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[ E] B8 WIEIE% 858608 55T 41 (mesenchymal stem cell, MSC) 7E 5 & 698 41 i bk U266  RPMI8226 3% % it 72
i EBETE AN X MSC EphB4/ephrinB2 Fik U2 . F7 % : W H Transwell B5320K R DK IE# B 88 MSC 43 -5 B 5678 40 i bk
U266 RPMI8226 4l igdL¥s 3% 7.12 d J5 43 91 FH 52 5 4 RT-PCR 141 A8 $re 93 46 2% 77 B 46 B 8% MSC 1% EphB4/ephrinB2
mRNA I FREKT, &R 586 MSC 5 U266 RPMI8226 Hulh5% 5 , S5XHIRLL MSC AH LY , A= K AT AR L BA 2 402 | iy i 51
A %€ f: RT-PCR J7 #4600 B B MSC EphB4/ephrinB2 ) mRNA /K F4 % FRAL Y REAR, L8557 d AR ) 5 L Bk EphB4 76
RPMI8226 3Rl 50 IR 22 F oA 24 0, AR AN ZE R A S #E L (P < 0.05), 7% 12 d L EZRESIHHE (P>
0.05) . A b2 A iR HebE 7720 MSC MURRMIHK EphB4/ephrinB2 ik T I, 4518 H R 40 Ibk U266 RPMI8226 7£ 5
TEHERE MSC IEHiFR G , 5 5 MSC EphB4/ephrinB2 3k M, nT R 1 MSC WUH BB 15 SRR &, 25 8 8608
W K
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The EphB4/ephrinB2 axis is dysregulated in bone marrow derived mesenchymal stem

cells (MSCs) after communication with myeloma cell lines
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[Abstract] Objective: To investigate the expression changes of EphB4/ephrinB2 in normal bone marrow derived mesenchymal
stem cells (MSCs) co-cultured with myeloma cell lines U266 or RPMI18226. Methods: Bone marrow MSCs from normal subjects were
co-cultured with U266 or RPMI8226 by transwell for 7 days to 12 days. The mRNA expression levels of EphB4/ephrinB2 in MSCs
were detected by real time quantitative PCR (RT-PCR) at point times and the protein levels of EphB4/ephrinB2 were analyzed by
immunocytochemistry. Results: No evident morphologic and proliferative alterations could be observed in MSCs after co-culture with
U266 or RPMI8226. The mean mRNA expression levels of EphB4/ephrinB2 were down-regulated in MSCs after co-culture with U266
or RPMI8226 as compared with controls. There was a significant difference on the point time of the 7th day’ point(P < 0.05) except
EphB4 of MSCs co-cultured with RPMI8226 and no significant difference on the 12 day’ point(P > 0.05) between co-cultured MSCs
and the controls. The protein levels of EphB4/ephrinB2 were also reduced in co-cultured MSCs. Conclusion; The communication
between bone marrow MSCs and myeloma cells induced dysregulation of EphB4/ephrinB2,which may contribute to uncoupling of
bone remodeling in myeloma bone disease.
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RERRE AT DGR 28 E Moaeii E, L aa
JEE R MM — S B SRR S 7 EE A
g RV BT B BB A A v B IURE 55 B ] T
T+ 40 Bl (mesenchymal stem cell , MSC) 1E & B & 1
WM EZE 0, BAMNE B RE%E2
PRI AL TR RE, BRI LA S| MM 40 i B 4%
ol [ 25 MM ZH i R A EAER, &5 8B
H ) & AR AR T TE S B R R B 1 BEATL
il 2 B B S 4 R A B TR S e, BB S
B E 2, MSC KB AL A T EphB4 &I
[ITSREN ephrinB2 76 MM ZHAE RS2 T &4 T W ek
AR RESZ I T MSC B E RE T, i HL 2 50k i
PR & PRI . ASBESE R Transwell J7 2
A Hh He 5% 55 5 86 MSC 5 15 698 41 ML bk U266 5%
RPMI8226 J& , i H] SE I 5E £ RT-PCR | 40 it 6 92 4k
22057 AN MSC 2 11 EphB4  ephrinB2 3635, 5
I TR B R B A R IR

1 #RFnAix

L1 ##

SERFE R PCR 37 144Y (Mx3000P, Stratagene 2
A, R H), LR E AR (Eppendorf 227, £ H),
e AEE (BX50,0lympus AF], HA), fL#2 04
pwm Transwell /N2 (Millipore 23 7], E[H ), 6 FLA S b
FEIL(Corning 237, 5 [H) . FF DMEM £ RPMI1640
F5FRM (Hyclone 23/, G A 107 (FBS) 55 Bkt
(Gibeo 2271, 3 ) , Ak B4 4 43259 (R BRE A
), TRIzol i (Invitorgen 23 Al , 2] ) , i i S5
% (Fermentas 23 ), &K ) ,SYBR Premix Ex Tag™

