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The Applications of cDNA Microarray in Reproductive
Medicine:
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Part I: To Study the Pathological Mechanisms and Markers for Endometriosis
Endometriosis is one of the most common gynecological diseases and about 40 % of
infertile women have endometriosis. The gonadotropin releasing hormone analog
(GnRHa) has been widely used in the treatment of endometriosis for many years.
However, the genetic mechanisms and diagnostic marker of endometriosis are still
unclear. In this study, the global gene expression profiles in endometric tissues
(chocolate cysts) which have been treated with or without GnRHa were analyzed by
using cDNA microarray technology.

Institutional review board approval was obtained before initiation of this
investigation by the Taipei Medical University Hospital (Taipei, Taiwan). Endometric
tissues were obtained from endometriosis patient have been treated with or without
GnRHa (n=4). The mRNA was extracted for cDNA microarray analysis. The human
cDNA microarray system (9,600 genes, including known regulatory genes and
expressed sequence tag, EST) with colorimetric detection system was used to
identify the differentially expressed genes. The real time Q RT-PCR,
Immunohistochemistry and Western blotting were used to confirm the microarray
data.

According to cDNA microarray analysis, we have identified 75 genes whose
expression was down regulated in endometric tissues with GnRHa treatment, and

216 genes were up regulated. The genes related to cell growth (PCNA, CDC2 delta



T, and topoisomerase Il alpha), cell transformation (pituitary tumor transforming),
and cell invasion (Enolase 1 alpha) were highly expressed in the endometric tissues
without GnRHa treatment. Immunohistochemistry was used to confirm the cell
proliferating marker, PCNA, was decreased following GnRHa treatment.

According to the results from microarray, real time Q RT-PCR, and Western blotting,
we defined that Enolase 1 alpha, Keratin 19, pituitary tumor-transforming gene
(PTTG), and H-cadherin were consisted expressed differentially in endometriotic
tissues, PF, and/or serum from patients with or without GnRHa treatment. To
identify these differentially expressed genes globally by microarray add to our
understanding of the pathological mechanisms about endometriosis- induced
infertility and might provide the information to find the diagnostic markers or
therapeutic targets for endometriosis.

Part 11: To Study the Gene Regulation during Blastocyst Hatching

Blastocyst hatching process is very important for implantation during early embryo
development. Several factors are highly regulated and cross-talked with maternal
endometrium during this stage. Previous studies were focused on the endometrium
and relatively little known about blastocysts. In this study, the global gene
expression profiles in blastocysts before and after hatching were analyzed and
compared by integrating the technologies of T7-based RNA amplification (in vitro
transcription) and cDNA microarray.

ICR-mouse embryos (unhatched and hatched blastocysts) were collected for RNA
extraction (twenty-five blastocysts were used in each group in the triplicate
experiments). The RNA was amplified by in vitro transcription for microarray
analysis. The mouse cDNA microarray system (6,144 genes, including known
regulatory genes and expressed sequence tags, ESTs) with colorimetric detection
system was used. Real time Q RT-PCR was used to confirm the gene expression
differences.

According to cDNA microarray analysis, we have identified 2,087 genes were
detectable during blastocyst stage, 13 genes whose expression was higher in
pre-hatched blastocyst, and 85 genes were higher in hatching stage. The
differentially expressed genes were further grouped into categories by their
putative functions, including: cell adhesion molecules, hormones/cytokines,
immuno-regulators, extracellular matrix and related enzymes, and some ESTs. The
different expressed ratio greater than 2.5-folds (including, INF-  receptor-2, IL-4
receptor, IL-7 receptor, neurotrophin-3, copine 111, type Il keratin, and some ESTs)
were selected to confirm their mRNA expression levels from early blastocyst stage
to hatched blastocyst stage by real time RT-PCR. We find that copine 11l was

up-regulated in hatching stage and was reported to be capable of interacting with



MEK21 and the CDC42 regulated kinase, which indicate that copine 11l may be
involved in cell division and growth in the hatching stage of blastocyst. Using
immuno-staining with specific antibodies, IL-4 receptor is highly expressed in
hatching blastocyst which may regulate the immunoresponse and blastocysts
growth during implantation.

This work adds to our understanding in the mechanisms of blastocyst hatching and
provides the information for studying the cross-talk of blastocyst and endometrium
by reporting the global gene expression profiles of blastocyst during hatching

process.



