KEYNOTE PRESENTATION

00-01

The long-term impact of fetal-maternal
cell traffic during pregnancy

JL Nelson
Fred Hutchinson Cancer Research Center, and the University of
Washington, Seattle, WA, USA

Some cells traffic between fetus and mother during
pregnancy and low levels persist in respective hosts
years later. Microchimerism refers to an individual
harboring small numbers of cells (or DNA) derived
from another genetically distinct individual. Chro-
nic graft-versus-host disease is an iatrogenic form
of chimerism that occurs as a complication of he-
matopoietic cell transplantation and has clinical
similarities to some autoimmune diseases. The
HLA-relationship of a donor and recipient is of
central importance in graft-versus-host disease.
Considering these observations together led to the
hypothesis that naturally acquired microchimerism
from pregnancy and the HLA relationship among
different cell populations impacts long-term health

and autoimmune disease risk. The hypothesis is
applicable to children, men and women who have
never been pregnant because transfer of maternal
cells, or cells from a twin, or a blood transfusion
can result in microchimerism. Microchimerism
could also potentially derive from an older sibling
passed via the maternal circulation in a subsequent
pregnancy. Studies have investigated microchimer-
ism in systemic sclerosis (scleroderma), primary bil-
iary cirrhosis, Sjogrens syndrome, polymorphic
eruption of pregnancy, myositis, thyroid disease
and systemic lupus. Results support a potential role
in some diseases. However, microchimerism is
commonly found in healthy individuals. Thus it is
likely that naturally acquired microchimerism can
have both beneficial and detrimental effects on the
host. Microchimeric cells that bear tissue specific
antigens have recently been identified (e.g. cardiac
myocytes) suggesting tissue-specific microchimeric
cells could be the target of an “autoimmune”
response or, alternatively, that microchimeric cells
traffic to sites of tissue damage and contribute to
tissue repair.
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IMMUNOGENETICS IN REPRODUCTION

Plenary lecture
01-01

Ontogeny of MHC during development,
in mice and humans

N Fernandez, V Shaikly
Department of Biological Sciences, University of Essex, Wivenhoe Park,
Colchester CO4 35Q, UK

The sequencing of the mouse and human genome
has emphasized the need for identifying the propor-
tions of the genomes under selection pressures, in
particular the number of protein-coding genes and
their ontogenies and the evolutionary expansion of
gene families related to reproduction and develop-
ment. In the laboratory mouse (Mus musculus), MHC
Class I mRNAs encoding the heavy chain of H-2 D"
and Q7/9 encoding Qa2 molecules are expressed at
one-cell stage of embryonic development. The non-
polymorphic MHC Class I associated molecule
B,-microglobulin is detected at the eight-cell stage.
The intracytoplasmic peptide transporters TAP1 -but
not TAP2- were first detected at the blastocyst stage.
These data suggest that MHC Class I products are syn-
thesised soon after conception prior to implantation.
Thus, we and others have conclusively shown that
MHC Class I mRNA encoding the heavy chain is pre-
sent in the mouse zygote from the late 1-cell stage.
This expression involves zygote derived gene tran-
scription, since we detected mRNA of the paternal
origin allele in crosses between mice of differing H-2
haplotypes. The requirement for MHC Class I expres-
sion, in the correct quantitative levels, early in devel-
opment, has been emphasised by experiments
reported by Jatfe et al 1992, who have shown that
mouse embryos over-expressing the Class I product,
H-2DY fail to develop beyond mid-gestation. Based on
the above observations, we have proposed the hypo-
thesis that a quantitative expression of MHC Class I
transcription is required for optimal embryonic
growth and this provides the correct homeostatic
gene profile for development. We have also observed
an impaired breeding phenotype in transgenic mice
devoid of B,-microglobulin, suggesting a role for this
molecule in breeding rates. The picture in humans is
similar;, MHC Class I HLA-G transcripts have been
reported on blastocysts, some oocytes and preimplan-

tation embryos. Isoforms of HLA-G are predominantly
expressed as soluble proteins into the embryo micro-
environment. Overall, these data suggests that MHC
class T molecules have a role in reproduction and
probably in stage-specific embryonic development.

Short oral presentations
01-02

Intron-4 containing HLA-G is not
detectable in trophoblast conditioned
media

A Blaschitz', H Juch', A Volz?, H Hutter', G Dohr’
"Institute of Cell Biology, Histology and Embryology, Center of
Molecular Medicine, Medical University of Graz, Austria; 2Institut for
Immungenetik, Charité-Universitaetsmedizin Berlin, Campus
Virchow-Klinikum, Berlin, Germany

In the context of implantation and pregnancy several
immunomodulating functions have been attributed to
HLA-G. Increasing attention is now being addressed
to the actively secreted soluble isoforms, since they
might have a systemic function or could be useful as
diagnostic tools. However, the cellular source of secre-
tion, even during pregnancy, where HLA-G expres-
sion level is known to be highest, is still under debate.
To elucidate conflicting reports, published so far, we
investigated the isoform distribution in human first
trimester and term placentas in situ and in vitro.
Results obtained by applying immunohistochemistry,
Western blot, ELISA and RT-PCR show that all of the
ol domain-containing HLA-G isoforms are restricted-
ly expressed in the extravillous cytotrophoblasts and
very few first trimester syncytiotrophoblasts, which
directly cover cell columns. Western blot analysis
demonstrates that trophoblast expresses only the
HLA-G1 isoform. However, on mRNA-level we detec-
ted extremely low levels of HLA-G5, -G6 in term pla-
centa tissue samples and in isolated first trimester
trophoblasts. Media conditioned by primary first tri-
mester trophoblasts and the chorion laeve-derived
trophoblastic cell line AC1-M59 solely contained
HLA-G1 fragments. Our data provide substantial evi-
dence that none of the intron 4-containing isoforms,
the so called actively secreted, soluble HLA-G5 or -G6
are produced by human trophoblasts.
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01-03

Detection of HLA-E and HLA-G
expression in human placental tissue

H Hutter, M Siwetz, A Blaschitz, G Dohr
Institute of Cell Biology, Histology and Embryology, Center of
Molecular Medicine, Medical University of Graz, Graz, Austria

Nonclassical MHC class Ib human leukocyte antigen
E (HLA-E) and HLA-G molecules differ from classical
ones by specific patterns of transcription, protein
expression, and immunotolerant functions. HLA-G
can be expressed as four membrane-bound (HLA-G1
to -G4) and three soluble (HLA-G5 to -G7) proteins
upon alternative splicing of its primary transcript. In
this study, we used a set of monoclonal antibodies
(mAbs) called HCA2, 4H84, MEM-G/1, -G/9, MEM-
E/2, and -E/6 recognizing HLA-G or HLA-E. The pat-
terns of reactivity of these mAbs were analyzed on
transfected cells by Western blotting and immuno-
cytochemistry. MEM-G/1 recognizes (similar to the
4H84 mAb) the denatured HLA-G heavy chain of all
isoforms. MEM-G/9 mAb react exclusively with
native HLA-G1 molecules. MEM-E/2 and -E/6 mAbs
bind the denatured and cell surface HLA-E mole-
cules, respectively. These mAbs were then used to
analyze the expression of HLA-G and HLA-E on
cryo-preserved and paraffin-embedded serial sections
of placental tissue. Single and double-immunolabe-
ling with the respective mAbs revealed the presence
of HLA-G and HLA-E in extravillious cytotropho-
blast. In comparison, however, the levels of HLA-E
expression seem to be much lower than those of
HLA-G. In addition, we found a strong expression of
HLA-E in endothelial cells using mAb MEM-E/2.
The presence of HLA-G and HLA-E in specific cell
populations of the placenta suggest an interacting
functional role of these molecules in maternal-
placental immune recognition.

Plenary lectures
01-04
Transcriptional profiling of uterine

and blood NK cells from syngeneic
and allogeneic pregnancy

Z Norgate', SR Andrews’, CF Langford?,
GW Butcher’

"Functional Immunogenetics Laboratory, The Babraham Institute,
Cambridge, CB2 4AT; UK and *Microarray Facility, The Wellcome Trust
Sanger Institute, Hinxton, Cambs, CB10 1SA, UK

NK cells are the predominant lymphoid population
in the uterus in both human and rodent pregnancy.
Their exact function is still unclear, but evidence
supports a role in regulating placental development
and modifying uterine vasculature to provide ade-
quate blood supply to the fetus.

Objectives: The objectives were 1) to compare gene
expression in uNK cells and blood NK cells, in order
to detect uNK-specific genes and reveal differences
that might clarify the function of this population;
2) to compare uNK gene expression in syngeneic
and allogeneic pregnancies, in search of differential
gene expression induced by the recognition of pater-
nal antigens.

Methods: Antibody-coated beads were used to iso-
late rat gp42+ uNK cells and NKR.P1+ CD3- blood
NK cells, from which total RNA was isolated. cDNA
was generated and amplified using the SMART™
system (Clontech, BD Biosciences) and competitively
hybridised to a new rat 15K cDNA microarray,
recently produced by the Wellcome Trust Sanger
Institute using clones from the University of Iowa
Rat EST Project. The SAM: Significance Analysis for
Microarrays tool (Stanford University) was used for
significance testing of Lowess-normalised data.
Results for selected genes were verified with Real
Time PCR (19/20 confirmed).

Results: 1) Over 1000 genes were consistently differ-
entially expressed between blood and uterine NK
cells; 107 genes exhibited a difference in expression
level of 10-fold or above between the two popula-
tions. This profile provides insight into their functional
differences. 2) None of the genes on the array showed
significant differential expression between uNK cells
from syngeneic and allogeneic pregnancies.

01-05

Mate selection, olfactory receptors,
and the MHC
A Ziegler, B Uchanska-Ziegler

Institut fiir Immungenetik, Charité-Universitdtsmedizin Berlin,
Humboldt-Universitat zu Berlin, Berlin, Germany

In animals, it is typically the female that selects
a mating partner. This decision can occur before,
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during, and after copulation, and in vertebrates,
polymorphic products of the major histocompatibility
complex (MHC) have a role in mate choice. MHC
heterozygosity in the offspring might be favoured,
since it would provide an advantage in dealing with
infections, while rare MHC alleles might be selected
to prevent pathogen evasion of host immune
responses or autoimmunity. During the initial
encounter of potential partners, MHC-dependent
odours influence sexual selection in several groups
of vertebrates, including humans. We point out that
various types of chemoreceptors within the main
olfactory epithelium and the vomeronasal organ
serve to recognize these odours, and we review
recent evidence for an involvement of peptides
bound to MHC molecules in reproductive contexts
in mice and fish. Furthermore, following copulation,
MHC antigens or fragments derived from them
might serve to guide spermatozoa towards the
oocyte. Odorant receptors on the spermatozoal sur-
face participate in sperm guidance, and we suggest
how “cryptic” female choice might be exerted,
resulting in fertilization by a spermatozoon which
optimally complements the genetic contribution of
the female to the embryo. Furthermore, prezygotic
control within the fertilized oocyte could be influ-
enced by MHC-encoded transcription factors, in anal-
ogy to mechanisms that participate in mate choice in
fungi. In conclusion, to secure an optimal genetic
constitution of the offspring in vertebrates, the part-
ners have to overcome several barriers which might
be influenced to various extents by the partners’
MHC and polymorphic chemoreceptors.

01-06

The role of MHC class | genes in normal
and cloned cattle pregnancy

SA Ellis
Institute for Animal Health, Compton, RG20 7NN, UK

Major histocompatibility complex (MHC) class I
genes encode highly polymorphic cell surface glyco-
proteins that bind and present antigenic peptides to
cytotoxic (CD8%) T cells. They also interact with
receptors expressed on natural killer (NK) cells,
which have an important role in monitoring cell sta-
tus. MHC class I is thus a crucial component of both
acquired and innate immunity. MHC class T expres-
sion is more complex in cattle than human, with at

least 6 rather than 3 classical class I genes expressed
in various combinations on different haplotypes. The
mammalian fetus is potentially at risk from the
maternal immune response because it expresses
polymorphic paternal antigens, including MHC. Dif-
ferent species appear to use different strategies to
avoid this problem. In human, expression of non-
classical, non-polymorphic MHC genes is seen, and
in addition to their key role in regulating maternal
immune responses they may also be important in
other areas, for example successful implantation and
embryo development. Relatively little work has been
carried out on MHC expression in fetal and tropho-
blast tissue in cattle. This is an area of interest for
the cattle breeding industry, because of falling fertil-
ity rates and concerns about the use of cloned ani-
mals. In addition, study and manipulation of cattle
embryos may reveal insights that will prove import-
ant for human IVF research. Studies on term cattle
placenta show little if any class I expression at the
trophoblast cell surface, despite significant levels of
mRNA for classical class I. There is also evidence for
transcription of non-classical class I genes at this
stage. There is evidence that levels of class I expres-
sion in early (pre-implantation) cattle embryos are
linked to development rate. We are currently inves-
tigating the nature of this MHC expression, in both
normal and cloned embryos.

01-07

Influence of KIR and HLA-C genes on
reproductive success

A Moffett
Research Group in Human Reproductive Immunobiology, Department
of Pathology, University of Cambridge, UK

Trophoblast cells invade into the uterus during the
first half of human pregnancy. The function of
these cells is to tap into the maternal blood supply
by invading and replacing the walls of the uterine
arteries. This infiltration is normally tightly con-
trolled but under-invasion may occur when the
arteries are inadequately modified and as a result
the feto-placental unit becomes under-perfused.
This is the primary defect in pre-eclampsia and
intra-uterine growth restriction (IUGR). At the
other extreme over-invasion by trophoblast can
lead to uterine rupture and haemorrhage. As the
trophoblast cells are allogeneic it is thought that an
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important element in the balancing control mech-
anism is immunological. Indeed, there are several
features of pre-eclampsia, such as partner specificity
and increased incidence in oocyte donation preg-
nancies, which suggest an immunological basis to
the disease. The invading trophoblast cells express a
unique combination of MHC class I molecules,
HLA-G, HLA-C and HLA-E. Of these three mole-
cules only HLA-C is polymorphic and will differ
in trophoblast from each pregnancy in the same
women depending on the inherited paternally-
derived HLA-C allotype. The classical, highly poly-
morphic transplantation antigens, HLA-DR, HLA-A
and HLA-B are absent. On the maternal side the
classical T and B lymphocytes of the adaptive
immune system are sparse. Instead, the dominant
population present are an unusual population of
Natural Killer (NK) cells. We have studied the re-
ceptors expressed by uterine NK cells which can
bind to trophoblast HLA class I molecules focussing
on the polymorphic HLA-C. NK cells can discrimin-
ate between all HLA-C allotypes as one of two
groups, Cl1 and C2. The NK receptors for HLA-C
are members of the Killer Immunoglobulin Recep-
tor (KIR) family and both activating and inhibitory
receptors for HLA-C are found. The KIR gene sys-
tem is also polymorphic particularly in the number
of activating and inhibitory KIR found in different
individuals. Our hypothesis is that certain combina-
tions of maternal KIR genotypes and fetal HLA Cl1
and C2 groups may modulate NK cell function to
provide optimal balanced trophoblast invasion. We
have found that mothers lacking activating KIR are
at a significantly increased risk of pre-eclampsia if
combined with the presence of HLA-C2 group in
the fetus. This indicates that both maternal and
paternal innate immune genes contribute to the
development of PE and reproductive failure.

01-08

Genetic and functional relationships
between MHC and NK receptor genes
and their products

J Trowsdale

Immunology, Department of Pathology, Tennis Court Road, Cambridge
CB2 1QP, UK

Over 7% of the genes in the human genome are
involved in defence against infection (Kelley et al.

Genomics 2005, 85 503-11). Some of these genes
have features consistent with this role. For example,
many of them are polygenic and polymorphic. They
tend to be clustered in the genome. Some are evol-
ving rapidly, by allele or gene conversion. We are
studying some of these immune system genes to
determine their role in disease resistance. Our main
focus includes the MHC and NK complexes as the
extensive variation in both MHC and NK receptor
loci may reflect continuous selection for resistance to
pathogens (Kelley et al. Genomics 2005, 85 503-11;
Trowsdale & Parham, Eur J Immunol 2004, 34 7-17;
Stewart et al. Genome Res 2004, 14 1176-1187;
Martin et al. J. Immunol. 2003, 171 2192-2195).
And, since the genes are on different chromosomes
it is expected that there may be epistatic interac-
tions between products of alleles from class I and NK
receptors. In collaboration with other groups, inclu-
ding Mary Carrington’s laboratory at Frederick, we
are obtaining evidence for these interactions in MHC
class I-associated diseases.

