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Effects of transfection of CX3CR1 gene on migration of mouse bone marrow—

derived mesenchymal stem cells by fractlkine in vitro

Guo Xiaoshu ,Li Faqi
(Department of Geriatrics , The First Affiliated Hospital of Chongging Medical University)
[ Abstract]Objective : To investigate the roles of Fractalkine in triggering the migration of the mesenchymal stem cells(MSCs) in the
Transwell co—culture system. Methods : MSCs were isolated and cultured through the whole bone marrow method and were amplified
by the different—speed adherent method. The morphology and biological characteristics of MSCs were examined by flow cytometry.
And then the recombinant adenovirus containing CX3CR1 and green fluorescent protein(GFP) (LV-CX3CR1-EGFP) or empty vector
(LV-CON-EGFP) were transfected into MSCs. The expression of CX3CR1 mRNA in MSCs was examined by RT-PCR and the pro—
tein expression was detected by Western blot in LV-CX3CR1-EGFP infection group, LV-CON-EGFP infection group and non-infec—
tion group. The migration of MSCs was detected with Transwell co—culture system. Results ; Obtained MSCs were homogeneous in
cell morphology with good living condition and the cells showed positive with CD29,CD44,CD34 .There was no expression of
CX3CR1 in LV-CON-EGFP group and non—infection group but CX3CR1 can be expressed in LV-CX3CR1-EGFP group. Results of
Transwell assays suggested that the migration level of MCSs was higher in LV-CX3CR1-EGFP group than in other groups(P=0.000).
The migrated MSCs were 13.80 +2.17/HP,35.80 + 3.34/HP and 14.80 + 1.92/HP in LV-CON-EGFP group,.V-CX3CRI1-EGFP
group and non-infection group respectively. Conclusion ; The transfection of CX3CR1 gene could improve the level of migration of
MSCs by FKN in vitro.1

[Key words ]marrow—derived mesenchymal stem cells; Fractalkine ; CX3CR1; lentiviral vector;gene transfer;migration
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MSCs ] i3 FKN-CX3CR1 $lif2 7 MSCs U= Sk 1]
1B 5 10 N B2 I 5 S 4 ) SR A A A 55 PN B 400 L 1)
BBt M S S 5. Sl MSCs B AEIGYT AS Phgemzs
FESER, AL B TR AT IR EERY CX3CR1 &
FEIRE IR TE AR pUbi-MSC-CX3CR1-EGFP, 4 ¢
TFARINEFER) /NG MSCs Hh , HEST R R 4T 25, WL
%X CX3CR1-EGFP 7E/NR MSCs H £ IR E B, 35

1.2 EEXA

J2F I (FBS) . DMEM 57758 BRER IR A Gibeo 2
A B4 H (PE) FRid i 9T/N B CD29 ,CD34 H470IW F Bi-
oLegend A H) ; 54 A MR VG R (FITC)ARic Bt/ L CD44 |
CD117 B0 B2 7 ;CX3CR1 HiiA (ab8021) . HRP
FRIC P L AEPT AR 1eG (ab6721) A H Abcam 23 7 ; Trizol RNA
PR G 1 SR & B BT £ DNA marker f’J”’]
H TaKaRa 7\ ) ; Western blot SDS—Ht i 7] & A 25 =
AR SET ; B A5 ] ENL.S. W F{J:"ﬁ%%ﬂ%&ﬂi
FHBRAT] FKN L HAUATD H R&D Systems; Transwell /N
H Cornmg NI
1.3 /S CX3CR1 A B 12 g% A it A ik ik

AR 2012 4F 6 JT T 5 PR BE B R 24 200 27 0 0
= I A 75 A 2K pUbi-MSC-CX3CR1-EGFP,
B BE A 2 x 108 TU/ml # LV-CX3CR1-EGFP 185 53, Jf:
SO AR RO AR DS T AR,
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1.4 MSCs #9% & F= RAX3E

