vivo into athyroid mice, substantial reconstitution of functional
thyroid tissue was observed at the grafting site. Moreover,
athyroid mice grafted with follicular organoids displayed
normalization of thyroid hormone plasma levels as well as
symptomatic recovery.

$6-C2

Central regulation of hypothalamic-pituitary-
thyroid axis under physiological and
pathophysiological conditions

Cs. Fekete

Institute of Experimental Medicine, Hungarian Academy of Sciences,
Budapest, Hungary

The primary central regulator of the hypothalamic-pituitary-
thyroid (HPT) axis is the thyrotropin-releasing hormone (TRH),
a tripeptide amide that functions as a neurotransmitter but also
serves as a neurohormone. Hypophysiotropic TRH neurons
involved in this neuroendocrine process are located in the
hypothalamic paraventricular nucleus and secrete TRH into the
pericapillary space of the external zone of the median eminence
for conveyance to anterior pituitary thyrotrophs. The released
TRH controls the activity of thyroid gland through the
regulation of TSH synthesis, glucosylation and release in the
anterior pituitary. The activity of hypophysiotropic TRH
neurons is regulated by the negative feedback effects of thyroid
hormone to ensure stable concentration of circulating level of
thyroid hormone. This mechanism involves complex
interactions between hypophysiotropic TRH neurons and the
vascular system, cerebrospinal fluid, and specialized glial cells
called tanycytes. The set point of this feedback regulation,
however, can be altered under certain conditions to adjust the
circulating thyroid hormone concentration to the actual demand.
This mechanism facilitates adaptation of the organism to
changing environmental conditions, including the shortage of
food and a cold environment. Circulating hormones, neuronal
inputs and the tanycytes play critical role in this adaptation.
Adverse conditions such as infection, also alter the feedback
regulation of this axis, however, it is not completely understood
whether the illness induced central hypothyroidism is an
adaptive or maladaptive response.

S6-C3
Regulation of cell cycle by microRNAs and its
implication in the pathogenesis of endocrine
tumors

A. Patocs

Semmelweis University, Budapest and MTA-SE ,Lendulet” Hereditary
Endocrine Tumors Research Group, Hungarian Academy of Sciences,
Hungary

Dysregulation of cell cycle has been implicated in the
pathogenesis of various tumors including tumors originating
from endocrine glands. MicroRNAs (miRNAs) are small

noncoding RNAs that negatively regulate gene expression.
Their role has been demonstrated in the regulation of numerous
physiological and pathophysiological processes including
regulation of cell cycle.

Our group studied the pathogenesis of adrenal and pituitary
tumors. Multi-omics approach was used for integrating data
obtained from various high-throughput technologies including
whole comparative genomic hybridization, gene, miRNA and
protein expression data.

Our data revealed that both in adrenal and pituitary gland
tumors a dysregulation of cell cycle by aberrant miRNA
expression might have an important role in the pathogenesis of
these tumors. In adrenocortical cancer dysregulation of the
G2/M transition of cell cycle by aberrant mRNA and miRNA
expression was confirmed. In pituitary tumors underexpression
of Weel kinase and overexpression of CDC25 phosphatases
(both key regulators of cell cycle G2/M transition) together with
the opposite expression of their 3 UTR targeting miRNAs were
demonstrated. In addition, CDC25A targeting miRNAs showed
a strong negative correlation with tumor size suggesting that
these miRNAs may have an important role in tumor growth.

Our data suggest that tumors of endocrine glands have
differentially expressed miRNAs compared to their normal
counterparts and these miRNAs are involved in the regulation of
G/2M checkpoint of cell cycle.

S6-C4
The roll of microRNAs in preimplantation
embryos and pluripotent stem cells

E. Gocza, P. Maraghechi, B. Bontovics, K. Németh, Zs. Bosze
NARIC, ABC, G6do116, Hungary

MicroRNAs (miRNAs) are a class of small non-coding RNAs
that regulate multiple biological processes. Increasing
experimental evidence implies an important regulatory role of
miRNAs during early embryonic development and in
embryonic stem cell biology.

We analyzed the expression profile of pluripotency-associated
miRNAs in rabbit embryos and embryonic stem-like (ES-like)
cells. The rabbit specific ocu-miR-302, ocu-miR-290 clusters
and three homologs of human C19MC cluster (ocu-miR-512,
ocu-miR-520e and ocu-miR-498) were identified in rabbit
preimplantation embryos and ES-like cells. Ocu-miR-498, ocu-
miR-520e and ocu-miR-512-5p exhibited an interesting
expression pattern, because gene cluster members are
extensively expressed in extra-embryonic tissues.

The ocu-miR-302 cluster was highly similar to its human
homolog, while ocu-miR-290 revealed a low level of
evolutionary conservation with its mouse homologous cluster.
The expression of ocu-miR-302 cluster members began at 3.5
dpc early blastocyst stage and they stayed highly expressed in
rabbit ES-like cells. In contrast, high expression level of ocu-
miR-290 cluster members was detected during preimplantation
embryonic development, but low level of expression was found
in rabbit ES-like cells. This results show that the expression of
ocu-miR-302 cluster is characteristic for the rabbit ES-like cell,
while the ocu-miR-290 cluster may play a crucial role during
early embryonic development.
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It has been recently demonstrated that miR-99a modulates TGF-
B induced epithelial to mesenchymal transition. Therefore
expression of ocu-miR-99a-5p and ocu-miR-125b-5p in epiblast
cells of 6 dpc blastocysts might have a direct correlation with
epithelial-mesenchymal transition of epiblast cells and
formation of mesoderm cells prior to implantation. In the future
we would like to examine the expression of ocu-miR-99a-5p
and ocu-miR-125b-5p in epiblast cells compared to hypoblast
and trophoblast cells in 6 day old rabbit embryos.

