o500

2014 4£6 H
%3

[ SR B A R

ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 22

June 2014

No. 3

Seaeaeaeand

J2 1) BRE 1 2 A2 4G I 285 S AR
R R R B, A RER R

(1. BRER RS TR 4000165 2. N E2ERHE AL 3 3 e, id )|
3.EKT WIS, K 400065)

500016

[WE] B @ —FhiERE R 2 S0 R 28 5905 B ( Tyzzer” s organism ) Y S5 7] BE 25 4438 17 1%
(reverse dot blot, RDB) ., Fik HIHEZEEM B K 16S rDNA #5758 41 5 95 31 5 | W Fe B e e, s |
AWFERIC, IET PCR 71 HES R 0 BE S A4 38T ik, R IEAT T R M A R 505 5256, W] EE, F RDBELISA #01
IFA XF 41 H/NEL 38 HORBREEAT TR, 455  RDB REMEGR , AR ) 4. 5 ng/ L, XF 79 55256 50 49 i) K6
e, 5 ELISA R0 25 R —20E N 100% |, BHYESRIE 7.59% (6/79) ;5 TFA —&E R 92. 4% (73/79) ,IFA BHYEZRE
0% ., &5t HAr T PCR Y500 F 25L& 0w R A0 R 5 A0 2R3 05 SRR 2 1) B0E osi 2% S8 K I 7

[RER]  Z8EN A ; S BE A58 SR 34
(FESES] 533 [XEARIRB] A [XEHS] 10054847(2014) 03-0072-06
Doi:10. 3969/j. issn. 1005 —4847. 2014. 03. 015

Application of reverse dot blotting for detection of Tyzzer’s organism
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[ Abstract)
ganism by reverse dot blotting (RDB). Methods

Objective To establish a simple, stable, specific and sensitive method for detection of Tyzzer’ s or-
Primers and specific probes were designed according to the conservative
sequence of Tyzzer 16S rDNA. The forward primer was labeled with biotin. The reverse dot blotting method was established
followed by PCR amplification. The specificity and sensitivity of this method were determined. Next, 41 mice and 38 rats
were examined by RDB, ELISA and IFA. Results
79 laboratory animals, its limit of detection was 4.5 ng/pnL. Compared the results of ELISA and IFA, its consistence with
ELISA was 100% and the positive rate was 7. 59% (6/79) , the consistence with TFA was 92. 4% (73/79) , and the posi-

tive rate was 0% . Conclusions

The RDB method showed a high specificity, and in the testing of the

An accurate, sensitive and specific method in combination with PCR and RDB in detection
of Tyzzer’ s organism is established in this study.
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KU bS50 50 4 Wb ZHE R e S A 22—

IR, AT 7 28 P ISR A I A T AR 22, 4
HEURHZIZIW PCR P4 BRI S0 W AU (en-
zyme-linked immunosorbent assay, ELISA ) Fl4 % 5%
iR % (immuno fluorescence assay, IFA) %05 H:
HELISA 5 A1 TRA 3552 52 56 3 4y fol A 90y o A )
FE X b, HEURBZ 2 WA E WL, PCR AR
SePEfR ELISA VAT IFA RGN 2 BRI, A X 2
RGN 5k 14 JRy R 5 75 2 156 JEL AR A A 0 ke g T 52
5 sy Jo i A i) v A — MR

AR S S 1 0RE S 1) BE S A S H PCR 7 1S AH 25
B, EE — R 2 SR A T Tk

1 MRl5AE

1.1 e
1.1.1 SE%shY)
SEH B 38 HSD REUAT 41 HUNER (b
H C5BL/6 KM BALB/c) , % H T DS IX 45 9 45 5
Yy JETE D VP T T ( Salmonella sp. ) 4 ¥ (45
BRI ( Staphylococcus aureus ) F 5 PR BE B} R 24 5056
s O PR AE ; /N BRI R B Ay (mouse hepatitis
virus, MHV-A,) 6 B 32 [& 5§ i 28 58 0 (ATCC)
Taq DNA & . DHS« [ Z 541, pMD18-T %%
xR1 51 LARE

Tab.1 The primers and probes used in this study

P i AR ) £ RNA 2 BUAH & (394 TaKaRa
INFE, HAR) JEKRZE DNA SR EBGRF) B | el i 1R ity
SA-AP( 3125 Promega A ], K {) & H k. B lE b
(AT S E AR A | R ) RS R £ 4
J5% (Millipore 23 F] , 32 [E ) . BCIP/NBT i 14 9 112 1 ik
A& ( LR S RAEYBEARFRAF, HE)
A 1ML A 1 ( BSA) (Spain A H], PUHES) B
PE R B6F) G (VEIRVE I, D) | g B it
YR & (rh E AR )
1.1.2 f%gs

