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In order to study the mechanisms that are involved in sperm morphogenesis and how the
species-specific shape and size of mature sperm are determined, it would be ideal to develop a
culture system which could support spermatogenesis using several species. Such an in vitro
system, in which the type of medium, temperature ete. are identical for some species, could be used
to compare spermatogenesis at the cellular and molecular levels. Since mature sperm of the newt
are very different in shape and size from those of Xenopus, it will be attractive to compare the
spermatogenesis in vitro between these two species. We have recently established in vitro
spermatogenesis from the primary spermaiocyte stage to the early, mid-spermatid stage for the
Japanese newt, Cynops pyrriwogaster and for Xenopus laevis. We have studied (1) the mechanism of
acrosome formation in Xenopus spermatid which were fused by hypotonic treatment, (2) the
mechanism of how the flagellar length of mature sperm is determined, in comparison between
newt and Xenopus and (3) the inhibitory effect of xanthine derivatives which increase the
intracellular concentration of cAMP.

(1) Cell fusion was induced in pairs of spermatids which were derived from single second-
ary spermatocytes, by simple treatment of hypotonic medium. In a fused spermatid, a single
acrosome was eventually formed whenever the cell fusion was induced during the course of
acrosome formation in each cell. Direct observation of the process of single acrosome formation
after cell fusion that was induced in spermatids which had completed acrosome formation showed
that single acrosome formation occur in two patterns; one is the fusion of two acrosomes and the
other is that one acrosome enlarges while the other diminishes gradually. The single acrosome
formation after cell fusion of spermatids each with a complete acrosome was inhibited neither by
colchicine nor cytochalasin B. These results indicate that neither microtubules nor micro-
filaments seem o play a role in formation of a single acrosome in a fused spermatid. That early
process of acrosome formation in fused spermatids was inhibited by cycloheximide indicates that
acrosomal formation is mediated by some protein(s) which were synthesized during the earlier
half period of acrosome formation and might be presumably located on the surface of acrosomes.

(2) Thekinetics of flagellar growth in synchronous suspension culture of round gpermatids
were compared between Xenopus and newt in vitro, the latter of which has about 13 times longer
flagella in mature sperm than the former. In Xenopus the average flagellar length increased to 36
um by the 6th day and then stepped growth, while in the newt, flagellar growth did not stop until
reaching 210 #m on the 9th day. Two major differences in kinetics of flagellar growth were found
between the two species. First, the initial rate of growth in the newt was about double the rate in
Xenopus. Second, the pericd of flagellar growth in the newt (9 days) was about double the period
in Xenopus (5-6 days). Actinomycin D (10 zg/mi) had no inhibitory effect on flageliar growth in
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either species, whereas cycloheximide (10 #M) inhibited flagellar growth by more than 80% in
both species. These results indicate that translational contrel presumably of flagellar protein
synthesis plays an important role in flagellar growth in beth species and in the difference in
flagellar length in spermatids between Xenopus and newt. Next, we examined how long tubulin
synthesis continues in Xenopus spermatids because major constituent of flagella is tubulin. #®g.
methionine was incorporated for 3 hr by spermatids in synchronous culture of cell suspension and
2 dimensional SDS-PAGE was performed, followed by flucrography. The results showed that the
intensity of tubulin spot decreased daily and could not be detected on the 6th day when the
fagellar growth stopped. In order to examine the stability of tubulin mRNA, we constructed
cDNA bank in Agtl] from testes of Xenopus and isolated cDNA clone of a-tubulin. We extracted
mRNA from suspension culture of spermatids of Xenopus and newt at a constant interval and are
now performing Northern blotting, using the a-tubulin cDNA as a probe.