R ARFE/N R, 75%I9HE R0 2 min, TR ST
PRI B RIRE e 2547 PBS A% ML H 2= bk 2 1t
N RZEZRZHZL, PBS w2 9K, SR s, 1 ml 6
TR B B8 I I 52 4 8 37 2k (4 FBS10%DMEM 15 %3 ) [ &2
YRR , AR B RERE & O, IR B R, 200 H 41 i
TR IR R PRBUIRH S RER LA, LIRS NR A R R A
TRIRIRAT i A5 L AN LA T, 5 AT L B VR HE A 10 ml 25
05,500 t/min, 5 min &0, FF LG, WA &R SR (F
FBS10%DMEM 53714 ) )2 52 W], LA 5 x 10°/4~/ml ()%
BEHERP T 25 ml Ji SR, 2 F 37 °C,5%CO, M FNE B 1Y
CO, KiFRF TG R, 24 h 5 A il , ZSBRaki T ro4nie ek
AT, LGB 2~3 d iR 1 IR, R ORAE BB A 2540 F g
ieoE,
1.5 MSCs #94:4%,  shAc e 38

RRIEAR NG B A K BT AR 2 80% | KBRHE 77
W, PBS PEIE 3 U, A 3 ml REE FUBRE A1 (0.25% 1
Hii+0.02%EDTA ) , 37 CIH4k 2~3 min, 55 FWEL, VLA i #2
JEAS R BTE AN ARIE] B SN A 3 ml 8 4 RE 774 20k
JEFE IR . W R R T, IR AR, DL 1:2 5K 1:3 L
BIEEREART 75 ml FIEEFEIET , BF 37 °C,5%CO, ¥E 544
HRRESE, 2~3 d BRI 1 VR, U AOAIME AR 1 RN (PL) Y
YA A= 1 2 80% A Bt FH L3 Jr i PR AL AR, ol 41 AS I
alifb g
1.6 MSCs & 3R AFIE R 40 I8 B 6 )
1.6.1 T At e SCRer I 4 L 3R T e b s U R RE R 1Y
55 3 FR(P3)MSCs, R M BHE A W (0.25% R A 11 B +0.02%
EDTA) 1k 2~3 min J5 58 &353R 320 1R AL WS T
WM B, MMERZ 100 H 240 iuEd , Bt e m e 0
(2 000 r/min)5 min, F 13, PBS P84 41 i i B = 400 000
AL HEN 3 SCEGLAE T, A PE-Hi/NER CD29 Fifd
PE-i/NiL CD34 HidAk FITC=Hi/NRL CD44 il 5E /MR E )5
2 37 CHREYEN 20 min, PBS JEEAARICHIMAR, S0,
b A BSOS 41 B 3 1A PR CD34,CD29 ,CD44 (1) 3Rk
(n=5),
1.6.2 GRS AnA R IR E B A EE 3 4R(P3)
MSCs, [ 85 171 Tl VR A T (0.25% [ 48 M +0.02% EDTA ) 1 16
2~3 min JFTEEREFRILLAETHA , WA R R T RN AT
YRR S 100 B 20 M i ki, G UE 50 (2 000 1/min)
5 min, 3+ 3, PBS PR 4A vk & 25 400 000 /L, 4 °C.70%
PR, PBS EAEAMMUS A 500 l PLESHE (0.1 mg/ml
PI % 0.1 mg/ml RNase),37 CH#H 30 min, b FzC4H LR
YHAESE ] (n=5)
1.7 12sm AR F MSCs A AT
1.7.1 LV-CX3CR1-EGFP 123 8¢ B4 /N Bl MSCs BT %k
ARIA/INEL MSCs 4001, LA 4 500 4HAFLIERT 96 FLARI
FEALR I A SE AR IR KL 90 Wl TWEAF th s 9% 24 h, ¥ 96

