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! Today's Programme

Morning Session

9:30-10:00am  Keynote Address

Prof. YUE On Chin Science Advisor, Innovation and Technology Commission
Innovation and Technology Development in Hong Kong

10:00-10:50am  Forum on collaborative research and grant applications
Chairman: Prof. WONG Kam Fai (Faculty of Engineering)
Panel: Prof. YUE On Ching (ITC, HKSAR); Prof. XU Yangsheng & Dean Peter YUM (Faculty of Engineering);
Dean KWAN Hoi Shan & Prof. Samuel SUN (Faculty of Science)

10:50-11:20am  Coffee Break

11:20-11:40am General introduction of research activities in Faculty of Science
Prof. Raymond CHAN, Associale Dean (Research), Faculty of Science

11:40-12:00nn  General introduction of research activities in Faculty of Engineering
Prof. Helen MENG, Associate Dean (Research), Faculty of Engineering

12:00-1:30pm  Lunch and posters presentation in Reading Room, &/F Ho Sin Hang Engineering Bldg.

Afternoon Session: Thematic Talks

Chairman: Prof Raymond CHAN

1:30-1:50pm  Prof, KONG Siu Kai Department of Blochemistry
My story on surface plasmon resonance development

1:50-2:10pm  Prof, DU Ruxu Department of Mechanical and Automation Engineering
Introduction to precision engineering

2:10-2:30pm  Prof. JIANG Liwen Department of Biology
Protein dynamics and organelle biogenesis in plant cells

2:30-2:50pm  Prof. Thierry BLU Department of Electronic Engineering
Detection of brain activity using wavelets in functional MRI

2:50-3:10pm  Prof. -Jil'l"ll"l"l}!I YU Depariment of Chemistry
Fabrication of nanomaterials for energy and environmental applications

3:10-3:40pm  Coffee Break

Chairman: Prof Helen MENG

3:40-4:00pm  Prof. Anthany SO Department of Systems Enginearing and Engineering Management
A semidefinite programming approach to sensor network localization and molecular conformation

4:00-4:20pm . Prof, CHU Ming Chung Department of Physics
Opening a door in elementary particle physics - the Daya Bay reactor neutrine experiment

:20-4:40pm Prof. HUANG Jianwei Department of Information Engineering
Power control in wireless multi-carrier communication systems

4:40-5:00pm  Prof, WONG Hoi Ying Department of Statistics
Analysis of callable bull/bear contracts

5:00-5:20pm  Prof. TSANG Hon Ki Dpepartment of Electronic Engineering
Silicon photonics: recent advances and future prospects

5:20-5:30pm  Prizes presentation



/ . %ﬁage from Dean of Engineering and Dean of Science

May we extend a warm welcome to all the participants of the Joint Faculty Research
Day especially to the distinguished guest speaker, Professor Yue On Ching, and our fellow
colleagues to share with us your valuable insights and experiences on the latest research
development in engineering and science disciplines.

The Joint Faculty Research Day aims to present new perspectives in engineering and
science, and to promote and foster interaction and collaboration among faculty members. We
are sure that today's forum is a good occasion for us all to establish and consolidate
cross-disciplinary research, which will be vital for facing challenges over the next decade.

This year, a Student Posters Competition is also introduced to encourage students’
participation and to promote excellence in research at post-graduate level. Research posters
of short-listed students will be showcased and outstanding researches will be recognized and
awarded the Best Student Poster Award.

Finally, we thank you for coming to the Joint Faculty Research Day. We hope you
can take an active part in today event and we wish you a very enjoyable and fruitful day.

Dean of Engineering Dean of Science
Prof Peter Yum Tak Shing Prof Kwan Hoi Shan
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Established in 2000, the Innovation and
Technology Commission, in collaboration
with other government departments, the
industrial and commercial sectors, tertiary
institutes and industry support organisations,
strives to build a solid foundation for
innovation and technology development. The
Commission has been working to support
applied research and development, foster
funding

schemes and technological infrastructure,

technology ventures, provide
and develop human capital. Prof OnChing
the Advisor of the

Commission and he will give an account of

Yue is Science

the measures provided by the Commission to

support applied R&D.

Innovation and Technology Development

Science Advisor, Innovation and Technology Commission, HKSAR,

)

.
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Prof. YUE On Ching

onching(@itc.gov.hk
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Prof. OnCliing Yue is the Science Advisor in the HKSAR Innovation
and Technology Commission, providing assistance and advice to the
Commissioner on techinology development under the government's new
strategic framework for nnovation and technology.

Prof. Yue was born in Macao, grew up in Hong Kong and immigrated
with fiis parents to the United States in 1963. He joined the Radio
Research Lab at Well Labs in 1977 after receving fis PRD. in
Electrical and Computer Engineering from the University of
Caltfornia at San Diego. After spending 26 years at Bell Labs, he
became a wisiting professor in the Information Engineering
Department at the Chinese University of Hong Kong in 2003, In
September 2005, Prof, Ve toof, feave from CUMK, and joined the
Innovation and Technology Commission.

Before leaving Bell Labs, Prof. Yie was a department director in the
Advanced Technologies division. His department was responstble for
developing new aporithms and protocols for improving and

predicting the performance and refiabifity of wirefess networks.

Prof. Ve fias aver 20 journal publications and over 30 conference
papers. Among fis 18 patents, the one on mechamsms for
guaranteeiy Quality of Service (QaS) in Internet Protocol (IF)
networks was named” as one of 2003’ top five patented new
technologies fry MIT Technology Review in 2004, His research
interests include wireless access networks (3G, wireless LANs and
PANS), secunity (DDaS, priority access and sensor metworkgh and
application QoS (VoI'F, TCF, streaming video and games)




! My Story on Surface Plasmon Resonance Development
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Prof. KONG Siu Kai
Department of Biochemistry, Faculty of Science
skkong@cuhk.edu.hk
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The detection of biomolecular species such as Y A

pathogen antigens or disease markers from _ ™) .
patient samples is an important area to improve - B][G\GRAP][_}[Y
4 |

the well-being of humankind. Until now, optical

signal transduction techniques such as
fluorescence and surface plasmon resonance FfnsAC Npeg et o B0, diee i CLEA.
1989 and joined the Department of Biochemistry, CUHK,
in 1995 Me teaches immunology amd analytical
Biochemestey, His main research focus involies cancer
extremely sensitive to variations in optical iochenistry, red blood cills differsntiation and biosensor
properties at the interface between metal and \ development. /

(SPR) are playing major roles in detecting

biomolecular interactions. For SPR, it is

dielectric layer. It can be used as refractive index

probe to monitor a real-time
interaction between an analyte
in solution and its specific
partner immobilized on the
metal surface without the use of
labels. In this 15-min
presentation, 1 will review how W,
a SPR biosensor was developed
by using phase change through a
joint force between science and

engineering.

A SPR Micro-array (from SKK & AH)
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The mission of The Institute of Precision
Engineering is to invent, develop and deploy
new and able technologies in precision
engineering for the well-being of Hong Kong,
the nearby Pearl River Delta area, China and
the world. The institute is directly under the
university involving both the Faculty of
Engineering and Faculty of Science.
Currently, it has 34 team members, including
4 faculty members, 12 post doctoral
researchers, 12 post graduvate students, as
well 5 technician / support staff. The annual
budget is about HK$20 million. It also has a
mirror operation in Shenzhen with 16 people.

The current research projects include:

- Design and build mechanical watch
movement;

- Energy efficient controllable mechanical
metal forming press;

- Micro CNC gear hobbing machine;

- Micro Wire EDM machine;

- Micro assembly; and

- Solar air conditioning systems.

Details about the IPE could be found at
hitp:/ fwww.ipe.culk.edu.hk

! Introduction to Precision Engineering

Department of Mechanical and Automation Engineening, Faculty of Engineering

Prof. DU Ru Xu

rdu@mae.cuhk.edu.hk

N A

- BIOGRAPHY
I 4 N\

Professor Ruxw Du was born i China in 1955, He received his
Master's degree in_ Automation from the South China University of
Technology in 1983 and fiis PRD degree in Mechanical Engineering
ﬁvmtﬁﬂrﬁwm‘tjqfﬂicﬁgmﬁumﬂ Mrmgﬁ:mﬁ
University of Windsor, in Windsor, Ontario (1991 — 1998) and
University of Miami, in Coral Gables, Florida (1999 ~ 2001}
Currently, fie ts a Professor in the Department of Mechamical and
Automation Tngineering at The Chinese University of Hong Kony
(CUHK)  He is also the Director of the Institute of Precision
Engineering at the CUHK and the Director of the Center for
Precision Engincering at the Chinese Academy of Sciences / CUHK,
Shenzhien Institute of Advanced Integration Technology in
Shenchen, Chima. Over the years, he fias received over HK$93 miflion
research grants. Curvently, his research team consists of over 30
members i Hong Kong and over 18 members in Shenzfien, with an
annual Gudget over HKS20 million,

Tis research interests include precision engmeering,  comdition
monitoring and fault diagnosis, manufactunng processes (metal
Sforming, machining, plastic mjection molding and etc.) as well as
enengy and matenals.  He fas pubfished over 180 papers in
internationafl journals and’ international conferences. He also fas a
number of patents and fas won a number of awards. He 1s Associate
Editor of three journals: International Journal of Control and
Intelligent Systems, Computer-Aided Design and Applications, and
Journal of Machine Design and” Mechanisms, and s ¢ member of
editorial’ board of International Journal of Wower and” Energy

Systems.

He has feen o the organizing committees of many
international conferences and is the Co-Chair of the Second Astan
International Symposium on Mechantronics (ALSM 2006)




! Protein Dynamics and Organelle Biogenesis
in Plant Cells
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Prof. JIANG Liwen
Department of Biology, Faculty of Science
ljlang@cuhk.edu.hk
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Protein dynamics and organelle biogenesis are

important topics in plant cell biology. One of the Dr: giang is 5 vejisiorat the Deperoment of

major research programs in my laboratory has been Biology of CUNK, He obtained fis B.5c. in 1984 from
focused on the identification and molecular Southi Cfiina Agricultural University and M.Sc. in 1991
characterization of plant prevacuolar compartment Sfrom University British Cofumbia. After obtaining fiis
(PVC) and endosomal compartment (EE) for their PO, from Simon Fraser University in 1996, fie then

worked as a postdoctorial reseach associate for four years at
the Institute of Biological Chemistry of Washington State
Unicersity. Dr. Jiang became an Assistant Professor of

roles in mediating protein transportation in the

secretory and endocytic pathways. In this talk, I

will first present our approaches being used to CUMHIK in 2000 and Professor since 2007, Dr. Jiang's
study protein trafficking and organelle dynamics in research interest fias been focused on protein targeting and
plant cells. I will then use our studies on the organelle biogenests m plant cells, as well as their potential
identification and characterization of PVC and EE Sppication s paAk ARG

as examples to illustrate the efforts and limitations

of our studies.
Key Reference

l. Miao¥, KY Li HY Li, XQYao and *Tiang L (2008 Vacuolar transport of aleurain-GFP and 25 albumin-GFP fusions is mediated by
the same prevacualar comparuments in tobacco BY-2 and .'\r:lbidupﬁis suspension cultured cells, The Plant Journal (submited)

_-'r. I.J]'l:l QK, {-.:“ H‘. H[‘“.ll'l[‘r S. REFL'””M.“I I}Rq .:l.r]Li ul'ln]llLr J.. { 21‘“]& E‘{.‘a‘iMPﬁ J“Sil[lgl” lIH.' L{f"l."]l."l‘i"g fl.“'l] i‘!n]ll‘ I.il.[l_.ilig f}'ll?kjncﬁ!ﬁ iil: l“hﬂfl:LT
BY-2 cells. Plant Physiology (m press)

& Miao ¥ and *Jrang L {2007 Transtent expression of fluorescent fusion proteins in protoplasts of suspension cultured cells. Nawre
Protocols 2: 2348-2353,

4. Lam SK. YC Tse, DG Robinson and *Jiang L (2007 ) Tracking down the clusive early endosome. Trends in Plant Science 12: 497-505.

5 Lam Sk, CL Siw. § Hillmer, S Jang, G An, DG Robinson and Jiang L (2007) Rice SCAMPI defines clathnn-coated, rrans Golg-locared
tubular vesicular structutes as an eardy endosome in tobaceo BY-2 cells, The Plant Cell 19: 296-319

o, Miao Y. PK Yan, H Kim, [ Hwang and *Jiang L (2006) Localization of GFP fusions with the seven Arabidopsis vacuolar sorting
receprors to prevacuolar compartments in tobacco BY-2 cells. Plant Physiology 142: 945-962

7 Tse YC, 5W Lo, 5 Hillmer, P Dupree and *Jiang L {2006) Dynamic response of prevacuolar compartments to Brefeldin A in plane cells.
Plant Physiology [42: 1442- 1459

& Miao Y, PK Yan, H Kim, | Hwang and *Jiang L (2006 Localization of GFP Fusions with the Seven Arabidopsis Vacuolar Sorting
Receprors to Prevacuolar Compartments in Tobacco BY-2 Cells, Plane Physiology 142: 945-962

9, Mo BX,YC Tse and "Jiang L (2006 Plant prevacuolar/ endosomal compartments, International Reviews of Cytology 233 96-129

1o Tse YC, BX Mo, 5 Hillmer, M Zhao, DG Robinson, SW Lo and *Jrang L (2004 Identilication of multivescular bodies as prevacuolar

compartments in Micotana mbacum BY-2 cells. The Plant Cell 16: 672-693
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Functional Magnetic Resonance Imaging (fMRI)
provides "instantancous" photographies of the brain
activity. It is often used to localize which part of the
brain is active when the patient is subjected to a
specific stimulus (auditive, visual,...), or performs a
given task (speak, move, ...). Compared to standard
MRI settings which are unsuitable for functional
studies due to their low acquisition rate, the fMRI
modality provides functional informations, at the
expense of a substantial noise increase though, The
problem of localizing the activation based on a
repetition of these informations (typically, in an
on-off experiment) amounts to testing each voxel
imaged for the active/non-active hypothesis.

