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Lens Prote ins  and the Sys temat ic  Pos i t ion of the 

I n  m o s t  t a x o n o m i c  sys t ems  of birds ,  t h e  Musophag i  are 
l inked  e i the r  w i t h  t he  Cucul i formes  or w i t h  t he  Galli- 
formes  1-~. M o s t  m o d e r n  inves t iga to r s  k e p t  t he  3/Iuso- 
phagi as a s u b o r d e r  of t h e  Cucul i formes  s,~, b u t  some of 
t h e m  st i l l  be l ieved  t h a t  t i le t u r acos  are r e l a t ed  to  t h e  
Gal l i formes  on ly  ~0. I n  fac t  t he  non -pa ra s i t i c  and  i m p o r t a n t  
Cen t ropod idae  h a v e  f r e q u e n t l y  been  over looked  ~. I m p o r -  
t a n t  b iochemica l  s imi lar i t ies  were found  a m o n g  t he  tu racos  
and  Centropus on t he  one hand ,  a n d  some cuckoos a n d  
Centropus on  t he  o the r ;  t he  Gall i formes,  however ,  were 
c lear ly  d i f fe ren t  12. 

Mc~le~ial and raelhods. The  p r e sen t  s t u d y  deals w i t h  t h e  
t a x o n o m i c  ev idence  p r o v i d e d  b y  t he  aga r -e l ec t rophore t i c  
p a t t e r n s  of lens pro te ins .  P r e p a r a t i o n  of t he  fresh lens 
ex t rac ts ,  e lec t rophores is  a n d  i m m u n o e l e c t r o p h o r e s i s  were  
car r ied  ou t  accord ing  to  RABAEY la. Re la t ive  mobi l i t i es  
of t h e  f rac t ions  (mr) were ca lcu la ted  in func t i on  of t h e  
c o n s t a n t  m o b i l i t y  of h u m a n  se rum a l b u m i n  (m r = 100), 
w i t h  d e x t r a n  as a reference (m r = 0). I n d i v i d u a l  v a r i a t i o n  
a n d  t h e  inf luence  u p o n  t h e  p a t t e r n s  of age, sex, b r eed ing  
a n d  o t h e r  i n t e r n a l  or  e x t e r n a l  ~actors h a v e  been  discussed 
in p rev ious  p u b l i c a t i o n s  I4. 

Resulls  and discussion. T h e  ga l l i io rm lens p h e r o g r a m  
(recorded w i t h  18 species of t he  Phas i an idae ,  t he  guinea-  
fowl and  t he  tu rkey)  shows a h igh ly  c o n c e n t r a t e d  a n d  
wel l - l imi ted  c o m p o n e n t  w i t h  a n  m r a b o u t  65, w h i c h  was 
called f i rs t  i m p o r t a n t  soluble  c rys ta l l ine  (FI SC) (F igure  1). 
I t  also occurs  in  m o s t  o t h e r  a v i a n  orders,  b u t  genera l ly  
in  a low c o n c e n t r a t i o n  a n d  w i t h  a changed  m o b i l i t y ;  
some t imes  i t  also appea r s  in  a mu l t i p l e  fo rm ~3. I t  is n o t  
un l ike ly  t h a t  t he  s imple  a n d  h igh ly  c o n c e n t r a t e d  F I S C  
m a y  t h u s  be  cons idered  as a n  i n d i c a t i o n  t h a t  t h e  Galli-  
formes  are a m o n g  t he  m o s t  p r i m i t i v e  of r ecen t  birds,  a s  
was  sugges ted  a l r eady  b y  severa l  i nves t iga to r s  in  t h e  
a n a t o m i c a l  a n d  e thologica l  field 4, 9, ~5 

The  Passe r i fo rm t y p e  (recorded w i t h  86 species of t h e  
Oscines) is m a i n l y  cha rac t e r i zed  b y  t he  t yp i ca l  song b i rd  
c o m p o n e n t  (TSt3C). I t  is also a s t rong ly  concen t r a t ed ,  
more  n a r r o w  a n d  s t r i c t ly  l imi t ed  c o m p o n e n t  wh ich  con- 
s t a n t l y  mig ra t e s  up  to t h e  m r 60. Besides  in t he  Passer i -  
f o r i n t s  i t  also occurs,  t h o u g h  in a c lear ty  lower  concen-  
t ra t ion ,  in  t he  Coraci iformes,  St r ig i formes,  some Ps i t t ac i -  
formes,  Fa lconi formes ,  Gru i formes  a n d  some Ardeidae .  
I t  is h o w e v e r  a lways  s h a r p l y  l imi t ed  a n d  t he  m r v a r i a t i o n  
59-61 is n o t  g rea te r  t h a n  a m o n g  song-b i rd  famil ies  16. 

