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T h r e e  d i F F e r e n t  p r o s t a t e  a n t i g e n  e D N A ' s  w e r e  i s o l a t e d  F r o m  a 
PC 82 p r o s t a t e  t u m o r  cONA l i b r a r y .  PA 95  h a s  a s i z e  o f  1 . 4  kb  a n d  
c o n t a i n s  t h e  a lmos t  comp le te  i n f o r m a t i o n  f o r  t he  35 kO p r o s t a t e  
a n t i g e n  p r e p r o p r o t e i n .  The 1 . 6  kb  PA 52S eDNA l a c k s  a b o u t  0 . 2  kb  
oF t h e  3" -non  cod ing  r e g i o n  and c o n t a i n s  an a d d i t i o n a l  i n t e r n a l  
0 .4  kb Fragment as a result o~ alternative sp l i c i ngm PA 424 
represents a 0.6 kb variant oF PA ?S. I£ contains a 0.IS kb  
internal Fragment and a p o l y ( A )  t a i l  p r e c e d e d  b y  an AASAAA m o t i v e  
at the 3"-end. The predicted protein products oF PA $2S and 
PA 424 will be different From PA ?S at the C-terminal end. in RNA 
preparations oF two human prostate tumors (PC 82 and PC EW) seven 
different prostate antigen transcripts can be detected r a n g i n g  i n  
size From O.S kb to S.6 kb. PA ?S cDNA represents the major 
1.S kb mHNA. PA 4 2 4  correlates with a O.g kb transcript and 

RA 5 2 5  with a 1.g kb mRNA species. ©19$SAcademicPress, Inc. 

P r o s t a t e  a n t i g e n  [ P A }  o r  p r o s t a t e  s p e c i f i c  a n t i g e n  CP~A) i s  a 

g l y c o p r o t e i n  w i t h  a m o l e c u l a r  w e i g h t  oF a p p r o x i m a t e l y  35 kD ( 1 )  . 

The c o m p l e t e  a m i n o  a c i d  a n d  cDNA s e q u e n c e  h a v e  r e c e n t l y  b e e n  

d e t e r m i n e d  { 2 , 3 } .  The s t r u c t u r e  s h o w s  s t r o n g  h o m o l o g y  w i t h  

k a l l i k r e i n - l i k e  p r o t e i n s .  The  h i g h e s t  h o m o l o g y  i s  F o u n d  w i t h  t h e  

human kallikrein hGK-1 (80¢} and human pancreatic kallikrein 

[ 6 2 % )  ( 4 , 5 ] .  S i m i l a r  t o  PA t h e s e  p r o t e i n s  a r e  s e r i n e  p r o t e a s e s .  

The  PA s u b s t r a £ e  p r o b a b l y  i s  h i g h  m o l e c u l a r  w e i g h t  s e m i n a l  

v e s i c l e  p r o t e i n  a l s o  k n o w n  as  s e m i n o g e l i n ,  w h i c h  i s  s e c r e t e d  by  

t h e  s e m i n a l  v e s i c l e s  a n d  c a u s e s  t h e  g e l - l i k e  s t r u c t u r e  oF t h e  

semen (6,9) . PA is presumed to play a role in "dissolving" the 

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

A b b r e v i a t i o n s :  PA, p r o s t a t i c  a n t i g e n ;  eDNA, c o m p l e m e n t a r y  O N A ;  
SOS, s o d i u m  d o d e c y l  s u l f a t e ;  SSC, s t a n d a r d  s a l i n e  c i t r a t e ;  b p ,  
basepa i rs ;  k b ,  k i l o b a s e s ;  kO,  k i l o d a l t o n s .  
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fragments. PA is exclusively synthesized by the epithelial cells 

of the prostate gland (B,g}. Normally only small amounts of PA 

c a n  be f o u n d  i n  t h e  s e r u m .  H o w e v e r ,  i n  t h e  c a s e  o f  i n v a s i v e  

growth o~ prostate tumors significantly h i g h e r  PA levels are 

detected { 10-14}. Therefore, measuring o~ serum PA concentration 

is presumed to be of high vaIue in diagnosis of prostatic cancer. 

Because o~ its tissue specific expression and its clinical 

importance, knowledge of the properties and expression o~ PA are 

o~ high interest. As part o~ our study of PA gene expression we 

molecularly cloned PA cONA's. In this paper the characterization 

of two novel PA cONA's is described. 

