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Dur ing  spr ine  in  thc  tcmpera tc  c l imatc  z ( )nc  o f  thc
northcrn hcmispherc pol lcns f rom thc t r , - :e s of  t i rc Frtgulcs
cons t i tu te  i r  ma jor  s ( )u rcc  o f  a i rborne  a l !c rgcns  [1 ] .
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Abstract
I 'ne  g l : r t  - ' : . : , , i i i : tg : i rc  n l t j t ' r  u l l c r r : rb . .Er ' , ' t  I .  f r t rn t  ! ] t :n i i t  vur r t i cos t i ,n i t i i c
h i reh lpo l i cn ' * : i -s  c lonu i Ì  ì ' r v  apn i i ca t ion  o f  the-  po ivmerase cha in  reac t ion  iv i th

t io.rblc-strandcd cDNA as template and spcci f ic  pr imers based on the pub-
l ishccl  nucleot ic lc s,- ìor . leni :e of  t i lc  gene. Thc gene u'as inserted into plasmrC

pKK2i3-3 anrl expresscd in Eschericlt itt coti K-12 strain JN'f 105 sro\ rn to high

cc i i  i i cns i tv  in  a  tc imcn ier  us ing  a  fc rd -burch  procedure .  Ample  matc r ia i  u 'as

irr t lv i r lcd ior  a ih\)r()ugh character izar icn ot  thc cpl tope structure ol  recorni- ' i -
r " i i ìnt  BcI  r  I  containcd in an unpur i f ieo soluble lvsate.  Thc ant ibodv-binCine
chanrctcr istrcs r . l t  re conrbinant Bet v I  was compared * ' i th that  of  the natural  a l -
icrgen using poivcl t 'nal  rabbi t  ant iboci ics raised against  Bet v I  in crossed im-
munt ie lecl lophoresis.  tandcm crosscd immunoelcctrophoresis.  and Western
i r l c t t inc .  IgE f rom a  pr ro l  o f  l6  a l le rs ic  pa t ien ts 'serum was app l ied  in  c rossed

ret i io immunoclcctrophorcsis.  Western l ' r lot t ing.  and a quant i tat ive lumines-
icncc  inh ib i t ion  immuno l rssav .  Wc l l -de f inec l  ep i topes  were  assaved by  the  ap-
p l i ca t ion  o f  a  panc l  o f  s ix  mur inc  monoc lona l  an t ibod ies  in  a  quant i ta t i ve  ra t i io
inhibi t ion immunoassav. In al l  assavs the act iv i r .v of  recombinant Bet v I  rvas

c,rmpi l r lb lc t ( )  t r ìar .  of  natura I  Bet v l .  and i t  is  cclncluded that the epi tope struc-

t  urc of  rccomtr in ant IJet  u I  c loselv resembles that of  natural  Bet v I .  This resui t
has imprlr tant  implrcut i t rns for  the future use.of  recombinant t ree pol len al-
lcrse ns as a modcl  svstcm for thc studv of  a l lergenic B and T cel l  epi topes aim-
ins at  improvcmcnts in rc: ige nts uscd for the management of  a l lergic disease.
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Clinic l l  observat ions on the react iv i ry of  pat ients al-

f  e rgic to the pol lens of  the Beni laceae indicate a high de-
grcc of  cross-rcact iv i tv among the genera Alruts (aldcr) ,

I lentlu lbirch). anrJ Conhzs (hrazel) t2-51.
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The immuli.rciremical crci:r-ieactivifv has beel. con-

firmed bv analvses appiving equeous pcrllen extracts gf ss-

lr--Cted Specie\ rncludint: .{lnu.; gluttnostt, Betula reffuci)sit.

ionlrts atellartt i. and Cirr: ' ' t t lus betulus Í6.7]. N{oir'cular

> i u i i : S  l r t v e  i i i t ì L l i l > r i . . i i d .  i h * 1 .  m O S t  o f  l h C  a l l C r r : l t i e  t t i .

i . : . .  thg  I r IE- ' " , ind i r  - .  - ' . i i ' . i c i i \ - , i l ' these ex t r í l c ts  c i tn  bc  i tu -

c,-i lunî€ú frrr br (ìnc ina-rír- -t i iurgcn It,1. Tilc major alle rgcns

sharc phl  s i r  : ' :huiTt ic ' i i l  i '  .  
" lcr i ic \  

and disrr lar '  -  E0l  i  t t icn-

t i rv u ' i th in t i te amino-tùrnlr i ì i - ì l  scquences [7,  9-11].

Srudies r i rp l ) ' ing ITI{ : , i r .  - r r  c i i in ing havc emphasizcr, i

thr  strucrurai  s imi l l r " i t ìes .  t i re major al lergens bv cross-

hvi- ' r i . l . izai iot- :  r 'x ' r ' - ' r imcnt '  I l l '  an.1 sequcnce homcrlogr ' .

Ge rres cncodtng.- l i r r  q i .  IJtr  v i .  Car I t  I .  and Cor u I  have

tecn i t ' ,nccl  í Ì : ' r ( i  suqr i ;ncct i  r i3-161. ancl  the t ìeduced

:rn. : ino . r r rd sJt  ,LìB-*S l t t 'c  i r l ' : ' . ' ,  ' - r l  in r ' ' r , 'cr  70% of t : -  - '  : . - r -

\ r i i r . ) , ì s "  r i . . , , i i . l l t : r -  i r i .  f l i r *  . i  : 1 ,  . e  - , . i i r r t e  n s i t r n a l  f o l d i i  - -  ; ) . r , -
t c r n s  i ' i  Ì h e  m o l e c u i e s  J i  ,  l .

Evr i ' ,  ihough the  s t ruc tu ra l  s rmi in r i t ies  a r . :  ohr . ious .  n ( r -

t r i r lc  ìmn-r: in()r  : inr  i : ta l  . i r l fcre nccs hrve bcen d, . lcu-
nì t  r r l , r ' t i  i r ì .  T ' ; i i .c  r i ; ; f r ' rc,  cct  .n c l , i tope \ t ructur- '  n iav l - .e-

. i C ' l  , i U l i i - , i  l ' i l ' , ' ' '  i | , ; . 1  I - , i t ' , . 1 ; , ' ,  l t t i t ' i ì s  t ) f  t h c  s u f l ' l r r ,  i i i u ( -

i r l t -  i l ì , .  j :  . i u , . .  ' \  l i "  l ' - . ,  ' ; i : r : : ' i C i i n t  l m i n r t  Í ì C i r i  : , t , :  -  i i i i -

t ions .  Pr :c i , . r :  rs :11b i , r ; ln lcn t  o1  cn i tope s t ruc tu r . ;s  hased on
ma.lor ; l iurg, :ns r jcr ivcr l  t r { - )m ptr l len extracts,  how'erci .  is
i r inc ic ruc l  i ' r r  15 .  p l - : " \c r lCC t l f  I ' L tmer t ' l t s  i soa l le rgens  l l , ! - f  1 ì
u, ' i t l .  indi ' , ' i t iu. i l  inr . l l rn 'strLic . iùs.  deviat ing fn lm one'  r i t -
t r l l r . .  r t - ì  r - i t ' ;  . , 7 " '  r  r ' :  t h -  i , f , . \ t t r , , n S  [ 1 5 1 .  O p t i m a l  m a n ; l g c -
n j - i ì [  t ,1  . r l i i i * ' , .  J i : i . i : t .  r in i i  t i r c  f t t rcc i rs t  lo r  t i te  usc  { - ) f  r - ' -
( , )m i t rn r i r i l  . i l i u r ' , ' : Jnr ,  hc rc in .  i s  dcpcndcnt  unon an  cv l l -
u l r t i ( )n  t r f  thc  s i : - ; i r l i c : rncu  o f  rc lcn t i t ies rc . l i f f c rcnccs  in  thc
s t i 'uc îu rcs  ( r l  ' I -  

an , , l  [ l  c ' ; l l  cp l topcs  ( ) î  thc  maj ( ) r  a l l c rccns  -

n ( ì t  ( ìn i r  unr t r r rs  ge  nr r i r  and spe c ics  o f  the  t rcc  po l l cn  f t rm-
i i i c \ .  t r u t  a i s o  h c t u c c n  i n r l i v i r l u e l  i s o a l l c r q e n s  w ' i t h i n  c a c h
spcc ics .  S ince  iso l l l : rgc r ' ì s  cannot  a t  thc  p rcscn t  bc  scp-
i . r r i ì t cd  qu i . rn î  l ; i t r \  Ì l \  hv  h ioche nr ica l  t cchn iqucs .  thc
nr r : tho t l  o i  ch , ' i ce  f i r r  the  scncra t ion  o f  honr t lgcnous r i -
ì c rqcn  nrcDl r ra t rons  is  mo lecu la r  c lon ing .  Ho*c ' , ' c r .  rc -
c t rn th inant  i i l i c rgcns  ar r  no i  a ln 'avs  îo ldcd  eor rcc t l v  whcn
pr i ì r iuce  ( l  in  r rac tc r ia .  , \n  impor tan t  aspcc t  o f ' th is  f f i c tho-
c lo loqr  i s .  thc re l ( r rc .  t ( )  pc r fo rm r ì  compar ison  bc tuccn
con iorn l ì t ron l r l  cp i topes  o f  t t rc  recoml - ) in t rn t  an t i  na tura l
: r l i c  rgc  ns .

In  th is  conrmun ica t i ( )n  w,c  t l cscr ibe  thc  p roduc t ion  and
c i t ; t rac lc r i za t ion  o f  rccomhinant  IJe t  v  I .  thc  maior  a l l c rscn
oI  IJ .  r ' cn-uL 'osL t .  uh i tu  h i rch .

Mareriais and Methods

P r ì lcn r \ : t rect  nad ra l ' r l r i t  anl i t .  ' , , .1 i , :s  rn isccl  aceinst  nur i f icrJ lJc l  l  l

\ \ ' r Ì r , ' L l ruDarU. .  r Ì ì  . i csc r i t ' i u  [ ì j . . r ! . rn r rc iona l  h lb r i c ioma ln t i b r r c i i cs

\r ' r ' i  . ic : ive. i  f l ,  'n :  Bl lb r  i ì l rc .  i i r rm:, : : i l ' . 'C rv i th pur i t ' ied t rce pot ien

a i i , - : : J i t  l l l ; .  , r i l i  r î { )n ( l c r r rn l i i  r . , n l i Ì ' '  r . i i L .1  werc  , r f  l hc  l gG i  i s . ' t v t r re .

: l l l ! . i  )  i f 'd l t i :1: . i Ì i i :  l : , 'n t  cc l is : i  . , ì \ \ t r  ' : tc  a l . rcnC.- ' t l f  SCrUm$cl fc . iStcJ.

