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G e n e t ic a .  — Stability of frequencies o f phosphoglucomutase alleles 
in Culex pipiens breeding in ecologically different environments. N ota 
di L u c i a n o  B  u l l i n i ,  M a r i o  C o l u z z i ,  A n n a  P a o l a  B i a n c h i  B u  ia

l i n i  e L u i g i  R e n n a ,  presenta ta (*} dal Socio G. M o n t a l e n t i .

R iassunto. ■— Vengono studiate le frequenze alleliche per il locus fosfoglucomutasi 
(PGM) in , otto diverse popolazioni della zanzara Culex pipiens. Alcune delle popolazioni 
studiate sono tra  loro geograficamente isolate, si sviluppano in am bienti ecologicamente molto 
diversi e presentano considerevoli fluttuazioni nelle dimensioni (originate anche da tra tta 
menti con insetticidi). La notevole stabilità nelle frequenze alleliche nelle diverse popolazioni 
suggerisce che la selezione naturale sia il fattore principale nel m antenim ento del polim or
fismo enzimatico. Il meccanismo del vantaggio dell’eterozigote sem bra fornire una soddi
sfacente spiegazione dei nostri dati. L ’uniform ità genetica osservata in am bienti molto diversi 
dal punto di vista ecologico sem bra indicare l’assenza di relazioni semplici tra  varian ti enzi
matiche e i fattori ecologici considerati.

I n t r o d u c t i o n

Culex p ipiens  Linn, is one of the most widely distributed mosquito 
species since it occurs the world around between latitudes of 6o° N and 40° S. 
Various forms have been described showing biom etrical differences and vari
ably combined biological characters such as autogeny and anautogeny, ste- 
nogam y and eurigam y, anthropophily  and ornithophily, homo- and hetero- 
dinam y. M oreover, it is well known the existence of cytoplasm ic sterility 
between certain populations (Laven [ 1 ]). The breeding places of this eurye- 
cious species are ecologically m uch differentiated being represented by polluted 
and unpolluted waters such as springs, wells, cisterns, tanks, sewers, water- 
drains and various kinds of ponds even in connection w ith rivers.

A previous study of the phosphoglucom utase (PGM ) electrophoretic 
variants in an u rban  population of Culex pip iens  from Rome showed the 
existence of a polym orphism  involving three codom inant alleles of the auto
somal gene Pgm  (Bullini et at. [2]). The aim of this paper is to com pare the 
allele frequencies at the phosphoglucom utase locus in natu ra l populatiqns 
of Culex pip iens  breeding in different environm ental situations.

M a t e r i a l  a n d  m e t h o d s

The m aterial exam ined consists in samples from eight Ita lian  popu lat
ions of C. p ip iens  (see T able I). Only two of these populations (from S. Oliva 
and/ M onticelli) can be referred to the type form of C. p ip iens  breeding in

(*) Nella seduta del 9 dicembre 1972.
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unpolluted w ater and showing pronounced ornithophily, very rare occurence 
of autogeny and stenogam y, w inter diapause at the adult stage. The rem ain
ing six populations (from Castagneto M arina, Pontecorvo, Ceccano, Canino, 
Rom a and L atina) appeared molestus-iike with various degrees between the 
typical u rban  form molestus and the ru ral pipiens  (R ioux and Pech [3]; 
La Face [4]; V alenti and Coluzzi [5]). T hey  were found to breed in tanks 
with rain  w ater (Rom a, Canino and Castagneto M arina), in polluted w ater 
drains (Pontecorvo and L atina) and in polluted ponds near the Sacco river 
(Ceccano).

T a b l e  I

D istribution o f PG M  alleles in  population samples o f Culex pipiens fro m  Ita ly.

