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Original Mission

The mission of the SKLMP is to protect the marine environment of
Hong Kong and South China by identifying major threats such as
algal toxins and contaminants of emerging environmental concern,
and developing tools and technologies to address and solve these
problems.
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Message from the Director

| would like to start my 2018 report by highlighting a number of developments
in the State Key Laboratory of Marine Pollution, SKLMP (name changed
from State Key Laboratory in Marine Pollution, as instructed by the Ministry
of Science and Technology), which are important and relevant to our future
development. First, the results of the 2017 Review were announced in
July 2018. We are very happy that SKLMP was rated Outstanding (€35 ).
This outcome is both humbling and serves as a reminder that we need
to work even harder to ensure that we at least maintain, and hopefully,
continue to enhance our achievements for the next Review. Following the
Review, the Chief Executive announced in the 2018 Policy Address the
government’s plan to double the maximum annual funding for each state
key laboratory, from the existing $5 million to $10 million. This welcome
funding increase was made against a background of an overall increase
in research expenditure in Hong Kong. The increased funding provides a
rare opportunity to raise the level of support for SKLMP members, perhaps
allowing sustained funding for designated research themes in strategic
areas. Our principle of providing seed money to help prepare members for
major grant applications will remain one of our priorities.

To fit in with City University’s overall campus planning and development,
we agreed to move the main laboratory of SKLMP to a new location on the
fifth floor of the Yeung Kin Man Academic Building in 2018. This relocation
exercise was accompanied by the replacement of obsolete instruments and
the acquisition of several new pieces of equipment, including a
UPLC-MS/QTOF system and a GC-MS/MS system. The new SKLMP facility
has laboratories for trace chemical analysis, molecular biological analysis,
algal culture and cell culture, and a number of walk-in cold rooms and
freezer rooms for sample storage.



| would like to take this opportunity to congratulate Prof. Jianping GAN
of the Hong Kong University of Science and Technology, who has been
instrumental in successfully establishing the Centre for Ocean Research
(Hong Kong and Macau), with support from the Pilot National Laboratory
for Marine Science and Technology (Qingdao) in 2019. Clearly, there will
be plenty of room for collaboration between the SKLMP and the Centre. |
am confident the synergy will help take research in marine science in Hong
Kong to a new level and scale. In this connection, we welcome three new
members to SKLMP: two from The Education University of Hong Kong and
one from Hong Kong University of Science and Technology.

The First Graduate Symposium on Marine Environmental Research
(GRAMMER) will be held in March 2019 to foster the exchange of
knowledge and ideas among young researchers in the marine science
and environmental research community and in particular, to promote
interdisciplinary studies.

SKLMP is approaching its tenth anniversary, so it is good time to welcome
more young members, continue to embrace innovative ideas, and
contemplate new leadership.

Professor Paul Kwan Sing LAM
Director of the State Key Laboratory of Marine Pollution
31 December 2018
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1. Chen, L., Guo, Y., Hu, C., Lam, P. K. S., Lam, J. C. W., & Zhou, B. (2018).
Dysbiosis of gut microbiota by chronic coexposure to titanium dioxide nanoparticles
and bisphenol A: Implications for host health in zebrafish.
Environmental Pollution, 234, 307-317.

2. Chen, L., Hu, C, Lai,N. L. S., Zhang, W., Hua, J., Lam, P. K. S., Lam, J. C. W., &
Zhou, B. (2018).
Acute exposure to PBDEs at an environmentally realistic concentration causes abrupt
changes in the gut microbiota and host health of zebrafish.
Environmental Pollution, 240, 17-26.

3. Chen, L., Hu, C., Tsui, M. M. P, Wan, T., Peterson, D. R., Shi, Q., Lam, P. K. S., Au, D. W. T.,
Lam, J. C. W., & Zhou, B. (2018).
Multigenerational disruption of the thyroid endocrine system in marine medaka after a
life-cycle exposure to perfluorobutanesulfonate.
Environmental Science & Technology, 52(7), 4432-44309.

4. Chen, L., Zhang, W., Hua, J., Hu, C,, Lai, N. L. S., Qian, P. Y., Lam, P. K. S.,
Lam, J. C. W., & Zhou, B. (2018).
Dysregulation of intestinal health by environmental pollutants: Involvement of the
estrogen receptor and aryl hydrocarbon receptor.
Environmental Science & Technology, 52(4), 2323-2330.

5. Leung,P.T.Y, Yan, M., Lam, V. T. T., Yiu, S. K. F., Chen, C. Y., Murray, J. S., Harwood, D. T,
Rhodes, L. L., Lam, P. K. S., & Wai, T. C. (2018).
Phylogeny, morphology and toxicity of benthic dinoflagellates of the genus Fukuyoa
(Goniodomataceae, Dinophyceae) from a subtropical reef ecosystem in the
South China Sea.
Harmful Algae, 74, 78-97.

6. Ruan,Y., Lam, J. C. W., Zhang, X., & Lam, P. K. S. (2018).
Temporal changes and stereoisomeric compositions of 1,2,5,6,9,
10-hexabromocyclododecane and 1,2-dibromo-4-(1,2-dibromoethyl)cyclohexane in
marine mammals from the South China Sea.
Environmental Science & Technology, 52(5), 2517-2526.

