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Macrophage Migration Inhibitory Factor (MIF) Induced
Stromal Cell-derived Factor 1 (SDF-1) Production Via
Nuclear Factor KappaB (NF- ¢ B) Signaling in Rheumatoid
Arthritis Fibroblast Like Synoviocytes (RA-FLS)
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ABSTRACT

Background: Stromal cell-derived factor (SDF)-1 is a potent chemoattractant for
activated T' cells into the inflamed Rheumatoid arthritis (RA) synovium. To determine
the effect of macrophage migration inhibitory factor (MIF) on the production of SDF-1
in the inflaimed RA synovium. Methods: The exptression of SDF-1 and MIF in RA
and Osteoarthritis (OA) synovium was examined by immunohistochemical staining. The
SDF-1 was quantified by RT-PCR and ELISA after RA fibroblast like synoviocyte (FLS)
were treated with MIF in the presence and absence of inhibitors of intracellular signal
molecules. The synovial fluid (SF) and serum levels of MIF and SDF-1 in RA, OA
and healthy control were measured by ELISA. Results: Expression of SDF-1 and MIF
in synovium was higher in RA patients than in OA patients. The production of SDF-1
was enhanced in RA FLS by MIF stimulation. Such effect of MIF was blocked by the
inhibitors of NF- g¢B. Concentrations of SDF-1 in the serum and SF were higher in
RA patients than in OA patients and healthy control. SDF-1 and MIF was overexpressed
in RA FLS, and MIF could up-regulate the production of SDF-1 in RA FLS via NF- ¢B-
mediated pathways. Conclusion: These results suggest that an inhibition of interaction
between MIF from T cells and SDF-1 of FLS may provide a new therapeutic approach
in the treatment of RA. (Immune Network 2007;7(1):39-47)
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A&k Ml o
cyte®] ZZkKinfiltration) 2 EA 0 &2 3}11 &1te] sublining
-9 mature memory E}FJ O] T A E7} FZHE| o Slt.

gul 2ojgo T Al¥, B A X2} monocytes/macro-
phages®] ©o]E5& IS4 7]Z A E(bone marrow stromal
cells), 24 3, macrophages, W] 3] 4| 3 (endothelial cells)
o 93] AAFE|= SDF-1, IL-87} 2+ ARIIQAES <]
o 279 SDF-19] FEE Fobels $2Y B
& & (plasma), &2 (synovial fluids, SF), &1} 2] (syno-
vial tissue)tfell F7b= o] 9131(2,3) FrlEl: #dd &
2 AU SDF-10] #d Eo] Ithd,s).

SDF-12 CD4 " 719 T A 9] recruitment} accumulation
< £33 &40 2 monocyte migrationS £ 71 3HCH6).
SDF-1-& MMP-3¢} MMP-92 %3} z+7} & 4| E(chon-
drocytes) &} & 1} 3] M| 3 (osteoclasts) S S 3HA] 7] 11 W T
A X ©] heparin sulfate 22}4}¢] immobilizationS &3} Al
guRgel os BE HuE 2ATE). =@
SDF-1-2- A A]7]¥ collagen-induced arthritis (CIA)2] 2
o] A& 11(7) SDF-1 =84 Q] CXCR42] A A= CIA
o] diy 3} OEV‘}Z* severity S 7+ A] Z1TH(8).

Hog F72 ARIAEL A3 27

Q3 e %x}% FESHD AFE 5 JoB Frie
~9Eg 39 W 9FWS, AR Y B o1
o F8% 4TS Pk AW SDF-19] FEG} 23 W)
AUZ e FHE ok v FF Faolth A4t

(hypoxia)& &2HA| 1 SDF-1 mRNAS] WS F7}HA|
7= Aoz d#HA ).
MIF (macrophage migration inhibitory ’factor)L 43}

