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s PCR Rz 75 vk 1 8 57 S,

A5

ANHF L AH L, RERY, HHE WS K2R
(LT ABAEARSEEEEAF S, K M 510623; 2. ®KI|F £ K X F#
T RER,) & ®EI S518111)

W OE.BM ZahnEOETRA(VBNCO) KA EARIKG ML LERZ PCR 5 AR L AN AB AL
ik BelE o INE ASO79 B AR B RBP4 Cok4h MR LA VBNC Kk &
S A A R B S Ak £ % R 4 % PCR 7148t

o

‘:

éﬂﬂLﬁ-' FAE KX

FRE 4 PCR B A2 5 Fo 5l My ik JE M AR , B R RER S

RS, N T VBNC K &S o MINE e AZ AL, BHR AAE LN VBNC K& 81 % b JK 5 09 5%
B3 i PCR 77 ik, AT 8 AF T IR AL H K35 R 09 R Rl B 0 09 ASO79 &1 M IR 347 R b 8 F 8 45 % PCR 47 3¢,

URBF AR GER, FEHEA 1dh2 Fo 5 LB toxR Rk
AN R B A B 45 43 BV AR T 09 47 38, LY VA toxR Sk B Ao 1dh2
KA ETAT . RHERBAY, 5 KB toxR 69 AR M FR T ik 3] 48 cfu/ml, B % 4 A K B 1dh2 &) & ik
FEEVH 48 XlOchu/ml,E]Hd'ig(‘g(iimgﬂ R O S S T T

s 8 U5 e P IR ) 4G A e F S 54T
HhiFHFPCR; EHLE,; ARBRKBY
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Determination and analysis of potential virulence of viable

but nonculturable Vibrio parahaemolyticus

LIU Jing-yu, LING Li,

( Guangdong Inspection and Quarantine Technology Center,

DENG Yi-hui,

YI Min-ying, HU Ke-feng, CHEN Bi-ling

Guangdong Guangzhou 510623, China)

Abstract; Objective To establish a real time RT-PCR method to detect VBNC Vibrio Parahaemolyticus and study the

expression of virulence gene. Methods

V. parahaemolyticus strain ASO79 was induced into VBNC state by culturing in

artificial seawater at 4 °C. Real-time RT-PCR primers were designed for the toxR, pvuA and tdh2 gene. Various PCR

protocol and primer concentration combinations were tested to optimize the PCR procedures for VBNC V. parahaemolyticus

as well as virulence analysis.

V. parahaemolyticus ASO79 samples collected after various periods of incubation were

analyzed using real-time RT-PCR method established in this study. Results The result indicated that the expression levels

of virulence gene tdh2 and identification gene toxR decreased over incubation in artificial seawater. However, both genes

were clearly detectable even after the bacteria had entered VBNC state, suggesting that the method could be used for

detection and virulence analysis of V. parahaemolyticus under VBNC state. The sensitivity test showed that the detection

limit for identification gene toxR was 48 cfu/ml; whereas evaluating the expression of virulence gene idh2 required 4. 8 x

10° cfu/ml at least. Meanwhile, no cross-reaction with other closely related food-borne pathogens had been found.

Conclusion The real-time RT PCR method established in this study had advantages of fast detection, high specificity and

sensitivity, and was suitable for detection and virulence analysis of VBNC V. parahaemolyticus.

