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Conditions for the Production of Aminopeptidase M Inhibitors by Streptomyces griseoplanus S1.20209.
Hack-Ryong Ko, Hyo-Kon Chun, Nack-Kie Sung' and Yung-Hee Kho*. Microbial Chernistry Research Group,
Korea Research of Bioscience and Biotechnology. KIST, P.O. Box 115, Yusung, Tagjeon 305-600, Korea, 'Depa-
rtment of Food Science and Technology, Gyeongsang National University, Chinju 660-701, Korea — Maximum
amount of the aminopeptidase M inhibitors produced by Streptomyces griseoplanus SL20209 in 500 m/-Erlenme-
ver flask was accumulated after cultivation for 3 days at 28C, thereafter the amount of inhibitors decreased
slowly with a pH change to alkaline. Arabinose, xylose, mannose and soluble starch were good carbon sources
for the production of the inhibitors. On the other hand, glucose was only good for the cell growth but potently
inhibited the production of inhibitors. Natural organic nitrogen sources such as soybean meal, fish meal, gluten
meal and peanut powder were good for the production of inhibitors, however, soytone, peptone and inorganic
nitrogens such as NH,Cl and NH,NO; were poor. Inclusion of yeast extract (0.5%, w/v) or KtHPO, (0.05%)
into the production medium increased the production of inhibitors by accelerating cell growth. The production
of inhibitors was slightly increased on the medium containing CaCO; (0.3%) and zeolite (0.5%), respectively.
Optimal temperature and initial pH range for the production of inhibitors were determined to be 28C and
6.0~7.0, respectively. Employing two improved production media consisting of 3% arabinose or soluble starch,
2.5% soybean meal, 0.5% yeast extract, 0.05% K.,HPO,, 0.1% CaCQ, and 0.3% zeolite (pH 6.8), 1.8-fold increase
in the amount of inhibitors was -achieved, comparing with the basal medium used.

Exopeptidase®] <%<¢] aminopeptidase M(AP-M
<= AP-N : microsomal leucine aminopeptidase, EC
34.11.2)-& peptide®] N-gwte 2 HE §a] opu|eibs
A7 BB FE EZRFY A 2 A
brush borderol] Exjsl= w2 A oo)m(1), AHES
74 A 9 oAl F4A £ 9} fibroblasts, hephatocy-
tes, epitherial cells®] ZHoll &3t #utk ofriz} cere-
bral membranedx Hasle] F3F A17dA9] opioid
peptidedl enkephaling E843sl= 7102 ® ¥
A UTHZ, 3). AP-M9] Az|d 7|sozes WA A
oA @l 43} Fol Abel] =gk 7S peptidesE
FE ofu|xAbs FejAlA 2 H2e 2 F5(peptide
scavenging) Al 8l9(1), ©] #Jl% o2] aminopepti-
dases(APs)& th# A 9] X< (protein maturation), &2
2 £590] zH(hormone level regulation) % HEF
719) =34 Fol Hogth4). ol23 ekt A=A
71%5& 712l 7S APsv) e F-EE A6 A AR
2A(5) 1 FaAel AAFHI o1FY Vv 9 A%
TS Slall Ao ghe] o]Feo] A gk HAY
7HA] deizl APs A& 2= bestating i 2 3}
FFo) 9lom, o]Fe 7k Aeld J WA rlsx

*Corresponding author.
Key words: Streptomyces griseoplanus S1.20209, amino-
peptidase M inhibitors, fermentation, soybean meal

ol 93 A 2Ucke).

Az 5& AEE Fxo AP-M AA s &
Mo EF v|AES WAL R AfAE & sls] on
o} & Streptomyces griseoplanus SL20209 H-2lHTF6) 2
HE] Al 729 valistatin(7)3} 7]129] des-asp*-ama-
statin(8) F AsAE Rt o)lF F AHiAl=
F-2F Y] C-grto] 5 79 valine-s Zsta 9low
N-Zct e 2 = valistatin®] 7-§- phenylalanine$] %
#¢) 3-amino-2-hydroxy-4-phenylbutanocic acid(AHPA)
Z, des-asp'-amastatinZ leucine?] =4 ¢l 3-amino-
2-hydroxy-5-methylhexanoic acid(AHMHA)Z 7z}7z}
A=l peptideXd 3HgHEoIth £ wHdAe AiFF
S. griseoplanus SL202095 )83} flask ol A9
kel glolA Bl W HAJS FAE 7HE )

