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1.1 RRFPWG RGP IETI (R L) o dy i g R A fn bl e 5 25 e el sh B2 5
AW A S it R 20 g L R YRR R HIL LA (DMSO) B FE A By 200 mg L Fi B, 48
JE#E 1 mL RAE TR R A BEROINAZ 99 mL #9331 2 SA0K HLE A 11 2% A0 B A 2 B2 2 mg-L7'(T),
[F) I 7% B3 2H (Control) AL 1 mL — HHEVAR, A Ab BHZH I 3 YR E AL, 4% 20 2 3 IR 4 1A 3% S 7
IS &)y A AT TR TR 2R AL PRI SO0k PRZE AL BRI AR 1, AR PE 24 h JS e IF RS BRAE T4 L, WA A7 i I
BT T e s S hT o
1.2 REAREILNER S RNA B9EZER  SRH] Trizol 351 SR B2y 4 Ak HIZH FGT R ZH 401 B BL RNA, FH 1% (1Y
Tt NG ARl 5 5 L RGN, I FH Al A% R R DS RN e BE A4 E . Kl Nanodrop M Bioanalyzer 47
RNA JifE 5k
1.3 BRRPWMLGRFEZEMNFR S HAA Oligo(dT) MY EK & 44 polyA & I ) mRNA, 4&
DNA #5172 58 rRNA, £ FR rRNA 4465 RIS 3 Ty RNA. LL3RAS 09 7 Befk RNA S, HBEALAY
N6 51T U 5438 cDNA, K cDNA Ripikh-F-, 5" mi Ak, 3'Boidi Hed Sk J5 #5417 PCR, PCR 7= #K
PR R, T — B X5 | WK 54 DNA PRS2 a5 PRIR DNA SCIE, M i A8 R PR BR 2 ) 56
Io ARAT B LB A T A= A5 B2 7 A TR A 0, BRI 2H LU, 22 57 338 0 b SRR R TR A5
1.4 ERFTIEEFWELARAES PCRIGIE BEHL 6 4~22 55 K18 5 K (Cuticle protein 19, Tetraspanin-
11-like, Glycine-rich cell wall structural, Cuticle protein, Glutathione S-transferase-1, Carboxylesterase 2),
F Primer 5 R 31 i PCR 5145 (3% 1), LA RPS17 NS LI, BMRE LR 3 AN EE, R 27 kit
LR KRR
®1 FTHEEPCR3Y
Tab. 1 Primers for fluorescence quantitative PCR

FH:[H Gene 1E 175 ¥ Forward primer F7 155 ¥ Reverse primer

Cuticle protein 19 GGGGATGTCGTTAAGGGAG TTGTGGTGGTCGGATTTG
Tetraspanin-11-like TGGACCGTAGTGGATAAGAA GTCGCAATCAGCACATAGA
Glycine-rich cell wall structural CGATAGGTGGACAGGGAC AAACTGTGGACCGAAAGG
Cuticle protein TCTTGTAGCTGCTCCACTCA TTCCTGCTGGGACTTCTG
Glutathione S-transferase-1 AAGCCGAAGAGCACAAGA GACTCCACCAGGTAGACCA
Carboxylesterase 2 GCAAAGCGATGAACATAA TACTGGTTGAACGGGACT
Ribosomal protein S17 AAGAAGTGGCCATCATTCCA GGTCTCCGGGTCGACTTC

2 FERS5HMh

21 BREPWYREREANFIH SR L) R IRZ (Control 1-3) FIALHZH (T1-3) ) RNA FEAS

PEA T3 S LI, B il LU X 32 DR 20 ) S 25 EE X636 R 90.89%, EU Xof JE DRI 4 1141 1 L X6 56 87.88%; A5 Eb
Xof L DR 2H 1 HE ot B R AR 43 1145 51) 14 748, 14 679, 14 667 > Unigene i1 14 354, 14 402, 14 356 /> Unigene,
X FERA 5 K AFHISc 4l Bt 3R L R B K2 14 500 2547 o AR B DI 238 2045 JE (I 1) /T L,
HE 2 R A2 P 8 B AT R R 7K P A v i e 3R /K P S PR BSOS 0T, IR A AT 5 RSO v v, LA 3L 2H D
XTREZHNZH N 3 A4 2 A A AR AT