7. Ruan, Y, Zhang, X., Qiu, J.-W., Leung, K. M. Y., Lam, J. C. W., & Lam, P. K. S. (2018).
Stereoisomer-specific trophodynamics of the chiral brominated flame retardants
HBCD and TBECH in a marine food web, with implications for human exposure.
Environmental Science & Technology, 52(15), 8183-8193.

8. Wartenberg, R., Limbu, K., Feng, L., Wu, J., Chan, L. L., Telfer, T. C., & Lam, P. K. S. (2018).
The feasibility of integrating the noble scallop Mimachlamys nobilis with existing fish
monoculture farms in the South China Sea: A bioeconomic assessment from
Hong Kong.

Journal of Shellfish Research, 37(3), 635-650.

9. Ye, R.R,, Peterson, D. R,, Kitamura, S. |., Segner, H., Seemann, F., & Au, D. W. T. (2018).
Sex-specific immunomodulatory action of the environmental estrogen
17alpha-ethynylestradiol alongside with reproductive impairment in fish.

Aquatic Toxicology, 203, 95-106.
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(II) Paper with the SKLMP included as one of the affiliations
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1. Leung, K. M. Y. (2018).
Joining the dots between omics and environmental management.
Integrated Environmental Assessment and Management, 14(2), 169-173.

2. Asthana, P., Zhang, N., Kumar, G., Chine, V. B., Singh, K. K., Mak, Y. L., Chan, L. L.,
Lam, P. K. S., & Ma, C. H. E. (2018).
Pacific ciguatoxin Induces excitotoxicity and neurodegeneration in the motor cortex
via caspase 3 activation: Implication for irreversible motor deficit.
Molecular Neurobiology, 55(8), 6769-6787.

3. Chen, L., Lam,J. C. W, Hu, C., Tsui, M. M. P, Wang, Q., Giesy, J. P., & Lam, P. K. S. (2018).
Perfluorobutanesulfonate exposure causes durable and transgenerational dysbiosis
of gut microbiota in marine medaka.

Environmental Science & Technology Letters, 5(12), 731-738.

4. Chen, L., Tsui, M. M. P., Shi, Q., Hu, C., Wang, Q., Zhou, B., Lam, P. K. S., &
Lam, J. C. W. (2018).
Accumulation of perfluorobutane sulfonate (PFBS) and impairment of visual function
in the eyes of marine medaka after a life-cycle exposure.
Aquatic Toxicology, 201, 1-10.

5. Farzana, S., & Tam, N. F. Y. (2018).
A combined effect of polybrominated diphenyl ether and aquaculture effluent on
growth and antioxidative response of mangrove plants.
Chemosphere, 201, 483-491.

6. Luo,Z.,Wang, L., Chan,L.L, Lu, S., & Gu, H. (2018).
Karlodinium zhouanum, a new dinoflagellate species from China, and molecular
phylogeny of Karenia digitata and Karenia longicanalis (Gymnodiniales, Dinophyceae).
Phycologia, 57(4), 401-412.

7. Manno, S. H. C., Manno, F. A. M., Ahmed, |., Ahmed, R., Shu, L., Li, L., Xu, S., Xie, F., Li, V. W.,
Ho, J., Cheng, S. H., & Lau, C. (2018).
Spectroscopic examination of enamel staining by coffee indicates dentin erosion by
sequestration of elements.
Talanta, 189, 550-559.
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Duan, J. X., Wang, W. X., Lam, I. K. S., Balazs, G. H., Lam, P. K. S., & Murphy, M. B. (2018).
Levels of trace elements, methylmercury and polybrominated diphenyl ethers in
foraging green turtles in the South China region and their conservation implications.
Environmental Pollution, 234, 735-742.

Zhang, K., Shi, H., Peng, J., Wang, Y., Xiong, X., Wu, C., & Lam, P. K. S. (2018).
Microplastic pollution in China’s inland water systems: A review of findings, methods,
characteristics, effects, and management.

Science of the Total Environment, 630, 1641-1653.

Wang, Q., Zhao, Z., Ruan, Y., Li, J., Sun, H., & Zhang, G. (2018).

Occurrence and distribution of perfluorooctanoic acid (PFOA) and
perfluorooctanesulfonic acid (PFOS) in natural forest soils: A nationwide study in
China.

Science of the Total Environment, 645, 596-602.

Xiong, X., Zhang, K., Chen, X., Shi, H., Luo, Z., & Wu, C. (2018).
Sources and distribution of microplastics in China’s largest inland lake - Qinghai Lake.
Environmental Pollution, 235, 899-906.

Sun, P. Y., Foley, H. B., Wu, L., Nguyen, C., Chaudhry, S., Bao, V. W. W., Leung, K. M. Y., &
Edmands, S. (2018).

Long-term laboratory culture causes contrasting shifts in tolerance to two marine
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Environmental Science and Pollution Research, 25(4), 3183-3192.

Astudillo, J. C., Bonebrake, T. C., & Leung, K. M. Y. (2018).

Deterred but not preferred: Predation by native whelk Reishia clavigera on
invasive bivalves.

PLoS ONE, 13(5), e0196578.

