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W =4] lipopolysaccharide(LPS) & 4 Z & =}
F3AE W FEl=o] Y= monokineF 9] shiigl
macrophage inflammatory protein-la(MIP-1a)+=
AEEH Fgo] o} & FHEAE ¥Rt cellu-
lar originol\t B7HA] 42 AEEF 7|59 o
FHo g uRo] £FHFE o G &
8% AXE AAFL A& HoZ AARE small
inducible cytokine superfamily2] 3lLpole}+®, SDS-
PAGES A MIP-1a¢} ¥4 8kDa doublete] ejz
Uelde MIP-18 o2t ¥ gol) 1ol 57% ho-
mologyg ot YEHozE o7 o Mz
ZfolE Hole HoZ dBA U] o]F F BRIt
@ATEA B FHel HAFHI Y. gy
Axe ofz}l A9 networkd FHAEE =T
A-7E concanavalin A & anti-TCR monoclonal
antibody 2 A5 392 wo = MIP-1a ¥ MIP-187}
o }er g MIP-1& A ol7|Ae] theFst
715 & B3 cytokine2 2 QAXTL B EQ]
q_ﬁ.7.8).

&5 $E 5 native MIP-1 doublet(nMIP-1a%}
nMIP-182] E¥E) o 27k #33 7195 A (proi-
nflammatory) 715 22& AF et B FALEI S
o 4 dFNSEE A AV Bz A
A} prostaglandin® F#38H Ig ¥Hg-& A1)
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A2 Fo] k. olAF AFA WS AlPHE 4
oMz ¢JFo] Flo FAFl g chemotaxis®
oxidative burst® Z7MAIZITHL Wolpe®¥o] HiL
stdom Aol PMNse] 8382 MIP-la7t &
7HA 0 Aoz 43 HOh 5, unpublished). #H
NEEA FE9os 2875 e o A
7150l B,

HT FATEE RS 0] 83t AZE £F re-
combinant MIP-1a(rMIP-1a) &} 1B-& 183 A d&
E3ke] BlE M F e A XY 3%
w2} F Bt Az ddise ZEE Jelde] &
d7]%2] positive?} negative regulator24 2z}
2% 98E 33 ke Aol AP, 25 MIP-
lo= @ ¥3+8 progenitor celle] tiste &3} o
A% g 71%e JeEpdts AlES 2 ALY
Atz RE] by ALY A EA] A3 hemopoie-
tic progenitor celld F-2FH MEEAHSOZHEY
B3 BHo2 MIP-loE 93 8% & &
RAolgks 7Hedol AA|F e, o H
A FELYS 58 MIP-1a o9& gAld) o3
Z¥ 7% MIE FAAHATE s Jdepe,
FH MIP-12 M Xol 3 antibody-indepen-
dent macrophage cytotoxicityE 57+ 713 o) 2] 4]
29 48 71934 EZ(INF, IL-1a, IL-6)9] ¥
HE AR the Fahey$¥9 RaZHE MIP-1
< IL-10]v} IL-2X & autocrine 716 71 U=
Ao 2 AR,

£ AFeMe AA, dHEAe] MIP-la¥
H 7143 2uY]® MIP-1ad] W3l 28317 A%
A M E 9] receptor ENAREE HUdhe Holw
5, MIP-1a7} 287159 9Adx2 FE-3rhe



Aol 71918ke] establish® cell lineo] obd 33
284712 2E AHE freshd T4 vIFAREA
A MIP-107} BHIgeA]e] o329} ofo] thy} recep-
tor7} ZYA L) EA=AE YAsnA el 2
ATEHE FUoh.
I, X2 ¥ 2y

1) Cells

Murine macrophage cell line RAW 264.7(TBI
71 : American Type culture Collection, Rockville,
MD)%¥ 10% Fetal calf serum(FCS), 25mM HE-
PES buffer, 1mM sodium pyruvate, 100U/mi peni-
cillin, 100pg/ml streptomycin®l £#€ Dulbecco’s
modified Eagle Medium(DMEM, Gibco)olA}
okl MEAZFL lpg/ml lipopolysaccharide
(LPS, E. coli 0127 : B8, Sigma)E Nothern analy-
sisE 1T AL 2, 6413, S84 AFEHE AF
AL 16212 A3} Femoral bone marrow
cell?} splenocytes 4 WAl 6578 C57B1/6 female
mice2HE LAt

2) Recombinant MiP-1a &H|

Bovine papilloma virus expression systemel <13}
249 purified tMIP-1aE A% Ad 2% 24
oA Fojuro} AP AMEEA.

