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matters arising 
Algal sexuality 
CA v ALIER-SMITH' raises many interest
ing points on the origin of the eukary
otic cell and its organelles. I find my
self in general agreement with him 
and with others•-• who have provided 
an alternative to the widely held 
theory that eukaryotic organelles were 
originally acquired by endosymbiosis. 
I wish to comment, however, on one 
aspect of his evolutionary scheme (see 
ref. 1, Fig. 5), namely, the assertion 
that sex is absent in the Dinophyceae, 
Euglenophyceae, and Cryptophyceae. 
In fact, there have been several re
ports'-' of sexuality in the Dino
phyceae. Beam and Himes' have 
observed pairing between cells of 
Crypthecodinium cohnii and their 
fusion into a single cell, followed by 
nuclear fusion . Furthermore those 
workers• and others' have 'demon
strated genetic recombination in C. 
cohnii. Although there has been no 
such conclusive demonstration of 
sexuality in the Euglenophyceae, it is 
necessary to approach this negative 
evidence cautiously-especially since 
!here is evidence of a meiotic process 
m two genera of this group10

·". One 
can only repeat Leedale's careful con
clusion that "It seems probable that 
there is no sexuality in the majority 
of euglenoids, but it remains a possi
bility that the process does occur as a 
rare phenomenon; this can never be 
disproved". Finally, there is a dearth 
of information on the Cryptophyceae, 
and consequently it is premature to 
conclude that sexuality is absent in 
that group. 

These observations do not detract 
from Cavalier-Smith's main arguments. 
I~ anything they strengthen his evolu
tionary scheme since, if sex does exist 
in the Dinophyceae, Euglenophyceae, 
and Cryptophyceae, one could move 
t?ose gro~ps from their isolated posi
t10n on Fig. 5 of ref. 1 to a position 
among the other algae and speculate 
on their interrelationships. (For 
example, how are the Dinophyceae and 
Cryptophyceae related to other algae 
whose chloroplasts contain chloro
phylls a and c?) 
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Irradiation and DNA breaks 
JOHAN SEN and Boye' re-ported their 
findings on the oontroversial question 
of whether the initial number of breaks 
induced by ionising radiation in DNA 
in oxic and anoxic conditions are 
identical, or whether less breaks occur 
in nitrogen than in oxygen. Their con
clusion supports the latter. 

They found' the difference in the 
yield of breaks in cellular DNA when 
Escherichia coli was irradiated in oxic 
and anoxic atmospheres and to mini
mise rapid repair' as far as possible, 
the time from irradiation to lysis 
of the cells was, according to those 
authors, "a fraction of a second". They 
assumed that cellular repair enzymes 
would not rejoin breaks in this short 
time and on the basis of some theoreti
cal extrapolations on the correlation 
between the yield of breaks at a given 
dose and the rate of rejoining by cel
lular enzymes, they believed that the 
differences in yield of breaks due to 
rapid repair was an erroneous conclu
sion. They assumed that rejoining of 
breaks would not have occurred and if 
so. that the initial yield of breaks in 
oxic irradiation was at least three 
times more than that in anoxic con
ditions. I wish here to analyse the 
status of this controversy and I dis
agree with Johansen and Boye'. 

The subject has long heen a matter 
of debate and Dean et al.' were the 
first to suggest that anoxic breaks were 
subject to rapid enzymatic repair, show
ing that in experimental conditions 
which inhibited rejoining of strand 
breaks, nearly identical yields were 
obtained following oxic and anoxic 
irradiation. 

The isolation of a DNA polvmerase 
I mutant' and the study of the ·kinetics 
of single-strand break repair in pol Al 
mutant' led to the recognition of a 
raoid repair system occurring in E. coli. 
The work on cellular DNA involved 
complications be,cause repair probably 
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works very fast, rejoining breaks during 
irradiation and up to the moment of 
lysis. Town et al.' attempted to over
come the problem by preinadivating 
the cells at 52 °C for 10 min before 
irradiation and they obtained identical 
yields of breaks. Heat treatment how
ever, induces single-strand bre;ks in 
DNA6 and release of sulphydryl com
pounds i,n the medium'. 

Another approach' was to irradiate 
bacteriophage A extracellularly in oxic 
and anoxic atmospheres. Contrary to the 
situation for cellular DNA, any change 
in phage DNA would thus remain 
unmodified and beyond the influence of 
cellular repair as long as the DNA was 
not injected into a host. DNA could 
safely be extracted and layered on an 
alkaline sucrose gradient'. Identical 
yields of DNA breaks were obtained in 
oxic and anoxic extracellular irradia
tion7. When A DNA was irradiated 
intracellularly in a pol Al host, the 
decrease in molecular weight of A 
DNA was identical in both oxk and 
anoxic conditions and equalled that 
obtained after extracellular irradiation . 
Intracellular anoxic irradiation of A 
DNA to the same dose in wild-type 
bacteria, yielded no breaks'. This 
ctemonstrates that there is no difference 
in the initial number of breaks and that 
a rapid repair system, involving DNA 
polymerase I, rejoins breaks very 
rapidly. Similarly, there are data' ·' on 
the equal number of breaks in oxic and 
anoxic conditions with phage T3 and 
T7 irradiated extracellularly. 

Wild-type bacteria were injected for 
10 min with A DNA which ·had been 
irradiated extracellularly with 50 krad 
in oxic and anoxic conditions. A DNA 
was immediately analysed for single
strand breaks. X DNA irradiated anoxi
cally had no breaks, but a few could he 
seen in DNA irradiated in oxygen. 
Since the initial yields of breaks were 
identical', the difference in molecular 
weight after infection is attributable to 
cellular repair. 

Sulphydryl compounds mav have a 
function in the· r-ad-ia.tion sensitivity of 
E. coli' but I feel that the experiments 
described (ref. 7 and ahove), supported 
by other results'·' ·' ·• should leave no 
doubt that: (1) initially the number of 
DNA breaks are identical in oxic and 
anoxic irradiation and (2) rapid repair. 
involving DNA polymerase T and 
probably ligase, does exist in cells and 
preferentially reioms anoxic-type 
breaks. This could explain the differ-
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