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SCRGL &~ 7 a7 7 — VML Raw264.7 12 BT 5
CCR7 O #¥h4 2 = & T CCL19 ~DOE/LM % FHE 4 2

AR A
B TR AR B 5 s R PR A7 5 ol R 0 5 o
(AT NEAH &)
(%A 1 20194£12H20H)
(%3 1 2019412528 H)

# #

BIRREMAL (MSC) (IHk 4 2 UM O L HlH T 2 2 Ll S Cn b, RIFE TR
~7 07y =BT 5H MSC kY1 A A V7 F F scrapie responsive gene 1 (SCRG1) o/%
T NERERPAL:. 7 A~ 707 7 — VM Raw264.7 % SCRG1 12 & A7 & N2 F il
3k MSC T 4 SG2 & o F3 T LA 4 (nT & LT, C-C chemokine receptor type 7(CCR7)
% [ %€ L 72. SCRGI THil] # & 172 Raw264.7 & CCR7 O A & 7 5 B ik = 8 © /2. CCR7 1% CC-
chemokine ligand (CCL) 19 % CCL21 5%k L, T Mg IRMIao ) v/ Sfllfk~o ) 7 v —
MIWEZRTE LTHSN TS, Raw264.7 = SCRGL THIMLEE L C trans-well migration assay C
CCL19 & CCL21 l2xf 3 A B b 2 Meal L 72, RWLEE D Raw264.7 13 CCL19 % CCL21 (ZxF L T bk
RS0 7275, SCRGL THIALHEE L 72 Raw264.7 (& CCL19 (2R3 A /LA EIcE s . L
LRSS, CCL2L IR ALt S 2o 72, D EoFEA» S, SCRGL 12X - T CCR7 ®
FEHISEm SN/~ a 7 7 — D%, CCLI9 K3 2 BALME 2 FEEIHER T2 2 LAVRa N/ %
SEERMIZHEFE L 72 MSC 250w &N/ SCRCGL I, ~27 0 77— 5 2 ) VIEHT A2 LT
CCL19 ~DEALMEZ ST L L L L2, v 07 7 — YV DREMD HEBHET 2 A5 = XL ZH5F
LUREMEARIE X /2. MSC 3D SCRGLIC X B~ 27 a7 7 — Y OELHESOIS R ITEREIE <,

L1213 MSC OB RRES 2 FIH L 72 Mifgi B~ oIe iR S 5.

” MRETH L. W5 & o THEMRA

(]

ENbE, FLWQOL (quality of life) DT
BRERIET VI N T T = RIZEENLHEE 2L WERZORIEDB L EITIIZEEO%R
SRR 12 £ 0 & S N5 JERIEE N O 2E EINEDRHG L TCWwAEPHL N ER-TH

SCRGI1 induces chemotaxis to CCL19 by enhancing the expression of CCR7 in macrophage-like
Raw264.7 cells
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0, IO OfFE LEORIEE, #ERT Y b
TERC B & OV BRAg W % R & L 72 BT RS
MboTwnd, INFE T, HERORFELK
WZRAG 5 soEMA L MIE A L ks S v Tw
%. Ebersole 5% 1%~ )v/8—T #ifg (Thl)
AT % interferon (IFN) -y 2% =27 O
77—V &ML L, interleukin (IL) -1p =
tumor necrosis factor (TNF) - a O A % 7%
MY LHEZHMEL TS Y. TR0 RIENE
A4 M AVIEEFMEE R & D receptor
activator of nuclear factor- k B ligand(RANKL)
A LA S SR THEMEO 5% 2
L, BflEIAy 2 Shb.

