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Molecular targets of developmental exposure to bisphenol a in diabesity: 
a focus on endoderm-derived organs. Several studies associate foetal 
human exposure to bisphenol A (BPA) to metabolic/endocrine diseases, 
mainly diabesity. They describe the role of BPA in the disruption of 
pancreatic beta cell, adipocyte and hepatocyte functions. Indeed, 
the complexity of the diabesity phenotype is due to the involvement 
of different endoderm-derived organs, all targets of BPA. Here, we 
analyse this point delineating a picture of different mechanisms of BPA 
toxicity in endoderm-derived organs leading to diabesity. Moving from 
epidemiological data, we summarize the in vivo experimental data of the 
BPA effects on endoderm-derived organs (thyroid, pancreas, liver, gut, 
prostate and lung) after prenatal exposure. Mainly, we gather molecular 
data evidencing harmful effects at low-dose exposure, pointing to the 
risk to human health. Although the fragmentation of molecular data does 
not allow a clear conclusion to be drawn, the present work indicates that 
the developmental exposure to BPA represents a risk for endoderm-
derived organs development as it deregulates the gene expression 
from the earliest developmental stages. A more systematic analysis of 
BPA impact on the transcriptomes of endoderm-derived organs is still 
missing. Here, we suggest in vitro toxicogenomics approaches as a tool 
for the identification of common mechanisms of BPA toxicity leading 
to the diabesity in organs having the same developmental origin [1]. 
Analysis of the cell-free amniotic fluid transcriptome expressed during 
the euploid mid-trimester of pregnancy.

Objective

The amniotic fluid (AF) contains cell-free RNAs (cfRNAs), which are 
considered to reflect the fetal status in utero. However, there are 
limited numbers of data to examine the AF cell-free transcriptome 
because amniocentesis is an invasive procedure. In this study, the AF 
transcriptome expressed during the euploid mid-trimester of pregnancy 
was characterized.
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Study Design

Fourteen AF samples were collected. RNA was extracted from 
AF supernatant, hybridized to Affymetrix GeneChip Human 
arrays, and the transcriptome was analyzed by using the DAVID 
toolkit.

Result

We detected 1069 genes in the 14 AF samples. The GNF atlas 
mapping showed that genes present in the AF were annotated 
with endocrine organs and blood components, including the 
pancreas, adrenal gland, thyroid, ovary and monocytes. The 
proteins encoded by the transcriptome were localized to several 
organs, which are directly in contact with the AF, including the 
placenta, lung, skin, epithelium, and kidney. During the early 
fetal period, there is a bi-directional diffusion between the fetus 
and AF. Therefore, the AF composition is similar to that of the 
fetal plasma. In addition, fetal urine, swallowing, pulmonary 
secretion, and diffusion across the placenta contribute to 
produce amniotic fluid by directly excreting fluid. The KEGG 
pathway analysis with placenta specific genes revealed that 
focal adhesion and extracellular matrix receptor interaction 
pathways were enriched. These pathways are important for the 
placental development.

Conclusion

cfRNA in the amniotic fluid originates from placenta and 
fetal organs directly contacting the amniotic fluid as well as 
from diffusion of the fetal plasma across the placenta. AF 
transcriptome may reflect not only fetal development, but also 
placental development [2]. Immunohistochemical assessment 
of Pax8 expression during pancreatic islet development and in 
human neuroendocrine tumors. The paired box transcription 
factor Pax8 is critical for development of the eye, thyroid 
gland as well as the urinary and reproductive organs. In adult, 
Pax8 overexpression is associated with kidney, ovarian and 
thyroid tumors and has emerged as a specific marker for 
these cancers. Recently, Pax8 expression was also reported 
in human pancreatic islets and in neuroendocrine tumors, 
identifying Pax8 as a novel member of the Pax family expressed 
in the pancreas. Herein, we sought to provide a comprehensive 
analysis of Pax8 expression during pancreogenesis and in adult 
islets. Immunohistochemical analysis using the most employed 