3) RNA Blot Hybridization

RNA #&

RNAE £ AA37] 9§ E 22+ guanidium
thiocyanate3 23 & AH&-3tg 2 RNAZFZd At
28 2E £AL diethylpyrocarbonate2 |
zgae Zusigoh. AXE PBSE AN® F 107
cell?d 1mle] £ D(4M guanidium thiocyanate,
25mM sodium citrate pH 4, 0.1M 2-mercaptoetha-
nol) & 715ttt 5019 2M sodium acetate, pH
4, 500p1] phenol, 100pi¢] chloroform-isoamylal-
coholEHEU9 1 1) 5 ASHoz st &
¥$8 F 102 < AA AFSL 158 F¢ 29
¥olE ¥ 4TNA 10,000z 2 208 F< YHES
3t 892 g UE microtubed] &3 ¥ 500
ul] isopropanol A7Hste] —20CAA 1X13t o3
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FoHE 224 RNAE AAAZT. 4TolA 10,0008
o2 20% ¢ 94EEE F JAEL 3009 0.1
U/ul RNAsin®] 88 Z 50 0|3 20u1¢] 3M
sodium acetate, pH 5.2} 900ul9] 100% ethanol&
H71ete] —20C AN A BT FOHE F 4C0A 10,
000g2 2 158 E<t A4Eed o3 doj7 RNA
AAEE 70% ethanolZ 13] AA3le] AF Az
A|# RNAsin®] 0. 1U/W=A Z£3E FF5 20u0l
S AIA

Formamide #7/%% % Blotting

RNA¢ formaldehyde, formamide, MOPSE &
§ale] 55T oA 1587 denatureAlZ) T8, loading
buffer& &3l 1.4% agarose/formaldehyde
geldlA 1XMOPS buffer(0.04M morpho-linopro-
panesulfonic acid, pH 7.0, 50mM sodium acetate,
5mM EDTA, pH 8.0) & AHg-3le] A7|9E 591
o] gel & FHTE B2 Al FF A F-20XSSC
(3M sodium citrate, pH 7.0)°ll 30% 3} soaking3}
Gene Screen Plus membranecll overnight trans-
fer¥d THE- membraned 2XSSCE Al}3d F7|
Zol A=A1A 80TCAA 241 B TR

Hybridization

oA 4|3 membrane® sealable bagell ¥l
prehybridization 8 (50% formamide, 10% dext-
ran sulfate, 10% SDS, 1M sodium chloride) &2
42¢olA 308 F9F ¥8-A1%1 ¥ Multiprime DNA
labelling kit(Amersham)$} [o—*P] dCTP(Amer-
sham) & AH8-38ld THE radioactive probed® HF
¥X hybridization&9mlF 4X10°cpmEE F&
100CoA 587 denatureAlFth ©] W salmon
sperm DNAX 2¢] denature A1# hybridization so-
lution®l A }8ted 42T A AFBAA 16~24A13F
YheAIZ Tl Bagdll € £9¢ AAY ¥ memb-
rane® AT 3Ape] MM upe} M Aste —80T
ol 4 X-Omat AR film(Eastman, Rochester, NY) ¢l
59 &< ZFFAHA

Recombinant MIP-12] Radioactive Iodine¥A|

Enzymobead iodination reagent(Bio-Rad)& ©I
£3t9 Na®I2 MIP-lo& EAAAY. &, MIP-
1a 5pg® 2.5mCi NaI(ICN Radiochemicals) & 50
ul9l Enzymobead suspension® £33t ¥ 9ul¢] 6%
D-glucoseE ¥71¥O2H iodinationWh&-& 7AA13k



Ak, A2olA 3023t WA= E A E v, 25
ul9 10% 9] sodium azide/0. 1M sodium phosphate
buffer, pH 7.0 A71gozx 3-8 SEAH Y.
Sephadex G-25 column(Pharmacia Chemicals)$
o] &8} gel filtration chromatography3 o 24 M|
57 & BI& PLMIP-109t UL 0. 1ml
32 gamma counterZ radioactivity® &3}
o BAE tMIP-1a8] &E& ZAMEH] 93 10,000
cpm®] P[-rMIP-1a 8 12% ~20% gradient SDS-
PAGE3td =AI7] o —80CA 35T X-
Omat AR film(Eastman Kodak)ol x=&A17c}.