(3) The effect of phosphodiesterase inhibitors, theophyliine and IBMX, on in vitro meiosis
of Xenopus and differentiation of spermatids of Xenopus and newt was examined. 20 mM
theophylline or 4 mM IBMX inhibited progression of meijosis at diplotene stage in primary
spermatocytes and interphase in secondary spermatocytes and also inhibited flagellar growth in
round spermatids. The effect was reversible. It was shown that the intracellular concentration of
cAMP in the presence of the inhibitor was 3-5 times higher than that in the absence. These results
indicate that increase of intracellular concentration of cAMP inhibits the progression of meiosis

and flagellar growth in spermatids.
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Tablel, T/ F /= vvDEvsundriFlitidqel,
77N Ay AN T AR ~AERE OIREE,

Cynops p. Xenopus 1.
5days 10 days 5 days
AcD 16.4% -4,1% 45%
(10 ug/mi) (95 PCs)* {83) (68)
CH 84.1% 88.7% 76.3%
{10 M) (92) (76) (72}

* total cell number of primary spermatocytes which underwent
two meiotic divisions to give round spermatids in 3 separate

experiments.
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NAEREOD TR EN LR TH BT
EMHOMIE 21, TOHFRESEY LT Y
DAY AFLNTHIET S &, BRESET )
BT 7Y Ay AHTNOD 235 KEMMTA &
UIRT YAy AT LD 2EERLI, BE
HEOEEEE S ¥ vy HARRER ORys
KEbbDEEZ NG, SHIDEEH~B
W, AENVETTUA Y AN OIS S
RNA L, 49 IdT # 5 2 THE LS
Wz 7 4 a— REREKEC M, tDNA 7o—7
FAOT IRNA Oft%: LIRS 2 FETH 3, &
o, BRI Oz R ~AERRE I AT SR A
IR & N BRI WSS B EM T FEL
S5 h, EEHERTHETIF /w42 D
EHZTHNAEREICHT 3BEMEMS T VA
¥, T OHFEMEEES N, IOTHHES LT,
&AﬁmEuMPQHRNAmﬁﬁﬁwLm@m
FREGE DT T B d B W IREINEA St B 1%
JU 1D L 5D, ’\/u:éhk.&é‘ ié’?( Dy
YR EOERNHETH BN, £FERLERK
ﬁ%@%;—fuymém%ﬁ%mu%Ntoﬁ
TE, T72UhyAHTAMT2OTOERLMHES
FTVALD, B LAV EITE, ~AENE
BEETE6HEKE, F2—7 ) rOoRKbIE
LAEREENE LB L0500 -1, BT,
ATV D>VTEFa—7 ) »OEKHAEET
B BhEFTNEN SLAT)THETIY
By AH LD ECEEF 2 -7 v OSEH
Fid TEMPSHIICENE, mRNA O&ERO
BV PHIERESE OB O TEEE A o & GRiE R
BTHADI, TLTRIEFA Y ETFTZ UL AN
TAORHBLICE T B F o — 7Y v mRNA OFF

FEVEE NS 120, RO BT & 25y
WRNA ZMH L, Fa—79 v cDNAICL S/
YT ay 5 Y IEFRSSLENE L, Foik
& LT, BEEEYERm ol OniEs & ot
Rk > TT 70 h Y 2 H D
cDNA ¥ 7 Z{E L, a-F o — 7 ) » cDNA
70— bli, BEChEROTEMES S
i L RNA D/ ¥ Y 7 ay 74 v 0 %5F
HoTOWARFTHEZ, &L, RNA OLEHIC
BOABHBENDB LD THENUL, K cell-free BT
ENLONELESLET NIV, b L, RNA
DOEEMEC ML SN T, BREE o%kE
KDWTHRAIECREEEAS, CDLH I~
ABREORENC D WT, HFL %@%Lr
W{FETH D, SHFHEEIAWERME SR
HBDETEEL T B,

