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Rapid identification of four lactic acid bacteria using specific PCR in
microbial fertilizers
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Abstract: [Objective] Lactobacillus plantarum, L. rhamnosus, L. acidophilus and L. delbrueckii,
which were widely used in microbial fertilizers, were indistinguishable from each other just by
phenotypic characteristics. Rapid identification of the lactic acid bacteria by specific PCR was
necessary for detection and ecological evaluation of microbial fertilizers. [Methods] In this study,
based on recA and gyrB genes, four pairs of species-specific primers were designed, and the
corresponding specific PCR methods were established. [Results] Forty reference strains belonging
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to seven genera, such as Lactobacillus, Lactococcus, Pediococcu, Bacillus, Paenibacillus,
Brevibacillus and Pseudomonas, were tested. The results showed that, the target single band was
consistently amplified from only the 4 strains of lactic acid bacteria. Meanwhile, sixteen strains of
lactic acid bacteria from microbial fertilizer products were identified by this specific PCR, the
results were consistent with that of 16S rDNA sequence analysis and Biolog. [Conclusion] The
methods of specific PCR were species-specific and effective, and could be used in the rapid
identification of L. plantarum, L. rhamnosus, L. acidophilus and L. delbrueckii. The results will
provide technical supports for the detection and ecological evaluation of microbial fertilizer.

Keywords: Specific PCR, Species-specific primers, Lactic acid bacteria, Identification, Microbial

fertilizers
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Table 1 List of reference strains used in this study

Species

Number of strains

Lactobacillus plantarum
Lactobacillus acidophilus

Lactobacillus delbrueckii subsp. bulgaricus
Lactobacillus delbrueckii subsp. lactis

Lactobacillus delbrueckii subsp. delbruekii
Lactobacillus rhamnosus

Lactobacillus buchneri

Lactobacillus casei subsp. casei
Lactobacillus murinus

Lactobacillus animalis
Lactobacillus sake
Lactobacillus helveticus
Lactobacillus fermentium
Lactobacillus zeae
Lactobacillus pentosus
Lactobacillus kefiri
Lactobacillus paraplantarum
Pediococcus pentosaceus

Lactococcus lactis subsp. lactis
Pseudomonas putida

Brevibibacillus laterosporus
Bacillus megaterium
Bacillus licheniformis
Bacillus subtilis
Paenibacillus polymyxa
Paenibacillus mucilaginosus

CGMCC1.2437", CGMCC1.2158, CGMCC1.555, ACCC10533, ACCC10644

CGMCC1.1878", CGMCC1.2686, CGMCC1.1854, CICC6075, CGMCC1.2467
CGMCCI1.1863, CGMCC1.1482, CGMCC1.1480

CGMCC1.26257, CGMCC1.2142

CGMCC1.2624"

ACCC10534", CGMCC1.104, CGMCC1.552, CGMCC1.26

CGMCC1.13
CGMCC1.2435

CGMCC1.2626"
CGMCC1.2623
CGMCC1.6
ACCC105327
CGMCC1.1880"
CICC20290
CICC20301
CICC6080
CICC22192

CGMCC1.2695
CGMCC1.2829

CGMCC1.1839
CGMCC1.2012"

CCTCCAB92075"
CCTCCAB92069"
CCTCCAB92068"
CCTCCAB92076"
VKPM B-7519"

30 °C
Bead-beater
DNA
122 #4FM PCR 3149%it:
GenBank
rRNA gyrB

1624 h
[18]

recA hsp60 16S-23S ITS

recA ( )
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Table 2 Specific PCR primers of four Lactobacillus species

PCR
Species Primer sequences (5'—3") Genes GenBank accession No. PCR products (bp)
L. plantarum planF: GTTGACTCGGTGGCGGCCTT recA AI292255.1 100
planR: GGAGCGCTTGTGACATCAGCCG
L. acidophilus aciF: AGTTGGTACGGTGCCGCTTGA gyrB EU647686.1 397
aciR: TCCAGCTTCGTGCATCCCACC
L. delbrueckii delF: GCGGATGGGCGAGAAGGTCG recA NC008054.1 182
delR: CGCCCCGCTTCTGCACTTCA
L. rhamnosus rhaF: GACGCAGCCGGTTGACCCAA gyrB NC013199.1 376
thaR: GGCGGCAGTTGCCCCAGAAT
123 #5% PCR AR KRIEF: 16S rDNA PCR
DNA 16S rDNA GenBank
PCR PCR 20 pL BLAST
10xPCR Buffer ( Mg>) 2.0 uL  MgCl, (50 pL) 10xPCR buffer 5.0 pL  MgCl,
(25 mmol/L) 1.6 pL  dNTP mixture (2.5 mmol/L) (25 mmol/L) 4 L. dNTP mixture (2.5 mmol/L)
1.6 pL F (20 pmol/L) R (20 pmol/L) 5uL 27F  1492R (10 pmol/L) 1 pL Taq
0.5 uL Taq DNA (5U/uL) 0.2 pL DNA  DNA (5 U/uL) 0.5 pL DNA 100 ng
50 ng 20 uL PCR 50 puL 95 °C
94°C3min 94°C60s 67°C45s 72°C60s Smin 93°C60s 50°C60s 72°C70s 30
30 72 °C 10 min 4 °C 72°C 10 min 4 °C
e 2 BREHH
1.2.4 PCR #FMIIERE: 4
40 1% 2.1 FFFE PCR A ERIEF RN
4 31
1.2.5 %5 PCR =¥l F: L. plantarum (D PCR
CGMCC1.2437" L. rhamnosus ACCC10534" 1 CGMCC1.2467
L. acidophilus CGMCC1.1878" L. delbrueckii
subsp. delbruekii CGMCC1.2624" PCR IA-B C D
PCR
CGMCC1.2467 16S rDNA
1.2.6 HEFERRIIEN: Biolog 16  GenBank RDP
rDNA 16
4 100% Biolog
PCR
PCR PCR ( 1D)
1.2.7 16S rDNA FHI9#A%: 4 9
DNA 27F  1492R!M" (D PCR
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Figure 1 PCR amplification with 4 pairs of specific primers for Lactobacillus strains