Methods 

Isolation of total cellular RNA from the different cell lines 
was done by the guanidinium thiocyanate method ( IS]. Poly A+BNA 
was i s o l a t e d  b y  o l i £ o  dT c e l l u l o s e  c h r o m a t o g r a p h y .  I n  
collaboration with Dr. R. Oijkema (Organon, Oss) a lambda £t 18 
cDNA library of 1.5 x 10 ~ independent clones was prepared from 
PC 82 prostate tumor poly A+BNA using standard conditions (16) . 
Screening was carried out with an in vitro synthesized oligonu- 
cleotide (TTACTACACACACGGGTTCACGTGGGGGTTTTTCACTGGTTTAAGTACGA), 
which was deduced from amino acids 160 - I76 of the published PA 
sequence (3) . Duplicate nitrocellulose filters were hybridized 
overnight at 42°C in 6xSSC containing 10x Oenhardt, 0.1% SOS, and 
180 pg/ml salmon sperm ONA. The filters were washed twice in 3x 
SSC, 0 . 1 %  SOS f o r  20 m i n u t e s  a t  37 °C  a n d  o n c e  i n  l x  SSC f o r  20 
m i n u t e s  a t  r o o m  t e m p e r a t u r e .  F i l t e r s  w e r e  e x p o s e d  t o  X - r a y  f i l m s  
f o r  16 t o  48  h o u r s  a t  - 7 0 ° C  u s i n g  i n t e n s i f i e r  s c r e e n s .  To o b t a i n  
additional PA cONA clones the library was rescreened under 
stringent conditions with the Eco BI - Sac I fragment of PA ?S 
(see figure 1} . Positive clones were isolated by two cycles of 

purification. 

DNA was i s o l a t e d  f r o m  t h e s e  c l o n e s  a n d  cONA f r a g m e n t s  w e r e  
subcloned into pUCg for further analysis (I?}. Nucleotide 
s e q u e n c e s  o f  t h e  a p p r o p r i a t e  f r a g m e n t s  s u b c l o n e d  i n t o  M 1 3 m p l B / 1 9  
were determined by the dideoxy chain termination method (18) . 
Northern blot analysis of poly A+RNA was performed w i t h  glyoxal 
denatured RNA, separated by electrophoresis on a 1% agarose gel 
and transferred to a nylon membrane. The probe was labeled as 
d e s c r i b e d  ( l g ) .  H y b r i d i z a t i o n  was a t  s t r i n g e n t  c o n d i t i o n s  i n  t h e  
p r e s e n c e  o f  SO% f o r m a m i d e  a t  4 2 ° C .  A f t e r  e x t e n s i v e  w a s h i n g  
f i l t e r s  w e r e  e x p o s e d  t o  X - r a y  f i l m  a t  - ? O ° C  u s i n g  i n t e n s i f i e r  
s c r e e n s .  

PC B2 a n d  PC EW p r o s t a t e  t u m o r s  w e r e  p r o p a g a t e d  as  t r a n s p l a n t s  
on male nude mice (20-22}. 

R e s u l t s  

We u s e d  a s p e c i f i c  o l i g o n u c l e o t i d e  p r o b e  t o  s c r e e n  a PC 82 

p r o s t a t e  t u m o r  cONA l i b r a r y  f o r  PA c D N A ' s  ( s e e  m e t h o d s  s e c t i o n } .  

Two PA c D N A ' s  w e r e  i s o l a t e d ,  PA 133 ( a p p r o x i m a t e l y  2 5 8  b p ,  d a t a  

n o t  shown}  and  PA $2S ( a p p r o x i m a t e l y  1600 b p )  . U s i n g  t h e  S"  
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E Pv C S Be N P St B 
PA525 t_ ~ ' ' ' ~,~,,A ' . -LL .J  - ' ' 

. /  
E Pv C S Be', St/" B 

PA75 ~, J i i , ~/i i '- 

E Pv C S [ B~, 
PAL2/~ In-- ' ' ' ~tz~' 'iJ' 