C , r r : l ' i i nq  tu  dn ì i r  - - r  - : ' n rna icd  r ; , . : r t i ' -  i ; c  i r t rn  r ) \ i dc  pa r t i c ies  ( , \ J -

r ' ; rnccd \ t r r lnct ics i i r - -  ;  u l : r  pt r Í ì . r i r t  ,  i  us ing c lutaral . le ht '<ìc Tre e

l " ì ,  , ; cn  a i i e rc rc : : , ; . : i en i  i : rum p ( r r ' Ì ' , , . , 1s  i r  n t i r i u re  < l f  cqua l  vo iu r : cs  o f

SCnlrn l r r . rm l ( r  d( ìn l rS.  l ' ì tc  n:r t i . .n i (  \ r r_ ' r i l  sc i lCte U i . )n i i .J  baSiS,  ;  CaSC

h i : , *1 ry .  : ; l s i r l  r t r . r t ' i t ch ia i  p f r ) \ r . , i  I t  t c \ t l .  sk in  pn .  ' .  t es l s .  an iJ  ra -

d io r i l c igosor i r ! ; ì t  . .  - i -  r ì s  t i ' : sc : j  , . -  ; l l  l  ì  r Ì c r  ma tc r i r i s  \ ^c r ,  l r r )m

cr ìmr : - . . ' - : . i . i l  sunn l i c rs .  N1c :hod :  i t r .  1 . , r ' : , ' n r r t  dcsc r ihc -d  i r r  dc ta i l  i r c iow

wef€  p : .  r : : r cc l  ac . . r rd r i l g  i r . )  s t i l n i j i , . .  r , roc :du rc .  l 13 .  - - i ] .

P;.,,!t2rgi!i ' ;t: r,-, 'rrlrl,\ ' ,,{ lttm i\ 
'. '

6 .  ,  ,  ' - : r1 . , , . q ( /  n ,  r l ì g i1  ( . . \ ì ì t f  g r ) l :  ;  \ , ,  . rL .d  ; t - s  \ r )UrC f  ma t , - ' ; - i l t ì  fO f  thC

t f cp l r I l ì l i t r í r  r l i  i {N . { .  Thc  , ' , '  - .  . i . . r .  ì  u . .  L i  ue  i r  -  e i csc i , . - ' c t i  i r l i
' t ìc  c l f ) I r ì i lg  i l i  t î i , ;  mi l jor  r t i lergc; i  ! i r rn l  the rc i r r ted s[) r  L i t i \ .  {  bent lus

I  . ì  ì .  In br ieî ' .  F i  l r , \  u i rs  ( ' '  n- : ìc t r  ' l  hr  . l rnh ins l  phenol  e : . t r lc t i ( ' î  pr() -

cedu : -e .  fo l l t l u ; , - J  bv  L i (  i  p rcc ip l r J i i . )n  ( ) l i c t1dT t -ce l l u t ( ) se  ( i i r ch -

lngCr \ , Íannhclnt  t  af f inr t l '  q [ : i1r1 '1 ' : i i ! r  igr l r : , i ' : r '  r r 'aS pCrfurnl i . ' r . l  i r31gl-1-

rr  i r . '  in  Epp'- ' r r . l t r r - f  Iut ]c \ .

i  1 J  
t r  

I  \ - t  ' l t r '  . " t

i ) t rub ic -s i r ì : i r i i gL l  -D \ .+  : r  ' i i - r i ; . 1 '  \ \ a \  nc r f ( ) rmcc i  us ing  i ' ( )m-

mcrc ia l i r  r i r  a i i an i c  x r t  (Anrc rs , : - ;n ' ì  )  l t r i l on  rng  thc  r cc i )mn Ì l r r l i i a t r r x t s

r r l  t hc  supp l ie r "

( ient ,Clot t inq
' fhc 

*c l rc enct lc l ins / i ' l  r '  !  1111r:  5,ptJì ' i , . i r l l l  antpi i i ied i ,  to lv-

t ì t c ra \c  , . : : í ì i n  i c . i j i l ( ) r ì  ( Í )C 'R ' )  u . i i :S  r ;  ì r Ì t c í  sc i ìucnacs  i i r ' i i . .  , i  1 r ' i l n r

i nc  puh l r - s i t c t i  nu . i i o t i dc  scqucnc r - ' o l  l he  gcne  I l - l l .  
- f hc  

p r r tn t , : r s  \ r ' i - Í c

pu rc i r : r scd  f rom i i i r r i , : chnok lc r i l : i  I n t l r l i i t c  (Copen îagcn ì  . .  - ,  t l c -
s : r l t cd  us ing  ; i  Scp - f ' uk  ( - , ,  c . r r t r i t l u i '  , \ l l r i c r s )  f t l l l o r i t nc  th r  r r . c ( )m-

mcn t la t i t l ns  o f  t hu  sunp i rc r .

Thc  scqucnccs  r ) f  t hc  l 3 -n re  r  p r imcrs  \ \e  r c :  . i ' -CGC GAA TTC

, \ ( -C  A l -G  GCI 'G- f f  lTC  A , \ i '  I . \ ( -  i - ìA r \  (p r imcr  Nc .  i  I  l nd . i ' -
( GC' CI \ \ 1T( .\,.\,\ GCT TC,\ I '(.T AGC AA(ì C'\G ATG
(pr imcr  No .  I  ) .  

' f he  
p romotc r  p ro r ima l  p r imcr  No .  I  c t . rn ta ins  l i n  a r t i -

Í i c i u l  ' . { fG 's t i r r t  co t l on  ìnsc r t , - ' d  i n  l ' r on t  o f  t hc  CGT codo? , .  co r rc -

:D( ind ing  to  thc  an t in r r - t c rm inu i  g l vc inc .  as  dc tc rmrncJ  b r  i i t Jn i l n

, . l c : tn rda t i cn  o i  t he  p ro tc in  pu r i f i cc l  f rom po l l en  ex t rac t  i 7 l .  The
' \ l -C i ' s ta r t  c ' o r l o l r  i s  i nc r l rpo ru tcd  in t r l  l i n , \ ' c ' o l  : i i e  l o r  c lon i r r s  rn to

l )KK: j l - l  [ 3 . :  ] .  i r nd  the  p r ime  r  a l so  con ta ins  an  EcaR I  s i t e  fo r  c lon ing

in t . r  pKK213-3  l l ' r l .  Thc  p romotc r  d i s ta l  pnmer  No .  I  i s  des igncd  to

rnu tch  thc  scqucnce  rn  thc  3 ' -un t rans la te  c l  r cg i t l n  i ì nd  con i . , rns  an

l ,  oR I  an tJ  u  Hu l r i l l l  s i t e  .  PCR *c rc  nc r f t l rmed  in  a  vo iume ,  t . l  m l

c,rnta in ins 50 m. l l  KCl.  l . -5 m. ' t /  \ lgCl . .  l0  r ruÌ l  Tr is-HCl (pH :  , ' ) .0.3

rn ,V  o f  each  dNTP.0 . -5  g r , t4  o f  each  p r imcr .0 .01% (w iv )  qg1x1 ine .  2

Lr$ ml cDNA. : rnd l - i  U ml Ampl iTAQ polvmcrasc (Cctus).  Thir t .v

t c rnn ! rJ tu rc  c l c l cs  o i  9U  s  i r t  ( ) . 1oC.  ( ) ( f  s  u t  -11 .  r rnd  5  m in  a t  l l  oC  wcre

pc r lo rn rcd  in  a  Hr ,ha id  Thc rma l  Rcac to r .  Asarosc  ge l  c l cc t ropho-

rc t i c  an r t l vs i r  t r l ' t hc  PCR p roduc ts  r cyca lcd  on lv  one  band .  ( i i g .  l ) .

and  r t  uas  o f  thc  cxpec ted  mo lccu la r  s i zc  o f  ó26  hp .  Thc  D \A  f rag -

mrnt  \À 'as c lone d wi thout  pur i f icat ion.  Esclrc ichia c 'o l i  K-12 stra in

i \ ' l l 0 " i  [ ] 71  was  t rans fo rmcd  u i th  the  i i ga t ion  m ix tu r r ' and  p la ted  on

t - l J  i l . l i  con ta in ins  0 .1  g ,1  amp ic i l l i n .
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. \  i rc l : ,rrr:cte . \eqitct : t i  r i  q

Eco l \ I -Bur r r i l  an i l  f J l tn '  - l . r - , t : r r i - i l l  . , jnc i r . ) i l ss  uL ' t -ù  L i ' i s t t ' . i J l r .d

i n  p U C l 9  [ - ò 1 .  \ u g 1 c 1 ì i  i d J  s c q u c n c i n . ' $  î s  n a r f ( ì r n ì ' i d  , - , r  ; l r c  : i 1 ] g ;  i \ _ \  -

i l  , i c l C r ) t i d ' J  c h a i i " ì  t e  r n ì i ; t i i t t i , n  I . ] i - t . : i r i i  i ] , ) r  l : 1 r g  c ( ! n t i l ì e r . ' r . : i i _ i  : r r a i l -

rh l :  1?-mc l  un i r ,e r : ,a i  \ r3 ( ìu r 'n , t i r :q  n r i  :1c rs .  ] ' i vo  i c t i  r . r t  snecr t i : . r l  r - rn i r

(  L : r . . ) n i . i ù i c i ) l Ì , 1 .  - ; f ì m r f : j .  
! î . r i r - ' ì ì .  ì i :  : ; '  r n S C : t :  i l l - ; p f O ì , Ì , . '  ,  t  .  t i - . - '

,  ì l - . \ , \ t i ;  "  n t i l C r i r g l i  1 r ' r  I  r l n i i c J  i l i t l . i s l ; 1 1 i .  j s i ) . \  " . r t ! i l r . - : i , ' - ' : '

i  , : ; i ì g  t L )  i i t r "  . ; : . : n u i : l C t i ; l - t :  .  r n S t :  i . . - i . t i ì n :  T l : l s C  p t - : i . l l . - : ; 1 :  i r g r ;

i r  : r s c . l  ; , . , r  ' ' c r i l l c : r l i r t n  u i  i l Ì i  . v u ' , r i : l - u  i n  t h c  J i r . r , H l  s r t . . : ' . ' , r , i a l . r

v ,  .  . ú ú  I t . i  t U t l ( i i , r l n t .  F - U i i  l i g r j - ' j ì u a  i r . l ' ,  t r h t ; l i f l ù i j  r r t - t  r - , l l  I ) \ A

