| . - - . |
| Ny Alas WA 5 53T VAVA o)l AV 055 15jl) 1o Salsja ogle alan |

bl 2 (U (gl Wiged 5l o e B 09,5 (159 9%yl (JgmsS (Solig puw (gl
Koapligi

(st o) ) S S 15y oDl 13T oSl ¢ polibng o ) yolit S sLoid,y Tyuo
Sloyd —(tligg Sloss 5 (S pole oKLl ¢ suliiog Sen 09,5 sale Slid siae g (10 oulibiog ;S 18| Ll IS 3 105 (yig 3 Lo
-olrl el ol ol
W ey il Sloss 5 (S pole olStils ¢Sy 0aSily ¢ olidiong Sie 095 oliding See Yol 16 pila0 ymolygi S5
oy
Ol 6 il sgtely st el og g 095 «85l8iSSs pmasiie 5 ookl 1(piedl3T S 5
ol (g i Slomgtly oalol ¢ ulid g )Sm b)) ol )IST 36 I 2 e
el VWPAS O 5 ot S byl i1 4350 23l o Lty Ll ©UoLL 31 43,5 0 i oyl ®

AVANR ol Gl AVYIVD sl G )b

LXVCCY

5 Olligs > Cpite g e Sonl @b Jalge ) (S (4T 058 58 57 51l) B g5 (sl 058 g2t 1802 g e
ol plen o (ol i pais diile (gl Lulyd b (VLS50 )3 diilgice g w3k 065 53 w2lee sl 5)lon (mizeon
FosS Sloiil Gk 3l St ol g wbloe 4aSYIT (ogS 55 53 sl oo V5109 SR)5SE j2 ga)SLoly S S
Fdas il oo Oglite il (ol bl 5 (Sloj (slroygd 4 ey JguS (Slacaligw @5 298 ol culigpw &
09,5 Sl bl 2 o (el Aged 1o 1> B og)S' (sl (pogS o5 5yl (JguaS lacalig s Slol S ()0 cadlllas
A8lioe 68l ol @l (JgeaS Glaculippw ms 5 JpS Sl

955 55 iyl Aged B 1035 plonl WA Wil Cold WWAA o505 jlole ¥ ite j3 a5 oo — abade adlllae oyl )3 1yl W9
SYUE Ghalel )5 (650016555 (29 L g 0 i e o g o qale eyl i ol Jold (Sl sladigas 51 B og)S
L Latigas (o535 DNA upas 255,815 ollis 3y90 SXT S 5 (+/+F U) (sl ytsasly Sy & Canglie s CAMP STy
5 sl WU sl 3,5 e MUltiplex PCR g, 51 o3lil b JgunS alips 5 133,5 yanss DNA sl o 3] o3lit
b odliwl 35 SPSS V.13 1. ui eslawwl Chi-square i,

352 (V) 2350 AV Galig pus s 5 (70+) 3,50 YO Il Glig s e Coligrus B 09,5 s oS st tual il diges - o b8
igei ¥ ol s & VT g VI VI AV b (sl gligyes 5 35393 (4VE) 3,90 V 11 g (VF) 330 ¥ 12 i s a4y (tms (soicgliges
555 (Nontypeable) i s LB ys 35 (%F)

ol 5 oS Slmiabisy s izl V g 1l elocabiyms 45 Cal gl oaims bt alllan ool 5 ol LIS domts 15 a8 Al
K592 Sl (g )3 B og)S (S'sS gh il (il (sladiges

Siapaligi5 ¢ JmS Sloalig o B og)S o558 570l 10319 WIS

6 )low (izmen 5 (Early-Onset Disease) EOD FPRVFS

(Late-Onset Disease) LOD (gax Sagl3l b
wlrcdsas dbul el 63Sh pl 00,5 o Cgumone
5 Cigrialn s o ytogdsl (lalj syl
Egrd (yiomel D9 oo 0k (B3 55 (wpd95 oleuls
OYLeS 350 5 45 VBT (g 8 53l | (5l cdgie
32 hlow ey 31,81 dlor 1 (gl o) byl (6l

05595 g yl) B ogy S (sLd (S oS g0yl

Sl el 5 ()15 olSs Jlo i yl8 (45 VST
Sl sl 1 as sl 4 bl o Gl Lol
o) Ml ons s o @l 065 51 7% 3gas Ll
(CFho s Jslos o pald (S S
Mjos (S5 adgl Uolpers 108 clagslon 5 Sgesh