A-D planF/planR aciF/aciR delF/delR rhaF/rhaR.1 DNA marker. A 2-6 1.2437 1.2158 1.555 10533
10644 7 10534 8 1.1878 9 1.1480 10 1.2625
11 1.2624. B 2-6 1.1878 1.2686 1.1854 6075 1.2467 7 1.2437 8

10534 9 1.1480 10 1.2625 11 1.2624. C
2-4 1.1863 1.1482 1.1480 5-6 1.2625 1.2142 7 1.2624
8 1.2437 9 10534 10 1.1878.D 2-5 10534 1.104 1.552 1.26
67 1.2467 1.1878 8 1.1480 9 1.2625 10
1.2624 11 1.2437.A 12-22 B 12-22 C 11-21 D 12-22 1.13 1.2435
1.2626 1.2623 1.6 10532 1.1880 20290
20301 6080 22192.

Note: A—D: planF/planR, aciF/aciR, delF/delR, rhaF/rhaR. 1: DNA marker. A: 2—6: L. plantarum 1.2437, 1.2158, 1.555, 10533, 10644, 7:
L. rhamnosus 10534; 8: L. acidophilus 1.1878; 9: L. delbrueckii subsp. bulgaricus 1.1480; 10: L. delbrueckii subsp. lactis 1.2625; 11:
L. delbrueckii subsp. delbruekii 1.2624. B: 2—6: L. acidophilus 1.1878, 1.2686, 1.1854, 6075, 1.2467; 7. L. plantarum 1.2437; 8:
L. rhamnosus 10534; 9: L. delbrueckii subsp. bulgaricus 1.1480; 10: L. delbrueckii subsp. lactis 1.2625; 11: L. delbrueckii subsp.
delbruekii 1.2624. C: 2—4: L. delbrueckii subsp. bulgaricus 1.1863, 1.1482, 1.1480; 5—6: L. delbrueckii subsp. lactis 1.2625, 1.2142; 7:
L. delbrueckii subsp. delbruekii 1.2624; 8: L. plantarum 1.2437; 9: L. rhamnosus 10534; 10: L. acidophilus 1.1878. D: 2-5:
L. rhamnosus 10534, 1.104, 1.552, 1.26; 6—7: L. acidophilus 1.2467, 1.1878; 8: L. delbrueckii subsp. bulgaricus 1.1480; 9: L. delbrueckii
subsp. lactis 1.2625; 10: L. delbrueckii subsp. delbruekii 1.2624; 11: L. plantarum 1.2437. A: 12-22, B: 12-22, C: 11-21, D: 12-22:
L. buchneri 1.13; L. casei subsp. casei 1.2435; L. murinus 1.2626; L. animalis 1.2623; L. sake 1.6; L. helveticus 10532; L. fermentium
1.1880; L. zeae 20290; L. pentosus 20301; L. kefiri 6080; L. paraplantarum 22192.

GenBank BLAST

4 PCR 99%  100%
2.2 PCR FE=HIFEFISH 2.3 AR
L. plantarum 1.2437" L. 16 4 PCR 16S
rhamnosus 10534" L. acidophilus 1.1878" L.  rDNA GenBank  RDP
delbrueckii subsp. delbruekii 1.2624" PCR Biolog 3 11
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Table 3 The identification results of Lactobacillus stains using specific PCR method, 16S rDNA sequence analysis and Biolog

PCR
16S tDNA .
The amplifications of specific PCR r Biolog
. The result of 16S rDNA .
Strain . The result of Biolog
. i X sequence analysis
L. plantarum L. rhamnosus L. delbrueckii L. acidophilus
L-01 = = = + L. acidophilus L. acidophilus
L-02 = = = + L. acidophilus L. acidophilus
L-03 = i = = L. rhamnosus L. rhamnosus
L-04 = i = = L. rhamnosus L. rhamnosus
L-05 = F — = L. rhamnosus L. rhamnosus
L-06 = A = = L. rhamnosus L. rhamnosus
L-07 4 = = = L. plantarum L. plantarum
L-08 4 = = = L. plantarum L. plantarum
L-09 s = = - L. plantarum L. plantarum
L-10 s = = - L. plantarum L. plantarum
L-11 4 = — = L. plantarum L. plantarum
L-12 = = = = L. buchneri L. buchneri
B B _ B L. parabuchneri/ '
L-13 L buchneri L. parabuchneri
L-14 = = = = L. casei L. casei
L-15 = = = = L. casei L. casei
L-16 B B _ B L. paracasei subsp. L. paracasei subsp.
paracasei/L. casei paracasei
[20]
16S rDNA 2 16S rDNA
Biolog gyrB recA rpoD hsp60
5 Biolog
16S rDNA
PCR [21-23] gyrB  recA 4
4
PCR
L-13 L-16 16S rDNA PCR
2 99%
2 16S
16
rDNA
16S rDNA
y, b
3 Wik Biolog PCR
16S rDNA PCR
16S rRNA
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