B T A E A 1] % o] macrophage?] o] =& A3}
AZU 7I8AY T NEZE AMESE 58S A

71 AR As dEIATHI0-12). HZ «1 ATl A=
macrophage, W 3] Al| 3 (endothelial cell), /-7
blast) 5o A & FH E o|(13-15) FF A 34 g AX
4%, T AE SAste 3 A E #ofsty o2 7}
A dFolyt W whgo Qs AgS shrhal IdE A
th(16,17). £3] TNF- o, IL-1, IL-6, IL-8& ¥ 3ot A=
24 Aol EFFRIY] $HAS {3t ar glucocorticoid Oﬂ
oJg Afo|EFL) AL AAE AT B4 A%
TS, olel MIFS] Wl 27171 24, AL A
& 94 A% #4855, 348 TPAE o 7 o
o 9 @54 AgelA BaEol i1

foitie ARl M AT A7E A8,
FolEs DAL Bael Q24 BT 240N
=2 MIFS] W& o] g4l 5] Qiﬂ(ZO), Zute] MIF 23 73
wob A HyEstel ARYL FWel FolE s B
Gelol & MIF 229 71548 RAFnen. £2
MIFE 5P1E 2 $89el Fehi o) S408-2 47

o=

# 1EQ322) 44 Fore
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#2. Ve AEER FrHE] 2= A1 E ol A
198739 MAE mZ Frlgl X _,_‘Q](Amerlcan College
of Rheumatology, ACR)2] 5 7]|5Fo|| Wt<3st= F{olE
2 HAH #2208 s YR sATRS). thxT e
2 @4 Aot FH2 A7 edA 76“&23 o
HE ALdAE A ol }‘%-"FJZO Eﬂ*mi
stk ¥ dve AddEEd 94
A7 AdS Fste] Al %“1} ¢]—13 =
4 wAles 3 FriEs #A 4 s
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A)9k. Recombinant MIFi= R&D systems (Minneapolis,
MN, USA)oll A Fu &t th. Pyrrolidine dithiocarbamate
(PDTC), curcumin¥} parthenolide= Sigma Chemical Co
(St. Louis, MA)2 28] T3} 32 INK inhibitor, SP600125
+ Calbiochem (Schwalbach, Germany) . 2 K-8 03} %}
c}

Ol' r{o

7 umzéﬂé ‘{}501 ’a‘ﬂ‘”]— o £<1
7} of] @ 4l(hematoxylin-eosin) &3 Mg s} 43t
T AT Al E7FIS] o) &
SR H“ﬂ © 2 ABC (Vector laborites, Burlmgame
SA) kit Abgsto] Akl o, Sefo]l=d
dHS A deeR EU}E}-JJJ/} BLE A
H,0,2 WelA 23t 84S 3pdA] 7] a1, o4t
(phosphate buffered saline, PBS)©. & =4 3t}
2 HP*E 28 2A 0 2 anti-mouse serum-S-
L A7l & primary AbE 4°CollA] MIF (R&D
Systems, 1 : 50), SDF-1 (R&D Systems, 1 : 50)& o}
(16~18 hy7} A §H-§-A]Z{ T}, Primary Ab ¥H§ & A3 o]
o} ®l &= PBSE 4:4|3}1L Hlo] L Elo] AdtH o]
A o} Batst g A A% streptavidindh-g-S A7
DABOE A A 71T Mayer’s SlrlEAddo g 2
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mm %702 ZA AE F Dulbecco’s modified Eagle’s
medium (DMEM, Gibco BRL, Carlsbad, CA) Hjekeof 4
mg/mle] FE9] type 1 collagenase (Worthington Bio-
chemical, Freehold, NJ)$} 37| 37°C water bathol] 4] 44] 7F
U HESAI AT Whgo] B 222 500 goll A AR
2]3st$9al 10% fetal bovine serum (FBS, Gibco), L-
glutamine 2 mM, penicillin 100 units/ml¥} streptomycin
100 ug/mlo] S0}l DMEM HjSkio & 34 = 75
om’ FepsF o] Fol 37°C, 5% C0.9) wjg7Iol A 3%
s Ry g 24 42 AL AAS L 22 Al
F7F20% DMEM #fj F ol ol A] wlj k& At vl Foi 2 5
3dutt wekal FaL Al v F WA Q] 90% o] e
2 AEZF AP E W 1302 845t 58 FAh
RE A3 FA L= passage 5~72 AFE3G L Al
X 9l phycoerythrin (PE)-conjugated anti-CD14 (Phar-
Mingen, San Diego, CA), fluorescein isothiocyanate (FITC)-
conjugated anti-CD3 X+ anti-Thy-1 (CD90) monoclonal
antibodies (PharMingen)& ©]&-3F -4 248 A8 3}
%t