05 )9S 53 8l e bl ol )3 bacolig
asbie 5elsTb Colig
L ailaio ;o 55 jol3 (slacaligmw bl |
a5l bl aaS YT g oS g il lics)low
= 058 Sofglgmadnl sla oy g o> Ol
Joep (2l jolaio 4 JguS (slacaliypw @y
il ailaie o (o1 oS STy gl Bl A
O St (s33e sl byl (65955 ily
M B og)S sy (w98 0 il (JgeS colig
5099 Aujhy o Cuojy el b o) cpl il 48,

Galigys (olal gy 3l 5 YL (;;»‘wjlfé

L
L as sladises dliss ¢ godo A+ dand Lawlyl |

g 48l a8l did (e s JB pgwye sla by,
O sy so ZVA LY oy

|t 14,5 )55 (5ol 4255 350 13l 45 VST
At polaid] g auil oYU e yw g plos cubls
b p slaghy) dlea | il Silis slagsy,
» IS slacolyy—w (olwlid cga PCR
63b5 2,218 4xSYET LosS oS gty sl il (Llodiges
oaseis CalilB PCR by sLalje adox il a5yl
b Bs pgu e slaghyy LTS Sl alaaises
2 9y 0=l ez Ngd e Cgme (A0
M sl plosl L5 55 bt oSy Lo
23S )3 sladllos diajiul ) 58t &S bl |
sy ddllae cpl Sl Cdum ol 48,55 yae oyl
2 &l cebgrw oy JousS Scabgpw Sl )3
sloadsses jloidlan Biog) S (slo os5sS 5y il
(oS sl 095 Sinlios (elulyy Ghlew (Sl

! 0.394.

JLEEY

ol ¥V e 2 8 oo — obaie adllas ) 5
Do 3115 13,8 Aol YWAA dtiuol Colid WWAA o0 05
didisee Gloyd S 5l B og,S wsS oS g0yl diges
oyl : Jols dsges A d)ai@% ot e e
Sy o v Sl 5 o il iy Sl
..)9_3

Ol 5 Lia, Ll ve

wl)_elgs)uw.\_,gu_wlwgu
7 ol

OPlig > (EOD) i 5l aloliMy (5los £959
S5 09p> GuoF 3l ol s 4 3l Ul (b
Ve olime e bl o G e (o S B
Ey 2 tolie (il Jg cusl 4l als Ve I
Mlis5 3 (LOD) (gam (Sagll 51 b (s o 585
e e e e g
hls LS5 3 B ogy 5 sls (w95 o5 50 i
ol 00dis alan Mo (gldino; Jolgs

sbaygSls 5l (elgl Brog S (sla (w98 58 gy
S95 |y cnsdgenln 5 isin C5a s Yy
C5a aabd w8 L jhis, C5a a0l s o
Lo by gy by Sle cllé ) 236 5 plodseS
4 ISV 058 o8 90 il Canglie ol (gl dtun iz
S 3 348 o SetaosSlgig] (s 4iS
Gl Gun ol elie 3 1alia sbg) b 35 o3 genls
03,5 o 40y posbinl 5 posligh & St ol

099 sLaygSl eja 5 o) Sl oS
525 el 48wl o aiSYBT g8 oS g il oiee
3Sdas ghls 9 33,5 o ljre (hoal s I (555,
B ogyS sba (og5sS gyl Canl jginngS 25
I1,Ib ,Ia) cabig s & d (JouS slogjissl 325k
o 681 ol JgsS M Nigd o s (VIIT U
(Capsular cps ! D)5 09, 3 al, 9
(“).ayjsup J,uS Polysaccharide Synthesis)

sl cenl Ly ) plo—is 4 (yolinsTy
aiSYBT LogS'sS g2l (slais)lon 3l 65 Ui
2 5 glads Mo B cla s g aile gykas
b5 g oy Sl Ly Se3isS 5&9»51(2)3@1

]

S Sl yuw gy (guyp dojls ol (]

