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Establishment and Application of Real-Time PCR Detection Method for Lactobacillus kefiranofaciens subsp. kefiranofaciens

LU Houjiao, LI Xinyuan, BAI Xiaojia, JIA Longgang, GENG Weitao*, WANG Yanping
(College of Food Science and Engineering, Tianjin University of Science and Technology, Tianjin ~ 300457, China)

Abstract: This study developed a real-time polymerase chain reaction (real-time PCR) method for the detection of
Lactobacillus kefiranofaciens subsp. kefiranofaciens. Based on the 16S rDNA gene sequence and whole genome sequence
of the type strain of L. kefiranofaciens subsp. kefiranofaciens ZW3, specific primers were designed and screened. The
fluorescent dye SYBR Green I was used in the real-time PCR method. Its specificity, sensitivity and repeatability were
evaluated, and this method was applied to detect several strains of this species and its mixtures with other lactic acid
bacteria. The results showed that the proposed method was highly specific, sensitive and repeatable. The standard curve
was linear with a determination coefficient (R*) of 0.965. Moreover, this method could specifically detect L. kefiranofaciens
subsp. kefiranofaciens from its mixture with other lactic acid bacteria. In summary, the real-time PCR method could quickly
and accurately detect L. kefiranofaciens subsp. kefiranofaciens, providing a new method for the specific qualitative and
quantitative detection of L. kefiranofaciens subsp. kefiranofaciens.
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BAWEANEAEMANRAE T REEDET
FUATE R AT EIE, SRR AT B 2L R I A
(Lactobacillus kefiranofaciens subsp. kefiranofaciens) &3
=AY SRR AT R A SR PR,
G B E MR SR AR
202 14E 1 [H PARZ R AT RN, A B FLAP L FLAT 7 5 LA
FESEAP S 8 & 5ok . BRI, ARORIZ MR EAE &
2y AR B2 M . B TR A E R AR 56 T 7
ANBEA AT HAZ B, RIS ESIRR R MR R
JEE 0 B AP v ) RS I 7V

H AT HEGB 4789.35—2016 (&S24 2
FRERAT IR ) FLIR B A I 77 o0 AR B, A
FF R R FH SPAR TAE  E R % T R A R &R
Z MU B SO A A REREAT X 2y, T HAERAER I, JF
H R B A F e B A FER LR, —
LA T A TR &) 2 N T LR e P
A BRI, e sRan AR B R A 2 28 B
ARCY K St A EESE U N (real-time polymerase chain
reaction, real-time PCR) "%, Lk T4 MH ARy
2, ARG FAEM A TR TR AL RS R N R R
2Pl HoHhreal-time PCRJT 0¥ PCRITVERI R 514
TGS, WERY Y, AR b B O Rk R e I
RO RSB R AERE fh B2 10 MR MR IR
1 1 2250 22 B 5 FEDNA R 4 36t 20,

AW 7T LAy SIS AE LA B A o Ak S P RE FLAT
PR A ZW 3 T AR 9 BIE S0 B, I 0 B S R AT R
ZW3[#116S rDNAFF 4 A1 4 5L X 4L Fe 5 EAT 70 i, DAY
AT FUBRE LA B LR A RS R S S
B #E R s, @ SIPCRMreal-time PCRIFI I 77
5y FERNZ RN R R A E AT IR

1 ME5HE

L1 MR

SEBG T BR AR WA L
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Table 1  Strains used in this study
SIRH Kl
LSRR v S SLIERE T MZW3 L. kefiranofaciens subsp. kefiranofuciens ZW3 (fiifFZW3) 525 % (58
[ LR 7 (R RITEER876 L. delbrueckii subsp. bulgaricus (FiF5876) SR R
B HERR VG AR T A1 1826 Streptococeus salivarius subsp. thermophilus (fifR1826) S (gt
TEAIFLERT IMA2 Lactiplantibacillus plantarum MA2. (fiiFFMA2) B
TENIIURIFFTRBC 299 L. plantarum BC 299 (fii#RBC 299) FRERH
D9 REFLIFR 1207 L. kefiranofaciens 1207 (ffif1207) b
LB RS HEIXL 10 L. kefiranofaciens XL 10 (fi#FXL 10) SR (R

