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Strain Improvement of Streptomyces minoensis DMCJ-144,
An o-Amylase Inhibitor Producing Actinomycetes
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Abstract— Strain of Streptomyces minoensis DMCJ-144 was tried to be improved so that it produces much
more the o-amylase inhibitor. Streptomyces minoensis DMCJ-144 was treated with 1 mg/m/ (pH 9.0) of N-methyl-
N'-nitro-N-nitrosoguanidine at 30C for 60 min and irradiated with UV light distanced 30 cm for 20 min. After
mutagenesis, surviving colonies were cultured on the CM contaning acriflavine (10 ug/m/) three times in order
to enhance the mutability. And then through multi-level screening, colonies that a-amylase inhibitor productibi-
lity was improved were selected by modified-blue value method. After third acriflavine treatment, a-amylase
inhibitory activities of selected colonies were found to be much better as compared with that of parent strain.
One mutant strain showed 5.4 time inhibitory activity than the parent strain.

Keywords [] a-amylase inhibitor, mutagenesis, UV light, N-methyl-N'-nitro-N-nitrosoguanidine, acriflavine,

multi-level screening, Streptomyces minoensis.
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AAHo R olohzhd {39 XzWL FA[E o,
g FZEAZ Qs o HEE AF7I7F oEHE
7} 5 o] =t} (Brodbeck, 1980 ; Desphpande 5, 1988).

uleti] g-amylasett a-glucosidaseel] 2]¥F AX43}9]
A ghe o)zl gt AW Eo A Fo {857 o] &%
Zlolt}, o]elzre EH o' oJ2EF2] g-amylase A
AEH} 718} a-glucosidase A sHAEo] AF= ] ok
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ptomyces &l A= glucosidase A#|A|3]  nojirimycin
(Niwa &, 1970) o]l & oF 10043 2] Exo] Hmsgich
Oligosaccharide®] &72ell& Murao 5o X w3 S-AlL
(Murao 5, 1979) Itoh So] 2E§ oligostatin(ltoh,
1981), Namiki 52| adiposins(Namiki %, 1982) %o
gle Actinoplaness oA Schmidt o] E2]% Baye
46097} B 35o) $leHSchmidt 5, 1977). Peptide Al £ 2]
Ea o= Murao S| 23] E.1.% Haim o] ¢tk Mu-
rao &, 1981).
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g Bkl AFHHA B A & FF F modi-
fied-blue value method3 ©]£3k assay system<) 734
Al &ja A=) B@FQl F5 Streplomyces minoen-
sis DMCJ-144 755 o] &3t} o] #59 a-amylase
A8 4L 32 U/mio) i Chung 5 1989).
STHO[H L] 2YLHul 2F

2% glucose, 0.0% beef extract, 0.0002% riboflavin,
0.0002% thiamine-HCI, 0.01% ZnCl;, 0.005% MgSO,-
7TH:0, 0.005% CuS0, 5H:0, 0.005% K:HPO, 0.005%
NaCl2] 24 vz & Azl pH72E shgn} 30C
o] 4] 180 rpm 2.2 57k 3=t ) FslichSeo F, 1992).
el gdo =3

A FAL gamylases} Al RE WA & AFE=
A2 4342 modified blue value method®. &35}«
o] AT A HEg o AA ] A& AAlbstd)
(Kwak 5, 1985).

Percent inhibition(P.1) =X 100(%)
$ellA] T, C% B test, control ¥ blank Z7F¢] optical
density®]t}. 1 inhibition unit= 50% *3]&43-2 Holx=
AELY Yo B 3ot
EXlel H=

Streptomyces minoensis DMCJ-144 ®-FFF sporula-
tion agar slantel] #HE3te] 27+ 1T oA 107} ujek

3te] 283 FAE #4217 F 0.05% triton X —100-2
1ml/slant® 7}3le] SpAdel EAE Bylt) o2 =
S-9x2](15 y, 60 sec) 2. £ & ohg- glass fiber filterZ
ozpsle] AHose FARE AAS T oAl E2}
et JAH=](6,000 xg, 30 min)dle] EA} pelletS
o7 I pellet-& 20% glycerol&<el 107 spores/mi &
=82 dgAH —20T WEzd Zasiech
S0 Hie

