s AR JAN 20, 2011, 38(1): 131-137
Microbiology China © 2011 by Institute of Microbiology, CAS

tongbao@im.ac.cn

%% E RT-PCR #&l7 /K B9 4432

ERED KB FAT &8 DB EER £’

DR ERE—

Ntg

)|

(1. 830052)
Q. 830063)
3. 830000)

W E: AREDLLZRAEPVX. PVY. PVA. PLRV #) CP A& B & 7% 3t 4 s F M 51 4, @ idst
KA R e B S AT AL, 5 T 4849 Bl 740 PVX. PVY. PVA. PLRV #)—F % % &
RT-PCR # 7 i%. %7 &4 PVX. PVY. PVA. PLRV # 3% & g deir X551 4 732, 422, 132
Fa 336 bp, BRI EIK H AR 5. #HE RNA RGN FRE H 7.8 pg/ul, F PVM. PVS. AMV.
TMV Z PSTVd #9438 A Ak, B4R AN, E 7 E4%F. A8, ATk % £ RT-PCR 40 £
Aebik . AR, G TAAMEE, BRI AR, H D54 ERENSEAENRET H BT K.
F4iE: —¥ ik, %% RT-PCR, mAE#kN, L4F

Development of one-step multiplex RT-PCR for
simultaneous detection of four potato viruses
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Abstract: One-step multiplex reverse transcription polymerase chain reaction (M-RT-PCR) was estab-
lished and optimized for the simultaneous detection of potato virus X, potato virus Y, potato virus A
and potato leafroll virus. The primers for PVX (732 bp), PVY (422 bp), PVA (132 bp) and PLRV
(336 bp) fragments were designed based on viral coat protein gene. The sensitivity of detection was
about 7.8 pg/uL RNA. No fragments were obtained from PVM, PVS, AMV, TMV and PSTVd. The
results showed that it was a specific, sensitive detecting method and quicker, simpler, more efficient
and cheaper than two-step multiple RT-PCR. It was provided an effective method of the detection for

potato virus.
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dNTPs (10 mmol/L) 2 pL, M-MLV (200 U) : RNA 2 uL,
1 puL, RNasin (40 U/uL) 0.5 pL, DTT (0.1 mol/L) (10 umol/L) 1 uL, (10 umol/L)
1 pL, 5%First-Strand Buffer 4 uL, ddH,O ( DEPC

1 pL, 5xFirst RT Buffer 5 pL, 10xbuffer (  Mg*")

) 20 pL 142°C 5 5L, Mg® (25 mmol/L) 1.5 uL, dNTPs (10 mmol/L)
50 min, 95 °C 5 min 1 uL, Tag DNA (2.5 U/uL) 2 pL, M-MLV
152 PCREMf{k%:  PCR : (200 U/uL) 1 uL, RNasin (40 U/uL) 0.5 yL,
1.5 uL, (10 pmol/L) 1 uL, 50 uL . 42 °C 50 min:
(10 pmol/L) 1 uL, 10xbuffer (with Mg™) 3 pL. o o0 o min; 94 °C 30's, 59 °C 30's, 72 °C 1 min, 30
dNTPs (2.5 mmol/L) 1 pL, Tag DNA (2.5 U/uL) )
;72 °C 10 min PCR 1.7%
0.5 L, 25 uL £ 94 °C
5 min; 94 °C 305,59 °C 30 s, 72 °C 1 min, 30 ;
72°C 10min  PCR 1.7% 16.2 iR&MEL: Tag
M-MLV Mg®* dNTPs
PCR : , dNTPs ; 8 (
(2.5 mmol/L) 2.5 uL, Tag DNA 2) ,
(2.5 U/uL) 0.8 uL, (10 umol/L) (PVX PVY PVA
1 L, (10 pmol/L) 1 pL, PLRV) (0.16 0.24 0.32 pmol/L) Ly(3%)
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£1 BT RT-PCRRNHOHZEHFEESIW

Table 1 List of Primers pairs used for detection of potato viruses in RT-PCR

(5'—>3") (5'=3")

Sequence of forward primer Sequence of reverse primer Target fragment size (bp)
PVX-CPl: TCGGTTATGTAGACGTAGTTA PVX-CP2: ATGTCAGCACCAGCTAGCACA 732
PVY-CP1: ACTCGGGCAACTCAATCACAG PVY-CP2: GCGGCCTTCATTTGAATGT 422
PVA-CP1: TGTCGATTTAGGTACTGCTGGGAC PVA-CP2: TGCTTTGGTTTGTAAGATAGCAAGTG 132
PLRV-CP1: CGCGCTAACAGAGTTCAGCC PLRV-CP2: GCAATGGGGGTCCAACTCAT 336

