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Replicative senescence  issucron

What We Lose With Age

Chromosome
Cell

As cells divide

over time

Telemeres,
&nd caps thal profac!
e chromosoma

http://www.viewzone .com/telomerase .telomere .gif

© (88—
@ No more cell division

— )
ey
|

G1 stage for years

(N —

Death: programmed

(apoptosis) or induced
cell
@ % (necrosis)

Wbk

. telomeres shorten, and eventually cell division stops.




Cell senescence
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INTRODUCTION
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Hansen et al. 2015 Ageing Res Rev,
Bree et al. 2002 Biogerontology



Late-onset genetic disorders dbucrion

—[ Accumulated mutations }

e Intrinsic failures of the replication (somatic mutations)
e Mutagens: expression of so far dormant genes

—[ Accumulated gene products J

e Accumulation of disease agents
e Lack of vital substances
e Gradual process, unnoticed for years

—[ Genetic modifiers

e Timing regulated by other genes

Orchid, lived ~50

Zhaurova, 2008 Nature Education http://www.horsechannel.com/images/horse-news-article-images/orchid-
oldest-horse-1.jpg



Why horses get so old? & shcron

Unless they are eaten before...

 They are often companions, quite expensive
e |t takes ™~ 3-5 years until they mature

* Training can take 10 years or more

* Valuable stallions

* From molecular point of view
— High rate of DNA repair
— Low rate of free radical production

Pamplonaet al. 1998, MacRae et al. 2015



Geriatric horses

e > 20 vyears old

e Declinein:
- Dental health
- Body condition

Shayne, lived 51
http://i.dailymail.co.uk/i/pix/2013/03/06/article-2288910-
1878B1B7000005DC-258_634x824.jpg

- Muscle tone
- General well-being

* Increased susceptibility to infectious diseases
 Decreased responsiveness to vaccination



Geriatric horses

Horse ageing involves changes in the immune
system

e (Genetics
e Nutrition

e Environment

e Organ-specific Twiglet, 46
http://i.dailymail.co.uk/i/pix/2012/09/26/article-0-

1536F678000005DC-704_634x445.jpg



Age-related phenomena TROBUCTION
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Immuno-senescence J

e Thymus involution — decffeased naive T cells gyoduction

e Clonal exhaustion (activ tlo(py@ (,)

e Aging of resting T cells

%

|

Inflamme-ageing

)

* Increased pro-inflammatory (Th1) cytokine production
e (IL6, TNFA, acute phase proteins)

e Disability and mortality in chronic diseases (chronic M@
activation)

e Adipose tissue contribution

Hansen et al. 2015 Ageing Res Rev
Horohov et al. 2010 J Comp Path




Age-related diseases e

{ Monogenic, “solved”

e Melanomas in grey horses

{ Complex, unsolved

W
)

e Cushing’s disease
e Horse asthma

—

S—

mature horses




Grey horses

e Autosomal dominant

e More common in some breeds, e.g. Lipizzans
 Appears gradually

e >70% of >15 years old develop melanomas

e Not UV-induced
— dark skin

— regions well protected
from UV

http://www.lipica.org/it/#



Grey horses e

MELANOMAS

{ Melanocyte-specific mutation

e 4.6-kb duplication in STX17 intron 6

e cis-acting regulatory mutation affecting STX17
(mtrarpllular frafﬁr\ And NR4A3 (cel| cycle cancer)
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Horse asthma, RAO

amily Unrelated ima
Brundler et al., 2011 . 2001



https://www.youtube.com/watch?v=wP11V05JDn4
https://www.youtube.com/watch?v=wP11V05JDn4
https://www.youtube.com/watch?v=wP11V05JDn4

Quant i ta.t i Ve RT_ PCR INTRODUCTION
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recombinant cyathostomin antigen (RCA)

R

Faml1l-CTL Faml1-RAO Fam2-CTL Fam2-RAO

CTL — control; RAO — RAO-affected; Fam - family

Fam1-CTL Fam1-RAO Fam2-CTL Fam2-RAO

Lanz et al., 2013
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DE analysis 1In PBMCs
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HORSE ASTHMA
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Pacholewska et al. (2015) PLOS One
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(2) RAOVsCTL_RCA ~ PKA-cat transition (part1)

3) RAOvsCTL_HDE |m/ (M| (CAMP- l y

Developmental Cell
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Chromosome condensation Start of DNA replication
in prometaphase in early S phase

Phases of cell cycle during which proteins
degrade in APC-dependent manner

Pacholewska et al. 2015 PLOS One




RAO-relevant genes

18 October 2016

HORSE ASTHMA
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PPID (Cushing’s disease) 5™

{ Pituitary Pars Intermedia Dysfunction }

e Hypertrichosis (long curly coat)

e Muscle loss, poor performance

e Abnormal fat distribution

® Laminitis A e
e Increased sweating, drinking +{ & . 9K
e Susceptibility to infections A E,

........
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http://www.mayowvets.co.uk/info/images/24_266710.jpg



PPID (Cushing’s disease) =&~

* Hormone-secreting tumour of the pituitary gland
* |n human and dog: the anterior part (pars distalis):
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CRH — corticotropin-releasing hormone
ACTH — adrenocorticotropic hormone, a pro-opiomelanocortin (POMC) derivative
Cortisol — glicocorticoid involved in response to short periods of stress

al. 2016 J Neuroserg
Breuhaus 2011
)07 Ageing Res Rev.




PPID 1n horses R
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VETs with
HORSEPOWER
The Iron Run - South Africa D)

www.facebook.com/VwWHPCPD

- -

Cushing’s disease/ PPID

+
= Failed negative feedback to pituitary
gland from brain

= XS production of hormones (ACTH)
= Tissues become Insulin Resistant

= Decreased uptake of Glucose by
lamellae

= MMP activation due to low glucose
levels results in separation

Jenny Croft from Loch Leven Equine
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Laura, altestes Pferd Deutschlands



http://www.zdf.de/ZDFmediathek/beitrag/video/1953122/Das-aelteste-Pferd-Deutschlands%23/beitrag/video/1953122/Das-aelteste-Pferd-Deutschlands

Conclusions

Some genetic disorders manifest late

._\‘-_

Genetic predisposition # genetic disorder

._\‘-_

Causative mutations are not always within protein-coding genes

._\‘-_

Well maintained horses may not develop the disease predicted

._\‘-_

De novo mutations not yet associated with a disease

._\‘-_

Animals with causative/associated mutations should be excluded/restricted
' from breeding as soon as possible

S
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