Key words: Vibrio parahaemolyticus ; viable but nonculturable state; real time RT-PCR; virulence gene; food-borne pathogen
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sty LA SR 5 v 1) S AL i o R IR 3 B R AR A
NS A VBNC IR, i 1H MUAG 56 J7 vE T Az, 76
F [,y v I 51 A B Y T A R
WEPERE 2 . D, B 5 — R A S
it VBNCORR 25 B9 1 9 K HE 35 01 89 05 3k
X FRIE R il % 4, PR BN B AR i (R R AT A

Xt ¥ VBNC AR ZS 40 i r A, H At i 75 vk
A G T5 R M DG GORE LA I ko (HK S8 07 1k
G N £ S 20 TR K, JC R AT AR B 8 P B
E W EOW R, 22 377 3k AR AR KRR B Bk 2 oAt — s
DR 2R B2 i DR T O AN 58 4 ] S, 9806 Bt B 4 4G I vk
RSP L R e o P AR @R (S IS R (5
BTN ARESE A mRNA A T 40 1 PO bR
R FEFET AN MG r R A 0 A S G O R o
PRI B9 mRNA 85 S5 PR YA I VBNC IR ST A9 &I
MLV IICE , O e I HE 3 ) R XA SRR AL, I
i FEEOW 11 RN BES AR

1 #eTTiE
L1 AR5

PSS ¥ % B 35 #& B {Y . Biometra UNO II PCR §~
AL, ABI 7300 jE £ %% Ot PCR 9" 4§ {¢. BD
FACSCanto TT 737 837 U0 AX o

LIVE/DEAD® BacLight™ Bacterial Viability and
Counting Kit (1.34856) (Invitrogen /A & ) . RevertAid
First Strand c¢DNA Synthesis Kit ( Thermo 2y &) ) .
Magtration-MagaZorb RNA Common Kit ( 3 # B &
A L 2¢ 0t PCR K R & | Tag 1§ A1 ANTP 100 bp
ladder DNA Marker Bl % 1l 4 5 & ASO79 T# £k i A<

1.2 Jrik
1.2.1  VBNC AR B M rE IR AS079 B3R5

12,101 PRk it 7K i i i

PTG B K T L BE )RR 3. 3% 1N T
K, pH P E 8.0,450.22 wm (14 U8 Bk 8, 4 %5 AR
200 ml/Jfi,115 C 20 min &5/ K5, & F 4 Cuk
FBRIL S d, & H .
1.2.1.2 gl IRE VBNC IR & 15 S A OE R
T4k

H 52t 5 A R L TR ) £ 42 Bl T TCBS -
Bz, BKEL TCBS P-4z b (1 B4 T 3% T 30 ml APW [
B (36 £1)C4iE3£ 24 h 5,4 °C 4 500 r/min 5
£ 10 min, 352 BIEW . H 5 ml BRib )5 09 A T K
WHVEULIE , B 4°C 4 500 r/min &> 10 min, 3% b
THW . 5 ml W6V K I PR U0 UE W6 W R DT TE A

200 ml [ FRAGIE K o, BT 4CKEEORAE . Bl HEA
MRS EPEC T ml F 9 ml Az #ER K AR 10 4585 B F
R BB EEEL T ml TR 5 3% A ALANIY TSA -
M, o8 G 3 i B B TR R T B, T TE RO
FEARR IR M & . Z 5 18 7 d LURAE 454 X
FEARBEAT A 5 1T, B2 W IG5 4000 T Pk
W THECKH 0, R4 E T 483 A VBNC R
1.2.2  5IYRy s G

i 3 A 4% SCHR A1 GenBank 3K 48 & % 1M 9K &
toxR FEH (JF 5115 : AB029908. 1)  prud KK (7 51
2. DQ141608.1 ) H1 dh2 3 (3 5.
JQ074090. 1) i) DNA J¥ %1, 5% H DNAStar K 14 rf iy
Seqman A7 [R] WA 53 BT, B A2 7 BV I IR BE B AR N
PRSF A TR B (4] 45 5 09 B, JF A R SOk 3R A5 51
XPZARSE B BOB it W51 9. 38 ik GenBank %5 45 /2
AT RV IEAE LA 53 B, R S BT 36 04 51 4 % ) i
I ELA S R, PP AR IE L3R 1. 51
A TAEEORA R A S .

