
0.000

0.200

0.400

0.600

0.800

1.000

1.200

0 4 8 12 16

BHI
HCl
LA
AA
NaOH

4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50

0 4 8 12 16

BHI
HCl
LA
AA
NaOH

A B

B
ac

te
ri

al
 g

ro
w

th
 (O

D
60

0)

pH

Cultivation time (h) Cultivation time (h)

Control
Control

HC

NO      

NO      

HC



mutans and change of pH during the culture

Growth of S. mutans UA159 and pH was quantitatively assessed in

initial pH6.0 BHI condition prepared with control (no acid), HCl (HC), lactic

acid (LA) and acetic acid (AA), and initial pH8.0 BHI condition prepared

with NaOH (NO). The data indicate the mean ± standard deviation (SD) of

three independent experiments.

Figure S1. Effects of initial pH condition on the growth of S.
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GtfC in MVs.

Expression of GtfB and GtfC in MVs was quantitatively assessed in initial

pH6.0 BHI condition prepared with control (no acid), HC, LA, AA, and NO. MVs

from S. mutans UA159 was subjected to 6% polyacrylamide gel, SDS-PAGE and

CBB staining (A). Furthermore, western blotting using anti-GTF antibodies was

performed (B). Arrow indicated molecular size of Gtfs. Representative data from

three independent experiments are shown in the pictures.

Figure S2. Effects of initial pH condition on expression of GtfB and
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biofilm formation of S. mitis

Biofilm formation of S. mitis ATCC 903 was quantitatively assessed in TSB

with 0.25% sucrose with various concentration of MVs from S. mutans UA159 in

HC (A), LA (B), AA (C), and NO (NO), and compared with MVs in control (no

preparation). The data indicate the mean ± standard deviation (SD) of three

independent experiments. The asterisks indicate a significant difference between the

two groups (*: p < 0.05, MVs in control condition vs MVs in initial pH6.0 or 8.0

conditions).

Figure S3. Effects of initial pH condition on the MVs-dependent



0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6

WMV
AA MV

0
0.2
0.4
0.6
0.8

1
1.2
1.4

WMV
NaOH

0
0.2
0.4
0.6
0.8

1
1.2
1.4

WMV
LA

0
0.2
0.4
0.6
0.8

1
1.2
1.4 WMV

HCｌ

*
*

* *

*

*
*

A B

C D

B
io

fil
m

 fo
rm

at
io

n
(A

bs
or

ba
nc

e 
at

 4
92

 n
m

)

B
io

fil
m

 fo
rm

at
io

n
(A

bs
or

ba
nc

e 
at

 4
92

 n
m

)
B

io
fil

m
 fo

rm
at

io
n

(A
bs

or
ba

nc
e 

at
 4

92
 n

m
)

B
io

fil
m

 fo
rm

at
io

n
(A

bs
or

ba
nc

e 
at

 4
92

 n
m

)

Protein concentration of MVs [μg/ml]Protein concentration of MVs [μg/ml]

Protein concentration of MVs [μg/ml]

Control
LA

Control
HC

Control
NO

Control
AA

Protein concentration of MVs [μg/ml]

Protein concentration [μg/ml] Protein concentration [μg/ml]

Protein concentration [μg/ml] Protein concentration [μg/ml]



biofilm formation of A. naeslundii

Biofilm formation of A. naeslundii x600 was quantitatively assessed in TSB

with 0.25% sucrose with various concentration of MVs from S. mutans UA159 in

HC (A), LA (B), AA (C), and NO (NO), and compared with MVs in control. The

data indicate the mean ± standard deviation (SD) of three independent experiments.

The asterisks indicate a significant difference between the two groups (*: p < 0.05,

MVs in control condition vs MVs in initial pH6.0 or 8.0 conditions).

Figure S4. Effects of initial pH condition on the MVs-dependent
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MVs.

MVs in control condition, HC, LA, AA, and NO were applied to the biofilm

formation assay using S. mutans UA159.gtfBC-. To confirm the dependencies of Gtfs on

biofilm formation, glucan formed in biofilms was labeled with Alexa Fluor 647-dextran

conjugate and observed by confocal microscopy. After SYTO 9 staining to live cells,

biofilms were observed by confocal microscopy. The upper left of the image shows live

cells, the upper right shows glucan formation, and the lower left shows live cells and

glucan formation. Representative data from more than three independent experiments

are presented in the pictures.

Figure S5. Confirmation of glucan in the biofilm formation induced with
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GtfC in MVs.

MVs in control, and HC, LA, AA, and NO conditions were applied to the

biofilm formation assay using 6% polyacrylamide gel, SDS-PAGE and CBB staining,

and prominent protein bands (at approximately 90 kDa and 50 kDa) were analyzed by

PMF analysis using matrix-assisted laser desorption/ionization time-of-flight

(MALDI-TOF) mass spectrometry. Levanucrase and elongation factor Tu were

estimated at 90 kDa and 50 kDa, respectively.

Figure S6. Effects of initial pH condition on expression of GtfB and
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activities in the MVs from S. mutans

Volume of Ftf on MVs from S. mutans UA159 extracted in control, HC,

LA, AA, and NO, and S. mutans UA159 sacB- were analyzed in 12.5%

polyacrylamide gel, SDS-PAGE and CBB staining (A), and zymography for

overnight (B) and 3 days cultures using buffer involving raffinose (C).

Representative data from more than three independent experiments are shown

in the pictures.

Figure S7. Effects of initial pH condition on Ftf volume and
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