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    CORE ACTIVITY OF THE INSTITUTE

● CONDUCTING RESEARCH (BASIC, APPLIED, INDUSTRIAL), DEVELOPMENT WORK IN ANIMAL 

PRODUCTION AND MANAGEMENT OF AGRICULTURAL LANDSCAPE

● APPLYING RESEARCH FINDINGS TO PRACTICE



DEPARTMENT OF ANIMAL MOLECULAR BIOLOGY

● INDIVIDUAL IDENTIFICATION AND PARENTAGE TESTING,

● GENOTYPING FOR BREEDING USING 60K ILLUMINA MICROARRAY

● POLYMORPHISM OF Β-CASEIN GENE IN CATTLE,

● ANIMAL FORENSIC GENETICS,

● SCRAPIE GENOTYPING IN SHEEP,

● SPECIES IDENTIFICATION OF ANIMAL COMPONENTS,

● KARYOTYPE ANALYSIS,

● SEX IDENTIFICATION OF PARROTS AND OTHER BIRDS,

● DETECTION OF HONEY IN FOOD PRODUCTS.



POLISH FATTY PIGS

Puławska breed Złotnicka white Złotnicka spotted



GENETIC RESOURCES PROTECTION PROGRAM FOR PUŁAWSKA, 
ZŁOTNICKA WHITE AND ZŁOTNICKA SPOTTED PIGS
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NUTRIGENOMICS

• A BRANCH OF SCIENCE DEALING WITH THE STUDY OF THE INFLUENCE OF FOOD INGREDIENTS 

ON THE REGULATION OF GENE EXPRESSION.

• NUTRIGENOMICS IS AN INTERDISCIPLINARY SCIENCE THAT ENCOMPASSES GENETICS, 

MOLECULAR NUTRITION, MOLECULAR BIOLOGY, PHARMACOGENOMICS, MOLECULAR 

MEDICINE, AND BIOINFORMATICS.



NUTRIGENETICS

• Nutrigenetics, in turn, deals with the genetic differences between people, which 
translate into the fact that each of us reacts differently to the same dietary 
components.

• Genodiet, personalized nutrition



EFFECT OF FEEDING PIGS WITH VARIOUS 
TYPES OF FAT ON CHANGES IN GENE 

EXPRESSION IN THE LIVER.
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FATTY ACIDS COMPOSITION OF DIET

• ONE OF THE MOST IMPORTANT FACTORS INFLUENCING THE INCIDENCE OF CIVILIZATION DISEASES

• POTENTIAL MOLECULAR MECHANISM: OXIDATIVE STRESS, INFLAMMATION, MITOCHONDRIAL 

DYSFUNCTION, AUTOPHAGY AND PROTEOSTASIS DISORDERS, LIPOTOXICITY

• FATTY ACIDS - IMPORTANT SIGNAL MOLECULES



C18:3 Α LINOLENIC ACID
ALA

cardiovascular-protective
neuro-protective

Reduces the risk of diabetes T2D

anti-inflammatory

 anti-cancer
Decreses body weight

anti-osteoporotic

antioxidative



C16:0 PALMITIC ACID

proinflammatory

cancerogenous

Increases the risk of 
cardiovascular disease

Increases insulin-resistance

Changes gut microbiome

increases beta amyloid 
genesis 



MCFA : MYRISTIC C14:0, LAURIC C12:0, CAPRIC C10:0, 
CAPRYLIC C8:0

antibacterial risk of cardiovascular disease ?

Cancerogenous 
(colorectal cancer)?

.

Alzheimer`s disease?



Group I - rapeseed oil Group II - beef tallow Group III - coconut oil

Liver samples were collected from the animals for gene expression analysis



Composition of fatty acids in the feeds used in the 
experiment.



Fatty acid composition of pig back fat receiving different types of fat in 
the diet



Materials and Methods     



RESULTS
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RESULTS

DEGs – Differentially Expressed Genes
            









qPCR validation – relative mRNA 
expression





EFFECT OF VITAMIN D3 
SUPPLEMENTATION OF PIGS DIET ON 
TRANSCRIPTOME AND PROTEOME IN 

SELECTED TISSUES.
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THE CONNECTION BETWEEN VITAMIN D3          
AND MEDICAL CONDITIONS

● OBESITY
● TYPE II DIABETES
● DEPRESSION
● CANCER
● MYOPATHY
● CARDIOVASCULAR DISEASES 
● DECREASED IMMUNITY +
● RICKETS, OSTEOPOROSIS +



STUDY GOALS:
● DETERMINING THE IMPACT OF VITAMIN D3 SUPPLEMENTATION ON 

BIOLOGICAL PROCESSES OCCURRING IN PIG TISSUES;

● ASSESSING THE SUITABILITY OF USING THE DOMESTIC PIG AS A 
MODEL FOR PROCESSES OCCURRING IN HUMANS UNDER THE 
INFLUENCE OF VITAMIN D3;

● ANALYSIS OF  THE IMPORTANCE OF VITAMIN D3 SUPPLEMENTATION 
IN HUMANS AND ANIMALS;

● DETERMINATION OF THE OPTIMAL DOSE;

● CHECKING THE POSSIBILITY OF OBTAINING PORK PRODUCTS 
ENRICHED WITH VITAMIN D (MEAT AND FAT) BY SUPPLEMENTING 
THE ANIMAL DIET WITH THIS VITAMIN.



Materials and 
methods



RESULTS
● SUPPLEMENTATION WITH 5000 U/KG OF FEED RESULTED IN AN OVER 3-FOLD INCREASE, AND 

SUPPLEMENTATION WITH 10000 U/KG OF FEED RESULTED IN A 4-FOLD INCREASE IN VITAMIN 
D3 STATUS IN BLOOD (P<0,0001);
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● SUPPLEMENTATION WITH HIGH DOSES OF VITAMIN D3 CAUSES CHANGES IN THE 
EXPRESSION OF 115 GENES IN THE CASE OF THE DOSE OF 5000 U / KG OF FEED, AND 140 
GENES IN THE CASE OF THE DOSE OF 10000 U / KG OF FEED IN THE LIVERS;

expressed genes diff. expr. % diff. exp. genes up regulated down regulated
A vs B 16551 0,69 114 6 108

A vs C 16549 0,85 140 12 128

B vs C 16657 0 0 0 0



• liver samples – validation of sequencing results by RT-PCR;







SUMMARY

• NUTRIGENOMICS - A BRANCH OF SCIENCE THAT 

STUDIES THE EFFECT OF FOOD INGREDIENTS ON 

THE REGULATION OF GENE EXPRESSION.

• NUTRIGENETICS DEALS WITH THE GENETIC 

DIFFERENCES BETWEEN PEOPLE, WHICH MEAN 

THAT WE ALL REACT DIFFERENTLY TO THE SAME 

DIETARY COMPONENTS.

• STAGES OF THE NUTRIGENOMIC EXPERIMENT:

• NUTRITIONAL EXPERIMENT

• COLLECTION OF SAMPLES

• MOLECULAR STUDIES: RNA-SEQ, QPCR

• BIOINFORMATIC ANALYSIS

• DATA INTERPRETATION
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