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Characterization and ldentification of Strepromyces S1.20209 Producing Valistatin and des-Asp*-Amasta-
tin, Two Inhibitors of Aminopeptidase M. Hack-Ryong Ko, Hyo-Kon Chun, Myung-Chul Chung, Hyun-Hyo
Suh' Hong-Joong Kim’, Yong-Ha Park® and Yung-Hee Kho*. Microbial Chemistry Research Group, 'Applied Mic-
robiology Research Group, *Korean Collection for Type Cultures, Korea Research Institute of Bioscience and Biote-
chnology, KIST, PO. Box 115, Yusung, Taefeon 305-600. Korea — Characterization and numerical identification
were carried out for an actinomycetes SL20209. Morphological, cultural and physiological properties of SL20209
which produced valistatin and des-asp*-amastatin as inhibitors of aminopeptidase M were evaluated. The isolate
was identified to be the genus of Streptomyces. Fourty-three taxonomic units were analysed by using a TAXON
program. The isolate was classified into the major cluster 29 of Streptomyces and best-matched to Streptomyces

griseoplanus.
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AA oA 7)1 RG-S U 2.7]+ coronavirus TGEV 229E
(6) == ARl A X2 AALE f18= enteropatho-
genic coronavirus TGEV(7)9] receptor® zt8-31= 71
22 RyEde) §3, Umezawa groupd E-§ 24
22| #9o A APs] £ & 8ta(@8) o) E A4 EY
AEAE S A, v|dTiy A A GA R AFH T
de Hz9 v|yE 7|9 &4 sl bestatin(9)S
H|£-3}e] amastatin(10), arphamenines A, B(11), actino-
nin(12), probestin(13) ¥ leuhistin(14) 5-& "7 sty o,
v} Kobaru $(15)2} Bu-274E % Sano 5(16)2] OF4949
= APs A sjAl 2 od#x i) Bestatin delayed-type
hypersensitivity(DTH) 2] £%1(17), T-cell®] DNA t A}
Z21(18), &F<F A9 £4(19), AF AE 2 macro-
phageol| x| &EA"A A(20) 22l F4 progenitor
cell®] #3} £x1(21) o] ¢ 2= g2, amastatin, acti-
nonin, arphamenine ¥ probestin £-2] W &7} TE27}
A7 3 autoimmune diseases®] A AT ¢l A=}
(22).
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w2 F& Difco A}, & FHE U 3F, ohvixil
A EA  78]7 arbutin, chitin, allantoin, elastin %
pectin < Sigma AF AF-S AHE3ldch AP-M A3
g4 =248 s1ae A7) el L-leucine-p-nitroani-
lideE, AP-M &4+ hog kidneyZ H¥ 23" A&
Sigma At H¥ F-4i3tch
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E Agol AME-E AP-M A4 it dF2E Tl
SL20209E A}-8-3)¢]em(23), EE2 072 Bennett Y
Z|(glucose 10, peptone 2, yeast extract 1, beef extract
1, agar 20, g/D)E, #5-574% $]35}e] Bennett, modified
Bennett, nutrient broth, Luria-Bertani(LB) broth, po-
tato-dextrose(PD) @ ISP wix] 5-& ojg4slgleon =
Sl we} 327) =¥ rotary shaking incubator(170
rpm)oll A AR X|7F wieksteic). Escherichia coli AB11
513, Salmonella typhimurium TV119, Staphylococcus au-
reus R209, Bacillus subtilis, Candida albicans X Asper-
gillus nigere ™ Z3+3 74 Screening Room 2.2 €]
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e #59 JeshA, wjfstA g Aejd EAL
Shiring 5(25)3} Williams $(26)°] ®hH=} Bergey's
manual of systematic bacteriology(27) % Manual of
method for general bacteriology(28)8] W o2 =A}
3t}