S ubA| ¥ = passage 49 2 Al X+ 95% ©]4 CDI0
& W31 CDI4 = 3.5%, CD3 "= 1% 1) uto] )t
SDF-17} MIF 4. 83 MIF$} SDF-19] % o} uj kol
ApZ=dlel| 9l SDF-1 %%+ sandwich ELISAZ =743}
t}. Sandwich ELISA-§ 96 well plate (NUNC, Denmark)
of ©ZF &4 SDF-1 3A(R&D Systems, Minneapolis,
MN) 2 ug/mlZ 50 uljwell® 231 4°Cel] HFA] HFS-A] 71
tho 2}ek-8-91(1% BSA/PBST)-S 200 uljwell® 2 11 A2
A 2A17F BEEAIF Y. EFAISEREE XY human
SDF-1 (R&D Systems)Z ©]-83}¢] 5 ng/ml~7.8 pg/ml =
w2 Mgt REARG A 232 84 9 AT
Wl 4ol S S0 ujwelld Y3 Aeol 4 2413k A
At HFSE7)1E M ZH§9(0.05% Tween20/ Phosphate-
Buffered Saline)©. 2 4% A 2] 3} 1L Biotinylated goat-anti-
human SDF-1 antibody (R&D Systems)E 200 ng/mlZ 3]
Aete] 50 uljwell®] Fof A2oA] 2417t §ESAIZ] &
Mg o 4w A2t} vpAeto 2 = Extravidin-
alkaline phosphatase conjugate (Sigma)E 1 : 2000202 3]
293t 50 uljwell¥] QWi A0 A 2A]7F BH-S-A] 7] 3L A
2] 3 PNPP (Fluka, Phosphate Disodium Salt Hexahydrate)/
DEA £ (Diethanolamine 97 ml, NaN; 0.2 g, MgCl,.
6H:0 0.1 g, 13} 25 800 m)< 1 mg/ml 52 =]
50 uljwell® 2o 302 & 02 M NaOHE ¥+3-S W31
405 nmo gl FHEES ZHedA,
RNA #3292} SDF-19] reverse transcription-polymerase
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chain reaction (RT-PCR). t}ekslt A5 A A (JNK inhi-
bitor, curcumin, SP600125, PDTC or parthenolide)S =] €]
StAY 3HA] @2 A MIFS] thest =9 &7
v oFgk G EE v oFst ok i ¥, AZEEH F
RNAZ RNAzolB™ (Tel.Test, Friendwood, TX)Z ©] &3}
FZ3I9t. F=3 F RNAE o2 comple-
mentary DNA (cDNA)E 3H433}17] $138te] 2 uge] RNAC]
0.5 ug random primer (Takara, Shiga, Japan)2} 70°Coj| 4]
WAzl 5 £cld FUAAL B 10 mM
dNTP mix (Invitrogen, Carlsbad, CA) 1 ul, S ZHA}E A
M-MuLV (MBI Fermentas, Hanover, MD) 1 unit, 5X
M-MuLV 3] 418l (MBI Fermentas) 4 ul, RNase Inhibitor
(MBI Fermentas) 0.5 ulZ 7}l ZAE nuclease free
water (Promega, Madison, WI) 20 ul2 93 3, 25°Col| A
103, 42°Coll 4] 604, 72°Col| A 1027 W3- Al o A A
) DNA 428 o §31o] FHEL AL Al
At} =25 ul9] ¥Hg-ol ol cDNA 1 ul, 2.5 mM dNTP
mix (Takara) 2 ul, 10 X Taq buffer (iNtRON Biotech, Seoul,
Korea) 2.5 ul, Taq 0.5 ul (iNtRON), 10 pmol DNMT-1
primer 2 ulE AFES 1, $Z -5 93 Dual-bay thermal
cycler system (MJ Research)E A}l-8-3} 43t} AM-8-% primer
19L& S -actin sense 5°-GGA CTT CGA GCA AGA GAT
GG-3’, antisense 5’-TGT GTT GGC GTA CAG GTC TTIT
G-3’, SDF-1 sense 5’- ATG AAC GCC AAG GTC GTG
GTC-3’, SDF-1 antisense 5’-TGG CTG TTG TGC TTA
CTT GTT T -3’22, f-acting AL WA A oA
94°C 30%, annealing'H Aol A 60°C 30%, 217 ©A o A
72°C 30%7F ¥k2-S 253) wiE3l¢ o DNMT-1 ==
z7e WA A 94°C 30%, annealing Aol A]
56°C 132, 2174 ©Al el A 72°C 127 WH&-& 253] nHE3)
ATt $4 DZETOR 25 cDNA 014 R4 A}
85k A3 PCR wHgoll 4] PCR A& o] ke 7] 9
T% 8t PCR 2 ¢o] glas Attt
FAAH M. 4% 2o JH(HETAR FHs)
Qom, SPSS A =2 1% (version 10.0)S AF8-3} % T
BA AL 242 BA}t o] ¥t H] 3= Mann-Whitney
U test®} Wilcoxon signed rank testS ©]-8-3}t} pjkol
0.05 o]t wl FAIACRE frolstrtal #A s At

