DOI:10.6661/TESFE.2003031 aEE s2Formosan Entomol. 23: 353-366 (2003) 9L ERE Research report

JFormosan Entomologist

Journal Homepage: entsocjournal.yabee.com.tw

Molecular Identification of Multiplex-PCR and PCR-RFLP for the Quarantine Pest, Frankliniella
occidentalis (Pergande) [Research report]

Multiplex-PCR&PCR-RFLPIt#E /2 E 22 P 5 168 HBRVEE [THFEMES ]
Jgun Sian Lin and Wen-Bin Yeh* Chin-Ling Wang
MIEE - E3ow* £ER
*@aAEEE-mail (& wbyeh@kmu.edu.tw
Received: 2003/07/10  Accepted: 2003/12/20  Available online: 2003/12/01

Abstract

The polyphagous insect, Frankliniella occidentalis (Pergande) (Fo), causes serious damage to economic plants in the world,
whereas it is not found on the list of quarantine pests in Taiwan. However, the pest is occasionally found in imported agriculture
products. In this study, molecular characters were used to identify the nymph stage of this quarantine pest; the onion thrips, Thrips
tabaci Lindeman, found mostly in imported agriculture products was used as a reference sample. Molecular markers including both
28S rDNA and 16S rDNA sequences were analyzed. For 28S rDNA, 22 individuals of these two species were used, and intraspecific
sequence variation were not found; interspecific variation was 12.3% in 689 bp. For 16S rDNA, 18 individuals of these two species
were used, and intraspecific sequence variations were nearly zero, while interspecific variation was 17.5% between these two
species. Specific primers designed from 28S rDNA and restriction enzyme from 16S rDNA were respectively applied for multiplex-
PCR and PCR-RFLP to identify F. occidntalis. Results showed that application of the two molecular markers was useful in identifying
this quarantine pest.

HE:S

FaJ5{E&E S5 (Frankliniella occidentalis (Pergande) - fEFo) Rt AMBEERENERESSE - GAESENHE IR - %I
HiaEEes ; AMEEONEFERL  AEWALIEE:S - RIEAHEREGHERAZIPRETWESBR  BRYFFEE - U
HERETENER  RAASTTEASZI - HAEOFEY LRERAZEIEES (Thrips tabaci Lindeman - f78Tt) b #1&E -
DD FHEEFE28S rIDNAK16S rDNA ; E28S IDNAZTEZERNER R EL68IERE - FORTIDRIBESMI4EERE - K
REANZE  MEBEERL2.3%; 16S -IDNABEREELN300 bp - FORTIDRIBTRILEERE  ReESENRAZERIERE
il MBEAZERRLTS% - BRI ZFIRAE—M5|FRERTIM - ETmultiplex-PCREPCR-RFLPM A 7574 - 73 RSt ET
BE-RREZEsEm  ETEBEEZAONER ; ERETMES A JWNREAETNEN -

Key words: Frankliniella occidentalis, Thrips tabaci, multiplex-PCR, PCR-RFLP, 16S rDNA, 28S rDNA
FABERE: RS TEEISS - BEIS » multiplex-PCR ~ PCR-RFLP -+ 16S rDNA - 28S rDNA
Full Text: TIPDF(1.82 MB)

TEHETBE X Browse all articles in archive: http://entsocjournal.yabee.com.tw



RS

iR 23: 353-366 (2003)
Formosan Entomol. 23: 353-366 (2003)

Multiplex-PCR K PCR-RFLP [i*fa % 5 /4 /7 e i ¥ (5

N

—~>

e

MIEE FEOR* sesscesys
TR IneesseeLsnTERDIR

i "

® 7 i6# %5 (Frankliniella occidentalis (Pergande) > #i#% Fo) &#{HigZE
BREGREEFTE  IALGENOHER > HIERETE AmAE o EEES
Lo A FARB B E & o Rk RS RS L SR AR 695 AR 0 BA 9T
Ho AMERBE AR RBFRMBHI AR R ERFRMNINGEH S
(Thrips tabaci Lindeman » f§ #% Tt) & th¥t 4 o 5476950 FH H 6036 28S rDNA
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RN 90% WKETRAT » 757 (LA B &
B AYRIE 8 R 19 (A BRI T 2 — -

i 55 DNA BYZEHY

JER Wizard Genomic DNA Purifica-
tion Kit (Promega) » ZZH{ B E#[F DNA o
JA2AN T - B 0.5 M EDTA {7 (pH = 8.0)
120 pl ~ EEEZEGK (nuclei lysis solution)
500 ul~ZE A% K (proteinase K, 20mg/ml)
17.5 pl S AKHIFIE 2 G S E R 1.5 ml s O
B s SRR (Parafilm) % 1.5 ml
PREE OB B - B 55ul ARG E 3
JNEF 5 B RNase /A% 3 ul f0A 1.5 ml {3
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FBEAREE o
Table 1. Sample locality of Frankliniella occidentalis (Fo) and Thrips tabaci (Tt). WF means the common name of
the west flower thrips; symbols I, IV, and the following numbers indicate the collection order.