However, given the very high noise level, spatial
correlations of the activation patterns have to be
taken into account. To this end, we present a new
wavelet-based  framework that  provides an
"integrated" approach: the data is processed in the
wavelet domain (e.g., by thresholding wavelet
coefficients), and a suitable statistical test procedure
is done in the spatial domain. This method is based
on conservative assumptions only and therefore it has
a strong type-1 error control.

The main contributions of our technique are
demonstrated by experimental results. An
implementation of our framework is readily available
as a toolbox (WSPM) for SPM, the standard software
for neuroimaging.

! Detection of Brain Activity using
Wavelets in Functional MRI

Department of Electronic Engineering, Faculty of Engineening

| )
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Prof. Thierry BLU

tblu@ee.cuhk.edu.hk
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Professor Thierry Blu got fiis M.Sc. in Ecole Polytechnique
(France) in 1986 and fiis M.Eng. and PLD in Telecom Paris
fﬁm) in 1988 and’ 1996 mi?uﬂufy. Before joining the
Department of Electromc Engincering of the CUHK, as 4
Professor in 2008, Professor Bl was a project eader and fecturer
at the Swiss Federal Institute of Technology (EPFL) in
Lausanne, Suitzerfand from 1998-2007. From 1955-1998, fie
fiad also worked as @ Chief Telecommunication Engineer at
France Telecom ReiD,

Professor Blu was the recipient of two best paper awards from
the IEEE Signal Processing Society (2003 and 2006). One of fiis
papers on wavelet image ﬁoiﬁrg'-m.drdﬁ the -Wﬂ"s
(September 2007 and January 2008 issurs). Patented aspects of
kis research wlated to the nterpolation of “Fimite Rate of
Innovation” signals fiave afso feen transferred to Qualcomm Inc.
(San Diego, CA) for applications to Ultra ‘Wide Band
communications. Between 2002 and 2006, Prof. Bl ias been un
Associate Editor of the FEEE Transactions on fmage Processing
and since 2006, of the I'EEE Transactions on Signal Processing.
ﬂ&-mut&m.-mmﬂm&rwn member of the
Tachsical Committee "Signal Grocessing Theory and Methiods™ of
the IEEE Signal Processing Society. Professor Blia’s research
interests are in wavelets, multiresofution analysis, multirate
image denpising, psychoacoustics, oplics, wave propagation.
mmwja&immﬂnm:&mpmhqu&yﬁmf
data and their sampling, with o special focus on Giomedical




Fabrication of Nanomaterials for Energy and
Environmental Applications
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Prof. Jimmy YU
Department of Chemistry and Environmental Science Programme, Taculty of Science
Jimyu(@cuhk.edu.hk
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Energy and environment are the biggest challenges

of the 21st century. It is ironic that such big
Prof: Jimmy Chai-mei Yu received fiis PRD. digree in

Environmental Analytical Chemistry from University of
Idafio. He joined the Department of Chemistry in 1995
after teaching for over ten years in the United States, He is
now Professor and  Director of Studies of the
Environmental Science Programme at CUHK, Prof. Vu's
research interests focus on manomaterials and their
environmental applications. He fas recetved” prestigious
research awards and” fiolds several patemts for fis

problems may be solved by something very small.
MNanomaterials, with attractive chemical and
physical properties, are being explored for their
potential in energy and environmental
applications. For example, when nanosized
anatase TiO2 is illuminated by UY, it triggers an
energetic response that can split water molecules to
form hydrogen gas and oxidize pollutants to
environmentally acceptable products. Pure -
titanium dioxide powders, however, have poor \‘mm“ /
quantum efficiency and are difficult to recycle. The

development of more effective and easily recyclable
photocatalysts is therefore crucial. Several
strategies for photocatalytic activity enhancement,
including noble metal sensitization, non-metal
doping, and the inclusion of mesopores have been
developed. The preparation methods for enhanced
TiO2-based photocatalysts as well as other
semiconductor oxides and chalcogenides will be
described. The uses of these nanomaterials will be
discussed in this presentation.

Kx:}' Reference

I. JG. Y, G Y, WKL Ho, L W, X.C Wang, | Am. Chem, Soc. 126, 3422 (2004).

Z LZ Zhang, .C. Yu, M5 Mo, L. Wu, Q. Li, KW Ewong, |. Am. Chem. Soc. 126, 8116 (2004,
3. JC Y, MG Wang, LW, WKL Ho, LZ Zhang, (3. T. Zhou, Adv. Funct, Marer. 14, 1178 (2004,
4. X.C Wang, L.C Yu, Y.D. Hou, X.Z. Fu, Adv. Marer, 17, 99 (2005),

5 M5, Mo, L.C Yu, LZ Zhang, S.K.A. Li, Adv. Marer, 17, 756 (2003),

43 JC Yu, WKL Ho, 126G Yo, HY Yip, B Wong, .G Zhao, Environ. Sci. Technol. 39, 1175 (2005
p NG Wang, TC Y, YL, Chen, L. Wi, X2Z. Fu, Envivon, Sci. Technol. 40, 2369 (2006,

8. E£2. Sun, J.C. Yu, Angew. Chem, Int, Ed. 46, 773 (2007,

9 XL Hu, G Yy, M. Gong, Q. Li, GS. Li, Adv. Marer. 19, 2324 (2007,

10, XL, Hu, J.CYu, Adv, Fance. Mater, 18, | {2008,
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ABSTRACT/ 7

It is a trivial matter to see that given the coordinates of
n points in R"k, the distance between any two points
can be computed efficiently, However, the inverse
problem --- given a subset of interpoint distances, find
the coordinates of points (called a realization) in R*k
(where k>=1 is fixed) that fit those distances --- turns
out to be anything but trivial. In fact, this problem has
been shown to be NP-hard for any fixed k>=1. Besides
being a theoretical curiosity, this problem arises from
many applications, e.g., surveying, satellite ranging,
molecular
conformation, just to name a few. Thus, many
heuristics have been proposed. However, they either do
not have any theoretical guarantees, or they work only

sensor network localization and

for some very restricted classes of instances.

Recently, Biswas and Ye (2004) have proposed a
semidefinite programming (SDP) based model for the
problem and have reported its superb experimental
performance. Our work is motivated by the desire to
explain this phenomenon in a rigorous manner. We
show that the SDP model can be used to find a
realization in the required dimension if the input
instance satisfies certain uniqueness property. This
uniqueness property has a straightforward geometric
interpretation, and it allows us to identify a large class
of efficiently realizable instances. Furthermore, it
allows us to make some interesting connections with
various notions in the rigidity theory of graphs. We
then show how ideas from the theory of tensegrities
can be used to enhance the SDP model, which in turn
allows us to design efficient heuristics for many of the
applications.

A Semidefinite Programming Approach
to Sensor Network Localization

Department of Systems Engincering and Engineering Management, Faculty of Engincening
manchoso(@se.cuhk.edu.hk

Prof. Anthony S0

N A

- BIOGRAPHY
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Professor Anthiony Man-Cho So received fiis BSE degree in
and Culture. He then recerved fits MSc degree in Computer
Science in 2002, and his PRD degree in Computer Science with
a PhD minor in Mathematics in 2007, all from Stanford
University, Professor So joined the Department of Systems
sering ol Eeginsering ent at the Chinese
University of Hong Kong in 2007. His current rescarch
focuses an the interplay Between optimization theory and
warious areas of algorithm design, such as computational
Jeometry, 'EIE_"‘ s‘. iaf optimisat

\ e




Opening a Door in Elementary Particle Physics -
the Daya Bay Reactor Neutrino Experiment

ABSTRACT/ 7

One of the most dramatic breakthroughs in physics recently is
the discovery that neatrinos have mass, through the discovery
of neutrino oscillation - a neutrino travelling in space
transforms from one type to another. The fact that neutrinos
are massive and oscillate has profound implications in
particle physics, cosmology and astrophysics; it opens the
door to physics beyond the Standard Model of Particle
Physics, and it may hold the key to explaining why matter
dominates anti-maftter in the universe, a key condition for our
existence. However, the value of a key parameter to describe
neutrino  oscillation, ql3, remains unknown. The best
approach for determining ql3 is to measure the flux of
antineutrinos from nuclear reactors at different locations,
with the detectors installed underground to suppress the
cosmogenic background. An international team of physicists
has decided to mount such an experiment at the Daya Bay
Nuclear Power Plant, and a group of local scientists has been
actively involved from the very beginning. This project will
help us to establish Hong Kong as a regional centre in

fundamental physics research and build long-term

collaboration with leading research institutes worldwide.

JoeISqQYy Jayeads

Prof. CHU Ming Chung
Department of Physics, Faculty of Science
mechuf@phy.cuhk.edu.hk
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Prof: Chiu Ming-chiung obtained fiis BSc and PRD in
Phiysics in 1983 and 1987 respectively, both from

Ak Tt e b it e
areas of Astrophysics, Cosmology, and’ Particle

o Y
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Multi-carrier communication techniques

have been successfully implemented in
various wireless networks, and have become
the core for 4G mobile communication
systems. For example, Orthogonal
Frequency-Division Multiplexing (OFDM)
has been used in standards such as Wireless
LAN (802.11 a/g), WiMAX (802.16), Digital
audio/video broadcasting (DAB/DVB) and
Ultra Wideband (UWB). The major benefits
of using multi-carrier techniques include
high spectrum efficiency and resistance

against multi-path interferences.

In this talk, we consider the power control
multi-carrier
the

problem in wireless
communication systems. We solve
problem using an Asynchronous Distributed
Pricing (ADP) algorithm, which has a nice
interpretation of distributed

We

Pigovian

taxation. show the optimality and

convergence of the ADP algorithm using
supermodular game theory, which is a game
nice features and wide

with various

applications in engineering and economics.

Power Control in Wireless Multi-carrier
Communication Systems

Department of Information Engineening, Faculty of Engineering

b

- BIOGRAPHY
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Prof. HUANG Jianwei

jwhuang(@ie.cuhk.edu.hk

A

Professor Huan Hamwet is an Assistant Professor in the Departnent
of Information Engineering at the Chinese University of Hong Kong.
He recetved the M.S. and PhD. degrees in ‘Electrical and” Computer
Engineering from Northiswestern University (Evanston, 1, USA) in
2003 and 2005, respectrvely. From 2005 to 2007, He worked as a
Postdoctoral’ Research Associate in the Department of Electrical
Engineering at Princeton Untversity (Princeton, N, USAL In 2004
and” 2005, fe worfed i the Mathematics of Communication
Networks Group at Motoroli (Arlington Hewfies, IC, TSA) Botfh as
i full time summer intern and a part time researcher, In 1999, hie
worked as a summer intemn in the Department of Change
Management at GKN Westland Aerospace (Cowes, Isle of Wight,
UKL His main research interests fie in the area of modefing and’
performarce arnalysis of communication networks, with specific areas
ncliuding cognitive radio nerworks wideband OFDM and (DMA
systems, wireless medium access control, muftimedia conmunications,
network, economics, and” applications of optimization theory and
game theory,

Professor Huang is an Associate Editor of (Elsevier) Journal of
Computer o Electrical Engineering, the Lead Guest Editor of the
TEEE Journal of Sefected Areas i Communications special tssue on
‘GGame Theory i Commumication Systems’, the Lead Guest Editor of
Journal of Advances in Muftimedia special issue on ‘Collaboration
and” Optimization in Multimedia Communications, and a Guest
Editor of Journal of Advances i Multimedia special ssue on
‘Cross-fayer Optimized Wireless Multimedta Communications” He
will be the Technical Program Committee Co-Chair of the
International Conference on  Game Theory for Networks
(GameNets09) and is a TPC member for many conferences such as
TEEE INFOCOM, GlobeCom, WONC. ICCCN, CONC, and
CrownCom. Professor Huany is the recipient of a 2001 Walter ¢
Murpity Tellowship at Northwestern Untoersity amda 1999 Cliinese
Natioral Exycellent ::ud"m;!uum‘.‘




! Analysis of Callable Bull / Bear Contracts

Prof. WONG Hoi Ying
Department of Statistics, Faculty of Science
hywong(@sta.cuhk.edu.hk
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Callable Bull / Bear Contract (CBBC) has grown
substantially since it was introduced to the market by
the Hong Kong Exchange and Clearing Limited (HKEx)
on 12 June 2006. The average daily turnover has
increased from below $100 million in the first 12 months
after the launch of the market to about $1.4 billion in
the first quarter of 2008. Meanwhile, the number of
newly listed CBBCs has surged from 29 in the third
quarter of 2006 to 323 in the first quarter of 2008. Thus,
the pricing and hedging CBBC can be regarded as a
billion dollar question nowadays. In fact, the CBBC
first appears in Europe where it is called turbo warrant.
In some European countries, buying and selling turbo
warrants constitutes over 50% of all derivatives trading
nowadays. CBBCs are special types of barrier options in
which the rebate is calculated as another exotic option.
HKEx describes that CBBC is less sensitive to the
change in volatility of the underlying asset compared to
derivatives warrants or standard option contracts.
Hence, it is more suitable for betting the market
direction without engaging too much in volatility risk.
In this talk, I present the analysis of CBBC based on
several market models for stock price dynamics. The
most important message is that CBBC can be very
sensitive to the volatility risk, which is in a sharp
contrast to the message by HKEx, and the sensitivity
depends on the model which is used to value the
product. Finally, 1 will talk about possible engineering
techniques that may be useful to build a pricing, hedging
and risk management system for exotic derivatives, such

as CBBC, and the corresponding challenges.

