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Effects of Bovine a-Lactalbumin Added with Oleic Acid and Microbial
Transglutaminase on Cancer Cell Apoptosis
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Chonnam National University, Gwangju 500-757, Korea

Abstract

In order to investigate the biological effects of conformational changes in the folding state of bovine a-lactal-
bumin (a-La), the protein was prepared and classified as apo form, microbial transglutaminase (MTGase) added
form, or bovine a-La made lethal to tumor cell (BAMLET) form. Apo a-La form showed weaker cancer cell
inhibitory activity (apoptosis) than native a-La, which suggests that the metal ion-like Ca®" had a positive effect,
whereas BAMLET form showed strong cancer cell apoptotic activity. The BAMLET form seemed to be a molten
globule structure that increased hydrophobicity. MTGase added to apo a-La polymer showed similar anti—cancer
activity as native a-La, and it was well hydrolyzed by digestive enzymes. NMR results showed that BAMLET

interacted with oleic acid and produced a complex.
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3 gud ] 319 a-lactalbumin(a-La)S $f 1 L
oF 1.2 go] FHfrElo] glom Eapako] 14186 Daolal & {Zd
o] 4.8 A TlA = 1237]9] ofm|=Ato® ?L”E]‘ﬂ »l
tH1). a-La2 4709 S-S Aol 9Js) ¢Hgal=Ea C
4 J“‘S‘}“ﬂ] ii’ﬂ 2HCrg, CIS)J']' ZELO e 7 "JE
E4& vehdT o] ¥hgE Tl o] 75%“0}5119}

Fol& EA] oo ma} —45240114. kA7 El©] a-La
A Ae ¢ glev &7} 71 € (unfolding) = A
U ethylene diamine tetraacetic acid(EDTA) Z&-&
agent X 2|2 Ca® o] A AR apo E|7} B AL AWits
Z A3 tH2-5). o|Z2 A 2¥H EAEFA = bovine a-
lactalbumin made lethal to tumor cel(BAMLET)Z ™ =
=4 MEZAE (apoptosis) &3V = AR BAuFHUY
6. 7). AFAHFH o2 A AE 9 q-Lal THEE &

rEL

chelation

Ao A 29 FA4, ZEe o8 Wodxd, JuiE 24,
opioid 4, 18t &4 57 2L T3 7S &4}
= Aoz 48 vh8-11). Apo a-La, BAMLET &
S Afsle A9, HY8 vAE AE, FAE Sl
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H *gﬁoﬂ A 7193 EdH2FF el YA (microbial trans-
glutaminase, MTGase, protein—glutamine y-glutamyl-
transferase, EC 23.2.13)& $f @¥d U &2 oy 4
37+ e-(y-glutamyDlysyl isopeptide A3 (GL cross-
linking) & v} SkE 2 (12-14), A2 o8 o]-3he] Wl
o 7154 BHES AT AT AFHIL B
A A= o] grh15-19). 1Y ©] MTGaseE %xﬂ%oﬂ
A7V 35 BAMLETH e 248, 574 FFA L] AR
4, =) S P, $AE ol B ATE
A9l ol Fol4A 3 itk

weba] 2 AT ME - a-Lag apo “JEl, apo il
9] MTGasex 2]7(T), Z18]32 BAMLETS. 2 Ax, &5/
sta 221 A9 R AP Jeol Wek 2o Y
H 7ol W F gt A tatel BastnA e
t} 28] 3 Hep 3B, NCI-N87 &AHEF2] A5l et in
vitro N E=4 S35 FAEAES Hehl= A5 st

