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Fig. 1. Minimum concentration of cephalothin sufficient to produce 
a positive direct Co�9 test in normal subjects and in cirrhotic 
and azotemie patients. Each dot represents a single case. The 
horizontal bar represents the mean of values. 
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Equation otragressien 
Log y= 0.9029-O.19't7x 
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Fig. 2. Relationship between the log of the minimum concentration 
of cephalothin sufficient to produce a positive direct Coombs test (y) 
and the level of serum 7-globulins (x). Each dot represents a single 
case. 

s t romat ic  pro te ins  become react ive  w i th  the  an t i -a  and 
anti-fl an t ibodies  present  in the  ant iglobul in  reagent .  

F u r t h e r  evidence t h a t  the  drug al ters  the  red cell 
m e m b r a n e  is given by  the  f inding t h a t  cephalo th in-  
t r ea ted  red cells are suscept ible  to  acid lysis 4 and display 
a low acetylchol ines terase  ac t iv i ty  5. 

F r o m  all this,  it  seems reasonable  to conclude t h a t  the  
drug causes an a l te ra t ion  of the  red cell surface wi th  
subsequen t  up take  of se rum globulins 6. 

Riassunto. I1 t e s t  di Coombs d i re t to  da cefalot ina si 
produce  a pifl bassa  concent raz ione  de l l ' an t ib io t ic �9  s e i l  
sangue impiega to  per  l ' e sper imento  in v i t ro  8 quel l �9  di 
pazient i  a f fe t t i  da  cirrosi epat ica  classics p iu t t o s to  che 
quel l �9  di paz ien t i  nefropat ic i  o di  sogget t i  normali .  
L 'anal is i  s t a t i s t i c s  dei r i sul ta t i  o t t enu t i  e saminando  41 
different i  campioni  di sangue d imos t r a  che esiste una  
relazione inversa  t ra  concent raz ione  min ima  di cefalot ina 
sufficiente a de te rmina re  la positivit& del Co�9 d i re t to  

e t a s s o  di 7-globuline del  siero. Pe r t an to ,  nel de te rmi-  
n i s m � 9  del Coombs d i re t to  da cefalotina,  oltre ad un 'a l te -  
razione della m e m b r a n a  eri troci taria ,  giocano un ruolo 
anche le ca ra t t e r i s t i che  pro te iche  del p lasma.  
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I n d i c a t i o n s  o f  a n  I n t e r s p e c i f i c  T r a n s f o r m a t i o n  i n  

The a t t e m p t s  of genetic t r ans fo rma t ions  in moulds,  
Neurospora crassa 1,2 and Penicillium chrysogenum a have  
not  been  successful. We  are unaware  of examples  of 
heterospecif ic  t r ans fo rma t ion  in fungi  of the  type  
repor ted  in bac te r ia  4-~. The resis tance of fungi to the  
act ion of heterologous D N A  m a y  be due to the  diff icul ty  
of t ransfer  and  passage across the  th ick  cell wall, r ich 
in chi t in  and of poor  permeabi l i ty .  In  this  connec t ion  it 
is in te res t ing  to  add t h a t  cer ta in  amino  acids which  are 

Allomyces 

majo r  componen t s  of the  cell wall can impai r  the  develop-  
m e n t  of compe tence  in Bacillus subtilis ~. 

We th ink  t h a t  AUomyces with  its naked  zoospores 
(plasmic m e m b r a n e  only) pe rmi t s  to  overcome the  dif- 
f icul ty of t ransfer .  Addit ional ly ,  a t  the  t ime  of e n c y s t m e n t ,  
the  zoospores, in a fashion similar to  the  o ther  Blas to-  
cladialesS, loose the i r  flagella by  re t ract ion,  c rea t ing  t h a t  
way  a solut ion of con t inu i ty  or a t  least  a weak po in t  in 
the  plasmic per iphery .  This could p resen t  a par t icu lar ly  
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favourable  site for t h e  in t roduc t ion  of heterologous D N A  
in the  di rect ion of a nucleus still close to  t he  po in t  of 
re t rac t ion  of the  flagellum. 

