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Development of a molecular marker for sex identification
of Spodoptera frugiperda

LIN Jinbei, WEI Jiaqi, WANG lJiali, ZHU Jian, LI Mao, XU Hanhong, LIN Fei
(College of Plant Protection, South China Agricultural University/Key Laboratory of Natural Pesticide
and Chemical Biology, Ministry of Education, Guangzhou 510642, China)

Abstract: [ Objective] To develop molecular marker primers for sexual identification of Spodoptera
frugiperda. [Method] Based on the difference in pheromone-binding protein (PBP) gene sequences of male
and female S. frugiperda, the primers were designed for distinguishing sexual distinction specifically. Using the
primers, the male and female S. frugiperda samples already identified by morphology were further verified by
PCR. [Result] Specific bands of about 450 bp for the corresponding female and male samples were amplified
by two pairs of primers respectively. [ Conclusion] The molecular marker primers can be used to discriminate
the sex of S. frugiperda in various developmental stages efficiently, and provide an effective tool for the study of
the individual distinction between different sexual insects. This study provide a reference for formulating the

strategy to control S. frugiperda effectively based on sexual distinction.
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Table 1 List of primer sequence

5| ¥4 7Y Primer name

5| %1)(5'—3") Primer sequence

Sf-F
Sf-female-R-1
Sf-male-R-1
Sf-female-R-2
Sf-male-R-2
Sf-female-R-3
Sf-male-R-3

TAGCCGTGAGTTTGAATAGGGT
CCTGCCAGTGCCTTATTAATTAA
TTTTGGCAGTGCCTTATTGATTA
CTCAGAGGTTTTTGATATGGTTT
TGTATTCTTCTCAGTGCGAAGAC
TTAACAACGCTCCATAATAACCT
TAAGAACCAGTTCTTATAAACAC

D F. R A& TE &5 H

1) F and R respectively represents forward and reverse primers
122 3R RIK5E 4 DNA 2R PCR 7738 )

e b AR g SO i O S 2 R X g L O
Ja (18 2), IR RE bl 2k K 4 DNA SR B G it

17 DNA 3R B, R T ME MERy 7 1 51 00t 2 B
DNA FEABEAT PCR 348 o 373874 HI B W e
HLUK A I, 7 %6 73 T ARid . PCR ¥ S8 B9 4A R N
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Sf-male-R: .. KA C TR U CCTCACAME A AN A TH TR
Sf-female-R: [ET11 1 T CACT

Sf-F
—

50 100

514; SE-R: R[5
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Dark blue represents the same nucleotide sequence, light blue represents the differencial sites and black dots represent the missing sites; SF-male-R:

Differential gene segment of male; Sf-female-R: Differential gene segment of female; Sf-F: Forward primer; Sf-R: Reverse primer
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Fig. 1 Primers design for sexual identification of Spodoptera frugiperda
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a: Buttocks stab; b: Anus; c: The 10th abdominal segment; d: The 9th abdominal segment; e: Semicircular tumor-like protrusion; f: The 8th abdominal

segment; g: Spawning hole; h: Genital hole
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Fig. 2 Distinction between abdomen ends of male and female of Spodoptera frugiperda at pupal stage

PrimerSTAR Max 6.25 pL, EUFFI N IF51 9
(10 pmol/L) % 0.5 pL, B4R 0.5 pL, i ddH,0 &
15 uL. PCR ¥ 381 R BiFE 5 4: 98 C AL
2 min; 98 'C 281 10's, 58 C 3Bk 30's, 72 °C &
30s, 35 MfEFR; 72 °C ZEfH 5 min.

2 GRG0

2.1 Eh SRR L E S I & R iE
B T ety R M | A L S7-10 911 FER R 1 )
JifEH 1 Male 1

T H12 Male 2

ZE X BORTE T 3 XF 514, TR 4 R A
e FIHBTHE L 3 X5 51400, % 04 ) 1 3
TR EFE A AT PCR 473, 0Rii% 13 2 70 FH5id, 1%
Iy FRRCET LAY B 450 bp 22 A R4k . 2 )5,
FH 7 328 H B 43 7 bR e o 28 50 T2 25 465 5 O e e R
AFREAT PCR ¥4

T, I 3 XTFRIC 5 W4 3G 1 07 15 i 11
ME HEHL DNA FEAS, Fir FHFEA 9 &kl 777 %5 %€ 11
WE B DNA FEAS; I 3 %8, 5] Sf-female-R-1+

M1 Female 1 WfEH12 Female 2

M ml m2m3 fl 2 £3 ml m2m3 f1 {2 f3 mIm2m3 {1 f2 f3 mIm2m3 fl f2 3

450 bp

M: 2000 DNA marker; m1: Sf-F/ Sf-male-R-1; m2: Sf-F/Sf-male-R-2; m3: Sf-F/Sf-male-R-3; f1: Sf-F/Sf-female-R-1; f2: Sf-F/Sf-female-R-2; f3: Sf-F/Sf-

female-R-3
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Fig.3 Amplification of different sexual samples of Spodoptera frugiperda by three pairs of primers
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PESI ) Sf-male-R-2 #3645 B K 7 54, 17 MiE 1A
A A MEVEEE F 519 SE-female-R-2 7] LA 1445
BIRE A, S P4 R — 5. W, %5 ST-
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L oA % M 1 R AT PCR AL (& 4).
ME 4 7] LUE H, FFHME R FR1E 514 Sf-female-R-2
- IEE, Bt DNA FEARS, RA MR GE8 19 H 450 bp
Je A B R 1 4% e s E HUbR I 51 9 Sf-male-R-
2 s, e DNA FEARRT, HA MR ey 1
450 bp 24 IR 2 . KIS RS RS S s
BB U I IE 51 P 3E T R o R )
A%

a Fl1 F2 F3 F4 F5 b Fl1 F2 F3 F4 F5

450 bp [

c M1 M2 M3 M4 M5

450 bp

F1~F5: #ff i DNA; M1~M5: £ HUf DNA; a. c: #ff ARIL 51 90%T SF-
F/Sf-female-R-2; b d: H HUARIC 5 #%T Sf- F/Sf-male-R-2

F1-F5: DNA of female pupae; M1-M5: DNA of male pupae; a and
c: Pair of female marker primers of Sf-F/Sf-female-R-2; b and d: Pair of
male marker primers of Sf-F/Sf-male-R-2

El4 ET PCREEM AR, HERIEMRIEE
Fig. 4 Sex identification of male and female pupae of
Spodoptera frugiperda based on PCR amplification
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