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SUMMARY: The n u c l e o t i d e  s e q u e n c e  of l u k S  g e n e  e n c o d i n g  S - c o m p o n e n t  of  
S t a p h y l o c o c c a l  l eukoc id in  f rom meth ic i l l in  r e s i s t a n t  S t a p h y l o c o c c u s  a u r e u s  
(MRSA) was d e t e r m i n e d .  The  s t r u c t u r a l  g e n e  of  l u k S  c o n s i s t e d  of  857 base  
pa i r s .  An open  r e a d i n g  f rame t h a t  cou ld  e n c o d e  a 35,556 da l ton  p o l y p e p t i d e  
c o n s i s t i n g  of 315 amino ac ids  was a s s i g n e d .  The molecu la r  s i ze  of  t he  
p o t y p e p t i d e  p r e d i c t e d  from t h e  amino acid  compos i t ion  was c lose  to t he  
va lue  of  p r e - m a t u r e d  S - c o m p o n e n t  d e t e r m i n e d  in DNA-d i rec ted  t r a n s c r i p -  
t i o n / t r a n s l a t i o n  sys tem.  I n s p e c t i o n  of  t h e  amino acid  s e q u e n c e  d e d u c e d  
f rom n u c l e o t i d e  s e q u e n c e  of l u k S  and  t h a t  f rom S - c o m p o n e n t  of  l eukoc id in  
c l a r i f i ed  t h a t  p r e - m a t u r e d  S - c o m p o n e n t  c o n t a i n s  a t y p i c a l  s i gna l  s e q u e n c e  
a t  t he  NHe t e r m i n u s .  The amino ac id  s e q u e n c e  of p r e d i c t e d  m a t u r e d  S-  
c o m p o n e n t  c o r r e l a t e d  exac t ly  wi th  t h e  known N- t e rmina l  50 amino acid 
s e q u e n c e  of S - c o m p o n e n t  f rom MRSA and  S. a u r e u s  V8. The molecu la r  s ize  of  
t he  p r e d i c t e d  m a t u r e d  p ro t e in  was a lso  c lose  to t h e  va lue  of S - c o m p o n e n t  
d e t e r m i n e d  in both  MRSA and S. a u r e u s  V8. The n u c l e o t i d e  s e q u e n c e  of t h e  
5 ' - f l a n k i n g  r e g i o n  showed  t h e  p r e s e n c e  of t he  c o n s e n s u s  s e q u e n c e  of  
r ibosome b ind ing  s i te ,  P r ibnow box and  t h e  RNA p o l y m e r a s e  r e c o g n i t i o n  s i t e  
in Escherichia e01i. © 1991 Academlc Press, Inc. 

S t a p h y l o c o c c a l  l eukoc id in ,  known to be  i m p o r t a n t  in t he  p a t h o g e n i c i t y  of 

c e r t a i n  s t a p h y l o c o c c a l  d i s e a s e s  c o n s i s t s  of  two p r o t e i n  c o m p o n e n t s  ( S and  

F) t h a t  a c t  s y n e r g i s t i c a l l y  to i n d u c e  cy to tox i c  c h a n g e s  in human and  r a b b i t  

p o l y m o r p h o n u c l e a r  l e u k o c y t e s  (1). Most of  o u r  k n o w l e d g e  a b o u t  t he  mode of  

ac t ion  of  th i s  toxin comes f rom t h e  work  of  Woodin (1) and  f u r t h e r  

e x t e n s i v e  i n v e s t i g a t i o n s  h a v e  been  r e p o r t e d  by Noda e t  al. (2) as  a cell  

membrane  damag ing  toxin.  However ,  t h e r e  is no de ta i l  i n fo rma t ion  a b o u t  the  

r e l a t i on  b e t w e e n  the  chemica l  s t r u c t u r e  and  f u n c t i o n  of  t h e s e  c o m p o n e n t s  on 
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t he  o v e r a l l  mechanism of l eukoc id in .  Recen t ly ,  we h a v e  t e s t e d  21 MRSA 

s t r a i n s  co l l ec t ed  f rom hosp i t a l  p a t i e n t s  fo r  p r o d u c e r  of  l eukoc id in .  All 

t he  s t r a i n s  a r e  f o u n d  to be low or  h i g h  p r o d u c e r  of l e u k o c i d i n  (A. Rahman, 

