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The Effect of Stern Cell Factor on Secretion of Interleukin-13, Interleukin-4 and
Tumor Necrosis Factor-a from CD34" Acute Myelogenous Leukemia Blast Cells

Seok Lee, M.D., Yoo Hong Min, M.D., So Young Chong, M.D.
Jee Sook Hahn, M.D. and Yun Woong Ko, M.D.

Department of Internal Medicine, Yonsei University College of Medicine, Seonl, Korea

Background: Stem cell factor{SCF) has a preferential effect on the proliferation of several classes
of immature hematopoietic progenitor cells in combination with granulocyte-macrophage  colony-
stimulating factor(GM-CSF) and/or interleukin{IL)-3. Secretion of immunomodulatory cytokines, such
as IL-17. TL-4 and mumor necrosis factor{ TNFj-@, may be important for regulation of proliferative
responses in acute myelogenous leukemia(AML) blasts.

Material and Method: To analyze the costimulatory role of SCF in leukemic growth, we investi-
gated the effect of SCF in the presence of GM-CSF andjor IL-3 on isolated CD347 leukemic blasts
from the bone marrows of 15 patients with AML and 10 normal persons by immunomagnetic bead
method. Also we evaluated the correlation between the leukemic growth and the secretion of IL-15,
IL-4 and TNF-a from CD34™ blasts in the presence of SCF.

Results:

I} In six cases(40%), CD34~ AML blasts responded with a significant increase in DNA synthesis
andjor colony formation when SCF was used with GM-CSF andjor IL-3 relative to the growth with
SCF alone: This resuli was compatible with those CD34™ normal bone marrow cells.

2} Spontaneous in vitro secretion of 1L-15, IL-4 and TNF- from CD34 " AML blasts showed a wide
variation. SCF increased concentrations of IL-18, IL-4 and TNF-2 in a minority of AML patients.

o] H: 120-752, A]EEuia] AojET AlEE 134, = AFE Al ek at o=
Tel: (02)361-7740, 7741, 7739, Fax: (02)363-7690

— 415 —



cHbed el ek ) =) & 30 # A3 F 1905

3) CD34" AML blasts were cultured with SCF+GM-CSE, SCF+IL-3, and SCF+GM-CSF41L-3,
but a clear synergistic or additive effect of SCF on GM-CSF andfor IL-3 stimulated [L-173, IL-4 and

THF secretnon could not he detectad.

Conclusion: Our results could support that the costimulating effect of SCF in the presence of
GM-CSF andfor IL-3 was not related to the secretion of [L-17, IL-4 and TNF-a from CD34% AML

hlasts.
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Dy Aaelst 244 F4 FEA U
$l7pe] FAAE Sl 4 MRLAl7L §li heparin(pre-
servative-free heparin: Gibeo, New York, USA)=
A00UmLE] 7] & 4%k Solo 2 Jamshidi needle Y
HE A ohg FRAEE F At &9
B} e Eeblef] FA4] 1:229] ¥ § & a-vigR(Gibeo,
New York, USA)E H7feled 243 v, Lym-
phoprep{Nyegaard, Oslo, Norway: density 1.077g/
emjo] Sol gle AlE el 245 T
S Boechel gt o weflo g Beldh 3 o] 400g
o4 3087 PAReld ohg, 10% Sl
(fetal bovine serum; FBS, Gibeo, New York, USA)
o] #7}El RPMI wfekeic 2 33 AlHsigch A3
¥ ¢l HEES 10% FBSe| HIFH Iscove's
Moditied Dulbecco’s Medium(IMDM: Gibeo, New
York, USA)oll =4 4el] 3.7 obF 3 Z3hst
ok g2E F CD2-conjugated immunomagnetic
heads{Dynabeads M-430; Dynal AS. Oslo, Norway)
Whof) olal T-HEE AlHeleictk o)zl o=
T-AEE A FFAEE ¢ CD3 SHEE4A
wied FA) A} A4 T-HZE7) 1% ofzle]gla, AIEY

