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In the past year, promoting multidisciplinary research and teaching in the areas of
Biomedical Electronics and Bioinformatics continued to be our main mission. Four new
faculty members joined our institute in the last semester, including Professor Pan-Chyr
Yang, Professor Shoei-Shen Wang, Associate Prof. Chia-Hsien Cheng and Associate Prof.
Chiun-Sheng Huang all from the college of medicine. The related research interests of
Dean Yang include molecular biology and supersonics who is also an academician of the
Academia Sinica. Prof. Wang is a leading expert in surgical cardiology, part of his research
interest is in the design of left ventricle assisted device. Dr. Chen is the director of division
of radiation oncology, NTU Hospital and his excellent expertise is in radiological biology.
Dr. Huang is very famous in the area of breast tumor and he has done very good research
in the related medical images. With the addition of these new faculty members, we are
sure that the multidisciplinary research and teaching efforts can be better integrated and
consolidated.

To educate multidisciplinary talents for the advanced medical device industry in
Taiwan, YongLin Biomedical Engineering Center, School of Professional and Continuing
Studies and our institute have been executing Talents Cultivation Program for Advanced
Medical Devices. This program emphasizes on cross-disciplinary collaboration, clinical
needs finding, innovative product developments, and entrepreneurship, hoping that it can
assist in building the competitive edge of Taiwan’ s medical device industry, and promote
the synergy of collaboration between academia and industry. We also held the third annual
NTU Biomedical Electronics and Bioinformatics Camp. The target recipients of this event
are undergraduate and graduate students regardless of their academic backgrounds. As it
turned out, the number of attendees far exceeded our expectation and this encourages us
to continue to fully support this annual event in the future.

As part of the continuing efforts towards research and teaching excellence, we
have also been executing a cross-disciplinary curriculum improvement project. Under
this project, the six core courses in biomedical electronics and bioinformatics at both
undergraduate and graduate levels will be re-examined and refined. On the other hand, by
seeking research funding from both government and industry, we continued to promote
integrated research projects that aim to address important biomedical problems.

In order to keep promoting our teaching quality, we applied for the accreditation
of engineering and technology education programs from The Institute of Engineering
Education Taiwan (IEET). In the last March, we received a quasi-pass approval, because
there was neither Master nor Ph.D. degrees had ever been granted to our students. We
have very good reputation and performance in the review categories of faculty, teaching,
research, funding and equipments. We and our partners from Korea and Japan together
held an International Forum on Medical Imaging in Asia, IFMIA 2009 at Taipei in last
January. Through this effort, it helped to promote the international reputation of our
distinguished researches in medical imaging.

As always, we are very thankful for all the supports that we have received, especially
the great leadership from the ex-director Prof. Li. It has been three years since our institute
was founded, and we had opportunities to recruit new staff members and expanded our
office space. With these, we hope that all the faculty members can do joint projects and
have more cooperation in the teaching and research activities. Together we are heading to
be a leading biomedical institute in Asia. These have never been such an opportunity and
challenge lie ahead of us. Let us march ahead hand in hand together to fulfill this great
mission and responsibilities.

Feipei Lali

August, 2009.
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The Graduate Institute of Biomedical Electronics
and Bioinformatics (BEBI) at NationalTaiwan
University was formally founded on August 1, 2006.
In a way, it is a very uniqueinstitute among those
in College of Electrical Engineering and Computer
Science, NationalTaiwan University, in that the
fields of expertise are diversified but our efforts
remainextremely focused. The main mission of the
institute is to promote multidisciplinaryresearch and
education in respond to the rapid advancement of
biotechnology. In thisregard, the following areas

have been identified as our focus areas which we have beenputting our major efforts in:
biomedical electronics, molecular/cellular/tissue imaging,biomedical signal processing,
biophotonics, sensors, microarrays, computer aideddiagnosis, bioinformatics, systems
biology and medical informatics. To excel in theseareas and to bring up research synergy,
integrative efforts from different disciplines arenecessary.

The BEBI institute started the doctoral program in August, 2006 and now we admit
17 new Ph.D. students every year. Our master program started in August, 2007 with 44
new students entering the institute annually. There are 31 faculty members, among those
8 are with primary appointments. As our main mission mandates, our faculty members
come from different trainings, including electrical engineering, computer science,
biology, pharmacy, biomedical engineering, medicine and life sciences. Our curriculum is
also designed to provide students with sufficient cross-disciplinary training to meet the
challenges in biotechnology. Currently resources are used to promote integrated research
projects aiming at important biomedical problems, collaboration with local industry
in biomedical electronics and bioinformatics, as well as multidisciplinary training and
education. As a result, research teams have been formed and several integrated program
projects are underway. New courses have also been developed and a core lab is also being
established to provide students with hands-on training. We look forward to continuing
growth and contributions to this exciting field of biotechnology.
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New Faculty

— ~BHMEIE Pan-Chyr Yang, Professor

Current position and relevant experience .

- M.D., College of Medicine, National Taiwan University, 1979

- Ph.D., Graduate Institute of Clinical Medicine, —
Taiwan University, 1990

.

- Professor, Department of Internal Medicine,
Medicine, National Taiwan University, 1993 - F
- Research Fellow, Institute of Biomedical Scien
Academia Sinica, 1993 - Present |

Honor & Award
- Distinguished Teacher Award, National Taiwa
- Academic Award, Ministry of Education, RO‘

- Academician, Academia Sinica, 2006 :
- Distinguished Professor, National Taiwan U sity, 2006
- National Chair Professor, Ministry of Education, Taiwan RO

- Academician ,The Academy of Sciences for the Developing
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U niversity

— ~ FIKFEHIZ Shoei-Shen Wang, Professor

INBIIENEXRAEEZ2NIRNRBEREINFIE RSB
ERNEHDBR BEERREMEERT  LWEHR) TREVER
IBAVERE - thESABERVERER DB ESEA -

TKRBIRE1977FRUEABEREERELTEMT > 1987F
UXBINESENZEEBMATHUERB LR - 1997FR85AN
Bz - 2002FF2004FREENERVBOENISZSESR -
2005FREBMENBEEEE —E)EFR - PXRURLRSEE-—NLERSEARNENEEE/HL
RINENRSENSEZE - TXNRHRIEEZEEEL EREE300R WRIIETERFIFHT -

Dr. Shoei-Shen Wang is Professor of Cardiovascular Surgery. His main research interests
concern immunosuppressive treatment in heart transplantation, and assist circulation including
extracorporeal membrane oxygenation support (ECMO) and ventricular assist devices (VAD) for
intractable heart failure. He is director of heart transplantation and heart-lung transplantation at
the National Taiwan University Hospital.

Dr. Wang received his M.D. degree in 1977 and presented his Ph.D. thesis in rat heart
transplantation in 1987. In 1997 he was appointed Professor of Surgery at the National
Taiwan University. From 2002 to 2004 he was elected President of Association of Thoracic and
Cardiovascular Surgery, Taiwan. He founded Taiwan Society for Vascular Surgery in 2005. He
published the first Chinese textbook of heart transplantation and other Chinese textbooks on
cardiovascular surgery. He is a frequently invited lecturer and has published more than 300
original articles and reviews in cardiovascular field.

Annual Report/ No.3 Aug.2009 | BEBI




FTEZEN S THE

New Faculty

Chiun-Sheng Huang is an attending surgeon
and director of breast center at the National Taiwan
University Hospital and associate professor at the
National Taiwan University College of Medicine,
Taipei, Taiwan.

Dr Huang obtained his MD and PhD from the National Taiwan University College
of Medicine in Taipei, Taiwan, and obtained a Master of Public Health degree from
the Harvard School of Public Health. After completing his residency in general surgery
at the National Taiwan University Hospital, he went on to become a Research Fellow
in Pediatric Hematology/Oncology at the University of California Medical Center, San
Diego, US.

Dr Huang has dedicated his career to the prevention and treatment of breast
cancer. Dr Huang’ s expertise in breast surgery and ultrasound has allowed him to
actively participate in professional societies, including teaching ultrasound courses. His
areas of research include: the use of ultrasound in breast cancer screening; estrogen
and genetic polymorphism as susceptibility and prognostic factor for breast cancer;
and new regimens and biomarkers of neoadjuvant therapy. He is currently the chief
investigator of two clinical trials in Taiwan: a nationwide randomized trial of breast
cancer screening using ultrasound and mammography for women aged 40-49; and a
multi-center trial of tailored neoadjuvant chemotherapy for breast cancer.
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National
Taiwan

U niversity

U0 - B{EZEIZUE Chia-Hsien Cheng, Associate Professor
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Research Fields

— ~ BE S48 Biomedical Electronics Group
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Faculty members in this group have diverse research interests including “medical
imaging” , “medical instrumentation and biomedical signal processing” , “biochips
and biomedical sensors” , and “biomedical optics” . In the area of “medical
imaging” , research efforts are focused on magnetic resonance imaging (MRI) and
ultrasound imaging techniques. The goals are to improve the quality, acquisition speed
and functionality of imaging, as well as to apply these techniques for diagnosis and
treatment of disease. In the area of “medical instrumentation and biomedical signal
processing” , digital signal processing techniques are used to extract information that
is useful for diagnosis or monitoring of physiological status. Research efforts in the
area of “biochips and biomedical sensors” are focused on improving the manufacture
and detection of DNA and protein microarrays, arranging biomolecules and culture
tissue using micro-patterning techniques, development of new data analysis methods for
DNA microarrays, and development of miniature biosensors based on surface plasmon
resonance (SPR) and nanowire biomolecular sensing devices based on standard
CMOS fabrication. The emphasis of research in “biomedical optics” is to use optical
microscopy and spectroscopy techniques to detect, image, analyze, and manipulate
biological molecules, cells, and tissues. The ultimate goal is to provide information
relevant to diagnosis and useful tools for the general biomedical research community.
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— ~ 4B2EH#H Bioinformatics Group
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We dedicate our resources on the cutting-edge topics such as "biomedical data analysis and
mining", "computational system biology", "computational pharmacology and chemistry". In the area
of biomedical data analysis and mining, our major research includes: biochip (Micro-array) data
analysis, DNA and protein sequence analysis, gene and protein structure and function analysis,
as well as biomedical data mining. In the area of computational system biology, we focused on
advanced mathematical system models or simulations we developed to describe behaviors found
in biomedicine and life science. In the area of computational pharmacology and chemistry, we are
designing new computational models and efficient algorithms in quantum chemistry and molecular
dynamics simulation for drugs and vaccine development. In medical informatics, we cover such
as a wide range of topics in building the infrastructure for medical informatics, networking,
multimedia, database, parallel processing, distributed computing, real-time computing, and
algorithms as well as decision making and policy in current national health insurance database.
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Academic Activities
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The Interdisciplinary Training Program for Talented College Students in Science :
cross-disciplinary courses between Life Science, Electrical Engineering and
Computer Science

2 EHEE(] Participants:

B SEABREMEFELT College of Electrical Engineering and Computer Science, NTU
BRI EEABRERRIZT College of Life Science, NTU
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EtZIRE Project Description:
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The sub-project is collaboration between College of Life Science and College of Electrical
Engineering and Computer Science of National Taiwan University. Through integration,
consolidation and participation from faculty members of two colleges, we will provide a series of
interdisciplinary courses to the engineering students (especially with electrical engineering and
computer science backgrounds), so that they will be ready to enter the biomedical engineering
field.

Last semester, we offered six courses, which were: Introduction to biological science,
Physiology, Introduction to biomedical engineering, Introduction to biomedical engineering, Topics
in medical engineering, Topics in biomedical informatics and biomedical engineering lab. To
achieve our goal, we tried our best to develop partial teaching materials and provide resources (both
hardware and software) to faculties and students. This year, we are planning to go to the next
step: an integration of interdisciplinary—improving courses and focusing on the needs of students
to complete the training program.

Through the sub-project, we will be able to offer students a wide range of courses with
fundamental knowledge in various fields. These courses will be a bridge to connect two different
fields and can meet the goal of this project.
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Academic Activities
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Talents Cultivation Program for Advanced Medical Device

2 EHEE(] Participants:

RSB AXBEBETEHEEFZNITAT Graduate Institute of Biomedical Electronics and
Bioinformatics, NTU

XE4EB& T#200I) Yonglin Biomedical Engineering Center

BT SEKBEIZHEESD School of Professional and Continuing Studies, NTU

Et2IfS/T Project Description:
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To train multidisciplinary talents for promoting the medical device industry in
Taiwan, YongLin Biomedical Engineering Center, School of Professional and Continuing
Studies and our institute have been executing the Advanced Medical Device Training
Program. This program emphasizes on cross-disciplinary collaboration, clinical needs
finding, innovative product developments, and entrepreneurship, hoping that by
discovering and training new talents, it can assist in building the competitive edge of
Taiwan’ s medical device industry, and promote the synergy of collaboration between
academia and industry.
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The program consists core courses, hand-on facilities, company visit and group contest.
The core courses also include aspects of clinical needs finding, innovation, entrepreneurship,
regulatory affairs, patents and intelligent properties, engineering technologies, and creative
developments. We invited outstanding experts from these various fields to ensure the success of
this program. Moreover, there is also an accompanying mentor program, so that students can seek
advice from mentors during the training process.

EtE2Z248 Project Structure:

XEnE B TREARIL TESHEM

YongLin Biomedical Bgraduda_te llgft'ttUte (.)f
Engineering Center e I IC
and Biolnformatics

O im0

School of Professional
and Continuing Studies

~
P NClREE

Mentors
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Academic Activities

= -~ 18YIENEHERB8E BEBI introduction to prospective students
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U0 « BAZRRE5EF) Year-end Gathering

Kickball Game
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B2 | BiEE) Academic Activities

T+~ IEETE#1E6EF IEET Accreditation

—_ R

7\ ~ B8 Lectures

Locomoation guidance by extracellular
malrix is adaptive and can be rostored

by a transient change in Ca?* level

bhirE ChisHuwg Lin **

e s Bl s
LI e e TR T

Makiinnal T s Mo Urivein By

1. 97.09.22 - MFE AR - BBEABRMENRBZEMAIHA
Topic: Locomotion guidance by extracellular matrix is adaptive and can be restored
by Ca2+ transient
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3. 97.10.20 » 3R K% %  BEABFLEMPER Topic: Old Enzyme's New Look

Mottt 1 18 ol vn 0wt iwscromg © B
N !-'Id_l.‘.hli kg L i grnily
Tk T A

4. 97.10.27 » RRE 2% » NIIKBEBR TR
Topic: [EREIE T2 AR EESRRER B EBE R A K AVIAIE/Neural Engineering Approaches for
Repetitive Transcranial Magnetic Stimulation (rTMS) Treatment on Parkinson's Disease Rats
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Possible Clinical Application

5. 97.10.31, Professor Matt O'Donnell, Dean of College of Engineering,
University of Washington
Topic: Cardiac Activation Mapping using Ultrasound Current Source Density Imaging

6. 97.11.03 » FHEFIE ARE » PRIARFENYEERISARET
Topic: Bioinformatics and Genome-Based Biomedical Research
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7.97.11.10 » 708 Fii » RIASFRE TR BT
Topic: Statistical analysis of voluminous genomics data and systems Biology

8. 97.11.17 » RRE % » MMEERBLER Topic ARV RS CHIER

'l._-- -i_ﬂ-

9. 97.11.24 - HBER FT » BERTKESHFEHI
Topic: Monitoring of Nanoparticles In Vivo and the Biomedical Applications
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10. 97.12.01 > 5REMR VE > SEXBRIFEEMN Topic BRELZEHERENR

11. 97.12.08 » HHER B&6T - A ABEFTFEEER Topic: E:EZ KB Translational Nanomedicine

12. 97.12.15 » Professor Xiaochuan Pan » University of Chicago Medical Center
Topic: A Brief Overview of Modern CT Technology and Applications

Annual Report/ No.3 Aug.2009

24




The Making of the Fittest in the Lab

VChaeg (R PhD. Cartat
al NTUBER
P Dt 20808

13. 97.12.29 » R BN » SBKBESRER
Topic: The Making of the Fittest in the Lab

-

14. 98.02.16 » ZHBIE BT » DRIAFREEARSZHN
Topic : Studies on membrane activities of living cells using high-resolution optical microscopy

15. 98.02.23 » Dr. Yi-Wen Liu » Center for Hearing Research, Boys Town National Research Hospital
Topic : Signal processing mechanisms in the inner ear - mysteries of high sensitivity and fine
tuning
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E2 | BinEE) Academic Activities

16. 98.03.02 {5 BlIftR » RBRBEMEFRRREYIIRTFT
Topic : Intelligent Evolutionary Algorithm and Its Applications in Bioinformatics

« Molecular Imagmg & Therapy — Bias
wctee turgetng

& X-Ray Wavelront Mampulation - x
and phass s g

= Dptical Biopay - Raman speciiowceg
b brarsplant regection

17. 98.03.09 » 5& 78 1 - Drexel University
Topic : What do EUV Lithography and Metastatic Colorectal Cancer have in common?
- A journey from sophomore electromagnetics to positron emission tomography

18. 98.03.16 » BEIR % - BERBITIRERHRER
Topic : From High Efficient Protein Micro Chip Toward Ultra High Sensitive Single
Protein Molecule Array
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19. 98.03.23 ' B3I % » BEABEYE A BSEL YA
Topic : Computational Structure-Based Protein Design of Plant Defensin

20. 98.04.13 » TIKE % » EABEHMREIIEN R
Topic : Heart Transplantation Bridged with Mechanical Circulatory Support

21. 98.04.20 » T5F ZZ » ER KRB IVEER Topic : IGEBENHIMTT- HEBRIZSIBERE
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22. 98.04.27 » RFZ #H1TE » eCareme Technologies, Inc.
Topic : —([BEESENEIEESBEEDZ

24. 98.05.11 » ANfEE BBHT » S REEBITIEREEEEE]

Topic : Diversities in Radiation Oncology Research
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25. 98.06.01  HEE EF K » 104EFRIRDERAT
Topic : Rif-BZDE <8

26. 98.06.08 » ZiEE #UZ » University of Chicago
Topic : Instrumentation and System Design for Positron Emission Tomography
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Academic Activities

T N+ TCEREFLESEMEFRHE
2008 Commencement of College of electrical Engineering and
Computer Science NTU

BEBI | Annual Report/ No.3 Aug.2009
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J\~ 2009/06/29~07 /01 £EEESTEFH =
Biomedical Electronics and Bioinformatics Camp

REBIMFELREEZESHBECTRHEER » EEREI20092XEBEFTEHAZE P IR
6/29(—)~7/1 (E)1E§§7<T§}£EE‘E$GEE & EEEERERSNRENFRIRE TS » MUEERRIKE
FEFARINM - BEEMRSERINMSHIGERRNZE e ERE - SBTEFENRIRERESEH 28
EHILERSEFIE RS - WEEEEE - (FREABRERECER » TRERIEEEMRIEEER
EFEFNBIMERERAT -

A UEHIEET £8TE £BEG ERER - WAlIsE - £BNE  B2EEH  £WEH - /i
ENEE > LLHBREEE

LS » AETM+ DR FREEABERARTIBEEIRRESHR I AR SEEE R ERHBRES
BWEE - TERBRENRFERIERSE - HEEMBEHEEREENRARERE -

AIGEEH 116 NHRBZ 2 » KEFEEKE62% - TETREFZEMERWEEEEHE - BREH
NBARE « 2270 - HWEHRENREESIEI7% - BREMSIEZET (6 FASIBIPHEBEBREMEE)
EXVERE -

2009 Biomedical Electronics and Bioinformatics Summer Camp, known as BEBI summer camp,
was held on 6/29-7/1 at Barry building in NTU. The main theme of this event was introducing the
advanced technologies to promote the fundamental life science researches and applied medical
treatments. Based on the course designs and lab tours in the camp, the interdisciplinary knowledge
were covered and introduced to the participants. Utilizing these introductory curriculums, the
interests for developing biotechnology and bioinformatics can be stimulated and identified.

Our curriculum consisted of the following courses: neuron-potential, biomedical engineering,
biomedical image, gene-chip, biomedical micro sensor, biomedical optics, medical informatics,
bioinformatics, systematic biology, and laboratory tours.
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Academic Activities

In addition, we were honored to invite Dr. Ding-Shinn Chen, an academician of
Academia Sinica, to give a special talk entitled "the impact of technology development
toward medical science". Dr. Chen also encouraged students to devote themselves to
interdisciplinary collaboration.

We had a total of 116 participants with diverse backgrounds (engineering and life
science), and half were undergraduate. A 97% satisfaction rate was achieved.
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S BRAZAT
International Exchanges

—  2009EIfR B IRHE
International Forum on Medical Imaging in Asia(IFMIA) 2009

BART - BEAREBHEEN < 2009EFES2HIEMIE(OII8F1B19-21HET » [R=E
B2EN  TESEMBZREREESHE - H » KEFNBEERSNSAENEREERGHE
&, @¥EDr. Maryellen L. GigerkDr. Chin-Tu Chen - Wi/ &R Keynote speech? »
MMiEfTTutorial » ARENEE » HRETEE —EHENEE - AXNEHHLH208IBINNEE
HEEE  [R—MmSCRERN - FREIBERRNET @ RETRR156RMN » iKHESEHNIIET
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National
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International Forum on Medical Imaging in Asia (IFMIA) was held on January 19-21, 2009
at National Taiwan University. The invited speakers included Dr. Maryellen Lissak Giger and Dr.
Chin-Tu Chen from University of Chicago. We had 208 attendees from various countries and 156
presentations (including oral presentations and posters) covering medical imaging, CAD techniques,
and medical informatics etc..

— ~SNEZ55 International Visits

1. 2009.01.19~21 : Professor Maryellen Lissak Giger » University of Chicago
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S BRAZAT
International Exchanges

2. 2009.01.19~21 » Professor Chin-Tu Chen -

3 2009.03.03 - H#fEET » GE Global Research Center

4. Prof. John Harris

BEBI | Annual Report/ No.3 Aug.2009
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5. 2009.03.17 » FIBIHEZER LT
6. 2009.04.20 - Prof. Mari Ostendorf - University of Washington

B ™ty e e PP S e Al L
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Laboratories and Faculty

EEE S HHERS= Laboratory of Biomedical Electronic Group

ﬂ‘/\A é % *‘ﬁ
Name

L RRMEEEWERE
Biomedical System and
Electromagnetism Lab.

= = EA
BB REEHNE

TFT Lab.

BN RRIEERE
Digital Signal Processing Lab.

HEHE R RIEBEE

Statistical Signal Processing Lab.

BEXRERE/WHIRS

Medical Imaging Lab.

ZESER S

RSB THIERE
IPMC Lab.

BRRMRASERMERE

Medical Micro Sensor and System Lab.

AINMRELEEZXTTHERE
Infrared and Bio-Chemical Nano-
Device Lab.

ERHAR

Advising professor

RIEXE
Fok-Ching Chong

Bt
Pan-Chyr Yang

ZHE
Si-Chen Lee

FKE
Shoei-Shen Wang

EiEA
Jen-Ho Tsao

ERE
Ju-Hong Lee

BREA
Jyh-Horng Chen

Yung-Yaw Chen

MEE
Chii-Wann Lin

EERE
Chieh-Hsiung Kuan

i B

Room

BA:EEE702
MingDa Building 702

EPN-U
NTUH

EH T EE451
EE 2, Room 451

EPN-
NTUH

NTUH

EEES52
EE 2, Room 552

B EESS53
EE 2, Room 553

B35ZEE706
MingDa Building 706

B35EEE604
MingDa Building 604

EE18605/608
Jan Su Hall, Room 605/608

B EE426
EE 2, Room 426
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Name

BRERET B

Magnetic Resonance in Medicine Lab.

BEREERERE

Ultrasonic Imaging Lab.

PSR EREE

Laboratory for Radiation Physics and Biology Lab.

BARNSIE SRR BRI ERE

SOC VLSI-EDA Lab

EMEANEEMHRERIVERE

Bioinformatics and Biostatistics Lab.

ERARNLEESHERE
Non-invasive physiological
measurements Lab.

EYBRBERERE

Biomedical Signal Lab.

L RIGEHEGERE
Biomedical Optical Spectroscopy and
Imaging Lab.

BiRERREH RIERE

Wireless Bio-Electronics-System Lab.

[SpiEdasgicle =
Integratlve Neurophysiology Lab.

HRITAER=
Cell Behavior Lab.

ERFHE

Advising professor

EBEX
Hsiao-Wen Chung

= 3=
Pai-Chi Li

R iEE
Chia-Hsien Cheng

B
Chung-Ping Chen

qiiE=
Eric Y. Chuang

FiET
Wei-Kung Wang

?Bf/um
Te-Son Kuo

RIS
Kung- Bin Sung

MEGE
Chih-Ting Lin

MREUH

Tzer-Bin Lin

FhtoEs
Po-Ling Kuo
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B35EE8E704
MingDa Building 704

BRERE731
MingDa Building 731

géj( BJ'B
NTUH

[EBE
Barry Lam Hall 405

B35ZEE701
MingDa Building 701

B35ZEE 705
MingDa Building

BR;EEE 705
MingDa Building 705

BREEE703
MingDa Building 703

EM_EE450
EE 2, Room 450

CPLIEES
BRI

B35Z8E207
MingDa Building 207
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Laboratories and Faculty

FEREFIEERZE Laboratory of Bioinformatics Group

ﬂ‘/\A é % *‘Fﬂ
Name

B RBAAIERERERE
Low Power VSLI Lab.

Al—'—l

DFEBEFERE
Knowledge Engineering and
Bioinformatics Lab.

EYETNERE
Bioinformatics Lab.

HN AR EREEKRREERE
Digital camera and Computer
Vision Lab.

BREHSIEENEERE
Algorithms and Computational
Biology Lab.

RIREYDSERRZE
Systems Biology Lab.

BEABREE
Algorithmic Research Lab.

BETBRIEERE
Medical Image Processing Lab.

SR TR ETREERE
Computational Molecular
Design & Detection Lab.

EHAER

Advising professor

FEfREE
Fei-pei Lai

T
Yen-Jen Oyang

Cheng-Yan Kao

Bf=E
Chiou-Shann Fuh

=EF
Chiun-Sheng Huang

FEIT
Kun-Mao Chao

ES
Hsueh-Fen Juan

28—
Hsueh-l Lu

SRImIE
Ruey-Feng Chang

BB
Y. Jane Tseng
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Room

EFEE346
CSIE Building, Room 346

&FEE410
CSIE Building, Room 410

&HEE401
CSIE Building, Room 401

BEE328
CSIE Building, Room 328

EUN- 1
NTUH

EEEE432
CSIE Build Room 432

4 aRIEEE1 105
Life Science Building, Room 1105

EFEE406
CSIE Building, Room 406

EiEE402
CSIE Building, Room 402

EHEE404
CSIE Building, Room 404




SRERS BI2UZ Chong, Fok-Ching, Associate Professor

B S8 ARERESREF RN BIZUR
B SEARERTIEER BIZUR

Associate Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/, National Taiwan University

Associate Professor, Department of Electrical Engineering, National
Taiwan University

Biomedical System and Electromagnetism Lab.

T EHZTHEE, Major Research Areas

SRERRE  BREENRMRESERIEINIEE
biomedical signal processing ,medical information system, e-learning in medical and health education

If%Et2 Research Projects

FETVETETY( homecare)RRIERIE < 552 -TDEEIEIZAST(GOT) / ALT(GPT)ESRIZR R

STETME: KEVEFE( homecare)BRIZAIFKC F38-TIEEISIRAST(GOT) / ALT(GPTEAIRHR
HEIEN BRI EERA =
EtEHAR: 2006-2007

FFEAHR FRRERNEE - FESNGNEE - At —EBRESRENREEEMASABE—F -
HREFERET 990F L EHRNBIN+=8FNLA » BEIRK43BIRIATE - H0H3/400REED
FERMEL(PE » FiE » 6 EHES) - SRTHERERTLINIEIEMMEREES » EERR/TEHE
124t B BV LB RUIER - AR ERMERNERREMESERIEE - FE—B%E » TllRPX
X RS EZS(Aspartate Aminotransferase » AST) » RIZEEIERF(Alanine Aminotransferase » ALT) »
R IR ELEEETZME(Gamma Glutamyl Transpeptidase » GGT)Hl « -A852 H( a -Fetoprotein » AFP)iSLEfE
FHEELANSES - AR ASFCRELBERVESEREO I M S EREREIMED - 22
EIZIBAST R ERIREEATHENES - BRISFERESER - RRERERIBALTEETHBRDE
4 AtEFBRZEEENSFHTE - [IRPHOREZEERIEALT) SR LM LA « BRiteH » EaEERK
FHBRREENERRE ZEEMRPRREERBALDRE LA - RIVEESRRBEREALDNESE - Rl
ERERIR(ALT) R — BRI IAFIIAEIERE
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“FERERESISEE” EBRUBEATSEANE Rt ERENRREEETLUE N ZBATEERE
FERNEEERAEMFEANSHER - BT UWEN » ZRAGESEWELSE  BRBBERES = KHEEE
TREATINEEERIT A » LRI/ “Liver function meter (Sif5#8 Lifemeter)” - WWRFTILIE BRI
BEEZFEEEEEEIE | KR IKBEIZI(Aspartate Aminotransferase » AST)RAZESIEZEISHF(Alanine
Aminotransferase » ALT) - ItNBRIZEZIRARARRES A L5753 » R RIRISS 3 BEREA;MT -
S RINVEIER IR T ARIFERERE T E R BERAT » (PSR ASNNERRBRIRERAR

Project name : The development of the homecare health detector -

unction indicator AST (GOT) / ALT(GPT) monitoring system
Subsidiary organization : The project of advancement in academic fields
The duration of the project : 2006-2007

The liver cancer is the most common cancer in the world. Since liver cancer is deadly,
patients suffering from cancer rarely last for more than one year. The World Health Organization
estimated that in 1990 there were approximately 430,000 new cases around the world. About
430,000 died because of the liver cancer; among these patients 3/4 of them are in the Southeast
Asia (China, Hong Kong, Taiwan, Korea and Japan). This shows that the chance of having liver
cancer in Asia is higher than that in other regions, because liver cancer and infected chronic
hepatitis B are closely related. Liver function is the most commonly used indicator to assess the
condition of the patient's liver. Once liver is damaged, Aspartate Aminotransferase(AST), Alanine
Aminotransferase(ALT), Gamma Glutamyl Transpeptidase(GGT) and « -Fetoprotein(AFP) in blood,
will all tend to rise. So these ferments or relevant albumens will all be released from liver cell in
blood when a large amount of liver cells die. Though Aspartate Aminotransferase(AST) reflects
the harm to the liver cell, it is not a peculiar high ferment. Alanine Aminotransferase(ALT)
is produced only in the liver cell, so while the liver cell is damaged or die, Alanine
Aminotransferase(ALT) in blood will thereby rise. In addition, any disease that causes liver cell
damage will make the concentration of Alanine Aminotransferase(ALT) in blood rises. So the

sensitivity of Alanine Aminotransferase(ALT) makes it a very good indicator of liver function.