=77, FIEIZ L o THEIE S N7 O P
BAIG SN D 72D IIE RIED IR DI TH 5.
B 96 E & R BEGIR R ORI BRI LT
&, FlIvruyy -V EELEEEHS T
Wn, w77y — VI3 ERER O ML~ 7
077 =YL EMHEEOM2 v 707 7 =Y
Rk E D Mlvrzna 77—k
lipopolysaccharide (LPS) 7 &2 & 0 i L &
1, inducible nitric oxide synthase (iNOS),
TNF- a, IL-1B, IL6 7 & RIEMER T % 2
B2 M2 w2177 — VI3 IL4 % IL13
ICXoTEFE RN, IL-10 % transforming growth
factor (TGF) - B, vascular endothelial growth
factor (VEGF) 7 EOHRFEWT A N A >~
AL, MEHERT RN = O,
JERE DYUR & ALFNEE AN OFRHZ B\ THLULY
HEEH S TS Y,

PHEIC & o THEE S N OB E A
XA (stem cell) 25BA5-5 4. [HIZEREH
i (mesenchymal stem cells; MSC) & H O #
BERIZIN A CTEIFMIE, TR, Rk,
MR & v o 72 SRR B e~ D £ 45
1LRex A Lz ftiiiacd s . chFl,
HEE, TR, PIEERE 2 & NS SR
AL SIRIE CFRINEN T2 109 Fhe g,
MSC ® % 5 bRtk 4 B/ F, 4 + A
A2, FRRTENA L BHMIZ L > TH
HMiENTwBZ EZHE LY,

falt, MSCIZAMEFAIZ@ < 7217 T, 12
1 GHE & IR S & 5 72O OREIHIR) R D 5
S sz Y AT, MSC AL
HIZXHAMHENERR, 4R ERT, 44 b
A >, TENA D RGWT DT ETRIERERE
BEBIET 2 EPHS LI TE DY,
MSC |2 & % Seaelsh i, Bkt Fon e £ =
BLUOSRMEMY CHICHRESN TS,
I A DA ORI AT A2 L TR
BEREZFETHLIENRENTVDE Y. In
vitro DWFFEIZ BT, MSC 1) ¥ 73k 1 i
EEFENICHHT S E D1, BRI~ 2
U7 7= ORIEWT A NI A 2 O %R
T2 7, MSC 2oyl sbikc
A MHARTENA T, RIEIHB LD
LMo BEE e 2 P,

FAIEMSC 373 WT 54 M A VR T
7 F SCRG1 2%, %K bone marrow stromal
cell antigen 1 (BST1) . Bl-integrin &1k %
ALTH—=FZ7 ) YIZMSCIZERTAZ LT
stemness MEFFIC 5§25 2 L 2 A LY.
SCRG1 & Dron 512X > TAZ LA ¥ — &~
T ADRNTE RS, ARG RINE O 1R
B L OMEGICBW A7 7 U — 1T
592 2 ENME ST WS T R
Z 12, SCRGLI X octamer-binding transcription
factor 4 (Oct-4) B & U8 CD271 / low-affinity
nerve growth factor receptor (LNGFR) %
BAHMEFRT 22 TMSC O HOHE, #ERE
RHERET B EARENS P,

MSC % & 45 S 41 % SCRGL X, i1 vivo 12
BWTkA 2RISR EEL T LFillsn
L. FIEAHRIREZ T % MSC & 9430 44
flaThr~ru7 7 — T OMEERIZIIEDIL
RIZBWTRICEETH S, €2 TAIIFETI,
MSC 2 & o THrih S 1172 SCRGL ASRAEALMKIZ
BWRF 7Y v T 7 —VIIRIEFTR
BIIEHL, 7077 —=Y0OF A NaA4 S
A MV ZEROBETFRIOEEH 2 5O
V2 AEARE & MREE L 72,
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1. HE

#iZ < A SCRG1 (rmSCRGI1, Met™-His®,
Saccharomyces cerevisiae FHH) 1% MyBiosource
(MBS1098477, San Diego, CA, USA) X A
L7z, #l¥#z <~ 2 CCL19/MIP-3p (rmCCL19,
Escherichia coli H %) & CCL21/6Ckine
(rmCCL21, Escherichia coli H¥) & Bio-
Techne (Minneapolis, MN, USA) X b A L 7-.

