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Introduction 
Provide a concise background, rationale, and study objectives, citing recent references. Format in Times New Roman, 10 pt, justified. 

Enteric bacteria are aerobic or facultative anaerobic, Gram negative, non-spore forming, rod shaped bacteria that are found in the gastrointestinal tract of both animals and humans (Fadlalla and Ibrahim, 2012). The gastrointestinal tract of human is natural habitat for various bacterial species, and most of them are involved in metabolic processes that restore energy and absorbable nutrients, thereby shielding the host against invasion by foreign microbes (Aklilu et al., 2015). The gastrointestinal tract harbours numerous numbers of aerobic and anaerobic bacteria, which may be in symbiotic relationship with the host, but can confer negative impact via food borne gastroenteritis in humans, which poses threat to healthful living such as high rate of morbidity and mortality. These problems ensue due to emergence of antibiotics resistance to conventional antibiotics (Bassyouni et al., 2012).

It is worthy to note that the pathogenic enteric bacteria are found in various surfaces of fomites (Ahmed, 2010). Some of the fomites include beds, towels, chairs, desks, classroom walls, floors, papers etc. The presence of these fomites on the surfaces of inanimate objects pose threat to humans, and their sources could also be traced to human origin. Also, when an indoor surfaces lack abundant moisture and nutrient availability, most microorganisms that arrive from other environments (human) are generally considered unlikely to survive, and those viable microorganisms that do survive are generally considered to be inactive or dormant until transferred to other host locations or until there is availability of water and nutrients that aid them to grow (Ahmed, 2010).

It is worthy to note that these enteric bacteria on the surfaces of fomites exhibit high pathogenic potential (Aklilu et al., 2015). Their pathogenicity profile is due to the presence of virulent factors, which aid in the invasion of the epithelium layers of the host as reported by Aklilu et al. (2015). Evaluation of their pathogenicity can be actualized using either in vitro or in vivo techniques. Both techniques provide vital information to controlling the effects of the pathogens in living organisms, especially humans (Ahmed, 2010). 

Several studies are available on the in vitro screening of pathogenic profiles of enteric bacteria isolated from classroom (papers, chairs, desks, walls, and floors) such as Hubner et al. (2011) and Meadow et al. (2014) but there is no study that has been documented on the in vitro screening of pathogenic profiles of enteric bacteria isolated from board dusters used at 
Chukwuemeka Odumegwu Ojukwu University, Uli Campus. Hence, the aim of this study is to conduct an in vitro screening of pathogenic profiles of enteric bacteria isolated from board dusters used at Chukwuemeka Odumegwu Ojukwu University, Uli Campus.

[bookmark: _Toc142964137]Materials and Methods
Describe study area (if applicable), sample collection, experimental design, techniques, and statistical analysis.

NB. Please rename the heading as Methodology if your work is a review article

Study Area
Uli is a town located at the end southeast angle of Ihiala local government area of Anambra state in Nigeria. Its closest neighboring towns are Ohakpu, Ihiala, Amorka, Ubulu, Ozara, and Egbuoma.Uli communities stretch westward over Usham Lake to the lower Niger region and to the confluence of the Atamiri and Enyinja rivers. Its coordinates are 5.783°N 6.687°E and 5°47'N 6°52'E. It occupies a landmass of 99square miles (256-kilometer square). The people of Uli are basically traders and farmers. The climate of the town is typically and equatorial rainforest type characterized by two main seasons; the rainy, which lasts between April and October and the dry season which lasts between November and march, with temperature which is usually high throughout the year and average minimum temperature at about 32°C and 25°C respectively.

Sample Collection, Handling and Transportation
The samples (40) used for this study were collected from different board dusters used at different lecture halls at Chukwuemeka Odumegwu Ojukwu University, Uli Campus. The samples were collected using sterile swab sticks. All the samples were put in a sterile polythene bag and were transported to the laboratory for immediate analysis.

