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E: A AT MR R Spodoptera frugiperda % FHIRYE 49 5 F k), #) A R 4% - T o Bk X 3%
(reverse transcription-polymerase chain reaction, RT-PCR ) % cDNA K s# e i 4 3 (rapid amplification
of ¢cDNA ends, RACE )3 R 5t 3 7k £ 7 56 5L B 97 35 )R % @ (vitellogenin, Vg) &K 531 , i
i B R E F PCRAZM L Vg K B 2 R B A R -BRALLLR T 0 R KT, SHA) LA g2
W) B M R a9 9P R A L, o5 Vg AR Rk egra ke, SR BT, F TR Vgh
B & cDNA 53] 4K 4 5 727 bp, T3 B3 4E K E 4 5 250 bp, %0 5 1 749 AR KB, TR 4 A5 5 & 49
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Molecular and expression characteristics of vitellogenin gene
in fall armyworm Spodoptera frugiperda
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Abstract: To analyze the molecular mechanism of reproductive regulation of fall armyworm Spodop-
tera frugiperda, the full-length sequence of S. frugiperda vitellogenin (Vg), a key gene for reproduction,
was cloned by using reverse transcription-PCR (RT-PCR) and rapid amplification of cDNA ends (RACE)
techniques. The Vg expression profiles at different genders, tissues and developmental stages of S. frugi-
perda were studied by quantitative real-time PCR (qPCR); the ovaries of female adults at different days
after eclosion were dissected by stereoscope to observe ovary development progress, and their correla-
tion with Vg expression were analyzed. The results showed that S. frugiperda Vg cDNA sequence was
5727 bp in length. The open read frame (ORF) of Vg was 5 250 bp, which encoded 1 749 amino acids.
The predicted molecular weight of the encoded protein was 199.23 kD, and the first 15 amino acids at
the N-terminus were signal peptides. Phylogenetic tree based on Lepidoptera Vgs showed that S. frugi-
perda Vg was closely related to the Vg of S. litura. The qPCR results showed that Vg was specifically

highly expressed in the fat bodies of female adults and weakly expressed in males and other female
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adult tissues such as ovaries and epidermis. The Vg expression level was extremely low in larval and

early pupal stage. Vg was weakly expressed from the 8th day of pupae, increased rapidly after entering

the adult stage, reached a peak in the four-day-old female adult, and then decreased. The expression lev-

el of Vg gene increased rapidly at the opalescent transparent stage and yolk deposition stage of S. frugi-

perda ovaries, reached the peak in the egg maturation stage, and decreased rapidly after entering peak

phase and terminal phase of oviposition. The results indicated that the expression dynamics of Vg in S.

frugiperda female adults was closely related to ovarian development progress.
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W 5T Rk Spodoptera frugiperda SUFRFKELHL,
J& T3 B MR IR | L T S8 AT
P LK, S HE R T 3 B (Early et al., 2018;
Harrison et al.,2019) . ZH H 20194 1 A AfzFKE
=~ FEENGRIT KRB P S RE, HATE ™
B4 268 (HIGIX BT ™ B U T+
KAFVED e a7 (AL, 2020) o I HUBR T )
SRAVIE CRE A1, HAR G AR SR, 1 AR SEAH AR
W B He AT 22 SZ L, B 7 B m 3k TR (A RS
2020) . B EAE SRR B TR OCHE, 5 R HURp
RS I TH R B DDA OC (CIap R A SRk A4+, 2010) o
PRIt , T J i, 5 7 0 B 8 & 2B I 9 T 4 R A
AL, A B A AN 5 BB R iR A