I n  t he  t u r a c o  p a t t e r n  t he  T S B C  occurs,  a l t h o u g h  i t  
m a y  be  o b s e r v e d  in  a ve ry  low concen t r a t i on .  N o t w i t h -  
s t a n d i n g  some s l ight ly  changed  mobi l i t i es  and  d i f fe ren t  
c o n c e n t r a t i o n s  of mos t  o the r  f rac t ions ,  t he  whole  p a t t e r n  
ha s  in  f ac t  a passe r i fo rm appea rance .  The  cuckoo shows no  
T S B C  and,  fur ther ,  v e r y  I i t t le  a p p a r e n t  r e s emb lance  w i t h  
t he  pas se r i fo rm p a t t e r n .  On t he  o t h e r  h a n d ,  i t  is more  
l ike t h e  pigeon,  a l t h o u g h  t h e r e  are no t  so m a n y  s l ight ly  
c o n c e n t r a t e d  f rac t ions  w i t h  midd l ing  mobi l i ty .  I t  is qu i t e  
unl ike  t he  p a r r o t  p a t t e r n ,  in wh ich  a v e r y  clear  TSBC can  
be  obse rved  b u t  in  which  a l m o s t  no slower f rac t ions  are 
p r e sen t  ( this  lack is due  to  t h e  fac t  t h a t  t he  p a r r o t  lens 
was o b t a i n e d  f rom an  old birdie) .  

I t  is m o s t  un l ike ly  t h a t  t he  presence  in  Turacus  of 
such a comp lex  p a t t e r n  as in  t he  Passer i formes,  shou ld  be  
due to  mere  co inc idence ;  i t  p r o b a b l y  ind ica tes  a poss ible  
r e l a t ionsh ip  to  all  orders  in  wh ich  th i s  p a t t e r n  occurs.  
A d i f fe ren t  p a t t e r n  in t he  Cucul i formes a n d  t he  Columbi-  
formes,  however ,  does  no t  necessar i ly  exc lude  these  b i rds  
f rom a n y  more  or less close r e l a t i onsh ip  w i t h  t he  orders  
of t he  passe r i fo rm group.  The  p a t t e r n  is on ly  one c h a r a c t e r  
a n d  t h e  o the r  b iochemica l  d a t a  should  also be  t a k e n  in to  

Musophag i formes  and Cucul i formes  

Fig. 1. Agar microelectrophoresis of lens extract of 6 different birds. 
(1) Columbc~ livia (Columbiformes); (2) Cuculus canorus (Cuculi- 
formes); (3) Amazone ochrocephala (Psittaciformes); (4) Erithacus 
rubecula (Passeriformes); (5) Turacus erythrolophus (Musophagi- 
formes); (6) G~llus gallus (Galliformes). 
(a-d) Mobility test substances human serum albumin (m r = 100) 
and dextran (m r - 0). 
(TSBC) typical song bird component; (FISC) first important 
soluble crystalline. 

:Fig. 2. tmmunodiffusion test revealing the similar reaction of the 
FISC-components of Turacus and Corvus against the specific anti- 
Gallus-FISC antiserum, with which the slot had been filled. 
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account.  I n  par t icu lar  the  immunologica l  simiIarities 
shown against  the  ant i -song bird ant i serum are too im- 
p o r t an t  to be o v e r l o o k e d l t  

According to the  lens prote in  evidence,  the  presumed 
relat ionship wi th  the  Galliformes, however,  mus t  be re- 
jec ted  complete ly .  The  gall iform pa t t e rn  is clearly set 
apa r t  f rom the  rest  by  the  domina t ing  FISC-fract ion.  
Moreover,  immunodi f fus ion  studies have  revealed the  
considerable difference in ant igenic na ture  be tween  the  
Gallus-FISC and the  a lmost  hidden corresponding frac- 
t ion in Turacus t h a t  produces a react ion grea t ly  s imilar  
to the  Corvus-FISC one t7 (Figure 2). F ina l ly  the  chicken 
lens is the  only one (in this  series) which contains  no gly- 
cogen 12. 

