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[ Abstract]  Objective To study the effect of drinking water at different pH on intestinal microbial diversity in SPF
mice. Methods Ninety 21-day-old SPF mice were randomly divided into three groups: drinking acidified water ( pH
3.0), neutral water (pH 7.0) and alkaline water (pH 9.0) , respectively, for 3 months, 30 mice in each group. 10 mice
were sacrificed at the end of 4, 8 and 12 weeks in each group. Bacteria, virus and parasites in serum were detected
according to the national standard for SPF. Then, primer sequences were designed according to the conservativeness of
bacteria 16S rRNA, and libraries were constructed. Subsequently, the ileocecal contents were subjected to high-throughput
sequencing ( Illumina). 10 G data were obtained and analyzed. Results The sequencing results revealed that the
intestinal microbial abundance of the mice receiving pH 3. 0 drinking water was moderate with a high stability. Conclusions

Under the conditions of large-scale breeding, the mice receiving pH 3.0 drinking water can maintain the intestinal
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microbial diversity for a long time, and reach a stable platform. This study provides theoretical and technical support for the

stable long-term maintenance of animal quality production. It is also a specific application of gastrointestinal macrogenomics

in animal quality control.
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Tab.1 Results of data filtering statistics

FEA Samples 11 14 17 110 13 116 119 122 125
g EIL
JRiAEEL 157,138 106,892 99,190 107,376 110,916 128,342 110,630 107,446 113,748
Raw reads
AR AL
Raw | 39,284,500 26,723,000 24,797,500 26,844,000 27,729,000 32,085,500 27,657,500 26,861,500 28,437,000
aw bases
o,
’,“”E“&L 100,886 85,894 81,070 87,804 90,664 101,718 89,878 86,498 92,138
Filter reads
IR (% )
Filtration rat 64.2021  80.35587322 81.73202944 81.77246312 81.74113744 79.25542691 81.24197776 80.50369488  81.00186377
Htration rate
ORI e
’;ﬁﬂi%ﬁ 25,221,500 21,473,500 20,267,500 21,951,000 22,666,000 25,429,500 22,469,500 21,624,500 23,034,500
1lter bases
NS Ro A N
30 MY AL BE
RO mgz“ﬁ& 66.0801  76.74837032 77.20318984  77.4888951  77.58874103 76.29006872 77.52216939 77.33233438  77.05615571
aw » yases
rate (% )
WP L E R T
3 \TJ-,‘D“J; L
0 Rk BEBL 82.3245 83.2045 83.247 83. 633 83. 6585 83.296 83. 6945 83.71 83.2925

Clean Q30 Bases
rate (% )

#:: (1) Raw Q30 Bases Rate (% ) : Raw Reads HViill 3 it {l K F 30 (A5 IR/ T 0. 1% ) MBRIE 7 S5 ( Raw Reads) I HCH], (2) Filter Q30 Bases Rate (% ) :
Filter Reads "7 Tt (ER F 30 (#51R%/NTF 0. 1% ) (BREE 1 B8 AE (Filter Reads) 19 HLf

Note. (1) Raw Q30 B base rate (% ) : raw reads percentage of base (raw reads) with a base value greater than 30 (error rate less than 0. 1% ). (2) Filter Q30 base rate

(% ) : filter read percentage of base (filter reads) with a mass value greater than 30 (error rate less than 0. 1% ).
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Tab.3 Dominant species of the samples at different stages of feeding (listed the top 10 bacteria of each sample at each stage)

) F7 5 8]

H3.0
Feeding time P

pH7.0 pH 9.0

Koribacteraceae

Ellin6513

Solibacterales

Candidatus Solibacter Acidobacteriaceae( BRFTEF})

Chitinophagaceae ( 2R 5 )
Bacillus ( #T1# )

Sporosarcina ( 2Effl )\ & BRI & )
Clostridium ( P25 AT )
Oxalobacteraceae ( ¥ FRAT HE} )
Clostridium ( P25 FEMEAT 3 )
Planococcaceae ( ZTEERE L)
Solibacterales ( FRFT T )
Ruminococcaceae (1 B ER#Fl)

Kaistobacter ( Kaistobacter )& )
Paracoccus ( B ER & )
Rhodobacteraceae ( I 127 )
Caulobacteraceae [ AR )
Porphyromonas ( 1 EALff )i )
Actinobacillus ( e )

Mycoplasma ( BTE 4 )

Sphingomonas ( ¥ g £ il 1/ J& )
Bacillus ( #TH#)

Kaistobacter ( ¥4 J5 5.1 7 H Kaistobacter J&) Planococcaceae ( S4EFRE L)

WFE 14 H  Candidatus Koribacter( +3ERRFT )

Raised for Rhodospirillaceae ( £ 25 )

one month Moraxellaceae ( Zf7 FGTH )
Kaistobacter ( Kaistobacter [ J& )
ABS-6
Arthrobacter( 7 41 & )
Chitinophagaceae ( ZZ IR )
Bacillus (FF )

