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Performed Studies:
| Identification of candidate genes of mammalian puberty using DNA arrays.

To identify the initial building blocks of a hypothetical “puberty-inducing gene cluster”

we used DNA microarrays. Global changes in gene expression that occur in the female
rhesus monkey hypothalamus at the time of puberty were assessed using cDNA arrays
containing 8,400 genes (Gene MicroArray Shared Resource, Oregon Health and Science
University). We compared 5 juvenile (1-2 year-old) monkeys to 3 early pubertal (2-3-year old)
and 5 midpubertal (3-4 year-old) animals. Upon merging the data (Ommivis software), the
genes showing changes in expression were ranked according to consistency of the change
across biological replicates, and genes showing a relative consistent developmental profile
(increase or decrease across puberty) in at least 5 of the 8 biological replicates were
selected for further study. Among 68 genes showing increased expression, specifically in
MBH but not in cerebral cortex in pubertal monkeys compared to juveniles, were 11 tumor-
related genes —6 tumor suppressor genes (TSGs) and 5 oncogenes. We have validated the
microarray results by real-time PCR and confirmed the increase for selected genes.
In additional real-time PCR studies we have also found increased mRNA levels for the
prominent TSG p53, and SynCAM, encoding an adhesion tumor suppressor molecule
involved in lung cancer. Hybridization histochemistry showed neuronal and glial expression
of the studied tumor-related genes mainly in the hypothalamic periventricular region and the
arcuate nucleus. The overrepresentation of tumor-related genes suggests that these genes
are expressed in mediobasal hypothalamus as components of a regulatory gene network
that executes and integrates cellular and cell-cell communication programs required for the
initiation of puberty.

Il Study of the role of tumor suppressor genes in regulating the onset of puberty
using gene knock-down by silencing RNAs

In this study we try to identify members of the tumor suppressor gene regulating
network using the technique of tumor suppressor gene knock-down by silencing RNAs in
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hypothalamic fragments. During the last 5 months in Oregon, | started to work on this project
and identified siRNAs which are effective in suppressing expression of tumor suppressor
genes in neuronal cell cultures. The experiments are not yet finished and will be continued.

i Quantitative proteomics in female rat puberty

We then used quantitative proteomics to complement this genomic approach,
employing the novel technique of isotope-coded affinity tags (ICAT) to identify proteins that
may be involved in the neuroendocrine control of puberty. We selected the ICAT method to
be able to both quantify and identify individual proteins within a complex protein mixture.
Proteins were extracted from the hypothalamus of juvenile (25-day-old) and peripubertal (first
proestrus, LP) female rats. After derivatizing cysteine-containing proteins from juvenile or LP
samples with the isotopically light- or heavy form of the ICAT reagent, the labeled peptides
were  separated and analyzed by  microcapillary  reversed-phase liquid
chromatography/tandem mass spectrometry. Five proteins involved in glutamate metabolism
were identified as differentially expressed. Two of them were selected for further analysis.
One, glutamate dehydrogenase, catalyzes glutamate synthesis; its hypothalamic content
increased at first proestrus. The other, glutamine synthetase, catalyzes the metabolism of
glutamate to glutamine; its content decreased in proestrus. Western blot analysis verified
these results. Glutamatergic neurons coordinate the facilitatory transsynaptic and astroglial
inputs to GnRH neurons. Excitatory neurotransmitter activation is indeed a major event
underlying the pubertal activation of GnRH secretion. Our results show that the increased
glutamatergic inputs to the GnRH neuronal network at time of puberty are associated with
characteristic changes of hypothalamic protein contents of glutamate regulating enzymes.

v Mouse model of conditional neuronal GhnRHR KO

We are working on a neuronal conditional GnRHR knock-out model using the Cre-lox
technique. | was involved in this collaborative study performing Southern Blot technique and
nested PCRs to identify positive embryonic stem cell clones.

\' Studies of appetite regulating peptides in serum of obese children

Furthermore, | have also had the chance to collaborate with the obesity research group
(Pablo Enriori, Michael Cowley) at the Primate Center, Oregon Health & Science University
West Campus. We have been studying factors involved in the control of food intake such as
peptide-YY and pancreatic polypeptide (PP), as evidenced in serum samples from obese
children treated in two German obesity studies (Bonn, and Datteln — Dr. Reinehr). | am grateful
that | had the opportunity in learning the technique of non-commercially available
radioimmunoassays.

Methods - Summary:
e Computerized gene studies (Bioinformatics)
RNA and protein extraction from tissues
Conventional PCR techniques and quantitative RealTime PCR
Quantitative proteomics using ICAT approach and Western Blot
Tissue slice preparation and tissue culture
Cell culture experiments
Gene transfer, stable and transient transfections.
DNA cloning and bacterial cultures
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e Preparation of nucleotide samples for In situ hybridization (ISH)
-3-
¢ Gene knock-down experiments using siRNAs
e Southern blots and 5°labelling of oligonucleotides for detection of gene constructs in
embryonic stem cells
e Radioimmunoassays
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Summary

During my stay in Oregon working in the laboratory of Sergio Ojeda | gained insight in basic
molecular genetics and learned various important techniques which are very useful for my
future projects. | think highly of Sergio Ojeda and his team colleagues. They are excellent
researchers but also always ready to help. In addition, Maria Ojeda, Dr. Ojedas wife,
supported me and my family (my wife and two daughters) with some helpful advice
especially at the beginning of our stay. In the lab there was always a warm and very
encouraging atmosphere. | will recommend this laboratory to other ESPE members to
perform basic molecular research.

Finally I would like to thank the ESPE for supporting my sabbatical leave.
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