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High throughput sequencing analysis of Stellera chamaejasme L.
root endophytic microorganisms in Gansu alpine grassland
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Abstract: [Background] Stellera chamaejasme L. is one of the landmark plants of natural grassland
degradation in China. The root endophytic microorganisms play an important role in the process of
invasion. It is of great significance to explore the root endophytic microbial community to the utilization
beneficial microbial resources, and to prevention and control of the Stellera chamaejasme L.. [Objective]
The purpose of this study was to explore the endophytic fungi and bacteria composition and diversity in the
roots of Stellera chamaejasme L., a poisonous weed in different alpine grasslands at the eastern foot of Qilian
Mountains in Gansu province. [Methods] The composition and diversity of endophytic fungi and bacteria in
the roots of Stellera chamaejasme L. in different alpine grasslands at the eastern foot of Qilian Mountains in
Gansu province were analyzed by Illumina MiSeq high-throughput sequencing technique. [Results] The
results showed that Ascomycota in different alpine steppe was dominant in fungi in the roots of Stellera
chamaejasme L. from different alpine grasslands. Cyanobacteria, Proteobacteria and Actinobacteria
belong to the dominant groups in root endophytic bacteria. The operational taxonomic unit (OTU) number
and Shannon diversity index of fungi and bacteria in G4 sampling site were higher than those in the other
four sampling sites. Principal coordinate analysis (PCoA) showed that there were some differences among
endophytic fungi and bacteria communities in the roots of Stellera chamaejasme L. in different alpine
grasslands. One-Way ANOVA analysis and Pearson correlation analysis showed that the community structure
of Stellera chamaejasme L. fungi had little correlation at the genus level, while the bacteria had a certain
correlation at the genus level. [Conclusion] The purpose of this study is to further develop and utilize the
endophytic fungi and bacterial resources and provide theoretical reference for elucidating the community
structure and ecological function of endophytic flora of Stellera chamaejasme L..

Keywords: endophytic microorganisms, Stellera chamaejasme L., high-throughput sequencing technology
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Figure 1 Dilution curve of microbial fungi (A) and bacteria (B) in the sample
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Figure 2 Classification of fungal phyla level (A) and class level (B) within roots
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Figure 3 Classification of bacteria phyla level (A) and class level (B) within roots
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Table 1 Analysis table of microbial Alpha diversity in rhizosphere soil

Sample name Effective tags OTU (97%) Shannon index (97%) Chaol index (97%) Coverage rate (%)

Fungi Gl 54 342 48 1.24 63.00 99.65
G2 55359 22 0.72 24.50 99.75
G3 34 995 50 1.43 63.13 99.71
G4 22 189 49 1.69 125.50 99.66
G5 52 993 42 0.42 51.75 99.83

Bacterial Gl 49 769 251 1.77 402.44 96.73
G2 29 717 241 1.77 367.06 96.76
G3 72 304 274 1.69 367.35 97.04
G4 34 045 624 4.81 747.37 86.78
G5 19 867 668 5.69 721.31 81.95

Shannon #§ %X} F#E & 10 2 6 40 B 45 3R BoR
G5>G4>G1=G2>G3, G4 il G5 B RAE 5S4 Fil
ZREM R T R R T4 3 Ak, R,
BRI Z RTINS, G4 FEHL I IRl 24
S ERI S =i

X EERFERNA R B AR R T o)
Mr, FFEXH&EEMEME Bray-Curtis 1B HEFT4E1T,
D2 I S I [ & e N A A SN £ A D S V1
ZHRNER 2 Fron. EEEKTEE, G35 G5 XA
M IF (RN, 2% BH P R 4 2 R o —
B, P G AR BE AR A LA R A A AR IR
AN, G1. G2 #EShS GS REHIRE S I B (R, 16
AR P A EL R IR GS FE 25 Sk
TEMEKE |, G4 55 G5 PiHiE s i), Uirimg
b Fity A AR B AR A AT A AR A RS LR B, T G

*2 TREEREBMENERE LRI TR
Table 2 Comparative analysis of microbial complexity
among different samples

Sample name Gl G2 G3 G4 G5
Fungi Gl 0.00

G2 069 0.00

G3 080 0.84 0.00

G4 078 046 0.88 0.00

G5 097 097 023 094  0.00
Bacterial Gl  0.00

G2 056 0.00

G3 048 047 0.00

G4 0.61 0.60  0.55 0.00

G5 064 0.62 056 0.30  0.00

b5 G5 RFFRUERBIAH ZE SR, Ud W] P AR 3 4 A 4
(LSRR N s S DN
24 AEMXIHERSEFRRAYEDEES
MIBE S

HRIEARTE 5 A RAE SRR R K- A
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FRE L ] 22 5% 2 D2 AT RIS F At
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(Thelephora) 1 %} & % 5 G2 ¢ M 4 #% il J&
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(Fusarium) . M % J& (Aspergillus) . i % & J&
(Phialophora). M:AJ& (Cylindrocarpon)Tt G3 FEHb
X & S B AIRTCJE (Neonectria) . #EE2 B
J& (Truncatella) . ¥i#J& (Cladosporium)tE G4 FEHb
MXTE 4 /DNEKEE (Rhinocladiella) . WA )&
(Copronia), K& J¢J&(Capronia)fE G5 FEHUAHXS &
. Gl HEHIRESL R G2 HEHIRE SR AEE) T —e,
32 B9 b AL R - 598 EC TR I AR R N A TR AR
AR AN 15 o

