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Abstract: To provide references for virus testing and disease resistance research in ginseng fruit (Solanum muricatum Aiton),
8 materials of ginseng fruit were tested from the fields by using ELISA and RT-PCR methods to detect potato virus M (PVM), tomato
mosaic virus (ToMV) and tobacco mosaic virus (TMV), and comparison and screening of virus detection methods were conducted. The
results showed that by using the ELISA method, the positive detection rates of PVM and ToMV were 87.5% and 37.5%, respectively,
suspicion rate was 12.5%, and the positive rate of TVM was 37.5%. By using the RT-PCR detection system, specific bands were
amplified from ginseng fruit samples which were consistent with the size of the test design, the positive detection rates of PVM,
ToMV and TMV were 100% , 50.0% and 37.5%, respectively, which indicated betier detection sensitivity and accuracy, the
coincident rate of the detected results was more than 87.5%. The amplified positive product was sequenced by gel recovery and was
identified as the target band.

Key words: Solanum muricatum Aiton; Virus; ELISA test; RT-PCR test

ANZ B (Solanum muricatum Ait.) X 47 A . Ko B5E JoeEE M 2 T 7 95 55 0 T A RCHE it

KIAFR L RS, iR s 2 4F A ALY,
JE TR SN 2B T I KALRE 2!, A 20 4l 80
EAEGIARE, EREZHBA . 47l
NS Rl W R TR A A, KO B
T NS RN R IS, 2 2R B A
PRIEAL . TR AR R L I AR L B R ik 14 A
AR RSBRARTIE S, XA ™ i K B i

s HHEE: 2022-10-24

[FIERE X 1 R B 4% . 085 v AR ™ SO S e 45 Oy
AT B, T ASRIMR E
SRR R L7 R R L R 42
JrTE R O TR EE RS L A R Rk
WEFEAR X D o FRATT R WAL AR Je 0> ELISA Al
RT-PCR PRI /7, XF NS Hpakk 20 ik
11530, DA NS AL s A0 06 B povs P i 52 32

BEEWME: #f 48 RLHAFRESFLT R (2020GAAS13); A FHH120205F 5 2 8 A # EX TR B (GXH20200820-
1); HF 4R eA R R 40 B (2021GAAS-CGZHO05); 2 M WA %] 57 B (2019-1-67).
fEERN: RRH(1979—), J, HRRKA, ST, TEANEEYAERELS B3EHAHE T4, Email: phdfeixi-

ang@163.com,



36 e 2 X 2k 28

S TSN
1 #MRlEAZ
1.1 XA

B R I NS IR, 8y, KigRM
BEAANSRLMZE, KB A s B BOux
BHEAR P E KM, A Ll B B A Y
AR R IR, SC8e B A 34t 2 o
Mradi,

1.2 RKIETr &

PR R AR ) NS R ZE FT K Mk 3 ~ 4 h,
BTk, s TAES ERJCH KM 3 ~5 i,
FH 70% B2 EE 30 ~40s, A 1 g/kg FHRIE T
HEE 5 ~6min, FHICEKES ~6 1K, BTHRA
UEARRY ISR ML Tk A G 4R T MS 55U
30 g/L #EWH )R, pH Ky 5.8 ~ 6.0, 7EHE(25+2) °C .
FHE 12 ~ 16 h, JEREGRSE 2 000 ~ 3 000 Ix 2544 N5
F%, IR 25 d A T, SRR JCIR A
1.2.1 519091 R4S GenBank £i4liE FE A
i PVM . TMV. ToMV f#] RNA ¥4, %IPVM
(NC_001361.2), ToMV(NC_002692.1)FITMV (NC_
001367.1) #4347 BLAST (basic local alignment
search tool ) FHIPELEE, R4 3 FiEE RNA 5
FERE S XK, s TS . TS
B TAYBEARGRA R G, 519
FPEME R 1,

1.2.2 RNA #£H R A TIAN GEN RNAprep pure
Plant Kit(DP432) 2 S A0 5 RNA, B 50 ~
100 mg AP Fr, FERCA A S 5O, A
450 WL 4R RL, BeEiRRIZIR GRS . HAA 5%
P UL B . KPR B RNA W% T 50 pL 1Y
ddH,0 4 F .

