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Supplemental Table 1: List of published RNA-seq differential expression experiments in 
insects. 
 
To identify a set of published RNA-seq experiments, I searched NCBI SRA for all RNA-seq 
datasets from insects with the keywords “immune” or “infection”, and manually screened the 
linked BioProjects for relevant publications; additional studies from non-systematic PubMed and 
ArrayExpress searches were also included. Studies reporting only transcriptome assemblies 
with no differential expression data, studies reporting only Sanger or 454 sequencing data, and 
studies reporting only challenges with ectoparasites or parasitoid wasps were excluded. While 
some publications were likely inadvertently missed (especially if sequencing data was not 
deposited at NCBI, or if the publication was not linked to the BioProject), this is highly likely to 
be a representative and reasonably comprehensive set of studies.  
 

Supplemental Table 1 References 

1.  Sackton TB, Clark AG: Comparative profiling of the transcriptional response to infection in 
two species of Drosophila by short-read cDNA sequencing. BMC Genomics 2009, 10:259–217. 

2.  Luan J-B, Li J-M, Varela N, Wang Y-L, Li F-F, Bao Y-Y, Zhang C-X, Liu S-S, Wang X-W: Global 
analysis of the transcriptional response of whitefly to tomato yellow leaf curl China virus 
reveals the relationship of coevolved adaptations. J Virol 2011, 85:3330–3340. 

3.  Mead EA, Li M, Tu Z, Zhu J: Translational regulation of Anopheles gambiae mRNAs in the 
midgut during Plasmodium falciparum infection. BMC Genomics 2012, 13:366. 

4.  Sparks ME, Blackburn MB, Kuhar D, Gundersen-Rindal DE: Transcriptome of the Lymantria 
dispar (gypsy moth) larval midgut in response to infection by Bacillus thuringiensis. PLoS 
One 2013, 8:e61190. 

5.  Yek SH, Boomsma JJ, Schiøtt M: Differential gene expression in Acromyrmex leaf-cutting 
ants after challenges with two fungal pathogens. Mol Ecol 2013, 22:2173–2187. 

6.  Altincicek B, Elashry A, Guz N, Grundler FMW, Vilcinskas A, Dehne H-W: Next generation 
sequencing based transcriptome analysis of septic-injury responsive genes in the beetle 
Tribolium castaneum. PLoS One 2013, 8:e52004–11. 

7.  Wang Y, Yang P, Cui F, Kang L: Altered immunity in crowded locust reduced fungal 
(Metarhizium anisopliae) pathogenesis. PLoS Pathog 2013, 9:e1003102. 

8.  Johnston PR, Rolff J: Immune- and wound-dependent differential gene expression in an 
ancient insect. Dev Comp Immunol 2013, 40:320–324. 

9.  Johnston PR, Makarova O, Rolff J: Inducible defenses stay up late: temporal patterns of 
immune gene expression in Tenebrio molitor. G3  2013, 4:947–955. 

10.  Sackton TB, Werren JH, Clark AG: Characterizing the Infection-Induced 
Transcriptome of Nasonia vitripennis Reveals a Preponderance of Taxonomically-Restricted 
Immune Genes. PLoS One 2013, 8:e83984–11. 

11.  Jacobs CGC, Spaink HP, van der Zee M: The extraembryonic serosa is a frontier 
epithelium providing the insect egg with a full-range innate immune response. Elife 2014, 3. 

12.  Tang T, Li X, Yang X, Yu X, Wang J, Liu F, Huang D: Transcriptional response of 



Musca domestica larvae to bacterial infection. PLoS One 2014, 9:e104867. 

13.  Behrens S, Peuß R, Milutinović B, Eggert H, Esser D, Rosenstiel P, Schulenburg H, 
Bornberg-Bauer E, Kurtz J: Infection routes matter in population-specific responses of the red 
flour beetle to the entomopathogen Bacillus thuringiensis. BMC Genomics 2014, 15:445. 

14.  Choi Y-J, Aliota MT, Mayhew GF, Erickson SM, Christensen BM: Dual RNA-seq of 
parasite and host reveals gene expression dynamics during filarial worm-mosquito 
interactions. PLoS Negl Trop Dis 2014, 8:e2905. 

15.  Zhang C-R, Zhang S, Xia J, Li F-F, Xia W-Q, Liu S-S, Wang X-W: The immune strategy 
and stress response of the Mediterranean species of the Bemisia tabaci complex to an orally 
delivered bacterial pathogen. PLoS One 2014, 9:e94477. 