b

A

~ BIOGRAPHY
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Dr. Wong, Mot Ying recerved fits PRD in Mathematics from
Howg Koy University of Science and Technology in 2001,
He started fis academic career in the Chinese University of
Homg Fong as an assstant lecturer, @5 monw assistant
professor of Department of Statistics, and will be advanced
to associate professor on 1 August 2008, He also served as
Director of MSc in Risk Management Science i
2004-2005, and i now serving as the Coordinator of a joint
Risk, Management programme between CUNK, and Hong
Kong Institute of Bankers. He has been consultant of
commercial banfs and Homg Komg Monetary Authority.
His research snterest incliufes dervatives pricing, financial
risk, management, financial econometrics, interest rate
modeling and mathematical fimance. His papers published
m journafs in the fields of finance, matfiematics and
operational research, such as Mathomaticall Tinance,
SIAM on Numencal Analyss, Journal of Complexpty,
Journal of Dervatives, Journal of Empirical Finance,
Journal of Futures Markets, Quantitative Finance, II'E
transactions, European Journal of Operational Research,

etc.
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Future Prospects

——————

ABSTRACT / &

Silicon photonics is attracting increasing attention
around the world because of its important potential
applications. Apart from having established applications
in optical telecommunications, silicon photonics offers
the possibility of solving the heat and high power
dissipation problems of electrical interconnects that
limit the performance of high speed computers. The
development of silicon based optical modulators,
photodectors and other waveguide functional elements
may eventually lead to the development of low-power
dissipation, high-speed optical interconnects needed in
future computers, as well as to the development of low
cost optical chips for next-generation fiber-to-the-home
networks. Another emerging area for silicon photonics
is in optical sensing. Unlike silica glass, silicon has low
optical loss at mid-wave infrared wavelengths, thus
opening the possibility for spectroscopic applications of
silicon chips at the mid-wave infrared wavelengths (3-5
microns) which correspond to the fundamental
rotational and vibrational resonances of many different
species of gases. This talk will review recent advances in
silicon photonics at CUHK including work on nonlinear
silicon photonics, the silicon Raman amplifier and laser,
the use of ion implantation to enhance the performance
on nonlinear devices, and ion implanted waveguides for
silicon based photodetectors at the wavelengths used in
optical communications. The narrow linewidths of the
silicon Raman laser will be discussed in the context of
possible applications in wavelength modulation
spectroscopy applications. The prospects for integrated
silicon chips for gas sensing applications at mid-wave

infrared wavelengths will be discussed.

Silicon Photonics: Recent Advances and

Department of Electronic Engineering, Faculty of Engineening

1}

~ BIOGRAPHY
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Prof. TSANG Hon Ki

hktsang(@ee.cuhk.edu.hk

4

Professor Tsang Hon Kj recerved the BA. (Hons) degree
in 1987 in Engineering (Efectrical’ and Information
Sciences), and the PD. and M A. degrees in 1991, all
Srom the University of Cambridge, He was a research
visitor Bell Communications Research Inc. (Bellcore,
USA) in 1990 (and again in 1993) and a postdoctoral
Sfellow at the University of Bath (UK) between
1991-93. He joined the Department of Electronic
Engincering at The Chinese University of Hong Kong in
1993, In qu:-o: fie took_no-pay feave from CUHK to
manage ReD an sificon photonics at Bookfiam
Technology ple. He fas published over 200 papers in
Journals or conference proceedings and was a_former
chair of the IEEE LEOS Hong Kong Chapter. He
currently serves as an associate editor of the 'EEE

LEOS Newsletter, and on the technical program
committees of various I'EEE and OSA conferences.
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AU Lin Supervisor: Prof. TSANG Hon Ki
Department of Electronic Engincering, Faculty of Engineering

Project Title “Colorless WDM-PON optical network unit (ONU) based on
integrated non-reciprocal traveling-wave optical modulator and optical loop mirror”

Wavelength Division Multiplexing Passive Optical Networks

Lin Xu and H.K. Tsang
Ixuies cublcedu bk

Depariment of Electronic Engineering, The Chinese University of Hong Kong, Shatin, Hong Kong

BACKGROUND WDM-PON is a next generation technology which uwses multiple optical wavelengths to increase the upstream and/or
downstream bandwidth available to end users in the access network. Although DWDM technology is mature in long haul
communications, it has not yet been applied to optical access networks because of their high cosis,

CHALLENGES Reduction of costs in WDM PON will be the kev challenge for their deployment

Ceatial (Hliee LY s
ad Oigaical Network Unit
WDM-PON scheme with colorless %1 2 1
A cost-effective solution would ideally employ the 2 St e
same components in each costomer transceiver 3 @ I
that should thus be independent of the wavelengih b m y
assigned by the network . ;
M !
i
: 9l
Upstream
Proposed Scheme Colorless WDN-PON ONL based on integrated non-reciprocal optical phase modulator and aptical Toosp mirror
oLT '
DI
| Tx 1 SMF
| Tx 2 P
- —
TxN PC - ; =
[ ors UL faanHF \

Fig. FM: phase modulalor O output port of PM 1 input port of PM SMF:- singke mode fiber PC: polaniation cootrolicr (sl necded in icgraied versson) OLT: optical line termanal ONU optical sctwork umat

3 ’ _3

. 1 ®)
L] = - -
N ’ .": . ‘.. JiE u
. w® =
) W, H
&5 b st 13 o -, .
: ] Z4 L Y
=1 3 S nd
= = - ) r
&) N 45 EE % 5
g -t = z 6
& -4 b 4 B8 1 ¥
. e : i ® rahariee
r . -
| B fofward | . Waw % B ——— T
o " & - -
L& twchwa | A 2 16 N 5 .0 A7 1
-4 . ] Becenn ﬂ’m Received power
IR DR R LEL L TL] E + [T {E']
Frecquency (GHZ) (dBm)
Fig. Frequensy respomse of phase modslases Fig. BER e 18] NRE and (b} spstream [PSK signal, The upper asd

lower mact picoares are cyediagrams for back-io-back and aficr wansmission

SUMMARY A novel remodulation scheme nsing the non-reciprocity of optical phase modulater and a lincar optical loop mirror was evaluated
Traveling wave modulator is transparent to downstream light and effective modulation to upstream light

The technique has a simple and cost effective ONU structure, which has potential for low cost silicon integration




ZHENG Liu Supervisor: Prof. Jeffrey XU Yu
Department Lffr.‘:;‘r'.s'h'm.'.' Engineering and LEngineering Management,
Faculty of Engineering

-
=
=N
m
=2
—
o
Eﬁ_
1]
=

Project Title “Shape Anomaly Detection: A Probabilistic Approach
Using Hidden Markov Models”

Anomaly Detection: A Probabilistic Approach
Using Hidden Markov Models

. Shape Anomaly Detection is Useful!
£uon c ULJ:: ‘ " ‘ * An Example in Biology

= The left figure shows the |st and 2nd anomalies in the shape
J&ffrﬂ Xu Yu * _ K‘- collection of liquidambar formosana leaves.

CUHK w % - Other Areas

- Many applications in medicine, genetics, archacology,

ei Chen * 17 Anomaly 7 Anomay :
Lel Wnen geography, agriculiure and etc.
HKUST

IR Background
(W] /@l - Shape Representation
- The shapes are stored as time series of distances between the centroid and the boundary points.
« Segmental Hidden Markov Model
- A segmental HMM with K states is described by the transition matrix, as well as a probability
distribution over the duration for each state.

A Naive Solution (NHMM)
+ A Segmental HMM for Time Series
g - The transition matrix is left-to-right.
n efficient - The initial state distribution: [1, 0, ..., 0]
sithm based + Alignment and Segmentation
Anming - The training samples must be aligned first.
- Each aligned time series is segmented into K
picces to construct a K-state segmental HMM. SESTHTTITETR NIRRT TS,

* Detection with the Segmental HMM = Shape time z
from a large collection o - The segmental HMM is trained with the minimizing the v
shapes :.:"I.'lssital EM algorithm.
- L - 3 k] ] ] — 5 . —
Acknowledgm BT = maxlpls| ¥ Ysra b )| 528, 83000838, =0}
[ his L - P ""'}"{mﬁmﬂu Ya ) pld, ) p(¥. ¥y, | 8)
o & g - o . .
SA - A viterbi-like algorithm based on dynamic
programming.
Results on Two Real Data Sets ] ) 1 5~ v | B L ALY LY
- Shapes in the 1st row are [ive examples from the training samples. |7~ é_ji_ E,.M} O M=Pl=s "'I_‘u" i O S v
- Shapes in the 2nd, 3rd and 4th row are the top five anomalies o — 1 ] T | = N AT AT T
detected by different algorithms, 2 i‘_‘{b ,_f‘_“*, )/,_5 2 '“-u__‘J‘h \\J_ o :I,_') 7 (_1‘.:,'?
| Comparison with the Deterministic Approach -{“;5 b *t‘-: *,,:1:1 oA ko u\"'r,_:- L) MSlaS
- The synthetic data set consists of five kinds of shapes as show et — 5 £ - L ¥ S B
in the 1st row, which are from the mixed bag data set. 5;} Ll | 8 e ~, @3 ) Y T | ,-.-r_‘jl P il
- The deterministic algorithm WKX detects the anomalies based it 1A 1) b Tl e ¥ 7 S B
Tt 2nd 3d 4m  Sw e Ind 3w 4 S

on the nearest neighbor distance. The shape with the maximum :

nearest neighbor distance is considered as the first anomaly. The Arrow Data Set The Diatom Data Set

- The WKX algorithm has = T
a parameter k which is Efficiency of the Proposed Solution
the total number of PR
anomalies in the data sel.
It works well only when
k is correct.

- Our algorithm GHMM
can detect anomalies
successfully with
unsupervised leaming for
fnirness.

Fatarogeracis [urasat
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PANG Wai Man

Department of Computer Science and Engincering, Faculty of Engineering

Project Title “Tileable BTF”

Tileable BTF

M. K. Leung, W. M. Pang. C. W. Fu, T. T. Wong and P. A. Hang
Departmen

Supervisor: Prof. Pheng Ann HENG &
Prof. Tien Tsin WONG

We propose a modular framework to efficiently apply the Bidirechonal
Texture Funclions (BTF), a kind of high dimensional texture with variable
lighting and viewing directions, onto 3D object surfaces, Previous
approaches spent hours lo synthesize BTF directly on the surfaces
space. Moreover, the synthesized result cannot be reusad for different
geomelric objects, and the synthesis has to be repeated on same object
for different BTF datasel

Qur goal is to decouple the BTF synthesis from the surface geomelry, 50
that changing the surface geometry does nol require re-synthesizing the
BTF. To achieve this, we introduce the tile space. Synthesis only occurs
when creating the BTF liles, while the BTF lile-sels are reusable to any
objects. A novel tile synthesis method is also proposed, which is more
suitable for high dimensionality and enormous storage nature of the BTF
data

Crverview of Framework

and Engineering. The Chinese University of Hong Kong

Real BTF datasets used Synthetic BTF datasels used

HR

Starting from the BTF raw data, we compress the data using doubly
projected sphencal harmonics to make it compact enough for the GPU.,
Then, BTF lile sel is build based on the compressed data. A tile set
contains color edged synthesized tiles, in which edge with same color can
be connected seamiessly.
Owur proposed tile synthesis approach is based on the standard quilting tile
synthesis method. But we consists of four sub-steps: comer sampling,
edge synthesis, frame construction, and inlerior area synthesis. This
significantly reduce the length of cut path in each quilting step to improve
the quality of seamiess synthesis.
In order to reduce the dislortion, object surfaces are reparamelenzed
using polycube map approach. Then, the liles are placed on the surface of
object with all shared edges having matched color as criteria
The rendering of local ilumination requires a TBN transformation to
convert between the coordinate system of world and the BTF local system.
I ¥ X |'
| I ’ | B & i ' || ]
A TBN matrix transformation s applied to the world coordinate of light and
camera directions.

Cormer and Edge Formalion

S
W /[ [/

. Frame Formation
BTF Tike st

I"n::p:::';:_'r_l BTF Tilas Synthe

Associated Publication
M. K. Leung, ¥W. M. Pang M. Fu, T. T. Wang and P. A. Heng

[EEE Transactions on Visualization and Computoer Graphics, vol. 13, no. 5, pp. 853.

