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Fig. S1 The rarefaction curves of 54 samples bacteria (A) and fungi (B).
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Fig. S2 This Venn diagram shows specific OTUs and shared OTUs of bacteria (A) and

fungi (B) among different origins.
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Fig. S3 The core taxa can distinguish fermentation stages of CTLs. Classification of
random forest models of the fermentation stage of the core taxa of LC bacteria (A) and
fungi (B). Shown are the important features (top 20) based on Mean Decrease Gini

(MDG) of random forest models of the core taxa of LC bacteria (C) and fungi (D).

RF classitier( 33.33 % correct) c

RF classifier( 25.00 % correct)

FO  Fi F2  F3 F4 F5

FC Fl F2 F3 F4 F5

MeanDecreaseGini MeanDecreaseGini
B Cupriavidus D Tichomonascus

Staphylococcus Alternaria
Coryﬁegacren’um Cladosporium.
Mitochondria Oidiodendron
Lactobacillus Aspergillus
Akkermansia Colletotrichum
Proteus Botryosphaeria

Solitalea Hormonema
Ralstonia Penicillium,
Chloroplast Deconica
Sphingomonas Molliisia
Prevotella Trichoderma.
Baciflus Mortierella
Acinetobacter Fusarium
Stenotrophomonas Xeromyces
Massilia Aequabiliella
Aerococcus Periconia
Pseudomonas Wailemnia
Novosphingobium Sampaiozyma
Xanthomonas Plectosphaerella

0.0 0.1 0.2 0.0 0.1 0.2 0.3 0.4



Figure. S4 The core taxa can distinguish fermentation stages of CTLs. Classification
of random forest models of the fermentation stage of the core taxa of DH bacteria (A)

and fungi (B). Shown are the important features (top 20) based on Mean Decrease Gini

(MDG) of random forest models of the core taxa of DH bacteria (C) and fungi (D).
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Fig. S5 CCA reflected the relationship between metabolic enzymes (A, bacteria;
D, fungi), physicochemical properties (B, bacteria; E, fungi), volatile aroma
compounds (C, bacteria; F, fungi) and microbial community composition during cigar

tobacco leaves fermentation.
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Fig. S6 Network analysis based on the co-occurrence of physicochemical properties (A,
B), metabolic enzymes(C, D) and the bacterial and fungal communities. Purple vee

nodes represent volatile components. Grey ellipse nodes represent microbial members.
Direct connections between nodes indicate strong correlations (Pearson correlation
coefficient, P < 0.05). Red lines represent positive interactions between nodes, and blue
lines represent negative interactions. The sizes of vee nodes represent the
interconnected degree. The sizes of circle nodes represent the average relative
abundances of bacteria and fungi.
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