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Background: Accurate and rapid identification of
pathogens is one of the most important tasks of the
clinical microbiology laboratory, and, in cases of rare
pathogens, the identification is difficult and time-con-
suming upon the use of conventional methods alone.
Herein, we will report our molecular work involving
the identification of bacteria and fungi.

Methods: Sixty bacterial isolates had been collected
from November 2004 to May 2007, and 15 fungal
isolates had been collected from September 2005 to
May 2007. Species identifications were performed
using sequence analyses of the 16S rRNA region of
bacteria and the internal transcribed spacer (ITS) re-
gion of fungi. The data were compared with those of
GenBank (http://www.ncbi.nlm.nih.gov/) or EMBL (http:/
www.ebi.ac.uk/embl/).

Results: Sixty bacterial isolates included: 23 isolates
with genus information (group 1), 17 isolates (group
2) that were too fastidious for genus or species iden-
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tification, 16 isolates (group 3) with results from iden-
tification kits having low confidence, and 4 isolates
(group 4) with odd antibiograms according to the
species. In 58 of 60 isolates, identification of the ge-
nus or species could be obtained using molecular
genetic methods. Thirty-eight isolates (63%) and 20
(33%) of 58 isolates could be identified at the spe-
cies and genus levels, repectively. Among the total
of 15 fungal isolates, 11 (73%) and 4 (27%) isolates
were identified at the species and genus levels,
respectively.

Conclusion: 16S rRNA and ITS sequencing analyses
are very useful for identifying the species or genus
of a pathogenic microorganism in the clinical micro-
biology laboratory. (Korean J Clin Microbiol 2010;13:
34-39)

Key Words: 16S rRNA, Internal transcribed spacer, Nu-
cleotide sequence, Bacterial identification
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Table 1. Summary of bacterial identification by 16S rRNA sequence analysis

Group Reasons for 16S rRNA sequencing

No. of tests (%)

Results of 16S rRNA sequencing  No. of isolates

1 To identify bacterial species

2 Sequencing without presumptive identification due to difficulties

in identifying organisms by conventional methods

3 Low confidence in presumptive identification results

4 Inappropriate antibiogram with presumptive identification results

23 (38) Species identified 10
Genus identified 13
17 (28) Species identified 14
Genus identified 1
Unidentified 2
16 (27) Inconsistent with presumptive results 9
Consistent with presumptive results 7
4 (7) Inconsistent with presumptive results 0
Consistent with presumptive results 4
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talium, Enterococcus faecium, Pseudomonas otitidis, Segnilipa-
rus rugosus, Staphylococcus haemolyticus, Staphylococcus hom-
inis, Staphylococcus sciuri 3 Streptococcus intermedius©] A}
EARAE o gs SN $8Y 13F% Acineto-
bacter spp. 257, Brucella spp. 35+, Corynebacterium spp. 25,
Lactobacillus spp. 157, NTM 25+ 3! Salmonella spp. 35013
(Table 2).

ZAoll 220 A|7ke] £QE AL Z4] z710] 7tz g 7
= FAY] oAHAW 175527 F 145 16S tRNA 1714
A EAo g AT £ Aol 7Hsstitt. Brevundimonas di-
minuta, Clostridium septicum, Kingella kingae, Lactobacillus
paracasei, Moraxella atlantae, Moraxella nonliquefaciens, Mo-
raxella osloensis, Neisseria elongata 35, Neisseria subflava,
Neisseria weaveri, Rahnella aquatilis, Tsukamurella tyrosinosol-
vense} ko] ARl w2 wjok 2710014 Z4jo] ol2isin
U ZelNlest 92 AlFe|vk. YA 15 Paenibacillus
SR TR 257 95% ol Az A7) Ade &
= T Uk
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Table 2. Bacterial identifications of group 1

Results (No. isolates) of

Identification
level Phenotypic methods ~ 16S rRNA gene sequencing
Species Enterococcus spp. E. faecium
Staphylococcus spp. (3)  S. haemolyticus
S. hominis
S. sciuri

Streptococcus spp. S. intermedius
Bacillus spp.
Corynebacterium spp.
Bordetella spp.
Pseudomonas spp.
Mycobacterium spp.

