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biodegradable, radionuclide seeds for brachytherapy
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a4 A: Wenge Liu, Ph.D. (Associate Research Professor, Duke University)

REHE

Intratumoral administration of radionuclides (radionuclide therapy) has the potential to deliver the
maximum amount of radioactivity to the tumor and can spare surrounding tissues from harmful
side effects. All the radionuclides, however, are unable to capitalize on this effect because they are
rapidly cleared from the tumor following injection due to their low molecular weight. Elastin-like
polypeptides (ELP) are a class of genetically engineered polymers that undergo an inverse
temperature phase transition; they are soluble at the temperatures below their characteristic
transition temperature (Tt), and form insoluble aggregates above their Tt. Using this ELP, we
developed a versatile, genetically engineered peptide polymer as a “smart” radionuclide carrier
that displays potent antitumor efficacy by rationally tailoring intratumoral retention time through
the modulation of its phase transition behavior. The therapeutic efficacy herein reported, which led
to 100% response rates in two human tumor xenograft models and greater than 67% of complete
tumor regression until the completion of the experiment (i.e., 60 days), is in stark contrast with the
efficacy observed on our seminal work with radiolabeled ELPs. This radiotherapy modality
showed very minimal systemic toxicity in mice. These data indicate the in situ self-assembly of
biodegradable and injectable radionuclide “seed” is a promising therapeutic alternative to
conventional brachytherapy.

FHAR K FF AIKRSE = High-field functional magnetic
resonance imaging and optical controls in non—human

primates: implications for human brain—machine interfaces
BfiE: 6 A 12 B F4 3:00
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4 A: Gang Chen, Ph.D. (Department of Radiology and Radiological Sciences, Vanderbilt
University Institute of Imaging Science, USA)

REHZ

Non-human primates have served as an important model for understanding functional brain
organization in humans. The ability to conduct functional magnetic resonance imaging (MRI)
studies in monkeys promises to bridge the gap between human functional imaging studies and a
large body of anatomical, electrophysiological, and functional optical imaging studies in
non-human primates.

We used a high magnetic field 4.7 Tesla vertical scanner to perform anatomical and functional
MRI in awake macaque monkeys. High-field scanners provide higher blood oxygen level
dependent signal (BOLD) and a greater signal-to-noise ratio (SNR). With a dedicated vertical
primate scanner, monkeys may perform better for long scans with a more natural upright position.
We found that improvements in behavioral training were essential for obtaining greater data
stability. After extensive training, the average translational movement decreased from over 500 um
to less than 80 um in monkeys. We can reliably detect of sub-millimeter laminar structure, neural
activation and permitted MR based mapping of sensory areas in awake non-human primates.

We also investigated pulsed infrared optical stimulation of cortex in monkeys and its potential for
optical controls. In a high field (9.4 Tesla) scanner we recorded images of primary somatosensory
cortex of squirrel monkeys during optical stimulation of a single digit location in area 1. Optical
stimulation was introduced via a fiberoptic and a newly developed long-term MR-compatible,
optical transparent window. We found that optical stimulation evokes significant changes in
cerebral blood volume weighted MR signals. Furthermore, we observed that the light stimulation
can not only directly drive the stimulated site, but also peripheral cortical activity. Stimulation of a
single digit location in area 1 resulted in focal, digit-specific activation in areas 3b, 2, and possibly
3a. Such activations were confined primarily to the middle layers in these nearby areas. Our data
demonstrate that pulse infrared laser excitation, used in conjunction with functional MRI, has the
potential to play a key role in the future development of human brain-machine interfaces.

F K FF AL = Ultrahigh frequency ultrasound

microbeam for biomedical applications

BfE: 6 A 22 B L4 10:30
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4 A K. Kirk Shung, Ph.D. (Department of Biomedical Engineering, University of Southern
California)

REHZ

Ultrahigh frequency (100 MHz — 1 GHz) focused ultrasonic beam or microbeam may find many
biomedical applications in addition to imaging. For the further advance of the technology,
sensitive UHF transducers must be developed. In this talk, conventional and new approaches for
the design and fabrications of UHF transducers will be discussed along with ultrasound
microbeam applications including single beam acoustic microparticle or cell trapping, and UHF
ultrasonic cell sorting.
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REABA

K. Kirk Shung obtained a B.S. in electrical engineering from Cheng-Kung University in Taiwan in
1968, a M.S. in electrical engineering from University of Missouri, Columbia, MO in 1970 and a
Ph.D. in electrical engineering from University of Washington, Seattle, WA, in 1975. He had
taught at Pennsylvania State University, University Park, PA for 23 years before moving to the
Department of Biomedical Engineering, University of Southern California, Los Angeles, CA, as a
professor in 2002. He has been the director of NIH Resource on Medical Ultrasonic Transducer
Technology since 1997.

