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A Disc-Electrophoresis  Investigation of Certain Characteristics of Triton X-100 Solubilized 
4 

Proteins from Male/Periplaneta americana 
/ 

T r i t o n  X-100  is :[rec~uently employed  in  t h e  solubi l iza-  
t i on  of p e l l e t b o u n d  m e m b r a n e  p ro t e in s  1. I t  is a non- ion ic  
d e t e r g e n t  w h i c h  d e m o n s t r a t e s  a r e l a t ive ly  low level  of 
e n z y m e  d e n a t u r a t i o n  2. 

Disc -e lec t rophore t i c  reso lu t ion  3 of Tr i ton-so lub i l i zed  
p ro t e ins  of Periplaneta americana a n t e n n a e ,  f rom pe l le t s  
p rev ious ly  e x t r a c t e d  twice  w i th  0 .9% NaC1, y ie lded  one 
m a j o r  p ro t e inaeeous  b a n d .  Th i s  f r ac t ion  se lec t ive ly  b o u n d  
t he  feeding inh ib i to r ,  14C-menadione 4. SINGER a n d  NORRIS s 
d e m o n s t r a t e d  t he  p resence  of a m a j o r  p ro t e inaceous  b a n d  
in t he  T r i t o n  X-100 solubi l ized po r t i ons  of e x t r a c t s  f rom 
each  of severa l  d i f fe ren t  b o d y  regions  of P.  americana. I n  
t h a t  s t u d y ,  SINGER a n d  NORRIS found  t h a t  t he  e lectro-  
phore t i c  R f  va lue  of th i s  m a j o r  Tr i ton-so lub i l i zed  b a n d  
inc reased  as t h e  p r o t e i n - s a m p l e  load  was increased.  These  
o b s e r v a t i o n s  sugges ted  t h a t  t h i s  m a j o r  b a n d  cons is ted  of 
severa l  aggrega ted  p r o t e i n a n c e o u s  componen t s .  

S tud ies  were s u b s e q u e n t l y  i n i t i a t e d  to e luc ida te  
a d d i t i o n a l  cha rac t e r i s t i c s  of t h i s  m a j o r  e l ec t rophore t ed  
b a n d  f rom t h e  T r i t o n  ex t rac t s ,  a n d  some of the  f ind ings  
are r epo r t ed  in th i s  paper .  

Materials and methods. T r i t o n  X-100  solubil ized,  
pe l l e t -bound ,  p ro t e in s  were o b t a i n e d  f rom twice-sa l ine-  
e x t r a c t e d  pel le ts  f rom e x t r a c t s  of a n t e n n a e ,  heads ,  
t a r s i / t i b i ae ,  thoraces ,  a b d o m i n a  a n d  wings  of/~.  americana 
males  us ing  0.6, 1.0 or 5% T r i t o n  X-100 in 0.9% sal ine.  
A c r y l a m i d e  gels of 7% c o n c e n t r a t i o n  were n o r m a l l y  
employed ,  b u t  d i f fe ren t  a c r y l a m i d e  c o n c e n t r a t i o n s  be-  
t w e e n  3 a n d  14% also were c o m p a r e d  to  e v a l u a t e  
p ro t e in - s i ev ing  effects.  Gels were  f o r m u l a t e d  wi th ,  an d  
wi thou t ,  T r i t o n  X-100 or  SDS.  Gels were  buf fe red  a t  p H  
7.1 or 6.7 w i t h  Tris /HC1L 

Con t inuous  rese rvo i r -buf fe r  so lu t ions  inc luded  : a) Tris/  
glycine,  p H  8.5 or 7.1 ; b) Tris/HC1, p h  7.1 ; c) N a  p h o s p h a t e ,  

pt-I 8.5 or  7.1. P r o t e i n  e x t r a c t s  in 20% sucrose were 
l aye red  t h r o u g h  t h e  u p p e r  rese rvo i r  buf fe r  on  to t h e  gels. 
P h e n o l  Red  (0.001%) f u n c t i o n e d  as t h e  g lyc ine- f ron t  
m a r k e r  in  p H  8.5, whi le  t h e  glycine f ron t  was d e t e c t a b l e  
as a yel low b a n d  d u r i n g  e lec t rophores i s  a t  p H  7.1. 
E l e c t r o p h o r e t e d  gels were f ix - s t a ined  in A m i d o  Black-  
acet ic  acid. O t h e r  t e c h n i q u e  de ta i l s  h a v e  been  p u b l i s h e d  
p rev ious ly  5. 

