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W B AILAEGHERERKER (Pospiviroid) RREAKGEA BERAK, iz BERERITHE.
SA T B EREFI], FE] 19 FBA BB IEIRAT, X EIRA S GC 2 F A 40%5 60%X 7. #
MEFBREERKRT 50%. £33 T 4 NMEFROELETIATHAS T 6 MIFRGKLFLEMOIE; KK
AEHB BB R LR ECH., SRR BN EREREY, HBMNERF (Chrysanthemum stunt viroid,
CSVd) A & stttk & 7% & (Tomato planta macho viroid, TPMVd) ##db % X T K IFH 2455, RHE ZH 4
R AR, 2% A THM B 200 pg/ul 49.% RNA. %% A 7T A F Pospiviroid £ 7% & 49 it &
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nucleotide sequences from Pospiviroid viroid and designed 19 probes with genus identification characteristics. The

standards of these probes included the characters of (i) a GC content between 40 and 60%, (ii) less than 50% of single

nucleotide, (iii) less than 4 continuous mononucleotides, and (iv) less than 6 nucleotides in the inner hairpin. We

synthesized microarrays by using these probes on glass slides. The validation results of microarray probes show effective

signals from chrysanthemum stunt viroid and tomato planta macho viroid standard samples hybridization. The sensitivity

results show that the microarray detected 200 pg/uL of total RNA. The microarray can be used to screen Pospiviroid viroid.

Keywords:

(Pospiviroid)
(Pospiviroidae)
(International

Committee on Taxonomy of Viruses, ICTV)

(Chrysanthemum stunt viroid, CSVd)
(Citrus exocortis viroid, CEVd)
(Columnea latent viroid, CLVd)
1 (Iresine viroid 1, IrVd-1)
(Mexican papita viroid, MPVd)
(Potato spindle tuber
viroid, PSTVd)
fruit viroid, PCFVd)
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TCDVd) 2011 10 (
PCFVd  TPMVd)
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Zhang

1 HRE5T%®

1.1 ## 57
CSvd TPMVd
(ATCC-PV-105 ATCC-45052)

ATCC

ON Invitrogen

%1 CSvd#f TPMVd RT-PCR 3|4

Table 1 Primers used for RT-PCR of CSVd and TPMVd

ExTaq DNA M-MLV
dNTPs RNasin TaKaRa
CbcScript AMBION RNA
DNA MN

1.2 RT-PCR Rk
NCBI CsSvd

TPMVd 1
RNA 100 mg

5 000 r/min 5 min 100 pL

1.5 mL 1
5 min 200 uL
2-5 50 uL

2—5 min

20 uL. DEPC-H,O 10 pL
dNTPs 1 puL 2 pL (20 pmol/L) RNA
1 uL (200 ng/uL) 70 C 5 min
5 min M-MLV  5x 4 uL M-MLV
1uL RNA luL 42°C  1h
PCR 0.2 mL
cDNA 2 ulL 0.5 uL (20 umol/L)
0.5 pL (20 umol/L) dNTPs 0.5 uL Taq

Primers name Primers sequences (5'-3")

Length (bp) Protocols

CSvdf CGGGACTTACTTGTGGTTCC
CSVdr AGGGAACAAAACTAAGGTTCCAC
45052f GGATCCCCGGGGAAACCT

45052r CTGAAGCGCTCCTTTGGC

94 °C, 5 min; 94 C, 30 s, 55 C, 30 s,

354 72 °C, 30 s, 30 cycles; 72 'C, 8 min

94 C, 5 min; 94 C, 30 s, 58 C, 30 s,

360 72 °C, 30 s, 30 cycles; 72 'C, 8 min

http://journals.im.ac.cn/cjben
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0.5 uL PCR 2uL  DEPC-H,O 14 uL 7)
PCR (Institute for Theoretical Chemistry, University of
Vienna) RNAcofold
- RNA
1.3 hR#AR
8) 5)
1) (NCBI)
(ICTV)
2)
250 bp RNA
NCBI  BLASTN %) 3)
90% 95% 25 bp
8)
3) NCBI RefSeq
MRNA 10) 8) 9)
4) BLASTN 3
5 40 bp 3
GC
40%  60% 3
50% 4 8)
6 9)
5) BLASTN 4) 3
3) 3)
3
25 bp 20 bp
6) BLASTN 5) 4) 9)
[14]
34 bp 15 bp
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=600 =3 (
Pospiviroid ) 600
2 ( Pospiviroid

)

1.4 S RRBEEEIE
CSVd TPMVd PCR
1.3

15 ™E 5 RT-PCR REE LIRS
CSVd  RNA (200 ng/uL) 10
1.2 1.3

*2 BEREERRIRS
Table 2 Nucleotide probes

RT-PCR

2 ER5/W
21 HErwmir5SkRE&E

Pospiviroid

19 40 (Monomerie unit, mer)
( 2
5 10x12
4 Hex
PC NC

Probes No.