AN SR AIDNARE R R & A RS AT
A TRE (R B AR AF; 2XSYBR Green Fast

qPCR Mix dbtH HEZRAENFHE AR A7 DNA
Marker III. 7rans2K Plus II DNA Marker  db5i4:4%
EEARARAT: BEHE. R EEGenview
Awl; MITH A FRBHEVREARAR: A
BE. TAKOE  RELFRETHAARAF.
1.2 s 5is

PCR{X. 5415DHE.0HL B EEppendorfA s
DYY-II-6BAYFa kA2 i Lk A« DYCZ-24D %Y B Jk il
AN s EMESOLET S EBioDropAH];
4= E B A% 4. €1000™ real-time PCRIX  3E[E Bio-
Rad /> H] .
1.3 ik
1.3.1  RFEHADNAMTREL

W HEFRWAMEER, MABLER, =k
8 000 r/min&0»1 min, 3¢ LiEW, WERK. #%EDNA
SRR S I SE U4 B i R 4 DNA .

W JR BT ) 21 2 X 2L DN A R B A 20 Y6 e TG
DA AN
132 EhFLBAE LA o8 5 LIRS s S 51

MNCBIECH T 85 LAY FUAT 1 5 LA S Ak R
TE R i R 220 6 FH B DL AR 1R, G0 R B R VR LA
B (Limosilactobacillus fermentum) 15 FFLAT B LR INF
PR (L. delbrueckii subsp. bulgaricus)  WEJRBEBR # Vg
HLFN (S. salivarius subsp. thermophilus)  THYIFAENT
(L. plantarum) B IRFWANBE (L. reuteri)
WERRFLAT T (L. acidophilus) “51%116S tDNAJF FI| A1 HAh
JEDNAJFF, F|FIDNAMANS AT F IR, 3% 5
A 2 SRR B B, P Primer 5.0 34T 5088 20 #r
[REWIE S, KRR H 597 58S NCBIAE E AT
BLASTEWIGIUE, x4 5 ) FLIR AL FLAT 18 5 FLIFE
WA IDNAF FIUCHES, K b5 AR ek B 2~ — 25
S
1.33 SIS

DA HX ) B LV B FLAT B8 5 FLIB AR A . 4 QLT
AL CR AN STV . o 1 e 975 5 35K B R o 1 4 L (K ZHDNA
AR, R RTHR S AT B AR PCRY 5, &
YIRS L K S0 AT 0 2
134  SIY5EsLLs

WA EMA2. Y AT EBC
299 I FLIEAE FLAT B 120755 1) 4= JE [KI ZH DN AR H 7 12 (1)
RS VEATPCRY 1Y, ARG HEAT HLUK SESS, WHRR
PE 5Pk AT BAIE .
13.5 PCR&M 5K

PCRAE Z 520 uL, HA10 pL 2 X Rapid Taqg Master
mix, b, F¥H5I&1 UL, BARDNA 1 uL, ddH,0%h5%
FARFI20 pL.
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PCR%1F: 95 CTiAE1ES min; 95 CAEME305s, 55 C
IB:k30s, 72 CHEM2 min, FLdE4735 AMEHR; 672 C
FEAH10 min.

HERHLYK: PCRES A JE HLL pL i) N =0 480.8 % 35
IR 8 Js2 R AR I, R 58 P A A 3 B 5 R 9 HE AH IR
X .

1.3.6  real-time PCR

real-time PCRA 5 3£20 pl., HH'SYBR Green qPCR
Mix 10 uL, L. FiF5I%%0.5 uL, HRDNA 1 uL,
ddH,O%h 5% Z /K120 uL. real-time PCRZ/F: 95 °C 14
P£3 min; 95 ‘CAEPES s, 60 ‘CiE-k30s, 40 MEIR,
ERAMEARBEE T CE T .