el H B2 Bennett wix|ollA 28T, 14U7t wjok
+ Sk = 3 9n), 283z Az 7 (Hitachi,
SEM S450)2 2 #3-3leith Diaminopimelic acid(DAP)
2] ¥4& 6N HCI= dA=d #AAE % DAP}
o] methanol-%-5N HCl-pyridine(80 : 15 : 5 : 10)2]
7§ 8w 2TLC(Cellulose 50F, Merck)¥ ¥ ninhydrin
L2 YAAA Ry AF vlwste] FA33c) Lecithi-
nase®} lipaset= egg-yolk agar, ureaset= Christensen
urea agar W x5 o]4-3te] 3G cH27). gk o] &
Ale 7)1 Eal x|(NH,),SO, 2.64, KH;PO,*anhydrous 2.38,
K;HPO,-3H,0 5.65, MgSO,-7H;0 1.00, g/)o| Pridhan
& Gottlieb trace salts(CuSO,-5H,0 0.64, FeSO,-7H,0
0.11, MnCl,-4H:0 0.79, ZnS0,-7H,0 0.15, g/l) | =% 1 m/
A7k wiR)ol] 7+ &2 9(1%, w/iv)E H7kste] uf gt
Ak o] w "ol HrtEZA 942 wiX|E negative,
D-glucose”} 715 wix]& positive controlZ 3}e] H]
3G TH25). A o]-8Ae 7| Eu)X]|(D-glucose 10,
MgS0,-7H,0 0.005, NaCl 0.05, FeSO,-7H;O 0.0001,
K.HPO, 0.01, g/l 7 AxR0(0.1%, w/v)& 715k

o, 718} A]E negative, L-asparagineo] Hr}=l w3
£ positive control® 3le] 2 P& AL E wwaldct
(25). FBA HAAL Williams 5(26)9] wy 122
g Al g A2 Goodfellow & Orchard(29)4] pa-
per-disc o2 7t Fxo] A iyt = &) 3e
ARE BRIk 282 g E8 AL glu-
cose Al glycerolel & modified Bennett wj=]ol| 7t
33HE-S A7k Wl F colony = L o} 9] clea-
ring zone| ¥4 & VFsICH27). 9 2L B
Wod FAlE EAE 94 Bergey’s manual(26)° }
ehd ubAd o] 543} v sl 9.0 2= Streptomyces
& FF9o EAL data based} slo] gE|BF EE
% TAXON program(30)& o] 43}ed B} A3 54E
A =8k

a5 o 0@

AP-M Xajix| dirFEo| 2] ¥ KA

AFstdtAa e EFYARSE B B Z4F
EF AT wkdsde] AP-Mo| i3 AHsddE
ZAL8le o] F 7% A EAHE el SL20209 7
FE Adstgdr). #F SL20209+ Bennett agar plate
o 2] v eF 27\l = Bk o] FAME WA A}t
ok 49 FRE] 23] dark brownish grey 72
spore massE 3Astgon, wixjU = WL sybstrate
mycelium& dark yellowish brown 472-8 ‘jel|ic}
(Table 1).

A Aoz B3 AIKFig 1), A3 e ExAEL
H§A3tZ Qe 74 A =Z7)E 0.7~08X1.0~1.1pum
o]gjew EHo] smooth typeo]ir 2z}t chain & 20~30
el EaE Astgc). 3 SL20209= 25~30C
9] =AM FFo) /M st e 10T H 45C
A& A3 A=A ¥ 3H 3 pH 4.30)v} pH 10.001] A4 %
353 W8S BHcKTable 2). o] #39 HAE 714
23]E2 L, L-diaminopimelic acid(L, L-DAP)E ¥3§
She Zle 2 vehd vbd ST Streptomyces 49l
48 702 FAH dubH o2 Shreptomyces 58
A ZH ] peptidoglycan o] % &9 L, L-DAPE
Eiehe Zleg 4 Uok3l). 7HA Mie A

Table 1. Morphological characteristics of SL20209

Dark brownish grey
Dark yellowish brown

Color of spore mass
Color of substrate mycelium

Colony size Discrete
Spore chain Spirales
Spore surface ornamentation Smooth
Spore size 0.7~0.8X1.0~11 um

*Cells were incubated at 28T for 14 days in Bennett me-
dium.
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Fig. 1. Electronmicrographs (SEM) of spore chains (upper)
and spores (lower) of SL20209.

Table 2. Cultural and physiological properties of SL20209

Growth

Optimal temp. range 25~30TC
At 10T No growth
At 20T Growth

At 37C Growth

At 45C No growth
Optimal pH range 6.5~7.0
At 43 Growth

At 10.0 Growth
Diaminopimelic acid L, L type
Diffusible pigment Negative
Melanin production on

Tyrosine agar Negative
Peptone-yeast iron agar Negative
Nitrate reduction Negative
Hydrogen sulfide production Negative
Catalase Positive
Lecithinase Negative
Lipase Negative
Urease Positive

*Cells were incubated at 28T for 14 days.

