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AChE (uuits applied) Protein (mg) Specific AChE AChE units Protein Recovered specific 
activity (% bound) recovered (%) recovered (rag) activity 

0,200 (4) 2.85 70 99.0 0,144 (72) 0.152 0,950 
0,400 (2) 5.72 70 99.0 0,300 (75) 0.309 0,970 

2,400 (1) 34.32 70 99.4 2,160 (90) 2.16 1,000 

4,800 (1) 68.64 70 99.2 4,320 (90) 4.42 0,980 

One unit is 1 mM ACh hydrolyzed/h. Numbers in parentheses under AChE units applied represent the No. of experiments. Specific AChE 
activity is expressed in mM ACh hydrolyzed/mg protein/h. Specific activity applied in each case was 70 mM ACh hydrolyzed/mg protein/h. 

g r a p h y  shows a single p ro t e in  b a n d - e x h i b i t i n g  A C h E  
a c t i v i t y  (Figure  2). Since t he  l imi t  of de t ec t ion  of a pro-  
t e in  in P A G E  is 1 ~g or less15, t he  A C h E  o b t a i n e d  a f te r  
a f f in i ty  c h r o m a t o g r a p h y  is more  t h a n  97~o p u r e .  

The  ef fec t iveness  of t he  a f f in i ty  gel is ev idenced  b y  the  
fac t  t h a t  t he  e n z y m e  could no t  be  Muted f rom the  gel 

w i t h  500 ml  of 600 m M  NaC1 a t  p H  8.0 b u t  comple te  
e lu t ion  (99~o) was effected w i t h  3-4  bed  vo lumes  of 10 m M  
e d r o p h o n i u m  chlor ide in 100 i n M  NaC1. 

B y  us ing  a 10 ml  b e d  v o l u m e  of a f f in i ty  gel, we h a v e  
o b t a i n e d  4.5 m g  of pur i f ied  A C h E  in a single run.  I n  
a g r e e m e n t  w i t h  p rev ious  s tudies  17, the  pur i f ied  eel 
e n z y m e  appear s  n o t  to  aggrega te  or d issocia te  as freely as 
pur i f ied  b r a i n  A C h E  9. T h e  M.W.  of the  e n z y m e  as 
d e t e r m i n e d  b y  gel f i l t r a t ion  was 265,000, a va lue  s imi la r  
to  t h a t  p rev ious ly  r epo r t ed  is. Two repor t s  h a v e  since 
appea red  S, 6 in which  a f f in i ty  c h r o m a t o g r a p h y  was used 
in a s imi la r  m a n n e r  for A C h E  pur i f ica t ion .  E n z y m e  
recovery  ave raged  63 ~o in one case 5 an d  40% in t h e  o the r  6. 
In  t h e  p re sen t  s tudy,  r ecove ry  r anged  b e t w een  70 an d  
90% which  m a y  be  due to our  m e t h o d  of coupl ing  t h e  
l igand  to t h e  agarose  a n d / o r  t h e  use of e d r o p h o n i u m  as a 
more  specific M u t a n t  19. 

Rdsumd. U n e  m 6 t h o d e  bas6e sur  d ' a f f in i t6  c h r o m a t o -  
g r a p h i q u e  nous  a pe rmis  de pur i f ier  c o m p l ~ t e m e n t  
I ' ac6 ty lchol ines t6rase  des organes  61ectriques du g y m n o t e  
(Electrophorus electricus). L ' a c t i v i t 6  sp6cifique de l ' ac6tyl -  
chol ines t6rase  a ins i  6 tabl ie  en  mi l l i g r ammes  d6passe 
950 m M  de s u b s t r a t  hydro lys6  (ac6 ty lchol ine) /mg 
p ro t6 ine /h  et  sa purer6  a 6t6 v6rifi6e p a r  61ectrophor~se 
sur  gel de po lyac ry lamide .  
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Fig. 2. Page of purified EEl  ACHE. Sample contained 30 [zg of 
protein. Lower band shows the tracking dye, Bromthymol blue. 

17 R. J. KITZ, Molecular Pharmacology (Ed. R. M. FEATHERSTONE; 
Marcel Dekker, N.Y. 1972), in press. 

18 W. LEIIZINGER, M. GOLDBERG and E. CAUVIN, J. molec. Biol. 40, 
217 (1969). 

10 This work was performed between January and March 1972. 

A T e c h n i q u e  for I m p r o v i n g  Sa l i vary  C h r o m o s o m e  

Since t h e  in i t i a l  work  of PAINTER2 w i t h  t he  po ly t ene  
ch romosomes  of Drosophila, t he  s a l i va ry -g l and  chromo-  
some s m e a r  t e c h n i q u e  ha s  been  i m p r o v e d  b y  m a n y  wor- 
kers  s-5. A new mod i f i c a t i on  of m e t h o d s  c u r r e n t l y  in  use 
for t he  ch romosomes  m a k e s  i t  poss ible  to  p r epa re  slides 
h a v i n g  b e t t e r  r e so lu t ion  and  clear  backg round .  This  
m e t h o d  has  been  successful ly  employed  in t h e  s tudies  of 
m a n y  genera  in  the  f ami ly  Drosoph i l idae  6 

The  m a j o r  mod i f i ca t ions  of t h e  ususal  p rocedures  are :  
1. O v e r s t a i n i n g  of •  ch romosomes  (30 ~ 40 ra in  in  

P r e p a r a t i o n s  1 

lac to-acet ic-orcein) ,  a n d  2. W a s h i n g  t h e  ch romosomes  
w i t h  lac to-ace t ic  acid a t  leas t  3 t imes  before s q u a s h i n g  
to r emove  excess s t a in  an d  o the r  d i r t  par t ic les .  