F1 SR S PCR K 51

Table 1  Real time RT-PCR primers
PR B
A 11(5°-3°

S AR F7 51 ( ) Je AN/ bp
pvuA  FP CAAACTCACTCAGACTCCA 156
pvuA  RP CGAACCGATTCAACACG
tdh2 FP CAACTTTTAATACCAATGCAC 129
tdh2 RP GCCATTTAGTACCTGACG
toxR  FP GCGACCTTTCTCTGAAATATTAATTGT %
toxR RP CATTCGCGTGGCAAACATC
1.2.3 5145 ki

DL 7 bk I PEIR 5 VPLA LATCC17802 VP15 |
VP14 [ AS079 ,AS073  ASO72 Fl 11k #H I (4 47 1
PR FEVD 1T IR CMCCS0071 | B A5 ZE V0 1) I B
ATCC14028 . 7 %% [C B CMCC51334 , & 2 [T
NICPBP51252 {458 BE /R #F [G 1 CMCC53510 /M
HE/R 7R G CMCC52207 B {43 9K 1 ATCC27562 )R
U3 F FF T ATCC29544 K 7 FF 1 ATCC25922 . K
FFE ATCC8739 . K Iz AT B CMCC44102 i 35 [H 41
DNA #5443 3l 2 47 3% 38 PCR 3 R A& 0 51 4 1
53
1.2.4 33§ PCR ¥4

K Taqmix K7 G #E1T PCR 471, K A4k & K&
SN A Z BB 2R 1T . PCR R 44 & B 44 A
T :2 x PCRmix 12.5 pl;Tag i 0.5 pl;Primer P1(10
pwmol/L )1 l;Primer P2(10 pmol/L )1 wl;DNA it
1 wl;H,09 pl, R Z&MEH 95 C 3 min;94 C30 s,
55 °C 30 5,72 °C 1 min 30 PME¥;72 C 10 min,
1.2.5  B6/{% 4 M4k

BE/ 15 40 M1 3 %0k Al LIVE/DEAD® BacLight
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Bacterial™ Viability and Counting Kit #47, B 1 ml
R, 10 319 v/min B0 5 min, 3 13 K45 40 18 U0
JE;M 1 ml 0.85% iy NaCl ¥R ¥4 fife, 10 319 1/min
B0 S min, 3F E R ANMETTIE s 1 ml 0. 85% i1
NaCl ¥ W E BT &2 R 400, & o e X% oA
977 wl 0.85% Ky NaCl W, 2RI mA 1.5 ul
3.34 mmol/L ) SYTO9 #1 1.5 pl 30 mmol/L ) PI
b, A 10wl (9 40 B AR A, 2 IR B DI F 15 min,
BRJF LA 10 pl & A 96 FR I IR, 780 B TR TR
A J5 7E i 2 A0 A A
1.2.6  SEEF9E 0 56 PCR ORI 75 2 i) 1 37
1.2.6.1 cDNA A i il &

B % RNA F Magtration-MagaZorb RNA Common
Kit 75 PSS #% 8 H 3h $2 WA b 58 B, 308 5% 5% 4 1)
RevertAid First Strand ¢cDNA Synthesis Kit 5¢ i, ¥
g R WK R A1 pg A RNA; 2 pl Random
hexamer primer;8 pl 5 x Reaction buffer;2 pl Rnase
inhibitor; 4 pl 10 nmol/L dNTP; 2 ul Reverse
transcriptase , #p 3¢ DEPC 7K & 40 wl, 6% 5 & i 5%
4% 25 °C 5 min;42 °C 60 min;70 °C 5 min, 52|19
Fedi cDNA T = 20C A7 45 H o
1.2.6.2 PCR §"H &k 2 57

P HGFIRE I AE ABI-7300 52 i 2% & £ PCR X
g AT R LR T A Y TR A A Green-2-
Go qPCR mastermix 2 7| & ¥t 17 SC B 24 )6 € &= PCR
RGN 2% A i R0 A A R ) o A B A
A 10 pl Green-2-Go Mastermix; 2 pl Wik F e W
cDNA hf s 16 4 19 b F Wis 97348 519, J§ DEPC 7K £b
AR BN AT 20wl DL FE s cDNA ARy BH