3w wright ol48 B3 HeEhy B W
oAEA 0% eldeltich BE FrUHTE

IMDMel] S88b 1x10710mL Al 25em” S}
# €] wjekr]ol W, 3TTellA 14| 7HEsh wiokd
ol e AAute] Agle Zdalzio’, £z
Mo T4 %} EHL?} HA = S Ee
hemocytometer 2 4| 25 Al4kelalck
2) CD34 " MIE HEI
L:.fmpmprsp density gradient centrifugation 2.5
sl L2 Malale] MEEES 1~4X10°HF
ml_i ukz=  # phosphate  buffered  saline(PBS;
Gibeo, New York, USA)el 05% §-24sH5 1l (bo-
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vine serum albumin; BSA, Gibco, New York, USA)
7} 5mM EDTA(Kokusan works, Lid.
Tokyo, Japan)S 27bsle] HHE sl e o] &, 10°
AE} 300pL2) vlF 2 EFAIT ohE, reagent Al
(Fe-receptor blocking reagent; human IgG, Miltenyi
Biotec Inc. CA, USA)#} reagent A2(modified CD34
antibody; clone 8G12, 1gGl, Miltenyi Biotec Inc.
CA. USA)YE =17} 10° 4| E 100uLe] v]lE= H7h
who] =AARA AT avel4 1587 widsalct
sk % chA] 10° AEs} skl SmLe] HER F
BAFA 300gR SE7E faltelAA AMsia |
o gixale wi Mg &, oA 10" MG 2
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Eeb o oskao]  400pLe]  wlEE . AHE-RAIZICL
MiniMACS separation column(Miltenyi Biotec Inc.
CA. USA1Z MiniMACS separation united] 4714]7]
5t 500uL 2] 2hEal S columnol] FopAlH EH-E H
oA oo AWz §AA &, FulE ALE
MiniMACS separation columned] ‘e a2 2] 2,
cha] S00uL ShE9E columnel] 43 ER2)H A3
sled 15mL YA alE AJgitel] CD34 HES
o} Wgichk % MiniMACS separation column-
MiniMACS separation unitol] 4] 2] Al 7] it
ol ImL2| SHFHE , plungers A-8slo]
columng] el Ho] 9le CDITHEE Imle|
10% IMDMe] Solgli= 15mL 1438 A
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mL= 2|she] hemocytometer 2 A E5E Aldbatal
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i oolEste] CD3MTHE A4S Aslsgick CD
MTHE ZHL FITC-conjugated 8G12  antibody
(anti-HPCA-Z; Becton Dickinson, CA, USA)E- o] i
b direct immunofleorescence kS A Rsped o}
at CD3A3, HLA-DR, CD38, c-kit?} coexpression]
3= CD34 A E= anti-Leu-M9(CD33)-PE, anti-HLA-
DE-PE(all from Becton Dickinson, CA, USA), anti-
c-kit-PE(from  Immunoiech)=  anti-HPCA-2(CD34)-
FITC®} Aol wieka)fasa o Aops Szl
choowlel & 01% sodium azide/PBSE 23] 42 sk
Chor, 488nm, 03W 2 245 arpon-ion laser?} 2-2}
51 FACStar™ *(Becton Dickinson, CA, USA)E o
S SPAA R4 S Alelalan o Aahs LYSIS
1 software{Becton Dickinson, CA, USA)L o 8]
of sAjsheleh

4) B2 =5

(1) recombinant human(rh)SCF, rhGM-CSF, rhlL-3

oAl AEE thSCF(Genzyme: Cambridge,
MA, USA:  1x107unitsimg), rhGM-CSF{Lucky
BioTech, Seoul, Korea: 310 units/mg) = rhiL-3
(Genzyme: Cambridge, MA, USA: 110 units/mg)
= ZFzh sOng/mL, Sng/mL, SOngfmLe|glc},
(2) Proliferation assay: thSCF, rhGM-CSF sk &
- Wl ol 2]gk CD34T wislglE ul A aba Ee)
of = Al 1H-th}'midim: incorporation assay & =4
gt @obelnl A3 o] z#las) Holg)
T dpeto] HEE 96 well microtiter plates{Greiner,
Netherland)el] wellsd 5x10'74 BEsle] 1595
ok 370kell 5% CO; wijskzoll4] wioldl CD34™" 4|
E5 005G "H-lhymidine(?ﬁﬂi;’mmm: Amersham,
Braunschweig, Germany)ol] 44 7hsab wa]7l &

rlo

s

£ A

glass fiber stripedl harvestalod scintillation counter
(Packrad, Frankfurt, Germany)® A%Hg(radioac-
livity) & ZAslglon], o BE AQS AHEYato]
A aargict.

