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relations for the meiotic division. Prof. MacBride does 
not believe in this double function ; but he cannot 
logically cite the case of Lepidosiren (and similar 
cases which have been described) as evidence against 
it. 

w. E. AGAR. 
University, Melbourne. 

Oct. 11. 

PROF AGAR has read with insufficient care my 
article on "Mendel, Morgan and Genetics" which was 
published in NATURE of August 28. I reproduced in 
that article two drawings of the figures given by 
Prof. Agar of two meiotic "pairings" within the same 
nuclear cycle. I further said that Prof. Agar's hypo
thesis to explain these was plainly incredible and I 
gave the credit for perceiving that L epidosiren would 
furnish a critical case for testing the "crossing-over" 
theory and for planning the research to Prof. Agar's 
teacher, Prof. Graham Kerr. 

Prof. Agar's statement "the now generally accepted 
view of the arrangement of genes in the chromo
somes, and the genetic theory of crossing-over" is 
pure assertion. Amongst the foremost zoologists in 
Great Britain-those who have really the right to 
speak on the specific problem-there is a wide
spread scorn of the whole 'gene' theory, and to say 
that this theory is "generally accepted" in view of 
the evidence given in my article, of the bitter regret 
of Johannsen that he had ever invented the word 
'gene', of Mohr's statement that 'genes' responsible 
for mutations continually occur. in all chromosomes 
and are all expressions of a lowered vitality, and 
finally of the view of the Development Commission 
that factors valuable to the former do not 'mendelize', 
is simply obscurantism-a deliberate shutting of the 
eyes to unwelcome truth. 

West Bank, near Alton, 
Rants. 
Nov. 3. 

E. W. MAcBRIDE. 

Gene Doublets as Evidence for Adjacent Small 
Duplications in Drosophila 

IT is to be assumed-by analogy with the cell, the 
nucleus and individual chromosomes-that genes are 
always derived from parent genes, and are not 
created de novo from non-genic material. Evolution, 
as seen in the phenotype, must go hand in hand 
with an increase of the number of genes. Polyploidy 
as a method of increase of gene numbers is common 
in plants, but does not seem to have played an 
important part in the evolution of animals. The 
work of Bridges1 on salivary gland chromosomes in 
Drosophila shows that small duplications, often 
adjacent, are common in Drosophila. They appear 
as 'repeat' sequences of very similar or identical 
bands; when extensive enough, these 'repeats' have 
a tendency to show somatic pairing within the 
individual chromosome. 

If the interpretation of these 'repeats' is correct, 
they must have carried identical genes at the time 
they were formed. Development on divergent lines 
would lead to these genes gradually taking on 
different .functions in ontogeny; but it is to be 
assumed that these functions would be similar in the 
early stages. If this is so, one would expect that 
genes with similar phenotypic effects would often 
occur as doublets in close proximity in the same 
chromosome. A survey of the genes of Drosophila 

melanogaster shows that there is in fact a considerable 
number of such cases, a number too great to be due 
to chance alone. The cases are most striking where 
the type of phenotypic effect is rare and the proximity 
close. Some examples are : 

chlorotic-yellow (I, -0·1 and 0·0); also possibly 
silver (I, 0 ·1) ; only three other light body colours 
are known. 

(I, 27 ·7 and 27 ·7 ± ). 
miniature-dusky (I, 36·1 and 36·2); the same 
doublet occurs also in D. virilis, hydei and pseudo
obscura. 

tetraptera--bithorax-bithoraxoid (III, 51·3, 58 ·7 and 
59·5); no other similar phenotype elsewhere in the 
whole complement. 

pupal-unexpanded (II, 51 ± and 54 ±) ; only 
three other similar mutants known. 

blistered--balloon } Only six other similar mu-
(II, 107 ·3 and 107 ·4) tants are known; two of 

blistery-Bubble these (blot-bloated, II, 55 ± 
(III, 53 ·5 and 54 ±) and 59 ±) form possibly 

another doublet. 

achaete-scute (I, 0·0 + and 0·0 + + ). 
It appears that the increase of gene number by 

small adjacent duplications is reflected in the non
random distribution of genes in the chromosome 
complement. 

A detailed analysis will be published elsewhere. 

Department of Biometry, 
University College, 

London. 
Oct. 12. 

HANS GRUNEBERG. 

' Bridges, C. B., J. Heredity, 26 (1935). 

Interaction between Cell Nucleus and Cytoplasm 
DR. CURT STERN1 has suggested a new and 

ingenious method of showing what he says has not 
been shown before, that the genes inside the resting 
nucleus act on the cell outside it. This action, how
ever, is implied by everyday cytological observations, 
and is shown by many particular demonstrations in 
plants. 

In all hybrid plants four cells are produced at 
meiosis with genetically different nuclei, and their 
genetic differences may be readily seen to express 
themselves before the nuclei come to divide, since 
many of these nuclei, on account of their genetic 
defects, never divide again. In general terms, we 
may say that this is one of the conditions of apomixis 
in most plants. It is precisely where the potential 
embryo-sac nucleus fails to divide that it is replaced 
by purely vegetative development of maternal tissue. 
This happens in the versatile apomictic species of 
Hieracium, Artemisia, and most probably in Rubus, 
Rosa and elsewhere. Similarly on the male side we 
find that, in triploids and other forms with irregular 
segregation at meiosis, a proportion of the pollen 
grains have usually died before their first mitosis 
could have taken place. That this failure is due to 
the individual properties of the pollen grain is shown 
by the selected population of pollen grains (in regard 
to chromosome number) which actually reaches 
division 2 • Moreover, in two respects the pollen grains 
with different chromosome numbers often behave 
differently ; first the length of the resting stage is 
different, so that in anthers taken at different times 
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