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PCR J5 i PRl F e ok R v R VR, wl 1 T SE SR 3h W LSRR Bt T

KRR AR LR B s POk | PCR
hE45EKS: R-3 MEAARIRAD : A
DOI:10.3969/].issn.1006-6179.2019.05.011

3R ( Mycoplasma ) J& T 2% B AR 4
(Mollicutes) , % J5if& H ( Mycoplasmatales) , % J5 & B}
(Mycoplasmataceae) , ZREMS7E A B 38 & A K
/N Ye A bk AR L BF 5 2 I S R
S S 5 0 A0 A S TR I A TS e R R
By R TR DG 1 S G 25 2R3 T AR R AR

AT 32 SRR B K 7 ik A 2 AT E
A I3 B M S 0 LY A A I T TR 4 AR
DG IR 9 W R | f 5 2 Ak 5 v )z I
WE SR ) A3 7 A W e A I J7 vk (PCR 56 & &
PCR A A Y W H R SF) o Horb 0 I 7 8 %
ET7 1 Bl R (2~ 3 i) (BOR R e A
JE 27T 1A by FVH B it R A 58 U o e M
BB 22 5 PR 73 1 A2 W) 2 T ik 2 S AR S
JEA B B T 1

AW T SEMR SO E B PCR A 7 2%,
HAT PR VRe 5 R 0] AL AR T A 5 A5, IR T AR
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1 HRSEE

L1 EHkMER

fitfi 32 JE A& ( Mycoplasma pulmonis) 5 %% B 37 J7 ik
(Mycoplasma hyorhinis) 35286 = 7 B AR fF . /Ng 4
W & BE /R % Wi ( Yersinia enterocolitica ) CMCC ( B)
52204 AR 45 %% BB /R %% B ( Yersinia pseudotuberculosis )
CMCC 53504 . VB[ E ( Salmonella ) ATCC 14028 fifi
2% 55 55 JH T & ( Klebsiella pneumoniae) CMCC ( B)
46117 | 2% Ik T ( Pseudomonas aeruginosa ) ATCC
27853, 4 B {0 H % Bk B ( Staphylococcus aureus )
ATCC 6538 Ity [ BRI A W) BFHECA FR 2 W, g il
Hr 5 KT B ( Pasteurella pneumotropica) ATCC 35149 )
AR AT B ( Corynebacterium kutscheri) ATCC 15677 i
K H 26 1 T AR EC O (ATCC) o

AN T ke P 60 45y /N LT JIE L 60 45y 240 i 15 57
SV R Az i AR L R AT T 20 CukAf P
1.2 FERNEMUHE

AceQ U’ Probe Master Mix g [ FF &% o ME %8 4
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PRHECARAF EOM KW H RS EAYHREAR
AR/ E];EDTA 5 Tris-HC1 iy § BIOSHARP /A &

Roche LightCycler 96 Ity 5 % [Ci2 Wi 7= & (_E¥6F)
A B A M GE9612T 8 E % i PCR (X251 A
BUIN A L £ A BR 2 B 5 K B8 EPS300 H Pk 4% K Y
VKAE W A L R BERHAT R B 5 Quawell Q5000
ot 22 A0 3 6Ot 3l A 36 B QUAWELL A} 44
ARS8
1.3 SRt 56M

i 3 Ho X Genbank |2 Fh K /N B ) 8% S A
i) 16 s TRNA JE [5 rfy &5 £ 57 /9 X 48k, A Primer
Express 3. 0 B35 ¥ AR E 751, #5401/ Primer 5
55 Oligo 7 BAFHEBR G149 — BRAK KBS BL IS, 5 4 1
7 5191 (Myco FP Myco RP) 54 (Myco P) # )5
F w8 H R R BeR /N 168 bp, 5| HIHE
Freg el 2 1, At st R AE Y R A IR
Al G .