2. HREE

YT AN 7 U7 7 — VML Raw264.7 13
American Type Culture Collection (Manassas,
VA, USA) & 1A L7 Raw264.7 iF 10 %
fetal bovine serum (FBS, Gibco; Thermo
Fisher Scientific, Waltham, MA, USA) % &
minimum essential medium Eagle's «a
-modification ( @ MEM, Wako Pure Chemical,
Osaka, Japan) #MH\WT37C , 5% CO: DFF
£ T TH;# L 72. Green fluorescent protein
(GFP) - NI Y AV 2= 7 X7 ADKE B &L
DAL S 7z MSC REAIIE SG2 & Mk 25 i ik
M SGE 1L BEHR ™ I fe R L7z, $ab b,
10 % FBS % & % Dulbecco's modified Eagle's
medium (DMEM, low glucose, Sigma-Aldrich,
St. Louis, MO, USA) & FIW2C 37C &l (5 %
02 5% CO2 90% No) S F THFEL /2.

3. HigE RS RE

1.0 % 10° cells ® SG2 % 7213 SG6 % & £ 100
mm @ cell culture dish (Nunclon Delta Surface,
Thermo Fisher Scientific, Waltham, MA, USA)
IZHEREL, 10% FBS % & & DMEM % H\» Tk
W RS F T O L 72 24 R RS 25, 10%
FBS % & ¢ a MEM 2% L 72 10 x 10" cells
D Raw264.7 ZHFHE L, & 512 24 FER] LR L7z
R OMIL S, B (MACS
separator) & mouse lineage cell depletion kit
(Miltenyi Biotech, Bergisch Gladbach,
Germany) % H\WT Raw264.7 % H.EEL 7.

4. Quantitative reverse transcription
polymerase chain reaction (qRT-
PCR)

Total RNA & ISOGEN II (Nippon Gene,
Tokyo, Japan) #HW T L7z, Eo5h7
total RNA 75 cDNA % &K T 5 7290 Oz
Bt %, PrimeScript RT master mix (Takara
Bio, Kusatsu, Japan) % W CilEIZ eV T -
7z, BBLE N7z cDNA % & EiEi 10 ul 1270
uL @ H:0 Z 12 C PCR BUS D7z DFHRI L L
7z. qRT-PCR &, Thermal Cycler Dice Real
Time System II (Takara Bio) & SYBR Premix
Ex Taq I (Takara Bio) # FHWCA ¥ ¥ —H L —
y—RIZTITo 72 T%b b, #i cDNA B
8 uL 1210 uL @ 2 X SYBR Premix Ex Taq II
E1uL 10 yM > A7 14~x—, 1 uL @10
UM 7Y F ey AT IAT—%NMAET, 98 TT5
FEdE s, 63 CTIOMHOT7T =) 7L RER
Jjox 1A 7k L7z 2step PCR % 50 1 7 )V
ol ¥ AL, ToFEIATITA~—
DI HTNIK DM TH 5 1 C-C chemokine
receptor type 7 (Ccr7,
5-TGGTCAGTGCCCAAGTGGAG-3’,
5-TCAAAGTTGCGTGCCTGGAG-3'),
glyceraldehyde 3-phosphate dehydrogenase
(Gapdh, 5-TGTGTCCGTCGTGGATCTGA-3,
5-TTGCTGTTGAAGTCGCAGGAG-3). mRNA
DOFEBEITAAN CLFEIZEID NI ZAF -V 7 #
fat-& LTD Gapdh wxflia e L& & L7z,

5. 75143—=7LA

SG2 & HRi# S 7z Raw264.7, F 7213 500
ng/mL ® rmSCRG1 & 5 % FBS # & & «a
MEM T 24 B LEE S 1172 Raw264.7 D nT
% 3 % PrimerArray mouse cytokine-cytokine
receptor interaction (PN0O1, Takara Bio) T
L, ZFO#EFR% PrimerArray analysis tool
version 2.2 (Takara Bio) CTHIFEAIIZFRNT L 72,