MCOF-34955 k3 A BE2H Sy 32 FL: (1) 28 FUXT IR . S ARG
I MSCs 4l ; (2) F2504H ; LV-CX3CR1-EGFP 544t H (3L 4
ZHH MCSs, (3)MIHERTIRZH . LV-CON-EGFP Z8 #8420  /E N
AN H I SEE U St 058 AR 11 2L DR 1 08 s 2 B 1Y)
MSCs ; 52 5 25 FI S 6T FE 40 2 R DR 5 95, A S5 3 ENLLS
W, ¥ I8 Y 52 8T (multiplicity of infection, MOI)20 %% MSCs
CEEFUIMASG R ST 10 wl) 5 23 0 TR 20 T g et g
SRR 100 wl, 24 h 5,3 A EHCN 524 IR EE 100 wl,
BCFWRA T, Y 72 b, DEOEEE LS YLE

1.7.2 0% 3R -G % IV (reverse transcription polymerase
chain reaction, RT-PCR)#{ll CX3CR1 mRNA py &k A4
P A K BT EILME, L) 4 x 105 A/ml 43 BRI T 6 FLAR,
FrALR S BE 2 80%~90%)i , 4% Trizol 2071 &5 158 I 5 43 5l 42
B H AL, RNA, FH TaKaRa 23 Al 55850 £ (PrimeScript
RT reagent Kit) & i cDNA, H 3L R XN 259 H premier
511, 28 blast BRI TRA RS, CX3CR1
IS 11 5 -TCACAAAGAGAAAGGACAACGA-3" , FilE5 |4
5’—~AGGTGTCCCAGGTATCTTCTGA-3" , =¥ k/IN: 421 bp,
% B-actin FF 514 ¥ 5° ~-GACCCAGATCATGTTTGA-
GACC-3", N84 5° ~GCTAGGAGCCAGAGCAGTAATCT-
37 MR/ 613 bp, SO SA R 194 CHIAEYE 3 min, SR )5
94 C7% 1 30 5,55 CiB K 30 s,72 CHEH 30 s, FHFF 30 WK, %
J&i 72 CHATIEN 10 min, §HEWILL 1.5% AR MEGERE LK
K zs 5,

1.7.3  Western blot ] CX3CR1 HE ik B HR T
YA, DL 4 x 105 ~ml 43 3R T 6 FLAR, FRan il &
JEZE 80%~90% , SR FH 4 2 11 0] G 4R A 1 4m i i 1
-80 CHATA K SDS-PAGE FLIK /S 1, 15 i
L 5% RE WS B P A 1 h, A —$T, Hoik 0w B L)
A 1:1 000,4 CiE 7B E , PBST P (EvE 3 ¥k, FK 5 min)
JE I AAHRE B P AT 2428, B B LA R 1:5 000, 58 I 097
1 h,PBST %fs (B4 3 K, BK 5 min) ,ECL &G (SEHRE L
50 n=5),

1.8  FKN sFs R MSCs #9444 iF £ VE i B 4% P Ao i)

JH Transwell #z (24 Lz .8 wm fL4% 6.5 mm MR AL ) dE
11/NE MSCs AR HESZ SR , PP FRKN X454 4l i etk
YRR S296 00 A 4 AR S 4 FAE 5 W, OB IREL ;@
FHG2H ; @FKN HUABHINTZH ; @25 I IRZE . @D Q4R
RAF () MSCs, JBREE (T A0S, F 58 42 15 57 J i mig o0 200
T, AN B BRI AE (1~5) x 10° 4N/l 2Z[8] , 53 XA Rl FTran—
swell /INE R /NEFSE MR 0.3 mg/ml matrigel /i, /NE
TEIMAEEREH 10 nmol/LFKN 5845532 5 600 wl™, Ky
Y UE A P 1R AR S, 15 FRN Bt A4 BHLIRT 2 A2 (5 )
WAZH . Transwell /N2 A 12 IRE 5 2 SO [R A 2 46, 91T
IRBHWIAL/NE R 2 A S E N 10 nmol/L FKN 58 4 ks 37
FEREIIS A 10 nmol/L 1) FKN 522404k ; 23 I X I T
FHALIMA TR 600 pl, KAAAIE T 37 °C.5%
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CO, MHIFIRLE CO, JEFRAI TSR 24 h J WL 24 LR, I
FZs /NI /INE R ARG B A matrigel B8, 37207
BIE T WA R WA S U FMHE/NE T 2500 A1
B, 200 F55EG R T il S AL BOT-IME , PEAR
FKN XJ & 2H 4 i a Ve
1.9 SitFoHm

