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Identification of the Streptomyces Strain HSL-613
Producing Cholesterol Oxidase

Lee, Hong-Soo, In-Ae Lee, Yong-Kyung Choe, Hee-Gu Lee, Keun-Chul Lee,
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Abstract — An actinomycete strain, HSL-613 was isolated from soil and identified by International
Streptomyces Project (ISP) and chemotaxonomic methods. The spore chain of the strain HSL-613
appears in a spiral shape, and its spores are spherical shape with smooth surface. The cell wall
contains LL-diaminopimelic acid (DAP). Menaquinone MK-9 (H;, Hy) and iso- and anteiso-branched
fatty acids were detected from whole cell extract. Sugars identified from whole cell extract include
galactose, glucose, mannose and ribose, which are distinct from general sugar patterns of Streptomy-
ces. Average G+ C content in the chromosome is 59%. 55 rRNA of HSL-613 consists of 120 nucleo-
tides as determined by comparing with that of a type strain Streptomyces griseus subsp. KCTC
9080. Through morphological, physiological, and chemical characterization, HSL-613 was identified

and named as Streptomyces sp. HSL-613.
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Fig. 1. Scanning electron micrograph of the isolated
Streptomyces sp. HSL-613 (Philips SEM 515).

Table 1. Cultural characteristics of the isolated strain HSL-613 on various agar media

Medium Aerial mass color Reverse side color soluble pigment Growth
Tyrosine agar Red Pale vellowish brown- ligth brownish gray very
(ISP 7) (light reddish gray) brownish gray good

(in side-in center)
Glycerol-asparagine Red pale vyellowish brown- pale vellowish brown very
agar (ISP 5) (ight reddish gray) yellowish brown good
Inorganic salts starch |Red, hght reddish gray |dull vellow-hght trace of vellowish very
agar (ISP 4) brownish good
Yeast-malt agar Red, light reddish gray |light brownish gray none very
(ISP 2) with dark brown center good
Oatmeal agar Red, light reddish gray |dull yellow with trace of brownish very
(ISP 3) black mosaic good
Bennett's agar Red, hght reddish gray |dull yeliow with dark trace of brownish very

brown center good
Czapeck solution agar none none none poor
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et melanoid M4+ AAIEEA] gk Table 2).
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Table 2. Morphological characteristics of the strain
HSL-613

Factor Characteristics
spore chain spiral
spore surface smooth

reddish-gray
Yellowish brown

aerial mass color
soluble pigment
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Table 32} Zsick. D-xylose, D-glucose, D-fructose,
D-galactose, D-mannitol-2 % 0]-8-3}¢3 2.v} L-arabi-

HK*9[H8]

it.43

e

Fig. 2. High-performance liquid chromatogram of me-
naquinones prepared from the cells of Strepromyces sp.
HSL-613.

Table 3. Comparison of the isolated strain No. HSL-613 with other related Streptomyces strains

Charactenstics

Isolated No HSL-613

Spore chain
Spore surface
Color of growth

Color of aerial mycelium

Soluble pigments
Nitrate reductton
Hydrolysis of starch
Liquefaction of gelatin
Melanine pigment
production carbon
utilization
D-glucose
D-xylose
L-arabinose
l.-rhamnose
D-fructose
D-galactose
Raffinose
D-mannitol
Inositol
Sucrose

spirals

smooth

red
reddish-gray
yellowish-brown

+
+

+ +

+ +

_;_

S. glomeroaurantiacus S. griseovtridis S. peucetius
spirals spirals spirals
smooth smooth smooth
gray red red
grayish-yellow reddish-gray brown {red
yellowish-pink yellowish pinkish
- + +
+ + +
+ + +
+ + +
—_ + _—
_ + —
+ + +
4 +
— — +
+ + -
_+.. _
— - +
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Table 4. Distribution of fatty acids and menaquinones among Actinomycetales and related organisms

Fatty acid pattern Menaquinone-type
Number of carbons (number of isoprenyl

. its/additional H-at
Type Saturated Iso-16 [so-15/17  Anteiso-15-17 units/additiona atoms)

Streptomycetaceae

Kitasatoa 2c + + 4+ + + + 4+ 9/6 9/6. 9/8
Microellobosporia 2¢ + + + + + + + + 9/4 9/6, 9/8
Streptomyces 2¢ + ++ 4+ + + + + 9/4 9/6, 9/8
Streptoverticiilium 2¢ + S + + 4+ 9/4 9/6, 9/8
Isolate HSL-613 2C + + + + -+ 9/6, 9/8