Abbrev. of Fo  Sample locality Abbrev. of Tt Sample locality Abbrev. of Tt Sample locality
Fo-WF1 Japan Tt Taiwan Tt-1-20-1-2 Vietnam
Fo-WF2 Japan Tt-1-23-1-9 New Zealand Tt-1-20-1-3 Vietnam
Fo-WF3 Japan Tt-1-23-1-11 New Zealand Tt-1-47-3-2 Vietnam
Fo-WF4 Japan Tt-1-63-1-8 New Zealand Tt-1-56-4-1 Vietnam
Fo-WF5 Malaysia Tt-1-63-1-9 New Zealand Tt-1-61-1-1 Vietnam
Fo-WF6 Malaysia Tt-1-63-2-1 New Zealand Tt-1V-183-2-17 USA
Fo-WF7 Malaysia Tt-1-66-1-3 New Zealand Tt-IV-183-2-18 USA
Fo-WF8 South Africa Tt-1-50-1-1 Korea Tt-IV-183-2-25 USA

Tt-1-57-3-1 Korea Tt-IV-191-2-1 USA
Tt-I-81-2-1 Korea

15~30 7y CEITRICRERmER = 5 77
i) s IMEABUENE (protein precipitation
solution) 200 ul & 1.5 ml =& CEH » B
FUEEYR 20 PO1% » ERAUK L5 438 5 12 4°C Bt
> 18000 rpm 4 7y 5 B HIEREIEHEN
fiz 600 ul 7y 1.5 ml OB - FHEEE
R REHE] > B0 13000 rpm 1 73§ 5 ]
5l BV > A 70 % 375K 600 ul > Eig X »
EEZ] > B0 13000 rpm 1 736 5 {5 |
THIR > B2 M@ % AR 7K 100 pl 2 1.5 ml
A O - fli b2 T B DNA [E2-20°C ok
FEfiEA o

28S rDNA & 16S rDNA [EEZRI1E 5

B— 0.2 ml YR OB MA L
f-7K 84.4 ul ~ 10X SuperTaq buffer 10
wl~ ERIAAF4 2 Wl (10 uM) ~ 25 mM
dANTP 0.8 ul ~ %3 SuperTaq (5 U/ul) 0.8
ul B DNA #5iff 2 ul LR 5 #5] ¥ 57
AHETT PCR [ JE » 28S rDNA 25| 2%
Kjer et al. (1994) KW FrHla%Et 5 16S

rDNA 75| +2%* Yeh et al. (1997) ; 5| F
¥ (IEmAF s asl+) sl R : (28Sa;
28Sb) ~ (28Sc; 28Sd) ~ (28Se; 285f) ~ (28Sg;
28Sh) J (16S214; 16S22) » HE5 2515
27 o #5288 rDNA [ X JEFHIZ S : 8%
— > [294°C TFHEN2 7pfi s HEE T 2 94°C
50 £ ~ 50°C 40 f5 & 72°C 50 f5 » 4t 30 {f
3R 5 LB = [ 72°C 10 47 - 1%L 16S
rDNA 2R E R « LBE— » 2 95°C FHEL
2 Syg s HER— 5 A 95°C 40 F5 ~ 52°C 143
5 fe 72°C 50 ¥ > 4t 30 {EfEER ; ABE= -
2 72°C 10 7y o

Bk

DNA HEI5ER 1% » 1 1% FERBHENT
VKT o RV S pl R 6X Jf 1 pl
BEIZ) s EAEWKMEFL : 1 kb DNA #
G R 2 AT - B E £ 100 fR¥F (V)
HEFTEVK 30~40 7y o FHEZRIBELH » FHER L
Z.5% (ethidium bromide) ¥itt 20 735 5 A
SRIL ARSI A - i B E YRR
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Table 2. Primer abbreviations and their sequences in this study. Upstream and downstream primers are indicated by

plus (+) and minus (—) signs, respectively.

