oF3t3]A] #1397 A 6 & 585~592(1995)
Yakhak Hoeji Vol. 39, No. 6

AMo)l ofst HAUEEO| HME S8AI7I= HAXZHEHEEE
MAMSH= EQF Streptomyces sp.2| 2| ¥ SH

g NG HEA - AR

oF’ - BHE

otk oFgoist, *KIST AdEddra
(Received August 22, 1995)

Isolation and Identification of Soil Streptomyces sp.
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Radiation-Induced Suppression of the Immune Response
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Abstract— Soil microorganisms producing immunomodulators that can restore ultraviolet B (UVB) ra-
diation-induced suppression of the immune response were screened in vitro. Exposure of freshly iso-
lated murine epidermal cells (EC) to 180 J/m® of UVB radiation resulted in approximately 90% im-
pairment of accessory cell function, as measured by their ability to support anti-CD3 monoclonal an-
tibody-induced T-cell mitogenesis. When the culture supernatants of 150 actinomycete strains were ex-
amined for their capacity to prevent or repair the UVB-induced impairment of accessory cell function, 4
of them were identified to contain immunomodulators that can restore the decreased accessory cell
function. The soil isolate that showed the most effective restorative activity, G40025, was selected and
further characterized. Addition of 10 W of the culture supernatant of G40025 grown in G-media to cul-
tures of UVB-irradiated EC right after UVB-irradiation restored the decreased accessory cell function
by 58%. The immunomodulator produced by G40025 appeared to be stable at 100°C for 10 min. Tax~
onomical studies by cultural, morphological, and physiological characterization showed that the soil
isolate, G40025, belongs to the genus Streptomyces.
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Fig. 1 —Effects of anti-CD3 monoclonal antibody con-
centrations on the proliferation of T cells (2%

10°%/well) in the absence (2) and presence (m)
of epidermal cells (1% 10%/well).
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Fig. 2 — Suppression of accessory cell function of ep-
idermal Langerhans cells by ultraviolet B ra-
diation.
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Fig. 3 — Effect of epidermal cell density (numbers/well)
on the proliferation of anti-CD3 monoclonal an-
tibody-primed T cells (2x 10°%/well).
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Fig. 4 — Time-dependent production of the im-

munomodulator and changes of the pH of the
culture broth by the isolate. G40025, in G-
media (-®-) and F-media (-®-).

Table 1— Cultural characteristics of the isolate G40025

4@ Langerhans celld] 234 AEZA 9] 7)5o]
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A @A A7 Fell vk

o5o =3

(40025 #F+= ISP medium No. 2 ¥&] No. 7oA
vl a3 2 A2ha, ISP medium No. 65 A9t k&
RE ALojA 39| gerial mycelia® FASHTH

Colony®] reverse colors= ¥iz)ol| w&} h2 7 e}
wit} (Table I). Soluble pigmentsi= ISP medium
No. 6 ¥ No. 7914 ZMoz AGHUG. EA=
1.1~1.2x1.0~1.1 um¢] Z7]°l smooth surfaceE
Zr31 91, spore chain® spiral typeo| A tHFig. 5).

o] #F glucose, xylose, rhamnose, cellobiose,
galactose 5& ¢]43ld & e}, mannitol, raf-

L
me2BB kY 1Z24E4 BvR3-31 GERISQZ

Fig. 5— Scanning electron micrograph of the isolate, G
40025, grown on glycerol-asparagine for 14
days. Bar represents 1.0 um.

ISP medium Growth Aerial Reverse Soluble
number mycellium color pigment
No. 2 Good Gray Grayish brown None
No. 3 Moderate Gray Greenish gray None
No. 4 Good Gray Pinkish brown None
No. 5 Good Gray Greenish gray None
No. 6 Moderate None Redish brown Redish brown
No. 7 Good Greenish gray Grayish black Bluish brown

The isolate was cultured in the indicated medium for 2 to 3 weeks at 27°C, and the cultural characteristics
were observed at weekly intervals.
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Table II-— Utilization of carbon sources

Carbon source® Growth®
Arabinose +
Xylose +
Inositol +
Mannitol -
Fructose +
Rhamnose +
Sucrose +
Raffinose -
Cellulose -
Cellobiose +
Galactose +
Inulin -
Melibiose +

*The indicated carbon source was added to soluble
starch-omitted ISP medium No. 4.

®The growth of the isolate in soluble starch-omitted
ISP medium No. 4, and that in D-glucose~
supplemented ISP medium No. 4 were served as a
negative control and a positive control, respectively.

Table IIl — Physiologics properties

Characteristics G40025

Gelatin liquefaction
Hydrolysis of skim milk
Peptonization of milk
Hydrolysis of starch
Reduction of nitrate
Diaminopimelic acid type

E++++

finose, cellulose, inulin & ol&3x Esldth
(Table II). ©] #FE gelatin® 43}31R] Fahy,
skim milkE 7}-#&8} 1, milkE peptonizationAl
719, starch® 7H-E818k3L, nitrate® A3,
diaminopimelic acid¥ LL-typedl Ro.& jviehgrh
(Table III). °]A% AH}2ZHE (G40025% Strep-
tomyces £l &3ch= RS o 4= 9t

4 B

kel ultraviolet B (UVB)dl 2)3le] ofAl|g oK
o AEA HYWHESE HEAZ 4 gl Wz HEH
& B 93t in vitro Al EYL Y3t oF 150
oFo] Eof Wte] ujdodol] ti3t AL AAF 4
7}, 4 T Eof AT o2 HE xpe) Aol o)ste] x|
# Langerhans cell®] ¥ 24 AE 242 7158 38
A = AE BEZHEZ ] AAEE g F I
o} o] E Foll A, ALM 3B F5o] 7 S5 HY

ZHEAS AW TFE G4002501%1eH, G
400258 G-wiA| oA wigate) A2 Wi 10 pig =}
AL AV B3 A2 wigdol HrHs A3}, z}e)
Aol oJsix JAE B2 AR 7)) 58% Hm®
3 E-Hg A2 F AU G40025 TFFol &3te] AY
e A9 EA S do) ¢HAEAT. G40025 #F
= e, ey, Ak 548 AR 43
Streptomyces %)) &3h= 202 AP EHY T}

#HA2| W&

B AT G7 484 HAEA Sy o) B
g A2 SaEgon o)o] FAF=YT,
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