Ly Sy P
5 bl 3blie 3B og)S (sl ugS'sS gy il
(JLe o an ol gliie ccdlivre (sl Curos
\Y 9 IH, Ia Lgl_mwbj).w 04U Fl?u‘ Sldlao U»Lul);
1558 0 TS5 als ol 5 oglias cndl b Ll
o gladises e 3 VIIT 5 VI slacaliypw (nl;

o=l a8 s 3 S iy )L s 5l edel s

YYAQ (3 5 55T VA5 VA6 s WY oy95 1gila bEl.'l'.lH.ng.l.l:nla.n



y,
S—

PCR =¥ game sla Iy o)l g jlesk (sl 0y2) (Sy plom] g o3lil 3)90 3392 535Sl (sl janly Y o)l Jgo>

ol pb (0 @Y San (bp) JIgs o3l
la-F GGTCAGACTGGATTAATGGTATGC cpslaH oYY §IAYF
la-R GTAGAAATAGCCTATATACGTTGAATGC cpslaH
Ib-F TAAACGAGAATGGAATATCACAAACC cps 1bJ Yy
Ib-R GAATTAACTTCAATCCCTAAACAATATCG cps 1bk
II-F GCTTCAGTAAGTATTGTAAGACGATAG cps 2k yay
II-R TTCTCTAGGAAATCAAATAATTCTATAGGG cps 2k
II-F TCCGTACTACAACAGACTCATCC cps 1a/2/3l VAYS
111-R AGTAACCGTCCATACATTCTATAAGC cps 1a/2/3)

IV-F GGTGGTAATCCTAAGAGTGAACTGT cps 4N OYA
IV-R CCTCCCCAATTTCGTCCATAATGGT cps 4N
V-F GAGGCCAATCAGTTGCACGTAA cps 50 Ve
V-R AACCTTCTCCTTCACACTAATCCT cps 50
VI-F GGACTTGAGATGGCAGAAGGTGAA cps 6l YAV
VI-R CTGTCGGACTATCCTGATGAATCTC cps 6l
VII-F CCTGGAGAGAACAATGTCCAGAT cps 7M VY
VII-R GCTGGTCGTGATTTCTACACA cps 7M

VII-F AGGTCAACCACTATATAGCGA cps 8J YAY

VIII-R TCTTCAAATTCCGCTGACTT cps 8J

dItS-F AGGAATACCAGGCGATGAACCGAT ditS DY

ditS -R TGCTCTAATTCTCCCCTTATGGC ditS

P oo Jgi2) €83 1,5 oolizd

Cinnagen lacs , b 5l 3y ao dlgod IS
o= 53 .05,5 4y Invitrogen 4 Bioflux Sigma
Cdr ol mix T ol joily bgd5e Y 5,
o III I db Ja slacolyyw wolaid! sl jyely
Sl olaid] ool Cés (g mix 11 4 IV
oSy > VIIT § VII VTV gl_a olig,
b 03 1,)8" & Mulitplex PCR

L =25 dlge PCRYGag) LB o) (sl s 'sS 52y
Al b 03 LS 4 (UM) g See YO IS o2
y (0-mM) MgCly ¢, )y ,Se Y/ (V- X) PCR
/6 (dItS-R) ,— a1y ()29 ,Seo+/0 (dItS-F)
+/Y (6 u/ul) Tag DNA polymerase «,Jg,500
Jrgd ylaie Ol g 525 o 8 5 SIDNA (25 S
il SieV (Dd water) yulags
sladssed (JouS cobigyw omsd i Oionen
Mulitplex PCR g, L acSVYET og8oS g1 il

