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A fertile eqg underpins
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Reasons why a healthy egg is
important:

1. Needs to support fertilization.

Undergoes meiosis | and Il

3. Provides mRNA and proteins
to support early embryo
development

4. 1t provides all organelles to
support embryo development.

5. It provides the source of all
mitochondria in an individual

N

Mitochondria = Energy
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ATP (energy) is generated by mitochondria
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Mitochondria, ATP and the oocyte. Oocyte Maturation
*Mitochondria provide the primary
source of ATP for the oocyte
Meiosis |

*Oocyte mitochondria expand from
10-100 in primordial follicles to
hundreds of thousands in fully grown
oocytes

*Mitochondrial dysfunction in the
oocyte leads to developmental arrest

*Developmental competence
appears to be related to
mitochondrial function and ATP
levels in the oocyte

Dumolardet al, Development, 2007
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Mitochondria in Oocytes

Distribution of mitochondria during
oocyte maturation

ial R ization During R of Arrested Meiosis in the Mouse Oocyte
Van Blerkom and Runner, The American Journal of Anatomy, 1984

Mitochondria and the meiotic spindle

Mitochondria are located at sites of
high energy demand

- mitochandria .

flagellar axoneme
= myofibril

CARDIAC MUSCLE SPERM TAIL
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The spindle is very dynamic

Greg FitzHarris

ATP (energy) is generated by mitochondria

P x Oligomycin

ATP depletion leads to spindle collapse

l Oligomycin
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........ but does mitochondrial aggregation influence spindle
function?

20

Mitochondrial aggregation requires
microtubules not microfilaments

Latrunculin A

mitochondrion

microlubulés

Milton controls the early acquisition of mitachondia by Drosophila oocytes,
Coxand Spradiing, Development, 2006
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The motor protein dynein moves mitochondria
on microtubules to the spindle
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Kinesin moves mitochondria away
from the spindle
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Mitochondrial dynamics during
oocyte maturation

micohles

During maturation the
balance favours dynein
mediated trafficking.

Measuring ATP in living oocytes
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Imamura H et al. PNAS 2009;106:15651-15656
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Measuring ATP in oocytes
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ATP changes during the course

of oocyte maturation
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ATP Levels and ATP Consumption are
Modulated During Oocyte Maturation
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Maturation Profile of
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ATP Consuming Processes During
Maturation

Spindle formation and
migration

Organelle movement

Cellular homeostasis
mechanisms

Phosphorylation events

/ .-"I; - Ill'n

Summary and Perspectives

1, Oocyte mitochondria are the providers of energy that support
embryo development.

2. Mitochondria are intimately associated with the meiotic spindle.
« aggregation around spindle

« ATP necessary for spindle dynamics

« Mitochondria coupled to ER

3. Mitochondria function is sensitive to the maternal
(and in vitro) conditions.

Featuring the work of......

Petros Marangos - Calcium signalling and GFP-cyclin
Greg FitzHarris - ER organization and mitosis
Guillaume Halet - PH-GFP, PKC-GFP

Caroline Dalton - ATP and mitochondria

Remi Dumollard - Mitochondrial physiology

Tasos Siskoglou - Nuclear PI signalling

Sophie Brind - InsP3 R downregulation

Rachel Webb - cAMP in meiosis
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