—HEORERIT

R &
ZERIZH TS Multiplex PCR Z A LN R BRE o M F E Al 5%

KIERS, M, AR, JRMEZR, /VBREER], PHEE

%16 5 (EEF 59 5), 42—48 H (2014)

Evaluation of multiplex PCR approach for serotype determination of
Streptococcus pneumoniae isolates from Mie Prefecture

Yuhki NAGAI, Bin CHANG, Taisei ISHIOKA, Shigehiro AKACHI, Takashi KOBAYASHI and
Takamichi NISHINAKA

Il R ERE E RN DT R O FZEREIKNE Th 525, FAUTmEFIZRAL
12 BEME i A BRI Y4 E  (invasive pneumococcal diseases: IPD) # 5| &#t Z 9. &K
HCIE 23 i REREE 7 7 9> (PPSV23) F5 L N 13 flififi RERKEFESRLY &7 F
(PCV13) NEMHER SN TWDA, V7 F B RICE 5 IPD OJFIK MG
OB LIRS L2 LIIMOTCEETHL., £ CTHHE, —EROBKA IPD
BEND S T i RERE 2 xf % & LT, multiplex PCR (2 X % serotyping %
FRL, T—N RRZ U H— R ThDHPUREMEZ AW ik & ol 217
ST, TORER, TRTOMIKICEB VT, multiplex PCR THEE S v 7= i A 1%
AL EOR R L —8% L Tz, Z @ multiplex PCR ¥E T M) 72 EBR = T
SNIFHEBOBRZICERPAIETH D Z 0D MIFEHB O R T U —

= Z7EELTAHMARGETH D E bz,

& — U — K : Multiplex PCR, Streptococcus pneumoniae, IfiLi# 5 5]

[ZLCHIZ

Jiti 9% BR B V3R o T HR i 2% D T B 7 JU R B
THY, LEUEEET S Y AR
AUCIIRHFIARA L, B IECIEN, (LiRER
Hik, & D WIIUIRMERIIED & o TR EEE
REREIEYE (invasive pneumococcal diseases:
IPD) %k 5 2.

AHETIX 23 FEIHORER U 12 K= R 2 5
To 23 flifii 2 EKE ¥ 2 F > (pneumococcal
polysaccharide vaccine: PPSV23) , 7 flififiZeEKE
FEAM T 7 5 (pneumococcal conjugate vaccine:
PCV7) BLU 13 flifiti REKERE ST Y 7 F

(pneumococcal conjugate vaccine: PCV13) 737k

WEINTEY, 2013 4F 11 AIZIVhNENY 7 F
> & LT PCVI3 NEBHEL S iz, 4T &
DN IPD DB BHIRF STV D8, ZiLe
EBILT I FUTEENRNT 7 F UG L
157 (non-vaccine serotypes: n\VT) DA S R
ENTND V. 2500722 EBIHRERED
T o F R KA K B IPD OJFIR MIER OHE
BEAHRETSZ L3O TEETHS.

Jiti 5% BR A O RE RS 77 C do D AR U o T

* [ SRR GERIT TR A 5 — 5T
> [ESLESENT eGSR e 2 —

Z A K (Capsular Polysaccharide; CPS) 13fx %t &
BREMER T CH Y, EOMERARET D
PURTH DM, ZivE T2 90 LLEDMIER A
HEINTWD. MIFRREICIE, RS
(Statens Serum Institute HY) % FV R LIEIC &
HRBN T — )L KRR L H— R THDHH,
DEMTHY, FHEICEAETSH. 207D
UTAE, multiplex PCR % AV 7= Jifide BREE o if 157
BIENRE ST TWER YY), ERIcsVLTIHE
EAEEESN TR, £ ZT4H, ZHE
TR IPD 7D B o3l S U7 iR BR B 2 x5
& L. multiplex PCR (2 L B IiER OER X
OZ DO RPEC DWW TR L7 D THRET 5.

