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Abstract . The cytotoxic activity of subcellular fractions in LAK cells derived from normal
spleen cells of inbred WHT/Ht mice was investigated. The cytotoxic activity of LAK cells,
determined by °Cr - release assay with syngeneic tumor cells as a target, was found to reach the
maximum level of 44.2% at the 5th day of cultivaton with 8,000 units of rlL-2/ml culture. LAK cells
lysed by sonication under hypotonic conditions were fractionated into 4 subcellular fractions. The
mitochondrial fraction contained a component which, even at low concentration, had an immediate
cytotoxic effect. The microsomal and cytosol fractions also contained a component which acted
with a larger quantity of proteins and a longer period of incubation time than the factor of the
mitochondrial fraction. These observations suggested that at least two types of cytotoxic sub-
stances, which have different subcellular localizations and mechanisms of action, are present in

LAK cells.
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Cytotoxity of subcellular fractions of murine LAK cells.
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5. LAK#Ifao#EE (Fig.1)

1) B8

BB L -7 vy 2 v, 25mM HEPES &
HO RPMI— 1640 (GIBCO) 2l L1z, 1
By vEERIMBE &%10% FBS
GIBCO) BLU~==v 1 »GH Y v 4 100 Hifr
Jol, AV FreA Y100 g mlEEM
ULpHTA ER B L5 THABL I,

2) BEL

FiRDO &2 LTELRY v Rl X
1000, 10ml % 735 2F v 2 73 X3
(FALCON 3054, US.A) oS ¥ 1z, Thic
recombinant IL-2 (v #4 / ¥8IEK X b its,
PIFr I L —2 &89 ) % 2000 BATml, 4000
HAL,/ml, 8000 BAfr,/mlZimL 37°C, 5%CO,
DA vFax—y—NTHESEL I, EEY
Bliz3H, 5H, SHOIHRARTEL, B&E
fef2 i L A KEfa % EUY U ¢ WER O Tt
MlaERE Lk, T4bb, BIRLL AKHE
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#, =9 RY VoRRBHESE®R (M-SMF, HE
1.090 £ 0.001, HALUAFEFD 3 mlicEbic
HEL, 1,200 X g, 20 SRlE U 7o Bl
DY v ¥ ERSE% [EY LSS < 500 X g
T 3 EEOGEHR, HRRICHERES S, &
MEEOBEEIR 02% bV Y 7y —GB%lT
W E DEED viability &2 v + & 90%
Pk 51,

Spleens were excised from WHT/Ht mice,

suspended in RPMI1640 medium supplemented with 10% FCS.
100 U/m) peaiciltin, 100 wg/al streptoaycin
L

Splenocytes were placed into culture flasks at 1X 10% cetis/10 nl
medrum supplemented with riL-2 [20000/a), 4000U/ni, 80DOG/mI}.
!

¥
cultured for 3. 5 or 8 days

LAK cells were harvested ,and separated with M-SMF (mouse [ymphocyte
isolate solution : Japan Antibody Institute) to remove dead cells,
i

.
washed three times wi th RPMIT64D nediym

Fig.1 Preparation and generation of LAK cells
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Tumor cells (1X10%/m)) were labeled with
Na2®1Cr0, at 37°C for 1 h.

i

washed with medium and preincubated for

2 h
washed with medium and resuspended at
1%10%/ml in medium

25

LAK cells were harvested and separated with
M-SMF from dead cells.

washed and resuspended in medium

]

Effector cells and target celis (1X 10%/well) were
cocultured at 37°C for 12 hours in 5% (€02
(E:T = 100:1,50:1,25:1)

b

Supernatants were collected and counted
with a gamma scintillation counter.

