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Role of SMU.2055 gene in cariogenic capacity of Streptococcus mutans
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Abstract: Objective To construct a SMU.2055-dificient mutant strain of Streptococcus mutans (S. mutans) and evaluate its
cariogenic capacity in comparison with wild-type S. mutans. Methods The SMU.2055-dificient mutant strain of S. mutans was
constructed using homologous recombination technique and observed with scanning electron microscopy (SEM) and
transmission electron microscopy (TEM). The absorbance at 600 nm and pH values of the wild-type and mutant strains were
monitored to evaluate their growth and acid production. After acid adaption, the two strains were challenged with acid shock
and their survival rates were determined. Results PCR and sequence analyses verified the successful construction of the
SMU.2055-dificient mutant strain. Observation with SEM revealed obvious changes in the morphology of the mutant strain,
which showed reduced irregular substances between the individual bacteria as compared with the wild-type strain. TEM
revealed major alterations in the cellular architecture of the mutant strain with blurry cell membrane and disruption of the
membrane integrity. The growth capacity of the mutant strain decreased in both normal and acidic conditions but its acid
production capacity remained unaffected. Conclusion SMU.2055 gene is associated with morphology maintenance, growth

capacity and acid resistance of S. mutans but is not related to the acid production capacity of the bacterium.
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Tab.1 Sequences of primers of constructing SMU.2055-deficient mutant

Primers Nucleotide sequence (5'- 3')

Uses

F: CGGGATCCTTGCTCACCTCGCCCTTGT

SMU.2055-UP

Amplify the upstream fragment of SMU.2055

R: CCCAAGCTTCCTTCCTACGCTCTTTCTC

F: CATGCCATGGATTAGGTTTTGATTTAGAAGC

SMU.2055-DOWN

Amplify the downstream fragment of SMU.2055

R: GGAATTCCATATGAGCAAGACCAAACCACCT

The underlined sequences indicate restriction enzyme cutting site.
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Fig.1 Identification of SMU.2055-deficient mutant by PCR.
M: 1kb ladder; Lane 1: Wild-type S. mutans UA159; Lane 2:
SMU.2055 recombinant plasmid; 3: SMU.2055-deletion
mutants. All amplifications used the primers SMU.2055-UP-F
and SMU.2055-DOWN-R.
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Fig.2 Growth curve of wild-type S. mutans UA159 and
SMU.2055-deficient mutant.
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Fig.3 Observation of wild-type S. mutans UA159 and SMU.2055-deficient mutant by scanning
electron microscopy. A: Wild-type S. mutans UA159 (Original magnification: x 12 500); B:
SMU.2055-deletion mutants (x 12 500); C: Wild-type S. mutans UA159 (x 25 000); D:

SMU.2055-deletion mutants (x25 000).

B4 BFERLS. mutans UAL59 K SMU.2055 EEERFEE#RLEE TEM ME2
Fig4 Morphological observation of wild-type S. mutans UA159 (A) and

SMU.2055-deficient mutant (B) by transmission electron microscopy (x40 000).
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Fig.5 Acid production capacity of wild-type S. mutans
UA159 and SMU.2055-deficient mutant (*P<0.05).
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Fig.6 Survival rate of wild-type S. mutans UA159 and

SMU.2055-deficient mutant in acidic condition (*P<
0.05).
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