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RIET A — K, by kxt TARAATE S RIKAE B IRE A A 4.53x10° copies/uL A=
3.97x10° copies/uL. T A MR LRE T, EHENOAAFLEEFRZAHGDTF 3%, [4£4]1 A
KRIFTR I EAEH. AR, TH, RSAT 2 AREBOR AN, ARG RFH S I
HERAFFH R ERET AN T, B T2 RTRFE L0 RE AL,

KR HAERE(SS);, HEFAHERME(Pm); $E L% LEE PCR

Establishment of a multiplex real-time fluorescent PCR
method for simultaneous detection of Streptococcus suis and
Pasteurella multocida

LIU Yanyan™, LU Tingting"'*, WU Jiaqiang'?, LIU Fei', REN Sufang', ZHANG Yuyu',
HAO Xiaojing3, JIANG Haojing4, LI Hua®, YU Jiang*1
1 Shandong Key Laboratory of Animal Disease Control and Breeding, Institute of Animal Science and Veterinary
Medicine, Shandong Academy of Agricultural Sciences, Jinan 250100, Shandong, China
2 College of Life Sciences, Shandong Normal University, Jinan 250014, Shandong, China
3 Qingdao Animal Husbandry Workstation (Qingdao Animal Husbandry and Veterinary Research Institute), Qingdao
266100, Shandong, China
4 Qingdao Vland Biotech Limited Company, Qingdao 266114, Shandong, China
Abstract: [Background] Streptococcus suis (SS) and Pasteurella multocida (Pm) are zoonotic
pathogens that can cause severe diseases in humans, which are easily confused with swine fever and
swine erysipelas in clinical diagnosis because of mixed infections. [Objective] To establish a multiplex
real-time fluorescent quantitative PCR assay for simultaneous detection of SS and Pm, so as to realize
early diagnosis and treatment. [Methods] Two pairs of specific primers and TagMan were designed
based on the gdh gene of SS and the p/pE gene of Pm. The universal primers and probe were designed
based on the sequence of bacterial 16S rRNA gene. After optimization of the reaction conditions,
a multiplex real-time fluorescence quantitative PCR method was established for the simultaneous
detection of SS and Pm. [Results] This method can specifically detect SS and Pm, and the results was
entirely consistent with the sequencing results after isolation of bacteria. The lower limits of detection
for recombinant plasmid standards were 4.53x10* copies/uL and 3.97x10* copies/uL, respectively. The
results of repeated experiments showed that the intra- and inter-group coefficients of variation were less
than 3%. [Conclusion] The method established in this study was simple, accurate, and reliable. It can be
used for the simultaneous detection of SS and Pm and provides an effective detection tool for the
prevention and treatment of the diseases caused by SS and Pm.

Keywords: Streptococcus suis; Pasteurella multocida; multiplex real-time fluorescence quantitative PCR

WHEER TR (swine Streptococcus suis, SSYije A& ILBMEYRY, HAREMEL . EHERER
H 22 FlOR [7) 1 35 Y A BR A 5 1S O — Rl AR A5, Y B S B B T B AR B S IR AR T 5
KRR CONBRER I FLEIEARERWZER 241 °CUL L, JUPFEARMBARER, EH
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AN FEBOW I 2= B R B S B EE R E , AE
SEEF Y B NFIEG KR 2 AR
FFUEE & AL TR S L mBkiR . ISER0L,
AT UG I RV A% Ge Pk 2 A0 1 S 5 S ,
OB IR — B S I P A g, 32
SWENE AT 2 P R 5 AL e =40
Pk B 58 02 F I 22 %1 B TR TR 5 | 1 — g
WP B A% G, IR IZ AR R B F T | 30 S I
AKGR R, 2 R AT 5 R G R EED
W22 AR B R A A 2 AT, A —
MEAZZE T, DLRCRYE | oy oy 3 2800
Fig ok, iR SR s il R 22 i e B

ST BT X B BR TR RN 22 R M T QAT TR R
SRAGTIN ) 5 A BB IX 2 R i DG L 48
T SS 1 Pm 34 R4 WP T PR £ Tk ) R DL TR
TR A HAE A IR ARG (L5 2 WA
QAT 5315 L e e S SNt 2 U7, RIS Tl
PRECHIZWT, WA T R T T I 2
DT st , X 30 TR Ao DS 5 | R ) WP O 8 41 7 4
W WT BASIU S YT, B AR
PR TR, A6 A M s W S TARZ
ol kL A4S IR G B EE X R0 (polymerase
chain reaction, PCR)RIM4ZA | #ZBRIRE 4240+
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5 B 5 10 PE R 45 S S O R AN R T4 HaG

