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S, /UPGMA 1 adiug S__/UPGMA
cluster|No. No. |cluster
1 43 |po1,P03,P19,P29,P15,P38,P40,P09|43 1
p12,P0S5,P07,P06,P31,P20,P32,P14
pP39,P16,P25,P34,P pseudomallei
NCTC 4845,P36,P10,P26,P23,P27,
P28,P08,P22,P pseudonallei
NCTE 7431,2_ pseudomallei DMS
0732,P04,P18,P02,P24,P21,P30,
P37,P35,P114P13, P17
2 5 |P cepacia ATCC 17759,P47,P45, 5 2
P46,P48
3 5 |P.putida ATCC 12633,P55,P58,P57| 5 T
P56 '
4 5 |P.fluorescens ATCC 13525, P80, 5 9 A
pP81,P83,P82 9 B
5 5 |P.aeruginosa ATCC 10145,P62,P60| 5 8
P61,P63
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S,/UPGMA Strains S_../UPGMA
cluster|No. No. |cluster
6 2 |P99,P100 (Pseudomonas sp.) 2 6
7 5 g.pickettii ATCC 27511,P65,P66,| 5 5
P68,P67T

8 5 |P.species group VE-2 JCM 2952, 5 3
P91,P90,P93,P92

9 5 B.Stutzeri.ATCC 17888, P70, P73, 5 4
P71, PTZ

10 5 E.diminuta ATCC 11568,P95,P97, 5 11
P96,PO8

11 5 E.maltophilia JCM 3861,P53,P50, 5 12
P52,P51

1.2 5 |P.alcaligenes ATCC 14909,P85, 5 10 €
P87,P86,P88

13 5 |P.acidovorans ATCC 15668,P78, 5 10 D
PTYT +PT5,PTH
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Colonial Morphology
1 |Flat 0"} o {20 {60 [100]|50 | 0 |20 |80 | 0 | © 20 | 0
2 |Convex 100/100{80 {40 { 0 |50 [100{80 |20 [100{100|80 |100
3 |Irregular 0| 0 {40 |60 {100 O | 0 | 0 |100| 0 | O |40 | ©
4 |Entire 100{100|60 |40 | 0 |100{100{100| O (100|100|60 {100
5 |%rinkle 92 PLOKRg 000 | 0| O 0 100 O | O |20 | O
Héiolysis on blood
agar plate
6 |Complete T2 | 0 | 0 |100{100|100{60 (20 | O |60 | O |40 {40
7 |partial 18 |40 |60 | 0 | 0 | O | O | O |80 |40 {20 |40 |20
Enulsification of
colonies
8 Eésy 84 |80 |100{60 |20 |100f O {80 | 0 |100|100}430 |60
9 |Difficult 16 |20 | 0 |40 |80 | O [100|20 |100| O | O |60 |40
Cell Hbrphology
10 |Coccobacilli 166y 0 o0 0|0|O0fO0O]|]O0C|O]|0Q]|O]|O
11 |Short rod 0 (60 |80 {20 | 0 |50 (40 (80 | O |40 |60 |60 | ©
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12 |Long rod 6 {20 | 0 {60 {40 |100|60 | O |80 {20 |40 | © |60

13 |Pleomorphism 0 {20 |20 {20 |40 | 0 | O |20 |20 {40 [ O | O |40

14 |Bipolar 1004100 83010 | 0 { 0 J 0 | 0| 0| O} 0[O
Flagella Nulbers.