6. 7O—HYA XM=
Raw264.7 % 1000 ng/mL @ rmSCRG1 & 1 %
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FBS # & & a MEM T 48 I [ 55 28 %, Cell
dissociation buffer (enzyme-free, PBS-based,
Gibco) Z M WTHEILL 7z, B 54721 X 10°
cells ® Raw264.7 |2 phycoerythrin (PE)
-conjugated anti-mouse CCR7 (CD197,
Clone4B12, BioLegend, San Diego, CA, USA)
% 4C T 1EE/EH &+, CytoFLEX (Beckman
Coulter, Atlanta, Georgia, USA) % i/ L T
L7z,

7. %1J7Lb—>3>

HEERIZHEV trans-well migration assay %175
728 A 7= arF v =0 BT cell
culture inserts (8.0-um pore size; Falcon,
Corning, NY, USA), TEIZ 24-well cell culture
companion plates (Falcon) % ff J§ L 7-.
Raw264.7 % 1000 ng/mL @ rmSCRG1 & 1 %
FBS # &1 a MEM T 48 BefijRs#e1%, 1.0 x 108
cells#350 ul ®a MEM T A7 L—YaryFx
YN—O FBICHEME L7z, T2 50 ng/mL
@ rmCCL19 F 7213 rmCCL21 % & T 600 uL &
a MEM %R L7z, 12 B OBE 3% (3R I
WZFEAE LM 2 e TRI2S L, cell culture

inserts ® EHIZ#E L 2MIBOAE 4 %
paraformaldehyde (phosphate buffer
solution, Wako Pure Chemical) CE%, Mayer's
hematoxylin (Muto Pure Chemicals, Tokyo,
Japan) TI15 Mgt L7z, L BEMEE Leica
DM IL LED (Leica Microsystems, Wetzlar,
Germany) TOBIZ%, JLAM 100 F5T Leica
Application Suite (Leica Microsystems) (2 CE-
Bioo L, g Insililiaixz oo b L7

8. frEtkER

PoREn/zrT—51, 2L 3EDED
BN L 7o S BRAE Rea P £ BEHER 22 (SD; n=5)
ELTHERL. Tukey DL EILEMEIZ L -
THFHNZ AT L, P<0.05 Ofl % 7~ 3 HER % %
A EEEE L

i S
1. SCRG1 ONZ 7 MERICK > THERD
BINY 2B EFORE

MSC 12 £ o T/l 72 SCRGI &, Z7#E
BST-1/B-ntegrin H#E&KE MM LT — b7 ) »
|2 MSC O stemness % #8342 %, iz <,

Table 1. Genes whose expression increased more than 10-fold stimulated with rmSCRGI in Raw264.7 cells.

Fold change relative to

Gene symbol Gene name

unstimulated Raw264.7 cells
Ccell7 chemokine (C-C motif) ligand 17 267652
Pdgfd platelet-derived growth factor, D polypeptide 107204
Tnfrsfl19 tumor necrosis factor receptor superfamily, member 19 89524.8
Ccl2lc chemokine (C-C motif) ligand 21c (leucine) 10441.2
11b interleukin 1 beta 809.002
Fit4 FMS-like tyrosine kinase 4 648.067
Cel22 chemokine (C-C motif) ligand 22 96.3358
Cxclll chemokine (C-X-C motif) ligand 11 89.8845
Cell2 chemokine (C-C motif) ligand 12 705219
Cer7 chemokine (C-C motif) receptor 7 53.0765
Ngfr nerve growth factor receptor (TNFR superfamily, member 16) 34.5353
Pdgfc platelet-derived growth factor, C polypeptide 26.9087
Met met proto-oncogene 26.5382
Csfl colony stimulating factor 1 (macrophage) 17.8766
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BST-1 #4545~ A~ 7107 7 — VIR
Raw264.7 12785 7 ) Y IZ/EH 354 2 & TLPS
FHEME £ A CCL22 OFB AT 2 2 &
DR ST W B 7

