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Streptomyces albulus WY NS Z5E e -poly-L-lysine2] ¥
Separation of & —poly-L-lysine from the fermentation broth of
Streptomyces albulus

SIE SR u} g o x
Heung-Suk Sun* Chan-Young Park**

<Abstract>

Grown in the secondary broth of production media, the
strain Streptomyces albulus has increased more the
production of its metabolite & -poly-L-lysine, one of
poly(amino acid)s used as disinfecting food additives, than
the strain in the primary culture of growth nutrients.
Having the strain removed, the large concentrate obtained
by ultrafiltrating the secondary culture broth. The
concentrated production broth exchanged into followed by
detecting in UV flowcell at 220nm the peptide bond of the
components eluting the adsorbed proteins and polylysine
with NaCl salt of gradient concentration, and has
separated into five components. Among them the
component in the fourth peak fraction has proved to be
the pure ¢ -poly-L-lysine after the portion being
hydrolyzed the fraction with HCIl into amino acid followed
by being the composing amino acid analysis.
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Fig. 1 Structure of & -PPoly-L-lysine from tLhe
Streptomyces albulus lysinopolymerus..

Streptomyces albulus spp. lysinopolymerus®©
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2.1 € -poly-L-lysine A §4
211 I

W oAg e AEd dFe FYEAE A4S
= Streptomyces albulus spp. lysinopolymerus
24 d¥ AgEsdy+4a (NIBH, National
Institute of Bioscience and Human Techno-
logy, Tsukuba, Japan)olA % wro} A}-8-3}%)
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Table 1.0 YEeERSICE A8 vl Rl A 24A] 3L
aj sl di7]o] ol& HAHWE FAHEY F
2] 2] A1 & AJAksle 22F wlA|o|l A E2E4lS o
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AFE-3l AL, BE5F G4 ofv| Al AAEZ
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FEIEE . £=§ HeYA A S ASF
Al717] 98 0.IN NaOHZ pHE 428 A3}
At}

Table 1. Composition of the culture growth medium
for Streptomyces albulus (GYA medium)

Components Concentration(g/L.)
Glycerol 50g
(NH4):S04 10g
" Yeast extract og
MgS04 + TH20 0.5g
FeSO4 - TH20 0.03g
ZnS0;4 + TH0 0.04g

0.02M KHzPO4-NasHPO4 (pH 6.8)

2.1.3 MAd A (washed mycelium)

12} v x| ol A 24A13F R wj Fale] o7
of =43% HF Streptomyces albuluss 273 °]
of 1W#] 2mm¢l +3e dAIAE A9, o
A E 8000rpmo & 10%37F YA R sl A
nhg 3 48tar g HAWMYGe WHAFHTE
F A Al sl TA fHle] Qe BEES
&3] AAs MAFAE vFEEGAY.

2.2 & -poly-L-lysine?] ¥ ¥
2.2.1 ¥4 344

Streptomyces albulus WY F E& 84 &
2]+ Fig.2o] Yetd niep & fFoz 313
&} % vt

Az gL AATAE 99U v FEtal
Mgz RAyon EaAe Ao )
oke} 12| ele] Felelal 36go] EFE wigeY 3
2 & AU WS 38 E e s f4AE7)
g Al 8000rpmol A 158-37F f14&esle] )
oo gHE FAHE AAsAY. dAE AAT
uj ke 32|ElF 2526 & ¢ 2o A (Ultrafiltr-
ation membranes YMI1, MW cutoff=1000,
Amicon Inc., Beverly, MA, USA)E 42§ o
WAdE AbEEe] wiFdE FFHIHUAY. F5T

w 98 =



Streptomyces albulus W FN 225 € ¢ -poly-L-lysinee] 4
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Streplonyces albulus fermentation broth

1 centrifugation

Filterate
l Ultrafiltration
Concentration of the fermentation broth
! pHBS5 adjustment(0.IN NaOH)
Protein sample for jon exchange chromatography

Mycelia

L
lon exchange chromatography(CM-Sepharose FF)

Fraction collecting

! desalting(dialysis, ultrafiltration)
Pure g-Poly-L-lysine

v
Qualitative analysis

Fig.2 Isolation and purification Flow-sheel of €
~poly-L-lysine from the St. albulus fermentation

