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the  root  t ip  and E~ the  one f a r the r  away  f rom it, the  re- 
sui ts  show an advan t age  in favour  of tile fo rmer  as far  as 
the  dura t ion  of the  division cycle is concerned.  

We not ice  in Table I t h a t  the  mononuc lea te  cell nearer  
to  the  t ip  shows a shor te r  divis ion cycle in 72.3% of the  
cases observed,  whereas  the  f a r the r  cell goes t h rough  its 
cycle in a shor te r  t ime in only  27.6% of the  cases. If  the  
average  dura t ion  of the  divis ion cycle were the  same for 
both,  each of the  cells would come out  as the  fas te r  in 
50% of the  cases. The clear dev ia t ion  f rom this  no rm 
sugges ted  to us t h a t  these  cells go t h rough  the i r  cycle 
fas te r  or slower according to  the i r  posi t ion wi th  respect  
to the  root  tip, the  cell t h a t  is f a r the r  away  hav ing  a 
longer  divis ion cycle t h a n  the  neare r  one. 

Developmer~t of the sister cells in the mononucleate popu- 
lation. In  order  to conf i rm these  results,  and  to avoid the  
compl ica t ions  in t roduced  by  a t r e a t m e n t  wi th  caffeine, 
we carried out  the  same e x p e r i m e n t  w i th  sister  cells, 
which genera l ly  r emain  jo ined toge the r  in pairs af ter  
t h e y  have  been squashed.  These cells were also formed 
synchronously ,  being daugh t e r  cells f rom one mitosis.  

In  Table  I we give the  resul ts  of th is  s tudy,  and  i t  m a y  
be observed t h a t  in 72.4% of the  cases the  cell nearer  to 
t he  t ip  goes t h rough  its cycle in a shor te r  t ime  t h a n  the  
other.  

We m a y  therefore  admi t  a cer ta in  g rada t ion  in the  
dura t ion  of the  cycle, f rom the  init ial  cells wi th  a shor t  
du ra t ion  up  to  t he  d i f fe ren t ia ted  cells w i th  a theore t ica l ly  
inf ini te  dura t ion .  The du ra t ion  p robab ly  increases 'par i  
passu '  w i th  the  gradual ly  increasing d i f ferent ia t ion  of the  
cells as we g o  up the  mer i s tem.  I t  is curious to  note  t h a t  
the  difference of dura t ion  in the  cell division cycle can be 

de tec ted  even in s is ter  cells which  are separa ted  f rom the  
ini t ial  cells by  v e r y  similar distances.  

I t  was logical to suppose t h a t  the  mer i s temat ic  popula-  
t ion  in the  p rox imi ty  of the  init ial  cells shows th is  grada-  
t ion  only  ve ry  s l ight ly  and  t h a t  the  sister  cells go t h r o u g h  
the  cycle in abou t  the  same time, each being as l ikely to 
be the  fas te r  as t he  other ,  whereas  the  cells f a r thes t  
away  f rom the  ini t ial  ones and  the  neares t  to the  area  of 
d i f fe ren t ia t ion  show the  g rada t ion  in a more  marked  
manner .  

In  order  to t e s t  th is  hypo thes i s  the  following experi-  
m e n t  was carr ied out.  Af te r  centr i fugat ion,  the  roots  
were f ixed and  s ta ined.  The mer i s t emat ic  region, abou t  
2 mm, was t r ansver sa l ly  d iv ided in to  2 equal  pa r t s  which  
were squashed  in the  same slide b u t  wi th  d i f ferent  cover-  
slips. The por t ion  including the  t ip  was labelled A and  
t h a t  neare r  to  the  d i f ferent ia t ion  region D. 

The resul ts  ob ta ined  (Table II)  are a p p a r e n t l y  in 
ag reemen t  wi th  our  hypothes is .  All the  roots  s tud ied  
showed a more  marked  g rada t ion  in the  zone D t h a n  in 
the  zone 2k. Therefore ,  the  d i f ferent  dura t ion  of t he  
division cycle of s is ter  cells becomes more marked  when  
these  are fu r the r  away  f rom the  apex,  i.e. when  t h e y  are 
nearer  to  the  d i f ferent ia t ion  region. 

Table I I 

Order Region A Region D Total 

No. of % S.E. No. of % S.E. No. of % 
cases cases eases 

S.E. 

Table I 

Et-B-E ~ M,-Me 
2n;2n + 2n;2n 2n-2n 

Order No. of % S.E. Order No. of 
cases cases 

% S.E. 

E 1 E z 81 72.3 M 1 M S 767 72.4 
J= 11.0 :k 6.7 

E 2 E 1 31 27.6 M S M 1 291 27.5 

Blocks (left) and sister ceils (right) observed in division according to 
the sequence of letters; the first letter symbolizes the faster cell and 
the second stands for the slowest cell. (E 1 = diploid mononueleate 
cell at the end of the block nearest to the root tip, E 2 = diploid 
mononucleate cell of the block farthest away from the root tip, 
M 1 = diploid mononueleate cell from a group of two sister cells 
nearest to the apex, and M S = diploid mononucleate cell farthest 
away from the root apex). S.E. = standard error. 

