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Dohne Merino is one of South Africa’s leading sheep breeds which is also reared in Australia, New Zealand, and other European %
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‘ countries. In South Africa, sheep and other livestock populations are exposed to multiple diseases and parasites. The efforts to

The goal of this study was to investigate the gut microbial environment of South African Dohne Merino sheep by metagenomic

X

43
) | 55
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production. This has resulted in a high prevalence of antimicrobial resistance (AMR), which is a major global concern that . 2 % o [ - l
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sequencing of the rumen, reticulum, omasum, and abomasum of ewes (n=6)

.1 Omasum Reticulum | 5cation Rumen Abomasum ercentoge
MethOds Figure 4 Prevalence of antimicrobial resistance in each of the _ — : :
P e —— . four stomach compartments of sheep. Number of DNA contigs Figure 5Abundanqe of antimicrobial genes detected in the
colicot Tt o \I:;Vau?db far?n - DNA extraction and Sequencing: DNA Horrtoraiee A Eval= i carrying antimicrobial resistance genes amongst the sampled animals ggttirﬁ{csrgt?izlloﬁalg;?:%:nC;r?eesr,cerg?egnet ?r:evuili?gﬁgé
- - rovincey . was extracted from the samples A) Trimmomatic : Quality control of the raw sttatifiegbigsiomach comBa iR <l J P
ewech . seIeF::te% s ' (200mg each). DNA was sequenced data, by removing host and poor- quality ‘ ’ ' m
. ered. and the amplified and uniquely indexed DNA. | | _
$ : =P utilising lllumina® TruSeq® Nano ~ ™=§»B)Spades : Assembly of DNA to contigs (which are - Table 3 Conferred resistance and mechanism of resistance for identified genes

gastrointestinal tract was DNA Library Prep kit. Next longer DNA strands and are better to work with).

extracted. The four stomach : C) KRAKEN2 AND GTDB-Tk : Taxonomic
: Generation(NGS) was performed ) e :
compartments of interest were Teltite 1= 417 e S e e classification of the contigs.
Identlfled; and contents COlIeCted D) Flna”y’ the assembled DNA Contlgs V\_/ere then ran Nitroimidazole Impaired drug activation, high expression level of multidrug efflux pumps or DNA repair systems
from each through ABRicate for AMR screening using NCBI and
CARD for references. Data was visualised with R-
i StUdIO and EXCG' Tetracycline Ribosomal protection proteins, Efflux pumps, enzyme inactivation
_ “ ]
Results l - Lincosamide Target-site modification, efflux of the antibiotic, drug inactivation.
0,06%
0,62% | [0 171 0,06% Amikacin; Gentamicin; Kanamycin; Tobramycin Reduced uptake or decreased cell permeability, alterations at the ribosomal binding sites, target
! ® p_ Bactercidota
084510 site modification. .
[ = p__ Firmicutes_A
1,48% 0,277 | 0,06% Phylum
. 0,96% p__Firmicutes |:| p__Actinobacteriota
2,04% o spirochaetota p_Asgardarchaeota Mupirocin Target site modification
PR e ..,
2,21% = p  Proteobacteria I p:!:yanobacteria
®m p  Fibrobacterota p__Elusimicrobiota
_ _ B ¢_rivrobacterots Streptomycin Antibiotic inactivation
\ m p_ Patescibacteria I p__Firmicutes
. . p__Firmicutes_A
| m p_ Verrucomicrobiota o Frkosion, ¢
\ m p__Thermoplasmatota . p__Methanobacteriota
Bl »_vyxococcota Lincosamide;Macrolide;Oxazolidinone;Phenicol;Pleuromutilin;Streptogramin;Tetr Efflux pumps, Ribosomal methylation.
m p_ Elusimicrobiota p__Patescibacteria
n Firmicutes C PProteobacteria acyc“ne
6,36% — N B p__Spirochaetota
m p_ Actinobacteriota P_Thermoplasmatota
v b Methanobacteriota VR Rifamycin Antibiotic target alteration, Antibiotic target replacement
' p__Cyanobacteria

p__UBPG

p Camp lobacterota
o v 0.00-
Location

p__Asgardarchaeota
p__ Myxococcota
Figure 2: Relative abundance of bacteria and archaea in the

