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Continuation of spermatogenic process throughout life relies on a proper
regulation of self-renewal and differentiation of spermatogonial stem cells which is
present in a special cellular organization called a niche. In spite of biological
significance of the spermatogonial stem cells, little is known about their behavior and
properties because of a lack of model system to approach the stem cell maintenance
and differentiation in several organisms.

In this study, I show the presence of subpopulations in zebrafish type A
spermatogonia which is classically considered homogeneous population, varying in
size, location pattern and cell cycle phase. Morphological analysis showed two types
of type A spermatogonia that are localized distant from basement membranes (termed
type Aq) and close to basement membranes (A.). The thymidine analogue
5-bromo-2’-deoxyuridine (BrdU) incorporation experiments showed that duration of
cell cycle of the type A spermatogonia was longer than that of the type Ag
spermatogonia. Tracing label-retaining cells (LRCs), after 4 weeks of chase, I
observed occasionally BrdU-positive type A, spermatogonia. Immunohistochemical
analysis using antibody against zebrafish homologue of Synthetic lethal mutant of
dpbll-1 (zSId5) which is able to distinguish between the quiescent cells and the
proliferation cells showed that type A, spermatogonia could be divided into two
subpopulations. One population is zS1d5-positive type A spermatogonia and the other
is zSld5-negative type A spermatogonia. In addition, many LRCs are contained in a
latter population. All the results suggest that zSld5-negative type A, spermatogonia
are most undifferentiated type A spermatogonia.

It is generally known that spermatogonial stem cells have ability to restore
spermatogenesis when a testis was damaged by a drug or irradiation. To elucidate the
characterization of type A spermatogonia, I examined the effect of cytotoxic reagent
busulfan on male germ cells. As a result, only type A, spermatogonia survived after
treatment of busulfan, and then recovered spermatogenesis. The morphological
observation suggests that type A, spermatogonia are the most resistant cell population
against busulfan in the zebrafish testis. Detailed analysis revealed that the number of
zSld5-positive type A spermatogonia increased transiently after busulfan treatment,
while the number of zSld5-negative type A, spermatogonia relatively stabilized. These
results suggest that both zSld5-negative and zSld5-positive type A, spermatogonia
would posses a feature of spermatogonial stem cells, like a actual stem cell and a
potential stem cell, respectively.

Furthermore, 1 developed the in vitro culture condition for supporting the
maintenance and proliferation of type A spermatogonia by the use of Sertoli feeder
ZtA6-6 cells for 1 month or so.

This study represents the first step towards further understanding the character
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of spermatogonial stem cells and molecular mechanisms to maintain the
undifferentaition status in teleosts.
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BFRIHMOEBEBMEZBBUOTCHERINE TS, JIVUEEEMAR (CE%HEKR) 0odacdE
HBBEBIUVEFANOSMEDPBEYICHE N TWEINSTHD, LOLEFEEHBOZIDLD
REEBDOEBICEELEFRARANZ V. FHRSABET I 7o v a0 EMBICERL.
TOMFEAMCOFHTEBZRSNCT 220, TTETORERNEHY. HENY—>OM®
R —N—BEFORERE, BEMBOEANZEGICODWTHEZB I o7z,

T4 PaBRERBCBNTIE. VMR —EOEEMARZ QAR Y X
FBHENICESN, BTFERIIZOVYAMNRNTBIabnd, ANANO—EOKE
Ml (51 7 ABRMR) ORI VELCZYA T BREEMBIEIEEIEER TRIKET
NEMET B,

EHRUFZ2HFEHCERETLE. 1T ARBEMRICIEEEICESE T2 Acl B & HKR
KOEENTHEICHNET S Adt O 2BEMNELALKL. BrdU OV AF o1 AERZ
BRE2RREBETTBIRoEZA, AcliZ AR T BEEMBLD BEEICE W
FMlzf>Z &, 512 Acl @H1Z label retaining cell WEET D Z ENHIBA L, Acl M
Bl TOMEE/FD EHBMI N,

Thdb, INETYH—EEZONLYA T ABERRRICIZZOEENOMECHEE
BN BBOBERFEET L TFHIN. THEERN T IR FY—N—2FT-0. &
RS A DNA #5823 H L. prereplicative complex DM EE, Sld5DET 57 4w
PadREOS (281d5) ZHEEL /=, Slds WERB TRAINZN, EZEDERICE E
Fa., MRARICAZMETEIECHRSERT I ENAMSNT NS, 281d5 O Him
Fe® 7570y 8T Slds REEMRFT L. 281d5 ZMEDKRE, BLU
BERNCBT5MREAMOEIL, BRXUOBHBICEFEICELSHSELAEREEZRLEZ. &
D zSlds FLMFEZAWVWTHEOHMBRAEB IR0 2R, Acl ® 49%13 281d5 F H 5 «
TTHoM, Adt TRZFDIFEAE (92%) 2 281d5 R F 4 T Thol. Tabb,
Acl DFIHHIT GOHICE EF o TnBH, Adt BFNEXMNBWIC., ERoMRIEES
o TWLIEFHITHDLNIEREZH/ L

WHREIAPTETHIC, BEPOSMMLIBREOATEMIE % Busulfan LLEIZ X > THEERAID
BREL., 0%, BTEAVPEATI2BRICBIDR A MEBEELA, Aclid 1 BRIEFLE
T3HULEML, TOBRBALTIEHIBEFEROBHBEENV AN ENEZ, —BH

WML Acl @ Slds B ERRD &, X HTF 4 THREEZ—ETHBHDICHL., R
T4 TN SEREEICEMLTBD A OHCEMLBEL TWD I ENRTBINE.

FHEEARZO Busulfan LEBEORELI VYA T AKEMBEEZ 8 L. in vitro 5%
FRORBEOLHSZ, BrdUBLVEEMIE Y-~ —TH 5 Vasa EHEORBE LD, ¥ 17
AREFEHEN1 B0k, EHFELEETLIEEEZR DT TNS,

COEDIDRFBIAVITIREEZWNRBELARBRNS T4 7 ABEMRICIE Acl-S1do-H
Rel I-S1ds+ i, BLUT A HBEO RS ES SBENEET D) ZELE2HAL., B
?ﬁ;ﬁi{%fﬁﬂv@ﬁ%&ébﬁ\ FnTnA dormant stem cell. potential stem cell. B
K differentiating A type spermatogonia IS L TWAAIER ZRLZ. I HES
BOEEHMEMEOREOEBR ELRI2EEREHRTH S, LIS OME L2 LD EN

— 280 —
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