5 t l . . j i ( . - l -

, i t , . '  nn (, t  !  t  :  í  i  rnt \  !  td, a

i - n ' ;  i r t r t i l r i  m ù d l r . ! f l ì  i { ì n l i t i n r ' \ :  , h . .  t r r i l r ì \ \ r n !  n ù : -  ì r t c r .  Ì r i ì . { ' ì  
- . ' ,  

r

i 1 i ,  m . i , ' , .  K i l - i ' O r  1 . 5  i : , 5 ; .  \ : r . i i . ) L ,  l l i  U  
- 5  

{ - 1 1 i .  i . - - S O ,  t t . r . ;

i . . . i 1 .  \ 1gS{ - ) ,  .  7H-0  i r17  r { ) .7 i .  r - ' . iC l -  .  l t . l . 0  i } . f  i :  i i l . l  r : :  l / ; .  r ru ; -  r - i e  -

rn rn t  ! l i u t i r rn  { ) . l i  n ' r l .  g luc i . ' r : r  - ' l l l i : .  t h i : r : : r i : r ;  t } . ( i ' , l . l nC  i rn :1 . , i ' .  i i l r  í - ^ ,
g .  ( ì i uc r rse .  \1gS{ ) , .  and  ( ' lC i "  r v \ . ! ' c  l l u r i r c i t r r , cd  \ùn3r ; ' : , j l \ ' . ' T - l i i ; rm in , . -

; t r ' ì i i  i ; " r l p i u i l i i ; l  r r c r c  5 l  j n i c  i ; l t ; l c u .  f  : i a  l r . l C ,  - . , .  ; l - r ù t ì i  \ ( ) i r i t . , ì t ì  ' . \ . r \

n ( l ' l  S ie  f  r l i ZC t i .  $  h l fe  . r s  i . ne  o t i l - ' J  C r ì f i l f l ( )nu : t l -  \ \C Ic  i t ! t r rC t . r r ,  r l  v \  l l i j
the t 'er : lcnie r .  Tr i icc c lcme nt  st i iu i r t in c()nta ine i . j  t i rc  i r l i l t ru ing pcr l i -
t u r  , , 1  - ;  t /  F { C l :  F , , S O , . 7 l { - ( )  - i ( t . t l  s  { l f  n r l l r .  L f n S O . . f  I . l ;  1 1 1 . 1 1
( - l : i l .  A l . l S t ) . ) ì ' i 6 F l - O  - - i i . O  l s l  i .  L r ' C - l  . t r l l  ( )  - l . t ì  i t - r .
Z r i S O .  .  7 H . O  : . { i  i r . ( } r .  \ a - \ f  o O  .  l i i  O  i . u  1 u  7 ; .  C u . l l .  .  : F {  í )  i . f  I
í -< . ( ) ; .  r rn t ì  F i  I j (  ) -  i ) . . i  q  r r  i '  ' r r . 1 í  i

i r t c . l  \ r , .  I  ù t l n t ; r r r r i i j  i n r '  l r : ! i t r *  j n g  : , . ' :  ì  1 . ' -  . : l r 1 ; r . , r ,  : , t  j  r  l  l i

n i . ' ; r l \ 1 g 5 U - . l l - i r ) r ) . 1 - i 1 i . , t l t t t ,  l , .  l r ; . r \ ' : . L . r L : l ] L f . : \ , . : '  , ,  r l l l  . . '  , - r -
i n i ; r : ' 1 ) { t l ì l  r . . l n ú  J t ì i n i L i i l r n  { r . i  - r : .  F c c d  \ o .  I  c r . t n l u r r : c d  i i t -  i t r i i , i * n g
p c r  l i t c r :  J l u c o s c  3 0 { t  g  1 l . l l  . 1 / ì .  \ } ì . (  !  : S  ( 5 : . 1  m , ì f ) .  C - . r C i . . - l l . o
1 r . 5 1  ( 3 . 5 r .  \ , 1 u 5 0 , . 7 1 - { - O  l . l l  r t  { ( r ( i  r l . 1 . l i .  l r l , - c  r l c r n c n l  . r ' r i u t , o n  - ' ! r

m l .  t h raminu  ( j . 0 t ) l  { .  i i Í r j  : rm i l c i l i i n  ( i . i  g .

S t , i u l t t rn .  u ( ' Ì r  s te  r t i t zc t t  l i s  ;1 f . i . \ ' c .  : ' : i ùC i t i  l l - : l : l  \ , ; l - 1 . - t .

(  u l  l . '  : H - ( ) . ; r n r l  \ 1 - , ! ( ) _ , '  l t i . ( . )  u ' l i  l r i l r t r l l ; 1 i g 1 i  . L n i i t . l : , ,  1 \ ' .

l - - t 'n , t ( t l lu t ! t  117 f ,s111jpr t r r ' t i l  t t t t ; i .  R: , t t l !n i :  . \ l t ' r tsuretnt ' r i ls '
. \ i l  i c m e  n t u î i o n s r r e  r e  n c : . 1 t l r m c , - l  i n . r  - ì - ì i t c t -  r \ l , . n l r i , t r n  t g r m i : r ì t r r .

c c i  i ] j p i r ; i - l  r i  i t h  u  i u f  i ) t n c  i m p e  l i c l  i t i l d  i r u i ( ) n l i r î l C  t c r ì ì p c r i r i u t e  . r r r d  p i  I
con t r ( ) l  (31 " ( -  . rn t l  n [ ' l  7 . (1 .  r cspcc î i r c l i  ) .  Thc  pH \ \ i r \  n ì ( ì i ] i î r r r c t i  h r
u : e  t ) l  i r n ; r u t ( ) c l ; l \ u t r l c  1 ; l {  P r o i - r e  ( l n r : { . ) i . i  ) . i l ì d . l J J u \ t c d  h r  . r u t r ) l l l i t i i e
l r d r l  i t i t r l r t r f ' l ( l  \ / \ H , .  I ) i s s o i r c r l  i r r r : u ! ì \ \ ; r \ n ' ì ( ) n i t ( ) r c \ i  h i  u s r  o Í l r  ; r ' t -
l l r r t r s runh ic  c i i sso l r  cd  ( ) \ \ ' g rn  n rohc  r  I ngo ld  )  and  con t r  r l l cd  i - r v  rn -
c r e  l l s i n {  a g i î í t t i ( ) n  f r r l m  7 t ) t ) t ( r  l . l S ( } r p n ì  i n  r r r r i c r  t r r  n l r r r r t l r i n  r c l : r t i r c
d i s . t l i r ed  ( ) \ \ ' L : cn  ahovc  l {  l t , .  r ' , r u t  t t i ( ) r ì .  , \ l r  \ \ ; t s  5u i rp l t t ' i i  a l  t r  l ' } t t r r
ra t t  t ) l  l . - {  r ' o l  r t l l  n t tn .  Fo l tm  \ \ ' i r s  c ( )n tn ) l l cd  b r  i ru loma l i c ; r c ld i t i on  r l l '
s i l i c , r n e  r r i l .

S tu iP lg | '  r vc rc  t l t ken  c rcn  l { )o r  6 ( l  n t i n  i rnc l  ; . r r l t l vzcJ  i r s  l ì r l i ' r uv
- I ' l i r  

c , r r t t : cn l l ' . r t l { ì n \  r , l  g luc r l r c  and  l r cc t r c  l ì c l c i  ! vc rc  r l c l . r su re r l  l r t
h ru i t - t t c r l ' o rm iu l cc  l r r l u id  ch r t tn t i r t u { r - l rp i r r .  T ì r  I  x11  s ; rn tp i c  ' , r  l r r  ; r r l i l i ' i i
l . -  n r i  o f  - l  \  i l . S ( )  c o r ì t a i n i n s  I  n r . l /  H D ' f , \ .  (  c l l  J c n r r s  u a s  s u h -
scque  n t l v  r sn rovcc i  l r t  ccn t r i t ug . r t i on  l i l  5 , lN  } t ) { '  t o r  l 0  n r in .  ; . rn r l  l - {  u l  o f '
i he  su l l r rn l tan t  \À i t s  rn j cc ted  in l r l  t hc  c0 iun rn .  Thc  svs l sn r  c r l n_ .p r rscd
t l - r c  l o l l o r r  i ng :  a l l  appar i t t uscs  f ron r  l l i t l r ch l  l v {c rck :  l ru i ( ) \ l t n tp l , j r
\ S - l { } l X ì r n t c l l i c c i ì t .  L - r l l { X } i n t c r i r t c c .  ' u ' a r u t l r i c  u a r . c l c n t t h  n r c n i t o r  i t r
l l 0  n n r  ( c h  I ; a n d  I  d i f l ' c r c n t i a l  r c f r a c r o m c i e r  ( c h  l l t .  t h c  d c r c c r o r s
conncc tcd  in  sc r í cs .  l ì nd  D-6 (  ) (  X  )  h  i r : h  -pe r t ì ) rm i ìnce  l  i q  u id  ch  ron r r t t rg  -

r i l pn \  m lnasc r  so t t$a rc  conncc tcd  t r r  an  I l l \ l  PS I  n rode  I  . i ( l  l f i t r
c ( ìn tpu tc r .  r \ n  o rs ln i c  uc id  an i r l vs i s  Anr inc r  i ( )n -cxcha t ì { c  c ( ) l un jn
i j ( l {  i  mm.  n tode  I  [ {  PX- f i 7 f l :  L l ro -Rad  L l t r t rn r t r r r i cs  }  \À  i t s  uscu .  i t nd  ( ) r -

u l r i r i c  ac i t j s  \Àc rc  scp l ì ra tcd  h r  us ing ,3  m, ' l  H .SO. ,  an t i  r | . ( ) l / r  ( r r  r ' l
E I ) T , {  l t  a  f l o u  r a l e  o f  ( ) . 6  m l  ' n r i n - ì .  S t a n d a r d s  ( l ( )  n r r l  n i l ] r r c r c  i n -

r cc l r i r . l  i i r  p ; r r i i i e l  r l :Td  thc  r i su l t s .  Dascu  on  re ten i l ( r t ' t r ; l ' , e  cs t im : r r cs

;rnJ c\ tc i -nt i  s tandard calcuiatr r rns.  \ \crc exprcsscd in n: i l i r .uranìs pcr

m i i i i l i t e r .

