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rials ' .  WARDLAW 14 does no t  agree wi th  a pure ly  mechan i -  
cal func t ion  for the  suspensor,  and  suggests  t h a t  it  has  
a physiological  role in embryogeny .  HACclUs '15 work 
wi th  t issue cul ture  embryos  suppor t s  the  idea t h a t  i t  has  

a physiological  role in the  fo rma t ion  of the  growing embryo.  
The evidence f rom topological  h is tochemicaI  s tudies  on 
S. media9 and f rom the  cu r ren t  enzyme  s tudies  also sup- 
por t s  VV'aRDLAW'S premise  t h a t  the  suspensor  has  a 
b iochemical-physiological  funct ion.  

Zusammen/assung.  Zytochemischer  Nachweis  der  alka- 
l ischen und  und  sauren  Phospha tase ,  sowie der  zy tochro-  
mischen  Oxydase  in den herzf6rmigen  E m b r y o n e n  der  
Diko ty ledon  Stellaria media. Die F e r m e n t e  erwiesen sich 
als wicht ig  fiir normales  .Wachs tum und  die Differenzie-  
rung  der  E m b r y o n e n .  
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Fig. 3. 5-6-day-old embryo treated to illustrate cytochrome oxidase 
activity. Note the presence of activity in all the embryonic cells 
with concentrations in the developing regions of the cotyledons, the 
root meristem and the proearnbial strands. Some activity can also be 
seen in the suspensor. Insert shows an enlargement of the basal 
suspensor cell cytoplasm in which the cytoehrome oxidase activity is 
seen not to be associated with the proteinoplasts, but instead is 
found in the matrix around these plastids, Line indicates 10 ~z. 
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Influence of Curvularia Infection of the Free and Bound Amino Acid Composit ion of Orange (Citrus 
aurantium L.) Fruits 

Curvularia lunata (~Vakker) Boedi jn  is a ve ry  i m p o r t a n t  
p a t h o g e n  of o r a n g e  (Citrus aurantium Christm.)  fruits�9 
The fungus  causes severe r o t t i ng  of oranges  dur ing  the  
p o s t - h a r v e s t  phase.  No a t t e m p t  has so far  been m a d e  to 
s t u d y  the  changes  in t he  free and bound  amino  acid 
compos i t ion  of the  orange frui ts  b rough t  abou t  by  the  
infect ion of the  fungus.  Considering i t  as an i m p o r t a n t  
con t r ibu t ion  to  our  p resen t  knowledge of th is  aspect ,  an 
a t t e m p t  was made  to  inves t iga te  it. 

J u s t  r ipe frui ts  of same  age were inocula ted  wi th  Cur- 
vularia lunate and  were  incuba ted  at  25zL 1~ for 15 
days.  E x t r a c t s  of i g each of hea l t hy  and  diseased 
t issues were p repa red  separa te ly  w i th  25 ml  of 80% 
ethanol .  They  were f i l tered and  evapora ted  to dryness .  
The residues lef t  a f te r  evapora t ion  were dissolved each 
in 1 ml  of 20% e thanol  and  were cent r i fuged a t  2000 r p m  
for 30 rain. The  clear s u p e r n a t a n t  l iquid was decan ted  
and  used for analysis  of free amino  acids. 

In  order  to  release tile bound  amino  acids, the  alcohol 
ex t r ac t ed  residues left  on the  fi l ter  papers  and the  col- 
loidal  p ro te in  se t t led  in t he  centr i fuge tubes  were com- 
bined and  hydro lyzed  wi th  the  help  of 6 N  I-IC1 a t  15 lb. 

pressure  for 30 min.  A p inch  of s tanous  chloride (SnC12) 
was added  to  avoid h u m i n  format ion .  The hydro lyzed  
residues were f i l tered t h ro u g h  buchne r  funnels  and the  
hydro lysa te s  were ad jus ted  to 1 ml  in each case. They  
were subsequen t ly  cent r i fuged and used for t he  analysis  
of t he  bound  amino  acids. 

For  comple te  resolu t ion  of diverse amino  acids, two-  
d imens ional  ascending  ch roma tograph ic  t echn ique  de- 
scr ibed b y  CONSDON et  al. 1 was followed. Ad jus t ed  con- 
cen t ra t ions  of t he  soluble and  insoluble f ract ions  of dif- 
fe rent  types  of t issues were s p o t t ed  on W h a t m a n  No. 1 
f i l ter  paper  (28 • 28 cm). PARTRIDGe'S 2 solvent ,  as mod-  
ified b y  FOWD~N ~, i.e. phen01-ammonia-wate r  (80 : 3 : 20, 
V/V) was used as the  f i rs t  runn ing  so lvent  and  n -bu tano l -  
acetic ac id-water  (4:1:5,  V/V) as the  second one. The 
ch ro ma t o g rams  were sprayed  wi th  0 . 1 ~  mix tu re  of nin-  
h y d r i n  ( indane- t r ione  hydra te )  in n -bu tano l  (W/V). They  
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were dr ied and subsequen t ly  hea t ed  in an electric oven 
a t  80 ~ for 20 min.  I d e n t i t y  of t he  var ious  amino acids 
was conf i rmed by  compar ing  the i r  spots  w i th  those  of 
s t anda rds  developed s imul taneous ly  on d i f ferent  chro- 
ma tograms .  

