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39°16'05"N, V4K 1200 m.o IZHBIX A7 F T8 P /e
T, HiAL B LR 28 1 P 2R AT R Sk v R, &
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WRK 1244 d, TR 14 K, ETREEERZT
R S ST LK 438 3h E TR o e A
P, PECAR IR R, BRI
bt Fndh 41,
1.2 SR

KA AT 20 R 5 BRAE K RAFHY R
ARSI, BN DIZ T, AR
EMRER, ST RA TR AR, 4 °C BT
TRAF, T 48 h Wil TR IENH B 3L . BESRAACAE |
MR ZEFIARR RIS Rl a4 o HL Y
G. JfIR.
1.3 REHEFE

T B AR S X R 1y TR0 KR
FHIREAE . ML B ZERURAS R 1215 B FREBUR
FE RS, FARKFAKMYE 10 min, JCR4UKT
KAy, T5%ICK Z AL BE 4 min, ZICHKIELRR,
FH 3% H,0, 3230 3 min, FRAITCHEZK Mk 341K,
I S — 3 T B /K PRV 2 ARG I T TR e, TR
SR TN A 4N DNA B E.
1.4 FFHZH DNA FEBURY 107

K JH ZR-96 Bacterial DNA Kit $2HUE DNA,
FH0.8%35t s B8 e F Uk S D T H2 . DNA 19 4 i
VR JE I 2 AU R B0 A W15 B R A BRA H
YEAT S @ 7 . @ ad [lumina MiSeq *F- 5, FH
16S rDNA 3# FH5 4, XF 16S rRNA JEH ) V5-V7
AAR P0G, JEATAN B 0 E Y . i 168
tRNA V3-V4 XTI EAT PN A= 4H 0 e 3
B AEAE — 78 1 32 I S AR TR T 51 1475
e, HIKABFIERA V5-VT XA, SIS =
WS AR FNZORAAR P 9 B T4, (Al 7 22 R 43
O AERE . ATHERY. 16S tRNA JEHE SN
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799F (AACMGGATTAGATACCCKG) , 1193R
(ACGTCATCCCCACCTTCC). 25 uL PCR JZ i fk
Z: 5.0 pL 5xFastPfu ZZ i, 2 pL 2.5 mmol/L
dNTPs, 1.0 uL 5[4 F (10 umol/L), 1.0 uL 514 R
(10 umol/L), 0.25 pL FastPfu &, 1.0 uL DNA
B (0.2 ng/pL). PCR W AcfF: 95 °C 3 min;
95°C30s,55°C305s,72°C 305,27 IMEH; 72 °C
10 min; 4 °C {#7F%.

1.5 BARALE. NAERE ST R
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WFFas s, X6 P 90 AT 847 4 . PE
Reads PfH% . Tags 1L I8 M Tags i A 1K ¥ 5 515
FIRAARIT I RGBT A RE R ##1T OTUs
(operational taxonomic units) 3 28 F1Y) F 43 25 43
B, PR OTU MR RSs &, NI4T 244
A OTUs Hlp2eilh R EEA S HTEE R . W
Mothur XS N AR RE OTUs 7E&1> 020K
VR SRR T g i, 153
FEVE RS F2 Z A0 A FRAEY . R I PICRUSE $ 44
AT IIREAMCIS AR T, K5 LA B 16S rRNA JE
PRI P 8 5 KEGG Bs FEXT L, A Eh e AL
AP BE P bR 25, T 3RAT B IR A
FCAN TR 2 P A 4 TR R 2 e T 47 820,