123 RT-PCR %l >k ] TIAN GEN FastKing—
gDNA Dispelling RT SuperMix 2 5487 £ (KR 118~
02), DAL RNA MR, 30 4% 5 5 i eDNA 2 1
B, SRJGTE MiniAmp Thermal Cycler ¥ | #£47 PCR
P PR A cDNA 1 pL A 14 pl-

RT-PCR KT, IRSE AR il 43
PR 95 CHIAENE 3 min, 95 CAEYE 30s, 57
CHEYE30s, 72 CHEM 30, 330 MEH; 72 C
FEAH S min, PCR 438 WIH 2%3i iR MRS HLTK -
1.2.4  RT-PCR =¥l S5y By 3 =4 25
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VIBU i 4744k . PCR 7= 9 4lifk 4 BR #% TIANgel
Purification Kit BEISHHEERE DNA [FIRGAF &1L
BIHEA T, DO™ P B BT A T AR TR R IR 55
AR A

1.2.5 XLkIe.L ELISA Kl BL 0.2 g ASHint
AE TR, B0 1.5 mL SRR i, WFERLS)
KIGEHT 2 mL 08T, #8255 4 °C. 12 000
r/min F B0 5 min, B FIESTREERL BT 00 B0
H, B 20 CHRF# H . ELISA K i A a5 62
W B Agdia A (it i . PSA60000), %€ J7
AP BT, R AR E R IS O T
FIFAFRAS 1 BAPEXT BE HLAEEA 700 AT o AR D0 2 e
A5 AW G B2 3R MR DA ot % B (P) S5 AR (fgt
FERED G BEE(N) LU (PIN) . S5 F15E . PINS
1.50 %, NEAMECARE#BEMEL) s PIN AT 1.50 ~
1.99 &, MEER(FREWEEME); PIN=2.00 %,
B G BT RL)
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B (TMV ) EE . Rl s wos, PVM B BHERS
BN 87.5%; ToMV WIFHMERKE %K 37.5%, &AL
RN 12.5%; TMV B FHPER: R 37.5%. Fid
gERRH], HEMHHAS R PSR SH DR E
MU EE, i EEEE, HKCO AL M B
JHEAE 9 8
2.2 RT-PCR #%m|

PAANZS R G RNA AR, 28 RT-PCR 3

%* 1 RT-PCR 3|57

- " " > VAR
it LR (5—3") T3 fﬂ*ﬁ‘ J
PVM GGGGTGTCGCTTGCTCTAGTTG CGCACAGGCTCTACAGTTAGGC 261
ToMV TGGGTATGTTTGCTTAGTCGGTCTTG GTCCTCCATCGTTCACACTCGTTAC 365
T™V AAGGTTGTTCTTGTGGACGGAGTTC TGATGTATGGAATCTGCTGTGTGTCTC 343
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B g ™V _ ToMV PVM _
0D405 nm P/N A 0D405 nm P/N S 0D405 nm P/N S Y

N 0.182 1.000 - 0.117 1.000 - 0.099 1.000 -

P 3.930 21.593 + 3.532 30.188 + 1.061 10.717 +
C4 0.227 1.247 - 0.166 1.419 - 0.389 3.929 +
C5 0.184 1.011 - 0.141 1.205 - 0.429 4.333 +
R3 0.183 1.005 - 0.174 1.487 - 0.134 1.354 -

Y11 3.726 20.473 + 3.727 31.855 + 0.303 3.061 +
L81 3.878 21.308 + 4.180 35.726 + 0.308 3.111 +
L82 3.902 21.440 + 3.903 33.359 + 0.381 3.848 +
ZH2 0.233 1.280 - 0.127 1.085 - 0.611 6.172 +
YN-5 0.175 0.962 - 0.176 1.504 +/—- 0.344 3.475 +
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3 456 7 8 M 12 3 4 5 6 78

ToMV ™V

E 1 RT-PCR #&iMZER

Consensus et

[ GG GICGCTTGC T TG TG T TTGRCTGCTYAYARRGAGYACACTACCT K GRTGOG A

AAGGTTGTTCTTATGGACGGAGTTCCRGGST 3YGAGAARACMARRGARATTCTTTCSAGRENY

Consensus

H- TMV € T63GTATGTTIGCTTAGTCGGCITGIG ITIRCCAGATAATTG 60 iy (o st sarerTchal 60
TMV G CGG6TGICGCTTCTCTAGITGITTGRCTCCTOAMARIGAGBACACTACCTGEGETGEE 60  TMV T TGSGTATGTTIG 16T i %60 vy - M 60
TMV T (GGETGICECTTECTCTAGITCITIGECTCCTIRIARE GRANRCACTACCTGRGRTGERE 60
Consensus GACAKGAGAATSGAAMGAGSGGACGRAGCCAC
TMV € CC GTGAGTGTCTGCATGGTTEAC AGCEGACGERGCCAC 120 Consensus (EURTNUNRERITERE TRV IR GRS Rk GARATGATCAGAREA]
-

