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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 pBGS9 (2). E.coli TG1 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 penA, was
subcloned into bacteriophage M13 and sequenced on both strands
using a series of oligonucleotide primers.

GATATCTGGTTTGT CCATAGGGAAAGCT CCTTTACATGAGT CATACTGGAAGACTAGATCAGGGXATAGT CACACTT CATTATAACACATAATATAAGGATAGATAAATAAAkACGCAT C 1 2 0
1

TCTGTTTTAAAAACGAAAAAkAT CGAAAAAGCTTCTCTCTTTTCCATAATSTTTCTACT CAAkATTGTGGTACAATTAkAGAGTALAG ATTTT.kAGTTAGA.kATGAGACTGATTT GTATGAGAAA 2 4 0
20 40

F N S H S I P I R L N L L F S I V I L L f M T I I G R L L Y M Q V f NH D r Y E
ATTAACAGCCATTTCCAATCGATTCGG CTTAATTTATTGTTTTCAATCGTCATTTTACTCTTTATGACCATTATTGGTCGTT TGTTA TATAAGCAGGTTTTCAACAAGGATTTTTACGA 3 6 0

60 280
K K L A S A S Q T K I T S S S A R G E I Y D A S G K P L V E N T L K Q V VSS T

AAAAAAG CTAG TCAGCTAGTCAGACCAAGATTACAAGCAGTTCAGCCCGTGGGGAkATTTATGATGCTAGTGGAAAACCTTTGGTAGAAAATACGTTAAAGCAGGTTGTTTCCTTTAC 4 8 0
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 N L T E R A G D Y Y L A D P
G CGTAGCAATAAAATGACGG CTACAGACTTAAAAGAAACAG CTAAAAAGTTACTGACTTATGTGAG CATCAGTTCTCCAAATTTGACAGAACGAG CTGGGGATSACTATTTGGCTGATC C 6 0 0

140 160
E 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 N A V D S V Q T S Q

TGAAATCTATAAAAAAATAGTGGAAG CTCTC CCAAGCGAGAAACG CTTGGATTCAGATGGCAATCGT CTATC CGAATCAGALACTGTATAACAATG CGGTCGATAGTGTACAAACGAGT CA 7 2 0
180 2*400

L N Y T E D E K K E I Y L F s Q L N A V G N F A T G T I A T D P L N D S Q V A V
ACTAAACTATACG AG GATGAAAAGAAAGAAATCTATCTTTTTAG TCAGTTAAATGCTGTTGGAAACTTTGCAAGGACATTCTACAGAT C CTCTAAATGATT CTCAGGTGG CTGT 8 4 0

220 240
I A S I S K E M P G I S I S T S W D R K V L E T S L S S I V G S V S S EA A G L

T ATTG CCTCTATTT CAAAGGAG ATG C CTGGCATTAGTATTT CTACTTCTTGGGATAGAAAGGTTTTGGAkACTTCCCTTTCTTCTATAGTTGGGAGTGTATCCAGTGAAAAAGCTGGTCT 9 6 0
260 280

PS A E ALYL K K G Y S L N D R V G T S Y L E K Q Y E E T L Q G 0 R S V K E
CC CAGCGGAAGAAG CAGAAG CCTATCTTAAAAAAGG CTATTCT CTAAATGACCGTGTAGGAACCT CCTATTTGGAAAAG CAATATGAAGAGAC CTTACAAGGAAAACG CT CGGTAAAAGA 1 0 8 0

300 320
I H L D K Y G N M E S V D T I E E G S K G N N I K L T I D L A 0Q D S V D A L L

AATCCATCTGGATAAATATGGCAATATGGAATGCAGGATACAATTAGTAAGGTAGTAAGGGAAACAATATCAAACTGACCATTGATTTGG CTTTCCAAGATAGCGTGGATGCTTTACT 0200
340 360

K S Y F N S E L E N G G Y S V Y A V A L N P K T G A V L S M S G I K H D
GAAAAAGTTATTTCAATTCTGAGAGCAAAATGGTGGAGCCAAAATATTTGAGGTGTCTATGCAGTCGCCCTTAACCACAAAAACAGGTGCGGTTTTGTCTATGTCAGGGATTAAACATGA 1320

380 600
L K T G E L T P D S L G T V T N V F V P G S V V K A A T I S S G W E N G V L S G

CTOTGAAAACG GI ACA6 T T A CGACCTGATT C CTTGG GAACGGTAACCAATGTCTTTGTTC CAGGTTCGGTTGTCAAGGCGGCGACCACATGACTCAGGTTGGGAAAATGGASGTCAGG 14 4 0
420 440

N Q T L T D Q S I V F Q G S A P I N S W Y T Q A Y G S F P I T A A L E Y S S
AAAC AGACCTTGACAGA C{AG T C CATTGT CTT C CAAGGTTCAGCTCCCATCAATTCTTGGTATACTCAGG CTTACGGTTCATTCC CTAT CACAG CGGTC CAAGCTCTGGAGTATTCAT C 156 0

460 480
N T y A S Q T A L G L M G Q T YN P N M F V G T S N L E S A M E K L R S T F G E

AAATACCTATATGGT C AAAC AG C TTAGGT CTTATGGGG CAAACCATTCAACCCATATG TTGTCGG CACCAGCAATCTAGAGTCTGCTATGGAGAAACTGCGTTCAAACCTTTGGCGA 16 8 0
500 520

Y G L . T A T G I D L P D E S T G F V P K E Y S F A N Y I T N A F G Q F D N Y T
ATATGG CTTGGGTTACTG CG ACAGGAATTGAC CTACCAGATGAATCTACTGGATTTGTT CC CAAAGAGTATAG CTTTGCTkATTACATTACTAATG CCTTTGGG CAGTTTGATAACTATAC 18 0 0

540 560
P M Q L A Q *i v A T I A N N G V R V A P R I V E G I Y G N N D K G G L G D L I Q

G CCGATG CAGTTGG CT CAG TATGTAG CAACTATTG CAAATAATGGTGTTCGTGTGGCTCCT CGTATTGTTGAAGGCATTTATGGTAATAATGATAAGGGAGGACTGGGTGACTTGATTCA 192 0
580 600

Q L Q P T E M N K V N I S D S D M S I L H Q G F Y Q V A H G T S G L T T G R A F
G CAACTG CAACCCGAAC AG AGAT G AATAAG GT CAATATATCCGACTCCGATATGAGCATCTTG CACCAAGGTTTTTATCAGGTTG CCCATGGTACTAGTGGATTGACkACTGGACGTGCCTT 2 0 4 0

620 640
S N G A L V S I S G K T G T A E S Y V A D G Q Q A T N T N A V A Y A P S D N PQ

TTCAAATGGTG CCTTGGTAT CCATTAGCGGAAAAACAGGTACAG CCGAAAGCTATGTGGCAGATGGTCAG CAAGCAACCAATACCAATGCGGTGGCCTATG CCCCATCTGATAAT CCCCA 21l6 0
660 679

I A V A V V F P H N T N L T N G V G P S I A R D I I N L Y Q K Y H P N N
AATCGCTGTCG CAGTGG T CTTTCCTCATAATACCAAT CT&ACAAATGGTGTAGGAC CTTCCATTG CGCGTGACATTAT CALATCTCTATCAAIATACCATCCkATGkACTAGAAAGGAAA 2 2 8 0

Fig.l. 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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