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Clinical Cytogenetics
L1
Clinical cytogenetics in domestic bovids: an update
Iannuzzi L.
Institute of Animal Production Systems in Mediterranean Environments (ISPAAM), National Research
Council (CNR) of Italy, Laboratory of Animal Cytogenetics and Gene Mapping, Naples, Italy
The discovery of rob(1;29) in cattle and proof of its
deleterious effects on carriers has opened the door to
clinical cytogenetics applied to domestic animals,
especially cattle and pigs. This important sector
started by using only conventional chromosome
staining, allowing the discovery of only numerical
chromosome abnormalities and structural chromosome abnormalities which change the chromosome
shape (i.e., centric fusions and pericentric inversions,
as well as reciprocal translocations with evident
derivative chromosomes). The advent of banding
techniques and the availability of standard karyotypes for all domestic species have accelerated the
progress made by clinical cytogenetics, allowing
more precise identification of chromosomes involved
in chromosome abnormalities. A further important
step was made when FISH-mapping analyses were
applied by using both chromosome painting and
specific molecular probes (in particular BACclones). Indeed, both chromosomes and chromosome
regions (gene order) involved in such chromosome

abnormalities were identified without any doubt, as
occurred earlier when chromosome identification
was uncertain, especially when poor chromosome
banding techniques were used. Unfortunately, few
labs are actually involved in clinical cytogenetics
of domestic animals, probably due to the difficulties
organizing this type of work at the national or regional level. Indeed, only sound collaboration
among cytogenetic labs, breeders, breeder associations and veterinary practitioners can ensure the
development of this important sector. In particular,
all male breeders and females with reproductive
problems (females which do not show any oestrus
at fertile age or those showing reduced fertility due
to delays in returning to oestrus or large inter-birth
intervals) should be investigated with banded karyotypes. Indeed, most cytogenetic analyses are still
performed using only conventional staining techniques for the most widely investigated species, namely cattle. In the present paper the most important
chromosome abnormalities discovered in domestic
bovids (i.e. cattle, river buffalo and sheep) and their
effects on fertility are summarized and discussed.
Acknowledgements. This study was supported by PSR,
Misura 214, e2 of Campania Region, Project “Razze”
Autoctone a Rischio di Estinzione della Regione Campania –RARECa.
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Molecular and cytogenetic characterization
of an Xp-chromosome deletion in cattle
De Lorenzi L.1, Rossi E2., Genualdo V.3,
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Iannuzzi L.3, Parma P.1
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unbalanced gametes. Such unbalanced gametes may
have the potential to influence other semen parameters.
An analysis of semen including morphology, morphometry, sperm viability and sperm motility using CASA are
therefore included in this study.
Fertility data from Danish boars are used to identify
approximately 25 Yorkshire boars and 10 Landrace
boars with reduced fertility. The control group consists
of 50 Landrace and 50 Yorkshire boars with normal
fertility. Karyotyping is done by RBA-banding of
lymphocyte chromosomes. Testis biopsies from boars
with reduced fertility are obtained at slaughter and
used for meiotic studies by immunohistochemistry
using antibodies to meiosis-specific proteins and for
testicular cell suspensions if indicated by karyotyping
or semen analysis.
The experiment was initiated in October 2011 and at
present we have identified 12 Yorkshire boars and 5
Landrace boars with low fertility. Data from the ongoing
study will be presented and discussed at our poster.
PIII-16
Analysis of meiotic recombination
by immunostaining and FISH in pigs.