Hastazt ok
e 3wy

Alek o &4

A F= F= Difco Ah i, A 52 FE Si-
gma AF AFE AHSSIich AP-M A& 84 &34
714-& §47)34l L-leucine-p-nitroanilide S, AP-M
A2+ hog kidney® FE] Fej® & Sigma A=



Streptomyces griseoplanus SL20208 0 2{5f Aminopeptidase M X{s{x{{L2] MM =24 337

of A-8-5 AP-M A sfA] AAbdT+= Taxon
programel 28l EA = Streptomyces griseoplanus SL
2020901 (6), 77 H= 2 zE L wx] 2+ Bennett
agar(glucose 10 g, veast extract 1g, peptone 2 g, beef
extract 1g, agar 20 g2 & 1/o] %3)E AH&33ch
3] A A4S 7] 2l 2| 238 GSS(glucose 10 g, soluble
starch 20 g, soybean meal 25 g, yeast extract 4 g, NaCl
2g K/HPO, 005g8 & 1/} =e)E Al&35loch

a4 AL E 2 WA GSS vfA] 50 miS -3k
gl= hafflee] =& 250m/ 4+7F Z=}2~Fe] Bennett
gt g o g 3E| S griseoplanus SL20209 1A &
Aeretr HJEZF oS 28CoA 247t Alete) oKrotary
shaker, 170 rpm)3t vl ofe}-2- AHETU o & AL§-3heich
AP-M A3l A4l =48 43 A3 T35 bafflec]
el 250 mi()A] 50 mi) = 500mi AHZ Helih=
(A 100 mD)E AF2-3le] 2% AHETHRE gt F F
AdFx71e g 77k wiokstam aiek F A7 HE 05
m/o] vl kS HEld Al EAHS FAsIAT) A5t
AbZgdol wiek F 71 =2 A4S Ho A&
o2 3lch

AP-M X X
AP-Meoll i3 A& &AM =

o?.*’_.

o AAskch AAFAGE ANAE BohD A
45 AW BE FBE FHE, ANAL B
e Asl e WO e DS =2 4o

-
.
D}-—ﬂ‘:’;} .7?}“_-"-" «Sl O 7=]] . T-+

100 207 13
"g\;‘ -4 1%
~ ag .\.\0 7
o 0T 415 11t
-
< a 1102
=]
g - .M _10--—-—1 :E
Q €} ab
o / 3 16
5 40 F - o
. —i - A @ ,,_,"?
fa . o
ﬁ \ 405 3
o ® g A .
f AN w9
A A A A L
0 . i A 1 " | X i . i 0.0Q:'. A4
0 i P 3 4 1)

Culture time(day)

Fig. 1. Time course of the production of AP-M inhibitors
by S. griseoplanus S51.20209.
*Inhibitory activity of 5 W of culture filtrate.
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Table 1. Effect of the various carbon sources on the produc-
tion of AP-M inhibitors by §. griseoplanus S1.20209,

Carbon Sources Inhibition‘“ Final®
(Relative, %) pH
GSS medium 500 9.1
No C-source 25 9.2
D-Glucose 100 9.0
L-Arabinose 700 8.5
D-Cellobiose 400 8.8
CM-Cellulose 35 9.2
D-Fructose 200 9.0
D-Galactose 135 9.1
Glycerol 300 8.8
D-Lactose 25 9.0
Maltose 50 9.1
D-Mannitol 25(0) 8.9
D-Mannose 650 8.5
D-Raffinose 50 9.0
[.-Rhamnose 25 9.2
D-Sorbitol 25 9.0
D-Sorbose 25 9.0
Soluble starch 650 8.8
D-Xylitol 200 8.8
D-Xylose 600 8.5

*Cells were cultured with shaking for 5 days in GSS me-
dium containing 2% (w/v) of each carbon source.
“Relative inhibition showing the maximum activity during
the cultivation.

