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B E (80 SHEETARERTAIAOETFERMARARZHHGARE. [FiX] X
J] PCR #= DGGE # RALE A0 77 ik aT £ & Tob RIERT A S A FFERFE B A A S AFH
HATARR . AT DGGE 84 H#, 49 A48 K KA PCA 44734 &8 3 W i fik & dp AR bk 2 AT
47, 4% Shannon-Weine % FE484(H"). FE(S)F3 8 B (En T SR F M A 4 % 1t
BAT AT, 2B A AR 6 St e R A SEAT R B M AR L TR B A o R M i
AEMAR. KT PCR HALEA KT Lt 5 LR H B A AT H B F RBATH & S Akt
AT, [ER] AT R, RS FFE R DBE R M F LS TTAYS,
AN FIRT RS AT FFERAN; SHUSWRT, RS FFERMEMEY SHMEF
RRE; MALEREN, Wy ERMEMAEWBRAETKPE LR, (2R EFEKFE EAEE
5. PCR & 447 2 Lactobacillus plantarum. L. casei #= L. salivarius £7% £ 9 FF & K
My & M A6 h R 3EIE 100%, Bifidobacterium longum #= B. breve #9481 & 25 90%, FE% RIS
FRERMAN L, U BAVEATEH BEMAFT ARG ERME T 9 B M E 27
A2, (B bRERTRINFFERMEMEND S HHERFTRE.
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Analysis of gut microbial diversity on young people living
in rural and urban of Harbin
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Abstract: [Objective] The current study aimed at studying the diversity of gut microbiota on young
people living in rural Harbin and urban Harbin. [Methods] A combination of polymerase chain
reaction (PCR) and denaturing gradient gel electrophoresis (DGGE) was used to examine the
diversity of gut microbiota of the subjects. Based on the DGGE profile, the similarity was performed
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by analysis of clustering and PCA; the analysis of diversity was evaluated by the Shannon-Weine
index, richness and eveness; and the composition of gut microbiota was characterized by sequencing
of the common and special bands of the lanes in DGGE profile. Based on the PCR, the species
diversity of Lactobacillus and Bifidobacterium in the gut of rural subjects and urban subjects were
analyzed. [Results] There was a separated tendency in structure of gut microbiota between rural and
urban residents of Harbin, and the similarity of intestinal flora between rural and urban residents was
lower than the similarity among rural people or urban people. The differences of diversity of gut
microbiota between urban people and rural persons were not significant. The results of sequencing
showed that the compositions of gut microbiota of urban subjects and rural subjects were same in
phylum level, but different in the level of species and genus. The results of PCR showed that
Lactobacillus and Bifidobacterium were prevalence bacteria in the gut of rural and urban young
subjects of Harbin, and there was no significant difference in detection rate on the species of
Lactobacillus and Bifidobacterium between rural subjects and urban subjects. The detection rate of L.
plantarum, L. casei and L. salivarius was nearly 100%, and B. longum and B. breve was about 90%.
[Conclusion] By the present research, the conclusion can be made that the diversity of gut
microbiota was not significantly difference between the young subjects from rural Harbin and urban

Harbin.

Keywords: Urban and rural, Gut microbiota, Diversity, PCR, DGGE
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1, EEEFYHEEEREELE 2,
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1.3.2 HFHEIAERFEE DNA BE: B EIASEH
2 DNA $2£HUf#i ] QlAamp DNA Stool Mini Kit
(QIAGEN)IRX A &R B, 152K [F 4] DNA
ND-1000 #Y fif & 58 &b 43 O Ot B2 3 Wl vk BE K&
Asso/Paso 1B, [RIET 1% A8 B IR AR ERE it R4 T HE K ARG
M, % DNA ¥R 100 mg/L /247, T-20 °C
RURRE U TR 2680 .