222 Eeje e AFN4
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223 AgvlE 1y AY
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AFRANE S8t AFRE aiqt A RvlE Yy
22 (HPLC, Vintage 2000 series, Orom Tech,
Korea):= F 719 # =7} A+ § 709 a9t
Zol AgoA Feld diAE AR F U=
A2l 4 =AUV detector) 2 4] o] ¢l
o = diFe] AlEFUE A ARFY7
(sample injector)@& A RvlE Iy Hx| o5
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ATEHE F45o 4.
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3.1. & -poly-L-lysine %4

g EAY 2L 23 dAERAS gLl
ol AfAdstazt sty &3 ATEAS
H7F8AY, pHY &5 F9 820& ¥M3AZPL
24 uAEe AelgE 2ddlod HFE YAEA
IS F7MA7IE HHE Bo| AT, wERA
€ -poly-L-lysine W #AE Fx3817] 9389
¢ -poly-L-lysine A4k 22} wjA]o] FAAME
2% #H7tslal pHE ZAdte AFE wl= oA
a st dAE AMASIL e -poly-L-lysine A4t
£ 22} wj Ao FHFEA. Fig32 wlFA 2 F
0d F<t wjgN el pHWH3Ie} & -poly-L-lysine
39S B deld. wgYde] pHe +4
Abe] Qb3 o] 98] 420)A 45A 018 FA 3t
ow ¢-poly-L-lysine A& 9UH Hxu
3.6g/L& BTt o]l Fole= wigd ol oF =
2 gl e -poly-L-lysineo.2 ¢l&lo] o] 4z
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0 2 4 6 8 10
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Fig.3 Production of & -poly-L-lysine by washed
mycelium at pH in a medium with 2% citric acid.
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& 8 o aesiedol ¥ Wy HF 9
pH, d¢| AM7i¢t o AMNLA Fol AY.

o] pHe ¢ A7|€ FHE duAdEE
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age ddg sjEAE & e pHZF #HA
oly ®13l= e -poly-L-lysine®| +&& 12|38}
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8tiLAF 3l € -poly-L-lysine®] %5 o]l
Al 717]1e] &% pHE ZAASAY. £§ 45
2 pH859lAe] F&E A4F¥HE 18dly
Tris-HCIZ AAs o dujzlel ofugg
el etz e We FEQ 20mME GA7|E
A 74 sk

CM-Sepharose FF A& z]$ Wl =2 #Ho]
(Bed length)y 68cm® W =43 (Bed volume)
= 53dmeol . o] Y| 8T wlYY AR
20E FYUsta ol ug ARvEYVE
AAEAY. U E BEHIAZN F AFHE
Fe|HAM AlRE FYUIF HE 1583 Al 33
of FAHA P& AEES &S] AA
2M¢e] NaCl& o] &3l M3 ZAANE AAlS
At A Ho|A ko AE AR A
W GG 27t o] Fo| XA ¢fo} w-eE = A o
<> AREY Fyaee] & S8 BAEAN
71 &7l WFF3 vA Y gGAdA s 3438 o
9] 71 &71€ ¥ vA¥ ZAALAMNE AAEA
t}. Fig4e] Aol & 4 K] Fya oA
of d¥o] /& FelHH o|usE HA o
Wy diol S/E EAHUY, ol EEE 4
Fa Y #7188 A1E8lod AlEE€ 2 UE
A azvtEadgy et 4AF 7t E S ofv it
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Streptomyces albulus W o 236 ¢ -poly-L-lysine?| &

= 4 WA 9327t e -poly-L-lysined & <l
stk AAANA FHE 220nm 9] {8
8 u8% n e -poly-L-lysined A A&
o] ¢ 8l2%& wlgde] uiF-Ee°] e -poly-
L-lysined & ¥ UUH.

— Absorbancy st 220nmia.u.]

o 10 40 &0 o 104 110
Tima(min. )

IFig4 Chromatogram of fermentation broth of
Streptomyces albulus with a nonlinear salt gradient
elution

el Axa%e pH 85 20mM Tris-HClgH
FNE Al ARE ARvEIYIT A
o o= Hy I5ME% Zge] F2E A @
w2l o] ajelzl sbEske] F3 A< e -poly-
L-lysine® T84 #&8% 4 UM

3.3 € -poly-L-lysine2] A4 ¥4

Zygo gy g FHE Nof G F
z} ¥-go g ¥AF FAH A AheEEE
o] f¢ ofvn|iAt FAE 4AEA .

wjeke] & o)L ugt ARwEYNE A S
of e ARE A A2vtEaHy LYE ol &
sta] EAgE HA4s A0, Fighol sigmaAle

