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worm for homologues of already known 
Drosophila neuropeptide GPCRs. They com-
pared the amino acid sequences of the silk-
worm genes with the proteome of Drosophi-
la and made sure that they coded for neu-
ropeptide GPCRs. They determined the ex-
pression of all these receptors in several dif-
ferent organs and developmental stages of 
Bombyx. “This work was important because 
among the neuropeptide receptors of the 
silkworm we found the long sought after 
receptor for allatotropin,” says Žitňan. Al-
latotropin (AT) is an important hormone 
which stimulates production of the juve-
nile hormone in a gland attached to the in-
sect brain called corpora allata (CA). This 
latter molecule is not only crucial for proc-
esses like reproduction of adults but also 
for the development of larvae. It is anoth-
er key player during ecdysis and prevents 
the metamorphosis from larvae to adults; 
it keeps the animals in a juvenile stadium. 
The receptor for AT was thought to be ex-
pressed in the CA where the juvenile hor-
mone is produced. Instead, the researchers 
found its expression only in the neighbour-
ing structure, corpora cardiaca (CC). “This 
finding showed that allatotropin cannot in-
fluence the biosynthesis of the juvenile hor-
mone directly,” states Žitňan.

A novel network
In order to find other players in the CC-

CA network, the researchers identified two 
other newly found GPCRs using a heterol-
ogous expression system. Sequence com-
parisons with Drosophila GPCRs showed 
that one of them was the receptor for the so 
called short neuropeptide F (sNPF). In situ 
hybridisation analysis revealed that it was 
mainly expressed in the CC. In cell culture 
experiments sNPF clearly inhibited the bi-
osynthesis of the juvenile hormone. “These 
findings suggest that allatotropin might act 
only indirectly on the biosynthesis of the ju-
venile hormone,” explains Žitňan. “Instead, 
it might influence the release or expression 
rate of the short neuropeptide F in the cor-
pora cardiaca, which binds to its receptor 
in the corpora allata and, by this, inhibits 
the biosynthesis of the juvenile hormone.” 
More work on this is needed but the mod-
el seems plausible, so far. And at the end of 
the day, another finding of the paper is even 
more important for Žitňan. Another GPCR 
he and his colleagues found in the CA sys-
tem was revealed to be the receptor for an 
old friend, the ecdysis triggering hormone. 
“This is very interesting,” Žitňan says. “This 
shows that ETH might have something to do 
with the control of the juvenile hormone 

production.” He and his colleagues plan to 
investigate this further.

Help from the EU
Another recent pioneering work by 

the Žitňan group was a study of the neu-
roendocrine system of the hard tick Rhipi-
cephalus appendiculatus, a species which 
has barely been investigated by neuroen-
docrinologists, to date (Cell Tiss. Res. 335: 
639-55) “Ticks are important human dis-
ease vectors,” Žitňan explains. “Under-
standing their hormone networks is valua-
ble basic knowledge.” Only a small number 
of tick neuropeptides were known before 
the study. The researchers used antibodies 
against 18 well known neuropeptides of in-
sects and crustaceans as probes. Amongst 
them were familiar substances like the adi-
pokinetic hormone (AKH), the diuretic hor-
mone (DH), the eclosion hormone (EH) or 
the ecdysis triggering hormone (ETH). The 
screen revealed a whole bunch of hits. Fif-
teen out of 18 antibodies showed strong 
specific reactions in various cell types and 
axonal projections of the tick brain. Some of 
the antibodies reacted in peripheral nerves, 
in the salivary glands and in so-called lat-
eral segmental organs (LSO) which are at-
tached to the brain and whose functions are 
unclear, so far.

“One of the interesting findings of this 
study is that we describe a hitherto un-
known unique system of neurons innervat-
ing the tick salivary glands and some neu-
ropeptides which had not been found in 
these structures in insects or crustaceans,” 
reveals Žitňan. “This might reflect an ad-
aptation for the specialised function asso-
ciated with the ectoparasitic life of ticks.” 

Salivary glands play a crucial role for the 
blood sucking arthropods as they are im-
portant for feeding and for the production 
of immunosuppressing factors in the sali-
va, which ticks inject into the blood of their 
hosts. The neuropeptides might modulate 
the release of immunomodulatory and ce-
ment proteins from specific secretory cells 
in salivary glands during feeding. “The 
unique innervation and the presence of dis-
tinct neuropeptides may be interesting for 
the pharma industry,” says Žitňan. “Some-
day we might effectively disrupt these neu-
ropeptide networks by using special vac-
cines.” After this descriptive study, Žitňan 
and his group are planning functional and 
physiological experiments in order to push 
their ideas forward. 

The money for these projects may come 
from the EU in future; in particular, some 
visions for applied studies on vaccines could 
be brought forward by European grants. Be-
sides, the researchers still are collaborating 
with Japanese groups and with the Michael 
E. Adams group in California. Some of their 
projects are partly funded by the National 
Institutes of Health (NIH) in the USA. An-
other part of the money comes from one of 
the two Slovak fund organisations. All in 
all, the Žitňan group consists of about ten 
people: some of them work directly at the 
Institute of Zoology; others come from oth-
er SAV Institutes such as the Institute of Vi-
rology. “The financial situation for basic re-
search in Slovakia is not very good,” Žitňan 
explains. “But it is definitely better than ten 
years ago.” The group has many new ideas. 
Some projects will have to wait; some of 
them are already in progress.
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One fine day in the lab... by Leonid Schneider

  In my day we used
  to do everything in
   the lab with our
     own hands and
          Enthusiasm!

  And now you
young people have 
 all these genetic-
   ally modified
   monkeys to do
  all the research
               for you!