A FEE Gotr7] 9ste] DNA 2434, JAC
£ oty Axpdgel A-8ste AlEAE(cyt) Co B,
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Western blot 52 43224 BAMLETY F49A 7]
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Y ME M= B 2MEe MY
B Ago A& native a-La(Davisco Foods Interna-
tional, Le Sueur, MN, USA)< 10 mM Tris-HCI, pH 85
AZ=gdq g stAuct o] a-Laol 35 mM EDTA(Sigma,
St. Louis, MO, USA)E A28+ apo a-Las A =390
BAMLET2 o]F& 3olA &el4iH(Cisi, Sigma)S etha-
nol(Merck, Whitehouse Station, NJ, USA)dl & %23}
23| 71 (Jeio Tech, Daejeon, Korea)®E 448 7+ = g8t T},
o] apo a-Ladl H7}8d Svensson 5(4)¢] W ez}
A Z3FAF Tk T3 apo a-Laol MTGase(®=+= T, Ajinomoto,
Tokyo, Japan)Z 10,000:1(S : E)Z 3A17F ¥vF-A]7] A8 &
apo a-La(T)2.2 wj Aol 84std Helatdnt. AF=
w2} FZ2AZ7|(SFDTS 10K, Samwon Freezing Engin-
eering Co., Busan, Korea) 2 A% & EZ-& dglom 43
g W 7hA] -20°Col A Ws BEE3tHEA ATt A8
A AEFZE AR GAIESQ] Hep3B, NCI-N87, SJS]-
1 cell line(Table 1) 0.2 A] $kaf AEZFE ol A F-Fitol
AF&-3F T

72171 A Al

2 A3 AH-E 7171 54 FH (Nalgene, Rochester,
NY, USA), Al¥ A4 7](Marienfeld-Superior, Lauda-
Konigshofen, Germany), Al # %8 FHA1(100 mmx20
mm, Corning Costar, Corning, NY, USA), QA&7
(Micro 17R, Hanil, Inchun, Korea), &4 %2 7](Combi—
514R, Hanil), &-& ) <7](MCO-175, Sanyo, Moriguchi,
Japan), & "] 7 (TMS-F, Nikon, Tokyo, Japan), microplate
reader(MQX 200, Biotek, Winooski, Vermont, USA), 96
well plate(Corning Costar) 0|12 AFEL 8-anili-
no-1-naphthalene-sulfonicacid(ANS), sulforhodamine B
(SRB), 18] 1L tetramethylsilane(TMS)2 SigmaXle] &+
AlkS A& T

10% formalin €4, penicillin, streptomycin, 0.25% tryp-

phosphate buffered saline(PBS) ™ RPMI 1640 ¥} x| = Life
TechnologiesAHBRL Pro., Grand Island, NY, USA)¢] A&
S AHESEETE Cyt C &S @l d FFolA Flshr] 9
3] MitoScience(Eugene, OR, USA) MS 852 kite} anti-cyt
C+E Pharmingen(San Diego, CA, USA)S. Z HH 4351
AFE3FTh T3 anti-mouse IgG conjugated horse-radish
peroxidase®} ECL plus Western blotting kit Amersharm
(Arlington Heights, IL, USA)A} A& AL&3A T

% E R

& AEF 719, 54 2 WA T2 Table 10 71< 5o
A vkeh 2o o5 Ay 2§35tk 10% FBS, 2 mM
glutamine, 100 units/mL penicillin & 100 pL/mL strepto-
mycing H7bgE vl A S o8&t 5% COxel &4 3tol
37°C F2ufF7IolA v gstAct e Axs AEwd§
A A Al b M Eo] el whet SE 8] s g
AL FAstz, dF Lol 2~33] 80~90% ©]4<] HiA =
w3ty AAEAY. AE FFE 0.25% trypsin/l mM
EDTA &5 |83t GAEZ THEQT, AEFE AX
AF7E A3t A3t AEF RES 98] BE
Al EFE DMSOS FBS7F &3¢ A48 & Alx3to &
Gttt ol FALAE AAAY HIHA B S5
Zetrgo 2 e FARFHE £33t -90°Ce =/ 4
FaLe] E#stEA AREstATh

Sodium  dodecylsulfate
trophoresis (SDS-PAGE)

