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Anticancer Drug Begins Human Trials -

developed by Kinex Pharmaceuticals of Buffalo and

a UB faculty researcher has begun clinical testing with patients.

‘ S PART OF PHASE 1 TESTING
mandated by the Food and Drug
Administration (FDA), KX2-391 is
being administered to a group of patients
with advanced cancer who have not
responded to other therapies. In non-
human testing, the drug has been shown
to be active against all cancers, according
to Kinex Pharmaceuticals chief executive
officer Allen Barnett, PhD ’65.

KX2-391 may be the first small-
molecule drug discovered and develop-
ed in Buffalo that has progressed to the
human trial stage. The phase 1 trial is a
first step toward FDA approval of the
drug and is intended to test the safety
and dosage tolerability of the drug.

“We're very excited about the drug’s
potential,” Barnett says. “As we go further
in the drug’s development and do broader
testing, we get better and better data. If
the drug works half or a third as well as
it’s worked in preclinical trials, it will have
blockbuster potential.”

During non-human testing by Kinex
over the past two years, KX2-391 has
reduced tumors in several types of cancer.
Though the drug must complete two
additional phases of testing after phase 1,
Kinex has attracted significant interest
from venture capital firms, private inves-
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tors and several major pharmaceutical
companies, Barnett says.

Barnett is negotiating with several phar-
maceutical companies considering funding
Kinex’s development of the drug through
phase 1 and other clinical phases needed
to test the drug’s effectiveness with larger
patient populations. A deal, which would
include an upfront payment, milestones and
royalties, could be made by early this year.

An alternate source of funding would
be via venture capital investment, which
would provide necessary funds to progress
KX2-391 further in clinical trials before
partnering with a large pharmaceutical
company in a bigger deal. Those discus-
sions are in progress as well.

The drug was created from the work
of David Hangauer, PhD ’80, UB associate
professor of chemistry, who developed a
compound that targets Src (“sark”) kinase, a
protein that is linked to the survival of cancer
cells. Hangauer’s drug compounds, known
as protein kinase inhibitors, are designed to
shrink tumors and prevent metastases.

Kinases are considered one of the most
lucrative classes of drug targets in the
pharmaceutical industry, and Hangauer
is the first to develop a kinase drug that
targets a unique site on the kinase target.
KX2-391 is the first in this class of
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THE DRUG WAS CREATED FROM
THE WORK OF DAVID HANGAUER,
PaD, UB ASSOCIATE PROFESSOR
OF CHEMISTRY, WHO DEVELOPED
A COMPOUND THAT TARGETS

SrRC (“SARK”) KINASE, A PROTEIN
THAT IS LINKED TO THE SURVIVAL
OF CANCER CELLS. HANGAUER’S
DRUG COMPOUNDS, KNOWN AS
PROTEIN KINASE INHIBITORS, ARE
DESIGNED TO SHRINK TUMORS

AND PREVENT METASTASES.

drugs to progress to the clinical trial stage.

“We have the first success to come from
this approach,” explains Hangauer, who
also serves as Kinex senior vice president
of research and development. “Our drug
compound has been shown to be active
against all cancers.

“Cancer is a very tough disease to treat
with drugs,” he adds, “but we think this
will be better than any kinase inhibitor
currently available.”

Hangauer also sees great potential for
using related drug compounds, under
development at Kinex, to treat autoim-
mune diseases like lupus, ulcerative colitis
and rheumatoid arthritis.

Roswell Park Cancer Institute and
M.D. Anderson Cancer Center in
Houston are performing the phase 1
trials, which are expected to enroll a
total of 50 patients and last about a
year. Alex Adjei, PhD, MD, senior vice
president of clinical research at Roswell,
is principal investigator for the phase 1
study at Roswell. Adjei is a national
leader in translational research, drug
development and thoracic oncology.