) Sporosarcina ( ZEA/\ S ERTH & )
/ﬂﬁ: 241 Clostridium ( P2 AT )
Raised for

Ruminococcaceae (7 5 EREFl)
Devosia ( 8K 7 G )
Clostridiaceae (128 )
Cellulomonas ( ZF 4EAT T8 )
Coprococcus ( ZEBRTH )

two months

Chitinophagaceae ( ZZR B )

Arthrobacter( T4l & )
Chitinophagaceae ( ZZ IR )
Trebouxiophyceae (— R )
Paenibacillus ( J$ ZEFUFT )
Sporosarcina ( %}l /\ & ER 5 J& )
Clostridium ( = IEREFF 1)
Brevundimonas ( 5 )% # I & )
Rickettsiales ( 7. 78 YK FGfA)
Kaistobacter ( Kaistobacter J& )
Oxalobacteraceae ( WFRFT B L)

Chitinophagaceae ( ZZR B )

Solibacteraceae

Chitinophagaceae ( 22ARTAT)
Alicyclobacillus ( JEFR R 2F 1T )
Bacillus (778 )

Planococcaceae ( s R E L)
Sporosarcina ( ZEffl /\ & ERTH & )
Kaistobacter ( Kaistobacter F# J& )
Xanthomonadaceae ( ¥ FAHT Rl )
Bacillales ( ZE T 7 )
Streptophyta (FHH§#E])

Bacillales ( ZEfUFT 5 )

Cytophagaceae ( I 20 ¥ B ) Chlamydomonas ( i) Bacillus ( R uTs| )
Stramenopiles ( Z:%W%;Vé) Bacillus( ﬂﬁg}") Ammoniphilus ( "éﬁb%ﬂ:g)

Streptophyta ( FHAHEE ] )

FE 2 AN

E%Fj fl A Bacillales ( £ B B )

thdlbe orth‘ Bacillus ( 2 JJ0FT 7 )
ree montis Devosia ({8 7R 3 FC T )

Rhodospirillaceae ( £I 25 )
Haliangiaceae ( e )

Planococcaceae ( SITEERE Rl )
Sporosarcina ( 2l )\ & ER A & )
Sphingomonadaceae ( #i/lig #LAL P H )
Kaistobacter ( Kaistobacter J& )
Caloramator

Bacillales ( L H )

TM7-1 Paenibacillus ( 28 2EfEFT 1 )

Cohnella(F} AR FR T )
Paenibacillus ( Z& 27 AT 7 )
Planococcaceae ( SEBRE L)
Sporosarcina ( 2 /\ S EK & )
Candidatus Amoebophilus ( WE£F4ERG H )
Solibacillus

Bacillaceae ( i HfIfT5)

3 iTit

FEAEI AL 18 K #E v, A9 fRNA 43 TR
T HE A7 Lk 7 2212 A e Ah , H T RR LT
B X AN b ] LRSI S A 2R A AR Y 52
%, rRNA Z5H BAT (RSP F s 2s dE (RSP R
THYYFELG LR, ARG R B HAENERL
R, BV R T A YRR 5 1R R4,
FEXE R FRAY LR A0 rRNA AYZSAIAE 23S 168
H15S rRNA 3 F, HAC 243512 2900 1540 ,120 bp,
58 YRNA B 554007, (Al TR RS> T4
MriFoE Bt A5 5 BN IE HERG . 23S rRNA A £
PIRAFEL, JLT 2 16S rRNA 1Y 2 4%, I T4 B iF 5%
(38 A5 A B B B E A (HL 3 AT A TR HE . 16S TRNA 1Y
AT E P, B 5 F 0, T 2 ik o2 1 3
A7 S8 FEATH L 7 4 DU A 1) 43 AT LA, a8k sh 9
T8 Wil 7 3 DR 21 2 Y 5% R — 4 B B 10 B R S B
FEREDO D OARE 16S rRNA A SF X AT A% X[ 4
PEN I LR S 81 B AT I8 B RE S
B B H R A H K BE — 3k S 500

bp' 71" A BB ST B8 800 bp K BE 4T 4
F . HRT, 168 rRNA/rDNA 43 TR EH AT 2
FHT A W 0 A R 98 B o F 22 g

AN IE 00 TR R 2 A TN | Il i K &
JERAL, i S T A AT B2 50 £ B
2, R PR e HE, 40 Harold Tjalsma 4517 )
W, W EERER R E R KRN — KR &R,
Amandine Everard %[20] el W38 TR B S R BE S 5 |
BB READ 2 BUBE PR Christopher T. Brown 2]
Hif, 18 AR M RE RS 51 & A B S e MR e N 1
BUBEDRIG . Osawa "2 Kz Smith" ™ SE BT HE sh Wi
o 1 TRTAE S FLAR I 7 W BB 4% 5% 1l i KGR R 42 1Y
KE ME MR L L piE LR 40 M T
DIt iR 2 515 T2 0 3RIK8 KOs 28 i 4G
P, RS 22 AP BB g S LR 1 R Nl g
AN BR TR A bR

ABIFGE 2R B I A vt A D0 A TR A B RE TR T
(Firmicutes ) ; 4 #F T ] ( Bacteroidetes ) ; & F & ]
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