865, September/Dctober, 2007,

We had applied our method on vanous 30 objects and
both real and synthelic BTF datasets. One can observe
that there is no obvious seams after the BTF is tiled on
the objects,

Apan from local illumination with single lighl source, we
render our results with environment lighting using
importance sampling approach, The rendered results
show our proposed method can effectively produce
seamiess BTF synthesis on object surfaces and render
in real-time. While the new approach allows appearance-
geomelry decoupling and capable 1o Insfant-redressing
of BTF

o GO G

The Tiling Process

Rendar with En R ]




TAM Lam Chi Supervisor: Prof. DU Ru \u
Department of Mechanical and Automation Engineering,
Faculty of Engineering
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Project Title “Virtual Library of Mechanical Watch Movements”

M¢ ghalﬁéa' Watch ovements

|
The Virtual Library of Mechanical Watch N
is divided into three sections. Currently, it cc
records organized as follows: :

The Mechanical Clock Escapeme
» The Graham Escapemept
The Mechanical Wa‘tch'z- isca

‘\..._. 5
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CHENG Lap Kei Supervisor: Prof. Chester SHU
Department of Electronic Engincering, Faculty of Engineering

Project Title “Wavelength Transparent SBS Slow Light Using XGM-Wavelength
Converter and Brillouin Fiber Laser”
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Wavelength Transparent SBS Slow Light Using
XGM-Wavelength Converter and Brillouin Fiber Laser

Alan Cheng, Mable P. Fok, and Chester Shu
Department of Electronic Engineering and Center for Advanced Research in Photonics,
The Chinese University of Hong Kong, Shatin, N.T., Hong Kong

S —

ABSTRACT: We demonsirate a wavelength transparen! stimulated Brllouin scattering (SBS) slow light anchitecture using a cross gain modulasion (XGM)
wavalengih converter and a Brillouln fiber laser. The inpul signal is wavelength converted to become aulomatically aligned with the resonance induced by SBS.
The maximum delay achieved is 26 ns with @ 30 dB Brillouin gain. The operating wavelangih window is over 40-nm and the induced delay variation is smaller
than 0.2 ns

Principle and Schematic illustration

4 Apphcations of slow light
# Dplical buffering
& Tunable cptical delay lne
# Enhancement of interaction time in optical fiber
LCharactenstics of slow light via stimulated Briloun scatiering
& Continuously tunabls delay
# Fibar-oplic approach
# Requirement of wavelength alignment between pump and signal
% Advantages of our approach
& Aulo-alignment batween pump and signal wavalenglhs
+ Wavelength transparent cparation

dependent gain .
=» Rapid change of .|, is cbigined &t tha n,=n, o

gain peak frequency
= Group velocity change is resulied from ihe
rapid change of RLL
Pump
Delayed
P *’ As Ay = Ap + i [T aul;ut
\" Brillouin ..i

nput it o YV VY —

@ ) and A, differ by Stokes wavelength shift (A,)
® input signal (A,) is converied 10 Ay
@ Siow light ia achiaved at by,

Measurement results
Characteristics of Brillouin fiber laser Wavelength transparent characteristics

g r A & pumppowertSaBm | | L LNADIE Dulie previs ot
g # Brillouin shift. 10,83 GHz | PR 30 d5 SB5 gain
- | 5 {~0.088 nm) i Syt Bl
§ [ ‘E‘N ............. S i} .. . | weeslengih
aaa R L = ;
E : 1 i 15+ B[ 1540 nm
1557.2 15573 155T.4 155756 15576 gm b L '-m’ﬂw };
Wavelengih (nm] ek «20aBgen| 1562 nm
-IAVERV ARV Ak 0 wmmmu-u 0 e - '
vrﬁf # Inverted puise width: 30 ns 155 1m0 s a0 e\ 1500 WM
} Wanvelength (nm) Tiemsa {50 na/dev )
bu\..,&x. @ By XGM, the converted output & 585 siow light appiicable to differant input signal
becomes non-inverted wavelengths without changing the pump wavelength
Time (50 nsddy ) # The delay variation is lass than 0.2 ns over 40-nm
Continuously tunable delay WSRO, NS ringe
# Continuously tunable delay ;
up to 26 ns with differont | Hoe1 A [T+ 1]
Brillouin gain
‘We demonsirate a wavalength iransparent SBS siow light schama using 8 XGM
wavelangth convenier and a Brilouin fiber laser. The input signal is converted and
aiigned o the SBS induced resonance regardiess of s original wavelangth.
Continuously tunable delay up 10 26 ns has been achieved with 30-ns Input pulses.

The wavelength transparent operation offers a practical means 1o delay signals in
oplical communication networks.

Joirt Froulty Research Day 2008, June 12, The Chiness Uiniversity of Hong Kong .L;',_,ﬂ';,‘



KAN Wai Chi

Project Title “ Application of Terahertz Imaging to Osteoarthritis”

Supervisor: Prof. Emma Macpherson
Department of Electronic Engincering, Faculty of Engincering

Application of Terahertz Imaging to Osteoarthritis

Kanis W.C. Kan!, Wing-5ze Lee?, W H Cheung?, Emma Pickwell-MacPherson’

IDepartment of Electronic Engineering, The Chinese University of Hong Kong.
‘pepartment of Orthopaedics & Traumatology, The Chinese University of Hong Kong.

Introduction - Ostecarthritis (OA) Is the most common form of arthritis and is caused by the breakdown of cartilage. The loss of cartilage
causes friction between bones and results in inflammation, swelling and pain at the joint. Early diagnosis of OA can help to prevent further
deterioration. X-ray imaging is the current clinical technique used to diagnosis OA and is used to track the status of DA over time. However,
it is unable to detect changes during the early stage. Hence, a new noninvasive imaging technique is in pressing need for early diagnosis as

well as a non-ionizing approach for monitoring the disease situation.

Terahertz pulsed imaging (TP1) is a novel non-ionizing imaging modality. Several special features of TPI give it the potential to be suitable
for a variety of medical applications [1]. One of these is its ability to reveal the depth information of some biological samples, thus, in this
study, we investigated the feasibility of TPl as a diagnosis tool for OA. Here, we demonstrate how to process the THz data in order to

determine and quantify symptoms of DA.

OA SAMPLES

Fgure X Photogroph of rabbir [fewsssal
enndylen [somple IMGE)] with D0 syrepdom

Figure 1: Photograph of rabbes left knee joed.
Cartilage cowened on the surface of femaoral
congyle. ‘With thanks to W Lee Trom the
Dupt. of Onhopaedics & Traematology for
Figuess 13

Figure 3 Midplogy of IWEE showiog The
cartioge areg in fphl  pink ond
dnbchomdral bone in dark pink wedler he
Eur line

Formalin fixed femoral knee joints with DA are harvested from white
female rabbits were used as samples for study. The medial side of
femeral condyle often suffers seripusly on OA symptom, The histology
collected from the area with QA shown that cartilage gets thinner and
Is degenerated,

Dara PROCESSING

Figure 7: Beflecied THr pube off o
murrer with @ mew THE emifter. Note
ithe odditional secondory pesk.

FFT(Sample — Bascline )
FFT{Reference ~ Baseline )
|Equation 1]

FFT{lmpulse Function) = FFT{Fiher) =

The shape of the THe pulse generated by the system is fllustrated in
Fig.6 which was obtained by reflection off a mirror. The shape of the
pulse is dependent on the terahertz emitter. Therefore, the THz pulse
changed when a new emitter is used as shown on Fig. 7. Data
processing B performed to remove system variability by deconvolved
the raww data with Equation 1.

RESULTS

Fos et a

] w o ] o

trmpy e

Figure & A fypical THE reipormie from e Figove & A hpkol impulie  funition
O somple IMES T frow dotionl (processed dotol from Hhe DA somple
IRE5L.

Two peaks are found In the processed waveform of sample IM51. The
first peak is the reflection of THz light from the quartz/sample interface
and the second peak ks the reflection within sample caused by change
of refractive index. In this case, the optical delay between peaks is
proportional to the thickness of the particular tissue inside the sample.

[Sample T 51 [ mioe |
Mean Mean
eptical| 5.0, |optical| 500,
Ly delay

Raw | 106 | 005 | 083 | 006 |

Procesal | 0.9 | 008 | LI | L0

Figure 10: Color map of the opticel delsy Table 1: The mean and  standard
Between 1he Two peaks In processed data wet  deviation ol aptical deley.
o 51

The optical delays of each pixel within the area of interest were
calewlated and plotted in Fig. 10, The Blue pixels correspond to areas
where the tissue is thickest (optical delay s greatest) and the redder
pixels correspond to wherne the tissue is thinnest.

CONCLUSIONS

I summary, we have shown how terahertz image data can be processed
to extract features of interest, and that careful processing of the data
enables consistent comparisons to be made without boss of detall
Furthermore, we have demonstrated that terahertz pulsed imaging is
able to give a quantitative measure of features due to osteoarthritis - the
optical delay between peaks on the processed waveform is correlated to
the thickness of sample tissue.

19)s0d juspms




CHEUNG Yang Supervisor: Prof. Dah-ming CHIU
Department of Information Engineering, Faculty of Engineering

Project Title “Can Bilateral ISP Peering Lead to Network-wide Cooperative Settlement”

Can Bilateral ISP Peering Lead to Network-wide

Cooperative Settlement

Abstract Fair Price Achievement and its Properties
Tha f I ;b' th d.of Inb b h . ek lm}EM“ s The Fair Price
mwmﬁhnmﬁummwﬁn mmh‘:_mﬁ:mmt W define the set of
resuftant from pair-wise negoliation. Although this seiSement mechanism is infuitive and coaresponding prices I a3 the laér prica:
wasy io imploment, it dos not encourngE nabworc-wide cooparalion, as ho blaleal
chargas typically o nol lead 10 a fair division of revenue amang A8 ISPy thal am nvohed I‘.E Z Pio bl ] = % B Pl bl P Ly Y& (LT
in carmying the same fiows of traffic. This problem is getling mone severe with varlous =aX iR ne e el

wing neve businoss We found that the fair price * in hierarchical 10p0iogy G is hirving the Tolawing
We bry lo determine the exstence and achievabiity of bilaleral prices that can achieve e >
revvenue division among ISP, In paricular, wi use Shapley valus as the basis for 2= oy = l:{ I N I hra‘zll.—uHL_q.‘.l:,p.-__l}
darhving fair prices. Linder & qulls paneral iopology and iraffic modal, wa find thit hive ey by
oxists prices thal make the revenue Division ungor blabenal setthement equal (o thst
o i Th o 7o o miticn | o SO e e b o B e
and dosirable chanactoristics. Moreower, Il can be approcimated reasonably well by the Frow L
achigve Shaploy seftlomend by charging tier r I5Ps P,
15Ps with imiled local Information |n ioday's inisme. mmmdmﬂﬁ
|| *tepeothuicing oAb ripharse il m Hether: - Properties of the Fair Price
Models ~ Implermerting fai price among [SPs hekp convrging the current bilaioral setlemant 1o
Shagley value, which provide soveral nice faimess grounds;
= The tair Is recasanable when wa ook nba the is al varies paramelers;
Topological Modal - P P
= Upes AS-laved hierarchical model 1o represem I Sensitivity 1o traflic pattern o 018 —
current tise-based Intarmat; el (1-ay’ = Tha fair price is decroasing in a ¢ (1] —-—F
*Considers: \ / «The traffic is mors fkely 1o be handled by ters D
= T lhers (illusirated as harzontal levels), T that lewer liers when @ Incroases; o -—r‘:
- NISP nodes {circles), aar | \ocop ISP3 st higher tiers have less contibution, :
-t ) Kb / . J|  enee they neaded 1o charge less: e
bth HI'IGF:&. E = This setling can balter revesl the actusl cost .
E r/ - |"' neacded to transport a traffic;
T QORNOCIN b ) L | +This sotting also advocatos short raffic routes. 4
- Srari links (hlack), c |._ [ F R CEEL i [CCT 1
= peoring links{rod), ang B 3 nﬂ-u: ‘I,r "' Sensitivity 1o peering probability p v
- mnilti-heming linkajbiue I". * Thea Lakr peice i decrassing in py 0 1. T-0)
«Define lopalogy G = (T.N, g, d), whene p is the I 'l. __ '|L__ ,n" « More tratfic passes tough pestng fnks i
paaring probahility, o is the mult-homing tactor, © WYy T AL withaul using upsirnam connactions whan p nl‘i“---u.h.,‘,__h 1
increases. | b R
Traffic Model 1 111 L ! ,—Ir ‘_ = Hence lower tiers pay less to upsineam 1SPs g -..--'r :_::;
»Uses o b dencle the probability of raffic going 2] [ _ = Figune shows fair prices below lerd _._naﬁ__.ﬂ._--—f-'—“'
local, - ‘" docrases; ’ﬂ"';‘h,;
~ais 8 paramater o dotermine tho distributian of “' . ”"" » Fair prico of tior incroasas as it losos o, g
raffic's iravel dismnes. reiatively cheag shor-distance tralfic. The | :
Bl revarus, howovr, his decreassd. 2] [ E n‘{”:g,:] 1
= This sefting advocates ters to establish R
Settlements peaing ks, :
r IN="T3:
Bilateral Settlement il [1;1" e g il Sansitivity to multi-homing factor d “: Pl
Tk st temmt v oy e ok 30 «Tha fair price of an ISP incroases with mults. g 038 =92
« Tha charging batwem two 1SPs is W F AP ¥ Nl haming factor d if the ISP is a vital node for 0zl
detatmined by mutlal sgreoments; srtio{ oFrs Sro—— connecEity; %m:-:l
=Wea consides i per-trafic ter-based chaging e P (B (1 =10 = Shapiey valua in thes sefling values & | e
schare. kv elirraie kg Ao connecivity mode than redundancy; el B 1 e
*A charge P, i paid by the ISP subscribor lo =When d - infinity, fir price == 0, as o sl !
fhe ISP pravider @ ther r per unit traffic tier 7= el coniribution of sach ISP along the path is e
regardiess of traffic drection; " i, virtually zeng; ] [ [] [
= fimad revenus cbbained from all users s P, }‘7 % = This setling advocates |SPs 1o expend ther ™ L
- connociivity to unfouched destinations.
Shapley Settlement T (A 3
»The settiemont mecianksm that dvides the ‘"“.'"'“:mw'm Distributed and Local ADDFDXimaIiOI'I
TRARIS Meong ISP R T . |- » Shagity vaiue fequires cantralioed caloulations with completa Information on B topology
and iraffic patiems of each 1589,
-w“:npfmd::m b = e T 160 ], 8 = o « Thea aparcaimalion is based on two ohservalions:
allocal banahits =
coalition amang all participating playes. 1. Shaplery vahm can ba approxmaled by
«Shanpley value satisfies four axams: | . the degres of impariance, " . . . ———
- Emclency: ployers distribuls among 2 A reasonabis anbeipation of the paedng =l
Hiemseives B nrsowe sviskabie [ grand G:"r”2 ;.,-1:12 G;'":l pﬂmuuﬁmﬂmm-mi. =5y
comition,
- Symmetry: I two players are symmatric, \ ““:m&whmwnmmmmnmm
ek payoiie e e e, \ / 1, ISP's cwm traffic patterms, " :
= Durmmny: dumimy planme recodoe no payoff, A AR 2 |5P's own | ad
- Auddithvity: the Shapley value of 8 . E
combingd gama |s aqual 1o the Shagley =512 0‘5"'2'9'1-"3 ﬁ‘iﬂ 3. Tha impartance of the ISP in its fier. F
walse of the separabed games A of Bhaghiy diabibu = Random case simulaticn on the rnght shows
»The tatal irvanue chitain by usars P, an s s et A A close differences between the cenralzedand 5 0z 04 o8 08
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Project Title “A Stroke Analysis Technique for A Chinese-styled Art Robot”