Pax8 polyclonal antibody revealed strong nuclear staining in 
the developing mouse pancreas and in mature human and 
mouse islets. Astonishingly, Pax8 mRNA in mouse islets was 
undetectable while human islets exhibited low levels. These 
discrepancies raised the possibility of antibody cross-reactivity.  
This premise was confirmed by demonstrating that the 
polyclonal Pax8 antibody also recognized the islet-enriched Pax6 
protein both by Western blotting and immunohistochemistry. 
Thus, in islets polyclonal Pax8 staining corresponds mainly 
to Pax6. In order to circumvent this caveat, a novel Pax8 
monoclonal antibody was used to re-evaluate whether Pax8 
was indeed expressed in islets. Surprisingly, Pax8 was not 
detected in neither the developing pancreas or in mature islets. 
Reappraisal of pancreatic neuroendocrine tumors using this 
Pax8 monoclonal antibody exhibited no immunostaining as 
compared to the Pax8 polyclonal antibody. In conclusion, Pax8 
is not expressed in the pancreas and cast doubts on the value of 
Pax8 as a pancreatic neuroendocrine tumor marker [3]. Retinoic 
acid signaling organizes endodermal organ specification along 
the entire antero-posterior axis.

Background

Endoderm organ primordia become specified between 
gastrulation and gut tube folding in Amniotes. Although the 
requirement for RA signaling for the development of a few 
individual endoderm organs has been established a systematic 
assessment of its activity along the entire antero-posterior axis 
has not been performed in this germ layer.

Methodology/Principal Findings

 RA is synthesized from gastrulation to somitogenesis in the 
mesoderm that is close to the developing gut tube. In the 
branchial arch region specific levels of RA signaling control 
organ boundaries. The most anterior endoderm forming the 
thyroid gland is specified in the absence of RA signaling. 
Increasing RA in anterior branchial arches results in thyroid 
primordium repression and the induction of more posterior 
markers such as branchial arch Hox genes. Conversely reducing 
RA signaling shifts Hox genes posteriorly in endoderm. These 
results imply that RA acts as a caudalizing factor in a graded 
manner in pharyngeal endoderm. Posterior foregut and midgut 
organ primordia also require RA, but exposing endoderm 
to additional RA is not sufficient to expand these primordia 
anteriorly. We show that in chick, in contrast to non-Amniotes, 
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RA signaling is not only necessary during gastrulation, but also 
throughout gut tube folding during somitogenesis. Our results 
show that the induction of CdxA, a midgut marker, and pancreas 
induction require direct RA  signaling in endoderm. Moreover, 
communication between CdxA(+) cells is necessary to maintain 
CdxA expression, therefore synchronizing the cells of the 
midgut primordium. We further show that the RA pathway acts 
synergistically with FGF4 in endoderm patterning rather than 
mediating FGF4 activity.

Conclusions/Significance

Our work establishes that retinoic acid (RA) signaling coordinates 
the position of different endoderm organs along the antero-
posterior axis in chick embryos and could serve as a basis for 
the differentiation of specific endodermal organs from ES cells 
[4]. Obestatin in human neuroendocrine tissues and tumors: 
expression and effect on tumor growth. The hormone obestatin, 
which is derived from the same precursor as gherkin and whose 
receptor(s) is still unrecognized, possesses a variety of 
metabolic/modulatory functions mostly related to food intake 
suppression and reduction of gastrointestinal motility. The 
distribution of obestatin in normal and neoplastic human tissues 
is poorly understood. We report that in fetal tissue samples, 
obestatin peptide was detected in the thyroid, pituitary, lung, 
pancreas and gastrointestinal tract, usually being co-localized 
with chromogranin A. In adult tissues, obestatin protein 
expression was restricted to pituitary, lung, pancreas and 
gastrointestinal tract and was co-localized strictly with ghrelin. 
By contrast, in endocrine tumours obestatin was expressed in a 
small fraction of thyroid, parathyroid, gastrointestinal and 
pancreatic neoplasms, in most cases with a focal 
immunoreactivity and co-localized with ghrelin. Messenger RNA 
levels of the specific fragments of ghrelin and obestatin were 
comparable in both normal and tumour samples, confirming 
that post-translational mechanisms rather than alternative 
splicing events lead to ghrelin/obestatin production. Finally, in 
TT and BON-1 cell lines obestatin induced antiproliferative 
effects at pharmacological doses, opposite to those observed 
with ghrelin. In summary, our data demonstrate that obestatin is 
produced by the same endocrine cells that express ghrelin in 
normal tissues from fetal to adult life, whereas, as compared to 
ghrelin, in neoplastic conditions it is down-regulated by post-
translational modulation and shows potential antiproliferative 
properties in vitro [5]. Circulating auto-antibodies against the 
zona pellucida and thyroid microsomal antigen in women with 