Thc ontical ci ':nsitr ' \r 'as rneasured spectr(ìphotometricaliv at 43tr

nm us inq  l r  H i t : r i h i  U -11 (X lspe" ' t ropho lomr ' t c r .  ( l t re  a i r : , , : ' 5ance  un i t

c r i i - f gSpr , îdc \ . ì  t u  ( ) .15 t { , . ( i 5  g  . i r y  ue  lgh t  pÈr  l i i e  r  l u . : i - r i nc t rnq  t rn

. : io i ' * t l t  1- .h ls- ;nd ecl i  s ize t .  Cul turc i l ' r  u 'c ight  \ r ' l ìs  lT lC. tsurc i l  nr  the

l- i l l r l i ;on nl r th,- ìd.  Twcnn'mi l l i i i tcrs t ; f  . tnJrr i ;pr iate lv d i iut t . t j  sampie
r^ i r r  r i l t c r - .d  i l s i ns  a  p rewc- i rhc rJ  J7 -n rn r  (d iameîc r ) .0 . l l - um i t { i l l i -

p( ì r ( '  me!n0ranrì  t i l ter  und washed $i t ) r  an ct lual  r ' r ' r i , .  mc of  r jest i i led
\ \ i i icr .  The samplcs ucrs subsrquentì r ' i l r ied ior  i - i  i i  ; r t  t . , l t lo( ' '  in  an
( : \  c n .

l 'rcnoruiir tn oj Suluhle Lt'sttrt '

l 'ne ic l i :  , r  - ' r  I  Íarvcstcd l . ) 'ccntr i iugat ior ì  (  ̂ . r , i \ lA ' f t l r  j t ;  r i l rn i .  l  * ì -

su)pc 'nocr i  in I  mi  of  water  pcr  gnn:  ce i r  \ \ i l  we ight .  anu st t l rcd f ro-

{ -p , ' r .  t hau ' i ng .  thc  cc l l s  u t ' r c .  l r r , ' kcn  c i thc r  i n  I  F - rcnch  p rcss

f  i l - \ f  , , \ rnn ;Cr r ) .  i \ \ ( ì  f ì . t i sc - \ . . i  , i (X11 .s j  , r r .  x  i í ì '  \  : 1 r :1 .  ù r  l ' ' r  u l i i . t s rn rC

lr t . ì1: ' ì " rC; l l  in  a lJran. ln st ln iCi t t t l r  (  ln t t rJ, : l  l - - i r  | .  l  rn in.-5Oci  . iutv c i 'ClC at
s-J i r rnS l .  c t r r rcsp, l i i ing t t l  zropr, . rxr inah- i r  - i t l  rL ' ) .C'e l l  dchrr-  $. ts rc-

nior  cr i  hv r -e nîr i ì 'ugat ion ( lS.( i tXt  g for  i i i  nr in | .  The solu l , lc  i \ ' \a t t  \ \ ' îs

su i r se r lusn t i v  i l l : . , r i ' , scd  aga in r t  5 i !  n r . l l " i r i s -HC l  (pn  7 . -5 )  and  1 { t  rn4 f
\ l rC l . .  i r c i t t uJ  t ' o r  I  h  l ' i t h  l ( ì  u i  m i  I ' l \ ; r s . - '  I  t i i , r , : l r r i ngc r ' \ l : r nnh l i n r )
l t t  l l l t l , r . - t ' . :  : ! t . t l n J r i l u r ! . . t i - , . ;  i i ; i . r : i _ i  . i r . i l \ . / C r i  i : t ; u l t s t  i l :  : t t . l l . i n ì l ì 1 t l -

n i l i  i i t i t , - l r : - l ' , ( , n l r l e .  l Jac l c r i a i  i . ,  ' i i i .  r  \ \ t ! -L  , , ' r ruJ  l i t  - l  "C

L) i i r t r t t i t i t i ior :  r ; l  I ìc t  r  /
( )ua, i t i t l t l ivc f t Ìuasrt r r . ' ry lernt  of  / ie i  r  i  u ' i rs  p,"r r formcd i rs roci ,* ' t  im-

muno t ' l ac r rnnhr ' r r : s i i  f 3 ( t ì  us in - : i  n . ì r ì ; l ( i spcc i l ' i c  a r t t t s . i : r l n r  n t i sed

ir r : i i i l ls t  i rur i t ' icd l ì t : t  , ' l  Í ,71.

l  ;  i  t  : t  I  l l i I  t  t l  l t '  t  I  t ' r  ry t !  i  r  t r t . ' t  i ' ;

( ' r ( ) ssc r - i  i n rn tun t rc l cc i r ( )nhore  s i s .  t ' I nde  n t  Immun( )e  ì t r . ì î r r  r f r i l l r l g -

S l : .  l l l l , , l  C ; ( ) \ S ( ' ù  : ' : r r . j  i i ) l O ' l t T ì U I ì r ) L i i , J i t ' r ' l r : l ( Ì f j S i S \ \  . ] f C  p u f l O f  n ì C U  t ' i S C n -

t i u l i r  l t s  p rc r  r t rus i i  t l e  sc r ihcc l  [ 7J .

I r tt rrttt ttt t l>lot tirtg

5 r ' ' l r u r ì r r  ck rdc* l  su l ta tu -po luc rv l . rm idc  g r l  c l cc t rophr i res i s

tS I )S - l ' . \ ( ; [ : l  : rnd  scn t i t l n  c ie  : t rob io t i i nq  r ve  re  pc r f t l rmcd  . r : ,  t ] Í c . r v i -
r r r r s l r  r l csc r ihcd  [9 i .  J - l re  n i t roce l i u ios . '  wus  subsequen t l ! '  immuno-

s tuncd  ; r s  r i cscn i r cd  i l 5 l .

Il.atlirt I tt lihit iort I ntrnttncassuv

I ) r r r , r l i c l  d i l r r î ron  sc r i cs  i n  dup l i c : r t c  \ \ c t ' c  m i red  * ' i t h  a  c { r t t t 3s1 [

l m o u r ì r  ( 1 5  n \ 1  i i n i l l  c o n c c n t r a r i o n t O f  r - l - l a b e l l e d .  p u r i l i c d  I J e t  t ' l

[ - i  t ' pe  c r i i c  ac t i \ i t \  i l . i  x  l ( l '  cpm ng t .  I \ . l u r i ne  monoc lona l  an t ibod-
rcs  coun l rd  to  [ ì u r i rm i ì snc t iù  pa r t r c ies  [ ] l ì  wc re  added  to  a  f i na l  con -
c !n r r . r l i on  o1 '  I  +1 . ) .5  : t 11  an r ihod \ -b ind ing  s i tes  ( co r respond ing  to
n: . r r imal  o indins valucs of  l l . f iX) , -55.(XX) cpm) in a tota l  volume of  0.2
ml 0.1,1/  KH.POr, 'K.HPC),  buf fe r  (pH 7.a)  wi th 0.1% (v lv)  TUeen 20.
Fol iorr  ing incr . rhat ion ior  t  h thc magnt ' t ic  part ic les werc col lectcd on
:r  mi ì !nct .  thc samplcr  \À,crc washed twice in the ab<lve-ment ioned

buf i 'cr .  suspended in ' t t . t  mt waîer,  and f inal ly  counted in a samma
cour ì t c r .  

- l -hc  
i nh ih i t i on  pc rcen taqe  was  ca lcu la ted  us ing  the  bu f t ' e r

ru luc  as  ( ) ' : r  i nh ib r t i on  and  0  cpm co r respond ing  to  i ( )0% inh ib i t i on .
S ta t i s t i ca l  cv i i l ua t i r )n  o f  l i nca r i t v  and  pa ra l l e l i t y  o f  t he  inh ib i t i on

cuncs ( i ( l  -  n, \ l  z  Z{NI\  ucre performc'd using standard stat is t ics [31] .
Cun'cs u crs considcred pzira l le l  *hen anv t rvo-s ided stochast ic  prob-

al ' r : i r t ) ,  w'as lcss than 0.( |5.
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M  1 2  3  4

F i g .  1 .  
- r u d c  

P C R  p r ' ' d u c t s  ; r t : a i r : ,  J

re . i s  Rc l r , ' t t t t n  c t t t t c i t t i r rn :  . i s  . i t s , J r i l - r : d

u i ' i '  t i : ,  '  . i lorr  i ; i r :  d: ' . , ' i : t t  i iurs:  i i inc '  ì - :  :

m l I i r ' l  i - , . .  l - l t t , ' - '  i t t d .  l ' ' - ,

c i ) \  
' r  

i r  . t ' i  J .  I  u :  .  l l t n c : ' . '  r t , ,

. r  i r .  i '  
' l r * . i  ' . i  " ,  .  i : :  -  : 1  i  r  \ L )  r . : .

u i l r : -  r r r r r : i ' i  n t l i r i . , ' : '  i " i i t  I i p : i . i  i i i  , i . ,

i . - '  j r l .  ; .1 l r "  i .90.4 ' .55-1.  i .3 i i  j .  9f  ì .  . ì ; .  .

h l  l r ! . . , t - i l sa  $c ' ì  - ' i ' : c t r i tn i '  i -

i n  '  i . .  t ù n a i s  . r l i  \ ' l c t h , . r . r

5  I  1 l  i ' l g ( - i . .  l l : ; t .  s  4 - - l . - , :  - r .5

.  r  -  . . t r  Í ì  .  l i , ; t ; s  I  l r : i . i

, . \  p , : ' r  . : .  -  .  . t ì : .  (  i ( , i , : .
i :  .  -  r  -  \ { :  f l r t ) l i . ,

: 1 . : l r .  - i . 1 . . ; '  *  i ) - ì .  J . l - - .

, * .  r . i r td  115 hr ; .

. . . ; Ì r ; / , : ,  ,  t , t - . t ' ,  ; r t ì : y t  : i t , t t  l t t i ' t . , ,  ( , 1 i . . \ r  ' ,

í t l l 1 , l : ; l  .  : . r l ; , : l ì . , . J t i c s : r  I t - l  . : r : i . . \ \ ' J : ' - ' t ' t ì . 1 g j  s i t h  l . '  , . * t l l  1 i  r -

t Ì l - ì ' : i i -  ; c  p : ' l r ' . : . - i c :  c o i : n l c  l î o  r  ' . , ; ;  r r , ì i i  r ' ; t r i ì c t  i n  t t . l  \ / ; i H - l )  ) , '

K . l . t P í ) . h r : r ' t c r i n l { - - l ) r r r t h ( } . 1 / ;  ( \  \ } - l ì r e . " ' n - ( } . P a t i c n t s c r u m l e E

i r i r t ' i  ( n :  i ( r i i . i t s  l i i i d c c l  t r l  t h r  : i l l t l t c r l  n i i \ t u r c  e n t i  i n t i r i r l t t c d  t ( l r  I  h .
' I - h c  

n r r | i n e ' ,  n . r r t i c i u \  \ \ i : - c  \ u ì r s t U i l i l t î l t  e t ' ! l c c t c d  t t r ì : . 1  n ì : i { n c t .

r r u r h e d  ( ) n c c  r t  î h c , r , r t r t u - m c n t " ) t l a t i  l r t l i l c r .  l l n r J  t h e  h t r u n d  I g F  w i t s

r - l u i r n t l l l r i a d  u \ l n l  i u n l l l l c \ c c n c ! - l l t i r .  i e  , i  r - . . 1  t - i r i n c  m ( ì l l ( ) c i ' - ' n l r l  a n t i - l g [ -

i c c o r d i n g  t o  l i r c  \ t i r g i c  L i t c  n r l c c t l u r - t  ,  { l - K i .  S t a t i s t i c . i ì  e r r t l u i t t i t r n

g f  i i n e ; r r ; t v i u l L l  i r i l r i r l l u l i t r  o l  Ì h c  i n h i i . i t i ( ì n  c u n ' c s { l  < n . l / : =  l 1 i (  } } u l t s

p u : i t t r i i t c t i  i l '  - i u \ c r i l l c t l  l l l ' l 0 r c .