2 ERFAH

21 BEMBAFHRNAEHERESLRT
(OTU) B HZ A5

A5 R FH 1 2 5 0 AR A SR A AT A
ANV LN AR A DR RE T Z AR AT T 40T, B
PR FC AN [ 2 20 A7 P A 40 T T % 285 ) 20 A
S Z R BT, S5 1. BRI
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G R A5 5 K45 V5-VT XA SUF 9 B8 51k
40465, 36438, 64478, 68060 Fl 70303 (% 1), 7E
7% T SRR K 1, 3k A5 RIOF 917 AR 1Y
OTUs Zr5ilJ& 182, 173, 119, 187 Al 254, Hrp
WG A ROT I8 %, 77 E OTUs i
%, BT OTU BB ARX 5, X R AC AN [F] 41
LONA M BT ZREE 1T, 45 R SR WU A
AR LU A T 2R B e — e 22 5
AFZHZLH Shannon F84(F1 Simpson $5 %7 5 7E
2.441-6.037 1 0.561-0.968 =[] , H: AR B P 2k
EH 2RI R, AR AR 2R IR
2 ORI ZEER, AR
2.2 PBEMACAR R AR NGRS BT
FiRE U528 R SRR R AN R 8L 1% OTU

P8 53 I8 11 A AT IEZEANTA ] e 17 A~ il 2640 1
W EHKLLFKEE, EHER OTU &t
SrAiF 49 IR E . 86 AN 187 A4
JE& o PR SRAM AT AN ] 2H 2 Hh i A5 1) 2% 25 40 7R 23 S By
2 BB BN (R 2), B A AR 2
HAN R, UM A2, S oy Az 41 8 A2
&b
2.3 BEMAKARHALENEMNE OTU 4316

FE. b SR ZERIARAN R SCEIAT OTU H%K
BN 37 A, EEAIE: Actinobacteria []H)
Rhodococcus J& , 5 THEF L 2.68% .
29.68%. 5.52%. 0.17%7#1 2.04%; Proteobacteria
I'TH) Pantoea J&F Serratia J&, 74k 0.40%.
1.60%. 23.12%. 1.91%. 0.02%#1 11.57%. 1.62% .

* 1. EBERWIEAEEANEBERZZHFERB TN

Table 1. Diversity index of endophytic bacterial community in different tissues of Lycium ruthenicum Murr.
Sample Number of valid sequences Number of OTUs Shannon index Simpson index Coverage/%
H 40465 182 3.432 0.803 100.00
Y 36438 173 2.441 0.561 100.00
G 64478 119 2.983 0.810 99.90
J 68060 187 2.955 0.720 99.90
R 70303 254 6.037 0.968 100.00

* 2. ERMCAREAANLEHHEERAET T EN

B2

Table 2. Total numbers of bacterial taxa detected in
different tissues of Lycium ruthenicum Murr.

Sample Phylum Class Order Family  Genus

H 6 10 32 59 107

Y 6 11 32 53 93

G 6 8 24 44 75

J 6 9 29 46 85

R 9 13 38 53 107

4.29%. 12.03%. 0.13%; Proteobacteria [ 1) 2 />
FKAE, 39 51.16%. 3.88%. 30.62%. 49.53% .
0.36%#F1 6.75% . 1.85%. 20.89%. 4.99%. 0.06%.
FEA 1) OTU Fatfh . i R ZEFAR d 43500 34,
26, 13, 17 #1 75 (& 1), BB Actinobacteria |']
) Streptomonospora JEFERH 5 1.40%45, Hax b
FEIMRT 1%, ttbrl DIAE T, BRARMADA A 2H 2
A B AR S BRI A BUAA R A R 25 57, &R
P AR AR AR R H T — . R AR
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1. BERWIEFAEEKNEMDEIE OTU 2/ F
I@@

Figure 1. Venn diagram of OTUs distribution of
endophytic bacterial community detected in different
tissues of Lycium ruthenicum Murr..
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1 11.44%.

2.4.2  AFRIHR BRI A G0 497K LS
FRRELEL BB . PRSRAARC AN W) ZH 20N A= 4 1 v )
FWAYIREE OTU LT 11 M(=1%). &1l
PR | RS AR FE AN [) 2 i e (]
3), HHfe y-ZIEE N (Gammaproteobacteria)
HAXTEEY, TR 84.80%; M a- BB E N
(Alphaproteobacteria) . y—"%JE [H 2N FIAR % %€ H 1)

24.1 AFHLSBREMTHNENEBEI TR RN MET], HEESHIH 11.91%.
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Figure 2. Dominant bacterial phyla detected from endophytic bacterial community in different tissues of Lycium

ruthenicum Murr..
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Dominant bacterial classes detected from endophytic bacterial community in different tissues of Lycium

N A AR, b 59.73% 8 BB T
Enterobacteriaceae Bt AR @ F .

