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Heredity	is	the	passing	of	traits	from	parent	to	offspring.	Molecules	of	DNA	carry	information	that	codes	for	various	proteins.	These	proteins	interact	with	the	environment,	causing	observable	patterns	of	life.	The	complex	mechanisms	that	replicate	and	reproduce	DNA	and	the	organisms	it	creates	can	be	recombined	and	mutated	during	the	process,
leading	to	new	and	various	forms	of	life.	All	organisms,	from	the	simplest	bacteria	to	the	largest	eukaryotes,	use	DNA	as	the	main	form	of	heredity.Before	the	role	of	DNA	was	understood,	it	was	well	known	that	some	mechanism	caused	offspring	to	resemble	the	parents.	Children	look	like	their	parents,	livestock	reproduce	in	predictable	lines,	and
even	plants	have	visible	traits	that	pass	from	one	generation	to	the	next.	The	first	scientist	to	fully	document	the	passing	of	traits	in	an	organism	was	Gregor	Mendel,	in	the	1800s.	As	a	friar	living	in	a	monastery,	Mendel	had	the	opportunity	to	breed	and	raise	pea	plants,	which	he	observed	with	great	care.	He	began	to	notice	pattern	emerging	in	the
inheritance	of	certain	traits,	and	proposed	the	idea	that	each	organism	carries	different	forms	of	each	gene.	Today,	we	call	these	genetic	variants	alleles,	and	have	confirmed	their	existence	with	molecular	techniques.	The	field	of	genetics	has	grown	into	a	large	science,	with	many	sub-disciplines.	Around	the	same	time,	other	famous	scientists	were
trying	to	understand	the	larger	picture	of	heredity,	and	how	different	populations	of	organisms	can	give	rise	to	different	species.	These	men	were	Charles	Darwin	and	Alfred	Wallace,	who	proposed	the	same	theory	of	evolution,	separately.	They	proposed	that	individual	organisms	carry	information	that	produces	certain	traits.	Some	traits	are	more
beneficial	than	others,	and	lead	to	more	reproduction.	These	traits	are	passed	to	the	offspring,	and	the	offspring	can	also	interbreed.	In	this	way,	certain	traits	can	increase	or	decrease	in	a	population.	When	mutations	or	barriers	stop	the	individuals	in	a	population	from	reproducing,	the	population	becomes	divided.	Over	time,	the	populations	evolve
into	separate	species.	The	theory	of	evolution	has	evolved	into	a	complex	study	of	organisms	and	the	environments	they	occupy,	known	as	ecology.Today,	many	of	these	fields	interact,	as	scientists	study	the	way	heredity	works	in	organisms.	Molecular	techniques	can	be	used	to	analyze	changes	created	by	the	environment,	and	natural	selection	acting
on	the	alleles.	Or,	working	the	other	way	around,	the	genome	can	be	altered	to	see	what	changes	occur	in	the	organism.	Either	way,	scientist	now	have	a	large	arsenal	of	tools	to	analyze	heredity,	and	are	making	serious	advances	in	understanding	the	chemical	and	environmental	forces	that	affect	heredity.	It	is	now	even	possible	to	change	the	DNA
an	organism	inherits,	and	fix	various	mutations.	As	such,	modern	medicine	has	dedicated	many	resources	to	studying	these	mechanisms.	Bacteria	are	simple	prokaryotic	organisms.	They	are	haploid	in	nature,	and	carry	only	one	allele	for	each	gene.	Their	genome	is	usually	contained	in	a	single	chromosome,	which	exists	in	a	ring.	Bacteria	reproduce
through	an	asexual	process	known	as	binary	fission.	During	binary	fission,	the	DNA	is	copied,	and	the	copies	are	segregated	into	new	cells.	The	DNA	in	each	cell	exists	in	a	double	helix,	one	half	of	the	helix	being	old	DNA	and	the	other	half	being	newly	copied	DNA.	In	this	way,	each	daughter	bacteria	is	identical	to	the	original	parent.	This	mode	of
heredity	relies	on	mutations	to	change	the	alleles	at	each	gene.	When	a	mutation	is	beneficial,	a	bacteria	can	reproduce	more.	If	the	environment	changes	and	the	allele	is	no	longer	beneficial,	the	population	with	the	allele	will	suffer.	Sometimes,	these	mutations	can	allow	bacteria	to	survive	certain	antibiotics.	Even	this	resistance	to	antibiotics	is	a
heritable	trait,	and	once	the	mutation	happens	in	a	population,	it	is	hard	to	get	rid	of.	If	a	population	of	harmful	bacteria	infect	a	human	and	antibiotics	cannot	get	rid	of	them,	the	infection	could	become	lethal.	Scientists	study	modes	of	heredity	in	bacteria	to	develop	new	strategies	to	fight	them	in	the	field	of	public	health.	In	sexually	reproducing
organisms,	the	mode	of	heredity	gets	more	complicated.	Instead	of	each	individuals	giving	rise	to	their	own	offspring	by	simply	copying	the	DNA,	two	organisms	must	combine	their	DNA	to	create	offspring.	This	method	is	much	more	complex,	but	leads	to	more	variation	in	the	offspring,	which	can	increase	their	chances	of	success	in	a	changing	world.
Most	sexually-reproducing	organisms	exists	as	diploids,	with	two	alleles	of	each	gene.	In	order	to	reproduce	sexually,	these	organisms	must	produce	haploid	cells	through	the	process	of	meiosis.	Meiosis	consists	of	two	consecutive	cellular	divisions,	in	which	the	number	of	alleles	is	reduced	to	one	per	gene.In	some	organisms,	like	humans,	these
haploid	cells	develop	into	gametes,	which	seek	gametes	of	the	opposite	sex	so	fertilization	can	take	place.	Other	organisms,	such	as	ferns,	have	a	separate	life	cycle	as	a	haploid	organisms,	which	produces	many	gametes.	In	both	systems,	the	parents	pass	traits	on	to	the	offspring	in	a	complex,	multiple-allele	system.	The	interactions	of	these	alleles
can	produce	different	phenotypes,	which	add	to	the	variety	seen.	Fertilization	The	process	in	which	two	gametes	from	different	organisms	are	combined	to	create	a	single	organism.Meiosis	The	process	that	reduces	the	genetic	information	in	gametes.Gamete	Cells	that	are	created	containing	half	a	full	genome,	which	fuse	together	to	create	a	diploid
organism.Genome	The	DNA	that	creates	an	organism.	1.	A	classic	argument	in	the	science	of	behavior	is	that	some	behaviors	are	heritable.	If	a	dog	barks	at	an	approaching	stranger,	and	was	never	taught	to	do	so,	was	the	behavior	inherited?A.	YesB.	NoC.	In	partC	is	correct.	Part	of	the	reason	this	argument	remains	heated	is	cause	and	effect.	The
dog	certainly	inherits	the	DNA	which	gives	rise	to	the	throat	and	lungs,	creating	the	ability	to	bark.	Other	proteins	created	by	the	DNA	could	increase	the	testosterone	in	the	dogs	system.	Over	entire	populations,	increased	testosterone	leads	to	higher	aggression.	However,	this	is	still	one	step	removed	from	actually	barking.	The	choice	to	bark,	chosen
by	the	dog,	is	a	complex	interaction	between	all	these	genetic	factors	and	the	dogs	past	experiences.	If	the	dog	likes	strangers,	regardless	of	how	aggressive	the	dog	is,	the	reaction	will	be	friendly.	If	the	dog	dislikes	strangers	due	to	past	interactions,	they	will	bark.	2.	A	father	teaches	his	son	how	to	fish,	and	the	son	is	able	to	thrive	on	the	fish	he
catches.	As	such,	the	son	is	able	to	father	children	of	his	own.	Is	fishing	a	heritable	trait?A.	YesB.	NoC.	Only	in	the	next	generationB	is	correct.	Behavioral	scientist	recognize	two	types	of	behavior,	innate	and	learned	behavior.	Innate	behavior,	like	a	bee	knowing	how	to	construct	a	beehive,	is	genetically	programed.	Complex	behaviors	like	fishing,	in
which	an	organisms	must	first	observe	the	behavior,	then	practice,	is	a	form	of	learned	behavior.	Learned	behaviors	are	not	genetically	inherited,	and	must	be	passed	from	generation	to	generation	through	teaching	behaviors.3.	Fish	that	live	in	a	certain	stream	are	blue.	The	blue	color	is	produced	by	pigments	stored	under	the	surface	of	the	skin	in
the	fish.	The	fish	get	the	pigment	from	the	insects	they	eat,	which	produce	the	pigment	in	high	amounts.	Is	the	blue	color	heritable?A.	YesB.	NoC.	Only	in	the	insectsC	is	correct.	The	fish	are	just	obtaining	the	pigment.	If	these	fish	were	bred	and	raised	on	a	different	food	source,	they	would	not	be	blue.	Therefore,	the	blue	color	is	not	a	heritable	trait
in	the	fish.	In	the	insects,	however,	a	molecular	pathway	exists	that	converts	molecules	into	blue	pigment.	This	molecular	pathway,	because	it	is	derived	from	genes,	can	be	passed	to	offspring	during	reproduction.	Thus,	the	blue	pigment	in	the	insects	is	a	heritable	trait.	Share	copy	and	redistribute	the	material	in	any	medium	or	format	for	any
purpose,	even	commercially.	Adapt	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even	commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow	the	license	terms.	Attribution	You	must	give	appropriate	credit	,	provide	a	link	to	the	license,	and	indicate	if	changes	were	made	.	You	may	do	so	in	any	reasonable
manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	If	you	remix,	transform,	or	build	upon	the	material,	you	must	distribute	your	contributions	under	the	same	license	as	the	original.	No	additional	restrictions	You	may	not	apply	legal	terms	or	technological	measures	that	legally	restrict	others	from	doing
anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No	warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions	necessary	for	your	intended	use.	For	example,	other	rights	such	as	publicity,
privacy,	or	moral	rights	may	limit	how	you	use	the	material.	Heredity	n.,	plural:	Heredities	[hi]	Definition:	biological	inheritance	In	biology,	heredity	refers	to	the	passing	of	genetic	factors	from	parents	to	offspring	or	from	one	generation	to	the	next.	The	biological	definition	of	heredity	may	also	pertain	to	the	association	of	a	particular	trait	with	the
genetic	constitution	of	an	individual	organism,	rather	than	with	environmental	conditions.	Brown	eyes	are	inherited;	a	sunburn	is	acquired.	The	term	came	from	the	Latin	hrditt,	which	in	English	means	inheritance.	Thus,	heredity	is	a	synonym	for	biological	inheritance.	The	term	hereditary	is	a	related	word;	it	is	used	to	describe	or	relate	to	heredity.