Results

(ient'Clunin,q

mRNA was preparcd front IJ. r 't"ntcostt ptl l lcn i l ir

phcnt l l  cx t rac t ion  pr ( )ccdur .  i . v l [ou  cc j  b r '  o l i so- (dT)  ce  l lu -

Ios . '  a f f in i t l  pur i f i ca t ion .  csscnt  i i r i i v  as  descr i t rcd  t l5 l .  l

L ig r i ì r  ( ) f  doublc-strandcd cDN,{ \ \  as arnpl i f ic , . l  bv PCR us-

inu  spcc i f i c  p r imcrs  dc ' r i vcd  t rom thc  nuc lco t i t l c  s t :qucncc
( )1 ' the  genc  [ -11 .  ISo th  p r imers  \ \ ' c rc  ex te  ndcd in  thc  5 ' -cnds

t i r  accr )mmodatc  res t r i c l . i ( )n  s t tcs  and 'ATG'  s ta r t  c ( ìdon
for thc c i i rected cloning into c:rprL-ssion plasmit ls pKl l i - i

and pKK:33-: .  \À'hcn r i la lvzi : . i  hv asarosc qel  e lcctr t lpht l -

r* : ' r i  l i f ld ethidium h:. t lnt . , i  s ta i r . ing" the cruuu PCR mi l

lure re\/ealed onlv ont: h,lÌì(:. u'hiih was apprtlxim:.rtelv 63i

b1r lnd ne i t i ìer  sncar;ng I  , t '  i r r ime r  ar îefacts were preva-

lcnt  l i ig.  1,1.  Thus. the i r ic i i : r {v of  tnc DNA fragment coulc

l , .c : : iabi is i isd l r ' ' '  rccir ic i l  .  . . , : . r i rs is of  the cruds- PCF

lr( . 'ducts.  f i rnnl- i  B.ei l l .  i i . ' .  : : l I .  i? ' iNI  . \ ' / : i ' i .  and Sru1. al '

of  \  r ì iJh cut  t l ic  i r : . is , - i te i : " . ' t - t i r i l  ùtcording to the r , ' :c leo-

t i , .1e s;qucnce. wcr,  epp: ic )  ic l t lcd inù expectr : ,  i  f ra- t -

r - l l c l Ì l : .  The :c t , f  ent ìodì i i

u' i t i r  fcoRI a;rt i  l / .rudi l l  r .

'  r '  I  was subsequen: ly cut

* ' r th  . i l k l r i ine i l f i i '5pnetn\J  : l ' c

r r r i f ical ior ì  and i rgatecl
,KK:: i -3.  The i rsat ion

n'lì: i ît- ire \\,rìs uscil to tr:ìnsf,.ì inl E. t 'oii K-ll strain *1Ml05.

I | '  ,  i i  r . ìndom, .  p icxcc , i  i r . . i . , l ' r l ì l i l f l i \  con ta inu t i  tnser t : .

; ls  r lùÍ lonsiratùd br agart"r  cel  e lectr t lnhoresis of  uncut

pi l ismid minipreparat i r ìns.  : \  re icct ton of  i ìpparenl lv pt ts i -

t i r  . i 'nus wcre,  anaiyzcd fr , : - thc t ib i l i tv  1o prr ' i luCc reconl_

lr i r  f i  Bet r  L : i t lutr le lvsates \ \ " . ' : ' r  prept i red as descr ihud

[5j  and subjectc. l  to SD-Î-P.^ ' r iE io i lowed hr immuno-

l-r ! ' r t i rns using a mr)noL ìnal  ant iOodv (8V03) raised

t i - . in, i t  8r  f  I '  I  pur i f icc l  f rc, t r .  : '  ' l lcn.  Lvsatc-s o1 *rr \ t  c lonÈS

: i . l i ncL i  ì  p r ' . ) i ( ,  .  ' 'm l  : ì ( j  ì Ì i  re í ìc : iYc  u  l ;h  B \ '  i ; j  hav tng

.Dr r l . ; ' i ' l t  n i t t i i  . i r  u ' , : igh l  '  :  "  I  kD.  in  l lg rcemenl
.  i i r  n i r iurai  r3e'r  t '  i  i : 'om nt i i le n L)nt '  c lc lne \v i is  arbi t rar i l , r

sclcc: '  r  for  fur ihcr characie i ' izat ion tnd namr'-c i  p i iv1.

,\ itt lt'rilid( Saquttìce
The rccor- l - ' inanl  DN.A i t rs,- ' r ts i l  in pBvl  is  6rt -q hp in

i , . i ìS l t "  o i rvh ic i r  { ' ' 1 , :  hp  r * t , rcsun l  ihJ  Jc i  i ' I  gene.  inc iu ' , i

in l  ln r)prÌo re ; , i tnq f ramt t l i  . l l l  nucicot idc:  c, ' 'd ing for

l5a  l in r in r l  ac i i l s  c rc lu t i inu  t l t ;  t€ r i l i na l  metn lon inc .  Whe i '

c()nrpirrcd to thc publ ishet l  sequence of  the Bet v I  gene.

onh '  one nuc le  t t t ide  d i f f c rs .  Th is  do  ia t ion  in  pos i t ion  11 :

(A*G r  -  numhcr inq  accorc l ins  to  Bre  i teneder  c - t  a l .  [14 ]  -

has no ul fcct  on the deducct i  auì ino acid scquencc. When

Bct r  I  is  compared with the rr lated tree pol len major al-

le  r i rcns .  thL ' î ( ) l lou ing  pc ! ' cJn t . ,  j cs  o f  iden t i t v  her r rccn  the

deduced amin()  acid sequ:nces are calculated: Alr t  g I  [13]
frtrnr .. i. glututo.tir fì i91, Ct;r b I l l5 ì frclm C. bctulus 71%' {av-
cragc oi  threc dcscr ibed isoal lcrsens),  and Cor u I  [16]
fr<rm C. a'cllanu 729r (ave rauc of four described isoaller-

s c  n s  ) .

Ft'd - Ru t c It Ftntc' ntut it, r:

I - .  c 'o l i  K- l ]  strain JMi, ;5 containing pBvl  was grown in

minimal medium in a 3- l i ter  Appl ikon fermenter for  the

product ion of  recombinant Bcr u I . ' fhe course of  a t - r"pical

fe rmcnta t ion  (n  :  9 )  i s  schemat ica l l y 'ou t l ined  in  f igure  2 .

Thc cquipmcnt \À'as provideci  * ' i th automat ic temperature

end pH control .  set  at  37'C ani l  pH 7.0.  respect ively.  Dis-

solvcd oxvge n was maintainc<j ribove 20cic of saturation by

l-5: l -arse n ( 'asals/Frum,Strr tman IDse l t Reconrhinant Bet v, l

i#
-



miìnual i \ /  increasing inù St.c* ' t l  r . ' r  thc i lg l ta ior .  Fuc: i  No. t
was acided immediateiv i ì i iJr  inuc'-r Ìut ion and adiusted

stt 'pwrse to mai i l tarn tnc gluc{ 'sc e r)nccntrat ion 3t  approxr-

m:r te iv.  I  g, ,1.  Caiculat i r l t t  o i  t l ie incruirsc in ieec rate was

pe ; ' : . r r i l ]e d i r | inrecl iat l l r  a1:- i  , ' r i rcui  densi t r .  n- ìeasurc-
î 1 .  ' ' : i : t i c , . r r i j t r , g  [ ( - ì  \ t : r n i i : i i r 1  r - :  r i ì - l ; i l i ' l t i i i n  m t r i l c i l i n g  [ 3 ì ] .

, - \ t  . ,  cct i  densin of  I  c c i r ' 'ur* i rht  ' , r t r  i i tc . r ' .  t t ru stronger

Ì 'e ; . ,  Nr r .  I  r - l : r ia red  fc tc l  \ -o ,  I  t r ) , rù ; i )n Ìm( )d l r t t  h rgh  cc i l

i ie nsi t r ' .  In th i '  i rhasc the ct t i tu:- , . -  :1 ' ' lw el ;ponent iur iv rv i th a
-spci* , Ì ìe , j rc) \ \ th f . r lc  L) l  f l . j .q h-1.  ' " r i : i t i i  t iccumui i t t inC low'

i r -ve  i - ,  lup  -  I  g , ' l )o l  í ì cc la tc  rn :hc  i ' ì r c r i ium.  A f te  r  a r rp ror i -

n ra tc l ' '  1 ( l  h  r -5  ' l r l  uc í ! .h i  p r . :  l i t c r - )  thu  lcvc l  o i  r l i sso l rc r l

o. ' ivgdn coulo nir  l t r rsrr  he mai i r ta inccl .  s incc tne cùrìsumn-

i ion nrte e\ceedcd the transfc i '  ra ic even at  marimum

sneet l  o l  the impel ler .  Thus. thc cul ture \ \ 'as sr" ' t tched io

cSr l r l . t i ' t - i rn - ' i t c t i  i i ne  ; . i r  f  r i tu  1 i1  i ; . r  { r r i ; ! l r  t ( )  r ì la ln l , , t r t  :  n ,  rc i . r -

t i r .e dissoi . , 'e. i  oxvgcn concent ia i i ( )n i ibnve l t )? t r f  satura-

t ion  th roughout  the  fc rmcnta t i t rn .  Dur ing  thc  l inear
qr(r \ \ ' th phase a cc)nstant fecu rate 01'9.3 g, '1rh of  g luctrsc

was useci .  g iv i r rq r ise t ( )  í ìn aver l ìgc 'cel l  prot i r ic t iv i t t  i l t  3" : l

c  I  h .  [ ) u i i n :  t h t s  p l t : i r i  l h u ; r , . : . , i -  ; ) t ' r t c l t t c e t j  i n  l i ' e  e  \ i r i i -
i i e - t1 l i  , l  t . .h ' ì \C  \ . \ ' t \  f . ; l t . s i r - t i ì . l ' . . , . i .  i  . r  . , - , ì l  t ì ; - r  r '  - . i { i t l  r l î

l - i - - l t i  t  l .  thc  e  r r l t ' l ru  tn lc t - r ' t l  i hc  : ìa t t ( ) l1 . ln  n i t l r : , : .