SC B ¢ ot € &t PCR (real-time quantitative
polymerase chain reaction, RT-qPCR)#%/\IAJE
PCR W R — BT RER, P RA H
JEME | R R SR ELRERT R R ST Y2 TS
56 2% Bl A DR AAR AR ARG I 24 T T R R
HEN7 LA SS il Pm WG G2 AW E 5 PCR A
Wk, FrUAAMESEXT SS. Pm 43 515 F 3L A
gdh 1 plpE ViT5|1 W EREr, Hr = FESLh %
Jt PCR Kl J5 3%, LUMIRERS R @A SS. Pm,
BRI R R A T A A S AR S

1 #RE5xF*

1.1 #

I RAEASR B 1A 7500 i 5 58 AS A b X
FEREGHIRICREINNE | BRI SFE2H L . 22 TRtk
FEEEBRTE 2 A, 3 &I 7 A 9 A(SS2, SS3., SS7.
SS9). MEZAMEEINH R A B, D B, iR
A FEPEEE . RIEE AT R . 5 B R 4% 7k
BN RIGFFIA . AT T | 48 i 2 3K T
Wi RLZF AT . BIXS BT . BEAS ZFAUAT R . B
PP IRFLAT IR . A RUAT IR L IS DT 781 R PR i R AT
I LA R BB B O B A 5 I DR A

S H LRGN &, Qiagen A H]; 4
DNA $#2EUAHI &, FAY TROGE)VARA A ;
S S3er, ETAY TRCEE)RMARA
F]; 2xqPCR Master Mix, DBI Bioscience 23 A ;
DNA Wy i R4 Mk B2 Be A= 0 H AR Hhoc il
JF L SE R o

YOS PCRAY, ABIZvH]; PCRAY, A
YT ARKE)ABRAR; .00, Eppendorf
AR W]

12 F&
1.2.1 EF%H DNA 12EL

K 40T DNA $EBGRF G2, KRR
AR ILAF S UL A B ILIN 4] DNA &%
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Hb 43 0 0 BE T I I Al g R vk B . W
OD»s/ODogo fH 1 H 1.8-19 A4, WELE
10 ng/uL LA F, U] DNA Zi i, WeidEH,
46 PCR 352K
122 SI¥5REEITREBEEMNKS
M4 GenBank HHESSEAUIEEEEK TR (SS) gdh
BL(FI572237)Fi 2 A PE B IRFF I (Pm) plpE
FE [N (EF219455) B 3E K, FI| F Primer 3.0 #004F
BB K St TagMan 3%, RN 16S
rRNA JE K158 5 1 Kod e, it 5]
W) RARE AR TP S L2 1, 5198 EH 75
v R A R A R WA
123 BEIWE PCRARINEN
FOWAKRZ KA 20 pL, 2xqPCR Master Mix
10 pL, XF5IPIRMREE . HREHR I TR AR
FTfiE , DA S ARk B R e R SR B . 519
XY BE A 10 pmol/L, 4331 H 0.25.,0.5.1 A1 2 pL,

% 5 pmol/L B 0.5 uL A 7R BESELS s 519X
e 10 pmol/L BL 0.5 pL, 8% 5 pmol/L 43 )
02, 0.4, 0.8 Fl 1 uL $EATEBRESCEG ;s 1B AR
56, 58, 60, 62, 64, 66, 68 °CHIEHEUEATH 14,
BB R SRR, s CAE. 2OUFES
FPEEIERRENSE, BN ER 3 K,
A A RRE AT Ay e VR B AR IR
1.24 ZEWRHK PCRIAERMESN

7E 1.2.3 BAE ¢ PCR A LAY PCR S
FeME AT e B | A AR VR B Y SE b sk
TG, LU CAE G T 5 5K Hs
2B I R . IR AR MR B, AR
Suis-gdh QP ,PM-QP Al FIFRET 16SP 2ty &
FAR—F, CIHTE 18-25 Z[alffE.
1.2.5 tRERBME

TR SR TR L R A PR A 25 WIERR B R
20 ng/ul, JEEEBREFLFA K/NA 2.007 Mb,

&1 SRS REERFS

Table 1 Nucleotide sequences of primers and probes

BIE/ BN 191 555 A h B

Primer name Primer and probe sequence (5'—3’) Product
size (bp)

