TLHAN 4R (Jiangsu J. of Agr. Sci. ) ,2015,31(5) ;1129 ~ 1133

http: //www. jsnyxb. com 1129

Wik, 28 oK, FERE, AF. Tllumina MiSeq 3 ST 0 AT Rk N AR AN 2 HE0E [T ] 1195402441 ,2015,31(5) :1129-1133,
doi;10. 3969/j. issn. 1000-4440. 2015. 05. 029

ENMFIMZRNERAESHFE

M 5%%"1’2 ’ _7515 ;7]43 , i/’i/ﬁ%At R ,/%\ EEEI R f?ﬂi}@l R 1= Zﬁ-l , ﬁfr 7}'2}1 , g{"ﬂ(/ﬁ%l y

3 54

(1. BHIEBER %0, = R 650214; 2. a A AT R ALl TR AR PG, =8 B 650214; 3. =R 4B B ¥
IR, =/ B 650223; 4. RUBiA Rl SHEARR, =/ R 650214)

FEE . WA Mlumina MiSeq =38 & 55 AR M 2 A%k N A T8 1Y 16S rDNA-V4 48 5% X551, i F Uparse 454K
AL BN GETHRE & T 5180 B FERAE 5T (OTUs ) B0i, At WAE B 1) T R o- 2 REPE . R13 T - Farr iy
ARUTFH63 18355 ,0TU HHh 103, FBsith L WM IR EE 743, OTU B i THR A, BBEAE LAY Chaol $550H
105. 143, Shannon ZFEMEFEECH 1. 823, Bk PN A= 41 3 24046 T 5 & BE S M IR ( Sphingomonas ,27.27% ) (k2
ME & (Halomonas ,27.27% ) . T 3EFT & (Agrobacterium ,45. 45% ) ,iX 3 N~ E BN A ME LA FHIR .,

KR [lumina MiSeq; sy, &8k, NAMNW,; ZFEME

FESES.: S664.143.6 XEkFRIRES . A MEHS: 10004440(2015)05-1129-05

Diversity of endophytic bacteria in walnut analyzed by Illumina MiSeq
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Abstract: In this study, the species abundance and alpha diversity of walnut endophytic bacteria were analyzed by
[lumina MiSeq high-throughput sequencing of the 16S rDNA-V4 region. Softwares such as Uparse, Flash, and Qiime were
employed to sort and calculate the number of sequences and operational taxonomic units (OTUs). The numbers of effective

sequences and OTUs for each sample were 63183 and

103, respectively. The rarefaction curves showed that
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E2TA: HEARFFELETH (41361056) ; mMAHE TR
WRFEIE (2014Y390 ) ; 25 85 4 #6 T SR PR 4l TR B A was close to saturation. Majority of the endophytic bacteria
WRFE 0T H (XXNY1402 ) ; B2 B2 A R B 50 belonged to Sphingomonas ( 27.27% ), Halomonas
H (XJD15054) ; 7B B RE ULV 6 T 2B (R 2 (27.27% ) and Agrobactertum ( 45.45% ) which were

adequate sampling was achieved, and the number of OTUs

i therefore the dominant bacterial families in walnut. Hlumi-
EETE AN Rt (1985-) 5B ZR R A, M4 Bl #iE, 28N na MiSeq high-throughput sequencing technology provided
IREE A Y B 0 T BHMF T4E . (Tel) 18687102882 ( E- more accurate and scientific data resources for the study of
mail ) zbchenkmu@ 163. com endophytic bacteria.
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KTAEY N AR, BT N Z R g RRAR P AR |
25 RS R g3 B A 2 I B R R R
2 CBAME I 129 Fp (RJE T 54 @) L MY
PN R )G B Ao 2 03 A TR BRI ( Pseudom-
monas ) . AR ( Bacillus ) mHEE ( Enter-
obacter) \ V- IEATH & (Agrobacterium)4 @™ W5
BAGWEWAE R NERAEAD . 258K E
IUAAFAE N A A0 TR AR R R B

Bk, SCRRAIME  TERk, sk RHE Y, 5w Bk
SR R IRRR Rt F 35 24 0 DU R 2R By
CHYF7 CRKBFRT BB 86% MR INT AR
TR ITIR , & &5 6 B0 44 R Bo MR FNLEA:
% Bl WEALFYE B R 2k iR B2 ANZIR,
REM M AL T v i, 5 RE B b AN, v
FERZBE R AR, EZ P I pg BV LLps Y
JI A HOR e 2B E (1K) .