@l g ol g4 AsS Flstr] Hs8te] Laemmli(20)9]
o)) 9)3 SDS-PAGEE SDS¢} B-mercaptoethanol©]
EASE 271004 15.0% Ejotmdolrfol= Ao A 43
ATt SDSE- resolving A (pH 8.8)%} stacking A (pH 6.8)
S A xsIF o duld Agof A7FFE AlE GFT8d
(1096 SDS, 1 M Tris, 50% glycerol, 4% bromophenol blue,
2-mercaptoethanol)< 7}38FaL 90°Coll A 583t 7143k & &+
A 1.0 mme] Ao A 85 FY3tA 20 mAS] AFHVZ
7195 S AAEAY. 1 AE 0.25% Coomassie brilliant
blue R-2502.2 gM 3}, 45% W3} 10% A4S &3
gk §HoZ galgt & Ty wjo] g Bl HlwEtyh

polyacrylamide gel elec—

sine SigmaAl9] A|ES AFE-3F a1, Dulbecco’s modified HHZ oMM EZEN
Eagles’s medium(DMEM), Fetal bovine serum(FBS), ARG o) M A R D (circular dichroism, CD)& JASCO
Table 1. List of selected cell lines in this study
Cell lines Source Note Media
Human hepatic carcinoma . . . DMEM
Hep3B cancer cell line HBV infected, HBV surface antigen secretion (Gibco, USA)
NCI-N&7 Human gastric minimally positive for vasoactive intestinal peptide (VIP) RPMI 1640
cancer cell line receptors and lacked gastrin receptors (Gibco, USA)
SJSA-1 Human bone -~ RPMI 1640

cancer cell line

(Gibco, USA)
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PTC-343(Tokyo, Japan)°ll A3 L& AES= 2EF
A7)17F 28 EBFE=A(JASCO J-72008 AHg-3te] 57

st
2d Ful(quartz cuvette)2 1 cm Zo] &, E33-8 220 nm
oA 260 nm7hA 71284t FHFEAE 1 nm, WA
4 secol™ FA}EEE B3 10 nmE A AFET. BAge
WY V) S3te] BN E AT 2T 2FL PBS
(pH 742 712359},

—

b A
BHEA

M

ANS ¥

ANS &34} B354 (fluorescence emission spectra)< 4
g FWLS 1 cm ZolZ 400 nme} 600 nm(step, 1 nm) =
385 nm¢] ¢ 7] 8l (excitation) 9| A] 25°Ceoll A E33AI (LS~
50B, Perkin-Elmer, Norwalk, CT, USA)E A}-&-3le] At}

FAAZ H 20 yMe] A1ZE pH 75, 10 mM A4k 254
ZH(KHoPOy) 58 Ho = FgAA FHlghnh 28al o]
Al 3 mM ANSE T£AHH 0= Hrtete] 33 #3S vE

e INOVA 500 spectrometer(500 MHZ Varian, Wal~-
nut Creek, CA, USA)E AIE3I9T. 5 244% & A85

FD:09 A7 3L, FABIUEFS o] &3] pH 72
ZA3} AT LYAte A (d6)E A v F5
btk EAEWE WREF E22 TMAG=0E &
3 F44 vlekS(deuterium methanol, Acros, Geel,
Belgium)S AM&-3t9th.

MZAIHEO| I}

AZAAA H7): SRB £A4: F =M 9] aminoxanthene &
9l SRBE o] &3}= o] B8 AxX dag Houghton
C(Zl),] H]-tﬂ oﬂ TI]-E]— o3 A 0].01 A—]] ,] ZN O]L]— E/H_ =
Aetes oz Ay i Aﬂ 2] Hep3B, NCI-N87 2
SJISA-1 AlEel] HZ AFF 3~ 6><104 cells/mLe] ¥%

2 A5 AAEATE AE EHHS 180 Ly 5314,
g2 X& A8V E97FA &= aiATE 200 ul 718l S
=S4 A vago s ARESgl. 42te] rheEeleel A
A AEE WA W HEFZ7) 5, 10, 50, 100 pg/mL7} H=
5 20 uLA 7ttt Al E e} Tk 3ﬂ%°] HZ ¥ plate
= 37°C, 5% CO. 3}oll A 347t vl F & well plateo] F24H
P E= AANES A AL, 10% formalin &< 100 uL=