(TaKaRa A A, HA) , AT EphB4 $TiA (Invitorgen
o] FEED RGBT ephrinB2 HiiA& (Santa Cruz A #]
FH), 1IEH BITA 1gG Prik (Millipore A H] , FE[H),
DAB i il & CRIEE PR F], o E BRI )
12 Fi#k
1.2.1 B8 MSC #99 & o3& ik

BB IR TR S R 2 A5 1 7]
B, EREE AR E A 7 B Ficoll 43 B H- il H
ML 3% 2 x 100 41>/ml % BT 5 10% /5
A= 1T IR DMEM ) 24 h 5 400 BE 2400
DU R 3~4 d a0l , FR A A 1K 2 80%~90%filt
A H 0.25% R 8 FEEE AL, 32 2 x 10* >/ml A£48
Brgs  WAESS 3~5 104N 5256
122 a4

HHE MSC 434 Bl 5 F B X) BR4H 5 U266 HE
Pefmpy LR 54 . 5 RPMI8226 AR YL Rs IR 4
(n=9), i MSC BUELEE 3~5 FAA 40, 28l
AL, 23335 2 x 10* /ml AT 1 x 10*4~/ml (1%
FEHEER 2 6 FLAk P WhRE RS | e R 4L A/ ML
ITHIA Transwell /N2 FA/NERBA 2.5 x 1004
U266 o RPMI8226 #iiifd, X BE 41 MSC B ks 3% | s
FEW N 10%FBS 1) DMEM, 4453 SIAESS 7,12
KGR A USR],
123 $uHE# RT-PCR

51 % it . £ B GenBank 2 fit Ay EphB4
(NM_004444.4) .ephrinB2 (NM_004093.2)mRNA 1
S5EE&F3)) | FH Primer Premier 5.0 51933841511
EphB4 ephrinB2 .GAPDH FEH I FiF5 1%, H
BV TRERAFREGHR(E ).,

&1 PCREMNEENSIHFTI
Table 1 The primer sequences of PCR

EIRZEYN F19PE(5—3") PRI (bp) iR KR (°C)
EphB4 For: TCCTTCCTGCGGCTAAAC

Rev: CATCACAATCCCGTAACTCC 324 61
ephrinB2 For: AGACAGTGGTTTGTGGACGAG

Rev: CTGGGTAACAGAACGAGTGAGA 200 62
GAPDH For: TCAACGGATTTGGTCGTATTG

Rev: TGGGTGGAATCATATTGGAAC 136 62

JURNA 250 2 TRIzol iR 7 #RAF 156 A 42 Bl
£E 1) MSC 2 RNA A% PR 88 115000 5 Tk B S 4l g, By
A HT RT-PCR 1 RNA FA19 D (260 nm)/D (280
nm) ¥J7E 1.8~2.0,

cDNA F 1l - 32390 i SR G 16 A 15 A, 65°C
SV 5 min, 42°CHCE 1 h,

SEIFE L PCR OV R ] 20 wl SOWAR R G4
2xSYBR Premix Ex Tag™ 10 wl,cDNA 0.8 pl, I Fif
519145 0.4 ul,ROX Reference Dye II (50x)0.4 pl, K
P ddH,0 8 pl, PCR IEIASECN . 95°CHIAE M 30 s,
95°C 30 s,61°C (EphB4)/62°C (ephrinB2 ,GAPDH)
30 s,72°C 30 s, 3L 35 AMEER, KlZE, BHAE
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SE 3 W%, SEPE R PCR 45 G (a3 A
FrAER T REEA T, DA HIZER/GAPDH FLfEAR
TN AR A K- PCR 11T 2% 3k
BERE LK, BERE BRSNS ZE 5L

FRUEMZEE T B TG BT cDNA (s 55 41
MSCVE AR 4% 4 fE5FRRE , NN IBERE S i AT
BRI HE DUECA 1, B MREAN 3 A B I T
RS PCR 971, RIS ST oA 4 TR
124 fmpb s mAes

