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Clone technique and expression level of partial APN3
cDNA originated from Plutella xylostella midgut
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Abstract The APN3 gene from the midgut of Plutella xylostella(L. ) was amplified using temperature gradient PCR with
degenerate primers. Two weak bands were apparent after electrophoresis of the first PCR products. Therefore a second
PCR was performed with the first PCR product as the template and original primer. The optimal primer was finally
selected which can be used to amplify partial APN3 ¢DNA at an annealing temperature of 48°C. These results provide
techniques to study the gene function of APN3 and phylogenesis among APN isoforms. After comparing electrophoresis
bands we speculate that the expression of APN3 is far lower than that of APN1 APN2 and APN5. We conclude that APN3
is most closely related to APN1 and most distantly related to APN2. These results are important to understanding how Bt
toxins are toxic to P. xylostella and the molecular resistance mechanism of P. xylostella to these toxins.
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CrylBa APN3 APN3Al: 5'RTCRTTNACDATYTGNGC3'
P6  APN3S2: 5'GNGCNGGNGCNATGGARAA3'
Sf9 APN o Nakanishi APN3A2: 5'RTCRTTNACDATYTGNGC3'
(2002) 1.3 RNA
APN3 CrylAa Trizol ( Invitrogen) RNA
CrylAb CrylAc cDNA SuperScript™ TIT First—
APN3 GalNAc Strand Synthesis System for RT-PCR
(GIH et (ll. 1995) ° (Il’lVitI'Ogel’l)
APN3
1.4 APNs PCR
Nakanishi (1999 2002)
BIO-RAD S1000 PCR
GenBank APN3
APN3 PCR (40 ~50°C)
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. CrylAc PCR
APN3
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APN3 APN3
1. 5 wL PCR (1% 180V
APN o
) o DNA Marker
1 o
1.1 1 PCR
Cryl Ac (Zhao et al. Table 1 Reaction system and parameters of PCR
2003) 2005 PCR PCR
5 . PCR reaction system PCR reaction parameters
Cryl Ac 10 x PCR Buffer 5w Step 1 94 C 3min
. 26°C ANTP(2. 5mM) 4 uL  Step 2 94 C Imin
LD =12:12. APNS(10mM) 1wl Step3 TC’ Imin
APNA(10mM) 1 wL Step 4 72 C 3.5 min
CrylAc 320 &
Go to
1.2 c¢cDNA 1 wL Step 5 5 32 cycles
. step
GenBank APN3 TaKaRaEx Taq""HS 0.25 wL Step 6 72 C 10 min
Primer Premier 5.0, ddH,0 37775 pL. Step 7 12 <C 10 h
APN3 Blast Total volume 50.00 pL Step 8 End
13 :T
DNAMAN T denotes anneal temperature.
° 1.5 PCR N N
AAC36147. DNA (
AAC46929 . AAD31183. ) PCR
AAF01259, AAF37560. o PCR
AAF99701 . AAM13691. AAP37952. pEASY-T1 (
AAP44966 . AAX39865 . ) TOP10 (
ABL01483. ABQ51393, NP_ ) PCR o
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Fig.1 Agarose gel electrophoresis of PCR products of APN3s gene from susceptible
strain (S) and resistant strain (R) of Plutella xylostella larvae
P1 -P7 ;S ;R o DNA Marker  Marker III
:4 500.3 000.2 000.1 200.800.500.200 bp.
P17 represents primer 1 —7. DNA Marker denotes 4 500 3 000 2 000
1200 800 500 and 200 bp of bands from the top down.

2.2 PCR
PCR
APN3 pEASY - Tl « 2.
2.3
APN3 1365 bp
455 N APN3
2 97. 44% 98.24% . APN3S
APN3 PCR
Fig.2 Agarose gel electrophoresis of PCR NCBI 500
products of culture medium containing ( AF276241) .
recombitant plasmids (APN3 + T1)
< . DNA Marker (AY193789) ( AF535166) . APN3S
Marker 111 14 500.3 000.2 000.1 APN3R GenBank (
200.800.500.200 bpo
APN3 are from susceptible strain (S) and resistant GU213042 GU213041 ) -

