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SUMMARY

Animal microbiome plays a significant role in all the vital body processes. Studying the microbiome is essential for gaining a detailed insight into the interactions
among microorganisms inhabiting a certain organ and their relationship with macroorganism cells. Evaluating the state of animal microbial community and its
function can provide an invaluable assistance in seeking new strategies to improve feed efficiency and maintain cattle health. The aim of the study was to com-
pare the taxonomic structure of the intestinal microbiome of Aberdeen Angus cattle imported to Kazakhstan with that of local breed cows using next generation
sequencing technology. The tests of fecal samples allowed for determination of the complete microbial composition of animal intestinal contents, while leaving
out the preliminary stage of microbiological cultivation using nutrient media. The results of 165 metagenomic analysis showed that Firmicutes and Proteobacteria
were predominant bacterial taxons at the phylum level in the intestinal microbiome in both groups of animals, with their numbers being roughly the same. At the
bacterial family level, the number of Clostridiaceae was a little higher in Aberdeen Angus cows (19.7%) than in the local breed cattle (15.4%). The representatives of
the families Bacteroidaceae, Peptococcaceae, Ruminococcaceae and Coriobacteriaceae prevailed in the gut microbial community of local cattle. These microorganisms
are involved in the synthesis of vitamins, they stimulate the immune function of the body, normalize digestion, improve nutrient utilization and thus contribute
to body weight gain in animals. Small numbers (0.5%) of bacteria of the family Prevotellaceae were detected only in the local breed cows demonstrating high
body weight gain. The microbiome of the local cattle was characterized by a considerable diversity at the genus level: the total number of taxons amounted to 65,
whereas in Aberdeen Angus cattle it was 40. It was found that the intestinal microbiome of local breed cattle includes less methanogens and more acetogens.
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PE3IOME

MuKpO6MOM KUBOTHBIX UTPAET CYLLECTBEHHYIO POJb BO BCEX XI3HEHHO BaXHbIX NPoLIeCcax opraHu3ma. Ero u3yuyenve Heobxoanmo Ans AeTanbHoro noHMMaHna
MPOLIECCOB, MPOUCXOAALLMX MEXY MUKPOOPraHU3MaMi1, HacenAloLLMIN OnpeseNneHHbIi 0praH, U 1X B3aUMOCBA3M C KNeTKaMin MakpoopraHuama. OueHka co-
CTOAHMA MUKPOBHOTO CO0BLLECTBA KMBOTHBIX U €r0 QYHKLIM MOXET 0Ka3aTb HEOLIEHMYI0 MOMOLLb B NOMCKE HOBbIX CTPATeriii MoBbILLeHNA GdeKTUBHOCTI
KOPMAEHUA 1 COXPaHEHUA 30POBbA KPYMHOFO PoraToro ckoTa. Lienbio nccnefoanma 6bino cpaBHeHe TAKCOHOMUYECKOI CTPYKTYPbl MIUKPOBIOMA KMLLEYHMKA
KpYMHOTO pOraToro ckoTa abepanH-aHrycckoii nopogbl, UMNOPTUPOBaHHOro B Ka3axcTaH, U KOPOB MeCTHBIX MOPOZ C MOMOLLbIO TEXHONOTMN CeKBEHMPOBAHUA
HOBOT0 NoKoneHuA. bbin onpe/eneH NOMHbIA MUKPOGHIIA COCTaB COAEPKIMOTO KULLEUHIKA XXUBOTHBIX NPY UCCTIe0BaHI 00pa3LioB 3KckpeMeHTOB be3 npezga-
PUTENbHOIA CTaMN MUKPOBMONOTHYECKOro KyNbTUBIPOBAHNA Ha NUTATeNbHbIX cpefax. Pesynbratbl 165 MeTareHOMHOro0 aHan3a nokasani, YTo JOMUHUPYHLLMMA
6aKTepuanbHbIMI TaKCOHaMM B MUKPOBMOME KULLEYHMKA XMBOTHbIX 06enx rpynn Ha ypoBHe Tuna bbinu Firmicutes u Proteobacteria npumepHo B 0AMHAKOBOM
konuuecTse. Ha ypoBHe bakTepuanbHbix ceMelicTB uncneHHocTb npefcrasuteneit Clostridiaceae 6bina HemHoro 6osbLue y KOpoB abepAnH-aHryccKoil nopo-
abl (19,7%), uem y ckota MecTHoli nopogsl (15,4%). MpencraButenu cemelicts Bacteroidaceae, Peptococcaceae, Ruminococcaceae v Coriobacteriaceae npeobnaga-
1 B MUKPOOHOM C006LLECTBE KULLEYHMKA MECTHOTO CKOTa. [laHHble MUUKPOOPTaHU3MbI YUaCTBYIOT B CMHTE3e BUTAMIHOB, CTUMYANPYIOT UMMYHHYH QYHKLMIO
OpraHu3ma, HopManu3ykT NuLLeBapeHie, yBeNMYNBAIOT YCBOAEMOCTb MUTaTeNbHbIX BELLECTB I, Kak CNefiCTBIE, MOBbILIAOT MPUBECHI Y XUBOTHbIX. bakTepum
cemeiictBa Prevotellaceae 6binu BbiABNEHbI B HebonbLLom KonuuecTe (0,5%) TONbKO y KOPOB MeCTHOI MOPO/bI, KOTOPble MMMV BbICOKUe NpuBechl. Ha yposHe
POfia 3HauuTeNbHoe pa3Hoobpasie HabntAANN B MUKPOBUOME MECTHOTO CKOTa: BCero 65 TaKCOHOB NPoTyB 40y abepaiH-aHrycoB. YCTaHOBAEHO, YTO B KMLLEYHOM
MUKPOB1OME KpYNHOTO PoraToro CkoTa MeCTHbIX MOPOA COAEPMUTCA MeHbLLEe KONMYECTBO MeTaHOTeHOB 11 60NblLee KONMYECTBO aLleTOreHoB.