TR . #ITEIET 6 LB K/DIEI A,
ZeBRIE R T K B 2R AR K vh vk RIS R LT
BT 6L,

YL . B 88 MSC 5 U266 J2 RPMI8226 [
HIEFITILE 1.2.2 TR WCEEIC B[] 35 2
B FE REFRIEE T R,

M arEfb . AEH 2 4% RHEE =R
[ 30 min; PBS PR 2 K, AKX 3 min;3%H,0, i
il PN VR AR 8, 23R 10 ming R4S ILE 8 A
(1:10)0% 5 , %53 20 min, Z0%% , 309 T —9t . B
P EphB4 HUiK (25 wg/ml) RPLN ephrinB2 Hiik
(10 pg/ml) IEH BITA 1gG Pl ,4°Cid 1% ; PBS B
W2 WK, BEK 3 ming I H0 A5 PR 4% IR DAB it
FIGHAE R L0 R EE Y M1k iRk

K £k

o}
(=]
S

EphB4
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Temperature (°C)

Ak TPPRERE R K BB B, 7RG WA AR
JERIRE A
13 %itrss

SEHTE i RT-PCR S5 R DIAEL + AnifE2E (x £ 5)
FR R SPSS17.0 et HR AL B, 20 R) (£ 3
TRl S AE N R IEZH ) Fe 8 Dunnett-t #5, P < 0.05
REFAGIFE L,

2 & R

2.1 ‘B MSC % U266 RPMI8226 #97% A

RANE IR EBE MSC 2RIEAK, K/NED
—, B 1~ RELE L LW E2ZS ., 5 U266 RP-
MI8226 K7 FR 41 MSC 5% FALH7EIE 25 J A K 4%
PR AREEEAT B I A 25 5, U266 . RPMI8226 #fififl
R 2 IR a5 B ISR A,

2.2 L5FHE B mAakk U266 RPMIS226 332 3t B
# MSC EphB4/ephrinB2 J B & ik 44 %)

MR s e i 26 S HL Uk 45 2R, EphB4 _ephrinB2 [
SO B 7 0 A il 2 S — e (TR 1), LUK AR
WG BT S B RN (R AR ) . AR
FrUE £k B (I 1), EphB4 ephrinB2 ) DNA $£ Il
BHXTECS DNA 1 C{BEAFFE R AP MR R
1> 0.99, 9 HBCRFE 100% 477

i £

Ct(dRn)

1 10 100 1 000
Initial Quantity(copies)

Ct(dRn)

1 10 100 1 000
Initial Quantity(copies)

K1 Real-time PCR 434 EphB4 FlI ephrinB2 JE P =4 (1)) fifk ph 26 SR PR BRI iy BT 1 A AR v i 22

Figure 1

Dissociation curve and standard curve for EphB4 and ephrinB2 in the real-time PCR assay
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AR SIS 28 SRR R B B MSC T 5 1 B 4 i Ak
U266 RPMI8226 15555, MSC [ EphB4 ephrinB2
mRNA FiEEE) T, 4 Dunnett-t K555 ,7 d A [H]
A 5 U266 RPMI8226 k%3514 2 /N2 ] % e
YA L, EphB4 ephrinB2 Y335 T F# , Bk RPMI8226

IR EphB4 () F BRI G222 740, J
S G2 R (P < 0.05,3 2); 1 12 d i
4. [ EphB4 ephrinB2 7£ 2 317 37 41 5 X B 41
b, BA MBS, B¥git¥2s (P>
0.05,%2),

&2 5 U266, RPMI8226 155 7,12 d AI/E & #E MSC EphB4 #1 ephrinB2 f#8 X1 4% 1
Table 2 Real-time PCR results for EphB4 and ephrinB2 of MSC pre- or post-coculture for 7 days

(n=9,x £5s)
74d 12d
X HRZH U266 RPMI8226 pagiisi:) U266 RPMI8226
EphB4 1.39 + 0.52 0.79 + 0.21% 1.04 +0.39 1.38 + 0.51 1.05 + 0.66 0.94 + 0.71
ephrinB2 418 +2.11 2.03 + 1.342 244 + 1.12% 417 +2.11 3.52 +3.70 3.08 + 2.58

SR IR A, 4P < 0.05,

23 5B RLE MMk U266 RPMIS226 k3% Jr 3t B
#& MSC & ix EphB4/ephrinB2 & & #9 %)
MSC. i 5l ff1 ¢ rf1 23K EphB4 5% ephrinB2 &2

X N

IgG -

Ko, | 5 BRI bk U266 RPMI8226 Hi% ) ,
HHE MSC I %A% (@, H EphB4 (ephrinB2 #ik
KRR 2),

RPMI8226

B2 4 fb2E ke EphB4 Fl ephrinB2 7E MSC HYZE X (x 300)
Figure 2 Representative immunocytochemical analysis of the levels of EphB4 and ephrinB2 in MSC(x 300)

