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ident i f ica t ion  of the  X - c h r o m o s o m e  is readi ly  appa ren t  
w h e n  chromosome pair  5 (underlined) in Figure b is 
examined.  A large segmen t  of cons t i tu t ive  he te rochro-  
ma t in  is p resen t  near  the  cen t romere  in one homologue 
effect ively mask ing  the  secondary  cons t r ic t ion  in t h a t  
ch romosome  in the  conven t iona l  ka ryo type .  The con- 
s t r ic t ion  is ev iden t  in b o i l  homologues  in t he  G-banded  
ka ryo type  (Figure a) if the  chromosomes  are no t  over  
con t rac ted .  

F u r t h e r  examina t ion  of F igure  b reveals  a considerable  
a m o u n t  of cons t i tu t ive  he t e roch roma t in  in the  ka ryo type  
of Scalopus aquaticus. The shor t  arms of 4 pairs  of auto-  

somes are comprised  a lmost  ent i re ly  of cons t i tu t ive  he- 
t e rochromat in .  A t  present ,  we are unable  to  account  for 
the  a p p a r e n t  p a t t e r n  of inher i tence  of the  he te romorph ic  
C-band regions where in  all individuals  possess the  hetero-  
morphic  pair  of autosomes.  

The secondary  cons t r ic t ion  region in th is  species cor- 
responds  to  t he  nucleolar  organizer  region (NOR) as in- 
d ica ted  by  the  AgAS techniques .  VCe have  no t  a t t e m p t e d  
in s i tu hybr id iza t ion  s tudies  b u t  in o the r  species, the  
AgAS technique  stains the  sites of known  18s and 28s 
r ibosomal  cistrons.  No difference in the  size of the  N O R  
region b e t w een  homologues  is ind ica ted  in our material .  
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Summary. A s t u d y  was carried out  dealing wi th  the  acid phospha tases ,  in larvae, pupae  and  adul ts  of Drosophila 
auraria. The mos t  in te res t ing  f inding is t h a t  the  acid phospha tases  are observed in 3 d i f ferent  pheno types  appear ing  
as groups of 3 bands  of d i f ferent  mobil i t ies  in the  homozygotes  and  giving a 5 band  p h e n o t y p e  in the  heterozygote .  
A hypo thes i s  is discussed in an a t t e m p t  to explain  the  pheno types  observed and their  var ia t ion  dur ing the  develop- 
m e n t  of the  species. 

i n  the  l i te ra ture  of the  last  decade,  one f inds m a n y  re- 
ferences to enzyme po lymorph i sms  of var ious  Drosophila 
and o the r  species. These s tudies  are qui te  of ten  ex t en d ed  
to  cover  deve lopmen ta l  var ia t ions  of the  various enzy-  
mat ic  p a t t e r n s  as well as species compar isons  = . Since 
I~ASTRITSIS and  GROSSFIELD a have  descr ibed the  existence 
of 2 Balbiani  r ings in one of the  chromosomes  of D. aura- 
ria, our l abora to ry  has u n d e r t a k e n  a s t u d y  of various 
aspects  of the  d e v e l o p m e n t  and the  genet ics  of th is  species. 

Materials and methods. The l abo ra to ry  stocks of D. 
auraria used in th is  inves t iga t ion  were ob ta ined  f rom 
Dr. J. GROSSFIELD of New York  Univers i ty .  As a ref- 
erence we used s tocks  of D. melanogasler and D. si- 
mulans kep t  in our labora tory .  La rvae  of 1st, 2nd or 3rd 
instar ,  p r e p n p a e  and pupae  (early and  late), as well as 
adu l t s  (c~ and  9) of 3 h, 1, 2, 3, 4, 6, 8, 10 and  22 days  of 
age were  used to pe r fo rm hor izonta l  s ta rch  gel electro- 
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phoresis.  For  the  1st and 2rid larval  instars,  4 individuaIs 
per  sample  were homogenized  on glass microscope slides, 
as descr ibed by  BECKMAN and  JOHNSON ~. In  subsequen t  
expe r imen t s  wi th  animals  of the  remaining  ages, single 
individuals  were utilized. The electrophoresis  was per-  
formed using a d iscont inuous  buffer  sys t em ~ wi th  a 
vol tage grad ien t  of 8-10 V per  cent imeter .  Assays were 
pe r fo rmed  by  using the  t echn iques  of MACINTYRE 6. 

