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Non neutrality of-amylase polymorphism

. amylase genotype <-food preference (Crustacean) \0(\
. amylase genotype < activity of amylase enzyme (Drosogbulae)

. amylase polymorphism affects growth & feed convé&?suon mainly via the specific
amyldse activity (chicken) \’0
selegtion on amylase marker may improve %‘@w’rh feed efficiency performance

Digestive proces@& growth in bivalves

. assimilation = a main parameti@}ha‘r affects
[+ feeding rate, allozyme he‘rer@@osi‘ry for metabolic pathway, aneuploidy]

. assimilation = mainly co&fvolled by ingestion (food level) and digestive
enzymes, especiallyy (starch digestion) (enzyme abundance &
performance) ~O

. effect of food level on specific amylase activity and amylase




In Crassostrea giqgas...

2 amylase genes A & B coding for 2 mRNAs S
6 (gene A) and 4 (B) PCR-RFLP alleles on ’(b@?nor'e variable

sequence of the mature protein >
&
>

Aims: &
&
test the of the amng& polymorphism in oyster

: AN
look for some relationshipg®etween amylase and
S
x<Q
“gestion intégrée” i@ rational stock control: improve productivity

with respect for cofistline
6\%
“the strong ingrease of the french production since 1972 was

correlate @6\0 decrease of productivity related to a limiting food
capacity of the environment”




/h sifu design Ve

5°bi-parental € gigas families‘o
bred to"be polymorph at the 2 PCR-RFLP a,r\v;@\“?ase markers

Q
reared over one year Under in2 Fr'e\.v}?&?w aquaculture areas

standard culture conditions &

A,
: Gen@?ping (PCR-RFLP on both markers)
OQondividual measurement of weights
9O . Analysis of survival
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Genetic & En V/konm;%@ﬁffecfs on growth
a

weights ndy > Brittany
(total & meat) xhigh differences between families especially in Brittany

OQ

Baie des Veys: high-gr¥wing site for oyster aquaculture (chlorophyll a=4.9 >> 3.3 yg/L in Auray)
high resource abundance = high food consumption/food conversion efficiency = high energy allocation for oyster




Genotype performances (eg. within family 2)

total weight Nor'mandy
50 1 (9)

significant differences of weights between amylase 07

genotypes within 2 families (2 & 3) . (Q9°/o
amylase polymorphism < growth k I

Q}
O& 10

$
maximal difference between A1A2B2B2 - A1A5B1B5 O
in Brittany  32% total weight / 37% meat we‘r\\?elgh’r

in Normandy smaller, max = 19% \‘{\
N\

Al1A1B1B2 A1A2B2B2 A1l1ASB1BS A2A5B2BS

1 meat weight

amylase polymorphism affects growth qg;%’a//y under the 4

weak food level (limiting trophic cona’/'fj%(b, ) |
@ I

L

no differences of survival of g@ypes between TO & T1
) S

differences of es'h%@?a’a//y yield between genotypes
e,

Al1A1B1B2 Al1A2B2B2 AlASB1BS A2ASB2BS




genotype < growth via amylase enzyme ?

enzymatic assays for a-amylase of each genotype

collectedat T1 (winter) in South Brittany
(where significant differences of weights were
the highest between genotypes)

significant differences of specific amyli
activity between genotypes
)4 genotyp f&\@

amylase polymorphism < amylgse activity

@ T I I I
positive correlation be‘rwe&fv%mylase AIA2B2B5 A1AGB1B5 A2A3B1B2 A3AGB1BH
activity and total weigh‘ro\,

specific amylase gs¥ivity could partly explain the weight difference between amylase
genotypes in this experiment




4 mainconclusions

&
AY
1) correlation between amylase polymorphism and %(gwrh (and consequently
yield) in the Pacific cupped oyster \{;\(\
S
2) putatively expressed via the specifi¢ Qé&(l\ase activity

(in this in situ experiment) &

\QO

RS

N

3) depends on the environmen’r\@n er food limitation)
o

O

N

4) interest in using Thgéﬁylase markers for selective breeding program in
oyster \C\

QO

QO




Perspectives: towards-physiological explanation...

investigation into oyster.digestive parameters (i.e. absorption, assimilation) and amylase
parameters (mRNA level, activity) depending on amylase polymor'p G§ and food abundance
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Aquaculture of-Crassostrea gigas

. the Pacific oyster.€: gigas = the main cultivated cug@ed oyster species
QO

in the world .,\/fé\'
QO

O
. the strong increase of the french productiogsince 1972 was

correlated to a decrease of productivity gz%‘red to a limiting food

capac¢ity of the environment ®\§'Q
'\

o°

&
> a major interest in aquacul‘rt&@$

& .
knowledge of S & displayed by

bivalves under differg\»a_p%‘ood conditions & effects on phenotype (growth)
o
“gestion inté r@'%" i.e. rational stock control: improve productivity
with respect fo% coastline