01-09

Regulatory T cell function in
transplantation

K Wood
Nuffield Department of Surgery, University of Oxford, John Radcliffe
Hospital, Oxford OX3 9DU, UK

After exposure to alloantigen in vivo and in vitro,
alloantigen specific immunoregulatory activity is
enriched in a population of CD4" T cells that express
high levels of CD25. In vivo, common mechanisms
appear to underpin the activity of CD25"CD4" Treg
in both naive and manipulated adult hosts. How-
ever, the origin, allorecognition properties, and
molecular basis for the suppressive activity of
CD25+CD4+ T reg, as well as their relationship to
other populations of regulatory cells that exist after
transplantation, remain a matter of debate. We have
investigated 3 potential routes by which CD257CD4*
Treg could be generated in adult mice after pre-treat-
ment with alloantigen in combination anti-CD4
therapy. In this model, we were able to show that
the development of Treg was not dependent on the
presence of a thymus and CD25*CD4"* Treg, gener-
ated following alloantigen in combination anti-CD4
therapy could be generated from CD25 CD4" periph-
eral T cells to a regulatory phenotype. Exploration of
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the functional activity of CD25*CD4" Treg in this
setting has revealed a role for IFN-gamma. The iden-
tification and characterisation of regulatory T cells
(T reg) that can control immune responsiveness to
alloantigens has opened up exciting opportunities for
new therapies in transplantation. These observations
may have important implications for the design of
clinical protocols to induce allograft tolerance in
adult recipients.

MHC2TA promoters. Furthermore, recent studies
have also indicated that MHC2TA gene transcription
in different cell types is governed both by genetic
and epigenetic mechanisms. In particular, both
DNA and histone modifications play an important
role in silencing of MHC2TA gene transcription in
some types of cancer cells and in trophoblast cells,
which correlates with their MHC class II-deficient
phenotype.

01-10

Transcriptional regulation of MHC genes

PJ van den Elsen'?, TM Holling', N van der Stoep’
"Division of Molecular Biology, Department of Immunohematology and
Blood Transfusion, Building 1, E3-Q, Leiden University Medical Center,
Albinusdreef 2, 2333 ZA Leiden, The Netherlands; “Department of

Pathology, VU Universiy Medical Center, Amsterdam, The Netherlands

The products of the major histocompatibility com-
plex (MHC) class I and class II genes encode cell
surface glycoproteins, which are involved in binding
and presentation of antigenic peptides to the T cell
receptor (TCR) of T lymphocytes. Besides their
important role in antigen presentation, both classes
of MHC molecules can also serve as signal trans-
ducing receptors. Essential for transcription of MHC
class II genes is the class II transactivator (CIITA),
encoded by the MHC2TA gene. CIITA is a co-activa-
tor that interacts with the MHC-enhanceosome,
which assembles on the SXY-promoter module of
MHC class II and accessory genes. This SXY module
is also present in the promoters of MHC class I
(with the exception of HLA-G) and of B,-m genes.
The MHC2TA gene itself is tightly regulated at the
transcriptional level. In humans at least three func-
tional promoters have been identified. Of these pro-
moters, type I is responsible for the constitutive
expression of CIITA in dendritic cells, while type II
is responsible for the constitutive expression of
CIITA in B cells. Notably promoter type III is also
employed by activated T cells. The type IV promo-
ter is the principal interferon-y responsive promoter
and is employed in non-professional antigen pre-
senting cells. Furthermore, in humans interferon-y
also activates the type III promoter, which is gov-
erned through an upstream interferon-gamma regu-
latory region. These individual MHC2TA promoters
are activated by cell-type-specific and general DNA-
binding factors that assemble on the various

Poster presentations
01-11

Plasmatic HLA-G during pregnancy:
a mother affair?

E Alegre, AS Lopez, A Gonzalez, A Diaz

Laboratory of Biochemistry, University of Navarra, Spain

HLA-G plays an important role in tolerance during
pregnancy by inhibiting the cytotoxicity of maternal
NK cells. Trophoblasts express HLA-G, but other
cells such as monocytes can also produce it. The
aim of this work is to investigate plasma HLA-G
during pregnancy. Blood was obtained monthly
from volunteers during normal pregnancy. We ana-
lyzed plasma HLA-G levels by ELISA, and by flow
cytometry HLA-G expression in monocytes incuba-
ted 48 hours with or without IFN-y. Plasma HLA-G
concentration in pregnant women was significative-
ly higher (p < 0.005) than in non-pregnant. How-
ever, plasma HLA-G concentration has a rhythm
during pregnancy: it increases until a maximum at
the beginning of the second term (p < 0.05), then
it decreases (p < 0.05) to the end of the second
term, with another increases again during the third
term. Stimulation of non-pregnant monocytes with
IFN-y increased slightly surface HLA-G expression
(median after IFN-y treatment: 6,6%; median con-
trol: 4,5%). The stimulation of monocytes from
pregnant women with IFN-y produced a higher
HLA-G expression (median after IFN-y treatment:
24,1%; median control: 6,2% p < 0.05). IFN-y pro-
voked a higher HLA-G expression in pregnant com-
pared to non pregnant women (p < 0.05). As we
have previously shown in plasma, HLA-G expres-
sion was higher at the end of first term of preg-
nancy. Taken together, these results suggest that
the main source of HLA-G in plasma during preg-
nancy may be maternal.
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01-12

Soluble HLA-G in the culture media of
human preimplantation embryos from
cleavage stages to blastocyst and
embryos undergoing preimplantation
genetic diagnosis

V Shaikly', M Taranissi?, A Seaton® N Fernandez’
'Department of Biological Sciences University of Essex; *Assisted
Reproduction and Gynaecology Centre London, UK

Major Histocompatibility Complex (MHC) genes are
transcribed during pre-implantation embryo develop-
ment. In humans, HLA-G —a non-classical MHC Class
I product- has been hypothesised to play an immuno-
suppressive role in fetal-maternal tolerance. Like
other MHC Class I products, a membrane-bound and
soluble HLA-G form are produced. Detectable levels of
soluble HLA-G (sHLA-G) have been observed in the
culture media of some human preimplantation
embryos. The exact role of these molecules is not
clear, however, sHLA-G has been correlated with fas-
ter cleavage and high implantation rates in embryos.
In IVF the aim is to maximize implantation rates
whilst minimizing the number of embryos transferred
so reducing the incidence of multiple pregnancies.
Thus measurement of sHLA-G could be a non-inva-
sive biological marker for assessing embryo implanta-
tion potential. Embryos from patients undergoing IVF
were cultured in 50 ul droplets of Vitrolife sequential
medium under mineral oil. Embryos were transferred
to fresh medium droplets daily and the supernatant
frozen for sHLA-G analysis using a SHLA-G sandwich
ELISA assay. Supernatant from the JEG-3 cell line (a
human placental choriocarcinoma) was used to estab-
lish comparative correlates. The profiles of sHLA-G
levels at different stages of pre-implantation develop-
ment were annotated and will be presented according
developmental stage, morphological quality, and
chromosome complement for embryos undergoing
genetic diagnosis.

01-13

Measurements and associations of
HLA-G cell surface receptors on a
human placental choriocarinoma cell
line: Application of single particle
fluorescence imaging

V Shaikly, IEG Morrison, M Nebenfuehr, RJ Cherry,
N Fernandez
Department of Biological Sciences, University of Essex, UK

HLA-G is a non-classical classl antigen expressed
on the placental cytotrophoblast associated with
fetal allograft tolerance. Several aspects of HLA-G
expression, including density, association and mech-
anism of action have not been elucidated. In order
to unravel some of these issues we are applying a
non-invasive single cell imaging approach. Single
particle fluorescence imaging (SPFI) uses the high
sensitivity of fluorescence to visualise individual
molecules that have been selectively labelled with
fluorescent particles. The images of particles are dif-
fraction-limited spots that are analysed by fitting
with a 2-D Gaussian function. This technique deter-
mines positional information and the spot intensi-
ties depend on whether they arise from one or
more particles; this provides the basis for determin-
ing and quantifying self-association of cell surface
receptors. For SPFI analysis, choriocarcinoma
derived cells (JEG-3) were cultured in Lab-Tek
micro-chambers and labelled with a specific HLA-G
monoclonal antibody conjugated with phycoeryth-
rin. In parallel with this approach HLA-G cell sur-
face expression has been investigated using confocal
microscopy and receptor quantification with flow
cytometry. The techniques used in this work will
be applied to investigate HLA-G expression in
human pre-implantation embryos and elucidate the
role of HLA-G in development.
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CYTOKINES IN BASIC AND CLINICAL REPRODUCTIVE IMMUNOLOGY

Plenary lectures
02-01

NK cells and the Type1/Type 2 cytokine
shift in human pregnancy

IL Sargent, A Borzychowski, CWG Redman
Nuffield Department of Obstetrics and Gynaecology, University
of Oxford, John Radcliffe Hospital, Oxford, UK

It is over a decade since it was first proposed that
successful pregnancy is biased towards T helper type
2 (Th2) immunity, while pathological pregnancies,
such as pre-eclampsia, are characterized by cell-
mediated (Thl) immunity. The Th1/Th2 paradigm
however, is too simplistic. In the mouse, production
of type 1 cytokines at implantation sites has been
found essential for normal implantation. In man,
normal pregnancy is associated with a systemic
inflammatory response, which is exaggerated in pre-
eclampsia. In the past, T helper cells have been con-
sidered the mediators of these altered immune
responses and lymphocytes of the innate immune
system (natural killer (NK) and NKT cells) have been
disregarded. Using novel type 1 (interleukin-18
receptor) and type 2 (ST2L) lymphocyte function
markers we have shown that compared with non-
pregnant women, type 1 cells are depressed in nor-
mal pregnancy but not in pre-eclamptic women,
confirming previous findings. However, predominant
changes are in NK and NKT populations, rather than
in Th or T cytotoxic cell populations. These results
indicate that immunoregulation in pregnancy could
also be a function of the innate, in addition to the
adaptive immune system. We propose that the acti-
vation of type 1 immunity in pre-eclampsia is due to
stimulation of the maternal innate immune system
by syncytial debris, rather than activation of mater-
nal T cells by fetal (paternal) antigens.

02-02

Uterine receptivity and the tripod IL-18,
IL-15 and IL-12 in humans

N Ledee

Centre hospitalier Poissy-Saint Germain en Laye, Université Versailles-
Saint Quentin en Yvelines, 10 rue du champ Gaillard, 78300, Poissy

The implantation process, currently thought to be
the most critical step in achieving a successful early
pregnancy, remains one of the most important
unsolved processes for reproductive medicine. It
depends on uterine dependent and embryo specific
events, which need to be critically coordinated. Early
embryo signalling following a maternal hormonal or
cytokine mediated preparation phase seem to be
involved in stages immediately before, during and
just after the apposition step to permit the adequate
proliferation of stroma. Our objective is to develop
guidelines and diagnostic tools pertinent to appreci-
ate the uterine receptivity. There is an accumula-
ting body of data which strongly suggest that both
implantation and uterine receptivity are controlled
primarily, though not exclusively, by locally acting
growth factors and cytokines, some under steroid
control. We previously explore some specific cytok-
ines (IL-12, IL-15 and IL-18) in the endometrium
and in the uterine luminal environment that allow
to distinct pattern of abnormal uterine receptivity.
The identification of these distinct patterns of abnor-
mal uterine receptivity and the possibility that others
will be uncovered by further exploration of the local
cytokine network strongly suggest that no single
therapeutic scheme can correct all cases of implanta-
tion failure and should be adapted for each patient.

Short oral presentations
02-03

Pregnancy specific suppression of Th1
immune responses in T-cells is through
specific down-regulation of T-bet
expression which is regulated by NF-xB

S McCracken, K Hadfield, Z Rahimi, E Gallery,

J Morris
Perinatal Research Group, Kolling Institute of Medical Research,
University of Sydney, Australia

Pregnancy is associated with suppression of Thl
immune responses, and bias towards Th2 immune
responses. The molecular mechanisms that govern
this switch in T-cell reactivity are unknown. We
assessed the expression of the Thl and Th2 cyto-
kine transcription factors T-bet and GATA-3,
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respectively. We isolated PBMCs from non-pregnant
(n = 10) and pregnant females (n = 10) and dem-
onstrated that T-bet is down regulated in preg-
nancy. T-bet was detected at low levels in the
nuclear fraction of PBMCs from unstimulated non-
pregnant females, but not from pregnant females.
In response to PMA/ionomycin the level of T-bet
increased in the nuclear fraction of PBMCs from
non-pregnant, but not pregnant females. In con-
trast, we were unable to demonstrate significant
levels of GATA-3 expression in the nuclear fraction
of either unstimulated or stimulated PBMCs. We
have previously shown that NF-kB is down-regula-
ted in T-cells in pregnancy which results in sup-
pression of the Thl cytokines IL-2 and IFNy. We
now demonstrate that down regulation of NF-xB
results in diminished expression of T-bet and subse-
quently Thl cytokine production. Increasing con-
centrations of PMA/ionomycin, increased NF-kB
translocation which increased T-bet expression and
the production of IFNy and IL-2. Conversely in the
presence of SN50, NF-kB translocation in response
to PMA is suppressed resulting in diminished T-bet
expression and subsequently reduced Thl cytokine
production. Thus, maintenance of the cytokine
environment that promotes pregnancy success is
mediated via strict regulation of the Thl cytokine
transcription factor, T-bet.

02-04

Chemokine and chemokine receptor
expression at the feto-maternal
interface during pregnancy in normal
and abortion-prone mice

J Leber, ML Zenclussen, AZ Bertoja, A Sollwedel,
| Wollenberg, K Gerlof, H-D Volk, AC Zenclussen

Reproductive Immunology Group, Institute of Medical Immunology,
Charite, Medical University of Berlin, Germany

Pregnancy failure is thought to be a process influ-
enced by an increased Th1/Th2 ratio. In this context,
the role of cytokines is well analysed, but only little
is known about chemokines and their receptors.
Thus, the aim of this study was to investigate the
expression levels of Th1l- and Th2-associated chem-
okines and chemokine receptors at the feto-maternal
interface from mice having normal pregnancy or
undergoing spontaneous abortion. We analysed
mRNA expression of several molecules (CXCR3,

CCR5, CCR10, MIP-1a, RANTES, IP-10 and TARC)
normalised to B-actin in placental and decidual tis-
sue by employing Real-time-RT-PCR technique. Tis-
sues were taken on day 14 of pregnancy. The mRNA
expression of Th2-associated molecules was not
altered during abortion, but the expression of the
Th1-associated molecules CCR5, MIP-1o and RAN-
TES was highly up-regulated in deciduas from abor-
tion-prone mice (20% abortion) compared to
normal pregnant mice (0% of abortion). These
results suggest that CCR5 and its both ligands play a
vital role in abortion pathology, probably by allow-
ing the trafficking of Th1 cells into the fetal-maternal
interface.

02-05

Progesterone induced blocking factor
in normal and growth-restricted ovine
placentae

RG Lea"?, O Sandra®, J Szekeres-Bartho*,

LT Hannah', M Mollaret’, JS Milne', RP Aitken’,
JM Wallace', PA Fowler?

"Rowett Institute, Aberdeen; 2University of Aberdeen; 3INRA,
Jouy-en-Josas, France; “Pecs University, Hungary

Progesterone-induced blocking factor (PIBF) was
first identified as a 34 kDa immunomodulatory
product of pregnancy lymphocytes. Recently, more
isoforms and progesterone-independent production
were reported. Ovine placental PIBF was investi-
gated in a model of nutrition-restricted placental
growth with low circulating maternal progesterone.
Ewes were fed a high (H) or moderate (M) intake,
inducing restricted vs normal term placental size.
Day 50, 80 and 130 placentae (n = 9,14,22/treat-
ment/stage respectively) were subjected to PIBF
immuno-histochemistry (IHC) and Western blot
(WB). Day 130 ewes were categorised into with
(n = 14) and without fetal IUGR (n = 8). PIBF im-
munolocalised to maternal epithelium and fetal
trophectoderm. At Day 130, PIBF immunostaining
correlated with placental size (P < 0.05, R* = 0.10,
n = 43:M+H). Surprisingly, H group PIBF inversely
correlated with progesterone (P < 0.05, R* =0.22,
n = 22: no correlation in controls). WB bands of
30, 34, 54 and 90 kDa were identified (similar to
the human). Placental PIBF changed significantly
across gestation: maximum at day 80 (IHC and
34 kDa WB: P < 0.05), co-incident with the apex in
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placental growth. Day 50 PIBF was higher (P < 0.05)
in H vs M placentae (IHC) and the 34 kDa isoform
higher at days 50 and 80 but absent in day 130 H
animals with TUGR. In conclusion, ovine placental
PIBF may be partly progesterone-independent, with
the 34 kDa isoform possibly implicated in IUGR.