AL TN SCRGL 2% Raw264.7 (2737
7)) VERT A2 LI X ABIZF RO L E) %
TTAX =T LA TN L 72, Raw264.7 % 500
ng/mL @ rmSCRG1 T 24 FpRALEL L, SfHisE
DN AF =TT & 88 DT A M
A2 A MHA U ERBEETF OSBIA g %
PrimerArray mouse cytokine-cytokine receptor
interaction |2 CHAT L7z, RO Raw264.7 &
WL T 10 5L o ZEHBINATRS b /-8 s
F% Table 112779, SCRG1 L2 K- TC 14 &
RSB 72® 5 7z, rmSCRGL (&
Saccharomyces cerevisiae HFTH 5 T &b,
& V) mature 7% SCRG1 O1EH % g T 5 728,
< A4k MSC T6 5 SG2 7 & Raw264.7
DI FEERE 1T > 72, Raw264.7 % SG2 & 24
R B2 3852 12 mouse lineage cell depletion kit
% H\WTC Raw264.7 Z HEEL, kO 774 ~—
T LA CTHEIETFEAOEE LT L7z, 7 A
A BE R AR R SG6 & ILERZE & 1T
B9 58T, 100 L EOFEHEINE B 7 4
#IZF % Table 2127R"F. TNHDORENL,
Raw264.7 |2 8> T SCRG1 LI Ttz 5Bl
WA D, 200, SG2 & O ILEFFE TR
BINT A2 EETE LT Cor7 IZEHLZ.

2. SCRGl1 g~ n77—2ILHITHB
CCR7 DRIR=IE®T B
Raw264.7 % 1000 ng/mL @ rmSCRG1 T 24

BRI ALEE L, qRT-PCR T Cer7 @ mRNA 3831
BT L7z TORE, 120U EoREREH
Wimz o7 (Figure 1). & 512 Raw264.7 12
FHT5HCCRT # 70— A kA N —CRMT
L 72. rmSCRGI T 48 I R ALE | 72 Raw264.7
WX BEE 2 CCRTO BB M 558 0 5 7z

16
*

14

12

10

CCR7 mRNA expression (-fold)

0

rmSCRG1 — 500 (ng/mL)

Figure 1 : SCRGI increases Cc»7 mRNA expression
levels in Raw264.7 cells. Raw264.7 cells
were cultured in a@ MEM containing
with 1% FBS and 1000 ng/mL of
rmSCRGI1 for 24 h. qRT-PCR was
performed with specific oligonucleotide
primers for Ccr7. Transcript expression
of Cer7 was normalized to Gapdh and
results are indicated as fold-increase
relative to the unstimulated cells by
rmSCRGI1. Data are presented as the
means * SD (n=5) . *p < 0.05 was
considered significant.

Table 2. Genes whose expression increased more than 100-fold in Raw264.7 cells co-cultured with SG2 compared to SG6 cells.

Gene Fold change relative to Raw264.7 culture only Ratio of expression
Gene name of co-culture with

symbol Co-culture with SG2  Co-culture with SG6  SG2 and SG6

Cntfr ciliary neurotrophic factor receptor 24057776 0.63728031 37750697

Cer7 chemokine (C-C motif) receptor 7 111756.56 0.37892914 294927.33

Hgf hepatocyte growth factor 49667.000 0.57038186 87076.752

Pdgfra  platelet derived growth factor receptor 765.36282 0.15072598 5077.8427
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IzG

=

- rmSCRG1

+rmSCRG1

Cell count

T T T T T T 1110 =TT T T 111107

CCR7-PE

Figure 2 : SCRG1 enhances CCR7 protein
expression in Raw264.7 cells. Raw264.7
cells were cultured in a MEM
containing with 1% FBS and 1000 ng/
mL of rmSCRGI for 48 h. Expression
of cell surface CCR7 was analyzed by
flow cytometry with PE-conjugated
anti-mouse CCR7 antibody. Specific
antibody for stimulated rmSCRG1
(purple) , unstimulated (red) , and
isotype control IgG (green) are shown.
Experiment was repeated at least
three times with similar results.
Representative date is shown.

