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Breed assignment of Italian cattle using biallelic AFLP® markers

R. Negrini*, E. Milanesi*'", L. Colli*, M. Pellecchia*, L. Nicoloso’, P. Crepaldi’, J. A. Lenstra™ and

P. Ajmone-Marsan*

*|stituto di Zootecnica, Universita Cattolica del S. Cuore, Piacenza, Italy. "Istituto di Zootecnia Generale, Universita degli Studi di Milano,
ltaly. *Faculty of Veterinary Medicine, Utrecht University, Utrecht, The Netherlands

Summary The verification of the breed origin of animal products is relevant for food safety and
authenticity. We assessed the suitability of AFLP molecular markers in the assignment of
cattle individuals to their breed of origin ed and ninety-six animals belonging
to 16 cattle breeds genotyped wi ere used as reference data set.
Assignment was performed with likelih and Bayesian (structure) methods, The
Bayesian approach was superior to the likelihood algorithm with respect to (i) the correct
assignment of simulated individuals to their breed of origin (93% vs. 81% respectively), (ii)
the correct assignment of 44 sampled Romagnola animals (91% vs. 45% respectively) and
(iti) the correct classification of animals belonging to a breed that was not included within
the reference dataset. Thus, AFLP profiling in combination with the Bayesian approach
seems a useful tool for breed assignment.

Keywords AFLP, Bayesian, cattle, likelihood, traceability.

Authors, Journal compilation @ 2007 International Society for Animal Genetics, Animal Genetics, 38, 147-153



Geographic Origin of Breed
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R: Nellore Genome Project

A:
Cc: 'Sonstegard, Tad' [Tad.Sonstegard @ARS.USDA.GOV]

Dear Fernando, Tad
sequencing on my side is finally complete. Last runs have been very succesfull

Data can be downloaded from
http://ddlab.sci.univr.it/~centrogenomica/ajmone/

login:
password:

they are organised in three folders
1) "old" is the first runs that gave rather bad results
2) "100113_bovino" is sequencing done on 13/01/10

3) "50_100210" is the last sequencing from 10/02/10

In each folder a readme file es statistics
All together should be about{ 62,5 million reads, about 1.5X

all the bestl!
Paolo

Prof. Paolo Ajmone Marsan
Istituto di Zootecnica

Universita Cattolica del 5. Cuore
via Emilia Parmense, B4

29122 Piacenza

Italy

tel +39 0523 599204

fax +39 0523 599276

E-mail paolo.ajmonefunicatt.it



“The 1000 Genome project” (Uomo)

“The genome 10K Project” (vertebrati)



Complete Genomics Drives Down Cost of Genome
Sequence to $5,000

Share [} | l] | Email | Print | A A A
By John Laverman

Feb. 5 (Bloomberg) -- Complete Genomics, which offers DNA analysis services to
drugeresses and other companigs—witbegin in June to sequence human genomes
“,GDD,

fol 5 he first sequencing cost in 2003,

Sequencing Accelerates

The U.S. National Human

per sequence. Complete Genomics plans to seguen D,GEIEI genomes in 201

alone.

The human genome, which was fully decoded in 2003 in a $2.3 billion project, is
made up of 3 billion pairs of chemicals, called bases, that carry the instructions cells
need to make proteins, tissues and organs.
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Fig. 821. Genome-wide scan for positive selection. The distribution of Fgr averaged across a
sliding § SNP window is shown for all breeds. Dashed lines represent the 0.1% and 99.9%
quantiles for the genome-wide Fgr values.
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Population Mapping

Defect Breed Cases? Controls® Log(1/p)t Chrom. Interval Gene
Congenital muscular dystonia 1 (CMD1) Belgian Blue 12 (81) 14 (2,000} >4° 25 2.12 Mb ATPAZAL
Congenital muscular dystonia 2 (CMD2) Belgian Blue 7 (21) 24 (2,000) >4 29 3.61 Mb SLCBAS
Ichthyosis fetalis (IF) Chianina 33 9 (96) 3.30¢ 2 11.78 Mb ABCAL1Z
Crooked tail syndrome (CTS) Belgian Blue 8 (36) 14 (2,000} >4¢ 19 2.42 Mb -
Renal lipofuscinosis (RL) Holstein Friesian Danish Red 6 (16) 6 (27) 24 (141) 14 =>4¢ 17 0.87 Mb -
*Numbers correspend to sample sizes used to perform the genome-wide scan, whereas the nUmDbers (n Drackels correspand (o Lhe total number of samples available. "Highest genome-wide log(1/p)

value obtained using either ASSHOM® or ASSISTY. —, gene not known.
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Statistical Model
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SNP values
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Fase di Training

Haplotype |[nt. 1 nt. 2 Int. 3 Int. 4 Int. 5

1 +0.01 |+1.03 |+6.35 |+0.89 |+1.10

+0.060 (+0.74 |+2.19 |+0.67 [+0.20

2
3 -0.07 |-0.36 |+0.05 |[-0.58 [+0.05
4 +0.00 |-1.41 |-8.59 |-0.98 |-1.25
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+0.06 |+0.74 |+2.19 |+0.67 |+0.20
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), Cox

* Frisona ltaliana.

«1200 bulls sampled for genotyping (in progress).
*Bruna Italiana

» 761 bulls genotyped (almost all available bulls)
* Pezzata Rossa ltaliana

» 488 bulls genotyped (almost all available bulls)

e Information available on all bulls:
» Pedigree and family structure
 Relationship
« EBVs and their accuracies on all traits

T
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*In North America as of April 2010
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LETTERS Tracce della

Whole-genome resequencing reveals loci under S e I e Z I O n e
selection during chicken domestication
Carl-Johan Rubin'*, Michael C. Zody'?*, Jonas Eriksson!, Jennifer R. S. Meadows!, Ellen Sherwood?,

Matthew T. Webster', Lin Jiang', Max Ingman®, Ted Sharpe”, Sojeong Ka®, Finn Hallbdék®, Francois Besnier®,
Orjan Carlborg®, Bertrand Bed’hom’, Michéle Tixier-Boichard’, Per Jensen®, Paul Siegel®, Kerstin Lindblad-Toh'*

& Leif Andersson'® o
c All domestic lines
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Assoclazionli Genome-Wide
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Piu mirata ed efficace, soprattutto per caratteri difficili o
costosi da misurare (ad es. fertilita, resistenza a malattie,
gualita dei prodotti, adattamento)

Prt % PriKg
0.12 40 104
103
010 www.anafi.it
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000 = - o 97
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1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 os
Pt% 001 000 001 002 004 003 003 004 005 003 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Prt K -
g 4 0 4 8 14 19 21 25 30 82 Fertlitd 1021 1003 995 996 998 983 982 952 972  97.3

Diversificata, e verso nuovi obiettivi (ad es.produzione di
acidi grassi, biopeptidi)
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