N FH SPSS 17.0 BRAFHEA TR 34, 5al LA B + difis
25 (x5 ) FR, 4L CEAE TR T 25500, T HILSD—
AT A LR, R g 7K 7 0=0.05

2.1 R MSCs B & F LR

{51 b el L SRR A M e 3R 24 b S ANRE 46
WBE AR NEE 2 e RIE IR WA 1, B E
557 RZHAN M R I I E VA A K R 11 d A
ARG IR 80%~90% . fEARKEF 255 3 10(P3) , 4RI &
BTG, Al ARSI 40 RS 2 O etk SOtk 2
T AR = R WL 2,

— . &t .,} o T JIXVL
1 IMNRIE MSCs (200 % )
Fig.1 Morphology of primary MSCs ( 200 x )

B2 fEZE% 34K/NE MSCs(200x )
Fig.2 Morphology of P3 MSCs (200 x )

22 R MSCs & E AR &R 40 e )8 B

T AU DU 45 SR 7 < B 5T 90% )/ INBR MSCs 1] 3%
ik CD29 (A R ZIIPURFRESF VLAM) ,CD44 (Fif 4
TRIELEBUFARE ST HCAM) B CD34, WL 3, /NEL MSCs
AL E I GO/GT WA Al LA (75.19 + 0.25) % (n=5) ,G2 1]
HIANAE R (0 £ 0)% ,G3 BRI AN A (0 +0)% , Ui B AT AL b
IR, AR R 9 MSCs Ab F R AMEARES 754 T A s
1k, WL 4,
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Fig.3 MSCs phenotypes in mice detected by flow cytometry
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Fig.4 MSCs cell cycle in mice detected by flow cytometry

23 FARIRAEEFE MSCs

2 I BT LA | S I AT RN BT B2 AR L 2 d SR T
R B RSO, 5 d SRkt ; 25 P R WL,
VL 5 B/ 6, SEEGL MOI=20 IF, MSCs 20U (1)1 6 7 I e il
F(GFP [IPERR)E 72 h ik 80%L) |, 3~7 d BEAHEILFN90%
FEUL 3 JE VR LR, 5 AN BT AR TR B ATy
HERFAE 80%~90% , VLIEL 7. Hy s Al T 2 P TR /N B
MSCs 0% = H R e if e

b 7 AL

B. 95t

5 % 5dEXIA/NR MSCs 4ika
Fig.5 Morphology of experimental group MSCs on the 5th d
after the transfection
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Fig.7 Morphology of negative control group MSCs on the 3 th
week after the transfection

2.4 CX3CR1 mRNA /& MSCs 0 #1649 £ A

SEEG A PCR W28 1% B R AR EEI L Uk AT ILZYy 421 bp
KNPSRS ST R/ IN—3, 25 P IR 2
AT B ZH A DL BH (45T, DLIED 8, PHAE me 1% TaKaRa 23 13
FE L4505 LR CX3CR1 ARER P51 5 4 D0 e, SeaR 2l
CX3CR1 B2 3635 (0.84 +0.02) (n=5) T 25 [ %} 8 20 F1 B 1
TR TCERTR , SN L, 25 A Gii 1270 L (F=8 199.388,
P=0.000; P 2 papsen v 5266=0-000, P s v 9:04=0.000,n=5)