(Figure 2). TN 5 O # B H» 5, SCRGL I&
Raw?264.7 IZ1EH 4 5 & & T CCR7 D 5Bl % 14
MY A2 EATRS N

3. CCR7 M311E5 (%X CCL19 NDE/NY
ZRRMICBET S
CCR7TIZ7HEEEL 7y —%KFL7GH

PRI RETH L. v a7y —UIE

BLL72CCR7 &% &% 4 >~ CCL19 % CCL21 #°

WATHZETEIMAFET L 2 LGS

nTwa*  F72 CCL19 % CCL2L IR

e D RKIEREN S DRI v lfk~D ) 7

V= MBS TARTFELTELLNTVS Y,
Raw?264.7 % 1000 ng/mL @ rmSCRG1 % &

o K oMb T A8 W M mr K 22 L, trans-well

migration assay C#7 &7 A ¥ ¥ 2 b
ZHGE L 72, rmSCRG1 CTHILEL L 72 Raw264.7
AT V=Y arFr =0 LRICEE
L, TEIZrmCCL19 % 721% rmCCL21 % &N
L 72. rmSCRGI1 THIALH L 72 Raw264.7 |2 B
W, rmCCL19 % TSl L 7236 D AT
e L 7oAl gehsk 3 szl L, Efettos
BN FED 5Nz (Figure 3). LA L%
A5, rmCCL21 1 xf 3 2 BT E S
o7z XFHEHE L L CTO rmSCRGL KL
Raw264.7 13 rmCCL19 %> rmCCL21 2%} 5 4% 7
LIS ZALIZRRD SN e o 72, Do)
5, SCRGI 12 & » T CCR7 ®FEH A3 tim S
7o~ nu 77—, CCLI9 I3 % kDt
BRI AEE S ILE Z EAURE N,

z =

13 T F TITBh R RLRRAS AL 2 AR A &
L 72RO RIEET A NI A ORI R R
A, WESEOREIZEG T 5 2 L 2HE L Tw
0N CORTRAHZALEWS P A
T, AR HRIREOMAEFMILD 5z~
07 7 =I5 SNz RESEYTA A v
IL-1B, IL-6 72 & ONC TNF- a A5 3F il 12 1
H$ %2 LT, MSCOi#EMRENREHT S
r & /1 4 ~ stromal cell-derived factor (SDF)
-1 a / C-X-C motif chemokine 12 (CXCL12)
7 5 O |2 monocyte chemoattractant protein
(MCP) -1/ CCL2 D3P % EE T 52 & 29
S L7z ™. BBREEG S LIS, MSC A
M & AR EEE R TER T 5 2 & T, PLsiE
A bA A2 TGF- & IL-10 DFER A E5m L
7o, bbb, MMM & MSC OAHE/EH
LGSR ERE R HE R T EAVRIBE
5. — )i 41, MSC @ stemness % #EFF 9 %
A A URERTF L LTSCRGL % i
L7 % MSC 2% § % SCRGL 1%, k4 12 & -
THE S N7-HH =754k BST-1 7 Bl-integrin
W A 1k % /v L T Phosphoinositide 3-kinase
(PI3K) Akt (protein kinase B, PKB) i
EEALL, 4 — b2 12 MSC O#EER R
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600

400

300

200 4

Number of migrated cells

100

0

Pretreatment with
mSCRG1 L

500 — 500 (ng/mL)

CCL19 CCL21
(50 ng/mL)

(50 ng/mL)

Figure 3 : Enhanced expression of CCR7 by SCRGI stimulation specifically promotes chemotaxis to CCL19.
Raw264.7 cells were pretreated with or without 1000 ng/mL of rmSCRGI for 48 h. Trans-well
migration assay for Raw264.7 cells by stimulation with or without 50 ng/mL of rmCCL19 or rmCCLZ21.
After incubation for 12 h, the number of cells that had migrated to the underside of the membrane
was counted. Data are presented as the means = SD (n=5) . *p < 005 was considered significant.

