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ABSTRACT: Objective To establish subsequently the real-time quantitative polymerase chain reaction (PCR)
method that could quickly and accurately identify Cronobacter sakazakii, and design specific primer probes based on
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the DNA gyrB subunit gene. Methods The target gene sequences were searched and downloaded from National
Center for Biotechnology Information (NCBI), sequence comparison was performed using DNAMAN, and primer
probes were designed by Primer Express software. This established real-time quantitative PCR method was validated
through specificity tests, absolute sensitivity tests, relative sensitivity tests and anti-interference tests. The 40
common pathogenic bacteria standard strains were selected for specificity validation. Results The results of
multi-dimensional specificity validation showed that the method was able to specifically detect Cronobacter
sakazakii, and there was no non-specific amplification for other closely related Cronobacter and common pathogenic
bacteria in food. DNA detection sensitivity was 0.0100 ng/uL, while relative sensitivity was 10° CFU/mL. The
anti-interference experiment results showed that mixing interfering bacteria and their DNA with Cronobacter
sakazakii DNA and Cronobacter sakazakii did not significantly affect the detection results, indicating that this
method had good anti-interference ability. Conclusion The primer probes designed in this study are specific, rapid,

sensitive and anti-interference for the detection of Cronobacter sakazakii in food samples under real-time

%16 &

fluorescence PCR method. It can provide technical support for detection of Cronobacter sakazakii in the future.

KEY WORDS: real-time quantitative polymerase chain reaction; Cronobacter sakazakii; gyrB gene
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va. & Wi AT 1@ (Cronobacter  spp.) k3 2% (G BT 14,
BT wER, 2R, HfIRE. HRtiZaivge
TR S VESOW i, A R s R IE Y2 AR
BoR, EEFEIEA 7 DFH 3 AWAD R R 5
BT (Cronobacter sakazakii), P R EE BH 4 52 8 ¥E AT
I (Cronobacter malonaticus) . # 7T % 72 %' ik #F &
(Cronobacter muytjensii), #1522 # 4+ 1 (Cronobacter
dublinensis) ., %2¥ % % i# T (Cronobacter universalis), 7i
BA 7 % KT B (C. turicensisi) . R BE 5 w8 VS T IS
(Cronobacter condimenti); V.7 {5 &R AR 5 2 5T 5 1%
Z& W F(Cronobacter dublinensis subsp. lausannensis), #B#
M TE B VAT B B 3L 2 Bl (Cronobacter  dublinensis subsp.
lactaridi) . #B A7 K 50 2 i#5 #F B #5471 Ak T F (Cronobacter
dublinensis subsp. Dublinensis)®*/,

o B R — ARG, R T LI s 47 °CIY
SR, BAM B S REMPTT B RS, Rl &6
HEAEAGE BEAE T AR ZL P AEE AR L) b MR —Fh R
PR BRI, FERE AR e AFLE, e
SIEBA LA IR AL LB IR . IRBEE /N
i 25 W 9 B 2 0T A5 RS L i 25 R A S SE T B 7).
BAE L B LA B R B AT TS Y i B LB
LA I 57 A SR G 1 XU, T — ELJBR L 7 B A T L BAE
IR 40%~80%") . M H i o] LUK, 0% WA R AR
HERF P Az, ATRAER . 138 538, 15K, B9
ik L A A LR S A R Z e A O A R
I IZAARFEAS R 0 5e B R A2 BT Bk, 7
RIFHY 58 B AT A BOwR R A e ke p 22 72 1P Br
U 58 B AT B E g R AR A 2 B Y LI AL B A