Receptor Binding Assay

Receptor binding assays= Ohara$} Paul®) g%
of wel 10° M X9} BrMIP-1aE 410ul2] RPMI
1640 medium(Gibco)/10% FCS/0.02% sodium
azide/20mM HEPES(pH 7. 0) S+ 3P 4ol A 2412}
A&H oz EFAIA FHA incubationdtA Tt 100
ul#® 3aliquotsE silicon oil DC 550(Serva) <} white
light paraffin oil(Fisher-scientific)o] 84 : 1622
E3E £ oil 200p1919] &8 ¥ 94T
EX BLMIP-109) A X235 (bound) & 32l €
BE(free) & 2239 Y4HEHF dry iceolA]
tubeE 5%3F ¥ F tubeE slicingB 2 2M cell
pellet® 43 RES Rt cell pelletd
Ao BE o) radioactivityE gamma counterZ 2}
Zt count® ¥ Scatchard plot analysis3te] MXF
receptord] ¢} HP a4, kdghS. S

. Ay

1) CcHAMZOAM 2] MIP-1a19a mRNA &3

Murine macrophage cell line¢! RAW 264. 7%
LPS 1pg/ml2 AF3Y-& 749 A= 241 F-o) o]1]
MIP-1a¢] mRNA7} H8 F 5o 6217 Fell=
o2 b3kt dhxigt W JAlA= delA] =
cyclosporin A 92 HHA =7} ZAHAS FUth
(Fig. 1.

2) 27 % HIZMHZENAME] MIP-1a mRNA &

re

Fig. 20149} #o] resting3 el & S5 X ¥ Fo A
2% okshlul MIP-la mRNAZF 8 fEE9ia
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Unstimulated
. |LPS 2Zh
s A LPS 4+ CSA 2h
- {LPS Bh
LPS +~ CS5A &h

Fig. 1. MIP-la mRNA expression from murine
macrophage cell line RAW 264.7
LPS | 1ug/ml
CSA ! cyclosporin A 0. 2pg/ml

EM |Luctc:de- rim
Bil |y
EM | Ferribin

3
=1 |PES
| C127-48

Fig. 2. MIP-aa mRNA expression from mouse sp-
leen and bone marrow cell cl27-48 : MIP-
la cDNA transfected mouse fibroblast ¢
127 clone.

PBS : phosphate buffered saline

1 A HAAEL R F4hth 3FA T myelosu-
ppressive activityZ in vivoolA Yehlis Aoz
& lactoferrin®lt} ferritin® <2 mRNA &
Hol FIE A Fudth

3) rMiP-1a0l|l CH§l Radioiodine A

Receptor binding assayE 93t rMIP-la & ra-
dioactive jodine 12 XX F &85t auto-
radiogram &2 YEPH Ao Fig. 30t}

R & radioactivity”t MIP-1a 9} 5 < $F 8kDa$f ] o
single band24] WETh Sephadex G-25 co-
lumnol A 8-& ¥ total radioactivityt= 10° cpm/6g
of IMIP-1a2 A& =13 ©] X € binding experi-
ment2] P[-rMIP-1a T2 o83t
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Fig. 3. Autoradiograph of pure “I--MIP-la anal-
yzed by SDS-PAGE.

4) Receptor Binding Assay

X £ binding expcriments°ﬂ’*‘] nonspecific bin-
dingg& AAsE7] 91ke] 1008 FES] unlabeled
tMIP-10& 37}8te] 43t 483k Aoz ¥4
Wysct. LPSE ASE RAW 264.7& =£2
B2 42| MIP-1a& #8322 o] MIP-1a7} recep-
toroll binding®h= A& AAF7] 3 Y43 acid
washdte] A¥d| ARFHHYR® SF5Y HZAAEE
s tA 2 Ml st AT, Table 19149 2ol
LPSZ A=3% RAW 264. 78] MIP-1a° tH% recep-
tore] 3HE-L 0.91nMoIRNT M EXF receptorFE
378702 Jeteh. F5, vZARAAE 27 rece-
ptor#7} 33, 11712 JElsith,

Table 1. Summary of results obtained in receptor
binding experiments®

Cell Tested Stimulator kd(M)  Receptor
(sites/cells)

RAW 264.7 LPS® 0.91X10°° 378

Bone marrow - - 33

cell

spleen cell - - 11

* . Representative result for three independent ex-
periments.