The Chinese University of Hong Kong
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—T—— A STROKE ANALYSIS TECHNIQUE FOR A

CHINESE-STYLED ART ROBOT
Josh H.M. Lam

— an Engineering approach to study Chinese paintings and
calligraphies

= Previous Work

) * Full Stroke Execution
m Drawing Platform - Bézier curve reprasentaion

- High precision, 5 DOFs (x, y, z, z-rotation, £ LTI SUCRA e yenIony aeoRaiOn
plitch) manipulator

_ﬂﬂm H-;ﬂ-“- o
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_ : . Footprints
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‘ | ‘ﬂ * Experimental Acquisition of Brush
| ol

19 : camara
Ji_lr_"“ “"im 1 " - InstantaniBius. footprint capturing
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Would-be brush siroks schisved by taking ths unlon of the
capturad footprints

m Recent Work: Stroke Analysis

= Accurate branches matching in intersection regions
= Effectively reduce computational time
- Generate smooth medial axis for stroke execution

* Triangular mesh approximation (Delaunay Triangulation, triangle filtering and replacement)

* Internal Edges Refinement based on * Medial axis interpolation using Bezier curve
smoothed local symmetry
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Project Title “Robust Model Predictive Control Using a Discrete-Time
Recurrent Neural Networ

or: Prof. Jun WANG

Robust Model Predictive Control Using a
Discrete-Time Recurrent Neural Network

Yunpeng Pan and Jun Wang

Department of Mechanical and Automation Engineering
The Chinese University of Hong Kong, Shatin, New Territories, Hong Kong
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3 Neural Network Approach

51 Neural Network Maodel
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L1 Process Model
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Project Title “On Modeling the Lifetime Reliability of Manycore Processors”

ON MODELING THE LIFETIME RELIABILITY OF
MANYCORE PROCESSORS

Lin Huang and Qiang Xu
Department of Computer Science & Engineering
The Chinese University of Hong Kong, Shatin, N.T., Hong Kong

Introduction

Advancements in rechnology enable the integration of many embedded processing dements on
a single silicon die, State-of-the-am processor has stared 1o employ this rechmiguoe ro improve
performance through parallel execurion tstead of frequency increase, which has rhe benefirs
of power-efficiency and shore time-to-marker. MNvdia Geforce 88000 | 28-core GI'LI and
Tilera Tile f4-core general purpase processor have already been released 1o the marker. Intel
has also demonstrated an B0-core reraflop processor protonype in 20086, Various research
reams have projected thar thovsand-core processor chaps will become commercially avalable i

the foreseeable furre.

Ag the same tune, while the relentless '|.ﬂ||||g of CMOS In:'l.m!ll.nf_r bhas bl'mlj:lll with 1t - T g -

enhanced funcrionality and tnproved performance in every new generation, the associared - g f [T} e et

ever-increasing on-chip power and remperarure densiries make the liferime reliabdicy of high- 1 il -1 l Ry e

performance integrated cirouits (103} one of the major concerns for the indhustry oday. s 3 —
A - ks

" ASERRBENE o m e

s . m——

Key Features
Faure | Maoows"s Lo Coniia s

k) They are k-cut-of-o: G system,
m is the toral nomber of embedded cores
Fabricated on-chip and & is the minimom

a) Magprore processors are nonrcpairable systems.

Unlike mraditional board-level mulnprocessor systems thar
can be easily repaired by replacing defecrive chip,
embedded cores are integrated on silicon die m manycore
procesiors and ir is extremely difficodr 10 repair or eeplace
a foulty core, if Dot possible.

number of cores required for the system’s
functioning. Trpically, a is larger than £ to
provide faalr rolerance.

¢) They sre load sharing system

Each embedded core carry only par of the load
assigned by operating sysiem. Empirical smdied
shows that a core’s fadure rate highly depends
on its workload thar determines the temperature

and voltage applied to the circmt.

o) Embedded coves will age i operation.
Thar is, we expect an increasing failvre rate whien
a core gers older,

Pamm2 Toomd o Maaycom

Challenges

Based o thes obwervations, we model
a manvcon: priscessor as 3 load-shanng
nonsepatrable £-oue-of-re G system
with general reliabaliny fumctions for
embedded cores. which mtroduce theee challenges ro estmmanng the hfesime
reliability. Firsr, an active embedded core may frequentdy alvernarive
berween the processing and wair stare, depending on whether ir s
performing tasks. An embedded core can also be i the standby mode, if

Frgmre 3 1AM Squsern W0 Mexdel 30 (P80 ) sl bnied B0 Coane Towadley FRO06G)

Methods

We first caprure the relanionship berween task allocation mechanisms and the
accumulared usage rime in cither state of cores by using M* /M /¢ quening

standby redundancy schemes are used. Each state has its own Failure
distriburion. Mate that, o capture the aging effect of cores, these
distributions cannot be exponential ones which has good mathemanical
teactabiliry. Second, we only know the rask allocarion mechaniame while the
mmber of components in each state at 3 particular momens i dependent on
the curvent workload and hence is uncertain, Third, since the embedded
COres \lmt l‘l&.t m:!ru:lld. Ilbr "’}Ill.ll'l' II[ O COre ||Illr rq.ﬂlr_! m EuFElrr |l\l|‘l

mud.rl Sﬂ;'urntu“:r. we Fl'l.'!l'f I!’II.1 1I.l‘h !'.nlnrr ﬂntntrurl:um nl‘mbﬂ!dﬂi
cores can be represented by aceelerated failure-time model (AFTM), the
liferime reliabiliry of a core only depends on irs scoumuolsted mage nime m
two states, independent of details evenes in s lifetime, and therefore achieve
the reliabiliry fancrion of an embedded system under a cermam sk allocanion
mechanism and workload, Fmally, we figore our the reliahiliny funenon of
ennire munyoore processor by modelig this system as 2 boar-of-rz G system,

and hence imcreaung falore rare on serviving cone. conclusion

. State-of-the-art technology enables the integranion of a geeat amount of embedded cores on a single
silicon die. Meanwhile, aggressive rechnology scaling has an ever-increasing adverse impacr on the
lifetiume reliability of such large integrated ciromts The analyrical model proposed in this work enable
s o analyee the impact of archireciure redundant schemes, operating system rask allocarion
mechanisms, processor workload, and 1C products’ aging effect on the liferime reliability of manycore

Wk o processors.
Taaks

Figure 4 Staine o ax Fmbedded Cree



=
S
=
2
o
ol
%
£
g
A
m
7]
@
o
0
-
=]
]
e
)
=]
=]
{5 4]

Project Title “Design and Fabrication of New Energy Harvest Device
Based on Thermal Driven Micro Flow”

ZHANG Peng Supervisor: Prof. DU Ru Xu
Department of Mechanical and Automation Engineering,
Faculty of ‘Engincering

Design and Fabrication of New Energy
Harvest Device Based on Thermal Driven ;j'
Micro Flow Zhang Peng, Prof. R. Du |

In the 21* century, energy is oné of the biggest concemns. Through the research, various kinds of methods are invented to capture
and convert energy from nature resources of different forms such as solar, wind, mineral, and ete. On other hand. the recent advance of
Micro-Electro-Mechanical Systems (MEMS) technology has opened new ways for us to use micro / nano scale physical and chemical
effects. Based on these micro / nano scale effects, new energy capture and conversion methods become possible. In this research, a new
energy harvest device is proposed. The basic idea is 10 caplure the thermal energy and converts 1o Kinetic energy and then the electric
energy. The key component of the new device is the Knudsen compressor which is based on the rarefied flow phenomenon of thermal
creep. In this study, the possibility of Knudsen compressor filled with nano scale aerogel working in atmosphere pressure is first
studied by computer simulation. It shall be pointed out that as the Knudsen number becomes large due to the decreased characteristic
length, the Now can only be desenbed from a molecular point of view, Thus, the Direct Simulation Monte Carlo (DSMC) method 15
used. The simulation results provide the information for design and fabricate a Knudsen compressor,

Knudsen Compressor Driven by Solar Energy Theory aboul Tharmal Creep
W the aporture area A becomas
3 comparabls to the mean free path
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Simulation Results by DSMC AR ArRtead

A high porous solid

materisl, saregel hes the lowest
danalty of any solid knewn 1o man
and sams the nickname, "solid blue

affect is dominate offect in the micro-
channel, the pressune driven flow or
harmal drivan Row,

mass fow hagp
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This is because the irade-off I
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Project Title “Gene expression studies of the dikaryotic mycelium and
primordium of Lentinula edodes by serial analysis analysis of gene expression”

Gene expression studies of the dikaryotic mycelium and primordium
of Lentinula edodes by serial analysis of gene expression

W. W. Y. CHUM; K. T. P. NG; R. S. M. SHIH; C. H. AU; H. S. KWAN* | s
Mycological Research (2008), in press

idat: 10,1016/ ). mycres. 2008.01,028)
Department of Biology, The Chinese University of Hong Kong

“Life Cycle of Lentinula edodes (&Z#&) |«Question

“Abstract

Lentinulo edodes (Shillake mushrcom] i3 a common edible

mushrooem that has bigh nutritional and medical value. Although &
rumber of genes involved in the fruiting of the species have been

“Which genes are involved
in such differentiation?

identified, little is known about the process of differentiation

from dikaryotic mycelium to primordium. In this study, seral  DaINdIOspones  monckaryotic mycelium | dikaryotic mycelium

snalyiis of gene expression (SAGE) was applied to determine the =

gene expression profiles of the dikaryotic mycellum and *

primordium of L. edodes In an effart to advance our B -::‘h. '*H:ﬂJnthESis

understanding of the molecular basis of fruiting body

B— CoT s
t

development. A total af 6,363 tags were exiracted (3,278 from “Differentially expressed
the dikaryotic mycelium and 3,085 from the primordiem), 164 genes are involved in such
unbque tags matched the in-house exprested tequence Lag (EST) differentiation

database. The difference between the expression profiles of the

dikaryotic mycelium and primondium suggests that a specific set

of genes b required for the fruiting body development. kn the

transition from the myceliom to the primordium, different I

hydrophobim were expressed abundantly, fewer structural genes “0bjective

ware expressed, transcription and transintion became active, E |

different genes became invebved In Intraceliutar trafficking, and 4To identify genes

Stress responses were expresied. These findings advance our
understanding of fruiting body development. We wsed cDNA

differentially expressed in

microarray hybridization and Morthern blotting to verify the SAGE

either stages, through

reqlts, and found SAGE o be highly efficient in the performance

serial analysis of gene

al Irﬂ;hw .h'l.ll-.ys]!.. To our krowiedge, this is the first SAGE E‘Ipl‘ES&fﬂﬂ
Cigey
“Serial Analysis of Gene Expression “Bioinformatics e
DA reirktin desikn & eiriction dgestion wouence  SAGE tag olation AL o
wynthests adaptor bigation B link fags together  concabesnen In sitico
. o s o g™ e _ W it
e P s ;:“‘, weamansco s 1Y e
 — L ] ee— EST Database [~ Protein Database [—| Gene Dntalegy
ki L3 il m L -"'f i i Databae
Il ﬁ TrerT
mRNA extracted DA adaptor-ligated SAGE tag SAGE tag SAGE tag
o i Py cDHA 3" end CONCRLEMES MEUENCEL B count tabie poe, PRy
feoncatemers form a library)
“Results ,____————”b .7 “_E
#Summary of both SAGE libraries #SAGE tag distribution #Most abundant SAGE tags in either stages
Dikarystic Primordium | Combined | - o | Copy mmter
rycelium Both = | i | 1 EST
Total tags 1,178 1085 | 636 = | kT "V‘l BAlE{ P-valun | Proke """'“'"J Clone
Unigue tags 1,584 1,895 3,545 = |Most abundant in m)
Unégue tags {copy no. = 3) 184 il 93 - & locrroacoas | B3 | 0 | 2616 |- -
Undgue tags mapped to EST 108 113 164 = { |CARGAECRAL | 61 | 11 | 4ED9 |- 01802
Unigue tags mapped o EST &b Fi ] 93 !: | |CAGTTCARAC | 60 | 3 | 3E-14 |Hydrophobin 2 | 10E0H
fcopy no. » 3| J H | %61 0 | 2616 |- r
Unique tags differentially i a0 1= 40 | 0 | JE-12 |Hydrophabin 3 |03G08
expressed I= l Nt sbundant 1n primordium
- | |CCRATCOCAG | O | 83 | 26416 |Mydrophobin 1 |PELOMEY
“Roles of differentially expressed genes in either stages - I [zcceTaTTan | & | 30 | 2608 |- e
Dikaryotic mycellum | Primordium : |ATGGGGEATA | O | 29 | FE-10 |-
Structunal companent Hydrophobin 2 & athers | Hydrophobin 1 : | lecnaroncas | & |24 | 7608 gm rLCI0Ey
Tnmcl:ﬁlh:m:ww {less) # Diversity 4 imore] : ! leecrmacarr | 3 [ ;2 [ sk0s [- ML IS
Signal Transdection & Gl ADP-Ribosylation factor 14 e
|Proteame turnover + Ubilquitin ¢ ——
|Stress response HADPH oxidase | | Metallothioneins
“Summary “Future Perspectives I “Key References |

#5AGE libraries of dikaryotic mycelium and
primordium prepared, cloned and sequenced
*SAGE tags are matched to EST, protein and
Gene (automated )

=34 and 40 SAGE tags are differentially
expressed in dikaryotic mycelium and
primordium, respectively

=Lomparative gene expression analysis of
Lentinule edodes and Coprinopsis cinerea
#Functional studies of differentially
expressed genes presented here in
Coprinopsis clnereg, a model mushroom
for genetic study
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WONG Yuk Lau

Project Title “Functional analysis of BMPs signaling in
mouse limb bud interdigital cell death”

Supervisor: Prof. KWAN Kin Ming
Department of Biology, Faculty of Science

Functional Analysis of BMPs signaling in mouse
limb bud interdigital programmed cell death

Yuk Lau Wong and Kin Ming Kwan
Department of Biology, The Chinese University of Hong Kong

Abstract

Programmed cell death is an impoftant process thal regulales
development and homecstasis in muticellular oiganisms. | also plays an
impartant role in sculpling the shape and structure of developing limb and
I coordinated in developing limb by reciprocal epithelis-mesanchyrmal
interactions bebwsan specialized regions. of e limb bud under the effects
ol different signaling lacton ke FGFs, BMPs, Whls and Shh.