KnioueBbie cnoBa: MMKpOﬁI/IOM, prHHbIVI pOFaTbII?I CKOT, a6epnv|H-aHryCCKaﬂ nopofia, CeKBEHPOBAaHIE HOBOr0 NOKONEHUA

BnarogapHocry: PaboTa npoduHaHpoBaHa 1 BbINONHEH B paMKaX rpaHTOBOr0 npoekTa Komueta Haykn MuHucTepcTsa 06pasoBanma v Haykiu Pecriyonnku
Kazaxctas UPH AP09259133 «MccniefioBaHIe MIIKPOGMOMA KeNy0uHO-KMLUIEYHOTO TPAKTa KPYMHOTO POratoro CkoTa ¢ LeMbio yMeHbLUEHIs BbIGPOCOB NapHi-
KOBbIX Fa30B».
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INTRODUCTION

responsible for production of various enzymes required for

Ruminants, in particular cattle and small ruminants,
serve as an important source of food for humans. The Aber-
deen Angus is considered to be the world’s top marbled
beef cattle breed with delicious and incredibly succulent
meat. Aberdeen Angus cows are low-maintenance cattle
that grow and gain meat mass rapidly. Daily weight gain
in steers can be from 1 to 5 kg. This breed has become very
popular due to fast aging and high quality meat; therefore,
alarge number of Aberdeen Angus cattle has been impor-
ted to the Republic of Kazakhstan in recent years. However,
the process of the cattle adaptation under the conditions
of Kazakhstan has not been explored; in particular, it is not
yet known what effect the local climate and diet fed to the
animals have on their body and productivity.

