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KRl OB IIBRERIUE S SAE T TORE, »5idRE
DRERK, E5ITiX CO: BERITOAEFIIL - TEA
BB LBEV, ZODOFRRTRABORMIFII MR
o THTFLL—FBLEZWEVIHBBEDBAEL TV S,

CDE3 TP, WAREBRADRET ytA 2FH
LT, BEMBDBICEET 2MRRAOHFEL, BREME%
BEEAWAPCREICL > THRIBL, FRFICRAREZEEL,
ZORERRE LB L -OTHRET 5.
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EBRICHL7- 288 REDHFEA SVilliE, 1994
10 A» 5 1995 4 3 HOMMIC, HNRFEFM OSBRI
CRBELZARHRDODDTH B, REKITWAERE B
XDy—FR77*1 5 (KRP{LER) THRRL, i
DEFTTYUMEEHCICHREINTE, Lo T,
BOREFEL &I PCR IIRARIHOBH TR
bDOTH5b,

2) RMOEE

Bikethiz 2 ml @ Mueller-Hinton broth (Difco) H
CRR L7, ZORRBEOZI0ul ZO MY V1 MBSE
KEH No. 2 (BRBETER), @Faal— PEX
B (BERELER), @< r=v PEERH (R

L8, @QFIHF VA XSRS (RFLER) O
FhERIZBAL, OLOIZDWTI CO: %, L
@OV TIRFRERZIT- 700 HEEHG 35T, 24
BRI E L7oA%, MBERFEHICOWVTIZ48RHE
KHMIRREDOREOAELHEI O, &b, mMBE
REMFICREFLTCE-MARBOBERT, K1#d
729100 colony (1x10* CFU/ml &% %) LEDRE
RO ONIFGEE (+++), 10~99 colony (1%10°
~<1x10* CFU/ml) TH»5%HE% (++), 10 colony
UTF (<1x10° CFU/ml) THA2HE% (+), MkR
HHORENZDONBVEEE (=) LRAL
3) 794%—
MRRERBOLDNDT 54— LTiE, KEIC
BAEDRIZFTHLHCHMMME (autolysin) BIZTF
(IytA) OBEXEERFNICH &ET&, Fig. 1 TRT—H/HD7
F4 3 —%FZE L7, sense MliX 694 bp 75 D20
mer DAV IX 7 LAFF, antisense Hlid 945 bp A
5D 22mer DAY IAZVLAFFTHY, TDTS54
I—IlX o THIEIN S DNA KR X 273 bp TH 5,
4) PCR
HEELEBLABRVOBRE 15ml 2Ty Y
FV7Fa2—7I28BL, 4C, 7,000 rpm, 5 7F#E L
LERLL, LEZIEIRZEEITHETES8, 10ul @
BERFAKEMZT, IFV—TLBEHL, it
BO2ul % 20 ul DBEHEBAY PCR HF 2 -7z
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‘ Product length: 273 bp ]

Fig. 1.

Sequences of oligonucleotide primers and their positions in the lytA

gene of Streptococcus pneumoniae used in this study. The nucleotide
sequences are numbered on the basis of data reported by Garcia P et al,

Gene 43: 265~272, 1986.

7zo BWBMOMIX, 100 mM Tris-HC1 (pH 8.9),
1.5 mM MgCl, 80 mM KCl, 500 ug bovine serum
Alb/m], 0.1% sodium cholate, 0.1% triton X-100, 200
ug proteinase K/ml, 0.45% tween 20, 0.45% nonidet
P-40TH 59,

PCR H ¥ 2 — 7 thermal cycler (Gene Amp 9600
R : Perkin-Elmer Cetus) {2 v FL, 60C T 20 4,
94C T 10 T OBEBMEL T o720 KIS, Fa—TZ2W
DHLT, 794—RAEWELE 5ul TOMEAH,
B U thermal cycler iy P LT, 94C 2% 30 #,
55C A% 30 ¥, 72C 4 1 #DE&HTT 30 ¥4 700
DNA ¥R %7 - 72,

