CHAPTERV

RESULTS

1. Clinical isolates

1.1 GGS isolates

lat % collections from patients
BES it o ToE 2800 were included in this

ve isolates. There are

attended King Chulalongkorn
study. They could be divided
17 males and 13 females i and 13 females in
invasive isolates. In the (63.3%) from pus
culture, 10 isolates (33.3%) fig o) from eye culture. In
the invasive group, there are ture, 7 isolates (23.3%)

from joint fluid and 4 isolates (13.

1.2 GCS isolates

A total of 52 o, aiients attended King
Chulalongkorn Memorial hospital fro ded in this study. They

could be divided into 40 non- ln\‘gswe and 12 mvasnve isolates. There are 17 males and

23 females in non- | ? isolates. In
the non-invasive gromq ﬂe ar:?Z[tes Trﬁom pus cuIturfTG isolates (40%)
from throat gult ssu Eﬂ ﬁv nd 1
isolate (2. 53 mgﬂj{ﬁmvﬁ [ﬁfl Eﬁt:l E]from

hemoculture, 2 isolates (16.6%) from joint fluid, 1 isolate (8.3%) from cerebrospinal fluid

(CSF) and 1 isolate (8.3%) from lung tissue.
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2. Strept | Characteristi
2.1 GGS isolates

Gram stain and culture on blood agar plate were done to confirm cellular
and colony morphology of these organisms. All of 60 GGS isolates were grown on blood

agar plate with B-hemolysis. The species of the Streptococcus were identified by

S. dysgalactiae subsp. equisimiliswerefo , 'iRnon-invasive (29 isolates,
96.6%) and invasive (29 isolates#96.6% JOroups S can also be found. For
example, S. constellatus was found in jsglate (3.3%) from non-invasive isolates and S.

anginosus was found in 1 ig6latef(3.8%) from invasive ble 6 and table 7).
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Table 6: The general characteristics
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of the non-invasive GGS isolates included in this

study
No.  ID of clinical Year Sex Specimen Streptococcus species % identity
isolates identified by API20 STREP
1 G38-004 1995 M Throat swab S. dys. equisimilis 934
2 G38-014 1995 M Pus S. dys. equisimilis 98.5
3 G38-019 1995 M Sputum S. dys. equisimilis 98.5
4 G38-023 1995 F Discharge from breast S, dys. equisimilis 93.4
5 G39-218 1996 F S. dys. equisimilis 98.8
6  G40-161 1997 M . equisimilis 98.8
7 G40-164 98.5
8  (G40-167 98.5
9  G40-179 98.5
10  G41-002 98.5
11 G41-006 98.5
12 G41-010 93.4
13 G41-018 93.4
14 G41-025 98.8
15 G41-032 98.5
16 G41-035 e finger 98.5
17 G41-042 1998, _F b S dysyequisimils 91.9
18 G41-050 1998 7 : souisiniis 934
19 G42-043 1999 /s. equisimils 93.4
20  G42-060 1999 M Pus S. dys. e%tl/isimilis 98.5
21 G42-068 ﬁllﬁ"f P~ 97.0
22 G42-072 s. equisimilid 98.5
23 G42-084 99 F Throat swab S=dys. equisimilis g » 98.5
24 Ga2- 1 | s % eq?s mili a F 93.4
25  G42-090, 1999 F Pus S. dys. equisimilis 96.0
26 G43-002 2000 M Eye swab S. dys. equisimilis 98.5
27 G43-014 2000 M Pus S. dys. equisimilis 98.5
28 G43-023 2000 M Sputum S. dys. equisimilis 98.0
29 G43-040 2000 M Tonsil swab S. dys. equisimilis 98.5
30  G43-049 2000 F Pus S. dys. equisimilis 98.5
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Table 7: The general characteristics of the invasive GGS isolates included in this study

No.  ID of clinical Year Sex Specimen Streptococcus species % identity
isolates identified by API20 STREP

1 G38-009 1995 F Synovial fluid S. dys. equisimilis 98.5
2 G38012 1995 F Blood S. dys. equisimilis 93.4
3 (G38-018 1995 M Synovial fluid S. dys. equisimilis 934
4 G38-030 1995 F Ascitic fliid ~ S. dys. equisimilis 98.5
5  (38-032 1995 M S. dys. equisimilis 985
6  G38-034 1995 M 4S. ays. equisimilis 93.4
7 G38-035 1995 M S. equisimilis 97.7
8  G39-064 1996 R Bloo  —Snayswequisimilis 97.7
9 G39-222 1996 — ~Bload uisimilis 97.7
10 G40-006 1997 ¥ ///' "m equisimis 93.4
11 G40-010 1907 g% 4 4/ [pico d \a\%s quisimilis 80.0
12 G40-159 1997 l l 6‘ jid . anginosus 96.0
13 G40-178 1997 l I ﬂﬁm quisimilis 98.5
14 G40-182 1997 M l “ wisimilis 93.4
15 G40-186 1997 & 17 Blood o, | S ays equisimils 93.4
16 G41-008 1998 J . —Biood . dys. equisimilis 93.4
17 G41-012 1998 ' - 934
18 G41-021 1998 -, 98.8
19 G41-024 10987 = —t————deintiitit————=_rays-eadisiinili 93.4
20  G41-046 1998 ﬁ M Bood S, imi/is 97.7
21 G41-059 1998 * M Blood S. dys. equisimilis 93.4
22 G42041 e g &S, dys. equisimil 96.0
G42-054 | | | 7 V8. Bk o6 93.2
24 (G42-056 %99 M @Iood S.ndkys. equisimilis o 86.5
) ' 7 - g' 99.6
26 G207k Joint fluid s.‘ays. equisimiis 934
27  (G43-005 2000 F Blood S. dys. equisimilis 90.3
28  (G43-036 2000 M Blood S. dys. equisimilis 90.3
20 G43-041 2000 F Blood S. dys. equisimilis 903
30 G43-064 2000 F Blood S. dys. equisimilis 90.3
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2.2 GCS isolates

Gram stain and culture on blood agar plate were done to confirm cellular

and colony morphology of these organisms. All of 40 non-invasive and 12 invasive GCS

isolates were grown on blood agar plate with B—hemolysis. The species of the
Streptococcus were identified by biochemical and enzymatic characteristics with the
C-carbohydrate group antigens

API20 STREP (bioMerieux, Marcy-I' Etoile, France).

were identified by a commercial availal s ‘cotapglutination test (Phadebact, Boule
Diagnostics AB, Huddinge, Swede S i@e subsp. equisimilis were found the
solates, 91.6%) groups.
Other species can also be foun - \\“-.. ere found in 5 isolates

mvasive isolates. S.
o ‘ ) \\;* \

s es (Table 8 and table

” f \“

(12.5%) from non-invasive iso

intermedius were found in 2 iso

9).
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Table 8: The general characteristics of the non-invasive GCS isolates included in this

study
No. ID of clinical Year Sex Specimen Streptococcus species % identity
isolates identified by API120 STREP
1 C38-001 1995 M Submaxillary S. constellatus 80.0
abscess
2 C38-002 1995 2 Ceivi b S. dys. equisimilis 97.7
3 C38-003 B % ) . dys. equisimilis 98.5
4 C38-004 , ‘lln.,,.M _“A . equisimilis 93.4
5 C38-005 1995 — fissue gundequisimilis 98.5
6 C38-006 1995 A neiculture »- dys. equisimilis 97.7
7 C38-007 1995 g & figat a S alys. equisimilis 98.5
8  C38-008 1995 o F 4 £ fifiroats \\@b{g 80.8
9 C38-009 1905 _#F 4 FF s - dys. equisimils 99.3
10 C38-010 1995 wab 9 quisimilis 98.5
1 C39-022 1996 F dys. equisimilis 98.8
12 C41-001 1998 97.7
13 C41-004 1998 98.5
14 C41-005 1998 98.5
15 C41-006 1998\:4'1 98.5
16 C41-007 1998 _ 93.4
17 C42-001 1999 ﬂ M 0e)s. cGuisimilis 98.5
18 C42-002 1999 M Throatswab  S. constellatus 99.8
= O

