FERTILIZACAO

OEVELOPAENTAL B30 OOY. Bghin Ednan, Fagum 7 39 © 2008 Limaunr Assicnien. w




Estrutura do ovo de ourigo antes da fertilizagao
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Desenvolvimento aberrante no ovo dispermico de ourigo (Parte 1) - POLISPERMIA
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Desenvolvimento aberrante no ovo dispermico de ouri¢o (Parte 2) - POLISPERMIA
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Desenvolvimento aberrante no ovo dispermico de ourigo (Parte 2) - POLISPERMIA
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TABLE 7.1 Events of sea urchin fertilization

Approximate time
Event postinsemination"
EARLY RESPONSES
Sperm-egg binding 0 seconds
Fertilization potential rise (fast block to polyspermy) within 1 sec
Sperm-egg membrane fusion within 1 sec
Calcium increase first detected 10 sec
Cortical granule exocytosis (slow block to polyspermy) 15-60 sec
LATE RESPONSES
Activation of NAD kinase starts at 1 min
Increase in NADP* and NADPH starts at 1 min
Increase in O, consumption starts at 1 min
Sperm entry 1-2 min
Acid efflux 1-5 min
Increase in pH (remains high) 1-5 min
Sperm chromatin decondensation 2-12 min
Sperm nucleus migration to egg center 2-12 min
Egg nucleus migration to sperm nucleus 5-10 min
Activation of protein synthesis starts at 5-10 min
Activation of amino acid transport starts at 5-10 min
Initiation of DNA synthesis 2040 min
Mitosis 60-80 min
First cleavage 85-95 min

Main sources: Whataker and Steinbardt 1985; Mohn ot al. 1995,

*Approximate times based on data from S. parpurstus (15-177°C), L pictas (16-18°C), A punctalate (18-20°C), and
L. variegatis (22-247C). The timung of events within the fiest minube is best known for Lyteokinas ourigpalios, 50

times arve listed for that species.
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Esperma de ourico




Quimiotaxia em esperma do ourico Arbacia punctulata (Part 1)

Molécula de quimioatragao: resact
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Quimiotaxia em esperma do ourico Arbacia punctulata (Part 2)

Molécula de quimioatragao: resact

DEVELOPMENTAL WO OQY, Egnan Etion, Figare 7.0 (Part 35 © 2008 Snaunr Assicnben. ¥



Modelo de peptidos de quimiotaxis na esperma de ourico
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TABLE 7.1 Events of sea urchin fertilization

Approximate time
Event postinsemination"
EARLY RESPONSES
Sperm-egg binding 0 seconds
Fertilization potential rise (fast block to polyspermy) within 1 sec
Sperm-egg membrane fusion within 1 sec
Calcium increase first detected 10 sec
Cortical granule exocytosis (slow block to polyspermy) 15-60 sec
LATE RESPONSES
Activation of NAD kinase starts at 1 min
Increase in NADP* and NADPH starts at 1 min
Increase in O, consumption starts at 1 min
Sperm entry 1-2 min
Acid efflux 1-5 min
Increase in pH (remains high) 1-5 min
Sperm chromatin decondensation 2-12 min
Sperm nucleus migration to egg center 2-12 min
Egg nucleus migration to sperm nucleus 5-10 min
Activation of protein synthesis starts at 5-10 min
Activation of amino acid transport starts at 5-10 min
Initiation of DNA synthesis 2040 min
Mitosis 60-80 min
First cleavage 85-95 min

Main sources: Whataker and Steinbardt 1985; Mohn ot al. 1995,

*Approximate times based on data from S. parpurstus (15-177°C), L pictas (16-18°C), A punctalate (18-20°C), and
L. variegatis (22-247C). The timung of events within the fiest minube is best known for Lyteokinas ourigpalios, 50

times arve listed for that species.
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Summary of events leading to fusion of egg & sperm plasma membranes in urchin and mouse
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The acrosome reaction in sea urchin sperm (Part 1)
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The acrosome reaction in sea urchin sperm (Part 2)
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The acrosome reaction in hamster sperm
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Entry of sperm into a golden hamster egg (Part 2)
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Localization of bindin on the acrosomal process (Part 2)
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Species-specific binding of acrosomal process to egg surface in sea urchins
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Bindin receptors on the egg
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Scanning electron micrographs of the entry of sperm into sea urchin eggs

(A)

(C)

OEVELOPAMENTAL B0 OOY. Eghin Ednan, Fapurs 7 15 © 2008 Limaunr Assixnben. ¥



Entry of sperm into a golden hamster egg
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Sperm-zona binding in the mouse
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Mouse zona protein 3 (ZP3) binds sperm
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TABLE 7.1 Events of sea urchin fertilization