(3) Clonogenic assay({ 2% H 4| 2wl 2k Methyl-
celluloser ] ™2 A 8sle] o, ektalu] ulokelo
1.O% methyleellulose{ Methocel 4,000cps, Fluka, Ger-
many), 20% heat-inactivated FBS, 0.8% dialvzed

bovine serum albuminiBSA)(Sigma, St Louis, MO),
107*M 2-mercaptoethanol (Sigmaje| L&zl IMDME
Ab-Bsted 1, methyleellulose 2] #HE5%+= 1.1%
(wijvol) 2 steich #HHGE 5% CO: wliof7]el4
37vatell width obE, 14sds) o gjEe] et A
A5 407) ol oz FA5 AlEgehs adeal
on, o] WE ARE AFHele] 1 BFHE P
ok

5) sfekAbd ey IL-16, IL-4, TNFa 3534

aOFA RS 1200p% 1587 4Rl o,
J0el  WERBsell  Held  Agsiict
ELISA kitiR&D System; Minneapolis, MN)H-E
o] fsto] el IL-15, IL-4, TNF-a2| & Hdst
deow, eo|52] Skl ot 252 spontancous
secretion ] 242 110% 2 shga, o] BF 4y
Sl o R R L, B L

3. BH 24

BE Az #3dxidFeas xelsiyad,
SCF7} CD347 v Hl3 2] S4]el| w|x]= od3F 9
SCF2| Hodol| wl IL-1, IL-4, TNFa %2} CD
3aTAlEe] FAabe] ek v REAlnon
parametric test; Mann-Whitney) 2} 13- = (will-

coxon's test)d Al siabedc)

= i
1. CD3d " ME 22

4 Fagaaaia selsh g4l 10ale) 2
8 dgor SAMERAZE olLolel DIt
AES AR 25k G4 Rl A 359+
20.0%]9l 50, immunomagnetic bead s o] Bale] 1
elgh Cp34” FA EegduwdEe] SR
87.2£12.4%0|35, F4 SrelH= 86.21143%
aolgic} o]5 Double-color fluorescence analysis®h
Ha}, Hels dibie] CD34' 4 FeduiE
A|2E5= HLA-DR(87.2+20.6%), CD3IB(86.2+15.5%)
o} | x|l oo, CD33F c-kie] FAMPHA
E+= 2H; 495 4359% %k 333428 6% 0qlc) A4
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4ol A e thikite] CD34 M E 2 HLA-DR, CD
383 gla whEE|lg] o] CD33T} c-kire] “5A]utE
e 7hrb 401+ 15.8%, 244483% 5 CD34°
A el g £ 0] 7]5-9h wlszgt HArkE K
tl{Table 1),

2. Stem Cell Factor S5 £2 GM-CSF,
IL-3218] HERX=Z0| CD34 S HEHY
Mo SA O|lx= S

Immunomagnetic bead® H2]3h CD34" F4 F

A A ES SCF gh5 Fol 2 wijefet Ak
A 1545 10266 7%)04] DNA 348 =014
A oo (stimulation index =1.8), 8#](53.3% )ol| 4] 4| £

= Al

-1

= Cylokine 3-tlof] u]Xx]:= #x}

et Ao Zrbs Hglckstumulation index = 1.8).
ol DNA 4 o AEF A 9ol GM-
CSF th=afjeka]l #F2b 10ul(66.7%)2F 9ell(60.0%),
IL-3 ch=ufokA] 2H2t 8elli53.3% )%} 6efl(40.0% el 4
718 B9l #A3) 2@ uf, SCFrF wiEH A2
ZAlof] glo] 4 GM-CSF 52 [L-3 ghuljakic) =
2 HilE He|xy gholch 34 GM-CSF &2
IL-38] Eaflstoll4] SCF2| CD34"misa|Ee] 3
Aofl wlx]:= od8ks HMalr] SlalA ArE
f-5ell gt 7)5e 2 SCF, GM-CSF, IL-3 7} b
=uljokel] )@k DNA §HA =l MlEgebsal Sl
5 4t el Eo) 134 o] Soksls AE H3 e
2 slgleh o Ao}, 60d)(40% of] A = SCF g5 H)

Table 1. Phenotype Analysis of CD34" Acute Myelogenous Leukemic Blasts after Immunomagnetic Isolation

