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/igus (CAZAL1). L'asp¢ct  des corpora Mlata des Lepto- 
phlebidm rappelle, en beaucoup plus ~tendu, l 'organe 
d6crit par CHAUDONNERET" chez Thermobia domestica 
Pack. sous  le nora de corps jugal et  assimil6 par cet 
auteur  A un corpus allatum. 

Les Leptophlebiidm que nous avons examinfies 
poss~derLt donc des corpora al lata de type 6pith~liaI; 
cet te  s t ructure  est g~n4ralement consid6r6e comme 
primit ive et i l y  a lieu de rappeler que les donntes bio- 
g4ographiques font considdrer la famille des Leptophle- 
biidae comme ~tant fort ancienne (DEsPAX3). 

Quan t aux diff4rences que montre  l ' examen des indi- 
vidus parvenus aux divers stades du d6veloppement,  
elles repr4sentent la preuve d 'une fonction s6cr6trice 
des corpora allata. Les auteurs  cit4s au d4but de ce 
t ravai l  insisteflt sur l 'absence de tout  aspect de s~cr~tion 
chez les Eph4m4ropt~res pr4c6demment 6tudi6s et 
nous-m~mes n 'en avonspas  trouv4 chez les Ecdyonuridee. 
Or, l '~volution des cellules des corpora al lata et des 
concr6tions centrales d6montre que ces organes sont le 
si~ge, chez les Leptophlebiidm, de ph4nom~nes s6cr4- 
toires analogues ~. ceux qui ont  6t6 d6erits par PVLOG- 
FI~LDER chez Carausius. 

Conclusion. La structure des corporaal la ta  chez quatre  
repr6sentants des Leptophlebiidm r~pond X un t y p e  
tr~s primitif.  En effet, ces organes sont repr4sentds par 
des tubes ~pith~liaux creux, dont la lumi~re cont ient  un 
produi t  de s6cr6tion acidophile. Les modifications des 
corpora al lata au eours du d4veloppement  post-em- 
bryonnaire d4montrent  que ces organes sont le si~ge, 
chez les Leptophlebiid~e examin6es, d 'un cycle s4cr6- 
toire. 

LUCIP; ARVY et M. GABE 

Laboratoire d 'ana tomie  et histologie compar4es de 
la Sorbonne, Paris, le 24 aoflt 1951. 

Zusammen/assung 
Bei vier Vertretern der Leptophlebiidae (Leptophlebia 

vesperlina L., Leplophlebia marginala L., Pamleplo- 
phlebia submarginata Steph. und Habrophlebia /usca 
Curt.) wird eine yon den anderen Ephemeropte ra  ver- 
schiedene und im a l lgemeinen bei P te rygo ta  seltene 
St ruktur  der Corpora al lata festgestellt. Diese Organe 
sind bei den erwAhnten Eintagsfl iegen epitheliale lZ6h- 
ren, deren Lumen eine azidophile Substanz enth$1t. Die 
Untersuehung verschiedener Stufen der postembryo-  
nalen Entwicklung l~sst eine sekretorische T~tigkei t  
der Corpora allata vermuten.  
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Production of Heterozygous Diploids 
in Filamentous Fungi 

In  most fi lamentous fungi the nuclei are haploid 
throughout  the life cycle except  for the zygote nucleus 
which is usually diploid and which immedia te ly  undergoes 
meiosis. Undoubtedly,  as an accident of nuclear division, 
polyploid nuclei (that is, diploid or higher in the hyphae, 
te t raploid or higher in the zygote) may  occur as they  do 
in other  organisms. Indeed, the artificial product ion 

1 R. BAUCH, Naturwissenschaften ~°9, 503 (1941).--E. R. SAN- 
SOME, Nature 157, 843 (1946).--E. S. BE/qEKE and G. P. %V3LsON, 
lVIycologia 42, 519 (1950). 

of polyploids has been claimed 1. In none of these cases is 
there conclusive evidence of polyploidy, though in one 
case 1 there is some. If  polyploid nuclei arise, or can be 
induced to arise, as rare accidents in division, the 
problem is how to recognise the hyphae carrying them 
and how to make sure tha t  these nuclei are polyploid. 
These conditions have been fulfilled in the development  
of a technique for the production of polyploids ,in the 
homothaUic Aspergillus nidulans. This technique has 
now been applied with consistent results to the produc- 
tion of polyploids heterozygous for known genetic 
markers;  i t  can be applied, undoubtedly,  to any other 
f i lamentous fungus in which heterokaryosis occurs and 
in which there are uninucleate vegeta t ive  cells at some 
stage in the life cycle. 