Synonyms:	(biological)	inheritance.	Codominance	is	an	example	of	a	form	of	biological	inheritance.	Come	and	join	our	Forum	to	learn	more	about	it:	What	is	the	key	to	the	recognition	of	codominance?	Principles	of	Heredity	Gregor	Mendel,	an	Austrian	monk,	is	considered	to	be	the	father	of	genetics.	(Ref.1)	Genetics	is	the	science	that	studies	patterns
and	mechanisms	of	heredity	and	Mendel	laid	the	foundations	of	this	field	with	his	seminal	work	on	garden	pea	plants.	His	observations	and	inferences	later	became	the	basis	for	the	Mendelian	Laws	of	Inheritance.	These	generalizations	were	based	on	Mendels	conjecture	that	unit	factors	segregate	and	assort	during	the	production	of	gametes	passed
on	from	parents	to	offspring.	He	further	proposed	that	the	unit	factors	exist	in	two	sets,	one	from	each	parent.	Eventually,	the	unit	factors	were	given	the	name	gene.	The	other	Mendelian	laws	are	the	Law	of	Dominance,	the	Law	of	Segregation,	and	the	Law	of	Independent	Assortment.	(Ref.2)	The	inheritance	pattern	that	follows	Mendels	laws
pertains	to	Mendelian	inheritance.	Conversely,	an	inheritance	pattern	that	does	not	follow	these	laws	is	referred	to	as	non-Mendelian.	The	transmission	of	genes	from	parent	to	offspring	is	the	same	in	both	cases,	but	in	non-mendelian	inheritance,	there	is	not	just	a	one-to-one	relationship	between	a	gene	and	the	trait	it	governs.	Explore	DNA
structure/function,	chromosomes,	genes,	and	traits	in	the	video	below	and	find	out	how	this	relates	to	heredity.	Heredity	is	the	means	by	which	the	offspring	acquire	characteristics	from	the	parent.	The	passing	of	traits	may	be	through	sexual	reproduction	or	asexual	reproduction.	In	sexual	reproduction,	male	and	female	gametes	are	involved.	The
male	gamete	fertilizes	the	female	gamete.	Their	union	results	in	a	single	cell	containing	both	chromosomal	sets	from	the	father	and	the	mother.	The	new	individual	will,	therefore,	be	genetically	not	identical	to	either	of	its	parents.	Conversely,	in	asexual	reproduction	particularly	when	no	gametes	are	involved,	the	offspring	is	genetically	identical	a
clone	to	its	parent.	Both	bacteria	and	archaea	reproduce	by	binary	fission.	In	essence,	the	bacterial	or	archaeal	cell	divides	giving	rise	to	two	cells,	each	having	a	copy	of	the	parental	genome.	This	means	that	both	the	parent	and	the	offspring	are	genetically	the	same.	However,	both	bacteria	and	archaea	can	acquire	new	genes	by	various	mechanisms
of	lateral	gene	transfer:	conjugation,	transformation,	and	transduction.	Sexually-reproducing	organisms	include	the	eukaryotes.	Some	eukaryotes	are	capable	of	reproducing	both	by	sexual	and	asexual	means	whereas	others	reproduce	only	sexually.	Those	capable	of	reproducing	asexually	do	so	through	binary	fission,	fragmentation,	budding,	or	spore
production.	Asexually	reproducing	eukaryotes	include	many	species	of	fungi	and	other	unicellular	eukaryotes,	like	protozoans.	Since	in	each	case	the	progeny	are	derived	directly	from	parental	tissue,	their	genomes	are	identical.	In	organisms	that	reproduce	sexually,	although	the	parent	passes	on	its	genes	to	its	offspring,	the	offspring	will	be
genetically	distinct.	Firstly,	it	is	because	only	half	of	the	genome	will	come	from	each	parent.	Secondly,	during	gametogenesis	(the	process	of	gamete	formation),	meiotic	events,	such	as	crossing	over	and	independent	assortment,	occur	and	they	promote	genetic	diversity	among	gametes.	Thirdly,	the	genome	of	the	offspring	often	includes	extranuclear
genetic	material	from	its	mother.	In	humans,	mitochondrial	inheritance	refers	to	an	inheritance	pattern	resulting	from	the	expression	of	the	inherited	mitochondrial	DNA	from	the	mother.	Looking	for	answers	to	your	heredity	questions?	Our	community	might	be	able	to	help!	Join	our	Forum:	What	is	the	key	to	the	recognition	of	codominance?Be	a	part
of	us!	Reviewed	by:	Mary	Anne	Clark,	PhD	Take	the	Heredity	Biology	Quiz!	Further	Reading	BiologyOnline	Tutorials:	Mendels	Law	&	Mendelian	Genetics	References	Gregor	Mendel	|	Biology	Articles,	Tutorials	&	Dictionary	Online.	(2020).	Retrieved	from	Biology	Articles,	Tutorials	&	Dictionary	Online	website:	Mendels	Law	of	Heredity	|	Biology
Articles,	Tutorials	&	Dictionary	Online.	(2020).	Retrieved	from	Biology	Articles,	Tutorials	&	Dictionary	Online	website:	CK-12	Foundation.	(2012,	November	30).	Fungi	Reproduction.	Retrieved	from	CK-12	Foundation	website:	Biology	Online.	Content	provided	and	moderated	by	Biology	Online	Editors.	View	synonyms	for	heredity	the	transmission	from
one	generation	to	another	of	genetic	factors	that	determine	individual	characteristics:	responsible	for	the	resemblances	between	parents	and	offspring	the	sum	total	of	the	inherited	factors	or	their	characteristics	in	an	organismCollins	English	Dictionary	Complete	&	Unabridged	2012	Digital	Edition	William	Collins	Sons	&	Co.	Ltd.	1979,	1986
HarperCollins	Publishers	1998,	2000,	2003,	2005,	2006,	2007,	2009,	2012	The	passage	of	biological	traits	or	characteristics	from	parents	to	offspring	through	the	inheritance	of	genes.	The	passing	of	characteristics	from	parents	to	children.	(	See	genetics	.)Origin	of	heredity1First	recorded	in	153040;	from	Middle	French	heredite,	from	Latin	hrditt-,
stem	of	hrdits	inheritance,	from	hrd-	(stem	of	hrs	)	heir	+	-its	-ityOrigin	of	heredity1C16:	from	Old	French	heredite,	from	Latin	hrdits	inheritance;	see	heirHow	does	heredity	compare	to	similar	and	commonly	confused	words?	Explore	the	most	common	comparisons:Examples	have	not	been	reviewed.From	the	description	of	skin	as	blue	black	to	the
blues	as	a	musical	genre,	the	color	blue	and	its	many	shades	intertwine	with	African	American	heredity,	history	and	heritage.Using	this	data	on	heredity,	the	researchers	have	been	able	to	categorise	patients	into	three	different	groups.The	emperor	was	not	chosen	by	heredity,	like	most	other	monarchies.Its	a	Gothic,	environmental	take	on	heredity	as
well	as	inheritance,	with	one	of	the	Haddesley	daughters,	Wenna,	challenging	both	as	human	and	earthen	secrets	bubble	to	the	surface.In	these	biological	DNA	letters	our	heredity	is	stored.hereditistheredo-familialBrowse#aabbccddeeffgghhiijjkkllmmnnooppqqrrssttuuvvwwxxyyzzAboutCareersContact	usCookies,	terms,	&	privacyHelpFollow	usGet
the	Word	of	the	Day	every	day!	2025	Dictionary.com,	LLC	Health	&	Medicine	Genetics	&	Evolution	The	chromosome	set	of	a	species	remains	relatively	stable	over	long	periods	of	time.	However,	within	populations	there	can	be	found	abnormalities	involving	the	structure	or	number	of	chromosomes.	These	alterations	arise	spontaneously	from	errors	in
