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Anti-Cancer Effects of Peptides Purified from Culture Supematant
of Lactobacillus casei
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R&D Center of Cellbiotech Co. Ltd.

ABSTRACT

This study was conducted to isolate protein components from culture supernatant of Lactobacillus casei. and measure anti-cancer
activity. The protein components were isolated A and B on Ultrafiltration membrane(3, 10, 30, 100 KDa). And the protein
components A and B were isolated fractions(number 3~9) on FPLC.

Experimental studies were progressed through the cell cytotoxicity and anti-cancer activities. Cell cytotoxicity test using human
kidney normal cell(293) showed cytotoxicity of below 20% by the protein components A and B(100 g/mL). The anti-cancer activity
was increased up to 70% by the protein components A and B(100 s g/mL) in AGS(stomach cancer), A549(lung cancer), MCF-7
(breast cancer), SK-OV-3(ovary cancer) and LoVo(colon cancer). Cell cytotoxicity test was showed cytotoxicity of about 50% by the
fractions(number 3, 8, 9) isolated FPLC. The others have not the cytotoxicity about the human normal cell. The anti-cancer activity
was increased up to 70% by the fraction number 7 in cancer cell line. Therefore the components isolated from culture supernatant
of Lactobacillus casei were showed anti-cancer activity.

(Key words : Lactobacillus casei, cytotoxicity, anti-cancer activity, culture supernatant)
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o 7 7%elE A7 A8 (Raiboud, 1980), B EoHAYE0 = T o)§ 747} vhS- oA ATKLilly and Stillwel,
et al., 1981; Reddy et al., 1973), @4 | ~HE A SHMann 1965 ; Kang et al., 2001). T3}, H AT Aw} & ) -3

and Spoerry, 1974), HIEFZIS] FHJ(AIm, 1982) T2 X7l A 7ol 9A], FEAMS, FoAET, G o)A =7, &
HuEJt). 53] Shackelford(Shackelford et al., 1983) 5= = ZY2HE A, 18 =2 £ A AFo 483
Streptococcus thermophilus<} Lactobacillus bulgaricus &8 & gokst Aed 7)15S ggsls Ao 9lAgw glon
7} B dimethylhydrazin hydrochloride(DMH)ol| = -9} | (Gilliland, 1989), G2+ A BAL vIZ3E 7154 o]] Ful
ol B} dxstrhal Skl F A7 vle ST EBHQ BollA s
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F-o]tH(Mugitani and Furue, 1987).

B AFlA ikt W A E TFo el 9
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1. Lactobacillus casei?| H{QF & HIFE2| £

Lactobacillus caseiZ ¥ %3}7] $8}ed vl X]|(Glucose 4.0%,
Soy-peptone A3 1.5%, yeast extract 1.0%, K:HPO, 0.1%, sodium
acetate 0.1%, diammonium citrate 0.1%, MgSO,4 0.01%, MnSO4
0.005%)Z A|Z3}a, oJ7]el Lactobacillus casei 52 H=
(7] BE 55 05%)3te] 37 CollA ¢F 13~14417F St ul
Fettt. i FAIe] pHE 55~652 A

¢ o} o] w3k U2 Lactobacillus caseiS A A3}FaL vl
FERRS A7) Hal, dAEe7]E o]&3ted, 8000xg=E 20

F 94 B8kl 045 ¢m =27]9] F=9H(pore membrane,
Millipore, Bedford, Mass.)2 S2A|A TA|7} EEE] A k&
H FERES Ao} Aol ARSIt

2. Lactobacillus caseiQ| H{Y=0|A A ZE|
EN |

oA A== Lactobacillus casei TF¢ vjUFES ool
£ WA (SK-104, 7FAE Na'd), 20]& wEX|(PA-412,
4a7), Cl &) 2 ol wFA|(HP-200E ©]-83t] A
Agstar, 47 A A2 wjFEl AR F(ammonium
sulfate) S HF B % 70%7}F H 5= 4ToA 447t B¢t T
3o wwRkelITh wHk 3, 47Tl 4 8,000xgE 2087 914
st @l AS JHA7A, JHE ddS 50 mM
Tris-HCI H#(pH 7.0)= &3A1A T dS Fejetdch

