
Cleavage	:reading	
Ch	11		334-	337,	368-369,				Ch	5	p155-161	(10e)	(159-165	in	
9th	e)		

•  Ch12	381-382		Ch	8	p286-297	(10e)	(287-297	in	9th)	Bird	
•  	Ch	12	391-	393,		Ch8	p298-303	(10e)	(300-304	in	9th)	

Mammals	

•  GastrulaDon:	Birds	and	mammals	Ch	12	in	11e,		Ch	9	in	
10e,	Ch	8	in	9e.		



Mitosis	promoDng	factor	

•  Cyclin	B	cdc2	

•  General	principles	of	the	eucaryoDc	cell	cycle	
	







8.2		Role	of	microtubules	and	microfilaments	in	cell	division	

Microfil:green	acDn:red	anaphase	1st	cleav.		Microtubules:orange	AcDn:blue	end	of	1st	cleavage		

Sea	Urchin		



Cleavage	

			
Superficial	cleavage	(meroblasDc)	eg	fish	
RotaDonal	cleavage	(holoblasDc)	eg	mammals	







Example of discoidal meroblastic cleavage in fish 





The	cleavage	of	a	single	mouse	embryo	in	vitro.	(A)	2-cell	stage.	(B)	4-cell	stage.	(C)	
Early	8-cell	stage.	(D)	Compacted	8-cell	stage.	(E)	Morula.	(F)	Blastocyst.		





GastrulaDon	

•  “the most important time of your life” 

•  laying down the primary body plan 



Origins	of	differenDated	cell	types	

•  Ectoderm:	Outer	surface	eg.	skin	cells	of	
epidermis,	CNS	–neurons	of	brain,	Neural	
crest	

•  Mesoderm:	Notochord,	Heart	and	Skeletal	
muscle,	Tubules	of	kidney,RBC,Facial	muscle	

•  Endoderm:	digesDve	tube,	pharynx,	
respiratory	tubes	(alveolar	cells)	

•  Germ	cells	Male	sperm/female	egg		





Chick	discoidal	cleavage	



Two	layers	of	blastoderm	in	the	chick	



A	

P	



A	

P	



Zoom in 

Endoderm 
(gut, lungs) 

Intermediate 
mesoderm 
(source of 
kidneys, gonads) 

Notochord Lateral plate 
mesoderm 
(source of heart, 
blood vessels) 

Neural groove Somite (source of 
muscles, spine, ribs) 







8.5		Axes	of	a	bilaterally	symmetrical	animal	