Abbrev. of primer

Nucleotide sequences

28Sa (+)
28Sb (=)
28Sc (+)
28Sd (=)
28Se (+)
28Sf (=)
28Sg (+)
28Sh (=)
28Sd-Fo (=)
28Sd-Tt (=)
28Se-Fol (+)
28Se-Ttl (+)
28Se-Fo2 (+)
28Se-Tt3 (+)
28Sf-Fo (=)
28Sf-Tt (=)
165214 (+)
16822 (—)

5" -GACCCGTCTTGAACCACGGAGTCT-3"
5" -TTCGGCAGGTGAGTTGTTACA-3"
5" -TGTAACAACTCACCTGCCGAA-3'
5" - AATCCTTATCCCGAAGTTACGGA- 3"
5" -TCCGTAACTTCGGGATAAGGATT-3"
5" -TGTACCGCCCCAGTCAAACT -3

5" -AGTTTGACTGGGGCGGTACA-3"

5" -CTTAGAGGCGTTCAGGCATAA-3"
5" - AGCAAGACTCGCACATCGAC-3"

5" -GGAAGGCTGGACCATAC-3'

5" -TCGGTTCTTGTGTCGGATG-3"

5" - ACGTGGAGCCGGGCGGGCT -3

5" -GGTTGGACGGGGCGCGC-3!

5" -CTCCTTGTGTGATCCGTT-3"

5" -CATCCGACACAAGAACCGA-3'

5" -AGCCCGCCCGGCTCCACGT -3

5" -GGACGATAAGACCCT-3'

5" -CCGGTCTGAACTCAGATCA-3'

KRB IERE © i3RI PCR )R
% -20°C » T PCR &AL -

28S rDNA F 16S rDNA E#r9#t1t

PCR & W) [y # AL 2D B f2 et 3k 7 il
(QIAGEN) PRI s I s [MUSZE 61 T
FEVKO AT AR PCR EPIRIIREL

28S rDNA & 16S rDNA FHIIERF

#A{LY) PCR EY)#HL 8 ul (20 ng/ul) »
SyAIER 0.8 uM BYIER [F5]F 4 pl iBAZ] -
M dye-terminator (1% A FIFH (ABI) 3
17 PCR 1 2 & 7 M - F#SE B B)E 57

356 GRS =A%

i » 15%] DNA %1 - 16S rDNA J; 28S
rDNA FIIEEE AR - R0 bl
AY523638-AY523655 K AY523384-AY523405 °

F5IRI 34

LI GCG (http:/bioinfo.nhri.org.tw) -
Clustal (Thompson et al., 1997) 5t MEGA2
(Kumar et al., 2001) Z#kEE{T DNA 7
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e 16822 € FP13 8.2 i m £ DNA 1> GCG
HCRS Y L % > FRELIE .2 DNA FHE A
I SRR IEH 2 &tk o] - 2Kk .2 288
rDNA fi2##E ClustalW HEFeLLES o Fe a1l 735
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28Sd-Tt

28Se 28Se-Tt1
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Fig. 1. Designed primers and their distributions in the amplification of the 28S rDNA sequence.
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) o eSS 22 {EER Y 28Sab [@EE 689
WE AT B G~ AT ke CIIE R
FHE » Pl 5 23 EL AR 25 53 BB 28.7% ~ 26.6%
22% Jx 22.7% o FRAIR L LT 22 B a] LIE
HH o 2R B SRS B PG 75 { LA S Y 8 A ot s &
BIRS 14 {EERS, > PRSI AR 5 i
#1689 I fim L 2 FHI Y 22 S L B HI v 5
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KRR 300 bp ([E=) - HG-~A-~TRCH
RPN E T Pl o L 0 B R
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111 R FS B 11 IR i HIME N 3 (Il BL A 22
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FARTA IR S [ F LRI E 5 28Sa Ktk
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fii Fo o

JE TG 77 L& 15 I & SR F 28Sce 5
SR ER 51 » S| R DA PG /7 {Ea
511y 28Sd-Fo J i) 51y 28Sf-Tt 58147 |
I o EHASIRATAN B E A A (T Ko
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shown beneath the sequence.
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Fig. 2. Sequences of 28S rDNA from samples of Frankliniella occidentalis

358 GRS



133

3333233

SESRRERRIRRIIREIIIFEEY

Fo-WF1
Fo-WF2
Fo-WF3
Fo-WF4
Fo-WFS
I'FG

o

1) P 1 s s 88 s B3 A L3 P

amnmmmmaﬁmmmmmmmamm

bhsbshhbbhhhhhhh
e

e o o ot ot

ammmmumammmmmmmummmummuﬂmmnm

fy
T
-T..
=T
g
-1..
ales
g
o
T
o
.T..
.T
T

cooooDoooaDand

TGAAAATGGA TGGOGCTGAA GOGTOGTGCT TATACTOGGC CGTCAGGGCA AGAGAGGCTG GACTTGTCOG CCATGAAGCT
Toaiannaa C..... A . j LB RS A T... TIG.-~---. C.TC.TGAT. T.T...... AT..Tooooo il

mmmmmmmmmammwm
.CA.A.. L0, L T....TCG..... L1 IO ThAow oonasd TIT. ..--...GT. C..C...C.-

ammmmmﬁmmmmamgmmmm

MTml:CC TTMAG{.TDG TCAGGGTAAC ﬂmmmmmmm&mm CTGTATAAGT GOGCACACCC
-..A.T.T .OGT.- oo 00, . G.GAT. ... .. AA.. PP RN T oo ..CT.G..CT...GT..T.

