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Broad-range and specific 165 rRNA gene PCR is used for detection and identification of bacterial
pathogens in clinical specimens from patients with a high suspicion for infection. We describe the de-
velopment of a broad-range and specific PCR primer, based on bacterial 165 rRNA, for use in routine
diagnostic clinical microbiology services. The primers were designed by using conservative regions of
165 rRNA sequences from 10 strains. Ninety-eight clinical strains were isolated from clinical patient
specimens. A total of 98 strains of bacteria were identified by phenotypic methods; PCR with newly
designed primers and universal primers. All purified PCR products were sequenced using both for-
ward and reverse primers on an automated DNA analyzer. In this study, we evaluated the usefulness
of the newly designed primers and the universal primers for the detection of bacteria, and both these
techniques were compared with phenotypic methods for bacteria detection. When we also tested 98
strains of clinical isolates with newly designed primers, about 778 bp DNA fragments were amplified
and identified from all strains. Of the 98 strains, 94 strains (95.9%) correspond in comparison with
phenotypic methods. The newly designed primers showed that the identities of 98 (100%) strains were
the same as those obtained by universal PCR primers. The overall agreement between the newly de-
signed primers and universal primers was 100%. The primer set was designed for rapid, accurate, and
cheap identification of bacterial pathogens. We think the newly designed primer set is useful for the

identification of pathogenic bacteria.
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Introduction

Identification of bacteria in clinical microbiology is tradi-
tionally performed by isolation of the organisms and study
of their phenotypic characteristics, including gram staining,
morphology, culture requirements, and biochemical re-
actions. However, these methods of bacterial identification
have major weakness [10]. First, they cannot be used for
non-cultivable organisms. Second, we are occasionally faced
with organisms exhibiting biochemical characteristics that
do not fit into patterns of any known genus and species.
Third, identification of slow-growing organisms would be
extremely slow and difficult [10]. Especially, conventional
methods often cannot fully characterize bacterial or fungal
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isolates, and laboratories are now relying on broad-range
DNA sequencing for microorganism identification. There-
fore, CLSI (Clinical and Laboratory Standards Institute)
guideline suggests 165 rRNA for bacteria and ITS (Internal
transcribed spacer) regions for fungi [8]. 165 rRNA gene se-
quences to study bacterial phylogeny and taxonomy have
been by far the most common housekeeping genetic marker
used for a number of reasons. These reasons include (i) its
presence in almost all bacteria, often existing as a multigene
family, or operons; (ii) the function of the 165 rRNA gene
over time has not changed, suggesting that random sequence
changes are a more accurate measure of time (evolution);
and (iii) the 165 rRNA gene (approximately 1,5 kb) is large
enough for informatic purposes [7]. Despite its accuracy, 165
rRNA gene sequence analysis lacks widespread use beyond
the large and reference laboratories because of cost and tech-
nical considerations. We describe the development of a
broad-range PCR primer set, based on bacterial 165 rRNA,
for use in the routine diagnostic clinical microbiology
service.

The purpose of this study was to evaluate the utility of
newly designed 165 rRNA primers in a clinical microbiology
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laboratory by comparing it with identification by universal
PCR primers and the phenotypic methods.

Materials and Methods

Bacterial strains and DNA isolation

For the specificity of conventional PCR assay with de-
signed primer, it was verified using strains of both American
Type Culture Collection (ATCC; Manassas, VA, USA) refer-
ence and clinical origins. 20 strains obtained from the ATCC,
were used in this study. And 98 clinical (50 gram-negative
and 48 gram-positive) strains were isolated from patient
specimens. Bacterial strains were cultured on sheep blood
or chocolate agar depending upon the specific growth re-
quirement of each species. For identification, Vitek system
(bioMerieux Vitek, NC, USA) and several conventional bio-
chemical methods were used for identification of the bacte-
rial strains [11]. Bacterial DNA was prepared from collected
bacteria samples using the G-spin™ for Bacteria Genomic
DNA Extraction Kit according to the manufacturer’s in-
structions (Intron Biotechnology, Seoul, Korea).

