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The diversity of gut microbiota of Bai ethnic group

HUANG Wei-Qiang ZHANG Jia-Chao ZHENG Yi QIAO Jian-Min
ZHANG He-Ping"

(Key Laboratory of Dairy Biotechnology and Engineering, Inner Mongolia Agricultural University, Hohhot,
Inner Mongolia 010018, China)

Abstract: [Objective] This study chose healthy adult volunteers of Bai ethnic group at Yunnan
Province as the research object, investigating the relationship between the structural intestinal flora
and human health. [Methods] This study recruits 43 healthy adult volunteers of Bai ethnic group
living in Kunming urban and Er Yuan rural county Dali Bai autonomous prefecture at Yunnan
Province as the research object, analyzed the dominant bacterium of intestinal flora by specificity
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primer qualitative PCR and polymerase chain reaction denaturing gradient gel electrophoresis
(PCR-DGGE), and measured the content of short chain fatty acids (SCFAs) in the feces. [Results]
Results in present study showed that although the average of SCFAs content in Rural is higher than
that of Urban, the difference was not significant. The qualitative PCR results showed that, for the
diversity of Lactobacillus and Bifidobacterium, these two groups have obviously differences,
Unweighted pair-group method with arithmetic means (UPGMA) based on optical density was
performed on the base of 16S rRNA V3 region PCR-DGGE profile, showing samples were divided
into two groups as urban and rural groups. We extracted the typical bands for further cloning and
sequencing, and constructing phylogenetic tree diagram the results showed that the Bifidobacterium,
Enterubacterium and Enterococcus have a high diversity, suggesting that it was predominant in the
gut of healthy volunteers living in county of Dali bai autonomous prefecture Er Yuan Xian.
[Conclusion] To sum up, the structural intestinal flora of Bai ethnic group living in urban of
Kunming and Er Yuan rural county Dali Bai autonomous prefecture at Yunnan Province has the
distinguishing trend, but the difference of diversity was not significant. The current study aimed to
provide certain reference for exploring the relationship between healthy host and intestinal flora.

Keywords: Bai ethnic, Intestinal flora, SCFAs, Specificity primer PCR, PCR-DGGE
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Table 1 The information of PCR primers for detection of Lactobacillus

Genus (Folr);;?;l{,:\l/resrse) Sequences (5'—3") Tm (°C) Reference
L. plantarum F-plan TGGATCACCTCCTTTCTAAGGAAT 60
R-plan TGTTCTCGGTTTCATTATGAAAAAATA
L. casei F-casei CTTCCTGCGGGTACTGAGATGT 59
R-casei CTATAAGTAAGCTTTGATCCGGAGATTT
L. helveticus F-helv CTCTTCTCGGTCGCCTTG 56 [8]
R-helv GAAGTGATGGAGAGTAGAGATTA
L. fermentum F-ferm ACTTAACCTTACTGATCGTAGATCAGTCA 58
R-ferm AACCGAGAACACCGCGTTAT
L. acidophilus F-acid GAAAGAGCCCAAACCAAGTGATT 59
R-acid CTTCCCAGATAATTCAACTATCGCTTA
L. salivarius F-sali GTCGTAACAAGGTAGCCGTAGGA 61
R-sali TAAACAAAGTATTCGATAAATGTACAGGTT