UPN FAB Ch3g" cma:; Cmf*; cmfﬂr c.*r};ft*;
(Pre)* HLA-DRY(%) CD3B' (%) D33 %) kit T (%)
| MI 3.1 97.8 96.8 19.6 53.6
2 M2 45.1 ND ND ND 67.5
3 M 86,4 456 82.5 1.2 0.2
4 M4 08 995 50.0 78.5 425
5 M2 651.8 08 6 99.9 51.8 20.7
6 M2 79.4 6.8 T2.0 2.9 37
T M5 15.6 89,5 951 735 73.1
g M4 1.7 95.5 91.3 14.9 21.0
¥ M2 5.2 933 96, | 775 89.9
10 M2 81.2 99,7 99,9 05.2 5.0
11 M1 38.0 46.1 92,3 93.1 4.1
12 M6 11.2 97.3 T2.8 369 1.0
13 M2 22.4 ND ND ND 45.4
14 M2 12.5 ND ND ND 210
15 M2 4.5 ND ND NI 1.5
N Mean 159 87.2 B6.2 49.5 33.3
Foal SD 29,0 206 15.5 359 28.6
Control Mean R6.S 78.7 40.1 4.4
(n=10) SD 12.6 15.8 8.3

17.4

LUPMN: Unique patient number.

* CD34™ (Pre): percentage of CD3-positive acute myelogenous leukemic blasts in bone marrow mononuclear cells

before purification of CD3M-positive cells.
% of cells expressing the indicated surface molecule.
NL: not done.
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Fig. 1. Effect of SCF alone and in the presence of GM-CSF andfor IL-3 on thymidine upake
from isolated bone marrow CD34° cells from normal donors, Results reflect the mean
number of :H'[]'l_"-'fl'l'il.l.i'll':.' incorporationicpm)+SD  of ten experimenis after 7-day
incubation. *, SCF vs SCF+GM-CSF, P=0.001; ¥, SCF vs SCF+IL-3, P=0.001;
¥, SCF vs SCF+GM-CSF+IL-3, P=0.001

r ™,
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Fig. 2. Effect of SCF alone and in the presence of GM-CSF andfor 1L-3 on colony formation
from isolated bone marrow CD347 cells from normal donors. CD34° cells were plated

G_

at 2000 cells per mL in methyvlcellulose culture media. Results reflect the mean
number of colonies+3SEM of 10 experiments scored after 14-day incubation, *, SCF vs
SCF+GM-CSFE, P=0.001: %+, SCF vs SCF+IL-3, P=0.001; ¥, SCF vs SCF+
GM-CSF+IL-3, P=0.001
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Table 2. Response of CD34" Acute Myelogenous Leukemic Blasts to the Costimulating Effects of Stem Cell
Factor

""ﬁmwt_h_.* _é;-f-:_:p;}a_*_m cells stimulated with

Unigue Patient

, SCF+ SCF+
Number MNothing GM-CSF IL-3 SCF GM-CSE SCF+IL-3 GM-CSF+1L-3
Costimulating Responders*
| 'H-TdR uptake(cpm) 687 3,586 912 T06 7.907 1,319 10,725
MNo. of colony \] 5 2 3 10 3 8
2 'H-TdR uptake 620 2,652 3,093 1,290 15,504 33716 36,996
No. of colony 0 5 3 3 13 5 15
4 H-TdR uptake 6,181 45028 25115 14033 61,950 44,076 73,853
No. of colony 0 3 0 2 20 0 23
7T°H-TdR uptake 587 1038 13,824 2043 719 17,953 736
No. of colony () 5 17 3 15 60 112
13 'H-TdR uptake 497 1,149 1,388 383 1,526 4,050 6,956
No. of colony 0 22 8 13 75 23 o)
14 H-TdR uptake 7286 4939 6,854 4568 4,489 1,497 5,989
Noe of colony 0 8 18 7 75 23 90
Costimulating Nonresponders*®
3'H-TdR uptake{cpm) 524 6737 BOO 4177 3,308 2,660 2,502
Noo of colony 0 0 0 0 0 0 0
5'H-TdR uptake 171 627 3532 2111 464 3,636 476
Noo of colony 0 3 0 2 3 0 4
6 ‘H-TdR uptake 10,021 5501 16,843 12,230 1,850 21,864 1,683
Mo, of colony 625 0 0 ) 0 0 0
& 'H-TdR uptake 0 979 1111 4,171 947 515 1,176
Mo, of colony 0 3 0 0 5 0 4
0 'H-TdR uptake 707 1,001 966 2,391 588 2,535 578
Mo, of colony 0 0 0 0 0 0 1
10 'H-TdR uptake 217 7,291 170 4966 2.B63 2472 1,118
No. of colony 0 0 0 0 0 1 1
11 'H-TdR uptake 1,830 3193 10211 7,347 6,421 11,176 9,159
No. of colony 0 0 0 0 0 0 0
12'H-TdR uptake 2,853 L175 10285 8,124 1,566 2,222 2028
No, of colony 125 190 175 262 278 273 250
15 'H-TdR uptake 1,111 T35 1.623 1,610 1068 1,736 1161
Mo, of colony 0 0 0 0 0 0 0