Conventional PCR assay

The sequences of the PCR primers that were evaluated
in this study to detect broad bacteria species are all shown
in Table 1. Used primer pairs are 2 primer sets. One primer
set was 9F (5-ATCCTGGCTCAGATTGAACG-3), 767R
(5’-CTAATCCTGTTTGCTCCCCA-3'). These were designed
with highly conserved regions from the 165 tRNA gene se-
quences of variable species. Conserved regions were con-
firmed by CLUSTALW?2 software. And the other one used
universal primer pair: F (5-AGAGTTTGATCCTGGCTCAG-
3), R (5- GGTTACCTTGTTACGACTT-3) [7, 8, 10]. All oli-
gonucleotides were provided from the Bioneer (Daejeon,
Korea). DNA was amplified in 20 pl reaction mixture consist-
ing of 2 ul of 10x PCR buffer, 1 ul of 2 mM dNTP, 1 ul
of 10 uM forward primer, 1 ul of 10 uM reverse primer, 13
il of DW, and 0.25 U of Super-Therm Gold Taq DNA poly-
merase (JMR Holdings, Kent, UK). The conditions for ampli-

Table 1. Synthetic oligonucleotide used as primer for PCR

fication of universal primer were pre-denaturation at 95°C
for 12 min, 35 cycles of denaturation at 95°C for 30 sec, an-
nealing at 60°C for 40 sec, and extension at 72°C for 1 min,
followed by a final elongation step at 72°C for 10 min. And
another one with designed primer were subjected to 35 cy-
cles of amplification with denaturation at 95°C for 30 sec,
annealing at 53°C for 40 sec, and extension at 72°C for 1
min, followed by a final elongation step at 72°C for 5 min.
After amplification, 6 pl aliquot of each amplication product
was analyzed using electrophoresis on 1% agarose gels cast
and ran in 0.5x TAE buffer. A 100 bp maker (Cosmogene-
tech, Seoul, Korea) was included in the gel. Gel was stained
with ethidium bromide and visualized using transmitted ul-
traviolet illumination and photographed using gel doc-

umentation system.

DNA sequencing and analysis

The PCR products were directly sequenced and analyzed
using an ABI 3130XL DNA sequencers (Applied Biosystems,
USA) and ABI sequencing Analysis Software. To eliminate
errors caused by amplification artifacts, the forward and re-
verse sequences of each 165 rRNA gene sequences were de-
termined for products from at least two independent PCRs.
The sequences of the PCR products were compared with
known 165 rRNA gene sequences in NCBI GenBank
(http:/ /www.ncbinlmnih.gov/genbank/).

Results

The 9F/767R bacterial primer set was designed from a
conserved region of the 16S rRNA gene, which is located
between the universal bacterial primer set (Fig. 1, Table 1).
Bacterial 16S TRNA sequences were amplified from type
strians and clinical isolates. We describe new primer set
(9F/767R) and universal primer set (8F/1492K) that may be
used to amplify DNA from many different species of micro-
organism, and use this DNA to identify the organisms.

For each sample, two different PCR products, using 9F/
767R and 8F/1492R primers, were independently processed.

Oligo name Sequence (5—3') Amplicon size (bp) Reference
8F AGAGTTTGATCCTGGCTCAG 1500 )35
1492R GGTTACCTTGTTACGACTT n
9F ATCCTGGCTCAGATTGAACG 778 In this study

767R CTAATCCTGTTTGCTCCCCA
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Fig. 1. Alignment of sequences in the region of the 165 rRNA genes for P. aeruginosa (EF079669), B. cepacia (GQ359110), E. cloacae
(GU191924), K pneumoniae (HQ200406), E. coli (F]823386), S. flexneri (EU009189), S. typly (Z47544), P. mirabilis (HM771658),

E. faecalis (AY692453), 5. aureus (AB634830), (lines 1 to
from 165 rRNA sequences.

Amplification using the universal primer pair generated a
single DNA fragment of approximately 1,492 bp (Fig. 2A).
Amplification using the new primer pair generated DNA
bands at about 778 bp (Fig. 2B). This pairs were used to
16S rRNA amplification from the 20 species type strains
(Acinetobacter Iwoffii ATCC 17925, Bacillus subtilis ATCC 6633,