the	normal	processes	of	the	cell.	Their	consequences	are	usually	deleterious,	giving	rise	to	individuals	who	are	unhealthy	or	sterile,	though	in	rare	cases	alterations	provide	new	adaptive	opportunities	that	allow	evolutionary	change	to	occur.	In	fact,	the	discovery	of	visible	chromosomal	differences	between	species	has	given	rise	to	the	belief	that
radical	restructuring	of	chromosome	architecture	has	been	an	important	force	in	evolution.Two	important	principles	dictate	the	properties	of	a	large	proportion	of	structural	chromosomal	changes.	The	first	principle	is	that	any	deviation	from	the	normal	ratio	of	genetic	material	in	the	genome	results	in	genetic	imbalance	and	abnormal	function.	In	the
normal	nuclei	of	both	diploid	and	haploid	cells,	the	ratio	of	the	individual	chromosomes	to	one	another	is	1:1.	Any	deviation	from	this	ratio	by	addition	or	subtraction	of	either	whole	chromosomes	or	parts	of	chromosomes	results	in	genomic	imbalance.	The	second	principle	is	that	homologous	chromosomes	go	to	great	lengths	to	pair	at	meiosis.	The
tightly	paired	homologous	regions	are	joined	by	a	ladderlike	longitudinal	structure	called	the	synaptonemal	complex.	Homologous	regions	seem	to	be	able	to	find	each	other	and	form	a	synaptonemal	complex	whether	or	not	they	are	part	of	normal	chromosomes.	Therefore,	when	structural	changes	occur,	not	only	are	the	resulting	pairing	formations
highly	characteristic	of	that	type	of	structural	change	but	they	also	dictate	the	packaging	of	normal	and	abnormal	chromosomes	into	the	gametes	and	subsequently	into	the	progeny.The	simplest,	but	perhaps	most	damaging,	structural	change	is	a	deletionthe	complete	loss	of	a	part	of	one	chromosome.	In	a	haploid	cell	this	is	lethal,	because	part	of	the
essential	genome	is	lost.	However,	even	in	diploid	cells	deletions	are	generally	lethal	or	have	other	serious	consequences.	In	a	diploid	a	heterozygous	deletion	results	in	a	cell	that	has	one	normal	chromosome	set	and	another	set	that	contains	a	truncated	chromosome.	Such	cells	show	genomic	imbalance,	which	increases	in	severity	with	the	size	of	the
deletion.	Another	potential	source	of	damage	is	that	any	recessive,	deleterious,	or	lethal	alleles	that	are	in	the	normal	counterpart	of	the	deleted	region	will	be	expressed	in	the	phenotype.	In	humans,	cri-du-chat	syndrome	is	caused	by	a	heterozygous	deletion	at	the	tip	of	the	short	arm	of	chromosome	5.	Infants	are	born	with	this	condition	as	the	result
of	a	deletion	arising	in	parental	germinal	tissues	or	even	in	sex	cells.	The	manifestations	of	this	deletion,	in	addition	to	the	cat	cry	that	gives	the	syndrome	its	name,	include	severe	intellectual	disability	and	an	abnormally	small	head.A	heterozygous	duplication	(an	extra	copy	of	some	chromosome	region)	also	results	in	a	genomic	imbalance	with
deleterious	consequences.	Small	duplications	within	a	gene	can	arise	spontaneously.	Larger	duplications	can	be	caused	by	crossovers	following	asymmetrical	chromosome	pairing	or	by	meiotic	irregularities	resulting	from	other	types	of	altered	chromosome	structures.	If	a	duplication	becomes	homozygous,	it	can	provide	the	organism	with	an
opportunity	to	acquire	new	genetic	functions	through	mutations	within	the	duplicate	copy.An	inversion	occurs	when	a	chromosome	breaks	in	two	places	and	the	region	between	the	break	rotates	180	before	rejoining	with	the	two	end	fragments.	If	the	inverted	segment	contains	the	centromere	(i.e.,	the	point	where	the	two	chromatids	are	joined),	the
inversion	is	said	to	be	pericentric;	if	not,	it	is	called	paracentric.	Inversions	do	not	result	in	a	gain	or	loss	of	genetic	material,	and	they	have	deleterious	effects	only	if	one	of	the	chromosomal	breaks	occurs	within	an	essential	gene	or	if	the	function	of	a	gene	is	altered	by	its	relocation	to	a	new	chromosomal	neighbourhood	(called	the	position	effect).
However,	individuals	who	are	heterozygous	for	inversions	produce	aberrant	meiotic	products	along	with	normal	products.	The	only	way	uninverted	and	inverted	segments	can	pair	is	by	forming	an	inversion	loop.	If	no	crossovers	occur	in	the	loop,	half	of	the	gametes	will	be	normal	and	the	other	half	will	contain	an	inverted	chromosome.	If	a	crossover
does	occur	within	the	loop	of	a	paracentric	inversion,	a	chromosome	bridge	and	an	acentric	chromosome	(i.e.,	a	chromosome	without	a	centromere)	will	be	formed,	and	this	will	give	rise	to	abnormal	meiotic	products	carrying	deletions,	which	are	inviable.	In	a	pericentric	inversion,	a	crossover	within	the	loop	does	not	result	in	a	bridge	or	an	acentric
chromosome,	but	inviable	products	are	produced	carrying	a	duplication	and	a	deletion.If	a	chromosome	break	occurs	in	each	of	two	nonhomologous	chromosomes	and	the	two	breaks	rejoin	in	a	new	arrangement,	the	new	segment	is	called	a	translocation.	A	cell	bearing	a	heterozygous	translocation	has	a	full	set	of	genes	and	will	be	viable	unless	one
of	the	breaks	causes	damage	within	a	gene	or	if	there	is	a	position	effect	on	gene	function.	However,	once	again	the	pairing	properties	of	the	chromosomes	at	meiosis	result	in	aberrant	meiotic	products.	Specifically,	half	of	the	products	are	deleted	for	one	of	the	chromosome	regions	that	changed	positions	and	half	of	the	products	are	duplicated	for
the	other.	These	duplications	and	deletions	usually	result	in	inviability,	so	translocation	heterozygotes	are	generally	semisterile	(half-sterile).Two	types	of	changes	in	chromosome	numbers	can	be	distinguished:	a	change	in	the	number	of	whole	chromosome	sets	(polyploidy)	and	a	change	in	chromosomes	within	a	set	(aneuploidy).An	individual	with
additional	chromosome	sets	is	called	a	polyploid.	Individuals	with	three	sets	of	chromosomes	(triploids,	3n)	or	four	sets	of	chromosomes	(tetraploids,	4n)	are	polyploid	derivatives	of	the	basic	diploid	(2n)	constitution.	Polyploids	with	odd	numbers	of	sets	(e.g.,	triploids)	are	sterile,	because	homologous	chromosomes	pair	only	two	by	two,	and	the	extra
chromosome	moves	randomly	to	a	cell	pole,	resulting	in	highly	unbalanced,	nonfunctional	meiotic	products.	It	is	for	this	reason	that	triploid	watermelons	are	seedless.	However,	polyploids	with	even	numbers	of	chromosome	sets	can	be	fertile	if	orderly	two-by-two	chromosome	pairing	occurs.Though	two	organisms	from	closely	related	species
frequently	hybridize,	the	chromosomes	of	the	fusing	partners	are	different	enough	that	the	two	sets	do	not	pair	at	meiosis,	resulting	in	sterile	offspring.	However,	if	by	chance	the	number	of	chromosome	sets	in	the	hybrid	accidentally	duplicates,	a	pairing	partner	for	each	chromosome	will	be	produced,	and	the	hybrid	will	be	fertile.	These
chromosomally	doubled	hybrids	are	called	allotetraploids.	Bread	wheat,	which	is	hexaploid	(6n)	due	to	several	natural	spontaneous	hybridizations,	is	an	example	of	an	allotetraploid.	Some	polyploid	plants	are	able	to	produce	seeds	through	an	asexual	type	of	reproduction	called	apomixis;	in	such	cases,	all	progeny	are	identical	to	the	parent.	Polyploidy
