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Fig. 2. Aerylamide gel electropherogram of A) calf thymus his- 
tones, ]3) nuclear histone, C) intact cell histones. 

of greater  and  1 of less mobi l i ty  t h a n  the  nuclear  compo-  
nent .  

The chemis t ry  and  biology of pea  h is tones  has  been re- 
v iewed by  SMITH et  al. xS. I t  was considered t h a t  while 
there  may  be no h is tone  f rac t ion specific to any  pea  tissue, 
reproducib le  q u a n t i t a t i v e  differences may  be observed 
in the  historic f rac t ions  f rom di f ferent  tissues1". 

F r o m  the  p resen t  work  one mus t  conclude t h a t  there  
appears  to be only one h is tone  p re sen t  in endospe rm nuclei  
a t  th is  s tage in the i r  deve lopment .  This  historic corres- 
ponds  in mobi l i ty  to h is tone  II  ex t r ac t ed  f rom purif ied 
pea  chi 'omat in  as descr ibed by  SMITH et al. is. 

The addi t iona l  3 c o m p o n e n t s  in the  ex t rac t  of whole 
ceils m a y  be e i ther  basic proteins ,  possibly r ibosomal  or, 
since the  p r epa ra t i on  a lmos t  cer ta in ly  conta ins  non-endo-  
sperm tissue, h is tones  der ived from embryo  or seed coat  
nuclei. The mobi l i ty  p a t t e r n  of the  whole cell histories is 
cer ta in ly  s imilar  to  t h a t  associated wi th  histories from pea  
t issue chromat in .  

I t  m a y  well be t h a t  the  p a t t e r n  for pea  t issue ch roma t in  
is also a composi te  one der ived f rom nuclei at  d i f ferent  
deve lopmenta l  stages. In  t he  p resen t  case, however ,  the  
h is tone  f rac t ion  was p repa red  form a fairly homogenous  
p repa ra t ion  of nuclei a t  the  same deve lopmenta l  stage. 
Since endospe rm nuclei d i sappear  and p re sumab ly  dis- 
in tegra te  af ter  cell wall  fo rmat ion  and amylop las t  accu- 
mulat ion,  t he  presence  of a single h is tone  m a y  be re la ted  
to the i r  metabol ic  decline s0, 21. 

Rdsumd. Les noyaux  d ' endospe rme  on t  6t6 isol6s de 
grains tr6s jeunes  d 'orge.  Le DNA, R N A  et la prot6ine 
offraient  en t re  eux les r appor t s  7 : 16 : 77. Les enzymes  R N A  
polym6rase  (Nucl6oside t r i phospha t e :  R N A  nuci6ot idyle  
transf6rase,  E.C. 2.7.7.6) et  NAD pyrophosphory la se  
(ATP:  NMN ad6nyl t ransf6rase,  E.C. 2.7.7.1) on t  6t6 ob- 
serv6s dans  les noyaux  isol6s. Un  seul h is tone  peu t  ~tre 
t rouv6 dans  la p r6para t ion  des noyaux.  
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Table II. Metabolic activity of isolated nuclei 

Enzyme 
RNA polymerase 

Activity 
nmoles of (14C) ATP incorporated 
into RNA/mg protein/40 min 

Normal system 2.7 
0.05 ml ribonuclease (1 mg/ml) 
for 5 min after incubation 2.0 
Nuclei+0.05 ml deoxyribonuelease 
(1 mg/ml) for 20 rain before 
incubation 0.5 
NAD pyrophosphorylase nmoles NAD/mg protein/30 min 

0.16 

Each figure is the mean of 2 experiments. 
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Transaminase  Activities of Root Protoplasts  