1000-Series Thermal Cyclers PCR 1% . GelDocXR
+ BERE A% 7 BT R 55 ( BioRad 23 A, 22 [ ) , NANO-
DROP 2000 ( Thermo 2~ ), 926 ) |, 16 5L 5 772 4k 3% %
(QURRES % T 5 B S /A L RN ES DIy |
(At B IR B2 25 BHE A BRA ] R )
1.2 FHik
1L.2.1 5IHAEE T

MRS ZE P 54 16S tDNA JF313 11 PCR ¥ 14
S0 T R SRR AT (R 1) H A S o A
16S rDNA 38 FH 519, N 51 AR 48 28 P J5i AR 168
rDNA JPHRSFIX BT, B EiEs I 7E 5° o
Pric W, i Invitrogen 23 Bl & AY .

B|¥ 4 F% Names of primers

BIYF51 Sequences of primers

F1(4F LUES 14 Outside forward primer)
RI (4N T34 Outside reverse primer)
F2 (N _L3E5 1) Inside forward primer)
R2( W T E514) Inside reverse primer)
K% 1 Probe 1

¥R%T 2 Probe 2

5'-AAC AGG ATT AGA TAC CC-3’
5'-TGA CGG GCG GTG TGT ACA A-3'
5'-Biotin-GTG CTA GGT GTT GGG AAG-3’
5'-TAC TTT ACG TAG CCT GTC AA-3’
5'-dC-AGT GCT TAT TGC GTTT-dC-3'
5'-dC-CGT TGC TTC GAA TTAA-dC-3’

1.2.2  ZEPE IR DNA $2HL

FRAEFEI ] DNA $8 B0 &0 e | SR e
IR TR B /N U 5 2 24U PRI 4 DNA
1.2.3  4b51%) PCR ¥4 K T 34455

(1)4M514 PCR ¥4

PR Z M 5 x Primix Taq 25 plL,20 pmol/L
) F1/R1 4% 1pL, B4 DNA 150 ng,ddH,0 %M E =
50 wL, ¥ 88550 .94°C AR YE 5 min;94°C 281 2
min,51°C iR K 2 min, 72°C #Ef# 2 min, 30 53
72°CHEMH 7 min, PCR ¥ 3§ =¥ #47 1. 2% W3R
WHEE I HL Yk & NANODROP 2000 & .

(2) pMD18-T-Tyzzer 3% 45 31 )7

¢ pMD18-T 3% 21 71 & {8 FH 36 B, 1% F1/R1

PCR ¥ 3 ;=¥ . 5 B %] pMD18-T #& A& I, J5 %
T :pMDI8-T #fA& 1 wL,PCR /=¥ 124 ng,ddH,0 1
pL,Solution 5 wL, 16°C %42 2 h, £ E M E 50 pL
DH5 o JESZ A5 4, UK 3% B 30 min, 42°C A0 45
s, VK FJCE 1 min, 1450 pL AEEFPUIER LB K
12!&25’%%,37‘@ 250 r/min ¥R 7% 35 3% 60 min, 9000
x g BLOIE I BIE AR AT T RN PO L3RR
SEMEFREE | 37°CH 3R 16 h, BRBUAE TS T &2
PUPERY LB W8S 357 36 b 37°C (250 +/min K55 16
h, FEBUTURL DNA , 2% Invitrogen 23 7 I
1.2.4 N5|% PCR ¥ 18

PHKZE N 5 x Primix Taq 25 pl,20 pmol/L
# F2/R2 45 1 L, pMDI18-T-Tyzzer DNA 150 ng,
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ddH,0 #MEZE 50 pl, P& S540514) PCR §71
R, 38 P= AT 1. 2% A B B W 058 I vl Tk %
NANODROP 2000 &