does	arise	spontaneously	in	humans,	but	all	polyploids	either	abort	in	utero	or	die	shortly	after	birth.Some	cells	have	an	abnormal	number	of	chromosomes	that	is	not	a	whole	multiple	of	the	haploid	number.	This	condition	is	called	aneuploidy.	Most	aneuploids	arise	by	nondisjunction,	a	failure	of	homologous	chromosomes	to	separate	at	meiosis.	When
a	gamete	of	this	type	is	fertilized	by	a	normal	gamete,	the	zygotes	formed	will	have	an	unequal	distribution	of	chromosomes.	Such	genomic	imbalance	results	in	severe	abnormalities	or	death.	Only	aneuploids	involving	small	chromosomes	tend	to	survive	and	even	then	only	with	an	aberrant	phenotype.The	most	common	form	of	aneuploidy	in	humans
results	in	Down	syndrome,	a	suite	of	specific	disorders	in	individuals	possessing	an	extra	chromosome	21	(trisomy	21).	The	symptoms	of	Down	syndrome	include	intellectual	disability,	severe	disorders	of	internal	organs	such	as	the	heart	and	kidneys,	up-slanted	eyes,	an	enlarged	tongue,	and	abnormal	dermal	ridge	patterns	on	the	fingers,	palms,	and
soles.	Other	forms	of	aneuploidy	in	humans	result	from	abnormal	numbers	of	sex	chromosomes.	Turner	syndrome	is	a	condition	in	which	females	have	only	one	X	chromosome.	Symptoms	may	include	short	stature,	webbed	neck,	kidney	or	heart	malformations,	underdeveloped	sex	characteristics,	or	sterility.	Klinefelter	syndrome	is	a	condition	in	which
males	have	one	extra	female	sex	chromosome,	resulting	in	an	XXY	pattern.	(Other,	less	frequent,	chromosomal	patterns	include	XXXY,	XXXXY,	XXYY,	and	XXXYY.)	Symptoms	of	Klinefelter	syndrome	may	include	sterility,	a	tall	physique,	lack	of	secondary	sex	characteristics,	breast	development,	and	learning	disabilities.	Health	&	Medicine	Genetics	&
Evolution	Gregor	Mendel	published	his	work	in	the	proceedings	of	the	local	society	of	naturalists	in	Brnn,	Austria	(now	Brno,	Czech	Republic),	in	1866,	but	none	of	his	contemporaries	appreciated	its	significance.	It	was	not	until	1900,	16	years	after	Mendels	death,	that	his	work	was	rediscovered	independently	by	botanists	Hugo	de	Vries	in	Holland,
Carl	Erich	Correns	in	Germany,	and	Erich	Tschermak	von	Seysenegg	in	Austria.	Like	several	investigators	before	him,	Mendel	experimented	on	hybrids	of	different	varieties	of	a	plant;	he	focused	on	the	common	pea	plant	(Pisum	sativum).	His	methods	differed	in	two	essential	respects	from	those	of	his	predecessors.	First,	instead	of	trying	to	describe
the	appearance	of	whole	plants	with	all	their	characteristics,	Mendel	followed	the	inheritance	of	single,	easily	visible	and	distinguishable	traits,	such	as	round	versus	wrinkled	seed,	yellow	versus	green	seed,	purple	versus	white	flowers,	and	so	on.	Second,	he	made	exact	counts	of	the	numbers	of	plants	bearing	each	trait;	it	was	from	such	quantitative
data	that	he	deduced	the	rules	governing	inheritance.Since	pea	plants	reproduce	usually	by	self-pollination	of	their	flowers,	the	varieties	Mendel	obtained	from	seedsmen	were	purei.e.,	descended	for	several	to	many	generations	from	plants	with	similar	traits.	Mendel	crossed	them	by	deliberately	transferring	the	pollen	of	one	variety	to	the	pistils	of
another;	the	resulting	first-generation	hybrids,	denoted	by	the	symbol	F1,	usually	showed	the	traits	of	only	one	parent.	For	example,	the	crossing	of	yellow-seeded	plants	with	green-seeded	ones	gave	yellow	seeds,	and	the	crossing	of	purple-flowered	plants	with	white-flowered	ones	gave	purple-flowered	plants.	Traits	such	as	the	yellow-seed	colour	and
the	purple-flower	colour	Mendel	called	dominant;	the	green-seed	colour	and	the	white-flower	colour	he	called	recessive.	It	looked	as	if	the	yellow	and	purple	bloods	overcame	or	consumed	the	green	and	white	bloods.That	this	was	not	so	became	evident	when	Mendel	allowed	the	F1	hybrid	plants	to	self-pollinate	and	produce	the	second	hybrid
generation,	F2.	Here,	both	the	dominant	and	the	recessive	traits	reappeared,	as	pure	and	uncontaminated	as	they	were	in	the	original	parents	(generation	P).	Moreover,	these	traits	now	appeared	in	constant	proportions:	about	3/4	of	the	plants	in	the	second	generation	showed	the	dominant	trait	and	1/4	showed	the	recessive,	a	3	to	1	ratio.	It	can	be
seen	in	the	table	that	Mendels	actual	counts	were	as	close	to	the	ideal	ratio	as	one	could	expect,	allowing	for	the	sampling	deviations	present	in	all	statistical	data.Pea	plants	with	dominant	and	recessive	characters	obtained	by	Mendel	in	the	second	generation	of	hybridsnumber	dominant	number	recessive	ratio	round	seed	5,474	wrinkled	seed	1,850
2.96:1	yellow	seed	6,022	green	seed	2,001	3.01:1	purple	flowers	705	white	flowers	224	3.15:1	tall	plants	787	short	plants	277	2.84:1	Mendel	concluded	that	the	sex	cells,	the	gametes,	of	the	purple-flowered	plants	carried	some	factor	that	caused	the	progeny	to	develop	purple	flowers,	and	the	gametes	of	the	white-flowered	variety	had	a	variant	factor
that	induced	the	development	of	white	flowers.	In	1909	the	Danish	biologist	Wilhelm	Ludvig	Johannsen	proposed	to	call	these	factors	genes.An	example	of	one	of	Mendels	experiments	will	illustrate	how	the	genes	are	transmitted	and	in	what	particular	ratios.	Let	R	stand	for	the	gene	for	purple	flowers	and	r	for	the	gene	for	white	flowers	(dominant
genes	are	conventionally	symbolized	by	capital	letters	and	recessive	genes	by	lowercase	letters).	Since	each	pea	plant	contains	a	gene	endowment	half	of	whose	set	is	derived	from	the	mother	and	half	from	the	father,	each	plant	has	two	genes	for	flower	colour.	If	the	two	genes	are	alikefor	instance,	both	having	come	from	white-flowered	parents
(rr)the	plant	is	termed	a	homozygote.	The	union	of	gametes	with	different	genes	gives	a	hybrid	plant,	termed	a	heterozygote	(Rr).	Since	the	gene	R,	for	purple,	is	dominant	over	r,	for	white,	the	F1	generation	hybrids	will	show	purple	flowers.	They	are	phenotypically	purple,	but	their	genotype	contains	both	R	and	r	genes,	and	these	alternative	(allelic
or	allelomorphic)	genes	do	not	blend	or	contaminate	each	other.	Mendel	inferred	that,	when	a	heterozygote	forms	its	sex	cells,	the	allelic	genes	segregate	and	pass	to	different	gametes.	This	is	expressed	in	the	first	law	of	Mendel,	the	law	of	segregation	of	unit	genes.	Equal	numbers	of	gametes,	ovules,	or	pollen	grains	are	formed	that	contain	the
genes	R	and	r.	Now,	if	the	gametes	unite	at	random,	then	the	F2	generation	should	contain	about	1/4	white-flowered	and	3/4	purple-flowered	plants.	The	white-flowered	plants,	which	must	be	recessive	homozygotes,	bear	the	genotype	rr.	About	1/3	of	the	plants	exhibiting	the	dominant	trait	of	purple	flowers	must	be	homozygotes,	RR,	and	2/3