RE{IW . TR, ERRESEHIRENEL LI 3
VA KR DG o S5 i rhoRs: i S B A AT R . TR,
X 5L G U A AT RN KOT P A E B R W
LR X o

BRI A VX B B A TR T A U I R ) I
SRS RN R, HeUn FDA(2002) . 1SO(2006) . GB
4789.40—2016 ( & it & A [ GhRiE B ZEY #1052
BT B (B A )RS 8 ) S5 5 kU ), R A )
# DNA JKFATRAM B AR, # FE A IR A I 452 AR AT 45
e ssik . A BE RV (polymerase chain reaction, PCR)
P RSN PCR Jridke . ki3zEEe LIk (pulsed-field gel
electrophoresis, PFGE) . % fi i J¥ 41 43 %! (multilocus
sequence typing, MLST) 14>k K 41 | /¥ (whole genome
sequencing, WGS)Z5!'* ¥ Sz 35 PCR Jy 3k HAT R ]
Wi . REES . FRERPEMR SN, AENEEDR )2 8%t 5
BIEFw S TR . 2024 IR EZAT T B WA R R T
EZbrE GB 4789.40—2024 i 4 E KR B iM
YRS SOB AR ), B R RN T S B AT TR
JEEE R PCR ik, BLUABTT KRR T X s B i A F B 1
RO & 1354 & T 50 B AT i A HERR (R T R
JE K% 5w B AT B R T2 5  CHEN 26 SR ) PCR AGH
BEARX IR B 70 B AT A TR, WANG PR 2 8
PCR Jy i B iRy e B i A f . TN FRER e B FF I . &
S B A TR, DL &SR A% E PCR kst v %
WA TS . BEAh, BN AME SE SR PCR iR AE
J& AKX 50 B AT IR A 1t 2 A iGE, R B
RN . KOTABMMS) BRI T /751 | 16S rRNA %
. AMEREE T A B (OmpA) . 16S-23S rRNA P ER%% 53]
W DX (ITS)ZE 220 A 5 e PR A1 E Tl (gyrase) B WF B 5
gyrBAEN BARZE AT 5200, MRS SCHR B TN LR 7 51
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HEXT & B, A BE IR TR 3R 2% 06 R B 0 R Rl %5 8 Hh B B 4
16S rRNA FE[F 731

AR T 5 R Er, M T S8R9 PCR JF
e, BT AT R i P R e v AT R A I AR R
AR,

1 MR5ERE

1.1 SKIE#K

R0 58 B A FF AR HE R 2 Bk S B TR R e B
WIS 6 B 7 k. DIAATR . RIBFFE . T TGS
A 2 TR AR U TR AR L 36 F 40 PR IR LR BRATIISE A Hh
[ B= 27 3 4= W B R 42 % 45 B B0 (National Center for
Medical Culture Collection, CMCC), 3| $L7 & Rl (i o
JL»(American Type Culture Collection, ATCC), H [Eif f3f
A W B Bl OF ik & B P U0 (China General Microbiological
Culture Collection Center, CGMCC)LA K 7 [ Tl fi 4= H 1
Al {4 8K 4% PR P 0> (China Center Of Industrial Culture
Collection, CICC), HAKMIBHPEIEEILE 1.

1.2 A SNER

2% K [ i 7K (buffered peptone water, BPW) #1535
HL(CEE BD A R)); TSA TR | mItis TR B A 45 7
AR R ARG RA R,

Tagman master mix . 4B 3K 4 £ (4 5 DP302-02)
ABI QuantStudio 7 FZAf%¢3t PCR {X(EE ABI 2 H);
VITEK® Compact {4 ¥ 531 R 48 (1% B A Uiy BLIR AN F) o
1.3 /5 &%
1.3.1 AHENELE

I HARAE T80 °C AR ME B bk B 45 56 1 T 1l
BiERT R I, 37 °CRy & HRFE 24 h2 h, SRR THBUAA B
VEHAER) BPW LA, ARG 78500k 5 R R
01, HFJREESE,
1.3.2 DNA #3

WG AN DNA $2 U7 & 360 1577 e DNA 21t
TAE,
1.3.3 3l 43R4t

M GenBank 93 T 3k EL /A 1) B Ui 5 7 54 1 1 o
BT B N HAB Rk 9 gyrB JEFS, FF DNAMAN
AT X S P HEAT X, M Bk EE H— B et SR
BFRFE R B, LABLAE RS | DREr T B bs i B RifiJs
Primer Express 3.0.1 FAFBHAHR 5 [ AR ST o 1158
B, KPR 51 YRR B R S 7E NCBL b | i A7
primerBlast HCXF, fifi i R 50 AT 10 51 RET 741, I
AR R AEY) TR BRARIEAT A i 5 | R L R 7 371
R 2,

