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Biodiversity of lactic acid bacteria isolated from human
breast milk of Kashi area in Xinjiang

AN Mei-Ling ZHANG Yan LIU Yi-Dong NI Yong-Qing*
(School of Food Sciences, Shihezi University, Shihezi, Xinjiang 832000, China)

Abstract: [Objective] Assessment the diversity of lactic acid bacteria in the breast milk of healthy
women. [Methods] The diversity of lactic acid bacteria was analyzed by using pure culture,
repetitive genomic fingerprinting (Rep-PCR) analysis patterns and 16S rRNA gene sequence analysis.
[Results] A total of 193 strains of lactic acid bacteria were obtained from eleven breast milk samples.
The phylogenetic analysis showed that these strains belonged to four phylogenetic groups, they were
Lactobacillus, Streptococcus, Lactococcus and Enterococcus respectively. The dominant genus was
Enterococcus, which is up to 46%. [Conclusion] The abundant diversity of lactic acid bacteria in the
human breast milk of Kashi area in Xinjiang provided rich resources for exploiting probiotic lactic
acid bacteria products.
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Table 1 Oligonucleotide primers used in this study

~

Genus Primer R/F Sequence (5'—3") The product size (bp)  Reference

Bifidobacterium sp. g-Bifid R GGTGTTCTTCCCGATATCTACA 549-563 [17]
g-Bifid F CTCCTGGAAACGGGTGG

Enterococcus sp. Entl R TACTGACAAACCATTCATGATG 112 [18]
Ent2 F AACTTCGTCACCAACGCGAAC

Lactobacilli sp. LbLMA1-rev R CTCAAAACTAAACAAAGTTTC 250 [19]
R16-1 F CTTGTACACACCGCCCGTCA

Lactococcus sp. IRL R TTTGAGAGTTTGATCCTGG 700 [4]
2RR F TCTACGCATTTCACCGCTA
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1 uL ddH,0 10.5 uL PCR 94 °C 5 min 2 R 5458r
94°C30s 55°C30s 72°C1min 35 2.1 B E5ER
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(25 uL) 2xEsTaq Master Mix 12.5 pL. 10 umol/L
GTGs 1.5 uL 100 ng/uL DNA 3 uL  ddH,O 0.5mm—2.0mm( 1)
8 uL PCR 95°C S5 min 95 °C 1 min 22 IEBEREBRLE
55°C 1 min 65 °C 8 min 35 65 °C 15 min PCR
PCR 130 V (4.5 V/em) 193 22 Lactobacilli
120 min DNA 250-280 bp 2

DNA 11% 89 Enterococcus 46%
16S rRNA 42 Streptococcus 40
PCR ( ) Lactococcus Bifidobacterium
3
127 HMERFLZER: 16S rRNA 2.3 16S rRNA EE 18R 254k BRI AIHE
GenBank BLAST Rep-PCR ( 4
GenBank )
11 16S rRNA PCR
16S rRNA ( )
ClustalX GenBank GenBank

Neighbor-Joining P-distances Kimura-2
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MEGA V5.0 Bootstrap 11 4
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Figure 1 Colonies and cell morphology of lactic acid bacteria (100x)
A SHZ1-M-6 B SHZ1-R-13 C YL13-M-413
Note: A: Colonies morphology; B: Cell morphology of SHZ1-R-13; C: Cell morphology of YL13-M-413.
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bp M123 456 7 8 91011121314

R RN A R

2 Lactobacilli sp.3 & 7=

Figure 2 PCR amplification products from Lactobacilli sp.
Note: M: Marker 100 bp ladder; 1: SHZ1-M-6; 2: SHZ1-M-7; 3:
SHZ1-M-8; 4: SHZ1-M-9; 5: SHZ1-R-11; 6: SHZ1-R-13; 7:
SHZ1-M-18; 8: SHZ1-R-20; 9: TX33-M-8; 10: TX33-M-9; 11:
TX33-B-7; 12: TX33-B-6; 13: TX33-S-6; 14: TX33-S-5.

