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Streptococcus suis Serotype 2 Capsule In
Vivo
Technical Appendix
Materials and Methods
In vitro Passages of Nonencapsulated Streptococcus suis Strains in Culture Media and Selection of
S. suis Cells with Low Buoyant Density

Nonencapsulated S. suis strains isolated from heart valve vegetations of pigs with
endocarditis (1,2) were cultured overnight in 5 mL of Todd-Hewitt broth (THB; Becton
Dickinson, Sparks, MD, USA) or THB containing 2% glucose and 1.5% disodium phosphate
(THGB) at 37C (first subculture). A total of 150 L culture was then inoculated into 5 mL of fresh
THB or THGB and cultured at 37C for 9–12 h (second subculture). The bacterial cells
subcultured twice were collected by centrifugation at 3,500 rpm for 20 min and washed once with
1 mL of 0.15 mol/L NaCl. Because encapsulated bacterial cells show lower buoyant density than
nonencapsulated cells (3,4), the washed S. suis cells were then separated according to the buoyant
density by Percoll density gradient centrifugation as follows.
For preparation of a stock isotonic Percoll (SIP) solution, Percoll PLUS (GE Healthcare
UK Ltd, Buckinghamshire, UK) was diluted with 1.5 mol/L NaCl in a ratio of 9:1, and the pH was
adjusted to 7.0 with 1 mol/L HCl. The subcultured and washed S. suis cells were suspended with
100 L of the undiluted Percoll and added to the bottom of a 15-mL centrifuge tube. Solutions of
20%, 40%, 60%, and 80% SIP were prepared by further dilution of the SIP with 0.15 mol/L NaCl.
Two milliliters each of these solutions was gently layered onto the S. suis suspension in the tube to
produce a step gradient with 80% SIP at the bottom and 20% SIP at the top. The tube was
centrifuged at 2,600  gravity for 20 min to separate bacterial cells according to the density.
After the centrifugation, most of the S. suis cells, which were considered to be still
nonencapsulated, were concentrated at the interface between 60% and 80% SIP. To retrieve S. suis
cells with a lower density (i.e., S. suis cells that might express the capsule), we removed 50 L of
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the solution from the interface between 20% and 40% SIP. The removed solution was spread on
Todd-Hewitt agar (THA) plates and cultured overnight at 37C in air plus 5% CO2. The capsular
expression of colonies grown on the plates was evaluated by coagglutination tests using the
serotype 2 antiserum (1). Five to 10 colonies on the THA plates were also used as an inoculum for
the next 2 times subcultures, and capsular expression of the subcultured bacteria was evaluated
again after Percoll density gradient centrifugation. We repeated this experiment 4 times for each
strain (in total 8 subcultures for each strain).
Animal Ethics

Animal experiments were performed at the Université de Montréal (St-Hyacinthe, QC,
Canada). All the experiments were conducted in strict accordance with the recommendations and
approved by the Université de Montréal Animal Welfare Committee guidelines and policies.
In vivo Passages of Nonencapsulated S. suis in Mice