®1 EERNBREES

Table 1 Names and serial numbers of standard strains

TR0 44 F5R TR 5 T2 FR kG5
R i 3 B v AT I IQCC10403 PN7E L] ATCC25922
B 055 7 2 AT B ATCC29544 KAt e CMCC44747
BT s B ATCC51329 KIGFFE CMCC44752
BITH % WA DSM21870 3 AT B R T8 ATCC43864
L7 s B WA DSM27963 PSR E ATCC13048
Py Juert e ia] DSM18703 FER v AN ATCC700324
BRI L % A T DSM18705 3 AT RAT 1A CICC10404
TN R B PE 72 2 T AT B DSM18702 SR BT CMCC(B)51105
PRI & 5 B FE TR DSM27966 Ao G AR R TR CICC21534
FAGZETTIRE CMCC50013 H IR ATCC29212
[SEEIR e S U W <) CMCC50017 ) A1 B L B ATCC27853
R FE VD T FR B CMCC50004 YA L PR CICC20066
A FE VD) TR CMCC50001 % LA B CGMCC1.2309
WSV CMCC47001 M P PR CICC23564
A R R €T ] ATCCI150 2N SRR [ I CICC21896
ey ATCC9270 L3 AT I CMCC(B)49027
AU 1T BT 1 S g 4% i 37 784 ATCC13076 PO A A TR G TR ATCC19115
AR TG ATCCH9812 Ji il H i R R A G TR CICC21530
S0 17T TR W SV ol £ 9 1 355 Y CMCC(B)50071 ZBCE LN b S CICC24186
b 11 TR 0 S o %A 2 1 375 7 ATCC14028 B RS Ul AN b S CICC24189
(Tturi)fFHE YD TR B ATCCI15611 TR KR A KA CICC10667
W SN R CMCC47001 A8 WA FF o CICC10450
K354 R TE ATCC8739 PR EERIRACE CICC10670
KI5 A G CICC10354 Wi A2 R M K A 5 A IR T CICC24188
KI5 A G AS1.3373




154 B dn 2 4 R R I A 4R

%16 &

F 2 SIRTSOE PCR 314F0IRSTFF

Table 2 Primers and the probe sequence of real-time fluorescence PCR

H AR £ 55 HpRHE S ERET P Ganbank =
StF: 5°-ACGCTGAACGCCTATATGGA-3’
B iy 52 2 T T gyrB StR: 5’-TAACGGACACAACGGCAATC-3’ 1X983606.1

StP: 5’-FAM-CGCGCGTCATCGCCGGTAGC-TAMRA-3’

1.3.4 FaFd sk PCR 89 HF Ik 4 5 A3

SEETESE PCR Y SO AR R EAF g 25 pL, L EAR4]
BATF: B RS % (R EE A 10 pmol/L)45 1 uL . %
S 10 pmol/L) 0.5 pL 42 DNA 1 pL . 2xmaster mix 12.5 pL .
ddH,0 9 pL.

SERF S PCR RN S RO E . 1 8 50 °CIRFH
2 min, B2E A 95 °CHFATHIAEME, B R 10 mine ZJFHEA
PEFRBYBL, 95 °CHARMEHREE 5 5, 66 °CiE K FEMIFFSE 40 s, 1t
PEIRILIEAT 40 K, FIRTIESE FAM 20655, RIVESHEE
1€ 4 CIRAE LT

ZESLH RN R #5529t PCR AP ik 2
TR S BIh4k, H Ct{E/NTF 35, MIFE AN, #5 Ct
HALT 35~40 ZIH), WHE R vl e, ILARS2EE E SL g,
FEELINE A CHEARTE 35~40 X4~ X (8], o] H5EH
FEM:; 25 CHET 40, W N IEM: .
1.3.5 Hpik, Al En

S G U S 56 0 B U v B VR AT TR AR HE TR 2 B L B
B R E N P TR IE 7 v FRIAAITEE . RIBAT
VAL U] DGR 45 T 2 A A P v AT RR A 36 il 40 Bk He R
1.3.4 H g SN AR R RN S 506 T PCR 33 .