Chen, J., Wang, C., Pan, Y., Farzana, S. S., & Tam, N. F. Y. (2018).

Biochar accelerates microbial reductive debromination of 2,2’ 4,
4’-tetrabromodiphenyl ether (BDE-47) in anaerobic mangrove sediments.
Journal of Hazardous Materials, 341, 177-186.

Chi, Y., Li, F,, Tam, N. F. Y., Liu, C., Ouyang, Y., Qi, X,, Li, W. C., & Ye, Z. (2018).
Variations in grain cadmium and arsenic concentrations and screening for stable
low-accumulating rice cultivars from multi-environment trials.

Science of the Total Environment, 643, 1314-1324.
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Induction of autophagy and interleukin 6 secretion in bystander cells:
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Diversity and distribution of Archaea in global estuarine ecosystems.
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Microbial electrocatalysis: Redox mediators responsible for
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Biotechnology Advances, 36(7), 1815-1827.
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Overview of Research Grants HAZE&E IR

Competitive External Research Grants #MBRYIZEEES
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Number of Competitive External Research Grants (2010-2018)

2010-2018 4 &R & BHIE B#RaT

* Research outputs information provided by members.

Number of members in 2010-2012:
Number of members in 2013:
Number of members in 2014:
Number of members in 2015:
Number of members in 2016:
Number of members in 2017:
Number of members in 2018:

# 1CNY=1.2HKD (2018)

CityU (13), CUHK (3), HKU (5), HKUST (6), PolyU (1), HKBU (2), XMU (1)
CityU (18), CUHK (2), HKU (5), HKUST (5), PolyU (1), HKBU (7), XMU (1)
CityU (18), CUHK (2), HKU (5), HKUST (5), PolyU (1), HKBU (5), XMU (1)
CityU (17), CUHK (1), HKU (), HKUST (5), PolyU (1), HKBU (4), XMU (1)
CityU (16), CUHK (1), HKU (5), HKUST (5), PolyU (1), HKBU (4), EUHK (2), XMU (1)
CityU (14), CUHK (3), HKU (5), HKUST (5), PolyU (2), HKBU (4), EdUHK (2), XMU (1)
CityU (14), CUHK (3), HKU (4), HKUST (6), PolyU (2), HKBU (3), EdUHK (4), XMU (1)
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Grants from Hong Kong &A&RIREED

Government / Non-governmental Organization EfFZEPd / AzIEHE

Investigators #

. ) Amount
Project Title * Grant Type BHEHEBEA P
HEEH Uk (Plor PCA/ (HKD)
Co-Pl or Co-l)
Provision of Consultancy Services for Benthic Habtat Mapping for Agriculture, Fisheries and
Tung Ping Chau Marine Park (AFCD/SQ/154/17) Conservation Department Chan, L.L. 1,400,000
ABREMNERLABRMMSHIRMAERTE (AFCD/SQ/154/17) BEBREIEE
Provision of Consultancy Services for Monitoring of Marine Water
Quality and Coral Health at Three Locations in Port Shelter due to Agriculture, Fisheries and
Typhoon Mangkhut-Damaged Sai Kung Sewage Treatment Plant Conservation Department Chan, L.L. 48,000
HAEFEKREFZ @SS - 4 BIBRMIEIOKE RIMHEER BRBREEE
B2 RIRY BRI AR5
“Shui Hau Magnification” : Understanding Human Disturbance on Environment and
Horseshoe Crabs Conservation Fund Cheung, S.G. 753,885
BREE "TKOMKE, — FAEASTEHEHENTE RIERARREES
Provision of Services for Field Trial of Horseshoe Crab Monitoring Agriculture, Fisheries and
in Hong Kong Using Environmental DNA Technique Conservation Department Cheung, S.G. 1,399,999
FI FRIRIE DNA FRAliBa Rl BRI EAV I /M BRET &I BRBREIEE
) ) Ocean Park Conservation
Juvenile Horseshoe Crab Rearing Programme 2018/2019 Foundation Hong Kong Cheuna. S.G 242 000
= =. —91# ’
4 BR8] 2018/2019 unda
’ EEBLARREES
Envi t and Eang, J.K.H.
The Application of Multiple Bioindicators on Marine Pollution Monitoring nVIronm.en an an
D Ty Conservation Fund Wu.R.S.S. 495,000
CLEVNEVEZEE S & BIEREARFEESD Kwok, K.W.H.
Marine Ecology Enhancement
Impact of Microplastics on the Chinese Horseshoe Crab Tachypleus Fund, Airport Authority,
. . Fang. J.K.H.
tridentatus in Hong Kong Western Waters Hong Kong Cheuna. S.G 499,000
e sLs N . , " N o =t Lheung. ..
R BRBHE BT KEEFER (Tachypleus tridentatsus) 2 72 SRS EIERNERE
AREES
Civil Engineering and
Second Pilot Trial of Eco-shoreline at the Taishan Receptor Site VI Eng! "9
55— BRI RIS TS Development Department Leung. K.M.Y. 1,400,000
_ £ & Al
- ’ TATRIERE
Species Identification and Data Analysis of Epibenthic Communities Environmental Protection
in Hong Kong Marine Waters Department Leung. K.M.Y. 218,000
EE BRI YRS YIEET REIE I RIBREE