W h e n  t h e  p r e p a r a t i o n s  are ana lyzed  b y  phase  c o n t r a s t  
microscopy,  t h e  m a i n  a d v a n t a g e s  of th i s  new m e t h o d  are 
especial ly  ev iden t .  The  o v e r s t a i n i n g  (longer t h a n  usual) 
causes t h e  b a n d s  to d a r k e n  a n d  t h e  t h i n n e r  (faint) b a n d s  
to be  s ta ined ,  t h u s  i m p r o v i n g  the  f ine de ta i l  of t h e  b a n d s  
(Figure 1). T h e  'wash ing  t e c h n i q u e '  r emoves  excess s t a in  
especial ly  b e t w een  l igh t  b a n d s  as well  as in  t h e  ne ighbor -  
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Fig. ]. A segment of a polytene chromosome of Drosophila primaew. Notice the fine banding detail. • 1600. Fig. 2. Chromosomes of Droso- 
phila hystr~cosc~. Notice the clear background and the  general contrast produced by the 'washing technique'. X 700. 
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hood of t he  chromosomes ,  t h u s  p r o v i d i n g  a clear  a n d  even  
b a c k g r o u n d  (Figure  2). Consequent ly ,  th i s  t e c h n i q u e  no t  
on ly  improves  the  f ine b a n d i n g  de ta i l  a n d  t he  con t ras t ,  
b u t  i t  is also a v e r y  useful  m e t h o d o l o g y  for  new t echn iques  
of cytological  analyses ,  such  as b y  c o m p u t e r  r ecogn i t ion  
of p o l y t e n e  c h r o m o s o m e  b a n d i n g  pa t t e rns .  

The  p rocedure  is as follows (for beg inners ) :  1. Quick ly  
dissect  t h i r d  i n s t a r  l a rvae  in phys io logica l  saline.  2. P u t  
tile s a l i va ry  g land  ill 45% acet ic  acid for 5-7 sec. 3. F ix  in 
1 N  HCI for ~ 3 0  sec. 4. S t a in  in  lac to-ace to-orce in  for 
30 ~ 40 m i n  on  a slide. 5. W a r m  ( ~ 3 5 ~  ti le slide for 
10 sec. 6. T rans fe r  t he  excess ively  s t a ined  g land  to lacto-  
acet ic  acid (1 p a r t  lac t ic  acid and  1 p a r t  60% acet ic  acid) 
on a s i l iconized slide. 7. W a s h  t he  g land  a t  leas t  3 t imes  in 
lac to-ace t ic  acid, a n d  m o u n t  i t  in lac to-ace t ic  acid. 
8. Cover  w i t h  a si l iconed cover  slip and  s q u a s h  w i t h  
t h u m b  pressure.  9. Seal  w i t h  nai l  pol ish  for s torage.  

Preparation o/ lacto-aceto-orcein stain. A) 1 p a r t  
s a t u r a t e d  ' G u r r ' s  orcein n a t u r a l '  (Esbe l a b o r a t o r y  
supplies ,  Toron to ,  Canada)  in  c o n c e n t r a t e d  lac t ic  acid. 
B) 1 p a r t  s a t u r a t e d  G u r r ' s  orce in  n a t u r a l  in  c o n c e n t r a t e d  
glaciaI acet ic  acid. C) i p a r t  d is t i l led  H20.  Solu t ions  A) 
a n d  B) should  be  h e a t e d  (not  boiled) a n d  f i l te red  s epa ra t e ly  
before  combin ing .  A d d  dis t i l led  w a t e r  for a 1:1:1 rat io.  

Zusammen/assung. Es wird  eine ve rbesse r t e  Me thode  
zur  He r s t e l l ung  yon  Q u e t s c h p d i p a r a t e n  yon  Speichel-  
d r i i s ench romosomen  beschr ieben .  Die Me thode  g ib t  
scharfe  Bi lder  der  Ie ins ten  ChromosomenbXnde r  auf  
k l a r em H i n t e r g r u n d .  
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Zur Best immung der Saccharaseaktivitiit in Bodenproben 

Zu den  oft  a n g e w e n d e t e n  A k t i v i t / i t s u n t e r s u c h u n g e n  
v o n  im B o d e n  v o r k o m m e n d e n  E n z y m e n  geh6r t  die Be- 
s t i m m u n g  der  Saccha ra seak t iv i t / i t  ~,2. Man  miss t  dabe i  
die ~Virksamkei t  des E n z y m s  u n t e r  V e r m e i d u n g  e iner  
na t t i r l i chen  M i k r o o r g a n i s m e n v e r m e h r u n g  in e inem spe- 
z i f ischen Subs t r a t ,  e iner  Saccharose l6sung,  d u r c h  Be- 
s t i m m u n g  der  in e iner  Ze i t e inhe i t  an fa l l enden  R e a k t i o n s -  
p roduk te .  

