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The  ver t i ca l  c o m p o n e n t  of t he  coil 's  field in t w o - t h i r d s  
of the  coil 's l eng th  a d j a c e n t  to  i ts  midd le  cross-sect ion is 
negligible a n d  so is t he  t r a n s v e r s e  componen t .  
Results. The  b e h a v i o r  and  bu i ld ing  ac t i v i t y  of ho rne t s  
sub j ec t ed  to  these  m a g n e t i c  fields was s tud ied  in 4 
expe r imen t s .  In  t h e  f i rs t  t h r ee  e x p e r i m e n t s  the  c u r r e n t  
inside the  coil was  1.36 A which  cor responds  to  2 3 . 3 0 e ,  
whereas  in t he  f o u r t h  e x p e r i m e n t  t he  c u r r e n t  in  t he  coil 
was  r educed  to  0.1 A wh ich  cor responds  to Hc  = 1 . 7 0 e .  
E v e r y  e x p e r i m e n t  las ted  16 days,  wh ich  was long enough  
to  enab le  h o r n e t  workers  to  bu i ld  a p rope r  c o m b  TM. 
Breed ing  boxes  w i t h  15-25 h o r n e t s  in  each  were p laced  
b o t h  inside t he  coil where  t he  m a g n e t i c  field is u n i f o r m  
a n d  outs ide  the  coil where  t he  m a g n e t i c  field r ap id ly  
decreases  w i t h  t he  d i s t ance  f rom t he  coil 's  winding .  
The  h o r n e t s  were fed sugar  solut ion,  pieces of codfish 
a n d  h o r n e t  or h o n e y b e e  pupae ,  a n d  were p r o v i d e d  w i t h  
a c lump  of soil as bu i ld ing  mater ia l .  3 A B B s  w i t h  h o r n e t s  
were k e p t  ou ts ide  t he  m a g n e t i c  field as control .  I n  all 4 
expe r imen t s ,  t he  a d u l t  h o r n e t s  d ied  wi th in  4-5  days  
w i t h o u t  p e r f o r m i n g  a n y  bui ld ing.  The  juven i le  h o r n e t s  
bu i l t  a t  leas t  one c o m b  in each  ABB,  b u t  in all t h e  ABBs ,  
t h e y  were a l m o s t  mot ion less  d u r i n g  t h e  f i rs t  4 -5  days,  
a s sembled  m o s t l y  on  the  wal l  (or ~loor) closest  to  the  coil 's  
w ind ing  where  t he  a d d i t i o n a l  m a n e t i c  field was s t ronger .  
Bu i ld ing  a c t i v i t y  of t h e  juveni les  b e g a n  5-7 days  a f t e r  
t h a t  of t h e  con t ro l  ho rne t s .  The  resu l t s  are s u m m a r i z e d  
in t he  table .  
I n  t he  A B B  p r o v i d e d  w i t h  a n  i n v e r t e d  comb,  t he  ho rne t s  
b u i l t  upwards ,  c o n s t r u c t i n g  a s t a lk  on  the  surface  of t he  
or ig ina l  c o m b  w i t h  a knob- l ike  c o m b  on t op  of i t  (figure). 
The  open ings  of t he  cells were o r i en ted  in all d i rec t ions  of 