02-06

Ovine Progesterone-Induced Blocking
Factor: identification and regulation
during the oestrous cycle and early
pregnancy

O Sandra', F Nolent', N Mansouri', N Kozma?,
J Szekeres-Bartho?, PA Fowler?, RG Lea®*

"INRA, Jouy-en-Josas, France; 2Pecs University, Hungary; 3University of
Aberdeen, UK; “Rowett Research Institute, Aberdeen, UK

Progesterone-induced blocking factor (PIBF) is im-
munomodulatory and implicated in the maintenance
of human and murine pregnancy. However, the pre-
cise role and regulation of PIBF in implantation is
poorly documented. In the sheep, which has an
extended implantation period, we have identified an
ovine PIBF ortholog. Changes in uterine PIBF
expression and circulating progesterone concentra-
tions during the oestrous cycle and peri-implantation
period were investigated. A partial ¢cDNA encoding
an endometrial ovine PIBF gene was cloned and
then confirmed by DNA sequencing. As in the
human, Northern-blot analyses showed a broad tis-
sue distribution of PIBF transcripts. Between days 10
and 17 of the oestrous cycle, when circulating prog-
esterone decreased (10.6 to <1 ng/ml, n = 5/stage),
the expression of PIBF transcripts remained stable in
the caruncles and inter-caruncular zones. Similarly,
between days 12 and 16 of pregnancy (n = 3/stage)
levels of PIBF transcripts did not vary and concep-
tus-derived interferon-t did not alter PIBF expression
in-vivo.  Although circulating progesterone was
unchanged during the first third of pregnancy
(~5 ng/ml), uterine PIBF gene expression fell
(P < 0.001). In conclusion, the stability of PIBF dur-
ing the peri-implantation period suggests that it may
be required to establish pregnancy. However, uterine
PIBF gene expression does not appear to be only
progesterone—dependent in the ewe.

02-07

Maternal immune responses during
ovine pregnancy

S Wattegedera, M Rocchi, R Benson, L Mazzoni,
G Entrican

Moredun Research Institute, Pentlands Science Park, Bush Loan,
Edinburgh EH26 0PZ, UK

Sheep are susceptible to a wide range of pathogens
that cause reproductive failure and abortion. The
most common cause of infectious ovine abortion in
the UK is Chlamydophila abortus, a bacterium closely
related to Chlamydia trachomatis, the most common
cause of sexually-transmitted venereal disease in
humans. A common feature of chlamydial infections
is persistence. This is problematic for implementation
of control strategies in sheep, since current serologi-
cal diagnostic tests do not detect persistently-infected
sheep before they abort. Ovine chlamydial abortion
follows a very distinct pattern of disease pathogene-
sis, with infection of the placenta and abortion
occurring in the latter stages of pregnancy, even
when ewes are infected prior to conception. Host
immune control is exerted predominantly through
interferon-gamma (IFN-vy). In light of experimental
evidence that maternal IFN-y production is down-
modulated in humans and rodents, we hypothesised
that a similar down-regulation in sheep could
account for recrudescence of a persistent extra-uter-
ine C. abortus infection leading to placental invasion
and abortion. To test this hypothesis we studied pro-
liferation and IFN-y production by peripheral blood
mononuclear cells (PBMC) from sheep immunised
with nominal antigen (Ova). PBMC were collected
regularly from sheep throughout pregnancy or from
non-pregnant controls and restimulated in vitro with
Ova. Results showed that there is not suppression of
either antigen-driven proliferation or IFN-y produc-
tion during pregnancy in sheep.

02-08

Effect of Tumour Necrosis Factor alpha
on ovarian folliculogenesis

EJ Williams', A Miller!, EA Lane’, S Herath',

GCW England’, H Dobson?, IM Sheldon’

"Royal Veterinary College, Hatfield. AL 7TA; 2University of Liverpool,
Leahurst, Neston. CH64 7TE, UK
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Uterine bacterial contamination is ubiquitous in cat-
tle after parturition, causing slower growth of the
first postpartum dominant follicle and lower periph-
eral plasma oestradiol concentrations. Uterine infec-
tion is also associated with increased peripheral
plasma concentrations of tumor necrosis factor
(TNFoa). The aim of the present study was to deter-
mine the effects of TNFa on ovarian folliculogenesis.
Starting twenty-four hours after oestrous, 0.1 pg
TNFo or vehicle was administered intrauterine four
times daily for nine days to Holstein heifers, and
ovarian folliculogenesis monitored. In vitro, cultured
bovine granulosa cells from selected or dominant fol-
licles were treated with 0, 1, 10 or 100 ng/ml TNFa
and oestradiol (E;) secretion measured by radioim-
munoassay. Animals infused with TNFa took longer
to reach follicular dominance (6.3 vs 4.6 days,
P = 0.09) and to ovulate (10.0 vs 7.2 days, P = 0.08)
with only 4/8 treated animals ovulating compared
with 6/7 of controls. Granulosa cells treated with 1,
10 or 100 ng/ml TNFa produced less oestradiol than
controls (selected: 1.05, 0.82 and 0.72 vs 1.73 ng/ml
E, per 10° cells respectively, P < 0.01; dominant:
2.45, 2.09 and 2.38 vs 3.35 ng/ml E, per 10° cells
respectively). In conclusion, TNFa perturbs folliculo-
genesis and disrupts ovulation in vivo, and suppresses
oestradiol production from bovine granulosa cells
in vitro.

Poster presentations
02-09

Investigation of IL-18 gene promoter
polymorphisms in patient with
hidatidiform mole

S Naeimi', AS Dehaghani?, A Ghaderi'
'Shiraz Institute for Cancer Research; *Department of OB/GYN, Shiraz
University of Medical Sciences, Shiraz, Iran

Background: Gestational  trophoblastic ~ tumors
(GTTs) include a range of disease of malignant and
non malignant features. Epidemiological studies indi-
cate that the incidence of GTTs is more frequent in
oriental regions in comparison to western popula-
tions. Although in most cases of GTTs, after evacu-
ation, disease recurrence is not seen, the initiation of
malignancy after consequent gestation should be
expected. IL-18, which is predominantly secreted by
activated monocyte/macrophage, is a multifunctional

cytokine involved in the regulation of innate and
acquired immune response. In this study the fre-
quency of single nucleotide gene polymorphism at
the IL-18 promoter region was investigated in
patients with Hidatidiform Mole and healthy control
subjects.

Method: DNA from peripheral blood of 70 H.Mole
patients and 103 apparently healthy subjects were
evaluated for changes in the IL-18 gene promoter
(position -137 G/C and position -607 C/A) by AS-
PCR (allele specific— PCR) technique.

Results: Results indicated that the frequency of GG,
CC and GC at position -137 and CC, AA and CA at
position -607 in patients and control were statisti-
cally insignificant (P > 0.05).

Conclusion: Results of this investigation conclude
that there was no significant difference in the fre-
quency of polymorphism in promoter of IL-18 gene
in H.Mole and healthy normal subjects.

02-10

Maternal serum levels of transforming
growth factor 1 in normal and
preeclamptic pregnancies

M Ayatollahi', A Samsami?
"Transplant Research Center, OB/GYM School of Medicine; 2Shiraz
University of Medical Sciences, Shiraz-Iran

Successtul pregnancy in allopregnant women
depends upon the control of graft rejection mecha-
nisms. It has been suggested that immunosuppres-
sive cytokines contribute to successful pregnancy
and transplantation. Transforming growth factor beta
(TGF-RB) exhibits potent immunoregulatory and anti-
inflammatory properties which might prolong graft
survival. Recent reports suggest a role for TGF-R in
the generation of T-regulatory lymphocytes. These
regulatory lymphocytes preserve tolerance to periph-
eral self antigens and may control the response to
allogeneic tissues to promote transplantation toler-
ance. The role of TGF-8 in trophoblast differentiation
and hypertension prompted us in evaluation of
assaying maternal serum TGF-B1 level in normal al-
lopregnant women and in pregnancies complicated
by preeclampsia (PE). PE is a pregnancy complica-
tion involving increased blood pressure, proteinuria
and end organ damage. Sixty one pregnant pree-
clamptic women (32 cases with severe and 29 with
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mild PE), 22 normotensive healthy pregnant, and 20
non pregnant controls formed these study groups.
The active form of TGF-B1 in serum from all cases
was investigated by indirect ELISA technique. The
results showed that the TGF-B1 level is higher in all
three pregnant groups compared with the non-preg-

nant controls. No significant changes in serum levels
of TGF-B1 was found in PE compared with normal
pregnancy. The results suggest that: (1) TGF-B1 may
function as a regulatory factor in fetal allograft survi-
val during pregnancy, (2) TGF-RB1 does not have a
pathophysiological role in PE.
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T REGULATORY CELLS AND OTHER FORMS OF IMMUNOREGULATION

Plenary lectures
03-01

The role of regulatory T cells
in pregnhancy
A Betz

Laboratory of Molecular Biology, Medical Research Council, University
of Cambridge, UK

Despite the presence of T cells recognising paternal
alloantigen the maternal immune system does not
reject the fetus. We have demonstrated that regula-
tory T cells play a crucial role in the protection of
the fetus from an attack by the maternal immune
system. Indeed, pregnancy induces a systemic
expansion of the maternal CD25" T cells capable of
suppressing allo-responses. In the absence of regu-
latory T cells the maternal immune system laun-
ches an aggressive response directed against the
fetus leading to a failure of gestation due to immu-
nological rejection. Localized mechanisms have
been shown to contribute to fetal immune evasion,
but they are insufficient to prevent an attack of
the fetus in the absence of regulatory T cells.
Recently we were able to show that every time a
female approaches estrus, regulatory T cells are
recruited to and/or retained in the uterus. This sug-
gests that the immune system creates a ‘tolerogen-
ic’ environment in preparation of a possible
implantation prior to fertilisation. This either
becomes more pronounced during pregnancy or
ebbs away in di-estrus.

03-02

CD4*CD25" T regulatory cells mediate
tolerance at the fetal-maternal interface
by creating a privileged tolerant
microenvironment

AC Zenclussen

Reproductive Immunology Group, Institute of Medical Immunology,
Charité, Medical University of Berlin, Germany

The mechanisms underlying immune tolerance dur-
ing pregnancy are poorly understood. We recently

reported diminished number and function of Treg in
abortion-prone mice. Furthermore, the adoptive
transfer of CD4"CD25" Treg cells from normal preg-
nant mice could completely prevent fetal rejection.
These data confirm that pregnancy-induced Treg
cells might play a vital role in maternal tolerance to
the allogeneic fetus. We also observed that that vac-
cination of CBA/J females (H2¥) with splenocytes
from BALB/c male (H2") previous to pairing with
DBA/2J (H2"), which prevents abortion, expanded
the peripheral and thymus Treg subpopulations.
Moreover, Treg isolated from these mice rescued
from abortion were able to prevent abortion when
transferred into DBA/2J-mated CBA/J females. Inter-
estingly, the transfer of Treg generated in third party
combinations could not prevent abortion. Our results
strongly suggest that Treg act in an antigen-specific
manner during pregnancy. Further data from our
group suggest that Treg-treatment can not prevent T
cell infiltration or high Thl levels at the fetal-mater-
nal interface but is able to create a privileged toler-
ant microenvironment, further shedding light onto
the molecular mechanisms involved in pregnancy
tolerance.

Short oral presentations
03-03

Heme Oxygenase-1 (HO-1) prevents
murine abortion

ML Zenclussen, A Sollwedel, | Wollenberg,

S Rebelo, AZ Bertoja, H-D Volk, AC Zenclussen
Reproductive Immunology, Institute of Medical Immunology,
Berlin, Germany

The placenta can be considered as a naturally occur-
ring allograft, since it expresses both maternal and
paternal antigens. Although the physiological path-
ways protecting the fetus from rejection remain
unclear, mechanisms leading to a successful preg-
nancy are thought to be comparable to those leading
to allograft acceptance. HO-1 locally protects against
rejection in transplantation models, due to its anti-
oxidant, anti-inflammatory and cytoprotective func-
tions. HO-1 is further implied in placental vascular
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proliferation and cell growth. Based on previous data
on low HO-1 levels in placenta from mice undergo-
ing immune abortion, we hypothesized that an
up-regulation of HO-1 during implantation would
avoid fetal rejection. Therefore, we treated abortion-
prone mice (DBA/2J-mated CBA/J females) with
Co-PP or an adenovirus containing HO-1/GFP and
included Zn-PP- or Ad-GFP-treated mice as controls.
BALB/c-mated CBA/J females served as normal
pregnant controls. All treatments were done on day
4-5 of pregnancy, i.e. during implantation. Up-regu-
lation of HO-1 by both, Co-PP or AdHO-1/GFP pre-
vented abortion, while the down-regulation of HO-1
by Zn-PP boosted abortion. In the light of our
results, we propose HO-1 as a key regulator of preg-
nancy success. HO-1 would exert its action at the
fetal-maternal interface by up-regulating the Th2/
Th1 cytokines ratio and protecting tissues from apop-
tosis. These data open new therapeutic opportunities
for failing pregnancies.

nancy. The CD25" cell populations were thereafter
isolated from the spleen of day 12-pregnant mice,
sorted into CD4" and CD8" cells and cultured for
24, 48 or 72 hours. Only the CD257CD4" cell pop-
ulation predominately showed intracellular induction
of interleukin-10 (IL-10) and interleukin-3 (IL-3),
whereas small amounts of IL-10, IL-3 and inter-
feron-y (IFN-y) were detected in the culture sup-
ernatants of both CD257CD4" and CD25"CD8" cell
populations. Interestingly, a statistically significant
percentage of CD25"CD4" cells contained intracellu-
lar class II MHC antigens, whereas a statistically sig-
nificant percentage of CD257CD8" cells contained
intracellular class I MHC antigens. Such distinction
was be detected in the culture supernatants of
these cells. These results indicate that the CD25%
cell populations could indeed represent the suppres-
sive T cell population during pregnancy which
would mediate their effect through specifically pro-
duced soluble MHC antigens.

03-04

CD25-positive cells during pregnancy:
differential profile of cytokines and
soluble MHC antigens produced by
CD25*CD4" and CD25*CD8" cells

M Semitecolou, X Papathanasiou, | Athanassakis
Department of Biology, University of Crete, Heraklion, Crete, Greece

The development of a maternal anti-paternal sup-
pressive activity during pregnancy is at least one of
the mechanisms that protect the fetal allograft from
immune attack. Many studies in the 80’s had dem-
onstrated the presence of specific Tsl and Ts2 cell
populations capable to suppress a mixed lympho-
cyte reaction against paternal lymphocytes via Ia-
bearing dimeric soluble factors. Nowadays, the sup-
pressive function is attributed regulatory CD25% T
cells. Revisiting the area of immune suppression
during pregnancy, the presence study was designa-
ted to follow the kinetics of CD25%, define the cyto-
kine production profile of CD25°CD4" and
CD25*CD8" cells and examine the production of
soluble class I and class II MHC antigens. Following
up the kinetics of CD25" cells in the spleen of preg-
nant mice from day 7 to 14 of gestation by immu-
nofluorescence, maximal percentages of CD25" cell
populations were observed on the 12" day of preg-

Poster presentations
03-05

Analysis of endometrial myeloid and
lymphoid dendritic cells during mouse
estrous cycle

AH Zarnani, SM Moazzeni, MJ Tehrani
Faculty of Medical Sciences, Tarbiat Modarres University and Avisina
Research Center, Tehran, Iran

Immune cells including macrophages, MHC-II posit-
ive cells and T lymphocytes have been reported in
the uterus of a number of species including mice,
rats and human. However no study so far has been
performed considering the presence of dendritic
cells (DC) in mouse uterus. In this study the stage
of the estrous cycle was determined by examination
of vaginal smears. Uteri of mice were removed in
each stage of estrous cycle. Frozen sections 5 pm
thick were cut on a cryostat and stained with anti-
bodies against CD11c, CD11b, CD8a, CD86, CD205
and MHCII. Our results showed that DCs were pre-
sent throughout the estrous cycle in mice endome-
trium, but their frequency was highest in estrous
and lowest in proestrous. There was no statistical
difference between different stages of estrous cycle
in lymphoid (CD11c¢*,CD8a") / myeloid (CD1lc",
CD11b™) DC ratio, although this ratio was higher in
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estrous phase. Indeed DCs were present in large
numbers around the glandular epithelium at
estrous, relative to those seen at diestrous. Nearly
all of endometrial DCs expressed CD86 and MHCII.
This study demonstrated that DCs are present in
mouse endometrium. Considering the capability of
DCs in inducing immunity as well as tolerance,
their presence in the endometrium might have a
critical role in the regulation of maternal immune
responses to paternal antigens during insemination
and pregnancy.

early compared to middle or late stages of preg-
nancy. The LDC:MDC ratio was significantly higher
at mid gestation compared with other stages.
Although total number of splenic DCs decreased;
the LDC:MDC ratio was significantly elevated in
mid gestation. Nearly all decidual and splenic DCs
expressed CD86 and MHC-II. In conclusion it seems
that the balance of MDC and LDC is finely tuned
throughout pregnancy, pointing an eminent immu-
noregulatory role of DCs in maintenance of preg-
nancy.