Probes sequences (5'-3")

O 0 N & W B W N =

e e e e e
O© 0 N & W b~ W N = O

CGCTCTGGCTACTACCCGGTGGAAACAACTGTAGCTTGAA
TCTTTGTTGCTCTCCGGGCGAGGGTGAAAGCCCGTGGAAC
TTCTCTCTGGAGACTACCCGGTGGACACTACTGAAGCTTT
CCTGGTTGAGACAGGAGTAATCCCAGCTGAAACAGGGTTT
AACAGGACCTGGTGTCCTTCCTTTCGCTGCTGGCTCCACA
TCGCCCGGAGCTTCTCTGTGCTTAATAGCCGGTGGATACA
CGACCGGTGGCATCACCGAGTTTCGCTCAAACCTCAATCT
ACCTTCTTTAGCACCGGGCCAGGGAGTTAGCCCTTGGAAC
TCCTGGAGAGGTCTTCTGCCCTAGCCCGGTCTTCGAAGCT
GGGTCTTGACCAGTGGCGAGCGCCCTGTTCAGATAGGAGT
AAAGACCGGAGAACTCCACGCGGCGGAAGAAACAGGAGCT
CCCTGTACACACCGCCCGTCACACCCTGGGAATAGGTTTC
TCAGCATGCCGCGGTGAATATGTACCCGGGCCCTGTACAC
GTTTCGCCCGAAGCATCGGACCAATGATCACCCATGACTT
AGAACGGGAGAAGAAAGAGCAAGAGCGGTCTCAGGAGCCC
TCTCGTGGTCGAGGGCGTTCGGATCATTCCAGACAGGTGT
AAAGCCGGTCTCGGGAGCTTCACTTGGTTCCACCCGGTAA
TTTCTTCGGGTTTCCTTCCTCAGTCGACCGGACCGCGTCG
CCACAGGTACCACGAGTTTAGTTCCGAGGAACCTCTGCGG

http://journals.im.ac.cn/cjben
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Hex Hex Hex Hex Hex Hex Hex Hex Hex Hex 4
108 He Hel JEel e NC NC NC NC NC
11111 2.4 RT-PCR REEHNLER

44 4 4 4 CcSVd RNA  10° 10" 10* 10°
6 6 6 6 6

3 3 3 3

5 5 5 5 5
RT-PCR

9 9 9 9

9 10 10 10 10 10 354 bp
11 11 11 11 11 PR

13 13 13 13 13 14 14 14 14 14 RNA

15 1 1 15 15 R 10°(5)

7 18 18 18 18 18
19 19 19 19 19 Hex Hex Hex Hex Hex

Hex
1 ;'I:‘.':H_%EB$ (10)(12) PC :] NC
Fig. 1 Microarray construction (10x12). 1#
3#
2.2 RETEMELIE
CSvd TPMVd 8
2 3 2 o
1# 3# O# 3 1# 3# 4# 18#
600 3
Hex
B2 HEELEFSHERRER
Fig. 2 Hybridization using CSVd.
2 8#
3 600 Hex
PC I N C
3
$ BDIC00) | B )]
2.3 TR REERNER
CSvd RNA 10" 10* 10’
cDNA Klenow
4
Hex PC NC
18#
10° 9 —
B3 FEAMEMRERSERRR
10° Fig. 3 Hybridization using TPMVd.
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®3 DRERANERIELS
Table 3 Results of microarray probes efficency validation

Virus species CSvd TPMVd
Probe No. 1# 3# 8# o# 1# 3# 4# 18#
Probe signal intensity 3823 2 008 580 5285 1 600 1792 1556 3472
Probe signal-to-noise ratio 13 8 3 19 6 7 7 14
Results 3 < +/- < 3 4 3 <

© 00 000®© 0 O oS
fSleeses |\

Hex
10°
4 ThRREEZR
Fig. 4 Sensitivity test of microarray.
x4 TRRYELER
Table 4 Results of microarray sensitivity
RNA dilutions 10" 10° 10°
Probe No. 1# 3# 8# ot 1# 3# 8# ot ot
Probe signal intensity 9 447 5796 1 093 16 571 3107 1 889 769 5258 719
Probe signal-to-noise ratio 27 16 5 50 29 21 12 75 13
Results + + + + i + i
bp
7
1 000
500
2
50 3
cDNA
5 RT-PCR REUEHMLER PCR PCR
Fig. 5 Sensitivity test of RT-PCR. 1: 10" dilution; 2: RT-PCR PCR

10" dilution; 3: 10° dilution; 4: 10° dilution; M: marker
DL2000.
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Pospiviroid
[18] [19]
Northern (20211 RT.pCR!**?**  RT-PCR-

( ) ELISA[?]
[15]

(Next generation

sequencing technologies, NGST)

RNA NGST
Li
RNA
RT-PCR
Y [26]
[16-17]
NGST
Pospiviroid 19 40 mer
PCR
CSvd TPMVd
PCR
PCR Pospiviroid
107
RNA
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