FESEER AR FIES 14 Suis-gdh QF CCTCCGCCAGTTTGATGC 136

Specific upstream primers of Streptococcus suis Suis-gdh QF

SRR R 5 T 514 Suis-gdh QR GAAGGATTTACCGTTTGCTGC

Specific downstream primers of Streptococcus suis Suis-gdh QR

FEHERRTA 195 5 Suis-gdh QP TAMRA-TCATTGATCCGCCCAGAAGCA-BHQ2

Specific probe of Streptococcus suis Suis-gdh QP

AN E AT R 4R 5 S 4 PM QF TAGTTGCATGTAGCGGTGGT 184

Specific upstream primers of Pasteurella multocida PM QF

2 AN O AT E R R TS 149 PM QR AGGGGCTTGAAAGGAGGA

Specific downstream primers of Pasteurella multocida PM QR

W2 A B R R MR SRR ER PM QP JOE-CGCTGGAAATCGTGCTGACC-BHQ2

Specific probe of Pasteurella multocida PM QP

AN E S 14 16SF CGTATTACCGCGGCTGCTGG 220

Universal upstream primers of bacteria 16SF
AR A S 14 16SR

Universal downstream primers of bacteria 16SR
20 AR 16SP

Universal probe of bacteria 16SP

GATTAGATACCCTGGTAGTCC

CY5-CCGCCTTCGCCACCGGTGTTCTT-BHQ2
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(30 ng/uLx10"")/(2.3%10°%660)=1.19x10" copies/pL;
B HEREERE . 2 AR AT FZE N 4] DNA 435
M 1.36x10" copies/ul Fl 1.19x10" copies/uL %
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Fi2 10 fE5A5 LU BB RERR RS, BRI RB BE S4B 2.0 pL oy
FEA R (EP: 10, 1. 0.1, 0.01, 0.001, 0.000 1,
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10 s, 58 °C 35 s, FEMIEEDOLIF 5, 40 PMEIF,
i 2 12 1 P SR P R B
1.2.8 EEMRAE

Ve R TR 2 AL R A R 2 Pk B EC A
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IR b 5 S = B9 E e PCR
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22 HHFFMIEIEER
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BELE RIS . B IRELAF I . MY EAF R . R
[OATEA . PRIGER TR 4 1 S B K 2 DNA A,
HEATIZIEE PCR AN, B Hog [y ARt i
RSk, HEER IR 2 RE 1-6, 4iRERH, &
W5 BRI ERET S5 | A AR s AR 42k
[Fi] I 2488 5 8 5 TR T AR 22 A0 1 8 IR 1T (HAS
% DX 43 2 i B R 1) I TR R
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Table 2 Specificity verification test
[apa P & PCR A& C{H IR
Bacteria species Detection of C; value by fluorescence quantitative PCR Result

WRHERRTE TRET WAL IR RS A RE

Streptococcus suis probe Pasteurella multocida probe Universal probe

Suis-gdh QP PM QP 16SP

(TAMRA) (JOE) (CY5)
FEBERRTA 2 7Y 10.58+0.36 N 15.19£0.13 S HEER
Streptococcus suis serotype 2 Streptococcus suis
JHEERR I 3 B 11.3240.19 N 15.32+0.23 SR ER
Streptococcus suis serotype 3 Streptococcus suis
WBERKT 7 2 11.13£0.12 N 15.67+0.07 WEEER
Streptococcus suis serotype 7 Streptococcus suis
e ek 9 I 10.67+0.32 N 14.97+0.12 TR
Streptococcus suis serotype 9 Streptococcus suis
B2 AR ERAE A B N 15.63+0.23 15.12+0.07 A G AW a e ]
Pasteurella multocida type A Pasteurella multocida
B2 AR ERAE D &Y N 14.93+0.14 14.92+0.33 A G AW a e ]
Pasteurella multocida type D Pasteurella multocida
3 I LA N N 15.11£0.36 HAt Ay il
Haemophilus parasuis Other species
8 M it % AT T N N 14.94+0.05 HAt Ay il
Actinobacillus Other species
pleuropneumoniae
KA N N 15.33+0.36 HAh Wy Fi
Escherichia coli Other species
P IRBEBBAT T N N 15.04£0.07 HAt 4y Fil
Arcanobacterium pyogenes Other species
G O A R TR N N 15.00+0.13 HAt 4y Fil
Staphylococcus aureus Other species
M R AT R N N 15.68+0.21 HAh Wy Fi
Bacillus subtilis Other species
RIS & N N 15.46+0.09 HAt 4y Fil
Avibacterium paragallinarum Other species
BELE AT A N N 15.19+0.34 FAt 4y il
Bacillus coagulans Other species
B IRELATE N N 15.25+0.24 HAt Ay il
Lactobacillus reuteri Other species
LR N N 15.10+0.13 HAth 4 Flr
Lactobacillus plantarum Other species
RRATEATE N N 21.17x0.17 HAt Ay il
Proteus cibarius Other species
SR ERE N N 15.50+0.06 HAth 4 Flr
Enterococcus faecium Other species
FeNl 5 S A N N 15.41+0.27 HAt Ay il
Mycoplasma Other species
SR N N 15.29+0.14 HAh Wy Fi

