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Characterisation of Italian animal genetic resources
Species

Cattle
Pig
Sheep
Goat
Rabbit
Horse
Donkey
Turkey
Honeybees

Selected case studies
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Characterisation of Italian animal genetic resources

Species Types of information/datasets Pigmentation genetics

/
Cattle Phenotypes; Candidate genes; SNP Chip data; NUMTs; WGS
Pig Phenotypes; Candidate genes; SNP Chip data; NUMTs; WGS
Sheep Phenotypes; Candidate genes; SNP Chip data
Goat Phenotypes; Candidate genes
Rabbit Phenotypes; Candidate genes; SNP Chip data; NUMTs; WGS
Horse Phenotypes; Candidate genes
Donkey Phenotypes; Candidate genes; WGS
Turkey NUMTs

Honeybees Phenotypes; mtDNA; Candidate genes; SNP Chip data; WGS
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Reggiana
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MCIR alleles detected from cheese DNA
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<137 bp
<+ 118 bp

R = Parmigiano-Reggiano from only Reggiana milk
U = Parmigiano-Reggiano from unknown cattle

Frameshift
mutation
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0 Cattle (Il1)

Phenotypic heterogeneity in Reggiana population

Coat
colour

No. di osservazioni
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Muzzle
colour

l Pink muzzle ][ Gray muzzle ][ Black muzzle ] [ Supernumerary teats ]
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0 Cattle (Il1)

Phenotypic heterogeneity in Reggiana population

(@ (b)

TTTTTTT

Summary of results

IF:
TTTTT

e * PMEL (pale coat colour)
Y = Y e EDNS3 (dark coat colour)
' e ai liiiii  KIT (piebaldism)
ML * MCIR (muzzle colour)
e B e MCC, TBX3, TBX5, TLR4 (supernumerary teats)

(e)

LI N +  NCAPG/LCORL (stature)
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Nero Siciliano

SUIS [Suinicoltura
2 Italiana
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Cinta Senese

\

KIT

CCTCGCAGCAGGAGCAGTATCTACAGGAATATTTTGGAGCTTCAT
AATGAATE TSaaal CCCZl N[ CCACTGCAGGCTCGGCT
ACCCGTGAAGTGGATGGCACC GAGCATTTTCAACTGTG
TCTACACATTTGAAAGCGATGN CTATGGGATTTTTCTGT
GGGAGCTCTTCTCTTTAGGTAAAATGCACCTTGCCAAAGGCACCT
CAGTTAGACTCTGGGCATCTTCTTTAAGATGTTCCCATTGTCCTG
CTGGCTGCCTGTGACACTGATTGCAAACCCTTGTGCTCAGGGGAG
CAGCCCCTACCCCGGAATGCCAGTGATTCTAAATTCTACAAGATG
ATCAAGGAGGGTTTCCGAATGCTCAGCCCTGAG

f

Genotypes
M CC cC T ¢ cT cc TT

N 93p
<«— 6abp

<«— 157 bp (AlleleC)

p }
(Allele T)
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Breeds

Cinta Senese

CT

1T

C

T

Genotypes (No. of|Allele
pigs) frequencies

CcC

0

9

101

0.041

0.959

NEELRNETC-CRAVLTI I 105

Italian Landrace 52

Italian Duroc 86
Pietain |2
16

Mora Romagnola 50
Casertana 47

Apulo-Calabrese 50

Nero Siciliano 42
12
Wild boar 29

105

52
79
32

50

43
50

37
12
29

0
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o B

0

1.000

1.000
0.953
1.000
0.125
1.000

0.957
1.000

0.940
1.000
1.000

0.000

0.000
0.047
0.000
0.875
0.000

0.043
0.000

0.060
0.000
0.000

0.145

0.449

0.673

0.574

0.959

0.959
0.912
0.959
0.084
0.959

0.916
0.959

0.899
0.959
0.959
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ARTICLE INFO ABSTRACT
Articde hictary: The posibility o authen ticate food praducts Is crical to defend local livestodk praduction chains from
Received 28 june 2015 frauds. Cinta Senese is an autochthonous pig breed meared under extensive or semi-extensive manage-

Received in revised form
9 Dember 201
Acerptes 18 Dewember 2015

ment systems, mainly in the Tuscany (ialy). A Protected Designation of Origin (PDO) brand for Cinta
Senese meat was recently btained. The breed is characterised by atypical black with a white-belted coat
colour pattern. We analysed a coat colour gene (KIT) to |dentify 3 DNA marker that coukd be wseful for
_ Cinta Senese meat product authentication. An informative single nucleotide polymorphism (SNP) was
Keywards: identified among di nt KIT gene haplotypes that were obiained from several pigs of diferent breeds.
This SNP (2435875450 = T, pasition on porci ne chiomasome 8 in the Sscofall 2 genome assembly) was
genotyped by FCR-estriction fragment length polymorphism (RFLP) in 631 animals of 11 different pig

NP
Coat colour gene

m

T,:m,,,,!, breeds and one wild boar population. Allele T was almost Foed in Cinta Senese (95.9%) and absent in
Authenticity many breeds and was considered the Lag SNP of the belted allele. Probability to comectly assign an
Pig fresd unknewn meat sample to Cinta Senese was Q.97 LOD. This DNA marker can be wseful to distinguish meat

of Cinta Senese pigs from meat of non-belted pigs. This, it could be.an important tool not only to defend
Cinta Senese pork chain from frauds but also to design breeding plans to eliminate non belted alleles
from this pig population

& 2015 Elsevier BY. All rights reserved.
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Pigs (Il)

Phenotypic heterogeneity in Casertana population

Hairless Hairy
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Pigs (Il)

Phenotypic heterogeneity in Casertana population

Hairless Hairy
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Pigs (Il)

