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Issue 21 
October 2022 

Workshop: Harmful Algal Blooms and Antimicrobial 

Resistance (AMR) on 31 October 2022  
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Harmful algal blooms and antimicrobial resistance (AMR) are environmental and public health challenges 

that the world faces in the coming decades. Jointly organised by NUS Environmental Research Institute 

(NERI) at National University of Singapore together with Shanghai Jiao Tong University, China, this one-

day E2S2 workshop showcased advances and outcomes from the program’s cyanobacterial and antimi-

crobial resistance research. The workshop covered topics such as the discovery of novel toxin and off-

flavor producing cyanobacteria, algal-bacterial dynamics, the role of cyanophages, and algal bloom pre-

dictions. Themes presented for AMR  included surveillance in wastewater and environmental waters, oc-

currence and dissemination on microplastics, and AMR risk assessments and models.  

17 oral presentations and 13 poster presentations were delivered during the workshop. All speakers were 

research staffs and students who worked or currently are working on E2S2 ES-2 project. The workshop 

was in hybrid mode. There were in total 53 audiences who physically attended the workshop in CREATE 

Building and 75 audiences on air.  
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Time Programme 

8:45 - 9:00 Registration 

9:00 - 9:10 
Opening Remarks 
A/P Prof Tong Yen Wah, E2S2-CREATE Co-director 

 Emerging Contaminants Associated with Antimicrobial Resistance (Chair: A/P Karina Gin) 

9:10 - 9:30 
Occurrence and risk assessment of antimicrobial resistance in environmental waters (20min; on 
site) 
Dr Shin Giek Goh, NUS 

9:30 - 9:50 
Population-level surveillance of antibiotic resistance through urban metagenomic analysis (20min; 
via zoom) 
Dr Wenxuan Li, NUS 

9:50 - 10:10 
Potential mechanisms of multidrug beta-lactam resistance in marker pathogens from tropical 
aquatic environments (20min; on site) 
Eric Qiyi Yuan, NUS 

10:10 - 10:30 
Pharmaceuticals consumption pattern during COVID-19 (20min; on site) 
Dr Sanjeeb Mohapatra, NUS 

10:30 - 10:45 Tea Break 

10:45 – 11:05 
Quaternary Ammonium Compounds promote the spread of antimicrobial resistance vial plasmid 
conjugation  (20min; on site) 
Congcong Liu, Zhejiang University 

11:05 - 11:25 
Removal behavior and key drivers of ARGs in two full-scale leachate treatment plants (20min; via 
zoom) 
Jun Yang, Shanghai Jiao Tong University 

11:25 - 11:45 
Characterization and controlling strategies of ARGs in aerobic co-compositing of food waste and 
swine manure (20min; via zoom) 
Imtiaz Ahmed, Shanghai Jiao Tong University 

11:45 - 12:15 Panel Session for Antimicrobial Resistance Team 

12:15 - 13:15 Lunch & Poster viewing 

 Emerging Contaminants Associated with Algal Blooms (Chair: Professor He Yiliang) 

13:15 - 13:35 
Multi-class secondary metabolites in cyanobacterial blooms from a tropical water body: distribu-
tion patterns and real-time prediction (20min; on site) 
Dr Luhua You, NUS 

13:35 - 13:55 
Microbial profiling with cyanobacterial bloom and environmental factors (20min; on site) 
Dr Shu Harn Te, NUS 

13:55 - 14:15 
Synechococcus and cylindrospermopsin production (20min; on site) 
Dr Wai Kit Jerome Kok, NUS 

14:15 - 14:30 
Present and future toxin response of marine and freshwater synechococcus (15min; on site) 
Zhi Yang Sim, NUS 

14:30 - 14:45 
MIB-producing Microcystis in Tropical Lakes (15min; on site) 
Kwan Chien Goh, NUS 

14:45 – 15:00 
Isolation and characterization in terms of morphology, genomics and growth characteristics of 
freshwater cyanophages (15min; on site) 
Dong Zhang, NUS 

15:00 - 15:15 
Characteristics and relationship of picocyanobacteria and cyanobacterial secondary metabolites in 
a drinking water reservoir (15min; via zoom) 
Huimin Li, Shanghai Jiao Tong University 

15:15 - 15:30 Tea break 

15:30 - 15:50 
Source, fate, transport and modelling of emerging contaminants in the aquatic environment: Cur-
rent status and future perspectives (20min; on site) 
Xuneng Tong, NUS 

15:50 - 16:05 
Metagenomic analysis of bacterial and viral assemblage from a tropical freshwater lake (15min; via 
zoom) 
Han Li, NUS 

16:05 - 16:25 
Management of algae containing waters by functionalized materials (20min; on site) 
Xiting Zhang, NUS 

16:25 - 16:55 Panel Session for Algal Team 

16:55 - 17:00 Closing for whole event 

The programme is shown as below: 
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Dr Judith Wong (NEA), Dr Chang Siao Yun (PUB), Adj Asst Prof Aung Kyaw Thu (SFA), Prof Ong Choon Nam (NUS), Dr 

Mark Wong (PUB) and Dr Grace Chan (PUB) were invited to take part as the panel members in 2 panel discussions 

regarding Antimicrobial Resistance and Algal Blooms.  During the panel discussion, all panel members recognized 

the achievements made by ES-2 project team and highlighted the close collaboration between ES-2 and NEA, PUB 

and SFA respectively throughout the past 9 years and expressed their willingness to continue working together with 

the universities and research institutes for further investigation on those research fields.  

