
Biology – Chapters 10 & 11 
Chromosomes 
 

Honors Biology – Chapter 8 
Chromosomes 

Ridgefield Memorial High School 

This	protist	(an	amoeba)	is	reproducing	by	asexual	reproduction.	 This	bacterium	is	reproducing	by	binary	fission,	a	form	of	asexual	reproduction.	

During	binary	fission,	the	DNA	duplicates,	the	cell	stretches,	and	then	it	divides	in	half.		
Two	identical	cells	are	produced.		This	is	an	example	of	asexual	reproduction	in	bacteria.	
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A	human	chromosome	contains	2	sister	chromatids	held	together	by	a	centromere.		
Each	of	the	two	chromatids	on	a	chromosome	is	identical.	

The	X	chromosome	is	very	large	and	important,	unlike	the	Y	chromosome.	
50%	of	the	world's	human	population	doesn't	even	have	a	Y	chromosome.	

The	Y	chromosome	determines	the	gender	of	a	baby.	
IF	YOU	HAVE	A	"Y",	THEN	YOU	ARE	A	GUY!	



There	is	no	such	thing	as	YO	BABY!	
The	cell	cycle	contains	four	stages:		G1,	S,	G2,	and	M.		After	completing	the	M	phase,	

each	of	the	two	identical	daughter	cells	go	through	the	cell	cycle.	
Cells	contain	special	chemicals	called	“growth	factors”	that	tell	them	

when	to	enter	mitosis	(M	phase).	

Cell	density	can	also	tell	a	cell	to	reproduce.	
If	some	cells	are	scraped	away,	new	ones	will	form.	 This	is	a	breast	cell	that	has	become	cancerous.	 A	normal	breast	is	shown	on	the	left.		A	cancerous	breast	is	shown	on	the	right.	

Cancer	forms	when	a	cell	divides	uncontrollably.		The	cell	cycle	spins	out	of	control.	
A	mass	of	uncontrollably	dividing	cells	is	called	a	tumor.	

There	are	3	checkpoints	that	tell	cells	when	to	continue	to	the	next	step	in	the	cell	cycle.		
Brain/nerve	cells	typically	enter	the	G0	phase,	which	prevents	them	from	reproducing.	

The	“growth	factors”	help	a	cell	pass	the	various	checkpoints	
and	continue	with	the	cell	cycle.	
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The	stages	of	mitosis	spell	IPMAT-C:	
interphase,	prophase,	metaphase,	anaphase,	telophase,	and	cytokinesis.	 This	is	a	picture	of	an	African	blood	lily	cell	during	late	interphase	or	early	prophase.	

This	is	a	picture	of	onion	root	tip	cells	performing	mitosis.	
Can	you	find	all	of	the	stages?	

Animal	cells	perform	cytokinesis	by	making	a	cleavage	furrow.	
This	occurs	because	animal	cells	do	not	have	a	cell	wall.	
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Plant	cells	perform	cytokinesis	by	making	a	cell	plate.		Vesicles	that	contain	cellulose	(made	
in	the	smooth	ER	and	Golgi	apparatus)	line	up	in	the	center	of	the	cell	and	fuse	together.	
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Humans	have	homologous	chromosomes:	
two	of	each	chromosome,	one	from	each	of	your	parents.	

The	human	life	cycle	includes	meiosis,	fertilization,	and	mitosis.	
Sperm	and	egg	are	haploid,	whereas	all	other	cells	in	the	body	are	diploid.	 The	goal	of	meiosis	I	is	to	separate	the	homologous	chromosomes.	

The	goal	of	meiosis	II	is	to	separate	the	sister	chromatids.	
Mitosis	makes	2	identical	diploid	body	cells.	
Meiosis	makes	4	different	haploid	sex	cells.	

Meiosis	produces	non-identical	cells	based	on	the	random	arrangement	of	
chromosomes	during	metaphase	I.	
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chromosomes	during	metaphase	I.	 In	mice,	the	genes	for	coat-color	and	eye-color	are	found	on	the	same	chromosome.	



Homologous	chromosomes	carry	the	same	genes,	
but	they	may	have	different	versions	of	them.	 Sister	chromatids	are	always	identical,	but	homologous	chromosomes	are	different.	

Chromosomes	“cross	over”	during	prophase	1	of	meiosis.		This	increases	genetic	diversity	by	
producing	new	combinations	of	genes.		Natural	selection	then	acts	on	these	new	combinations.	
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Nondisjunction	can	happen	if	homologous	chromosomes	
do	not	separate	correctly	in	anaphase	1	of	meiosis.	

Nondisjunction	can	happen	if	homologous	chromosomes	
do	not	separate	correctly	in	anaphase	1	of	meiosis.	

Nondisjunction	can	happen	if	homologous	chromosomes	
do	not	separate	correctly	in	anaphase	1	of	meiosis.	



Nondisjunction	can	happen	if	sister	chromatids	
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To	make	a	karyotype,	a	hypotonic	solution	is	used	to	help	open	the	blood	cells	
release	chromosomes.		The	hypotonic	solution	causes	the	cells	to	lyse	due	to	osmosis.	
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This	is	a	karyotype	of	a	female	with	trisomy	21.	
Trisomy	21,	or	Down	Syndrome,	occurs	when	a	person	has	

3	copies	of	chromosome	#21.	
The	chances	of	having	a	baby	with	Down	Syndrome	are	very	high	

for	women	over	age	35.	



Nondisjunction	can	cause	a	variety	of	different	chromosomal	abnormalities.	 Three	types	of	chromosomal	mutations	are	deletion,	duplication,	and	inversion.	
The	fourth	type	of	chromosomal	mutation	is	a	reciprocal	translocation.		This	looks	like	

crossing	over,	but	it	is	a	mutation	since	they	are	non-homologous	chromosomes.	

A	type	of	leukemia	is	caused	by	a	translocation	mutation	
between	chromosomes	#9	and	#22.	 This	is	a	karyotype	for	a	normal	human	male.		Notice	the	X	and	Y	chromosomes.	 This	chart	reviews	the	four	stages	of	the	cell	cycle.	

This	chart	reviews	the	haploid	and	diploid	nature	of	the	human	life	cycle.	