The idea of "prevention is better than treatment” must be kept in mind. Regular health
examination can prevent people from liver cancer and can prolong the function of the liver
as well as human life-span. For this purpose, we combine three major fields of biochemistry,
clinical medicine and electron to develop the monitoring system of liver function, which is
named "Liver function meter (or abbreviated as Lifemeter)". This system can examine two

important liver function ferment indicators : Aspartate Aminotransferase(AST) and Alanine

nual Report/ No.3 Aug.2009




Aminotransferase(ALT). In addition, since homecare is the current and future medical

. X . ational
measurement, this system combined wireless technology to record the data of measurement T aiwan

and transmit them to the medical institutes by wireless technology. This enables medical staff University \_/
to monitor the patient's health condition at any time.
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This figure shows the chemical reaction measured at different time and on different ferment of units, which
allows for the examination of the consistency of change.

IREANEEEERE T ATREMERKET - BB EANENESIBHENSIE

This is in the wave form that the oscillograph appears under the concentration of different cholesterol. This
has enough resolution to calculate corresponding value.

-

Lab. Phone :+886-2-33669749
Phone: +886-2-33663631

E-mail: fcchong@cc.ee.ntu.edu.tw
Office: EE2-341
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B g  Yang, Pan-Chyr, Professor

B SEABLERETHEEASBAIRA R
B SEABREERRR/NR 2R
PREASE BRI GIBARE

Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Department of Internal Medicine, College of
Medicine, National Taiwan University

Dean, College of Medicine, National Taiwan University

Research Fellow, Institute of Biomedical Sciences, Academia Sinica

FEHZCEIE, Major Research Areas

ERSES  MREENS  BEE2

Genomic medicine, Cell Biology, Translational Medicine

TA9S5t= Research Projects

1. BRETHIPK2EESlugEEE T RIBERIER

HIPK2 regulates slug-mediated tumorigenesis and metastasis
2. MEEEERER Slug THlllEBEDENEE

The invasion promoter Slug is a novel cell cycle regulator
3. BEMIEEERREEESRINEEZI Integrated Core Facility for Functional Genomics (1l)
4. ZIEEEGRESYY 1 FAHEE AR R IREY

Multifunctional Transcription Factor YY1 and Lung Cancer Progression
5. BEMINEEERESEINEEEZE Integrated Core Facility for Functional Genomics (1)
6. EERINERIT Epigenetic Control of Cancer Metastasis

ffgR#T Research Interests

Our major research interests are lung
cancer genomics, molecular mechanisms of -
cancer metastasis and translational research '_[3 J.
related to personalized therapy of lung

cancer. We have discovered novel genes and
pathways that associated with lung cancer q

pathogenesis and progression. They also -
identified specific gene expression signature Ubiguitin (Ub)-Proteasomal
and microRNA signature that can predict the =i % ’:D.Léd;
treatment outcome and may be useful for i — -
designation of personalized therapy for lung —!rdldrirﬁi—

cancer patients. Suppression of cancer cell invasion

We recently identified that p53 can control cancer cell invasion and metastasis through
the p53-MDM2-Slug pathway. The wild-type p53 (wtp53) forms a wtp53-MDM2-Slug complex
that induces Slug degradation, thereby suppresses cancer cell invasion. In contrast, mutant p53
(mtp53) inactivates Slug degradation and increases cancer cell invasion.
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ZRl= #ig  Lee, Si-Chen, Professor

B &S ABLERETHEABATRA 2R
B SEASEMTIEER 2R
ERVAS Y PN=-R '3

Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Department of Electrical Engineering, National
Taiwan University

President, National Taiwan University

BIREREERZE (TFT Laboratory) HERISHIZHEE - E0EARBET T IEBMRATKEFE
(Nano Electronics Group) NEEZE - EERENAROOR  EBREEERSAINREGE - B8 24E8
EFEHTNMRERZS - BIBAINRRIEHBEYERERRIEZAR : LR ERASRINEEZENE
IR 2 E S IRERERIFEVHIEWERERENEIFTRIZNTS - AEREINRROERIE - 5E
HELEER  ZEETUERRAINREGIEE » BRIIMERTENERERKRIR AR L - TRk » FHif
M EHIEBA MR RIS B EE NS L2 TRRIR -

The Thin Film Transistor lab is led by Professor Si-Chen Lee. It belongs to the Nano Electronics
Group of the Graduate Institute of Electronics Engineering of National Taiwan University. The
research directions of this lab are: the surface plasmonic infrared thermal emitter and laser at
room temperature; the multi-color quantum-dot-infrared photodetectors; the effect of narrow
band infrared illumination on the expression of the plant genes; the hole shape effect on
the extraordinary transmission of the surface plasmon polariton; the quantum-ring infrared
photodetectors in the THz range and the new fabrication processes of the a-Si:H and poly-Si thin
film transistors.

Our lab has developed the narrow bandwidth, tunable wavelength and room temperature
operated infrared thermal emitter utilizing the surface plasmon. It has been applied successfully
to the study of gene expression during the growth of plants. In the future, we plan to investigate
the growth of Arabidopsis and the signal transmission of neuron when irradiated by this narrow
bandwidth light source.

T ERZE5EIE, Major Research Areas

EFHRETIRENR > FERIRVERERE » SRTARFRRETEMYERCIER
Quantum Dot and Quantum Ring Photodetector, Amorphous and Poly-Si Thin Film Transistor,
Plasmonic Thermal Emitter and Its Application on Plant Growth
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BE | EBEEE&ZET Laboratories and Faculty

TRg%Et2Z Research Projects

. BRI OVMRYREMSIRI 88 R BT e Bt HE AR RV B

The narrow bandwidth infrared emitter and detector with applications in plants and neuron cells
2. AREFHRERSEIRILEEEQNEHIEHES

Flexible Energy-Recycling Active Matrix Circuits for Electronic Paper Display

3. KARERERIEINRZERIR

A Novel Household Dual-Spectrum IR Imaging System for Breast Cancer Detection

a=3 um d=1.5 pm
e a— -
o e e e 100 nm Ag
t pm Si0;
200 nm Au
| 20nm Ti
N-type Si Wafer
400 nm Mo

(a)

Fig.1 Schematic diagram of the (a) side and (b) top view of the Ag/SiO2/Au plasmonic thermal
emitter, the top metal is perforated with hexagonal hole array.
B— (a)fi(b)DRIFTRTAG/SiO2/AuERFHERSI2S IR R IFRE -

Fig.2 Measured energy dispersion
relation as a function of along
'K direction for devices A, B,
and C with different SiO2
thicknesses t of (a) 0.7 «m,
(b) 1.1 xm, and (c) 2.6 xm.
The theoretical energy
dispersion relation (red line) as (a) (b)
compared with the experimental
result of (d).

B— #HHAEAEREEZKRRA BRCEE
'K TEEHNRSEHERE -
Hohix @A B~ CBE2HIZ0.7 ~
1.152.6 «m > EBERAVETEIEREE
TIREZ() r EifREEEE
(OIH8@ -

Phaten enarge(ey)
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SERME - R SMRLRENE A28 & LAY Bt S AAR CAUFER
e Nuow 9/
FEENEEL : BIRIE aiwan /

National

U niversity

Et=HA” : 2008/08/01-2009/07/31

KPR RYEEZSARI N R ERAG/Si02 /AuZhizgiss - HEREBREBIWE ()R(b)FIR - HREGAZEDFEBN
#_SIEWENEE » KIREEDEEBEL.1 tm » [ESPEREEC CavityBREENME TR EIIVRESIEEEIR - $IIMEEA
(SI02EER0.7 1 m) » TERGHEE F SRR EEHENEEERDEIZR( 1,0), (0, 1), (-1,1) and (1,-1) Ag/SiO2 SP
fRRE - ESIO2EEBIA1.1 1 m (B2(b)) » cavityBERAHISPIRREES RS » WHESHEAHISPEE ScavitylRRERE -
ESi02BER2.6 tm (B2(c)F » REMEEDHIEEEA0.35e VBT —ERZXNEN - EXBEEHRKEEBEE
BUEREEE B O USSR RE GEE @SV ER) B4 BaRIE - It EVEREERIE 2(d) P EEE ERIVEUS -

HBFHERMBER IR EINAs/GaAs E FIRERIZE T - IbTHrERIERTHE1 75 um (1.7 TH2) REERIZR
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BOECEHNEE - TENEFESIEEEIETES0 nmiYGaAs barrierR7E ni*ﬁ&GaAs%EquﬂiﬁmﬂE » HE(OTHS
BUB 3R - HFFEAMBEERRINASEFHEBZ E1.1nmiYGaAs layer @ FBBENREEIENMEHREFIR »
Au/Ge/NiSEMRERRIIIE450 CERNZAENBEE - FEERANRE - EFREHSEET NENEREIELIES -
BT ARRE THEBERFT - (BT UABEIBLIPTIESOK - BEEIREREISES80K °
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Fig.4 TI{e responsivity of QR % ertz photodetector
1 easured ‘at 8 K under a bias of 80 mV.
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Project title: The narrow bandwidth infrared emitter and detector with applications in plants and
neuron cells

Supported by: NSC

Project period: 2008/08/01-2009/07/31

The emission spectra of Ag/SiO2/Au tri-layer cavity thermal emitters (CTE) were investigated.
When the SiO2 thickness exceeded 1.1 xm, the cavity mode appeared and mixed with Ag/SiO2
mode, it could be considered as a F-P type resonance generated in SiO2 layer between two parallel
metal planes.

A InAs/GaAs quantum ring infrared photodetector (QRIP) has been fabricated using molecular
beam epitaxy (MBE) successfully. The real operation temperature can be raised up to 80 K. The
photodetector demonstrates a cutoff wavelength at 175 uym (1.7 THz) and the detectivity of
1.3X107 cmHz1/2/W at 80 K.

A flexible Ge-on-polyimide photodetector is demonstrated for telecommunication wavelength.
The direct band transition can be enhanced by increasing injection level, biaxial tensile strain, and
the elevated temperature.

These data indicates that GASA4, an Arabidopsis homolog of mungbean VrGIR1, indeed plays
a vital role to regulate hypocotyl elongation, the expression of CHS and RbcS, and physiological
responses including anthocyanin accumulation in response to IR irradiation.

To measure the signal of neuron cells, neuron cells should be patterned on the electrodes
precisely. we have achieved a nano-technique for extracellular matrix patterning, i.e. biomolecular
patterning in sub-micrometer size. The fundamental idea is integrating two physical
characteristics, hydrophobicity and dielectricphoresis.

Fig. 5 The dark and photo I-V curves of
the QR terahertz photodetector
at different temperatures. The
BLIP temperature is about 50 K

B ZOEMIPMRIFOAINREFIREAE
SBEANTERERIET » BICRIFR
Y TMEERKBEHIRE » AT
HITTFESOK THYIRIR MR(F °

0.10 -0.05 0.00 0.05 0.10 Website: http://sclee.ee.ntu.edu.tw/
Vo'tage M Lab. Phone:+886-2-23635251 ext. 451

Phone: +886-2-33662000/33664962
- E-mail: sclee@cc.ee.ntu.edu.tw

Office: T EE440 (EE2-440)
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TIKER 202 Wang, Shoei-Shen, Professor

B &8 ASBEBETERERNSAITET 2R

B SEASESRDEMENR 20z

BT SE A 2 M B b AR e I DR tE B&EA

Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Division of Cardiovascular Surgery, National Taiwan
University

Director, Heart Transplantation and Heart-Lung Transplantation,
National Taiwan University Hospital

TEfAZS5EIE Major Research Areas

INEAN R EIEERENMEE T MRS « EBARTAT « IVEABFI » WERIBFMH

- MEN}BIENESIREZ BT T - BEBIEZ DT - BESIREEZEFM - BFIRER5RIT -
REEMRETIEFMNZH

- INEEHEER BIEERRRMEL R © INZEHEDSEF

- RIBFEEINERE - INmisiE

- Cardiac Surgery : Coronary Artery Disease Surgery * Valvular Heart Disease Surgery ~ Aortic
Surgery ~ Arrhythmia Surgery ~ Surgery for Heart Failure

- Vascular Surgery : EndoVascular Stent-grafting for Thoracic Aortic Aneurysm or Abdominal Aortic
Aneurysm ~ Revascularization for Peripheral Arterial Occlusive Disease ~ Varicose Vein Surgery *
Arteriovenous Fistula Creation

- Mechanical Circulatory Assist : Extracorporeal Membrane Oxygenation ~ Ventricular Assist Device

- Transplantation : Heart Transplantation ~ Heart-Lung Transplantation

(
Phone : 886-2-23123456 ext 65074

Fax : 886-2-23958531
E-mail : wangp@ntu.edu.tw
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B2 sz Tsao, Jen-Ho, Associate Professor

KB B T B S EMASTRT BIZUR
BRBPEE TSI BIZR
BRBERTEZER BIZUR

Associate Professor, Graduate Institute of Biomedical Electronics and

Bioinformatics/ Graduate Institute of Communication Engineering/
Department of Electrical Engineering, National Taiwan University

(S RREERmE

Digital Signal Processing Lab.

Medical Ultrasound Imaging
Bio-signal Analysis
Underwater Acoustic Communication

FEHZCEIE, Major Research Areas

- Diagnostic Medical Ultrasound: Ultrasound Contrast Imaging, Ultrasonic Liver Imaging
- Bio-signal Processing : Fetal ECG extraction,EEG Signal Analysis
* Underwater Acoustic Communication: UWA Channel Estimation, Tracking and Equalization

THZSEt2 Research Projects

- BEREEEIRBESEEAZERO)
SRELERIRERSEEAZIERQ)

STERE - B RELBIRIEES SR ER
HENEE(] : ITBIRERRIBEEES
STE=HAR : 2007-2009

HIREMRBNBERRERIENS » RERBEREEENZH - —ROAEEBHRBFREARIT D
RANREHHFRGAURZFEFRGAME - HP » SEEFARNGADNTESKRASDHER - B2
ANEEERD TENRE - ERZFEFRNONESRAESRIGARBHAE - (BEHIRLERE MRS
LH5REE - AILRESRNEBRR < TERBINEE R LB IRRMMAE - EEHATURR—ET5%
{ERELEEIREBEANBRIRIBARE - BRI ESEIRRIENEIE - Rt FIBHERSBERRE
R BEVEEE > P ERAEMEENEKARERERAZEFRGABEBRBARNED - FRite
N BFIEER YRR E PR D MERGEAFHRSERNERIEE -
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(—.) BFISTEEEE R DR SR aYEER A D 2R (AR R
HEESIREIRE - EohEF BRI TS TUK SRR
BEE - (Z.) RS ETRTENERNERITEEREE » AU
ERREPAEEIRIBIRE - MH » HILAMEREDNLSAIER
WS A SRR AREERENZRE - (=.) MNEWER &
REFEE VTR AIE R B E R LB ARSI D MiIB R
FIERATR

Attenuation Coefficient (Att. Coef.) is an acoustic
parameter for tissue characterization. Two major
techniques for Att. Coef. Estimation are the backscattering
and transmission methods. Backscattering method
is suitable for general applications, but the speckle
interference makes it inaccurate. Transmission method is
more reliable, but it is suitable for peripheral organs only,
due to the need of a separate transmitter. With the aid of
contrast agent (microbubble), a new way to estimate the
Att. Coef. of soft tissues is proposed, which is suitable
for general applications . Since microbubble is a highly
nonlinear object, Using the multiple frequencies generated
by microbubbles behind the tissue, the Att. Coef. Can
be estimated in transmission mode. Since the harmonics
are generated by common microbubbles, their relative
strengths can be predicted by theory and measured for
Att. Coef. Estimation.

The research is divided into three parts. First, we
use periodogram to estimate the power spectrum of
echo signals and using the second harmonic component
to estimate the theoretical Att. Coef. Secondly, we will
develop an adaptive algorithm to estimate Att. Coef. Which
is suitable for general application. Finally, we use agent
distributed in different rates to estimate liver diseases.

e
Phone : 886-2-33663580

Lab. :EE# _BE552Z (EE2-552R)
Phone: +886-2-33662000/33664962
E-mail: tsaor215@cc.ee.ntu.edu.tw
Office: E#_EE215Z (EE2-215R)

\
|
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Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Department of Electrical Engineering, National
Taiwan University

MEHERRIEEME

Statistical Signal Processing Lab.

AEREZHZRAHEEEMIINR9865F » TEMRREABRABIEREIEBREEIME  AF
RNTEIGE T ERBNLIEREE  IERER IR LB RIEZERNE - B2()HEIZEXEEERE
MEMREARRRERSRESBEMEL IR - BRABHGSREBERTRRIIIIRS AR
BRI - URBERR E oM 2 \BRRIRRRETR S ELE R B E < BURREIESE - DUBRHEEET
FEEVEBFEERMEIEH - QBHBEUSEAREESRERBFLREMNASEZCMEEZIRE)
TSR - ERAEEEREEIE RS RITIIRE 5% < BEBMR B RV BT - DARRBDERIR C 0T 52 B ST R RR
RS EEZ (0 BURRERTELE , IBREEB T ET EREVEERERMERET - QHBIUIZEKXE

BRI R ARREEERETREMEL RS - BRERGERERERREILIRE AR
%ﬁf—ﬂﬂiﬂ'ﬁim LA BDER PR 0 17 52 Bh A\ BE REERRR ENYR 8 < BURRERAE SR » LURIR S L (T IEfEE

BEERMECET - BRiETIMRHEN BRI EM SRR LA RS F ROV T E - &

ﬁﬁ?é%;ﬁﬁ%ﬁ%ﬁ@ﬂﬁﬂﬂ:i@l@%ﬁﬁﬁéﬁ%ﬁ:ﬁﬁ

I. BASIC DIGITAL SIGNAL PROCESSING :
(1) Techniques for the Design and Implementation of 1-D and 2-D FIR and IIR Digital Filters.
(2) Techniques for Design and Implementation of 1-D and 2-D FIR and IIR Digital Filter Banks
(Multi-rate Digital Signal Processing)

Il. STATISTICAL DIGITAL SIGNAL PROCESSING :

(1) Adaptive Signal Processing for Array Signals

(2) Adaptive Array Beamforming Under Random Mismatches

(3) Adaptive Array Bearing Estimation Under Random Mismatches

(4) Adaptive Beamforming Using 2-D Circular Array for Wireless CDMA Systems

(5) Adaptive Minimum Bit Error Rate Beamforming Assisted Receiver for Wireless
Communications

(6) Adaptive Signal Processing Techniques for Smart Antennas with Applications in Wireless

and Mobile Communications

IIl. PROCESSING AND ANALYSIS OF BIOMEDICAL SIGNALS :

Analysis and Processing of Joint Vibration Signals for the Diagnosis of Cartilage Pathology

(1) Signal Processing Techniques for Vibration Signals of Human Knee Joints

(2) Signal Processing Techniques for Vibration Signals of Equine Knee Joints

(3) Signal Processing Techniques for Vibration Signals of Human emporomandibular joints
Goal of this research: To conduct research on Vibration Arthrometry ( VAM ) and provide
the public a noninvasive, accurate tool ( Expert Systems ) for the diagnosis of joint
disorders in clinical medicine.
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MERRE - SELXRRM|RBASHERE « FBEREE  BIFIREE
Digital Signal Processing » Signal Processing for Smart Antennas and Wireless Communications :
Biomedical Signal Processing @ Digital Image Processing

Website: http://www.ee.ntu.edu.tw/profile?id=15
Phone: +886-2-33663657

E-mail: juhong@cc.ee.ntu.edu.tw

Office: M _EE517(EE2-517)
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Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Department of Electrical Engineering, National
Taiwan University

DT A B B B AR

IP

MC Lab.

AERE SEURTENTHERE ) BRXEZIRRE » (IIREEE04E » HSNEEDH
REZITFHIRBEREE - BREE0THATEE D RO SR - EFRMERM - EREIEE
SHDNEERE « FEMBA - RBERESFOAELE -

R AR IR S EICRIE L/ REN N EMEENESIRS » £t RREIiISHESIR
SERER  RETERENNRETR - EFRWE ARV EAICRZEPHE T REAAF; - ¥EFRMAL
BHFROREHME EETBEIMELNFRIRS - EERIENHRENBALSENS I REEE
PNEH » AERERIZENERRAREATZAGEL - SNTESRENSEENAFAREENST
SESPIVHTIER - EMITRESFEREFZEON - HERMBANRRERDEMIEENED - HEYH
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SEFERBHEAR -
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Intelligent Precision Motion Control Laboratory is lead by Prof. Yung-Yaw Chan and located  N.ional v
in room 604, Minda building. Researches included inverse optical micro-lithography, electron T aiwan \/
beam lithography, motion identification, sound Analysis, biomimetics, and high intensity focus University \_/
ultrasound.

Inverse optical micro-lithography is to design the optimal from of the mask, due to the diffraction of
light changes. Electron Beam Lithography is to write on wafers by electron beam directly. We use sensors to
feedback control the system to reduce beam broadening and proximity effect. In motion identify, we analyze
the human activities for the home care systems. Biomimetics is to study the biological structure and the
locomotion of real snakes, and to develop and design advanced platform actuation systems. Our laboratory
applies Intelligent Control to automate machine and to improve the system performance.
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FE:fZE5EIE, Major Research Areas

BRI - BXREE - BB ERIET - BERIIEVEE
Intelligent control, Home care, Precision servo control, Hyperthermia treatment planning
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IHZTst= Research Projects

1. SELEREEZGRERERM ()
Intelligent video surveillance on home care system(ll)

2. BRARAFNEIEEC SEE R EBERERESRRR)
Effects of HIFU cavitation and nonlinearity on the thermal lesion formation and its applications
for thermal therapy

3. RS Es s REIEE REES R IAR-RETE : B hEEEEHIRAIIES ERREI Rk %
Biomimetic snake locomotion and its application to advanced platform actuation systems—
master plan

4. EERAL4EEEEHIRAIES RMREN RRIAR-FE 20 e EERH S AR AIRE R RS2 51
Biomimetic snake locomotion and its application to advanced platform actuation systems—
sub plan

5. BENEREEZZERERHAUN
Intelligent video surveillance on home care system(lll)

6. FEERRERI ORISR

Development of voiceprint analytical systems for cockpit voice recorders

7. BEEREBE RN CEIFRITEIVEREI M8 REEIVEERERA IR
Investigation of high intensity focused ultrasound for moving tumor thermal therapy

8. BHEREBE NERISESPEREVEERT

The beating effect of confocal ultrasound on the thermal lesion formation
9. HEREBERNOBENEDIFRHINENEEMCEE

Development of HIFU transducer for thermal therapy and surgery

10. B RER C BEIEFHEE
Vision-based Multi-target Intelligent Human Motion Identification

11. BIFRESCEER NI AT B < B & K EAE| S 1=H 73 AR 2 (R E)
Development on High Intensity Focused Ultrasound Thermal Therapy Tracking Control on Liver
Tumor with Respiration-induced Periodic Motion

12 . FFEBENIEEN R e BEREBE KAEIEHIR TSR (FE1E—)
Development on Liver Tumor Tracking and High Intensity Focused Ultrasound Thermal Therapy
Control System

STERMN « BV IREEEH SRR B E RABIEIEH 7T A2 (5T E)
fHEDEENI - BIRRIBEREE
Et=H” : 2009/08/01-2011/07/31

TBHEEESECETAERCE  MBMEEESIT - BERIFVEERBRNARFMTIRR « IEHRE
& BERRMEBRAENDARERNEIFRRIERANL  MBREBENCEBERSE - USREREES
REETTERET - DAEBNREEMEaRENERS » LIESREEEEET B SHATIED T - SREERI
fifee ~ it - BERITIRRIERROVS S EL BEIIEEEES - 73 5 RESVEENEES) PHVAHERE » MRS
BEENNREE - AER/KEA 125 « BEE - REBEIRGETR - £FE_EEARNEATS
B RoREESNEEESR - BRI AREER » IBEBEEINHEAIURSIFERT<BE -
BREFERENEHEHPIE - RItstESRE eSS AR E g < BEERT5EHE D1 -
ETTERAFRMS - URUTHEBSRFEER[ = HENET BRI - T3 siE=2EIEEREH
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5& ° E%ET%@EEEH%Z;*EEEQDTHE H—J‘a‘*ﬁﬂlﬁi(conform|ng)7J[|§ﬂ2} EEQET ’ JL(HH‘EE%@?:E%%EH% University
BRERBI IEER » MEFITHER TETREERCHE - FTEHE—FEEBEENERER

ERAEC ITEEEHITHIRARETEER » (RT RMBESHGAZS T EMRILIBE TN » BRI EEREE
1BH737A(Intelligent Repetitive Control) » DAR PABRIE 2 = #EE I & FEITENHEHIRIA < BEIHRLE -

BREMS > P IELCEUCEASEEH/LBEE « 4 - EBESRATZELATER  HRRIFREICEHITE
I EBSRE REBS RETHIZVERR - BURSIHEER » IFABENBEREMEEED » ISLUEREMRE
I“RuEuT ﬁX%

Project Title: Development on High Intensity Focused Ultrasound Thermal Therapy Tracking Control on Liver
Tumor with Respiration-induced Periodic Motion

Supported by: National Science Council, Taiwan

Project Period: 2009/08/01-2011/07/31

Cancer has been the top cause of death for people in Taiwan for many years. Among its possible
treatments, such as surgery, radiation, blocking, and chemical therapies, the High Intensity Focused
Ultrasound (HIFU) thermal therapy is regarded as one with great potential due to its low side-effect and
noninvasiveness. With HIFU, the target area has to be quite accurate to avoid the possible damage of normal
tissues from the excessive thermal distributions. Some of the tumors, such as liver or lung cancers, will have
periodic motions from the respirations. Our project is focused on the sensing, heating, in vitro experiment,
control and system integration so that an effective thermal therapy methodology can be achieved. In project
I, indirect sensing of liver motion through the chest and abdomen motion will be conducted and studied.
Also from the fact that current imaging technology is not fast enough for real-time control, a technology
by utilizing the 2D ultrasound images and transform to the 3D liver position will be developed. Project lll
will conduct in vitro experiments for liver motion data acquisition and analysis. And will also investigate
the relationship between possible factors with the liver tumor position. At the final stage, project Il will
conduct an in vitro experiment with integration of the sensing, heating, and control of all the other projects
for verifications. Project IV will study the conforming transducer design with the concept of impedance
control and optimal heating strategies. Finally, project | will be mainly on the tracking control system design.
Intelligent repetitive control will be studied to combine the repetitive control theory and the neural networks
to form a real-time control system with periodic updating mechanism. Project | will also be responsible for
system integrations.

Overall, an excellent research team is integrated with members from the NTU EE/BMEI, ME, and
Medical departments to make joint efforts on this project. This project is expected to have excellent results
academically and promote the domestic research capability of medical therapy equipments.

-

Website: http://ipmc.ee.ntu.edu.tw/
Lab. Phone:+886-2-33669724
Phone: +886-2-33663573

E-mail: yychen@cc.ee.ntu.edu.tw
Office: B35%EE719 / MD-719
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Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Department of Electrical Engineering, National
Taiwan University
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Medical Imaging Lab.

BRI EREEFINNREEXBHEETE (room706) - BEARBMREZL(yh-Horng Chen)#iZ »
EEE— A - TRFRAENA » BEIBRE— A - FBARSASRBEHIREF(MR]) ~ EES AST EEIRS
#l (Noise cancelation) ZEtH55FRE - HEH—E—I1EREMRI/MRSERE + 5 B5—GBruker 3.0 Tesla
MR - FFRARHEREARSME LIRS » URABEERITESEAMI<H -

}JIT@?A%’ e E%%n\@ﬁ

Resonance Imaging Lab.

AEBER1999FMIL - LUREBAN - IRHIMERINTKIMRFET SRR RESE » LS
X FEER - BER - IRHEIRGEFERIEEDT » SRRERZERENT SRR 2T
& IREHHEEEENASR > UAASEIIMRITISERASBIIERDL - 5—75H » FEREMESHE
M2 hfsd » BRRERBIR BHIRER (MR ZBUIERE RS » IBABWHIREIBRAKIERED R EEEHEIIRE
B BRABE - WREHENREMRAKERSIE - LESRIZME » EAX - 2 B « TIEERE
SRHSLIERAE - RSS2 1 tH il 2HTEFIRIE » BU—BEHFRRRERIREEPN - TEHRSOE
15+ KEEDDREMHIRES, « IBAIRES. - MRIRBIERET » MRIBUESRE(LEIN » BIRETATHEEIMRIRHR -
\EPEIRRIBINT - DI R ©

The laboratory will apply the existing MRI / MRS techniques to interdisplinary research,
including school of humanity, psychology, medicine, engineering, agriculture and food science.
Its object is to combine experts in different areas to generate, hopefully, some new academic
areas in 21 century. This laboratory is supported by National Taiwan University (NTU) as well as

Instrumentation Center of National Science Council (NSC) in Taiwan.
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National

FEDSTEERNEREE T :/J/
Biomedical Molecular Imaging Core Lab.

W RINEBEESTWEIRMR)D FHUZ « B D F51%(0ptical molecular imaging) B KD FZ(Ultarsonic
molecular imaging) » It » BETEOIFEN D THIZ - BRI BB DRSO VR « BUR  RRAIGEIT - EERSH
BEESHRNNINS FiFET R EEREEE T -

ARILEBRZETEZEFEC —RIEHITBET G EAHL R BERERINMRRBFOEXEEEREAIE
FEYES ERBRBHERE2NRAS It - 2EREZDNRENUESZRCEFLIFRE » TSSO TEWIR
7 BRI\ BS EIREVREZ KA ©

This core combined MR molecular imaging, optical molecular imaging and ultrasonic molecular imaging,
thence, besides above mentioned properties, high spatial resolution, sensitivity and fast imaging technology,
it has the ability to synthesize high affinity molecular probe and specific-targeting contrast agent, and then in
vivo specific molecular imaging will be obtained.

Our primary aim for this Biomedical molecular imaging Core is to provide research services to all the
investigators within NTU medical campus, and conducting methodological research related to biomedical
molecular imaging is our secondary aim. On other hand, we also develop the novel contrast agents which
have specific targeting function for disease model.

