[CGRYEZ

Acta Microbiologica Sinica

2018, 58(10): 1776-1785
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20170592

Research Article IRIERETES

HRHPRMEREEEENNEMENEE
e M, kEH N, M M, pEs Y, wAAY

rp [ Rl B i A ST B, AR R 4 2k [ R R S S, JkaT 100101
2 EF YR P, Jbs 100101
SthiE Rl k2, dbat 100049

WE: [ By ] ZW (Camellia sinensis) iy 244 5 GARAFEY), Ht g FFA A0, A998 3G e
AP PR N A AU TR A AL AR, PR PRI AE TR S IR0 S (6], DS e SRRk A TR PR Iy
AT [ 7k ] APFSCREBIICE EXBRIASR, XAt R TEREAC IR, RIS M N A 40 TR 1Y
MILINZH DNA, #4078 16S #Z8HA RNA EH(16S rDNA)RST X 514 799F F1 1193R §1% 16S rDNA
1) V5-V7 Al AR X JF 41, FFid Lt Mumina ZACIF &G X585 A r @ E T o [ 2558 ] 28 AT R
AR JE R ] (Proteobacteria) . fitZk I [ ] (Actinobacteria) . #IFF [ ] (Bacteroidetes) . JEREF ] (Firmicutes)
Wb BT T ] (Fusobacteria)s N1, LE AR, Ho, HEFFEJE (Methylobacterium) . /R R
Fi & (Delftia) . f40FF & J& (Microbacterium) . £1 Bk 5 J& (Rhodococcus) . Aureimonas 71 2 fi5 5 Y 14 &
(Sphingomonas) & DA% i 3= B2 & 4 T i 2 ZLUN T 20 40% ) A5 I I B PR A 44 TRt 2 A N 9 38R AP e
T AR HHORIE; dE RHORIEMZE M N AEZHTAIS 60%, 4N Aureimonas 1 Delftia 55 [ 451 ] 4<
WEFESRAT T3S bR DN AR 40 B AR 2 L S 458, 4B 7 N AR A R0 Al BB, Sl LA BN AR TR SEAR
GG BT . REARARZIBRER |« B e T B BT SR A

KR AW, R, BRI AR R, TIEBUZEYIREYS, 16S rDNA Y

FARIREF, MEPIFARIOI AR, Wik s, e E , RAAH  EE 5
SHARFAR P W SR BUE I, X — 2802 A Y AE R A 3R 1 1 3R 17 7 (epiphytic
WA LIRS SR . BUA Sy R fE 48 bacteria), 73— @ FHAEM PR LN R 9 A=
YIRS, AR I Y AL R (endophytic bacteria)?. 4 P Ak 4 R SR AV

BEEUB: —WeE XA AR5 Y4 il 9K BRI A A A AR N ISR (2015HXK Y 2-4-1)
“BIS{EE . Tel: +86-10-64861838; Fax: +86-10-64858245; E-mail: zhangll@im.ac.cn
s HER: 2017-12-07; {&EIHHR: 2017-12-15; MI4KHKEHER: 2018-08-27



WREAEESE | T 244, 2018, 58(10)

1777
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B o PR BRI B S5 B, FE Y20 B e R T
DAY 7 R - B TR RTAR B AT PR RIS b9 e,
FE ) BRI 9 T A 25 40 B AN AT UG A )
IR A T EL AT LABH (-5 S iR e

Z5Hf (Camellia sinensis) it Z2A~748 Fi 1 F A= 7
Znt, BREEEGSFEY . SER AT
ZRR BRI R AN B A TR Y, SR T AR
MW BRI, BRI A 25 AR B T T REAE
R B RS, g B LR E 1 A )
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AT A L SR A 4N B A T A
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T SR A 4 KR A A AN T B 300 R
W A% 556 1 B 5% 1 W 92 45 5 OGS TR B 1 i BT S 4
11 o AERTFRILTE DNA KKESRHT DS, HxT
TEFVE Y ARXS = BT/ 0T . AR FLS IR
WA A R TR I ZE A A, 2 ¥ Bk TR ARE AT 114
FEEFB LT 16S rDNA P31 719 AR 2 5
AR AER SRR T B, O 2 N H T 2
S WIS LA s A R i
M TAEY 40 %5 DNA 54175 16S rDNA f4 = J [H]
R R A 5 e £ T DNA 5041 BTk
P A TR R 5 A A T A0 R R 21