Approximate time
Event postinsemination"
EARLY RESPONSES
Sperm-egg binding 0 seconds
Fertilization potential rise (fast block to polyspermy) within 1 sec
Sperm-egg membrane fusion within 1 sec
Calcium increase first detected 10 sec
Cortical granule exocytosis (slow block to polyspermy) 15-60 sec
LATE RESPONSES
Activation of NAD kinase starts at 1 min
Increase in NADP* and NADPH starts at 1 min
Increase in O, consumption starts at 1 min
Sperm entry 1-2 min
Acid efflux 1-5 min
Increase in pH (remains high) 1-5 min
Sperm chromatin decondensation 2-12 min
Sperm nucleus migration to egg center 2-12 min
Egg nucleus migration to sperm nucleus 5-10 min
Activation of protein synthesis starts at 5-10 min
Activation of amino acid transport starts at 5-10 min
Initiation of DNA synthesis 2040 min
Mitosis 60-80 min
First cleavage 85-95 min

Main sources: Whataker and Steinbardt 1985; Mohn ot al. 1995,

*Approximate times based on data from S. parpurstus (15-177°C), L pictas (16-18°C), A punctalate (18-20°C), and
L. variegatis (22-247C). The timung of events within the fiest minube is best known for Lyteokinas ourigpalios, 50

times arve listed for that species.
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Postulated pathway of egg activation in the sea urchin
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Membrane potential of sea urchin eggs before and after fertilization (Part 1)
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Membrane potential of sea urchin eggs before and after fertilization (Part 2)
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Membrane potential of sea urchin eggs before and after fertilization (Part 3)
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TABLE 7.1 Events of sea urchin fertilization

Approximate time
Event postinsemination"
EARLY RESPONSES
Sperm-egg binding 0 seconds
Fertilization potential rise (fast block to polyspermy) within 1 sec
Sperm-egg membrane fusion within 1 sec
Calcium increase first detected 10 sec
Cortical granule exocytosis (slow block to polyspermy) 15-60 sec
LATE RESPONSES
Activation of NAD kinase starts at 1 min
Increase in NADP* and NADPH starts at 1 min
Increase in O, consumption starts at 1 min
Sperm entry 1-2 min
Acid efflux 1-5 min
Increase in pH (remains high) 1-5 min
Sperm chromatin decondensation 2-12 min
Sperm nucleus migration to egg center 2-12 min
Egg nucleus migration to sperm nucleus 5-10 min
Activation of protein synthesis starts at 5-10 min
Activation of amino acid transport starts at 5-10 min
Initiation of DNA synthesis 2040 min
Mitosis 60-80 min
First cleavage 85-95 min

Main sources: Whataker and Steinbardt 1985; Mohn ot al. 1995,

*Approximate times based on data from S. parpurstus (15-177°C), L pictas (16-18°C), A punctalate (18-20°C), and
L. variegatis (22-247C). The timung of events within the fiest minube is best known for Lyteokinas ourigpalios, 50

times arve listed for that species.

DEVELOPMENTAL B8 OO, gty Edwion, Taliie T 1 © 2000 B Asaoowims. Fo



Wave of Ca?* release across a sea urchin egg during fertilization
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Postulated pathway of egg activation in the sea urchin
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The roles of inositol phosphates in releasing calcium from the endoplasmic reticulum and the

initiation of development
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TABLE 7.1 Events of sea urchin fertilization

Approximate time

Event postinsemination"

EARLY RESPONSES

Sperm-egg binding 0 seconds

Fertilization potential rise (fast block to polyspermy) within 1 sec

Sperm-egg membrane fusion within 1 sec
_Calcium increase first detected 10 sec

Cortical granule exocytosis (slow block to polyspermy) 15-60 sec

LATE RESPONSES

Activation of NAD kinase starts at 1 min

Increase in NADP* and NADPH starts at 1 min

Increase in O, consumption starts at 1 min

Sperm entry 1-2 min

Acid efflux 1-5 min

Increase in pH (remains high) 1-5 min

Sperm chromatin decondensation 2-12 min

Sperm nucleus migration to egg center 2-12 min

Egg nucleus migration to sperm nucleus 5-10 min

Activation of protein synthesis starts at 5-10 min

Activation of amino acid transport starts at 5-10 min

Initiation of DNA synthesis 2040 min

Mitosis 60-80 min

First cleavage 85-95 min

Main sources: Whataker and Steinbardt 1985; Mohn ot al. 1995,

*Approximate times based on data from S. parpurstus (15-177°C), L pictas (16-18°C), A punctalate (18-20°C), and
L. variegatis (22-247C). The timung of events within the fiest minube is best known for Lyteokinas ourigpalios, 50

times arve listed for that species.
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The sea urchin egg cell surface
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Endoplasmic reticulum surrounding cortical granules in sea urchin eggs

(B)

Cortical granule  Endoplasmic reticulum Canales Ca+ dependientes

OEVELOPAENTAL B0 OG0T, Dghis Ednan, Faguss 7 31 © 2008 Savaenr Apsocnien. ¥



Cortical granule exocytosis (Part 3)
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Cortical granule exocytosis (Part 1)
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Cortical granule exocytosis (Part 2)
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Formation of the fertilization envelope and removal of excess sperm
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TABLE 7.1 Events of sea urchin fertilization