I t  is ev iden t  f rom the  Table  t h a t  6 amino  acids and  
2 amides  formed ~che free amino  acids '  pool of the  hea l t h y  
orange fruits,  while  the  bound  amino  acids '  pool consis ted 

Free and bound amino acid contents of healthy and infected fruits 
of Citrus aurantium 

Amino acids Free Bound 
and amides Healthy Infected Healthy Infected 

Leucine-isoleucine - -  - -  + + + 
Valine ~- - -  + + 
y-Aminobutyric acid + + + - -  - -  
Tyrosine - -  - -  + + 
Proline + + - -  - -  - -  
~-Alanine + + + + + + + + + 
Glutamic acid + + + + + 
Threonine - -  - -  + + 
Arginine + + - -  + - -  
Aspartie acid + + + + + + + + 
Glyeine-serine + + + + + + + + + + + 
Histidine-lysine + - -  + - -  

+,  + + ,  + + + ,  + + + + ,  indicate relative amounts, and --,  
indicates absence of the amino acids. 

of 7 amino acids and  3 amides.  The addi t ional  amino acid 
and  amide  p resen t  in t he  form of pro te in  were vMine 
and  leucine-isoleucine. The hea l thy  t issues showed the  
amino acid, arginin e and  amide,  h is t id ine- lys ine  in free 
as well as in b o u n d  form, and  prol ine in free s t a t e  only, 
whereas  these  were to ta l ly  absen t  in the  infected tissues. 
The absence of these  amino  acids m a y  be a t t r i bu t ed  to  
the i r  u t i l iza t ion by  the  fungus  or to  the i r  degrada t ion  
by  the  enzymes.  In  case of free amino  acids, t he  concen-  
t r a t i on  of y -aminobu ty r i c  acid as well as of glycine-serine 
and  in respec t  of b o u n d  amino  acids, the  in tens i ty  of 
~-alanine, g lu tamic  acid, leucine-isoleucine and  glycine- 
serine was increased in t he  infected tissues. The increase 
m a y  be due to  proteolys is  of t he  hos t  p r o t e i n  ca ta lyzed 
by  hos t  or fungus enzymes.  

Zusammen[assung. Der Befall  von  reifen Orangen (Ci- 
trus aurantium) durch  den  p a t h o g e n e n  Pilz Curvularia 
lunata bewi rk t  betrXcht l iche VerAnderungen in der  An- 
zahl und  Menge der  freien und  gebundenen  AminosS~uren 
im Gewebe. 
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F i l a m e n t o u s  G r o w t h  o f  S o m e  Mycoplasma S p e c i e s  

Fi l amen tous  forms of Mycoplasma have  of ten  been  
observed  and  possible causes for the i r  occurrence have  
been s tudied  1, 2. They were considered as a s tage of mul t i -  
p l ica t ion by  some authors ,  as a r te fac ts  by  others  a. The 
few repor t s  descr ibing t h e  morpho logy  of l iving cells of 
h u m a n  Mycoplasma s t ra ins  were pe r fo rmed  under  dif- 
ferent  expe r imen ta l  condit ions.  Therefore  it seemed to  be 
in teres t ing  to  examine  such s t ra ins  under  condi t ions  ex- 
cluding the  inf luence of ex te rna l  forces dur ing observat ion.  

The  organisms were grpwn in coversl ip chambers  used 
recent ly  in expe r imen t s  w i th  Mycoplasma pneumoniae a. 
Mycoplasma homi~is (PG-21), My~oplasma orale 1 
(CH-19, W 56/68), Mycoplasma orale 2 (CH-20, DC 1600), 
Myeoplasma salivarium (PG-20), and Mycoplasma /ar- 
menians (PG-18, G-s t ra in  EF-9)  (the s t ra ins  were kindly  

of  M a n  

suppl ied by  Dr. R. A. DEL GIUDICE and  Dr. E. A. FRGUNDT) 
were grown in b r o t h  s u p p l e m e n t e d  wi th  20% horse  serum 
and 10% yeas t  ex t rac t .  The chambers  were filled wi th  
t he  inocula ted  med i u m and  incuba ted  at  36 ~ for several  
days.  For  microscopic  examina t i on  t h e y  were placed lower 
side up under  a phase  con t ras t  microscope (Zeiss photo-  
microscope,  condensor  wi th  long working distance).  

Many  cells of each species, excep t  M./armenians, were 
seen s t icking to t he  glass surface. They were ident i f ied as 
Mycoplasma cells by  specific s ta in ing  wi th  Iluorescein- 
labelled homologous  antisera.  The forms observed on the  
glass surface were also seen moving  freely in the  bro th .  
Many  f i lamentous  forms were visible in p repara t ions  of 
M, orale 1 and M. hominis (Figures I and 2). There  was 
no evidence of such forms in M. orale 2, M. salivarium 

Fig. 1. M. orale 1 (W 56/68), 4 days, total magnification • 1600. Fig. 2. M. hominis, 2 days, total magnification • 1600. 