1.3.7  Jide e RS R E A

Re PRI AE: DAES FLREFLAT B . A FUAEAT B4
7 P LA B AR o R SISV o R R Y B BR R P AR R (1
PIZHDNA RN, SR F 0 tH 1) 5 LB R LA 1 5 7L
W RE ST AP (4 S 1 51 00T, DK TR ddH, O A B X R
(NTC) , #{Treal-time PCRY 34, WX J7 vk 1HE 1

REERAE: 45 5 FLI R FUAT B 15 FL0 R 2 Fh 1
DNAJERHEAT10 E6R LR, DIAMREE10. 1. 0.1,
0.01. 0.001. 0.000 5. 0.000 1 pg/mLIIDNA NI, F
FH S LB RE FLAT B 5 LR A R e v 5, DA
ddH,OfE NEAMEST IR (NTC) , MM EIRERES T
17, E4Treal-time PCR, &t I g BH 42 IR FR) R AGUR B2

HE IR SR 5 LI RE LA B 5 LR A
SAAEPFTEWRE, FAMEARREE3 R, HRIERRIE
(C) MibriEfmZ (standard deviation, SD) FIFHXTAr itk
{2 (relative standard deviation, RSD) &

1.3.8 At 2 g s

AN ED LIPS RE FLAF B 5 L0 R S A PR B R 10 5 AR R
WP R EUDNABE {Treal-time PCRY™ 1,  DUFR e 1 #k O A1
BIARFEERS S (g (CFUMmL) ) AkAER, KH
I PP RE LA B 5 LR TP Rr e e S R 5 9 4, DL
SN FE A LS GAT 5 (K C o AR 22 s o4 it 2%
RENEDA T
1.3.9  real-time PCRA I 75 ¥4 () S

MRIR L3171 1R 5 v 0 75 B e Wl PR AN [ 1 ok S TR A
AIMDNAREAT L, S HRE 7 10 51 P 3E AT PCREGAIE, 44
J T real-time PCREGIE,  J4 T A 7 v (RO AG: RS S
14 B

N A LightCycler® 96 SW b S it 45 o4 #4743
Mr: real-time PCRIE Jy% i E &4 . FIFExcel 2021%
PEEAT B AL e A 22 )

2SR5

2.1 ZHEEE R 2L DNA R B D2 o ey 2% SR

I DNASZHGA S PR H AN B 25 (N 4ADNAJ5 , &
Tl 23 e 6 TG U BT A 4 B 2 (R 2L DN AR =Kk S 3 7E
200~2 000 ug/mLZ (&), Asg nmlAaso mm FEISITET.8~2.02
A (%2) , ULWIDNARBUKER R, HAhZ:m s i
A AR, TR R ARSI R

#2 AL PIAIDNASEIES R

Table 2  Results of bacterial genomic DNA extraction
Btk DNAFE K/ (ng/mL) Asgo anl A250 am

ZW3 360.3 1.976
876 1820.2 1.957
1826 254.2 2.014
MA2 559.1 1.989
BC 299 1930.6 2.029
1207 798.4 2.083
XL 10 784.5 2.078

2.2 SyFLIREFUAT B S LR AR % 5 et 4

i 1o LA FUAT T L LR R M e 5 A PR LA B R
INAUSE MG Ff Vol B R G I AR PR FLAT R A
FUBAT B . KRBT . 2 O IR AT 7 A T 1%
FUFFE K168 rDNAJF 51 K& HAh PR PP A L, R 7 5
FZEBRI) A B, @it Primer 508 34T 28 /347 5 43
B4 A5 (R3) .

#3 ZW3IHS )

Table3  Primer sequences from ZW3
S MEHERT 5 B o
514 (53" K Top FFFIRIR
ZW3-5|¥)-F-1 CCTTAGACGGCTCCTTCCTTG
200 16S tDNA
ZW3-5]4)-R-1 TGCGAAGGCAAGCAAATCTC
ZW3-5|1-F-2 AACCGTGAAAAGGGTAAGAA
198 WANG 1283
ZW3-5|4-R-2 GCCCTCGTCCTTAATGAAAT -
ZW3-5|4)-F-3 TGAGTCAATCCATTTTCCCT -
ZW3-5|#-R-3 AGCTATGGGCACGTTATTAG
WANG 1287
ZW3-5|4))-F-4 TCTAATAACGTGCCCATAGC - -
ZW3-5|4)-R-4 ACTGGTGATTGGATATGGTT

23 KRS AL R

P B A o B LA B R0 ) SIS ol el R 1
AR Foh A0 By LT A LA T 5 LI A R () DN A B ik i
(114 51 TPCRY 1Y, AR5 HEAT B R e fa ik, W
gL, AR EL. MR 16S tDNAB TSI ZW3-5
Y- 1FR Y5 3L IWANG 128380 51 ZW3-5] 1-23% %
AN B s B I 36 45, AT g R A2 51 0 e
Z%; MREEERIWANG_ 1287 %111 51 41ZW3-5] 9-3%F B 3,
TR FUAF 8 - LA A 4 P FUAT B R 0 R S S R
W 8 K T P A R L B 1 2, T 91 W Z W3- -4
Bk 7 5 LR LA B LI A TR B R 4
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X A A R AT 0 AT AN R S, DRI T BAAS S 51 )
ZW3-51 -4k R, ATt T N — s

