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Objetivo

O objetivo do estudo foi determinar se o0s
biomarcadores recentemente identificados
(RSAD2 e IFI44) por meio de RNASeq (Rocha
et al., 2020) sédo estimulados pela presenca do
concepto bovino no inicio do diestro em células
mononucleares do sangue periférico (PBMCSs).
Portanto, nos objetivamos testar a hipotese que
esses transcritos podem apresentar uma
resposta mais pronunciada a estimulagéo pelo
interferon-tau (IFN-t) do que os genes classicos

estimulados pelo IFN-t (ISGs).
Métodos e Procedimentos

Experimento 1

Foram coletadas amostras de sangue (25 mL)
de vacas Nelore (Bos taurus indicus, N = 9) entre
os dias 10-12 apds a ovulagdo por meio de
puncéo da veia jugular em tubos heparinizados
com sodio (BD Vacutainer) para o isolamento de
PBMCs. Essas foram isoladas por centrifugacao
em gradiente de densidade usando uma solucéo
de Ficoll-Paque (GE Healthcare), de acordo com
o protocolo descrito por (Pugliesi et al. 2014).
ApO6s o isolamento, as PBMCs (7 x 108
células/mL) foram cultivadas em meio RPMI-
1640 (Sigma-Aldrich) suplementado com soro
fetal bovino inativado (LGC, 10-bio-500) e

penicilina-estreptomicina (Sigma-Aldrich), com

(grupo IFN-t) ou sem (grupo Controle) a
presenca de IFN-t ovino recombinante (rIFNT-t;
100 ng/mL). As células foram cultivadas por 24
horas em uma atmosfera Umida a 37°C em 5%
de CO2. Ao final do periodo de cultura, a
viabilidade foi avaliada por coloracdo com azul
de Tripan (0,4%; Sigma Aldrich). As células
coletadas foram submetidas a extragdo de RNA
PureLink™ RNA Mini Kit

(Invitrogen™). O RNA isolado foi tratado com

com o kit

DNase | e submetido a transcrigdo reversa para
sintese de cDNA. O SYBR Green PCR Master
Mix foi usado para reacfes de amplificagcdo em
Step One Plus (Life
Technologies). A expressao relativa de dois
genes de referéncia (PPIA e GAPDH) e trés
genes-alvo (RSAD2, IFl44 e 1SG15) foi

analisada.
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Experimento 2

Amostras de sangue foram coletadas de vacas
Nelore (N = 10) para o isolamento de PBMCs
conforme métodos descritos no Experimento 1.
As PBMCs isoladas (7 x 10° células/mL) foram
cultivadas em Lavado Uterino de vacas no 18°
dia da fase de diestro (UF-Controle) ou de vacas
prenhes no 18° dia (UF-Concepto), ambas
contendo 0,1% de soro fetal bovino (LGC, Ref.
10-bio-500), por 12 horas, em uma atmosfera
Umida a 37°C em 5% de CO2. A extracdo de



RNA e a subsequente analise da expresséo
génica por RT-PCR foram realizadas conforme

descrito no Experimento 1.
Resultados

Em ambos 0s experimentos, a expresséo génica

apés o0 cultivo dos genes alvo foi
significativamente maior (P<0.05) nas PBMCs
nos grupos tratados com rIFN-t e UF- Concepto
gue seus respectivos controles. A mudanca
relativa do grupo tratado em relagédo ao controle
foi maior (P<0.05) para os genes ISG15 e
RSAD2, do que para o gene IFI44 nos dois
experimentos.