1217 Bt Ao WX|gt & vietel] FAH formazan 478
P2 FolelHA] ZE wellol HIRE AA
st7] #sted 4~53] MAstATh A=A plateE 2443k
AZ% s 2 welloll 1%(v/v) ZAke] =<l 04%(W/V)
SRBEH-S 100 uL® H7istar 3087 |AstATh o1 &

1% 2Aro 2 4~53] & AlH, AxA17] Fof] 10 mM Tris

c RS

AZ=g M (pH 7.0) 200 tLE HA7138le] A AE Zojd 3
microplate reader(Molecular Devices, Sunnyvale, CA,
USA)E ]85} 540 nmell A 3 =S =439 TH22,23).
Z4% FFEE SRB 98571 Zolde AEdTS G
7122 o] g2 Aolde Mo} vldEstATt 72t A8 9
LD(%)E v’ 2 MXIE 50% #AaA7]=d 2R3 A7
9] &< LDso(mg/mL)< T3t
Cytotoxicity (% inhibition)=(1—"T/C)x100
T: ¥hg<t] Ht Abs 3, C: Za9] 4 Abs #
A X Fehstd F7h: SISA-1S RPMI 1640 #i A2 8 %
—?—, cover glass7} 2% 12 well platedl] 3x10 cells/well
E2 53t oF <t RERAFH O, 449 A sE
%17}6}04 5% COpe] &4 3fell 37°C 28] 7] Oﬂ’ﬂ 2423k
e wgE AT O F AR wiAZ wEgk F oA
27 FAE ) A (Leica TCS SP5/Tandem/AOBS, Leica
Micoscope Systems, Solms, Germany)< ©]-&3}a] A| EA}

2 dEsT

jerL'

O|EZ=2(ot 2 Ht

Cyt C °]%: nEZ=g|o} ¢tol] 3= cyt CoF A|ER
o EAdte AL FEd #EE7] st fF a-Ladt
BAMLETS o] &3l MEAIES F&E3 & AIXE 4%
paraformaldehyde® -2l A 2087+ 1143} PBSE 33
AA3A T 218 o+ blocking € (3% BSA)S ¥l
B ZgA) AT 1:20080 2 A9 anti- cyt Coll th3t A
gk & 4°Col| A 24/‘] b &9t W33 & blocking &<
2 53] AlFsAt. daddA FITCZE 2%H 23 A
1A 98X 7 5 5Q A A3t T 3 A EZe] A DAPI
2 gAste] gFstAT Ao 4L =T HEA
TAEFAE) Y A G5 A Y] =58 wro} 53‘6"?8“]76'
(Leica DMI 6000CS, Leica Micoscope Systems) 2.2 H|E
Zgolo MEA W=z o5 cyt CE FA3IA T

Western blot ¥43: SJSA-19] - a-La, BAMLETS
Agste] cyt C &S A FFoAA Flstr] Hal
MitoScience kitZE ©]&3}e] n|EZ=g]ole} AExA e o
AL FEdaL eyt Co 5 HESAT ¢ a-Ladt
BAMLETS ©]-§-38t] AZAMES =8 5 A2
FEES FRAY FHE AZE AT F Il A

108 =<t vj 39t} Dounce® 23} 7](Thermo Scien—
AR

mlm {o m[m %

g
tific, Rockford, IL, USA)Z & 3}2]71 & RIPA bufferg
o] g3st] MAANE 7R ES FE35H9 A propidium io-
dide(PD7F #71E o] e €9& A3t 12,000x gl A
1587 dAEE & 92 AAES v EZ=Eol U] @i d
2 A4S AEAdY diidE sk

Western blottingS 95l SDS-PAGE=Z #a® ©uiza
S Yol|EZAZ Q2 Y(nitrocellulose, NC membrane)©ll
-