M 1 M S 722 62.4 455 76.5 1177 67.1 
-4- 3.6 • 4.4 :k 4.3 

M S M 1 435 37.5 139 23.4 574 32.8 

(See the legend of Table I and the last two paragraphs of the text.) 

Resurnen. E n  los mer i s t emos  radicales (en columna) las 
c61ulas h e rman as  poseen ciclos mit6t icos  de d i s t in ta  dura-  
ci6n segfin su posici6n con respecto  al ~pice. La c61ula 
h e r m a n a  m&s p r6x ima  al ~pice posee un ciclo l igeramente  
m~s cor to  que la otra.  Se sugiere la exis tencia  de un gra- 
d iente  de la duraci6n del ciclo desde  las c61ulas iniciales 
h a s t e  las c61ulas de la regi6n de diferenciaci6n. 

J. F. LdPI~Z-SJ~EZ, G. GIMI~NEZ-MARTIN, 
and  A. GONZ.ILEZ-FERN~.NDEZ 

Instituto de Biologia Celular, C.S.I.C., Madrid-6 
(Spain), March 15, 1966. 

Z u m  M e c h a n i s m u s  der  P r o p a n d i o l d e h y d r a s e -  
R e a k t i o n  

U n t e r  der  E inwi rkung  der  P ropand io ldehydra se  aus 
Aerobacter aerogenes (ATCC 8724) und in Gegenwar t  
des ~- (Dimethylbenzimidazolyl )  - Co- 5 '-  deoxyadenosy l -  
cobamids  werden  die be iden  E n a n t i o m e r e n  des P rop an -  
1, 2-diols zu P rop iona ldehyd  umgewande l t  i. Es  s t eh t  test,  
dass  w/thrend der  Reak t ion  stereospezif ische W a n d e r u n g  
eines Wasse r s to f f a toms  von  C-1 nach  C-2 erfolgt  2, wobei  

bei  dem (R)- Isomeren  spezifisch des HR-Atom 3, bei d e m  
(S)-Isomeren h ingegen des  H s - A t o m  a. zur w a n d e r u n g  
gelangt  a,s. Die W a n d e r u n g  erfolgt  durch  intermedi~ire 
t3ber t ragung  des ~Wasserstoffatoms auf  des  Coenzym e und  
f indet  in be iden  FAllen un te r  Konf igu ra t ionsumkehr  a m  
C-2 s t a r t  4,~. Nachfo lgend  ber ich ten  wir  fiber Versuche  
mi t  l sO-mark ie r ten  Suhs t ra ten ,  die neues  Lich t  auf den  
Mechanismus  dieser  Reak t ion  werfen.  

Angere icher te  P roben  von  (R)- bzw. (S) - l - l sO-Propan  - 
1, 2-diol, 1 bzw. 2, w u rd en  dn rch  ~_quilibrierung der  en t -  
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sp rechenden  opt isch  ak t iven  Lac t a ldehyde  mi t  H 2 ~sO 
und  anschl iessende Reduk t ion  mi t te l s  LiA1H 4 gewonnen.  
Die Stel lung des schweren Iso tops  am C-1 tolgt  unmi t t e l -  
ba r  aus der  hohen  op t i schen  Re inhe i t  ( > 95%) der  zwei 
Diole, welche die M6glichkeit  einer  mi t  dem Aus tausch  
paral lel  laufenden Tautomer i s ie rung  der  E d u k t e  aus- 
schliesst ,  und wurde  im iibrigen durch  massenspek t ro -  
met r i sche  Messungen an den en t sp rechenden  Bisphenyl -  
u r e t h a n e n  best/ i t igt .  Analoge Behand lung  yon  Ace toxy-  
ace ton  gab eine racemische Probe  von  2AsO-Propan-1,  2- 
diol, 3, in welchem die Lage des schweren I so tops  ebenfal ls  
auf  massenspek t rome t r i s chem Wege best~ttigt werden  
konnte .  

Die drei  180-indizierten Subs t ra te  1, 2 und  3 wurden  
u n t e r  iden t i schen  Bedingungen  mi t  e inem zellfreien Ex-  
t r a k t  aus A.  aerogenes in Gegenwar t  des e - (Dimethy l -  
benz imidazoly l ) -Co-5 ' -deoxyadenosy l -cobamids  inkubie r t  
und  der  jeweils gebi ldete  P rop iona ldehyd  zwecks Vermei-  
dung  eines Aus tausches  mi t  den Sauers to f fa tomen  des 
Wassers  in situ mi t te l s  Hefe-Alkoholdehydrogenase  und  
N A D H  zu Propano l  reduzier t .  Nach  Bi ldung der  Pheny l -  
u r e t h a n e  wurde  der  tsO-Gehalt  der  drei P roben  massen-  
spek t rome t r i s ch  b e s t i m m t  (vgl. Tabelle). 

