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Study on the characteristics of bacterial community succession in tobacco aging
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Abstract ; In this study, we investigated the relationship between the community succession and chemical composition of the
bacteria isolated from tobacco. The tobacco sample C3F (2013) obtained from Baoshan City, Yunnan Province, was stored
in Guiyang (GY), Tanchang (TC), and Ziyun (ZY) storerooms. The 16S rRNA genes of the bacteria isolated from the
samples aged 0, 6, 12, 18, and 24 months were sequenced using the Illumina HiSeq2500 high-throughput sequencing
platform. The results showed that the Pseudomonas, Sphingomonas, Stenotrophomonas, and Bacillus genera were dominant
in the bacterial community. With an increase in aging time, a growth-decline trend was observed between Proteobacteria and
Firmicutes in the dominant bacterial communities, and the genus Bacillus was significantly dominant in the later
successional stage. In the process of tobacco aging, a significant correlation was found between the dominant functional
groups of bacteria and the progressive decomposition of their chemical components. The dynamics of the dominant functional
groups of bacteria changed from carbohydrate-like to starch-like and then to cellulose-like. The water-soluble sugar and
cellulose were the key factors involved in succession. This study revealed a significant characteristic of the bacterial
community succession during aging in tobacco, thereby elucidating the mechanism of tobacco aging and providing a

scientific basis for using microbes to control tobacco aging.
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Table 1 Statistics of sequencing date and alpha diversity index

Jsh 5 HRFI TARIER EEARIEH Chaol 388 ACE #54L

v T ¥ 262 g
FEd Raw Effective OUT %t Shannon Simpson Chaol ACE ?EME

Sample name OUT number . R . X Coverage

sequence sequence index index index index

GY-0 86234 83502 1279 6.59 0.96 3528.94 2226.74 0.98
GY-6 83103 79603 1260 4.25 0.77 1311.99 1359.71 0.99
GY-12 89661 86235 1307 3.55 0.66 1074.56 1152.04 0.99
GY-18 79868 76799 1188 5.05 0.88 1422.12 1558.57 0.98
GY-24 86043 82206 1409 6.53 0.97 1360.11 1405.71 0.99
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Sample name Raw Effective OUT number S}.lannon S{mpson (.lhaol AACE Coverage
sequence sequence index index index index
TC-0 85814 82030 1395 6.27 0.97 1264.86 1320.29 0.99
TC-6 73782 70909 567 4.05 0.80 510.34 520.33 1.00
TC-12 85259 81963 754 4.53 0.87 784.00 817.03 0.99
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7ZY-12 83721 80573 998 4.43 0.86 922.20 1010.75 0.99
7Y-18 88401 84081 570 3.47 0.70 561.24 570.33 1.00
7Y-24 76999 73782 1234 6.07 0.96 1147.04 1217.56 0.99
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Fig.4 Heatmap of species abundance for samples of different aging time
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Fig.5 The LDA score distribution histogram of LEfSe analysis in different aging time
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Table 2 Relationship between bacteria community and chemical substance in tobacco leaves

p—_— KN EaRliifis
ME R Oreamic A @'i o Water- v =Y S8R T HH B
Bacterial community ) gb Nitrogen ~ Phosphorus Potassium  soluble Amylum  Petroleum  Cellulose  Nicotine Protein
carbon sugar ether extract
u e
Ll 0.067 -0.292 -0.326 0.140 0.349 -0.285 -0.060 0.373 -0.071 -0.076
Pseudomonas
e -0.323 -0.342 -0.382 0.351 -0.104 -0.210 0.009 0.051 -0.242 0.064
Stenotrophomonas
E:@.)H»[EE -0.143 -0.138 -0.363 -0.197 0.166 0.011 0.069 0.501 -0.052 0.274
Bacillus
R— e
% Qﬂ%ﬁﬂ@@)ﬁ -0.057 0.021 -0.360 0.142 0.327 -0.182 -0.168 0.506 -0.109 0.358
Sphingomonas
ME [
ABEHRER -0.274 -0.398 -0.329 0.311 -0.096 -0.176 0.051 0.008 -0.218 -0.057
Comamonas
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L IR PR apliifiis
GRS Orventic A w g Water- TER By F4EE JHB BT
Bacterial community gb Nitrogen ~ Phosphorus Potassium  soluble Amylum  Petroleum  Cellulose  Nicotine Protein
carbon sugar ether extract

