[DEXyESI

Acta Microbiologica Sinica

2022, 62(7): 2835-2849
http://journals.im.ac.cn/actamicrocn ;
DOI: 10.13343/j.cnki.wsxb.20210763 w2 i

Research Article Bitik=s

I T SR kSRR P 2 2 5 R T8 B 5

BIE Y BT AR, KA BEE DRR' GHR

1 PRl Rz be, R IX A ZHER T REEAML R ELALEE, =/ B 650224
2 PUmMOl REAEM Z R RS B, M SRR E B A SR, =~/ B 650224

RS, BRifss, HHE, ks, RIEE, Dk, A&, ASEF RS IMERAR oy 25 5l A W 2R KGE A 9T . il
EWIEEIR, 2022, 62(7): 2835-2849.

Wei Yuqian, Chen Jianxin, Zheng Yanling, Zhu Yongjin, Zhou Aiting, Ma Huancheng, Wu Jianrong. Diversity and adaptability of
endophytic microorganisms in coralloid roots of different species of Cycas. Acta Microbiologica Sinica, 2022, 62(7): 2835-2849.

i E: 18] 54%(Cycas sp) LR, tbETFRTS T RMBEAFGRBATHRS
RN AMEMRH FIRFZ . TR FARAER — A3 T L IFRAR A £ A AT K o B 520
WA GG E AR GAFEAR, [ %] RAZER A HAS )| 4 EHEAE R
5 A% B) B R B AY AR IRARBAT T 50 T, 4 T HARB AN ER . Zhae K B Ao XKishd kit
Aoy 270, [2R] 28R TR R4k o) W IRAR A £ Sk D 69 R KB KB EARKRARR], 12
AR F A S, EAR KR LR KB AT & 1 (Basidiomycota). T E# 11(Ascomycota).
£ B 1 (Glomeromycota) %= 14 & & 11 (Cryptomycota), 488 FK-F LR FRBEH L mF ]
(Cyanobacteria). %7 B Il (Proteobacteria). /3% & I (Firmicutes). ¥274K ] (Spirochaetes)F= 7% 4,
& 1 (Actinobacteria). FR A6 A EEL B RFmB RO MAEAMBEZAN FEGE—T£7F. &
mE I ERE A BHELHK. £dAskf it M F eidast FEL G T et R4k, mAKRE
AR R 1AL T ke ARt F RS T EEHK. FAHLTK, edhskFfmangk, @il
KEGG # 48 J& b 3t 547 £ IS B A 7R 4k 18 Sk 2 4 6 2 ¢ R GR IR B 2 8 £ 2 5 303538 0 A 48 S A

HETH: HEHRPEIEA (31860208, 31560207); T AHFALHRI(2019YFD100200X); 76 g Mol k2 AR £ 4
N TR AR R 8 AT HI AT H (2018HCO014); = M4 2 TR =098 5£42(2021Y274)

Supported by the National Natural Science Fundation of China (31860208, 31560207), by the National Key Research and
Development Program of China (2019YFD100200X), by the Yunnan Provincial Innovation Team on Kapok Fiber Industrial
Plantation (2018HCO014) and by the Scientific Research Fund Project of Yunnan Provincial Department of Education
(2021Y274)

*These authors contributed equally to this work.

*Corresponding author. E-mail: 1176279044@ qq.com

Received: 9 December 2021; Revised: 10 March 2022; Published online: 29 March 2022



2836 Wei Yuqian et al. | Acta Microbiologica Sinica, 2022, 62(7)

AR K. 4R & 9 AR K AL 4 45 4K 3t (carbohydrate metabolism) . & & B2 X, #f (amino acid
metabolism) . & B 4 M 6937 & . He 9| F= 4 % (folding . sorting. degradation) & 1% %5 4% -3 (signal
transduction) 8y Z A6 A F A A F 5 . [46 ] A T R — 3.2 69 T E 4K 69 I BRAR A A A M 89
HHEBAETVKF LEAKRAR, {2t FEA £740H., BHRBEANGBE DB REAH LS50 RE
Fa B KA W o mA KM IR TREFKEL FTRTERAIENETZRAEFZ—,

KB A4k MIRRAMAEY, REBHE; BHESHM, RESAH

Diversity and adaptability of endophytic microorganisms in
coralloid roots of different species of Cycas

WEI Yuqian'?*, CHEN Jianxin'*, ZHENG Yanling', ZHU Yongjin', ZHOU Aiting',
MA Huanchengl, WU Jianrongl’z*

1 Key Laboratory of Biodiversity Conservation in Southwest China, State Forestry Administration, Faculty of
Forestry, Southwest Forestry University, Kunming 650224, Yunnan, China

2 Key Laboratory of Forest Disaster Warning and Control of Yunnan Province, College of Biodiversity Conservation,
Southwest Forestry University, Kunming 650224, Yunnan, China

