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Buds of hydra also elongated despite total inhibition of 
mitotic activity by radiation 9. Hydranth initiation in- 
creased in Podocoryne colonies subjected to starvation I~ 
although mitotic activity would be expected to decrease 
under these conditions. Localized cellular proliferation is 
probably not a common morphogenetic mechanism in the 
hydrozoans. 

No elongation was detected in 7 stolons during a 4 h 
interval between tip ablation and fixation, although the 
presence of dividing cells was subsequently confirmed. 
Tipless stolons left undisturbed for 5 h or more usually 
regenerated motile tip regions and resumed elongation. 
Isolated sections of stolons sometimes regenerated motile 
tips at both ends and extended in both directions. 

The observations described above suggest that active 
motility of the stolon tip in Proboscidaclyla does not 
depend upon cellular proliferation and serves a necessary 
function in stolon elongation. This is not to say that 
physical stret_ching is the only way stolons increase in 
length. Some mitotic activity does occur in the proximal 
portions of non-irradiated stolons, It has also been 
suggested that viable cells migrate to growing regions of 

hydro id  colonies t h ro u g h  the  gas t rovascular  cav i ty  2,5, 
a l though  th is  seems improbab le  in isolated s tolon t ips.  

W h e t h e r  cellular prol i fera t ion and migra t ion  ac tua l ly  
figure s ignif icant ly  in the  normal  e longat ion of Probosci- 
daclyla stolons canno t  be resolved on the  basis  of the  
evidence given. However ,  t he  s tolon t ip  is clearly ident i -  
fied as a moti le  organ whose  locomotory  ac t iv i ty  is an 
essent ial  concomi t an t  of s tolon elongation.  

Rdsumd. Les por t ions  d is ta les  des s tolons du Probosci- 
dactyls /lavicirrata sont  des organes moteures  d o n t  les 
activit6s jouent  un r61e essentiel  dans  l '61ongation du 
stolon. 
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Micronuclear  Mitos is  in the Life Cycle of a P lur imicronuc leate  Strain of E u p l o t e s  c r a s s u s  I 

In  Euplotes crassus, a ciliate mar ine  species, it  has  been 
found  ~ that s t a rva t ion  m a y  b r ing  a b o u t  a physiological  
reorganiza t ion  of pel l icular  s t ruc tures  as well as a mi to t ic  
divis ion of t h e  single micronucleus,  no t  accompanied  by  
cytokynesis ,  B y  successive reorganiza t ion  processes,  some 
micronuclei  m a y  accumula te  in a c o m m o n  cytoplasm.  
However ,  only  1 micronucleus  divides  dur ing  the  vege- 
t a t ive  r ep roduc t ion  which  ensues af ter  reorganizat ion,  
while  t he  supe rnum era ry  ones are sor ted  out  in daugh te r  
ceils w i thou t  resorpt ion.  In  th is  way  unimicronuclea te  
cells are again formed as asexual  r ep roduc t ion  goes on. 

A search has been  m a d e  to  f ind out  whe the r  any  one of 
the  nuclei  p resen t  in t he  cy top la sm can en te r  mi tos is  in 
the  life cycle of tile ciliate, or if the  nuclear  p roduc t s  of the  
same nucleus always t ake  p a r t  in  t he  d ivis ion process.  I t  
m u s t  be n o t e d  t h a t  all nuclei,  no m a t t e r  how many ,  are 
der ived  t h r o u g h  mitosis  t rom the  same mother -nuc leus  
and  t h a t  all of t h e m  s h o u l d  lee in G 2 phase  as D N A  
dupl ica t ion  s tage begins  a t  la te  te lophase  in Euplo tes  ~, 3. 

The rou t ine  t echn iques  used are r epor ted  in deta i l  else- 
where  ~. Only those  s t r ic t ly  necessary  will be descr ibed 
here. As mater ia l ,  s t ra in  17 of E. crassus, Pisa  collection, 
has  been  used extensively.  Lines  of th is  s t ra in  consists  of 
uni- and p lur imicronuclea te  cells. 