19 C42-003 9 F }FWW 97.7
20 C42-005 ﬂﬁiﬁ%ﬁﬁ% s. eulisimild 93.4
21 C42-006 1999 M d Pus S=dys. equisimilis g _» 80.0
22 C42-i§ 1& "o S. by eqﬁs}niﬁ ﬂ F 93.4
23 C42:008 1999 M Pus S. dys. equisimilis 80.0
24 C42-010 1999 F Pus S. dys. equisimilis 934
25 C43-001 2000 F Sputum S. dys. equisimilis 80.0
26 C43-002 2000 F Tissue swab S. dys. equisimilis 934
27 C43-004 2000 M Tissue atneck swab S, dyys. equisimilis 93.4
28 C43-005 2000 M Tonsil swab S. dys. equisimilis 934




No.  ID of clinical Year Sex Specimen Streptococcus species % identity
isolates
29 C43-006 2000 F Pus S. dys. equisimilis 934
30 C43-007 2000 M Sputum S. constellatus 97.0
31 C43-008 2000 M Sputum S. dys. equisimilis 93.4
32 C43-009 2000 F Tonsil swab S. dys. equisimilis 93.4
33 C43-011 2000 M Sputum S. dys. equisimilis 96.0
34 C43-012 2000 M Gastric swab S. dys. equisimilis 97.7
35 C43013 2000 M \ Sauim/ 4 . dys. equisimils 93.4
36 C43-014 2000 Fo Sputdm/ A S.constellatus 89.3
37 C43-015 2000 P —— " Constellatus 89.3
38 C43-016 2000 M s equisimilis 93.4
39 C43-017 2000 A’ patswab 8. dysuequisimils 93.4
40 C43-018 91.2

= I//JM E‘\\ \
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Table 9: The general characteristics of the invasive GCS isolates included in this study

No. ID of clinical Year Sex Specimen Streptococcus species % identity
isolates identified by API20 STREP
il C38-011 1995 M Lung fluid S. dys. equisimilis 98.5
2 C38-012 1995 M Blood S. dys. equisimilis 99.6
3 C38-013 1995 F Body fluid S. dys. equisimilis 99.3
4 C38-014 1995  F 300 S. dys. equisimilis 93.4
5 C38-015 1995 M . 3\ '"' y/ . dys. equisimilis 985
6  C38016 1995 . Blood dys. equisimilis 98.5
7 C38-017 1995 _ BI'; equisimilis 985
8 C38-018 1995 //ﬂm equisimilis 985
9 C41-002 1998 //A,'@ h\“& tellatus 97.6
10 C41-003 19908 4w & F Loineiuid | S dys. equisimils 98.8
11 C42-009 1999 l l I “" ,\\\‘}m isimilis 80.0
12 C43-003 985

2000 l l »'. ‘\\ \*\ qUISIm/I/s
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3. Emm gene amplification

3.1. Reference strains

In order to determine the specificity of primer1 and primer2 for emm gene.
We use different groups of reference strains as positive and negative controls. Emm

gene is present in Streptococcus group A, C, and G (Bisno, et al.,, 1996). R. C.

. Lancefield, J17A4 was a reference stre in fo \S. . Ciuca ‘Chestle’ and PHLS,
‘Valente' were the reference strain.fol nd G& ctively. They were used as
the positive control. M. Ciuca ‘Lewis’and -PHLS;} ‘O’ @ere the reference strain
for GBS and GFS, respe ge (ATCC49619) and

""'--~
Y\\\\\ i ey were used as the

\ tococcus Center in

Staphylococcus aureus (A
negative control. The or

KANAKAWA Public Health
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1 2 3 4 56 7 8

and negative controls.

Lane 1: 100 bp

Lane 2: GAS (R. C.Langefield; -J17A4) "'T 4

Lane 3: GBS (M. Ciuc Lewu)* AJ:’-'-

Lane 4: GCS (M. Ciuca Che_s_t]_e_) E‘i‘:‘

Lane 5: GGS (PHLS, ‘Valente’) - Vi

Lane 6: GES (fHLs o Mahoney) = £ y
Lane 7: Strepté_cpccus pneumoniae ATCC49619 :-—

Lane 8: Staphy@coccus aureus ATCC25923

PCR productsrof ~ 1 kb.size were' presentiin theypositive cantrol lanes as expected. The
positive control is representing in lane 2 (GAS), 4 (GCS) and 5 (GGS) and negative control is
representing..in lane 3. (GBS), .6 (GFS),.7(Streptocaccus pneumoniae) and .8 (Staphylococcus

aureus).
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3.2. Clinical isolates

3.2.1. Determination of the emm gene from GGS isolates

All of 30 non-invasive and 30 invasive GGS isolates can be amplified by

PCR method modified from Beall and his colleges in 1996-1997. By running with
electrophoresis in 1.5% agarose gel, the PCR, product is approximately 1-1.5 bp as
expected (Figure 9 and 10). : "f///
7 89/-"75' 1 12

—

1.5. kb
1.0. kb

0.5. kb

| =
|

T
Figure 9: A representative picture of emm gene amplification of non-invasive GGS isolates

Lane 1 : 100 bp:DNA'marker Lane 7 [L.G41-032 isolate

Lane 2 : negative control (double distill water) Lane 8..: G42-043 isolate
Lané3| 338°014 isclate L9 90408 8 ) BioloBs icoidtd
Lane 45 : G39-218 isolate | Lane 10 ‘: G42-072 isolate
Lane 5 :G40-161 isolate Lane 11 : G43-014 isolate

Lane 6 :G41-025 isolate Lane 12 : G43-049 isolate



1.5. kb
1.0. kb
0.5. kb
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3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Iy o, D s SuD

&2

Figure 10: A repre§anfative picture of lkemm gene amplification of invasive GGS

isolates.

Lane 1
Lane 2
Lane 3
Lane 4
Lane 5
Lane 6
Lane 7
Lane 8

Lane 9

: G41-0712 isolate -

A 0 e
4 L -~
/
' 4
F | - =

: 100 bp DNA marker Lane ;0 :J'-G41-024 isolate
" |
: G38-009 isolate & ., - tane 11G41-046 isolate
r o - 4
: G38-030 ig0late  Liane 12 §G42-04 isolate

1 G39-064 isolde <+ Lane 183 G42:054solate

: G39-222 isolate .~ Lane 143@3-062 isolate

: G404906 isolate ~~ Larle 15 : G43-008 isolate
:G4'f_)_-_', isolate ane 16 : G43-041i JJ
: G41-008 isolate Lane 17 : G43-064 isolate
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3.2.2. Determination of the emm gene from GCS isolates

In non-invasive GCS groups, only 21 out of 40 isolates can be amplified

for emm gene (Figure 11). In invasive GCS groups, only 3 out of 12 isolates can be

amplified (Figure 12). By running with electrophoresis in 1.5% agarose gel, the PCR

product is approximately 1-1.5 bp as expected.

