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Envisions a solid base where coordinated and long-term research
can be conducted to tackle marine pollution problems.
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The mission of the SKLMP is to protect the marine @ /5B RER B EREN L4
environment of Hong Kong and South China by A@BREREEFRENTE
identifying major threats such as algal toxins and R85 , fNEE =M EBE S0
contaminants of emerging environmental MIEE 3 B R AH R SR 1 AR AT B

concern, and developing tools and technologies FI SR SR RR - DR E
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to address and solve these problems. e
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A Message from the Director

A Message from the Director
EXRRIE

The end of 2014 marked four memorable years since the establishment of the State Key Laboratory
in Marine Pollution (SKLMP). This year, we are moving full steam ahead to prepare for a big challenge in
2016: the first 5-year assessment of Partner State Key Laboratories in Hong Kong (PSKLs) set out by the
Ministry of Science and Technology of China (MOST). In this challenging year, we will continue to uphold
professional research standards, further contribute to society, and be grateful for all the support that we
have received along the way.

Hong Kong has lacked a long history in the area of marine pollution research due to the absence of
substantial projects and funding support in thisfield. In 2004, Prof Rudolf SS Wu of City University of
Hong Kong (currently Chair Professor and Director of the School of Biological Sciences, The University of
Hong Kong) brought together outstanding researchers from six local universities (City University of Hong
Kong, The Chinese University of Hong Kong, Hong Kong Baptist University, The Hong Kong Polytechnic
University, The University of Hong Kong, and The Hong Kong University of Science and Technology) to
found the Centre for Marine Environmental Research and Innovative Technology (MERIT), which was
selected by the University Grants Committee (UGC) as one of the twelve Areas of Excellence (AoE) in
Hong Kong. Since its inception, the MERIT team established itself as a leading international research
group in the area of marine pollution, consistently earning excellent ratings in the UGC annual
assessments. In 2009, with the approval from the MOST, MERIT officially became SKLMP. Composed of 37
experts from the six member universities, SKLMP has the advantage of the dynamic interactions of team
members and access to multi-disciplinary research facilities and programs, all of which have enabled
SKLMP to thrive among state key labs in mainland China and among international research laboratories.
At the same time, building up and maintaining a sense of belonging and identity within the team can
pose a challenge. In response, we always remind ourselves of an ancient Chinese story: “There was a king
who wished for swift horses. To show his sincerity and determination, he spent a great amount of money
even on a horse carcass. Finally, people were touched and brought their best horses to the king” The
moral of the story reminds us that it is important to bring people together to pursue a common goal of
research excellence and to provide a world-leading research team in which scientists can thrive

The outstanding achievements of SKLMP would be impossible without the teamwork of our
members. In order to facilitate collaboration and build a sense of belonging, we have devoted our
energies to strengthen our capabilities. In the past four years, we have invested HK$30M in shared
facilities, daily operations and maintenance. Moreover, another HK$4.5M of the HK$5M grant from the
Innovation and Technology Commission (ITC) was used as the SKLMP Seed Collaborative Research Fund
(SCRF) for member universities. We believe our diligence will lead to a promising 2015.

The marine environment is fundamentally interconnected with the water cycle, marine and
terrestrial food webs and climate regulation; at the same time, humans benefit from marine resources
such as food and energy. In light of the importance of the marine environment, marine pollution
together with other threats including climate change and energy depletion are still the major challenges
in the 215t century. The balance between environmental protection and development must be of priority
for the foreseeable future, particularly in rapidly-developing countries. In view of Shenzhen’s growing
demand for marine ecosystem conservation and sustainable use of marine resources, the Shenzhen Key
Laboratory for the Sustainable Use of Marine Biodiversity (SUMB) was established under the approval of
the Science and Technology Innovation Commission of Shenzhen Municipality. The goal of SUMB is to
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enhance sustainable development and application of related technology in marine resource utilization,
to promote the development of the maritime economy as well as marine conservation.

In 2012, the worldwide production of fi sheries products exceeded those from wild fi sheries, and
reached US$100 billion, of which 60% was contributed by mainland China. In the past two decades,
aquaculture has been one of the fastest growing sectors in the global food industry, and will remain as an
indispensable food source in the coming century. Locating in a subtropical region and bounded with
extensive coastlines, Hong Kong was once rich in fisheries resources. Substantial overexploitation caused
fish stocks to decline over the past few decades. Mariculture became an alternative industry to cope with
the local seafood demand. However, unsustainable mariculture practices, including over-farming and
abuse of veterinary drugs, pose risks to both food safety and the quality of the marine environment.
Additional factors such as harmful algal blooms and waterborne pathogens in local waters further
affected the aquaculture sector, making culture efficiency largely unguaranteed and discouraging
operators from participation. Currently, the local demand forfisheries products is still largely supported
by imports.

In view of the current local situation with respect to mariculture, SKLMP has set up a project called
Sustainable Ecological Aquaculture (Project SEA). Collaborating with top research teams from the
mainland, Taiwan and Hong Kong, Project SEA built up an experimental mariculture demonstration
platform at O Pui Tong, Kat O in the northeastern waters of Hong Kong. This project aims to advance local
mariculture development in terms of enhanced efficiency and ecological sustainability and to support in
situ scientific research including environmental monitoring, bioremediation, and disease diagnosis and
control. Through cooperation among different stakeholders including government, academia, research
centres and the aquaculture sectors, we anticipate that sustainable and ecologically responsible
aquaculture methods can be developed as a model for aquaculture worldwide. We hope that this model
can ultimately facilitate future aquaculture development, maintain a high quality marine environment
and thus healthy marine ecosystems, secure the safety of fisheries products, and enable sustainable use
of marine resources in Hong Kong and mainland China.

SKLMP also endeavored to facilitate collaboration between Hong Kong and institutions on the
mainland through the establishment of the Shenzhen Marine Research and Technology Consortium
(SMART). Based on SMART, the Shenzhen Ocean Emerging High-tech Industry Promotion Association was
also set up to further enhance cooperation between the research and industrial sectors and to promote
the maritime economic development of Shenzhen through our previously formulated “Shenzhen Marine
Industrial Development Plan (2013-2020)" for the Shenzhen Municipal Government.

Lastly, | would like to assure our leaders, colleagues and friends that SKLMP will continue to sustain
fundamental research, to promote innovative scientific exploration, as well as to nurture future
generations of students and researchers. Under the rapid growth of maritime development in China,
SKLMP is determined to strengthen its leading role in marine pollution research, and to contribute to
sustainable utilization of marine resources.

| wish you and your family a Happy New Year and a very successful and prosperous 2015.
Yours sincerely,
Paul Kwan Sing Lam

Director of the State Key Laboratory in Marine Pollution
31st December 2014

Annual Report 2014




A Message from the Director

EHE®MME2014F12831H > BFSRABRRESERE (SKLMP) EEB 7 RUBIERIAK
HIEEPUEFEE - BNH#E20155F » SKLMPAFIEIR A il E 2016 F E AR HEREHERENE X
L IWIEREERERPIRE TRIFTARENE N - A AETHEER  SEEEBES—HX
= BRERZRE  RfEERTEEINNMEEMER  ERMBKECHNARKEZ
Ly o

AR REIURHRT ERMREENSTF  SABFSEAMANBERELTEARNIER  BEE
2004 F A BB ABHARBBREAEEABEYREZERRRNEET  EXKTEHS
AT RE (BEBHMARE - BEKRE - BERRKRE - FEEFFRE - HBPXXKREM
EHEEBETXRS)VNESRMIAE  HEEY IBFREMALAFAEFL] UUTHEB
MERIT) » IH2004FHEBIFAITHEBNE THASHEENZES HEE) MEASE

HHSREE] 2% ZHERMAEBRERE NMERBRERAIENEEEF5H
MREB - BRI - MERTII LE—EEB R @ SEHNERESEETE/NER TR
EATERNEE ; AR > MERITE2009F B B R AHGTHE  ERERRAE TS
FEREHBERE (SKLMP) o SKLMPHIAAR &84 A » TR ARRE&AER - BEER
37 MNEMZERMEUNANTRENERGERLR  BEMRE NARERERRTREAM
Z2RARNEEM > EHERAERINAF K ENFEBRNRER - HEGLKEE » HATH—E
WEERBRFPPHERRLD

[—EEMATERTES > I=FB8ETHRED - &8 —UEFEAEEEETK
SEES  BEARIEmES BT TESMBSHRDNK - BERASHE < SUE T4
EERERBRATASBNE  KEZEOCHESERRS > MAERA - RA - F2—F 3
BAREERT=ZFES - ]

HERFEBENMRKASZEARERE » URBREBA - LEESIRSIA - UEZHBA - #F
RS EZEFHAAL ; SUANEIREES| HREHIRAHE > 5] /NBIHEIR/NER e R%El -

SKLMPRIRIhE B B R@E NE1E > EEEENINE  HETEE L > SKLMPE 1
& TEABR]  BHAREEESS ESHBABB=FEANLHERNES -HE
HELET SR EBHEEAE SN NERTERIER BRKRFAMBIEREE
© > HERE—TNARLENHBEEE BERERER  THEENEEEEE2015FR
SKLMPZ5 3R E RE AN RLAFF B R

BHBR S RIREE - ERES - 2 T ECHBNRAERE - FNIRE R
KIEER &8 UARIENHESHEEMEE  BRSFNEEERTRH T ARRY AR
RS - #UtE - AR AR A S F ERMERE - D ABRSHRIR - ERREREHEAE
BERILT  AIRRKANEEZERE - ABERIITESFERRERERLZE ~ BFERN
FREMBEMNASIENEE TR - ERYHRISAIZRIHLAE - REESKLMPRIRFRE 5

State Key Laboratory in Marine Pollution



FEHE

B BT NRYImEFEYSHEMTHENAERERE ) - ZERENMIAEERIR
785 ERAY B B AE D FNIE AR - IS FAEE N EE R XU £ RRIRIB A IRAE -

st BEFHOKEREEEE2012F2EE] 71000f8% T  BBHFNHHBNEE > PR
NN EEREHTAZHREEMN6Y - HBEN T8 KERECKEEBREENEY
REWRENTH - LHFEET HCEBRBET LA SRIERHEIR - AR EE
AR BERR > BEAELENEATREAEMEHAMER - EEAREEM®
BT - ESRERAEME - FIRR TR ELEEMNERX Rt - KEBEXELRZER
BEHMHRERERE  ARERENRRT  ERAERRETEES - LHIVEAEBRZERL
DY) SlE—EHRRMTEME  BEEEMREE > MEAEERELKEREENE
B RRCHAZANERTRAEX  EWKERKSIKEED -

BRRCUL - SKIMPFRELA A4 EHIKERIAHRE (Project SEA) | 1EAFS » BE

W =M S KR ER » BB S TR ARERFTELBUTHEEEREBSK - UEEERE
JEEARBREN  FOEBENEEREAEENER - LRITESREN ~ 774 ~ 181 ~

ZH R EMRESREMBESTRREANSMENRGE  F2EE 2 - EN
BABET » EAFEERINKERERATEMERBREL » RBKESEXENEF
EENERER  REEAERAEFNRARE  BRSFEVERNAIFETN ALIARE
PRI AT A o

EREHRMEREMMEMNEGETE @ EFRNRIDEFMEREEMEEE (Shenzhen
Marine Research and Technology Consortium » &3CEFESMART) RIERE £ > EHEB2E5R
P ERMARRIERBEREMNFRT » HEWTRBRYARKR ~ BFERNSRIIFAR
e ~ RIlERARSEEPEEEERBESEREN - HAKZ T DRIITEFFTE SR E
ERET] - REGHERMBSMARTREMN DRIITEFEEZRAS (2013-2020
F) 1 RHOBREESMESEES > RETHRITEERBENERBMEERER -

&% REBREECEZFLEORMNES - BELERNARIRE - B fF—
BREEEES - WEEH - RERK > SHAEEN—BAFRE  BE—ERR - HKE—RH
A BHRBAEHRBSFEEREFERNERT » SKIMPREFEE 5L R R B NsR E A
NEISIETER > REBBEZE D > ESKIMPA AR ERFER - A R UBIRELFIH
FHRE -

MR

EBESEARREERE (SKLMP) £ E
—E2—-E+"_HF=+—H

Annual Report 2014 :; S‘K‘EM'F’\E



Research Scopes in SKLMP

Research Scopes in SKLMP
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The SKLMP Academic Committee Members
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Chairman £ &

Prof. Jilan SU R4 f+
The Second Institute of Oceanography, State Oceanic Administration B %R 87F B /8 F 50T

Prof. Arthur Chen-Tung CHEN [ $8 38 %i%
National Sun Yat-sen University B 37 A1 (1] K22

Prof. Minhan DAl & R /& #i%
Xiamen University /& P9 K2

Prof. Huasheng HONG i EE A4 (1%
Xiamen University /& P9 K22

Prof. Dunxin HU #AZ ik Br +
Institute of Oceanography, Chinese Academy of Sciences F B R} 2B 35 S 1 55 By

Prof. Guibin JIANG ;T #3# Bt +
State Key Laboratory of Environmental Chemistry and Ecotoxicology
B (R ESRERREYERE

Prof. Jiazuan NI {2 2= 4& [+
Shenzhen University 7R3l K22

Prof. Xiaoyan TANG EZ X [+
Peking University 4£ 5T K2

Prof. Wei MENG # {2 Bt &
Chinese Research Academy of Environmental Sciences 1 B BR{Z R Z2 A 7T 2

Prof. Shu TAO Fist B +
Peking University JE TR K22

Prof. Hongxia YU F4L & #i%

Environmental Protection Department of Jiangsu Province T &5 & IR 15 (R +E& EE

Prof. Mingjiang ZHOU [& &;T 4%
Institute of Oceanography, Chinese Academy of Sciences FI B R} 22 B /G /F 5T BT

Prof. Tong ZHU & fi2 ##%
Peking University At T K2

Prof. Yongguan ZHU &k B #i%
Institute of Urban Environment, Chinese Academy of Sciences H1 B & E2 B i T BR EE W 7L B

B
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The SKLMP International Advisory Committee Members
EffEREZEEEE

Chairman £ [&

Dr. Donald M. ANDERSON
Woods Hole Oceanographic Institution {f2% & 8 £/ 35 BT

Prof. Fei CHAI 4£ B¢ #31%
The University of Maine 4 & A £

Prof. Des W. CONNELL
Emeritus Professor of Griffith University 1% B JEHT K22 ZEHI%

Prof. Jay Jianying GAN H &l 3 #i%
The University of California, Riverside JIM AEZ2 5B 4L

Prof. John P. GIESY & & #{i%
University of Saskatchewan fEHf~ 1)i& K2

Prof. Paul J. HARRISON & 5% 1%
University of British Columbia 2 [& 2F f& bt 25 K22

Prof. David E. HINTON
Duke University 7z K22

Prof. Jerald L. SCHNOOR

The University of lowa & faf % K £

Dr. Christopher A. SCHOLIN

Monterey Bay Aquarium Research Institute
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The SKLMP Members
SKLMP f% &

City University of Hong Kong & /&35 T K 22

Dr. Doris Wai Ting AU B2{= H+
Associate Professor of the Department of Biology and Chemistry

ERARERBIHIR

Dr. Leo Lai CHAN & 75 t+#
Associate Director of the State Key Laboratory in Marine Pollution
B EARRERBRER T T

Prof. Shuk Han CHENG Z5;# 18 212
Professor of the Department of Biomedical Sciences

H BB REIR

Dr. Siu Gin CHEUNG 3RZ 2R i+
Associate Professor of the Department of Biology and Chemistry

ERACERBIHIR

Prof. Istvan T. HORVATH & %= #1%

Head and Chair Professor of the Department of Biology and Chemistry
M RACR R T AR R

Dr. Richard Yuen Chong KONG ;T i##& &+
Associate Professor of the Department of Biology and Chemistry

EIRACRERBIHIR

Dr. James Chung Wah LAM #k 55 2 {8 1-#
Senior Scientific Officer of the Stat Key Laboratory in Marine Pollution
BESREREMERESRMNBE(E

Prof. Michael Hon Wah LAM #k;£ 28 %1%
Professor of the Department of Biology and Chemistry

FHRACBRREIR

Prof. Paul Kwan Sing LAM HhBf & 212

Director of the State Key Laboratory in Marine Pollution
ESREREMERET(E

Chief-of-staff (Vice-President)

mER EIRR)

Chair Professor of Biology, Department of Biology and Chemistry
M RACRREY) B R

Prof. Tai Chu LAU 2| K& #(i%
Chair Professor of the Department of Biology and Chemistry
YA 2R ERIR

# Laboratory research team member B & =77 ERB R &
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The SKLMP Members

City University of Hong Kong &7 I T X 2

Prof.Ying LI Z=58 #i%

Professor of the Department of Biomedical Sciences

H BB REIR

Dr. Eddie Chi Him MA 5%z 1+
Assistant Head and Assistant Professor of the Department of Biomedical Sciences

Y R BNIE F (E R Bh IR H#%

Dr. Margaret B. MURPHY
Associate Professor of the Department of Biology and Chemistry

R A2 R BIRHIR

Dr. Paul Kam Shing SHIN EE §515 18+
Associate Professor of the Department of Biology and Chemistry

ERACRRBIHIR

Prof. Nora Fung Yee TAM :E Bl 1% #i%
Chair Professor of the Department of Biology and Chemistry
HEY AR R ERIR

Dr. Tak Cheung WAI &4 f+#
Research fellow of the State Key Laboratory in Marine Pollution
B SARRERBREMRRE

Prof. Michael Mengsu YANG 5 & (1%
Head and Chair Professor of the Department of Biomedical Sciences

)RR R T MR

Prof. Peter Kwan Ngok YU R & & #I%
Professor of the Department of Physics and Materials Science

PR R i BB R HUR

Hong Kong Baptist University &85

Prof. Zongwei CAl 2R & #i%
Chair Professor of the Department of Chemistry

LB FR AR EEHUR

Dr. Robert Kai Yiu CHAN BR% 22 {5+
Assistant Professor of the Department of Physics

IR R B HIR

Dr. Jill Man Ying CHIU 33 i i+
Assistant Professor of the Department of Biology

ey EREE ¢

# Laboratory research team member BEREH 7T EEK E
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Hong Kong Baptist University &5 &
Dr. Jianwen QIU ERZEI &+
Associate Professor of the Department of Biology
X EN=ES €

Prof. Chris Kong Chu WONG =& {E #i%
Professor of the Department of Biology

H 2RI

Hong Kong University of Science and Technology & RH% K 2

Prof. Jianping GAN H &I #i%
Professor of the Department of Mathematics and Division of Environment
HERRIRRSEMEIR

Dr. Stanley Chun Kwan LAU ZIiz$J i+
Assistant Professor of the Division of Life Science and Division of Environment
TR R BRI IR 1R 22 BB I B IR IR

Dr. Hongbin LIU Z14T5# i+
Associate Professor of the Division of Life Science

4 e R R EIEIR

Prof. Pei-Yuan QIAN £%1Z 5T (1%
Chair Professor of the Division of Life Science

A A A2 R EE R

Prof. Wen-Xiong WANG T X 7 #[i%
Professor of the Division of Life Science

AR

The Chinese University of Hong Kong &7 1 3L K 2

Dr.Put O. ANG {H:2& #+
Associate Professor of the School of Life Science
A o R B2 2R B IR

Prof. Wei GE B {& #i%
Professor of the School of Life Science

A AR 2 2R BUIR
\a‘,oraz" Moy,
B ‘"@4
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The SKLMP Members

The Hong Kong Polytechnic University & 48IE T K&
Prof. Xiangdong LI Z=[6) 5 (%

Associate Dean of the Faculty of Construction and Environment
ERERESRER R

Professor of the Department of Civil and Environmental Engineering
ITARRRBEIRR2RER

The University of Hong Kong &8 K2

Dr. Jidong GU EE## 5 15+
Associate Professor of the School of Biological Science

IR B B BUR

Prof. Kenneth Mei Yee LEUNG £ E % %
Professor of the School of Biological Sciences

FHM B 2BHIR

Prof. Wai Keung LI ZX{£3& %
Head and Chair Professor of the Department of Statistics & Actuarial Science

AT REHER L E LB ELR

Prof. Xiaoyan LI Z=E & #i%
Professor of the Department of Civil Engineering

IARIEREER

Prof. Rudolf Shiu Sun WU A48 %% 1%
Director and Chair Professor of the School of Biological Sciences

R B B bR LB IR

Xiamen University & 9 K22

Prof. Minhan DAI & R & #i%
Cheung Kong Chair Professor and Director of the State Key Laboratory of Marine

Environmental Science
IS FRENEERELERE T ABERER
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The SKLMP Research Students and Staff
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The SKLMP Research Students and Staff ;
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Research Output

Research Output #f %% B £*

Number of SCI publications of SKLMP (2010-2014)
2010-2014FESKLMPRISCIER S & H

2014 99 7 | 15
2013 77 14 18

2012 41 AS) 44

2011 45 20 2

2010 14 !

0 25 50 75 100 125
No. of Papers

Affiliated SKLMP B Acknowledged SKLMP I SKLMP Partial Support

Degree of collaboration among member institutions based on SCI publications in 2010-2014

20102014 H ERK S EERSANERER

100%
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*Research Outputs information provided by members.

Number of members in 2010-12: CityU (13), CUHK (4), HKU (5), HKUST (6), PolyU (1), HKBU (2)
Number of membersin 2013:  CityU (18), CUHK (2), HKU (5), HKUST (5), PolyU (1), HKBU (7)
Number of membersin 2014:  CityU (18), CUHK (2), HKU (5), HKUST (5), PolyU (1), HKBU (5)
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Average active index* of 6 institutions (2014)
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*Average active index = SCl publications/members per institution
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AMEL: State Key Laboratory of Marine Environmental Science, Xiamen University
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Total amount of funding supported by the Innovation and Technology Commission (ITC)
allocated to each university are shown in parentheses
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Research Output

Part 1. Papers with the SKLMP included as the first author’s affiliation
PASKLMP 5 55 — B (L A HA I Em T

10

11

12

Choi, M\.M., Mo, W.Y., Wu, S.C., Mak, N.K,, Bian, Z.X., Nie, X.P,, Wong, M.H. (2014)

Effects of Traditional Chinese Medicines (TCM) on the Immune Response of Grass Carp (Ctenopharyngodon
Idellus).

Aquaculture International, 22(2):361-377.

Fong, C.C, Shi, Y.F, Yu, W K., Wei, F,, van de Merwe, J.P, Chan, A. K.Y, Ye, R. Au, D.W.T., Wu, R.S.S., Yang, M.S. (2014)
iTRAQ-Based Proteomic Profiling of the Marine Medaka (Oryzias Melastigma) Gonad Exposed to BDE-47.
Marine Pollution Bulletin, 85:471-478.

Kwok, K.Y.,, Wang, X,, Ya, M., Li, Y., Zhang, X., Yamashita, N., Lam J.C.W., Lam. P.K.S. (2015)

Occurrence and Distribution of Conventional and New Classes of Pre- and Polyfluoroalkyl Substances (PFASs) in
the South China Sea.

Journal of Hazardous Materials, 285:389-397.

Lin, B, Lyu, J., Lyu, X,, Yu, H., Hu, Z,, Lam, J.C.W., Lam P.K.S. (2015)

Characterization of Cefalexin Degradation Capabilities of Two Pseudomonas Strains Isolated from Activated
Sludge.

Journal of Hazardous Materials, 282:158-164.

Liu, F.J., Wang, W.X. (2014)
Differential Influences of Cu and Zn Chronic Exposure on Cd and Hg Bioaccumulation in an Estuarine Oyster.
Aquatic Toxicology, 148:204-210

Shanthanagouda, A.H., Guo, B.S., Ye, R.R., Chao, L., Chiang, M.\W.L,, Singaram, G., Cheung, N.K.M., Zhang,G., Au. D.W.T.
(2014)

Japanese Medaka: A Non-mammalian Vertebrate Model for Studying Sex and Age-related Bone Metabolism In
Vivo.

Plos One, 9(2):e88165.

Tan, C., Wang, W.X. (2014)
Modification of Metal Bioaccumulation and Toxicity in Daphnia Magna by Titanium Dioxide Nanoparticles.
Environmental Pollution, 186:36-42.

Tsui, M.M.P, Leung, H.W., Lam, P.K.S., Murphy, M.B. (2014)

Seasonal Occurrence, Removal Efficiencies and Preliminary Risk Assessment of Multiple Classes of Organic UV
Filters in Wastewater Treatment Plants.

Water Research, 53:58-67.

Wang, J., Wang, W.X. (2014)
Low Bioavailability of Silver Nanoparticles Presents Trophic Toxicity to Marine Medaka (Oryzias Melastigma).
Environmental Science & Technology, 48(14):8152-8161.

Wang, J.,, Wang, W.X. (2014)

Salinity Influences on the Uptake of Silver Nanoparticles and Silver Nitrate by Marine Medaka (Oryzias
Melastigma).

Environmental Toxicology and Chemistry, 33(3):632-640.

Zhao, Y.G., Wan, H.T.,, Wong, M.H., Wong, C.K.C. (2014)

Partitioning Behavior of Perfluorinated Compounds between Sediment and Biota in the Pearl River Delta of
South China.

Marine Pollution Bulletin, 83(1):148-154.

Zhu, B.Q, Lai, N.L.S, Wai, T.C., Chan, L.L., Lam, J.C.W., Lam, P.K.S. (2014)

Changes of Accumulation Profiles from PBDEs to Brominated and Chlorinated Alternatives in Marine Mammals
from the South China Sea.

Environment International, 66:65-70.
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Part 2. Papers with the SKLMP as one of the affiliations
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Al, Naggar,Y., Naiem, E., Mona, M., Giesy, J.P., Seif, A. (2014)
Exigency for Fusion of Graphene and Carbon Nanotube with Biomaterials.
Toxicological and Environmental Chemistry, 96(5):730-742.

Au, N.PB,, Fang, Y.Q., Xi, N., Lai, KW.C., Ma, C.H.E. (2014)

Probing for Chemotherapy-Induced Peripheral Neuropathy in Live Dorsal Root Ganglion Neurons with Atomic
Force Microscopy.

Nanomedicine-Nanotechnology, Biology, and Medicine » 10:1323-1333.

Chen, L.G,, Sun, J,, Zhang, H.M., Au, D.W.T., Lam, P.K.S., Zhang, W.P, Bajic, B.V., Qiu, J.W., Qian, P.Y. (2015)
Hepatic Proteomic Responses in Marine Medaka (Oryzias Melastigma) Chronically Exposed to Antifouling
Compound Butenolide [5-Octylfuran-2(5H)-One] or 4, 5-Dichloro-2-N-Octyl-4-Isothiazolin-3-One (DCOIT).
Environmental Science and Technology, in press.

Chen, L.G,, Ye, R, Xu, Y, Gao, Z.M., Au, D.W.T., Qian, P.Y. (2014)

Comparative Safety of the Antifouling Compound Butenolide and 4,5-Dichloro-2-N-Octyl-4-Isothiazolin-3-One
(DCOIT) to the Marine Medaka (Oryzias Melastigma)

Aquatic Toxicology, 149:116-125.

Chen, X.P, Xu, S.S., Tan, T.F, Lee, S.T., Cheng, S.H., Lee, FW.F, Xu, S.J.L,, Ho, K.C. (2014)
Toxicity and Estrogenic Endocrine Disrupting Activity of Phthalates and their Mixtures.
International Journal of Environmental Research and Public Health, 11(3), 3156-3168.

Chen,z.J., Liu, H.Y,, Cheng, Z., Man, Y.B., Zhang, K.S., Wei, W., Du,J., Wong, M.H., Wang, H.S. (2014).

Polybrominated Diphenyl Ethers (PBDEs) in Human Samples of Mother-Newborn Pairs in South China and Their
Placental Transfer Characteristic.

Environment International, 73:77-84.

Choi, V.W.Y., Ng, C.Y.P, Kobayashi, A., Konishi, T., Oikawa, M., Cheng, S.H., Yu, P.K.N. (2014)

Exogenous Carbon Monoxide Suppresses Adaptive Response Induced in Zebrafish Embryos In Vivo by
Microbeam Protons.

Journal of Radiation Research, 55:i115.

Choi, VW.Y,, Ng, C.Y.P, Kobayashi, A., Konishi, T., Oikawa, M., Cheng, S.H., Yu, P.K.N. (2014)
Response of 5 Hpf Zebrafish Embryos to Low-Dose Microbeam Protons.
Journal of Radiation Research, 55:i113.

Choi, V.W.Y., Ng, C.Y.P, Kobayashi, A., Konishi, T., Oikawa, M., Cheng, S.H., Yu, P.K.N. (2014)
Roles of Nitric Oxide in Adaptive Response Induced in Zebrafish Embryos in Vivo by Microbeam Protons.
Journal of Radiation Research, 55:i114.

Chu, FF, Chu, PN,, Shen, X.F, Lam, PK.S., Zeng, R.J. (2014)
Effect of Phosphorus on Biodiesel Production from Scenedesmus Obliquus under Nitrogen-Deficiency Stress.
Bioresource Technology, 152:214-246.

Chu, FF, Shen, X.F, Lam, P.K.S., Zeng, R.J. (2014)

Optimization of CO, Concentration and Light Intensity for Biodiesel Production by Chlorella Vulgaris
FACHB-1072 under Nitrogen Deficiency with Phosphorus Luxury Uptake.

Journal of Applied Phycology, 26(4):1631-1638.

Chun, S.L., Yu, PK.N. (2014)
Calibration of EBT3 Radiochromic Film for Measuring Solar Ultraviolet Radiation.
Review of Scientific Instruments, 85:106103.

Doering, J.A., Farmahin, R., Wiseman, S., Beitel, S.C., Giesy, J.P., Hecker, M. (2014)

Identification and Expression of Aryl Hydrocarbon Receptors (AhR1 and AhR2) Provide Insight in an Evolutionary
Context Regarding Sensitivity of White Sturgeon (Acipenser Transmontanus) to Dioxin-Like Compounds.

Aquatic Toxicology, 150:27-35.

Doering, J.A., Farmahin, R., Wiseman, S., Kennedy, S.W., Giesy, J.P., Hecker,M. (2014)

Functionality of Aryl Hydrocarbon Receptors (AhR1 and AhR2) of White Sturgeon (Acipenser transmontanus) and
Implications for the Risk Assessment of Dioxin-like Compounds.

Environmental Science& Technology, 48(14):8219-8226.
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El-Desoky, G.E., Aboul-Soud, MAM., AL-Othman, Z.A., Habila, M., Giesy, J.P. (2014)
Seasonal Concentrations of Lead in Outdoor and Indoor Dust and Blood of Children in Riyadh, Saudi Arabia.
Environmental Geochemistry and Health, 36(3):583-593.

Eichbaum, K., Brinkmann, M., Buchinger, S., Reifferscheid, G., Hecker, M., Giesy, J.P., Engwall, M., van Bavel, B., Hollert, H.
(2014)

In Vitro Bioassays for Detecting Dioxin-Like Activity - Application Potentials and Limits of Detection, a Review.
Science of The Total Environment, 487:37-48.

Fan, W., Xu, Z., Wang, W. X. (2014)

Metal Pollution in a Contaminated Bay: Relationship Between Metal Speciation in Sediments and Accumulation
in a Polychaete.

Environmental Pollution, 191:50-57.

Fang,T, Liu,G.J., Zhou, C.C,, Yuan, Z.J., Lam, P.K.S. (2014)

Distribution and Assessment of Pb in the Supergene Environment of the Huainan Coal Mining Area, Anhui,
China.

Environmental Monitoring and Assessment, 186(8):4753-4765.

Ho, K.K.Y., Leung, K.M.Y. (2014)

Spatio-Temporal Comparisons of Imposex Status and Tissue Organotin Concentration in the Whelk Reishia
Clavigera Collected Along the Coasts of Dapeng Bay and Daya Bay, Shenzhen, China.

Marine Pollution Bulletin, 85:254-260.

Ho, K.K.Y., Leung, PT.Y., Ip, J.C.H,, Qiu, J.W., Leung, K.M.Y. (2014)
De Novo Transcriptomic Profile in the Gonadal Tissues of the Intertidal Whelk Reishia Clavigera.
Marine Pollution Bulletin, 85(2):499-504.

Ho, Y.M., Au, N.PB., Wong, K.L., Chan, C.T.L,, Kwok, W.M., Law, G.L.,, Tang, K.K., Wong, W.Y., Ma, C.H.E. (2014)

A Lysosome-Specific Two-photon Phosphorescent Binuclear Cyclometalated Platinum(ll) Probe for in Vivo
Imaging of Live Neurons.

Chemical Commnications, 50(32):4161-4163.

Hong, S., Khim, J.S., Park, J., Kim, S., Lee, S., Choi, K., Kim, C.S., Choi, S.D., Park, J., Ryu, J., Jones, PD., Giesy, J.P. (2014)
Instrumental and Bioanalytical Measures of Dioxin-Like Compounds and Activities in Sediments of the Pohang
Area, Korea.

Science of The Total Environment, 470:1517-1525.

Hong, S., Khim, J.S., Park, J., Son, H.S., Choi, S.D., Choi, K., Ryu, J., Kim, C.Y., Chang, G.S., Giesy, J.P. (2014)
Species-and Tissue-Specific Bioaccumulation of Arsenicals in Various Aquatic Organisms from a Highly
Industrialized Area in the Pohang City, Korea.

Environmental Pollution, 192:27-35.

Hu, LS., Fong, C.C,, Zou, L., Wong, W.L., Wong, K.Y., Wu, R.S.S, Yang, M.S. (2014)

Label-Free Detection of Endocrine Disrupting Chemicals by Integrating a Competitive Binding Assay with a
Piezoelectric Ceramic Resonator.

Biosensors and Bioelectronics, 53:406-413.

Hu, M.H., Wang, Y.J., Cheung, S.G., Shin, P.K.S. (2014)

Digestible Dietary Protein and Energy Requirements of Juvenile Asian Horseshoe Crabs, Tachypleus Tridentatus
and Carcinoscorpius Rotundicauda.

Aquaculture Research, 45(10):1621-1633.

Huang, M.J., Chen, X.W., Zhao, Y.G., Chan, C.Y,, Wang, W., Wang, X.M. Wong, M.H. (2014)

Arsenic Speciation in Total Contents and Bioaccessible Fractions in Atmospheric Particles Related to Human
Intakes.

Environmental Pollution, 188:37-44.

Jin, X.W,, Wang, Y.Y., Giesy, J.P., Richardson, K.L., Wang, Z.J. (2014)
Development of Aquatic Life Criteria in China: Viewpoint on the Challenge.
Environmental Science and Pollution Research, 21(1):61-66.

Kong, E.Y., Choi, V.W.Y,, Cheng, S.H., Yu, P. K. N. (2014)

Some Properties of the Signals Involved in Unirradiated Zebrafish Embryos Rescuing a-Particle Irradiated
Zebrafish Embryos.

International Journal of Radiation Biology, 90:1133-1142.

Kwan, B.K.Y., Chan, A.K.Y.,, Cheung, S.G., Shin, P.K.S. (2014)

Hemolymph Quality as Indicator of Health Status in Juvenile Chinese Horseshoe Crab Tachypleus Tridentatus
(Xiphosura) under Laboratory Culture.

Journal of Experimental Marine Biology and Ecology, 457:135-142.
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Lai, K.P, Li, JW.,, Lau, K., Tse, A, Wang, S.Y., Lok, S., Au, D.W.T., Tse, W.K.F,, Chan, T.F, Kong, R.Y.C., Wu, R.S.S. (2014)
Tissue-Specific Transcriptome Assemblies of the Marine Medaka Oryzias Melastigma Reveals its Transcriptomic
Divergence from the Freshwater Medaka Oryzias Latipes.