3. CAMP L$5FiEak

FBFIERD » B L5 BEPE A phosphodieste-
rase DIHEANC & » THEBS W 2HEHPF i
1otz BREERSFEOREBHEE L oEFF
T, BRI RS L L&, BN D cAMP
IHEMRERT AT EBIEPHENI, ChETIRL
AWANRRICENT, in vitro OIBGER A cAMP
k> THEESNS Z LN TO SN
A CAMP iC L » THESN A T L B3H L W3
RTH 5, W, MM cAMP @ -FIck-~T¥
NS EERITENE S B WITEREAE D
HDIPNESIWME TN TS T 4 — ik - TP~
TVWABRPTH S, cAMP {kF++ —¥ic k3 %
VRSO ) YEHESIETD 2 TWEDRE I,
B2 TwaEThiEEoy v 2Bl »T
WEDDPFNTHL 2b D TH 3,

4. Bbbic

1. ~3. lmih~NTE &SIz, HEWRRSRS
O TBYO b EicE E LTI B 3 e
LA, ~AERERBMN S cAMP I & 551
Rk OE ic > W T—EORKEE T 5D & [
DG LTV, &8, S5l ~3oflHE
fitl L~ et & cell-free S &I Latkd, 35T,
OYEEBEE ST L <A TIESMIC Uit & EL
TWABRFZHDO - >DT7 7 o —Fh b btH
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BB VEEL TS,

FD—2EFN T oA FiohiT 52 BinTRIBOR
ETH D, WHMTHEERRILEA THR L,
NFToAf FICBOWTHEEFREMEC 5 C & 50
LMIRENTVE, =7 FIPRARKEVWTSH D
7 I VHMEFRAT oA FTRET S O EhEE
ENTWB, TIT, ATVPTIUAVAAT
WMCBWT AT o4 Fiokid 3 HEFHRRSE
CEME SRR ANAT O AL FO cDNA
NP REBFETH B, ~7T 04 F cDNA /Y
¥ 7 EFSEHIMD mRNA &%~ 4 7Y #4237
ZodickonToA FOLTHRELTY SR
TEHEETACENTESLTHA S, TORET
Kk oTa—FaEhTWE S vy EEREEL,
FoffitkE{Ey, SERO & Cicd B, R
i~ T, EDLSIERMBELT AT~
BLEVS T O - F I, FTIER O TR = 5
BLT—o2DENNLDTHEL S, Fk, 12
ETZUAYAH T AORMINETHETE AN
AT e R eE, ATV ET
AV AT IO — 7 WEEREFE-TE
OMifr 228 L THEAL, MToREREO L
SREHBZDOLER<E T &IOS ABREEN
CETHAD,

HH—DoDT 7 a—F(F MAPs (Microtubule-
Associated Proteins) Tb 5. B34, M
fARBOTRESNAEBEL FAPRAEE T
7o, oMY Ky NELER L TR HIE
L s, 2E0, ThEMeNE ORI, 225
ML ES THOHEEESA L EMNTES,
COESBHBEEIEFOEHELTE
MAPs B8 TH 59, £ T, HEHENE, Ho
Faite, ofRL o>k 2MIaE08EL, 4
MOt F 2 —7 ) v &% 3 V)T —&E LTENE
howLy {75 MAPs 24584 5, 22
f TR MAPs b 253 H skaTh
wFlb L, fEREED, BiEEH~5, zoMiE
FREPHIREBIH A~ T Z &, BFol
LB D RET M S e F 3—2 DI AERT
H53,

it fii3

ABFEE A EMEREIVE D & oW &5
FTITRbN D TH B, T iz, EIMEEE
FEB L UARTHZLEHEE L TS BAREN)
AR RO U, R & SRS
MEZ L, AF LAV TCOHELEDIVEE ST
Wil A, 743 YIRS EN T E
BTETHEOUAAEZEVTH -T2, COWESDH
RETHREERZRBIEICENTELLES
L, S bSO ERBIEIENET
5050 ThbH. KLLMD B ooy, Hil
AEMEERR TR O IL B AR & USRI, B
HEXEOABEER LB B 21ELOR NG
B EGtee TTIESEMOBEET S
WETH 3,
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