1.4 JR¥tRAERIAEE

1 B9 R Bery 7 51 22 b st EEREENIE A= PR
AR B G R & B B BORL AR i pUCST-
myco, ff F &k pUCST i3 FI Y 51 4 M13 F,
M13 R X3 21 A9 FORL AR #E 5 2647 PCR 9748 , 324 h b
FUEERSEOL A Y RO R m Y
1.5 WkEEPCRREERREZHMNMHL

PLJBORE Bk 4 i DA A A, AR 6 2206 E i PCR (A
AU E 10 pL AR R :2x AceQ U™ mix
5 wL,Myco FP 1 pL,Myco RP 1 pL,Myco P 1 pL,#
B 1 L, B A KRN 2 10 wlo SR B3R i s ik &%
K51 Wy AR B 00 v 2 3 1 C ) A 250, 350,450,
550 nmol/L, &> 51 W) Fl B ik 1Y 20 5 A0 A
S )RR e 3 0 5 | 0 e 2 AR B W 2 AT A o

P E R 51 W) R BT R B K S A & B R R
JEBLE N 58~65 C Il 8 ASFEAL IR B2+ &, B4~
Uk B b AP A A2, AP AR IR EE

x1 SR TS

Table 1 The sequence of primers and probe

19 SR B 4 B 51 SIRE Y 75 H 89 Jr BEKBE/bp
M13 F 5’ -TGTAAAACGACGGCCAGT-3’
MI3 R 5’ -CAGGAAACAGCTATGACC-3 7
Myco FP 5’ -ATGGAGTGACACAGCGTGCA-3’
Myco RP 5’ -GGATAACGCTTGCRACCTATGTAT-3’ 168
Myco P 5’ -FAM-CCGCGGCTGCTGGCACATAGTT-BHQ-3’

1.6  #R/HH &L §

FH B R it 58 A1 43 6 0 BE T 6 TR A o i B R
B, MR S 2 1 DU ST R 48 DL 4R (copies/plL) =
(6. 02X 107 xHFE e BE (ng/ L) x 107" / (A5 4 K B x
660) , 715 AL bR fE i 1 45 DLV BE . DL 10 £ 4% 1
FEBE R 5x10° 5x10° 5x10* ,5x10° ,5x10> ,5x10"
5x10" copies/ L {1 FURLAR E it g B AR AR , 8 47k
R 3 X B, AR AR G i R ) 2R AT 98O 2 i PCR
PoHs 2R e £
1.7 RHTEE PCR ML

DL 5x10° 5% 10" 5%x10° 5x10* 5x10' ,5x10°
copies/ WL 6 ¥ BE 6 B 1) Jo R s 74 i iy BH P AR AR,
e 2 7K Ay B X B, 3 ) i AT 2 O B PCR ORI
PCR A, L 55 75 Fofo A 00 2 1) R A
1.8 ZHTEE PCR FRER

FH 32 AR DE G 5 1 PCR Jy 1 6 il 3 R AR 5% B
SCIFAR N S R 5 R IR AR A AR S5 A% R R AR T L TP
IV EQRA W A 5 TR A AT T L i T AT R L

I IR SRMAT T  BRUBOIR AT T A TR, A
Hh e X L FEATIY
1.9 WHE=EPCRESHEKLN

PL 5x10° 510" 5%10° 5% 10°copies/ L 4 4>
JE R 1) SR AR A i Ry RS AR AT 2H P N 4K [ B A
S o ZH PN A S A VA R B A R 1R
4 A>T A5 2 (A) O M S A D U R R R ) A Al
M7 HEAT 4 o BRI 45 R AT et oE A, LOE
WA S ARt & PCR (Y E R 1,
1.10 G R# S& N
1.10.1 B¢ S AL H

JIls HFE A it A 3L < B BRUAH 2 R/ UM 8 /)N Bl I 2 2
AN KB G 1.5 mL Eppendorf 4, i1 A 500 wL &
HEAM K RHELR,1E 56 CR 4w,
WA R RKEE AR 12 000 r/min .0 10 min f5, B
300 pL BN A 300 wL SR, BN EFE LK G
12 000 r/min £§.0> 10 min, 53 8 PRI 58 45 B T
Je, A 100 wL # 4K 5 BENFSFE & DNA
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£ 62 - S U SR 36 &