03-06

Characterization of decidual dendritic
cells during mouse pregnancy

AH Zarnani?3, SM Moazzeni?, A Kalantari',

F Shokri*, M Salehnia®, AA Bayat”,

SAR Mahmoudi', P Dokouhaki', M Jeddi Tehrani'®
'Department of Reproductive Immunology, Avesina Research Institute,
Tehran, Iran; “Department of Immunology, School of Medicine, Tarbiat
Modarres University, Tehran, Iran; 2Department of Immunology,
School of Medicine, Iran University of medical sciences, Tehran, Iran;
“Monoclonal Antibody Research Center. Avesina Research Institute,
Tehran, Iran; 5Department of Anatomy, School of Medicine, Tarbiat
Modarres University, Tehran, Iran

Dendritic Cells (DC) are professional antigen pre-
senting cells capable of induction of primary
immune responses as well as immunologic toler-
ance. Myeloid (MDC) and lymphoid (LDC) subsets
of murine DCs are able to shift cytokine responses
of T cells toward Th2 and Thl profile, respectively.
So, DCs would be suitable candidates that mediate
the balance of maternal immune responses to con-
ception. We analyzed local (uterus) and systemic
(spleen) DCs in a murine model. C57BL/6 mated
Balb/c female mice with vaginal plugs were killed
at early, middle and late pregnancy. Frozen sections
of uterus and spleen at each stage of pregnancy
were stained with CD1lc and MHC-II. Also two-
color immunohistochemistry was carried out using
anti CDIllc and one of the antibodies against
CD11b, CD8a, CD86, and CD205. Using morpho-
metric analysis the average density of DCs and rel-
ative percentage of myeloid (CD11c¢*, CD11b*) and
lymphoid DCs (CD11c*, CD8") were determined at
each stage. Our results showed that DCs were pre-
sent throughout the pregnancy in decidua. The
average density of DCs was significantly higher at

03-07

Pregnancy-protective Treg are
antigen-specific

A Schumacher, | Wollenberg, AZ Bertoja, C Thiire,
K Gerlof, ML Zenclussen, A Sollwedel, J Leber,

P Wafula, H-D Volk, AC Zenclussen

Reproductive Immunology Group, Institute of Medical Immunology,
Charite, Medical University of Berlin, Germany

During pregnancy the immunological system toler-
ates foreign (paternal) alloantigens. To explain this
paradoxical situation several hypothesis have been
proposed. Recently, CD4*CD25"% regulatory T cells
(Tregs) were claimed to play an important role in
preventing the rejection of the semiallogeneic fetus
by suppressing allo-specific Thl responses. Since
previous data from our laboratory suggested that
Treg may be previously activated at the fetal-
maternal interface after encountering alloantigens,
the aim of the present study was to investigate
whether Treg cells act in an antigen-specific man-
ner. CBA/J females were therefore mated with
CBA/J, C57/BL6 or Balb/c mice and on the day 14
of pregnancy, the number and phenotype of Treg
cells was analysed. Further, Tregs isolated from 14-
days pregnant mice (from all these combinations)
were adoptively transferred into DBA/2J-mated
CBA/J female undergoing abortion. Interestingly,
Treg cells of the CBA/J x BALB/c or CBA/J x
CBA/J combinations but not those from the CBA/J
x C57/BL6 combination could prevent abortion.
These results suggest that Treg cells need to be
primed in vivo by allo- or synantigens for being
effective in vivo.
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03-08

Flow cytometric analysis of endometrial
lymphocytes during implantation and

early pig pregnancy

T Dimova', A Mihaylova?, R Georgieva',

P Spassova®, D Jordanova?

"Institute of Biology and Immunology of Reproduction acad.

K. Bratanov*, Bulgarian Academy of Sciences, Sofia, Bulgaria;
2Central Laboratory of Clinical Immunology, University Hospital
“Alexandrovska”, Sofia, Bulgaria

The involvement of immune cells in materno-fetal
relationship during implantation and early preg-
nancy in epitheliochorial placenta is not well estab-
lished. The endometrial CD45%, CD3*CD4",
CD3*CD8"*, CD16" and ydTCR" lymphocytes of 10,
15, 20, 30 and 40 days pregnant sows were analyzed
by flow cytometry. Cells were isolated by mechanical
dispersal technique from endometrial tissue at and
between attachment sites. It was found that the sup-
pressor/cytotoxic (CD3"CD8%) lymphocytes were
dominant in the pig endometrium (60-85%) during
early pregnancy with peak in the initial phase of
the implantation (15th day). The second abundant
endometrial lymphocyte population was that of uNK
cells (CD16™) - 16-42% showing significant decrease
during early pregnancy. For the first time the pres-
ence of endometrial YdTCR+ cells in pig pregnancy it
was determined. They were in relatively small per-
centage between 15th and 30th day (5-10%) and
significantly increased on 40th day (23%). No signi-
ficant difference in CD3%4%, CD3%8%, CD378", CD16"
and y8TCR™ cells at attachment and between attach-
ment sites was observed. In conclusion, pregnancy
induces dynamic changes in the endometrial
lymphocytes of pigs. The numbers of CD3"CDS8",
CD3*CD4%, CD16" and y3TCR" cells as well as the
intensity of CD45 cell surface molecule expression
were affected by stage of gestation but not by prox-
imity of conceptuses.

03-09

Soluble class Il antigens isolated from
maternal serum during pregnancy
specifically modulate the immune
response

G Delimpasi, P Miltiadou, D Afchoudia,

E Dionyssopoulou, | Athanassakis

Department. of Biology, University of Crete, Heraklion, Crete,
Greece

Secreted forms of MHC class II molecules have
been detected in serum and nearly all human body
fluids, such as saliva, sweat, cerebrospinal fluids
and urine of healthy and diseased individuals. Their
role during pregnancy is of great importance, since
there is direct relevance between their concentra-
tion and maternal immunostimulation. Since the
immunomodulatory effect of secreted MHC class II
molecules has not yet been defined, through a ser-
ies of in vitro experiments, we tried to clarify the
profile of s-MHC class II molecules (SCII). Serum
was taken from mice during their 9th and 11th day
of pregnancy and class II molecules were isolated
through a dual system of chromatography columns,
first an affinity protein A column and then an
immunoaffinity column, where Sepharose 6MB was
coupled with HB3, a monoclonal antibody for class
II molecules. The fractions were examined for
protein activity through ELISA experiments and
analysed by SDS PAGE, where 3 bands of
MW = 62 kDa, 59 kDa and 56 kDa were detected.
These mixtures of isolated class II molecules were
applied to functional in vitro experiments to test
their involvement in spleen cell proliferation, cyto-
kine production and alteration of the T/B/Mac cell
ratio — our results demonstrate that SCII molecules
induce spleen cell proliferation and in particular
SCIID9 (SCII from day 9 of pregnancy) molecules
induce macrophage and B cell proliferation, while
SCIID1I1 molecules induce T cell proliferation.
Moreover SCII molecules induce production of Th2
type cytokines, while they suppress the secretion of
Th1 type cytokines.
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INDOLEAMINE 2,3-DIOXYGENASE AND MATERNO-FETAL INTERACTIONS

Plenary lectures
04-01

Indoleamine 2,3-dioxygenase
in materno-fetal interactions

P Sedimayr

Institute of Cell Biology, Histology and Embryology, Center for
Molecular Medicine, Medical University of Graz, Harrachgasse 21,
A-8010 Graz, Austria

Cells expressing indoleamine 2,3-dioxygenase (IDO) —
e. g. antigen presenting cells induced by regulatory T
cells by CTLA-4 binding to B7 molecules - deplete
their vicinity of tryptophan and induce accumulation
of tryptophan metabolites. This inhibits T cell prolif-
eration by activating the GCN2 kinase pathway,
inducing a cell cycle arrest in the G1 phase. IDO has
been shown to be crucial for successful pregnancy
in the mouse. Blocking of IDO leads to rejection of
allogeneic but not syngeneic fetuses which is pro-
voked by MHC-I difference and depends on the
activity of maternal T cells. The consequences are
deposition of complement at the materno-fetal inter-
face, T cell infiltration, inflammation, hemorrhagic
necrosis, and eventually embryo resorption. How-
ever, this issue has raised a puzzle recently as it is
not well understood why allogenetic matings in
which both parents were IDO-deficient produce off-
spring at normal size and rate. Several studies have
given quite divergent results for the expression
pattern of IDO at the feto-maternal interface. It is
questionable, though, whether IDO acts locally or
whether tolerance induction by IDO takes rather
place in regional lymph nodes.

04-02

Implications of indoleamine 2,
3-dioxygenase in the human placenta

CAR Boyd
Department of Human Anatomy & Genetics, South Parks Road,
Oxford, OX1 3QX, UK

The enzyme indoleamine 2, 3-dioxygenase (IDO)
has been the focus of great interest over the last
seven years because of the discovery of its role in

regulation of T lymphocyte function. By utilization
as a substrate (and hence localized depletion) of the
amino acid L-tryptophan, cells expressing IDO are
able to produce a microenvironment around them in
which there is profound T cell suppression. The
function of this enzyme producing such ‘immunosu-
pression by starvation” can be explored by two classi-
cal enzymological manoeuvres: either by inhibition
of the enzyme’s active site using a competitive inhib-
itor (such as I-methyl D, L-tryptophan), or by
over-riding of the effect of the enzyme’s activity by
addition of excess substrate (tryptophan supplemen-
tation). Both of these have been used to examine
IDO biology in distinct areas of immunobiology (for
example in exploring how tumour cells avoid
immune attack, for example in studying how specific
populations of dendritic cells regulate the immune
response). Much attention, following seminal find-
ings in the pregnant mouse by EA Munn and A
Mellor, has additionally recently been focussed on
the role of IDO in materno-fetal interactions. I will
discuss, in the context of human placental biology,
the evidence for a role of IDO in pregnancy in
health and disease; and will focus in particular on
other implications (for example regarding L-trypto-
phan transport) that will need to be further explored
before its integrated role in human reproductive
immunology can be fully addressed.

Short oral presentations
04-03

Phagocytosis of shed trophoblasts
increases the expression of indoleamine
2,3-dioxygenase by U937 cells

M Abumaree, PR Stone, LW Chamley

Department of Obstetrics and Gynaecology, Faculty of Medical and
Health Sciences, University of Auckland, Private Bag 92019, Auckland,
New Zealand

Introduction: The fetus and placenta are immuno-
logically foreign to the mother, yet large quantities
of trophoblasts are shed daily from the placenta into
the maternal blood. A mechanism must exist to clear
the trophoblasts from the maternal circulation but
this mechanism is unknown. It is likely that macr-
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ophages are important in clearing shed trophoblasts
but phagocytosis of foreign cells by macrophages
usually leads to an immune response. We undertook
this study to investigate the effect on macrophages
of phagocytosing shed trophoblasts.

Methods: We induced U937 cells to an adhesive,
macrophage-like phenotype by treatment with PMA.
We labelled villous explants with green fluorescent
cell tracker stain then harvested trophoblasts shed
from explant cultures and exposed them to the
U937 cells. Phagocytosis was examined by confocal
microscopy and the expression of indoleamine 2,3
dioxygenase (IDO) by the U937 cells was examined
by ELISA.

Results: After exposure of the shed trophoblasts to
U937 cells green fluorescent trophoblast-derived par-
ticles were present within the U937 cells. The
expression of IDO by the U937 cells more than dou-
bled (p < 0.01) following phagocytosis of the shed
trophoblasts.

Conclusions: Phagocytosis of shed (apoptotic)
trophoblasts leads to an immunosuppressive type of
response by macrophages. Thus, trophoblast shed-
ding may be important for the development of
maternal immune tolerance towards placental/fetal
antigens.

04-04

Gene expression and signaling pathway
in trophoblast cells by IFN-y

MS Hoshida', EC Leanza', S Daher?,

E Bevilacqua'

"Department of Cell and Developmental Biology, Institute of
Biomedical Sciences, University of Sdo Paulo, 05508-900 SP-SP Brazil;
Department of Obstetric, Federal University of Sao Paulo, 04039-032
SP-SP Brazil

Interferon (IFN)-y is considered an abortion-indu-
cing factor even though this cytokine has been
localized at the maternal-fetal interface in the first
half of the gestation during normal pregnancy in
mice and other species. Experimental evidences also
point to specific functions of this cytokine in stimu-
lating proliferation and phagocytosis and, inducing
indoleamine  2,3-dioxygenase (IDO) protection
mechanisms in trophoblast cells. To better under-
standing the behavior of IFN-y-treated trophoblast
cells, in this study, special attention has been done
to the induced-gene expression of mice ectoplacental

cones obtained at the day 7.5 of gestation and trea-
ted with this cytokine at the physiological dose of
100 U/mL. The presence of IFN-y strongly modified
the expression of 42 genes when determined
through semi quantitative RT-PCR and DNA macro-
arrangements. Among these genes, particularly inter-
esting were those related to IFN-(-induced transcrip-
tion factors such as IRF-1 and SGF3 and, the
expression of genes that encode the main proteins of
the IFN-y-signaling pathway, which include JAKI,
JAK2 and STATI. Phosphorilated STAT 1 protein at
the trophoblast nuclei was also dependent of IFN-y
induction. Since this cytokine is able to induce a
specific gene response, unrelated to cell death it
deserves to be deeper studied on the framework of
the roles played by the placenta for adaptation to
the maternal environment and immunological adap-
tations of pregnancy.

04-05

Bimodal effect of nitric oxide in the
indoleamine-2,3-dioxygenase activity:
Implications in maternal tolerance

AS Lopez, E Alegre, A Diaz, A Gonzalez

Laboratory of Biochemistry. University of Navarra, Spain

Indoleamine-2,3-dioxygenase (IDO) is the first lim-
iting enzyme of tryptophan degradation, and by this
mechanism provokes T-cell suppression. Placenta
expresses IDO, which participates in preventing
maternal immune rejection of the foetus. Both
infiltrating antigen presenting cells and trophoblast
express constitutive and inducible nitric oxide sy-
nthases (NOS). Low NO production by constitutive
NOS is usually produced for maintaining the nor-
mal vascular tone, while high NO output produced
by inducible NOS is found in an inflammatory pro-
cess. In this work we studied the effect of these
NOS in IDO activity. We selected a model of mono-
cytic cell line U937 that express IDO and both con-
stitutive and inducible NOS. NO at high micromolar
concentrations blocked IDO activity, while at low
micromolar concentrations NO could stimulate IDO
activity (p < 0.05). The NOS inhibitors L-NMMA
and aminoguanidine also decreased IDO activity
(p < 0.01). This effect was related to enzyme activ-
ity and not to IDO protein synthesis, as demo-
strated by western blot. The calmodulin inhibitor
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W7, that blocked constitutive NOS, also inhibited
IDO activity (p < 0.01). The effect of NOS in IDO
activity was not through GMPc production. Besides,
immunoprecipitation showed that there is a nitra-
tion of the IDO protein. In conclusion, these results
suggest that NO at low concentrations, could favour
a tolerating action by inducing IDO activity, while
at high concentrations it could participate in rejec-
tion.