We t r ied  to t r ans fe r  some charac ters  of A. arbuscu lu s  
to A .  m a c r o g y n u s .  In  the  A l lomyces,  female game tang ia  
are coloarless, normal ly  bigger in size t h a n  the  male  
gametang ia  which are orange coloured when  mature .  The 
two gametang ia  lie in close p rox imi ty  to each o ther ;  
in A .  a rbuscu lu s  (Figure 1, A), where  the  gametang ia  t lave 
a round  shape,  the  male  g a m e t a n g i u m  is hypogynous  
(i.e. male immed ia t e ly  below the  female gametangium)  
and  in _/1. m a c r o g y n u s  with  r a the r  e longated gametangia ,  
i t  is epigynous  (i.e. above  the  female gametang ium,  
Figure  1, M). The shape and the  posi t ion of the  game- 
tangia,  b o t h  genet ical ly  control led charac te rs  9, were 
therefore  selected as m a r k e r s  for the  t r an s fo rma t i o n  
exper iments .  

A .  a rbuscu lus  B u r m a  LD was  used as the  donor  and  
A .  m a c r o g y n u s  E m e r s o n  and Wilson as the  recipient .  
The res i s tan t  sporangia  of A. arbuscu lus  were incuba ted  
in sterile disti l led wa te r  a t  room t e m p e r a t u r e  to  l ibera te  
the  meiospores  which  were inocula ted  in Fe rnbachs  con- 
ta in ing  150 ml of sterile GCY med ium 1~ and  incuba ted  
a t  25 ~ for 4 days.  The resul t ing g a m e t o p h y t i c  mycelial  
ma t s  were ha rves t ed  and used for DNA ext rac t ion .  

The usual procedure  of MARMUR 11 was followed wi th  
some var ia t ions  for the  p repa ra t ion  of na t ive  DNA. The  

fresh mycelial  m a t  was ground in the  cold, suspended  in 
sa l ine-EDTA (NaC10.15M, E D T A  0.015M at  p H  8.0) and  
the  coarse debris  r emoved  by  fi l t rat ion.  The homogena te  
was then  s p u n n ed  a t  10,000 g for 10 rain, the  resul t ing 
pellet  was suspended  in sa l ine -EDTA and  added  wi th  
25% sodium lauryl  su lpha te  solution. The mix tu re  was  
t h e n  incuba ted  for 30 min  a t  60 ~ 1-2 drops  of chloro- 
form were added  and the  mix tu re  was shaken  for 2-3 min 
to  prec ip i ta te  t he  proteins.  The suspension was cen- 
t r i fuged at  12,000 g for 10 min  and the  s u p e r n a t a n t  col- 
lected. Two volumes  of e thanol  was carefully layered on 
the  surface of t he  s u p e r n a t a n t  and placed in the  cold for 
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Fig. 1. The gametophytic stage of Allomyces arbusculus (A) and 
A. macrogynus (M) showing hypogynous (A) and epigynous (M) 
positions of the male gametangia on the 2 species. 

Fig. 2. A llomyces macrogynus from a sector of a colony which ensued 
from an A. arbusculus DNA-treated meiospore. Apical gametangium 
round, with granular, greyish cytoplasmic content (~), subapical 
compartment with more homogenous, pale yellowish content (C~). 

Fig. 3. (a) and (b), control cultures of Allomyces macrogynus grown 
for 4 days on GCY medium; a, extreme case of environmental 
shortening of female gametaugium; b, normal, unequal-sized game~ 
tangia. (e) A, arbusculus-shaped gametallgia of A. macrogynus 
treated with heterologous DNA. 
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5 min  to  prec ip i ta te  t he  D N A  which se t t led  a t  t he  bot -  
tom.  The D N A  was r emoved  by  centr i fugat ion,  dissolved 
in sa l ine-c i t ra te  (NaC1 0.15M, Na-c i t ra te  0.015M, at  
p H  7.0) and  the  p ro te in  reprec ip i t a ted  by  chloroform. 
The subsequen t  pur i f ica t ion of D N A  from pro te in  was 
done  by  a l t e rna te  p rec ip i ta t ion  of D N A  wi th  alcohol and  
p ro te in  wi th  chloroform as long as no pro te in  p rec ip i ta te  
was  ob ta ined  at  t he  in terface  of D N A  solut ion in saline- 
c i t ra te  and  chloroform layer. R N A  was r emoved  by  
add i t ion  of RNase  at  a concen t ra t ion  of 50/~g/ml and 
incuba ted  at  37~ for 60 min,  followed by  addi t ion  of 
1 ml  a c e t a t e - E D T A  (3M Na-ace ta te ,  E D T A  0.001M). 
Final  t r e a t m e n t  was done  twice wi th  i sopropanol  and  
the  D N A  was r emoved  by  centr i fugat ion.  The D N A  so 
ob ta ined  was dissolved in sal ine-ci trate,  p rec ip i ta ted  wi th  
absolu te  alcohol, cent r i fuged and s tored  in absolute  
alcohol. The concen t ra t ion  of the  p repa ra t ion  was checked 
f rom E2e o n m  in sal ine-ci t ra te  solution. 