Microbiome is an important constituent of living organ-
isms that has effect on immunity, productivity and vital
functions in animals. The intestinal microbiome of cows,
which comprises bacteria, archaea, protists and fungi, is

plant fibre degradation into volatile fatty acids and micro-
bial crude protein. Studying the composition of the micro-
bial community involved in rumen microbial metabolism
is of great interest for the development of new strategies
to improve feed efficiency and maintain cattle health [1].
Microbiome also includes methanogenic archaea that
determine the amount of methane emitted by livestock,
which is one of the current environmental concerns.

Most microbes cannot be cultured in vitro and grown
using laboratory nutrient media. The cultivation of an-
aerobes is rather complicated due to the slow microbial
growth, the need for restricting the access of oxygen and
other requirements regarding cultivation parameters [2].
Methagenomic analysis allows for microbial commu-
nity description using highly efficient new generation
sequencing (NGS) technology based on DNA identifica-
tion, while leaving out microbiological cultivation stage.
Sequencing of hypervariable regions of highly conserved
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and universal 16S rRNA genes is widely used for bacterial
community and archaeon characterization [3, 4].

The aim of the study was to compare the taxonomic
structure of the intestinal microbiome of Aberdeen Angus
cattle with that of local breeds with a view to assessing
its effect on cattle immunity, productivity and methane
production under the conditions of the Republic of Ka-
zakhstan.

MATERIALS AND METHODS

Fecal samples were collected in triplicate from the rec-
tum of three seventh-generation Aberdeen Angus cattle
and three local breed cows on the neighbouring farms
located in the Almaty Oblast. All the intestinal content
samples were immediately frozen in dry ice and delivered
to the laboratory, where they were kept at minus 80 °C
until DNA extraction.

16S metagenomic analysis was performed using
the MiSeq™ sequencer (lllumina, USA) and MiSeq™ re-
agent Kit V3 (300 cycle) (Illumina, USA).

Fecal microbial DNA was extracted using PureLink™ Mi-
crobiome DNA Purification Kit following the manufacture’s
procedure (Invitrogen, USA). DNA concentration was mea-
sured with the Qubit™ 2.0 fluorometer (Invitrogen, USA).

Gene libraries were prepared according to the
16S Metagenomic Sequencing Library Preparation pro-
tocol (Part # 15044223 Rev. A, lllumina, USA). Variable V3
and V4 regions of 16S rRNA gene were amplified using
the following universal primers appended with lllumina
adapters: forward primer — 5-TCGTCGGCAGCGTCAGATGT-
GTATAAGAGACAGCCTACGGGNGGWGCAG-3' and reverse
primer — 5-GTCTCGTGGGCTCGGAGATGTGTATAAGAGA-
CAGGACTACHVGGGTATCTAATCC-3' [5]. The reaction mix-
ture included: 2.5 pl of DNA template, 5 pl of each primer
with a concentration of 1 pM, 12.5 pl 2x KAPA HiFi HotStart
ReadyMix (Kapa Biosystems, Inc., USA). PCR amplification
was performed in the Eppendorf Mastercycler pro S ther-
mal cycler (Eppendorf, Germany) using the following pro-
gramme: 95 °C for 3 minutes; 25 cycles: 95 °C for 30 se-
conds, 55 °C for 30 seconds, 72 °C for 30 seconds, one cycle

[a]

Verrucomicrobia; 1.6

Symergistetes; 0.3

Bacteroidetes; 5.1

Nitrospirae; 0.4

Chiloroflexi; 1.3
Cyanobacteria ; 0.4

Euryarchaeora; 3.4

at 72 °Cfor 5 minutes. PCR product concentration and size
were measured with Bioanalyzer 2100 (Agilent, USA).

Then Nextera XT Index primer adapters (lllumina, USA)
were added to each sample by amplification in the fol-
lowing reaction mixture: 12.5 pl of KAPA HiFi HotStart
ReadyMix, 5 pl of each index primer, 10 pl of water and 5 pl
of each PCR product. Amplification was performed using
the following programme: 95 °C for 3 minutes; 8 cycles:
95 °C for 30 seconds, 55 °C for 30 seconds, 72 °C for 30 sec-
onds, one cycle at 72 °C for 5 minutes.