In  order  to facil i tate species comparisons ,  the  al lozyme 
control led by  the  most  c o m m o n  allele of D. melanogaster 
was assigned a mobi l i ty  of 1.00; all o ther  al lozymes of the  
3 species used were compared  to  t h a t  ' s t anda rd '  and  
n a m e d  accordingly.  To make  compar i sons  wi th  o ther  re- 
por ts  6 possible, it  should be men t ioned  t h a t  Acph- lF  of 
D. melanogaster is des ignated  here  as Acph-1 ~.~176 while the  
relat ive mobi l i ty  of the  Acph- lF  of D. simulans in ref- 
erence to  Acph-1 F of D. melanogaster is Acph-l~.SL 

Results and discussion. In the  zymograms  of D. auraria, 
3 di f ferent  p h e n o t y p e s  of Acph  have  been found, i.e. 
p h e n o t y p e  A (slow), AB, and  B (fast) respect ively,  as 
shown in Figures  1 and 2. P h e n o t y p e  A consists  of 3 bands  
(1, 2, 3 in the  direct ion of migrat ion) ,  p h e n o t y p e  AB of 
5 bands  (1, 2, 3, 4, 5) and p h e n o t y p e  B of 3 bands  (3, 4, 
5). The relat ive mobil i t ies of these  bands  in reference to  
A cp h -D  .~176 of D. melanogaster are Acph-11.9~ Acph-12.~ 
Acph-12.22, Acph-12,as, and Acph-1 TM. 
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Fig. 1. Schematic representation of the relative positions of acid 
phosphatases in D. melanogaster (m. genotype Acph 11-~176 / Acph- 
ll.0~ D. simulans (s, genotype Acph-11.sl / Aeph-li.~l), and the 3 
D. auraria phenotypes (a, A/A,.A/B and B/B). The lines represent 
only the position of each band and not their developmental variation. 
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The  d e v e l o p m e n t a l  s t u d y  ha s  shown  t h a t  1st i n s t a r  lar- 
vae  give a nega t i ve  Acph  reac t ion ,  while  2nd i n s t a r  l a rvae  
r a re ly  give a pos i t ive  reac t ion .  This  s i t u a t i o n  is iden t ica l  
in  all  3 pheno types .  On t he  o t h e r  hand ,  pos i t ive  reac t ion  
(for all  3 pheno types )  was  obse rved  in all o the r  s tages  
s tudied .  However ,  v a r i a t i o n s  in  t he  s t a in ing  i n t e n s i t y  of 
t he  va r ious  b a n d s  were found,  a n d  these  v a r i a t i o n s  ap- 
pea red  to be  stage-specific.  Thus ,  t he  A p h e n o t y p e  showed 
t h a t  b a n d  1 of 3rd i n s t a r  l a r v a e  (early a n d  late) was  more  
in tense  t h a n  b a n d s  2 a n d  3 wh ich  s t a ined  ident ica l ly .  The  
s i t ua t i on  in p r e p u p a e  a n d  p u p a e  was t he  same b u t  the  
dif ference b e t w e e n  b a n d  1, a n d  b a n d s  2 a n d  3 was less 
ev iden t .  In  v i rg in  ind iv idua l s  (3 h a f t e r  emergence)  b a n d s  
2 a n d  3 a p p e a r e d  more  in t ense  and  b a n d  1 c o n t i n u e d  
s t a in ing  as i n t ense ly  as in  pupae .  Therea f te r ,  t h e  in tens i -  
t ies  of t he  3 b a n d s  could be  classified as 3 > 2 > 1 w i t h  
the  i n t e n s i t y  of b a n d  1 dec l in ing  as c o m p a r e d  to  ear l ier  
stages,  and  t he  i n t e n s i t y  of b a n d  3 increas ing ;  b a n d  2 re- 
m a i n e d  a b o u t  t he  same. The  B p h e n o t y p e  showed t h a t  
b a n d  3 of 3rd i n s t a r  l a rvae  (early and  late) i m m e d i a t e l y  
a p p e a r e d  more  in tense  and  r e m a i n e d  more  in tense  
(g radua l ly  increasing)  as t he  ind iv idua l s  b e c a m e  older. 
On t he  o the r  h a n d ,  b a n d  4 increased  in i n t e n s i t y  in  3rd 
i n s t a r  la rvae ,  p r e p u p a e  and  pupae ,  b u t  r e m a i n e d  c o n s t a n t  
the rea f t e r .  Final ly ,  b a n d  5 appea red  a t  f i rs t  in la te  3rd 
i n s t a r  la rvae ,  a n d  increased  t h r o u g h  t i le  p u p a l  a n d  a d u l t  
s tage.  Overal l ,  t h e  o rder  o~ i n t e n s i t y  was  3 > 4 > 5. 