I 'ntductÌon u.f 'Reconthitrur:; iJct ' '  ,I

lnduct i t . rn of  the svnthesis of  IJen'  I  hv the ar" t . t i t r<rn of
Isopr r .p r  l - l ì -D- lh iosa l rc t t ,p rn inos i i l c  I  IPTG )  had i l r )  d , : -

tcct . l l ' t lc  e i le ; t  r r i ì  t i lu gr() \ \  t i r  r . , le .  In;uct iu i l  r lu i 'uì ,1 ihr- '

s ie t ionr r r r  phase pr t lduce d  n( )  r 'L f ln tD inant  IJe t  r  í .  L )u r rnc
the  t inu l , l  r : ;ou ' th  phasr '  r t  p ro ioncc t . i  nc r iod  < l f  in i iuc t ion

incrc . rsc i i  thc '  ovcra l l  i  i c l t i :  howc\  c r .  l rp t in ra i  v ie  iu  rc l l i t i vc

t ( )  th r  cc l l  muss  rvas  i t ch icvcd  l f te  r  I  h .  As  a  conscqucncc
the  cu l tu rc  \ \ ' i ì \  inc luccd  l - :  h  l ' r c Í -o rc  hun 'cs t .  T rp ica l l r  in -

duc t ion  \ \as  pcr fo r rncd  ia tu  t iu i rng  thu  l incar  r r ( ) \ \ th
ph i r :c .

L 's i r rs th i :  procct lurc.  ' , ' r r - ' lds otr t l r inctJ \À'cre l . -< t  0.1 (n
:  c ) ; m g g  d r )  c c l l  w c i s h t  o r  l 0  m g , l c u l t u r c  m c c i i l ì m  a t  í ì

t rp icu l  ce l l  m l ts  o i  l { }  s  ( ln  ce i l  i i c i r : i ì t  pc r  l i t c r .  c ( r r rc -
:p t l r r t i i ng  to  Í ìn  o \cn t l l  r rc ic l  o t  : . rpDror imate  h  f5  n l t  r t -

conrb in l rn t  Í J ( t  r  l ' pc r  î 'e  rmcnt r t t ion .

L' Ì | u ru t' I t' r'i :ti t t t t tt r i' Ilt' c t t r rt lt i t t tt r t t Bc t r' 1
Rccornbiniul t  lJct  r  I  w'as shou'n hv crossed immuno-

c l c c t r o n h o r c s i s  t r l  p r c c i p r i t r r t c  i n  c c l u i t h  p o l i ' c l o n a l  r u l r h i t

an t ise  rum.  ra iscd  agarns t  pur i f i cc i  Bc t  l ' l  f rom po l l cn .  
- fhc

rnorpho logv  o f  thc  p rcc ip i ta te  ( f i s .  38)  c losc lv  rcscmtr lcs

t h a t  o f ' n a t u r a l  R t ' t  t ' I  t f i g . 3 C ) .  T h c  p r e c i p i t a t i o n  a r c  o f

na tura l  B t t  t ' I  rs  a  l i t t l c  rv idcr  and d isp lavs  Í ì  t inv  shou lde  r .
ind ica t ing  thc  r r rcscncc  o f  i soa l l c r r :e  n ic  v 'a r ian ts .  Thc  pcr -

fcc t  lack  o f  spurs  in  tandenr  in rmunoe lcc t rophorcsrs

---_____- lC

^  a - r - ^ ' . ' 4 . 8
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F ig .2 .  f ' , r i r r sc  ( r i ' i ì  î \ ' p i c l t i  f c r i  i ' : : t ch  ; . ' : - n t cn l l t t i on .  L ) i '  i c i i  * ' .  i i h t

( l ose r i t hn t i c  s , . ' . t l t :  A  l .  s lucose  t t r ) .  and  i ì cc t l ì t i  (  x  l .  i n  S r . l n l s  pc r  l i -

t c r .  o . \ \ gcn  in  m i l i i g rams  ne r  l t i e  r  1 - r  ) .  and  f cuJ  ra tc  x  0 . i  g  t l f  s tueose i

m i n  t - i .

{ f i r r .  3D)  i s  a  S l r ' rpg  ind ic : r î i i i n  t l f  s in l i ! : : r i t i '  l . t ' t " . i , , ' , . ' n  t i re

cni t ( ìpe structures.  The \ i lme resul ts \ \ùre t lhtatncci  rvhe n

raLrbi t  ant ih i rch pt i l le n cxtract  ant iLr t - rc i ies wcrc us,ed (data

rtot shou'n ).
The bindine of  a l iers ic pat ient  scrunl  IgE was invest i -

r :ated using crosscd racl iormmun()cle ct l ' t tphoresis.  The in-

t r r ìs i tv of  the s ia in ing of  thc autoraJiographic f i im u'as

ctrmparabic i rctrveen naturai  Rct v I  1f ig.  - ìG) and recombi-

nant  Be l  r '  I  ( f ig .  3F1.

SDS-PAGE was pcrformed usins birch pol len extract ,

Ivsa tc  dero ic l  o f  recombinant  p ro tc in .  and lvsa te  conta in -

ins recomhinant Bet v I .  I t  is  appare nt  f rom the gel  stained

iv i th C-oomassic br i l l iant  b lue ( f ig.  aA) that  the bacter ia l

l vsa tes  conta in  mu l t ip lc  p ro tc in  components .  bu t  compar -

ison of  thc tu ' t r  l lsatcs rcveal  the prcse nce of  a -  17.5-kD

component corresponci ing to Bet v I  in the recombinant lv-

sate that  is not prcscnt in the ly 'sate of  pKK233-3 in JN{1()5.

E le  c t roh lo ts  o f  thc  s lme samples  wcrc  s ta ined w i th  co l lo i -

c l r r l  s t r l i l  ( f ig.  aB) rabbi t  ant i  Bet l  l  ant ibodies fo l lowed Lry

l lkal ine phosphatasc óonjugated sccondary ant ibodies

ancl  t lCIP,,ni t roblue tetrazol ium stain ( f ig.  aC) and serum

IcE fol lowed bv radiolabel led ant ihuman IgE and autora-

cl iographr '  ( f ig.-1D).  respect ively.  Thc gold staining of

c lectro[ ' r lots is merely a more sensi t ive staining technique

than Coomass ic  b r i l l i an t  b lue  s ta in ing  o f  ge ls .  and the

siìme ohse rv'ations as stated above hoid true. The Western

blots { f ig.  aC. D) conf i rm the resul ts obtained by immu-

noclcctrophoresis in that  recombinant Bet r . ' l  b inds rabbi t

ant ibrrc i ics and human serum IgE directed against  natural
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F ig .  3 .  C r t x rc rJ  immunoc lec i i ' '

{ 1 ; . . rg r  l ì i r l ì - ' i  i  J r i , i  c r ( ) sscd  ra< r '

g r i .  " r t ) p t l t ) r a s l S  i  i t r s ' C i  n J n t l ) -  F r

, l

= ' . l -
DctsA

i - ig l i i :  .1.*  . i  i - - ; t . l : i - i . i l  l ' , ix1g ( ì t  i , ' i i

J 1 , 1 1 { i . <  { n . : i .  - l i  u i  i ì \ . ì i c  ( r l  p l J \ I  t ; : . i . ' ' l

, ' , . !n i i , t in i i ' : !  -  n- :  :  n: ,  f  JCLlrn l ) in i lnt  h l  '

i 1 .  - i t )  u g ' n r r c h  p t r i i .  :  : \ t r a c l  { C ,  G i .  i r , . .  .

, 1 - : t  i í l ì i ì ì ì - l i ; : r ! i r -  , r i - : 1 i l r ; > i i  r r f  l l i , -  *  l i .

i ì n ì i ì L r ; ' l î :  ' í ' ' ì : ì t ' . .  t ì r ' t  I  í  i Ì a l - t  \ \ .  l i ,  , ' l

- ' i  l i r i i ì . r ; . i  . . '  :  '  . l i  , . . , i . ,  i D ,  i i

[ ] t . i r l ' r ' S  \ \ r ' l -  l n ! u , ' . t l u r l  \ \ l t h  l 5 l  l " {  } r x . }  ; i : 1 1

1 : . ; ; -  , . ; i  J n t i i ì l l n t , r  i r É  a n Ì t l ' r t r t l i e s  i l ' F  :  ,  . i t -

. - ' i t r  )  f r . r l i , ' r i  r ' . i  l -  . i l t | s  t t l  . i U t i . r ; - : - i d i ( ì g l . l  - ' i 1 ,  .

a

t

I

m n o l n o  f n o f n o  r

Bt ' t  y  I .  Fur thcrm() rc .  thc  immunoh i ( ì t s  shou ' thc  n rcscncc
r r i  i s o a l l c r g c n i c  v r r r i l r n t \  u r  n a t u n ì l 1 l t :  r ' l  r ' ' ' h i c h  t r p p c u r s  a s

i i  t r ip lc t  : rnd  ind ica tc \  thu t  thc  re  c ( ) rn 'o inant  a l l c rgcn  is  ho-

m ( ) g t n C ( ) u S .  l l s  C \ l ' r C C t C r l .