10, respectively). Square boxes represent primers newly designed

Brevibacilus brevis ATCC 8246, Enterobacter cloacae ATCC
700323, Enterobacter sakazakii ATCC 29544, Enterccoccus casse-
liflavus ATCC 700327, Enterococcus faecalis ATCC 51299,
Enterccoccus faecalis ATCC 29212, Escherichia coli ATCC 25922,
Escherichia coli O157:H7 ATCC 43888, Klebsiella pneumoniae
ATCC 13883, Profeus mirabilis ATCC 7005, Providencia alcalita-
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Fig. 2. PCR products in a 1% agarose gel for the 20 bacterial species tested with universal primer and the newly designed primers.
(A) Universal PCR with primers 8F and 1492R (amplicon size: 1,492 bp), (B) PCR with newly designed primers 9F and
767R (amplicon size: 778 bp), Lanes: M, DNA size markers; 1, Acinetobacter iwoffii ATCC 17925; 2, Bacillus subtilis ATCC
6633; 3, Brevitacilus brevis ATCC 8246; 4, Enterobacter cloacae ATCC 700323; 5, Enterobacter sakazakii ATCC 29544; 6, Enterccoccus
casseliflavus ATCC 700327; 7, Enterococcus faecalis ATCC 51299; 8, Enterococcus faecalis ATCC 29212; 9, Escherichia coli ATCC
25922; 10, Escherichia coli O157:H7 ATCC 43888; 11, Klebsiella pneumoniae ATCC 13883;12, Proteus mirabilis ATCC 7005; 13,
Providencia alcalifaciens ATCC 51902; 14, Pseudomonas aeruginosa ATCC 9027; 15, Pseudomonas aeruginosa ATCC 27853; 16,
Salmonella typlimurium ATCC 1925; 17, Staphylococcus aureus ATCC 25923; 18, Streptococcus pneumoniae ATCC 49619; 19,
Streptococcus pyogenes ATCC 19615; 20, Vibrio parahaemolyticus NCCP 10511.

ciens ATCC 51902, Pseudomonas aeruginosa ATCC 9027,
Pseudomonas aeruginosa ATCC 27853, Salmonella typhinumrium
ATCC 1925, Staphylococcus aureus ATCC 25923, Streptococcus
preumoniae ATCC 49619, Streptocaccus pyogenes ATCC 19615,
Vibrio parahaemolyticus NCCP 10511), all of which were am-
plified successfully and showed no additional bands. The
newly designed primers showed about 778 bp size DNA
band (PCR product) in the 98 clinical isolated strains.
Using universal primers, the 165 TRNA gene PCR amplifi-
cation of the 98 isolates showed about 1,492 bp. Using new
primers, the 165 rRNA gene PCR amplification of the 98 iso-
lates was successful, yielding target bands at about 778 bp.
Furthermore, DNA sequencing of the corresponding PCR
products using the same oligonucleotides as sequencing pri-
mers posed no problems. Purified PCR products were di-
rectly sequenced in both forward and reverse directions us-
ing the same primers as for PCR. Table 1 shows bacteria
identification using either the universal primer or the newly
designed 16S rRNA primers. The 16s tRNA sequence of type
strains were compared with the universal primers and new-
ly designed 165 rRNA primers. The nucleotide similarity
values were calculated, and similarity values were de-
termined using the BLAST program at NCBI website. An
observed percentage difference is the number of base mis-
matches between two aligned sequences, as determined.

Obtained full sequences showed approximately average

99.74% (99.4~99.8%) identification with the database se-
quences using universal primers, indicating that correct am-
plification had been achieved. Also, average bacteria identi-
fication by new primers were 99.72% (Table 2). All strains,
except Bacillus subtilis, analysed sequences revealed identi-
fication above 99% (99.2~100%), Bacillus subtilis is identified
as having a high rate of 98.9%. The identities of 19 type
strains were the same as those obtained by universal primers
and the rate of identification is above 99%. For all 20 type
strains, there was <1.1% difference between the 165 rRNA
gene sequences of the type strains and the most closely
matched sequence in the GenBank (Table 2).