RAYPESLIE A Ry WA TR 4y, BRI A X A S5 A
X RS

Y%t RABIESLEE: 35T DNA $REGR ) & 32 BRI 78
BIEFTHI(ATCC29544) ) DNA, BRI I DNA &
R i BB BE AR ORE, B R VR 24302 100000, 1.0000 .
0.1000, 0.0100, 0.0010. 0.0001 ng/uL. FrA XA [Fu
FER DNA BB EAH R 4544 738028 PCR 473,
RRRSLIRI S A PATEEE, FEHEE S0 4 R R 1.3.4
HR 25 SR TE TSR 98 PCR S SRAE )2, Tz
FGEH 2 EX G R AT o, LIRS 2 ) B i 2 %G R
T IR

AT FRABPE SIS i BPW 5 IRCK 224 LI )7 07k
e 10 FEEeFl i, SRIF W9 I W R A I B 0T 58 2 T AT
B, SELASINR BB TE LMRE4 B0 107, 10°, 10°, 10%,
10°, 10%, 10" CFU/mL, & MERE 5 15086, B4
SEHS 4 R RN FE IR BURAT S I DNA fE AR, i
1.3.4 PR R TIERT S PCR P78, JEXTy 144G
AT HIEE, RS20 50 i 45 R LA 2 120715 A
Xof RAYETRR . Hefd 1.3.4 s RN AR R TN S50 T
SERFEE S PCRY I, I FREE & 20 0K, e PHEES SR B
T UEL

13.6 #FHERK

AW FE BT PLT P8 32 30 A48 5L R 4K P RS 724
RFEBAZ E BT .

LK AT TS50 K H2 U A B UGS 0 28 345
FF T DNA (1% BT e B 43 7R B 22 100.000., 10.000, 1.000
0.100. 0.010. 0.001 ng/uL, #RJ54>HIHE R 1:1 AT LA
W0 A 100 ng/pl B RIGFT I (ATCC25922)DNA,
PR GG DNA 1N BRI SRR PCR R,
BRI E 5 T, BE 4K, i ERA T DNA G
SRR AR L

B g2 WK BT 0 se 06 859 R4 £ B R 5 %
AT B B, R R BRI IR B 10°, 107,
10°.10° . 10* CFU/mL, ZJ5 43 SIS AR 10° CFU/mL
KIAFFIR(ATCC25922) IR, T MRERIHAR | mL
$EHU DNA, FHRBUR A DNA 1T SO T S5
PCRY$, WABERE 54T, HE 41K, idRHBmT
NN EROE s el RN b= AT N

X RETE BT BE Ry B 0s 7e 2 i DNA; B X I
R KBGFF R DNA; 25 (X R TR IK o

1.4 HIEAIE

i SPSS 24.0 B AFE 2L 5 2250 HT B et S a5 R
HEATIRAE, SR Excel 2019 {4 hIVEFRH

2 HER5HH

21 HRUEIESERIH

M1 AT, PSR 570 2 30T i DNA SRR I,
ASBIEFE I B9 5 | I ERET XL AR S 1 S B STy S L
WEHRZR . AR, 2 LUHC A 5 2 AT T P ) g 27 T AT T LA
L dh o WO T DNA BT RO, #1537 JCH

0.9
0.8
i 0.7
= 0.6
o~ 0.5
L o4

R
Y 0.3

>
B Rs 52 2 Ui AT B —————

/" HAB B Vi
/ FCAt A
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0.1 £0.060949 // ‘

— — SE—
0

T T T T T T T 1

2 4 6 810121416182022242628303234363840
[CEZR A

1 SERPOE POR 45 SEES IO AL
Fig.l Specificity test results of real-time fluorescence PCR




21 GRERN, 45 SEIF DGR A T 2 S W e Pk 4 g B I 7 2 T AT A 155
WA S TR XL R AR, AT Y o] 10,0000 1/
JFE RS S AR LA AR ST A L, TR 1 ol 10000 ngll
Y AR 58 B AT T R0 At UL A0 T ) e gk Ty e, f kel Eﬁ'ﬁ 0.50| 0.1000 ng/uL.
L% | PRk IR R BT & o
D 030} 0.0100 ng/uL
22 REMRIELER S ® 0201 0.0010 ng/pL
221 Wt R RE (o0 ——
XTI A Bl 5 2 T R (ATCC29544) 1) DNA 2 4 6 8 10121416 18 20 22 24 26 28 30 32 34 36 38 40

PEAT AR AR RE, TS M KIS 100000, 1.0000
0.1000, 0.0100, 0.0010. 0.0001 ng/pL. ZEHMAIE KRN S
HET, XA BE R B BRI R ERAE, SR SL IR
B SATPATRE, HEZSIR 4 K. BE 3 5K 2 MgRT
A, ARSI T I BRI 50 % T TR (ATCC29544) 5 | 1 HR 4t
Refis Fe & th 1) DNA JJUE ¥ B 0.0100 ng/pL, AT
FRE]3% 0.0100 ng/uL o M Hh 4 %oF 5 SR AU S B 45 0L, REAE A
FEAMF ST B AL B SERT e PCR 5 B AU 4 % 52 0%
0.0100 ng/pL.