the  h o r i z o n t a l  plane.  The  queen  ov ipos i ted  in t he  i n v e r t e d  
cells, and  t he  workers  a t t e n d e d  t he  l a rvae  eclosing in 
these  ceils. As the  d i s t ance  of t he  new cells f rom the  coil 's  
w ind ing  reached  7-8 cm, t he i r  open ings  g r adua l l y  b e g a n  
to face downwards .  
Af ter -ef fec t :  U p o n  swi tch ing  off t he  coil 's  c u r r e n t  we 
p laced  inside the  coil 3 i n c a n d e s c e n t  l amps  w h i c h  dissi- 
p a t e d  a b o u t  70 W and  res to red  t he  p rev ious  t e m p e r a t u r e .  
The  h o r n e t s  now c o n t i n u e d  to bu i ld  cells whose  open ings  
were g r adua l l y  o r i en ted  downwards .  
Discussion. These  f ind ings  sugges t  t h a t  t he  h o r n e t s  are 
af fected b y  a n  a d d i t i o n a l  m a g n e t i  c field. I n  na tu r e ,  t he  
h o r n e t s  m o s t  p r o b a b l y  bu i ld  u n d e r  t he  c o m b i n e d  in-  
f luence of b o t h  the  ver t i ca l  c o m p o n e n t  of t he  e a r t h ' s  
m a g n e t i c  field and  t he  g r a v i t a t i o n a l  force, whose  direc- 
t ions  coincide.  An a d d i t i o n a l  h o r i z o n t a l  m a g n e t i c  field 
is, for some u n k n o w n  reason,  l e tha l  for  t he  a d u l t  h o r n e t  
and  larvae.  The  juven i l e  horne t s ,  a l t h o u g h  t h e y  are less 
ac t ive  and  s t a r t  bu i ld ing  l a t e r  t h a n  usual,  are capab le  of 
a d a p t i n g  to  t he  add i t i ona l  m a g n e t i c  field, w h e t h e r  un i fo rm  
or non -un i fo rm,  a n d  bu i ld  combs  w i t h  i r regu la r  cells, 
c o m m e n c i n g  in regions of t l igh i n t e n s i t y  b u t  p roceed ing  
s u b s e q u e n t l y  in  t he  d i rec t ion  of decreas ing  field in t ens i ty .  
I t  shou ld  be  r e m e m b e r e d  t h a t  b y  t he  t i m e  t he  h o r n e t s  
s t a r t  bu i ld ing  t h e y  are no  longer  juveni les ,  and  t h e i r  
bu i ld ing  is c lear ly  n o t  in f luenced  b y  g r a v i t y  force alone.  
I t  is n o t  c lear  as ye t  w h y  these  h o r n e t s  do n o t  bu i ld  whi le  
in t he i r  f i rs t  days  of life, as t h e y  usua l ly  do in an  o r d i n a r y  
e n v i r o n m e n t .  
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Summary. ZH-Indole  acet ic  acid b o u n d  to cytosol  p ro t e in s  of e m b r y o n i c  ch icken  l iver  in  v i t ro  to an  ave rage  capac i t y  
of a t  l eas t  20 p m o l e s / m g  b i nd i ng  pro te in .  The  a u x i n - b i n d i n g  p ro t e in  complexes  could be resolved in to  4 m a j o r  zones 
b y  an ion  e x c h a n g e  c h r o m a t o g r a p h y ;  t h e y  s e d i m e n t e d  a t  3-7 S in sucrose  d e n s i t y  g rad ien t s ,  a n d  were also he t e ro -  
genous  in agarose  gel e lec t rophores is .  

Indo le  acet ic  acid (IAA),  one of t he  regu la to r s  of p l a n t  
g rowth ,  also occurs  in h ighe r  an ima l s  1, ~ which  are able  to  
syn thes ize  i t  a. I t  h a s  also been  shown  t h a t  t he  a m o u n t  of 
I A A  syn thes ized  b y  ch icken  e m b r y o  increases  d u r i n g  
embryogenes i s  4. On t he  o the r  h a n d ,  i t  h a s  been  found  t h a t  
aux ins  p r o m o t e  i n c o r p o r a t i o n  of u r id ine  in to  r ibonucle ic  
acids of h u m a n  leucocytes  5, and  I h l  6 r epo r t ed  the  pre-  
sence in  soybean  co ty l edons  of I A A : b i n d i n g  p ro t e ins  
p r o b a b l y  ac t ing  as t r ans loca to r s  of t he  h o r m o n e  to  t he  
cell nucleus .  In  t h i s  p a p e r  we r e p o r t  ev idence  t h a t  IAA-  
b i n d i n g  p ro t e in s  ex i s t  in t he  cy toso l  of e m b r y o n i c  ch icken  
l iver ;  we also p r e sen t  d a t a  conce rn ing  some p rope r t i e s  of 
I A A - b i n d i n g  p ro t e i n  complexes  fo rmed  in vi t ro .  

Material and methods. Liver  cytosol  p r e p a r e d  f l o m  de- 
c a p i t a t e d  18-day-old ch icken  e m b r y o s  7 was i n c u b a t e d  w i t h  
10[xCi/ml indole  acet ic-5-aH acid (29 mCi /mM;  S c h w a r t z /  
Mann ,  Orangeburg ,  New York ,  USA)  for 30 m i n  a t  25~ 
a n d  s ieved t h r o u g h  a c o l u m n  of S e p h a d e x  G-25. Macro-  
molecu la r  f rac t ions  c o n t a i n i n g  b o u n d  ~H-IAA were pooled,  
d ia lyzed  ove rn igh t ,  c o n c e n t r a t e d  in Sar to r ius  m e m b r a n e  

