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1 .  l n : t r . o d a c f i e , n  . " 

Compar .a t ive  s~tu&ies .of 1he arn2m.o ac id  seq.uence 
of .:cy~octxrome~ c ha~.-~ p r o v i d e d  i m p o r t a ~  i n f o r m a t i o n  

" ~ e g a r , d i n g s t m c ~ r e ' f u n c ~ t i o n  r e l a t i o n s h i p s  .of-the 
pro~eJ.n, bu~t, ~,,o fax,  o n ] y  t h e  p r i m a l ,  s t r u c t u r e  o f  
e y t o e h r o m e s  c o f a  ~ma3.l n u m b e r  o f  inve~tebr.a~es 
( i h e  moth Saznfa ey-~Zh~ ~1 ] ,  t h e  l o b a c c o  h o r n w a r m  
m o t h  I2], ih~; f l y  Drosophila melanogaste.r [3 ,  4 ]  a n d  

t h e  ~serew-w,olm~yl].eema~obiairii.-v~s I4 ,  5]  h a s  
b e e n  e l u c i d a t e d .  

T h e  m a i n  d i f f i cu l t y  in i so l a t ing  in sec t  p r o t e i n s  is 
g e n e r a ~ y  n o t  ra~e pur 'n~eat i tm a-nethod, pe r . se ,  b u t  
farther t he  acaiuisi~ion of,e--ugh i n sec t  ~_arting 
na,~terial. I t  is, l h e r e f o r e ,  ¢iixacal -the use  of t he  " - 
a u i o m a t e , d  m e t h o d  o f E d m a n  anrd Begg ~6] foz  
se,q.~enc!ng ,an insec~ .prote in .  " 

T h i s r e p o r t  ,describes t h e  .sequence bf ~he f i r s t  ,41 
anaLao ac-'ds f x o m  ~he N - t e r m i n a l  en:d o f , c y t 0 c h r o m e  
C Of ~he d i p t e r o u s  Cera.titis ~capitata, d e ~ e r m i n e d  on 
3 0 0  n m o l e s , o f ' t h e . p r O t e i n  w i t h t h e  a id  o f  a n  

a u t o m a t i c  p r o t e i n  5equen,een 

G e l  f i l t r a t i o n  o n  S e p ~ a d e x  ,G-50 ( :Phzamacia,  
U p p s a l a ,  :Swedeff) as  we l l  as  r e c h r o m a l c . g r a p h y  on 
A n t h e r S r e  CG-50 (.BDH Chenda~s L~td., Poo]e, 
]~n~an.d),  p H  7 .2 ,  y i e l d e d  a sh~gle ~ a ] ' _  T ~ e  p r o t e i n  

w a s  a l so - l aomggeneo~s  c n  i ~ l y a c w i a m l d e  g~! 
. e]ec t rop laores i s  ~ccoa'.dir~g ~o the  me~h_od of J o h n ~  19]. 

T h e  ~aiio E~s:0 (reduced)]E2~D ( o x i d i z e d )  was  I mad 
t h e  r a t i o  E ~  ~ ( r ednee :d ) fEs~o  .(r.edueed) wa~ 4 .7  f o r  
.she rna~,eafia] u s e d  tO deter_rqLne Ih-~ s e o u e n ~ e .  

T h e  "~aeme g r o u p  ,was ~ e m o v e d  as-~e~crJbe.d b y  
R~msha~, e t  a]...t_ 1 0 ] .  T h e  N - l e r m i n a ]  se .quenee 
,analyses w e r e  canqed  ,out ,on an axH,om~tic ,(BeckTnan 
~ iode ]  8 9 0  B) pro~,ein seoy~encer us-m.g :- proi ;e .dure 
sdn-Blaz i o  l l ~  o f E d m a n  a ~ d  Begg  16] A~I reagent:s 
f o r  ~he B e c k m a n  s e q u e n c e r  w e r e  o f  Se,  ~uencer G r a d e  
, ( B e c k m a n  I n s t r a m e n ' l s ,  In ,e ,  Po lo  A l i o  ,California).  