Abstract: [Objective] Cycas sp. is a rare and endangered tree species and can live stably in dry and
hot valleys for a long time, which is closely related to the microorganisms in coralloid roots. The paper
explored the differences in the species and community composition of endophytic microorganisms in
coralloid roots of different species of Cycas under the same habitat. [Methods] Five Cycas coralloid
roots of the same genus and different species in the Panzhihua park in Sichuan Province were
molecularly identified by metagenomic sequencing technology, and the differences in microbial types,
functional genes and metabolic pathways among Cycas plants were analyzed. [Results] The dominant
groups of endophytic microorganisms in the samples were basically the same at the phylum level but
with different relative abundance. Basidiomycota, Ascomycota, Glomeromycota and Cryptomycota were
the dominant groups in the fungal kingdom, and in the bacterial kingdom Cyanobacteria,
Proteobacteria, Firmicutes, Spirochaetes and Actinobacteria were dominant. There were some
differences in the relative abundance of microbial communities of different species of Cycas in the
fungal and the bacterial kingdoms. The relative abundance of Cyanobacteria in Cycas pectinate,
C. panzhihuaensis, C. rumphii and C. guizhouens was much higher than that in C. balansae, while the
relative abundance of Actinomycetes and Glomeromycota in C. balansae were much higher than that in
C. pectinate, C. panzhihuaensis, C. rumphii and C. guizhouens. Through KEGG analysis, it was found
that the differentially expressed gene functions of microorganisms among different species of Cycas
were mainly related to environmental adaptation and energy metabolism pathways. There were
abundant functional genes in carbohydrate metabolism, amino acid metabolism, folding, sorting, and
degradation and signal transduction. [Conclusion] The dominant groups of endophytic microorganisms
in the coralloid roots of different species of Cycas planted in the same place were basically the same at

the phylum level, but the relative abundance were different. Cyanobacteria and Actinomycetes in the
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coralloid roots participated in the synthesis and metabolism of nitrogen and carbohydrates, which may

be an important factor for Cycas to adapt to the barren environment of dry and hot valleys.

Keywords: Cycas; endophytic microorganisms in coralloid roots; metagenomics; community diversity;

cluster analysis
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1.3 = DNA 2

¥ 30 mL JETA/K A 10 PHUTC B 3 B BRI
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Table 1 Information table of Cycas samples

Samples name Number
Cycas pectinata CYRPI1
C. panzhihuaensis CYRP2
C. guizhouens CYRGI
C. rumphii CYRHI1
C. balansae CYRBI1

(BCIH IR N A= B e R A RS W) )4 B R AE A
W] Fh i 75 2k 3 391 R AR 19 S DNA, JF R A
NanoDrop 4366 EE TR AL & 5. DNA By R
R
1.4 HEFBANF KL EHE

W 2liAb IS B A kg A T T UK AT
R AE Py ARG BRZA Wl Ay 2 B LAl s, il
¥ JE W IR P 438 3 Fastqe P17 RHE, A 307
438 i3 metaSPAdes A7 HE N 414135, 1l QUAST
TP AT AR A RPN, AR NSO R/NRAR 2
RELEI, B A e A T R L 5 o A
1.5 M FEESTEER

# Unigenes 5 NR_mate JEJETT ELXT, $615
Yy B . s B Unigenes 5 GO il KEGG %4
P e LT, X DR B R B AT b (R
TEPRN . Dhfig . FEPE AR T3 B S e
2R BT .

2 X504

21 NMEFEERAPHMEHEE

5 RO IR A DNA I 45 R0
%2, IR 343 729 342 KIREES, FiEE
il J5 53] 336 367 622 £ MUF I, B RF I
HIF AR NT 1%0 (Qso) ITRILEE T 90%,
KH contig BRI ATINRE /BT, IR
GC F LN 37.54%40.43%, 45FFEMH, Wl
P ECE PT SRR R, BB o8 B ML AR BLAE i
VIR (R 2R

R2 TRMOFHMMRRAMEYEBERANFLER

Table 2 Microbial metagenomic sequencing results of coralloid roots microorganisms in different Cycas

Samples Raw read Clean read Q30/% Contigs GC/%
CYRPI1 82179 874 80 358 720 93.93 27 742 38.43
CYRP2 58 639 146 57 858 874 93.37 24199 38.15
CYRGI1 81 871 030 80 753 106 94.73 73 133 38.71
CYRHI1 58919 316 55918 934 95.22 23 941 37.54
CYRBI 62 119 976 61477 988 95.07 82 426 40.43
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Figure 1 Venn diagram of coralloid roots microorganisms in different Cycas.
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Figure 2 Relative abundance of coralloid roots microorganisms in different Cycas on superkingdom (A),

phylum (B), family (C) and genus (D) levels.
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Figure 3 Relative abundance of coralloid roots microorganisms in different Cycas on bacteria phylum (A)

and family (B) levels.
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Figure 4

Cluster map of the abundance of coralloid roots microorganisms in different Cycas on

Actinomycetaceae (A) and Actinomyces (B) levels.
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Figure 5 Relative abundance of coralloid roots microorganisms in different Cycas on eukaryota phylum (A)

and family (B) levels.
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Figure 6 Annotation results of functional genes in the second layer of KEGG.
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Figure 7 Annotation results of functional genes in the third layer of KEGG.
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