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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



Page 3

A
n

im
al

 p
ro

te
in

Feed & other inputs

Potential

Actual
ECONOMY

SOCIETY ENVIRON-
MENT



Page 4

Genome Environment

PHENOTYPE
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Environment
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Latest version released in 2022

• Coding Genes 17,007

• Non-coding genes 13,040
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One gene
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Ge n e s Pa t h w a ys  & fu n c t io n s Va lu e -in s ig h t s

“A limitation of 
branched-chain 
amino acids is 
costing you 3 

points of FCR…” 
*
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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 Illumina platform
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Farm Housed 
birds

(#)

Slaughter 
age 
(d)

Adjusted 
FCR
(g/g)

Final 
average 

BW
(g/bird)

Mortality 
(%)

Performance 
category

Farm 1 113,100 63 1.933 4,187 6.54 Low 
Performing

House A 37,700 63 1.925 4,191 6.13

House B 37,700 63 1.958 4,155 7.34

House C 37,700 63 1.915 4,214 6.14

Farm 2 81,700 63 1.868 4,246 4.32 High 
Performing

Farm 3 154,400 63 1.867 4,309 4.60 High 
Performing

Farm 4 78,000 63 1.923 4,096 5.38 Low 
Performing
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His t o lo g ica l d iffe re n ce s  in  je ju n u m
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Diffe re n t ia l g e n e  e xp re s s io n  o f Lo w  ve rs u s  Hig h  p e rfo rm in g  fa rm s

Purple = downregulated; green = upregulated

Analysis Differentially 
expressed genes1

adj P < 0.05

Low Performing vs. 
High Performing

1,307

1 From a total of 14,828 genes analysed
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Pa t h w a y e n rich m e n t  in  live r. Lo w  Pe rfo rm a n ce  ve rs u s  Hig h  Pe rfo rm in g  Fa rm s  

Purple = downregulated; green = upregulated Cellular response to heat stress
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Live r  p a t h w a ys  w it h  t h e  h ig h e s t  a s s o c ia t io n  w it h  villi le n g t h  t o  c ryp t  ra t io s  
in  je ju n u m

99 features
R2 = 0.99
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Live r  p a t h w a ys  w it h  t h e  h ig h e s t  a s s o c ia t io n  w it h  fin a l flo ck  FCR

34 features
R2 = 0.75
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Live r  p a t h w a ys w it h  t h e  h ig h e s t  a s s o c ia t io n  w it h  fin a l flo ck  m o rt a lit y

44 features
R2 = 0.70
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Lo w  P e rfo rm a n ce  ve rs u s  Hig h  P e rfo rm a n ce  Flo ck s

↑ Growth 
signalling

↑ Immune 
regulation

↑ Nutrient 
absorption

↑ Metabolic 
flexibility

Oxidative 
stress 

demands

Heat stress

↓ Nutrient 
absorption

↑ Glucose
↓ Fatty acid 
metabolism
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Ge n e  e xp re s s io n  ca n  p ro vid e  va lu a b le  in s ig h t s  o f 
p ro b le m s  a n d  s o lu t io n s  in  p o u lt ry p ro d u c t io n

Gu t  h e a lt h Dis e a s e Nu t rit io n a l d e fic ie n c ie s

To xic it ie s St re s s Fe e d  a d d it ive s
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• Cheaper, faster, better applications

• Integration of data

• Actionable data as a competitive 
advantage
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