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R EA G EN T S, M A T ER IA LS  AND IN STRU M EN TS  

A. R EA G EN TS

APPENDIX I

Absolute ethanol (M erck, Germany)
Agarose (B iorad, U SA )
Bra in heart in fus ion agar (O xo id , England)
E D TA (Ameresco, USA )
E th id ium  brom ide (Ameresco, U SA )
Horse serum (G ibcoBR L , U S A )
Tryticase soy agar (O xo id , England)
NaCL (M erck , Germany)
Tris (Ameresco, U SA )

B. M E T E R IA L S

c .  IN S T R U M E N T S

Water bath
Perkin E lm er GeneAmp PCR system 9600
Camera Gel Doc ™  M Z L
Incubator
M icrocen tifuge
Spectrophotometer

(Mem m ert, U S A )  
(Perk in  E lmer, U SA ) 
(B IO -R A D , U S A ) 
(B IO -R A D , U S A ) 
(Eppendorf,USA) 
(B IO -R A D , U S A )
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M ED IA , SO LU TIO N  AND ID E N T IF IC A T IO N  PRO D U RES

APPENDIX II

1. T ryp tica se  soy aga r w ith  5%  sheep b lood

Trypticase agar base 40 g /L
Sheep b lood 50 m l
D is tille d  water 910 m l

The medium  was sterilized by autoclaving at 121°c, 15 pounds/inch2 pressure, 
fo r 15 minutes. The sterile medium  was cooled to 50 °c . A dd  b lood in to base medium. 
Dispense 20 m l per Petri dish. Cool amd store at 4°c u n til used.

2. A n t ib io t ic  so lu tion  p re p a ra tio n

E rythrom ycin , fina l concentration 10 m g /L
Prepare a stock so lution ; d issolve 0.028 g in  5.78 m l d is tille d  water 

C larith rom ycin , fin a l concentration 10 m g /L
Prepare a stock so lu tion ; d issolve 0.028 g in  5.78 m l d is tilled  water 

C lindam ycin , fina l concentration 10 m g /L
Prepare a stock so lu tion ; d issolve 0.028 g in  5.78 m l d is tille d  water 

Pen ic illin , fina l concentration 10 m g /L
Prepare a stock so lu tion ; d issolve 0.028 g in  5.78 m l d is tille d  water 

Vancomycin , fina l concentration 10 m g /L
Prepare a stock so lu tion ; d issolve 0.028 g in  5.78 m l d is tille d  water 

Tetracycline, fin a l concentration 10 m g /L
Prepare a stock so lu tion ; d issolve 0.028 g in  5.78 m l d is tille d  water 

C ipro floxac in , fina l concentration 10 m g /L
Prepare a stock so lu tion ; d issolve 0.028 g in  5.78 m l d is tille d  water
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3. B ra in  hea rt in fu s io n  w ith  50%  horse serum

Bra in heart in fus ion 3.7 g.
Horse serum 100 m l.
D is tilled  water 100 m l.
Sterile by autoclaving at 121°c, 15 pounds/inch2 pressure, fo r 15 m inutes. A liq u o t in to  
sterile screw cap ณ๖es (400 p l/tube). Store tubes in  re frigera tor at 4 °c  un til used.

4. S te rile  sa line so lu tio n

Sodium ch loride 8.5 g /L
D is tilled  water 1 L
Sterilze by  autoclaving at 121°c, 15 pound/inch2 pressure, fo r 15 m inutes. Store at 
room temperature.
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R EA G EN T S  AND PR EPA R A TIO N

APPENDIX n i

1. 5X  T ris -b o ra te  b u ffe r  (T B E )
Tris base 54 g /L
Boric acid 27.5 g /L
0.5 M  ED TA 20 m l
Ad jus t volume to 1 lite r w ith  d is tille d  water, The so lu tion was m ixed and

sterilized by autoclaving at 121°c fo r 15 m in.

2. 0.5 M E D T A  (pH  8.0)
-

D isod ium  ethylene d iam ine tetra-acetate 2 H 2 Û 186.1 g /L
D is tilled  water 1 L
Ad jus t pH  to 8.0 and vo lume to 1 lite r. Store at ]room temperature fo r no longer

than 1 year.

3 .1 .5 %  Agarose gel
Agarose 1.5 g
0 .5X B E 100 m l
D issolved by  heating in  m icrowave oven and occasional m ix  un it no granules

o f  agarose are v is ib le .

4. 6X  Load ing  b u ffe r 100 m l
T ris H C L 0.6 g
ED TA 1.68 g
SDS 0.5 g
Bromphenol B lue 0.1 g
Sucrose 40 g
Ad jus t vo lume to 100 m l w ith  d is tille d  water. M ix  the so lu tion , a liquot in to 1.5 

microtubes and store at 4 °c .
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5. Reagent fo r  D N A  E x tra c tio n
5.1 Protease K
Reconstituted o f  protease K  ( lyoph ilized ) w ith  1.25 m l protease solvent, stored 

at -20 °c
5.2 B u ffe r  A L  (Ready to  used)
5.3 B u ffe r  A W 1
B u ffe r AW 1 is supplied as a concentrate. Before using fo r the firs t time, add 

the 25 m l o f  ethanol (96-100% ) to bu ffe r AW 1 concentrate as ind icated on the bottle.
5.4 B u ffe r A W 2
B u ffe r A W 2 is supplied as a concentrate. Before using fo r the firs t time, add 

the 30 m l o f  ethanol (96-100% ) to bu ffe r A W 2  concentrate as ind icated on the bottle.
5.5 B u ffe r A E  (Ready to  used)

6. Reagent fo r  PC R  p ro d u c t p u r if ic a t io n
B u ffe r  PE
B u ffe r PE is supplied as a concentrate. Before using fo r the f irs t time, add the 

55 m l o f  ethanol (96-100% ) to bu ffe r PE concentrate as ind icated on the bottle.
B u ffe r  PB (R eady to  used)
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T H E  R E S U L T S  O F A L L  T ES T S  IN  TH IS STU D Y

APPENDIX IV

Results o f  a n t ib io t ic  su scep tib ility  and the presence o f  resistance genes o f
ร. p n eu m o n ia e .

No. M IC s
E ry th ro m y c in

d g /m l

M IC s
C la r ith ro m y c in

dg /m l

M IC s
C lin d am yc in

|xg/m l

Resistance
gene

46-13 2.0 1.0 0.0625 meJ{E)/mel

46-19 >512 512 256 erm{ B )

46-20 1.0 2.0 0.0625 m ef[E)/m el

46-29 2.0 2.0 0.0625 m ef{E)/m el

46-31 16 8.0 0.0625 meJ[E)/mel

46-33 0.125 0.0625 0.0625 -

46-34 >512 512 256 erm ( B )

46-37 >512 512 512 erm ( B )

46-42 >512 512 J Ï2 erm (B )

46-46 16.0 16 0.0625 meJ[E)/mel

46-49 0.125 0.0625 0.125 -

46-50 0.0625 0.0625 0.0625 -

46-53 >512 512 512 erm{ B )

46-55 8.0 4.0 0.125 meJ{E)/mel

46-56 >512 512 512 erm (B )

46-57 2.0 4.0 0.0625 m ej\E )/m el

46-58 8.0 8.0 0.0625 m ef{E)/m el

46-60 8.0 8.0 0.0625 m ef[E)/m el
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No. M IC s
E ry th ro m y c in

ng /m l

M IC s
C la r ith ro m y c in

dg /m l

M IC s
C lin d am yc in

n g /m l

Resistance
gene

46-61 0.0625 0.0625 0.0625 - -

46-64 >512 512 512 erm(B)

46-66 8.0 4.0 0.125 mef{E)/mel

46-69 0.125 0.125 0.0625 -

46-71 0.125 0.0312 0.125 -

46-72 0.125 0.0625 0.0312 -

46-73 >512 512 512 erm(B)

46-75 8.0 4.0 0.125 m efîE)/m el

46-76 0.125 0.03125 0.0625 -

46-77 8.0 4.0 0.125 m efiE)/m el

46-78 8.0 4.0 0.125 meJ{E)lmel

46-86 >512 512 512 erm( B)

46-90 0.125 0.0625 0.0625

46-93 1.0 2.0 0.03125 mef[E)/mel

46-96 0.0625 0.0625 0.0625 -

46-97 0.125 0.125 0.0625 -

46-98 4.0 4.0 0.0625 meJ[E)/mel

46-99 2.0 2.0 0.03125 mef[E)/mel

46-100 >512 512 256 erm (B)

46-102 8.0 4.0 0.125 meJ[E)/mel

46-104 0.125 0.0625 0.0625 -

46-105 >512 512 512 erm (B)

46-106 0.125 0.125 0.0625
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No. M IC s
E ry th ro m yc in

Hg/m l

M IC s
C la r ith ro m y c in

ng /m l

M IC s
C lin d a m y c in

n g /m l

Resistance
gene

46-108 >512 512 512 erm{ B )

46-110 >512 512 512 erm (B)

46-111 >512 512 256 erm ( B )

46-112 >512 512 512 erm{ B )

46-113 4.0 8.0 0.125 m ef(E)/m el

46-114 4.0 4.0 0.125 m ef[E)/m el

46-115 0.0625 0.125 0.0625 -

46-116 8,0 8.0 . 0.125 m ef(E)/m el

46-117 8.0 4.0 0.125 m ef{E)/m el

46-118 0.125 0.0625 0.125 -

46-119 >512 512 128 erm ( B )

46-120 0.0625 0.125 0.125 -

46-121 >512 512 512 erm ( B )

46-122 2.0 2.0 0.0625 m ef[E)/m el

46-123 2.0 2.0 0.0625 m ef{E)/m el

46-124 0.125 0.0625 0.125 -

46-125 0.0625 0.03125 0.0625 -

46-126 8.0 8.0 0.125 m ef{E)/m el

\  46-127 >512 512 256 erm{ B )

46-129 >512 512 256 erm{ B )

46-130 0.125 0.0625 0.125 -

46-131 0.0312 0.03125 0.0625 -
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No. M IC s
E ry th ro m y c in

hg /m l

M IC s
C la r ith ro m y c in

h g /m l

M IC s
C lin d am yc in

dg /m l

Resistance
gene

46-132 >512 512 512 erm ( B )

46-133 >512 512 512 erm ( B )

46-134 4.0 2.0 0.125 m ef(E)/m el

46-135 >512 512 512 erm (B)

46-136 16.0 4.0 128 erm{ B )

46-143 >512 512 512 erm{ B)

46-144 0.125 0.0312 0.125 -

46-146 >512 512 512 erm{ B )

46-147 0.125 0.0625 0.125 -

46-149 >512 512 512 erm ( B )

46-150 >512 512 512 erm ( B )

46-155 0.125 0.0625 0.0625 -

46-156 >512 512 128 erm ( B )

46-158 0.125 0.0625 0.125
•

46-159 4.0 4.0 0.0625 mefÇE)/mel

46-161 0.125 0.0625 0.125 -

46-163 0.125 0.0625 0.125 -

47-1 0.125 0.0625 0.125 -

47-13 >512 512 512 erm ( B )

47-15 0.25 0.0312 0.0625 -

47-18 0.125 0.0625 0.125 -

47-19 8.0 2.0 0.125 m ef(E )/m el

47-21 8.0 4.0 0.125 meJ{E)/mel
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No. M IC s
E ry th ro m y c in  

_____ Ëg/m l_____

M IC s
C la r ith ro m y c in

ng /m l

M IC s
C lin d am yc in

ng /m l

Resistance
gene

47-22 16.0 8.0 0.125 m efiE)/m el

47-27 16.0 4.0 0.125 mef{E)/mel

47-33 0.125 0.0625 0.125 -

47-34 >512 512 512 erm (B )

47-36 0.125 0.125 0.125 -

47-39 0.125 0.0625 0.0312 -

47-40 >512 512 0.125 ermQï)