15 1 0 (0} 0 | 0 |100{50 |100|100{100{100 0- 100120

16 1 100{100|100|100{ 0 (50 | 0 | O | G | O {100} O |80
Indophenol oxidase

17 |Oxidase test 100|100{100{100{100|100|100/60 |100{100| 0 |100{100
Catalase production

18 |Catalase test 95 {40 |100|100|100|100{40 (40 | 0 |60 |100|100/80
Reaction on TSI agar

19 |No change butt/Alkaline 5 [100{100|100|100{50 |[100{40 |60 |80 (60 |100|100

slant
20 |Alkaline butt/Alkaline({44 | 0 [ O | O | 0 |50 | O |60 |40 (20 {40 | 0 | O
slant

21 |Acid butt/Acid slant (58 | 0 | O | 0 | O 0. 0|0j0|0]0}0];0
Diffusable pigment

22 iDiffusable 0 |100({100|80 |100| 0 |40 | 0 | O |100] 0 | O |20
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n19 Wygs
Y 43 | 5 | 55|52 |5|585](515]| 5465 5
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Colonial pigmentation
23 |Green 0 {20 100|160 (100 0 { O | O | 0O | O | O O |20
24 |Brown 0 |80 |80 26 { O | O (40 | 0 |40 |100|60 [80 {20
25 |Yellow Fo/ 01 0. 0[NNSR0 01! 0 (100} 0 | 0 {40 01 4a
26 |Orange BATGE=RD QN ONNE { 0 | 0 0G| 0] O] O 0
27 |W%hite 60 | 0 | 0 |20 | O |[100|60 | 0 |60 | O | O |20 (60
Motility test
28 |Motile 100}100{100{100 100 100|100 10d 100{100{100|100|100
Hugh & Leifson’s
Oxidative & Fermentative
29 |Oxidative 100{100{100|100}{100|100{100{100{100| 0 {100 O | ©
30 |Fermentative 0j0j0l-0j0]cjojo0olo{0}0]|0]0D
Citrate Utilization
{Simmons)
31 |Citrate test 100{100{100{100{100|100{100{100|{100{100{100|100|100
Urease test
32 |Urease 26 |40 |60 ({80 |40 |50 [100(80 |60 |20 | O | O |20
Hydrogen Sulfide test
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F 43| 5|5|5|85|2{58|5{5|5]5|{5{5
A )
Sl n§%ﬁ%bn%
33 |H,S on TSI ol o L0100 |06l 0]l0o|l06i0 00 0
34 |H,S on Lead acetate 0| o] oleo | o o (80 {60 |40 |80 |60 | O | O
paper
Litmus-milk
35 Peptonizat{on 95 |40 | 0 |60 |100| 0 | 6 [ O | O | O [100) C | O
Potassium cyanide test
36 |KCN test 100|100{60 [100|60 |50 {60 (60 |40 (60 | O |60 |40
p-(}alactt;sidase test
37 |ONPG test 21 {100/ 6 | 0 | 0O} 0| 0|0} 0} 0 |100j 0[O
PyocyaninF luorescein
pigment
38 |King- A (pyocyanin) 0100} 0 100 ¢6|0|0j0}|0l0]0]}0O
39 |King- B ifluorescein}| 0 [ 0 (80 |100{ 0 | 0 | 0 | O | 0O} 0} 0} 0} 0
Nitrate reduction &
Denitrification test
40 |Nitrate 100(40 |20 (20 | O | O |80 |60 (40 |20 | O {100|100
41 |Nitrogen gas 100/ ¢ | 0 |40 |100| 0 |100(|40 (100| 6 | 0 | O | O
Gluconate oxidation
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42 |Gluconate 19 1100|100/60 |80 [ 0 [0 |0 | 0| 0] 0
Indole test
43 |Indole 0fofojojofolololo]o]o
Nalonate utilization |
44 {Malonate test 23 |80 |60 |60 |100| 0 [100/80 [100|80 |100|80
Phenylalanine deamination
15 |F.D. test 0 120 {20 {40 | 0 | 0 |40 |60 [100] 0 | ©
Decarbbxylase reaction
46 |Arginine dihydrolase |100| 0 |80 {100{100| ¢ 0020010
47 |Lysine decarboxylase 080 (o0ofo|la|o0|0f20|0] 0100
48 |Ornithine decarboxylase 0 {20 | 0 | 0 | 0 | 0 | ¢ 0|00 O
Lecithinase(Egg Yolk)
opacity test

