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The Effect of Mesenchymal Stem Cells on the Activation of
Dendritic Cells in the Cell Culture Insert System

Kee Won Kim', Suk Young Park', Kyung Bock Lee’ and Hyun-su Kim’

Department of "Internal Medicine, Medical College, The Catholic University of Kovea, “Future Cell Bank,

Seoul, Korea

ABSTRACT

Background: Bone marrow mesenchymal stem cells (MSC) inhibit the immune response
of lymphocytes to specific antigens and dendritic cells (DC) are professional antigen-
presenting cells whose function 1s to present antigen to naive T-lymphocytes with high
efficiency and play a central role in the regulation of immune response. We studied the
effects of MSC on DC to evaluate the relationshig between MSC and DC in trans-

plantation immunology. Methods: MSC were expan

ed from the bone marrow and DC

were cultured from peripheral blood mononuclear cells (PBMNC) of 6 myelogenous
leukemia after achieving complete response. Responder cells isolated from PBMNC and
lysates of autologous leukemic cells are used as tumor antigen. The effect of MSC on
the DC was anﬁyzed by immunophenotype properties of DC and by proliferative
capacity and the amount of cytokine production with activated PBMNC against the
allogeneic lymphocgftes. Also, cytotoxicity tests against leukemic cells studied to evaluate
the immunologic effect of MSC on the DC. Results: MSC inhibit the CD83 and HLA-
class II molecules of antigen-loaded DC. The proliferative capacity and the amount of
INF-v production of lymphocytes to allogeneic lymphocytes were decreased in DC
co-cultured with MSC. Also the cytotoxic activity of lymphocytes against leukemic cells
was decreased in DC co-cultured with MSC. Conclusion: MSC inhibit the activation
and immune response of DC induced by allogeneic or tumor antigen. (Immune

Network 2004;4(2):88-93)

Key Words: Mesenchymal stem cells, dendritc cells, lymphocytes
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Hxof Q1A E3i
A A i (dendritic cells)= <)
F7HA &R 7 73 s %%ﬁ%*ﬂ.‘%i/ﬂ ‘g A W
2 A H Yol A oz 73
AME2EA T-HEZFE 4322 3 ”4033”‘4 g
dste]l aAR1 WA E g A ,J\E}(UJZ)- A F7HA]
= ol g FAFMEE o] &3t= H Alko] BokoL,
HT FHoE F7HZ F e Vo] dEd wet
(13) o] & o] &3t Tl tig HARLSS S7HA
7132 st= A7t Edsit
TUE 2712 FARAEE BF
o ]9 5, 53] FUY S71MEY £A
=i

ll‘

¢

AE %34 2o 843} frwol ofu 3
o FEx 29 v} A9 gl & AT0A A%
e ¥

rol 2 4E il ox Ml of o Ok

AZE DA L, 72" SR A E7L d-g A E 2
z38 gINEL(FE AEZAT-ZZ )9 A3}
ZUA L EO] 2 Hguks-S fEdte 33
A 7 27127 Aeuks 843 fEo o
FEFS v XA °‘°}im} sttt

CHAF 3 2

g, HEH ARG 3 FATFANEY 3)

o7 Ady sxo dHS Yo g o] FAUAEE

M ENA RBC lysis buffer (R&D Systems, Minne-
apolis, MN, USA) % Ficoll/Hypaque Y574 Z}o]E A}
&3t 90% o]/l 2 wW7kA] 3 & WE EAsH
o TSLEe Yed TYAEIZREH 8 E &3}
of 23}l lysatesE THEO] AFESFATE WHS ]_:_(res—
ponder cells)= A7} 3| Fefol o]2 & ¢