Results. Firs t  of all, i t  was ascer ta ined  by  spec t ropho to -  
met r ic  analysis  t h a t  t he  a m o u n t  of Feulgen posi t ive  
mater ia l  of d i f ferent  micronucle i  in res t ing  stage inside 
a cell, and  of d i f fe rent  cells, averaged a round  the  same 
a rb i t r a ry  uni ts  (Figure 1), conf i rming t h a t  all nuclei  are 

in G~ phase.  This  analysis  was  carr ied ou t  using the  
appa ra tus  descr ibed by  BENXI~E'rTI and  VIOLA MAGNt 4. 

Cells of a p lur imicronuclea te  line were allowed to  
divide 2 or 3 t imes  in cul ture fluid w i th  3H- thymid ine  
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Fig. 1. Content of micronuelear Feulgen positive material expressed 
in arbitrary units (abscissa); in ordinate, number of micronuclei. 
The data were derived from 14 cells. 
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Life cycle phases No. specimens Unimicronucleate Plurimicro 
examined specimens nucleate 

specimens 

Specimens with 
1 labelled 
mieronuclei 

Specimens with 
2 labelled micronuclei 

Asexual reproduction 577 406 171 577 -- 
Conjugation 215 155 60 215 ~ -- 
Reorganization 176 59 75 134 42 
1st Post-re0rganization fission 438 223 191 414 24 

Micronuclear behaviour in the plurimicronucleate strain 17 in different life cycle phases. Strain 17 includes uni- and plurimicronucleate ceils. 
Other explanations in the text. ~ In conjugation, the labelled lnieronucleus is that undergoing the first pregamic fission. 
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(20vCi/ml) added and then  washed, f ixed and prepared 
for au toradiography.  The  results repor ted  ill the  Table,  
first  row, indicate  t ha t  only  one micronucleus,  among  the  
m a n y  present,  is labelled (F~gure 2), thus  suggesting tha t  
i t  is a lways one and the  products  of the  same micronucleus  
which divide dur ing vege ta t ive  reproduction2 

Cells of p lur imicronuclea te  line wi th  one micronucleus  
labelled dur ing b inary  fissions were repea ted ly  washed 

Fig. 2. Cell which passed through fissions in "H-thymidine medium. 
Maeronueleus (ma.) heavily labeled; only 1 micronucleus (a. mi.) 
labelled out of the 3 present; r. mi. --  unlabelled mieronuelei. 

out  and then  mixed  wi th  cells of complemen ta ry  ma t ing  
type  hav ing  only one micronucleus.  Pairs were f ixed after  
3-4 h f rom the  onset  of conjugat ion  when the  micronucleus  
is normal ly  engaged in the  mi to t ic  pregamic  division. 
The ac t ive  micronucleus of the  p lur imicronuclea te  par t -  
ner is always and uniquely  the  labelled one (Figure 3; 
Table,  second row) which is to be ident i f ied wi th  t h e  
micronucleus  act ive  also dur ing asexual  reproduct ion.  

Cells of  a p lur imicronuclea te  line wi th  one, 3H- thymi-  
dine labelled micronucleus  were sent th rough  reorganiza-  
t ion by s tarvat ion.  As soon as reorganizing cells, recogniz- 
able by  thei r  comma-shaped  form, appeared in the  
culture,  t hey  were f ixed and prepared for autoradio-  
graphy.  As one mus t  recall, dur ing this  process one 
micronucleus undergoes mitosis  in a var iab le  percentage 
of reorganizing cells. I t  was found t h a t  29.5 % of the  cells 
examined  showed 2 labelled micronuclei  (Figure 4); the  
remain ing  ceils had only one labelled micronucleus (Table, 
th i rd  row). Moreover,  in a paral le l  exper iment  wi th  
animals  of the  same iine, i t w a s  ascer ta ined t t tat  32 % of 
reorganizing cells had  undergone micronuclear  mitosis.  
As the  percentage values  of the  2 exper iments  are close 
enough, one m a y  conclude tha t  the  2 labelled nuclei  found 
in reorganizing cells derive f rom the  ac t ive  micronucleus  
Iabelled dur ing b inary  fissions. 

