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Ion source at ground potential 
Heavy ion acceleration-multiple stripping 
ICT voltage generator has 12 milliampere rating 

to handle future high current ion sources and targets 
*Single-purpose ICT electron accelerator with vertical beam tube 

and scanner (not shown) will offer 20 ma or 60 kilowatts of elec- 
trons at 3 MeV. At this energy, 6 kilowatts of x-rays will be avail- 
able for a variety of studies in radiation chemistry. 
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The figures tell the story about the usefulness of 
High Voltage Engineering's new ICT particle accel- 
erator. Its 8 MeV maximum energy permits nuclear 
structure research in areas still relatively unex- 

plored. This accelerator system offers the same 
clean beam, low energy spread, and conversion 
characteristics associated with Van de Graaff ma- 
chines. 

Used as a neutron source the accelerator can 

provide a wide range of neutron energies. The 

single-stage positive ion mode of operation pro- 
vides intense neutron fluxes using the Be9 (d,n) B10 

reaction, and also permits studies of reactions with 

very small cross-sections. The intense electron 
beam can be used for x-ray production and radia- 
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tion effects studies. 
While the ICT may be used either as a single- or 

multi-stage accelerator, the high current which is 
potentially available in tandem or single-stage op- 
eration is geared to future ion source and target 
developments. Current results of our tandem re- 
search program have shown the feasibility of in- 
tense negative ion sources, and excellent efficiency 
in conversion to positive ions at the mid-terminal. 
The ICT Tandem has all the power needed to capi- 
talize on high current developments. 

We have a new General Catalog in which these 

systems and our entire product line are described, 
Write for a copy. 
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Table 1. Ratios of reaction rates for malate 
dehydrogenase from Euglena gracilis grown 
on autotrophic medium and on heterotrophic 
medium. a, 0.006M; b, 0.05M; c, 0.1M. 

Coenzyme and Auto- Hetero- 
analog ratios trophic trophic 

PAADb/NADa 0.21 0.30 
APADc/NADa 4.4 3.1 
APADc/APADa 1.1 0.82 
PAHxDa/NADa 0.08 0.00 
PAHxDb/NADa 0.13 0.05 
PAHxDc/PAHxDb 1.4 2.4 
NHxDb/NADa 1.0 0.70 
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Fig. 1. Tracing of electrophoretic pat- 
terns of Euglena malate dehydrogenase on 
starch gel at pH 7.0. The cathode is at 
the top, the anode, at the bottom. The 
origin is indicated by the dotted line. The 
autotrophic extract is at the left, the 
heterotrophic, at the right. Solid bands, 
intense staining; clear bands, weak stain- 
ing. The break in the tracing represents 
10 cm. 
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Fig. 2. Starch-gel electrophoresis patterns 
of Euglena malate dehydrogenase at pH 
7.2. 
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in ratios for the enzyme from the two 
sources. 

To exclude the possibility that the 
differences in ratios might be due to the 
presence of a "malic enzyme" capable 
of utilizing NAD, we determined the 
ratios of the rates when malate and 
NAD were the reactants and compared 
the rates when oxalacetate and NADH 
were the reactants. The ratio was 3.6 
for both the autotrophic and hetero- 
trophic Euglena extracts, indicating that 
the differences reported here are not 
due to variation in "malic enzyme" 
content. 

These results have been confirmed 
by starch-gel electrophoresis experi- 
ments. Starch-gel electrophoresis of the 
malate dehydrogenase preparations was 
carried out at pH 7.0 as described for 
lactate dehydrogenase (3) except that, 
in the staining procedure, 2.0M sodium 
malate was substituted for 2.0M lithium 
lactate. A current of 25 ma was applied 
for 12 hours starting with 200 volts 
and ending with about 100 volts. The 
heterotrophic extract showed two spots, 
the autotrophic, three (Fig. 1). The 
heterotrophic extract had an intense 
spot which migrated only slightly to- 
ward the anode and a more rapidly 
moving faint spot which also migrated 
toward the anode. The autotrophic 
extract had these two spots, with the 
former somewhat less intense, plus an 
additional spot of slightly less intensity, 
which remained at the origin. Elec- 
trophoresis of the preparations at pH 7.2 
was carried out under the aforemen- 
tioned conditions for pH 7.0 except that 
the current was increased to 50 ma dur- 
ing the separation. Figure 2 shows the 
pattern at a pH of 7.2, where the 
additional autotrophic spot did migrate. 
The faint spots were absent on this gel 
as they had migrated off the end. Since 
these are not purified preparations of 
malate dehydrogenase, the slight differ- 
ence in the migrations of the corre- 
sponding heterotrophic and autotrophic 
spots does not appear to be significant 
for it may be the effect of other sub- 
stances in the preparations. We hope to 
purify the Euglena malate dehydro- 
genase in order to facilitate character- 
ization of the different forms. 

The additional form of malate dehy- 
drogenase in the autotrophic extract 
may be due to its production by photo- 
synthetic mechanisms. Alternatively, 
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Both the analog data and the elec- 
trophoretic data show clearly that the 
molecular forms of malate dehydro- 
genase in Euglena depend in part upon 
the nutritional environment of the or- 
ganism (8). 
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Fine Structure of a 

Diatom Centrosome 

Abstract. The centrosome of the 
diatom Surirella ovalis is a dense spheri- 
cal structure 500 m,u in diameter with 
filaments 15 m,t in diameter connected 
to it. The interior is filled with uniform 
granules but does not contain a typical 
centriole or clear area. The filaments 
emanating from it resemble the fila- 
ments of the mitotic apparatus, but 
they are present during interphase and 
appear to terminate at pores in the 
nuclear envelope. 

A centrosome has been observed in 
the diatom Surirella ovalis. It is a 
sphere about 500 m/t in diameter as 
determined from serial sections (Figs. 
1 and 2). The centrosome (C) is 
located in a notch or hollow of the H- 
shaped nucleus (N) at the center of 
the cell. It persists during interphase, 
and only one such structure has been 
seen in each individual studied. The 
body is not limited by a membrane, 
and the interior is homogeneously filled 
with coarse uniform granules. Fila- 
ments (F) 15 m,t in diameter are at- 
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