By e l imina t ing  walls of bacter ia l  1 cells, i t  has  been pos- 
sible to ob ta in  physiological ly  in tac t  forms n a m e d  re- 
spect ively  for t he  Gram bacter ia  - and  ~ spheroplas t s  and  
pro top las t s .  Such s t ruc tu res  are of t he  grea tes t  in te res t  for 
b o t h  b iochemis t ry  and  genetics.  And  i t  is unde r s t andab l e  

t h a t  one m a y  be t e m p t e d  to prepare  similar  forms in o ther  
organisms,  and  par t icu lar ly  in higher  plants .  Roo ts  of 
Tomato  were the  f i rs t  to  be used3 and the  word 'proto-  
p las t  '4 was  a t t r i b u t e d  to  cells depr ived  of the i r  skeletal  
envelope.  
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The e l iminat ion  of walls is achieved mos t  of ten by  the  
ac t ion  of var ious  enzymes  5 (method  E). However ,  a tech-  
n ique  based  on old observa t ions  S, 7 has recent ly  been 
worked  out  s, which  makes  it possible  to  ob ta in  pro to-  
p las t s  mechanica l ly  by  s imply  b reak ing  the  cell walls 
(method  M). Method  E allows an a b u n d a n t  p roduc t ion  of 
large pro toplas t s ,  while  m e t h o d  M does n o t  This  last  me- 
thod ,  however ,  has  the  grea t  advan tage  of avoiding any  
obviously  d i s tu rb ing  s enzymat i c  action.  Unt i l  now a com- 
pa ra t ive  analysis  of b o t h  these  techniques  has no t  led to  
a n y  sys t emat i c  compar isons .  On the  o ther  hand,  t ho u g h  
cytological  p roper t ies  of p ro top la t s  are becoming  well 
known  1~ par t i cu la r ly  a t  the  level of the i r  u l t ras t ruc-  
tu re  n-13, the i r  b iochemica l  character is t ics  are far less 
known.  A synthes i s  of the i r  p ro te ins  14 and  the i r  behav iour  
as regards  a few growth  ho rmones  15,19 have  p roduced  few 
publ ica t ions .  

The impor t ance  of t r ansaminases  in p l an t  ceils has  been 
recognized for a long t ime  17. They  have  been chosen as a 
m e a s u r e m e n t  for t he  enzymat i c  ac t iv i ty  of pro toplas ts ,  an 
ac t iv i ty  which  m a y  be considered as one of the  bes t  means  
of eva lua t ing  the i r  physiological  r eac t iv i ty  9. 

P ro top las t s  are ob ta ined  f rom root  cells of A l l i u m  cepa 
(10 cm). The m e t h o d  E is inspi red  by  t h a t  of TAKEBE et  
al. 5 ; it  is based on the  use of mace roenzyme  and  cellulase. 
The m e t h o d  M is, roughly  speaking,  t h a t  which  PRAT and  
ROLAND s have  worked out.  Two t r ansaminase  sys tems  will 
be examined  here, t he  g lu tamic -oxa lace t i c - t r ansaminase  
(GOT) and the  g lu t amic -py ruv ic - t r ansaminase  (GPT) 
t ransaminases .  These enzymes  are ex t r ac ted  and dosed 
according  to  the  RELTMANN and FRANKEL ls technique ,  
a d a p t e d  to  root  ex t rac t s  19. The pr inciple  of de t e rmina t i on  
is based on a spec t ropho tome t r i c  analysis  of coloured hy-  
drazones.  The un i ty  of t r ansaminase  ac t iv i ty  is def ined ~0 
as being the  ex t r ac t ing  ac t iv i ty  able to produce  at  37 ~ in 
60 min  (GOT) or in 30 min  (GPT) a q u a n t i t y  of ketonic  
acids cor responding  to  1 [xg of p y r u v a t e  ( s t andard  curve).  

Table I. Comparative transaminase activities~ (GOT and GPT) of 
protoplasts mechanically (M) and enzymatically (E) prepared from 
10 cm roots of Allium cepa 

Levels (em) GOT GPT 
M E M E 

0.5- 1.5 50.9 41.0 20.7 17.4 
4.1 4.2 2.5 3.1 

4.5- 5.5 27.6 24.1 12.4 16.1 
-4- 3.5 3.2 2.0 2.5 
9.0-10.0 10.2 7.9 6.0 5.8 
q- 2.1 2.7 1.9 2.1 

Each result is the average of 14 values, a In ~g equivalents ( • 10 5) 
of pyruvate formed by 10 ~ protoplasts. 