Marker 1 2 3 4 5 6 7

Marker1 2

500bp—==

100bp—

A(pvuA)

Judl 5.6 T

B(toxR)

BAR B 51 Wk B2 15l 300 nmol/ L, K 1R G fifi i
BE B E R ] — B2, 6% 56 .58 F1 60 C 3 MR Ak 4k
A BE P PR 2B ik R AT S I 2O 1§ s PCR 73
M, 36 e A AR I it i B
1.2.6.3  d A£G vk B Ik

N HIE B 1986 PCR 4738 Z& 14, LA 3 5% ok
cDNA 15 FRPERLAR , 430 2 #5100 ,200 300 400 F1
500 nmol/L 1y 5| ¥y vk FE #4772 PCR 9 1§ >k ik $%
ATV,
1.2.6.4  f il R &8 5

FABRALIME K 55 5% 83 d #E A VBNC IR 25 A9 &l 7 1l
PEINGE A A MR it , G B 22 FH TR 5 VBNC 41 14
483 871 4>, X HAT 10 £ 25 B (4. 8 x 10°cfu/ml ~
4.8 x 10 cfu/ml) , 34 B8 {6 Ak S 1) 52 10 1% 2 1 I o7 I
R I S s} 2 3 8 5% PCR ik i R .

2 H#R
2.1 TR S A

IR A B 58 >R 09 & 6 B il P 9K 3 roxR |
pouA FU edh2 FE R 519, LT kR B PR IR
VPL4 . ATCC17802, VP15, VP14, AS079 ., AS073 .
ASO72 F1 11 HfAH T T8 K 19 2 F 20 DNA Sy A4l , 43
SR T PCR 973G . 45 R 8o, HA &% ok &
AT D 5 U /N — By Ak (1) i
AT AR A R R Y e (| 2) , Ry
Pk PR 51 W R e RO, T AR ATCC17802
VP15 VP14 R& A4 H A dh2, r UL #E K 1C
KUY 400 .

Markerl 2 3 4 5

500bp e

100bp —

C(1dh2)

T 1 LUK 25 I DA Z2 B 45 439 2 100 bp Ladder Marker,1:VPL4 | 2:ATCC17802,
3:VP15,4:VP14,5.A8079,6:AS073,7 :AS072,
B 1 AB.Caolh 7 BRI LM IR B poud (toxR F tdh2 3R i PCR 41 45 5

Figure 1  Agarose gel electrophoresis analysis on PCR products for gene prud (A) ,

toxR(B) ,and tdh2 (C)from 7 stains of V. parahaemolytucus

2.2 HHEITEES R

W 2 P B RV K rh B RIS L PEIR I & T 4 C
(VKA R SR B T K T A P B R ARG, X
Ab TR AAE T, 40 TR N 8 1E W b A= K B, AT 8

IR0 40 TR BB N L FE S 69 K Y B O Al i 4R
G50 LW G B 4 B O & iF A VBNC RS
I 2 A0 ORI 2 B (TR 3, AR AR 69 K S 4 T
e AR LN R A K (B 7. 4% 0 4 R ik b T A7
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500bp —— s

100bp—

" MZE E £ 4350k 100 bp Ladder Marker . CMCC50071 |
ATCC14028 ,CMCC51334 (NICPBP51252 ,CMCC53510 |
CMCC52207 \ATCC27562 ,ATCC29544 (ATCC25922 |
8ATCC8739 ,CMCC44102
2 11 BRAHIE B AR toxR ZE P PCR 78 45 2R
Figure 2 Agarose gel electrophoresis analysis on PCR product

