
Center for Emerging Bacterial Infections

หน่วยวิจัยโรคอุบัติใหม่และอุบัติซ ้ำแบคทีเรีย

Fac. Science, Mahidol University
คณะวิทยำศำสตร์ มหำวิทยำลัยมหิดล

Em.Prof. Dr.Skorn Mongkolsuk

Asst.Prof. Dr.Adisak Romsang



Center for 
Emerging
Bacterial
Infections

In collaboration with 

CRI, MURA-EG-VT, KMUTT, SUT, CU, FSU, OU 



Productivity (13-year)

•Articles in International Journals (40)

•Book chapters in International Journals
2559 จ ำนวน 2 เรื่อง Book in Wiley Journal

•National and International Conferences
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Since 2007…

> 40 articles 

> 50 presentations

> 20 grad students

-> train & consultancy

--> service & support  



Recent Academic Activities (2020)

Human Resources

➢ Ph.D. 10 + 3

➢ M.Sc. 14 + 2

➢ Undergrad 20 + 4

➢ Visiting students 3

Research Institutes
Medical Schools
Research Agencies
Universities
Private companies







Insight into genome analysis and development of 
alternative therapies against emerging bacterial 

pathogens causing hospital-acquired and elders’ Infections

In-depth functional analysis of drug-targeting genes and their 
virulence networking in Pseudomonas aeruginosa against host-
generated stresses 

Insight study of pathogenesis of Streptococcus Group B infection in 
Thai elderly using comparative genome analysis

Gene analysis and engineering of bacteriophage endolysins for 
control of hospital-acquired Clostridium difficile

Air and surface decontamination in nursing homes and hospitals using 
innovative non-thermal cold plasma technique



Human health & 
economic gain

Public health policies

PROJECT: Insight into genome analysis and development of alternative 
therapies against emerging bacterial pathogens causing hospital-acquired 

and elders’ infections

Bioinformatics
& NGS analysis

Gene & Genome analysis
Potential 

drug-targeting 
mechanisms
and designs

Development of Alternative Therapies

TargetDigest

Chemical Control

metal-chelating 
agents & essential 
protein inhibitors

Biological Control

Toxin from 
bacteriophage 

particularly infect in 
bacteria

Physical Control

Non-thermal 
cold plasma,

Microwave, UV-ray

Pathogen Genome 
Databases

Literature reviews
& safety datasheet

Omics analysis in 
pathogenic bacteria

Research in ABSL-2 
Laboratory

Study in specific genes 

Prototype products

Hospital-acquired infections Recent emerging elders’ infections 

Technicians/Experts

Scientific articles 



Pseudomonas aeruginosa
Leading cause of HAI
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Saninjuk et al, 2019
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Wongsaroj et al, 2018
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Romsang et al, 2018
Sci Rep.
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RcsRA 2020 +



Important findings



➢ Epidemiology and risk factors 

for XDR-PA infections in 

Thailand. Palavutitotai, 

Nattawan, et al, PloS one 

13.2 (2018): e0193431.
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NaOCl toxicity without organic loading 

Strains MBC (mg/L)

Pseudomonas aeruginosa 8

Burkholderia pseudomallei 6

Klebsiella pneumoniae 4

Acinetobacter baumannii 4

Staphylococcus aureus 2

Bacillus cereus 1

Escherichia coli 0.5

Salmonella enterica 0.5

2017
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Thiol-based circuit for RCS

https://doi.org/10.3390/microorganisms8081220

https://doi.org/10.3390/microorganisms8081220


PAE-RcsRA Mechanism

RcsA RcsA RcsA

RCS

RcsARcsARcsA

RcsRRcsR

AraC-family rcsR AhpD-like rcsA

RcsR

RcsR RcsR

RCS

RcsR

Nontaleeruk et al., 2020

Taengthet et al., unpublished
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Thiols play a critical role 

in biochemical systems an antioxidants.

FDA-approved thiol-reacting drugs 
that potentially bind into the SARS-
CoV-2 main protease, essential for 
viral replication

JOURNAL OF BIOMOLECULAR STRUCTURE AND DYNAMICS
https://doi.org/10.1080/07391102.2020.1764393

Disulfiram and its metabolites not only block

aldehyde dehydrogenase-2, as it has also been
recognized as an inhibitor of other cysteine-
dependent enzymes, such as betaine aldehyde
dehydrogenase from P. aeruginosa (PaBADH, an
ALDH9 member) (Zaldıvar-Machorro et al., 2011).

Nontaleeruk et al., 2020



1. Bacteria-Macrophage Interactions and Response Mechanisms

3. Molecular transcriptional regulations and their applications

4. Cross-activity and -regulation between RCS and other antimicrobials

rcsR1 rcsA1 rcsR2 rcsA2

2. Multiple copies of rcsR-rcsA in P. aeruginosa genome

rcsB ABC transport

Future plan for this project



EBI : In Progression

Paraquat Efflux Pumps

Agri → Health

Fe-S/Fe Drug Efficacy

Bacteria→ Human

Macrophage
Protein → Adjuvant

Protein Engineering

Gut Microbiota

Bacterial Lifestyle
Biofilm & Drugs

Biocide Biosensor

Phosphate Stress

Macrophage
R-Electrophile-S
Redox Regulations

EBI Senior

Prototype testing for antimicrobial activities: KMUTT, MUEG, Mahajak, YB
MUIC student (Magic) SPACE-F : Reuterin



…Thank you…
Center for Emerging Bacterial Infections
Faculty of Science, Mahidol University
Rama VI Road, Bangkok, Thailand
Tel : +66 2201-5962
http://ajrscbt.wixsite.com/k610-scmu

Asst.Prof. Adisak Romsang, Ph.D.
adisak.rom@mahidol.ac.th
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