T h c  h i n c i i n r  o f  l c E  u l s  f u r t h e r  c \ a l u a t c ( ì  i n  a  q u a n t i t u -

t i rc  inh ih i t ion  : rss i r \ .  Thcrc  was nr )  s isn i l i cun t  d i f f c rc :ncc
hc t rvecn thc  cupac l tu r f  a  hac tc r i l r l  l vs r t te  c ( )n t i t in ing  rc -

c()nr i r inant 1ì t ' l  r '  I  and u p(ì l le n c, \ i . r i lc t  to inhihi t  thc hr intJ-
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F;g.  4.  S i )S- P. ' \ f l  i - -  unr l  *  i ' . ' ; t  : - i  r t r l i t t : .  \1t i  i , . :cu i  t r  u 'c icht '  i lar l ' lcrs

í m i .  r ' r r r c h  p o ì i c n  c \ l r i r . i  f  n ) .  r j . . t t c  o l  r r K l . . - l l 3 - . r  i n  J \ { 1 ( 1 5  1 l  i .  a t t d  i v -

s : . t t c  o i  P l , l ' " i  r r i  J l \ 11 ( ) - i  c t l n t l t l n ing  rÈù( )m! ' ' : r l t n t  l J t ' l  l  I  t i ' )  * " " re  sub-

. j cc tcd  r t r  5DS- i ) . ^ \GE.  
- l  

i r e  ! s l s  \ \ t r c  s tu incd  u ' i t h  C6om. i ss i c  l r i l i i an t

b luc  (A i  r t r  c l cc t roh lo l t cd  ( \n1 { )  n i t rocc l l u lose .  E lcc t rob l ( ) t s  w t re

: îu incd  u r th  co l l o i i . s l  g t r l d  (B t .  i i t cuh l r t cJ  r r i t h  61 ;111 l *spcc i f i c  r l r t rb i t

l r n t i h o  i r - '  r a i s e c l  a , r l r i n s t  n l r t L l l . r ì  1 i r ' i  l  i t ' o l l o u c d  h r  l r i x t t l i n c  f i h t l s -

phu tase  uon juuu tc r i  r ' - ' con t l ; t n  t , n t i h t rd ies  i t nd  a  BCIP 'N i t rob lue  te -

t raz t r l i un r  s tu in  (Cro r  rncu l - r l t t cd  * , i h  \ t ru rn  I i IE  fo l l owed  h l ' l ' 1 ( ) . ( l (X i

cpm ( l l  r l r d io l : r i ' r c i l cc l  i t n t t i t u t l . i l r  i .  i .  ( [ ' [ l l r rmac ia ]  r r r rd  .1  davs  o f

au t t l ra i i i t t u raphr '  (  D  t .  l \ { o lúcu la r  u ' c i sh t  markc rs  (B ig -Rud ;  r vc rc  the

Io i l ou ing :  n t l ) t ' ì i î  musc lc  ph lsp l l r " i i t s ' ;  i r  1 t )7 . - i  x l ) ;  l rOv in t - -  Se rum

I r l l ' r umrn  ( r r ( r . l ) .  he  r t ' s  cgg  w i t i t . '  , . ì \ ' i ì i i r um in  (4 j . ( ) i .  bov ine  ca rbon ic

ru lu i r , i r i r sc  t3 l . t )1 .  s6v [ ' rean  tn 'ps i r t  i r l r t i b i t t r r  r ] 1 .5 ) .  i ì nd  hen 's  eggwh i te

i \ ' \ ( ' r zvn lc  {  l J . - l  kD  ì .

i ng  l l '  IgE to  paramasnct ic  per t i c lcs  coated  w i th  e  b i rch

p r , l i ; n  c x t r a c t  ( f i g .  5 ) .

Thc intcgr i tv of  wel l -def ined epi topcs was measured in

i ì  r : ì r i i o immuno inh ih i t ion  assav  us inq  a  a  pane l  o f  rnur ine

mon()clonal  ant ibodies.  The monoclonal  ant ibt ld ies have

t ' rccn shown to represent threc separate determinants in

srìch lr \,\ ' irv that pairu'isc comninations of BV07, 8V08,

8V09.  and B\ /10  inh ib i t  the  b ind inc  o f  each o :her  co ;xpet -
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i t i i  e!v.  r 'vherea: B\t lC anú CUi  ̂  r l r " r  i ìur  lnni i r t i  to i t  - . t , i ì_ ' r i , . ' i -
i t ive manner the binciirrg of an-r' other rnrrnocir-rnal anri-
frt l i i) 'rr ithin ti l is niine l. Tìre assa\ , ' ,as clcsigncù to rrle]surc
cl , - , . ln i r tatrvelv t i re decrce of  in: ;n i r r"_ln r iDîùtncLl  uh: i  i i
I l ' : i i  tufr .  i ; f  a c l i lu i iun scnúS ù;  [ - . , . , -  I  i t i i  i .  sat . -  v i , . i : ì i .d i i i l r .g
r . 'r-rbinlint l i ,, i  r I or 3 iri;ch pr:l len i j.,t l i ì i-.! (. ' .,t{/ l t:rrr.ri i
a ; í ì t  of  hr-chi i  pur i f led rad' i , . iahei ict i  l lcr  u i  x.a.  l i ! -
|  , r . re. i  to c{)n. ìpctc for  th. .  l t indinl  i { ) ; i  s i t l io nh: ls;  ct ta i id
r l i th norrucionai  antrbt ' 'd ics.  The c(rnuJntrat i t rn r , f  r r . i r r_--
l i .ne i i c t l  Rr , r  r  I  w . rs  ba i ; inccd  in ,u .n  a ' . \a i  i ì s  tu  ach tu .e
oJ:trmrl  se nsi t i r , , iw of  thc í , rSS2\.  R. ic i io iabcl leo Btt  v I  iv ls
present in al l  assavs î t  a concr. :1t l ' í ì t i t ) î l  of  15 n, l1 u.hich i r
s l i - : i t i r  a i love the K, i  ior  conrnler formairc ln.  Fr i r  thc at . ì t t -
hodies usecl  thc K.,  ra lues r i re in rhc r ; rnse 3- l ( l  n1l  | l l l .
- l -he 

conccnrrat ion of  anr ih i - rc i r -h inCini :  s i tes u:rs in ; r i i  . r . . -
5 . r - \ :  in .11  to  achrevc  sa lu r i r i ion .  t f l t l  i i : c  n ih ih i l t : i  r r ) r ' t sùn-
traf ion in thc ranse of  0.01- i .000 r" t [ .

S t l t i s t i ca l  eva lua t ion  o f  the  inh ib i r io r :  cur r 'es  { f rg .  0  i  re -
vee le i l  tna t  a l l  cun 'es  we re  l rncur  anc ì  par i i l l e  I  an . i  thu t  n t :
statrst ical l r  s igni f icanr di f fcre nccs could he rrbscr. .  cr i  n 'he n
t h e .  i n h i t r i t r ' D  . . r n i r c r i i c ,  u l  r e r . ' r r i ì ì , r i n : r n l  1 ì r , l  ;  i  . , ;  . :  n . , . -
u : " ' r i  J J r ' '  t '  I i r ; r c  e ( ) Í t D l i r ' . J .

Discussion

Ti,c r :cnc cncocl ing IJt , r  y I  w'us i r r , rp l i f  ieC f : r rm cD\; . {  } -a\

Pf I ì  u\ ln{  pnnlcr :  c icr ivcd l roni  thc nuir l rs i ie , - r  \cr ìuencs
of î .hc gcnc. The ide nr i t t ,ot  thc c lone d ge ne wiìs \  c i . r i rcd i - r ' , .
t h c  l r ! : r e c m e n t  i n  a n r i n o - t c r m i n l r l  s e q u c n c e .  a m i n o  u c i d
con lp( )s i t ion .  and nro lccu la r  mass  bc t rvccn  the  dc t luecd
amino : rc ic i  scqucncc  and t la ta  r l l r ta incd  t " rv  anu lvs is  t r i ' thc
r i l l e  r q c n  p u r i f i c d  f r r t m  p o l l c n  [ 7 ]  I n  a t l d i r i o n .  t h c  r c s c m -
i ' r lunce o i  thc  r ruc leor idc  scqucncc  [o  thc  pub l i shcd sc-
qucncc  and thc  in rnrunoc l re  n r ic r l  da tu  p rcscn tcd  su f ) i )o r t
ihc  l rss r t i ' ìn1 in t .

Thc  gcnc  u i rs  c lonec l  in  p lasmid  pKKl l i - i  and  c r -
p rcsscd n  E.  t ' t t i i  K - l l  s t re in  J Ì \ f105 a t  low icve  ls .  S in r rn
J N l l i ) 5  r r r r s  c h o s c n  t o  p r o m o r c  h i { h  c e  l l d c n s i t r .  s i n c e  i t  h a s
a l r lu  g iucose consumpt ion  ra tc .  a  h igh  r i c ld .  i rnd  a  l t ru
acc t i ì t c  p roduc t ion  [ i - l j .  Accumula t ion  o f  acc t i ì t c  and an
accompanvinr l  lo ivcr ing of  thc product iv i tv secm t t l  bc a
gcncnr l  p rob lcm in  the  produc t ion  o f  rccombinant  p ro-
lc rns  hr  hu tch  tc rmcnta t ion  o f  E .  c 'o l iwh ich  mar ,  he  ovcr -
cornc  hv  thc  dcs ien  o f  a  fcd-ba tch  fc rmcnra t ion  in  u 'h ich
thc  r : luco \c  conccnt ra t ion  can hc  kcp t  k lw , th roughout  the
fc rme n ta t ion  [351.  Thc  prese n tcd  s t ra tcgv  mar  bc  c t i v ided
in  t t r  tuo  ph l rscs :  an  in i t ia l  phasc  o f  cxponcnt ia l  r : rou ' th
dur ins  wh ich  acc ta tc  i s  nccumula ted  to  approx in ra tc l r ,  I
g , l .  io lk rw 'cd  hv  s lucosc- l im i tcd  l incar  g ro \ \ ' th  c ru r ing

o c ."-,Fl-=;-.-l. - 
_ _ - ::-;-_- l

-2 t

I  c  1 0 "  1 0 '  l c t ,  1 ú -

t  n g B e r v l

F i g .  5 .  i - , t m i i ' i r c c r . c :  i n i i i r r r i t ' r n  i m r : r . r n ( ì a s s i t \ ' .  I n h i i r i t i t r n  g f  s e -

:um i r i ì  h i i l . i i nc  î , r  I  s r r i ì r l  Fh l rse  i  r r i ìn i ( i ' l  i r i r ch  no l len  c l : f  i t , : l  r r  l th  d i -

l u i i t r t ,  ' . - . ' i u s  ( ) l  : ' , ì : " n  p r , l t c n  e . i l : . . 4 t  '  I  r .  i . : . t c : C f i a l  i r , : . i r .  , J ( ) Ì t i . i l n l n g

f . l ! - ( t l - " -  " . ! i t l  . I í r ' r  '  l 1 8 ,  1 , .  i ' r . . _  . , i  l i . t  : -  K l . - t '  ' l  , l ' . l l t l 5
,  i .  ì  i . .  i r i 1 . - l J f  l  l r : l l l . J r  L t ) l l t ì i  . ,  ! . 1  L i  . i , ; t . l i ' ; : l . i c  i r n ì .  i i . . i l l S  i )  l ( ) l i . t l

t r L ' t c l ; :  l ì o u n C  I . : 8 ,  r v a s  d c ; c . . ' l i . t  r r i i h  l u n r r n c s c c - n c c - l a i : . . i e t i  a n t i -

IsÉ.

v  l t .  ' l t i  . r , . . ' . . : . u  i s  r . l . l : : i n t i ! . r i c . l .  I n t l r r t ' l i t l t l  , "  . ' l c  r 1 ' p -
j  - r  i ' 1  , . : l i  B ( ' l  ;  .  . ' , . - .  

i ' r f  l t r : . i ì C i - .  - -  l l c

l l t e  i l i t i  u t '  ! ! r ) \ \ i . l r  phasc  t o  ach i r : r c  v i r i c i s  o f  i t pp rox i -
n î  , r . , iV  i  i  n . r :  i \ a i  q r i l n . l  i n , cc l l  r i , c i gh t .r i r ( a r ! . - r .  l . i  r r r i r  | ' \