%2 TagBs. M-MLV REEZRE. Mg®. dNTPs iRE RiB A B E#E &

Table 2 The concentrations gradient of Tag DNA polymerase, M-MLV reverse transciptase, Mg?*, dNTPs and annealing temperature

Taq DNA p-(l)-la}(jmerase (U/pL) M-MLV 1::;1&:];: transciptase (U/puL) B Gt | G (e L) Annealing tem[()efzture
0.5 40 0.3 0.04 50
1.0 80 0.4 0.12 52
2.0 120 0.5 0.20 54
3.0 160 0.6 0.28 56
4.0 200 0.7 0.36 58
5.0 240 0.8 0.44 60
6.0 280 0.9 0.52 62
7.0 320 1.0 0.60 64
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dNTPs ,
2.2.1 Taq BfiRE RS M0: 1 , Tag
, 5 U/uL
, Taq
5U/uL
bp M 1 2 3 4 5 6 7 b

1 TaqBEREX % E RT-PCR # & 10

Fig. 1 Effect of Tag DNA polymerase concentration on
multiplex PT-PCR amplification

Note: M: 100 bp DNA marker; 1-8: PCR products of Tag DNA
polymerase concentration, 0.5, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0 U/uL,
respectively.

222 M-MLV REEFREERE RIS : 2 ,
80 U/uL , 160 U/uL
160 U/uL

PVX

PVY
PLRV

PVA

2 M-MLV R REGRE X % E RT-PCR i &880
Fig. 2 Effect of M-MLV reverse transciptase concentra-
tion on multiplex PT-PCR amplification

Note: M: 100 bp DNA marker; 1-8: PCR products of M-MLV re-
verse transciptase concentration of 40, 80, 120, 160, 200, 240, 280,
320 U/uL, respectively.
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223 Mg* iRERIENE: Mg?** , 225 BRABEREMmM: 50 °C-64 °C
( 3), 6 ; , 54 °C—60 °C , 62 °C
Mg** , 7 58 °C 4 (
, 8 5), 58 °C
, Mg** 0.8 mmol/L

1 2 3 4 5 6 7 8 M bp

PVX

PVY
PLRV

PVA

3 Mg*iREX % E RT-PCR # #HIF10

Fig. 3 Effect of Mg?" concentration on multiplex PT-PCR
amplification

Note: M: 100 bp DNA marker; 1-8: PCR products of Mg**
concentration, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0 mmol/L, re-
spectively.

2.2.4 dNTPs iREHIEIE: 4 ,  dNTPs
0.04-0.60 mmol/L , dNTPs
, , 0.36 mmol/L ;
dNTPs s
, dNTPs 0.36 mmol/L

PVX

PVY

PVA

4 dNTPsREX % E RT-PCR ¥ 18RI £ M

Fig. 4 Effect of dNTPs concentration on multiplex PT-PCR
amplification

Note: M: 100 bp DNA marker; 1-8: Amplification products of dNTPs
concentration, 0.04, 0.12, 0.20, 0.28, 0.36, 0.44, 0.52, 0.60 mmol/L,
respectively.

PVX—

PVY
PLRV

PVA

5 RABREIEE RT-PCR 8IS N

Fig. 5 Effect of annealing temperature on multiplex
RT-PCR amplification

Note: M: 100 bp DNA marker; 1-8: PCR products of annealing
temperature, 50 °C, 52 °C, 54 °C, 56 °C, 58 °C, 60 °C, 62 °C,
64 °C, respectively.
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Bl 6 %ERT-PCRERERN

Fig. 6 The specificity of the multiplex RT-PCR assay for
simultaneous detection of four potato viruses

Note: M: 100 bp DNA marker; 1: PCR product of mixture RNA
templates of PVX, PVY, PVA, PLRV; 2-6: PCR product of RNA
templates of PMV, PVS, AMV, TMV and PSTVd, respectively; 7:
negative control of only adding ddH,O; 8: Negative control of only
adding primers.

bp M 1 2 3 4

B 7 —S$EMBLELE RT-PCR REERN

Fig. 7 Sensitivity analysis of one-step M-RT-PCR and
two-step M-RT-PCR

Note: M: 100 bp DNA marker; 1-2: PCR products of RNA dilution
in one-step RT-PCR, 78, 7.8 pg/L, respectively; 3—4: PCR products
of RNA dilution,78, 7.8 pg/L in two-step RT-PCR, respectively.
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