b: RAW 264.7 cells were stimulated with LPS(1
ug/mb) for 16 hours.
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A=A ¢k macrophagedl Al A9 mRNA
$Ho] sE MIP-1a7} LPS AT 22 2413 vl
3A message F7H 2 2UAL Gram SAAAE S
o] FE-¢ olFv AFHPNAN MIP-107t &
Fhe-2 Ul £ cytokine?] 3t 7FsAlo]
48 gA# E7 MIP-loe 9434 23y
helper T cell# cytolytic T cellh A= F-a=H & vl
B33 AAjukgo] dojuti Q= FAUA o]
cytokine®] J¥-E& e dL ouigledE o
AR T Y7o Ae] MIP-1 mRNA 34 o
3l  cyclosporin A7} AIFEL Jehigld
Kwon# Weissman® ] Aol €] Ml XA
£ cyclosporin A7} LPS2] 88 AA3A %31
th. cyclosporin A2l YA ZH8-0] olu] A M X
o2 {]¥ cyclophilin®l @ &3e] F3FA
9|k ¥ Sherry5'0 9] R} th 2 M| E 9] 2}
o3k M Zykg-Ad MIP-lo mRNA $3& g 381%]
23 £ A%e] dEage dXEdn & F U

A gAgL A9 F4:9 H|FdA MIP-la
mRNA message’t $¥ € £ 489 A= gHYHE
A3 8L F-A3 7] A3 ] cytokine©] nega-
tive regulator2+] 2-8-3}8]2k= Graham$”9] o
A% YA 3= A3 o)™ myelosuppressorgtil &4l
2 23 2% mRNA Tdo] $715A] &2 AL lacto-
ferrino|\} ferritin®] JAH 2§ MIP-1a7} S 3t
iAsA] gevhe duz2 f4dd.

EY MIP-1a& A3k 4 M Eo] MIP-1 rece-
ptor7} EATHE AML S MIP-1a8] di2jA X o
3 I3 AESH Y225 E olv] o EAVt
d A= o] pleiotropic cytokine< paracrine,
endocrine2) 9 X autocrine fashion2-Z origin®] =l
€ Axd #F4-E& @i § Fahey 599 F:30)
o3 §4% F350 € & slch wEdA MIP-1&
HEHgo] FAE & e dYAEY 8 F7
Al gohe} M X FASox FAF2H
MIPE A43he M X feedback control2H
original signal® ZFAl7l= 948g ¥z F4€
.
®Be 279 cytokine©| target cellell th3} mito-
genic effect ¥& phenotypic change® ¥271AvY



5ol gk Whe-o] =4S WA A
28-S 3l ohE SHOE host mediatord f&l
B E Sl EOE AETH ugE dod|wE
FHH o2 vhEg YebiT, MIP-1a% tha] A% 2
tumor cell killing(antibody-independent mecha-
nism) & 24 Yo7IdA X2 HEE o cyto-
kine2] #2], 53] TNFo] #HE 2o 2H tu-
mor?] suppression®] 7]&$c} Boxn Gt
o i Ax epA7PAZ [L-latt IL-69F #&
7194 cytokine® EH|AFORZA AHY =899
A #4-§ JeplvIE $hoh =3 MIP-los
MIP-18%}F oj2i7kA] RWESE &A4gd Slol Wiz
22 Z8-8 T antagonistic ES Vel o2 H
W1 o] 2 cytokine®] FAHEFE FEAIE Yolx
fine-tuningd}] H38 A AWEE-9] homeostasisE
olR= o AlgHr),
F49 4] 22 mouse A 718 52 ¥ hemopoie-
tic organ2 2 in vivo A rMIP-1a¥ #49} H]
el A 25 myeloid progenitor cell® = & cycling
ratesE UaAIZTL B8 Maze$'®e] Aztst
MIP-1¢9 in vivo ¥ ex vivo myelosuppresswe ef-
fecto] ©§ o] RuEHBT R njFo] By F
o} ulAA ol MIP-1a receptorﬂ EA ke 3l
& MIP-1a2] 3g-°] Ho]% myeloid progenitorl
gk AHEE0) M dojdthe g e
oh, 2y o2 MIP-1a9 in vivo myelosupp-
ressive action®| accessory celldl 948t 3338
At Mr e 7he S A e fivh @
Az MIP-1a2] 28] in vivoelAl accessory
cellol o3t aifgches 247 18 gle Aoy
in vivooll mouse T cell lineol thgh A&7}
Hyd Fo] glom gy 7hga8-o 9|$F myelosupp-
ressive actiond 7lFeAxE &3 AL F Uk
AtEHh
MIP-1a9l9] in vivo myelosuppressor2 &3l
EZA2M lactoferrin®® 2 H-ferritin®*¥& &
g1t lactoferrin® #8714 progenitorol] o gk
21 2Hg-0] ol 2} mononuclear phagocytes®H-E
IL-159] growth factor #81& AAFoZA e}
e ALz g8 i Hferriting in vi-
trooll A1 progenitorell th3t 2AHAD A&
Bl Aog BuE9om®? H.ferritin® 28
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YH-E= ferroxidase activitys HEPH o2 #1218
t}3 Broxmeyer$ V< E.adul, wEli] o] Fh
myelosuppressor®] &-8-o] tiAAEe] MIP-la ¥
Hlol 2]dle] frElexE #AF 2 @@94 A7
o)A By o]:=A% MIP-la mRNA W& &34
71X 23 Ao Mol MIP-la& ol 59 &2
%& ¥ ol lactoferrinol} ferritin 2Hg =
Slaofl ofgF 2HE-2 opMEle HAEE UAS
p=0
MIP-1a2] myelosuppressive effect 71A3= T
A FdA € b AEAS #HE 5= glo]
Uehbs RAEd MEIsgdozrE 2¥R7|9
hemopoietic progenitor cell-& 1.3.5}7] $]3}] MIP-
el & 5 Ae A7 FEI) U
T thMIP-1a & F9 % mouse®A] cell cycle-spe-
cipic drug®l cytosine arabinoside2] %282 2 2K
myeloprotective effect® JERH It H.32*7} o]
o st teALe ve AA 1 YT MIP-1lg=
mousel X 718954 AFANE A FLEAE 5 3l
opg +9 MIP-1a& *gzﬂ"ﬂ HeAd AL &
-8 MYE BT Fart U3 Ul FHASA
$83}7] Aol preclinical study”} d¥=lojo} &
Aoz AR,