BMC Genomics, in press.

Larsson, M., Giesy, J.P., Engwall, M.(2014)

AhR-Mediated Activities of Polycyclic Aromatic Compound (PAC) Mixtures are Predictable by the Concept of
Concentration Addition.

Environment International, 73:93-103.

Larsson, M., Hagberg, J., Giesy, J.P., Engwall, M. (2014)

Time-Dependent Relative Potency Factors for Polycyclic Aromatic Hydrocarbons and their Derivatives in the
HA4IIE-Luc Bioassay.

Environmental Toxicology and Chemistry, 33(4):943-953.

Lau, K., Lai, K.P, Bao, J,, Zhang, N., Tse, A., Tong, A, Li, JW.,, Lok, S., Kong, R.Y.C., Lui, W.Y.,, Wong, A., Wu, R.S.S. (2014)
Identification and Expression Profiling of MicroRNAs in the Brain, Liver and Gonads of Marine Medaka (Oryzias
melastigma) and in Response to Hypoxia.

Plos One, 9(10):e110698.

Leung, PTY,, Ip, J.CH, Mak, S.5.T.,, Qiu, J.W., Lam, P.K.S., Wong, C.K.C., Chan, L.L., Leung, K.M.Y. (2014)
De Novo Transcriptome Analysis of Perna Viridis highlights Tissue-Specific Patterns for Environmental Studies.
BMC Genomics, 15:804.

Leung, PTY.,, Park, T.J., Wang, Y., Che, C.M., Leung, K.M.Y. (2014)

Isoform-Specific Responses of Metallothioneins in a Marine Pollution Biomonitor, the Green-Lipped Mussel
Perna Viridis, Towards Different Stress Stimulations.

Proteomics 14(15): 1796-1807.

Lin, C.L.,, Wong, C.K.C., Chuang, K.J,, Bien, M.Y., Cao, J.J., Han, Y.M., Chang, C.C,, Feng, PH., Ho, K;F.,, Chuang, H.C.J. (2014)
Methionine Oxidation in Albumin by Fine Haze Particulate Matter: An In Vitro and In Vivo Study.
Hazard Mater, 274:384-391.

Liu, C.C, Shin, P.K.S., Cheung, S.G. (2014)
Comparisons of the Metabolic Responses of Two Subtidal Nassariid Gastropods to Hypoxia and Re-Oxygenation.
Marine Pollution Bulletin, 82(1-2):109-116.

Liu, C.C, Shin, PK.S., Cheung, S.G. (2014)

Isolation and mRNA Expression of Hypoxia-Inducible Factor Alpha (HIF-Alpha) in Two Sublittoral Nassariid
Gastropods: Nassarius Siquijorensis and Nassarius Conoidalis.

Marine Environmental Research, 99:44-51.

Luo, L. J,, Wang, P, Luan, T. G., Ke, L., Tam, N .F. Y. (2014)

Removal and Transformation of High Molecular Weight Polycyclic Aromatic Hydrocarbons by Live and Dead
Microalgae.

Process Biochemistry, 49:1723-1732.

Maletz, S., Floehr, T., Beier, S., Klumper, C.,, Brouwer, A., Behnisch, P, Higley, E., Giesy, J.P., Hecker, M., Gebhardt, W.,
Linnemann, V., Pinnekamp, J., Hollert, H. (2014)

In Vitro Characterization of the Effectiveness of Enhanced Sewage Treatment Processes to Eliminate Endocrine
Activity of Hospital Effluents.

Water Research, (47)4:1545-1557.

Man, Y.B., Chan, J.K.Y, Wang, H.S., Wu, S.C., Wong, M.H. (2014)

DDTs in Mothers' milk, Placenta and Hair, and Health Risk Assessment for Infants at Two Coastal and Inland Cities
in China.

Environment International, 65:73-82.

Man, Y.B., Chow, K.L., Man, M., Lam, J.C.W., Lau, E.TK., Fung, W.C., Wong, M.H. (2015)

Profiles and Removal Efficiency of Polybrominated Diphenyl Ethers by Two Different Types of Sewage Treatment
Work in Hong Kong.

Science of the Total Environment, 505:261-268.

Mankidy, R., Ranjan, B, Honaramooz, A., Giesy, J.P. (2014)
Effects of Novel Brominated Flame Retardants on Steroidogenesis in Primary Porcine Testicular Cells.
Toxicology Letters, 224(1):141-146.

Nursrin, S., Tong, S.K.H., Chaturvedi, G., Wu, R.S.S., Giesy, J.P., Kong, R.Y.C. (2014)
Regulation of CYP11B1 and CYP11B2 Steroidogenic Genes by Hypoxia-Inducible miR-10b in H295R Cells.
Marine Pollution Bulletin, 85(2):344-351.
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Parsons, M.J., Long, D.T., Giesy, J.P., Kannan, K. (2014)

Inferring Sources for Mercury to Inland Lakes Using Sediment Chronologies of Polycyclic Aromatic
Hydrocarbons.

Environmental Science Processes & Impacts, 16(9):2108-2116.

Peng, H., Zhang, S.Y,, Sun, J.X,, Zhang, Z., Giesy, J.P., Hu, J.Y. (2014)

Isomer-Specific Accumulation of Perfluorooctanesulfonate from (N-Ethyl perfluorooctanesulfonamido) Ethanol-
Based Phosphate Diester in Japanese Medaka (Oryzias latipes).

Environmental Science & Technology, 48(2):1058-1066.

Shi, R, Yang, CH,, Su, R.H., Jin, J.R, Chen, Y., Liu, H.L,, Giesy, J.P., Yu, H.X. (2014)

Weighted Species Sensitivity Distribution Method to Derive Site-Specific Quality Criteria for Copper in Tai Lake,
China.

Environmental Science and Pollution Research, 21(22):12968-12978

Shin, PK.S., Chan, C.SK. Cheung, S.G. (2014)

Physiological Energetics of the Fourth Instar of Chinese Horseshoe Crabs (Tachypleus Tridentatus) in Response to
Hypoxic Stress and Re-Oxygenation.

Marine Pollution Bulletin, 85(2):522-525.

Shin, P.K.S., Cheung, S.G., Tsang, T.Y., Wai, H.Y. (2014)
Ecology of Artificial Reefs in the Subtropics.
Advances in Marine Biology, 68:1-63.

Shin, PK.S., Gopalakrishnan, S., Chan, AK.Y., Qian, P.Y., Wu, R.S.S. (2014)
Interactive Effects of Hypoxia and PBDE on Larval Settlement of a Marine Benthic Polychaete.
Marine Pollution Bulletin, 85:425-432.

Shin, PK.S., Leung, J.Y.S, Qiu, J.W., Ang, P.O., Chiu, J.M.Y., Thiyagarajan, V., Cheung, S.G. (2014)

Acute Hypoxic Exposure Affects Gamete Quality and Subsequent Fertilization Success and Embryonic
Development in a Serpulid Polychaete.

Marine Pollution Bulletin, 85(2):439-445.

Su, G.Y,, Letcher, R.J.,, Crump, D., Farmahin, R., Giesy, J.P., Kennedy, S.W. (2014)

Photolytic Degradation Products of Two Highly Brominated Flame Retardants Cause Cytotoxicity and mRNA
Expression Alterations in Chicken Embryonic Hepatocytes.

Environmental Science & Technology, 48(20):12039-12046.

Su, G.Y,, Saunders, D., Yu, Y.J,, Yu, HX,, Zhang, X.W.,, Liu, H.L., Giesy, J.P. (2014)

Occurrence of Additive Brominated Flame Retardants in Aquatic Organisms from Tai Lake and Yangtze River in
Eastern China, 2009-2012.

Chemosphere, 114:340-346.

Su, G.Y, Yu, H.X,, Lam, M.H.W., Giesy, J.P., Zhang, X.W. (2014)

Mechanisms of Toxicity of Hydroxylated Polybrominated Diphenyl Ethers (HO-PBDEs) Determined by
Toxicogenomic Analysis with a Live Cell Array Coupled with Mutagenesis in Escherichia Coli.
Environmental Science & Technology, 48(10):5929-5937

Tam, W.Y., Ma, C.H.E. (2014)
Bipolar/Rod-shaped Microglia are Proliferating Microglia with Distinct M1/M2 Phenotypes.
Scientific Reports (Nature Publishing Group), 4: 7279.

Tian, L., Cheng, J.P, Chen, X.P, Cheng, S.H., Mak, Y.L, Lam, P.K.S., Chan, L.L., Wang, M.F. (2014)
Early Developmental Toxicity of Saxitoxin on Medaka (Oryzias Melastigma) Embryos.
Toxicon, 77:16-25.

Tsui, M.M.P, Leung, H.W., Wai, T.C., Yamashita, N., Taniyasu, S., Liu, W.H., Lam, P.K.S., Murphy, M.B. (2014)

Occurrence, Distribution and Ecological Risk Assessment of Multiple Classes of UV Filters in Surface Waters from
Different Countries.

Water Research, 67:55-65.

Vardy, D.W.,, Santore, R, Ryan, A., Giesy, J.P., Hecker, M. (2014)

Acute Toxicity of Copper, Lead, Cadmium, and Zinc to Early Life Stages of White Sturgeon (Acipenser
Transmontanus) in Laboratory and Columbia River Water.

Environmental Science and Pollution Research, 21(13):8176-8187.

Wang, H.S., Chen, Z.J,, Cheng, Z., Du, J., Man, Y.B., Leung, H.M., Giesy, J.P., Wong, C.K.C., Wong, M.H. (2014)
Aquaculture-derived Enrichment of Hexachlorocyclohexanes (HCHs) and Dichlorodiphenyltrichloroethanes
(DDTs) in Coastal Sediments of Hong Kong and Adjacent Mainland China.

Science of The Total Environment, 466:214-220.
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Wang, Q. Lam, J.C.W., Man, Y., Lai, N.L.S., Kwok, K.Y., Guo, Y.Y., Lam, P.K.S., Zhou, B. (2015) Bioconcentration,
Metabolism and Neurotoxicity of Organophorous Flame Retardant 1,3-Dichloro-2-Propyl Phosphate (TDCPP) to
Zebrafish.

Aquatic Toxicology, 158:108-115.

61 Wang, Q, Lam, J.C.W., Wang, X, Guo, Y., Lam, P.K.S., Zhou, B. (2015)
Developmental Exposure to the Organophosphorus Flame Retardant Tris (1, 3-Dichloro-2-Propyl) Phosphate:
Estrogenic Activity, Endocrine Disruption and Reproductive Effects on Zebrafish.
Aquatic Toxicology, 160:163-71.
62 Wang, X.,, Tam, N.F. Y., Fu, S., Ametkhan A., Ouyang, Y., Ye, Z.H. (2014)
Selenium Addition Alters Mercury Uptake, Bioavailability in the Rhizosphere and Root Anatomy of Rice (Oryza
Sativa).
Annuals of Botany, 114:271-278.
63 Wang, X., Tang, J.C,, Cui, J.X,, Liu, Q.L., Giesy, J.P., Hecker, M. (2014)
Synergy of Electricity Generation and Waste Disposal in Solid-State Microbial Fuel Cell (MFC) of Cow Manure
Composting.
International Journal of Electrochemical Science, 9(6):3144-3157.
64 Wang, V.Y, Fang, L, Lin, L., Luan, T. G, Tam, N.FE.Y. (2014)
Effects of Low Molecular-Weight Organic Acids and Dehydrogenase Activity in Rhizosphere Sediments of
Mangrove Plants on Phytoremediation of Polycyclic Aromatic Hydrocarbons.
Chemosphere, 99:152-159.
65 Wang,Y., Zhu, HW, Tam NFY. (2014)
Polyphenols, Tannins and Antioxidant Activities of Eight True Mangrove Plant Apecies in South China.
Plant and Soil, 374:549-563.
66 Wang,Y., Zhu, HW.,, Tam, N. F. Y. (2014)
Effect of a Polybrominated Diphenyl Ether Congener (BDE-47) on Growth and Antioxidative Enzymes of Two
Mangrove Plant Species, Kandelia Obovata and Avicennia Marina, in South China.
Marine Pollution Bulletin, 85:376-384.
67 Wang, Y.F, Wy, Y., Pi, N., Tam, N.F.Y. (2014)
Investigation of Microbial Community Structure in Constructed Mangrove Microcosms Receiving Wastewater-
Borne Polycyclic Aromatic Hydrocarbons (PAHs) and Polybrominated Diphenyl Ethers (PBDEs)
Environmental Pollution. 187:136-144.
68 Wang, Y.T, Qiu, Q, Li,S.S., Xin, G. R, Tam, N.F.Y. (2014)
Inhibitory Effect of Municipal Sewage on Symbiosis Between Mangrove Plants and Arbuscular Mycorrhizal
Fungi.
Aquatic Biology, 20:119-127.
69 Wang, Z., Kwok, KW.H,, Liu, G.CS., Zhou, G.J,, Lee, J.S., Lam, M.H.W.,, Leung, K.M.Y. (2014)
The Difference between Temperate and Tropical Saltwater Species' Acute Sensitivity to Chemicals is Relatively
Small.
Chemosphere, 105:31-43.
70 Wu, X, Lam, J.C.W.,, Xia, C., Kang, H., Xie, Z, Lam, P.K.S. (2014)
Atmospheric Hexachlorobenzene Determined During the Third China Arctic Research Expedition: Sources and
Environmental Fate.
Atmospheric Pollution Research, 5(3):477-483.
71 Xia, J, Su, G.Y, Zhang, X.Y., Shi, W,, Giesy, J.P., Yu, H.X. (2014)
Dioxin-Like Activity in Sediments from Tai Lake, China Determined by Use of the H4IIE-Luc Bioassay and
Quantification of Individual AhR Agonists.
Environmental Sciences and Pollution Research, 21(2):1480-1488.
72 Xu,W.Z., Cheung, S.G., Shin, P.K.S. (2014)
Structure and Taxonomic Composition of Free-Living Nematode and Macrofaunal Assemblages in a Eutrophic
Subtropical Harbour, Hong Kong.
Marine Pollution Bulletin, 85(2):764-773.
73  Xu,Y, Richlen, M.L,, Morton, S.L., Mak, Y.L, Chan, L.L., Tekiaue, A., Anderson D.M. (2014)
Distribution, Abundance and Diversity of Gambierdiscus Spp. from a Ciguatera-Endemic Area in Marakei,
Republic of Kiribati.
Harmful Algae, 34:56 — 68.
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Yang, J.X., Tam, N.F. Y., Ye, Z. H. (2014)

Root Porosity, Radial Oxygen Loss and Iron Plaque on Roots of Wetland Plants in Relation to Zinc Tolerance and
Accumulation.

Plant and Soil, 374(1-2):815-828.

Yu, RM K., Chaturvedi, G., Tong, S.K.H., Nusrin, S., Giesy, J.P., Wu, R.S.S., Kong, R.Y.C. (2015)
Evidence for MicroRNA-Mediated Regulation of Steroidogenesis by Hypoxia.
Environmental Science & Technology, 49(2): 1138-1147.

Zeng, L.X,, Yang, R.Q., Zhang, Q.H., Zhang, H.D,, Xiao, K., Zhang, H.Y.,, Wang, Y.W., Lam, PK.S., Jiang, G.B. (2014)
Current Levels and Composition Profiles of Emerging Halogenated Flame Retardants and Dehalogenated
Products in Sewage Sludge from Municipal Wastewater Treatment Plants in China.

Environmental Science & Technology, 48(21):12586-12594.

Zhang, H.Y., Cheung, S.G., Shin, P.K.S. (2014)

The Larvae of Congeneric Gastropods Showed Differential Responses to the Combined Effects of Ocean
Acidification, Temperature and Salinity.

Marine Pollution Bulletin, 79(1-2):39-46.

Zhou, C.C,, Liu, GJ., Cheng, S.W., Fang, T, Lam, P.K.S. (2014)

The Environmental Geochemistry of Trace Elements and Naturally Radionuclides in a Coal Gangue Brick-Making
Plant.

Scientific Reports 4:6221.

Zhou, C.C, Liu, G.J., Cheng, S.W.,, Fang, T.,, Lam, PK.S. (2014)

Thermochemical and Trace Element Behavior of Coal Gangue, Agricultural Biomass and their Blends during Co-
Combustion.

Bioresource Technology, 166:243-251.

Zhou, C.C, Liu, GJ.,, Fang, T., Lam, P. K. S. (2015).
Investigation on Thermal and Trace Element Characteristics During Co-Combustion Biomass with Coal Gangue.
Bioresource Technology, 175:454-462.

Zhou, C.C,, Liu, GJ., Fang, T,, Wy, D., Lam, P.K.S. (2014)

Partitioning and Transformation Behavior of Toxic Elements During Circulated Fluidized Bed Combustion of Coal
Gangue.

Fuel, 135:1-8.

Zhou, C.C,, Liu, G.J., Wy, S.C., Lam, P.K.S. (2014)
The Environmental Characteristics of Usage of Coal Gangue in Bricking-Making: A Case Study at Huainan, China.
Chemosphere, 95:274-280.

Zhou, G.J., Wang, Z,, Lau, ET.C,, Xu, X.R., Leung, K.M.Y. (2014)

Can We Predict Temperature-Dependent Chemical Toxicity to Marine Organisms and Set Appropriate Water
Quality Guidelines for Protecting Marine Ecosystems under Different Thermal Scenarios?

Marine Pollution Bulletin 87:11-21.

Zhu, HW., Wang, Y., Tam, N.F.Y. (2014).
Microcosm Study on Fate of Polybrominated Diphenyl Ethers (PBDEs) in Contaminated Mangrove Sediment.
Journal of Hazardous Materials, 265:61-68.

Zhu, HW,, Wang, Y., Wang, X.W., Luan, T.G., Tam N.F. Y. (2014)
Intrinsic Debromination Potential of Polybrominated Diphenyl Ethers in Different Sediment Slurries.
Environmental Science & Technology, 48(9):4724 - 4731.

Zhu, HW., Wang, Y., Wang, X.W., Luan, T.G., Tam, N.F.Y. (2014)
Distribution and Accumulation of Polybrominated Diphenyl Ethers (PSDEs) in Hong Kong Mangrove Sediments.
Science of Total Environment, 468-469:130-139.

Zounkova, R., Jalova, V., Janisova, M., Ocelka, T., Jurcikova, J., Halirova, J., Giesy, J.P., Hilscherova, K. (2014).

In Situ Effects of Urban River Pollution on the Mudsnail Potamopyrgus Antipodarum as Part of an Integrated
Assessment.

Aquatic Toxicology, 150:83-92.
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Anderson, J.C,, Wiseman, S.B., Wang, N., Moustafa, A., Perez-Estrada, L., EI-Din, M.C., Martin, JW.,, Liber, K., Giesy, J.P.
(2014).

Effectiveness of Ozonation Treatment in Eliminating Toxicity of Oil Sands Process-Affected Water to Chironomus
dilutes.

Environmental Science & Technology, 46(1): 486-493.

Chen, L.G,, Zhang ,H.M,, Sun, J,, Wong, Y.H., Han, Z.,, Au, D.W.T,, Bajic, V.B., Qian,P.Y.(2014).

Proteomic Changes in Brain Tissues of Marine Medaka (Oryzias Melastigma) After Chronic Exposure to Two
Antifouling Compounds: Butenolide and 4,5-Dichloro-2-N-Octy1-4-Isothiazolin-3-One (DCOIT).

Aquatic Toxicology, 157:47-56.

Gan, J.P,, Z. Lu, Anson Cheung, M. Dai, L. Liang, P. J. Harrison, and X. Zhao, (2014).

Assessing Ecosystem Response to Phosphorus and Nitrogen Limitation in the Pearl River Plume Using the
Regional Ocean Modeling System (ROMS).

J. Geophys. Res., 119(12):8858-8877

Tian, R, Lee, O., Cai, L., Bougouffa, S., Chiu,J.M.Y., Wu,R.S.S., Qian,P.Y.(2014).

Effect of Polybrominated Diphenyl Ether (PBDE) Treatment on the Composition and Function of the Bacterial
Community in the Sponge Haliclona Cymaeformis.

Frontiers in Microbiology, 5:99

Tian, R.M., Wang, Y., Bougouffa, S., Gao, Z.M., Cai, L., Bajic,V., Qian,P.Y.(2014).

Genomic Analysis Reveals Versatile Heterotrophic Capacity of a Potentially Symbiotic Sulfur-Oxidizing
Bacterium in Sponge.

Environmental Microbiology, 16(11):3548-3561.

Tian, R.M., Wang,y., Bougouffa, S., Gao, Z.M., Cai, L., Zhang, W.P, Bajic, V., Qian,P.Y.(2014).

Effect of Copper Treatment on the Composition and Function of the Bacterial Community in the Sponge
Haliclona Cymaeformis.

Haliclona cymaeformis.Mbio, 5(6):e01980.

Yin, R.S,, Feng, X.B., Chen, B.W.,, Zhang, J.J., Wang, X.W., Li, X.D.(2014).

Identifying the Sources and Processes of Mercury in Subtropical Estuarine and Ocean Sediments Using Hg
Isotopic Composition.

Environmental Science & Technology, 49(3):1347-1355
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Part 4. Papers with the SKLMP partial support
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Cai, L., Yu, K., Yang, Y., Chen, B.W,, Li, X.D., Zhang, T.(2014)

Metagenomic Exploration Reveals High Levels of Microbial Arsenic Metabolism Genes in Activated Sludge and
Coastal Sediments.

Applied Microbiology and Biotechnology, (2013)97: 9579-9588.

Chan, S.W,, Cheang, C.C,, Yeung, C.W., Chirapart, A., Gerung, G., Ang, P.O. Jr. (2014).
Recent Expansion Led to the Lack of Genetic Structure of Sargassum Aquifolium Populations in Southeast Asia.
Marine Biology. 161:785-795.

Cheang C. C,, Lau DCC, Ang P.O.Jr, Chow W.K. (2014).
Feeding of Luidia Maculata on Bioeroding Diadema Setosum in Hong Kong: Possible Diet Shift for the Starfish?
Marine Biodiversity, DOl 10.1007/s12526-014-0286-4.

Chen, G,, Chen, L, Ng, S. M., Lau, T. C. (2014).
Efficient Chemical and Visible-Light-Driven Water Oxidation using Nickel Complexes as Salts as Precatalysts.
ChemSusChem,7(1):127-134

Cheung S.G., Chan C.Y.S,, Po B.HK,, Li, AL, Leung J.Y.S., Qiu J.W., Ang P.O.Jr. (2014).
Effects of Hypoxia on Biofilms and Subsequently Larval Settlement of Benthic Invertebrates.
Marine Pollution Bulletin. 85(2014):418-424.

Chui PY., Ang, P.O. Jr. (2014).

Elevated Temperature Enhances Normal Early Embryonic Development in the Coral Platygyra Acuta under Low
Salinity Conditions.

Coral Reefs. DOl org/10.1007/s00338-014-1247-x.

Chui PY.,, Wong M.C,, Liu S.H., Lee KW., Chan S.W,, Lau PL., Leung S.M., Ang P.O. Jr.(2014).

Gametogenesis, Embryogenesis and Fertilization Ecology of Platygyra Acuta in Marginal Non-Reefal Coral
Communities in Hong Kong.

J. Mar. Biol., 2014, Article ID 953587, 9 pages

Huang D., Licuanan W.Y.,, Hoeksema B.W., Chen C.A., Ang P.O.Jr., Huang H., Lane D.J.W,, Vo S.T., Waheed Z., Amri A.Y.,
YeeminT., Chou L.M.(2014).

Extraordinary Diversity of Reef Corals in the South China Sea.

Marine Biodiversity, DOl 10.1007/512526-014-0236-1.

Leung, Y.H., Yeung, CW,, Ang, P.O. Jr. (2014).
Assessing the Potential for Recovery of a Sargassum Siliquastrum Community in Hong Kong.
Journal of Applied Phycology. 26: 1097-1106. DOI: 10.1007/s10811-013-0097-1.

Lo, S.W. Law, L., Lui, M. Y. Lau, K.C,, Ma, C. Y, Murphy, M. B., Horvath, I. T.(2014)

Development of Sustainable Fluorous Chemistry: The Synthesis and Characterization of Fluorous Ethers and
Diethers with Nonafluoro-Tert-Butoxy Groups.

Organic Chemistry Frontiers, 2014(1):1180-1187

Tsang H.L., Ang, P.O.Jr. (2014).

Cold Temperature Stress and Predation Effects on Corals: Their Possible Roles in Structuring a Nonreefal Coral
Community.

Coral Reefs, (2015)34:97-108

Wang, L. and Gan,J.P.(2014).
Delving into Three-Dimensional Structure of the West Luzon Eddy in a Regional Ocean Model.
Deep Sea Research |, 90:48-61

Xu, E.G.B,, Liy, S.,Ying, G.G., Zheng, G.J.S., Lee, J.H.W.,, Leung, K.M.Y.(2014).

The Occurrence and Ecological Risks of Endocrine Disrupting Chemicals in Sewage Effluents from Three Sewage
Treatment Plants, and in Natural Seawater from a Marine Reserve of Hong Kong.

Marine Pollution Bulletin, 85(2): 352-362.

Xu, W.H., Yan, X,, Li, X.D., Zou, Y.D., Chen, X.X., Huang, W.X., Miao, L., Zhang, R.J., Zhang, G., Zou, S.C. (2014)
Antibiotics in Riverine Runoff of the Pearl River Delta and Pearl River Estuary, China: Concentrations, Mass
Loading and Ecological Risks.

Environmental Pollution, 182:402-407.

Yeung, C.W., Cheang, C.C,, Lee, M.W., Fung, H.L., Chow, W.K., Ang P. 0.Jr.(2014)
Environmental Variabilities and the Distribution of Octocorals and Black Corals in Hong Kong.
Marine Pollution Bulletin, 85 (2): 774-782.
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Dr. Ang, P.O.

! \0 o v J /
Attendance at International Conferences & Titles of Presentations

A
H R B B B e e B AR R AT
7th Asia Pacific Phycological Forum
Sept 2014, Wuhan, China

Interaction between corals, filamentous algal turf and encrusting coralline algae in Tung Ping Chau Marine Park, Hong

Responses of life history stages of Sargassum hemiphyllum var. chinense to temperature change
Kong

Third Asia Pacific Coral Reef Symposium
Jun 2014, Kenting, Taiwan

Seaweed farms and Sargassum beds as potential carbon sink along the Chinese Coasts
May 2014, Manado, Indonesia

World Coral Reef Conference (WCRC) 2014 International Symposium on Blue Carbon

Ninth WESTPAC International Scientific Symposium

Biodiversity and biogeography of marine macroalgae in Southeast Asia
Apr 2014, Nha Trang, Vietham

Dr. Au, D.W.T.

Recent advance on the use of medaka for (eco)toxicological studies
7th Aquatic Animal Models for Human Diseases Conference
13-18 Dec 2014, Texas, USA
The multigenerational impacts of estrogenic EDCs on reproductive success and survival fitness of medaka offspring

7th Aquatic Animal Models for Human Diseases Conference
13-18 Dec 2014, Texas, USA

29t European Society of Comparative Biochemistry and Physiology ESCPB Congress
4 Sept 2014, Glasgow, Scotland

Oestrogenic modifications of thymus growth and regionalisation in juvenile sea bass, Dicentrarchus labrax (L. 1758)
bone metabolism

The 2nd Strategical meeting for Medaka Research
10-12 Apr 2014, Seville, Spain

Japanese Medaka: A unique non-mammalian vertebrate model for studying sex dependent longevity and age-related
Identification of immune genes and their response to dietary BDE-47 exposure in marine medaka

First Xiamen Symposium on Marine Environmental Sciences
9-11 Jan 2014, Xiamen, China

First Xiamen Symposium on Marine Environmental Sciences

The impacts of exogenous estrogens on reproductive success and survival fitness of offspring
9-11 Jan 2014, Xiamen, China

Dr. Chan, L.L.

7-9 Jan 2015, Xiamen, China

Benthic and epiphytic toxic algae (BETA): An emerging threat to coral ecosystems in south China
The Second Xiamen Symposium on Marine Environmental Sciences

The Second Seafloor Observation Symposium
8-10 Nov 2014, Xiamen China

Biotic disruptive factors of coral reef ecosystems: Benthic and epiphytic Gambierdiscus spp. as an example
Biotic disruptive factors of coral reef ecosystems: Benthic and epiphytic Gambierdiscus spp. as an example

2014 AAUS Diving for Science Symposium
10 Sept 2014, Sitka, Alaska
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Dr. Chan R.K.Y.

A High magnification fluorescence imaging flow cytometer for high-throughput and high-content phytoplankton
analysis
Focus on Microscopy
Apr 2014, Sydney, Australia

Dr. Cheung, S.G.

Population status of horseshoe crabs in Hong Kong
Workshop of Taiwan, Hong Kong and Mainland on the Nearshore Resources and Environment of Beibu Gulf - Conservation and Wise
Use of Horseshoe Crab Resources in Guangxi
7-8 Jun 2014, Guangxi, China

The larvae of congeneric gastropods showed differential responses to the combined effects of ocean acidification,
temperature and salinity
Gordon Research Conference: Ocean and Human Health, Anthropo genic Impacts on Coastal Communities and Ecosystems
1-6 Jun 2014, Maine, USA

Conservation in action: the high school juvenile horseshoe crab program in Hong Kong
A Horseshoe Crab Celebration
24-26 Apr 2014, New York, USA

Dr. Chiu, J.M.Y.

An ecosystem approach to biodiversity conservation: Lessons learnt from marine microbial community
Annual International Conference on Ecology, Biodiversity and Environment (CEBE) 2014
15-16 Dec 2014, Singapore

Prof. Gan, J.P.

Study of ecosystem response to phosphorus and nitrogen limitations in the Pearl River Plume using regional ocean
modeling system (ROMS)
11th Asia Oceania Geosciences Society (AOGS) Annual Meeting
Jul 2014, Sapporo, Japan

Upwelling and potential vorticity dynamics around a coastal promontory
6t International Workshop on Modeling the Ocean
Jun 2014, Hawaii, USA

South China Sea Slope Current
The Ninth WESTPAC International Scientific Symposium
Apr 2014, Nha Trang, Vietnam

Modeling multi-scale biophysical dynamics in the China Seas
Atmosphere and Ocean Dynamics Workshop
Apr 2014, Liverpool, UK

Prof. Horvath, I. T.

Sustainable conversion of biomass to chemicals
RWTH Aachen
17 Oct 2014, Aachen, Germany

Green or sustainable or suitable chemistry and engineering?
Sustainable Chemical Technologies Summit
30 Sept-1 Oct 2014, California, USA

Sustainable conversion of carbohydrates to chemicals and fuels
UC Santa Barbara
30 Sept-1 Oct 2014, California, USA

Green or sustainable or both?
Gordon Research Conferences on Green Chemistry
27 Jul-1 Aug 2014, Hong Kong, China

Scientific foundation of complete biomass waste valorization
COBIOWAVA Workshop
28-29 Apr 2014, Budapest, Hungary
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Dr.Lam, J.C.W.

Assessment of Several Important Groups of Emerging Persistent Organic Pollutants in Coastal Region of South China
The 2 Xiamen Symposium on Marine Environmental Sciences
7-9 Jan 2015, Xiamen, China

Assessment of polybrominated diphenyl ethers (PBDEs) and alternatives of PBDEs in Hong Kong cetaceans
Marine Mammal Conservation Working Group (MMCWG) Meeting
1 Dec 2014, Hong Kong, China

Prof. Lam, P.K.S.

A study on several groups of chemicals of emerging concern in China
240th Eastern Forum of Science and Technology: Symposium
16-17 Jun 2014, Shanghai, China

Dr. Lau, S.C.K.

Lyogeny mediates the ecophysiological of E. coli in marine sediment
The ISME conference
Aug 2014, Seoul, Korea

Prof. Leung, K.M.Y.

Environmental challenges and research opportunities for Hong Kong'’s Harbour
The inaugural workshop of the World Harbour Project
12-13 Nov 2014, Sydney, Australia

De novo transcriptomic profile in the gonadal tissues of the intertidal whelk Reishia clavigera
SETAC Europe 24th Annual Meeting
11-15 May 2014, Basel, Switzerland

A comprehensive review of marine biodiversity in Hong Kong
The 34 World Conference on Marine Biodiversity
12-16 Oct 2014, Qingdao, China

De novo transcriptomic analysis of the mussel Perna viridis with an emphasis on tissue-specific patterns for
ecotoxicological and environmental studies
SETAC Asia/Pacific 2014 Conference
14-17 Sept 2014, Adelaide, Australia

Temperature-dependent chemical toxicity models and their implications on derivation of water quality criteria and
ecological risk assessment
SETAC Asia/Pacific 2014 Conference
14-17 Sept 2014, Adelaide, Australia

Basic statistics for environmental research; The challenges in search of the "Holy Grail" for protecting aquatic
ecosystems from chemical pollutants; Retrospective environmental risk assessment and Effective risk communication
The First Sino-Finnish Summer School in Environmental Science
4-15 Aug 2014, Finland

Developing a platform of environmental omics for the green-lipped mussel Perna viridis
SETAC Europe 24th Annual Meeting
11-15 May 2014, Basel, Switzerland

Comparison of temperate and tropical aquatic species’ acute sensitivity to nickel
The Nickel Tropical Risk Assessment Workshop organized by Nickel Producers Environmental Research Association
29-30 Apr 2014, Singapore

Field-based species sensitivity distribution and community sensitivity distribution as alternative ways for field
validation of the PNECs derived from laboratory based approaches
The ECETOC Workshop on Estimating Toxicity Thresholds for Aquatic Ecological Communities from Sensitivity Distributions
11-13 Feb 2014, Amsterdam, Netherlands

Prof. Li, K.W.

Matern covariance function for spatio-temporal environmental datasets
The 24th Annual TIES (The International Environmetrics Society) Conference
15-18 Dec 2014, Guangzhou, China

Annual Report 2014
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Particle dynamics in water and engineering systems: Characterization and modeling
4th International Conference on Civil Engineering and Building Materials (CEBM2014)
23-24 Nov 2014, Hong Kong, China

Pacific ciguatoxin-1 modulates motor function and EEG activity in mice
Society for Neuroscience 2014
15-19 Nov 2014, Washington DC, USA

Pacific ciguatoxin-1 reduces regenerative capacity of peripheral neuron in vitro
Society for Neuroscience 2014
15-19 Nov 2014, Washington DC, USA

Pharmaceutical residues and occurrence of antibiotic-resistant bacteria in Hong Kong surface waters and sediments.
SETAC Europe 24th Annual Meeting
11-15 May 2014, Basel, Switzerland

Conservation in action: the high school juvenile horseshoe crab program in Hong Kong
A Horseshoe Crab Celebration
24-26 Apr 2014, New York, USA

Modulation of NF-kB in rescued irradiated cells
9th International Symposium on the Natural Radiation Environment (NREIX)
23-26 Sept 2014, Hirosaki, Japan

Proton dose response of zebrafish embryos
2nd Global Chinese Congress on Radiation Research (GCCRR2014)
11-15 May 2014, Suzhou, China

Grazers influence the trophic dynamics of tropical rocky reefs: carbon use and ecological thresholds in alternate
community states
The 10t International Temperate Reefs Symposium (ITRS)
12-17 Jan 2014, Perth, Australia

Grazers influence the trophic dynamics of tropical rocky reefs: carbon use and ecological thresholds in alternate
community states
15t Xiamen Symposium on Marine Environmental Sciences. State Key Laboratory of Marine Environmental Science
9-11 Jan 2014, Xiamen, China
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Research Grants iz & B
Competitive External Research Grants

SV ER RV 5T & B

Amount of Competitive External Research Grants (2010-2014)*
2010-20145\ BRI FA 5% & BhAR 5E*

$45M
S30M
o
>4
I
$15M
2010 2011 2012 2013 2014
(5 members) (9 members) (15 members) (23 members) (20 members)
Number of Competitive External Research Grants (2010-2014)
2010-20145V B IR 5T S BIIE B 4R =T
40
32
£ 24
O
k]
c 16
=
8

2010 2011 2012 2013 2014

B Government | UGC [ Others(Hongkong) [l Mainland [J] Others (Mainland)

* Research Outputs information provided by members.