Grafico 1- Mudanca relativa do experimento 1 e

2

PBMC PEMC (M SCiS
S 4001p <0.0001 A S 601p =002 S
© ©
§ 300 5w
& 200 8
s 3
¢ ol € o

Conclusao

Conclui-se que tanto o ISG classico (ISG15)
avaliado quando o novo marcador RSAD2
apresentaram maior resposta ao estimulo do
IFN-t e UF-Concepto quando comparados ao
gene IFl144 em PBMCs. A similar eficiéncia em
responderem ao estimulo do concepto bovino
podem servir como base para uso associado de
ISGs classicos e ndo classicos para melhorar o
diagnostico precoce de gestacdo em bovinos.
Além disso, os resultados dos experimentos
realizados sugerem que IFN-t € o principal
constituinte secretado pelo concepto bovino na
comunicacao materno-embrionaria para

estimulo nos transcritos avaliados.
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Objective

The objective of the study was to determine
whether biomarkers recently identified (RSAD2
and IF144) through RNASeq (Rocha et al., 2020)
are stimulated by the presence of the bovine
conceptus at the beginning of diestrus in
peripheral blood mononuclear cells (PBMCs).
Therefore, we aim to test the hypothesized that
these transcripts may present an earlier and
more pronounced response to interferon-tau
(IFN-t) stimulation compared to classical genes
stimulated by IFN- t (ISGs).

Methods and Procedures

Experiment 1

Blood samples (25 mL) were collected from
Nelore cows (Bos taurus indicus, N=9) between
days 10-12 after ovulation (DO = day of
ovulation) through jugular vein puncture in
sodium heparinized tubes (BD Vacutainer) for
isolation of PBMCs. PBMCs were isolated by
density gradient centrifugation using a Ficoll-
Paque solution (GE Healthcare), according to
the protocol described by (Pugliesi et al. 2014).
After isolation, PBMCs (7 x 106 cells/mL) were
cultured in RPMI-1640 medium (Sigma-Aldrich,
Ref. 22400071) supplemented with inactivated
Fetal Bovine Serum (LGC, 10-bio-500), and

Penicillin-Streptomycin  (Sigma-Aldrich), with

(rIFNT group) or without (Control group) the
presence of recombinant ovine IFN-t (rIFN-t; 100
ng/mL). The cells were cultured for 24 hours, in
a humidified atmosphere at 37°C in 5% COa. At
the end of the culture period, the viability was
assessed by Trypan blue (0.4%; Sigma Aldrich)
staining. The collected cells were directed to
RNA extraction and subsequent analysis of gene
expression by RT-PCR. The RNA was extracted
using PureLink™ RNA Mini Kit (Invitrogen™).
The isolated RNA from samples were treated
with DNase | to avoid genomic DNA
contamination. Finally, RNA isolated was
subjected to reverse transcription to the cDNA
synthesis. Analyses of relative abundance of
transcripts were performed using SYBR Green
PCR Master Mix (Life Technologies) for
amplification reactions in a Step One Plus
thermocycler (Life Technologies). The relative
expression of two reference genes (PPIA and
GAPDH) and three target genes (RSAD2, IFl44
and ISG15) was analyzed.

Experiment 2

Blood samples were collected from Nelore cows
(N=10) for the isolation of PBMCs using the
same method described in Experiment 1.
Isolated PBMC (7 x 106 cells/mL) were cultured

in UF from cows in day-18 of diestrus phase (UF-



Control) or from day-18 pregnant cows (UF-
Conceptus) both containing 0.1% FBS (LGC,
Ref. 10-bio-500) for 12 hours, in a humidified
atmosphere at 37°C in 5% CO. RNA extraction
and subsequent analysis of gene expression by
RT-PCR was performed as described in

Experiment 1.
Results

In both experiments, expression of all target
genes was greater (P<0.05) in PBMCs treated
with rIFNT and UF-Conceptus than its controls.
The fold change in rIFNT and UF-Conceptus-
treated PBMC was greater (P<0.05) for ISG15
and RSADZ2, than for IF144 gene.

Graph 1- Fold change from Experiment 1 and 2.
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Conclusion

It is concluded that both the classical I1SG
(ISG15) assessed and the new marker RSAD2
showed a higher response to IFN-t and UF-
Conceptus stimulation when compared to the
IF144 gene in PBMCs. Their similar efficiency in
responding to bovine conceptus stimulation may
serve as a basis for the combined use of
classical and non-classical ISGs to enhance
early pregnancy diagnosis in cattle.
Furthermore, the results of the conducted
experiments suggest that IFN-t is the primary
constituent secreted by the bovine conceptus in
maternal-embryonic communication for the

stimulation of the evaluated transcripts.
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