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SULITA KLAKANKHALI : INDUCTION OF TOMATO POLYPHENOL
OXIDASES IN RESPONSE TO COMMON CUTWORM (Spodoptera litura)
AND JACK BEARDSLEY MEALYBUG (Pseudococcus jackbeardsleyi)
INFESTATIONS. THESIS ADVISOR : PROF. PIYADA ALISHA

TANTASAWAT, Ph.D., 78 PP.
INDUCTION/INSECT/PPO/RESISTANCE/Solanum Iycopersicum

Polyphenol oxidases (PPOs) are enzymes that catalyze the oxidation of phenolics
to quinones and have been implicated in the resistance of Lepidopieran insects in
tomatoes ( Solanum lycopersicum) . This type of resistance may result from either
constitutive or induced PPO levels. The objectives of this study were to evaluate the
induction of PPO levels in response to infestations by a chewing insect, common cutworm
(Spodoptera litura), and a sucking insect, Jack Beardsley mealybug (Pseudococcus
Jackbeardsleyi), and to evaluate expression patterns of PPO A, B, D, E, and F genes
in response to the infestations by both insects. The levels of PPO activity before and
after infestations were compared. It was found that after infestation by common
cutworms at leaf node 4, PPO activities increased about 4.2-146 fold (p<0.05) at the
injured leaf node 4, which led to 2-2.8 fold ( p<<0.05) increase in PPO activities at
upper young leaf nodes 1-2 and 1.6-7.7 fold ( p<0.05)increase in PPO activities at
lower old leaf node 6. While the infestation by common cutworms at leaf node 6
resulted in 4.9-72 (p<0.01) fold increase in PPO activity levels at node 6, leading to
1.7-3.6 fold (p<0.05) increased PPO activity levels at upper leaf node 4. However, no
increased PPO activity was found at leaf nodes 1-2. No significant differences in PPO
activity levels before and after infestations were observed at any of the leaf nodes

(nodes 4, 6 and 1-2) when either leaf node 4 or 6 was infested by the mealybug.



Various PPO gene members exhibited differential expression patterns in response {o the
common cutworm and mealybug infestations. Induced expression was only observed
in PPO B and D. When transgenic tomatoes containing PPO B::GUS fusion were
infested by the common cutworm, induced expression of PPO B was clearly observed
locally in insect-fed leaves, particularly in mature leaves (node 4) at major veins,
minor veins, petioles, and abscission zones. In contrast, the transgenic tomatoes
containing PPO D::GUS fusion showed clear induced expression, especially in old
leaves (node 6) at major veins, minor veins and petioles. Moreover, induced expression
was found in uninjured tissues adjacent and/or distant to the insect-fed sites (systemic
induction). Infestation by mealybug induced PPO B expression locally in insect-fed
leaves, especially in mature leaves while PPO D was induced locally particularly in
old leaves. The responses to infestations by both insects were partially similar in that
the highest induction was observed locally in insect-fed Jeaves. However, the induced
expression by mealybug infestation was usually only localized in vascular tissues and
the induced expression levels were lower than those induced by common cutworms,
which may lead to no significant difference in PPO activity levels before and after an
infestation by mealybug. These results indicated that insect infestations induced PPO
activity levels locally in injured leaves due to the induction of PPO B and D
expression. In addition, signals were transduced from infested tissues to other tissues
in tomato plants, resulting in increased PPO activity levels, which may help reduce
insect infestations. Therefore, breeding of tomatoes by increasing PPO levels may

enhance theresistance toinsect pests as well as minimize the usage of pesticide control.
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