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Abstract

Bats serve as carriers for various pathogens, with bat guano acting as a reservoir for
microorganisms that can spread to the environment and cause infectious diseases in humans.
This study aims to investigate the bacteria and fungi present in bat guano. Samples of bat guano
were collected from restricted access cave areas and diluted using 10-fold dilutions into culture
media. Initially, the researchers focused on studying fungi in bat guano, using Sabouraud Dextrose
Agar supplemented with Chloramphenicol, and incubating at 37°C for 48-72 hours. Colonies
were isolated, and pure cultures were obtained for analysis using MALDI-TOF MS. No fungal
growth was observed at dilutions of 10 to 107, but growth occurred at dilutions of 10", 10?,
and 10°. Additionally, the variety of culture media was expanded to include Sabouraud Dextrose
Agar, Potato Dextrose Agar, and Malt Extract Agar, supplemented with Chloramphenicol, and
incubated at 25 and 37°C. Analysis revealed 28 isolates after selective culturing, comprising
both bacteria and fungi. MALDI-TOF MS identified 9 bacterial isolates, including Providencia
stuartii, Bacillus subtilis, Bacillus amyloliquefaciens, Alcaligenes faecalis, Proteus mirabilis,
Ochrobactrum intermedium, Achromobacter xylosoxidans, and Stenotrophomonas maltophilia.
One fungal isolate was identified as Aspersgillus versicolor. Unidentified isolates underwent DNA
sequencing, revealing Cladosporium perangustum. This study highlights that the majority of
microorganisms present in bat guano are naturally occurring bacteria, some of which are known
to cause infectious diseases in humans. These findings contribute to further research and can
be used to warn individuals at risk of bat guano exposure.
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Aspergillus versicolor 3915197 1 (Table 1) Wy
wUASY lewn Providencia stuartii, Bacillus
subtilis, Bacillus amyloliquefaciens, Alcaligenes
faecalis, Proteus mirabilis, Ochrobactrum
intermedium, Achromobacter xylosoxidans haz
Stenotrophomonas maltophilia Fap51971 3
(Table 3)

TunseIunaaInesoaudiden wie
A1 score value agluyae 2.00-3.00 a130
wdanaldimaildfinnmdesiugs wovdndes
%38iA" score value 8gluy9 1.70-1.99 @156
wanalddmadilafanudotius wasuaudung
38ilA1 score value agluy3 0.00-1.69 @150
wanaldiwaildldfinnuderiulunsinse
Tnglunsszyrinveatoasyinisdonamsio
fiflwavdiTeuazndes viefldn score value
oglute 2.00-3.00 ¥3e 1.70-1.99 Fawnsadt 1
(Table 1)

Table 1 Bacteria and fungi identified by MALDI-TOF MS

Sample Sample ID Organism Score Organism Score
Name g (best match) Value (second-best match) Value
) Bacillus . . .
E8 PDA-2(2)25c¢ iso3 ) ] Bacillus amyloliquefaciens
amyloliquefaciens spp. 1.95 1.83
(+)B) (Standard) spp. plantarum
plantarum
E9 MEA-2(3)25c¢ isol Stenotrophomonas 175 Stenotrophomonas 175
(+)B) (Standard) maltophilia i maltophilia '
E9 PDA-1(2)25c iso2 Stenotrophomonas 16 Stenotrophomonas |
(+)B) (Standard) maltophilia ’ maltophilia '
E11 PDA-1(1)37c isol
(4 )A) (St;n) darc d|)so Alcaligenes faecalis 2.08 Alcaligenes faecalis 2.07
E12 PDA-2(3)25¢ is03 o BT
Proteus mirabilis 2.33 Proteus mirabilis 2.24
(+++)A) (Standard)
F1 SDA-1(3)25c¢ iso7 , ) - NO Organism Identification
Providencia stualtii 1.73 . 1.65
(+)B) (Standard) Possible
F3 SDA-1(3)25¢ isol Bacillus 5o Bacillus amyloliquefaciens S
(+++)(B) (Standard) amyloliquefaciens ) spp. plantarum '
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Table 1 Continued