COLHITLTHONEF VI VIE 3BT Fa—R 4
WIZTERKE %47\, ethidium bromide Rl X -
TDNADNRY FEBEL ¥4 Xv—H—L LT
&, pUC 19% Mspl THIK L7-d D% H 7=,

5) PCR DRXE

PCR DBENEIZGLREBEL» S SRS -l
HH 19 HORMRRE % A7z, 10 ml ® Todd Hewitt
broth (TH broth: Difco) ICHREZHEML, CO.EE
TI2T 18 KeRRiE#E L 7o ¥H, T 1 ml 2§ikk%
10 ml @ TH broth IZHZ 20X, S56IC 2 RHAEEL:
W ZREE Lz, BlROAERLEX, TH broth M
WT 10 EART 2 BT, ThiBi 2 #HFR%10
BT o7,

Hig X h7: DNA oREZICOVTIR, v—h—44f X
ELTHWA pUC 19 @ Mspl Y1li®D DNA 75 7 X
Fo 1#%H (501bp) & 2 %H (488 bp) DMK Dl
SICBTABEL (+++), 3%FH (404 bp) L4
ZH (331 bp) DBSICETAdD% (++), 7F
H (147 bp) & 8 HH (111 bp) DB S LT 5D
D% (+) &£ L7 (Fig.28H),

BB, TTRERLTwZVY, T FYRHE,
Streptococcus pyogenes, Streptococcus agalactiae,

Streptococcus mitis, Streptococcus sanguis,
Streptococcus salivarius, Escherichia coli, Klebsiella
pneumoniae, Pseudomonas aeruginosa 7% ¥ &l
L7z DNA 2V 754 = —TORREICNT 28
Tk, WIOBIERRAODNA 77 A PEBDOHA
Lol
II. # E

1) PCRICX ARHEE

4B @ PCR IS L7-BE i & ISR TOM
RBBEORHBEEX Fig. 2 ISR T,

EA»LbHOL2L LI, HTAH1~201%10°
CFUml YLD DTid (+++) OBEES DNA 75
AV IHBBEIHh, 754 3~4 D 2.3%x10°~5.7%
10/ml DHDTiX (++) LA DNA 757X}
PERESHh, HT5Ah 5~6 OBMAER 1.4x10~1.2x
10%ml Db DTk, EB a2 BEITZIIDNA 75

Marker(bp) 1 2 3 4 56 7 8 9

ﬂ/ﬁ/w/w/w/«,/ / / /
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Fig. 2. Sensitivity of PCR in detecting the lytA gene of
Streptococcus pneumoniae.
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FA7 MR (+) THBTRTH- .

2% 0, FEICE HMAREORMEEZ, 1.2%x10°
CFUMml Bl L& ko7,

2) 3# & PCR Okt

Fig. 3 ICERICEM IR TEARED 14 BTV
TERE N7 PCR BOBMERT . NOTHISK B
BMEMIESNADNA 772 bOYIREERL

Fig. 4 LSO X HICLTHELA 288 BiFIcoVT
® PCR Oy, FIRICEMNL 23 RRR O W&KE R
¥, MRz PCR #d) DNA Bicb &3 (=) ~
(+++) OXFTRL, EEXFICO2WTIFEETHI%
REI BRI Eh b D% positive, H5HThli RIRW A2
DonTRUELHE LS D% negative L LTHRLT
HB. PCR (+++) bt 288 #Hldh 57 M
(19.8%) @D EHN=AS, RET positive LHEEh
bDREDH) LD 38 B (66.7%) TH-7s PCR
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Fig. 3. Agarose gel electrophoresis of an amplified
273-bp DNA fragment of the /ytA gene from throat
specimens by PCR.
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Fig. 5. Correlation between the presence of the lytA gene by PCR and
bacterial cell counts.