=
FroteEl2 A QG g2} Fut 2 F o) A 2] MIFS} SDF-
e, FrlEl A~ A S 4 2T o2 A
=3 Y 29 ek 22 oA MIFS} SDF-19] W& oF
e AL vt EA b ooz JAEHS
W ZEA FARG JolEl s FEA AAfA WY
X5 FFe] Hmrt Eokom g AlZedA ]
F (RA 59+11/100 cell, OA 6+2/100 cell)9} SDF-1

S =
=
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(RA 47 15/100 cell, OA 773/100 cell) B3 GAE Frp oA B3k IL-17 10 ng/ml (401155 pg/ml)ol ©]a)A] Ay
g #Ad $AjoA BE = %?ﬂo}ﬁq(Flg D). ArElE dETE A YERE AR IFN- 7 10 ng/ml (217
FrtEl 2 #E QG 9 Q'E]' M XA MIFo| 2]3g 139 pgmDE A 2|3 ZARTE AAkeFo] =k Uh(Fig.
SDF-1 A3 o] F 71 -89 o] d Aol TAHE 2). o]#1%F SDF-12] A4k mRNA FFoll AT FL3
# Aol EFFQIo 2 A7 IL-179] &4 Frlgs & FdE FAE 7 UATH(Fig. 3).
A ghape] gl AL olA] SDF-19] Aqko] A H S -rr‘:']'EV\ #FEG #xo do A XU NF-4B A3 3
BstATH26). ATl s TAHRENA E8lEE E & 5§ MIFY] 9| & SDF-1 A4t Frbel~ d o g
T2 Alo] E7}1Q1 MIFo|| o &) &t A Z o) 4| SDF-1 9] X]'«] Gl A 2] MIFe]| o] ¢k SDF-19] AJ4tol] #ofast=
Aol 2AE=AE @ d F£FT mRNA oA AT A AAS YolR 1A INK (Jun N-terminal kinase),
zAVetd T NF- ¢B9} AP-1 (activating protein-1)9] A A= A}-&3}
Frte 2 BE 8x9] Eut Ao MIFE &= o] SDF-1¢] AJ4tido] W st il d +=F 32 mRNA +F
At S W T o|EH S 2 SDF-19] AAikeFo] 57t A ZAFSFA T
3}tk MIF 5 ng/ml (Nil: 151127 pg/ml, MIF 5 ng/ml: g}k A o] curcumin (AP-1 inhibitor), SP600125 (INK
269 126 pg/ml) o] A}=H-E on] Q1A F7}ske] 10 ng/ml inhibitor)& T 2] 3t91& 7-¢- SDF-1 A4kake w3t
(371139 pgml)e] =50l A] SDF-1 H3 AAXE B9 7} 9210 Uh(curcumin: 145121 pg/ml, SP600125: 141+
t}. o]&] 8t MIF A}=+2 £3} SDF-19] AALe o] d A 25) PDTC (NF- B inhibitor)2} partheloride (NF- ¢B inhi-

2

MIF SDF-1 control H&E

Figure 1. The expression of SDF-1
and MIF in RA and OA synovium.
Expression levels of SDF-1 and
MIF in synovium was obtained
from RA and OA patients. Ex-
pression level of SDF-1 and MIF
were detected by immunocyto-
3 25, ; chemical staining. Hematoxylin and
e g 4, % vial ) & eosin-stained section of RA and
e e '. R, WA e as i - OA synovium showed intense
OA N i y - R o ity inflammatory infiltrates. The data
4 ' : iz Y0 ;. represent the results of a typical
experiment conducted at least three
times with similar.

atllah
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MIF lOngfm] 10ng/ml lﬁngjml
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5 8
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§

SDF-l (pgfml)