heterozygotes,	Rr.	The	prediction	is	tested	by	obtaining	a	third	generation,	F3,	from	the	purple-flowered	plants;	though	phenotypically	all	purple-flowered,	2/3	of	this	group	of	plants	reveal	the	presence	of	the	recessive	gene	allele,	r,	in	their	genotype	by	producing	about	1/4	white-flowered	plants	in	the	F3	generation.Mendel	also	crossbred	varieties	of
peas	that	differed	in	two	or	more	easily	distinguishable	traits.	When	a	variety	with	yellow	round	seed	was	crossed	to	a	green	wrinkled-seed	variety,	the	F1	generation	hybrids	produced	yellow	round	seed.	Evidently,	yellow	(A)	and	round	(B)	are	dominant	traits,	and	green	(a)	and	wrinkled	(b)	are	recessive.	By	allowing	the	F1	plants	(genotype	AaBb)	to
self-pollinate,	Mendel	obtained	an	F2	generation	of	315	yellow	round,	101	yellow	wrinkled,	108	green	round,	and	32	green	wrinkled	seeds,	a	ratio	of	approximately	9	:	3	:	3	:	1.	The	important	point	here	is	that	the	segregation	of	the	colour	(Aa)	is	independent	of	the	segregation	of	the	trait	of	seed	surface	(Bb).	This	is	expected	if	the	F1	generation
produces	equal	numbers	of	four	kinds	of	gametes,	carrying	the	four	possible	combinations	of	the	parental	genes:	AB,	Ab,	aB,	and	ab.	Random	union	of	these	gametes	gives,	then,	the	four	phenotypes	in	a	ratio	9	dominantdominant	:	3	recessivedominant	:	3	dominantrecessive	:	1	recessiverecessive.	Among	these	four	phenotypic	classes	there	must	be
nine	different	genotypes,	a	supposition	that	can	be	tested	experimentally	by	raising	a	third	hybrid	generation.	The	predicted	genotypes	are	actually	found.	Another	test	is	by	means	of	a	backcross	(or	testcross);	the	F1	hybrid	(phenotype	yellow	round	seed;	genotype	AaBb)	is	crossed	to	a	double	recessive	plant	(phenotype	green	wrinkled	seed;	genotype
aabb).	If	the	hybrid	gives	four	kinds	of	gametes	in	equal	numbers	and	if	all	the	gametes	of	the	double	recessive	are	alike	(ab),	the	predicted	progeny	of	the	backcross	are	yellow	round,	yellow	wrinkled,	green	round,	and	green	wrinkled	seed	in	a	ratio	1	:	1	:	1	:	1.	This	prediction	is	realized	in	experiments.	When	the	varieties	crossed	differ	in	three
genes,	the	F1	hybrid	forms	23,	or	eight,	kinds	of	gametes	(2n	=	kinds	of	gametes,	n	being	the	number	of	genes).	The	second	generation	of	hybrids,	the	F2,	has	27	(33)	genotypically	distinct	kinds	of	individuals	but	only	eight	different	phenotypes.	From	these	results	and	others,	Mendel	derived	his	second	law:	the	law	of	recombination,	or	independent
assortment	of	genes.	Heredity	is	the	passing	of	traits	from	parent	to	offspring.	Molecules	of	DNA	carry	information	that	codes	for	various	proteins.	These	proteins	interact	with	the	environment,	causing	observable	patterns	of	life.	The	complex	mechanisms	that	replicate	and	reproduce	DNA	and	the	organisms	it	creates	can	be	recombined	and	mutated
during	the	process,	leading	to	new	and	various	forms	of	life.	All	organisms,	from	the	simplest	bacteria	to	the	largest	eukaryotes,	use	DNA	as	the	main	form	of	heredity.Before	the	role	of	DNA	was	understood,	it	was	well	known	that	some	mechanism	caused	offspring	to	resemble	the	parents.	Children	look	like	their	parents,	livestock	reproduce	in
predictable	lines,	and	even	plants	have	visible	traits	that	pass	from	one	generation	to	the	next.	The	first	scientist	to	fully	document	the	passing	of	traits	in	an	organism	was	Gregor	Mendel,	in	the	1800s.	As	a	friar	living	in	a	monastery,	Mendel	had	the	opportunity	to	breed	and	raise	pea	plants,	which	he	observed	with	great	care.	He	began	to	notice
pattern	emerging	in	the	inheritance	of	certain	traits,	and	proposed	the	idea	that	each	organism	carries	different	forms	of	each	gene.	Today,	we	call	these	genetic	variants	alleles,	and	have	confirmed	their	existence	with	molecular	techniques.	The	field	of	genetics	has	grown	into	a	large	science,	with	many	sub-disciplines.	Around	the	same	time,	other
famous	scientists	were	trying	to	understand	the	larger	picture	of	heredity,	and	how	different	populations	of	organisms	can	give	rise	to	different	species.	These	men	were	Charles	Darwin	and	Alfred	Wallace,	who	proposed	the	same	theory	of	evolution,	separately.	They	proposed	that	individual	organisms	carry	information	that	produces	certain	traits.
Some	traits	are	more	beneficial	than	others,	and	lead	to	more	reproduction.	These	traits	are	passed	to	the	offspring,	and	the	offspring	can	also	interbreed.	In	this	way,	certain	traits	can	increase	or	decrease	in	a	population.	When	mutations	or	barriers	stop	the	individuals	in	a	population	from	reproducing,	the	population	becomes	divided.	Over	time,
the	populations	evolve	into	separate	species.	The	theory	of	evolution	has	evolved	into	a	complex	study	of	organisms	and	the	environments	they	occupy,	known	as	ecology.Today,	many	of	these	fields	interact,	as	scientists	study	the	way	heredity	works	in	organisms.	Molecular	techniques	can	be	used	to	analyze	changes	created	by	the	environment,	and
natural	selection	acting	on	the	alleles.	Or,	working	the	other	way	around,	the	genome	can	be	altered	to	see	what	changes	occur	in	the	organism.	Either	way,	scientist	now	have	a	large	arsenal	of	tools	to	analyze	heredity,	and	are	making	serious	advances	in	understanding	the	chemical	and	environmental	forces	that	affect	heredity.	It	is	now	even
possible	to	change	the	DNA	an	organism	inherits,	and	fix	various	mutations.	As	such,	modern	medicine	has	dedicated	many	resources	to	studying	these	mechanisms.	Bacteria	are	simple	prokaryotic	organisms.	They	are	haploid	in	nature,	and	carry	only	one	allele	for	each	gene.	Their	genome	is	usually	contained	in	a	single	chromosome,	which	exists	in
a	ring.	Bacteria	reproduce	through	an	asexual	process	known	as	binary	fission.	During	binary	fission,	the	DNA	is	copied,	and	the	copies	are	segregated	into	new	cells.	The	DNA	in	each	cell	exists	in	a	double	helix,	one	half	of	the	helix	being	old	DNA	and	the	other	half	being	newly	copied	DNA.	In	this	way,	each	daughter	bacteria	is	identical	to	the
original	parent.	This	mode	of	heredity	relies	on	mutations	to	change	the	alleles	at	each	gene.	When	a	mutation	is	beneficial,	a	bacteria	can	reproduce	more.	If	the	environment	changes	and	the	allele	is	no	longer	beneficial,	the	population	with	the	allele	will	suffer.	Sometimes,	these	mutations	can	allow	bacteria	to	survive	certain	antibiotics.	Even	this
resistance	to	antibiotics	is	a	heritable	trait,	and	once	the	mutation	happens	in	a	population,	it	is	hard	to	get	rid	of.	If	a	population	of	harmful	bacteria	infect	a	human	and	antibiotics	cannot	get	rid	of	them,	the	infection	could	become	lethal.	Scientists	study	modes	of	heredity	in	bacteria	to	develop	new	strategies	to	fight	them	in	the	field	of	public	health.