for gene toxR from 11 closely related bacterial strains

AR . TR ARG 72 b, i B S B A R
AAE(E4)
Specimen_001-Tube 001 Specimen_001-079-2

SYT09-A
SYT09-A

S
102 10° 10* 10° 10> 10° 10* 10°
SSC-A SSC-A

TP IE AN s P2 D9 SUANN s P3 D93 B 2k
P03 ER A e SRS P

Figure 3 Result of flow cytometry

2.3 A P BN S B 6 Ol 0 B Sk PCR RS I 1A 5
1) 57
2.3.1 FAEP WBEIENE

JHW e 5 ¢DNA 525 79¢5 PCR 434 A KA, LA

2013 4E45 25 45 4 )
1.00E+08 [
1.00E+07 | ~— *
1.00E+06 \H\\‘_\‘\‘\
i 1.00E+05
ﬁ 1.00E+04 | —o— TR AN B
§ 1.00E+03 :ﬁi@m&
1.00E+02 |
1.00E+01 |
1.00E+00
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t/d
&4 R v A R i

Figure 4  Growth curve of V. parahaemolytucus

300 nmol/Lifk B B 51 ¥ , 5 18 IR AE A il BE 3¢ 5
[F) — i B, T 2D vk R AT S I 9O 0 B 5 PCR
C/: BN A U = B QI LB S o v = B
JE 45 5B RTE 56 .58 F160 C 3 AR K LE it i
P B FE T ,tdh2 . pouA F toxR 3 4~ 3& K #7] IL,
BRPE 3 1% il £, Bl A 1 ORI SEE o0 3R B2 A 4, C B
AR (K S), 56.58 F160 °C 3 418 K ZEAfjEEE R
fg CeAE 2 5 15.46 (17.81 F119. 74, &) i &
PR H:95 €10 min;95 C15 5,58 C60 s,
40 MEH .
2.3.2 ARG R E

BLHY 2301 B9 B FE R, 0 il B 4R 51 Wk
100,200,300 ,400 ,500 nmol/L ¥47H 3, LA Ct {H
/N, 1 il 2t 5 B ol T N B | Ak
R AR B, B A dh2 5] ) vk FE R 300
nmol/L, pouA B 5| ¥ ¥ & Sl 300 nmol/L, toxR ) 5|
Wi BE K 400 nmol/L(E 6) .
2.3.3 ML

TR BN R FR TR B B R S B —
15 PCR S B 45 o 5 HEAT ¥ e i 2 20 Ao 3 At il 46
S5 , 1dh2 pouA (toxR H FAT B — 1V A 0, 15
WIAE 2 ST B SR Z i 3 A S AT 8 0 2 B — I
YT

7647 8.167 7.92;
6.64 F 716} 6.92r
- 6.16} 592t
5161 492}
4641 _ _
& Za16f g392f
364+
3.16f 2,92t
2,64 216} 1.92}
1.64 F 1161 0.92f
04— (6 — — .0.08 e ——
4 8 1216 20 2428 32 36 40 4 8 1216 20 24 28 32 36 40 4 8 12 16 20 24 28 32 36 40
TEH R TEH K TR R
A(56 C) B(58 C) C(60 C)

S5 AB.CORRRFRATIR KR EE T By S22 i 7 3¢ PCR 73 il &

Figure 5 Real time RT-PCR amplification curves at various annealing temperatures.
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8.03
7.03 +
6.03 L 500nmol/L
400nmol/L
5.03+
_ 300nmol/L
& 4031 100nmol/L
3.03+
2031
1.03
2 46 810121416182022242628303234363840
A K
A (tdh2)
7981
6.981
500nmol/L
5.98r 400nmol/L
498} 300nmol/L
200nmol/L
£ 3.98f

100nmol/L
2.98r

1.98F
0.98F

20.02 —
2 46 810121416182022242628303234363840
B (pvud)
8.00
7.00F
6.00 -
5.00
£ 4001
3.00F
200
1.00
-0.00
2 46 810121416182022242628303234363840
{28 3
C (toxR)