This research was funded by grants: OMFB-00130-
00131/2010 and ANR-NKTH/ 09-GENM-010-01, OTKA
K77913
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Novel insight in the regulation of the
brainrenin-angiotensin system and
itsconnectionwith hypertension

Y. Marc'?, J. Gao', F. Balavoine’, M. Azizi’, B. Roques4,

C. Llorens-Cortes'

INSERM U1050, College de France, Paris, France,

2Quantum Genomics, Massy, France,

3Clinical Investigation Centre, Hopital Européen Georges-Pompidou,
4“Université Paris-Descartes, Paris, France

The hyperactivity of the brainrenin—angiotensin system (RAS)
has been implicated in the development and maintenance of
arterial hypertension (HTA). We first
demonstratedthataminopeptidase A (APA) and aminopeptidase
N (APN), two membrane-bound zinc metalloproteases, are
involved in the formation and metabolism of brainangiotensin
I (Anglll), respectively. Then, wedesigned the specific and
selective  APA and APNinhibitors, EC33 and PC18. By
blockingin vivobrain APA and APN withthese compounds,
weshowedthatAnglll and not Angll, as established in the
peripheryis one of the main effector peptides of the brain RAS,
exerting a tonic stimulatory control over blood pressure (BP) in
hypertensive rats. Central injection of EC33 blocks the
formation of brainAnglll and normalizes BP in hypertensive
rats, suggestingthatbrain APA maybepotentialtherapeutictarget
for HTA treatment

For a clinical use of APA inhibitors, we, therefore, designed 4,4
-dithio {bis[(3S)-3-aminobutyl sulfonicacid]} (RB150),a
systemically active prodrug of EC33 obtained by disulfide
bridge mediateddimerization. RB150, givenorally in conscious
DOCA-salt rats or spontaneously hypertensive rats (SHRs),
crosses the intestinal, hepatic and blood-brainbarriers, enters the
brain, whereitiscleaved by brainreductases, generatingtwo active
molecules of EC33 whichinhibitbrain APA activity, block the
formation of brainAnglll and induce a marked and
sustaineddecrease in BP. The RB150-induced BP decreaseis due
to a decreasedvasopressin release in the blood circulation,
whichresults in increaseddiuresis, thusreducingextracellular
volume and to a decrease in sympathetictone, leading to a
reduction of vascularresistances. Furthermore, in SHRs,
concomitant RB150 oral administration withenalapril, a
systemic RAS blocker, potentiates the RBI150-induced BP
decrease. RB150 alsonamed QGCO001 wasthenevaluated in
humans and Phaselclinical trials have shownthatthis compound
isclinically and biologicallywell-tolerated in

healthynormotensive male subjectsafter a single oral dose up to
2,000 mg or afterrepeated doses up to 750mg b.i.d. for 7 days.
RBI150 is the first drug candidate of a new class of
antihypertensive agents targeting the brain RAS, the
clinicalefficacy of whichwillbesoonevaluated in hypertensive
patients.

S6-C6

Mutation of the palmitoylation site of Estrogen
Receptor ERa in vivo reveals tissue-specific
roles for membrane versus nuclear actions

F. Lenfant!, M. Adlanmerini', R. Solinhac', A. Abot', A. Fabre',

1. Raymond-Letron, F. Boudou', C. Fontaine', A. Krust’,

P. Chambon’, J. Katzenellenbogen4, P. Gourdyl, P. Shaul’,

D. Henrion®, J.-F. Arnal'

'INSERM U1048, 12MC, Toulouse, France,

’ENVT, Toulouse, France,

SIGBMC, College de France, Illkirch, France,

4University of Illinois at Urbana-Champaign, Illinois, USA,

5University of Texas Southwestern Med. Ctr., Dallas, TX, USA,

SINSERM U1083, Angers, France

Estrogen Receptor alpha (ERa) activation functions AF-1 and
AF-2 classically mediate gene transcription in response to
estradiol (E2). A fraction of ERa is targeted to plasma
membrane and elicits membrane-initiated steroid signalling
(MISS), but the physiological roles of MISS in vivo are poorly
understood. We therefore generated a mouse with a point
mutation of the palmitoylation site of ERa (C451A-ERa) to
obtain membrane-specific loss-of-function of ERo.

The abrogation of membrane localization of ERa in vivo
was confirmed in primary hepatocytes, and it resulted in female
infertility with abnormal ovaries lacking corpora lutea and
increase in luteinizing hormone levels. In contrast, E2 action in
the uterus was preserved in C451A-ERa mice and endometrial
epithelial proliferation was similar to wild-type. However, E2
vascular actions such as rapid dilatation, the acceleration of
endothelial repair and endothelial NO synthase phosphorylation
were abrogated in C451A-ERa mice. A complementary mutant
mouse lacking the transactivation function AF-2 of ERa (ERa-
AF2°) provided selective loss-of-function of nuclear ERa
actions. In ERa-AF2°, the acceleration of endothelial repair in
response to estrogen-dendrimer conjugate, which is a
membrane-selective ER ligand, was unaltered, demonstrating
integrity of MISS actions. In genome-wide analysis of uterine
gene expression, the vast majority of E2-dependent gene
regulation was abrogated in ERa-AF2° whereas in C451A-ERa
it was nearly fully preserved, indicating that membrane-to-
nuclear receptor crosstalk in vivo is modest in the uterus.

Thus, this work is the first to genetically segregate
membrane versus nuclear actions of a steroid hormone receptor
and to demonstrate their in vivo tissue-specific roles.
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