DA 712 A7]o]F58 &FEN(25 mM Tris, 192 mM
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Fig. 1. Cytotoxicity of a-La against of Hep3B cell. BAMLET
is a molecular complex of a-lactalbumin and oleic acid (Cig1) from
milk and converted by treatment with EDTA, which removes Ca”
and by the addition of oleic acid (Cig1). Then cell viability (%)
was tested by SRB assay in human hepatic carcinoma cell,
Hep3B.

a-La apo-o-La

apo-o-La(T)

glycine, 20% methanol)oll ¢ HA7]1H o= o] FAF T} 9]
o]x] NC membrane blotS blocking &Z& 9 (1X TBS,
0.1% Tween—20, 5% skim milk) .2 A& 4417+ 218
sk, AlEd o 153 FAZ s 5t dSA AT
PVDF 9o 22} &-A 24 horse radish peroxidase con-
jugated anti-mouseS 90EZF BFS-AZ] & A Z 3 o}

hanced chemiluminescence(ECL) W02 AA] 7|31 X~

ray 5ol 733t EA3tA T
#1913

a-La0| MZo| MEZMZEZ0| O|X[= J&t

Z+% a-La®] A 2] Hep3B, NCI-N87 SHA| E 2] =0
v X= G dsiA= Fig. 13 20 Yetdth A28 AA
E=wg 3435 7247 Bt A2k 23, Hep3B A £
-Lag A3 FA$ A 5=(0.1 mg/mL)olA= A3} 1
L% Aol AxE 4 A E&o] T8
AYsxo] JEHoE N 44 A& S8t Aw
¢ F %"*E} Apo a-La®] 3% A1 el 9] a-Lacl W}
} A go] Yol Ca”' 3 2 F&oleo] AEE
S AALEHE Ao Btk 959 apo
a-La¥} &#|4te] Add 84S BAMLETS.2 ¥R 33=
T7F 1 mg/mL o]FdlA= AE 47 A
F3)ste] QhAl o] F21S At A Al

FEHOAS BAF S5 Ssb-FESRN FATAE Et 313
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Fig. 2. Cytotoxicity of a-La against of NCI-N87 cell. BAMLET
is a molecular complex of a-lactalbumin and oleic acid (Cig1) from
milk and converted by treatment with EDTA, which removes ca
and by the addition of oleic acid (Cig1). Then cell viability (%)
was tested by SRB assay in human gastric cancer cell line, NCI-

apo-a-La(T)

A& & 4 AATHFig. 1). NCI-N879l 4 LDsy(mg/mL)

}d A9 a-Lad} apo AEfo] MTGaseES =&k
a-La& 3.14%} 3.83 mg/mLE FAMSHA YERE ¥k apo
e a-Lae 861 mg/mLE T4 =4 Utk ole o
E AlEEt apo FH A FEgo] R2keE AALstE
Aoz AZtEth. BAMLET- LDs(mg/mL) gte] 0.14 mg/
mLEX & FAEH4E B AtH(Table 2).

Human a-lactalbumin made lethal to tumor cells
(HAMLET)® a-Laol 2%® Ca”'& AAstaL o] Ao 23
A BRAE olE FHEMN HAZAAME AEZANES
Z3HAYE A Ao A= Aldo] dojuA A= ¥
g3 B EJH24). o] EFA= “ff" 32 a-Lad 23|
Ao 2R FAHM AEANE B4 A &4stEd 1Y
(folding) =} A4+ B2R12H7}F H«l gaddds 2 He
d & Fa3t Aoz ALz H} oo #3te] Svensson 5(4)

&\1
h fo rr
N

L

2 ARZE 715E Ze BEAAEA AE Y gaAls 2
o|, ¥3%, cis T frans 725 LIS FH| Tl S| A7
3ttt o)L w3 FEntEad g B3 A3 s e
o] EX AW Cis0l a-La9t 71 H2 A 534
= A5G e =Yt Bt T3 Cig9 as
£ 719 apo a-LaZ 90% o)A A& 7)== v, Cerill

cse 710% ©]ste] &2 thh Bt o2 CeAl as A4k
= (Cig1:6 cis, Cig2:9 cis, 12 cis, Cig2:9 cis, 12 cis, 15 cis)=
O wre $£go] Yebgtha B agoh4). BAMLET-S &Al

