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the root tip and E, the one farther away from it, the re-
sults show an advantage in favour of the former as far as
the duration of the division cycle is concerned.

We notice in Table I that the mononucleate cell nearer
to the tip shows a shorter division cycle in 72.39% of the
cases observed, whereas the farther cell goes through its
cycle in a shorter time in only 27.69, of the cases. If the
average duration of the division cycle were the same for
both, each of the cells would come out as the faster in
509, of the cases. The clear deviation from this norm
suggested to us that these cells go through their cycle
faster or slower according to their position with respect
to the root tip, the cell that is farther away having a
longer division cycle than the nearer one.

Development of the sistey cells in the mononucleate popu-
lation. In order to confirm these results, and to avoid the
complications introduced by a treatment with caffeine,
we carried out the same experiment with sister cells,
which generally remain joined together in pairs after
they have been squashed. These cells were also formed
synchronously, being daughter cells from one mitosis.

In Table I we give the results of this study, and it may
be observed that in 72.49, of the cases the cell nearer to
the tip goes through its cycle in a shorter time than the
other.

We may therefore admit a certain gradation in the
duration of the cycle, from the initial cells with a short
duration up to the differentiated cells with a theoretically
infinite duration. The duration probably increases ‘pari
passu’ with the gradually increasing differentiation of the
cells as we go-up the meristem. [t is curious to note that
the difference of duration in the cell division cycle can be
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Table I

E,-B-E, M,-M,

2n;2n + 2n;2n 2n-2n

Order No.of ¢ S.E. Order No.of 9% S.E.

cases cases
E,E, 81 72.3 M, M, 767 72.4
4 11.0 +6.7

E,E, 31 27.6 M, M, 201 27.5

Blocks (left) and sister cells (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,; = diploid mononucleate
cell at the end of the block nearest to the root tip, E, = diploid
mononucleate cell of the block farthest away from the root tip,
M, = diploid mononucleate cell from a group of two sister cells
nearest to the apex, and M, = diploid mononucleate cell farthest
away from the root apex). S.E. = standard error.

Zum Mechanismus der Propandioldehydrase-
Reaktion

Unter der Einwirkung der Propandioldehydrase aus
Aevobacter aerogenes (ATCC 8724) und in Gegenwart
des «-(Dimethylbenzimidazolyl)-Co-5’-deoxyadenosyl-
cobamids werden die beiden Enantiomeren des Propan-
1, 2-diols zu Propionaldehyd umgewandelt!. Es steht fest,
dass wihrend der Reaktion stereospezifische Wanderung
eines Wasserstoffatoms von C-1 nach C-2 erfolgt?, wobei
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detected even in sister cells which are separated from the
initial cells by very similar distances.

It was logical to suppose that the meristematic popula-
tion in the proximity of the initial cells shows this grada-
tion only very slightly and that the sister cells go through
the cycle in about the same time, each being as likely to
be the faster as the other, whereas the cells farthest
away from the initial ones and the nearest to the area of
differentiation show the gradation in a more marked
manner.

In order to test this hypothesis the following experi-
ment was carried out. After centrifugation, the roots
were fixed and stained. The meristematic region, about
2 mm, was transversally divided into 2 equal parts which
were squashed in the same slide but with different cover-
slips. The portion including the tip was labelled A and
that nearer to the differentiation region D.

The results obtained (Table II) are apparently in
agreement with our hypothesis. All the roots studied
showed a more marked gradation in the zone D than in
the zone A. Therefore, the different duration of the
division cycle of sister cells becomes more marked when
these are further away from the apex, i.e. when they are
nearer to the differentiation region.

Table 1I
Order Region A Region D Total
No.of % S.E. No.of % S.E. No.of % S.E.
cases cases cases
M, M, 722 62.4 455 76.5 1177 671
+ 36 L 4.4 143
M, M, 435  37.5 139 234 574  32.8

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

Resumen. En los meristemos radicales (en columna) las
células hermanas poseen ciclos mitéticos de distinta dura-
cién seglin su posicién con respecto al dpice. La célula
hermana més préxima al dpice posee un ciclo ligeramente
més corto que la otra. Se sugiere la existencia de un gra-
diente de la duracién del ciclo desde las células iniciales
hasta las células de la regién de diferenciacién.

J. F. L6p£z-SAEz, G. GIMENEZ-MARTIN,
and A. GoNzZALEZ-FERNANDEZ

Instituto de Biologia Celulay, C.5.1.C., Madrid-6
(Spain), March 15, 1966.

bei dem (R)-Isomeren spezifisch das Hp-Atom?, bei dem
(S)-Isomeren hingegen das Hg-Atom?® zur Wanderung
gelangt43, Die Wanderung erfolgt durch intermedidre
Ubertragung des Wasserstoffatoms auf das Coenzym ¢ und
findet in beiden Fillen unter Konfigurationsumkehr am
C-2 statt47?. Nachfolgend berichten wir iiber Versuche
mit 80-markierten Substraten, die neues Licht auf den
Mechanismus dieser Reaktion werfen.

