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Host type identification of Spodoptera frugiperda invading in
Guangzhou by different molecular markers

CHEN Dongping, CHEN Zhiting, XU Hanhong, LIN Fei
(Key Laboratory of Natural Pesticide and Chemical Biology, Ministry of Education/College of Agriculture,
South China Agricultural University, Guangzhou 510642, China)

Abstract: [ Objective] Different molecular markers were used to identify the host types of Spodoptera frugiperda
which invaded Guangzhou, in order to monitor the diffusion of insect sources and to offer forecasting and early
warning of insect conditions. [Method] The host types of S. fiugiperda collected from maize plants in
Guangzhou were identified using three COI gene markers (COI-A, COI-B and COI-C) and the 7pi gene marker.
The identification results were compared. [Result] Based on sequence alignment and haplotype analysis, S.
frugiperda samples invading Guangzhou were identified as the “rice strain” using COI-A,COI-B and COI-C
markers. A sample was identified to be the hybrid of S. frugiperda and Mythimna separate using COI-A marker. S.
frugiperda samples invading Guangzhou were identified as the “corn strain” using the Tpi gene marker, and the
126th and 127th bp were GA/AT heterozygous. [ Conclusion] The COI-A marker has relatively strong ability of
species identification as it can identify the hybridization events between S. frugiperda and other close related
species. Tpi marker can be used to identify host types of S. frugiperda. Combining the two markers will improve
the identification accuracy. The development of microsatellite markers or functional gene markers related to host

feeding would enable precise identification of the host types.

i HER:2019-06-08  MI4EE & RTE:2019-06-17 14:24:11

48 & % il http://kns.cnki.net/kems/detail/44.1110.S.20190617.1027.002.html

TEE BN 4T (1993—), %, MEARA, E-mail: 2223884541 @qq.com; @54 #4sr (1961—), B, #i%,
+# 4, E-mail: hhxu@scau.edu.cn; #k 3E (1977—), %, HHE N, 1L, E-mail: resistanc@scau.edu.cn

HEEWH: B R & &4 4% B (2018YFD0200300)


mailto:2223884541@qq.com
mailto:hhxu@scau.edu.cn
mailto:resistanc@scau.edu.cn
http://dx.doi.org/10.7671/j.issn.1001-411X.201906016

13 g A LR 22243 (http://xuebao.scau.edu.cn/zr)

41 %

Key words: Spodoptera frugiperda; molecular marker; host type; identification ability

L 5T Rk Spodoptera frugiperda 7&—Fh 5=
TS YN [ FR A R AT b X ) 2 6 1k 5 B, P
i AY A o T EVEEETT, BRSO T oK KA.
FRAE. K55 80 Z FHAEM o AS[R] 1) B bb 0 0 i A
Pl R E R B A B A B R DT
0% E 5 N KA (Corn strain) F17KFERY (Rice strain)
2 NIRRT FOKA 3 AR oK. =3 RAE, 7K
FERL P BB AR O T, B K TG B fE
WO AN REEEY . B T BUE W EF 4, 2 N &R I
BN BT AE AR FEARRAE S ECAT AT AR A
BT AR KA (HA2, BT 2 MaF RS
SEFAT 05 TH B AR ARL T, 7E HH 18] 3k DA [X 43 00
(Rl b, X6F 2 A 25 32 ) b S T R Ay T4
A BT T RRZNAZ YD TR 038 4% 4540, B4R 5 U
NAZ TN B DL i) o A R B 4 SR s 7

b O TR A 1Y) 23 28 32 AR AR FH [A) SR AR
Y RFF ETEHE]L FF4EE 5 TRl B g AT i
BT ZORR AN (3R C SEALBIEEE 1 3L (Col) 1)
I FARICAML BRI [X 4 T oK R AR FE R 2 AT HF
(19, T H B 28 S50 HO A () BE 70, 2 B Rl ECE T
BT 5T SN, AR, RYE Z 44
Ak b g A R IR A B S A B BE IR (Tpd) TR R 43
Fric, BEN% 517 b 25 o8 31 55 T8 R0 MR E 1 KR
B FREYE “ TOKA” e B0 2 Fhidsid A
N4 G REE 2 i %5 58 I TR 2121,

2018 4 Ji B by 0 R el i Jok w4002 45 1 N FR
BN, Bl COAE e WIS TP T RS R I H
XFEKPPRNEFEN . TTRE KRG F LM X, 7%
0 B by T R A 5 A LE D KR ) XU R AR A
HREE SN, IR DA R A R RS
(X, B T M AT AR % B A, &R BE R AR Y
MRk BB, AR FLIEIE T COT I Tpi 2 AN A
BRI Fhad, HRECEATX NAR T I 1 5% 7 ik
(43 BE 77, DA e s B A DL A Tt o0
THIRIESH

1 MR5RE

1.1 #HiRHRRE

BER B IR T 2019 4E 5 A 12 HAE) M
TR BUFR AR BoR MR AR . 25 3 M\ 13
FEK, FrAFEARLN 4~6 1210, 6 NMFEEARS) HbR
TOO 1# 24 3t At SHIT 6# . BASLTERS) R AR G
RN A B K 50 mL 30055, A (8] S
BT FE R G, HRAEG S T-80 C H
T DNA #2HL.