Table 2. Antiproliferation activity of a-La, apo a-La, apo a-La(T), and BAMLET on NCI-N87 and Hep3B cell

Hep3B cell

NCI-N&7 cell

a-La apo a-La apo a-La (T9

BAMLET a-La

apo a-La apo a-La (T) BAMLET

Antiproliferation activityl)

(LDsy: mg/mL) 297 >10 2.04

0.156 3.14 8.61 3.83 0.14

Y Amount required for 50% reduction of cancer cell by SRB assay.

YT means microbial transglutaminase (MTGase) treated.
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Fig. 3. SDS-PAGE analysis of purified a-La, native a-La,
apo a-La, MTGase treated apo a-La, and BAMLET. Proteins
were mixed with reducing sample buffer and then separated by
15% polyacrylamide, follow by visualization with Coomassie Bril-
liant Blue R-250. Mr: marker protein, lane 1: purified a-La, lane
2. native a-La, lane 3: apo a-La, lane 4: MTGase treated apo
a-La, lane 51 BAMLET.

o] ¥z AFsle] AE toZ Sojrla nEZ= o

Aaagsly g 1ES 7102 319 caspasesE T
A7l Aoz Bolt g9k 8L 40714 g2 =
(lymphoma)@} 37 Yebdtha B 8¢ th25). HAMLET
o] ZHoME Z7|Fote HolA fFAFEHA FAPHETH
HAMLET# & £47F A% 1714 o|u 9] 2lgote] 9=
FH T4 79]745:}0%“1 EHE 7T ofolY o HAS
T ATk L A TH4,24,26).

SDS-PAGEX| 2|5t 24

AAF a-La, AFA9A 8] a-La, apo a-La, apo a-La(T) &
BAMLET %< B-mercaptoethanole] &-f3 Sdx79
15% SDS-PAGEZ #243t4S W Fig. 37 22 A%&
AATH

AA A a-La(Sigma)e] 7% 14 kDa2] XA ©d &
Wz Mert g1E bf, 1 2o AFde] FAFA K
Ao doA FEE AA FEH 9] a-La2 A #AEE AL
HA] 14 kDa®] HA]eA Teld w7 215%™ 18 kDa
Heol B-Lgo B FAEE F714Q Ex RIF AT o]

xawzm

OW ox 2

-

1%

= fAES 2, BA, 7k A, olstehd de s Sl
ofsf s EelHA i 2% B-Lgo] 2¥HE Aow

*]‘EE}E} Apo a-La2 At e ¢} FAFHA 2. ¥ MTGase

2] ¥ 25 kDa ©]stol] T&A7F A=tk BAMLET-2

SDS-PAGE A}oll A native @ apo a-La®} fAFsF @l a
58 By

Fj

[AH =

Tl Lac] Fx4 e wat &=
‘g%fi}ﬁ 71%0] Wsld F A= 7hsdol vty dolr
2 ATk A9 Aefe] a-La, apo a-La, apo a-La(T),
BAMLET & oA ojxp7z22] E45 A4F o|d4 37
2 B Ah Fig. 490 Yehd vke} 2o 214 el a-La

OI'J
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rhr rdo
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=
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ooz
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Mean Molar Ellipticity
(6, deg cm? dmol1)

— ~apo-La
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Fig. 4. CD spectra of a-La. Molar ellipticity, [6] has the unit
of deg/cm-dmol. Protein samples were 150 ug/360 pL in phos-
phate buffered saline (pH 7.4). CD spectra of a-La samples were
measured from 220 to 260 nm.