T EhAZSTEIE Major Research Areas

BEHRT S B2 I1RE

Magnetic Resonance Image, Functional MRI, Molecular imaging, Man Machine interface, Medical Engineering
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IHZZst= Research Projects

1. KESIDREE G a1

2. /AR ER C ERIER « R RER--ERENRESABEEEIRESNERD TG
M FEafR : MEEAERARORSRZRERSIR) RREE(FEED)
Genetically-Gngineered Mice for Cancer Cell / Stem Cell Lineage Tracing :
Research and Application

3. BRFEWIREERAFECERD TG  SMOMEREERME ) BRI BERIE - BRFEHIKE
EREEECEBEDFEE aﬁEHﬁiEEﬁiEEHﬁiTE‘EUﬁ’fﬁﬁ&“ﬁﬁiﬁﬁ%
Evaluating Therapeutic Response of Lung Cancer and Metastatic Lung Cancer in Mouse Models
with DCE MRI and Targeted Molecular Imaging

4. FBEOHEF R EARD R E:ZMIERIE — R IR AN EIRE BB (F51E D)

5. *ﬁﬂﬁﬁzﬁi\ﬁlﬁ%mZﬁﬁﬁlI-Ea&ﬁﬂ?ﬁﬁﬂ%ﬁﬁZﬁﬁn :
URSEEREFIEREBHHIMRI (F51E )
Program for Promoting Academic Excellence of Universities(Phase Il):
Development of An Ultrafast MR Imager: A New Generation MRI Based on Broadband Wireless
Communication Theory

6. KASTIOIFAENE S ENE FAFIRRE TRSTDREI D E S < IRV EEMER
How Does Brain Coordinate Spontaneous Fluctuation?

7. ERBESEHRDL
Program for Excellence Research Teams : NTU Center for Genomic Medicine -Biomedical
Molecular Imaging Core Lab

STERE  HEMEZER RO REAIRD IEEEIMTE - BREVRESLEFKNTHE
HENEE(L - TBIREIRREEES
EtEHAE : 2007/08/01-2008/07/31

AEENMRERREER D T RIEGEMIEENH < WIRkES T » WhAFTE L FEMER & F =i
BRI CEBIEMERRINERHER - TEANSTHRRIBIBTWIRST < MEIEFEHRM - F
SRS FRIBFERMERN TR EIRESE « I BN B RS ERE R T ITERERARER S
MRS CWIREF &M - FARATMEDREMEER ) FEL - 55 DR TEE—S
R D FRIBEF W ST ZIRER N EZLER - (EEENE LR AEREC MBEERED I MR
ELaBRS -

ItEtEst ¥R RRENERETEZHRMAFREN - EXRBMERRFHRTS R E jI
SERHRTER  LHEMNEEETEREIRYE - IEREER RS » WEEBFMRERCIE
PERIFYEZERRN - JEEMEENEHR R R LB RIEHIRE - RUIAFRRERFHAZEImE - 5
HAE RIS MBI ER EE UK S AMESERECHTIE » BIMRLURETIEFE - IRt -
ABEBFE2ERIIVEGF(vascular permeability factors)E2EGFREBIRIFER IR 2 AT SRES R 212X L3R
EIEF  OREMIEIFIRIELEER » $ERAHFIER -
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The immunohistochemical staining of EGFR in various
tumor cell line in SCID mice. a.) CL 1-0 tumor, b.) CL 1-5
tumor;,and c.) A549 tumor.

In the Figure the imaging of immunohistochemical staining showed that the expression of EGFR
had different level in various tumor cell line. Herein, we found that the CL 1-5 and A549 have more EGFR
expression on cell membranes of tumor section. Furthermore, we could apply the Fe304-anti EGFR antiboby
nanocontrast agents for tumor region targeting in MR in vivo assay.

Project title: The development and preparation of targeted Fe304 nanoparticles as MR contrast agent; its
application for MR molecular imaging in lung cancer diagnosis and treatment

Supported by: National Science Council

Project period: 2007/08/01-2008/07/31

In this research, we aim to develop a platform of nanocontrast agents and molecular MR imaging system
that specifically recognizes cancer cells and exerts its therapeutic efficacy while enables real-time tracking of
the drug distribution. This kind of system will provide not only valuable molecular pathological information
but also real-time therapeutic efficacy evaluation for personalized healthcare treatment strategy.

Among various disease models, lung cancer is one of the most common causes of cancer-related death
in Taiwan (top 2nd) as well as other industrialized nations. The prognosis of lung cancer is poor as compared
with other malignancies. Therefore, the research for early diagnosis, early detection of metastasis, and
tumor-associated angiogenesis process, and assessment of therapeutic response become more and more
important for lung cancer diagnosis and treatment. In this study, pulmonary tumor implantation animal
models in mice with high and low VEGF (vascular permeability
factors) and EGFR expression lung cancer cell carcinoma model
were established by our team and will be used through the
whole three years.

-

Website: http://fmril.ee.ntu.edu.tw/
Lab. Phone:+886-2-33663517
Phone: +886-2-33663617

E-mail: jhchen@ ntu.edu.tw

Office: S _EE311 (EE2-311)
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MEEE #® Lin, Chii-Wann, Professor

B SEABRLERETHEABMIA R
BN SEXRERTIESR R

Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Department of Electrical Engineering, National
Taiwan University

MRS E R M ERE

Medical Micro Sensor and System Lab.

AERERNRESEBERSI R HEBE LR HE S HEEIR - DU SR 2 REI 5 TET

BB SS T R E S 2 IR R R - BiERE SR LR (surface plasmon resonance)RIE -

KASHRFREIZBRHEE  HERRES - TIFENEEE - FTEERERIRE ~ FF ~ i - BAMELEE
RUAIESS - DUEEE AILE&% (personalized medicine)f2EE St 58/ (e-health) ZIFREAEE IR -

We have devoted to apply microfabrication technologies and optical sensing mechanisms to
develop nano/micro sensors and integrated system for the medical applications with compliance
of medical device regulations and standards. Our research currently focus on the theoretical
development for novel Surface Plasmon Resonance (SPR) devices, design of SPR nano/micro
sensor, bioplamonics, and the heterogeneous integration of micro-system from hardware to
software. The aim is to develop the fast diagnosis, easy to use, and user-friendly medical devices
toward the success of personalized medicine and e-health.

FTEFZCHEI, Major Research Areas

EYIRRRAISSE AR ~ B RA ~ £BNE -« AISREE - BMER
Bioelectronics ~ Biomedical Micro sensors and System ~ Biochip * Biomedical Optics * Artificial
Neural Networks, Regulatory Affairs

Ifi7%5t= Research Projects

1. SEACEISR R RR SR Em R R A PR Al < B 3%
Drug Screening and Diseases Diagnosis with Multifunctional Opto-electronic Biochip Systems
2. EBERER RRREEERERE A AR (I E D BSANEABELEERH R
Integrated Protein Chip System
3. DI REERMEHIRZEKEIIETRAHRE
Design of Quantum Nano Array Biochip for Stochastic Molecular Interactions
4. BET KRR RAIBIRESREONT %

Integrated gas nanosensor array for the analysis of volatile mixtures

Annual Report/ No.3 Aug.2009

62




B | EER=EMZIET Laboratories and Faculty

5. FERREBRIERIRRCFAE=F5IE5285= National >/
Wireless Health Advanced Monitoring Bio-Diagnosis, WHAM-BioS Tawan /
(Phase ||) University

6. ENEFHETNENT EHERNRESR T EWRAITH (RETE)
A Disposable Soft Material-based OLED SPR Biosensor for Real
Time Applications (Co-Pl)

R R

7. FERE SRR RIS SRR E T D S EhRst Bl < RS 6 e SEEEEE
L L1} [ [ [T 2
Nonlinear microscopy developments for investigations of By oy

. . . . =I'I H"
biomolecules in micro- and nanodomains (Co-PI)

8. LU - BRENERITEEEIEEE E  1E - SBEVERETCZ
BERYIHIENAR — S8 : SEVERMNEHEREZ SR
Sea food supply chain - Analysis of Intellecture Propertis &
Regulatory affairs(Co-Pl)

9. XEBEAPER(FEED) BREE
Development of a smart sustainable human-centric home- Smart
Medical Home(Co-PI)

StE 2% : Efficacy studies of RF Stimulation on Lumbar DRG
fHENEENI : BRERRIDBIRAT
STEHIR : 2009/02/02-2009/07/30

AEIETERLATNEEENT U?EHE SHEISIHRED » HERAS
H Bt VL BHBRIBCRRISEEE THREEERZRE Eﬁn » NERHH
FISUATIIERRE

1. EFESEEEMLEENE ST
(Sluijter, Kim, DRG, RFID, reference articles> 1996-2004)

2. IRTEBZBHEERETERIENEA SRS ST DRGEAITIRIE
LI » ETE AR AR E RS B M AEREES.

3. DRGERZE =,

4. WA EEEEEREARIBIRT < RIERETEMRS

el 1 f ’
Website: http://bionems gme ntu.edu. tw/cwlin
Lab. Phone; +886-2-33665271 iy
Phone: +886-2-33665272
E-mail: I’ix@ u.edu.tw
Office: Room .Janihu Hall

5 .
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Project title : Efficacy studies of RF Stimulation on Lumbar DRG
Supported by : Taimed Corp.
Project period : 2009/02/02-2009/07/30

Objective: To assess the efficacy and specific electrical characteristics of RadioFrequency on
treatment of Low Back Pain.

Study Design: An in vivo animal study use 30 mice for RF-DRG on neuropathic pain with design
output of stimulating electrode and validation of subthreshold (< 1 V) RF pulse patterns for efficacy
along with the specific electrical properties of DRG under such a condition for possible clinical
applications.

Expected outputs:

1. IP lanscape assessment & patent map (Sluijter, Kim, DRG, RFID, reference articles> 1996-2004)

2. Animal model for experimental validation of mono and bi-polar sub-threshold stimulation effects.
3. A set of electrical parameters on DRG characterizations.

4. A set of optimal design for implantable electrode & battery-less implantable stimulus sysetm.

AAREBRERXRBENZFED TEMINZENE—ZNEINChung model » O FEHEHVIERIEN
TETAEREENEEUERIRATINEHEES TS EITREETTA - GBI EEREE8ED
EFTSIERVNEEE - IERRRITRBIBt T 81 8IS -

Dol Rzt

amaian L4
L5
- "ﬁ
Spinal Nerve
Liggation (ML) t L6 ) —
Pe 2 6 B 13 15 20
| % poral scatc B Voo Frey Test of Mechanical Theeshold Tint.Aer Bitgury D
Chranis Censtriciion " ﬂ'}_l.
Injury [GCT) - |
20 H
'Q 1 14
2 =
Sparmd Nerve -
Inpary (SHI) 5 2 E
Peewn form ,f 5
Tl -5 30 T
Yoo - Pe 1 3 8 7 12 2
A Animal Modeis of Hewnpalhic Pan C Radiant Heat Test of Themal Sensinity Tierm aller surgucy (dave)
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Animal Models of Neuropathic Pain. (A) Four different nerve injury models are shown, spinal

National
nerve ligation (SNL) model (Kim and Chung, 1992), the partial sciatic ligation (PSL) model (Seltzer T::::

et al., 1990), the chronic constriction injury (CCl) model, and the spared nerve injury (SNI) model University
(Decosterd and Woolf, 2000). Each of these nerve injury models leads to hyperalgesia, which

is manifest by enhanced responses to mechanical, heat, and/or cooling stimuli. (B) To test for mechanical
hyperalgesia, Von Frey monofilaments with different bending forces are applied to the plantar surface of
the foot. The threshold force for paw withdrawal decreases dramatically after the nerve injury (adapted with
permission [Li et al., 2000]). (C) To test for heat hyperalgesia, a radiant heat source is focused onto the
plantar surface of the foot, and the reaction time for paw withdrawal is measured. The difference in reaction
time between the ipsilateral and contralateral foot is calculated.

Descending Spinal
Skin L4 modulation Thalamic
Tract

A

b

Spinal Cord

=
= __

FE—SIELS EDHFHSH AREE RS EETRED R WER D - LIETTNB T E RS HIRE04E
B0 FHIRIR » R UL R EERIBDRGEFTS [REHVEHME -

A Spinal Nerve Injury Leads to Alterations at Many Sites along the Neural Axis for Pain. Eight different
sites of pathophysiological changes are shown.

Website: http://bionems.bme.ntu.edu.tw/cwlin
Lab. Phone: +886-2-33665271

Phone: +886-2-33665272

E-mail: cwlinx@ntu.edu.tw

Office: Room 607, JanShu Hall
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EfRME 22 Kuan, Chieh-Hsiung, Professor

H‘:.**; REBLERETHEABATAT 2R
USEBABRETTIEBMRAT 2R
EREEMTIESR R

Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/Graduate Institute of Electronics Engineering/
Department of Electrical Engineering, National Taiwan University

IMREE BT KT ERE

Infrared and Bio-Chemical Nano-Device Lab.

e EFNEREFENE ETRBHNEFERE

(Direct-Writing Electron Beam Lithography System Lab., Scanning Electron Microscope Lab.)
o RIS /FEEEY HEEERZ (Micro-Raman/PL Spectral Lab.)
o FTNERICELEEEEZE (Infrared Spectral Lab.)

T EfZETEIE, Major Research Areas

KBTI  HAEE  BRET « £BER ~ HIBNEED - MIBAISYCELiEiEE D T2 i
Optoelectronic Device, Noise Measurement, Nano-Electronics, Bio-medical Chip, Raman Spectral
Analysis, Optical Detection of Ultra-Rare DNA by Raman

TAZSst2 Research Projects

1. WH#E TR KRBT R B 2 R EERATT
Nano-scale SiGe quantum-dot memory and array
2. OERSREEEIEOEEASIVBRSIINRERI2E 5 B gV s
Development of the Superlattice Infrared Photodetector and Array for Low-Bias High-
Temperature Operation and Top Normal Incidence of Light
3. EEEmE SRR ERERHE L ER
Application of spectrum and electrical signal measurements on gene screening
4. ZEEEFINROCIREAS A28 R BB SRS AR 8V
5. Bt HSEURE R RSB LAI N FREESEEEEI D7 (2/3) _
High-sensitivity AC electrical signal measurement and infrared spectrum assistant analysis 4
_ originaf‘e'd’from ions > .
] 6. géﬁx‘ﬁ‘éﬁﬂﬁﬁEf':?&iiﬁﬂﬂﬁﬁiﬁﬂ%MEEUEE?E‘J%E@JE&EET?@VE ‘.

ouble-barrier superlattice and quantum well infrared photodetectors for

Integration o
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STETM : BTNERBRERREEE R AT N RIEEFRED o7

FHEDEE(I : ITBERREEEE -I|\!a.ti°nal —
SHEEERRS : 2007/08/01-2010/07/31 Uneny \/

BRMEXBENNBEETBREMER - AEEFERET - SEREDOEEHFERE » LEKRSEAREKE
SWREHFER L - BEEARBRERT - HAIRAZAFREASIVESIRBET AR R ANERERR » #EEQ
FERE  TEARESIRIEAEREE - LHSHARDBEERE - BEYXIBRSHANR HALL - BHEFHD FELR
ERPRIRDRBIEE » FERREEBTINERESE  BiStE—HF TEEEINFUED  SRISEREF
AlDFZHEER - IELUHANASRENRTETCER » TERSHERE - KIUBSBHAEM R —ENE LD FIDR
YO e

AERSIER - HFIUAZELIREFHMZE=NER » RETHEFINMEXEETH - UERIBIEER - ERRIE
FTEBHNERZZEDE  FRCENRR » BRESERBBIIVITAETE - MEERI—FENNTER  TEE
B R AN S REHTRETRCTE - HAISNMRA-LSHENBED FNERETRMOT - LIEER - 2K
i - BERE - SLin > UREXEE BOBEWENER  2RkER+—EHERNREFSN - DSBEEID 5
SEAEERMEEURADEETEELE (M/m) » BEEREEELEETDFIER -

BFIRE IR — BB AR EARMABERAMEXR A IR - WERIFNIREURREFAIRRDITE
DS HEXERNFTSE  HENNERGRECNZPENMFERN —LERRSUSEET  BRERMEAIGR
% - LEYLREE T TREINMNITTIHEREMBENSIRESR - WRNEREBRIVEREERRFNERENE - P
LR IMARRIEENSNER » B—MHMEXRA BEIEERAHFE - MEXRBIMTINEZEE I ERBEE » &
s 2B EEY D FEMERXPEAEMIEBEER - TIGELEFAKMNER T ANSREARTNENE DT HE
EEE (tan ¢) - AFEFIHEL S ESNVEREIIRMAFTEN D FHRREXERE - TIOBUIERIV B RH
EIRERIGRILY - HFIUERREEYs FHREREEERI CHTITIE -

BRTNEREL CEREAD T KBRI ALEBLHITEE () BERER () (b) EZBERV,)) °
The Figure shows AC current responses of seven different chemical solution.(a)Real part currents(J,)and
(b)imaginary part currents(J,)

(a) EBEPER (L) (b) EZER ()
— o E:J: ' b v fr
- Tl e LrE T
CH;COOH - Ej g"” -
E ) r & el
e S 10 :E T l}:l‘u
LESIIECECIEE AR AR | ::

ET ]

F KD M0 KR MG XU MO TW M0 KR W
F ey Hz]

=

Annual Report/ No.3 Aug.2009
67

i\



g

an farit s e
i e T I R 3
am L : m
am R i
e a imel il w =T M
v tedll  TefiM
i:: * ledid 4 teaM
/=7J< o 4 1e-d Fod
= ! an e et - e
msaasanne o
NH,OH % o . ez e
4 am et — TN
ax P B nu
ot ——
A
‘ LT
o HUHTH R . e kb e
T T T T T T T T T T T SSSSREREES
N,
DoW0 MG M0 4N N 0 M4 e WO H0
Fraspearay (HE) Fraquascy [Hal
s T T T Ty o
e - e
- Do ey
s
s : :ﬂ —— fadl
3 S + fpan
s * FEET LS S SR e At
e !N- ri :;"‘ - |.=||||
- 1
H,PO, = o -~ e
B+ tay
- g rrmg
" QIO IR S S S E e P i g
b i Pl i tirnc)
B o Ee M ee M0 Me MG Ee we we O M E MM &0 B0 &0 THD B MM 1000
Froqueirey (HE) Fégguatly (M1
R .
Ep ]
T an =
= E - i wEiq ¥
Efld ] 3 s 3
E & ! wsed 4t
e [
NacCl * e 2 wad i
- Sl
T wind *
= HM
[or
B B T T T
LR R L R BN 48 M E M R M W R
Framasy Hey Fraguancy (W
o 23]
ama R PR
s T T _:_u-ll mat
e . & et and
= ame : ] i"‘
=3\ & . e 40N
BEE T ...;lli::':,:...:::::"‘hll e
Joml @2ttt i) o § o
CsH1,056 g om FHvriee i § o
e in4
e 11
am 184
‘m' T T T T T T T T T T 1 Ll
@ W B OB aE B o R = Em Em
Fronusady (HE]
sl EEsEEEEEES & B @ B 8w T
e N E e
. e ]
:: & TeiM o
v e
e . isa o 4
- ™ s s s ssmEEEES & 8w e ow
@7(@1? i:: . :ﬂ inu- l
.. s =1 g
Gentamicin !a:u e G 8197
= -
an
ais o 4
am
Ly LR
e
Frauabaty (HE)

Annual Report/ No.3 Aug.2009

68




b) ES
( ) J:E' National

-
T aiwan
Met] B T bk ? AT Uhiversity \\_//

i e | o1 ]

:ll e o A fe-Bl

Ll e w NeTM

g ] L b e

%E?ﬂi Lo § Twdsl i ond Ya-dd

;:: i o le B (s o 1o

Vancomycin g o= r_.. B o g i e
POI:

IR R A S S S ] -k _mEEEEHEEE:-I-!]===

-
e rE om0 oEm om B MO M6 400 B 6N T MO0 B8 1000
Fromusrey (M2} Fraguancy (HE)

Project title: High-sensitivity AC electrical signal measurement and infrared spectrum assistant analysis
Supported by: National Science Council
Project period: 2007/8/1-2010/7/31

Conventional micro-electrophoresis channel devices are usually applied with DC field, with continuous
voltage supply; charge accumulated at one direction, which reduces data reproducibility. We decide to utilize
AC which can lead to regular charge recycling in micro-channel and avoid charge accumulation. It ensures that
the lowest noise exists in this environment and therefore increase the S/N ratio. By measuring the phase delay
of molecules under AC response, we can acquire data in a form of complex number. We can also calculate the
individual response by dividing imaginary part with real part, both signals generated in the same mechanism.
This measurement system implemented a lock-in amplifier in advance and which can measure with high-
sensitivity. We expect to develop a novel biomolecular ID establishment from the new idea.

We use CO2 laser to fabricate the PMMA substrate with a cover slide as a close-ended chip to avoid
evaporation. The present data shows highly stable and repeatable after improvement. Continuing the last
year progress, in order to exclude interferences of background salt in the oligonucleotides, we utilized
some simple, pure chemicals like acetic acid, ammonia, phosphoric acid, glucose, sodium chloride, and two
antibiotics, gentamicin and vancomycin. All chemicals possesses various ionization characteristics and M/m
ratios, which were prepared in eleven orders of concentrations to be analyzed.

We have successfully established a lock-in amplifier systems focus on AC measurement, and also
demonstrated a new model to analyze the biomolecular AC signal response. Although the present data
amount are not very much enough , it is sufficient to prove some important phenomena like highly
repeatable and low error range of the present experimental results. And we ensure the advantages of charge
recycling effect remains measuring environment doesn’ t change with time, so the biochip can be applied
in long time analysis, decrease wasting of samples. We precisely obtained the information of phase delay
in microelectrophoresis and defined the environment-independent characteristics response () .We also
established the theoretical model of ion movement to study biomolecular AC response. After comparing the
computer simulation and data, we found out the capability in
modeling the biosystems. 4

Website: http://cc.ee.ntu.edu.tw/~kuanlab
Lab. Phone:
+886-2-33663700%426/536/130/198
Phone: +886-2-33663569

E-mail: kuan@cc.ee.ntu.edu.tw

Office: fHIEAE513/ BL-513
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SEZ #48 Chung, Hsiao-Wen, Professor

ufﬁ %K%EE‘%%Eﬁié FEBRFTRT 2%
BERIEER HR

Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Department of Electrical Engineering, National
Taiwan University

ERWIRETEME

Magnetic Resonance in Medicine Lab.

FRIIIR20005F 78 » 58 HRREZ IR - BRISIEELIARE 153 » BLIIARE2S - BL
MEFL162 > BIERET11E - BRETPHAREEEUTHIE -

1. FURMEL S ERIREIRSESE A B o FE 5%
NRMBEASANEANEZNRSLE - ASHERHUERHEE - MEESIELRE K CBAESRIEF
IIVEIT ARSRFIZEIRIEE < SREMSI TURME R A - WERSTENGRE -

2. FEREEREHIGERIRES
TEREREHIGERFNEC SMEESERILIREIRES &M - SEMRVEETT - AtESHR
BERAT - ADBSARER TNRHEERENT - StHBREEC R ERBEIHILCREN » MBRIRSENT
EHIERIRIREITES -

Founded in July 2000. Supervisor: Prof. Hsiao-Wen Chung. This lab currently (2009) has 15
Ph.D. students and 2 M.S. students, plus 16 Ph.D. graduates and 11 M.S. graduates. Research
topics include:

1. MR spectroscopic techniques for ascorbic acid detection
Ascorbic acid is an important anti-oxidant in the human body. This project aims to use virtual
titration, J-coupling spectral editing, and navigator echo motion correction techniques to
explore the accuracy of proton MRS for ascorbic acid detection in the human brain in vivo.

2. Balanced steady-state free precession MR imaging Balanced SSFP is a rapid SNR-efficient MR
imaging technique mostly used in cardiac imaging. This project aims at high-resolution
functional imaging in the central nervous system by means of multi-frequency interleaving to
optimize functional contrast in specific regions of interest.

FEfZE5EIE Major Research Areas

BRWRES
Biomedical magnetic resonance imaging
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TfZTst= Research Projects
National \/

T aiwan \/
1. RRIETE RIS S & EIRARE R < SRR Uhiversity \_/
Advanced investigations on rapid steady-state free precession MRI and clinical applications.
2. RS BRI IR AL Al R i B 38
Developments of clinical magnetic resonance spectroscopic techniques for the detection of ascorbic acids.

STETN - TEBERHIRER IREITRIERIR
HENENL : BIRETIER
EtZ=HAE : 2007/08/01-2010/07/30

AETER=FHIRIIBIENTE - ERETRE TR BE FEIREREIRESRZ(BOSS) » 3 —RI T RIKE AR <Y
REA - FEIEEEMERTTEERTRERER - LUSENMEERES MR ETER » tMERRSWESG.0
Tesla)EAABHIAKDEEHIRES - —ZFRSIEZRHEERRER : —  BROIEXEANNBEERRM » LUERE
BOSS fMRIZZERWEE - WIARUIEMTERFRE » $HHFIEEZRERBIESIIEEH LI HEL - FERISLIR
BRERAERGRRMERZESR - —  LEBERERE/)\R0.5mm){EEBOSS fMRI HREIZEEBENMEHIREN S
FHIT - SRAALL - URIEEEHILCFE - TE—SUFTRRIIRFE - QFRAERERESRIEERERR -
= LS sER ST E S HEBOSS fMRISETT - (M ZGRK\EZAMEENRES LESTER « B(O)AEFIEESR
L ERIARRBINREE LB EFEES - HHILAEEBOSS fMRI TR ERTEBRET] - AFEZRMBAR » RZIRT
ERAREEFAFE - SEERRIRSKIEERESHERTTHS RN BTN : BZUERERREE » AIELUER
TEREEEX - LIRSBMIEEE - BMEURIARRBIEIESEIE—TER -

Maximum intensity projection combination of the high-resolution brain functional activation maps from
visual stimulation experiments using three interleaved frequencies, showing activation regions located exactly
on the microvessels in the sulci (a). The activation signals for the high-resolution experiments reached the
level of 15% for all trials, reflecting the effectiveness of partial-volume reduction by high-resolution BOSS fMRI
with the infinite-impulse-response-filtered frequency stabilization (b).

—— S8FP RIRI wilth OHz shilt
=— 53FF BJRI wilh 7Hz shit

=S T H

5 W G 0 B 0 I MM 4 50 B 60 & T
dynamic scan number

(Z£B) HEATUERER  EHRARERFSH -_NERMEINSETERBRBIKIIES L EBEE - BERHIIEE
BELEBIBEHNIKER/ME - (GE) VEEE LERENETENERMPEEE] 15% - RIRBE IR #KE
TEARSERIGER MR ATEM L SN E R BB UBBUREST D EEERE
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Project title: Balanced steady-state free precession MR imaging techniques for functional neural
imaging

Supported by: National Science Council, Engineering Division

Project period: 2007/08/01-2010/07/31

This is a three-year prospective project aiming at the exploration of distortion-free
techniques for blood-oxygenation-sensitive steady-state (BOSS) functional MRI (fMRI) of the brain
at 3.0 Tesla. We shall attempt technical developments to increase experimental robustness,
investigate the signal behavior under different conditions, and perform high-resolution fMRI
experiments to demonstrate the unique advantages of BOSS fMRI. Chronologically, the specific
aims are: 1. We shall develop a multi-frequency interleaving method to widen the spatial
coverage of BOSS fMRI, and a slice-dependent frequency adjustment method to optimize the
functional contrast with respect to the pre-selected region of interest. Experiments using visual
stimulation will be performed to visualize the technical advantages. 2. We shall explore the
effects of spatial resolution on the information specificity, signal-to-noise ratio, and functional
contrast in BOSS fMRI by performing visual fMRI at in-plane pixel width of 0.5mm or smaller,
plus a further increase in temporal resolution using parallel imaging along with a comprehensive
investigation of transient-state signal behavior. 3. We shall attempt the application of distortion-
free high-resolution BOSS fMRI to examine the activation patterns in (1) ocular dominance
column using visual stimulation to left and right eyes separately, and (2) bilateral motor cortex
activation upon movement of different fingers, to fully explore the overall benefits of technical
improvements in BOSS fMRI. Compared with EPI-based fMRI, the anticipated results from this
study should substantially increase the feasibility of detailed structural examination of the fine
activation pattern. Compared with current steady-state-based fMRI, the anticipated results from
this project should widen the spatial coverage with increased experimental robustness. The
overall advantages in BOSS fMRI provide strong potential enhancing future neural functional
imaging.

Website: http://www.mrilab.org/

Lab. Phone:+886-2-33663675

Phone: +886-2-33663628

E-mail: chung@cc.ee.ntu.edu.tw

Office: B35ZEE624Z (MingDa Building 624R)
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=B %  Li, Pai-Chi, Professor

B @ ANSERETHEABTA 2R

BN SEXFERTESR 2R
BIRE L hE TEFRENRE

Director & Professor, Graduate Institute of Biomedical Electronics
and Bioinformatics, National Taiwan University

Professor, Department of Electrical Engineering, National Taiwan University
Adjunct PI, National Health Research Institutes

7|:'J ?/1%%"%/\5
UItrasonic Imaging Lab.

AEREHZTEHFRMILNR997EF »

RN FREE TR BYIEBRET > Bl
UEE FREMENAESRERABARE
# o AEREC DIAECELFZAEEER
TEEHRBRESERE - It » A?BRECHMERBEET B » 1E - ToitlBRBEESESE
SERNMERBEANEDETSIE - SIFRHEEE i 8237 REEEEERNE IEBZ?T‘TEE%
ERIREAZE - ERESIARER - WOREEBRIEAR  RARRERERE - EAEREZINIRE
BEE-

Ultrasonic Imaging Laboratory was founded by
Professor Pai-Chi Li in 1997, with the main research focus in
biomedical electronics and imaging physics. In the past few
years, we have conducted a number of research projects in
biomedical ultrasound and photoacoustic imaging. We have
also made several critical contributions and are now one
of the most visible research laboratories in this field in the
world. Members of the lab come from various backgrounds,
including electronics, informatics, engineering, life sciences
and medicine. We have also been actively collaborating
with research labs throughout the world, covering industry,
research institutes and universities, from basic sciences,
engineering to clinical research. Integrating multi-
disciplinary research efforts, exploring advanced biomedical
technologies, and improving healthcare quality is the mission
of this lab.