Number of members in 2010-12: CityU (13), CUHK (4), HKU (5), HKUST (6), PolyU (1), HKBU (2)
Number of membersin 2013:  CityU (18), CUHK (2), HKU (5), HKUST (5), PolyU (1), HKBU (7)
Number of members in 2014:  CityU (18), CUHK (2), HKU (5), HKUST (5), PolyU (1), HKBU (5)

#1RMB=1.24HKD (2015)
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Research Grants

Grants from Hong Kong &i&F iF & B

Government EUFERFS

Investigators* Amount

Project Title * Grant Type Status
E 275 — g AOREA S EW
(P1/Co-I) (HKD)
2015
1 Lycium Barbarum Polysaccharides Accelerate Health and Medical On-going Ma, E.C.H. 997,908
Axonal Regeneration: Possible Implications for Research Fund
Nerve Repair B RS
ML ZEE IR BEAE - HEEENRIR
2 International Conference on Biodiversity, Ecology =~ Environment and On-going Leung, K.M.Y. 331,660
and Conservation of Marine Ecosystems 2015 Conservation Fund
(BECOME 2015) BRENBRREES
A R A YRR E BB R ©2015
(BECOME 2015)
3 Valorization of the Exoskeletons of Crustaceansin  Environment and On-going Horvath, L.T. 1,373,720
Seafood Waste into Chemicals and Fuels Conservation Fund
RS EMINEREEYITENL2YFME BERBAREES
HIFI
Subtotal $2,703,288
2014
4 Molecular Mechanism of Ciguatera Fish Poisoning  Health and Medical On-going Ma, E.C.H. 979,400
Associated Neurological Effects and Identification ~ Research Fund Chan, L.L.
of Potential Treatment BEEEEHRES Lam, PK.S.

RHEERESRRAMHESBLEN S THIE
RBERERTTANTRR

5 Therapeutic Potential of Heat Shock Protein 27 on  Health and Medical On-going Ma, E.C.H. 915,200
Guillain-Barré Syndrome Research Fund
HARRER7AEEERGSENGEE BREEMAES

6 Assessment of Conventional, New Persistent Environment and On-going Lam, J.C.W. 986,000
Organic Pollutants (POPs) and Trace Elements in Conservation Fund Lam, PK.S.

Hong Kong Cetaceans BENERREES
B ESBE YR SRR B MBS A
MEITRAIFE

7 Provision of Services to Study the Aquatic Environmental On-going Lam, PK.S. 648,440
Ecosystem and Water Quality Management of Protection Department Chan, L.L.

Deep Bay RIERES Wai, T.C.
JEIEEKIE R R G K E BB Lam, J.C.W.

8 Ecology and Biodiversity of Benthic Dinoflagellates Environment and On-going Wai, T.C. 500,000
in Hong Kong Conservation Fund Lam, PK.S.
ERURBHEERNERREY SRS BRRELERREES Chan, L.L.

Ang, PO.
Lu, CK.

9 Extended Fish Resources Study for the Proposed Highways Department On-going Wai, T.C. 440,000
Marine Park in the Brothers Islands (under REZE Lam, PK.S.

Agreement No. CE10/2013(EP) Detailed Study of  (via Ove Arup &
the Marine Park in the Brothers Islands — Design Partners Hong Kong
and Construction) Ltd.)

BEEX/NET B R R EEEE RN AT K/
BT R A BRI (AR
CE10/2013(EP) ) Bf¥ iR 4>
*TEE BB RNGER B *Person with underline is SKLMP member
State Key Laboratory in Marine Pollution
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i #
Project Title * Grant Type Status Ir;éeétézgf Anéogl%nt
5 3 =B G
' R e
HE &% # BN RE oo (HKD)
10 Field Study on Constructed Wetland in Removing  Drainage Services On-going Wong, M.H. 1,190,000
Pollutants from Combined Village Sewage Department Man, Y. B.
RFLF A DR R IR A 57K REE Chow, K. L.
Li, W.C.
Leung, A.O.W.
11 Ecological and Health Risk Assessments of Major Drainage Services On-going Wong, M.H. 1,420,000
Persistent Toxic Substances (PTS) in Deep Bay Area, Department Man, Y.B.
in Relation to their Removal Efficiency in Yuen BRZ
Long and Shek Wu Hui Sewage Treatment Works
TR AMESKERERS T ERAMESYE
HUBRRBE R 127818 /800 4 AR T2 B U b =
1
12 Exploring Microbial Diversity and Antibiotic Environment and On-going Zhang, T. 494,760
Resistant Genes of Hong Kong Marine Sediment Conservation Fund Leung, K.M.Y.
using Advanced Molecular Techniques BENERREES Li, X.D.
ERREN S FRITH AT A F B R ML
MERENTAERWEER
Subtotal $7,573,800
2013
13 Development of Osmium-based Compounds as Innovation and On-going Lau, T.C. 971,000
Anti-cancer Drugs (2013-2015) Technology Fund Lam, M.H.W.
BRI 2R S MNTUEEY BT R AR EE
14 Fish Resources Study for the Proposed Marine Park  Highways Department ~ Completed Lam, PK.S. 238,000
in the Brother Islands - Additional Ichthyoplankton R K2 Wai, T.C.
Survey (Contract No. HHZMB 2/2012 (EP) )
RNNETSE REHH) BEARNEEER
MR - REFHENHES
Subtotal $1,209,000
2012
15 Survey of Juvenile Fish Resources at the Three Agriculture Fisheries Completed  Leung, K.M.Y. 798,000
Marine Parks at Northeast Hong Kong and Conservation Leung, PT.Y.
FAFRIHE = EEFARN YR ERAL Department Yau, C.
BRAREEE Lai, V.CS.
16 Dosing of Ferric Iron for the Control of Odour Environment and On-going Li, X.Y. 1,058,500
Problems in Typhoon Shelters Conservation Fund Shang, T.
&% 10 = fE 8 2 )k L 47 SR R sl BERERRERES Shih, K.
17 Field Sampling, Species Identification and Data Environmental Completed Qiu, J.W. 800,000
Analysis of Benthic Infaunal Communities of Hong  Protection Department Leung, K.M.Y.
Kong Marine Waters RIBREZE Li, X.Z.
ERKBEEKEESYESENRE - BEEEM
BIEST
18 Analysis of the Relationship between Marine Water ~Environmental Completed Li, W.K. 515,000
Quality Parameters and Climatic and Other Protection Department Leung, KM.Y.
Environmental Factors BIERES
KB R R L B MRER TR FRF R
L .
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Research Grants

Go

nt BURFERFT

. S Investigators? Amount
Project Title Grant Type Status HH EQEEA P
5 3 =B G
' R e
HE &% # BN RE oo (HKD)
19 Fish Resources Study for the Proposed Marine Park  Highways Department ~ Completed Lam, PK.S. 1,180,000
in the Brothers Islands BRZ Wai, T.C.
RNNETISE GREIFHN) BEARNERENR
L5
20 Application of Cold Plasma Techniques for Research Fund for the Completed Kong, R.Y.C. 1,000,000
Disinfection of Bacteria of Air Ventilation Systems  Control of Infectious
in Hospitals and Healthcare Facilities Diseases
RERFRENERRLAMMBRRESMER ZHELEHAES
RGREPHIER
21 Erosion and Growth of Massive Corals in Hong Environment and On-going Qiu, J.W. 981,000
Kong Conservation Fund
EARRNEMMBNEHELE R BERERRERES
22 Decontamination Effect of Biochemical Processes  Drainage Services Completed Lam, PK.S. 400,000
in Sewage Plants of Hong Kong Department Lam, J.C.W.
EESKEERESCREMENBRBAEME  RES
23 A Review of Marine Biodiversity and Ecological Environment and Completed  Williams, G.A. 456,380
Surveys in Hong Kong Conservation Fund Leung, K.M.Y.
EESFEYSEMNERRE BRERARREES
24 Provision of Services for the Technical Review and  Agriculture Fisheries Completed Lam, PK.S. 793,500
Statistical Analysis of the Datasets of Waterbird and Conservation
Monitoring Programme for the Deep Bay Areaand Department
Baseline Ecological Monitoring Programme for the AR B REEZ
Mai Po Inner Deep Bay Ramsar Site
SRk BB R MBI N RS 8
EREEREEERNAE CERBERFEEENT
TR & MA T 2T BRI 48
Subtotal $7,982,380
2011
25 Effect of Vaccine Combined with Traditional Agriculture Fisheries Completed Wong, M.H. 410,000
Chinese Medicine on Prevention of Disease in Grey and Conservation
Mullet Department
HEER PR R ER AR BRAREEE
26 Removal Efficiencies of Toxic Chemicals in Sewage  Drainage Services Completed Wong, M.H. 900,000
Treatment Works in Hong Kong Department
EESKEERESCRMENBRUEME  RESE
27 Integrated Fish Pond Farming Using Food Environment and On-going Wong, M.H. 1,900,900
Processing Waste: for Quality Fish Production and ~ Conservation Fund
Habitat Conservation BRENBRAREES
FIRARMINTERYAMShEEEEHE - ANS
BB REMRNEENRERRE
28 International Conference on Deriving Environment and Completed  Leung, K.M.Y. 495,800
Environmental Quality Standards for the Conservation Fund
Protection of Aquatic Ecosystems (EQSPAE-2011) RELERREES
KELEBRENRE R ERERESH®H
29 Review and Development of Marine Water Quality ~ Environmental Completed Kong, R.Y.C. 860,000
Objectives-feasibility Study Protection Department
AKKE BARR MBS 3 R - AT AT IR RIGREE
*TEE BB RNGER B *Person with underline is SKLMP member
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Government EUFERFS

Investigators* Amount

Project Title Grant Type Statu
HE &7 - gg ToaEA EE
) ’ (P1/Co-l) (HKD)
30 High-Efficiency-multifunction-green-vertical Innovation and To Be Tam, N.E.Y. 1,080,000
Municipal Wastewater Treatment System: Technology Fund Confirmed
Development and Demonstration B EREES
B E AR BT BEK R IR R AR 3 R B
REE
31 Qualification of Antibiotic Residues and Microbial ~ Environment and Completed  Leung, KM.Y. 499,880
Antibiotic-resistant Genes in Fish Ponds and Conservation Fund
Marine Culture Zones of Hong Kong BENEBRREES
MAERBBURERRENSFSERMEYN
A RMEERNER ST
Subtotal $6,146,580
2010
32 Development of Highly Efficient Semiconductor Innovation and Completed Lau, T.C. 998,430
Nanoparticles as Photocatalysts for the Technology Fund
Degradation of Organic Pollutants in Water under Al KRS E S
Visible Light
BTV L 7K TP 45 S 17 7 B B R
SR SR KRR B 2
Subtotal $998,430
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Research Grants

University Grants Committee X2 BEEMEEE

Investigators* Amount

s = (P1/Co-l) (HKD)
2015
1 Conventional and Emerging Halogenated Flame General Research Fund On-going Lam, PK.S. 717,749
Retardants in Marine and Estuarine Food Webs in  {BEZFIE 4 Lam, J.C.W.
Subtropical Hong Kong Waters: Accumulation
Profiles, Trophic Transfer, and Source Identification
(EEEATH B B/KIZOR B O R4 F (4 5L
ER{LBRABITR « BRI - ERER R
)
2 e-Enhanced Primary Sedimentation and Sludge Collaborative Research On-going Li, X.Y. 8,893,340
Acidogenesis for Resources (P and PHA) Recovery  Fund Leung, KM.Y.
during Wastewater Treatment HIERR S Lee, PH.H.
FASURETUR RS REBCEREKEERPNE Li, X.D.
TR (BEAAYIZERD) B Shih, KM.
Zhang, T.
Zhang, X.R.
Hu, H.Y.
Zhang, J.J.
3 Physico-chemical Characterization and Inhalation ~ General Research Fund On-going Li, X.D. 900,000
Toxicity of Urban Ambient Airborne Particulate BRmMES
Matters (PMs) in Subtropical Regions
AR TR P AR BB
RE B AFZHERITTE
4 Brain Astrocytes Drive Mood and Cognitive General Research Fund On-going Li.Y. 929,664
Dysfunction in Chronic Visceral Pain EBifEs
PSP B AR TR 18 14 PO B (BB Y 1B 48 R AR RN ThRE
PE BRI 1 F
5 AnInnovative Membrane Bioreactor (MBR) Process Collaborative Research On-going Li, X.Y. 500,000
with Iron Dosing for Phosphorus Removal and Fund
Recovery during Biological Wastewater Treatment {7 {ERfE &
HsR (LIRS A YIRS B W AT B PR A Y e R Bg T
BhE
6 Managing Pharmaceutical Waste from Households ~ General Research Fund On-going Chung, S.S. 497,992
in Hong Kong BERMRES Wong, CK.C.
EERERERYER
Subtotal $12,438,745
2014
7  Estrogenic Chemicals Impair Immune Function General Research Fund On-going Au, D.W.T. 818,400
and Reproduction in Fish: Unraveling Gender BRAES
Specific Effects and Underlying Mechanisms
SURMIEN R REREUREERANZE
B REMIR DR M R R R FE
8 Population Trends, Food Sources, Habitat Use,and ~ General Research Fund ~ On-going Lam, PK.S. 435,614
Race Element Exposure of Marine Mammals in BIRMRS Lam, J.CW.
Pearl River Delta: Using Teeth as Biological Time Wai, T.C.
Capsules for Tracing Environmental Changes Chang, CW.
(2014-2016) Huang, S.L.
WIZAMNEFHAEDEESEE  RIYR & Wang, CH.
BHFAEMBTRRESE  FIRTEIEREY Yao, C.J.
e 8 TR LUB Bt BRI IR R 6k
*IEE ZBUARGERBAE *Person with underline is SKLMP member
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University Grants Committee X2 BEEMEEE

Investigators* Amount

a - (P1/Co-l) (HKD)
9 Trophic and Growth Analysis of Marine Subtidal General Research Fund On-going Shin, P.K.S. 850,444
Gastropod Assemblages in Contrasting BEREMRS Cheung, S.G.
Subtropical Environments
FEERTRETEFETHEERFEEERR
EROHT
10 Uncovering the Cellular and Molecular General Research Fund On-going Cheng, S.H. 836,100
Mechanisms of Delayed Heart Regeneration inthe {Bfd#ff %
Zebrafish Mutant Breakdance
WS A RSB REZFNTECHBENA
ikiivas iy 4]
11 Response of Air-sea CO, Fluxes in the Northern NSFC/RGC On-going Gan, J.P. 1,125,000
South China Sea to Carbon Export Associated with RERRERSE/
the Pearl River Plume S8
AL EE-R — AR EE TR K
RIS MERE
12 Phylogenetic Diversity and Contribution of General Research Fund On-going Gu, J.D. 656,521
Anaerobic Ammonium Oxidation (Anammox) BRmMES
Bacteria to Nitrogen Removal in Mangrove
Wetland Ecosystem
AR E ERAHREERCAEN R G E
BEHRUEMEE
13 Nutritional Niche of E. Coli in Marine Sediment General Research Fund On-going Lau, S.C.K. 606,223
AERREIOEF MBS RAE R BEHMAE Lam, H.
14 Quantification of Organic Ultraviolet Filters in General Research Fund On-going Murphy, M.B. 369,579
Hong Kong Surface Waters and Assessment of BRAES Fan, T.Y.
their Toxicities to Local Coral Species
ARENBREETEREKEPNERRES
A HITE R SR
15 Numerical Modeling Study of Slope Currents and  General Research Fund On-going Gan, J.P. 692,894
Cross-Slope Transports in the Northern South BitE S
China Sea
ﬁj/ijtjﬁﬁiﬁuwﬁ B*ﬂﬂ‘*@ﬁ’]ﬁﬁé*%%ﬁﬁ%n
16 Metal Catalyzed Oxidation of Organic Substrates General Research Fund On-going Lau, T.C. 974,193

by Nitrogen Oxyanions and Oxides (2014-2016) EBiiES
SRBELCRIARREFURECIEBHEY

17 Evaluation and Comparison of Ultraviolet General Research Fund On-going Yu, P.K.N. 491,960
Radiation Exposure in High-rise City Environments {Efdi#ff% &

BRI TR R SR ER ST R R A EL B

18 Geographic and Temporal Variations in the General Research Fund On-going Liu, H.B. 822,731
Phylogenetic Diversity of the Marine
Cyanobacteria Synechococcus in Estuarine and
Coastal Waters of Hong Kong
FESARRRERASRMEET AN OMA
Ehissng:lisiict 4[4

Subtotal $8,679,659

uo.at vy in g,
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Research Grants

University Grants Committee X2 BEEMEEE

Project Title * Grant Type Status Ir;éeétggﬁst‘f# Ar;:o%nt
; [ —— <z :
A %7 # BN RE  oicon (HKD)
2013
19 Personal Genomics and the Lay Construction of General Research Fund On-going Kong, R.Y.C. 483,855
Scientific Knowledge in Online Forums EBiiEs
B R B4 ErfamE _ESM TSR 2R
20 Evaluation of Glucuronide and Sulfate Metabolic General Research Fund On-going Lam, M.H.W. 559,800
Conjugates of Bisphenol-A (BPA) and BREMES
Tetrabromobisphenol-A (TBBPA) in Municipal
Wastewaters as Population Exposure Markers for
the Endocrine Disrupting Chemicals
AT HEE BR AN ST -A B TU R 885 -A R AR ER (RSB T
SMERBTHISKR AR TFEVMARFRERT
ISP
21 Pharmaceuticals in Municipal Sewage Treatment NSFC-RGC On-going Lam, PK.S. 1,122,301
Works of China: Behaviour and Risk Assessment R B RRBE S/ Yu, H.Q.
WS KEERSKFEBEMNEREEER KEMR Lam,J.CW.
H¥f
22 Green- and Blue-Colored Oysters in the Pearl River ~ General Research Fund On-going Wang, W.X. 1,299,049
Estuary: Metal Biodynamics, Acclimation, and EBiiEs
Remediation
HOT 0 B B AG SN S BE T2 - EE
A
23 Green Slope Engineering: Bioengineered, Live Collaborative Research On-going Ng, CW.W. 8,000,000
Cover Systems for Man-made Fill slopes and Fund Tham, L.G.
Landfill Capillary Barriers in Hong Kong HIEMR S Wong, M.H.
EARAGEMETRE  NERKERBERARY Zhang, LM.
S e E A Zhang, Q
Pryor, M.
Chu, L.M.
Wang, Y.H.
Hau, B.C.H.
Yan, W.
24 Molecular Determinants of Critical Period in Early Career Scheme On-going Ma, E.C.H. 1,030,520
Peripheral Nerve Regeneration G EE2ETE
FEEEEAERRBREINS FRERER
25 Ecology and Biodiversity of Benthic Marine Collaborative Research On-going Leung, K.M.Y. 7,300,000
Ecosystems Before and After the Trawling Ban in Fund Cheung, W.
Hong Kong Coastal Waters HIEM RS Chu, K.H.
EESFKEEIEMIEERNZNERNENZ K Li, X.D.
kg Sadovy, Y.J.
Lam, PK.S.
Dudgeon, D.
Williams, G.A.
Li, WK.
Qiu, J.W.
26 Phylogenetics of Chinese Sargassum (Brown General Research Fund ~ On-going Ang, PO. 900,000
Algae, Fucales, Phaeophyceae) BRMES
HE SRR ARLREELREE
*IEE ZBUARGERBAE *Person with underline is SKLMP member
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University Grants Committee X2 BEEMEEE

Project Title * Grant Type Status Irgeﬁstg:ﬁ;okrs# Ar;:o%nt
: [ —— <z :
A %7 # BN RE  oicon (HKD)
27 Adaptive Strategies of Corals to Elevated Sea General Research Fund On-going Ang, P.O. 779,429
Surface Temperature along a Temperature BRmMES
Gradient in Northern South China Sea
B BB AL AR S M e R B B L A0 B FE SR
&
28 Therapeutic Potential of Heat Shock Protein 27 on  General Research Fund On-going Ma, E.C.H. 692,826
Chemotherapy-induced Peripheral Neuropathy EBidEs
IR R A 278 LE S A0 B E MR RA R
B
29 The Diversity and Population Dynamics of General Research Fund On-going Lau, S.C.K. 1,700,000
Escherichia Coliin Response to the Dissolved Early Career Scheme
Nutrients and Microbial Communities of Marine BRMEesEESEE
Sediment HitE
ENEYPHENSHRERAERNBEES RN
MR AMERENER
30 Oxidation Chemistry of Manganese Nitrido General Research Fund On-going Lau, T.C. 813,750
Complexes BRI E
RILEEESYINLRRLHR
31 Composite MoS2/Me/TiO2 Catalyst Film as a General Research Fund On-going Li, X.Y. 500,000
Visible Light-driven Photoelectrode for (MEC) BRmMES
Concurrent Hydrogen Generation and Wastewater
Organic Degradation
MoS2/Me/TiO2% [E1E & ¥t BRI Bl il R B A
A RV T RS S L E R BERSEY
32 Mechanistic Study on the Organotin-mediated General Research Fund  Completed  Leung, K.M.Y. 850,000
Imposex in the Rock Shell Thais clavigera using BRMIRE Qiu, J.W.
RNA-sequencing Analysis (2012-2013)
IR FARNARIFF > AT T it 58 B M 85 75 3 A0 5 1R
PR 1%IE(2012-2013)
33 Sources and Biodynamics of Mercury in Marine General Research Fund On-going Wang, W.X. 1,200,000
Fish in Hong Kong Coastal Waters BRmMES
FEGEKEEF BRNRINIORIAY# HE
5
34 Multiple Stressor Effect of Uranium and Gamma PROCORE-France/Hong Completed Yu, PK.N. 90,000
Ray on Zebrafish Kong Joint Research Cheng, S.H.
HMANMEHREEF RN ZEEZBIE Scheme Guillermin, C.A.
EREEA SRR Laplace, J.G.
z| Pereira, S.
35 The Impact of Perinatal Exposure to Perfluoroalkyl ~ General Research Fund ~ Completed ~ Wong, C.K.C. 1,098,250
Acids, and its Linkage to Predisposition of BRAES
Metabolic Disorders in Adult Offspring
EEMRETE2RSERE M FEFORBAEZIN
HER AR
36 A Study of Responses of the Invasive Apple Snail General Research Fund ~ On-going Wong, CK.C. 750,000

Pomacea Canaliculata to Environmental Stressors
Using Shotgun Proteomics
ERARBEERESWREAEEY - BERHIR
REBREMER

BERMES
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Research Grants

University Grants Committee X2 BEEMEEE

Investigators* Amount

Project Title * Grant Type Status
HE &7 - e OAEA L &
) - (P1/Co-l) (HKD)
37 Response of the Phytoplankton, Mcirozooplankton General Research Fund On-going Liu, H.B. 950,000
and the Prokaryotic Communities to Atmospheric B2 &
Dust Deposition: an -Omics Approach
AR EMRRRIKELEIEFIFEY
WA HEBYINEZEMEENE
Subtotal $30,119,780
2012
38 Air-surface Exchange of Persistent Organic NSFC/RGC Completed Li, X.D. 863,800
Pollutants (POPs) and Heavy Metals (MNs) in Peri- RERRERE S/
urban Agricultural Ecosystems of the Pearl River XEHE
Delta, South China
HMAEBLMERSAYNESBERTI= AN
3B A R R A R SRUT R B 3T i
39 PBDE: Bioaccumulation, Maternal Transfer and General Research Fund On-going Wu, R.S.S. 764,711
Effects on Darwinian Fitness Traits in Multiple BRAES
Generations of Marine Gastropod PBDE
EEFEREFYEZRPNER SREBR LA
HEBCESEFENZE
40 Integration of Biomimetic Microparticle-based General Research Fund ~ On-going Yang, M.M.S. 775,000
Multiplexed Assays and Microfluidic Systems for BRmMES
High Throughput Quantitative Detection and
Discrimination of Endocrine Disrupting Chemicals
BEERZEBRITN ARSI EMRER
RS B B R BRI A 2 T IR 5E
41 Assessment of Benthic Community Health in General Research Fund ~ Completed Shin, PK.S. 699,264
Subtropical Waters Using Biological Indices and BREMRS Cheung, S.G.
Life-trait Analysis
FE F A D Fa UM A S A B T R SR B B 0
ARSI
42 Interactions among Biodegradable Chelants, Soil RGC/GRF On-going Li, X.D. 600,000
Microbes, and Plant Roots in the MERER/
Phytomanagement Process of Metal- BRHES
contaminated Soils
SESRTBEVEERTEYERENE > £
BAY) > FEYRANTIEHREER
Subtotal $3,702,775
2011
43 Comparison of the Acute Sensitivity to Chemicals ~ General Research Fund ~ Completed  Leung, K.M.Y. 710,000
of Tropical and Temperate Aquatic Animal Species:  {BEIEFZE 4 Lam, M.H.W.
Meta Analysis and Mechanistic Studies
BESTTEBEIE | SFERTREYEKE
EBE L2 MmN EBURELLE
44 Biokinetics, Bioavailability, and Chronic Toxicity of =~ General Research Fund ~ Completed Wang, W.X. 1,050,000
Metal Nanoparticles in Aquatic Organism BRmMES
KREEYFEBRAKNFNENE N2 ~ EYF
FAENREMESERFR
*TEE BB RNGER B #Person with underline is SKLMP member
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University Grants Committee X2 BEEMEEE

i #
Project Title * Grant Type Status Ir%egstgiokrs Ar;:o%nt
5 3 =8 G
1 BEEhER \BE
HE &% # BN RE  oicon (HKD)
45 Uncovering the Molecular Links between Hypoxia  General Research Fund ~ Completed Kong, R.Y.C. 1,000,000
and Endocrine Disruption: a Functional Study of BRmMES
Zebrafish Leptin
REERN M D 2 BNSFIHE  EERE
RNThAERISE
46 The Functional Roles of Zebrafish irx1a Gene in General Research Fund ~ Completed Cheng, S.H. 820,000
Heart Development and Regeneration EBidEs
P RirklaBE R EOCHEENBEEHRNIERRR
47 Risk Assessment and Remediation of Cadmium General Research Fund ~ Completed Wong, M.H. 787,755
Contamination in Registered Vegetable Farms in BRAES
the Pearl River Delta Region
HI=ANEEGRESNR S R RER AR E
&8
48 Measurement and Assessment of Novel General Research Fund ~ Completed Lam, PK.S. 462,000
Halogenated Flame Retardants in Waterbirds and  {Bf¢#f 4
Marine Cetaceans in Hong Kong
FE AKX S RS AR BN ) H 3T ELRE AT AR 8 A0
SFf
49 UGC AoE Sustained Funding Sub-project University Grants To Be Tam, N.EY. 410,000
AREHEEYEEE - S BN EHFEERFR  Committee Confirmed
FHRIER AREBEEYEES
Subtotal $5,239,755
2010
50 Marine Environmental Research and Innovative Areas of Excellence Completed Au, D.W.T. 700,000
Technology, MERIT Scheme
YT IRIE AT S AT B Rl - MERIT FHER A
51 Automated Micro/Nano-scale Execution of Tasks Competitive Earmarked ~ Completed Cheng, S.H. 1,484,960
with Multiple Biological Cells Using a Table-Top Research Grant
Robotic Bio-manipulation System AR BiREES
EHAEXEHALRGARRHE S EAYARE
BITOU AR AR TS
52 C-H Bond Activation by Nitrido Imido and Amido Competitive Earmarked Completed Lau, T.C. 1,115,000
Complexes of Ruthenium bearing Salen Ligands Research Grant
HASalen BEEERIETHINitrido, Imido, Amido 484 FAZEMF RS
M ERNELIER
53 From Genes to Behavior: the Roles of Iroquois Competitive Earmarked  Completed Cheng, S.H. 1,034,994
Genes in the Development and Function of Research Grant
Zebrafish Embryonic Retinal Neurons AEME BigdEe
HERZEFT5H: Iroquois E R EN & A IR R 485
MR FHHEINEERRIER
54 Nanotherapeutics in Angiogenesis: Synthesisand ~ Competitive Earmarked =~ Completed Cheng, S.H. 740,565
in Vivo Assessment of Drug Efficacy and Research Grant
Biocompatibility in the Zebrafish Embryos AR BiRES
MEFAENAKEE: SRS RIERER
R BB R VIR
55 UGC AoE Sustained Funding Sub-project University Grants Completed Cheng, S.H. 285,000

REHEEYZER
THRIER

TSR EEE B

Committee

AREPFEMERE
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Research Grants

University Grants Committee XAZ2H B EHEESE

Investigators* Amount

Project Title * Grant Type Status
e s HE&EA &
3 = 1 \
HE &1 s RE  oicon (HKD)
56 Chinese Medicine Research and Further University Grants Completed Cheng, S.H. 166,500
Development Committee
HREER TSR E R AREBEEPEEE
Subtotal $5,527,019
*IER BB EGER A #Person with underline is SKLMP member
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Oth

Hith

i #
Project Title * Grant Type Status Ir%eétgi‘f Ar;ﬂ:o%nt
5 3 = G
7 > E 1 \Ag
HE &% # BN RE ool (LKD)
2013
Assessment of Human Exposure to Per- and CityU Strategic Completed Lam, PK.S. 70,000
Polyfluorinated Compounds (PFCs) in Hong Kong ~ Research Grant Lam, JW.C.
via Food Consumption
BEATRBERYBAZECSYNERTME
Subtotal $70,000
2012
Identification of Mammalian Species Used in Food  CityU Applied Research ~ Completed Cheng, S.H. 170,235
by Flow-Through DNA Hybridization System Grant
IR SR DNARE R i s A R ¥ I AL B RO FE
]
Photosynthetic and Proteomic Responses of the HKU (Small Project Completed  Leung, K.M.Y. 80,000
Marine Diatom Thalassiosira Pseudonana to Grant) Lo, C.
Triphenyltin Exposure Leung, PT.Y.
R GRS = XEHN S UREBHESN
MR
Conservation of Horseshoe Crabs in Ha Pak Nai, Ocean Park On-going Shin, PK.S. 420,876
Hong Kong: Bridging Science and Community Conservation Cheung, S.G.
Participation Foundation Hong Kong Kong, R.Y.C.
HAEMNAEMESENTETERERENRE THEFRERSE
& 2
Subtotal $671,111
2011
Futian-CityU Mangrove Research and CityU Applied R&D To Be Tam, N.EY. 850,000
Development Centre Grant Confirmed
BB A2 R AR AL MR R O
The Developmental Toxicity of UV Sunscreens CityU Strategic Completed Cheng, S.H. 180,000
ENNERBNEFTSHHAR Research Grant
An Ecological Study of Horseshoe Crab Spawning ~ Ocean Park Completed Shin, PK.S. 250,000
and Nursery Beach for Conservation Purposes:Ha  Conservation
Pak Nai, Hong Kong Foundation Hong Kong
EETARSHENENLREMEEENERE FEBFARRE
RAEHR 2
Impact of Sea-level Rise on Protection and Ocean Park To Be Tam, N.E.Y. 200,115
Management of Coastal Mangrove Wetland Conservation Confirmed
BEE TR (RE R EIERFE  Foundation Hong Kong
5% EEBERERE
=%
Subtotal $1,480,115
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Research Grants

Others Efth

i #
Project Title * Grant Type Status Ir%eétgi(f A;:%nt
S 3 =} z
7 > E 1 \Ag
HE &% ZERR RE ool (LKD)
2010
9 Time-series and Spatial Statistical Studies on HKU Seeding Funding Completed  Leung, K.M.Y. 72,000
Marine Water Quality Monitoring Data in Hong for Small Project Li, WK.
Kong: Implications of the Effectiveness of
Environmental Policy and Management, and
Definition of Water Pollution Control Zones
HEBSFKEENEIBNRE T BRH
R HBRERREBARMENZE » URKS
FEFRNER
10 Smart Ambience of Affective Learning (SAMAL): An  Teaching Development  Completed Cheng, S.H. 800,000
innovative Exploration of Smart Ambience for Grant, CityU
Integrating Affect and Cognition in Learning Life
Science and Information Management
BEBFENERSY  SRBEREESESEE
R HE B h EL BRI RIEIR
S
11 Understanding the Estrogen Dynamics and CityU Strategic Completed Au, D.W.T. 180,000
Longevity Gender Gap in Medaka Research Grant
EWARMEERSNBURBESGERNHR
Subtotal $1,052,000
*IEE ZBUARGERBAE *Person with underline is SKLMP member
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Grants from Mainland China A F & B

Government EUFERES

i #
Project Title * Grant Type Status Ir;;eﬁstgi&lrs Anéoguﬁnt
5 3 = G
' R e
HE 478 & EhEE 4 FUcon o)
2015
Mangrove Plant Polyphenols in Intertidal Zone: NSFC Young Scientists To Be Chao, Z.H. 260,000
Their Transformation and Effects on Carbon and Fund Confirmed Tam, N.EY.
Nitrogen Mineralization BExRERREESEE
MBI EYZEEK BRICOVTEER H$
Subtotal CN¥260,000
2014
Assessment of Antibiotics in Sewage and Shenzhen Strategic On-going Lam, J.CW. 200,000
Characterization of Antibiotic-degrading Bacteria ~ Emerging Industry Lin, B.K.
TS K R HTAE SR AN AROR) B BB R AR 5T Development Special
Fund
AR T ERE T L A
ERFRES
Deep Ocean Biogeochemical Processes and its National Science On-going Gan, J.P. 1,750,000
Coupled Physical Dynamics Control the Sea-air Foundation of China
CO; Fluxes in the Basin Area of the South China Key Project
Sea HREARREESER
FUSRMAEMIR(LR-VIEBEBEEE-R  EHAE
NECOIBEFIFAE
Combined Organic Pollutants in Soils National Basic Research  On-going Li, X.D. 4,500,000
TEANEESE#ISHEY Program of China
B R E B R SR R
sHEIE R (97371 8)
Acute and Chronic Neurotoxic Actions on Brain Shenzhen Strategic On-going Li. Y. 150,000
Neuron and Astrocyte Correlated with Cognitive Emerging Industry Chan, L.L.
Deficits in Rats Development Special
SMREMEREESFPEHRREWET B Fund
BRI R E MR AR I T SR M 1 B
BREEES
Shenzhen Key Laboratory for Sustainable Use of Special Fund for On-going Chan, L.L. 3,000,000
Marine Biodiversity Shenzhen Future
RUTEFEMZHEMTRFERF AELERE  Industrial Development
R ARREXEERE
RES®
Subtotal CN¥9,600,000
2013
Development, Optimization and Validation of Key ~ Shenzhen Strategic On-going Chan, L.L. 400,000

