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D e v e l o p m e n t  of the E g g s  of Phal lus ia  m a m m i l -  
lata in S e a - W a t e r  Devo id  of Su lphate  Ions  

The presence  of su lpha te  ions (SO~) is indispensible  for 
the  normal  d e v e l o p m e n t  of the  sea-urchin  l& Eggs of 
Paracentrotus lividus, which  develop in sea-wate r  free 
f rom SO~-, give rise to animal ized larvae 8A. 

The presen t  pape r  repor t s  the  results  of an exper imen-  
ta l  s t u d y  of t he  deve lopmen t  of an ascidean, Phal lus ia  
mammil la ta ,  in the  absence of SO~ ions. 

The eggs t a k e n  f rom the  oviducts  of P.  mammi l la ta  
were divided be tween  3 vessels:  one of these con ta ined  
artificial sea-water  p repa red  by  HORSTADIUS' me th o d  5 
(corresponding to the  compos i t ion  of the  wa te r  in the  
Gulf of Naples) ; the  second conta ined  artificial sea-wate r  
in which  the  MgSO 4 had  been  replaced by  an equiva len t  
q u a n t i t y  of MgC12; and the  th i rd  conta ined  f i l tered sea- 
water .  

The eggs were fert i l ized by  in t roduc t ion  of a drop  of 
sperm into each vessel;  the  vessels were t hen  placed in a 
t h e r m o s t a t  a t  18~ A propor t ion  of the  larvae t h a t  
developed were f ixed in 10% formalin  in sea-water ,  and 
pho tographed .  The r emainder  were fixed in Bouin- 
Hol land and Zenker-Hel ly  solution, and e m b e d d e d  in 
paraffin.  Sections 4 /~ th ick  were s ta ined by  the  tri- 
chromic s ta in ing method ,  wi th  Carazzi haemalum,  eosin- 
orange and br i l l iant  green. In  cer ta in  s tudies  on unf ixed 
eggs and larvae, the  Nadi  react ion 6 was used. 

We s tudied  the  deve lopmen t  of the  eggs of P. mammi l -  
lata up to the  s tage of absorp t ion  of the  tail. Of the  eggs 
t h a t  had  developed in the  absence of SO 4 ions, a con- 
siderable percen tage  showed no segmenta t ion ,  or else 
segmenta t ion  had  been ar res ted  in its early stages. The 
larvae t h a t  did develop showed a l tera t ions  to the  tai l  
only, which was much  shorter ,  broader ,  and more curved 
t h a n  in the  contro l  larvae (Figures I and 2). The mot i l i ty  
of the  larva was ar res ted;  the  cephalic p a r t  showed ap- 
pa ren t ly  normal  deve lopmen t  wi th  the  except ion  of the  
palps,  which were s l ight ly  larger t h a n  in the  control  
larvae. 

Microscopic examina t ion  revealed a l tera t ions  to the  
tail  only. Compared  wi th  the  controls,  the  muscle cells 
were rounder  and fewer;  in the  nucleus the  eh roma t in  
s ta ined very  s l ight ly  and  was ar ranged in small  masses  
in con tac t  wi th  the  nuclear  m e m b r a n e  (Figure 3). The 

chorda l  cells did no t  appea r  to have  undergone  mark ed  
morphological  changes;  t h e y  were compressed  and  were 
rec tangula r  in shape.  The Nadi  reac t ion  was a lways 
posi t ive.  

The f indings ob ta ined  clearly show t h a t  the  absence  
of S O ~  ions leads to anomal ies  in the  muscle  cells of the  
tai l  of larvae of P.  mammil la ta .  The anomal ies  we see 
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Fig. 2. Larva developed in artificial sea-water free from SO 4 ions. 
x 40. 