~0.1 kb 

Figure I: Comparison of the restriction maps of PA 95, PA 52S and 
PA 4 P 4 .  The  o p e n  b o x e s  c o r r e s p o n d  t o  t h e  o p e n  r e a d i n £  f r a m e  o f  
PA ?5  e n c o d i n g  t h e  m a t u r e  p r o t e i n .  C l o s e d  b o x e s  r e p r e s e n t  t h e  
s e q u e n c e s  e n c o d i n ~  ( p a r t  o f )  t h e  s i g n a l  p e p t i d e  a n d  t h e  
p r o p e p t i d e  s e q u e n c e .  The  h a t c h e d  a r e a s  r e p r e s e n t  r e m a i n i n g  p a r t s  
o f  t h e  o p e n  r e a d i n g  f r a m e  o f  PA 4 2 4  a n d  PA S 2 5 .  Be=Sam H I ,  
Be=Bst E I I ,  Bx=Bst XI, C=CIB I ,  E=Eco RI, N=Neo I ,  P=Pst I ,  
Pu=Pvu I I ,  S=Sac I and St-~Stu I .  

Eco RI -Sac I £ragment of PA 525 (see figure 1) as a probe the 

library was rescreened. Two cIones, PA 75 and PA 424, with a 

restriction map different from PA 525 were isolated (see 

figure 1 ) .  The size of PA 95 was 1400 bp. This eDNA lacked the 

NeD I and Psi I sites present in PA 525. PA 424 was about 600 bp, 

and contained a Bst EII site which was absent in PA 525 and 

P A  ? S -  

Sequence analysis demonstrated that, beginning directly at the 

5"-end, PA ?S contains an open reading frame of 991 bp encoding 

13 amino acids of the signal peptide and the complete PA 

p r o p r o t e i n ,  t h a t  c o n s i s t s  o f  2 4 4  a m i n o  a c i d s .  PA  9 5  d i f f e r s  f r o m  

the earlier reported eDNA clone (2) at two positions (?go and 

1 0 3 3 )  i n  t h e  3 " - n o n c o d i n £  r e g i o n .  D i s c r e p a n c i e s  o b s e r v e d  b e t w e e n  

t h e  PA  a m i n o  a c i d  s e q u e n c e  a s  d e t e r m i n e d  b y  d i r e c t  a n a l y s i s  o f  

p e p t i d e  f r a g m e n t s  o f  t h e  p u r i f i e d  p r o t e i n  a n d  a s  d e d u c e d  f r o m  t h e  

e D N A  s t r u c t u r e  { 2 , 3 )  w e r e  a l s o  f o u n d  i n  P A  9 5 .  P A  9 S ,  4 2 4  a n d  5 2 5  

b e g i n  a t  e x a c t l y  t h e  s a m e  p o s i t i o n  a s  t h e  P A  e D N A  i s o l a t e d  b y  

Lundwall and LilJa (2). This implies that the 5"-Eco Rl site is a 

n a t u r a l  o c c u r r i n g  s e q u e n c e  a n d  n o t  d e r i v e d  f r o m  t h e  l i n k e r s  u s e d  

t o  p r e p a r e  t h e  e D N A  l i b r a r y .  

S t r u c t u r a l  a n a l y s i s  o f  PA 424 r e v e a l e d ,  s t a r t i n g  a t  p o s i t i o n  483 ,  

t h e  p r e s e n c e  o f  a s h o r t  s t r e t c h  o f  145 bp,  wh ich  was a b s e n t  i n  

PA 95.  T h i s  sequence i s  ~ o l l o w e d  by a 32 bp f r a g m e n t ,  wh ich  i s  

i d e n t i c a l  t o  PA 95 b e g i n n i n g  a t  p o s i t i o n  484 { f i g u r e  2 ) .  PA 424 

ends i n  28 A - r e s i d u e s .  The i n t e r n a l  145 bp f r a g m e n t  seems t o  be a 

r e t a i n e d  i n t r o n .  At  t h e  b o u n d a r i e s  t h e  c o n s e n s u s  GT. . .AG sequence 

i s  f o u n d .  The human k a l l i k r e i n  ~ene hGK- I ,  wh ich  has r e c e n t l y  

been sequenced ,  and wh i ch  shows a homology  t o  PA o f  a b o u t  80%, 
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PA 75 
PA 525 
PA 424 

