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Isolation of an Actinomycetes Producing Extracellular
Adenine Deaminase and Cultural Conditions
of the Isolated Strain for the Enzyme Production

Jun, Hong-Ki, Sang-Mok Yee, and Jeong-Hae Park
Department of Microbiology, Coilege of Natural Sciences, Pusan National
University, Pusan, 607, Korea

ABSTRACT: The taxonomical properties of strain J-275L isolated from soil as a microorganism
which produces extracellular adenine deaminase and cultural conditions for the enzyme production
were studied. The hyphae of strain J-275L is fragmented into rod-or coccus-like elements. The elements
of fragmented aerial hyphae has smooth surfaces. The cell wall of the organism contains LL-diamino-
pimelic acid. Mycolic acid are not produced. As a result of taxonomical studies, strain J-275L is desig-
nated as Nocardioides sp. J-275L. The optimum medium for the enzyme production from Nocardioides
sp. J-275L was composed of 0.5% peptone, 0.5% dextrin, 1% yeast extract, and 0.2% K,HPO,. The
optimum initial pH of the medium was pH 7.5.
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Photo. 1. (A) Electron micrograph of aerial hyphae of J-27'5L fragmented into spore-like elements from glycerol-

asparagine agar. Ten days.

(B) Fragmentation of primary mycelium of J-275L on oatmeal agar. Seven days.
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Table 1. Morphological characteristics of strain J-275L

Produced
Produced. Fragmented into

Oidio spore

Primary myceiium and
aerial mycelium irregular elements
Cell wall constituent LL-diaminopimelic acid

Myecolic acid Not produced
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Table 2. Cultural characteristics of strain J-275L
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Medium Growth* Substrate mycelium Soluble pigment
Glucose-asparagine agar P Brown None
(Waksman medium No. 2)

Tyrosine agar (ISP No. 7) A Yellowish brown Dark brown
Nutrient agar M Pale yellow None
Yeast-malt extract agar A Dark brown None

(ISP No. 2)

Oatmeal agar (ISP No. 3) A Pale yellow None
Peptone-yeast extract jron M Yellow None

agar (ISP No. 6)

Skim milk agar P Yellowish brown None
Glucose-peptone-gelatin M Pale yellow None
Starch-inorganic salts M Pale yellow None

agar (ISP No. 4)

Glycerol-asparagine agar P Dark brown None

(ISP No. 5)

Starch agar M Light yellow None

*P, poor; A, abundant; M, moderate.

Table 3. Physiological characteristics of strain J-275L

Melanin production Dark brown on tyrosine agar

(ISP No. 7)
Nitrate reduction Positive
Indole test Negative
Catalase test Positive
Oxidase test Negative
Urease test Negative
Decarboxylase test Negative
Hemolysis Positive
Voges-Proskauer test Negative
Methyl red test Negative
Starch hydrolysis Positive
Gelatin liquifaction Negative

Litmus milk

Optimum temperature
NaCl olerance

Peptonized with coagulation
becoming deeply purple
30-35°C, no growth at 45°C
Not inhibited by 5% NaCl

Acid production from carbohydrate

Mannitol - Rhamnose + Fructose +
Galactose + Xylose + Inositol -
Inuline - Maliose + Arabinose +
Raffinose -  Sorbose + Ribose +
Mannose + Sucrose - Glucose +
Lactose +  Dextrin +

RAS nocardioform actinomycetesel] 3k
A Al obE] sl dslAl Balsle} glz] gkola]

0
- 9l x}pE-o] {%‘ & 7€l Aok, Goodfellow

58 e

2} Minnikin (1977)-& nocardioform bacteria®.4]
2153 635 Baslgl e} o]F nocardioform
bacteriat2 -1 Ge]F 4 Alo] Hz fFalslo] &
e# AAolo gl Ailgl BB o] Folx]7] o

1

esieh, FZolli Az S R - R

= ] ©
ol AH-aF DNAS) G+C §8k, phage type %
& HF 1Rz 4] $g ”L% A7k dsted ]
I glef,

19711 Lechevalier %0] #2208 M u3loly,
Lol % Prauser(1976)7} 4wl o g % 9ldl

Table 4. Utilization of carbon sources by strain J-275L

Carbon source LUl « Carbon source Utili- .
zation zation

L-Rhamnose + Melobiose +
Sucrose ~ D-Mannitol +
Mannose ++ D-Fructose +
Inuline + Sorbose -
L-Arabinose + + Inositol +
Trehalose - Salicin -
Raffinose Maltose +
Cellobiose + D-Galactose +
D-Xylose

