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SOMKIAT SREEBUN : DEVELOPMENT OF CRYOPRESERVATION OF TESTIS IN THE
ASIAN SEA BASS (LATES CALCARIFER). THESIS ADVISOR : ASSOC. PROF.
SURINTORN BOONANUNTANASAEN, Ph.D., 66 PP.
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Preservation strategy has provided a tool to maintain genetic resources in fish
which could be restored for long-term uses. In general, a preservation tool could be
achieved by combination of cryopreservation which is a process for frozen storage of
tissues and/or cells and transplantation. The Asian sea bass (Lates calcarifer) has been
economically important in the trade of marine fish which is needed to preserve their
genetic resources for use in aquaculture in the future. Therefore, the objectives of this
study are to determine suitable cryopreservation methods of whole testes in the Asian
sea bass and to transplant the cryopreserved testicular cell in allogenic recipient.

To optimize the cryopreservation method using a slow freezing process,
suitable cryomedium and thawing processes were determined. This study
investigated cryomedium containing three types of extenders (Mounib, NAM or L-1)
and three types of cryoprotectants (DMSO, EG, or PG). Next, two suitable
cryoprotectants were determined for their optimal concentration including 7.5%, 10
%, 12.5%, or 15.0% (v/v). Subsequently, the best cryomedium was used to explore
thawing conditions including temperatures at 4°C or 10°C and times for 4, 8, or 10
min. Through this study, spermatogonia-like cell was identified by its morphological
characteristic including 10 ym diameter and large nucleus. Trypan blue staining was
used to evaluate the percentage of spermatogonia of cryopreserved testes
compared with fresh testes. To validate the viability rate of cryopreserved
spermatogonia cell, flow cytometric analysis with fluorescein diacetate (FDA) and
propidium iodide (PI) were performed. In addition, apoptosis analysis was carried out
using FITC-Annexin V and PI staining. To confirm the function of germ cell, in situ
hybridization analysis was also performed using vasa antisense RNA. Moreover, to
determine whether the cryopreserved testicular cell could exhibit transplantability,

fresh and cryopreserved testes were dissociated and intraperitoneally microinjected



into allogenic recipient larvae. Our results showed that suitable cryomedium
containing L-15 and 10% DMSO at 10% could cave the viability rate of
spermatogonia obtained from cryopreserved testes (78.16%+0.98%) comparing with
that obtained from fresh testes (88.08%+0.58%). Thawing conditions at 10°C for 8
min resulted in the highest viability rate. Using FDA/PI staining, a similar viability rate
between fresh (81.63+0.92%) and cryopreserved cells (81.06+1.11%) was detectable.
Apoptosis analysis showed early apoptotic cell in cryopreserved testes was
significantly higher than that obtained from the fresh testes, demonstrating that the
post-thaw process induced apoptosis compared to fresh testes. This observation
could suggest that apoptosis, which is a process of programmed cell death, occurred
in cryopreservation of whole testes. Using in situ hybridization, spermatogonial cell
obtained from both fresh and cryopreserved testes showed positive vasa expression,
suggesting its spermatogonia stem cell characteristic. Our results showed that
testicular cells obtained from cryopreserved testes could migrate and incorporate
into the genital ridge of recipient fry. Taken together, the cryopreservation method
for whole testes of the Asian sea bass was demonstrated, and the cryopreserved
testicular cell exhibit transplantability, suggesting that cryopreservation when

combined with transplantation would make it possible to become preservation tool.
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