
Documents

Hussin, N.H.M.a , Tay, D.D.a , Zainulabid, U.A.b , Maghpor, M.N.c , Ahmad, H.F.a d

Harnessing next-generation sequencing to monitor unculturable pathogenic bacteria in the indoor hospital building
(2024) Microbe (Netherlands), 4, art. no. 100163, . 

DOI: 10.1016/j.microb.2024.100163

a Faculty of Industrial Sciences and Technology, Universiti Malaysia Pahang Al-Sultan Abdullah, Lebuhraya Persiaran Tun
Khalil Yaakob, Pahang, Gambang, 26300, Malaysia
b Department of Internal Medicine, Kulliyyah of Medicine, International Islamic University Malaysia, Pahang, Kuantan,
25200, Malaysia
c Chemical Hazardous to Health Laboratory, Consultation Research and Development Department, National Institute of
Occupational Safety and Health, Selangor, Bandar Baru Bangi, 43650, Malaysia
d Group of Environment, Microbiology and Bioprocessing (GERMS), Universiti Malaysia Pahang Al-Sultan Abdullah,
Lebuhraya Persiaran Tun Khalil Yaakob, Pahang, Kuantan, 26300, Malaysia

Abstract
The hospital indoor air microbiome, a diverse range of microorganisms, gains prominence amid the COVID-19 pandemic.
Elevated awareness underscores implications for patient and staff well-being. Concerns about risks to indoor air quality
persist due to prolonged indoor exposure, necessitating further research on specific threats within the hospital environment.
In this study, an independent culture-based approach was used to analyze the baseline core microbiome present in hospital
environments, utilizing amplicon sequencing on the next-generation sequencing technology to target the V3 region of the
16S rRNA gene. Firmicutes, Proteobacteria, and Actinobacteria were the main bacterial phyla that were most isolated from
the wards and clinics with different orders of abundance; Firmicutes being associated more in clinics and Actinobacteriota in
wards. The bacteria Niallia taxi, Methyloversatilis universalis, unclassified Rummeliibacillus, unclassified Clostridium, and
unclassified Sphingomonadaceae dominated the clinic area while ward areas reported Pseudonocardia bannensis,
Rubrobacter aplysinae, unclassified Brachybacterium, unclassified Bradyrhizobium, and unclassified Mycobacterium to be
the top five features. While the alpha-diversity index showed no significant differences, the beta-diversity analysis showed a
significant difference between clinic and ward areas (p<0.05). Certain bacterial species associated with opportunistic
pathogens as well as normal skin flora such as Methylobacterium spp., Cutibacterium spp., unclassified
Sphingomonadaceae, and Anoxybacillus B spp., were also identified across all samples. The methods described in this
research aim to establish a rapid and sensitive screening process that could be valuable for disease surveillance within the
healthcare setting, shedding light on the potential impacts of the hospital microbiome on human illness. © 2024 The Authors

Author Keywords
Core microbiome;  Culture-independent;  Indoor microbiome;  Next- generation sequencing

Funding details
Universiti Malaysia PahangUMP
National Institute of Occupational Safety and Health, JapanJNIOSH03.16/03/HEALTHCARE (E)/2022/01-RDU 220703
National Institute of Occupational Safety and Health, JapanJNIOSH
PGRS 230369

This work was supported by the National Institute of Occupational Safety and Health (NIOSH) Malaysia with grant number
03.16/03/HEALTHCARE (E)/2022/01- RDU 220703 and the University Malaysia Pahang al- Sultan Abdullah (UMPSA) with
grant Postgraduate Research Scheme (PGRS 230369).

Correspondence Address
Ahmad H.F.; Faculty of Industrial Sciences and Technology, Pahang, Malaysia; email: fauzanahmad@umpsa.edu.my

Publisher: Elsevier B.V.

ISSN: 29501946
Language of Original Document: English
Abbreviated Source Title: Microbe
2-s2.0-85207294677
Document Type: Article
Publication Stage: Final
Source: Scopus

11/4/24, 3:27 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1855233122&eid=2-s2.0-85207294677&sort=&clickedL… 1/2



Copyright © 2024 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V.

11/4/24, 3:27 PM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1855233122&eid=2-s2.0-85207294677&sort=&clickedL… 2/2