*Project name is subject to Chinese translation
#Person with underline is SKLMP member 17
AWords with bold is either Pl or PC



10

1

12

13

14

Provision of Service to Conduct a Study on Juvenile Fish Resources
at Marine Parks and Marine Reserve in Hong Kong
(AFCD/SQ/213/17)
ERBRLABRBEAREENYALEYMSZSEERERAE
(AFCD/SQ/213/17)

Thermal and Salinity Thresholds of Bleaching in Hong Kong Corals
FAMBELARE REERHE

Site Trials of Eco-shoreline on Seawalls at Sai Kung, Lung Kwu Tan
and Ma Liu Shui
EBLRBRAFNME (BF : AE @ ESREREHKEEE)

Juvenile Horseshoe Crab Rearing Programme 2017/2018
N IR B ERTE 2017/2018

Development of Environmental DNA (eDNA) Protocol for Detection
of Horseshoe Crabs

RBANKRAR (BIHE) RIEONA (eDNA) MIEEAER

Subtotal

*Project name is subject to Chinese translation

#Person with underline is SKLMP member
AWords with bold is either Pl or PC
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Agriculture, Fisheries and
Conservation Department
BARBREIEE

Environment and
Conservation Fund
RIERBAREESR

Civil Engineering and
Development Department

TATRIEE

Ocean Park Conservation
Foundation Internal Fund

FEEBFLAEREES

Environment and
Conservation Fund

RIEREAREES

Leung, P.T.Y.
Lam, PK.S.
Leung. K.M.Y.
Liu, M.
Shao, K.T.
Wai, T.C.
Yan, M.

Qiu, J.W.

Leung, K.M.Y.

Cheung. S.G.

Hui J.H.L.
Cheung, S.G.

1,396,407

909,600

2,702,500

86,500

499,680

HKD 12,050,571



10

University Grants Committee XBHEEHEZE T

Project Title *
HE &

2018

Bleaching in Subtropical Corals of the Northern South China Sea:
Differential Susceptibility to Environmental Stressors and Molecular
Mechanisms

dmPBSMM AL . HIRBEZENTESRELL RS FHH
Biokinetics and Bioimaging of Metal Nanoparticles in Estuarine Oysters

BB HIER BN N EMAR(E

Design of Plasmonic Poor Metal Based Photocatalyst with High Light
Utilization and Quantum Efficiency for Nitric Oxides Abatement

HETEASXHANME T RIS T E B ELEAN RS LR

Unraveling the Epigenetic Pathways Underlying Transgenerational
Vertbral Deformity Induced by Benzo[a]pyrene Using Unique
Transgenic Medaka Bone Model
AEEFNEEERRSHERAMARRNEFITERETEREN
KRB B

L-lactate Released by Optogenetic Activation of Astrocytes Rescues
Decision-making Deficit in Visceral Hypersensitive Rats
FEEHEEBEMAEREN L- ALEREEEEARES SR KRIARKST
RREEaYIRE

Understanding the Mechanisms for Shell Strength in Hong
Kong Oysters: Will the Toughest Survive Climate Change?
HEBHIBFREEREGIERGT - ES BT EUEHREEL ?

Environmental Fate, Source and Transport of Waterborne and
Semi-volatile Emerging Contaminants in Subtropical Hong Kong
Coastal Environment

AT HEEERIERKRMERMFIE RIS L YRIRIBERE « 2RIF
EERE

Integrated Chemical-biological Processes to Enhance Remediation of
Estuarine Sediments Contaminated with Polybrominated
Diphenylethers (PBDEs)

L2 - £ S RAHEEIIEY P PBDEs BIARFE

Microzooplankton Grazing on Unicellular Cyanobacterial Diazotroph
(UCD)
WELTEH B EREERIRR

Isolation and Characterization of Stanniocalcin-1 Receptor in Fish Gills
of Japanese Eels

AAtgmmiing” AmERESR" ZRERIDBERNRE

Subtotal

*Project name is subject to Chinese translation

#Person with underline is SKLMP member
AWords with bold is either Pl or PC
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Grant Type
&y ER

General Research Fund
BRMER

General Research Fund

BECHI R E

General Research Fund

BEHTEE

General Research Fund

BECHI RS

NSFC/RGC
Joint Research Scheme
EREANSELEERH
EEMAEBMEHMELIRR

General Research Fund

BECHIR S

Early Career Scheme

HRHEFREE

General Research Fund

BECHES

General Research Fund

BECHIRE

General Research Fund

BEHTEE

Investigators #
HEREA
(Plor PCA/

Co-Pl or Co-l)

Qiu, J.W.

Wang, W.X.

Ho. W.K.K.

Au. D.W.T.
Winkler, C.
Ge, Z.

Li. Y.
Chan, R.H.M.

Thiyagarajan V.

Lam, J.C.W.

Tam, N.F.Y.
Kong, R.Y.C.

Liu, H.B.

Wong, C.K.C.

