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FE. ATHAEMBEEI R P AL LAY SHR, =887 AMA, M Miseq B FMAHA, 2#HT
RRAEERETRE T mAREENEMAL TN, 2R LN, AB.C 3 M E# OTU(Operational Taxonomic Units)
KFES>HAEA, BEEBRA OTURY, CHEEBRA OTURKR $. @3 o EBR P @ E B LA RGMUEREF
PRI, FIAE (Bacillus) A 3AEENRFEHE. XrmBEBRENENYABELEMERFLZKR. L EREA
(Massilia) . #9588 & (Rhizobium) . % 3% & M8 & (Stenotro phomonas) . 35 8.5 B 08 & (Sphingomonas) % . #t—
T ERSSNE T, BETHFEHERAILRY R RE, MHAREFRR, ZERA—F 42T A A
et om AR GHEEIR T RS R T T Aok,

X # W MM miA,; B BELMH

FESES: S182 XHARERG: A XEHS: 1673 -9868(2018)06 — 0015 — 09

FL TR Gl R AR T 2 AL, AR AN L O BERESE , X SE R R A — L] REXS A A
BEFR Ay g JEL A g A 4 T R A AR R AR A KRR B X R A B T W I S R A AR KR E K
BEPRVRE L HoA A IR PR R A G 2R B R B L I 2 R R A TR R A
WA A B T A 2 A L BRI TS Y L Xm0 AR T A2 ME AT, S B By AT R 2R
JEECT I AR SE R AT T TR R AR PR XA A R T R A 25 T A R B R B A AR s A
FEA QL2 A BB AR B AT DLR P R S 2 e R R s BBk D5/23T 2 — R AR 4 i A A K
B BE AR AE RO R A sh &K OF BRI E RATH AR R R ZE T A K, &R
GOE(E7/E - Di/IVESE S

R B AT Sy 22 e A W) AR SR, P T A A B A B2 W ok S T T 2 i o R e A I I S
P10 AL 0 T e X A S B T AT A R A T R R 0 A A 7 e Y R R B ) A e
AR ek 3 g o A X R B B TR R T O A T O R B L R R AR A R R Y T A

O WHHEM. 2007-11-17
HAWH . R ERR S R R AR DI H (este2017jeyi AX0334) 5 5 PR AR % 32/ RHE 0 H (NY20150601070012) 5 B K AR T
Ml BR3¢ AR 2 7 BHE 35 H (130580).
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Yoo WE5EE X HARRRE 1L B8 R 0 A AT T 5E. BFST A0 B, AN [R] R A0 A I AR s e A e A O 2 Bl A ) Aol
FKARE M, RHAEIE 11 F, KB EIE (Corynebacterium) . B ¥ 1 & (Enterobacter) . % i 1
J& (Arthrobacter) . V2 18 J& (Pantoea) 1 BUMT A f5e i 1100 0 W 6 K HE AR ohr 0 T 26 — ELAE /D . UL
Ko IF I B 4550, BBl 10~100 A5 10 R R HERE Jr SORTHERE 25 F T, 40 81 78 4% A0 M6 AE T 0 1 328 3 1
Z . B 48 h WA AR BT S I8 B R AN B B I ] F 48 T 2 S R Wy A e AR
X R P T A A T R A3 B e Y K R D T A R R R A A A R B B x4 it
RO A R B AT R . R BB TR R OC TR B R P A B A X T e
TR BRI R R R ST R A T IR G A A () B B A e R R B 2 R R O A BE T 4 e R A
it 40T M. DU T 0855 0 7 10 o B . SR T A 0 B A A 0 2 A P ) T — R B 2R 9 T A
B0 ik L WO AR BT T i L BERR IS DR 5 LA L DGGE 284> F A W2 07 ik, 5 501 75 vk HUBE4r A7 ol 35 97
WAy, BAFAERZE . R4 BB

e I R XS 16S rDNA/18S rDNA/ITS S8 7SI FE AT I . B8 [A) I XA Gt i L 5 L # A
Fobt Sz —SER A W P BEAT RS IN L ARATARE v B BUAE W RE VR AL A S A R TR, R a2
O 020 A S ) P e ) R AR o A A v A - 24 T R 5 R B 2 AR AT 20T . S A o A DU 3R
A TR) B B A T A 6