22 BRRPEGHEFFREEEMTFE ALY B 55X R I A &, 5L N 22 A5 4L
(Fold Change) & 2 £ &% LA | 3F H. P<0.05 i}, Bl log2(FoldChange) < —1 5 log2(FoldChange) > 1 3£ A,
i 1E A b 3 2 S AR RN o A 25 S AR B R BOR i A D HLRE 1 2 647 DRI 22 R WA AR, Hrp
EPEHRIARIIENAG 697 4, FIHFRIRMIEHA 1950 1~ (K 2-A) . ZFIEFFXEA K ILE(E 2-B) F
W, 7E 25 AR R, IR AOIEIN 93.54% FEM MG ALE log2(FoldChange) 4 X E 1 ~ 5 Z[0); N
KBy 98.31% 43 i 1 log2 (FoldChange) 4 X {1 1 ~ 10 Z 1], /343 (1.69%) 43 A7 7& log2 (Fold
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Fig. 2 Analysis of the quantity of differentially expressed genes

A.The statistical map of differential gene expression; B. The volcanic map of differential gene expression; C. The clustering
heat map of differential gene expression. The horizontal axis represents the log2 (FPKM + 1) of the sample, and the vertical axis

represents the gene.

24 BRFWHHRERRELRE KECE pathway BEDHT X S G4 2% 7 IE W (T KEGG
pathway A= Y3 % 11 B4 26 M w8 B2 0, KRR 2 5 1 KEGG fRIHE I 730 6 1~5332: At 72 (Cellular
Processes). ¥ 3% 155 & 40 #E (Environmental Information Processing). 5t % {5 B At B (Genetic Information
Processing). A 2% %% %4 ( Human Disease) ({X PR 2 %) ) . X (Metabolism). A #l & 4t (Organismal
Systems). R4 KEGG pathway {F B&53 28, XTEE AT E 45007, 22 7L K KEGG Pathway & 42
(& 4)nT W, 22534 3= 2 5 EAE W BEAC S (Pyrimidine metabolism) . BEM (L8} (Purine metabolism) . 75 [
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Fig. 3 GO enrichment results of differentially expressed genes of Aedes aegypti treated with tenvermectin
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Fig. 4 KEGG enrichment results of differentially expressed genes of Aedes aegypti treated with tenvermectin
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Fig. 5 Comparison of differentially expression genes in Aedes aegypti larvae between RNA-Seq and qPCR analysis
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Transcriptome Analysis of Aedes aegypti Larvae before and after

Treatment with Tenvermectin

WANG Zihe, LAN Jianqgiang, LIAO Chenghong, HAN Qian

(Laboratory of Tropical Veterinary Medicine and Vector Biology, School of Life and Pharmaceutical Sciences,
Hainan University, Haikou, Hianan 570228, China)

Abstract: Transcriptomes of Aedes aegypti larvae before and after administration of tenvermectin were
sequenced with RNA-Seq to investigate the gene expression differences of 4. aegypti at the transcriptome level
before and after the treatment. The gene expression differences of 4. aegypti before and after the treatment
were then analyzed, and verified by real-time quantitative PCR. The results showed that, compared with the
control group, there were 2 647 genes that were significantly different in expression in the larvae of A. aegypti
treated with tenvermectin, of which 697 were up-regulated and 1 950 down-regulated. Gene ontology analysis
showed that the sequenced genes were mainly annotated into such functional groups as cellular process,
metabolic process, membrane, and binding and catalytic activity. The differential gene KEGG pathway is
mainly enriched in medicine metabolism, immune response, biosynthesis, digestion and absorption. Six genes
including three upregulated genes GST-1, TS11 and CarE2 and three downregulated genes CP, CP19 and GCW
were randomly selected from the genes of the larvae treated, and verified by using real-time quantitative PCR,
and the results were consistent with the RNA Seq results. RNA Seq was used to screen out the genes that had
different expression of 4. aegypti before and after treatment with tenvermectin, which provides insight into
understanding of the toxicological mechanism of tenvermectin in A. aegypti and finding of the medicine

resistance related genes from A. aegypti.
Keywords: tenvermectin; Aedes aegypti; RNA-Seq
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