Figure 2. Dose-dependent effects of MIF on the production of SDF-1 in RA synovial fibroblasts. The RA synovial fibroblasts were
treated with 1~20 ng/ml of recombinant MIF for 48 hours, then, the concentrations of SDF-1 in the conditioned media were measured
by sandwich ELISA. Values represent the means and SEM of 4 experiments. *p <0.05 and **p <0.01 compared with the production
of SDF-1 of the un-stimulated cells.
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bito)E T A2 3t-S W SDF-1 AskaFo] ou| QLA o ofa A4 E SDF-19] AkS ojn] QA ZHAAIFA T
7+ A3t H THPDTC: 8611 pg/ml, partheloride: 80 +17 (Fig. 4).

pg/ml). MIFe]| ]3] Z7}¥ SDF-19] A AF2k(351 141 pg/ml) mRNA FFol| X = 5 3HA| MIFo|| ¢]3 57} SDF-1
T3 curcumin (301 729 pg/ml)T} SP600125 (331 *13 2 curcumin®} SP600125 A TolAl+= Wz g
pgml) AHgAlol= Wzt A% PDTC (195123 PDTC9} partheloride % 2] ol A9+ 2715 ¥ SDF-1S
pg/ml) 9} partheloride (211125 pg/ml) # 2]l A= MIF ofm A A= AR SAHAY. @A A

B O°T g 7
é - ‘2
© 5t ém 6
+ +
v L) 47 ?@ 3
gt : =
= & 3
£ 32| 8
£ 5 L
&
L L
Nil ]ngfml Sng;ml 10ng/ml ZOng/ml o-17
MIF lOngfml 10ng/ml IOngfml

Figure 3. Dose-dependent effects of MIF on the expression of SDF-1 mRNA in RA RA synovial fibroblasts. RA synovial fibroblasts
were cultured in the presence of recombinant human MIF (1~20 ng/ml) for 16 h. Total RNAs were extracted and analyzed by RT-PCR
using specific primers for human SDF-1 ¢cDNA sequences. beta-actin mRNA was used as an internal control. Values represent the
means and SEM of 4 experiments. *p <0.05 and **p<0.01 compared with the production of SDF-1 of the un-stimulated cells.

400 |

300 |

::;]I"II---[

—» PDTC Partheloride S$P600125 Curcumin
PDTC Partheloride SP600125 Curcumin

SDF-1 (pg/ml)

=
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LY 3t
%ﬁ
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Ya
2% 1}
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=" 5 -

Nil —» PDTC Partheloride SPGOOIZS Curcumin

PDTC Partheloride SP600125 Curcumin

Figure 4. Effects of protein kinase inhibitors on SDF-1 production and SDF-1 mRNA by MIF stimulation. RA synovial fibroblasts
were pre-treated with curcumin (10 M), SP600125 (1 M), pyrrolidine dithiocarbamate (PDTC; 100 M) and partheloride (10 #M) in
combination of MIF (10 ng/ml). Culture supernatant was assayed for SDF-1 using ELISA and RT-PCR. Values represent the means
and SEM of 4 experiments. *p<0.05 and **p<0.01 compared with the production of SDF-1 of the un-stimulated cells.
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Al9t= B2 A mRNA 59| A= curcumin, SP600125,
PDTC¢} partheloride ©5 % 2]l A] SDF-1 A AJ<] W
st= $IATH(Fig. 4).
Frlel 2 Ay $xle A3 & o MIFS} SDF-1
o F7h Fries BAd B9 dxToRA 2R
A st GAole] WA Fol O Exjes MIFsH
SDF-19] & XA T

&% W MIFS} SDF-19] %2 FAFQI(MIF: 159155
pg/ml, SDF-1: 1937166 pg/ml)o] Ha Fwrle]~ Szt
(MIF: 1014 +315 pg/ml, SDF-1: 775138 pg/ml)9} =3
29 @A}o| A(MIF: 6351214 pg/ml, SDF-1: 5061101
pg/ml) F7tso] AL, FrtEl~ BE A b= A
Ao FAAHYG ol vlal FostA Sttt &l 9
749 MIF$} SDF-19] k-2 ¥4 $k2}o] (MIF: 1568 &
536 pg/ml, SDF-1: 7051236 pg/ml) 4] Fv}Elx BA
o] 2A}ol A (MIF: 5514 £1024 pg/ml, SDF-1: 1201 460
pg/ml) frolaHA ZlalE A0 R Be1E TkFig. 3).