3456 7 8 9101112131415 16

250 bp«
100 bp<

M. Marker; 1. 5. 9. 13. AR SR WAL 2. 64

10, 14 MEREEBREEERCEA: 3. 7. 11, 1548 [CHU R 5RO F) W

iy 40 8. 12 1650 (1~4519). ZW3-514-1; 5~85|4). ZW3-

gI¥-2; 9~1251%). ZW3-51¥-3; 13~16514). ZW3-5#-4) .
Pl Al S5 145 3 H i B I PCRES R

Fig. 1  Agarose gel electropherogram of PCR amplified fragments with

different specific primers

24 RS R

R¥E FIRPCREGIR, k51 MZW3-51 -4t — 05
EHAR . KA EM EMA2, YA AT EBC
299, DFLIWFEFLAT XL 10, 3L ke FLAF 1 1207 F1 5
FLABRE FLAT B ZW 3 42 B 1) 25 A 2L DN A5 A 1% 51 W3k 47
PCRY™ 3 J5 47 B IR Ml kI vk, &5 R L2, mTLUE
o BR T DR AT DAL A AL, R R
1£224 bpbJo B 56T, P RIZ S W) B0 e A, T i
f7real-time PCR,

M. DNA Marker IIl: 1~2 YA HMA2; 3~5 P FL
WBC 299; 6. FLIFE LI 12075 7~8. D AL FE AT B XL10;
O N 7 e K T G AR RN 18265 10~ 1. 55 LI FE LA B 5 FLIE #F
WAPZW3; 12~ 14 B8 R AL R RN A L FH876; 15 xS I
El2  ZW3-519-44% S0 eSO B BRI 1 vk 1]
Fig.2  Agarose gel electropherogram showing the specificity of
primer 4 from ZW3

RS MZW3-5]1)-4k B 2 FIWANG_1287, %
FER P B NN FERE  (glycosyltransferase, GT) 2.
GTs /52K [ % P4 R0 (00 DX SR S 14 R0 S AR e
R EMEZENEY T, BRERE. BB, AN
G, GT2RE S HERESSE —hk . TR b, 52 RMEN S
FOAHOG, TERBEFL, XL H 2 2 MR ST
e R IR AR S . FRK SRR, TMZW3H
Frrim s At 2 0E, EURE T & &5 w7 &,
ININZW 3] ARSI R R W 3 5, DRI b 2 e PR i — A
KR VEREA

2.5  real-time PCRI{ &
251 SRR IAE R

F 4 3 PCR &G S AT 15 Z W3- 5| -4 FL A B0 i 45 5
P, B AT B % 51 20 {Treal-time PCRIGIE . CEHHE 3L
A EMA2, MY EBC 299, SILNFAAFHEXL
10, B AEREFLAT B 1207 R0 5 FLIEFEFLAF B Z W33 LT
FE R HDNAE % 51 AE R — 2% A+ T [ 2 47 real-time
PCR, Z5RUEBFR, BB AL B S LR A
HIbRER) “S” i, HC,ZR17, By AR
L, HAREHRAR B, S5 R REg, R
X By P REFUAT B S FLI R D R A R S P 48 .

0 10 20 30 40
TR

L P REFLRT B ZW3 s 2~ 7. Hofth FLER 3 3 Ak J2NTCZH

B3 Sk g ir ih 2k

Fig.3  Specific primer validation curves

252 REJERAESLS
W ZW3DNAJR 2R EMBE 210, 1. 0.1, 0.01,
0.001. 0.000 5. 0.000 1 pg/mL3L7 /M 3k {Treal-time
PCR, Har il s 2 A 5= ) RBBCRE, 4 38 it 2 o R4 o
0.000 5 ug/mLA10.000 1 pug/mL{{3 1 i 4 5ENTCLLAH &
A, HRAERATH, NTCHMC, FIMEN31.74, N T R
TESE 300 (AT A5 B, SR HEC, <30W A PHMEAS o 750
HIKEN0.001 pg/mLES, CH29.87, [HASLES 7w
ARG TT DS I 5 5294 20.001 pg/mL .
1 600
1400 +
#1200
21000
S 800
600
400+
200
0+ T
0 10