K. Kitano, K. Izaki  and  Y. Kamio, s u b m i t t e d  p a p e r ) .  In an unpub l i shed  

pape r ,  we h a v e  d e s c r i b e d  the  c lon ing  and  e x p r e s s i o n  of  t he  g e n e  of S-  

componen t  ( lukS)  f rom MRSA s t r a i n  No.4 in Escher ich ia  eoli (3). In t h e  

p r e s e n t  s t u d y ,  we d e t e r m i n e d  the  comple t e  n u c l e o t i d e  s e q u e n c e  of t he  l u k S  

gene  and  i t s  f l a n k i n g  r e g i o n  to s t u d y  t h e  mechanism of t h e  e x p r e s s i o n  of 

l u k S  g e n e  and  t h e  chemica l  s t r u c t u r e  of  S - c o m p o n e n t  of  l eukoc id in .  

MATERIALS AND METHODS 

Bacterial strains and plasmids. Escherichia coli DH5a {fecAl, A ,  B(lac- 
proAB), endAl, gy1-A96, thi,  hsdRl7, relAl, supE44,[F', traD36, proAB, lac 
lq Z~iVIl5]} was used as a host strain for recombinant plasmids. Plasmid 
pUC119 and pUCII8 were used as cloning vectors. E. coli MV1184 {arc, z~(lac- 
pro),  s trA,  thi, (¢)80 lacZ~H15), ~ (sr l - reeA)306: :TnlO( te t  r ), [F', traD36, 
proAB, lacIq, ZaM15]}, and  M13KO7 w e r e  u s e d  as  a hos t  and  a h e l p e r  p h a g e ,  
r e s p e c t i v e l y  fo r  p r e p a r a t i o n  of s i n g l e  s t r a n d e d  DNA. 

Plasmid c o n s t r u c t i o n s .  Plasmid pSRK91-1: Plasmid pSRK91 (F ig . l )  was 
d i g e s t e d  wi th  BamHI and  KpnI, fo l lowing d i g e s t i o n  with  e x o n u c l e a s e  III  and  
mung bean  n u c l e a s e  a c c o r d i n g  to t he  p r o c e d u r e s  d e s c r i b e d  by  Henikof f  (4). 
Af te r  s e l f - l i g a t i o n ,  plasmid pSRK91-1 was o b t a i n e d .  

DNA s e q u e n c i n g .  A s e r i e s  of d e l e t i o n  d e r i v a t i v e s  w e r e  o b t a i n e d  f rom 
plasmid pSRK91-1 (F ig . l )  and  s u b c l o n e d  in to  bo th  p U C l l 9  and p U C l l 8 .  
Resu l t i ng  p lasmids  w e r e  i n t r o d u c e d  in to  E. coli MVl184 to i so la t e  ss-DNA 
us ing  b a c t e r i o p h a g e  M13K07 as  d e s c r i b e d  p r e v i o u s l y  (5). DNA s e q u e n c i n g  was 
p e r f o r m e d  by cyc l e  s e q u e n c i n g  of  DNA with  Dye p r i m e r  -21M13 (Appl ied 
b iosys tem)  u s i n g  DNA s e q u e n c e r  ( Model 373A, DNA s e q u e n c i n g  Sys tem,  Appl ied  
b iosys tem) .  