Culture and Isolation of Enteric Bacteria
This was carried out using the modified method of Cheesbrough. The swab sticks were stricked on Petri dishes (60 mm OD × 55 mm ID × 13mm high) containing MacConkey agar medium (MA/Biotech). All the plates in triplicates were incubated in inverted at 37±2˚C for 24-48 h. (Cheesbrough, 2010; Ekesiobi et al., 2025a; Ekesiobi et al., 2025b; Ekesiobi et al., 2025c)

Characterization and Identification of the Isolates
The isolates were sub-cultured on nutrient agar (Biotech), incubated in an inverted position at 37±2˚C for 24 h. The isolates were characterized and identified using their colonial and morphological descriptions (Cheesbrough, 2010), biochemical reactions (Cheesbrough, 2010) and molecular characterization (Iheukwumere et al., 2018; and Ekesiobi et al., 2025d). The colonial description was carried out to determine the colours of the isolates on agar media plates, their sizes, edges, consistencies and optical properties of the isolates 

Screening the Bacterial Isolates for Pathogenic Potentials
In vitro technique: The in vitro pathogenic potentials of the bacterial isolates will be carried out by testing for their ability to produce haemolysis on blood agar, take up Congo red dye as described in the study published by Zahid et al. (2016) and Ugwu et al. (2020). In haemolysis evaluation, nutrient agar was prepared following the instructions from the manufacturer. Two milliliters of blood were added to the cooled nutrient agar and were poured on Petri dishes containing 1 ml of the diluted samples. Similarly, 2 ml of Congo red was also added to cooled nutrient agar before pouring to the Petri dishes containing the diluted samples. All the inoculated plates were allowed to solidify, followed by incubation at 37 °C for 24 -48 h. 

Statistical Analysis
The results of the data generated were expressed as mean, percentage and Table. Data were analyzed by two-way Analysis of Variance (ANOVA) to determine the significance of the study at 95 % confidence level. Pairwise comparison of means was done by Student “t” test as described in the study published by Iheukwumere et al (2018).

Results
Introductory text before tables/figures: An explanatory or introductory text must always precede the presentation of any table or figure. Do not insert a table or figure without first describing or introducing it in the main text.
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The characteristics of the enteric bacterial isolates are shown in Table 1. The results revealed that the isolates varied in appearance on MacConkey agar. Isolate C1 appeared pink, isolate C2 appeared red and isolates D1 and D2 showed a similar appearance, whereby they appeared red and mucoid. Isolates C1 and C2 had convex elevation, and isolates D1 and D2 were slightly raised. They were all Gram-negative rods. All the isolates were catalase-positive. Isolates C1 and C2 were citrate negative, whereas isolates D1 and D2 were citrate positive; isolates C1 and C2 were indole positive and only isolates D1 and D2 were methyl red negative. The isolates showed complete utilization of glucose and maltose but varied in the utilization of xylose, sorbitol, inositol and Dulcitol. 
The molecular characteristics of the enteric bacterial isolates revealed the presence of Escherichia coli 0157:H7 strain NE1127 chromosome with complete genome (ECNE11), Escherichia coli strain JKHS016 (ECJ6), Klebsiella pneumoniae strain 2014C06-125 (KP2) and Klebsiella pneumoniae strain KP2092 (KPK2) as shown in Table 2.

The in vitro pathogenic potential of the isolates (Table 3) revealed that isolate ECNE11 was the most pathogenic isolate with a percentage of 66.67% followed by isolate KP2 (57.14%), isolate ECJ6 (22.73%) and then isolate KPK2 (15.38%). The difference between the Congo red reaction and the hemolysis was statistically non-significant (p>0.05).
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Table 1: Characteristics of the enteric bacterial isolates
	Parameter
	C1
	C2
	D1
	D2

	Appearance on MacConkey agar
	Pink
	Red
	Red and Mucoid
	Red and Mucoid

	Elevation 
	Convex
	Convex 
	Slightly raised
	Slightly raised

	Motility
	+
	+
	-
	-

	Gram reaction
	-
	-
	-
	-

	Cell morphology
	Rods
	Rods
	Rods
	Rods

	Catalase
	+
	+
	+
	+

	Citrate
	-
	-
	+
	+

	Indole
	+
	+
	-
	-

	MR
	+
	+
	-
	-

	VP
	-
	-
	+
	+

	Glucose
	+
	+
	+
	+

	Maltose
	+
	+
	+
	+

	Xylose
	+
	+
	+/-
	+/-

	Sorbitol
	-
	+
	+/-
	-

	Inositol
	+/-
	+/-
	+
	+/-

	Dulcitol
	+/-
	+
	+/-
	+/-



Table 2: Molecular characteristics of the enteric bacterial isolates
	Isolate code
	Max score
	Toal score
	Query cover (%)
	E-value
	Percent identity (%)
	Accession Number
	Description