Dr. Shung is a life fellow of IEEE, and a fellow of the Acoustical Society of America and
American Institute of Ultrasound in Medicine. He is a founding fellow of American Institute of
Medical and Biological Engineering. He received the IEEE Engineering in Medicine and Biology
Society Early Career Award in 1985 and was the coauthor of a paper that received the best paper
award for IEEE Transactions on Ultrasonics, Ferroelectrics and Frequency Control (UFFC) in
2000. He was elected an outstanding alumnus of Cheng-Kung University in Taiwan in 2001. He
was selected as the distinguished lecturer for the IEEE UFFC society for 2002-2003. He received
the Holmes Pioneer Award in Basic Science from American Institute of Ultrasound in Medicine in
2010. He was selected to receive the academic career achievement award from the IEEE
Engineering in Medicine and Biology Society in 2011.

Dr. Shung has published more than 400 papers and book chapters. He is the author of a textbook
"Principles of Medical Imaging” published by Academic Press in 1992 and a textbook “Diagnostic
Ultrasound: Imaging and Blood Flow Measurements” published by CRC press in 2005. He
co-edited a book "Ultrasonic Scattering by Biological Tissues" published by CRC Press in 1993.
He is an associate editor of IEEE Transactions on UFFC and a member of the editorial board of
Ultrasound in Medicine and Biology. Dr. Shung’s research interest is in ultrasonic transducers,
high frequency ultrasonic imaging, ultrasound microbeam, and ultrasonic scattering in tissues.

F K FF KIKRLE W Minimally Invasive Precision
Diagnostic and Therapeutic Techniques for Intelligent

Surgery

BHE: 7 A 48 TFF3: 00

Wb EFAFAE B32L

REA BRI (AYEFIAEZ)

REHZ

Rapid technical advances in medical imaging and surgical robotics, including its growing
application in therapy and interventional procedures, have attracted significant interest in the close
integration of research in the life sciences, medicine, and engineering. Medical imaging is moving
increasingly from a primarily diagnostic modality towards an intelligent therapeutic aid, driven by
the streamlining of diagnostic and therapeutic processes for human disease by means of
multi-modality imaging and robotic-assisted surgery. These processes can be used to direct
image-guided interventions allowing physicians not just to perform molecular profiling of disease
in microscopic level but also for planning and personalized treatment. Many surgical procedures

9
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are now performed with precise image guidance and 3D visualization tools to reduce error and
increase accuracy of treatment. One interesting field of imaging technology is to use 3D
autostereoscopic image, which displays spatial image without the need for special eyeglasses or
tracking devices. The development of relative image overlay techniques makes it appear that the
3D image is inside the patient's body, and enables a medical augmented reality environment for
minimally invasive surgery. The development and application of the minimally invasive precision
diagnostic and therapeutic techniques for intelligent surgery based on bio-medical imaging,
bio-robotics, precision and control engineering, as well as a fusional development of imaging
modalities and surgical devices, will be also introduced in this lecture.

AR A
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2012 %6 A 1H

Rt FARARE
REA BEGE
BfiE: 6 A 18 B T4 2:30
Wi AOXFADLTFERREILERELSNE
REAE
Automatic Analysis and Quantification of High-content Biological Images
&
The recent availability of large amount of high-content biological images using advanced
microscopic imaging has brought unprecedented opportunities for new scientific findings. Due to
the high-volume and high-dimension of such data, automated quantification is the essential step in
the process of discovery. Accordingly, current frontier in computational efforts goes one step
beyond visualization and moves into the automatic analysis and quantification of such biological
images. This talk will cover several related projects including a concurrent image regression
model that infers the regulatory relationship using multi-dimensional gene expression, and
quantification of neuronal cellular and sub-cellular structures (e.g. dendritic territory and synapse
distribution during genetic screen). In addition, a portable and extensible framework that enables
automatic annotation and classification of biological images based on pattern recognition will also
be introduced.

