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Cloning of Group A Streptococcal Pyrogenic Exotoxin-B Gene and its Recombinant Protein
Expression in Culture Supernatant
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Abstract

Streptococcal pyrogenic exotoxin B, a conserved cysteine protease] SPE B/SCPO released
by group A Streptococcus] GASO strains, is considered to be an important virulence factor of this
bacterium. This paper reports the cloning of gene encoding SPE B/SCP. For production of re-
combinant SPE B/SCRI rSPE B/SCPL, the primers specific for the SPE B/SCP gené] spe bOwere
designed based on its nucleotide sequence. Polymerase chain reactiori] PCROwas performed with
the genomic DNA of GAS strain NZ131 as a template. The amplified PCR products were purified
and cloned into the pBluescript Il SK* plasmid vector. The vector was transformed into Es-
cherichia colid E. coliC} JIM109. The rSPE B/SCP and its recombinant proenzymel rzym[] were se-
creted in the culture supernate of the transformant. The rSPE B/SCP was purified from the su-
pernatant by sequential chromatography on DEAE-Sepharose, matrix gel Red A and Sephadex
G-50 columns. The purified rzym and rSPE B/SCP, respectively, gave a single band with a mo-
lecular weight approximately 40 kDa and 27 kDa on SDS-polyacrylamide gel electrophoresis, and
reacted with anti-SPE B/SCP antibodies in Western Blot analysis. This is the first report in which
rSPE B/SCP was obtained from the culture supernate of the transformantd J Nippon Med Sch
2001; 68: 222—23200
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Fig.1 Construction of SPE B/SCP expression vector. The expression vector is based on the spe b of GAS
NZzZ131. The spe b was amplified by PCR from GAS NZzZ131 chromosomal DNA and cloned into the
multiple-cloning site of pBluescript 11 SK* to yield pSK-SCP.
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Fig.2 Nucleotide and its deduced amino acid
sequence of spe b and SPE B/SCP.
A 1,479 bp of inserted fragment includ-
ing 1,194 bp of open reading flame was
analyzed. Possible promotor( -10 and -
35CAand Shine-Dalgarnal S.D.[sequences
are indicated 0 GenBank accession no.
A0512980

!
MNKKKLGIRLLSLLALGGFVLANPVFADQNFA

NzZ131 1 KEAQDSAITFIQKSAAIKAGARSAE
Y L R R e e e
86-858 1" MNKKKLGIRLLSLLALGGFVLANPVFADQONFARNEKEAKDSAITFIQKSAAIKAGARSAE
61' DIKLDKVNLGGELSGSNMYVYNISTGGFVIVSGDKRSPEILGYSTSGSFDVNGKENIASF
*********************************‘k****************.*********
61" DIKLDKVNLGGELSGSNMYVYNISTGGFVIVSGDKRSPEILGYSTSGSFDANGKENIASF
b
121" MESYVEQIKENKKLDTTYAGTAEIKQPVVKSLLDSKGIHYNQGNPYNLLTPVIEKVKPGE
I R G G R R R R T s
121" MESYVEQIKENKKLDTTYAGTAEIKQPVVKSLLDSKGIHYNQGNPYNLLTPVIEKVKPGE
181' QSFVGQHAAT ATATAQIMKYHNYPNKGLKDYTYTLSSNNPYFNHPKNLFAAISTRQY
P L L R L T R R T T
181" QSFVGQHAAT ATATAQIMKYHNYPNKGLKDYTYTLSSNNPYFNHPKNLFAAISTRQY
241' NWNNILPTYSGRESNVQKMAISELMADVGISVDMDYGPSSGSAGSSRVQRALKENFGYNQ
hhkhkhkhkhkkhkhkhkhkhkhkhkhkhdhhhhkhkhkhhhhhhkhhhhhhhkhkhhkhkhkhhhhhhkhkhkdkk bk dkkkxxk*x
241" NWNNILPTYSGRESNVQKMAISELMADVGISVDMDYGPSSGSAGSSRVQRALKENFGYNQ
301' SVHQINRSDFSKQDWESQIDKELSQNQPVYYQGVGKVGGHAFVIDGADGRNEFYHVNWGWG
****************‘*******************************************
301" SVHQINRSDFSKQDWEAQIDKELSQNQPVYYQGVGKVGGHAFVIDGADGRNFYHVNWGWG
361' GVSDGFFRLDALNPSALGTGGGAGGFNGYQSAVVGIKP
e o e e ok Kk ok ok Kk ok ok ko ko ok ok ok ok ok ok ok ok ok ok ok ok k ke k
361" GVSDGFFRLDALNPSALGTGGGAGGFNGYQSAVVGIKP

Fig.3 Amino acid sequence similar-
ity between rSPE B/SCP and
SPE B.