N8 ool )50 39 Sue VO (IS w2 b o Slge
MgCly <, Sun ¥/ (V- X) PCR 3L ic b5

WAL (65 5 53T VA5 VAe Ll WV o9 15jlS uE.l.'l'.lH ogle alan

ST a0, koo (g9 2 il gl ¢t Caer
lod ) g Bad ooy CilS WhwsS o> 7.0 Kol
55 00l 8 el Y e 40 %0 Coy 4 YYOC
Sdgon cllad (gLl 5 (055550 SsS slo IS
5 CAMP iolosl )5 (omel S5y VB Lialejl b
SXT Ssd g (+/+¥U) Cpmuol piawls Sasd 4 Cuogldn
(VYO U mpgie g5 — YYIVOUG Jojlus sioldlgus)
SO Al cuiS 5l esis DNA L0l 00y auseis
Wizard SV ) DNA sl e 5l edlawl b o),
Genomic DNA Purification system, Promega
23,5 a5 edijle <8 b Jodllygiws 3l (USA
i) IS 55 5555 sl PCR gy e 5
il pliwebl Joas jslaie 4 (dItS-R 4 dItS-F pelyy
225 5 A8l o 4ISYIT g8 o8 5t lndiges a5
slooiyloil I s)le o gl el sladigel 4l
095555 syl (ilulia 5 43, )5 4 sis PCR
45,8 4l arsYIT
2 ¢ lese an 0ad yadss DNA ogMe &
sl poly ol ) _am 4y Multiplex PCR i S,
Olallas )3 0ud yuiitio 5 48 )5 &) (439208 5355l
3)90 JypsS uligpw msd Cax o )Sen 4 Poyart



5999, 4aBy Fo e 4 g Ver 5 9 V-TBE
SYBR safe X5, jl eslawl U 54,57 J5 0053
—obaid] clbasl g odd (¢l 5, (Invitrogen)
DNA ,)5)1 o )_,l " )l S ) ol o) s

L olwlis (Ve - +bp ladder,Fermentas)

b sl

0)9 ) 048 1> B ogy S (oS oS 5yl 3)50 O
5 = @le iy a8 ol Jold aale ¥ Sl
0 )lomd Jl3g-a) 39 350 Jlor 53 513l (sl pme i3
0

VY U daalo & odgisme 5o ylhlow (duw pojer Hai
L5 5l 390 Jw ¥ s Sibee 5 izl 41,5 Al
o2 350 e 7 g jolen X 50 Copiz

o odal Cwd 4y Bog)S (gla s 58 gy
w28l5 Cato CAMP STy o by sulgan «_ito VLIS
SXT S 5 (+/+¥U) Cppl il Sad @ pglie
(VYO U w2 pgiocs 5 YYIVO UE Jjlus sioldl )
Oy dny diged B (oolad (s i (iomen iy,
dltS 3 PCR iiSly L aaSYT osS oS gty ol
5l e ) A0Y bp asshas Laasges plo 9 03,5 40k
JS5) 2,8 sl 70 58T 5 55 Jgeanes 5585 580
) o)les

olUs,—w Multiplex PCR g, jl sslar .l L
el 3350 4330 001 (49 3,00 Pl S
2 el Goligy (Y o)led JSub) 4235 (e
VO IIT colig ) B 09y (3o 855 il (sLaeiges
D9t (A7) 350 A Vigulig o g 5 (10+) 390
5 (20F) )5 VIagoliy o i slagalis )
IV db slacoligyw 59 (ZVF) 3y50 VII oligyms
55 (/) 40ges Y itol s &y 55 VIIT 4 VII VI
513903) Wdgs (nontypeable, NT) (sui s hlB,ue

\xd

T T
! fadd ek Oled 5

Ol | pea

Oialejl 3590 (Il (sla Gged =Y ojlaid o400

Q‘)M 9 Lo.i.(b) |)Lw \‘Z\/

(VmM)dNTPs ¢, <J5,Ss ) (0-mM)
=g )See O ((IYUM) T uSe youlyy <3y Siee 0
Taq ou/pl) g ySee ¥(+/V UM IT oS ol
0 3 SJIDNA (,_Js,500 +/Y DNA  polymeras(
([ oSo—s) el jL 9> —Lailo U‘ 9 g )See
Hdg S

oS g9y y2 IS (55 (yorslSilyal 225
5 aoly @llas g Techne-TC-512 IS lugo s

‘d,_s,'.._'é.) Y ‘5‘)_’ a¥eC BB DNA d_J9| u}‘—“")SSL‘J
2 Oswlygbatfols ), LY L Lol S
dl)_: DA°C 0 Lm)o.g“)) Jl.a@.»‘ ‘éu.)l; Ve 6‘){ ayeC
Colpsgd g addy ) I, YWOC o, S5 g asb Ve
494.5.) A d’l)g yy°C 2 L?LQ(' )»Sv

725 4ol 8 IS uligpw mesd PCR o
H W) |)>1 )&Jl.wyo).’ olKwd S

28> O gl, A¥°C > DNA aJgl el
2 oy Jols 85 L ¥ L Lol S
d‘)_: OA °C 0 Lm)oa‘)a JL.;»‘ ‘dwla Ve le)‘.’ ayeC
Coles g aadd Y sl VY °C o 1S5 g asb Y
JM.) I d‘)_g yyeC 2 L;’LQ) )u.{v

