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HENDRIX GENETICS
Hendrix Genetics is a global multi-species animal breeding company,
active in layers, turkeys, swine, aquaculture, and traditional poultry.

With operations in 22 countries and over 3,000 employees, we deliver
high-quality genetics and long-term support to animal protein producers
worldwide.




Global operations in 22 countries
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Our wsion

“setting the standard for
sustainable animal breeding”
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But What is Sustainability?

®

“meets the needs of the current generation
without compromising the ability of future
generations to meet their own needs”



Sustainability develops along different axes
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Selecting for

Persistency
Robustness

Egg shell Quality
Livability

Optimal Curves

“Breeding for the highest number of Footprint
15t Quality Eggs per hen housed!” : Behavior

Targeted genetic
engineering?



Egg quality
Internally

Externally
Shell colour
Dry matter

Taste

AR

Robustness
Liveability

(social) Behaviour

Adaptation

Feather cover

Resistance

“Breeding for the highest amount of
15t Quality Eggs per hen housed

Reproduction
Fertility
Hatchability
Chick quality

7 day mortality

Productivity
Early maturity

Physiology
Feed intake
Feed conversion
Pullet development
Body Weight curve
Egg weight curve
Bone health
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The egg production supply chain

Research & Development
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Long-term view of production and
market requirements is required

Time frame of the breeding cycle
2023 2024 2025 2026 2027 2028 2029 .

Pure Lines
Grand Parents \
Parent Stock

Commercial Layers




Finding the right Balance

Accuracy of selecti.on
selection Intensity
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Genetic Progress: Lo, S
Higher production and longer laying cycles 400 5@,7
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Farm Hatch date 09/02/2021

House number 3 Lay| ng perfo rmances Breed DEKALB WHITE

Housing system Organic Birds housed 20,575

Week Cum feed cons Egg/hh AEW FCR
117 124 592.5 60.7 217
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Growth g/ day

ncreased Focus on Pullet Development

\ BW Growth
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HENDRIX GENETICS

WE BREAK
MILLIONS

OF EGGS

EACH YEAR

TO MAKE SURE
YOURS WON'T
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Focus on 15t Quality from the inside:
selection against blood and meat spots
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Flatten the Curve
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2 Full Sib Brothers
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Genomic information
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* More + faster genetic progress
e Higher accuracy at young age
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Focus on liveability

Score =0

Score=1

Pictures derived from www.Featherwel.org 25
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Livability: breeding a “social” hen

Challenging the birds via their environment
* Higher bird density per cage
* Higher light intensity
* Intact beaks

Goal: to identify the “friendly” families with good productionand use them as parents
for future generations
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% liveability
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Many small steps do make big impact
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Cage-free egg production further on the rise
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Clear differences in movement patterns

a)Hen 1
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But not every Chicken is the same Chicken
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Carbon Footprinting

‘ Kg CO, per kg of eggs Brown laying hens White laying hens

‘ 90 weeks of age 2.06 1.95 J—
100 weeks of age 2.06 O O\

A difference

‘ of 6,33%



Shell egg color: Gradual shift to more white eggs

Global preferences in egg color differ; these are gradually changing

Figure 31: Global egg market by color, 2000-2035f Figure 33: Key drivers of color preference Egg color: Global differences, white eggs gain market
., 150,000 e N share
E 120.000 One of the most noticeable distinctions in egg consumption
[¥] "
% Tradition/culture is color preference (see figure 32). While brown and white
£ 90,000 eggs dominate most markets, some countries, like China,
= also have pink eggs, a hybrid of the two, making up nearl
@ . P 99 y gup y
§ 60,000 - 50% of the local market.
8 N
= 30,000 . :
Preferences are shaped by health beliefs, production
. Product image (color) methods, and farming traditions (see figure 33). For
2000 2005 2015 2025e 2035f example: South Korea prefers brown eggs, while Japan
\_ J prefers white eggs; the EU and UK traditionally prefer brown
WBrown MWhite - ~N eggs, while the US, Canada, and Australia prefer white eggs.
Figure 32: Global egg market by color and country, 2024 Whit-.e egg market share is expected to rise globally - from
100% Supply 37% in 2025 to over 40% by 2035 (see figure 31).In
g countries like the Netherlands and Germany, there is an
=  80% \ J ongoing shift from brown to white eggs due to cost and
< s environmental benefits. Some retailers promote white eggs
5 60% A : .
£ to reduce their carbon footprints.
©
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*Note: Several countries, like China, have also a category of pink or red eggs, which is approx. 50% of the market.
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The cause
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Companie active in In-ovo sexing

No pain perception Grey zone

N N N 2
E‘> 17253450 s EDEDEDEIEDEDEDESEDEIEDEIEDEIXD ﬂ

£ Tt

Bl
o - @

omegga|--L | [T TR :

MATRIXSPEC

In ovo sexing techniques

_.':.".- o RBE M Non-optical Optical
.'-.:-.:.-.:.::'_'-..__.. . DNA analysis







Genetic Engineering developments

ZFPZFPC  ZFP' W
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ZFP ZFP

¥ ¥

Grand Parents

Parent Stock

Commercial Laying
hens

Z ZFP

The “male-eggs” can be detected, and taken out
before the eggs are set in the incubators

—

ZFP = the newly introduced genetic marker




Detection on day O — by inserting a detectable marker on the Z
Chromosome

Parent Stock Commercial Laying hens

PR

Integrated marker removal of “male” eggs

Females born
without the culling
of male embryo’s or

male chicks, + not
carrying the
integrated marker

A detection system can
identify the “male-egg”
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Nature’s superfood Cheap?
9 essential Rich in
amino acids antioxidants