The technique is based on the following reasoning. 
When heterokaryot ic  cells are formed between two 
strains, differing in two nutr i t ional  requirements  and/or  
two morphological characters, the two types of nuclei 
are segregated into ind iv idua l  uninucleate cells (for 
instance the conidia in Aspergillus nidulans). Following 
plating, these conidia give origin to colonies which are 
of ei ther one or the other parental  type.  If, however, 
a conidium has been formed which carries a diploid 
nucleus with one chromosome complement  from each 
parent  strain, a colony will arise which differs in charac- 
ters from both parent  strains. In  most  cases one can rea- 
sonably guess in which way the diploid heterozygote 
should differ from the parents. For  instance, if one parent  
requires one growth factor and the other parent  a dif- 
ferent  growth factor and each of these requirements  is 
known to be genetically condit ioned the diploid will 
probably require neither growth factor. Similarly if one 
parent  differs from normal  (green) in having yellow 
conidia and the other  in having white conidia and the 
two differences are known to be determined by muta t ion  
in two different autonomous genes, the diploid (which 
is heterozygohs for both) wi l lprobably  have green conidia. 
The reasonable assumption in both cases is tha t  the 
mu tan t  characters--  requi rement  versus non-requirement  
mu tan t  colou~ versus normal  colour--are recessive. The 
diploid will, therefore, be distinguishable from the 
parental  types;  i t  may  also be selected out 'of the mass 
of parental  tyl~es by using non-supplemented media. 

An example,  out  of many,  in which both colour of 
conidia and nutr i t ional  requirements  were used as 
markers will i l lustrate the technique in operation. A 
heterokaryon between a strain requir ing lysine and 
having yellow conidia and one requiring adenine and 
having white conidia was t reated for 5 hours at  37 ° 
with d-camphor vapour.  Conidia developed after t reat -  
ment  were plated on a medium lacking adenine and 
lysine. Out of several hundred thousand conidia only a 
few colonies grew and these had green conidia and, 
obviously, did not  require either growth factor. A 
var iant  of this technique is tha t  of t reat ing with camphor  
vapour  a heterokaryot ic  colony and let t ing it grow after 
t r ea tment :  in this case the diploid may  arise as sectors 
of green colour in the part  of the colony developed after 
t rea tment .  

Tha t  the strains obtained by this technique actual ly 
carry diploid heterozygous nuclei is shown by:  

(1) the phenotype of the strains;  

(2) analysis of the ascospores, among which the ex- 
pected recombinant  types are found; 

(3) the fact t ha t  all diploid heterozygotes so far pro- 
duced undergo rare somatic recombinat ion resuIting 

I E. R. SANSO~tE, Trans. Brit. mycol. Soc. 32, 805 (1949). 
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in fur ther  diploids  h o m o z y g o u s  for one or  more  of t he  
" m a r k e r s "  and st i l l  s eg rega t ing  for the  others1;  

(4) t he  d i a m e t e r  of the  c o n i d i a w h i c h  is a p p r o x i m a t e l y  
1.3 t imes  t h a t  of the  p a r e n t  (haploid) s t ra ins ;  

(5) ve r i f i ca t ion  of t he  n u m b e r  of c h r o m o s o m e s  a t  
meiosis 2 ; 

(6) the  fac t  t h a t  t he  d ip lo id  s t rains ,  t h o u g h  t end ing  
to become h o m o z y g o u s  for a n y  markers  for which  t h e y  
were or ig inal ly  he te rozygous ,  r ema in  diploid  on indef in i te  
subcul ture  by  means  of con id ia  or hyphae ,  b u t  no t  ahvays  
on subcul ture  by  means  of ascospores.  

Hap lo id  s t ra ins  of Aspergillus nidulans i n v a r i a b l y  
produce e ight  spored  asci. The  above  m e n t i o n e d  diploids  
show in the i r  y o u n g  pe r i thec ia  a large n u m b e r  of zygotes  
in meiosis which,  however ,  resul t  in few m a t u r e  asci. 
These asci, unexpec t ed ly ,  h a v e  m a i n l y  s ix teen  spores. 
The e x t r e m e l y  low v i a b i l i t y  of t he  ascospores  f rom 
diploids has no t  m a d e  possible a q u a n t i t a t i v e  gene t ica l  
analysis of t e t r ap lo id  inher i tance ,  b u t  i t  has shown t h a t  
both haplo id  and  po lyp lo id  ascospores  are  formed.  