T EHZCHEE, Major Research Areas

EMRETE BEKTE £BAERE

Biomedical Engineering, Ultrasound Imaging, Biomedical Photoacoustics
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TfZ25t= Research Projects

1. FRARAEHF < BRSBTSl
Gold nanoparticles for multiple selective photothermal therapy and photoacoustic imaging
2. VEREENEIECESHAR
Integrated approach to dissecting resistance of anti-cancer treatment
3. FARERFRRIIATEC ZART\/ SATEREMSI R
Multi-modality/mutli-targeting micro-imaging for preclinical research
4. MERCEFEBEREGRIFARERBES RN EH R
Development of IVPA/IVUS imaging technologies and investigation on ultrasound-assisted

thrombolysis

STERH - MERANBREBERFERNRE BRI EEI MR
fHBDEENL - BIRRIBEEE
St=HA” : 2008/08/01-2011/07/31

A-FHSIERITEZEERIHMNERRBRTECHEROBERE - MPIFTRABNDABERR
BIRIE (L 2B SRV - UIRABRENMNEHREEES ZMEEE - HPIEAFEED
2 BFAIRREMERNABZERIENBERFR - HEFEETEDETERIEREITE » MBS
REBRIREIAESASNNERC L - At K _BEXBETUBIRBEMEEINNREHREZZH
i - B4 ERNEETONTBANGCESBEREENRNEFHEEESE - AREETR
PREUEARCERETHERER  WERRRITHENCES - BNEIREESNBE KRBT ERSE
RIBRASBEIN - A ELS—ERRIEEE - HWiIGEED FRIE » WSS MRERE—SIEAI
REBIUE - REELERF  BARESKEREIF - UBIMERSIIRE L B R EISIMER
Ao AN BPIESHEENECFABRSIE > BREFTCHEETH » MANERECH - S8
NMEBTREBRMENFREISTH A/ RECERE » BE—BHEAEIEEM - AEtERR=FB

BESETATIRIIE -
- NEREAR AR - F BB REIRE LR
- PNERSUEEED < IS RRIASE - HBEBE R SR B RIS
- MIEREE 2 D FIRETFISE - FBES R I1EEHE

- TNERE R D SRS HED < 1S EEISE

REEZRISETEFREHR - TIERNFERIMEEHERS - BISFEITZHNL
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Fig.1 Laboratory prototype IVUS/IVPA imaging system setup

(b)
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Fig.2 (a) Configuration of integrated IVUS/IVPA transducer, rabbit abdominal aorta (b) IVUS image
(c) IVPA image, and (d) IVUS/IVPA fusion image
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Project title: Development of IVPA/IVUS imaging technologies and investigation
on ultrasound-assisted thrombolysis

Supported by: National Science Council

Project period: 2008/08/01-2011/07/31

The main goal of this three-year project is to develop advanced imaging and therapy
technologies for various stages of vascular diseasess. Specifically, we will develop multi-modality
imaging technologies for atherosclerotic plaque imaging and staging, and image guided
thrombolysis technologies that is assisted by specific binding and acoustic cavitation effects.
The multi-modality imaging will combine both intravascular photoacoustic imaging (IVPA) and
intravascular ultrasonic imaging (IVUS). IVPA primarily shows information related to optical
absorption, and IVUS is primarily based on acoustic scattering. Therefore, the combination
can provide more clinical diagnostic information that cannot be provided by any other existing
imaging technologies. In addition, correlation based ultrasonic flow estimation methods can also
be incorporated in order to provide quantitative blood flow information. Because both modalities
form images based on the detected acoustic waves, the multi-modality imaging system can be
integrated effectively. On the other hand, other imaging methods, such as ultrasonic elasticity
imaging for vessel characterization and plaque staging, can also be effectively integrated to
provide additional diagnostic information in the future. The other major component of this
project is on thrombolysis. In particular, ultrasound and microbubbles will be exploited in order
to understand the potential of cavitation-assisted thrombolysis. Moreover, molecular probes
(conjugated microbubbles) will be developed so that these probes can target thrombus, and it
is expected that this can further enhance the thrombolysis effectiveness. In order to achieve
these goals, we will also work with National Taiwan University Hospital on the animal models for
atherosclerosis. We will work with our international collaborator at the University of New Mexico
as well, on a novel CMUT based photoacoustic transducer. The development and the applications
of the CMUT transducer are also a pioneering work in the field. To this end, the specific aims of
this project include:

- Development of a prototype photoacoustic probe

- Investigation of cavitation assisted thrombolysis

- Development of ultrasonic molecular probes for thrombus targeting
- Investigation of targeted cavitation assisted thrombolysis

- IVPA/IVUS plaque characterization

- Development of dual mode IVPA/IVUS imaging system

- Image guided thrombolysis

-

Success of this project will put the research
team in a leading position in the world in the
area of intravascular imaging and enhanced
thrombolysis.

Website: http://ultrasound.ee.ntu.edu.tw
Lab Phone:+886-2-33669752

Phone: +886-2-33663551

E-mail: paichi@ ntu.edu.tw

Office: fHI2EE425 (BL-425)
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REZ a1z Cheng, Chia-Hsien, Associate Professor

B EERBEBETHENSRIRET 2R

B RBRERET |\ EIIENR 22

B EE KA ER EE T\ BB R\ S tE BEA

Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Division of Cardiovascular Surgery,
National Taiwan University

Director, Heart Transplantation and Heart-Lung Transplantation,
National Taiwan University Hospital

P PIEE Y B

Laboratory for Radiation Physics and Biology Lab.

AEREHRESEIZURI2002FEEREZS ABREBRSINMAEBRINRIL - TEIEFME
BERIESEMGTEEERIIAT - BRI BRI EEENS o RIS =R RS RN AMRER - 18
REAEFIRES NN FERSEPEMNGeFRBEELZEESH - FERECNERBECKERER
BB EL S EER B DIRET  HNAYET - RINGIEMESRNATAL » SERINSREFNNEETS
{E-

The laboratory for radiation physics and biology was established by Jason Chia-Hsien
Cheng, M.D., M.S., Ph.D., with the reconstruction of Division of Radiation Oncology, Department
of Oncology, National Taiwan University Hospital. The main research directions are radiation
physics related to equipment and technique, as well as translational medicine of radiation
oncology. Our research team has been contributing significantly the progress in image-guided
radiation therapy and radiotherapy to hepatocellular carcinoma. The team members of our
laboratory include the radiation physicists, radiation technologists, and radiation biologists from
Division of Radiation Oncology. The laboratory also has the collaboration with the other research
teams in Taiwan and in the other countries.
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TEIAZCHEIE, Major Research Areas

TSRS - IR « METEYS - EiEiEEES

Radiation Oncology, Radiation Physics, Radiation Biology, Cancer Translational Medicine

IH7%5TE Research Projects

1. MEH#RSIBABMEANRBREE T BB MEERIAERT
Mechanism and functional study of radiation induced IL-6 in human endothelial cells
2. UNERERETVERMEIRE LRSS ZMMP-9/MMP-2EE
Mechanism study of radiation induced lung metastasis-the role of MMP-9/MMP-2
3. RS8R EIT R B FNZEREREIAR
Bystander Effect Study of Radiation-Induced Viral Hepatitis B Reactivation
4. MEHRSIBIMENEHBIRESTO=R-8HFRKIE R E L YUEATR

Biological effect and mechanism of radiation-induced interleukin-8 from endothelial cells

-

Website: http://www.ntuh.gov.tw/onc/
Lab Phone:+886-2-2312-3456 ext 67141
Phone: +886-2-23562842
E-mail: jasoncheng@ntu.edu.tw
Office: B REERTFOLI R AIE

S 1EN S BB R D ET DA E
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FRCPSE i Chung-Ping Chen, Professor

BN S8R LERETHEABMI 2R
B SEABRET TEBMARA 2R

Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Department of Electrical Engineering, National
Taiwan University

tj(;q:l_]fl%glﬂaaﬁ \%}EEIEEIFI_ H $mEDDRD Enu"_/"\r._’

SOC VLSI-EDA Lab.

B2003FHIES ABRE—NE—EFEEREIFTR EBRAENN — B R LA RER, Hif5EHE
BEETEREST SRS RENICRTERE - HRNENEISTHERERRITRFBECREL
DIRARISESE - RIEHEIBSRMELECREBIFERBRISE - &I - AFIBDEREEMRIKPEI
FERMERRNUREBRBRECER R - FICRETHE » AMIENERRESERIEIIRZHE
BMPECER - ABREERNRSOEET DRI ATESE

o HEEMRI,PETESRERIE o IRETEERE DM
o FEITENETRMA * SMEEERERET
o FUIBRIREL o HERENEBRRIRERG ISR ERIE

o TJRUEI4ERE

Established in 2003, BIO-EDA-VLSI Lab has been relentlessly pursuing new challenges and
enrich knowledge in the field of EDA, VLSI circuit design, and BIO/Optical Microlithography
Image Simulation and Processing. The focus of our research field include the following 5 major
projects:

Biomedical MRI,PET Imaging processing
Digital Circuit Optimization

Design for Manufacturabiliy
Statistical Static Timing Analysis
High Performance Circuit Design

T EhAZS5EIE Major Research Areas

4 ERRAFBENBRESRRIE, MIRIEMEEST « VLSIEREHENERET « MUK @ RISEEET
BIO/Optical Microlithography Image Processing, VLSI CAD, Microprocessor Design, RF Mix/Signal
Circuit Design
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IfZ5stE& Research Projects

1. A T RERREFEEREL
Deep-Sub-Micron High-speed Low Power Optimization
2. BREEEIDARRETREEL
Domino Adder Design and Automa
3. KR TS BERE A 2 ENER A
Efficient and Accurate Optical Scatterometry Diagnosis of Grating Variation Based on Segmented
Moment Matching and Singular Value Decomposition Method

STEENE : ERDRIABEHENELURSEED R IRE B ERTIAST R M Z2 e
THENEENL - THRERNBEEES
EtEHAR : 2007/08/01-2010/07/31

AERKBZD - Jif (Optical Grating) WREXZHEEED - BT ERFRBIELACMER » F
FAEIEE (Optical Scatterometry) EZEBREMNEAKE —BERNXREERINTIA - KBRS » 81
BHEFERA T AEINER (200nm ~ 700nm)EFHEXA - MEREERNERRIREEEE (reflection
spectrum) ° WRIFFIBICEESHE R A LA ARAY Y EMBE I HEENR SR ERIE » IBEELEE I ERIER
FIFLBESN SN R B I BERVEAMAL T RZAR -

R - AREENERE) - MENSBOREEELTEEENRE (B1aR RS RERNEZER
B B1bARSEMNEIRER) - it - AT EWEMEYRERREREELNNMAN - BFIFBFEARE
EUREE (BEAXIR1012) - BT » B —EITHERNEASHE—REBRHENFRE » EAEBRKEE
RIEREECE TN S - BT EFR LMVERE - HFIRE T BEERRINEZE—BEE
WERE » EEBNEICEEEREESIRIM - SXEEREDMRIAT -

B%  BAIRET 2BRANBELHNITEEZD L BIRHTEEN M - 5 » BINERESR
BREIKEENRIAESE (19 - B8R /& - IERE) BENHI(hierarchically) D3R EME T ERIE -
—BEMEH—ERNNREREE » BFIMTLURBEAINESZE XX EHENTERE » TEESTER
EESTENAMER (WE2) - PBRABEFEELEGE  E—RBERESZWO Mk —LE
BEFAFE » S—ESZBDRINEEEZE - BAITURERESAEHD REVKEENEH - BN
=3I BEERBMPTUBHENBEEREURIKEIRENGR » KFIERTSHEEDH® (Singular Value
Decomposition) 1 E&/N\EFTEHI;M

foe 3 LV EIN - PR ERE ZATLMEEBRR R HEEHNZEEmMEER L HIE—E NS
BT KiBERHA - HAINERGERES T —EULANERNER LS - EEFTEFVNRE - WEIFIER
RIBHVEREEBE 1 00fSHEER -
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Project title: Efficient and Accurate Optical Scatterometry Diagnosis of Grating Variation Based on National
Segmented Moment Matching and Singular Value Decomposition Method T aiwan ‘:/
Supported by: National Science Council Uhiversity \_/

Project period: 2007/08/01-2010/0/07/31

The quality of optical gratings is of great importance to the nanoimprint technology. To ensure the
quality of the fabricated optical gratings, optical scatterometry (OS) is an efficient and effective mean to
diagnose the actual fabricated geometry. Generally speaking, OS scans the reflection light spectrums of
the gratings on varieties of light wavelengths range from 200nm to 700nm and more. If a comprehensive
database of the reflection spectrum has been built, one can use the measured spectrum to search the
matched pattern and finally find out the most possible fabricated shape.

However, due to the everlasting shrinking process feature sizes, the values for the physical parameters
of a grating may deviate significantly from the original design in our SEM chart as shown in fig. 1a (fig.
1b demonstrate the Optical Scatterometry Experimental Setup). Therefore, enormous amounts (more than
1012) of simulations are required to cover all the possible parameters variation ranges. As a result, there are
tremendous difficulties to even build the database, not to mention to efficient query the matched patterns.
To resolve this issue, we develop several effective techniques not only to build compact databases and most
importantly the efficient searching methods. The highlights of our novel algorithms are as follow:

First, a segmented statistical moment matching method has been developed to do a first filtering for
possible matching patterns. In the beginning, all of the spectrum in the database will be classified and
hierarchically sorted according to the values of the first few segmented moments such as mean, variance,
skewness and kurtosis. The definition of the ith moment can be represented as:00=10 000 0=1. Therefore,
once the spectrum of an unknown grating is measured, the calculated moments of the spectrum can be used
as hierarchical indices to find the corresponding sub-database and the comparison for a similar spectrum
can then be done. (see fig. 2) The novelty of our method is that since the standard definition of statistical
moments often put more emphasis on the far end of the distributions, we first chop the spectrum into
segments according to the ranges of the wavelengths (say 50nm). Another benefit of this method is that when
only limited portions of the reflection spectrums are available, our method can still function correctly.

Second, to ensure the best fit (minimum error) of the result, the Singular Value Decomposition (SVD)
technique has been employed. After applied SVD to the original database, a, the database can be decomposed
into a product of 3 matrices, USVT, where U and V are orthonormalized basis and S contains singular values
on the diagonal. We then reduce the database sizes according to the singular values as shown in fig. 3. In this
way, with a measured spectrum, b, the search process can be fundamentally mapped to a least square fitting
problem which can be mathematically expressed as follow: find the i-th basis which minimizes D0 0-00000 2.

Combing the two above mentioned methods, our proposed algorithm can effectively compact the storage
and thus the overall comparison time can be significantly improved. Our experimental result shows that the
search time for a large database case only needs less than a few seconds where more than 100X storage
reductions has been achieved.

B. Acknowledgements
The authors would like to thank ITRI for providing partial support to the work through the grant number
7301XS7400.
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Phone: +886-2-33663611
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Office: fHIEEE625 (BL-625)
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ATHEF #28  Chuang, Eric Y., Professor

B SEABRERETREABNIA

[ERTIERR/ EaRIB R/ MITRER 2R

B SEARERBESMRPILVEDRESIEENERARVERE EHA
B SEABERRSUEADEEARDVEZERE= THA

BN SEABREMEIMPILVEF SHE BR

Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Department of Electrical Engineering/ Department of Life
Science/ Graduate Institute of Epidemiology, National Taiwan University
Principal Investigator, Bioinfomatics and Biostatistics Core, NTU Research
Center for Medical Excellence-Division of Genomic Medicine

Principal Investigator, Translation Lablll, NTU National Clinical Trial and
Research Center

Head, Group of Informational Intellectual Property, NTU Center of
Biotechnology

FEHEERETRINERRE

Bioinformatics and Biostatistics Core Lab.

AERENRRUEREBRREIBEN SMSHIREH - sTFRERSER (DNA microarray) EFERE
ZERTERFSEAENERKR » BRFEERARBRIOE « IRREISFEHTE - AILERZEMR
TSETSEINGERR SR A Bl £ e SeAIE EAVEASE - RIS WESRH BRH - SHGHEEEED T -
EMERZ  BREE  URNBERER 2TEITRETBSEEREHNREEREG - REERKRIER
RSEHENENRE - RENEERABHERBMRRSHENBIED TEE » SRIFREIDE RN
BYARHY -

The focus of our laboratory is using genomic approaches to investigate the mechanisms of
carcinogenesis. DNA microarray has been applied widely in simultaneously monitoring a large
quantity of gene expression patterns and served as a convenient, quick, and reliable method to
investigate specific gene regulation. Therefore, our lab devotes to the application of microarray
technology in the biomedical field. Interests in our laboratory include microarray fabrication,
image capture and analysis, bioinformatics, database management, and analytic technique
to understand the complicated regulatory mechanisms of cancer related genes as well as the
correlation between gene expression or gene mutation and cellular response. Our long-term
goals are via genomic study to identify specific cancer molecules as biomarkers for the targets of

cancer therapy and diagnosis.
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T EIAZTHEIE, Major Research Areas

EWEA - EMEH  BIEEY  BEEY

Biochip, Bioinformatics, Cancer Biology, Radiation Biology

IfZestE Research Projects

1. RN RS EURIT MERZ RS % ERRIRIUELIRIRST Notch pathway
WA 2 AMEARAECL] -08ECLT -5 ZERETBURIE
2. (BRI ES R B E R R TR
Target prediction and regulation of microRNAs
3. FEIEMETEE ~ (LB eBESHEEED TR
Comparison of molecular signatures in Breast cancer following chemo- and/or radiotherapies
4. ERAEREENAREE-BRSUARPIL-ENEFAEL MRV EREE
Bioinformatics and Biostatistics Core Facility
5. DERRESIERES SRR MERELER MEERERKIRIE
Genome-wide screening of genomic alteration and transcriptional modulation in non-smoking

female lung cancer in Taiwan.

STERMH - LERESIERESEFRRZITMERBREE T BERERKIRE
THBDEENL - TEIREEE
EtEHAA : 2007/05-2010/04

fiEEEA+AERC— » HERAREREZRNEE - ToE8NMEXTTCXESBHEHRIT « R
BRABREEIMENETERE - BIRFHEREIR » SBERKN7%NeE T EAMER B G M RAE - 55
EREB I MEREBMFLA - RILIRAITR TN ERESEECESMERER » HRILGEIFRRL
MEC RRIDEE— ST - HABHRBESERBELNHES S|EMEANICOX-209FKIR » EMmS|
tERhE, AT BTt R IREGFRER R MM R S FIRA L MMERS - BthRAERES 0% G EE
MERTERIR G - BRFSRIERV T2 D S MHIEESHE » RtE TREEIFRATIEMEIRE - F2E
RN NERETAREN D - BRI AEENZEENERATUEER(Oncogene) B EREINHIER
(tumor suppressor gene)fIFRIRENEERL)IEE - MERNERNRAEETEERIIRIR - IS 2
RS S SIIEREREENTE - HUEENERSEMEREENRFINEDE - RTE—FT

SEIERFE BN EUEES - HPIBEREEmicroarrayfSEITARIEEREENEE » HEBIFRRK
M REEEANERKIRREREH S EETEE - flABarray CGH ESREREHNEE - IR
FIDNA microarray2REETERIRIEHIUE - FIAhigh-resolution tiling arraysi i — ST S E B EATR
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BEEDN NFRERNEREE R T RERERINIE - KEFNEREES BRI EmER Noational >/
B HHEEIVERITERI— kR - BHELIMARRND FHHRERER - BURREERENZ T aivan \//

U niversity

ETEETRIRTIR - IWBERTIE’RITE -

Project title: Genome-wide screening of genomic alterations and transcriptional modulation in non-smoking
female lung cancer in Taiwan

Supported by: Department of Health, Executive Yuan, R.O.C(TAIWAN)

Project period: 2007/05-2010/04

Lung cancer is the leading cause of cancer mortality in most countries, including Taiwan. The rate of
increase in the mortality of lung cancer in Taiwan is the highest in the world. Smoking is usually considered
to be the major risk factor for lung cancer, since about 90% of lung cancer worldwide can be related to
cigarette smoking. However, only 7% of female lung cancer patients in Taiwan have a history of cigarette
smoking, extremely lower than the percentage of the female lung cancer patients in the United States.
Smoking behavior cannot well explain the exceptional epidemiologic characteristics of the lung cancer women
in Taiwan. Thus, the etiology of lung cancer for non-smoking females in Taiwan remains unknown. Numerous
reports have shown that the patients with lung diseases history or exposure to cooking oil fumes which
can induce the expression of COX-2 have high risk of tumorigenesis. Other reports have also observed that
epidermal growth factor receptor (EGFR) gene mutations are frequently detected in lung cancer, especially
in females and non-smoking patients. However, EGFR gene mutations are only observed in about 50% of the
non-smoking lung cancer females, and thus the conclusion that a significant relationship between EGFR gene
mutations and non-smoking female lung cancer patients cannot be made. Moreover, carcinogenesis appears
to result from the aberrations of multiple molecular pathways, genomic- scale analyses will be essential
to reveal the etiology of non-smoking female lung cancer. Cancer appears to result from the progressive
accumulation of genetic aberrations and genomic rearrangements leading to fusion proteins with oncogenic
properties and chromosome copy number imbalances. Microarray technology provides a powerful tool to
conduct genome-wide analysis of chromosome copy number variations and gene expression profiling analysis.
For better understanding of the molecular mechanisms of non-smoking female lung cancers in Taiwan, we
will use aCGH to identify chromosome copy-number changes, DNA microarray to elucidate the differences of
gene expression, and high-resolution tiling arrays to determine specific gene changes as well as translocation
events in identified altered chromosome regions. New bio-markers identified from those analyses will be used
to assay new patients for further validation. Therefore, more accurate detection methods at diagnosis and
prognosis and new molecular targets for therapy of non-smoking female lung cancer patients in Taiwan can
be developed based upon the molecular signatures generated from this study.

-

Website: http://www.ee.ntu.edu.tw/profile?id=99
Lab. Phone:+886-2-23123456*88685

Phone: +886-2-33663660

E-mail: chuangey@cc.ee.ntu.edu.tw

Office: B3iEEE622Z (MD-622)
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BriE2FAwhole-genome sampling analysis (WGSA) » 52X 61818274 <2 GeneChip Mapping
S500K2#7 » AR EERSpMAB=HEEATHEARIEEDNASEBRIVNR  E—FHRELEHIFIR
SKP2, GDNF, NF-kappaB EXEEE]ARIMERAER o {ifkGeneChip Human Genome U133 Plus
2.0ERRBLHER - RIR140ERMEERHEESEBRIEEEEAARENER - KIPAFS O
GeneChip Mapping S00KEEERFIRAER - BT L EEEERE CNWEREERELENR N BEHEREIE -

We have completed the SNP analysis of 6 specimens by Microarray GeneChip Mapping 500K
chip. We found that DNA high amplification regions at the chromosome 5p in three samples. We
further investigated the potential genes of these alteration regions. Genes encoding S-phase
kinase-associated protein 2 (SKP2), Glial Cell Line-Derived Neurotrophic Factor (GDNF), Nuclear
transcription factor kappaB (NF-kappaB) in chromosome 5p were found in previous lung cancer-
related studies. Regarding the gene expression, we found that 140 genes were expressed
differently between lung cancer tissue and normal tissues. By using the IPA analysis, we found
that genes in high amplification regions of chromosome 5p are involved in many pathways
including cancer, cellular growth and proliferation.
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FHET = Wang, Wei-Kung, Adjunct Professor

B SEABRLRETREASBMIAT FEHR
RIS DIERT FEIAIRE

Adjunct Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics, National Taiwan University
Institute of Physics, Academia Sinica, Adjunct Faculty

FEANEESEHEREE

Non-Invasive Physiological Measurements Lab.

SEEANEREAERE - HEBHURS T ERE TR f*"1:ﬁ“
BERDE EELRRESRERET TR ZRENR  URNAE
BAS BRI RSB - M52 -

TAETER - BREATET ZE009%8R 1 » PrETHAFRT

1. BREZ DT IRSRTE R RGZ BN B -
IS - BREES1 FAIE=RIREZEIVREL F&23 (Prototype)
ETLIRSZE BB EEZENI T TR TR « SEMAS 2 8 A S ThEERY
TIEIER DT : BE—SHEMBRRMIEIRIIAKELA R 5k
B RAMIREY - S E B2 IRERRERZEE MO R ER -

2. FEARNEESHENR -
TR - BRERRLERATLNEAMMRPND - SIEMFE
Mm% -

Non-invasive physiological Laboratory was founded by
Professor Wang Wei-Kung with the main research focus in Pulse-
feeling and foundation of Chinese medicine and non-invasive means to study blood ingredients,
such as Glucose, Oxygen. In the past few years, we have conducted a number of research projects
in the following:

1. Applications of Pulse-feeling in clinic diagnosis
We had finished the prototype of pulse diagnosis system in 1992. We used the pulse diagnosis
system to assist diagnosis of Chinese medicine and analyze the mechanism of Chinese herbs.
And research focus in the relationship between pressure pulse and spectrum of microcirculation
and applications of Pulse-feeling in clinic diagnosis.

2. Non-invasive means to study blood ingredients
In the past few years, we used the non-invasive means to study blood ingredients, such as
Glucose, Oxygen.

FEhH3CHEIE, Major Research Areas

FERAENEESH

Major Research Areas: Non-invasive physiological measurement
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Bfi7T5tE= Research Projects

1. FFRAMEIESAIIMRADIMEE « &
Non-invasive means to study blood ingrediences . Such as Glucose , Oxygen.
2. EEREIRSZIAT
Pulse-feeling and fundation of Chinese medicine.
3. B S IREE T EMEBEEHIS
Food to reduce CO2 production and body Casting.
4. EIEEERE T
How to provide these services through Web.

STERM : ERATIMFEERE
#HBNEENT : TangtestiRDBRAT
STE=HAR : 2003-2010

R SETangtestIHEATNMMEE BIE - BIEHSERNIECEERARTMBIERS - BN RR 3
F<iJournal of Diabetes and Its Complications doi:10.1016/j.jdiacomp.2007.03.011

D Standard

E

TBG mgidl
EEEEEEEEREEEERE-E-ERER

0 20 40 60 30 WO 120 140 160 130 200 220 280 260 280 300 320 340 260
BG mgdl

YERZRIEEAMPEECAEFTERIENE - XE/A—ARIRINIHEE - 113EREEE I Clarke error griddPA ~ B
E - EfFI4RER(r=.81; slope=0.82; intercept=28.0)
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The y-axis represents measurements from the TG (TBG), and the x-axis represents measurements Noational \_/
from the fingerstick blood glucose meter (BG).The 113 data points with correction of both the T aiwan \/ /

position and P criterion, of which 100% fell within Zones A and B in the Clarke error grid. Data Uhiversity

in Zones A and B exhibit a linear relationship (r=.81; slope=0.82; intercept=28.0) between
noninvasive and fingerstick measurements.

Project title: Non-invasive blood glucose monitoring
Supported by: Tangtest Co. USA
Project period: 2003-2010

The objective of this study was to determine the conditions for optimizing measurements obtained with
a noninvasive blood glucose monitor using the optical signal of pulsatile microcirculation (OSPM) in both
prediabetic and diabetic subjects receiving medication. Research design and methods: Eighteen subjects (3
prediabetic, 15 diabetic) aged 61.8 [15.9] years (mean [S.D.]) were studied. OSPM was the pulsatile component
(P) of the signal obtained and analyzed by a blood glucose monitor. The measurement was calibrated to the
fingerstick meter for each subject for personal calibration. Data were obtained from all subjects using both
meters. Results: A total of 179 data pairs were measured and analyzed. The validity of the position of the
tested finger was assessed using the position criterion, which

resulted in the removal of 38 data pairs. The criterion for the intensity of the P signal was satisfied by
141 data pairs, with nonconforming data (with a much lower P signal) mainly occurring below 26°C. A total
of 113 data points passed both criteria, and 100% of them fell within Zones A and B of the Clarke error grid.
Data in Zones A and B exhibited a linear relationship (r=.81; slope=0.82; intercept=28.0) between noninvasive
and fingerstick measurements. Conclusions: Environmental temperature has the greatest influence on the
capability of the OSPM technique to monitoring blood glucose concentration, which is subject dependent. The
position of the tested finger is the second major factor, hence a carefully designed finger adaptor is essential.

Journal of Diabetes and Its Complications doi:10.1016/j.jdiacomp.2007.03.011

Lab. Phone: +886-2-27896712
Phone: +886-2-27896773

E-mail: wkwang@phys.sinica.edu.tw
Office: (PIRIASADIETE KIE234=
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(EERX smiFmuE Kuo, Te-Son, Adjunct Professor

‘55@7(5%‘5‘*?5535 FERFRT FAEHIR
! SEMTRESR REIR
BN SEKSEBTIZMIAT FREHR

Adjunct Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Department of Electrical Engineering/ Institute of
Biomedical Engineering, National Taiwan University

$¢@Ez,ﬂ1 EH\AH_'

Biomedical Signal Lab.

TMBRBEREREFREEESENE L  UERNRRENESEESROMATENNRER. ~8
ﬁiﬁﬁéﬂkié@[‘mﬁﬂ%ﬁ&\tﬂﬂﬂf  TENRTZEERR ESE EEF EREImHE < ERNESE
5TE| - AEREREIBEARINS EZBBWHAHET - ETETBBWHA IR - LEBEF - 8
EREETMERVNTERCEEHATIREEERIAERES - SEVIFBEIIREEERIBEEMIE » AR
KEMRAME - ARG IR FL RSN IRz HIBE ] -

SAEREARRIRESTERMOARL - ETURRARERESR  FAHES - RERS - TNE
 MIEBBEESEERRER A EREREEI R EREIRRINZ S ESTETBS R
EPFHI*E”‘*%EFH’JE%JT WMABRZEFESNRERBRNERMNCRE - FERERETERRAE
sﬁZm’FﬁEﬁ%ﬁﬂm’%ﬂiﬁﬁ‘ﬂﬁﬁz’ﬁﬁéﬁiﬁ*ﬁtk RRMBENHIN » LUATRES - LREEE B
CBERANETEREHARER -

Biomedical Signal Lab focuses on rehabilitation assistance and analysis of biomedical
signals. Our lab has cooperated with medical research institutes closely for several years. In last
decade, our lab had implemented the commercial functional electrical stimulation (FES) system
which was proved too. With our designed muscular FES system, the paraplegics or hemiplegics
with serious disabilities have greatly progressed in their activity in daily life. In addition, we are
also devoted to researches of FES applications in urinary incontinence by conducting animal
experiments for solutions of mammalian neurogenic detrusor overactivity.

Our lab also studies health-care mechanism and system applied in rehabilitation medicine,
preventive medicine, and emergency medicine. Our lab had been aware of the potential of virtual
reality applied in rehabilitation, and an innovated rehabilitation assistance combined with virtual
game was developed successfully for frozen shoulder patients in past years. In biomedical signals
processing and analyzing, our laboratory has made great progress. Our mission statements
include not only focusing on techniques helps for modern medical diagnoses and analyses, but
also keeping developing simple, easy to use, low cost electrical medical assistances.
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FTERHZCHEE, Major Research Areas /

—ry
University \_/
FEEREAEERE  UBNEREESFER CEBEES - BENREENSE  ERIZERR

Bio-medical signal acquisition and processing, Medical instruments based on Digital Signal Processor (DSP),
Technical rehabilitation assistance, Health-care system.