Die yon  den  oben  g e n a n n t e n  A u t o r e n  besch r i ebene  
Me thode  wurde  in e inigen E inze lhe i t en ,  au f  die d a n n  im 
we i t e ren  e ingegangen  werden  soil, ge~nder t .  I m  e inze lnen  
wurde  so ve r fah ren ,  dass  die zu u n t e r s u c h e n d e  Probe ,  2 g 
l n f t t r o c k e n e r  u n d  auf  2 m m  ges ieb ter  B 0 d e n  bzw. e ine 
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Abh~ingigkeit der Enzymaktivit~it yon der Enzymmenge. O -- �9 theo- 
retisehe Aktivitat des verwendeten Pr/tparates; �9 gemessene 
Aktivit/it. Die Aktivitat der Saceharase wurde in ml Na2SeO 3 ge- 
messen. 

Saccharase l6sung ,  in  10 ml  P h o s p h a t p u f f e r  (pH 5,4) ge- 
geben  werden.  Als S u b s t r a t  wi rd  2 mI e iner  2 0 % i g e n  
Saccharose!6sung h inzugef i ig t  u n d  ansch l iessend  bei  
37~ bebr i i t e t .  1 h vo r  A b l a u f  der  gew~hl ten  I n k u b a -  
t ionsze i t  w i rd  10 ml  a q u a  dest .  zugegeben  u n d  die 
P robe  wel te r  bei  37~ belassen.  Zur  Messung wird  die 
P robe  e twa  10 ra in  bei  2500 g zen t r i fug ie r t  u n d  ansch! ies-  
send f i l t r ier t .  10 ml  dieses F i l t r a t s  werden  z u s a m m e n  m i t  
4 ml  Feh l ingsche r  L6sung  und  5 ml  a q u a  dest .  zum Sic- 
den  gebrach t .  N a c h  d e m A b k i i h l e n  werden  5 ml  15%iger  
HISO 4 u n d  3 m l  20%iges  K J  zugegeben.  T i t r i e r t  wi rd  m i t  
e iner  Mikrob i i r e t t e  gegen 0,1 n Na2S~O 3 ]ni t  St~irke als 
I n d i k a t o r .  

Zun / ichs t  wurde  die S a c c h a r a s e a k t i v i t ~ t  e iner  Boden-  
p robe  e inersei ts  in  der  Bodensuspens ion  gemessen  n n d  
zum a n d e r e n  wurde  die Suspens ion  n a c h  der  I n k u b a -  
t ionsze i t  zur  T i t r a t i o n  zen t r i fug ie r t  u n d  f i l t r ier t .  Dabe i  
zeigt  sich, dass  die Aktivit~Lt im F i l t r a t  ger inger  is t  als in 
der  Suspension,  da  v e r m u t l i c h  ein Tell  der  R e a k t i o n s -  
p r o d u k t e  a n  B o d e n p a r t i k e l n  a d s o r b i e r t  we rden  In  be iden  
F~Lllen b e s t e h t  j edoch  eine l ineare  AbhL~ngigkeit de r  
Saccharaseakt iv i t~ i t  v e i l  der  I n k u b a t i o n s d a u e r  fiir den  
u n t e r s u c h t e n  Z e i t r a u m  VOli1 2 bis  24 h. Dies b e d e u t e t  auf  
der  e inen  Seite eine m e t h o d i s c h e  Verbesserung ,  d e n n  die 
T i t r a t i o n  is t  im  F i l t r a t  e rheb l ich  genaue r  du rchzu f i i h r en  
als in  de r  Bodensuspens ion ,  au f  de r  a n d e r e n  Sei te  is t  
d e m n a c h  s u c h  eine Verk t i r zung  der  I n k n b a t i o n s z e i t  yon  
den  b i she r  f ib l ichen 24 11 au f  2 h m6gl ich.  D a m i t  wi rd  der  
E inf luss  une rwt in sch t e r  Effekte ,  wie z.B.  die Neupro-  
d u k t i o n  yon  E n z y m  u n d  die V e r w e r t u n g  yon  R e a k t i o n s -  
p r o d u k t e n  w~thrend der  I n k u b a t i o n  d u r c h  in der  P robe  
lebende  Mik roo rgan i smen  we i tgehend  e ingeschrSnkt .  

W i r d  be i  2s t i indiger  I n k u b a t i o n  die Bodene inwaage ,  
und  d a l n i t  die E n z y m m e n g e  var i ie r t ,  so zeigt  s ich die zu- 
fo rde rnde  d i rek te  Proportionali tL~t zwischen gemessener  
Ak t iv i t i t t  u n d  Bodene inwaage  (Tabel le  I). 
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2 E. HOF~ANN, Z. Pfl. Erntihr. Diing. Bodenk. 55, 68 (1952), 


