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• Techniques in molecular biology

• Analyze and sequence-specific DNA fragments of microorganisms. 
(Gangneux et.al., 2020).

• Applied  high-throughput sequencing – known as (NGS) and analyse 
the microbes DNA, extracted directly from environmental samples

Amplicon Sequencing: 

• The collections of the microbiological community including bacteria, 
fungi, viruses, protozoa and archae that constitute the indoor air of a 
building (Yang et. al., 2023)

• Affect human health

• 70- 90% indoor

Indoor air microbiome: 
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Harbor wide range of 

air microbiome- acts 

as a reservoir  for 

pathogenic organisms 

Pathogenic, non-

pathogenic, 

opportunistic, normal 

flora/commensal, and 

protective microbes

Nosocomial 

infections or HAI to 

healthcare workers 

and patients

5
Pathogenic and 

opportunistic pathogens



DNA EXTRACTION

CULTURE-DEPENDENT

VS

CULTURE-INDEPENDENT 

METHOD
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CULTURE-
DEPENDENT 

METHOD

Depending on the 
culture media and 
types of media (to 

cultivate bacteria in the 
lab)

High sensitivity but 
low specificity-

inconclusive findings 
and biased

Laborious and longer 
time (incubation period, 

biochemical test and 
microscopic examination)

CULTURE-
INDEPENDENT 

METHOD

Bacteria genomic 
DNA- analyze directly 

from the environmental 
samples

High sensitivity and 
specificity 

Simple and rapid (can 
analyze a large volume of 

samples within a short 
period of time 
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Inconclusive findings and biased (not all bacteria are culturable & 
some slow growth)

Laborious and long-time (incubation period, series of 
biochemical test)

Urgency- reducing the prevalence of NI, reduce extra 
expenditure and improve hospital management

Prone to contamination- during transportation (inappropriate 
temperature) and analysis
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To optimize culture-
independent method 

in the sampling of 
indoor  air microbiome

To profile bacterial 
community in indoor air 
at the hospital by using 

the amplicon 
sequencing method. 
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• Supplementary method and analysis for IAQ assessor and 
other personnel for examining biological contaminants

• Identification vs concentration

• ↓ contaminations (transportation & analysis)

• Rapid analysis for large volumes of samples and less 
laborious 

Application of the 
new method

• Include both cultivable and non-cultivable microorganisms

• High sensitivity and specificity

• ↓ waste

Comprehensive 
profiling of 
microbial 

community 
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Bioinformatics
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Nesterenkonia spp.

Methylobacterium

spp.

Methylobacterium

spp.

Salinisphaera spp.

Rubrobacter bracarensis.
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p-value: 0.031041; [T-test] statistic: 2.6859 [PERMANOVA] F-value: 1.1904; R-squared: 0.10638; p-value: 0.259
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This study venture into new 
culture-independent method in 
profiling of microbial 
community-

new insight on the 
characterization  and fill gaps on 
microbes that are not 
culturable

Bacterial DNA can be extracted 
and analyse directly from the 
environmental samples without 
the necessity to culture and grow 
the bacteria in the laboratory-

rapid analysis for a large 
amount of samples- necessity in 
pathogens detection during 
outbreak

Methylobacterium spp., 
Nesterenkonia spp., Rubrobacter
A bracarensis, and Salinisphaera
spp. 

Most isolated species known as 
opportunistic  pathogens-
immunocompromised px, no 
significant effect on HCW
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Comprehensive 
profiling of microbial 
community indoors in 

a short period with 
high sensitivity and 

specificity

Amplicon 
sequencing 
and next-
generation 
sequencing 

(NGS)

Culture-
independent 
method of 
sampling
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THANK YOU..
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