1.3.3 % [E%4H DNA 16S rRNA V3 [X PCR ¥/ 1&:
16S rRNA JE[H 751 &4 g Y o i b BE LA PRSPk
N AR LR A BE, L 16S rRNA V3 [XFE[H
i BEKJE (196 bp)ifh 2 DGGE $5 AR X} i /3 B #E L [X]
KPR ER (/NTF 500 bp), KL 16S rRNA V3 A48
X IlE B DGGE BN ¥ T Y ek
ARG I AN s U HE S V3F+GC
(5'-GCCGCCCGGGGCGCGCCCCGGGCGGCCCG
GGGGCCTACGGGAGGCAGCAG-3") #l V3R

(5-ATTACCGCGGCTGCTGG-3")#47 16S rRNA
B V3 XY, T BeK B 220 bp, BT AAY
#% 4 Applied Biosytems /3 i) PCR {¥, PCR [z {4
Z (50 uL)>M: 10xPCR ZZwpik 5 pL, dNTPs
(2.5 mmol/uL) 4 pL, IERMEE[H(10 pmol/uL)4%
1.5 uL, ¥4 DNA 1.5 uL, Tagq DNA E47#(5 U/uL)
0.5 pL, ddH,O #MEZE 50 uL. W FEF N
95 °C 5 min; 95 °C 1 min, 55 °C 45 s, 72 °C 1 min,
30 MIE#; 72 °C 7 min. f5E]H PCR “#IH 1%
(BB BE RS FEL DK A AN, A B F-20 °C ¥
RIRAELL IR 2 DGGE 417,

1.3.4 EEE{KEEZ DNA # DGGE £#7: {f
H DCode Universal Mutation Detection System
(Bio-Rad){¥ %8 . 218 Muyzer 25" iy 751, XF 16
rRNA JL[H V3 X3 347817 DGGE 43#7. 8T
It FAS MR B Ry 8%, ABVERR N 27%-52%, HE
K5 60 °C, 200 V HLIK 5 ho ff FHAR YL )y 06} A 45
J PIHEA e £, 4TIIR A4S DGGE J&3E! 10,

135 HAMFEBFNEHEBE LTS N
FLAT T T FOSUBL AT 1 8 PN 8 DA R S v 5 | (R
3)%F 28 B (A L K 41 DNA #E47 PCR 4519201
FEPEST AT B AR B ZERE S A0t IR L 2UAF TR
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F1 HRERRE

Table 1 Information of subjects

FEA R E=LoNTNCiet i FEACR AR Hb 5 Wi/ 2 A
Subjects Age BMI Location Rural/Urban
FDB 1 33 19.1 Mulan County Harbin Rural
FDB 2 32 25.0 Mulan County Harbin Rural
FDB 3 32 21.8 Mulan County Harbin Rural
FDB 4 32 18.8 Mulan County Harbin Rural
FDB 5 27 21.5 Tonghe County Harbin Rural
FDB 6 32 22.5 Tonghe County Harbin Rural
FDB 7 33 19.6 Tonghe County Harbin Rural
FDB 8 32 18.8 Tonghe County Harbin Rural
FDB 9 29 25.0 Daoli District Harbin Urban
FDB 10 29 25.0 Daoli District Harbin Urban
FDB 11 33 23.7 Nangang District Harbin Urban
FDB 12 25 20.7 Nangang District Harbin Urban
FDB 13 32 19.8 Songbei District Harbin Urban
FDB 14 33 22.9 Songbei District Harbin Urban
FDB 15 25 19.1 Daowai District Harbin Urban
FDB 16 32 19.7 Daowai District Harbin Urban
FDB 17 32 25.2 Mulan County Harbin Rural
FDB 18 25 19.7 Mulan County Harbin Rural
FDB 19 27 23.7 Mulan County Harbin Rural
FDB 20 31 21.6 Mulan County Harbin Rural
FDB 21 35 24.8 Tonghe County Harbin Rural
FDB 22 21 232 Tonghe County Harbin Rural
FDB 23 21 23.0 Daoli District Harbin Urban
FDB 24 33 21.6 Daoli District Harbin Urban
FDB 25 25 19.8 Songbei District Harbin Urban
FDB 26 24 21.3 Nangang District Harbin Urban
FDB 27 26 21.9 Nangang District Harbin Urban
FDB 28 28 19.1 Daowai District Harbin Urban
FDB 29 28 22.9 Daowai District Harbin Urban
FDB 30 31 22.0 Daowai District Harbin Urban

