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* Low methane emissions were associated with higher feed
efficiency

Background

 Low methane emission is related to less efficient fiber
digestion

» Lack energy to sustain immune reponse

* How microbial community structure reflects low or high
methane emissions?
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An adequate immune response is energetically costly, accounting for 25% of the basal metabolic rate and requiring glucose supply; 
Despite the direct contribution of the rumen’s microbial community toward the nutrition of the ruminant, it is largely unknown how microbial community structure reflects low or high methane emissions
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Obijective

* Delineate interactions between enteric methane (CH,)
emissions, rumen microbiome, and immune function in
early and late lactating cows.
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Research questions Nl

Low methane yield

Low methane emission
= high or low feed efficiency?

reflected by microbiome?

Methane
category

& <

Rumen
Microbiota

Immune
Status

¥ 'r, J. Dairy Sci. 103:4367-4377
é https:/idoi.org/10.3168/jds.2019-17584
Bl ,@C @© American Dairy Science Association®, 2020.

. Methane emission, metabolism, and performance of Holstein dairy cows
with low, medium, and high lymphocyte proliferation during transition

S. Meese,"? ® S. E. Ulbrich,® H. Bollwein,* R. Bruckmaier,” @ 0. Wellnitz,* ® M. Kreuzer,'

M. Réntgen,®
U. Gimsa,”® and A. Schwarm'*
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Experimental design and results
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End of lactation, 390 + 80

Days in milk Early lactation, 31 £ 7

Number of Holstein cows N =20 N=14
2./3./4. lactation 14/6/0 9/4/1
Body weight, kg 650 £ 59 790 £ 76
Dry matter intake (DMI), kg 17+ 4 163
Energy-corrected milk (ECM), kg 41+6 213
ECM/DMI, kg/kg 25+0.7 1.3+0.3
DMI/BW, kg/kg 26+0.7 20+0.3
Methane (CH,), g/d 362 + 54 404 £ 66
CH,/DMI, g/kg 22+ 4 26+ 3
CH,/BW, g/100 kg 56 + 9 5117
CH,/ECM, g/kg 9+2 20t 4
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« Statistics: regression analysis and paired t-test
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Methane Low methane yield = low feed efficiency

category

» Cows producing less CH,/DMI (g/kg) were characterized by a LOWER
feed conversion efficiency FCE (ECM/DMI)

Early lactation Late lactation
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Ulrike Gimsa

Immune response and methane emission

* Peripheral blood mononuclear cells (PBMC) proliferation
index (PI) to mitogens PHA and ConA

 TNFa concentration in whole blood incubations stimulated by
lipopolysaccharide (LPS)

*CH,/d, CH,/DMI, CH,/ECM and CH,/BW were not related
(p>0.1) to immune response (Pl_PHA, Pl _ConA)
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Immune response and methane emission

Ulrike Gimsa

* Except that a trend was observed between TNFa concentration and
methane yield in early lactation
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Immune response and methane emission

Methane
category
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* Retrospectively categorized into low and high CH,/DMI emitting cows
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* Low and high emitters in early lactation differ in immune response to ConA
and TNFa (not shown), and tend to be different in response to PHA
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Dilemma
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Low methane yield = climate friendly cow
Low proliferative immune response = not resilient cow
Early Lactation
5
4 Low emitters o High emitters
E High responders High responders
5 . ©
® . ¢
q“L_-’ P . ° ° nd
E 5 e ® o o N ¢ Low
§l R J ..o ) ° ° e High
1 ® ®
Low emitters High emitters
. Low responders Low responders
10 15 20 25 30 35
CH,/DMI, g/kg




/ [ g U
[ M
FBN N __|

r‘\

Low methane yield
reflected by rumen microbiome?

2

Phil Pope

Rumen

Wil 16S rRNA sequence analysis for taxonomic identification
and relative abundance of microbial populations

(Kunath et al. 2018). DNA% —

* Preliminary results obtained so far comparing
lactation stages
* low and high emitters within lactation stage are not

compared yet
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Comparison of early and late lactation rumen microbes vaj/ B8]

Early
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Late
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Euryarchaeota; Methanobrevibacter =
Firmicutes: Succiniclasticum =

Firmiciites; Christensenellaceae R-7 group =
Firmicites; Lachnospiraceae NK3A20 group -
Firrnicutes; Ruminococcus 2=

Firmicutes; Ruminococcaceae NK44214 group =
Firmicutes; Acetitomaculum =

Bacteroidetes, Rikenellaceae RCS gutf group -
Actinobacteria; Bifidobacterium -
Bacteroidetes; Prevotellaceae UCG-001 =
Bacteroidetes; Frevotelia 7 =

Firmicutes; Ruminococcaceae UCG-014 -
Firmicutes; Mogibacterium =

Firmicutes, [Ruminococcus] gauvreaui group —
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* Heatmap of the 15 most abundant genera.
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Analyze association with the phenotype of the host animal with CowPI (a rumen microbiome focused version of the PICRUSt functional inference software, Wilkinson et al. 2018) to predict the function from our 16S data. 



Comparison of early and late lactation rumen microbes

 Example of graphical output

from LEfSe analysis
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Comparison of early and late lactation rumen microbes VFT;NX NrM B |

Samples PCA plot
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* Principal component analysis (PCA): identification of samples with similar microbial communities
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* Results suggested that low methane emissions were
related to lowered feed efficiency and decreased
iImmune function

Summary

Low methane yield Low methane emission
= low feed efficiency reflected by microbiome?

CH,

Methane
category

Rumen
Microbiota

Low methane yield
= low immune response
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