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Mechanistic studies of regenerative medicine and

nano—-biology

BrE: 9 A 38 TFH 3:30
b EFAFAC201
& A David Leong, Ph.D. (Assistant Professor, National University of Singapore)

HREHE:

Mechanistic studies of regenerative medicine and nano—biology Regenerative medicine
holds many promises and raises hope for patientswho do not have much choices beyond
the current transplantation and rehabilitative options. One of the pillars of
regenerative medicine are the multipotent stem cells that provide the myriad of
possibilities of replacement tissues. We had earlier reported adipose tissue as a
good source of these stem cells and showed osteogenic commitment from the petri dish
to the animal. However, the transcriptional master switches that brings about the

wonders of these adult stem cells remain elusive. Here we report how we arrive at



and showed that ATFS5 primes adipose stemcells to ostegenic lineage commitment. This
opens up an exciting new area where by knowing and controlling the molecular switches,
regenerative medicine can better take the differentiation "bull" by its "horn" and
thereby control bone lineage commitment. A deviation from this, we are also
interested in nanomaterials—-biology. Nanomaterials have very useful chemical and
physical properties and its prevalence in everyday consumer products can be
surprising. However, its biological effects are still largely unknown with possible
deleterious effects only apparent after a long period with chronic exposure and
accumulation in body tissues. We focussed on metal oxide based nanomaterials like
Zn0 and Ti02 due to their high abundance and presense and studied their biological
effects in cells. We found deleterious cell effects like activation of DNA damage
genes and showed that cellular responses largely worked through p53, the key tumor
suppressor. Cells without p53 tends to be resistant to large dose nanomaterials
induced cell death and these nanomaterials induced stress may push these cells a
step closer to malignancy.

Dr. David Leong works at the interface between medicine, biology and engineering.
His area of expertise is far ranging in scope and depth. He has earlier worked on
regenerative medicine and cancer with publications in top journals like Biomaterials,
Stem Cells, Blood, Small and Breast Cancer Research. Now he continues to apply his
expertise in figuring out mechanisms of nanomaterials interactions with cells and
physiology/pathology. He obtained his PhD in Biology from National University of
Singapore (NUS) and had earlier obtained his Bachelor of Chemical Engineering from
the same institution. He did his postdoctoral training in Howard Hughes Medical
Institute, University of Pennsylvania and was the Lee Kuan Yew Postdoctoral Fellow
at Cancer Science Institute of Singapore. He just recently returned in end 2010 to
his alma mater as an Asst Professor at the Department of Chemical and Biomolecular
Engineering, NUS
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Origin within the cochlea of otoacoustic emissions evoked

by narrow-band stimuli

B 9 A 4 B TFH 3:00
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& A Siegel, Jonathan H., PhD (Associate Professor of Audiology, and Neurobiology

and Physiology, and Otolaryngology, University of Northwestern, USA)

HREHE:
Otoacoustic emissions evoked from living ears by low—level tones (stimulus frequency
otoacoustic emissions, or SFOAE) and narrow—band tone-pips (TEOAE) are commonly
believed to originate by coherent linear reflection from the peak of the traveling
wave near the place in the cochlea that resonates at the frequency of the

stimulus. However, evidence collected primarily from experiments in laboratory



animals appears more compatible with a distributed generator model, in which hair
cells at each place along the cochlear excitation pattern evoked by the stimulus
contribute to the ear canal emission in a manner determined by the local amplitude
and phase of the vibration. Instead of emphasizing contributions from the peak
region, as predicted by coherent linear reflection, the distributed generator model
predicts that the contribution from the peak (short wave) region is reduced by
destructive interference, while contributions from hair cells in more basal
locations are emphasized due to the long wavelength of the basilar membrane traveling
wave at locations basal to the peak. The strongest evidence in support of this
alternative scheme comes fromexperiments in which hair cells ina restricted region
of the cochlea are damaged by an intense tone, elevating compound neural thresholds
by 30-40 dB, when measured using tone burst stimuli. SFOAE and TEOAE evoked by
low-level tones and tone pips with frequencies centered in the “notch” in neural
thresholds are not consistently reduced to a degree commensurate with the change
in neural threshold. On the other hand, changes in distortion—product otoacoustic
emissions (DPOAE) evoked by simultaneously presenting two low—level stimulus tones,
often match the change in neural thresholds much more closely. Although the
mechanisms of otoacoustic emissions appear less well understood than commonly
believed, these experiments demonstrate that, with appropriately chosen stimuli,
DPOAE originate in a much more restricted region of the cochlea than SFOAE and TEOAE
evoked by low-level tones and tone—pips. Apart frombetter understanding mechanisms
of otoacoustic emissions, these findings are relevant to clinical assessment of
damaged regions of the cochlea.

Dr. Siegel received a B.S. in Physics from the University of Arkansas,
Fayetteville, Arkansas in 1973 and a Ph.D. in Physiology and Biophysics from
Washington University, St. Louis, Missouri in 1978. After a postdoctoral fellowship
at Washington University, Dr. Siegel joined the faculty of the Department of
Communication Sciences and Disorders at Northwestern University in Evanston,
I1linois, where he also holds appointments in the Departments of Neurobiology and
Physiology and Otolaryngology. His research is focused on the physiology of hair
cells and their synaptic connections, as well as how hair cells generate otoacoustic
emissions. He has alsoworked to develop improved instruments and methods to measure
otoacoustic emissions in both the research laboratory and hearing clinic.
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