Table 3. Cultural characteristics of SL20209 in ISP media

Tryptone-yeast extract G; Poor
agar(ISP 1) AM; Poor, pale greenish
yellow
R; Pale greenish yellow
SP; None
Yeast extract-malt G; Abundant

AM; Moderate, Dark

brownish grey
R; Yellowish brown
SP; None

extract agar(ISP 2)

Oatmeal agar(ISP 3) G; Abundant

AM; Abundant, Dark
brownish grey

R; Soft reddish yellow

SP; None

G; Abundant

AM; Abundant, Dark
brownish grey

R; Yellowish brown

SP; None

Inorganic salts-starch
agar(ISP 4)

G; Good

AM; Abundant, Brownish
grey

R; Brownish yellow

SP; None

*Cells were incubated at 28T for 14 days.
G; Growth, AM; Aerial mycelium, R; Reverse, SP; Soluble
pigment.

Glycerol-asparagine
agar(ISP 5)

3lA] ¢¥ekon peptone-yeast extract-iron agar(ISP 6)
4 tyrosine agar(ISP 7) plateo] A melanin Y4% A
Aslz] ekgrct. A 9 H.S A 5o] glgle™ ca-
talase®} ureased AJ4t3l= HhH lipaser} lecithinase+
AAbsbA] Zslsdch

3, 715 ISP wix|o| 1] A§-& 4 5E H#Table
3), HE-E-2] wiA|ol| A AKo] FF T 7] M7
4 reverse color7} 2&F7F 4 2 A vebytel 22 try-
ptone-yeast extract agar(ISP 1) plates|*] AS-o] 713
EFsHa Z1FAE] AZ2E g R eiR|d e
B brownish grey #A|do]A|%} pale greenish yellow
A e

&% SL20209+ D-fructose} D-mannose 2] %€t
3, L-arabinose ¢} D-xylose$} 22 ¢ ¥} 18] 3 D-cel-
lobiose, maltose % D-melibiose £¢] o|gFE& <4
Bardog sk wjAoA vl G5y W8S B
21} adonitol, meso-inositol, L-rhamnose, D-melezitose,
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Table 4. Carbohydrates utilization of SL20209

Adonitol — L-Arabinose +
D(+)-Cellobiose + Dextran —
D-Fructose + D-Galactose +
Inositol(meso-) — Inulin -
D-Lactose + Maltose +
D-Mannitol + D-Mannose +
D-Melezitose - D-Melibiose +
D(+)-Raffinose + L-Rhamnose -
Salicin + D-Sorbitol -
L-Sorbose - Sucrose +
Trehalose * Xylitol +
D-Xylose + Sodium acetate -
Sodium citrate + Sodium propionate -
+; Positive, +; Weakly positive, —; Negative.

Table 5. Nitrogens utilization of SL.20209
D,L-o-Amino-nz-butyric acid —
L-Arginine +
L-Cysteine +
L-Histidine +
L-Methionine +
L-Phenylalanine +
L-Serine +
L-Threonine +
L-Valine +
Potassium nitrate +
L-Asparagine® +

+; Positive, + ; Weakly positive, —; Negative, *Positive con-

trol.

Table 6. Antimicrobial activities of S1.20209
Escherichia coli AB11513 NI
Salmonella typhimurium TV119 NI
Staphylococcus aureus R209 NI
Bacillus subtilis WI
Candida albicans 1IF0O1594 WI
Aspergillus niger I

NI; No inhibition, WI; Weakly inhibition, I; Inhibition.

inulin, dextran®} sodium acetatet} sodium propio-
nater= T BRAEQo R o] 831x] E3}3th(Table 4).
EE AP o)l4Add glejr] D,L-a-amino-n-butyric
acid& A gk o9 olvxibg o] &F 4 glgleH
E-3] L-asparagine, L-phenylalanine, L-serine % L-th-
reonine 5= XTI wiA| A 2 Al wld -
T3 A5E B F¢cKTable 5).