1.2.5 Z&ag il %

FEAE IR 21 4 R B 58 J5 T ddH,0 1 2 x SSC,
0.1% SDS HiZ 1 10 min, Pk 16 8 2 55 1Y i
120°C HEHE 30 min, JFEF N2 4 mm FE 4.5 em K
AR 54 . LA pMD18-T-Tyzzer AR, N5
Yiik 4T PCR ¥ 38 % PCR ¥ 34 7= (& £ Fhx
10) B REA 3 ng/ L AE N B XS B K AR M) AR
NE1 EES I YRR 0. 1 wmol/L 4 38 FHHR4T,
BHEREE 1 AR EE 2 (poly-10C . 15C . 20C) Fi il i 50
pmol/ L, FZBHYEXT B i FHEEEE  BREF 1 FHEER 2
AR 45 B 1 L s S (TR 1), H AR BT S T 1500 x
0.1 m)/em® HEATEEHM 3SR, 120°C HE)E 30 min J5 %
TR

[EER it
Positive control
I ERE
Universal probe
B
Probe |
w2

Probe 2

O O O O

B 1 R A 0 A I

Fig.1 Diagram of the test strip of Tyzzer’ s organism

1.2.6  JIa B 2858 &AL AL
(1) A5 A
Kol o5 4 B 28 SRR T 2 mlL 2838 (2

750 --
500 --
250 --

-- 625 bp

SSC.0.1% SDS) ", MIA 40 pL PCR ZEMEr=4) (F2/
R2 PCR ¥ #4410 wL #10. 4 mol/L NaOH ZEH: i
30 L FEIRIEATER 15 min) ,43°C 45°C 5 48C
40 t/min PR35 4238 1 h 1.5 h 52 h,

(2) PRI SR B Ak

ZAR e R AR IR TE 2 ~3 1K, 3 43/
VR (0.5 x SSC.0. 1% SDS)45°C 5 50°C ¥k
6 20 min; TBS %R PE 3 min, ¥f 4238 1K= 0 T 2
mL SA-AP ¥ (TTBS 2 mL + BSA 0.1 g + SA-AP 1:
2000 .1: 5000 =% 1:7000),37°C #%F& 0.5 h.1 h &
1.5 h; TBS F iR EE 3 min, 49 2 5 vk = 1R =0
3 min, #2232 IR A 2 mL NBT/BCIP {5 T4/FE ¥
(R PERS PR G B 0 (5 2% 0P 2 mL + 150 x NBT 13
pL + 300 x BCIP 6 wL ¥ JGHECH]) , & &4 20
min , i Ji K 4258 R A ZE B K TR 40k B O, AR
PR B 5 B 07 LRI A s
1.2.7 I BE R 2458 7 0RE J e S P A

HH ddH, 0 i B2 % 5 A PCR 7“9 % 18 ng/
pL.9 ng/uL 4.5 ng/pL F12.25 ng/ul, FEAEAL Y
RDB J5 kAT S 1 B i 2258, P A U F BR 5 4% 2
2SOk 1 5 A B B /N B 2 99 5 | Staphylo-
coccus aureus # Salmonella sp. , 34T RDB,
1.2.8 S [ BE A5 2458 B 0L

H ELISA \IFA FIf4b)5 09 RDB X 8 R Hb X 38
HOR R 41 HU/NR AT 28 5000 AR | O+ 52 5%
SR 3R JRINZE T NGB KR,
1.2.9  Guit2eoth

FHER A SSPS 17. 0 X 52 56 B8 ¥E 47 48 11 24 4%
M, 457 P<0.05, MGG 225,

750 --

500 --

23 e -- 196 bp

H.a. 514 PCR P 38453, 1. 2000 marker; 2 —9. FEAR PCR 38255, b. 5[4 PCR ¥ 1845 F . 1. 2000 marker;

2. FAMENTIR, 3 —7. FEA PCR ¥V 144553,

B2 ZEFNEIER 16S rDNA PCR 338 7= ) 3 NS W5 Jse R Uk

Note: a. Results of PCR amplified with outer — primer 1. 2000 marker; 2 —=9. Results of samples. b. Results of PCR amplifi-

cation with internal primer 1. 2000 marker; 2. Negative control; 3 —7. Results of samples.