16.  Shi W, Guo Y, Xu C, Tan S, Miao J, Feng Y, Zhao H, St Leger RJ, Fang W: Unveiling 
the mechanism by which microsporidian parasites prevent locust swarm behavior. Proc Natl 
Acad Sci U S A 2014, 111:1343–1348. 

17.  Liu Y, Shen D, Zhou F, Wang G, An C: Identification of immunity-related genes in 
Ostrinia furnacalis against entomopathogenic fungi by RNA-seq analysis. PLoS One 2014, 
9:e86436. 

18.  Vogel H, Badapanda C, Knorr E, Vilcinskas A: RNA-sequencing analysis reveals 
abundant developmental stage-specific and immunity-related genes in the pollen beetle 
Meligethes aeneus. Insect Mol Biol 2014, 23:98–112. 

19.  Hamidou Soumana I, Klopp C, Ravel S, Nabihoudine I, Tchicaya B, Parrinello H, Abate L, 
Rialle S, Geiger A: RNA-seq de novo Assembly Reveals Differential Gene Expression in 
Glossina palpalis gambiensis Infected with Trypanosoma brucei gambiense vs. Non-Infected 
and Self-Cured Flies. Front Microbiol 2015, 6:1259. 

20.  Zhang W, Chen J, Keyhani NO, Zhang Z, Li S, Xia Y: Comparative transcriptomic 
analysis of immune responses of the migratory locust, Locusta migratoria, to challenge by 
the fungal insect pathogen, Metarhizium acridum. BMC Genomics 2015, 16:1–21. 

21.  Bang K, Hwang S, Lee J, Cho S: Identification of immunity-related genes in the 
larvae of Protaetia brevitarsis seulensis (Coleoptera: Cetoniidae) by a next-generation 
sequencing-based transcriptome analysis. J Insect Sci 2015, 15. 

22.  Pinheiro-Silva R, Borges L, Coelho LP, Cabezas-Cruz A, Valdés JJ, do Rosário V, de la 
Fuente J, Domingos A: Gene expression changes in the salivary glands of Anopheles coluzzii 
elicited by Plasmodium berghei infection. Parasit Vectors 2015, 8:485. 

23.  Meng Q, Yu H-Y, Zhang H, Zhu W, Wang M-L, Zhang J-H, Zhou G-L, Li X, Qin Q-L, Hu 
S-N, et al.: Transcriptomic insight into the immune defenses in the ghost moth, Hepialus 
xiaojinensis, during an Ophiocordyceps sinensis fungal infection. Insect Biochem Mol Biol 
2015, 64:1–15. 

24.  de Bekker C, Ohm RA, Loreto RG, Sebastian A, Albert I, Merrow M, Brachmann A, 
Hughes DP: Gene expression during zombie ant biting behavior reflects the complexity 
underlying fungal parasitic behavioral manipulation. BMC Genomics 2015, 16:620. 

25.  Bou Sleiman MS, Osman D, Massouras A, Hoffmann AA, Lemaitre B, Deplancke B: 
Genetic, molecular and physiological basis of variation in Drosophila gut 
immunocompetence. Nat Commun 2015, 6:7829. 

26.  Gupta SK, Kupper M, Ratzka C, Feldhaar H, Vilcinskas A, Gross R, Dandekar T, Förster 
F: Scrutinizing the immune defence inventory of Camponotus floridanus applying total 



transcriptome sequencing. BMC Genomics 2015, 16:540. 

27.  Castillo JC, Creasy T, Kumari P, Shetty A, Shokal U, Tallon LJ, Eleftherianos I: 
Drosophila anti-nematode and antibacterial immune regulators revealed by RNA-Seq. BMC 
Genomics 2015, 

28.  Xiong G-H, Xing L-S, Lin Z, Saha TT, Wang C, Jiang H, Zou Z: High throughput 
profiling of the cotton bollworm Helicoverpa armigera immunotranscriptome during the fungal 
and bacterial infections. BMC Genomics 2015, 16:321. 

29.  McTaggart SJ, Hannah T, Bridgett S, Garbutt JS, Kaur G, Boots M: Novel insights into 
the insect trancriptome response to a natural DNA virus. BMC Genomics 2015, 16:310. 

30.  Merkling SH, Bronkhorst AW, Kramer JM, Overheul GJ, Schenck A, Van Rij RP: The 
epigenetic regulator G9a mediates tolerance to RNA virus infection in Drosophila. PLoS 
Pathog 2015, 11:e1004692. 