3 ERITOE PCR SRRV RS LI LER
Table 3 Absolute sensitivity test results of the real-time
fluorescence PCR

R /(ng/uL)
10.0000 1.0000 0.1000 0.0100 0.0010 0.0001
B IR 52 2 AT
B ATCC29544

T Rt B A U, K 4

K4

20/20  20/20 20/20 20/20  18/20  0/20

TEEREL
P2 SEIZE0t PCR S8 A 20 Xk R BRE SR 45 2R i 2k

Fig.2 Absolute sensitivity test result curves of the real-time
fluorescence PCR

222 Aaxt R AEIIE

BUK TR J5 9 BPW 5, 218 1:10 (V:V)RY L 5T 2240
JUBC T Wik ATV A . 3, AL T 30 431 PRIR S 1) [ ey
BRI E YIRS, NS R VR R 4
107, 10°, 10°, 10*, 10°, 10?, 10' CFU/mL. #4ME5I)E,
S ABUR R S A 1 mL U587 T DNA $25. DU
PLEUTS 21 B DNA AR T S22t PCR 5256, A1k
1) DNA SRR i B 5 PATHE, HEEE S0 4 IR KA 1.3.4
B2 SRR O R AR R T LA IE, A% 4
I 3 Fre st RAEE H, HWTEKE N 10° CFU/mL
B, A7 VLRI AR S HUR I Y B A o Hi DG AT LAY, AFSR
FE s T W5 | 0 HRET R R B T 155 10° CFU/mL.

® 4 ERTHROE PCR LR AN RBUE SRR
Table 4 Relative sensitivity test results of the real-time fluorescence PCR

B W< /(CFU/mL)
B 951 4
. 107 10° 10° 10* 10° 10° 10'
BPW 1:10 #fi# Y Wiz s 7 58 AT T
i 4hy JLIR T ATCC29544 20/20 20/20 20/20 20/20 20/20 18/20 14/20
325~ b 1 P ; ke e
3001 102 CFU/m 10! CFU/mL DNA, F$% 08 1:1 A AR B8 S 7 B2 2 100.000 ng/ul.
=250 10° CFU/mL R I (ATCC25922) DNA. HX2EIR A5 (1) DNA 24
o> %399- 10* CFU/mL Ve HaAA, FHF TR SEHT 965 PCR [N . BRR SLHGAT IR
g . I S
5 130} Lo CFU/mL B s AP, I T 4 0
! HECHUm SRS 5 FIFE 4, % IR THR S (I
8:%%10.170845 DNA) e FE ik 51 b B (B0 5 45 FF - DNA)IR 19

2 4 6 810121416182022242628 303234363840
HEIEL
3 SEAFHESE PCR SE56 A X 52 S5 S g6 245 S ih £

Fig.3 Relative sensitivity test result curves of the real-time
fluorescence PCR

23 mMFEENMEIESER SR
23.1 ABEARFORTFIHERLER

G, BT R BRIE 5 2 AT DNA [T ik A
RRFEFER 100.000, 10.000, 1.000, 0.100, 0.010 ng/pL .
0.001 ng/uL. BEJG, 1 XFaE— AN R B i B0 72 2 A B

100000 £50F, Ct {EAA B BLE B, X—BL TR
HAIF ST BT 00 5 | B e 3 I 4K TR B T H it
FHeae
232 BRYKFARTFHRERLER

LT T A B 1 BB R 5 5 U A A PR R, KR A
B AR E 10%, 107, 10°,10°, 10*, 10° CFU/mL.
25, Ayl s S AR 10 CFU/ML K kF i
(ATCC25922) B =T o BFEAMR A TE M2 1 mL JHF4&
HU DNA, HHRES 2 A DNA Y/EY SRR T RS2 7¢
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e PCR 8, B MBIEREE 5 P95, AR 4 175} 10t cFum® CFU/mL

