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[ Abstract]  Objective To study the diversity of intestinal flora in commonly used SPF mice and rats. Methods
The cecum contents of C57BL/6, ICR, BALB/c¢ mice as well as Wistar and SD rats were collected from three experimental
animal production units in the Guangdong area. The V4-V5 region was amplified using 16S rDNA primers and sequenced by
the Illumina Miseq 2x 300 bp sequencing platform. Microbial community analysis, alpha diversity analysis, and beta
diversity analysis were carried out by bioinformatics. Results In OTU cluster analysis after sequence removal optimization,
the dilution curve indicated that the data quantity of the sequencing was reasonable. The intestinal microflora of mice and
rats were divided into eight phyla. Bacteroidetes and Firmicute phyla occupied the main position, mainly in the level of
Bacteroides , followed by the genuses Hungatella and Parabacteroides and then Lactobacillus. Analysis of the differences
among the samples showed that the flora composition of animals from the same facility, and that of the same strains from the
same facility was also similar. Alpha analysis showed that the species richness was similar in animals from the same facility,
and beta analysis showed little difference in intestinal flora of the same origin animals. Moreover, the strain had an effect on

the difference of intestinal flora. Conclusions The origin is the main factor influencing the diversity of intestinal flora, and
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the strain has a certain influence on their diversity.
[ Keywords] mice; rats; intestinal flora; Illumina Miseq
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Table 1 Information of the SPF grade laboratory animals
¢ )
Breed Strains Sex Week age Number Source Animal number
C57BL/6 Male 5 3 DJ DJ-1.DJ-2.DJ-3
C57BL/6 Male 5 3 Y ZY-1.72Y-2.7Y-3
Mouse ICR Female 5 4 DJ DJ-11 .DJ-12 .DJ-13 DJ-14
BALB/c Female 5 3 Y ZY-4 ZY-5.7Y-6
Wistar Male 3 3 7Y ZY-7 ZY-8 29
Rat SD Male 3 3 Y 7ZY-10.2Y-11 .2Y-12
SD Female 3 SY SY-1.8Y-2 . SY-3
1.1.2 )
FTC-3000TM PCR g,
QTAamp DNA Stool Mini Kit [ :SYXK( )2016-0122],
QIAGEN ; AxyPrepDNA °
Axygen ;PCR 10x PCR N 1.2.2 DNA
4x dNTP \Taq  ,DL-2000 marker K, QIAamp DNA Stool Mini Kit
( ) ,pMDI9-T .T4 DNA Tax/Plus DNA, 16S rDNA V4-V5
( ) , , “5’ Miseq
. -barcode- - 37 o
1.2 PCR NDA (
1.2.1 2), ,
co, , AxyPrepDNA
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Table 2 Primer sequences
(5'-3")
Primers Positions Primer sequences(5'-3")
515F 5'-GTGCCAGCMGCCGCGGTAA-3’
16S rDNA V4-V5
926R 5"-CCGTCAATTCMTTTGAGTTT-3’
Forward 5"-TTCCCTACACGACGCTCTTCCGATCT- 515F-3’
Inner primer Reverse 5’-GAGTTCCTTGGCACCCGAGAATTCCA- 926R-3’
Forward 5"-AATGATACGGCGACCACCGAGATCTACAC- barcode -TCTTTCCCTACACGACGCTC -3’
Lateral primer Reverse 5"-CAAGCAGAAGACGGCATACGAGAT-barcode-GTGACTGGAGTTCCTTGGCACCCGAGA-3’
1.2.3 ZHEAMREE MK
. . . Multi-sample rarefication curves
Miseq Trimmomatic FLASH
. N s Mothur 3004
hY b
USEARCH  Mothur 2507
(operational taxonomic units,OTU) ( 97% g é 2004
) : 52
K5 1504
OTU s Mothur R 3; —“-é
Alpha 1% 100
5 ’
50
, Beta
) o 0~
} I I I I
2 0 10 000 20 000 30 000 40 000
Number of sequences
oI
2.1
22 696 394 !
Figure 1 Rarefaction curves
, 31 000 o
97 % OTU, 2.3
151 OTU, , . .
D] OTU 253 SY OTU ( Bacteroidetes ) .
310, ZY OTU , 53 ( Firmicutes) . ( Deferribacteres )
2.2 OTU ( Proteobacteria) . ( Verrucomicrobia ) .
, ( Tenericutes ) . (Actinobacteria ) .
, ( Fusobacteria) ( 3A),
(rarefaction curves) , ,
¢ 1, , 85% . ; :
o DJ s Y
Jaccard Bray-Cutis , SY
s UPGAM ( 2). , ,
, ; ,ICR , Wistar
) o , SY ZY

