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Dear Friends of the Karin Grunebaum Cancer Research Foundation:

As| writethis note, it's been almost one year since | assumed the leadership of the Foundation,
and it's been amost interesting time. First, for the first time since 1992, our elected officers are all
members of Karin Grunebaum'’s family. | hold the Chairperson position as Karin's oldest son; my
sister, Carol Kelly, isthe Treasurer; and my daughter (Karin’s grand-daughter), Shelby Schultz, isthe
Secretary. Additionally, my other sister, Yvonne Grunebaum, has been responsible for publishing the
Foundation’snewsl etter.

Our non-familial Trustees continueto represent the highest level s of medical research and medical
educationintheworld, and | am thrilled to work with them and appreciate all their efforts on behalf of
the Foundation to insure that we provide the Fellows with atop quality experience.

Those of you who remember last year’s newsletter will recall the threeinitial objectives| laid out
for the Foundation:

1 Increasing thefunding for the Fell owships so that additional research opportunities are made

available;

2 Making the Karin Grunebaum Fellowship program an on-going personal and professional
experiencefor the current and former Fellows by fostering social and professional interaction
between them; and

3 Insuring that the cancer research projects undertaken by the Karin Grunebaum Fellows are
brought to afinal conclusion, unhampered by individual researcher’stime constraints.

With regard to thefirst listed objective, | am pleased to report that the Foundation recovered over
$240,000 of assets, which wereintended for the Foundation, but were on deposit at the Harvard Medi-
cal School. We are currently trying to recover asimilar amount of money which wasintended to inure
to the Foundation, but is on deposit at M assachusetts General Hospital.

We have also changed the Foundation’s financial advisor to Fidelity Investments, which has re-
sulted in an immediate annual savings of investment expenses of over $12,000. These savings, coupled
with the money recovered from Harvard, have allowed us to fund an additional researcher, thereby
achieving thefirst objective.

With regard to the second objective, numerous current and past Karin Grunebaum Fellows from
Boston University and Harvard enjoyed areception the Trustees held in their honor in Cambridge last
October. InMay, al current Karin Grunebaum Fellows met at Harvard to present a synopsis of their
projectsto the Trustees and to each other. They also heard asuperb presentation by Professor Douglas
Faller, who holdsthe Karin Grunebaum Chair in Cancer Research at Boston University. | ook forward
to more of these interactive get-togethers, and think the dynamics of such gatherings can only help us
achieve the goa of shared knowledge in the fight against cancer.

With regard to the third objective, | plan to ask the Trustees at the next Foundation meeting in
October for suggestions on how to insure that research projects funded by the Foundation are taken to
completion regardless of the researcher’s own time constraints.

Asaways, | welcomeyour input.

Finaly, as part of our on-going effort to raise funds, | again ask each of you (especially former Fel-
lows) to please make a donation to this very worthy charitable organization, which uses its resourcesto
“investinpeople.” Steven Wallach, Chairperson

Karin Grunebaum Cancer Research Foundation

FROM THE TRUSTEES

The trustees of the Foundation want to remind everyone that the support given to the
studentsispossible only through private donationsand the gener ous contributionsfrom those
who have benefited from the foundation and those who are dedicated to the hope for a can-
cer-freeworld. We ask that you send your tax- freedonationsto: K GCRF 85 Sherman Street
#8, Cambridge, MA 02140. Tax | D # given upon request.



Environmental Toxins and Breast
Cancer Nicolas Currier, M.D. / Ph.D. candidate

Grunebaum Fellow 2005
Boston University School of Medicine

Breast cancer representsthe sec-
ond leading cause of cancer deaths
in women, and while research has
made significant gainsin our under-
standing of familia breast cancer syn-
dromes and inheritance genes (such
as BRCA1 and BRCA?2), these ac-
count for only ~5% of breast cancer
cases. The magjority of breast can-
cers are spontaneous, however, we
still have little understanding of the
mechani sms behind spontaneous mammary tumorigenesis. Epide-
miologic data have shown significant geographic variation in the
incidence of breast cancer, which suggests that environmental and
dietary factorsplay asignificant role, particularly carcinogenssuch
aspolycyclic aromatic hydrocarbons (PAH). Additionally, PAH have
been implicated in mammary tumorigenesis by epidemiological and
laboratory studies. DMBA (7,12-dimethylbenz|[ a]anthracene) isa
prototypical PAH that has been used to promote tumorsin labora-
tory animals. Thus, my research has focused on using a model of
sporadic breast cancer based on exposure to DMBA to study bio-
chemical mechanismsthat may be at the root of spontaneous, non-
familial, breast cancers.