3. a

FEE S-S ] s, wEEA T 3, 10,
30, 100 KDagl 32| o = (ultrafiltration membrane)-& A&
392, 250 mL Stirred Ultrafiltration Cell(Milipore, model
8200, USA)S ©]&-3t =33t 5% <41 30, 100 KDa
3le] ofyukS Alg-ste] E313h=(flow-through) &-<4-8 1
i1, 3, 10 KDa §+2] o7uhS ARg-ate] F5 s Ao HF
3~100 KDa, 10~30 KDa2] F 7}#] a%ES o] &3t A
Aol A&

4. THEEIOf HF|

o] FE5E A Aot GA4S 7HAE S-S FAS
7] 913 A4, FPLC(fast protein liquid chromatography, Sephadex
75, Amersham)< 33ttt A1 H o2 AFR-E buffere
0.05 M9 212k 2 0.15 M g3hIEFo] 3% pH 7.29)
LAE AMEERL, F5ES 05 mUESE FAsIE e
A 8-S 1 mL2~4 mg/mL)E 3Fa Z+-S Superdex 75(%
2] Mr=3,000~70,000)& A&-3}e] a3} 3~100 KDa,
10~30 KDa®] @4 5=59] fractionS fraction collector
Z 7} 3 mUfraction® 2 A Z 3]4ste] A g ol ARS-SEA
=3

5 S=ME HY

B Ao o]83 FEANEE FA AEZ = 293(Kidney,
normal)S ©]-83F 3, YAMXEFZ= AGS(Stomach cancer),
A549(Lung cancer), MCF-7(Breast cancer), SK-OV-3(Ovary
cancer), LoVo(Colon cancer)S ©]-83}91, ZE AEF<
Korean Cell Line Bank(KCLB)Z H-E] T3t ARE-3}3Th
Zy Az o] v 10% fetal bovine serum(FBS)Z}F 100 unit/
mL<] penicillin/streptomycing 1% 7} MEM HJ<] 2
RPMI1640 B} | & A}&-5}e] 37°C, 5% CO, incubatorol] A wj
&t

6. &2t 2 EF(MTT assay)

Lactobacillus caseiol 4] #2]gk @d Aol tjsh &<t
a3E =A317] 938l Charmichael 52 Bl wlg} MTT
assay(Charmichael et al., 1987)S A3}t 3-(4, 5-dimethyl-
2-thiazoly)-2,5-diphenyl-2H-tetrazolium bromide(MTT) assay+~
Gragangtgo oste] =gkl =84 711 MTT
tetrazoliume HAAME g= HlFE4 MTT formazanl2
A= HEZEYoLY] 58S o]&dte AAPHOR
MTT formazan9] &%=+ 540~550 nm2] o)l A Hdj7}
=™, o] 3gdA FFE FRET Aol tAt 94
gk AlEo] TEE NGtk S A4 AlE B dHEFE

24 well platecl] 273 =] A Z(4~5x10° cells/mL)S 900 xL
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FE-F3}3L 37°C, 5% CO; incubatorol] A 24A]17F vl 3k & tf
A AEE 100 «LA H7Vela o] 37T, 5% CO, incubator
oA 2441 7F vl kst & MTT solution(0.5 mg/mL)= Z}+ well
o] 100 xL¥ Fof formazans &43A17]7] Slaf 4x17F B¢
37T, 5% CO; incubatoroll A vl eFghc}. ulj ¥t 3 aspiratorZ
Feds 2A=HA AAS $ dimethyl sulfoxide(DMSO)
£ 7} wellol] 300 pL¥ H7F = &2, ol F& oA 30&3t
Hk-3-A)1A formazans <1 3 96 well plate® 200 pLE &
7] ELISA reader(Biotrack Il plate reader, Amersham)< ©|-&
ated 540 nmoll A FREE S5t A AE F HEF
o] % A aFE SAATh AE A A E9= o
=+ 22 AL o g2 FEtsith