F2 NBRTEEASBSMEHFESIMER

Table 2 The information of PCR primers for detection of Bifidobacteria

Primer pairs

Genus ey —— Sequences (5'—3") T (°C) Reference
B. longum F-long TTCCAGTTGATCGCATGGTC 58
R-long GGGAAGCCGTATCTCTACGA
B. breve F-breve CCGGATGCTCCATCACAC 58
R-breve ACAAAGTGCCTTGCTCCCT
B. adolescentis F-adol CTCCAGTTGGATGCATGTC 59 91
R-adol CGAAGGCTTGCTCCCAGT
B. animals F-anim ACCAACCTGCCCTGTGCACCG 58
R-anim CCATCACCCCGCCAACAAGCT
Pi:ni/ N (2)
Simpson (D) DESES Z PxP
124 ETF PCR-DGGE MEEZHEREMR: S n;
16S rRNA V3 (V5F+GC 1 N P;
V;3R+GC) DNA
123 Matto ") DGGE
PCR 1.5 mL 100 puL 60 °C
Bio-Rad ddH,O 100 pL ddH,O 42-50 °C
8% 2.5ulL 16S rRNA
27%-52% 60°C 200V V3 PCR 1.23 1%
6h
DGGE Quantity One DGGE
- 2 HGRGHW
(Shannon index) (Simpson’s 21 EEEETEENSFER
diversity index) - (1] GraphPad Prism 5
Shannon-Weiner H) 1-3 1-3
NS
H=-> (RInP) )
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Table 3 The index of a-diversity of DGGE profile of microbial communities

Rural subject Shannon-Wienner index Simpson index  : Urban subject Shannon-Wienner index Simpson index
R1 2.545 0.920 Ul 2.280 0.897
R2 0.692 0.499 U2 2.174 0.885
R3 2.684 0.931 U3 1.383 0.748
R4 1.533 0.769 U4 1.067 0.663
RS 2.803 0.938 us 1.068 0.663
R6 0.303 0.416 U6 1.068 0.663
R7 2.370 0.904 u7 1.384 0.748
R8 2.871 0.942 U8 1.259 0.734
R9 2.751 0.935 ! Average 1.460° 0.750°

Average 2.061° 0.806" i
P<0.05

Note: In the same column, different lowercase letters of superscript indicate significant difference at P<0.05 level.
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16S rRNA V3  DGGE 3 ﬁ[‘iﬁ
Rural v e s R .
(Rural) 31 FREEEMCSSTE EIRENE R
30
BLAST ( PCR PCR-DGGE
5 14 Hespelliaporcina (Rural) (Urban)
Doreaformicigenerans 98% )
4 SCFAs Rural
( 19 23 24 27 29) Urban
( 7 12 30) ( 4 11) (SCFAs)
( 3) ( 1 2 6 8
9 15 16 17 18 20 21 22 28) NCBI (4]
16S rRNA
MEGA 5 [15]
8
SCFAs
SCFAs 2011  Shinji M
x4 EUEEERONIE R A4 R
Table 4 Extract band sequencing and blasting
Bands Closest genus/species Similarity NCBI  : Bands Closest genus/species Similarity NCBI

1 Parabacteroides johnsonii 100 AB261128 16  Megamonas funiformis 100 NR041590

2 Methanosphaera cunicululi 99 HE582783 @ 17 Roseburia intestinalis 98 AB661435

3 Bacteroides fragilis 100 AB618792 : 18  Shigella dysenteriae 99 EU409294

4 Prevotella albensis 100 NR025300 19  Bifidobacterium animalis 100 AB050138

5 Hespellia porcina 96 AF445239 | 20 Streptococcus alactolyticus 99 AY324632

6 Coprococcus eutactus 100 NR044049 : 21  Klebsiella oxytoca 99 AF390083

7 Parasutterella secunda 98 AB621360 : 22  Enterobacter aerogenes 100 AY825036

8 Methanobrevibacter curvatus 100 NR044796 | 23 Bifidobacterium bifidum 99 HQ259744

9 Kluyvera cryocrescens 100 KC686601 i 24  Bifidobacterium breve 100 AF491833

10 Akkermansia muciniphila 99 NRO074436 : 25  Subdoligranululum variabile 98 NR028997

11 Prevotella amnii 99 NR042587 | 26  Blautia coccoides 100 AB571656

12 Faecalibacterium prausnitzii 100 NR028961 | 27 Bifidobacterium catenululatum 99 JF340474

13 Butyricicoccus pulullicaecorum 100 NR044490 : 28  Phascolarctobacterium faecium 100 NR026111

14  Dorea formicigenerans 97 NR044645 29  Bifidobacterium adolescentis 99 JN020353

15  Ruminococcus albus 100 AF104839 | 30  Clostridium absonum 94 NR041006
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