Bone mocphopeneatic prolairs (BMPs), membars of TGF- 4 suparfamily,
ane seonded signaling molecule shown o be ane of 1he important Bclors
thal regulate programmied coll death bul the infracellular mokocular
componants and patiweays involved remain langely unknown.
CretoxP systemn was employed o investigaie the molecular components of
BMPs signaling in developing limb. Brpria or Smad1 and SmadS were
Inacivated in developing limb ecloderm in a ssue-specibc manner by the
use of Broprka or Smad1 and Smad5 Roxed allebes and Engradled 1-Cre-
recombinasa transgena (En1-Cro) The profiminary data of our lab showsed
thal tha limb of tha mulants has syndactyly. This shows that Bmpria,
Smad1 and Smad3 are nvolved in reguiating BMPs-mediated cell death in
Imterdigital regions.

Furthes expadments including call prolfaration and cell death assay and in
silu hybridization will be performed 1o nvesligate possible molecutar
mechanizms of Smad! and SmadS in regulating programmed cell death in
interdigital regicns.

Background: Summary of BMPs signaling pathway

T T V T q;l v. !‘,-.l'-::‘:l'
— R
et - 2 T
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Binding of BMP ligands 1o membrane-bound serinathieonine knase
receplors would result in receplor phosphonyiation and hence activation of
receplor-reguiated Smad proleins (R-Smads) by phosphondation,
Srada 1S are riracoikilar madiabons thal Mensd T
signals rom cell sieface o nucleus. Activated Smad1, 5 or 8 form

with commaon partrier Smad (CoSmad), Smadd and translocata
into nucleus whare they regulale franscription of target genos,
Knock-out of BMPs and its signaling components would resull in early
embryonic lethality which hinders studies of BMPs signaling in Bmb
loemation ocourmad at later slages.

Approach of the studies: Conditional Inactivation of
EMPs signaling components by Cre/loxP system

Rorsd wisks of pens A Cre-Tranagene (Cred  Flossd allsis A7)

= 2 L1 i
) Citm, (hen 2hball) i A

=)

CroloP systemn was employed o inactivale Benpela, Smad1 of SmadS in
devaloping limb ectodesm in a lissue-specific mannes. This would
circumvent the problem of embryonic lethality and aflow studies. of roles and
mobecular mechanisms of Smads protein in lmb formation.

Principhe of CreflaxP systorm;

The gena o be inactivated ks Ranked by hwo koo site and |s said to be
Mowed. When the Cre-recombinass s expressed, i§will recognize the by
loxP siles and exciss the loxP-Aanked sequence than gena will ba
disnupted and mactivated. The lissee-specificlty s achived by using Cre
drivan by apecific promaobor, Cre is expressed ol cerlain tissue bul nol other.
Thars the targoled gene is inactivated only in thal parficular lEsue whils
remains unaffectod in othor tisswes.

L
e

Cre Transgene to be used: En1-Cre Transgene

u!

En1-Cre first expresses in ventral ectoderm of forelimb in ES.5 embryo
and in veniral ecioderm of both forelimb and hindlimb im E10.5 embryo.

{m) Forwdmd bud si £5.5
{b) Feolimis 1 E10.8 | vanired

{07 Bapaal seckon of
forelieni i E10.5 |

Limb showing partial syndactyly in conditional Bmpria
mutant using En1-Cre mouse line

control Cordtional mutant
Brorta g | | Begrts Enree

L =< ]

En1&e": Bmpria®* Brmpria™ L

B "8

Ente=; Brpa*

Bmprla was inactivated using Eni-Cre transgene and the mutant limbs show
partial syndactyly, Al PE, stage which the digits are separated n normal nice,
the digit are connected by interdigital tissue so as P30 individuals.
Therefore, the webbing phenotype is due to problerm with interdigital tissue
regression bul not delay In interdigital regression. Bmprla is the receplor
Involved in regulating cell death in interdigital regions

Limb showing syndactyly in conditional Smad1/5 mutant
using En1-Cre mouse line

E18.5

En1=*, Smad1*; Smad1™,
Smads™ X Smads™

=B @ ®

En1=" Smad1"; Smad®"

@ m 4

At E18.5, stage where individual digit could be observed, separated digits
were nol clearly seen in both forelimb and hindlimb. They remain plate-lke.
This shows that Smad1 and Smad5b are intracellular mediators of BMPs
-mediated cell death and are of redundant role.

Rolforemncs

1. Hwan K M, LIAG, Wang X.J., Wurst W and Behnnger R R 3004 Essenbal roles of
BMPRLA signaling in diflerentiation and growth of hair folicles and in skin emorigenesss
Geness 38(1)10-25

2 Pajni-Underwood 5, Wilson C P Elder C, Mishina Y. and Lewandoski M. 2007, BMP
sagnals contral lmb bud intendgital programmed cell death by reguiating FGF signasing
Developmant 134(12) X¥50.88

A Robert B 2007. Bone mesphogenetc profein signaling m imb cutgnrath and paliemng.
D Growth Difies 48(5) 455-88

4 Tuzare-Lus Y. and Hurle, J M. 2005 Programmed cell dea in the embayonic
westebrate bmb Sermin Cell Dev Bl 18024 281.0

(o} forelimb o ES0.5 | wchodere



Supervisor: Prof. KWAN Kin Ming

TSUI Wing YWun

Department of y, Faculty clenee

Project Title “Generation of Lhx1-tauG { TeNic mice
a tool for in vivo study of Lhx1 functions”

Generation of Lhx1-tauGFP transgenic mice:
a tool for in vivo study of Lhx1 functions

Wing Wun Tsui and Kin Ming Kwan
Department of Biology, The Chinese University of Hong Kong

Abstract
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PHANG Tsui Hung  Supervisor: Prof. LAM Hon Ming
Department of Biology, Faculty of Science

Project Title “High external phosphate (Pi) increases sodium (Na+) ion
uptake and reduces salt tolerance of soybean”
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E. High external phosphate (Pi) increases sodium (Na*) ion
uptake and reduces salt tolerance of soybean

PHANG Tsui-Hung' SHAO Guihua'? LIAO Hong® YAN Xiaolong® LAM Hon-Ming!

! Department of Biclogy and State (China) Key Laboratory for Agrobiolechnology, The Chinese University of Hong Kong
7 instfute of Crop Breeding and Cultivation, The Chinese Academy of Agriculiural Sclences. Beljing 100081, China
¥ Laboratory of Plant Nulritional Genetics, South China Agricultural University, Guangzhou 510842, China

Aim of study:
Study the interaction batween external Pi and Na“ ions (major salt components in saline croplands) in soybean.

is:
External Pi can affect the salt tolerance of soybeans by increasing Na* ion uptake.

Project significances:
Address the complicated interactions of ions in soil and provide scientific background for practicing soybean cultivation in
saline croplands, which is essential for the enhancement of crop production and promotion of food security.

Research . Major finding 2:
High external Pi increases the net sodium uptake, but not phosphorus
- Comparative studies (include | | accumulation, in soybean plants.
phenotypic, physiological and W Ll s o .

ipg | CEur siudies) Detween 5% 121 .
MPi+S pybean plants treated in _ | ;
02mM PO {2nM P1) :mﬂ:‘maps;m i:D :2 ol

{MB() or 2mM P (HPi)

il
Uk

[ - [+ l-l .-"'
Major finding 1: ol ﬁ of S
High external Pi — Pa P i w; e[
could exacerbate \ ! 2 | [ﬂ L ul-; Ve i-:: ';,;_fj+ Fig 3 Efiect of tagh sxmmal Pyon
the salt damage e,y . Al
and reduce the T Em T T T T wpe——— A sariou et
salt tolerance of TToE T T T 5:: | e pt ity
soybean. :f::mmr:um;:r !:! ::___:- m:fnrmmn.m

Major finding 3:
Root is the principle site of the interaction between external Pi and
salinity.

Major finding 4: n‘ . = Supen
High external Pi can increase the net Na* i R e v

uptake and aggravate damaging effects in s s
plant cells subjected to Na* stress.

Fig. 1: Performance of
soybean plants (5 days
after trestrment)

2w\
"

nfﬂ allidnn
SRl ey
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Fig 5 High avtemal P doss not change Bhe
concontration of soluble Na® in dSerent parts of
de-roobed soybean plants. [Independent Studant's
st iesult. m, non-significant dference; N=8.
Ervor bar 2 5E )

L]
Bodape afle lealmed

Fig. 4 High axtemal P does not reduce the
Figure 8: Effect of high external Pi on (8, b) the Na* uptake and (c) the salt iolewance of de-moled soybean plaris

of soybean suspanscn calls under Na® stress for 1 day
{a) The signal of Sodium Green indicatol increases whan the level of

Blar Na® .. (&) Tr dacuting with cilfersnt Acknowledgements: The suthors thank Or. LIN TY (Mational Teingtua U, Tamwan) for soppiying fhe soybean
letiors Delonged to afferent groups (p < 0.05). Error bar + 5.E N=10 SUBPENSoN cells mwmwwnmmmmmmﬁ.&mun
DHC: Defferertisl interfesence conirast Scals bar = 50 3 m Hong Kong UGC AcE Plant & Agriculiursl Biotechnology Project AoE-B-0TNG (1o LAM HM)

Remars Simiar resils was obtained i iobacco BY.-2 cells
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Project Title “Whole-genome sequencing and analysis of polymorphisms
in an extensively drug resistant (XDR) strain of Mycobacterium tuberculosis
W/ Beijing isolate”

Whole-Genome Sequencing <l Analysis of Polymorphisms in an eXtensively Drug
Resistant (XXDR) strain of Mycobacterium tuberculosis W/ Beijing Isolate

Ka-Kit Leung "2, Ting-Fung Chan £, Patrick Tik-Wan Law 3, Wendy ¥in-Wan Fung 3, Kwok-Pui Fung 12,
Hoi-Shan Kwan 4, Shao-ke Lou "2, Kai-Man Kam *, Raphael Chiu-Yeung Chan ® and Stephen Kwok-Wing Tsui 12,
! Department of Biochemistry,  Hong Kong Bicinformatics Center, ® Faculty of Science, * Department of Biology, © Department of
Microbiology, The Chinese University of Hong Kong, ® Tuberculosis Reference Laboratory, Public Health Laboratory Center, Department
of Health, Hong Kong

{Barfpwmf @:&_ﬁ:
Tuberculosis statistics in 2006 PD"}'I’I’IUI’P"!IEME identified Sﬂlﬂly in XDR that are
related to drug resistance
World China HK
Genes
Dru nonym
Prevalence 14415397 2658377 5856 v affected Synonymy
rpsL K2R
Death 1654805 200820 294 Straptomycin s A G [16S rRNA)
Amikacin and
Drug resistance 2,500 <1,250 NiA n:-lam;-:i: rs A =» G (165 rRNA)
Ofloxacin gyra D*H
A single sneeze can release up to 40,000 (less in cough) droplets. Caprecmycin frs A <> G (165 rRNA)
Each one of these droplets may transmit the disease, since the Rifampicin rpoB S3L
infectious d_ase ufmbcrcl.llnms_ﬁl: 'u'!f]' I:_r'.l'nI {a single h_ac.tanum}. Spit, Floroquinolones gyrd D=>H
speak, or kiss can also transmit if infectious phlegm is present. Isoniazid and ik 18 bp upstream of the
. ethicnamide coding reglon, G < T
ﬁfmm&ﬂ Metsods Ethambutal embB M3V
Pyrazinamide pncA P2Q

Polymorphism identification

l 1@:&:&::

1. Provision of two W/Beijing isolate genomic sequences

2 |dentification of an “XDR-specific” set for better understanding of
underlying factors and evolvemeant - accordingly, better deployment on
new drug development

3. Analysis on a “Beijing-common” set on its virulence, structure and
adaptation, metabolism and regulation-related gene polymorphisms so
to devise strategies on disease control and prevention, complementing
the line of drug development

4. Establishment of a platform for high-throughput comprehensive
comparative genomics studies

Babwtilntiom 215
Dhelrtwiie. iy
imtrrtions: 183

Sensitive strain
Total = 1,686
Genomic variants within the coding regions
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Visualization of analysis result and gene annotation of
virulence, structure, adaptation and matabolism




CHAN Wing Man  Supervisor: Prof. Edwin CHAN
Prof. SIHHAW Pang Chui

Department of Biochemistry, Faculty of Science

Project Title “The Influence of Protein Nucleocytoplasmic Transport on
Expanded Polyglutamine-induced Neurodegeneration”
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The Influence of Protein Nucleocytoplasmic Transport on | of
Expanded Polyglutamine-induced Neurodegeneration  Drosophila

Wing Man CHAN', Frankie Ho TSOI'?, Pang Chui SHAW2?, Ho Yin Edwin CHAN'23 Rm‘*}_j (&
1)Laboratory of Drosophilo Research, 2)Molecular Biotechnology Program, 3) Department of Est 2002

The Chinese University

fH K

b Biochemistry, The Chinese University of Hong Kong, HKSAR, China
RESEARCH BACKGROUND: | 1) Members from the karyopherin nuclear transport receptors exert modulatory
Features of Polyglutaminopathies: m effects on the subcoeliular localization of expanded polyl) protein
Heurpdegenerathee disases charactoriped by nounonal A
dyifunction and cell death Abrormal l Expansion it
Ettotogy: WEENORBOENOENDE
Abnarmal expansion of CAG triplet repeat. in the disease P 1o
gene, result in expanded polyglutamine tract in disease * = 0.9 i
prcitini < 0.8 s HEAHE AN K
Disvpase Threshold: 3540 na, of CAG repeats gn_? E L LI LR i a : : ! : : E = : t
Hallemark: h,1igi=‘\.h\\=:==\\\\
Fermation of insoluble pratein apgregates & bath a t t NN NHH : t t HNH NN = : a
EFIOPE M0 T vien NN NN RN NN NN R NN NNND
Example: Mschado-Joteph deteads (MID/SCAT), #, @ A 1? " . * e“?‘

Humbimgten's Dizages (HO)

: ﬁpt" &
HYPOTHESIS; & P DS

The naked expanded potyglutaming (potyd) domain carries nuclear transport activity; and the

perturbation of such activity Is clesely correlated fo boxicity N actin Target BActin Tarpet
— . - - 4 - -
OBJECTIVES: _ i D N ecportio s S N
To demaonstrate the ruclear import activity of expanded polyQ domain by biochemical Kop-gl S NN (I, N —
fractionation and time-lapse e cell microscapy Cas [ R — ] racbpre D (RN
Ranbptl e N
Tao investigate the effects of karyopherin nuclear transport receptor famdly on expanded ::fr-‘;i = g Trrm o=
oty protein subcetlular bocsltzstion by RHA interference coes NN [CWEE  ccanes NN Cwmm
To elucidate the elfects of select transpart receptors on poly(Q-induced toaseity in vive pen [= = ~— = - _] mak T
MODEL CHARACTERIZATION: | coezy I NN trn 0O s
T — - (ELLERN - — - coTodrs N
® 1 ERE 75 (Expanded O-length) Figure )} Maryapherin nigclesr tranyparters modulste putbeocytoplaymic localitation of

¥ qif [Unexpanded Q-length) expanded palyQ protein

A Ratio of nuciear to cytoplasmic 0FS-sggregates in waler of chRNA-treated BGI cells. Knockdown
of ¢am, Kap-al, Cas, Kap-of and karyf in BG2 Colts resulted i significant changes of Uhi KA Lo
CA ratio.

nduciBle promoter

B.The knockdown efficiencies of hRlAs weve confirmed by RT-PCR.

