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Key words : c-kit, SCF, autocrine, RT-PCR, flow cytometry

$2—%® : SCF : stem cell factor

AML : acute myeloid leukemia

FAB : French-American-British classification

RT-PCR : reverse transcription-polymelase chain reaction
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W (AML) #ifaDKE4STd interleukin-3 (IL-3),
granulocyte colony stimulating factor (G-
CSF), garanulocyte-macrophage colony stimu-
lating factor (GM-CSF) ZFHicxtd 5L €7 % —
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Bh Sk 3 S-S T @ glycoprotein T [10-13] #
713 M-CSF o3l L T8 v [14], cleavage 5%
i} soluble form & LT &FET 5 [15,16], #ERk
FIE MM OIS AES YA A4 v THD, BH
MEMRRmcEESRE L THEAET 5 SCF »
EMRMROMEEXFHELTVWEIEELOSND
[17)o SCF OZBEERTH % c-kit L& 75 — I,
IR TREFEMEMIED S lineage committed
progenitor cell iZE 5 LLEHIHIHH D BB ic B
LTEH, —HofIAEZRBROTHEBELITON
THRESMET T 5 [18-20], 2H:PMPHIETIE c-
kit REGHROMBBERUCRFEERBL, 2
HEHERMEERcERCREEHT L 0T
3 [21-23],

FHESCF & 2D L2789 —Tdh 5 c-kit b3tk
KRBT 5 BB —A SN S & DR
Lpsdh b [24-27], autocrine loop 24t L 72 EE
MlaoEEE s LTAEBSh 5, i@k
small cell lung cancer T DERME &
nTW5H5(28-30], SCF o&M%RicB ) 3 1%E
AEZ L&, IR AMEEREO BERrERE
LOBARIEODVWTKREIT 5 L REHRNH S LR
bihrd,

PlbE&v, chitEZzD)#H v FTdH5SCF D
HEHL2WEHEAMBRIES THRETL, HBEE
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(1) c-kit 8L T SCF mRNA o
LWHEER: O BHEHIC X 018 S h BB
b L BEMMMIZH S Ficoll #[31]%=HWT
B x5 L 7o 8o BZRSE L S
acid - guanidinium - thiocyanate - phenol -chloroform
(AGPC) #:izT total RNA 2L, 25ug
® RNA % F \ Superscript preamplification
system (GIBCO #%Y) iZT reverse transcrip-
tion (RT) 21T\ cDNA 288k L1, 754 < —
B 1-AI/RTHRICEE L, polymerase chain
reaction (PCR) (2 denaturing 94°C, annealing
60°C, extension 72°CTfT-7o ¥4 7 VE D
SEIZPCREM & 44 2 VEDEBRVIBERIZD 5
27144 7 v & L1z, PCR E# % Tris-borate-
EDTA buffer W7 # o — X4 VEBESUKENIE,
ethidium bromide T#fB L UV F T band % #]
L1, RHiEfa v b o—v& LT glyceraldehyde

EC | IC
) {686-762)
! KI
sP T™ PTK-1 l PTK-2
(1-21) (519~543) ° (577-685) {763-925) 975
7
’
Ig-like domain x5 346 bp
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r e 4
2261 ACATAGAAAGAGATGTGACTCCCG 2284 2583 CCTATGGGATTTTTCTTTGGGACT 2606

1-A c-kit O & primer OFE

PCR @ primer (Z#if@AN kinase domain i
FHE L1z (346bp)o

EC

SP EC ™ IC
s B
(40 kD) ™ g4 489 213 249
s 189 123136 )
o 248 2a I ’E
367 77
— 351 bp —
7/ N
7/ N

367 GATGWF’CTGCCMGTCATTGTTGG 390 694 ACTGACTCTGGAATCTTTCTCAGG 717
1-B SCF O#1& & primer DFRE

PCR @ primer (X0 < Ml SIRICERE L -
(351bp)o
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3-phosphate dehydrogenase (GAPDH) %M U
7o

SCFicoWTbERRIKKI-BDO 754 < —C
RT-PCR %2fT\,, PCR D% 1 7 VI EE®RE
£03BHA 7 0E L,

(2) MRIRmTUE OB

a) HREZRHE c-kit DK

fH}a % phosphate buffered saline (PBS) th
i 1x10° ] DEIS TEE S SR ER %
FHEEL foo MIRQEFELER 100 w1 icHi & b Fe bidk
(Pharmingen #t8)) ZFRMML 72#%, FITC ZEiHT
Ebchitifd (=F LAKED 1ug #BMLIS
SRR EICEE LIS S ¥, BEILThBE S %
PBS THEA T 2#{F4A 2[E DK L %500 1
@ PBS it i # & &, FACScan (Becton Dickin-
son &) ZHWEENTHY 7 b ¥ = 7 Cell Quest
(Becton Dickinson #t8Y) i & 0 #2717 - 720

b) #ikaZim SCF O&

c-kit DIEE ETERRIC L TR ER 15 1-1%
—IRIuEIic Pie b SCFHilk (=9 X IgG, =7
LAt %, ZRufkic phycoerythrin (PE)
EH Y FPi~ v 2 [gG $i& (Immunotech #f%51)
ZER L, Bl & [EREICHRIT L 7o,