Z%-E Ficoll/ Hypaque Y51l 2}o] 2 E}Q‘H"ﬂi(“zr‘i
T dZHE st A&t

FAZAE G A FHE STIAE i FA3A
Ie A7t B EH ol & wxYPHozRH
Ficoll/Hypaque HlZTH] =Z}o]2 EI|gt TANELE
Macrophage-SFM (serum redd media) ¥l %<} (Gibco. Gland
Island, NY, USA)¥} %7 GM-CSF (Endogen, Woburn,
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MA, USA) 200pg/ml$} IL-4 (R&D System) 8 ng/ml=
7heted oF 797 HAAN AT FUHE SVIMEE FAL
d#s o] o2 T AHE FFolA dAMELE
S ¥ 10% DMEM (Dulbecco’s Modified Eagle’s Medium)
B} &kl (Sigma, Saint Louis, MO, USA)ol| A T A 9} of
AAEE AESHOZ AASHAA < 25 o] Alh wj %k
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TR E71ARTF FAZAEY EA 3t vA= F
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FEFES ZASHY] At AlET Tl M Z ETFoR
7HA3HA] g A Y et w73} transwell culture (£ H
DS o838k, oE st 1L.oume] HATEE
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st oF 79 2 DA FAIAEE TFFHeE T
ZA 7] 5L A ZE] FA YA AN A T =71} oF
241 7F &) tanswell culture$t & 2 Z Q1 F=AA 9]
HYEHH CD80, CD83 ¥ HLA-DRE 4|3 7] (flow
cytometry) 2 FHEstal, 22 o)A FHY =74
vk gl Alzu S A A A transwell culture® 4=
Az HARAF Y nlaste] Bt
Z7t9 Z71ME < transwell culture® X AHA E 4|
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Gyol WAMe] 2AHE BERHTZ AAAT|I AE
A A A A 27+ Z7)A| E9 oF 27} transwell
culturedt il WA} RHGA L oF 47 wf FA1Z] 3 wh-3-A)
Zol BulE Th AEA Delurge] tEd Ao] 7}

] IFN-v %2 ELISAH(Endogen)©. & =3 3}o] 7+& %
Aol A T3+ S71AERE Qe Al H%“ UA A A

transwell culture® =AM X9 k3 vlwste] Rt
Z7tE 71 E S transwell culture® X AHA E 4
‘46]' HSAE AESA. TEFL 22 274

o oJate] 33t WA E7F FEAEA SolHQl
‘ﬂ I54 AAiES o= Y 714271 o
Wt FEFs v A=A vlaste] Bkt kel A AT
s, Azl S AAA NN Y S7IMES} oF 2
7t transwell culture® FAGAHELE FIILPoz 2=

171

o

(

e}

[e]
A7) 3 A EY 5AT WA F UE HEsAd
ZRA LS} 247 WS AAN ZRAE 43 A &

Z %= lactate dehydrogenase (LDH)E =743} A|E=
AT At (14), 22 o)A T S 714
I = Al EZu DA A AN A transwell culture®
AAEY 3 Bt Bodt RE S-S 3ujS
AF o HAgoRE A=A

%74]"—’}31 7“]74 € B 3l 2] HE g £
QAE AE3AT BAEH Al paired T-testE
01%3]'9&3’— ‘rr’] FFL 005 oJ3tE HIsHTh
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o.

F-lN

2 ot

Y VAT FAFA XY A3 vX= 9
g I E FAGANEE TSFHoZ A7), A
FafFAAAA NN S =71 ES) transwell culture
H FAGAEG ZE ZHAT FY =7 =R
A= Al EZ ) FA A A A N A transwell culture® 2] AHA|
Fo AARdY AolE FHEVE Hud 2y, T3
4 E7IMEE dutd o d35td FAGH LA F
7= H9Rdd e s 4efxl CD83 7 HLA-DRO| %3
A2 A A th(Fig. 1).
Zt] 714 X9 transwell culture® FAAA X9
TTEFHEIT S, Alxu g A A ol
S Z 7] 41329} transwell culture® XA E=
| thek Az SRS AR AA FA
T AN 55 AsHAZHTh(Fg. 2). =
7 30 Gyo] WAMI& ZAFSHAY,
TGFAA & H7tete FAGAEE WA 2o ulj g3t
T WA E Y FAEE Aste AdEo] Z|deHd
vﬂ?ﬁ %7]/‘11794 “ﬂ‘lﬂ.‘?l% AAE FAA7NA kA
AN g E71M 29 trans-
s IL-1291 A7 whgAl
H =71 E FFF

ofy 1%
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offt > 10 ofy mlo
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gt
i<l Of
EQ:E[E%
N
B
e
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K