*2 SREHEBEREREX

Table 2 Daily dietary information of subjects (n=30)

EIRSY EZ0 i) L OEIRUY E20) BT

Nutrients Rural Urban | Nutrients Rural Urban
Protein (g) 64.38+7.88 63.74+7.82 | Mg (mg) 404.26+43.41 407.31+38.74
Fat (g) 62.52+10.62 66.20+11.50 i Ca(mg) 379.97+£53.13 380.85+36.60
Carbohydrate (g) 367.53+48.86 380.91+56.91 ! Fe (mg) 24.58+3.09 24.74+£3.07
VA (ug) 334.74+65.15 326.29+28.98 Zn (mg) 12.38+1.64 11.22+1.68
VC (mg) 71.24+5.17 78.95£9.05 |  Cu(mg) 0.64+0.09 0.64+0.08
VBI (mg) 1.3120.19 1.44+0.14 |  Mn (mg) 1.3620.16 1.4120.19
VB2 (mg) 0.43+0.04 0.44+0.07 K (mg) 2 228.03+294.28 2 326.73+347.03
Nicotinic acid (mg) 11.11+1.28 12.34+1.39 i P(mg) 767.48+77.19 780.47+49.67

T 225 B EVE T BRIk & FEA )45 5 FROC R 22 A 3 (P>0.05).

Note: There is no significant difference between the samples of urban and rural in nutrients (P>0.05).

http://journals.im.ac.cn/wswxtbcn



2492 A=Yy~ 8 Microbiol. China

2014, Vol.41, No.12

J& (Lactobacillus)K: il #4045 L. plantarum (fE4#77L
FFE) . L. salivarius (MEEFLFF ). L. casei (T-F&FL
FFE). L. acidophilus ("&MRFLFFHE). L. helveticus
FaHFLFFEDFN L. fermentum (K EEFLFFRD; XUE
¥ 1% J& (Bifidobacterium) kG #4335 B. longum (&
FUEFFE) . B. animalis (sh#) WU AT ). B. breve
(REBUBEAT ) A1 B. adolescentis (7 # BUBAT ) o 97
HEIARZ (25 uL) M. 10xPCR ZZ i 2.5 uL, dNTPs
(2.5 mmol/uL) 2 pL, IERMFH(10 pmol/uL)
1 uL, #&H DNA 1 pL, Taq DNA HEAH§(5 U/uL)
0.25 pL, ddH,O #MEZE 25 pL, WFRF N :
95 °C 4 min; 95 °C 1 min, Tm (¥ 3) 30 s,
72°C 45s, 30 ME¥F; 72 °C 10 min, 3%/ PCR
FEMIR 1% BB e R b A AR U

1.4 BRI

141 SFHitE S i Mann-Whitney X3 £ #
AE TN e A7 B A W) 2 R FR R AT
2550 W EE T, A 2 T 2 WX BB 25 0 pr ik
17 Lactobacillus F1 Bifidobacterium £ # 7E % £ FE 4
H oA 22 ST, _ER T BE T Statistical

Analysis System 9.0 (SAS, USA)# 417

142 DGGE EERES PCA S i
Quantity One #XFX} DGGE [l 4417 22 515 o
FEFIVLE M K-, A Sh 34T R 2% B A, 58
AT RN, A 2% TR] AR L BE SR FH 30T & 2
(Dice coefficient) 152 4F i R AH I, 15 20HE 5
FIPEHREE, FHEH UPGMA BIk2 il ZRGMIR
K, SE g R 2L s RIS fli ] Statistical
Analysis System 9.0 (SAS, USA )B4 X AL 4
P47 PCA 43871, F1H Origin 7.0 (Microcal, USA)
A T2 AR RIEE T PCL AT PC2 A IRELRE
A PCA 4322,

