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ported in a variety of tissues including oyster mantle 15, kidney 16, 
turtle bladder epithelium 17, and villus cavity cells of the chorioal- 
lantoic membrane ~8. This laboratory has also found that purified 
chicken and salmon erythrocyte carbonic anhydrases are stabi- 
lized in the face of rising temperature and pH when lipid vesicles 
are present 19. The membrane-enzyme association may also be 
important in orienting the enzyme in an appropriate way for it to 
function, possibly in the secretion of hydrogen ions. 
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Summary. The location of the mobile element mdg-1 was determined by in situ hybridization in salivary gland chromosomes of 
Drosophila melanogaster. The locations of mdg-1 are nonrandom and some 'hot spots' exist. Moreover, the spectra of mdg-1 
locations vary with the viability values of the families from which the larvae originated. This suggests that particular frequency 
spectra are associated with lethality resulting from inbreeding. 
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The genome is now known to contain many reiterated trans- 
posable elements that may be the cause of genetic instability of 
structural genes through activation, inactivation or regulation 1 3. 
These elements may appear at different chromosomal locations 
in different strains and in different individuals from the same 
laboratory stock or the same natural population ~9. Only a little 
information about the amourit of polymorphism of such ele- 
ments in natural populations is available, though such informa- 
tion could shed light on their origin, their effects on the orga- 
nisms carrying them and their possible role in the adaptation of 
populations. Indeed, though the molecular structure of some of 
these elements is now well known, we have little idea whether 
they do or do not provide benefit to the organisms. However, 
some transposable elements in bacteria do procure a higher 
adaptability to their carriers 1~ and the number and location of 
mobile dispersed genes (mdg) in Drosophila melanogaster may be 
associated with fitness 5,12. Here, we study the location of the 
element mdg-1 in the chromosomes of individuals from a natural 
population of Drosophila melanogaster in connection with fit- 
ness after inbreeding. 
A laboratory population of Drosophila melanogaster was estab- 
lished from flies captured in Azerbaidjan (USSR) recently. The 
population so formed was maintained in the laboratory by mass 
culture at 25 ~ for three generations before the experiment was 
started. 58 sib pairs, offspring of 58 pairs of unrelated flies of the 
stock, were set up and allowed to lay eggs. Egg hatchability and 
egg-to-adult survival were then determined in their offspring 
that developed at 25 ~ C 13. Other subsequent samples of eggs laid 

by the same sib pairs were allowed to develop at 18 ~ order to 
lower the developmental rate and to obtain large larvae with 
chromosomes suitable for in situ hybridization 4. The number 
and location of the mdg-1 element were then analyzed in the 
salivary gland chromosomes of these inbred larvae. 17 sib proge- 
nies were chosen for the cytological study according to their 
viability values, which ranged from 0.32 to 1 (see the distribution 
of viability values in figure 1). Low overall viability values are 
due to either a high embryonic mortality rate or a high larvo- 
pupal mortality, or to both 13. We thus distinguished three classes 
of inbred progenies characterized by 1) low egg hatchability 
(overall viability values ranging from 0.38 to 0.61; five proge- 
nies), 2) low larval viability (with overall viability values ranging 
from 0.32 to 0.72; seven progenies), 3) high egg-to-adult survival 
rate (viabilities higher than 0.90; five progenies). We have also 
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Figure 1. Distribution of the proportion of the fertilized eggs developing 
to the adult stage in F2 inbred progenies from sib pairs. Oindicates the 
families from which the larvae were taken. N: number of pairs. 
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Figure 2. Location and number of mdg-1 insertions (fre- 
quency spectra) found in the 23 genomes. The region 
numbers correspond to Bridges' subdivision of the chro- 
mosomes. Inbred families with �9 low egg hatchability, 
�9 low overall egg-to-adult survival, �9 high overall egg- 
to-adult survival; [] initial natural population. Polytene 
chromosomes were prepared for 3HDNA hybridization 
following the procedure of Ananiev et al. 4. 
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analyzed mdg- l in six larvae whose parents  were taken f rom the 
initial Azerbaidjan stock and crossed randomly.  The egg-to- 
adult  survival o f  these larvae was higher than 0.90. As a total 23 
genomes were scored. 
Figure 2 shows the distr ibution pat tern of  mdg-1 along the 
chromosomes  for all the larvae analyzed. In total 623 insertions 
were detected on 250 cytologically distinguishable sites. The 
overall distr ibution is non-uni form.  There are clearly some re- 
gions in the ch romosomes  in which more  insertions were found 
than in others. This confi rms and extents other  results from X 
chromosomes  7 and laboratory populat ions  4'~4. Many  o f  the sites 
o f  insertion (19B, 19F, 22A, 35CD, 39DE, 42A, 98C) corre- 
spond to regions o f  intercalary heterochromat in  5't2'~4, whose 
principal features (e.g. weak points,  late replication, ectopic 
pairing) are supposed to be associated with modera te  t andem 
repeats 15 or mobile  genetic elements L6. Mobile  elements may 
insert only at specific 'accessible'  parts  o f  the D N A  sequences of  
the chromosomes .  
To test the distr ibution o f  mdg-I  along the ch romosomes  for 
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Figure 3. Distribution of the mdg-1 element in 23 genomes (all chromo- 
somes confounded). @ -Q observed frequencies, ~ theoretical 
frequencies of the Poisson distribution. 

