Chapter 8 Principles of Development
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Figure 08.06

10 hrs Gastrulation begins

90 min First cleavage division

20 min Start of DNA synthesis

12 min Fusion of egg and sperm pronuclei

2 min Sperm nucleus begins decondensation
1.5 min Sperm begins migration to egg center
1 min F e complete

30 sec Cortical reaction
10 sec Sperm fusion to egg membrane
2 sac Fast block to polyspermy begins

0 sec Binding of sperm to egg
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RADIAL HOLOBLASTIC CLEAVAGE
A Sea star: Isolecithal egg blastomeres
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Figure 08.07a
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RADIAL HOLOBLASTIC CLEAVAGE
A Sea star: Isolecithal egg
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very little yolk

yolk is distributed evenly

cleavage furrow extends completely through the egg
echinoderms, tunicates, cephal ochordates, molluscs & mammals

cleavageis slowed in the yolk-rich vegetal pole




Figure 08.07b
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B Frog: Mesolecithal egg
Animal pole

I
Vegetal pole Gray crescent

animal pole opposite vegetal pole & contains cytoplasm & very little yolk
cleavage holoblastic but retarded in the yolk vegetal region

cleavage isfaster in the animal region

amphibians
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SPIRAL HOLOBLASTIC CLEAVAGE

C Nemertean worm: Isolecithal egg

very littleyolk
yolk is distributed evenly
spiral cleavage




Figure 08.07d
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DISCOIDAL MEROBLASTIC CLEAVAGE
D Chick: Telolecithal egg

much yolk concentrated at vegetal pole
actively dividing cytoplasm confined to narrow shaped disc mass onyolk
cleavage is partial (meroblastic): furrow does not cut through the yolk
birds, reptiles, most fishes & few amphibians
Figure 08.07e
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Centrolecithal egg
cytoplasmic cleavage limited to a surface layer of yolk-free cytoplasm
yolk-rich inner cytoplasm uncleaved
meroblastic cleavage

insects & many other arthropods

Cleavage Patterns

Affected by:

genes controlling symmetry of cleavage
quantity and distribution of yolk

Yolk

Determineslarval development

direct development:
enough yolk support growth to juvenile stages (reptiles & birds)
telolecithal egg

indirect development: larval stages between egg & adult
isolecithal/mesolecithal eggs

Development
single cell—differentiate into different body parts

commonality among 32 multicellular phyla




Figure 08.08
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Larval body begins Free-swimming Larva begins
Gastrulation to form feeding larva metamorphosis Crawling sea urchin
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Blastocoel Ectoderm Gut tube Mesoderm Coelom

Complete gut forms M lies 1 Ci cavity forms

Blastula
blastopore endoderm and ectoderm inside mesoderm

archenteron
blastula
blastocoel: fluid-filled cavity
few 100-severa thousand cells
single germ layer occurs in al multicellular animals
development into second germ layer except sponges
germ layers produce al structural parts
gastrula
second germ layer
invagination
formation of new internal cavity = archenter on/gastrocoel
formation of opening = blastopore
outer layer-ectoderm; inner layer-endoderm = diploblastic
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Ectoderm Gut tube

Coelon]

Blastula

Gastrula Complete gut forms M di

lies b 1 Coel
endoderm and ectoderm

ic cavity forms|
inside mesoderm

complete gut = mouth-digestive tube-anus
incomplete gut = blind/only mouth-digestive tube

Mesoderm = germ layer between ectoderm & endoderm
arises from endoderm
formation two ways
cells pushing outwards from central archenteron
proliferation of cells near blastopore
ectoderm, endoderm & mesoderm = triploblastic
Coelom = internal fluid-filled cavity surrounded by mesodermal tissue

enterocoely: evagination = central archenteron cells push outward & pinch off
schizocoely: cells dividing near blastopore

Figure 08.10
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DEUTEROSTOME LOPHOTROCHOZOAN PROTOSTOME
1 Radial cleavage 1 Spiral cleavage

W-BD  W-Be

2 Regulative embryo

2 Mosaic embryo
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4-cell 1 blastomere 2 normal

4-cell 1 blastomere
embryo excised

larvae embryo excised

3 Blastopore becomes anus, mouth forms secondarily | 3 Blastopore becomes mouth, anus forms secondarily
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Blastopore

Future
intestine Blastopore  Mouth Anus
4 Coelom forms by outpocketing (enterocoelous) ' 4 Coelom forms by splitting (schizocoelous)

Coelom Blastocoel

R Coelom

of gut Mesoderm Gut Mesoderm
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A Regulative (Sea urchin) B Mosaic (Mollusc)

Normal larvae (plutei)

Figure 08.11a i Py

A Regulative (Sea urchin)

Normal larvae (plutei)
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B Mosaic (Mollusc)

Figure 08.13a
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A Sea star
Blastocoel

Coelomic
vesicles
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Figure 08.13c
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C Nemertean worm

Blastocoel Blastocoel

Prospective
mesoderm
cells

Blastopore

(becomes
Blastul Gastrula mouth)
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Figure 08.26
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ECTODERM

Primordial
germ cells

Y| casTRULATION

Cleavage

~ » Outer epithelium of body and derivatives

Hair, nails, epithelial glands, lining of mouth, enamel of teeth,
lens of eye, inner ear, nasal and olfactory epithelium

* Neural tube
Brain, spinal cord, motor nerves

+ Neural crest
Sensory ganglia and nerves, adrenal medulla,
sympathetic ganglia, skull, gill arches, dentine of teeth

* Notochord

- » Lining of thoracic and abdominal cavities

* Circulatory system
Blood, bone marrow, endothelium
of blood vessels, lymphatics

* Somites
Skeletal muscle, bone and cartilage of
skeleton (except skull), dermis, connective tissues

+ Organs of urogenital system
Ureter, kidney, gonads, reproductive ducts

-+ Epithelium of respiratory tract
* Pharynx

! Pharyngeal pouches,
PRIMITIVE GUT thyroid, parathyroid
»+ Liver, pancreas

»« Epithelium of urogenital system




