[CGRYEZ

Acta Microbiologica Sinica

2019, 59(3): 554-565
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20180211

MRS

Research Article

FIERHEMM T NE AEEE SN SR ENF T
Wk, REE, ctEw, HEE, KAS, EHK, FHH

RIS KA BB, TR T 510631
WE: [ B ] IRFAFRRIRN N A 1 GV ARSI RE AP 25 5. [ ik ] 188 MiSeq Sl i Jr ik
DISE TS | Rl IR | A R RIZE | e A R R L 2R 7 RSB R TP AR AN B TR
16S rRNA F:[H V3-V4 X JpAIIE T AR S22 0. [ 45258 ] 7 A+ b iA5 1 v3-v4 XA )T
IVEAE 2341-40671 -2 (0], FAL 97-590 P EAE4X 22 ¥ I0(0OTU), Shannon FEECTHE A 1.35-2.94, LU
SRR T, AR5 R 2825 5 B R AN R o A5 4 45 AN B 43 2 B 2 R B B 2
AN, R DUEERE BT B BR T & fe s, [0 JERE TR T TR 2R AP I R Ik 2 s IRGUKF I, S —th i
WE SR« TEZERN T CREAT IR E | 45.8%), FRIHFN (KR, 51.2%), ILEEFTF(EREE, 12.1%),
iR REEM T (ERTRE , 32.6%), 2R F(HERTAE | 42.9%), TR0 HIZER (KR , 28.3%),
IR T T (B2 IE, 31.2%). &R RIEEMEE 518 W GELEKEE), F58. 1l
P S AR CRZF AT &), I E RN Fh (B [T R, B sfil 25 i e A e 25 b1 (B IR .
MiPE )& ); PICRUST SEPK Fiill i /R 45 Fh 3440 & 245 RSB S AR AHCH) KEGG HIRERE ., it
Gb, SRFI I T RS R IMNEY R . BERIRIG . 2SR SRS R [ 458 ]
PERRARHE DI RN N A R RIS AR  , BT A B PP AN [R) T 57 o 45— DA A 20 R A A o 3
T2 5 NHS YR SR RERITh RE(S B, Hg 5 2 Fh BLAT 25 D RE MR 0 40 B 258, (A i — 2000 5% .

REIR: FERRHEYIF T, NAAE, ZHAEME, MiSeq il il 7
WEAESS, HYR e SN AR EERARRBEURN L b oA A A R H A 3 A 2 )

P, R R A b RS DAY | A K e FR
S AN RN TS [R1 U b P A A A 0
PEAFR T ah SO VIS, WA T k. AR
R RERAE . MBS RN R
PR A 0 R L AR A0 0 A T R R T ) o B

BEC HErE ML, 7EKACT . el 20 4
FFFC . B AR USE SR AR B A AR
B2, FETA R A AR 40 R E T 3228 W /N
PRAARY) b, X ARAAR D 4o 1] 2 KB AR AR
Yo AR AT AT R A2 e e

“BIEIEE ., Tel: +86-20-61022290; Fax: +86-20-85215528; E-mail: shuli 1990@126.com
s HEA: 2018-05-09; f&EIHHER: 2018-08-18; M4 HER HER: 2018-11-29



XGRS | MAED2, 2019, 59(3)

555

IS BRI LR -

Bt Bk (Palmae) 2 (K T AR ARE A ELRL ) 5
SREFRPAH BRI R Rl R T
A, AR GEEB I AR I, A
TRHEYI Z o8 R KT A,  H 3 2GR R AR T4
AR LI, 2 R e,
ZREEAL G PN, HF A B RA T RE R
Al T HABAEY) . AN, VFZ R RNR T a] B AT
DR A EURE . B R SRR L B AR
HHEA N PR R P A A0 2
LFEAE IR o b e, SR, FATA LR, At
R A 20 AR SCHIF S 1 N A1 v TC iR