49 |Lecithinase 67 (60 | 0 (10080 [ 0 |20 | 0 | 0 | 0 70
Hydrolfsis on:
50 |Adesculin é? 60 | 0 |60 {40 {100/ 0 | 0 | 0 |20 |100

51 |Folysorbate(Tween80 |44 [100(20 |80 |100|50 |80 60 180 |40 (10040
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52 |Starch otolololo|lololofteao|o]|o]o
53 |DNAse o fol2e0lolo| ool o208 100 0]
54 |Gelabin liquefaction |100/20 | o |100]100{50 |80 [60 |20 fao |100[20 | o
55 |Acetanide 70 180 | 0 |20 |100/t00| 0 | 0 |40 [ 0| 0 | 0 |80
56 |Arginine 100|120 |80 |60 |100]100|40 |40 |40 |20 | 0 [60 |100
Growth on:
57 |MacConkey agar 1001 100] 100| 100|100 | 100| 100| 100| 100| 100 100 100| 100
58 |SS agar g8 | 0 (80 |80 |toa}100{40 | 0 |80 | 0 |20 | 0 |40
59 |12 TIC° o |80 |60 {60 {100| 0 | 0| 0|20 {20 | 0|0 | ©
Salt tolerance
60 |0% 100|100/ 100| 100] 100|50 |100|t00|20 |100{100|80 |80
61 |2.5% 100[100{100|80 |100|100|100|100|100|100|100|20 | ©
62 |5.0% 100(60 | 0 |100|20 {50 |60 |60 [100{100(20 | 0 | O
63 |6.5% ololol]o]| ols50 |20 |20 [100] 0|20 |0 | 0
64 [8.0% ololololo|olololeo|o]o]a]o
pH tolerance
65 |pH 3 2| 0| o2 | 050200/ 0|40 |60 (40| 0
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66 |pH 5 100{100|100{100{80 [100{100{100| 0 |{100(80 [100] O
67 |pH 7 100{100|100|100{100{100{100|100{100{100{100{100|100
68 pH & ’ : 1001100{100|100(100{50 |20 {80 |100{80 0 {40 ;100

Temperature growth

69 {4°C 33 | 0 |80 {100{ 0 | 0 {40 | O | 0 (40 {0} 0 | O
70 [42°C 100{100| 0 | 0 |100| O |60 |20 (80 | O | O |10Q0| O
71 145°¢C 93 |20 0 | 0 |100f 0| 0|0} 0C|0|0 0,0

Bile tolerance

72 15 % 100100{100{100{100{100100{60 {100|100|100|80 |100
73 |10 % 100}60 |100|80 |100|100|80 |60 |100|100| C |40 |10C
74 120 % 100|120 |20 |80 |[100|100j20 | 0 | O |100| O {60 |40
75 |40 % 100y 0 | 0 |60 |100|50 '40 01{ 018070 {20 | ¢

Acid production from
carbohydrate and sugar
derivative (OFBM)’