A b o u I  0 .3  p m o l e s  0 f . -cy t~ 'chrome c w e r e  a p p l i e d  
t o  t h e  se.quenc~r.. L~.~e z-a~:hno-S-~hh~.  _olmone 
der iva t ives  w e r e  con .ve t ted  i n t o  pheny l - t ;~ :o h y d an -  

C¢' to ines  b y  i n c u b a t i o n  in I N HCI a t . g o  C f o r  ]O rain.  
T h e  l~TH-amin~  ac id  re~dues w e r e  ~ d e n ~ e d  ~ a 

B e c k m a n  G G 6 5  gas :~kr.oma~ograph o n  SP--~00 
bin- re a n d  : ahe I  s i ly !a t ion  ! ]  ] ] a n d  b y  ~w,o- 

" , . . . • - " . , : - • d i m e n s i o n ~  Z 'LC on  -0olya~f ide- taye~,( ,Cheng-ChLn 
2 . :  E x p e r i m e n t a l  - ' " - " " T r a d i n g  Co, TaiVei,  T,a~wan) 112: •13] - A r ~ - } n e a n d  - 

. : _ " • -- . " - " - " " " • . . . . .  -- . . h i s t i d i n e _ d e r i ~ t i v e s : w e r e  i d e n t i f i e d  b y  - thek  ~specifi¢ : 
- -- 2 . - a  ' " "  " ' ~ : * " ' " " " " " " " 

• . -C-.cap, t .ta . (Wledemam~) -~e re  o r e d  an d . r ea r ed  .an . e 0 l ~ r a t J 0 n  w i d l  ~he p~enan:tbJeneq~gino~e-. ill 41 an~ " " " 
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- . F i g :  1 s h o w s  : t h e  p r b p o s e : d : N - t e r m i n a ]  a m i n o . c o l d  I 1]- :Chara ,  S ,  ~ . . m a d  Margo] i )~sh ,  E.  { 1 9 6 6 )  J- B io l .  C h e m .  
: s e c l u e ~ c e  o f I h e c y , o c h r o m e  c fx,om C - . " ~ # ~ f t a t a . /  . . . . . .  " 241.,  B 3 5 - 3 4 ` 8 ~  ,-- . -. ' . - .  ' i  . -  . :. • 

• ' ' .- ' .- i :- • •. " . . . . .  : . " .i . _ . . ] 2]  :Chart,  r S .  K .  " ( 1 9 7 0  ) B i o e h i m .  B i o p h y a .  A c t a  2 2 1 ,  
" " . . 4 9 7 - - 3 D 1 . -  . -- . - - . . . • .- . 

- - G l y - V a ] , P * . o - A ] a - G l s , - A s p - V a l - G l ~ - L y s - ' G l y - L y s - L y ~ - L e a a - P l a e - ' V a ] - -  aan .pf fb l i she& - ' : " . . .  

. . 15  2 0  2 5  " ] 4 ]  D i c k e r s . o n ,  R .  E ,  q ' a k a n o ,  T . ;  E i s e n b e ~ g ,  D . ;  K a l l a i ,  O .  B. ,  
.. -G tn -Arg -Cy~-A]a -G!n -Cys , -H i~ -  ,Thr- . ' V ~ - G ] u - A l a - G l y ~ G l y L y s - I I ~ s -  S a m s o n ,  L ;  C o o p e r ;  A~ a n d  MgxgoEmsh,  t£. ~ 1 9 7 i )  

. HEZME 

- _ 3 5  3 7  " [ 6 ]  

- L y : s - V a i - G l y - ~  o - A , s n - L e ~ - H i ~  . G l y - L e u - l l e -  G l y -  

" " " " 17]  

. c a p f t a t a . ( n u m e z a t i o n a c e o r d i n g ~ o v e r l ~ b x a t . e ~ y i o c h l o n ~ e ,  - 1'8] 

seq 'uenee~) .  " . 
• . . . . 

J: B io l .  ;Chem.  24:6, ! 5 1 1 - 1 5 3 . 5 .  . . 
C h a n ,  N, K , ,  T u l l o 3 s ,  1. a n d  N a r g o l i a z h ,  E , ,  u n p u b l i s h e d ,  
E d m a n ~  P. a n d  B e ; g ,  :G. ( 1 9 6 7 )  E u r .  1 B i ~ e h e r r ~  1, 
' ,813-91. 

F , e m ~ n d e z  S o u s a ,  . J . M . ,  Mum~e~o, A _ . ~ - a n d  R i b e r a ,  A2 
{ 1 9 7 1 )  B i .oe~ im.  ~B]ophy~. Aetz 2 3 1 ~ 5 2 7 - - 5 3 4 .  
~ t a r g o ] i a s h ,  ]~. ~ n d  WaI~sel% O. F .  {1967) ira: Me ,ho t ly - .  
i n  Er,:zynaorodgy ( E ~ s i b z o o k ,  R 2. W. a n d  ~ l i m a a %  M.  E . ,  
~ds) ,  V~3L..t,O, p p .  3 3 9 - - 3 4 8  (A .ea f l e rn i e  Pzes.% N e w  