Techniques for Mass culture of Toxic Gambierdiscus
Spp. For Isolation and Purification of Ciguatoxins
AREEERSRNE S P et BB AT

x

Emerging Industry
Development Special
Fund

R B MR R A 2
BERBAEES

atory in .
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Research Grants

nt BURFERFT

iy&%&%ﬁg

i #
Project Title * Grant Type Status Ir;;eﬁstgi&lrs Anéoguﬁnt
5 3 = G
7 = ’E |J \“H“b‘
HE &% # BN RE T icon (o)
8 Meridional Circulation in the South China Sea National Science On-going Gan, J.P. 1,000,000
FERENREIRR Foundation of China
Key Project
HR AR BESER
=R
9 Research on Long-term Efficiency of Constructed Shenzhen Strategic To Be Tam, N.EY. 461,452
Mangrove Wetland for Wastewater Treatmentand ~ Emerging Industry Confirmed Li, F.L.
the Related Mechanisms Development Special
A A DR RRN REAARE R #EH  Fund
R R R R L A 2
BERERES
10 Metal Pollution Monitoring in PRE State Oceanic Bureau Completed Wang, W.X. 320,000
IO S S EEA BREER
11 Marine Environmental Science Conference and Shenzhen International ~ On-going Lam, PK.S. 100,000
SMART Inauguration Technology
TFRENSZ2MIIRGERIE T LS  Cooperation and
LD AVA- SN Communication Project
AT EERHRE1ER
s ERIER
12 Assessment and Characterization of Novel and National Natural On-going Lam, PK.S. 740,000
Unknown Per- and Polyfluorinated Compoundsin  Science Foundation of Lam, J.C.W.
Pearl River and Yangtze River Delta China
Eﬂ%}l_%%H%DE}I_%%H%ﬁ_ﬂéﬁiikﬁuéfﬁ{té% HREARREES
SRR R B RE bR
13 Assessment of Conventional & Emerging National Natural On-going Lam, J.C.W. 280,000
Halogenated Flame Retardants in Two Estuaries of ~ Science Foundation of
China: Pearl River Delta and Yangtze River Delta China
FEFISERDTOMEEGENARRERE BREANSZES
B R R A R E bR R 4
14 High Efficiency Photocatalytic and Electrocatalytic ~ Shenzhen Strategic On-going Lau, T.C. 600,000
Water Splitting and Carbon Dioxide Reduction Emerging Industry
SERKFIR R A LIRS ROt/ E(LEE R Development Special
BRI Fund
}%ﬂllﬁﬁkﬂiﬁ MR ELEE
15 Biokinetics and Toxicology of Heavy Metals in National Natural On-going Wang, W.X. 3,000,000
Southern China Estuaries Science Foundation of
EEANESBNEYE RRGIES China
REARBEES
16 Development, Optimization and Validation of Shenzhen Strategic On-going Lam, P.K.S. 300,000
Methods for Isolation, Purification and Trace Emerging Industry Chan, L.L.
Analysis of Ciguatoxins Development Special
EFERSAERIERE TR Fund
YT R
ERFRES
17 Study of the Key Factors that Influence the Flux of ~ National Natural On-going Chan, L.L. 760,000
Ciguatera Toxins through Marine Food Webs Science Foundation of
ANSRESFRYBEREZBRERFHR China
HREARREES
Subtotal CN¥7,961,452
EEEDESE V=Y #Person with underline is SKLMP member
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nt BURFERFT

i #
Project Title * Grant Type Status Ir;;eﬁstgi&lrs Anéoguﬁnt
5 3 = G
7 = ’E |J
HE & HENEE RE T oucon o)
2012
18 Development of Nanotechnology-based Detection National Program on On-going Yang, M.M.S. 830,000
Platform for Early Diagnosis of Lung Cancer Key Basic Research
FAR AR B T A K BT ARORISE A R3S Project of China (973
Program)
B R E BRI R
sTEIIE R (973718
19 Integrated Technology Development for Algal National Science and On-going Lam, PK.S. 800,000
Bloom Online Monitoring and Development and Technology Major
Validations in Lake Tai Project
IKEEFEARARORIRR (A0 BR A SR FE 7R &6 "TIAH" BARERR
RHIE
20 Research Centre for Ocean and Human Health Supporting Fund from Completed Lam, PK.S. 500,000
B ABEEMRRAPO Shenzhen Virtual
University Park
FIERARZE BT
HEE
21 Health Risk Assessment of Toxic Trace Elements NSFC/RGC Joint On-going Wong, M.H. 897,000
and Polycyclic Aromatic Hydrocarbons (PAHs) Via ~ Research Scheme Liu, W.X.
Indoor Dust from Coal-burning Households in BERERREE S/ Wu, S.C.
Rural China MRS EHATR T Wu, FY.
EF @ﬁ%ﬁ k%k%?riiﬂkéﬁ%ﬁ*ﬁ%ﬁhﬁ BSLRHE g Liu, WK.
FIRNEREE Leung, C.K.M.
Fu, X.F.
Yu, Y.X.
Liu, Y.
Meng, B.J.
Subtotal CN¥3,027,000
2011
22 Eco-remediation Technology and Demonstration Shenzhen Municipality To Be Tam, N.E.Y. 200,000
of the Coastal Wetland in Shenzhen Bay SR EUS Confirmed
R B SRI S ER Tt ERE AR TR
Subtotal CN¥200,000
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Research Grants

Investigators* Amount

Project Title * Grant Type Status
g s g AoREA S EW
’ (P1/Co-l) (CNY)
2013
1 Training Program for Analysis of Emerging Shenzhen Academy of ~ Completed Lam, J.C.W. 60,000
Pollutants in Source Water Environmental Science
IKIRE R & P RO il A B 353l
2 Method Development and Determination of Shenzhen Academy of ~ Completed Lam, J.C.W. 190,000
Antibiotic Compounds in Shenzhen Source Water  Environmental Science
R KRR R P PUAE RIRR G AR RS8R
pil
3 Marine Environmental Monitoring Programme for ~ Cooperation Program Completed Lam, PK.S. 120,000
the Remediation and Development Project at the  with Shantou University Lam, J.C.W.
Estuary Area in the Eastern District of Shantou
SRR SRAR S T AR O BB AR S BEIRR
I TS F ERIR R B 52
Subtotal CN¥370,000
2012
4 Demonstration of Circular Economy: Study on the ~ Shenzhen Overseas To Be Tam, N.EY. 1,200,000
Eco-remediation of Shenzhen Overseas Chinese Chinese Town Holding Confirmed
Town Company
BRQB RN R ERRREETAR R FE BB FIR
H
Subtotal CN¥1,200,000
*TEE BB RNGER B *Person with underline is SKLMP member
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Funding support from CityU
IR A BB E B IR B
CityU Internal Research Fund (IRF)

AN BBIATTAE

IRF is a seed grant allocated to SKLMP CityU members of SKLMP for attracting large outside grants and
bringing members together within CityU

Project Title * Investigator* Ang;
378 =
HE &7 HEAREA (kD)
Feb 2015 - Jan 2017
1 Pilot baseline study of marine biodiversity and aquaculture environment at O Chan, L. L. 150,000
Pui Tong mariculture zone and its surrounding area
REELAFSRE 2 SFEY SR ROKERERENERAS
Trophic interactions of the rocky shore community under ocean acidification
2 L SN Ch S.G. 150,000
EEBE DR THEREH S
Design and development of microbead-based biosensors for multiplexed
detection of waterborne pathogens in mariculture zone
3 . . PN < == A Yang, M.M.S. 150,000
A R R MR A AR R R T E RS KRR
[REEH 2 Bt
Functional monitoring the toxicity of water borne chemical pollutants on
4 neuronal activities using whole-brain-wide imaging Cheng, S.H. 150,000
ET 2 BERL BT A0 /K M (L 8205 SR A A0E B A B3 14RO
Bone miRNAs deregulation and skeletal impairment in offspring induced by
parental exposure to benzo[a]pyrene
5 R st 1o I . N oo am Au, D.W.T. 150,000
B8 3 () EERBH R R BN/ \RNATR I R DUR B ERE /AR5 3
5%
Effect of alternating aerobic-anaerobic conditions on microbial transformation
6 of polybrominated diphenylethers (PBDEs) in mangrove sediments Tam. NEY 150,000
ABMTIEYFR-REIBRE T ZREAB (PBDEs) MIEME{LIE - '
FAR IR FT
Nov 2012 -Oct 2014
Expression of Plasma Immune Proteins is Gender-dependent and Related to
7  Fish Susceptibility to Pathogen Au, D.W.T. 200,000
MmEErh % R B M RIS RN RE R H B AR RY) 5 RN R
Studies on Multiple Stressor Effect of lonizing Radiation and Heavy Metals on
Marine Fish Using Marine Medaka (Oryzias melastigma): Towards a Realistic 600,000
8 Risk Assessment Yu, PK.N. (Fm;zg%g;
FIFE %58 (Oryzias melastigma) A EE RS MESBEEERED (From CSE:$200,000)
% ERERRME | B0 BN RRET S
Phytoremediation of Polybrominated Diphenyl Ethers (PBDEs) by Mangrove
9 Wetlands Tam, N.E.Y. 200,000
F AL R B YIS 1E 2 IR IR B OB 5
Responses of Marine Organisms to Ocean Acidification: Does Ecosystem
10 Matter? Cheng, S.G. 200,000

TR AR T HIEFEVEIEF R R EAMLLE
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Research Grants

CityU Internal Research Fund (IRF)
IR A B AR B

IRF is a seed grant allocated to SKLMP CityU members of SKLMP for attracting large outside grants and

bringing members together within CityU

Project Title * Investigator* Amgg;
37g =
HE &7 HAAKA (kD)
Risk Assessment of Pharmaceutical Residues and Occurrence of Antibiotic-
resistant Bacterial Genes and Strains in Hong Kong Surface Waters and
11 Sediments Murphy, M.B. 200,000
FEEENRKFII R 2 295 BER AR A R ETARNE
AFERNELE
Development of Radiation Biodosimeter Using Transgenic Bacterial Sensor 500,000
12 Strains Immobilized in Microfluidic Network Cheng, S.H. (Fro?zf)}(()l_o,\gz;
S R AR B R B BT A7 4 B R T B S B M SR W T (From CSE£300,000
Jan 2011 - Dec 2012
Development of Novel Technology for Early Diagnosis and Monitoring of
13 Immunotoxic Pollutants in Marine Environment Au, D.W.T. 100,000
BT A AR R AR RS TR RPN R RS IS RY
Quantification of Poly- and Perfluorinated Compounds (PFCs) and Species
14 Identification of Shark Fins Purchased from Hong Kong Seafood Shops Murphy, M.B. 200.000
EEBEREEEBENABNBENR2ELLEYERRZEENE A '
EEEE
Jan 2010 - Dec 2011
Development of Highly Efficient ZnO Tetrapods Nanoparticles for
15 Photodegradation of Organic Pollutants in Water under Visible Light lauTC 150,000
International Collaborative Research on Endocrine Disrupting Compounds
16 (EDC) and Emerging Persistent Organic Pollutants (POPs) in South China Sea e 200,000
17 Long-term Measurements of Ultraviolet Radiation in Marine Environments in Yu. PX.N. 150,000
Hong Kong -
Sorption and Degradation of Polybrominated Diphenyl Ethers (PBDEs) by
1 T N.F.Y. 200,

8 Green Microalgae with and without the Effect of Metals am 00,000
Unraveling Tis'sue-speciﬁc Mechanisms for in vivo Regulation of Estrogen Au, DW.T. 200,000
Target Genes in Medaka

*IEE ZBUARGERBAE *Person with underline is SKLMP member

State Key Laboratory in Marine Pollution
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CityU Internal Research Fellowship Programme (RFP)
WMARTHELRES

The fund aims to support and nurture young scientists to ensure sustainable research activity

Project Title * Investigator # Am'g;;
HH & HEEEA )

Jan 2013 -Dec 2014

A Holistic Approach to Unravel Xenoestrogen Induced Immunosuppressive
Effects and Reproductive Impairment in Fish: Implications for Risk Assessment
1 and Monitoring of Immunosuppressants in Waters Au, D.W.T. 400,000
RMRTEBTNEEE SRS BN RNF RHEERANZE  HER
R AR K B fh R I BRI

Comparative Investigation on Resistance and Defense Mechanism of Coral Reef
2 Fishes to Ciguatoxins (CTXs) Chan, L.L. 400,000

Hh A R B R S R HUME AT S LA 5T

Significance of Roots and Microorganisms in Phytoremediation of
3 Polybrominated Diphenyl Ethers (PBDEs) by Mangrove Plants Tam, N.E.Y. 400,000

ALRHEYIIR R R BRI 2RI B R S8 ThRe Kl

Identification of Biomarkers for Low Dose Radiation: Linking Radiation Induced
4 Effects from Molecular to Physiological Levels Cheng, S.H. 400,000

BEREBEFEVECNETE  BEEFENSTNEEERZEZ BHKE

boyal ry i nMﬁ

‘,
Jm-;,»y .mb"
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Research Grants

Funding support from the Innovation and Technology Commission

AN R R EY EREEEESESINIER
SKLMP Seed Collaborative Research Fund (SCRF)

SKLMPIEF i Et R E &

The fund aims to promote excellent, collaborative and interdisciplinary research programs among
members from the six collaborating universities

Project Title * Investigators # Amg?ﬁ:
HE & HEREA (KDY
Apr 2014 - Mar 2017
Gan, J.P. (HKUST)
Investigation of coupled circulation and ecosystem process in Mirs Bay- Lam, P.K.S. (CityU)
Tolo Habor (Hong Kong) during summer time Chan, L.L. (CityU) 1.500.000
ERNEE-HEEERER-EEHE RRABIENHR Liu, H.B. (HKUST) T
Chan, R.K.Y. (HKBU)
Ang, P.O. (CUHK)
Identification and assessment of emerging persistent organic pollutants Lam, J.C.W. (CityU)
(POPs) in Hong Kong coral communities Ang, P.O. (CUHK) 900,000
EAENMERE PR BRI RY) (POPs) BIRHfA
Wu, R.S.S. (HKU)
Tam, N.EY. (CityU)
Shin, PK.S. (CityU)
Functional responses of marine ecosystem to hypoxia Cheung, S.G. (CityU) 2 000.000
TFERAGHREAN TR ERE Au, D.W.T. (CityU) B
Ang, P.O. (CUHK)
Chiu, J.M.Y. (HKBU)
Liang, Y. (HKBU)
Kong, R.Y.C. (CityU)
Transgenerational effects of hypoxia in fish and underlying mechanisms Wong, C.K.C. (HKBU)
REHBENEREERE NS Chiu, J.M.Y. (HKBU) 2,200,000
Au, D.W.T. (CityU)
Wu, R.S.S. (HKU)
Development of electrochemical sensing platform based on AuNPs Yang, M.M.S. (CityU)
modified TiO2 nanotubes for emerging chemicals of concern and Wu, R.S.S. (HKU)
pharmaceutical residues detection Lam, PK.S. (CityU) 900,000
FEERESMRNFEHN —SRPAKENERERFEAANE  Lam, MHW. (CityV)
b VEE U)oty gl Chan, L.L. (CityU)
Nov 2011 - Oct 2014
Assessing the Impacts of Organic and Metal Pollution on Symbiotic Qian, PY. (HKUST)
Microbial Communities in Marine Corals and Sponges by Metagenomics Wang, W.X. (HKUST)
and Transcriptomics Approaches WU, R.S.S. (HKU) 900,000
F AEERAMRE AR SRS RANE S B REBAEM Qiu, J.W. (HKBU) '
MR HAE A EEN R E Lee, 0.0. (HKUST)
Chiu, J.M.Y. (HKU)
Establishing the Green Lipped Mussel Perna viridis as a Universal Marine
Model Organism and Pollution Biomonitor for Ecotoxicology and If&';:(—h:\((c(rﬁ;)
Environmental Genomics am. £.2.o. (L1 900,000

BRMEA (Pernaviridis) fFREFERSESMBREERA2NERA
R EP AR AR5 R MIE R ERI ST

Wong, C.K.C. (HKBU)
Chan, L.L. (CityU)

#Person with underline is SKLMP member

*IEH BB EAR R
State Key Laboratory in Marine Pollution
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SKLMP Seed Collaborative Research Fund (SCRF)
SKLMPFEF I {EM R E S

The fund aims to promote excellent, collaborative and interdisciplinary research programs among
members from the six collaborating universities

Project Title * Investigators * Amg?ﬁ:
g =
HE 4% HAEREA (HKD)
Wong, M.H. (HKBU)
Wang, H.S. (HKBU)
Man, B.Y.B. (HKBU)
Wu, S.C. (CityU)
Lam, P.K.S. (CityU)
Health Risk Assessments of Residents in the Pearl River Delta exposed to Wong, C.K.C.(HKBU)
8 Brominated Flame Retardants (BFRs) Jones, P.D. 300,000
ETRT = AMNEERT kB R ER L (University of
Saskatchewan,
Canada)
Giesy, J.P. (University
of Saskatchewan,
Canada)
Kong, R.Y.C.(CityU)
Interactive Effects of Climate Change and Hypoxia on Fish Sex Wu, R.S.S. (HKU)
9 Determination: Estrogen synthesis and Masculinisation 2011 Yu, R.M.K. 900,000
SiEgb RREHAEMERNRE (MRS ENEL) NEERE (University of
Newcastle, Australia)
Sources and Bioaccumulation of Mercury and Cadmium in the Pear| River Li, X.D. (PolyU)
10 Estuary (PRE) and Hong Kong Coastal Waters Waﬁx (HKU sT) 900,000
RO QFIE B R © BHSORMEDEE Sanams
poratoryin s,
@\}( A
Annual Report 2014 § Sl=IVIR:



Research Grants

Open Science Research Fund (OSRF)
FRAEMRES

The fund aims to build research capacity, and to encourage, facilitate and support excellent, collaborative and
interdisciplinary research programs among members and non-members in the field of marine environmental
science

Amount

&8
(HKD)

Project Title * Investigators*

HE & HEREA

Mar 2014 - Feb 2016

Wong, M.H. (HKIEd)
Man, Y.B. (HKIEd)
Wang, H.S. (SYSU)

Wu, S.C. (ZAFU)
Health risk assessments of residents in the Pearl River Delta exposed to Lam, PK.S. (CityU)

1 brominated flame retardants (BFRs) Lam, J.C.W. (CityU) 100,000
TOL=AMRE B KB R R b R Wong, C.K.C. (HKBU)
Jones, P.D. (University
of Saskatchewan)
Giesy, J.P. (University
of Saskatchewan)

Director Discretionary Fund (DDF)

TEEMES

The fund is allocated by the SKLMP Director to support exploratory projects for encouraging innovation and
new initiatives

Project Title Investigator Amggﬁt
g =
HE & HEEEA (HKD)
Jan 2015- Dec 2015
Design and evaluation of a FWM-LED light engine with visible spectrums Shen, S.C. (NCKU)
1 modulated for photobioreactor (PBRs) Chen, Y.M. (NCKU) 80,000
RET RFHE A B A R YRR LED X 25| EH A Y R fERs
Oct 2013 -0ct 2014
Project PSI-FI an acronym for particle species identification by flow imaging C::l:n RI'_KI'_Y'(éHtK?JL)j)
2 using light sheet microscopy and flow cytometry. an, L.L. LIty 100,000

FE S H B SR SRR T BRSPS P T A AT 2 e e

*TEE BB RNGER B #Person with underline is SKLMP member
State Key Laboratory in Marine Pollution
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Summary of the Internal Research Fund (IRF) Projects

IRFIE B #i22

Apr2013 —Mar 2015 (Completed)

EXPRESSION OF PLASMA IMMUNE PROTEINS IS GENDER-DEPENDENT
AND RELATED TO FISH SUSCEPTIBILITY TO PATHOGEN
I #E R & B MR RIS RE LR R RRHEREREY) 2 BB R

Doris W. T. AU, Y. W. LAM, Joseph L. HUMBLE

Funding Amount : HK$200,000

In teleost fish, the innate immune system serves as the first line of host defense to pathogens before the adaptive
immune system is ready and potent enough to take over. The plasma immune proteins are known to be important
functional components of the innate and adaptive immune system. Fish complement system is a highly important
part of their innate immune system. Gender- and age- dependent expressions of plasma immune proteins, in
particular the complement system proteins, are important consideration for assessing host’s resistance to microbial
infection. Using the marine medaka as afish model, the present study aims to investigate the plasma proteome and
identify meaningful immune proteins that can be link to fish susceptibility to pathogens. The relationship between
fish age and gender with immune function wasfi rst investigated, by subjecting marine medaka at different age
groups (21 days, 4, 6 and 10 months old) to pathogenic bacteria (E. tarda) challenge, and fi sh mortality was
monitored. At all of the adult age groups, a gender dependent difference in vulnerability was evident. In addition,
fish of different age groups differed in their resistance to bacterial challenge. Aiming to identify and characterize
plasma immune proteins in the marine medaka, here we developed and applied a method to characterize the
plasma proteome using one-dimensional polyacrylamide gel electrophoresis and high performance liquid
chromatography tandem mass spectrometry. The mass spectrometry data will be used to provide a catalogue of
plasma proteins, which will serve as useful reference for future functional studies.

MPEHEARKARMNERUERREARPEAEEZERNAERNS - BREFRENESHERERR  MHRAR
EREREARTHNEZNERBS - HRARBOREZAERSES  ENREFEMANNFCHFRML » &
ERNEZMNAYRRL - B2 > MSEREMNARMNEEQTENERRE - K7 HRLRFRARIMERF
RERENEG  REFAEFEHIERRILEY  EBNT3E  4ER - 6ERFERNEBARERIET
TEFHREER > LHRERIETEK - EREARENERT - ERSLERZEMLES - A - 6ERM0ERRK
fatt4E BN AHAEENNES - HPMAT A—ERRBEREBEEXNESRURAAEE - B HE AR
RIAMEE T FEMOETNRRER - BRERNGEERERIEEMAETENSE -

Research Output
Papers with the SKLMP included as the first affiliation LXSKLMP& 58— BRI R HRTIER

1 Yu, WK, Fong, C.C, Chen, Y. van de MERWE, J.P, Chan, AK.Y.,, Wei, F, Bo, J., Ye, R.R., Au, D.W.T,, Wu, RS.S, Yang, M.M.S. (2013)
Gender-specific transcriptional profiling of marine medaka (Oryzias melastigma) liver upon BDE-47 exposure.
Comparative Biochemistry and Physiology Part D: Genomics and Proteomics, 8:255-262.

2 Shanthanagouda, A.H., Guo, B.S,, Ye, R.R,, Chao, L., Chiang, M.\W.L,, Singaram, G., Cheung, N.K.M., Zhang, G., Au, D.W.T.
(2014)
Japanese medaka: a non-mammalian vertebrate model for studying sex and age-related bone metabolism in vivo.
PloS one, 9(2):e88165.

3 Fong, C.C, Shi, Y.F, Yu, WK, Wei, F, van de Merwe, J.P, Chan, AK.Y., Ye, R, Au, DW.T,, Wy, RS.S., Yang, M.S. (2014)
iTRAQ-based proteomic profiling of the marine medaka (Oryzias melastigma) gonad exposed to BDE-47.
Marine Pollution Bulletin, 85:471-478.

Papers with the SKLMP as one of the affiliations A SKLMP & {E& BE i1 = — BRI ER T
4  Chen, L, Ye R, Xuy,Y, Gao, Z,, Au, D.W.T, Qian, PY. (2014)

Comparative safety of the antifouling compound butenolide and 4,5-dichloro-2-n-octyl-4-isothiazolin-3-one
(DCOIT) to the marine medaka (Oryzias melastigma). Aquatic toxicology, 149:116-25.
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Research Grants

Jan 2013 — Dec 2014 (Completed)

DEVELOPMENT OF RADIATION BIODOSIMETER USING TRANSGENIC
BACTERIAL SENSOR STRAINS IMMOBILIZED IN MICROFLUIDIC NETWORK
IS N A R EARE E R R S R R B RS AR E

S. H. CHENG, Peter K. N. YU
Funding Amount : HK$500,000

Using of nuclear energy poses an ever-increasing need for research on the radioecology and safety. lonizing
radiation will ionize the water molecules inside the cells and generates reactive oxygen species (ROS) and double-
strand DNA breaks (DSBs), which may lead to mutation accumulation and cancer. Specifically, the alpha radiation
has much stronger ionizing power and larger relative biologic effectiveness, at about 20 times when compared to
beta particles and gamma ray photons. They are highly radiotoxic when ingested or come into direct contacts, like
drinking contaminated water.

It was realized that traditional physical monitoring devices would not be able to assess the actual bio-effects caused
by the ionizing radiation, especially alpha radiation, due to short range of alpha radiation and the complex
biological processes involved. Previous studies showed that radioactive contamination of water sources might lead
to radionuclide accumulation in the biota and enter our food chain. With the increasing public concern on health
issues, development of a bio-monitoring system, especially for alpha radiation contamination is highly beneficial.
Transgenic technology has been widely used for monitoring environmental pollution recently. A biomonitoring
system combining transgenic technology and microfluidic technology can overcome the limitations of most of the
physical radiation dosimeters as it can provide information of biological responses, such as oxidative stress and
predict the potential hazard to radiation, especially alpha radiation. In this project, transgenic engineering was
applied to generate transgenic bacteria for radiation monitoring. We would like to develop an on-chip radiation
biodosimeter using transgenic bacteria Deinococcus radiodurans, which is extremely radioresistant. D. radiodurans
have a quick transcriptional response to radiation, showing that it is sensitive enough to be used as an ideal
radiation bio-indicatior. The small size of D. radiodurans allows the detection of alpha radiation. Different transgenic
bacteria strains expressing various fluorescent proteins under the control of the different transcriptional promoters
will be generated. The transgenic bacteria strains will be irradiated by alpha radioisotope, and the strains with the
highest sensitivity and specificity will be selected and immobilized in the microfluidic chip and will further develop
as a prototype. This prototype will be tested and validated with water sample containing alpha-radionuclides in the
Institut de Radioprotection et de SGreté Nucléaire (ISRN) in France.

B ZAE T RS M A R B R ML 2 IR TSk B g - ﬁﬁﬁmg‘f S AR R K D FERE - ERUEM
SAIDNASEGEET 2 » MBS RBEMNIRIE - aig5 S RIS REEE D AABE £ YIRE - K ARHFA11n
BT HI201E - BAFBEIEZES » MHESSHRK  HEEERMSSMT -

ERMMIEE A R B BT AERES S [ENAEYRUE 5 h 2B NERIE - E2ANERHNSTER -
T EEEKNEYZRECRET ABERNEYSRE - EAMRER B SRKREEHEYMHMZER
BEmEARYHE - BEEQARERERERIENR  BRBSMESEANAYERNRS - 52 BHNEY
ERARRE BN -
AR EERREEZ B AR RS RER S o HEERZRITRRERTEaME RENEYER A
FAT L R AR VIR RS E B RTRERFE - RAGS —EARA T L URHAYDES M E - WELBRATR
RERSSH - FRRARENERERSE - £AEED  AMAABERNTEERISERARE TR ER -
HEFAHERNWRSREMREBHAET R A - RN REEEHARENEROE  SESBEHEEH
RAEEMBEHEYIETY) - TS HERE/ - R A URRaaS - B F AR E NS SEEFEFH A
FHRELEARE EMBERETENEEREN - AR URERBERAS - FEERESESMEM
FEMENEREENMRZESR A SE—SERREVARRE - RPN EEREHLERZZ MR - 7
Fof S 11 R 75 SRR KRR FER RS RZ BRI R AR
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Research Output
Papers with the SKLMP included as the first affiliation L\ SKLMP 5 55— B8 {1 (Y #A T3/ L
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Choi, V.W.Y,, Ng, C.Y.P, Kobayashi, A, Suya, N., Ishikawa, T., Cheng, S.H., Yu, K.N. (2013)
Bystander Effect between zebrafish embryos in vivo induced by high-dose X-rays.
Environmental Science and Technology, 47:6368-6376.

Choi, V.W., Konishi, T., Oikawa, M., Cheng, S.H., Yu, K.N. (2013)
The threshold number of protons to induce adaptive response in zebrafish embryos.
Journal of Radiological Protection, 33:91-100.

Ng, C.Y., Choi, V.W.,, Lam, A.C,, Cheng, S.H., Yu, K.N. (2013)

The multiple stressor effect in zebrafish embryos from simultaneous exposure to ionizing radiation and
cadmium.

Journal of Radiological Protection, 33, 113-121.

Choi, V.W.Y., Ng, C.Y.P, Kong, M.K.Y., Cheng, S.H., Yu, K.N. (2013)
Adaptaive response to ionizing radiation induced by cadmium in zebrafish embryos.
Journal of Radiological Protection, 33:101-112.

Chen, X.P, Xu, S.S., Tan, T.F, Lee, S.T., Cheng, S.H., Lee, FW.F,, Xu, S.J.L., Ho, K.C. (2014)
Toxicity and estrogenic endocrine disrupting activity of phthalates and their mixtures.
International Journal of Environmental Research and Public Health, 11:3156-3168.

Tian, L., Cheng, J.P, Chen, X.P, Cheng, S.H., Mak, Y.L, Lam, PK.S., Chan, L.L., Wang, M.F. (2014)
Early developmental toxicity of saxitoxin on medaka (Oryzias melastigma) embryos.
Toxicon, 77:16-25.
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Research Grants

Nov 2012 - Oct 2014 (Completed)

RESPONSES OF MARINE ORGANISMS TO OCEAN ACIDIFICATION:
DOES ECOSYSTEM MATTER?

NRAERRRPIEFEME S TR R BRI LR

S. G. CHEUNG, Paul K. S. SHIN
Funding Amount : HK$200,000

A large proportion of the carbon dioxide (CO,) released into Earth’s atmosphere by human activities is absorbed by
the oceans. When dissolved in water, CO, forms carbonic acid, increasing the concentration of H* (hydrogen ion)
and lowering the pH in ocean waters. Under the Intergovernmental Panel on Climate Change (IPCC) future CO;
emission scenarios, a drop in ocean pH of up to 0.5 units by 2100 has been predicted with “with a high level of
confidence”. There is a growing concern of the effect of ocean acidification on marine organisms with relevant
publications increasing gradually in recent years. Recent data suggest that ocean acidification impacts the
performance of marine organisms via changes in calcification rates (a drop in pH will cause a corresponding
decrease in carbonate saturation level, adversely affecting organisms with calcified shells) and other physiological
responses. Acidification, however, does not occur in isolation but in concert with other stresses, such as warming
and reduced salinity. Few studies, however, have examined the interactive effect of acidification and other direct or
indirect results of global change, which may aggravate the effect of ocean acidification on marine organisms.
Intertidal species are subjected to greater fluctuations in temperature, salinity, pH, etc. Therefore, they are expected
to develop greater tolerances to environmental changes, for example, ocean acidification. As far as we know, no
study has been carried out to test this hypothesis. Most of the previous studies on ocean acidification only focused
on a single species or compared closely related species in the same habitat. If the hypothesis is correct, this helps us
predict relative tolerances of closely-related species based on the environment they inhabit. Besides, it implies that
intertidal communities may be more resistant to ocean acidification than subtidal communities. We propose to test
the above hypothesis by comparing two species of nassariid gastropods in the same genus. One of them is
intertidal species whereas the other is subtidal. The combined effects of ocean acidification and low salinity on the
physiological responses, as well as growth and development of critical life stages of key species will be investigated.
The substantial improvements made by the proposed research efforts to the existing predictive framework will be
central to the management and conservation of living marine ecosystems in the face of climate change.

TFRB T KRB NEEBTEE L BRI ZRFPN Sk - —SAB PRI SEERE  SHSEF
HURELIZAN - MR EE7KMPH - RBEBNRIZE(ESSE (IPCO) HICAR ZSLIRIMIERATRR - 2
21004F » J7KMIpH A AT B8 H IR TRE0.5EEALAYIEN « M FBICE IO FEMNFL ER S| 7 RS rE
BN HENXSEEAEFRERSHIFEER - BAINERER  BFRAUZEBFEVNGELE
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HETNEYAHEXREENEE » EEMpHEFHRFNE(L - Bt - HRERABMEHRESEL > LUE
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1 Zhang, H.Y.,, Shin, PK.S., Cheung, S.G. (2015)
Acclimation of the physiological responses and scope for growth to the combined effects of ocean acidification
and temperature in a subtidal scavenger Nassarius conoidalis (Gastropoda: Nassariidae).
Marine Environmental Research (Accepted)
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Nov 2012 - Oct 2014 (Completed)

RISK ASSESSMENT OF PHARMACEUTICAL RESIDUES AND OCCURRENCE
OF ANTIBIOTIC-RESISTANT BACTERIAL GENES AND STRAINS IN HONG
KONG SURFACE WATERS AND SEDIMENTS
FEEBNMRKFINIRTI P 2 15 B AR AR AE R E AR ERE M
ERAISE &

Margaret B. MURPHY, Maureen V. BOOST
Funding Amount : HK$200,000

The occurrence of pharmaceuticals in the natural environment due to extensive human use and release has been
documented worldwide in recent years. The widespread occurrence of these biologically active compounds in both
abiotic and biotic samples has raised concern about their potential toxic effects with regard to both ecological and
human health. In particular, the ubiquitous environmental occurrence of human and veterinary antibiotics, coupled
with clinical data showing a global rise in drug-resistant bacterial strains, has prompted research into the presence
of antibiotic-resistance genes (ARGs) and resistant bacteria in natural systems. Our previous work has shown that
antibiotic loadings from sewage treatment plants into the Hong Kong environment are among the highest in the
world for some antibiotics; likewise, clinical studies have shown that the rate of antibiotic resistance among some
bacterial strains is very high in Hong Kong. This study will therefore investigate the presence of antibiotic resistance
in the Hong Kong environment in order to determine the potential impacts of pharmaceutical release. Year-long
sampling of surface seawater and marine sediment will be carried out to examine seasonal variation in
environmental pharmaceutical concentrations. Seawater samples will be extracted and analyzed based on our
previously published method with modifications, while a new method will be developed for pharmaceutical
quantification in marine sediments. Seawater and sediment samples will also be analyzed for the presence of ARGs
and for resistant bacterial strains using genotypic and phenotypic methods based on sample filtration, bacterial
culture on MacConkey agar and sensitivity tests for Gram-native, Gram-positive and anaerobic strains, as well as
polymerase chain reaction for the amplification of ARGs. Concentrations in seawater and marine sediments will be
compared with the occurrence data for the ARGs and resistant bacterial strains to determine correlations between
antibiotic levels and the presence of resistance in the environment. The results of these analyses will be used to
carry out a risk assessment of pharmaceuticals in the Hong Kong environment using a probabilistic approach and
the use of species sensitivity distributions. This approach can then be applied to future research in China and in the
Asia-Pacific region.