76 |Aesculin 5 180 (60 (40 (20 { 0O | 0 |100f O { C | O | O | Q

=3
-1

Arabinose V 100{100|100|100|100|50 |60 |60 | 0 | 0 | O | O | O
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78 |Adonitol |40 |60 |80 [80 [100{50 |40 {80 | 0 [ 0 {80 | 0 | 0
79 |Cellobiose 84 [100|20 {100| 0 (50 | 0 100 0 | 0 [100| 0 | 0
80 [Dulcitol 79160 |20 |60 |40 50 {60 {100 0 | 0 [40 | 0 | 0
81 |Dextrin 77 {100{60 |60 |40 [ 0 |60 {100] 0 | 0 | 0 | 0 | 0
82 |Ethanol 33 |20 (60 20 {80 |50 40 [0 (20 |0 |0 | 0|0
83 |Erythriol 72 | 0 |80 |80 | 0 (50 {60 [100| 0 | 0 |0 |0 | 0
84 |Fructose 100{100{100| 10|60 |100|100{100{80 | 0 [60 | o |100
85 |Galactose 98 |100]100(100{100(50 [100{100{80 | 0 | 0 | 0 | o
86 |Glucose 100|100/ 100100100 100|100|100]100| 0 |100| 0 | o
87 |Inositol 74 |80 |40 |100(20 | 0 |60 |80 |20 | 0 | 0 | 0 |20
88 |Inulin 2 (80 |40 {80 |60 | 0 {20 {80 | 0 | 0 | 0| 0 [0
89 |Lactose 100[100{40 | 0 | o | o o |o|o|o|o| o]
90 |Nelibiose 9 |20 |60 |60 (60 [50 {60 (80 | 0 |0 [0 | 00
91 |Mannose 10010080 [100|100{50 [100{100(80 | 0 {60 | 0 | o
92 |Nannitol 100{10040 |80 |100{100| 0 |100/60 | 0 | 0 | 0 |100
93 |Nelizitose 2 {80 |40 {40 | 0 |50 [60 [100[60 | 0 | 0 | 0 | 0
94 |Naltoes 100/100{20 |80 | 0 [100| 0 [100{100| 0 [100| 0 | 0
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95 |Rhamnose 21 | 0 |60 |80 {20 | 0 | O |60 | O |0 | OO0} O
96 |Raffinose 0 |60 |40 (80 {40 | O |60 |80 {60 | 0 | G | C | O
! 97_ Ribose 60 |100[100|100{40 |50 ZQ 100{40 | 0 { 0 | O -0
98 |Sorbose 2 |60 |100{80 |60 |50 |100|100{60 | 0 [ 0 | Q@ | O
99 (Salicin 20 | 0 {60 |20 {40 | 0 |60 {60 | O | O | 0| 0] O
100|Starch 67 | 0 1100|806 |100| 0 | 0 {100{80 [ O | 0 | O | O
101{Sorbitol 86 |80 [100|80 {60 | 0 |40 |100{60 | O | 0 [ O | O
102|Saccharose 93 {10020 |60 |20 |100) 0 (40 | O | O | O | O | O
103|Trehalose 84 |100{20 [100| O {50 |40 [10C| 0 | O [100] O | O
104|Xylose 93 |100|80 |100|100|100|100|100{100| 0 | O | O | ©
105|Lactose, 10 % (PAB)"  |100|100{40 |40 20 | 0} 080 |0 0[0|O0]|O
Utilization of carbohydrate
and sugar derivative as the