RESULTS AND DISCUSSION 

Nucleotide seguenqe of the lukS gene from pSRK91-1. The 2.2 kb HindIII-XbaI 

fragment in pSRK91 contains the lukS gene of MRSA strain No.4 (3). We have 

determined the nucleotide sequence of the fragment containing the lukS and 

its 5'- and 3'-flanking regions according to the sequencing strategy shown 

in Fig.l. The nucleotide sequence of the fragment was comprising 1,466 bp 

as shown in Fig.2. Within this sequence, we can identify an open reading 

frame which begins with an ATG eodon at position 374 and terminates with 

TGA at position 1,319. The open reading frame encoded a protein of 315 

amino acids with a calculated molecular weight of 35,556, which coincides 
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Fig. l .  Res t r i c t i on  e n d o n u c l e a s e  map of 2.2 kb  H m d I I I - X b a I  f r a g m e n t  and  
s e q u e n c i n g  s t r a t e g y .  The S - c o m p o n e n t  of l eukoc id in  c o d i n g  r e g i o n  is 
i nd ica t ed  by  a h o r i z o n t a l  a r row.  Double a n d  s ing le  l ines  a r e  i n s e r t e d  2.2 
kb  f r a g m e n t  a n d  p o l y l i n k e r  r e g i o n  of v e c t o r  p lasmid pUCl l9 ,  r e s p e c t i v e l y .  
Abbreviations: B, BamHl; E, EcoRI; H, Hindlll; K, Kpnl; X, Xbal. 

w i t h  t h a t  d e t e r m i n e d  b y  S D S - P A G E  of  t h e  p r o d u c t  of  p S R K g l  D N A - d i r e c t e d  

t r a n s c r i p t i o n / t r a n s l a t i o n  s y s t e m  (3) .  T h e  N - t e r m i n a l  50 a m i n o  a c i d  r e s i -  

d u e s  of  t h e  p u r i f i e d  S - c o m p o n e n t  f r o m  HRSA a n d  f r o m  S.  a u r e u s  V8 w e r e  

i d e n t i c a l  to  t h e  d e d u c e d  50 a m i n o  a c i d  r e s i d u e s  f r o m  3 0 t h  N - t e r m i n a l  a m i n o  

a c i d  r e s i d u e  t o  7 9 t h  o n e .  T h e  t o t a l  a m i n o  a c i d  c o m p o s i t i o n  of m a t u r e d  S -  

c o m p o n e n t  of  HRSA s t r a i n  No.4 d e d u c e d  f r o m  t h e  n u c l e o t i d e  s e q u e n c e  ( f r o m  

461 t o  1,318 b a s e )  a l m o s t  c o r r e s p o n d e d  w i t h  t h a t  of  t h e  m a t u r e d  S - p r o t e i n  

of  S.  ~ u r e u s  V8 e x c e p t  t h e  n u m b e r  o f  s e r i n e  r e s i d u e  i n  t h e  m a t u r e d  S -  

c o m p o n e n t  f r o m  S.  a u r e u s  V8 i s  20 a n d  t h a t  o f  d e d u c e d  f r o m  n u c l e o t i d e  

s e q u e n c e  w a s  30 ( T a b l e  l ) .  M o r e o v e r ,  t h e  m o l e c u l a r  w e i g h t  c a l c u l a t e d  f r o m  

t h e  d e d u c e d  a m i n o  a c i d  s e q u e n c e  w a s  a l s o  f o u n d  to  b e  s a m e  as  t h e  p u r i f i e d  

S - p r o t e i n  f r o m  HRSA a n d  t h a t  o f  e x p r e s s e d  p r o t e i n  f r o m  E. c o l i ( p S R K 9 1 ) .  

T h e r e f o r e ,  t h e  p o s i t i o n  o f  Ala  29-Ala3~ o f  t h e  p r e - m a t u r e d  S - c o m p o n e n t  m i g h t  

b e  p r o c e s s e d  b y  s i g n a l  p e p t i d a s e  t o  s e c r e t e  a s  a m a t u r e d  p r o t e i n .  I n  a n  

u n p u b l i s h e d  p a p e r ,  we h a v e  s h o w n  t h a t  t h e  S - c o m p o n e n t  w a s  s e c r e t e d  i n t o  