premature ovarian failure. Premature ovarian failure (POF) is a 
disorder of multicausal etiology leading to infertility in women. 
Development of ovarian auto-antibodies is a causative factor in 
most POF cases, but no consensus on the ovarian antigenic 
determinants has been reached till date. In the present study, 
sera from 15 POF cases, seven normally cycling women and 
eight menopausal women were studied by immunohistochemistry 
(IHC) for the presence of anti-ovarian antibodies. 10 of the 15 
POF sera (66.6%) presented with anti-ovarian antibodies (Ao). Of 
these, two demonstrated antibodies to the zona pellucid (ZP) as 
well as strong immune reactivity to granulosa cells (Azg), while 
the remaining eight exhibited anti-ZP antibodies with negligible 
staining in granulosa cells (Az). The antibodies showed cross-
reactivity with ZP from various species such as human, sheep, 
marmoset, pig and mouse. Among various murine tissues, the 
antibodies cross-reacted only with thyroid and not with uterus, 
spleen, kidney, liver, adrenal, pancreas and pituitary. Five of the 
eight Az individuals presented with significant titres of anti-
thyroid antibodies (Azt). In the control group, one menopausal 
control presented with reactivity to both ZP and GC, the 
autoimmunity possibly being a consequence of surgical trauma; 
while one normally cycling woman tested positive for anti-
thyroid antibodies. The IHC results were confirmed by ELISA 
using heat-solubilized isolated ZP (SIZP) as the antigen. Out of 
seven Ao samples assessed by ELISA, five reacted with SIZP. 
Preincubation of these five samples with varying concentrations 
of SIZP demonstrated a dose-dependent decrease in reactivity 
in ELISA and abolished staining in IHC, confirming the specificity 
of auto-antibodies to ZP in the POF group. Our results thus 
suggest that ZP is an important ovarian antigen in autoimmune 
POF [6]. Toxicity of a phytosterol mixture to grayling (Thymallus 
thymallus) during early developmental stages. The study 
concerns the toxicity of a phytosterol mixture, ultrasitosterol, 
consisting mainly of beta-sitosterol 75.7% and beta-sitostanol 
13.0%, to grayling (Thymallus thymallus) embryos. Eyed eggs 
were exposed to three concentrations (1  microg/l, 10 microg/l, 
and 50 microg/l) of ultrasitosterol for 4 weeks. Embryos and 
later on hatched fry were taken for triiodothyronine (T3), 
thyroxine (T4), and histopathological analyses after 7, 14, 21, 
and 28 days of exposure. Most of the eggs (>95%) hatched 
during the first week of exposure, and ultrasitosterol treatment 
shortened hatching time significantly (p < or = 0.0001) at all 
exposure concentrations in comparison to the control. 
Ultrasitosterol did not have any significant effect on T3 or T4 
levels in the embryo extracts. However, an interesting 
observation was that T3 levels increased in all treatments and in 
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the control near the time of hatching. In conclusion, ultrasitosterol 
showed potential to affect the development of grayling embryos 
and fry, but further long-term exposure experiments are needed 
to verify these changes in more detail [7]. Expression of a 
colorectal antigen defined by a new monoclonal antibody, CO-
TL1. A murine monoclonal antibody (MoAb CO-TL1, IgG1) has 
been raised by differential screening of hybridoma supernatants 
on sections of human large and small intestines, followed by 
screening on colon adenomas as well as on colorectal 
carcinomas. In both paraffin sections and cryostat sections, the 
antibody stained strongly all cell types in adult, neonatal and 
fetal human colorectal epithelium, that is, the goblet cells, the 
columnar cells and the endocrine cells. No staining was 
observed in the remaining parts of the normal gastrointestinal 
tract and other tissues. As revealed by immuno electron 
microscopy the epitope was present in the apical and basolateral 
cell membranes, the Golgi complex, secretory vesicles of goblet 
and columnar cells, and also in granules of the endocrine cells. 
The epitope in colorectal tissue sections was resistant to the 
deglycosylation enzymes neuramidase, diastase and 
hyaluronidase indicating its proteinaceous nature. This 
colorectal antigen remained expressed in 100% of colorectal 
adenomas (n = 39) and 86% (n = 29) of colorectal carcinomas. 
The expression was reduced in undifferentiated carcinomas. 
The CO-TL1 antibody detected also most other gastrointestinal 
adenocarcinomas and a few carcinomas of the ovary, uterus, 
breast, gallbladder and pancreas. However, it never detected 
carcinomas derived from the thyroid, lung, liver, bladder, kidney, 
prostate, testis, serous membranes of body cavities and skin. A 
wild-type variant protein of > 300 kDa of the colorectal antigen 
was identified in normal colorectal epithelium. In colorectal 
tumours, however, two tumour variant forms were found of 160-
200 and 115-140 kDa, respectively. Our data indicate that this 
new MoAb CO-TL1 can be considered as a useful marker, which 
identifies normal colorectal epithelium and gastrointestinal 
tumours and especially colorectal tumours with high accuracy 
and excludes tumours originated from thyroid, lung, liver, 
bladder, kidney, prostate, testis, mesothelium and skin [8]. 
Distribution and role of CD34-positive stromal cells and 
myofibroblasts in human normal testicular stroma. CD34-
positive stromal cells are distributed in various organs including 
breast, Fallopian tubes, thyroid gland, colon, pancreas, and 
uterine cervix. To elucidate the distribution of CD34-positive 
stromal cells, smooth muscle cells, and myofibroblasts in 
normal human testis, we examined 48 testes obtained by 
autopsy  and operation, including five fetal, one neonatal, and 42 