1 #5577
1.1 R F AL =]
1.1.1 & A

AxyPrepDNA 5 [ Ui 7] & (Axygen 24 7)) 5 QuantiFluor™-ST # (8 % % & # & 48 (Promega 2>
A]); TruSeqTM DNA Sample Prep Kit, OMEGA-soil DNA Kit(Omega Bio-Tek A #)) s agarose gels(bio-
west 2y H)) 3 FastPfu Polymerase(Trans Gen A H]); TruSeq™ DNA Sample Prep Kit(Illumina 2 #)).
.1.2 M B

PCR fX (ABI GeneAmp® 9700 #) ; &3 5 X% ¥ 25 .0l (Eppendorf 28 7)) 5 HLIKAL (FL 50T 78— X%
7 s MISEQ M F 4% (1llumina 23 7)) 5 HISEQ MF{X (llumina 23 7)) ; #FRAL (Biotek /A ) 5 R 261t
(Turner Bio Systems A 1)) ; Covaris M220(Gene Company Limited 24 ) ; HER IR & % G& ] H Ak I /R AL
i i 1A PR A 5 B BRI A C R T A A R BRA A
1.2/ %
1.2.1 A+ #HARE

P PR T 32 K AR 3 M B 0 R ORE 5 MR 8 7. KR I R R MRS B R T R R . TR E I P B AR
WL BE AR S S — A . A3 BIECE ORI 3 AN B (e Bl A 4 ALBLCRE B . SRS 4 i FE A
Ko by AP B AR E AT (ALB,C BB IFERE . 16 h,18 h, 17 hy . 2 BB (A, B, C
¥ B BURERE ] . 33 ho41 h,29 h) L SRKAE B (AL B, C 4% B BURERTE] . 52 h,66 h,41 h) | & 4 5 Bt
f 3 Bk 78 5 0 (AL B, C % B BORERF 1] . 77 h, 77 h,65 h) . AW R A S KA 8 (AL B, C R 3 B
FERFIE] . 105 h,94 h,116 h) BUKE.
1.2.2 DNA #1424 PCR ¥ 3%

A E Z. N A. ® soil if#) £ (Omega Bio-tek, Norcross, GA, U. SO UL 45347 5 DNA Hhi3%, DNA ¥
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JE 2L R H NanoDrop2000 #EA7 R, I T 126 B B Bl 558 52 Al Dk R ) DNA 42 3 & 5 ) 338F (5'-ACTC-
CTACGGGAGGCAGCAG-3") Hll 806R(5'-GGACTACHVGGGTWTCTAAT -3") 51 #%F V3-V4 Al 45 [X #k47 PCR
oy, PR . 95 °C WARYE 3 min, 27 PMEFR95 C A 30 s, 55 CiRk 30 s, 72 °C M1 30 8), FiJiF 72 °C
FEfH 10 min (PCR 1X: ABI GeneAmp® 9700 %), ¥ 3Kk R Ky 20 pl., 4 pl. 5 X FastPfu & ik, 2 ul
2.5 mmol/L dNTPs, 0.8 pL 51#(5 pmol/L), 0.4 pL FastPfu B4 ; 10 ng DNA 4.

1.2.3 Illumina Miseq @ 5

fifi FH 2 %0 B RS B EE I [T PCR 724 . FIl F AxyPrep DNA Gel Extraction Kit (Axygen Biosciences, U-
nion City, CA, USA) #474lifk, Tris-HCL YEBE, 2 % B AR B s Uk A . FI A QuantiFluor™-ST (Promega,
USA) FEAT K E . A48 Tllumina MiSeq F & (Illumina, San Diego, USA) bR E#RAVE MR 240 5 593
J B EE PE 2 X300 14 SC .

SO LR D Y FIR Sk 2 [ REERTE L L RSk B R B 3) R PCR &3 847 3C
PEBAR 19w 42 s 4) AAA AR, oA s DNA B, FIH Tllumina 24 A Miseq PE300 -5 #E4 7 5.
1.2.4 HABAE L 5 H

JE G I e 50 A Trimmomatic BAFFE4% , ] FLASH #4847 D% .