AAHE- vl R el A 47 AetejokEl F5 SL202099)
s oFed ol 40 WE paper disc 2 E IF8AA-E ZA)
2 AN Table 6), Escherichia coliv} Staphylococcus au-

Table 7. Degradative activities of -SL20209

Adenine + Allantoin -
Arbutin - Casein +
Chitin - Elastin -
Gelatin + Guanine +
Hypoxanthine - Pectin -
Starch + Tyrosine +
Xylan - Xanthine -

+; Degradation, —; No degradation.

Table 8. Growth of SL20209 in the presence of chemical
inhibitors

Sodium chloride Crystal violet

7% + 0.0001% +

10% - 0.001% -
Phenol Sodium azide

0.05% + 0.01% +

0.1% + 0.02% -

*Cells were incubated at 28C for 14 days in the modified
Bennett medium.
+; Growth, *; Poor growth, —; No growth.

Table 9. Resistance to antibiotics of SL20209

Antibiotics MCI* (ug/ml)
Cephalosporin C >200
Chloramphenicol >200
Cycloserine(D-) >200
Erythromycin <10
Lincomycin >200
Neomycin 10
Oleandomycin <10
Penicillin G >1,590 Units
Rifampicin 50
Tetracycline >200
Tobramycin <10

*Minimal concentration of inhibition.

reus®t 7 Gram 4 AlF-& A2 Bacillus subtilis,
Candida albicans 2 Aspergillus niger®] &< x| &)3}
Aok Z4E 9d =v 2EA BERAEY BEi5e x
Al 2 Z3HTable 7), adenine, gelatin, casein ¥ gua-
nine 59 A FA=E¢ o} arbutin, allantoin
2 elastin 5 F33HA] Eohs A2 epdrh =3l
TF SL20209< 7% ¥=4 NaClelA zHd 4 qisloy
0.1% phenol®]t} 0.01% sodium azideol] 4 & v) 23} =] qt
Ago] 753t tTable 8).

g, 7HE S AAlol digt A& 2418F ZA3KTable
9), Al x4 A& A 3= cephalosporin C ¥ penicil-
lin Go} 22 B-lactam Alde FPEAdE 73 =3}
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Table 10. Identification of the isolate SL20209 to the major clusters of Strepromyces by TAXON program

Maior Taxon Taxon 95% Taxon % Prob. of strain Willcox

J distance radius further away probability
29 (Streptomyces lydicus) 0.4225 0.3805 0.2222 0.999551
31 (Streptomyces antibioticus) 0.4928 0.4108 0.0069 0.000336
19 (Streptomyces diasticus) 0.5035 0.4644 0.5231 0.000112

Table 11. Identification of HMO, centrotype, best-matched strain, outer-most member and the isolate SL20209 to the major
cluster 29 by TAXON program

Members of cluster 29 Taxon 95% Taxon % Prob. of strain Willcg}f
distance radius further away probability

SL20209 0.4225 0.3805 0.2222 0.999551
HMO 0.1986 0.3805 99.9807 >0.999999
Centrotype (Streptomyces sioyaensis) 0.2374 0.3805 99.2684 >0.999999
Best-matched strain (Streptomyces griseoplanus) 0.3399 0.3805 31.3235 >0.999999
QOuter-most member (Streptomyces platensis) 0.4078 0.3805 0.7665 >0.999999

Table 12. Comparison of taxonomic unit characters between member organisms in cluster 29 of Streptomyces and SL20209
by TAXON program

Taxonomic unit % Value in Isolate HMO in Centrotype in Best-matched Quter-most
characters cluster 29 cluster 29 cluster 29 strain® member ©
RFS 1 - - - - -
SPI 99 + + + + +
RED 9 - - + — +
GRY 91 + + + + —
ROS 1 - - - - -
PIG 1 - - - - -
YBP 1 - — - - -
MP1 1 — - - — —
MTY 1 - - - — —
BUT 9 — — — — +
CYS 45 - - - - —
VAL 27 + — - + -
PHE 99 + + + + +
HIS 36 + - - + —
LEC 64 - + + — +
LIP 18 - — - - -
PEC 1 - - — - -
NO3 9 - - - - +
H2S 1 - — — — —
SUB 73 + + + + +
ALB 27 + - — — -
NIG 99 + + + + +
ELA 36 - - - - —
XAN 82 - + + - -
ARB 99 - + + + +
NEO 18 — - — — —
RIF 9 - - - — -
OLE 9 - - - - —
PEN 91 + + + + —