Analysis of the 20 strains sequences using the newly de-
signed primers by 165 rRNA-based bacterial identification
database showed that the identities of 20 strains were the
same as those obtained by universal 165 rRNA gene
sequencing. In other words, twenty of 20 strains were identi-
fied as the same species by newly designed primers, in
agreement with the naming by the ATCC or NCCP. Then,
we evaluated the usefulness of this primer in the identi-
fication of isolates clinically significant bacterial strains that
showed phenotypic identification methods. A total of 98 bac-
terial strains were tested by molecular method including the
newly designed primers with universal primers and pheno-
typic methods. The identification of 98 strains analyzed and

the alignment tool used can also affect the comparison of
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Table 2. Analysis of DNA sequences of type strains identified using 16S rRNA bacteria database
Identification using universal primer Identification using new 9F/767R
(1,492 bp)? primer (778 bp)?
Organism Strain no. No. of base differences . No. of base differences P
between two aligned Ident1£1cat1on between two aligned Ident1£1cat10n

sequences (%) (%) sequences (%) (%)
Acinetobacter Iwoffii ATCC 17925 8(0.6) 99.4 2(0.3) 99.7
Bacillus subtilis ATCC 6633 7(0.5) 99.5 8(L.1) 98.9
Brevibacilus brevis ATCC 8246 6(0.4) 99.6 6(0.8) 99.2
Enterobacter cloacae ATCC 700323 4(0.3) 99.7 3(0.4) 99.6
Enterobacter sakazakii ATCC 29544 3(0.2) 99.8 0(0) 100
Enterococcus casseliflavus  ATCC 700327 1(0.1) 99.9 1(0.1) 99.9
Enterccoccus faecalis ATCC 51299 3(0.2) 998 10.1) 99.9
Enterococcus faecalls ATCC 29212 1(0.1) 99.9 0(0) 100
Escherichia coli ATCC 25922 5(0.4) 99.6 2(0.3) 99.7
Escherichia coli O157.H7 ~ ATCC 43888 3(0.2) 99.8 5(0.7) 99.3
Klebsiella pneumoniae ATCC 13883 3(0.2) 99.8 0(0) 100
Proteus mirabilis ATCC 7005 2(0.1) 99.9 3(0.3) 99.6
Providencia alcalifaciens ~ ATCC 51902 2(0.1) 99.9 1(0.1) 99.9
Pseudomonas aeruginosa  ATCC 9027 2(02) 99.8 2(03) 99.7
Pseudomonas aeruginosa  ATCC 27853 6(0.4) 99.6 10.1) 999
Salmonella typhimurium  ATCC 1925 7(05) 995 3(0.4) 99.6
Staphylococcus aureus ATCC 25923 3(0.2) 99.8 1(0.1) 99.9
Streptococcus pneumoniae . ATCC 49619 1(0.1) 99.9 0(0) 100
Streptococcus pyogenes ATCC 19615 2(0.1) 99.9 1(0.1) 99.9
Vibrio parahaemolyticus ~ NCCP 10511 5(0.3) 99.7 2(0.3) 99.7

% Analysis using database of GenBank

sequences. An observed percentage is the number of match-
es or mismatches between blasted sequences, as determined.
Four of 98 isolated strains showed a considerable number
of mismatches with clinical isolates in phenotypic method.
Newly designed PCR primers and universal PCR primers
analysis of the isolates revealed same results for 98 clinical
isolates, while in 4 isolates, phenotypic method were incon-
sistent (Table 3). It reaffirms the 165 rRNA genes amplifica-
tion of the 4 isolates showed bands at about 1,492 bp and
778 bp, respectively. Four strains of incorrect identity (one
of Escherichia coli, one of Stapylococcus aureus, one of
Corynebacterium striatum and one of Streptococcus sp.) were
studied to assess and compare newly designed PCR primers
and universal PCR primers by 165 rRNA-based identi-
fication of bacteria. The 4 strains (£ cdlj S. aureus, C striatum
Strepfocaccus sp.) has been identified as a strain of Citrobacter
freundii, Stapylococcus  saprophyticus, Carynebacterium  con-
fusum, Arthrobacter cumminsii, respectively (Table 3). After
all, identification of phenotypic method of 4 isolates was not
discriminative enough. However, new primers and univer-
sal primers of these 98 isolates were compared to the known
165 t1RNA gene sequences in the GenBank, yielded the cor-

rect identity, with good discrimination. The overall agree-
ment between the newly designed primers and universal
primers were 100%. Therefore, the newly designed primers
of identification have the advantage over phenotypic meth-
ods of identification, the newly designed primers 165
rRNA-based, is investigation and approach focused on iden-
tifying to solved the problem of phenotypic method.