The drug was synthesized by Albany
Molecular Research Institute, a contract
research organization, and the final dosage
form for human trials was prepared in
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UB’s New York State Center of Excellence
in Bioinformatics and Life Sciences, where
Kinex Pharmaceuticals is headquartered.
Kinex’s progress has been bolstered by
significant cost savings from their use of
Center of Excellence facilities and its fund-
ing programs, including funding from the
UB Center for Advanced Biomedical and
Bioengineering Technology.

Kinex originally licensed three patent
filings from UB that describe the drug’s
makeup, as well as a methodology for
the design and synthesis of this and
other kinase inhibitors. Kinex now has
four issued patents and six other filings
under review.

Marnie LaVagine, PhD, director of
business development at UB’s Center of
Excellence, says the drug’s progression
to human trials “is a critical milestone”
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in the development of a local life-
sciences economy.

“We’re banking on our ability to create
private-sector jobs in drug discovery and
development, rather than licensing univer-
sity-developed technologies to out-of-state
firms, which had been the more common
path for moving locally grown inventions
from the lab to the marketplace.”

Success for KX2-391 and Kinex would
be a huge win for Buffalo’s emerging
biotechnology industry, agrees Lyn Dyster,
PhD ’91, Kinex vice president for opera-
tions, who, like Barnett and Hangauer,
earned a doctoral degree at UB.

“Big pharma is thriving by licensing
innovations from small-drug discovery
and development companies like ours,”
Dyster says. “The success of Kinex and
other Buffalo companies like Smart Pill
will put Buffalo on the biotech map and
help other local companies grow.”

Collaboration between scientists at UB’s
Center of Excellence, Roswell and Hauptman
Woodward Medical Research Institute—as
well as the attraction of new companies
like Cleveland Biolabs to Buffalo—should
continue to fuel groundbreaking life-sciences
research in Buffalo, according to Barnett.

“You're starting to see the right kinds
of scientific and entrepreneurial activ-
ity and partnerships you need to build
a biotech industry in Buffalo,” Barnett
says. “If Kinex is successful, you’ll start
to see more local investment in local
companies and also more investors from
the outside starting to take a closer look
at Buffalo opportunities.” €I
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Molecular Signature for ALS Discovered =%

Peptide ‘fingerprint’ identified in both forms of the disease

A NANOTECHNOLOGY developed at UB has enabled
researchers to identify a molecular signature common
to both familial and sporadic cases of amyotrophic
lateral sclerosis (ALS), or Lou Gehrig’s disease.

T IS THE FIRST TIME that a

common molecular signature of ALS
has been found in patients with both
familial and sporadic cases, where no

other family members have the disease.

The finding, published in the July 2007
Proceedings of the National Academy of
Sciences (PNAS), reveals that a peptide
found in a gene in spinal cord fluid is
common to patients with the disease.

The work was done through a col-
laboration of UB chemists with scientists
studying ALS at California Pacific Medical
Center Research Institute, The Johns Hop-
kins University, University of California at
San Diego and University of Pittsburgh.

Troy Wood, PhD, associate professor of
chemistry in UB’s College of Arts and Sci-
ences and a coauthor on the PNAS paper,
began working with the ALS researchers
following a talk given in 2005 at UB’s New
York State Center of Excellence in Bioin-
formatics and Life Sciences by Vishwanath
R. Lingappa, PhD, a research institute
scientist from California Pacific.

At the suggestion of Bruce A. Holm,
PhD, senior vice provost and executive
director of the Center of Excellence, Wood
began working with Lingappa to identify
an unknown protein species he and his
team had found in nanogram quantities
(billionth of a gram) in spinal cord fluid
samples from ALS patients.

At such low quantities, Wood explains,
the standard analytical chemistry tech-
nologies are of no use.

“Only nanotechnology is capable of
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identifying a species in these amounts,”
he says. “Because of the minute amounts

of analyte that are present in some sam-
ples, nanospray technologies, in particu-
lar—which reveal what we call a peptide’s
mass ‘fingerprint’—have emerged as one
of the most important tools in the field
of proteomics.”