strain (R) of Plutella xylostella larvae. DNA Marker HEXXHXIS8E ( 173 ~196) GAMEN(137
denotes 4 500 3 000 2000 1200 800 500 and 200
bp of bands from the top down. ~141) ¢ 3)-
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1 GCTTTTCCTTGTTAT GACGAGCCCAGTTTCAAAGCTACCTT TGACATANCCE TRAGGCGACCAARAGCTAT AGGAGE TRGT CTAACACGAAMCT TAAGAGCTC TGATGCAACTGTGAAT
1 AFPCYDEPSFKATFODITLRRPKAYRSWSNTKLEKSSDATVYN
121 ATAGAGAATTACATGGACGACGTGTT TTATACAACTCCAGT AR TGTCTACATACTTAATAGCAATTATTGTTCCTGAGTACAAGTC TC TTGAAGATAATEATATCCCT GAAGAGT TAAMA
41 IENYMODDVYFYTTPYMSTYLIAIIVAEYKSLEDNAIPGOLEK
241 TACGANGT GATTGCTAGACCTGATOC TATCGACAATGOCCANGGACAA TATACT TATGACGTTGRACAGRAACT CCTTACAGAAAT GAGCGACCACACGOGTCT TBAT TTCTATGRAAGTT
81 YEVIARPDAIODNGGGQYAYDVGEKLLAEMSODHTGLDFYEV
61 GATGCTAACCTTAAAATBACTCAAGC TGCT ATTCCTGATTT TTCTROCGRTROTATGRAAAAC TRGAGACTRTT BACT TACAGAGAAGCGTAC TTGATETACBACGAGARACARACTAAT
121 DANLKMTOQAAIPDFSABAMENWGLLTYREAYLMYDEKGTN
481 TAGAACTCGAARCAACT TATAGCGTAGATATTGT GOCATGAGATCOLGCACATGTGAT TCGBAARCG TEGTCACCTROGACT GETOGGACGTCTTATGECTCAACGAGRGCT TCRCCAGA
161 YNSKOQL | AY I LS[HETIAHMWYFGNLVTCOWWDY LWLNEGFAR
601 TACTACCAGTAT TTCCTCACGAACGOGRTCAAAACCRARAT GAGATTCGAAMOCCATT TCATCACCGARCANGT CCACACCGORTT BT TAGCCGACGCTBOCAACAACCCACACCORCTC
201 YYOYFLTNAVETENGFETRFITEGQYHTALLADAANNPHEPL
721 ACCAACCCOBELGTCAGCAGCCCCOCACARGT CAGCAGLATGTTCTCCACAC TCAGCT ACAACARGRGAGCC TCCCTCATCAGEAT GACGBAGCACC TRCTCRACTACAACAT TCATAGA
241 THPAVAESPAQVSOEMFSTLSYNKGASLIRAMTEHLLGYNYHR
841 GAAGGCTTGCGAANA TACA TTTCGGACTTCARAT TCARAAGTGCAGTGCCANTCAATC TRTTTGAATCT TTRGAGECOGCEGCCANGBAGGLORGTAOGCTBRCTRAGTATOGACCCANG
281 EGLAKY | SDFKFKTALPINLFESLEAAAKEAGALAEYGBPN
961 TTCTCCCTOGTTGAGTATTACAGAGCTGAACAGACCAGOAANGT GLGCCGATCCT BT TCRTT GAAGTRANCCACGAMCTGOGGACATGACT GTCACTCAGCARCGT TTCAACATCANC
321 FSLVEYYKSWTEQGSAPYLFVEYNHQTGDMTVYTOORFNIN
1081 ACTRGCATGTCTACC TCCARGTCGET GTGGATCGTGOOGGT GTCGTTOGCCACCGORAGCAAGCOCGACTTCACTAAGACCANGCCCACGCACAT CL TRTCTROAACCGCCARCGTCATC
361 TGMNSTSNSLWIVPYSFATASKPOFTNTKPTHILSATANY
1201 CCOCOCOGTTCTCAGGGCRACGAATGAGTCATCT TCANCATOGAAGAAAG TRGT TACTACCGAGTCAACTAGGA TTCC TAGACATAGRACT TGATCATCAGAGOGT TGAGAGGLGAAGAG
401 PRAGSQGODEWYIFN|IQQTGYYRYNYDSY T THWOLI | RALRGED
1321 HGGATCABAATTCATCOTTACAACAGAGOGCAM TTGTCAACEAT
441 R1IKIHPYNRAQIVND
3 PxAPN3S cDNA (GenBank GU213042)
Fig.3 Nucleotide and deduced amino acid sequences of partial PxAPN3S
cDNA (GenBank accession number GU213042)
HEXXH GAMEN o
The metallopeptidase signal HEXXH and GAMEN sequences are boxed.
The specific primers is denoted with dotted dash underline.
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Fig. 4 Phylogenetic tree describing the amino
acid sequence similarity of PxAPNs

(Right numbers represent sequence weight)
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