In this case, in fact, bacteria identification can be detected
by the use of the newly designed PCR primers, instead of
the "universal" primers 8F/1492R.

Discussion

Clinically significant strains should be identified at the
species level by a reliable and reproducible method to pro-
vide a better understanding of pathogenic potential of vari-
ous species. Phenotypic methods for identification of strains
appear to be unreliable. The purpose of the present study
was to compare commonly used phenotypic methods, the
Vitek system and PCR amplicon-sequencing based methods
targeting the 165 rRNA gene.

In this study, we evaluated the usefulness of the newly
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Table 3. Identification of gram-negative and gram-positive bacteria in clinical isolates using two primer sets

Universal primer (1,492 bp)

9F/767R primer (778 bp)

Identified strains by Total no. Matche with Mismatch with Matche with Mismatch with
phenotypic methods” of strains  identified strains identified strains identified strains identified strains
(%) (%) (%) (%)
E. coli 28 27 (96.4) 19 (3.6) 27 (96.4) 1?7 (3.6)
K pneumoniae 7 7 (100) 7 (100)
Serratia marcescens 6 6 (100) 6 (100)
Morganella morganii ssp morganii 2 2 (100) 2 (100)
Proteus mirabilis 4 4 (100) 4 (100)
Providencia rettgeri 1 1 (100) 1 (100)
Citrobacter braakii 1 1 (100) 1 (100)
Acinetobactar baumanii complex 1 1 (100) 1 (100)
Stapylocaccus aureus 10 9 ( 90) 19 (10) 9 ( 90) 19 (10)
Enterococcus faecalis 8 8 (100) 8 (100)
Streptacaccus agalactiae 8 8 (100) 8 (100)
Stapylococcus haemolyticus 3 3 (100) 3 (100)
Enterococcus faecium 3 3 (100) 3 (100)
Corynetacterium striatum 2 1 ( 50) 19 (50) 1 ( 50) 19 (50)
Staphylococcus prieumoniae 1 1 (100) 1 (100)
Staphylococcus lugdunensis 1 1 (100) 1 (100)
Stapylococcus hominis 1 1 (100) 1 (100)
Stapylococcus capitis ssp. capitis 1 1 (100) 1 (100)
Stapylococcus epidermidis 1 1 (100) 1 (100)
Streptococcus dysgalacitae ssp. equisimilis 1 1 (100) 1 (100)
Streptocaccus pyogenes 1 1 (100) 1 (100)
Streptacaccus sp. 1 19 (100) 19 (100)
Streptacaccus mitis 1 1 (100) 1 (100)
Streptococcus anginosus 1 1 (100) 1 (100)
Corynebacterium pseudodiphtherigoicum 1 1 (100) 1 (100)
Corynebacterium urealyticum 1 1 (100) 1 (100)
Staphylococcus caprae 1 1 (100) 1 (100)
Streptocaccus gordonii 1 1 (100) 1 (100)

Witek system (bioMerieux Vitek) was used for identification of 50 clinical isolates of 50 gram-negative and 30 clinical isolates
of 48 gram-positive (except clinical isolates of 10 Stapfylococcus aureus and 8 Streptococcus agalactiad 10 S. aureus clinical isolates
were identified using the biochmical test (catalase, coagulase test, DNase, Mannitol salt agar), and 8 5. agalactiae clinical isolates
were identified using the Pastorex Strep test (Bio-Rad, Hercules, CA,. USA).

®) Gitrobucter freundi
9IStapylococcus saprophyticus
) Corynebacterium confusum
) Arthrotacter cumminsii

o

e

designed primers and of universal primers (8F and 1492R)
for identification of bacteria, and both these techniques were
compared with phenotypic methods (Vitek, biochemical test,
and streptex) for bacteria identification. Ninety-eight clinical
strains (50 gram-negative and 48 gram-positive) were iso-
lated from clinical patient specimens. A total 98 strains of
bacteria were identified by molecular method (PCR) with
newly designed primers and universal primers and pheno-
typic methods.