"Initial pH was adjusted to 7.0.
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Fig. 2. Effect of the concentration of carbon sources, glucose (A), arabinose (B), and mannose (C), on the production of

AP-M inhibitors by S. griseoplanus S1.20209.
Oy 05%, @; 1.0%, V; 20%, ¥; 3.0%.

“Inhibitory activity of 10 W (A) and 5 W (B, C) of culture filtrate, respectively.
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Fig. 3. Growth of S. griseoplanus SL120209 on the modified
Bennett medium containing 2% of glucose (O), arabinose
(@), and mannose (V), respectively.
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Table 2. Effect of the various nitrogen sources on the pro-
duction of AP-M inhibitors by S. griseoplanus S1.20209

Nitrogen sources Inhibition“ Final’
(Relative, %) pH
No N-source 20 8.0
Soybean meal 100 9.1
Fish meal 120 9.1
Corn meal 35 5.3
Corn steep solid 35 8.8
Corn steep liquor 20 8.8
Corn seed flour 80 8.8
Gluten meal 130 9.0
Peanut powder 100 8.9
Casein 25 9.1
Soytone 50 9.0
Peptone 25 9.0
Neopeptone 25 9.1
Casamino acids 30 8.9
NH,(CI 20 4.0
(NH4).50, 20 4.0
NaNQ; 20 8.0
NH.NQO; 20 4.0

*Cells were cultured with shaking for 5 days in GSS me-
dium containing 2.5% (w/v) of each nitrogen source.
“Relative inhibition showing the maximum activity during
the cultivation.

"Initial pH was adjusted to 7.0.
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Fig. 4. Effect of the concentration of soybean meal on the
production of AP-M inhibitors by S. griseoplanus S1.20209.
Oy 10%, @; 20%, V; 3.0%, ¥; 4.0%, [1; 6.0%.

“Inhibitory activity of 5 W of culture filtrate.
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Fig. 5. Effect of yeast extract on the production of AP-M
inhibitors by S. griseoplanus S1.20209.

{; No addition, @; 0.2%, V; 0.5%, ¥: 1.0%, 1, 15%.
“Inhibitory activity of 5 W of culture filtrate.
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Fig. 6. Effect of K;HPO, on the production of AP-M inhibi-
tors by S. griseoplanus S1.20209.

(; No addition, @; 0.01%, V; 0.05%, ¥; 0.5%.
“Inhibitory activity of 5 W of culture filtrate.
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Fig. 7. Effect of CaCQO; on the production of AP-M inhibi-
tors by 5. griseoplanus S1.20209,

; No addition, @; 0.1%, V; 0.3%, ¥; 0.6%.
?Inhibitory activity of 5 w of culture filtrate.
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Fig. 8. Effect of natural zeolite on the production of AP-
M inhibitors by 5. griseoplanus SL20209.
Oy: No addition, @; 0.2%, V; 05%, ¥; 1.0%.
“Inhibitory activity of 5 w/ of culture filtrate.
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Fig. 9. Effect of temperature on the production of AP-M
inhibitors by S. griseoplanus S1.20209.

O): 25C, @: 28C, VV:; 30C, ¥; 32C, [1: 35C.
“Inhibitory activity of 5 wl of culture filtrate.
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Fig. 10. Effect of initial pH on the production of AP-M
inhibitors by S. griseoplanus SL20209.
“Inhibitory activity of 5 w of culture filtrate.
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Table 3. Production of the AP-M inhibitors by S. griseopla-
nus SL20209 on the improved media, ASY and SSY

Components

7 f) ) ASY SSY GSS
Glucose | 1
Arabinose 3
Soluble starch 3
Soybean meal 2.5 2.5 2.5
Yeast extract 0.5 0.5 0.4
Beef extract 0.1
K,HPO, 0.05 0.05 0.025
NaCl 0.2
CaCO; 0.1 0.1
Zeolite 0.3 0.3
Initial pH 6.8 6.8 7.0
Inhibition (%) 180 180 100

*Cells were cultured with shaking for 5 days.
*Relative inhibition showing the maximum activity during
the cultivation.
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