(experimental release) - (spontaneous release)

cytotoxic activity (%) =

(maximum release) - (spontaneous reiease)

Fig.2 °Cr release assay

6. 5Cr release assay'® (Fig.2)

1) B Cr B3

gD - EBEMREE 0% F B SEMN
EAGLEMEM, pHT74 (=v 24, PIFMEM
EBEY) T1 X 1008, ml OB LK
1 X 10°M8 . ml & 7= © 3.1 MBq ® Na; * CrO,
FE—-5v4x74Y b= 7THER ZMX,
37°C, 5%CO, TTH 2 RB & 5 60 43fE
Bk LRSS L oo SUBEM E M T 3 [EhEOEES
#%, 20mlOMEMZNZ 37°C, 5%CO, FT2
BERRE R A 1T » 7o TNEMEMT 3 [EED
Btk 1 X 1008 nlOBEICHZES £,

2) flaEEEERAE

96-well round-bottomed microtiter plate
(Falcon, U.S.A.) i< target §fADE L C*Cr
THEZLAEBEMBEE 1 X10°HE.701n,
effector HIFAE) & L CHEBM, r IL—-2#&
EoRIZZLAKHREEZE  TH100: 1, 50
©1, 250 1 EHBESTRALEENZn L
Ltzo D% 31°C, 5%CO: FT12REEE
L, b7 % Titertek ® EFHEW Y 2 7 &
(Skarton, Norway) & DERELL, K& bE

wEThaEEEE N ve—vvs— (T
o4, Auto well gemma system ARC- 1000)
KTCHIE L, MEREKMEL $ triplicate T

Spleens were excised from WHT/Ht mice .
|
cultured with ril-2

washed and suspended in medium

All subsequent procedures were performed at 4°C.
A
lysed with 5 mM phosphate buffer (pH7.0)

sonicated for 10 sec X 3 times
!

centrifuged at 500 x g for & min

supernziant - pellet {nucieus)

centrituged at 14,500 X g for 15 min

supernatant " pellet (mitochondria)

centrifuged at 48,200 X g for 1 h

final supernatant (cy!osol)—- pellet (microsoms)‘lﬂ(
sterilized by filtration (0.45um membrane filter)
stored at -80C

Fig.3 Subcellular fractionation of LAK cells
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Tumor cells (1x10%/ml) were labeled

washed with medium and preincubated
for 2 h

HEKEE 18:23-35, 1993

LAK cells were lysed by sonication in 5 mM phosphate
with Naz®1Cr04 at 37°C for 1 h . buffer.

I\ Subcellular fractions were separated by centrifugation.

washed with buffer and resuspended
at 1x10%/ml in buffer

]

Target cells (1Xx103/well) were incubated with subcellular fractions

at 37°C for 10, 60 or 240 min in 5% CO2

( protein concentration = 50 or 100 g/ml)

Supernatants were collected and counted
with a gamma scintillation counter.

(experimental release) - (spontaneous release)

cytotoxic activity (%) =

x 100

(maximum release) - (spontaneous release)

Fig.4 °Cr release assay for subcellular fractions of LAK cells
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7. sERaNES OFER: (Fig.3)
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8. MMpIE S O EEERIERE: (Fig.4)
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3 2 ffaEEEHE 10 43, 60 43, 4B§RO%Cr

release assay THIFEEL 1z, 37X b b, EEMA
21 %108 /mldb7b 3.7TM Bg ® Na, *Cr O,
TEZLI0b 1 X 108,701 nl /well T
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ERDH IV o sk BEEEREL 1,
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Fig.5 Cytotoxic activity of LAK cells. Normal spleen cells were cultured with rIL-2 concentration of
2,000, 4,000, or 8,000 units/ml for 8 days. These LAK cells were tested for cytotoxic activity
against syngeneic tumor cells as effector . target ratios of 100 : 1, 50 : 1 and 25: 1 in 12-hr ®Cr

release assay.