Bp 5 7 2 1 (vitellogenin, Vg) & il BI85 & 4
Ay SEA 2 BE A S IRIG R B G, TR R L]
G s AR BT oKLY 6 R B R Rk
PR PR AL B BR A B A B R R 2R ), Vg T LA IR
JiG & B PR AL E TRt A (ROMOR AR 647, 2010) . H
i, B Vg 701450 IR ek  Dime St
e R AP R GGZ —, B8 7T H 50 251
B Vg B R P 9 Bk v B, R AR b T 3 H
(Dong et al., 2007 ; Veerana et al.,2014) . X# H (Tu-
fail & Takeda, 2009) . 53 H (Piulachs et al., 2003)
R H (R EIF5,2015), BAM Vet 6~7 kb
9 mRNA Zhi i1 A4 7314 249 200 kD A4 1425
F L, HEERRE 958 5 A TLAS U ST ) 2548 55
R FE R ALY, 4N C i )~ HE MR \RXXR 2 5 I
GL/ICG %% (Tufail & Takeda,2008). 7 KL%
B, i IR W AR 2 Vg B iU E— 35 (R 7R
W Chrysopa pallens & KFV# % Apis mellifera %5
AR U AR AR D AR LA A B 2 23 A R i i L
BE4 K Ve (Guidugli et al., 2005 18 1845, 2021) .
B Vg BRI ) RB BA L B BB, AN E R
BB Vg ) 2 Je ik SIS [A], ARSI S. 1i-
tura 1Y) Vg TUIAI R 3335, T U PIMEEE 2 Kk
F| =1 (Shu et al.,2009) ; A& % Toxoptera citricidus

(1) Vg TE4) Ui iR 3Rk , 70 iR A ) & e, B
AR I A TR 4 U Vg 1Y) 638 1B #4OR [H] (Shang
etal.,2018). Vg MUA LG A B HR-ALE FRY T,
TE#y CE\ Laodelphax striatellus F1 72 K| % 1 253
g1 B R S A 1R 2 AR E SRR, i i
AT EAL R A K R AR S AT R I A
(Huo et al.,2014;Salmela et al.,2016; FE545,2018) .

Ve B R — P S0 LR 1, o2 B AR 64T
1) B R, H 2 E X B Hb 57 Wk Vg 1 3 1R
PE D BE S LR B A il . ASHEFE R R %
SE-RAHFEEY 1 (reverse transcription-polymerase
chain reaction, RT-PCR ) } cDNA A ¥t 1 (rap-
id amplification of cDNA ends, RACE ) £ AR X F i 77
W) Vg PR AT ol U5 FAE (5 B 2250
[A] B} 38 15 52 B 9¢ ' &2 & PCR (quantitative real-time
PCR, qPCR) AR 431 Vg J& P72 A [l 14 51 L 4122 LA
KRB BRI G O, 456 U0 AR B AR R Ve
FERIA IR 5 AR H el H o0 5 % 7 2F R N A
BCAR , DAY A B S 3 i Vg BER 4% 5 D hg
PRSI ARAE

1 B 7

11w

AR A AR b B R i R A s R A TR
LT, TVEIRAE R R B A Y PR A BF 5 T 55 2
N T ARPRDS A T AR RS 57, 1l 95 55 A IR
(27£1) °C AN B (65+5)% G JE W] 14 L: 10 D,
BHI AN TE 109 B2 K

LB (Luria-Bertani) 55 3¢ 5k . JREE (115 10 g R
eI 5 g NaCl 10 g Biillif 12 g, 281K EAF 1 Lo

AT : RNAFEHGT Trizol, 92 Invitrogen
N M-MLV R 57 , 96 Promega /A i) ; SMART™
RACE cDNA Amplification Kit, LA Tag.TB Green
Premix Ex Tag™ . KWHT T Escherichia coli DH50 %
ZASYNML  FEpE R A& pMD19-T #1 DNA Mar-ker, H 7%
TaKaRa 2\ A ; BR4 B0  5 % DNA R 4
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% H Axygen > 7l , HA G =i, T100
I PCRAY , 35 [F Bio-Rad 23 7l ; 3K 15 R E.LMIL, L [H
Sigma 23 A 5 SZ61 AW i 55 , H A< BUMKEL BT 2>
H] ; LightCycler® 480 7 51 B} 2 5t 4 5 PCRAY , i+
Roche /a1l ; D30 BULEAMAT UL /6B T, 755 Eppen-
dorf /3w ; DYY-6D HLUKAL , A5t /S —ANAR) s FR HUE
K30 cm. 7530 cm . = 50 cm, B R Wi AR T 18 Al -
1.2 Ak