AHFSE R 16S rDNA 7 38F-I 5 9 5 v Xt
AN ZE TR RS T A R AT, FRATIE R A
B 51 % 799F/1193R I A B 16S
rDNA f V5-V7 X210 S5 55 Hlumina — AL
) S DA A Sl Wl M VAN F = ST U RSP
FE - JE 200 TR R 9 A T LR, BT 25 P9 A At 7T )
RESRUR, SHRAPA R AR, fREAS A | 48
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MO BIO PowerLyzer PowerSoil DNA isolation
kit, £ P, Tween20, TE % M # (10 mmol/L

Tris-HCI, 1 mmol/L EDTA; pH 8.0), 10% SDS,
AW K (100 pg/mL, AMRESCO, Solon, USA),
5 mol/L NaCl, CTAB/NaCl %% (0.7 mol/L NaCl,
10% (10 g/100 mL) CTAB), B : &fh : FINE:
(25 : 24 T 1 ARBLL), SO 1L KR L),
KOD Plus (4747, HA).
1.2 13 DNA $#25

B8 MO BIO PowerLyzer PowerSoil DNA
isolation kit [1)i5d B Fi#AE 20 BRER HUAS HH L 3384 5
) DNA, 3 4 T35 %32 3 £y DNA,
1.3 FWM A RERE

B 3-5 A ASHF 50 mL JCH 048 (Thermo
Fisher Scientific, USA)*H, JEH 75%Z MR
PZIEYE 5 min, M ddHO i 1 i 1 51
Tween20 (1000 : )R A5 S5 % 1k 5 min, &
J5 F ddH20 Y5k 4 3 .
14 Fewmt b REAAHTE S DNA 25

R TH B TS 0 25 VR R R AN R
AR, BGE £ (29 100 mg) T 1.5 mL B0 H Ml 567 ul
TE ZEobif, InEdRY, 2401515 A 30 ul 10%
SDS I 20 pL MEEFAME K, #RFIES, M2 uL
RNase (100 mg/mL), 37 °C #i&#& 1 h; Ml A 100 pL
5 mol/L NaCl, {&%J, FfA 80 uL CTAB/NaCl
W, IREIETE 65 °CIRE 10 min; A AR
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By - AL SFIREE(25 ¢ 24 1 1), 1R4A], 10000xg
B0 5min, BUEE; A IRER S5,
1R%J, 10000xg 5.0 5 min, B EH; fIA 0.6-0.8 1%
RFRR RN B, #2%23R%), 10000%g .0 5 min,
& B 1 mL 70% 2 F5 5 2 W LR, 10000%g
B0 5 min, FECEE; BT ddH,0 %% DNA,
—20 °C {47 3 4t i 521 3 iy DNA.

1.5 PCR ¥

P S| H%T N T99F(5'-AACMGGATTAGATA
CCCKG-3)F1 1193R(5'-ACGTCATCCCCACCTTC
C-3"), 5% barcode F¢ 41 A5 14 35 75 4% 4E
WYy 25 FHE Iy A BR S R AL . SRR . 10x
KOD Buffer 5 uL; 2 mmol/L dNTPs 5 uL; MgSO;,
2 uL; KOD Plus 1 pL; 547 799F Fl 1193R 4%
1.5 ul; DNA R (Fnt i B IL A TR A DNA
50 ng, 4% [ +3% DNA 10 ng) ; ddH,0 #h & % 50 L.
PHFERF . 94°C2min; 94°C30s, 63°C30s,
68 °C 30s, 30 {ME¥F; 68 °C 5 min,

T3~ DNA FESL I E 34 PCR EA [, B4
FESR I G E= R 3 A PCR =41 BRI
1.6 16S rDNA ¥ 147

ARUEERGAL 18 AN PR S , 93 A2 h 58
TS A W B 2 BB B A A PR S R R AT A
J¥, %M lllumina Miseq PE300 F-&, *FEREM
V5-V7 X HEA I .

2 HERMH

2.1 WFHER AL alpha 2R T

AP 3 A5 5 41 2 8 = 97% 1) AH ABLBE 5¢ B
OTU (operational taxonomic unit, 7] #/E4325 50)
R, HEBHEE SILVA (Releasel28 http://www.
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arb-silva.de) 4% it 0.7 B/ E XS OTU BEAT
YRR, W 1 R, AR AR 2y
122, H alpha ZFE14: 1) coverage F8 5 KT
0.97 (38 1), Ul BAACYRIN e Aoyl e 5l 1 e 0, T
VLFEAT 5 22 0 Z A6 1 20 A o R Ot 7 R il £ 1
alpha ZHAEAEECERB BN, A NA4HTE 7Y sobs
EoRPF g H DR B0 /N T8 R AR R (L 1 A0
£ 1); HH, A NEER Shannon $5 58 (KR
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TR BT TE AN R H R VR 250 2 E il T 2%
T AN
2.2 FMAAEMEREERNARSEH