UV Irradiation(Saunders and Holt, 1982 ; Setlow and
Setlow, 1963) : £A} Hetll-S AT F 459+
AAsZ 01 M TM buffer(pH 7.0)2 23] A&7 o}&
tha] f1AB2aele] ER} pelletd 0.1M sodium phos-
phate buffer(pH 7.0)¢ll #=A]FtH10" spores/mi). ©]&
glass petridisholl 73 71gA muks] FHA ghael 4]
UV lamp(15 W, germicidal lamp, 253 nm)2 30 cm* 2]
2 A7kg 98] do] (15 sec-30 min)ZEAA Al UV
lampe 15W*] 208 Ao wlz] #HFe| prewarmings
A|AF 3L post-irradiation repairZ BHA37] $13te] oF
Aol A 3087 WA g}, R u) =|(CM)ol| ="d3lar 27+
1T ol 4 447F Wl F3bsic

NTG Treatment(Delic 5, 1970 ; Adelberg &, 1965 ;
Gichner %, 1982 ; Rebeyrotte, 1983) : UV FAldje}
upE7A 2 22 detdlg AAREE & ASdEE A
A5tz 0.1 M TM buffer(pH 7.0)2 23] A= stsic) ohA]
ARl sle] d& EAE 5wl £3k9) NTGEH(1 mg/
m/ NTG in 0.1 M buffer, pH 9.0)e]l #=A]7]3, 30T
o| A 60%7F Zet A ukgAIZ) HHE-E AR
2]5la2 0.1 M sod. phosphate buffer(pH 7.0)2 4|23}

& o] buffere] ®Es}ed platingsti 27 1T o4 4
U7k ol o5l

Mutant Selection and Multi-Level Screening (Alper,
1963 ; Onadipe 5, 1987 ; Witkin, 1963) : UVi} NTG
Aol &%k S¢do] = Aold2 3 Ehe- 5, 10, 20, 30
ug/mle] FEE acriflavine E3Hshe CMul Ao &7
447}t wlekstedcl. dl=% acriflavineo] ¢+ CMwi=]&]
Y A T4 AL A wlgstelcl Acriflavine
g v Aol A Abold2 RS Adksle] opA] FA F
9] acriflavine-s E5s= CMal| Aol &7 Wi J3ll-&
o Adashe Ag Sddel s Addsialck. Add=
A 2he oy wfoFsty, modified-blue value method &
A FAHE FAF] o)Foll M A FEM] HL ac-
riflavine®] Fx& AAI}Hk AAT =59 acrifla-
vinedrf- CMuljA] ¢l 4 32} Ath3}H 4] enrichment &
H5 F7F A1712, AE o mlo A 8L S35k
#Ade] F7Hd Aehg Aussch

d=ldn 3 oF
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Fig. 1. Survival curve of the spore of Streptomyces DMCJ-
144 after UV irradiation.

UV lamp(15 W, Germicidal lamp, 253 nm)< 30 cm
Folof| A A|7Hg el sted(15 sec~ 30 min) Strerptomyces
DMCJ-144 FF-2] ZA} &gl zAlEIGE v A
£82 Fig 13} zgich wladwe] S9els2 244
olf-& AT F 1 &) 01~10% o o JF
iz RaEe gtk £ dd47 0.1~1.0% AE
T Hole A7 ¥ AR 202 20800927,
I %9 Aol 20802 AYPsqck
Mutant Enrichment 2| %|&= acriflavine ST