Table 11. Relative transaminase activities (GOT and GPT) of proto- 
plasts mechanically (M) and enzyinatieally (E) prepared from the 
10 cm roots of Allium cepa (level: 4.5-5.5) 

GOT GPT 
M E M E 

27.6 24.1 12.4 16.1 Activity �9 (A) 
Mean volume (V) in ~m ~ 
per protoplast 
Protoplasts counted 
10 ~. A/V 
M/E 

2004 9670 2210 9305 
197 132 180 121 
137.7 24.9 56.1 17.3 

5.5 q- 0.4 324-0.3 

a see Table 1. 

On the  o the r  hand,  since t r ansaminases  va ry  in ac t iv i ty  
according to  the  age of roots  and the  cell d i f ferent ia t ion  21, 
it  was in te res t ing  to compare  t r ansaminase  ac t iv i ty  in 3 
d i f ferent  regions (0.5 to  1.5, 4.5 to  5.5 and 9.0 to  10 cm, 
s t a r t ing  f rom the  root  apex) of a root  hav ing  served for 
p repa r ing  pro top las t s .  

These resul ts  (Table I) author ize  t he  foilowing few com- 
ments .  T ransaminase  ac t iv i ty  - which  is a lways lower in 
the  GPT sys t em - is p ropor t iona t e ly  weaker  as p ro top las t s  
or iginate  f rom par t s  more  d i s t an t  f rom the  apex.  These 
values  conf i rm those  ob ta ined  wi th  LENS21 root  cells. I t  
shows w i t h o u t  ambigui ty ,  t h a t  enzymat i c  ac t iv i ty  of pro- 
top las t s  real ly  does reflect  t h a t  of those  cells f rom which 
the  p ro top las t s  were prepared.  E v e n  though  results  ob- 
t a ined  for bo th  types  of p ro top las t s  appear  to indicate  ge- 
neral ly  t h a t  t r ansaminase  ac t iv i ty  is s t ronger  in pro to-  
p las ts  mechanica l ly  p repa red  (method  M), these  datas ,  
however,  are no t  significant.  But ,  t h o u g h  the  re la t ive num-  
ber  of p ro top las t s  ob ta ined  by  b o t h  me t h o d s  canno t  be 
compared ,  t he  size of these  p ro top las t s  is also ve ry  differ- 
en t  9. For  th is  reason, values of t r ansaminase  ac t iv i ty  were 
also compared  wi th  an uni t  ot p ro top las t s  volume. The re- 
sults  re la ted  to  p ro top las t s  a t  the  level of 4.5 to  5.5 (Table 
II) show t h a t  the  t r ansaminase  ac t iv i ty  is s t ronger  (5.5 
t imes  for GOT and 3.2 t imes  for GPT) for p ro top la t s t s  
p repa red  mechanical ly .  Thus,  these  da t a  indicate  t h a t  the  
enzymat i c  p repa ra t ion  is no t  b ey o u n d  cri t icism; by  using 
enzymes  which  dissociate cell wails, several  b iochemical  
and  physiological  proper t ies  of the  p ro top las t s  were 
al tered.  

Rdsumd. Deux syst~mes t r ansaminas iques  (GOT et 
GPT) de pro toplas tes ,  ob tenus  m6can iquemen t  et  enzy- 
m a t i q u e m e n t  ~ pa r t i r  de cellules de racines d 'A  Il ium cepa, 
s0nt  analys6s. Les r6sul tats  i nd iquen t  que l 'ac t iv i t6  t rans-  
aminas ique  (GOT 6tan t  sup6rieur ~ GPT) des p ro top las tes  
est  le reflet  de celles des cellules h pa r t i r  desquelles ils on t  
6t6 pr6par6s (et ceci n o t a m m e n t  en r a p p o r t  avec leur 6tat  
de diff6rentiat ion).  Pa r  ailleurs, les p ro top las tes  form6s 
m6can iquemen t  sont  plus actifs;  ceci indique  n o t a m m e n t  
que les enzymes  employ6es pour  d6grader  les parois  per-  
t u r b e n t  la b iochimie  et  la physiologie des p ro top las tes  
obtenus .  
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