AT WFIE L SRR WIAR ) PN A5 200 T 1) R 2 2H ol B
PSR AR B E R FEN Y Bk
TRBN A 2 FEVE AR R R AR S 55 3% 7 i
WFFE AL A T T A A R BOAR 25 o X
TR R A o —— W3 — 4% B 0 N AR 2 R
W AR WA . ARWFFEHIR A Mlumina MiSeq 25 —
PRI PP A X AR P 26 40 D A S 20 ik A 7 43
WA TR G il 55 S DL 16S rDNA Jhy HEfi
MYAEEE IR, RS P A B 1 R 8 B R e i, A
D 2l 15 5 AR RS TR HOR R B A B =F BEAE ) N
AR AN S A AR Y AR S A e SO TR
T ) BT S B LAl

1Bk

1.1 #H&EEE

BB R = B A Ol B2 B 28 T AR A 5% i 4
BEARZR SRR (ToPE R ) — A F sk
1.2 HmiEs

Wt Ak AR K bk T4 5 FH 75% 1Y
CBER 1 min, TCR K 006 3 W, HIJCE IR 4R+
FMAKIY, BRSOk 12],
1.3 #Z#{=2 DNA $2EX

Y6525 SCHk[ 13 ] BT FR BUZ Bk 8 DNA |, JF:
FH 0. 8% (A3 JIE Ml 55 Jie FL UK K 25 DNA 114 40 3 Fl ik
JE o WGE i ARE i T 2504 8 R T TR K R
E| ng/ pl,

1.4 16S rDNA-V4 XK PCR ¥ &

DIFE B J5 1 8 B 4 DNA S #E4k, fif FH 2 Bar-
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GTGCCAGCMGCCGCGGTAA-3") FI 806R ( 5'-GAT-
CAGGGACTACHVGGGTWTCTAAT-3") , 3 FH = RN
=& EL i ( New England Biolabs 2\ ] ) Phusion ®
High-Fidelity PCR Master Mix with GC Buffer ) BT
PCR, Wi PR3 B R MR
1.5 PCR F=HRYBEANL

PCR W 2% W BRI BE S AT B vk A D, H
Y4 FH Qiagen 2\ AL RIS & A=
1.6 XEHZEFNF

H TruSeq ® DNA PCR-Free Sample Preparation
Kit #2350 & e AT SCPE M, M 0 1) SO 48
Qubit 1 QPCR & &t , A 4% i 1] Miseq I 51177,
P ZEAEAL U ARZ A E (5 B R FRA R 5L
1.7 E£YERESH

I A5 280 1 S A BB A e — 2 e ) T P08
R T EE RS AT A S I ER | TS e R G
BlE Al FLASH 2B | Qiime 3 38, UCHIME
Algorithm B4 2Bt B KI5 , 145 3 A R8I ( Effec-
tive tags) S BB SRR R AR 5, SR
Uparse XA RCEIEAE 97% 7KLt 7 #E 2
PAJE( Operational taxonomic unit, OTU) H3&, 5] H
Greengene BB EIHA THIFAERE™  FIFH Mothur X1
R B2 AT X OTUs -4 7 F B a-ZFE M
SIHT AR BN IR S A 0

2 ER 5550

2.1 FIKESTH

TERZAA LS B DNA () 16S tDNA V4 [X H ]
130963 190 4% JF7 51, AR 4ii 13 £ ( PE, Paired-end
reads) 73 i 7E 189 ~ 359 bp 5 W, K A 249 bp
HFFERZ , H62 621 55 (£ 1), MIFFIKE M/
KT, 5 16S iDNA-V4 XJFHKJERBWIE
2.2 OTUs B Sit RMFERES

FEMEARE S B DNA Y 16S tDNA V4 [X Fh 23]
1363 183 4%hRic (Tags, i UE 515 B PFEEIT 514K ,
534 103 > OTUs(97% 4750 ARRIE ) |, 24561 980
S 25 B BIARIC, 1 203 S RBbRIC (K 1),
BAEREE] 11 AR (F2), M OTUs F 53 RAKKE (E
2)KE NN AT RS (Agrobacterium ) >H
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Z W% ¥ B 8 ( Sphingomonas ) = ik A H B

( Halomonas ) .