A'.urt  i : ' r ' ,n,  t t rc phvsiolr-srcai  cni i r í ic ter ist ics of  the
girrir inu r-.-. t ' ;,!t iu!ture. the vielt j r)f rec()mhlnirnt F.rrrrtein is
r i - r \ . , r ' r ' ! i . l r i  i . . ,  f l : i :u rù l  c f  thc  e  : i i_ r rcss i r ) Í ì  s \s icm.  su_h t ts  the
u i l rc . i ln - \  t r l  t l i c  r ranse r ip t r0n  anc l  t r i ins la l r ( )n  p rocL:SSeS,
and thc 1,. '.,,ci oÌ ;.)rr)teoivtrc rlcgriri iatlon oI thc procluct.

pKK: l l - i  [ ]o j  i s  a  rc l : l xcd  in tc rmc i j ia te - io -hrgh  copy
nunrhur  p lasrn id  u  r th  p t l l i 32 l  , . r r i s in .  and thc  rec l )mb inant
sc i ìc  i s  inscr tcd  un t ìc r  t ranscr ip t ronu l  con t ro l  o f  the
s t r ( ) r ìs iv  in r luc ib lc  / ( r ( '  p ron l ( r tc r .  The p lasmid  is  s tab i l i zed
tr i  thc str t lng n1t tcrnt inatOrs.  Thcse features are com-
l . incc l  to  fac i l i r i i te  h ieh  lcve ls  o f  mRNA upon induc t ion .
Fur thurnr ( ) r r .  p ro ico lv t i c  dceradat ion  does  no t  secm to  be
i ì  -svcre prohlcm. s ince the scl luble lvsates are stable for
rr \ )nt i ' ìs  ioata n() t  shL)\ \ 'n) .  Thc l i rn i t ing stcp.  i rowever.  was
nt r t  c lc  tc rmined cxper imenta l l v .

An imprlr t i tnt  aspec-t  of  the presr:nt  studv was to com-
parc ihc cpi tope strui ture ot ' recombinant Bet y ' i  wi th that
t l t  thc  na tura l  a l le rgen.

Whcn analvzed with crossed immunoelectrophoresis
usins polvckrnal  rabbi t  ant ibodies,  the morphologl , 'of  the

lrrecipi tat ion arcs of  recombinant Bet v I  and natural  Bet r :
I  u 'as idcnt ical .  In addi t ion,  there was no sign of  spurs in
tande m immunoelcctrophoresis.  These resul ts are strong
ind ica t ions  tha t  thc  ep i tope s t ruc tu res  are  s imi la r .

IgE binding was el ,a luated qual i tat ivelv using crossed
r:rdioimmunoclectrophoresis and Western blot t ing,  and
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ciul tnt i tat ivciv t '0. ,  lpr i r  - .  .  'L i Ì l ' t i I t ts . 'e nce inhi i r i t ion ast : : r  .

l - i i c r .  \ \ ' i I s  n ( ' !  \ Ì l t t i s t i ' :  : i r  s t : -  r i f i c l r r t t  c i i f l ' c re  nc . -  bc tue  en

thc  cap; . rC i tv  < i l  thc  l x r i : r .  . i r  " ,S i l t c  , "  d  a  p t l l l cn  cx t r i ,u t  to

inh ib i r  thc  b in t l ing  o l  iuF-  l , r  e  so l id -phasc  p t r l l cn  c \ t r : . t c t '

T i r i s  r . . u l t  i s  i n  . t g r t c t ' i . .  , i  \ \ i l L  t l r r i i c r  f i n t ì i n C r  t l h t : r i n e i i

b i  RAST inh i Ì ' r i t i r ln .  dc r . l t t tns t re t inc  tha t  most  iuE spcc i -

f i c i t i cs  t t f  Sc lnd in l tv i l tn  p ; l t i co l r  i ì t t  d i rcc tcd  tou 'a rds  thc

n l ; . r l (  ) r  l r l l c r u e  n  r t c l  t h l r t  t i r c  i r : h i l r i t o r i  p o t t n c \  o l  p u i  ; i c t i

l - t t  I  r '  I  i s  i c le r r t rc . i i  t t r  th i t t  l l  th t  l i l l l cn  e \ t rac t  l , Î . l .

L .p r fopes  C ie  t rne  d  t l ' s t t  mur l i ìu  mr )n t )c lgn l r  an l i t r i r t l i c :

\ \u ie  i t t vu . i iqa t . . l  us in -  . i  rac i i t l i n t r ih i t ion  in rmunoass i l l '

. . . .1 i  r i t i i i i r i t i on  cLrn 'Ès  \ \ù rc  l inc l r r  and para l le  i .  and  r tg l r in

thc l  c  \ \e rC no  s iqn i l i can t  d i f t c r ' Jnccs  l le t \A 'cen thc  inh ib -

i ton p(ìrcncv of  rùcombinant ancl  natural  IJct  t  I .  Thc re-

s u l t s  i r , , ì i c a t e  t h a t  s u h s t a n t i a l  p : ì r t s  o f  t h c  m t r i c c ' l l a r  S u r -

î a c J S  i i i t r c  s i m i i . t r  c u n t o u r s .  S i r l c e  t h c  a n t i h o d r - h i n c l i n g

cpi topcs c() \ 'e r  rc l l t ivc lv l l t rgc areas. From . \ -1ay cn'stal-

I t t r ra ln ig  s tuc l i cs  o f  hcn 's  cgc  wh i tc  l vsgzvmc.  i t  appcars

tha t  thu  arca  hur icd  b l ' thc  an t igen-ant iboUv in tc rac t t t rn  i s

- : { l ( }A  r  [3o1.  [ ì .uecnt  s tud ics  apph ' ing  hvdr , rscn-exchangc

la [c l in< '  and t r r '6 -d imcns iona l  nuc le  a r  n ]agnut ic  re  s t lnancc

sugge st  evcn larser cpi topcs.  s incc i ì re i ìs t l i  *  i l (Xl  A I  see n:

2 0  r - - -
I

o ;---
I

- : 0  '  . . -
lctco

I r r  i ' r r  a f l ' uc iu .1  hv  ihe  in i t i r c t ion  ' \ t rap( ) !a ted  tO Bef

l  i . l I  m a r  i r e  a n r ; e i n i r r c J  t h a t  t ; '  . ,  - / r t O p c s  l n  t h i s  s t u d V

Cover i ) \ , t l f  of ì€ th i rd t l f  lhc f lc t  v l  surface. s incc thcv repre-

scn i  rh rcc  dc tc rminants  t0  wh ich  thc  pa in r isc  b ind ing  o f

an t 'he t l i c .  c l11  n t t t  rnh ih i t  each ( ) thcr  compe t i t i yc l \  '

Br, t  t . l  f rgm pgl lc l  r :  kntrwn t9 be moderatciv uiucosy-

l r tcc l .  con ta in ins  - i  . :  ' ;  {w ' rv )  carhohydra te  IPau lsen.

pc l \on . r i .  C( )n ]mun. i .  * 'hc rc ls  reCombinant  p ro ic inS o f

E.  c r i io r i c in  a re  no t ,  ihe  rcsu i ts  p resented  in i i i ca te ,  tha t

thc ulrr l lo i tvt i ratc f ì lùtvt \  is  nt l t  involved in ; ' , i ì i " ib,rdV bind-

i n g .
Anart  f rom clvcosvlat ion.  the biochemical  character-

rzat ion ot 'Bct  l  I  had nt l t  indicated the prescnce of  post-

t ranslat ional  modif icatrons that would compl icate i ts pro-

cluct ion in E. col i .  Nei thcr does the molecule contain ct 's-

tc inc residucs. Thet l ret ical  Considerat ions.  therefore.

p()rnt  t t l  the fe asibi l i tv  of  prociucing this part icular al lergen

in i ts nÍ ì t ive confornlat ion in bacter ia.  The immunochem-

ical  resul ts presented are in aqreement he reu' i th '

Thc clgse resembiancc of  the epi t t lpe structure of  re-

c()mbinant Ben'  I  rv i th that  of  ' : le natural  r l lergen makes

the tre e pollen system an icie;r ruodel s-vstem fclr the Stud.\ '

,.--t- _i
lm 10c0

B e t v l
r  i , Î

rrivlBet i '

F i g . 5 . i i . . r r i : r r i n h i l r i î i o n i n i n r u n ( ì a s s i l ) . I n i r i l r i t i o n o f  i i r - ' b i n t j i n : , , " i 0 d i r . l : i l r : d n u r i i  - : B e t t ' I t ( ) i t s , t l i d p l t . r ' e  c t l u -

p i c , .1  r r , r ì n . c i r . rn ; . r l  an t r [ roc l1 .  a r  i nc l i ca tec l .  i r r , t j i l u ; . r r )n  ( ' ] i ' l u )  o f  b i r ch  po l l t ' n . \ t raJ t  ( l i l t n t i  hac tc r ia l  i 1 ' sa te  c t l n ta in inq

r c c ( ) r l ì i . , ; r i r ! i t l i e f  r  l r 5 i . N e g ; . r t l v e c i , n l r ù i  c r p c r i m e n t r n . ' i u c l e . ì ì n r ì ) n c r t c f t p . o i l c ì  u s i n g l l n l ( ' ì n ( ) c l o n i ì l  a n t i b t l t ì v r a i s e d

a , re in . -  l r l r  r , , i  I i - ] ì .  t hc  ma lo r  a l l c i l e  n  l r r rm ihe  g r l i ] s  rpec ics  t . ' no r i ( r r t  í i L i ( ' í ' i ì o t i  ( x  an t . r  .  r cspcc t i v t ! "  '
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of aiiergenic epítopcs. Soec:ric amino aci' i  sutrstirutions
mal'be taiierred into the recombinanr allergen ftrr optimal
prtsen'ation of the structure of comnlex epitopes. Ivluch
c; i! ' ;c' current excitement in thc characterizatir-rn of aller-
! -nrL eir i to l lc :  re i rcs r ln thr  ptr)Sp€ct () f  cortrevlng rcgu-
l ,  - . '  iu:rc: ion v ia : ,necir ic T cci i  cpi topes. 

- i -hc 
presen:

ni  . - rc i  s\ is!È._ orfers thc oclssibi ì i i r  of  ta i ior in i :  such epi-
topl-s intr i  tne recombrnant ai icrr :cn for  thc purposu oi  cr-
pí : r ine theraocut ic a_ssnt- .  inat  re i lccr rhc r iuairsm r l f  the:
ir;rin une s_\'stcm.
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