Fig.2 Agarose gel electrophoresis of the PCR amplification products of Tyzzers organism 16S rDNA
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2 R

2.1 M5M5|4 PCR 1845 R

PR A TSNS W) (F1/R1) PCR 47145 H 1
F B 625 bp (K 2 a) ; NS (F2/R2) PCR §™
HIEHA BN 196 bp(El 2 b)), 2075 5% 5%
Jpa AR 16S rDNA J7 51 547 [A] I8 M be A, DT L %R
100% .
2.2 RERSAEZFGEMRL

— 1 2 3 4 5 6
P '®)

Positive control
amsEt o

Universal probe O O
#w O 29 ]
Probe 1
# #2100 88

Probe 2

PFREE 1 AERET 2 78 3 3 A1 5" %4351 H 10C
15C 20C & , HKr#4H% 20 .50 100 pmol/L ¥
i BS540l )RR, FE 42°C 45°C 1 48°C R EE T 43 dill
251 h.1.5 h.2 h,7£ 37°C 5 1: 2000 .1: 5000 .1:
7000 ¥ FEERY SA-AP ¥ H 0.5 h 1 h 1.5 h, 250 &8
PREE 1 FIRER 2 BB 15C W4 50 wmol/L, 24
A E R 45°C 2% A WE IR S 1 b BUAR R E A
1:2000 JBEE B A 1 h B, 4% B 505 5 o B 4 4
AR R P (K 3) .

9 101 12 13 14 15 16 17 18

L L REHEM 10C; 2. BRETIBM 15C; 3. REFIEMI 20C; 4. HRETWREED 20 pmol/L; 5. HRETKEED 50 pumol/

L; 6. #41HH¥ H 100 wmol/L; 7. Z3CHRE Jy 42°C ; 8.

TREZHN 45°C 5 9. JRZCHBEN 48°C 5 10. ZZCH AN 1 h;

11, Z22citE] 1.5 hy 12, Z43CHFME0 2 hy 13, AP ¥R 1:2000; 14. AP ¥ &~ 1:5000; 15. AP ¥} 1: 7000 ; 16.

WEAGINFTR] 0.5 hy 17, BEHLOSIAL 1 by 18 EHTITTR] 1.5 b,

B3 ZPEN IR R R BE R 2 S A A
Note: 1. Probes modified 10C; 2. Probes modified 15C; 3. Probes modified 20C; 4. Concentration of the probe was 20 pM; 5.
Concentration of the probe was 50 wM; 6. Concentration of the probe was 100 wM; 7. Temperature of hybridization was 42°C ;
8. Temperature of hybridization was 45°C ; 9. Temperature of hybridization was 48°C ; 10. Time of hybridization was 1 hj 11.
Time of hybridization was 1.5 h; 12. Time of hybridization was 2 h; 13. Concentration of AP was 1:2000; 14. Concentration of
AP was 1:5000; 15. Concentration of AP was 1: 7000; 16. Time of antibody incubation was 0.5 h; 17. Time of antibody incu-

bation was 1 h; 18. Time of antibody incubation was 1.5 h.

Fig.3 Optimization of the conditions of Tyzzer's organism RDB detection

2.3 REFRFZZRFENERME

H PCR Y845 #9779 1 ddH, O BREERRE S | ik
AT BE S A2SEAE I, 24 PCR =Wk B eI Ky 4.5
ng/ WL I, ATARGI HH 2 50 SRR (18] 4) o B RN
JEAR N9 I% FE L Staphylococeus aureus F1 Salmo-
nella sp. PCR 34 7= 1) 73 3 47 5 [0) 5iE i 232 2 46
DU A 28 S ARG I 45 SR R B (T S)

F2 R DRBER IS

2.4 REBER SR M E RN A

3 ] ELISA (IFA A1 RDB [a] it A& /N B3t
79 H GE LR 2, ELISA % H11 RDB 7246 4% SR —
BRI 6 A PHEEFEA, BHYE R R 7.59% ,
P >0.05, 225 J0 0 F 1 i TFA ¥ 511 RDB 4G 2%
RESHBEN,P<0.05, 2%/ B FE,

Tab.2 Detection results of the rat and mouse Tyzzer’ s organism

K 45 5 ( The results of examination ) RDB ELISA IFA
BH4: %L Number of positive mice/ H 1 1 0
/NEL(n =41) Mice BAH: %% Number of negative mice/ X 40 40 41
BHE:ZR Positive rate/ % 2.44 2.44 0
BHPE%% Number of positive rats/ 5 5 0
KEL(n =38)Rats BHYE%L Number of negative rats/ H 33 33 38
FH 3 Positive rate/% 13. 16 13. 16 0
BH4: % Number of positive animals/ 6 6 0
& 11 Total BAPEZL Number of negative animals/ 73 73 79

B2 Positive rate/% 7.59 7.59 0
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| 2 3 4
FoH 2o L
Positive control
I R O o
Universal probe
# §1
Probe |
w42 |0
Probe2 | |

. ARIF PCR § 3=k 1. 18ng/pl; 2. 9ng/pl; 3. 4. 5ng/
WL; 4. 2.25 ng/pl.