1.5 kb
N

1.0 kb
0.5kb

Lane 1
Lane 2
Lane 3
Lane 4

Lane 5

# | amadnai #ior e ot
" — Bl -7
Figure 11: A representative picture of & gene amplification of non-invasive GCS isolates
_-.d-"_‘ r'-:._: F _._ .’ _::"l::q _'_;-_-.
. £
: 100 bp DNA Taaiker ANE . C42-001 isviaie "’ -«
- i v gy
: C38-004 isolate Lane 8 :C42-005 isolate -
| i
: C38-006 isolate Lane 9 :C42-007 isolate -
: C38-007 isolate Lane 10 : C43-0041 isolate
: C38-0009 isolate Lane 11 :[C43-004 isolate
: C41-004 isolate Lane 12 : C43-007 isolate

Lane 6
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1.5kb

1.0 kb
0.5 kb

Figure 12: A representa i emm gene afnpliﬁcation of invasive GCS isolates
ol
Lane 1 : 100 bp DNA mar o WS .
Y] 144
Lane 2 :C38-014 isolate A2 J.;;, &
i T . # i
Lane 3 :C38-013 isolate :: ) % J:’g-
Lane 4 :C38-015isolate il : ijfa '
Lane 5 :C41-002 isolate 7 o7
S P
Lane 6 :C41-003 isol‘a}e ' f
Lane 7 : C43-003 isblE —7
ane7 :C43- 1563359 5__J'

i i
F

ey T
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3.3. Non amplified emm gene products from GCS isolates

From 40 non-invasive GCS isolates, emm gene from 21 isolates can be
amplified. From 12 invasive GCS isolates, there are only 3 isolates that can be amplified
by primer 1 and primer 2. In summaries, primer 1 and primer 2 can not amplify 19 non-
invasive and 9 invasive isolates. The species of those that cannot be amplified were

shown in table 10 and table 11. In non-invasive groups, 12 isolates were S.

dysgalactiae subsp. equisimilis, 5 isolatas nstellatus and 2 isolates were S.

tiae subsp. equisimilis and
species and emm amplifica gene of those isolate
primers proved this

MR1 (TGATAGCTTA

may have polymorphism
problem. MF2 (GGATCC
GTTTTCTTCT TTGCGTTTT) and colleagues were
lify any of the 19 non-invasive
and 9 invasive GCS isolates (dla gt sl f ast'hy 8, which is the most likely
hich have to be proved by

hybridization using conserved emm”seguenc ~ However, we did not performed

ﬂuﬂqwﬂwﬁwa“ﬂi
ammnimumw YN Y
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Table 10: The Streptococcus species of 19 non-invasive GCS isolates, which are non-

amplified for emm gene

ID of clinical isolate Streptococcus species
C38-001 S. constellatus
C38-002 S. dys. equisimilis
C38-003 S. dys. equisimilis
C38-006 S. dys. equisimilis
C38-008 S. intermedius
C38-009 S. dys. equisinili
C38-010 S. dys. equis
C41-004 S. dys. equisigai
C41-006 S. dys.
C42-002 S. con
C42-005 S.
C42-006 S
C42-008 S. dys.
C43-001 S. dys.
C43-007 S. constellatu: aiadins, « 2
C43-008 S. dys. equisimilis, 7o <
C43-014 S. coflste T
C43-015 S. c/TStelh
C43-018 S. inte :i 2dius

ARIAIN TN

AULINENINer
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Table 11: The Streptococcus species of 9 invasive GCS isolates, which are non-

amplified for emm gene

ID of clinical isolate Streptococcus species
C38-011 ~ S. dys. equisimilis
C38-012 S. dys. equisimilis
C38-013 S. dys. equisimilis

C38-016 S. dys. equisimilis

C38-017 S. dys. equisimilis

C38-018 S. dys. equisia

C41-002 S. constellatus

2 1 S
C42-009 S. dys. eq' Eﬁx —

oo s ot A\

AU INENTNEINS
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4. Emm sequence types

Amplified emm gene products were sequenced by automated sequencer (ABI
310) using Big Dye Terminator Cycle Sequencing Ready Reaction Kit. Then sequencing
results were compared to the collection of emm gene previously described in the

GenBank and CDC database.

4.1.1. Non-invasive &s é
\

=
From 30-isola

18 isolates have been previ

STC839, STC6979, STG653 v 840. type 3 isolates (G41-050,

es. Nine types from

6A, STG6, STG485,

G41-010, and G42-089) is i o fint '_ pe STC5345.1 variant
(accession number = AF485843 s, . 6 C5345. Five types from
9 isolates are identified as novel erl ty gs Th ed NSG62647 found in 3
isolates (G38-014, G39-218, and G42 U&%a& ology to STG62647 (accession
number = AF485839). Ttgsecond' ty‘p’é“yr?én%i‘d* | 10 found i 2 isolates (G42:043

type named NSG480.1 founﬁ‘» 2 isolates -QOﬁas 32% homology to
STG480.1 (accession number = i AF485845) The forth type named NSGemma3.1 found

in 1 isolate (G41-oﬁhﬁﬁ q&myﬂ m Wﬁﬁ]ﬂﬂbﬁ AF485846).

The last type named)NSG7969.1 found ln 1 isolate (G42-068) has 89% homology to

8”969(“‘3 RTRIRHMIINY18 Y

In this group, the common emm types that were identified in more
than 1 isolates include STC5345 (5 isolates, 16.6%), H46A (3 isolates, 10%), STC5345.1
variant (3 isolates, 10%), NSG62647 (3 isolates, 10%), STG6 (2 isolates, 6.6%), STG485
(2 isolates, 6.6%), STC839 (2 isolates, 6.6%), NSG10 (2 isolates, 6.6%), and NSG480.1
(2 isolates, 6.6%).
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Table 12: Emm types from non-invasive GGS isolates

Previously identified Emm variant type Novel emm type

Emm type No. of Emm type No. of Emm type No. of
isolates isolates isolates
STC5345 5 STC5345.1 3 NSG62647 3
variant

H46A 3 NSG10 2
STG6 2 2
STG485 2 1
STC839 2 1
STC6979 1
STC653 1
STC74A d
STG840 1

J“ .i:d i
4.1.2. Invasive GGS isg¢ eafc

7220
ji* 'J":_':‘> J

From 30 isolate t22" t emm types. Ten types from

15 isolates have been previously describgd; 6 Lypes itom 8 isolates are emm variant

types and 6 types from Zisblates are novel em /pes. Ten typas that are similar to
’ ; L7 ' f"“
previously described em sequ 140A, STG6, STG485,

STC839, STC6979, STG653; STC1376, STG4831, and NSRTTY.
isolates are emm vadi ‘ ir fﬂT 345. iant found in 2
isolates (G41-024 a@;ﬂﬁ) uﬂﬂ t ﬁj(ﬁ:ﬁi’;n number =
AF485853). The second type named STG166B.1 variantsfeund in 2 isolaté{G38-009

om0 G130t} lost Aol o b dbbeobr et S Aagbst he

third type narﬂed STG166B.2 variant found in 1 isolate (G38-032) has 97% homology to

Six types from 8

STG166B (accession number = AF485852). The forth type named STG643 variant
found in 1 isolate (G42-041) has 99% homology to STG643 (accession number =
AF485853). The fifth type named emm23 variant found in 1 isolate (G38-030) has 95%
homology to emm23 (accession number = AF485848). The last type named STC5345.2
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variant found in 1 isolate (G42-062) has 95% homology to STC5345 (accession number
= AF485857).