Fig.2. Nucleotide sequence of lukS gene and the deduced amino acid sequence 
of S-component of leukoeidin. The sequence is arranged so thaL l is the 
first nucleotide in the recognition sequence for HindIll and 1,466 is Lhe 
last nucleotide sequenced in pSRK91-1 DNA. The strand shown is in the 5' 
to 3' direction. A putative ribosomal binding site and promoter sites are 
indicated by double underlines and rectangular boxes, respectively. Three 
inverted repeats downstream of the translation termination codon are 
indicated by horizontal arrows. A signal sequence is indicated by single 
underline. Vertical arrow represents the processing site of the pre- 
matured S-component. 
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10 20 30 40 50 80 70 
G~GCTTAAATAAATATTCTC~GTT~TAAAT~TT~CTTTTAGATGGATTCATCAAAAATCGTAAAA 

80 90 100 110 120 150 140 
AG~C~TTTGTATTTTACAAACATT~TT~AAATAAAAGC~GACATTCGTGCAATCGGTTACCTT~ 

150 160 170 180 190 200 ~ I 0  
ATTGTTTACAACTGTC~CAATACC~GGTTTTATT~CTATATTTCTCACAAAATTAGCT~TAGC~T 

220 230 240 250 260 270 280 
CCAAACAAAA~GG~G~CGG~TTATGGCATTTTT~CTT~TTGTAAAAAAAGTTGATAATG 

290 300 310 320 330 340 550 
G T C ~ T T G T T ~ T G ~ C A G T T ~ T T A T ~ T ~ C G T C C ~ T A T A T T A T T A T T T ~ T T ~ G T T A A A T ~ A  

360 570 380 390 400 410 420 
ATTATAGAAAGACAGTGA~CTTATGCTTAAAAAT~TATTAGCTAC~CTTTATCTGTGAGCTTACT 

" M L K N K I L A T T L S V S L L 

450 440 450 460 470 480 490 
TGCCCCTCTTGCC~TCCGTTATTAGA~ATGCTA~GCTGCC~CGATACTG~GACATCGGTAAAGGA 

A P L A N P L L E N A K A A N D T -E D I G K G 

A 
500 510 520 530 540 550 580 

AGCGATATAGAAATTATCAAAAGGACAG~GATAAAAC~GT~T~ATGGGGCGTGACTCAAAATATTC 
S D I E I I K R T E D K T S N K W G V T Q N I Q 

570 580 590 600 610 620 650 
~TTTGATTTTGTG~GGATACAAAATAT~CAAAGATGCTCTGATATTAAAGATGC~GGATTCATTAG 

F D F V K D T K Y N K D A L I L K M Q G F 1S 

640 650 660 670 680 690 700 
CTCTAG~C~CATATTAC~CTATAAAAAAACT~TCATGTTAAAGCTATGCGATGGCCATTCC~TAT 
S R T T Y Y N Y K K T N H V K A M R W P F Q Y  

710 720 730 740 750 760 770 
~TATTGGTTTAAAAACA~TGATA~TATGTTTCTTT~TTAATTATTTACCTAAAAATAAAATTG~T 
N I G L K T N D K Y V S L I N Y L P K N K I E S  

780 790 800 810 820 830 840 
CTACA~CGTGAGTCAGACATTAGGATAC~TATCGGTGGT~TTTCC~TCAGCCCCATCACTCGGTGG 

T N V S Q T L G Y N I G G N F Q S A P S L G G 

850 860 870 880 890 900 910 
T~TGGATCATTT~CTATTCT~ATCGATTAGCTATACAC~CAAAATTATGT~GTG~GTAG~CAA 
N G S F N Y S K S I S Y T Q Q N Y V S E V E Q 

920 930 940 950 980 970 980 
CAAAACTCAAA~GTGTTTTATGGGGCGTC~AGCGAATTCATTCGCCACT~AT~GGTCA~TCAG 
Q N S K S V L W G V K A N S F A T E S G Q K S A  

