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Previously only part of the penicillin-binding protein 2B gene
(penA) of Streptococcus pneumoniae had been cloned and sequenced
(1). The whole of penA was isolated on a 3.2-kb EcoRV fragment and
cloned into pBGSY9 (2). E.coli TGl containing the resulting plasmid
(pCGD3) expressed large amounts of a novel penicillin-binding
protein of 74kD. A fragment of the insert, containing the
previously unsequenced amino-terminal coding region of pend, was
subcloned into bacteriophage M13 and sequenced on both strands
using a series of oligonucleotide primers.

GATATCTGGTTTGTCCATAGGGAAAGCTCCTTTACATGAGTCATACTGGAAGACTAGATCAGGGAATAGTCACACTTCATTATAACACATAATATAAGGATAGATAAATAAAAACGCATC 120
1

R K
TCTGTTTTAAAAACGAAAAAATCGAAAAAGCTTCTCTCTTTTCCATAATTTTCTACTCAAATTGTGGTACAATTAAGAGTAAGATTTTAAGTTAGAAATGAGACTGATTTGTATGAGAAR 240

s H s 1 P I R L N L L F 5 I V I L L F M T I I G RLULJY M Q UV P KKTUDTF Y E
ATTTAACAGCCATTCGATTCCGATTCGGCTTAATTTATTGTTTTCAATCGTCATTTTACTCTTTATGACCATTATTGGTCGTTTGT AGGTTTTCAACA TTTTACGA 360
60 80

1 Y s 6 K P L V EN T L F T
AAAAAAGCTAGCCTCAGCTAGTCAGACCAAGATTACAAGCAGTTCAGCCCGTGGGGAAATTTATGATGCTAGTGGAAAACCTTTGGTAGAAAATACGTTAAAGCAGGTTGTTTCCTTTAC 480
100 120

R S N K M T A T D L K E T A K K L L T Y V S I s s P R L A D P
GCGTAGCAATAAAATGACGGCTACAGACTTAAAAGAAACAGCTAAAAAGTTACTGACTTATGTGAGCATCAGTTCTCCAAATTTGACAGAACGAGCTGGGGATTACTATTTGGCTGATCC 600

£ I Y K K I V E A L P S E K R L D S D G N R L S E S E L Y NN A V DS V Q@ T S

TGAAATCTATAAAAAAATAGTGGAAGCTCTCCCAAGCGAGAAACGCTTGGATTCAGATGGCAATCGTCTATCCGAATCAGAACTGTATAACAATGCGGTCGATAGTGTACAAACGAGTCA 720
200

L N ¥ T E K E I Y L F S Q L N AV G N F A T G T I A T D P L N D S Q V A V

ACTAAACTATACAGAGGATGAAAAGAAAGAAAT CTATCTTTTTAGTCAGTTAAATGCTGTTGGAAACTTTGCGACAGGGACCATTGCTACAGATCCTCTAAATGATTCTCAGGTGGCTGT 840
220

1 A S 1 S M P G I § I S T S W DR K V L ET S 5L S S I VG S V S S E K AG L
TATTGCCTCTATTTCAAAGGAGATGCCTGGCATTAGTATTTCTACTTCTTGGGATAGAAAGGTTTTGGAAACTTCCCTTTCTTCTATAGTTGGGAGTGTATCCAGTGAAAAAGCTGGTCT 960
280

A E E A E A Y L K K G Y S L N DR UV G TS Y L E K QY EETTULGQGXKT RS V K E
CCCAGCGGAAGAAGCAGAAGCCTATCTTAAAAAAGGCTATTCTCTAAATGACCGTGTAGGAACCTCCTATTTGGAAAAGCAATATGAAGAGACCTTACAAGGAAAACGCTCGGTAAAAGA 1080
300 320