mmmmomwmmmmmmmmmmmmmuum
..... T, T.C....A Tk G TAT o s rnsans somncoelen rvelonns oTIR TCusB svssenrers siellansns

AMACGT GSACATCCGA T\‘.’W‘TD&'T ACCCATATCC m\(Tacmic TO:A.‘G-TGA ATAEH.TCFA GTC\EAE&GA% TAATGTAGGT Mammwrc

E zss¢ Me? gmﬁ"ﬁ Tt ZSSe-FoI%
GGCAAATTGG A -CTCT GAGGT-TCTA GGTGAGTOGG GC-TTGTCAG

................................... G.... .G..AGC... ..A.TAC... ..C.....C. GAG...T.A. .

Sttt i eiaiobol = iriein it s s |

Fig. 2.

(#8)-

continued.

FERIS 2 FIvERE 359



Fo-WF3 HOCTEOGTY AGGTCOAGOC (I:AA{!]ZGM ATI’_'AATCCCL (I'I'CCCAHIX: TTOGGCCTAC cmmmmc TTTCAAGCTT CAGGGOGOCG TGGATCACGG
Tt veere LT GLLGAT... oees TG ceeeiiiiin onn SR ¢ AG. G..Greees . TC.AALT.T ...C.G.A..
Fo-WF3 000(.'[00(3()\ &C[GGC(ITTC ammrcr ct'mm’m CCATCTAAAG AACAACTTAG AACTGGCACT m ATCOGACTGT CTAATTAAAA
Tt M- +O.T AT iy R N BT essrns smanmumnns
;’0-"}*’3 CA.&A.GCATI'G CG&'I'CEE.CCI' W GACGCAATGT GATTTCTGOC CAGTGCTCTG AATGTCAACG TGAAGAAATT CAAGCAAGCG OGGGTAAACG
e L & £ B T L IR T T T L L TR T PP
¥D-I‘F3 GOGGGAGTAA CTATGACTCT CTTAAGGTAG CCAAATGCCT OGTCATCTAA ?FHG['GMII‘ GCATGAATGG AWM(W ”'{IIM:[I T COCTATCTAC
L tiesrusses ssasrssess assesssser ssrsesense ssaessrses Lascesasee snessasies sneseefballe Ciliiiiiee tieiiniae
?o-I‘FJ TAT(T&GCM .I\A.O:'GLI(IX’ AAGGGAACGG ACTTGCAGAA MCGG[m .MAGMG&O: C!G I\'.hl(r'l']' TGM:I: mc ![GATA] [GI AT.'AA(T;A.(AT
L iiasaluies womsanBaia siie s aeaseg
Fo-WF3 GAGAGGOGTA GCATAAGTGG GAGGTGCTTG CACCGACGTT GAAATACCAC TAL'E'TTCATC GTTGTTGTAC TT. iIT mmm mcmoo;‘rc
) Tora wnuwendrans aes TOIT.C. GCA..TWAG. isvvenren vaonensndd sonennenen seanuas A.. .G AAG. T, .GLGTC
Fo-WF3 {mcrm ACCCTTUGGA m TCTAGCACCA AGOGTAGAGA TCCﬁI'GTCC GAGTOGOGET GTCTOOGTGG GAAAGCGAA- - - AACCTCTC
Tt ..AG.--G. .T...G.C.T T..TATG.C. ...C...G.. ...A..TG.. C.. JGGCT. .A CC..GG.C.. C(]ATIC'.IU:{‘.T .T
2 e
Fo-WF3 GGGOTOGTAG TCTACCCGGE A--GOOOGCA CT .\ GC------TA ATTC GM.'X"-\CATTA mum*ﬁm‘mc
Tt C'!OGCGA({)S AALT CTTl'.H'IT .G.C.. ACCGM." C...T..T.. ..T.C.T
¥o-“}-’3 !Eﬁfi:!%: TCEATCMA.G MTAAII}IEG GTGTCCTAAG ACCAGCTCAG TGAGGACAGA AACCTOGOGT A.GME\AAM.-T A(K.»CMAA.(I] GGTTTGATOC
L e ¢ I T L L L L T T T T T T T P PP
'IF‘D-WFJ' CGATGTTCAG TACGCACAGG GACTGOGAAA mﬁ IUSATCC[E‘T TOGC'JTGMG mnuoc ARGAGGTGTC AGAAAAATTA CCACAGGGAT
e B L N T T T T P |
_lF_o-m AACTGGCTTG TGGOGGOCAA GOGTTCATAG OGAOGTOGCT TTTTGATCCT TCGATGTOGG CTCTTOCTAT CATTGCGAAG CAGAATTOGC CAAGOGTOGG
e T P P Tl . S A I PR T T PP PSP
FO- WF3 ATTGTTCACC CGCAAATAGG GAACGTGAGC TGGGTTTAGA CCGTOGTGAG ACAGGTTAGT TTTACCCTTC TGATGACTAT AM'i'G'TI:'G'J'T GOGATAGTAA
Fo-WF3 W TACGAGAGGA ACTGGTTGTT CAGACCTCTG (:'ITCE_I_C(KEC W&f GA.CUK'TQGA (XIIAK['I'AE CATCTGTTGG ATTAE&T]U
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Fig. 2. continued.
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Fig. 3. Sequences of the partial 16S rDNA from samples of Frankliniella occidentalis (Fo) and Thrips tabaci (Tt).
Dots (.) indicate that the sequence is identical to the first line, while a dash (-) indicates a gap. The
restriction site of Ssp | (AATATT) is labeled in the gray box.
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33—
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F& 3 multiplex-PCR iAFR 75L& BRI < KB 1 (4) R 2 (5) DHIEBRES (Tt) REEEE (Fo) #IDNA
1&AR » K38 3 (6) BIRIRFEHmME DNA 151] » Jki# 7 BIKREHE DNA 151) - B—AR B BINMARER) 3
851 F -k " R - ARALERBRHEE M B2E4) DNA 56 - B A~E B TES5| FRSERAER -