L o c a l i t y

Number 
of indi
viduals 

examined

PGM A LLELE F R E Q U E N C IE S

Pgm A Pgm B3 PgmP 2 PgmP1 PgmP PgmP

Castagneto M arina, Livorno . 2 2 0 __ 0 . 0 4 5 5 _. 0 . 8 4 0 9 0 . 1 1 3 6 _

Monticelli, Prosinone . . . . 1 4 0 9 0 . 0 0 2 5 0 . 0 5 0 0 0 . 0 0 7 5 0 . 8 1 9 0 0 . 1 1 9 9 0 . 0 0 1 1

Ceccano, Fresinone . . . . . 1 8 7 — 0 . 0 6 1 5 — 0 . 8 0 4 8 0 . 1 2 5 7 0 . 0 0 8 0

Pontecorvo, Fresinone . . . 14 8 0 . 0 0 3 4 0 . 0 4 0 5 — 0 . 8 0 7 4 0 . 1 4 5 3 0 . 0 0 3 4

S. Oliva, F re s in o n e ................. 1 6 2 0 . 0 0 3 I 0 . 0 5 5 5 — 0 . 8 2 4 1 0 . 1 1 1 1 0 . 0 0 6 2

Canino, V i t e r b o ..................... 7 0 4 0 . 0 0 4 3 0 . 0 5 7 5 — 0 -7955 0 . I 40Ó 0 . 0 0 2 1

R o m a ................. . . . 1 \  . . 3 1 4 0 . 1 5 4 5 — — 0 . 6 9 7 4 0 . 1 4 8 1 —

Latina ...................................... 754 0 . 0 0 5 3 0 . 0 3 4 5 0 . 0 0 5 3 0 . 8 4 1 5 0 . I I O I 0 . 0 0 3 3

The mosquitoes were collected at the preim aginal stages and were tested 
five-ten days after emergence. T he breeding and electrophoretic techniques 
were the same as those reported in previous papers (Bullini et al. [2] and [6]).

R e s u l t s  a n d  c o n c l u s io n s

T he formal genetics of the PGM variants were carried out by a series 
of crosses and backcrosses w ith one or both parents known. These showed 
in the m aterial of C. p ip iens  exam ined the occurence of six codom inant 
alleles includm g the three previously observed (Bullini et al. [2]). These 
alleles were) designated Pgm A, Pgmm , PgmB2, PgmP1, Pgrrf ', PgmP in order 
of increasing m obility (for details on this nom enclature see Bullini and Co
luzzi [7]). Some of the 21 possible phenotypes are shown in fig. 1. The 
distribution of PGM alleles in the population samples studied is reported

42. — RENDICONTI 1972, Voi. LUI, fase. 6.
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in Table I. T he eight populations were found polym orphic for 3-6 alleles, 
the m ost frequent being in all samples Pgm B1. T he phenotype expressed 
by this allele at the homozygous state showed an interm ediate electropho
retic m obility. T he relative frequencies of the alleles appeared nearly  undiffer
entiated over our study  area in spite of the low dispersal ability of the species 
and the above quoted environm ental heterogeneity. The apparen t absence of 
certain rare  alleles in some of the populations could depend on the sam ple size.

o r ig in ___________  ,--------- ----------- -------------------------
A B1 B3B} B3 C B3B r  Bj  B2C B3C C D  D C D

Fig. I.

T he rem arkable stability  in allele frequencies observed in these populat
ions « of C. p ip iens , some of which geographically fairly well isolated am ong 
them  and showing large fluctuations in size (originated also by insecticide 
treatm ents), suggest natu ra l selection as a factor m antaining the enzym atic 
polym orphism  in agreem ent with other recent reports (Ayala et al. [8], [9] ; 
B urps and Johnson [10]; Bullini and Coluzzi [ n ] ;  L akovaara and Saura [12], 
[13]; P rakash  et al. [14]). T he mechanism  of heterozygous advantage appears 
to provide a satisfactory explanation of our data.

T he genetic uniform ity recorded over environm ents ecologically differ
entiated for various factors (dependent on degree and type of pollution in 
the breeding places, structure of the larval biocenose, availability  of differ
ent hosts for blood meal, etc.) should indicate the lack of simple relationships 
between PGM enzyme variants and the ecological factors considered.
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