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Abstract

Background Dendritic Cells (DCs) are the most potent naturally occuring antigen presenting cells and play an
important role in T-cell activation. DCs may be suited for in vivo immunotherapy for its capability to stimulate naive
T cell. Effective presentation of tumor antigens is fundamental to strategies aimed at enrolling the immune system in
eradication of residual disease after conventional treatments Myeloid malignancies provide a unique opportunity to
derive dendritic cells (DCs), functioning antigen presenting cells, from the malignant cells themselves. These may then
co-express leukemic antigens together with approprniate secondary signals and be used to generate a specific,
antileukermic 1mmune response. Methods In this study, peripheral blood mononuclear cells (PBMCs) from 5 patients
with acute myeloid leukemia (AML) were cultured with combinations of Flt-3 Ligand (FL), granulocyte-macrophage
colony-stimulating factor (GM-CSF), interleukin-4 (IL-4), and tumor necrosis factor-@ (TNF-« ). and development
to DCs was assessed. Peripheral blood mononuclear ceils (PBMCs) were obtamned from 40-60 ml of peripheral blood
of patients with acute myeloid leukemia (AML) by Ficolling. Cells were resuspended in X VIVO-20 medium
supplemented with FL. (100ng/m€), GM-CSF (100ng/mf). IL-4 (50ng/mf). and TNF- ¢ (20ng/mf) and seeded into T75
culture flasks at 3x107/50mf. Results After 12 days in culture, cells from 5 samples exhibited morphological and
immunophenotypic features of DCs, including expression of CDla. CD83, and CD86. Conclusion This study indicates
that cells with enhanced antigen-presenting ability can be generated from PBMCs of patients with acute myeloid
leukemia. that these cells can effectively prime autologous cytotoxic T cells in vitro. and that they may be used as
potential vaccines in the immunotherapy of AML.
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Histopaque-1077, trypsin-EDTA, PKH67-GL fluorescence
cell linker kits® SigmaAHSt. Louis, Mo. USA), X-Vivo
20 mediax BioWhittakerAH Walkersville, MD, USA),
mouse human-anti CDla, CD3, CD4, CD8, CD56, CD83,

CDR6 A= SerotecAHRaleigh, NC USA), propidium
iodidex= PharmingenAH(Hamburg, FRG), Flt3-ligand
(FL), GM-CSF(CSF2), IL-4 z8]2 TNF-a+ R&D
systemsAH Minneapolis, MN. USA), plastic tissue culture
flasks= CorningAHCorning, NY, USA) A& AH&-3}
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A3 L EL AMREAY, TRFS AL 2AVFE
& 121CollM 208 5 ZUF7] st At

ku)

Zho} B3R Al F-23] 48t
weo F ogxow FE FAHEY &
40 mi< AR o] 40 B
Aole] ¥ 20 mLE Histopaque-1077 20 mLo] &
% 1,300 rpmo A
208-7F AR st AE %-4 ‘46“'?% gAEE ¥
o 3 T+ E-&ol Phospate
I EFAZ ME

3) A

@ Aol Qe FEel A 15 mLE H7hstd
2} HojZE T A FE2 wjks ZTeAA(T-25ah)E A
ated 5%2) CO9t 95%9] F717F FdHE 37CH
F7191A X-Vivo 20 WA S AH8-3te] wi IR

4) FAZAE] 3 =

1 2} sgke] BY 22 =FRAX iEfM 15
x 106/mle] FE2 M%g SF2A(T-75ah) ol EF3t
3 ztzt 32 % 50 ng/ml®] Fit3-ligand, 50 ng/ml&]
GM-CSF(CSF2) ¢} 25 ng/ml®} IL-4 28)5L 10 ng/ml®]
TNE- e 7} £39 X-Vivo 20 viAolA 5% CO2¢
95%2) E717 FFEE 37T Wig71E AHSEhe 12
UzF MFHH FAFAER FE SR