Growth inhibition rate(%o) :(1— Rt g%g)

FAAT B

x100

Aot o o

1. Lactobacillus caseiQ H{Y=EO|A 22|t THEAE
of =5 U gAl

Lactobacillus casei2] vl &S o]-&35fo] TuaS E2]3k
3 3,10, 30, 100 KDa<] ultrafiltration membraneS ©]-8-3}
HF 2O Z 3~100 KDa(THH & AJ+E A: protein components
A)¥} 10~30 KDa(®H2 A& B: protein components B)2]
Hele] gl AR w5 Azt duld A K Bradford kit)S
Fote] S ks & Aol ARt 18al 53
ol A8 FPLC(fast protein liquid chromatography, Sephadex
75)yS o]&3te] FEE TES #e] A3t fraction collec-
tor2 7t 3 mLAraction®. 2 A2 I g3l gk &4 =
Aol AH&-3Atk. Fraction'® 2 U2 peakS ET) = 349 frac-
tionell 4] 9% fractions ©]-&-3t ¢t A& S4st It
BHE AY L Y= AES FRlsh] 8 Al A8
tHFig. 1, 2).
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O

2. Lactobacillus casei2| H{ZFSOIAM E2|
SHE9 g &9 a4t

Lactobacillus casei®] wj &0l E&]3k dulde 3, 10,
30, 100 KDa<9] ultrafiltration membrane-2- ©]-& Ultrafiltration
07 T3 FFHEQ @F AR Aprotein components A)
9} whula A8 B(protein components B)oll thall A A3 2]
AE 54 9 Az sk A5 oA &4
A9 F /A F5E BT A Azl dis)
B2 AE FA4o] STt S UEhiAIY HaL s

.
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Fraction number

Fig. 1. Separation of protein components A(3~100 KDa, Ultra-
filtration) from culture supernatant of Lactobacillus
casei on FPLC(Sephadex 75) and each fraction(3 mL)
was collected(blue line - protein(280 nm); brown line -
conductivity).
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i<

Fraction number

Fig. 2. Separation of protein components B(10~30 KDa, Ultra-
filtration) from culture supernatant of Lactobacillus casei
on FPLC(Sephadex 75), and each fraction(3 mL) was
collected(blue line - protein(280 nm); brown line - conduc-

tivity).
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inhitéion ratio (%)

_

control 50 100 200
Concentratio (ug/miy

Fig. 3. Cytotoxicity of the protein components A(3~100 KDa,
Ultrafiltration) from the culture supernatant of Lacto-
bacillus casei on normal cell line, 293(kidney).

contrel 50 100 180
Concentration gm0

Fig. 4. Cytotoxicity of the protein components B(10~30 KDa,
Ultrafiltration) from the culture supernatant of Lacto-
bacillus casei on normal cell line, 293(kidney).

of gk Al =4 v Aoz YeuthFig. 3, 4).
57FA] AT T GAE A5 A g F43
An}, ¥ 7] 55 BT BE GAEF diEA = 9
EHoR FAE S A BT} STVehs A EFE e
WA, o] F HA FEEE 100 pg/ml] FEZ F 714
FEEONA BT 70% A= HE A A 53 v

WO ZA F FFEANA FY 2ARE AU J= @d
IS FHratal e Aeg 1 th(Fig. 5, 6). mHEHA
F 7R 9 A F=E<0 &l A E Aprotein components
A) J+- B(protein components B)] &%t a7-E 1}
B+ A4 55+ 100 po/mLE SAIE] A8 A &4
o] 70% A= F T AHRE Ueile S I -

3. A FA =ZHo et 2 & J5ut
FPLCE o]&3}o] Thuld AJE A(protein components A)<};
chuld B B(protein components B)2] &S B3 B

Inhibision 1o (%

Concentration (ug/mi)

BAGS DAGLH OMCF-T B EN-Ch-3 Blavo

Fig. 5. Inhibition ratio of the growth at the cancer cell line
(stomach, lung, breast, ovary, colon) in adding the
protein components A(3~100 KDa, Ultrafiltration) from
the culture supernatant of Lactobacillus casei.

cantral
Cancertration (ug/m ()

BAGS DAELG OMCF-T (] Blove |

Fig. 6. Inhibition ratio of the growth at the cancer cell line
(stomach, lung, breast, ovary, colon) in adding the
protein components B(10~30 KDa, Ultrafiltration) from
the culture supernatant of Lactobacillus casei.