Note: +, positive

Table 5. Chemotaxonomic analysis of the isolated Strepromyces sp. HSL-613

G+ C content (mol%) Cellular fatty acid type DAP Menaquinone system Whole Cell sugar
Glucose
59 2¢ LL-DAP MEK-9 (Hs Hs) Mannose
Ribose
(alactose

*2c: iso-anteiso-branched

bLe
AAC
B A G C UAC
G C U
UAGCGUUAGG CCGG A
A alb A i
U * L £ ko U cLaf
5’ - GUUUCGGUGGU cuuuce GGCC C
A G AA C C
2 kE¥FETENAER G Br A G C’ AAG
37 -UC.UAGCCGECGC C AUC
A G
A’ G—==C ¢’Lb’
&
A G
Ribose Ribose vy
Xylose A G
e - S
Arabinose T
Glucose B Glucose GG ) CA
Galactose § Galactose DY G*0 D
U*aG
G*C
U+*a
C*¢G
C*e
cC*G
A G
G G
diLd’
_ Sid Std Fig. 4. Secondary structure of 5S rRNA of Streptomyces
sSample sp. HSL-613.
Fig. 3. Thin-layer chromatogram of whole-cell sugars *Star marker indicate base pairs and broken lines indi-

prepared from the cells of Swreptomyces sp. HSL-613. cate potential base pairs
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¢« Jtreptomyces grisees subsp griseus
1/2 Kaue = 0,00000

¢ Strepiomyces griseus suhsp.cerelosus
1/2 Knue =~ 0,00413

* Streplomyces diasiaticus
1/2 Knue - 0.00631

¢ Sireptomyces purpureus
1/2 Knee = 0.01164

¢ Sireptomyces sp, HSL-613

{/2 Kauc = 0,01972

¢ Streptomyces brasiliensis
1/2 Xnue = 0,00420
¢ Sireptomyces cinereus
172 Xoue = 0.01049
Sdireptomyces sclerotialus
1/2 Knuc = 0,02830
* Geodermalophilus obscrus subsp.diclyosporus
172 Kaue = 0,03871
* Aclinoplans philippinensis
1/2 Xawe = 0.04614
* Slreploverticillium baldaceii
1/2 Koue = 0.10082
*Nicromonospora chalcea
1/2 Xoue = 0,03484
*Daclylosporangium aurantiacum
t/2 Koue = 0,03963
* Nocardia calcarea
1/2 Xnue - 0,05663
s Promicromonospora riirea

1/2 Knue ~ 0.06570

s Ampullarieila regularis subep. intermedia
1/2 Xnue - 0,08319

¢« Streplosporangium roseus
1/2 Koue = 0O, 08679

*Thersomodospora carvatla-
172 Kawe  {, 14853

% Nyco. phlei
{/2 Xeuwe = 0.00857

4 ¥yco. saegmalis
1/2 Xoue = 0.19571

* Brevi. casei JON 2534
172 Xnue = 0.15056

¢ Cory. diplheriae
1/2 Xnuc = 0, 24404

¢ Thermoaciinomyeeies vulgaris

1/2 Knuc

Fig. 5. Phylogenetic tree constructed from the nucleotide sequences of 58S rRNA of Strepromyces sp. HSL-613

and related microorganisms.
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Fig. 6. The §S rRNA sequencing ladder of Streptomyces
sp. HSL-613.

*Chemical digests of 3-#P labelled 55 rRNA electro-
phoresed on a 12% and 8% polyacrylamide gel

I: Short term, II: Long term

nose, L-rhamnose, sucrose, raffinose, inositol> #%t
ol&ax Falsich oluw e ANE EFgsiol
oln| AHZA AFE B g7 7P F-AR F5 3
ME Zet YAl EAALE 2AF v|dt 23 Table 3
#} 7rekr). Table 3ol {2} 7ro) w|p-3-2) Streptom-
yces glomeroaurantiacus, Streptomyces griseoviridis,
Streptomyces peucetius -2 spore cham spore sur-
face, nitrate reduction, FF¢| 7l5H%3h-5, gelatin
A3}e, melanoid YA YA o] TE‘M} Fimcail
HSL-6133} zFgk2 vt mycelium 910 A=+ A
aell A thAie) xpe]E Hgirt

3t ebep3lE o] 8Ale glojAs Streplomyces
glomeroaurantiacus 32 T2 FeiE|L) 2] E3]H
Qx| =] R o}l Streptomyces sp.E T35}
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tideS A3kl o8 A2l StreptomycesS 2]
272 Bt

2 o
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2]3}le] [SP(International Streptomyces Project) -
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2] 31 bkl ribose® A Elo] sugar pattd¥nd
35 Streptomyces®b= A3 ot HFAH S
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