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The Fucus cggs is a lmost complr tdy sphe
rical íor sc,·eral hours aíter Íertilization. Then, 
a pa rt of its suríace bulges out to form the 
primary rhizoid. At this time, it is supposed 
that the substanc!'s that take part in the 
rhizoid formation a re accumulated to thr bul
ging region . Actua lly, in Coccophora eggs, it 
is reportcd that a rhizoidlcss embryo dt>vel
opes i ( a certa in cytoplasmic elements are 
stratificd by centrifugation a t a distance from 
the presumptive rhizo id rl'gion (Nakazawa, 
1960). In Acelabularia, the morphogenetic 
substance is directionally transported from the 
nucleu,-, that occupie,- thc basalmost region, 
to thc apical tip and thne it takes part in the 
cap clifferentiation (Hiimmerling. 1934). The 
nature o( this substance seem to be a kind of 
RNA originated from the nuclf'us or to he a 
combination of RNA and protein (Wnz, 
1959, 1962). Simila r intracdlular transpor
tation oí RNA would he expected in Fncus 
eggs. Thc writer staycd at the lnstitute of 
Algology, Muroran, Japan extending over May 
to June. 1964, to investigate the abo,·e ques
tion. The result will be prcsented in this 
paper. 

MATEIHAL Ar D METHOO 

Receptacles o ( Fucus evanescens wcre co
lected, washed i-f'veral times with íiltererl sea 
water to remo,·e diatoms and othe r miniature 
organisms allached on the surface. Aíter being 
washed, they were kept in Petri dishes with 
filtered sea watn. Eggs li beratecl and sank 
clown to the bottom o ( the dish were taken up 
with a pipette and were cultured whit ,-teri
lized ;:ra wate r contained in Petri dishes of 
40 mm in diameter and 15 mm in depth . As 
the present species is hermaphrodite, i. c. 
both the oogonia ancl the antheridia develop 
in the same conceptacle, the liberated ~ggs 
are prrsumed to be Íertilized already. Thus 
bring cultured, soon the eggs sink a ll(I adhere 
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to the bottom by the mucilage o í its own. In 
ha tr a day, most of these form the bulge of 
the prima ry rhizoid. At two stages, before 
and aftcr the bulging, the eggs were fi xed 
with Carnoy's fixatiw for 1 hour, washed 
with alcohol series, and soaked in water. These 
were divided into two lots. The one was 
stained directly by use of methyl grce-py
ronine solution for 10 minutes. rinsed with 
water, immerscd in tertiary butyl a lcohol for 
1 minute, then were transferred to 80 pe r 
cent alcohol. and were obsen -cd with a mi
croscope. The other lot was treated with 
0.2% RNase solution, adjusted at pH 7.1 by 
use of M/ 25 phosphate buffer, for 3 hours 
at 62° C, washcd with wate r, ancl then was 
sta ined in the same method as abO\·e. 

RESt..; LTS WITH DI SCUSSIO ' 

Beforc the bulging oí the rhizoid pole, the 
nucleus stained blue, and the cytoplasm red 
mixed with sorne blue-stained particles distri
buted uniformly around the nucleus ( fig. 
2A). Different from this, in the eggs treated 
with RNase, the red or blue cytoplasmic sta
ining could not be obsen·ed. This indicates 
that not only the red staining, but also the 
blue coloration oí the cytoplasm should be 
attribu ted to the presence oí RNA. Therefore, 
the blue-stained elements in the cytoplasm 
seems to be different from DNA, stained blue 
in the nucleu<: ancl cannot be digested by 
R~ase. 

In those eggs which bulged out the rhizoicl 
protuberence, a peculiar staining pattern wa!' 
observed . Tha t is, the red and the blue 
s taining oí cytoplasmic RNA appeared not 
uniformly, but it is limited to the range 
oí space from a round the nucleus to the 
tip o( the rhizoid bulging ( figs. lA, 28) . If 
two or three regions a re bulging side by sidc 
(figs. lB, 2C). opposi tely (fig. 2D ) or ra
dially (fig. 2El. tlir peculiar stai ning ap· 
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A a 
F ,c. l. Pho1og raphs oí Fucus eva11escc11s Cl!I!•, lml gin g 1lw rhizoid, ~,a inl'd "ilh nwthyl gr('('n-pyronine. 

F,c . 2. 1aini11g oí ribonuc l<'ic arid in cyloplasm ( in dol~) of F, era11 esce11s eggs. ole that the ribo-
nuc lc-ic ae id partielt-, a r\' l ran,port l'd Írorn around the nurlt:11 · to11 a rd, thc rhizoid extremity. 

pea rs corrcspondingly. lf the bulg ing eggs 
a re tested after being trea ted with H. -ase, 
the sla ining eannot be obscrved. The a bovc 
observations stron gly impl y tha t cytoplasmic 
R TA, born in thc nucleus, i uniformly dis
tri buted before b ulg ing of thc rh izoid pole, 
but la ter, a!te r the bulging of the rhizoid 
protubercnce, it is directionall y transportcd 
to the tip of that bulging and there it take. 
part in the rhizoid elonga tion. This rescmblcs 
the case o( A cetabularia in which the nucleus
or igina ted R TA is lransported to the stemp 
tip (Werz, 1962). The fact tha t sorne cyto
plasmic elernents a re sta ined blue with methyl 
g reen-pyronine and tha t they a re also diges
ted by RI ase. may suggcst that orne R A 
i al o s ta ined blue . Thus some Rna secms 
to have a s imila r p roperty wi th DNA. It is 
wefl known that the so-callcd rnesenger RNA 
i a high polyrner re flecting bot the structure 
a nd the p roperty of its ternplate, the nuclear 
D A. On the other ha nd, the peculiar blue 
sta ining o[ D TA with methyl g reen-pyroni
ne is aid to be attributed to its hi·gh polyrne
ri zation (Lison, 1960 ). If so, the cytoplasmic 

RKA p articfes sta ined blue as a bove may 
repre cnt such mes engers. th?t ma y take part 
in the j)l"Otein synthe is in the ti p of the 
rhizoid. 

UMMARY 

Fncus evanescens eggs were lained with 
meth yl g reen-pyronine solution bcfore and af
ter bulg ing of the rhizoid polc. As a rcsult, 
thc foflowing was made cfear. 

1 ) Before the bulg ing, red- a nd sorne blue
sta incd pa rticle,: a re demon trated in the cy
toplasm, a nd these pa r ticlcs are distributed 
uni for rnly in the cytopla m. The nucfeu,: i 
stai ned b luc . After the bu lg ing, the cytoplas
mic slaining occur selectivel y from around 
the nucfeus to thc tip o [ thc rhizoid protube
rancc in bulg ing. Both the red and thc blue 
cytoplasmic sta ining did not take place if the 
egg were testee! a fter being treatcd with 
R ase fo r 3 hours a t 62° C. 

2 ) The above ind ieates that thc ta ined cy
toplasmic elements represent RNA orig inatcd 
from the nucfetis, and it i directionally t ra ns-
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ported from around the nucleus to the tip 
of rhizoid to take part in the rhizoi d elon· 
ga tion. 
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membcr~ of thc lnstitute o( Algology, Muro
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