R1 BEH{CHEHE 16S rDNA V4 REFIKENBES

Table 1 Distribution of sequence length of 16S rDNA V4 region of

endophytic bacteria in walnut kernel

KB (bp) i
189 5
199 10
209 5
219 15
229 28
239 105
249 62 621
259 9
269 1
279 0
289 234
299 59
309 20
319 58
329 4
339 14
349 2
359 0
it 63 190
80 000 - 1125
63 183 41 980 103 |
60 000 |- 100
& 175 O
B3
040000 %
iy 4 50 S
20 000 |- 125
o 1203
0 0
ST IH

O SARICA;  m IR0, m KRR FERIRRICAL
o [HibRic4; o OTUHL

B 1 #&ARHEAEFTIRRIEH OTUs K E
Fig.1 The quantities of tags and OTUs of endophytic bacteria

in the sample

F2 ZEM-NEME 16S rDNA FHIEHEKE LR FTHE
Table 2 Sequence number at each classification level of 16S rDNA

of endophytic bacteria in walnut kernel
e st I 44 H #
Bk N AT

61980 61972 61964 61959 16 180

108 107 10-¢ 107 10

— LU E (Halomonas), TIEMFRE (4grobacterium)
— WA R (Sphingomonas);

B2 #ZHM-HEME 16S rDNA 53 OTUs FEREE
Fig. 2 Abundance clustering of OTUs of 16S rDNA of endo-

phytic bacteria in walnut kernel
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72.73% ) H¥IAT o34 s N B 22 2RKF B BRI
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M98 B H ( Rhizobiales, 45.45% ) . i ¥ 12 5 H
( Oceanospirillales ,27. 27% ) 1345 43 4ii ; B89 53
LK, Ak PN AE A1 B FE AR I8 B B} ( Rhizobiaceae
45.45% ) . ¥4 IE 5. B B B} ( Sphingomonadaceae,
27.27% ) ik B M 5 Bl ( Halomonadaceae , 33. 33% )
T 3 A s IR 23 S8K - A%k N A= 20 e 7
B H 7 & ( Sphingomonas ,27.27% ) £k ¥
J& ( Halomonas ,27.27% ) . +3EAT & J& ( Agrobacteri-
um ,45. 45% ) "FEIA Gy Ao pH IR UL e A A
A R MR | ST B 2 Ak N AR Al
HAHE(K3)
2.4 o-ZHEEST

B I 7 R 1, A B 2k (181 4) | Chaol
FEEMZE (181 5) \Shannon FEEHIZE (&1 6) 1R 7E
0 ~ 10 000 F Py it 0 1R 9 B T, i 1) ~F- 30
FEHEACE- 6 99, U0 B FE3 ) e B A 23 7 A
(1) OTU , i 32 AR A 5 0 P K5l A L S A i v
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Fig.3 Classification of endophytic bacterial species in sample

walnut kernel
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Fig.4 Rarefaction curve
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Fig.6 Shannon index curve
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BT, A BEKF 16S tDNA ) 9 /> Al 2% [X 4 F i
P B LAEEAE e 1 ~ 3 AN Al A8 XA R X 38
BN K A 250 bp , R I BE SR 500 bp, 1l
¥ R Bl J5 226 AT P e e Bt ) o3 P
FRATG, HURRAE PO A A B R 2 R 19 73 2K

ABIFE K BN P A A P 32 53 AT T S BB
R Eh e E | ST R R, X 3 AN E RN A
MR IR, CA RS R R, B R R
RS 2 , MR TR B Y R IR
RPN LI ZERRE A, B Le i@ i fg = A
WHEMEDRE 7 (A0 B-#A%E R 3R 4581 7
TR A AHER ] A I A B A A R AP i i e
Wik, E TGk B B S 4 TR D e G T RIS
v A DL, LA A PN A 200 TR ) 2 T o R i A
T8 , AR s I RE A G BTST

SE Lk

(1] & B, % B, SAEk, %5 REMYNEETEERT].
YL, 2010, 30(1) ; 87-91.

[2] WEZE. HYNERFREZHEEIRERIT]. T RRAE
2 2011(24) ; 149-152.

(3] WIEEE, ETS, R, % YNNI HERT]. M
ARER, 2010, 25(2) : 226-234.

(4] T A5, BHEEL RS0, % BN AT T AN
O3 B8 BACE = s g [ 1], PadeAk 2=, 2008, 17(1) .
77-81.

[5] W3l ATERAL ekt A5, APk b A3 OB SR B b B R 1Y A%
U5 JCER TR [ T ] TR0k 242,2013,29(6) :1320-1325.

(6] XIS 8,67 DA, {5, % W5 sk & 25 M (E Kom T/
JHWFFE L T] . ILanARl 2 2014 ,42(12) :306-303.