45C 1 —~ —~ - - -
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Table 12. Continued

Taxonomic unit % Value in Isolate HMO in Centrotype in Best-m{atched Outer-most

characters cluster 29 cluster 29 cluster 29 strain® member ¢
7NA 55 + + + + -
01Z 18 - - + - —
PHN 9 - - - - -
suc 73 + + + + +
INO 91 - + + — +
MAN 91 + + + - +
RHA 18 - - - - -
RAF 82 + + + + +
MEZ 82 + + + + +
ADO 82 - + + + -
MEB 82 + + + + +
DEX 1 - - - - -
XYT 55 + + - + +
Matched 43 35 32 39 31
Mismatched 0 8 11 4 12
SSM value (%) 100 81 74 91 72

Willcox probability 0.999551 >0.999999 >0.999999 >0.999999 >0.999999

2S. sioyaensis, °S. griseoplanus, <S. platensis.

Ad-& Rl vk, erythromycine]i} oleandomycin} 2+-&

macrolide 3FAEA&= vl-$ e A3AS 2ot

TF SL202099 EN Hlu U $2|8H

olAe] e stA, wokstA, A=jsty 9 el EA L
Ed® #F SL20209= wWAld 5 Streptomyces <
F3= TFYE & 5 Uk 39, Streptomyces o
2 34" o5 SL202092] &AL Streptomyces TF2)
5/d% data base3} 3t FE]P-FIEZF 3 TAXON
program(30)& o] &3le] B #3F9 FezASs A3}
st Table 1004 B wle} 7ro] SL20209+= TAXON
program®] FFH(major cluster)S £ 3 29(Strepto-
myces lydicus)oll A Willcox probability7} 0.999551 o4}
olm tE FFEAE Hou: Y53 Forg 4 =2
TF7F FTA 299 & sleAe] ¥& Ao FA
= Th26, 32). =3, ¥-2]5 SL20209¢) Taxon distance
(04225)7} F1% 299 95% Taxon radius(0.3805)x.t}
A =3 724 299 F 22 member(out-most mem-
ber)¢] Taxon radius(0.4078)2c} Z zo = vjelytc}
(Table 11). =3}, % probability of strain further away
(0.2222)7} wi-¢- w2 Ao Mo} 73 299+ &3l
29 742 71& memberRti= FAlo 2 XHEE ] W
Hojx 9le HoeR wEg]ch

FTA 299l 1159 Streptomyces TF7+ E 53]
Q12.5(26) o] = Streptomyces griseoplanus’} ¥- =
3 SL20209¢) 713} 24 % F5(best-matched strain)
2 Jepygr} B2 SL20209E 713 24" #3534 St

=

reptomyces griseoplanus, centrotypedl S. sioyaensis
2] Taxon characters @ SSM & v] 23t AHZ Ta-
ble 12¢f) Jjehligic). °ol& F ¥ SL20209%} 713
249 F54 S. griseoplanus T FF A}o)2) SSM(sim-
ple matching coefficient) o] ©}& FFExrr} 7}#
=2 912 Jjepyith o]5 54S Bergey’s manual of
systematic bacteriology Vol. 4(27)2] <}2] Sheptomyces
& FFEH vlms| B A3} Streptomyces lydicuse} )
¥+ A2 ¢ 4 elichdata not shown). 21}, SL
20209 S. lydicus2} Held 2 AejA EA A= A9
o %)3}9] 21} xanthine #3553} L-cysteine, L-valine %
meso-inositol2] o] &AloA] M2 Aulg A7E B S
lydicus ¢}t AP 549 F571 obd Ao E s gl

wrelA], whAdF el F SL20209+ TAXON programel]
A3 FelEA A FEH 299 &3 S, griseopla-
nus2 FAY 4 3o} Taxon distance S|4 & =}
o] Ho|BE S griseoplanus®] I Y HoT wg}
=t

2 <%

Aminopeptidase M A #]A]Q] valistatin®} des-asp*-
amastating AJAtsh= WA #8]5 SL202099] 54¢
ZARIL el 5 AT A, ey g
Aeld EAo 2 R SL20209+ WHIF FollAX Stre-
plomyces Sroll &3h= o2 Jelgton, 43719 2§
29 5422 TAXON program$ o|4-3le] 2|59
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