Eggs are among the most 6g

nutritious foods on earth and are C protein Q\ 3

packed with almost all vitamins
Only 322Kj

Eggs h '
ggs have a low carbon footprint Vitamin D +

B12 e
S— -

Eggs are amongst the highest
value for money of all animal

; Choline N N
proteins. For your brain ¢ \. NO sugar )

Eggs are universally accepted by and liver

almost all cultures and religions | Cheap!
v ,
Good for i i . 100% N [I_\ 100%
your eyes - o Natura Gft:;een






The pork production supply chain

Dam lines [ Sire lines

Research & DevelopmentA 1 PO X A P X TR X e e X e

P X P X

Breedlng parent stock 15

production /

* \ J/
Parent
Distribution <tock H

Pork packing & processing 2,137,500 kg
Retail & foodservice
Multlpllcatlon
Consumers factors
Based on lifetime production
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HENDRIX GENETICS
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Cutting Edge R & D -

Farrowing Timelapse

Automated Sow Farrowing Monitoring System

Continuous video recording at nucleus facility

Al-powered computer vision algorithms

Automatically captures key farrowing data:
e Total farrowing duration
* Total number of piglets (live and stillborn)

e Time intervals between births




HENDRIX GENETICS
" swine

Infrared Thermography

HerdWhistle™

Automated Phenotypic Imaging System

Purpose

e Collect individual pig data using imaging technolog
Focus
* Improve feed efficiency

 Monitor health status
Goal

* Help producers boost performance and profitability

Feed accounts for 60-70%

of total pig production costs
ldentifying pigs that efficiently convert feed into meat is economically crucial

7
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HENDRIX GENETICS
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swine

Introduction

Feed stations used to measured:
 Feed Intake (FI)
 Feed Conversion Efficiency (FCE)
 Residual Feed Intake (RFI)




HENDRIX GENETICS
__Z swine

Infrared thermography (IRT)

Emerges as a solution for understanding the
biological process behind pig growth
efficiency

Benefits:
* Non-invasive
* Real-time

Cook et al. (2020) J. Therm. Biol.
Schaefer et al. (2023) J. Therm. Biol.



Results

Automated thermal camera
phenotypic imaging system

Thermal efficiency index (TEI)
estimated for each animal

Tmean
BW0.75

TEI =

Schaefer et al. (2023) J. Therm. Biol.
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HENDRIX GENETICS
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Results

N
(o))
Temperature °C

' £
‘ 20
16
r—————————— | (T~ —————= -
Temperature Mean IL 34.2 °C 5 31.3°C |
. ) - - - .o T T | T o )
Thermal efficiency index (TEI) IL 1.13 ) 0.85 )I
r—————————— | (T~ ————— -
Average Daily Gain (ADG) IL 795 g/d o 1,100 g/d J'
r—————————— | (- ——— -
Feed Conversion Efficiency (FCE) IL 3.2 o 1.7 )I
r—————————— | (- ——— -
Residual Feed Intake (RFI) | 551 | 771 |




The future is looking Bright

Global animal protein market outlook 1993 — 2033

800 Projections 2023-2033
Animal protein: +14%
700
+14%
600 +16%
Seafood: +12%
500 +25%
= Eggs: +21%
S 400 99
S +36%
= 200 - Beef: +9%
Pork: +7%
200 ]
100 . Poultry:+22%
1993 2003 2013 2023 2033f
B Poultry EPork MBeef mSheep MEggs Seafood -

Saurce: Food and Agriculture Organization of the United Nations, USDA, OFCD, local statistics, RaboResearch 2025 R ab (0] bank



Swine

Stronger selection for robust piglets with higher survival

Genetics targeting lower piglet mortality, better vitality at
birth, uniform litters

Emphasis on sow resilience and maternal traits

Tail-intact production enabled by calmer behavior genetics
Lifetime efficiency alighed with environmental limits
Market growth under pressure



Turkeys

Growing pressure to phase down beak trimming

Increased focus on genetics for calmer behavior and reduced
injurious pecking

Continued emphasis on leg health and livability

Breeding for performance under stricter welfare protocols

Market growth under pressure



Laying hens
Steady market share increase of white egg layers, driven by
efficiency, sustainability and consumer acceptance
Genetics for long laying cycles with consistent shell quality
Improved bone strength and mobility in non-cage systems
Behavioral traits reducing need for interventions i

Wider adoption of in-ovo sexing (the GMO-free approach)
Steady growth of egg consumption



Broilers

Clear growth of the slow-growing segment, driven by retailers
and welfare labels

Genetic challenge to close the carbon footprint gap versus
conventional broilers

Focus on maintaining feed efficiency despite longer growing
periods

Robustness and welfare traits embedded in breeding goals
Steady growth of broiler meat consumption



Subscribe to our newsletter
layinghens.hendrix-genetics.com s
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Thank you for your attention!

} ~ { Teun.van.de.Braak@hendrix-genetics.com

SETTING THE STANDARD FOR ‘ ‘

— SUSTAINABLE POULTRY BREEDING
HE "Di'j;;_;_ﬂ ENETICS ACROSS THEGLOBE

Hendrix Genetics Layers
Setting the standard for sustainable poultry breeding across the globe

Food Production - Boxmeer - 20K followers - 1K-5K employees
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