143 HRMEYEEZHEERITEST:- T2
FEPEFE £ Shannon-Weiner $F840(H') . 3= B (S) M4 2]
JE (En) 235 b FLASHE A OB B 2R 313
A

S
Shannon-Weiner f§4((H"): H'=-> (RInR) (1)
P

Pi:ni/N (2)
¥I5)E (En): En=H/Hpma=H/InS

®3 IHBERFMBLATEREIS MRS

Table 3 Species specific primers of Lactobacillus and Bifidobacterium

i 2|44 . 51975 F BRI 1B
Species Primers Primer sequences Product Tm
(5'—3" sizes (bp) (©)
Lactobacillus acidophilus Ac%d'F GAAAGAGCCCAAACCAAGTGATT 85 58
Acid-R CTTCCCAGATAATTCAACTATCGCTTA
Lactobacillus casei Case-F CTTCCTGCGGGTACTGAGATGT 132 59
Case-R CTATAAGTAAGCTTTGATCCGGAGATTT
Lactobacillus fermentum Ferm-F ACTTAACCTTACTGATCGTAGATCAGTC 38 59
Ferm-R AACCGAGAACACCGCGTTAT
Lactobacillus plantarum Plan-F TGGATCACCTCCTTTCTAAGGAAT 144 53
Plan-R TGTTCTCGGTTTCATTATGAAAAAATA
. . Helv-F CTCTTCTCGGTCGCCTTG
Lactobacillus helveticus Helv-R GAAGTGATGGAGAGTAGAGATTA 160 60
Lactobacillus salivarius Sal%'F SAICEATV (CRV AT ENE 6Tl 97 61
Sali-R TAAACAAAGTATTCGATAAATGTACAGGTT
Bifidobacterium Adol-F CTCCAGTTGGATGCATGTC 71 60
adolescentis Adol-R CGAAGGCTTGCTCCCAGT
e . Breve-F CCGGATGCTCCATCACAC
Bifidobacterium breve Breve-R ACAAAGTGCCTTGCTCCCT 118 59
. . Long-F TTCCAGTTGATCGCATGGTC
Bifidobacterium longum Lo GGGAAGCCGTATCTCTACGA 109 59
. . . . Anim-F CACCAATGCGGAAGACCAG
Bifidobacterium animalis Anim-R GTTGTTGAGAATCAGCGTGG 184 64
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2.1 ZEFERERAEEL DNA BIZEL

KA SRR IR S L 4] DNA, 15811
FENZH DNA ¥ JEH 100-130 mg/L, Azeo/Ao /T
1.8-2.0, HLUKMELASHE 5 B DNA S iG i, JoHe
B, FWBHR/NZH 23 kb, TGS 508 .
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Figure 1 The DGGE profiles of intestinal microflora on samples of urban and rural subjects
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FOREIAT Y 16S tDNA V3 XEER B, HE 1
AL B S A A B B R SE LR
SEFEANIA]
24 ET PCR-DGGE #E54EEH 9 ERIFE
HMEMZ TSR

DGGE #88 EliE , AR E R K SRl 1 2
D B S BRA: i P AN R T T 2R, SR IS
JEE R e A TR AR A e, VKA T AR
SERERSE, WFRORZAE S Y Z R,
AU TR RO b G N T A N (€7 S
&4 205 8., 8 Quantity One BT 4FE S
FFE(S). #4517 (Ey)F Shannon-Weine ZFEMEHE KL
(H), DAEERG ST £ HEA I i 18 T3 A W) 2 A1
(F 4), R4 TTH, BRI, ZHEE
FRBORR, FE0S, X455 DGGE KIiER
EWIN G5 R —3, SR 8 SHEA F B 2k
BT, A 37 F13.603 9, £ 8 Sk EH
M E Y ZREvE R S 5 2 SREAR M RETESR
B, 2090 22 F13.084 5, KW 2 SEEE T
EHAYZ R WHEANFEEIN T
27-34, ZFEMEREEANT 3.216 8-3.520 9, H S

HES.