3 3 it

AR PN FE A B I B S T i S
W E I S AS SR IRSL IR, X A R A B T 2 A
HANENY, BDLERE A 1 Sl R it 35S B T Bl
BCE P AR A B T B, B A A

WCH A T8 B R M R B BRI A DX 1 I8
RAPRZARF WL 5L EphB4/ephrinB2 , EphB4 23k T
BUE A MFT MSC R0, LA ephrinB2 F ik T
I B RN MSC 2T , P33 LA 20— 20 A
Rl 7 R AR R S S 7 B T R
GHE SR ES, AR ephrinB2 G
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EphB4 N IE M55 A2 i 4 M) o AL A TE 1
EphB4 317 1 B 20 M 2 1 A LA ephrinB2 by )& 17
555, e B AU TR 2 Ak MSC 2B B
PRI B —Fh B EE AN, R DA o i 40 AR R 3
b, MSC 5 2 1l A AR ke b A AR VR ™) 7E MM
YRR IR T, R AR R S A IR A e g
WS, SO R L R A, 2
B REIR I AR

Il R AR IA Y MM B3 R 280 A B iR
I, X RRRRAR T B AR TS i, AFRIRIE, S
fdt BN AH HE MM B 3 B9 MSC 3% ik EphB4 A0l
ephrinB2 J& T JH 1Y, TESh Y B P R B, 5 MM 41
MIRREFE IS TEA SCID-hu /AP, /N MSC 1%
3k EphB4 g8 ephrinB2 H#EEA ephrinB2-Fc
F1 EphB4-Fe 3 & EphB4/ephrinB2 13 [1] 5 5 i&
A MM B A2/ N RE % BRI el 248
P15, EphB4-Fe FFAR T 0B 40 M i 800, Il ey
"8, EphB4/ephrinB2 75 MM H 925 I S BUHE 1%
SERBA R G, FEARDFE AR B ) ek
FRALH H & B, MSC &35 EphB4 ) mRNA 7K - K&
BRI BRI, $278 MM 4 I RE i e m] %5
PEF#0i T MSC 1 EphB4 i3RIk, W/ T
ephrinB2 5 ZAEFHR LA, AT MSC [ J8 5 48 it
4k TRIEE, MSC EphB4 i) F Rt/ 7 S5k 40
MIZRTE ephrinB2 [FE T, S50b 0855 17 il B 1y 41 6l
YRR, BB % M S 38 =, AT EphB4 LUBERR & 1
IS5 B REE B R AR,

HARIEH A MM 5 ) MSC 3 1i 44 36 3
ephrinB2, {H EphB4 X fig 1 8% & 4 M & 1 19
ephrinB2 {EH , #0fi i B 40 ML 1) oAk, AR 5 B U8
P 40 L 2 T 1) ephrinB2 % A4k 22 /E U ephrinB2
ABTE MSC H g AE 2R FH v A B B O AR S
P, 51EH MSC AL, 5 MM 4t is 3509 MSC 2
[ ALK Y ephrinB2 35 R [ AL IF I8/ T L
H 43 7 55 TR A M 2R T EphB4 AH BRI Y
MLZs (A5 MSC [a) BSR4 A6 04 4 fk B S5 s , A
TE B AW R,

B RE SRS E R, MM
PHE R 9 8 2 T R A2 I R R T T R 5 |
B A SEEG 25 4R  EphB4 FllephrinB2 mRNA 7KF
TE 35 SR W R 2 A (] 5 B R BRI Y, FLBR
EphB4 7E RPMI8226 55740 AR AIA B G i
Z5H0, R g2t 5 A T4 s R 4l
FIEHNE R TGIE L, XA B Al

JHXF B S M 2 Bt e 0] R 2 1T AR AR Y, AT B R 7R
CHESE SIS BN SRR LR
Yy S % AEAT B R DA 3 PR i A 32, A B
SR BLE I P85S S 1 AR ME SR MSC BT[]
AR AL L TRV 8 45 AR W R 2 R AR AR 1 A
MM 4 fasZ e T HARSR & A4 s 1k, et , B4
AR RPMI8226 1 U266 FEAi ik M5 A pl Xf
ST 25 Dy R A T T R AN [A] XRN
(][] A5 A ) B TR A B PRS2 e WSR2 3] EphB4/
ephrinB2 FRIEA R B JEA 25 EIrk AR 7R
Transwell 335 351K Z2 b, MM 2 Jifd RE %38 +f B 2L A 175
PR, THLIATIEH MSC ) EphB4/ephrinB2
pyFeik, HEZERATREAHEES MSC BB RETT , 1
HI8/> MSC XS BB 16 A ] A iy 5 i RS
G, NS5 B BEsE B e
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