adult cases without evident testicular lesions, using a 
streptavidin-biotin immunoperoxidase technique. The 
expression of alpha-smooth muscle actin (ASMA), h-caldesmon, 
CD34, and CD31 were immunohistochemically examined in all 
cases. The tunica albuginea and the inner layer of seminiferous 
tubules in adult testis were predominantly composed of 
myofibroblasts. Smooth muscle cells were also scattered 
throughout these sites in some cases. CD34-positive stromal 
cells were abundant, and they formed a reticular network around 
the seminiferous tubules and Leydig cells as well as the outer 
layer of seminiferous tubules. Moreover, myofibroblasts and the 
CD34 reticular network were already present in the testicular 
stroma during fetal or neonatal development. Double 
immunostaining of fetal, neonatal and adult testes using ASMA 
and CD34 confirmed that myofibroblasts and CD34-positive 
stromal cells were present in the inner and outer layers of 
peritubular tissue, respectively. This distribution and cytological 
identification was also confirmed by an ultrastructural study of 
four cases. Finally, CD34-positive stromal cells and 
myofibroblasts are major components of human testicular 
stroma [9]. High-resolution imaging of normal anatomy, and 
neural and adrenal malformations in mouse embryos using 
magnetic resonance microscopy. An efficient investigation of 
the effects of genetic or environmental manipulation on mouse 
development relies on the rapid and accurate screening of a 
substantial number of embryos for congenital malformations. 
Here we demonstrate that it is possible to examine normal 
organ development and identify malformations in mouse 
embryos by magnetic resonance microscopy in a substantially 
shorter time than by conventional histology. We imaged 
embryos in overnight runs of under 9 h, with an operator time of 
less than 1 h. In normal embryos we visualized the brain, spinal 
cord, ganglia, eyes, inner ear, pituitary, thyroid, thymus, trachea, 
bronchi, lungs, heart, kidneys, gonads, adrenals, oesophagus, 
stomach, intestines, spleen, liver and pancreas. Examination of 
the brain in embryos lacking the transcriptional coactivator 
Cited2 showed cerebellar and midbrain roof agenesis, in addition 
to exencephaly.  In these embryos we were also able to detect 
agenesis of the adrenal gland. We confirmed all malformations 
by histological sectioning. Thus magnetic resonance microscopy 
can be used to rapidly identify developmental and organ 
malformations in mutant mouse embryos generated by 
transgenic techniques, in high-throughput mutagenesis screens, 
or in screens to identify teratogenic compounds and 
environmental factors contributing to developmental 
malformations [10]. Expression of COUP-TFII in metabolic 
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tissues during development. In mammals, the COUP-TF-family 
consisting of two structurally related proteins, COUP-TFI and 
COUP-TFII belongs to the orphan member of the steroid/thyroid 
hormone receptor superfamily. In an attempt to gain insights 
into the role of COUP-TFII, we examined developmental 
expression pattern of the mouse COUP-TFII focusing our studies 
on endoderm-derived tissues, pancreas and liver in particular. 
Independent lines of transgenic mice expressing Escherichia 
coli beta-galactosidase driven by the COUP-TFII promoter were 
generated. Embryonic expression of the beta-gal protein at day 
9 of gestation was detected in the notochord, the ventral neural 
tube and, interestingly, in the gut endoderm, a site where COUP-
TFII has not been detected previously. Between 9.5 and 11.5 
dpc, beta-gal expression pattern that was established earlier 
persisted and sections revealed a staining of the common atrial 
chamber of the heart. At 15.5 dpc, beta-gal activity was found in 
all endoderm-derived tissues. We found that COUP-TFII mRNA 
and protein were present in fetal and adult hepatocytes. Finally, 
COUP-TFII expression was detected in pancreas, as judged by 
co-expression of the  beta-gal in some of the glucagon and 
PDX1 positive-cells at 12.5 dpc and co-expression with insulin 
positive-cells at 15.5 dpc. In adult pancreas, COUP-TFII protein 
was present in the endocrine islet cells [11]. Cloning and 
expression pattern of a spermatogenesis-related gene, BEX1, 
mapped to chromosome Xq22. Through screening a human 
fetal brain cDNA library, a cDNA similar to the mouse Bex1 was 
isolated. This new gene was named brain expressed X-linked 
protein 1 (BEX1). Northern blot analysis revealed a 1.0 kb 
transcript highly expressed in brain, pancreas, testis, and ovary, 
with lower levels present in heart, placenta, liver, kidney, spleen, 
thymus, prostate, small intestine, colon (no mucus), thyroid, 
spinal cord, and adrenal gland. No hybridization signal was seen 
in lung, skeletal muscle, peripheral blood leukocyte, stomach, 
lymph node, trachea, and bone marrow. The BEX1 gene was 
localized to chromosome band Xq22 between markers between 
DXS990 and DXS1059 by screening Stanford radiation hybrid 
G3 panels. In situ hybridization of mouse testis using BEX1 as a 
probe detected the  signal in the pachytene spermatocytes and 
spermatids but not in spermatogonia. Furthermore, it was not 
detected at 6, 9, and 12 days postpartum, was present in  low 
amount on Days 15 and 18 and its expression increased sharply 
after the initiation of puberty (about 21 days) in mouse testis 
[12]. Getting your Pax straight: Pax proteins in development and 
disease. The Pax gene family encodes a group of transcription 
factors that have been conserved through millions of years of 
evolution and play roles in early development. Pax proteins have 