MiSeq o i il P HA RIS IO (5 B L ke
ann (B PA T PGPSR0, AR B LS ST B R (R
PIBRFZE R AR T iR 456 A 15
SFOPHTBESE T 7 PSRRI R T N AR AR R
SRl S L2258, DASUI) A R i 0 o A 2B 40 R
FEAR I ZREPERRIE S VR (I BE, D 4Tl /8 ps
MBI b1 A A A B 22 R RRALE L AR AR 2
RE TR PR A2 40 A AR BEACHE . ABFTE R4 R
R AT By Tt 1A B Rh i 2 22 A

I AR
L1 EYRHT

W FP P48 = 254 (Areca triandra) | S
1 & %% (Caryota mitis) . 3 ' Hi| & (Phoenix
roebelenii) . LI¥i(Arenga engleri). %% (Livistona
chinensis) . Bif(Trachycarpus fortunei), JINE=F|
H(Phoenix canariensis)3t: 7 FEsiE A, ¥4
B A K TR g I 91 = 2 ] A AR 1) BB
W IO BERSE . RSN i By (o] 52 =
FIBOM I BRI R E R B, T 1% SRR

VT IR R I K T 30 min, FHHAEK vk 3 1Kk,
B TS BT 15 °C RAEF Y, I+ 3 d WoERUFh
T4 DNA 28, &—F AR+ A DNA #2503
WPy E 3 AEE ., H—EE Pa—FFh
FHERIETF 3 #RLL EAEKEEE 100 m DL EK)
AN [FIRERR
1.2 T 5 DNA RBUR 58

& DNA SIS IR LU T DGR 1 ik
FrRMHRE: 75%R IR 3 min, JCRE/KIPYE 3
W, 3% RNV IR 8-12 min (HKFD 1 %E
PSR E), JCRKMGE 3 I R s — Utk ik
(AR A A7 RV R RS 35 B T Al , A A 2% T
BERCR: o R 58 4 11 25 1Y Fh - FF FH KRR B 2K o
UE 3 LA BRI 5% B A UE Y DNA, HICIE
SRR, BN ERA LS A LB, AR
RO WS I UG B ANCK B EP B, A
PowerPlant® DNA 43 B 2 BGR 7 £:(13400-50, 3£
MOBIO A FDEEHC. alifb 5 DNA (#AE ™%
FeUt B R T), FHFH Nanodrop 2000 AR 26
JE 31 (32 [E Thermo Fisher Scientific 23w )k il Fiyfk
FE AR BE I 6 AR T8 )28 /R MISEQO3 -5
(EH Nlumina 23 W) FEAT W . 7L AR
DNA 4 16S rRNA JE[H V3+V4 0] A5 [X, 5[
“} 341F (5'-CCTACGGGNGGCWGCAG-3")Fl1 805R
(5'-GACTACHVGGGTATCTAATCC-3"), H:H1 314F
B 5"mIEREA 6 TIRFERY barcode 741, F T X 43
AR
1.3 BaEkE 5500

MiSeq 15 2] 19 J5 4k EGE 58 SO 48 Casava B,
SRR BT A IR IR 52 o FIAT Cutadapt KBR
BRI S 1 F S AR P 9 ), R Pear 4%
BT e A T DR, I B BR P 414K BE <200 bp

http://journals.im.ac.cn/actamicrocn



556

Yuan Liu et al. | Acta Microbiologica Sinica, 2019, 59(3)

W E 9 St GARIE S, 13380 ATE— 2t i A
7. FIH Usearch XA RUFHI AT RIS, AL
PE=97%5E SCN R —4RAE 732 BIT(0TU) i %K
4 R B9 Venn Diagram package 4ti4-FifH+H OTU
BOAD R L A FMA R OTU %, 234
FhF AR & 2L T OTU B935 B(VENN)E .
WRIEAFTH OTU BHKLA OTU FJE, 5
FEih Shannon ZFEMEFEEL. SR AN Y e 4147
BEMLEIAE RS VL, DA B P A0 80 S AT A Re AR
M OTU % H 51153/ Shannon 5 £He i 2k,
22 | #5126 (Rarefaction curve) . FF F #{4
Mothur 158 OTU &%,

