GEMETICS

A QUEST

ON OF

SPEED & STAMINA

DR. STEVE HARRISON of The Thoroughbred Genetics Company explains
why better results will be obtained by building on known aptitudes rather
than trying to modify them with totally dissimilar genes
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hat would you get if you

crossed Paula Radcliffe

with Gary Lough! Mo,
there is no punch line. It is a serious
question, The world’s greagess human
bemale staver and her ‘maddle-
disrance” running husband, who ran
3.34 owver 1500 metres in his prime.
A beroer example might have been
provided if Gary Lough had been a
sprnter, bur there is stll quite a
difference between running 1500 and
over 40,000 merres. Thoroughbred
breeders I'l!iEI‘-}t learn much from
considering the theoretical breeding
dynamics of the human species.

A usehul model is provided here
which humans might more readily
rekare 1o and emparhize with. It is
also an area, unlike in thosoughbred
breeding, where commercial and
sehection variables do not have a mole.
Muoreover, a conssderable amount of
mancy and effort has been spent on
the examination of the mle of
physiology and genetics in human
athleric performance.

It is a complicared sinuation but
there is already sufficient evidence in
human studics to suggest that some
genes, of verions of genes,
implicared in athletic endurance
success differ from those with a

greater influence on prowess in
power-onicneared activitics,

There are also numerows
mictabolic processes and hiochemical
cycles poing on ar any one time in
the oells of an individual. Many of
these have a bearing on an athlere’s
ultimate athleric niche, for ecample
thosz involved in energy releass in
the muscles. I is clear thar ceruin
metabolic cycles can be caregorised as
to whether their influence is more
pronounced with regard to power or
endurance events. For instance, some
heochemical processes have 2 role in
beeaking down specific high energy
compounds during a marathon bur
not in 2 100 metres sprine. There can
be at least 30 genes controlling some
of the cycles.

Within these biochemical cycles
same gene versgions are more efficient
in doing their jobs than others.
Therefore, an individial’s athletic
carger route can be determined, at
least in part, by the relative
efficiencies and sirengths of gene
wersions involved in the different
biochemical cycles which primarily
favour either endurance or power.

This logically suggests that an
aspiring prodigy bom to athletic
parents has 2 more pradictable
athletic future i his or her parenis
competed successfully in similar
events. This would provide grearer
consistency by reproducing genetic
strengths coniributing to the same
athleric goal, rather than providing
genctic IMprovement in ‘nod-
targeted’ and physiologically
‘incompatible’ arcas,

There is nor enough evidence w
shorwe that 2 1500 metres runner has
wﬂdi}' different l;cm:t'eq: m:{u'irgmcnr,'a
o a marathon mnner, bus chis
example might be more appropriare
in translating these observations into
an equine format where race distance
variahiliry is less clear cur.

There is no such major variance

in the distances of races run by
Thoroughbreds where a marathon is
400 times the distance of 2 100
metres sprint. Here we are looking at
a situation where the difference may
only be two- or three-fold between all
magor race distances. Given this
sisuatson, the physiological and
genetic differences berween
“sprinting’ and “staying
Thoroughbreds may be more subde.

Huowever, it is clear from the fact
thait spriners cannot performm well
ower bonger distances and thar the
foorm of various horses does take a dip
when tried over extended distances,
theae different mechanizms are at work
in derermining 2 horse’s oprimum
trip.

For example, there are cerainly
differences in distribution of muscle
fibre types between stayers and
sprincers. Crossing animals from the
twi groups does seem 1o result in
animals with intermediate fibre
distriburion bar, a5 with humans,
there are many ather genetic vanables
that will play @ role in decermining
the final cutcome.

If the human model suggests thar
there is athletic specialisation of
specific body rypes berween a 100
meetres runner and a 400 metres
munmner, which is more in the “hall
park’ figure of the range of horse
mfirjg distances, then it is pm?nbllir
true thar this also applics 10 horses.

Distance caiegores ane bess well
defined in horse racing and dhere is 2
msain generic giey afea in the ‘pay dire
2on¢’ between 2 mile and ten
furkongs. The uncertainty as 1o
whether a sop-chiss horse is capable
of ‘getting’ the longer distance i
curiows, given the fact that changes in
wraining regime might be capable of
swinging a horse’s performance by
one of two furlongs extra. However,
this would suggest thar it is difficule
to place horses into comvenient, tidy

liethe distance packages within this



group and that genetic porental is
highly horse specific. Many of the
Tenrmas rumling over the '.‘lr;ﬁ}' of
middle distance races and sprints
look similar and differ probably in
their physiology rather than
conformation.

Whilst the racing industry has i
different tiers of operadon, it is now
perennially argued that meing
armention has become generally
focussed commercially on the shoner
of shorter middle distance races,
Generally, breeders seem 1o be
anracted towands producing horses
thar fll into the 8-10 furdongs
category.

