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Abstract: [Objective] This paper investigates the effects of leucokinin (LK) neuropeptide and its receptor
on growth of Hyphantria cunea. [Method] An in vitro prokaryotic expression system was developed for
synthesize of LK/LKR dsRNA. The 4th instar larvae of Hyphantria cunea were fed with dsSRNA-expressing
bacteria. The food intake, body mass and developmental duration were measured and recorded.

Subsequently, the 4th instar larvae of Hyphantria cunea were injected with short LK1 and LK2 peptide.
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Digestive enzyme activities, trehalose, glycogen, and glucose content in the midgut and fat body were
detected after 72 h. And the relative expression level of related genes was detected using RT-qPCR
technology. [Result] Bacteria-mediated RNAI effectively silenced LK and LKR genes. It affected the food
intake of the 4th instar larvae of Hyphantria cunea within 48 h, but it was not significant (P > 0.05). It led to
a significant increase in relative growth rate within 48 h, and a delay in developmental duration. It led to an
increase in feeding amount (P > 0.05) and a significant increase in relative accumulation growth rate within
48 h, and delayed the development time. After injection of LKs short peptide, the feeding amount and
relative accumulation growth rate of 4th instar larvae of Hyphantria cunea were significantly reduced, and
the water content of feces was significantly increased at 24 h after injection, but the water content of larvae
was not significantly different. Further studies showed the activities of a-amylase in the midgut, and lipase,
a-amylase, trypsin, trehalase in the fat body were significantly enhanced at 72 h after injection. The content
of glycogen in the midgut decreased significantly. The content of glycogen and trehalose in the fat body
increased significantly, while the content of glucose was significantly reduced. The expression level of LIP
genes (excluding LK1 group in the fat body), and amy-1 and amy-2 genes significantly increased in the
midgut and fat body. The expression level of Trel, Tre2 and Tretl genes increased significantly in the
midgut. The expression level of Trel (excluding LK2 group) and 7re2 decreased, while the expression level
of Tretl (LK2 group) significantly increased in the fat body. [Conclusion] This study reveals that LK is

involved in regulating feeding, energy metabolism and growth in Hyphantria cunea, providing a theoretical

47 %

basis for the development of green insecticides to control Hyphantria cunea.
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Realtime PCR Master mix iR 7] & ( Toyobo) £ Jll #H ¢
FEPR R IE KT o BAR O BAR R 40 : cDNA 2 pL,
2 x SYBR premix Ex Taq#§ 10 pL, Primer mix
(10 pmol/L)1 uL, ddH,0 7 pL, [ 4K & 20 uL.
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Tab. 1 Primer sequences used in this study
FEN LRSI FPEI(5—3D RIF 5| Y 51(5—3") A&
GFP-L4440  ATCGgagctcAGTTGAACGGATCCATCTTCA CCCaagcttAGAAGAACTTTTCACTGGAGTTG
HcLK-14440 ATCGgagetcCGAAGCCTGTGTTATTTTATTGTGT CCCaagcttAGTGCGTTTCAGCCCTTG dsRNAA
HcLKR-1.4440  ATCGgagctcTAGCTGGATCTAGTTCATCTTCCA CCCaagcttATGGACACCAGTACAGCAAATAC
LK ATGTTGCACCAATGGCTCATCATC CATCGTCGCGTTGGTAAAACTG
LKR TATTCCTCCCGGCGATATATTGAAAG ACAATTCACTGACTCTCTCATCG
RPL13 GTTAGCTACACAGCTCCGTGG GCAGCAGTTGGGGCTTTAGT
EF-la ATGAAATCTCTGTGACCGGGG GCGGTGGTATCGACAAACGT
a-amyl ATGTTCCGTTTCATCCTCT AGGTATCACCTCCCAATGA
a-amy?2 ATGTTTCGTTTCATCCTGTT TGGTGGGAACGTTATCAG RT-qPCR
Trel ATGGTGTCCTTTTCTACAGTAAAG GTAATTGATCGAAGTCTGCTAGAG
Tre2 CCTGGTGGTATTGGCTTCTC CAATCTCTGGCTGATGAAGG
Tretl GCAACAGGATTCACTGTTATTG ACCTTTCCAGCCAATATTGC
LIP ATGTTGCGACAACTTGTTGT CGTACCCATCGGAAGTAATAAC
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AT 10 Skgh i, EE 3R EHE, IRAEE
B WA 2 h, b5 8 THER TR T HIE. 424 h
RGN AR RE, BEREMEE A %
RIS LE WG 14 % HIEELE 80 C FIBK 12~ 16 h,
105 C HEF 2 Ef & 4 RASEE S KERD T A
At
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A CHEKER; we NEEFE (g); wy NT R
(g
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5 LKs 46 Ik B PBS 220 72 h )5, B
B H SR R 5L IS A R P AR e
M43, o i BT 808, A AL SR %
443, 5 1A EE NN 200 uL PBS 2, 780 0T
J J5 F o\ 800 pL PBS, A 4 °C. 1000 x g B0
20 min, HX 350 pL EiF, FLL 4°C. 20 800 x g i id &Y
O 1 he Pl BIEWA T8 R R RIS TR S 5
W5 o B0 (1 VS VR T AT I N
(trehalasel, Tre1D¥i& V£ &, YLUE A 300 uL PBS %%