In	sexually	reproducing	organisms,	the	mode	of	heredity	gets	more	complicated.	Instead	of	each	individuals	giving	rise	to	their	own	offspring	by	simply	copying	the	DNA,	two	organisms	must	combine	their	DNA	to	create	offspring.	This	method	is	much	more	complex,	but	leads	to	more	variation	in	the	offspring,	which	can	increase	their	chances	of
success	in	a	changing	world.	Most	sexually-reproducing	organisms	exists	as	diploids,	with	two	alleles	of	each	gene.	In	order	to	reproduce	sexually,	these	organisms	must	produce	haploid	cells	through	the	process	of	meiosis.	Meiosis	consists	of	two	consecutive	cellular	divisions,	in	which	the	number	of	alleles	is	reduced	to	one	per	gene.In	some
organisms,	like	humans,	these	haploid	cells	develop	into	gametes,	which	seek	gametes	of	the	opposite	sex	so	fertilization	can	take	place.	Other	organisms,	such	as	ferns,	have	a	separate	life	cycle	as	a	haploid	organisms,	which	produces	many	gametes.	In	both	systems,	the	parents	pass	traits	on	to	the	offspring	in	a	complex,	multiple-allele	system.	The
interactions	of	these	alleles	can	produce	different	phenotypes,	which	add	to	the	variety	seen.	Fertilization	The	process	in	which	two	gametes	from	different	organisms	are	combined	to	create	a	single	organism.Meiosis	The	process	that	reduces	the	genetic	information	in	gametes.Gamete	Cells	that	are	created	containing	half	a	full	genome,	which	fuse
together	to	create	a	diploid	organism.Genome	The	DNA	that	creates	an	organism.	1.	A	classic	argument	in	the	science	of	behavior	is	that	some	behaviors	are	heritable.	If	a	dog	barks	at	an	approaching	stranger,	and	was	never	taught	to	do	so,	was	the	behavior	inherited?A.	YesB.	NoC.	In	partC	is	correct.	Part	of	the	reason	this	argument	remains
heated	is	cause	and	effect.	The	dog	certainly	inherits	the	DNA	which	gives	rise	to	the	throat	and	lungs,	creating	the	ability	to	bark.	Other	proteins	created	by	the	DNA	could	increase	the	testosterone	in	the	dogs	system.	Over	entire	populations,	increased	testosterone	leads	to	higher	aggression.	However,	this	is	still	one	step	removed	from	actually
barking.	The	choice	to	bark,	chosen	by	the	dog,	is	a	complex	interaction	between	all	these	genetic	factors	and	the	dogs	past	experiences.	If	the	dog	likes	strangers,	regardless	of	how	aggressive	the	dog	is,	the	reaction	will	be	friendly.	If	the	dog	dislikes	strangers	due	to	past	interactions,	they	will	bark.	2.	A	father	teaches	his	son	how	to	fish,	and	the
son	is	able	to	thrive	on	the	fish	he	catches.	As	such,	the	son	is	able	to	father	children	of	his	own.	Is	fishing	a	heritable	trait?A.	YesB.	NoC.	Only	in	the	next	generationB	is	correct.	Behavioral	scientist	recognize	two	types	of	behavior,	innate	and	learned	behavior.	Innate	behavior,	like	a	bee	knowing	how	to	construct	a	beehive,	is	genetically	programed.
Complex	behaviors	like	fishing,	in	which	an	organisms	must	first	observe	the	behavior,	then	practice,	is	a	form	of	learned	behavior.	Learned	behaviors	are	not	genetically	inherited,	and	must	be	passed	from	generation	to	generation	through	teaching	behaviors.3.	Fish	that	live	in	a	certain	stream	are	blue.	The	blue	color	is	produced	by	pigments	stored
under	the	surface	of	the	skin	in	the	fish.	The	fish	get	the	pigment	from	the	insects	they	eat,	which	produce	the	pigment	in	high	amounts.	Is	the	blue	color	heritable?A.	YesB.	NoC.	Only	in	the	insectsC	is	correct.	The	fish	are	just	obtaining	the	pigment.	If	these	fish	were	bred	and	raised	on	a	different	food	source,	they	would	not	be	blue.	Therefore,	the
blue	color	is	not	a	heritable	trait	in	the	fish.	In	the	insects,	however,	a	molecular	pathway	exists	that	converts	molecules	into	blue	pigment.	This	molecular	pathway,	because	it	is	derived	from	genes,	can	be	passed	to	offspring	during	reproduction.	Thus,	the	blue	pigment	in	the	insects	is	a	heritable	trait.	When	a	parent	with	blue	eyes	and	parent	with
brown	eyes	pass	down	their	genes	for	eye	color	to	their	offspring,	this	is	an	example	of	heredity.The	children	inherit	the	genes	that	consist	of	deoxyribonucleic	acid	(DNA)	from	the	parents,	and	they	may	have	blue	or	brown	eyes.	However,	genetics	is	complex,	and	more	than	one	gene	is	responsible	for	eye	color.Likewise,	many	genes	determine	other
traits	like	hair	color	or	height.	Heredity	is	the	study	of	how	parents	pass	down	their	traits	to	their	offspring	through	genetics.	Many	theories	about	heredity	have	existed,	and	the	general	concepts	of	heredity	appeared	before	people	understood	cells	completely.However,	modern-day	heredity	and	genetics	are	newer	fields.Although	the	foundation	for
studying	genes	appeared	in	the	1850s	and	throughout	the	19th	century,	it	was	largely	ignored	until	the	early	20th	century.	Human	traits	are	specific	characteristics	that	identify	individuals.	The	parents	pass	down	these	through	their	genes.	Some	easy-to-identify	human	traits	are	height,	eye	color,	hair	color,	hair	type,	earlobe	attachment	and	tongue
rolling.	When	you	compare	common	vs.	uncommon	traits,	you	are	usually	looking	at	dominant	vs.	recessive	traits.For	example,	a	dominant	trait,	such	as	brown	hair,	is	more	common	in	the	population,	while	a	recessive	trait,	such	as	red	hair,	is	less	common.	However,	not	all	dominant	traits	are	common.If	you	are	going	to	study	genetics,	you	have	to
understand	the	relationship	between	DNA	and	heritable	traits.The	cells	of	most	living	organisms	have	DNA,	which	is	the	substance	that	makes	up	your	genes.	When	cells	reproduce,	they	can	pass	down	the	DNA	molecule	or	genetic	information	to	the	next	generation.	For	instance,	your	cells	have	the	genetic	material	that	determines	if	you	have	blonde
hair	or	black	hair.Your	genotype	is	the	genes	inside	the	cells,	while	your	phenotype	is	the	physical	traits	that	are	visible	and	influenced	by	both	the	genes	and	environment.There	are	variations	among	the	genes,	so	DNA	sequences	differ.	_Genetic	variation_	makes	people	unique,	and	it	is	an	important	concept	in	natural	selection	because	favorable
characteristics	are	more	likely	to	survive	and	pass	on.Although	identical	twins	have	the	same	DNA,	their	gene	expression	may	vary.	If	one	twin	receives	more	nutrition	than	the	other	does,	he	or	she	may	be	taller	despite	having	the	same	genes.	Initially,	people	understood	heredity	from	a	reproductive	perspective.	They	figured	out	basic	concepts,	such
as	the	pollen	and	pistils	of	plants	being	similar	to	the	egg	and	sperm	of	humans.Despite	breeding	hybrid	crosses	in	plants	and	other	species,	genetics	remained	a	mystery.	For	many	years,	they	believed	blood	transmitted	heredity.	Even	Charles	Darwin	thought	blood	was	responsible	for	heredity.In	the	1700s,	Carolus	Linnaeus	and	Josef	Gottlieb
Klreuter	wrote	about	crossing	different	plant	species	and	discovered	that	the	hybrids	had	intermediate	characteristics.Gregor	Mendel's	work	in	the	1860s	helped	improve	the	understanding	of	hybrid	crosses	and	inheritance.	He	disproved	established	theories,	but	his	work	was	not	fully	understood	upon	publication.Erich	Tschermak	von	Seysenegg,
Hugo	de	Vries	and	Carl	Erich	Correns	rediscovered	Mendel's	work	in	the	early	20th	century.	Each	of	these	scientists	studied	plant	hybrids	and	reached	similar	conclusions.	Genetics	is	the	study	of	biological	inheritance,	and	Gregor	Mendel	is	considered	its	father.	He	established	the	key	concepts	of	heredity	by	studying	pea	plants.	Heritable	elements
are	genes,	and	traits	are	specific	characteristics,	such	as	flower	color.Often	called	Mendelian	inheritance,	his	findings	established	the	relationship	between	genes	and	traits.Mendel	focused	on	seven	characteristics	in	pea	plants:	height,	flower	color,	pea	color,	pea	shape,	pod	shape,	pod	color	and	flower	position.	Peas	were	good	test	subjects	because
they	had	fast	reproductive	cycles	and	were	easy	to	grow.	After	he	established	pure-breeding	lines	of	peas,	he	was	able	to	cross-breed	them	to	make	hybrids.He	concluded	that	traits	like	pod	shape	were	heritable	elements	or	genes.	Alleles	are	the	different	forms	of	a	gene.	Genetic	variations	such	as	mutations	are	responsible	for	creating	alleles.