HAHRFARARE

FEA
FRAFIZ
Bioinformatics Research Centre, School of Computer Engineering,Nanyang Technological
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University, Singapore

BfiE: 6 A 21 B £ 9:30

o AOXFADLTFEREILEREANE

REAE

Computational Discovery of Epigenetic Regulation of Genetic Recombination and Transcription

Abstract

Epigenetics is a young and exciting field that studies the molecular mechanisms of cellular
phenotypes beyond DNA sequences. In this talk, 1 will present computational approaches and
discoveries that shed light on epigenetic mechanisms of two fundamental cellular processes:
genetic recombination and transcription.

The regulatory mechanism of recombination is a fundamental problem in genomics, with wide
applications in genome wide association studies, birth-defect diseases, molecular evolution, cancer
research, etc. In most species, recombination events cluster into short regions called
"recombination hotspots". Recently, a zinc finger protein, PRDM9, was discovered to be a
trans-acting regulator of recombination hotspots. We proposed an approach to predicting
additional candidate trans-regulators from transcription factors by assessing their preference of
binding to hotspots. Applying this approach on newly mapped mouse hotspots genome-wide, we
confirmed that PRDM9 is a major trans-regulator of hotspots. In addition, a list of top candidate
trans-regulators of mouse hotspots was reported. Using GO analysis we observed that the top
genes are significantly enriched with function of histone modification, highlighting the epigenetic
regulatory mechanisms of recombination hotspots. Moreover, we encoded genomic and
epigenomic features into a support vector machine (SVM) to predict hotspots. Trained on known
hotspots and coldspots in human and mouse genomes, the model is able to predict hotspots based
on the features with good performance across chromosomes and species. The model reports a
ranking of feature importance, in which histone modifications are at the top of the list. To our best
knowledge, this is the first result of cross-species study of recombination hotspots considering
both genetic and epigenetic features.

The reverse engineering of gene regulatory network (GRN) is an important problem in systems
biology. We investigate how epigenetic data can be incorporated into reconstruction of GRN. We
encoded the histone modification data as prior for Bayesian network inference of GRN. Applying
to the transcription data of yeast cell cycle, we demonstrated that integration of epigenetic data can
improve the accuracy of GRN inference significantly. Furthermore, fusion of gene expression and
epigenetic data is promising to uncover interactions between genetic and epigenetic regulations of
gene expression.

Biography

Dr. Jie Zheng received his Ph.D. in 2006 from the University of California, Riverside and his B.
Eng (first class honors) in 2000 from Zhejiang University in China, both in Computer Science.
Before joining Nanyang Technological University as a tenure-track assistant professor in 2011, he
was a research scientist at the National Center for Biotechnology Information (NCBI), National
Institutes of Health (NIH), USA. His research goal is to develop novel Bioinformatics algorithms
and computational models to help answer Biomedical questions (such as the mechanisms of
cancer) and improve public health. While trained as a Computer Scientist, Dr. Zheng keeps active
and long-standing collaborations with Life Scientists. His current research directions include
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computational epigenetics, cancer systems biology and algorithm design for next-generation
sequencing.

BRI FAME S TRABENLFRRE

201246 A1 21 B (AW ) BEARKXFAMESF T4 4 Zhen Xu HE R MF RIS
A B: 6 A 218 EF9.&
oo B TRERNEFEEVDIHEERHELFRE HRINE
R4FLH : Image-guided, Non-invasive Surgery using Histotripsy

M:  Zhen Xu 1§41 7:

Zhen Xu is an assistant professor inthe Department of Biomedical Engineering at theUniversity of
Michigan, Ann Arbor, MI. She received the B.S.E. (highest honors) degree in biomedical
engineering from Southeast University, Nanjing, China, in 2001, and her M.S. and Ph.D.degrees
from the University of Michigan in 2003and 2005, respectively, both in biomedical engineering.
Her research is focusing on ultrasoundtherapy, particularly the applications of histotripsyfor
noninvasive surgeries. She received thelEEE Ultrasonics, Ferroelectrics, and Frequency Control
Society Outstanding Paper Award in 2006; American Heart Association (AHA) Outstanding
research in Pediatric Cardiology in 2010; and National Institute of Health (NIH) New Investigator
Award at the First National Institute of Biomedical Imaging and Bioengineering (NIBIB) Edward
C. Nagy New Investigator Symposium in2011. She has published over thirty papers in SCI-listed
journals. She is a principle investigator of NIH RO1 grant and co-investigator of grants from NIH,
AHA, and Department of Defense.
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