Die e rha l t enen  Resu l t a t e  zeigen, dass je nach  der  (S)- 
oder  (R)-Konf igura t ion  des Subs t ra tes  das Sauerstoff-  
a t o m  des P roduk te s  aus der  prim~tren bzw. sekund~tren 
OH-Gruppe  s t am m t .  

In  der  wohlbegr i inde ten  Annahme,  dass beide Enan t io -  
meren  des Propan-1,  2-diols nach  e inem prinzipiel l  glei- 
chen  Mechanismus  umgese tz t  werden,  scheinen folgende 

Substrat 180-1Jberschuss % 
(in %) Retention 

Edukt a ]?rodukt 

(R)-l-180-Propan-l,2-diol, 1 12 1 8 

(S)-l-lsO-Propan-1,2-diol, 2 9 8 88 

(RS)-2AsO-Propan-l,2-diol, 3 12,8 5,5 43 

a Gemessen am Fragment m/e - 195, entstanden durch die Ab- 
spaltung von Phenylisocyanat aus dem Molekfil-Ion. Fehlergrenze: 
~= 0,5%. 

H 
I 

CH2*OH CH2*OH C H ~ O H  HO-C-OH 
I I I I 

H C OH HO C H CH*OH CH 2 
I I I I 
CH a CH a CH a CH a 

1 2 3 4 

Schlussfolgerungen unumg~tnglich: (i) im Laufe beider 
U m s e t z u n g e n  w a n d e r t  die sekund~tre OH-Gruppe  s tereo-  
spezifisch yon  C-2 nach  C-1 u n t e r  Ausbi ldung des P ropan-  
1,1-diols 4; (ii) die D e h y d r a t a t i o n  des le tz te ren  zu Pro-  
p iona ldehyd  ist  enzyma t i s ch  kontrol l ier t ,  wobei  das 
E n z y m  zwischen den  s ter isch n ich t iden t i schen  OH- 
Gruppen  yon  4 zu un te r sche iden  vermag.  

Ffir die P r o p a n d i o l d e h y d r a s e - R e a k t i o n  ist  es n u n m e h r  
ver lockend,  ein Reak t ions schema  zu pos tu l ieren  (vgl. 
a --> b --> c) in welchem die Ha lbace ta l fo rm des Lac t -  
a ldehyds  als oxyd ie r te  Zwischenstufe  v o r k o m m t  s. 

HO_ ~ OH G-H3 

Ooenzym H-Coenzyrn 
a b 

OH 

"OH 

Summary.  Inves t iga t ion  of the  propanedio l  dehydrase  
react ion wi th  1sO-labelled subs t r a t e s  indicates  t h a t  the  
convers ion of p r o p a n e - l , 2 - d i o l  to p rop iona ldehyde  in- 
volves t r ans fe r  of the  oxygen  a t o m  from C-2 to C-1. The 
dehydra t i on  of the  so formed propane-1,  1-diol is s ter ical ly  
control led by  the  enzyme.  

J. Rs  A. UMANI-RoNcHI, 
J. S~IBL und  D. ARIGONI 

Organisch-chemisches Laboratorium, Eidg. Technische 
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X - R a y  M i c r o a n a l y s e r  S t u d y  o n  t h e  L o c a l i z a t i o n  
o f  M i n e r a l s  i n  N a t i v e  P l a n t  T i s s u e  S e c t i o n s  

His to-  and cy tochemica l  me thods  are i m p o r t a n t  aids 
to  the  inves t iga t ion  ot the  mineral  me tabo l i sm in plants .  
On the  whole, the  common  colour tes ts  do no t  give a good 
local izat ion 1. This  d i sadvan tage  has been overcome by  
the  spodogramme  technique  2, bu t  excep t  for Si, the  
ident i f ica t ion of the  minera ls  in the  ash is difficult  3. 
Recen t ly  a ve ry  sensi t ive method ,  mic roau to rad iography ,  
has been developed.  This  t echnique  has been used ex- 

tens ive ly  on p l an t  mater ia l  by  L/JTTGE and  WEIGL 4 and 
by  BRANTON and  JACOBSON 5. Bu t  its value is d imin ished  
by  the  fact  t h a t  a h igh resolut ion is only reached wi th  
isotopes of low rad ian t  energy.  

1 W. A. JENSEN, Botanical Histochemistry (Freeman, San Francisco 
t962). 

2 F. M. UBER, BOt. Rev.  6, 204 (1940). 
a F. C. LAMMING, B. W. X. PONNAIYA, and C. F. CRUMPTON, Plant 

Physiol. 33, 339 (1958). 
4 U. LI~ITTGE and J. WEmL, Planta 58, 113 (1962). 
5 D. BRANTON and L. JACOBSON, Plant Physiol. 37, 546 (1962). 