Differences	in	DNA	base	pairs	can	also	change	function	or	phenotype.	Mendel's	conclusions	about	alleles	became	the	basis	for	two	major	laws	of	inheritance:	**the	law	of	segregation**	and	the	law	of	independent	assortment.The	law	of	segregation	states	that	allele	pairs	separate	when	gametes	form.	The	law	of	independent	assortment	states	the
alleles	from	different	genes	sort	independently.Alleles	exist	in	either	dominant	or	recessive	forms.	Dominant	alleles	are	expressed	or	visible.	For	example,	brown	eyes	are	dominant.	On	the	other	hand,	recessive	alleles	are	not	always	expressed	or	visible.	For	instance,	blue	eyes	are	recessive.	In	order	for	a	person	to	have	blue	eyes,	he	or	she	must
inherit	two	alleles	for	it.It	is	important	to	note	that	dominant	traits	are	not	always	common	in	a	population.	An	example	of	this	is	certain	genetic	diseases,	such	as	Huntington	disease,	which	is	caused	by	a	dominant	allele	but	not	common	in	the	population.Since	there	are	different	types	of	alleles,	some	organisms	have	two	alleles	for	a	single	trait.
Homozygous	means	there	are	two	identical	alleles	for	one	gene,	and	heterozygous	means	there	are	two	different	alleles	for	a	gene.	When	Mendel	studied	his	pea	plants,	he	found	that	the	F2	generation	(grandchildren)	always	had	a	3:1	ratio	in	their	phenotypes.This	means	that	the	dominant	trait	showed	up	three	times	more	often	than	the	recessive
one.	_Punnett	squares_	can	help	you	understand	homozygous	vs.	heterozygous	crosses	and	heterozygous	vs.	heterozygous	crosses.	However,	not	all	crosses	can	be	calculated	using	Punnett	squares	due	to	their	complexity.Named	after	Reginald	C.	Punnett,	the	diagrams	can	help	you	predict	phenotypes	and	genotypes	for	offspring.	The	squares	show
the	probability	of	certain	crosses.Mendel's	overall	findings	showed	that	genes	transmit	heredity.	Each	parents	transfers	half	of	his	or	her	genes	to	the	offspring.	Parents	can	also	give	different	sets	of	genes	to	different	offspring.	For	example,	identical	twins	have	the	same	DNA,	but	siblings	do	not.	Mendel's	work	was	accurate	but	simplistic,	so	modern
genetics	has	found	more	answers.	First,	traits	do	not	always	come	from	a	single	gene.	Multiple	genes	control	polygenic	traits,	such	as	hair	color,	eye	color	and	skin	color.	This	means	that	more	than	one	gene	is	responsible	for	you	having	brown	or	black	hair.One	gene	can	also	affect	multiple	characteristics.	This	is	pleiotropy,	and	genes	may	control
unrelated	traits.	In	some	cases,	pleiotropy	is	linked	to	genetic	diseases	and	disorders.	For	example,	sickle	cell	anemia	is	an	inherited	genetic	disorder	that	affects	the	red	blood	cells	by	making	them	crescent-shaped.In	addition	to	affecting	the	red	blood	cells,	the	disorder	affects	blood	flow	and	other	organs.	This	means	that	it	has	an	impact	on	multiple
traits.Mendel	thought	that	each	gene	only	had	two	alleles.	However,	there	can	be	many	different	alleles	of	a	gene.	Multiple	alleles	can	control	one	gene.	An	example	of	this	is	coat	color	in	rabbits.	Another	example	is	the	ABO	blood-type	group	system	in	humans.	People	have	three	alleles	for	blood:	A,	B	and	O.	A	and	B	are	dominant	over	O,	so	they	are
codominant.	Complete	dominance	is	the	pattern	that	Mendel	described.	He	saw	one	allele	was	dominant	while	the	other	one	was	recessive.	The	dominant	allele	was	visible	because	it	was	expressed.	Seed	shape	in	pea	plants	is	an	example	of	complete	dominance;	the	round	seed	alleles	are	dominant	over	the	wrinkled	ones.However,	genetics	is	more
complex,	and	complete	dominance	does	not	always	happen.In	_incomplete	dominance_,	one	allele	is	not	completely	dominant.	Snapdragons	are	a	classic	example	of	incomplete	dominance.	This	means	that	the	phenotype	of	the	offspring	appears	to	be	in	between	the	phenotype	of	the	two	parents.	When	a	white	snapdragon	and	a	red	snapdragon	breed,
they	can	have	pink	snapdragons.	When	you	cross	these	pink	snapdragons,	the	results	are	red,	white	and	pink.In	codominance,	both	alleles	are	expressed	equally.	For	example,	some	flowers	can	be	a	mix	of	different	colors.	A	red	flower	and	a	white	flower	may	produce	offspring	with	a	mix	of	red	and	white	petals.	The	two	phenotypes	of	the	parents	are
both	expressed,	so	the	offspring	has	a	third	phenotype	that	combines	them.	Certain	crosses	can	be	lethal.	A	lethal	allele	can	kill	an	organism.	In	the	1900s,	Lucien	Cuent	discovered	that	when	he	crossed	yellow	mice	with	brown	mice,	the	offspring	were	brown	and	yellow.However,	when	he	crossed	two	yellow	mice,	the	offspring	had	a	2:1	ratio	instead
of	the	3:1	ratio	that	Mendel	found.	There	were	two	yellow	mice	for	one	brown	mouse.Cuent	found	out	that	yellow	was	the	dominant	color,	so	these	mice	were	heterozygotes.	However,	about	a	fourth	of	the	mice	bred	from	crossing	the	heterozygotes	died	during	the	embryonic	stage.	This	was	why	the	ratio	was	2:1	instead	of	3:1.Mutations	can	cause
lethal	genes.	Although	some	organisms	may	die	in	the	embryonic	stages,	others	may	be	able	to	live	for	years	with	these	genes.	Humans	can	also	have	lethal	alleles,	and	several	genetic	disorders	are	linked	to	them.	How	a	living	organism	turns	out	depends	on	both	its	heredity	and	environment.	For	example,	phenylketonuria	(PKU)	is	one	of	the	genetic
disorders	that	people	can	inherit.	PKU	can	cause	intellectual	disabilities	and	other	problems	because	the	body	cannot	process	the	amino	acid	phenylalanine.If	you	only	look	at	the	genetics,	you	would	expect	a	person	with	PKU	would	always	have	an	intellectual	disability.	However,	thanks	to	early	detection	in	newborns,	it	is	possible	for	people	to	live
with	PKU	on	a	low-protein	diet	and	never	develop	serious	health	problems.When	you	look	at	both	the	environmental	factors	and	genetics,	it	is	possible	to	see	how	a	person	lives	can	affect	gene	expression.Hydrangeas	are	another	example	of	the	environmental	impact	on	genes.	Two	hydrangea	plants	with	the	same	genes	may	be	different	colors
because	of	soil	pH.	Acidic	soils	create	blue	hydrangeas,	while	alkaline	soils	make	pink	ones.	Soil	nutrients	and	minerals	also	influence	the	color	of	these	plants.	For	example,	blue	hydrangeas	must	have	aluminum	in	the	soil	to	become	this	color.	Bandoim,	Lana.	"Heredity:	Definition,	Factor,	Types	&	Examples"	sciencing.com,	.	8	May	2019.	APA
Bandoim,	Lana.	(2019,	May	8).	Heredity:	Definition,	Factor,	Types	&	Examples.	sciencing.com.	Retrieved	from	Chicago	Bandoim,	Lana.	Heredity:	Definition,	Factor,	Types	&	Examples	last	modified	August	30,	2022.	Heredity	is	the	passing	of	traits	from	parent	to	offspring.	Molecules	of	DNA	carry	information	that	codes	for	various	proteins.	These
proteins	interact	with	the	environment,	causing	observable	patterns	of	life.	The	complex	mechanisms	that	replicate	and	reproduce	DNA	and	the	organisms	it	creates	can	be	recombined	and	mutated	during	the	process,	leading	to	new	and	various	forms	of	life.	All	organisms,	from	the	simplest	bacteria	to	the	largest	eukaryotes,	use	DNA	as	the	main
form	of	heredity.Before	the	role	of	DNA	was	understood,	it	was	well	known	that	some	mechanism	caused	offspring	to	resemble	the	parents.	Children	look	like	their	parents,	livestock	reproduce	in	predictable	lines,	and	even	plants	have	visible	traits	that	pass	from	one	generation	to	the	next.	The	first	scientist	to	fully	document	the	passing	of	traits	in
an	organism	was	Gregor	Mendel,	in	the	1800s.	As	a	friar	living	in	a	monastery,	Mendel	had	the	opportunity	to	breed	and	raise	pea	plants,	which	he	observed	with	great	care.	He	began	to	notice	pattern	emerging	in	the	inheritance	of	certain	traits,	and	proposed	the	idea	that	each	organism	carries	different	forms	of	each	gene.	Today,	we	call	these
genetic	variants	alleles,	and	have	confirmed	their	existence	with	molecular	techniques.	The	field	of	genetics	has	grown	into	a	large	science,	with	many	sub-disciplines.	Around	the	same	time,	other	famous	scientists	were	trying	to	understand	the	larger	picture	of	heredity,	and	how	different	populations	of	organisms	can	give	rise	to	different	species.