31.  Kolliopoulou A, Van Nieuwerburgh F, Stravopodis DJ, Deforce D, Swevers L, Smagghe 
G: Transcriptome analysis of Bombyx mori larval midgut during persistent and pathogenic 
cytoplasmic polyhedrosis virus infection. PLoS One 2015, 10:e0121447. 

32.  Galbraith DA, Yang X, Niño EL, Yi S, Grozinger C: Parallel epigenomic and 
transcriptomic responses to viral infection in honey bees (Apis mellifera). PLoS Pathog 2015, 
11:e1004713. 

33.  Juneja P, Ariani CV, Ho YS, Akorli J, Palmer WJ, Pain A, Jiggins FM: Exome and 
transcriptome sequencing of Aedes aegypti identifies a locus that confers resistance to 
Brugia malayi and alters the immune response. PLoS Pathog 2015, 11:e1004765. 

34.  Louie A, Song KH, Hotson A, Thomas Tate A, Schneider DS: How Many Parameters 
Does It Take to Describe Disease Tolerance? PLoS Biol 2016, 14:e1002435. 

35.  Chu Z-J, Wang Y-J, Ying S-H, Wang X-W, Feng M-G: Genome-Wide Host-Pathogen 
Interaction Unveiled by Transcriptomic Response of Diamondback Moth to Fungal Infection. 
PLoS One 2016, 11:e0152908. 

36.  Li S, Zhong X, Kan X, Gu L, Sun H, Zhang G, Liu X: De novo transcriptome analysis of 
Thitarodes jiachaensis before and after infection by the caterpillar fungus, Ophiocordyceps 
sinensis. Gene 2016, 580:96–103. 

37.  Yu S, Ding L, Luo R, Li X, Yang J, Liu H, Cong L, Ran C: Identification of Immunity-
Related Genes in Dialeurodes citri against Entomopathogenic Fungus Lecanicillium 
attenuatum by RNA-Seq Analysis. PLoS One 2016, 11:e0162659. 

38.  Wang L, Tang N, Gao X, Guo D, Chang Z, Fu Y, Akinyemi IA, Wu Q: Understanding the 
immune system architecture and transcriptome responses to southern rice black-streaked 
dwarf virus in Sogatella furcifera. Sci Rep 2016, 6:36254. 

39.  Doublet V, Paxton RJ, McDonnell CM, Dubois E, Nidelet S, Moritz RFA, Alaux C, Le 
Conte Y: Brain transcriptomes of honey bees (Apis mellifera) experimentally infected by two 
pathogens: Black queen cell virus and Nosema ceranae. Genom Data 2016, 10:79–82. 

40.  McDonnell CM, Alaux C, Parrinello H, Desvignes J-P, Crauser D, Durbesson E, Beslay 
D, Le Conte Y: Ecto- and endoparasite induce similar chemical and brain neurogenomic 
responses in the honey bee (Apis mellifera). BMC Ecol 2013, 13:25. 

41.  Bateta R, Wang J, Wu Y, Weiss BL, Warren WC, Murilla GA, Aksoy S, Mireji PO: Tsetse 
fly (Glossina pallidipes) midgut responses to Trypanosoma brucei challenge. Parasit Vectors 



2017, 10:614. 

42.  Zhu J, Jiang F, Wang X, Yang P, Bao Y, Zhao W, Wang W, Lu H, Wang Q, Cui N, et al.: 
Genome sequence of the small brown planthopper, Laodelphax striatellus. Gigascience 2017, 
6:1–12. 

43.  Ragheb R, Chuyen A, Torres M, Defaye A, Seyres D, Kremmer L, Fernandez-Nunez N, 
Tricoire H, Rihet P, Nguyen C, et al.: Interplay between trauma and Pseudomonas entomophila 
infection in flies: a central role of the JNK pathway and of CrebA. Sci Rep 2017, 7:16222. 

44.  Wu P, Jie W, Shang Q, Annan E, Jiang X, Hou C, Chen T, Guo X: DNA methylation in 
silkworm genome may provide insights into epigenetic regulation of response to Bombyx 
mori cypovirus infection. Sci Rep 2017, 7:16013. 

45.  Awuoche EO, Weiss BL, Vigneron A, Mireji PO, Aksoy E, Nyambega B, Attardo GM, Wu 
Y, O’Neill M, Murilla G, et al.: Molecular characterization of tsetse’s proboscis and its response 
to Trypanosoma congolense infection. PLoS Negl Trop Dis 2017, 11:e0006057. 

