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the following: (1) How do other legacy 
effects in the soil (e.g. legacies of distur-
bance, urbanization, climate) alter plant-
insect interactions? (2) How do soil legacy 
effects alter plant interactions with the 
insect communities that live on host 
plants? (3) What is the role of specific 
soil organisms in the direct interactions 
between soil communities and insect gut 
microbiomes? 
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The focus of this thesis was to study the 
whole-genome transcriptional response 
of plants to thrips feeding and to investi-
gate the genetic mechanisms activated  
in crop plants (sweet pepper and white 
cabbage) in response to thrips feeding. 

To perform this study, I used sweet 
pepper and white cabbage plants with 
western flower thrips Frankliniella oc-
cidentalis and onion thrips Thrips tabaci 
as herbivores, respectively. To capture 
transcriptional responses, I used an 
RNA-Seq approach and to investigate 
genetic mechanisms, I used several in-
silico approaches combined with func-
tional analysis and behavioural assays. 
Lipoxygenases (LOXs) are involved in 
several plant processes including de-
fence responses. We identified eight LOX 
genes in pepper through multiple in-silico 
analysis. From multiple LOXs, CaLOX2 
exhibited its involvement in JA-mediated 
plant resistance to thrips feeding. Over 

3000 pepper genes (about 8.6% of the 
pepper transcriptome) responded to 
thrips feeding, representing 23 distinct 
co-expressed gene clusters, of which 16 
were upregulated and 7 were downregu-
lated. Upregulation occurred fast and 
was predominantly associated with de-
fence, while downregulation was slower 
and associated with developmental 
processes. I also identified several tran-
scription factor families (ERF, MYB, NAC, 
bHLH and WRKY) as major regulators of 
the sweet-pepper response. Chronology 
analysis showed sequential activation of 
genes associated with jasmonic acid and 
ethylene pathways and with the biosyn-
thesis of defence-related secondary me-
tabolites, including phenylpropanoids, 
flavonoids and terpenoids. Similarly, 

elucidating whole genome transcrip-
tional reprogramming of white cabbage 
plants in response to onion thrips feed-
ing showed differential expression in 
approximately 9.7 % of the white cabbage 
genes. Forty-eight (32 upregulated and 16 
downregulated) gene clusters were iden-
tified with upregulated clusters associ-
ated with defence and downregulated 
clusters with development-related bio-
logical processes. Phytohormone-related 
processes and secondary metabolite 
(phenylpropanoids, flavonoids, green-leaf 
volatiles and indolic glucosinolates) bio-
synthesis genes were induced, whereas 
aliphatic glucosinolate biosynthesis 
genes were suppressed. Comparative 
analysis of the transcriptional responses 
of Arabidopsis and sweet pepper to western 
flower thrips and of white cabbage to 
onion thrips showed 1) conservation of 
the jasmonic acid biosynthesis and sig-
nalling pathways, 2) that genes involved 
in indole glucosinolate biosynthesis are 
upregulated, whereas genes involved in 
aliphatic glucosinolate biosynthesis are 
downregulated in both brassicaceous 
plants Arabidopsis and white cabbage.

The information generated will 
help to understand how plants defend 
themselves against these cell-content 
feeding insect herbivores. This study can 
be further followed up by exploring high-
resolution transcriptional data presented 
in this thesis to build gene-regulatory 
networks, to select potential regulators of 
or candidate genes providing resistance 
against thrips feeding that may be used 
by breeders to develop thrips-resistant 
plant varieties.