1.2.1  FR R Vg A H 6 L%

3 334k 3 d A Rl B A e i R R AR A
ek, A S A, T8 53 IS R, OB 2 0
FHOMA 1 mL Trizol 357 , 2K FH Trizol 3 44 1 15 B
FHRBUS RNA, 813 19% B HEHEEIE FE KA RNA
A B ST A R ERANAT UL A S BE T T F RNA
JRFIHE , > ODg0 5/ OD g [ELAE 1.8~2.1 Z[H], 3
HHHR UG RNA A% . it M-MLV 5% SRR T
S RNA J 54 1 cDNA, T-20 CHAFE5& .

i 3:f RT-PCR I RACE $ AR 14 25 b 2 1% i, Vg
ERIFH o MR E b DR R SR A B R B 1) A
BE Vg TR A TR SRS ) SFVe-329F/SFVg-
1588R.SFVg-3165F/SFVg-4052R . SFVg-1022F/SFVg-
2482R Fll SFVg-3165F/SFVg-4052R (3 1) k"1 Vg
R R B, rE 51 e A T AR TR (i) ey
ABRAF A 50 pL WA Z : cDNA 2 uL, 10
LA PCR Buffer(JE Mg )5 pL . Mg* 5 uL .10 umol/L
ERL A 51445 1 pL. 10 mmol/L dNTPs 4 pL LA Tag
0.5 uL, it ddH,O % 50 pL. S FE P« 94°C i As P
3 min;94°C25E 30 s,55CiE & 30 s, 72°CHEfH 1 min,
35AMEFR ;72 CHAEMH 10 min, HRAEMFSH) Vg B
o a] B, B 3 N 5 ) SFVg-RACE-3876F Al
SFVg-RACE-676R (5 1) , i1 SMART™ RACE cD-

NA Amplification Kit §" 14 Vg 19 3% A1 531 cDNA,
50 uL PCR J% Wi /& % : 10xAdvantage 2 PCR Buffer
5.0 pL. 10 mmol/L dNTP Mix 1.0 pL.50xAdvantage
2 Polymerase Mix 1.0 uL.PCR-Grade Water 34.5 pL.
5' RACE ¢cDNA/3’ RACE c¢DNA 2.5 uL. 18 H 51 %)
UPM 5.0 pL B 55 PEG 9 1.0 uLo S FRFF : 94°C 7%
£ 10 s, 72°C ZEMH 3 min, 5 MG 5 94°C A 30 s,
70°C3B 4 30 s, 72 CHEAH 3 min, 5 MG ;94 CAE M
30's,68°CiR Kk 30 s, 72 CLEfH 3 min, 27 MG, &
1% BB RS LUK AN S5 R BARY 38 W Ul
I K F DNA [l & Inl e 4lifl . 3@ pMD19-T
HiRE HE R BB T 16°Ca i, B i =Y
1t DHS o B2 25400, T A T 100 pg/mL 24~ 5 %5
FWLB AR -, T 37°C PR, it @4 PCR
i B ek, 36 A T A TRE (il ) e A BR A
FHY 38 5 S PSSR Vg 2K P
122 FEWR AR Ve 55 547