Bl 6 N[BT B9S2 2 0 i 5t PCR 45 5
Figure 6 Real time RT-PCR amplification curves
with different primer concentrations for tdh2

gene( A) ,pouA gene(B)and toxR gene(C)

2.3.4 Ko R R

R 25 5 R U, poud B DR RIS T 1A B
] 4.8 x 10° cfu/ml B 75 48 BE 0% B0 & 09 B 4 il
4 (&l 8A) , toxR K TE 4.8 x 10" cfu/ml B} A fE A
B 4 34 (16 8B) , 1M tdh2 & PR 75 B2 40 TR vk i 3 %)

4.8 x 10 cfu/ml I A REAF N 514 (& 8 C) ., [k,
P toxR VR it A VBNC AR 25 41 B 19 %65 12 48 b, HEAS
MIFR Ay 48 cfu/ml,
2.4 LU 5 PCR A VBNC RS T #Y &l
VA PR I BT K 5 ) B T 3k AR Ak

A LA AL PCR 4738 254, 23 i i 4 °C Bk
AT 7K HR B 7 A () I 18] ) 13 0P 97 42 B mRNA
IR 50 eDNA S B 547 52 I 22 6 130 5 s PCR
P UL poud fE NS X 1dh2 1 toxR K& FE AN
[7] Fof 30 1) 26 35 17 0 AT AR N R B e B, SRR,
toxR I tdh2 FHe [N 321K 7K S Ml 56 Ak L5 6 KT 16
TFE o (HH toxR K&K — ELAL TR X L 1 R
ik, B 255 61 Rk A VBNC ARZE LI , toxR 1Y
RIXWBEARWA LA Z, 5 xR A, 35 T 5K
tdh2 FERI AL B IR AF R b TR 28 T BOR A , Fe ) 2
HEA VBNC R 5 HE Ak P 3R 1l i B, (H 2 76 3K
AT ST 1 BN AR 2R AT 9K e BB AR 4 2 A5 B B 1, ik
Bai R IR 2 3 FIE 9,

P2 BV IR edh2 KR Ik A0 AR X
FE w9t PCR G 45 %
Table 2 Real time RT-PCR relative quantification results

of tdh2 expression level in V. parahaemolytucus

i 8]/ d Ct ddCt 9 -dde
0 16. 32 0. 000 1. 000

6 17.96 0.631 0. 650

12 17.12 0.811 0.570
20 18.36 1. 152 0. 450
42 18.95 1.434 0.370
48 18.97 1.358 0.910
55 19.02 1. 431 0.370
61 20. 36 30. 589 0. 120
69 20. 52 2.9434 0. 130
77 20. 34 3.0589 0.120
83 20.99 3.3219 0. 100