Angereicherte Proben von (R)- bzw. (5)-1-180-Propan-
1,2-diol, 1 bzw. 2, wurden durch Aquilibrierung der ent-
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sprechenden optisch aktiven Lactaldehyde mit H, 180
und anschliessende Reduktion mittels LiAlH, gewonnen.
Die Stellung des schweren Isotops am C-1 folgt unmittel-
bar aus der hohen optischen Reinheit (> 95%,) der zwei
Diole, welche die Moglichkeit einer mit dem Austausch
parallel laufenden Tautomerisierung der Edukte aus-
schliesst, und wurde im iibrigen durch massenspektro-
metrische Messungen an den entsprechenden Bisphenyl-
urethanen bestitigt. Analoge Behandlung von Acetoxy-
aceton gab eine racemische Probe von 2-130-Propan-1, 2-
diol, 3, in welchem die Lage des schweren Isotops ebenfalls
auf massenspektrometrischem Wege bestitigt werden
konnte.

Die drei '80-indizierten Substrate 1, 2 und 3 wurden
unter identischen Bedingungen mit einem zellfreien Ex-
trakt aus 4. aervogemes in Gegenwart des a-(Dimethyl-
benzimidazolyl)-Co-5’-deoxyadenosyl-cobamids inkubiert
und der jeweils gebildete Propionaldehyd zwecks Vermei-
dung eines Austausches mit den Sauerstoffatomen des
Wassers in situ mittels Hefe-Alkoholdehydrogenase und
NADH zu Propanol reduziert. Nach Bildung der Phenyl-
urethane wurde der 180-Gehalt der drei Proben massen-
spektrometrisch bestimmt (vgl. Tabelle).

Die erhaltenen Resultate zeigen, dass je nach der (S)-
oder (R)-Konfiguration des Substrates das Sauerstoff-
atom des Produktes aus der primédren bzw. sekundiren
OH-Gruppe stammt.

In der wohlbegriindeten Annahme, dass beide Enantio-
meren des Propan-1,2-diols nach einem prinzipiell glei-
chen Mechanismus umgesetzt werden, scheinen folgende

Substrat 180-Uberschuss %
(in %) Retention
Edukt? Produkt
(R)-1-180-Propan-1,2-diol, 1 12 1 8
(S)-1-180-Propan-1, 2-diol, 2 9 8 88
(RS)-2-180-Propan-1,2-diol, 3 12,8 5,5 43

2 Gemessen am Fragment m/e = 195, entstanden durch die Ab-
spaltung von Phenylisocyanat aus dem Molekiil-Ion. Fehlergrenze:

+0,5%.

H
CH,*OH CH,*OH CH,OH HO—(i}OH

H—é—OH Hof(lsz éH*OH cle
i, th, in, e,
1 2 3 4

X-Ray Microanalyser Study on the Localization
of Minerals in Native Plant Tissue Sections

Histo- and cytochemical methods are important aids
to the investigation of the mineral metabolism in plants.
On the whole, the common colour tests do not give a good
localization®. This disadvantage has been overcome by
the spodogramme technique?, but except for Si, the
identification of the minerals in the ash is difficult?.
Recently a very sensitive method, microautoradiography,
has been developed. This technique has been used ex-
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Schlussfolgerungen unumginglich: (i) im Laufe beider
Umsetzungen wandert die sekunddre OH-Gruppe stereo-
spezifisch von C-2 nach C-1 unter Ausbildung des Propan-
1,1-diols 4; (ii) die Dehydratation des letzteren zu Pro-
pionaldehyd ist enzymatisch kontrolliert, wobei das
Enzym zwischen den sterisch nichtidentischen OH-
Gruppen von 4 zu unterscheiden vermag.

Fiir die Propandioldehydrase-Reaktion ist es nunmehr
verlockend, ein Reaktionsschema zu postulieren (vgl.
a—>b-—>c) in welchem die Halbacetalform des Lact-
aldehyds als oxydierte Zwischenstufe vorkommt?.

0 CH, i)
o M N H> [
—_— —_— \ H
Gy \\ H " "0
Coenzym H-Coenzym
a b c

Summary. Investigation of the propanediol dehydrase
reaction with 180-labelled substrates indicates that the
conversion of propane-1,2-diol to propionaldehyde in-
volves transfer of the oxygen atom from C-2 to C-1. The
dehydration of the so formed propane-1, 1-diol is sterically
controlled by the enzyme.

J. REreY, A. UMANI-RONCHI,
J. SE1BL und D. ARIGONI

Ovganisch-chemisches Laboratovium, Eidg. Technische
Hochschule, Zitvich (Schweiz), 25. Mai 1966.
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