AML: Acute myelogenous leukemmia

* The terms costimulating responders and nonresponders refer to patients whose DNA synthesis andfor colony
formation responded or did not respond 1o the costimulating effect of stem cell factor(SCF) respectively.

t CD34" AML blasts were cultured in IMDM culture medium(5x 10" cellsfmL) in the presence or absence of
varions CSFs(see Material and Methods). Cells were pulsed with [-FH'] thymidine for the last 4 hours of 7-day
incubation.

The CD34% AML blasts were incubated at a concentration of 210" cells/mL with individual CSFs. After 14 days
of incubation, colonies( =40 cells/group) were counted.

Data are shown as the median value in miplicate expenments.
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&l DNA FH4(SCF alone: 3,987+5.164 vs SCF+
GM-CSF. 15,349+23.452 vs SCF+IL-3: 17,101+
18262 wvs SCF+GM-CSF+IL-3: 22,542+ 28.191)
o A EHEEAA(SCF alone: 5+4 vs SCF+GM-
CSF: 19422 vs SCF+IL-3: 334+31 vs SCF+GM-
CSF+IL-3: 36+45)0]] glofd 45uaE el on
(P<0.05), o] H4 CD34" 4| Fol| 4] 2] Ha}e} &
kel alFig. 1, 23, vbe 2] 99)i60% )0 4= SCF ©h
soll Wlal GM-CSF &-& [L-39}2] - &a}=ol] 24t
ANEFHA zlold demsds d ¢ gliid
(Table 2).

L5 SCFel| 2]8f costimulating effectS Helt] 6
HUPN #1, 2, 4. 7, 13, 145 4o g CD33,
HLA-DR, CD38 % c-kirdhgl2] coexpressiona}e] of
b s Aks B Hal CD33, HLA-DR, CD382|
coexpression = el g4 o] glgichTable 1). gk CD
347 fe-kir A E A = SCF2] costimulating effect
E Rgiul 9ol S05+187%% SCF2] costi-
mulating effect?} g1t Z5-0f| 4 2] 21 8+19.4% ]|
Hlgl =g Wles Helom(P<0.05), 53] 40%0]

Ao =2 ki)l o] uby g

Hedtl Tel(UPN #1,

2,4, 7,9, 11, 13) & Sell{UPN #1. 2, 4, 7, 13)(71%)
ofl 4 SCF2] costimulating effects- FHEHE == ¢lgl
tHTable 1, 2).

3. Ch4" M STMUEHLZHM 11-
18, IL-4 ¥ TNF-02| Spontaneous Se-
cretion

v Erdugysiale] 24 8HE dides
CD34" Hﬁﬁ;_’rg AEEEE] IL-16, IL-4, TNF-a2|
spontaneous secretion-S5 A% o), Aol o)A
Fel okihg Helsdl, A ooflofA] IL-15+ 580+
| 4dpg/mLirange 4.20~7.30pg/mL), IL-4= 10,51+
4.90pg/mL{range 6.12~20.40pg/mL)7} Hv)%|g o
v, TNF-a= 8245 3adlell 4 (7F2F 1.00, 26.70, 30.00
pe/mL) FH| =g} o) A Faell4 9] Hujeky
(IL-18: 5.59+3.91, IL-4: 15.30+8.39, TNF-a: 6.50+
7.55)% Zol7t gigiond, gt CD34 e E R
RE] HulE]S= 1L-16, IL-4, TNF-a2k 2}7124)(spon-
taneous  proliferation)@H= A2 dkdo] glgic)
{Table 3).