ABGAGUGGACGRAGCCAC 120 TMV C GITAATTT 4 {CSGHENTGRTCRGA 120

Consensus GERRRNRGHAVERVEREVERECRIMERROOEN 120 ™™V T 003 A CIGCRIG TG

TMV C - GRTRGAGATCACHACTTACCACACGRAGRTTCGTACARGEACGRLACCARRTCAGTGTTT 120

Consensus [N

TMV T CATAGAGATCACHACTTSCCACKCGGAGSTTICGTACARGEACOGERACCAARTCAGTGITT 120 ™V C ACI‘GGGGFCATATTACACTGC'FGCTGCTAAAAAGGG‘TTTCAG’I'PTMAGTGGTCCCAAA 180

TMV T GITRATIT

\THGTGGCYACRAAGGAYARYGTRNRMACCGTYCAT

TMV T ACICGGCTCATATTACACTECTGOTC! TTCAGTT CCRAR 180

L 1 CAACAGCCC0G6YCORCTCAACTCAATAGRRGC T AGRARAGCTCCRCTACT 166 T CARRY

Consensus

ATATGSCAGGTCTTAGTARRTATTAA 240

TMV G TACRACAGCCCCGONCGACTCAACTCAATAG

GCTASAARAGCTCOICTACTIGRTCAY 180 TMV G TTACGGIATIACRACRAAGGAIGC
TMV T  TTACGGTATTACRACAAAGGATG!

ATATGGCAGGTC TAR 240

TMV T TACAACAGCCCOGGYCGRCTCRACTCARTAGREGCTAGARRRGCTCCECTACTIGRTCAY 180

O A A A TGTARAARTGAGT GCGGGC TACTGCCCTT TGTCAT TAGAATTTGIGTCTGTGTCTATI

TMV C  ARATGT. TACTGCCCTITGTCATTAGAATTTGTCTCTGIGIGTAT 300

TMV T  ARATGT BEECTACTGOCCTITGTCATTACAATTIGTCTCTGTGTGTAT 300

[ "G T T TATAAAR P TARTATARARTT GGG T TTGAGGGAGAARGTAACGASTGT GRACGATG
TMV C  TGITTATARARATARTATARRATTGGGTT GATGG 360

TMV T T8I HTARRAT!
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™v e Consensus

e CCTMACTSTAGRGCCIGIGHG E s
IV CoTAACTRTAGRGCCTGTG0E 261 MY T A

365 (O AT TGCATATGTTTAYGGAGACACACAGCAGRI TCCATACRTCA 343
365 TMV C  ATTGCATATGITTANGGAGATACACAGCAGATTCCATACATCA 343
365 TMV T ATTGCATATGITTASGGAGACACACAGCAGAPTCCATACATCA 343
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%ﬁ;ﬁwm%ﬁ W AR B PSS
Itk WA I ELISA - RT-PCR %
PVM 8 7 8 87.5
ToMV 8 4 4 100
T™V 8 3 3 100

3 it 54£iR
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REER R, A LEERIN 0 5K B g, X
TR D SRRV B A L SR A I RE SN B R
(PCR)J&4> T A2 fe i DLk ik 2 —, il
T ARG 1 1 T vk AR S i H SRR R B
PEATY G, DT RIS 95 7 1% R AR AT O A it O R
TR AE A M A5 ) R R R 25 5, R U RN Ay
SEPERSR, A A e EE R s

A6 R FH R v A 0 25 SR SR B, H )
FIAE P NS 5 S M EE, MR EE
P E , FLUR A T i A6 e B 0 AR 05 B .
ELISA K s PVM %) BHPEAS H 2R A 87.5% ;5 ToMV
9 37.5%, BERIEN 12.5%; TMV K 37.5%., X
A7 RT-PCR AR, NS IRAE S 433
P 5B K MHRF RS A, SR T
7N, PVM FHPERS 28 100%, ToMV A 50.0%,
TMV 4 37.5%, XAEFER K E b Th4 2 M k37 |
T 730 A6 - B R A I B R A DU 4t T R bR
W RN T B, ke TR B, B
WL RATEHTE 87.5% A .
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