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ABSTRACT

Group A streptococcal (GAS) infections can lead to the development of severe
post-infection sequelae, such as rheumatic fever and rheumatic heart disease. The
majority of GAS isolates are M protein-nontypeable by standard serotyping. However,
GAS typing is a necessary tool in the epidemiologic study and provides useful
information for vaccine development. Most GAS vaccine strategies have focused on the
surface M protein. A chimeric peptide of 14 amino acids long, J14, at the conserved C-
region of M protein offers a possibility for the development of a vaccine that elicits
protective opsonic antibodies against different GAS strains.

In this study, the PCR-RFLP and PCR-ELISA methods were developed and used
for M typing of the GAS strains isolated from the Northern Thai population in
comparison with the gold standard DNA sequencing method. By PCR-RFLP method, 38
M types were identified in 116 out of 127 GAS strains tested, while the remaining 11
strains exhibited the PCR-RFLP patterns that were not corresponded to 38 reference M
types available in our laboratory. However, by DNA sequence analysis of emm gene,
these isolates were identified as the ST6735, STBSA29, TR2612, U92492.1, and



Vi

U74320.1 M types, respectively. Among these 43 M types, the M93 was the most
predominant M type identified in this study.

By PCR-ELISA method, when the PCR products coated on the plate and the
tested biotinylated PCR products were homologous, the M types of GAS could be
correctly identified in 22 out of 26 (84.6%) M types compared to DNA sequencing
method, while the remaining 4 (15.4%) M types were considered as false negative. In
contrast, PCR products of 39 heterologous M types GAS were cross-hybridized with
M11 biotinylated PCR products. The PCR-ELISA method correctly identified 36 of 39
(92.3%) M types, whereas the remaining 3 (7.7%) M types were considered as false
positive. The results indicated that the sensitivity and specificity of PCR-ELISA method
need to be further improved and evaluated in the larger populations of GAS before being
used as a routine M typing method.

Analysis of the J14 and J14-like amino acid sequences in the C-repeat regions of
these 43 M types revealed 16 different patterns of J14 and J14-like sequences. It was
interesting to point out that the J14 sequence was found only in a C3-repeat, whereas the
J14.1 was found in both the C2- and C3-repeats. In contrast, most of other J14-like
sequences were found in the C1-repeat region.

A bactericidal assay of antisera against the J14 and J14-like peptides revealed that
each of the antibodies specific for J14, J14.1, J14-R1, and J14-R2 peptides was found to
enhance a phagocytic activity of human white blood cells. Furthermore, the GAS isolates
that possessed double or triple C-repeats were killed more readily than those contained a
single C-repeat. Nevertheless, there was no correlation between the bactericidal activity
and the J14 or J14-like amino acid sequence patterns in the C-repeat regions.

In conclusion, this study revealed a potential use of PCR-RFLP as a rapid
screening method for M typing of GAS. In addition, antisera against the J14, J14.1,
J14-R1 and J14-R2 peptides were shown to enhance the phagocytic activity of human
white blood cells. The results implied that each of these peptides is potentially a

candidate for the GAS vaccine development.
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