W TRAERIER TR 6 M 5, Jksess g, w2 OO0 10 o SFUmL

18 TP R I B (ATCC25922) Ay e BE 1% 3] B A 1 e JEE 10 52 1.00L 10’ CFU/mL

100000 %, Ct (U AZH BELM. HILTTA, AP 2 075} 1R |

. B} N NI K 050t FHPERS IR Y/ Y

TR YRS B KT B th 5 10T e ool S S
#£5 SETEE PCR BEEATHHTHERAR e

Table 5 Anti-disturbance ability of the real-time fluorescence
PCR method at the level of the genome

Ct{i
/ng/uL) 1:1 (V:V) 1:1 (V-
#sn TE* KA E DNA

100.000 18.8 18.6
10.000 22.0 22.0
1.000 25.4 25.4
0.100 28.7 28.8
0.010 323 32.0
0.001 35.8 35.9
o % A 17.5 17.5
el — —
75 R R — —

HF: *USHN TE (Tris-EDTA)R A T SR I8 DNA {R 154 1R]
LB AR R, DR/ NR 22, A S I EL A A [ g B ok BRI o
BEFNZS X —FROR ARG, R 6 [,

1.75}F
Lol 0.010 ng/uL.0-001 ng/uL
S 0.100 ng/uL ;
= 1.25¢ 1.000 ng/uL O
55?; 1.00} 10.00 ng/uL '
2 075F 100.00 ng/pLX '
#0501 e N a
25+ / // / /
0.251% 079566 v -
S S S W
2 4 6 810121416 18202224 262830323436 3840

TEEREL
Bl 4 S2i5Et PCR R KST AT TR 90 a2 R 42

Fig.4 Anti-disturbance ability test result curves of the real-time
fluorescence PCR method at the level of the genome

F 6 EEITOL PCRIBFRMIKFHMFHRELER
Table 6 Anti-disturbance ability of the real-time fluorescence
PCR method at the culture level

B 5 Culf
/(CFU/mL) Wi 1 mL 7RAN 1 mL 107 CFU/mL
TC R K * PN LT
10® 18.9 19.1
107 22.5 22.8
10° 26.2 26.2
10° 29.3 29.2
10* 32.6 33.0
10° 35.6 36.2
B X6} B 17.5 17.5
B2k 3 B —
EERoyil —

TE: FUSINTE RS 15 B AT B R4 AR [+ LU B RO, sk
ANERZE; L S HLA R () A A IR BA A R 2 0

2 4 6 810121416182022242628303234363840
{IZEZ84
5 SEIFOE PCR SRR HHU TISL g2 Rt £k

Fig.5 Anti-disturbance ability test result curves of the real-time
fluorescence PCR method at the culturel level

3 Wit5%R

A& 55 1) [ Vi 5 55 45 A A1 Rz 0 = S A0 0 A b A0 I 3 2
ik, X UR o s AR, MMUFER K= A 197,
i HHEA A KR E . SAMIREYN, i TagMan 4%+
HRBSEATEE PCRRAER I A AR P B B0 1 2 T 48
Mo Mk, TEARZERE , T UER AR ik, SERtoe
HE R PCR Hikim R R 1. SEM LML, SR
JGRE  PCR Jy yEA I RS . BRI, 45 A0 R i
Wik . BTk s WA R SR, e S0k
T S SUIE Y E, MBI L X 28 SR AT 7= A AN R RE I

EME =T, ARPFREAER B SCHRIE AT P90 LL X ),
TEET B i o B pE AT I o B = X4 B DNA e B
W3 (gyrBYFE RV Sy HARIE R, it Al e Sk 4 34 Bl 0
TEB VAR RS R, DA T R 5 B AT IR A S
A2 PCR KN J5 2% o 25 5 ] 16 e 5 v B e 5w 2
TEAT BRI, B 0 R FFR e . Ho4a Xt R
JET]IK 10~100 pg/ul, FHXTRMFE AT 10° CFU/mML, 7E 5
BN 2 A R R BT IRAR ). MRS, ABFSRAE
FAT 36 Flrtt 40 BRH TLEBOW R AR ME R AR T A TR
PEIGUE, RS T AEH AR M R Rk 45 2R .

25 FRTIR, AHESE AT AR R SERT S i PCR F ik
FERG UL i rp ) B Ry 5 B R AT T I, B FER . R
TR, BEIE N H IS BRI 58 2 B AT 1R Y H R DU AT
TR ER SRR, A REFE TSI Y 2 e Fnfess Pk, i
BB IR 48 J i LA 5 2% (Al B4

SE Mk
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