
JIRCAS Research Highlights 2025  B05 

Japan International Research Center for Agricultural Sciences 

Long-term preservation of genetic resources in the giant freshwater prawn by 
germ cell cryopreservation 
 

Cryopreservation of germ cells is a promising approach for preserving the entire 
genetic background of crustaceans, for which cryopreservation of gametes and early 
embryos remains difficult. In aquaculture, repeated use of limited broodstock lines over 
time can reduce genetic diversity and increase vulnerability to disease, making the 
development of reliable genetic resource preservation technologies increasingly 
important for sustainable production. 

 
The giant freshwater prawn (Macrobrachium rosenbergii), native to Southeast Asia, is 

one of the most economically important freshwater aquaculture species. However, 
repeated use of limited lines raises concern about future loss of genetic diversity. To 
address this issue, this study developed a method for cryopreserving germ cells of the 
giant freshwater prawn and evaluated suitable cryoprotectants and freezing conditions 
for long-term preservation. 

 
The study showed that germ cells of the giant freshwater prawn could be identified 

using a commercially available anti-Vasa antibody and efficiently selected on the basis of 
cell diameter (8–10 µm) alone. Among the cryoprotectants tested, 10% dimethyl sulfoxide 
(DMSO) gave better recovery and survival rates than glycerol or magnesium chloride. In 
addition, ultra-rapid freezing outperformed slow freezing in maintaining higher recovery 
and survival rates during long-term storage. When combined with 10% DMSO, ultra-rapid 
freezing maintained high recovery and survival rates even after more than 6 months of 
storage in liquid nitrogen. 

 
This is the first report establishing germ-cell cryopreservation in freshwater prawns. 

The results indicate that genetic resources of the giant freshwater prawn can be preserved 
long term in a space-saving manner without continuous maintenance of live individuals. 
The same cryopreservation condition was also effective in marine penaeid shrimp 
reported previously, suggesting broader applicability to crustacean germ cells. Although 
direct regeneration of individuals from cryopreserved germ cells has not yet been 
achieved, further development of related technologies, such as germ-cell transplantation, 
which has already been applied in finfish species, will be necessary. This study therefore 
provides a foundation for future breeding and conservation of valuable aquaculture lines. 
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Fig. 1. Identification of germ 
cells in the giant freshwater 
prawn by immunostaining 
(A) HE-stained testis section. (B) 
Immunostained image of the 
same section. (C) Bright-field 
image of dissociated testicular 
cells. (D) Fluorescence image 
corresponding to (C). (E) 
Percentage of immunopositive 
cells in each cell-size class. Germ 
cells showed strong positive 
immunoreactivity to anti-Vasa 
antibody, and the 8–10 µm 
fraction showed the highest 
positive rate. Different letters 
indicate significant differences  
(p < 0.05, Tukey–Kramer test). 
Fig. 2. Examination of the 
optimal cryoprotectant 
Germ-cell recovery (A) and 
survival (B) after slow freezing and 
ultra-rapid freezing using 10% 
DMSO, 10% glycerol, or 10% 
MgCl₂ as cryoprotectants. In both 
freezing methods, 10% DMSO 
gave the highest recovery and 
survival rates. Different letters 
indicate significant differences  
(p < 0.05, Tukey–Kramer test). 

Fig. 3. Germ-cell recovery and survival after long-term cryopreservation 
Recovery (A) and survival (B) of germ cells after storage in liquid nitrogen using slow freezing or 
ultra-rapid freezing with 10% DMSO. Ultra-rapid freezing gave higher values than slow freezing, 
even after 6 months. Different letters indicate significant differences (p < 0.05, Tukey–Kramer test). 

Reference: Okutsu et al. (2025) Cryobiology 119: 105242. © Authors 2025 
The figures are reprinted/modified from Okutsu et al. (2025). 