Mary N.2,1, Barasc H.1,2, Calgaro A.1,2,
Dudez A.M.2,1, Bonnet N.1,2, Ferchaud S.3,
Yerle M.2,1, Ducos A.1,2, Pinton A.2,1
1
INRA, UMR 444, Génétique Cellulaire, F-31076
Toulouse, France
2
Université de Toulouse, INP, ENVT, UMR 444,
Génétique Cellulaire, F-31076 Toulouse, France
3
INRA UEICP F-86480 Rouillé, France
Early stages of male meiosis and especially the pachytene
stage of the first meiotic division have been analyzed by
direct immunostaining approaches in many species
(mouse, human, cat, shrew…). These methods allow
visualizing the synaptonemal complexes and crossingover foci by immunolabeling of meiotic specific proteins
using, for instance, antibody against SCP3 or MLH1. In
addition, these approaches can be combined with FISH
and allow studying recombination and interference for
each autosomal pair. To date, only humans and mice have
been subjected to this kind of analysis.
The goal of our study was to apply these approaches in
pigs in order to analyze the meiotic recombination in this
species. Immunostaining techniques were adapted to the
pig species and three sets of six probes were developed in
order to identify the 18 autosomal porcine chromosomes.
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The first results obtained on a karyotypically normal
boar indicated an average of 30.2 MLH1 foci per spermatocyte on pig autosomes. Specific distributions of
MLH1 foci were observed for the different autosomal
pairs with the presence of recombination hotspots.
Moreover a significant difference between the recombination patterns was observed between the different types
of chromosomes (acrocentric versus metacentric).
In conclusion, to our knowledge our results are the
first reported in the pig species but complementary
analyses are in progress on individuals of different
genetic background and age, and on a reciprocal translocation carrier t(12;13).
PIII-17
Mitotic index and aneuploidy variation in growing
day 2- to day 7- IVP bovine embryos
of the Agerolese breed of cattle
Rubessa M.1, Iannuzzi A.2, Peretti V.3,
Pauciullo A.1, Cosenza G.1, Ramunno L.1,
Iannuzzi L.2, Rubes J.4, Di Berardino D.1
1
DISSPAPA Dept., University of Naples “Federico
II”, Portici, Italy
2
National Research Council (CNR), ISPAAM, Lab. of
Animal Cytogenetics and Gene Mapping, Naples,
Italy
3
DISCIZIA Dept., University of Naples “Federico II”,
Naples, Italy.
45
Veterinary Research Institute, Brno (Czech Republic).
The present study reports on the variation of the
mitotic index in growing day 2- to day 7- IVP bovine
embryos of the Agerolese breed of cattle. After IVM
(24 h), COCs were transferred into 25/well with
300 μl IVF-TALP and covered with mineral oil. Frozen sperm from a bull were selected by centrifugation
on a Percoll discontinuous gradient (45–80 %). The
pellet was diluted in IVF medium and added to the
COCs at the concentration of 1×106 sperm/mL. Gametes were co-incubated for 20–22 h at 39 °C, in 5 %
CO2 in air. After co-incubation, presumptive zygotes
were vortexed to remove cumulus cells and randomly
allocated in six groups, each into 400 μl of SOF
medium, with 30 μl/ml essential amino acids, 10 μl/
ml non-essential amino acids, 0.34 mM tri-sodium
citrate, 2.77 mM myo-inositol, and 5 % BS. Zygotes
were incubated in a humidified mixture of 5 % CO2,
7 % O2 and 88 %N2 in air at 39 °C for 20–22 h.
Starting on Day 0 ( IVF day), embryos were taken out
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of the incubator at day 2(48 h),3 (72 h),4 (96 h), 5
(120 h), 6(144 h) and 7(168 h), examined under a
stereomicroscope, treated in a lysing buffer (0.01 N
HCl, 0.1 % Tween 20) for 30 s, transferred in a small
droplet to a precleaned slide and fixed with methanolacetic acid (3:1). Out of 178 embryos (3,100 cells)
analyzed, the mitotic index was 19.6 % (28/143 cells)
at day 2, 18.6 % (41/221 cells) at day 3, 10.3 % (27/
263 cells) at day 4, 7.1 % (26/367 cells) at day 5,
0.7 % (5/681 cells) at day 6 and 0.6 (9/1425 cells) at
day 7. FISH analysis is undergoing and will be
reported elsewhere.