DJ-1 ~ DJ-3.DJ-11 ~ DJ-14 .SY-1 ~ SY-3
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Figure 2 Multi-sample similarity analysis
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Figure 3 Results of cluster tree and histogram combination analysis on phylum( A) and genus(B) levels

F A 2%

Shannon index curve

S £ 01111
/| W
O T TN
Ee——————— | [Tl
(———— ]|
[ —— |
T 1
e R — i |
T T
| ——— R E—
7 T M
——————————————— ]
| )
IEeeeeeee————] T 1l
e S o |
I N i )

8 Bacteroides @ Roscouia 8 Pazsuterela ® Helicobacier
unciassifed erotncus Aloprevotela ichacter
B Hungatola B Ruminococcus. ® Lachnoclosrdum
@ Parabacioroides. o Bhaui @ Faocallalea
aciobacills. Intestnimonas B Enterococcus.
B Hucisgirilum B Oscilbact
minciosridun @ Flavoniractor O Exyspelalocostidum
O Adermansia B Bupriicoccus, A

AR

simpson

DJ_1

DJ_11
DJ_12
DJ_13
DJ_14
DJ_2
DJ 3

DeOsOsON

0.6

Sy 2
sY.3

SY_1 I —

RN
renz

22200000022

<

zY_1
ZY_10

zY_1

ZY_12
zY 2

(

Index
0.4

£

p=o

ZY_3
ZY 4
ZY 5

1
0.2

Y7

Y 8

ZY 6 = ———

DA BUNANI W)

I

OssEEDECEONENCEDEOEEESE

ZY_ 9

OESNEOEONONENOEODNEOREER

RRNNNREYNNEY
CONONHEWN = = = =D - WN

0.0
1

T T
10 000 20000 30 000

FrolfcE

40 000 0 10

Number of sequences

chao

250
1

100
|

50
1

T T T T
000 20 000 30 000 40 000

FrolfcE

Number of sequences

WORORRON

ranz

300 350
1 1

250
1

L7 T e T I I e A )
523
i
Index
200
1

woNo s aasLlehien

100
1

OEEEODECNONENEENEONERE
NRNNNNNNNNNN22202002002

|
50

10 000 20 000 30000

FrolgcE

Number of sequences

2R

o
&
®

o
&
=

=]
<
=

=]
<
)

0

2

©nunn
=< <<
Rag e

NN AN

vwNovswn

OEEEDEENCNCNENONOEOEREN
RENRNRNRNRNY

|

40 000 0 10

4 Alpha
Figure 4 Alpha diversity analysis

5), U

PCoA ( principal co-ordinates analysis)

PCoA

DJ.SY.ZY

PCoA

000 20 000 30 000 40 000

RIHE

Number of sequences

(

nifrac ( 6),

(‘weighted unifrac) ,

9

(unweighted unifrac) ,

SY



234 2019 4 27 2 Acta Lab Anim Sci Sin, April 2019, Vol. 27,. No. 2

) , DJ.SY
s DJ.SY o
PCoA (weighted unifrac) PCoOA (unweighted unifrac)
: 2
“ 5
SV.73 .;2
i SY_ 2
L]
o
T 2 3
g 8
3 >
) Y
« £