ORI S FEARRE B | SRR BRI 5
SKREFCEFERTF, S FEAR S BT, &5
0.998, {HEFEFEHMIEIRT B RAXT S MNE
B, 43510 29.50 F13.365 0, 29.38 F13.358 6, 2=
550 A BT B R IR S AR AR [B) 5 B R R 4R B
B0 3 25 5(P>0.05), VLAY & 5 RIGIEAEY)
ZREEZER AR
2.5 ETF PCR-DGGE 5 EiEr % ERIFE
MRS A

5T DGGE f88&li, A& RS REE A
RIPE R BT IS RIS A AR FP R 2R 5 R . &S5
SRR S TR MR TR AR P25 SR . BRIKIN 5, SR
i [ A 2 P B TS A LME R BT 30.1%-69.6%,
A, U0 B A REA S MR VE 5 h 22 Sk o
AR 2R 50 8 AT T REAR 1 9 S5 15 % 11
SH125 135/ 145, 53508 64.6% . 64.3%
H169.6%; VAKX SHEARN 1 SM35 ., 254
T3S 4, HRIME R BN 67.7% . 62.1%
M 63.2%. AHUME RBAEARAA W 15 5SS
My 1%5. 25Kk 5%, 3084 36.3%., 36.1%F
35.7%; VA SR 1 SFEAFIIR T 10

=4 WYERMHADGGE £HSHMEH. FERMAE

Table 4 Shannon-Wiener Index (H’), Richness (S) and Evenness (Ey) of each sample from urban and rural subjects by

DGGE bands patterns

S FJE ¥o) TARAGEL el F R )i 3 TARAGEL
Rural Richness Evenness Sha.nnon-Wiener Urban Richness Evenness Shgnnon-Wiener
S) (En) index (H’) (S) (En) index (H’)
1 24 0.998 9 3.174 5 9 27 0.997 7 3.288 3
2 22 0.997 9 3.084 5 10 29 0.998 4 3.3270
3 36 0.997 9 3.5759 11 27 0.998 2 3.290 0
4 27 0.997 7 3.2882 12 30 0.998 0 3.3257
5 30 0.997 4 3.3923 13 34 0.998 5 3.5209
6 32 0.997 7 3.457 6 14 33 0.998 2 3.490 3
7 27 0.998 7 3.2915 15 32 0.998 6 3.460 8
8 37 0.998 1 3.603 9 16 27 0.999 4 32168
SR ¥fE
29.38+5.40 0.998 0+£0.000 5  3.358 6 +0.183 9 29.50+2.98 0.998 4+0.000 5  3.365 0+0.110 6
Average . Average

I ZREFN RIS PR B SRR R, RIS A2 7 B35 (P>0.05).

Note: There is no significant difference between the samples of urban and rural on Shannon-Wiener index (H'), Richness (S) and

Evenness (Ey) (P>0.05).
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*5 WEERBEMEMRELSWRBEILES R

Table S Similarity coefficients of microbial community of urban and rural subjects (%)

f:i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 100
2 58.2 100
3 67.7 625 100
4 57.0 621 632 100
5 533 473 547 48.6 100
6 527 57.6 537 547 48.0 100
7 35.8 448 454 50.0 41.1 544 100
8 424 503 469 582 428 538 539 100
9 479 526 565 568 48.6 57.7 513 52.0 100
10 39.2 483 47.1 397 521 471 500 450 47.8 100
11 526 606 544 53.0 501 552 49.0 550 600 559 100
12 439 497 509 552 537 504 459 517 537 553 643 100
13 55.0 565 627 572 550 587 51.7 629 590 629 62.7 63.7 100
14 51.7 554 644 578 503 583 589 615 643 505 61.0 60.6 696 100
15 36.3 36.1 437 563 357 437 532 60.0 646 30.1 408 446 62.1 622 100
16 48.0 46.0 528 581 53.6 488 437 651 581 427 502 514 624 607 593 100
SHA, MMUEEREN 39.2%. ZEFEMRERIY TR RN TR, K2 Jm RFEA DU A A R

r, 15, 25 35/ 4 SFEARHCRAE AW /RE
SRR S H, 11 51 12 SREASE A 0 e i
X, 13 5F0 14 Sk AW pyasdbx, 1 10 51
15 SHAEAR AR BISRAR F 3T i BLIX FLE SR X, /i
AT, SRAE B [Rl—H 7 B B A i e RAEAR T
A= YIRS R AR AR B s, TR A AN R My
ARAR AR G4, T W A V6 SRS AR D) A e R M T i
YT T S R AR i T A A i R