1 ml  of the  D N A  solut ion (165/zg) in sterile c i t ra te  
solut ion was added  to 4 ml  of meiospores  (haploid zoo- 

spores) suspension of A.  macrogynus and  allowed to  react  
for 30 min.  The  meiospores  were  t h e n  p la ted  on Pe t r i  
p la tes  conta in ing  solid GCY medium.  The contro l  con- 
sis ted of 4 ml  meiospores  added  wi th  I ml  of sterile saline- 
c i t ra te  solut ion and allowed to  react  for the  same period. 
The t r ans fo rma t ion  scores were made  af ter  3-4 days  by  
microscope.  

Fewer  colonies appeared  on the  p la tes  f rom DNA-  
t r ea t ed  meiospores  and, like in controls ,  the i r  size was 
unequal .  Screening was m a d e  on all colonies. We  found 
tha t ,  among  some of the  colonies f rom D N A - t r e a t e d  
meiospores,  sectors  appeared  showing cons i s tan t ly  modi-  
fied characters .  The mos t  cons i s t an t  change  concerned  
the  shape,  as i l lus t ra ted  by  the  round  a rbuscu la te - type  
gametang ia  formed on A.  macrogynus colonies (Figure 2). 
A t e n d e n c y  towards  t he  shor ten ing  of the  leng th  of 
A.  macrogynus gametangia ,  w i th  a more  or less roundish  
shape,  was only except ional ly  observed  in contro l  p la tes  
(Figure 3). 

In  some cases we could observe  a clear invers ion of 
the  sexual  polar i ty ,  i.e. hypogyny ,  in our  A.  macrogynus 
t r ea t ed  wi th  D N A  from A.  arbusculus (Figure 4). U n d e r  
such condit ions,  the  hypogynous  male  was conta in ing  
unambiguous ly  its character is t ic  orange yellow p i g men t  
due to  carotenoids .  The modif ied sectors were isolated 
and  subcul tured.  Their  s tab i l i ty  was checked for few 
subcul t iva t ions  and no ma jo r  revers ion was observed.  

Rdsumd. Les caract~res de forme arrondie  des gam6- 
tanges  et, dans  quelques  eas, de posi t ion r6ciproque de 
leurs sexes (@igynie versus  hypogynie)  on t  pu 8tre t rans-  
f6r6s 5~ l 'Allomyces macrogynus par  de I 'ADN ex t ra i t  
d'A llomyces arbusculus. 
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Sex Determining  M e c h a n i s m  XY1Y2 in Artibeus lituratus lituratus (Chiroptera-Phyl los tomidae)  1 

Occurrence of a X X / X  Y1 Y2 mechan i sm of sex de te rmi-  
na t ion  has been descr ibed in a few m a m m a l  species. The 
f i rs t  r epor t  of th is  mechan i sm refers to  the  insect ivore  
Sorex araneus ~, being la ter  descr ibed in the  marsupia ls  
Potorus tridactylus 3 and  Protemnodon bicolor ~ and  in the  
roden t  Gerbillus gerbillus 5. 

Recent ly ,  in an ex tens ive  s tudy  on Chiroptera,  the  
same mechan i sm has  been  found in t he  species Choero- 
niscus godmani, Carollia perspicillata, A rtibeus ]amaicensis, 
A .  toltecus and  A.  lituratus 6,7. 

The presen t  pape r  repor t s  our observa t ions  concerning 
the  ka ryo type  and  meiosis of the  species A.  lituratus 
lituratus Lichtens te in ,  fami ly  Phyl los tomidae .  Compara-  
t ive  analysis  wi th  the  meiot ic  behav iour  of the  species 
Noctilio leporinus, fami ly  Nocti l ionidae,  is also presented .  

The specimens  under  s tudy,  2 males  and  2 females,  
were  collected in Sgo Jos6 do Rio Preto ,  S~o Paulo,  
Brazil,  where  th is  species is abundan t .  

Mitot ic  and  meiot ic  cells, used for this  s tudy,  were 
ob ta ined  by  squash ing  of spleen and gonads  of animals  
previous ly  inocula ted  wi th  a 1% colchicine solution, in 
the  dosage of 0.1 ml/10 g of b o d y  weight .  Small  t issue 
f ragments ,  ob ta ined  af ter  sacrifice and  dissect ion of the  
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