Before and after adding the indices, PCR product was
purified using Agencourt AMPure PCR purification kit
(Beckman Coulter, Inc., USA).

The prepared libraries were normalized to a concen-
tration of 4 nM and pooled. The libraries were combined
with the sequencing control reagent MiSeq™ PhiX Con-
trol Kit (Illumina, USA), loaded into the sequencing kit car-
tridge, then the cartridge and the flow cell were loaded
into the device. Sequencing reaction was carried out using
MiSeq™ Control Software v2.6. Pooled libraries were se-
quenced in the MiSeq sequencer (lllumina, USA) using
MiSeq reagent Kit V3 (300 cycle) (Illumina, USA).

Data were analyzed and processed using MiSeq™
Reporter Software (lllumina, USA). The taxonomic clas-
sification was carried out by means of comparison with
16S rRNA gene data from the international database
Greengenes Database Lawrence Berkeley National Labo-
ratory (LBNL, USA) (http://greengenes.lbl.gov).

RESULTS AND DISCUSSION

The taxonomic identification of all the bacteria present
in the intestinal microbiome was carried out based on the
following taxonomic ranks: kingdom, phylum, class, order,
family, genus and species.

As Figure 1a illustrates, most of the operational taxo-
nomic units detected in Aberdeen Angus cattle feces
were identified as belonging to the following bacterial
phyla: Firmicutes (55%), Proteobacteria (16.8%), Actino-
bacteria (9.1%), Bacteroidetes (5.1%), Euryarchaeota (3.4%),
Verrucomicrobia (1.6%). The following bacterial phyla

lz’ Verrucomicrobia; 2.6

Tenericutes; 0.3

Synergistetes; 0.4

Nitrospirae; 0.5

Fig. 1. Relative abundance (% of the total number) of major types of bacteria detected
in the intestinal microbiome of cattle: a — Aberdeen Angus and b — local breeds of Kazakhstan
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prevailed in the local breeds: Firmicutes (57.1%), Proteobac-
teria (15.6%), Bacteroidetes (9.8%), Actinobacteria (2.7%),
Euryarchaeota (2.6%) and Verrucomicrobia (2.6%) (Fig. 1b).
According to S.Y. Mao et al. [6] and R. W. Li et al. [7], ex-
cessive grain feeding reduces the number of Bacteroidetes
bacteria in the microbial community of cattle digestive
tract, and this in turn results in the intensive propagation
and increase in the number of opportunistic microorgan-
isms of the phyla Firmicutes and Proteobacteria. High fecal
starch concentration is associated with an increase in the
number of Bacteroidetes and a decrease in the number of
Firmicutes [8]. In our case, Aberdeen Angus cows were fed
with forage (silage, haylage) without any concentrated
feed added. Local breed cattle were grazed on the pas-
tures. It was found that the bacteria of the phyla Firmicutes
and Proteobacteria prevailed over Bacteroidetes in the gut
microbiome composition of both groups of cattle. Bac-
teroidetes are key polysaccharide degrading bacteria, as
regards the complex polysaccharides of plant cell walls,
due to the presence of glycoside hydrolase and polysac-
charide lyase. Since the enzymes synthesized by bacteria
in the body of cattle contribute to fibre breakdown and
digestion, the reduction of Bacteroidetes proportion can
lead to digestive disorders in animals [7, 8]. The increase
in the number of microorganisms of the phyla Firmicutes,
Proteobacteria and Cyanobacteria involved in digestion
and utilization of feed nutrients is associated with a pro-
nounced increase in animal body weight gain rates [9-11].
Data presented in Figure 2 show that the following
bacterial families prevailed in Aberdeen Angus cows: Clos-

tridiaceae (19.7%), Lachnospiraceae (7.1%), Enterobacteria-
ceae (6.7%), Planococcaceae (5.9%), Moraxellaceae (4.1%),
Ruminococcaceae (3.4%), Methanobacteriaceae (3.3%),
Coriobacteriaceae (2.5%), Peptostreptococcaceae (2.1%),
Corynebacteriaceae (1.8%), Porphyromonadaceae and

