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Improvement of donor germ cells functions by surrogate host
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"Surrogate production” is a technique to achieve efficient production of
target gametes via surrogate parents by inducing germ line chimera. The germ line chimera can be
produced by transplanting germ line stem cells, such as primordial germ cells (PGCs), spermatogoina,

and oogonia. In this study, we test if there are "parental effects™ on germ cells by using
different zebrafish strains, Casper and AB. We transplanted Casper PGCs into AB blastula embryos
with BT-method to produce germ line chimeras. The host embryos were injected with MO against dnd
gene in advance to remove endogenous PGCs. As a result, the survival rate of Casper larvae obtained
from germ line chimeras was significantly higher than that of normal Casper strain. In addition to
this, their chorion were thicker than controls, and CASA analysis revealed sperm from chimeras
showed better scores than controls.



Dias and Ressler, Nat. Neurosci. 2014

PGCs GSCs

1
2
1 2 Casper AB Casper

nacre 2

AB
2 Casper GFP-zfnos3 3’UTR mRNA
PGCs AB
PGCs
PGCs AB
PGCs

10

roy

and
Casper
PGCs

PGCs

Tricaine
HANKS CASA(computer



assisted sperm analysis)

4

casper
Casper

casper
casper
casper 32
CASA

70

casper



(1) Rie Goto and Taiju Saito (2019) A state-of-the-art review of surrogate propagation in fish.
Theriogenology, Volume 133, 15 July 2019, Pages 216-227.

(2) Viktoriialegorova, MilosHavelka, Martin Psenicka, Taiju Saito. (2018) First evidence of viable progeny
from three interspecific parentsin sturgeon. Fish Physiology and biochemistry. 2018 Dec;44(6):1541-1550.
doi: 10.1007/s10695-018-0553-6. Epub 2018 Sep 19.

(3) Viktoriia legorova, Martin Psenicka, levgen Lebeda, Marek Rodina, Taiju Saito. (2018) Polyspermy
produces viable haploid/diploid mosaicsin sturgeon. Biology of Reploduction. Volume 99, Issue 4, October
2018, Pages 695-706, https://doi.org/10.1093/biolre/ioy092

(4) Diogenes Henrique de Siqueira-Silva, Taiju Saito, Amanda Pereira dos Santos-Silva, Raphael da Silva
Costa, Martin Psenicka, George Shigueki Yasui. (2018) Biotechnology applied to fish reproduction: tools
for conservation. Fish Physiol Biochem. 2018 Apr 29. doi: 10.1007/s10695-018-0506-0.

(5) Giiralp, H., Pocherniaieva, K., Blecha, M., Policar, T., PSenic¢ka, M., Saito, T. (2017) Development, and

effect of water temperature on devel opment rate, of pikeperch Sander lucioperca embryos. Theriogenology,
104:94-104. doi: 10.1016/j.theriogenol ogy.2017.07.050.

(6) Piva LH, de Siqueira-Silva DH, Goes CAG, Fujimoto T, Saito T, Dragone LV, Senhorini JA, Porto-
Foresti F, Ferraz JBS, Yasui GS. (2017) Triploid or hybrid tetra: Which isthe ideal sterile host for surrogate
technology? Theriogenology, 108:239-244. doi: 10.1016/j.theriogenology.2017.12.013.

(7) Giiralp, H., Pocherniaieva, K., Blecha, M., Policar, T., PSenicka, M., Saito, T. (2016) The migration of
primordial germ cells during late embryogenesis of pikeperch Sander lucioperca relative to blastomere
transplantation Czech Journal of Animal Science, 62: 121-129.

(8) Giiralp, H., Pocherniaieva, K., Blecha, M., Policar, T., P$enicka, M., Saito, T. (2017) Development, and
effect of water temperature on development rate, of pikeperch Sander lucioperca embryos. Theriogenology,

2017 Aug 1;104:94-104. doi: 10.1016/j.theriogenol ogy.2017.07.050.

(1-6) 6th International Workshop on the Biology of Fish Gametes

(7) Workshop on Aquatic Sciences Biotechnology

(1) Taiju Saito, Rie Goto, Nicola Rivers, Etsuro Yamaha."Production of germ-line chimeras in zebrafish”
in Vertebrate Embryogenesis: Embryological, Cellular, and Genetic Methods, 2nd Edition (Ed. F. Pelegri).
Methods in Molecular Biology.

(2) Rie Goto, Taiju Saito, Takahiro Matsubara, Etsuro Yamaga. Microinjection of Marine Fish Eggs.



Microinjection Methods and Protocols (Ed. Liu, Chengyu, Du, Yubin) Springer, Methods in Molecular
Biology.
(©) Q&A

@

@



