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Abstract

Smu_195c¢ is a protein with 86 amino acids in Streptococcus mutans, a primary pathogen for human dental caries. The

specific function of Smu_195c is still unknown and there are no conserved domains in it. In order to find out its function, the gene

encodes Smu_195¢ was cloned and expressed in E. coli as N-terminally 6*His tagged recombinant protein. Two crystal forms were

obtained by the hanging drop method. Form I belongs to space group P6,22 or P6;22 with the unit cell parameters a = b = 62.93 A, ¢
=90.63 A, y=120° and form Il belongs to the space group P4,2,2 or P4;2,2 with the unit cell parameters a =b=57.97 A, ¢ = 103.51 A.
Crystals from the protein with His-tag belong to form I, however, crystals from the protein without His-tag belong to both.
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Dental caries is one of the most common
and tends to
remain untreated in many undeveloped areas because

infectious disease afflicting humans,

of high cost, leading to considerable suffering that is
often alleviated only by the loss or extraction of the
inflected tooth I3, Although 200 to 300 bacterial
species have been found associated with dental plaque,
only the presence of S. mutans has been consistently
linked with the formation of human dental caries®®. The
highest possibility of S. mutans serotype ¢ strain being
found in humans is 80%!. For all kinds of reasons, the
research of the nosogenesis of S. mutans is still staying
on the degree of gene sequence and structure analysis.
There are hardly reports about the protein 3D
structure. We and our collaborator chose ATCC25175
(American Type Culture Collection) for the research
of structural genomic of the proteins from the whole
genome. We clone and express the important genes for
dental caries and related proteins cosmically and then
analyse its 3D structures. It will be helpful for the
further research of the emergence, development and
defense of the dental caries.

Smu_195¢ is one of the proteins expressed from
S.  mutans serotype c strain, although its specific
function is unknown, the primary sequence alignment
indicates that it is related with some hypothetical
phage proteins (Figure 1). We have obtained the

crystals and the structure determination is underway.
1 Gene cloning and expressing

To construct expression plasmid, target DNA
fragment was amplified by polymerase chain reaction
(PCR) from the S. mutans genomic DNA, using
primers Smul95¢c-F (5’ cgcggatccatgttaacaaaagaaaaa-
tgtge 3') and Smul95c-R (5’ ccgetcgagtcaaacttgete-
atacgtcgc 3'), which contains BamH 1 and Xho I

digested fragments, respectively. The PCR-amplified
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fragment was then ligated to the expression vector
pET28a (Novagen) by conventional cloning method.
The final vector was verified by DNA sequencing. The
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Smu_195¢ ML|T|K EKCAELGIM[K W
spyM18_1475 MTRL| T| TLRKTTNVSGGSDM|K Y
RB2501_04500 MKHF | K| K GQIPDLDFQ|K A
SPP1p009 M| A £ F
50 60
Smu_195¢ DDRT| V| Q| TLEG| QFHFDYG|D Y
spyM18_1475 IV| I| P|TLEG| DMVAQKG|D Y
RB2501_04500 VI E| TMEG| VMEGKAG|D W
SPP1p009 NDYF| I| K| TLEG| KMTIRKD|D| Y

constructed plasmid was transformed into Escherichia

coli

strain BL21 (DE3) cells for expression

experiments®.
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Fig. 1 Primary sequences alignment among smu_195c and other proteins

spyM18_1475:

hypothetical phage protein from Sireptococcus pyogenes MGAS8232; RB2501 04500: hypothetical protein from

Robiginitalea biformata HTCC2501; SPP1p009: Hypothetical 10.3 ku protein in GP2-GP6 intergenic region from Bacillus phage SPP1. The
sequence alignment was performed using the program CLUSTALX" and ESPRIPT!.