&S fraction collectorE o]-&3le] 23
FHol| AFE3sIG =, B8 peakE T4
fraction2 ©]-8-3}e] At Al 2] /H]}Z =4 ‘;—l A A=
st FAE S FA A0 gk AP s A, 3,
8, 94 fractionol| A= A4 A3 1‘41’6H 50% A= =
=4 :Q‘_JJrﬁ el A L, 6, 7H frac'uonoﬂﬁi Aﬂ}_
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fractionof] X 7 E'_‘—i— Ohﬂ o 3 60~70% AEZ =
A E A5 oA A UrEMWE}Uable 1, 2). ol ¢
+ 7HA %%%011/\1 TS 2YE BEFolA 22 27
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Table 1. Inhibition ratio of the growth at the cancer cell line(stomach, lung, breast, ovary, colon) in adding the fractions isolating
the protein components A(3~100 KDa, Ultrafiltration) from the culture supernatant of Lactobacillus casei

Fraction number 3 4 5 6 7 8 9

293
+ + +

(kidney, normal) 53£2 0 0 0 0 401 47+2
AGS 0 0 31 4 5514 6+2 0
(stomach cancer)
AS49 0 0 0 0 63£1 9+2 0
(lung cancer)
MCF-7 2 0 6 813 6412 0 0
(breast cancer)
SK-0V-3 0 0 4 105 631 5 5
(ovary cancer)
Lovo 0 0 0 0 6422 5 7

(colon cancer)

Table 2. Inhibition ratio of the growth at the cancer cell line(stomach, lung, breast, ovary, colon) in adding the fractions isolating
the protein components B(10~30 KDa, Ultrafiltration) from the culture supernatant of Lactobacillus casei

Fraction number 3 4 5 6 7 8 9

293
: 5412 1745 42+4 0 0 5313 5245

(kidney, normal)
AGS 18+4 1614 6+3 1442 6515 0 0
(stomach cancer)
AS49 0 612 0 0 721 0 0
(lung cancer)
MCF-7 1543 1545 0 1643 70£2 3l 0
(breast cancer)
SK-OV-3 14+2 10+4 0 0 7341 742 0
(ovary cancer)
LoVo

(colon cancer)

¢l Lactobacillus casei% 7]}—01] L 22 715E 7R3 T
off whg} fFAkte] 3 FF< Lactobacillus casei] Ml
Hno.

Il o

A uk o] FZF7) uj Oko}Uﬂ/\i —.—H]QO] ur =23 E2RYH s By 1.0 2 Ultrafiltration membrane
7]
A

1o
l‘

gk
(3,10, 30, 100 KDa) .2 #2] =3 dd =2 g

u] Fo HjkEoA Ea)dt EAo) %‘;T—% %wp Ag% A & A(protein components A)<} ©a)d AJE B(protein com-
EHE eIl o= FF utolQ o efES JhEet=t ponents B)S #2l8to] Aol ARSI, o] =25 °]&
JojA 712 AEE 88E 4 J= /X2 AU YL A sto] B} Mgt E2]E 98l FPLC(fast protein liquid chro-
o]t} matography, sephadex 75, Amersham)2 ©]-8-3to] 2% peak
£ o]§ste] 3HFE 9H7IA] REES Lol ARl AHE-at

2 % At
ol de il EAES o] &5t FAF AlxEe} o
HZ frabel g #4lo] BolAla a9} #EE 78 HNEFZ o] 83l AE 54 L A S oA A4S
2 AFSol AxEHAL FFEL Ak o]2g Fikte] 7] =43 Az}, hld B Aprotein components A)9} THal
5 2 Z =)

Jol & A A B(protein components B)S] E-A HA &
= 100 pg/mLe] FEolA A4 Mo thet M X SA]L 20%
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