47-41 4.0 2.0 0.125 m ef(E)/m el

47-42 >512 512 512 erm( B )

47-43 0.125 0.0625 0.0312 -

47-44 0.125 0.0625 0.0625 -

47-45 >512 512 512 ermy B )

47-50 >512 512 512 erm( B )

47-51 8.0 4.0 0.125 m ef(E)/m el

47-53 8.0 4.0 0.125 m ef[E)/m el

47-54 1.0 0.125 0.125 -

47-56 8.0 4.0 0.125 m ef[E)/m el

47-57 0.125 0.125 0.125 -

47-60 >512 512 512 erm{ B )

47-61 0.125 0.0625 0.125 -

47-62 0.125 0.0625 0.125 -

47-63 0.125 0.0625 0.125 -
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No. M IC s
E ry th ro m y c in

n g /m l

M IC s
C la r ith ro m y c in

hg /m l

M IC s
C lin d a m y c in

n g /m l

Resistance
gene

47-64 0.125 0.0625 0.0312 -

47-65 8.0 4.0 0.125 m ef[E)/m el

47-66 4.0 4.0 0.125 m ef[E)/m el

47-67 4.0 4.0 0.125 meJ{E)/mel

47-68 0.03125 0.0312 0.0625 -

47-69 8.0 4.0 0.125 m ef[E)/m el

47-70 0.125 0.125 0.125 -

47-71 0.125 0.125 0.0625 -

47-72 >512 512 512 erm (B)

47-73 4.0 4.0 0.0625 m ef[E)/m el

47-74 0.125 0.125 0.0625 -

47-75 0.125 0.125 0.125 -

47-76 0.125 0.0625 0.125 -

47-77 0.125 0.0625 0.125 -

47-78 0.125- 0.0625 0.125 -

47-79 0.125 0.0625 0.125 -

47-80 >512 512 512 erm{ B )

47-81 0.03125 0.0312 0.03125 erm ( B )

47-82 0.125 0.125 0.0625 -

47-83 0.125 0.0625 0.125 -

47-84 >512 512 512 erm ( B )

47-85 0.125 0.0625 0.125 -
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No. M IC s
E ry th ro m y c in

ng /m l

M IC s
C la r ith ro m y c in

ng /m l

M IC s
C lin d a m yc in

n g /m l

Resistance
gene

47-86 0.125 0.0625 0.125 -

47-90 >512 512 512 erm( B)

47-91 >512 512 512 erm{B )

47-92 0.125 0.125 0.125 -

47-93 0.125 0.125 0.125 -

47-95 >512 512 512 erm (B)

47-96 >512 512 512 erm{&)

47-97 4.0 4.0 0.0625 m eflE)lm el

47-98 4.0 4.0 0.0625 m sf(E)/m el

47-102 0.125 0.125 0.125 -

47-103 8.0 8.0 0.0625 mef(E)/m e!

47-104 8.0 8.0 0.125 m efiE )/m el

47-105 >512 512 512 erm( B )

47-106 0.125 0.125 0.125 -

47-107 >512 512 512 erm( B )

47-108 >512 512 512 erm (B)

47-109 0.125 0.125 0.125 -

47-110 0.0625 0.0312 0.125 -

47-111 8.0 8.0 0.125 mef{E)/m el

47-112 0.125 0.125 0.0625 -

47-113 >512 512 512 erm (B)

47-114 >512 512 512 erm ( B )
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No. M IC s
E ry th ro m y c in  

_____ ^g /m l

M IC s
C la r ith ro m y c in

hg /m l

M IC s
C lin d a m yc in

lig /m l

Resistance
gene

47-116 0.125 0.0625 0.0625 -

47-117 0.25 0.125 0.125 -

47-118 0.125 0.125 0.125 -

47-119 0.125 0.125 0.125 -

47-121 >512 512 512 erm (B)

47-122 >512 512 256 erm( B )

47-123 0.125 0.03125 0.125 -

47-126 >512 512 512 erm( B)

47-128 0.125 0.125 0.0312 -

47-129 0.125 0.125 0.0312 -

47-130 0.25 0.125 0.0625 -

47-136 >512 512 256 erm( B )

48-2 0.125 ง .125 0.0625 -

48-3 0.125 0.0625 0.0625 -

48-4 0.125 0.125 0.125 -

48-5 0.125 0.125 0.0625 -

48-7 8.0 4.0 0.125 mef[E)/m el

48-9 0.03125 0.0312 0.03125 -

48-10 0.125 0.0625 0.0625 -

48-11 8.0 4.0 0.125 mefÇE)lmel

48-13 0.125 0.125 0.0625 -

48-14 0.125 0.125 0.125 -

48-15 0.125 0.125 0.0625 -
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No. M IC s
E ry th ro m y c in

h g /m l

M IC s
C la r ith ro m y c in

n g /m l

M IC s
C lin d am yc in

jig /m l

Resistance
gene

48-16 8.0 8.0 0.0625 m eflji)/m el

48-17 >512 256 256 erm{ B )

48-18 >512 256 512 erm( B)

48-19 0.125 0.125 0.0625 -

48-20 0.125 0.125 0.125 -

48-21 0.125 0.125 0.0625 -

48-22 2.0 1.0 0.0625 mef[E)/m el

48-23 8.0 8.0 0.125 mef{E)/mel

48-24 >512 512 512 erm{ B )

48-25 0.125 0.0625 0.125 -

48-26 0.125 0.0625 0.125 -

48-27 8.0 8.0 0.125 meJ[E)!mel

48-29 1.0 1.0 0.0625 mej[E)lm el

48-30 >512 512 32 erm( B )

48-35 2.0 4.0 0.0625 m ef[E)/m el

48-37 0.25 0.25 0.0625 -

48-38 0.125 0.0625 0.125 -

48-39 0.125 0.125 0.125 -

48-41 0.125 0.0625 0.125 -

48-42 0.125 0.0625 0.0625 -

48-44 >512 512 256 erm( B )

48-45 0.125 0.125 0.125 -

48-46 0.125 0.0625 0.0625
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No. M IC s
E ry th ro m y c in

ng /m l

M IC s
C la r ith ro m y c in

hg /m l

M IC s
C lin d am yc in

n g /m l

Resistance
gene

48-48 8.0 8.0 0.03125 mef[E)/m el

48-49 1 . 0 1 . 0 0.0625 m ef(E)/m el

48-50 0.125 0.0625 0.0625 -

48-52 >512 256 512 erm (B )

48-58 4.0 4.0 0.125 meJ{E)/mel

48-59 >512 512 512 erm ( B )

48-60 0.0625 0.125 0.06 25- -

48-63 0.0625 0.0625 0.0625 -

48-67 0.125 0.125 0.0625 -

48-71 >512 512 512 erm{ B )

48-72 2.0 4.0 0.0625 meJ{E)/mel

48-75 0.0625 0.125 0.0625 -

48-76 1 . 0 4.0 0.0625 mef[E)/m el

48-79 0.0625 0.0625 0.0625 -

48-81 8.0 8.0 0.125 m ef[E)/m el

48-84 >512 32 128 erm ( B )

48-86 4.0 4.0 0.125 m ef[E)/m el

48-87 >512 256 512 erm{ B )

48-91 0.125 0.0625 0.0625 -

48-97 8.0 8.0 0.125 meJ[E)/mel

48-100 4.0 8.0 0.125 m ef[E)/m el

48-101 >512 512 512 mef[ E)+ 
erm( B)
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No. M IC s
E ry th ro m y c in

lig /m l

M IC s
C la r ith ro m y c in

ng /m l

M IC s
C lin d a m yc in

ng /m l

Resistance
gene

4 8 - 1 0 5 0 .0 6 2 5 0 .1 2 5 0 .1 2 5 -

4 8 - 1 0 7 0 .0 6 2 5 0 .1 2 5 0 .1 2 5 -

4 8 - 1 0 9 0 .0 6 2 5 0 .0 6 2 5 0 .1 2 5 -

4 8 - 1 1 0 > 5 1 2 5 1 2 5 1 2 erm{ B )

4 8 - 1 1 1 0 .0 6 2 5 0 .0 6 2 5 0 .1 2 5 -

4 8 - 1 1 2 0 .1 2 5 0 .0 6 2 5 0 .1 2 5 -

4 8 - 1 1 4 0 .1 2 5 0 .1 2 5 0 .0 3 1 2 5 -

4 8 - 1 1 5 c. 125 0 .1 2 5 0 .1 2 5 -

4 8 - 1 1 6 8 . 0 4 .0 0 .1 2 5 m eftE)/m el

4 8 - 1 2 1 0 .0 6 2 5 0 .0 6 2 5 0 .1 2 5 -

4 8 - 1 2 2 8 . 0 4 .0 0 .1 2 5 mef{E)/mel

4 8 - 1 2 3 4 .0 2 . 0 0 .1 2 5 me/[E)/m el

- 4 8 - 1 2 4 8 . 0 4 .0 0 .1 2 5 mef[E)/mel

4 8 - 1 2 5 0 .1 2 5 2 5 6 1 2 8 -

4 8 - 1 2 6 > 5 1 2 5 1 2 5 1 2 erm (B )

4 8 - 1 3 0 0 .1 2 5 0 .1 2 5 0 .1 2 5 -

4 8 - 1 3 1 0 .1 2 5 0 .1 2 5 0 .1 2 5 -

4 8 - 1 3 4 > 5 1 2 5 1 2 5 1 2 erm{ B )

4 8 - 1 3 5 > 5 1 2 5 1 2 5 1 2 erm{ B )

4 8 - 1 3 6 0 .0 6 2 5 0 .0 6 2 5 0 .1 2 5 -

4 9 - 2 8 . 0 4 .0 0 .0 6 2 5 m ef[E)lm el

4 9 - 3 > 5 1 2 > 5 1 2 5 1 2 e /7 ? î(B )

4 9 - 4 0 .1 2 5 0 .0 3 1 2 5 0 .1 2 5 -
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No. M IC s
E ry th ro m y c in

M IC s
C la r ith ro m y c in

hg /m l

M IC s
C lin d am yc in

ng /m l

Resistance
gene

49-5 0.125 0.03125 0.125 -

49-6 0.125 0.03125 0.125 -

49-7 4.0 2.0 0.125 mef[E)/mel

49-8 0.125 0.03125 0.125 -

49-9 0.125 0.03125 0.125 -

49-10 8.0 4.0 0.125 mef[E)/mel

49-11 8.0 2.0 0.0625 mef[E)/mel

49-12 4.0 4.0 0.0625 mef[E)/mel

49-13 8.0 4.0 0.125 meJ{E)/mel

49-14 >512 512 512 erm(B)

49-15 0.125 0.03125 0.125 -

49-16 0.0625 0.0625 0.125 -

49-17 8.0 2.0 0.125 meJ[E)/mel

49-18 >512 >512 512 erm (B )

49-19 4.0 2.0 0.0625 meJ[E)/mel

49-20 0.125 0.03125 0.125 -

49-21 0.0625 0.03125 0.0625 -

49-22 0.125 0.0312 0.031 -

49-23 0.0625 0.0625 0.125 -

49-24 0.03125 0.03125 0.0625 -

49-25 2.0 2.0 0.125 m ef(E)/m el

49-26 0.125 0.03125 0.0625
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No. M IC s
E ry th ro m y c in

n g /m l

M IC s
C la r ith ro m y c in

hg /m l

M IC s
C lin dam yc in

hg /m l

Resistance
gene

49-27 0.125 0.0312 0.125 -

49-28 0.0625 0.03125 0.0625 -

49-29 >512 >512 512 erm{ B )

49-30 >512 >512 512 erm ( B )

49-31 >512 >512 512 erm ( B )

49-32 8.0 4.0 0.0625 m ef[E)/m el

49-33 >512 >512 512 erm ( B )

49-34 >512 >512 512 erm ( B )

49-35 >512 >512 512 erm( B )

