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[ T VA LA AE R S B . e ks Lk 7
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RIS, WEFE R BRI S TR T 06 B AE 3
YRR B W, B s A 0 R
B8R o E SN

1 A %
1.1 BHEZEREMHS

S Wby = R R E B R, I 1 kR
W ERRE T EEZERE 50 g, B T CO, 1M A 348,
K E BT, BENE THENLAES
B, A 250 mL TR A4 FRER K GEA CO, LUBR
FURI O,), FITCT LA Pk ok I8 2 BR 519K )5 BT
AFFERE B P W R BURL 0T, A RS BT AR 1Y
VEMOEAARLL 2000 r/min (3R ELC 10 min, HUE

JERIA BV, PRI A LSRN 10%0) TCH H
M, r/INE S -80 °C 5.
1.2 BETIGRB &I SHEMRE

B 0S %8S 12 kAT RENL N 2 41,
2% A Ab B2 (feces treatment , FT) Fll X A 4]
(control, CO), 43 AlfEAFRT 2 o3 fits, 4 6 3k,
FERA TN 1-5 d B HPEPRFE TR 3 mL
(TG A %0>10" CFU/mL), i HE 20 W 26 e g A
Ko 53 RAFRE S8, RN IR
B, 14 d S INFLRE BCA DRNCHE B R, M
EI21%, fLHHAE 3.3 keal/kg)., TATHE A4
1. 3.5, 7,10, 14, 18 A1 22 K R&EH HFEHY
FRE, FFUSEREIEZERE, 28 °C 117, FITHREL
B DNA,
1.3 ZERTREER T

1.3.1 TE# DNA [4REL: 20l FRE 0.2 g 2EFEE
F 2 mL LR EOE, A 1 mL PBS K, iWiE
R, 2000xg B0 5 min, HECEJZHE B, LU
12000xg #5.0> 5 min, £FR L3, MA 1 mL CTAB
R, A IRGIRS], RABRE X AW &
(Bead-beater, USA) B BRI BE , = 1]
CTAB 425U E Y DNAMY,

1.3.2  #0E 16S rRNA K 3 K Miseq /7 :
FUHMEEHGIY 515F F1 907R ¥ I440E 16S
rRNA V4 [X LRI pCR P38 & EFIR A 1A &
Z: 8 Sun %17, PCR § 1 7= FI ] DNA Biiis e
Jee AR S T4tk IRl (Axygen Biosciences,
Union City, CA, USA), 7E Illumina MiSeq ¥ &
AT R A Ay BT (SR AR Y R 2R A R
/NEIDS

1.3.3 AWEREESN: 24 QIME (1.17)%f )7
BEROE VAT e DAL BRI S O R s A U
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I —211 ) SR RDP!Y classifier (Release 11.1,
http://rdp.cme.msu.edu/) DU B 5643 5% 4 OTU
TERA32K ¥ domain (). kingdom (5).
phylum (I']). class (49). order (H). family (£}).
genus (J&). species (PG iT & AEAAIFER AL
TEWHE OTU /KF |, 321 Mothur #/-50R
LA, IFIHE L Chao Fl Ace 6%, HILLEA %
BEEFFEERE, DM Shannon 1 Simpson 5%%,
FVIPEAE B R 2 A . B RO & 30
OTU JK~F-ii4T Bray-Curtis 559 i = AL b5 73 #r
(principal coordinates analysis, PcoA)!'"!, Ff-F|HH
GraphPad Prism 5 (GRAPHPAD Software, San
Diego, CA, USA)# AR .
14 ¥aEgeit

DU Py i A %) B8 A =1 B2 RN 2 R s B DL A
(7] 7K V- TR RE AR O 42 B R s ] Excel (2013)#E47
VIAALFRRS , R SPSSv20 il rh WU K 22
o3 FT R AL BRI RS H )T BE R, B
KT 0.05,

2 ERFQM

2.1 BHEZEE T F AR S
IR e

ARG 2 TG 5 DR ISR NI It
96 MFE S Y 1] P53 3598079 5K FE M
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10 H#8F, FT 473 2 R HE Shannon 15506 =
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Figure 1. Rarefaction curves for samples. CO:
Control; FT: Feces treatment; SF: Sow’s feces. The

same as follows.
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Table 1.
of the 16S rRNA gene libraries of the feces of pigs in

Phylotype coverage and diversity estimation

the feces treatment (FT) and control (CO) groups

Group OTUs Ace Chao Shannon Simpson
CO-1 1202 2292 1952 0.93 0.64
CO-3 80.2  150.0 130.9 1.26 0.48
CO-5 139.3  200.7 188.1 2.85 0.13
CO-7 1740 2307 2215  3.05 0.11
CO-10 2242 2853 2767 3.3l 0.07
CO-14 269.5 3246 3232  3.66 0.05
CO-18 302.7 3772 3837 349 0.08
CO-22 316.8 381.1 384.0 3.77 0.05
FT-1 167.5 282.0 241.6 1.46 0.39
FT-3 76.6 168.6 120.4 1.09 0.52
FT-5 2192 3190 2970 332 0.08
FT-7 1858 2666 2413 257 0.22
FT-10 2343 3172 299.1 3.63 0.05
FT-14 295.5 3744 378.0 3.59 0.06
FT-18 317.0 401.5 410.7 3.61 0.06
FT-22 250.8 294.6 2942 321 0.12
SEM 9.897 11.109 11.815 0.111 0.022
Pvalue T 0239 0084 0186 0843  0.606
D 0.000 0.000 0.000 0.000 0.000

