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RESEARCH INTERESTS

Genome organization in pest crop insects with particular emphasis to 1) structural and functional
role played by heterochromatic hyghly repeated DNA sequences and rDNA genes in the holocentric
chromosomes of different aphid species; 2) genetic basis of pesticide resistance in pest crop insects.

Aphids are lymph sucking insects, very important for agricultural entomology, due not only to their
direct parasitic action against crops, but also because they represent active vectors of crop virosis.
The researches carried out in my lab intends to furnish a multidisciplinary approach (cytogenetics
and molecular) to the study of genome organization in aphids, with particular emphasis of genetic
mechanisms generating insecticide resistance of these pest crop insects. From several years, this
research unit is engaged in getting a better analysis of karyotype in different aphid species through
the employment of modern cytogenetic techniques taking into account that the holocentric nature of
aphid chromosomes (in particular the absence of conscriptions) has strongly hindered the
karyological analysis in this taxon. The more interesting results has been obtained with the C
banding technique that has allowed us to show a preferential localization of heterochromatin on X
chromosome. Moreover, particularly interesting is the "fluctuating™ behaviour of C bands,
correlated to the condensation state of X chromosome, and the absence of equilocal distribution of
heterochromatin. These cytogenetics information have been integrated with data coming from
molecular techniques, such as analysis and comparisons of highly repeated DNA sequences (DNA



satellites and rDNA genes). The analysis of the molecular characteristics of highly repeated DNA
sequences, together with a comparison of their nucleotide sequences and their chromosomal
localization allowed us to get useful information to the comprehension of the evolutionary
processes which are at the base of the diversification between organisms. Moreover, these
information provide a starting point in order to analyze both cytological and molecular mechanisms
which are involved in genetic variability also within obligated parthenogenetic strains of aphids.

In this connection, recent analyses demonstrated the presence of interclonal (but in some cases also
intraclonal) karyotype variations originated during parthenogenetic generations of M. persicae. The
interest of these findings is emphasized by considering that chromosomal rearrangements could
affect aphid's host choice and resistance to different insecticides, thus influencing adaptation and
also speciation events.

We have also focused our attention on the study of the genetic basis of insecticide resistance
utilizing the peach potato aphid Myzus persicae as a tool.

At now two target site mutation are largely diffused among M. persicae European populations: a)
Point mutations in the gene sequence coding for the sodium channel protein (kdr, knockdown
resistance). This mutation provokes the resistance towards pyrethroids and DDT; b) a modified
acetylcholinesterase (MACE) which results insensitive towards dimethylcarbamates. Recently we
have set up a rapid RFLP-PCR strategy able to put in evidence both kdr and MACE phenotypes
starting from genomic DNA since the point mutations considered responsible for “MACE” and for
“kdr” phenotypes remove the restriction sites for the enzymes Sspl (MACE) and BssSI (kdr)
respectively.

Chromatin anomalies and DNA damages in mammalian spermatozoa in relation to the use of
pesticides and/or other endocrine disrupters.

Several studies carried out in my lab have shown that anomalies of chromatin structure are involved
in male infertility These anomalies, not currently detectable by standard WHO semen analysis, may
escape our attention and have implications when the spermatozoa are used for assisted reproduction
techniques. In addition to anomalies related to the deposition of protamines other studies have
shown that a variable fraction of ejaculated human spermatozoa possess nicked DNA. The origin of
nuclear DNA damages in human sperm is not clearly understood. Two hypotheses have been
proposed: a) the presence of ejaculated sperm with damaged DNA is indicative of problems
occuring during sperm maturation; b) these DNA breaks are indicative of an apoptotic degeneration
which failed the precocius elimination of these gametes from the genetic pool. In the last years we
were involved in the INUENDO Project funded by the European Commission which was aimed to
address reproductive toxicity of dietary persistent organochlorine pollutants (POPs). Couple fertility
and male reproductive function were investigated in four regions, Greenland, Sweden, Warsaw and
Kharkiv. Male and female serum concentrations of POPs were related to reduced fertility among
Inuit couples. In all regions decreasing progressive sperm motility with increasing CB-153 serum
concentrations was observed. In addition, the study revealed a remarkable high level of sperm
chromatin integrity and low level of sperm DNA damage among Inuit men that may explain why
Inuits may escape the rather strong PCB related effect on sperm chromatin found among Caucasian
men. Moreover, the study revealed several associations between POP blood levels and male
reproductive hormones as well as Y/X sperm chromosome ratio but strong heterogeneity between
regions complicates the interpretation. Some associations may be related to heterogeneous exposure
profiles and others may appear because of multiple comparisons, confounding or artefacts of the
study design.

In conclusion, the study indicates that POPs in the male adult may interfere with his reproductive
function without major impact on fertility or sperm counts in European populations. PCBs seem
more to blame than DDT. No-effect thresholds cannot be established. Findings provide limited
evidence that xenobiotic disruption of endocrine regulation is at stake but do not exclude



mechanisms related to receptor function. The study does not address effects of fetal and childhood
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