3 it

VBNC R E AN 7EA R4 T 1 —Fh B 1707
Ko VBNCRAAE R 4l B i — Fp A= BR S, X5 40
A=A T B 2 . A VBNC R 2 1 41
0.50 1
040 |

0.601 0.80 -

050} 0.70

0.60 [

- 040+ - 050 |

2030} R 040

® 020t ® 030

o010k 0.20 +

0.10 r

0.00F 0.00 F
-0.10 . : . . : : : -0.10

60 65 70 75 80 85 90 95

/T

60 65 70 75 80 85 90 95
A/ C

P17 PCR ¥ i th 2 20 Hr &4 2R

Figure 7 PCR product melting curves
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1.0 afoxR
15.68F = (dh2
038
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768} 0.4
02
368} I
0 6 12 20 42 48 55 61 69 77 83
-0.32 i/d
2 46 810121416 182022 24 26 28 30 32 34 36 38 40
i IO R[N R 4 coxR (idh2 R 42 3k ik 4 AR IR
RS Figure 9 Relative quantification results of toxR and
11.84 tdh2 gene expression level
9.84 1
ul W2k T — FR A A, T 5 3 BB 7 K
| W 0T VBNC IR 1 & BLTE B2 i HE IR SR
saal AT A T BT S Uy o FLA T
el i
o 16 e s R4 T T B A 200 8 0 28 W — Rl ka3, HI
2468 I012I4I61%2%2%2(242628303234363840 HIEL T PCR 946 i 4% A O B ) 15 Hu v Ji 5 VBNC
7017 B o) RS 40T R T 2 oh PR R M A B AL T VBNC RS
6.01f I, AThRE Je 2 e 2 BE A ik . B %58 (9 L DNA
=R AR PCR AN T B JC ¥ X0 24 B 1) 2635 , A6 2
5 400 Mok [ HAR S B DNA B 2 BEA 16 E A5 9% 7 LA
SOl BRI R, FEUR A LS H . 1 mRNA T 78 4
200r JHLA KI5 v 8 v b A7 K G A R T A 2R 0T, Bk
Loy o F 40 AT T B — A R B A . T 4T R R
o0 2 46 810121416 182022 24 26 28 30 32 34 36 38 40 mRNA AR FE i, £5 55 BRI 2%, 4k mRNA f
ﬁ% U e 7 0 0L 9 05 05 2 — 3 0
PCR A 45 0 77 32 BRIV 2 5 T 550 P Jit 2L, 3 ok A Y00 2 o
el ~6 A BRI EE R 4.8 x 107 ~4.8 x 10° ¢fu/ml

8 MY UL SR PCR SIS [a] e 32 T W A 9 3 ot 2k

iiF () PCR 4 8 i 48

Figure 8 Real time RT-PCR amplification curves of

prud(A),

toxR(B) and tdh2 ( C) from bacterial

samples with different cell concentration

3 BV IR toxR 3 PR 2 ik 119 AH X

of toxR expression level in V. parahaemolytucus

A Bt PCR G &5

AR

Table 3 Real time RT-PCR relative quantification results

i} ] /d Ct ddCt 2-dde
0 15.70 0. 000 1. 000
6 16. 31 0. 286 0. 820

12 13.39 0. 340 0.790
20 17.25 0. 494 0.710
42 18.35 0. 863 0. 550
48 18.36 0. 889 0. 540
55 18.96 1. 0291 0. 490
61 19. 06 1. 000 0. 500
69 19.36 1. 059 0. 480
77 19.59 1. 089 0. 470
83 19. 85 1.152 0. 450

1 U s T TR )RR S R R IR Y 3R RPN R S M
R mRNA & 75 FA A7, W] 4 S M A A 0 o A ot e 2
TAFFEAL T VBNC AR (9 33 Bl B i o [m] B3 7] LA
W AE AR T VBNC R 2 B (1 35 7 B 2 A Rk,
R VPAL O Ty R AL S5 o 1 SO PCR 5 ik
AR I & TR D R R T B Ee H AR R e g
Rk A B fR] K ik, KT 4 ~5 b, B Y DVC
YerlyhTE 24 h DL b BTLARLE G 59606 PCR 3%
it P ARG T 5 A A S P R L R B v L s R B R g
% LT HEAf M BFH VBNC 40 5 14 v 7 1

A S 4 ) L % R o R IR ASO79 T AR 1Y
BRI poud, 7 ST KA tdh2 F1Y%EE FEH toxR ,
ST S B O 1 % s PCROPR RS I i A VBNC Jit
A5 RV i I B K M # ﬁﬁ@li%LE’Jﬁ/f
PCR ¥y 45 5 Wow | T 2 B 51 ) fig H}“i J
?ﬁm'@%@%l,ﬁﬁ%*ﬁﬂi@fﬁkﬁﬁixﬂfiﬂjo
MR G RA Y BB AR 22 R 254 76 ABI-T300 295 2 &t
PCR A b, X4 B0 F B Ak g 7K 35 3% A 6] B 3 19
ASO79 4H A AT 9 i PCR ¥4, S5 R WoR, Bl
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G IR B A B 7 RN edh2 FTSE R ] toxR
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