Sample sample ID Organism Score Organism Score
Name . (best match) Value (second-best match) Value
) Bacillus
F4 SO IS ol amyloliquefaciens s 2.15 Bacillus amyloliquefaciens 2.03
i i b . i i i .
(+++)(B) (Standard) vieuq PP vieuq
plantarum
F5 SDA-1(2)25c¢ is02 Ochrobactrum ) )
) ) 2.48 Ochrobactrum intermedium 2.31
(+++)A) (Standard) intermedium
Fé6 PDA-1(1)25c iso2
(1)25¢ iso Bacillus subtilis 1.75 Bacillus subtilis 1.74
(+)(B) (Standard)
F8 PDA-2(1)25c iso3
W59 Bacillus subtilis il Bacillus subtilis 2.07
(+++)(A) (Standard)
F9 PDA-1(1)25c isol Achromobacter ,
) 2.14 Achromobacter xylosoxidans 2.01
(+++)(A) (Standard) xylosoxidans
Cl1 PDA-1(3)25c isol P " ol 208 A U ol 201
spergillus versicolor d spergillus versicolor .
(X0 (Standard) pers pers

Table 2 Colonies and fungi stained with Lactophenol Cotton Blue

Colony dense fluffy fiber gray

Long septate and hyaline hyphae Conidial

Fungi Colony on SDA Microscopic (40x)
e
Aspereillus
versicolor

heads are biseriate and loosely radiate
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Table 3 Colony and Gram staining of bacteria

Irregulars undulate dry opaque colony

Bacteria Colony on SDA Microscopic (100x)
e e v -
i dient <% O
PR Bun - AN \
N T aer ' F) =3 «:)\‘
b 3 = e . - -
[y W 2 . lk 7 i ‘
L -\ o § >y
=4 v St = i r r’f
Providencia stuartii RS P :
- (s ’h ¥
ket b T o R e
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i i Lt 1l I(_ . VAE e Fe =
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Gram positive bacilli
»
Alcaligenes e
faecalis :

Proteus mirabilis

Irregulars entire smooth clear colony

Gram negative bacilli
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Table 3 Continued

xylosoxidans

Bacteria Colony on SDA Microscopic (100x)
Ochrobactrum
intermedium
Circular undulate dry opaque colony Gram negative bacilli
Achromobacter

Circular entire smooth opaque colony

Stenotrophomonas
maltophilia

Circular entire smooth clear colony

Gram negative bacilli
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Table 4 Submission results analyzed by DNA sequencing

Colony Identified
1. Unidentified
2. Unidentified
2 3. Cladosporium perangustum

—————————————— Onygenaceae sp.(gi:0U989420.1)
------ Onygenaceae sp.(gi:MK793811.1)

------ Chrysosporium sp.[gi:[X270578.1)

Uncultured fungus(gi:KF800292.1)

Onygenaceae sp.[gi:OU989421.1)
sample_1_ISOS_contig_1

Fungal sp.(gi:HQ832952.1)

I' ----- Auxarthronopsis stercicolalgi:NR_172828.1)
------ Auxarthronopsis stercicolalgi:MK329089.1)
Auxarthronopsis pulverealgi:NR_172827.1)

-------------------------------- Auxarthronopsis pulverealgi:MK329087.1)

Figure 1 Phylogenetic tree of sample 1

------ Onygenaceae sp.(gi:MK793811.1)
------ Chrysosporium sp.[gi:[X270578.1)

- Onygenaceae sp.[gi:OU989420.1)
---------------------- Uncultured fungus(gi:KF800252.1)
------ Onygenaceae sp.[(gi:OU989421.1)

...... sample_2_ISO1_contig_1

- Fungal sp.[gi:HQ832952.1)
------ Auxarthronopsis stercicolalgi:NR_172825.1)
------ Auxarthronopsis stercicolalgi:MK329089.1)

Auxarthronopsis pulverealgi:NR_172827.1)

Auxarthronopsis pulverealgi:MK329087.1)

Figure 2 Phylogenetic tree of sample 2
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