(7] Z& W, BMR b B Rk N AR R R T I R T
K GC-MS 43T 1] 1ol R ,2014,42(10) :292-295.

(8] ZRIRLr MHAREE WAFAL, %5 AR IH B kX ARk N AR B
SYERCRIILEL[T]. HEAfAAmAR, 2012, 28(28) : 163-168.

(9] e, MR, Ea R, 5% Bk A BRI E ()],
PHdLAR R 2R, 2012, 27(5) ; 121-123.

[10] Z= W, Mk b B % BBk B G3 T4 A
PR ]. HhEAeESE R, 2013, 29(10) ; 35-39.

[11] RS, BRAear Bl es 55, REMERmk on A S0 43 28 R bt i T
PERFSEL)]. REMEIIE % B 24k , 2013, 28(3) : 70-75.

[12] BeEesak, AR, HARIT, 45, J N AR 40 B 43 88 7 ik i A AL
FE(J]. PEEF2AEA, 2014, 20(1) ; 90-95,102.

(137 BRisek, IR, M, 5. AR8E3R 5 WA AT AR RO AR 3 P A= 20

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

(23]

[24]

[25]

[26]

[27]

FHEERSS[ ], fedifeszdi, 2012, 27(1) ; 201-209.
CAPORASO J G, LAUBER C L, WALTERS W A, et al. Global
patterns of 16S rRNA diversity at a depth of millions of sequences
per sample[ J]. Proceedings of the National Academy of Sciences,
2011, 108 (Suppl 1) : 4516-4522.

YOUSSEF N, SHEIK C S, KRUMHOLZ L R, et al. Comparison
of species richness estimates obtained using nearly complete frag-
ments and simulated pyrosequencing-generated fragments in 16S
rRNA gene-based environmental surveys[ J]. Applied and Envi-
ronmental Microbiology, 2009, 75(16) ; 5227-5236.

HESS M, SCZYRBA A, EGAN R, et al. Metagenomic discovery
of biomass-degrading genes and genomes from cow rumen[ J]. Sci-
ence, 2011, 331(6016) ;: 463467.

LUO C, TSEMENTZI D, KYRPIDES N, et al. Direct compari-
sons of Illumina vs. Roche 454 sequencing technologies on the
same microbial community DNA sample[ J]. PloS One, 2012, 7
(2): €30087.

EDGAR R C, HAAS B J, CLEMENTE J C, et al. UCHIME im-
proves sensitivity and speed of chimera detection[ J]. Bioinformat-
ies, 2011, 27(16) ; 2194-2200.

EDGAR R C. UPARSE: highly accurate OTU sequences from mi-
crobial amplicon reads [ J]. Nature Methods, 2013, 10 (10) .
996-998.

WANG Q L, GARRITY G M, TIEDJE J M, et al. Naive Bayesian
classifier for rapid assignment of rRNA sequences into the new bac-
terial taxonomy [ J |]. Applied and Environmental Microbiology,
2007, 73(16) : 5261-5267.

DESANTIS T Z, HUGENHOLTZ P, LARSEN N, et al. Greenge-
nes, a chimera-checked 16S rRNA gene database and workbench
compatible with ARB[J]. Applied and Environmental Microbiolo-
gy, 2006, 72(7) : 5069-5072.

SOGIN M L, MORRISON H G, HUBER J A, et al. Microbial di-
versity in the deep sea and the underexplored °rare biosphere’
[J]. Proceedings of the National Academy of Sciences, 2006,
103(32) : 12115-12120.

FEME, DR, R, 5. A iy i i A TR R
HRIARMIE[T]. PP A 2 53 A dU 4e Ak, 2013, 31
(2): 114-119.

THOLOZAN J L, CAPPELIER J M, TISSIER J P, et al. Physiologi-
cal characterization of viable-but-nonculturable campylobacter jejuni
cells[J]. Appl Environ Microbiol, 1999, 65(3) ; 1110-1116.
AMMANN R R, LUDWIG W, SCHLEIFER K H. Phylogenetic i-
dentification and in situ detection of individual microbial cells
without cultivation[ J]. Microbiol Rev, 1995, 59(1) ; 143-169.
M RIKB. AR IR R (1], Ak,
2002, 24(1): 104-110.

[ IO ) -4 /N N N £ AN N e el I A
FHSHEE A W24, 2007, 13(3) : 431437,

(wiE% 4.3 T)