*+, normal utilization; + +, good utilization ; -, poor uti-
lization.
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Table 5. Taxonomical properties of Nocardioides albus and Nocardioides sp. J-275L

Taxonical Nocardioides Nocardioides
properties albus* sp. J-275L
Surface of oidiospore smooth smooth
Primary mycelium and fragmented fragmented

aerial mycelium

Color of primary whitish to faintly pale yellow
mycelium yellowish
Optimum temperature 28°C, good growth 30-35°C, no

at 18°C and 37°C, growth at 45°C

no growth at 50°C
Utilization of carbon:

glucose + +
L-arabinose + +
D-xylose + +
D-mannitol + +
D-fructose + +
L-rhamnose + +
raffinose + +
~ Iso-inositol - -
Starch hydrolysis Positive positive

Melanin pigment

Cell wall type
Mycolic acid
Nocardomycolic acid

DNA base composition

Phage susceptibility

+(dark brown on
tyrosine agar)

I

not produced

not produced
66.5 mol% G +C
Susceptible to
one or more of
x-phages

1

not produced
NT * %k

NT

NT

*Prauser, 1976; ** NT, not tested.

Nocardioides~ 1913 2.2 Eofol 4] frol -F-u]x
o}, o el & EAo] Nocardiast oFF fAbelA
ul AlFZe] 2o| cell wall type [oll <3}7] VH
+oll  Streptomycetaceae 2+ 4 ¥ 3 5] ¢}
(Prauser, 1976). z o]% %35l “The Prokar-
yotes"o M= G+C &8, =&, AE 55 vl

3led8- ol Streptomycetaceaete] 53} s}
A FEE U2 NocardiotdesS “genera without
a family™ll Z@A 73 skdc (Starr ef al.,
1981).

A2l Nocardioidesoll 343t Ml wleksini,

+ WkE “Actinomycetes”, “ The Prokaryotes”

Zo]  allof A o]B_ 7] A zkabed b o)
Nocardioides albus 15Eut Warx|o] 9lc), Hulqf
J-275L2 Table 5o vfepd wie} 7ro] Nocar-
dioides albus®t = e, Az]= Ao glof 4]
MEZ Falsle, ofab glasglo 24 iso—inositolEI
o]-&+4»} melanoid pigment®] A 5o 4]

o7} glslew g, G+C 38k, phage 2454 1)

33 oo vla A¥L lglcphy Zolabx] ul
o s Ae® ks
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Table 6. Effect of carbon sources on production of ade-
nine deaminase

Extracellular adenine deaminase producing Actinomycetes 717

Table 7. Effect of nitrogen sources on production of
adenine deaminase

Carbon source (0.5%) Enzyme activity (units/m/)
Fructose 1.41
Ribose 3.37
Rhamnose 0
Dextrin 3.48
Inositol 0
Soluble starch 2.17
Sorbose 0
Inulin 0
Glucose 1.85
Lactose 3.70
Xylose 0
Raffinose 2.28
Glycerol 0.87
Mannose 2.50
Galactose 2.39
Mannitol 2.61
Glycine 1.30
Arabinose 2.72
Trehalose 0.54
None 0

Each carbon source was added to the basal medium
containing 0.5% meat extract and 0.5% NaCl. Each
medium was adjusted to pH 7.0. The cells were inocu-
lated to the test tube (22x%200 mm) containing 10 m/ of
each medium, and cultivated at 30°C shaker for 40hr.

A s desg

Bagabell mlH e Blegle) odske x|
sle41, meat extract 0,5%2 NaCl 0,5%7F =
7| el =]l A Table 6ol vjed®l 7+ €Ll 0,5%
A Avheled FAIES wioksh Ax 7&5‘& El
28] oAM= ribose, dextrin, lactose 5o] &
A4kl Eabd o]elem], rhamnose, inositol,

sorbose, inulin, xylose 5-& &3}7} gigict,

Fadsbel elaw ZE Aagle] dake A
at7] 9l8led dextrin 0,5%, NaCl 0,5%7} 3-8
H 7]&ufle] ofefrba] AA9ULS Table 7ol A

o TxE Arlsle] ELAMHS AEsAc), )
2 Fo] ' ALsle TAE yeast extract?t &
afAboll 7h4 Ezbdolglond, yeast extracto}
peptones ZH7H 1,0%9 0,5%% #7ls) =olL