PA 75 
PA 525 
PA 424 

PA 75 
PA 525 
PA 424 

PA 75 
PA 525 
PA 424 

PA 75 
PA 525 
PA 424 

PA 75 
PA 525 
PA 424 

V 30 60" 90 
GGTTGTCTTCCTCACCCTGTCCGTGACGTGGATTGGTGCTGCACCCCTCATCCTGTCTCGGATTGTGGGAGGCTGGGAGTG•GA•AAGCA 
GGTTGTCTTCCTCACCCTGTCCGTGACGTGGATTGGTGCTGCACCCCTCATCCTGTCTCGGATTGTGGGAGGCTGGGAGTGCGAGAAGCA 
GGTTGTCTTCCTCACCCTGTCCGTGACGTGGATTGGT•CTGCACCCCTCATCCTGTCTCGGATTGTGGGAGGCTGGGAGTGCGAGAAGCA 

120 150 180 
TTCCCAACCCTGGCAGGTGCTTGTGGCCTCTCGTGGCAGGGCAGTCTGCGGCGGTGTTCTGGTGCACCCCCAGTGGGTCCTCACAGCTGC 
TTCCCAACCCTGGCAGGTGCTTGTGGCCTCTCGTGGCAGGGCAGTCTGCGGCGGTGTTCTGGTGCACCCCCAGTGGGTCCTCACAGCTGC 
TTCCCAACCCTGGCAGGTGCTTGTGGCCTCTCGTGGCAGGGCAGTCTGCGGCGGTGTTCTGGTGCACCCCCAGTGGGTCCTCACAGCTGC 

210 240 270 
CCACTGCATCAGGAACAAAAGCGTGATCTTGCTGGGT•GGCACAGCCTGTTTCATCCTGAAGACACAGGCCAGGTATTTCAGGTCAGCCA 
CCACTGCATCAGGAACAAAAGCGTGATCTTGCTGGGTCGGCACAGCCTGTTTCATCCT•AAGACACAGGCCAGGTATTTCAGGTCAGCCA 
•CACTGCATCAGGAACAAAAGCGTGAT•TTGCTGGGTCGGCACAGCCTGTTTCATCCTGAAGACACAGGCCAGGTATTTCAGGTCAGCCA 

300 330 360 
CAGCTTCCCACACCCGCTCTACGATATGAGCCTCCTGAAGAATCGATTCCTCAGGCCAGGTGATGACTCCAGCCACGACCTCATGCTGCT 
CAGCTTCCCACACCCGCTCTACGATATGAGCCTCCTGAAGAATCGATTCCTCAGGCCAGGTGATGACTCCAGCCACGACCTCATGCTGCT 
CAGCTTCCCACACCCGCTCTACGATATGAGCCTCCTGAAGAATCGATTCCTCAGGCCAGGTGATGACTCCAGCCACGACCTCATGCTGCT 

390 42o 45o 
CCGCCTGTCAGAGCCTGCCGAGCTCACGGATGCTGTGAAGGTCATGGACCTGCCCACCCAGGAGCCAGCACTGGGGACCACCTGCTACGC 
CCGCCTGTCAGAGCCTGCCGAGCTCACGGATGCTGTGAAGGTCATGGACCTGCCCACCCAGGAGCCAGCACTGGGGACCACCTGCTACGC 
CCGCCTGTCAGAGCCTGCCGAGCTCACGGATGCTGTGAAGGTCATGGACCTGCCCACCCAGGAGCCAGCACTGGGGACCACCTGCTACGC 

48O 
CTCAGGCTGGGGCAGCATTGAACCAGAGGAGT .......................................................... 
CTCAGGCTGGGGCAGCATTGAACCAGAGGAGT .......................................................... 
CTCAGGCTGGGGCAGCATTGAACCAGAGGAGTGTACGCCTGGGCCAGATGGTGCAGCCGGGAGCCCAGATGCCTGGGTCTGAGGGAGGAG 

PA 75 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TCTT 
PA 525 ........................................... (145) ...................................... TCTT 
PA 424 GGGACAGGACTCCTGGGTCTGA----GGGAGGAGGGCCAAGGAACCAGGTGGGGTCCAGCCCACAACAGTGTTTTTTGCCT•GCCCGTAGTCTT 

510 54O 57O 
PA 75 GACCCCAAAGAAACTTCAGTGTGTGGACCTCCATGTTATTTCCAATGACGTGTGTGCGCAAGTTCACCCTCAGAAGGTGACCAAGTTCAT 
PA 525 GACCCCAAAGAAACTTCAGTGTGTGGACCTCCATGTTATTTCCAATGACGTGTGTGCGCAAGTTCACCCTCAGAAGGTGACCAAGTTCAT 
PA 424 GACCCCAAAGAAACTTCAGTGTGTGGAC(A) N 