-36-



4 WPy B 22PN FRTRRE FALAE2 B3 4%

IS0l T AT B9 e FESR Ratbd ok A4

1= %
Q1 7152 7H DCs7h Ah-g8kx Raha 9] W ol

R
¥
oot

B
HAZH7%F Yoz, FAGHAELE T cello] #o]s} okt oy FRete] A DCs7F o AR E
= woukgo] aaHoe T ARl dL Dusly o7}= CD80, CD3634} 72 costimulatory molecules®)
Dok 2 ol allergy. A7FHA A ZrH ot ol o] ¢ Yol T HEZTAAS g32 08 {FEBA
O3t Woj, WA, WA S DCs7F Zo] Bedsty 2801 T MEE IL-10, TGF-B. vascular
o)t} Rheunatoid arthritis®t 2¢ =7bH 3" sto] A endothelial growth factor®} 7+ cytokineS E-u]s}o]
S B3 E DCso) 27t S8 oju) 2 e DCs9] 3t A4S AR 3l ol A3 2o =
Abdoltt DCs= T3 #Hl9] 523 APCE allergyob Atk 230 dEegtE o 2 DC7h & 2Ho g
Aol e Fogste] 22 ol ol HEA allergyd] 7 FEITe AL ¢ oFE AD3E o 2 £20
T "9 L FEFFAHY Z& wleranceE FE3T} DCs g

© HIV Z+gell 2i3k AIDSe) el 3 g 8}A S'—lczi in vivooll A QFA| Fell 2Hg-3h= CTL2 AA ol tha)
sl oto] Ao BT AQYZ L WAl A7} 7 M ol8g & SA7 gls dEo D =l ex vive
A5PlE AYHL MEE 2597 Ut AN FHE FPOT DCE LTI o' F T cell
Z’H:L A A3tol] =@ DCse= of 2 viruse) 7+ o) 7 vhEEtH A Xl tidk BojH ol g Hrh o]
Z7} F71% @} o] A% DCs:= B WAL 9 3 AP 2 ZH YT FHHNSH A4 &
6]—7]EE]' virus £2]9] 90| Ho] B HS Qo of tfg HA® o} 7|EY ¢x AV A =
71= 291°] Fh multiple myeloma $2}¢] A9 DCs == 3\% AT a8 3 o) e A= A)
£ cytomegalovirus9t Kaposi's virusol] & 7+t gio} o0 ol AME 8314 el DCsol| tumor antigen
FEE HIV-1, SIV & measles virusoll Z9¥ DCs7} < 727171 #38) viral vector, naked plasmid. RNA,
Tmo]} activated T cell S M3 o] = virus= T cellol] DNAY @22 27 4= 1+ liposome, YA T T2
Hatslo] B W] 2AEHA o] F438 149 =. apoptosis7t Y ojt M E, peptide 5 thokd)t wld o]
o' Measle®) 79 DCs7} 72+ ® ™ multi-nucleated AFHL Aok ol A 53 49 A DCsF A
AEZ2 WY MED] Hiol o8 Atz killer cell2 283t A ZE A= A 2

(syncytia) 7} 718X Apd =7 = 332 7HE " DCsu A= A
T-celly 715 AAN T S} T3 in vitro A O}2A-2 DCsE vaccine 7HHe] o] &8} 912 o1},
o] Ad¥8Axo] 2w HIVY SIVE] 79 DCsol] )5 DCsE vaccine 7H&ol] ]88 73-$ cytokine &3} &
FEE ANAENN SasiA 2490 Agia) A ARG B AEY HA L FHHog Frsy &
E(syncytia)9] AL viruse] HA wjFolelr] poi= Sl T HdatE S22 oA 287 357
virus9] EAFAA gp1209] L@} CD4 #21e] 435 HoH A7) el g e gHow g @
22 o 2L ojun] A Adz Apo|r)PHeRio 4 Zozg ]EHQE]' TS DCsE o] 83k roleranceE %
2y TRt AIDS W AIDCse] 9 &2 virusel] T Tt W o2 allergendl] ¥H2-3}= T cell clone2 A
¢ HI S FEdle 29S AAstE AR o= HIV-] Agttd alleroy"" e A58 WG e
olu} SIVE T celle] 75—4 gt ZEE FATE Ao VS Aoty Walsfde] HEAH e Wege
2 WS AT wiw Bcell area) FDCE HIV-1 FEast] WAulEg FET F e WAL e
o AF AEFIANE ¥y HIV-19] carrier® 21435} sloltt. a2)a a2 =ste A fd2 2Zf
o % virusE lymphnode® ol §A1A viruse] 4L ofs) 2esl A 5 A =HA W DCsE in
w2 AW virus F4]& 23} vitro'd oM B84 3 Z] virusZXFE presenting &4
HH GAHE] A girRe JREL oA JE T AETolmg™ ol et Az Walos o