Six types from 7 isolates are novel emm types. The first type named
NSG62647 found in 1 isolate (G39-064) has 85% homology to STG62647 (accession
number = AF485842). The second type named NSG7969.2 found in 1 isolate (G40-182)
has 90% homology to ST7969 (accession number = AF485847). The third type named

NSGemm100.1 found in 1 isolate (G4 '89% homology to emm100.1
NSG5345 found in 1 isolate
AF485856). The fifth

(accession number = AF485849).
(G40-186) has 94% homology tt
type named NSG1741 found in 1.is6lai€ (G41-02 omology to STC1741

593464 found in 2 isolate

\\

(accession number = AF485850

(G43-005 and G43-036) ha : molegy 104 STGI3464 . (aCcession number =
AF516905) (Table 13).
In this group Jf ‘types that were identified include

STC6979 (6 isolates, 20%), STC53 _ %), STG166B.1 variant (2

HUB?ﬂﬂﬂ5WB’ﬂi
ammmmumw YIaY




Table 13: Emm type from invasive GGS isolates

Previously identified

Emm variant type

Novel emm type

Emm No. of Emm type No. of Emm type No. of
type isolates isolates isolates
STC6979 6 STC5345.1 2 NSG93464 2
variant _
STG6 1 STG166B.1 2 1
variant
STC5345 1 STG166B.2 1
variant
STG485 1 1
STC839 1 1
H46A 1 1
variant
STG653 1
STC1376 1
STG4831 1
NSRT17 1

AU INENTNYINS

AMIAINIUNN NN Y
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4.1.3. Summary of emm variant types of GGS isolates

The summaries of emm variant types identified from GGS in this
study were shown in table 14. There are 6 types from 11 isolates. STC5345.1 variant
types were mostly found with 3 isolates from non-invasive and 2 isolates from invasive
groups. STG166B.1 variant was mostly found with 2 isolates from invasive groups.

STG166B.2, STG643, STC5345.2, and emm23 variant types were each only found in 1

"y ts of emm variant types were
shown in figure 13 A-F. )

isolates from invasive groups. The s

Table 14: Emm variant types o // \\\\

Emm type “Mosthol g “'\\

of clinical

er of isolates Accession

Invasive number

isolates
STC5345.1 G40-159, 2 AF485843
variant G41-010,

G41-024,

G41-050,

G42-089 |

- -
STG1668.1 G38-009, 8 2 AF485851
variant G43-041 ﬂ
STG1668B.2 G38-032 STCd‘,1668 96 - 1 AF485852
F— o/

variant Z - , |4""‘ f" l'-:;‘
STG643 variant G4 64 "log Sl oy AF485853
STC5345.2 G42-062  STC5345 10  AF485857
am aiﬂimmmw 1188

Emm23 varianf! G38-030 Emm23 1 AF485848
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A: Emm sequence alignment of STG643 variant compare to STG643
(99% homology, Accession number = AF485853)

Base differences are underlined.

STG643 TTAGGGGCAGGATTAGCGGTTAACCAAACAGAAGTTAAGGCGGAGAG
STG643 variant TTAGGGGCAGGATTAGCGGTTAACCAAACAGAAGTTAAGGCGGAGAG
STG643 TGTTGATATTGAG AAGAAGCCTTAAAAGAAGTTATTGGC

STG643 variant GCCTTAAAAGAAGTTATTGAC

STG643 AAGTAAGTAATACTTTAGCTGGATCATTCCGTG
STG643 variant ATGETCAAGTAAGTA TTAGCTGGATCATTCCGTG

STG643
STG643 variant

B: Emm sequence alignmen
(99% homology, Accession nu

Base differences are underlined.

Y
AAGGCTGATAGATATAC

STG166B CGAAGCTA‘AMTGAAGTACTAGAEATAACTATGTACCGCTTAGAAG GTG

STG166B.1 variant %%M%ﬂ%@ﬁ%ﬁﬁ: CTTAGAAGGTG
e SN TRSTRETIT B R

STG166B GACGAACTAGTTCGTAA

STG166B G) GTTTGCGAA ACAGAGGTTAAL :i{'- TGATAGATATAC
STG166B.1 variant '

STG166B.1 variant GACGAACTAGTTCGTAA
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C: Emm sequence alignment of STG166B.2 variant compare to STG1668
(96% homology, Accession number = AF485852)

Base differences are underlined.

STG1668B GTAGGAGCAGGGTTTGCGAATCAAACAGAGGTTAAGGCTGATAGATATAC
STG166B.2 variant ~ TTAGGGGCAGGGTTTGCGAATCAAACAGAGGTTAAGGCTGATAGATATAC

STG166B CGAAGCTAAAAATGAA b TAATAACTATGTACCGCTTAGAAGGTG
STG166B.2 variant CGAAGCTAAAAATGAS GTACTAE CTATGTACCGCTTAGAAGGTG
QM A
_J
STG1668B GTATTCGAC TTCAAAA) ACCTCTTCGTAAGGAAAATGAACAACTT

STG166B.2 variant GTATTCGACT JATATIGAAAAAGAACGTC AGGAAAATGAACAACTT

STG1668B GACGAA l’
STG166B.2 variant  GACGAAGTAGT

% (5F
-f.t.

. 4 I T
D: Emm sequence alignment'of 1 yanian

o

(96% homology, Accession numbep= AF48584 a,r' .
/ Jf- S o

Base differences are underlined.

IAAAAGCAGATAGTAA
AAGCAGATAGTAA

STC5345

STC5345.1 variant

STC5345 CGATG%QGCTATTGTAGTACAGCCCCAATTTATTGAGAAAGAGATAGC

STC5345.1 variant ﬂ ﬁﬂoﬁj ﬂwﬁﬂmﬂaﬁmw@m@c

STC5345 AGGTCTCMCMTMUCAAWWMMAGAWCMWACWA

e Q| A BB ot b e

STC5345 ATGATTCACTTCTTAAAACTGAACA
STC5345.1 variant ATGATTCACTTCTTAAAACTGAACA



70

E: Emm sequence alignment of emm23 variant compare to emm23
(95% homology, Accession number = AF485848)

Base differences are underlined.

Emm23 TTAGGGACAGGAT TAGCAAGCCAAACAGAAGTTAAGGCGGATGGGGA
Emm23 variant TTAGGGGCAGGACTAGCAAGCCAAACAGAAGTTAAGGCGGATGGGGA
Emm23 TTGTTGCAAACAATCT TGGCTTACTG

Emm23 variant CAAACAATCG TGACTTACTG

Emm23 GGAAAAGAGTACCG TTAAAAACTAAAGAAGAA
Emm23 variant AAAGA AGAC AAA CAGAGT TAAAAACTAAAGAAGAA

Emm23

Emm23 variant

%?@ an w \ \‘ C5345

F: Emm sequence alignment ©

AF .
"}Q_J ﬂ"

(95% homology, Accession nur

Base differences are underlined.