04-06

Indoleamine 2,3 dioxygenase- and
tryptophan-dependent regulation of
HLA-G cell-surface expression

A Gonzalez-Hernandez', J LeMaoult?, A Lopez’,
E Alegre’, J Caumartin?, S Le Rond?, M Daouya?,
P Moreau?, ED Carosella®

"Clinica Universitaria de Navarra, 31080 Pamplona, Navarra, Spain;
2Service de Recherches en Hemat-Immunologie, CEA-DSV-DRM, IUH,
Hopital Saint Louis, 75010 Paris, France

Nonclassical human leukocyte antigen (HLA) class
I molecule HLA-G and indoleamine 2,3 dioxyge-
nase (INDO) have been shown to play crucial
immuno-suppressive roles in fetal-maternal toler-
ance in humans and mice, respectively. HLA-G
inhibits NK and T cell function by high-affinity
interaction with inhibitory receptors, and INDO
acts by depleting the surrounding microenviron-
ment of the essential amino acid tryptophan, thus
inhibiting T cell proliferation. We investigated whe-
ther HLA-G expression and INDO function were
linked. Working with antigen-presenting cell (APC)
lines, monocytes, and dendritic cells, we found
that functional inhibition of INDO by 1-methyl-
tryptophan (1MT) induced HLA-G1 cell-surface
expression by APCs that were originally cell-surface
negative. On the contrary, functional boost of
INDO by high tryptophan concentrations induced a
complete loss of HLA-G1 cell surface expression by
APCs lines and monocytes that were originally
cell-surface HLA-GIl-positive. Interestingly, 1MT
and tryprophan both induced HLA-G cell-surface
expression in DC whose stimulatory function was
abrogated. This mechanism of cell-surface HLA-G

regulation was posttranslational since HLA-G pro-
tein cell contents were unaffected by the treat-
ments. Finally, HLA-G cell surface expression
regulation by INDO relates to INDO function, but
not to tryptophan catabolism.

04-07

A critical role for galectin-1 in the
maintenance of maternal-fetal tolerance

S Blois', JM llarregui?, AS Orsal’, M Toscano?,
GA Rabinovich?, PC Arck’

'Charité, Berlin, Germany; 2Hospital Clinicas “José de San Martin”,
Buenos Aires, Argentina

Introduction: Galectin (gal)-1, one of the earliest-
identified members of a family of lectins, occurs in a
variety of tissues undergoing dramatic changes, e.g.
the feto-placental unit. An intriguing function of gal-
1 is its modulation of immune responses. Thus, gal-1
is likely key modulators of pregnancy maintenance.
Materials and methods: Uterine gal-1 expression was
evaluated in uterine tissue from normal, failing and
progesterone-rescued murine pregnancies by immuno-
histochemistry. Additionally, mice with failing pregnan-
cies triggered by stress exposure were treated with
recombinant gal-1. Phenotype and maturity of dendritic
cells (DC) as well as tolerance mechanisms at the feto-
maternal interface were also evaluated in the respective
groups by flow cytometry and ELISA. The immunomod-
ulatory effects of DC on allogeneic mixed-lymphocyte
responses upon gal-1 treatment were also tested in vitro.
Results: Uterine expression of gal-1 is down-regula-
ted in failing pregnancies and restored by progester-
one. Treatment with gal-1 prevents fetal rejection by
increasing the presence of uterine gal-1""¢" DC pop-
ulation. Subsequently, gal-1°"#"" DC mediate fetal
tolerance via a Th2 skew, prevention of Thl cells,
up-regulation of indoleamine 2, 3-dioxygenase and
CD4*CD25"8" T regulatory cells.

Conclusions: Our data provide clear evidence for
the modulatory function of gal-1 in pregnancy main-
tenance and suggest gal-1 as a promising therapeutic
novel agent to improve reproductive outcome.
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GAMETIC IMMUNOLOGY

Plenary lectures
05-01

The multi-tasking of complement
regulatory proteins [CRPs] on sperm?

PM Johnson', JA Cummerson’, BF Flanagan',
LE Clift', K Dvorakova?

"Division of Immunology, University of Liverpool, UK, and *Department
of Development Biology, Charles University, Prague, Czech Republic

Membrane cofactor protein [MCP; CD46] is a CRP
expressed widely on human cells but, by sperm,
solely as an unusual molecular isoform on the inner
acrosomal membrane [TAM] which becomes surface
exposed only after the acrosome reaction [AR]. Sper-
matozoal CD55 and CD59 are considered to be pre-
dominantly localised on the plasma membrane,
although we have demonstrated CD55 is also mark-
edly expressed on the IAM. Antibodies against
CD46, but not CD55 or CD59, inhibit binding and
penetration of human sperm to zona-free eggs. Anti-
bodies specific for the first short concensus repeat
[SCR] domain are most effective. New World mon-
keys express a CD46 isoform lacking SCR1 on all
cells except the IAM of spermatozoa, supporting a
role for the SCR1 ectodomain in fertilisation. Also,
in rodents, CD46 is not a systemic complement regu-
lator but instead is solely expressed on spermatozoal
IAM and no other cells. PCR and immunocytochem-
istry have indicated that outbred wood mice may fail
to express spermatozoal CD46 and, like CD46 knock-
out mice, are fertile and undergo an accelerated
spontaneous AR. Proposed complement-dependent
and -independent roles for CD46 on AR-sperm
include protection from local complement activation,
involvement in sperm-egg binding/fusion, acrosome
stabilisation and opsonisation of redundant sperm.

05-02

Microdomains, diffusion barriers and
lipid rafts in sperm cell plasma
membranes

R. Jones, PS James

Laboratory of Molecular Signalling, The Babraham Institute, Cambridge
CB2 4AT UK

We are using fertilization as a model system for
studying how mammalian cells recognise, bind and
eventually fuse with each other. Because they are
transcriptionally inactive, spermatozoa have a lim-
ited repertoire of responses to external signals yet
they still have to regulate their fertilizing capacity
until they are within the vicinity of the egg. One
mechanism for achieving this is to re-position egg-
binding molecules from areas of the cell where they
are inactive to areas where they are fully active and
correctly presented. In some cases this involves act-
ive migration across putative diffusion barriers and
against large concentration gradients. Using mono-
clonal antibody probes, high resolution imaging and
fluorescence microscopy techniques (AFM, FRAP,
FLIP, SPFI and SICM) we have investigated the dis-
tribution and diffusion of lipids and proteins on the
surface membrane. Sperm membranes are compart-
mentalised into 6 microdomains each with it own
specific complement of antigens. D values for lipid
reporter probes differ between microdomains yet
lipids are able to diffuse unimpeded across putative
diffusion barriers. Complexes of many hundreds of
molecules on the other hand, cannot exchange
between microdomains suggesting the presence of a
‘molecular filter’ at domain boundaries. Signifi-
cantly, a reduction in membrane cholesterol acti-
vates signalling cascades within the sperm cell
leading to phosphorylation of specific proteins
within the acrosomal vesicle. Concomitantly, so-
called lipid rafts enlarge and change their surface
distribution. Single molecule tracking studies are
currently in progress to investigate the presence (or
not) of nanometer-sized domains within the mem-
brane and how they respond to external agonists.

Short oral presentations
05-03

Sperm proteome; a source of new
functional entities

M Kurpisz, A Domagata, B Grygielska

Institute of Human Genetics, Polish Academy of Sciences, Poznan, Poland

Intensive ongoing studies are focused on specific cell
type proteome. Novel findings can be important not
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only due to the immunological features of the detec-
ted epitopes but more to the general cell function.
Specifically, spermatoza have been difficult targets for
immune response escaping in most cases to reveal
their private-specificities. Sperm proteome approach
with variety of antisera should be helpful to delineate
novel spermatozoa targets. In our studies several pan-
els of antisperm antibodies have been applied, i.e., a)
antibodies raised in a hu-SCID system, b) naturally
developed circulating antisperm antibodies (ASA) of
infertile males and females, c¢) from pre-pubertal boys,
d) obtained locally from cervical mucus or seminal
plasma. 2-D electrophoresis has been then applied
and the selected entities cored from the gel and dissec-
ted through mass spectrometry. ASA-positive sera
samples of infertile males allowed identification of 17
antigens. Much less has been a case concerning ana-
lyzed sera samples of infertile women. ASA from sem-
inal plasma and male sera sample showed reactivity to
the panel of antigens connected with glycolytic
enzymes with specific germ cells isoforms. Interest-
ingly sera from pre-pubertal boys revealed reactions
with sperm antigens so far detected on mature sperm.
In conclusion: valuable data have been obtained con-
cerning both immunogenicity of detected sperm enti-
ties as well as their putative function. Several
discovered novel sperm moieties present an exciting
opportunity to have a further insight into unknown
sperm-specific genes and proteins.

05-04

Characterization of immune response in
mice to plasmid DNA encoding human
Sperm associated antigen 9 (SPAG9)

N Jagadish, R Rana, D Mishra, M Garg, D Chaurasiya,
N Dahiya, R Selvi, A Hasegawa, K Koyama, A Suri
Genes and Proteins Laboratory, National Institute of Immunology,
Aruna Asaf Ali Marg, New Delhi 110067, India

Earlier we reported human sperm associated antigen
9 having structural homology with JNK binding pro-
tein is involved in sperm egg interaction (Jagadish
et al. (2005) Characterization of a novel human
sperm associated antigen 9 (SPAG9) having struc-
tural homology with c¢-Jun NH,-terminal kinase
interacting protein. Biochem J 389, 73-82). SPAGY,
a single copy gene mapped to the human chromo-
some 17q21.33, was earlier shown to be expressed

exclusively in testis (Jagadish et al., 2005). Present
investigation was undertaken to examine the im-
munogenicity employing DNA encoding human
sperm associated antigen 9 (hSPAG9). The cDNA
corresponding to hSPAG9 was cloned in pcDNA3.1
down stream of cytomegalovirus promoter. Immun-
ization of female BALB/cJ mice with pcDNA-
hSPAGY9 plasmid DNA in saline by intramuscular
(i.m.), by adsorbing onto gold microcarriers (deliv-
ered by gene gun) generated antibody response
against native SPAG9 protein. A dominant IgG1 iso-
type response was observed in mice immunized with
pcDNA-hSPAGY plasmid DNA delivered by gene gun
as compare to a mixed IgG1l-IgG2a isotype response
in mice immunized with pcDNA-hSPAGY9 plasmid
DNA delivered by i.m. Further, antibodies generated
by pcDNA-hSPAG9 plasmid DNA localized acrosomal
compartment of human sperm, inhibited sperm
binding/attachment in zona free hamster egg penet-
ration test. These studies for the first time, demon-
strate the feasibility of generating an immune
response to sperm specific hSPAG9 protein by DNA
vaccine and that antibodies thus generated recognize
native SPAG9 in human sperm.

Poster presentations
05-05

The influence of eco-toxicological
factors on mammalian sperm in vitro

K Dvorakova, D Francova
Dept. of Developmental Biology, Charles University, Vinicna 7, Prague
2, 128 44, Czech Republic

Increasing infertility, due to pathological changes on
sperm, has become a serious issue in human popula-
tion. In order for sperm to gain the fertilizing ability,
they must undergo the capacitation, which includes
tyrosine phosphorylation and actin polymerization,
which is ATP binding dependent. Fluorides in pres-
ence of aluminium ions form metal-fluoride com-
plexes, which are analogues of phosphate groups,
and can imitate the role of ATP or GTP. We aimed
to reveal, whether aluminium-fluoride complexes
influence the ability of spermatozoa to capacitate,
focusing on actin polymerization and tyrosine phos-
phorylation. Mouse epididymal sperm were left to
capacitate for 3 h, however samples were taken
every 1/2 h for evaluation of motility, viability, and
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the status of the acrosome vesicle. The organization
of F-actin and level of tyrosine phosphorylation were
assessed by immunofluorescence assay. Our results
indicate a time delayed capacitation process. Alumin-
ium-fluoride-treated-sperm showed a 90-minute-
slow-down of actin polymerization in the head
acrosomal region. The percentage of ongoing tyro-
sine phosphorylation was in correlation with results
of actin. At the time of 3 h, there was 30% less sperm,
which were able to undergo the Ca?*ionophore
induced acrosome reaction, than in a control group.
In conclusion, the enhancing overload caused by
aluminum-fluorides represents a potential factor,
which can have an impact on the structure and func-
tion of sperm, hence contributing to a growing
infertility in the human population.

05-06

New monoclonal antibody against carp
sperm creatine kinase

P Koubek', F Elzeinova', O Linhart?, J Peknicova'
"Department of Biology and Biochemistry of Fertilization, Institute of
Molecular Genetics, Academy of Sciences of the Czech Republic,
Prague, Czech Republic; “Research Institute of Fish Culture and
Hydrobiology, University of South Bohemia, Vodnany, Czech Republic

Creatine kinase (EC 2.7.3.2) enzymes catalyze reversi-
ble transfer of the high-energy N-phoshoryl group
from phosphocreatine to ADP. This way of ATP regen-
eration plays an important role in tissues with inter-
mittently high, fluctuating energy demands, e.g. in
skeletal and cardiac muscle, neurons and spermato-
zoa. In terms of spermatozoa the utilization of high-
energy phosphate transport via phosphocreatine shut-
tle differs with respect to individual species. The
newly prepared monoclonal antibody against carp
sperm proteins was proved to specifically recognize a
protein belonging to the creatine kinase family of carp
spermatozoa. Positive reactions were gained in West-
ern blot analysis having used urea, SDS and Triton X-
100 extracts. A protein of 42 kDa was labeled. The
same types of extracts of human, boar and sturgeon
spermatozoa gave no positive reaction. In indirect im-
munofluorescence experiments slight differences in
labeling were observed according to the type of per-
meabilization (Triton X-100, acetone). No labeling
was observed on human, boar and sturgeon sperma-
tozoa under the same conditions. The newly described
antibody against the sperm creatine kinase is specific

to carp spermatozoa and is applicable to a large scale
of immunochemical techniques. This work was sup-
ported by the grant No: 524/03/0178 from the Grant
Agency of the Czech Republic.

05-07

Antibodies against glutathione
s-transferase mu 5 and lactate
dehydrogenase C4 purified from serum
of patients with immune infertility
impair mouse sperm function in vitro

AS Paradowska, W Krause
Department of Andrology and Venerology, Philipps University,
Marburg, Germany

Human antisperm antibodies (ASA) binding to fertil-
ity-related antigens may negatively influence the
sperm function which cause immune infertility.
Using proteomics approach we identified two mouse
surface antigens that cross-reacted with ASA from
infertile patients: glutathione s-transferase mu 5
(GSTmu5) and lactate dehydrogenase C4 (LDHC4).
In this study we investigated the role of LDHC4 and
GSTmu5 for mouse sperm function by antibody
mediated inactivation of these proteins in vitro. The
mouse sperm were incubated with different dilutions
of antibodies against LDHC4 or GST-mu5 previously
purified from patients serum containing ASA by
using of affinity columns. Motility of the mouse
sperm was measured by the aid of a CASA system.
The effect of the antibodies on acrosome exocytosis
in response to calcium ionophore was evaluated by
lectin staining. The sperm capacitation was studied
by the chlortetracycline test and tyrosine phosphory-
lation status of sperm proteins. The experiments
showed that LDHC4 antibody binding to the sperm
reduced significant sperm motility as compared to
the controls. The incubation with GSTmu5 antibod-
ies had no effect on sperm motility. The percentage
of mouse sperm cells undergoing acrosomal exocyto-
sis was significantly decreased. The percent of cells
which acquired the pattern B chlortetracycline fluor-
escence was lower and depended on the antibody
concentration of both LDHC4 and GSTmu5. Block of
capacitation was demonstrated at the level of tyro-
sine phosphorylation of various proteins. These stud-
ies give insights into the mechanisms by which ASA
might impair sperm function.
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05-08

Association of MHC class | antigens
with spermatogenesis abnormalities in
male patients of in vitro fertilization

SA Diyakonov, Zhl Glinkina, IG Dzenis,

VA Bakharev, LN Kuzmichev

The Scientific Centre for Obstetrics, Gynaecology and Perinatology
RAMS, Moscow, Russia

The human major histocompatibility complex
(MHC) is being scrutinized by scientists for the links
with pre-disposition to different pathologic condi-
tions. The evaluation of MHC class I antigens can be
one of the possible paths in determining individual
predispositions to certain diseases. We have evalu-
ated three groups of ethnically Russian male patients
of IVF. The groups were constituted as follows: 1)
with normozoospermia (106 patients), 2) with oligo-
zoospermia, asthenozoospermia, or a combination of
those sperm disorders (102 patients) and 3) with ter-
atozoospermia (isolated, or associated with oligozoo-
spermia and/or asthenozoospermia) (109 patients).
Positive association of MHC class I antigens with a
certain sperm disorder was found only in patients
with reduced levels of normally shaped sperm
(Group 3) (P < 0,05). The risk of developing terato-
zoospermia >4 was linked to haplotypes A10B35
(4,5) and A26B18 (4,7). The association of both
(B18 and B35) antigens increases that risk to 11.
MHC class I antigens represent possible immunologic
markers of teratozoospermia. A further study of
these antigens in patients with abnormalities of sper-
matogenesis is needed, and it will possibly be rele-
vant in predicting the state of their progeny’s health.