Erysipelothrix rhusiopathiae

Other species

FE: N: LK PCR &5 B
Note: N: PCR result of the gene is positive.
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Figure 1 Amplification curve of Streptococcus suis.
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Figure 2 Amplification curve of Pasteurella multocid.
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Figure 3 Double fluorescence amplification curve of Streptococcus suis (SS) and Pasteurella multocid (Pm).
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Figure 4 Amplification curve of other samples.
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Figure 5 Amplification curve of Mycoplasma hyopneumoniae and Erysipelothrix rhusiopathiae.
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Figure 6 Amplification curves of different serotypes of Streptococcus suis and Pasteurella multocida.
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2.3 tRERZAVIENL

PEREBEER A I 2 AR L R R 2L R 4] DNA
I 1.36x107 copies/uL 1 1.19x107 copies/uL
Fi2 10 15005 LB A e 5 AR FE AR R 2O e e
M, IRAFHRERTLE, TR A LUER 4l K A Sk B A Xt
B DL CE AR . Fm o it TR B2 Ry R Al
Tl bR o M 2R o JE 2 25 1 B ERFE T o il 6
B 7,5t R y=—3.547x+21.167 [#H £ R HU(RY)
H0.997, P IGRCR(Eff%) R 91381 kL
AN 22 A B DA o W BE B4 DL R Bk
FAREM I LA 8, @ A y=—3.971x+
25.296 [HHK R BU(RD) N 0.990, I HRER(EFMY%)
90301 55 FF K A A 4 B BR A Y TR BE B P

%5 e
24 HRAMRIELER

P REREERTA (SS) . 4 22 25 1 2 IR AT 1 (Pm)
AIFEN 4] DNA 705 € 5 2 5 ng/ul, % 10 1545
LU AR BERR R , AR EE SR 2.0 pL S AR R (D
10, 1, 0.1, 0.01, 0.001, 0.000 1, 0.000 01 ng)
HEATSER 986 i PCR A, PEALAS J7 i no s
MFR . anl& 9. 10 R, FEEEBK G ARG 2 A 1k
AT REUEYS A 0.001 ng, 45 R FRHA B¢
ERIIER A 0.001 ng, B NIEHEEKE . B2
A B ERATH 2 B4 4.53x10% copies/ul Al
3.97x10* copies/uL, 1A J5 1 HA 42 5 1Y R B
B, AHECTEE PCR R &,

Standard curve
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Figure 7 Standard curve of Pasteurella multocida.

350 B
325+

30.0 -
G 27.5f
25.0¢
225¢
200

1 1 1

0.1 0.2

1 2345 10 2030 100

Quantity

Standard curve

1=-3.971x+25.296
R%:0.990
Eff%: 90.30

1 I | 1 1 |

0.001 0.002 0.01 0.02

8 JEWEIKEIRAE L E

Figure 8 Standard curve of Streptococcus suis.
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Figure 9 Sensitivity of Streptococcus suis.
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Figure 10  Sensitivity of Pasteurella multocida.
25 EEMAEER

TEHUAEE N 10°—10° copies/uL FY 3k R 4H s
M ith1 7 2 o 1 PCR AN, 43 i P A
) S AP, 5 R UM S R AU/ T
2.5% (3% 3), RUZITERENELEEER .
2.6 HEAREMER

3R AR TR 73 B9 2 0E | G B8 B BRI
DL R PCR AP RG22 3k B IRAT T
PR EE S E i PCR O iEPT R Z B 98 i
PCR J5ikAf 22 fiysk B INAR A 7900 . HEFEAR