Approximate time
Event postinsemination"
EARLY RESPONSES
Sperm-egg binding 0 seconds
Fertilization potential rise (fast block to polyspermy) within 1 sec
Sperm-egg membrane fusion within 1 sec
Calcium increase first detected 10 sec
Cortical granule exocytosis (slow block to polyspermy) 15-60 sec
LATE RESPONSES
Activation of NAD kinase starts at 1 min
Increase in NADP* and NADPH starts at 1 min
Increase in O, consumption starts at 1 min
Sperm entry 1-2 min
Acid efflux 1-5 min
Increase in pH (remains high) 1-5 min
Sperm chromatin decondensation 2-12 min
Sperm nucleus migration to egg center 2-12 min
Egg nucleus migration to sperm nucleus 5-10 min
Activation of protein synthesis starts at 5-10 min
Activation of amino acid transport starts at 5-10 min
Initiation of DNA synthesis 2040 min
Mitosis 60-80 min
First cleavage 85-95 min

Main sources: Whataker and Steinbardt 1985; Mohn ot al. 1995,

*Approximate times based on data from S. parpurstus (15-177°C), L pictas (16-18°C), A punctalate (18-20°C), and
L. variegatis (22-247C). The timung of events within the fiest minube is best known for Lyteokinas ourigpalios, 50

times arve listed for that species.
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Pronuclear migration and fusion




Nuclear events in the fertilization of the sea urchin (Part 1)
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Nuclear events in the fertilization of the sea urchin (Part 2)
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Nuclear events in the fertilization of the sea urchin (Part 3)
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Pronuclear movements durlng human fertlllzatlon

(A)

(C)

OEVELOPAENTAL B0 OGY. £ Ednan, Fapare 7 34 © 2008 Limaunr Aswicnion v



Fusion de pronucleos
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TABLE 7.1 Events of sea urchin fertilization

Approximate time
Event postinsemination"
EARLY RESPONSES
Sperm-egg binding 0 seconds
Fertilization potential rise (fast block to polyspermy) within 1 sec
Sperm-egg membrane fusion within 1 sec
Calcium increase first detected 10 sec
Cortical granule exocytosis (slow block to polyspermy) 15-60 sec
LATE RESPONSES
Activation of NAD kinase starts at 1 min
Increase in NADP* and NADPH starts at 1 min
Increase in O, consumption starts at 1 min
Sperm entry 1-2 min
Acid efflux 1-5 min
Increase in pH (remains high) 1-5 min
Sperm chromatin decondensation 2-12 min
Sperm nucleus migration to egg center 2-12 min
Egg nucleus migration to sperm nucleus 5-10 min
Activation of protein synthesis starts at 5-10 min
Activation of amino acid transport starts at 5-10 min
Initiation of DNA synthesis 2040 min
Mitosis 60-80 min
First cleavage 85-95 min

Main sources: Whataker and Steinbardt 1985; Mohn ot al. 1995,

*Approximate times based on data from S. parpurstus (15-177°C), L pictas (16-18°C), A punctalate (18-20°C), and
L. variegatis (22-247C). The timung of events within the fiest minube is best known for Lyteokinas ourigpalios, 50

times arve listed for that species.
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A burst of protein synthesis at fertilization uses mMRNAs stored in the oocyte cytoplasm
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TABLE 7.1 Events of sea urchin fertilization

Approximate time
Event postinsemination"
EARLY RESPONSES
Sperm-egg binding 0 seconds
Fertilization potential rise (fast block to polyspermy) within 1 sec
Sperm-egg membrane fusion within 1 sec
Calcium increase first detected 10 sec
Cortical granule exocytosis (slow block to polyspermy) 15-60 sec
LATE RESPONSES
Activation of NAD kinase starts at 1 min
Increase in NADP* and NADPH starts at 1 min
Increase in O, consumption starts at 1 min
Sperm entry 1-2 min
Acid efflux 1-5 min
Increase in pH (remains high) 1-5 min
Sperm chromatin decondensation 2-12 min
Sperm nucleus migration to egg center 2-12 min
Egg nucleus migration to sperm nucleus 5-10 min
Activation of protein synthesis starts at 5-10 min
Activation of amino acid transport starts at 5-10 min
Initiation of DNA synthesis 2040 min
Mitosis 60-80 min
First cleavage 85-95 min

Main sources: Whataker and Steinbardt 1985; Mohn ot al. 1995,

*Approximate times based on data from S. parpurstus (15-177°C), L pictas (16-18°C), A punctalate (18-20°C), and
L. variegatis (22-247C). The timung of events within the fiest minube is best known for Lyteokinas ourigpalios, 50

times arve listed for that species.
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