LR
STC5345 AGBGGCAGGAT TAGCAAGCGGGCAGAT - <; - AGTAAAAGCAGA
pe—e s~
STC5345.2 variant AGEGC SAGACAGTAAAAGCAGA

)

STC5345 TAGTAA@&GCCGCTATTGTAQ'I}CAGCCCCAATTTATTGAGAAAGAG

STC5345.2 variant ﬂ ﬁ%%ﬁ%ﬁ%%ﬁﬁe&m&e
eVl LAY i e

STC5345 ACTTAATGATTCACTTCTTAAAACT
STC5345.2 variant ACTTAATGATTCACTTCTTAAAACT
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Figure 13 A-F: The nucleotide alignment of emm variant types of GGS isolates in this study. (A)
STG643 variant found in G42-041 isolate compare to STG643. There is 1 base pair point mutation
(99% homology). (B) STG166B.1 variant found in G38-009 isolate compare to STG166B. There are
2 base pair point mutation (99% homology). (C) STG166B.2 variant found in G39-032 isolate
compare to STG166B. There are 6 base pair point mutation (96% homology). (D) STC5345.1
variants found in G40-159, G41-010, G41-024, G41-050, and G42-089 isolates compares to
STC5345. There are 7 base pair point mutation (96% homology). (E) Emm23 variant found in G38-

030 isolate compare to emm23. There are 9 ba

STC5345.2 variant found in G42-062 isolate. e b 45. There are 8 base pair point

mutation and 1 base pair insertion (95% ho . Base diiféle re underlined.

AULINENTNEINS
ARANTAUNNING A Y




72

4.1.4. Summary of novel emm types of GGS isolates

The summaries of novel emm types identified from GGS isolates
in this study were shown in table 15. There are 9 types from 14 isolates. NSG62647
novel types were mostly found with 3 isolates from non-invasive and 1 isolate from
invasive groups. NSG70 were found with 2 isolates from non-invasive groups.

NSG480.1 were found with 2 isolates from non-invasive groups. NSG93464 were found

NSG5345, and NSG1741 nov? eae onﬁ isolate from invasive

groups. The sequence alignments ginovel.e pES Were hown in figure 14 A-I.

Table 15: Novel emm types ©

Emm type ID of solates Accession
7 clinical Invasive number
isolates emm type v =
NSG62647 G38-014, STG62647 4=~ a5 1 AF485839
G39-064,
G39-218,
G40-161
NSG10 G42-043, - AF485837
G42-090 ¢ o Y
NSG480.1 GMﬁ'uﬁﬂ qn EJ ﬂ ‘j w EJ q ﬂ ‘j AF485845
G41-085 | |
NSGemm3.1 .. 541925 o ¥ 2T o o L =
NSG1969.1 "\ G4 3\ SH96s 16 &l ¥ '
NSG93464 1 G43-005,  STG93464 49 ; 2 AF516905
G43-036
NSG1969.2 G40-182  ST1969 ) - 1 AF485847
NSGemm100.1 G41-008  Emm100.1 89 . 1 AF485849
NSG5345 G40-186  STC5345 94 . 1 AF485856

NSG1741 G41-021 STC1741 64 = 1 AF485850
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A: Emm sequence alignment of NSG5345 compare to STC5345
(94% homology, Accession number = AF485856)

Base differences are underlined.

STC5345 TTAGGGGCAGGAT TAGCAAGC GGGCAGATAGTAAAAGCAGATAGTAACGATGC
NSG5345 TTAGGGGCAGGGCTAGTAGCA GGGCAGACAGTAAAAGCAGATAGTAACGATGC
AGAAAGAGATAGCAGGTCTCAAC

STC5345 CGCTATT-GTAGTACAGCCCCA
NSG5345 CGCTATTAGTAGTACAGCC GAGATAGCAGGTCTCAAC

STC5345 AATAAAATTCAAAAATTA \ AAA T AATGATTCACTTCTTAAA
NSG5345 AATAAAATTCAAAAA AGAARA \AACGAC] “~‘ TGATTCACTTCTTAAA

STC5345 ACTGA
NSG5345 ACTGA

B: Emm sequence alignment of NSG71969.2.¢
(90% homology, Accession number = A :.vi" i

Base differences are underlined.

ST1969 TTAGGGGCAGGTTTTACGA g TAAAGCTAAC g AGAATGGTAGT
Y
NSG1969.2 TTAGGGGCABGE AACGAGAATGGTAGT

ST1969 CCTAGGGAAGTTPf,ﬂ\AGAICTTG CAGWAQAATCCCAAA_QTACAAAATATAC

NSG1969.2 ccmﬁ;;%ﬂ%ﬁ%%@ﬂﬁcwmmc
e ARSI

ST1969 TTGCGGA
NSG1969.2 TTGCAGG
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C: Emm sequence alignment of NSGemm100.1 compare to emm100.1
(89% homology, Accession number = AF485849)

Base differences are underlined.

Emm?100.1 GTAGCAGGGCAGACAGTTAATGCTGACTCGCTAGCTAATGTAGGAGAAGATTTAT
NSGemm100.7 GTAGCAGGGCAGACAGTTAATGCTGACTCGCTAGCTAATGTAGGAGAAGATTTAT

Emm100.1 TAGCAGAAGTTAAGGAAATTACTEC AAATAAGATTCTGGAAGACGCTCTAAA
ATTCTGGAAGACGCTCTAAA

TCAGATGCARATAAGACTCTGAACAAGCT

AGTCAGAT AAAMAAA]IGQT
i A%

NSGemm100.1

Emm100.1
NSGemm100.1

Emm?100.1 CT AGA
NSGemm100.1 GAAGT

D: Emm sequence alignment of
(89% homology, Accession nu

Base differences are underlined.

ST1969
NSG1969.1

AAOGAGAATGGTAGT
TAACGAGAATGGTAGT

g

ST1969 CCTAGGGAAGTTAT. AGAAGATCTTGCAGGAAACAATCCCAAAGTACAAAATATAC

NSG1969.1 CCTH%W%W&F% AAAATATAC
M ‘ '
e YIRS SRV

ST1969 GTTGCGG
NSG1969.1 GTTGCAG
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E: Emm sequence alignment of NSGemm3.1 compare to emma3.1
(87% homology, Accession number = AF485846)

Base differences are underlined.

Emm3.1 TTAGGGACAGGA CTGGTAGCAGGGCAGACAGTAAAGGCAGATGCTAGGAGTGT
NSGemma3.1 TTAGGGGCAGGGCTAGTAGCA GGGCAGACAGTAAAGGCAGATGITGGTA ATGT

Emm3.1 TAATGGAGAGTITCC TAGACATGITAAATTAAAAAATGAAATTGAG AACTTGTTAG
NSGemm3.1 TAA TGGAGAGTATCATAG CATACTAAA T AAAA AGTGAAATTGAGGACTTGTTAG

Emm3.1 ATCAGGTTACACARTTATATACT AAMCATAAT AGTAATTACCAACA ATATAATGCA
NSGemm3.1  ATCAGGTTACAGAL ACATAATCA TAATTACCAACGATATGATL CA

Emm3.1 CAAGC
NSGemma3.1 GAAGC

F: Emm sequence alignment
(85% homology, Accession nu

Base differences are underlined.