UV ZEAlol| o8t EHHO| 1 UV =AF Foll, cfefd
FE(5~30 yg/ml)e] acriflavine-g E3s= CM AW
el 2] Wl Bpol-&nf, Fig 29} 2 AESSE =i
At AEEE A9 acriflavined] F=7F =& % 3
43}e] acriflavine®] F=7} 5 ug/mid o 29.2%, 30
ug/mid o 3.2%9ck. 7k =9 acriflavine &% CM
Aol A ARl 2 Agg Ay kst Ad 24&
EFA%EE v, & #F ¥ & A& g4L M=
o] 59 Q=2 A g 4 AxE Ta-
ble I+ FEA5kdc) 2 A3} A2 acriflavine®] £%=7}
10 ug/mid o) 47%] #F7} B FFET} FL A
48 2y o 3¢ Agde 10 ug/mis acrifla-
vine ¢ F%e]4 enrichmentE 44|54},

NTGO| 2lft E¢dtH0| : NTGE Fd®¥He] A3 *
ohokst FX(5~30 ug/mi)9] acriflavine$ *3sk=s CM
A WA AN A e ksld-E W] HERE Fig 24 2]
ZAlE el AE2EL UVel 93 Eddeld e} o)
A2 A9 acriflavined] F57} & 72 7+ acri-
flavine®] X7} 5 ug/mld o 34.3%, 30 pg/miY = 9.6
%Rk 28 Ad B4L £Ae A B w5 B
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Fig. 2. Survival rates of after acriflavine treatment.

Table 1. The inhibitory activities of mutants survived on the
scriflavine contained media

Mutants percentage

Conc. m/
one. (ug/ml) less active than wild more active than wild
5 87 13
10 53 47
20 64 36
30 62 38

Total 100 colonies,

=& A3 FAL Holy Fwe] wFY HlEss
UVell 93k Sdwolufe} v]mate] 108 AHx Pgbon]
A& FAe T 10% AE 943tk
ChobA] A

o8] Ao wpe} UV lampE 2052 FARA|Z] Hes
t}A] 10 pg/ml9] acriflavineS E&3ls CM#A| ()3}
CM+Am| el &A Ao AAe A sdc) &
7] 3akEe] UV &3t o] F depdd: #FE
Jupel ok sl A3 FA-& SA3HS Wy AAE F
Asl4S v 2 59 &A= vlwste] Ha 7+ 0.3%2
24L& EhYE B FF B =2 75 A9 ¢l
oot wela UV light A=%, CM+A # x|l A 330
A3 enrichment 78-S AAstdvk F 14312 94
o] F ol Aopd2 65000370 A E CM+AM=| o] &7
o oFsl ey, 47870(7.4%)7F HASIA T 2AE-E A
ek sk As) ML &g A= Table 119} 2}
2 FFe & nste] A2l &Ade] gAY 50% ]
a2 AstE o] AT 61.5%, 50~100%2 HEHE 7o)
274%o]2, dh2 A& @A) 100~150%2 718
AL 7.7%, 150% o|4 715 AL 33%%c) 74 &4
Holule} 3 FAde] F71E A4 30%2] 5ol e A
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Table II. Mutants percentage after 1st acriflavine treatment

Activity (units)

Mutagenesis No.

<16  16~32  32~48 <48

1 *(40) 22 13 4 1
2 (34) 21 11 2 0
3 (39) 17 17 3 2
4 (21) 14 6 1 0
5 (35) 24 9 2 0
6 (30) 20 2 3 5
7 (38) 28 5 4 1
8 (40) 29 6 4 1
9 (45) 2 14 3 2
10 @) 2 2 1 0
11 (37 18 13 5 1
12 (26) 14 9 2 1
13 (34) 20 12 1 1
14 (30) 15 12 2 1

Total (478) 294(615)* 131274) 37(7.7)  16(3.3)

#( ): surviving colonies on CM+A.,
*( ): percentage.

t}A] 22} enrichmentdt ©}-& Table [112] H=E 3o}

12} enrichment W&} =}27lx 8 & FFHo) #31=
A g5 Aol sk 12t} 16 unit o] 32 A=
72 992 13} enrichment Wb 2] 200% o4
A 7ol 230%%t}. 1% enrichments) ®)sled &
Aol Z7VF ZAL HA A= 552%0)a, @ Zeo]s}
e Ao] 33.6%, 2171 258 o] "R 7o) 11.2%E
AA st o w7 AFSS ¢ 5 gtk 2 B
A Aol =& A9 20%4] 2871¢ TFE uh4
CM+As A4 wokgtF Asl & &3] 5
st gkAEE AEaF 147018 o] oat meal slantol]
npsga A7he) e $4L theo] Table Vel
B vhel o