2000 bp

1 000 bp
750 bp B-actin
613 bp
CX3CR1
421 bp

500 bp

250 bp

100 bp

125 X 2 5 2. SE0 45 3. FITEXS I

8 PCR #&illl CX3CR1 #£/Nf MSCs gk 55
Fig.8 Transcription of CX3CR1 in MSCs

2.5 CX3CRI % &7 MSCs 4n el & ik

Western blot R85 f 7 . SEUGZH A B 26 L ik 4407
(0.39 = 0.04) (n=5) , 25 X HRAL K AT FRALE A 8. 4501 , 5
SLIGHAIA L, 22 R A Gei T 2F 78 L (F=418.553,P=0.000; P -y 4
et v 5 =0.000, P gsysimar v« 550=0.000,n=5, |8 9) PRIt firtd)

A 01 0 A T A R A /N B MSCs 20 D 2 3k 5k
CX3CR1 %A,

1 2 3
CX3CR1 ——— 50 kD
B-actin }-—_ 43 kD
1. 28 IR IR 5 2. S804 5 3. [0 HE 2

B 9 Western bloting #:illlZI\i& MSCs CX3CR1 E B KIFRIXER
Fig.9 Protein expression of CX3CR1 in MSCs

2.6 FKN A% MSCs ek o188 i %

Transwell SZI645 5 W7 . BIPEXT HRZH AN ZE 24 h BE 3%
J VR ) T A T L B BT ) A LA R « (13.80 =
2R AR GAET (n=5) . LI AL 24 h 5575 RIE
FI) R B R AR SUCFL YR T 19 4R M BB + (35.80 = 3.34) /Mg
BT (n=5) , FKN HUIRBHII A A 25 24 b B335 =00
SN RBRIRER AL IERE T 00 4 MIECIAE N « (14.80 + 1.92) 5
AT (n=5) , WLIE] 10, SE8RIESE , FKN X9 528620 MSCs2
NSRS o i R D Ot = 0 N D G S A LR S E
R FKN H8 0 AGCFL IR 8 2= 1 R 2 5 mT BH sk /b
FKN % S 11 MSCs #1kiz 3l (F=118.112,P=0.000; P 145 szt v
5051 =0.000, Pixx sigimmiat v 5c41=0.000,n=5) , BITEIRISLHG 1)
SR ik BB CX3CR1 A F) T MSCs #a b 1
FKN i, DLl 11,

A FHPEXT BEZH B. 5L

C. PriRBHIKTZH

B 10 FRIET, REEA 24 h (&2iEERuEE
TFLIREE TR 4R BT
Fig.10 Migration of MSCs in different groups at the 24th h

after the culture under fluorescence microscopy
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S AR TR 76— 1Y 25T AT ) B 07 240 L B
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U E Y & AN NES Y/ S = E W N v =L (s
SR AR A ) N H T A M AR IR YT
IHIT ML B Tl A TR T ik T — A
PHALUR JE RITR Y7 M0 40 M S 4 7 TR H )
MSCs R TAIFR AR G ANEA | o] 3K 0] BT 20 A .
F A0 A A 2 Ah AN A R bR AR, — A
CD90.CD71.CD44 .CD29 .CD105 .CD106 % & MSCs
MY HE R PRSI, /N MSCs AT AFITKER
A3 FR 5 B e B (H i TR 2 3L R T
Kol R DL/ INER Ry sl s A | RLHCAOR — R
FUR/INEL MSCs 21 A B AL R 38 7 v 4E T4 L)
R BAR N E L, A e E R R T
SEAREFR R G AN T BTG SRR B S MSCs
W TaliAl, RIS AR R ZU G0 | 4R A Al s 1
T 240 i 2 R HL TG 1 0 B T 3 AN W A TR o, B
T RE ) BT AR LR, AR S I R Al
PR HBFEEE I T /N MSCs i, 38 2 3 XA
WA AT ARSI RE IR /N MSCs 7834 CD29
(BERFIERPURE R E ST VLAM)  CD44 (Zht

