(BI#EARCER 3 5)

¥ ML R OXE B

K4  Ahmed Magzoub Khalid Ali

] H : Molecular cloning, gene expression analysis and characterization of

spermatogenesis related genes

TR R 7D 7 v — = 7 FEBUENT 72 D ONTHERESIHT)

LS

The aim of this study is to characterize the genes which are involved in spermatogenesis,
analyze their expression, and build a solid base to elucidate their different functions. This may
lead to understand the total process of the spermatogenesis from genetic background. Results
of screening during spermatogenesis revealed several genes which express during maturation;
which are interesting targets because during this process dynamic cell division and
morphological changes takes place. Many of these genes are commonly expressed in somatic
cells and some of them are related to certain diseases such as cancer. For this purpose I have
screened genes specifically expressed in developing testis and characterized their expression
according to their expected functions.

In the present study I have screened, identified, and characterized many specific genes
from maturing rat testes by differential display (DD). I chose some candidates which are
up-regulated in the maturing rat testes. While the functions of some of these have been
determined by comparing DNA sequences in the database, many functions remain unknown.

In Chapter I, I have summarized the background of the study. In Chapter II, I focused on a
candidate gene LOC290876, of unknown biological function. According to ENSEMBL survey
I found this gene to contain three EDG-8 motifs. The expression was testis specific and
increased at week 7 and continued for 15 weeks. PCR analysis revealed two gene transcript
isoforms with similar expression level, which confirmed later by Northern blotting analysis. I
identified two splicing variants of LOC290876.The deduced amino acid sequences of the two
isoforms revealed differences in carboxyl terminal sequences. The major expression of the
gene and protein in the testes was in the spermatocytes and the protein expression was
localized to the nucleus. In conclusion I suggested that the LOC290876- encoded gene
product is not involved in sphingosine signaling, but has crucial roles in the nucleus during
the processes of spermatocyte maturation and meiosis producing spermatids.

In Chapter III, I studied the expression of the T-cell acute-lymphocytic leukemia (7al-1)
gene, suggested CT antigen candidate, in maturing rat testes. TAL-1 has a basic
helix-loop-helix (bHLH) domain and can be a positive regulator of several downstream genes
expressed in the bone marrow in relation to leukemia. According to the known function of
TAL-1, which plays an important role in angiogenesis and hematopoietic differentiation such

(Fn=z 2,000 7 X I%3E 3 800 FEFLE)




(BI#EARCER 3 5)

as bone marrow erythropoiesis during embryogenesis, as well as in T cell acute lymphocytic
leukemia (T-ALL) development. I expected additional function of the gene product on
spermatogenesis. Strong expression was detected in the normal maturing rat testes by
Northern blotting. Western blotting revealed the protein size to be 34 kDa. Since the expected
protein molecular size which reported in sequence database as 22.7 kDa, | analyzed the
upstream sequence of the proposed methionine codon, considering the existence of longer
OREF. I found that rat testis (Rat-TE) DNA sequence was different from the data base (Rat DB;
accession no. NM_001107958). Accordingly, rat 7al-1 ORF was determined to be 329 amino
acids. Protien expression was observed wide-spread in the spermatocytes , spermatids and
spermatogonia by immunohistochemistry. Gene expression of 7al-I regulatory gene, NKX3.1,
was negatively correlated with 7al-1 expression. Human 7al-1 expression in the maturing
testis and bone marrow was observed, which suggest 7al-1 as a novel cancer-testis antigen
candidate. In conclusion, TAL-1 may be involved in cell division, morphological changes, and
the development of spermatogenic cells in the normal rat testes.

Finally, in Chapter IV, I utilized DNA microarray considering further high throughput
screening of spermatogenesis related genes. | focused on one candidate, tumor suppressor
candidate gene 3 (Zusc3). The expression was up-regulated in developing rat testis. It is
known that Tusc3 is involved in several biological functions such as magnesium transporter,
related to tumor suppression, mental retardation, and expected role in protein N-glycosylation,
but the function in spermatogenesis is totally unknown. RT-PCR and Northern blotting
showed Tusc3 gene expression was up-reglated in the normal maturing testes and prostate and
other organs such as cerebrum and ovary. TUSC3 protein expression was detected in the same
organs with a size of around 40 kDa. [n situ hybridization and immunohistochemistry showed
that mRNA and protein localization was in the spermatocytes and Leydig cells, as well as
prostate epithelial cells. These findings, suggest the involvement of TUSC3 in
spermatogenesis in the rat testis to induce sperm differentiation and maturation and play
important role in prostate development and tumor suppression.

In future work, it will be interesting to determine the precise physiological functions of each
candidate to understand the molecular basis to unravel their role in relation to many diseases
such as tumor development and suppression in addition to better understanding of
spermatogenesis. Gene knockdown experiment in the developing testis may lead to the further

understanding for the individual gene functions.
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