05-09

Efficacy of RIBI adjuvant for GnRH
vaccines in post-pubescent rats

PJ Delves’, N Kvirkvelia'?, JD McBride',

SG Hannesdottir', HM Fraser®, RM Sharpe?,

RP Millar®, M Singh?, KS lyer®, RH Meloen®,

IM Roitt’, T Lund’

'Department of Immunology and Molecular Pathology, University
College London; 2Department of Immunology, Thilisi State University,
Georgia; >MRC Human Reproductive Sciences Unit Edinburgh; “LIONEX
Diagnostics & Therapeutics, Braunschweig, Germany; 5Pepscan
Systems, and University of Utrecht, The Netherlands; °ICMR, Mumbai,
India

Vaccines which stimulate the production of neutralis-
ing antibodies against gonadotropin-releasing
hormone (GnRH) have application in immunosterili-
zation, immunocontraception, prevention of sexual
maturation, and as therapeutic agents for GnRH-
dependent diseases including tumors. In a comparat-
ive study of GnRH vaccine constructs, post-pubescent
Wistar rats (8 weeks old, n = 7/group) were immun-
ized with various vaccine formulations in RIBI adju-
vant. Following priming, the animals were boosted at
weeks 3 and 7. Vaccine candidates used were: GnRH
conjugated to mycobacterial heat shock protein 70
(GnRH-hsp70); GnRH conjugated to keyhole limpet
hemocyanin (GnRH-KLH); retroinverso-GnRH; retro-
inverso-GnRH-hsp70; tandem GnRH; tandem GnRH-
hsp70; tandem GnRH-KLH; and a GnRH multiple
antigenic peptide incorporating a helper T-cell pep-
tide. The animals were bled at week 9 to measure
antibodies and sacrificed at week 14 for testosterone
and tissue analyses. The antibody levels correlated
with circulating testosterone, testis weight, and size
of the urogenital complex. The highest antibody titres
were generated by GnRH-KLH, the MAP-Th-GnRH
and the tandem GnRH-KLH. Thus, in post-pubescent
rats, these three GnRH constructs with the mild adju-
vant RIBI functioned as effective vaccines for the
reduction of circulating testosterone.

05-10

Association of MHC class | antigens
with spermatogenesis abnormalities
in male patients of in vitro fertilization

SA Diyakonov, Zhl Glinkina, IG Dzenis,

VA Bakharev, LN Kuzmichev

The Scientific Centre for Obstetrics, Gynaecology and Perinatology
RAMS, Moscow, Russia

The human major histocompatibility complex
(MHC) is being scrutinized by scientists for the links
with pre-disposition to different pathologic condi-
tions. The evaluation of MHC class I antigens can be
one of the possible paths in determining individual
predispositions to certain diseases. We have evalu-
ated three groups of ethnically Russian male patients
of IVF. The groups were constituted as follows: 1)
with normozoospermia (106 patients), 2) with oligo-
zoospermia, asthenozoospermia, or a combination of
those sperm disorders (102 patients) and 3) with ter-
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atozoospermia (isolated, or associated with oligozoo-
spermia and/or asthenozoospermia) (109 patients).
Positive association of MHC class I antigens with a
certain sperm disorder was found only in patients
with reduced levels of normally shaped sperm
(Group 3) (P < 0,05). The risk of developing terato-
zoospermia >4 was linked to haplotypes A10B35

(4,5) and A26B18 (4,7). The association of both
(B18 and B35) antigens increases that risk to 11.
MHC class I antigens represent possible immunologic
markers of teratozoospermia. A further study of
these antigens in patients with abnormalities of sper-
matogenesis is needed, and it will possibly be rele-
vant in predicting the state of their progeny’s health.
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INFERTILITY AND RECURRENT PREGNANCY LOSS

Plenary lectures
06-01

Diagnosis of immune-mediated
recurrent spontaneous abortion:
an endless quest

M Varla-Leftherioti

Immunobiology Dept., “Helena Venizelou” Hospital, Athens, Greece

Immune-mediated Recurrent Spontaneous Abor-
tions (RSA) are divided in two major categories:
Autoimmune abortions, in which maternal autoim-
mune reactions affect the development of the pla-
centa and the embryo, and the so-called
alloimmune abortions, in which maternal reactions
result in the “rejection” of the semiallogeneic
embryo. Autoimmune abortions represent one of
the clinical manifestations of the Reproductive
Autoimmune Syndrome (RAS). Initially, their
laboratory diagnosis was based on the detection of
lupus anticoagulant and increased levels of anti-car-
diolipin antibodies in women’s serum. Today, it is
recommended to additionally test for antibodies
against a panel of phospholipids and plasma pro-
teins binding phospholipids, as well as for other
non specific or organ specific autoantibodies (ANA,
anti-TPO). Definition of the type, the isotype and
the title of antibodies provide information on the
underlying autoimmune mechanism/s and are use-
ful in the prognosis of the outcome of current or
next pregnancies and the choice of treatment.
Alloimmune abortions and their diagnosis appear
much more complicated. To approach them, one has
to consider various different immunological mecha-
nisms suggested to get involved in normal preg-
nancy, and to look for relevant disturbances that
could cause damage to the trophoblast. Possible dis-
turbances include: Insufficient recognition of tro-
phoblastic antigens by maternal decidual cells,
predominance of a Thl-type maternal response at
the fetomaternal interface, increased toxicity of Nat-
ural Killer (NK) cells. In practice their diagnostic
approach remains difficult. The diagnostic/prognostic
value of initially used tests, such as HLA sharing
between partners and the absence of ‘‘anti-paternal”
antibodies in maternal serum (indirect markers of

insufficient recognition of trophoblastic antigens), is
currently doubted. On the other hand, the existing
question whether peripheral findings reflect reac-
tions at the fetomaternal interface makes it difficult
to prove a Thl shift in aborters. Practically, the esti-
mation of the toxic potential of NK cells by studying
their presence on decidua and measuring their per-
ipheral blood subsets and their lytic activity, are the
only commonly used tests, which —if correctly inter-
preted- provide useful information on the underly-
ing pathology.

For the work-up in alloimmune/unexplained abor-
tions, we currently suggest two additional approa-
ches: a) Estimation of epitope matching between
maternal inhibitory NK receptors (KIR) and fetal
HLA-C allotypes, since it seems that lack of such a
matching may predispose to miscarriage because of
the absence of signals to inhibit NK cell anti-tropho-
blast activity. b) Detection of CD3*y8"y982* PB T
cells, which -if increased- appear to be a marker of
Th1 triggering by infectious agents.

06-02

Stress and pregnancy maintenance:
from basic science to the clinic

P Arck, S Blois, M Knackstedt, M Riicke,
M Rose, B Klapp

Charité, University Medicine Berlin, Germany

Spontaneous abortion is the most common adverse
pregnancy outcome, and stress has been suggested
to be abortogenic in mice and humans. Stress-and/
or pregnancy-related hormones (corticotropin
releasing hormone, adrenocorticotropin, and prog-
esterone) might interact with peripheral and local
immunocompetent cells, such as certain T cell, mast
cells, dendritic cells or NK cells, and result in chan-
ges of cytokine production. In an established mu-
rine model, abortions can be triggered by exposing
the mice to stress during early gestation. Recent
data from this model indicated that increased levels
of abortogenic Thl cytokines, a decrease of prog-
esterone and thus, PIBP were attributable for
reduced fetal tolerance and hence, incongruous
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with successful pregnancy maintenance. Interest-
ingly, data from a prospective study on human
pregnancy revealed that women with a clinically
normally progressing pregnancy but low levels of
progesterone during the first trimester eventually
suffered from a miscarriage. These data indicate that
stress may lead to increase abortions by altering the
endocrine system, which triggers an immune bias
towards an abortogenic cytokine profile. Progester-
one may be a good marker to identify a putative
thread of a miscarriage in human and progesterone
replacement therapy may mechanisms of fetal toler-
ance.

Short oral presentations
06-03

IgG, IgA and IgM antibodies against
FSH: serological markers of pathogenic
autoimmunity or of normal
immunoregulation?

K Haller', C Mathieu?, K Rull®, K Matt3, MC Béné?
R Uibo'

"Department of Immunology, Institute of General and Molecular
Pathology and Centre of Molecular and Clinical Medicine, University of
Tartu, Estonia; “Laboratoire o’ lmmunologie du CHU, Faculté de Méde-
cine, Vandceuvre lés Nancy, France; *Department of Obstetrics and
Gynaecology, University of Tartu, Estonia

Introduction: Autoimmune mechanisms are often
involved in causing infertility. Among the possible
targets of autoantibodies, the follicle-stimulating hor-
mone which regulates the follicular maturation in
human ovary is a promising candidate. We aimed to
study whether anti-FSH-antibodies might be
involved in different clinical types of infertility.

Method of study: The study group consisted of 178
patients (75 with polycystic ovary syndrome, 103 with
endometriosis) and 75 pregnant women. Female
blood donors formed the control group (n = 85). Indi-
rect ELISA tests were performed using purified FSH as
antigen and a synthetic peptide corresponding to the
78-93 region (V14D) of the human FSH B-chain.

Results and conclusion: We showed that anti-FSH-
antibodies were present in controls and in pregnant
women and their production decreased during preg-
nancy. Endometriosis and polycystic ovary syndrome
were associated with higher values of anti-FSH-IgA,
anti-V14D-IgA, and endometriosis with anti-V14D-

IgG. Our data suggest that naturally occurring anti-
FSH-IgA could be a marker for infertility in ovarian
disorders when presented in higher values.

06-04

EMILINT1 is involved in human
trophoblast invasion towards decidual
vessels

R Bulla', P Spessotto?, C Danussi?, O Radillo3,
F Bossi', C Agostinis', E Bianchini®, F De Seta®,
F Tedesco', A Colombatti?

"Dipartimento di Fisiologia e Patologia, University of Trieste, via Flem-
ing 22, 34127 Trieste, Italy; 2Divisione di Oncologia Sperimentale 2,
CRO-IRCCS, Aviano, Italy; *IRCCS Burlo Garofalo, Trieste, Italy

The detection of EMILINI, a connective tissue glyco-
protein associated with elastic fibers, at the level of
the ectoplacental cone and trophoblast giant cells of
developing mouse embryos favoured the idea of a
structural as well as of a functional role of this protein
in the process of placentation. During the human pla-
centa establishment, a highly migratory subpopula-
tion of extravillous trophoblasts (EVT), originating
from anchoring chorionic villi, penetrate and invade
the uterine wall and interstitium. In this study we
show that, among the several components of the first
trimester decidua extracellular matrix, EMILIN1, pro-
duced by decidual stromal and smooth muscle uterine
cells, is very relevant for EVT migration. EMILIN1 is
expressed as a gradient of increasing concentration in
the perivascular region of modified vessels. This par-
ticular protein distribution is consistent with the ha-
ptotactic directional migration observed in vitro
functional studies displayed by freshly isolated EVT
and by the immortalized HTR-8/Svneo cell line of
trophoblasts. These cells interact with EMILIN1 via
a4P1 integrin. Purified IgG obtained from the serum
women undergoing recurrent spontaneous abortion
interfere with this adhesion. The engagement of this
receptor leads to ERK phosphorylation that resulted
specific for trophoblast cells and higher than on fibro-
nectin. Using cocultures of EVT and decidual stromal
cells we investigated the potential role of MMPs in the
haptotactic process and the results obtained by zymo-
graphic and western blotting analyses showed an
increase of the active form of MMP-2. In conclusion,
this study opens additional avenues in the biology of
trophoblast and invasion process.
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06-05

Whole peripheral blood NK cell
cytotoxic activity in immune monitoring
of spontaneous abortion in women
after IVF/ET

VP Chernyshov', IA Sudoma?, AA Kostyuchyk’,
BV Donskoy’, JN Tralo', EM Mozgovaya?
'Laboratory of Immunology, Institute of Pediatrics, Obstetrics and
Gynecology, Academy of Medical Sciences; 2ISIDA-IVF, Kiev, Ukraine

Introduction: Threatened spontaneous abortion
(SA) in women undergoing IVF/ET procedure is
today a problem. During pregnancy activation of
peripheral blood NK cells is a result of release of Thl
cytokines and mostly represents an echo of local
immune disorders and immune reactions in repro-
ductive tissues. Peculiarities of NK cell cytotoxic
activity (CA) as an index of SA among other indices
was a goal of the study.

Patients and methods: Sensitive method of NK cell
cytotoxic activity of whole peripheral blood (WPB) for
immune monitoring of SA in women undergoing IVF/
ET (n=50) was used. 17 women had threatened SA.
NK cell cytotoxic activity of WPB was detected using
Eu-labeled K562 target cells. Total NK cell CA and sin-
gle NK cell CA were determined. Intracellular IFN-vy/
IL-4 in CD4", production of IFN-y, IL-4, IL-10, IL-6,
TNF after PHA stimulation of T-lymphocytes in
cell culture and cytokine levels in serum, anti-phos-
pholipid (APA) and anti-nuclear antibodies (abs),
activating molecules (CD69, HLA DR) on CDS8
T-lymphocytes, CXCR3 and CCR4 on CD4"
T-lymphocytes, KIR receptor (CD158a) and HLA DR
on CD37CD56" cells and CD197CD5" in women after
IVF/ET were also calculated.

Results: CA of single NK cell in IVF/ET women
with threatened SA was much higher than in other
IVF/ET pregnant women with positive gestation.
Total CA was elevated too but it was less indicative.
Other indices of SA: high level of CD19"CD5", high
expression of CD69 and HLA DR on CD8'CD3",
low expression of CDI58a on CD3 CD56", high
ratio of intracellular IFN-y/IL-4, high production of
IFN-y and TNF in lymphocyte response to PHA and
high level of TNF in serum, APA and anti-nuclear
abs.

Conclusions: NK cells play important role in mecha-
nisms of SA. CA of single NK cell in WPB may be an
index for monitoring of SA in IVF/ET women

because it is indicative and could be used amidst
other immune indices.

06-06

Monoclonal antibodies against human
trophoblast in female infertility

A Sedlakova', F Elzeinova', A Bukovsky?,

J Madar3, Z Ulcova-Gallova®, J Peknicova'
"Department of Biology and Biochemistry of Fertilization, Institute of
Molecular Genetics, Prague, Czech Republic; ’Tenessee University,
USA; 3Department of Immunobiology, Institute of Mother and Child
Care, Prague, Czech Republic; “Department of Gynecology and Obstet-
rics and Faculty Hospital, Charles University, Pilsen, Czech Republic

During embryo implantation, cell-to-cell interaction
of maternal tissues and blastocyst is critical, as well as
participation of various adhesive molecules on the cell
surface. Monoclonal antibody against trophoblastic
cells (TRO-C11) was prepared and used for immuno-
cytochemical detection of antigens on JAR cells and
also on normal and abnormal placenta. Expression of
the C11 antigen was typical for abnormal placenta
and it seems to be connected with differentiation of
the cytotrophoblast. Therefore, TRO-C11 monoclonal
antibody could be used for detection of placental
abnormalities. It is known that the presence of anti-
trophoblast antibodies in sera of females can inhibit
cytotrophoblast differentiation in the early stage of
pregnancy and that way lead to infertility. Further
studies can make for the use of TRO-C11 antibody as
a positive standard for analysis of antibodies against
the trophoblast in the sera of infertile women. Further
experimental studies are necessary to show the rela-
tionship between the expression of the detected anti-
gen and ifs role in female infertility.

06-07

Switch on T-cell populations after
dendritic cell therapy in the CBA/J x
DBA/2) abortion-prone mouse model

S Miranda’, S Litwin', G Barrientos', J Szekeres-
Bartho?, PC Arck3, S Blois>

'IDEHU (CONICET-UBA), Argentina; “University of Pécs, Hungary;
3Medicine University of Berlin, Germany

Introduction: Therapy with syngeneic dendritic cell
(DC) diminished the resorption rate (%R) in the
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CBA/J x DBA/2J crossbreeding. The underlying
mechanisms remain unknown. The presence of
TCRYS, CD8a, PIBF and PIBF-Receptor (REC)™ cells
after such therapy is now investigated.

Materials and methods: CBA/J females were inocu-
lated with syngeneic bone-marrow derived DC twice
before mating. The studied groups were: 1- no treat-
ment control, 2- mice injected with DC culture med-
ium (DCCM), 3- immunized with DC alone and
4- immunized with paternal DBA/2J antigens pulsed
DC, n = 5. The presence of TCRyS, CD8a, PIBF and
PIBF-REC™ cell in placental tissue was analyzed by
immunohistochemistry. Depending on the number
of positive cells, the data were scored to allow statis-
tical analysis.