For in vivo passages, a well-established C57BL/6 mouse model of infection (5) was used.
Nonencapsulated S. suis NL119 was passaged a total of 4 times in mice. For preparation of
inocula, the strain was grown overnight on Columbia Agar supplemented with 5% sheep blood
(Oxoid, Nepean, ON, Canada) at 37C with 5% CO2. Five milliliters of THB was inoculated with
NL119 grown on the agar and incubated for 8 h at 37C with 5% CO2. Working cultures were
prepared by inoculating 30 mL of THB with 10 L of a 10-3 dilution of the 8 h cultures and
incubating for 16 h at 37C with 5% CO2. Bacteria were washed twice with pH 7.3
phosphate-buffered saline, suspended in THB, appropriately diluted, and plated on THA to
accurately determine bacterial concentrations.
Six- to 10-week-old C57BL/6 mice (Jackson Laboratory, Bar Harbor, ME, USA) were
acclimatized to standard laboratory conditions with unlimited access to water and rodent chow.
The mice were then inoculated with 5  108 CFU of NL119 by intraperitoneal injection, and
bacteria were isolated from the blood of the surviving mice 36 h after infection by collecting 5 L
blood from the tail vein and plating the proper dilutions on THA. Five mice were used for each of
the 4 passages (20 mice total). After each in vivo passage, 5 colonies from each surviving mouse
were individually inoculated in 5 mL of THB and incubated for 16 h at 37C with 5% CO2. After
incubation, bacteria were collected by centrifugation for 10 min at 3,300  gravity and suspended
in phosphate-buffered saline with 0.5% formalin. The capsular expression of these isolates was
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evaluated by coagglutination tests (6). The colony giving the strongest reaction within 30 sec was
used for the subsequent in vivo passage. Capsular expression of strains selected by coagglutination
after each passage was also confirmed by dot-ELISA as previously described, using both
monoclonal antibody Z3 supernatant, which reacts with the sialic acid moiety of the S. suis
serotype 2 capsule, and polyclonal anti–S. suis serotype 2 rabbit serum (7,8). To selectively obtain
antibodies against the capsule, rabbit serum was adsorbed with an overnight culture of strain
NL119 for 1 h at 37C with agitation, for a total of 6 cycles (8).
Multilocus Sequence Typing

Multtilocus sequence typing (MLST) was performed by sequencing 7 housekeeping genes,
as described previously (9). The sequence types of NL119 P1-P4 were determined by comparing
the determined sequences with those in the S. suis MLST database (http://ssuis.mlst.net).
Sequencing of cps2F

Genomic DNA of S. suis NL119 and NL119 P1-P4 was extracted as described previously
(10). The entire cps2F gene was amplified by KOD FX (TOYOBO Co., Ltd, Osaka, Japan) and Ex
Taq DNA polymerase (Takara Bio Inc., Kusatsu, Japan) with primers cps2-F6 and cps2-R6 (1) and
directly sequenced by a BigDye Terminator v3.1 cycle sequencing kit using 3130xl Genetic
Analyzer (Applied Biosystems, Tokyo, Japan). SEQUENCHER Ver. 5.2 (Gene Codes Corp., Ann
Arbor, MI, USA) was used for assembly and analysis of the sequences.
Construction of NL119 P4-Derived cps2F Expression Vector and Complementation Analysis

To construct the NL119 P4-derived cps2F expression vector, the appropriate gene region
was amplified from the genomic DNA of strain NL119 P4 by PCR with the primers CPS2F-F3
(5′-TTGAGGATCCAGGGAAGTAAGTAAGACTCC-3′) and CPS2F-R
(5′-TGCCCCATAGAATTCTGCTCCAGCATGGAG-3′), digested by BamHI and EcoRI, and
cloned into the respective sites of pMX1 (11). After being introduced into Escherichia coli strain
MC1061 (12), the direction and sequences of the cloned genes were verified by PCR and
sequencing. The resultant expression vector was then introduced into nonencapsulated S. suis
NL119 by the method described previously (13), and the restoration of capsular expression was
examined by coagglutination tests.
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Experimental Infection of Mice to Investigate the Virulence of NL119 and NL119 P4

To compare the virulence of nonencapsulated and capsule-recovered strains, 5 107 CFU
of NL119 or NL119 P4 was administered to 6-week-old C57BL/6 mice (10 mice/group) by
intraperitoneal injection. Mice were monitored at least 3 times daily until 72 h after infection and
then twice daily until 14 days after infection for clinical signs and death. Bacteremia of the
surviving mice was evaluated 24 h after infection by using blood collected from the tail vein. An
unpaired t test and log-rank (Mantel-Cox) test were performed to compare blood bacterial burden
and survival, respectively. p<0.05 was considered as the threshold for statistical significance.
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