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Differential pathway and gene expressions of endophytic
Phialocephala fortinii inoculated on Rhodiola crenulata
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(1. Institute of Applied Chemistry, 2. Institute of Biotechnology, Shanxi University, Taiyuan 030006, China )

Abstract: The development and metabolism of medicinal plant is affected by many factors, among which
the effect from endophytic fungi has been noticed recently and has become one of hot fields. In order to explore
the effect of endophytic fungi on gene expression in R. crenulata, RNA-sequencing was used to find genes
involved in metabolic pathways, and the differential genes were verified by real-time fluorescent quantitative
PCR. The method of 27**“ was used to analyze the relative expression levels of genes in related metabolic
pathways, which was used to verify the result of transcriptomics sequencing. The results showed that the
endophytic fungus, P. fortinii, could up-regulate the gene expression in lipid metabolic pathway of R. crenulata.
In signal transduction pathway, the genes were influenced at different level but the gene expressions were
significantly increased under control of Notch signaling pathway, which was 34 times of that in control. The
gene expressions of environmental adaption pathway were up-regulated in R. crenulata after inoculation of
P. fortinii. This study could provide help for further understanding on mechanism of plant-fungus interaction,
root cause of geoherbalism of medicinal plant and exploring bio-function of endophytic fungi.
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Tablel Amplification primerswith Q-PCR for differential genes of metabolic pathway in R. crenulata inoculated with P. fortinii

Genetic code Gene name Gene symbol Primer (5-3") Amplicon size/bp
c3416 gl il Sphingolipid delta-4 desaturase DEGS ; g?_gﬁ? Zég:\(/-i ?:(;\(T:Z %(_:2 224
c67561 gl il Pathogenesis-related protein 1 PR1 ; céicééi LTAGCGTA(; -I:;Tf ng: CI:AT cTGe 125
€74401_g1_i1 Auxin-responsive protein IAA 1AA ; i;%iﬁ g%ig;ﬁ;ﬁ%i ?gj: 174
c76552_g2 il Ethylene-responsive transcription factor 1 ERF1 ; %;TCTCC_:FC(;:%LTTCATJ g:éTA‘IT (;_ 201
c78146 gl il Auxin influx carrier AUX1 ; ii%%%i?’?';g E%LA_‘I_C; ((;;%AG‘GC 238
€83837_gl_i2 Pathogenesis-related protein 2 PR2 ; ;g?;g?i’:g%g%’;%%ﬁ%%AA 129
c89485 gl i1 SNW domain-containing protein 1 SNWLU/SKIP ; i-l(-:p/i\-l:rTTCéicéi?' ?gﬁ? g GG(?TC;ér 211
c106081_gl il Phosphatidylserine decarboxylase PISD ; ‘CI'-I'I-'-IC—:%L /_-I\_igig ﬁg}gﬁ: éé: 131
€139123 g1 il Acylglycerol lipase MGLL F: CTATA ATTCT GGCAT CGG 120

R: AGACT GTCAC GGAAC TGG

BELE @ NSERBTA—ER, &
Je M Excel 2016 A4t Er EZH A AL 2 2 A i rh
A3 KR P 2358 (M (AR X R0 B, ) 2724 (s
PR S A L A N R R, B EE 3 X,
Wr-4ME; s SPSS W AF A& 70 i (One Way
ANOVA) ##s 2 5 itk, AT E RS R EEER
(P<0.05) Ftk %t 2R (P<0.01).

ERE T
1 2 RNA BIREZERM

IS 1.0% IR HE B F KOO R sl RNA JE4T
Kl % B 28S rRNA AT 18S rRNA 4475 b H. IS R ik
MG, KU RNA MR (1), 4id NanoDrop
Kl & B OD 260/280 #zik 2.0 /it (% 2), ¥
RNA [f4li FEi s, 18 25 8Lein 2K,

M CK1

CK2 CK3 CLI CL2 CL3

5000 bp

1000 bp

500 bp
250 bp
100 bp

Figure 1 Agarose gel electrophoresis of total RNA extracted
from R. crenulata. M, CK and CL represent maker, control
group and treatment group, respectively

Table2 Quality detection of total RNA extracted from R. crenulata

Group RNA concentration/pg-uL™ Aoso/Aogo
Control 2.032 2.05
Treatment 2.157 1.97

2 WEEHE P fortinii SXTEISEXREENERA
M

BRI P 45 SR B, MILL T YRR, B P fortinii
X RACL SR I 3200 AN [A ik 7= 4k 1 jgmi,
LR 3048 4, FiIAERA 152 4 (K 2). H, &
i KEGG #¥i g i R W, semi Kk BN E
BRI (lipid metabolism). 15 5% 5 (signa
transduction) F13A$H33E N (environmental adaption)
MR A SEER R HUIX 3 /M 42 H o) 5
Wi B R ) L RO BIE FE 0 G, BTt e LR a0 s e 3K
0-4- i A BE RN (DEGYS). WiEH xEH 1 HK
(PRL). ERKZEWINEA IAA FEH (IAA). L4 N
BT 1 #KW (ERFL). A K ERHBHRAEFENR
(AUX1). A EH 2 B (PR2). & SNW 45y
WA H 1] (SNWL/SKIP). B A5 1t 22 2 I i 72 i 2
Kl (PISD) FHE5E H i g WA 2E K] (MGLL) 9 M2 [A]
(K 3),
3 SIMERMESH

=4 1.0% e Bl s I, 2% A1 K
AN R AR — B, AAFE A AR R 1 A
BRI i 25 S AU AR R DR 0 A ith 2k
(B 4), KR = — 5k, HEEIHNMZ
[F) 20 B P R A, U5 51 P SRR R
4 AERREEEPEERNREDH
41 NEEEMNARASERERHPERRENS
M NAETE P fortinii 5 RKIEA SR AR T HARS,
2L R MR AUk R R s A8k WL 5, 2 5 IR %=
RERPREEYRIGE T E, bS5 hwkRE
G PISD St HEAE LL, FAR XS 04 & B 4
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Figure2 The differentially expressed genes through transcriptome sequencing. A: The volcanic map of differential
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B: The number of up-regulated and down-regulated genes of R. crenulata inoculated with P. fortinii compared to CK
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Figure 3 Differential gene expression and pathway in R. crenulata inoculated with P.fortinii based on RNA-seq and Q-PCR. Red and green
mark was up-regulated and down-regulated genes and their relative quantity based on CK, respectively.
The bars of PR1 and PR2 refer to left- X-axis; the bars of PISD, MGLL, DEGS, SNWL/SKIP, |AA, AUX1 and ERF1 refer to right- Y-axis
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Figure 4 Melting curves of genes in metabolic pathways and
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Figure6 Effect of endophytic fungi on gene expression in signal
transduction pathway of R. crenulata. n=3, X+s. 'P<0.05,
“P<0.01 vs control. SNWI is involved in the Notch signaling
pathway which regulates the differentiation and development of
cells, tissues and organs through the interaction between adjacent
cells, and PR1, PR2, AUX1, IAA and ERF1 participant in plant
hormone signaling pathway
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Figure 7 Effect of endophytic fungi on the gene expression in
environmental adaptation pathway of R. crenulata. n=3, Xz=s.
"P<0.05 vs control.  PR1 and PR2 are involved in plant-fungus
interaction
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