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ABSTRACT

Research on a rapid detection and identification of nucleopolyhedrovirus using
PCR-based typing. The experiment was conducted at the Biocontrol Laboratory, Plant
Protection Research and Development Office, Department of Agriculture, Department of
Biotechnology, Thammasart University, Pathum Thani province and Department of General
Science, Kasetsart University during October 2006- September 2008. Thai strains of four
nucleopolyhedrovirus (NPV) pathogens namely Helicoverpa armigera single-nucleocapsid
NPV (HaSNPV), Spodoptera exigua multiple-nucleocapsid NPV (SeMNPV), S. Jitura
multiple-nucleocapsid NPV (SIMNPV) and Trichoplusia ni multiple-nucleocapsid NPV
(TnMNPV) were detected and identified, using PCR based-typing well done by designing
degenerate primers from cathepsin gene. The cathepsin forward and reverse primers
were 5 -TT(AC)G AA(G)A GTC AA(G)T ATG CC(T)A T-3' and 5'-TAG CA(GC)G TCG
AC(T)G CCC A(Q)TG(C) G-3'. DNA fragments of polymorphism were successfully
amplified and showed base pairs of 350 and 300 bp for HaSNPV, 400 bp for SeMNPV,
550 and 250 bp for SIMNPV and only 100 bp for TnMNPV. These designated primers
could be used for rapid detection of four NPV which took only 16 hours compared to the

totat of 15 days required by host larvae process.
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Table 1. Base sequence of chitinase, polyhedrin and cathepsin gene for designing degenerate

primers from Genbank on http://www.ncbi.nim.nih.gov/

Accession of NPV {nucleopolydedrovirus)

Gene type
HaSNPV SeMNPV SIMNPV TnSNPV
Chitinase AF 114795 NP__037779 - AAZ 67432
(4 Apr, 1999) (30 Mar, 2006) (4 Oct, 2005)
Polyhedrin EU 047914 NC__ 002169 AF 037262 AF 093405
(1 May, 2008) (30 Mar, 2006) (11 Sep, 2001) (30 Nov, 1999)
Cathepsin AF 268612 NP__ 037776 - AAZ 67431

(1 Jan, 2002) (30 Mar, 2006) (4 Oct, 2005)

Table 2. Melting temperature (Tm) and GC content of degenerate primers

Size Tm GC content
Degenerate primers / base sequence o
(bp) (C) (%)
Chitinase forward primer
5’-GAA CGA ACC A(GC)TA CAA AGG ca-3’ 20 58 (60) 45 (50)

Chitinase reverse primer

3'-TAC(T) GAT TTC(T) AAA(G) GGA(C) GCG(T) TG-5 20 58 (56) 45 (40)
Polyhedrin forward primer |

5"_ATT(C) AAA(G) AAT(C) GCC(TA) AAAG) GGC A-3° 19 50 (56) 31.58 (41.37)
Polyhedrin reverse primer |

3’-AAC TTT(C) TAC AAA(G) CCA(C) ATT(C) G-5~ 19 48 (56) 26.32 (47.37)
Polyhedrin forward primer I

5"-ATT(C) AAA(G) AAT(C) GCC(TA) AAA(G) GGC AA3 20 52 (58) 30 (45)
Polyhedrin reverse primer Il

3’-AAC TTT(C) TAC AAA(G) CCA(C) ATT(C) GT-5° 20 50 (56) 25 (45)
Cathepsin forward primer

, , 50 3158
5 -TT(AC)G AA(G)A GTC AA(G)T ATG CC(T)A T-3 19
(54, 56)  (42.11, 47.37)

Cathepsin reverse primer

’

3’-TAG CA(GC)G TCG AC(T)G CCC A(G)TG(C) G-5° 19 62 (66) 63.16 (73.68)
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GAT TTC(T) AAA(G) GGA(C) GCG(T) TG-
3, 2) polyhedrin forward Way reverse
primer 1 5 -ATT(C) AAA(G) AAT(C)
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AC(T)G CCC A(G)TG(C) G-3' uaz 4)
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5'-ATT(C) AAA(G) AAT(C) GCC(TA)
AAA(G) GGC AA-3' and 5'-AAC TTT(C)
TAC AAA(G) CCA(C) ATT(C) GT-3' (Table 2)
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Primer 1

1000 bp
500 bp

Figure 1. DNA fragments showing polymorphism among HaSNPV, SeMNPV, SIMNPV

and TnMNPV on 1.5% agarose gel using degenerate primers: primer 1 chitinase forward &

reverse primer, primer 2 polyhedrin forward & reverse primer |,

primer 3 cathepsin

forward & reverse primer and primer 4 polyhedrin forward & reverse primer II (M =

Marker, 1 = HaSNPV, 2 = SeMNPV, 3 = SIMNPV and 4 = TnMNPV)
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