Fig. 2. Photograph of a zymograrn of the 3 different acid phospha- 
tase phenotypes of D. auraric~ (1 = phenotype B; 2 = phenotype 
AB; 3 = phenotype A). The zymogram was obtained from adult 
individuals. 

P h e n o t y p e  A B  is p roduced  f rom t h e  cross of pheno-  
types  A an d  t3 (Figures 1 a n d  2). The  in tens i t i es  of t h e  5 
b a n d s  p roduced  foUowed t h e  r e l a t ionsh ip  3 > 4  > 2 > 5 >_ 1 
in a d u l t  indiv iduals .  

I n  o rder  t 0 / d e t e r m i n e  t h e  mode  of i n h e r i t an ce  of t h e  
genes  con t ro l l ing  t h e  A c p h  p h en o t y p es ,  all possible crosses 
were pe r fo rmed  an d  t h e  resu l t s  showed  t h a t  t h e  3 pheno-  
t ypes  a p p e a r  to  be  con t ro l led  b y  s imple  Mende l ian  in- 
he r i t ance .  However ,  t h e  ques t ion  t h a t  needs  to be  
answered  is : w h a t  cont ro ls  t h e  a p p e a r a n c e  of the  var ious  
A c p h  b a n d s  in each  p h e n o t y p e  ? 