4> r$L'_>i

la g

v.d B

| FEHoR gl e 8
=T PP 2 PE

z¢} olo] dig F&H 9 &

MIP-1¢8] v &<lH A-55H3

MIP-1a®} 715°©
lymphoid organg] 3=
MIP-la 32 $E%
AARE BAFo R

o

e »a

—‘-‘O_u

%Hg‘ T o] & Uil 2—1%3}71 A3le &
22]¥ recombinant MIP-1aZ °]&, o9 4
ﬁ@-”}'?—f C?\iq.

1. WAHE lined! RAW 264.7 AIXE LPSZ 2t
392w MIP-lo mRNAZ} 8 RreE e
ol Zo] HAAA AL cyclosporin AR A E A
Ol—gl-’(:}‘
2. Restingdele] &4} v|FAMZAME MIP-la
mRNAZE & EA o Jactoferrin®l Wt ferritin
£ in vivo myelosuppressorfF 2 1 HE7}
Z7v8l2] gk,
3. WAbs P12 A9 fMIP-1aE o83t Al3%



RAW 264.7 M *2] Kdgte] 0.91nM, HX3F re-
ceptorTE 37872 FAHY, S5 BFA
EdXe AEDF 24 33, 11719 receptor’t
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— Abstract—

STUDIES ON THE MACROPHAGE INFLAMMATORY PROTEIN-1q
IN BONE MARROW, SPLEEN, AND MACROPHAGE

In - Taeck Song, Kwi- Ok Oh, Hyung - Sup Kim
Dept. of Periodontology, College of Dentistry, Chonbuk National University
* Dept. of Phamacology, College of Dentistry, Chonbuk National University

Macrophage inflammatory protein-la(MIP-1a) from activated T cell or macrophage, which is small
inducible cytokine of unkown biological function, has been shown to display inflammation chemokinetic
activities, as well as myelosuppressive effect on more immature progenitor cells.

In this paper we show the MIP-la mRNA expression and the presence of MIP-la binding sites
from murine macrophage cell line RAW 264.7 and primary cells of mouse bone marrow and spleen.

MIP-la mRNA was induced from LPS-stimulated RAW 264.7, but not inhibited by cyclosporin
A treatment, and also was expressed from mouse splenocyted and bone marrow cell which were
not increased by ferritin or lactoferrin treatment. The results of receptor binding assay showed that
radiolabeled RAW 264.7 cell with kd value of 0.91 nM, and binding sites per cell of 378. bone
marrow cell and splenocyte also appeared to have MIP-1a binding sites 33 and 11 per cell, respectiviely.
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