60O 
PA 75 GCTGTGTGCTGGACGCTGGACAGGGGGCAAAAGCACCTGCTCG ............................................... 
PA 525 GCTGTGTGCTGGACGCTGGACAGGGGGCAAAAGCACCTGCTCGTGGGTCATTCTGATCACCGAACTGACCATGCCAGCCCTGCCGATGGT 

PA 75 .......................................................................................... 
PA 525 CCTCCATGGCTCCCTAGTGCCCTGGAGAGGAGGTGTCTAGTCAGAGAGTAGTCCTGGAAGGTGGCCTCTGTGAGGAGCCACGGGGACAGC 

PA 75 ........................................... (442) .......................................... 
PA 525 ATCCTGCAGATGGTCCTGGCCCTTGTCCCACCGACCTGTCTACAAGGACTGTCCTCGTGGACCCTCCCCTCTGCACAGGAGCTGGACCCT 

PA 75 .......................................................................................... 
PA 525 GAAGTCCCTTCCCTACCGGCCAG•ACTGGAGCCCCTACCCCTCTGTTGGAATCCCTGCCCACCTTCTTCTGGAAGTCGGCTCTGGAGACA 

PA 75 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PA 525  TTTCTCTCTTCTTCCAAAGCTGG~AACTGCTATCTGTTATCT~CCTGTCCAGGT~TGAAAGATAGGATTGCCCAGGCAGAAA~TGGGACT 

630 660 
PA 75 ................................... GGTGATTCTGGGGGCCCACTTGTCTGTAATGGTGTGCTTCAAGGTATCACGTCAT 
PA 525 GACCTATCTCACTCTCTCCCTGCTTTTACCCTTAGGGTGATTCTGGGGGCCCACTTGTCTGTAATGGTGTGCTTCAAGGTATCACGTCAT 

690 720 75O 
PA 75 GGGGCAGTGAACCATGTGCCCTGCCCGAAAGGCCTTCCCTGTACACCAAGGTGGTGCATTACCGGAAGTGGATCAAGGACACCATCGTGG 
PA 525 GGGGCAGTGAACCATGTGCCCTGCCCGAAAGGCCTTCCCTGTACACCAAGGTGGTGCATTACCGGAAGTGGATCAAGGACACCATCGTGG 

780 810 840 
PA 75 CCAACCCCTGAGCACCCCTATCAACTCCCTATTGTAGTAAACTTGGAACCTTGGAAATGACCAGGCCAAGACTCAAGCCTCCCCAGTTCT 
PA 525 CCAACCCCTGAGCACCCCTATCAACTCCCTATTGTAGTAAACTTGGAACCTTGGAAATGACCAGGCCAAGACTCAAGCCTCCCCAGTTCT 

870 9OO 93O 
PA 75 ACTGACCTTTGTCCTTAGGTGTGAGGTCCAGGGTTGCTAGGAAAAGAAATCAGCAGACACAGGTGTAGACCAGAGTGTTTCTTAAATGGT 
PA 525 ACTGACCTTTGTCCTTAGGTGTGAGGTCCAGGGTTGCTAGGAAAAGAAATCAGCAGACACAGGTGTAGACCAGAGTGTTTCTTAAATGGT 

960 990 1020 
PA 75 GTAATTTTGTCCTCTCTGTGTCCTGGGGAATACTGGCCATGCCTGGAGACATATCACTCAATTTCTCTGAGGACACAGATAGGATGGGTT 
PA 525 GTAATTTTGTCCTCTCTGTGTCCTGGGGAATACTGGCCATGCCTGGAGACATATCACTCAATTTCTCTGAGGACACAGATAGGATGGGTT 

1050 1080 1110 
PA 75 GTCTGTGTTATTTGTGGGGTACAGAGATGAAAGAGGGGTGGGGATCCACACTGAGAGAGTGGAGAGTGACATGTGCTGGACACTGTCCAT 
PA 525 GTCTGTGTTATTTGTGGGGTACAGAGATGAAAGAGGGGTGGGGATCCACACTGAGAGAGTGGAGAGTGACATGTGCTGGACACTGTCCAT 