1.4 FPREEZE K APREH BT

FIH BLASTn #§ OTU F#41]5 NCBI H1 16S
rRNA JE P8 AT Hex, il A2 AL >90% H.
Coverage>90% 1 |37 31| 1 13 R IE LR A2 R G ik
171 1(Phylum), 2¥(Class). H(Order), #}(Family).
J& (Genus) %4325 )2 1925 . {# ] Bootstrapping /5
PAGTHHR AR . MR GKF A5 =80%
i, NPT ERY 0SS, SO WA EIZ PR ANBE
JHZ (Unclassified)™), RIZEFIFHEL S OTU Y
AAXF 25 S & OTU MFMEFIHZRESE IR, S35 A
TP AE A RBFAR R 2 8 o {3 R A Vegan package

T gEAT 20 5 AR B 2 4E RE /- (NMDS), Jf:
2 AN A9 NMDS BESE . i PICRUSE 4%
BN F P A A B TR AR T DI RE FIN

2 ERFAH

2.1 BAESREITOTU) R LR T

7 BN A 0 I bR I 4 AR S AR AR
V3+V4 XA RP I DB 0 h 2341-40671 5%, K
JE A3 A AE 360 bp ZE 440 bp Z 7] 4% 18 97%AHIE
IR 97-590 MRIE/IZEFIT(OTU) (£ 1), FEF
OTU  Ht S AT 32 BE 534S 6] B P4 AE 20 B R A4
Shannon F887E 1.35-2.94 Z[a], INE&F|HEE T
e, IR R, &R OTU Fkstkihs . &
FEF Shannon FEEUIFBEME 23T FHE 1),
AT OTU 7 35 Rk 98%LL (3% 1), i
45 SR AT S e P I A~ v D A 20 R i 2H Y LS
TH L o

A R LR s FEAS A R (1 OTU 1Y
B T AT Sz ke R S B OTU ZH AR A AR AL B
BEOL, NEL 2 AT L 7 FhfhFrh 25159 OTU X 23
A, UL RE R RIS [ R0 P4 2E 20 TR RE R R 20 %
FHEBRES . H—MFAEUFZ5E 1 OTU, H
HinE R TR OTU A %, NiEfim

R 1. FHEEMTASAREREESI XBTOTUZ HFIESH

Table 1. OTU diversity of bacterial endophytes communities detected from Palmae seeds
Seeds Number of valid sequences Number of OTUs Shannon_index Coverage/%
L. chinensis seed 26056+151 337+9 2.86+0.49 99.78+0.17
T. fortunei seed 274524655 366+14 2.52+0.34 99.67+0.63
P. canariensis seed 32124+1905 590+19 2.94+0.77 99.72+0.98
A. engleri seed 2341+166 97+5 1.35+0.16 98.04+2.28
P. roebelenii seed 8742+410 22546 2.834+0.43 99.73+0.29
C. mitis seed 39404360 186+7 2.86+0.30 98.17+0.75
A. triandra seed 406712019 42449 2.83+0.12 99.75+0.24

Values are mean+standard deviation (n=3).
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Figure 1.
detected from Palmae seeds.
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Figure 2. Venn diagram of OTU distribution of bacterial
endophytes communities detected from Palmae seeds.
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Table 2. Total numbers of bacterial taxa detected
from different Palma seeds

Seeds Phylum Class Order Family Genus
L. chinensis seed 16 26 39 78 144

T. fortunei seed 9 19 32 78 146
P. canariensis seed 11 19 34 85 187
A. engleri seed 9 17 26 43 59

P. roebelenii seed 13 19 30 70 119
C. mitis seed 13 18 28 63 107
A. triandra seed 12 21 20 78 152
Total 20 34 70 158 423

Data is the total numbers of classified taxonomic taxa from
three repeated measurements.
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Figure 3. Dominant bacterial phyla detected from
bacterial endophytes communities of different Palmae
seeds. Data is the average values of 3 repeated
measurements. PK, ZL, HZ, SZ, RYCK, DSYW, and
SYBL indicate the seeds of L. chinensis, T. fortunei, P.
canariensis, A. engleri, P. roebelenii, C. mitis, and A.

triandra, respectively.
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Figure 4. Dominant bacterial classes detected from
bacterial endophytes communities of different Palmae
seeds. Data is the average values of 3 repeated
measurements. PK, ZL, HZ, SZ, RYCK, DSYW and
SYBL indicate the seeds of L. chinensis, T. fortunei, P.
canariensis, A. engleri, P. roebelenii, C. mitis and A.
triandra, respectively.
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Dominant bacterial genera detected from bacterial endophytes communities of different Palmae seeds.