	C1
	1681
	1681
	100
	0.0
	100
	CP038321.1
	Escherichia coli 0157:H7 strain NE1127 chromosome complete genome (ECNE11)

	C2
	1936
	1936 
	100
	0.0
	100
	CP147059.1
	Escherichia coli strain JKHS016 (ECJ6)

	D1 
	1552
	1552
	100
	0.0
	100
	CP170972.1
	Klebsiella pneumoniae strain 2014C06-125 (KP2)

	D2
	1552
	1552
	100
	0.0
	100
	CP141801.1
	Klebsiella pneumoniae strain Kp2092 (KPK2)



Table 3: In vitro pathogenic potential of the isolates
	Test
	ECNE11
	ECJ6 
	KP2
	KPK2

	
	N =12
	N=22
	N=7
	N=13

	
	(%)
	(%)
	(%)
	(%)

	Hemolysis
	
	
	
	

	β – hemolysis
	8(66.67)
	5(22.73)
	4(57.14)
	2(15.38)

	α – hemolysis
	4(33.33)
	7(31.82)
	3(42.86)
	11(84.62)

	γ - hemolysis
	0(0.00)
	10(45.45)
	0(0.00)
	0(0.00)

	
	
	
	
	

	Congo Red
	
	
	
	

	Tiny red with wrinkled Surface
	12(100.00)
	10(45.45)
	7(100.00)
	11(84.62)

	Pink with a smooth surface
	0(0.00)
	12(54.55)
	0(0.00)
	2(15.38)




Discussion 
Interpret results, compare with previous studies (compare with recent studies), and highlight significance.
The high distribution of pathogenic bacteria in the society has posed threat to overall wellbeing of individuals, especially in developing countries. These pathogenic bacteria cause highly debilitating diseases, especially among immunocompromised individuals. The bacterial species isolated in this study are similar to the bacteria isolated by several researchers (Hubner et al., 2011; Meadow et al., 2014) that evaluated the presence of bacteria in different surfaces in classrooms. The pathogenic bacteria detected in this study corroborate to the pathogens isolated by other researchers (Hubner et al., 2011; Meadow et al., 2014). The ability of the bacterial isolates to utilize sugars and sugar alcohols such as glucose, maltose, xylitol, sorbitol, and ducitol could be attributed to enzyme production, which enables them to optimize the sugars as carbon and energy source. Similar conclusion was drawn by Meadow et al. (2014). The molecular characterization of the bacterial isolates revealed the presence of bacteria such as Escherichia coli 0157:H7 strain NE1127 chromosome with complete genome (ECNE11), Escherichia coli strain JKHS016 (ECJ6), Klebsiella pneumoniae strain 2014C06-125 (KP2) and Klebsiella pneumoniae strain KP2092. . However, there was variation in the bacterial strains reported by other researchers (Hubner et al., 2011; Meadow et al., 2014), which could be attributed to the degree of contamination in the lecture hall or classroom environment. 

The ability of the bacterial isolates to lyze red blood cells and take up Congo red dyes revealed their pathogenicity. This clearly indicates that the bacterial pathogens could pose threat to cells of animals and humans when the host is invaded. Similar observation was made by other researchers (Hubner et al., 2011; Meadow et al., 2014) who concluded that the bacterial isolates in the surfaces of fomites in the classroom are potent human pathogens.

Conclusion
Summarize the main findings and relevance of the study.
This study demonstrates that university board dusters harbor bacterial pathogens, including Escherichia coli and Klebsiella pneumoniae strains. Given their close contact with students and lecturers, knowledge of microbial quality of board dusters is crucial to prevent potential health threats and ensure a safe academic environment. Regular disinfection is essential.
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