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Abstract: In order to clarify the difference of jasmonic acid (JA) synthesis and signal pathway genes expression in pep-
per before and after aphid feeding, the molecular mechanism of JA pathway-mediated resistance to aphid in pepper was
preliminarily clarified based on the effects of aphid densities and infestation time. The aphid-resistant pepper variety
ZDC and aphid-susceptible pepper variety DYJJ were used as the materials. The expression changes of JA synthesis
pathway genes (LOX2, AOS, AOC and OPR3) and signal pathway genes (COI1 and JAR1) related to plant defense were
analyzed by real-time quantitative PCR after aphid density (20, 30, 40, 50 and 60 aphids / leaf) and feeding time (6, 12,
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24, 48 and 72 h). The results showed that under different aphid population densities and infestation time, the expression
levels of the four genes in JA synthesis pathway in ZDC were generally significantly higher than those in DYJJ, while
the expression levels of the two genes in signal pathway were generally significantly lower than those in DYJJ. Under
the condition of low aphid damage level, there were significant differences in the expression levels between resistant
and susceptible pepper varieties, and the peak and trough time of some gene expression were basically the same under
the same aphid population density. Under high level of damage, the difference between resistant and susceptible pepper
varieties decreased significantly. The above results showed that JA synthesis and signaling pathways AOS AOC and
JAR1 genes might have the potential to be used as molecular indicators for the identification and evaluation of aphid
resistance in pepper, which could provide a theoretical basis for the evaluation and innovative utilization of
aphid-resistant germplasm resources in pepper in the future.
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pathway; signal pathway; gene expression
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Fig. 1 Schematic diagram of plant jasmonic acid synthesis and signal pathway
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Fig. 2 Eco-box diagram of pepper aphid
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Tab. 1 Primers for qPCR analysis of JA synthesis and signal pathway genes in pepper
5194 i RS JF (5-3) I RPN

Primer name Gene ID Sequence (5'-3") Tm/C Product size/bp
CaActin-F AY572427.1 GCTGTTCTTTCCTTGTATGC 513 156
CaActin-R ATCAGTTAGGTCACGTCCAG 53.8

CaLOX2-F FJ377708.1 ATGGCGTTCGCTTACTAATTCA 54.0 185
CaLOX2-R CAGGCTTGGAGTTCATCATCTT 54.7

CaAOSF DQ832720.1 CCCACGACGCATTATTTGA 52.8 168
CaAOSR GTCCGTTTGACCATAGCACAT 55.2

CaAOC-F LOC107854684 ATAACAGCAGGACTCTGCAT 533 147
CaAOC-R CGAGGTAAGTGTCCTCGTAG 54.5

CaOPR3-F LOC10787738 GCGATACGCCTCTCCAATTA 51.4 169
CaOPR3-R TAATCACTTGCCGCTTTAGG 533

CaCOI1-F LOC107871102 TGGGGGACTTACTGATGTAG 53.1 136
CaCOI1-R CTAGTTTTTGCAGGCTAGGA 51.7

CaJAR1-F XM_016682705.1 TCGTTCGTTGATGCAGGATAC 54.8 133
CaJAR1-R GGCTAACAGCACCTCCTAATC 55.4
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Fig. 3 Expression of LOX2 in resistant and susceptible pepper variety with different
densities of peach aphids at different time
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Fig. 4 Expression of AOSin resistant and susceptible pepper variety with different

densities of peach aphids at different time
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Fig. 5 Expression of AOC in resistant and susceptible pepper variety with different

densities of peach aphids at different time
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Fig. 6 Expression of OPR3 in resistant and susceptible pepper variety with different
densities of peach aphids at different time
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