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HEE (Nicotiana tabacum L.)J& LA M H-
FRYEEEZTAEY, JE R R 5 AR L BT
BAEYIRERN, W gE s, ek AR R
PITAEY), HAEEDE . ME . MEESE, ENITE
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B G R SN EN EEAEEE . &R .
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SR REE . Spurrt@F1 Holdem 25 a5Y & 3
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1 #EAT %
11 b

DNA Hl1321 5] £ (FastDNA®Spin kit for Soail),
5§ MP Biomedicals =¥ 2= /3wl 5 GeneJET Jik
[Nt 7 &, 1 [ Thermofisher 23] . Miseq PE300
A RGEH ST AV EARECA R
AR
12 HEmRE

T 2016 41 8 J1 £ 5t M 48 5 74 R ) 2% SC T A R
NPV S, S IBCHA 25 AR i 2 R ™ B 15
B, BENLRAEGAR Tty R AR S A A
B AR R B AR AR AR 4 AR
PERESL, RARES 2R, JHKIRG 5 BQ.
BZ. JQ. Z. Htm&A XKW T HRER, BTIH
SRAEAE AT R SEE R, T80 °C A RAE
1.3 FEMZEEEZH DNA $2E

PRI FE il 0.5 g BFEERE, SRTE DNA $2H
1 £ (FastDNA®Spin kit for Soil)}ii# 4 ZHFE it
AP EERZE S DNA, # 5B DNA $2BCE 5 )5,
W B 1 4 BF {d ] NanoDrop2000 il &2 , 4l &
Ageol Aoso [HHRTE 1.8-2.0 Z ] .
1.4 |\ TSI K =8 B

PIFE A DNA SR, RAIERS14Y ITSLIF:
5-CTTGGTCATTTAGAGGAAGTAA-3' (5 pmol/L)
I EEIY) ITS2R: 5-GCTGCGTTCTTCATCGAT

GC-3' (5 pmol/L)XJF£ 54 4 1TS K47 PCR P34 .
PCR ¥ 141k %} 20 uL: 5xFastPfu Buffer, 4 pL;
25 mmol/L dNTPs, 2 uL ; Forward Primer (5 umol/L),
0.8 uL ; Reverse Primer (5 pumol/L), 0.8 pL ; FastPfu
Polymerase, 0.4 ug; BSA, 0.2 uL; DNA, 10ng;
ddH,0 %k % 20 uL . PCR [ W # /¥ 544 : 95 °C 3 min;
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95°C30s, 55°C30s, 72°C45s, 30 MiaH;
72 °C 10 min, PCR #4474 FHl 290 By H Wik st
PEAT VKA I L g i, i GenedET JiE [mlic
ALY . K G i i aiAuAE fhk 2 FifgESE
AW BE R B BRA A A A Numina 24 7] /Y
Miseq PE300 *f- &5 #17 myid s ¥, JF 7 1-Sanger
AW B 43 25 - 6 (http:/Awww.i-sanger.comy/proj ect/
index.html) 24T 5 b BRANAE ) ZAF 1 20 HT

15 WpEdELE S5t

151 JRIAEIEALBE . 1lumina i I 4
FPA5 BN P A BE T A% , i Seid Uk reads FEFR T
{E7E 20 LR B8, 5% 50 bp MBI M, Q2R
CT B4 AR T 20, MBI IF 4R #0255 i
BiEL, o ERPE)S 50 bp DL R reads, EFRE N
B SE reads; #RJE MR PE reads Z[HI[# overlap
KA, BlxT reads P4 (merge) li— %741, fxe/)h
overlap K4 10 bp; PFH/F411 overlap X /21T
M RASICEE R 0.2, FiEARFG P el
A1 B s ) barcode 15 9y X /0 AE b, T4
#Jy5\ )7, barcode RIVTINASECECH O, K
YIRS BCECR 2, A4 Trimmomatic, FLASH.
152 OTU HWERER: (il UPARSE #fF
(version 7.1 http://drive5.com/uparse/), R4 97%l7)
FELBEXT P8 64T OTU 325, FH7E Rl f
% B BF 81 Mk 45 1A . B il RDP - classifier
(http://rdp.cme.msu.edu/) X 45 2% 15 51 E 4 T W Ffr 4324
TR, fi Unite (Release 6.0 http://unite.ut.ee/
index.php) LA A A T S R . 3k XA
) Alpha ZFE1E . IR . P22 7 S5 P4l s
i AN [6) 5 7L R O ) A8 R I e SR 9 2 1
KMZHE; R Coverage fa 80 TH T ERE . DL
oA AR b SRS AR R 2 B A BRAS R Y

|-Sanger 4 {5 2 M35 & (http://www.i-sanger.com/

project/index.html)5¢ i

2 SRR
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FPEE R T &R R R S R, OB
an PRI P B e A .t 1 AR T
L, ARV R it AR R il AR I e TR - 10000
Wt T8, 4ol TR F 2B T
A, G A o R B B 20 OTU, [Hit,
AT LA e R B ) 28 7 i B0 v B AT 19 )
o, D PP AR A LSRR i P B A A
2.2 WA BEBIEH

