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Expression of Etvd mRNA in Cryptorchidism Mouse Testis and Epididymis
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Abstract: Previously researchers reported that Etv4, one of the members of Ets transcription factor Etv5
subfamily, remained at a low level during the normal sexual maturity in testis but a high level in epididymis.
Since, the development of spermatogoma and the expression of the regulatory molecules during
spermatogenesis could be altered in detrimental environment. In order to examine whether the expression of
Etv4 were changed in male reproductive system when cryptorchidism occurred, expressions of Etv4 in testis
and epididymis were examined in artificial Unilateral Cryptorchidism Mouse Model. Samples were collected on
the 3rd, 6th, 12th and 18th days after cryptorchidism surgery, respectively. The effect of cryptorchidism was
confirmed histologically. In cryptorchidism testis, Etv4 mRINA remained steadily at all time points compared
with that in the contralateral (p=0.05). However, it decreased significantly in cryptorchidism epididymis
compared with its contrapart on the same time point (p<<0.01) and its decrease continued along with the time
especially on day 12 (p<0.05) and day 18 (p<0.01) compared with day 3 in surgery-lateral epididymis.
Collectively, Etv4 might play an essential role for sperm maturation in epididymis.
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INTRODUCTION

Maintenance of spermatogenesis relies on the self-
renewal and differentiation of Spermatogonial Stem Cells
(S5Cs) (Nakagawa et al., 2010, Wu et al., 2011). Tt has
been suggested recently that Ets transcription factor Etv 5
plays an important role during the complicate regulation
process of SSCs self-renewal and differentiation
(Schlesser e al., 2008).

There are three members (Etvl, Etv4 and Etv5) in Etv5
subfamily of Ets family which all share a conserved DNA
domain and participate in variety of cell development,
differentiation, growth and transformation processes
(Oikawa and Yamada, 2003). Previously, researchers
have briefly reported that the expressions of Etv5 and
Etvl in normal and damaged mouse testis, respectively
(Zhang et al, 2010). However whether the expression
pattern of Etvd were changed under detrimental
circumstance (cryptorchidism) and played possible roles
in S83Cs development or sperm maturation is still unclear.

It’s well known that cryptorchidism is a common
disorder of the male reproductive system which affects
approximately 2-4% of male infants (Ashley et al,, 2010,
Xian et al, 2012). This birth defect leads to the failure of

the testes to descend into the scrotum correlated with
of the semmiferous epithelia
(Hou et al., 2010). Cryptorchidism is an isolated anomaly

histological changes

but a multifactorial disease mvolving multiple genes
(Xian et al, 2012). In this study, researchers further
investigated the expression pattern of Ets transcription
factor Etv4 in mouse male reproductive system and
discussed its possible function on the development of
spermatogonia and the maturation of sperm by using
Unilateral Cryptorchidism Mouse Model.

MATERIALS AND METHODS

Animals and chemicals: Male Kunming White mice
(7-8 weeks old, weight 30-35 g) were provided by the
Experimental Animal Center of TJilin University
{Certafication No. sexk-J1-2007-0003). All experiment mice
were performed in accordance with the principles and
procedures of Amimal Ethics Commuttee of Iilin University.
Pentobarbital sodium was obtained from Sigma Chemicals
(St. Lows MO, USA). All other reagents used for
molecular biology were purchased from TaKaRa (Dalian,
China).
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Model:  Unilateral
prepared by surgical

Unilateral  Cryptorchidism
Cryptorchidism Model was
procedure.  Briefly, were anesthetized by
intraperitoneal  injection of  pentobarbital sodium
(50 mg kg™"). After making a small incision (=1 c¢m) in the
abdomen, the right testis was pulled into abdomen and its
gubernaculum was cut. The displaced testis was further
fixed by stitching the fat pad closing the epididymis on
the abdorminal wall. Contralateral (left) testis served as the
control. The displaced testes and their contraparts were
collected on days 3, 6, 12 and 18 after operation. Tissue
samples were stored at -80°C or fixed for further use.
Tissue samples were collected from 3 ammals (n = 3) for
each time point.

mice

Haematoxylin-Eosin (HE) staining: Regular HE staining of
frozen sections was carried out as researchers described
previously.

RT-PCR: As described previously, total RNA from
samples was extracted with Trizol. Reverse transcription
reactions were carried out with oligo (dT) 18 and the
resultant cDNA was frozen at -20°C for later use. First
strand cDNA was synthesized from 2 ng of total RNA
from testis or epididymis. Reverse transcription was
conducted with the 1st Strand c¢cDNA Synthesis kit.
Specific PCR Primers of Etv4 (F: 5-CACTCCTTCACATC
TCCTC-3, R: 3-AGCATTTGTTGGGTCATC-3', 499 bp)
and internal control p-actin (F: 3-GATATCGCTGC GCT
GGTCGTC-3 RS- ACGCAGCTCATTGTAGAAGGTGT
GG-3, 276bp) were synthesized by Shanghai Sangon
Biological Engineering Technology and Services Co., Ltd.
(Shanghai, China). PCR were performed under following
conditions: initial denaturation at 94°C for 5 min, 94°C
denaturation for 30 sec, ammealing 30 sec (Etvd at
55°C, Practin at 60°C), extension at 72°C for 1 min and
amplification (28 cycles for Etv4 and 20 cycles for P-actin).
Electrophoresis of PCR products were then carried out
with 1.5% agarose gel. The target fragments were
recovered and connected with the pGEM-T vector for
transformation, screening and sequencing.

