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Abstract: [Objective] The purpose of this research was to analyze the Bacillus species, cellulose
decomposition, antimicrobial activity and antibiotic resistance in giant panda intestines. [Methods]
Bacillus was isolated based on the resistance of high temperature, then to construct the phylogenetic
tree with 16S rRNA gene sequences. Hydrolyzed circle on the cellulose-congo red medium was
measured to detect the cellulose decomposition. The oxford cup method was adopted to examine the
bacteriostatic ability and then we analysed the relationship between the bacteriostatic ability and
phylogenetic tree by software. The distribution regularity of Bacillus antibacterial peptides was
detected by PCR. At last, susceptibility testing was put into use to detect the antibiotic resistance of
Bacillus. [Results] Twenty-one strains was isolated and divided into 6 categories. All of the strains are
able to decompose the cellulose on different levels by measuring the hydrolysis circle diameter. Most
strains can inhibit the enteric pathogens obviously. Cluster analysis shows that the antibacterial ability
is relevant to gene classification based on 16S rRNA gene in some cases. Susceptibility testing shows
that most Bacillus strains are sensitive to common antibiotics, but a few strains are still resistant to the
antibiotics. [Conclusion] The Bacillus strains isolated in giant panda intestines are abundant and able
to decompose cellulose. The metabolic product of the antimicrobial peptide gene contained in all of 21
Bacillus strains can significantly inhibit three kinds of enteric pathogens. The Bacillus are sensitive to
common antibiotics which is helpful to standardize clinical medicine.
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Figure 1 The homologous tree of Bacillus strains
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F1 BEHRBFRH 16S rRNA EEH) GenBank B RS
Table 1 Names of strains and the GenBank accession
numbers of 16S rRNA gene
pat mm o TNE s
Group Name number Reference strain Identity (%)
A HH2 KF860135 CP006881.1 99
A TT1 KF860141 JX126865.1 99
A GG2 KF860130 KF410851.1 100
A JX1 KF860137 EU256502.1 99
A YYl JX482116 CP006881.1 100
A YSI JX489621 JQ308561.1 99
A SYI1 JX489618 GQ861467.1 100
B FF1 JX489619 JX843447.1 99
B FF2 J1X489622 KC915229.1 99
C XMl KF860144 EU661712.1 99
C ZX1 JX444509 KF601957.1 100
D AAS KF860127 AB680477.1 99
D AA6 KF860128 AB680477.1 99
D YH7 KF860148 KF254668.1 99
D HC3 KF860133 JQ936679.1 99
D YHS5 KF860146 KF254668.1 100
E XL4 KF860143 AB680892.1 99
F QY2 KF860140 AB680399.1 99
F YY2 KF860150 KF054925.1 99
F  YH6 KF860147 KF054925.1 99
F  YHS8 KF860149 KF054925.1 99
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Figure 2 The hydrolyzed circle caused by cellulose degradation of Bacillus strains
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Figure 3 The inhibition zones of Bacillus strains
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Table 2 Distribution of antimicrobial genes in 21

Bacillus spp. strains
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Note: +: Detection positive; —: Detection negative.
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