Using oral doses of DMBA we were able to generate mam-
mary tumorsin 75% (15 of 20) of female miceused inthestudy. In
collaboration with the Sherr, Sonnenshein and Xiao labs at Boston
University School of Medicine, we demonstrated up-regul ation of
many important proteins and signaling pathways with established
rolesin breast cancer, such as the aryl hydrocarbon receptor, Pinl
protein, and NF-kB components. Most relevant to our work in the
Seldin lab, however, we demonstrated significant up-regulation of
b-catenin and CK2 proteins, cyclin D1 mRNA, and other compo-
nents of the Wnt pathway, a biochemical signaling pathway with a
well-established role in both embryonic development and certain
cancers, such ascolon cancer. Morerecently evidence hasemerged
linking Wnt signaling with breast cancer. | have written up these
findings, and they have been accepted for publication in thejournal
Toxicologic Pathol ogy.

Inorder to continueto try to establish therole of Wnt signaling
in carcinogen-induced mammary tumorigenesis, | have now begun
two new experiments designed to confirm the presence of Wnt sig-
naling in DMBA induced mammary tumors, and to investigate the
possibility that these carcinogen-transformed cellsdepend upon CK 2
and Wnt signaling to survive. Thefirst experiment involvesthe use
of transgenic micethat expressagreen fluorescent protein (GFP) in
cellsthat have active Wnt signaling. We have already established
that these mice properly express GFPin the appropriatetissue (those
known to have active Wnt signaling) and we will soon be dosing
these micewith DMBA, and eval uating the subsequent tumorsfor
GFPexpression. My second experiment involvesgrowing DMBA-
transformed mammary epithelial cells in culture. | will then at-
tempt to inhibit the growth of these transformed cells with specific
CK2 andWnt signaling inhibitors.

Establishing alink between environmental carcinogensand spe-
cific biochemical signaling pathways may allow usto begin to un-
derstand the mechanisms behind spontaneous breast cancers and
thiscould eventually lead to new therapies.

Environmental Sour cesof Polycyclic Aromatic Hydrocar bons
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Needs title for article and
Tim Daskevich
Grunebaum Fellow 2005
Harvard Medical School

Since its introduction ten years ago, Prostate Specific Antigen
doubling time (PSA-DT) hasbeen established asone of the most pow-
erful prognostic and predictiveindicatorsinthe prostate cancer litera
ture. PSA-DT isbased on asimple principle: that rate of growth of
Prostate SpecificAntigen (PSA), theblood marker that reflectsamount
of prostate tissuein the body, should be an estimate of the aggressive-
ness of the cancer. The “doubling time” is one such measure of the
rate of PSA growth, which specifically looks at how long it takes for
PSA to doublein number. Intheory, ashort PSA-DT (i.e. doubling of
PSA over ashort time period) should reflect more aggressive disesse.
Thishypothesi shasbeen proven timeand again in many prostate can-
cer disease states: short PSA-DT has been associated with quicker
timeto disease progression or higher rates of prostate cancer-specific
mortality when measured before initia treatment (i.e. at the time of
diagnosis), at the time of recurrence after treatment, and at androgen
independence (i.e. alater stage of advanced disease).

In February 2005, in conjunction with Dr. William Oh at the Lank
Center for Genitourinary Oncology at DanaFarber Cancer Institute, |
designed aretrospective study that assessesthe ability of PSA-DT to
predict success of taxane chemotherapy in patientswith advanced pros-
tate cancer. The study involves 221 prostate cancer patients treated
with taxane chemotherapy at the DanaFarber, and it specifically looks
at PSA-DT at both the time of androgen independence and directly
before chemotherapy. This study comes at a particularly important

juncture in the history of chemotherapeutic treatment for advanced
prostate cancer, as taxane chemotherapies were recently shown to be
thefirst chemotherapeutics to extend life in prostate cancer patients.
Although they have since become the standard of care, there are no
known indicators that can predict success of these treatments, which
have success rates of around 50%. If PSA-DT provesto be astrong
predictiveindicator of success of taxane chemotherapy, it will identify
patientswho arelikely to benefit from thesetrestmentsand target oth-
ersfor early entry intoclinical trids, whichwill offer them better chances
of success. It will also provide both patients and doctors with more
information when considering the risks and benefits of initiating this
type of chemotherapy, which is associated with considerable side ef-
fects. Currently, thisstudy isin the dataanalysis phase, and we hope
to havefinal resultsby November 2005.

