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Analysis of Oocyte Maturation in Starfish Induced by

1-Nitrobenzyladenine Position-Isomers

M. MrTA, M. SANEYOSHI®!, M. SAITO®!, M. YOSHIKUNI*2 and Y. NAGAHAMA™

Full grown starfish oocytes are arrested at the prophase of the first meiotic division. Meiosis resumes in
response to the natural maturation-inducing hormone, 1-methyladenine (1-MA). Similar to the bioactivity of 1-
MA, 1-benzyladenine is an active inducer of oocyte maturation in starfish; however, its biological activity
decreases relative to the side-chain length at the N! site. To determine the stereo-specific properties of 1-MA
receptors, we examined the maturation-inducing activity of several novel N'-substituted adenines in the starfish
Asterina pectinifera. 1-(p-Nitrobenzyl)adenine was found to induce oocyte maturation. Although 1-(o-
nitrobenzyl)adenine, 1-(m -nitrobenzyl)adenine, 1-(2,4-dinitrobenzyl)adenine and 1-(p-metoxybenzyl)adenine
showed no effect, 1-(o-nitrobenzyl)adenine and 1-(m -nitrobenzyl)adenine prevented 1-MA-induced oocyte
maturation. Furthermore, these agonists and antagonists inhibited the binding of [*H]1-MA to receptors in oocyte

cortices. The result obtained indicate that the regiospecific structure of the N!

activation of the 1-MA receptors.
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Fig. 1. Structures of the 1-MA analogs used in this
study.
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Table 1 Biological activity of 1-methyladenine and
1-methyladenine agonists

Compounds ECq (uM)
1-Methyladenine { 0.05
1-Benzyladenine @ 0.07

1-(o-Nitrobenzyl)adenine 3)
1-(m-Nitrobenzy)adenine (@) Inacuve®
1-(p-Nitrobenzyl)adenine s) 18

1-(2.4-Dinitrobenzyf)adenine (6)
1-(p-Mothoxybenzy)adenine  (7)

Inactve*

Inactve*
Inactive®

ECsots 0xp as the for 9 50% g vesicle
breakdown in starfish oocytes. Ni n are
shown in Fig. 1. *Higher concentration tested, 100 - 200 uM.

structures as
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Dose-response curve for the effect of 1-MA
and its agonists on oocyte maturation in the
starfish Asterina pectinifera.  Biological
activity in 1-MA (1)(@), 1-BA (2)( 4 ), and 1-
pNBA (5)( ¥ ) was determined as described
in Materials and Methods. Values are the
mean & SEM of four different experiments.
ECso values are given in Table 1.

Table 2 Effect of 1-benzyladenine derivatives on
1-methyladenine-induced maturation

Compounds ICso (M)
1-{o-Nitrobenzyl)adenine (3) 60
1-(m-Nitrobenzy)ladenine (4) 10
1-(2,4-Dinitrobenzyl)adenine  (6) Inactive®

1-(p-Methoxybenzyl)adenine (7) Inactive*

In all experiments, 1-mathyladenine was used atthe concentration 0.1 uM. 1Csq 15 the
dose for 50% inhibition of oocyte maturation. Numbers in parentheses are chemical
structures as shown in Fig. 1. *Higher concentration tested, 100 - 200 uM.
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Fig. 3.

Inhibition of 1-MA-dependent oocyte matur-
tion by 1-oNBA (3)( @) and 1-mNBA (4)(4A).
In all experiments, 1-MA was used at the
concentration of 0.1 x M. Values are the
mean = SEM of four different experiments.
ICso values are given in Table 2.

Fig. 4. Cortices isolated from full-grown prophase-
arrested oocytes of the starfish Asterina
pectinifera. Bar shows 10 g m.
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Fig. 5. Competition between [FH]1-MA and its
analogs for thhe binding to receptors in
oocyte corties from starfish A. pectinifera .
Oocyte cortices were incubated at 20°C for
30 min with a mixture of 0.1 x M [FH]1-MA
and 0.1 mM unlabeled analogs. The specific
binding of [FH]1-MA in the absence of
unlabeled analogs was taked as 100%.
Values are the mean & SEM of triplicate
determinations of a representative experi-
ments.

LRESOAFFTIEEFFO 1-pMBA () 1ET7 T= X
MZOT YT AMIb R bhdholzdt, JitA
FEIEPNMICO LABTHSEE LTERT S
IR LEZLONDLENLTHD, TNTIE, LENST
& ZDTIXZFOERVR L Z2hEV) &, Ri3H
ZEES oy EONENEBRICLIZbDIELELS
b, I-NBAGBRMESVFILD PHII-MA D 2 L
Ty ANDEGIINLTRETAI DL, F5HE
YRR OREEG 2 TWDEZ LI3ENT
BHd, Thbb, NI L THEFIS | o @ik
SEREOMEERICEESZ L LTH I HRNEENFS
WE, TT=A P L LTOERIEE Y, LAY
Y CRICEWA L MER A O P o EERy
PR EOREIIEEERLL, IMADT ¥ T
AMELTIERILCLE Y WiEEARSH L EBDILE
(Fig. 6)e COZ &3 = F a2 db o4
HEHOAS Doz 1-ANBA(G) 2D BT E S
B9, SEOFERT, RO I-MASERICHTZE
HFNE 7 D RE L BLR L S O%Er. BRI ERE
ThoEEbIEL,

1-BA and 1-pNBA

Fig. 6. Model of the stereo- Xecific properties of 1-
MA, 1-BA and 1-p NBA with its receptors.
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