Figure 1: Overall composition of the gut microbial population. A four gut compartments at a Phylum level. The_compositior) of
the omasum, reticulum and rumen were very similar. Bacteroidota

total of 18 phyla were identified . The population is composed of and Firmicutes were found in high abundance across all four
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mainly members form the bacterial domain with Bacteroidota chambers.
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Figure 3: Relative abundance of microbial classes in gut sheep

Abomasum

Figure 4: Measure of Beta(B) diversity using the Jaccard
distance method. The pair with the highest diversity is the reticulum
and omasum and the pair with the lowest measure of diversity is the
reticulum and abomasum.

Figure 6 Core resistance genes present in the sheep gut. Eight gene were identified as core resistance gene in this study.
These confer resistance to tetracycline, nitroimidazole, lincosamide and macrolides. It is these resistance phenotypes that
were found to have high prevalence across all the four compartments with tetracycline resistance having the highest
prevalence.

at a class level of classification. The total number of

classes was 24 across the entire gut. The classes with the

highest abundances included Bacteroida,Clostridia and

Bacilli. Which all function to help host digest complex material

Table 1 Archaeal species Table 2 Bacterial Genus and Species

Fravotella ruminicola

The gut has a diverse population of microbes but many of the microbes have overlapping functions

»» Bacteria and Firmicutes are the dominating kingdom in the population

Candidatus Frevotella intermedia
m&tl:a nomethylophil  0,4% Frevotella melaninogenica s The reticulum is the most diverse chamber
us alvus Praevotella Frevotella dentalis

Thermoplasmatales  , oo e The gut microbiome does indeed contribute to well-being of the host but not all microbes present in the gut are good
archason BRNA1 Frevotella sp. oral taxon 299 o s
Methanobrevibacter 1 5o Alloprevotella sp. E39
millerae Bactercides Coprosuis < The antimicrobial resistance prevalence is moderate
Methanobrevibacter Bacieroides caecimuris

] ] = Bacteroides uniformis o S - : . _ _ .
ruminantium Bactercides < Usage of antimicrobials in feed additives increases prevalence of AMR, whilst the gut microbial population influences the

Methanobrevibacter Bacteroides fragilis
sp. YE315 Lot Bacteroides heparinohyticus

Bacteroides thetaiotaomicron
0, 0% Fibrobacter Fibrobacter succinogenes
Ruminococcus sp. JETFA12

observed resistance

Methanobrevibactear
alleyaea

Methanosphaere sp.

BMS 0,5% Ruminococcus albus

- Ruminococcus Ruminococcus bicirculans
Methanogenic Ruminococeus champanellensis : - S
archason ISO4-HS5 96.5% = CHANTZIARAS, I., BOYEN, F., CALLENS, B. & DEWULF, J. J. J. O. A. C. 2014. Correlation between veterinary antimicrobial use and

antimicrobial resistance in food-producing animals: a report on seven countries. 69, 827-834

Butyrivibrio fibrisolvens
Butyrivibrio Butyrivibrio hungatei
Butyrivibrio protecclasticus
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composition varies with diet and host, but a core microbiome is found across a wide geographical range. 5, 1-15
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Only 7 known archeal species were identified, most(96,5%) archaea were unknown and classified simply as methanogenic
archaea. A total of 99 known bacterial species were found, table 2 only lists those that are known to belong to biologically

important genera. With the most abundant genus being Prevotella, followed by Bacteroides, Ruminococcus, Butyrivibrio and lasty
Fibrobacter with only one species.
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