MO R R W B R 2 A 1 U BE B (trehalase?2,
Tre2)iE Pt . B AP IR 2 B Zhang P 773k . 28
2 U3 B A% B R (@) AR B (mL) = 1:4 {5 Bl i A
4 f5ARFL PBS, #il % 20% KI5 3% . EF iR %1
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2000 bp
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1 PCR 4 4t B iiE

Fig. 1 Verification of PCR amplification interference fragment
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5000 bp
3.000 bp

2000 bp
1 500 bp

1 000 bp
750 bp

500 bp

250 bp
100 bp

(LR 29 600, 500 F1 500 bp K264 (& 2), H 4
5B 1R B S 2 ME L4440 iR T B/ — 3, £
HcLK. HcLKR 5 GFP A ) dsRNA ik 34 i) 23
R

5000 bp
3000 bp
2000 bp
1 500 bp

1 000 bp

750 bp
500 bp

250 bp
100 bp

M. DL 5 000 Marker; a. L4440 AKX EEY): 1. L4440 Ji KiBEY) 724, 2. L4440 #AK kL, b, 4 FURIEFY): 1. L4440-HeLKR 40 JikL i 1) 7~

¥, 2. L4440- HeLK B4 TR EEYI= 4, 3. L4440-GFP 540 ki {1174

B2 L4440 344N 5 41 5R X ) 56AIE

Fig.2 Double enzyme digestion validation of L4440 vector and recombinant plasmid

2.2 dsRNA RIEHEWFSRITELR G

JR A% ik 31Kk L4440-HeLK. 1.4440-HcLKR Al
L4440-GFP A0 KA 5 HT115(DE3) /852 441 i
W, £ IPTG 5, $E IR S RNA, I3 IE R BE ke i
PRSI 5 55 Y H ) dsRNAs 467 K/ NERGCE 3),
VLB dsRNA F BeAE4H B o T R IA

L 1AM L4440-GFP X A A L, 32 [ (g4l B
L4440-HceLK {AVE 2 1) LK F& PR A 6 6 35 B R 3[4
IS, 48 h A1 72 h HIUTERAEE 73 7 62.81% H1 88.15%
(K 4a). £ 48 h I L4440-HcLKR AbBE4H LKR =ik
ERA TE, NRHRAR 1.18 f5(P > 0.05), 1 72 h

2000 bp

1 000 bp
750 bp

500 bp
250 bp
100 bp

M. DL2000 Marker; 1. IPTG i 5 1L4440-HcLKR 41 1K1K dsRNA;
2. R4 PTG 5 5 L4440-HcLKR 41 H# R IA ) dsRNA; 3. IPTG i 5
L4440-HcLK AT 31X 1Y) dsRNA; 4. K 4 IPTG 5 T L4440-HcLK
YU ZRIL [ dsSRNA; 5. IPTG 5 3 L4440-GFP 4l 16 315 1¥] dsRNA;
6. K4 IPTG %5 L4440-GFP MHFIEN dsRNA

B3 4im P is SR iIE dsRNA % 5E

Fig. 3 Identification of induced expression of dsSRNA in bacteria
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Al R IhiF 5 95 [ ikl B AR RNAG UM

2.3 {AMR dsRNA HR N EE AWK ELZEHH
Eap=A!

5 L4440-GFP 5 I8 20 #H Lk, 48 h i L4440-
HeLK 1 L4440-HeLKR A3 20 1 25 [H i 4 5440
[ E B BN T 12.99% A1 14.22%, BT & %
7 5t (] 5a); L4440-HeLK 40 ¥ 41 1) 4 dh 44 & B4t
KRR ZINT 29.68%(P < 0.05), T L4440-
HcLKR AR 4R B B3 K 3R 5 56 R AR b 5 25
Z 57 (E 5b)

RIS L4440-HcLK 1 L4440-HcLKR 5 35 H
F 4 B 4 1% 22 0 S 1Y) R B I TR I8 K, AR HEZH.
) 15.24 d 43 i SE K 2 15.64 A1 16.00 d. XF HE 4 .
L4440-HcLK F1 L4440-HcLKR A FRAA 4 4 W R &
IS} 1R] 43 990l 3.40. 3.37 F1 3.57 d, 5 #% K& & I 18] 43 5]
N 4.64, 4.80 F1 4.82 d, 6 4 & & B 1] 4 5l N 7.204
7.47 F17.61 d, HUEHAK B W E]IA BT RER(E 6).
24 LK ERMWEEABI|MEZTHBENFN

xR GRS PBSARLEL, 34T LKs k(LK1
FTLK2) 3 B (i 4 5340 5, 48 h I BUE B AR IR E
FZIRAK T 15.15% F116.20%( & 7a), 1A HE B it 4K
RO E LT 39.01% 1 32.86%C& 7b). LKs
FEIRIESS 48 h J5 36 [E Fr ikl dpk gy S KRG R E AR
(I 7e); TVESH AL LK2 24 h J5 Z8(E & /K B B
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Fig. 4 LK 1 LKR gene expression in the 4th instar larvae of H. cunea by feeding L4440-HcLK and L4440-HcLKR bacterial solution
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Fig. 5 Effects of feeding L4440-HcLK and 1L4440-HcLKR bacterial solution on feeding and weight of the 4th instar larvae of H. cunea
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