Table 1 Cytotoxic activity of LAK cells

Culture days 0 ‘:f 3 5 H 8
rlL-2 Units : ' :
: 0 1 2000 4000 8000 1§ 2000 4000 8000 1 2000 4000 8000
E/T ratio : :
2511 0 13.4%22.0° 3.5+1.7 5.6+2.413.7£2.1 5.5%3.822.2%7.212.3*+1.6 1.3%0.7 1.5%0.6
50: 1 0.640.8% 4.7+2.8 4.552.410.122.8/4.121.6 15.93.6 23.265.4:2.7£1.6 2.4£1.3 5.5+3.3
100:1 0.811.154.7i2.7 10.3i4.419.0i4.5i8.814.0 26.3i7,344.2i4.455.2i2.5 2.6x1.5 7.4%1.7

a : The number of target cells is 1 X 10%
b : mean (%) = S.E.

<—#—3%F v + (Pharmacia, Sweden) 2H U
o

-

1. Bt 3 L A Ko magErE
43

E:THI100:1, 50: 1, 25: 1 TEB%
fTii- & 5, HMRRGEFEHITNTOES
TEBRIAETI CEbh, zoPRIEISH
BMOKBEBTRAE R -1, $HEBEALDE
A, MlagERNE, r I L-208ELs,
target i Xt 3 3 effector MO HAITIS
CTERULE, BAMEAERLADIE | T

100: 1©r IL—2 8000 HAERMD b HRE
BEERBTTOMIZ 44.2% 72 - 7o 5 HEIREEE
i 3 BRI RS chNFEViIEERETE LR L
fobs, SHREEEB T3 HEBBRLD LTE
HHBET LTV, £ TLAKMKaE1L
id, r ITL—2 8000 BfIZRiD & A E
BAEEHT s &icLi, (Fig.5, Table 1),
2. HiRASBOEAETEE

L AKfifd@ OB K 0 4 misnic oy
dhic. LAKHIRE1 X 10 @D 5 K5 O
N, HE2E 190, Iy FY THES
2 1.85mg, 370V — AN 20ng, HIVE
B33 3.0meTH » 12,
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Fig.6 Cytotoxic activity of subcellular fractions of LAK cells and normal spleen cells
N : normal spleen cells

L : LAK cells cultured with 8,000 units/ml rIL-2 for 5 days.

These subcellular factions were tested for cytotoxic activity against fresh syngeneic tumor cells
in 10 min, 60 min, 240 min “Cr release assay.

Table 2 Cytotoxic activity of subcellular fractions of LAK cells and normal spleen cells

proteins (ug/ml) 50 100
time (minutes) 10 60 240 10 60 240
(N) -2.7+3.8% -0.5%27 -0.6+4.2 -1.4+7.1 1.4t441 -0.4%4.1
femnenes e R 1 pommeme oo e v
nucleus (L) -19.6k4.5 9.0+x3.8 5.0+2.3 -11.0%+4.8 10.6+5.7 8.9Ji3.2
g -~ t s N
(L") - - - - - 1.2+0.7
(N) -1.2+6.9 0.6+0.5 -0.3*5.1 1.2+t44 1.6+2.7 -0.2+2.8
FIECIEELE Hek s
mitochondria {L) -10.3+3.3 12.6%4.7 9.1+44 4.6;3.9 10.5+5.5 9.6t+5.2
(L") - - - - - 0.6+0.4
(N) -0.5+1.9 -1.0%3.0 -0.8+25 1.7+0.9 0.6+5.1 0.9+2.2
meee- ke A L TRRRET . feesenne- L RESRPY
microsome (L) -11.74+4.2 7.6+38 14.51+4.7 2.6#2.2 9.0+5.6 14.6+6.6
L") - - - - - 1.0+0.6
{N) -0.3*1.8 -0.8+3.7 0.1%5.0 11#£1.3 0.1+338 -1.2+4.8
PRI E L TEEEE Y REEEEES L - FEEEEEEn AHeemmmn e
cytosol (L) -12.3+38 3.6xt29 13.8+3.8 2.9+24 16.7+4.8 19.7+4.6
— +— * E J -
(L") - - - - - 1.4%0.9

N ! normal spleen cells
L : culture with 8,000 units,/m! rIL-2 for 5 days

L * : culture with 8,000 units,”ml rIL-2 for 5 days without CaCl,
a :mean (%) * S.E.