49-36 >512 >512 512 erm( B )

49-38 >512 >512 512 erm ( B )

49-39 0.125 0.03125 0.125 -

49-41 0.125 0.03125 0.125 -

49-42 0.125 0.03125 0.125 -

49-43 0.125 0.0625 0.125 -

49-44 4.0 2.0 0.0625 m efiE )lm el

49-45 4.0 2.0 0.125 m ef{E)/m el

49-46 0.125 0.0625 0.125 -

49-47 4.0 2.0 0.125 meJ{E)/mel

49-48 >512 512 512 erm{ B )

49-49 >512 >512 512 erm ( B )

49-50 >512 >512 512 erm ( B )

49-51 0.125 0.03125 0.125 -



123

No. M IC s
E ry th ro m y c in

n g /m l

M IC s
C la r ith ro m y c in

hg /m l

M IC s
C lin d a m yc in

h g /m l

Resistance
gene

49-52 4.0 8.0 0.125 mef[E)/m el

49-53 0.125 0.125 0.125 -

49-54 2.0 2.0 0.125 mef{E)/mel

49-55 0.125 0.03125 0.125 -

49-56 0.0625 0.03125 0.125 -

49-57 4.0 2.0 0.125 m ef(E)/m el

49-58 4.0 2.0 0.125 m ef[E)/m el

49-59 0.0312 0.0312 0.125 -

49-60 0.0312 0.0625 0.25 -

49-61 0.0625 0.0625 0.125 -

49-62 >512 512 512 erm( B )

49-63 4.0 8.0 0.125 meJ[E)/mel

49-64 >512 512 256 erm{ B )

49-65 >512 512 512 erm( B )

49-66 2.0 4.0 0.0312 m ef{E)/m el

49-68 2.0 4.0 0.0625 m ef(E)/m el

49-69 4.0 2.0 0.125 m efiE )/m el

49-70 0.125 0.0312 0.125 -

49-71 0.125 0.0625 512 -

49-72 >512 512 512 erm ( B )

50-1 8.0 4.0 0.125 m ef(E)/m el

50-2 0.125 0.0625 0.125 -
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No. M IC s
E ry th ro m y c in

hg /m l

M IC s
C la r ith ro m y c in

hg /m l

M IC s
C lin d am yc in

h g /m l

Resistance
gene

50-3 0.0625 0.03125 0.125 -

50-4 0.0625 0.0625 0.125 -

50-5 0.125 0.0625 0.0625 -

50-6 0.03125 0.03125 0.0625 -

50-7 0.03125 0.03125 0.125 -

50-8 2.0 2.0 0.125 m ef{E)/m el

50-9 0.125 0.125 0.125 -

50-10 0.125 0.125 0.125 -

50-11 0.125 0.0625 0.125 -

50-12 >512 512 >512 erm (B)

50-13 4.0 4.0 0.125 m ef[E)/m el

50-14 0.25 0.125 0.125
-----------------------1

50-15 0.25 0.03125 0.0625 -

50-16 0.25 0.25 0.0625 -

50-17 0.125 0.125 0.0625 -

50-18 >512 512 512 erm ( B )

50-19 4.0 4.0 0.125 meJ{E)/mel

50-21 8.0 8.0 0.125 m ef(E )/m el

50-22 0.125 0.125 0.125 -

50-23 0.06125 0.125 0.0625 -

50-24 1.0 4.0 0.0625 mefÇE)/mel

50-25 4.0 2.0 0.0625 meJ[E)/mel

50-26 0.25 0.125 0.125 -
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No. M IC s
E ry th ro m y c in

n g /m l

M IC s
C la r ith ro m y c in

hg /m l

M IC s
C lin dam yc in

hg /m l

Resistance
gene

50-27 0.25 0.125 0.125 -

50-28 4.0 4.0 0.125 m efîE )/m el

50-29 0.06125 0.125 0.125 -

50-30 2.0 2.0 0.125 m ef{E)/m el

50-31 2.0 8.0 0.125 m ef{E)/m el

50-32 4.0 2.0 0.125 m ef{E)/m el

50-33 4.0 4.0 0.125 m ef[E)/m el

50-34 0.06125 0.125 0.125 -

50-35 0.125 0.125 0.125 -

50-36 0.125 0.125 0.125 -

50-37 0.06125 0.125 0.125 -

50-39 0.06125 0.125 0.125 -

50-40 0.125 0.125 0.125 -

50-41 8.0 2.0 0.125 m eflE )/m el

50-42 0.125 0.125 0.125 -  .

50-43 0.125 0.125 0.125 -

50-44 0.125 0.125 0.0625 -

50-46 0.125 0.125 0.125 -

50-47 8.0 4.0 0.0625 mefÇE)/mel

50-48 8.0 4.0 0.125 m ef[E)/m el

50-49 4.0 4.0 0.125 m e/[E)/m el

50-50 4.0 2.0 0.0625 m e/[E)/m el
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No. M IC s
E ry th ro m y c in

n g /m l

M IC s
C la r ith ro m y c in

h g /m l

M IC s
C lin d am yc in

h g /m l

Resistance
gene

50-51 8.0 4.0 0.125 m ef[E)/m el

50-52 8.0 8.0 0.0625 m ef(E)/m el

50-53 0.125 0.125 0.125 -

50-54 8.0 2.0 0.125 m ef(E)/m el

50-55 8.0 4.0 0.125 m ef{E)/m el

50-56 >512 >512 512 erm ( B )

50-57 >512 >512 512 erm ( B )

50-58 >512 64 32 erm ( B )

50-59 0.25 0.0625 0.125 -

50-60 >512 >512 512 erm ( B )

50-61 >512 512 512 erm{ B )

50-63 0.125 0.03125 0.125 -

50-64 >512 >512 512 erm (B )

50-65 0.125 0.125 0.125 -

50-66 >512 512 128 erm ( B )

50-67 0.03125 0.0625 0.0625 -

50-68 2.0 2.0 0.125 m ej{E)lm el

50-69 0.125 0.125 0.125 -

50-70 2.0 2.0 0.0625 m eflE )/m el

50-71 8.0 8.0 0.125 m ej[E)lm el

50-72 0.125 0.125 0.0625 -

50-73 0.0625 0.125 0.0625 -

50-74 0.0625 0.03125 0.0625 -
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No. M IC s
E ry th ro m y c in

ng /m l

M IC s
C la r ith ro m y c in

^g /m l

M IC s
C lin d am yc in

h g /m l

Resistance
gene

50-75 4.0 2.0 0.125 m ef(E)/m el

50-77 0.125 0.125 0.125 -

50-78 8.0 0.125 0.0625 m ef(E)/m el

50-79 0.0625 0.03125 0.0625 -

50-80 0.0625 0.03125 0.125 -

50-81 >512 512 256 erm  (B )

50-82 >512 512 512 erm  (B )

ATCC
49619

0.125 0.0625 0.25 -

m e f 4.0 8.0 0.125 m ef(E)/m el

erm( B ) >512 512 512 erm( B )
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APPEN D IX V

Result o f M IC s  w ith  C C C P  in h ib ite d  m acro lide  e ff lu x  p um p  o f 112 ffie /-pos itive
ร. p n eu m o n ia e

N o. M IC s M IC s N o. o f
E ry  (n g /m l) E ry  (p g /m l) fo ld

W ith o u t C C C P w ith  C C C P  10 p g /m l d ecreased
46-013 2.0 0.015 7
46-020 2.0 0.015 7
46-029 2.0 0.015 7
46-031 16.0 0.03125 9
46-046 16.0 0.03125 9
46-055 8.0 0.015 9
46-057 2.0 0.015 7
46-058 8.0 0.03125 8
46-060 8.0 0.015 9
46-066 8.0 0.015 9
46-075 8.0 0.015 9
46-077 8.0 0.03125 8
46-078 8.0 0.03125 8
46-093 1.0 0.015 6
46-098 2.0 0.015 7
46-099 2.0 0.015 7
46-102 8.0 0.015 9
46-113 4.0 0.03125 7
46-114 4.0 0.03125 7
46-116 8.0 0.015 9
46-117 8.0 0.015 9
46-122 2.0 0.015 7
46-123 4.0 0.015 8
46-126 4.0 0.015 8
46-134 4.0 0.03125 7
46-159 4.0 0.03125 7
47-19 8.0 0.015 9
47-21 8.0 0.015 9
47-22 16.0 0.03125 9
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N o. M IC s M IC s N o . o f
E ry  (n g /m l) E ry  (fig /m l) fold

W ith o u t C C C P w ith  C C C P  10 M^g/ml d ecreased
47-27 16.0 0.03125 9
47-41 4.0 0.03125 7
47-51 8.0 0.03125 8
47-53 8.0 0.03125 8
47-56 8.0 0.03125 8
47-65 8.0 0.03125 8
47-66 4.0 0.015 8
47-67 4.0 0.0625 6
47-69 8.0 0.0625 7
47-73 4.0 0.015 8
47-97 4.0 0.015 8
47-98 4.0 0.03125 7

47-103 8.0 0.03125 8
47-104 8.0 0.03125 8
47-111 8.0 0.03125 8
48-07 8.0 0.03125 8
48-11 8.0 0.015 9
48-16 8.0 0.015 9
48-22 2.0 0.015 7
48-23 8.0 0.015 9
48-27 8.0 0.03125 8
48-29 1.0 0.015 6
48-35 2.0 0.03125 6

48-048 8.0 0.015 9
48-049 1.0 0.015 6
48-58 4.0 0.015 8

48-072 2.0 0.015 7
48-076 2.0 0.015 7
48-081 8.0 0.03125 8
48-086 4.0 0.015 8
48-097 8.0 0.03125 8
48-100 4.0 0.015 8
48-116 8.0 0.0625 7
48-122 8.0 0.03125 8
48-123 4.0 0.03125 7
48-124 8.0 0.015 9
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N o. M IC s M IC s N o . o f
E ry  (fig /m l) E ry  (n g /m l) fold

W ith o u t C C C P w ith  C C C P  10 ^ g /m l d ecreased
49-2 8.0 0.015 9
49-7 4.0 0.015 8

49-10 8.0 0.015 9
49-11 8.0 0.015 9
49-12 4.0 0.015 8
49-13 8.0 0.015 9
49-17 8.0 0.015 9
49-19 4.0 0.015 8
49-25 2.0 0.015 7
49-32 8.0 0.03125 8
49-44 4.0 0.03125 7
49-45 4.0 0.0625 6
49-47 4.0 0.0625 6
49-52 4.0 0.03125 7
49-54 2.0 0.03125 6
49-57 4.0 0.0625 6
49-58 4.0 0.03125 7
49-63 4.0 0.03125 7
49-66 2.0 0.015 7
49-68 2.0 0.015 7
49-69 2.0 0.015 7
50-1 8.0 0.03125 8
50-8 2.0 0.015 9

50-13 4.0 0.015 8
50-19 4.0 0.015 8
50-21 8.0 0.015 9
50-24 1.0 0.015 6
50-25 4.0 0.015 8
50-28 4.0 0.03125 7
50-30 2.0 0.015 7
50-31 2.0 0.015 7
50-32 4.0 0.015 8
50-33 4.0 0.015 8
50-41 8.0 0.015 9
50-47 8.0 0.015 9
50-48 8.0 0.015 9
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N o. M IC s
E ry  (fig /m l)  

W ith o u t C C C P

M IC s
E ry  (H g/m l) 

w ith  C C C P  10 H g/m l

N o. o f  
fold

d ecreased
5 0 -4 9 4 .0 0 .0 1 5 8
5 0 -5 0 4 .0 0 .0 1 5 8
5 0 -5 1 8 .0 0 .0 1 5 9
5 0 -5 2 4 .0 0 .0 1 5 8
5 0 -5 4 8 .0 0 .0 1 5 9
5 0 -5 5 8 .0 0 .0 1 5 9
5 0 -6 8 2 .0 0 .0 1 5 7
5 0 -7 0 2 .0 0 .0 1 5 7
5 0-71 8 .0 0 .0 1 5 9
5 0 -7 5 2 .0 0 .0 1 5 7
5 0 -7 8 8 .0 0 .0 1 5 9

4 8 -1 0 1
e r m (B )+ m e f[ E )

>512 >512

m efE  positive 
control

4 .0 0 .0 1 5 8

erm  (B) positive 
control

> 5 1 2 > 5 1 2 -

ATCC49619 
Sensitive strain

0 .1 2 5 0 .1 2 5 ~
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APPENDIX VI

M u ltip le  nucleotide sequence a lignment o f en tire  m e f  gene from  10 /we/’-positive  
ร. pneum oniae  isolates w ith  those o f ร. pneum oniae (SP.AF274302) in GenBank.

