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Nuclear DNA Contents of Coelacanth 
Erythrocytes 
AMONG the living fishes, groups of widely different phylogenetic 
antiquity may be classified by equally diverse sets of charac
teristics, both morphometric and biochemical. One such 
character that has been used in the study of the relationships 
between the major groups is cellular DNA content. It is now 
well known that, among fishes, modern teleosts have the lowest 
diploid levels (as low as 0.8 pg) and that elasmobranchs have 
somewhat intermediate levels (3-15 pg). The Dipnoi have the 
highest levels among living vertebrates (160-285 pg), and these 
values are approached most closely by some (but by no means 
all) Amphibia, such as Necturus and Amphiuma (205 and 192 
pg respectively)' ·'. 

Table 1 DNA-Feulgen Content of Erythrocyte Nuclei 

Species Number Mean Feulgen dye DNA content 
of nuclei content in arbitrary per diploid 
measured photometric units genome 

±error of the mean (g X ]0·12) 

Xenopus /aevis 10 47.5 ± 2.2 6.3 
Rana pipiens 10 115.7±2.8 15.3 
Latimeria chalumnae 20 99.7±1.7 13.2 

Fresh blood was smeared on microscope slides and allowed to dry. 
Slides from all three species were fixed and stained as a single batch. 
The preparations were post-fixed in ethanol-acetic acid (3: I) for 3 
min, hydrated, hydrolysed in 5 N HCl for 1 hat 25° C and stained for 
1 h with the Feulgen reagent. Dye contents of individual nuclei were 
measured by the two wavelength method of microspectrophotometry 
(l .. 1= 560 nm; :>-.2 =487 nm). The relative dye contents are given in 
arbitrary photometric units. The absolute DNA contents for Rana 
and Latimeria were estimated on an assumed value of 6.3 pg per 
diploid genome for Xenopus 5

• The estimated value for Rana agreed 
with literature values6 • 

In view of this great diversity of nuclear DNA content in 
fishes, and indeed all vertebrates, it has not always been clear 
what level might be considered "primitive" and what "ad
vanced"'. It would therefore be extremely interesting to know 
the nuclear DNA content of supposedly primitive organisms. 
We have studied blood samples of a live coelacanth Latimeria 
chalumnae Smith, captured by a recent American-British
French expedition to the Comore Islands•. Cytophotometric 
measurements of Feulgen-stained erythrocyte nuclei show that 
the DNA content of Latimeria erythrocyte nuclei is 13.2 pg 
(Table 1). (This confirms predictions about histological thin 

NATURE VOL. 241 JANUARY 12 1973 

sections of coelacanth tissues 2 •7 .) Coelacanths therefore have 
diploid DNA levels well above some Amphibia, such as Xenopus 
(6.3 pg per diploid cell•) and in the same range as Rana (15.3 
pg, Table 1) and elasmobranch fishes such as Squalus acan
thias' (14.7 pg). 

The DNA content in Latimeria was higher than would be 
expected in the ancestor of all tetrapods and we conclude that 
in the course of evolution from the original dipnoan-cross
opterygian-amphibian stock, increase in the coelacanth 
genome has occurred. Thus increased cellular DNA contents 
have arisen many times, independently, in this whole assem
blage. 
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Trans-B-farnesene, Alarm Pheromone 
of the Green Peach Aphid, Myzus 
persicae (Sulzer) 
THE chemical structure of the repellent odour found in the 
cornicle secretion of the aphid M. persicae1 has been identified 
as trans-~-farnesene. 

We used two different methods to obtain material for gas 
chromatographic and mass spectrum analysis. In the first, a 
stream of dry nitrogen was passed over a homogenate of 0.6 g 
of aphids into a cold trap ( - 60° C). The collected material, 
dissolved in pentane, gave a positive bioassay by repelling other 
M. persicae on a radish plant. Gas chromatography (g.c.) at 
115° C on an 'OV-17' column gave a single peak eluting at 
7.5 min. After elution of this peak a 3° min-1 programme to 
190° C caused the elution of a large number of peaks beginning 
at 175° C. A g.c. mass spectrum of the 7.5 min peak gave a 
molecular ion of 204 m e-1 and three prominent ions in decreas
ing order of 69, 93, and 41 m e-1. Other characteristic ions were 
120, 133, 161, and 189 m e-1. 

A second sample was prepared by soaking 2 ml. of M. 
persicae in 2 ml. of refrigerated pentane for 5 days, as separate 
observations showed that pentane caused cornicles to open and 
expel fluid. A single peak eluting at 6.5 min from a 4 foot, 15% 
stabilized 'DEGS' column at 100° C was passed over M . 
persicae feeding on radish. The aphids responded by with
drawal of stylets from the leaf and by walking from the leaf. 
An aliquot (1 /10) of the extract was purified by cold-trapping 
the 6.5 min peak from this column, and this also gave a positive 
bioassay. The hydrocarbon nature of the compound was verified 
by co-chromatography with c,. and c,. saturated hydrocarbons 
on a 6 foot 'UC-W98' (10%) column at 150° C. The active peak 
eluted shortly after C,. and by interpolation of elution times 
had a boiling point of 258° C. A g.c.-mass spectrum of the 
active peak prepared in this manner also gave a molecular ion 
of 204 m e-1 with prominent ions of 69, 93, and 41 m e-1 and the 
characteristic ions 120, 133, 161 and 189 m e- 1

. 
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