A &
1. iR
2014 451 A 76 5 2o CTIEA SRl
ZEEAHBN AR ERFZE © TR A D EIEMiZR I —x
A T AREFICET BRI (IS E Y, =&
VAN D EEFREEE D D IE ST AR ERE 13 1%
ZRRE LT L.



Table1l Multiplex PCR reactions 1-8 for serotype determination of S. peneumoniae isolates

Multiplex reaction 1 V(C;JUBe PCSIi?Z:r(obiL;ct Multiplex reaction 2 V(C:JIUBE Pii:rg)b(;l;a
2 X PCR Buffer (QIAGEN Multiplex 2 X PCR Buffer (QIAGEN Multiplex
PCR Kit) 125 PCR Kit) 12.5
genome DNA 1.0 genome DNA 1.0
cpsA-f (25u M) 0.1 160 cpsA-f (25u M) 0.1 160
cpsA-r (25u M) 0.1 cpsA-r (25u M) 0.1
6(6A/6B/6C/6D)-f (25u M) 0.3 250 8-f (25u M) 0.2 201
6(6A/6B/6C/6D)-r (25u M) 0.3 8-r (25u M) 0.2
3-f (25u M) 0.3 371 33F/(33A/37)-f (25u M) 0.3 338
3-r (25u M) 0.3 33F/(33A/37)-r (25u M) 0.3
19-f (25u M) 0.3 566 15A/15F—f (25 M) 03 434
19-r (25u M) 0.3 15A/15F-r (25 M) 0.3
22F/22A-f (25u M) 0.5 643 TF/TA-f (25u M) 0.4 599
22F/22A-r (25u M) 0.5 TE/7A-r (25u M) 0.4
16-f (25u M) 04 717 23A-f (25u M) 0.5 799
16-r (25u M) 04 23A-r (25u M) 05
DW 7.7 DW 7.9
total 25 total 25

Multiplex reaction 3 V((LluBe Pcsigrfbc:)l;ct Multiplex reaction 4 V(c:uBe PCSI:{ZZr(obiL;ct
2 X PCR Buffer (QIAGEN Multiplex 2 X PCR Buffer (QIAGEN Multiplex
PCR Kit) 12.5 PCR Kit) 12.5
genome DNA 1.0 genome DNA 1.0
cpsA-f (25u M) 0.1 160 cpsA-f (25u M) 0.1 160
cpsA-r (25p M) 0.1 cpsA-r (25u M) 0.1
19F-f (25u M) 0.5 304 24/(24A/24B/24F)—-f (25u M) 0.2 99
19F-r (25u M) 0.5 24/(24A/24B/24F)-r (25u M) 0.2
12F/(12A/44/46)-f (25u M) 0.5 376 7C/(1B/40)-f (25u M) 0.3 260
12F/(12A/44/46)-r (25u M) 0.5 7C/(1B/40)-r (25u M) 0.3
11A/11D-f (25pu M) 0.3 463 4—f (25u M) 0.3 430
11A/11D-r (25u M) 0.3 4-r (25u M) 0.3
38/25F/25A~f (25u M) 0.3 574 18/(18A/18B/18C/18F)-f (25u M) 0.3 573
38/25F/25A-r (25u M) 0.3 18/(18A/18B/18C/18F)-r (25u M) 0.3
35B-f (25u M) 0.5 677 9V/9A-f (25u M) 0.5 816
35B-r (25u M) 0.5 9V/9A-r (25u M) 0.5
DW 7.1 DW 8.1
total 25 total 25