HKD 6,937,243

Amount
&%
(HKD)

688,500

1,021,248

522,898

600,000

1,250,000

522,898

550,557

348,598

682,544

750,000



1

Others Hfth

Project Title *

JEEEE

2018

Using Proteomics to lIdentify and Compare the
Byssus Proteins Expressed in Response to Predation Risk

FREA SRR EN LR EHREHSEMEQNRE

Subtotal

Investigators #

Grants from Mainland China ARt #}sf&Bh

Research Grant #HfIEH

Project Title *
HE&HE

2018

MicroRNAs Mediated Transgenerational Skeletal Deformity
Induced by Ancestral Exposure to Benzo[a] Pyrene
(JCYJ20170818094137791)

Fi [a] EFFEE microRNASs NENTH B BER T BB
(JCYJ20170818094137791)

The Role of Allelopathic Interactions in the Bloom Formation Mechanism
of Karenia mikimotoi, (JCYJ20170818103413138)
{ERERTE R Rl iR RS E R IER BRI ERIE
(JCYJ20170818103413138)

Evolution and Adaptation of Life in Cold Seep Systems
RRPIFEMEL BB

Biodiversity and Conservation Assessment in Different Hydrothermal
Vents of the u-shaped Ocean Ridge Region
uBFFERBAETRERRRENSHRERE - REEETG

Conventional and Emerging Chiral Halogenated Flame Retardants in
Marine and Estuarine Food Webs in Subtropical Hong Kong Waters:
Accumulation Profiles, Trophic Transfer, and Source Identification
o5 B B K 150 0% ER JRT 1 R 4 4 P {5 40T B 7 B pq L RE MR BB 32 -
EEEH - SEER RN

Responses of Oysters to Major Pollutants in the Pearl River Estuary

BOIOHBENEZYHEEEETE S LY M E EEH
Subtotal

Al
Grant Type HBEE&A rg;ént
={:UECh (Plor PCA/ (HKD)
Co-Pl or Co-l)
CityU Strategic Research Grant Cheung, S.G. 100,000
HKD 100,000
Investigators
# Amount
Grant Type
il L EEEEA &F
. (Plor PCA/ (CNY)
Co-Pl or Co-l)
) Au, D.W.T.
Shenzhen Science and
Technology Program Seemann, F. 500,000
. - Zhang, G. ’
FEYIFEETE
IFHEETE Wu, J.J.
Shenzhen Science and
Technology Program Chan, L.L. 500,000
RHIFHRETE
National Key R & D Program
of China Qiu JW. 2,800,000
FREE A R BRI ST — B
B BRI EEETE]
China Ocean Mineral
Resources R & D Association Qiu, J.W. 3,800,000
FEAFEEE RAREEGE
Ministry of Science and Technology,
PRC Lam. P.K.S. 960,000
rhZE A R AR R iR
NSFC Wang., W.X 640,000
BEREAHEES = ’
CNY 9,200,000

*Project name is subject to Chinese translation
#Person with underline is SKLMP member
AWords with bold is either Pl or PC
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@® Awards, Recognitions and Patents 215

Member

Prof. Kenneth M.Y. LEUNG

Dr. Keith W.K. HO

Dr. Apple P.Y. CHUI

Dr. S.G. CHEUNG

Awards 218
Award Description

A Top 1% Cited Scientist
The Clarivate Analytics’ Essential Science
Indicators

A Justice of the Peace
The Hong Kong SAR Government

One of the Top 100 Asian Scientists
The 2018 Edition by Asian Scientist Magazine

2018 Annual List of Highly Cited Researchers (Cross-Field),
Compiled by Clarivate Analytics, Formerly Known as the
Intellectual Property & Science Business of

Thomson Reuters

Gold Medal

“Novel Air Purifiers Using New Graphitic Carbon Nitride
Photocatalyst Material” International Invention Innovation
Competition

Research Output Prize
Faculty Dean’s Research Prize, EQUHK

Vice-Chancellor’'s Exemplary Teaching Award 2017

Teaching Award in the Chinese University of
Hong Kong

Exemplary Teaching Award in General Education 2017
Teaching Award in the Chinese University of
Hong Kong

The Outstanding Academic Papers by Students (OAPS)

21

Country  Award Date Awardee(s)

International 2018 Kenneth M.Y. LEUNG
Hong Kong 2018 Kenneth M.Y. LEUNG
International 2018 Kenneth M.Y. LEUNG
International Nov 2018 Keith W.K. HO
Canada Sep 2018 Keith W.K. HO
Hong Kong Sep 2018 Keith W.K. HO

Hong Kong 15 Nov 2018 Apple P.Y. CHUI

Hong Kong 4 May 2018 Apple P.Y. CHUI

Apr 2018 Apple W.Y. NG



® Organization and Implementation of Individual Research Areas ™)
B E7ERRE N BER

Funding support from CityU KRS RERIEE

SKLMP Postgraduate Scholarship (PGS) SKLMP M4 #RES

In order to nurture young scientists and develop strategic and in-depth research in the field of
marine pollution, the SKLMP has decided to provide financial support to our members to recruit
excellent postgraduates

Investigators #

Project Title * BHEE&SA A;Oglént
EE % (Plor PCA / i
Co-P! or Co-l) (HKD)