In addition to this study, | have also used my time at the Dana
Farber to work on many other exciting projects. | am currently final-
izing revisionson amanuscript that exploresthe problemswith rough
estimation of PSA-DT inthe clinic and theimportance of mathemati-
cal method in such caculations. | dso amworking with Dr. Ohona
review article about hormonal therapiesin advanced prostate cancer,
which will be published in Current Opinionin Urology in May 2006.
| have also written acasereport that rai ses questions about the mecha-
nism of drug failurein prostate cancer patientstreated with Gonadot-
ropin-Releasing Hormone Agonist Depots; this report has been sub-
mitted for publication and is currently under review. Lastly, since
March, | have been working with acomputer programmer to program
PSA-DT calculations into Dana Farber’s CRIS prostate cancer data-
base, so that when adoctor seesaprostate cancer patientinclinic, the
relevant PSA doubling times are automatically calculated. Thiswill

(continued on back page)

Microscopy: An Art of Science
Grace F. Monis, M.D. / Ph.D. candidate
Grunebaum Fellow 2005
Boston University School of Medicine

| wasfirst drawn to the use
of microscopesfor research dur-
ing thefirst two yearsof medical
school. During histology and mi-
crobiology, | wasamazed by the
vast microscopic world around
and within us. Asascientist, |
was attracted to the “facts’ of
science, suchas- cdlsinthewals
of capillaries are smple squa-
mousin shapeor gastrointestinal
bacteriathat cause food poison-
ingaremorelikely tobeaGram
stain negative species. Asanartist, | waslured by the beauty. Images
of cellscan be appreciated as onewoul d appreciate architecture—well
designed, elegant, strong and efficient. Or as one would appreciate
abstract art — brilliant colors, well framed and intricately composed.

When the chance to use confocal microscopy to study cellular
interactions with a Multiple myeloma associated protein called AL-
amyloid occurred during graduate school, | jumped at the opportunity.
Cancer cellsmay produce and rel ease unwanted products, such aspro-
teins or metabolites that can spread to other organs of the body and
disrupt their physiology. Organs commonly affected by AL-amyloid
aretheheart, lungs, kidney, Gl and peripherd nervoussystem. Our lab
labelsamyloid protein with afluorescent moleculewhich allowsusto

follow itsinteractionwithlivecells. Our experiments have shown that
amyloid proteins are internalized and concentrated within cardiac fi-
broblastsin cell culture!. Internalized amyloid proteins are localized
with membrane bound vesicles that traffic within the cell. These ob-
servations open up the possibility that damage done to cellular func-
tion may occur within the cell and in the extracellular environment.
They aso open up the possibility that cellsmay play an activepartin
the alteration of amyloid protein leading to its degradation or further
toxicity. We are evaluating drugs to understand how they alter the
disease process.

The Grunebaum Fellowship has been instrumental in furthering
my use of themicroscopeto study AL-Amyloidosis. Thispast year of
research hasbeen aval uable experiencetoward becoming aphysician
scientist . Thank you for your support.

References

1. Trinkaus-Randall V, WalshM T, Steeves S, Monis G, ConnorsLH, Skinner
M: Cellular Response of Cardiac Fibroblaststo Amyloidogenic Light Chains.
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Figure 1. Confocal microscopeim-
age (100X). Amyloid protein (light
green pixels) isinternalized by car-
diac fibroblasts in culture. Nuclei

(blue), Cytoplasm (red)

Figure 2. Confocal microscopeimage (630X).
Amyloid protein (magenta) is found to localize
around the cell nucleus (blue). Actin cytoskel-
eton (green)
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Pretreatment of Splenic B lymphocytes
with bacterial products induces and
alternate signaling pathway
John R. Dye, M.D. / Ph.D. candidate
Grunebaum Fellow 2005
Boston University School of Medicine

B cells perform many important functionsintheimmune system.
Along with T lymphocytes they make up the lymphocytic compart-
ment of the immune system thisis also commonly referred to asthe
adaptiveimmune system. Cellsfrom thiscompartment are capable of
memory with regard to specific antigens and in the process of an on-
going immuneresponsetheir antigen specific receptorswill “evolve,”
by utilizing a process known as receptor editing. Functions of the B
cells specifically include: secretion of cytokines (small soluble mol-
ecules that are important for communication between cells), interac-
tions with T lymphocytes including antigen presentation (thisisim-
portant for triggering a specific immune response), and secretion of

antibodies. B cellsare B cells

also thought to inter- y 7
act with Bacteriaand W ¥k
bacterial products i ”‘_{ e

(such asLipopolysac-
charideor LPS) during
an ongoing immune
response, by utilizing
pattern recognition re-
ceptors on their cell
surface. Most of these
receptors belong to a
family known asthe toll-like receptor (TLRs) family. In addition B
cellsexpressaunique B cell receptor (BCR), which can bind its cog-
nate antigen and induce asignaling cascade to activate the cell.