(+4) 1 23 M (8.0%) lcBWTHOLNA, Ch

5 OEBICBVT SR positive L HBENALBDI
6 Bl (26.1%) ICB&%d-7=c PCR (+) Thot
bDik 38 il (18.2%) T, 3 positive DHIXED )
LD 15 HlTHho7. PCR (=) PITIRHERTHTN
T negative Tdh o720

chodamttdal, PCR B 288 #ld 118
Bl (41.0%) throfenicntl, BHETOHEBEEHIZ
288 #lH 59 Bl (20.6%) THh -7

3) Wik PCR DMk E Mk

PCR TH¥: L ¥ S hi1186liconT, K&
7MiM OWRE PCR ICE - THLNEME DM
#% Fig. 5 IRT . WA RA10‘CFU/ml UL, F4%
b, 10ul OREREETHEM LIZ 100 colony M LD
aun=—-DRBEMRALK, (+++) L LA 13 BRER,
PCR TbH2H (+++) LHAESh TV, RTH
# . EiZ 10 colony BL_E~100 colony BAF DAl S ERE A%
B Eh (1x10°~1x10* CFU/ml), #ET (++)
L7 10 BT, 1 H3 PCR (++) Thozdf,

PCR Bacterial culture; [lPositive (59) []Negative (229)
(No. of cases) T v .

-) : :
170 ! '
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Fig. 4. Correlation between the presence of the lytA gene
by PCR and the results of bacterial cultures.
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9 #lix PCR (+++) tHgadhi, 2D, HikA*
10° CFU/ml Y L& Fh T2 REBETI3REEL PCR &
IEVWHBZRL.

—7, WifERM OB EEAA 1 colony~10 colony Fi
BEThor 36 HlicB\Tid, PCR #oME#iz (+)
o (+++4) TTHhEVDNTIDENRLNIL,

T, BRTHARREI RN S hizh o7, PCR
TR HESh 59 #iTiE PCR T (+), (++),
(+++) LHEENZLONBIZABT2A LN,

1. * w

M-, W, Himw FOREME 2 H W TH#E
PCR #17\, MiRRBEOHEEZ K L 2EMIET TIC
WEORROHNTVE, Shbidnghd b SR
RN ZECBERER L XTI RET (ytA)Y O—
MEWMBT DL ICREIRTVE, L2Ladb
DNA #ZHith¥ 2 HiEe, #MEIBOND £ TOIER
M, H5VIEZEORMBEICH R OHEIR OGNS,

—%F, ZEIFEERLIMEDH S VIIHWAE VST, &
REBFTHOIREIREMBLORHBS BB, &
REELLTOHNIIES TH DA, HELHER» KR
I, ZOHKEILTLIBRTIERL,
BRHShZMRRAOHE, 55V IZBEOBKER
REDWOBRERED> SHHT2ONKEETH S, £
IVoEBHERASIE, RHSWZMARBEORERIE
DTAYLERED > TVS, 2%, KHEIZBNT,
PCR ICL Z2MiRRBOKMERELZ LOREICRETH
Frohtn e, TEIAROEFELEEROBES
WIRAEEELRC L LR 5,

E@XIX, TOL) LBEILOBRFERETD D,
CCTHVFRERERNICIERL P HEARLA-EE Y
FYHRED mecA BIZFORMBELEDL LV, T4
bbb, HETFYREOBRLFULEBRELHCTY
50TH59 LaL, MRERBEIOVTHROLNIFH
B7FUHREERZ2 5T, ML DNA O¥HIBEKRTH
AI20hboT, TORBERERZI 7 FYERBEOTH
I DI10BENRTV L THotzo ZOBAEITIX, B
RERBIZACBREBICL > THBENESICERSN
BIlilhrEIOLND, DF), WbTHI LI
TOBRMICEBIT 100 FlCBRBI N ERET S
L, BMOREMEORFME 1 ml %729 10~20 CFU
DEBEIETH 2 M RREVFLETIIE, PCR TR
HEHEENBEZ LIRS,