EEF > AR ARMEZERAREN > RS0 EEBRREPRATZEY RN - BINELEEYENE
BHNARBREAEESMHER  SEEMEREYEEYAIEENERPNEBEESIE T NEHEMNE
X o F R BEERREREEANAANBRBANAR » MEEREERRTNZETNAEERESRIELT -
EREMANERNEEERMAETAEEBRARTHNFE - RABTNARER - RENERKEEN
SR EEBHIMERENRESMEEREM - B BARMAET  £EEERNRALERNNZELERE
FESH - Bt AAFEASHTAERWELETENRENEE  EMABREYBINEEXLE - REES
EMEHREDEYRENE(L - AFFUEETRE - FNRERKIEFNREMNRE < BKERNRIUES
WA ERBMER R MR TTRETER - — BRI TTAS BN EY P NENE(L - EiRA
BIEARERBEMRENTG L » KT ERR O ETIHAERNEEER N Z T AR ERFEN ST -
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Research Grants

Jan 2013 — Dec 2014 (Completed)

PHYTOREMEDIATION OF POLYBROMINATED BIPHENYL ETHERS (PBDES)
BY MANGROVE WETLANDS

F AL B YMETR 2 IR BRBE VAR 5T
Nora F. Y. TAM, H. T. ZHOU

Funding Amount : HK$200,000

Polybrominated biphenylethers (PBDEs), the widely used flame-retardant additives, are ubiquitous, persistent and
toxic contaminants. Due to their hydrophobicity, PBDEs released to environments are accumulated in sediments,
particularly in estuaries, the special coastal zones strongly influenced by anthropogenic activities. Extremely high
concentrations of PBDEs have been recorded in estuarine sediments in South China. Although penta- and octa-BDEs
have been banned since 2000s due to their toxicities, deca-BDEs are still produced and applied around the world.
The persistence, toxicity and carcinogenic properties of PBDEs have led to increasing attention on their remediation.
Over the last few decades, phytoremediation has been suggested as an innovative, non-intrusive and inexpensive
technology that utilizes plant systems to remove toxic contaminants from the environment. Previous work on
phytoremediation has focused on the cleanup of metal contaminated upland soil using terrestrial plants,
concentrating on phytoextraction (uptake and accumulation of pollutants within plant tissues). Little is known
about the phytoremediation of toxic organic pollutants by wetland plants in coastal environments. Our recent
research demonstrates that mangrove plants had some tolerance to polycyclic aromatic hydrocarbons (PAHs) and
the wetland system was capable of removing and degrading PAHs in contaminated sediments. However, the
performance of mangrove wetlands in the cleanup of PBDE-contaminated sediments and their tolerance to PBDE
stresses has never been reported. Without a clear understanding of how mangrove plants tolerate PBDE toxicity,
their ability to remove and degrade PBDEs, it is difficult to promote and apply phytoremediation, an emerging
technology. The proposed study therefore aims to explore the feasibility of using mangrove wetland systems to
cleanup sediments contaminated with PBDEs and understand the fate of PBDEs in contaminated sediments. The
study also compares the performance of different mangrove plant species, aiming to identify the most tolerant and
effective species for phytoremediation purposes. The results from the proposed work will not onlyfi Il the
knowledge gap on the fate of PBDEs in estuarine sediments, it will also provide very useful scientific information for
developing phytoremediation strategies to clean-up contaminated sediments.

% RH%7KEt (Polybrominated Biphenyl Ethers, PBDEs) = —$8#% &= E AMREMRMRIHAME - BEESHE
BEMSAEMHRNREE - BREAEARKMEY » SHPBDEsERMEIRERRERBENEYH » FHlEE
TAHERRRER AT EEFHE - hFEBEHMES KN APBDESMESESRES - @ESSMHNRRM
JURBHARBEE 72200055 W AR S B I » (EHREABMES HREENNAERE W EETER - AIFEE S
FMEAEEMERIPBDESE 5N FIRETRDE - WHRE R TIEETHRAME - LB ENE 54 > 81
BEWRRE—EREBRFMT - FARMMBRENED  FIAENRREEESSEYUREPER - S BN
RIETZEPEFAEEEYFESBSRARERIRI - SFEF HEYABRKM MERISHEY - 2Am > F
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Yan, Z.Z., Tam, N.F.Y. (2013)

Effects of lead stress on anti-oxidative enzymes and stress-related hormones in seedlings of Excoecaria
agallocha Linn.

Plant and Soil, 367:327-338.

Wang, P, Wong, M.H., Tam, N.F.Y. (2013)

Antioxidant responses of two microalgae, Selenastrum capricornutum and Chlorella sp., to estradiol and
ethinylestradiol.

Journal of Applied Phycology, 25:891-903.

Zhu, HW., Wang, Y., Wang, X.W., Luan, T.G., Tam, N.F.Y. (2014)

Distribution and accumulation of polybrominated diphenyl ethers (PBDEs) In Hong Kong mangrove
sediments.

Science of Total Environment, 468-469:130-139.

Wang, Y., Zhu, HW., Tam, N.F.Y. (2014)
Polyphenols, tannins and antioxidant activities of eight true mangrove plant species in South China.
Plant and Soil, 374: 549-563.

Wang, Y., Zhu, HW., Tam, N.E.Y. (2014)

Effect of a polybrominated diphenyl ether congener (BDE-47) on growth and antioxidative enzymes of two

mangrove plant species, Kandelia obovata and Avicennia marina, in South China.
Marine Pollution Bulletin, 85:376-384.
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Research Grants

Nov 2012 - Oct 2014 (Ongoing)

STUDIES ON MULTIPLE STRESSOR EFFECT OF IONIZING RADIATION AND
HEAVY METALS ON MARINE FISH USING MARINE MEDAKA (Oryzias
melastigma): TOWARDS A REALISTIC RISK ASSESSMENT

FREFFW (Oryzias melastigma) R ERESNESBEEFEETNEZ
BERREE - BRI ERE RS

Peter K. N. YU
Funding Amount : HK$600,000

Under realistic situations, living organisms are exposed to a mixture of environmental stressors, and the resultant
effects due to such exposures are referred to as “multiple stressor effects”. The resultant effects are not necessarily
simple sums of the effects caused by individual stressors, i.e., showing additive characteristics. Instead, they can also
show synergistic or antagonistic characteristics. However, due to a lack of information on multiple stressor effects,
most biological risks on organisms (including marine organisms) can only be speculated by assuming additive

characteristics among different environmental stressors.

Hong Kong will be in a region with the highest density of nuclear reactors in China in about 10 years, as 15 to 20
new nuclear reactors in Guangdong province alone will become operational. The routine or accidental fallout from
these nuclear reactors will expose living organisms to ionizing radiations. Nuclear accidents at Chernobyl in Ukraine,
Three Mile Island in USA, and most recently at Fukushima in Japan remind us that safety issue of nuclear power,
including the associated contingency planning and risk assessment, is still a major concern. Nevertheless, the
multiple stressor effects of heavy metals and ionizing radiation have not been extensively studied.

The present proposal aims to investigate the multiple stressor effect of ionizing radiation and heavy metals on
marine fish using marine medaka (Oryzias melastigma) as a model. Apoptotic signals induced in the marine medaka
will be used as the biological end point, which will be revealed through Acridine Orange staining or TUNEL assays.
Realistic doses of ionizing radiation and heavy metals will first be separately applied to the fish model to obtain
dose-response relationships for each individual stressor. The multiple stressor effect can then be identified by
exposing the fish model to combinations of stressors, and by comparing the dose-response relationships for
combined exposures to those for individual stressors. The results will significantly contribute to the goal of realistic
risk assessment for combined exposure of marine fish to ionizing radiation and heavy metals.

AEREREE  AVRSXIZEERNEE  EENIRWBR" ZSERRIE" - ZERBRIEARYL
BRI AR ERN B ERMN - S ERBRRNZ BN A B R H R SETRE o 24 BNRZZ EEA
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MR BB TR
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BIMERR R - R - ELBNEMBHNS BERFIBERBREZMR -
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Choi, V.W.Y,, Cheung, A.LY., Cheng, S.H., Yu, K.N. (2012)
Hormetic effect induced by alpha-particle-induced stress communicated in vivo between zebrafish embryos.
Environmental Science and Technology, 46:11678-11683.

Choi, V.W.Y., Ng, C.Y.P, Kobayashi, A., Konishi, T., Suya, N., Ishikawa, T., Cheng, S.H., Yu, K.N. (2013)
Bystander effect between zebrafish embryos in vivo induced by high-dose X-rays.
Environmental Science and Technology, 47:6368-6376.

Choi, V.W.Y,, Ng, C.Y.P, Kong, MK.Y., Cheng, S.H., Yu, K.N. (2013)
Adaptive response to ionizing radiation induced by cadmium in zebrafish embryos.
Journal of Radiological Protection, 33:101-112.

Ng, C.Y.P, Choi, V.W.Y,, Lam, A.C.L,, Cheng, S.H., Yu, K.N. (2013)

Multiple stressor effect in zebrafish embryos from simultaneous exposures to ionizing radiation and
cadmium.

Journal of Radiological Protection, 33:113-121.

Choi, V.W.Y,, Konishi, T., Oikawa, M., Cheng, S.H., Yu, K.N. (2013)
Threshold number of protons for inducing adaptive response in zebrafish embryos.
Journal of Radiological Protection, 33:91-100.

Choi, V.W.Y,, Ng, C.Y.P, Kobayashi, A., Konishi, T., Oikawa, M., Cheng, S.H., Yu, PK.N. (2014)
Response of 5 hpf zebrafish embryos to low-dose microbeam protons.
Journal of Radiation Research, 55:i113-i113.

Choi, V.W.Y,, Ng, C.Y.P, Kobayashi, A., Konishi,T., Oikawa, M., Cheng, S.H., Yu, PK.N. (2014)
Roles of nitric oxide in adaptive response induced in zebrafish embryos in vivo by microbeam protons.
Journal of Radiation Research, 55:i114-i114.

Choi, V.W.Y., Ng, C.Y.P, Kobayashi, A., Konishi, T., Oikawa, M., Cheng, S.H., Yu, PK.N. (2014)

Exogenous carbon monoxide suppresses adaptive response induced in zebrafish embryos in vivo by
microbeam protons.

Journal of Radiation Research, 55:i115-i115.

Kong, E.Y., Choi, V.W.Y,, Cheng, S.H., Yu,K.N. (2014)

Some properties of the signals involved in unirradiated zebrafish embryos rescuing -particle irradiated zebra
fish embryos.

International Journal of Radiation Biology, 90:1133-1142.
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Research Grants

Feb 2015 - Jan 2017 (Ongoing)

BONE miRNAs DEREGULATION AND SKELETAL IMPAIRMENT IN OFFSPRING
INDUCED BY PARENTAL EXPOSURE TO BENZO[a]PYRENE

B ARY QERBESHENRBAR/IRNAREZEREURBEEBRE/AEGENIHR
Doris W. T. AU, Christoph WINKLER, Z. GE

Funding Amount : HK$150,000

High incidences of skeletal defects have been reported in feral fish from waters polluted by polycyclic aromatic
hydrocarbons (PAHs) and crude oils. Recent studies using medaka have shown that sublethal exposure to
waterborne benzo[a]pyrene (BaP, a ubiquitous PAH in the environment) not only increased the incidence of bone
deformities in the exposed parents, but also significantly induced tail deformities in their early larva that had not
been prior exposed to BaP. Increasing evidence from mammalian studies indicate that many adverse cross-
generational effects caused by chemicals involve the activation or silencing of genes via microRNAs. It has been
shown that BaP intake and tobacco smoking (a major source of BaP/PAH intake) can deregulate the miRNAs
associated with osteogenesis in the lungs or in embryos from exposed fathers. Many osteogenesis-related miRNAs
were on the list of the dysregulated pulmonary miRNAs in lung cancer patients with a history of smoking.

From an ecotoxicological perspective, abnormal skeletal phenotypes (including spinal curvature, tail defects and
reduced body length) will directly affect swimming as well as impair mating behavior and food captivity of the fish,
which are likely to amplify into adverse outcomes associated with reduced growth and reproductive fi tness.
Impairments of these Darwinian’sfi tness traits in fish will likely impede the sustainability of the fish population,
particularly when such adverse outcomes, induced by BaP, persist across generations. The ecological consequence
of BaP contamination in the environment is likely to be worse than we expect. There is an urgent need to re-assess
the risk of BaP/PAHs in the environment.

To be meaningful and useful for risk assessment, it is essential to understand the molecular action and the toxicity
pathways of BaP in regards to cross-generational skeletal deformities, which however remains virtually unknown.
Using the medaka as a model fish, the present study is set to identify the key miRNAs regulating bone homeostasis
in medaka. Their involvement in BaP induced cross-generational bone deformities will be further tested. BaP is
ubiquitously found in water and air. The results of this study will also be relevant and essential for human health risk
assessment.

ZIRFSIE (polycyclic aromatic hydrocarbons,PAHs) FIE HEER AIEEHRRE (A BE) 5% - AN
MRRPEWABEAKBRENFBREERLE (—HEERNREZRSRE) NMERENZRESTHER
2B BEUBATREEREPYANETESRER - HRHE ARAMBEENAREERE LT ZEY
BHEYNBEREGEERSE/RNA (MRNA) FUBUESIIHI AR - TRBRELENBATRE (ZERFEE
ZEARER) SXEEMTIIRZBREERIEEEAE K BRMN/RNARE - EERELERAF -
HFLHEBEENERNRNARFERERE -

RRESEZFNAEE  BRNAERREY QEEHEH  EMRENIEREGESEEERIZERRRX -
RETRMERESN - CEZEREUHREHRENER » WERANISMEHEE N TR - SLEHAREERE
MRIEE SRR UERLEMNERIER  HRURSHERRRBEHNSTEN - RYESIEMMNERSRR
RRAELERMAANEETRBRE - AR MBTEHRLEME DS RTIEEETRRETE -
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Feb 2015 -Jan 2017 (Ongoing)

PILOT BASELINE STUDY OF MARINE BIODIVERSITY AND AQUACULTURE
ENVIRONMENT AT O PUI TONG MARICULTURE ZONE AND ITS
SURROUNDING AREA

RERELHBSHEZEFENSREOKESERENERRALT
Leo L. CHAN, J. W. QIU, James C. W. LAM, T. C. WA, Maggie Y. L. MAK, J. J. WU, Priscilla T. Y.
LEUNG, Z. Y. ZHAO, P. P. SHEN

Funding Amount : HK$150,000

The recent establishment of SKLMP fish raft in O Pui Tong at Kat O is an experimental based mariculture platform to
support in situ scientific research and facilitate development of culture fisheries with enhanced efficiency and
ecological sustainability in Hong Kong. In line with this, the potentials of the development and implementation of
the Integrated Multi-Trophic Aquaculture (IMTA) are of particular interest; and an experimental IMTA design will be
setup at O Pui Tong SKLMP fish raft to investigate the mechanisms with regard to sustainability, system dynamics
and bioremediation. Therefore, baseline information on the marine biodiversity and aquaculture environment prior
to the commencement of IMTA experiment is essential for future assessment and monitoring plan of its functions. In
this study, a pilot baseline survey will be performed in O Pui Tong and its surrounding area including Kat O Wan as
an impacted control and Camp Cove as a control of non-mariculture zone, for both dry and wet seasons of 2015. The
baseline data collected under this Before-After Control-Impact (BACI) design will advance our understanding on the
application potentials of IMTA by the fish raft, and can also provide valuable information to the future mariculture
development projects.

FESAERERER (SKLMP) AFEALEAENIATHE 2 —EERMNSATERETS - AR
FREMANSEMUMTRESEERELESHELSEE - B RMEHERERZEERGEAKEETEA
(IMTA) JURELR - R R - RS FORE EHRSKLMPAHE E 537 — @B IMERNIMTA » AR B AT 4
M~ REBNEMEREEHERNEIE - Hit > AERIMTARRUBTIARSEFEMZSHEETKESEEREN
EREE R EMERF 2L AT LH - EAMER » HAFE2015FESANENRERELAEEE
WEMRERRAT I OREASRER X HRMENERE » MERIFSHARBE L HRMEIMNRDEE - B
RiEEEEERIERNE EHRBRSNERRATENEHRM T BIMTATEREH LNEEREE - HiLERE
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Research Grants

Feb 2015 - Jan 2017 (Ongoing)

FUNCTIONAL MONITORING THE TOXICITY OF WATER BORNE CHEMICAL
POLLUTANTS ON NEURONAL ACTIVITIES USING WHOLE-BRAIN-WIDE
IMAGING

BN E GRS RS MR B S 1A
S.H. CHENG, P. SHI, Michael H. W. LAM

Funding Amount : HK$150,000

In the proposed project we intend to utilize our platform to study four major categories of toxic chemicals
commonly found in the aquatic environment, (polybrominated diphenyl ethers, endocrine disrupting chemicals,
organic solvents and metals) which might have an effect on the neural development of brain and the brain-wide
neuronal dynamics linking the processing of senses and the motor movements. Until date there has been no
systematic study that provides direct insight into the instantaneous effects of these pollutants on the brain activity
patterns of developing vertebrate. The reconstruction of neural activity across complete neural circuits, or brain
activity mapping, has great potential in both fundamental and translational neuroscience research. Larval zebrafish,
a vertebrate model, has recently been validated to be amenable to whole brain activity mapping. We recently
demonstrated a microfluidic array system (“Fish-Trap”) that enables high-throughput mapping of brain-wide activity
in awake larval zebrafish. Unlike the commonly practiced larva-processing methods using a rigid gel or a capillary
tube, which are laborious and time-consuming, the hydrodynamic design of our microfluidic chip allows automatic,
gel-free, and anesthetic-free processing of tens of larvae for microscopic imaging with single-cell resolution.
Notably, this system provides the capability to directly couple chemical stimuli with real-time recording of neural
activity in a large number of animals, and the local and global effects of pharmacoactive drugs or neurotoxic
chemicals on the nervous system can be directly visualized and evaluated by analyzing the toxic molecule induced
functional perturbation within or across different brain regions. Using this technology, we recently tested a set of
neurotoxin peptides and obtained new insights into how to exploit neurotoxin derivatives as therapeutic agents.
This novel and versatile “Fish-Trap” technology coupled with similar experimental strategy can be readily utilized to
study the effect of toxic waterborne chemical pollutants on functional brain circuits. In the proposed project we
intend to utilize our platform to study an array of toxic chemicals that have been identified to be found commonly
in the aquatic environment. Until date there has been no systematic study that provides direct insight into the
instantaneous effects of these pollutants on the brain activity patterns of developing vertebrate.
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Feb 2015 - Jan 2017 (Ongoing)

TROPHIC INTERACTIONS OF THE ROCKY SHORE COMMUNITY UNDER
OCEAN ACIDIFICATION

AFEMEETETRIETHNESES
S. G. CHEUNG, Paul K. S. SHIN

Funding Amount : HK$150,000

In addition to global warming, an increase in anthropogenic CO, production reduces pH of the ocean, termed
“ocean acidification” (OA), as the ocean is the sink of CO,. According to the Intergovernmental Panel on Climate
Change (IPCC), it is predicted that by the year 2100, the pH of the surface ocean will decrease by 0.3-0.5 units.

A decrease in pH has a great impact on marine organisms particularly the shelled animals as dissolution of shell may
be faster than shell formation under low pH. OA also disturbs physiology of marine organisms and results in
reduction in survival and growth. Although studies on the effect of OA on individual species and life stages increase
dramatically in the past few years, the results provide little clues to predict long-term consequences of OA at
population and community levels. This is because population abundance and community structure are determined
not only by individual species tolerance to OA, but also through biological interactions such as predation and inter-
specific competition. For example, when the prey is more sensitive to OA than the predator, the predator will enjoy a
weakened prey. In contrast, if the predator is more affected by OA, the prey will enjoy a lower predation risk. The
situation is even more complicated when more than one prey species is preferred by a predator as the two prey
species may have different tolerance to OA. Very few studies, however, have addressed these problems and most of
them were on fish ecology.

The rocky shore community is one of the most biologically diverse and productive communities throughout the
world with dominant rocky shore occupiers including barnacles and mussels. Most of the animals on the rocky
shore possess an external hard shell as an adaptation against wave action and water lost. Therefore, they are highly
susceptible to OA. The proposed study will investigate the effect of OA on predator-prey interactions between a
predatory muricid gastropod and its preferred prey which are barnacles and mussels. The results will help us predict
possible consequences of OA on the population structures of the prey species and the structure and functioning of
the rocky shore community.

HISEEE LM —EERE  ABEAN SRR TE2EEE I » BERTEBKBEN TR 2
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Research Grants

Feb 2015 - Jan 2017 (Ongoing)

EFFECT OF ALTERNATING AEROBIC-ANAEROBIC CONDITIONS ON
MICROBIAL TRANSFORMATION OF POLYBROMINATED DIPHENYLETHERS
(PBDEs) IN MANGROVE SEDIMENTS

AR E-RERBRIE T ZRHZEB (PBDEs) HIMAEELIER
R IR FT

Nora F. Y. TAM, T. G. LUAN

Funding Amount : HK$150,000

Polybrominated biphenylethers (PBDEs), the widely used flame-retardant additives, are ubiquitous, persistent and
toxic contaminants. They have a structure in which 1-10 bromines are substituted on two benzene rings connected
by an ether bond. The three major commercial PBDEs mixtures are penta-, octa- and deca-BDEs, having 5, 8 and 10
bromines, respectively. Due to their hydrophobicity, PBDEs released to environments accumulate in sediments,
particularly in estuaries, the special coastal zones strongly influenced by human impacts. Extremely high
concentrations of PBDEs have been recorded in estuarine sediments in South China. Although penta- and octa-BDEs
have been banned since 2000s due to their toxicities, deca-BDEs are still produced and applied around the world.
Some researchers suggested that under anaerobic conditions, deca- and octa-BDEs in bioreactors and sludge
treatment processes could be reduced to lower brominated PBDEs, such as hexa- and penta-BDEs, which are more
stable and toxic. Previous studies on polychlorinated biphenyls (PCBs), having similar chemical structures as PBDEs,
reported that PCBs were dechlorinated in sediments under anaerobic conditions and the lower chlorinated PCBs
were completely metabolized with ring cleavage under aerobic conditions. Whether the highly brominated PBDEs
could be debrominated by microorganisms in anaerobic estuarine sediments is still debatable, and knowledge on
the aerobic degradation is even scarcer. The effects of alternating aerobic and anaerobic conditions on the microbial
transformation of PBDEs in sediments have never been reported. Mangrove wetlands representing an important
intertidal ecosystem in tropical and subtropical regions occupy 75% of the coastal areas worldwide with a global
area of around 160,000 km2. Mangroves are significant ecological interfaces between land and sea, and are subject
to frequent tidal flushing with alternating aerobic and anaerobic environments. The proposed study therefore aims
to investigate the debromination and metabolism of PBDEs by indigenous microorganisms in mangrove sediments
subject to different aerobic and anaerobic conditions. The metabolic products will be identified and the
relationships between PBDE biotransformation and microbial abundance in sediments will also be evaluated. The
results from the proposed work will not onlyfi Il the knowledge gap on the fate of PBDEs and the roles of
microorganisms in estuarine sediments, it will also provide very useful scientific information for developing
bioremediation strategies to clean-up contaminated sediments.

ZREREt (PBDEs) 2—HABTLEEAMNSSHNEREEHSEY  H—EREEERERKRE-10
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Feb 2015 - Jan 2017 (Ongoing)

DESIGN AND DEVELOPMENT OF MICROBEAD-BASED BIOSENSORS FOR
MULTIPLEXED DETECTION OF WATERBORNE PATHOGENS IN
I\/IARICUI_TURE ZONE

= AT B BT AL PR A M)E SR K P B R F AR S = KSR R R B

El’\] ZE A

Michael M. S. YANG, Richard Y. C. KONG, Leo L. CHAN, Priscilla T. Y. LEUNG, J. J. WU, Maggie
Y. L. MAK, L. F. HUANG, X. YAO, W. Q. YUE

Funding Amount : HK$150,000

Waterborne pathogens (bacteria, viruses and protozoa) that pose a significant threat to mariculture and human
health may cause big economic losses due to water pollution. Because much emphasis is put on the prevention of
aquatic animal diseases, there is an urgent need to develop rapid and accurate methods to identify/detect the level
of specific waterborne pathogens in order to ensure the microbial safety of mariculture produce. Biosensors using a
variety of biorecognition methodologies have the ability to facilitate detection of a variety of microbial pathogens
of interests with high sensitivity. However, the presence of low concentrations of waterborne pathogens and the
complex environmental matrices where they occur pose major obstacles for pathogen detection technologies. The
SKLMP fish raft in O Pui Tong at Kat O is operated under the requirements of accredited fi sh farm scheme of the
Agriculture, Fisheries and Conservation Department and is also an experimental based mariculture platform to
support in situ scientific research for the improvement of culturefi sheries in Hong Kong. Therefore, the
development of novel biosensors for early and accurate detection of pathogens in environmental matrices on a
routine basis will be highly beneficial in helping to prevent the transmission of waterborne diseases to consumers,
thereby protecting public health and lowering the financial burden on the health care system. In this project, we
propose to develop a microbead-based biosensor for multiplexed detection of waterborne pathogens, using
enzyme-labeled Au nanoparticles and fluorescence quantum dots for signal amplification and microfluidics-based
microbead arrays for parallel processing of multiple samples. The platform may potentially be used for developing
multiplexed assays for detection and differentiation of other pathogens.

KERRE (AE  BENREPYSE) BEBSEBKEENABRER  FERLERR - Bl SPaERmN
ERPIKESVER - EEhEYFTEEBBRIE - EEMNTT AR EKERRE  UREREEREN
ﬁﬁli%?c%’l‘&* o AMIERBFRI RN ASEEYH AT ZEZSBNEYRRBETSESE MR IR - R
KERRE—RRERE - BHERESE T RSN -

/E}H?E AEREREERGETRANARRBEARAREBEZNEERRGEERETRE  LREENE
EANEEAENEKEEERTE - At - ReBERAEYERSEAREKEARE THRE P HMERER
AAFBANA N TFEHKRERRERGHES  UMREQFRE  REFERBRAKNELRE - £15H
& fERAT RIS —TEHERAE M E RS - BB RN SRR ML B TR ETRAIESRAVER - BRK
AR ERERUNESERE - I B ERMREMES i T % BE TR -

Annual Report 2014 £ S

68




Research Grants

Summary of the Research Fellowship Programme (RFP) Projects

RFPIE HHEE

Apr 2013 —Mar 2015 (Completed)

A HOLISTIC APPROACH TO UNRAVEL XENOESTROGEN INDUCED
IMMUNOSUPPRESSIVE EFFECTS AND REPRODUCTIVE IMPAIRMENT IN
FISH: IMPLICATIONS FOR RISK ASSESSMENT AND MONITORING OF
IMMUNOSUPPRESSANTS IN WATERS

BRI T A BRIV R S BN R ZF R A TAERRNEE « HERET
AR /KEE Fp R I HIHI R

Doris W. T. AU, Terrance C. K. LAU, Joseph L. HUMBLE

Funding Amount : HK$400,000

Earlier studies on chronic toxicity of xenoestrogens or estrogen active chemicals (EACs) in fish were largely focused
on adverse outcomes related to reproductive impairment. An increasing number offi eld and laboratory studies
have shown that many EACs in environment could depress the expressions of major immune proteins and increase
fish susceptibility to pathogens. The findings support the immunosuppressive role of EACs infish. Surprisingly, no
studies have ever been conducted to evaluate the manifestation of EACs induced adverse effects onfish immune
function and reproduction concomitantly in the same fish population. Moreover, the mechanisms by which EE2 (a
model EAC) impairs immune function in male and female fish are virtually unknown. Such information is crucial for
a holistic assessment of the risk of EACs in waters.

The marine medaka (Oryzias melastigma) has recently been established as a model fish for immunotoxicoloogy.
Here, we exposed adult marine medaka to a range of environmentally relevant concentrations of EE2 and assessed
the effects upon the immune and reproductive systems, using a suite of molecular, physiological and whole
organism endpoints. The results of range finding experiment and definitive experiments indicate the NOEC and
LOEC at which EE2 impairs the immune and reproductive systems. Gender dependent responses regarding
reproductive dysfunction and immune impairment were also compared, which revealed the existence of sex
specific effects of EE2 on immune competence of marine medaka. Liver samples of female medaka were employed
for next generation sequencing (NGS) analysis to identify differentially expressed genes involved in key immune
and reproduction pathways that were deregulated by EE2. Interesting, several key complement system genes
involved in the innate immune function were identified as down-regulated and these are considered potential
novel biomarkers for immune suppression in the marine medaka. The hepatic transcriptomic data also revealed the
major biological processes that were affected by EE2 exposure in female medaka, including the biochemical
pathways related to amino acid and sugar metabolism as well as xenobiotic bio-transformation.

BHIR ROV RME S E S =R L2 (estrogen active chemicals , EACs) B EMEIEMFENHRATEES
REHEERGHARER - BREZNERENT N ERERHFZBIRFH SIS EEREEL
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Research Output
Papers with the SKLMP included as the first affiliation L SKLMP 555 — B8 {1 {9 HA T3/ L

1 Yu, WK, Fong, C.C,, Chen, Y., van de MERWE, J.P, Chan, A.K.Y., Wei, F, Bo, J., Ye, R.R.,, Au, D.W.T,, Wu, R.S.S, Yang, M.M.S.
(2013)

Gender-specific transcriptional profiling of marine medaka (Oryzias melastigma) liver upon BDE-47 exposure.
Comparative Biochemistry and Physiology Part D: Genomics and Proteomics, 8:255-262.

2 Cheung, N.K.M., Cheung, A.CK, Ye, RR., Ge, W., Giesy, J.P, Au, D.W.T. (2013)
Expression profile of oestrogen receptors and oestrogen-related receptors is organ-specific and sex-
dependent: the Japanese medaka Oryzias latipes model. Journal of Fish Biology, 83:295-310.

3 Shanthanagouda, A.-H., Guo, B.S., Ye, R.R., Chao, L., Chiang, M.W.L,, Singaram, G., Cheung, N.K.M., Zhang, G., Au, D.W.T.
(2014)

Japanese medaka: a non-mammalian vertebrate model for studying sex and age-related bone metabolism in
vivo. PloS one, 9(2):e88165.

Papers with the SKLMP as one of the affiliationsVASKLMPE1E#& B A1~ —HIHAT

4 Chen, L, Ye, R, Xu, Y., Gao, Z,, Au, D.W.T,, Qian, PY. (2014)
Comparative safety of the antifouling compound butenolide and 4,5-dichloro-2-n-octyl-4-isothiazolin-3-one
(DCOIT) to the marine medaka (Oryzias melastigma). Aquatic toxicology, 149:116-25.
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Research Grants

Jan 2012 — Dec 2014 (Completed)

COMPARATIVE INVESTIGATION ON RESISTANCE AND DEFENSE
MECHANISM OF CORAL REEF FISHES TO CIGUATOXINS

HE AR R E R SR BITUIE TR 255 FLEAR 7%
Leo L. CHAN, Y. L. MAK, M. YAN

Funding Amount : HK$400,000

Ciguatoxins (CTXs) are a group of natural marine biotoxins that are commonly found in marketed coral reeffi shes.
They are of great concerns as consumption of CTX-contaminated coral reeffi shes can induce ciguaterafish
poisoning (CFP) in human. Because of global warming and an increase in nutrient input in the marine environment,
there is a growing likelihood of CTX-causative dinoflagellates, and hence CTXs spreading into new regions of the
globe. More importantly, CTXs may negatively affect wildlife since a laboratory study has demonstrated that CTX-
exposed fi sh embryos exhibited cardiovascular, muscular and skeletal abnormalities. A reduction of larval
survivability infi shes was also observed when greater CTX levels were exposed to fi sh embryos. Additionally,
mortality of piscivorous marine mammals such as Hawaiian monk seals was reported in a CFP-prone area in Hawaii.
CTXs may therefore represent an unrecognized threat to marine life and eventually pose an ecological risk to coral
reef system in the CFP-prone regions. Based on the P-CTX-1 exposure study, we have defined orange-spotted
grouper (Epinephelus coioides) and marine medaka (Oryzias melastigma) as the CTX-resistant and CTX-sensitive
fishes, respectively. Study on the pharmacokinetics (i.e. accumulation, subsequent change in tissue distribution and
elimination of CTXs) of CTXs in orange-spotted grouper and marine medaka will be conducted in order to provide
insight on species-specific variations in physiological mechanisms that render CTX-resistant coral reeffishes ability
to mediate harms after CTX exposure. The study of genomic and the complementary DNA sequence of the excitable
tissue such as nerve, skeletal muscle, brain and heart of CTX-resistant and sensitive coral reeffish species will also be
carried out to understand the molecular basis of the defense mechanism of fi shes against CTXs. All the results will
provide systematic scientific information for clarifying the role of CTXs to act as natural selection agents which can
result in long-term changes of coral reef community and ecosystems.

EFRFRCMX)R—EERNTEMHEATNRASFTEYER - RRAZSANME AT ENARSE
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Research Output
Papers with the SKLMP included as the first affiliation L\ SKLMP 5 55— B8 {1 (Y #A T3/ L

1 Mak, Y.L., Wai, T.C., Murphy, M.B., Chan, W.H., Wu, J.J,, Lam, J.CW., Chan, L.L., Lam, PK.S. (2013)
Pacific ciguatoxins (P-CTXs) in food web components of coral reef systems in the Republic of Kiribati.
Environmental Science and Technology, 47: 14070-14079.

Papers with the SKLMP as one of the affiliationsA SKLMPE{E& B8 il =z — BRI AT

2 Tian, L., Cheng, J.P, Chen, X.P, Cheng, S.H., Mak, Y.L, Lam, PK.S., Chan, L.L., Wang, M.F. (2014)
Early developmental toxicity of saxitoxin on medaka (Oryzias melastigma) embryos.
Toxicon 77:16-25.
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Jan 2013 — Dec 2014 (Completed)

IDENTIFICATION OF BIOMARKER FOR LOW DOSE RADIATION: LINKING
RADIATION INDUCED EFFECTS FROM MOLECULAR TO PHYSIOLOGICAL
LEVELS

BHERFEVIECHETE  BSMSENS FIAEERZE L BB

S. H. CHENG, J. P. CHENG

Funding Amount : HK$400,000

The Tsunami-driven accidental meltdown of the Fukushima Dai-ichi nuclear power plant (NPP) has illustrated the
wide-ranging effects on the marine ecosystems associated with airborne fallout over the ocean and oceanic
discharge of radionuclides found in contaminated water. Hong Kong receives part of its electricity supply from the
Daya Bay nuclear plant, one of the first commercial NPP operated by the China Guangdong Nuclear Power Group. It
is known that this Nuclear Power Group is planning to build over 20 more NPP in Guangdong, posing an ever
increasing need for research on the radioecology in marine pollution. Among the radionuclides, the Americium-241
and Plutonium-240 are alpha emitters commonly found in nuclear reactors and in nuclear explosions. Their much
longer decay half lives (at 432 years and 6,563 years respectively), compared to the gamma emitter Cesium-137 (at
30 years) means that these alpha emitters persist much longer in the environment. The alpha particles have much
larger relative biologic effectives, at about 20 times when compared to beta particles and gamma ray photons.
Alpha particles are highly radiotoxic when ingested or come into direct contacts, generating reactive oxygen
species and double strand DNA breaks. However it is very difficult to monitor by the equipment due to its short
range. Therefore, special efforts will be required to monitor their existence and to determine both biological and
ecological consequences under realistic exposure. With this seed funding, we will gather the biological data to
measure a biological relevant endpoint under conditions of alpha particle exposures and co-stressors. This
exploratory project will enable us to design a transgenic zebrafish to be used to perform biomonitoring of alpha
particles in seawater and its potential effects with mixtures of stressors such as metals and endocrine disruptors.

EHERNBAESE —ZEWNR OBRBER O APIRRT BB RREE NS M ER RS 5 KB HERA
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Research Output
Papers with the SKLMP as one of the affiliations A SKLMPE{E& B8 i = — BRI HA T

1 Choi, V.W.Y., Ng, C.Y.P, Kobayashi, A, Suya, N., Ishikawa, T., Cheng, S.H., Yu, K.N. (2013)
Bystander effect between zebrafish embryos in vivo induced by high-dose X-rays.
Environmental Science and Technology, 47:6368-6376.