B IE e AR BN A Ve I8 B AT FEME R NC-
BI ) BLAST T H#% H 5 GenBank £#8 4 Hh i) HAth
YyAoRE OC 7 80 R AT R RA 7 0 LE X . >R FH DNA-
MAN 6.0 #1525 11 5 43 2t R R s, R
NCBI ) CCD 7£ £k #2 J¥ (https://www. ncbi. nlm. nih.
gov/Structure/cdd/wrpsb.cgi) #E 1T T BE 45 #4) 3ok Fi
F| FH SignalP 4.0 Server # {4 (http://www.cbs.dtu.dk/
services/SignalP/) T4 5 Bk F51 . fii ] Clustal W
FEF X3 B RO R Ve IR T 9 A T LLRT,
#) B 1k, GenBank 4f 2 Hh /s A7 18 S5 653 H
Vg ¥4, FIHIMEGA 5 84 LISG#H H B A,
K FH AR 32 % NCBIER S 11 BT A7 i H R A Vg 24
BB T SR H R IR, SRR 53 3T B AR
ZeHEAT 1 0004~ bootstrap B4 iz 8 IE#A 1 40 1L .

x1 AHRFTASY

Table 1 Primers used in this study

5|4 Primer J¥%1(5'-3") Primer sequence (5'-3") 5| FHi& Primer usage
SFVg-329F AAATCTCGGTTGAAGGAGGTC FE R v
SFVg-1588R CAGGGCTCATAGCAAGGTCA Molecular cloning
SFVg-3165F ATTCGGTCAACAAGTCGGC
SFVg-4052R TTTCCGTCACCAACCTTCTTA
SFVg-1022F ATGAACACCTGAACCACGATG
SFVg-2482R TGTGATTGGCGTTGGACTT
SFVg-2464F AAGTCCAACGCCAATCACA
SFVg-3406R CTTCTTTCAGTTCTCCGCCC

SFVg-RACE-3876F
SFVg-RACE-676R

GGCGGCTGCTCACAGAATGTTGATTAGG
CGAAATGGTAAGCGACACGGTGGTGG

SFVg-281F CGAAGAACCTCAAATACGAAACTGT 5t E i PCR
SFVg-45TR TGGTGCTGGAGTGGGTAGATAA gqPCR
Sactin-F TGAGACCTTCAACTCCCCCG

Sactin-R GCGACCAGCCAAGTCCAGAC
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1.2.3  FEIR K Vg 69 MR BT = kX
WA B S Ve FEAN RIS CHEURE B
W B IR GO0 , 18 5500 S B S A e Pl Ak 3 d
(1) SHE A o D 1~6 H5 20 L AR 1~9 o 1% 0 i L 2RIk
1~5.7.9 d Wi IR WA 2L, 37 Bl IR A R Uk
T-80°CIAFE& . TETIA 1Y 0.75% NaCl 7 H fifk
B 5 e B R I P A 5 3 M A Sk 2 L
R Rz VIR RRWIRLZY IR % 2 TR EP
BT -80°CIr A& . FIRFTA MR E RNA £
WO 1.2.1, 915U 5k i cDNA VR AR 25 11
HR AP B b 5T I Vg FE R v — B AR SF P S 1T
qPCREI¥I(F 1), L Actin NS FEH K H TB Green
LR D ERRICEE AT QPCR A . 25 L gPCR
WA Z . TB Green®Premix Ex Tag™ 11125 uL, 'R
W5 1445 0.5 uL #iH cDNA 2 uL . ddH,0 9 pL. %
o 4 £ 95 C AR M 3 min; 95°C A8 10 s, 60°CIE k.
10 s, 72°CHEMH1 10 s, 40 NEH . HH 57 A (] 14
A R B RIS 3R EE 4
RER AN EY2A BRI 3 Sild ., R 244k
(Livak & Schmittgen,2001) 155 3E K FAHXS Feik 12 .
1.2.4 R AR AR E B B0, & 7 -2
Sk B b 5 0 M B B R T B A, TR A )
B TPk 1~10 d 14 5l 53 72 0k fE ol R R A 7 B B
fife ), [) ERE fif 0) 5 % 2 BRMK L H DP26 AH HIL %
Cellsens Dimension #4347 F B . %5 [/l — KP4k