FAREY vug dA3E FAEAUAG A A
ZolE 2y 05M NaCle] ®3¢ &9
AbR-8le] B3 1mee] f&oR A
W A3E& BAdg o g -poly-L-lysined ##}
2 12700%) cytochrome c® #2 AlZto] -G
o] ¢ -poly-L-lysine wA}#&2 <F 12000 <o
A3l o] Shimaso] FAHT AR} YA s
1% 0] Streptomyces albulusol A ¥ % 5

100 ¢

Molecular weight X 1073
3

Va/Vo

Fig.5 Molecular weight of purified € -PL on a gel
filtration column. The column was developed with
0.5M sodium chloride at flow rate 1mé/min. A. Bovine
serum albumin(M.W.66000), B. Carbonic anhyd-
rase(29000), C. Cytochrome c(12400), D. Bovine lung
Aprotinin(66500). The & -PL was eluted al the
position marked by 'O’'(same molecular weight as

cytochrome c).

V]

Fig.6 Amino acid analysis of acid hydrolysaled of &
~-polvlysine which was collected fraction on the ion

exchange chromatography.

gk € -poly-L-lysine®l €& & & AAH. 7 &
-poly-L-lysine 4% 9 AA 374¢ ¥ =
& wa glale] 2571014 307 A X2l Shima
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ol An7t AFINALE & F AAG.

e —poly-L-lysine #]4l(Lysine)e @& F
FAZ FAeR ZteiElE FAS 3 A Tt
3l &2 ofw4be 2l4lnte] ZHA|E|ojof & a1
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FEdE g ofvAl A AR Fig.6olA
o o] #Alvte] A Eo] v WA ¥ AV} &
% e -poly-L-lysineld & &% 4 AAH.
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2 ALY, E£F WAHORFE -

Poly-L-lysineg® <¥°ol& 2§22 CM-
Sepharose FF& ©] &3] & 2|8t
1) ©ager 1a djxe FeAd 50g<

aF3s 0gos o A 2a 6 xe 74
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2) T Streptomyces albulus® A|A A&
2t vk wigHE Feolod st 26w FE
g FHUMLAE A FolL wF4%
CM-Sepharose FFol| o] &n$AIZIFE H&o
2 BAEANE AASA wgdFT E£FHE e-
poly-L-lysine€ ¢34 &2 5 AU

3) 48O g Ao FiE AHAEES €A
AF 2 89 A% A A 78 &9
ofu| At FAANZERE 4HA BEHEC] -
poly-L-lysined & & <213} %},

A

E e Aot a7 asdy) el o)
o) fol 7l AT}

= TR

1. AdwAe 282, "AE ¥ e AL

(1991)

T3,

2. &3, AEFH 4, MDA ddAH ER
A+ G A F7HEole] o] &, 23(4), 68-77
(1990)

3. ol¥8F, AFHZEY JMda A, 4F g
3 Akd, 25(2), 106-111 (1992)

4. Franklin Lim, Microencapsulated islets as
bioartificial endocrine pancreas, Science, 21,
210, 908-910 (1980)

b, B. S. Jacobson and D. Branton, Plasma
menbranes @ rapid isolation and exposure
of the cytoplasmic surface by use of
positively charged beads, Science, 195, 302
(1977)

6. BEIFIERL, HN V22t 2 LREDBRAF
TDOME, PN 7—FHL4 xR, 32(4),
67 (1993)

7. M. Kunioka, Biosynthesis and chemical
reactions of poly(amino acid)s from micro-
organisms, Appl. Microbiol. Biotechnol.,
47, 469-475 (1997)

8. Shoji Shima, and Sakai H. Polylysine
produced by Sireptomyces, Agri. Biol
Chem., 41(9), 1807-1809 (1977)

9. Shoji Shima, and Sakai H., Poly-L-lysine
produced by Streptomyces. Part [II.
Chemical studies, Agri. Biol Chem., 45,
2503~ 2508 (1981)

10. Shoji Shima, Fukuhara Y., and Sakai H.,
Inactivation of bacteriophages by ¢

-poly-L-lysine produced by Streptomyces,
Agri. Biol. Chem., 46(7), 1917-1919 (1982)

11. Shoji Shima, Ohshima S., and Sakai H.
Biosynthesis of & -Poly-L-lysine by
washed mycelium of Streptomyces albulus
No-346, Nippon Nogeikagaku Kaishi, 57,
221-226 (1983)

12. R. F. Itzhaki, Colorimetric method for
estimating polylysine and polyarginine,
Anal. Biochem., 50, 569 (1972)

(1999 24 209 #97,1999'd 449159 A 9)