1 70
S P .A F274302 ATGGAAAAAT ACAACAATTG GAAACGAAAA TTTTATGCAA TATGGGCAGG GCAAGCAGTA TCATTAATCA

SP47-22  ............................................................................................... .......................................................................................................................................................................................................................................................................
SP50-30  ....................................................................................................................................................................................................................................................................................................................................................................................
SP50-24  ....................................................................................................................................................................................................................................................................................................................................................................................
SP50-19  ....................................................................................................................................................................................................................................................................................................................................................................................
SP49-68  ............................................................ . . . .  .......................................................................................................................................................................................................................................................................
SP49-54  ....................................................................................................................................................................................................................................................................................................................................................................................
SP49-25  . . . . . . . . . .  . . . .  . . _________ . . . ............................... .....................................................................................................................................................

SP49-2  ....................................................................................................................................................................................................................................................................................................................................................................................
SP48-58  ....................................................................................................................................................................................................................................................................................................................................................................................
SP47-27  ....................................................................................................................................................................................................................................................................................................................................................................................

Consensus ...................................................................................................................................................................................................................................................................................................................................................................................

71 140
S P .AF274302  CTAGTGCCAT CCTGCAAATG GCGATTATTT TTTACCTTAC AGAAAAAACA GGATCTGCGA TGGTCTTGTC

SP47-22  ....................................................................................................................................................................................................................................................................................................................................................................................
SP50-30  .............................................................................................. ....................................................... ...................................................................................................................................... . . . . . . . . . . .
SP50-24  ....................................................................................................................................................................................................................................................................................................................................................................................
SP50-19  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-68  ................................... . . . . . . . . . .  . . . . . . . .  . . . . . . . . . .  . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-54  ................................................................................................................................................................................................................ ............................................................ . . . . . . .  . . . . . . . . . .

SP49-25  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-2  .......................................................................................................................................................... . . . . . . . . . .  ________

SP48-58  . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP47-27  ...................................................................................................................................... . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .

Consensus ...................................................................................................................................................................................................................................................................................................................................................................................

141 210
SP .A F274302  TATGGCTTCA TTAGTAGGTT TTTTACCCTA TGCGATTTTG GGACCTGCCA TTGGTGTGCT AGTGGATCGT

SP47-22  ................................................................................................................................................................................. .......................... . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP50-30  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP50-24  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP50-19  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-68  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-54  .................................................................................................. . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-25  . . . . . . . . . .  . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .

SP4 9-2  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP48-58  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP47-27  . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  .................................................

C onsensus ...................................................................................................................................................................................................................................................................................................................................................................................

211 280
S P .A F274302 CATGATAGGA AGAAGATAAT GATTGGTGCC GATTTAATTA TCGCAGCAGC TGGTGCAGTG CTTGCTATTG

SP47-22  ........................................................................................................................................... ...............................................................................................................................................................................................................................
SP50-30  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP50-24  ...................................................................................................................................................................................................................................................................................................................................................................................

SP50-19  . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . .  . . . . . . .  . . . . . . . . .
SP49-68  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-54  ................................................................. ............................................................ ....................................................................................................................................................................................................................................

SP49-25  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-2  .................................... . . . . . . . . . . . .  . . . . . . . . . .  . . .  ............................... ................................................................................

SP48-58  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP47-27  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . .  .............................................

Consensus ................................................................................................................................................................................................................................................................................................................................................................................... 281

281 350
SP.AF274302  TTGCATTCTG TATGGAGCTA CCTGTCTGGA TGATTATGAT AGTATTGTTT ATCCGTAGCA TTGGAACAGC

SP47-22  . .  .................... . . . . . . . . . .  . . . . . . . . . .  ......................................................................................................................................................................................................
SP50-30  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . .  ................ .....................
SP50-24  . . . . . . . . . .  . . . . . . . .  .................... ........................................................................................................................................................................................
SP50-19  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . .
SP49-68  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . .
SP49-54  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  ..........................................................................................
SP49-25  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .

SP4 9-2  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP48-58  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP47-27  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . ....................................

C onsensus ...................................................................................................................................................................................................................................................................................................................................................................................
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351 420
S P .A F274302 TTTTCATACC CCAGCACTCA ATGCGGTTAC ACCACTTTTA GTACCAGAAG AACAGCTAAC GAAATGCGCA

SP47-22  . . . . . . . . . .  . . . . . . . . . .  ...................................................................... ........................................................................................................................................................................................
SP50-30  ....................................................................................................................................................................................................................................................................................................................................................................................
SP50-24  ....................................................................................................................................................................................................................................................................................................................................................................................
SP50-19  ....................................................................................................................................................................................................................................................................................................................................................................................
SP49-68  ....................................................................................................................................................................................................................................................................................................................................................................................
SP49-54  ....................................................................................................................................................................................................................................................................................................................................................................................
SP49-25  ....................................................................................................................................................................................................................................................................................................................................................................................

SP49-2  ....................................................................................................................................................................................................................................................................................................................................................................................
SP48-58  ....................................................................................................................................................................................................................................................................................................................................................................................
SP47-27  ....................................................................................................................................................................................................................................................................................................................................................................................

Consensus ...................................................................................................................................................................................................................................................................................................................................................................................

421 490
S P .A F274302 GGCTATAGTC AGTCTTTGCA GTCTATAAGC TATATTGTTA GTCCGGCAGT TGCAGCACTC TTATACTCCG

SP47-22  . . . . . . . . . .  . . . . . . . . . .  .............................. ..........................................................................................................................................................................................................................
SP50-30  ....................................................................................................................................................................................................................................................................................................................................................................................
SP50-24  ....................................................................................................................................................................................................................................................................................................................................................................................
SP50-19  ....................................................................................................................................................................................................................................................................................................................................................................................
SP49-68  ....................................................................................................................................................................................................................................................................................................................................................................................
SP49-54  ....................................................................................................................................................................................................................................................................................................................................................................................
SP49-25  . . ..........................................................................................................................................................................................................................................................................................................................................................................

SP49-2  ...................................................................................................................................................................................................................................................................................................................................................................................
SP48-58  .......................... . . .  . . . .  ...........................................................................................................................................................................................................................................................................................
SP47-27  ....................................................................................................................................................................................................................................................................................................................................................................................

Consensus ...................................................................................................................................................................................................................................................................................................................................................................................

491 560
S P .AF274302  TTTGGGATTT AAATGCTATT ATTGCCATCG ACGTATTGGG TGCTGTGATT GCATCTATTA CGGTAGCAAT

SP47-22  ....................................................................................................................................................................................................................................................................................................................................................................................
SP50-30  .................... ............................................. ............................................. . ............................................. . . . ............................................................
SP50-24  ...................................................................................................................................................................................................................................................................................................................................................................................
SP50-19  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-68  ....................................................................................................................................................................................................................................................................................................................................................................................
SP49-54  ....................................................................................................................................................................................................................................................................................................................................................................................

SP49-25  ........................................................................................................................................... . . .  ................ ...................................................................................................................................................................................
SP49-2  ................................................................................................................................................ ................................................................. ............................................................................................................................................

SP48-58  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP47-27  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .

C onsensus ...................................................................................................................................................................................................................................................................................................................................................................................

561 630
S P .AF274302  TGTACGTATA CCTAAGCTGG GTAATCAAGT GCAAAGTTTA GAACCAAATT TCATAAGGGA GATGAAAGAA

SP47-22  . ................................... . . . . . . . . . .  . . . .  ............................... . . .  .................................... ............... ........................................................
SP50-30  . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP50-24  . . . . . . . . . .  ............................................. ............................................. .............................. ..................... . . . .......................................................
SP50-19  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-68  ........................................ . . . . . . . . . .  . . . . . . . . .  .............................. ...................................................................................................................................................................................
SP49-54  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-25  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .

SP49-2  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  ............................................. . . . . . . . . . .
SP48-58  ...................................................................................................................................... ............................................................ .....................................................................................................................................................
SP47-27  . . . . . . . . . .  ................................................ . . . . . . . . . .  ............................................. .............................................

C onsensus ...................................................................................................................................................................................................................................................................................................................................................................................

631 700
S P .A F274302  GGAGTTGTGG TTCTGAGACA AAACAAAGGA TTGTTTGCCT TATTACTCTT AGGAACACTA TATACTTTTG

SP47-22  ............................................................................... .............................. . . .  ...........................................................................................................................................................................................................................
SP50-30  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  ..................... . . . . . .....................................................................................
SP50-24  ...................................................................................................................................................................................................................................................................................................................................................................................
SP50-19  ....................................................................................................................................................................................................................................................................................................................................................................................
SP49-68  ...................................................................................................................................................................................................................................................................................................................................................................................
SP49-54  ...................................................................................................................................................................................................................................................................................................................................................................................

SP49-25  ....................................................................................................................................................................................................................................................................................................................................................................................
SP49-2  ........................................................................................................................ ..............................................................................................................................................................................................................................................

SP48-58  ........................................ . . . . . . . . . .  . ......................................................................................................................................................................................................
SP47-27  ....................................................................................................................................................................................................................................................................................................................................................................................

Consensus ...................................................................................................................................................................................................................................................................................................................................................................................

701 770
SP .A F274302 TTTATATGCC AATCAATGCA CTATTTCCTT TAATAAGCAT GGAACACTTT AATGGAACGC CTGTGCATAT

SP47-22  ........................................ .............................................................................................................................................................................................................................................................................................................................
SP50-30  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP50-24  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  ..........................................................................................
SP50-19  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . .................................................................................................................................
SP49-68  .............................. . . . . . . . . . .  .................... ...............................................................................................................................................................................................................................
SP49-54  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  ................................................................................................................................................
SP49-25  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . .  ...............................................

SP49-2  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  .............................................
SP48-58  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . .
SP47-27  . . . . . . . .  ...........................................................................................................................................................................................................................

C onsensus ...................................................................................................................................................................................................................................................................................................................................................................................
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771 840
S P . AF274302 TTCTATTACG GAAATTTCCT TTGCATTTGG GATGCTAGCA GGAGGCTTAT TATTAGGAAG ATTAGGGGGC

SP47-22  . . . .......................... . ......................... .................................................................................................................................................................................................................................................................................
SP50-30  ....................................................................................................................................................................................................................................................................................................................................................................................
SP50-24  ....................................................................................................................................................................................................................................................................................................................................................................................
SP50-19  ............... ......................... .....................................................................................................................................................................................................................................
SP49-68  ....................................................................................................................................................................................................................................................................................................................................................................................
SP49-54  ....................................................................................................................................................................................................................................................................................................................................................................................
SP49-25  .................................................................................................... .......................................................................................................................................................................................................................................................................

SP49-2  . . . . ________ . ........................................ . . . . . .................................... .....................................................................................................................................................
SP48-58  ...............................................................................................................................................................................................................................................................................................................................................................................
SP47-27  ....................................................................................................................................................................................................................................................................................................................................................................................

Consensus ...................................................................................................................................................................................................................................................................................................................................................................................