46.  Etebari K, Hegde S, Saldaña MA, Widen SG, Wood TG, Asgari S, Hughes GL: Global 
Transcriptome Analysis of Aedes aegypti Mosquitoes in Response to Zika Virus Infection. 
mSphere 2017, 2. 

47.  Bonizzoni M, Dunn WA, Campbell CL, Olson KE, Marinotti O, James AA: Complex 
modulation of the Aedes aegypti transcriptome in response to dengue virus infection. PLoS 
One 2012, 7:e50512. 

48.  Angleró-Rodríguez YI, MacLeod HJ, Kang S, Carlson JS, Jupatanakul N, Dimopoulos G: 
Aedes aegypti Molecular Responses to Zika Virus: Modulation of Infection by the Toll and 
Jak/Stat Immune Pathways and Virus Host Factors. Front Microbiol 2017, 8:2050. 

49.  Shakeel M, Xu X, Xu J, Zhu X, Li S, Zhou X, Yu J, Xu X, Hu Q, Yu X, et al.: 
Identification of immunity-related genes in Plutella xylostella in response to fungal peptide 
destruxin A: RNA-Seq and DGE analysis. Sci Rep 2017, 7:10966. 

50.  Zhang W, Chen J, Keyhani NO, Jin K, Wei Q, Xia Y: Central Nervous System 
Responses of the Oriental migratory, Locusta migratoria manilensis, to Fungal Infection. Sci 
Rep 2017, 7:10340. 

51.  Xu J, Xu X, Shakeel M, Li S, Wang S, Zhou X, Yu J, Xu X, Yu X, Jin F: The 
Entomopathogenic Fungi Isaria fumosorosea Plays a Vital Role in Suppressing the Immune 
System of Plutella xylostella: RNA-Seq and DGE Analysis of Immunity-Related Genes. Front 
Microbiol 2017, 8:1421. 

52.  Tsagmo Ngoune JM, Njiokou F, Loriod B, Kame-Ngasse G, Fernandez-Nunez N, 
Rioualen C, van Helden J, Geiger A: Transcriptional Profiling of Midguts Prepared from 
Trypanosoma/T. congolense-Positive Glossina palpalis palpalis Collected from Two Distinct 
Cameroonian Foci: Coordinated Signatures of the Midguts’ Remodeling As T. congolense-
Supportive Niches. Front Immunol 2017, 8:876. 

53.  Tate AT, Andolfatto P, Demuth JP, Graham AL: The within-host dynamics of infection 
in trans-generationally primed flour beetles. Mol Ecol 2017, 26:3794–3807. 

54.  Chen D, Guo R, Xu X, Xiong C, Liang Q, Zheng Y, Luo Q, Zhang Z, Huang Z, Kumar D, 
et al.: Uncovering the immune responses of Apis mellifera ligustica larval gut to Ascosphaera 
apis infection utilizing transcriptome sequencing. Gene 2017, 621:40–50. 

55.  Yadav S, Daugherty S, Shetty AC, Eleftherianos I: RNAseq Analysis of the Drosophila 
Response to the Entomopathogenic Nematode Steinernema. G3  2017, 7:1955–1967. 



56.  Dong S, Behura SK, Franz AWE: The midgut transcriptome of Aedes aegypti fed 
with saline or protein meals containing chikungunya virus reveals genes potentially involved 
in viral midgut escape. BMC Genomics 2017, 18:382. 

57.  Greenwood JM, Milutinović B, Peuß R, Behrens S, Esser D, Rosenstiel P, Schulenburg 
H, Kurtz J: Oral immune priming with Bacillus thuringiensis induces a shift in the gene 
expression of Tribolium castaneum larvae. BMC Genomics 2017, 18:329. 

58.  Kariithi HM, Yao X, Yu F, Teal PE, Verhoeven CP, Boucias DG: Responses of the 
Housefly, Musca domestica, to the Hytrosavirus Replication: Impacts on Host’s Vitellogenesis 
and Immunity. Front Microbiol 2017, 8:583. 

59.  Sackton TB, Lazzaro BP, Clark AG: Rapid Expansion of Immune-Related Gene 
Families in the House Fly, Musca domestica. Mol Biol Evol 2017, 34:857–872. 

60.  Xing D, Yang Q, Jiang L, Li Q, Xiao Y, Ye M, Xia Q: RNA-Seq Analyses for Two 
Silkworm Strains Reveals Insight into Their Susceptibility and Resistance to Beauveria 
bassiana Infection. Int J Mol Sci 2017, 18. 