Mz <, BEMEORBRIZHV7- MH broth (& PCR
PHETHILLL, BRTHELEREN 1 HOAKAT
PCR 217 LA TEHLILIBRIREZLTH
5o

IR OBV SGERSE, &I ESEBRYSE TI3IH
FARASVBERICHARESFELET H20ErZ2HET S
CENEDLDODTRKITHS, LAL, WEMKEPIZIX

HICEBOOBNEEL Y HREFBET A LIS
A, RBUNRIZH > THHARAIMRBENIBELS
Vo ¥72, A COWEERRTA0IMETH), B
BERN EOMBE WL LTHREIIES ETOR
WORBIZE > TIRERT IS L OH D, SO LIZM
RRAHE TOMBRREDRHUEDIILDEDREHLE 22
DHRLE LY, BEHNL LTOREEEHETS)ATE
bOTHLVIMZREL TVWA,

el iiE, SHORMIZBNTDH, HRIZBITAR%
Rl DM HIHAC 288 Hi 59 Bl (20.5%) THh-o>7Dic
L, PCR THisRiiktE L PE SN -HiX 41.0%L
¥ 2 Tholee LLME, KETHARBIR
MENHDIXTXTPCR THHETHY, PCR B
TRETHRIREIRN SN EFH 1 ALBRVHE
hihofl lid, FRXPTHoLOERELILTH
5, L»b, PCRT (++) Howix (+) LHES
nrpliz, XERTOWRREOHRIZITXT (++) U
TEFEFLTW AL bEHEN S,

DX Lhb, PCRT (+++) HoH0i
(++) LHESh XS, FETIIMERAIRE S
N o eflid, REMBHICHL ) OBEROM LKRE
PHELTORCL b oY, MEDBRKED S VIZT
TIERAESRTWREEOEEBIC IV ERALIELLTY
RLBRIRETHA I,

FOEI B LEEZDE, I TRRI-FERERR
LARGEZHENERRO) HICAB T L EAKE
T, MARBOEEERLHENTE2bDOLEZ LA,
PCR T (+++) T»22bh2boTEETHER
AR SN ZVERICIE, T TICERAL TYHiEEN
ERLO2OHHbDOLHAMTELZLLHNRS,

bEXBEALKMIEICZBWVWTIE, 2% 1 CFU
DETH-oTHRMTBHLHLET, ZEICBmET
BARURTHD. TO/DICX, RKELHESIIHELE
FEEZZZIINELE OV, L Lo, AROA
HREBRRPEICB VT, FHEEEONTREDHH
PROTHABENRVDDOLEZ 5, FEMITIX, <=
V) URENRRETH A2 0ELOHELFRBIZITAS
FEERVELI-WEEZ TS,

X [
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Direct and rapid detection of Streptococcus pneumoniae in clinical
specimens by PCR

Atsumi Igarashi’, Tomoko Muraki?, Kimiko Ubukata? , Masatoshi Konno" ,
Hiromi Nakano? and Akio Yamane?

Y Department of Clinical Pathology, Teikyo University, School of Medicine, Tokyo, Japan
?» Wakunaga Pharmaceutical Co., Ltd., Hiroshima

We assessed the direct detection of Streptococcus pneumoniae in clinical samples using the
polymerase chain reaction (PCR) method. A total of 288 throat swab specimens were collected
from children with acute respiratory infection. A set of primers for the PCR was designed to
amplify the region between position 694-bp and 966-bp in the autolysin gene (lytA), which is
specific for S. pneumoniae. The sentitivity of detection was 1.2%10* CFU/ml. The PCR procedure,
including pretreatment of the sample, took about 2.5 hours. Bacterial cultures were performed
from the same specimen in parallel with the PCR to compare the individual detection efficiencies.
Cultivation revealed S. pneumoniae in only 59 (20.5%) of the 288 specimens, whereas the PCR
revealed 188 (41.1%) to be positive. PCR was also positive in all samples containing at least 10°
CFU/ml of bacteria. An obvious DNA fragment was detected by PCR in some culture-negative
samples. These results suggest that PCR is clinically useful for detecting S. pneumoniae directly.