Nov 2017 — Oct 2019

Cheng, S.H. (CityU)

ti f t i i ka li t |
Qenera ion .o ransgenic rrTarme meda a. ines to enable Wona. C.K.C. (HKBU
1 high-resolution reconstruction of the beating heart . 100,000

R Sk S I B RS AT A D Yao, X. (Cityl)
Li, T. (TianjinU)

Director Discretionary Fund (DDF) X{I&BHESE

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

Investigators #

) ) Amount
Project Title * ENSISEPN P
HE & (Plor PCA/ (HKD)
Co-Pl or Co-l)
Nov 2017 — Oct 2018
Biomarker Diagnostics of Metal Pollution in Hong Kong’s Waters Wana. W.X. (HKUST 200,000

BRKEEBSRNEMEEEZER

*Project name is subject to Chinese translation
#Person with underline is SKLMP member
AWords with bold is either Pl or PC
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Funding support from the Innovation and Technology Commission
BHHRERREH EREERESEHIEE

SKLMP 2017 Seed Collaborative Research Fund (SCRF) SKLMP #EF i IEmREEE

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

. ) Amount
Project Title * HEBEA P
HE & (Plor PCA/ (HKD)
Co-Pl or Co-l)
Nov 2017 - Oct 2020
Thiyagarajan, V. (HKU)
e . . I Qiu, J.W. (HKBU

1 Ocean acidification threatens Chinese oysters: Can some species adapt within this century? Qian. PY (HKUST 240.000
. - - . N Qian, P.Y. (HKI ) ,
EBERLEEZRRER LS | AL E - EYIEEEA AL AN ? .

Cheung, S.G. (CityU)
Dai, M.H. (XMU)

9 How phosphate concentration affect the nitrogen uptake of phytoplankton? Liu, H.B. (HKUST) 240.000
MR E X AT AR BRI AR IR 7T Chan, L.L. (CityU) ’
Neurotoxicity studies of selected marine biotoxins via neurometabolomic profiling and
neurobehavioral assessment on marine medaka (Oryzais melastigma) and i

) . ) Lam, M.H.W. (CityU)
3 zebrafish (Danio rerio) 240,000
. . S B i ST ST L S e . Lam, J.C.W. (EAUHK)
T A SRR R ERAEAMIME KB MRS T AE T A ETHAEEFEME RN
TS BRI

Targeting Astrocytes-neuronal L-lactate Signaling Pathway for
g_g ”y . g.:].g y . Li. Y. (CityU
4 Rescuing decision-making deficit in Chronic Ciguatera Poisoning 240,000

"/, = YT — w7 (=0, N N = == N Par s Ay )=z T _lé(_.L)
EREMEE - IO L- BT RSB LB T B ARI R T A Chan. LL. (Ciyy
Jan 2018 - Dec 2020

Lai, B.K.P. (CityU)
Cheung, S.G. (CityU 240,000

Wong. C.K.C. (HKBU)

Microplastics augment the transfer of Bisphenol A and Bisphenol A analogues to marine fish

HEBRHE LD A FILEE A SRR EIEF R

*Project name is subject to Chinese translation
#Person with underline is SKLMP member
AWords with bold is either Pl or PC
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SKLMP 2018 Internal Research Fund (IRF)
SKLMP REPAFTIEE

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

Investigators #

. ) Amount
Project Title * HBE&EA P
HE & (Plor PCA/ (HKD)
Co-Pl or Co-l)
Mar 2018 — Feb 2021
Au D.W.T. (CityU)
Development of an immune-stimulating antimicrobial peptide feeding regime for the Seemann F. (CityU)
1 hybrid grouper Chan L.L. (CityU) 300.000
R BN AR AR EEENNE ZRRERR Lam Y.W. (CITYU '
Wu R.S.S. (EAUHK)
Wang K.J. (XMU)
9 High-resolution reconstruction of the beating marine medaka heart Cheng S.H. (CITYU) 300.000
SONREREEEFERAORE Wong C.K.C. (HKBU '
Tt tandi lati t i ti i . studi
o S S SIS S ey
N s e s o Wang W.X. (HKUST) ’
TKEEMREREMERR FE - BREEFIEE 2R KIE
Apr 2018 — Mar 2021
Interactive effects of hypoxia- and flutamide-induced endocrine disruption in
4 marine medaka: an ecotoxicogenomic approach for environmental risk assessment Kong R.Y.C. (CITYU) 300.000
HREM B MILBENBFERAAN DI WZIANREERANME | —BRERGRETLAY Wu R.S.S. (EJUHK '

HEEESIRE T

*Project name is subject to Chinese translation
#Person with underline is SKLMP member 24
AWords with bold is either Pl or PC



A= PGS

Research Grants

Summary of the Postgraduate Scholarship (PGS) Projects
PGS IEEHI&

Nov 2017 — Oct 2019 (On going)
Generation of transgenic marine medaka lines to

enable high-resolution reconstruction of the beating heart
BEBEEARBKSHANERESHENEREN DM

S.H. CHENG, Chris K.C. WONG, X. YAO
Funding Amount: HK$100,000

Ms Li has arrived at CityU and has undertaken the mandatory course work specified by CityU SGS and
the qualifying panel. She has nonetheless been exposed to the following published work in terms of
being an observer on the experimental techniques used.