Multiplex reaction 5 V(TJUBG Piigr(ob(:;("t Multiplex reaction 6 V(c:ulr_r;e PCsli:{z:rE)b(:)L;Ct
2 x PCR Buffer (QIAGEN Multiplex 2 x PCR Buffer (QIAGEN Multiplex
PCR Kit) 12.5 PCR Kit) 12.5
genome DNA 1.0 genome DNA 1.0
cpsA-f (25u M) 0.1 160 cpsA-f (25u M) 0.1 160
cpsA-r (254 M) 0.1 cpsA-r (25u M) 0.1
14-f (25u M) 0.3 189 39-f (25u M) 0.2 98
14-r (25u M) 0.3 39-r (25u M) 0.2
1-f (25u M) 0.3 280 10F/(10C/33C)-f (25u M) 0.3 248
1-r (25u M) 0.3 10F/(10C/33C)-r (25u M) 0.3
23F-f (25u M) 0.5 5-f (25u M) 0.3
23F-r (25u M) 0.5 384 5-r (25u M) 0.3 362
15B/15C~f (25u M) 0.3 496 35F/47F-f (25u M) 0.3 517
15B/15C-r (25u M) 0.3 35F/47F-r (25u M) 0.3
10A-f (25u M) 0.5 628 17F—f (25u M) 0.5 693
10A-r (25u M) 0.5 17F-r (25u M) 0.5
DW 7.5 DW 8.1
total 25 total 25




Table1 (Continued)

Multiplex reaction 7 \/(TJuBe Pii:r(ob(:;;a Multiplex reaction 8 V(CLIUBG P()Sli'\’zzr(obil;ct
2 X PCR Buffer (QIAGEN Multiplex 2 x PCR Buffer (QIAGEN Multiplex
PCR Kit) 125 PCR Kit) 125
genome DNA 1.0 genome DNA 1.0
cpsA-f (25u M) 0.1 160 cpsA-f (25u M) 0.1 160
cpsA-r (25u M) 0.1 cpsA-r (25u M) 0.1
23B-f (25u M) 0.2 199 21-f (254 M) 0.2 192
23B-r (25u M) 0.2 21-r (254 M) 0.2
35A/(35C/42)-f (25u M) 0.3 280 2-f (25u M) 0.3 290
35A/(35C/42)-r (25u M) 0.3 2-r (25pu M) 0.3
34-f (25u M) 0.3 20-f (25u M) 0.3
34-r (254 M) 0.3 408 20-r (25u M) 0.3 514
9N/9L-f (25u M) 0.5 516 13—f (25u M) 04 655
9N/9L-r (25u M) 0.5 13-r (25u M) 04
31-f (25u M) 0.5 701 DW 8.9
31-r (25u M) 0.5 total 25
DW 1.7
total 25 % PCR i DL IX Tablel 1278 L,

MR E TP (Statens Serum Institute
) ZRWEIAGIEIC LY, ESLRYYEITSE AT
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QIAGEN Multiplex PCR Kit (QIAGE
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Jir 1 Mg % 6A/BIC, 3, 19A, 22F/A, 16
F, B 2: 1fniE7 8, 33, 15A/F, 7FIA, 2
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8/25F, 35B, K 4: Iy 24, 7C, 4, 1
8, 9V, )& 5:MyE M 14, 1, 23F, 15B,
10A, )t 6 : Imig% 39, 10F, 5, 35F, 1
7F, KO 7 MiiEY 23B, 35A, 34, 9, 31,
Bis 8¢ Mg 21, 2, 20, 13) Z FE i L
72. PCR D&% 95°C T 15 4y m#E L 7=
#%, 95°C30 B, 54°C90 #, 72°C60 B
A 7% 35 MY L, 72°CT 10 4
MELT-% 4CE L7z, F-TXTOK
SR RITITM R ERE O = o hr— L &
L T cpsA  (160bp) @ primer % /N 2 7-.

CpsA —

MiERER primer OEHIZKE CDC
A — 2L ~X— (http://www.cdc.gov/strepla
b/pcr.html) &ML 7-.

3) FEXVKE)

3u L ® PCR FEWIZ loading buffer % ¥R
fmL, 05XTBE buffer TIER L 72 2%
Nusieve 3:1Agarose gel (Takara) T 100V,1
Re f) #E SOk B 2 S i L 7=, vk Eh#%, 0.5u
g/mL @ EtBrigi% ¢ 30 pta Li=. %
D% N IEE T DNA N RO F
R L, BIEIC R s TZHEHIEED OV A
AN UTC, MRz E L.

w R
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22F, 3 N FNFH 2 ¥k, 15C, 23F, 24F, 14, 6C,
15A B LY 10A 3 LK T Offss Sz, Al
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Fig.1 Multiplex PCR for serotyping of S. pneumonia.e.
M; 100bp DNA ladder Marker, 1-8; Multiplex PCR

reactions, ¢psA; inner positive control.