5 odel Cawd 4 Jguazma ¢ 1Sy domd gy S
X 7N 59,051 J5 9, »» Multiplex PCR a1,

,—P 1000 bp

500 bp

lolis cqa olasI PCR sy =) o)lad JS03
Bog)S sl g5 gyl
a5 a3l (o0 Brog)S usSsS5 ] o aiged Jols VY gla 52
039 5oke b sols M sy wil 63,5 sl 1, A0Y b adkad
.l (V---bp, DNA ladder ,Fermentas) Jsse

YYAQ (3 5 55T VA5 VA6 s WY oy95 1gila |_.,5|.'|'.IH ogle alan



Wy, L
—

00

o O
Yo 4
o
¥
v
v |

1

\F.

1 V¥ 74
Vo
5
n b om

m

v

\ VI v Vit NT

B og)S oS5l JpsS Glacalinpe Slold =Y o)led Jlages

55 L JosS Guligpw om )3 sine blo)| g o5
Bl 392y (i g G oSl g

S5 ot g o

0055 95 gyl oMo (y9ay gl jigls ()5
M) ) 558 5 pils Ll olfzws B og)S (sl
o35 555yl JBU psle 51 oS loljes 1 75+ L
$lo (51 mudlS ) g 4 B9 0 Wgto 4SS
YL ple Gamlisgls Glise SS1.53,5 o 05uiglS 95
g Mg pLSin 13 2l (ygmnlilS g8 Jlosslanial
Mg salss 3L (o315) olatls JUS Sl 55

2 Oletls o Sl BoF 655 4 s L
JUasl 5l g5y yodate & CDC Jodll gty 3.1
jgs 4 03g 1S ol 5B og S gle (g 58 5yl
(LOD) (san (S 51 (50 s )lomegds i
3 ols 3ylsms oMs ad s ls auli 3l iz on
2B ogyS sla (woSsS supiulil (AU slacigis
Vg S im0l > VLS5
s LacSgn 5t s ins osliiwl (S5 s |
L il g @S obaslon il (605 Liay polate
sor L adasly oily ola 5L 50 Kb o s
B 05,5 b (ugS oS gyl (cg)Sem Cnglis
o=y b D9yd el g Csl 4 Sl
Olaled |y 4V ogS o8 5 il (sl lio
Y] W

I JysS oligyow cdalllan oyl ol yoluslys
ol o 26l Casd 4 uligp cn s olgis 4 (Z0-)
Sinlen 15 mlie plaw jl odel Cusd 4 s b ol
= VoA Jle o o )Len g Poyart )y ;0 0 b
orltg Cgie )L blis s laassel s,

WAL (65 5 53T VA5 VAe Ll WV o9 15jlS uE.l.'l'.lH ogle alan

(Y O)Lo.j’

Y55l (SeilS @ges bl p rcobig pw @jer s 5l
D)9 y 11 wl}s)_w (Z\c‘) d)g0 ¥ 40)‘9 ul?m)f
) 918. wb9)_w (Z\') Jyg—o YV wba)_w (ZY")
Yol » ormen 35 I qobig s 55 (A1) 5550
..)9.3 I wb9)~o

A odliwl Chi-square o, 5l (s bl ;LT 6lp
sy lis p-value>+/+0 8,5 L 5 b yge5l oyl

oligyw olulis cps Multiplex PCR i1y =Y oles S5
oS

9 0390 odal G 4y sl Culigyw Jolis 1@, 11, 111, V cla g2
bp, DNA ladder, JsSlse 5 5)le b s> M (5
5L o (Y- - Fermentas)



by (250U 9 I coligp cculigym cp Sl
W3 IV olig o 3
% P

YT agS o8 g5 el 36 b WIE TV g
a0 A g Gl o aadld b pe ailie,gls g Lol )
05 SyiS > Gblig cogie Jolo g 4 5
(\V).Cu.ul ods as L

oS SLacaligrw ol ingh wls (elul
ploul Glallas ol L 45 sols cuws 4 VIIT VI
g Ak LS plf 598 50 VI gVI slacolg
%) G 00 cly )5 4 Lo ygiS o o