LIEHET 5. b bRk SDF-1
a, MCP-1 & MSC Hi£ @ SCRGI 23 4H 3 119 12
ER$ 52 LT, X YRHRWZ MSC OEED
FEH SN, R TGF-p % IL-10 12 X 5 KIAE
OWWHEBHFFESN L., LALEBLEBED i
vivo \Z BT B IHEDH Ik 4 g SRS
BT Emn, Bt — 7)) AAEHICKB%)
ROBEMET 5 LIFBEHTIERV, 22
TH 41X, SCRGl O~ a7 7 —JIZh§ 58
770 MEHICOEH L.

XY AY 7077 — VKM Raw264.7 &
rmSCRGL THIM T % & 4@ BT IOV T
mRNA FEHO LHJHFED 57 (Table 1). &
WF 9% 12 H v 72 rmSCRGI & Saccharomyces
cerevisiae AR TH5HZ L 05, L) mature 7
SCRGl DIEH 2GRS 57280, ~ 7 A EHiH
#MSC Td 5 SG2'9 & Raw264.7 D535
Bea At o7z wHHRE Lz~ A kRS
MR RME SG6 & i3 5 &, SG2 @ SCRGI

mRNA X 3HUETH o7 (F—2 1
IRER) . Raw2647 % SG2 L kg4 25 L 4
BT 122V T mRNA SO LA D 51
72 (Table 2). T 5 7% 2% FEET Cor7 O
mRNA ZEH O AN A RO 5. Z 2 T,
EENFENTETH 5 qRT-PCR CTHEMNZMET L
7-& 2%, rmSCRGL #ill#ic & - T, Raw264.7
12513 % Cer7 ® mRNA Z81E 1250 Eog
B E o7 (Figure 1). Iz T, 70—
PA b2 MY —THMEIZE LT 5 CCRT % HERE
L72& 25, rmSCRGL Tl # L 72 Raw264.7
2B W THHE % CCR7 OFSBBETRMFED 57z
(Figure 2). TN 5 O F 2 5, SCRGI &
Raw264.7 |25+ 5% 2 & T CCR7 D53 % 1
YA ZEAIRENT. F72, Cor7 ® mRNA
ST LA, [EE L7z SG2 & LB TR
ONBNWT &S (F—=FIIRER\), SG2
L) 7z SCRGL % Raw264.7 12735 7 1)
NAEH L7z LR sz,
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Raw264.7 13 SCRG1 % % & & L T ® BST-1
WZHNZC, Bl- B & OF B2-integrin dZEH L T
% % Glycosylphosphatidylinositol-anchor % 4
3 A5BST-11ECD387 7 3V —IlkB3T %
NADase / ADP-ribosyl cyclase 1 14 % ¢ ©
ectoenzyme & L CHIG LT W2 29 Haih
REEMBTHEREN Y, 7L BB
TR < % et 52 . BST-1 & Bl-
% 7213 B2-integrin ¥ & 413 agonist monoclonal
antibody O#lli#Z X V) focal adhesion kinase(FAK)
DY CELEFET 2 YY) S 612, BST 1,
Akt & mitogen-activated protein kinase
(MAPK) ®VY ¥ Efb% 4 L CHIMER OB &
B R MEIT 2 0. Falk, Raw264.7 I2B\
T rmSCRGI1 7% extracellular signal-regulated
kinase (ERK) 1/2 D) ¥ B L% &+ 5 2 &
EMELTWE Y. 48, vruT77-YICB
WTSCRGLIZ K o TEFE SN ¥ 7 M nsE
RMEDSHEE S NS Z & T, L0 FEM 72 e
DM EIND.