2 Choi, V.W, Konishi, T., Oikawa, M., Cheng, S.H., Yu, K.N. (2013)
The threshold number of protons to induce adaptive response in zebrafish embryos.
Journal of Radiological Protection, 33:91-100.
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3 Ng. C.Y., Choi, V.W.,, Lam, A.C,, Cheng, S.H., Yu, K.N. (2013)
The multiple stressor effect in zebrafish embryos from simultaneous exposure to ionizing radiation and
cadmium.
Journal of Radiological Protection, 33:113-121.

4 Choi, V.W.Y,, Ng, C.Y.P, Kong, M.K.Y., Cheng, S.H., Yu, K.N. (2013)
Adaptaive response to ionizing radiation induced by cadmium in zebrafish embryos.
Journal of Radiological Protection, 33:101-112.

5 Chen, X.P, Xu, S.S., Tan, T.F, Lee, S.T., Cheng, S.H., Lee, FW.F,, Xu, S.J.L., Ho, K.C.(2014)
Toxicity and estrogenic endocrine disrupting activity of phthalates and their mixtures.
International Journal of Environmental Research and Public Health, 11:3156-3168.

6 Tian, L., Cheng, J.P, Chen, X.P, Cheng, S.H., Mak, Y.L, Lam, PK.S., Chan, L.L., Wang, M.F. (2014)
Early developmental toxicity of saxitoxin on medaka (Oryzias melastigma) embryos.
Toxicon, 77:16-25.
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May 2013 — Apr 2015 (Completed)

SIGNIFICANCE OF ROOTS AND MICROORGANISMS IN PHYTOREMEDIATION
OF POLYBROMINATED BIPHENYL ETHERS (PBDEs) BY MANGROVE PLANTS
(AREA D: POLLUTION CONTROL AND BIOREMEDIATION)

ALISEYINR 2 S EARBR A ¥ 2 R B AN B I AE P 1218 ThaE Ml
Nora F. Y. TAM, H. C. ZHOU

Funding Amount : HK$400,000

Toxic, recalcitrant and newly emerged organic pollutants such as polybrominated biphenyl ethers (PBDEs) are
common contaminants in coastal sediments, and their carcinogenic properties have led to increasing attention on
their remediation. Over the last few decades, phytoremediation has been suggested as an innovative, non-intrusive
and inexpensive technology that utilizes plant systems and associated microorganisms to remove toxic
contaminants from the environment. Previous work on phytoremediation, however, focused mainly on the uptake
and accumulation of pollutants (mostly heavy metals) within tissues of terrestrial plants. Little is known about the
phytoremediation of toxic organic pollutants by wetland plants in coastal environments. Unlike metal removal, the
most significant phytoremediation process for organic pollutants such as PBDEs is rhizosphere degradation, the
breakdown of pollutants by microorganisms in the root zone environment (the rhizosphere). Because coastal
wetland plants are subject to tidal flushing with alternating aerobic and anaerobic environments which support
both aerobic and reductive transformation/degradation of PBDEs. Wetland plants are also known to transfer oxygen
from the above-ground tissue to the roots for internal respiration. Excess oxygen is released to the surroundings
(rhizosphere) to provide aerobic pockets for microorganisms to degrade pollutants and the formation of iron
plaque, which could immobilize pollutants on root surface and uptake. However, the roles of roots and the
rhizosphere effects of wetland plants, such as mangroves, have never been explored. The proposed study therefore
aims to investigate the significance of roots, including the effects of roots in releasing oxygen to create an aerobic
environment in the rhizosphere, the formation of iron plaque on root surface, the roles of root exudates on the
degradation, mobility, bioavailability of PBDEs, the selection of PBDE-degraders and the changes of the microbial
community structure in rhizosphere and bulk sediments during phytoremediation by mangrove plants. The detailed
functions of roots in different mangrove plant species on the remediation of coastal sediments contaminated with
PBDEs will be compared. The results from the proposed work will provide a thorough scientific understanding on
the significance and mechanisms of mangrove roots, the rhizopshere and the associated microorganisms in the
cleanup of coastal sediments contaminated with PBDEs.

%RE47<Et (Polybrominated Biphenyl Ethers, PBDEs) 281 IMEMEEEFEEN —EHMEMNESFM ~
SEMANEEENEERSEY - At - REENREBEFEASHAMRET - @BEHTREH - EYE
Bl AR AEY-HEVMRAERREFESSAYNEN  SHRAE—BABAFME - EARMME
BRIVAEMEERA - M > SLREMEENMEEMR TIEXELPAEREAEYESEY  HRESBIRIL
MELE - HABRRF RKERMEDE GRS RN EDEEERRE - RESEBEARETRE > AESEY
FIEDEEES EZEERIERER - [ EREMEME ENSETHERISY) - MNPBDESHIFERE - A
8 FRMEYERNBEIMNEKREES  ERTEENRENZBIRE » | APBDESHIBERFRER
R RIBTRIRE T BENRERG o BIEYEBAKTIERENERKM LMo EARERIIRE - BER
HERBEHNERRE T ENBEFEBSEIANBRREENT A - RABEAEEDEEILRBOSEZINER -
AT 0 AR AL E YRR R FAIRE B AR ETIH R - AR 5 TR F BB EIEEREE
PBDEsIBFEFEMIRRMIER > BFEUTERS 1. IRAEBHERELEMREARERRENIER ; 2MRRE
SR S IRBTE ; 3ARR O IYIEIPBDESHIFE i ~ MR AAEYF ABENIER ; 4 MBYAIRRMEDE
EEBNE(L - REFEEEMPBDESHI BAZMAY) ; 5.9 WL E R E ML EHEY IS8/ 80 078 R & YIPBDES
WRENRAINENSFRME - AFANTERERIF BB RABEYRR X EREHEDER BT OBENEY
PBDEsHI{E FI AN IR IR e AR A ORI 2 13RI -
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1

10

Jiang, X.T,, Peng, X,, Deng, G.H., Sheng, H.F, Wang, Y., Zhou, H.W,, Tam, N.F.Y. (2013)

lllumina sequencing of 16S rRNA tag revealed spatial variations of bacterial communities in a mangrove
wetland.

Microbial Ecology, 66:96-104.

Zhu, HW., Wang, Y., Wang, X.W., Luan, T.G., Tam, N.F.Y. (2014 )

Distribution and accumulation of polybrominated diphenyl ethers (PBDEs) In Hong Kong mangrove
sediments.

Science of Total Environment, 468-469:130-139.

Wang, Y., Zhu, HW., Tam, N.E.Y. (2014)
Polyphenols, tannins and antioxidant activities of eight true mangrove plant species in South China.
Plant and Soil, 374: 549-563.

Wang, X., Tam, N.FY,, Fu, S., Ametkhan, A., Ouyang,Y., Ye, Z.H. (2014)

Selenium addition alters mercury uptake, bioavailability in the rhizosphere and root anatomy of rice (Oryza
sativa L.).

Annuals of Botany, 114:271-278.

Wang, Y.T., Qiu, Q, Li, S.S., Xin, G.R,, Tam, N.F.Y. (2014)

Inhibitory effect of municipal sewage on symbiosis between mangrove plants and Arbuscular mycorrhizal
fungi.

Aquatic Biology, 20:119-127.

Yang, J.X,, Tam, N.E.Y,, Ye, Z.H. (2014)

Root porosity, radial oxygen loss and iron plaque on roots of wetland plants in relation to zinc tolerance and
accumulation.

Plant and Soil, 374(1-2):815-828.

Wang, Y.Y., Fang, L., Lin, L., Luan, T.G., Tam, N.F.Y. (2014)

Effects of low molecular-weight organic acids and dehydrogenase activity in rhizosphere sediments of
mangrove plants on biodegradation of polycyclic aromatic hydrocarbons.

Chemosphere, 99:152-159.

Wang, Y.F, Wu, Y., Pi, N., Tam, N.F.Y. (2014)

Investigation of microbial community structure in constructed mangrove microcosms receiving wastewater-
borne polycyclic aromatic hydrocarbons (PAHs) and polybrominated diphenyl ethers (PBDEs).

Environmental Pollution, 187:136-144.

Zhu, HW., Wang, Y., Tam, N.F.Y. (2014)
Microcosm study on fate of polybrominated diphenyl ethers (PBDEs) in contaminated mangrove sediment.
Journal of Hazardous Materials, 265:61-68.

Zhu, H.W., Wang, Y., Wang, X.W., Luan, T.G., Tam, N.F.Y. (2014)
Intrinsic debromination potential of polybrominated diphenyl ethers (PBDEs) in different sediment slurries.
Environmental Science and Technology, 48(9):4724-4731.

Papers with the SKLMP grant or support acknowledged E{ 5t SKLMPZ £ B9 HB T :

11

Leung,J.Y.S,, Tam,N.FY. (2013)

Influence of plantation of an exotic mangrove species, Sonneratia caseolaris (L.) Engl., on macrobenthic
infaunal community in Futian Mangrove National Nature Reserve, China.

Journal of Experimental Marine Biology and Ecology, 448:1-9.
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Summary of the Seed Collaborative Research Fund (SCRF) Projects
SCRFIE B M2

Nov 2011 - Oct 2014 (Completed)

INTERACTIVE EFFECTS OF CLIMATE CHANGE AND HYPOXIA ON FISH SEX
DETERMINATION: ESTROGEN SYNTHESIS AND MASCULINISATION

SRS RREEAEMIRAE (MHREMMEREL) NEERE
Richard Y.C. KONG, Rudolf S.S. WU, Richard M.K. YU

Funding Amount : HK$900,000

Episodes of aquatic hypoxia (< 2 mg O L"), along with elevated water temperatures are likely to be exacerbated as
climate change progresses. Recent studies by our group have demonstrated for the first time that hypoxia disrupts
fish sex differentiation, leading to a male-biased sex ratio in the zebrafish and Japanese medaka. Coincidentally, in
many fi sh species exposure to elevated water temperature also leads to male-biased sex ratios. Under climate
change, increased frequency of hypoxic episodes and warmer waters are likely to intensify such sex change events.
Such shifts in the operational sex ratio are likely to have dire consequences for reproduction and recruitment of fish
assemblages inhabiting small lentic waterbodies, potentially leading to losses in biodiversity andfi sheries
productivity. Despite this emerging threat, the question of how hypoxia and elevated temperature interactively
alter fish sex differentiation and hence sex ratios remains unexplored.

One of the mechanisms known to disrupt sex differentiation is interference with sex hormone synthesis. Recent
findings in our lab suggest that the inhibition of estrogen synthesis might be a crucial cause of hypoxia-induced
masculinisation (the development of male sexual characteristics in a genotypic female). Curiously, inhibition of
estrogen synthesis has also been widely observed in masculinised fish as a result of heat treatment, indicating both
hypoxia and elevated temperature may share common mechanisms of action on sex differentiation.

Ovarian aromatase (cyp19a) is the steroidogenic enzyme that converts androgens to estrogens. Decreases in cyp19a
gene expression can be a major cause of reduced estrogen synthesis under hypoxic and heat conditions, however,
the mechanism underlying this gene suppression remains elusive. The transcription factor hypoxia inducible
factor-1 (HIF-1) is the master regulator of a broad range of genes responsible for oxygen homeostasis. Intriguingly,
HIF-1-mediated gene expression is upregulated not only by hypoxia but also high temperature, implying its critical
role in adaptive responses to both stresses (including repression of energy-consuming reproductive processes). As
suggested by a recent study using mammalian cancer cells, a possible mechanism of how HIF-1 suppresses cyp19a
gene expression could be via depletion of the estrogen receptor (ER), a key transcriptional activator of cyp19a,
although this possibility has not been tested in vivo or infish thus far. Through understanding the responses and
effects of hypoxia-and heat-induced HIF-1 on cyp79a gene expression and estrogen synthesis, this study will
establish a novel molecular link between climate change and altered sex ratio in fish populations.

KA (AREREEREMNER) KR LEFNBERRAUEERIEEITEMME  A/NESITNFTR
EEERER > AMSAMAAEHAS  REMTSEIRERNMER M EREEREEL - TGt - 5F
ZREMBERENSEKE  tEHRERRENMERLEE - ERIESCZT  KiERE RIVABNIES
FAGRIZT AT RE MBI R Bt - BSREMEAILL BB LR AT REH RUREIATR BRIV N KA R AR PRI AR
RORER T IEMER > FTREE EAMZHRMIAELES - BESLEERBRE  ERENSRIFNRZE
R RIRME R ML R R BlS BRI R AT -

FRIEBRAGRE—ERAEAME BRI ST - ABRESAMMZTEREKY - IHIHERRS A8
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Research Output
Papers with the SKLMP as one of the affiliations| A SKLMPE{E& B8 i =z — BRI AT

1 Nusrin, S., Tong, K.H., Chaturvedi, G., Wu, RS.S., Giesy, J.P, Kong, R.Y.C. (2014)
Regulation of CYP11B1 and CYP11B2 steroidogenic genes by hypoxia-inducible miR-10b in H295R cells.
Marine Pollution Bulletin, 85(2):344-351.

2 Yu, RM.K., Chaturvedi, G., Tong, S.K.H., Nusrin, S., Giesy, J.P, Wu, RS.S., Kong, R.Y.C. (2015)
Evidence for microRNA-mediated regulation of steroidogene-sis by hypoxia. Environmental Science &
Technology, 49(2):1138-1147.
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Nov 2011 — Oct 2014 (Completed)

ESTABLISHING THE GREEN LIPPED MUSSEL PERNA VIRIDIS AS A
UNIVERSAL MARINE MODEL ORGANISM AND POLLUTION BIOMONITOR
FOR ECOTOXICOLOGY AND ENVIRONMENTAL GENOMICS

FRAE (PERNA VIRIDIS) 1EREFERSESNREERNASMEAER

AL KRR S SR E VT E R IE AR 5T
Kenneth M.Y. LEUNG, Paul K.S. LAM, Leo L. CHAN, Chris K.C. WONG, J.W. QIU

Funding Amount : HK$900,000

The green-lipped mussel Perna viridis is widely used as a sentinel species in marine pollution monitoring and
ecotoxicological studies in Asia-Pacific region. This species is considered as a tropical/subtropical equivalent
biomonitor of the temperate Mytilus species. In order to elucidate pollutant effects on this common biomonitor
species and provide early warning signals of pollutant-mediated stresses, it is prerequisite and essential to
understand the toxic mechanisms at molecular level and identify a suite of reliable exposure- and effect-related
biomarkers for diagnostic purpose. Global analyses of the expression levels of genes and their products (i.e,, RNA
and proteins) are increasingly employed in marine model organisms (e.g., copepods, medakafi sh, and mussels
Mytilus species) to achieve such goals. Despite the important role of P. viridis in environmental and toxicological
studies, its genomic resources are currently extremely limited when compared with their temperate counterparts,
Mpytilus species. Such an obstacle has significantly hindered the further development of P. viridis as a universal
model species for ecotoxicological, genomic and proteomic studies. Therefore, this study aims tofirst establish a
comprehensive and representative putative transcriptome database for P. viridis using the next generation
sequencing technology. With the help of bioinformatics, the outcomes of this study will significantly improve our
genomic knowledge of P. viridis. The analysis will cover three main organs, i.e., hepatopancreas, adductor muscle
and qill, which are commonly used in biomonitoring. The established tissue-specific transcript databases will
provide a novel and important “back-bone” resource for genome-wide association studies of P. viridis which will
enable us to uncover the toxic mechanisms, establish concentration-dependent biomarker responses, and develop
advanced pollution monitoring tools. Secondly this study aims to address the molecular toxic mechanisms of
selected trace metals (e.g. cadmium and copper), persistent organic pollutants (e.g. triphenyltin and PBDE) and
nano-particles (e.g. nano metal oxides and carbon nanotubes) in P. viridis upon waterborne and/or dietary exposure.
The results of this study will also help us to underpin the toxic response pathways for various groups of pollutants,
from which we will identify a suite of reliable biomarkers for further development of gene-based biosensors and
ELISA-based protein-arrays. These advanced diagnostic tools can be used to provide rapid effect-based
biomonitoring of marine pollution and screening for new chemicals in the near future. Given the popularity and
increasing importance of P. viridis, this work will make significant visible impact and contribution to the
advancement of marine pollution research in the region.

52288 (Perna viridis) 7&—fE7E 28 AR 15 B FE AR IRADESF IR /S R AT REY) - A7 8B A iR
B(Mytilus#Ii8) B 15 » B2 &I SEHE RS RN A YISAIYRE - BT BTN S AYEZIER~ERSMT
EREETIUER L REEEES:  HMBLEHHEESRYRERTEENS THEETI X AERIZRCETH
K REFR  BRFIIREFEEY (WBEZBRANELE) SWEZEANESEEYERE (WEEE &
AR R) MIERSIEMR - BABERRAARENENRESESEEPENRIEEEEZMA - B2 HER
HHIRR R (Mytilus#778) MBLL - N EREEERAEEES  EtHAKERTHEEAEREES - ERAZSRA
EREHEBEXETNEN - At - AR ELAF R T —R"ERBFHr (next generation sequencing)
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Research Output
Papers with the SKLMP as one of the affiliations A SKLMP & {E& B i1z — BRI EA T

1 Bao, VW.W.,, Leung, KM.Y., Lui, G.C.S., Lam, M.H.W. (2012)
Acute and chronic toxicities of Irgaol alone and in combination with copper to the marine copepod Tigriopus
japonicus.
Chemosphere, 90(3):1140-1148.

2 Yi, AX.L, Leung, KM.Y,, Lam, M.HW.,, Lee, J.S., Giesy, J.P. (2012)
Review of measured concentrations of triphenyltin compounds in marine ecosystems and meta-analysis of
their risks to humans and the environment.
Chemosphere, 89:1015-1025.

3 Ho, K.K.Y., Leung, PT.Y,, Ip, J.CH., Qiu, JW., Leung, K.M.Y. (2013)
De novo transcriptomic profile in the gonad tissue of the intertidal whelk Reishia clavigera.
Marine Pollution Bulletin, 85(2):499-504.

4 Leung, PTY., Park, T.J.,, Wang, Y., Che, C.M., Leung, K.M.Y. (2014)
Isoform-specific responses of metallothioneins in the marine pollution biomonitor Green-lipped mussel,
Perna viridis, towards different stress stimulations.
Proteomics, 14(15):1796-1807.

5 Leung, PTY., Ip, J.C.H, Mak, S.5.T., Qiu, JW., Lam, PK.S., Wong, CK.C,, Chan, L.L,, Leung, K.M.Y. (2014)
De novo transcriptome analysis of Perna viridis highlights tissue-specific patterns for environmental studies.
BMC genomics, 15(1):804.

6 Ho, KKK.Y,, Leung, K.M.Y. (2014)
Spatio-temporal comparisons of imposex status and tissue organotin concentration in the whelk Reishia
clavigera collected along the coasts of Dapeng Bay and Daya Bay in Shenzhen, China.
Marine Pollution Bulletin, 85:254-260.

7 Bao, VW.W.,, Leung, KM.Y., Lui, G.C.S., Lam, M.H.W. (2012)
Acute and chronic toxicities of Irgaol alone and in combination with copper to the marine copepod Tigriopus
japonicus.
Chemosphere, 90(3):1140-1148.
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Jan 2012 — Dec 2014 (Completed)

SOURCES AND BIOACCUMULATION OF MERCURY AND CADMIUM IN THE
PEARL RIVER ESTUARY (PRE) AND HONG KONG COASTAL WATERS
PRI O ME B 87KIEER ~ SNARRMEE &

X. D. LI, W. X. WANG

Funding Amount : HK$900,000

Toxic metals are among the major contaminants in marine ecosystems. Metal contamination has become a major
environmental problem in many parts of the world. In the Pearl River Estuary (PRE) and Hong Kong coastal water,
two metals are of major concern in the marine environments, namely mercury and cadmium. It is well known that
mercury (especially its organic form: methylmercury) is biomagnified at the top of marine food chains (such as in
marine fi sh). Recent evidence has also shown that cadmium can be biomagnified in marine benthic food chains
(e.g., intertidal rocky shores). The biomagnification of these two metals in predatory marine fish and gastropods can
present significant health risks to human through seafood consumption in Hong Kong and the South China co astal
regions. Although metal pollution has been recognized in Hong Kong for several decades, the understanding of the
biological and environmental behaviors of mercury and cadmium still remains very poor. The mechanisms on how
different marine organisms handle metals and how such handling affects metal toxicity are extremely challenging
research topics. Such complexity is further augmented by the very complicated but unique hydrographic conditions
in the subtropical Pearl River Estuary and Hong Kong coastal waters. This proposed research project will aim to
study (1) the sources and geochemical behavior of mercury and cadmium in the PRE and Hong Kong waters; (2) the
biological fates and food web dynamics of mercury and cadmium in the subtropical region; and (3) the
bioaccumulation of mercury and cadmium in the top predators of these food chains under different hydrographical
conditions/exposure histories, and the assessment of seafood safety issues in the study area. The proposed research
will increase our understanding of mercury and cadmium pollution in coastal environments, and will provide
scientific advice to regulatory agencies and industries for better management of toxic metals in the marine

environment.

FEESERSFERRBINEIESEY - @BSLEHNARLZMHTENRERME AR TIOMNESE
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Research Output
Papers with the SKLMP included as the first affiliation LA SKLMP /&85 — B {7 {9 #AFI) 58 L

1 Liu, FJ.,, Wang, W.X. (2013)
Facilitated bioaccumulation of cadmium and copper in the oyster Crassostrea hongkongensis solely exposed
to zinc.
Environmental Science & Technology, 46:1670-1677.

2 Liu, FJ.,, Wang, W.X. (2014)
Differential influences of Cu and Zn chronic exposures on Cd and Hg bioaccumulation in an estuarine oyster.
Aquatic Toxicology, 148:204-210.
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3 Chen, B.W, Liang, X.M., Xu, W.H., Huang, X.P, Li, X.D. (2012)
The changes in trace metal contamination over the last decade in surface sediments of the Pearl River Estuary,
south China.
Science of the Total Environment, 439:141-149.

4 Yin, RS, Feng, X.B,, Chen, BW.,, Zhang, J.J., Wang, X.W., Li, X.D. (2015)
Identifying the sources and processes of mercury in subtropical estuarine and ocean sediments using Hg
isotopic composition.
Environmental Science & Technology.
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Nov 2011 - Oct 2014 (Completed)

ASSESSING THE IMPACTS OF ORGANIC AND METAL POLLUTION ON
SYMBIOTIC MICROBIAL COMMUNITIES IN MARINE CORALS AND SPONGES
BY METAGENOMICS AND TRANSCRIPTOMICS APPROACHES

A PR B N AR MR B SR AR Il 5T 18 B A0S SR NS € [ 75 S ST AR AN 3 A0 £

EWEMRTENEE
P. Y. QIAN, W.X. Wang, Rudolf S.S.WU, J.W. Qiu, O.0. Lee, Jill M.Y. Chiu

Funding Amount : HK$900,000

Polybrominated diphenyl ethers (PBDEs) have been widely used asfl ame retardants since the 1970s and become
ubiquitous in the environment nowadays. In the present study, we examined whether PBDEs could alter the
bacterial communities inhabiting the marine sponge and alter their response to environmental stress. Our results
showed that the bacterial community structure shifted from a Proteobacteria-dominated to a Firmicutes-dominated
community in response to PBDE-47 at a time- and concentration-dependent manner. Exposure to a higher level of
PBDE-47 caused a decrease in the autotrophic Chromatiaceae (potentially symbiotic) but an enrichment for the
Clostridium and other heterotrophic bacteria. A metagenomic comparison indicated that functional genes of two
bacterial DNA repair systems (UvrABC and RecBCD) were significantly enriched by PBDE-47, which may be
responsible for the repair of DNA adducts and strand breaks caused by PBDE-47. Genes responsible for bacterial
spore formation andfl agellar motility were also enriched, likely serving as a defense mechanism against the cy
totoxicity of PBDE-47. Functional comparisons showed that functional genes involved in multidrug efflux pump,
chemotaxis signal transduction, carbohydrate hydrolysis and ABC transporter for nutrient uptake were also
significantly enriched by the treatment. Our results suggest that PBDE-47 confers a selection pressure on bacterial
communities with multiple strategies to defend against the perturbation of PBDE-47.

Copper has been one of the major heavy metal pollutants in the marine environment. Effect of copper on symbiotic
microbial community in sponge, and the subsequent defense mechanism of microbial community are largely
unknown. Our treatment experiment and analysis on the copper treated sponges and the controls showed that
copper treatment has shift the bacterial community which is dominated by a sulfur oxidizing bacterium (SOB) to a
heterotrophic community dominated by Fulvitalea, Clostridium, Roseobacter and genera from Flavobacteria. The
functional analysis indicated that the copper treatment has significantly enriched the microbial functions of
membrane transport, motility and chemotaxis, and virulence. Overall, the copper treatment transferred the
symbiotic microbial community to a copper-enduring community with virulence.

Marine sponges are the most primitive metazoan and form close association with sponge-specific symbiotic
microbial communities. Sulfur cycling driven by sulfur reducing bacteria (SRB) and sulfur oxidizing bacteria (SOB)
plays essential role in many sponges. However, the detailed bacterial characteristics and physiology of SRB or SOB
are largely unknown. Here we present the first nearly complete genome of symbiotic SOB of sponge by the method
of metagenomic binning. Usage of ancient polyphosphate glucokinase, and lack of transposase suggest that the
symbiotic relationship had been established between the SOB and sponge for a long time. The symbiotic life mode
of the SOB was supported by the richness of ankyrin repeats in proteins which help the bacterium escape from
digestion of host. The complete set of the genes involved in sulfur oxidizing is supposed to protect the host from
intoxication. Remarkable lack of virulence compared to the free living counterparts probably also contributed to the
symbiosis between the bacterium and the host. Interestingly, however, the bacterium is greedy. It developed
versatility in uptake and metabolism of carbohydrates (saccharides utilization, aromatic compound degradation,
amino acid uptake and so on) for heterotrophic life, compared to the reference SOB. The capability of both
autotrophic and heterotrophic metabolism has contributed to robust competitiveness of the bacterium which has
become the most dominant species in the microbial community of the sponge.
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Research Output
Papers with the SKLMP as one of the affiliationsVASKLMP & {E#& B A1z —HIHAT

1 Tian, R.M,, Qian, P.Y. et al. (2015)
Effect of polybrominated diphenyl ether (PBDE) treatment on the composition and function of the bacterial
community in the sponge Haliclona cymaeformis.
Frontiers in Microbiology (Accepted)

Papers with the SKLMP grant or support acknowledged Zsf SKLMP>Z 35 H HA T

2 Tian, R.M,, Qian, P.Y. et al. (2014)
Effect of copper treatment on the composition and function of the bacterial community in the sponge
Haliclona cymaeformis.
mBio, 5(6):e01980-14.

3 Tian, R.M,, Qian, PY. et al. (2014)
Genomic analysis reveals versatile heterotrophic capacity of a potentially symbiotic sulfur-oxidizing
bacterium in sponge.
Environmental microbiology, 16(11):3548-3561.
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Apr 2014 — Mar 2017 (Ongoing)
IDENTIFICATION AND ASSESSMENT OF EMERGING PERSISTENT ORGANIC

POLLUTANTS (POPs) IN HONG KONG CORAL COMMUNITIES

FANMBE S P EE A EAHSRY (POPs) HIFEE
P.O. ANG, James C.W. LAM

Funding Amount : HK$900,000

Over the past decades, coral communities have become some the most threatened ecosystems in the world.
Degradation of coral communities can be associated with a wide range of environmental stressors such as global
climate change, pollution, increased sedimentation, overfishing, eutrophication and coral disease. Studies have
indicated the adverse effects of environmental contaminants to the coral species. These contaminants may
significantly cause the decline of coral communities worldwide. While the presence of major contaminants like
heavy metals in corals has been well studied, the presence of persistent organic pollutants (POPs) and their possible
effects on corals are less understood. Hong Kong is located at the mouth of the Pearl River Delta (PRD) which has
experienced a rapid rate of development over the past decades. Fast economic development, along with the large
number of manufacturing industries in the area, makes the PRD a potentially significant source of various new and
emerging toxic chemicals such as halogenatedfl ame retardants (HFRs) and perfluoralkyl substances (PFASs).
Recently, several groups of POPs including polybrominated diphenyl ethers (PBDEs) and perfluorooctanesulfonate
(PFOS) have been identified in various environmental matrices and even detected in the local wildlife. Most
importantly, increasing trends of these persistent pollutants were found in the blubber of local cetaceans and
coastal waters. In addition to PBDEs and PFQOS, some of their replacements have also been detected in the local
environmental samples such as sediment and seawater. However, there is no such information on the current status
of these toxic and recalcitrant contaminants in the local coral communities. In view of the importance of Hong Kong
as a possible refuge for corals and coral communities under the projected increase in sea surface water temperature
as a consequence of global warming, it is important to elucidate the distribution pattern of these emerging POPs
and the newly identified HFRs and PFASs in the local coastal environment, especially among the corals across a
possible pollution gradient from west to east of Hong Kong. The present study therefore examines the occurrence
and spatial variations of these traditional and new HFRs and PFASs in the local coral communities as well as the
different life history stages of selected coral species along this gradient. To the best of our knowledge, there are no
studies, to date, that consider the exposure sources of emerging HFRs and PFASs associated with coral communities.

BELTF > MMEERARAMEBRER N (MBHRFIES(L SRR ~ UEEN - BERHYE - KBEELE
b ~ MIER) TETE(L - MAHR LREBHNARES T — - IARPRESAVEMAMBEEE T
& gERitREEANMBESENRE - B > MEAESBRNSEMRECE AR - BRFIEERSEY

(POPs) FFRAEEE: D » B EEMMIARI AT AL ERAMNZ - BAVNSEZEENKI=AMNTOME - LHEH
PRIREE REAHREENA N FHRTI=AMNRASHTEAES(L2YE - WRARBRE (HFRs) MEELEY

(PFASs) HEZEEASHER - HHMRCEEZMERENENSEEBBAGFEOREZREIARE (PBDEs)
MEEFRER (PFOS) ERMAEFAMERSAY  HEEASMERESENLEKESE LANSE
& o BRIk Z 4\ - PBDESHIPFOSERMERER M (ANEMFIEK) PIRERE - AM » ZBES/HAMS
FUEMBESE FRIRRAEMEAET - B EAEREBENREKE LSS T L EB RN s g
Fr > EMERERDEZEZER > BPEEMGEERE S RBEESBRASABPENMBE S S » SR
B A MBS R R AIHFRsAIPFASSHI A T ABERER - A » €5 K 1E AP AR ERIBHFRs
FPFASSsRE R EL M A E IR BR - Bt - AW RIRE 5 L ER BT FEHFRs FIPFASs T & it BiEF & P 77
7 ZEg R EERERBYERAEEGREHPINESEMEE -
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Research Grants

Apr 2014 — Mar 2017 (Ongoing)
TRANSGENERATIONAL EFFECTS OF HYPOXIA IN FISH AND UNDERLYING
MECHANISMS

REHBRENERTERHE NS
Richard Y.C. KONG, Chris K.C. WONG, Jill M.Y. CHIU, Doris W.T. AU, Rudolf S.S. WU

Funding Amount : HK$2,200,000

Globally, hypoxia is one of the most widespread and pressing problem in aquatic environments. More than 400
"Dead Zones" have been identified by the United Nations around the world, including two out of the three major
estuaries in China (the Pearl River and Yangtze River estuaries). Extensive studies have shown that hypoxia causes
major changes in community structure as well as declines in species diversity and fi shery production over large
areas. These changes have led to severe economic and habitat losses, both in Hong Kong and worldwide. Our earlier
studies revealed, for the first time, that hypoxia is an endocrine disruptor as well as a teratogen, causing
reproductive dysfunction, deformities and a male-biased Fl generation infish. In mammals, recent studies have
revealed that some endocrine-disrupting chemicals (EDCs) can cause adverse effects in offspring (including
decreased reproductive capacity, defornities and infertility) through epigenetic alterations (including DNA
methylation, histone modification and microRNA regulation) without any change in the DNA sequence, despite the
offspring never being exposed to EDCs. A recent mammalian study further provided evidence that the exposure of
parents to hypoxia can result in sexual retardation, mortality, abnormal development and behavioural changes in
the second generation. Whether hypoxia alters epigenetic regulation and causes adverse transgenerational effects
infish remains unknown. Also, whether or not the altered epigenome may be restored to the original state, and how
long this takes remain unknown. This novel proposal aims to provide answers to these two important questions.
Clearly, the risk posed by hypoxia on the sustainability of natural populations might have been grossly
underestimated should transgenerational effects occur and persist.

EERHREERN  RESKBRREHREEMNEYNMEELZ — - TREF400Z EKBHHSEBRER TR H
REFEFR=TOFMmE ECIMRITA) - KENAARE  REERAHBENERGBRES L
MES MR EEE TR - BEE(ETE LIRS HEER T RENLBEMESHAEL - AR
RERBR T REATAP MR B LY - EE5BATATREER - BRI RANELTRENE - EHILE)
M BRI R - BMERRRIEARER AW EY) » RERNS WS B ERE N & REEEER

(EEDNARE(L - AR B EHHFHU/NRNATE) HERREEATFNZE (BEFELHEEN S BEMNR
B) MABELETMHIONARFY] - RIAN—EWBABVMFRE—FTEE - KERBNREREJEH TR
BRHER  BHEWTARR  HENT - REEEHE T REEEHE  UMERHAENTHZEREER
BENDZEARR - 5 ERENRBEEFEEE T IAREZIRRNRE  FEZ XA EREESRIEARM
o ZRIFTMER R BB EMEEEMERER - BR » REERNERJEA B EMIFES B RERHN
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Apr 2014 — Mar 2017 (Ongoing)

INVESTIGATION OF COUPLIED CIRCULATION AND ECOSYSTEM PROCESS
IN MIRS BAY-TOLO HARBOUR (HONG KONG) DURING SUMMER TIME

FRANGE-MERARERER-EREHERRBIENMAR
J.P. GAN, Paul K.S. LAM, Leo L. CHAN, H.B. LIU, Robert K.Y. CHAN, PO. ANG

Funding Amount : HK$1,500,000

In 1998, Hong Kong suffered a devastating red tide attack that resulted in the worst loss offish culture zone and
damage of marine environment. The red tide was neither originated from the nutrient rich but likely light-limited
Pearl River waters in the western part of Hong Kong waters, nor from offshore surface waters. The origin of the red
tide was from Mirs Bay, which is located in the eastern part of Hong Kong Island and occupies about 50% of total sea
area of Hong Kong. More than 10 years after the episode, the source of available nutrient that formed the red tide
remains unclear. Lack of understanding about the role of the eastern part of Hong Kong waters has hindered us
from obtaining holistic understanding on marine environment of the entire Hong Kong as well as solving the 1998
puzzle. With a deep central channel, unique shelf and coastline topography in the adjacent coastal waters, Mirs Bay
is closely linked with the intrusions of nutrient rich deep waters from adjacent shelf, as a result of amplified cross-
isobath shoreward transport at the lee of Hong Kong Island during southwesterly monsoon and from the Tolo
Harbor to the north. Based on evidences derived from HKW and from the other parts of the world’s oceans, it is
hypothesized that: (H1) circulation and biogeochemical substance transports are largely controlled by the
shelf-bay circulation associated with wind and tidally forced hydrodynamic response to the unique topography in
Mirs Bay and (H2) the nutrient enrichments from adjacent shelf and from the inland harbor lead to an enhanced
biological production in the bay. Study of this coupled harbor-bay-shelf circulation is crucial to scientifically
understand the interactive dynamics in a harbor-bay-shelf system, and to complete the picture for the oceanic
circulation and associated biogeochemical condition in Hong Kong waters. We propose to conduct field
measurements, laboratory analysis and coupled physical-ecosystem numerical modeling to investigate
hypotheses H1 and H2. Ultimate goal of the project is to identify the process and mechanism that the eastern part

of Hong Kong waters play on the water ecosystem in the entire Hong Kong waters.