Results and discussion. D i s t i n c t  an d  rep roduc ib le  
b a n d i n g  of T r i t o n  X-100 solubi l ized acidic p ro t e in s  was 
accompl i shed  on ly  w i t h  Tris/glycine reservoi r  buffers .  
E lec t rophores i s  of Tr i ton-so lub le  e x t r a c t s  in  ac ry l amide  
gels c o n t a i n i n g  0.6% T r i t o n  X-100  a t  p H  8.5 resolved  
one m a j o r  p ro t e inaceous  f r ac t ion  (Figure  1: a n t e n n a e  
(a), heads  (b), t a r s i / t i b i ae  (c), t ho races  (d), wings  (e) 
a n d  a b d o m i n a  ( f ) ) .  This  an tenna1  p r o t e i n  resolved  
in to  one m a j o r  b a n d  w i t h  a n  R I  va lue  of 17 for  50 ~xg 
appl ied,  20 for  100 ~g, 26 for  200 ~zg a n d  27 for  300 ~tg 
appl ied.  H e a d  p ro t e i n  resolved in to  a b a n d  w i t h  an  Rf  val -  
ue of 9 for 110 ~g applied,  15 for 220 ~g a n d  23 for 440 
~xg. Ta r s i a l / t i b i a l  p ro t e i n  p roduced  a b a n d  w i t h  a n  Rf  
va lue  of 11 for 118 7g app l ied  a n d  Rf  21 for 236 ~g. 
Thorac ic  p r o t e i n  resolved  in to  an  1Rf 11 b a n d  w h e n  100 ~.g 
were app l i ed  a n d  R I  22 for  200 ~xg. W i n g  e x t r a c t s  resolved 
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Fig. 1. Effects of protein concentration on the electrophoretic behavior of Triton-solubilized extracts in gels containing Triton X-100, pH 8.5 : 
a) 50, 100, 200, 300 ~tg antennal; b)110, 220, 440 ~g head ; c) 118, 236 ~xg tarsal/tihial ; d) 100, 200 ~tg thoracic ; e) 106, 212 lxg wing; f) 50, 100: 
200, 300 ,~g abdominal Rf 100 is indicated by a dotted line or by the fastest moving protein band. 
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into an Rf  11 band for 106 ~.g and Rf  23 for 212 vg. 
Abdomina l  pro te in  resolved an Rf  23 band  from 50 ~g 
applied and 33 for 100 vg, 57 for 200 ~g and 66 for 300 ~g. 
These abdomina l  bands i l lus t ra ted a s ignif icant  increase 
in mobi l i ty  as compared  to the  o ther  extracts .  Delet ion 
of the  Tr i ton  f rom the  gels resul ted in a f ragmenta t ion  of 
the  major  fract ion (Figure 2a). 

E lec t rophore ted  an tenna l  ex t rac ts  in 3, 5 and 7% 
acrylamide  gels, conta ining 0.6% Tr i ton  X-100, are 
i l lus t ra ted in Figure  2b. As the  acry lamide  concent ra t ion  
was reduced, the  Rf  value  of the  maior  band was only 
s l ight ly increased;  however,  the  dens i ty  of this  band was 
progressively reduced, while the  dens i ty  of a protein-  
aceous band  at  the  glycine front  was progressively 
increased. 100 ~g of an tenna l  ex t rac t  resolved into an 
Rf  26 band wi th  the  3% acrylamide,  21 wi th  the  5% 
and 19 wi th  the  7 %. 

Under  the  above conditions,  T r i ton  X-100 aggregated,  
and mainta ined,  most  of the solubilized proteins  in one 
heterogeneous fraction.  The  sieving effects of the  different  
acrylamide  concentra t ions  remained  high. This  indicated 
a cross-linked prote inaceous structure,  wi th  subuni t  
break-off  running at  the  glycine front.  