uL )

AF7HA & AT BuE AR H Fotg s #d g
I AL AMAA AR WRACR T Ao &3 o]
"ojikgol vj 23 Aow FEA A1)
mHE 2 A BeiAE #d B 2e)e) =y
o HANISE Gt xA Koz P T AXE H X

8000
ne W SF
= 6000
&
2 |
S
&
= 200 |
0
RA 0A
1800

SDF-1 (pg/ml)
g 8

g8 8 &

o

RA 0OA

ATt
SDF-1-& CXCR49]| A%}Fsl+= CXC A E7}elo|th SDF-1-
CXCR49] 45 282 HIV 7(30), 4(31), A7HH S 3
%= (autoimmune diabetes)(32), F-rHEl A #A A9 2
2 B A8 o IS st FrlE A~ #EY
o A SDF-1¢] AJ/do] W o] Uy &A4o Tk Ao
2 gl A dou, ofA7tA] SDF-19] 24 7] gk
ATe B Aol & Fio] ¥ o) Anti-CD40 A=
Frotg 2 34 d et E Y SDE-19] A4S S7H 7
1(33), A4tAaFE FriEs #4EE &9 A 2 SDE-1
S FE3UG4). FriEl2BEE S E = g2
9] F-(dermal) &} 2] 2(gingival) ] 4] fro} Al oA IL-15
o} TNF- o= SDF-19] 23z S on] QA 7FaAl
I AR HuEAT}H35).

SDF-12 T2 ARIIRIET}= 22 ZPEA A
HHE = o] FAEAT36). olHe A
=77 SDF-19] A+ A7tH g 4dsS ¥
TFollA FEEA] Lot HT Ag A7
AR AHEA FulE2BEdE N2
ARFIJOZ FEWI Q)

2 AT e Stz Aol TAHES dubax
o285 53l SDF-1 A4 o] &4ty = ol d A+

i)

ol

A

1500 r * %
M serwum
~ 1200
=
900
)
j= 1
e ﬁm -
=
= 30t
. ..
RA 0A Healthy
1000 ¢ =
~ !
:'S) L  serum
s 600
p—_
~ 400 }
&3
2 ™| B
w2
0 ; i
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Figure 5. Synovial fluid (SF) or serum concentration of MIF and SDF-1 in rheumatoid arthritis (RA), osteoarthritis (OA) patients
and healthy control (HC). Both serum and SF levels of MIF and SDF-1 were determined by ELISA. Values represent the means
and SEM of 4 experiments. *p<0.05 and **p<0.01 compared with the concentration of MIF and SDF-1 of osteoarthritis (OA)

patients or healthy control (HC).



HIE O 2 MIFete THZ oA Wo] A== Ato]EF}
Qs Gt Aejste] FubA| Lol A SDF-19] A4
3} Ae 2AEgT

MIF= 8743t8 T Al XA EH 5= AL EFIS
2 A= macrophage, monocyteE H] %3+ of ] HA)
TN E B o] By th(13-15). =3+ MIF= 71}
B pagel 9% W AARHIN F29 4TS
gty 53] TNF-q, IL-6, IL-8& X 33et= EF A
Aol EAle] FAE FWAAE Aew FHA dn
(18-20).

B A e 7129 Bt vty A & MIF7L 7ot
Elz 909 Babe 97, gl 9ot 27 o) Wl A
A A= AE 18 lal SDF-1% fAFSHA =
ALE He AL & ﬂﬁr mRNA =30 4] ﬂo]é}%c‘r
HjokE BolEl s BE Y 8219 Fuba T MIFY &
=702 SDE-19] A4S fFESAT ol ¢ 754%
T A X 2HE 9] Bulss MIF9} &5 Xz 2u|5=
SDF-1-& 53¢ T Al &utA|x o] Jaa8 0= 13|
FrtEl 2 B Held 719d o s AZHEn. +A4
Ao 2 gt A XZRE U2 SDF-14] o3 €35 &1t
402 T AX7) ol5aled MIFE A%tel1 o2l
MIFS S5 A5 stel SOFLIAE 33471
Ao g AZAT. St X o} TH XA AF71A] &
A IL-17¢} SDF-181to] o}y 2} MIF$} SDF-1 X3k A&
XLC_L'EY]—Q ﬁo]g}%q
FriEs pAg W 9% 2
Ex o AA e Aot} ol A} we] v
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