Results: DC therapy induced an increase in the
number of CD8a and TCRYS positive cells, especially
with the therapy employing DC alone. Non-treated
mice showed no significant differences in the expres-
sion of both CD8a and TCRyd with respect to the
animals inoculated with DCCM, while PIBF expres-
sion was increased only in the syngeneic DC alone
treatment group. DC therapy did not appear to influ-
ence the expression of PIBF-REC.

Conclusions: We suggest that DC therapy up-
regulates a protective population of TCRy8*, CD8a",
PIBF" cells at the maternal-fetal interface which
would be responsible for the corrected %R obtained.

06-08

Which are the risks of intradermal
lymphocyte immunotherapy?

C Kling, J Steinmann, J Magez, E Westphal,

D Kabelitz

Institute of Immunology, University Hospital Schleswig-Holstein,
Campus Kiel, Michaelisstr. 5, D-24106 Kiel, Germany

Introduction: Lymphocyte immunotherapy (LIT)
has been introduced 20 years ago for women with
recurrent pregnancy loss. Moreover, application is
discussed for prevention of Rhesus haemolytic dis-
ease and for reducing the risk of HIV-1 infection in
persons at risk. Serious concerns have been raised
regarding LIT safety which are depicted in the light
of data from single centre experience using partnefs
lymphocytes intradermally.

Patients and methods: 1) Prospective four week
follow-up of 3246 consecutive treatments between
2000 and 2003, 2) Retrospective 2-3 year follow-up

of 3041 IVF couples treated between 1996 and 2002
including 1119 children born, 3) Immunhematologic
testing in appropriate cases.

Results: Acute side effects are equivalent to id vac-
cination. Local blisters are a characteristic feature
(6-14%) which is independent of the HLA class I
mismatch rate of the couple. They do not resemble
graft versus host reaction. There are possible risks for
anaphylaxis, posttransfusion purpura, and severe
haemolytic disease/ alloimmune thrombocytopenia/
alloimmune neutropenia of the fetus and newborn
which could not be verified. The incidence of auto-
immune disease (0.15%) and malignancy (0.2%)
resembled natural occurrence. The formation of
lymphocytotoxic HLA-antibodies is significant (30%
after the first LIT, 65% after the second LIT) and
might restrict the selection of transplants later in life.
On the other hand, this is an effect of pregnancy as
well, and antipaternal HLA antibodies might mitigate
alloimmune fetal illness.

Conclusion: Risks are low with id LIT and can be
minimized by appropriate diagnostic measures and
patient selection according to the transfusion guide-
lines.

06-09

HLA class Il and recurrent miscarriage:
new aspects

OB Christiansen', HS Nielsen', TV Hviid?
"Fertility Clinic 4071; *Department of Clinical Chemistry, Rigshospitalet,
Copenhagen, Denmark

Previous studies of HLA class II in recurrent miscar-
riage (RM) have provided contradictory results. HLA-
DR3 and to a lesser extend HLA-DR1 have been repor-
ted to be susceptibility alleles for RM. We studied
linkage disequlibrium between HLA-DRB1 and HLA-
G alleles in couples with RM (103 individuals) and
control couples (92 individuals). Furthermore, in 85
women with secondary RM we studied the prognostic
impact of three class II alleles (HLA-DRB1*15, HLA-
DQB1*05 and DRB3*03) that have previously been
reported to restrict CD4 mediated immunological
reactions against male-specific minor histocompatibil-
ity (HY) antigens. Significant linkage disequlibrium
was found between both HLA-DR3 and HLA-DR1 and
HLA-G*010102 in patients (p < 0.000001 and
p < 0.05, respectively). The HLA-G*010102 allele
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includes a 14bp sequence insertion in the 3'untrans-
lated region which is associated with low levels of
soluble HLA-G and RM. In the prospective study, 22
(44.9%) of the 49 women with secondary RM after a
male firstborn positive for HLA-DRB1*15, HLA-
DQB1*05 or DRB3*03 delivered a child after the series
of miscarriages compared with 29 (80.6%) of the 36
women positive for the same class II alleles who had a
female firstborn (p < 0.001). Patients negative for the
three alleles had similar chances to have a child after
RM irrespective of having a male or female first-
born. The previously reported association between
HLA-DR3 and —-DR1 and RM can partly be explained
by linkage disequlibrium with HLA-G alleles associ-
ated with RM. Furthermore, the poorer pregnancy
prognosis of patients with secondary RM with a male
firstborn compared with those with a female firstborn
may be explained by a HLA class II restricted response
against HY antigens which may initiate a more wide-
spread immune reaction against the fetus.

Poster presentations
06-10

Antiphospholipid antibodies and
reproduction: Expression of 1gG
anticardiolipin antibodies during
pregnancy

M Ayatollahi', A Samsami?, B Geramizadeh',
A Ghaderi®

"Transplant Research Center, Department of Immunnology; *Shiraz
University of Medical Sciences, Shiraz, Iran

Anticardiolipin antibodies (ACLA) are acquired auto-
antibodies against a phospholipid (cardiolipin) that
has been associated with slow progressive thrombosis
and infarction in the placenta. Pregnancy loss is one
of the most important clinical manifestations associ-
ated with the antiphospholipid antibodies. To investi-
gate the significance of ACLA in reproduction, we
have determined ACLA IgG plasma levels in the first,
second and third trimester of pregnancy. We have
examined 73 pregnant women referred to the OB Cli-
nic of the Shiraz University of Medical Sciences.
Maternal serum levels of ACLA were measured in
primary, secondary and the third trimester of gesta-
tion. Concentration of ACLA was measured in all
samples (219 samples) by an indirect enzyme linked
immunosorbent assay. Only three pregnant women

had moderate positive titers of autoantibodies against
cardiolipin (16-24 GPL) (4%). Fourteen pregnant
women had low positive titres (11-15 GPL) of ACLA
IgG tending to normal levels (<10 GPL) in the first
and the third trimester respectively. All other preg-
nant women had normal titers of ACLA in these peri-
ods. These results demonstrate that maternal serum
ACLA levels and/or ditferential expression of these
autoantibodies over 96% of Iranian pregnant women
were in the normal range during this period.

06-11

Antibodies to cardiolipin in
preeclampsia

M Ayatollahi', A Samsami?, B Geramizadeh'
"Transplant Research Center, Department of OB/GYN; Shiraz
University of Medical Sciences, Shiraz-Iran

Preeclampsia is the most common hypertensive disor-
der during pregnancy and represents life threatening
situations for the mother and fetus. It is remains a
leading cause of maternal and fetal morbidity and
mortality. Although new mechanisms and insights are
being found continually, the etiology of preeclampsia
remain unknown. Preeclampsia is diagnosed clinically
by increased blood pressure accompanied by proteinu-
ria and is associated with impaired trophoblast inva-
sion. Antiphospholipid antibodies are widely a cause
of obstetrical complications such as preeclampsia. The
objective of this study was to test the anticardiolipin
(ACLA) in preeclamptic women compared with nor-
mal pregnancy. This study comprised 121 pregnant
women in the third trimester (32-40 weeks gestation)
who attended the OB/GYN Clinic of Shiraz University
of Medical Sciences. They were divided into two
groups: 60 pregnant women and 61 preeclamptic
patients. Serum concentrations of anticardiolipin anti-
bodies were measured in these two groups and in 40
non-pregnant control samples. Concentration of IgG
ACLA were measured by an indirect ELISA immuno-
assay. Serum concentration of IgG ACLA was signifi-
cantly higher in women with preeclampsia compared
with non-pregnant and normal pregnant controls.
None of the patients had high positive titers of ACLA
(>40 GPL). Moderate positive titer of antibodies (15-
20 GPL) were found in 11.4% of preeclamptic
patients. According to these results, there is evidence
of increased production of serum antibodies against
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cardiolipin in Iranian women with preeclampsia, and
it may be associated with this obstetrical complication.

06-12

Increased NK cell cytotoxicity and IL-2
production in recurrent miscarriage

M Mirahmadian, G Heidary, H Hadinedoushan,
F Akbari, AB Heidari

Department of Immunology, Medical Faculty, Tehran University of
Medical Sciences, Tehran, Iran

It has been postulated that a proportion of recurrent
miscarriage (RM) might be due to immune causes. The
aim of this study was to determine the NK cytotoxicity
and cytokine production in peripheral blood of patients
with a history of RM and any correlation between cy-
tokine production and NK cytotoxicity. This study was
carried out on three different groups, (group 1, n = 21)
patients with RM at the time of 3™ or more abortion,
(group 2, n = 21) patients with a history of RM (with
at least 3 pregnancy losses), 3 months after their last
abortion, (group 3, n = 21) normal pregnant women.
The NK cytotoxicity in peripheral blood using flow cy-
tometry and cytokine production by stimulated periph-
eral blood mononuclear cells (PBMC) was determined.
Group I and Group II showed significantly higher NK
cytotoxicity than Group HI (P < 0.045 and P < 0.002
respectively). The correlation between production of
IL-2 and NK cytotoxicity was significant (R < 0.350,
P > 0.001). Group I and Group II had significantly
higher levels of IL-2 than Group III (P = 0.002 and
P = 0.001 respectively). In Group III the production of
IL-10 by PBMC was higher than both Group I and II
(P =0.002 and P = 0.001 respectively). Increased NK
cell cytotoxicity and high level of IL-2 may be consid-
ered as risk factors of RM.

06-13

Molecular genetic analysis of HLA-A,
B and DR alleles gene detection in a
couple with recurrent spontaneous
abortion (RSA)

G Ahangari', H Nazarian?, MS Lahijani?, F Mohsani®
"Department of Molecular Medicine and Immunology, National Institute
for Genetic Engineering and Biotechnology, Tehran, Iran; Department of
Biology, Faculty of Sciences, Shahid Beheshti University, Tehran, Iran;
3Department of Surgery, Medical University of Iran, Tehran, Iran

Recurrent spontaneous abortion (RSA) is defined as
three or more miscarriage in first trimester of preg-
nancy and postulated to be due to several factors
including immunogenetic mechanisms. One half of
the fetus human leukocyte antigen (HLA) type is
contributed by mother and the other half by father.
When a woman becomes pregnant, her bodies
immune system usually recognizes the fathers HLA
as different from her own, and the white blood cells
in her uterus produce protective blocking antibodies.
These antibodies coat the babies” cells and protect
the fetus from mother’s killer cells. We obtained per-
ipheral blood samples from couples with three or
more abortions and multiparous. DNA was extracted
from peripheral blood cells by standard phenol-chlo-
roform procedures. Molecular HLA typing for more
than 160 alleles of HLA-A, B and DR was carried out
by using polymerase chain reaction (PCR-SSP) with
appropriate primers. PCR products were analyzed on
an agarose gel and visualized by UV following ethi-
dium bromide staining. The results show that
although some HLA alleles are more frequent in
some groups, generally, there was no significant dif-
ference between HLA sharing. HLA-B7 was present
in all multiparous couples while it was absent in
most aborters. These results suggest that HLA sharing
isn't a reliable factor for predicting pregnancy out-
come and it is better to focus on special alleles such
as HLA-B7. High frequency of HLA-A1/36,24(9) in
male and HLA-A2,24(9) in female, HLA-Bw6, 51(5)
in male and HLA-Bw6, 51(5) in male and HLABwW®6,
72(70) in female, HLA-DR52, 13.4 in male and HLA-
DR52,13.3 in female. In conclusion, these results
suggest that if father’s HLA is too similar to mother
her cells may not recognize differences that are vital
to the production of blocking antibodies.

06-14

Recurrent pregnancy loss as a sole
manifestation of systemic lupus
erythematosus (SLE)

M Nabavi

Amiralmomenin Hospital, Semnan Medical University, Semnan, Iran

There is general agreement that Lupus Anti-Coagu-
lants or Anti-Cardiolipin in SLE women are linked
with recurrent pregnancy loss. In a review of the
literature it was found that the incidence of preg-
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nancy loss was 60% and 59% for SLE patients
with Lupus Anti-Coagulants or Anti-Cardiolipin
respectively, and 13% and 5% for SLE patients
without Lupus Anti-Coagulants or Anti-Cardiolipin
respectively. Pregnancy loss can occur in the first,
second or third trimester of pregnancy. Even in
the case of a successful pregnancy, Phospholipid
antibody have been associated with other unfavo-
rable outcomes such as preeclampsia, HELLP syn-
drome, chorea gravidarum, intrauterine growth
retardation, stillbirth, preterm births, and thrombo-
sis. In spite of considerable interest in these auto-
antibodies, the mechanism(s) implicated in the
association between Phospholipid antibody and
fetal wastage remains unclear. There are still
doubts whether Phospholipid antibody has a
pathogenic potential on their own, or whether
they are epiphenomena. The cause of fetal wastage
is thought to be thrombosis (or eventually vascul-
opathy) in placental and decidual vessels. A large
number of potential pathological mechanisms indu-
cing thrombosis have been proposed for Phospholi-
pid antibody such as increased tissue factor
generation, inhibition of the thrombomodulin-pro-
tein C pathway (the placenta is rich in thrombo-
modulin), interference with the prostacyclin-
thromboxane balance, inhibition of the fibrinolytic
system and so on, as well as combinations of
them. Based on the clinical and laboratory hetero-
geneity of Phospholipid antibody, it is logical to
assume a similar diversity for the pathophysiology
of pregnancy loss. In this article a 31 year old
woman will be presented without any clinical cri-
teria of SLE. She experienced five consecutive fetal
losses since 22-years of age. Laboratory evaluation
revealed high titer ANA and Anti ds-DNA, associ-
ated with low complement levels. There was a his-
tory of ITP in her past history when she was
eighteen. Neither dermatologic nor renal and CNS
manifestations of SLE was detected.

06-15

Lack of association between the TGF-§1
gene polymorphisms and recurrent
spontaneous abortion

D Amani', A Samsami?, J Zolghadri®, F Ravangard’,
N Niikawa>, K Yoshiura®, A Ghaderi*

"Department of Immunology, Medical School, Ardabil University of
Medical Sciences, Ardabil, Iran; 2Department of Obstetrics and Gyn-
ecology, Immunology, Medical School, Shiraz University of Medical Sci-
ences, Shiraz, Iran; *Department of Human Genetics, Nagasaki
University Graduate School of Biomedical Sciences, Sakamoto, Naga-
saki, Japan; “Department of Obstetrics and Gynecology, Immunology,
Medical School, Shiraz University of Medical Sciences, Shiraz, Iran

Transforming growth factor-f1 (TGF-B1) is produced
by T regulatory lymphocytes (Treg), which play an
important role in the physiology of pregnancy. Sev-
eral polymorphisms of the TGF-B1 gene (TGFBI) have
been reported, some with an important correlation
with TGF-B1 production and disease severity. We per-
formed an association study between TGFBI polymor-
phisms and recurrent spontaneous abortion (RSA).
We first used a PCR-RFLP method to detect three
known TGFBI ¢SNPs (coding single nucleotide poly-
morphisms) among 111 RSA and 110 normal control
women from southern Iran, such as 29 T->C (Leu 10
Pro), 74G—>C (Arg 25 Pro) and 788C—>T (Thr 263Ile),
and compared their frequencies between the two
groups of subjects. To confirm results of the RFLP
study and to identify new SNPs in the RSA women,
we then sequenced their DNA samples for seven
exons and adjacent intronic regions of TGFBI. Conse-
quently, ten SNPs were detected, one (-14G—>A) was
located in the upstream region of exon 1, three in
exons (two in exon 1 and one in exon 5) and six in
intronic regions. Two (IVS 5+18G—>C and IVS 6+
910G—>A) of the ten SNPs were novel. Statistical ana-
lysis on the frequency of six most frequent SNPs
including the three cSNPs, as well as on the frequen-
cies of genotypes and 13 haplotypes regarding the 6
SNPs, revealed no significant difference between RSA
and control women. Therefore, it is less likely that ex-
onic and adjacent intronic polymorphisms of TGFBI
are associated with RSA.

American Journal of Reproductive Immunology 54 (2005) 133-168 © 2005 Blackwell Munksgaard 163



SPECIAL INVITED LECTURE

07-01
Developments in vaccine design
IM Roitt, T Lund, PJ Delves

Department of Immunology & Molecular Pathology, University College
London, UK

Passive immunization: Preformed antibodies are
appropriate for several circumstances and increas-
ingly provide a therapeutic option in cancer and
cytokine-mediated disorders such as rheumatoid
arthritis and Crohn’s disease. They can be derived
from many sources: recombinant IgG, Fab, scFv,
human and llama Vy can be selected from phage lib-
raries, plants can produce monoclonals and defensins
in bulk while commensal bacteria such as lactobacilli
and Strep. gordonii can deliver Fab fragments.

