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Abstract; The effects of endophytic fungus Metacordyceps Sung LrRF8 on dry mass of leaves, bulbs, and
roots of Lycoris radiata (1’Hér.) Herb., accumulation of NO, H,0,, TAA, SA, and GA, and expression
of key genes involved in Amaryllidaceae alkaloid biosynthesis were investigated by establishing a
interaction system of single endophytic fungus-sterile tissue-cultured L. radiata seedlings, and the
mechanism by which LrRF8 promotes alkaloid accumulation in L. radiata was elucidated. The results
show that compared with the control (non-inoculation) group, LrRF8 inoculation significantly increases
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the contents of galanthamine in leaves and bulbs and narciclasine, lycorine, and galanthamine in roots.
Further studies reveal that LrRF8 inoculation can induce differential bursts of NO and H,0, in different
tissues of L. radiata, with the most significant induction effect in roots; meanwhile, LrRF8 inoculation
causes differential accumulation of IAA, SA, and GA in different tissues of L. radiata, primarily
promotes GA accumulation in leaves and IAA and SA accumulation in roots. Additionally, LrRF8
inoculation for 7 d significantly increases the relative expression of PAL and OMT in leaves and bulbs,
and PAL in roots of L. radiata; LrRF8 inoculation for 14 d significantly increases the relative expression

of PAL and CYP96TI in leaves, PAL in bulbs, and PAL, TYDC and CYP96TI in roots. In the whole

seedling, exogenous application of signaling molecules and plant hormones can promote alkaloid

accumulation in L. radiata, the exogenous application of SNP increases the relative expression of
CYP96TI, exogenous application of H,O, upregulates those of TYDC, OMT, and CYP96TI, exogenous
application of TAA elevates that of TYDC, exogenous application of SA enhances those of PAL and
CYP96TI, and exogenous application of GA promotes those of OMT and CYP96TI. In conclusion,

compared with pot culture systems, the single endophytic fungus-sterile tissue-cultured L. radiata

seedlings interaction system established in this study eliminates the interference from environmental
microorganisms and demonstrates that LrRF8 inoculation promotes alkaloid accumulation in L. radiata,
among which NO, H,0,, and TAA, SA and GA signals play crucial regulatory roles at gene expression

level.

Key words: endophytic fungus LrRF8; Amaryllidaceae alkaloids; NO; H,0,; plant hormone;

gene expression
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LrPAL_Rev TAGGAGGACCAAGCAAGGAGGTGC
LrTYDC_Fw ACCATCGTCTCTGTTTCATCTGTC
LrTYDC_Rev TTGCTTCTCTCATTCTCATCCGTA
LrOMT_Fw GGGAGGTGACTGAGAAACATGAAT
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Fig. 1 Effects of inoculation with LrRF8 on dry mass and alkaloid content in each tissue of Lycoris radiata (L Hér.) Herb.
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Fig. 2 Effects of inoculation with LrRF8 on NO and H, O, and hormone contents in each tissue of Lycoris radiata (L’Hér.) Herb.
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Fig. 5 Effect of inoculation with LrRF8 on expression of key genes of alkaloid synthesis in each tissue of Lycoris radiata (L’Hér.) Herb.
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