In the ALS research, the UB research-
ers used trypsin, an enzyme, to digest
or break down the unknown analyte
into small peptide pieces that constitute
the “fingerprint,” which, in turn, allows
researchers to identify the species through
mass spectrometry.

“The nanospray emitter allows you to
handle very low fluid volumes so you need
just a few microliters of sample,” explains
Wood. “Without this technology, you
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would need milliliters—from a hundred
to a thousand times more sample.”

Once the trypsin digestion process
is complete, the fluid is then injected by
syringe into the nanoelectrospray emitter.

The nanospray emitter that Wood
developed and patented, called the
“NiagaraFlow,” then ionizes the fluid,
turning it into a very fine mist. Those ions
can then be identified by mass spectrome-
try, an analytical chemistry technique that
identifies analytes by their mass.

When an electrical potential is applied,
the peptide is emitted as a fine mist of
extremely small droplets, each of which is
smaller than a micron, a millionth of a meter.

“Because the spray is emitted at such a
low rate, 10 nanoliters per minute, we had
around a hundred minutes during which the
mass spectrometer could collect data before
the sample was exhausted,” says Wood.

The UB researchers identified that this
unique, cross-linked species contains superox-
ide dismutase, a protein that had been previ-
ously linked to only the familial form of ALS.

“These results say that the mechanism
in ALS involving superoxide dismutase is
even more general,” says Wood. “But with-
out the nanospray technology, we couldn’t
have identified it

The peptide provides researchers with
an important piece of information as to
where to focus future research.

The work was supported by UB’s Center of
Excellence, the National Institutes of Health,
the California Pacific Medical Research
Institute, the Forbes Norris MDA/ALS
Research Center and the ALS Association.

Nanogenesys, a company formed by
Troy Wood and located in the UB Tech-
nology Incubator, funded the develop-
ment of a commercial version of the
nanospray emitters based on the initial
invention developed at UB. €I

Staph-Killing
Clay Studied

WHAT MAKES some
clays such powerful
antimicrobial agents
capable of killing MRSA
and other virulent bac-
teria? It’s a question that
UB geologists have been
studying for several years.

ITH FUNDING FROM the
National Institutes of Health’s
National Center for Complementary
and Alternative Medicine, the UB
scientists are studying the surface char-
acteristics of naturally occurring antimi-
crobial clays, including some clays from
France, to determine why they are such
effective killers of bacteria.

Researchers from Arizona State
University’s School of Earth and Space
Exploration, to whom the UB research-
ers are under subcontract on that grant,
have recently shown that French clays can
destroy methicillin-resistant staphylococ-
cus aureus, also called MRSA.

The UB researchers also have modified
and patented Bioclay, a different type of
clay that is highly successful in destroying
a range of bacterial agents and which will
soon be tested against MRSA.

Some of the UB researchers’ results on
the surface characteristics of the French
clays were presented at the annual meeting
of the Geological Society of America in
Denver in early November.

Rossman Giese, PhD, professor of geol-
ogy in UB’s College of Arts and Sciences,

and Tracy Bank, PhD, assistant professor
of geology at UB, are using several tech-
niques to study the French clays, including
atomic force microscopy. In particular,
they study the weak interactions that

are responsible for the stickiness of

clay particles.

“We look at the attraction or repulsion
between natural and modified clays and
bacteria,” says Giese.

The UB researchers found very little
interaction between the French clays and
one kind of bacterium.

For Bioclay, on the other hand, the
killing mechanism may be quite different.
Unlike antibiotics, which are essentially a
chemical weapon against bacteria, Giese
says he and his colleagues have reason to
believe that Bioclay kills through purely
physical means.

“The bacterium has to come into
physical contact with Bioclay in order for
something to happen,” Giese explains.
That contact turns deadly.

“The antimicrobial agents in the Bio-
clay disrupt the cell wall of the bacterium
causing the bacterium to leak to death,” he
adds. “The nice thing about that is that it
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is unlikely that the bacterium can evolve
to avoid it, so resistance to this antimicro-
bial clay is unlikely to become a problem.”