I t  m a y  be summar ized  tha t  according to lens prote in  
da t a  the  Musophagiformes should be s i tuated among  the  
group wi th  the  passeriform lens pa t t e rn ;  the  similari t ies 
wi th  the  Gall iformes should be regarded as superficial. 
Abou t  the  m u t u a l  re la t ionship wi th  the  Cuculiformes, all 
possibilit ies remain  open unt i l  indeed more species, and 

in par t icular  Centropus, have  been invest igated,  also on 
the  b iochemical  plane. 

Rdsumd. La micro-61ectrophor~se en agargel  des pro- 
t4ines solubles de la lentille de Turacus a donn4 un ph6ro- 
g r amme  assez analogue g celui des Passeriformes. Aussi  
la pr6sence de glycog~ne dans la leneille semble d6montrer  
que les touracous do iven t  ~tre class6s pa rmi  les ordres 
aviaires les plus 6volu6s et non pas prgs des Galliformes. 
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Entwicklung der Symbiontenorgane einer Kleinzikade (Euscelisplebejus Fall.) nach Ausschaltung 
der Symbionten 

Nahezu alle bisher un te rsuchten  Zikadenar ten  besitzen 
zwischen 1-6 obligate Endosymbion tena r t en .  Einige wer- 
den als Pilze, die meis ten als hochangepass te  Bakte r ien  
ident if izier t  und mi t  lateinischen oder  griechischen Buch-  
s taben bezeichnet .  Ih r  physiologischer  Nu tzen  fiir den 
Wir t sorganismus  ist  noch wei tgehend ungekl/irt .  Die 
Symbion ten  werden in der Regel  w/ihrend der E m b r y o -  
na len twicklung  in Wir tszel len (Myzetozyten) aufgenom- 
men, welche noch zu einem speziellen Organ (Myzetom) 
zusamment re t en  k6nnen. Ausfiihrl iche Beschreibung siehe 
BUCHNER I, 2. 

Die einheimische I(leinzikade Euscelis plebe~us Fall. 
besitzt 2 symbiontische Bakterien, Typ a und Typ t 3, 
die in t raovar ia l  auf die folgende Genera t ion  i iber t ragen 
werden 1. In  einer frfiheren Arbe i t  ~ wurde  die A u f n a h m e  
der  a- und t -Symbion ten  in Myze tozy ten  und die En t -  
s tehung des Myzetoms w~hrend der Embryona len twick -  
lung yon Euscelis plebe~us beschrieben. Der  Symbion ten-  
ball  l iegt  anfangs am Eih in te rpo l  und wird, am  kaudalen  
E n d e  der  Ke imanlage  befestigt,  bei der Einro l lung  durch 
den zentralen Do t t e r  bewegt.  Dabei  nehmen Furchungs-  
zellen die im Durchmesser  ca. 5 ~m grossen a -Bakter ien  auf. 
Die ilur 2 [xm grossen t -Bakter ien werden erst  wXhrend der 
Verkt i rzungsphase des Keimstre i fs  yon  Mesodermzellen 
aus dem 2. Abdomensegmen t  aufgenommen.  In  dem so 
en t s tandenen  t rans i tor ischen Myze tom degenerieren die 
prim~Lren oder  a l -Myzetozyten ,  w~Lhrend die a -Symbion ten  
gleichzeit ig in die sekund~tren oder a2-Myzetozyten iiber- 
siedeln, zweikernige Zellen, die wahrscheinl ich aus der  
mesodermalen  Genital leis te  s t ammen.  Das t ransi tor ische 
Myze tom tei l t  sich w~hrend und nach der  Ausrol lung des 
Embryos  in die beiden definif iven,  yon einem Epi the l  
umhi i l l ten  La te ra lmyze tome ,  welche sich du tch  das 3. 
und 4. Abdomina l segmen t  ausdehnen.  

Die En twick lung  der symbiont i schen  Einr ich tungen  
nach Ausschal tung der Symbion ten  untersuchte  ich an 
Schni t tser ien voI1 70 Eiern  verschiedener  Entwick lungs-  
stadien. I n  diesen E ie rn  wurden  die Symbion ten  mi t  

S ichtbarwerden der Vorkeimanlage  durch Aloschntiren 
eines h in teren  Eitei ls  yon e twa 20 % Eil~nge ausgeschaltet ,  
nachdem zuvor  im mi t t l e ren  Furchungss t ad ium der 

Pseudosymbiontenball mit symbiontenfreien al-Myzetozyten (Mc) 
am Hillterende eines Keimstreifs (Ks) w/ihrend der Kaudalkrtim- 
mung. Cp, Zytoplasma; Do, Dottersebollen; Ez, Epithelzellen. 
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