Xif B EA T 3R 28 00 Bt DA IE— 25 W0y R T2 3R
S AR R TE A YRR S5 AR UM , 25 R &l
2A s, WHHEAR 95, 135, 145, 155
16 SHEALL 60% AR R I —E(EHTE 1), 10
S SA 12 SHREALL 55%B AR RIS h— % (i
BE2), UESHEEANLS, 25, 35/ 6 54
ALL STY% AU R —FR (A 3), RIS FE
AR B IR IS, Ik S FEAR B] S B 3 T
P AR 2 RTTREAS) FIRRE 3 (2 FIFEA)LL 49%
AR B8 Sl —75 , ELLA46% A ARBIIE S RE 1 (I

RAE—, UL 2 7547 [ 0] i 18 G2 P a5 AH
N T S A E AR RN SRR 4
ST SHREARSTHILL 56%H1 47% AR 5
FEARBRE DR —IK, SR 5 SHALL 52%1)
FRIE ST REARGRRE 2)B h—H%, UK SR
8 THEAGIRTIM 16 FHEALL 65.1% AR R
H—E, RSB 45, 55, 75M8SHA
(1) 1 18 T A P o i 4t i) 5 HA L 2 R PR AR 25 ek 45
K, BEHIEFHHHA, $ORMS WM, Wi
T AF S5 B0 B T A AR T 5 R A DL B s, A
2B, T S R AF i R A L DRI 25 A
REFER,

XFETEVEA T PCA 438 AE— 2 WA R AR B] Y
EREH(E 2B), EHAETF 1 (PCHFTTEE R
37.44%, FERSTHET 2 (PCMITTHRE N 19.99%,
WS A RIER I T SR G W X3 1.
2), UL SIS A, A A B S FEA
LRI G (W B X35 3).
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Figure 2 Analysis of cluster and PCA on DGGE profiles

25 BRI, AR 2 B v B e A R s A | A
16 PR AN 1] (1) G R BE IR 2 3 4 T R A iz 18 T A
TV G AEAE A3 TT a3, AR /N T o A3 R B 45
WL AR IR ARAL A A SRS T B 2 AT R R R
2.6 ET PCR-DGGE (Y EENH L FEERER
BAERLAE LR R R 53 4R

DGGE $& 8 I3 AN AT B 01 52 B A 2 7
FEVE S5 AN Z 608, o aT i — 2038 3 D e [y
IATFEAR RS ALk W rh, B S b A
ARV LM ARE S 2 (B 1A T DI [mT il
AR, har i AS [RLHE N 18 T8 R 2 A i)
A I BE AT 29 45, Hid AT 18 /454 i
AREA I, 3514 1. 3-16, 22, 25-26,
WPZERERER 6), BT EERER ] ZLAT # 8
(Lactobacillus) . #%¥K )& (Streptococcus) . FEERTH
J& (Coprococcus) F1 % Hi FF &
(Phascolarctobacterium) . it 2k i 11 A9 XU AT 1
(Bifidobacterium) . Z& JE & '] 9 K 2h #F 14 )&
(Acinetobacter) . o7 W £ & (Variovorax) . B BB
B} (Moraxellaceae) LA K L #F B ] ) 3% [ 1H )&
(Prevotella); 4577 17-21. 23-24 1 27 3 7 4 2
BRIk & FEACTR A ) W A5 A O RERE D T AR
I J& (Clostridium) . J#% B Bk J& (Ruminococcus) . 2
IHR P (Faecalibacterium prausnitzii) FICZE B ] Y
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WU AT I & (Bifidobacterium), b4k, 4547 2 £ %
FREA R AR A A T A 9 S8, Iy
2% B @ TR (Bacterium); 28 129 HAERRAM
TIREA S AT 2 R REAS RPN, AN AT R 5
HHEBHME. 25 Ik, WrE REVII 2 & 45
R 38 AR A R T 1K AR [ 05 A R B
FT SRR ] R T T RARTERT), (RS
KV FAETEZE S
27 AMERANEMAEBEBEMES TSR
BT T A R R TE 3 SR TH AR R
FEAR- T8 3 e 7 45 g A R 0 AT 1 FORLEL
FF TR 8 200 TR A i 1 Tl A 7S 2R 0 T 1 A B
FRRE, U Se4E 2 3792 el Al A PCR
AR FLAT T B OB AT T & () T RIS 2R
VY 2 T A7 B 18 TR A S B R A A
i FHBAAR B EE RS B Uk ¢ 45 PCR 93774, 4k
SILNEMT . PSR SRl IR, BRI AL
RS RN, BB A S A% B
PRANTR , Z5RAER 7 PR, 48R R, I EE A
B L. plantarum, L. casei Al L. salivarius {4
RESE, AR 100%, AUEFFEJE T B. longum #
B. breve B4 H 5=, 400 90%; FLAFHE R L.
helveticus 1 L. acidophilus A X AU FF B J& 1 B.
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animalis il B. adolescentis (46 HRi&E o, 43514
M 30%7F1 60%; Ak, FLAT T & 4 I 1 L. fermentum
PR H R T 15%. WS RN F, L. casei. L.
helveticus . L. fermentum ., B. longum #1 B.

