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RUNGSUN DUANGKAEW : DEVELOPMENT OF GERM CELL
TRANSPLANTATION IN PANGASIID CATFISH. THESIS ADVISOR :

ASSOC. PROF. SURINTORN BOONANUNTANASARN, Ph.D., 157 PP.

GERM CELL TRANSPLANTATION/PANGASIID FISH/MEDAKA/VASA

This study aimed to develop germ cell transplantation (GCT) technology in
Pangasiid fish. In order to accomplish GCT, four experiments were conducted.

Experiment | investigated the aging effects of donor fish on the efficiency of
GCT in medaka (Oryzias latipes) since it has the short life cycle. The experiment

began by determining age-related changes in the eye and testis at 1, 2, 3, 4, 8 and 18

months of age. There were age-related effects on the number of type A spermatogonia
(ASG) but not for the efficiency of GCT.

Experiment 1l cloned and characterized vasa mRNA (Phy-vasa) for use as a
gene maker for determining the suitable age of the recipient larvae of striped catfish
(Pangasianodon hypopthalmus). Phy-vasa contained all of the predicted consensus

motifs that are shared within the VVasa family among other fish. By RT-PCR, Phy.vasa

MRNA was observed only in the gonad. Using in situ hybridization, Phy-vasa mRNA
was expressed specifically only in germ cells. Migration of primordial germ cells
(PGCs) were found most abundantly in larvae, 2-10 days post-fertilization (dpf) and
the genital ridges containing PGCs and somatic cells were formed at 10-20 dpf. The
proliferation of PGCs began in larvae between 25-30 dpf.

Experiment 111 determined the optimal condition for production of triploid

striped catfish for the use as recipient larvae. The results showed that cold-shock at
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7.5°C for 30 min was the optimum process to obtain 90% triploid fish with 35.34% of
hatching rate and 20.00% of survival rate. The triploid red blood cell (RBC) has
significantly larger nuclear sizes and DNA content (1.5 times) than that of diploid
fish. The larger GSI in diploid fish was observed. Gametogenesis of triploid fish
appeared to be disorder. However, growth performance, hematological indices and
early gonadal development of diploid and triploid fish were similar.

Experiment IV developed GCT using donor germ cell [Spermatogonia (SG)
and oogonia (OG)] from the Mekong giant catfish (Pangasianodon gigas) and
recipient larvae of striped catfish. GCT was performed by microinjecting SG or OG
into the peritoneal cavity of either diploid or triploid larvae. The colonization rates of
SG and OG in the gonad of diploid and triploid fish were ranged within
80.00+£16.33% and 90.00+20.00%, respectively. RT-PCR-RFLP confirmed the
incorporation of the donor germ cell in the gonad of the striped catfish. These findings
suggest that the transplanted immature germ cell of the Mekong giant catfish migrated
toward and incorporated into the genital ridge of the recipient striped catfish larvae.

In conclusion, this study provided biological information, techniques and
methods for GCT. The preliminary success of GCT was achieved. Culture of the
transplanted fish have been carried out to confirm whether our technology could

produce surrogate broodstock of the Mekong giant catfish.
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