(3) HHAAIETERE DMET

H A #AAE % 967X microplate i< 1x10° cells,/

well DEISTH %, SCF 2 & EE TR L BE5E
DB L1,

AT 49 LITIES5% fetal calf serum (FCS,
Boehringer Mannheim #t%{) %/l Iscove’s modi-
fied Dulbecco’s medium (IMDM, Life Techno-
logies tt%)) ZEH L 7cs c-kit & SCF ZILicH
BUTOBERE c-kit DAFEBE L TV BHEH &
D[] THEFERE D LR 21T - 7o
(4) HHfarssE BidS SCF BE ORIE

c-kit & SCF ##&EHB L T 2 MBI D 5
@ SCF A %33 2 BT, HFEHHIOMAT
%10% FCS Z5/n IMDM hciEg L, g Lt
d SCF B % ELISA = THIE L 72, AlIEIIC I
Quantikine Human SCF ELISA kit (R & D
Systems 8D L 72,

(5) PuSCF thfibutkic k3 7a v + v 7

c-kit & SCF O RBER| D HIMmiEMAE % 10 %

FCSZMIMDM T#& L, #1)7 o—F itk

—

b SCF bk (Genzyme #15)) 2 REE TR
MU 72 24¥5 %% i< MTT (microculture tetra-
zolium colorimetric) assay % fT\ 4 fa 14 58 %
i Lo 3 v b o— LHUKIC B E b IgG R
itk (kv Y IgG, Organon Teknika %)
R\,
c-kit & SCF Z3L (2RI U 1-EH| DEEKIEE

fiEB] No.5  73Ek#tE, AML (M1), #¥ZH:
WBC 29400, 11 (blast 95%), LDH 7521 IU
S, BEIEMTT 46, XX, Japan adult leuke-
mia study group (JALSG) AML92 protocol
THBEAEEMEITT % b complete remission
(CR) i£E£579, RIEHK] » A CREMME NE
EEMBR, ZBEALRIC TR,

fiEf| No.25 49 &#ctE, AML (M4), #12
WBC 104000, 1, Ztalksrir< 46, XX, inv
(16) (pl13q22) %&E¥» 7z, JALSG AMLI2 proto-
col THMBEABEMITL CR B, DIBRIBEIC
RItHEA SN 5 EHRICEREZE VR L, 4th
relapse THRLT X7z,

m &= &

(1) c-kit B8 LT SCF mRNA FH

PCR EMIOBSKBI THOoNHERER 21
RTo c-kit mRNA DFE L2812 TED
nieoicxf L, SCF mRNA OFBEZZED oD 6i

280 H-EREERSRD 5 #, KRMEMBkD 3 B, &t 8
Lane 1.2 3 4 5 6 7 8 9 10717 Lé‘

FAB M1 ML M2 M2 M2 M3 M3 M4

c-Kit

K2 SHEEtamREiRcsirs
Sc-kit,/SCF mRNA OXH

PCR product DHkEFERERT, MRL 2
BT c-kit mRNA OHEBEMIBED ShifcDicxtL,
SCF mRNA ORBEERD DR 4FIDOATH »

7z (Lane 1, 3, 4, 9),
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FlTdH - to
(2) fmfaXRmPURRER

c-kit D A FEH %R 1 REHITREH| KR U c-kit
ESCF & b ICREAZBZDLIERD FCM %= = 1
ZNX3-A, KI3-BIic;RLTWB,

SCF mRNA O FH % /- 8 fl24] T FCM
IC & ZHMIARME c-kit EEHORBDIEHE N7,

BB

8 Fld 5 b 2 FlcHilaZEm SCF EHORB 2D
te (&2)o
(3) HHfurETERE
c-kit & SCF O ILFBFER DMl SCF 24N
LTEELLERLK4-A IT/RT, SCF ZEXE
IREEME I SRR D BEFE & (R L 72,
RICHERIF) & c-kit BUHRFEBIF % SCF MR M

A

ssC
CELL NUMBER
120

8 10!
FLUORESCENCE (FITC)

300

240
h

120
L

CELL NUMBER
180

60
f

10? 10° !