£ 1998 - HEEBR T ORBRMENFEER SR T ALURRBRENKESEXEISFERRELE -
ZRERATHEEEAAASBEEETEMNINIMAKSIE  BFRRIRTHERREK » ZHFHERTEER
A EBKISAREEL 5000 KHEE - B THRFREMNSK  RAEFRRASEMTETENRRNART
g - HEABRIMKENRHTCEERR T HMHTESTRENAGZRIER D EMBEI Lk 1998 FiRmE
A2 o KIEEAEBIFERNPIRKEFBFANLER SR - EfpSRETE  FESIEEUR
ERAILEANESRREERRGE TS At SEREREKNAGEEABENKREAGEENER
FE - RBUTBKEUL ZEHAEMIBIREFEKSGEINGERE - FPRHBUATMEMRE © (B& 1) X
BANBRRMEYI (B EEE T BT TRR-SERATEA BT TR RHHKS HEE
& (B 2) REIOERTAEEONESEEREEHABENENEENRIANEIZRRA - ¥ Lt
A-88-EREARANBSMAHNSERZB R AN LB HEKG D EEERE T A KN EFRR M
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Research Grants

Apr 2014 — Mar 2017 (Ongoing)

DEVELOPMENT OF ELECTROCHEMICAL SENSING PLATFORM BASED ON
AUNPS MODIFIED TiO2 NANOTUBES FOR DETECTION OF EMERGING
CHEMICALS OF CONCERN AND PHARMACEUTICAL RESIDUES
FEER S MK FEHN — SRR KENE L RERFE G ANRES Y
EEyRil

Michael M.S. YANG, R.S.S. WU, Paul K.S. LAM, Michael H.W. LAM, Leo L. CHAN
Funding Amount : HK$900,000

The current methods for the determination of environment pollution involve time-consuming detection processes
and complex pre-treatment steps, which are not suitable for in-situ monitoring of samples and rapid processing of
multiple samples.

Electrochemical sensors are expected to play an increasing role in environmental monitoring. Significant
technological advances facilitate the environmental applications of electrochemical devices. They are inherently
sensitive and selective towards electroactive species, fast and accurate, compact, portable and inexpensive.
However, many current used electrodes are prone to surface fouling and passivation by radical intermediates or
polymerization products generated by the electrochemical reactions between the analytes and electrode surface,
which can lead to significant signal attenuation as well as reduced sensitivity and selectivity over time.

Recently, a refreshable electrode composed of AuNPs modified carbon-doped TiO, nanotube arrays (C-doped TiO2-
NTAs) was proposed and fabricated in our lab by quick annealing of the as-anodized TiO,-NTAs in argon and
electrodeposition. The electrode not only has excellent electrochemical activity, but also can be easily
photocatalytically refreshed to maintain the high selectivity and sensitivity because they combine the merits of high
electrocatalytic properties of AuUNPs and photochemical properties of C-doped TiO-NTAs.

By taking these advantages, we plan to develop high-sensitivity and recyclable electrochemical sensing platforms
for environment pollutants monitoring, e.g. emerging chemicals of concern (ECCs) (Alkylphenol, phenol, bis-phenol
A, Benzo(a)pyrene, etc.), pharmaceutical residues (PRs) (sulfonamides, erythromycin, azithromycin, etc.) and
microcystin. The outstanding and promising electrochemical analysis may have immense potential in high-
sensitivity and high-selectivity sensor devices for environmental pollutants monitoring.

BEl - WARESRINGEARS - EERZHAMTERRRETRREE - SEUBEEH - HREXEMNE
B FIEAE S RERA TR TR o
BBWANE - AREALABE EYEMEENS  2REER - AR REHEANRETSERCE
RIEEANSENEETEIEM - EWMEERTTENZL - R iﬁ’ﬁﬁ’]%ﬁ%ﬁﬁﬁﬁ%%—ﬁiﬁﬁ%’%FEJ%E e
BLERABED - BRWANTYENEREEBNERE - EARIHATYSERSIEERAE T RERNE
G HREBENERM - BEUEMRENRE  KREREDNES - E%élﬁ AR o Rtk - BAZER]
BHMEM/ECEERSABRENMATRNRERAEE -

& AEREEEBBHENTTEARE T —ERAAEXEMEBERN SR AKERS(C-doped TiO-NTAs) E
i BBECRNTTEFRK SN AT IRENHE " S(LRMKERTRALRBESERD - ZEAEW/ELS
ERBGE T MASBENEREBEMMERMZSMIOFTRMENES > AU EREBRAARFELS
PRI EIRY » XA URFFEBAR SR AEFMBRIEESENBER THERETHARIEZREDNERHNYGEAAR
BE o
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A FEARBLA) -
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Apr 2014 — Mar 2017 (Ongoing)

FUNCTIONAL RESPONSES OF MARINE ECOSYSTEM TO HYPOXIA

FRANGE-EAE R ER-EEBHERRBIENHAR
Rudolf S.S. WU, Nora N.F. TAM, Paul K.S. SHIN, S.G. CHEUNG, Doris W.T. AU,
P.O. ANG, Jill M.Y. CHIU, Y. LIANG

Funding Amount : HK$2,000,000

The primary objective of environmental management is to maintain the sustainability of ecosystem

services. Traditional approach widely adopted is to maintain biodiversity, based on the assumption that different
species in the ecosystem perform different roles and functions, and decrease in biodiversity would impair
ecosystem function and hence ecosystem services. Emerging evidence shows that this assumption may not
necessarily be true, since the function of the species eliminated may be covered by other species performing the
same function. Indeed, it has been shown that ecosystem function does not necessarily have a strong and direct
dependence on species diversity. Thus, from an environmental management perspective, protecting ecosystem
function would be much more important than protecting ecosystem structure, since the former is directly related,
while the latter is only indirectly related, to ecosystem services. Nevertheless, the effects of pollution on ecological
function of marine ecosystem remain virtually unknown.

Hypoxia poses a significant threat to marine ecosystem over very large areas worldwide. The problem of hypoxia is
particularly pronounced in China, and two out of the three major estuaries have been designated as “Dead Zones”
by the United Nations. In this proposal, both laboratory and field experiments are proposed to test the hypothesis
that hypoxia will alter important ecological functions of microbial community (i.e. nutrient recycling, decomposition
and aerobic/anaerobic activities) and benthic community (trophodynamics, functional groups, metabolism,
secondary productivity, carbon sequestration and energy status), thereby affecting ecosystem services. This pioneer
study will enable us to understand the functional roles of microbial and benthic species in marine ecosystem, and
how these important functions may be affected by hypoxia. This completely novel research will also provide
extremely useful information for marine environmental management, and enable us to build our core capability in
this new area and capitalize the enormous funding opportunities presented to us in the coming years.

REEEIZAREAREERARBRBNTHEN - BZRANERTTDEZERFENSZHMY - R RTRYRE
EERRARPATIENABMINE EMSHENRESZEINERRRING E MPERRY - HEERN,
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HRAGERINENLERR HRAK - B ERAEENFEREMELIEFERRGEN T EAEE,F
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Research Grants

Summary of the Director Discretionary Fund (DDF) Projects

DDFIE H#t 2

Oct 2013 - Oct 2014 (Completed)

PROJECT PSI-FI PARTICLE SPECIES IDENTIFICATION BY FLOW IMAGING
USING LIGHT SHEET MICROSCOPE AND FLOW CYTOMETRY

£ Y A B SR AR EAUR LR EPSI-FIRFETYIIE R E
Robert K.Y. CHAN, Leo L. CHAN, Vicky J.J. WU, J.L. WU

Funding Amount: HK$100,000

The project involved the development of a new type offield instrument of imagingfl ow cytometer that can
produce very sharply focused fluorescence images of all the phytoplankton particlesfl owing through aflow tube.
The project is a successful one in that the flow rate achieved far exceeded our original goal reaching 30 ml/min.
With an imaging speed of 100 frames per second, we can now obtain up to 300,000 particles per minute. This
surpassed 2 orders of magnitude better than current technologies. The system is ideally suited to real-time
measurement and enumeration of phytoplankton in the water. Using software, biomass communities can be
determined and species identifications are possible. An area of interest is to use the instrument to look for HAB

species to both study the biology of these particles as well as an early warning system for HABs.

AEEFERMEENEAURSEERKRGARSE - RO EEFEai B iR nEthe - aRlEth
EREENEEER - AER BT EEEDBERBRMREPNER - JLUEEZI30ml/min - HE710008/ 5L
BHEECSRMELETNESSEIEBIFEYHFNER - SEILRAMMEGKIEH2EHER - %
AR EARERE IR KT REFEY - REEREIMTENREKPNEYEE L ETIEET - %
X fifP] B RS A S IR EIRRTE - MRS REN AR » LB HRHRERR
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Jan 2015 - Dec 2015 (Ongoing)

DESIGN AND EVALUATION OF A FWM-LED LIGHT ENGINE WITH VISIBLE
SPECTRUMS MODULATED FOR PHOTOBIOREACTORS (PBRs)

RET R FHE R B A AR RERRA LED 25| e A Yk B s
S.C. SHEN, Y.M. CHEN

Funding Amount: HK$80,000

The thesis present a novel full wavelength modulation LED (FWM-LED) light engine to improve traditional
photobioreactors(PBRs) of single wavelength. The FWM-LED light engine consists of RGBW LED light sources,
coupling lens, and opticalfi bers. The coupling lens is designed using symmetrical luminous intensity distribution
curves, LIDC Mapping, which computing light distribution curve and light energy mapping. This LIDC mapping
method can simplify our design into correspondent with the LIDC angles of light sources and target. It is for fiber
coupling lens, which is increasing the efficiency of coupling between entrance of fi ber and RGBW light sources. In
general, temperature could affect alga’s growth either, so providing air condition system to helping heat-dissipating
is needed. Therefore, this study design and fabricate the FWM-LED light engine in outdoors then light would pass
throughout the coupling lens. The bendable fi ber could guide the light into the PBRs providing luminance.
Experimentally observed the biomass of case using FWM-LED light engine are 166% higher than the case only
providing white light. Therefore, the FWM-LED light engine can provide spectrums near to the ideal for microalgae
to enhance the biomass increasing remarkably in a unit period cultivation.

AMRZHFT—ENE R RAASPLEDNSE5 % > ARSI EER N EYRFESS (photobioreactors, PBRs) Fr{#
HE—KRLE - WRRAAZNHES|BEETR G BZREBLAXANLEDNR ~ BE5BHEME - Hoh
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BRE - —ME > HRBCERNRAESCRER M BEEEENAESREMRENER  IUETESINR
HEREFRERE - Bt ARRBFT LR TRBEZNNNERITAS KBS %E  FIHBEBEHEME
HARBREEANE F » LFERANBEETDLEY) R ESS(PBR)RITENE - HERBE - HFENRHER - £H
WRAIASLEDN 25| B85 HRA MG ERFALEDE YCAM1.661F - WLk - FHRAIFABLEDI 25| %48
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Research Grants

Summary of the Open Science Research Fund (OSRF) Project
OSRFIE H#E

Mar 2014 - Feb 2016 (Ongoing)

HEALTH RISK ASSESSMENTS OF RESIDENTS IN THE PEARL RIVER DELTA
EXPOSED TO BROMINATED FLAME RETARDANTS (BFRs)

AT = ANBRER RS KB AR R E bR 5T A5
M. H. WONG, Y. B. MAN, Chris K. C. WONG, H. S. WANG, S. C. WU, James C. W. LAM, Paul K.
S. LAM, Paul D. JONES, John P. GIESY

Funding Amount : HK$100,000

The concentrations of polybrominated diphenyl ethers (PBDEs) and novel brominated flame retardants (nBFRs) such
as methoxylated (MeO-) and hydroxylated (OH-) PBDEs in the environment and humans have been increasing in
recent years all over the world. This is particularly the case in the Pearl River Delta (PRD), which is a global power
house producing a large amount of electronic products. As important environmental endocrine disruptor
chemicals, these organobrominated compounds have the potential to cause serious thyroid hormone disruption,
neurotoxicity and adverse developmental effects in humans. However, our knowledge about the intakes, body
accumulation and potential transgenerational exposures to these BFRs, especially nBFRs, is very limited. We
hypothesize that (1) PBDEs and nBFRs could accumulate in human bodies via inhalation and food ingestion,
especially fish consumption, and (2) The accumulated PBDEs and nBFRs in the maternal body can be biotransferred
to the next generation via transplacental transport and breast feeding. The major objectives of the present proposal
are to develop validated methods for the analysis of nBFRs, investigate their occurrences in foodstuffs, and human
tissues and to evaluate the associated health risks. This proposed project comprises 5 parts: (1) Determination of
average daily intakes of BFRs for residents in the PRD, via consumption offi sh and other food products available in
the region; (2) Measuring the transfer of BFRs through the intestinal barrier using the Caco-2 cell line model, the
transport of BFRs across human cultured alveolar A549 cell monolayers (3) Assessing human health risks of
oganobromine compounds in human blood and breast milk samples, and the correlation of BFRs concentrations
between daily intakes and human body burdens; (4) Determining transgenerational exposure of BFRs to newborns
in the region via placental transfer and breast feeding; and (5) Reviewing the current issues and providing guidance
concerning food consumption for local residents, especially for sensitive populations such as pregnant woman,
women of childbearing age, and infants, with regards to BFRs.

IRERIRIBER ABEBOINZREZEER (polybrominated diphenyl ethers » PBDEs) FI#T &R ZBEMAZE (novel
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(1) PBDEsHINBFRsAIBBMAFMBYENEARPER  FRISBERFERMEA; 2) Z2HEBAEEMN
PBDEsANNBFRsAJ # B AR B A ZL(HE - TEBHAZBnBFRsA T » HIER M ~ ABASTHNERIBERHE - U
REMENERER T ARERTINER - ZIREMRER5HS . (1) AERIZAMNtEERBRAER
mAEMHNECRERABIIBFRBAE ; (2) BiBCaco- 24l #k1E AL A EBFRs & 550 I8 R fE U IR 1B ;
BFRsZEEFM/EASA9AME B ERER (3) BBEABMRANHAILRERPHNEHRR DO FEERER
b - AMBFRsEEHEAEEARZ - NBAWHNHERM ; (4) AEEMFERBIBRBEIBAFIEBFRHIE
W (5) EIEEEEBFRsHEFAMIEERTIY > REMER @ HAIR2E HANBI R EREHRAFRHRDHE
Bigg o

State Key Laboratory in Marine Pollution

91



Research Output
Papers with the SKLMP as one of the affiliationsVASKLMP & 1E#& B A1z —HIHAT

1 Man, Y.B., Chow, K.L., Man, M., Lam, J.C.W., Lau, FTK,, Fung, W.C, Wong, M.H. (2015)
Profiles and removal efficiency of polybrominaed diphenyl ethers by two different types of sewage treatment
work in Hong Kong. Science of the Total Environment, 505:261-268.

2 Chen, Z.J., Liu, H.Y,, Cheng, Z., Man, Y.B.,, Zhang, K.S., Wei, W., Dy, J., Wong, M.H., Wang,H.S. (2015)
Polybrominated diphenyl ethers (PBDEs) in human samples of mother-newborn pairs in South China and
their placental transfer characteristic. Environment international, 73:77-84.
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Academic Meetings/ConferenCe

Academic Meetings/Conferences 2 fif & i /78 FE
The Fourth Academic Committee Meeting of the
State Key Laboratory in Marine Pollution

SRR ERERESE—

On 13t to 14th January 2014, the Fourth Academic
Committee Meeting of the State Key Laboratory in Marine
Pollution (SKLMP) was held at City University of Hong
Kong. Ten Academic Committee members including Prof.
Jilan Su, Dr. Don M. Anderson and Prof. Minhan Dai
attended the meeting, together with 20 special guests
from the US, Canada, Taiwan and mainland China, and
about 100 delegates from SKLMP member laboratories and
universities.

This meeting was divided into two sessions. The first part
involved SKLMP research project reports and the second
part included a presentation delivered by the SKLMP
Director, together with the Academic Committee Meeting
which evaluated the working progress of the SKLMP in
2013 and formulated the SKLMP development plan for
2014.
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Prof. Kwan Sing Lam, Director of the SKLMP, delivered a
speech to welcome guests and expressed his sincere
gratitude to them for their support of the establishment
and development of the SKLMP. In the first session, SKLMP
members (Prof. Shuk Han Cheng, Prof. Kwan Ngok Yu, Prof.
Mei Yee Leung, Prof. Yuanpei Qian, Prof Ming Hung Wong,
Prof. Xiangdong Li, Dr. Wai Ting Au, Dr. Lai Chan, Dr. Siu Gin
Cheung and Dr. Margaret B. Murphy) presented their latest
research developments to guests, followed by in-depth
discussion in the meeting..

In the second session, Prof. Kwan Sing Lam delivered the
SKLMP Director’s report to the Academic Committee,
covering the topics of research progress, laboratory
platform formulation, funding utilization, cultivation of
research talent, international communication and
cooperation and public education.

The Academic Committee discussed and evaluated the
development of the SKLMP in 2013, affirming the lab’s
achievement and suggesting that as a laboratory jointly
established by six universities, the SKLMP should set clear
development goals and deepen communication among
the member universities on resource sharing and
collaboration.
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The Fourth Xiangjiang Marine Forum-Workshop on
Marine Algae (2014)

On 20t March 2014, hosted by the State Key Laboratory
in Marine Pollution (SKLMP), City University of Hong
Kong, and co-hosted by the Hong Kong Agriculture,
Fisheries and Conservation Department (AFCD), the
Fourth Xiangjiang Marine Forum-Workshop on Marine
Algae was opened with remarks by the SKLMP Director,
Professor Paul Lam. This workshop was the fourth in the
series of seminars of the Xiangjiang Marine Forum held
successfully since 2012. Referring to the wide range of
studies covered in the seminar, Professor Paul Lam
emphasized that “Everyone attending the seminar is
equally important, and so is every speech” In this way,
this seminar aimed at integrating studies from various
fields to inspire new ideas.

The main theme of this seminar was divided into three
categories: environmental and contamination
assessment of marine algae; applications of marine
algae; and the development and challenges of
scientific diving. Environmental assessment of marine
algae is crucial to the coastal ecology and marine
fisheries of China, and there was in-depth discussion of
this topic during the workshop. The application of
marine algae is an emerging hot topic in the scientific
community, since they can be used in nutraceuticals,
bio-diesel, marine Vibrio infection reduction, diabetes
treatment and anti-aging cosmetics.
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Afield trip was arranged on the second day to allow the attending

scientists to have practical experience infield sampling as well as
obtaining fi rst-hand knowledge about marine algae in the Hong
Kong coastal region. Attending scientists from the Asia-Pacific region,
staff from the SKLMP and AFCD, as well as students were able to get
involved in the process of sampling through diving to better
understand field sampling and the hardships that might be involved.
The algal experts in attendance used the algal samples collected on-
site for demonstrating the methods of collecting, isolating and
identifying micro- and macro-algae. Thisfi eld trip not only offered
opportunities for on-site study and a better understanding of marine
algae, but also provided a good platform for sharing ideas.

In light of the diversity of participants’ knowledge and experience in
variousfi elds, this seminar stimulated new ideas and sparked
excitement which we believe will strongly promote comprehensive
scientific development and cooperation, and the on-site sampling
experience will stimulate the interest of participants in marine
research and conservation.
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Academic Meetings/Conferences "

The First Brainstorming on Marine Visualization
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On 20t June 2014, hosted by the State Key Laboratory in Marine
Pollution (SKLMP), City University of Hong Kong and the Research
Center for the Oceans and Human Health, City University of Hong Kong
Shenzhen Research Institute, the first brainstorming session on Marine
Visualization was held at City University of Hong Kong Shenzhen
Research Institute Building. Delegates from government, universities
and enterprises attended the brainstorming session, including Dr. Lai
Chan, Vice Director of H20, City University of Hong Kong Shenzhen
Research Institute; Mr. Zhiwen Zheng, Director of Shenzhen Marine
Environment and Resource Monitoring Center; Mr. Raymond Man,
veteran underwater photographer; Prof. Zhonghua Cai, Vice Director of
Division of Ocean Science and Technology; Mr. Qingbei Jiang, Vice
President of Literary Federation of Shenzhen Longgang District; Mr.
Tony Chen, Science Research Manager of City University of Hong Kong
Shenzhen Research Institute; and Ms. Fiona lJiang, Chief Operating
Officer of the Business College, City University of Hong Kong.

Dr. Lai Chanfirst delivered a speech entitled “Scientific diving, public
safety diving and marine protection”. With photographs and video, Dr.
Chan introduced the application of diving in scientific research, the
newly-established Sea Dweller Union (SDU) and the Asia Pacific
Academy of Underwater Sciences (APAUS), currently in preparation. He
considered that besides recreation, scientific research, reef checking
and garbage collection, divers with professional qualification could
fulfill the missions of marine rescue, victim retrieval and criminal
evidence collection. Therefore Dr. Chan expected that government,
universities and enterprise could jointly promote the development of
scientific diving.
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Dr. Meng Yan from the SKLMP then introduced the
research directions of the SKLMP and the marine
visualization project, including promotional videos of
SKLMP development, diversity and community structure
of coral reeffi shes in Shenzhen and public education
about scientific diving, with the goal of further
popularizing marine sciences education to the public. Mr.
Raymond Man explained the significance and feasibility of
the marine visualization project from the perspective of
photography and shared his photography experience in
Hong Kong as well as the video produced by his team.

The rest of the meeting was a discussion hosted by Prof.
Zhonghua Cai to share guests’ views on marine
visualization. Director Zhiwen Zheng from the Shenzhen
Marine Environment and Resource Monitoring Center
mentioned that the Shenzhen government attached great
importance to marine ecology protection and considered
that the aim of the marine visualization project was for the
public in Shenzhen to explore the beauty of the oceans.
Mr. Qingbei Jiang explained that marine ecology could be
expressed by means of painting and expected that marine
scientists could provide authentic marine material as
painting resources. Ms. Fiona Jiang looked forward to the
cooperation between the marine visualization project and
the Business College of City University of Hong Kong,
utilizing the public and private funds of the Business
College to develop this project. Other attending guests
presented the views of their industries. All of the guests
were positive regarding the development of the potential
of the marine visualization project and reached an
intention to cooperate to jointly promote it.

After the brainstorming session at the City University of
Hong Kong Shenzhen Research Institute, guests then
went to the Guan Shanyue Art Museum to visit a painting
exhibition called “Love of Earth” held by Mr. Qingbei Jiang
and had a group photo with the paintings.
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Academic Meetings/Conferences

The 11thInternational Symposium on Persistent Toxic
Substances (ISPTS)

e P e LU sk

On 27t to 30th, October, 2014, the 11t International Symposium
on Persistent Toxic Substances (ISPTS) was held at City University
of Hong Kong. It was co-organized by the State Key Laboratory in
Marine Pollution (SKLMP), Department of Biology and Chemistry,
City University of Hong Kong, the State Key Laboratory of
Environmental Chemistry and Ecotoxicology (SKLECE), Research
Center for Eco-Environmental Sciences (RCEES), Chinese Academy
of Sciences and the State Key Laboratory of Environmental and
Biological Analysis (SKLEBA).
attended this symposium.

About 200 scientists and experts

The ISPTS2014 consisted of a two-day symposium and a one-day
field trip. The symposium covered interdisciplinary topics of
significance, ranging from analytical chemistry and the
characterization of PTS to environmental and eco-toxicology. The
main themes included: 1. Sources and fate of PTS; 2 Toxicology of
PTS; 3 Emerging PTS of concern; 4.Risk assessment of PTS;
5.Mitigation and remediation of PTS; 6.Analytical and Bioanalytical
methods. During the symposium, scientists from the US, Canada,
Japan, Australia, Taiwan, Hong Kong and mainland China
exchanged their most recent findings on PTS with oral and poster
presentations, including Chief Editor of Environmental Science &
Technology, Prof. Jerald L. Schnoor, and Chief Editor of
Environmental Health Perspectives, Prof. Hugh A. Tilson.

Awards for “Young Scientist”, “Best Oral Presentation” and “Best
Poster Presentation” were announced at the closing ceremony of
this symposium. Dr. James. CW. LAM, from SKLMP won the
“Young Scientist” award while Dr. Mirabelle M.P. TSUI and Miss
Qian WU won the “Best Poster Presentation.” After the two-day
symposium, some of the participants joined the field trip to Hong
Kong Geopark on October 30th.

State Key Laboratory in Marine Pollution
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The International Symposium on Persistent Toxic
Substances (ISPTS) has been held annually since 2004,
and it aims to provide a valuable opportunity for
environmental scientists and experts from all over the
world to interact and exchange research ideas and
contribute to global understanding of PTS.

®§¢§ The 11th International Symposium on
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Review of Major Event

Review of Major Event
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Shenzhen Key Laboratory for Sustainable Use of Marine
biodiversity (SUMB)

IG5 B AT 5 0

Marine biodiversity is of great significance and plays a pivotal role in
providing a unique set of goods and services to society. To improve the
marine ecological environment and develop the sustainable marine
economy of Shenzhen, Shenzhen Key Laboratory for Sustainable Use of
Marine Biodiversity (SUMB)
was established with the
approval of the Shenzhen
Science and Technology
Innovation Commission and
with support from the
research experts in the
SKLMP. The aims of the
SUMB are to promote
academic exchange and
collaboration in marine
environmental science, to
enhance the awareness of
marine environment
protection, to facilitate the
sustainable use of marine
resources and the healthy
development of the marine industry, and to focus on a study of the
comprehensive environmental problems and their countermeasures. SUMB
will attempt to become a highly influential laboratory in Shenzhen as well as
in the Pearl River Delta and an integrated platform for research,
development, training and education, technology transfer and professional
services. SUMB will be in a significant position for developing innovative
talents with ability in marine environment research. SUMB is established on a
multi-disciplinary basis in order to study key scientific questions, and the
main research directions include: (1) Coastal marine biodiversity and
ecological integrity; (2) Research and development of marine bioactive
compounds and their applications; (3) Ecological restoration and
conservation of the marine environment; and (4) Sustainable development
of marine ecological aquaculture.
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Academic Exchange and Collaborations
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The 16 China High-Tech Fair in Shenzhen £+ 7N BRI B E

On 16th November, 2014 > the 16th China High-Tech Fair began
in Shenzhen Convention & Exhibition Center. With the theme of
innovation-driven growth and environmentally-friendly
development, this High-Tech Fair contained six sessions such as
High-Tech Trade, High-Tech Product Exhibition and China High-
Tech Forum. The City University of Hong Kong Shenzhen
Research Institute selected 11 key projects to display in its
booth. The State Key Laboratory in Marine Pollution (SKLMP)
exhibited a phytoplankton flow cytometer and benthic
dinoflagellate bioreactor as examples of ongoing cutting-edge
research on toxic algae monitoring and benthic dinoflagellate
culture. The scientific diving training system was also in the
spotlight at the fair. The scientific diving training system aims to
maximize the protection of scientific divers and the underwater
environment at the same time. SKLMP will continue to improve
this training system through various kinds of diving activities,
deepening and broadening underwater scientific research.
SKLMP will also make full use of the market demand
information received from participants of the High-Tech Fair,
speeding up the promotion and application of scientific
research achievement.

16 Nov 2014
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A Visit of the State Key Joint Laboratory of Environment Simulation
and Pollution Control to the SKLMP, CityU
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On 25th to 26th August 2014, Ms. Xia Huang, Director of
the State Key Joint Laboratory of Environment
Simulation and Pollution Control (ESPC), together with SoE)
four ESPC secretaries—Ms. Ruirui Li, Mr. Zhigiang
Wang from Tsinghua University, Ms Xiuhua Ji from
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Peking University and Ms. Yun Qi from Beijing Normal
University—uvisited the State Key Laboratory in Marine
Pollution, City University of Hong Kong (SKLMP). The
delegation was warmly received by Prof. Paul Kwan
Sing Lam, Director of the SKLMP and Dr. Leo Lai Chan,
Vice Director of SKLMP. During this visit, both sides
discussed future collaboration, lab operations, and
daily laboratory management and administration
work, with the expectation that future exchange of
ideas and methods and promotion of scientific
research will occur.
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Visit of Ming Fai International Holdings Ltd
IR IEE PR B IR A R S

On 16th June 2014, in order to further promote
exchange and cooperation between university
research institutes and private enterprise, Prof. Jo-
shu Zhang from the Department of Chemical
Engineering, National Cheng Kung University,
Prof. Zhonghua Cai of Tsinghua University and Dr.
Lai Chan, Vice Director of the State Key Laboratory
in Marine Pollution (SKLMP), City University of
Hong Kong, undertook a visit to Ming Fai
International Holdings Ltd. The delegation was
received warmly by Ms. Elaine Chan, the R&D
Director of Ming Fai, and her colleagues. In the
meeting the delegation discussed the research
and development of a coral-friendly UV blocker
from the aspect of algal extraction, and laid down
plans for future close cooperation in marine
technology research, including jointly promoting
the development of marine scientific research.
After the meeting, the delegation visited the Ming
Fai showroom with a detailed introduction from
Ms. Chan and her colleague.
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Visit of the Monterey Bay Aquarium Research Institute (MBARI)

to Shenzhen and Hong Kong 3 & S 45 51 &

On 5% to 11th May 2014, Dr. Lai Chan, Vice Director of the State Key
Laboratory in Marine Pollution (SKLMP), City University of Hong Kong
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welcomed Dr. Chris Scholin, President and CEO of Monterey Bay Aquarium

Research Institute (MBARI) and Dr. James G. Bellingham, MBARI Chief
Technologist, as well as Dr. Yanwu Zhang, undertook a visit to universities
and research institutes in Nanjing, Shenzhen and Hong Kong. During these
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(Monterey Bay Aquarium Research

visits, experts and scientists held in-depth discussions on marine scientific

research, establishing a solid foundation for future research cooperation,
talent cultivation and industrial application. The MBARI delegation was
invited to Shenzhen University Town Library and delivered a lecture entitled
“The development and Application of Autonomous Ocean Observation
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TRRFERE L —IT=AERR > Rl
ERSHESRETRMIIN o AR

Systems”. The lecture theatre was full and there were positive interactions

between the speakers and audience during the Q&A session, creating a good

academic atmosphere.
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The International Conference on underwater science,
technology and education (ICUTE)
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Scuba diving is playing an important role in the study of marine
biology, ecology and environmental science in recent years and is
treated as a type of research method similar to molecular
biotechnology. In addition to the study on the cutting-edge
researches in marine pollution, SKLMP would like to carry out
underwater sampling and ecosystem investigation by scuba diving,
pushing forward the development of underwater scientific research
and scientific diving professional education. Scientific Safety Diving
in Asian-Pacific Region is initiated by the marine scientific research
team in SKLMP, referring to a diving mode that will maximize
protection of scientific divers and underwater environment. The
development of scientific safety diving is at the initial stage in
China. To advance the progress of the marine science and culture
and develop international cooperation in marine scientific research,
the International Conference on underwater science, technology
and education (ICUTE) will be held in City University of Hong Kong
on 17th-23th July, 2015. City University of Hong Kong will jointly
organize the conference with Division of Earth Sciences of National
Natural Science Foundation of China. This conference is also
supported by Beijing-Hong Kong Academic Exchange Centre and

The Hong Kong, Macau and Taiwan Affairs Office of The National
Natural Science Foundation of China, and Education, Science and

Technology Department, Liaison Office of the Central People’s
Government in Hong Kong Special Administrative Region. With
conference talks and scientific diving training > this conference
aims to explore the setup of thefirst scientific training
system in China, to facilitate the international
collaboration of underwater research
and to raise the public awareness

for marine conservation.
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Academic Exchange &

Project SEA (Sustainable Eéological Aquaculture)

The State Key Laboratory in Marine Pollution will collaborate with high-level research teams from Taiwan, mainland China and Hong Kong to promote
and develop high-tech aquaculture in Hong Kong. A business license has been approved by the AFCD, and a new fish culture zone in O Pui Tong has
been selected to be the first near-shore marine aquaculture station for the project. With the purpose of developing high quality, efficient and
environmentally friendly modern aquaculture, we plan to carry out the following work:
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1. Aquaculture Environment monitoring: Development of novel optical online monitoring and alert
system for separation and enumeration algal bloom species

Maintaining a good mariculture environment is a key to ensure sustainable use of
fish culture zones and successful rearing of healthy and high quality fish. The Hong
Kong aquaculture industry is facing two major challenges: HABs and marine
pathogens, each of which can cause fish disease and mortalities. Currently, the
Government conducts regular sampling to assess the composition and density of
phytoplankton in Hong Kong marine waters, but this type of monitoring is not
carried out for pathogens. Moreover, the snapshot monitoring scheme provides
only cross-sectional data and requires manual species identification, which can
result in unreported cases or a delay in reporting. Therefore, the health authorities
and aquaculture operator may not be able to make proactive management to
mitigate economic impacts caused by outbreaks of HABs and marine pathogens.

Our recently established fish raft at O Pui Tong is an experimental mariculture
platform to support in situ scientific research and to facilitate development of
sustainable ecological aquaculture in Hong Kong. To deal with the environmental,
social and economic problems caused by HABs and marine pathogens, this team of
researchers has initiated regular samplings to characterize spatio-temporal
variations of environmental factors, HAB species and marine pathogens in the
marine waters. However, it is time consuming and labor-intensive. Here we propose
a major step forward through the acquisition and deployment of two submersible,
autonomous instruments, the Imaging flow Cytobot (IFCB) and Environmental
Sample Processor (ESP) to provide high-resolution, continuous data on the
abundance of a wide range of phytoplankton and marine pathogens in the
mariculture zone.

Here we propose to jointly deploy these instruments in Hong Kong marine waters
using our fish raft as a platform to collect real-time data on the composition and
density of phytoplankton and marine pathogens that will reveal patterns during
the cycles of HAB and marine pathogen outbreaks and provide early warning to
the nearby aquaculture operators and Hong Kong government. Furthermore, data
from the joint ESP-IFCB deployment will be compared to another newly invented
instrument for phytoplankton monitoring by this team. The outcome will advance
our understanding on the control of HABs and fish disease, enable the invention of
advance field equipment for HABs and marine pathogen detections, and facilitate
sustainable development of fisheries industries in Hong Kong.
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2. Investigation and analysis of epidemiological findings with regards to data collection on the
presence of marine pathogens and disease diagnosis in fish cultured in fish culture zones

The collection of baseline data regarding the presence of certain pathogenic
marine organisms deserves epidemiological analysis to determine the
significance of the organisms found. This must be coupled with the gross
pathology and histopathology findings from diseased animals. Only by
determining the significance of these pathogens will it be possible to move onto
the next step in reducing fish diseases in mariculture zones by the use of, for
example, risk analysis to determine the likely port of entry of pathogens and to
examine the standard operating procedures of the fish farmers to assess the risk
factors for disease and establish some biosecurity criteria. The collection of data
will facilitate the development of disease surveillance criteria and allow an
improvement in fisheries production.