SRR PN A AL S, 4 205 5 A
H, B AR E A (BQ) L &R A M MR (BZ) |
B BRI R (IQ) . AR ER I A (3Z) 3R A5
AT 55k 78647 45, 82431 k. 81747 4% .
82173 %% ; OTUs #4351 107 14~ 43 4~. 201 1~

n index of OTU lev
tn
o
\

g 0.75 7[

— 1721 — )72 —BQ2 — BZI
— JQ1 —BQI —JQ2  BZ2

Number of reads sampled

B 1. AL (OTU 7KF shannon 35%))
Figure 1. Rarefaction curve (Shannon index of OTU
level).
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& 2944, i RDPclassifier Il %F 97%
FARIKE- ) OTU BT HN AT 225 508, T4
BTERA G35 X R A P A EF T OTU 22K,
RAKJEH OTU XN FLR A0 K B FRE A ]
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I'1(Zygomycota) =5 7 N1 1l — LA 8 T LR .
TR HE A A (BQRLAE 411, 1449, 27 H |
38 F}. 62 NJm i 83 Fh 1A 5 A/ HJH 4% (BZ)
G301, 849, 13 H. 16 #F. 26 1ME Y 37
LR SRR (JQ)ELHE 6 11, 21 44,
41 H. 69 . 114 MEM 152 FhEH; &R
SRR (IZ)EF5 6 1), 26 40, 53 H . 92 F} .
145 /™ @ Y 199 FELE

Venn E 455 R M, 7 OTU KF T, 441
BEAHA 38 MLA R OTU, B8 Bk H
(BQ). FAAE MM MHH(BZ) . B A RMMH I A (IQ)
AR Rt AR (JIZ) A 9 OTU 43051k 114
14>, 48 /~F1 130 1~ (K 2).
2.3 HEZHEERHOT

Sobs 544 . ACE #5%k . Chao 5% h + & 4R
#(richnessindex), F T3/ il Hh LA VR
B & ; Shannon 548 . Simpson 580k ZFE P46 2L
(diversity index), Tt AR 24
P ; Coverage $i5 £ TR i I 19 33 55 B2
Horpr, Simpson FEEUE O , DB HRE & 2 FEPEBIG;

HARREUE, BUIHAN R FEE . 3
SRR Z R R . 6 MR EFR 1 9K, Shannon
SRR, AR R (JQ) A V& 2 M I
s FUCO R AR AR (3Z) ;2572 T A
(BZ) LR V& Z I fil. Sobs #5¥0RM], %
R A (JZ) EL RV T B K B E A
MR (BZ) LIS £ B /N ER R 5
& RE N B 5 B 45 8 (Coverage index) ¥ 33k T
0.999, KM 45 REG
24 HIEFEEARSEWH

SERLW, ORIR B AR AR B R R AL
LI FER AR A 3 2K B . BEVR 4
ARSI ICE RS . 6K, B
AR R (BQ) . AR E MMM AN (BZ) . BB

B 174
1? 130

E 2. OTU 4% Venn
Figure 2. Venn diagram showing the unique and
shared OTU among the different samples.

#1 AT RAREFEESE Alpha ZHMEEH(OTU level)
Tablel. Alphadiversity index between different groups (OTU level)

Richness index

Diversity index

Group

Coverage index

Sobs ACE Chao Shannon Simpson
BQ 49+1 82+3 7048 0.54+0.44 0.81+0.18 0.999+0.001
Bz 21+4 2742 24+4 0.16+0.08 0.94+0.04 0.999+0.001
JQ 90+1 108+2 99+1 1.48+0.27 0.32+0.09 0.999+0.001
Jz 11142 121+7 120+7 1.46+0.16 0.44+0.24 0.999+0.001

actamicro@im.ac.cn
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FH I R (3IQ) M 2 A8 B JH M AR (JZ) L i 1y F
FET | ] (Ascomycota) FI+HF- & [ ] (Basidiomycota) . H:
i, FHEE T (Ascomycota) M xF 3 B4 5 Ky
96.33%., 99.65%. 63.30%. 82.51%; +H T[]
(Basidiomycota) #H X} 43l 3.42%. 0.30%.

