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[ Abstract ]

Differentiation and culture of dendritic cells from swine bone marrow cell

. Young-Wook Park, Hong-Gu Joo
Laboratory of Veterinary Pharmacology. College of Veterinary Medicine, Jeju National University, Jeju, Korea

Dendritic cells (DCs) are the most potent antigen—presenting cells that play a critical roles in connecting innate and adaptive
immunity. Although many studies about mouse and human DCs have been performed, those using other mammatian species
including domestic animals are lacking. In this study, we established an efficient experimental method for swine myeloid=-origin
DCs. Bone marrow cells {BMs) were cultured in vitro using an adequate cytokine for this purpose. BMs were harvested from
hones of piglels and cultured in the presence of porcine recombinant granulocyte-menocyte colony stimulating factor {GM—CSF)
for 6-10 days. And also, we tried to find optimal conditions for cryopreservation of BMs. After 6 day culture, semi—floating cells
were harvested and characterized as DCs (BMDCs), Interestingly, BMDCs revealed the excellent production of TNF-alpha, a
representative innate cytokine, upon lipopolysaccharide exposure, but not the case of nitric oxide. In addition, we measured the
expression level of immunological markers on the surface of BMDCs. Taken together, we established an efficient experimental
method for swine myeloid—origin DCs. The information oblained irom this study includes optimal culture conditions and thus may
help researchers studying swine immunity in basic scientific and-clinical fields, (J Med Life Sci 2012:9(2):84-87)
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1. $XIMRZe] =4It vy

AP SEAFHANY I 3-4FY Alel9] Yorkshire®| A&
ARgsidct ARES AT W FEE 2§ EFF ol
I8 2| F phosphate buffer saline (PBS) 25 mto]] F=ct.
HE7}L 583 Ho|2d EE] & F IFAHEE A9t vz
strainerel] A#FE2 125 mt4d 5 709 conical tubeZ LNe
. 1500 momollM TR YR £ A4S AT F AE
& 1087} ACK lysis buffers} 9HS-AlA AETE L8 Al7|D
vhA] S48 2H02 9 223t HE A MRE E
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GM-CSF& 2 ng/mid) 52 olF9dth 37T 5% CO
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3. ELISAE 0|28t cytokine?| &3

96-well platec] swine BMDCE 2.5X10' cells/me) %2
sample52 &H|3¢ct. )% lipopolysaccharide (LPSHE 0~1
ug/md = WA 3ul] AEHez Al 37TelA
27t wiokst ¥ ARSI} Swine TNF-a o] A 0l
coating A7) ¥ standard?}l sampled AHzZ|EST, detection
antibody (antibody specific for SINF-a}2 2182 gol F9ic},
9h- ¥ substratedr AE|slgll mabel HAREE HQI8HH
eh 15-304 Tl dh8-& BAAIF)7] Y stop solutions A
stirl. Microplate readerZ o838 405nmod EF=E &4
. StandardE o]R3] #EFAE TN AiEe ¥R
$ & ti9)3lo] swine TNF-alpha® Ag3laict.

4, Nitric Oxide assay

TNF-alpha® £30& W} FA13HA 96-well plateof] ¥lY
H swine BMDCE 25X 10%ells/mle} =& Jo] settingd}H
o} ol% LPSE O~lug/mlo] srwglo 28] gAEA e
AHedhct. NO AL wjgde] Holles NO:(nitrite)d %
o2 ZAsigich ujgdle] S FHFOR Griess reagent
(0.1% N-1-naphthylethylenediamine dihydrochloride, 1%
sulphanilamide in 5% phosphoric acid¥Z Ho] 4o & ¥ 10
Bk ¥R A7) 3 microplate reader® oj&8t] 570 nmellA &
Frg SHselct?,