adolescentis [k 8 & WA E T A4S, L

plantarum. L. acidophilus, B. animalis #11 B. breve
ARGt AT A = T 2 RHREAS, L. salivarius 1)
0 A0 2 AR ACARTA], (1 2 3fe 2 FOXS Bkt r 2293
HOXS SLAF BT FOSUBAT T R A5 2R R TR I 2 FEAS o
(oA 25 S o0, G5 R BRI T0 B E AT

% 6 PAEHEEE PCR-DGGE 4HE&H 55 b 3t 45

Table 6 Alignment of intestinal microflora PCR-DGGE band to its most-similar GenBank sequence

Vs 751 X 45 ] AR NCBI 7415
Number Sequencing results Phylum Homology (%) NCBI serial number

1 Acinetobacter johnsonii strain Proteobacteria 100 NR044975

2 Bacterium A5S_VP6_Gl1 - 99 GU319625

3 Acinetobacter johnsonii strain Proteobacteria 100 MJD01000180
4 Lactobacillus plantarum Firmicutes 100 HW155374

5 Uncultured Moraxellaceae bacterium clone Proteobacteria 96 JN038281

6 Acinetobacter johnsonii strain W1109-B23 Proteobacteria 98 JQ815206

7 Uncultured bacterium clone - 100 AB453760

8 Lactobacillus sp. strain Firmicutes 100 JQ406676

9 Prevotella Bacteroidetes 100 NR 041364

10 Variovorax sp. RK06 Proteobacteria 90 HM484318

11 Uncultured organism clone — 99 Q792734

12 Bacterium het-w-11 - 98 KC810253

13 Prevotella Bacteroidetes 100 NR 041364

14 Streptococcus mitis strain Firmicutes 100 JQ342909

15 Coprococcus Firmicutes 100 NZ GG662017
16 Uncultured Moraxellaceae bacterium clone Proteobacteria 99 DQ065799

17 Uncultured Clostridiaceae bacterium Firmicutes 98 JF928144

18 Clostridiales bacterium AP3 Firmicutes 94 GQ922846

19 Faecalibacterium prausnitzii Firmicutes 100 NZ GL538333
20 Faecalibacterium prausnitzii Firmicutes 100 NZ GL538341
21 Ruminococcus Firmicutes 99 NR 025930
22 Bifidobacterium longum Actinobacteria 100 NR 044691
23 Clostridium sp. BNL1100 Firmicutes 100 CP003259
24 Bifidobacterium pseudocatenulatum Actinobacteria 100 M84785
25 Phascolarctobacterium Firmicutes 100 NR 026111
26 Phascolarctobacterium Firmicutes 100 NZ GL830920
27 Firmicutes bacterium BTY6 Firmicutes 99 KC331157
28 Uncultured bacterium clone - 99 AB376337
29 Uncultured bacterium clone - 98 KC302808