1) & 50 bp BB 1, WURE 0N B EART 20, B DGR 205 il ot . LR s s K
KT 50 bp MF51;

2) barcode FFRGHAVCEC . 51H) ALV 2 D BRAE A BT, 22 BRSO i 2 5

3) MR B GLEE overlap 4 9 v 7 5 i 47T PRHZ . overlap % KT 10 bp. KR ICIEDHE R T,

i FH () UPARSE # ff (version 7. 1 http: //drive5. com/uparse/) , W& 97 % 09 H2h BE %t 77 51 ¢
7 OUT (Operational Taxonomic Units) & 3¢ ; {ff f] UCHIME 4k 4 5 K& fix & #&. | RDP classifier
(http: //rdp. cme. msu. edu/)XF 557 ST P4 A R, LUXF Silva $0H5 2 (SSU123) , 15 L X 5
fHN 70%.

2 HR5iTE
2.1 MMFEEMSHNE
FIJH Miseq W77, 2381 T AB,C 3 AR, 6 AW gL CRL & 3 AT, HERE AT M IORE 21 1, 2,
3. BB JE I HORE /4.5, 6) 3k 54 NREAR B9 A R REVE S . e, FRATERAE T 3 A8 B HURE AR AS (9 0
JPARCGR DL SR BN WNSENE IR JFWRE . 5 OTU M4 5 B Boa . 2
T RT
R1 3NTEEHRES. FHRRAFEENSHEEEY

FEA ace chao shannon simpson OTU
A ¥ B k2 i 3 66 66 1. 60 0.38 41
A Y5 B L% IS 1) 79 63 2.11 0. 24 16
B 5 Pz Hk )% if A 58 48 1. 32 0.46 33
B 5 b Ht )% J5 4 56 45 1. 85 0. 30 36
C ¥ Pz Bt 15 i 1) 68 57 1. 85 0.33 10
C ¥ s 1% )5 11 65 62 2.39 0.21 51

i 8 il 2 3 R P A R AR (0 0 1 i AN (R0 T B I B TR A W 2 R AR O i £, DA R & A
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TE A TR0 Py BB I B S A ) 2. B 4% 97 0 AL B9 O TU B 73 26 272K F o AT mothur 315 A ] B
PLIIRE T B ZAEPEFE 20, FIH ROEF TRGIEIZ (8 D IR ITZemT LAA b, 2 IR0 P i i, 23k
FISF G, LRI AT AL URT R S B B A 4 A

1.0
Shannon curves
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2.2 Venn B

1 OTU 40 87 9 3wk 1, 36 B fBL K SF 8
97 %1 OTU HE— 5347 T Wy Fh 41 43 7. 38 5 )
JH Venn I EEL AL B, C 3 M 5 3G MlA 149
FECH . EOUL R AN [6) 45 5 9] i o 72 v A o 9 4
Pl Bl 2 AR RLE R S L. S5 R B, ALB,C
3B OTU KB # 2t A iy, Hrb BiEG
A OTU B8, CHERMA OTU &2 (& 2).
2.3 MEBELEMILER

HRHE 3 22z ar W 25 2, ) A4S 3 408 s 1
A T Ao R o % A K R AR AE 25 43 KO TR B
SEAL ZH BTG 0. AR S 3 A 45 SR, W] LLSR AR A R AR B2 4% Venn B4 #7
TEHE— 3 RV & AR A B, DL SO e A A v & 2 B A L SRR, TE 3 MBS, &
B JE R 2 AT I JE (Bacillus) (i W 50200, HR B FLIKE B (Lactococcus) i ¥ B & (Enterobacter) .
MIE 3 T AR P S LA 22 AR K, o i FF R JE FE B RS B AR oh G L 55 A 2 A e (R 3D