32.80%. 6.93% (& 3). EJRAKF-L(K 4, % 2),

R E M R (BQHARTFRY 62 1w, PLF
J& k5 J& (Aspergillus) . ZEEE 1 & (Myrothecium) .
¢1 5} & (Rhodotorula) . 77 J& (Gibberella), AHX}
EEENN 89.46%., 2.54%. 2.48%, 1.49%. %
AR AR AR (BZ) k1509 26 Mg, LHEE
175 & (Aspergillus) FIEE#% 1 J& (Alternaria), #H
SFEREAY R 96.93%H1 1.92%., B A8 R A I J-
Q) FAFH 114 ANErh, LR A ih 2w
(Aspergillus). ZI[# ))& (Rhodotorula) . #54% fUJ&
(Alternaria), AHXT B4 500 40.13%. 31.81%.

16.75%. FERAMMHAE(IZ) P ERIFHY 145 YA
o, P JE M i B JE (Aspergillus) . 4% A% fil &

M Ascomycota M Unclassified k _Fungi
M Basidiomycota M Others

I I I I I
0 0.2 0.4 0.6 0.8 1.0
Percent of community abundance on phylum level

E 3. ARAHHERITKFELWBENER
Figure 3. Therelative abundance of different samples
at phylum level.

Community barplot analysis

m Rhodotorula
w Alternaria

Umbilicaria
m Others

m Aspergillus

w Myrothecium

m Gibberella

m Fusarium

m Unclassified k_ Fungi
m Unclassified f Incertae sedis o Pleosporales
m Unclassified f  Mycosphaerellaceae

Percent of community abundance on genus level

0
BQ1 BQ2 BZ1 Bz2 JQI JQ2 J7Z1 172
Samples

E 4. TREEHNERBKELWEXFEE
Figure4. The relative abundance of different samples
at genus level.

(Alternaria) . 1/ +}J& (Rhodotorula), X} 34>
BN 62.77%. 9.74%. 5.20%. AE{LHEEHIT G
AT M BB 0.1%, FLAEAHE S ] &
AETEESR

2.5 PCoA 4r¥7

PCoA 43t (principal co-ordinates analysis), RfI
FARARII T . PcoA H TR FE RS AT DL SE S0 il R
IR IR BE H I 22 5 o QSRR PR BB I, RN
Y Fh 2H S5 A AR . B PCoA AT ILEE— FE i Jy
4 TTHR A 66.65% , A% — ALY 1 BT RR Al
20.39%; F BRI AW (3Z) 5 B L T AR i A
(BQ) A EZAZ LA M- IHA7 (BZ) 14 L 141 # 5 4 1A AE
2E 25 (I 5).

http://journals.im.ac.cn/actamicrocn
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# 2. BQ. BZ, JQ. JZ EFHAEDH MBS KB T REENFEE
Table2. Thetop 8 dominant taxa and their relative abundance of fungal community of BQ, BZ, JQ and JZ

Relative Relative Relative Relative

BQ/Genus abundance/% Bz/Genus abundance/% JQlGenus abundance/% Jz/Genus abundance/%
Aspergillus 89.46 Aspergillus 96.93 Aspergillus 40.13 Aspergillus  62.77
Myrothecium  2.54 Alternaria 1.92 Rhodotorula  31.81 Alternaria 9.74
Rhodotorula  2.48 Penicillium 0.16 Alternaria 16.75 Rhodotorula  5.20
Gibberella 1.49 Candida 0.11 Myrothecium  0.86 Umbilicaria  0.57
Alternaria 0.98 Rhizopus 0.04 Periconia 0.41 Acremonium  0.43
Fusarium 0.57 Rhodotorula 0.04 Pseudozyma  0.19 Penicillium  0.37
Pseudozyma  0.52 Curvularia 0.03 Tilletiopsis 0.19 Pseudozyma  0.32

Penicillium 0.34 Golovinomyces 0.02

Gibberella 0.01 Periconia 0.25

0.2 e BQ
A BZ
;\; 0.1 *JQ
% 00F & 17
= ‘
Q
~ 0.1
4
021
-03rf ¢

02 -0.1 00 0.1 02 03 04
PC1 (66.65%)

5. T E#Mm PCoA 43#rE(OTU level)
Figure5. PCoA analysis diagram of different samples
(OTU level).

3 it

TUCEE W X AR ot i B P R 4R R R, 4l
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JE, [HIZHEOR IR AR R e R, X
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SCREA MNMumina i3l il P EoR , S BOR R 848
TR BE AR () A St R oA B S, N TS AN [
B AR AR A 5 I R i B L TR R 2 A
MR TT R T R G IERFSE, K15 T 545
3058 kg 4 THI %) L BRI AFE P 4 1) 5 2R PR L