1140 1170 1200 
PA 75 GAAGCACTGAGCAGAAGCTG•AGGCACAACGCACCAGACACTCACAGCAAGGATGGAGCTGAAAACATAACCCACTCTGTCCTGGAGGCA 
PA 525 GAAGCACTGAGCAGAAGCTGGAGGCACAACGCACCAGACACTCACAGCAAGGATGGAGCTGAAAACATAACCCACTCTGTCCTGGAGG 

1230 1260 1290 
PA 75 CTGGGAAGCCTAGAGAAGGCTGTGAGCCAAGGAGGGAGGGTCTTCCTTTGGCATGGGATGGGGATGAAGTAAGGAGAGGGACTGGACCCC 

1320 1350 1380 
PA 75 CTGGAAGCTGATTCACTATGGGGGGAGGTGTATTGAAGTCCTCCAGACAACCCTCAGAGTTTGATGAGTTTCCTAGTAGAACTCACAGA~ 

PA 75 ATAAAGAGCTGTTATACTGTG(A) N 

Figure 2: Comparison o£ the nucleotide sequences of PA ?5, PA $2S 
and PA 424. The dotted lines represent open spaces. The open 
arrow head represents the end of the signal peptide and the 
b e g i n n i n g  o£  t h e  p r o p e p E i d e .  The  s o l i d  a r r o w  h e a d  r e p r e s e n t s  t h e  
sequence encodin£ the end o£ the propeptide and the beginning of 
the mature protein. The sequences which code for a stop codon and 
the poly[A) signal sequences are underlined. Poly(A) tails are 

given by the symbol: (A) n. 
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PA 75 
PA 525 
PA 42~ 

-20 ~ I 20 
IiVFLTLSVTWIGAAPLILSRIVGRLECEKHSQPWQVLVASRGRAVCGG 

V F L T L  S V T W l G A A P L  I L  SR I V G R L E C E K H S Q P W O V L V A S R G R A V C G G  
V F L I L S V T W l  G A A P L  I L S R I V G R L  E C E K H S Q P W Q V L V A S R G R A V C G G  

30 8O 
V L V H P Q W V L T A ARC I R N K S V I L L G R H S L F H P E D T G Q V F Q V S H S F P H P L Y D M S L L K N R F 
V L V H P Q W V L I A AIHIC I R N K S V I L L G R H S L F H P E D T G Q V F Q V S H S F P H P L Y D M S L L K N R F 
V L V H P Q W V L T A A[H~C I R N K S V I L L G R H S L F H P E D T G Q V F Q V S H S F P H P L Y D M S L L K N R F 

90 140 
L R P G D D S S H ~ L  M L L R L S E P A E L T D A V K V M D L P T 0 E P A L g T T C Y A S G W G S I E P E E F L T P 
L R P G D D S S H  L M L L R L  S E P A E L  T D A V K V M D L  P T Q E P A L G T T C Y A S G W G S I E P E E F L T P  
L R P G D D S S H  L M L L R L S E P A E L I D A V K V M D L P T Q E P A L G T T C Y A S G W G S I E P E E F T A G  

150 ,200 
K K L Q C V D L H V I S N O V C A Q V H P Q K V T K F M L C A G R W T G G K S I C S G D~G g P L V C N G V L Q G I 
K K L Q C V D L H V I S N D V C A Q V H P Q K V T K F M L C A G R W T G G K S T C SIW V L I T E L T M P A L P M V 
P r}GAA G SP D AWV* 

210 
T S W G S E P C A L P E R P S L Y T K V V H Y R K W l K D T I V A N P *  I 
L H G S L  V P W R G G V *  

FIGURE 3 :  Comparison oF the predicted amino acid sequences oF 
PA ?S, PA 525 and PA 424 proteins. The identical sequences are 
boxed. The small boxes contain the amino acids that are thou£ht 
t o  be  r e s p o n s i b l e  ~ o r  t h e  s e r i n e  p r o t e a s e  a c t i v i t y  o~  t h e  
p r o t e i n .  

contains at exactIy the same position a 113 bp intron (4). 

Especialiy the First 61 bp of this sequence are highly conserved 

b e t w e e n  P A  4 2 4  a n d  h G K - 1 .  T h e  p o l y { A )  t a i l  o F  P A  4 2 4  i s  p r e c e d e d  

b y  a n  A A G A A A  m o t i v e  w h i c h  p r e s u m a b l y  s e r v e s  a s  t h e  

p o l y a d e n y l a t i o n  s i g n a I .  T h e  A A G A A A  s e q u e n c e  i s  s i t u a t e d  w i t h i n  

the coding region oF PA ?S. A possible mature protein product oF 

PA 4.24 will have a size of 1 5 6  amino acids oF which t h e  First 140 

amino acids identical to PA 95 [Figure 3) . 