*x3 ZEWREE PCRHIUEEMEMER

Hb DX (AT FE A I I |t Ak A S I R T BEAE A A T
Ko, 2ot 45 SR HeR R I, 22 il R n] BEREA
A — R Z SO0 E i PCR AZS Sy
SEEERRTAPAYE, 45 S EEERTA BT PCR A
iR —3, H CEMLTHE PCR FlIg5 R, 1M
AN 43 B 55 95 R DU BEER R B va e 5 o3 — I kR i
L HEIOLE | PCR Kl 45 F A5 2 A0 ELEGHT
W BAYE, RSB AR R FERE PCR K
RN B o g e g R — 3%, G E R T HE
PCR #rMZE (G 4, £ 5). &R BN, A5

Table 3 Reproducibility of triple fluorescence quantitative PCR

I R HLNERE M itk 1) E A
Gene Dilutions  Intra-assay (C; value) Inter-assay (C, value)
FHH X4SD | BRAM FHH XD LRAK
Average x+Sp  Coefficient of variation (CV, %) Average x+Sp  Coefficient of variation (CV, %)
Gdh 10° 20.15+0.23 1.5 20.20+0.19 1.3
10 23.27+0.18 1.1 23.46+0.17 0.9
10° 27.18+0.32 1.7 26.87+0.21 1.4
PIpE 10° 19.35+0.15 0.8 19.63+0.25 1.6
10* 22.60+0.11 0.7 22.89+0.34 1.9
10° 25.34+0.16 1.1 25.66+0.45 2.1
16S rRNA 10° 19.22+0.05 0.3 19.43+0.14 1.1
10* 22.36+0.12 0.9 22.68+0.05 0.4
10° 25.98+0.18 1.0 26.02+0.19 1.8
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Table 4 Detection results of clinical suspicious samples by triple ﬂuorescence quantitative PCR

FEAZ PR WRERRIR % 2 R Mk AEJORE B PCR A C (. ZHIOtE & PCR Kl C fE AL
Samples name Streptococ EERAFE  Detection of C, value by single Detection of C, value by multiple fluorescence Copies

cus suis  Pasteurella fluorescence quantitative PCR  quantitative PCR

multocida FEEERR  AEEAVEEL  RERERIN  EEAVEE THRET

Tt IOHFEREE e [CHP#ET  Universal
Streptococcus Pasteurella Streptococcus Pasteurella probe
suis probe multocida probe suis probe  multocida probe
SS-probe Kmt1-probe Suis-gdh QP PM QP 16SP
(FAM) (FAM) (TAMRA) (JOE) (CY3)
FRPHXT R + - 23.83+027 N 2031+038 N 18.84+031  1.80x10°
Positive control
FHAHXT HR - + N 21.76+0.18 N 18.91+0.15 17424026  1.27x10°
Positive control
71 (1) - - N N N N 21.4540.28
Xin 1 (blood)
B2 (1) - - N N N N 25.13+0.35
Xin 2 (blood)
/NI - - N N N N 25.32+0.08
Xiao &Elwd)
K (i) - - N N N N 24.78+0.18
Da (blood)
H x (1) - - 2446039 N 21.45+027 N 25.54+0.36 5.96x10"
Qing x (blood)
# 1 (1f) - - N N N N 24.60+0.25
Shou 1 (blood)
7 2 (IfiL) - - N N N N 25.58+0.09
Shou 2 (blood)
73 3 (Ifi) - - N N N N 25.16+0.04
Shou 3 (blood)
) 3 (1fiL) - - N N N N 25.2440.20
Yan 3 (blood)
£ 4-1 (1fi) - - N N N N 25.75+0.37
Yan 4-1 (blood)
M 4-2 (1) - - N N N N 25.60+0.17
Yan 4-2 (blood)
il 4-3 (1M1) - - N N N N 26.25+0.27
Yan 4-3 (blood)
L - - N N N N 24.94+0.09
Pig foetuses
M7 Pig intestines ~ — - N N N N 25.52+0.35
T ORED - - N N N N 26.93+0.25
Qing (tissues and
organs)
H 4 Ok - + N 19.48+0.34 N 17.56+0.22 25.38+0.06 6.68x10°
Qing 4 (tissues and
organs)
S Okh - - N N N N 24.82+0.09
Qing 5 (tissues and
organs)
737 1 (g - - N N N N 25.18+0.42
Shou 1 (tissues and
organs)
73 2 (kh - - N N N N 25.01£0.36
Shou 2 (tissues and
organs)
73 3 (kh - - N N N N 24.41+0.18
Shou 3 (tissues and
organs)
kl 1 (kD - - N N N N 23.93+0.29
Yan 1 (tissues and
organs)
kl 2 (kD - - N N N N 20.14+0.34
Yan 2 (tissues and
organs)