2 Protein expression and purification

The protein was expressed in E.coli strain BL21
(DE3) as follows. A single clone including the
Smu_195¢ gene was inoculated to 50 ml LB with
50 mg/L kanamycin and cultured at 310 K overnight
(about 10 h). The overnight culture was transfered into
950 ml LB with 50 mg/L kanamycin and continued to
grow at 310K until the A, value reached 0.6 ~0.8.
Isopropyl-1-thio--D-galactopyranoside (IPTG) at a
final concentration of 0.4 mmol/L was added and
cultured for another 4 h. The cells were collected by
centrifugation at 6 000 r/min for 10 min at 277 K. The
pellet was resuspended and sonicated in buffer A
(20 mmol/L Tris-HCI, 500 mmol/L NaCl pH 7.5).
The lysate was centrifugated at 1 6000 r/min for
45 min at 277 K, the supernatant was filtered by
0.22 pm filter and then applied to a 5 ml Hi-Trap Ni
column (Amersham) equilibrated with buffer A. The
column was washed with buffer B (500 mmol/L
imidazole contained in buffer A). The fraction was
checked by SDS-PAGE (Figure 2)
containing the target protein were pooled and
concentrated in an Amicon ultrafiltration concentrator
cutoft. The
concentrated protein was applied to a Hi-Load
Superdex-75 column (Amersham) equilibrated with
buffer C (20 mmol/L Tris-HCI, 100 mmol/L NaCl.
pH 7.5). The
concentrated in the same concentrator as before. The
concentration of the protein was measured by a

and those

with a 10 ku molecular-mass

peak fraction was pooled and

Bio-Rad Protein Assay kit and the final concentration
is about 60 g/L

ku
97.4
66.2

43.0
31.0

20.1

14.4

Fig. 2 SDS-PAGE of Smu_195¢
1: Molecular mass marker; 2: The protein purified by Ni column with
his-tag; 3: The protein purified by superdex-75 with his- tag; 4: The
same as 3, but without his-tag; The protein from column 4 was purified

by superdex-75 again, and the result shows in column 5.

3 Crystallization and data collection

The protein was diluted to 30 g/L with buffer C
for crystallization. Hanging-drop method was used.
The initial screening was performed using Hampton
Research Crystal Screen kit I , II and Index
(Hampton Research, Riverside, CA, USA) at 293 K.
Each drop contains 1 pl protein and 1 pl reservoir
solution and equilibrated against 500 pl reservoir

solution in the well. Needle-like and diamond-like
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crystals appeared from many conditions (the former
mainly from Index kit and the later from Screen [
kit). After optimization, crystals suitable for X-ray
diffraction were obtained under two kinds of
conditions. One including 25% PEG1000, 0.1 mol/L
HEPES pH 7.7 and 0.2 mol/L MgCl, or CaCl,, another
including 25% PEG1000, 0.2 mol/L HEPES pH 7.7
and 0.05 mol/L MgCl,. The later was interesting,
crystals from the protein with His-tag belong to the
space group P6,22 or P622 with the unit-cell
parameters a = b = 62.93 A, ¢ =90.63 A, y=120°, but
crystals from the protein without His-tag (the his-tag
was cut off by thrombin as follows: after being purified
by Superdex-75 column, the protein was mixed with
thrombin in the ratio 60 pg per unit in 3 ml buffer C,
staying for about 20 h at the room temperature, and
then purified by Superdex-75 column again. The
thrombin was purchased from Ding-guo company)
belong to the space group P4,2,2 or P4;2,2 with the
unit-cell parameters a = b = 57.97 A, ¢ = 103.51 A
(Figure 3).

X-ray diffraction data of crystals with and without
His-tag were collected on 3W1A of BSRF (Beijing
Synchrotron Radiation Facility) and Rigaku 007,
respectively. Data were processed and scaled with the
software HKL2000®., the results were listed in Table 1.

(a)

(b)

Fig. 3 Crystals of Smu_195¢
(a)form I, (b)form 1II.

We also obtained the Se-Met crystals which could
diffract to 2.6 A, and we were sure that there were
some Se atoms in the crystal by fluorescence signal,
however, we failed to locate the Se atoms (by the
software SOLVEP), SHELXD!"? and PHENIX!""). One
possibility is that the Se atoms lie in the loop region.
The structure determination is still underway.

Table 1 X-ray data collection statistics

Form [ Form Il
X-ray source BSRF Rigaku 007
Wavelength / A 1.0 1.5418
Space group P6,22 or P622 P4,2,2 or P4;2.2

Unit cell parameter / A

Resolution / A

Rsym / % 6.9 (33.2)
llo 25 (4)
Unique reflections 4503
Observed reflections 32016
Completeness / % 99.0
Mol/Asym 1

Vm(A3 Da ™) 2.0
Solvent content / % 36.8

a=b=62.93,c =90.63
50~2.4 (2.49~2.40)"

a=b=5797,¢=103.51
18~2.6 (2.7~2.6)

6.6 (36.3)

30 (6)

6527

58175

99.8

lor2

4.0 0r2.0

68.6 or 37.3

" Data in parentheses corresponds to the highest resolution shell. ? Rsym= . [—L,| / 2 L Where

the summation is over all reflections.
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