TS

1~8.435910, 1. 0.1, 0.01, 0.001, 0.0005. 0.000 1 pg/mLZAIFINTC4L.
Fla 5 Sedls | 4 RO MDY ik

Fig.4  Amplification curves of specific primers sensitivity

4 REEMLLE R
Table 4

T 10pgml  Tugml  O0lpgmL  0.00pgmL 0001 ug/mL 0,000 ug/mL 0.000 1 ug/mL NIC
2 DNA DNA DNA DNA DNA DNA DNA

CHYE 134 03 B4l 2681 987 3117 3140 314

Sensitivity test results
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253 EEMIGIESS

2120, 2. 0.2, 0.02. 0.002 pg/mL 5 > LI KEFLAT
PR 5 FLPG RS R DN A T Sy FE EAT R PESEG, 45
WS, XA CHAT G =00 B LB R FAT
AR A 5 A ot B T R 5 C, [ SDFE0.05~0.23
218, RSDFE0.26%~0.95%2 18], /NT1%, {EA[4%
VA, B, #5rfreal-time PCRAG MK 5 B AT EUF
M EF

#5 VRIS

Table 5  Repeatability test results
Bk fiF Cq
DNQE/;%L‘Z;ZE’ ] - 0 RsD%
20 20.29 20.31 20.21 20.27 0.05 0.26
2 23.76 23.85 24.19 23.93 0.23 0.95
0.2 25.83 25.72 25.48 25.68 0.18 0.70
0.02 28.43 28.29 28.30 28.34 0.08 0.28
0.002 29.17 29.24 29.00 29.14 0.12 0.42

254 FRAERZR AL

DL SLIB AR FLAT B DL R R 107, 10°, 10°,
10*, 10°, 10>, 10'. 10° CFU/mLI10 1334 2 5 B Wi A
IR SRR, GESTARAERIZR, FA AN R B R AR Y
W W ElS, @S ibrdk iR . BIA RN
y=—2.671x+30.719, Y& ZHER }0.965, ZMLHE
RIFIEMER R,

[SS]
f=]
J

—
wn
1

—_
f=]
1

w
1

AR S ERE (X 10%)

(=]
Il

o

1~8.40 5124107, 10°, 10°, 10%, 10°. 10°. 10'. 10° CFU/mL.
Pl 5 Al AE PABERR D™ 3% H 0 S DI 3% ilh 2
Fig. 5 Amplification curves of target genes amplified with gene

templates at different concentrations

30
7 e
.8
25 ANy
N 8
U 20
y=—2.671x+30.719 .
15 R*=0.965 SN
9 - N
oo
10 T T T T T T T T 1

o 1 2 3 4 5 6 7 8
H %% (g (CFU/mML) )

el 6 bl ekt vy

Fig. 6  Establishment of standard curve

2.6  real-time PCR {2 1)
2.6.1  TEELFLINFEFUAT B S LA U b At R AR Al 1 %
RS H ) R

real-time PCR7VEHENT 5, N T K7 v 1 SE S
15f ) AR 52 365 =5 (R P 2 000 ST ol ) A AR 3R AT I0E . T LI
FEFNT T D FLBRET A ZW18, LK180FIW 18242 A S %
75 ERFEBEAE PIBIE IT AT 4 8 1) SRR 3 Fhpdk. &
Jei@ i DNAFE AT G2 HUX 3 #k 1 I DNAREAT 5 Bk
AR IR, 3 BRTEE DNAJF &K 5 15 K 1200 pg/mL,
HDNAWERIF, H1.8<Ay5 am/Arg0 am<<2.0,
] A T J5 2245 5 4 PCR flireal-time PCRFIKE I

4 F R S PRSI 03 Fk BR i3k AT real-time PCRAG, &5
RUETHR, 3HRESA RN “S” My ik, HC,
BITE204 4, RNZF SIS EE SA WM AATH S
FUBE R Ry F 4, H ST i real-time PCRJy 5 AT DU 5
P RS 42 T Fof

