Cell Cycle, by W Gillies McKenna, M.D., Ph.D. in OﬁcoLink
Can be accessed through http://www.apopnet.com/ .

10




| ¥
2.

3

13.
14,
is.

16.

17
18.

19.
20.
22.

23.

24,

. References:

Adams, J. M., and Cory, S. (1998). The Bcl-2 protein family: Arbiters of cell survival. Science
281, 1322-1326. ’
Ashkenazi, A., and Dixit, V. M. (1998). Death receptors: signaling and modulation. Science 281,
1305-1308. -

Bakin, A_ V., and Curran, T. (1999). Role of DNA S-methylcytosine transferase in cell
transformation by fos. Science 283, 387-390.

Bennett, M., MacDonald, K., Chan, S.-W., Luzio, J. P., Simari, R., and Weissberg, P. (1998). Cell
surface trafficking of Fas: A rapid mechanism of p53-mediated apoptosis. Science 282, 290-293.
Coffey, M. C., Strong, J. E., Forsyth, P. A., and Lee, P. W. K. (1998). Reovirus therapy of tumors
with activated Ras pathway. Science 282, 1332-1334.

Di Cristofano, A., Kotsi, P., Peng, Y. F., Cordon-Cardo, C., Elkton, K. B., and Pandolfi, P. P.
(1999). Impaired Fas response and autoimmunity in Pten*" mice. Science 285, 2122-2125.
Enari, M., Sakahira, H., Yokoyama, H., Okawa, K., Iwamatsu, A., and Nagats, S. (1998). A
caspase-activated DNase that degrades DNA during apoptosis, and its inhibitor ICAD. Nature
391, 43-50.

Evan, G., and Littlewood, T. (1998). A matter of life and cell death. Science 281, 1317-1322.

Green, D. R., and Reed, J. C. (1998) Mitochondria and apoptosis. Science 281, 1309-1312.
Hengartner, M. (1998). Death by crowd control. Science 281, 1298-1299.

Kischkel, F. C., et al. (1995). Cytotoxicity-dependent Apo-1 (Fas/CD95)-associated proteins form
a death-inducing signaling complex (DISC) with the receptor. EMBO J. 14, 5579-5588.

Liu, X., Li, P., Widlak, P., Zou, H., Luo, X., Garrard, W. T., and Wang, X. (1998). The 40-kDa
subunit of DNA fragmentation factor induces DNA fragmentation and chromatin condensation
during apoptosis. Proc. Natl. Acad. Sci. USA 95, 8461-8466.

Martin, S.J., and Green, D.R. (1995). Protease activation during apoptosis: death by a thousand

-cuts? Cell 82,349-352. . .. o o
Miyashita, T., and Reed, J.C. (1995). Tumor suppressor pS3 is a direct transcriptiosial activator of

the human bax gene. Cell 80, 293-299.
Morin, P. J. (1999). B-catenin signaling and cancer. BioEssays 21, 1021-1030.

Naksharri, H., Bhat-Nakshatri, P., Martin, D. A., Goulet Jr., R_ J., and Sledge Jr., G. W. (1997).
Constitutive activation of NF-kB during progression of breast cancer to hormone-independent
growth. Mol. Cell. Biol. 17, 3629-3639.

Pennisi, E. (1998). Training viruses to attack cancers. Science 282, 1244-1246.
Raff, M.C., Barres, B.A., Bume, J.F., Coles, H.S., Ishizaki, Y., and Jacobson, M.D. (1993).

Programmed cell death and the control of cell survival: Lessons from the nervous system. Science
262, 695-700.

Ravi, R., Bedi, A., Fuchs, E. J., and Bedi, A. (1998). CD95 (Fas)-induced caspase-mediated
proteolysis of NF-xB. Cancer Res 58, 882-886. .

Sakahira, H., Enari, M., and Nagata, S. (1998). Cleavage of CAD inhjbitor in CAD activation and
DNA degradation during apoptosis. Nature 391, 96-99. '

Sakamuro, D., Sebbatini, P., White, E., and Prendergast, G. C. (1997). The polyproline region of
p53 is required to activate apoptosis but not growth arrest. Oncogene 15, 887-898.

Starostik, P., Manshouri, T., O'Brien, S., Freireich, E., Kantagjian, H., Haidar, M., Lemer, S.,
Keating, M., and Albitar, M. (1998). Deficiency of the ATM protein expression defines an
aggressive subgroup of B-cell chronic lymphocytic leukemia. Cancer Res. 58, 4552-4557.
Storey, A., Thomas, M., Kalita, A., Harwood, C., Gardiol, D., Mantovani, F., Breuer, J., Leigh, 1.

M., Madashewski, G., Banks, L. (1998). Role of a p53 polymorphism in the development of
human papillomavirus-associated cancer. Nature 393, 229-234.