() ERE R L LA 1.0 1.5 1 U TR U I 3%, B H
DL 10% W 7K AR . B H A Ao R i) 153k .
1.3 #ESHh

K H SPSS 18.0 A A4 %of 1 4 B4l i A7 B PR 22
20307, W Tukey s HSD B HEA 725 53 i E VARG I

2 ERE5SH

2.1 EMEEE Ve RERERERFEI S

ATIFGE 7 SR AT B B ST MR Ve RS A KR
5 727 bp, GenBank & 5% 5 MT505383 ., Vg B:H T
FBISEAE K M 5 250 bp, Zifih 1 749 IERR . 5%
JEGmtS X 107 bp, 3" EGRAS Xk 370 bp. #EF:53
T4 199.23 kD, BB AE Lk 8.97, fifi I NCBI
PRSP 2R, 7E S b Sk Ve J7 9 R AELE 3 AN AT
TRSFI I RS, 23 5] 2 Vitellogenin-N (29~713 aa)
DUF1943(746~1 017 aa)#ll Von Willebrand factor type
D domain(VWD) (1 413~1 583 aa) (& 1), S H
ORI A . Vg S5 250, B ST i Ve B N
Ui 15 D@ EERIME T K. B H AR SF
19 RXXR YIFHI 7 517 T B8 28 5530 11 0 b 57 73 Ik
Vg BN Ui (521~524 aa) . DT Mk Vg 7F RTIR 24
il s HE 2 AN L 43T iRV i 57.03 KD A
141.69 kD, il Fb X 0 H 7% ik Bk Vg 19 3" 28 Jik
MR ¥ 9] 2 PRAFAE DGXR Hll GICG {457 X 48k K 5 4~
e sk (E2) .,

107 bp 5250 bp 370 bp
5’UTR FF I EHE Open reading frame (ORF) 3'UTR
5 29 RTIR 713 746 1017 1413 1 583 A\

SFVg S Vltellongenin-NH DUF1943 = | 749 a2

RTIR 712 823

1023 1415 1582

SLVg *{ Vitellongenin-N H DUF1943 _—— 1748 aa

15 29 RTLR 725 779

1036 1427 1595

SEVg * Vltellongenln -N H DUF1943 * 1761 aa

15 29 RTLR 723 756

1032 1426 1593

HAVg 3= Vitellongenin-N == DUF1943

1756 aa

15 29 RTLR 724 757

1028 1418 1595

MSVg

Vitellongenin-N == DUF 943 FefIRHIN== 1759 a2

SFVg: B G 1% Vg(MT505383) ; SLVg: Rk Ve(ABU6846.1); SEVg: HIZEK K Vg(AQHT73254.1);

HaVg: fi42 H Vg(AGL08685.1) ; MSVg: 47 %hH Vg(AHG29547.1) .

SFVg: The Vg from Spodoptera frugi-

perda (MT505383); SLVg: the Vg from S. litura (ABU6846.1); SEVg: the Vg from S. exigua (AQH73254.1);
HaVg: the Vg from Helicoverpa armigera (AGL08685.1); MSVg: the Vg from Mythimna separata (AHG29547.1).
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Fig. 1 Comparison of insect vitellogenins’ structure in Noctuidae, Lepidopter

22 HWE Ve RHEAKB O
33 NCBI#E R FU X, B 50 ik 1Y Vg S FE 1R
5 5 R SR ) Vg S FE TR 7 5 AR B B v, N

91.48% , HWRJ2: S 2 MK S. exigua (88.53%) Filfh
% W Helicoverpa armigera(71.14%) /) Vg & IR 17
UM EE R . RS A B W s EEH H 6 Bk
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FAMEAT BN R (1 SCHF R, R AR5 Ao bl AR}
SRR IR A — AN SR SORBEAE—1 K
Gr 32 b P TE] 4 25 5 5 2R OO IR 5 R T R