Drozophita BGE Cells:

derived from Central 15*""""":" I medium containing G418 10} Knockdown of Karyopherin-gd enhances polyQ-induced toxicity fn vivo
ek s Ll Stable Cell Lines Cantrol 3 C-a3
B. Polyd  Muclous 3
o
g
Figure 1 &n b witro PodyQ-EGFP moded in oulbured é
Orasophifa celli. =
A Extallinhimiens of polyl) sl ih the Drodaphils —
reuronal BGT oells. %
8. Fuosrecence microstopy of polyCh-EGFPexprossing
cella. The QIT-EGFP prodesn localiped E
homogeneously i cytoplasm and mucieu; the 73 o
EGFP protetn fosmsd both cytoplaame: and s lear E
el kaleharmpmem& 5 um
-
g
: - =}
1} An expanded pohy(} domain was able to initiate protein nuclear import in its
salubile form Figure 4 Knockdown of bap-gd evhances trikD-induced fericiy
A C; ST Hucheus Select taigets from Figure J vesie knock-downed in vivo snd their eflects wene companed 1o
0 2448 7196120 O 14 T2 96 120 (h) contiol (4] in MID Drosophile models, Trirsgens sxprewshon were ditven by GME-0ald in eyes,
\ Theee b kedirwr ol kap-ad (C) enhances rvUDOTE- induced toxicity, as revealed by extenmal eye
a7s A Exposure depigmentation (MJDIrQTEw) and scar formation (WDUNQTES). There wis N0 dominan
time phertypee coursed by the knockdown of kap-al in i expreiiing unenpandsd DUD proteing
AMIDerC2TE
B-Tubalin = —

A nl#-eﬂ-p-ﬁ,'q domain possesses nuclear import activity
Specific kangopherin puclear transporters regulate the nucleocytoplasmic Localization of expanded
iy protein, aed in particular, karyopherin-ud also modulates polyQ-induced toocity in vivo
Pigusre 3 Expandsd (78] polyl) protekn anter
intn the ruckeus in soluble form,

A_flochemical fractionation of BGZ Fpsates into REFERENCES:

muchess and cytaplasmic factions al delferent T
Hime post-induction. The $05-solutde 75 Martindste of of., (1998} Mot Gene? 182 150-134.

protedm atcumulated in the neclews in & time- Xin et of.. (H003) Mum Mol Genel 13: 1393-1403
B. Tiewe-lapie expert on BGY oells expressing . 3 —

CFS-EGFP, An evwichment of puclear fluorescent This wek wins supported by a grant from the Ressarch Granis

sigral was obaerved without the formation of Council of Hong Kong Special Adminktrative Region, China
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Molecular Characterization of Plant Endocytosis

Sheung Kwan LAM & Liwen JIANG
Department of Biclogy and Molecular Biotechnology Program, Chinese University of Hong Kong

Plant Eﬂdﬂl'.‘nySfS i tha inbernaization of matenats from plesma memBrans int the cells which gaverns coll survval and this process remaindd urknesn for docads.
Secretory carrier membrane protein {SCAMP) was used 15 a tocl to study plant andocytosis and pratein trafficking in this study
Mﬂjﬂr contribution of this study s the iderdification of rans-Galgi netwark (TGH) as the early endosome in plant call which revolutisnized wview of the phmul|

trafficking patheays

SCAMP and
SCAMP-YFP were

localized en plasma

membrane (PM) and I

cytosolic erganelles | " 1
distinct from Golgi. |
prevacuolar compartment e

(PVC) and lytic vacucle o
LV, e L
N Figurs 1 SCAMPYFP [yelcw fuorescsst  Figure I SCAMP poalive ofpiraiies wals

Cecdgy \\ profedn} fusion prolen ocafized on plasea nol Goip |upper panel] o prevacuclar
mambrane (M) 5nd cytossie organddm comparntman {FYC. lower parwl)

X

e

s Cirgarans masan g o Pl
o Bt gl B 0 A

Pt ws e WA T B

——

Internalized
{endocytic marker

{FM4-84 reach sCAMP
positve organalles prior fo
PVC,

So SCAMP positive

i i the earl \
e e v -~ \

!trans-Golgi = : ;/.-
|network (TGN) i | = {

[the SCAMP positive | ~__ =

! i dye US4
I O O i i

Figure 1. FML-84 was meralized o rarsgonc BY-2 ceis and

reachsd SCALP powites crganeliss priced 1o PVC

- | o R
TGN PG | w . Y .
[SD TGN merges | ’ a e -,
lendocytosis and secretory \ B F "3
patinway. \ b ’ "
'\'..\ & i s L " -‘ ’
[ ~ Figurs & Structural idersty of SCAMP positve organelie under slectmn

b macreseopy. SCAMP protsins (Peceaiening By e gokd panmces porasd by
arroa iocalzod on The raves-Golgl netwonk. [TGN) which ked adund 1o Pe
Goigi. Scafe bar 2000

Significance of

|this study changes =
the current view of
ianducytosiaand unites tha
EM previously separated
[pathways fogether at the
TGM

Publications

« Lam SK, Tse, YC, Jiang L, Oliviusson P, Heinzerling ©, and Robinson DG [2005) Plant Gell Monograph 1: 37-61

= Lam SK, Siu CL, Hillmer 5, Jang 8, An G, Robinson DG and Jiang L (2007) Plant Cell 19 288-316

+ Lam SK, Tsa YC, Miao ¥, Li HY, Wang J, Lo SW, and Jiang L {2007) Journal of Integrative Plani Balogy 48° 1119-1128
= Lam SK, Tss YC, Robinsaon DG and Jiang L (2007} Trends in Planl Scance 12: 487-505
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Morphological Evolution of Thermal Plumes in
Turbulent Rayleigh-Bénard Convection

Quan Zhou, Chao Sun and Ke-Qing Xia
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) Thow, C. San & K0 Xia, Phys. Bev, Lett. 98, 074500 {2007)

Introduction

Twrbubent Rayleigh-Bénard convection (RBC) has become o
paradigm for many convection phenomena occurming in aature, A
prominent feature of turbulence is the ubiguity of coberent structures,
stich as thermal plumes, which are localized thermal structures having 8
temperatune contrast with the background Twid apd generated from the
upper and lower thermal boundary layers of the eonvection cell. There
are wo different morphologies for plomes observed in RBC. However,

Eheetlike plumes onerved from
whove. Fundschilling & Ahbers,
PRI, 200

Mushrmmlike plumes viewsd
from the sade, Xi, Lam & X,
TFNE, 2004

Experimental Setup

Camera

Hulogen himp

Convection Cell

TLC: Thermochramie Hguid crystal microspheres
with mean dinmeter 50 pm.

Color: Red Green Bloe

Temperature:  29°C 3anC

() (b} S G B '
By ] f“\ 1
-+ % e
5 T
I 30 -25 -0 -15

£ o i l'-“K'-"lr ]
ia): Sheetlike phemes with the shape of redidish “lines™ align mosily im directions
perpendicular o the Mow
bk 2% such shectlshe plumses idemiified from (a) (hackground remorved)

{&3: PIFs of the logarithm of the normalired sbeeibibe-plums sea (red cocles) amd
et conlenl {blue iriangles), Here fheat content 1% e “heat™ camied by each plume.

Moat regions with cold lemperatare
redd amed preen) have inlense vortical
stmctures. They e horizonial cuts of
mushroomlike plames. Both
checkwine and anticlockwise vk
are fomnd o he associated with cold
mushroomlike plames.

1]

z=7 mm
Hat phimas impinpe on the top plate rom below, then spread horiratally within the
laver and Gorii shectlike plaimes. As the shoetlike phames propagate, they (allls
will cach other or with the sidewall 1o form swizh

il

z=lem
An example of Bew cold mushsoomitke plumes menge and clusier wopether along
opposile sxdowally, providing connection between fgiaes (d) amd (e

Crosssconrelmion functions
setwreen the semmlamesusly
mmeasured lemspermune and
vertical vorticary at dree
poritmomis. Thie vertical
wortacity i Found 1o have an TN i
exponential distribution

1 oFTT T L
RS E a N
5= W E
LR W
= oL )
T T [T R
:Jﬁ

‘i'._."‘"' arvacy over witls NS around s peak posinon ar - = 84, The ssitial rapid
Ecreme af i in seem 10 cormespond 10 the increase ur.'\.:l_"-" amd the decreane of
A= The venacal dashied Hnes i Thpure (p) msdicate the region of FWHM of &

In this region V= experiences a sleep drop, providing a quantsiative measure of the
enixkng fone @ which most of plame miting., menging, and closersg uke place

Conclusions

4 Pluries have bg-normal distributions.

Sl <z=< Hnlh: sheetlike ]'llq imes collide with each ather ar with the
sldewall and Form swirls

Hdy < r < L1H: mushroomlike plomes mix and groop together
4 Mushroomlike plumes mssociate with intense vertical sorticiny.
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Introduction

Giraded materials have siracted extensive research
eress and have shown great potential applications.
Based on our finding of gradons which are localized
vibrathomal modes peculiar 10 waded latices and
gradon-plonon transition, we continued o study and
formulate the system-size dependence of the inverse
participstion ratie (IPR), which is imponant tw
identify gradon modes.

Objective

To obtain the analytical covelope Tunction through
quontum analog interpreation and study the system-
size dependence of IPR of localized eigenfunctions in
privded elastic lattices.

Model and Methods

1D graded ¢lastic chain and 2D onhogonal graded
sisare lattice (OGSL) with linearly graded mass and
gribed force constant : L] I}

* Effective IDmodel ¢ %"“i‘"
= 14 P
sl I

'W[L ['L“ ﬂm
Lk wtld

M EigemlueM ] =1"
Arg EngernalueM ] =k,
Eigenvectorl | =4

* Exact 2D model

N - e"L:i =)

* PR {inverse participation ratio):

Py
- .i'iu.r
IPR = =L :
LV, Rul?
= Chegmtum analogue

* Hump structure of gradon wave function, is similur
to that of quantum wive function with high quamum
aumber in harmonic potential,

* The probabality
T
Af /4 L=vix )/ s
where x_is the classical tuming point Vi) g =0

* IR can be derived analytically as a function of the
system siee:

K%a1PR = Cylogh 1+ Cy
Mode patterns
Grradon modes { o = w

Hump strictere of o
gradon frontg

¥

Hump stnictene appearing
ul one end

Phonom modes |« < w )
Abmost oy structure

graded elastic lattices

Mool Ptiom o gradied Soroe coastast OGS

T ]
— e 1
m — 1N

f w

it
H

Results

1: IPR. change rapidly ai iransition frequency (103

|FR spessrum for 1) praded foroe constant chain

agig

Ao

II; IPR change rapidly at transition frequency (20)

|FH spectnam for ZIHOT5L @ -0 500

i Cy1l
i

— sl

wig N il ]
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Conclusions

» Stdy IPR spectrum in graded 10 and 200
elastic lattices by wsing the effective 1D
model and exact 2D model.

» Investigae the svstemesize dependence of
1PR and formulate the resulis.

» (¥biain the analytical envelope funciion from
quantum analogue interpretition and derive
the formula of PR size dependence. The
analytical resules march quite well with the
mmerical resulis.