Bioclay has been very effective in lab
testing, says Giese.

“Our studies show that when we mix a
bit of our modified clay at very low levels
into sewage sludge that contains all kinds
of bacteria, the modified clay kills every-
thing,” says Giese. “Nothing in the sewage
sludge will grow in it

The formulation developed by Giese and
colleagues in the Department of Geology and
in the UB School of Medicine and Biomedi-
cal Sciences was recently licensed to a Buffalo
startup company, also called Bioclay Inc.

The first application for that product is
to treat HEPA filters in hospitals with the
clay, in order to trap and kill potentially
lethal bacteria.

In addition to Giese, other UB research-
ers who developed Bioclay are Pat Costan-
z0, formerly a faculty member in the UB
Department of Geology; Paul J. Kostyniak,
PhD, professor of pharmacology and
toxicology and director of the Toxicology
Research Center; and Joseph A. Syracuse,
research scientist with the same center. G
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Eat Less, Stay Fit Longer

Severely restricted diet linked to physical fitness into old age

N RECENT YEARS,

scientists have proved

that severely restrict-
ing calories leads to a
longer life.

Now, a new study con-
ducted by scientists at UB
has shown for the first
time that such a diet also
can maintain physical
fitness into advanced age,
slowing the seemingly
inevitable progression to
physical disability and

loss of independence.

THE STUDY—published in the October
2007 issue of Journals of Gerontology
Series A: Biological Sciences and Medical
Sciences—was supported with grants from
the National Institutes of Health.

Using a rat model of lifetime caloric
restriction, it showed that the diet reduces
the amount of visceral fat, which expresses
inflammatory factors that in humans cause
chronic disease and a decline in physical
performance and vitality across the lifespan.

Have we finally discovered the Foun-
tain of Youth?

No. But we may be getting a little closer.

“This is the first study to report that
caloric restriction reduced production in
visceral fat of the inflammatory cytokine
IL-6 and enhanced performance on
overall physical function assessments,”
says Tongjian You, PhD, assistant professor
of exercise and nutrition sciences in the
UB School of Public Health and Health
Professions and principal investigator.

“In addition, rats that ate a normal diet lost
a significant amount of lean muscle mass and
acquired more fat, while calorie-restricted rats
maintained lean muscle mass as they aged.”

The study was conducted with male
rats in three age groups—18, 24 and 29
months, comparable to ages 50-70 years in
humans—that had been fed either a nor-
mal or 40-percent calorie-restricted diet
from birth. The animals were put through
tests to determine grip strength, muscle
tone, stamina and swimming speed.

Data also were collected on whole
body mass, lean body mass, fat mass,
percent body fat, the ratio of fat-to-lean
body mass, amount of visceral fat and
the amount of pro-inflammatory cytok-
ines and C-reactive protein, a marker of
chronic inflammation.

Results showed that animals on the
restricted-calorie diet had significantly
higher physical performance scores
than animals fed a normal diet. They
also had less fat, a lower fat-to-lean
ratio, and lower adipose tissue secre-
tion of IL-6 and circulating levels of
C-reactive protein.

The stumbling block on this path to
remaining forever young is that humans
could not adhere to such a severe diet.

“Based on an average of 2,000 calories
per day for adult women and 2,500 for
men, cutting by 40 percent would mean
surviving on 1,200 and 1,500 calories per
day, respectively, explains You.

“It’s very difficult for people to main-
tain that type of diet for short periods of
time, and it would be nearly impossible
over a lifetime, while staying healthy.
Starting on a diet like that in the senior
years would be harmful.”

You says that a more moderate form
of caloric restriction, 8 percent, is
achievable in humans, based on recent
findings, and may have positive effects
on specific oxidative stress and inflam-
matory biomarkers.

“Preclinical testing of this 8-percent
regimen could be informative and benefi-
cial in translating to humans,” he notes.

