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In this Presentation we will cover:

1. What is immune competence and why is it important?

2. How are immune competence phenotypes assessed?

3. What phenotypes are available and what analyses has been 

undertaken?

4. What is ImmuneDEX?

5. What does the future hold? 



Which sire has the best immune system to handle 
disease challenges?



• Consumer awareness and concern regarding the 
use of antibiotics in all food-producing animals is 
increasing

• Perceived contribution of agriculture to the ever 
increasing problem of antimicrobial resistance

Why?



Resistance to 

Disease

Productivity

Productivity  = Disease ResistanceX



• Selection for productivity alone is inadvertently

increasing disease susceptibility

• Restrictions on use of antibiotics in food producing animals is

reducing our ability to treat disease  

The Perfect Storm
is Brewing



Genetics x Environment x Management (GxExM)

E: Develop strategies to reduce environmental pathogen load.

M: Develop alternatives to antibiotics.

G:  Develop genetic strategies to improve disease resistance
(eg. ImmuneDEX).

What can we do as an Industry?

Be proactive rather than reactive



Genetic strategies to improve disease resistance

• Immune responses in cattle are heritable

• Breeding for resistance to specific diseases has been very successful

• Breeding for general disease resistance



Adaptive Immune Responses

Type I Type II

Intracellular Pathogens 
eg. viruses

(largely cell-mediated)

Extracellular Pathogens
eg. worms

(largely antibody-mediated)

Combine measures of cell-mediated and antibody-
mediated immune responses



Selection for resistance to one disease can inadvertently increase 
susceptibility to other diseases

Good strategy to combat –

• Complex diseases caused by multiple agents eg. BRD

• Emerging diseases

Breeding for General Disease 
Resistance



Assessing immune competence in Australian Angus

• Ensure testing does not restrict future sale of 
animals by using commercial vaccine to induce 
measurable responses

• Predict the ability of an animal to mount an immune 
response when under Stress

The “best” immune system is not the strongest one, but 
rather, the one that “maximises fitness in light of 
constraints” (Martin and Coon, 2010)



Assessing immune competence  

Induce immune responses (vaccination) on day of weaning

Measure immune responses

Combine measures of antibody and cell-mediated 
immunity to rank animals

Angus ImmuneDEX



• An Index which:-

• Predicts the ability of an animal to mount an Immune
Response to a disease challenge when Under Stress

• Is expected to reflect Broad-based Disease Resistance

• Will provide a tool for Australian Angus producers to place 
Selection emphasis on Health for the first time

ImmuneDEX
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• Lost production days = Days on feed when an animal died (based on $4.88/hd/day)

• Lost capital investment = Actual purchase cost of animal which died

• Disease treatment costs 

*Excludes labour costs, opportunity cost, disease risk costs
Requires validation in an industry standard disease risk environment

11.7% of animals (low immune competence) contribute to 35% total health 
associated costs incurred at feedlot

Health costs at the feedlot  

Immune competence group Cost / hd*

High $3.53

Average $28.24

Low $103.36





• Phenotypes for immune competence have been gathered and analysed on ~3000 
steer and heifer progeny from the Angus Sire Benchmarking Program (ASBP).

• Representing 165 sires (ASBP Cohorts 2,3,6,7)

• These phenotypes have been used to calculate Research Breeding Values (RBVs) 

• Sire list released in May 2019. 

Phenotypes Recorded and Analysed





• Moderately heritable (h2) 

– Antibody Mediated– 0.23 

– Cell Mediated – 0.28 

• Correlation suggesting 

– Weak, negatively correlated with some 
of the production traits (e.g. carcase
weight and eye muscle area), 

– Weak, favourably correlated with the 
stress and temperament related traits. 

Genetic Parameters
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ImmuneDEX

• Genomic breeding value 

• Selection Index optimally combining antibody and cell mediated 
components. 

• Provides an estimate of the genetic differences between animals for 
overall immune competence, a key component of resilience. 

• Higher ImmuneDEX values indicate an animal is expected to produce a 
higher proportion of progeny with an enhanced ability to resist disease 
challenges and therefore have a lower disease incidence. 



http://www.aaabg.org/aaabghome/proceedings23.php

http://www.aaabg.org/aaabghome/proceedings23.php


What the RBVs are saying 



Advice to breeders on using ImmuneDEX

• There is significant variation in the ImmuneDex value across the bulls 

– Ranging from +70 to +0

• Incorporating into breeding program

– Appropriate pressure aligning with your breeding objective

– Use as a screen/filter on potential sires. 

• Research Breeding Values so may change as more data is analysed and models 
enhanced. 

• Limited at this stage to the Angus Sire Benchmarking Program sires



Significant variation within Angus 



Where to find the ImmuneDEX RBVs 



Future of ImmuneDEX
• Continue to collect phenotypes as part of the Angus Sire Benchmarking Program 

to develop RBVs for more bulls and improve accuracy 
– Aim → 5000 Angus animals with Genotypes and IC Phenotypes by mid 2021. 

• Update ImmuneDEX RBVs including Cohort 8 and 9 sires expected second half of 
2020

• Further validate the benefits in the field

– Separate CSIRO-MLA project examining the benefit of selecting for immune 
competence in standard commercial feedlot environments

• Development a pipeline for all animals genomically tested (>5000 SNPs) through 
Angus Australia to receive ImmuneDEX predictions. 
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