STG62647 TTAGGGGCAGGACTAGCAAGCCAAACTCAACTTAAGGEGCAAGAGAATGAGAG
E
NSG62647  TTAGGGGCAGGAT CEEAAGAGAATGAGAG

0

STG62647 ATTAAGACAAGCEGAAAGAACAAGCTTTAGAAGAGGTTATTGACCAAAT GCCCTA

s s HRA GBI R oo
o q mmﬁﬁmﬁmmﬁﬂ

STG62647 CGAGATTT
NSG62647 AAAACCTA
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G: Emm sequence alignment of NSG10 compare to STG10

(70% homology, Accession number = AF485837)

Base differences are underlined.

STG10
NSG10

STG10
NSG10

STG10
NSG10

STG10
NSG10

H: Emm sequence alignment 6f NS 1
(64% homology, Accession number

Base differences are underlined.

STC1741
NSG1741

STC1741
NSG1741

STC1741
NSG1741

STC1741
NSG1741

TTAGGGGCAGGATTAGCAAGCCAAACAGAAGTTAAGGC TGAGGGGAAGTTCAA
TTAGGGGCAGGATTAGCAAGCCAAACAGAAGTTAAGGC GGAGGGGAGTA-CAA

é,
A TAACCTTGA AGATT TGA
A GTITCTAACCTTGA GCAGCTGA

R

TGGACCAACT

TTAGGGGCAGBATTAGCAAGCCAAACTEAAGTTAAGEEEGABATGATTACTGA

W Y
TTAGGGGCAGGA SGBAGAT - - - TAGTGC

)

AGCTCAATACAAA@C&«AGTTQ GCAGAPEQQ_GAQGATAGAQQTCTIGAACM

AR TR oo
U

AAAATATT CA
TTCAGAAAGG
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I: Emm sequence alignment of NSG93464 compare to STG93464

(49% homology, Accession number = AF516905)

Base differences are underlined.

STG93464
NSG93464

STG93464
NSG93464

STG93464
NSG93464

STG93464
NSG93464

J: Emm sequence alignment ¢
(32% homology, Accession numb

Base differences are underlined.

STG480.1
NSG480.1

STG480.1
NSG480.1

STG480.1
NSG480.1

ST7G480.1
NSG480.1

GTAGCGGTTGCTCTAACAGTTGTAGGAGCAGGGTTAGTAGCAGGGCAGACAG
GTAGCGGTTGGTCTAACAGTTGTAGGAGCAGGGTTAGTCGCAGGGCAGACAG

CTAAGGCAGACAGCATGGAAGTTA(
TTAA TGCIGAC TCGCTAGEGTAA TGTA(
oM

SGCAAAGCATAGAGGTAACACATAT A
G&TT__AQQ_ATT AGAAGCTAA

=

AA ACCAGAAGAAGGTETAACT GTGETAACTEACGAT TCTGATATCT T AAAAGAA
GGAAATT ACTCACGCATACAAGATICTCGAAGACGCTCTAAATAGGGACTTTCG

AAATTA A
CAAGAGA

ATC

TTGACAGTCGILAGL & GGCAGACAGTAAAGGCCAATAA
TTAGGAGCA AATTC AT CTAATAA

TAGTGAAGAT ATL A TGATGCCTAT TITGAGTGGTGTTGGTICAAGTAAT

Al
=

T AAT

Q GiA?T;iQATTCTAAC_T TTGCTACGGATCAACTTGE TAAGAGAATGAATGAT CCG
q

AAAGCGAT
AGACCCGA
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Figure 14 A-J: The nucleotide alignment of novel emm types of GGS isolates in this study. (A)
NSG5345 found in G40-186 isolate compare to STC5345. There are 8 base pair point mutation and
2 base pair insertion (85% homology). (B) NSG1969.2 found in G40-182 isolate compare to ST79609.
There are 17 base pair point mutation (90% homology). (C) NSGemm100.1 found in G41-008 isolate
compare to emm100.1. There are 18 base pair point mutation (89% homology). (D) NSG1969.1
found in G42-068 isolate compare to ST1969. There are 18 base pair point mutation and 1 base pair
insertion (89% homology). (E) NSGemma3.1 found in G41-025 isolate compare to emm3.1. There are
22 base pair point mutation (87% homology). (F) NSG62647 found in G38-014, G39-064, G39-218,

and G40-161 isolates compares to ST6626 There i 6 base pair point mutation (85%
R ry

homology). (G) NSG10 found in G42-04 d G42- ‘ ares to STG10. There are 49

base pair point mutation, 1 base pair deletion and 1 éon (70% homology). (H)

NSG1741 found in G41-021 isolate comp 087 41. here are'62,base pair point mutation and
1 base pair deletion (64% homology). 08464 fc : 005 and G43-036 isolates
compare to STG93464. There are 86'basg'pai ‘ mutati "' y) (J) NSG480.1 found

HUH?ﬂﬂﬂ§WH’ﬂi
ammﬂimumw YIaY
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4.1.5. Comparison of emm S N _non-invasiv

groups from GGS isolates

The comparisons of emm type from invasive and non-invasive
GGS isolates were shown in table 16. The frequencies of emm types that were found in
more than 1 isolates compared between invasive and non-invasive GGS isolates in this

study were shown in figure 15. STC6979 (6 isolates) was found more frequently in

two different emm types were fo ﬁ1 5 different emm types
were found in non-invasive Olates can be found the
different emm type more than i ‘ » olates ome emm types can

.» /l,_

found only invasive GGS is \\* 4831, NSRT17, STG643
variant, STG166B.1 variant, SSTG1668.2 va -- \4\\ , STC5345.2 variant,
NSG1969.2, NSG5345, NSGen l\f\ SG1741 and 164. Some emm types

can be found only non-invasive® G , NSG10, NSG480.1,

e
STC74A, STG840, NSGemm3.1, a ??"

ﬂuﬂﬁﬂﬂﬂ§WH“ﬂi
ammmmumw YIaY
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Table 16: The frequencies of emm type from invasive and non-invasive, which found in

this study
No. Emm type Number of isolates
Invasive (%) Non-invasive (%)

1 STC6979 6(20) 1(3.3)
2 STC5345 1(3.3) 5(16.6)
3 STC5345.1 variant 3(10)
4 HaeA L ‘/7 3(10)
5  NSG62647 —_— 3(10)
6  STG6 2(6.6)
7 STG485 mm\ 2(6.6)
8  STC839 | ////Em\'\\\\ 2(6.6)
9 sTe16681 variant 4 4/ Mﬂ\&\\\ B
10 NSG93464 l £/ I r n\\ -0)
11 NSG10 l l % ﬂ\\\\ 2(6.6)
12 NSG480.1 ’ W 2(6.6)
13 STG653 1(3.3)
14 STC1376 =)
15 STG4831 -()
16 NSRT17 =~}
17 STG643 variants 4. -0
18 STG166B.2 van’anr | =k}
19  NSG1969.2 ¢an 1(3.3){! -()
20  emm23 g'aq I E I 4_"] 1[' % I iﬁﬁ aﬁl E If] f" (O]
21 NSG53 ql 83 =)
22 STC5345.2 variant 1(33) | ny
24 NEG1741 i(3.3) -()
25  STC74A -() 1(3.3)
26 STG840 -{=) 1(3.3)
27 NSGemma3.1 -() 13.3)