Researchers on the study, in addition
to You, were William E. Sonntag, PhD,
and Xiaoyan Leng, MD, PhD, from Wake
Forest University School of Medicine; and
Christy S. Carter, PhD, from the Univer-
sity of Florida and the Malcom Randall
VA Medical Center in Gainesville. €

RESULTS SHOWED THAT ANIMALS ON THE RESTRICTED-CALORIE DIET HAD

SIGNIFICANTLY HIGHER PHYSICAL PERFORMANCE SCORES THAN ANIMALS FED

A NORMAL DIET. THEY ALSO HAD LESS FAT, A LOWER FAT-TO-LEAN RATIO, AND

LOWER ADIPOSE TISSUE SECRETION OF IL-6 AND CIRCULATING LEVELS OF

C-REACTIVE PROTEIN.

E ARE THE BOUNCERS, the bodyguards, the ‘shotgun’ riders, the overseers, the

maitre d’s, the stewards, the organizers, the managers and leaders for the patient. . . .

Nurses describe feelings associated with their jobs

w elcome to the nurse’s world, through

the words of those who live there.
This telling reflection on the profes-
sion appears in a paper published in the
July—September 2007 issue of Nursing
Forum titled appropriately “Giving Voice
to Registered Nurses’” Decisions to Work.”

Suzanne S. Dickerson, DNS, associate
professor in the UB School of Nursing, is
first author of the paper, which presents
results of an analysis of written responses
to an open-ended question contained in
a survey that assessed work satisfaction of
registered nurses. The study’s quantitative
results were published in 2006.

Analysis of the comments identified
four major themes: competing priorities,
balancing priorities, practice deterrents
and collegial support, which encourages
nurses to stay in practice.

“Listening to the nurses’ voices, it was
amazing that in spite of the volume of
deterrents to working, they continued to
care for their patients,” says Dickerson.
“One emphasis that was newly apparent
was that nurses repeatedly told about their
work patterns or trajectory that reflected
the need for flexibility to fit family needs.”

Comments categorized into the “Com-
peting Priorities” theme centered on dedica-
tion to nursing as a career and pride in the
work, as well as remarks stating the need to
place family needs above professional needs
at certain stages, particularly when there are
small children or aging parents to care for.

In the related theme of “Balancing
Priorities,” nurses commented on the need
to interrupt their job trajectory to care for
family, described returning to school in
their middle years and their wish for a bet-
ter work schedule, less shift work on holi-
days and weekends, increased opportunity
for promotion and for salary increases.
Some nurses described switching posi-
tions to lessen stress and lower the pace,
and taking part-time positions for more
personal time and to avoid work-place
politics. As one nurse commented: “I
have found as I age...my time off is more
important than most all other aspects.”

major theme under “Practice Deter-

rents” was pay inequity. Commented
one participant: “Money is a major issue
with many nurses. Although people say
money is not a motivator, almost every
nurse I know would be much more moti-
vated if we were paid well enough so that
we are not forced to work two jobs and if
our advanced degrees were compensated.”

Another common deterrent was
lack of respect, which is the reason one
respondent is leaving the profession: “We
have demanding, stressful roles. Yet our
employers see us as expendable, replaceable
and interchangeable with a variety of
lesser-trained support staff.”

Other comments echoed this concern:
“The voice of experience is not respected;
the older nurse is not valued,” noted
one respondent.

Often we are the only thing between them and a sentinel event. See us, hear us, feel us.”

w ork demands (“My heart is at the
bedside, the rest of my body couldn’t
do it”) and safety issues (“I left hospital
nursing after 20 years because I became
horrified and disgusted at the mistakes
being made”) also were mentioned fre-
quently as a deterrent.

The final theme covered comments on
why nurses stay in practice, and collegial
support loomed large. “My coworkers are
the reason I stay,” wrote one nurse. “I am
grateful for the people I work with,” wrote
another. “... I could never do my job
without them.”