Fig. 4. Application of multiplex-PCR to identify Frankliniella occidentalis (Fo). Lanes 1 (4) and 2 (5) contain a DNA

template of Thrips tabaci and Fo in the PCR reaction, respectively. Lane 3 (6) contains two kinds of DNA
templates of Tt and Fo. Lane 7 contains no DNA template as a negative control. Three primers were added
in each reaction. The plus (+) and minus (-) isgns indicate the positive and negative control, respectively, and
M is a DNA marker. Panels A~E are the amplified result from different paired primers.
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BZ FER RFLP RAEEATERIBAVETE - ERES (T
f916S rDNA AJ#% Ssp | B#&t]E - M A2%E
A9 DNA 15 -

Fig. 5. Application of RFLP to identify Frankliniella
occidentalis (Fo). The 16S rDNA sequence
of Thrips tabaci (Tt) with the Ssp | restriction
site was cut into two fragments.
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Molecular Identification of Multiplex-PCR and PCR-RFLP for
the Quarantine Pest, Frankliniella occidentalis (Pergande)

Jgun Sian Lin Wen-Bin Yeh* Department of Biology, Kaohsiung Medical University, Kaohsiung 807, Taiwan
Chin-Ling Wang Taiwan Agricultural Research Institute, Wufeng, Taichung 413, Taiwan

ABSTRACT

The polyphagous insect, Frankliniella occidentalis (Pergande) (Fo), causes
serious damage to economic plants in the world, whereas it is not found on
the list of quarantine pests in Taiwan. However, the pest is occasionally
found in imported agriculture products. In this study, molecular characters
were used to identify the nymph stage of this quarantine pest; the onion
thrips, Thrips tabaci Lindeman, found mostly in imported agriculture
products was used as a reference sample. Molecular markers including both
28S rDNA and 16S rDNA sequences were analyzed. For 28S rDNA, 22
individuals of these two species were used, and intraspecific sequence
variation were not found; interspecific variation was 12.3% in 689 bp. For 16S
rDNA, 18 individuals of these two species were used, and intraspecific
sequence variations were nearly zero, while interspecific variation was 17.5%
between these two species. Specific primers designed from 28S rDNA and
restriction enzyme from 16S rDNA were respectively applied for multiplex-
PCR and PCR-RFLP to identify F. occidntalis. Results showed that
application of the two molecular markers was useful in identifying this
quarantine pest.

Key words: Frankliniella occidentalis, Thrips tabaci, multiplex-PCR,
PCR-RFLP, 16S rDNA, 28S rDNA

366 wEEmS =A%





