Information Transfer in Molluscan Embryos
FLioxINOER' first pointed out the possible use of actino-
mycin to find out whether oxobryonic information transfer
ia soquontial. According to him mRNA for particular
organs is “‘released in the oytoplasm immodintcly before
differentiation”. If this view is corroot, it should be
posaible to suppresa the differentiation of orguns sclec-
tively by treating the embryos (with inhibitors liko adtino-
mycin} at specific stagea. Ideally, it should bo nocessary to
follow up such expori with diographic and
biooh 1 teats for suppression of RNA synthesis. Such
seloctive organ suppressions, however, would bo intorcet
ing per se and y any good examples sro known. I
have reported® the inhibition of pigmented sensorial
organs of Ciona by aotinomyein and chromomycin. The
latter drug, imown to inhibit symtheais of RNA?, lso binds
to DNA, like aotinomyecin®$, and its effecta on Ciona are
similar to those of aotinomyein??,

Similar experimenta have now been carried out with
Limnaes. The ogga were oollected from leaves of aquatin
plants in the pond or in earthen voesels kept in the
laboratory.

Effocte of 50 y/ml. of actinomyoin and chromomycin 4,
wore similar. 8hort troatmonts (2 and 4 h) duriog early
aleavago, from the two coll stage onwards, cannot stop

is or even hatohing. Prolanged treatment
(28 h, 48 h or more) during the trochaphore stage exerlea
marked offeot. Treated ombrycs do not develop much




boyond the trochophore stage; abnormal trochophores
continue to rotate within the egg capsule while controls
hatch.  Such prolonged tr at late hophoro or
carly veligor atages oannot stop the prmcupnl organo-
genesis nlthough abnormaliti
that the drugs have penomtcd) Trochophorea and
voligers at difforent. stages wero troated with (100 y/ml.)
uctinomy<cin for shortor perioda (90 min). The results
confirm that the drug is & very offective inhibitor of
morphogoneais at the early stage of the trochophore.
Short troatments (with 100 y/ml.) produce rosults in the
early trochophore which aro comparable with thoso men-
tioned above, while organogonesis cannot bo suppressed
at later stages; though malformations and abnormalities
do occur. A possibly explanation of theso fucts is that
during the trochophoro atagoe a largo smount of informa-
tion is roleasod. Furthermoro, troatmonts at successive
stages indicato a “‘wavo like"” or rhythric sonsitivity to
the toxic effect of drug, that is tho cmbryos dio (aftor
organogonesis) if troated at certain lnber stages. Such
SUCCESSIVO T did not sel any
specific organ but the postorior parte \vere nlwuys more
senaitive and in & numbor of cases practically naked snails
{with very rudimontary shella) were seen to hatch. This
can also take piaco if troatment is givon at tho stages of
unstrulation, !ate morula or early voliger. Sherbet and
Lukshmi® obtainad similar results with Planorbis exuatus,
tranted with cortain inhibitors of protoin and RNA.
Similar results, howover, have been reported also with
lithium chloride’. But at cermm stages lithium chloride
marked hali litieg?:}® \\'hlle at no
ﬂmga of develop does tr with y
(50 y/m.) exert such eoffects.

Unliko sea-urchin''? and Ciona'?, Limnaea eggs
treated at tho stage of cerly cleavage with actinomycin
(50 y/ml.) and chromomycin (50 y/ml.) and then put back
nto water dovelop more or less normally and can hatch,

Ithough at the trochog stage tr of the sama
duration (45 h) or less (2 h) induce abnormalitios and
prevent hatching. Perhaps binding to DNA occurs moro
eozily ot later stages. The marked effocts of troatment
with 100 y/rol. of actinomycin show that the eggs aro
permeable to tho drug at carly cleavage.

Ono of us (R. L. B.) thanks Professor G. Reverberi,
Professor P. R. Gross and Professor R. A. Flickinger for
their critical commenta.

Addendum: (1) Selective suppression of the *'skeleton’
in sen-urchin by actinomyein has now been achieved
{personsl communicetion from G. Grudics). (2) The
problom of pormeability of actinomycin in oggs of Limnaea
at an early stago can be overcome, in principle, by employ-
ing labelled Mtinomycin

Note added in proof. Incorporation of horus-32
shows indeed o peak at Lrochophorﬁ whlch gmdunll\
tdeclines in tho veliger stage. Actinomyecin (100y/ml.) cnn
suppress incorporation by 50u per cent.
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