10
FLUORESCENCE (PE)

c-kit SCF

K3-A FCM ic & 3ipfakminE okt
c-kit tE, SCF &tf] (FE#| No.24 AML M4)

250

TThzeg

SsC
CELL NUMBER

T
250

CELL NUMBER

FsSC

FLUORESCENCE (FITC)

c-kit

FLUORESCENCE (PE)

SCF

B 3-B c-kit/SCF & bIBHDEH (FEF| No.5 AML MD

%2 AdMEHtaMRMERICE T 5 c-kit/SCF #&R

No. pt’s initial FAB sourse c-kit SCF
(mRNA) (FCM) (mRNA) (FCM)
3 M1 BM P P P N
9 A M2 BM P P P N
11 .G. M2 BM P ND P ND
13 AL M2 BM P ND P ND
16 M2 PB P NA P NA
27 M.S. Md BM P P P N
BM: bone marrow PB: peripheral blood
P : positive N : negative

ND: not done NA : not assessable
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DEBTTERELLBOHBAKOZ(LAK 4-B
ITRNT o HRBF T IRMEESHR I N 5 DT
L, c-kit BURRBRG© 3 HRKIEEAITRED
L7

2007

180 ] A
;\E 160 - ///:' .
~r 9 7 .

] 5

1407 T A
g ] ,'/‘—-N—\‘Aé‘
=24 120 ] 77

100 ]

80 -

1 2 3 4

(days)

K4-A c-kit/SCF #£FEF|OBE5E & SCF B

M : SCF (), @ :SCF 1lng/ ul,
A : SCF 10ng 1l

1201
100 +—= =

80 %

60 X
40 =

wmra (%)

20 —I<
R u

0]
1 2 3 4 5 (days)

B 4-B c-kit/SCF #£FIHF| & c-kit
BB O g ~

SCF MARIMOSM T THE LRI A MR
DB ZET - 120
® : kit /SCF 3354, B : kit BB

(4) HERQREE LiEtho SCRIMEE

c-kit & SCF OEFEBIEH| o Bk L& th o
SCF M5 i3, c-hkit BMFEEM L LEEL LR
2RL7 (K5,
(5) i SCF thflfitk D BefEic B3 35

X 6 IckERERT, c-kit & SCF DILFEBIEH
D #RFaLEsE (25T SCF HhRITLAG NI & © BEEK
B S i, ‘

[pg/mi]
40 ]

g 35 T
£ .
L
25 H
8 - 29.6+4.2
20 -
15 + 23.5+£3.4
kit kit/SCF
Hhgs HRIFRH

K5 AIMmAEREE EEH O soluble SCF R

kit/SCF #RBRBORE FEP TIE, kit B
FIMBIcH L TSCF BEOERNLE LA ZRD 1,

25
~ 20
N
~ 15 -
B
E 10 //
& / .
B s -t <
o ,:f‘*~~~ P
01— L
0 5 10 50 100 (ng/ml)
R INMEE

M6 HiSCF HFNFARIMI L 5 c-kit/SCF
FE B D 35 TE N

B : i SCF $fi¥iik, @ : control Hifk

V. 5 =

2T fEE AL O B55E 1 1 5 autocrine
% paracrine FEOREIc>W\WTId, ERUEH
JEHEAE D IL-6 2 L 7o il 5D BEE T <
DOEEMIEEN TV B [32-35], AMLHIE T G-
CSF, GM-CSF, IL-3 ##5% &9 BhkA 141 +
HA VLT -OREBHON, EBIIhS

DY A MHA vicwtd BARIGHA in vitro T,

—# T3 in vivo THER IO TW3B[2-5], Hic
—¥ o AML fHfgic BV Tid G-CSF, GM-CSF,
IL-1, IL-3% D441 b 77 1 VEBIETFOREAN A S
h, BEEREBFEDCIASDY A b A A VEEEMSR
Hohtc L DMESA SN B [6-9],
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In vitro T3} 2 FIMFEAMIL D REFE i —fE i 24
KM MR TIHRES 545, AMLER TRI»I
H DE|E TEIMEFIFEEME DO B ERFETEA RS
545 [36], Loewenberg (3 H BHIMEFE % /R ¢
AML fESI e BRMSEL, BRESGV &
e L [37), T hidS&MATIRIREM O 1E5E %
ATAMMK 2 o — v SIEFESMRc KL T
BICEHVEBREEE S EERLTVREELS
1, autocrine ¥EFF DBASASH MK O F % 1< BE R
LTWAHEEEHA2RT D TH 5,