Acknowledgements: This work was supported by the
RARECA- PSR 214 project of the Campania Region
(Italy).
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specific to SCP1—one of protein forming the structure
of the synaptonemal complex. We were able to observe
not only usual homologous bivalents but also univalents, trivalents or other anomalous connections, which
can lead to abnormal segregation during meiosis and, as
a result, to forming of aberrant gametes.

PIII-18
Study of synaptonemal complex in hybrids of red
fox (Vulpes vuples) and arctic fox (Alopex lagopus)
Pawlina K.1, Bugno-Poniewierska M.1,2,
Oklejewicz B.2, Wnuk M.2
1
Laboratory of Genomics, National Research Institute
of Animal Production, Balice n. Cracow, Poland
2
Department of Genetics, University of Rzeszow,
Rejtana 16C, 35–959 Rzeszow, Poland
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Sister chromatid exchange (SCE) in Calabrian
and Large White pig breed and in their crosses:
preliminary results
Ciotola F.1, Albarella S.2, Scopino S2,5,
Carpino S.3, Monaco F.4, Peretti V.2
1
Dipartimento di Scienze della Salute, Università degli
Studi Magna Graecia, Catanzaro, Italy
2
Dipartimento di Scienze Zootecniche e Ispezione
degli Alimenti, Università degli Studi Federico II,
Naples, Italy
3
DVM
4
Centro Sperimentale Dimostrativo per la Salvaguardia e Valorizzazione del Suino Nero Calabrese—
ARSSA
5
National Research Council (CNR), ISPAAM, Laboratory of Animal Cytogenetics and Gene Mapping,
Naples, Italy

The synaptonemal complex is a protein structure that
enables pairing of homologous chromosomes in meiosis of mammalian germ cells. It is present during
prophase of the first division. Observation of these
cytological structures allows for the analysis of chromosome pairing—not only its regularity but also some
aberrations which may occur. Formation of univalents
or multivalents can be seen, what reflects some abnormal pairing of chromosomes due to a translocation or
aneuploidy. The observation of synaptonemal complexes formation can be especially useful in the analysis of meiosis in interspecies hybrids such as a hybrid
of red fox and arctic fox. These two species have
different number and morphology of chromosomes:
2n048–50 in arctic fox and 34+B chromosomes in
red fox. It results in variable number of chromosomes
in their hybrids and hence different patterns of homologous chromosome association in meiosis.
In the present study testicular material from 4 interspecies hybrids of red fox and arctic fox was obtained and
used to prepare specimens for the synaptonemal complexes analysis. Then, the preparations were silverstained and immunofluorescently labeled with antibody

Aim of this study was to compare genome stability
among an italian native pig breed, Calabrian, a breed
for intensive pig farming, Large White, and their
crosses. Frequencies of sister chromatid exchanges
(SCE) in peripheral blood lymphocytes were investigated in 10 Calabrian pigs, 10 Large White pigs and 7
Calabrian x Large White pigs. All animals were aged
between 8 and 12 months, reared in the same conditions in a farm located in the province of Cosenza.
Whole blood was added to RPMI 1640 medium
enriched with FCS (10 %), L-Glutamine (1 %) and
Lectin (1,5 %) and incubated at 37.5 °C for 72 h. BrdU
(10 μg/ml) and Colcemid were added 16 h and 1 h
before harvesting respectively. SCEs were counted in
35 metaphase plates per animal and average difference
evaluated with t-test. In Calabrian pigs, on 350 cells
and 13,088 chromosomes examined, the mean number
of SCEs was 7.29±3.25 per cell and 0.19 per chromosome; in Large White, on 350 cells and 13,287 chromosomes examined, the mean number of SCEs was
6.45±2.74 per cell and 0.17 per chromosome; in Calabrian X Large White, on 245 cells and 9,303 chromosomes examined, the mean number of SCEs was 6.72