2. Multiplex PCR %I & AmEERI

Multiplex PCR |Z X % serotyping DfE5E, 4
TORIATPCR IZ L AIEIEEM I E BN, D
A XN MEREHEST 22 LN TET.
Fig.1 (24 A 3] L 7= Multiplex PCR D& &K E)
FTRO—B 2R L=, EROEKTIE, K 5
{ZRUNT 496bp DALEIZ /N RHER S 4, Ifi
15 15B/C L HIE ST, FARORERKTIX
S 3 123N T 677bp DALENZ /N RS
AUmiER 35B LHE SN FomiE R 14
EHETE SN ERR No2013174 (2B L Tk
cpsA (160bp) & 14 (189bp) ™ B4 & 3 ¥ o
A AN PCRANY RINER - THIE S
7= (Fig.2).

M 1 2 3 4 5 6 7 8M

14

(189bp)

o

CpsA —»
(160bp)

Fig.2 Multiplex PCR for serotyping of strain No2013174.
M; 100bp DNA ladder Marker, 1-8; Multiplex PCR
reactions, c¢psA; inner positive control.

3. eiE& Multiplex PCR k& DB

Multiplex PCR @ # 5, & S 4172 MiH
BUIMALETOR R E 2T B LT
(Table2).

Table 2. Comparison of the result of actual serotype
with the result of predicted serotype by Multiplex PCR

Predicted serogroup

Strain No s:\ri)ttt/a[])le and serotype by
Multiplex PCR
2013163 15C 15B/C
2013168 35B 35B
2013169 23F 23F
2013170 35B 35B
2013172 24F 24A/24B/24F
2013174 14 14
2013176 22F 22F/22A
2013178 3 3
2013180 22F 22F/22A
2014001 3 3
2014002 6C 6A/6B/6C/6D
2014003 15A 15A/15F
2014004 10A 10A
R

FliREREE 1 i 2ot R O T 72 KN FE T
BB, FDIEDNTHIMSEL/LIEMEBER S & U
ST IPD OJFRK E 72D, F-ARKEHIZA 70T

VYT AN AREBSLEORREGORF & LT
b, EOLEEEO—>THS 2,

ATl 23 FEHORERL L 7= RN AR % 5
To 23 fHifiti SR EREE U 7 F 2 PPSV23, 7 flififiZeER
HfEAM D 7 F L PCVT 1 L O 134MhifiJe BRI
BT 7 F 2 PCVI3 ARSI TV, ZivE
TIT PPSV23 [TAEAR D72\ Elnd 123\
T, VI FUMERIZL D IPD 2 PB4 5 2 &
X°, PPSV23 HfEIC K 5 @i 12k B g ER
EMERIZ DT, 72 b ONSIHARIZBE$ 5 B
OB RN H D Z ENWE SR TVD
B0 ooz L 2014 4F 10 H b il
FHIXFT 2 PPSV23 O EHIBERL A TE ST
W%, —J5 PCVT %2009 F 2 D3 E TR S 1,
2011 A2 2 A DI BB ORISR L 720, 2013
4 AICI3EE RIS 56I1T 2013 4
11 AIZIZPCVT (28 v 13 fioo PCV13 23 EH]
BRI CWD. Ziuz kv /KR IPD o
XS BICHAEND A, $CI2 15A, 15B, 22F
728 PCV13 IZH BN TWVaWMERIZ L D
IPD &ML TV 5 Y. Gt~ THikERED U 2
F U HHEE K2 1 5 IPD OJRR ISR OHER 4
RS2 Z LI CEHEETHS. £7- 2013
4 A X O AZBENERGAR BREEVEDS, YIS
Lo SRR E L oo 2 Enn, NR
2 TR RA L E O T2 IPD OIiE gt 4 3
B L, MiZRERE OIFFIAY—~1 T 2 A &b
THZEIFEETHD.