been implicated as regulators of organogenesis and as key 
factors in maintaining pluripotency of stem cell populations 
during development. Mutations of the Pax genes cause profound 
developmental defects in organisms as diverse as flies, mice 
and humans. Here, we review crucial and illustrative roles of Pax 
gene products in cell-fate specification and developmental 
biology [13]. Search for active endogenous retroviruses: 
identification and characterization of a HERV-E gene that is 
expressed in the pancreas and thyroid. To elucidate possible 
physiological functions of human endogenous retroviruses 
(HERVs) and their role in the pathogenesis of human diseases, 
we have developed a strategy to identify transcriptionally active 
HERV genes. By this approach, we have identified and isolated 
an active HERV-E gene that was mapped to 17q11. Although the 
gene was predicted to produce no intact viral particles due to 
the presence of stop codons, long open reading frames were 
retained in each gag and pol region. Northern blot analyses 
revealed in the pancreas (and thyroid) two major transcripts, 3.3 
and 4.1 kb in size, associated with 500- to 600-nucleotide-longer 
minor bands. Preferential expression in pancreas and thyroid 
gland tissues may suggest a role for this gene in physiological 
functions common to these tissues [14]. Cloning and expression 
of a novel cysteine-rich secreted protein family member 
expressed in thyroid and pancreatic mesoderm within the 
chicken embryo. We have isolated a new chicken gene that is a 
member of the cysteine-rich secreted protein family (CRISP). 
The CRISP family is composed of over 70 members that are 
found in many phyla of organisms, including: vertebrates, plants, 
fungi, yeast, and insects. Here we describe the cloning of a novel 
member of this family, SugarCrisp, and its expression pattern 
throughout chicken embryogenesis.  We also describe its utility 
as a marker of thyroid and pancreatic mesoderm in the 
developing chicken embryo and its expression within the human 
and mouse in glandular tissue [15, 16]. [Embryonic origin of 
diffuse endocrine system cells]. Does fetal antigen 1 (FA1) 
identify cells with regenerative, endocrine and neuroendocrine 
potentials? A study of FA1 in embryonic, fetal, and placental 
tissue and in maternal circulation. Fetal antigen 1 (FA1) is a 
circulating EGF multidomain glycoprotein. FA1 and its 
membrane-associated precursor is defined by the mRNAs 
referred to as delta-like (dlk), preadipocyte factor 1 (pref-1) or 
zona glomerulosa-specific factor (ZOG).  Using a polyclonal 
antibody recognising both forms, the localisation of FA1/dlk 
was analysed in embryonic and fetal tissues between week 5 to 
25 of gestation and related to germinal origin and development. 
FA1 was observed in endodermally derived hepatocytes, 
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glandular cells of the pancreas anlage, and in respiratory 
epithelial cells. FA1 was also present in mesodermally derived 
cells of the renal proximal tubules, adrenal cortex, Leydig and 
Hilus cells of the testes and ovaries, fetal chondroblasts, and 
skeletal myotubes. Ectodermally derived neuro-and 
adenohypophysial cells, cells in the floor of the 3rd ventricle and 
plexus choroideus were also FA1 positive. The number of cells 
expressing FA1 decreased during fetal development where the 
expression became restricted to specific functional cells. 
Epidermis, gut epithelium, gall bladder, blood cells, spleen, 
thyroid gland, salivary glands, and smooth muscle cells were 
FA1 negative. Analysis of extra-embryonic tissues from normal 
and pathological pregnancies revealed FA1 in stromal cells 
surrounding the blood islands of the yolk sac as well as in 
placental fibroblasts where the expression was most 
pronounced in diploid, androgenic complete hydatidiform 
moles. However, as measured by ELISA, the circulating maternal 
FA1 levels in complete moles were not different from normal 
pregnancies. The results presented suggest that FA1 is a growth 
and/or differentiation factor extensively expressed in immature 
cells and down-regulated during fetal development. FA1 down-
regulation was associated with a shift in the subcellular 
localisation indicating differential post-translational/post-
transcriptional modifications during fetal development. FA1 may 
be a new marker of cellular subtypes with a regenerative 
potential and of specific cells with endocrine or neuroendocrine 
functions [17]. Hex expression suggests a role in the development 
and function of organs derived from foregut endoderm. He is a 
divergent homeobox gene expressed as early as E4.5 in the 
mouse and in a pattern that suggests a role in anterior-posterior 
patterning. Later in embryogenesis, Hex is expressed in the 
developing thyroid, lung, and liver. We now show Hex expression 
during thymus, gallbladder, and pancreas development and in 
the adult thyroid, lung, and liver. At E10.0, Hex is expressed in the 
3rd pharyngeal pouch, from which the thymus originates, the 
endodermal cells of liver that are invading the septum 
transversum, the thyroid, the dorsal pancreatic bud, and 
gallbladder primoridum. At E13.5, expression is maintained at 
high levels in the thyroid, liver, epithelial cells lining the pancreatic 
and extra hepatic biliary ducts and is present in both the epithelial 
and mesenchymal cells of the  lung. Expression in the thymus at 
this age is less than in the other organs. In the E16.5 embryo, 
expression persists in the thyroid, pancreatic, and bile duct 
epithelium, lung, and liver, with thymic expression dropping to 
barely detectable levels. By E18.5, expression in the thyroid and 
bile ducts remains high, whereas lung expression is markedly 

