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TAXONOMY OF SUBGROUP “V” OF THE GROUP III
NONPHOTOCHROMOGENIC MYCOBACTERIA*

Michio TSUKAMURA and Shoji MIZUNO

(Received for publication October 26, 1968)

Twenty-two strains of Subgroup “V” of the Group III nonphotochromogens, received from
Dr.G.P.Kubica, Gerogia, U.S.A., were tested on 97 characters.

Frequency of positive characters in the strains and “Hypothetical Mean Organism” (HMO)!»
prepared from the results of the tests are shown in Table 1.

In comparison of this HMO of the V-subgroup with the HMO of various other mycobacterial
species, the HMO of the V-subgroup showed the highest S-value (922,) with the HMO of
M. nonchromogenicum®. When a permissible low limit of the mean intraspecies S-value for the
membership of each species to its own HMO was calculated as a range of S-values more than
the value {(mean intraspecies S-value)—2x (standard deviation)} (this range contains theore-
tically 95% of the membership), the S-value for the HMO of the V-subgroup to the HMO of
M. nonchromogenicum, 92%, was inside the permissible low limit for the species M. nonchro-
mogenicum, 91%. On the other hand, the S-values for the V-subgroup to the other HMOs
were outside the permissible low limit of the other species (Table 2). Thus, the V-subgroup
was identified as M. nonchromogenicum.

Although some minor differences were observed between M. nonchromogenicum and the \ -
subgroup, these two organisms showed similar features in the majority of the characters tested,
including resistance to ethambutol and tolerance to sodium nitrite that were newly added to
the 97 characters previously studied (Table 3).

In view of the above results, the V-subgroup is considered to be a variety of M. nonchro-
mogenicum,

The method shown in this study makes possible an automatic identification (“numerical
identification”). Application of this method using HMOs is recommended as a method of iden-
tification.
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* From the National Sanatorium, Chubu Chest Hospital, Obu, Aichi-Prefecture 474 Japan.
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Table 1. Frequency of Positive Characters and “Hypothetical Mean Organism” (HMO)
of the “V”-subgroup (Part 1)
) Character e HMMO  Character RSSO TN
Gram stain 2222 + | Acetamidase 0/22 -
Acid-fastness : 22/22 4 | Benzamidase 0/22 -
Rod shape . 22/22 J‘ + | Urease 2,22 -
Compact grouping | 22/22 | 4 | Isonicotinamidase 0,22 -
Colony morphology R 22/22 + | Nicotinamidase 022 -
Colony pigmentation 0/22 | — Pyrazinamidase 022 -
Photochromogenicity 0/22 ‘ - ‘ Salicylamidase 022 -
Rapid growth 0/22 — i Allantoinase 0,22 -
Catalase 22/22 + Succinamidase 022 _
Nitrate reduction (20/22) ' (+) | Malonamidase 022 -
3-day arylsulfatase 9/22 + ‘ Acetate as C source 18 22 +
2-week arylsulfatase 22/22 + | Citrate as C source 022 -
Salicylate degradation 0/22 ! —  Succinate as C source 0/22 -
PAS degradation 0/22 — | Malate as C source 0/22 —
PAS (0.2%) resistance 22/22 + Pyruvate as C source 20/22 +
Growth on NH,0H (62.5)* 22/22 + ! Benzoate as C source 0/22 _
Growth on NH,OH (125)* 22/22 + Malonate as C source 0/22 _
Growth on NH,0H (250)* 22/22 + Fumarate as C source 022 _
Growth on NH,0H (500)* 21/22 + Acid from glucose ()’ 29 _
0.1% picric acid tolerance 6/22 = —  Acid from mannose 0)22 _
0.29 picric acid tolerance 0/22 1 — | Acid from galactose | 0/22 -
Growth at 28°C 22/22 ' + | Acid from arabinose ( 0/22 _
Growth at 37°C 22/22 | +  Acid from xylose | o2 | —
Growth at 45°C 0/22 ’ — | Acid from rhamnose ooz —
Growth at 52°C 0/22 = | Acid from trehalose 0/22 | —

¢ pg/ml (Ogawa egg medium) ( ) : Weakly positive
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Table 1. Frequency of Positive Characters and “Hypothetical Mean Organism” (HMO
of the “V”-subgroup (Part 2)
Character - qﬁéf‘;;;hfi‘, Character q{“r;ci i HMO