Streptomyces minoensis DMCJ-144 5 dsle]
el e) 2H4-Eo]A-& w2 3slo] pyrimidine dimerE
A A)#A GC—AT transistion, transversion® -3 x}2]
gehs okr|dls AFAS Al o JEEe] 0.1~
L0%7} == 2ZA& #sich #AH ZAF A7k B Ag
T Az 208-0]gl o Alobd-2. Fzhg o) wl ekl
= 11311 AL ZAs 2 A 2 g5 v)sle] He
25%2) 842 vjehye] k94 Aulel #e] g-amylase
A A Azl Azt ez ke A v|P L FAHE
T sl

%HH, replication fork®] DNA baseE alkylation o
24 GC—ATE transition 3}+= N-methyl-N’-nitro-N-
nitrosoguanidine(NTG)-8- o] FFo] 2 A&&¢] 50%7}
HE=E 1mg/m/ (pH9.0)¢] X2 30T oA 60&7F 1k
< A3 NTG Ag & Aopde Aeke v F39)
v slodew] HF 35%<] $4E 2ol H4] NTG A

Table III. Mutants percentage after second acriflavine treat-
ment

Activity (units)
16~32 32~48 48~64 64~80 >80

Mutagenesis No.

1 *(14) 3 4 4 1 1
2 (10 0 4 3 2 1
3 an 2 8 3 2 1
4 (5 1 2 1 1 1
5 (7) 3 3 0 1 0
6 (9 1 2 4 1 1
7 (8 1 1 5 1 0
8 (9 0 4 2 2 1
9 (15 3 5 5 0 2
10 ( 3) 0 1 0 1 1
11 (15) 0 5 8 1 1
12 (9 0 1 6 1 1
13 (11) 0 4 2 4 1
14 (12) 2 4 3 0 3

Total (143) 16(11.2) 48(33.6) 46(32.2) 18(12.6) 15(0.5)

#( ): selected colonies after 1st. enrichment,

Table IV. @¢-Amylase inhibitory activity units of improved
strains after third acriflavine treatment

No. Activity No.

1~1 120.3 2~1 80.5 3~1 865
4~1 80.2 6~5 642 7~5 76.0
8~8 99.0 9~1 1208 94 92.4
10~5 984 11—5 750 12-4 984
13~9 1754  14~10 852 14~12 1256
wild 320

Activity No. Activity

2o M= AFA FARp]| Az e L u|
A3 WS FAL F AL c-amylase AFHAZ A
AAske frAabel Ws) NTGE) UV light] o3k t-%
F2 FHE 4 Uk

S9ddeld Az 3, Aobde =S mutation enri-
chmentZ $)3}e] acriflavines EF8= CM 8 =] <A
v ekslsdn). acriflavine2 replication 73 % DNA <
Zlejed Afe]e]| intercalating agent® z}-§ she=d] CM
+A w4 Atopg S Adwddte] A wj<kat
F AN F4s HAsE 2 ZR UV light =%
NTGE AHEg AFD 2 F acriflavine S =gk A&
vlmstd F2b A9t " A @Ao] Eopxlon
F742 e el A2 vlwEty UV 2415k o)
108) A= Fgtow 1 #F¢ HNEFE 10% AE &
gk}, o]= DNA base”} frame-shift AFe]E deletion=]
A1} transversion® A X7}, base”} alkylation®e] &
Sqdie]E deg] #AALE} acriflavine?] 2}g-7]40)
o f2§ Aeg AR =23 o A Ao &
TEFE Adsigded, 12 A 98 APedE
2] 5 AlA @Alo] "olA HAAHQ W
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