Fig. 3. Histological section of larva developed in artificial sea-water 
Fig. 1. Control larva, developed in artificial sea-water, x 40. without SO4 ions. Bouin-Holland. Triehronlie staining, x 325. 
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here  were s imi la r  to  those  o b t a i n e d  b y  REVERBERI w i t h  
t he  use of sod ium azideT, s a n d  of sod ium m a l o n a t e  a n d  
selenite% a n d  to those  obse rved  b y  DE VINCENTIIS w i t h  
t he  use of pa r t i a l  anaerobios i s  1~ a n d  in  t he  presence  of 
CO in  t h e  d a r k  11. Accord ing  to  REVERBERI, t h e  cyto-  
ch rome  oxidase,  wh ich  is segrega ted  a t  a n  ea r ly  s tage in 
t h e  pos t e r io r  v e g e t a t i v e  b las tomeres ,  p lays  a p a r t  in  t h e  
morphogenes i s  of muscle  cells b y  supp ly ing  t he  ene rgy  
requ i red  for  t he  c o n s t r u c t i o n  of t he  molecules  t h a t  f o rm  
the  f i rs t  s u b s t r a t e  of t he  specific s u b s t a n c e  of t he  muscle  
cells, or  for  t h e  l inkage  of these  molecules  in to  f ibrous  
chains ,  or for  t he  e longa t ion  of the  en t i re  cell. 

CROWELL 1., us ing  ce r t a in  specific i nh ib i to r s  of the  -Si f t  
g roups  (mercap to -e thano l ,  t h ioma l i c  acid, p h e n y l - m e r -  
curic  chlor ide)  a t  va r ious  s tages  of d e v e l o p m e n t  of t h e  
eggs a n d  e m b r y o s  of Ciona intestinalis L., was able  to  
show r e c e n t l y  t h a t  t he  l a rvae  which  deve loped  h a d  dis- 
t o r t e d  tai ls ,  in  w h i c h  t he  muscle  cells were on ly  l i t t l e  
d i f f e r en t i a t ed  a n d  wh ich  in a d d i t i o n  c o n t a i n e d  h y p e r -  
t r oph i c  cho rda l  cells, whi le  t he  cerebra l  vesicle was  m u c h  
reduced  in size a n d  pa lps  r e m a i n e d  absen t .  

F r o m  these  var ious  f indings  i t  m a y  be conc luded  t h a t  
ou r  resu l t s  could be  i n t e r p r e t e d  in two d i f fe ren t  ways :  
(1) on  t he  one h a n d ,  t he  absence  of S O ~ i o n s  m a y  ac t  on  
t he  m i t o c h o n d r i a l  sys tems ,  t he  a c c u m u l a t i o n  of which  in  
t he  pos te r io r  v e g e t a t i v e  b l a s tomeres  appea r s  to  be as- 
soc ia ted  w i t h  d i f f e ren t i a t ion  of muscle  ceils. T he  p o s i t i v i t y  
of t he  Nad i  r eac t ion  does no t  in  i tself  p rove  t h a t  t he  mi to -  
c h o n d r i a  func t i on  perfect ly ,  as ~a t he  Nad i  r e agen t  is 
oxid ized  a t  t he  c y t o c h r o m o x i d a s e  level, and  yields no  in- 
f o r m a t i o n  conce rn ing  t he  p o t e n c y  of t he  succ ino-dehydro -  
genase  a n d  N A D H - d e h y d r o g e n a s e  sys tems.  T he  func t i on  
of these  sys t ems  is k n o w n  to depend  on  t he  presence  of 
- S H  groups.  (2) F u r t h e r ,  in  v iew of t he  work  done b y  
IMMERS a n d  RUNNSTR~M 14, who found  t h a t  absence  of 
S O ~  ions causes  a decrease  of u p t a k e  of labe l led  ur id ine ,  

t h y m i d i n e  and  a m i n o  acids in to  the  e m b r y o s  of t he  sea- 
urch in ,  i t  is w o r t h  cons ider ing  t he  h y p o t h e s i s  t h a t  in  
Phallusia, also, t he  effect  obse rved  m a y  be  due  to a 
d i s t u r b a n c e  in  syn thes i s  of t h e  specific p ro te ins .  Cyto-  
chemica l  and  a u t o r a d i o g r a p h i c  s tud ies  wh ich  are  sti l l  in  
progress  will p r o b a b l y  t h r o w  f u r t h e r  l igh t  on  th i s  p rob-  
lem 15. 