1.2 DNA 12EUF3 18

K FI DNA/RNA L2 HUA & (TIANGEN,
) 23 BIHE Sk 4h dt DNA AT RNA. HUKRRON &
A 1.5 mL DNA 271 2 mL B.08 W, TN
B, ONFE S EEE AL (Bullet Blender®, 35 &) Ab#
Ja, F R 1 B 5 #/E . DNA ] NanoDrop
Iy 6IEREETE (2000, FEER K HIR) W E R IR EE, W
FEF 10 ng/uL J5, F1E PCR 4 S A

FI-F PCR ¥4 COI Al Tpi 355y 3£ 8 Fr B 5
Winz 1 pros, %A PCR SI¥I7E COI 2K 1A
XK 1 FioR. KA PrimeSTAR® Max DNA
Polymerase PCR(TaKaRa, HA) #47 PCR §#, &
MAK Z BL¥E PrimeSTAR® Max DNA Polymerase
PCR(2x)10 pL, bJESIAI R 51945 0.4 pL, BL
B 1 pL, 0 ddH,O % 20 pL; PCR 3 K: 98 “C i
A5 2 min; 98 °C A8 10's, 60 C Bk 155,72 C
JEAH 30 s, 35 MEH: 72 °C L 5 min.

*1 ¥4 cor 7 Tpi BEFERFIASIH
Table 1 Primers used for amplifying COI and Tpi gene

fragments
5|4 Primer 5141 (5'—3") Primer sequence
IM-76" GAGCTGAATTAGG(G/A)ACTCCAGG
IM-77 ATCACCTCC(A/T)CCTGCAGGATC
COL-F" TTCGAGCTGAATTAGGGACTTC
COI-R GATGTAAAATATGCTCGTGT
COI-893F" CACGAGCATATTTTACATCWGCA
COI-1303R CAGGATAGTCAGAATATCGACG
SfTpi-F!'? GGTGAAATCTCCCCTGCTATG
SfTpi-R AATTTTATTACCTGCTGTGG
COI-B
COI-F COLR [\\/ COr gone
TNMC76 INT77 COTS93F COLI303R. 7

~J543 bp - TTA22 bp)-
COI-C

1 RATRERSE cor £F/ 3 MRE
Fig.1 Three fragments of COI gene used for haplotype
analysis
T 15 /L FA Bt I i A6 JC FhL ok e i 7 189 B
Fr Stk Ja, PCR I MR — Iz 5 R R A R
ONE) BEAT DI o of -0 3 225 2R Dy o e A1
BEHIRE M, PR PCR ¥ 5 2] pEASY *-Blunt



1

MR, S5 SIS 73 TR e SN AR P 3 S g i) A 7 19

Cloning Vector /i, TN PRI 10 A3 BT .
1.3 FH5Hh

HFIH Lastergene #AFAX] 1E e 1)/ e 51 gk AT
N THHE R R ERI P A LT . A GenBank #4f
TR B 28 KA R TR COT AT Tpi B e
Hlo B EIRIE T oI fn Tpi ZHFFAIH “K
TR F“ FoRAL” BAEAYRE 1L, 230 kAT 22 e Aor
RO AT, B8 AR 5T Hh B AR ) R A A

2 FRETH

2.1 COltRicEEEM R BEE

FIHFRIC COI-A, COI-B il COI-C %} Fr K4
)6 NFESBHT T3 ER 08T, S5 R (E 2)BIR,
A S NFERY I T AN 1) B — R R
FH PCR ¥R T EHHAT .

X COL-A /7 F 3 M3, Sk H 4 MRS (14
2#. 44, 6#) 17515 TR B 5 Hh 7 A ik 7K R 2
(HM136593) X AF#E — Ab B 25 22 7, 5 F oKWY
(HM136586) f£1E 8 AbFfi it 72 7, Ui IR % COI-
A FRICEE 157 1 B SRR R IR A R B EA—
B (B 3); 0TRE S 3# COL-A P20 FF 43 Mt K B H:
R 2, SR BRI T IS, 4 ERTT TR 34
1 FA 3#-2 I ERAE A . o, 3#-1 5 B3R 4 AN FE R

JKFEHY Rice strain B
D majorit;

F K2 Corn strain g
3#-2
Mythimna separat

7KFE24Y Rice strai
HD majority §

X 3#-1
£ KA Corn strain
3#-2 |8

Mythimna separat

7KFEH Rice strai
HD majorit;

3#-
F KA Corn strai
3#-

Mythimna separat

3#-1 i
T K7 Corn strain
3#-

Mythimna separat

7KFEZ4Y Rice strai
HD majority

3#-
E KA Corn strain 3
3#-

Mythimna separata &

1# 2

3% A#  S# O#

bp M
2 000

1000
750

500

250
100

a: COI-A

M I# 2# 3# 4A# S# Of

bp

2 000
1000
750
500

250
100

b: COI-B

bp M 1# 2# 3# 4# S# O#

2000
1000

750
500

250
100

c: COI-C
2 6 kEMEREE COI-A. COI-B 1 COI-C #Ri2HY
PCR ¥/ 18

Fig.2 PCR amplification of COI-A, COI-B and COI-C
markers from six Spodoptera frugiperda
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