Var ious  h y p o t h e s e s  could be  p roposed  in a t t e m p t i n g  to 
exp la in  t h e  d a t a  p r e sen t ed  in th i s  repor t .  The  resu l t s  of 
t h e  crosses ind ica te  t h a t  t h e  acid p h o s p h a t a s e s  of D. 
auraria are cont ro l led  b y  2 alleles of a single a u t o s o m a l  
gene. This,  however ,  is n o t  suff ic ient  to  expla in  t h e  
ex is tence  of t h e  3 a n d  t h e  5 b a n d s  t h a t  a p p e a r  in  t h e  2 
h o m o z y g o t e s  a n d  t h e  h e t e ro zy g o t e  respect ively .  This  can  
be  exp la ined  on ly  if we were to  a s sume  t h a t  t h e  enzymes  
are po lymers  cons is t ing  of 2 or 4 s u b u n i t s  a n d  t h a t  t h e y  
are con t ro l led  b y  2 pa i rs  of closely l inked  au to somM genes, 
A c p h - A  a n d  Acph-B.  Of these,  gene A c p h - A  is r ep resen ted  
b y  alleles Acph-A 1 a n d  A c p h - A  e cont ro l l ing  enzymes  
w i t h  t h e  mob i l i t y  of b a n d s  1 an d  3 respect ively ,  an d  gene 
Acph-13 is r ep resen ted  b y  alleles A c p h - B  ~, an d  A c p h - B  2 
cont ro l l ing  en zy mes  w i t h  t h e  m o b i l i t y  of t h e  b a n d s  3 a n d  
5 respect ive ly .  The  h y p o t h e s i s  requi res  t h a t  t h e  one gene 
(Acph-A or Acph-13) is t h e  p r o d u c t  of a dup l i ca t ion  of t he  
o t h e r  (as h a s  a l r eady  b e e n  descr ibed  for amylases  of 
Drosophila ~ a n d  a s p a r t a t e  a m i n o t r a n s f e r a s e  in  fishes 8) 
a n d  t h a t  m u t a t i o n s  c rea ted  the  alleles Acph-A ~ a n d  
A c p h - B  2. Thus ,  genes Acph-A~ a n d  A c p h - B  ~ h a v e  t h e  
same  origin a n d  s t ruc tu re ,  a n d  th i s  expla ins  t h e  s imi lar  
b e h a v i o r  of b a n d  3 t h a t  t h e y  con t ro l  in all p h e n o t y p e s  
a n d  in t h e  var ious  d e v e l o p m e n t a l  stages.  

Accord ing  to th i s  hypo thes i s ,  p h e n o t y p e s  A, B a n d  

A B  are der ived  f rom geno types  Acph-A1 Acph-B1 
Acph-A 1 Acph-B 1 

Acph-A~ Acph-t32, an d  Acph-A1 Acph-B1 respect ively .  
Acph-A '2 Acph-B 2 Acph-A 2 Acph-B 2 

T h e  d i f fe ren t  a c t i v i t y  of t h e  A c p h  b a n d s  in the  va r ious  
d e v e l o p m e n t a l  s tages  could be  exp la ined  b y  t h e  ex is tence  
of r e g u l a t o r y  m e c h a n i s m s  ~ d e t e r m i n i n g  t h e  a m o u n t  of 
e n z y m e  to be  p roduced  b y  t h e  ac t ion  of each  gene. 
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Summary. The  effec t ive  u n s t i r r e d  layer  th i ckness  in t h e  r a t  j e j u n u m  per fused  in v ivo  a m o u n t s  to  a t  leas t  530 ~zm. 
Th i s  va lue  has  been  e s t i m a t e d  f rom the  a b s o r p t i o n  increase  of L-pheny la lan ine  due to  b e t t e r  m i x i n g  of tile l u mi n a l  
so lu t ion  b y  air  bubbles .  

The  uns t i r r ed  layer  a d j a c e n t  to  t he  mucosa l  surface  of 
t h e  i n t e s t i ne  m a y  b e  t h e  source of b iased  resu l t s  : r educed  
p e r m e a b i l i t y  coefficients  ~-a, ra ised  Kin-values4-7, sh i f t  of 
t he  p H - a b s o r p t i o n  curves  to  t h e  r i g h t  or the  leftS-~L 
W'hen  t he  e t fec t ive  th ickness  of t h e  uns t i r r ed  layer  is 
known,  cor rec t ions  can  be  appl ied  ~,2,s. The  u n s t i r r e d  

layer  th i ckness  in t h e  i n t e s t i ne  can  be  d e t e r m i n e d  in 
v i t ro  b y  measu r ing  t h e  c h a n g e  of t h e  p o t e n t i a l  difference 
a f t e r  ra i s ing  or lowering t h e  o s m o l a r i t y  in t h e  b u l k  
phase1,3,6,12, ~3. I n  v i t ro  t h e  u n s t i r r e d  layer  can  be  
r educed  b y  v igorous  stirring13,14 or shak ingL  I n  vivo,  
these  m e t h o d s  c a n n o t  be  appl ied.  B y  a d a p t i n g  t h e  in 