SFVg:
SLVg:
SEVg:
HAVg:
MSVg :

SFVg.
SLVg.
SE Vg :
HAVg:
MSVg:

SFVg 2
SLVg :
SEVg :
HAVg :
MSVg :

SFVg .
SLVg :
SEVg :

HAVg :

MSVg :

M S . TR, B S RN AR SR
WSRO R T, DL 1 S F R (97.00% ) R AE—
H(E3),

: 1749
: 1748
: 1760
: 1756
: 1759

SFVg: FHITTRIK Vs SLVe: RILURIK Ve; SEVe: FEERIK Ve; HaVe: MilEi Vg MSVg: -5 %iH Ve, DGXRFIGICG MRS
Xl SREFREGIR /30— BRI EERT 1 ; C oIk alR k. SFVe: The Vg from S. frugiperda; SLVg: the Vg from S.
litura; SEVg: the Vg from S. exigua; HaVg: the Vg from Helicoverpa armigera; MSVg: the Vg from Mythimna separata. DGXR and

GICG are conserved regions; identical residues are in black shade while conservative residues are in grey shade; C is cysteine residue.
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Fig. 2 Alignment of partial amino acid sequence of Spodoptera frugiperda Vg with other insect Vg sequences in Noctuidae, Lepidoptera

100 — Antheraea pernyi (BAB16412)

Antheraea yamamai (BAB32640)

55_ Camellia japonica (BAD91195) X §mﬂ
100 Actias selene (ABPGI663) Sabpeniidng
98] L Samia cynthia (BAD91196)
100 [ Bombyx mandarina (BAE47146) TigF
L Bombyx mori (NP_001037309) Bombycidae
99 Cadra cautella (ALN38805.1) (=057 SN
0.1 Corcyra cephalonica (AHZ89334.1) | Pyralidae
Chilo suppressalis (KT724958.1)
Ostrinia furnacalis (QIH04838.1) R
Cnaphalocrocis medinalis (AEM75020.1) Crambidae
99 Maruca vitrata (AXY55008.1) J
Lymantria dispar (AAB03336) | %ﬂiﬁl‘
| 87 9g|:1{eﬁcoverpa armigera (AGL08685.1) rebidae
100 Mythimna separata (AHG29547) rech
Spodoptera exigua (AQH73254.1) ﬁoctui dae

Spodoptera frugiperda (MT505383)

100
97 Spodoptera litura (ABU68426)

100 |
I

Aedes aegypti (AAA99486.1)

100 — Anopheles minimus (AHN13887.1)

L Anopheles subpictus (AHM10344)

B3 ETFNEREAERFTINSEENEEMRARHEEMSHERRANREREH
Fig. 3 A phylogenetic tree constructed based on Vg gene sequences of Spodoptera frugiperda

and other lepidopteran insects by using neighbor-joining method

2.3 EMSEE Ve ERMRIXSES T

Tt BRI Vg B DR A M B R R e R Rk
Skl p R HR IR ARG 1060475 (P<0.05, F4-A) . Vg
B PR TR B O [F] 2H 2L 249 33k (H R KK
— AR L 2 VA R BRI OR S b ikt
Vg BEATERR DA {225 R 635 (P<0.05) , Vg HE 7R

WERS R IR A ) 2Rk i DR S Rk B Y 60.5 4%
SRR RINE R 199.1 1% (P<0.05,&14-B) . Vghk
PR] = Sl 1R i AR S0 B S U R Vg Ak
PRITE R 19 40 HL A1 1 4y B304 B 400 10 2 35 a1
K, AP 1 dMER R R T R T 0
JL(P<0.05) (& 5),
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24 EMEEBIVeERRESENELTHNXR
i 5 S s R A R M K L B S R AT
3 S AN B 2L S B CGRIAE 1~2 d)  BR B DR
PR 2~3 d) S 1 CRIE 4~5 d) 7 B
Pk 5~7 d) S = BRI CRAE 7~10 d) (Bl 6) . Vg
FERTEAL d BACH (LIS 8 R a2 ik, TR 5T

e 12007 5 a
5
.y 1 000
“'\;g% 800-
o
B 5 6004
° .
E % 4.
= 24 b
i~ 01— nemeemm ,
;i3 B
Male Female