IHZ2EtZE Research Projects

1. ZABKERRBEENEZEG M (healing partnen)Rif
Healing Partner System for the Elderly Healthcare at Home
2. BREBIEERBAREREABRIRIIAE

Modulation of voiding function by electrical stimulation of pudendal nerves in the rat

STEEME  EABRBREEVETEBMH (healing partnen)Rif
THEDEENL « THRERIE
STEHIR © 2008/08/01-2009/07/31

BHZAZLIRGCIRDR » BIEREISTIIERRNTEIIRE CASEREMES - F5EERRREABKERE
ENERRENAHEERE ST ERIZHEREIEXIREGIINEE: FILIEKEIRDE « REZSFIETREBAER HIEERA
2  REHFREE AR EREXRABDMEMIKE « XEAFIERENESESEREME - AINABHEZEHRE
BRERIBMNERA > IIREIRER - E2MEEME - HERIRERBHTESFCR - BRFEZARE - BRHEHE
TENZABRERERM - FSEETH)RSEH - QRERE - Q)EREE » OEESAFFZANNEEEESEL
BRERRBETK » B —EIEEE « ZREE - BEREANZABKERIRECVDEGSBHRM - RSB SZE
FEKAIZSEEDR © M - 5% TV RIERES - TRISARE - EEAIFRN - BEaeRoRoEhEHEE
WE - ISRBEIESHEREE - FEEFAERES - fETRABAOXABTENFRFRETEROMDILE - RIB
NAGERE - RESSIUHZEEBMERNETS BREEAEREARBEEMY) « gIEREIETHEETE - TR
HOIEKBEATKETSRICEN - ERRERRAFRTZERNEE) - FBHE - 18 - REFRIEINSALHEEHRE - I
HERFZEAKTNHRRERE » dEMEZANEEREE  FEREREBNEERE - URERBRREIALE -

Project title: Healing Partner System for the Elderly Healthcare at Home
Supported by: NSC
Project period:2008/08/01-2009/07/31

e
The elderly often suffer from impaired memory, Lab: B35%EE705Z (Ming Da Building R705)

degenerative diseases, and multiple dysfunction in their daily Lab. Phone: +886-2-33669750

living. This project proposes the practical solution for these Phone: +886-2-3366 3632

healthcare issues for the elderly at home. These healthcare E-mail: kuo@ccms.ntu.edu.tw

issues include the prevention of falling in night, the reminding Office: ZEM &8 31222 / EE Building2 R312

for taking medicine correctly on time, the assistance for
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alleviating insomnia, the monitoring for vital signs such as blood pressure, body temperature,
and blood oxygen saturation at the appropriate time , the connection & activation of the
emergency alert system for immediate attention or rescue. That means a user-friendly healing
partner system can help the elderly reducing these risks of emotional disturbance, inappropriate
medication, sleep disorder, postural hypotension, fever, and fall after waking up, etc. This
project is developing a user-friendly healing partner system to provide the following healthcare
functions at home for the elderly which includes

(1) the psycho-emotional partner near the bed,
(2) the reminders for taking medicine correctly on time,
(3) the detection for sleep disorders (insomnia and sleep apnea),
(4) the monitoring for vital signs
(body temperature, blood pressure, & arterial oxygen saturation).

Depending upon the severity and urgency of alert classification it will be connected to
the emergency alert system for informing the medical staff and/or the family to pay attention
and/or rescue the elderly if abnormal vital signs, fall, or life threatening situation detected by
the system. The system can be customized for different individuals. The system also provides
virtual characters with family looks and speeches to interact with the elderly. The interactions,
like listening, seeing, and acting, may augment and excite the sensitiveness and alertness of
the elderly. By the above-mentioned healthcare at home, this system may release the emotional
disturbance such as loneliness, tension, anxiety, & depression, improve the social life, raise the
life quality, and bring more benefit for the elderly, too.
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The foregoing figures illustrate a tailored healing partner system that provides practical solution for
common healthcare issues for the elderly at home.
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RIS s Sung, Kung-Bin, Assistant Professor

B EEABERE T HEEASBAITAT IR
BN SEAREWTIEER BIEHR

Assistant Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics, National Taiwan University

Assistant Professor, Department of Electrical Engineering, National
Taiwan University

F G R EEE
Biomedical Optical Spectroscopy and Imaging Lab.

HFIERZENRRDOARURDAREZEWIEE  iRES T » TESRSEGENDMTURIE
SRRIRBVER - LR YR EREHAF B G - RSB 2ZEN TR - REINEZREHY
R RIEREE) B REEYL - BRIERAILIVZENRSS R -

The research focus in our laboratory is to
push forward the technologies of sensitive optical
detection and imaging systems and utilize these
systems to aid biomedical research and develop
new diagnostic tools. The long-term objective is
to develop minimally invasive diagnostic tools for
early detection of disease such as cancer.

FEHZCEIE Major Research Areas

4SBT L8

Biomedical engineering, Biophotonics
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Ifi7%5tE= Research Projects

1. IREENEECESIAE - IBENEEE (BB SHEERD FIHEHCLBEEED)
Integrated approach to dissecting resistance of anti-cancer treatment in breast cancer -
comparison of molecular signatures in breast cancer following chemo- and/or radiotherapies
(subproject 2)

2. BEEOEBERANRIBREERSCRAIZ R i
An integrated system for sample preconcentration and label-free detection of protein biomarkers

3. AN RS BIEA R TR S8
Development of a micro-measurement module using near infrared confocal microscopy

4. FRIHBAEC A B ELAN AT YL < REE I AT

Study of the relationships between structure of epithelial cells and scattering spectra

STERME - BESEOBERNRBHEEZLCREIZRIR
HEEENL : BIRNE
St=HAR : 2008/08/01-2009/07/31

EN T£2§$E7%nz:ﬁr EEEAE— 1IE]¥JTE'J‘? oo ARIEA R EIREC £ 0 S RUBIBVHE K AtEE R
o LENEEEEMECo THSENERE - SEERSHNERUNERZE DETSERECEED
T HﬂE%ﬁEBF‘T% PR A BRI BT L TmfﬂEH&E’J SERE - BFIRERIRERA - AR
KRERMEEET ST Ho FUWESIRNEEMN - BEHEEISERE - TEXARERIKESE
RAIRGPRIEMRAIZ - HEARERIETSEHENNENRESER < EITSPREZDIFL/ESE
EAMBREEAZRERE  BfHSHBESREVEIENRIRN - EEE2ME - KAREIEDBISE0
ZHAMRENRESEREE  LRRERRRE THRED MR EIZ A D FEECERVRS - EMEAERED
MNEHE - MAFTEUERREFRERERIGEEREN - RRBFHSELS AER I ERNEEE
ESERAPRFSASEEMFLD T - HRBMAKEROMHNSEREBIL - I ESPREMRAZIFEES
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Project title: An integrated system for sample preconcentration and label-free detection of protein biomarkers
Supported by: National Science Council
Project period: 2008/08/01-2009/07/31

The objective of this project is to design, construct and test a novel micro/nanofluidics-based system
that combines sample preconcentration and label-free biosensing to achieve highly sensitive detection of
protein biomarkers. The capability to perform sensitive immunoassays on integrated lab-on-a-chip devices
could lead to significant advances in the diagnosis of infectious diseases and the screening of cancers at
the point of care. In this project, we build a microfluidic device that achieves highly concentrated protein
sample using an ion-selective nanofluidic channel and high-speed electroosmotic flow. Sensitive detection
of antibody-antigen binding event is performed at the site of sample preconcentration using fluorescence
detection and a home-made surface plasmon resonance (SPR) biosensor. We immobilize capture antibody
onto SPR-active Au film under the influence of the protein preconcentration effect to minimize the time
for antibody immobilization. In order to overcome the limitation of sensitivity of the immunoassay due
to diffusion, we use sample preconcentration effect at the site of antigen-antibody binding to boost the
rate of signal development. Therefore, sensitivity can be significantly improved without impractically long
period of incubation. For future work, we will demonstrate sensitive immunoassay of multiple biomarkers in
complex protein mixtures. Thanks to the extremely simple assay format and the relative ease to miniaturize
SPR biosensors, we believe that successful completion of this project would provide a novel and promising
approach to performing immunoassays of low abundance proteins with microfluidics-based devices, which
would make a step closer to our long-term goal of developing miniaturized and cost-effective diagnostic tools
for point-of-care healthcare.

______ \ — ... (a) MEXTESANRER
= Vs Vo Schematic diagram of the micro/
4 \\\< 5 nano-fluidic chip.
i
o
g 100 pg/mL
2™ . (
E_; ;'"I Website: http://www.ee.ntu.edu.tw/
= | I . .
» . S profile?id=739
b) EEIE5 XA HEUE | j
( )ﬁionii:ioiﬁfﬁfr g L Lab. Phone:-886-2-33669600
_ g La—" 1 ng/mlL Phone: +886-2-33669675
fluorescence-labeled protein v TR R TR T S TR .
= E-mail: kbsung@cc.ee.ntu.edu.tw
e Time {min}
Office: B3:EEE715Z (MD-715)
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MEGE evs%  Lin, Chih-Ting, Assistant Professor

EABLERETHEEAZAITAT BIEHR
EXEERTIEER BRI
XSS KEET TIZ2ATAT BEHR

Assistant Professor, Graduate Institute of Biomedical Electronics
and Bioinformatics/ Department of Electrical Engineering/ Graduate
Institute of Electronics Engineering, National Taiwan University

HIRTEBRL REREE
Wireless Bio-Electronics-System Lab.

AEMEMIIIR20065F » TEMRSARFHKERRH R
1BREEAZE - BRILAEY DBl i B i AR R Al B T RIS R I 3T
B - E—S0R - BERSEIREOFACKREREEHRE
RN - JURROREBRA KBRS ARIEERIEI -
Bt » AEREHNRRAB IO EBEFEAEH BRI - Btk
HERRESRECARERERE - AERECHERBETRIRE
FAERARE - DULRER » SRRERBRERNSEETSE » &IF
RERIAREEEEERMNES - TIERMEERARS -

The bio-related research activity is one of the major
focuses in world wide research institutes. However, the
advancement of bio-research is limited by costly instruments
and time consuming analysis. To overcome this obstacle, in
our research group, the nano-electronics and micro-mechanism
are integrated to be a powerful tool for this emerging research
field.

More specific, a series of bio-chemical molecular sensors
can be developed by utilizing nano-scale electrical devices.
Based on the superior fabrication facilities and skills in
Complementary Metal-Oxide- Semiconductor (CMOS) and Nano/
Micro Electro-Mechanical System (N/MEMS), moreover, micro
protein sensor arrays technologies and living cell monitoring
systems are also envisioned to be an exciting research
direction. In summary, our research is aiming at developing

innovative and integrated systems for nano/bio research fields.
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FEFRITAEE] Major Research Areas 'II\!a-tional )
alwan \/
University \_/

SR EMERS - EMEA ~ WD FERIRM - FoREAERIN « ERIRAISS

Bio-NEMS, Bio-Chip, Nano fabrication, Biomolecular Detection Technology

ffZSEtE Research Projects

1. BRGHEM D FRRBITTHS
Nano FET Biomolecular Sensor
2. HPRES RIS RS
In-Vitro In-Situ Cell Monitoring Chip
3. FKIREERERERUTE
Energy Harvesting Devices Based on Nano- Carbon-Coils
4, HERRCAISS BB ot
Wireless Sensor Network Platform Technology

STETM - RETTRIBRENIARBAPEIHEEE N B BRI AR SR
fHBDEENL - THIRRRNEBEES
EtEHAE : 2009/08/01-2012/07/31

INfE AR ENBR(Coronary Artery Disease)iR{b RINILIRILIE » EFSFEEEZBETET —LEIZUTHNF » SIHEILR
BEEEEMESHT ' EXNASBEATAFRZE 2 - BRI TRES FHIEBENNERREREES  BINE
RiBEEDEBHEE BT RAERE - ARV RBESEEMNEE » RUASENGZE - HF » RAEEN
BIRLRENRIARZESIRECHE » AW - AENUERAE ' ERRINEBREERZ AAMERNRERZIE
It » A0fEE— S FADNAR A T E TR R BRI S A N EE R AR E R A ESEBIRERR T Y&
ENRE -

KAFREZ I —RE R R E L SRAUEB/ERINIDNAER R /i - FHREFETEILIEDNAD FRIT
HREREN I ENARER  ARHRMKEF THOERTE » RLUTHERIMIO T RERBLL—DNA A&
HERER » MEEEFSRRERITETONAMZEIE A REMEER KT REE » E—SHRARERETOMLL
¥ HRREERNEMRRAIT A ABE NI UEE BRI aBERMNEE — SRS » TOEBENES SIS ¥ EREIE
RS —RRREEREMRECERERE L - DURABRIBCEREE -

-~

Lab. Phone:+886-2-33663719
Phone: +886-2-33669603
E-mail: timlin@ cc.ee.ntu.edu.tw
Office: E¥R_EE447/ EEII-447
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Project title: The Design and Implementation of DNA System-On-Chip for Heart-Failure Patient
Response in Beta-Blocker

Supported by: National Science Fundation

Project period: 2009/08/01- 2011/07/31

With rapid advancements of System-On-Chip and MEMS/nanotechnologies, a wide variety
of new chemical analysis devices and their integrated system, such as biomolecular analysis
devices and micro-total-analysis systems, have been designed, implemented, and demonstrated.
However, few of them integrated with clinical analysis and achieve the practical requirement of
the modern biomolecular diagnosis. As the consequence, this research project will aim at the
development of DNA analysis system-on-chip for the clinical heart-failure-medicine-treatment,
which is one of the most important steps toward the heart failure disease treatment in both
emergency and chronic recovery. In specific, this research project will be based on the basic
understanding of electronic devices, biomolecular interaction, and nano/micro fabrication
to design and implement the DNA chip for heart-failure medicine treatments. Furthermore,
this research project will also compare with clinical data in order to bridge the electronics,
bioinformatics, and clinical applications into a fully integrated system.

Targeted SNP

(A) Single strand DNA

Silicon substrate

Sllicon substrate

\ \ 3 /
Oxide Debye layer Depletion region
Nanowire Channel
BRERRATHEFTREE © (A)ERDNAZM CoHREl: » IES2#HNEEREELRES

a5 (B)EEESNPRAEYD F I EE S EERDNARE SR » E—SRES#NEEEEDIA—TLL
K252 Eig (depletion region){FIlt—{HE@EE T4 ITUE -
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MEIW #2 Lin, Tzer-Bin, Professor

DUBSASREREISY HiE

B GBS Q*%Eﬁiéuﬂgﬁﬁnﬁﬁ FREHZ

RIEHERIEFTEED AR

Professor, Department of Physiology, College of Medicine, Chung-
Shan Medical University.

Adjunct Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics, National Taiwan University

*ﬂAffElﬂ‘f%EEE%;ME
Integrative Neurophysiology Lab.

AEBEMILRT999F - TENFRSMECERLIESBEZEENT - BRSNS EIEERL
RMFRER - EZFAEABRED HRBWB(E -

Integrative Neurophysiology lab was founded in 1999, with the main research focus on
systemic neurophysiology. In the past few years, we have conducted a number of research projects
and published several articles in spinal reflex potentiation.

FTEFZCHEIE, Major Research Areas

SRS  RRE T LIRS
Neurophysiology, Sensory physiology

IAZ2stE Research Projects

STEEME : —SLEENZEHRE-5IHRERFNEMIRER RS E HBENFREESE
THEDEENL - BIRNBEEE
StEHIRE : 2007/08/01-2010/07/31

REEZIERETRI(Acupuncture) 5|3588-f@23% 8(somato-visceral reflex) BV HIZRINE X 1EE =S
IDEE - BIGNSTRISERIBEFENAIQINR ~ BT ~ iR ~ 32 - KER=I[ER%) - OLUZBEIE - BifENEE
BAMKECEE » MENNESERELIBURINEEREINER » EERHHERERFHEERENMEEHIETA
B - ITFEABRERIR - I Hz BREEBENFXRBRFESAAIREEN - SIRRENEHANBIAESED
IERETIEN0 - HEBI BB SE S IZ B AR S ((RIEER BIEMIRSR ; urethral reflexpotentiation, URP) »
HEM R R R EBFERRZEF(contience) NEEHH - AR EIFEST AMBE A SR SEMEN - FIRE
EETRIBERIZIIURP MUERIET - WIREERMIEANAREERERIEREE -

F—F : Pl Hz SERE/BEERHABEF=NREEN - FFEURP 2R  IEEHEEN D RIES R
ES1EZ SR RVIEMEIINBQX RAPV) : AEEARENENE(1/30Hz $8EAE5I3URP) B » EHHEERDBITEIE
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FEEE 2 BBV BB (Glutamate ;RNMDA) » BN REBHAEESFEME R : AISLIRMEIER
MESRIBT » L6~S2 BEEEHIT—SLESM (EAEPERERBEEN N BE) RIRSMEIL -
FEHRSE—ERVER ORI “EEM SRS RS- KFERIURP” IVEEET - MBHENO MEER -
E_F : BAS—FNEREINE—DRE “BIZEE-KFEEURP” BVEIL - EEIEARCaMK / NO / sGC /
PKG (Calmodulin kinase / nitric oxide / soluble guanylyl cyclase / protein kinase G) SlEEBERE
BELER - FRERSEOMEOMEREL - SEINHEIEAIZEE-KFBEIURP MR - £BEME— - _EME
FBEER - NMEEEEEFEURP NN EEERE » MYEARIRARRIHERENVEIR - BB %R
LEIERIVENE - EE=FEHFISFI BIREEZ (Cyclophosphamide; CP) ST AREERY - RSB 3B
EMIETVE - BRE EIENO B2 URP HIEHL, » FEEACP RISEIERIER - SEMNO BEER » ISFIEBHIR
SNEEREEIZK - BHERRRRIERCP RiVENERZIMNFIBIRHA - SEEESEZRFENO EH
HERIE - EOFESEICP- AR BRI EERIEE -

Project title: NO-mediated electroacupuncture-induced urethral reflex potentiation and the
intracellular messenger pathways involved.

Supported by: National Science Council

Project period: 2007/08/01-2010/07/31

The acupuncture has been widely used to treat various diseases. The mechanism involved
in the therapeutic effect elicited by the acupuncture maybe the activation of nerve activities
influencing visceral functions via somato-visceral reflexes. Many acupoints (i.e. UB31, UB32,
UB33, UB34, CV3, CV4, SP 6, KI3, and Uterus) with therapeutic efficacy for pelvic floor or lower
urinary tract dysfunction via the lumbar-sacral spinal afferent inputs have been reported.
However, the intracellular signal pathways involved in the effectiveness of acupuncture is still
unclear. Recent studies in our laboratory found that the urethral reflex potentiation (URP), which
was elicited by repetitive electroacupuncture (Ea) stimulation at abdominal muscle below the
Uterus acupoint is essential for urine continence. In the present study we designed to apply
1 Hz Ea at Uterus acupoint for 30 min to establish a URP (long term potentiation-like reflex
in the external urethral sphincter electromyogram activity) in anesthetized rats. To evaluate
whether glutamate involves in Ea-elicited URP, intrathecal glutamergic agonists/ antagonists
are administered during Ea test stimulation (TS, 1/30 Hz) / repetitive stimulation (RS, 1 Hz).
In addition, the role of nitric oxide (NO) related in the Ea-elicited URP is also determined in the
study. For this assay, spinal nNOS protein levels are measured 1 hour after TS/RS byWestern blot
assay.

NO and the downstream intracellular messenger cGMP, which is activated by soluble
guanylate cyclase (sGC), are believed to induce long-term changes in efficacy at glutamatergic
synapses through activation of protein kinase G (PKG). The aim of 2nd year is to study the
involvement of the NO/sGC/PKG pathway in a novel form of Ea-elicited glutamate-dependent
URP. To determine the participation of nitrergic neurotransmission in the cyclophosphamide (CP)-
elicited facilitation on the distension-induced URP is another specific aim of this study at the 3th
year. We infer that the increased production of nitric oxide in spinal levels appears to be involved
in the hypergesia and/or hypereflexia induced by CP. To decrease nitrergic neurotransmission
is proposed to prevent the side effect that CP administration to patients causes hemorrhagic
cystitis.
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Illustration of test stimulation (TS) and repetitive stimulation (RS) induced pelvic-urethral reflex activity.
EUSE: external urethral sphincter electromyogram (FREENEHANANER)

TS: Test stimulation GRIFHIERIE, 1/30 Hz)
RS: Repetitive stimulation (E&EERIE, 1 Hz)

-

Website: http://researcher.nsc.gov.tw/
ct.asp?mp=2436&CtNode=530

Phone: +886-4-24730022 #11655
E-mail: tblin@csmu.edu.tw
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Z01HE&D En®#iE  Kuo, Po-Ling, Assistant Professor

BN 5EKSERETHENBMIAT IERR
BN SEARERTIEER BIEHR

Assistant Professor, Graduate Institute of Biomedical Electronics and
Bioinformatic/ Department of Electrical Engineering, National Taiwan
University

TR TAERZE
Cell Behavior Lab.

HHRCTABRZELTEMRRE - ERIEFDRBNTERMEEETEH - WEAEHEEIIEE - HfI
BIETHEABRI BV DD Y B SR R R M - AAEHERERESUSIVFRIVLBENEMS » NEMNNE
FERNIEREREE - EEEEHRIR - At HERHESHIERE - BIEEEHES - 126  LIRE
1t > BN NBFRTERDE T EBEERTEENEE - BRRFIMREREAEHREENE RS RIEE
S URESHIRENZEERH - Sl - ATEMRENDBIRS: - HfIHEHERERRHEESE
AE -~ TRHREN2EAS2RANERTS - ZEERAEEES AHEEHRRESEEE  RIER
RETHREER » MHRSZLRBESR/SE CBRTER -

The primary interest of the cell behavior lab is to investigate cell-cell communication
via various biophysical factors. Specifically, we examine how cells regulate each other using
mechanical and optical signals. Compared with biochemical agents that are primarily transmitted
through diffusion, mechanical and optical signals are relatively long-ranged and transmitted at
a faster time scale. Hence these signals may play a deterministic role in the initiation of tissue
organization at a large spatial scale such as tissue development, regeneration, and degeneration.
Currently we are studying the self-aggregation and integration of homogenous cells, as well as
the spatial coordination of a complicated cellular network composed of heterogeneous cells,
specifically the stratification between mesenchymal and epidermal cells. Current cell model
involves muscle, dermal, and endothelial cells. Our short term goal is to develop a novel platform
that can detect and modulate the mechanical and optical cues communicated between cells. The
long term goal is to improve our understanding in cellular interactions of heterogeneous cells in
various physiological and pathological conditions, and shed light on the therapeutic strategy in

tissue regeneration and degeneration.
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National /
e . Taiwan /
FEAFETEE, Major Research Areas University /

MR G174 ~ REERES « BREYWIE - BRIE - BE1TE
Cell-cell interactions, tissue morphogenesis, medical biophysics, rehabilitation engineering

IfZcstE Research Projects

Effects of cell-cell mechanical crosstalk on the structure and behaviors of muscle cells

Project title: Effects of cell-cell mechanical crosstalk on the structure and behaviors of muscle cells

Cell-cell mechanical communication is proposed to intimately regulate the structure and electrical
behaviors of muscle cells. Our understanding in this regard however is severely limited by the technical
challenging in single cell experiments. In this project we propose to develop an in vitro system to investigate
the effects of intercellular mechanical crosstalk on the structure and behaviors of striated muscle cells. The
system will allow manual removal and reestablishment of mechanical continuities between the cells, tuning
of substrate stiffness, and controllable adjustment of the intercellular distance. Experiments are conducted
on pairs of mechanically isolated cells as well as multi-cellular networks. The electrical response of a single
cell resulting from mechanical cues derived from neighboring cells will be also investigated. We will initially
focus our cell model on striated muscle cells. Later, the effects of mechanical interaction on heterogeneous
cell culture, such as cancer cells and fibroblasts, endothelial cells and smooth muscle cells, will also be
probed. Finally, we will develop a mathematical framework that can quantitatively explain the experimental
observations and propose physical mechanisms underlying tissue morphogenesis in the physiological and
pathological conditions.

Lab. Phone:+886-2-33663719
Phone: +886-2-33669603
E-mail: timlin@ cc.ee.ntu.edu.tw
Office: ¥R _EE447/ EEI-447
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g #4% Lai, Feipei, Professor

BLBETHEEFBITRT 2R
SEHRTIESRR 2R
28

FIRESER R

Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Department of Electrical Engineering/ Department
of Computer Science & Information Engineering, National Taiwan
University

B R BARAISREERERE

Low Power VSLI Lab.

AEREEMILIR987F - HEREZUZPIRENMFEIEMN - EREMEBEE IR T IHFRE
W=18F2 - AEREMRBREELZ - ERELIIDHLIARS ERIGERT » OERUNEDNRRMRER
REIREEER > A BRIFERENMERIENIRSHEABREREEF R AEMARRAS » X8
BENHROOES

1. RIDRARH G A ERETEADHT
2. ElBEFIBEZEMAITNT
3. BEESRM

This lab was established in
1987 and Professor Feipei Lai,
leads 14 Ph.D. students and 24
master students in this lab. The
major research area in the lab
includes Low Power SOC Design,
Security, and Medical Information
System. Our members participate
in the research and development of
the medical information system in
Nation Taiwan University Hospital.
Besides, our lab cooperates with
numerous IT companies and other
overseas universities including
Dortmund University in Germany
and Calgary University in Canada.
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FEFICEIE, Major Research Areas

EERRMERRE BALE  BEEFRR

Low Power SOC Design, Information Security, Medical Information System

TRZSstE Research Projects

1. BEMLEDNRRIERER NS EIUIEEE EXISEREEE T A% (2009/08/01-2012/07/31)

2. FHMEVAEIERE)F &= (2009/08/01-2012/07/31)

1. An automatic tool set for generating, simulating and verifying low power and low leakage content
addressable memory

2. Sharable Knowledge Mining Platform
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STERME - RNTVAEREIFE
THEDEEAL - ITHRBIRNEEEE
EtEHAE - 2009/08/01-2012/07/31

BEENRMNEBERGINEEAERRPBEERRDNNARIBEEESH - OEEEENENEE
BIBIRBRANIEE - SREIRE : BEEARMREE » TRMERRERENEICEUE - WHEE
—SETERIRED - BITSRIEE R (Data)i{ bt N EAVAIEI(Knowledge) - EEERBIMIINERE : FlalD
MEESIERLNAEE « BB AT LUERNHERREEE(Clinical pathway)RERIRIES|(Clinical guideline) » 4
ItEEE—PIRABEREREEERENS - WiERABEESFEMEEETHRIECNEL » BIFARNETY
DEMREMOBESIEER - eABRMS - HBEXMMIEE - EEYSERNRBAMEER  BB6X

Bl BEEFRMEIEHL?  DICOM ~ ICD HEIFEE » S ERERIEE LIV RIRABEREIIIAR
FE - MASHFEARIMEE LRI RNERT » BIRES IR D SHoEMESEMIE - 5—7508 - HtBE#ES
ERESEE LN ERELARTS - FRTE CNERRE « EIRSEE -

Project title: Sharable Knowledge Mining Platform
Supported by: National Science Council
Project period: 2009/08/-2012/07/31

The basic value of health information systems is to support medical related workers to deal
with their jobs more quickly and with less cost. Then, the health information systems can let
organization operate more efficiently and get its best efficiency. Finally, the systems can bring a
great benefit to patients. With the operation of the information system for a long time, there is
a great amount of computerized data stored in the system. After doing data mining focused on
these data, we can extract knowledge from these databases and bring more and more additional
value. For example, if we analyze the sequence of the medical orders and the content of the
laboratory and observation and we can extract the knowledge about the clinical pathway and
clinical guideline. Therefore, we can improve the quality of the health care and reduce the cost.
If the research platform is built based on medical related standards, then the research results
can be shared to other medical related institutions. There are numerous and various cases in
the NTUH (Nation Taiwan University Hospital), and the database contains the needed data used
by data mining. Besides, the health information system in NTUH follows many international
standards such as HL7, DICOM and ICD. If we can build the research platform based on the
database and the standardized systems, then we can share the study results to other medical
institutions. On the other hand, other medical institutions can upload their data to the platform
through many standardized format of transmission, and then they can use the module of data
mining and knowledge discovery in the platform.
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Website: http://archi.csie.ntu.edu.tw/
Lab.: f&=HEE 346 (CSIE 346)

Lab. Phone:+886-2-33664888 ext 346
Phone: +886-2-33664924

E-mail: flai@ntu.edu.tw

Office: fEHEE 419 (CSIE 419)

National

o=

{EERProtégé #REEEHGLIF3 FTm I8 IRC ERRIES|
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BB IE Oyang, Yen-Jen, Professor

BRI EEABEEETHREBAIRET 2R

B EEXBRMREYEREY)EF SRR FE

BN EEXBENTIERR 2R

Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Department of Computer Science and Information
Engineering, National Taiwan University

Director, Center for Systems Biology and Bioinformatics, National
Taiwan University

I o0 =T B EA
DSFEEFEFZTE
Molecular Biomedical Informatics Lab.

DFEBEFEREZINRITENHSREEERZUBRAISRREN SRR L - mBERLEFD
BREERRLE BRI SE B BRE AL ERSLER ALBEU TR B MEAIRIETE

. HomoClust — DIEHERIIHAEREESOERRIIEELME

. iPDA — EREFETHBRER TR

. Proteminer and Protemot — A SEiEEEEBL R ERTEEEEIIEE ;
. MEDOCK — & EHEHREEBHRS

. Prote2S —FEAIEBE _fRi&EHE

. ProteDNA —TERIEEFRE 5 FEADNAGRISIEE

A v AW N —

The Molecular Biomedical Informatics (MBI) laboratory focuses on design of advanced machine
learning algorithms for systems biology research. During the past few years, the MBI team has
proposed three innovative machine learning algorithms and has exploited these algorithms to
develop various bioinformatics software tools including:

1. HomoClust — construction of protein family hierarchy based on sequence alignment;iPDA —
prediction of disorder regions in protein sequences;
2. Proteminer and Protemot — prediction of protein functional sites based on local structural
alignment;
. MEDOCK — emulation of protein-ligand docking;
. Prote2S — prediction of protein secondary structures based on the polypeptide sequence;
. Prote2S — prediction of protein secondary structures based on the polypeptide sequence;

3
4
5
6

T ERHZCHEE, Major Research Areas

. ProteDNA — prediction of sequence specific DNA binding residues in transcription factors.