FE: o IR B AR IS SR Bk s — 2R R 2 B AR DN A SR O AR s N FORIZIED] PCR RHINES S B
Note: +: The result of bacterial isolation and detection of the disease material was posmve —: The result of bacterial isolation and
detection of the disease material was negative; N: PCR result of the gene is positive.
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Table 5 Bacterial isolation and comparison of clinical suspicious samples between single fluorescent PCR and

multiple fluorescent quantitative PCR

LoRlllD7RES PR 151 (e

Methods Positive cases (pcs) Coincidence rate (%)
FEBERRTA biE 2N AW o)
Streptococcus suis Pasteurella multocida

AN 4 0 1 95.45

Bacteria isolation

HEYOGE R PCR 1 1 100

Single fluorescence quantitative PCR

JOT ST B O 5 TR G B A R AT S ARk
95.45%, SHEEERKI B E O E 7t PCR kAT
HHIRE] 100%, 552 ANE AR Ry B wE
JEE i PCR T IEAFG 2155 100%, Ui WiZ 71k
ELA A P Y A A2 A SR A

3 & #

PERERRTA G, AU A
V. i DA 4 e JiE 485 6 i A A TR AT ) T AR e
UL o AR R i A e A B Ol
HE 7 A RO MO N A AERE BLR BB o
I, BTV B R A AR 7 R, el R AN AR 75
AT BTy 4 R R TR A 3 T B T L 2 R
FRAT R L AT T e 1 2 AR R, T 5 RS Y
SE 4 SR M PR E S 2 At H
B, BEESEAMBRENARTS, B Pm 51k
89 Z2 P 1 T [ 22 30 DX AN [ R 8 1 2 A
FgAT, IR e ® B E, Wik, A
RCPTR AP R] Pm B & A2 MR T3 [ SR A
WA ERAE R IR L Pm 5 55
BREA . M R A IO AT L A IR R
FAET- R WL BTt 2 E ] 2 e BRAE R SR A
(i fe ek e TR A L K IS 2
KREPUER, PEANE DB IR NAE 7B 2 5E
HERRVEAR, RN b — S0 B X A K A5 PR SRy

20, BRGNS, BRIz R, BT
Pm I SS ¥R ARG FREH T DL 0 200 SR A,
1M H AR IR AL, R s iz Wi Rz A
XZHJEEIE PCR, #AERH . AR, H
Je BB AGIN 2 PPl ANIE Tl R PR 12
Wr; ZEOEER PCR FEI R A AR A
RSP R , BRSSO A I A% JL i 1Y
BT, B, @y — R PR A e A
2 P DL A O A e BT AT
RE5G qPCR 4 FAHEYFHOR T B, @7 T [RIET
R0 P i D B 114 — ERL G RE e PCR ik

WHEBERPT gdh FEPRURBE KRB — 55
FEBR TR B JIAH GBI R T, 8 T AR & i
K%, Zidg T HRRMANIEE I, X 20 5 B0 ik
AT T O R R AN [ I3 Y = I
gdh FERRZAT IR 74 & FE AR, JE DK 540 A AH B
PEZIH 96%—100% , 128 BT AT AR Ry Ao A 5
BRI AR AR BT, T RS VAR R A S
BREA ARG X206 MR A T 2 i LA
HHE L, plpE LA T A 35 A A Pm,
M H R IZ TR AR AR ST 3L, ORI 2 Pm (1Y)
plpE JEH P IIFPIELE 92%L) |, 1A T Pm g
JE A ASIN TS AHIF T e SS BIARSTIEIN gdh Fil
Pm [ plpE SER ST T = H 26 7 PCR ik,
27 1S RERS T E A HOASI SS AT Pm 3X 2 R 5
BRI, SIS 32 A e S P R e sk
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ABIEFE BT A0 R 51 bl I ARE T, mT LA

A Rk R PCR Bl 5 2 T ik i i, —
SEF ¢ PCR RSS2 R L5, Ay
AR SRS B K P U 2 8 1 B QAT I 1A
I [ s Rl DUORG B i, JF HOR B & . R M

LI

R AR, RBAE 1.5 h N SEUR, SEBRS

A, BT R R AT, n] e A )
HE MRS A AR IR 2l SR 70k
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