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Reconstructing	Human	Evolution

http://www.talkorigins.org/faqs/comdesc/images/hominids2_big.jpg



First	“Out	of	Africa”	migration:
Homo	erectus

http://www.geo.arizona.edu/Antevs/ecol438/homoererang.gif



Replacement	vs Regional	Continuity	
Debate

“Out	of	Africa”

http://anthro.palomar.edu/homo2/images/models_of_Hss_evolution.gif



Allan	Wilson	(1934	- 1991)

• Born	in	Ngaruawahia
• BSc	Otago
• PhD	UC	Berkeley
• The	Wilson	Lab

– molecular	evolution
– molecular	clock
– mtDNA
– ancient	DNA



We	don’t	know	
if	all	of	those	
fossils	had	
descendants	–
but	we	do	
know	that	we	
all	had	
ancestors….



Inheritance	of	mtDNA

MtDNA	is	inherited	only	from	your	mother.	
MtDNA	does	not	recombine	(or	mix)	with	paternal	DNA.



Mitochondrial	“Eve”	based	on	Cann	et	al.	1987

An	evolutionary	tree	
from	182	women	with	
ancestry	from	
populations	around	the	
world	based	on	mtDNA	
differences.

Traced	all	lineages	to	a	
single	maternal	line	that	
existed	in	Africa	over	
150,000	years	ago	



https://genographic.nationalgeographic.com/v/



Human mtDNA variation

# of Base changes to ancestral nodes

MRCA average ~70
L3 node average ~31 

(1283 human-chimp)

Human	mtDNA	MRCA	
160,000	+/- 22,000	

years	ago
Kivisild	et	al	2006
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Tree	based	on	Human	
mtDNA	data	as	of	2008

~	16.5	thousand	base	
pairs	of	mtDNA

Migration	out	of	Africa
65,000	+/- 8,000	years	ago

MRCA	=	Most	Recent	Common	Ancestor



Earliest	Homo	sapiens	remains
dated	to	160,000	BP		in	Ethiopia

http://www.educationforlifeacademy.com/Unit1-1Timeline.html



300,000	year-old	“early	Homo	sapiens”
Jebel	Irhoud,	Morocco,		June	2017,	by	Jean-Jacques	Hublin

https://3c1703fe8d.site.internapcdn.net/newman/gfx/news/hires/2017/thefirstofou.jpg



From	Goebel,T.	(2007)	Science	315,	194



Haplogroups
MtDNA Y-Chromosome



YOUR	GENETIC	SEQUENCE
Type	:	mtDNA
Haplogroup :	T	(Subclade T2)
Your	Mitochondrial	HVR	I	Sequence	
16126C,	16192T,	16207G,	16274A,	16294T,	16304C,	16519C

ATTCTAATTTAAACTATTCTCTGTTCTTTCATGGGGAAGCAGATTTGGGTA
CCACCCAAGTATTGACTCACCCATCAACAACCGCTATGTATTTCGTACATT
ACTGCCAGCCACCATGAATATTGCACGGTACCATAAATACTTGACCACCTG
TAGTACATAAAAACCCAATCCACATCAAAACCCCCTCCTCATGCTTACAAG
CAGGTACAGCAATCAACCCTCAACTATCACACATCAACTGCAACTCCAAAG
CCACCCCTCACCCACTAGAATACCAACAAACCTACCCATCCTTAACAGCAC
ATAGTACATAAAGCCATTTACCGTACATAGCACATTACAGTCAAATCCCTT
CTCGTCCCCATGGATGACCCCCCTCAGATAGGGGTCCCTTGACCACCATCC
TCCGTGAAATCAATATCCCGCACAAGAGTGCTACTCTCCTCGCTCCGGGCC
CATAACACTTGGGGGTAGCTAAAGTGAACTGTATCCGACATCTGGTTCCTA
CTTCAGGGCCATAAAGCCTAAATAGCCCACACGTTCCCCTTAAATAAGACA
TCACGATG
Key	C Subsitution(transition)	C	Substitution(transversion)	C Insertion	_	Deletion

Transition	=	C	↔T	or	G↔A		Transversion =	C↔G	;	C↔A	;	T↔G	;	T↔A



http://www.mcdonald.cam.ac.uk/genetics/links.html

Haplogroups



Mitochondrial DNA (mtDNA)







Ancient	DNA	
• Neaderthal

mtDNA genome
• Neanderthal	

whole	genome
• Denisovan

genome

• Admixture	–
multiple	events

• Outside	of	Africa
• Implications	for	

models?
https://en.wikipedia.org/wiki/Denisovan



Palaeolithic migrations
40,000	Years	Ago	(40,000	BP)



Last	Glacial	Maximum	(Ice	Age)

https://www.familytreedna.com/public/I1d/default.aspx?section=results



Neolithic	expansions
The	spread	of	agriculture	&	Indo-European



http://ichef.bbci.co.uk/news/624/media/images/77640000/gif/_77640634
_europe_ancient_farmers_20140917-01.gif

Population		Expansions	&	
Replacements



Nielsen	et	al.	2017	Nature	541

Genomics	&	Migrations



Modern	Human	Mobility

http://epifor.isi.it/media/xf/i/GLEaM_EU_layers__.png



Conclusions
• We	all	share	a	common	ancestry	in	Africa	– 200,000+	
years	ago

• Neither	the	strict	Out	of	Africa	or	Regional	Continuity	
models	is	supported	by	DNA	– we	seem	to	have	a	
relaxed	Out	of	Africa	with	evidence	of	admixture	with	
Neanderthal	&	Denisovans

• Human	history	shaped	by	numerous	physical	and	
cultural	events	(LGM,	spread	of	agriculture	and	
plagues,	major	invasions	etc)

• We	are	learning	more	all	of	the	time	and	have	to	revise	
our	hypotheses	and	explanations	based	on	the	new	
data.