decreased. At this age, expression in the pancreas and thymus 
is no longer present. Finally, we show the cell types in the adult 
thyroid, lung, and liver that express Hex in the mature animal. 
Our results provide more detail on the potential role of Hex in the 
development of several organs derived from foregut endoderm 
and in the maintenance of function of several of these organs in 
the mature animal [18]. Long form leptin receptor mRNA 
expression in the brain, pituitary, and other tissues in the pig. 
Much effort has focused recently on understanding the role of 
leptin, the obese gene product secreted by adipocytes, in 
regulating growth and reproduction in rodents, humans and 
domestic animals. We previously demonstrated that leptin 
inhibited feed intake and stimulated growth hormone (GH) and 
luteinizing hormone (LH) secretion in the pig. This study was 
conducted to determine the location of long form leptin receptor 
(Ob-Rl) mRNA in various tissues of the pig. The leptin receptor 
has several splice variants in the human and mouse, but Ob-Rl is 
the major form capable of signal transduction. The Ob-Rl is 
expressed primarily in the hypothalamus of the human and 
rodents, but has been located in other tissues as well. In the 
present study, a partial porcine Ob-Rl cDNA, cloned in our 
laboratory and specific to the intracellular domain, was used to 
evaluate the Ob-Rl mRNA expression by RT-PCR in the brain and 
other tissues in three 105 d-old prepuberal gilts and in a 50 d-old 
fetus. In 105 d-old gilts, Ob-Rl mRNA was expressed in the 
hypothalamus, cerebral cortex, amygdala, thalamus, cerebellum, 
area postrema and anterior pituitary. In addition, Ob-Rl mRNA 
was expressed in ovary, uterine body, liver, kidney, pancreas, 
adrenal gland, heart, spleen, lung, intestine, bone marrow, 
muscle and adipose tissue. However, expression was absent in 
the thyroid, thymus, superior vena cava, aorta, spinal cord, 
uterine horn and oviduct. In the 50 d-old fetus, Ob-Rl mRNA was 
expressed in brain, intestine, muscle, fat, heart, liver and 
umbilical cord. These results support the idea that leptin might 
play a role in regulating numerous physiological functions. 
Expression analysis of endogenous menin, the product of the 
multiple endocrine neoplasia type 1 gene, in cell lines and human 
tissues. We have investigated the endogenous expression of 
menin, a protein encoded by the gene mutated in multiple 
endocrine neoplasia type 1 (MEN1). Western blot analysis 
showed strong expression of menin as a 68 kDa protein in all of 
7 human and primate cell lines tested. In a panel of 12 fetal 
human tissue extracts, 68 kDa menin was readily detected in 
brain cortex, kidney, pituitary, testis and thymus and weakly 
detected in thyroid. Reproducible bands other than 68 kDa were 
observed in adrenal and heart, whereas menin was undetectable 
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in liver, lung, pancreas and skin. Analysis of synchronized HeLa 
cells revealed no variation in the amount or size of menin 
throughout the cell cycle. Protein expression was compared 
between lymphoblastoid cell lines from healthy controls and 
MEN1 patients carrying nonsense mutations on 1 allele. No 
truncated protein was detected in either cytoplasmic or nuclear 
fractions in mutation-carrying cells. The expression level and 
cellular location of full-length menin did not differ between cell 
lines derived from MEN1 patients and healthy donors. This 
suggests that the wild-type allele has been up-regulated in 
mutation-carrying cells to compensate for the loss of 1 
functional allele [20]. Differential distribution of ERalpha and 
ERbeta mRNA in intrauterine tissues of the pregnant rhesus 
monkey.