841 910
S P .AF274302 TTCGAAAAGC ATGTATTACT AATAACAAGT TCATTTTTTA TAATGGGGAC CAGTTTAGCC GTTTCGGGAA

SP47-22  ....................................................................................................................................................................................................................................................................................................................................................................................
SP50-30  ....................................................................................................................................................................................................................................................................................................................................................................................
SP50-24  ....................................................................................................................................................................................................................................................................................................................................................................................

SP50-19  ....................................................................................................................................................................................................................................................................................................................................................................................
SP49-68  ....................................................................................................................................................................................................................................................................................................................................................................................
SP49-54  ....................................................................................................................................................................................................................................................................................................................................................................................

SP49-25  ............................................................................................... . . . . . . . . . .  ............................................................................................................................ . . . .................................................................
SP49-2  ....................................................................................................................................................................................................................................................................................................................................................................................

SP48-58  ....................................................................................................................................................................................................................................................................................................................................................................................
SP47-27  ....................................................................................................................................................................................................................................................................................................................................................................................

C onsensus ...................................................................................................................................................................................................................................................................................................................................................................................

911 980
S P .A F274302  TACTTCCTCC AAATGGATTT GTAATATTCG TAGTTTGCTG TGCAATAATG GGGCTTTCGG TGCCATTTTA

SP47-22  ...................................................................... ................................................................. . . . . . . . . . .   ............................... . . . . . . . . . .  . . . . . . . . . .
SP50-30  . . . . . . . . . .  . . . . . . . . . .  . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP50-24  ........................................................................................................................................... . . . . . . . . . . . . .  . . . . . . . . . .
SP50-19  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-68  ............ . . . . . . . . . .  . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-54  ......................................................................................................................................................... . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-25  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .

SP4 9-2  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP48-58  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP4 7-27  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .

C onsensus ...................................................................................................................................................................................................................................................................................................................................................................................

981 1050
S P .A F274302  TAGCGGTGTG CAAACAGCTC TTTTTCAGGA GAAAATTAAG CCTGAATATT TAGGACGTGT ATTTTCTTTG

SP47-22     . . . . . . . . . . .  . . . . . . . . . .   . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP50-30  . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP50-24  ............................................................. . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP50-19  ..................... . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-68  ................................................................................................................................. . ................................... . . . . . . . . . .  . . . . . . .  . . . . . . . . . .
SP49-54  ................................................................. . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-25  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .

SP4 9-2  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP48-58  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP47-27  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .

Consensus ...................................................................................................................................................................................................................................................................................................................................................................................

1051 1120
S P .A F274302 ATCGGAAGTA TCATGTCACT TGCTATGCCA ATTGGGTTAA TTCTTTCTGG ATTCTTTGCT GATAAAATCG

SP47-22  .............................................................................................................................................................................................................................................................................................................. .... ...............................
SP50-30  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP50-24  . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP50-19  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-68  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-54  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .

SP49-25  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP4 9-2  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .

SP48-58  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP47-27  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .

Consensus ...................................................................................................................................................................................................................................................................................................................................................................................

1121 1190
SP .A F274302 GTGTAAATCA TTGGTTTTTA CTATCAGGTA TTTTAATTAT TGGCATTGCT ATAGTTTGCC AAATGATAAC

SP47-22  ............................................................................................................................................................................................................................... ...................................................................... .............................. .....................

SP50-30  . . . . . . . . .  . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP50-24  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP50-19  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP4 9-68  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP49-54  . . . . . . . . . .  . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . .
SP49-25  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .

SP4 9-2  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .
SP48-58  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . .
SP47-27  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .

C onsensus ....................................................................................................................................................................................................................................................................................................................................................................................
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1191 1218SP.AF274302 TGAGGTTAGA AAATTAGATT TAAAATAASP47-22 . .......................................................SP50-30 ...........................................................SP50-24 ...........................................................SP50-19 ...........................................................SP49-68 ...........................................................SP49-54 ...........................................................SP49-25 ...........................................................SP49-2 ...........................................................SP48-58 ...........................................................SP47-27 ...........................................................Consensus ...........................................................



13 6

A P P E N D IX  V I I

Multiple nucleotide sequence alignment of entire m ef  gene from ร. pneum oniae 
(SP.AF274302) and those of ร. pyogen es  (SY.AF445042, SY.AY657002 and 
SY.AB227521), ร. p n eu m on iae  (SP.AF376746), ร. aureu s (SA.AY064721), 
ร. sa liva riu s  (SS.AJ318993), ร. in term ed iu s  (SI.AY064722), ร. a g a lac tia e  
(SAG.DQ445273), viridans streptococcus (SV.EF042094), and N. gonorrhoeae  
(NG.AY319932).

SP.AF274302 ATGGAAAAAT ACAACAATTG GAAACGAAiSP.AF376746 ................................................... . . .SA.AY 064721 ..................................  . . . . . . . .SS.AJ318993 . . . . . . . . . .  . . .SV.EF042094 ..................  . . . . . . . .SAG.DQ445273. . . . . . . . .  . . . . . . . . . . .  . . . . . . . .SI.AY064722 ................  . . . . . . . . . .  . . . . . . . .NG.AY319932 . . . . . . . . . .  . . . . . . . . . .  . . . . . . .SY.AY445042 . . . . . . . . . .  . . . . . . . . . .  . . . .  .TT.SY.AY657002 . . . . . . . . . .  . . . . . . . . . .  . . . . .TT.SY.AF227521 . . . . . . . . . .  . . . . . . . . . .  . . . ..TT.Consensus ......................................................t t .

70
\A TTTTATGCAA TATGGGCAGG GCAAGCAGTA TCATTAATCA

71SP.AF274302 CTAGTGCCAT CCTGCAAATG G(SP.AF376746 . . . . . . . . . .  . ...........SA.AY064721 . . . . . . . . . .  . . . . . . . . .  .SS.AJ318993 . . . . . . . . . .  . . . . . . . . . .  .SV.EF042094 . . . . . . . . . .  . . . . . . . . .  .SAG.DQ4 4 5273. . . . . . . . . .  . . . . . . . . . .  .SI.AY064722 . . . . . . . . . .  . . . . . . . . .  .NG.AY319932 . . . . . . . . . .  . . . . . . . . .  .SY.AY445042 ....TSY.AY657002 . . . . . . . . . .  .TSY.AF227521 . . . . . . . .  .TConsensus ....t

3ATTATTT TTTACCTTAC AGAAAAAACA

TTTt

140GGATCTGCGA TGGTCTTGTC

c
c
cc

141SP.AF274302 TATGGCTTCA TTAGTAGGTT TTTTACCCTA TGCSP.AF376746 ..................  . . . . . . . . . .  . . . . . . . . . .SA.AY064721 ............  . . . . . . . . . .  . . . . . . . . . .  . . .SS.AJ318993 . . . . . . .  . . . . . . . . .  . . . . . . . . . .  . . .SV.EF042094 .......................... .. . . . . . . . . . .  .
SAG.DQ445273. . . . . . . . . .  . . . . . . . . .  . . . . . . . . . .  . . .รI .AY 064722 ............................NG.AY319932 ..............SY.AY445042 . . . . . . . . .  c . . TSY.AY657002 . . . . . . . . . .  c  TSY.AF227521 . . . . . . . . . .  c . . TConsensus ..................  c . . t

AT G

G. c . . T G. c . . T G. c . . T 
g . C . . t

GGACCTGCCA

AAAa

TTGGTGTGCT 210AGTGGATCGT

211 280 SP.AF274302 CATGATAGGA AGAAGATAAT GATTGGTGCC GATTTAATTA TCGCAGCAGC TGGTGCAGTG CTTGCTATTGSP.AF376746 ........................................................................................... ..................................... ...................sA.AY 0 6 4 7 21 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .SS.AJ318993 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .SV.EF042094 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .S.AGDQ445273. . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .SI.AY064722 ............................................................................................................................................NG.AY319932 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . .SY.AY445042 . . . . . . . .  . . . . . . . . . .  . . . . . . . . . T . . . . . . . . . .  . . . . . . . . . .  . . . . T. G. . .  . . .ASY.AY657002 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . T . . . . . . . . . .  . . . . . . . . . .  . . . . T. G. . .  . . . ASY.AF227521 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . T . . . . . . . . . .  . . . . . . . . . .  . . . . T. G. . .  . . .AConsensus .............................................................t ....................................................t . g ............. a



281 350SP.AF274302 TTGCATTCTG TATGGAGCTA CCTGTCTGGA TGATTATGAT AGTATTGTTT ATCCGTAGCA TTGGAACAGCSP.AF376746 . . . . . . .  . . . . . . . . . . .  ............................................................................................................SA.AY064721 ........................................................................................................................................................SS.AJ318993 ........................................................................................................................................................SV.EF042094 ........................................................................................................................................................S.AGDQ4 4527 3 ........................................................................................................................................................SI.AY064722 .......................................................................NG.AY319932 .......................................................................SY.AY445042 .............. A .................................................. GSY.AY657002 .............. A .................................................. GSY.AF227521 .............. A .................................................. GConsensus .................a  g
351 420SP.AF274302 TTTTCATACC CCAGCACTCA ATGCGGTTAC ACCACTTTTA GTACCAGAAG AACAGCTAAC GAAATGCGCASP.AF376746 . . . . . . . . . .  . ........................  ..................................................................................................SA.AY 0 6 4 7 21 ........................................................................................................................................................SS.AJ318993 ........................................................................................................................................................SV.EF042094 ........................................................................................................................................................SAG.DQ4 4 527 3 ........................................................................................................................................................SI.AY064722 ........................................................................................................................................................NG.AY319932 ........................................................................................................................................................SY . AY4 4 5042 ..............c .................G . . T .....................................  G .............................................................................T .......................T .  . .SY.AY657002 ..............c ................ G . . T .....................................  G .............................................................................T .......................T .  . .SY.AF227521 .......... c ................ G . . T .....................................  G .............................................................................T .......................T . . .Consensus .......... c ............ g . . t ............................ g ......................................................... t ................. t . . .
421 490SP.AF274302 GGCTATAGTC AGTCTTTGCA GTCTATAAGC TATATTGTTA GTCCGGCAGT TGCAGCACTC TTATACTCCGSP.AF37674 ........ . . . . . . . . . . .  . . . . . . . . . .  .....................................................................................sA.AY 0 6 4 7 2 ........................................................................................................................................................SS.AJ31899 ........................................................................................................................................................SV.EF04209 ........................................................................................................................................................SAG. DQ4 4 52 ........................................................................................................................................................SI AY06472 ........................................................................................................................................................NG.AY31993 ........................................................................................................................................................SY.AY44504  G................................................SY.AY65700  G................................................SY.AF22752 . .  G................................................Consensus ..................................................................................................... g ................................................
491 560SP.AF274302 TTTGGGATTT AAATGCTA7T ATTGCCATCG ACGTATTGGG TGCTGTGATT GCATCTATTA CGGTAGCAATSP.AF37674 6 . . ........! . .  . . . . . . . . . .  . . . . . . . . . .  ......................................................................................SA.AY064721 ..............................................................................................................................................SS.AJ318993 . . .  . . .  ..........................................................................................................................SV.EF042094 ........................................................................................................................................................SAG. DQ4 4 5273 ........................................................................................................................................................SI.AY064722 .................................... ................................NG.AY319932 . . . . . . . . . .  ..............  ..............................SY.AY445042 ............AC.................................................. TSY.AY657002 ............AC.................................................. TSY.AF227521 AC . . . . ..................................... TConsensus ............ ac...................................................t
561SP.AF274302 TGTACGTATA CCTAAGCTGGSP.AF376746 ........................................SA.AY 0 6 4 7 21 . . . . . . . . . .  . . ............SS.AJ318993 . ..................................SV.EF042094 ........................................SAG.DQ4 4 5273 ........................................SI.AY064722 ..................NG.AY319932 . . . . . . . . . .SY.AY445042 ................. TSY.AY657002  TSY.AF227521 ................. TConsensus ................. t