Sequence anaIysls of PA 525 showed t h a t  i t  contains a Fragment of 

442 bp, in which the Nco I and Pat I site ace situated, which is 

n o t  p r e s e n t  i n  P A  ? S .  T h e  d i v e r s i o n  F r o m  t h e  P A  ? S  s e q u e n c e  

b e g i n s  a t  p o s i t i o n  6 2 0  ( F i g u r e  2 )  . S t a r t i n g  a t  p o s i t i o n  1 0 6 2  o f  

PA  $ 2 S  t h e  s e q u e n c e  F u r t h e r  p a r a l l e l s  t h a t  o F  P A  ? S .  PA  7 5  l a c k s  

t h e  3 " - 2 0 3  b p  o f  PA  9 S ,  i n c l u d i n g  t h e  p o l y a d e n y l a t i o n  m o t i v e .  F o r  

s e v e r a l  r e a s o n s  i t  i s  l i k e l y  t h a t  P A  5 2 5  r e s u l t s  F r o m  a l t e r n a t i v e  

s p l i c i n g .  ] h e  s t r u c t u r e  r e v e a l s  i t  t o  c o n t a i n  a s p l i c e  a c c e p t o r  

s i t e ,  b u t  not t h e  GT donor c o n s e n s u s  s e q u e n c e  { F i g u r e  2 } .  

C o m p a r i s o n  o F  PA  $ 2 S  w i t h  t h e  s t r u c t u r e  o F  t h e  h G K - 1  g e n e  s h o w s  

t h a t  h G K - 1  c o n t a i n s  a n  i n t e r v e n i n g  s e q u e n c e  a t  a n  i d e n t i c a l  

p o s i t i o n  ( 4 ) ,  h o w e v e r ,  t h i s  i n t r o n  i s  m u c h  l a r g e r  ( 1 3 3 9  b p ) .  T h e  

PA $25 internal Fragment is highly homologous to the last 446 bp 
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~ b ~ C ~ COw COW GO LLI 

n n nO .  

5,6m 

4.7-- 

3.2-- 

1.9-- 
1.5-- 

0.9-- 
0.5-- 

F i g u r e  4 :  N o r t h e r n  b l o t s  o~ PC 82 and PC EW p o l y  A+RNA 
h y b r i d i z e d  w i t h  d t £ ~ e r e n t  PA p r o b e s ,  a;  S ' - E c o  R I - S a c  I 
£ r s £ m e n t .  b;  3" -Bam H I - E c o  RI ~ r a E m e n t . c ;  Nco I - P s t  I ~ra£ment 
o~ PA 525.  

o~ the hGK-I intron. Preliminary data ~rom a recently isolated 

£enomic PA clone confirm that the 442 bp ~ra£ment o~ PA $2S is 

part o£ a larger intervenin£ sequence (data not shown] . 

T r a n s l a t i o n  o~ PA 52S mRNA w i l l .  r e s u l t  i n t o  a m a t u r e  PA p r o t e i n  

o~ 214  a m i n o  a c i d s ,  The  t e r m i n a l  28 a m i n o  a c i d s  o£ t h i s  p r o t e i n  

will be different £rom the PA ?S protein (fi£ure 3). 

The 380 bp Eco RI - Sac I £ra£ment common ~or the various PA cDNA 

clones was used to analyze by Northern blottin£ PA mRNA 

e x p r e s s i o n  i n  t h e  PC 82 a n d  PC EW human p r o s t a t e  t u m o r s  