c-kit-SCF Ri3#HE&Mc B W TEHE S #E %
H-oTEBD, ckhit Ve 7y —ZIEEENRHKE
KBV TIRZEEMRMIED 5 lineage committed
progenitor cell DFIHDOERFEICRELED S 1
5, fhf, SHAMEMRIC B % c-kit DFRBE
D WTRAHEZDFERNHRET L TH b [38],
c-kit V7% — 13 AML T&pflicRiish,
WwkRMES 5 4 7 (FABAEE ML, M2) TIR®
WHEBAASNIcDITK L, MY v HEEIR
Mga o BRI E 0T, ckit REORS M
DHLBRE, REERETE2IATHERATHLZ
W, IREEORFUCEESERLESVBIELT
W3, 7z, chit Lt 7y — DEEHEELE
b7 567 chit BEETFORERER (Val8l5—>Asp)
5= X - fHRatE QIR B MR RE R 0 —
HOMEF THRE SN THB 0 [39-42], M-CSF L &
7% —® mutation & [EIRICEEIMEREE O FEIE I
BELTwAHfEEZRELcbD & LTHERR
N5,

AR IFEEMBEE BV THEIN TV S
c-kit & SCF o#HBOFHEE AML IcB VW TR
L, MRaiE~ RS, BERMEH LS oMEE
Ho»ricd a2 &EE2HWE L TIT> s RT-PCR
Bick 2®E T2, AML 28%ith 8 £ © SCF
mRNA OFEB %2R Hc, TDHH5FEHE
KowiET, SCFoffilekmEL L L TORE
ERDILI o 120 B d 3 HLIIEKMMAROMBRIAT,
55 2 )T FCM ic & - THIRZE T © SCF # B
R L 7o

c-kit & SCF 2 FLIcHH L T 2 EH = b ic
LUT DR 24T » oo HLARBF D MR 1 & MK T
RN OBERSEM T T c-kit BMFERFICH LT
MFESHER S Lo, SCF RN E TIREEK

B fB

EYEOHIEE Y, AKME SCF icxtd 2 RIGHE
ETBHRIENREN, THEELEDO
SCF BEIARBFcARICELALTE, &
SCF HhfnfiiE o 7 inic & 0 EFE BB o 4 K a5
FEEREE Sl ans, ULomBE» 5,
AML O—EBFEFI T3 c-kit & SCF DI FH A
» 5, autocrine BEFEASZ O X 5 IREEH D AN
AR i BA S L TV B EJREEAR E T,
HFEHGT 201 & BB itEER L7, 3
FH & BRI & OBEEIT © O TR
BOWIHHEEHRL I L E2RRED3EL VL, §
FERECHIZRAMKRKSE, ERkEbhTn3
AML OFEHBERFITMZ, 44 +H 1 vicx
TARIGHER Y A+ A 4 v IEMREN O QRN
BEBRFT L TV BENHE EEZ B,

I

MERZIBichich, HEEEED £ L/ BE,
TFERFEFHRMAMEE BRI RRAIR IR
RAHMBEEERLET I, T, BEREOHEELED
% U e TERFER M8 R PEA SRR
FICRHEB L EFE 4, & 51T, c-kit primer @
5, FREANEEE0 ¥ L HRWERFE
BEk LA, SREEMMBHIEZEZZ L
EEER, aHBERICEHEBL EFFT, %
fz, AFRAXZ CTHEW A TERFEFELARSE
BB IME TR =30t O 1 BEERBE D F ek T &
KDEDBEHEPL LIPS,

SUMMARY

Stem cell factor (SCF) is a pluripotent hema-
topoietic growth factor which is suggested to
play an important role in early stage of con-
stitutive hematopoiesis as the ligand of the c-
kit proto-oncogene product. It is reported that
some solid tumor cells such as small cell lung
cancer, coexpress both c-kit and SCF, and the
receptor,/ligand system may have an autocrine
function in such tumor cell growth. But little
1s known about the coexpression in hematolo-
gical malignancies. We examined a panel of 28
acute myeloid leukemia (AML) specimens for
coexpression of c-kit and SCF, using reverse
transcription-polymelase chain reaction (RT-
PCR) method for mRNA expression, and flow
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cytometry (FCM) for cell surface protein ex-
pression. c-kit mRNA was expressed in all
cases tested, and in two cases, coexpression of
c-kit /SCF was observed at mRNA and cell
surface protein levels. These cells grew in spite
of a low concentration of fetal calf serum, and
the growth was blocked by addition of anti-
SCF antibody. Enzyme-linked immunosorbent
assay (ELISA) revealed elevation of soluble

SCF levels in the supernatant of such cell cul- -

ture. Thus, these data suggest that c-kit/SCF
system may participate in autocrine stimulation
of some AML cell growth.
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