61.  Schneweis DJ, Whitfield AE, Rotenberg D: Thrips developmental stage-specific 
transcriptome response to tomato spotted wilt virus during the virus infection cycle in 
Frankliniella occidentalis, the primary vector. Virology 2017, 500:226–237. 

62.  An R, Suri KS, Jurat-Fuentes JL, Grewal PS: Dynamics of transcriptomic response to 
infection by the nematode Heterorhabditis bacteriophora and its bacterial symbiont 
Photorhabdus temperata in Heliothis virescens larvae. Insect Mol Biol 2017, 26:584–600. 

63.  Ye B-H, Zhang Y-B, Shu J-P, Wu H, Wang H-J: RNA-sequencing analysis of fungi-
induced transcripts from the bamboo wireworm Melanotus cribricollis (Coleoptera: Elateridae) 
larvae. PLoS One 2018, 13:e0191187. 

64.  Troha K, Im JH, Revah J, Lazzaro BP, Buchon N: Comparative transcriptomics 
reveals CrebA as a novel regulator of infection tolerance in D. melanogaster. PLoS Pathog 
2018, 14:e1006847. 

65.  Lin J, Xia X, Yu X-Q, Shen J, Li Y, Lin H, Tang S, Vasseur L, You M: Gene expression 
profiling provides insights into the immune mechanism of Plutella xylostella midgut to 
microbial infection. Gene 2018, 647:21–30. 

66.  Galetto L, Abbà S, Rossi M, Vallino M, Pesando M, Arricau-Bouvery N, Dubrana M-P, 
Chitarra W, Pegoraro M, Bosco D, et al.: Two Phytoplasmas Elicit Different Responses in the 
Insect Vector Euscelidius variegatus Kirschbaum. Infect Immun 2018, 86. 

67.  Carissimo G, Pain A, Belda E, Vernick KD: Highly focused transcriptional response of 
Anopheles coluzzii to O’nyong nyong arbovirus during the primary midgut infection. BMC 
Genomics 2018, 19:526. 

68.  Vedururu R, Neave MJ, Tachedjian M, Gorry PR, Duchemin J-B, Paradkar PN: RNASeq 
analysis of Aedes albopictus mosquitoes during chikungunya virus infection. bioRxiv 2018, 
doi:10.1101/367235. 

69.  Shrinet J, Srivastava P, Sunil S: Transcriptome analysis of Aedes aegypti in 
response to mono-infections and co-infections of dengue virus-2 and chikungunya virus. 
Biochem Biophys Res Commun 2017, 492:617–623. 

70.  Elya C, Lok TC, Spencer QE, McCausland H, Martinez CC, Eisen M: Robust 
manipulation of the behavior of Drosophila melanogaster by a fungal pathogen in the 
laboratory. Elife 2018, 7. 



71.  Azzouz-Olden F, Hunt A, DeGrandi-Hoffman G: Transcriptional response of honey 
bee (Apis mellifera) to differential nutritional status and Nosema infection. BMC Genomics 
2018, 19:628. 

72.  Viljakainen L, Jurvansuu J, Holmberg I, Pamminger T, Erler S, Cremer S: Social 
environment affects the transcriptomic response to bacteria in ant queens. Ecol Evol 2018, 
8:11031–11070. 

73.  Xu L, Zhang Y, Zhang S, Deng J, Lu M, Zhang L, Zhang J: Comparative analysis of the 
immune system of an invasive bark beetle, Dendroctonus valens, infected by an 
entomopathogenic fungus. Dev Comp Immunol 2018, 88:65–69. 

74.  Li S, Xu X, Shakeel M, Xu J, Zheng Z, Zheng J, Yu X, Zhao Q, Jin F: Bacillus 
thuringiensis Suppresses the Humoral Immune System to Overcome Defense Mechanism of 
Plutella xylostella. Front Physiol 2018, 9:1478. 

75.  Widana Gamage SMK, Rotenberg D, Schneweis DJ, Tsai C-W, Dietzgen RG: 
Transcriptome-wide responses of adult melon thrips (Thrips palmi) associated with capsicum 
chlorosis virus infection. PLoS One 2018, 13:e0208538. 

76.  Vogel H, Schmidtberg H, Vilcinskas A: Comparative transcriptomics in three ladybird 
species supports a role for immunity in invasion biology. Dev Comp Immunol 2017, 67:452–
456. 

 