<D 0218 0.244 0.188 0.069 0.031

2.2 BUHREREFEIEEN AT RERMEY X
REWIT. BRI OTU ZKF)RIRZ MR

XF BT A 2 AR LE W DU 4 R AT 3 AR bR A3
Br, @RI 2 B, FEmiAh BFTRT BRAAFE SR
SEAIT I, FEaL AT FEARE AR H B WA,
HAE 22 H B I P AR ZERE TR 5 A R e i T 6
FETR A

WK 3 fis, TEI K B, AP 3ERE
JERER | ] (Firmicutes) . $4#F & '] (Bacteroides) Fll A%
JE W ] (Proteobacteria) iy = Z LA EH 1], 5%
MR AL, FEPRFE TR Y1 4% 26 SHA-109 [ 1]
B =F R B 1 (P<0.05), #AT ] (Fusobacteria) |

AR FT B [ ] (Deferribacteres) fil Saccharibacteria 5
T #aF(P<0.1), MPER ] (Verrucomicrobia)
AR =F B S R #(P<0.1), B H 8921k,
AR 2 B e W JERE T ] A IE R ] AR T
A 1] (Actinobacteria) FIR AT TR [ ] A4 A0 XT 3= BE
WRE T BEZM, 2B RTE 1 Hign
JE R, AHIX—TE 1] 2R H g 2 25 AR,
AT T7E 21 H S EHAR S e . 76 10 H
W, ABIRWIT . RFW ] IR K]
(Spirochaetes) fil Synergistetes 7 FT {154 &£ H 1)
FEREET CO 4H(P<0.05), 14 HIAM, FT 4
ARG 2R PRI T TR F A 5 T CO a3
(P=0.067), Z{lh, 7€ 22 HiSH, ZETBH 14
FT HRfrmEtth R E & T Co A
(P<0.05).

e 4 o, fEREACELE, A1 HERE 3 H
W%, Escherichia-Shigella FUFT B J& J 84 2
wE, HPUTRIE I IEEasEs] 10 Hily, B

PCoA

02F

0.0 - L LTI

PC2: 18.06%

dgnic | =FTI4

-0.2 0.0 0.2
PC1: 47.06%

2. fFIEFNEIEEAEERELA M AT Bray-Curtis 44 4R
5 H7(PcoA)
Figure 2.  Principal coordinate analysis (PCoA)

results showing the relationships of bacterial

communities in piglets’ and sow’s fecal samples.
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AR XS SEBEAE 22 H % 2 A X B AR i K

Unclassified Ruminococcaceae . & [K FH /&
(Prevotella) .  Holdemanella ,  unclassified

Prevotellaceaec , [Eubacterium] nodatum group .,
Faecalibacterium 1 Oribacterium BF3XT =F B 76
46 A W% £ 5 (P<0.05) . Butyricimonas .
R E

Ruminiclostridium . unclassified Prevotellaceae .

unclassified Ruminococcaceae .

Alloprevotella . Faecalibacterium ., Oribacterium Fll
Cloacibacillus 523 T AL FEFNAS 0] 58 HAE FH 9 i 2%
SN (P<0.05) 0 X £ I ]l 0 BEA T 0 s, 1
A3 HESE, P A BRI 2% T e A AR = B 2 0
BEHEER S HIEm, FERRHEIEER T EE T
138 28 P AR FC T & (Collinsella) . % RS |

unclassified Bacteroidales . unclassified
Christensenellaceae . unclassified Erythrobacteraceae

Alloprevotella F1 Odoribacter BIARXT =L (P<0.05); 11

FEAR T 7 H 3T unclassified Ruminococcaceae FUAHN
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Relative abundance of microbial phyla in feces of pigs in feces treatment (FT) and control (CO) groups.

F2 B (P<0.05) . 10 H & W}, FT 414755 FE 4L
Escherichia-Shigella . £ 5.3+ & J& (Halomonas) |
B J&

(Fusobacterium) . [Eubacterium] coprostanoligenes

unclassified Lachnospiraceae .

group . & HiFF I & (Phascolarctobacterium) . %12
WA (Treponema) . unclassified Erythrobacteraceae |
Odoribacter 17 5¢ [CEK H & (Veillonella) # X}
JE & T CO 4, 1 unclassified Bacteroidetes
B EREREKT CO 4 (P<0.05), 14 H i},

Alistipes & FT HATHEZEREHAYFZ B EIKT CO
ZH(P<0.05)., 18 HAM, FT 4UATIE3ERE T ImER R
J& (Enterococcus) FIE [C R & B £ B E & T CO
2 (P<0.05), 1Mi Escherichia-Shigella 1 unclassified
Lachnospiraceae 19 =FJZ i Z It T CO 4 (P<0.05)