0 M A AR P IR AR R B SRR 1 mL &
Eppendorf 4 P4 ,12 000 r/min 5 min .0 LK EE JiE 5
MM, FE WIS A 200 WL HE 4li K e AT 40 i, A E
EIRAY 37 CHFE 1 h J5 95 °C 300 r/min 4 ££ ffi
2 0 SR A , B L 2 DNA
1.10.2 Il JRAE f 4G - fulf P AR BIF 5 4 ST 19 52 DA
P & PCR J7 M3l PCR J5 vk X 120 A1l IR
B DNA GEATASIN, I LB AR 7 5 AR 38 2
FRAEYT R M AT I

2 #HXR

2.1 RARERNEE

X SR AR E S BEAT PCR 9738 I B 9 48 72 4 2%
M NCBI _EgEAT E 80 He X o 45 5 s, 0 A B
55 3 A v 22 S DR AR A 5 A ) R M ik 98% , 3k
BH A o i SR A 2 A
2.2 WHEE PCR REEHHM®L

A AR A S | ) S R 0 R A A K
B, Y BRG] W ¥k 450 nmol/L, ¥R £ K
250 nmol/Li , & 34 &4 R e o 1] 00 AL 1B IR BE
e 9¢ 2 /| PCR W A2 7 an F (CHorp 4 & B 75
PCR &7 L5 578 ) 195 °C 2 min; B 10 MG ER
7% PCR:95 °C 10 s,65~60 °C 30 s ( 4153 T[4
0.5 ) ,72 C 30 s;J5 30 ME¥F %38 PCR:95 C
10 5,60 °C 30 5,72 °C 30 s; /5 37 CHEE 30 s,

2.3 WHEE PCR HtRAE &k

it B i 56 A0 43 D' 016 B2 T H I A5 Rk o it R
£ 158.97 ng/ L ARHE 1. 6 v A =i+ 5 7] 45 B2 ki
BR A i B9 DU BE S 5% 10" copies/ L, K i L AR
E 10 fE45 e B & 5% 10° 5% 10° 5% 10" 5% 10°
5x10% .5x10" 5x10° copies/uL, T LALEF 114 &
K b AT 98 e 2 8 PCR, 22 bR v ph 2 n i 1
Jirs o ARUERN A Xl y =-3.3679x+38. 24, 9 1§
MR E=98.11%, M1 & R 5 R* =0.9972, % W% %
S B PCR J7¥E7E 5%10° ~5x10° copies/ L 22 [A] g
PEAT AR 1 HA AR et & .

1 WRER PCRIMEMLE

Fig.1 The standard curve of the real-time PCR
2.4 WEEE PCRHREM

M7t B PCR J5 ik 1% il PCR 77 34 3% A [A]
Y B B0 SORLAR o i EAT A N o 25 2R o, Pt i
PCR J7 i B8 6 A6 th 5 AL A 1 Al 19 e (IR VR B2 Ol S
copies/pL( & 2) ,PCR 77 ¥k RE WS A ) ORI AR VE dh 19
AR WLy 5% 10° copies/ wL ([ 3) , & I A B 5t
ST SRR 7t s i PCROAY K I 22 ik 2 %
PCR J5 ¥k 1y 100 £%

B2 ®xE=E PCR REMHERN
TE 16~ 1o BRLAR E i (9 e BE 43 5 5% 10° (5% 10* 5% 107 5% 10° 5% 10" 5% 10° copies/ wL ;0 ; B4 X 18
Fig.2 Sensitivity test of the real-time PCR

Note: 6~1; The concentration of standard plasmid was 5x10° 5x10* 5x10% 5x10? 5x10' 5% 10°copies/ L, respectively; 0: negative
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3 EiE PCR REME&N
7 :M:DL 2000 DNA Marker; 1~ 6 JGR7 A7 o 5 189 1 BE 4351 3 5% 10°
5x10* 5x10° 5x10% 5% 10" 5% 10° copies/ L ;7 ; B4 %t I
Fig.3 Sensitivity test of the conventional PCR
Note; M: DL 2000 DNA Marker; 1~6: The concentration of standard
plasmid was 5x10° 5x10* 5x10° 5x10% .5x10" |
5x10° copies/ L, respectively; 7: negative control
2.5 WHEEPCRIBHRME
FHZ 6 € 5 PCR Jy i XF 2 Feig WL Jit 47
K o S5 IR AN 4 R il SR 5 0 S SR AR A
PG ML, HI e 4l 2R 4 A S A T A R