Reorganiz ing  cells of a p lur imicronuclea te  line were 
singly isolated, a t  the  end of the  process, in fresh cul ture 
fluid wi th  3H- thymid ine  added. They  were a l l owed  to 
divide once and then  bo th  products  of the  divis ion were 
fixed and prepared for autoradiography.  All t h e  cells 
examined  showed ei ther  1 or 2 labelled micr0nuclei .  An 
exper iment ,  s imul taneously  carried out  on cells of the  
same line, indicated that ,  among  190 specimens, 57 % had 
undergone micronuclear  mitosis  dur ing reorganizat ion.  
The da ta  repor ted  in the  Table, 4th row, are therefore  
in terpre ted  ill this  way:  in about  125 cells (57 % of 432/2) 
micronuclear  mitosis  occurred dur ing reorganizat ion,  bu t  
2 micronuclei  d ivided a t  the  first  pos t - reorganizat ion 
fission in only 12 of these ceils. This  would account  for 

Fig. 3. Conjugating pair; the plurimicronueleate partner shows a 
labelled mieronucleus (a.mi.) engaged in the first pregamie mitosis 
and 2 resting, unlabelled micronuelei (r. mi.). 

Fig. 4. Reorganizillg specimen with 2 labelled micronuelei (a. mi.) 
-and 2 unlabelled ones (r. mi.). 
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t h e  24 cells f ound  w i t h  2 label led  micro  nucle i  o the rwise  
unexpl icab le ,  unless  one assumes  a m i s d i s t r i b u t i o n  of t he  
2 mi to t i c  p roduc ts ,  wh ich  was neve r  observed .  I n  al l  o the r  
ceils, on ly  i mic ronuc leus  divides,  a l t h o u g h  i t  is imposs ib le  
to  t r a c k  down wh ich  one in t i le  case of p lu r imic ronuc l ea t e  
cells. 

Conclusion. The  d a t a  r epo r t ed  above  p o i n t  to  a micro-  
nuc lea r  genet ic  c o n t i n u i t y  in  p lu r imic ronuc l ea t e  ceils of 
E. crassus. I n  successive cell genera t ions ,  t h e  nucleus  
wh ich  d iv ides  is a lways  a p r o d u c t  of t he  p reced ing  mitosis .  
An  excep t ion  m i g h t  be found  in  t he  f i rs t  pos t - reorgani -  
za t ion  f iss ion as, for example ,  if one assumes  t h a t  in those  
p lu r i ln i c ronuc lea te  cells wh ich  d id  n o t  undergo  micro-  
nuc lea r  mi tos i s  whi le  reorganiz ing,  t he  d iv id ing  nuc leus  
was no t  a p r o d u c t  of t h e  las t  mi tos i s  p reced ing  reorgani -  
zat ion.  Such  genet ic  c o n t i n u i t y  m i g h t  be  a c c o u n t e d  for b y  
t he  ex is tence  of u n i q u e  i n f o r m a t i o n  ava i l ab le  pe r  cell 
car r ied  b y  t he  mic ronuc leus  i tself  a n d  dup l i ca t i ng  w i t h  it. 
A l t h o u g h  n o t h i n g  is k n o w n  a t  p r e s en t  a b o u t  t he  n a t u r e  
of such  in fo rma t ion ,  i t  is w o r t h w h i l e  to  m e n t i o n  one of 
t he  hypo thes i s  p u t  fo rward  b y  Mtn~Ti a n d  P l ~ s c o T ~  ~ to 
exp la in  t h e  presence  of R N A  in t h e  mic ronuc leus  of 
Tetrahymena: 'm ic ronuc lea r  D N A  is s y n t h e t i z e d  in s i tu  
b u t  func t ions  w i t h i n  t he  mic ronuc leus  r a t h e r  t h a n  mig ra t -  
ing out .  Such  a s i t u a t i o n  m i g h t  i m p l y  a role of micro-  
nuc lea r  R N A  in t h e  rep l i ca t ion  of mic ronuc l ea r  DNA,  
etc.. 