Data is the average values of 3 repeated measurements. PK, ZL, HZ, SZ, RYCK, DSYW and SYBL indicate the
seeds of L. chinensis, T. fortunei, P. canariensis, A. engleri, P. roebelenii, C. mitis and A. triandra, respectively.
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Figure 6. NMDS plots of bacterial endophytes communities detected from different Palmae seeds.
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PICRUSt gene prediction of bacterial endophyte communities in different Palmae seeds. PK, ZL, HZ,

SZ, RYCK, DSYW and SYBL indicate the seeds of L. chinensis, T. fortunei, P. canariensis, A. engleri, P. roebeleni,
C. mitis and A. triandra, respectively. The digital below the color bar indicate the total numbers of predicted sequences.
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Diversity of bacterial endophytes communities in the seeds of
several Palmae plants via high throughput sequencing method

Yuan Liu, Lulu Qu, Meidi Ye, Caosheng Huang, Yuedan Zhu, Qiaoran Wang, Shubin Li
College of Life Sciences, South China Normal University, Guangzhou 510631, Guangdong Province, China

Abstract: [Objective] To explore the diversity of bacterial endophyte communities in the seeds of Palmae plants
species. [Methods] We investigated and characterized bacterial endophytes communities in the seeds of 7 different
plant species within Palmae, including Livistona chinensis, Trachycarpus fortuneii, Phoenix canariensis, Arenga
engleri, P. roebelenii, Caryota mitis and Areca triandra, by a MiSeq high throughput sequencing method followed
by bioinformatics analysis targeted at V3—V4 regions of the 16S rRNA gene. [Results] We recovered a total of
2341-40671 V3-V4 valid sequences of 16S rRNA gene from the tested seeds, which clustered into 97-590 distinct
operational taxonomic units (OTUs). And the Shannon index was calculated to be varying in the range from 1.35 to
2.94, with the highest detected from P. canariensis seed and the lowest form A4. engleri seed. The results of
taxonomic assignment showed that the total number of taxonomic taxa and population composition detected in
different seeds was different. At the genus level, the genus Enterococcus belonging to Firmicutes was found to be
the highest in total abundance across all seeds, followed by Bacillus belonging to the same bacterial phylum. The
most dominant bacterial genera detected from the tested seeds were as follow: L. chinensis seed (Bacillus, 45.8%),
T. fortuneii seed (Enterococcus, 51.2%), A. engleri seed (Enterococcus, 12.1%), C. mitis seed (Enterococcus,
32.6%) A. triandra seed (Enterococcus, 42.9%), P. roebelenii seed (Enterococcus, 28.3%), P. canariensis seed
(Saccharopolyspora, 31.2%). And the sub-dominant bacterial genera were: Lactococcus (L. chinensis seed),
Paenibacillus (T. fortunei seed, A. engleri seed, and A. triandra seed), Goodfellowiella (P. canariensis seed),
Sphingomonas (P. roebelenii seed, and C. mitis seed). Furthermore, PICRUSt was used to determine potential
functional profiles associated with the recovered sequences. Several KEGG orthology (KO) terms related to the
human organs and human diseases were inferred from this analysis. In addition, the KO terms related to
biosynthesis of terpenoids, polyketides, and glycan, as well as xenobiotics biodegradation showed relative high
abundance in the predicted KO terms of the recovered sequences from each seed. [Conclusion] Seeds of Palmae
plants colonize diverse bacterial endophytes, whose population compositions were different among the tested seeds.
The bacterial endophyte communities of tested Palmae seeds consisted of many human-associated bacterial genera,
and some potential functions related to human diseases were also included in the predicted KO terms of the seeds
bacterial endophytes communities. Each tested seed also colonized some bacterial genera with beneficial function
properties, being worth for further study.

Keywords: seeds of Palmae plants, bacterial endophytes, diversity, MiSeq high-throughput sequencing
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