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Transcriptome analysis on symbiotic molecular mechanism of Armillaria mellea
and Gastrodia elata
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Abstract: Objective In this study, Armillaria mellea and Zhaotong Gastrodia elata vegetative stems were used as the experimental
material to reveal the symbiosis molecular mechanism of A. mellea infecting G. elata through comparative transcriptome sequencing
analysis. Methods Trizor reason (invitrogen) was used to extract RNA from vegetative propagation stem samples, and the sequencing
library was established and sequenced. Results The results showed that 38 838 sequences were annotated when G elata symbiosis with
A. mellea. Under false discovery rate (FDR) < 0.05 and log2 value (fold change) > 1 screening conditions, there were significant
differences in expression levels among the 23 333 genes, in which 1 595 genes up-regulated and 21 738 down-regulated expression.
Based on the transcriptome analysis, unigenes associated with the extracellular enzyme gene cellulase, xylanase, laccase, and
polygalacturonase genes were 21, 6, 39, and 6 genes, respectively, in which the number of corresponding differentially expressed genes
were 9, 3, 23, and 4, respectively. The expression of all these unigenes were down-regulated except for one cellulase genes. The number
of unigenes related to anti-oxidant enzymes superoxide dismutase, peroxidase, and catalase were 13, 7, and 17, respectively. The
differentially expressed genes respectively were 6, 7, and 7, all of which were down-regulated. In addition, these genes were selectively
confirmed by real-time PCR. Conclusion The life activites of 4. mellea which infect and symbiosis with G. elata declined, meanwhile
G. elata did not produce biological stress for 4. mellea. This study provides a lot of valuable genetic resources for further studying the
symbiosis molecular mechanism of A. mellea and G. elata.
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# 1 RT-qPCR # #4575(49
Table 1 Specific primers of RT-qPCR amplification
FEH g4 (3°-5") 7=#ibp

F4E & (Unigene 0003140) F-CGTTCTTATGGACAGGTGCTA 256

R-ATTATCTCGTGGCGGATGATG
FHERE (Unigene 0003979) F-AGTGTATGCGTGGGATGTCA 250

R-GATGCCGATGCCGTCAATAG

%W (Unigene 0008131) F-TCTTGCGACTCCATCCTGC 142
R-GCGACAACCGTGCTTCTGA

Z RHEFUAEBSRRESY (Unigene 0005760) F-TACCTCTCACCGCTCCTCAC 321
R-TTCGCAATCCTCGCACCTC

BEANYEALEE (Unigene 0005766 ) F-TGAAGCAGTTGAACGAGGAA 310
R-GTGACGAGCCAGACATACC

T EALYEE (Unigene 0021256) F-AAGTCCGCTTCGCTTCATTG 214
R-GGTGGCTTGTAAGTTGGTCAG

AL EEE (Unigene 0004169) F-TCATCCACACGCAGAAGAGG 120
R-CACGGTCGCTGAACAGAATC

WZEA 18 S (Unigene 0002280) F-TGTCTCGTTCCGTTGGCTAT 138

R-GCGTCACCGTTCGTATCAG

F<2 HBEERES
Table 2 Data filter statistics

FEdh I JERT reads LB 1 PE)5 reads U H (\5Lk/%)

reads K& GC/% #kAM0 (5 EH/%)

RBEAN L Chith/%)

A 29766 532 29233595 (98.21)
GA-A 97 497 046 95 504 543 (97.96)

9519 (0.03>
52748 (0.05)

150 51.69
150 46.84

523263 (1.76)
1938870 (1.99)

FRUR N 2 A E LT
Data in the table 2 is average of two biological repetitions
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Fig.1 Venn diagram of four database annotations
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different (the criterion is FDR < 0.05, the difference multiple is more

than twice), the black point is no difference
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Fig.2 Volcanic map of differential expressed genes
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Fig. 3 Classification of differential expressed GO genes
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Table 3 Gene expression analysis of extracellular enzyme
and anti-oxidant enzyme of A. mellea and symbiosis A.
mellea of A. mellea and G elata

| Unigene &A% _IRFRIAFEREL FRFIASER4L
AU 21 1 8
ARF NG 6 0 3
pE 39 0 23
EZ Sk 6 0 4
AL 13 0 6
WA 7 0 7
AR 17 0 7
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Fig. 4 Relative expression levels of extracellular enzyme
gene and antioxidase gene in A. mellea and symbiosis A.

mellea of G elata and A. mellea
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