Erysipelotrichaceae (1.0% each). The following bacterial

families prevailed in the local cows: Clostridiaceae (15.4%),
Lachnospiraceae (8.5%), Moraxellaceae (7.0%), Planococca-
ceae (6.8%), Ruminococcaceae (5.5%), Enterobacteriaceae

and Coriobacteriaceae (3.3% each), Methanobacteriaceae

and Veillonellaceae (2.5% each), Bacteroidaceae (2.2%), Por-
phyromonadaceae (1.6%).

According to the available literature data [12-14], the
bacteria of the families Lachnospiraceae, Enterobacteria-
ceae, Turicibacteraceae and Bifidobacteriaceae are predomi-
nant among gut microbiota of the cattle fed with grains as
amajor part of their diet, whereas Bacteroidaceae, Porphyro-
monadaceae, Paraprevotellaceae are more frequently de-
tected in the animals that feed on grass. However, the data
from this study do not support the mentioned statement.
The large numbers of microorganisms of the families Bacte-
roidaceae and Peptococcaceae that are involved in the sythe-
sis of vitamins, normalize digestion, stimulate the immune
function of the body and suppress pathogen microbes were
detected in the local cattle. It is believed that the number
of Prevotellaceae in the cows fed with unprocessed grain is
10 times higher than that in the animals fed with forage only.
The metagenomic analysis carried out within this study re-
vealed that the number of microorganisms of this family
detected in the local breed cattle was low (0.5%).

B Aberdeen Angus

W local breed

9
‘ﬁﬂ

# T IITITIIII IV I d‘e‘"é’iy‘ AAAIAP SIS fwf\f&{i sﬁ“o&e‘#
f\\j* % "\ 4",;”’ ‘{'*‘* :;‘i 04‘ ‘&’ f 0 @'
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Fig. 2. Gut microbial community profile (bacterial family level) of Aberdeen Angus and local breed cattle of Kazakhtan
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Thermodesulfovibrio 0.4

Thermobaculum 0.5
Thermicanus 0.5
Tepidibacter 0.7.
Streptomyces 0.5 j\ \
Slackia 1.7 Solibacillus 4.2
Serratia 2.3
Saccharomonospora (.8
Parabacteroides 0.5

Nocardiopsis

Mogibacterium 0.

Lysinibacifius 1.1

Erysipelothrix 0.7

Enterococcus 0.8

‘ IJ uricibacter 0.4

Dietzia 0.2
Eggerthelia 0.1 Desuifonauticus1.6

Akkermansia 0.8

‘orynebacterium 1.8

Fig. 3. Gut microbial community profile (bacterial genus level) in Aberdeen Angus cattle

Ruminococcaceae is the most abundant family of micro-
organisms within the rectal microbiome of animals feeding
on grass. This group of bacteria uses dietary fibre as their
energy source. The increased numbers of Ruminococca-
ceae and Lachnospiraceae in the gut microbial community
are indicative of a more complete fermentation of dietary
fibre, starch and improved utilization of nutrients. These
taxons are also represented by acetogens that use hydro-
gen as their energy source. An increase in the number of
these microorganisms is associated with the reduction of
methane production, as was observed during the experi-
ment in the local cattle. In grain fed cows, the bacteria of
the family Ruminococcaceae transform primary bile acids
into secondary bile acids, thus promoting normal diges-
tion [15-17].

High numbers of Clostridiaceae are observed in the
jejunum in the animals fed with concentrated feeds and
in weaned calves. Most of Clostridiaceae are commensal
bacteria involved in carbohydrate and protein digestion.
Some Clostridiaceae, such as Clostridium perfringens, cause
anumber of human and animal infectious diseases [16, 17].
The bacteria of the family Coriobacteriaceae are capable of
modulating lipid metabolism in animals; therefore, their
large numbers are detected in the steers that demonstrate
high body weight gain [16].

