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Polygenes and Oligogenes 
IN a recent communication 1, I suggested that we 

can consider embryonic development in terms of two 
types of process ; on one hand, processes which 
'switch' the developing tissues into some one of a 
number of alternative paths, and on the other hand, 
the 'buffering' processes by which those paths are 
defined. Mather• afterwards attempted to develop 
this idea by identifying the genes which act in a 
buffering manner with his so-called 'polygenes' and the 
genes acting by switch mechanisms with 'oligogenes' 
-a new word which he coined to include the genes 
with comparatively large effects normally studied in 
genetic laboratories. I wish to show that this identi
fication cannot be sustained and has only been 
suggested by extremely confused thinking. 

In the first place, the concept of alternative paths 
of development has been applied to (in fact arose 
from) early embryonic changes, such as the deter
mination of neural tissue at gastrulation. The genes 
which affect the differentiation of the neural plate 
into the neural tube would be acting as buffers in 
my sense, and they could not possibly be thought of 
as falling within Mather's definition of polygenes, 
since their effects on the adult would be profound 
and striking. Thus genes with large effects may 
nevertheless act in a buffering manner. Again, genes 
with small individual effects may act together to 
constitute a switch. This seems -to be the case with 
the sex differential genes in many forms. Another 
example is provided by the genes dachsous, four
.i ointed and combgap in Drosophila; each has only a very 
small effect on the eye, but when all are present they 
combine to switch development of the eye-disk into 
a path of development which produced an antenna. 3 

Similar examples could be multiplied. What 
remains true in Mather's thesis is the obvious fact 
that genes which produce very minor changes in a 
character must be acting as rather ineffectual buffer
ing agents on the last phases of its development. 
Such genes have been a commonplace of genetic 
thought since they were . first considered by Nilsson
Ehrle in 1908. They have usually been known as 
'multiple genes' or 'polymeric genes', but such 
phrases, like Mather's more recent name 'polygenes', 
actually imply a fallacy-the fallacy, namely, of 
making a one-one correlation between the gene and 
one of its effects. It is the same fallacy as is involved 
in speaking of the 'white eye' gene in Drosophila, 
when it is well known that the same gene also affects 
the colour of the testis-sheath, the fertility, the life
span, and other characters. Such a me_thod of 
speaking is so convenient that its dangers can usually 
be accepted with advantage. Mather, however, 
seems to have fallen into the trap of thinking that 
polygenes, defined from "the polygenic nature of the 
variation which they determine", are genes of a 
special nature, which can be contrasted with other 
genes of a different nature, the so-called 'oligogenes·. 
Actually, one and the same gene can be a 'polygene' 
in respect of one of its effects and an 'oligogene' in 
respect of another ; for example, to go no further 
than the example given above, the white gene in 
Drosophila would be a polygene if we were interested 
in its effects on life-span or fertility, an oligogene if we 
studied eye-colour. There is a true distinction between 
polygenic variation (determined by numerous genes) 
and oligogenic vari~tion (determined by few genes); 
but this is certainly not a distinction between the 
kinds of genes involved, and need not correspond to 

a distinction between the modes of action of the 
genes during development. There may also be a valid 
classification of genes into 'active' and inactive ones 
( corresponding to the active and inert sections of the 
chromosome). This distinction is still almost entirely 
a theoretical one, relating, as it does, to the primary 
gene activities which remain obscure. But even if the 
possibility of such a distinction is accepted, it is clearly 
incorrect, as is shown by the example of. "white eye 
colour" mentioned above, to identify the inactive 
genes with those determining polygenic variation. 

With these considerations in mind, it might seem 
advisable, while retaining the useful adjective 
'polygenic', to dispense with the substantive 'poly
gene', or at least always to use it with suitable 
qualifications; for example, in a phrase such as "the 
gene A acts as a polygene with respect to the character 
X". C.H. WADDINGTON. 
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Laboratory Synthesis of Diamond 
THE letter by Mr. Bannister and Mrs. Lonsdale 

in NATURE of March 20, p. 334, records very in
teresting results. ·whether Hannay did in fact 
succeed in producing diamonds must in the last 
resort be decided by the success or otherwise with 
which his experiments can be repeated. I have 
reason to believe that he presented a further paper 
on this subject to the Royal Society about 1894, 
which was not published by them, but the archives 
are not accessible at the moment and it is impossible 
to carry the question further. 

Corning to the experiments of Sir Charles Parsons, 
I wish to put it on record that at the end of his life 
he did not believe that the hard crystals he had 
obtained at an earlier time were really diamonds : 
the reason being that they would not burn in oxygen. 
I make this statement on the strength of repeated 
conversations with him on the subject. 
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Exotic Woodlice in the British Isles 
I HA VE recently received from.,. a greenhouse near 

York a small (2 mm. long) white woodlouse, which 
I identify as Trichorina thermophila (Dollfus)1, a 
Central American species. This, or an allied species, 
has previously been reported from glasshouses at 
Kew, Newcastle-on-Tyne, Winlaton Mill2, Glasgow• 
and Belfast•. Kraepelin 5 reports the occurrence of 
this species at Hamburg, which had been imported 
with orchids from Nicaragua. 

Among other species introduced into Great Britain 
are Trichoniscus linearis (Kew Gardens), Nagara nana 
(Belfast), N. cristata (Wylam-on-Tyne), Angara lenta 
(Chester), and Cubaris sp. (from Mombasa, Eritish 
East Africa), one dead specimen, with bulbs. 

In connexion with studies on the dispersal of wood
lice, I should be glad to learn of other occurrences. 
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