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ExPERIMENTAL MEDICINE
Jerome Groopman, MD, Chief — The mission of the Division of Experimental Medicine is to
perform laboratory research that provides insights into developing clinical therapies for patients
with unmet needs. This year, members of the Division continue to succeed in advancing innovative
research projects and securing extramural funding. Our young scientists have identified challenging projects and published their work in notable journals.

Highlights
Dr. Hava Avraham has investigated how breast
cancer can spread to the brain. She found that
the cancer cells may be blocked in their spread
by a unique molecule called CHK kinase, originally discovered in her laboratory. Her work
opens a path to exploring agents that target
CHK kinase and that might inhibit metastasis to
the central nervous system, a frequent and fatal
complication of breast cancer.

the vagina, rectum or mouth. His work identified how the virus can change the physical configuration of the dendritic cell, specifically by enhancing podosome formation
which is integral to its migration and passage
of the virus to CD4+ T-cells. The transfer of
virus from the dendritic cell to the T-cell promotes progression to AIDS. Interrupting this
process might help preserve the integrity
of the immune system early in the course of the
disease.

Dr. Anil Prasad Bailuguttu is studying immature dendritic cells, the first immune cells
that contact HIV when transmitted sexually in

Top: Dendritic cells as seen using
confocal microscopy

Dr. Xuefeng Zhang discovered a novel
mechanism whereby the envelope glycoprotein of HIV can interact with specific
receptors on the surface of endothelial
cells to enhance the transit of the virus
throughout the body. This work suggests
the possibility of new approaches to
containing HIV and protecting the host
immune system.
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Xuefeng Zhang, MD, PhD (right)
with Jinlong Yu, PhD
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Podosome localization by confocal microscopy. Immature dendritic cells were untreated or incubated with HIV
envelope protein M-gp120, Slit2N then M gp120, or Slit2N alone before fixing and staining cells with a marker
for the podosome-specific protein, vinculin. Green = Vinculin; Blue = DAPI. Courtesy of Anil Bailluguttu, PhD.

Selected Publications

Honors and Awards

Preet A, Qamri Z, Nasser M, Prasad A, Shilo K, Zou X,
Groopman J, Ganju R . Cannabinoid receptors, CB1 and
CB2, as novel targets for inhibition of non-small cell lung
cancer growth and metastasis . Cancer Prev Res 2011;
4:65-75 .

Hava Avraham, PhD – Received the International
Endocannabinoid Research Society Award .

LeBleu V, Sund M, Sugimoto H, Birrane G, Kanasaki K,
Finan E, Miller CA, Gattone VH 2nd, McLaughlin H, Shield
CF 3rd, Kalluri R . Identification of the NC1 domain of α3
chain as critical forα3α4α5 type IV collagen network
assembly . J Biol Chem 2010; 285:41874-85 .
Seng S, Avraham HK, Birrane G, Jiang S, Avraham S .
Nuclear matrix protein (NRP/B) modulates the nuclear
factor (erythroid-derived 2)-related 2 (NRF2)-dependent
oxidative stress response . J Biol Chem 2010; 285:26190-8 .

Faculty
Hava Avraham, PhD
Shalom Avraham, MD, PhD
Anil Prasad Bailluguttu, PhD
Gabriel Birrane, PhD
Jerome Groopman, MD
John Ladias, MD
Huchun Li, PhD
Seyha Seng, PhD
Xuefeng Zhang, MD, PhD

Arshad F, Wang L, Sy C, Avraham S, Avraham HK . Bloodbrain barrier integrity and breast cancer metastasis to the
brain . Patholog Res Int 2010; 2011:920509 .
Shrivastava A, Kuzontkoski PM, Groopman JE, Prasad A .
Cannabidiol induces programmed cell death in breast cancer cells by coordinating the cross-talk between apoptosis
and autophagy . Mol Cancer Ther 2011; 10:1161-72 .
Kocher O, Birrane G, Yesilaltay A, Shechter S, Pal S, Daniels
K, Krieger M . Identification of the PDZ3 domain of the
adapter protein PDZK1 as a second physiologically functional binding site for the C terminus of the high density
lipoprotein receptor scavenger receptor class B type I .
J Biol Chem 2011; 286:25171-86 .
Jiang S, Fu Y, Avraham HK . Regulation of hematopoietic
stem cell trafficking and mobilization by the endocannabinoid system . Transfusion 2011; 51:65S-71S .

Model for the interactions of HIV-1 gp120, FN (fibronectin), α5β1
integrin, Robo4 and Slit2, and their effects on enhancing permeability of lymphatic endothelium. Courtesy of Xuefeng Zhang, PhD.
Illustration – Pickett Design.
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