Shabat S. K. et al. found that the microorganisms of
the family Lachnospiraceae prevailed within the intestinal
microbiome of the milking cows with the lowest feed ef-
ficiency [18]. F. Li et al. also observed a larger proportion
of Lachnospiraceae in the cattle with low feed efficien-
cy [19]. However, these data are not consistent with the
studies carried out by P.R. Myer et al., who proved that the
number of the representatives of the family Lachnospira-

ceae is higher in the microbiota composition in the steers
showing the highest weight gain [20]. An increase in the
number of Lachnospiraceae contributes to a more inten-
sive breakdown of feed components by bacterial enzymes
in the caecum, thus leading to an increased synthesis of
volatile fatty acids and an increase in the amount of nutri-
ents. Many representatives of the family Lachnospiraceae
produce butyrate, a microbial metabolite serving as the
source of energy for intestinal epithelial cells [3, 14, 15].
The undertaken study revealed that the number of Lachno-
spiraceae detected in the local cattle was higher than that
in Aberdeen Angus cattle. As P. R. Myer et al. noted, the
number of microbes of the family Erysipelotrichaceae was
higher in the caecum of steers demonstrating the highest
body weight gain and the lowest daily average feed in-
take [20]. Erysipelotrichaceae bacteria are involved in lipid
metabolism, and a decrease in their number promotes
an increase in intestinal permeability and inflammation
development [15]. These microorganisms were detected
in all the Aberdeen Angus cows and one local breed cow.
The family Enterobacteriaceae includes, along with harm-
less symbionts, certain familiar pathogens [16]. Our study
revealed the presence of the bacteria of the genus Serratia
in Aberdeen Angus cattle (2.3% of cases) and in the local
breed cows (0.9%); the bacteria of the genus Escherichia
were detected in all the Aberdeen Angus cows (2.6%)
and in one local breed cow (1.2%). It is known that the
microorganisms of the genus Escherichia inhibit gut tran-
sit and intestinal motility [21], the representatives of the
genera Escherichia and Streptococcus produce toxins [20].
The study showed that Escherichia albertii, which posses-
ses the eae gene as distinct from Escherichia coli, was the
most abundant species of microorganisms among those
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detected in all the Aberdeen Angus cows and in two local
cattle [22]. Escherichia coli was detected only in one head
of local cattle (0.3%). In the tests of fecal samples from local
cattle, Clostridiaceae bacterium genome was detected in
one animal (1.3%). The proportion of Escherichia coli was
significantly higher in case of inflammation of intestine,
resulting in disbiosis. An increase in the number of patho-
genic Escherichia coli and Clostridium perfringens popula-
tions was observed in the rumen and hind gut of cows, in
the diet of which grain prevails [7].

Genus-level profile of bacteria detected in Aberdeen
Angus and local breed cows is displayed in Figures 3 and 4.

Figure 3 shows that the bacterial genera Alkaliphi-
lus (7.0%), Clostridium (6.6%), Acinetobacter (4.1%), Soli-
bacillus (4.2%), Blautia (3.2%), Colomator and Methano-

brevibacter (3.0%), Serratia (2.3%), Ruminococcus (2.2%),
Escherichia (2.6%) were the major rectal microbiome
taxons in Aberdeen Angus cattle. The following bacte-
rial genera prevailed in the local breed cattle: Clostri-
dium (7.5%), Acinetobacter (7.0%), Blautia (3.7%), Solibacil-
lus (2.7%), Alkaliphilus and Colomator (2.6%), Ruminococcus
and Oscillospira (2.5%), Escherichia (1.2%) (Fig. 4).