" carbon source
106 {desculin 410(0{40 0|00 0{60|0]j0}|0}|O
107 | Arabinose 33 |80 {40 1007 0 |100] 0 (60 | 0 | 0| 0| O /}O
108{Adonitol 40 {100 0 {80 |20 (50 {80 |40 (40 [ O | O | O | O
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109|cellobiose 100{60 |40 {80 [100{50 {80 | 0 | 0 | 0 [100] O | ©
110{Dulcitol 84 160 |60 |20 |20 |t00[100/40 |40 | 6 | 0 | 0 |20
111 |Dextrin 79| 0| o120 | o | o |100| 6 |40 [0 | 0 | 0 |40
112|Ethanol 53 | o {80 | o |100] o [20 | o |80 |20 | o | o [100
113|Erythriol 91| 0| olso |100| o |[100/60 |60 | 0 | 0 | 0 |100
114 |Fructose 100{100{60 |80 80 |100|100|100|100| 0 |40 | 0 |100
115|Glucose 93 {100|100|100|100|100|100|100|100| 0 [100| 0 | ©
116|Galactose 81 |100(80 |60 |100|100|100{100| 0 | 0 [100| 0 | 0
Y P — 35 |60 |100{100{100{100| 0 |60 {60 | 0 | 0 | 0 [100
118|G1ycerol 100{20 |80 |100{80 [100{80 | 0 [0 |0 | 0| 0 |60
119 Inositol 91 |80 | o |20 |20 |50 |60 [t00|100| 0 | 0 | 0 |80
120{Inulin 7100l ofo|oflo|ols0]|0|0] 020
121 |Lactose 98 {20 {o|o|o|lo|o]o]|o|o]t00]0]o0
122|Nelibiose 53 |100|100|60 |60 |50 |80 |100/60 | 0 | 0 | 0 | 0
123 | Hannose 98 |20 |80 |60 |100|50 |100| o {20 | o [100| 0 |20
124 | Nannitol 100/100| 0 {60 |t00|50 | 0 | 0 (20 [ 0 | 0| 0 |100
125 Nelizitose 23 |60 {20 {20 | o | o |100] o {60 |0 | 0|00
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126 |Naltose 100{ 0 | 0 | 0 | O |100{60 | 0 {100 0 [100| O | 0O
127 |Rhamnose 12 (20 }60 (40 (80 |100(60 {40 | 0 | 0 {100] O | ©
128|Raffinose 66 160 [40- | 0 |20 [100/100{100[{40 | 0 | O 0 140
129{Ribose 88 |60 |100[100{100{100{40 {40 | 0 | 0 | 0 | 0 | ©
130|Sorbose 43 140 140 140 (80 | 0 (40 |40 [ O | O | Q| O | O
131{Salicin 44 140 |40 | 0 |60 | O [60 |80 |20 | 0 |100] O |20
132|Starch 65 {20 (80 |60 |60 | O | 0 {40 {100 0 | O | O | O
133|Sorbitol 77 {60 | 0 |80 [100|50 |40 {60 { 0 | 0| 0 [ 0| O
134|Saccharose 53 |100| 0 {80 | 0 [100| 0 {80 |20 | 0 |100| O | ©
135|Trehalose 100{100| 0 (80 | O |[100{20 {100 0 | O |100| 0 | ©
136 Xylose 9 {80 |80 {80 | O 1100{100(|20 {20 { 0 |20 | 0 | ©