B4 PRI B ) BRE A A A8 R AR A
Note: Different concentrations of PCR amplification products. 1. 18
ng/wl; 2. 9 ng/pl; 3. 4.5 ng/pl; 4. 2.25 ng/plL.

Fig.4 Sensitivity of the RDB detection of Tyzzer’ s or-

ganism

PP 4t 2o

Paositive control

AR
Universal probe © °
we1 (O
Probe 1
w2 O 4

Probe2 —-

TE: ARIFEAKIZE R 1. XTI 2. MHV - AS9; 3. & F @4
HERER; 4. VITHL

B 5 A5 IR A S I BiF p 238 e S P
Note: Detection result of different samples. 1. Positive control; 2.

MHV-A59; 3. Staphylococcus aureus; 4. Salmonella sp.

Fig. 5  Specificity of the RDB detection of Tyzzer’s
organism

AJ ‘
3 Wit

RSN LY N A AR, A v TR
X AE R PR R 2, AN BEAE O A0 M iy N TG 57 5%
AR TETCTR R SR A I A B I, 2RI
o S A T S e D B A AR A A X R R A T 1 B
ITT 1 AR HE ) P DR , P 24 1 X 42
PR LA E 2 e s AL BOWRAILR] , KT i ek
Fto

FURT, T A 00 28 5 0 D4R 1 7 ik 2 2802
ELISA TIFA [ A] AAR UK 186 AT PCR 974 . HARSE
K sy b RSB R 5 N BTN B

Jo RIS  7E4d 1] ELISA 8% IFA 630 2% 565 Ji
AR, AR TR 2 IR Vs S AR TR A= 2 S o T 1 AR
FHAE , 8AS B8 F T 1 12 52 56 30 ) 28 05 i e AR Jak
yubo - 3f H OELISA H1 TFA 45 I3 2 46 0 7 1k %) 28
P IR BT B B AR B R 5 v, o SR 73 15 45 S 0
B, AR i, A O, NS A/ INREAR TS , 5 T
SRR FHAHE S AR IR 1T AT A RA I A i
ARSI RTINS I s AT S it M A /0 i
PCR 4" 384 RAEE & P (B4R ORI

JS [0 TR 51 24 2 1 D B R ) R S PR R A 1]
LEIERRATYEE 5 5 vl A AR 51
B PCR =W 7 2428, il it XA R o, B0
WM 2 22555, B A I 25 R . 20 ik PRLJGE |
fRT M Rp 5 RS, )2 N T A A I |
BN AR FER AT

ARSI A LR A AL AT PR IRET 5 JE N PRtk A
IR L, 2 IR 2 BRI 51 359 o 28 35 D AR
Fese , SHA AP TRV G55 2 e X ]
I PR ST PRI B T, PO AR BT R 25 SR 35 oy
BHAE , U285 S0 R BHAE 5 WO S5 AR B il — S W BT,
W85 SR K0 Ry T B 5 R SRR 5 R BV, U235 SR A B
PEo M FRORUE T s 25 R mT St . ff
HRZ M nE (dC) R, IF S A 22 Bk i 4t
55 7 AT HR T 2 [ 1 81 2 T R 2F 4R e - o iR 1
RN TR AR e e, S Ze s AL, B E T
MHREFEIEM 15C, W N 50 pmol/L; 2581
45°C 2 3C WA 1 h; BUAR VR EE Ry 1: 2000, 385 &
BHEIA 1 h B 24 2805 5 fe b, HIJCAR R R A5 5 1
B, X 79 BISL R S AT RN, JF 5 ELISA |
IFA 47 L, A6 I 45 SR — 3508 43 i oy 100%
92.4% ,RDB 5 ELISA BHYEAE R348 7. 59% (6/
79) 10 IFA FAYERINZA 0% (0/79)

ARSI T 2R 4%, T I s R AT A
B, AH LT LA B A 4 52 S0, H S0 0 45 R T O R
WM 9f B, # 57 A9 RDB SR T ELISA .
IFA LT S R 7 3 A 2 SR T4 B fsr /MR AR
BAARSEELS B PCR I35 [z m BE S 225 HHES
FFBETT A58 RS, AR T PCR ¥ 34 A PH M 1Y
A el SRS BN ETY S VAN S e s
W2 PR SR A I

25 b ARSI HE ST 0 2 1) B A 2% A8 A T ik
FH TR I 28 s B A HAG i R B R S MER 55
Do T2 A W, R A IRR S 5)
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