i o JB s diged ¥ il (o) ol b
b_wy Ye-¥ Jl_w 0 FILY )X 0 Wee] Cwd 4
W plodl sdse YU o o)Sea o Borchardt
L acatSYIT posS 58 g sl igei -5 Sy
DNA Dot Blot Hybridization g, jl sslaiuwl
(729) a5ges YoF ulss wlwly 45 €85 &g
s o BBt 5 Aiged 1 g i ulig (sl
(V).JJ.)%»
st 4550 ¥YF 5l 50 0l plool auslyd 3 YarV
P Lt (ARIY) agai ¥YO B o5, 5 o588 53yl
b Dged Vg Wb uligymw Cpusd Multiplex PCR

. . (M)

ol ploul wyyp jd (wicred | g NONtypeable
YUl pYeed Jlo p» oK s Manning bwgy
Enzymatic digestion § PCR KusU I a8 suoxio
o3liiwsl B og) S (sly (oS98 o0 il Sialgs sl
) 645 sy i LBy 5903 ¥ e

)5 ab, I8 4 Multiplex PCR 3, 45" oLl
reino o yobo D1y (JgunS” (slacolig o (ow)p ()

(capsular  cps e U5 —She s Lo
WS o oLl polysaccharide synthesis)

236 alplis g 4y gume €pS (o nl & (2ladises
Lls 1y oole pe JgmaS dboml <8 L g 039 JouaS
Orope g Aiblgd (o b BBy widl e
b sladig 2929 4 (e 2lo (B))55
JB Jslge oy L &S 4 VBT LogS S5 2l
» leosls 4S8 el () Sl st 3 o
cbli> 3blo)d & 35,05 3929 65kl aCunen
0Y) s e .

Slosss  o1)31y 515 eps locus ouds

e L L T
9 T oligyw canslyd 3 B og)S (sl ugSsS gy
Cowd d glacaligpw cnFald da coligpw
M) G395 ool

Jlw » ohlSen g Kong lwg 45 glaslllae )
s Multiplex PCR g, cds pldl Wliwl ;o Yo+ 0
)92 asreverse line blot hybridization
IS s 4SBT g8 o g sl glodiged Siiligi
I by, aS 3l s Lo o mles Mecs,
ol s 599 oS qulig s (Sl
M0l )5V g Ta glacylig

obee > oS JoS cobgyw o SYL goud
@ dlg o B 0g)S (oS oS g sl (sli)len sladiges
53 Galig s Sl 2l slen Sl e
e Josle glgae an T ol 09 48,5
grbe LOD 3 EOD 5 5038 eales slacisie
Sylow oy pida a8 85l o)Ll calisee Gllllas g cul

g cofin 3l plos Lok g oblig ) o2l
(\09\‘;) P l?u‘ l) . ‘
g (o0 2l by (2

5 RS Uipgys Lod ls bawgi & (a0
ol cgae 5l odel Cavd 43 B og)S woS o8 g yiwl
Ot gl glsT Ml gy Lol (slagil
pacsl s dy e iy L0505 iy s
4)_;.ol> 2 ) as ‘_le> JRRATY (XY\/A\) dyg0 VY
Gy o) 3l umg 9 992 e Golig o TIT lig oo
Jds 4 aglws cpl e sy oo pat il YV
Sglite Sloj 0)93 5 Cpmar calllas 3)50 digei g5
Cowl 029

Ol e Ar and sl 13 V' (JguS Colig
2 ks BB il and cpl lawlgl 5l Lol s ol
456)9_b<\_) ol 04 samlio wbs)w L)’] &9“»
olow d)lae IZYY L5 VY ps 595 0 035 (eSS
2 oYL )5 53 B ogy S (slaosS o8 50 il (s02les
O 1565 g0 3] Gulig o ) Lawgs sioeie YL

» o )Lea s Hannoun lawg a5 glaslas jo
Sl 5l oacel Ceuwd an 4SBT oS o8 g il
RAPD PCR LS5 ) oslial L o, b5 Jlosls

S b lis 3gd Gaios ol ias (ol pe s

YYAQ (3 5 55T VA5 VA6 s WY oy95 1gila bEl.'l'.lH.ng.l.l:nla.n



w0
—

Streptococcal capsular polysaccharides. In-
fect Immun; 2005. 73(5): 3096-3103.