These	men	were	Charles	Darwin	and	Alfred	Wallace,	who	proposed	the	same	theory	of	evolution,	separately.	They	proposed	that	individual	organisms	carry	information	that	produces	certain	traits.	Some	traits	are	more	beneficial	than	others,	and	lead	to	more	reproduction.	These	traits	are	passed	to	the	offspring,	and	the	offspring	can	also	interbreed.
In	this	way,	certain	traits	can	increase	or	decrease	in	a	population.	When	mutations	or	barriers	stop	the	individuals	in	a	population	from	reproducing,	the	population	becomes	divided.	Over	time,	the	populations	evolve	into	separate	species.	The	theory	of	evolution	has	evolved	into	a	complex	study	of	organisms	and	the	environments	they	occupy,
known	as	ecology.Today,	many	of	these	fields	interact,	as	scientists	study	the	way	heredity	works	in	organisms.	Molecular	techniques	can	be	used	to	analyze	changes	created	by	the	environment,	and	natural	selection	acting	on	the	alleles.	Or,	working	the	other	way	around,	the	genome	can	be	altered	to	see	what	changes	occur	in	the	organism.	Either
way,	scientist	now	have	a	large	arsenal	of	tools	to	analyze	heredity,	and	are	making	serious	advances	in	understanding	the	chemical	and	environmental	forces	that	affect	heredity.	It	is	now	even	possible	to	change	the	DNA	an	organism	inherits,	and	fix	various	mutations.	As	such,	modern	medicine	has	dedicated	many	resources	to	studying	these
mechanisms.	Bacteria	are	simple	prokaryotic	organisms.	They	are	haploid	in	nature,	and	carry	only	one	allele	for	each	gene.	Their	genome	is	usually	contained	in	a	single	chromosome,	which	exists	in	a	ring.	Bacteria	reproduce	through	an	asexual	process	known	as	binary	fission.	During	binary	fission,	the	DNA	is	copied,	and	the	copies	are	segregated
into	new	cells.	The	DNA	in	each	cell	exists	in	a	double	helix,	one	half	of	the	helix	being	old	DNA	and	the	other	half	being	newly	copied	DNA.	In	this	way,	each	daughter	bacteria	is	identical	to	the	original	parent.	This	mode	of	heredity	relies	on	mutations	to	change	the	alleles	at	each	gene.	When	a	mutation	is	beneficial,	a	bacteria	can	reproduce	more.
If	the	environment	changes	and	the	allele	is	no	longer	beneficial,	the	population	with	the	allele	will	suffer.	Sometimes,	these	mutations	can	allow	bacteria	to	survive	certain	antibiotics.	Even	this	resistance	to	antibiotics	is	a	heritable	trait,	and	once	the	mutation	happens	in	a	population,	it	is	hard	to	get	rid	of.	If	a	population	of	harmful	bacteria	infect	a
human	and	antibiotics	cannot	get	rid	of	them,	the	infection	could	become	lethal.	Scientists	study	modes	of	heredity	in	bacteria	to	develop	new	strategies	to	fight	them	in	the	field	of	public	health.	In	sexually	reproducing	organisms,	the	mode	of	heredity	gets	more	complicated.	Instead	of	each	individuals	giving	rise	to	their	own	offspring	by	simply
copying	the	DNA,	two	organisms	must	combine	their	DNA	to	create	offspring.	This	method	is	much	more	complex,	but	leads	to	more	variation	in	the	offspring,	which	can	increase	their	chances	of	success	in	a	changing	world.	Most	sexually-reproducing	organisms	exists	as	diploids,	with	two	alleles	of	each	gene.	In	order	to	reproduce	sexually,	these
organisms	must	produce	haploid	cells	through	the	process	of	meiosis.	Meiosis	consists	of	two	consecutive	cellular	divisions,	in	which	the	number	of	alleles	is	reduced	to	one	per	gene.In	some	organisms,	like	humans,	these	haploid	cells	develop	into	gametes,	which	seek	gametes	of	the	opposite	sex	so	fertilization	can	take	place.	Other	organisms,	such
as	ferns,	have	a	separate	life	cycle	as	a	haploid	organisms,	which	produces	many	gametes.	In	both	systems,	the	parents	pass	traits	on	to	the	offspring	in	a	complex,	multiple-allele	system.	The	interactions	of	these	alleles	can	produce	different	phenotypes,	which	add	to	the	variety	seen.	Fertilization	The	process	in	which	two	gametes	from	different
organisms	are	combined	to	create	a	single	organism.Meiosis	The	process	that	reduces	the	genetic	information	in	gametes.Gamete	Cells	that	are	created	containing	half	a	full	genome,	which	fuse	together	to	create	a	diploid	organism.Genome	The	DNA	that	creates	an	organism.	1.	A	classic	argument	in	the	science	of	behavior	is	that	some	behaviors	are
heritable.	If	a	dog	barks	at	an	approaching	stranger,	and	was	never	taught	to	do	so,	was	the	behavior	inherited?A.	YesB.	NoC.	In	partC	is	correct.	Part	of	the	reason	this	argument	remains	heated	is	cause	and	effect.	The	dog	certainly	inherits	the	DNA	which	gives	rise	to	the	throat	and	lungs,	creating	the	ability	to	bark.	Other	proteins	created	by	the
DNA	could	increase	the	testosterone	in	the	dogs	system.	Over	entire	populations,	increased	testosterone	leads	to	higher	aggression.	However,	this	is	still	one	step	removed	from	actually	barking.	The	choice	to	bark,	chosen	by	the	dog,	is	a	complex	interaction	between	all	these	genetic	factors	and	the	dogs	past	experiences.	If	the	dog	likes	strangers,
regardless	of	how	aggressive	the	dog	is,	the	reaction	will	be	friendly.	If	the	dog	dislikes	strangers	due	to	past	interactions,	they	will	bark.	2.	A	father	teaches	his	son	how	to	fish,	and	the	son	is	able	to	thrive	on	the	fish	he	catches.	As	such,	the	son	is	able	to	father	children	of	his	own.	Is	fishing	a	heritable	trait?A.	YesB.	NoC.	Only	in	the	next	generationB
is	correct.	Behavioral	scientist	recognize	two	types	of	behavior,	innate	and	learned	behavior.	Innate	behavior,	like	a	bee	knowing	how	to	construct	a	beehive,	is	genetically	programed.	Complex	behaviors	like	fishing,	in	which	an	organisms	must	first	observe	the	behavior,	then	practice,	is	a	form	of	learned	behavior.	Learned	behaviors	are	not
genetically	inherited,	and	must	be	passed	from	generation	to	generation	through	teaching	behaviors.3.	Fish	that	live	in	a	certain	stream	are	blue.	The	blue	color	is	produced	by	pigments	stored	under	the	surface	of	the	skin	in	the	fish.	The	fish	get	the	pigment	from	the	insects	they	eat,	which	produce	the	pigment	in	high	amounts.	Is	the	blue	color
heritable?A.	YesB.	NoC.	Only	in	the	insectsC	is	correct.	The	fish	are	just	obtaining	the	pigment.	If	these	fish	were	bred	and	raised	on	a	different	food	source,	they	would	not	be	blue.	Therefore,	the	blue	color	is	not	a	heritable	trait	in	the	fish.	In	the	insects,	however,	a	molecular	pathway	exists	that	converts	molecules	into	blue	pigment.	This	molecular
pathway,	because	it	is	derived	from	genes,	can	be	passed	to	offspring	during	reproduction.	Thus,	the	blue	pigment	in	the	insects	is	a	heritable	trait.
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