Opening of E2S2 workshop by Prof Tong Yen Wah, the 

Co-Director of E2S2   

Co-hosting of E2S2 workshop by Prof He Yiliang, 

the lead PI of ES-2 project in SJTU  

From left to right: Prof Karina Gin (NUS), Dr Judith Wong (NEA), 

Dr Chang Siao Yun (PUB), Adj Asst Prof Aung Kyaw Thu (SFA) 
From left to right: Prof Ong Choon Nam (NUS), Dr Mark Wong 

(PUB) and Dr Grace Chan (PUB)  

Hosting of E2S2 workshop by Prof Karina Gin, the 

lead PI of ES-2 project in NUS 

Presentations by ES-2 researchers and students 
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Recent award to E2S2 staff 

Congratulations to Dr Pooja Sharma, the Research Fellow working in E2S2 ES

-1 under the supervision of Prof Tong Yen Wah on receiving Best Paper 

Award (Oral Presentation) at X International Forum on Industrial Bioprocess-

es (IBA-IFIBiop 2022),  October 27-30, 2022, Taiwan for the paper entitled 

“Exploring the role of microbes in food waste anaerobic digestate as fertiliz-

er via metagenomic analysis”. IBA-IFIBiop 2022 is an international confer-

ence that highly focuses on the recent developments on the frontier areas of 

industrial bioprocesses and biotechnology that will bring together a multina-

tional body of scientists, engineers and other experts to deliberate on global 

developments in the fields of food technology and engineering, bioenergy or 

biofuels, industrial biotechnology, environmental biotechnology, and up-

stream and downstream bioprocesses.  Dr Pooja has done her Ph. D. (2015-

2020) at Babasaheb Bhimrao Ambedkar University, Lucknow, India in Envi-

ronmental Microbiology. She did master’s (2013-2015) in Botany from Dr. 

Ram Manohar Lohia Avadh University, Faizabad, India. Her research interest 

is microbiology, which is to identify microbial interaction and their network-

ing during plant growth and development after applying the liquid by-

product from anaerobic digestion of food waste.  
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Dr Pooja’s conference paper 

Exploring the role of microbes in food waste anaerobic digestate as fertilizer via metagenomic 

analysis 

Conference:  IBA-IFIBiop 2022 

Authors: Pooja Sharma, Yong Wei Tiong, Yen Wah Tong  

Presentor: Pooja Sharma 

Author's words:  

Food waste (FW) is a burgeoning issue, and its recycling rate remains low globally. Among the best available 
technologies for FW management is anaerobic digestion, which produces methane-rich biogas and nutrient-
rich digestate.  In this study, the microbial populations and physico-chemical analysis of FW anaerobic diges-
tion were investigated. Physico-chemical analysis of digestate was N (3.82 g/kg), P (0.0011 g/kg), K (0.122 g/
kg), Na (0.56 g/kg), Ca (0.11 g/kg), Mg (0.028 g/kg), Cu (0.01 g/kg), Fe (0.0022 g/kg), Zn (0.001 g/kg), and 
NH3 (2200 mg/l). The digestate was applied to Stachytarpheta sp. and Piper sarmentosum for a period of 
150 days. By using the Illumina MiSeq platform, the sequencing analysis of the 16S rRNA V3-V4 hypervaria-
ble region identified taxonomic units originating from rhizospheric soil samples. The major microorganisms 
identified in the rhizospheric soil sample included Proteobacteria, Bacteriodetes, Firmicutes, Pseudomonas, 
Acidobacteriota, Actinobacteriota, Bacteroidota, Desulfobacterota, Halobacterota, Myxococcota, Nitrospiro-
ta, Patescibacteri, Sprirochatota, Synergistota, and Verrucomicrobiota. The in-depth studies on the bacteria 
communities in the rhizosphere of contribute to plant growth and applied as fertilizers in cultivating plants 
were the significant contribution to this study. 
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Recent accepted/published papers from E2S2:  

1  Topological and hydrodynamic analyses of solar thermochemical reactors for aerodynamic-

aided window protection  

Journal:  Engineering Applications of Computational Fluid Mechanics  

Authors: Bo Wang, Alireza Rahbari, Morteza Hangi, Xian Li, Chi-Hwa Wang and Wojciech Lipiński  

Keywords: Solar thermochemical reactor; reactor design; impinging jet; computational fluid dy-

namics; flow field  

Author's words:  

