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Using gene expression to
understand problems and solutions

ofpoultry production
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“....The application of chicken genetics via artificial selection by humans, however, began with the
domestication of the chicken in Neolithic times.” siegel et al., 2006
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The chicken reference acenome

| atest version released in 2022

e Coding Genes 17,007
e Non-coding genes 13,040

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog

m Chicken (bGalGal1.mat.broiler. GRCg7b) ¥
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An example
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A field study with broiler flocks

¢ Four farms from the same complex and age
¢ Mixed-sex Ross-708 broilers, NAE program

¢ Sixteen healthy birds per farm sampled at 28 d:

o Liver for mRNA sequencing

o Jejunum for histology

* RNA extracted

* MRNA was sequenced using the lllumina platform
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Performance at end of cycle (63 d)

Farm Housed Slaughter Adjusted Final Mortality Performance
birds age FCR average (%) category
(#) (d) (9/9) BW
(9/bird)
Low
Farm 1 113,100 03 1933 4,187 0.54 :
Performing
House A 37,700 03 1925 4,191 ©.13
House B 57,700 03 1.958 4,155 /.54
House C 37,700 63 1.915 4214 6.14
Farm 2 81,700 63 1868 4246 432 High
Performing
Farm 3 154,400 63 1867 4309 460 High
Performing
Farm 4 78,000 63 1923 4,096 538 oW

Performing
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Histological differences in jejunum

Crypt depth (um) Villi length : Crypt depth Crypt heterophils (0-5)
500 5 5
400 s81° 5 4
599 3.543
300 27ob 3
218k
200 2
100 1
0 0
High Performance Low Performance High Performance  Low Performance High Performance  Low Performance
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Differential gene expression of Low versus High performing farms

Analysis Differentially
expressed genes!

adj P<0.05

Low Performing vs.
: : 1,307
High Performing

TFrom a total of 14,828 genes analysed

Purple = downregulated; green = upregulated

Iﬁmmmmﬁlﬁmﬂ%

ENSGALG00000043725
PTAFR
LIPA
ZP1
CXCL13L2
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TMEM52
ATP1A1
PPARG
ATP2B1
YWHAG
UBXN4
MTDH
PTDSS1
NOTCH2
HSPH1
DNAJB1
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HSPA4L
ENSGALJG00000026426
HSPB8
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KMO
FTCD
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WNT11
EEF2KMT
SEMA4G
GPKOW
WRNIP1
1QCB1
L2HGDH
PEX6

Genes(paq<0.001)
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Liver pathways with the highest association with villilength to crypt ratios

in jejunum

Myogenesis

Glyoxylate metabolism and glycine degradation
ranscriptional activation of mitochondrial biogen...
Smooth Muscle Contraction

Triglyceride metabolism -

ynaptic phase of homologous DNA pairing and st...
FRS-mediated FGFR1signaling

Mitochondrial Fatty Acid Beta-Oxidation
Neurotransmitter release cycle

Synthesis of CL

Oxidative Stress Induced Senescence

Regulation of PTEN gene transcription
Pyroptosis

Digestion of dietary carbohydrate
Miscellaneous transport and binding events

isma lipoprotein assembly, remmodeling, and clear...
FCERI mediated Ca+2 mobilization

Nicotinate metabolism

Apoptosis induced DNA fragmentation

The tricarboxylic acid cycle -

0.525604

0.620980

-0.166961

-0.167810

-0.168428

-0.222279

0.238458

0.270602

-0.292995

-0.302660

-0.307715

-0.351585

Crypt depth

-0.600000 -0.400000 -0.200000 0.000000 0.200000

Jej_VC_Ratio
per (1) Activation point

99 features
R2=0.99
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Increased villi length to crypt depth ratios in jejunum
were associated with activated fat metabolism in liver

Villus
height

)))Q
= Crypt depth
\ S
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Liver pathways with the highest association with final flock FCR

Signaling by Rho GTPases, Miro GTPases.. 0.0061

Sulfur amino acid metabolism B o 004
TCF dependent signaling in response to.. B 0 0040
Cholesterol biosynthesis [ [efolext
Signhaling by Rho GTPases B 0.0035
Unfolded Protein Response (UPR) B 0.0035
Degradation of beta-catenin by the.. B 0.0030
Pyruvate metabolism B 00027
Class B/2 (Secretin family receptors) - 0.0026
Inositol phosphate metabolism I 00026
Mitochondrial fatty acid beta-oxidation of.. -0.0013 [
Metabolism of steroids -0.0015 [l
Glycolysis -0.0016 [
Antigen processing-Cross presentation -0.0017 [
Keratan sulfate/keratin metabolism -0.0030 -
Intestinal hexose absorption -0.0033 [
Purine catabolism -0.003 D
Antimicrobial peptides -0.0037 [N 24 features
Extra-nuclear estrogen signaling -0.0049 [N 02 = 075
-0.01 -0.005 O 0.005 0.01
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Liver pathways with the highest association with final flock mortality

Pyruvate metabolism

Signaling by Rho GTPases, Miro GTPases and..

TCF dependent signaling in response to WNT

Signaling by Rho GTPases

Inositol phosphate metabolism

Sulfur amino acid metabolism

Metabolism of porphyrins

Cholesterol biosynthesis

Pyruvate metabolism and Citric Acid (TCA) cycle
m RHO CTPase Effectors
m Cellular response to chemical stress
Fructose metabolism

Glycolysis

C-type lectin receptors (CLRs)

Intestinal hexose absorption

Glycogen metabolism

Metabolism of amino acids and derivatives
Interleukin-6 family signaling

Extra-nuclear estrogen signaling

Purine catabolism

0.1833

0.0946

0.0943

0.0899

0.0817

0.0692

0.0645

0.0450

0.0352

0.0324

0] 0.05 0.1 0.15 02

44 features
R2=0.70
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Low Performance versus High Performance Flocks

Oxidative
stress
demands

+ Glucose
L Fatty acid Heat stress

metabolism

v Nutrient
absorption

+ Metabolic

flexibility

+ Growth
signalling

» Nutrient
absorption

T Immune
regulation
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Gene expression can provide valuable insights of
problems and solutions in poultry production

(= g v4®
Gut health Disease Nutritionaldeficiencies

®%6

Toxicities Stress Feed additives
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AJlamk Addane Flas Frekrsva laanalsaAd”

e Cheaper, faster, better applications

e INntegration of data

e Actionable data as a competitive
advantage
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Contact Us for more ir

Luis Romero,PhD
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+351 936 259 799
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