H L D K ¥ G N M E SV DT I ETEGS K G N NI KLTTIODTLATFQDS V D AL L
AATCCATCTGGATAAATATGGCAATATGGAAAGCGTGGATACAATTGAGGAAGGTAGTAAGGGAAACAATATCAAACTGACCATTGATTTGGCTTTCCAAGATAGCGTGGATGCTTTACT 1200
340 360

s ¥ F N~ s E L E N G 6 A K Y S E G V Y A V A L K P K T G A M S G I K H
GAAAAGTTATTTCAATTCTGAGCTAGAAAATGGTGGAGCCAAGTATTCTGAAGGTGTCTATGCAGTCGCCCTTAACCCAAAAACAGGTGCGGTTTTGTCTATGTCAGGGATTAAACATGA 1320
380

*
L K T 6 E L T P L 6 T V T NV F VPGS V V KAATTIS S G WET NGV L S
CTTGAAAACGGUAGAGTTSACGCCTGATTCCTTGGGAACGGTAACCAATGTCTTTGTTCCAGGTTCGGTTGTCAAGGCGGCGACCATCAGCTCAGGTTGGGAAAATGGAGTCTTGTCAGG 1440
420 440

N s A P I N S W Y G s F P I T A V Q A L E Y S
AAACCAGACCTTGACAGACCAGTCCATTGTCTTCCAAGGTTCAGCTCCCATCAATTCTTGGTATACTCAGGCTTACGGTTCATTCCCTATCACAGCGGTCCAAGCTCTGGAGTATTCATC 1560
460 80

N T Y MM v Q@ T A L G L M G Q T Y Q P M F VvV G T s N L E S A M E K L R S T F G
AAATACCTATATGGTCCANACAGCCTTAGGTCTTATGGGGCAAACCTATCAACCCAATATGTTTGTCGGCACCAGCAATCTAGAGTCTGCTATGGAGAAACTGCGTTCAACCTTTGGCGA 1680
520

¥ 6 L 6 T a T G I D L P D E S T F VvV P K E Y S F A N Y I T N A F G Q F D N Y T
ATATGGCTTGGOTACTGCSACAGGAATTGACCTACCAGATGAATCTACTGGATTTGTTCCCAAAGAGTATAGCTTTGCTAATTACATTACTAATGCCTTTGGGCAGTTTGATAACTATAC 1800

N G V R I v E G I ¥ 6 N N D K G G L G D L I Q
GCCGATGCAGTTGGCTCAGTATGTAGCAACTATTGCAAATAATGGTGTTCGTGTGGCTCCTCGTATTGTTGAAGGCATTTATGGTAATAATGATAAGGGAGGACTGGGTGACTTGATTCA 1920
580 600

@ L Q@ P T M N K V N I S D S D M S I L H Q@ G F Y Q Vv H G
GCAACTGCAACCGACAGAGATGAATAAGGTCAATATATCCGACTCCGATATGAGCATCTTGCACCAAGGTTTTTATCAGGTTGCCCATGGTACTAGTGGATTGACAACTGGACGTGCCTT 2040
620 640
G A L Vs I S 6 K TG T AZES Y V A DG Q AT N T N A VY A Y AP S DN P Q
TTCAAATGGTGCCTTGGTATCCATTAGCGGAAAAACAGGTACAGCCGAAAGCTATGTGGCAGATGGTCAGCAAGCAACCAATACCAATGCGGTGGCCTATGCCCCATCTGATAATCCCCA 2160
660 679

V AV vV F P HNTNTILTNGUV G P S I A D I I N L Y Q K Y H P M N *
AATCGCTGTCGCAGTGGTCTTTCCTCATAATACCAATCTAACAAATGGTGTAGGACCTTCCATTGCGCGTGACATTATCAATCTCTATCAAAAATACCATCCAATGAACTAGAAAGGAAA 2280

Fig.1. The sequence shown is that of the penA gene of S.pneumoniae
strain R6. The active site serine is marked with an asterisk.
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