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Plan prezentac;i

+ Stres cieplny a jego skutki

* Mikrobiota a ekspresja genow
» Materiat badawczy

* Metodyka

* Wyniki
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Stres cieplny a jego skutki (1)

t Sweating and t Health Problems

drooling and Mortality, BIOSTAT STICS GROUP

t Rectal Temperature WROC! AW, POLAND

t Water Impaired Tinpdired

Consumption Impaired Rumen Y 3 l Activity
I : N Reproduction
mmunity Function

t s
t Maintenance Energy
l, Feed Intake T Restlessness

‘ Milk Production
l Rumination

Toledo, I. M., Bucklin, R. A,, Dahl, G. E., & Beede, D. K. (2019). Methods to Relieve Heat Stress for Florida
Dairies. In EDIS (Vol. 2019, Issue 3). University of Florida George A Smathers Libraries.
https://doi.org/10.32473/edis-ae022-2019

Consequences of Heat Stress

Visible Signs of Heat Stress
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Stres cieplny a jego skutki (I1)

WIETRZENIE
STALY DOSTEP | OBNIZENIE

DO WODY TEMPERATURY
W OBORZE

STALY B
BIOSTAT 5TICS GROUP
M O N ITO RI N G WROC! AW, POLAND
ZACHOWANIA
Z\WIERZAT

OCHRONA PRZED KONTROLA

OCENA

EKSPOZYCIA NA PRZEZUWANIA PARAMETROW

StONCE NA ORAZ POBORU
PASTWISKU PASZY

MOLEKULARNYCH
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Mikrobiota

CS GROUP
POLAND

i

Host genome \ 4

g™
-3 - o
<

g Gut microbe
%

State of health of the host * h)
[
Chen, B,, Li, D., Leng, D., Kui, H., Bai, X., & Wang, T. ‘ £ Al}[’}u
(2022). Gut microbiota and meat quality. In Frontiers PRGEP. Envi .
in Microbiology (Vol. 13). Frontiers Media SA. : A Savironmen
https://doi.org/10.3389/fmich.2022.951726 Meat quality
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Ujecie ilosciowe odpowiedzi na stres cieplny

Q Differentiol pressure
sensors / Thermistors

O Laser distance sensors

O Accelerometer

0 Infrared thermal camera

RESPIRATORY
RATE

Q Vaginal Probe
Q Rectal Probe
Q Rumen-reficular bolus
QO Sub-cutaneous device

‘CORE BODY
TEMPERATURE

0 Intrared thermal camera
O Digial infrared thermoal
imaging

SURFACE BODY
TEMPERATURE

MILK
TEMPERATURE

O Temperature sensors
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Q Infrared absorption
spectioscopy

Q Photoplethysmographic imaging
Q Balistocardiography

Q Polar spot fester

QO Oscilometric based blood
pressure module

Sejian, V., Shashank,
C.G., Silpa, M. V,,
Madhusoodan, A. P.,
Devaraj, C., & Koenig,
S. (2022). Non-
Invasive Methods of
Quantifying Heat
Stress Response in
Farm Animals with
Special Reference to
Dairy Cattle. In
Atmosphere (Vol. 13,
Issue 10, p. 1642).
MDPI AG.
https://doi.org/10.3390/
atmos13101642




Cel badan
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Materiat — osobniki

. 155 kréw (Beijing Shounong Livestock Development Co., Ltd)

. Fenotyp mierzony w okresie laktacji (dwa razy dziennie przez dwa dni)
. Ocena oddechowa

. Temperatura ciafa

. Poziom Slinienia

. Informacja rodowodowa
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Materiat i metody — mikrobiota

. 138 proébek katu
. 2017, 20182019
. gen 16S rRNA (region V3-V4)
. sekwencjonowanie NGS:
. Illumina HiSeq-PE250
(prébki 2017)
. Illumina MiSeqg-PE300

(prébki 2018 i 2019)
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Materiat i metody — ekspresja genow

* 71 probek krwi

* RNA izolowano z leukocytow "7\

e 2017,2018i 2019 X 7

* biblioteka cDNA => mRNA

* sekwencjonowanie NGS: NovaSeq 6000

STAR + Picard+ RNA-SeQC

the Gene Ontology
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Metody — integracja danych

dziwa 3. Topslogical sverlap matnx
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5

