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Introduction 

• The rumen microbiota degrade and ferment feed, providing their ruminant host with the majority of its energy requirements in the form of volatile 

fatty acids (VFAs)
1
. 

• Propionate is a major VFA produced by the rumen microbiota, and is the main precursor of host gluconeogenesis
2
. Strategies for promoting  

propionate production are desired, particularly for forage-fed ruminants for which propionate is relatively less abundant than on grain-based diets
3
. 

• Prevotella is one of the most abundant rumen genera on forage diets, with members known to produce propionate
4
. Analyses of ruminal 

Prevotella genomes has shown that these are predicted to possess genes for the propionate production pathway from succinate
5
. However, as 

gene annotations for some steps of the pathway are ambiguous, precisely which genes are responsible for some steps has yet to be confirmed. 

• Propionate production via the succinate pathway is dependent on vitamin B12
6
. In many bacteria, vitamin B12 can induce gene expression 

through riboswitch mechanisms
7,8

.  

• This study applies a comparative omics’ approach to assess whether such mechanisms may exist in ruminal Prevotella. By comparing 

transcriptomes and proteomes of cultures grown in the presence and absence of vitamin B12, we aim to identify the genes involved in propionate 

production, and potentially shed light on how these genes may be regulated. 

Hypothesis: Genes responsible for the production of propionate from succinate in ruminal Prevotella are un-

der the control of a vitamin B12-regulated riboswitch. 
 

Methods 

Future work and significance 
• RNA-seq and proteomics datasets will be analysed to identify differentially expressed transcripts 

and proteins, potentially including genes involved in propionate production that may be regulated 

by a novel B12-controlled riboswitch. 

• Continued elucidation of this pathway and the mechanisms underlying its regulation may lead to 

the development of strategies of enhancing propionate production in this group of abundant 

rumen bacteria. 
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Figure 3.  Vitamin B12-induced production of propionate by P. ruminicola 

KHP1. Plotting of optical density and propionate concentrations of KHP1 

cultures (n=6) at two-hourly intervals throughout the experiment.  

• A selection of 14 strains of the Hungate culture collection
5
 belonging to the Prevotella 1 group were cultured and screened for 

propionate production using gas chromatography, upon induction by vitamin B12. 
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Figure 1. Overview of data integration to identify differentially expressed genes between each B12 treatment. The listed 

differentially expressed genes are based on hypothetical expected results. 

• An experimental plan schematic to determine the mechanisms by 

which propionate production in ruminal Prevotella is regulated is shown 

in Figure 1. 

• Prevotella ruminicola KHP1 was grown in the presence and absence of 

vitamin B12. Culture optical density and fermentation end-product con-

centrations were monitored during growth, and were snap-frozen in liq-

uid nitrogen at mid-log stage. 

• Frozen culture material will be used for RNA extraction for transcrip-

tome analysis
9
, and for proteome analysis. 

• In parallel, further in silico analyses were carried out on the KHP1 ge-

nome to scan for the presence of vitamin B12 riboswitches
10

. 

Results and discussion 

• Most of the screened Prevotella 1 strains produced 

propionate only in the presence of vitamin B12 (Figure 

2). Notable exceptions were P. brevis and P. albensis. 

Figure 2. Screening of Prevotella 1 strains for vitamin B12-dependent propionate production. A phylogenetic tree generated 

of screened strains, alongside the corresponding results of the screen. OD= Optical density (600nm); propionate, succinate 

and acetate are all expressed as concentrations (mM). Values shown represent change over the course of 48 hrs of incuba-

tion, with background time=0 values subtracted. *The finding that the P. ruminicola 23 type strain included as a reference did 

not produce propionate was unexpected
4
, and requires further investigation. Figure generated using iTol

11
. 

• P. ruminicola KHP1 was selected for 

further multi-omic analyses, as it dis-

played similar growth dynamics in 

the presence and absence of vitamin 

B12.  

• Variation in the growth of KHP1 cul-

tures was observed, independent of 

the presence of vitamin B12. Howev-

er, as expected, cultures only pro-

duced propionate in the presence of 

vitamin B12 (Figure 3). 

• The KHP1 genome was scanned for 

the presence of motifs of ‘adoCbl’, 

‘adoCbl-variant’ and ‘cobalamin’ ri-

boswitch families
10

, however no 

known motifs were detected. 
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