Nucleotide sequences of PCR new primers (9F and 767R)

designed from the universally conserved amino acid se-
quences of the 165 tRNA gene from 10 type strains (Acinefo-
bacter Iwoftii, Bacillus subtilis, Brevibacilus brevis, Enterobacter
cloacae Enterobacter sakazakii, Enterococcus casseliflavus, Enter-
ococcus faecalis, Enterococcus faecalis, Escherichia coli, Escherichia
coli 0157, Klebsiella pneumoniag Proteus mirabilis, Providencia
alcalifaciens, Pseudomonas aeruginosa, Pseudomonas aeruginosa,
Salmonella typhimurium, Staphylococcus aureus, Strepfococcus
pneumoniae  Streptococcus pyogenes, Vibrio parahaemolyticus).
Each strain sequences were aligned using ClustalW. And



then the specific PCR primers for type strains were designed
using the Primer3Plus (Fig. 1, Table 1).

DNA obtained from ATCC standard control strains was
examined by the universal primers and newly designed pri-
mers (Fig. 2). All of these DNA samples generated the uni-
versal PCR product of the expected 1,492 bp size (Fig. 2A).
The newly designed primers PCR band of approximately 778
bp was also produced (Fig. 2B).

Table 2 shows identification using either the universal pri-
mers or the newly designed 165 rRNA primers. We used
BLAST to compare the sequence of PCR product with
known nucleotide sequences of type strains in the database.
Observed percentage difference is the number of base mis-
matches between two aligned sequences. Rates of correct
identification by the universal primers and new primers
were 99.74(99.4~99.9%) and 99.72(98.9~100%), respectively
(Table 2). When all type strains were considered, that new
primer have very similar rate to universal primer. We found
that all of the type strain sequences they generated had an
identical perfect matching sequence when analyzed by new
primers. In other words, twenty of 20 strains were identified
as the same species by newly designed primer, in agreement
with the naming by the ATCC or NCCP.

In this study, we evaluated the utility of newly designed
primer as a means to identify 98 isolates obtained from clin-
ical sources. Surveys looked at the feasibility of identifying
medically important bacteria using newly designed primers.
When we also tested 98 strains of clinical isolates with newly
designed primers and universal primers, DNA fragment was
amplified and was identified from all strains. Phenotypic
identification including Vitek system, biochemical test, and
strep test were performed in the 98 isolates. 165 rRNA genes
using two primer sets were amplified by PCR, sequencing
and then the sequence was put in GenBank BLAST to com-
pare with database in NCBL

Of the total 98 strains, 94 strains (95.9%) correspond in
comparison with phenotypic methods. 4(4.1%) isolates were
misidentified at phenotypic methods. The newly designed
primers showed that the identities of 98(100%) strains were
the same as those obtained by universal PCR primers (Table
3). The overall agreement between the newly designed pri-
mers and universal primers were 100%. Newly designed
PCR primers and universal PCR primers analysis of the clin-
ical isolates revealed same results for 50 gram negative iso-
lates, while phenotypic result of 1 isolate was inconsistent.

One Citrobacter freundii strain was incorrectly identified as
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E. coli with the phenotypic methods (Table 3).

Even if 165 rRNA gene sequencing is highly useful in re-
gards to bacterial identification, it has low phylogenetic
power at the species level and poor discriminatory power
for some genera [1, 6, 9], and DNA relatedness studies are
necessary to provide absolute resolution to these taxonomic
problems. Previously, it was reported that the type strains
of Edwardsiella species exhibit 99.35 to 99.81% similarity to
each other, and yet these three species are clearly dis-
tinguishable biochemically and by DNA homology (28 to
50% relatedness) [4].

The misidentification rate was higher with the Vitek than
with the sequence. These misidentifications did lead to er-
rors in interpretation of clinical isolates. However, in this
study, Newly designed PCR primers and universal PCR pri-
mers for K pneumoniag Serratia marcescens, Morganella morga-
nii ssp morganii, Proteus mirabilis, Citrobacter braakii and
Acinefobactor baumanii complex showed good agreement with
phenotypic methods. With the exception of 3 isolates (5. aur-
eus, Carynebacterium striatum, Streptococcus sp.), 45 isolates
showed good agreement with phenotypic methods. A higher
percentage of species identifications were obtained using
newly designed primers and universal primers results than
phenotypic methods.