PC1: 81% variance
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Wyniki — mikrobiota
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Wyniki — mikrobiota

Helcococcus 1
Succinivibrio 4
22
Rhodococcus 1
evosia 4
Pseudonocardia
Reyranella 4
Catellatospora
Spira
Amycolsiops/e]
mycolatopsis

4 Kribbella
Brevundlmonas 1
Nocardioides
Candidatus Solibacter
Cupriavidus
ocardia
Acidovorax
Sghmgomonas 1
treptomyces
Kaistobacter 1
Rhodoplanes 1
Pseudobutyrivibrio 1

Genera

hizobium A

logFC of significant genera
[

logFC

Phyia ® Acidobacteria @ Bacteroidetes ® Proteobacteria
Yl@8 @ Actinobacteria ® Firmicutes ® Verrucomicrobia




Wyniki — mikrobiota

Phenotype Drooling score ® Rectal temperature ® Respiratory score
® Heélcococcus
odze  ® Cupriavidus
0977 ® Acidovorax
0415 0477 ® Azospira
o762 ® Kaistobacter
0.942 0:000 e Sphingomonas
0.884 o
o4 ogis _ * Devosia
0.881 ; ® Rhodoplanes

0813 ® Rhizobium

* Reyranella

® Brevundimonas
e Kribbella

0.959
o764 04T e Pseudonocardia
0.930 y 0586 @ Nomrdha |
0.938 © mycolatopsis
0.756
® Rhodococcus
0941-0817 odig ® Streptomyces
e “Catellatospora
® Nocardioides
oldea e DA101

L] Candidatus Solibacter
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Wyniki — ekspresja genow

e 2035 genéw powigzanych z temperaturg
e 1886 z poziomem dlinienia
* 1958 zoceng oddechowg
* ok. 80% tych gendw wykazywato obnizong ekspresje
* Niescharakteryzowane geny: ENSBTAG00000024272
(RT), ENSBTAG0O0000050067 (RS)
i ENSBTAG00000051290 (DS)
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Wyniki — ekspresja genow

Viral protein interaction with |
cytokine and cytokine receptor

PI3K-Akt signaling pathway 1 ®

Herpes simplex virus 1 infection 4 .

EGFR tyrosine kinase inhibitor |
resistance

Cytokine-cytokine receptor | Y
interaction

Chemokine signaling pathway 4 [ J

Antifolate resistance 1 .

0.00 0.05 0.10
Gene ratio

DN count ¢ 20 @ 30 @ 20 @ 50 @

.adjus)
P-4l 5.00 0.01 0.02 0.03 0.04

Pathway analysis. Dot plot of the statistically significant KEGG pathways shared between all the phenotypes. Gene ratio represents genes related
to KEGG pathway/total number of significantly differentially expressed genes and count is the number of genes that belong to a given pathway.
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Wyniki — ekspresja genow

metal ion transport .

G protein-coupled receptor
signaling pathway

cellular response to endogenous Y
stimulus
cell surface receptor signaling .
pathway
0.00 0.05 0.10 0.15
Gene ratio

] © 20 © 25 @ 30 @ 35 @ 4
p.adust, Count ° [ ] [ ]

.00 0.01 0.02 0.03 0.04
Pathway analysis. Dot plot of the statistically significant GO pathways related to biological processes for respiratory score phenotype. Gene ratio
represents genes related to GO terms / total number of significantly differentially expressed genes and count is the number of genes that belong
to a given pathway.
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- . . . , 0.02 0.13 0.16 1
Wyniki — analiza integracyjna VN eme oz Q1
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Whnioski

. stres cieplny nie wptywa na ogdlne zréznicowanie sktadu mikrobioty
jelita grubego

. stres cieplny sprzyja hamowaniu wzrostu niektérych populacji
drobnoustrojow

. wiekszos¢ zmian jest powigzana z temperaturg ciata

. stres cieplny powoduje obnizenie ekspresji niektérych gendw (ktére
moga by¢ biomarkerami)

. interakcje pomiedzy mikrobiotg a ekspresjg gendw gospodarza sg
istotnie zwigzane z podatnoscia na stres cieplny

. wykorzystanie wielu Zrédet danych biologii systemdw (multiomiki)

wykazaty waznosc¢ takich badan przy cech o ztozonym modelu
dziedziczenia
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