_4
2
-5 0 5 -6 -3 0 3 6
PC1(85.29%) PC1(78.93%)
5 PCoA
Figure 5 PCoA analysis
REBIFIIERE 4P Heatmap ERFHIFE FH Heatmap
Weighted unifrac Unweighted unifrac
T T1 J DJ_13 zv_1
ol DJ_14 IOJ l } 7v3 'o.e
8| ] DJ3 | 06 | zva
DJ_1 0.5
| =] pj2 05 ju = | zjg
DIt g4 v 11 04
l DJ_12 Y 7 03
sY1 03 Tl vz O
sv 2
| [ N2 o2 3:?0 0.2
] 2Y.6 Im zvs Io.1
] 23 7y 8
] v Mo sys Mo
N 2Y 2 | sY_1
2Y 9 sy 2
v 11 DJ_13
Y_10 ] DJ_14
2v.4 [ |os_1t
25 [YRE
27 D1
2v_12 | DJ_2
] 2 8 | DJ_3
."—" 7-| Ao = 9‘—\ ;| :| :I NNNENN = ‘3] NN -‘\—'I 2 MNNRN] = N -°‘—I & 9] “ °°|: ;I :| ?—’I -’-I 5 -"-‘I oY
3333333mmwﬁﬁﬁﬁﬁhﬁﬁﬁﬁhﬁ ﬁﬁﬁﬁﬁgﬁigﬁigﬁﬁmwwaagaBBB
6
Figure 6 Differential matrix heat map
. . Mucispirillum ,
Ruminiclostridium . Akkermansia | 5
AY
[9] [10]
9 Y o
b b
b 9
[7]
o b
o
Y ( ) Y Y A b
[8]
N o ’
9 N 63 Y A Y N
s , Hungatella ;



2019 4 27 2

Acta Lab Anim Sci Sin, April 2019, Vol. 27, No. 2

235

Vadin BE97 ',
[12]
[6]
, Alpha 7Y
DJ  SY,Beta

’

., DJ-1~DJ-3.DJ-

11~DJ-14 .SY-1~SY-3 ° )

(1]

( References)

Eckburg PB, Bik EM, Bernstein CN, et al. Diversity of the
2005, 308

human intestinal microbial flora [ J]. Science,
(5728) :1635-1638.
Ley RE, Peterson DA, Gordon JI. Ecological and evolutionary
forces shaping microbial diversity in the human intestine [ J].
Cell, 2006, 124.837-848.
[M].
,2017:101-105.

Ye YJ. Investigation and Development trend of Laboratory Animal
Resources in China [ M ]. Beijing: Science Press, 2017; 101
-105.

[T]. ,2016, 51 (6) : 843-852.
Lin Z, Zu XP, Xie HS, et al. Research progress in mechanism of

intestinal microorganisms in human diseases [ J]. Acta Pharm

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

Sin, 2016, 51(6) . 843-852.

[J]. ,2015, 42(2) : 400-410.
Guo HL, Shao YY, Meng HBLG, et al. Research on the relation
between gastrointesinal microbiota and disease [ J]. Microbiol

Chin, 2015, 42(2) . 400-410.

[D]. ,2014.
Gu L. The effect of of different diet on intestinal flora composition
in different rat species [ D ]. Changsha: Central South
University, 2014.

[J]. ,2000,8(3) :337-342.

Yang YH, Yao J. Molecular techniques and their application to
the study of microbial diversity [ J]. Biodiv Sci, 2000, 8(3) :
337-342.

) (1] ,
2004,14(1) ; 58-60.
Fan W. Normal Intestinal Microflora of Mice [ J]. Chin J Comp
Med, 2004, 14(1) :58-60.

Eckburg PB, Bik EM, Bernstein CN, et al. Diversity of the
human intestinal microbial flora [ J]. Science, 2005, 308

(5728) :1635-1638.

[D].
Li W. Comparison of the diversity of the faecal microbiota among

(Dl

,2011.
laboratory mouse, rat, miniature pig and human
Chongqing: Southwest University, 2011.

Qin J, Li R, Raes J, et al. A human gut microbial gene
catalogue established by metagenomic sequencing [ J]. Nature,
2010, 464(7285) :59-65.

(1] ,2018,28(9) : 7-13+32.

Guo YQ, Jiao JL, Yuan X, et al. Diversity analysis of the tree
shrew hindgut PE250
technology [ J]. Chin J Comp Med, 2018, 28(9); 7-13+32.

microbiota by Illumina sequencing

[ ] 2018-10-19