CCR7 I 7hEEHEL Ty —%2H LGS
X IR/ TH B, CCRT 5B $
L=xrnu77—UECCLI9 % CCL21 IZxt L T
EALMER S 5%, 72, CCL19 % CCL21
BRI O JEREH 2 5 DB IR 7 SR~
DY 7 NV—=MIEGTLHRTELTERZLNT
WP g b, CCRT % 583 L 2 BHR
Raidy) o E N R ) oNET O TG sEE 5
B9 % CCL19 % CCL21 I Z RS, 1)~
INENE R a2 12) CoNET O T Ml sR s
BE) L C TR g 2 2 & TRZILE L E
#29 %. SCRGL IZ X - T CCR7 D5 BLAHE N
L 72 Raw264.7 1Z, rmCCL19 (Zx§9 % E{b DS
FEAIIE I N DL Z AR SN (Figure
3). L2L%&dS, rmCCL21 (2Rt § 2 A fbik
3fEES N o7, CCR71E, CCLI9 BL T
CCL21 BT AICENTNE o720 vk
A= arvkltoTnbeEzoNTnE Y
WINORREDOZHEARL Gy v X0 By 7 F v
{EZ 2L T A2 AT E B AY, Parrestin
DEE, TLTTOMREL 2 BUEEL ERK

Ly 7 viEEE, EICCCLIYIZ X »
THEENL, T, 120ZH ke /L7
2D H Y FIZX B8 - RIS A oM
EREIC L, ZREANOBIRMEO B G
BT L OOFAREEE R )RS, R
78 TR &7z CCL19 521y 22 B LI D JESH
HERIZFAL TR, SHROBETH S,
AT 7 - T MSC 1213 &5 LRE IR & 4
SEIDHIER, SeEIHER, BN R—
IVIT R EMA RN EETH I LWL RIS
o TE7z FRIZMSC AT ik c et A
N ARTEDA I INS OV % il $
BEEZLNTWE =Y KT S, E
ol MSCH®EY A P H A VEERTFF
SCRGLIZ& B2~2r 0 77— DE{LHESED
FERIIEENE L, SRIE MSC oMEE el
R L - iE~ OISR S 5.

E | 53

RIFEEZ DD, KRifFexd SETwiz
PELARE LW DFTICH 2 ) HFREIG ) £ L
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SCRGI induces chemotaxis to CCL19 by enhancing the
expression of CCR7 in macrophage-like Raw264.7 cells
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Abstract : Mesenchymal stem cells (MSCs) have been reported to modulate the properties in
various types of immunocompetent cells. In this study, MSC-derived cytokine-like peptide, scrapie
responsive gene 1 (SCRG1) , was investigated for paracrine activity in macrophages. C-C chemokine
receptor type 7 (CCR7) was identified as a gene whose expression increases in mouse macrophage-
like Raw264.7 cells upon stimulation with SCRG1 and co-culture with bone marrow-derived MSC, SG2
cells. Raw264.7 cells stimulated with SCRG1 were significantly increased the expression of CCR7.
CCRY7 is a receptor for CC-chemokine ligand (CCL) 19 and CCL21, which is an essential receptor for
recruitment of T cells and dendritic cells to lymph nodes. Raw264.7 was pretreated with SCRGI, and
then chemotaxis to CCL19 and CCL21 was investigated using trans-well migration assay. As a result,
Raw?264.7 cells pretreated with SCRG1 were significantly increased chemotaxis to CCL19; untreated
with SCRG1 did not chemotaxis. Therefore, it was indicated that macrophages whose CCR7
expression was enhanced by SCRGI stimulation specifically acquired chemotaxis to CCL19. It was
suggested that SCRG1 secreted from MSCs in inflammatory tissue induces chemotaxis to CCL19 by
paracrine activity in macrophages, and it will be involved in the mechanism by which macrophages
exit the inflammatory tissue. The finding that MSC-derived SCRG1 promotes chemotaxis in

macrophages may be available for cell therapy using MSC.

Key words : Mesenchymal stem cells, macrophage, SCRG1, CCR7, CCL19, chemotaxis