990 i 0 0 0  i010 1020 I 0 3 0  1040 1050 
CATTTGATAGCGATTTATTTGTAGGCTACAAACCTCATAGT~AGATCCTAGAGATTATTTCGTTCCAGA 

F D S D L F V G Y K P H S K D P R D Y F V P D  

1060 1070 1080 1090 1100 1110 1120 
CAGTGAGTTAC~CCTCTTGTACA~GTGGATTTAACCCTTCATTTATCGCCACAGTAT~TG~A 

S E L P P L V Q S G F N P S F I A T V S H E K  

I 1 5 0  1140 1150 1160 1170 I 1 8 0  1190 
GGTTC~GCGATAC~GCG~TTTGAAATTACTTACGG~GAAACATGGATGTCACTCATGCCATT~ 
G S S D T S E F E I T Y G R N M D V T H A I K R 

1200 1210 1220 1230 1240 1250 1260 
GATCAACGCATTATGGC~CAGTTATTTAGACGGACATAGAGTCCAT~TGCATTCGTAAATAGAAACTA 

S T H Y G N S Y L D G H R V H N A F V N R N Y 

1270 1280 1290 1500 1310 1320 1350 
TACTGTTA~TACGAGGTC~TTGG~GACTCATGAAATC~GGTGA~GGACAGAATTGATATGAAAAT 
T V K Y E V N W K T H E I K V K G Q N  

1540 1380 1360 1370 1380 1390 1400 
G~T~ATTAGTCAAATCATCCGTTGCTACATCTATGGCATTATTATTACTTTCTGGTACTGCT~TGCT 

1410 1420 1430 1440 1450 1460 
GAGGTAA~T~CACCAGTCAGCGTAAAA~GTCGATGA~AGGTTACTTTATACA~CCACCAGC 
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T a b l e  1. Amino ac id  composi t ions  o f  matured and pre-matured  S-component 
o f  l e u k o c i d i n  o f  S .  a u r e u s  

No. of amino acid residues 
Amino acid(s) 

Purified M a t u r e d  Pre -matured  
S-componenta S-component~ S-componento 

Lys 25 27 30 
Arg 8 8 8 
His 8 8 8 

16 1 6 }  
Asp } 3 9  } 4 2  45 
Asn 26 29 

Glu } 2 8  13 

Gln 
Thr 16 20 22 
Set  20 30 32 
Gly 21 20 2O 
Ala 12 I0 15 
Val 18 19 20 
lle 15 16 17 
Leu 12 12 20 
Cys 0 0 0 
Trp 2 4 4 
Met 3 3 4 
Tyr 18 18 18 
Phe 14 14 14 
Pro 10 9 l l  

Tota l  res idue  269 286 315 
Ca lcu la ted  Mr 30,585 32,525 35,525 

aDetermined by the amino acid analysis of the purified S-component from 
S. aureus V8. 

bCalculated from the predicted amino acid sequence (residues 30-315) of 
the matured S-component (Fig.2). 

¢Calculated from the predicted amino acid sequence (residues 1-315) of 
the pre-matured S-component (Fig.2). 

p e r i p l a s m  in  E. c o l i  DH5a(pSRK91) a s  a m a t u r e d  p r o t e i n  w i t h  m o l e c u l a r  

w e i g h t  o f  32 kDa (3). No c y s t e i n e  r e s i d u e  was  d e t e c t e d  f rom d e d u c e d  a m i n o  

a c i d  s e q u e n c e  of  MRSA a n d  c h e m i c a l  a n a l y s i s  o f  m a t u r e d  S - c o m p o n e n t  f r o m  

S.  a u r e u s  V8 (6). A l t h o u g h  i t  was  r e p o r t e d  e a r l i e r  (6) t h a t  t h e  m o l e c u l a r  

w e i g h t  of  S - c o m p o n e n t  f r o m  S.  a u r e u s  V8 is  31 kDa c a l c u l a t e d  on  t h e  b a s i s  

of  amino  a c i d  c o m p o s i t i o n ,  in  o u r  p r e s e n t  r e p o r t  we f o u n d  t h a t  m o l e c u l a r  

w e i g h t  o f  S - c o m p o n e n t  f r o m  b o t h  V8 a n d  MRSA a r e  32 kDa. T h i s  d i f f e r e n c e  

m i g h t  be  d u e  to  u n d e r - c a l c u l a t i o n  o f  s e r i n e  r e s i d u e .  T h e s e  f i n d i n g s  