Methane produced by methanogenic bacteria residing
in the rumen of cattle is one of the air pollution sour-
ces [23]. The bacteria of the genus Methanobrevibacter
were detected in all the Aberdeen Angus cows and in two
local cattle, the bacteria of the genus Methanosphaera
were detected only in one local breed cow.

The representatives of the genus Lactobacillus were
detected only in two Aberdeen Angus cattle. Lacto-

bacillus species produce lactic acid (lactate) as the ma-
jor final product of carbohydrate metabolism and are

Percentage

Virgibacillus
Thermobaculum
Tenacibaculum
Streptomyces
Sphingobacterium

Slackia

Sharpea
Sedimentibacter
Prevotella
Planifilum
Pedobacter
Parabacteroides
Oribacterium
Olivibacter
Mogibacterium

Methanobrevibacter

Longilinea
Johnsonella
Flavobacterium

Exigoubacterium

Erysipelothrix
Dysgonomonas
Desulfotomaculum
Coprococcus

Clostridium

involved in the biological transformation of bile acids. In
the course of the study, the bacteria of the genera Lacto-
bacillus, Streptococcus and Sharpea were detected in one
local breed cow, Selenomonas - in two local cows. The
microorganisms of the genus Ruminococcus are involved
in polysaccharide degradation [15, 17]. As literature data
show, Ruminococcus species are more abundant in the
animals fed with grain, whereas Solibacillus and Acine-
tobacter are more frequently detected in the cows fed
with grass [3, 16], and this is consistent with the results
of our experiments.

It is known that the microorganisms of the genera
Streptococcus and Bifidobacterium prevail in the gut micro-
bial community in the cattle fed a high grain diet and in
case of rumen acidosis. These bacteria produce lactic acid
as a result of starch fermentation in the rumen [14, 16]. The
members of the genus Bifidobacterium demonstrate anti-
microbial activity and produce acetate [14, 15]. Our study
revealed that the representatives of these genera were
present only in one local breed cow.

The microorganisms of the genera Butyrivibrio and
Blautia are frequently found in feed-efficient steers [11].
Butyrivibrio species degrade pectin, phenylalanine, tyro-
sine and tryptophane [12, 15]. The bacteria of the genus
Blautia are characterized by hydrogen and carbon dioxide
utilization and the ability to produce acetate (acetic acid)
during complex carbohydrate degradation. The bacteria
of the genus Akkermansia produce fatty acids, such as
acetate, propionate and butyrate. The number of Akker-
mansia decreases in case of inflammatory intestinal disor-
ders [15, 20]. The bacteria of the genus Lysinibacillus use
oxygen in the process of sugar and simple carbohydrate

Caldicellulosiruptor

Blautia
Bacteroides
Atopobium
Anaerostipes
Akkermansia

Acinetobacter

Acetobacterium

metabolism. Alcaliphilus peptidifermentans, a peptide fer-
menting and iron Fe (lll) reducing microorganism [24], was
detected in three Aberdeen Angus and two local cattle.

In the animals fed with concentrated feeds, the repre-
sentatives of the genus Prevotella were found to be the
key propionate and succinate producing bacteria [7].
Prevotella species are involved in polysaccharide and
protein breakdown, they are found in the rumen and ca-
pable of growing effectively in the acidic environment at
apHof5.1[12, 14]. The number of these bacteria increases

8 in case of methanogenesis inhibition. Besides, Prevotella

Fig. 4. Gut microbial community profile (bacterial genus level)
in local breed cattle
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species can degrade pectin and produce methanol in the
rumen [12, 23]. The bacteria of this genus were detected
only in two local breed cows.
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CONCLUSION

Thus, during the studies, the taxonomic structure was
determined and comparative analysis was carried out with
regard to the intestinal bacterial microbiome of imported
and local breed cattle.