Acid from raffinose 0/22 - L-Glutamate as N and C 0,22 -
Acid from inositol 0/22 —  L-Serine as N and C ) 0/22 i —
Acid from mannitol 0/22 ‘ —  Glucosamine as N & C L0221 —
Acid from sorbitol 0/22 =~ — | Acetamide as N & C | 0/22 \ -
Glycerol as C source ‘ 22/22 l +  Benzamide as N & C 0,22 -
Glucose as C source 0/22 | - Monoethanolamine as N & C 0/22 \; -
Mannose as C source ‘ 0/22 | — | Trimethylene diamine as N & C 0/22 ‘ -
Galactose as C source | 0/22 | —  L-Glutamate as N source 22/22 +
Arabinose as C source ' 0/22 | —  L-Serine as N source | 9/22 i +
Xylose as C source | 0/22 ‘ — | L-Methionine as N source ‘ 0/22 | —
Rhamnose as C source 022 | — | Acetamide as N source 1 122 | —
Trehalose as C source 0/22 ~ —  Benzamide as N source 0/22 ‘ -
Raffinose as C source 0/22 i — | Urea as N source 2122 | +
Inositol as C source 0/22 - 1 Pyrazinamide as N source 2/22 l -
Mannitol as C source 0/22 | — | Isonicotinamide as N |o2/22 | -
Sorbitol as C source 0/22 — | Nicotinamide as N source 0/22 —
Fructose as C source 0/22 — | Succinamide as N source 4/22 —
Sucrose as C source 0/22 i — | Nitrate as N source 0/22 | —
Ethanol as C source 0/22 | — | Nitrite as N source | 0/22 -
Propanol as C source 1/22 — | Niacin o022 -
Propylene glycol as C 0/22 — | Growth on TCH medium L 22/22 +
1, 3-Butylene glycol as C 0/22 — |'Growth on salicylate (500)* 1‘ 22/22 +
1, 4-Butylene glycol as C 0/22 — | Growth on salicylate (1,000)* | 22/22 +
2, 3-Butylene glycol as C 0/22 - |

e —lié/_nik..(—agawa egg medium)
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Table 2. Comparison of the IIMO of the “V”-subgroup with the
IIMO of Various Mycobacterial Species
S ovalue to
HMO Cawr i (""’\EMT"',’,‘:,‘.? : 1HMO
1o{ species” sl ron )
M. bovis | 979, 820, | M. marinum
M. tuberculosis (wild) 96 83 | M. thermoresistibile
M . tuberculosis (laboratory) 100 | 82 | M.chitae
M. novum ‘ 97 90 M. borstelense
M. kansasii | 93 86 | M. abscessus
M. avium 90 90 M. fortuitum subsp.
M. nonchromogenicum 91 92 lhermo.phzlum )
M. gastri 91 87 M. fortuitum subsp. fortuilum
M. intracellulare , 88 gg | M phlei
M. scrofulaceum (soil isolates) ! 94 89 M. aurum )
M. scrofulaceum ] 91 89 M. par(f/orlmtum
(multiple human isolates) M. lacticola
M. scrofulaceum 95 81 M. smegmalis

(sporadic human isolates)

Table 3.  Comparison of Characters among Subgroups of Group II and Group III Micobecreria

< /)

\ Subgroup

N

Character

No. of strains tested

Growth at 28°C*

Growth at 37 C-

Growth at 45 C*
Two-week-arylsulfatase

Colony pigmentation**

Growth on 0.5 mg/m! NH,0H.HCl*

Utilization of glucose for growth as |
sole C source in the presence of
glutamate-N

Urease

Nicotinamidase

Pyrazinamidase

Growth on ethambutol (2.5 ug/ml)*
Growth on ethambutol (5.0 ug/ml)*
Growth on 0.12%; NaNQ,** ‘
Growth on 0.22% NaNQ,**

Nitrate reduction

Al aviem

0

* {(Mean intraspecies S-valuc)-2x (standard deviation)} ¢,

Percentage of strains showing a positive character

< s N g
R
- S S
CEE T
= = = = = =
93 8 4 2 76 26
100 100 25 0 97 100
100 100 100 100 100 100
0 0 100 0 42 8
80 100 100 0 71 92
0 0 75 100 0 100
10 0 0 2 84 73
0 0 0 0 98 100
0 75 0 0 4 42
(14) 100 75 0 43
(25) 750 40
0 100 100 8 85

0
0
0 0 100 100 71 73
84 0
7 0 0 0 o0 o
(29 (13 0 o 1 0

* Tested on Ogawa egg medium
** Tested on Sauton agar
(M) =Multiple human isolates
(Sp)=Sporadic human isolates
(So)=Soil isolates

M scrofidacenum (Sp)

100
69

100

96
14

S oo o a

100

867,
88
94
89
86

91

83
89
84
80
93
93

M crofulacenm (Son

—
o

100

o

100

100

20

60
50

#o44 % W1 T

S-valuce to
the HMO

of the “V"

M bhyrionen

100
100
100

67

100

100
100
100
100

0

8]
75

subgroup

%

subyroup

oy

73

46
14
(91"
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