PEHFE B i w19 35 Al e S A A
R E B R B E (B 4B), i KB RIR
1l ) B A AR BEAR N R AR RIS AR TE 25 5% TE G
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Figure 4 Clustering map of fungi (A) and bacterial (B) species abundance in roots
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Figure 5 PCoA analysis of fungi (A) and bacteria (B) in the root of Stellera chamaejasme L.
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Table 3 One-way ANOVA analysis of each sample

Sample name Gl G2 G3 G4
F P F P F P F P

Fungi G2 2.430 0.119

G3 0.222 0.638 3.820 0.051

G4 0.525 0.469 3.488 0.062 0.001 0.981

G5 0.002 0.962 2.427 0.119 0.245 0.621 0.264 0.607
Bacterial G2 0.004 0.952

G3 1.030 0.310 1.241 0.265

G4 74.654 <0.001 79.795 <0.001 66.032 <0.001

G5 87.921 <0.001 94.383 <0.001 78.745 <0.001 0.193 0.660

Fz 4 FEH G Pearson HHXMEDHT
Table 4 Pearson correlation analysis of each sample
Sample name Gl G2 G3 G4
Correlation P Correlation P Correlation P Correlation P
coefficient coefficient coefficient coefficient

Fungi G2 0.998 <0.001

G3 0.161 0.583 0.174 0.552

G4 0.775 <0.001 0.780 <0.001 0.165 0.573

G5 —0.066 0.824 —0.052 0.861 0.973 <0.001 —0.006 0.983
Bacterial G2 0.997 <0.001

G3 0.999 <0.001 0.998 <0.001

G4 0.977 <0.001 0.980 <0.001 0.976 <0.001

G5 0.925 <0.001 0.923 <0.001 0.912 <0.001  0.962 <0.001

3 WS4
PN A RN =18 =l )5 a7 s 5 i
AR TR AL AR 2R VE ST TR S5 A RRIIE S 45 SR R
A HU N AE L OTU U 7E 22-50 Z 0], F3ER 1]
O], T H G4 RN AR LR ARSI Chaol
BRI o A HUNAEANE OTU Kt 7E 241-668 2
], G4 4 Hiy PN AE 20 TR A e 5 $50RT Chaol 35 850t =i o
L, G4 S AR AR N A B et K E 8 e o
FARFRATEE R Bon, Gl FEHBEL R RE IS 4540 5 3
A 4 M2 (8] 25 SRR A5 FEHL A PR RV 22 (R 25 57
YRR, 1B G4 55 G5 R0 20 T 74 45 40 55 R Al
PUG4 5 G5 Pt PR BT, BE IR AR
DA A B TE AN [R) b 5SS O TR] B 25 48 2 N B 2k
PEo X5 Jin S5 X VU AR P9 A T RO B AR A —
B4, One-Way ANOVA 43475 Pearson #HG1: 43

Prati Rk, B A IR AR 9 2R ORI G A S
T AE — 2 A DGE . A, S 4 B0
PG LI L 9 B A R AR s S0 200 7R 1) O B 5 2
SE LR AN [ 3t B A AR BEAR s - S R 114 7
VAR 2E O T EL A WA 4L A B AR
A —EADCE s WA ST e T R A BB AR
T R A B SR A W e v R TE R 5
Wi 2, S A DI R N AR B ) HoAT — E Y
SR s TR RN [l X F AR A2 L L AR
WARRET T 0B S 5E , 4P REW I A R T A
A FLRE R A A X e I, B A AR B
PR P9 A TR AT E B 22 s 31 HC A K b S PR 5 I
FRIRZIR , ELREVR 2 RIS . IS 94 )5
X i A AR A A S B B — E B 40
BT IR 5 A HLX IR BEAR N 2E
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WHE T, W P a5 R B, RN
FEUFEER I, RANKEINER 25 4T
FELIEME ., BRET], BEETTRhE. X5
Jin 2T PG A [F] VA HBR BE T B A AR A AR N A T
TV 285 000 245 S Rk = I i b B 20 1 1) B
TRAFAR N EL I E 45 R o — 5, B BRI
PIFRERIT I E, M@ PO E T AL E A
FEWR ] W h AR EE S H A A 5 2e F AN g o 5
AR L AT e, AP 2Bl . Hom
R 3 b DX H B oy AR LR F Y A R
N, FERE N EEE N &R (Aspergillus) |
B T18 8 (Fusarium) . ¥R2% & (Rhizopus) FIHE S HU )&
(Alternaria), EN1¥JETFHF], KU R H
P e B L T T TR ], Tk el
XoF 6 R 55 1 LA D N A A TR AT O b
T, BRI T AR A2 AT R R (Bacillus) |
575 1 JE (Streptomyces) 35, F5 H 28 B A0 40
JEIAZNEN 1K, 4558 W NAE AT 282
WITSMAER ], X SRR —3. It
A, AT R, A EG AR B AR N LIRS A
P FEA R E B A, PR A b R
THEm, FRRZFERNAEFNAH AR,
Edwards St ESE T AEY) N AR LA ) 32 SRR ) A2
KEREE MmO BT H
5 MR B AR B AR N AR T A TR R T o AT i
H A B AT AR R N 5 U E W o B e
BETAH I, WO ERE R AR BN R )RR
A D B B A S R G A AR T B AR
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