B cell signaling through the BCR critically dependson activation
of the Nuclear Factor "B (NF'B) family of transcription factors.
Upon crosslinking of the B cell receptor amolecular cascadeisiniti-
ated involving numerous kinases, lipases, and adaptor proteins. This
cascade ultimately leads to the phosphorylation, ubiquitination and
degradation of the Inhibitor of NF'B (1"B) which releases NF'B
and allows for its transocation into the nucleus. A number of mol-
eculesinvolved inthe cascade have been linked into aconceptud frame-
work known as the signalosome. The signalosome molecules have
been shown to beindispensablefor signaling and include; Btk, BLNK,
PI-3K, PLC", and PKC". In addition B cells seem to depend on the
signalosomefor themajority of the M APkinasesignaling. Therefore
if onedisruptsany of these moleculesby knockout, mutation, or chemi-
cal inhibition; signaling through the BCR is aso disrupted such that
oneno longer observes NF-"B activation or MAP Kinase activation.
Whileinvestigating the role of the signalosomein Fasresistance, we
inadvertently discovered an aternate BCR signaling pathway. Pre-
treatment of B cellswith soluble CD40L allowed for signaling to by-
passthesignalosome. Thiswasdemonstrated inboth Xid mice(which
have amutation in Btk) and in Ly294002 treated B cells (Ly294002
specificaly inhibits PI-3K).

While the CD40L phenomenon was interesting, it may or may
not be physiologically relevant. It isthought that in an ongoing in-
flammatory responseto bacteria, viruses or even cancer; B cellsmay
well befirst responders. Thereforeitislogical to presumethat aB cell

)..-
FUNCTIONS In response to stimuli;
* Present antigens to helper T cells
* Produce antibodies

+ Antibodies are important for Antibody
Dependent Cell Cytotoxicity (ADCC)

may encounter bacterial productssuch as: Lipopolysaccharide (LPS)
and stimulatory unmethylated CpG DNA, prior encountering their

cognate antigen, however somefedl it isunlikely that B cellswould
encounter CD40L prior to activationthroughthe BCR. | hypothesized
that activation of B cellsviainnate stimuli might result in reprogram-
ming of the BCR signaling cascade, dueto similaritiesin downstream
eventsbetween Toll-Like Receptors (TLRs) and CD40. B cellswere
treated with LPS and CpG in vitro for 24 hours. Stimulation in this
manner created abypass such that whenthe cellsweretreated with the
PI-3K inhibitor Ly294002 or the PLC inhibitor U73122 they were
able to maintain the normal signaling pattern in which both the NF-
"B and MAP kinase pathways were intact. 1"B- degradation was ob-
served by western blot aswell asIKK-"/ phogphorylation, which occurs
immediately upstream of 1"B- degradation. In addition NF-"B was de-
termined to have been induced to trand ocate to the nucleusin the bacteria
E;ﬁ‘g?%ﬁ,i Classical and Alteate Pathways

Kinase pathway was
aso found to be re-
doredinthedternate
pathway as deter-

mined by westernblot s —t

for Erk-1/2 phospho- PNGe -
rylation. To further G
ducidatetheextent of o i
thebypasseverts Xid B R X

micewereussd. ltwas
determined that pretrestment with the bacteria products LPS and CpG
wereableto crestethebypasshereaswell.

Theimpact of thiswork on understanding how aB cell may respond
to bacterid infectionisenormous. 1naddition by understanding how anti-
genic B cdl responses can bedtered (enhanced) by pretrestment with in-
nate simuli we may one day be able to enhance B cell responsesto a
variety of antigensand thereby modulaetheability of theimmunesystem
to eradicatediseases, both exogenous (such asbacterid andvird infection)
and endogenous (such ascancer). Infact researchershavedready begun
to utilizethisto someeffect. Aswasobserved with Coley’stoxinet theturn
of thelast century, Bacterid productsmay beableto enhanceimmunologi-
ca responsesto cancer. Recently it hasbeen demondirated thet trestment
of patients with simulatory unmethylated CpG in addition to an tumor
specific antigen may have some efficacy (Curr Opin Mol Ther. 2001
Feb;3(1):15-24.). | hopeto help shed light on the mechanisms by which
these phenomena occur and perhaps by increasing our understanding of
themechanismwemay beabletofurther enhanceefficacy of immunologi-
cally based cancer therapy.

Daskevich

(continued from previous page)

provide animportant resource for prognostic and predictiveinfor-
mation for every patient seen in clinic. We have achieved great
successwith thisproject so far, and we expect toimplementitona
tria basisinthe coming months.

| amvery grateful to the Karin Grunebaum Research Founda-
tionfor giving methe opportunity towork at the DanaFarber over
the past year. | have quite enjoyed working with the world-class
researchers and clinicians a the Dana Farber, and | have come
away from this experience more excited than ever about pursuing
acareer ingenitourinary oncology surgery. | hopeand expect that
thework I’ ve donethisyear will in some way benefit patients af-
flicted with prostate cancer, and | look forward to being acaregiver
for these patientsin the coming years.
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