
•	 The red-labeled toxin phalloidin is barely visible when bound to the 
peptide pHLIP outside of cancer cells (left) but becomes prominent 
when the pH is lowered (right) and pHLIP transports the toxin through 
cell membranes. 

synthesi zed a new version of the original polypeptide, adding a 

single cysteine residue to one end-and pHLIP was born. The 

additional cysteine allows easy attachment of select cargo mol­

eculesvia a chemical bond that is stable outside the cellbut breaks 

apart inside the cell. When the cargo-carrying end of pHLIP 

moves through the cellular membrane, the internal environ­

ment of the cell cleaves the bond and releases the cargo. 

"We assessed the ability of pHLIP 

to translocate a cargo of dye molecules 

into cultured cancer cells:' Reshetnyak 

says. "We found that the dye accumu­

lated intracellularly and that the lower 

the pH, the greater the dye uptake." 

Reshetnyak and her colleagues 

could see that cancer cellswere an ideal 

testing ground for pHLIP, because the 

environment surrounding cancer cells 

is known to be acidic. Cancerous cellshave an accelerated meta­

bolic rate and rapidly pump protons into the extracellular space. 

Phalloidin, a toxin from the Amanitaphalloides mushroom, was 

chosen to study delivery of a cyclic peptide cargo to cancer cells. 

Phalloidin has long been used by researchers to study cell 

division and the functions of the cytoskeleton, because it inhibits 

these activities. But the toxin is too soluble in water to get across 

the cell membrane. With his expertise in cell biology and can­

cer, Andreev recognized the therapeutic potential of phalloidin 

in slowing the proliferation of cancer cells, but the cell mem-

INBRE Grants Give a Competitive Edge
 
Funding from NCRR's IDeA Network 

of Biomedical Research Excellence 

(INBRE) Program created the Rhode 

Island Network for Molecular Toxicol­

ogy. This support allowed the Univer­

sity of Rhode Island to purchase state­

of-the-art instrumentation and create 

core research facilities for biophysical 

and biomedical studies-all critical to 

YanaReshetnyak'swork with the cargo­

delivering peptide known as pHLIP. 

Reshetnyak credits INBREfunding with 

helping to advance her investigations 

of pHLIP and to compete successfully 

for a three-year research grant-award­

ed last year by the u.s.Department of 

Defense-to study pHLIP's potential 

applications to prostate cancer. 

Reshetnyak's success represents an 

important goal of the INBRE Program, 

which was designed to enhance research 
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opportunities and boost the number 

of competitive investigators in states, 

like Rhode Island, that typically receive 

a lower share of competitive funding 

from NIH. To broaden the geographic 

distribution of federal research funding, 

NIH has designated 23 states and Puer­

to Rico as being eligible for infrastruc­

ture-enhancing grants from NCRR's 

Institutional Development Award 

(IDeA) Program. (For more informa­

tion about the IDeA Program, visit 

www.ncrr.nih.gov/resinfra/rLidap.asp.) 

The Rhode Island network, one of 

more than 20 INBRE-supported net­

works nationwide, seeks to support and 

develop talented scientists-especially 

junior investigators like Reshetnyak­

and build a productive multisite pro­

gram for collaborative research in 

molecular toxicology, The Rhode Island 
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• The biomedical studies of Yana 
Reshetnyak (left) and oleg Andreev 
(right) are enhanced by INBRE funding, 
which provides access to mentoring and 
advanced instrumentation at the 
university of Rhode Island. 

network includes a state-of-the-art core 

research facility, established in 2002. 

The facility, the only one of its kind in 

the state, offers access to advanced 

instrumentation for proteomics 

research, cell culturing and imaging, 

and chemical analysis. 
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