Genus Lactobacillus spp. (3)

B. cereus

C. pseudogenitalium

B. bronchiseptica

P. otitidis

Segniliparus rugosus
Corynebacterium spp. (2)
Lactobacillus spp.
Mycobacterium spp. (2)
Brucella spp. (3)
Salmonella spp. (3)
Acinetobacter spp. (2)

Mycobacterium spp. (2)
Brucella spp. (3)
Salmonella spp. (3)
Acinetobacter spp. (2)

ria malleiZ 3% 15 Chromobacterium spp.Z., Chryseo-
bacterium spp.Z FHE 15 Burkholderia cepacia®, Clo-
stridium perfringens = FAE 1F= Propionibacterium acnes
R, Haemophilus parainfluenzae® 3% 35 Pasteurella
multocida®., Microbacterium spp.2 F3 % 15 Arthrobacter
woluwensis 2, Pseudomonas spp.Z 3% 15 Acinetobacter
Spp.&, Sphingomonas paucimobilisZ 3% 15+ Leptotri-
chia spp. 2 27 SAE Yt YR 755= 24 Bacillus cer-
eus, Moraxella osloensis, Pseudomonas aeruginosa, Pseudo-
monas spp., Stenotrophomonas maltophilia, Vibrio fluvialis}
Vibrio vulnificus2 53 =0l 7| B2 A} FUstich
SRE Ao A FrAlel o AlFe] bl okt
FEQ 44T B AR Al 47149 A A
7} LX)}, 478 Enterococcus faecium 15+, Enterococcus
Spp. 1+ 4 Staphylococcus lugdunensis 259k FAI7F 59
A 25A kS A H) E faecium®t Enterococcus spp.
cephalosporinA] Aol il e EAL, S lugdu-
nensist oxacillinl] Z+<A), cefoxitinel] WS HJE FFA
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Table 3. Summary of fungal identification by ITS sequence analysis

Type Specimen Identification by ITS Identity
types region gene sequencing (%)
Yeast Blood Pichia ohmeri 100
Pichia guilliermondii 100
Body fluid  Cryptococcus neoformans 100
Tissue C. neoformans 100
Wound C. neoformans 100
Mould Body fluid  Cladosporium spp. 100
Wound Phaeoacremonium aleophilum 100
Pseudozyma spp. 99
Trichosporon debeurumannianum 100
Eye Alternaria spp. 99
Alternaria spp. 98
Aspergillus fumigatus 99
Pseudallescheria boydii 99
Environment Paecilomyces variotii 100
Dimorphic  Wound Coccidioides immitis 100

Abbreviation: ITS, internal transcribed spacer region.



Younhee Park, et al. : Identification of Bacterial and Fungal Isolates by Sequence Analysis 37

v} chekst A3 g vebd e m A 80
& F o, 2EQt WeAA A3 AR HATE
28 4 9E Aol 9rh12,20]. AT 7§ Lubgo g A
ol vlsto] Aol AAZre] eFtE =l EAHA S W
= ol &3l vlwH A7kl FAo] 7hssict

Ao ZAAS FA6A Z27)elE 58, 16S ¥ 23S
RNA 378} o] 5 Atolof] X8 A7) thdo 2 A
Holown, A= 16S rRNA FHAE AlFe] EollA 7H4
3] ALE 3 QIek3-7]. 16S rRRNA 42k od7] AL ok
1,550 bp®] ZolE 7HAM HEAAI tPAS Hole A4
92 o] glolA A7IAgS o] &3 Al SAll
g3le}. 2 o]+ 16S IRNA F4A7E AlE9] T2 Aol I
TAQ Qe A gkou® Alduict AolE HY T Qe
Ho] wkAie] £-915]7] wiito]vHs6,7]. 16S rRNAS] 37|49
B TollA welA Sl b &3l o8 g e
GenBankoll= 90,0007}4] ©]4-2] 16S rRNA 412 7] A<
A7} AA=lo] o] vlaE F3k Al 580l 7hsslch
E3F 16S rRNAT Bt Aol EALEE, o] AL ol &
g FAHS A BE Aol 8% F 9k

13l &3l F5 FollA 16s tRNA G749 B4og &
7HA] FRE 97Tt S7HA FRH 11T YL ol 83t
o TAHAD Ale] Aol dXesick A 3¢ F 2
T+ 183 HAGNAE Lactobacillus spp.2 FAst1 o0t
A71AD B4l A= Corynebacterium spp.&., 13-+ Myco-
bacterium spp.Z F8}R o1} AL BEA A Segnilipa-
rus rugosus® S8 E vk A T Aol e

F
:

AT $A0l glo] v 718 AAE Baz ke A
A S & F JAT, YATIAE 9 ARt B
A B3 FFES 2Ele] 7149 B4 51

Acinetobacter spp., Brucella spp., NTM 2 Salmonella spp.<=
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