/N 5 W 98 B R AR T AR 25 A% HB JR AR VDT IR
Jili 5 5 B AR AT T o s B8 307 T AT 1R L 4 BT (0 A K
ZRIMAT B RPRRAT I S T i gl 46
2.6 WHEEPCRHWEES N

TEFE 4 AUk BE Y JSORL A HE ot A6z 0 AS I 5% BT ST
M6 E f PCR T B EE M, 4R WK 2 s,
N E I AR RBET 1%, A 2 A
728 5 R BIRT 2% , £ W% 9O6E & PCR J7 k1)
HEVEL REN R
2.7 I REE SRR

FH 70 7325 3 505 60 A3 /1 BT AEE AT 60 7y 240 Jfd
B AT R, R I 2% R SR ], SRR PO i =
PCR 77 4G M /N B SRR B %5 3.33% (2/60)
3@ PCR J7 B A BH A 2 K 1.67% (1/60) , il J7
Y49 g il S JEAR s SRS s B PCR 5 vk A6 I 240 i
FE fh SRR B R 5% (3/60) , 5 %38 PCR J5 i%
i g A — B, Wy 45 53 50 kS SR AR (M.
hyorhinis) | & W X JFAK ( M. fermentans) 5 %2 1R 32 J&
K (M.arginina) o A VI PRAE il A P00 45 2R 2 90 B 3%
PEGE it PCR J7 ¥ M A I R vk 7% i@ PCR
VIRz

E 4 BHAEE PCREFZEKN
TE e il SR 508 S JRUR 5 2 2 JH Al 2 A5 468 000 14 T T 5 9 4 e TR
Fig.4 Specific test of the real-time PCR

Note: 1: Mycoplasma pulmonis and Mycoplasma hyorhinis; 2 the other pathogenic strains participated in this test and negative control

*2 HHAXEEPCREEMABER
Table 2 Reproducibility test results of the real-time PCR

S A HE it B/ EI AN AR EE AR
(copies/pL) Cq FHME 25 R % Cq V¥ 1{H o5 R A %
5%10° 18.528+0. 082 0. 442 18.345x0. 354 1.929
5x10* 23.063x0. 113 0. 490 22.939x0. 141 0.616
5%10° 25.6730. 048 0. 187 25.437+0. 323 1.269
5x10° 29.108+0. 116 0.399 28.891x0. 179 0. 621
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< 64 - S U SR 36 &
WATHARFE

3 itie T3 H0 ARAF R TE RS , %77 1 a] T 4 M ) Ik

RN E SR sz — AR
SEH K N AR A SRR R Y L
i 32 AR (M. pulmonis ) | K& 5 R 3K (M.
arhrititis) | & i 28 X JRAK (M. neurolyticum ) %, H:
Fh il S D A S o S 56 B W A T A R R — T S AR
Jifi S JEARAE R N 2 B R R S S
B BE 1 BT 5 72 32 ) 1 98 B f 928 AR 4 2 ) 40 ok I
G, I IR K i A SR R S A R
YL J5 22 T BT AR I PR R IR, L2 5L 8 A 7 23 X 4
JEF MBI AT S R —
T

H BT A AN T S LA 0 75k by s it s 5
2 ML TR RN T AR R TS R T A A R
WL TSR e AP R W T ik LR R
S PR R A 0 AW G T ORI 2 1 56 . W I
FAEY 2R D Ty 1 F B R ML PCRORIZE 6 o8 i
PCR,H7tE & PCR A R UL & T # M PCR,
L EA R 0 g 3 0 DG Fe 3 G X DR A R i
AP e R, BB R PCR, &L
PCR DA K556 £ PCR J5 i I W] —HE A i , 45
DK R A5k 18.0 % .53.9 % A1 55.1 %, fd]
B R R ST 9 8 B PCR AT Pk
TR AN B b AL 25 00 A, BB 08 AR 05 728 Ak B3
(color change unit, CCU )k Fllyd B 3 X 45 2 =57 R 44
PEATE i