22 HAWE, FT HAFFEIKET Faecalibacterium
Oribacterium W FE B F & T CO 41, 1
Ruminiclostridium F1 unclassified Prevotellaceae /1%

FEEE FT 4 2 P4 (P<0.05).
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Figure 4. Relative abundances of microbial genera that were significantly affected by the intervening of maternal

fecal microbiota (only taxa with average relative abundance of =1% in at least one pig were presented).
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ZREPE . IMERMBFTEIAD,  H Rk 6 A= o R

R s R R i 2 7E 10 2 14 Hily, A8
GER WP, 78 18 HRSEE, Fi I MR
BRI R R S5 A (RS M AT 2%, 9 FLAE 22 Hl
FETH AL H I 1 B RE (0 2 R MRS B AL,
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TEERFEL, 161 HIRA 3 Hier, PFAFE L
PRI OB 22 5 . A AIRIE, AR L
WA 5 HAE SRR B R R AR A8, i H
TEHAETE RS 2 KA 5 K, ANERFEIREE AR
DT, BA: JLEA T i TR RS A AR AR,

bR s I S A B — Btk . TR R AR
Ja W, Escherichia-Shigella T )& 54 T 21
AR, X5 Konstantinov 45 AIHFFEAH
I, AT RS T3 — B R 1T LA S o 1 DR 4R B
(AT SUBCH 1 AR T s ) Y B IR
Sk ME. TE 10 HIREY, Escherichia-Shigella F1Eh
AT RAE FT 4728 b i R B8, X
AIREE S D EASE W R A By s 2k
U, TE[R— R a] 5 FAL BEZH P, Fusobacterium
FEERHG NG R T RRAT TG0 5 A5 e 1A 1Y)
P R A RBIERE T E . b,
PR AL RS AL, WPRIAERTE, #OA N
JE— AP AR AR TR, B Y BE RE A% 1 I 1 A E
Escherichia coli WITG8h*. Faecalibacterium 4175
— KU E R, Faecalibacterium prausnitzii,
R AT RRAERE, REAS 1L JE S P LA (e
FER, SEECARM, FT AP i i i 3 T
CO #. Grehan FF5EE/R, W AZEEHE #HITE
R AEIRYT S Y 24 JAIN, BUBAT R | AT 18 |
BRI 11 0 5 BHORR T 78 T8 b FLAT FRp 22 7€ BE Y 3
G, HAUFFT B A [CTE 8 A B Y, AR
Borh, R 725 1a) AR 1Y & JE A P -
WEBEHRKT 1%, £ 5 10 H e K8 7
FEW A HE T BA B s a XS F R, X nlRE S
MERRIR S R A G, (EBUBEAT PR AR HH SR 7R 45 38
FEPERAR, v RE R BRI AE R IR R R A A,
STHTE RIS PESZ B, Bl O AR R s 1
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Effect of oral feeding maternal fecal microbiota on intestinal
microbiota development of newborn piglets

Xue Chen, Erdou Ren, Yong Su’

Jiangsu Key Laboratory of Gastrointestinal Nutrition and Animal Health, College of Animal Science and Technology, Nanjing
Agricultural University, Nanjing 210095, Jiangsu Province, China

Abstract: [Objective] Fecal microbiota transplantation (FMT) has been used in human intestinal disease, however,
information on the use of FMT in newborn piglets is still limited. In this work, we investigated the effects of oral
feeding maternal fecal intervention on the development of intestinal microbiota in newborn piglets. [Methods]
Twelve Duroc x Landrace x Large piglets from the same litter were randomly divided into the feces treatment and
control groups. Each piglet in the feces treatment group was fed with 3 mL fecal inoculation solution at the ages of
1 to 5 days. Piglets in the control group were treated with equivalent saline. Piglets’ fecal sample was collected at
the ages of 1, 3, 5, 7, 10, 14, 18 and 22 days for the microbiota analysis by Miseq sequencing. [Results] Oral
administration of maternal fecal fluid increased the diversity of gut microbiota in piglets. Principal coordinate
analysis showed that the bacterial clusterings from two groups were not separated completely, and the two
clusterings from 18- and 22-d piglets closed to the samples of sows. With the growth of piglets, the relative
abundance of Proteobacteria was decreased significantly (P<0.05), while Bacteroidetes gradually became one of the
predominant phyla. FMT significantly increased the relative abundance of genus Escherichia-Shigella in piglets’
fecal samples on day 10, but decreased the abundance of this genus on day 18. The relative abundance of
Enterococcus and Prevotella in the feces treatment group was significantly higher than those in the control group
on day 18. [Conclusion] During the first 3 days after birth, oral administration of maternal fecal microbes had low
effect on the intestinal microbial structure in piglets. The impact of oral maternal fecal solution on intestinal
microbial colonization of piglets lasted for a maximum of 10 to 14 days. And the microbial community of piglets
was close to the sows’ at the age of 22 days.
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