630GTAATCAAGT GCAAAGTTTA GAACCAAATT TCATAAGGGA GATGAAAGAA

• G.  ., . GC .............. ____  G
. G.  .. . GC .............. . . .  G
. G.  .. . GC .............. ..............G.g. . •gc.......... .......... g

cc
cc

A . . A . . . c  
A . . A . . . c  
A . . A . . . c  a . . a . . . c

SP.AF274302 SP.AF376746 SA.AY064721 SS.AJ318993 SV.EF042094 SAG.DQ445273 SI.AY 064722 NG.AY319932

6313AGTTGTGI A AAACAAAGGA TTGTTTGCCT TATTACTCT 700AGGAACACTA TATACTTTTG

SY AY445042 . . .A.G. CT. .A. .AC G. . . . .T.......... . A . . -T. ..............G. T. ........T. . . . . . TG.SY.AY657002 . . .A.G. CT. .A. .AC G. . . . . T. ........ . . A. . . . T. ............G. T. . . . . .  T. . . . . . TG.SY.AF227521 . . .A.G. CT .A. .AC G. . . . .T.......... . .A. . . . . T. ..........G. T. ........ T. . . . . . TG.Consensus . . .a.g. e t . . a . . ac g. . . . . t .......... . . a . . . . . t . .............. g- t. ........ t.  . . . . . tg.
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701 770SP.AF274302 TTTATATGCC AATCAATGCA CTATTTCCTT TAATAAGCAT GGAACACTTT AATGGAACGC CTGTGCATATSP.AF376746 . . . . . . . . .  . . . . . . . .  . . . . . . . . . .  ......................................................................................SA.AY064721 ........................................................................................................................................................SS.AJ318993 ........................................................................................................................................................SV.EF042094 ........................................................................................................................................................SAG.DQ445273 ....................................................................................................................................................SI.AY064722 ........................................................................................................................................................NG.AY319932 ........................................................................................................................................................SY.AY445042 ..........................T........... ........c . . . . . . . . T........ . . . .TT............ ............ ASY.AY657002 ..........................T........... ...........c ----- ___T.........1 . . . TT............ ............ASY.AF227521 . . . . . . ..............T........... ........c _____ . . . . T......... . . .TT............ ............AConsensus ............
771 840SP.AF274302 TTCTATTACG GAAATTTCCT TTGCATTTGG GATGCTAGCA GGAGGCTTAT TATTAGGAAG ATTAGGGGGCSP.AF376746 . . . . . . . . . .  ......................... ......................................................................................................SA.AY 064721 ........................................................................................................................................................SS.AJ318993 ........................................................................................................................................................SV.EF042094 ........................................................................................................................................................SAG. DQ4 45273 .......................................................................................................................................................SI.AY064722 ........................................................................................................................................................NG.AY319932 ........................................................................................................................................................SY . AY445042 ...................................................... c . . .  A...T.GAT. . . G . . TC......................GTT . . .T. . .AATSY .AY 6 57 002 . . . . . . . . . .  . . . . . . . . . .  .........c .  . . A...T.GAT. . . G . . TC......................GTT . . .T. . .AATSY.AF227521 . . . . . . . . . .  . . . . . . . . . .  . . . . . . c . . .  A...T.GAT. . . G. . TC.................... GTT . . .T. . .AATConsensus ..................................................... c. . . a . . . t . gat .  . . g . . t c ...................... gtt  . . . t . . . a a t

SP.AF274302 SP.AF376746 SA.AY064721 SS.AJ318993 SV.EF042094 SAG. DQ445273 SI.AY 064722 NG.AY319932

841’TCGAAAAG ATTACT AATAAI AAGT

SY.AY445042 .A. c . ........... GAA C T. . GGCA . . CA.......... .G .. . . . . .T A. .C. . .A. . A. . . .A. .TSY.AY657002 .A. c .............. GAA c . . . T . .......... GGCA . CA.......... .G____ . . .T A. .C. . A. . A. . . .A. .TSY. AF227521 .A. c .............. GAA C .. .T. .......... GGCA . .CA.......... .G .. . . . . . T A .C. . .A. . A. . . .A. .TConsensus . a . c .......... gaa c. . . t . ..........ggca . . ca.......... g ------- . . . t a . . c. . . a . . a . . . . a . . t

ATTTTTTA TAATGGGGAC CAGTTTAGCC G 910TTCGGGAA

911 980SP.AF274302 TACTTCCTcC AAATGGATTT GTAATATTCG TAGTTTGCTG TGCAATAATG GGGCTTTCGG TGCCATTTTA SP.AF376746 . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  . . . . .
S A . AY 0 6 4 7 2 1  . . . . . . . . . .  . . . . . . . . . .  . . . . .  ...........
S S . A J 3 1 8 9 9 3  . . . . . . . .  . . . . . . . . . .  . ...........  ...................SV.EF042094 . . . . . . . . . .  .. ...........................................SAG.DQ445273 . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . .  . . . .SI. AY064 722 .............................  ...........................................
N G. A Y 3 1 9 9 3 2  . . . . . . . . . .  . . . . . . . . . .  . . . .  . . .SY.AY445042 . . . . .  c . A . . G .................  T.C. . T. . T............... c
S Y . A Y 6 5 7 0 0 2  .........C . A  . . G .................  T.C. . T. . T............... c
S Y . A F 2 2 7 5 2 1  . . . . . . . C . A  G.  . . . . . .  T . C . . T . . T ..............cConsensus .......c.a . . g ............. t . c . . t . . t ........... c

T. .T. . G T. . T. .G T. .T. G t.  . t . .g
981 1050SP.AF274302 TAGCGGTGTG CAAACAGCTC TTTTTCAGGA GAAAATTAAG CCTGAATATT TAGGACGTGT ATTTTCTTTGSP.AF3767 4 6  ............  .  ........  ......................  .........................................................................................SA.AY 064 721 ........................................................................................................................................................SS.AJ318993 ........................................................................................................................................................SV.EF042094 ........................................................................................................................................................SAG. DQ4 45273. . . . . . . . . . .  . . . .  .............................................................................................SI.AY064722 ........................................................................................................................................................NG.AY319932 ........................................................................................................................................................SY.AY445042 c .......................................................................................................................................................................................................ASY.AY657002 c . . . . . . . . .  . ......................................................................................................................ASY.AF227521 c. . . . . . . .  . . . . . . . . . . .  ..........   AConsensus c .................................................................................................................................................... a
1051 1120SP.AF274302 ATCGGAAGTA TCATGTCA T TGCTATGCCA ATTGGGTTAA TTCTTTCTGG ATTCTTTGCT GATAAAATCGSP.AF376746 . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  ......................................................................................SA.AY 0 6 4 7 21 . . . . . . . . . .  . . . . . . . . . .  . . . . . . .  . . .  ...........................................................................SS.AJ318993 . . . . . . . . . .  . . . . . .  ............................................................................................................SV. EF042094 . . . . . . . . . .  . . . ............................................................................................................................SAG.DQ445273. . . . . . . .  . . . . . . . . . . .  .....................  ................................................................................................SI AY064722 . . . . . . . . . .  . . . . . . . . . .  . . .............................................................................................NG.AY319932 ............T T. CT................................SY.AY445042 .CT............ ............ T................... ..................A............. ............ C .C............ ............G.........SY.AY657002 .CT............ ............T................... . .............. A............. ............C -C........................ G.........SY.AF227521 .CT............ ............T................... ..............A............. ............ c .C........................ G.........Consensus . e t ............ ............ t ................... C........................ g .........



1121 1190SP.AF274302 SP.AF376746 SA.AY064721 SS.AJ318993 SV.EF042094 SAG.DQ445273 SI.AY 0 6 4 7 2 2 NG.AY319932

GTGTAAATCA TTGGTTTTTA CTATCAGGTA TTTTAATTAT TGGCATTGCT ATAGTTTGCC AAATGATAAC

SY.AY445042 c ...................... .T............ A ................... C.............. ASY.AY657002 c ...................... T............ A ................... C.............. ASY.AF227521 C................ .T............ A ................... C.............. AConsensus
1191 1218SP.AF274302 SP.AF376746 SA.AY 064721 SS.AJ318993 SV.EF042094 SAG.DQ445273 SI.AY 064722 NG.AY319932

TGAGGTTAGA AAATTAGATT TAAAATAA

SY.AY445042 . . . .  A ........SY.AY657002 . . .  . A........SY.AF227521 . . . . A........
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A P P E N D IX  V I I I

Multiple nucleotide sequence alignment of entire m el gene from 10 /«^/-positive 
ร. pneum oniae isolates with those of ร. pneum oniae (SP.AF274302) in GenBank.