28 NSG1969.1 -() 1(3.3)
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Percent of isolates (% )

10

. Elnvaswa
4 ENon~
3 invasive
2
1
0
Emm type

Figure 15: Frequencies of em

invasive and non-invasive GGS is

AU INENTNEINS
AN TN ING D
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4.2. Emm sequence type from GCS isolates
4.2.1. Non-invasive GCS isolates

From 40 isolates, 21 isolates can be amplified. From 21 isolates,
there are 9 different emm types. Four types from 14 isolates have been previously
described and 5 types from 7 isolates are novel emm types (Table 17). Four types from
14 isolates have been previously desci Wy ST7245, STC74A, H46A, and
STG4545. Five types from 7 isolates ar \\‘ ‘emm types. The first type
named NSC4071 found in 3 .iselaies 806 (md C42-001) has 78%
homology to STCK401 (acc

second type named
NSC11.1 found in 1 isolate (accession number
= AF485828). The third - 1:2°40 ind . C42-007) has 46%

pe named NSC11.3

accession number =

AF485830). The last type nariéd NSG17:2 \;_ H olate (C38-004) has 45%

ere- identified in more

ites, 14.3%), STC74A

2
Table 17: Emm typﬂ"wﬁ{?}&ﬁ:ﬂ%%w Elﬁ r ‘j

In this group

than 1 isolates include S7245(9 isolates, 42.9%), NS

(2 isolates, 9.5%), and H46AE isolates,

e - & = 1R uEI
Emm ty No. of'isola ! orof iso |
ST245 9 NSC401 3
STC74A 2 NSC11.1 1
H46A 2 NSC11.2 1
STG4545 1 NSC11.3 1
NSC11.4 |
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Percent of isolates (% )

«s _9 isolates (42 .8% )

3 isolates (14.3% ) 2 isolates (9.5% )

pe amplified. From 3
isolates, 3 different emm types wefe i ?_'.'...‘. - S: found in 1 isolate (C38-015)
from hemoculture. Two types from 2 isolates are novelemm types. The first type named

NSC103 found in 1 lsolat ology to STIL103

(accession number = AF4 g;

\,I found in 1 isolate
(C41-003) from joint fluid Es 40% 64 %cession number =
AF485834) (Table 18).

AU INYNTNING

Table 18: Emm types fifom invasive GCS lsolates

o/
e Wﬂfﬁif HIY
Previously ident Novel emm typ ‘

Emm type No. of isolates Emm type No. of isolates

STC74A 1 NSC103 1
NSC2764 1
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4.2.3. Summary of novel emm s of GCS isola

The summaries of novel emm types identified from GCS isolates in this
study were shown in table 19. There are 7 types form 9 isolates. NSC4017 novel types
were mostly found with 3 isolates from non-invasive groups. NSC11.1, NSC11.2,
NSC11.3, and NSC11.4 novel types were each only found in 1 isolate from non-invasive

groups. NSC103 and NSC2764 novel types weré each only found in 1 isolate from

invasive groups. The sequence alignm type were show in figure 17 A-

Table 19: Novel emm types of G

ive Invasive

Emmtype ID of clinical isolates  Most § /7 f ‘ \\\\ ber of isolates

Accession

number

NSC401 ~ C38-005, C38-007,  STGK40 St ',j' \ :
C42-001 '

AF485831

NSC11.1  C41-007

AF485828

NSC11.2  C42-007

AF485829

NSC11.3  C43-011

AF485830

NSC11.4  C38-004 1611 45 N [ .

AF485835

NSC103  C38-014

AF485836

NSC2764  C41-003

AF485834

ﬂuﬂqwﬂwﬁwa“ﬂi
ammnimumw YIaY
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A: Emm sequence alignment of NSC401 compare to STCK401

(78 % homology, Accession number = AF485831)

Base differences are underlined.

STCK401
NSC401

STCK401
NSC401

STCK401
NSC401

STCK401
NSC401

B: Emm sequence alignment
(48% homology, Accession nu

Base differences are underlined.

STG11
NSC11.1

STG11
NSC11.1

STG11
NSC11.1

STG11
NSC11.1

TTAGGGGCAGGTTTTGCGAATCAAACAGAGGTTAAGGCTCAAGAAAATACAGAT
TTAGGGGCAGGTTTTGCGAATCAAACAGAGGTTAAGGCTCAAGAAAATACTIGAT

AGAAGTATGATGCAT
TTAAGCATGAA TGA AAGTCCAAA A]'_IQA TATGATGGAT

GAACTTIG
AAACTTCA

3GCGGAGAATACATA
SAAT GAGIATAACAA

CGATAGAT _GQAA@%QAAAQAQAA %QAGAAQTQATAA ACTAATTGCAG

-

3 Eﬁﬁﬁﬁiﬁﬁﬁ?ﬁﬁ gvreing

TTC AGAAGC
GCCAGAAGAA
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C: Emm sequence alignment of NSC77.3 compare to STG11
(47% homology, Accession number = AF485830)

Base differences are underlined.

STG11 TTAGGGGCAGGATTAGCAAGCCAAACAGAAGTTAAGGCGGCGGAGAATACATA
NSC11.3 TTAGGGGCAGGATTAGCGAATCAAGCAGAAGTTAAAGC CAAT GAGTATAACAA
STG11 CGATAGATGGAAAGC QAAA TAGAACTGATAA ACTAATTGCA
NSC11.3 CIGGTT AAAAACAA T ‘l z; CACATAA TTT ACAACACAATTTAT

__/_-

STG11 GGGTTIGCAAA AGALGEA GA “""""';& AAAGATGATGGACGA

NSC11.3 CAA ATCTTAAA GTGAE GG Glt SCTAGA AMATGMCH
STG11 AC A GAAG

NSC11.3 AGCCAG AAGA

D: Emm sequence alignment'o ﬁ ue 2 '.-'

(46% homology, Accession number; AFM&Q

Base differences are underlined. ‘ =

STG11 AGCAAGCCAAACAGAAGTTAAG G GAGA ATACAT
NSC11.2 TTAGGGGCAG 'COA AT GAGI ATAACA

STG11 ACGATAGATGGAAAGCACA AACAGAAGAGGGCTAGAACTGATAAACT AATTGC
oz AR Gro
STG11 A ACG
NSC11.2 A CI
STG11 AAC TTC A GAAGC

NSC11.2 T AGCCAG AAGAA
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E: Emm sequence alignment of NSC11.4 compare to STG11
(45% homology, Accession number = AF485835)

Base differences are underlined.

STG11 TTAGGGGCAGGATTAGCAAGCCAAACAGAAGTTAAGGCGGCGGAGAATACATA
NSC11.4 TTAGGGGCAGGATTAGCGAATCAAGCAGAAGTTAAA GCCAAT GAGTATAACAA
STG11 CGATAGATGGAAAGCA QAAA A\CAGGGCTAGAACT GAT AAACT AATTGC
NSC11.4 CIGGTTA AAAACAA ACATAA TT T ACAACAC AATTTA
STG11 AGGGTTTGCAAACCT AGAIGCAGA GGAAAGAT GATGGAC

NSC11.4 TCAA ATCTT AAA CLETICGG :A_ , TAGAAGA TTATATG AAT GGACTT C

STG11 GAAC TTCAGAAC

NSC11.4 IT AGCCAGAA

F: Emm sequence alignment 6f N3
(44% homology, Accession number;

Base differences are underlined.

