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Relationship between yeast-like symbiotes and amino acid requirements in the rice

brown planthopper Nilaparvata lugens Stal Homoptera Delphacidae
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Abstract The aposymbiotic Nilaparvata lugens St&l was obtained by three-day high temperature treatment 35°C  and
then reared on chemically defined diets with one of 20 amino acids deleted. The relative growth rate and number of yeast-
like symbiotes of aposymbiotic N. [ugens were studied. The results showed that ten essential amino acids were more
important for the growth of aposymbiotic V. [ugens than ten non-essential ones and the number of yeast-like symbiotes
increased in V. lugens especially in aposymbiotic ones which were reared on diets with one of essential amino acids
deleted. The amino acid composition and activity of transamidase in aposymbiotic V. lugens reared on the complete diet
D-97 were also tested. There was no change in protein composition in aposymbiotic N. lugens but the total amount of
free amino acids increased significantly and the ratio of essential amino acids decreased with the molar percentage of
essential amino acids such as histidine isoleucine leucine lysine methionine and phenylalanine decreased markedly.
The results suggested a relative reduction of the essential amino acids be an important factor on hindering protein
synthesis. The activity of glutamine synthetase GS and alanine aminotransferase ALT increased obviously —while
aspartate aminotransferase AST decreased distinctly. Combined with the result that glutamine increased remarkably it
was inferred that yeast-like symbiotes may use glutamine as resource to synthesize essential amino acids.
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Fig. 1 Relative growth rate of Nilaparvata lugens on different artificial diets
A B Relative growth rate mean+ SD B =
- / % 100 Variation of relative growth rate  RGR  between treated and untreated insects
on the same diet= RGR of treated insects — RGR of untreated insects /RGR of untreated insects x 100 C
= - / x 100

Variation of relative growth rate  RGR  for the same insects on the deleted artificial diets and complete diet D-97 = RGR of insects on deleted artificial diet
— RGR of insects on complete diet D-97 /RGR of insects on complete diet D-97 x 100 * **

P <0.05 P<0.01 2 3 Significant differences between treated and untreated insects on the same artificial diet at P <0.05 and P <
0.01 respectively the same for Fig. 2 and Fig. 3 % P <0.05 2
Significant differences between treated insects on diets with single amino acid deleted and those on the complete diet D-97 P <0.05  the same for Fig.

2 % P<0.05 2 Significant differences between the untreated

insects on diets with single amino acid deleted and those on the complete diet D-97 P <0.05  the same for Fig. 2.
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Fig. 2 Population of yeast-like symbiotes in the Nilaparvata lugens on different artificial diets
A + The number of yeast-like symbiotes per mg insects mean+ SD B
= - / x 100 Variation of yeast-like symbiotes YLS between treated
and untreated insects on the same diet=YLS number of treated insects — YLS number of untreated insects /YLS number of untreated insects x 100 C

= - /
x 100 Variation of yeast-like symbiotes YLS number for the same insects on the artificial diets with single amino acid deleted and the complete
diet D-97 = YLS number of insects on artificial diet with single amino acid deleted — YLS number of insects on the complete diet D-97 /YLS number of
insects on the complete diet D-97 x 100.
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Fig. 3 Content of amino acid in treated and untreated Nilaparvata lugens feeding on the complete diet D-97 mean + SD

AC Free amino acid B D Hydrolytic amino acid.
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Table 1 The total amount of amino acids nmol/mg fresh weight of insect and ratio of essential
amino acids in treated and untreated Nilaparvata lugens wmean+ SD
Free amino acids Hydrolytic amino acids
Total amount Eaa Ratio of Eaa Total amount Eaa Ratio of Eaa
Untreated insect 59.603 +4.337 0.424 +0.015 1171.315+42.141 0.363 +0.004
Treated insect 95.570 +9.031 0.387 +£0.014 1204.217 £ 171.758 0.339+0.020
Significant level 0.003 0.037 0.720 0.051
Eaa Note Eaa represents essential amino acids.
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Fig. 4 Changes of the ratio of each free amino acid to its counterpoint of hydrolytic ones between treated and untreated Nilaparvata lugens
Increase rate= A-B /Bx 100 A= The ratio of each free amino acid to its
counterpoint of hydrolytic ones in treated insects B= The ratio of each free amino acid

to its counterpoint of hydrolytic ones in untreated insects.
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2 GS ALT AST U/mg +

Table 2 The activity U/mg protein _of GS ALT and AST in treated and untreated Nilaparvata lugens mean+ SD

GS activity ALT activity AST activity
Untreated insect 136.38 £22.19 16.01 +2.77 81.56 +10.80
Treated insect 296.42 +44.72 30.53+4.97 62.64+1.94

Significant level 0.005 0.012 0.040
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