The fact that the members of the phylum Euryarchae-
ota prevail in Aberdeen Angus cattle as compared to the
local cattle is indicative of increased methane production.
In particular, the methanogenic bacteria of the genera
Methanobrevibacter and Methanosphaera were more fre-
quently detected in Aberdeen Angus cattle. The bacteria
of the families Lachnospiraceae and Blautia prevailed in the
gut microbiome of the local cattle, and this is indicative of
their advantage over Aberdeen Angus cattle, since these
families are acetogenic bacteria. The microorganisms of
the family Prevotellaceae, also being acetogenic, were de-
tected in the local cattle only.

The opportunistic microorganisms of the genus Serratia
were detected in all the tested imported cows. Escherichia
coli and Serratia were detected in one local breed cow;
Clostridium perfringens were detected in another cow.

The representatives of the families Bacteroidaceae and
Peptococcaceae prevailed in the gut microbial communi-
ty of the local cattle. The bacteria of the family Prevotella-
ceae were detected only in the local breed cows demon-
strating high body weight gain. The representatives of
the families Ruminococcaceae and Coriobacteriaceae pre-
vailed in the local cattle. These microorganisms normal-
ize digestion, improve nutrient utilization, thus leading
to an increase in animal body weight gain. The bacteria
of the genus Bifidobacterium were detected only in one
head of local cattle.

Thus, the results of the study showed that the intestinal
microbiome of the local cattle includes a smaller number
of methanogens and widely represented acetogens; be-
sides, several pathogens, apparently associated with gra-
zing, were detected.
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HOayranuesa Ampa TnekoBHa, KaHAMAAT BeTepMHapPHbIX
HayK, CTapwui HayuHbln coTpypaHuk TOO «Kasaxckuii
Hay4YHO-UccnefoBaTeNbCKUN WHCTUTYT KMBOTHOBOACTBA
1 KOPMOMPOU3BOACTBax, . AnimaTbl, Pecriybnuvka KasaxcTaH.

[ayrannesa Cayne TnekoBHa, KaHAMAAT BETEPUHAPHbIX HaYK,
BeAyLMIA HayuYHbI coTpyaHMK TOO «Hay4yHO-Npor3BOACTBEHHDI
LIeHTP MUKPOGVONOrn 1 BUPYCONOrnuy, r. Anmatbl, Pecriy6nuka
KasaxcraH.

Kunees Mapat AiijapoBuy, JOKTOP CeIbCKOXO3ANCTBEHHbIX
Hayk, npodeccop, akapemrk HAH KaszaxcTaHa, raBHbli HayuYHbI
coTpyaHnk TOO «Kasaxckuin Hay4YHO-uccneposaTenbCKuin
VNHCTUTYT XNBOTHOBOACTBA U KOPMOMPOW3BOACTBaY, I. AiMaTbl,
Pecny6nuka KasaxctaH.

ApbiHrasunes bepuk CepukosudY, KaHAMAAT CeNbCKO-
XO3ANCTBEHHbIX HayK, CTapLIMNA Hay4HbI cOTPYAHUK TOO «Ka-
3aXCKUI HaYYHO-CCNefoBaTeNIbCKUA MHCTUTYT KBOTHOBOACTBA
1 KOPMOMPOU3BOACTBax, . AnimaTbl, Pecriybnuvka KasaxcTaH.

Cembaesa Alirynb l6parnmoBHa, MarucTp, MIagLWLNIA HayYHbliA
coTpyaHuk TOO «Ka3axcKuil Hay4YHO-uccnefnoBaTenbCKuin
WHCTUTYT XMBOTHOBOACTBA U KOPMOMPOU3BOACTBAY, . AfiMaThbl,
Pecny6nuka KasaxctaH.

JlaBpeHTbeBa TaTbAHa AnekcaHApoBHa, 6akanasp, MnagLWni
HayuHbI coTpyAHUK TOO «KazaxcKui HayYHO-UcCnefoBaTeNbCKuin
VNHCTUTYT XMBOTHOBOACTBA U KOPMOMNPOU3BOACTBAY, . AfimaTbl,
Pecny6nuka KasaxctaH.
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