i n d i c a t e  t h a t  t h e  o p e n  r e a d i n g  f r a m e  e n c o d e d  t h e  p r o - S - c o m p o n e n t  o f  

l e u k o c i d i n ,  a n d  t h a t  t h e  N - t e r m i n u s  o f  t h e  p r o - f o r m  w a s  p r o c e s s e d  in  i t s  

c o n v e r s i o n  i n t o  t h e  a c t i v e  fo rm.  
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T h e  p o l a r i t y  a n d  h y d r o p a t h y  of  S - c o m p o n e n t  a c c o r d i n g  to  C a p a l d i  a n d  

V a n d e r k o o i  (7) a n d  K y t e  a n d  D o o l i t t l e  (8) r e s p e c t i v e l y  r e v e a l e d  t h a t  

p o l a r i t y  w a s  25.2% a n d  p r e s e n c e  o f  n o  s i g n i f i c a n t  h y d r o p h o b i c  s e g m e n t  i n  

m a t u r e d  S - c o m p o n e n t .  

A n a l y s i s  o f  t h e  p u t a t i v e  s i g n a l  s e q u e n c e .  S e q u e n c e  a n a l y s i s  o f  t h e  N- 

t e r m i n a l  r e g i o n  o f  t h e  l u k S  r e v e a l e d  a p u t a t i v e  2 9 - a m i n o  a c i d  s i g n a l  

s e q u e n c e  t h a t  s h o w e d  s e v e r a l  f e a t u r e s  c h a r a c t e r i s t i c  o f  s i g n a l  p e p t i d e  (9) .  

A c l u s t e r  o f  p o s i t i v e l y  c h a r g e d  a m i n o  a c i d s  a d j a c e n t  t o  t h e  m e t h i o n i n e  

r e s i d u e  a t  t h e  N - t e r m i n u s  ( M e t - L e u - L y s - A s n - L y s )  w a s  f o l l o w e d  b y  a r e g i o n  

r i c h  i n  h y d r o p h o b i c  a m i n o  a c i d s  ( I l e - L e u - A l a - T h r - T h r - L e u - S e r - V a l - S e r - L e u -  

L e u - A l a - P r o - L e u - A l a - A s n - P r o - L e u - L e u ) .  T h e r e  w e r e  t w o  Ala  r e s i d u e s  a t  

p o s i t i o n s  - 3  a n d  -1  w i t h  r e s p e c t  t o  t h e  c l e a v a g e  s i t e .  T h e s e  r e s u l t s  

i n d i c a t e  t h e  p r e s e n c e  of  a s i n g l e  s i g n a l  p e p t i d e .  

C o d o n  u s a g e .  T h e  c o d o n  u s a g e  f o r  t h e  l u k S  g e n e  w a s  c o m p u t e d ,  a n d  t h e  

f o l l o w i n g  o b s e r v a t i o n s  w e r e  m a d e  c o n c e r n i n g  t h e  s t r o n g  b i a s  i n  t h e  u s a g e .  

(a)  C o d o n  AAA i s  u s e d  b y  23 o u t  o f  27 L y s  r e s i d u e s  a n d  GAT i s  u s e d  b y  13 

o u t  of  16 A s p  r e s i d u e s .  ( b )  N e i t h e r  AGA n o r  AGG is  u s e d  f o r  A r g  a t  a l l  i n  

t h e  g e n e .  I n  a d d i t i i o n ,  a l t h o u g h  8 His r e s i d u e s  a r e  p r e s e n t  in  t h e  p r o t e i n ,  

n o n e  of  t h e m  u s e d  c o d o n  CAC. T h e s e  c h a r a c t e r i s t i c s  in  t h e  c o d o n  u s a g e  

a r e  s i m i l a r  to  t h o s e  o f  c o d o n  u s e d  in  p n l  g e n e  f r o m  E r w i n i a  c a r o t o v o r a  E r  

w h i c h  i s  a p h y t o p a t h o g e n i c  s p e c i e s  c a u s i n g  s o f t - r o t  (10) .  T h e  p e r c e n t a g e  

o f  G + C c o n t e n t  i n  t h e  s t r u c t u r a l  g e n e  o f  l u k S  w a s  9.57%. I t  w a s  f o u n d  

t h a t  t h e  w h o l e  s e q u e n c e d  d a t a  f r o m  1 - 1 4 6 6  b p  s h a r e s  low G + C c o n t e n t .  