STIL103 TTAGGGGCAGGITTT GCGAATCAAACAGAGGTTAAGEE TAACGGTGATGGTAAT
NSC103 TTAGGGGCAGGA « GAA TGAGTATAACAAC

;

STIL103
NSC103

STIL103 Q ﬁ G_QAGQAAQ_GATI_TTM_'%AG_G_CIGAAMQITQAAAAAG

EARRY (F e GRERLE ALV T

STIL103 CCTTA _GAAGA
NSC103 GCCAGA AGAA
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G: Emm sequence alignment of NSC2764 compare to STL2764
(40% homology, Accession number = AF485834)

Base differences are underlined.

STL2764 CTAGGGGCAGGATTAGTIGCTAAT ACTAATG AAGTTGGGGCACTCACGATT ACT
NSC2764 CTAGGGGCAGGATTAGTCTAGCCAAACCGAAAGAATCTA GAGAAGTAACTGATC

STL2764 S AAAAACTAAAAGCACTTGCTGAAACTTATGAAG
NSC2764 \ _CAAA_GA GAAAA ATQQTQQAAAACTTQAAAAI
STL2764 TAGAAAACCATAA OAAATGAGAAT A CAAGTGAGAATGACA
NSC2764 GAAAAGTTAAAAR AGIT_TAAAAGAAGCAATTAAA AGTTATGTT
STL2764
NSC2764

e lates in this study. (A)
NSC401 found in C38-005, C38-00 ph X are S to STCK401. There are 37

homology). (F) NSC103 found in“€38-014 isolate compare to STIL103. There are 96 base pair point
mutation (44% homology). (G) NS@ﬂfound in C41-003isblate compare to STL2764. There are

underlined. q]

PRI TUNNINGAY



89
5. Emm type and site of infections
5.1. GGS isolates

The emm types identified from each sites of infections from non-invasive and
invasive GGS isolates were shown in table20 and table 21, respectively. In pus culture,

11 types from 19 isolates (63.3%) were found. STC5345 (15.8%) and NSG62647

llture, 10 types from 10 isolates

(33.3%) were found and eye culture foun: isolate (3.3%) was found.

'ound s the most common
found. In body fluid, 7 types™fron 2 ‘\‘Q\\ and joint fluid, 4 types
from 4 isolates (13.3%) weré found. 6979 *_ l

from 19 isolates (63.3%) we

| 3 site of invasive

infections.

Table 20: Sites of infections and &

Site of infection No of patients

(%)
I
Pus 19 (63:3¥ S—

ves
)

6 (2), H46A (2), STC5345.1 variant
m (2), NSG480.1 (2), STCT4A (1), .H: (1), STG485 (1), NSG10 (1),
¢ NSGemm3.1 (1)  qu
Throat ( ) : - oes
q,] STC6979 (1), H46A(1), STC839 (1), ST05345 (1), STG485 (1), STG840
TG653 (4), 345.1.Variant, ( 10.4), I $G1969.1 (1)
Eye (
9

STC5345 (1)




Table 21: Sites of infections and emm types of GGS invasive isolates

90

Site of infection ~ No of patients Emm type (no)
(%)
Blood 19 (63.3) 15 types:

STC6979 (4), STG485 (1), STC1376 (1), H46A (1), STG653 (1),
STG4831 (1), NSRT17 (1), STG166B.1 variant (1), STG166B.2 variant
(1), STG643 variant (1), NSG62647 (1), NSG1969.2 (1), NSG5345 (1),

NSGen 100. )’ 593464 (2)
Body fluid 7 (23.3) - WL ' 7 types:
= »a.:...“.-..' 1), 8 83@, STG166B.1 variant (1), STC5345.1
riaat (), em 123 variant (1) 741 (1)
Joint fluid 4(13.3)
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A ANy
i g j: - ° 3\ “\x 345.4 variant (1), STC5345.2 variant (1)
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5.2. GCS isolates

The emm type identified from each site of infections from invasive and non-
invasive GCS isolates were shown in table 22. For example, in pus culture, 7 types from
7 isolates were found and ST7245 (30%) was the most common found. S7245 can be

found in 3 sites of infections include pus, throat, and tissue culture.

Table 22: Site of infection and emm typ ive and invasive isolates

ﬁ (no)

Site of infection No of patlents
(%)

Pus 10 (41.6 ///’lég‘\“\v‘\\q 64545 (1), NSC11.4 (1),

Throat 8(333) £ e, m 12}, STOMA () NSC11.3 (1)
ol oAl @

Tissue 3(12.

i 1520, NS \\\
Blood 2(8.3) i M v\\}\

Joint fluid 142 Jnger 64

g; T

In conclusion, .,.:":f ﬁ i nm types of GGS and GCS

s

isolates tend to be frequently & . In addition, the

same emm types can ass if
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6. Emm type and the number of isolates in each year
6.1. GGS isolates

The emm types that were identified non-invasive and invasive GGS
isolates divided by year were shown in table 23. In 1995, 8 types from 11 isolates

(72.7%) were found and STC6979 were the most common type (4 isolates, 36.3%). In

1996, 2 types from 3 isolates (66.6%) 997, 8 types from 10 isolates
(80%) were found. In 1998, 10 {801z ‘66.6%) were found and
STC5345.1 variant were the mosteommon. type (3 isolates;20%). In 1999, 9 types from

12 isolates (75%) were found and«STC634~ & the mos gommon type (3 isolates,

AULINENTNEINS
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Table 23: The number of isolates and emm type of GGS isolates divided by year

Year No. of patients (%) Emm type (no)
1995 11(18.3) 8 types:
STC6979 (4), H46A (1), STCT4A (1), STC839 (1), STG166B.1
variant (1), STG166B.2 variant (1), emm23 variant (1), NSG62647
(1)
1996 3(5) 2 types:
1997 10 (16.6) ypes:
, sﬁﬁsrcs:ms (1), STC5345.1
, NSG1969:241), NSG5345 (1)
1998 15 (25)
06979 (2), NSG480.1 (2),
(1), NSGemm3.1 (1),
1999 12 (20) _
STd6348 (3), N6« ) (3);sTG46 TC6979 (1), STG4831 (1),
STC53#5.1 Atk (1), 45.2 Variant (1), STG643 variant (1),
NSG 19697
2000 9 (15)
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6.2. GCS isolates

The emm types that were identified from non-invasive and invasive GCS
isolates divided by year were shown in table 24. In 1995, 4 types from 5 isolates (80%)
were found. In 1996, 1 type from 1 isolate (100%) was found. In 1998, 4 types from 4
isolates (100%) were found. In 1999, 4 types from 4 isolates (100%) were found. In

2000, 3 types from 10 isolates (30%) were found and ST245 were the most common

found (8 isolates, 80%).

Table 24: The number of isolates Gﬁdivided by year

Year No. of patients (%) _//// ‘ ‘\ \ n o_

1996 1(4.2)

a7/ e
I/ N

1997 -
1998 4(16.6)
(1), NSC2764 (1)
1999 4(16.6) g P\
2000 10 (41.6) m i . m
sr245 (8) STG4545 (1), NSC11 3(1)

@.MHQ DENIWEIN T v

with year of is e can be as8dciated with various

isolates. ﬁs a"%sqthé sﬁne‘f fljpll W r] ’J qn E' r] a giars ’
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