( £ i £ u r e  4)  . A t  l e a s t  s e v e n  d i f £ e r e n t  h y b r i d i z i n £  t r a n s c r i p t s  w e r e  

o b s e r v e d  r a n £ i n £  i n  s i z e  £ r o m  0 . 5  t o  5 . 6  k b .  The  1 . 5  kb b a n d  

r e p r e s e n t s  t h e  m a j o r  mRNA s p e c i e s .  To o b t a i n  a d d i t i o n a l  

information identical blots were hybridized with the 3"-Sam HI - 

Eco RI fra£ment o~ PA 525 and the Nco I - Pst I PA 525 ~ra£ment 

as p r o b e s  ( ~ i E u r e  4 b , c ) .  The  0 . 5  k b ,  o . g  kb a n d  t h e  a b u n d a n t  1 . 5  

kb  mRNA t r a n s c r i p t s  c o u l d  n o t  be d e t e c t e d  by  t h e  Nco I - P s t  I 

p robe .  The Bam HI - Eco B l  ~ra£ment s p e c i f i c a l l y  h y b r i d i z e d  w i t h  

the  £ i v e  l a t t e r  mRNA's. These da ta  can be e x p l a i n e d  by assumin£ 

that PA 95 corresponds to the major 1.5 kb mRNA species and 

PA 4 2 4  t o  t h e  0 . 9  kb mRNA. PA 5 2 5  r e p r e s e n t s  t h e  m a j o r  p a r t  o£ 

t h e  1 . g  kb  t r a n s c r i p t .  

D i s c u s s i o n  

I n  t h i s  s t u d y  t h e  c h a r a c t e r i z a t i o n  o f  t w o  n o v e l  PA cDNA c l o n e s ,  

PA $2S a n d  PA 4 2 4 ,  i s  d e s c r i b e d  a n d  e v i d e n c e  i s  p r e s e n t e d  s h o w i n g  
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t h a t  t h e s e  c D N A ' s  c o r r e s p o n d  t o  a 1 . 9  a n d  a 0 . 9  k b  P A  mRNA 

s p e c i e s ,  r e s p e c t i v e l y .  PA 5 2 5  r e s u l t s  f r o m  a l t e r n a E i v e  s p l i c i n g ,  

PA 4 2 4  f r o m  i n t r o n  r e t e n t i o n  a n d  a l t e r n a t i v e  p o l y a d e n y l a t i o n  a s  

c o m p a r e d  t o  PA ? 5 ,  w h i c h  r e p r e s e n t s  t h e  m a j o r  PA I.S k b  

t r a n s c r i p t .  The  AAGAAA p o l y a d e n y l a t i o n  m o t i v e  o f  PA 4 2 4  i s  

r e m a r k a b l e .  As; c o m p a r e d  t o  t h e  AATAAA c o n s e n s u s  s e q u e n c e ,  t h e  

AAGAAA s i g n a l  h a s  b e e n  r e p o r t e d  t o  b e  v e r y  w e a k  ( 2 3 }  . 

I £  i s  p r e s u m e d  t h e f t  PA $ 2 5  a n d  PA 4 2 4  e n c o d e  v a r i a n t  f o r m s  o f  t h e  

m a j o r  35  kD PA p r o t e i n .  E v e n  i £  t h e  145 bp  i n t e r v e n i n £  s e q u e n c e  

o £  PA 4 2 4  is s p l i c e d  o u t ,  t h e  r e s u l t i n ~  p r o t e i n  w i l l  be  d i f f e r e n t  

f r o m  PA 7 5 .  PA 4 2 4  c o n t a i n s  t h e  i n f o r m a t i o n  ~ o r  a p r o t e i n  o f  1S6 

amino acids, PA 525 will be able to encode a 218 amino acid 

protein. There are data available indlcating that alternative 

forms o~ the PA protein exist. Puri¢ied PA protein preparations 

contain, in addition to the 3S kO protein, at least one or two 20 

- 25 kO proteins, which speci£ically interact with monoclonal 

antibodies against PA (8] . These proteins ape likely candidates 

as products o-F different PA mRNA species. Alternatively they c a n  

be the result of proteolytie deEradation 0£ the 3S kD protein 

species. 

The histidine residue at position 41, the asparagine at 96 and 

the serine at position 189, which are important for the 

proteolytic activity o~  kallikFeins (24), are also f o u n d  in 

PA '7S (see fi£ure 3} . Histidine 41 and aspara£ine 9G will be 

present in the protein products o~ PA 52S and 424. However, the 

C-terminal part will be completely different and serine 189 will 

be lack~n£. No d o u b t ,  this will strongly influence the enzymatic 

properties of these proteins (24) . At present, it is not yet 

possible to predict a cellular function o f  the PA S25 and 4 2 4  

proteins. Expression of PA 52S and 424 and characterization o~ 

purified PA 525 and 424 protein c a n  establish whether these 

proteJ~ns show (modi£ied) enzymatic activity. 
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