A direct macronuclear involvement in the information 
transmission appears less valid. Indeed, in that case there 
would be an accmnulation of information in the cytoplasm 
which in turn should cause a random choice of the target 

micronucle i .  A n y  one, or more  t h a n  one, mic ronuc leus  
would  t h e n  be  expec ted  to divide.  

The  hypo thes i s  of un ique  mic ronuc l ea r  i n f o r m a t i o n  
expla ins  al l  t h e  d a t a  w i t h  t he  excep t ion  of w h a t  h a p p e n s  
a t  t h e  f i r s t  pos t - r eo rgan i za t i on  f iss ion w h e n  in  90 ~o of 
t he  cells w i t h  2 mi to t i c  p r o d u c t s  on ly  one, in s t ead  of two,  
divides.  B u t  we m i g h t  a s sume  t h a t  mic ronuc l ea r  infor-  
m a t i o n  could be  r egu la t ed  a n d  con t ro l l ed  a t  t h i s  stage,  as 
i t  is du r ing  sexual  r e p r o d u c t i o n  w h e n  n u c l e a r  d i f fe rent ia -  
t i on  of p r egamic  a n d  m e t a g a m i c  d iv is ions  is associa ted  
w i t h  specific cy top l a smic  regions  % ~ 

A n  e x p e r i m e n t a l  a p p r o a c h  to  t h e  h y p o t h e s i s  set  f o r th  
above  is u n d e r  e x a m i n a t i o n  b y  i nduc ing  mi tos i s  of super-  
n u m e r a r y  nucle i  whi le  b lock ing  t h e  normal ,  ac t ive  one. 

Rdsumd. Darts les d i f f6rents  phases  du  cycle r ep roduc t i f  
d ' u n  s tock  p lu r imic ronuc l6a i re  d'Euplotes crassus c 'es t  
t o u j o u r  le m~me m i c r o n o y a u  qui  est  su je t  ~ la d iv i s ion  
mi to t ique .  Nous  avons  expl iqu6  ce t t e  con t inu i t6  g6n6t ique 
mic ronuc l6a i re  p a r  l ' ex i s t ence  d ' u n e  un ique  i n f o r m a t i o n  
cel lulaire  r6 s idan t  das  le m i c r o n o y a u  e t  qu i  se d o u b l e r a i t  
avec  le m i c r o n o y a n  m~me.  
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Lumibre et m o r p h o g e n b s e  du thalle de l'Acrochaetium sp.  (Rhodophytes )  

Si la r6ac t ion  des p l an t e s  supgr ieures  ~ la lumi~re  est  
m a i n t e n u e  b i en  connue,  il n ' e n  es t  pas  de m6me  chez les 
a lguesl .  P o u r  une  m6me  algue, les cu l tu res  son t  s o u v e n t  
m a i n t e n u e s  dans  des cond i t ions  d ' 6c l a i r emen t  tr~s va r i a -  
bles (en dur6e et  en qualitY) d ' u n  e x p 6 r i m e n t a t e u r  ~ l ' au t re ,  
ce qu i  r e n d  difficile la compara i son  des d i f f6rents  r6sul ta ts .  

Nons  avons  pu  d 6 m o n t r e r  que pou r  une  souche d'Acro- 
chaetium sp. (Rhodophyc6e) ,  la croissance est  s t imul6e  p a r  
des 6c la i rements  longs (de 18 h p a r  24 h). U n  6c la i rement  
con t inu  en lumi~re  b l a n c h e  (24 h /24  h) est  encore plus favo-  
rab le  5~ la croissance.  P a r  con t r e  u n  6c la i rement  de 23 h 
sur  24 h est  au  con t ra i r e  b e a u c o u p  moths  efficace et  mgme 
i n h i b i t e u r  e. Lorsque  les r a d i a t i o n s  m o n o c h r o m a t i q u e s  
r e m p l a c e n t  en p a r t i e  l ' 6c la i r ement  b lanc ,  elles son t  d ' au -  
r a n t  plus  efficaces qu 'e l les  co~'ncident avec  les zones d ' a b -  
so rp t ion  des sys t~mes  pho t o s yn t h6 t i ques ,  ce qui  sugg~re 
u n  r61e p r e d o m i n a n t  de la p h o t o s y n t h g s e  p a r  r a p p o r t  au  
pho top6r iod i sme  p r o p r e m e n t  di t .  

