Casein haplotype variability in Apulian goat breeds
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Abstract. Due to the tight linkage among the casein genesstiddy of the haplotype variability is a necessary
approach in order to identify important effects ethicould be exploited for the genetic improvemeingaat
species, showing considerable casein genetic i@ridfhe aim of this paper was to analyse the oasaplotype
distribution, with particular attention to the lege phase between,-casein CSN1S) and 3-casein CSN2.
The two first loci of the casein cluster, which amdy 12 kb apart and are convergently transcril#gullian
goats from Garganica, Jonica, and Maltese breeds eamsidered. DNA typing showed that tB8N2*Callele

is mainly associated t6SN1S1*Aand CSN1S1*Fallele. Most probably, the differentiation betwe@8N2*C
andCSN2*Aoccurred before the numerous mutations affec@iS1S1ocus.

Riassunto.Variabilita degli aplotipi caseinici in razze caprine pugliesi.A causa della stretta associazione tra
i geni che codificano per le caseine, lo studioledefariabilita aplotipica € un approccio necessgrar
identificare importanti effetti che potrebbero essgsati per il miglioramento genetico della spegprina, nella
quale il polimorfismo caseinico & notevolmente atev Scopo del presente lavoro € analizzare laliligione
delle combinazioni aplotipiche caseiniche, conipaldre riguardo alla fase dell'associazione drgcaseina
(CSN1S} e B-caseinaCSN2. Si tratta infatti dei primi due loci deluster caseinico, che distano solo 12 kb e
sono convergentemente trascritti. 1l lavoro ha aigiato le razze caprine Garganica, Jonica e Maliése
allevamenti pugliesi. Le tipizzazioni, condotteieello di DNA, hanno evidenziato come l'allel@SN2*C sia
prevalentemente associato alle vari@@BiN1S1*Ae CSN1S1*F mentreCSN2*Aé solitamente in associazione
conCSN1S1*BlL allele nullo CSN2*0e in generale associato alla varia@®N1S1*AMolto probabilmente, il
differenziamento tr&CSN2*Ce CSN2*Ae antecedente alle numerose mutazioni che hanessato il locus
CSN1S1.

Introduction . Goat casein genes are highly polymorphic (Chetah, 2003). Moreover, they are organized as a
cluster (figure 1) including in the order;-casein CSN1S}), (-casein CSNJ, ag-casein CSN1S?, and k-
casein CSNJ (Ferretti et al., 1990; Threadgill and Womack9Qp The entire casein gene cluster region spans
about 250 kb on chromosome 6 (Hayes et al., 198Be$tu et al., 1996). Furthermo@SN1SlandCSN2are
only 12 kb apart and convergently transcribed (Lgrand Martin, 1996).
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Figure 1: Goat casein cluster on chromosome 6.

Due to the tight linkage among the casein genesstildy of the haplotype variability is a necessgryroach to
identify important effects which could be exploitied the genetic improvement of the goat speciés dim of
this paper was to analyse the casein haplotypehdisbn in Apulian goats from Garganica, Jonicad 8Maltese
breeds. The casein haplotype variability had béeady considered in these breeds without takitg aecount
CSN2locus (Sacchi et al., 2005), because a test faridigating the two main allele§SN2*Aand CSN2*C
was not yet available. Figure 2 represents theitdsplotype frequencies from Sacchi et al. (2005he three
breeds. Chessa et al. (2005) provided the molet¢arand demonstrated the predominanc€8N2*Cin
Italian breeds.
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Figure 2: Haplotype frequencies@BN1SICSN1SZCSN3(from Sacchi et al., 2005CSN2was not considered.
The CSN3nomenclature proposed by Prinzenberg et al. (2i30%ed here.

Material and Methods. In the present work, the PCR-SSCP testOB8N2(Chessa et al., 2005) was applied to a
total of 102 goats from the three breeds whose DA still available from the former survey (Sacehal.,
2005). Casein haplotype variability was then aredysParticular attention was given to the linkadrage
betweenCSN1Sland CSN2 due to their closeness in the casein cluster. apotype frequencies estimated
taking into account linkage between the two loaid ahe expected frequencies under the hypothesis of
independence, were evaluated by EH program (XieQthdL993).

Results and DiscussionThe DNA typing showed that theSN2*Callele is mainly associated @©SN1S1*A
andCSN1S1*Fallele, whileCSN2*Ais usually in linkage phase witbBSN1S1*BandCSN2*0with CSN1S1*A
(table 1). Possibly, the differentiation betweg@8N2*Cand CSN2*Aoccurred before the numerous mutations
affecting CSN1S1locus, as indicated in the evolutive model proposefigure 3, which is based on the most
commonCSN1S1-CSNBRaplotypes in the three breeds as well as on ifieeht discrepancies found between
estimated and expected frequencies. An intriguingstion is if theCSN2*A— CSN2*Cdifferentiation in the
casein cluster might have a causative role in tiodugion of the other casein loci.
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Figure 3: Evolutive pathway proposed in the textG&N1S1 — CSN2aplotype.



CSN1s1 CSN2 Maltese Jonica Garganica Overall
(n =54) (n=27) (n=21) (n=102)

A A 0.048 0.000 0.000 0.033
0.050 0.053 0.054 0.054

A C 0.323 0.446 0.238 0.314
0.343 0.374 0.218 0.325

A 0 0.044 0.035 0.048 0.060
0.023 0.053 0.014 0.028

B A 0.072 0.084 0.124 0.089
0.013 0.023 0.063 0.024

B C 0.039 0.120 0.209 0.092
0.092 0.158 0.254 0.145

B 0 0.000 0.000 0.000 0.000
0.006 0.023 0.016 0.012

F A 0.000 0.027 0.066 0.010
0.057 0.035 0.072 0.054

F C 0.461 0.212 0.315 0.393
0.389 0.245 0.290 0.329

F 0 0.011 0.076 0.000 0.008
0.026 0.035 0.018 0.028

Table 1: Haplotype frequencies@BN1S1-CSN@astimated taking into account linkage between liwcitalics:
haplotype frequencies under the hypothesis of iedépnce.
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