RN AE AN TEE KF b, A = 1%
A 124008, HAPew s 225gfs 71, 2%
J& 41 BR T J& (Rhodococcus) . 18 = H JE H J&
(Bradyrhizobium) . %5% 5.} < J& (Brevundimonas) .
VR R H & (Serratia) . 12 W& (Pantoea) . #I/RAE
R T8 & (Delftia) FIWI TET A T8 & (Janibacter), 535115
29.68% . 5.53%. 2.34%. 1.62%. 1.60% . 1.22%
F11.01%. BEANE A 12.6%AFIT ] 1N A 40T |
5.73%FH) Proteobacteria | '] Enterobacteriaceae F} A
TR

RIEHH 6 MM FE =1%M)E, Hrhhaets
W 2R R A 3 A4S, 3 RIZ #E (Pantoea) |
ZLBR A J@ (Rhodococcus) b 85 [ J& (Serratia)
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Figure 4. Heatmap of the relative abundance of genera identified from endophytic bacterial community in

different tissues of Lycium ruthenicum Murr..
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Figure 5. The PCA analysis of endophytic bacterial

community in different tissues of Lycium ruthenicum
Murr..
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bioinformatics. [Results] The diversity and function of endophytic bacterial community in different tissues of
Lycium ruthenicum Murr. were significantly different. The OTUs (operational taxonomic units) of flower, leaf,
fruit, stem and root were 182, 173, 119, 187 and 254, respectively. The community diversity index showed that
root > flower > fruit, stem > leaf. At the level of phylum, Proteobacteria was the dominant group, which was
simultaneously found in different tissues. The relative abundances of flower, leaf, fruit, stem and root were 87.66%,
41.51%, 81.76%, 97.67% and 61.85%, respectively. At genus level, the distribution of endophytic bacteria
displayed difference in different tissues. Serratia and Acinetobacter were the dominant groups in flower, with
relative abundances of 11.57% and 8.55%, respectively. Rhodococcus and Bradyrhizobium were the dominant
groups in leaf, with relative abundances of 29.68% and 5.53%, respectively. Pantoea, Rhodococcus and Serratia
were the dominant groups in fruit, with relative abundances of 23.12%, 5.52% and 4.29%, respectively. Serratia
and Pseudomonas were the dominant groups in stem, with relative abundances of 12.03% and 17.71%,
respectively. Halomonas, Fodinicurvata and Lipingzhangella were the dominant groups in roots, with relative
abundances of 24.18%, 5.16% and 4.86%, respectively. Some dominant microbial groups, such as Halomonas,
Serratia, Acinetobacter, Rhodococcus, Pantoea etc., exhibited functional characteristics related to salt tolerance,
promoting growth, biological control, degradation of toxic and harmful substances and anti-oxidation etc. PICRUSt
function prediction analysis showed that the functions of endophytic bacteria in different tissues were involved in
the biosynthesis of secondary metabolites such as polysaccharides, terpenes, ketones, enzymes and vitamins etc.
[Conclusion] The endophytic bacteria of Lycium ruthenicum Murr. had rich community and functional diversity.
They also contained a variety of probiotics and functional information related to human and plant metabolism. The
dominant bacteria genera and functional information of different tissues were different, among which the
endophytic bacteria species in the root were the most abundant, and the bacteria involved in various metabolic
functions in the flower and stem were the highest. In addition, there were a large number of unknown species and
genera in tissues, which provided a broad development space to explore functional utilization of endophytic

bacteria and find new microbial resources.

Keywords: Lycium ruthenicum Murr., different tissues, endophytic bacteria, diversity, MiSeq high-throughput

sequencing, function prediction
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