1 70SP.AF274302 ATGGAATTAA TATTAAAAGC AAAAGACATT CGTGTGGAAT TCAAAGGACG CGATGTTTTA GATATAAATGSP4 7-22 . . . . . . . . . .  ............  . . ...... ....................................................................................................SP50-30 ........................................................................................................................................................SP50-24 ........................................................................................................................................................SP50-19 ........................................................................................................................................................SP49-68 . . ....................................................................................................................................................SP49-54 ........................................................................................................................................................SP49-25 . . . . . ............  ..............................................................................................................................SP49-2 ........................................................................................................................................................SP48-58 ........................................................................................................................................................SP47-27 ........................................................................................................................................................Consensus ........................................................................................................................................................
71 140SP.AF274302 AATTAGAAGT ATATGATTAT GACCGTATTG GTTTAGTAGG AGCAAATGGT GCTGGAAAAA GCACTTTACTSP47-22 ........  ................  ........  ..........................................................................................................SP50-30 ........................................................................................................................................................SP50-24 ........................................................................................................................................................SP50-19 . . . . . . . . . .  . . . . . . . . . .  ......................................................................................SP49-68 ........................................................................................................................................................SP49-54 ........................................................................................................................................................SP49-25 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . .................................SP49-2 . . . . . . . . . .  ..................  ..............  .........................................SP48-58 ..........  ................  ............................................................................................................SP47-27 .........................................................................................................................................................Consensus ........................................................................................................................................................
141 210SP.AF274302 CAGGGTACTT TTAGGAGAAT TAACTCCCCC AGGATGTAAA ATGAATCGTC TGGGTGAACT TGCCTATATTSP4 7-22 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . ______ . . . . . . . . . . .  . . . . . . . . . .SP50-30 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .SP50-24 ............  . . . . . . . . . . . . .  . . . . . . . . . .  . . .  ..........  ........................  .................................SP50-19 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .SP49-68 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . ..........  ...............................................................SP49-54 ........................................................................................................................................................SP49-25 . . . . . . . . . .  . . . . . . . . . .  . . .  . . . . . . . . . .  ................... . . . . . . . . . .SP49-2 ........................................................................................................................................................SP48-58 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . ............  .............................................................SP47-27 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  ..................Consensus ........................................................................................................................................................
211 280SP.AF274302 CCCCAGTTGG ACGAAGTAAC TCTGCAGGAG GAAAAAGATT TTGCACTTGT AGGCAAGCTA GGTGTTGAGCSP4 7-22 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  ............ ............ ................  .................................SP50-30 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .SP50-24 ..................  .........................................................................................SP50-19 ........................................................................................................................................................SP49-68 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  .............................................................SP49-54 . . . . . . . . . .  . . . . . . . . . .  ..................  .........................................................SP49-25 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .SP49-2 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  .........................................SP48-58 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .SP47-27 . . . . . . . . . .  . . . . . . . .  . . . . . . . . . .  ...............................................................Consensus ........................................................................................................................................................  281
281 350SP.AF274302 AATTAAATAT ACAGACTATG AGCGGTGGTG AAGAAACAAG GCTTAAAATA GCACAGGCCT TATCGGCACASP4 7-22 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  .............................................................SP50-30 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . .  ..........................SP50-24 . . . . . . .  . . . . . . . .  .................................................................................SP50-19 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  ......................... ............SP49-68 . . . . . . . . . .  ...................................................................................SP49-54 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . .  ...............................................................SP49-25 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .SP4 9-2 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  .........................................SP48-58 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . .  ..................SP47-27 . . . . . . . . . .  . .................................................................................Consensus ........................................................................................................................................................
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351 420SP.AF274302 GGTTCATGGT ATTTTAGCGG ATGAACCTAC GAGCCATTTA GACCGTGAAG GAATTGATTT TCTAATAGGASP47-22 . . . . . . . . . .  . . . . . . . . . .  . . . . . .  ..............................................................................................SP50-30 ........................................................................................................................................................SP50-24 ........................................................................................................................................................SP50-19 ........................................................................................................................................................SP49-68 ........................................................................................................................................................SP49-54 ........................................................................................................................................................SP49-25 ........................................................................................................................................................SP49-2 ........................................................................................................................................................SP48-58 ........................................................................................................................................................SP47-27 ........................................................................................................................................................Consensus ........................................................................................................................................................
421 490SP.AF274302 CAGCTAAAAT ATTTTACAGG TGCACTGTTA GTTATTAGCC ATGACCGCTA TTTTCTTGAT GAAATAGTAGSP47-22 . . . . ____ . . . . . . . . . .  . . . . . . . .  ...................................................................................SP50-30 ........................................................................................................................................................SP50-24 ........................................................................................................................................................SP50-19 ........................................................................................................................................................SP49-68 ........................................................................................................................................................SP49-54 ........................................................................................................................................................SP49-25 ........................................................................................................................................................SP49-2 ........................................................................................................................................................SP48-58 ........................................................................................................................................................SP47-27 ........................................................................................................................................................Consensus ........................................................................................................................................................
491 560SP.AF274302 ATAAAATATG GGAACTGAAA GATGGCAAAA TCACTGAGTA TTGGGGAAAC TATTCTGATT ATCTTCGTCASP4 7-22  ___! . . .  . . . . . . . . . .  .. ................................................................................................SP50-30 ........................................................................................................................................................SP50-24 ........................................................................................................................................................SP50-19 . . . .  . . ..........................................................................................................................SP49-68 ........................................................................................................................................................SP49-54 ........................................................................................................................................................SP49-25 ........................................................................................................................................................SP49-2 ..........  ......................................................................................................................................SP48-58 ........................................................................................................................................................SP47-27 . . . .  . ........................................................................................................................Consensus ........................................................................................................................................................
561 630SP.AF274302 GAAAGAGGAA GAACGTAAGA GCCAAGCTGC AGAATACGAA CAATTTATTG CGGAACGTGC CCGATTGGAASP47-22 ........ . . . . . . . .  ..........  .........................................................................................SP50-30 ..................  ..................  ..................  ..................  ..................  ...................................SP50-24 ........................................................................................................................................................SP50-19 ........................................................................................................................................................SP49-68 ........................................................................................................................................................SP49-54 ........................................................................................................................................................SP49-25 ..................  ..................  ..................  . . .  ...........................................................................SP49-2 ........................................................................................................................................................SP48-58 ........................................................................................................................................................SP47-27 . . .  . . .  ...........................................................................Consensus ........................................................................................................................................................
631 700SP.AF274302 AGGGCTGCGG AGGAAAAGCG AAAACAGGCT CGTAAAATAG AACAGAAGGC AAAAGGTTCT TCAAAGAAAASP47-22 . . . . . . . .  ! ! . . . . . . . . . .  . . . . . . . . . .  ............  ...............................................................SP50-30 . . . . . . . . . .  ..................  . . . . . . . . . .  . . . . . . . . . .  ...............................................................SP50-24 ..........................................................................................................................SP50-19 . . .  ..............................................................................................................................................SP49-68 ........................................................................................................................................................SP49-54 ........................................................................................................................................................SP49-25 ........................................................................................................................................................SP49-2 ........................................................................................................................................................SP48-58 . . . . . . . . . .  ..........................................................................................................................SP47-27 . . . . . . . . . .  . . . . . . . . . .  ...........................................................................................Consensus ........................................................................................................................................................
701 770SP.AF274302 AAAGTACTGA AGACGGAGGG CGTTTAGCTC ATCAAAAATC AATAGGAAGT AAGGAAAAAA AGATGTATAASP47-22 ..............  . . . .  ........................ .. ...........................................................................................SP50-30 . . . . . . . . . .  . . . . . . . . . .  ..........  .............................................................................................SP50-24 ........................................................................................................................................................SP50-19 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  ...........................................................SP49-68 . . . . . . . . . .  ..............  ...........................................................................................SP49-54 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  ......................................................................................SP49-25 . . . . . . . . . .  . . .  . ........................................................................................................SP49-2 ........................................................................................................................................................SP48-58 . . . . . . . . . .  . . . . . . . . . .  .................................................................................SP47-27 ........................................................................................................................................................Consensus ........................................................................................................................................................
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771 840SP.AF274302 TGCTGCTAAA ACCCTAGAGC ACAGGATTGC GGCCTTAGGA AAAGTAGAAG CTCCGGAAGG CATTCGCAGASP47-22 . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . .............................................................................SP50-30 ........................................................................................................................................................SP50-24 ........................................................................................................................................................SP50-19 ........................................................................................................................................................SP49-68 ........................................................................................................................................................SP49-54 ........................................................................................................................................................SP49-25 ........................................................................................................................................................SP49-2 ........................................................................................................................................................SP48-58 ..............  ................................................................................................................................SP47-27 ........................................................................................................................................................Consensus ........................................................................................................................................................
841 910SP.AF274302 ATTCGTTTCA GGCAAAGTAA AGCATTGGAG CTCCATAATC CATACCCTAT AGTCGGTGCA GAAATTAATASP47-22 ..................  ..............................................................................................................................SP50-30 ........................................................................................................................................................SP50-24 ........................................................................................................................................................SP50-19 ........................................................................................................................................................SP49-68 ........................................................................................................................................................SP49-54 ........................................................................................................................................................SP49-25 ........................................................................................................................................................SP49-2 ........................................................................................................................................................SP48-58 ........................................................................................................................................................SP47-27 ........................................................................................................................................................Consensus ........................................................................................................................................................
911 980SP.AF274302 AAGTATTTGG GGATAAGGCT CTGTTTGAAA ATGCATCTTT TCAAATTCCG TTAGGAGCAA AAGTGGCGTTSP4 7-22 . . . . . . . . . .  _____  . . .  .............................................................................................SP50-30 ........................................................................................................................................................SP50-24 ........................................................................................................................................................SP50-19 ............................  ......................................................................................................................SP49-68 ........................................................................................................................................................SP49-54 ........................................................................................................................................................SP49-25 . . . . . . . . . .  . . . . . . . . . .  . . .  .........................................................................SP49-2 . . . . . . . . . .  .........................................................................................SP48-58 ........................................................................................................................................................SP47-27 ........................................................................................................................................................Consensus ........................................................................................................................................................
981 1050SP.AF274302 AACTGGTGGT AATGGAATCG GAAAAACAAC TTTAATCCAA ATGATCTTAA ACCATGAAGA AGGAATTTCTSP47-22 . . . . . . . . .  . . . . . . . . . .  .............. . . . . . . . . . .  ......................... . . . . . . ...............SP50-30 ................  ..........................  . ................................................................................................SP50-24 ........................................................................................................................................................SP50-19 ........................................................................................................................................................SP49-68 ........................................................................................................................................................SP49-54 ........................................................................................................................................................SP49-25 . . . . . . . . . .  ..................  . . .  ......  .............................................................SP49-2 . . . .......................  ........................................................................................................................SP48-58 . . . . . . . . . .  . . .  ..........  . .............................................................................................SP47-27 ........................................................................................................................................................Consensus ........................................................................................................................................................
1051 1120SP.AF274302 ATTTCGCCTA AGGCAAAAAT AGGTTACTTT GCACAGAATG GTTACAAGTA CAACAGTAAT CAGAATGTTASP47-22 . . . . . . . .  ................... . . . . . . . .  . . . . . . . . . .  ...............................................................SP50-30 . . . . . . . . . .  . . . . . . .  . . . . . . . . . .  .........................................................SP50-24 ........................................................................................................................................................SP50-19 ........................................................................................................................................................SP49-68 . . . . . . . . . .  ............................... ...............................................................................................SP49-54 ........................................................................................................................................................SP49-25 . . . . . . . . .  . . . . . . . . . .  ........  .....................................................................SP49-2 . . . . . . . . .  . . . . . . . . . .  ..................  .............................................................SP48-58 ..............  . . ..................  ...................................................................................................SP47-27 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  .........................................................Consensus ........................................................................................................................................................
1121 1190SP.AF274302 TGGAGTTTAT GCAGAAGGAT TGTGACTACA ATATATCAGA AATTCGTTCA GTGCTAGCAT CTATGGGGTTSP47-22 ........................................................................................................................................................SP50-30 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . .  . . . . . . . . . .  ............SP50-24 . . . . . . . . . .  ...........................................................SP50-19 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . .  . . .SP49-68 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  ...............................................................SP49-54 ........................................................................................................................................................SP49-25 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . .  . ...............................SP49-2 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  .........................................................SP48-58 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  ...............................................................SP47-27 . . . . . . . . . .  ............................................................................................................Consensus ........................................................................................................................................................
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1191 1260SP.AF274302 CAAACAGAAC GATATTGGAA AAAGTTTATC TGTTTTAAGC GGTGGAGAAA TTATAAAATT GTTGCTTGCTSP47-22 ___. . . . . .  . . . . . . .  ............. . ........  ...........................................................SP50-30 ................................................................................................................................................SP50-24 ........................................................................................................................................................SP50-19 ........................................................................................................................................................SP49-68 ........................................................................................................................................................SP49-54 ........................................................................................................................................................SP49-25 ......................................................................................................................................................SP49-2 ............................................................................................................................................SP48-58 ........................................................................................................................................................SP47-27 ........................................................................................................................................................Consensus ........................................................................................................................................................
1261 1330SP.AF274302 AAAATGCTCA TGGGTAGATA TAACATCCTA ATAATGGATG AACCCAGTAA CTTCCTTGAC ATACCAAGTTSP47-22 . . .  ............ . ..........................................................................................................................SP50-30 ........................................................................................................................................................SP50-24 ........................................................................................................................................................SP50-19 ........................................................................................................................................................SP49-68 ........................................................................................................................................................SP49-54 ........................................................................................................................................................SP49-25 ..................  ..................................................................................................................................SP49-2 ........................................................................................................................................................SP48-58 ........................................................................................................................................................SP47-27 ........................................................................................................................................................Consensus ........................................................................................................................................................
1331 1400SP.AF274302 TAGAGGCTTT GGAAATACTA ATGAAGGAGT ACACCGGAAC TATCGTGTTT ATCACCCACG ATAAACGATTSP47-22 . . . . . . .  . ................................................................................................................................SP50-30 . . . . . . . . . .  . . . . . . .  .........................................................................................SP50-24 ....................................................................................................................................................SP50-19 ........................................................................................................................................................SP49-68 ........................................................................................................................................................SP49-54 . . . . . . . . . .  ............................................................................................................................SP49-25 . . . . . . . . . .  ..................  . . .....................................................................................................SP4 9-2 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  ...........................................................SP48-58 . . . . . . . . . .  . . . . . . . . . .  ...........................................................................................................SP47-27 . ......................................................................................................................................Consensus ........................................................................................................................................................
1401 1464SP.AF274302 ACTCGAAAAT GTAGCAGATG TAGTTTATGA AATTAGAGAT AAGAAAATAA ATCTGAAACA TTAASP47-22 . ..............  ......................  .........................................................................................SP50-30 . . . . . . . . . .  . . . . . . . . . .  .............................................................................SP50-24 ............................................................................................................................................SP50-19 ............................................................................................................................................SP49-68 ............................................................................................................................................SP49-54 ............................................................................................................................................SP49-25 - ............................................................................................................................................SP49-2 ............................................................................................................................................SP48-58 ............................................................................................................................................SP47-27 ............................................................................................................................................Consensus ............................................................................................................................................
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Multiple nucleotide sequence alignment of entire m et gene from ร. pneum oniae 
(SP.AF274302) and those of ร. pyogen es (SY.AF445042, SY.AY657002 and 
SY.AB227521), ร. p n e u m o n ia e  (SP.AF376746), viridans streptococcus 
(SV.EF042094) and ร. salivarius (SS.AJ318993).
SP.AF274302 SP.AF376746 SV.EF042094 SS.AJ318993

1 70ATGGAATTAA TATTAAAAGC AAAAGACATT CGTGTGGAAT TCAAAGGACG CGATGTTTTA GATATAAATG

SY.AY445042 SY.AY 657002 SY.AF227521 Consensus

. . .  ....................................................... A................  . . . . . . . . .  A . . . . . . . . . .  . . . . . . . . . ................................................................ A.....................................A ........................................................................................................ A.................................... A ........................................................................................................ c .....................................g .........................................