R 415 49y ol sl R AR ) SF B2 A4 A AU PE R AT RS, R 45 R 5 B AE BE VR heatmap B 1 (F 4), Al fff & 3=
JE AR F B2 (0 ) b o3 B SRR 060 78 b 5 A R B ke S WA ) R AR TE 45 43 KK P R TR AR
FAALPE A 22 b, S T R, REAR AR 3 25, R 4 BB EENR, —DNHEN - FEAME,
— RGN 3 N EEREAR, BRI 3 NEHEEA, gl 5 B AL @A g Rl 2
SRR, WD FETE B (Massilia) . FR 9% W & (Rhizobium ) . 5 3% B 1 J& ( Stenotrophomonas) . 5 & B
B T & (Sphingomonas) % .
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FFH 4L E] LB 43 BT, AR PCA 15 1 (9 45
B HTE BRI R T B2 SR X0, J5 A 51T wilcoxon BE AN 56 22 5 40 M 1T A& K F, 10
AT 253G G248 A R 8 BE B 1] (Firmicutes) 1A 1 ] (Proteobacteria) » HJ& ¥ Firmicutes F
R, Proteobacteria b Fb. S BERT 15 1Y) rf 22 5 W3 09 2 M0 FF 18 &8 (Bacillus) . FLIRWJE (Lactococcus) |
W kT B J& (Entrobacter) . 1Z W J& (Pantoea) %5 (& 6, K 7).
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YR AR KRR RE B, A5 & A F R, B0 S KL E A4 47, 2
TR AR RS TR AR A SRR 2P IRIE TS YRS R A SR A K R
A B DA DG L TG T U M S T 2 R AR Ge s SR O IR L ARk, e T R A
AW Z VRS BT AR R T Tz BT R R AR TR G ng Al B 57 O ik K Lh 16S rDNA Sy BL Al Y R
RigR i, Reg s AR 25 VR O R B e, R 3 4l b 3 R Al IR R K BB & B IS 3 B A 4 40 TR
5, N EE Y LS 2B KO P TR B I 5 B SR
T 3 B A TR A R ) TR A K R, PR EE TR A AR W S R T A —
e AR R R e A A v 0 IR, L v R v 0 T ) 3 S X e R R ) g R R A e S T A
ﬁi%ﬁfﬂnt” Y PR L A o3 A B G R O A SO AN T AR AS ISR T e I, g A L
K o BRI o A TR R BE VR S5 K. AT A R R, 7E 3 AN BT, AT B (Bacillus) A XS A D
GERWY, ZF AT B — P B R A B AR . o N SRR R b o A R B AT TR AR YR Y
ZERAT B 2 B A B 2 FF B (Bacillus subtilis) . M A ZF 1 FF B (B. laterosporus ) . W5 £ ZF 1 T 5
(B. cereus) . WA ZF #¥F B (B. licheni formis) . 9 = & 2 A W (B. thuringiensis) . 2 Ki 28 28 M 4T &
(Paenibacilluspolymyza) . F/NFMITE (B. pumilus)™ 2 5% HE— 0 & 90, MR w300 Fn 4t 2% )5 109 20
WAL 22 5 W 88, AR R TR (Rhizobium ) 22 B Y9 3 A= W B ¥A AH OCH, T 55 37 B4 I 18 (Stenotro ph-
omonas) . B2 BE T JE (Sphingomonas) SGHEY) B R W AR K % U1, BE R A HLAR 25 R 43 F A HLTS G
L7/ ﬁﬁ%ﬁ;ﬁﬂ@@%(smmgomonm S RE FE AR B 2 A 27 % ) BEAE W s s e P T T A
MR RE, R RROR SC T B, BEM GRS R AR RS X ST R Y AR AL T B T e e R ep, B S
SOV S0 R B i A T R B A AT 5 RS AL AR AE SR e 0 AT A3 AT 0O e R e e 4
FRTE TR 2840, SRy 0 — A0 T X Pl ) P 3k 2 34 A0 T L i i R 00 A it 5 28 T BR A
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Diversity Analysis of Bacterial Community Structure in the

Curing Process of Flue-Cured Tobacco

ZHAO Min', XU Chen', GENG Li-na', CHENG Ting-cai’,
WANG Gen-hong”?s WANG Dai-bin', XIA Qing-you®

1. Chongging Tobacco Science Research Institute s Chongqing 400715, China ;
2. State Key Laboratory of Silkworm Genome Biology » Chongqing 400715, China

Abstract: In order to study the diversity of bacterial community structure in the curing process of flue-
cured tobacco, Miseq high-throughput sequencing was performed on the tobacco variety Yunyan 87. The
results showed that most of the OUT (operational taxonomic units) in flue-curing rooms A, B and C
shared similar characteristics. Of the three flue-curing rooms, flue-curing room B had the fewest unique
OTU, while flue-curing room C had the most. Analysis of the similarities and differences among the bacte-
rial population in various samples revealed that Bacillus was the dominant bacteria in flue-curing rooms A,
B and C. Some bacteria, such as Marseille sp., Rhizobium , Stenotrophomonas and Sphingomonas,
showed considerable differences in their community structure during the early and the late curing stages.
Principal component analysis showed that the bacterial composition of the samples in the early and the late
stages was obviously different. The above results have laid a foundation for improving the quality of flue
cured tobacco leaves with these dominant bacteria.

Key words: flue-cured tobacco; bacteria; flue-cure; community structure
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