257 A

NS}
(=]
Il

5 /

AT D EBREE (X 10°

16004 C
1400 P

i 1200 /

=2 1 000 - /

800 -

600 y

400 /

200 /
ol

HAR 2GR

20 30 40
FUEEZ
A.ZWI18HiFk; B.LKISOEiFk; C. WIS2Eitk.
PA7  RE S 1 90oxd Kb FLI0REFLRF GRS ] Rk 18 H b JE P 3 i 2
Fig.7  Amplification curves of target genes in different strains of

L. kefiranofaciens with specific primers

262 FEEA GFLEREFLAT I S FLIE AL A A Al PR
R VR £ AR AR AGHIN 4 L

FESC BRI, 2 A2 R R AR AN R SR A, T2
A 25 2E B 3L AL T, DR b A i 5 3% 4 7K S il
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ZH DNAJKF 43 A 58 B 8 37 () real-time PCRJT V% )3T
FHRE ST SERE YK AR I 45 R R 6 FT R, Ul [
SUAT T R0 0] SV SV o A0 e 30 e K B g T et AN B2 1 122 7 1
X By LI LA 1R S FLIBRE AR A . FEPH ZHDNAZK P4
LR MER TR, TRADNA R &G 8 [CHUAT B R0 A
A R Y K 1 W AT (DN A A2 M) S FLVBRE FLAT B
CHFLRE A A, LA/ BEAG H10.02 pg/mLEJDNA .

6 BIRPUKRA KRR A IIEE

Table 6  Resistance of real-time PCR to interferences from other
lactic acid bacteria
VEL <7 4
10’ 12.69 10 11.74
10° 16.17 10° 14.24
10° 18.75 10° 16.25

7 BUEAIDNAK TR AR & MR 45
Table 7  Resistance of real-time PCR to interferences from pure

genomic DNA from other lactic acid bacteria

VEL A FERE=NY =3
i ity CoP || PR copin
1 000 12.55 1000 12.36
100 15.59 100 14.69
10 19.45 10 17.34
1 22.45 1 20.76
0.2 27.46 0.2 25.83
0.02 29.14 0.02 28.24

263 (EEA DI E AWM E S AW
FRURRE it s ) H ) 2

A8 AT B A A P LA B OR R S S A B Ry L e
TR e B A I ATV B R R L LT A LT 1 - LV AR S
ZW3B R (3 PRBE MBI :1: 1) (5 A o AR 0
ARG RATRE, LAA S LR LA S AL R
FHZW3E R AT R, P& R real-time PCREGIESS H i
EI8FTN, WIMME RGBT ihg, HWMERT
it 2 pE Rk, C 2 BRI/, 2 WU 0 JH A TR R
ANEEI H AR AR IR, BT e S7 freal-time PCRJ7 VAT LA
o S A A2 I e

2000+
i 1500 Y %/
el 7/
3R 1 000
K
= 500-
=

0+ — — . .
0 10 20 30 20
G AL

1~2.40ZW3 ik 3~4RE R .
58 A E BN IE
Fig.8  Verification of real-time PCR using pure ZW3 and its mixture with
other probiotics

3 ik EER

b LT LA 1A - LA R S R A S — BT o U
JERE, BT R R AT s, DR R N e A AT S
R Fh 25 A2 B A7 VA B ok E . Kim 5Pl 1ok o Lyl
FEFLAT B 5 AL E /R 168 rDNAF 5133847 %)t #3151
YIRIEREE, S5 — RN Hreal-time PCRYERG M EE T JTIE/R
RN FFIE R A b Dh FLIR AL AL B . H2 H ATl 5 5L
TR FUAT B S FLI A PR AR 7 v 0 WARGE . DRI, AR SE
Bl if real-time PCRJT 4 St e P 58 & S FLIBAEFLIT
5 FLIFE P A R — e IS .

AHIE FOARRE B FLT R FUA B S AL A AR ZW 31 16S
tDNAJTHI & LR 47 415 1h 514, 18I PCRY I &
T T W e LK S B HEAT 6 IE,  IE AR R 5 ZW3-5
V-4 R e R . R R M S T T B LR
FUAT B S LI RE T A i real-time PCRJTVE, 47 515
REBZE, KHBEN0.001 ng/mL, TE ML, & iireal-
time PCRAVARUEMIZR, Fvow RERN0.965, HA RAF
IR R, HAEAIR: YRR A 1 R Y Re e F A
IR B SRR . 45 E, ARSI
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