Subunit vaccines: Whole organisms have a multipli-
city of antigens, some of which are not protective,
may induce hypersensitivity or might even be
frankly immunosuppressive. It makes sense in these
cases to use purified components. There is greatly
increased use of recombinant DNA technology to
produce these antigens. Expression in bananas and
potatoes provides a very cheap way of achieving oral
immunization in the developing world. There is
increasing emphasis on immunization with the
gene(s) encoding the desired subunit vaccine. These
can be introduced through insertion in attenuated
living organisms such as vaccinia or BCG. Increas-
ingly the naked DNA alone or coated onto micropar-
ticles can be injected directly. The advantages are
stability, ease of production and cheapness. Epi-
tope-specific vaccines based on conserved structures
have the advantage that they can provide broad pro-
tection and may avoid the possible deleterious effects
of other epitopes (autoimmunity, T-downregulation,
original antigenic sin, escape by mutation of immu-

nodominant epitopes) when certain whole antigens
are used for immunization. Epitope-specific vaccines
can be based on peptides, internal image anti-idio-
types or epitope-loss mutants. Peptides can mimic
linear B and T-cell epitopes; where a T-cell vaccine
is needed for rapidly mutating viruses such as HIV, a
series of peptide epitopes can be linked together.
Progress in producing surrogate discontinuous pep-
tide epitopes will be described. Carriers such as tet-
anus toxoid or mycobacterial heat shock proteins are
usually essential to evoke an antibody response to
the peptide (or to a carbohydrate). Epitope-loss
mutants have undesirable epitopes replaced but still
fold correctly to produce the wanted discontinuous
B-cell epitope(s).

Adjuvants: Adjuvants work by producing depots of
antigen, and by activating antigen-presenting cells
usually through their Toll-like receptors.

Delivery: New methods of delivery include linking
the antigen to small lipid membrane vesicles (lipo-
somes) or a special glycoside matrix (Iscom). These
delivery particles can be furnished with many factors
which improve their immunogenicity and flexibility.
Theoretically one could build in several antigens into
the same particle, adjuvants such as MDP and MLA,
cytokines to influence lymphocyte subset responses
and molecules such as cholera toxin B to target par-
ticular sites in the body. Intranasal and transdermal
routes of immunization are finding increasing
favour. Antigens built into biodegradable polymers
of varying half-life can provide single-shot vaccines
which mimic a conventional course of immunization
requiring several injections.

Cancer vaccines: The development of cancer vac-
cines based on reproductive and other hormones
and a surface carbohydrate antigen for example, is
being actively pursued.
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Additional abstracts

The control of embryo implantation.
Studies of gene expression, protein
profiles/function at the uterus-
embryonic level: cellular and molecular
developmental events at the feto
maternal interface

G Chaouat, N Ledée, P LeBouteiller, | Sargent,

P Martinez, A Santoni, D Rukavina, F Tedesco,

A Montovani, P Arck, U Market, JF Moreau,

C. Ockleford, MP Piccinni, F Frankenne, J Szekeres-
Bartho, P Seldmayr, O Sandra, V Juarez-Perez

EMBIC Network. 95 Bv. Pinel 69500, Bron France. http://www.embic.org

EMbryo Implantation Control (EMBIC) is a Eur-
opean Network of Excellence partially financed by
the European Commission through the FP6 program.
Today, this Virtual European Laboratory is composed
of 170 researchers from Austria, Belgium, Croatia,
France, Germany, Hungary, Italy, Spain and the
United Kingdom.

The EMBIC scientists aim to understand the fac-
tors involved in embryo implantation. A multidisci-
plinary approach has been implemented to:

a) Identify and characterise the factors released
by the pre-implantation embryo and their role
in implantation success

b) Identify the uterine modifications and molecu-
lar and cellular signals that contribute to the
development of a “receptive’”” uterus for the
implanting embryo

¢) Understand the biological mechanisms that
permit the embryo and mother to successfully
coexist throughout pregnancy

EMBIC will also strengthen the
Research Area by:

a) facilitating mobility, communication and train-

ing among the EMBIC members.

b) attracting young researchers and physicians to
the fields related to EMBIC’s scientific goals.
We propose to hold each year a leading Sum-
mer School on Embryo Implantation and pro-
vide exciting training opportunities.

Our bench-to-bed strategy will allow us to trans-
late our results in the near future to areas such as
improvements in embryo culture media and new
diagnostic tools and, later, innovative treatments to
increase the embryo implantation rate.

European

EMBIC is open to new opportunities that will
help us to improve our research and clinical capaci-
ties.

The complement regulatory protein
CD55 is expressed on the inner
acrosomal membrane of human
spermatozoa

JA Cummerson’, BF Flanagan', DG Spiller?,

PM Johnson’

"Division of Immunology, and 2School of Biological Sciences, University
of Liverpool L69 3BX, UK

CD55, a glycosylphosphatidylinositol (GPI)-anchored
inhibitor of complement has previously been shown
to be surface expressed on human spermatozoa,
whereas another complement inhibitor CD46 is only
expressed on the inner acrosomal membrane (IAM)
which becomes surfaced exposed after the acrosome
reaction (AR) when sperm assume fertilisation-
competence. Dual labelling immunofluorescence &
confocal microscopy using fresh AR-spermatozoa has
shown that CD55 is in fact primarily expressed on
the TAM, more than on the plasma membrane,
although in a patchier pattern than for CD46. Wes-
tern blotting of spermatozoal CD55 revealed a 50—
55 kDa protein, some 15-20 kDa lower than that
expressed by other cell types and removal of N- and
O-linked carbohydrates had no effect on the appar-
ent size of spermatozoal CD55. Membrane rafting &
release of CD55 could have influenced previous
results. CD55 may play a role in the signalling
machinery for the AR; moreover, significant co-
expression of CD55 with CD46 on the IAM suggests
some functional cooperation at this site.

Immunocontraception - Is it feasible
in humans?

PJ Delves
Department of Immunology and Molecular Pathology, University
College London

Approximately 50% of human pregnancies are unin-
tended, and unfortunately often unwanted. Clearly,
increased use of contraception is desirable. There is
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also a need for a wider choice of family planning
options. One possibility is the development of con-
traceptive vaccines. Both gametic and hormonal
antigens have been proposed as vaccine candidates.
Zona pellucida antigens from the oocyte, and a
number of sperm-associated antigens, can elicit anti-
bodies capable of blocking fertilization. Hormones
that can be targeted include human chorionic gona-
dotropin (hCG), follicle-stimulating hormone (FSH)
and gonadotropin-releasing hormone (GnRH). The
vaccines that have progressed furthest are those
based on hCG, a hormone required for the mainte-
nance of pregnancy. hCG has also been used in anti-
cancer vaccines because this ‘pregnancy-specific’
hormone is also aberrantly expressed by a number
of tumors. Whether used in a contraceptive or a can-
cer setting, these vaccines have demonstrated mini-
mal side effects and therefore, in the limited trials to
date, appear to be safe. Furthermore, phase II clinical
trials of an hCG-based contraceptive vaccine pro-
duced by Talwar and colleagues have established the
efficacy of this approach in preventing pregnancy.
Efficacy is dependent on the vaccine eliciting a suffi-
cient level of antibody to neutralize the biological
activity of the hCG. The contraceptive effect is rever-
sible, as normal pregnancy can proceed in the
absence of booster immunizations once the neutra-
lizing antibodies are naturally catabolized. If long-
term safety can be established in larger cohorts of
patients, then immunocontraception would be an
extremely attractive additional family planning
option.

domain composed of eleven zinc fingers (ZF). CTCF
has features of a tumour suppressor and is involved
in regulation of multiple cellular functions. They
include transcription activation and repression; regu-
lation of cell proliferation, differentiation and apop-
tosis; control of insulator elements and imprinting. A
paralogue of CTCF, designated BORIS for Brother of
the Regulator of Imprinted Sites, has been recently
identified. BORIS contains the DNA -binding
domain identical to CTCF, but different N- and C-
terminal domains. BORIS is expressed only in the
testis and thus can be considered as a new member
of the cancer-testis antigen family (Loukinov et al,
Proc. Natl. Acad. Sci. USA, 2002, 99: 6806-6811;
Klenova et al, Seminars in Cancer Biology, 2002,
449:1-16). Our previous results demonstrated that
during male germ-line development CTCF and
BORIS are expressed in a mutually exclusive man-
ner; this may be important for epigenetic reprogram-
ming occurring in these cells during development.
The aim of this study was to investigate in more
detail the expression patterns of CTCF and BORIS
during mouse spermatogenesis. Western analysis of
purified stage-specific spermatogenic cells (stages
I-XIV) dissected from mouse testes has revealed low
CTCF levels in cells at all stages. BORIS protein has
also been detected at all stages, however significant
elevation of BORIS expression was noted in pachy-
tene spermatocyte (stages VII-VIII). Possible implica-
tions of these findings will be discussed in relation to
the existing hypothesis of the functional role of
mutually exclusive expression of CTCF and BORIS.

Expression of a transcription factor,
CTCF, and its paralogue, BORIS, during
mouse spermatogenesis

DF Docquier', P Mariano?, M Parvinen?,

V Lobanenkov*, R Ohlsson?, E Klenova'
"Department of Biological Sciences, Central Campus, University of
Essex, Wivenhoe Park, Colchester, Essex CO4 35Q, UK;
2Department of Development and Genetics, Norbyvégen 18A,
Evolution Biology Centre, Uppsala University, 5-752 36 Uppsala,
Sweden; University of Turku, Kiinamyllynkatu 10, FI - 20520 TURKU,
Finland; “Molecular Pathology Section, Laboratory of Immunopathol-
ogy, NIAID/NIH, Twinbrook Building 1, MSC-8152, room1329, 5640
Fisher Lane, Rockville, MD 20852

CTCF is an evolutionarily conserved and ubiquitous
transcription factor containing a DNA-binding

Reduced semen quality in chronic
prostatitis patients that have cellular
autoimmune response to prostate
antigens

RM Motrich', M Maccioni', R Molina?, A Tissera?,
JJ) Olmedo®, CM Riera’, VE Rivero'

1Inmunologl’a (CIBICI) CONICET. Universidad Nacional de Cdrdoba,
Argentina; 2LAR, Cérdoba, Argentina, and FUCDIM, Cérdoba,
Argentina

Introduction: The relationship between chronic
prostatitis (CP) and fertility has been controversial
for decades. We have previously shown the presence
of an autoimmune response against prostate antigens
(PA) in chronic prostatitis patients. Our main goal
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was to investigate whether CP could have deleter-
ious effects on semen quality.

Patients and methods: We analyzed the presence of
autoimmune responses against PA either in patients
with chronic infectious prostatitis (CIP) or chronic
non-infectious prostatitis (CNIP) and analyzed their
semen quality and levels of seminal inflammatory
cytokines.

Results: We demonstrated the presence of lympho-
cytes able to proliferate in response to human PA
(PSA and PAP) only in a group of patients with
CNIP. Elevated levels of INFy were detected only in
supernatants samples from patients with positive
proliferative response to PA. Interestingly, these
patients showed striking alterations on their semen
quality and increased levels of inflammatory cyto-
kines (IL-1 and TNF-a) in their seminal plasma.
Conclusions: We found that INFy-secreting lympho-
cytes specific to PA are detected in 34% of the
patients with CNIP and an association with the
marked alterations observed in semen. These results
argue in favor of the importance of prostate func-
tionality for the quality of the semen.

Pathogenic consequences on semen
quality of an autoimmune response
against prostate antigens

RM Motrich, G Gatti, A Ponce, JP Mackern,
CM Riera, M Maccioni, VE Rivero

Inmunologia (CIBICI)-CONICET. Universidad Nacional de Cérdoba,
Argentina

Introduction: Previously, we have found alterations
in the semen quality of patients bearing chronic
prostatitis with an autoimmune response against
prostate antigens. In this study we analyzed the pre-
sence of sperm alterations and the involved media-
tors in an experimental model of autoimmune
prostatitis.

Materials and methods: Autoimmune prostatitis
was induced in 2 groups of Wistar male rats, by the
injection either of a prostatic extract of proteins (EP)
or prostatein (PSBP). A control group was included
(C). The autoimmune response and several sperm
parameters, in semen and epidydymal sperm, were
studied at different time-points.

Results: Animals from groups EP and PSBP devel-
oped a positive cellular and humoral autoimmune

response against prostate antigens. They also showed
striking alterations in semen (reduced sperm density,
motility, viability) when compared to group C. No
alterations in epidydymal sperm were observed. We
also found significantly increased levels of apoptosis
in seminal sperm from both groups of animals (EP
and PSBP) but not in epidydymal sperm. Citric acid,
the prostate biomarker, was found diminished in
these animals. Besides, we detected increased levels
of nitric oxide and TNF-a in seminal plasma from
these autoimmune animals, evidencing local inflam-
mation.

Conclusions: These results support the hypothesis
that an autoimmune response against prostate can
significantly alter the sperm quality on an individual,
thus compromising fertility.

HLA-G1 protects Jeg-3 choriocarcinoma
cells against NK cells

TG Poehlmann, H Winzer, A Dzonang Nzondjou,

T Wengenmayer, S Busch, UR Markert

Placenta-Lab, Department of Obstetrics, Friedrich-Schiller-Universitat
Jena, Bachstr. 18, 07741 Jena, Germany, tpoehimann@med.uni-jena.de

Problem: Trophoblast cells and choriocarcinoma
cells escape from NK cell killing by interaction of
HLA-G with killing inhibitory receptors. The role of
HLA-G isoforms is not yet exactly revealed.

Methods of study: RNAinterference (RNAi) was
applied to Jeg-3 cells to knock down total HLA-G
and HLA-G1 and soluble HLA-G1 (HLA-G5). Small
interfering RNA (siRNA) and scrambled oligonucleo-
tide controls were self-designed. Due to homologies
in the HLA-G gene structure, siRNA to knock down
further single isoforms seem to be not realizable.
HLA-G knock down was analyzed by Western blot
and flow cytometry. NK cells were isolated from per-
ipheral blood of healthy donors. For cytotoxicity
assays, Jeg-3 cells were stained with CFSE and coin-
cubated with NK cells. Death rate was measured by
flow cytometry.

Results: HLA-G1 knock down was successfully per-
formed. Increase of cytotoxicity after HLA-G1 knock
down was similar to that after total HLA-G knock
down.

Conclusion: Among the different HLA-G isoforms,
HLA-G1 plays a key role for protection of tropho-
blastic cells from NK cell cytotoxicity.
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Leukemia Inhibitory Factor (LIF) and
Interleukin-6 Induced Intracellular
Signalling in Jeg-3 choriocarcinoma cells

TG Poehlmann, S Voigt, A Meissner, T de la Motte,
M Triick, T Wengenmayer, UR Markert

Placenta-Lab, Department of Obstetrics, Friedrich-Schiller-Universitat
Jena, Bachstr. 18, 07741 Jena, Germany, tpoehlmann@med.uni-jena.de

Problem: Leukemia Inhibitory Factor (LIF) is major
regulator of the natural course of pregnancy. Inva-
sion of trophoblast cells requires a fine tuning,
which is fundamental for correct placentation. This
tuning is regulated on intracellular level and influ-
enced by LIF. Several signal transducers and their
suppressors, known from former studies and tumor
invasion, are expected to be involved.

Methods of study: RNAinterference (RNAi) was
applied to Jeg-3 cells to knock down STAT3, SOCS3

and STAT6. Small interfering RNA (siRNA) and
scrambled oligonucleotide controls were self-
designed. Jeg-3 cells were stimulated with LIF, IL-4
and IL-6. Expression and phosphorylation of factors
were analyzed by Western blots. Proliferation was
measured by using a colorimetric assay, invasion by
matrigel assays.

Results: Knock down of STAT3 reduced LIF induced
proliferation and invasion, whereas SOCS3 knock
down increased IL-6 induced Tyr705 phosphoryla-
tion of STAT3 simultaneously with proliferation.
STAT6 RNAIi had no influence on invasion, but IL-4
induced proliferation was inhibited.

Conclusion: LIF and IL-6 use STAT3, SOCS3 and
STAT6 to regulate proliferative and invasive capaci-
ties of Jeg-3 choriocarcinoma cells, which may be
regarded as a model for trophoblast cells.
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