AR . 0.001 0.098 -0.099 0.140 0.382 -0.249 -0.077 0.323 0.013 0.273
Methylobacterium

AER T
K R -0.088 -0.052 -0.416 -0.173 0.204 -0.087 0.031 0.562 " -0.145 0.377
Staphylococcus
Aureimonas 0.051 0.237 -0.330 0.413 0.311 -0.365 -0.314 0.539* -0.173 0.499
R .
SRR -0.272 0.348 -0.528 " 0.686 * 0.105 -0.418 -0.541" 0.213 -0.248 0.429
Xanthomonas
%%EE -0.107 0.005 -0.453 0.371 0.239 -0.332 -0.167 0.528* -0.046 0.375
Massilia
iﬂ:}ﬂitﬁﬂ}% -0.160 -0.148 -0.358 -0.165 0.179 0.008 0.066 0.487 -0.023 0.241
Paenibacillus

N B
it J iﬂ@lﬂﬁ 0.133 0.299 0.489 0.033 -0.546" 0.500 0.579* -0.272 0.205 -0.053
Pusillimonas
Steroidobacter 0.016 -0.196 -0.027 -0.091 0.613" -0.316 -0.224 -0.020 -0.073 -0.067
unidentificd -0.048 0.094  -0246  0.076 0.100  -0244  -0.028 0427  -0.180 0.255
_Anaerolineaceae

e _—
£ ﬁﬂ:?ﬂﬂ—lﬁ)ﬁ -0.046 -0.235 -0.254 -0.110 0.272 -0.149 0.004 0.393 -0.102 0.312
Solibacillus
Romboutsia 0.100 -0.245 -0.110 -0.108 0.613" -0.214 -0.172 0.018 0.021 -0.067

e Rl

¥EE?*TIZ‘E . 0.235 -0.087 0.222 -0.182 0.088 0.118 0.110 -0.207 0.380 -0.003
Sphingobacterium
Viﬁ%‘ﬁ -0.240 -0.146 -0.437 -0.329 0.198 0.170 0.010 0.466 0.005 0.050
Kocuria
Clostridium_sensu_ .

. 0.182 -0.314 -0.172 -0.196 0.656 * —0.117 -0.127 -0.137 0.014 -0.188
stricto_1
Vulgatibacter 0.214 0.352 0.415 0.072 -0.482 0.329 0.524* -0.136 0.074 0.052
EEI&E -0.129 -0.225 -0.080 -0.066 0.517" -0.348 -0.260 -0.085 -0.163 -0.017
Legionella
Aquicella -0.025 -0.050 0.101 -0.127 0.438 -0.247 -0.135 -0.073 -0.015 0.032

o 7
M55 € LA T 0.021 0.085 -0.234 0.275 0.455 -0.348 -0.457 0.250 -0.019 0.043
Pseudoxanthomonas
WakF HiFE 0.152 0.214 0.415 -0.083 -0.320 0.212 0.038 -0.420 0.138 -0.191

Enterobacteriaceae

# AE 0.05 KRR , = = 15 0.05 /K EAISC R B35

AR AR Y S SR AR AOR, ST IS R IR R 24 DA R, 42w m ERN R,
SRS AR P RS B PR R R R AU R R R IEASCOC R, AW K BN B [F]
AR S AR A LB B B R A AR DG TR (1 6) |, 1T 32 20 DA RE R MM 2R R by O B o 32, I ) 202
VAREREAR AT 4 5 MR BUR A TAE Y O F o I FEOMIESE T Ao 1o 8 B 2 Bl A W e v i A8 A i 2283
Z—

TEXRI BRI A S R G, A RAE A PR SR Sl R HEAT B, T KA - Y BRAL P BEE TR 0 s B P 9
TR 2 AL PR A 27 i o3 O S [RISR Bl 3 3 X M P A O e 2L AR 7 T8 23 BT, AT A S e 0 9 ol A
PR v AR, XA R i A2 A 5 A o S ZR 00T A B T A AR A A ) N TR
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