Nitrogen source Concn. Enzyrr.)e activity
(%) (units/mi)
Peptone 0.5 0.65
1.0 1.30
Yeast extract 0.5 0.54
1.0 2.83
Meat extract 0.5 0.87
1.0 0.13
Casein 1.0 1.85
Urea 1.0 1.96
Reptone + 0.5 2.61
Meat extract 0.5
Peptone + 1.0 2.72
Yeast extract 0.5
Yeast extract + 0.5 2.28
Meat extract 0.5
Peptone + 1.0 2.72
Meat extract 0.5
Yeast extract + 0.5 3.48
Meat extract + 0.5
Peptone 1.0
Yeast extract + 1.0 4.00
Peptone 0.5
None 0

Each nitrogen source was added to the basal medium
containing 0.5% dextrin and 0.5% NaCl. The other con-
ditions were the same as those in table 6.

w7b 7h mbd ool
Fagsbel wixlE Friede] o3k ey
184 dextrin 0,5%, peptone 0,5% % vyeast
extract 195 H7lal 7] 2uf=ol 4] T A4APA4S
AEsldct, Table 8o viepdl ulel o],
7]l Rlell A7kgE F719d Fol M BelaiAl &
Akl gabalel e gl Aoz eyl
ol4el Al Ans Auz sled peptone 0.
5%, veast exiract 1,0%, K,HPO, 0.2%& =
AR WX E PRl R A A sle], G4l &
9] Feflal odof obHE} =R AR
dextring #3slod 0, 29%01A 3%717] Fri g
stof 7] uRled] A rbated 7 pmoflAe] T4
AHS wlwsled el (Table 9), A8 0,5
199 F=oA b Eagabile] b5t Ao

4%

sheel wha
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Table 8. Effect of inorganic saits on production of ade-
nine deaminase

Inorganic ; Concn Enzyme activity
salt S %) (units/ml)
K,HPO, 0.3 3.48
0.2 4.34
0.1 3.80
KH,PO, 0.1 0
0.05 0.76
FeSO,-7H,0 0.1 1.30
0.01 2.28
MgCl, 0.1 0.87
K3PO, 0.5 3.04
NH,CI 0.1 3.91
0.01 3.36
KCl 0.1 2.50
0.05 2.61
NaCl 0.5 3.04
0.2 3.26
MgS0,-7H,0 0.1 1.63
0.01 2.17
None 4.02

Each salt was added to the basal medium cotaining 0.5%
dextrin, 0.5% peptone, and 1.0% yeast extract. The
other conditions were the same as those in table 6.

velgtcl,

tt &2 2 dextrin 0.5%, peptone 0.5%,
yeast extract 1%, K,HPO, 0,2%% =A% vl
A5 )2 AdAsted wix]e] 2 pHE 5ol
A 9rlel 2 wejsled 7 pHY A4dAMS AR
shoick, = 7z} Fig, 1ol vehd uiel Fro] wfz|
o] Zuk pHi= 7.5 o] b EalAte] ZA

Table 9. Effect of dextrin concentration on production of
adenine deaminase

Concn. of dextrin(%) Enzyme activity (units/m/)

0.2 3.04
0.5 4.35
1.0 4.35
2.0 3.37
3.0 2.07

Details are given in the text.
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(©) Final pH

Enzyme activity (units/m/) (@)

Initial pH

Fig. 1. Effect of the initial pH of medium on production
of adenine deaminase
The medium contained 0.5% dextrin, 0.5% pep-
tone, 1% yeast extract, and 0.2% K,HPO,. The
initial pH of the medium was adjusted to in-

dicated pH.
49.0 &
185 %
= 180 %
A 50 F 175
<
E s
2
k] +45 3
‘2,. N
230 s E
g o
S E
& 13 =
Q20 2
=] z
10 3
-1 E'
a
I 1 re
12 24 36 48 60

Cultivation time (hour)

Fig. 2. Relationship of enzyme activity, growth, and
final pH during cultivation of Nocardioides sp.
J-275L

]9l

HellA A5 HHulz]el pHE 7,52 243}
o], Nocardioides sp. ]-275L 5% FHE3ho
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= dAAen dAseeh Fig 214 Bk ik iz Fol Wslsle] maef TEE ARG o
ol, w4l 3 33207} Hw AHE wispx] A Nocardioides sp, J-275L2] 4 Z.9] adenine deam-
Z FA ] A4 Zolelnhr) o o)% A A1) 7hA mase= B2 AlF &4 (Madhat, 1966) ¢+
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—
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3k mycolic acid® 6517 E%%LE% e A A FelT 27518 Nocardisides sp. J-275L% ulels shdct,

Nocardivides sp. ]-27500 €13 AIZ.9] adenine deaminasee] §4hz7S HEG A, T ag4s 918 FHdai= g
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