Table 3. Spontaneous in witro Cytokine Production and Proliferation for Blast Cells Derived from AML Patients

Unique Patient Number

Sponaneous cyviokine production®

Spontaneous in vitro proliferation '

IL-15 IL-4 TNF-a
Costimulating responders
1 5.00 6.12 0 687
4 5.67 7.00 0 0,181
13 1,30 6.80 M0 4497
Costimulating nonresponders
f 8.60 11.00 0 10,021
8 5.00 7.0 (KLY 625
[0 4.96 12.20 0 217
11 5.67 13.60 0 1,830
15 4.20 20.40 26,70 2,853
Mean 3.80 10.51 7.21 2,863
l'.'_‘nmml{n“ 10 5.59 15.30 .50 6,017

* C}1ﬂ|ill'-f“ concentration(pg/mL) in L‘UII'I.II‘E.‘ supernatants are expressed as median of triplicate analvses.
1I-I -thymidine incorporation expressed as median counts per minute of triplicate cultures,
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Spontaneous secretion® 7 *]2] 110% 5 IL-15,
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IL-4, TNF-o 3u]7} 715l Zlog gebstsls o,
SCF ©H=ol| 28} IL-13, IL-4, TNF-a #H]e ZH2h
2 of| 2] 50%, 50%, 12.5%el4 =7l=elay, 249 =
seol| M= zhah A ofl9] 25%, 0%, 0%l A S7HE9
ou} akFrhe] feik Aol glglew, SCF2
costimulating effect $-5-%} IL-16, IL-4, TNF-¢ 54l

Table 4 The Effect of Stem Cell Factor on Secretion of IL-15 from CD34° AML Blasts

Unique Patient IL-15 production® from CD34" AML cells snmulated with
Mumber GM-CSF  1L-3 SCF SCI~+[]M CSF 5EF+IL-3 SCF+GM- CSF+[L 3
E‘crs:nmul.mng responders
| G 40 480 542 6.50 4.90 (.00
4 34.60 5.16 5.35 7.74 540 538
13 6.00 72.00 8.70 88.00 72,40 172.00
Costimulating nonresponders
fr 940 890 8.00 13.50 8.30 13.40
8 16.20 14.60 6.00 16.20 8.70 22.60
10 5.40 4.64 4.64 438 4,00 4.30
11 5.67 5.90 73,30 5.30 604 5.70
15 27.68 B.25 15.40 34.40) 17.60 29,00
Mean 14.29 15.53 16.10 16,12 .29 32.67
Control(n=10) 6.61 520 654 7.46 6.42 5.52

* IL-18 cum:u:ntmhmmymu in culture supernatants are txpn;'med as median of triplicate analvses,

Tal:rla 5. The Eﬁec:t of Etem Cell Factor on Secretion of IL-4 from CD34' AML Blasts

Umque Patient L4 pmductlm* from CD34" AML cells stimulated with
Numh&*r GM-CSF  IL-3 SCF ECF+GM-CSF SCF+IL-3 SCF4+GM-CSF+IL-3
Costimulating n::smnden
1 13.60 5.40 9.50 15.00 9,50 15.00
4 17.70 100 1 3.60 16.30 11.00 9.5
13 12.20 12.20 7.00 16.30 | 10K 12.20
Costimulating nonresponders
6 13.60 1100 15.00) 12.20 8.80 13.60
! 540 12.20 15.00 5.40 12.20 5.40
10 Q.50 0 12,20 11.00 12.20 11.00
11 7.00 1100 1100 .80 7.00 5.40
15 12,20 15.00 15.00 20,40 12.20 16.30
Mcan 922 L0449 11.05 12.29 12.93 13.51
Ennn'ul{n— l[fl} 1062 15.95 10,95 10,60 11.65 10.00

+ L4 concentration(pg/mL) in culture supernatants are expressed as median of triplicate analyscs.
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Table 6. The effect of Stem Cell Factor on Secretion of TNF¢ from CD34" AML Blasts

Unique Patient TNE-a production® from CD34" AML cells stimulated with
Number GM-CSF [L-3 SCF  SCF4+GM-CSF SCF+IL-3  SCF+GM-CSF+IL-3

Costimulating  responders

1 0 0 0 0 0 0

4 11.00 0 15.00 0 18.00 0

13 27.00 0 800 3100 2630 32.00
Costimulating nonresponders

6 27.00 0 0 26.00 () 0

8 0 0 i 0 0 0

10 13.00 0 0 15.00 0 0

11 0 0 0 0 0 0

15 26.30 26.30 0 28.00 0 0
Mean 2.88 329 .00 554 12.50 13.04
Conirol(n= 10} 12.00 3.50 2.50 4,25 6.75

6.00

* TNF-g¢ concentrationipg/mL) in culture supernatants are expressed as median of mplicate analyses.
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