288 SR B 5 9 L g D)0 B B ORI |
Th AP 4 T ME R B R 7 SR 3 e e, E
AT BRI Je AR Jm ek i BRI R (I8 5) o 3%
WA 5l 50 B g ik PR (14 AT X 28 o A g ) 22
BB, 5 IR S B A

0
feprk kL B MW RE g
Fatbody Head Leg Muscle Cuticle Ovary

B4 ERa i Ve ERERR R FBARFNENREE
Fig. 4 The relative expression levels of Vg in different genders and tissues of Spodoptera frugiperda
P RS Y R P S B . FE EARIRING SREFR R4 Tukey s HSD AR I 7E P<0.05 7K 725 5 it % . Data are mean+
SE. Different lowercase letters on the bars indicate significant difference at P<0.05 level by Tukey s HSD test.
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HNRZE
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L1 12 13 L4 L5 L6 Yl Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 DI D2

D3 D4 D5 D7 D9

AR R EH B Different developmental stages
L1~L6: 1~6 #4415 Y1~Y9: bl 1~9 d 4 ; D1~D9: PIfk 1~9 d AyMERH .
L1-L6: 1st-6th instar larvae; Y1-Y9: pupae of 1st-9th day; D1-D9: female adults of 1-9 days old.
B 5 EMREE Ve ERERREZTHENENRIEE
Fig. 5 Relative expression levels of Vg gene at different developmental stages of Spodoptera frugiperda
P r B SRR e . A B ASRIVING TR IR 4 Tukey ' s HSD BRI 7E P<0.05 /K F-2% 57 8 % . Data are meant
SE. Different lowercase letters on the bars indicate significant difference at P<0.05 level by Tukey’s HSD test.

3 iTig

YAy B SRR 5 A A DG 0, Vg 78 IR BT
MG & & hik s 2 CHEZ M AEH (Tufail & Take-
da,2008;Liu et al.,2015) . A5 iE 1 RACE FIRT-
PCR AR E T HH TRk Ve FER ) K741, &
GenBank H1 % 5 (1) 85378 H 25 19 4~ Y Vg 791 .
LR 5 HAB R R Ve ), B TR Ve S A 3K
PRSFE I LA B A%z DIREY Vitellogenin-N, JF
Hil BT F A5 F 4H ) DUF1943 K AR S0 3RESEL VWD,
O ST IR Vg BRI SE M K, R

BRTF IR HT 15 2R AR5 K, BRSO
% Vg B N 3 [ 17 42 58 4 15 7 K (Shu et al.,
2009) . 3 L) H RO RHR B Ve B9 C oz B PR
JFEHIHEAT HE X, & B GICG 2 B & R 5% 3L Al DGQR
FF B BEERSE . 1 GL/ACG FE e 2 16 5% JL i iE 52
JEHHESI Y Vg 5 R AL S 1Y) 2B 45 4 (Giorgi et
al.,1999) . B H Vgl i F R AL N 456 5 A e
PRI R B NG DS FEAERRIG T A B b R Ot e
W &K (Tufail et al.,2000) ., HLHLTT R Ik Vg ZILRR)T
1) A7 B VDAV 5 RTIR K5 HAIE) ok /N 2 41
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FE XA S R Z LR 7 91 7 R R rh R AR
SF, — R (RZK)X(R/K)R 3% RXXR(Tufail & Take-
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Fig. 6 Developmental dynamics of ovaries in Spodoptera frugiperda female adults at different days
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