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Purpose : This study was performed to investigate the serotype distribution of group B streptococcus (GBS) isolated from
pregnant Korean women using molecular methods,

Methods : The study materials included 42 GBS isolates obtained from the vagina and anorectum of pregnant women in
Goyang, Korea between 2005 and 2006, Four clinical isolates with known serotypes (la, Ib, Ill, and V) were used for
validation of molecular serotyping. We used serotype—specific primers for identification of the serotypes (la, Ib, lll, V, and
VI). To determine the ambiguous serotypes by serotype—specific PCR, sequence analysis of the PCR amplicons which
had been amplified with GBS—common primers was used,

Results : The serotypes determined by the molecular methods agreed with the previously known 4 serotypes (la, Ib, I,
and V), The serotypes of all 42 isolates were successfully determined by molecular methods, The distribution of the
GBS serotype was as follows in order of frequency: serotype Ill was found in 12 isolates (28.6%), serotype V was found
in 11 isolates (26.2%), serotype la was found in 11 isolates (26,2%), serotype VI was found in 4 isolates (9.5%), serotype
Ib was found in 2 isolates (4.8%), and serotype Il was found in 2 isolates (4.8%).

Conclusion : Serotypes lll, V, and la were the most frequently identified serotypes in pregnant Korean women, Molecular
serotyping is useful for surveillance of the serotype distribution of GBS in colonized pregnant women and GBS diseases
of neonates, (Korean J Pediatr Infect Dis 2009;16:47-53)

Key Words : Group B streptococcus, Serotype, PCR, Sequence analysis

Hout ol o] AYA7o] F3/Fe s etoKasymptomatic
colonization)d 4> 1oLt AlAJoFe} 370 o]5te] oloilA]
HEFT A0 T8 lgtoln] Ao AR 9 A4
B4k 2l 59 o-"I-(P—]’ 22 714 Aekg 7 ARelAIA s34

M

rhu
_‘

ol

Group B Streptococcus (GBS)~= ZA7335F AEH9]

h Ay
)
o] gelos AeiA e, QAR GBS T §
T4 120003 52 122 472009 52 20 o] oo
201: 20001 5L 242 EOO]:E!_'}O&’ }1\_1:—1 7] u'ng }\I'U E/H :L J':” o= o ;\,:_1
MUK} £S5t AISTHSIM Olntchst A0tntEtm Al 4= glom” oAl Zwky)of 27|12k JAo]| heavy colo-

=
Tel : 031)787-7283, Fax:031)717-7283 o
E—mail : eunchoi@snu.ac kr nization % 751 /‘L/{gol"‘] 27] early Onset) GBS 7]-0:1"]

0| g7t= 20084 13| St=AOdEHE S| Saditae BAaz Hl=7} Z7psicha A Qo
O|R0IHE.

47



Korean J Pediatr Infect Dis Vol .16, No.1, 2009

27 GBSY] Aot HulE, GBS BHE, YA Aol

Aol wheh gepnt. 53] Algote] GBS 27 Hee
HE ZAA| A o] S EQlsko 24 HiAsE| wj o
Abo] GBS Wahgol wat Ao} 27] 7hele] GHEo) 2o
o} QAR o] GBS B8-S QA =5 <l Alg) A3t

Soll wet 2o]7} QP
0j=79] 735 YA GBS Hata2 of 10-30%°]H f-2|ut
2} YJAIEO] GBS B8 0.3-5.9% F= 2 n|=il= 3%
& 2ol BolaL ek, | A1ore] GBS 1% WAE
& Al o2 Uehsol Hlashd e Held] o] A2 A
GBS Hatgo] W& At #do] Qle Aoz 7= Qirk,
lAgE 2|uelol A 1984 0] Yun 570 oJ8) 2w
OIUE GBS #44 7t 7Fsh= OWOIF— AP @S

Surele] 0 Pl o oA L gt .