AICGENE OTU % . Chao, ACE SEF55%
BT AN [ 2 7 R R I P A B I A ) L
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BRRIEMAE S TR R RS, AN ER AL Y
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ATERE, FTRE 5 FE A BT S I i b 1 R R A
AR, MRZERIEEAR T —SRAR

PR E TR LA SRR, 7RI DK |, AR
HIEM A (BQ) . & AR EH MM K (BZ) . AR
M R (IQ) . 73 A8 M I AR (IZ) DL 34T 1134
b T 4% B 1] (Ascomycota) , B 5 b HH 7 & ]
(Basidiomycota) fl#% 45 14 '] (Zygomycota) . 45R 5
W38 S S g 4t A R I B VR AL R 4
WAL

TEJE K- b, R AR TR A B i A S
AR AR AR SRR Z R PR AR 25 7 o B8
R AR (9Z) = R R A A A E A
MAR(BZ) . 272 EEAR It R (BQ) AN AR e A i
F(IQ). 4 A A & 4k i 7 J& (Aspergillus) |
21 B} J& (Rhodotor ula) . 77 J& (Gibberel | a) Fl5E 4%
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ff1J& (Alternaria), H.ili%5)& (Aspergillus) 7t 4 ZHAt:
P B IR o ASSCEE RS R P Gayed ™
JIT A B ) R AR K I b | R A ) FL R S S AR
FAML, ¥k B A s (Aspergillus) Y 5 i 5 B AR
B ARG, 21 WEE R (Rhodotor ula) 1Y 7 & 5 R AR 2
ERAK, JREJE (Gibberela) it & & 5 &0 i
ANHASG o AR SCEE AR R M I e B AR AE it ) B 14T
ftl J& (Periconia) & & 34 & T 8 74 55 4 I i F S i
WARE S, 4 40RE TR 2 AR FE AR AR (BZ) A A it 2
J& (Aspergillus) . 1R % J& (Rhizopus) . & 2k 1 )&
(Candida) &% =¥ F&ATE M 7 (BQ). &AL
ARt (3Q) . B ARRRIEM AR (IZ) . DERAS
M SRR Wang 25125 g0 45 R — 3k
AN, B EPIE ER ArR R B, i
J& (Aspergillus) . AR %5 )& (Rhizopu) 24 252 i 41 -5
JERY FHO R, ARG R IS A SO — 3L

AR SR BRI A [ 5 2 A 06 AR AR S [) o
AR EE ) IS T = 8 Sy R U R i B0 0 Pt
W B TR R AL TR . A ST TS S
BRI B FLD IR 254 5 2R, SR, JERE
BAEERMAEY . W FEFZEEEAEN
G50, N R e M AR R v 4 R R
VREEH S Z RS, R R R T i A
T8 DI RIS S50 5 2 REERI ST, 1 A
MR I R GEE B TR B HE RIS KR

2 % W
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Fungal composition and diversity of tobacco phyllosphere from
cured tobacco leaves
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Abstract: [Objective] To know the fungal community composition and diversity of tobacco phyllosphere with
different degrees of tobacco pole rot. [Methods] The fungal community composition of both petiole and |eaf
samples from flue-cured tobacco leaves was analyzed based on Illumina MiSeq high-throughput sequencing
platform. [Results] The fungi from severe infected leaf samples (BQ), severe infected petiole samples (BZ), light
infected leaf samples (JQ) and light infected petiole samples (JZ), were distributed in 7 phyla (Ascomycota,
Basidiomycota, Zygomycota), 27 classes, 58 orders, 104 families, 171 genera and 360 fungal taxa (OTUs). The
fungal community composition, relative abundance and dominant fungal taxon of each sample with different pole
rot level were al different. When at genus level for sample BQ, the dominant genus was Aspergillus (89.64%),
Myrothecium (2.54%), Rhodotorula (2.48%), Gibberella (1.49%). For sample BZ, dominant genus was Aspergillus
(96.93%) and Alternaria (1.92%). For sample JQ, dominant genus was Aspergillus (40.13%), Rhodotorula
(31.81%), Alternaria (16.75%). For sample JZ, the dominant genus was Aspergillus (62.77%), Alternaria (9.74%),
Rhodotorula (5.20%). The diversity of fungal communities is the highest for sample JQ, richness of fungal
communities is the highest for sample JZ. The richness and diversity of BQ fungal community were higher than
those of BZ. Tobacco pole rot is a common disease in curing barn. This pathogenic fungus is various and widely
distributed in tobacco leaf and environment. [Conclusion] The results provided a reference for the prevention and
control of tobacco pole rot in flue-cured barn according to the characteristics of fungal community composition in
different parts of the disease severity.
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