Phenotypic heterogeneity in Casertana population

Hairless Hairy
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Q Pigs (|||) Whole genome sequencing (WGS) data
Red breeds
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Black Massese
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Rabbit

Albino locus (TYR)

Allele ch

Chinchilla
Allele ch New Zealand White

oy L=
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X
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9 Rabbit

Extension locus (MC1R)

Gold Saxony

New Zealand Red

€.304_333del30

Allele e \

c.[124G>A;125_130del6] —
Allele & —

Transmembrane (
domain 1

Rhinelander

japanese  intracellular

Intracellular Loop 1

Dilute locus (MLPH)

Allele D
(wild type)

wild type allele

ARA AAG CGG CTC CTC TCC
TCG GAT CAC TCC ACG CGG
] ) H 3 I R

Checkered Giant (Black) TCC GAG GCT GAG GCC ACG

Allele d

dilute allele

AAA AAG CGG CTC CTC TCC

CGG ATC ACT CCA CGC GGT

Checkered Giant (Blue) s 1T p 5 e

CCG AGG CTG AGG CCA CGG

P R L R P R

Vienna Blue

ATC

TCC

GGC

s

2

Extracellular Loop 1

Extracellular

€.280_285del6
Allele £ and/or £

Checkered

. , Giant

. Transmembrane
/) domain 3
oL

Californian

Intracellular Loop 2

. ACCTGGACTTGGAGGCGGAC. . .

N\\ "‘Mﬂe’\ﬂ

CAC
TGT GGT CAG CTC CTG GAC TTG TCC

AGC CTG CAG

. . ACCTGGACTTGAGGCGGAC. . .

Iy

CAC GAC_CTG GAC TTG_AGG CGG AGT

GTG GTC AGC TCC TGG ACT TGT CCT

N V S 5 ) T c P
GCC TGC AG
A C X

Agouti locus (AS/P)

Silver
Giant Grey Havana

English
Spot

Belgian Hare

v

€.230A>G (p.K77R)
* €.266T>C (p.L89P) «

177 bp (CDS)
+ 193 bp (3"UTR)

4

Allele A _ Tan
) Vienna
(wild type) Blue
Champagne
Tan d’Argent o -
Allele a*
v
X
= N
d Allele a E
| : 3
Allele a* < 2
11 kb deletion E z
‘D' m
—— n 3
o G
Intron 2
1277 bp
5§
121te =2be 125 1089 (5-UTR) 65bp
160 bp (CDS)
Exons 1A 1c 2 3
.TTTGTTTGGACACACTA. . .
Alaska Wild type allele i J ,U.k/\ |
/ \
s pem ma and
TTT GAG AAT ATT TCC ATT TAT AAC TAC PTT GIT_TGG ACA CAC TAlr TAC
F E N I s I Y N } - F v w T H Y Y
Allele B
(wild type) TCA GIC ARA ARG ACT TTT CTT GGI CCG GGG CAG GAA AGC TTT GGT GAA
s v K R T F L G P G Q E S§ F G E
GIT GAT TTT TCT CAT GAR GGA CCG GCT TTC CTC ACA TGG CAC AGG TAC
V b F 8 B E 6 P A F L T W B R Y
« .TTTGTTTGAACACACTA. . .
Havana Brown allele
TTT GAG AAT ATT TCC ATT TAT AAC TAC
Allele b F E N I § I ¥ N Y F

TCA GIC AAA AAC ACT TTT CTT GCT OCG GGG CAG GAA AGC TTT GGT GAA

GTT GAT TTT TCT CAT GAA GGA COG GCT TTC CTC ACA TGG CAC AGG TAC
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9 Rabbit

Population genomic analyses using SNP chip data
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Rabbit

Population genomic analyses using SNP chip data
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Asinara
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a Donkey

Mutation in the tyrosinase (TYR) gene

TTTTGCTHATG AAGC

P n Ilﬁ'l Mop i
M s

TTTTGCTEATG AAGC

H2A H3A

' '

Equus asinus wild type 193 EVWKNIDFAHEAPGFLPWHRVFLLLWEQEIQK 228
Equus asinus albino 193 ......... D 228
Equus caballus 193 ... it St ittt i e 228
Homo sapiens 193 .I.RD........ A...... L...R....... 224
Mus musculus 193 .I.RD...vviiiinennns Levevennnn RE 224
Bos taurus 193 ...RD..eviiiiin Leveeeennn.. 224
Oryctolagus cuniculus 193 ...RD. .. iiii i Leveveennnn 224
Gallus gallus 193 N..RD....vvviinennns A...... R.... 224
Xenopus Laevis 197 AL.RD........ AV....Y...H..H.... 228
Danio rerio 193 N..AD...... SAA....... Y..F..H..R. 225
Neurospora crassa 88 SSGFGGYCT.SSIL.IT...PY.A.Y..ALYA 119
Ipomoea batatas 189 DYPDKEIQV.NSWL.F. F .. WY.YFY.RILG. 220
Bacillus megaterium 51 PPGSDRNA..MSSA...... EY..RF.RDL.S 81
Wild type Albino

30

HIS 211

O? HIS 363/

)
HIS 180 ]
O d ’ ,\ " HIS 180

His 211

HIS 390

HIS 330
\ /
HIS 367 <P
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Conclusions

We have conducted throrough research on
numerous ltalian animal genetic resources

By mining their genomes, we extracted a wealth of
information and unique features that can (i) inform
conservation programs and (ii) shed light on basic
biological mechanisms
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Modenese
(Bianca Val Padana)
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Pigs (I1) Phenotypic heterogeneity in Casertana population

Fat
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e Rabbit Spotted locus (KIT)

Checkered Giant rabbits

[

Megacolon

38

Ultrathin sections of colon
specimens fixed for TEM
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