Utilization of organic

corpound as the sole

carbon & nitrogen source
137 | Acetate 98 |100/100/100{100|100{100{100{100| 0 | 0 |60 [100
138 | Caproat.e 95 |60 |100]100|100{100{60 |100{100({80 |20 |6C |10Q
139|n-valerate 7T {60 [100] 0 |100{100| 0 |100{60 [100]/100|80 |100
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140|Butyrate 23 [100{100{80 |80 [100| 0 | 0 |100{100|40 |100|100
141|Nalonate 100/100(80 {80 [100|100(100|100{100|100|100| 0 |100
142|Succinate 65 (100/100{100{100{100{60 |80 |100| 0 |100|100]100
143|Funarate 2 |60 [100]100{100] 0 | o |100]100|20 |100|100]100
144|0xalate 0 {20 {20 { 0|20 oo | o] o|o]o]tooleo
145{D-nalate 86 |60 {100/100/100|50 |100{100(100| 0 [100| 0 |100
146 | Tartrate 0 {20 |60 | 0 |60 {100|100|60 |40 | 0 | 0 |100|60
147 |Lactate 65 |80 [100|100{100{50 |100|40 |80 |100|100|100]|100
148|Pyruvate 63 |60 |100|100{100(50 | o |100|t00|40 |100|100|100
149|Nethylamine 91|00 |ofoflojoflols]0]|o0len]o
150|Ethanolanine 70 | 0| 020|000 6060 0] 0|80 20
151|Fornate 100{60 |60 (60 [100{50 | 0 {40 | 0 | 0 | o | o |80
152|Phenol 0| 0 {60 |60 {60 |50 |60 |40 [40 [to0| 0 | 0 | 0
153 | Benzoate 14 | 0 {40 |20 |80 |[100| 0 | 0 [1c0] 0 | 0 | 0 | 0
154 |a-hydroxybenzoate 0 |100{60 |60 |100] 0 {60 {40 | 0 | 0 | 0 | 0 |100
15| L-alanine 100/100{80 [100/100{50 {100{100| 0 |100|100{100|100
156 | L-valine 33 (60 |60 |[100(80 {50 [100| 0 [100] 0 | 0 | 0 | 0
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157 |L-glutanate 98 |60 |100}100|100|100{100({60 [100| 0 |[100|60 |100
158|L-isoleucine 26 |60 (80 |80 {60 | 0 {100| 0 {100 0 | 0 | O {100
153 |n-dodecane 0130 {0} 00| 0|0|0C|80]0|0;01|@
160 Hippurate 49 |60 | 0 (60 | 0 |50 [100| 0 {80 | 0 |[100| O | ©
161 {Acetanide 0 |60 | 0 | O {80 [100f 0 | 0 |100] 0 | O | O {100
162|L-histidine 100{80 | 10080 |80 |100f 0 | O | O | O (100 O |100
163|L-proline 65 | 0 |80 |80 {80 |100|100{ O {100 0 (100 O© iOO
164|L-tyrosine 16 (60 [100/100|30 |100|40 |40 100 0 | 0 {40 |100
165|L-arginine 100| 0 |100{100|100| 0 |80 |60 [100| 0 | 0 |40 | O
166|L-threonine 44 140 (80 | 0 (100 0 O | O |60 | O | O | G |60
167 | L-tryptophan 58 |100{20 |100{40 {50 {100{ O |100] 0 | 0 | O |80
168|L-serine 98 |80 |40 |60 (20 | 0 {100 0 |80 [ O | O | O | O
169|L-lysine 7 {100(60 (20 |80 | 0 | O {40 [100| 0 {i00f 0 | O
170|L-ornithine 21 |60 |100|60 100 001600001} 0
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Percent of positive test
Triphenyl tetrazolium chloride
0/F basal medium (Difco}
Furple agar base

1 = P. pseudonallei

2 = P. cepacia

3 =P putida

4 = P. fluorescens

5 = P. aeruginosa

6 =P. sp.

7 = P. pickettii

8 = P. species group VE-2

9 = P. stutzeri

10 = P. diminuta

11 = P. maltophilia
12 = P. alcaligenes
13 = P. acidovorans
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Indophenol oxidase test it A N RN+ |+ 2+|+-(+ ] 4
Hugh & Leifson oxidation | # bty it [+ |+ [+ | * | - HhE s
Flagella numbers :
»1 flagellas Y | ] < | =¥ -] #
1 flagella e Lt L2 BT 8= 1%
%¥rinkled colonies d st ala i alalsladd ] ~fm|ldgl=
Lactose ¢ OFBN ? flglTlaui=j=leu=wl=jfs]s
¥annitol gl iRl 38 g === §4
Naltose SEEEI TR PR RC A ST AR E S E0 L
Sucrose SEEE I MR SR ER T R D ESS N B b
fylose SUB LG 4% BRI A A=y
Pyocyanin pigment s (B B A e e e ) B L B S
Fluorescein pigment sl =l Blle el lele )=l
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Gelatin liquefaction T 1T 1 =141 R E: tl+iF|}~
Starch hydrolysis S e (SRR B (I (S A )
Colony pigmentation
Green ot 2N .0 SO I I IPSI (PUON (R (R P D k-
Brown =it ri=l=lF =i+ xla(3
Yellow Flrejetalelalaidliwtaldlele

¥ -=0-16 %, ¥ = 17-50 %, + = 51-84 %, + = 85-100 %

» e
A11317W29LaY = Cluster

OFBM = OF basal mediun

ONEG = o-nitrophenyl-g-D-galactopyrancside
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