Two estrogen receptor (ER) isoforms, ERalpha and ERbeta, have 
been described. However, no information is available in any 
species regarding the comparison of ERalpha and ERbeta levels 
in pregnant intrauterine tissues. We investigated 1) distribution 
of ERalpha and ERbeta mRNA in myometrium, amnion, 
choriodecidua, and placenta; 2) their abundance in intrauterine 
tissues at term not in labor (NIL) and in spontaneous term labor 
(STL); and 3) immunolocalization of ERalpha and ERbeta in 
pregnant rhesus monkey myometrium. Myometrium, amnion, 
choriodecidua, and placenta were obtained at cesarean section 
from monkeys in STL at 156-166 days gestational age (GA) (n 
= 4) and from control monkeys NIL at 140-152 days GA (n = 
4). RT-PCR was conducted to determine ERalpha and ERbeta 
and glyceraldehyde-3-phosphate dehydrogenase mRNA 
abundance in four intrauterine tissues of the pregnant rhesus 
monkey. The cloned ERbeta PCR fragment was subjected to 
sequence analysis. ERalpha and ERbeta were localized in the 
myometrium by immunohistochemistry. We demonstrated that 
1) rhesus monkey ERbeta shares >97% identity with human 
ERbeta in the region sequenced; 2) both ERs were  expressed 
in myometrium, amnion, and choriodecidua but not in placenta 
in the current study; 3) ERalpha and ERbeta were differentially 
distributed in myometrium and amnion; 4) ERalpha and ERbeta 
were immunolocalized in myometrial smooth cells and smooth 
muscle and endothelial cells of the myometrial blood vessels. 
The biological significance of these quantitative differences in 
ER subtypes merits further study [21].
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