FA A

‘cﬂ

o]N

$lo] transwell culture¥® S o
3}04 yieg
7Y E71A X9 tranwell culture® X3 A X9
e ??_ B A X IFN-y A4k ELISAYS ©]§-3}4] IFN-
e 583 A3 30 Gy WA Z/‘}Q TT
T2 A7) A T FAdAA NN FH =71
139} transwell culture® X AAE o) o3t &3}
WG A ol A IFN-y £H] o] doiFez A7 &
%]E]Tr‘iiq(Fig- 4).
Z7t9 Z71M X< transwell culture® A AHA E 4|
o3 HHSAE A EEA. AEuFAAANAAN S
A Z7| A E 9} transwell culture® FAAFAES} 2& %
Ao AT FH E7IAET gle Al u] FAFL A A ol
TAFMEL] FEAEA g &
=, A A9 F
T E71M 29} transwell culture® FA A E o5
o SAdstE HHSAEY FUAE gk AEFAITS
Eo] AHe® Yokth(Fig. 5).
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Figure 1. Inmunophenotypic findings. The expression of CD83, and MHC class II are suppressed on dendritic cells which have been activated
by autologous tumor antigen loading and cultured over 24 hour in the Cell Culture Insert with mesenchymal stem cells. Surface
immunophenotypes are stained with fluorescent mononuclear antibodies and analyzed by flow cytometry (A: antigen-loaded dendritic cells
without mesenchymal stem cells, B: antigen-loaded dendritic cells with mesenchymal stem cells).
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Figure 2. Allogeneic mixed lymphocyte reaction by dendritic cells
with or without mesenchymal stem cells. Dendritic cells cultured in
the Cell Cultrue Insert with mesenchymal stem cells are less potent
for lymphocyte proliferation against allogeneic lymphocytes than
dendritic cells without mesenchymal stem cells (RC: 1x 10° respon-
der cell without dendritic cells, RC+DC: 1x 10 responder cell with
1x 10 dendritic cell RC+DC+MSC 1x10° responder cell with
1x 10" dendritic cells and 1x 10" mesenchymal stem cells). Data
points shown are expressed using the mean value of triplicate
cultures (*: P<0.01, #: P<0.05). cpm: B counts per minutes.
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Figure 3. Allogeneic mixed lymphocyte reaction by dendritic cells
with mesenchymal stem cells in various conditions. The suppressed
allogeneic mixed lymphocyte reaction by dendritic cells cultured in
the Cell Culture Insert with mesenchymal stem cells are not affected
by 30 Gy radiation of MSC, addition of antrTGF B antibody, or
IL-12. RC+DC: 1x10° responder cells with 1x 10* dendritic cells,
MSC: RC+DC+ 1x 10" mesenchymal stem cells, irtMSC: RC+DC
+ 1x10" irradiated mesenchymal stem cells, anti-TGF: RC+DC+
MSC+anti-TGF-B antibody, IL12: RC+DC+1l-12, MSC+IL12:
RC+DC+MSC+I1-12). Data points shown are expressed using the
mean value of triplicate cultures (*: P <0.05, #: P<0.01 compared
to A). cpm: B counts per minutes.

answell cultureﬂ ‘Ri 5l

=
A ‘6_
Bl 2 FFAE e *J]E%*é
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Figure 4. IFN-v in the supernatant after activation of responder
cells by dendritic cells cultured in the Cell Culture Insert with mesen-
chymal stem cells in various conditions. All data are calculated using
the mean value of triplicate cultures (RC+DC: 1x 10 responder
cells with 1x10* dendritic cells, MSC: RC+DC+ 1x 10" mesen-
chymal stem cells, irMSC: RC+DC+1x 10" irradiated mesenchymal
stem cells, anti-TGF: RC+DC+MSC +anti-TGF-B antibody, IL12:
RC+DC+1l-12, MSC+IL12: RC+DC+MSC+11-12). Data points
shown are expressed using the mean value of triplicate cultures (*:
P<0.05 compared to A).

100

mmmm Without MSC * *
80 d 3 With MSC
S
z 01
)
=
S
S 40
=)
Q
20 4
0 m
1:1 10:1 25:1

Responser cells:Target cells

Figure 5. Cytotoxic activity of responder cells activated by dendritic
cells. Cytotoxicity of responder cells against autologous tumor cells
(target cells) is measured using LDH release assay. Responder cells
are activated by the dendritic cells cultured in the Cell Culture Insert
with or without mesenchymal stem cells and pulsed with tumor cell
lysates. Data points shown are expressed using the mean value of
triplicate cultures (*: P <0.05).
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