Investigation and correlation of waterborne pathogens to pathologicalfindings in Epinephelus
coioides and Epinephelus lanceolatus

The principal aim will correlate waterborne pathogens identified with the ESP to
the gross pathology and histopathology of diseased or dead groupers. This will
allow for initial baseline data being documented for lesions and pathogen
relationships in Hong Kong. The routine necropsy procedures, histopathology,
special and immunological staining of organs and tissues will be carried out. This
information is needed to determine if the waterborne pathogens found cause
overt disease or chronic disease that may either hinder their development, render
the fish unfit for consumption, or cause a direct public health impact. Therefore
determining and quantifying the importance of the waterborne pathogens found.

3. Prevention and control of fish diseases

We plan to import a fish virus vaccine against nervous necrosis virus and iridescent
virus for injection or oral use, and rapid virus detection kits from Taiwan for fish
disease control; to develop disease-resistance and a growth-stimulating fish feed
with the cooperation of researchers from Taiwan.

4. Fry production

We intend to introduce economic PI-SPR (Pre-immunized Specific Pathogen
Resistant) early hatched fry in order to provide high-quality fry or juveniles of high
economic-valued groupers to local fish-farmers. A combination of Recirculation
Aquaculture System (RAS) and the traditional method of growing fish in outdoors
cage will be used to minimize the morality of fishes.

This RAS will be used to rear fish fry at high densities, in indoor tanks with a
"controlled" environment. Recirculating systems filter and clean the water for
recycling back through fish culture tanks. New water quality technology, testing
and monitoring instrumentation, and computer enhanced system design
programs, much of it developed for the waste water treatment industry, can been
incorporated and these have revolutionized our ability to grow fish in tank culture
and fish pens.

5. Equipment development

We will set up a multifunctional laboratory on fish rafts to explore the ways to
mitigate harmful algal blooms and reduce aquaculture pollution; and develop and
install environmentally friendly equipment supported by green energy (such as
wind and solar power) and invent new types of fish raft for high technology
aquaculture development.

6. Service and product promotion

We will invite and employ fishermen affected by the ban on trawling to join the
project, thus making a contribution to the nurturing of a new generation of
fishermen. The laboratory on the fish rafts will be open to nearby fishermen for
emergency testing and analysis, and we will provide technical guidance and new
products, such as fish, vaccines, food, farming equipment, etc. to local fish
farmers. We will also further develop a new Standard Operating Procedure (SOP)
to enhance the standard and quality of locally cultured fish into international
standard.
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THE 6TH ENVIRONMENT AND HEALTH
SUMMER SCHOOL (EHSS) ON
“OCEANS AND HUMAN HEALTH?”

N BIEREI R (EHSS) B8R sh 4

On 7th July 2014, co-organized by the State Key Laboratory in
Marine Pollution, City University of Hong Kong (SKLMP), the State
Key Laboratory of Marine Environment Science, Xiamen University
(MEL), the State Key Joint Laboratory of Environment Simulation
and Pollution Control, Peking University (ESPC) and The National
Taiwan Ocean University, the 6th Environment and Health Summer
School (EHSS) on “Oceans and Human Health” began with an
opening ceremony held in the City University of Hong Kong. From
7th to 16th July, this summer school was held in Hong Kong,
Shenzhen and Zhuhai.

More than 70 participants attended the summer school, including
postgraduate and undergraduate students from the United States,
Canada, Japan, Philippines, Chile, Taiwan, Hong Kong and Mainland
China. The research theme this year was “Oceans and Human
Health”, covering the topics of 1) Marine Pollution and
Environmental Toxicology; 2) Environmental Impact Assessment
and Human Health Risk Assessment; 3) Interaction of Ocean, Earth
and Atmospheric Interfaces; 4) Sustainable Ecological
Management; and 5) Marine Environmental Economics, Policies
and Ecological Civilization.

The Hong Kong session of this summer school was conducted in
the SKLMP. Besides thefi eld trip to the Mai Po Inner Deep Bay
Ramsar Site, the SKLMP also invited renowned professors around
the world to deliver lectures on Oceans and Human Health,
Environmental Impact Assessment and Environmental Toxicology,
including Professor Kwan Sing Lam, Director of the SKLMP; Prof.
Tracy Collier, Senior Advisor of the National Oceanic and
Atmospheric Administration; and Prof. Markus Hecker, of the
University of Saskatchewan. A poster presentation was arranged
during the lectures, providing an academic exchange platform for
both speakers and participants.
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The Shenzhen and Zhuhai sessions mainly focused on
Marine Environmental Civilization and Sustainable
Development. The Shenzhen session was jointly
conducted by the Peking University Shenzhen Graduate
School and the Shenzhen Marine Research and

Technology Consortium (SMART). Activities organized in
Shenzhen included seminars on Shenzhen environmental
change and protection, a university tour, a nature
photography exhibition, group oral presentations and a
mangrove natural reservefield trip. In Zhuhai, Prof. Min
Hu, Prof. Qi Wang and Prof Yi Huang from the Peking
University Ecological Civilization Institute (Zhuhai)
delivered lectures on the Interaction of Ocean, Earth and
Atmospheric Interfaces, Marine Environmental
Economics, Policies and Ecological Civilization and Global
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Environment Outlook of Marine and Coastal
Environmental Assessment. Mr. Shanliang He, Director of
the Zhuhai Environmental Protection Monitoring Station
then introduced the current situation of environmental
protection in Zhuhai. On the field trip, participants visited
coastal nature reserves such as Gaolan Harbor and
Henggin Island. Through the tour of the Zhuhai
Environmental Protection Monitoring center, participants
acquired knowledge of the monitoring measures to
water, gas, noise and solid waste and learned about the
advanced equipment involved.
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Held in Hong Kong, Shenzhen and Zhuhai, this summer school aimed to encourage
participants to express their own views in group discussions, cultivating their logical
thinking and communication ability.

During the Zhuhai session, a further discussion was held among State Key Laboratory in
Marine Pollution, City University of Hong Kong (SKLMP), State Key Laboratory of Marine
Environmental Science, Xiamen University, State Key Joint Laboratory of Environment
Simulation and Pollution Control, Peking University and Zhuhai Environmental
Protection Monitoring Station, pushing forward the cooperation in environmental
ecology civilization construction in Zhuhai. The long term goal of this summer school is
to unite those research institutions to advance complementary sharing and
cooperation, promoting marine environmental research and technology development
in Hong Kong, Macao and Zhuhai, and jointly establishing a South China marine
research center.
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Members' Research Activities

PA=ES
High throughput phytoplankton analysis
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The project involved developing 2 sets of instruments for detecting phytoplankton particles
for field applications. The instruments use a new technology that combined light sheet
microscopy with flow cytometry. The result is that the systems performed to get clear
fluorescence images of all phytoplankton particles flowing through a flow cell up to a flow
speed of 30 ml/min. The instruments can count up to 300,000 particles per minute with the
assistance of software programs. The systems has been tested and the performances
exceeded all expectations. The system can produce typical image capture listed below and
can capture up to 100 of these frames per second. As discernable from the images, very
large dynamic range of these particles are possible ranging from 1 to 300 um with a spatial

resolution of around 0.3 um. Dr. Robert K.Y. Chan
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Identifying the sources and processes
of mercury in subtropical estuarine
and ocean sediments using Hg isotopic

o, 0
composition
The concentrations and isotopic compositions of mercury (Hg) in surface

sediments of the Pearl River Estuary (PRE) and the South China Sea (SCS)

were analyzed. The data revealed significant differences between the Hg

in fine-grained sediments collected from the PRE (8 to 251 ug kg') and §
those collected from the SCS (12 to 83 ug kg™'). Large spatial variations in g

Hg isotopic compositions were observed in the SCS (6202Hg: -2.82 to
-2.10%o0; AT99Hg: +0.21 to +0.45%o) and PRE (6202Hg: -2.80 to -0.68%o;
AT199Hg: -0.15 to +0.16%o0). The large positive AT99Hg in the SCS
indicated that a fraction of Hg has undergone Hg2+ photo-reduction
processes prior to incorporation into the sediments. The relatively
negative AT99Hg values in the PRE indicated that photo-reduction of Hg
is not the primary route for the removal of Hg from the water column. The
riverine input of fine particles played an important role in transporting
Hg to the PRE sediments. In the deep ocean bed of the SCS, source-
related signatures of Hg isotopes may have been altered by natural
geochemical processes (e.g., Hg?* photo-reduction and preferential
adsorption processes). Using Hg isotope compositions, we estimate that
river deliveries of Hg from industrial and urban sources, and natural soils
could be the main inputs of Hg to the PRE. However, the use of Hg
isotopes as tracers in source attribution could be limited due to the

isotope fractionation by natural processes in the SCS.
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Members' Research Activities

Dr. Paul K.S. Shin

As Co-Chair of the IUCN (International Union for Conservation of

Nature) Species Survival Commission Horseshoe Crab Specialist

Group, | continued to research and promote the conservation of

horseshoe crabs in Hong Kong as well as internationally. | have been

invited to give presentations on horseshoe crab conservation at

workshop/seminar/conference in Quangxi, Hong

Kong and the USA. Horseshoe crab has also been

one of the icons being promoted in the 2014

Conservation Day of the Ocean Park Conservation O r S e S O e
Foundation. | am also involved as an editor for the

upcoming book “Changing Global Perspectives on

Biology, Conservation, and Management of

Horseshoe Crabs” to be published by Springer in

Specialist

IUCN SSC
HORSESHOE CRAB
Specialist Group




Dr. S.G. Cheung

In May 2012, a Horseshoe Crabs Specialist Group was established under The
International Union for Conservation of Nature (IUCN), and | was one of the 8
members in the steering committee. The IUCN is the world’s oldest and largest
global environmental organization. Founded in 1948, it is the largest
professional global conservation network with more than 1,200 member

organizations including 200+ government and 900+ non-government

organizations. Now | am a member of the working group on education under
‘ r E . b the Horseshoe Crabs Specialist Group.

Collaborations with China
The Beibu Bay Marine Resources and Environmental Ecology Workshop Cooperation
Platform was established among mainland China, Taiwan and Hong Kong on 8t June
G r O u D 2014 in Guangxi and | am the coordinator of Hong Kong. The platform serves as a focal
point for collaboration within Greater China on the research and sustainable use of

marine resources in Beibu Bay, China.

The Horseshoe Crab Conservation Union was established among mainland China, Taiwan and Hong Kong on 8th
June 2014 in Guangxi and | am a member of the organizing committee. The Union is to foster collaboration within

Greater China on the research and conservation of horseshoe crabs.
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Members' Research Activities

Benthic and Epiphytic Toxic Algae (BETA)

Gambierdiscus, Ostreopsis, and Prorocentrum are three
genera of benthic and epiphytic toxic algae (BETA) which
are of increasing interest as most of them are potent toxin
producers [ciguatoxins (CTXs), palytoxin (PITx), okadaic acid
(OA) and dinophysistoxins]. They are either confirmed
(Gambierdiscus) or suspected (Ostreopsis and Prorocentrum)
to play a role in ciguaterafish poisoning in humans, which is
one of the most common forms of phycotoxin-borne
seafood illness across the globe, affecting 50,000 — 500,000
people annually. Recent studies indicated the presence of
Gambierdiscus, Ostreopsis and Prorocentrum in Thailand,
Malaysia, Korea, Japan, Taiwan, and Hainan in China. A new
Gambierdiscus species named G. scabrosus was described

from Japan. One group of phycotoxins, CTXs, has also been

detected in coral reeffi shes collected along the coast of
south China and Taiwan. Recently, Gambierdiscus and
Ostreopsis, together with numerous unidentified benthic
dinoflagellates were isolated from rocky and coral habitats
in Hong Kong waters. These snapshot studies indicated that
BETA exist in the South China Sea, and some of them could

well be new and toxic species.

Attention has been recently paid to the ecological impacts
of BETA. A number of laboratory andfi eld studies have
proven that CTXs, PITX, OA and their derivatives may not
only lead to human health problems, but also induce
mortalities of crustaceans, sea urchins, fi shes and marine
mammials. Predators of high trophic levels may generally be
exposed to greater levels of phycotoxins via their diets and
therefore are at higher risk associated with BETA. It is
conceivable that predators in a BETA-affected coral
ecosystem could be eliminated by phycotoxins, causing an
elevated abundance of CTX-resistant grazers. The excessive
grazing pressure could result in a top-down effect on
primary production via over-grazing and cause a reduction
in coral recruitment and larval growth rate, and even induce
the external bioerosion of corals. Hence, BETA may not only
lead to impacts at an individual or population level, but
affect the coral ecosystem as a whole. The dislodgement
and fragmentation of coral networks could also
promote BETA proliferation, intensifying their adverse
impacts on coral ecosystems. Over time, there could be a
cascade effect on the structures, functions and food web

dynamics of coral ecosystems.
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Figure 1 Distribution of BETA in Southeast Asia (red dot: Discovery
of known BETA species; green dot: Discovery of new BETA species;

Blue dot: Identification of ciguatoxic coral reef fishes)
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Figure 2 Adverse effects of P-CTX-1 on (a) locomotion, (b) heartbeat rate and (c) survival of larval marine medaka (*: p <
0.05; **: p < 0.01; ***: p < 0.001)
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Using the CTX standards developed in the SKLMP, Professor Ying Li, Department
of Biomedical Sciences (BMS), and his neurobiology group at CityU have
successfully shown that P-CTX-1, one of the main ciguatoxins prevalent in the
Pacific Oceans, is capable of invoking brain cortex neuronal excitotoxicity in vivo,
supporting the notion that neuron and astroglia signals may play a role in acute
ciguaterafish poisoning. In addition, Prof. Li has also shown that the chronic sub-
clinical exposure of P-CTX-1 induces maladaptive decision making and
impairment of spatial memory of rats in the Morris water maze (Figure 4). Dr.
Eddie Ma, another neuroscientist at BMS, has shown that the motor coordination,
motor function and the electrical activity of the motor cortex in the mouse brain
are significantly reduced, before returning to normal baseline levels two weeks
after repeated exposures to P-CTX-1 (two sub-lethal doses in three days). Further
studies show that these P-CTX-1 pre-exposed mice sustain permanent motor
deficits, loss of axons, and failure to restore synapse formation in distal muscle
after peripheral nerve injury. Mice release a distinct set of neurotransmitters in
the motor cortex shortly after 1 hour exposure to P-CTX-1. We have also shown
that a substantial amount of P-CTX-1 remains in the brain and peripheral nerve
two months after thefirst exposure. These data indicate that accumulated P-
CTX-1 poses long-term irreversible adverse effects on the nervous system.

Because ciguatoxins are lipid-soluble toxins, they can accumulate and become
stored in various important organs (e.g. the brain) in the bodies of seafood

consumers. These new findings indicate that
there can be long-term

disturbances of the central

nervous system once

mammals are
exposed to CTXs.
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Figure 3 Schematic diagram showing the dynamics of CTXs and ecological impacts of CTXs

Chronic sub-clinical exposure of P-CTX-1 induced (a) maladaptive
decision making and (b) impairment of spatial memory of rats in
Morris water maze.
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Figure 4 Adverse effects of chronic P-CTX-1 exposure on (a) decision making and (b) spatial memory of rats (*: p < 0.05)



Members' Research Activities

Diving for Sciences and Publlc Safety

The romance of idyllic coral islands as portrayed by adventure novels is
now tarnished by massive coral bleaching, exacerbated by pollution,
global warming, and military activities. Dead bleached coral provides
surfaces on which toxic dinoflagellates and other plankton can settle,
and coral fish are contaminated by feeding on the dead coral smothered
with the toxic dinoflagellates, which produce ciguatoxins. Over 400 fish
species, including groupers, snappers, mackerel and moray eels, are
thought to be prone to these ciguatoxins, meaning that contaminated
coral fish can easily find their way into the human food chain.

Over 500,000 people are affected by ciguatera fish poisoning (CFP) each
year, and such a trend is set to continue to rise since coral fish are
regarded as a delicacy. Although ciguatera is endemic to tropical
regions, the trading of coral fish has brought ciguatera to other parts of
the world. The above figure may not reflect the true extent of ciguatera
poisoning since minor cases are probably not reported or are
misdiagnosed.
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Dr Leo Chan has been visiting the Republic of Kiribati and collecting the
fish samples required for ciguatera research since 2005. Kiribati is an
island nation in the Central Pacific east of the Indonesian archipelago.
Compared with other areas of the Pacific, Kiribati has a much higher risk
of ciguatera. The Shenzhen Toxic Algae Research (STAR) team was
tasked with the mission of identifying how toxicity is related to species
and location and also to identify the mechanism by which biotoxins
present in marine environments are transformed into ciguatoxins as
well as their transfer and bioaccumulation mechanisms. Since its
inception, the STAR team has successfully attracted more than HKS10M
of research funding from Hong Kong and Mainland China covering a
number of different areas, with several new proposals in the pipeline.
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Scuba diving, an essential tool in coral research, allows students and scientists to

—
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understand the organisms or the system by seeing the “goings-on” in natural
habitats. Dr. Chan said, “Diving gives my research a new dimension. Of course, | can
conduct experiments on a dead coral fish without ever visiting its habitat, but then |
shall have missed the opportunity to witness how coral bleaching reduced the food
sources of the hungry fish, which had to nibble at dead coral” The underwater fish
surveys conducted by the STAR team shed new light on popular assumptions
about the impact of ciguatoxins on fish. While the current literature suggests that
ciguatoxins will not cause harm to fishes, the team found that many species of
carnivorous fish indigenous to non-contaminated areas were absent from
contaminated areas. This phenomenon may show that fishes are as susceptible to
ciguatoxins as are humans.

At present, there is no specialized scientific diving training in Hong Kong or
Mainland China, and most scientific divers were trained via recreational diver
training programs. Although scientific diving can be fun as well as a challenging
and exciting adventure, if not conducted by properly trained and equipped
individuals, it can be dangerous and even deadly.

In order to facilitate the development of safe and productive scientific divers
through education, research, advocacy and the advancement of standards for
scientific diving practice, certification, and operation, Dr. Chan has attended various
professional diving training programs, e.g. recreational diver instructor, public
safety diver instructor, underwater criminal investigator and closed circuit

rebreathers. He has also visited various USA and Taiwan universities which are
dedicated to the advancement and practice of scientific diving so as to gain
experience and acquire the necessary knowledge and techniques of scientific
diving.
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Members' Research Activities

The risk of marine eutrophication and

hypoxia around Hong Kong

Since the total volume of wastewater discharge from the Pearl River has
increased from 2.5x108 tons in 1990 (Dai et al., 2006, Mar. Chem.) to
8.6x108 tons with DIN ~36x10% tons in 2013 (Bulletin of Marine
Environmental Status of Guangdong Province in 2013, Administration of
Ocean and Fisheries of Guangdong Province), we see that the risk of
marine eutrophication and hypoxia is rapidly increasing around Hong
Kong.

We have conducted a 24-day (July 6-July 29, 2014) field survey in the
Pearl River Estuary adjacent to Hong Kong waters. The measurements
included vertical profiling 131 stations along 10 transacts in the region
and two time series measurements.

This was a multidisciplinary field study that measured physical variables
of temperature, salinity, water depth, DO, turbidity and velocity and
biogeochemical variables of pH, NOs, NHs, POs Chl-a and others.
Meteorological variables of wind, sea-level pressure, air temperature,
humidity and others were also sampled during the cruise. The objective
of the survey was to investigate the hydrodynamics (e.g. wind- driven
current, tidal and buoyance forcing, frontal dynamics) and associated
biogeochemical responses in nutrients, biological productivity, algal
bloom and hypoxia in the region. The biophysical processes in the survey
region largely determine the marine ecosystem in Hong Kong waters and
serve as crucial upstream conditions for physical and biogeochemical
processes in Mirs Bay and Tolo Harbour in the western part of Hong Kong
waters during summer. Figure 2 shows the influence of the Pearl River
plume as an upstream condition on the regional biophysics.

Indeed, we found that the bottom hypoxia
(DO<2 mg/L) now covers an area ~ southwest

CTD Salinity (PSU)
2F505

of Hong Kong (blue area in Figure 3). The time 2F501
series of NOs and bottom DO in the last two
decades (Figure 4, data from Environmental
Protection Department of Hong Kong) clearly
indicates that the intensity of eutrophication
and hypoxia is increasing and causing
deterioration of water quality in the area. The
frequency and intensity of summer hypoxia
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have been obviously increasing in SW waters
and under the current trends, a full-scale 2F501 . 2F505
hypoxia will outbreak in the entire SW waters
and subsequently other parts of Hong Kong

waters five years from now.
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Dr Sun Jin, Research Associate of the Department of Biology of HKBU,
was awarded The InterRidge Student and Postdoctoral Fellowship,
becoming thefi rst Hong Kong recipient of this international
fellowship and one of only four recipients in the world this year.

Jin Sun got his PhD in 2013 at Department of Biology Hong Kong
Baptist University, and is currently working as a research associate
under the supervision of Dr Jian-Wen Qiu. During his PhD study, he
mainly study on the adaptation and evolution of the notorious
invasive apple snail using next-generation sequencing (NGS) and
proteomics approaches. After graduation, he was fascinated by the
deep-sea samples collected by manned submersible Jiaolong and
decided to move into this newfield. His current project is regarding
the physiological adaptation and population connectivity of deep-sea
mussels Bathymodiolus platifrons using functional genomics and
proteomics approaches. His proposal is “Genetic connectivity of deep-
sea mussels in Western Pacific examined by population genomic
approach”. “Studying genetic connectivity can reveal the genetic
diversity of populations and provide information for the designation
of marine protected areas.” In the proposal, he said “This is a rare
opportunity for me to study deep-sea mussels collected

from different regions of the Western Pacific. Without

this regional collaboration, it would be
impossible to conduct a genetic connectivity
study on deep-sea mussels. What's more,

the fellowship will allow me to establish
connection with experts in thisfi eld of

study. The experience gained from this
fellowship program will allow me to

start a career in the exciting area of
deep-sea research, and contribute to
the conservation of deep-sea
biodiversity. ”
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Dr. Jian-Wen Qiu
The InterRidge Student and Postdoctoral Fellowship Recipient-
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Social Education & Community Service
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2014 diamen University

On 2t November, 2014, the State Key Laboratory in Marine
Pollution (SKLMP), City University of Hong Kong, attended the
Xiamen University Ocean Sciences Openhouse 2014 jointly
organized by the State Key Laboratory of Marine Environmental
Science (Xiamen University), CoseeChina and Key Laboratory of
Coastal and Wetland Ecosystems (Xiamen University), Ministry of
Education. Exhibitors in this open house included teachers and
students from laboratories in the College of Ocean and Earth
Sciences and College of the Environment & Ecology, Xiamen
University. More than 2500 Xiamen citizens and students from
middle and primary schools attend the open house.

SKLMP exhibited two posters: Ciguatera: Emerging Threats to Coral
Ecosystems and Human Health and Research Raft as a Demonstration:
Sustainable Ecological Aquaculture, SEA Project, and also introduced
scientific diving organized by Sea Dweller Union (SDU). This
exhibition gained full support from renowned Hong Kong
documentary producer and director Mr. Raymond Man, and his
Hong Kong underwater documentary and photos were displayed.
The SKLMP booth received attention from participants, not only
introducing them to marine biodiversity but also promoting
scientific diving and its significance to marine environmental
protection and scientific research.
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Ocean Sciences Openhouse

HFEHEHRME2E

The other booths provided interactive experiments and games such
as buoy observation, an ocean handicraft workshop and pH
experiment, attracting students and their parents to participate.
This open house was also open to tourists from all parts of the
country and invited local media for publicity. According to the
introduction of the open house staff, this activity was prepared for
three months and promoted in middle and primary schools in
Xiamen. The goal of this marine sciences open house was to
popularize marine sciences to the public and enhance their
awareness of marine environmental protection, pushing forward
the development of marine scientific research and education.
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1. Background & =

Since the 1930s, scuba diving has been
widely used in Europe and the US. in
education and research fields such as
oceanography, geology, marine biology,
marine ecology, archaeology, engineering,
diving medicine, diving psychology; and
such special skills have been defined as
“scientific diving” Besides pure science,
scientific diving has also become an
important tool for applied science such as
fishery management, environmental impact
risk assessment, and energy explorations.
Scientific diving in the U.S., Australia and
Europe has developed locally based on a
scientific diving safety management system
which possesses a risk management
function that protects the safety and health
of individual divers, as well as the employing
organization from excess liability exposure.
The key thing is RECIPROCITY and there are
strict administrative restrictions for diving
with non-qualified colleagues.
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n to the performance of cutting-edge researc
pollution, the SKLMP realized that scuba diving is
an increasingly crucial role in marine biolog

gy and environmental science research, and is |
eated as a type of research method similar to molg‘cﬁ
ology. The SKLMP wishes to enhance professio .
diving standards, and to work out professionzﬂ&'
certification and operational specifications, by devi A
underwater science and research techniques, and initiati »
professio iving practices. Eventually, a safe and highly kW

effici ing education system will be established for 3

China and other Asia-Pacific regions.
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2. Development of Scientific safe diving systems
for China and other Asia-Pacific regions

rh
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This scientific diving system in development is a multidisciplinary program: its
goal is to equip students and scientists with the tools and technology for
underwater scientific data collections. The program includes the fundamental
theory of scuba diving, diving physics and physiology, incorporating the means
of underwater scientific investigation with diving technology to enable
students to possess the fundamental skills to become engaged in the research
in marine biology, marine physics and underwater archaeology.

Diving enables students and scientists to directly observe living marine
organisms and their morphology, behavior and interactions and hence enables
an understanding of the actual ecological processes in the environment,
thereby contributing to the breakthroughs in marine environmental education
and research. Scuba diving conducted by scientists is an invaluable research
tool; a trained scientific eye underwater provides research value and flexibility
that unmanned systems often do not. A combination of scuba diving and
scientific expertise enables scientists to study the underwater environment and
make a significant contribution to the advancement of underwater scientific
research and education.

At the same time, diving education will enable students to transform fear to
courage, faintheartedness into accomplishment, timidity into confidence,
anticipation to passion; it also will teach students to open their hearts and
minds to the hidden beauty of nature’s creation and our obligation to protect
the environment, teach them the value of character and integrity, and also help
to foster self-esteem and transform others around themselves to a changed life
for the better and forever.
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En route to exploring scientific safe diving systems that
are suitable to the development of our country, the
underwater sciences research team at the SKLMP has
concentrated on acquiring advance experience in the
field both locally and internationally, engaging in
extensive dialogues and exchanges with world
renowned underwater scientists, research institutions,
educational institutions and recreational diving training
organizations. In 2013 and 2014, our team members
attended the annual symposia of the American
Academy of Underwater Sciences (AAUS) and its
workshops
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4. International Diving Education and Application

Symposium (IDEAS 2015)

EFR Bk M E HLFE AtsiE (IDEAS 2015)

Starting from 17t January and closing on 15t February, 2015, the IDEAS
questionnaire received 72 valid responses. Respondents came from universities,
research institutes and diving institutions in mainland China, Hong Kong,
Taiwan and elsewhere in South East Asia. The majority were postgraduates and
undergraduates with a science or engineering academic background and their
ages ranged from 15 to 45.

In terms of the respondents’ diving interest and knowledge, the majority of
them are interested in marine scientific research development and marine
conservation. More than 50% of the respondents knew something about
recreational diving but hardly knew about scientific diving and could not tell
the difference between them.

For diving course participation, more than 90% of the respondents would like
to participate in diving activities such as underwater lectures and marine
ecotourism, expecting to apply diving skills in their future marine scientific
research. According to this questionnaire, 19 respondents will attend the
workshop for scientific diving instructor; 29 respondents will attend the
workshop and symposium on scientific diver training and underwater sciences
and technology; and 56 respondents will attend the international scientific
diving education and application summer school.

For diving cost, more than two thirds of the respondents are willing to attend a
self-funded diving course but it is hoped that sponsorship will be given for
excellent performance. About three quarters of the respondents considered that
a reasonable price range for the diving course should be HK$3,500 to HK$4,500.

Most of the respondents were eager to receive IDEAS information such as
participants’ selection criteria,-symposium announcement and schedule. Some
respondents suggested that IDEAS should include courses about aquaculture
and ecology and other activities to promoting scientific research.
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The Spin Kid Project

il

Not only working actively at the frontier of marine pollution research, social
responsibility is also one of the key missions of the SKLMP.

In Chinese mythology, the Spin Kid is a well-known character. When he was
young, he was just like many teenagers nowadays, spoilt and rebellious.
However, after he found some cool and powerful weapons, he decided to
change. He started to help the underprivileged groups, fi ght against evil and
protect justice. Finally, he became a hero in the eyes of Chinese people.

From the view of public safety, marine conservation and environmental
protection demands, the promotion of professional diving education can
provide teenagers a platform tofi nd their strengths and inner-self to face the
continuous challenges ahead. Finally, these ocean lovers would create an
excellent army for marine pollution research, marine conservation and public
safety. It is expected that these youngsters will pass their passion and
responsibilities to others, so as to keep pushing sport diving forward.

With the rise and development of public safety and scientific safety diving
training, we believe diving activity, once viewed as a recreation, will gradually
be expanded into the areas of marine environmental protection, a new type of
vocational skill in a variety of industries and even more, provide opportunities
to promote scientific, economic, social and civilizational development.

RTE

ERBIARM IENER » SKKMPHEATR &
MHEET-

THRRE | 2B REEFBRHEAY - ER
SRETFEAF  WXRERRY - EREX
BE SRR K ~ R B AR KRR > ko
- BRABIERITH - RIBHEHE - MRk
55 MFAK  RERATEARPAITME

WARRE  BFREFRREFRENTRRE
BEREEBRKBEETURBLOFRE—EERS
ERONEER - HEf MR FHRERE - BB
BIEANAE > EMABFMRBEBEENE
FENE - FEFDFHNMBRETREHR N
& KM NENEENEKEBRTE -

PEE QAT RN IR 2K AR I3
B BMBEES SRR R IREIRENBERKTEE -
HES|AZEFREREFIUR B ZET
EM—ERT R RRE - (REM S LF > HE
FCHARIEE R -




Program Introduction and Targets

HEABTRER

Programs for CityU Students and Visiting Students from other
Universities

WASLERHMAEFEEE

Basic and Scientific Diving Training: To train undergraduates who
are interested in marine science with basic and scientific diving
skills to promote the study of biodiversity and the importance of
marine conservation, and to nurture them as scuba marine
scientists.

ER RSB KIR : IRESFREERBHARE, FiE
Bk REE, HBEYSRMEEFRELENME  HEfh
IR R FPBKBFRIERR -

Underwater Lecture and Semester-By-Sea: To encourage and
support students and scientists (with relevant diving training) to
explore biodiversity around the world and employ diving as a
tool to directly observe living marine organisms in terms of their
morphology, behavior and interactions, and hence enable the
understanding of the actual ecological processes in the
environment, thus contributing to breakthroughs in marine
environmental research.

KTRERGERE . BASFRENMNSRMEE R
BRAEENMRED, BIREFEVZHRUERREBFNESR
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Project Deliverables

IHB AR

To establish safe and high-efficient diving education systems for
professional diving and to drive an innovative diving industrial
chain:-
REEBKEIZ R > SRNEKEERAMIEERIFTBKE
£

Simultaneous development of professional diving education
systems by academics, governments and industries in order to
train high-quality underwater professional divers.FHEZ 75 » E
RFFERKEMBELEBKEERR  WEBESRENFHEK
TBKE -

It is the right time, for the accurate positioning and the huge
market demand for diving in China (including the need for
training, talent and equipment) to form the circle of supply chains
that leads to the direct transformation of techniques to
productivity and so create substantial business value with good
market prospects.
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Community Services & Public Education

HERERAREF

To promote and raise public awareness of the conservation of
biodiversity and marine environment and the sustainable use of
valuable marine resources via diving.

BIBEKRTTA RESFRERE Y ZHRMRE LA HFEMLF
REZE8FERNER

Marine Conservation Seminar and Forum: To educate the public
concerning the importance of marine biodiversity and marine
conservation;
MFREBENRE BERRBHSFEVZRERREE
FHNERN

Basic & Professional Diving Training: To equip secondary school
students with living skills and contribute to the community via
delivering a message on marine conservation;
ERLEEBKIR : EhBEZERERRE, BESBFERE
BRfttE -

“Embrace Challenge Together” - by working hand-in-hand
between able bodied and disabled persons to demonstrate and
reach out to others to promote the benefits and enjoyment of
being underwater.
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Social Education & Community;%%gﬁn )

The Ocean+ Proect

To catch the strategic opportunity of marine economic development, and bring the
unique advantages of the SKLMP into full play, the SKLMP aims to carry out
professional diving education through the Ocean+ Project which will nurture
amateur marine scientists from the public.

To better explore and protect the ocean, we need to learn more about it. The father
of scuba diving, Jacques Cousteau, once said: “The Sea, once it casts its spell, holds
one in its net of wonder forever”. Diving is the key for entry to the blue planet, and
mankind must respect and abide by the rules of Sea Dweller, for only then can
mankind get along with the ocean, attain safety and pleasure, and finally integrate
itself as part of the blue planet.

Marine scientists should first complete the process of seeing the ocean by eyes,
exploring the ocean by sensors, going into the ocean by boat and diving in the
ocean by themselves, and then helping the public to savor the fascination of the
underwater through up-close experience. Diving is tending nowadays towards
turning the whole diving industry and scuba enthusiasts into the best media for
promoting marine science education and raising public awareness of marine
conservation and environmental protection. We believe that recreational diving
and scientific diving should stimulate one another for mutual development.

Besides, diving is a growing industry and of increasing importance not only in
terms of the economic aspect but also for public safety. In a rainstorm which
occurred in Shenzhen (30t August 2013) and a drowning incident which occurred
in Beijing (215t January 2012),fi remen were unable to save victims who were
trapped in vehicles because of their lack of specialized underwater training. This
revealed the weakness of our country in dealing with underwater accidents and
underwater criminal investigations, and the need to develop and promote
professional training such as public safety diver and underwater criminal
investigators. Such training means a lot to law enforcement agencies and to the
community, since public safety divers and underwater criminal investigators
usually operate in dangerous environments to save lives, retrieve bodies, recover
crime evidence, etc. Promoting such a career with respected duties can also raise
the social responsibility and consciousness of citizenship among our next
generation. The ultimate target is to spread the oceanic culture to every corner in
our society and make every single citizen an “Oceanographer” who loves and
respects our ocean.
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The SKLMP will try to transform thefishing activities onfi shing boats and
luxurious activities on pleasure vessels and yachts int@xnationwide
marine environmental monitoring and protection actiyitiés.’.‘fhis project
will encourage and trainfi_shermen; yachters, captains and crew to
transform their vessels into an Ocean Oasis (02) amateur marine
scientific research vessel during their normal activities by helping marine
scientists to measure water quality and collect water samples for
scientific purposes. It is hoped that this project will elevate public
awareness in protecting the ocean and sustainable marine resources and
to cultivate the concept of environmental protection by these “Citizen
Scientists”. They can organize regular activities on their Ocean Oasis
vessels such as sharing of scientificfi ndings, marine photography
exhibitions, marine-themed books circulating gatherings and scientific
forums. In this way, the Ocean Oasis vessel will become a communication
platform to team up ocean lovers and marine experts from various fields,
and to build a positive image of the amateur marine scientists, realizing
our Nation’s Ocean Dream together.
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