Research Output

Papers with the SKLMP as the one of the affiliations Ll SKLMP &{E&E iz —RIRBTIGR

1. Xu, S., Webb, S.E., Lau, T.C.K,, & Cheng, S.H. (2018). Matrix metalloproteinases (MMPs) mediate
leukocyte recruitment during the inflammatory phase of zebrafish heart regeneration.
Scientific reports, 8(1), 7199.

2. Kong, E.Y,, Cheng, S.H., & Yu, K.N. (2018). Induction of autophagy and interleukin 6 secretion in
bystander cells: Metabolic cooperation for radiation-induced rescue effect? Journal of radiation
research, 59(2), 129-140.

3. Manno, S. H., Manno, F. A., Ahmed, |., Ahmed, R., Shu, L., Li, L., Xu S., Xie F., Li V. W., Ho J.,

Cheng, S. H. (2018). Spectroscopic examination of enamel staining by coffee indicates dentin
erosion by sequestration of elements. Talanta, 189, 550-559.
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Summary of the Director Discretionary Fund (DDF) Projects
DDF 5B 2

Nov 2017 — Oct 2018 (Completed)
Biomarker diagnostics of metal pollution in Hong Kong’s waters
FAKEE B BRI EESHE2E

W.X. WANG
Funding Amount: HK$200,000

The Pearl River Estuary (PRE) is the third largest estuary in China, and estuarine organisms are under
potential metal stress at various biological levels. With recent stricter regulation on effluent discharges,
we evaluated the evolving metal profiles of this contaminated estuary. We measured the bioaccumulation
of metals (Ag, As, Cd, Cr, Cu, Ni, Pb and Zn) and the respective biomarker responses in an estuarine
oyster Crassostrea hongkongensis widely distributed along the estuary. We documented a shifted metal
bioaccumulation in oyster tissues, i.e., from previously Cd, Cr, Cu, Ni, and Zn to mainly Ag, Cd, Cu and
Zn. Along with the metal bioaccumulation, a suite of biomarkers including metal detoxification, antioxidant
defense, oxidative stress and cellular response were analyzed. Through correlation and stepwise
linear regression analyses, we revealed strong association between Cu, Ni and Zn with the measured
oxidant and detoxification responses (superoxide dismutase, lipid peroxidation, glutathione, lysosomal
membrane destabilization and metallothionein). Cu, Ni and Zn contamination still accounted for the major
origin of stress in oysters from the PRE. These metals along with Ag should be continuously monitored
with necessary control measures and remediation in the PRE region.
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DDF

=i/

HxE

Research Grants

Jun 2016 — Jun 2018 (Completed)
|dentification and assessment of emerging halogenated organic

pollutants in marine ecosystem
B RE R T R R G HE 5 R AV R B ET A

James C.W. LAM
Funding Amount: HK$400,000

Coastal environment of Pearl River Delta (PRD) regions has been undergoing strong modifications due
to rapid economic growth and industrialization. These may increase the demand for chemicals used in
various applications. A well-known example is polybrominated diphenyl ethers (PBDEs) which had been
used for several decades. Recently, many studies reported that there are several PBDE replacements for
these persistent organic pollutants such as DBDPE, TBECH and HBCD which were detected in different
environmental compartments including marine ecosystem. Over the past few years, we have successfully
developed analytical methods for quantification of both PBDEs and its replacements in different
environmental samples. This method was then applied to analyze the sediment from the estuaries in the
PRD region and Mirs Bay from the South China. Their levels, spatial distribution, congener profiles and
possible sources were investigated. DBDPE was the predominant contaminant (1.520-1714 ng/g dw) in
the study area exceeding those of PBDEs (8.090-595.8 ng/g dw), implying that DBDPE has become the
predominant halogenated flame retardant (HFRs) in this region in recent years. Other important HFRs
including HBCD and TBECH were investigated in the blubber of two species of marine mammals, finless
porpoises (Neophocaena phocaenoides) and Indo-Pacific humpback dolphins (Sousa chinensis), from
the South China Sea between 2005 and 2015. The concentrations of ZHBCD in samples of porpoise
(n =59) and dolphin (n = 32) ranged from 97.2 to 6,260 ng/g lipid weight (Iw) and from 447 to 45,800 ng/
g Iw, respectively, while those of ZTBECH were both roughly 2 orders of magnitude lower. A significant
increasing trend of HBCD was found in dolphin blubber over the past decade. The diastereomeric
profiles exhibited an absolute predominance of a-HBCD (mostly >90%), while the proportions of four
TBECH diastereomers in the samples appeared similar. A preferential enrichment of the (-)-enantiomers
of a-, B-, and y-HBCD was found in most blubber samples. Interestingly, significant racemic deviations
were also observed for a-, y-, and 6-TBECH enantiomeric pairs. The estimated hazard quotient indicates
that there is a potential risk to dolphins due to HBCD exposure. A follow-up study investigated the
levels of HBCD and TBECH in sediments and 30 marine species in a marine food web for elucidation
of their trophic transfer. Elevated biomagnification of each diastereomer from prey species to marine
mammals was observed. For HBCD, biota samples showed a shift from y- to a-HBCD when compared
with sediments and technical mixtures; trophic magnification potential of (-)-a- and (+)-a-HBCD were
observed in the food web, with trophic magnification factors (TMFs) of 11.8 and 8.7, respectively. For
TBECH, the relative abundance of y- and 6-TBECH exhibited an increasing trend from abiotic matrices
to biota samples; trophic magnification was observed for each diastereomer, with TMFs ranging from 1.9
to 3.5. The enantioselective bioaccumulation of the first eluting enantiomer of 8-TBECH in organisms
at higher TLs was consistently observed across samples. In addition to marine mammals, we also
determine PBDE levels of foraging green turtles (Chelonia mydas) in South China, including Hong
Kong, Guangdong and Taiwan. Measured PBDE levels were also 27-fold and 50-fold greater than those
reported in Australia and Japan. These results warrant further investigation of potential toxicological risks
to green turtles in South China and their source rookeries in Malaysia, Micronesia, Indonesia, Marshall
Islands, Japan and Taiwan. Overall, the results acquired can help to better understand the current status
and potential risk of these important environmental contaminants to the marine ecosystem.
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Research Output
Papers with the SKLMP as the first affiliation 2L SKLMP &% —{E& B2 BiTiA