Electrophoresis  of 0.6% Tr i ton  X-100 in 0.9% NaCI 
solubilized ext rac ts  in p H  7.1 gels (with or wi thou t  

Tr i ton  incorporat ion) and p H  7.1 reservoir  buffers resolved 
several prote inaceous  fractions.  E m p l o y m e n t  of different  
acry lamide  concentra t ions  produced dis t inct ive  s ieving 
effects on cer ta in  of these e lee t rophore ted  bands (Figure 
2 @  When  the  radioIabel l ing exper iments  of FRRI<OVlCt~ 
and IXTORRIS 4 were repeated,  except  at  p H  7.1, label was 
incorpora ted  into band  Rf  81 in 3.5% acrylamide,  bands  
Rf  77 and 56 in 7% acry lamide  and band  Rf  21 in 14% 
acry lamide  (Figure 2 c) 7. These observat ions  demons t ra ted  
an apparen t  sieving act ion by  the  denser aqrylamide gels 
on the  proteins  b inding the  labelled feeding inhibi tor ,  
menadione14C. 

Resuspension of pellets  in different  concentra t ions  of 
Tr i ton  X-100 resulted in a l tered prote in  solubilization. 
Fol in  analysis ~ and electrophoresis  of samples indicated 
tha t  a 1% solut ion of Tr i ton  in 0.9% MaC1 solubilized 
less t han  1/2, and a 5% solution solubil ized less t han  1/4 
as m u c h  prote in  as did the  0.6% Tr i ton  extract ion.  

SDS electrophoresis  has  become an established means  
for the  de te rmina t ion  of pro te in  molecular  weightsS; 
however ,  addi t ion  of SDS to our  obta ined  prote inaceous 
extracts ,  as yet,  has produced  no banding wi th  SDS 
electrophoresis.  

Al though  Tr i ton  X-100 is commonly  employed  in the  
solubil izat ion of pe l le t -bound proteins,  our f indings 
i l lustrated and emphasized cer ta in  effects which Tr i ton  
can have  on prote in  solubi l izat ion and fract ionat ion.  
Expe r imen t a l  parameters  regarding Tr i ton  t r e a t m e n t  and 
use must  he  accura te ly  def ined and control led to  insure 
reproducible,  meaningful  results  9. 

Resumen. Un agregado de protefnas  solubilizadas en 
Tr i ton  X-100 fue resuelto como una  banda  por  electro- 
forests a u n  p H  de 8.5. E n  un p H  de 7.1 estas fracciones 
no demues t ran  el efecto de agregacidn. So lamente  electro- 
forests con Tris/glicina como amor t iguador  y concentra-  
ciones del de tergente  menor  de 0.6% dieron resuttados. 
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Fig. 2. Electrophoreted Triton-solubilized antenna1 proteins a) in gel 
not containing Trition X-100, pit  8.5 ; b) on different concentrations 
of aeryiamide, pH 8.5; and c) in different concentrations of acrylami- 
de, pH 7.1. 
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Occurrence  of Vesic les  in Rabbit  Semina l  P l a s m a  

The  fertil izing capac i ty  of rabb i t  spermatozoa  recovered 
f rom the  uterus  of a doe is inhibi ted  by a fast  sediment ing 
component  in seminal  p lasma f rom in tac t  and vasec- 
tomized  bucks tha t  was isolated recent ly  following 
centr i fugat ion on sucrose densi ty  gradients  1. R a b b i t  
seminal  p lasma had been previous ly  pos tu la ted  to pos- 
sess a factor  of macromolecular  dimensions capable  of 
revers ibly  blocking sperm ferti l izing capacity,  when i t  
was observed u l t racent r i fugat ion  removed  decapac i ta t ion  
ac t iv i ty  in a few hours 2. This  repor t  shows the  inhibi tor  
f ract ion consists of numerous  small  vesicles and, in 

addit ion,  t h a t  another  rapid ly  sediment ing  seminal  
p lasma fract ion of higher  densi ty  also contains  vesicles. 

Seminal  p lasma was collected wi th  an art if icial  vagina  
f rom bucks of mixed  strains, hav ing  p roven  fert i l i ty.  
Fresh semen samples wi th  good sperm mot i l i ty  were 
centr i fuged at  1000•  for 30 rain and the  seminal  
p lasma aspirated.  Rap id ly  sediment ing components  were 
recovered f rom this  f luid by  employing  discontinuous 
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