£ 240~230 nm A A 273 el S (molar ellipticity)
2 Holy o|AE7) &4 MEAE 9 apo a-Lae 240
nm SA A EAE B go] A dHY IARY § =

o 7kl spectrum= B¢t 2¥d BAMLETS CD #3%
2 EHL 232 nm Aol A guksta B33 H A ko] 232

nm A §A PP hebich F4o] MBS o helix
27 4YE SEY MEez 4E Fongs

85k A& BAMLETHA 9] CD #3%°] A e = 7
AT ofd FRE AL YSL RYFE Fig 59

ANS & 333%
o g%e] 220
ook% 76‘1* A o

(fluorescence spectrum)e] 239} F-A}3}
nmel o) BAH Bg ghe oAz
o7 YehEd(27), A Ao el g3t
BAMLET®1 A 2] 3ko] 4.95+1.34 deg/cm-dmolZ & 2}o]
7} At} o] AL BAMLETAEl o)A 2 Al = ofyx
NEFEE obd 28y -] ola7x5 Ayl Ao

T T T T
—a&—native a-La |

1000 T

900 [~ -+ - - e o =-—t--—Hd-
\ TN I
800 F — - b AR Neoo . T —apoala |
L |
700 - - - Lo 1o S T . N apo a-La(T) _ |

—8—BAMLET
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300 L
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200
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Fig. 5. ANS fluorescence spectra of a-La. Native a-La (solid,
first line from the bottom), apo a-La (dashed, top line), MTGase
treatment for apo a-La (T) (solid, third line from the bottom)
and BAMLET (solid, second line from the bottom). The low sig—
nal at 400 nm at 25°C, and apo a-La showed significant ANS
binding with enhanced intensity and a maximum at 480 nm, as
expected from the increased hydrophobicity of this fold. AU
stands for arbitrary unit.



W3} CD 239 Az
A E 2R,

- a-La, apo a-La, apo a-La(T), BAMLET
R ) l"ﬁ:X} Atolell %3 Xél-:_g Hletr] 98t FF
= < 32k 727 dastA =
o] A ?%0}’\1 e *3 ol ””?‘ﬂ =EEo] U wEhA
2 oui_lll Eo] ANSQ,]_ 7:151— ].‘— /\47\101 o];}_ ANSE=
hydrophobic 37|l A &3EFHe 7

HAMET o e oA FFEF HuH S BHelv
GH A ATH2R).

ANS= @A FEof #dste] 20 M =2 A3
o 3 mM ANSo|A 9] #3-2 Fig. 59 YEFRT a-La®]
A G e} NG F2RE o)F e oA ANSS FF &
HEPL 475 nm F A F2 < 2ol & Bt A4
e SAAIR] a-Lad AHFHOE e ANS A%

2 Axe 2HE-o] 1Eom, pH 7.5 MGSI
apo a-La2 ANS ZE o] 7} o} 718 FEE UE]
ok ANSY 3% A=+ FHE AIZRT apo AEjelA
MTGaseS 2|3 3 BAMLET JejolA o 7Hastga
g w3 JPHL 475 nmE FAFSEA T o] AL a-Lao]
A A 2 FARIE A3 REF ] A5
AE7F AT 2 W] EAEHA gom, MER
oME &g SAHFTE SalEol ANSZE 28 5 A=
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Cell morphology was visualized by light microscopy. Magnificatioin, x200.
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Fig. 9. Cyt C release from mitochondria for a-La and BAMLET. SJSA-1 cells were treated with a-La and BAMLET (0.5 mg/mL).
After 24 hr cells were fixed and processed for immunofluorescence to visualize cyt C. Images were obtained using a Leica DMI 6000CS
confocal microscopy and are displayed in pseudocolors. Arrows indicate cyt C staining (release or obvious) in the cells.
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Fig. 10. Western blot analysis of whole cell lysates (A) and
cellular fractionation (B) in SJSA-1 cells after treatment
with a-La and BAMLET. SJSA-1 cells were incubated with
a-La and BAMLET (05 mg/mL) for 8 12, 24, 36 hr and subjected
subcellular fractionation.
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