• "-. . . . . . . .  Y o r k ) .  " 
I t  h a s - b e e n  ~ h o w n  :th~t:  t h e  s e q u e n c e s  , o f  t h e  - [ 9 ]  3 o h n s ,  ~ w :  ( 3 9 6 3 3  B i o e h e z r ~  3. ] 0 4 ,  7 8 - 8 2 .  

eukaryo,tic ,Cy~oc.,hriome c. appear t o  b e  homolof~ous i.[.10] t l a m ~ - n a w ,  J.. A~ M; ,  T h o m p s o n ,  E .  W. ~ d  Bou l i . e I ,  D._ 
" ' ( 1 9 7 0 )  B J o d h e ~ .  3.  !1 ' 9 ,  5 3 5 - - 5 3 9 .  i - I o  t h e _ p r o k a r y o t i . c  c y t 0 c h r o m e s  c ; ' ~ h u s  i , t  ~s a n  - 

h o m o l o . g o ~ a s  c i g a r . a c t : o r  " t h ~ o u ~ o u - t  / h e  n o n v i r a l  I ]  J ]  P i a n o ;  J .  3. a n d  B~ .onze i I ,  T .  J . . ( t 9 7 2 )  A~aal. B h S e h e m . .  
- . 4 5 ,  4 3 - - 5 ~ . .  

. k i n g d ~ m s . [ 1 7 ,  ] 8 ]  : : A s  f a r  a S w e  ~-know,  i n s e e , t s  . a re  I 1 2 ]  K~albe, ~L :D .  [ 3 9 7 1 )  A n r d . ' B ~ . o e h e m . ,  4 4 ,  5 4 e - - 5 5 8 .  
t he  only ~nve:~teblale~ ira which t h e  a m i n o a c i d  - I 1 3 ]  ~ u m m e ~ s ,  M.  R. ,  S m y t h e r s ,  G . W . . a n t i  O r o ~ z h m ,  K . 

" s e q u e n c e  o f  c y , t . o c h r o r n e  ,e h g s  b e e n  e x a m i n e d ;  " t w o  : o f  " • i 1 1 9 7 3 j  A-n.~L Bio:eh~an. ,  5 3 ,  : 6 2 4 - $ 2 B .  

- , t h e m  a r e  L e p i d o p l e ~ a  [ 1., 2 ]  a n d  ~lae. o t h e r  ' . two  ! 1 4 t  Y a i n a d a ,  S. a r i d  ] t a n ~ ,  H.  A.  ( 1966 , )  B i o c h i m .  ~ i ~ p h y s .  
• . .  =, ~.. o ,- -, . . . . . . . .  " • " A c t a ,  l 3I?, 5 3 8 - 5 4 : 0  . 

h i s e c . t s  m '~  D J p t . e r a  l J  ~ ] .  ~ e q n e n e e s o f c y , t o e h r o m e  " 1 5 1  D a m a z e ; t  C a n d  P J  ~i R " 1 9 3 9 -  
. ~ 7 l - J  ' ". , . , '  . ~, g g ,  . [  )Bull. SOc.:Chim. 

# of b o t h  L e p i d o p t e z a  e x ] f i b i t  d i f f e r e n c e s  i n f i v e  of " B i t ~ L  2 1 ,  1 3 B 1 - - 1 3 8 5 .  " 

the anaino acids, w h e l e a s  , ; y t o c h r o m e s  c o f  D i p t . e i a  I t , 6 ]  . X d m a m ,  P. a n t i  S j b q u i s t ~  J .  { 3 9 5 6 )  Ac ' t a  C'hesaL Scan .& ,  

s h o w  o n l y  t w o  p o s i t i o n s . w h e r e  d i f f e r e n c e s  i n  t h e  1 , 0 ,  ] 5 1 3 7 - 1 5 0 9 .  .. 
" " ' . . . . .  " I 1 7 ]  D n s ,  N..; Sleet .on,  ~ a n d  K a m e n ,  M. ,O.. ~11969) 3. Bio l .  - s e q u e n c e o c e u ~  ( t h e  p o s i t ~ o n s  9 a n d  3 6 ) .  I . . . . . . . . . . . . . . . . . . . . . . . .  I " 

_ ; c o n f i r m  ,-the s t a t e m e n t  ~h~ ' t  ~ y ' / o c l ~ D r n e  c a l l ,  r a g e s _  :: : " _ " _ - :- " 
: t t , 0 0 : S ] 0 w ] y  l o b e  o f  m u c h  u s e  i n  n n d , e r s t a n d i n g  t h e  • :- - . - " - : " . " : " . 
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