EMEFR - ErER/MEEE

Bioinformatics, Machine Learning

Annual Report/ No.3 Aug.2009

108




National

tional - —/
o=

1. BEEBREENRER  STRIIEITEHERS
Computational functional proteomics based on automated
knowledge extraction

2. SIRAE B BEAREE
Pilot Research Program of Computational Biology

STERME - LIBESAEENAERCSIEDRITtREERS
TREDEENL - TEIREIRMEEEE
ET=HAA : 2009/08/01-2012/07/31

AESEFEMNRIBEE » BHREFTUBENEETLHERZI
NEMERTERERE » RN TERE/E0EREIER
(protein-protein interactionsf#PPlI) ~ EHE/DNARE{ER
(protein-DNA interactions) ~RUREBB/EERZEIER (protein-
ligand interactions) BY#HET - HRABBGZE T I3 EBENE
i - FEERASTE TR EAVEES MO ENS S B RFIEIVISIEE ¢

1. SBAEHREE(information extraction)#ZiiT » ABE&LHITSTNEHNX
RIOEREHERSEENEH » MBI =ENEHERESEEE
FUEE

2. ERS S S EHEENEER F IR R E S MK LERE

3. ERETRIFTMNIER SR ER AU ZERESTERE -

AT EFRENIEEEEET LRI/ » ZEFIGRETRT
END FHRESEERNE SEOBIEEEANE - SOBHSEREIR
2 - DNALEBRRASTESETEAEEESE - ORELBETMENGLRE
EAIBERPEnE T RERNAE - R AStEIFTHENEYERE
BIERES - NMEBESIWBRUMERRET 2 Lol SRV ERAT L - BN
SR D FE2 KT ERE8 B (molecular diagnosis and therapy)ifZt Lt
EIFTHERNDHIA -
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Project title: Computational functional proteomics based on automated knowledge extraction
Supported by: National Science Council
Project period: 2009/08/01-2012/07/31

The ultimate objective of this integrated project is to design advanced bioinformatics software
for analyzing the details of protein-protein interactions, protein-DNA interactions, and protein-
ligand interactions based on the accurate energy scoring functions proposed by this integrated
project. It is anticipated that with the following distinctive frameworks, the energy scoring
functions developed by this integrated project will feature superior accuracy in comparison with
the existing ones:

1. construct comprehensive binding affinity databases of protein-protein, protein-DNA, and
protein- ligand interactions with automatic information extraction technology;

2. dentify critical energetic terms and design innovative and efficient evaluation algorithms;

3. design advanced non-linear regression algorithms as well as novel multivariate analysis
algorithms.

With the advanced energy scoring functions, we will then move to design innovative
computational methods and algorithms for implementations of molecular docking and predictors
of protein functions, protein binding sites, and TFBS (transcription factor binding sites). As
proteins play the fundamental roles at the molecular level in essentially all physiological processes,
the advanced bioinformatics software designed in this integrated project will not only facilitate the
investigations on many important physiological processes but also provide innovative analytical
mechanisms for studies on molecular diagnosis and therapy.

Website: http://mbi.csie.ntu.edu.tw/member/yjoyang.html
Lab. Phone : +886-2-33664888-410

Phone: +886-2-33664888-431

E-mail: yioyang@csie.ntu.edu.tw

Office: f2HEE431 (CSIE-431)
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=K 28  Kao, Cheng-Yan, Professor

BN SEABRERETHEABHIAT R
BISEBABREFTIESER JR

Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Department of Computer Science and Information
Engineering, National Taiwan University

FEFERE

Bioinformatics Lab.

AERENMRTHRENEARSE XM
R AEMEFASE  FEREZ/EEERELHE
HEREICEREIEMEEL BRSNS EN
B8 - BSWMEsoH - EEEERETEE  EHE
LRE{FREA - BYPRENERET « ERENENESS - BLETRANINRERE - NENEESHRA/RMENS
HERBNRMBEREEMEE » WSHEAR - BEIRABBRREYFHERE L - £EFXARS
B AEREFNREEXNEIEESENR - BES6EXHEA CLBEXFHEE) Bt (88FXESES
B o RERFBLERENAEMBTTH - BOE AN BREUIGS - HEIEEHEREIRIE -

The research focuses of this laboratory are bioinformatics and Taiwanese research. In
bioinformatics, our lab apply genetic algorithm and combinatorial optimization to biological
problems, solving problems from microarray analysis, protein structure prediction, protein-
protein interaction prediction, drug discovery and design, and virtual screening of drug leads.
These diverse topics can also be combined into systems biology, study biological problems from
a global view. We also tried to translate our researches into applications in clinical medicine and
drug developments. In Taiwanese research, we have devoted to the computational linguistics of
Taiwanese, including input (optical character recognition) and output (Taiwanese voice synthesis).
In the future, we would like to incorporate other elements, and construct a more integrative
Taiwanese-computer environment, and facilitate the education of mother tone and archival
research.

T ERAZS5EIE Major Research Areas

£YEN  SIRSTEYE - ERERE
Bioinformatics, Computational Molecular Biology, GA- Based Computing Technologies
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IHZst= Research Projects

EEEMEESON O EEHER

Construction and Application of Intergrated Network Biology Analysis Platform

STETH : BBREVERSoONTTEBBRER
fHEDEENL - THIRERNBEES
Et=HR : 2009/08/01-2011/07/31

AETERZ BERMEEMITL o MBIABR R0 2
S > mEEEED > FERERMEELRIIE » 5B
— BUMRERREEERE - RERESUENESR
NERER - IKERRER, 1R - ERCBIREE : 5
o RE-EWEIIENSNES  RARRETEERN
EMRERER > MEEFERIERERNERRR » iR
HELERSENFREEXNHBEET » UEREIE
SEDR  BRAREREZANEIRT - WoERL -

RIT AT RENEEREERE!T (whole genome
association, WGA) 3% » DIEE— & EE%& 2 (single
nucleic polymorphism, SNP) ZEH{# » 1= MLt SNp £
Mk A ERENM - AR SNP 2E—ZEHNEE - Kt
BEZEERE M SNP (IRIMLEEREERA » BEMI
DAEETE R BRI < BBIRSEN: -

HESN DM FEEESIERMENE - EHERE
ERERNE  BRE0EERE - HERERRER B
REFRERTRER » ARBEBEERF - THHE
BBRER » HERARSEREER - ELERIDIR=
15 WRREEIREFAER - BEEERST - 2218
BRRRIRERDN -

-

Website: http://cykao.csie.ntu.edu.tw/
Lab. : #2EHEE401 (CSIE401)

Lab. Phone:+886-2-23625336 ext.401
Phone: +886-2-33664888 ext.418
E-mail: cykao@csie.ntu.edu.tw

Office: f2FHAE418 (CSIE418)
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Project title: Construction and Application of Intergrated Network Biology Analysis Platform National

Supported by: National Science Council T aiwan \‘// /

Project period: 2009/08/0-2011/07/31 University

This project is to build a platform for research of biomarker and its related technologies. There are two
main functions in this project: one is constructing a connective database of genetic trait, groundwork from
biomedical literatures, to dig out the relationship between disease and genetic trait; the other is providing a
platform of microarray with its data from the public domain or the cooperators to analyze gene expression of
patients' samples. It also suggests information of signal transduction or related metabolic pathway of these
genes. Finally, the aim is for detection of biomarker or remedy target by these two foundations.

SNP (Single Nucleic Polymorphism) is an essential basis of WGA (Whole Genome Association) in the recent
developments. An important issue is to research the relationship between SNP and genetic trait. Due to the
nature of SNP, single mutation of nucleotide, the connectivity of genetic trait usually could be discovered
among genetic sections on chromosome in which SNP locates.

Microarray analysis platform contains several data types of database: protein-protein interaction, protein
of homologue gene, genetic data or annotation by genes and tissues, and information of signal transduction
on pathway. In this project, two applications are to be provided: ranking of connective genes, genetic analysis
in specific tissues of tumor.

POINT

‘ Identify all level
User Query| ™= | 1 interactions
of queries

FE POINT WELEROFREN  BRFEFRBUKRKEEYBEPIWEZEIE - Starting from the
protein-protein interaction data in POINT, several strategies have been developed to identify
important nodes in a biological networks.
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{BWZ 52 Fuh, Chiou-Shann, Professor

B 5 KEEEE T HEHBHIR/
EF ISR/ EBBREIIRESTSTAT 2%

Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Department of Computer Science and Information
Engineering/ Graduate Institute of Networking and Multimedia,
National Taiwan University

BB IEENREERE

Digital Camera and Computer Vision Lab.

AEREHEMSHIZMIIN2003F - TRUSFHMEHRREBHKRREBREIAS - BERENTZEAR
5TE > BRIIERENIEE - FEREEREH B AFRABARER - FEREAE LLRBEELFZE
RERIEEHABARSERE - It - AERECHEREET  BARBBEEFSHRE  STRNEME
BNNENCETSF » SIFRHEEE i - B8F > HI20 : HERE - BUBRIEL » ARHEERE - BIIERHR
BEHE - BEMEF - IBARIAREES B ARINTREERER - EFPERECHIISREHARE
=

Digital Camera and Computer Vision Laboratory was founded by Professor Chiou-Shann
Fuh in 2003, with the main research focus in digital camera and computer vision. In the past
few years, we have conducted a number of research projects in digital image processing and
automatic optical inspection. We have also made several critical contributions and are now one of
the most visible research laboratories in this field in the world. Members of the laboratory come
from various backgrounds, including electronics, informatics, and medicine. We have also been
actively collaborating with research laboratories throughout the world, covering industry, research
institutes and universities, from basic sciences, engineering to clinical research, such as Liteon,
Primax Electronics, Genesys Logic, Syntek Semiconductor, Utechzone, and TRI. Integrating multi-
disciplinary research efforts, exploring advanced digital camera with biomedical applications, and
automatic optical inspection is the mission of this laboratory.
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-/
University \\_//

NI ~ SIIRE - BEBER - BIRBRIE
Digital Camera, Computer Vision, Automatic Optical Inspection, Digital Image Processing

Ifi7T5tE Research Projects

1. BB R RRIE: [RIEHA, LIRMEE, BedE
Image Processing for Digital Cameras: Noise Reduction,
Light Compensation, Facial Color Enhancement

2. BB £ BRIE : BENE, BERE, B EIE
Digital Image Processing for Camera: Color Interpolation,
Color Calibration, Color Management

3. (TENRF S = BRI E R
High Quality Display Adaptation Technique for Mobile
Video Device

4. 1R S HT VBT

Camera Array for Video Conferencing

TEEE | BB BRI B, iREE, BedE
fHEEENL - BIRIE
EtEHA™ : 2009/08/19-2012/07/31

AEIERB=F  BNEMEAASHEBHESSGRIETE » ETEBNBMFEEF(Noise Reduction) » YiF
#f8(Light Compensation) * fEB#Z (Facial Color Enhancement) 23S - TEETEHTHIRD » FFISIFETRIENVIRS
#®0RIRR RYKRBENES » F—FRIES N ERRESS (Sensor) B RFAIREIESZ(SP: Image Signal Processor)
NRERRHENTTF E_EMRRESHLRRE R AR ENEEANERTAEIARNIS S THEES ISR
B, BAESBNE S, S=HRSERNIRNNERNNETE FE24M, 555, BB, (NSBB8
NRIBER, FEERFZHER, HEEBTEZRERE - X EEAREZETE=HENSENRZIER, IReHEN
BIIEFREARN, BMHS AR RIES M EREHIBmS /I -
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Project title: Image Processing for Digital Cameras: Noise Reduction, Light Compensation,
Facial Color Enhancement

Supported by: National Science Council

Project period: 2009/08/19-2012/07/31

This is a three-year project to use computer vision and digital image processing methods
for noise reduction, light compensation, and facial color enhancement of digital cameras. We
will study the best camera, light source, environment, scene, and color interaction. In the first
year, we will develop various noise rduction methods for different sensors and image and signal
processors (ISPs) to achieve optimum noise reduction. In the second year, we will research
the best light compensation algorithm to achieve images with good contrast and shading even
under too bright or dark scenes. In the third year, we will research various facial defect and
color enhancement methods to develop programs and algorithms so that freckles, acnes, skin
darkness, and incorrect color and be enhanced and eliminated from digital camera raw image
and achieve beautiful subject faces and satisfactory images for each shot. We would like to
break the patent and technology barriers of Japanese and American companies and to enhance
and competitiveness of Taiwan companies in international markets.

PEE TR
Imagenomic Noiseware, =48, &, 518, ({48, KT8, #ERERESEIFNRIVIFEEIR -

Hierarchical Noise Reduction, Imagenomic Noiseware, High Frequency, Edge, Pyramid, Low
Frequency, Smoothing, Aim for Real-Time Embedded Hardware Implementation.

-

Website: http://www.csie.ntu.edu.tw/~fuh/  Lab.: &=HEE328Z (CSIE 328)
Lab. Phone:+886-2-236253368% 328 Phone: +886-2-23625336 & 327
Fax: +886-2-23628167 E-mail: fuh@csie.ntu.edu.tw
Office: #8HAE3272 (CSIE 327)
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=L sz Huang, Chiun-Sheng, Associate Professor

BN 5EXRERETHEHBHI SEEIER
REEBRNR  BIER
BN SEAREEMRNRERNR OE8ET

Adjunct Associate Professor, Graduate Institute of Biomedical Electronics
and Bioinformatics, National Taiwan University

Associate Professor, Department of Surgery, National Taiwan University
Attending Physician, Department of Surgery, National Taiwan University
Hospital

FEHICHEIE, Major Research Areas

IENE - EBEREE  BEENR 2 FRITRE

Breast Surgery, Breast Ultrasound, Tumor, Molecular Epidemiology

IFZEstE Research Projects

P EBE R IEREMDEI TEB40-4 955 R L S EEntEia et -

IEFEEEMBER . ENEHENEIET -

ERERAINMRIAEFIR R =R RTME BT ESE D ©

3 WSS BN S RI BTN RE MG R 2 TSR -

KA RS SRR N R BN RIR -

MmEE T e TR EREE L EEED R o

RENE O IBRIEZ CYP1 O(TTTA) EE B AR -

ZEZHIN ~ B - 2/AmENE =HARE - 574 bevacizumab SN EEH = IEEEEMIES

&N - BEATRICE (Protocol BO 20289): An international multicentre open-label 2-arm phase Il

trial of adjuvant bevacizumab in triple negative breast cancer.

9. fEMDED ~ A ~ E_ERMERARTEE - HHESE0IRE ~ XM NFH HER2 BIE23E
BENmA » FMbtrastuzumab &1 docetaxel¥itrastuzumab & docetaxel Fpertuzumab
#trastuzumab &t pertuzumabi8% - A randomised, multicenter, multinational Phase Il
study on trastuzumab plus docetaxel versus trastuzumab plus docetaxel plus pertuzumab
versus trastuzumab plus pertuzumab in patients with locally advanced, inflammatory or early
stage HER2 positive breast cancer.

10. BAHerceptinEE—E & HTaxane B A FAE—RERAELAIHER2 2B IS ER B iE S Herceptin

HENTEERERNEIRIESE 2 5 KEREERRES - Phase Il study of HerceptinO, alone or in

combination with a taxane, as a first-line treatment for patients with metastatic breast cancer,

who have relapsed after receiving Herceptin in the adjuvant setting for HER2 positive early
breast cancer.

© N oWV A WwWDN =

Phone: +886-2-23123456 #65080
E-mail: huangcs@ntu.edu.tw
Office: ERHUIERIRTFITAIES25
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11.Lapatinib ~ TrastuzumabRE#S#HApaclitaxelHE)EEREEHER2 /ErbB2BB It R4S BIF L2
FEi ~ 20l ~ BT SE =HRERAREXEEA randomised, multi-centre, open-label, phase Ill study of
neoadjuvant lapatinib,trastuzumab,and their combine plus pailtaxel in women with HER-2/
ErbB2 positive prrimary breast cancer

12. —1EFE#, 200, BRI, 55 = BRER AR AU, T ST B B B S HHE X EHEDI% 2 LapatinibEaTrastuzumabisia
BEHER2/ErbB2 B R34 Z ERE - A randomised, multi-centre, open-label, phase Il study of
adjuvant lapatinib,trastuzumab, their sequence and their combination in patients with HER2/
ErbB2 positive primary breast cancer

13. B=HAlEM D iC < BRPRAES © CHIRERSHASUEBERETINE IR A Tamoxifen I EAERIIR LA
S EBMTES I E 2B M Phase 1l randomizated study of luteal phase vs follicular phase
surgical oophorectomy and tamoxifen in premenopausal women with metastastic hormone
receptor- positive breast cancer.

StESH - DEEBERRIEBRINE TEE40-495m LI R M e
HENEEN - BIRERS
STEHARY : 2003/12/01-2009/12/31

SEMtE40-4IBRFLIENEHEMEERE » ENRLAERERCSERENFE - T2EDE
45-555% - BFERFNIAERERBTUEERANREENER - AMBERIFERFZMNRTERRS0
BUTREL - ESUERBEKEMERESNG - SHEEFRINEE - #RERK CEFFS R
o NBELBIRAEENREARA > MEEZBERIIEBEFMIRER (Indication)iIFE3REEME - &)
DERAREHERGIER) - ILBERIEERCRIBESMHNRERIEZRUGEA » RITEEES
M -

AErEZ TERT BiRRIEM I EEREIEBE KEI BRI H O EIE40-4 9 R I E EHE
i o ELCERZRETEIC, BRVR0 TR -

(—) £H¥#940-49mR52 ST —ELAREL S HIbEME &S
HIEESIM RS EBERET MY :
(1) ERES AR RERBEELREREEZEE= ;
1. {EHEURESE : STERZERIEERPRERE LT EZEHRERSS LA
(BiElocalized benign&Z & ILUESE)
2. EtEEE 2{8 A& e R ERGPTEE RS
3. EStEMEEER TR 2FENEEERERIGERRER LA

O B EBE KRR M+ BN LTREHIRADS R =2
(=) tEmiEEhte T RS _HIEETU C2Wm
(M) trarmviEshte TREREIE TR m

RETEHDRETET » REBIEGETAFRINERRIEE DT - 1B HIERE(Organization and Ethical
Aspect)  IBAHRFEBREE (Mobilization of Community Resources) » BRFRETGEEN « TESZHIZ(E
EIEEL - KRERERE TR B MBS KEE(Large-scale Mass Screening) ~ IR ~ 238
Bt REEBMEFARMEL PRGBS ERIAEBEEMEN « 052  BZ2iR - UREREHE
E ~ ERIRNES DBl — HHR R ER A (05 —EREE A ERRE) 2 LHER ~ RIEBImiEE S GLEBS RRIERES
N FEIL TR 2 PRI -
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HEIHX 28 Chao, Kun-Mao, Professor

BN SEABRERETHENBHTAT R
BN SEXREEF T ESREWA iz
BN 5EXSEFIBRESEEAN SE2R

Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Department of Computer Science and Information
: Engineering, National Taiwan University
A Adjunct Professor, Graduate Institute of Networking and Multimedia,
'} National Taiwan University

HERHESTEEYSERE
Algorithms and Computational Biology Lab.

HE AR EEMBEREERITIN20025F8A8 - HFIHRESEE ARSI EOMTRRERR - LEER
IREBRETE D LSRR IBIEER LMEENSIERE - TBXRAFE » BAINMRZHERENREIIR
BHRIGIE OV BRUERARETEON - ERII0E - BIEEWEIDN - 2 - EERRBIRE © I250SNP
BHHESRERE  SEAAF2EAF » UREIDH - 1 : RARIIEREE - FAHIRREE - K~
BERENRECEES - ARRGEDE - BIEBVEEEE > o - BLEEE - &/ ) EREHREEE
F - URBIOERRERE - 1 : #HiE03-E - iNEHHE « #EBRHEES - ERIFEHLERMRII
RERE » BAISRRNEEERZEIAREIRERGEBHNERIE » IiFE0ERCFIRESTERENEST
BHENERESE -

The Algorithms and Computational Biology Laboratory was established in August, 2002. We
are interested in all aspects of the design and analysis of combinatorial algorithms. In particular,
we solve algorithmic problems arising in computational molecular biology and networking. For the
past few years, we have been mostly focused on the design and analysis of efficient algorithms
for analyzing sequences and trees. For sequences, we mainly work on problems related to
biological sequence analysis (haplotype vs. genotype; tag SNPs; copy number variations; variant
scoring schemes), and numerical sequence analysis (maximum-sum segments; maximum-average
segments; other maximization criteria). For trees, we mainly work on some tree construction
problems (evolutionary trees; minimum routing cost spanning trees), and tree exploring problems
(tree edge partition; tree querying; swap edges). This has been a joyful and fruitful journey to us.
Our ultimate goal is to reveal more properties related to sequences and trees, and fully utilize
them to design practical algorithms for solving hard problems in that line of investigation.

T E:HZSTEIE Major Research Areas

SIREMREREMENSR  BRE ERIE
Computational Biology and Bioinformatics, Algorithms, Software Tools
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THZ2Et2 Research Projects

1. BE—REBRIEEHERNER AR
Efficient Algorithms for Utilizing SNP information

2. YD ITEEEAREAERERYIDT CHVER
Constrained Heaviest Segments in a Number Sequence and Their Applications in Genomic
Sequence Analysis

STERHE  E—EBRIBEFERIERARS
THENEE(NL : BRIE
St=HAR : 2005/08/01-2008/07/31

AETERFIGHNRERETLBIF—RIVER L - EESNPAIEERNE A EREREITHFRELERIEDN
L EERBELERANE - F—FRMBIRAREERLERHEEELERCBRER S - S_FRFIED
IRERETEAMZESNPEIEERER L - LFRENSEEFER LEE8NEE - F=FHFMRIEERE
REFEELER  RETHUEEEEREFHEINPEEEEE -

AETEEL—RIESNPAIEELEREEE AMME - RFIUSERSRIUSITAEREIIER L » MR
BERDIVERE A EIFLEIE - HFINNESERBERNREIREMER SIS ERIEREI BRI
% - BMBEASTEMRELIDAREMZENENE - NMETLURTASNPAIEEREH L RE N RELERIE DT
Eem » BULURH—LEIRIVBHERE - LIBREREE -

oL B O ) (4
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Project title: Efficient Algorithms for Utilizing SNP information National

vonal -/
Supported by: NSC, Taiwan Taiwan \/ /

University
Project period: 2005/08/01-2008/07/31

In this project, we aim to design and implement algorithms which can improve the power of using SNPs
in association studies and linkage analysis. In the first year, we focus on the design and implementation of
algorithms for inferring haplotypes data from genotype data. In the second year, we emphasize on solving the
problems of tag SNPs selection with poor genotyping quality or genotyping errors. In the third year, we stress
on the design and implementation of algorithms for haplotype block partition and tag SNPs selection directly
using genotype or haplotype data.

We use different mathematical models to analyze each proposed algorithm. In addition, the proposed
algorithms have been implemented and tested on a variety of simulated and biological data. The developed
software along with the corresponding experimental results are available to the public. We believe that
the results of our studies will not only improve the power of using SNPs in association studies and linkage
analysis, but also provide more insights for solving related problems.

Haplo 5
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s, EOEE Su!.!l q! s B 003 @
-5'11.... l=cc=—oo=coo d s:A0mE0 =
S MO WO B: Majorallele  E: Minorallele {2} : Missing data

KRENNEERYIRIEE -
The influence of missing data when identifying haplotype samples.

[

Website: http://www.csie.ntu.edu.tw/~kmchao

Lab. : E2HHEE432Z (CSIE 432) Lab. Phone :+886-2-33664888 ext.432
Phone: +886-2-23625336 ext. 423 Fax: +886-2-23628167
E-mail: kmchao@csie.ntu.edu.tw Office: =HEE423%Z (CSIE 423)
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BTtE%5 8202 Juan, Hsueh-Fen, Associate Professor

BB T ERE R EMASTRT BIZUR
B SERBENFIER BIZUR
B SRS S TR E YIRS BI2UR
Associate Professor, Graduate Institute of Biomedical Electronics and

Bioinformatics/ Department of Life Science/ Institute of Molecular
and Cellular Biology, National Taiwan University

RIEEPBHRE
Systems Biology Lab.

AMRBEEEL RN SRS EY =D (F R
#l > A5 BIESEEEMROIFRNRANER - ERBE
EURERAIEE - RISERNAIRHBENEHERBRLEFRAR
SRR » IEE— D ERRBENENEN - TBHEERE
NRRIREMBMIVERATEATP SHFIIHIEAE T
ERAEMRETHRATCHIERET « AR - MARME
VDR ITERBASERTHVEEY) -

AREZEERIHN B RFEEWEIEERERS E - Rhodopseudomonas palustris (R. palustris) &—
BEEIFMNESHE & BEER_ S IR ARBAMEES - HMIUARREWERIATR. palustrisHILHE
= Al T BEHEEIR. palustris EYIRIRAEENE - WG 2 ERREBREFERITES 23 -

The main research in our lab is to apply systems biology for drug-discovery. We discover
novel drugs for cancer therapy and investigate the molecular mechanism of apoptosis in drugs-
induced cancer cells using systems biology approach.

The other topic in our lab is to apply
systems biology for energy-savvy microbes.
Rhodopseudomonas palustris (R. palustris)
obtains the energy necessary for hydrogen
production through photosynthesis driven
by the “free” supply of sunlight. We
elucidate the functional genome of R.
palustris using systems biology approach;
then apply the results to develop biomass
energy technological platform.

T ERAZCHEIE, Major Research Areas

RIREME « EOERS - £EHA
Systems Biology, Proteomics, Bioinformatics
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IFZSEtE Research Projects National eV
Taiwan /
University \_/

1. WP ERA S EME < ERBIBIAT : annexin A4TERENEA S EE R RIS HH)
Gene network of host cell by Helicobacter: annexin A4 involved singalling and regulation in gastric cancer.
2. DA B RERAAENZ St EERhodopseudomonas palustris /i EAsT E A YE AT
ystems and Computational Biology of Rhodopseudomonas palustris Aimed for Bioenergy Application.
3. Jt&®Rhodopseudomonas palustris DEEITEXIEETZE
Functional genomics of Rhodopseudomonas palustris.
4. BRMEYSREMATEEEYD: DATP S IHIEE T E B R HIFeT
Applying systems biology for anti-lung cancer drug discovery: targeting therapy by ATP synthase inhibitors
and molecular mechanism study.

STERE  FIFRMEYSFRENMEEY

LAATPE A Eg B E TIREE B B R S EREY
THENEENIL - ERNRRBBERIEE (FES)
EtEHAR : 2009/05/01-2011/04/30

fER R DEREIER T HERSRRT - BFEMEMI 308 AT - EAFH
BEEERB15%  MELETFRIHIBANENNR - IEEFINERE © MEHRE
BERILE » MATRRIDEEE » PILUKEIROVNMEEY 2 BUFED < RRENE
REYEP—EFEAVRTTESL - SERRTBVERRNR 3 BEYRSE(E - TER
SREEYSK - EOER - WEIIREMEF MR - [BERTEMSEENR
BRI « EYIFRREERIRRERIEE -

EEERIDORENRNESER BN AL —  SHBENIERE —fIEREENEERBIAERRNES
E-TEEE LEREEMMRERE - STRIRMINBRREDEDER I —ENNEILSY—ATPS REBINHIE] » T
ROEIEIRIEEY) - IR T IEZN - BRAIRONWTIRHEIR  ATPEREHESEMER AN CERPSERR
LIATPE RSN HIE R IEMMEMEIRE T ER - BRIIMEMRSEZ SR BN ESMRETERESFETE -

AT EXTEN B RN ARRENSEMITVELEINAEE LR FUAATPSREB IR RS e B R EAFRI D
FHE o

(

Website: http://juan.lifescience.ntu.edu.tw

Lab. : Life Science Building 1105R (AE6rRIEEE 1105)
Lab. Phone:+886-2-3366-4536

Phone: +886-2-3366-4536

E-mail: yukijuan@ntu.edu.tw

Office: Life Science Building 1105R (ZEanRIZEE 1105)
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Project title: Applying systems biology for anti-lung cancer drug discovery: targeting therapy by
ATP synthase inhibitors and molecular mechanism study

Supported by: National Research Program for Genomics Medicine (National Institute of Health)
Project period: 2009/05/01~2011/04/30

Lung cancer is the most common cause of cancer death in the world and causes 1.3 million
deaths per year worldwide. The five-year, overall survival rate is 15% and has not been improved
over many decades. Even with improving efficacy of surgical treatment, radiation therapy, and
chemotherapy, prognosis for lung cancer patients is still poor. Identification and discovery of
novel drugs for lung cancer therapy is therefore imperative. Systems biology is a new field in
biology that focuses on understanding functional activities from a system-wide perspective. With
the advent of high-throughput drug synthesis, proteomics, transcriptomics and bioinformatics
technologies, systems biology has become a viable approach to improve our knowledge of
health and disease. This holistic approach will enable more rapid advances in elucidating
biomolecular pathways and identifying targets for drug discovery and disease therapies.

Targeting tumor tissues is one of the most powerful approaches to accelerate the
efficiency of anticancer treatments. The investigation of effective targets, including proteins
specifically and abundantly expressed in abnormal regions, has been one of the most important
research topics in cancer therapy. Recently, we have applied systems biology approach on drug
discovery for breast cancer and the results suggest that ATP synthase inhibitors may represent
a new approach for fighting breast cancer and other cancers. Besides breast cancer, we also
observed that ATP synthase was up-regulated in lung tumor tissues. In our preliminary studies,
we treated the lung cancer cells with an ATP synthase inhibitor, Aurovertin B, and observed
strong inhibition on the proliferation of several lung cancer cell lines but little influence on the
normal cell line IMR-90.

The broad and long-term objectives of this proposal are to apply systems biology for anti-
lung cancer drug discovery and to study the targeting therapy by ATP synthase inhibitors and
their related molecular mechanism.

ATP synthase

AERETATPS A ES I HIE o el
ATPEREB S M A BB
TERVIZEEEEY) -

ATP synthase inhibitors can

bind to ATP synthase and may
represent a new approach
for fighting cancer.
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=5 — %8 Lu, Hsueh-I, Professor

B EEANBERE T RGNS F
B SEAREF TIEERENTAT 2R
BT SEASBE SRS 2R

Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Department of Computer Science and Information
Engineering/ Graduate Institute of Networking and Multimedia,
National Taiwan University

~|—-—. It
/E = n\

Algorithmic Research Lab.

BREEERER20055F/MII - BRiHfiEN
1IT§:tEHF£$EEE+TLTIEEj:ﬂI%*$ - AERETH
RETREWEE LIRS - DMLURER -

The Lab of Algorithmic Research was established in 2005. We currently have 8 Ph.D. students
and 19 master students. Our research focuses on fundamental algorithms and their applications.