SP.AF274302 SP.AF376746 SV.EF042094 SS.AJ318992

71 140AATTAGAAGT ATATGATTAT GACCGTATTG GTTTAGTAGG AGCAAATGGT GCTGGAAAAA GCACTTTACT

SY.AY445042SY.AY657002SY.AF227521Consensus

. . . . . . . . . .  ................................................................................... '. '.A . '. '. '. '. '. '. . . . . . . . .  T.. . . . . . . . .  . . . . . . . . .  . . . . . .  . . . .  ......................A............................... T....................................................................................A............................... T.................................................................................................................. t ................................c.

SP.AF274302 SP.AF376746 SV.EF042094 SS.AJ318993

141 210CAGGGTACTT TTAGGAGAAT TAACTCCCCC AGGATGTAAA ATGAATCGTC TGGGTGAACT TGCCTATATT

SY.AY445042 SY. AY-657002 SY.AF227522
. .A................................ ! . . . T ................................  . . . . . . .  A. . . . . . . . . . . .  . . . . . . . . . .. . A.......................................... T..................................................A................................................. . A.......................................... T................................................. A................................................Consensus • g ...........................................c ..................................................g ................................................

SP.AF274302 SP.AF376746 SV.EF042094 SS.AJ318993

211 280CCCCAGTTGG ACGAAGTAAC TCTGCAGGAG GAAAAAGATT TTGCACTTGT AGGCAAGCTA GGTGTTGAGC

SY.AY445042 SY.AY657002 SY.AF227521
.....................................................................................  ...... G .......  .............. ' '...............................................................................................G.....................................................................................................................................................G......................................................Consensus

SP.AF274302 SP.AF376746 SV.EF042094 SS.AJ318993

281 350AATTAAATAT ACAGACTATG AGCGGTGGTG AAGAAACAAG GCTTAAAATA GCACAGGCCT TATCGGCACA

SY.AY445042 SY.AY657002 SY.AF227521 Consensus

. . . . . . . . . .  . . . . . . C. . .  . . .  i .......... ................ .................................................. c ....................................................................................................................

........................  . . .  t ....................................................................................................................

SP.AF274302 SP.AF37674 6 SV.EF042094 SS.AJ318993 SY.AY445042 SY.AY657002 SY.AF227521 Consensus

351 420GGTTCATGGT ATTTTAGCGG ATGAACCTAC GAGCCATTTA GACCGTGAAG GAATTGATTT TCTAATAGGA

SP.AF274302SP.AF376746SV.EF042094SS.AJ318993SY.AY445042SY.AY657002SY.AF227521

421 490CAGCTAAAAT ATTTTACAGG TGCACTGTTA GTTATTAGCC ATGACCGCTA TTTTCTTGAT GAAATAGTAG



491 560SP.AF274302 ATAAAATATG GGAACTGAAA GATGGCAAAA TCACTGAGTA TTGGGGAAAC TATTCTGATT ATCTTCGTCASP.AF376746 . . . . . . . . . .  . . . . . . . . . .  ......................................................................................................SV.EF042094 ................................................................................................................................................SS.AJ318993 ........................................................................................................................................................SY.AY445042 ........................................................................................................................................................SY.AY657002 . ................................................................................................................................................SY.AF227521 ........................................................................................................................................................Consensus ........................................................................................................................................................

SP.AF274302 SP.AF376746 SV.EF042094 SS.AJ318993 
SY.AY445042 SY.AY657002 SY.AF227521

561 630GAAAGAGGAA GAACGTAAGA GCCAAGCTGC AGAATACGAA CAATTTATTG CGGAACGTGC CCGATTGGAA

AAA
TTTConsensus c c

631 700SP.AF27 4302 AGGGCTGCGG AGGAAAAGCG AAAACAGGCT CGTAAAATAG AACAGAAGGC AAAAGGTTCT TCAAAGAAAASP.AF376746 . ............. .......... . ...................................................................................SV.EF042094 ........................................................................................................................................................SS.AJ318993 ........................................................................................................................................................SY.AY445042 ........................................................................................................................................................SY.AY657002 . . . . . . . . . .  .........................................................................................................SY.AF227521 . . . . . . . . . .  .................................................................................................................................Consensus ........................................................................................................................................................

SP.AF274302 SP.AF376746 SV.EF042094 SS.AJ318993 SY.AY445042 SY.AY657002 SY.AF227521 Consensus

701 ' 770AAAGTACTGA AGACGGAGGG CGTTTAGCTC ATCAAAAATC AATAGGAAGT AAGGAAAAAA AGATGTATAA

GGGa

CCCt

SP.AF274302 SP.AF376746 SV.EF042094 SS.AJ318993 SY.AY445042 SY.AY657002 SY.AF227521 Consensus

771 840TGCTGCTAAA ACCCTAGAGC ACAGGATTGC GGCCTTAGGA AAAGTAGAAG CTCCGGAAGG CATTCGCAGA

C..........  T.............A ............................. AC..........  T. . . . . . .  . A .............................Ac . . . . .  . T. . . . . . .  .A ..................  . . .At ..........  a ............. C ............................. C.
841 910SP.AF274302 ATTCGTTTCA GGCAAAGTAA AGCATTGGAG CTCCATAATC CATACCCTAT AGTCGGTGCA GAAATTAATASP.AF376746 ..................................................................................................................................SV.EF042094 ..................................................................................................................................SS.AJ318993 ..................................................................................................................................SY.AY445042 ................................................................................................................................ GSY.AY657002 ................................................................................................................................ GSY.AF227521  GConsensus .................................................................................................................................a

SP.AF274302 SP.AF376746 SV.EF042094 SS.AJ318993 SY.AY445042 SY.AY657002 SY.AF227521 Consensus
SP.AF274302 SP.AF376746 SV.EF042094 SS.AJ318993 SY.AY445042 SY.AY657002 SY.AF227521 Consensus

911 980AAGTATTTGG GGATAAGGCT CTGTTTGAAA ATGCATCTTT TCAAATTCCG TTAGGAGCAA AAGTGGCGTT

981 1050AACTGGTGGT AATGGAATCG GAAAAACAAC TTTAATCCAA ATGATCTTAA ACCATGAAGA AGGAATTTCT

1051 1120SP.AF274302 ATTTCGCCTA AGGCAAAAAT AGGTTACTTT GCACAGAATG GTTACAAGTA CAACAGTAAT CAGAATGTTASP.AF376746 . . . . . . . . . .  . ........ .. . . . . . . . . . .  . . . . . . . . . .  .............................................................SV.EF042094 ........................................................................................................................................................SS.AJ318993 ........................................................................................................................................................SY.AY445042 ........ASY.AY657002 ASY.AF227521 . . . . . A Consensus ........ g



1 4 6

SP.AF274302 SP.AF376746 SV.EF042094 SS.AJ318993 SY.AY445042 SY.AY657002 SY.AF227521

1121 1190TGGAGTTTAT GCAGAAGGAT TGTGACTACA ATATATCAGA AATTCGTTCA GTGCTAGCAT CTATGGGGTT

TTT
T
T
TConsensus c a

1191 1260 SP.AF274302 CAAACAGAAC GATATTGGAA AAAGTTTATC TGTTTTAAGC GGTGGAGAAA TTATAAAATT GTTGCTTGCT SP.AF376746 ................  ............................ .....................................................................................................SV.EF042094 ....................................................SS.AJ318993 .................................................. ..
S Y . A Y 4 4 5 0 4 2  ..................................................................... cSY.AY657002 . . .  . ........................ cSY.AF227521 ................................................... cConsensus ....................................................t

1261 1330SP.AF274302 AAAATGCTCA TGGGTAGATA TAACATCCTA ATAATGGATG AACCCAGTAA CTTCCTTGAC ATACCAAGTTSP.AF376746 .............. .........................................................................................................................................SV.EF042094 ........................................................................................................................................................SS.AJ318993 . . . . . . . . . .  ........  ............  . ...............................................................................................SY.AY445042 . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  ...........................................................SY.AY657002 . . . . . . . . . .  .....................................................................SY.AF227521 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . ................................Consensus ........................................................................................................................................................
1331 1400SP.AF274302 TAGAGGCTTT GGAAATACTA ATGAAGGAGT ACACCGGAAC TATCGTGTTT ATCACCCACG ATAAACGATTSP.AF376746 SV.EF042094 SS.AJ318993 SY.AY445042 SY.AY657002 SY.AF227521 Consensus

SP.AF274302 SP.AF376746 SV.EF042094 SS.AJ318993 SY.AY445042 SY.AY657002 SY.AF227521 Consensus

1401 1464ACTCGAAAAT GTAGCAGATG TAGTTTATGA AATTAGAGAT AAGAAAATAA ATCTGAAACA TTAA

TT
Ta

T
TTa

GGGt
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64  C O D O N  O N  D N A

One- and Three-Letter symbols for the amino acids

A A la Alanine

B Asx Asparagine or aspartic acid

c Cys Cysteine

D Asp Aspartic acid

E Glu Glutamic acid

F Phe Phenylalanine

G G ly Glycine

H His H istid ine

I lie Isoleucine

K Lys Lysine

L Leu Leucine

M Met Methionine

N Asn Asparagine

p Pro Proline

Q Gin Glutamine

R A rg Arg in ine

ร Ser Serine

T Thr Threonine

V Val Valine

พ Trp Trytophan

Y T yr Tyrosine

Z G lx G in or G lu
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T h e  s ta n d a r d  g e n e tic  co d e

First Third
position Second position position
(5’end) (3’ end)

บ c A G

U U U Phe u cu  Ser U A U  T y r U G U  Cys บ
บ U U U P he ucc  Ser U A C  T yr UG C  Cys c

U U A L e u U C A  Ser U A A  Stop U G A  Stop A

U U G L e u UCG Ser U A G  Stop U G G  Trp G

C U U Le u ecu  Pro C A U  His CG U  A rg บ
cue  Leu c c c  Pro CAC H is CGC A rg C

c C U A  Leu C C A Pro C A A  G in C G A  A rg A

CUG  Leu CCG Pro C A G  Gin CGG A rg G

A U U  lie A C U  Thr A A U  Asn A G U  Ser บ

A U C  He ACC Thr A A C  Asn A G C  Ser C

A A U A  lie A C A  Thr A A A  Lys A G A  A rg A

A U G  M et3 ACG  Thr A A G  Lys A G G  A rg G

G U U  Val GCU A la G A U  Asp G G U G ly บ
GUC V al GCC A la GAC Asp GGC G ly C

G G U A  Val G C A  A la G A A  G lu G G A  G ly A

G UG  Val GCG A la G AG  G lu GGG G ly G

aA U G  forms part o f  the in itia tion  signal as w e ll as coding fo r internal M et residues.
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