Streptococcus SHZ1-M-18 SHZ1-B-67
TX33-R-372  TX33-R-397 Lactobacillus
SHZ1-M-18  SHZI1-B-67 L. gasseri
TX33-R-372 TX33-R-397

Lactobacillus casei 99%

YL13-M-413 YL13-B-422 YL21-R-438

YL21-R-462 Enterococcus YL13-M-413

YL13-B-422 E. faecalis

YL21-R-438 YL21-R-462  E. faecium
YL21-B-428 Lactococcus

Lactococcus lactis strain 17 (KT633922.1)

Lactobacilli
11%

Lactococcus Enterococcus
21% 46%

3 BIPHBREFRSESL
Figure 3 The percentage of lactic acid bacteria in human
breast milk

100% YL64-M-456  YL67-M-410
Streptococcus S. salivarius
99%
2 Enterococcus 4
46% E. faecalis
YLI13 84.6% E. faecium
YL21 Lactobacillus
SHZ1 TX33
Lactobacillus
Lactococcus 8 S. salivarius
11

bp M1 23 456 7 8 910111213 141516 17 18 19 20 21 22 23

5000
1500
1 000
s da oo di§od Fod 1.1 - 1od: bufupapatapapupapel

4 TF IR MEE A Rep-PCR L EE
Figure 4 Rep-PCR fingerprint patterns of partial bacterial strains in 2% agarose
Note: M: Marker 5000 ladder; 1: SHZ1-M-7; 2: SHZ1-B-11; 3: SHZ1-R-13; 4: SHZ1-M-18; 5: SHZ1-R-20; 6: SHZ1-R-21; 7: SHZ1-M-22;
8: SHZ1-M-23; 9: SHZ1-M-27; 10: SHZ1-R-56; 11: SHZ1-R-60; 12: SHZ1-B-67; 13: SHZ1-R-87; 14: TX33-M-8; 15: TX33-M-9; 16:
TX33-M-7; 17: TX33-M-6; 18: TX33-M-3; 19: TX33-M-5; 20: TX33-M-4; 21: TX33-B-7; 22: TX33-B-6; 23: TX33-B-8.
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SHZ1-M-18 (KY003102)
100 | Lactobacillus gasseri strain LE4 (KP090119.1)
SHZ1-B-67 (KY003103)
98 Lactobacillus gasseri strain IMAUFB014 (JQ805634.2)
| Lactobacillus casei strain SWU92447 (KF673498.1) Lactobacillus
1()()\—‘:FX33-R-372 (KY003104)

TX33-R-397 (KY003105)
| Lactobacillus casei strain IMAU10005 (F1749569.1)
YL13-M-413 (KY003107)
100| Enterococcus faecalis strain YZC-4 (KX792217.1)
Enterococcus faecalis strain KAG8C16 (KM497509.1)
YL13-B-422 (KY003108)
100] | YL21-R-438 (KY003110) Enterococcus
Enterococcus faecium strain 597CL (KX214061.1)
100| YL21-R-462 (KY003112)
Enterococcus faecium strain Gsl1V124 (KR054674.1)

100, YL21-B-428 (KY003109)
| Lactococcus lactis strain 17 (KT633922.1) | Lactococcus

99 | Streptococcus salivarius strain 7073 (KC817807.1)
YL64-M-456 (KY003111)
! }— YL67-M-410 (KY003106) Streptococcus
*W Streptococcus salivarius strain 294 (KX011878.1)

5 ZET 16S rRNA EEFIIHERRELER
Figure 5 Phylogenetic tree of strains based on partial 16S rRNA gene sequences
1 000 Bootstrap (>50%)
100 1

Note: The accession number is shown in parenthesis. Numbers at the branch points indicated the level of bootstrap support based on
1 000 resampled data sets (>50%). The scale bar corresponds to 0.01 substitutions per nucleotide position.

*2 HEBTHXFERGIAFRPARES S

Table 2 The distribution of lactic acid bacteria in human breast milk from Kashi of Xinjiang

Lactobacillus  Lactobacillus  Enterococcus  Enterococcus — Streptococcus — Lactococcus

Sample gasseri casei faecalis faecium salivarius lactis Total
SHZ1 12 - 4 3 7 6 32
Bachu County SHZ6 = = 7 2 8 8 25
YL21 = = = 14 3 4 21
YLo64 - - 2 - 4 3 9
Qeshger Shehiri YL67 - - 4 3 4 3 14
YLI13 = = 11 1 1 = 13
TX33 = 10 6 = 2 3 21
TX28 - - 7 2 5 4 18
TX38 = = 4 5 2 6 17
Tashikuergantajike Tx35 — - 3 4 2 3 12
TX37 - - 4 3 4 - 11
Total 12 10 52 37 42 40 193

Note: —: No strain in sample.
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