Particles and condensing vapors contribute to the contamination of optical components of solar thermo-
chemical reactors including windows and secondary concentrators and result in severe reactor performance 
deterioration. We propose an impinging-jet solar reactor in a distinctive topology to enhance aerodynamic-
aided window protection. The vector fields on the two-dimensional inner surfaces of the impinging-jet reac-
tor and four conventional reactors are analyzed for the first time using differential topology. The topological 
analysis demonstrates that the application of an impinging jet in the reactor leads to the prevention of the 
stagnation point in the vicinity of the window, which is inevitable in any axisymmetric flow field of the con-
ventional reactors. The transient twodimensional flow fields of all reactors are numerically investigated us-
ing the finite volume method to understand the effects of the reactor geometry, aspect ratio, and sweep gas 
mass flow rate on the window protection performance characterized by the contaminant residence time 
and peak volumetric concentration near the window. The impinging-jet reactors with aspect ratios of one 
and two are found to be the most effective designs in aerodynamic-aided window protection among all in-
vestigated configurations.  

Figure 1. Two examples of optical component contamination 
in solar reactors: a (a) clean and (b) contaminated quartz 
window of a directly-irradiated reactor, and a (c) clean and 
(d) contaminated compound parabolic concentrator of an 
indirectly-irradiated reactor .  

Figure 3. Schematics of solar reactors in five geometrical configurations, 
encompassing four conventional configurations of (a) a spherical reactor, 
(b) a conical reactor with a radial flow pattern, (c) a conical reactor with a 
swirl flow pattern, (d) a flat reactor, and (e) an impinging-jet reactor pro-
posed in this study.  
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Recent accepted/published papers from E2S2:  
2  Cyanophage dynamics in a tropical urban freshwater lake 

Journal:  Ecological Indicators 

Authors: Dong Zhang, Shu Harn Te, Yiliang He, Karina Yew-Hoong Gin  

Keywords: Ecological dynamics, Cyanophage, Environmental drivers, Tropical Freshwater  

Author's words:  

Considerable studies have been conducted to quantify and examine free cyanophage particles across a wide range of 
aquatic systems, but few studies have analyzed the dynamics of host cell fraction cyanophages, and even less is known 
about tropical freshwater cyanophages. Here, we employed qPCR to examine the abundances of four ecologically rele-
vant novel cyanophages (PA-SR01, S-SRP01, S-SRP02 and S-SRM01) in a tropical urban lake in Singapore from July to 
November 2019. Besides quantifying the extracellular free cyanophage particles, host cell fraction cyanophage were 
also examined to represent the abundance of intracellular and attached phages. Our study revealed differing fate and 
dynamics of each cyanophage target. Host cell fraction phage abundance was found to be more abundant than free 
phage abundance, indicating high level of infection and rapid dispersal of phage particles upon lysis. By further investi-
gating the correlations between free phage particle abundance and numerous biotic (total cyanobacte-
ria, Microcystis abundances, etc) as well as abiotic (nutrients and physiochemical water quality) variables, multiple 
correlations across different sampling sites were obtained, suggesting pH and rainfall to be potential key factors driv-
ing shifts in both cyanophage and cyanobacteria population. This study demonstrated the ecological importance and 
key roles of the cyanophage PA-SR01, S-SRP01, S-SRP02 and S-SRM01 in tropical freshwater lakes not only as regula-
tors of the cyanobacterial community, but also as promoters of certain cyanotoxin production. 

Highlights:  

• Revealed differing fate and temporal dynamics of 4 novel freshwater cyanophages. 

• Cyanophage were found to be key factors affecting cyanobacteria population dynamic. 

• Cyanophage infection may shift toxin-production of cyanobacteria community. 

• pH and rainfall as key regulators of both cyanophage and cyanobacteria community 
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E2S2 visiting PhD student 

                                                               - Wu Junye 

Junye Wu obtained his bachelor’s degree in South China University of China in 2019. Then he was admitted 
as a postgraduate student by Shanghai Jiao Tong University. During his master’s study, his research concen-
trated on the synthesis and characterization of adsorbents for CO2 capture. Currently, he joins in the E2S2 
project as an exchange PhD student under the supervision of Prof. Ge Tianshu and Prof. Wang Chi-Hwa. 

His main PhD research field focuses on capturing CO2 directly from the atmosphere. In addition to improv-
ing the adsorption properties of materials, he tries to optimize the CO2 capture process and design novel 
CO2 capture devices. At a background of society's pursuit of carbon neutrality, his ongoing research targets 
into increasing the CO2 capture efficiency and reducing the cost. 

Under the E2S2 program, he will be particularly focusing on the construction of carbon chain circulation 
systems. He will help the research team to extract CO2 from air or flue gas. The captured CO2 will be uti-
lized in different situations such as the greenhouse, solar gasification, and microalgae cultivation. Renewa-
ble energy and waster will be leveraged to drive the CO2 capture device. Therefore, net emissions will be 
achieved, and valuable products will be obtained in such systems. 

E2S2 visiting PhD student    Wu Junye   

The scheme of CO2 capture and utilization  
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