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Abstract: [Objective] Our objective was to explore the key genes and the molecular mechanism during the
infection of Colletotrichum gloeosporioides, which could provide new insights into the genetic basis on
poplar defense pathways. [Method] The healthy poplar (Populus tomentosa LMS50) leaves were inoculated
with C. gloeosporioides. The dynamic changes of antioxidase activities of poplar leaves and key genes in the
plant-interaction pathway were investigated by physiological and biochemical assays and high-throughput
transcriptome sequencing. [Result] Malondialdehyde content, polyphenol oxidase activity, superoxide
dismutase activity and catalase activity in poplar leaves were increased at 6 d after inoculation. A total of
4 547 differential genes were screened between healthy and infected leaves, among which 2 262 were up-
regulated and 2 285 were down-regulated. Differential expression genes were distributed in many functional
categories, including sugar, lipid, secondary metabolite, glutathione, phenylpropanoid, amino acid,

unsaturated fatty acids metabolites and so on. A large number of transcription factors were detected to be
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activated during the infection, such as 27 WRKY, 23 ERF, suggesting that transcription factors play

important roles in response to pathogen stress. During the infection, the reactive oxygen species may act as

signals that modulate the activating of plant stress responses and disease resistance pathways. The results

were further confirmed by real-time quantitative PCR of six differential expressed genes detected by RNA-

seq, despite differences in magnitude. [Conclusion] The above results uncover several essential genes that

may play crucial roles in response to biotic stress. Pathways of glutathione, phenylpropanoid and flavonoid

biosynthesis may also be activated during the infection.
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Tab. 1 Statistics about filter and quality control results
FEA 2T iR ST BERRE T o GCA
Sample name Data amount/Gbp Percentage of reads passed filter/% Base error rate/% GC content/%
Oh_1 3.76 98.76 0.04 98.25 94.69 44.70
Oh_2 3.77 98.50 0.04 98.27 94.74 45.10
Oh_3 2.93 98.14 0.04 98.25 94.69 44.60
6d_1 3.00 98.12 0.04 98.16 94.58 44.78
6d_2 3.56 98.16 0.04 98.20 94.63 44.54
6d_3 3.60 97.40 0.04 98.12 94.48 43.70

¥ : Q2095 S A FN20 1B AL 5 AL IR LU AP s Q309 F B B30 Bl A |5 KB AL R EE 9]« Notes: Q20, proportion of base with a mass value of
20 to the total base; Q30, proportion of base with a mass value of 30 to the total base.
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Tab. 2 Statistical analysis of significantly differential expressed genes

FO 1Bk g TR EH
Up-regulated gene number Down-regulated gene number
>1.5 2262 2285
1.5~3 1 584(70.0%) 1807(79.1%)
3~5 542(23.96%) 417(18.25%)
>5 136(6.0%) 61(2.7%)

H: FC.ZE S F6'5 WU Dy b8 i R B BT 1A R R M0 o5 22 7 B B4R R 1 43 e - Notes: FC, fold change. In parentheses, the data is the
percentage of the number of up-regulated genes or down-regulated genes in the number of differential genes.
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Fig. 2 GO function enrichment of different experssed genes (DEGs)
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Fig. 3 KEGG enrichment analysis of DEGs
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Tab.3 KEGG enrichment analysis of DEGs
KOS KO ID fRi41i%4% Metabolic pathway FE A # & Gene number 0
A% F Up-regulation gene
Ko009105 FIHEBCHT Amino acid metabolism 0.026
Ko000940 K KE A A K Phenylpropanoid biosynthesis 34 <0.001
K009106 HAth Z FEFL K 1 Metabolism of other amino acids 34 0.026
Ko009108 S A T A0 4 2 AR Metabolism of cofactors and vitamins 30 0.136
Ko009109 i 5 2 {251 Metabolism of terpenoids and polyketides 27 0.057
Ko00480 2 e HE kA5 Glutathione metabolism 25 0.000
Ko000630 LR IR R Glyoxylate and dicarboxylate metabolism 14 0.055
K000941 ALY & Y Flavonoid biosynthesis 13 0.001
K000592 W RER A3 alpha-Linolenic acid metabolism 11 0.053
Ko000900 i A A WA A X Terpenoid backbone biosynthesis 11 0.059
Ko000350 fig Z AR Tyrosine metabolism 10 0.181
Ko000280 R LR RA T B IR AR Valine, leucine and isoleucine degradation 9 0.117
Ko000910 %At Nitrogen metabolism 8 0.056
TN Down-regulation gene
Ko09101 A Carbohydrate metabolism 92 <0.001
Ko009103 JIgAX 3 Lipid metabolism 58 <0.001
Ko09110 A AEAR =PI 1 A2 P04 X Biosynthesis of other secondary metabolites 36 0.023
Ko009108 S IR 1 A0 4 2E K 194X 1T Metabolism of cofactors and vitamins 31 0.022
Ko09106 HAth ZFERL A 1 Metabolism of other amino acids 25 0.188
Ko000500 VR FIFEREAC ) Starch and sucrose metabolism 23 0.001
Ko000940 R KE 2E Y4 B Phenylpropanoid biosynthesis 23 0.062
Ko000040 TR 4 BERS R 5 4t Pentose and glucuronate interconversions 15 0.030
Ko00860 N RN 43 2R Porphyrin and chlorophyll metabolism 13 <0.001
Ko000061 JiE B BREE 4% & B Fatty acid biosynthesis 12 0.008
K000562 WERRUEZ A1 Inositol phosphate metabolism 12 0.018
Ko00564 H il E Glycerophospholipid metabolism 12 0.145
K000062 KAE G2 Fatty acid elongation 10 0.008
K000460 FIEH M Cyanoamino acid metabolism 9 0.070
Ko000561 H s Glycerolipid metabolism 8 0.187

Ko00511 HAth Z HE[% % Other glycan degradation 7 0.012
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x4 BREFHITR
Tab. 4 Statistics of transcription factors

e s 1 1R Ha LESNEE 973 H e s 1 R #

Transcription factor family Number Transcription factor family Number Transcription factor family Number

\

MYB 36 SBP 7 Nin-like 2
ERF 34 GRF 6 LSD 1
ARR-B 1
SRS 1
BESI 1
Whirly 1
AP2 1
C3H 1
E2F/DP 1
NF-YA 1
WOX 1
RAV 1

bHLH 31 HSF
WRKY 27 ZF-HD
NAC 23 TALE
bZIP 14 CO-like
HD-ZIP 13 Trihelix
C2H2 13 TCP
MYB_related 11 LBD
GRAS 10 DBB
Dof 10 B3
GATA 8 YABBY
ARF 8 MIKC_MADS
G2-like 8 STAT

N W W R AR B LW DN
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Fig. 4 Statistics of transcription factors
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Fig. 5 DEGs involved in poplar-C. gloeosporioides interaction analysis by MapMan
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Fig. 6 qRT-PCR analysis of DEGs
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