J .  A. ROPER 

D e p a r t m e n t  of Genet ics ,  U n i v e r s i t y  of Glasgow, 
Sep tember  5, 1951. 

Rdsumd 

En exposan t  a u x  vapeur s  de c a m p h r e  un myc61ium 
de l'Aspergillus niduIans h6 t6 roca ryo t ique  pour  deux  
types de n o y a u x  g 6 n 6 t i q u e m e n t  marqu6s ,  on a ob tenu  
des n o y a u x  diploides h4t6rozygotes .  I1 est  p robab le  
que ces n o y a u x  diploides son t  p rodu i t s  pa r  l ' inc lus ion 
dans un seul  n o y a u  de d e u x  groupes  hap lo ides  de  
chromosomes- i l l s  r6su l tan t  d e l a  divis ion de deux  n o y a u x  
de types  diff4rents.  On a r6alis6 ainsi une sor te  de caryo-  
gamie artif icielle.  Des  souches  diploides son t  ob tenues  
par  l ' i so lemcnt  au m i c r o m a n i p u l a t e u r  de conidies  uni-  
nucl6es diploides.  On p e u t  v6r i f ier  le fair  que  les souches 
sont  diploides en o b s e r v a n t  

1 ° leur ph6no types ;  
2 ° le h o m b r e  de ch romosomes ;  
3 ° la s~gr6gation e t  la r ecombina i son  des g~nes dans  

les ascospores ; 
4 ° la r ecombina i son  s o m a t i q u e ;  
5 ° le d iam~tre  des conidies.  

i G. PONTECORVO and J. A. RoPsi/, J. gen. Mierobiol. (in the 
press). 

2 G. PONTECORVO (unpublished). 

L ' a c c o r c i a m e n t o  d e i  c r o m o s o m i  n e l l a  m i t o s i  
e n e l l a  m e i o s i  

Osservazioni sulle cellule germinali maschili di A n a c r i d i u m  
a e g y p t i u m  L., Orthoptera, Acrididae 

Le modi f icaz ioni  morfo log iche  dei c romosomi  nel  
corso della mi tos i  e del la  meiosi  si possono cons iderare  
q u a n t i t a t i v a m e n t e  i n n a n z i t u t t o  come a l l u n g a m e n t i  ed  
accorc iament i  dei f i l amen t i  c romat ic i .  Le  osservaz ioni  
ed i daft q u a n t i t a t i v i  che si h a n n o  sono r e l a t i v a m e n t e  
pochi (SPARROW e co l labora to r i  x, MANTON 2, SV-~RDSON3). 

I A. H. SPARROW, C. L. HUSKINS e G. B. WILLIANS, Canad. J. 
Res. 19, 323 (1941). 

2 I. MAI~TON, Ann. Bot. London N. S. 9, 155 (1945) ; Biol. Rev. 
25, 486 (1950). 

a G. SVXRDSOS, Swedish State Inst. Fresh-Water Research, 
Drottningholm; Rep. No 23 (1945). 

Pifl numerose  sono le i n t e rp re t az ion i  di qucs te  va r ia -  
zioni, che si basano  sulla  r i scoper ta  d e l l ' a v v o l g i m e n t o  
el icoide dei c roma t id i  (FUJI;  KUWADA e •AKAMURA1), 
e sul la  ipotesi  s t ru t tu ra le ,  pifl o m e n o  acce t t a t a ,  di 
DARLINGTON z, il qua le  ha  messo in r a p p o r t o  i va r i  s t ad i  
delle va r iaz ion i  della s t r u t t u r a  c r o m o s o m i c a  con la 
compar su  e le ca ra t t e r i s t i che  del la  d isposiz ione el icoidale  
dei c romat id i .  

Poich~ accan to  ad  osservazioni  sul la  compos iz ione  
ch imica  e sul la  s t r u t t u r a  molecolare  di a lcuni  dei com-  
p o n e n t i  c romosomic i ,  m a n c a n o  invece  daft  q u a n t i t a t i v i  
sulla mor fo log ia  dei c romosomi  stessi in s tadi  def in i t i  
del la  cariocinesi ,  credo che i r isul ta t i ,  qui  r iferi t i ,  delle 
osservaz ion i  sul grado di a cco rd i amen to  dei c romosomi  
nel la  mi tos i  e nel la  meiosi  delle cellule ge rmina l i  maschi l i  
di Anacridium aegyptium L. possano essere in te ressan t i .  

