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Rapid Detection of Lactobacillus Genus Inhabiting in Vagina
of 20’s Healthy Women Using Multiplex PCR
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The purpose of this study is to simultaneously detect and identify specific genus of Lactobacillus distributed in
vagina of healthy women in their twenties by using multiplex primer. Vaginal fluid samples were taken from 166
women who were healthy and did not have vaginosis symptoms caused by bacterial infection. Six species of lactic
acid bacteria belong to Lactobacillus genus that are known to inhabit in healthy vagina were selected to make a
species-specific multiplex primer. Multiplex primer I was specified to selectively detect L. iners, L. crispatus, L.
gasseri and multiplex primer II was specified to selectively detect L. acidophilus, L. jensenii, L. fermentum. L.
crispatus (77%) was most frequently detected, and L. acidophilus (57%) and L. jensenii (57%) were relatively higher
than others. Although the proportion of L. iners (59%) was a little higher than those of L. acidophilus and L. jensenii,
this should be further validated in healthy women’s vagina to be sure since they often appear in women having
bacterial vaginosis and/or during the antibiotic therapy. Conclusively, the multiplex PCR technique using the
species-specific primer could a useful tool to predict variation of vaginal health condition and process of recovery
from vaginal disease.
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Table 1. List of bacterial strains used in this study.

Reference strains

Accession No.

Escherichia coli K-12 16S rRNA gene
Lactobacillus iners

Lactobacillus crispatus

Lactobacillus fermentum
Lactobacillus rhamnosus
Lactobacillus acidophilus
Lactobacillus jensenii

Lactobacillus gasseri

Lactobacillus casei

Lactobacillus salivarius

JN628304.1

GU428492, AY283272, AY283264, EF120361
FR683088.1, NR041800.1, AF257097
GU372721.1

NBRC 3863

NBRC 13951

AF243153.1, AF243159.1, AF243143.1
GU454858.1, AY959098, JQ805637.1

NBRC 101979

HQ828143.1
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Hk-go] ALgE 2E E-2 RNase-DNase free water (Sigma,
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Template DNA 3 pl, free water 9.7 pl, deoxynucleoside
triphosphate (ANTP) (Genenmed, Korea) 1 pl (0.2 mM Z}zh
dATP, dCTP, dGTP3} 0.6 mM dUTP), multiplex primer 1 pl,
uracil-DNA glycosylase (UDG) 0.2 U (Solgent, Korea), dye
(60% sucrose, cresol red) 4 pl, PCR buffer (Genenmed) 2 pl, taq
2oz Y=k PCR %
62T 30

53 a 4 (Genenmed) 1.5 U9
Hhg-2 271 45C o)A 10&, 94°C 5& &, 94T 30%,
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&L National Center for Biotechnology Information
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Table 2. PCR Primers
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Target Name Sequence(5'->3") Size (bp)
Iners F agtctgecttgaagatcggag
L. iners 105
Iners R ttatcccgatetettgggea
Cris F ggaactaacagatttacttcggtaatg
L. crispatus . 137
CrisR gcegatctgctttettatccg
Gasseri F cttgcctagatgaatttggtgctt
L. gasseri . 190
Gasseri R ccatccaagagtgatagcagaacc
Acido F tgaaccaacagattcacttc
L. acidophilus . & & g8 137
CrisR gcegatctgctttettatccg
. B Jensenii F gagcgagcttgectatagaaatt
L. jensenii . 190
Jensenii R cgtaagctgtcgctaaaggatgg
Fermen F cgcattacaactttgttcgcat;
L. fermentum & ghicacdis 337
Fermen R actttctggttaaataccgtcaacgt

%,72C 3022 FAH 40 cycles HHg &, 72 C oA 552
/4= k. PCR FEAMES 0.05 pg/mle) EtBr& Z33t
2.5% agarose gel (FMC Bioproduct, USA)2 1X TAE buffer
(0.04 M Tris-acetate, 0.001 M EDTA)9J|A 100 mA, 200 V&
2587+ A7) G55t Elstsnt

190bp L. gasseri
~ 13Tbp L. crispatus
105bp L. iners

33Top L. fermentum
= 190bp L. jenseni
13Tbp L. acidophilus

(B)

Fig. 1. Multiplex PCR product for L. iners, L. crispatus, L. gasseri,
L. acidophilus, L. jensenii and L. fermentum. (A) 1, L. iners; 2, L.
crispatus; 3, L. gasseri; 4, mixture of L. iners and L. crispatus; S,
mixture of L. iners, L. crispatus, and L. gasseri; 6-7, negative
control. (B) 1, L. acidophilus; 2, L. jensenii; 3, L. fermentum; 4,
mixture of L. acidophilus and L. jensenii; 5, mixture of L.
acidophilus, L. jensenii, and L. fermentum; 6-7, negative control.
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Fig. 2. Distribution of Lactobacillus spp. isolated from vagina of
20’s Women.
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Fig. 5(A)= L. crispatus®} L. acidophilus 93-S ¥t A
O 2 L crispatus®}; L. acidophilus A °f %FAQ1 &JA0| 56%,
L. crispatus 97321 6]40] 21%, L. acidophilus ¥ Q] 1A 0]
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crispatus %7321 &JA0] 27%, L. jensenii WA X0 7%=
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Fig. 3. Experiment pattern of L. iners and L. crispatus and L. gasseri
in Lactobacillus sp. that were isolated from vagina of 20’s women.
1-8 and 10-17, experiment pattern; 9 and 18, 100 bp size marker.
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Fig. 4. Experiment pattern of L. acidophilus and L. jensenii and L.
fermentum in Lactobacillus sp. that were isolated from vagina of 20’s
women. 1-8 and 10-17, experiment pattern; 9 and 18, 100 bp size marker.
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Fig. 5. Ratio of L. crispatus, L. acidophilus, and L. jensenii in Lactobacillus that were isolated from vagina of 20’s women (A) L. crispatus and
L. acidophilus (B) L. crispatus and L. jensenii (C) L. crispatus, L. acidophilus, and L. jensenii.
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