Riassunto. Viene  s t u d i a t o  lo sv i luppo  di Phallusia mam- 
millata in  a c q u a  di ma re  p r i v a  di ioni  SO T.  Le anomal ie  
r i s con t r a t e  a carico del la  l a rva  r i g u a r d a n o  p r i n c i p a l m e n t e  
il s i s t ema  musco la re  del la  coda. Viene  discusso il p robab i l e  
ruolo  espl ica to  dagl i  ioni  S O ~  nel  corso dello svi luppo.  
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Biotin and Fatty Acid Biogenesis in 
Asperg iUus  f l a v u s  

Using  a v i a n  l iver  p repa ra t ions ,  i t  h a s  b e e n  d e m o n -  
s t r a t e d  t h a t  b io t in  ha s  a role in  t he  syn thes i s  of f a t t y  
acid 1. B i o t i n  c o n t a i n i n g  e n z y m e  ace ty l  c a rboxy la se  ca ta -  
lyses t h e  f i rs t  s tep  in t he  r eac t ion ;  m a l o n y l  CoA, t h e  
p r o d u c t  of t h i s  reac t ion ,  is t he  i n t e r m e d i a t e  in  t he  p a t h -  
way.  A g rea t  deal  of d a t a  is ava i l ab le  o n  t he  mode  of  
b iogenesis  of f a t t y  acid in an ima l s  and  p lan t s .  I n  com- 
par i son ,  t h e r e  is l i t t l e  i n fo rma t ion  ava i l ab le  on  t h e  
m e c h a n i s m  of mic rob ia l  f a t t y  acid biogenesis .  Recen t ly ,  
two reports~,a h a v e  been  pub l i shed  wh ich  ind ica t e  t h a t  
b io t in  def ic iency resu l t s  in  t he  change  in f a t t y  acid 
compos i t i on  of Lactobacillus plantarum a n d  E. coli. 
WOODBINE e t  al, 4 r epo r t ed  h igh  l ipid p r o d u c t i o n  in 
Aspergillus ]lavus. I n  the  p r e s en t  e x p e r i m e n t s  we h a v e  
used t h i s  m o u l d  to  s t u d y  t he  r e l a t ionsh ip  b e t w e e n  b i o t i n  
a n d  l ipid synthes is .  

S u b m e r g e d  cu l tu res  of A. ]lavus were g rown  a t  28-30 ~ 
on  50 ml  m e d i u m  p H  5.7 c o n t a i n i n g  glucose 40 g/l, 
NH4NO ~ 1 g/l, MgSO4, 7H20 0.3 g/l, a n d  K H 2 P O  4 0.3 g/1 
in 250 ml  E r l e n m e y e r  flasks. A t  the  end  of 6 days  t he  
m y c e l i u m  was  h a r v e s t e d  and  t he  l ipid of t he  d r y  fel t  was  
e x t r a c t e d  w i t h  e t h e r  a n d  saponif ied  b y  1 N  alcoholic  

KOH.  Af te r  ac id i f ica t ion  t he  f a t t y  acids were e x t r a c t e d  
b y  e the r  and  were d e t e r m i n e d  b y  weighing  t he  res idue 
a f t e r  e v a p o r a t i o n  of e ther .  B io t in -de f ic ien t  m a t  of A. 
flavus was o b t a i n e d  b y  c u l t i v a t i n g  t he  mou ld  on  t h e  
m e d i u m  c o n t a i n i n g  5 U of avid in .  R e a c t i v a t i o n  of b io t in -  
def ic ient  mou ld  was  car r ied  ou t  b y  the  add i t i on  of 0.05/~ M 
of b io t in  pe r  f lask.  

The  resul t s  of the  e x p e r i m e n t s  on  fa t  p r o d u c t i o n  in  
n o r m a l  and  b io t in -de f i c i en t  cu l tu res  are recorded  in t h e  
Table .  B io t in  def ic iency ha s  b e e n  found  to resu l t  in  
g rea t ly  d imin i shed  ab i l i ty  to  syn thes ize  f a t t y  acid, wh ich  
ind ica tes  a role of t he  v i t a m i n  in t he  biogenesis.  Fu r the r ,  
t he  d a t a  l is ted ind ica te  t h a t  increase  in  the  a m o u n t  of 
a v i d i n  does n o t  r e su l t  in the  t o t a l  i n h i b i t i o n  of t he  f a t t y  
acid synthes is ,  w h i c h  suggests  t h a t  t he re  exis t  2 p a t h w a y s  
of f a t t y  acid syn thes i s  of wh ich  one is sens i t ive  and  t h e  
o t h e r  is insens i t ive  to  av id in ;  b i o t i n  ove rcomes  t he  av id in  
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