Note: “Numbers” above correspond to bands in Figure 1. The V3 regions of the 16S rRNA gene sequences were compared with those in

GenBank, National Center for Biotechnology Information (NCBI). The size of the sequences is 220 bp.
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Table 7 Qualitative analysis of some species of Lactobacillus and Bifidobacterium in intestinal tract of urban and rural Harbin

o i 5 i i %

i Rate (%) i Rate (%)
Species EZ23) ] Species EZ2i) It

Rural (n=14) Urban (n=16) Rural (n=14) Urban (n=16)
L. plantarum 92.86 93.75 L. salivarius 100 100

L. casei 100 93.75 B. animalis 50.00 62.50
L. helveticus 28.57 25.00 B. longum 92.86 87.50
L. fermentum 14.29 12.50 B. breve 85.71 93.75
L. acidophilus 28.57 31.25 B. adolescentis 64.29 62.50

I ZEREFNN RIS PR B SRR R, RIS A2 7 B (P>0.05).

Note: There is no significant difference between the samples of urban and rural on the detection rate (P>0.05).

3

NN B R — AR S R G, RN
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J& . ZEERA B AR R B AN T, AR ] 1 SUEAT I
JER AT, AT BT 100 LR TR 8 4 B ok 7 AE A\ 1
PIPLIATRE , AR T b o5 A 55 i AR i
LR TR R TR 6.9% I8 15 BRTA B 40T 2.2%0,
ABFFE RN P25 e, DL e 41 1 g 1E I 2 A
ArERAE R, UHFATRE . BEERAE . 25K
B AN TG T e 40 TR i A e R B A h 3R, ke
LA, BTG RET AFfE R G E T IR E .

Ji 38 P LA ZLFF PR T FOSLSE FF T I SR AR 2R 1 £
Az 27 T DR HC AT g A i £ 0 v RS ) o A A
FLIR M HA A O I 1 F R 40, sz B A
B RGL e, SPGB IR S AR N, S
VT SLAERFFE S . (T PCR J7 vk e Mo Hr il
T4 I i h FLBRAT T 8 241, Stsepetova 251
R AR i B AR A IE P L. casei. L. acidophilus
I L. helveticus FH6: 25351 90% .90%H1 70%;
PO O 1[4 X R AE A BB L. casei |

http://journals.im.ac.cn/wswxtbcn

L. acidophilus I L. plantarum f#6 %2 80%, J&-
FEEM LA IAF G FALPRE L casei. L.
salivarius . L. plantarum . L. helveticus #1 L.
acidophilus 7£ VG J i X J B 1 TR Hh ot il A7 7
R 51 100% . 93.0% . 88.4% . 86.0% Al
72.1%. AWFFEH, L. casei. L. salivarius F1 L.
plantarum 7E WG /R IR £ FE A o i I 22 34 &
90%, HI AR ZSARE, LG FRIRIER
H1, L. casei, L. salivarius 1 L. plantarum 7ER /R
W 2 B s R pE NS AT, RS RIEE S
R ENILAFLFFE . s, [E1—1RA 2,
4 L. plantarum, L. helveticus. L. acidophilus DX}
L. casei Jhy P4 1% 4t & WeFL il an th A AL A LR T
ROV T LS o £ G5 2% L] i ) £ A P
5 X B % IE N L. plantarum. L. helveticus. L.
acidophilus 1 L. casei i /A £ IR E . R, 1E
Sy E A AR GE T g SR L R AR AL IR
HORTT S Y, HEiE, L casei A1 L.
plantarum & 7% JLER S i S pL BT Y,
I, WFSEHED A% G2 I R = 1Y) B2 P PT RE S s R Ve S
1A N L. casei #1 L. plantarum 3% 77 75 14 5 A

WU AT B i 2 4 BT eh L B. longum 1 B. breve
ARSI 45 T 90%, B. animalis 1 B. adolescentis
IR R =T 60%, HIR S FEARRITCBEMW 2R
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