11




25. Thome, M., Schneider, P, Hofmann, K., Fickenscher, H., Meinl, E., Neipel, F., Mattmann, M.,
Burns, K., Bodmer, J-L., Schriter, M., Scaffidi, C., Kremmer, P.H., Peter, M.E., and Tschopp, L.
(1997). Viral FLICE-inhibitory proteins (FLIPs) prevent apoptosis induced by death receptors.
Nature 386, 517-521. .

26. Thombery, N. A., and Lazebnik, Y. (1998). Caspases: Enemics within. Science 281, 1312-1316.

27. Wang, C.-U., et al. (1996). TNF- and cancer therapy-induced apoptosis: Potentiation by inhibition
of NF-xB. Science 274, 784-787. -

28.  Wright, S.C, Zhong, J., and Larrick, JW. (1994). Inhibition and apoptosis as 8 mechanism of
tumor promotion. FASEB J. 9, 654-660.

12




BIOLOGY OF RADIOTHERAPY
* Raj Sridhar, Ph.D.,graduate associate professor, Dept. of Radiation Oncology, Howard

University Hospital.

Topics/Instructional Units

1. Types of radiation used in cancer therapy

2. Interactions of radiation with matter

3. Concept of radiation '

4. Dose-response curves, celluler target for radiation damage

S. Repair of rediation damage

6. Fractionation of radiation dose ,

7. Normal tissue tolerance and radiation response of tumors

8. Goals of radiation therapy and multi-modality treatment of cancer
9. Radiosensitization, radiopprotection and drug radiation interactions
10. Brachytherapy

References:
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CHEMOPREVENTION AND CARCINOGENESIS
Joel Schwartz, D.M.D., D.M.Sc., Director of Research, College of Dentistry, Howard University

Department of Oral Maxillofacial Pathology, Rm. 2A-3, Laboratory, 2F-8. Pjones: (202) 806-0094; (202)
806-0345

Educational Objectives
Upon successful completion of this component, participants will have knowledge of:

1. The possible mechanisms for the prevention of cancer.

2.  Theinteraction of nutrients with cellular processes. . ‘

3. The specific oxidative-redox features of nutrients that result in the modification of celtular
processes. ' ‘ o

4 The redox characteristics of tumor suppressor genes. '

5. The redox features [describing features) of programmed cel} death and DNA repair. (?)

6. Transcription response to redox molccules.

7. Alterations in the cell cycle as derivatives of chemopreventive actions.

8. Carcinogenesis described by molecular and histopathologic markers.

9. Molecular and histopathologic markers of chemopreventive function.

Topicsllnstrnctihnll Units

1. Programmed cell death: the tumor suppressor and immune generated pathways: assays to assess
chemopreventive modifications.

2 Laboratory methods to detect nutrient chemopreventive agents: animal and laboratory assays.
3 Laboratory methods to detect novel mutations in tumor suppressor genes and protocols to
determine novel for early malignant transformation.

. 4. ___ Focusonthe interaction between nutrient chemopreventives, and/or diet and the process of oral
carcinogenesis. ; T L e e T e L B e T e
References:

T AT w s
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CANCER GENETICS AND GENOMICS _

. Carolyn Whitfleld Broome, Ph.D., Associate professor, Department of Biochemistry and Molecular
Biology, College of Medicine, Howard University, and
Rick Kittles, Ph.D., Human Genome Research Associate, Cancer center, Howard University.

Educations] Objectives

Instructional Units/Topics
References:
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PI. Agnes Day

ABSTRACT
(DO NOT EXCEED 200 WORDS)

B I T e R T e S e T R e e I T I . A T TSI RS SR S 3

The alteration of normal cells to benign tumors, to malignancies and subsequent

~metastasis involves a highly complex series of events. Proteolytic degradation isthe™
currently accepted method by which metastatic cells abrogate the basement membrane
and conncetive tissue matrix to gain access to the circulatory and lymphatic systems for
dispersal. The goal of this study is to ascertain whether differential regulation occurs in
genes encoding proteins of the basement membrane and extracellular matrix, and how
this event contributes to the metastatic phenotype. Previous studies using slot blot and
RT-PCR analyses of breast and colon cell lines have demonstrated altered transcriptional
levels of decorin, type I collagen and osteonectin within (solid tumors-vs- ascites) and
between cell types (breast-vs-colon). Since cells in culture may undergo regulatory
events that alter the expression of matrix proteins, the next phase of this study must
examine non-cultured clinical samples. Towards this end, DNA, RNA and protein will
be isolated from clinical samples from African American, Caucasian and Korean women.
RNA will be amplified and used in gene microarray analyses. Purified proteins from

__-each sample will be assayed on 2-D protein array electrophoresis. DNA will. be analyzed— .o = 7 =

by Sotithern blot studies. Promoter regions of selected genes will be isolated and utilized

in gel retardation studies for determination of regulatory mutations. This multivariate

approach to the study of breast cancer may yield a molecular profile of the metastatic

phenotype, and whether this phenotype is genetically similar in different ethnic/racial

groups.
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