* . p <0.056

¥ % I p <001

3. #HRIPiESY O KRS ETEYE 2 BEHIOMMIEAES I 4 BN & b, 2FERE
1) #ERaEEE ORI ZEL M@ TR biEEERE LT, ThHh

MRANES O 50 1 g WRMBF T, EH=Y X UL A KR OMIaNE S T3, BBl



HEKHEE 18:23-35 1993

LIRATEEE 10955 60 XTI XRTOEST
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WESZ TR 105955 60 3 THUTFNOESTH
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TEREEVSRD NI 60356 240 2 TIRE
BERBEDo L -HbDD, 370y —24
H5} & HIREESY TIEHE O ERARED Shi,
Ft, BAEERL ORI 240 5 DS B4y

1209 10 min
8.0+
4.0
0.0

4.0

-8.04

cytotoxicity (%)

-12.0 1
-16.0 4
-20.0
-24.0 1

2401 60 min

cytotoxicity (%)

-8.0

protein concentration (ug/m)

0 nucleus (N) -8 nucleus (L) A—A mitochondria (N} A--A mitochondria (L )
O—O microsome (N} @--@ microsome (L} (—¢ cytosol (N) -4 cytosol (L)
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Fig.7 Cytotoxic activity of subcellular fractions of LAK cells and normal spleen cells

N ! normal spleen cells

L : LAK cells cultured with 8,000 units/ml rIL-2 for 5 days
These subcellular factions were tested for cytotoxic activity against fresh syngeneic tumor cells
in 10 min, 60 min, or 240 min *Cr release assay.
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LC NC LM NM

Fig.8 SDS-PAGE analysis of subcellular frac-
tions of LAK cells and normal spleen
cells SDS polyacrylamide slab gel of sub-
cellular fractions. A 80-100 1 volume of
each fraction was an equal volume of 2
X SDS-PAGE sumple buffer and boiled
for 3 min. The sumples were then
applied to a 5 and 12.5% polyacryl
amide slab gel.

L C : LAK cell cytosol

N'C : normal spleen cell cytosol
LM : LAK cell microsome

NM : normal spleen cell microsome
NM : normal spleen cell microsome

L, BAEI Fa vy FY 7HSD 126% T
Hoto 100 £ g DIRMTIFFLIES, 170
v — LSy, MREBSDSEEO ERAERL,
I AV TEATRODEDIETF L, £
D bifaEE 5D 50 ¢ gime 100 ¢ g
mcRrEERLEEED ERBA S0 (p <0.0D),
BEHh2 16.7% LIAEER LI, 240 3D
R EE R, EW <y 2T,
TOBESTEAREEEZTHIERERS I
motedicxt L, L AK#HEOMEANES T
i, 50 w g@E 100 ¢ g™ ME & XTODH
STCIEFEMMEL D bEEERLI, TDO B
5y &R E B OB AT, 50 1 gilRinE
100 ¢ giRMTOWEh bAELEERED LR
»ont (p <0.05), mAMEZR L 72D il
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HE5D 19.7% TH D, DVWTI 7 0y — Al
D 14.6% TH -t (Fig.7, Table2),

4. SDS-PAGE &EXivk@ic & 5 Mk i 53 D
Caxiin

IEE <o 24k, LAK#HifD I 70y —
LT8Gy, MIREL 5 D kB 5 — v % LR
Ltze ZOFEH, 37 ov— A5 TRIFHM
s L A KFEoMIcENEERA NS,
W d 120 KD, 69 KD, 67KD, 40KD, 32
KD, 31KDD G6AD X £ v/Nv FHFED ST
too F FAMBUE EI S O IFH AR & L A KTk
TFEHLLEIASNT, 120KD, 86 KD, 69
KD, 67KD, 65KD, 56 KD, 54 KD, 44 KD,
A0KD, 3BKDDI0AD A A4 /XY Kb -
7= (Fig.8).
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