Ji BRI Z AV E T2 90 LA B i )s ik
HINTWDR, MERREIZIE, PrEimE
(Statens Serum Instituteffil) % FHV =R IEIC &
BRGNS T =) RAH B — R ThHDH. 121208
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T2 DI D T RDIRE D . £ DT DUTAE,
multiplex PCR % FH\ N 7= i BRE D i g A 311573
HWESNTWARY), ERNICBOTIHIFEAL
Fhi s Thaenbo L HEE IS, 22T
], =IO AIPDEE S o8k S =g
Bk & k5 & L C. multiplex PCRIZ X %
serotyping % 32 L, BALIEIZ L A IMmiER & Dkt
B ATV O FMESW TG L2, £ OfE R,
T RT OB TPCRIZ L A HMEFEMI DS B AL,
HEE S MIERNIMAIEORER & —F LT
7. M ER 14 LHEE SN E R
N02013174 (2B L TlidcpsA (160bp) & 14
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Amultiplex PCRIZIZH LUK Z &
WZprimerz B A& LIRE L CTRBITIX, £2
D TH LR 5 I E 23 Al e T &
D, IARMRNT 4 —< 2 ADOHE THLEN
THETH D, EEREIHLIEAINTE
PCV13 [ZHEN L MR 22 TH/I—L T
%2 Emb, PCVI3 EAIZ L H/NRIPDOJHIA
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72724 a1 36 L 72 multiplex PCR{%E C[A]
ETELDIFTA0BOMFERTHY, &5
(I E Y 24, 22, 6 72 5 ONZ 15 D subtype
T & 5 24AI24BJ24F , 22F/22A ,
6A/6B/6C/6D, 15A/15F% & 1L Z HufE Bl
Akl o 2 s T k22 v, E 7o multiplex
PCRTserotypingz i L Tb, EHizF72
JCTIEBICKEBERER SN TWD N E
IMITHIBTE R, B EDZ ED
KEE O M 3E R B &= K3 5 ET,
multiplex PCRZ {LIEDORFE L T 5 2
EIXEEL W, L2 L2 5, multiplex PCR
Z M v 7z serotyping s E 4 5 Z L 1T &
0 A F TLL R E 7 i 3 B o HEE DS AT
BRERY, ILITMbIEORER LUK
MOEKITHLORN D, FTEAREN G
BT HIE, YA 5T E S AT HE T
bHZ s, RETIEILEEZERT S
AiOA7 Y —=2273kE L TIHEFICHEH
nEHEThHLLIEEZLNTZ. 24N
B S 72 138ED 5 HnVT A 6 BEfERR S 1
Tl einh, A% bk L Cilnyg o
ITHER, LTV ZENEETH
HEEZLNT.
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Streptococcus pneumoniae is the most common cause of pneumonia. Furthermore, in the case
of invading the blood stream, S. pneumoniae will cause invasive pneumococcal diseases (IPD)
such as sepsis, bacteremia with pneumonia, and meningitis. In Japan, two types of
pneumococcal vaccines have been approved, i.e., 23-valent capsular polysaccharide vaccine
(PPSV23) and 7-valent conjugate vaccine (PCV7). More recently, 13-valent conjugate vaccine
(PCV13) was approved by the government in June 2013, later replacing PCV7 as a routine
vaccination in November 2013. Therefore, it is important to monitor pneumococcal serotype
replacement after the introduction of pneumococcal vaccines. In this study, we determined the
serotypes of 13 pneumococcal isolates in Mie prefecture using multiplex PCR and the data
were compared with conventional serology method. As the result, 10 different serotypes were
detected and the results of multiplex PCR serotyping were identical in the results of
conventional method. In conclusion, this applied multiplex PCR method can be suitable and
effective tool for the screening of S. pneumoniae serotypes.