5. Kong F, Lambertsen LM, Slotved HC,
Ko D, Wang H, Gilbert GL. Use of a pheno-
typic and molecular serotype identification
methods to characterize previously nonsero-
typeable group B Streptococcus. J Clin Mi-
crobiol; 2008. 46(8): 2745-50.

6. Wen L, Wang Q, Li Y, Kong F, Gil-
bert GL, Cao B, et al. Use of a serotype-
specific DNA microarray for identification
of group B Streptococcus (Streptococcus
agalactiae) J Clin Microbiol; 2006. 44(4):
1447-52.

7. Poyart C, Reglier-Poupet H, Tazi A,
Billoet A, Dmytruk N, Bidet P, et al. Inva-
sive group B Streptococcal infections in in-
fant, France. Emerg Infect Dis; 2008.
14(10): 1647-49.

8. Hannoun A, Shehab M, Khairallah M,
Sabra A, Abi-Rached R, Bazi T, et al. Cor-
relation between group B Streptococcal ge-
notypes, their antimicrobial resistance pro-
files, and virulence genes among pregnant
women in Lebanon. Int J Microbiol; 2009.
13: 1-10.

9. Manning SD, Lacher DW, Davies HD,
Foxman B, Whittam TS: DNA polymor-
phism and molecular ‘subtyping of the cap-
sular gene cluster of group B Streptococcus.

J Clin Microbiol 2005. 43(12): 6113-16.

10. Kong F, Gowan S, Martin D, James
G, Gilbert GL. Serotype identification of
group B Streptococci by PCR and sequenc-
ing. J Clin Microbiol; 2002. 40(1): 216-26.

11. Poyart C, Tazi A, Reglier-Poupet H,
Billoet A, Tavares N, Raymond J, et al.
Multiplex PCR assay for rapid and accurate
capsular typing of group B Streptococcus. J
Clin Microbiol; 2007. 45(6): 1985-88.

12. Dermer P, Lee C, Eggert J, Few B. A
History of neonatal group B Streptococcus
with its related morbidity and mortality rates

WAL (65 5 53T VA5 VAe Ll WV o9 15jlS uE.l.'l'.lH ogle alan

9 i Oloj g o5 cdalllae (pl odes Codgioe
plw yd 0l pbol Clalllas j3 .0l o diges dlaa
Sk (soyn Oloj g pin biges slass dos bl
Pl )9S ] yuslpus ) (Lo 5o S0 4y 5 035,
o = ) g il e nlpl ol @3S
B og) 5 sla (w98 g0yl (JguS slocoligyw
el 6y9p8 9 23 o il S ploxl
aS ob s adlas ol 5l ol S ds
2 (JgmS gy gl Vg I slacaby s
L2392 aiSYBT g8 o8 9t pol (2l sloaiges (lie
5 S 5 Cgasdbulyd (658l opl cuenl 4 a2
9 sebgrm O S (o ik Pl B9 ) e
) 2 5l ) (6590 STy At

JUSP YRy

cUl Ols 6)lSon g aslne jl addlas ol )
QU iy (32 85 w390 510,08 50 (8 0306 o35
D)5 oo S0y08 4 S5

&ilo Cow o

1. Ramaswamy SV, Ferrieri P, Madoff
LC, Flores AE, Kumar V, Tettelin H, et al.
Identification of a novel ¢ps locus polymor-

phisms in nontypeable group B Streptococ-
cus. J Med Microbiol; 2006. 55: 775-83.

2. Winn W, Allen S, Janda W, Koneman
E, Procop G, Schreckenberger P, et al.
Koneman’s color Atlas and textbook of Di-
agnostic Microbiology. 6th ed. Philadelphia:
Lippincott Williams and Wilkin;
2006.p.684-88.

3. Borchardt SM, Foxman B, Chaffin
DO, Rubens CE, Tallman PA, Manning SD,
et al. Comparison of DNA Dot Blot Hybri-
dization and Lancefield capillary precipitin
methods for group B Streptococcal capsular
typing. J Clin Microbiol; 2004. 42(1): 146-
50.

4. Cieslewicz MJ, Chafin D, Glusman G,
Kasper D, Madan A, Rodrigues S, et al.
Structural and genetic diversity of group B



b Ll )
in the United States. J Ped Nurs; 2004.
19(5): 357-63.