f i l ter  a p p a r a t u s ,  and  t h e n  sub jec t ed  to  ana lys i s  b y  
c h r o m a t o g r a p h y  S, c e n t r i f u g a t i o n  9 and  electrophoresis10.  
P r o t e i n  was d e t e r m i n e d  b y  t he  m e t h o d  of L o w r y  et  al. 11 
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Radioac t iv i t ies  were measured  in Beckman  scint i l la t ion 
spec t romete r  CPM-100, using Bray ' s  1~ or to luene-based  
scinti l lat ion mediums.  
Results.  D E A E - S e p h a d e x  c h r o m a t o g r a p h y  of the  void  
volume zone mater ia l  f rom Sephadex  G-25 gel f i l t ra t ion  
of aH-IAA-label led cytosol  resolved the  p ro t e in -bound  
rad ioac t iv i ty  in a t  least  4 major  zones e lut ing at  pro-  
gressively h igher  molar i t ies  of NaC1 {figure 1); as seen, 
all zones were d i s t inc t ive ly  he terogeneous  and  obviously  
con ta ined  a n u m b e r  of subfract ions .  
The dens i ty  g rad ien t  cen t r i fuga t ion  of the  same mater ia l  
resul ted in a single b road  rad ioac t iv i ty  zone wi th  a mean  
sed imen ta t ion  ra te  of abou t  5 S as shown in figure 2. 
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Fig. 1. Elution pattern Of the IAA-bi~ding protein complexes on a 
DEAE-Sephadex eolunm. After molecular sieving chromatography, 
macromoleeular fractions were pooled, dialyzed and concentrated 
in a Sartorius membrane filter apparatus and then subjected to 
ion-exchange chromatography on DEAE-Sephadex A-50 column 
(20 • 2.8 em). After washing with the homogenization medium, the 
column was eluted with a linear NaC1 gradient (0 0.4 M). Protein 
content-solid line, radioactivity dashed line. 
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Fig. 2. Sedimentation profile of aH-IAA-binding protein complexes. 
0.3 ml of sample or bovine serum albumin were applied to a 4.6 ml 
of linear 5-20% sucrose gradient and centrifuged for 20 h at 39,000 
rpm in the SW 39 rotor of a Spinco-Beekman model L3_50 ultra- 
centrifuge. Fractions were taken from the bottom of the centrifuge 
tubes directly into Bray's scintillation medium. 
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Fig. 3. Agarose gel electrophoresis of IAA-binding protein complexes. 
10 ~1 aliquots of the concentrated sample were filled into the sample 
slits on an 0.8% agarose gel in 0.075 M barbital buffer plate, pH- 
8.6. The electrophoretic run was for 60 min at 160 mA and 220- 
240 V. 

The gel e lect rophoresis  resolved the  rad ioac t iv i ty  bound  to 
pro te in  in 3 f rac t ions  a t  the  anodic  pa r t  of e lec t rophore to-  
gram, and it also gave 2 fu r the r  peaks  of monomer ic  
rad ioac t iv i ty  ve ry  p robab ly  cor responding  to free aH-IAA 
and produc t s  of its degrada t ion  (figure 3). 
Discussion.  H ard i n  et  al. la in 1972 found t h a t  an auxin,  
2, 4-d ichlorophenoxyacet ic  acid, released a pro te in  fac tor  
f rom soybean  p lasma  m e m b r a n e s  which,  when t r ans -  
located to the  cell nucleus, s t imula ted  RNA-po lymerase  
act iv i ty .  Fa r row et  al. 5 have  shown t h a t  auxins  could in- 
crease labelling of h u m a n  leucocyte  R N A  wi th  3H-uridine. 
On the  o ther  hand ,  Ihl  6 recen t ly  d e m o n s t r a t e d  IAA-  
b ind ing  pro te ins  in soybean  cotyledons.  These and o the r  
results  14 sugges ted  t h a t  IAA migh t  act  on genome ac- 
t i v i t y  of eucaryotes ,  including the  higher  animals,  in a 
way  similar to s teroid hormones ,  involving b inding  of 
ho rmone  to more  or less specific 'soluble '  cy toplasmic  pro-  
te ins  and t rans loca t ion  of such complexes  to the  cell 
nucleus. 
F r o m  the  resul ts  p resen ted  in th is  paper ,  it  is ev ident  t h a t  
a n u m b e r  of species of IAA-b ind ing  prote ins  exist  in the  
cy top lasm of embryonic  chicken liver. Analysis  of IAA- 
b inding  to cytosol  pro te ins  suggests  t h a t  a va r i e ty  Of cyto-  
plasmic pro te ins  could b ind  the  ho rmone  to form re- 
la t ively s table  complexes.  The molecular  and func t iona l  
i den t i t y  of d i f fe rent  p ro te ins  which b ind  IAA in th is  
sys t em is no t  known.  If IAA proves  to be capable  of modi-  
fying DNA t ransc r ip t ion  in h igher  an imal  cells, it  is con- 
ceivable t h a t  cer ta in  of the  pro te ins  b inding  will be shown 
to funct ion  in ways  analogous to  specific classes of s teroid-  
b inding  polypept ides ,  including t r anspor t ,  p ro tec t ion  and  
processing of the  hormone ,  as well as the  derepress ion 
proper .  
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