FTE:HZETEIE Major Research Areas

/im‘-/f . =5/ E#%éuﬂ

Algorithms, Graph Theory, Bioinformatics

Tf3%EtE Research Projects

THEZ ERiRES 2 IHRER BEA

BB ENIEE
algorithms for succinct encodings and compact drawings of planar graphs Succinct dynamic data
structures

AT T N

Website: http://www.csie.ntu.edu. tw/~h|I/
Lab.: f=H8E406 (CSIE 406)
Lab. Phone:+886- 2e -3366-4888 ext 406
e: -h$86--2-3—3-GW8 ext 516
il

- 1@?3?\'@51 6 (CSIE 516)
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STERME - BEERERHTE
fHBDEENL - ERIE
STEHIRE : 2009/08/01-2012/07/31

BAIREEIEERERIEBIINTL » R
([IEREBFRENVEIREIRNS - BEMRE (ordinal tree)
E—EARE > SEHMANTETERHEEEN
IEFHE - HAIHEREH BB RERET L — B8R
% ERTIIMEERE -

1. FERBTRNREZEE  tRESBENEAER CORER -
2. HERIBEESIBMR MO E — LHBFRENVER - AsEE CERIVEIREES -

THEERERIGEBNIARED I ERRENNHMEBRE IR » BELTIRREFHENE
(FTIEFIMIER) N ENRERT R IRIBIAE L » 25D R - BRIEARBIERREHE Chan ~ Hon ~ Lam ~ [
Sadakane £ 2005 (2007)%E » DA% Arroyuelo 7£ 2008 FFTIZHHVIRIE - HR—18E n BEIZEHVEIR] 2n
BRI @SB » Chan SR EHEUSETETSE » RHEFE—EFRFRUTENSERITOE - it
FIRER B SMIES MRS - SHERENES > EF0(g n) B O(glg n) HENEEINEHRE - &
& Arroyuelo BSE—SiSfEGZEBEEEl 2n + o(n) BTt - ERSECEREFIER CAVRER - B
BIMRISEETE O(lg n) BFREASIBENEIEST - LR EIEEN - BN LT ER RSN REERISRE
£ E—THRIRENTSE - I FEEMIVEHEIEREE - B ERMER S EEERNEN  UREE
ENESH -

Project title: Dynamic Succinct data structures
Supported by: National Science Council
Project period: 2009/08/01-2012/07/31

We study the problem of designing succinct dynamic data structures and focus on
representing dynamic ordinal trees succinctly. An ordinal tree is a rooted tree where the children
of each node are ordered. On the unit-cost RAM model with (Ig n)-bit words, we would like to
develop a succinct dynamic encoding for an ordinal tree to achieve the following objectives:

1. minimizing the space usage of the encoding to match its information- theoretical lower bound
in the first-order term.
2. supporting efficient queries and updates in the worst-case time complexity.

While succinct representations for static trees have been extensively studied, the literature
is limited on dynamic cases which permit efficient updates (insertion and deletion of arbitrary
nodes). The best currently known dynamic encoding for trees are due to Chan, Hon, Lam, and
Sadakane in 2005 and 2007, and Arroyuelo in 2008. Based on the natural association between
an n-node tree and a sequence of 2n balanced parentheses, Chan et al. gave the first linear
space solutions for the dynamic parentheses maintenance problem. They proposed two different
O(n)-bit encodings with time efficiency of O(lg n) and O(lg n/ Ig lg n) respectively, supporting
updates and few queris. Arroyueloe reduced the space to 2n + o(n) bits, whose first-order term
is information-theoretically optimal, and supported more queries in O(lg n) time. We propose
to improve the results of of Arroyuelo and Chan et al. to achieve a 2n + o(n)-bit encoding for
an n-node ordinal tree. We would like to obtain new o(n)-bit auxiliaries that enrich the set of
supported queries, and achieve better performance as well for updates in the worst-case poly-
logarithmic time.
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Medical Image Processing Lab.

IESAFRESRENFELHTCHNEEZERR - WRTURESHEBNGT - B RIS G KL
R o FEERIR £ - SERKERENEZENRIR(CAD) T LI E BN BRI D ¥R AR NS EEE - WREAEHENEZET R
LR E S ERER » FIUUKBERIIEIREENTEK © #£1998FMIE » RFIFINRERBSKEK
EHENEZENRIR - BB T N IEIATAERENR - NRETHE2D/3DBERZETRIR - FRBESREZE R - 8
SREMEEZEIRIR ~ PC-basediBE /)§ SETRHR - SIEAREMIE=BZ IS AE » ZEU-SystemsiBERA
g » JABIINT/ARTEMISERE TSI ES N AMBIETE - MEZEEMASER - BABHASRER - 6 KB
Be » SR ~ PRI AR « 84 l:%%‘ BRI B RS FAR

In recent years, the breast cancer is globally the main causes of death for women. If a cancer
can be found out earlier, the curability of the breast cancer will increase greatly. Clinically, the
computer-aided diagnosis (CAD) systems can help physicians to differentiate the benign and
malignant tumors. If the computer-aided diagnosis systems have higher accuracy, the demand of
the breast biopsy can be reduced. Since 1998, we are devoted to develop the ultrasound (US) CAD
systems including 2D/3D US CAD, color Doppler US CAD, whole breast US screening system, color
elastography CAD, and PC-based US CAD. The laboratory also collaborates with The University
of Chicago and U-systems Inc., USA, and has a double Ph.D. program and the Taiwanese-French
orchid project with INT/ARTMIS, Paris, France. We closely collaborate with physicians from Seoul
National University Hospital, Dokkyo Medical University Hospital, National Taiwan University
Hospital, Taipei Veterans General Hospital, China Medical University Hospital, and Changhua
Christian Hospital.

T EfZSTEIE Major Research Areas

BEZEREMEMEZE « FREAERE  STERTRET

Medical Image Computer Aided Diagnosis * Image Processing ~ Multimedia Systems and
Communication
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Ifi7%5tE= Research Projects

1. A ERHEEZEBESHABEIEBESZ R RM
Large Area Breast Ultrasound Using Multi-Pass Scanning and Image Registration
2. 3-D eI EBE R Bl

Computer-aided Diagnosis for 3-D Doppler Breast Ultrasound

BT 3-D EELBBE R BUEILE
WAL ERE
§TEHAE : 2007/08/01-2010/07/31

MEFEFRERHEECAR « BLtHEERBEPNESE
ENAG - TROET » A EEENMENEEREEEREZM
W B R MERETHED « FIFENEBREERRIRAN
YESCEOEN - SUEFTSIRMMEFTERENE —BE T RELBENZ
HEEIR - DUERVABREIATE - REF BB S B RZENERE - K
i E$HRIVEMS » MERE CFHE S SEEBIREEIMNE
ETE SN B BEMERBNZE - ATt ERAR—EELEE
EHENEZENRIR - EERKEHEIEEBFIA3-D Power & NENE
SERERMENEMNEBS KR  REBELMENIERA
BN - /T HMEE SR RENHERENES—3-DRME
(Thinning) BEAREVEINERIEEF (Skeleton) » REBUEABT—T
ERRERERNRIIH—EIMER (Vessel tree) » JULLAITIEIELE
ERITENEBURE CAVFE - S LS ES IR A sRETREBE2E - 3-D
T il NBERNER TNEIRAMEEENES - DElEiikE
BB NS GRREMESANMES S - ERFBMEEAN
HFRIHEERAEIB-mode XSS 1% - LRI EATMARPEES
& - RO BIRSZE R ABENERE » fIUTBZEMERLHIRER
HIIERER - MENFIERSMURERN - 875 2LIt—5FE - [EE
EIEEEUEEIER - RSB HEEBUE R - B
REfIEREE AR BEBERES - EREBEEEIE - BoER
REMMERFEEEDKEREN - N & -

f

Website: http://www.csie.ntu.edu.tw/~rfchang/

Lab: fEHEE402 (CSIE 402) Lab. Phone: +886-2-33664888*402
Phone: +886-2-33664888*331 E-mail: rfchang@csie.ntu.edu.tw
Office: f2EHAE331 (CSIE 331)
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Project title: Computer-aided Diagnosis for 3-D Doppler Breast Ultrasound National

Supported by: National Science Council T aiwan \// /

Project period: 2007/08/01-2010/07/31 University

Tumor angiogenesis is the process that correlates to tumor growth, invasion, and metastasis. Breast
cancer angiogenesis has been the most widely studied and now serves as a paradigm for understanding
the biology of angiogenesis and its effects on tumor outcome and the patient’ s prognosis. Most studies
on characterization of tumor angiogenesis focus on pixel/voxel counts. However, in breast cancer, vascular
morphology and tortuosity can provide more information that helps the physician diagnose more accurately.
This project presents a computer-aided diagnostic (CAD) that can quantify vascular morphology and tortuosity
using 3-D power Doppler ultrasound (US) on breast tumors. The method to extract morphological and
tortuous information from angiography and to relate them to tumor diagnosis results is proposed. At first, a
3-D thinning algorithm helps narrow down the vessels into their skeletons and then the vascular trees could
be produced from these skeletons. These measurements of vascular morphology will be used for the tumor
diagnosis. A 3-D power Doppler ultrasound dataset could be decoded into two kinds of sequential images,
grey and vessel images. The above study based on the vessel images does not use the information of grey
images. Hence, if the grey images could be used in the system, the diagnosis accuracy might be improved.
For example, the position relation of vessels to the tumor could be a good feature. For obtaining the feature,
the grey images are applied by a fuzzy unit, a defuzzier unit, and connected component labeling techniques
to determine the tumor region. Then, the vessels could be classified into inside or outside the tumor.

(b)
3-DE & NNBER -

() REFEBEREH,
(b) HHFRILAEER,
(o) MRMEMEZRLH3-DIE -

3-D Doppler ultrasound case
(a) Original data.

(b) The thinning result.
(c) Three-dimensional reconstruction (c)
via the obtained vascular trees.

Annual Report/ No.3 Aug.2009 | BEBI




8l#g  Tseng, Y. Jane, Associate Professor

2R BIEUR

Associate Professor, Graduate Institute of Biomedical Electronics and
Bioinformatics/ Department of Computer Science and Information
Engineering/ Department of pharmacy, National Taiwan University

TEFR N EEFHERE

Bioinformatics and Cheminformatics Lab.

AEREE—BEERINERZE - IRNSOEMETH - ——RUDFEER/PILERTD FHEHEE
e VB BMCRR > BIESTRILBERETEYRES SIESER  (LBEH  EVEARNFESR
% FERZEEAYMIELLS - BEDTREAMSTHEITRERSEEY  LBEREELENERE - Bl
TEMNREE. BRIV BB AMRERREIZEDRI « 2 - AHRBIEZDTRITERET ~ 2.
UL S =HHSB MBI B ERNEMERE RN CBITRETLLY - 3. BRANRHEZ(LEGE
BB RAR CFARARE2E  IRTE IR ISR B R EEERET -

S—EHRIREROETACRRENBERDMOEENERACSERERTIR/ENS - ItN » &
BREMEEMABREEYERET 27 - SREBEEEHITERNNSIEEYFHEZIAREE -

Bioinformatics and Cheminformatics Laboratory is a multidisciplinary lab. There are two
main research themes in this lab. First and the major one is to analyze molecular structures
such as drugs, endogenous molecules, proteins, and relate the structure for their pattern with
biological activities, toxicities, and biological systems in the field of computational chemistry,
computational toxicology, bioinformatics, cheminformatics, and metabonomics.

The other major theme is to use National Health Insurance Research database to perform
analysis in prescription usage, prescribing pattern of medical personal, related policy impact
and health behavior. We collaborate closely with pharmaceutical companies, drug synthesis
groups, and drug analytical groups to conduct drug discovery research.

FE:fZE5EIE, Major Research Areas

BN EREIESIES, SYENS, (LBEEHS, BEENS
Computational Chemistry and Computational Toxicology, Cheminformatics, Bioinformatics,

and Medical Informatics
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tf5T5t2E Research Projects N ©
Taiwan /

U niversity

1. SHEEBEIE Y EREIRRIER
3D conformational structure patterns for fast bioinformatics database searching.
2. SUEIEENEITCEGIT--LlaptamerZ SRAEEFETE(In silico) L &R RIAFIMEN ENIEEN(FEE )
In Slico aptamer platform for anti-angiogenesis on breast cancer (subproject 1 of Integrated approach to
dissecting resistance of anti-cancer treatment in breast cancer).
3. iEBRE LI E BRSBTS TR
In Silico Lead Optimization and Preclinical Safety Screening
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STERN - AEEBRNERIECESIAT-Maptamer ZBIHEEEERE(n silico) FERRIF MEHNENI
EEYM(FETE)

HENEN - BRMBES

EtEHAR : 2007/08/01-2008/07/31

EEEFEED » HfIEEEMTSHREETWO1RI(replace aptamers)iULEY) » IEREIFNDF
EFINEFENEEYBES2acBRTERE - ¥/ Ereceptor independentfYQSARDHT » FiFIEEEH—RT HNHIE
BYEHE ~ LEEAIEBESE - EH4D-QSARNTARIIIHIBERIEEGETIEE2EE - RIZ4D-QSAR
HTBCM-TWE—RIBEBINHIE O HTHER - #518 CANEIETI RS EBIREL -

QSARIEELZEITWO 1 B ET A 2ERE BB HHERAAMDA-MB-23 1 (3LE)FIPC-3 (RFEAR) 2 IC5 0Z B2 &M
RPEERR - IR {EEREPRENEEERIBAERHRBR2K120. 82 R EHEHRREQ2A520.7
fEMDA-MB-231 218 H c MEERIIEERE - ICS0REES L SRR BRIt 51858 -
EfERHBPC-3AMEBLIEANRE - ME—EHMNEE B LR — R s BRSHE
5 IWNEMEBEPC- 3R EEREMITRSRTE -

SERIEAEBEATPEZGSENERNRT - HoRiSEESn T E0EEBATPIRSEINIVHR
KBS EREEBR » £4D-QSARIEBERBEFIHER - IFIHETATPIESEIIZETWO 1 FLWI&RETRE
HUARHY -

Project title: In silico platform for anti-angiogenesis screening
Supported by: NSC
Project period: 2007/08/01-2008/07/31

We developed an in silico platform for a series compounds as guides for anti-angiogenesis.
We performed receptor independent 4D-QSAR analysis to construct quantitative models
of enzyme inhibition as a function of the conformation, alignments, and putative binding
pharmacophore of the series inhibitors from ligand structure and conformation profiles. The
QSAR analysis result indicated possible structural modifications of the BCM-TW series class of
protein kinase inhibitors with the goal of expanding the pool of TWO1 series derived inhibitors of
protein kinase.

QSAR models were constructed and structure pharmacophore models with IC50 value of
TWO1 analogues against human tumor cell lines of MDA-MB-231 (breast) and PC-3 (prostate)
were proposed. The preferred models for both two data sets contained correlation coefficients,
R2, larger than 0.8 and cross-validation correlation coefficients, Q2, larger than 0.7. For MDA-
MB-231, the pharmacophores of the preferred models indicated that the IC50 was related to the
descriptors to specific special arrangement with the pharmacophore type non-polar. For PC-3
cell line assay, similar special arrangement descriptors with the similar pharmacophore type
displayed the highest weight and much larger than the other descriptors in the same model.
Moreover, the other pharmacophores in the model for PC-3 are either of polar negative or
hydrogen-bonding acceptor type.
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In the previous kinase pharamacophore studies on the main binding site with ATP, the Noational
binding mode highly depended on hydrophobic and aromatic pharmacophores around the ATP T aiwan
binding site of protein kinases. From the 4DQSAR pharmacophore model and the literature, we University
concluded that the ATP binding site was the most possible target for TWO1 analogues.

GCOD(0,0,-1,p-)
\ :
GCOD(l,2 _,rf,]‘! IZJ;-i_:l

GCOD(-2,1,10,any) |

ABREF R EREARSNE —EEEA L SYBCM-TW-026 EEEHMIER - BRI RERER1A » WoRIARR
B fIeREespFRr EUEE) « TEEWit R IS5R0Z8 ) FIPENFL -
Predicted Active Conformation for Compound BCM-TW-026 Using The Unique Models from Alignment. The

grid cells from the model are the colored 1A cubes. IPE type “any” , “polar” or “H-bond accepter” was
represented by the color of cube with green, red or violet respectively.
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97. Tzu-Ming Liu, Ja-Yu Lu, Hung-Ping Chen, Chung-Chiu Kuo, Meng-Ju Yang,Chih-Wei Lai, Pi-Tai Chou, Ming-Hao Chang,
Hsiang-Lin Liu, Yu-Tai Li, Ci-Ling Pan,Shih-Hung Lin, Chieh-Hsiung Kuan, and Chi-Kuang Sun, Resonance-enhanced
dipolar interaction between terahertz photons and confined acoustic phonons in nanocrystals, Applied Physics Letters,
Vol 92, March 3, 2008, Art. No. 093122.

98. 7. K. H. Chiang , S. W. Lu, Y. H. Peng , and C. H. Kuan, C. S. Tsai, “Characterization and Modeling of FastTraps
in Thermal AgglomeratingGermanium Nanocrystal Metal-Oxide-Semiconductor Capacitor,” JOURNAL OF APPLIED
PHYSICS (SCI,El) JOURNAL OF APPLIED PHYSICS 104 (1), Art. No. 014506 Jul 1 2008., Jul. 2008.

99. Chen TT, Hsieh YP, Wei CM, et al., “Electroluminescence enhancement of SiGe/Si multiple quantum wells through
nanowall structures,” NANOTECHNOLOGY (SCI,El), 19 (36) Art. No: 365705 SEP 10 2008, Sept. 2008.

100. Chen YR, Kuan CH, Suen YW, et al., “High-density one-dimensional well-aligned germanium quantum dots on a
nanoridge array,” APPLIED PHYSICS LETTERS, 93 (8) Art. No: 083101 AUG 25 2008., Aug. 2008.

101. Peng HH, Huang TY, Tseng WYI, Lin EL, Chung HW, Wu CC, Wang YS, Chen WS. “Simultaneous temperature and
magnetization transfer monitoring during HIFU treatment: preliminary investigation on ex-vivo porcine muscle,”
Journal of Magnetic Resonance Imaging, accepted, 2009.

102. Lin JM, Tsai SY, Liu HS, Chung HW, Mulkern RV, Cheng CM, Yeh TC, Chen NK. “Quantification of non-water suppressed
MR spectra with correction for motion-induced signal reduction,” Magnetic Resonance in Medicine, accepted, 2009.
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Juan CJ, Chang HC, Hsueh CJ, Liu HS, Huang YC, Chung HW, Chen CY, Kao HW, Huang GS. “Comparison
of echoplanar and PROPELLER diffusion-weighted MRI for the assessment of ADC values of the salivary
glands,” Radiology, accepted, 2009.

Chou MC, Tzeng WS, Chung HW, Wang CY, Liu HS, Juan CJ, Lo CP, Hsueh CJ, Chen CY. “T2-enhanced
tensor diffusion trace-weighted image in the detection of hyper-acute cerebral infarction: comparison
with isotropic diffusion-weighted image,” European Journal of Radiology, accepted, 2009.

Tsai PH, Chou MC, Lee HS, Lee CH, Chung HW, Chang YC, Huang GS. “MR T2 values of the knee
menisci in the healthy young population: zonal and sex differences,” Osteoarthritis and Cartilage,
accepted, 2009.

Chao TC, Chou MC, Yang P, Chung HW, Wu MT. “Effects of interpolation methods in spatial
normalization of diffusion tensor imaging data on group comparison of the fractional anisotropy,”
Magnetic Resonance Imaging 27, 681-690, Jun, 2009.

Chou MC, Tsai PH, Huang GH, Lin MH, Lin CY, Lee HS, Lee CH, Chung HW. “Correlation between MR T2
value at 4.7T and relative water content in articular cartilage with experimental osteoarthritis induced
by ACL transaction,” Osteoarthritis and Cartilage, 17, 441-447, Apr, 2009.

Juan CJ, Chen CY, Jen YM, Liu HS, Liu YJ, Hsueh CJ, Wang CY, Chou YC, Chai YT, Huang GS, Chung
HW. “Perfusion characteristics of late radiation injury of parotid glands: quantitative evaluation with
dynamic contrast-enhanced MRI,” European Radiology, 19, 94-102, Jan, 2009.

Chung HJ, Chung HW. “Scale issue in fractal analysis of histological specimens,” Human Pathology,
39, 1859-1860, Dec, 2008.

Liu HS, Chung HW, Juan CJ, Tsai SY, Wang CY, Chan CC, Huang GS, Chou MC, Lee CS, Ko CW, Cho NY,
Chen CY. “Anomalous J-modulation effects on amino acids in clinical 3T MR spectroscopy,” American
Journal of Neuroradiology, 29, 1644-1648, Oct, 2008.

. Shih YY, Buchert M, Chung HW, Hennig J, van Elverfeldt D. “Vitamin C estimation with standard TH

spectroscopy using a clinical 3T MR-system: detectability and reliability within the human brain,”
Journal of Magnetic Resonance Imaging, 28, 351-358, Aug, 2008.

Tsai SY, Otazo R, Posse S, Lin YR, Chung HW, Wald LL, Wiggins GC, Lin FH, “Accelerated proton echo
planar spectroscopic imaging (PEPSI) using GRAPPA with a 32-channel phased-array coil,” Magnetic
Resonance in Medicine, 59, 989-998, May, 2008.

Chou MC, Wang CY, Liu HS, Chung HW, Chen CY, “Pseudolesions arising from unfolding artifacts
in diffusion imaging with use of parallel acquisition: origin and remedies,” American Journal of
Neuroradiology, 28, 1099-1101, Jul. 2007.

Tsai SY, Posse S, Lin YR, Ko CW, Otazo R, Chung HW, Lin FH, “Fast mapping of the T2 relaxation time
of cerebral metabolites using proton echo-planar spectroscopic imaging (PEPSI),” Magnetic Resonance
in Medicine, 57, 859-865, May 2007.

Wu ML, Wu PH, Huang TY, Shih YY, Chou MC, Liu HS, Chung HW, Chen CY, “Frequency stabilization
using infinite impulse response filtering for SSFP fMRI at 3T,” Magnetic Resonance in Medicine, 57,
369-379, Feb. 2007.

Yan-You Lin, C.-W. Lin*, Lung-Jieh Yang, “MICRO-VISCOMETER BASED ON ELECTRO-WETTING ON
DIELECTRIC” , Electrochimica Acta 52 (2007) 2876-2883.

. Long-Sheng Lu, Chau-Chung Wu, Li-Man Hung, Meng-Tsan Chiang, Ching-Ting Lin, C.-W. Lin, Ming-Jai

Su, “Apocynin alleviated hepatic oxidative burden and reduced liver injury in hypercholesterolaemia” ,
Liver International On line Publication.

Da-Shin Wang, Yen-Chun Chen, and C.-W. Lin*, “Measuring Optical Constant of Gold-Nanoparticle
Monolayer and Its Applications to SPR Simulation” , J. Bionanoscience 1:37-43, 2007.

Ling-Chih Chien, NF Chiu, Adam SY Lee, LJ Yang, Y] Yang, KC Wu, CK Lee, C.-W. Lin*, “Electrochemical
Detection of high-sensitivity C-Reactive Protein Based on Biomimic Design of Electroactive
Nanoassembly Multilayers” , J Bionanoscience, 1: 44-50, 2007.
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Da-Shin Wang, C.-W. Lin*, “Density-dependent optical response of gold nanoparticle monolayers on silicon
substrates” , Optics Letter 32(2007)2128- 2130.

Szu-Yuan Lee, Chun-Nan Lee, Holl Mark, Deirdre R. Meldrum, C.-W. Lin*, “Efficient, Specific, Compact Hepatitis B
Diagnostic Device:Optical Detection of the Hepatitis B Virus by Isothermal Amplification” , Accepted by Sensors and
Actuators B:Chemical Sensors and Actuators B 127 (2007) 598-605.

Szu-Yuan Lee, Chun-Nan Lee, Holl Mark, Deirdre R. Meldrum, Chih-Kung Lee, C.-W.Lin* , “Optimal Hepatitis B Virus
Primer Sequence Design for Isothermal Amplification” Biomedical Engineering, Applications, Basis, Communications
19(2007): 137-144.

Wan-Yu TSENG, Min-Huey CHEN, Hui-Hsin LU, C.-W. LIN, Tseng-Ting HSIEH, Chun-Hao CHEN, Juin-Yih LAI, Bor-
Shiunn LEE, “Tensile bond strength of Er,Cr:YSGG laser-irradiated human dentin to composite inlays with two resin
cements” . Dental Materials Journal 26(5):746-755 (2007).

Nan-Fu Chiu, C.-W. Lin*, Jiun-Haw Lee, Chieh-Hsiung Kuan, Kuang-Chong Wu, Chih-Kung Lee, “Enhanced luminescence
of organic/metal nanostructure for grating coupler active long-range surface plasmonic device” , Applied Physic
Letters, 91, 083114, 2007.

Nan-Fu Chiu, C.-W. Lin*, Jiun-Haw Lee, Chieh-Hsiung Kuan, Kuang-Chong Wu, Chih-Kung Lee, “Enhanced luminescence
of organic/metal nanostructure for grating coupler active long-range surface plasmonic device” , selected for the
September 3, 2007 issue of Virtual Journal of Nanoscale Science & Technology.

Nan-Fu Chiu, Chun Yu, Shou-Yu Nien, Jiun-Haw Lee, Hung-Chun Chang, Chieh-Hsiung Kuan, Kuang-Chong Wu, Chih-
Kung Lee and C.-W. Lin*, “Enhancement and Tunability of Active Plasmonic by Multilayer Grating Coupled Emission” ,
Optics Express 15(2007):11608-11615.

Szu-Yuan Lee, Chun-Nan Lee, Mark Holl, Deirdre R Meldrum, C.-W. Lin*, “Compact Optical Diagnostic Device for
Isothermal Nucleic Acids Amplification” , Sensors & Actuators B: Chemcial 133 (2008), pp. 493-501 DOI information:
10.1016/j.snb.2008.03.008.

Henghua Deng, Dongfang Yang, Bo Chen, C.-W. Lin, “Simulation of Surface Plasmon Resonance of Au-WO(3-x) and
Ag-WO(3-x) Nanocomposite Films” , Sensors & Actuators B: 134 (2008),502-509.

Tzu-Chien Hsiao, Chia-Chi Chang, Chien-Sheng Liu, C.-W. Lin, Chih-Yu Wang, Jiun-Hung Lin, Shih-Chung Chen, Shih-
Tsang Tang, Chih-Kung Lee, Su-Ming Hsu and Hsin-Hao Chang, “Education System Integration in Cross-Disciplinary
with Colleges -Virtual Biomedical Instrument (VBI) for example” , Biomedical Engineering: Applications, Basis and Com
munications,Vol.20,N0.3(2008)153-160.

g ~ 58 TR - TES - B8, “ERRESRAIRKISE B EERERMR" , EES (Mechatronics Maganize) 2007 :
02, pp. 154-161

HEE « BEE - MBI - FHIB 3 MR ST * REBRFHLIRELERRAC HSRstREYEnEERE" |, MRHESK
REEREET)17: 18-27 2007/06

Rk NSRS, EERAZERET , BiE8105/01/2008
RIH ~ BFE - MEE - FHHE3 > 2EEEE  BE  EESKEREOECERRERST BRERIE, 194:54-59, 2008/08

Yao-Joe Yang, Yu-Jie Huang, Hsin-Hung Liao, Tao Wang, Pen-Li Huang, Chii-Wan Lin, Yao-Hong Wang, Shey-shi Lu, “A
Release-on-Demand Wireless CMOS Drug Delivery SoC Based on Electrothermal Activation Technique” , ISSCC 2008.

Wei-Hao Chang, Jyh-Horng Chen and Lian-Pin Hwang. “Single-sided mobile NMR apparatus using the transverse flux
of a single permanent magnet” . Magnetic Resonance Imaging. 2009.

Yu-Che Cheng, Jyh-Horng Chen, Tsu-Tsuen Wang and Ta-Te Lin. “A post-processing method for correction and
enhancement of chemical shift images” . Magnetic Resonance Imaging. 2009.

Kuan-Hung Cho, Chun-Hung Yeh, Yi-Ping Chao, Jiun-Jie Wang, Jyh-Horng Chen and Ching-Po Lin. “Potential in
reducing scan times of HARDI by accurate correction of the cross-term in a hemispherical encoding scheme” . Journal
of magnetic resonance imaging. 2009, 29(6): 1386-1394.
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Changwei W. Wu, Hong Gu, Hanbing Lu, Elliot A. Stein, Jyh-Horng Chen, and Yihong Yang. “Mapping
functional connectivity based on synchronized CMRO2 fluctuations during the resting state” .
Neurolmage. 2009, 45(3):694-701.

Chien-Yuan Lin, Ming-Huang Lin, Wai-Mui Cheung, Teng-Nan Lin Jyh-Horng Chen and Chen Chang. “In
vivo cerebromicrovasculatural visualization using 3D AR2-based microscopy of magnetic resonance
angiography (3DAR2-mMRA)” . Neurolmage. 2009, 45(3):824-831.

Yi-Ping Chao, Kuan-Hung Cho, Chun-Hung Yeh, Kun-Hsien Chou, Jyh-Horng Chen and Ching-Po Lin.
Human Brain Mapping. “Probabilistic topography of human corpus callosum using cytoarchitectural
parcellation and high angular resolution diffusion imaging tractography” . Human Brain Mapping.
2009, 00:1-16.

Chih-Chia Huang, Chia-Hao Su, Wei-Ming Li, Tzu-Yu Liu, Jyh-Horng Chen and Chen-Sheng Yeh.
“Bifunctional Gd203/C Nanoshells for MR Imaging and NIR Therapeutic Applications” . Advanced
Functional Materials. 2008, 18(2):249-258.

Chia-Fone Lee, Chih-Hua Shih, Jen-Fang Yu, Jyh-Horng Chen, Yuan-Fang Chou, Tien-Chen Liu. “A novel
opto-electromagnetic actuator coupled to the tympanic membrane” . Journal of Biomechanics. 2008,
41(16):3515-3518.

Ping-Ching Wu, Chia-Hao Su, Fong-Yu Cheng, Jun-Cheng Weng, Jyh-Horng Chen Tsung-Lin Tsai, Chen-
Sheng Yeh, Dar-Bin Shieh. "Modularly Assembled Magnetite Nanoparticles Enhance in Vivo Targeting
for Magnetic Resonance Cancer Imaging". Bioconjugated Chem. 2008, 19(10):1972-1979.

Yi-Ping Chao, Jyh-Horng Chen, Kuan-Hung Cho, Chun-Hung Yeh, Kun-Hsien Chou, Ching-Po Lin.
“A Multiple Streamline Approach to High Angular Resolution Diffusion Tractography” . Medical
Engineering & Physics. 2008, 30(8):989-996.

Changwei W Wu, Hong Gu, Hanbing Lu, Elliot A Stein, Jyh-Horng Chen, Yihong Yang. "Frequency
Specificity of Functional Connectivity in Brain Networks". Neurolmage. 2008, 42(3):1047-1055.