13. Kong F, Ma L and Gilbert GL. Si-
multaneous detection and serotype identifi-
cation of Streptococcus agalactiae using
Multiplex PCR and reverse line blot hybri-
dization. J Med Microbiol; 2005. 54: 1133-
38.

14. Lamy MC, Dramsi S, Billoet A, Reg-
lier- Poupet H, Tazi A, Raymond J, et al.
Rapid detectin of the ‘“highly virulent”
group B Streptococcus ST-17 clone. Micro-
bes Infect; 2006. 8: 1714-22.

15. Sellin M, Olofsson C, Hakansson S,
Norgren M. Genotyping of the capsule gene
cluster (cps) in nontypeable group B Strep-
tococeus reveals two major allelic variant of
serotypesIII and VII. J Clin Microbiol;
2000. 38(9): 3420-28.

16. Forouhesh Tehrani H, Abdollahi A,
Tavvaf Z, Shamkhali L, Mashatan M. Sero-
type and antimicrobial susceptibility of
Streptococcus agalactiae is the cause of
UTIL. 9" Iranian Congress of Microbiology,
Kerman-Iran. 2007; 466. Persian.

17. Martins ER, Pessanha MA, Ramires
M, Melo-Cristino J and the Portuguese
group for the study of Streptococcal infec-
tions. Analysis of group B Streptococcal iso-
lates from infants and pregnant women in
Portugal revealing two lineages with en-

hanced invasiveness. J Clin Microbiol;
2007. 45(10): 3224-29.

YYAQ (3 5 55T VA5 VA6 s WY oy95 1gila bEl.'l'.lH.ng.l.l:nla.n



Original Article

Distribution of capsular serotypes in group b streptococci clinical
isolates based on genotyping

*S. Rahnama, MSc in Microbiology, Islamic Azad University-Karaj Branch, Karaj, Iran (*Corresponding author).
H. Forouhesh Tehrani, MSc in Microbiology, Instructor and Faculty member, Microbiology Department, Tehran
University of Medical Science and Health Services, Tehran, Iran.

N. Amirmozafari, PhD, Associate Professor of Microbiology, Department of Microbiology, Faculty of Medicine,
Tehran University of Medical Science and Health Services, Tehran, Iran.

K. Azadmanesh, PhD, Assistant Professor of Biotechnology, Department of Virology, Pasteur Institute of Iran, Te-
hran, Iran.

Sh. Biglari, MSc in Microbiology, Saeed Medical Laboratory, Tehran, Iran.

*This article is extracted from the MSc thesis of S. Rahnama, 2010.

Abstract

Background: Group B Streptococci (GBS) or Streptococcus agalactiae is one of the most common causes
of sepsis and meningitis in neonates and of invasive diseases in pregnant women. It can also cause infec-
tious disease among adults with underlying medical conditions like immunocompromised individuals. Po-
lysaccharide capsule is an important virulence factor. Nine GBS serotypes (Ia, Ib, II to VIII) based on cap-
sular polysaccharide antigens have been described. Distribution of capsular serotypes varies over time and
by geographic location. The aim of this study was to detect the capsular serotype distribution in GBS clini-
cal isolates based on genotyping of cps-gene cluster and to determine the predominant serotypes of GBS.
Methods: In this cross sectional study a total of 50 GBS strains were isolated from various clinical sources
including: urine, vagina, semen and urethral secretions. GBS was identified by Gram stain, catalase test,
CAMP test and also resistance to 0.04 U Bacitracin and SXT disks. DNA was extracted from all the iso-
lates using the wizard SV Genomic DNA Purification system, Promega, USA. The capsular serotype of the
isolates was assigned by using a specific-two Multiplex PCR assay. For statistical analysis, Chi-square me-
thod was used. SPSS V.13 was also used.

Results: In the 50 GBS isolates, the predominant serotypes were 111 with 25 isolates (50%) and serotype V
with 8 isolates (16%). Seven isolates (14%) belonged to serotype la and 7 isolates (14%) belonged to sero-
type 11, respectively. Serotypes Ib, IV, VI, VII and VIII were not found and 3 strains were classified as
nontypeable.

Conclusion: Based on the results of this study, serotypes Il and V were the predominant serotypes in GBS
clinical isolates.
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