They arc more valuable and it is
understandable thar breeders will try
o breed horses which are more
specialised and not compel trainers o
waste time on producing an "all-
rounder’,

The Ascor Gold Cup and the 5.
Leger were onde popular races and
hiorses could be unashamedly bred
with winning these races as an
objective. For 2 %m;;ty-r;f reasons, this
has changed. It is possible char the
influx amd influcnce of American
bloodstock and racing objectives have
plaved 2 major role. Horses which
coulbd compete over a wide range of
distances are very rare and a winner of
an English Triple Crown i now an
unlikely prospecr.

It is true dhar some winmers of the
Detby could perform well in the St.
Leger and others may not be
disgraced in the 2000 Guineas, but
the potential to cuceed in all is
diminished. Regardless of whether
this is due 1o increased competition,
kack of interest, commeercial pressures
or greater spacialisarion within given
distances, it would now appesr that
mone horses tend 1o Gl into a
marmewer range of sEaming cagoTics
than previoushy seen.

The true longer distance horse was
conformationally different from the
spocdicr horse, It could be argued thar
this s now less tree, a8 horses bred 1o
run over bonger distances on the flag
no longer exist and those thar do are
discarded filures from races over the
shorter distances. The possession of
extersded stamina i now mainly an
accident and colts with the abiliny wo
perform over longer distances hold no
amraction in the breeding world,

Dioees thas mean that there is less
genetic ditference berwesn
Thnru:-uhhhrnis in g,ma.-fd’ Ihe
answer i ‘probably not’, There has
just been a shift of emphasis and a

change in dynamics. The increased
popularity of two-year-old racing has
undoubeedly led o an increxse in the

number and subsequent populanity of

sprint and miler stallions. We have 2
sitatiann where stamina-aeentated
stallions are sidelined a5 un-
commencial, bur there 15 sull a mish-
mash of generic diversity as stamina
ateributes are maintained through
mares and broodmare sives. These
Factors mean thar there is probably
maore chance than ever of being
tempied o cross animals thar are
dissimilar to cach other.

This means thar we stll have a
Thoroughbred popularion carrying a
mixmure of genes, with some affecting
stamina potential more than
sprinting potential and vice versa.
There is ample penetic material o
suggest that whar we can learn from
human gystems is applicable o
horses. If stamina and sprinting
artributes are controlled by genetic
mechanisms or genes thar are
di:nu-lri..all; ugpcmﬂ then
allmpung 0 compensate for 2

in speod or sTamina by
crossing a mare with a stallion of the
opposite extreme might not be the
best plow.

Similarly, the comman policy of
muating stallions of low stamina index
with mares of opposite eximemes in
order 1o produce 2 middle distance
runner may work in some casex, but
it s genetically more likely to
produce neither one thuﬂg mar e
other and statistically more likely o
end i Failure,

The economics of breeding and
racing, puts the emphasis on the
quick fix, but it may not be possible
tox achieve a breeding objective by
eroasing disstmilar animals n:lgﬂhv:r in
the space of one generation. In “focng”
other mule-genetically controlled
characteristics in other species, it i
often noccsary 1o back-cooss
animals over a number of
generations to animals with the
desired characreristics.
Aleernarively, line-breeding
using animals with the
desired traies may work

Mozt breeders do not
have the tme o do chiz.
Abso many people take por
luck on the curcome of 2
mating, | here are different
distances of race, ground
conditsons, rack, erc., and a horse
may find it niche eventually

It can be argued thar, 1w get the

besst froem a muare, imespective of her

GENETILS

samina range, it is beter to accept
her limirations and reinforce her
primary qualities by crossing her with
a stallion of similar seamina infleence.
There ane ul:r!.'inud}' IMore |:|:‘|._| i!_g'm.:
and genesic parameters in play, bur
ihes increases the chances of
‘concentrating’ penes compatible for
Llnin.g the same job rather than
creating a mixed bag of genes thar
I..ll'lLI'.I -UJ’LJH ﬂ:hrl’ i, Eul'i'(’ :hf’ﬁl"& .'ll.'&j
halds tme for thee reverse in the case
of the stallion. This does not
necessarily lsad 1o an increase in
inbresding, Crossing unrelated horses
with similar stamina areribuees may
[wiald (H'Ij‘.’ ClCETTRIE l.1;ll1ljh.l!]|'l|l‘
penes but also enhance hyheid vigour.

Breeding comparible generic
COmMpoREnts ifttin the one harse is
impartant and should possibly be
borme in mind a5 a targer. Puring a
hormaila 1 engine inio a tracior is not
necessarily going o make an efficent
DU CIE.

Mo, What would you get if you
crossed Kithanga with Kylbachy?

Dr,l'lnrmmtgp:w?mmuy Bmm?r..amﬂ.mmﬂul
of The Thoroaghbred Genetics procuct of the matrhing
Company, Fi of similar agtitudes
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