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STRUCTURE AND ACTIVITY OF RAGWEED ANTIGEN E_-III.

THE ROLE OF  THE THIOL  GROUP IN  THE CONFORMATION AND
ALLERGENIC ACTIVITY OF ANTIGEN E*
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f )epar tn icnts  of  Pediat r ics,  ln ternal  Medic ine and Immunology,  Mayo Medical  School .
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( l ' i rs t  rc t t ' iv t 'd  2( l  Marth 19 '19:  in  rev ised /òtm 2)  Apr i l  1979l

Abstract  -The f ree th io l  groups o l 'ant igen L.  (AgE) were t i t ra ted wi th p-hydroxymercur lbenzoate (PH M ts  )

u p d e r  v a r i r ) u s  c 6 n d r t i o n s  r o  d e t e r m i n e  t h e  n u m b e r  a n d  a c c e s s i b i l i t y  o f  t h e s e  g r o u p s  i n  s o l u t i o n .  T h e  n a t i r c

l . r ro te in pgssessed onr-  l ree th io l  group.  React ion wi th PHMB under d issociat ing cont l i t ions exposct l  n . '

i u r r h . - r  t i i c , l  r c a c r t v i ( )  i n t j i c a t r n g  t h a t  t h e  t h r o l  g r o u p  w a s  n o t  b u r i e d  o r  p a r t i a l l y  m a s k e d  i n  n a t i v e  A g E .  A

t ler . r r ; r t i9c o l  AgE.  t . t . ru , l i t ì . . i  a t  the s ingle th io l  group under  non-d issociat ing condi t ions by PHMB showcd

l i t t le  9r  p6 c6pf6rmat ionalchanges rc la t ive to  nat ive AgE as revealed by ORD and CD measurements.  AglJ

a n c l  i r :  d c - r i v a r i r e  b o t h  h a d  e q u a l  r o t a t o r y  p o w e r s  s h o w i n g  a  n e g a t i v e  m i n i m u m  a t  2 1 3  m n r .  I n  ( l D

rneasuremcrì rs .  both prote ins gave negat ive e l l ip t ic i ty  bands at  205 and 222 nm and the [ l l ' ]  va lues at  these

nrrn ima , r . r " . . - , , r . rpornble.  T 'he a l lergenic i ty  was unal tered in  the der ivat ive re lat ive to  AgE.  as measured by

RAST \  r rh ragrvect l  scnsi r ive sera.  Thus i t  was concluded that  the th io l  group of  AgE is  not  involved in  a

cr . rnt ì r rmerronal lv  cr r r ica l  in teract ion wi th in the molecule and is  not  involved in  the b inding of  AgFl  wi th  i ts

i n r r n u n o g l o b u l i n  E  a n t í b o d t e s .
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INTRODI- ICTION

Ragu'ecd pol len is  a major  cause of '  seasonal

a l l e rg i c  rh in i t i s  (hay  feve r )a r ìd  an t igen  E  (AgE)$

is the rnaiu component in ragweed pol len

extracts.  Most  of  the sera (97" ' , , ) f rom indiv iduals

with ragweed hay lèver have been shown
(Aclolphson eÍ  a l . ,  1978) to contain IgE

ant ibodies react ive wi th AgE. Thus ant igen E is

an al lergen o[grcat  c l in ical  importance.  Since i ts

isolat ion (King et  a l . ,1962) there has been l i t t le

invest igat ion into the structure and act iv i ty  of

AgE. Not much is known about AgE other than

i ts amino acid composi t ion and the fact  that  i t  is

composed of  two subuni ts.  The a and p sub-uni ts

have been scparated by urea, guanidine or

sodium dodecyl  sul fate but  these procedures

yielded in each case inactive subunits (Griflìths'

1973; King et  a l . ,  1974, Takatsu et  a l . ,  1975).

We have in i t iated studies aimed at  determining

the allergenic structure of AgE. Recently we

introduced (Paull eI al.. 1978) a new approach

for  thc isolat ion of  the d and f  chains of

AgE in their  act ive form (Paul l  cr  a l . ,  1918.

and in press). The preparation of active sub-

uni ts f rom AgE is a necessary f ì rst  s tep

for  undertaking invest igat ions into the molecular

basis of  the al lergenic i ty  of  the subuni ts.  This

paper reports on the reactivity and accessibil ity

of  the f ree th io l  group(s)  of  AgE. Nat ive AgE was

found to contain a single fully accessible thiol

group and the effects of modifìcation of this side

chain on the conformat ion and al lergenic i ty  of

the protein were studied in detai l .

MATERIALS AND METHODS

Materials

Purified AgE and Rye group I were kindly

provided by the Research Resources Branch o[

the Nat ional  lnst i tute of  Al lergy and Infect ious

Diseases, Bethesda, MD. AgE was dialyzed

against  several  changes of  0.05 M NH4HCO3
(pH S.0) buffer to remove glycerol and was

lyophilized prior to use. Cyanogen bromide and

* ' I 'he precedrng ar t ic le  in  the ser ies is  Paul l .  Gle ich and

Atassi, in press. Thc work was supporterJ by grants AI I 1483 and

Al  11974 and contract  A l  42546 f rom the Nat ional  Inst i tu te

of  Al lergy and ln fect ious Diseases,  Nat ional  lnst i tu tes o l -

l lea l th .  Uni tcd States Publ ic  Heal th Serv ice.

tRecip ient  ofa t ra in ing program grant  (AI  07047)  f rom

the Nat ional  Inst i tu te of  A l lergy and Infèct ious Drseases,

U.S.  Publ ic  Heal th Serv ice.

l1 'o  whom correspondence should be addressed at  the

Department  of  Immunology,  Mayo Medical  School .

R o c h e s r e r ,  M N  5 5 9 0 1 ,  U . S . A .

$ A b b r e v i a t i o n s  u s e d :  A g E .  r a g w e e d  a n t i g e n  E :  P H M B ,  p -

h y d r o x y n t e r c u r i b e n z o a t e :  P M B - A g E '  a n t i g e n  E  i n  w h r c h  t h e

t h i o l  g r o u p  i s  m o d i f i e d  b y  r e a c t i o n  * i t h  P H M B  i n  0  0 5  À r '

p h o s p h a t e  b u l l è r .  p l {  7  0 :  O R D .  o p t i c a l  r o t a t o r l  d t s p e r s t o n ;

Ò D .  c i r c u l a r  c l i c h r o i s n t :  R A S T .  r a d r o a i l e r g o s o r b e n t  t e s t '
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