» The quantum analogue envelope function
will be wsed 10 study other properties of
graded sysiem.
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Ultimate-state scaling in a shell model for

homogeneous turbulent convection®
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When f is larger than some critical value pround 2,
buevaney is acting directly on most scales and the
scaling behavior i given by Bolgiane-Obukhoy (O}
(ay — A5 0, — 4 [raiber tham Kobmaogoroy 1941
i."" i, - i.," 1}|.||I||x commecin
Alsn, there b an inverse energy transfer from small i
large scabes s ihat @ drag -fiih, |, acting on ilal larges)
scale has to be added,

We define Ba, Mu amd R In the shell model as

INTRODUCTION

An interesting quesion in turbubent convection is how
the hcat trunsport meusured by the Nusselt mumber
M) depends on the streigth of the themmal forcing,
micasurcd by the Rayleigh member (Raj, in the limig of
wvery high Ra

(KAL) scaling (m,

=S e |E.:|
M = Ex:.'il“ 1

T exnct resudts are derived:
Fos = WLANu— [TRaPr* (1)
X = xfiNu ()]
where the tolal energy dissipation rate is
Eroid = B+ By Wi & = 1230k ]

Krabchnan | 1] angued that at very high Ra, convective
eddlies produced in the bulk gederate turbulent
houndary bayers and the turbulence of which enhances

|‘I|:inp the AVCIEGC COCTEY |I|u|l[u|nrl rate dhse to

ﬁmil_\- il Eay ™ ,r'-u.j-I.-. the EVCIUgE COCTEY
disshpation rate dug 1o the large scale drag. The
average thermal dissipation rute ks

¥ =k«

et tramspont. He obtained Mo~ Ra'? with bogarithmic
corrections, On the sther hand, Grossmann and Lokse
G 1 [2] argued tha &t very hagh Ra, the boundary
layers woulil nod contribute to cnergy and thermanl
dissipation and thus play no eole in heat eransport.
Abhaugh their assempcion of the rode of the bounsdary
lnyers in heat transport is differend, ihey alse predicied
Hia - B!, This kind of scaling behovior is mken os
the signature of the ubtimate state of turdilem
conveEtion.

RESULTS & DISCUSSION

In our sinnidations, we chixined

Wu -~ Ra" !l.ll-umlh.n Slaililh
R ~ Bl O] g o 1.9

which is consstent with Gl

By modeliing the bulk of convective low by
threg-dimensional homogeneous urbubent convection
wilh periodsc boumdary comditions, Lohse ond
coauthors [3) reported Mu - Ba'“Pr'* und Re -

Ra' 21t s predicted in G, where Pr = vix and Re is
ihe Reynolds number measuring the rool-mean-siquared
vebocity Muctuations, However buovancy scis only ut
o largest scales in this sysiem

SHELL MODEL

We study the scaling of Nu and Re I.I.Ii[l# u bl mosdel
for hamisgenois terhuslent convection in which
buiovamey is acting on most of the scales. Shell model

s constructed in a discretized Fourier space where W
R = Kot 0 bil¥e1 8 Lt Vrmeriratoee i e e We also check the scaling of € and 3. Our resulls are
shell, by = | and & = 2. The velocidy and temperstune

F=KPURePr) ™" (K]

variables w, nnd 0, saisfy
and £ ¥k Re™ 0% The former result bs consistent

"‘:':d.ll. TN TR - N AR |

! with Cil. bai the latter {5 nos,
Wiw o upl,

“f"— Koo o®, = Rl )+ L{n@. = b i)

- Kki8, + M,
with positive parsmeciers o and b, The maode] is forged
by & tenperatsre gradient of —ff,

hJI‘ W 1‘:"' W
We shaw that £-v ' LFe ™ where

1 b defined by wi, ~ 4, When buasancy s scting on
it seales, 1= 305 giving 441 41) = 572 o observed.
Moreover,

Lol ™ O~ ¥ g R MO0 (i
'.L. ——e—— - =
‘ﬂll A

2o y

3 ]
.rl. A
p

TR
Solving { 1 (4), we get ullimate-state scaling:
Nu - Ra"=Pr'? i Re - Ra'?pr!=,

As a damping echanium al large scile camnol exist by
itsell in the bulk of tarbulent comvection bl could be
resudted from the boundarics, this suggests that when
buyancy i scting direcily on moest scales, the
houndaries must play a oruckal role in giving rise w the
ultimade-stnbe scaling.

O the other hand, when buoyancy sots only on the
largesi scabes, 1 = 1073 amd 40 1+1) = 3. In this cose

E el 15 dominated by € and ultimate-state scaling also
fallows.

CONCLUSION

There are two different physical scemarios that can lead
b i ultimate-state scaling. In the first soonari,
which Is tllusirated Im the present work, buoyamey is
ating dircetly on most of the scales of the bulk of
tirhulent convection. An elfiective damplng at the
largest scales, which can be providad by the internction
of the inverse energy transfier with the boundaries, |s
erucial. In the sevond scenaio, buoyancy is acting

only @ & deiving foree on ihe langes scales, and the
boundary lavers play no role in heat ranspor. The first
seenario is in accord with the physical picture

enbed in | 1] whibe the second seenario &5 in accond
Inh that proposed by 2],
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The Synthesis and Optical Properties of ZnGa,0, Nanowires
with Axial Structural Modulation
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Introduction

L pallate (ZnCia, 0 with o band gop of 4.4-53.0 eV 15 a new and interesting phosphor. 1is high chemical and thermal stability also sugpest promising applications i {ield
emission disploy devices. Some povel 1D ZnGa,0, nmostruciures have been synthesized successully vin various methods'. We have synthesired nonowines with o
mechilnted structure on S8 | 100} substrates vin the catalyst-free chemical vapor deposition. Trunsmission electon microscopy investigntions show that all the nanowires ore
cubde in struciure and grow nlong the <111 direction, Maore interestinigly, two kinds of structum] changes are found abong the growth direction, Oie 15 (e formation of twin
boundaries ([11TYT1T1]) and the other is the 307 iwisted boandaries ([ T12[7001)), boh kinds of defiects are rare in lemary oxide nonowines. The dependence of the optical
properties of the nomow'ines on the crystalline structure wiss studdied by cithodohomimescence (UL ) spectroscopy and imaging

N, —_—

1 l'ulup i
200 scem |

23 Torr

Crunrte boat  Silicon (100)

Furnace center temperature: 1100 'C  Kept for 1h

Morphology

\igned Lniia, 0,

AW ires Fwin bousdaries  Stacking fuults and dislocations

: Optical
'\ /| | Properties

b {I..::\:?' .

Flower-ike

aasermblics
T T Wb
The emission
; (d) I"' inlensity i3
Kirkendall efTect i o | strongly
a .'I depembent on
Structurs by TE ¥ Hrighi fiekd i / the crysialline
- = o Atruciune
* - M Selected ares = - o
' N W vk |
- electran diffraction
pallters
: Conclusion

Seructurally modulssed Zalis /0, mnowwes woie syntheured. The presence of statking fauh,
dislocmtions, twms boundaries and 10" pwisted boundanes slesg dheir axisl diecoen were observed.
Mpre mserestingly, CL. imaging whows that the lemimesconce of the manowires 5 sireagly affbeisd by
thow strechine. The luminosemon from 3340 io 600 nm ane annbuicd in ocishodrs] Ga-0 rolaicd sl
activafion cenices” and v peaks around TR nm s eoygen vacaney 1™

Twin Boundary
RRRTIENR]

Sellactivation
comter Ga-()

Optical properties by CL

In large nanowires
sirong luminescenee
overwhelms the

ohservation of defedts
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Introduction

Mmyﬂumir_ therapy (PDT)is an inovatve therapoulic modality for the trealmienl
ol 8 variety of malignanl tumars and wet age-related macular degeneration.” I
Involves a non-invasive process with three individually non-toxic componants,
mamely & photosansitizer, visible lighl, and oxygen. Chaing 1o the desisabla
pholophysical and pholochemical propertes, phi@otyanmas hinve Disn widely
shudied 85 second-generation photosensitizers for PDT. Howewer, the inftrinsic
apgegation tendency and poor solubility of these macrocycles in aguoous
emvironment somewhat Bmil their application in this area, To alleviste ihese
problems, we hove designed and synthesized a novel senes of skcon(lV)
piihalocyanines axially subsifuled with tvo permethylated Soyclodexiin moteties
through diflerent spacers [compounds 4a-d). By taking the advaniage of lha
biocomgatabilily and mydrophilicity of the cyclodexirin moieties, wa 8im 10 Noress
the waler solubliity of the macrocycles and facilitate the formation of monomaeric
species, (hereby enhancing the photosansilizing efficiency”’ We desciba herain
the synthests, photophysical properties, and in viro pholodynamic actvities of
Ihase phihalocyaning compounds
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Photophysical Properties

Tabile 1 shows the sdectronic absorpteon and basc phofophysical data of 4a-d in
DMF. Owing to the fact that #a possesses he shortes! spacers, the Bming groups
are closs 1o e macrocycle and can reduciively gquench s singlet excried stabe in
an effective manner. Hence, the fluorescence (dy] and singlet oxygen quantum
yields (D) of the compound are comparatively kower.

Table 1
_
Compound b () (ot & )m{l'll'l'll' I]J",- l]L_‘
ida 355 (4 80, B0G-i4 BT}, B8 0 018
B4 (4 55), B74 (5.38)
4b A55 (4.88), B0E (4 .61), BTS 040 0.as
B42 [4.55), BT i5.29)
dc 356 (4.83), 606 (4.57) 676 036 033
645 (4 51), 674 (5.35)
g 355 (4.89), 506 4.63), 678 .40 036

B3 (4571, 674 (541)
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/n vitro Photodynamic Activities

Phihalocyanines 4a-d am all photocylotosic againsl HTZ8 heman colon
hepatocarcinoma and HepG2 human hepatocarcinoma cells.  Figure 1,
showing thelr dose-response curves against HTZ20 cells, ks given below as @n
oxampia. The comesponding IC., values ams summarized in Table 2

Ly Table 2
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Tha differenca in in wifre photocytoloxicities of these compounds is well
cortalated with tha difference in inftraceliular reactive oxygen spacies (ROS)
producton effichcy as shiwn in Figure 2. Aggregalion does nol seem to be an
importan facter a5 8 strong O-band was obsanved for all these compounds in
the: cultwne media (Figure )
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Cubcellular analizaﬁnn Properties

Apart from cell viabilily studies, we also employed confocal microscopy to study
Ihe subcefhiar localization properfies of db in HT28 cefts. As shown in Figure 4,
ine fuorescence caused by 4b and the LysoTracker Green (& dye resides
specificalty in tha lyscsomas) s well superimposed with each other. This
obsarvalion suggesits lhat 4b can largel lysosomes, an importan organale 1o
intliate apoptosis in PDT.? of the HT29 cells
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c:onclusion

In summary, we have synihesized and characlerized a series of silicon{lV]
phihalocyanines conjugated with permathylated Soyciodextrin moleties through
various spacers. The cyclodaxirin moletses can meduce the aggregaton and
increase the water solubdty of (hese marcocyches, Phitalocyaning 4b exhibits
the hsghes! phodocytotoxbcity toward HT29 and HepG2 cells. I generates ROS
efficiantly and targats lyscaomas of the HT20 calls
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Conclusions

— Ore-dmmensonal nanosiruciumes were prepared Fom e as-synnesced M doped 5710 nanopartcies.

— Magrete relaviSes of he RanosIrucChse wers medtued Al Nanosiructunes can be used s MR contrast agents. in whch nancnesdies hares Me highes! signal
— Hanow e wErE NCUBME WA MACTDEhEpE oM Substantal uptake of the nancwses by Fawtd T osils is demonstiated afer Frussan bue siamng

— SPI0 nancaphere derivatives were ncubated with rabts bone manw derved stem cslis. Sutsdantal uptake of the nanoparicies by stem ol o dernonsiraied
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How does 1-methylation of adenine affect DNA structure?
A Hoogsteen base pair embedded in DNA double helix
Hao YANG., Yinggian ZHAN, Dickson FENN, Lai Man CHI and Sik Lok LAM®

Department of Chemistry, The Chinese University of Hong Kong
E-mail: lams@cuhk.edu.hk

Introduction (iii) T and m1A adopt anii and syn orientation respectively
L]
Mathylation at tha N1 site of adening laads 1o the farmation of cytoloixde 1-mathyl- indicated by HE/HE-H1" NOE intensities
sdening (m1A) which blocks DNA replication If not baing repaired. Owing 1o the A - B
fact that tha N1 sile of adenine |s involved in the hydrogen bonding of T=A and A-T 06 T oag0 HE-HE NOES
Waltson-Crick base pairs, | is expecied thal the base palr structune of DNA dou- racomucTE P
blo-halix will ba senicusly affected upen 1-meliwiaticn. | his study, we have T i i,
mvestigalad the T-A base par struchee upon melhyiation al the N1 sde of " !:,n
adening using Fligh-rusnlur.u'l. MEAR speciroscopy HiHE-HY NOEy ““Il..- :'
i . . - -
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Tk kg Dol Fig. 3. NOE crosspeaks of (A) HEHS-H1" of T4 and m1A14, and (B)
NMR Stu HE5-HE af C1, C3, C11. C13 and C16. These NOEs were plobied using
dy the same baseline threshold. 2D NOESY was perdformed with a mixing
{I) Special Tsm1A base pairing mode indicated by a upfield T4 tamiy of 100 ms.
imino peak {iv) 1-Methylation of adenine only has a local effect to sugar
A " - pucker (Table 1) and backbone conformation (Table 2 and
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Fig. 1. {A) Chemical structunes of Watson-Crick C-G and T+A base pairs. e e iy H ot B vy ot
(B} Imino "H spectra at 5 "C of Tm1A-oligo (left) and TA-oligo (right) .

(i} Tsm1A Hoogsteen base pair indicated by charasteric NOEs
A B e | 1:-.|
[ I

Fig. 4. 'H-"P COSY specira of (A) Tm1A-olige and (B) TA-oligo.

Summary

W found that upon 1-mathylation on adening, the T«A Watson-Crick base pair i
switched ta T-m 1A Hoogsieen base pair. Tha structural findings provide possible
wxplanalions for the expenmental cbsenved differences n the ARB-ropair ofi-
ciency batwoen dsDNA and ssDNA as the T-m1A Hoogsison base pair romping
stacked in the DMA doubbs-halix which possibly makes the recognlion and this
the repair of m1A besion in dsDMA by AlkB less effciant than that in ssDMA
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Fig. 2. (A) Schemes of T-m1A Hoogsieen base pair. Black arows
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