AN A AR LR 1K B RS R
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I T2 AR, LA A H /i A FF TR ] (Fusobacteria)
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Figure 1. Rarefaction curves of samples. Horizontal
axis indicates the number of effective sequences,
vertical axis indicates observed species(sobs) humber.
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% 1. MNFEHRE alpha ZHMIERE

Table 1.  Alpha diversity index of samples

Sample  Sobs Ace Chao Shannon Simpson Coverage
soill_ 1 720 843 836 5.02 0.02 0.99

soill_2 722 848 866 5.19 0.01 0.99
soill_3 749 896 902 5.18 0.01 0.99

soil2_1 1069 1211 1221 5.75 0.01 0.99
soil2_2 1131 1289 1312 5.89 0.01 0.99
soil2_3 1018 1178 1186 5.73 0.01 0.99

soil3_1 906 1101 1119 5.31 0.01 0.99
soil3_2 885 1035 994 532 0.01 0.99
soil3_.3 854 1006 1024 5.16 0.01 0.99
leafl_1 133 137 139 2.95 0.10 1.00
leafl_2 127 129 129 3.26 0.07 1.00
leafl_3 121 122 122 3.25 0.07 1.00
leaf2_1 101 104 104 2.83 0.09 1.00
leaf2_2 111 117 119 227 0.21 1.00
leaf2.3 86 103 97 1.96 0.20 1.00
leaf3_1 185 192 192 2.90 0.10 1.00
leaf3_ 2 104 125 129 2.23 0.15 1.00
leaf3_.3 125 129 129 2091 0.09 1.00

Alpha diversity indexes are used to reflect the richness and
diversity of microbial community. Sobs (the observed richness),
Ace (the ACE estimator) and Chao (the Chaol estimator)
indicate the community richness. Shannon and Simpson suggest
the community diversity. Coverage index reflects the
community coverage of sequencing sample.
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(Sphingomonas) X F- 4w , it 5%(Kl 4), &
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Phylogenetic tree on genus level
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Figure 2. Phylogenetic tree on genus level of tea leaf (Top100 genera). Different colors of the tree branch suggest
different phyla.
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TEW A b, ZZIE T ] (Proteobacteria) , i
2L T (Actinobacteria) . 1T 1 ](Bacteroidetes) .

leaf2

3. ZHZFMGREY OTUs 42

Figure 3. Venn diagrams of bacterial OTUs in three
groups of tea leaf samples. It shows the number of
shared and unique OTUs in those samples. The
intersections of the circles shows the coexisted
bacterial OTUs in those samples.
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Figure 4. Common bacteria in three groups of tea leaf samples on genus level. This figure shows the genus whose
relative abundance is over 1%, the others was classified as “others”.
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Phylogenetic tree on Phylum bar
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Figure 5. Phylogenetic tree on phylum level of tea soil. The color bar shows abundance of the phylum in different
samples.
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Figure 6. Venn diagrams of bacterial OTUs in HERI RS G
samples of tea leaf and tea soil. WAL 54 H R R R B, AR
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species richness.
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Identification of endophytic bacteria selectively enriched in
Camellia sinensis leaf
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Abstract: [Objective] Endophytic bacteria of tea leaves may play important roles in tea quality and disease
defense. Here we clarify the bacterial communities inside tea leaves, compare the endophytic microbiota with the
soil microbial flora, and identify the bacteria that have been selectively enriched in leaves. [Methods] Tea plants
and the corresponding soil were sampled from Dengcun, Yichang, Hubei. Genomic DNA was extracted from both
leaves and the endophytic bacteria, and the bacterial community was analyzed using lllumina MiSeq sequencing of
16S rRNA gene amplicon (V5-V7). [Results] Camellia sinensis leaf-colonizing endophytic microbiota were
mainly composed of five phyla. At the genus level, more than 100 genera were identified among which the genera
Methylobacterium, Delftia, Microbacteria, Rhodococcus, Aureimonas and Sphingomonas existed in high
abundance. About 40% of the endophytic bacteria were also identified in the soil sample. The endophytic bacteria
that did not exist in soil, such as Aureimonas and Delftia, accounted for the rest 60%. [Conclusion] Our findings
would provide basis for the bacterium-based strategies in disease control and tea quality.

Keywords: Camellia sinensis, tea, phyllosphere endophytic bacteria, soil microbiota, 16S rDNA sequencing
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