Statistical analysis: Semi-quantification was done as
before. Briefly, electrophoresis of Etv4, P-actin PCR
products and DNA marker (DL-2000) were photographed
with UV gel imaging system. Grayscale analysis was
carried out m triplicate with Gel-Pro Analyzer 4.0 Software.
The mean values of Etv4/B-actin in same tissue on same
time point were used as the expression level of Etv4.
Statistical analysis was performed by one-way ANOVA
using SPSS 13.0 and the difference was considered
significant when p<0.05.

RESULTS AND DISCUSSION

Histological examination of Cryptorchidism Model:
Morphological observation showed that cryptorchidism
testes and epididymides withered obviously along time
going after surgery, compared with their contraparts. HE
staining showed that evident morphological changes
occurred n the seminiferous epithelia on day 12 and 18.
The seminiferous epithelia became thinner and thinner,
some of them disappeared completely while the interstitial
tissue became denser and denser.

Expression of Etvd in cryptorchidism testis: The
electrophoresis of the PCR products of Etv4 andp-actin in
cryptorchidism testes and their contraparts was shown in
Fig. 1a. The semi-quantitative analysis was shown in
Fig. 1b. Etvd mRNA expressed steadily after surgery and
no significant difference was observed actually (p=0.05).

Expression of Etv4 in cryptorchidism epididymis: The
electrophoresis of the PCR products in cryptorchidism
epididymis and their contraparts was shown in Fig. 2a.
Etvd mRNA band was obvious weak on day 12 and 18 in
cryptorchidism epididymis (Fig. 2a). The semi-quantitative
analysis shown that Etv4 mRNA decreased significantly
on all time points compared with their contraparts on the
same time (Fig. 2b). Furthermore, Etv4 decreased
significantly on day 12 (p<0.05) and 18 (p<0.01) compared
with that of day 3 n surgery side (Fig. 2b).

Ets transcription factor family is widely involved
in cells development, differentiation, growth and
transformation process and has important functions
in many physiological and pathological processes
(Davidson et al, 2003; Oikawa and Yamad, 2003,
Lettice et al, 2012). Recently, Ets factor FEtv5
was demonstrated to play an essential role m the

@ Cryptorchidismt%tis Contralateral testis
12 18(days) 3 6 12 18 (days)

o ] S

PEA3/B-actin
COCOoOO0ODOO —

o—=ivbwhruoawxoo
—~

E:
=

Days after surgery

Fig 1: Expression of Etv in cryptorchidism mouse testis;
a) Electrophoresis of PCR products; b) semi-
quantitative analysis (black: cryptorchidism, white:
contralateral)
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Fig 2. Expression of Etv4 in cryptorchidism mouse
epididymis; a) electrophoresis of PCR products; b)
semi-quantitative analysis (black: cryptorchidism
white: contralateral, ®p<0.01 vs. Contralateral at the
same time. p<0.01 vs. cryptorchidism on day 3,
respectively

transcriptional regulation of SSCs niches (Schlesser ef al.,
2008). However whether its peer members (Etvl and Etv4)
were expressed in male reproductive system and played
roles in spermatogenesis is still unknown. Previously,
researchers briefly reported the expressions of Etvl
remaining at relatively high level but Etv4 at very low level
in normal testis (Zhang ef al., 2010) and Etv4 expression
pattern was changed in busulfan-treated mouse testis and
epididymis. This study was designed to further check
Etv4 expression under cryptorchidism circumstance, the
most common disorder in male reproductive system
(Xian et al., 2012).

Generally, testes are situated i scrotum for
complete function at testicular temperature. The unilateral
cryptorchidism has been widely used as an experimental
model for studies of histopathologic changes and
molecular genetics of cryptorchidism (Hou et al., 2010;
Xian et al., 2012). In this study, morphological analysis
indicated that the atrophy of testis and the depletion of
spermatogemic cells were similar to that i rat
(Tena-Sempere et al., 1999, Hou et al., 2010, Xian et al.,
2012) which implied researchers produced the mouse
model successfully. Interestingly, expression of Etv4 in
cryptorchidism testis revealed no significant changes but
a dramatic decline in epididymis. The results suggest that
Etv4 expression is not affected by higher temperature in
testis but indeed affected in epididymis. This is consistent
with the former report that the expression of Etv4 in
epididymis is involved in the process of sperm maturation.

CONCLUSION

The Unilateral Cryptorchudism Mouse Model was
established successfully. Etv4 expression is not affected

by higher temperature in testis but affected in epididymis
which implies that it is involved in the process of sperm
maturation.
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