The sequences of spe b is that
reported by Hauser et all 190
using FASTA search method.
Matched amino acidd ” O and
similar amino acid] . Owere in-
dicated. The probable cleav-
age sites of the signal peptide
0« Oand zymogerd {:Oare in-
dicated. The N-terminal se-
quences of rzym0Od ,,...00 and
rSPE B/SCPO —0 were indi-
cated. Box is indicated the ac-
tive site of SPE B/SCP as cys-
teine protease.
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Fig.4 Elution profile and protease activity of the
fraction on Sephadex-G50. The Culture filtrate
was brought to 800 saturation with ammo-
nium sulfate. After centrifugation, the pellet
was dissolved in a small volume of 20 mM Tris
buffer, pH 8.0 and dialyzed against the same
solution. Dialysed solution was diluted 4-fold
with distilled water and incubated with DEAE-
Sepharose at pH 8.0. The DEAE-unbind frac-
tion was collected by filtration and concent-
rated using PM10 membrane. Concentrated
solution was applied to a matrix gel Red A co-
lumn, eluted with 20 mM Tris buffer-200 eth-
anol. The fraction s containing protease activ-
ity were collected, applied to a column of Se-
phadex-G50 gel, and then eluted with 0.1 M
ammonium bicarbonate. Fractions were moni-
tored for absorption at 280 nm[ e [J and pro-
tease activityd O O
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Fig.5 Western blot analysis of SPE B/SCP. Zymo-
gen and SPE B/SCP were subjected to SDS-
PAGE and transferred to a nitrocellulose
membrane. The membrane was incubated
with rabbit anti-SPE B/SCP antibody. Lane 1;
native zymogen, lane 2; rzym, lane 3; nSPE B/
SCP, and lane 4; rSPE B/SCP. Arrows indicate
the molecular weight marker.
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Fig.6 Effect of E 64 and Box-LVG-CHN. on protease
activity of nSPE B/SCP and rSPE B/SCP. Ten
ul of each SPE B/SCP were incubated with
the 1 mM DTT at 370 for 25 min. After that,
75 ul of azocazeinO 2.7 mg/ml0 were added to
the activated SPE B/SCP solution containing
E 64 or Box-LVG-CHN.. The final concentra-
tionsO uMO of each inhibitors were shown. All
protease assays were conducted at least in
triplicate. E64; 0.1 uM: 2.6+ 1.00, 0.5 uM: 9.5+
160, 5.0 uM: 95.7+ 1.30, 10.0 uM: 96.9+ 0.40
and Box-LVG-CHN. ; 1 uM: 6.6+ 240, 5.0 uM:
105+ 2.30,10.0 uM: 27.6+ 240, 20 uM: 55.2+
080,40 uM: 81.6x 040.
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Fig. 7 Effect of protease inhibitorsO E64; 50 uM and
Box-LVG-CHN,[ to each of SPE B/SCPs on a
agar plate containing skim milk. Ten pl of
rSPE B/SCP and inhibitord E64; 50 uM and
Box-LVG-CHN: ; 40 uMO were poured in wells

0 7 mmO of agar containing 1.50 . The plates
were incubated overnight at 370 . All SPE B/
SCP were activated with 1 mM DTT. A; L.
nSPE B/SCP, 2: nSPE B/SCP and E640 5.0
uMO 3: nSPE B/SCP and Box-LVG-CHN,O 40
uM0O B; 1. rSPE B/SCP, 2: rSPE B/SCP and
E640 5.0 uMO 3: rSPE B/SCP and Box-LVG-
CHN,O 40 uMO
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