ARBEFEEE X 2 Fh KN B 5 SRR Y 16 s
rRNA JE PR 85 A <7 19 IX 305 1 5 1 9 R &L @ 57
TR PCR R 7 ik, %K G
PCR J5 ¥5 1 4 o i 22 AH OC R B R = 0. 9972, 5 14 3%
FE=98.11%, B A RI4F LML R, H YRRk
BEAE 5%10° ~ 5% 10°copies/ WL 2 [] B BE #E 47 &5 2 3
o O ER R 5N A I R AR AR RS
KL HB IR AR T U0 1] QT il 5 v B A A 1R 0 il L2 B
TEFT TR 4 B0 €0 49 BR LS R AT 1T L U IR A T TIE 22
S5 R e A I R O Scopies/ L, 2
PEECH ML PCR Jr ik i 100 4%, [ I 36 BE 38 4o I ) 5
S SRR TR A M, 4 PN A ] R P R Y
A5 REOART 2% o %7 3 34T/ BUR AR I 7
TR it B I R AGE DU, 45 SRR S 1 3% 07 Bk ] T/ R
(R s AR it ARG, ] A 00 25 2R 5 © e i) S A4

SRR . 20 X5 T 2% b A= W o o B F 52 0
HRVEIE Wb A Al D {9 SE G A BEZ — . A ML Robinson
ZETE 1956 4 A —#k Hela 41 15 77 W0 40 B8 52 D
PRELK , [ N S O 35 A 5 % 200 0 7y 41 38 18 AN
fif , B ATC IR M RE S TS AN SRR — 2
b, 8 UL AT K 8 SRR (M. fermentans ) K 5 3 )5
1K (M. hyorhinis) ¥5 & B2 S JRAK (M. arginina ) | \ B4
SIS (M. hominis) %™ o 32 J5L R R Y I 1 41
AR KRS A" H 419 DNA RNA FI % (4
()22 1A T RE 2B AR AR R A S 00 445 SR A o T
AT S Y S AR D6 R it PCR A I 75 ¥ BE 1%
() 6 00 52 56 3 ) K A B By I S DA, B T T HE
1A

25 LT, AR ST ) T TS % 2 A L
SRR 5 € B PCR A Jr i, BA & 5
e R B L R T R PR A SR I,
SEBNYH UL SR A bR AG I B 4 T 1

2 % X
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Establishment of Real-time Fluorescent Quantitative PCR to Detect Various

Mycoplasma Commonly Found in Laboratory Animal

XIN Wenting, YANG Yuanyuan, WANG Xinyu, WU Dong, LI Lingen
( Gem Pharmatech Co., Lid, Nanjing 210061, China)

Abstract. Objective This study aimed at developing a new real-time fluorescent quantitative PCR method for
detecting various Mycoplasma commonly found in laboratory animal. Method In this study, a pair of primers and a
Taqman probe were designed based on conserved region of 16 s rRNA gene from various Mycoplasma which
sensitive to mice and rats, and the amplification efficiency, sensitivity, specificity and repetition of this method
were evaluated with standard plasmid. Result The result showed the standard curve had a good linear relationship
(R*=0.9972), and the amplification efficiency was 98. 11%. The lowest detection limitation of this method was 5
copies/wL, which was about 100 times higher than the conventional PCR. And this real-time fluorescent
quantitatiuve PCR method had a strongly specificity for distinguishing the other 8 pathogenic strains. Moreover, it
showed the excellent reproducibility with the coefficient of variation of Intra-assay and inter-assay less than 2%.
Using this real-time fluorescent quantitative PCR and conventional PCR to detect a batch of clinical samples, the
result showed that the positive rate of samples from mice was 3.33% (2/60) and 1. 67% ( 1/60) respecyively, and
the positive rate of both method of samples from cells was 5% (3/60). Conclusion In summary, the real-time
fluorescent quantitative PCR method developed in this study was fast, specific and sensitive,, and could be applied
in detection for Mycoplasma of laboratory animal.

Key words: Mycoplasma ; laboratory animal; Real-time fluorescent quantitative PCR