All strains except 8 E. faecalis, 8 Strepfococcus agalactiag 3
S. emolyticus, 3 E. faedum, 1 5. pneumoniag 1 5. lugdtnensis,
1 S hominis, 1 Stapylococcus capitis ssp Capitis, 1 Stapylocaccus
epidermidis, 1 Streptococcus dysgalacitae ssp Equisimilis, 1
Streptococcus pyogenes, 1 Streptococcus mitis (viridans strep), 1
Streptococcus  anginosus, 1 Corynebacterium  pseudodiphther-
igoicum, 1 Corynebacterium urealyticum, 1 Staphylococcus cap-
rae and 1 Streptococcus gordonii, phenotypic results matched
molecular methods (New primer and universal primer).

Four strains of incorrect identity (one of Escherichia coli
one of Stapylococcus aureus, one of Corynebacterium striatum
and one of Streptocaccus sp.) were studied to assess and com-
pare newly designed PCR primers and universal PCR pri-
mers by 165 rRNA-based identification of bacteria. 4 strains,
E coli S aureus, C striatum, Streptococcus sp., has been identi-
fied as a strain of Gitrobacter freundti, Stapylococcus saprophyti-
cus, Corynebacterium confusum, Arthrobacter cumminsi, re-
spectively. The overall agreement between the newly de-
signed primers and universal primers were 100%.

Therefore, the newly designed primers for identification
have the advantage over phenotypic methods, the newly de-
signed primers 165 rRNA-based, is investigation and ap-
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proach focused on identifying to solved the problem of phe-
notypic method.

The primer set was designed for rapid and accurate iden-
tification of bacterial pathogens. We think the newly de-
signed primer set is useful for the identification of patho-
genic bacteria. In this case, in fact, bacteria identification can
be detected by the use of the newly designed PCR primers,
instead of the "universal" primers 8F/1492R.

Some bacteria are difficult to identify with phenotypic
identification schemes commonly used outside reference
laboratories. 16S rRNA-based identification of bacteria po-
tentially offers a useful alternative when phenotypic charac-
terization methods fail. However, as yet, the usefulness of
165 rRNA sequence analysis in the identification of conven-
tionally unidentifiable isolates has not been evaluated with
a large collection of isolates. In this study, we evaluated the
utility of 165 rRNA sequencing as a means to identify a col-
lection of isolates obtained from clinical sources.

The sensitivity and specificity for pathogens identification
were compared among different methods. 98 clinical speci-
mens from different sources underwent phenotypic identi-
fication and molecular identification using 165 rRNA univer-
sal PCR primers and the newly designed primers. As results,

our new primers have the usefulness.
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165 rRNA gene PCRYZ &7 AAZHE BdA vAES AZ ¥
WA E S 93 bacterial 165 rRNA -9
primers X33 PCRY S /ML3tth 107 £2
setE T8kt 98 A AA A 9 WA E gttt 987 &+ phenotypic ¥
&3, 71EE primer set9} universal primer setE ©]-&3% PCRYO.Z &2t} 53 PCR A&
primer, reverse primer, 123 2538 DNA £47]E o] 43t9 7+ 459 165 rRNA F44 AES& £4 4
SstATh. & AT A /N E primer set9} universal primer set®] YA E Ao U & &S B8
1, £ phenotypic ¥ EAYEGH WS Hlugdt. £ 8 475 AR HEE primer set®
165 rRNA PCRS X 33te] 778 bp 271¢] BAMIEE 2Z 5988 FdTh % 98715 ol F5(959%)=
phenotypic 2%9 93& FAdth. M= N'LE primer setE ©] & A I universal primer setE ©] &3
987N #F(100%)] A#ot TLTE Fdstth /LH 165 rRNA gene PCREE AP E AE 2 54 AA
N&q, A, agx A4 w4 4729 448 At AEE primer sets BUA MAE SR T4 S
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