Nous  avons  effectu6 le spect re  d ' a b s o r p t i o n  in v ivo  de 
I'A crochaetium sp. ; l ' a b s o r p t i o n  es t  61ev6e ~ p a r t i r  du  Vio~ 
let  j u s q u ' a u  j aune ;  elle d i m i nue  r a p i d e m e n t  aux  longueurs  
d ' o n d e  sup6r ieure  sauf  dans  le rouge  clair.  Ce spec t re  
d ' a b s o r p t i o n  est  vo is in  de celui r6alis6 p a r  FORK s sur  Pof -  
phyra per/orata; or chez ce t te  a lgue rouge, le m~me a u t e u r  
m o n t r e  que  l ' a c t iv i t6  p h o t o s y n t h 6 t i q u e  mesur6e en  6claire- 
m e n t s  m o n o c h r o m a t i q u e s  es t  e s sen t i e l l emen t  l imi t6e  aux  
r ad i a t i ons  de longueurs  d ' o n d e  comprise  en t r e  500 et  

-660 urn. Or u n  effet  sp6cif ique s t i m u l a t e u r  des r a d i a t i o n s  
bleues  s u r ' l a  croissance en  longueur  des f i l amen t s  a 6t6 
mis  en  6vidence.  L ' e f fe t  est  inexp l icab le  p a r  le seul m6ca-  
n i sme  de la pho tosyn th~se .  L ' a l l o n g e m e n t  des f i l amen t s  
6 r an t  u n i q u e m e n t  dfi, chez ce t te  R h o d o p h y c 6 e  aux  divi-  

sions cellulaires,  il t a u t  doric no t e r  que  les r a d i a t i o n s  bleues 
de 476 n m  s t i m u l e n t  la d iv i s ion  cellulaire 4. 

Compte  t e n u  de ces donn6es  nous  avons  6 tudi6  l ' in f lu-  
ence de l ' i n t ens i t6  d ' 4c l a i r emen t  sur  la  morphogenbse  du  
tha l l e  ramif i6  de l'Acrochaetium. Les souches  sont  en t re-  
t enues  sur  le mi l ieu  de FRIES 5. Aprbs  pu r i f i ca t i on  p a r  
passages  successifs sur  des mi l i eux  c o n t e n a n t  d ivers  
an t ib io t iques ,  les cu l tu res  son t  m a i n t e n u e s  sur  mi l ieu  de 
FRIES add i t i onn6  de t e l lu r i t e  de p o t a s s i u m  ~ 10 rag/ l ;  cet  
i n h i b i t e u r  emp6che  t o u t  d 6 v e l o p p e m e n t  bac t6r ien ,  mats  
ne  modif ie  p r a t i q u e m e n t  pas  le d 6 v e l o p p e m e n t  de l ' a lgue  4. 
Les cu l tu res  son t  plac6es en  4c la i rement  con t i nu  b l anc  
f luorescen t  <~ Blanc  super~> Mazda,  ~ une  t e m p 6 r a t u r e  de 
16~ ~ 

1. L ' 6c l a i r emen t  op t imal ,  p o u r  la croissance en  longueur  
des f i l aments ,  est  de 3500 ergs cm-~s -1. Les fa ibles  c o m m e  
les for tes  4nergies son t  i nh ib i t r i ce s  (150 ergs cm-~s -1 et  
9000 ergs cm-Zs-1). 

2. L a  longueur  (50-60 ~m) a t t e i n t e  p a r  chaque  cellule 
est  i n d 6 p e n d a n t e  de l '6c la i rement .  Le r6su l t a t  oppose  donc 
une  lois  de p lus  les algues aux  p l an t e s  sup6r ieures  soumises  
au p h 6 n o m ~ n e  de l ' 6 t i o l emen t  6. 
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