“The fact that collegial support was the
most important factor to continue work-
ing demonstrates that ‘nurses-supporting-
nurses’ could be developed into a strong
network to promote a solidarity that could
be operationalized through nursing orga-
nizations,” observes Dickerson. €@

For further details on the study, which
was funded by the Agency for Healthcare
Research and Quality, visit the UB News-
Center web site at www.buffalo.edu/news
and search “nurses survey.”
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Knowledgeable about teens’ substance use

By

KATHLEEN

WEAVER

A NEW STUDY conducted by scientists at UB’s
Research Institute on Addictions (RIA) suggests that
most parents are aware of and accurately evaluate the
extent of their teenager’s cigarette smoking, marijuana
use, drinking and overall substance use.

HE SCIENTISTS also found that

parents were less likely to be aware

of their children’s use (especially

younger teens’ use) if they themselves

had personal problems or were using
alcohol more frequently. Also, in cases
where parents provided lower estimates
of substance use, they were nearly twice as
likely to underestimate frequency of mari-
juana use and quantity of alcohol use.

The study was funded by the National
Institute on Drug Abuse and published in
the July 2007 issue of the Journal of Child
and Adolescent Substance Abuse.

What is novel about its findings is
that, for the first time, it provides detailed
statistics about parental knowledge of
teen substance use for families in which
the teen’s substance use is causing the
parent stress, but the teen is not neces-
sarily in treatment. Previous studies have
been restricted to families with a teen in
substance abuse treatment or families with
no current substance use issues.

For a six-month reporting period, 82
percent of parents accurately evaluated the
presence of teen cigarette smoking; that
is, the parents’ reports corresponded with
the teens’ reports of their own smoking.
Eighty-six percent of parents accurately
evaluated the presence of teen alcohol use,
and 86 percent accurately reported the pres-
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ence of teen marijuana use. However, only
72 percent of the parents in the RIA study
accurately reported the presence of illicit
drug use (other than marijuana) by teens.
“This study begins to dispel the notion
that parents don’t know the extent to
which their teens are using cigarettes, alco-
hol and illicit drugs,” says lead researcher
Neil B. McGillicuddy, PhD. “It seems that,
despite a few exceptions, many parents do
know the extent of their teenager’s sub-
stance use. Parents can use this knowledge
to help themselves cope with teenage sub-
stance use and the resulting stress on the
family, as well as to begin conversations
with their teen about making changes.
“What we would hope people come
away with from this study,” he continues,
“is that parents can be more aware of their
teen’s substance use by reducing their own
alcohol use, giving more attention to what
their teen is doing 24/7, particularly if the
teen is younger, and taking steps to reduce
their own psychological distress. Participa-
tion in parenting programs, especially those
geared toward coping with an adolescent’s
substance use, can give the parent important
skills to deal with teen behavior and have
been found to reduce the parent’s distress.”
McGillicuddy’s colleagues on the
study were Robert G. Rychtarik, PhD,
RIA senior research scientist and research
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IT SEEMS THAT, DESPITE A FEW

EXCEPTIONS, MANY PARENTS DO
KNOW THE EXTENT OF THEIR TEEN-
AGER’S SUBSTANCE USE. PARENTS
CAN USE THIS KNOWLEDGE TO HELP
THEMSELVES COPE WITH TEENAGE
SUBSTANCE USE AND THE RESULTING
STRESS ON THE FAMILY, AS WELL AS TO
BEGIN CONVERSATIONS WITH THEIR
TEEN ABOUT MAKING CHANGES.

associate professor in the Department of
Psychiatry in the UB School of Medicine
and Biomedical Sciences; Elizabeth T.

Morsheimer, EdM, senior academic advi-
sor with UB’s Student Advising Services;
and Michelle R. Burke-Storer, MS, of the
Urban Institute in Washington, DC. &2

To learn more about this study, its method-
ology and results, visit the UB NewsCenter
website at www.buffalo.edu/news and
search “McGillicuddy.”