Changwei W. Wu, Kai-Hsiang Chuang, Yau-Yau Wai, Yung-Liang Wan, Jyh-Horng Chen, Ho-Ling Liu,
“Vascular Space Occupancy-Dependent Functional MRI by Tissue Suppression” . J. Magn. Reson.
Imaging. 2008, 28(1):219-226.

Chien Yuan Lin, Chen Chang, Jyh Horng Chen, Tien Nan Lin. "Dynamic Changes in Vascular
Permeability, Cerebral Blood Volume, Vascular Density and Size after Transient Focal Cerebral Ischemia
in Rats: Evaluation with Contrast-Enhanced Magnetic Resonance Imaging". Journal of Cerebral Blood
Flow & Metabolism. 2008, 28(8):1491-1501.

Chi-Chia Huang, Tzu-Yu Liu, Chia-Hao Su, Yi-Wei Lo, Jyh-Horng Chen, Chen-Sheng Yeh,
"Superparamagnetic Hollow and Paramagnetic Porous Gd203 Particles". Chem. Mater. 2008,
20(12):3840-3848.

Li-Wei Kuo, Chun-Yao Lee, Jyh-Horng Chen, Van J. Wedeen, Chih-Chuan Chen, Horng-Huei Liou, Wen-
Yih I. Tseng. “Mossy fiber sprouting in pilocarpine-induced status epilepticus rat hippocampus: A
correlative study of diffusion spectrum imaging and histology” . Neurolmage. 2008, 41(3):789-800.

Kuan-Hung Cho, Chun-Hung Yeh, Jacques-Donald Tournier, Yi-Ping Chao, Jyh-Horng Chen, Ching-
Po Lin. "Evaluation of the accuracy and angular resolution of g-ball imaging". Neurolmage. 2008,
42(1):262-271.

Li-Wei Kuo, Jyh-Horng Chen, Van J. Wedeen, Wen-Yih |. Tseng. “Optimization of Diffusion Spectrum
Imaging and Q-ball Imaging on Clinical MRI System” . Neurolmage. 2008, 41(1):7-18.

Bo-Cheng Kuo, Yei-Yu Yeh, Der-Yow Chen, Keng Chen Liang, Jyh-Horng Chen. “The capacity constraint
in the prefrontal and parietal regions for coordinating dual arithmetic tasks” . Brain Research. 2008,
1199(14):100-110.

Fong-Yu Cheng, Saprina Ping-Hsien Wang, Chia-Hao Su, Tsung-Liu Tsai, Ping-Ching Wu, Dar-Bin Shieh,
Jyh-Horng Chen, Patrick Ching-Ho Hsieh, Chen-Sheng Yeh, "Stabilizer-free poly(lactide-co-glycolide)
nanoparticles for multimodal biomedical probes”. Biomaterials. 2008, 29(13):2104-2112.
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154. Fang Li, Chia-Hao Su, Hwo-Shuenn Sheu, Hui-Chi Chiu, Yi-Wei Lo, Wei-Ting Lin, Jyh-Horng Chen, Chen-Sheng Yeh.
"Gd20(C03)2 -H20 Particles and their Corresponding Gd203: Preparation and Applications of MR Contrast Agents and
Template Particles for Hollow Spheres and Hybrid Composites”. Adv. Funct. Mater. 2008, 18(5):766-776.

155. Jun-Cheng Weng, Jyh-Horng Chen, Pai-Feng Yang, Wen-Yih I. Tseng. "Functional mapping of rat barrel activation
following whisker stimulation using activity-induced manganese-dependent contrast." Neurolmage. 2007, 36(4), 1179-
1188.

156. Chang-Wei Wu, Jyh-Horng Chen, “Modeling dynamic cerebral blood volume changes during brain activation based on
blood-nulled functional MRI signal” , NMR in Biomedicine, 2007, 20(7), 643-651.

157. Hong-Chang Yang, Kuen-Lin Tsai, Ji-Cheng Chen, Chiu-Hsien Wu, Herng-Er Horng, Jyh-Horng Chen and Li-Wei Kuo, "
High-Tc superconducting surface coils for improving the image quality on a 3 T imager"”, Supercond. Sci. Technol. 20,
777-780, 2007.

158. Chia-Hao Su, Hwo-Shuenn Sheu, Chia-Yun Lin, Chih-Chia Huang, Yi-Wei Lo, Ying-Chih Pu, Jun-Cheng Weng, Dar-Bin
Shieh, Jyh-Horng Chen, and Chen-Sheng Yeh, "Nanoshell Magnetic Resonance Imaging Contrast Agents" J. Am. Chem.
Soc. 2007, 129(7), 2136-2146. (IF: 7.419; 6/125 in CHEMISTRY, MULTIDISCIPLINARY).

159. Jun-Cheng Weng, Jyh-Horng Chen, Li-Wei Kuo, Van J. Wedeen, Wen-Yih Isaac Tseng. "Maturation-dependent
microstructure length scale in the corpus callosum of fixed rat brains by magnetic resonance diffusion-diffraction.”
Magnetic Resonance Imaging. 2007, 25(1), 78-86.

160. Hwang JH, Li CW, Wu CW, Chen JH, Liu TC. "Aging Effects on the Activation of the Auditory Cortex during Binaural
Speech Listening in White Noise: An fMRI Study" Audiol Neurotology, 2007, 12(5), 285-294.

161. Hwang JH, Wu CW, Li CW, Chen JH, Liu TC. “Brain activation in patients with congenital bilateral hearing impairment”
Neuroreport. , 2007, 18(14), 1483-1486.

162. Sanghamitra Roy, Weijen Chen, Charlie Chung-Ping Chen, Yu Hen Hu: Numerically Convex Forms and Their Application
in Gate Sizing. IEEE Trans. on CAD of Integrated Circuits and Systems 26(9): 1637-1647 (2007).

163. Dongkeun Oh, Charlie Chung-Ping Chen, Yu Hen Hu: 3DFFT: Thermal Analysis of Non-Homogeneous IC Using 3D FFT
Green Function Method. ISQED 2007: 567-572.

164. Sanghamitra Roy, Charlie Chung-Ping Chen: SmartSmooth: A linear time convexity preserving smoothing algorithm for
numerically convex data with application to VLSI design. ASP-DAC 2007: 559-564.

165. Chung-Ping Chen, Ying-Wen Bai, Yin-Sheng Lee: Performance measurement and queueing analysis of medium-high
blocking probability of two and three parallel connection servers. LCN 2008: 568-569.

166. Jui-Hsiang Liu, Jun-Kuei Zeng, Ai-Syuan Hong, Lumdo Chen, Charlie Chung-Ping Chen: Process-Variation Statistical
Modeling for VLSI Timing Analysis. ISQED 2008: 730-733.

167. Jun-Kuei Zeng, Chung-Ping Chen: Deep Submicron Interconnect Timing Model with Quadratic Random Variable
Analysis. DATE 2008: 1091-1094.

168. Jui-Hsiang Liu, Ming-Feng Tsai, Lumdo Chen, Charlie Chung-Ping Chen: Accurate and analytical statistical spatial
correlation modeling for VLSI DFM applications. DAC 2008: 694-697.

169. Tuck Boon Chan, Hsin-Chia Lu, Jun-Kuei Zeng, Charlie Chung-Ping Chen: LTCC spiral inductor modeling, synthesis,
and optimization. ASP-DAC 2008: 768-771.

170. Sanghamitra Roy, Yu Hen Hu, Charlie Chung-Ping Chen, Shih-Pin Hung, Tse-Yu Chiang, Jiuan-Guei Tseng: An optimal
algorithm for sizing sequential circuits for industrial library based designs. ASP-DAC 2008: 148-151.

171. Jui-Hsiang Liu, Chi-Wei Liu, Kuan-Ju Huang, Tsung-Yu Li, Meng-Chun Chiu, Jeng-Jei Hong, Charlie Chung-Ping Chen,
Chih-Sheng Jaoand Lon Wang: Efficient and accurate optical scatterometry diagnosis of grating variation based on
segmented moment matching and singular value decomposition method. MNE 2009: 999-1003.

172. Jin-Kae Jang, M.-). Shieh, T.-S. Kuo F.-S. Jaw, ” Portable EGG recording system based on a digital voice recorder,”
Journal Med. Eng. Technol., accepted on May 17, 2007.
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Chiou, Ying-Han; Luh, Jer-Junn; Chen, Shih-Ching; Chen, Yu-Luen; Lai, Jin-Shin; Kuo, Te-Son, “Patient-
driven loop control for hand function restoration in a non-invasive functional electrical stimulation” ,
Disability and Rehabilitation, Volume 30, Number 19, 2008 , pp. 1499-1505(7).

Yuh-Ying Lin Wang, Wah-Keung Sze, Jian-Guo Bau, Sheng-Hung Wang, Ming-Yie Jan, Tse-Lin Hsu, and
Wei-Kung Wang(2008) The ventricular-arterial coupling system can be analyzed by the eigenwave
modes of the whole arterial system. APPLIED PHYSICS LETTERS 92: 153901 doi: 10.1063/1.2911746.

Hsin Hsiu, Chia-Liang Hsu,Wen-Rei Chiang, Pin-Tsun Chao, Tse-Lin Hsu, Ming-Yie Jan,Wei-KungWang
and Yuh-Ying LinWang (2008) Connection between RR-interval length and the pulsatile microcirculatory
flux. Physiol. Meas. 29 245-254.

Tse Lin Hsu, Pin Tsun Chao, Ming Yie Jan, Wei Kung Wang, Sai Ping Li, Yuh Ying Lin Wang (2008) Effects
of Angiotensin Il on Flux Rise Time in Rats (a Time Index of Laser Doppler Flowmetry) and its Relation
With Microvascular Structures. Microvascular Research, 75: 211-216.

Yuh-Ying LinWang,WB Chiu, My Jan, JG Bau, SP Li, WK Wang (2007) Analysis of transverse wave
as a propagation mode for the pressure pulse in large arteries. J. Appl. Phys. 102, 064702, DOI:
10.1063/1.2783979.

Hsin Hsiu, Pin-Tsun Chao, Wen-Rei Chiang, Chia-Liang Hsu, Ming-Yie Jan, Wei-Kung Wang, Yuh-Ying
Lin Wang. (2007) Effect of pulse number on the pulse-based synchronized-averaging analysis in laser
Doppler signal. Biomed Eng: Applications, Basis and Communications, Vol. 19, No. 3: 179-185.

H Hsiu, SM Huang, PT Chao, MY Jan, TL Hsu, WK Wang, YY LinWang. (2007) Microcirculatory
characteristics of acupuncture points obtained by laser Doppler flowmetry. Physiol. Meas. 28 : N77-
N86.

Peng HY, Chen GD, Tung KC, Chien YW, CY Lai, Liao JM, Shyu JC, Cheng CL, Lee SD, Lin TB#. Estrogen-
dependent facilitation on spinal reflex potentiation involves the Cdk5/ERK1/2/NR2B cascade in
anesthetized rats. Am J Physiol-Endocrinol Metab 2009 (in press)

. Peng HY, Chen GD, Lee SD, Lia CY, Chiu CH, Cheng CL, Chang YS, Hsieh MC, Tung KC, Lin TB#.

Neuroactive steroids inhibit spinal reflex potentiation by selective enhancing specific spinal GABAA
receptor subtypes. Pain 2009 143:12-20.

Peng HY, Chen GD, Tung KC, Lai CY, Hsieh MC, Chiu CH, Lu HT, Liao JM, Lee SD, Lin TB#. Colon
mustard oil instillation induced cross-organ sensitization on the pelvic-urethra reflex activity in rats.
Pain 2009 142:75-88.

Peng HY, Chang HM, Lee SD, Huang PC, Chen GD, Lai CH, Lai CY, Chiu CH, Tung KC, Lin TB#. TRPV1
mediates the uterine capsaicin-induced NMDA NR2B-dependent cross-organ reflex sensitization in
anesthetized rats. Am J Physiol-Renal Physiol 2008 295: 1324-1335.

Chen SL, Huang YH, Kao YL, Chen GD, Cheng CL, Peng HY, Liao JM, Huang PC, Tsai SJ, Lin TB#. Acute
anal stretch inhibits NMDA-dependent pelvic-urethra reflex potentiation via spinal GABAergic inhibition
in anesthetized rats. Am J Physiol-Renal Physiol 2008 295: 923-931.

Peng HY, Huang PC, Liao JM, Tung KC, Lee SD, Cheng CL, Shyu JC, Lai CY, Chen GD, Lin TB#. Estrous
cycle variation of TRPV1-mediated cross-organ sensitization between uterus and NMDA-dependent
pelvic-urethra reflex activity. Am J Physiol-Endocrinol Metab 2008 295: 559-568.

Peng HY, Chang HM, Chang SY, Tung KC, Lee SD, Chou D, Lai CY, Chiu CH, Chen GD, Lin TB*. Orexin-A
modulates glutamatergic NMDA-dependent spinal reflex potentiation via inhibition of NR2B subunit.
Am J Physiol Endocrinol Metab. 2008, inpress.

Tsai SJ, Chen SC, Leu TM, Chen CM, Chou HH, Peng HY, Liao JM, Lin TB*. Impairment of cerebral
hemodynamic response to the cold pressor test in patients with Parkinson's disease. Parkinsonism
Relat Disord. 2008, inpress.

Pan SF, Peng HY, Chen CC, Chen M]J, Lee SD, Cheng CL, Shyu JC, Liao JM, Chen GD, Lin TB*. Nicotine-
activated descending facilitation on spinal NMDA-dependent reflex potentiation from pontine
tegmentum in rats. Am J Physiol Renal Physiol. 2008, 294: F1195-204.
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189. Peng HY, Cheng YW, Lee SD, Ho YC, Chou D, Chen GD,
Cheng CL, Hsu TH, Tung KC, Lin TB*. Glutamate-mediated spinal reflex potentiation involves ERK 1/2 phosphorylation
in anesthetized rats. Neuropharmacology. 2008, 54: 686-98.

190. Chen GD, Peng ML, Wang PY, Lee SD, Chang HM, Pan SF, Chen MJ, Tung KC, Lai CY, Lin TB. Calcium/calmodulin-
dependent kinase Il mediates NO-elicited PKG activation to participate in spinal reflex potentiation in anesthetized
rats. Am J Physiol Regul Integr Comp Physiol. 2008, 294:R487-93.

191. Chen GD, Peng HY, Tung KC, Cheng CL, Chen YJ, Liao JM, Ho YC, Pan SF, Chen MJ, Lin TB*. Descending facilitation
of spinal NMDA-dependent reflex potentiation from pontine tegmentum in rats. Am J Physiol Renal Physiol. 2007,
293:F1115-22.

192. Liao JM, Yang CH, Cheng CL, Pan SF, Chen MJ, Huang PC, Chen GD, Tung KC, Peng HY, Lin TB*. Spinal glutamatergic
NMDA-dependent cyclic pelvic nerve-to-external urethra sphincter reflex potentiation in anesthetized rats. Am J
Physiol Renal Physiol. 2007, 293:F790-800.

193. Liao JM, Huang PC, Pan SF, Chen MJ, Tung KC, Peng HY, Shyu JC, Liou YM, Chen GD, Lin TB*. Spinal glutamatergic
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Receptors in Helicobacter pylori-infected Gastric Cancer" (Abstract#B02) 2009 TPS International
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Biomedical Sciences, Taipei, Taiwan, March 21-22.

Hu, C.-W., Huang, H.-C., Liao, J. C., Juan, H.-F.* (2009) "Regulation of Carbon Dioxide Assimilation in R.
palustris Through CBB Genes and GroEL Overexpression” (Abstract#06, Oral Presentation) 24th Joint
Annual Conference of Biomedical Sciences, Taipei, Taiwan, March 21-22.

Hu, P.-Y., Huang, H.-C., Juan, H.-F.* (2009) "Elucidating Regulatory Pathway of Estrogen Receptors
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Chang, Y.-L., Huang, H.-C., Liao, J. C., Juan, H.-F.* (2009) "Effects of Overexpressed Transketolase on Carbon Flow to
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Chang, H.-Y., Huang, H.-C., Huang, T.-C., H. Mori, Juan, H.-F.* (2008) "Application for biofuel production: development
of 1-Butanol tolerant Escherichia coli" (Poster7 & Short Talk4) 4th International Symposium of the Kanagawa University-
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Huang, T.-C., Chang, H.-Y., Hsu, C.-H., Kuo, W.-H., Chang, K.-J., Juan, H.-F.* (2008) "Targeting Therapy on Breast
Carcinoma by ATP Synthase Inhibitor Aurovertin B" (Poster8) 4th International Symposium of the Kanagawa University-
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Tseng, C.-W., Chen, C.-N., Juan, H.-F.* (2008) "14-3-3 is a novel biomarker for early detection and prognosis in gastric
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Hu, C.-W., Huang, H.-C., Juan, H.-F.* (2008) "Regulation of carbon dioxide assimilation in R. palustris through CBB gene
and GroEL overexpression” (Abstract#P-58, 3rd Prize) 2008 Taiwan - Japan Proteomics Symposium, Taipei, Taiwan,
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Lin, C.-C., Juan, H.-F., Huang, H.-C. (2008) "Comparative Analysis of Co-expressed Protein Interaction Networks Reveals
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on Computational and Systems Biology, Tokyo, Japan, Nov. 4-6.
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"Clinical significance of connective tissue growth factor, its mediated microRNAs and target genes in gastric cancer”
(Abstract#B-03) 20th Federation of Asian and Oceanian Biochemists and Molecular Biologists (FAOBMB) symposium,
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Chang, H.-Y., Huang, H.-C., Huang, T.-C., H. Mori, Juan, H.-F.* (2008) "Development of 1-Butanol Tolerant
Microorganism for Biofuel Production" (Travel Award, Oral presentation) The Fourth International Meeting on Synthetic
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Hsu, J.-W., Huang, H.-C, Juan, H.-F.* (2008) "Systems Analysis Reveals the Differentiation Mechanism of Leukemia
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Conference on Systems Biology, Géteborg, Sweden, August 22-28.

Chang, H.-Y., Huang, T.-C., , Hsu, C.-H., Kuo, W.-H., Chang, K.-J., Juan, H.-F.* (2008) "Targeting Therapy on Breast
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and MYCN Involved in Neuroblastoma" (Abstract#B73) Advances in Neuroblastoma Research (ANR2008), Chiba, Japan,
May 21-24.

Liao, Y.-F., Hsu, W.-M., Lee, H.-Y., Juan, H.-F., Tsay Y.-G., Shih, Y.-Y., Wang, B.-)., Chang, H.-H., Hsieh, F.-J. (2008)
"GRP75 Promotes the Neuronal Differentiation of Neuroblastoma Cells" (Abstract#B124) Advances in Neuroblastoma
Research (ANR2008), Chiba, Japan, May 21-24.

Hsu, W.-M., Liao Y.-F., Lee, H.-Y., Tsay Y.-G., Juan, H.-F., Hsieh, F.-]., Jeng,Y.-M., Chang, H.-H., Lin, K.-H.(2008)
"Identification of GRP75 as an Independent Favorable Prognostic Marker of Neuroblastoma by a Proteomics Analysis"
(Abstract#TR45) Advances in Neuroblastoma Research (ANR2008), Chiba, Japan, May 21-24.

Chang, H.-H., Hsu, W.-M., Lee, H.-Y., Juan, H.-F., Lai, H.-S., Chen, W.-)., Lee, Y.-L., Liao, Y.-F., Hsieh, F.-J., Lin, K.-H.(2008)
"Notch Signaling Pathway and Calreticulin in Neuroblastoma: Interactions and Prognostic Significance" (Abstract#TR115)
Advances in Neuroblastoma Research (ANR2008), Chiba, Japan, May 21-24.
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Juan, H.-F.*, Huang, H.-C., Chen, T.-Y., Chang, Y.-L., Hu, C.-W., Yi, T.-H., Bernstein, J. R., Liao, J. C.
(2008) "Overexpression of Calvin Cycle Genes in Rhodopseudomonas palustris Improves the Efficiency
of Carbon Dioxide Fixation" (Abstract#23) An International Symposium: Biotechnology for Better Crops,
Energy and Health: ABRC 10thAnniversary, Taipei, Taiwan, April 29-May 1.

Chang, H.-Y., Huang, H.-C., Huang, T.-C., Mori, H., Juan, H.-F.* (2008) "Application for Biofuel
Production: Development of 1-Butanol Tolerant Escherichia coli" (Abstract#24) An International
Symposium: Biotechnology for Better Crops, Energy and Health: ABRC 10thAnniversary, Taipei, Taiwan,
April 29-May 1.

Lee, T.-A., Juan, H.-F.* (2008) "Identification of human novel miRNAs and their targets” (Abstract#0115,
Oral Presentation) 23th Joint Annual Conference of Biomedical Sciences, Taipei, Taiwan, March 29-30.

Hsu, J.-W., Huang, H.-C, Cheng, K.-C., Chen, S.-T., Wong, C.-H., Juan, H.-F.* (2008) "Ganoderma lucidum
polysaccharides induce apoptosis and differentiation in human monocytic leukemia cell line THP-1"
(Abstract#0107, Oral Presentation) 23th Joint Annual Conference of Biomedical Sciences, Taipei,
Taiwan, March 29-30.

Huang, T.-C., Chang, H.-Y., Wang, Y.-C., Juan, H.-F.* (2008) "The effect of ATP synthase inhibitor
Aurovertin B in non-small cell lung cancer" (Abstract#079, Oral Presentation) 23th Joint Annual
Conference of Biomedical Sciences, Taipei, Taiwan, March 29-30.

Chang, H.-Y., Huang, H.-C., Huang, T.-C., Mori, H., Juan, H.-F.* (2008) "Proteomics analysis of 1-butanol
tolerant Escherichia coli for bioenergy application" (Abstract#053, Oral Presentation) 23th Joint Annual
Conference of Biomedical Sciences, Taipei, Taiwan, March 29-30.

Chen, T.-Y., Huang, H.-C., Juan, H.-F.* (2008) "Profiling transcriptome and proteome of
Rhodopseudomonas palustris in different metabolic states for bioenergy application" (Abstract#P275)
23th Joint Annual Conference of Biomedical Sciences, Taipei, Taiwan, March 29-30.

Wu, C.-Y., Chen, H.-W., Huang, H.-C., Juan, H.-F.* (2008) "Identifying the regulatory relationships
between miR-218 and NPY1R in MCF-7 and MDA-MB-231 breast cancer cell lines" (Abstract#P66) 23th
Joint Annual Conference of Biomedical Sciences, Taipei, Taiwan, March 29-30.

Lin, L.-L., C.-N. Chen*, Lin, W.-C., Lee, P.-H., Chang, K.-J., Lai, Y.-P., Wang, J.-T. and Juan, H.-F.* (2007)
"Annexin A4: A novel molecular marker for gastric cancer with Helicobacter pylori infection using
proteomics approach” (Abstract#P069) Taiwan Proteomics Society International Conference 2007
(TPSIC2007), NCKU, Tainan, Taiwan, December, 4-5.

Chang, H.-Y., Huang, H.-C., Mori, H., Juan, H.-F.* (2007) "Screening and proteomics study of butanol-
tolerant E. coli" (Abstract#P80) The Taiwan Society Biochemistry and Molecular Biology Fall Camp (&/8%
MtERSFEMESRE: FREMHE), Hsinchu, Taiwan, October 19-20. (Poster Award)

Hsu, J.-W., Huang, H.-C., Cheng, K.-C., Chen, S.-T., Wong, C.-H., Juan, H.-F.* (2007) "Ganoderma lucidum
polysaccharides induce apoptosis in uman monocytic leukemia cell line" (Abstract#P99) The Taiwan
Society Biochemistry and Molecular Biology Fall Camp (6&4EWtBRADTENMEEE: FREMDE), Hsinchu,
Taiwan, October 19-20. (Poster Award)

Huang, T.-C., Chang, H.-Y., Juan, H.-F.* (2007) "Targeting therapy on breast carcinoma by ATP synthase
inhibitor Aurovertin B" (Abstract#P19) The Taiwan Society Biochemistry and Molecular Biology Fall Camp
(GEBEMEERDTEMERE: FREBMSE), Hsinchu, Taiwan, October 19-20.

Chang, C.-C., Leu, J.-H., , Wu, J.-L., Hsu, C.-W., Hirono, I., Aoki, T., Juan, H.-F., Lo, C.-F., Kou, G.-H.*,
Huang H.-C.* (2007) "Comparative analysis of differentially expressed genes in normal and white
spot syndrome virus infected Penaeus monodon" (Abstract#P92) The Taiwan Society Biochemistry and
Molecular Biology Fall Camp (&84t BRDFEMBRLEE: BREMTE), Hsinchu, Taiwan, October 19-20.
(Poster Award)

Chen, C.-P., Huang, H.-C., Juan, H.-F.* (2007) "MicroRNAs-involved regulatory network of ATRA- and
Am80-induced human leukemia cell line HL-60 differentiation" (Abstract#I10) The 8th International
Conference on Systems Biology, Long Beach, USA, October 1-6.
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Chiu, Y.-W., Juan, H.-F., Huang, H.-C. (2007) "Prediction of Functional Associated Proteins Using Topological Similarity
in Protein-Protein Interaction Network" (Abstract#H14) The 8th International Conference on Systems Biology, Long
Beach, USA, October 1-6. (Travel Award)

Lin, C.-C., Juan, H.-F., Hsiang, J.-T., Mori, H., Huang, H.-C. (2007) "An Essential Core of Protein-Protein Interaction
Network in Escherichia coli" (Abstract#H15) The 8th International Conference on Systems Biology, Long Beach, USA,
October 1-6.

Hsu, C.-W., Juan, H.-F., Huang, H.-C. (2007) "Characterization of microRNA-Regulated Protein-Protein Interaction
Network" (Abstract#H16) The 8th International Conference on Systems Biology, Long Beach, USA, October 1-6.

Hwang, Y.-C, Juan, H.-F., Huang, H.-C.* (2007) "Predicting Essential Genes Based on Network and Sequence Analysis"
(Abstract#P22) 2007 Symposium of Bioinformatics and Systems Biology in Taiwan, Chiayi, Taiwan, September 4-5.

Chen, H.-W., Ni, K.-C., Huang, H.-C., Juan, H.-F.* (2007) "MiLink - a Web Tool to Analyze the Association between
Gene Expression Profiles with microRNAs" (Abstract#P23) 2007 Symposium of Bioinformatics and Systems Biology in
Taiwan, Chiayi, Taiwan, September 4-5.

Lin, C.-C., Juan, H.-F., Hsiang, J.-T., Mori, H., Huang, H.-C.* (2007) "An Essential Core of Protein Interaction Network
in Escherichia coli" (Abstract#P25) 2007 Symposium of Bioinformatics and Systems Biology in Taiwan, Chiayi, Taiwan,
September 4-5.

Chang, Y.-W., Chang, S.-C., Juan, H.-F.* (2007) "Localizomics study in TPA-induced HL-60 cells differentiation into
macrophages" (Abstract#SB2) The 12th Symposium on Recent Advances in Biophysics, Miaoli, Taiwan, May 23-25.

Ni, K.-C. , Huang, H.-C., Chen, H.-W., Yi, T.-H., Chen, S.-T. Juan, H.-F.* (2007) "Regulatory mechanism of TPA-induced
HL-60 cell differentiation” (Abstract#0031, Oral Presentation) 22th Joint Annual Conference of Biomedical Sciences,
Taipei, Taiwan, March 17-18.

Shih, C.-Y., Huang, T.-C., Juan, H.-F.* (2007) "Effect of cyclic RGD on phosphoprotein signaling in human breast cancer
cell MCF-7" (Abstract#0081, Oral Presentation) 22th Joint Annual Conference of Biomedical Sciences, Taipei, Taiwan,
March 17-18.

Chen, C.-P., Huang, H.-C., Chen, H.-W., Juan, H.-F.* (2007) "Identification of differenciation related gene networks and
micrornas in ATRA- and AM80-treated human HL-60 leukemia cells" (Abstract#P591, Poster Award) 22th Joint Annual
Conference of Biomedical Sciences, Taipei, Taiwan, March 17-18.

Lin, L.-L., Chen, C.-Y., Juan, H.-F.* (2007) "A potential new therapeutic target of gastric cancer: annexin A4"
(Abstract#P592) 22th Joint Annual Conference of Biomedical Sciences, Taipei, Taiwan, March 17-18.

Leu, J.-H., Chang, C.-C., Wu, J.-L., Hirono, I., Aoki, T., Juan, H.-F., Lo, C.-F., Huang, H.-C., and Kou, G.H. (2007)
"Comparative analysis of differentially expressed genes in normal and white spot syndrome virus infected penaeus
monodon" (Abstract#P587) 22th Joint Annual Conference of Biomedical Sciences, Taipei, Taiwan, March 17-18.

Zheng T, Hopfinger AJ, Esposito E, Liu J, Tseng, YJ*, “Membrane-Interaction Quantitative Structure—Activity
Relationship (MI-QSAR) Analyses of Skin Penetration Enhancers” , J. Chem. Inf. Model., 48 , 06 , 1238 -1256 , 05,
2008.

Liu J, Kern PS, Gerberick GF, Santos-Filho OA, Esposito EX, Hopfinger AJ, Tseng, YJ.* “Categorical QSAR Models for
Skin Sensitization Based on Local Lymph Node Assay Measures and Both Ground and Excited State 4D-Fingerprint
Descriptors” , J. Comput. Aided Mol. Des., 22, 6-7 , 345 -366, 03, 2008.

Zheng T, Hopfinger AJ, Esposito E, Liu J, Tseng, YJ*, “MI-QSAR Analyses of Skin Penetration Enhancers” , J. Chem. Inf.
Model., 2008, in print.

Liu J, Kern PS, Gerberick GF, Santos-Filho OA, Esposito EX, Hopfinger AJ, Tseng YJ.* “Categorical QSAR Models for
Skin Sensitization Based on Local Lymph Node Assay Measures and Both Ground and Excited State 4D-Fingerprint
Descriptors” , J. Comput. Aided Mol. Des., in print, 2008.

lyer M, Zheng T, Hopfinger A. J. Tseng, Y. J.* * "QSAR Analyses of Skin Penetration Enhancers” *, J. Chem. Inf. Model.,
47 ,03,1130-1149, 05, 2007.
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. Y Li, D Pan, J Liu, P Kern, G Gerberick, A J. Hopfinger, Tseng Y. J.*, "Categorical QSAR Models for Skin
Sensitization Based Upon Local Lymph Node Assay Classification Measures Part 2: 4D-Fingerprint 3-State
and Two-2-State Logistic Regression Models, Toxicological Sciences, 99, 2, 532 -544, 08, 2007.

lyer M.; Tseng YJ. ; Senese, C.; Hopfinger A.J., Prediction and mechanistic interpretation of human oral
drug absorption using mi-gsar analysis, Molecular pharmaceutics, 4,2, 218 -231, 02, 2007.
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