1.

Chen, L., Guo, Y., Hu, C., Lam, P. K. S., Lam, J. C. W., & Zhou, B. (2018). Dysbiosis of gut
microbiota by chronic coexposure to titanium dioxide nanoparticles and bisphenol A: Implications for
host health in zebrafish. Environmental Pollution, 234, 307-317.

Chen, L., Zhang, W., Hua, J., Hu, C., Lai N. L. S., Qian, P. Y., Lam P.K.S., Lam, J.C.W., Zhou, B.
(2018). Dysregulation of intestinal health by environmental pollutants: involvement of the estrogen
receptor and aryl hydrocarbon receptor. Environmental Science & Technology, 52(4), 2323-2330.

Ruan, Y., Lam, J. C. W., Zhang, X., & Lam, P. K. S. (2018). Temporal changes and stereoisomeric
compositions of 1, 2, 5, 6, 9, 10-hexabromocyclododecane and 1, 2-dibromo-4-(1, 2-dibromoethyl)
cyclohexane in marine mammals from the South China Sea. Environmental Science & Technology,
52(5), 2517-2526.

Chen, L., Hu, C., Tsui, M. M. P., Wan, T., Peterson, D. R., Shi, Q., Lam, P. K. S., & Au, D. W. T.,&
Zhou, B. (2018). Multigenerational disruption of the thyroid endocrine system in marine medaka after
a life-cycle exposure to perfluorobutanesulfonate. Environmental Science & Technology,

52(7), 4432-4439.

Chen, L., Zhang, W., Hua, J., Hu, C., Lai, N. L. S., Qian, P. Y., Lam, P. K. S., & Lam, J. C. W., &
Zhou, B. (2018). Acute exposure to PBDEs at an environmentally realistic concentration causes

abrupt changes in the gut microbiota and host health of zebrafish. Environmental Pollution, 240,
17-26.

Ruan, Y., Zhang, X., Qiu, J.-W., Leung, K. M. Y., Lam, J. C. W., & Lam, P. K. S. (2018).
Stereoisomer-specific trophody namics of the chiral brominated flame retardants HBCD and TBECH
in a marine food web, with implications for human exposure. Environmental Science & Technology,
52(15), 8183-8193.

Papers with the SKLMP as the one of the affiliations Ll SKLMP &{E& Bz —aIHATIR

1.

Ng, C.K.Y,, Lam, J. C. W., Zhang, X. H., Gu, H. X, Li, T. H., Ye, M. B, Xia, Z. R., Zhang, F. Y., Duan, J.
X., Wang, W. X,, Lam, I. K. S., Balazs, G. H., Lam, P. K. S., & Murphy, M. B. (2018). Levels of trace
elements, methylmercury and polybrominated diphenyl ethers in foraging green turtles in the South
China region and their conservation implications. Environmental Pollution, 234, 735-742.

Chen, L., Tsui, M. M. P., Shi, Q., Hu, C., Wang, Q., Zhou, B., Lam, P. K. S., & Lam, J. C. W. (2018).

Accumulation of perfluorobutane sulfonate (PFBS) and impairment of visual function in the eyes of
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Highlight of Results and Achievements

For the first time in science, we demonstrated that hypoxia can:
* Increase Chla and Chl b

» Cause a short-term decrease in redox potential

* Reduce C fixation

* Increase N fixation and TN

* Increase P fixation and TP

* Reduce S fixation

Using shotgun metagenomics and lllumina Miseq sequencing of 16S rRNA, we have further demonstrated
that the the observed changes above are associated with relevant changes in profiles and diversity of
functional genes that mediate the C,N,P and S cycles. Our results showed that the microbial groups are
highly resilient, and a remarkable uncoupling between microbial composition and biogeochemical
processes is demonstrated.

Overall summary

We have successfully completed all of the experiments and data analysis specified in our proposal.
Overall, our study demonstrated, for the first time in science, that essential ecosystem functions (including
primary productivity, redox reactions, C, N, P and S cycling) are impaired by hypoxia. These important
functional changes are associated with significant changes in species compo