GBS Fu} tjl 9] ?Seﬂ?goég Ia, Ib, II, III, IV, V, VI,

£

VIIg 9 VIIgo] d&A QL A9, AW e, et AR
of wt thE FE E“"EPD &WC’U 27N S
o83t coagglutination 52| Mol Qlou; T2 E5dS
Q7 skl A7} 3H 5 AAFPHE] Alghdo] glom W
Eol wle] aA A vE(PCR)Z A7 GEAS
ST HEAET A AW ORE iA=L Q= ARkl

=

2 AolAlE = AR Ao Aol Rt o
Fo def 3% 5ol PCRI F7INE #4& F
molecular serotypinger Al3¥sto] =l @l4litollA] et
GBS @33 s wolslal oF% AotE ez 3t
A Ate] BEdE wpAstaLA} shoict,

Chy o e

o =

1. g+ A=

G

H HEo= Ay 2 efA A 'ﬂ% AFI8to] Stuart
i R] o] £71aL 24A17F o] o]l gentamicin (8 pg/mL)¥}
nalidixic acid (15 ug/mL)S A7}t Todd—Hewitt brotho]
Mzl 5 35-37C 81270 A] 18-24A17F vlokstL}. o] A
< 10 uL disposable loopS ©]&38}o] sheep blood agar
plateo]| Alchafest 2 %ﬁ%"é‘% o1 A ofdelH
gl5to] CAMP ¥} Phade-
bact group B streptococci reagent® SFHA|E-S 510 GBS
= s

catalase 2421 colonyS Al

2. EAY £0| PCRI} HUIIME 2M2 S3t
1) DNA %&

Yrle] X‘JJr Ao Eelsle] —70Ce] W Hit Fo]
© GBS 429175 Sl*A[AH DN A|of] AehuFslar 37
C g27]oA shalast Folch. oghuuix|of wiore
GBS colonyE 502 uj#|9] 1/4 A= AF5}e] 1.7 mL
microfuge tube®] ©71 350 uLe
Wizard® Genomic DNA Purification Kit (Bionex Co, ., Ltd,
Seoul, Korea)E ©]-85}9] genomic DNAS F&3}%Ic}

2) BY 0| PR

19923} 200571 AHLTEE Uiz Aofel o
AAeIA A= o] —70Cel WERT Sl GBS F ghelA

FHeol 2 4 e

[o

221 (Wellcogen bacterial antigen kit, Murex Biotech
Limited, Kent, England) 02 ZHA}slo] AL n|g] gt
Q= 47tF(1a, Ib, IIFT VE 7} 145 E AEiste] PCRO]
A3 4 A Eo] PCR A|PA| FANZRE o]-8519T}
3L 427F S|4 S T E A Eisto] Table 19]

AR Foll A cpsES3—cpsGAlS: ©]-8-51o] PCRE Al3fataL
A7 ERAE Bl VIF 1 55 RIS o] VIF
o] poRe] PAThEE o] §51eITh

Kong 57| oJ8] 310¥El o] w2} Table 13} 2 Al
A& ARt PCRE Ald¥slsdtt. PCR HES2 genomic
DNAE 50-200 ng2 AFE5}% 2 10X reaction buffer
1 UL, MgCly 2.0 mM, dNTP mix 0.2 mM, HA]2H|<}




Qxle o 591 MR N Halg BR A7

AR 22 20 pmol, AmpliTag Gold DNA polymerase
2.5 units (Applied Biosystems, Inc, Foster City, USA)&
Eelelo] Aol PAUze S4ES
t} denaturation, annealing 1231 elongation 2T=2} A|
78 247} 95 Col| A 30%, 60°CoﬂA1 40z 183 727 Co)A

40xolm 353] AAJslltt =5 PCR A4k 5 uLE 0.5
ug/mL ethidium bromide® FAREl 1.5% agarose gelo]|A]
E5lo] gelslgict, EAd Eo] PCRE Ia, Ib, III,
53l

W 2

#1719

Va Vg zmat—tﬂ o]
3) 7MY

@49 So| PR BHo| SlsjA] YA e

o] Hazgk Ao tiste] H7IAE B4 Aldiskaith
718 EA4S 93 PCRE 2E GBS 5521 cpsES3—

cpsCGAl A|HAIE ARE-3lo] PCRES A|3Y5}9itHTable 1), &
Ay 50] PCR¥} & Z A0 A 20 UL reaction Al3Y51
t} ZZ5] pCR AR 3 15 W2 2|3}0] AccuPrep” PCR
Purification Kit (Bioneer Co, Daejeon, Korea)= A5}