Sono s taf f  misu ra t i  i singoli c romosomi  di nuclei  di 
spe rma togon i ,  e di spe rma toc i t i  in d iverse  fasi car lo-  
c ine t iche  su p repa ra t i  per  sch iacc iamento  di follicoli  
t es t ico la r i  di an imal i  adul t i ,  e colora t i  colla Feulgen .  

I de t t ag l i  di t ecn ica  vengono  qui  omessi  pe r  b r ev i t k  
e s a ranno  r i po r t a t i  nel l avoro  per  es teso;  sos tanz ia l -  
m e n t e  sono s ta te  misu ra te  le lunghezze  dei c r o m o s o m i  
su disegni  fa t t i  con la camera  lucida.  

Le var iaz ion i  del la  s o m m a  delle lunghezze  di t u t t i  gli 
au to somi  sono r ipor ta t i  nel la  t abe l la  I.a. (L'Anacridium 
aegyptium L. ha  11 au tosomi  t e lomi t i c i  ed 1 e t e roc romo-  
soma,  che non  viene  cons idera to  per  il suo c o m p o r t a -  
m e n t o  diverso.)  

I1 g rado  di a cco rc i amen to  r i su l ta  pifl e v i d e n t e  dal  
r a p p o r t o  dei va lor i  delle lunghezze  dei c romosomi  ne i  
d ivers i  s t ad i  del la  mi tos i  e del la  meiosi.  

Ne l la  t abe l l a  II .a sono r ipor ta t i  i r appor t i  delle lun-  
ghezze to ta l i  e d ique l le  dei  singoli  c romosomi  r iconosc iu t i  
a t t r a v e r s o  la ser iazione per  lunghezza.  

Ne l la  mi tos i  spe rma togon ia l e  l ' a cco rc i amen to  da l la  
profase  al la  me ta fase  v e r a  e p ropr i a  e di c i rca  1/a (a/d), 
quel lo  da l la  p r eme ta f a se  di 1/2 (b/d). Dal  d ip lo tene  al la  
I .a  me ta f a se  me io t i ca  (cl/dl) l ' a cco rc i amen to  e pure  di ½. 
Nel la  seconda  divis ione me io t i ca  l ' a c c o r c i a m e n t o  da l la  
profase  al la  me ta fase  (an~ca) ~ a p p r o s s i m a t i v a m e n t e  
eguale  a quel lo  della mi tos i  spermatogonia le .  Conside-  
r ando  i s ingoli  c romosomi ,  si vede  che dal la  p r e m e t a f a s e  
alla me ta fa se  m i t o t i c a  l ' a cco rc i amen to  dei c r o m o s o m i  
pifi lunghi  ~ magg io re  di quel lo  dei c r o m o s o m i  pifl 
cor t i ;  ne l la  meiosi,  dallo z igotene al p a c h i t e n e  l ' accor-  
c i a m e n t o  ~ maggiore  nei pifi cort i ,  negli  a l t r i  s tad i  si 
accorc iano  di pifi i c romosomi  pifl lunghi .  Ca lco lando  la 
corre laz ione  (spuria) t r a  lunghezze  e r appor t i ,  q u e s t a  
cons ta t az ione  ~ confe rmata .  

N a t u r a l m e n t e  v a n n o  fa t te  delle r i se rve  sul r iconosci-  
m e n t o  dei c romosomi  poich~ quas i  s i c u r a m e n t e  le modi -  
f icazioni  c romosomiehe  non sono s incrone  en t ro  uno  
stesso nuc leo  ed il r i conosc imen to  degl i  s t ad i  e sogge t t i vo ;  
l ' e same  compless ivo  e l ' a n d a m e n t o  dei daft ,  che qui  non 
possono essere r ipor ta t i  per  esteso, m o s t r a n o  che i 
va lor i  su r ipo r t a t i  sono p roba t iv i ,  a l m e n o  per  lo scopo 
della  r icerca.  

Comple s s ivamen te  i da t i  qui  r i p o r t a t i  possono essere 
i n q u a d r a t i  con le conoscenze a t t ua l i  sul c o m p o r t a m e n t o  
dei c romosomi  nel la  mi tos i  e nel la  meios i ;  un  esame 
d e t t a g l i a t o  ver r~  p re sen t a to  q u a n d o  sa ranno  comple-  
ra te  le r icerche in corso su ques to  a rgomen to .  

G. COLOMBO 

I s t i t u t o  di Zoologia  e di A n a t o m i a  C o m p a r a t a  del- 
l 'UniversitY, di Padova ,  il 2 agos to  1951. 
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