T h e  n u c l e o t i d e  s e q u e n c e  o f  t h e  5 ' -  a n d  3 ' - f l a n k i n g  r e g i o n s .  A p r e s u m e d  

r i b o s o m e  b i n d i n g  s i t e  (GAAAGA) w a s  f o u n d  12 b p  u p s t r e a m  of  t h e  m o s t  l i k e l y  

ATG t r a n s l a t i o n  i n i t i a t i o n  c o d o n  a t  p o s i t i o n  374,  w h i c h  m a y  c o r r e s p o n d  to  

t h e  S h i n e - D a l g a r n o  s e q u e n c e  (11) .  T h e  s e q u e n c e  TAAATT a t  - t 4 3  t o  - 1 4 8  b p  

f r o m  t h e  t a n s l a t i o n  i n i t i a t i o n  c o d o n  o f  t h e  g e n e  a s s u m e d  to  b e  - 1 0 ,  s h a r e  

t h e  h o m o l o g y  o f  t h e  b a s e s  o f  E. co l i  - 1 0  s e q u e n c e  w i t h  a c o n s e r v e d  i n i t i a l  

TA a n d  t h e  f i n a l  T a s  P r i b n o w  box  (12) .  A n o t h e r  s e q u e n c e  TTAGCA a t  - 1 6 6  t o  

- 1 7 1  b p  p o s i t i o n  f r o m  t h e  i n i t i a t i o n  c o d o n  a n d  17 b p  a p a r t  f r o m  t h e  - 1 0  

s e q u e n c e  w a s  p r e s u m e d  t o  b e  - 3 5  p r o m o t e r  s e q u e n c e .  T h r e e  p a l i n d r o m i c  
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s e q u e n c e s  w e r e  f o u n d  b e t w e e n  t h e  s t o p  c o d o n  o f  t h e  l u k S  g e n e  a n d  t h e  l a s t  

c o d o n  s e q u e n c e d  ( F i g . 2 ) .  I n  an  u n p u b l i s h e d  p a p e r  (3) ,  i t  w a s  s h o w n  t h a t  

t h e  l u k S  g e n e  i s  e x p r e s s e d  in  E. c o l i  c e l l s  b y  i t s  o w n  p r o m o t e r .  

A m i n o  a c i d  h o m o l o g y  s t u d y .  We c o m p u t e d  o u r  d a t a  f o r  h o m o l o g y  o f  a m i n o  a c i d  

w i t h  t h e  g e n e  b a n k  ( B i o - D a t a b a s e ,  14 -2  GENETYX). B u t  n o  s i g n i f i c a n t  h o m o -  

l o g y  c a m e  o u t .  I t  w a s  a l s o  f o u n d  t h a t  t h e r e  w a s  n o  h o m o l o g y  of  a m i n o  a c i d  

s e q u e n c e  d e d u c e d  f r o m  ] u k S  g e n e  w i t h  t h a t  o f  P s e u d o m o n a l  e y t o t o x i n  (13) .  

P r e v i o u s  s t u d y  o f  l e u k o c i d i n  S of  S .  a u r e u s  V8 r e v e a l e d  t h a t  t h e  r e c e p t o r  

of  S - c o m p o n e n t  o f  t h e  l e u k o c i d i n  i s  G,~ o n  t h e  s u r f a c e  of  l e u k o c y t e  (6) .  

O u r  s e q u e n c e  d a t a  wil l  b e  h e l p f u l  f o r  t h e  d e t a i l  s t u d y  of  t h e  r o l e  of  S -  

p r o t e i n  i n  t h e  t o x i c  m e c h a n i s m  of  l e u k o c i d i n .  
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