Table 1. Oligonucleotide Primers Used in This Study

=5}
[SR=|

SAMS T YIS

m\o

1=
[=)

ro
ek
o
ook
1z

AT

A7 E B0 AME-SFGITE Standard protocolof 23

BigDyeTM terminator cycling condition (Applied Biosys-
tems, Inc, Foster city, USA) S22 7] A
3L AASke] 3730 x1 DNA analyzer (Applied Biosys-
tems, Inc)ol|A] A7|%9%E35t & A}EE Sequencing analysis
v3.3 (Applied Biosystems, Inc) 2.2 EA5I4TH F7] A4
] H]ofl= Sequencher” 4.8 (Gene Codes Co, Ann Arbor,
USA)= ARE-H3i.

Q2 Yot

7t 438 o2 dAF Eo| PCRE £3 Ia, Ib, 111,
VET Vg Aekeh 11, v, Virgeh Ay 24
M-, 2, 3, 43 AMA| cpsES3-cpsGALE ©]-8-310]

PCR A3} & 790 bpo] dj@sl= PCR AAHES 97|M A
EAsto] G71AE o] A4 (sequence heterogeneity)of wh
e Agstelrt. GBSR SO WA 4717 WE AU
PCROJ|A] ampliconS &4 314

0|83} or= A9 VI
goz AXs7]|2 Hk? (Table 2),

oflt ﬂllﬂl

Primer Target té\r/[n%n{‘l’%) accecs};gﬁa?llg ©) Sequence
cpsES3 cpsE gene 71.5 AB028896 (Ia), 6410/6020-GTT AGA TGT TCA ATA TAT CAA TGA
AF163833 (Il ATG GTC TAT TTG GTC AG-6450/6060
cpsGAl cpsG gene 74.5 AB028896 (Ia), 7199/6809-CCG CCA/G TGT GTG ATA ACA ATC
AF163833 (Il) TCA GCT TC-7171/6781
lacpsHS1 cpsH gene 717.9 AB028896 (Ia) 8463-GGC CTG CTG GGA TTA ATG AAT ATA
GTT CCA GGT TTG C-8499
cpslA cpsl gene 70.3 AB028896 (Ia), 8816/8312-GTA TAA CTT CTA TCA ATG GAT
AF163833 (Il GAG TCT GTT GTA GTA CGG-8778/8274
IbcpslS cpsl gene 71.1 AB050723 (Ib) 4116-GAT AAT AGT GGA GAA ATT TGT GAT
AAT TTA TCT CAA AAA GAC G-4158
IbcpsIAl cpsl gene 78.6 AB050723 (Ib)  4638-CCT GAT TCA TTG CAG AAG TCT TTA CGA
TGC GAT AGG TG-4601
[IcpsHS cpsH gene 72.1 AF163833 (III)  7672-GAA TAC TAT TGG TCT GTA TGT TGG TTT
TAT TAG CAT CGC-7710
VepsHS2 cpsH gene 74.0 AF349539 (V)  7871-CCC AGT GTG GTA ATG AAT ATT AGT
TGG CTA GTT TTT GG-7908
VepsMA cpsM gene 73.1 AF349539 (V)  8244-CCC CCC ATA AGT ATA AAT AAT ATC CAA
TCT TGC ATA GTC AG-8204
VIcpsHS1 cpsH gene 77.2 AF337958 (VI)  7767-CCT TAT TGG GCA AGG TAT AAG AGT
TCC CTC CAG TGT G-7803
VIcpslA cpsl gene 74.5 AF337958 (VI) 8126-GAA GCA AAG ATT CTA CAC AGT TCT

CAA TCA CTA ACT CCG-8088
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Table 2. Group B Streptococcus Molecular Serotype
Identification by PCR and Sequence Analysis

Amplification PCR product

primer pairs size (bp) Tniizipreiaiion
GBS MS identification
by MS-specific PCR
lacpsHS1—cpslA 354 Serotype Ia
IbcpsIS—IbepsIAl 523 Serotype Ib
MepsHS—cpsIA 641 Serotype 1II
VepsHS2-VepsMA 374 Serotype V
VIcpsHS1-VIcpsIA 360 Serotype VI
GBS MS identification
by sequence analysis
cpsES3—cpsGALl 790

Abbreviations : GBS, Group B Streptococcus; MS, molecular
serotype
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