5. Flow cytometric analysis

2%t A GM-CSFE o83 wlorst XA ZEE 6-well
platec]] W& X LPSE A5t ¥ ¥ scraperE o431

28193, 5% FBS2 0.1% sodium azide7} EHE PBSE A
A%t & anti-mouse CD16/32 (Fe blocker)& *Halske] Fe
receptors blocking®t4ith, 2 ¥ anti-SLA class I, anti-MHC
class I (MSA3), anti-human CD40 antibodyZ ZFZ}F A 2)5led
o] 1% paraformaldehyde® IR Qa5 LSS
FACSCalibur™ (BD Bioscences)o} CellQuest™ software(BD
Bioscences)yg o83t M| ZEAE AABICH,
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1. sBMDC microscopic picture

6-well culture plateZ o|R8lo] RAJAAMEE wlofstgict
A= 2l GM-CSF (Granulocyte-macrophage stimulating
factorie 10 ng/med] FE2 YWoiodoh M-S Y% 0¥4 5%
complete medium (CM) 12mio] AIZE P2 5, A= 37 well
of 4 me/well® Fol5qict, v 224 A& Wi~ Z7} ZF
= WiAE HE ofEEo] H] wellZ Weln o] HE 4 o
fwell GM-CSF7} Zgd A WizE WolFqlok 4eael=
5% CM 12 mfol GM-CSF7} Z35 A wjxE 12 mtd 9=
. HA wello]d § e HZES 25 HE F welld 2meH)
golF=elt, 6. 8ol wiAlE oksr] 8 welld wial4;
5o 1 mtd B 5, GM-CSF7} ZeE 5% Al vlX) 9 me2 9hE
o well & 1.5 me¥ Al WzF FolF=Uct. AMFILR Ho|R 4
Aol vlEA Aol FAAMER BolEls mgol B T
A9t (Fig. 1),
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Figure 1. The microscopic morphology of swine BMDCs,
Cells were cultured in the presence of GM-CSF after 4
days (A) 6 days (B). In B, arrows indicate dendritic process
of DCs.

2. Tumor Necrotic Factor—alpha

LPS7t HE|%] A AFMRAM = eytokine AJ4GRE oo}
BY] 918l ELISAE ol 83t ¢RAAAME wke] TNF-alpha
ke 2489k (Fig, 2). TNF-alphalz AHH %(innate
immunity)oll A #42e 8L sh= WY Ho|Ezllo)ct,
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Figure 2, Effects of LPS on TNF-alpha production of
swine BMDCs. LPS concentration ranges from 0 ug/mf to 1
wg/ml (mean £ SE.M.).

Swine BMDC 2.5x 10" cells/mel| LPSE 34 AlgE|Ho=z 3
B 23 1P 1.0 ug/meell e TNF-alpha 490 pe/md, 0.333 ug
/miol A= 465 pe/nd, 0.111 wg/me))AE 454 pg/mi, 0.037 ug/
mol A 375 pg/mg, 0.012 wg/miollX= 270 pg/mlo] ATFEG]
o}, AmAes 1pse] YAEE, & 0-0.111 ug/mi2] H oA
= FEZEA 02 TNF-alphad AR Z7IAZE, I o)Ak
FholAe Adbe®e] SRPtA] ¢l EdbEe @4 29"
= S)5ict, ol2fgt AR YAke), 53] WAldE A HF
HogARTA neool & Ao waHd.

3. Nitric Oxide

LPS7F Has A 41 Z2] nitric oxide (NO) AJAbekS oo}
27 ¢3] Criess reagent® o]&3t IPS L5 AAR L
Hjokel 9] NO Ad4eRg 738t (Fig. 3).

10,
8-
=
© 4
" W
oL | |
0 025 05 1
LPS ¢oncentration (ug/ml)

Figure 3. Effects of LPS on releasing nitric oxide (NOJ).
LPS concentration range from 0 ug/ml to 1 ug/ml (mean
+ SEM.).
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4. Flow cytometric analysis

2] ZeAEERe vikE FAAAMEZE 3=E 6-well
culture plate®] setting®}5ict. ©|F 1PSE AHzjshe 29 7+
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Figure 4, Upregulated expression of immune related—
surface markers on BMDCs treated with LPS, The treated
BMDCs were stained with antibodies specific for MHC I,
MHC II and CD40.
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