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1. Understanding the pattern and the consequences of 
strong (and rapid) selective regimes 
 

2. Understanding the effects on wild species (for example, 
hybridization between wild an domestic forms) 
 

3. Understanding (how, where, when, why) a fundamental 
step in our history 
 

4. Understanding the genetic consequences on humans 
 

5. Reconstructing human migrations 
 
 

Some reasons to study  

the domestication events 



Bruford et al, 2003 

Major domestication areas 



Classical inferences from genetic data: 
 
if the tree is phylogeographically structured in X clades, and the 
divergence of the clades is very ancient, at least X domestication 
events occurred.  

Modern DNA and domestication 

Evidence mainly based on mtDNA sequences (structure and 
phylogeography of the tree) in wild (if available) and domestic  
forms. 



Giuffra et al, 2000 

The pig 
(2 events, from 2 wildboar groups) 



The goat 
(3 events, from 3 wild goat groups) 

Luikart et al, 2001 



The sheep  
(2 events, from 2 mouflon groups) 

Hiendleder et al, 2002 



AA 

AA 

1 

2 

AA 

AG 

GA 

1 

2 

Different genealogy 
shapes correspond to 
different network 
shapes 
 

From genealogies… … to networks 

Networks to represent recent genealogies 



Jansen et al, 2002 

The horse 
Complex tree (no clear structure):  

multiple domestication? 



Larsen et al, 2005 

Things are probably not so simple... 
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Troy et al,  2001 



 

Beja-Pereira, ...& Bertorelle. 2006. PNAS 





Who was the cattle ancestor?  

What about its DNA? 

http://www.ittiofauna.org/provinciarezzo/caccia/tabelle_specie/artiodattili/uro/index_big.htm




Bos primigenius heck… 
Podolica 

Devon 

http://www.biopix.dk/TransferHighLogin.asp?Language=en-us&PhotoId=10325


The DNA from British aurochs seems to confirm the single origin, excluding the 
genetic contribution of European aurochsen into European cattle 

Bayley et al,  1996 

Molecular marker of domestication… 



mtDNA analysis of  

5 Southern Italian aurochsen 
 

1. Bosp8 17,100±300 (Grotta Paglicci, Fg) 
2. Bosp9 16,260±160 (Grotta Paglicci, Fg) 
3. Bosp82 15.860±80 (Grotta delle Mura, Ba) 
  
4. BospB between 11,420±100  BP and 15,860±80  
(Grotta delle Mura, Ba) 
 
5. BospS about 7,000 
(Termini Imerese, Pa) 
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T3           TCCTTGCTTGTGTTGCTCGCG 

T1           ..T........C....C.... 

T2           .....C........A.C.... 

T4           C........A..........A 

 

Bos8         ..................... 

BosB         ..............??????? 

BosS         ..............??????? 

Bos9         C.................A.. 

Bos82        ..T........C.....???? 

 

BR-A1        .T.C..TCC...C.?TCA... 

BR-A2        .T.CC.TCC...C.?TCA... 

BR-A3        .T.C..TCC...CC.TCA... 

BR-A4        .T.C..TCC.C.C..TCA.C. 

BR-A5        .TTC..TCC...C..TCA... 

BR-A6        .T.C..TCC...C..TCA... 

 

Beja-Pereira, ...& Bertorelle. 2006. PNAS 



New DNA data from  
ancient speciments 

• 12 additional aurochsen in Italy (from 56 initially 
available) 

• Complete mtDNA genome from one individuals 

• More data (55 sequences) in other European regions 



- In Italy, we confirm that the most frequent aurochs mtDNA 
sequences belong to the T “cattle” type (but we observe also 2 
typical Northern European haplotypes) 
- Complete mtDNA genome is T type, with some substitutions 
- In Central-Northern Europe, sequences only of the P type 

Caramelli, ...& Bertorelle. 2011. BMC Evol Biol 



Italian aurochsen cluster with European cattle breeds 

Caramelli, ...& Bertorelle. 2011. BMC Evol Biol 



Italian and European aurochsen probabaly  
did not expand demographically 

Caramelli, ...& Bertorelle. 2011. BMC Evol Biol 