r andomness  we assumed a t runcated Poisson distr ibution 17 fol- 
lowing the formula  

P ( X = K )  = e x2k 1 
k [ l  - e  ~" 

The parameter  2 was est imated as the limit value o f  the recur- 
rence formula 2,1+~ = s  Xn). 2 is the mean of  the usual 
Poisson distr ibution and ~ is the mean of  the t runcated Poisson 
curve. A theoretical distr ibution was then obtained.  Figure 3 
shows that  the observed curve fits the t runcated Poisson distri- 
but ion (2 ' 2 =  8.05; d.f. = 5). F rom this the number  of  sites with 
no insertion is then est imated to be 28 and the total number  of  
sites where an insertion o f  mdg-1 may be expected should b e  
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Figure 4. Correspondence analysis of presence/absence of sites of inser- 
tion of mdg-1 on the polytene chromosomes of 23 larvae classified in four 
classes of viability (see text). Only the 5 % confidence ellipses are repre- 
sented, low egg hatchability families, ~ low egg-to-adult sur- 
vival, ~ high viability, ~ i n i t i a l  natural population. 
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around 280. However, some bands seem at first sight to be 'hot  
spots' of mdg-1 insertion (see fig. 2 and the tail of the distribution 
in fig. 3). This is particularly striking for the bands 19F, 39CD, 
42A, 48E, 51D, 98C. Some of them were also shown in other 
experiments to be sites of insertions or hot  spots for transposi- 
tion 5, ~2,14. The number  of these hot  spots, however, is small and 
thus the distribution in figure 3 does not  deviate significantly 
from a Poisson distribution. The hot spots may be clusters of 
mobile elements 18'18'19 and their location may characterize a 
population. This hypothesis is reinforced by the observation that  
among the sites that  hybridized most frequently in our experi- 
ment with a natural  population are some that  also hybridized 
most frequently in previous experiments with laboratory popu- 
lations 14. 
To test whether the different distribution spectra of insertions 
are correlated with different classes of viabilities, we analyzed 
the rough data by a factorial correspondence analysis 2~ Natu- 
rally, we had only a contingency table with the values 0 and 1 
(absence or presence of an insertion site in a bands), but  factorial 
correspondence analysis is the best and most powerful technique 
that  can be used to analyze such a table. The aim of this method 
is to represent the data in a new space with a reduced number  of 
dimensions. Figure 4 represents the projection of the values on 
the plan of the second and third components of the analysis. We 
choose these two plans as they lead to a better discrimination of 
the different families; the larvae from the natural  population are 
dispersed on the second and third axes of the analysis but not on 
the first one. As seen from figure 4, the different classes of 
viability progenies have distinct frequency spectra of mdg-1 
location. For  example the correspondence analysis reveals that  a 
pattern with insertions in bands 7D, 38C, 51B, 56E, 67C, 75F, 
76B, 85B, is seen only in families from the low egg hatchability 
class (that is also the class with the lower values of egg-to-adult 
survival). 
It is well known that  differences in the location of mobile ele- 
ments occur among individuals from the same population. Our 
data indicate in addition that  the pattern of distribution of 
mdg-1 may correlate with the viability value of the family from 
which the larva comes. However, in situ hybridization was done 
on chromosomes of inbred larvae that  survived. These larvae, as 
seen from figure 4, may have a particular pattern of mdg-1 
locations. It is possible that  the embryos and larvae that  dies had 
another particular distribution spectrum of mdg-1 locations 
connected with lethality. This hypothesis is reinforced by recent 
results showing that  a specific mobile element, the L factor, may 
be involved in the lethality associated with an unstable X chro- 
mosome 21. 
Many experiments will be necessary to be able to assess the role 
of mobile elements in natural  populations. Our results indicate 
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that  the search for relationships between location of elements 
and viability or other characteristics associated with fitness 
should be a promising way of investigation. 
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Summary. Ricinoleic acid was found in different Claviceps sp., indicating that  it is neither specific chemotaxonomic marker of 
Claviceps purpurea, nor  a specific indicator of peptide alkaloid synthesis. 
Key words. Claviceps; ricinoleic acid; ergot alkaloids; fatty acids. 

Mycelial differentiation of the fungus Claviceps involves mor- 
phological and biochemical changes. In parasitic cultures a con- 
spicuous feature of differentiation is the formation of  sclerotium 
and alkaloid synthesis. An analogous pattern is found also in 
saprophytic Claviceps strains. In these strains the production of 
alkaloids under conditions of submerged cultivation is accom- 

panied by sporulation 2 and differentiation of the culture into the 
sclerotial type of mycelium 3. Sclerotial cells are assumed to be 
the dominant  producers of alkaloids 3,4. Another  indicator of 
differentiation of the culture into the sclerotial type is abundant  
production of lipids (triglycerides) 4-6. 
In sclerotial cells lipids are found in substantially higher 