-37-



A DCsE AAA7|WAM-H9Ee-S fFEsitd
sl WAle Be Wy 59 $AE EAE = A
<+ Aotk

o}z -2 o FH o] ot U7 A7 DCse 71
9] ¢2iZl Py AN EeE T8 HE f&
EAES /A A (i
o] DCse] A EAE0] &4 ¥aA
7} 8¢ chemokine®}\} chemokine receptors,zs'zg) killer
inhibitor family,” DCs-E-] proteinase 5] o]u] 4
Fon goz Pupeto] s Agd AAqEe &
2}, DCsoll A E8] =+ cytokineE, DCsThe] HAMEA]
FEEZ So] & WY d DCso §4& #H3she
o B2 =go| 2 Zlojth

AR 02T DCso 54L& ofF Ao WAL
Al ¥ FHolth, 2y $O R AmF N5 HG
DCs7t A& 5L o] F3tn, 180] olFstdol &
, olEA FZZA T T Al
FGE FE T BE A2HE
A AA AA S dAHH
2 DCs9] o}FE2 of
cellof o st G 71X oJE A tolerance

HIL-12 Y= oust HHExH &

FHolDCse) W systemS
T Eojot & FHAEolth
ol AN E DCsE oyt virush] 23 5

of gk WKW o}l allergy, AIDS, 7
59 Ay dA = YAH o= Fo

orO 5

¥ off
ar o o

o

32

g L
o I o o off

o2t ‘%

rﬁ -

[
>

L)
=

ne

L0
2
o,
En
ok
i
oF
Lo

A3

1. FAGA ] #F

gx Ao Y4 B2 dL GYA(Fe DE
cytokinese] E3HE X-Vivo 20 vjx] oA 5%2] CO2%}
95%2] 2717} FRHE 37T w71 E AHS-3He 3
A7+ WAL o, AT AXA ] gz £
717 X Ao 2RE Jeldr] AlFe Ao (Fig

2). MiF 6 dA dAsA U F4 E718 7 FAY
MEZ E3HEJ o (Fig. 3), WiF 12 AA g8 &
ZAA(T-75ai) v 23td FAFAEZ @S
o 2717} Aax g 71 AER E718 7H ¥ A
A FAZHLES t 2 F JIAUHFe. 4).
£3te AT £ 8 x 10771 Ak

Ll

Fig. 1. Characteristic phase constrast morphology of freshly
isolated PMNCs showing a homogenous population of equally
sized. round cells. Original magnification X200.

Fig. 2. After 3 days of culture with medium containing
GM-CSF plus IL-4 plus TNF-e plus Fit3-ligand, cells
appeared spindle-shape. Original magnification X200.
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Fig. 3. After 6 days of culture with medium containing
GM-CSF plus IL-4 plus TNF-ae plus Flt3-ligand, cells
with large-cell bodies and long dendritic projections were
prominent. Original magnification X 200.

Fig. 4. After 12 days of culture with medium containing
GM-CSF plus IL-4 plus TNF-a plus Flt3-ligand, cells
show wide spread cytoplasmic projections. Original
magnification X400.
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