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Background

Effect of crushed particle size —
on fiber digestibility of pig diet " ...

LR ik

In pigs, it is difficult to improve the dietary

Source Interaction
Ll L] Ll - AL AT I H LS L, U
fiber utilization rate by exogenous . iy wor s mes wse s o o s
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Zhao 2020. China Agricultural University



Systematic microbiota determined the fiber utilization of pigs

18]- l19].

Propionate ™ P T
e e | | meer meE
{91201 | [19][20] [41[5(8] | : (410l (6]
1Re | 2122 [7e]e] |: (18
ealea | a2 | | O, HOLEE
Pyruvate .
meEt meiE: | O
[[5]e] |- 4i5106]
13 I8]E5] [26] (275 [26][27)
i Lo [28] [20F 28] [29]

Pyruvate
2
HIEIE]::
(7IEe]

{_ﬂ] 11]

m2jia]
[14][15]
[18][17]

[2][13]
[14][15]
[6][17]
[18)[19: (18][19)
[20][21F [20][24] :/

:
s
'..,.‘.Kuhm

PYUMRIE. .. ey | PUL Dy
[1][218]
IO CIIC T I S R i I Py

hiy  PUL

[scm)
[sDm) i

---------

 celD} @4 Blml Idlﬂ!

belafglugns

starches

. [MnB] -
2 2
i [eet ]

(IR
S0 EEE (e
/" MAGO41 FIEIe |:

/ Agathobacier . [10][11] |

2113 [w;,"‘f'w ,
S]] L

..............................

Synergistic degradation of complex non-starch
polysaccharides by hindgut microbes in pigs
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Enterotype provided a systematics concepts for phenotype variation and microbiome
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The enterotype may be involved in fiber utilization
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Research purpose

Evaluate the characteristics of enterotype transformation in pigs under the
fiber treatment, and preliminarily investigate the interaction between host

intestinal metabolic phenotype and microbial enterotype.



Study1: A study on enterotype stratification in pigs
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A study on enterotype stratification in pigs.

€ The pigs were stratified into three
enterotype worldwide based on
the JSD-PAM model (n=9380)
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A study on enterotype stratification in pigs.

€ ET1 enriched in Bacteroides before weaning or Chris.R7.group after weaning;
ET2 and ET3 enriched in Prevotellacae and Lactobacillus, respectively.
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Study2: To evaluate the effect of enterotype on the
phenotypes under fiber-rich diets
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€ Apart from the total dietary
fiber digestibility of rice
bran pulp diets, enterotype
did not affect the phenotype
(ADG, ADFI, FCR) of pigs
under fiber-rich diets.
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Enterotype did not affect the phenotypes under fiber-rich diets.
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Did the enterotype of pigs change during the trial?



Study3: Dynamic assessment of the interaction between
enterotypic transformation and dietary fiber treatments
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Enterotype transformation accompanied the adaptation process of DF
.

€ Transformation with greater frequency under fiber-rich diets.
€ High IDF diets promoted enterotype transformation
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Tracing the enterotype changes of each individual from d0-28



Enterotype transformation linked with the metabolic phenotype of DF.

increased FCR compared to
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Enterotypic transformation linked with the metabolic phenotype of DF.
.
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Which enterotype was more stable?
What key bacteria were involved?



The stability of different enterotypes was predicted and verified.

€ Cohesion of enterotypes: ET1>ET2>ET3
€ ET1 was the most stable enterotype from

results tracked both in trials and in
® practical production.
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Frequency of transformation tracked in
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Christensenellaceae member was related to the enterotypic stability of pigs.

€ Enterotype-shifted individuals have increased

variability value on Christ.R7.group compared to 1.25
enterotype-fixed individuals. 500
@ Christ.R7.group occupied key positions in 3°”
microbial community changes caused by fiber- Egzz
rich diets. 500
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A modular network analysis for
exploring which bacteria play a key role
in community dynamics



Christensenellaceae member was related to the enterotype stability of pigs.

® Significant changes of Christ.R7 abundance in the pigs fed with
fiber-rich diets and relatively stable in LF-fed piglets (consistent with
the dynamic transformation of enterotype).

@ Christ.R7 group may be an important genus related to the dynamic
change of microbiota.
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Changes in relative abundance of Christ.R7.group in four dietary groups



Christensenellaceae was a positive factor for fiber-fermentation of microbiota.
.

® Chris.R7 was positively
correlated with the major
fiber-degrading bacteria,
and positively correlated D
with the concentrations of
fiber-degradation-products
SCFAs (mainly acetate and
propionate) in vivo.

Spearman correlation analysis between major bacteria
and fermentation products in vivo (fdr < 0.05)