3 F FEIEPUFFR &R 43 FHCAM ) H 40 i J& 391 % 5
R REZEAM AL TR AR A5 & T 4 ik
Tk, FEEASF 7T (55 B R 3 (RN R
() 5 W G B 20 B R/ NV 2 A T8 AR R FIE
AR R 25 30 (P3), S T o —, A
ARAS B AU ARHES 2 OR TeibetR el SR ARIE 40
MK E R, 5 E NI EE R e AT

P05 B IR 1 SR R R R DA R b 1
RUHE N AL & R i 3 YA P Ak A, PR
ST SAYH MY RISt e J e A o 2L A 4t s AT
DIRGE M A T e BN R EE R AL b JF R e
ik AERRE M ik T A SR R, AN 55175 & 1 £ 4
PERI, A MEaf; HA SRR A ke BE 17, 8~10 kb
LR E3E 5 5 HA S0 0 5 S B SR L L 18
o FE AR R G 5 AR A AR AR S A AR
ARG IR AR pUbi-MSC-CX3CR1-EGFP fy
SEfl L 02 B 0 F IR AR LT T A RSN SR 1Y
/N MSCs H, T 3RAS T A H SR A9/
MSCs—CX3CR1-EGFP, H.15%] T & 21 18 J5 7 2k &
pUbi—MSC—CX3CR1-EGFP J&Z% /N FL MSCs JE& L (1)
Hl S5 R TE ENLS HR YL B, FIris MO 20,
Zo b9 BANES RT-PCR  Western blot #6455 i
/i, HIWEE CX3CR1-EGFP A 7E/NERMSCs il b
£k,

JERE FIEAL N B2 AS & R IR AR A% O A
3, HrP SE 5 R A I P B A LA A B A
O MBI A ST fap 2 ik 2 th i
S 20 L DR TR0 L 22 R A A Y LA BRI R
AU AE R /0N A PR 7, ] 0 5| 32 240 i
FIR G E FARAE Je AL, 5 5 e JH T A4
PN FRNE  ANFLEE AL PR 7 FKIN J& A SR U S5
CX3C FKIGE b H 70— p 51, BUAY ] R FR by i 28
AR, HAG Bl & 80 R Tk 2 b AL 2 Fh A7
e, BT ReV5 5 N K A B s Ak AR 0 4 i 5
XL AV PR 20 G B I DD A A A T
I EL 40 i 55 v e iR H Az AR CXBCR1 W 4 it A5 5 2
B E . CX3CR1 & FKN B &6/ 24K &
TR 32 A G B, H F2 B TR AE B 2
JiL LR | E ARG AR R SR AN R I
A AT RS N, 7E AS B kA KR R
ST O PN R AT L AS SRR PR A B 4 i LA
TP -V LA L 34 55 e s B A I F- FKIN,
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i 5 HAZ K 2 [l f FKN-CX3CR1 §il1, {71548 i 41 g
[i1) S Ik R o SR AR I S B AT e M, ARSE
55k CX3CR1-EGFP JE A i F ik TR SN G F2 10/
il MSCs L, ffi/NEL MSC-CX3CR1-EGFP i) ik
CX3CR1 M4 8 9¢ Y6 K [, Transwell /N3 2 H] ]
Matrigel AR LR IR IL I 45 0 | W28 HLAG 1R 28 1k Al
A RE ) R Al M AE R AL 5 3 N 2 Z LB R Y
L, ARSI /NEL MSCs A T b2 kA 1
FKN T %, I PEAG 78 R 82 Aotk S FKN X 58
g £ 4 MSCs B fEAE T . SE9 25 R R . FKN
Xf MSC-CX3CR1-EGFP A — & itk /e, B
5 21 11 ) 7 o T 240 e 1) e Ak R 0 B R T S
X BEZH A BEZH ) /1N B MSCs 41T, 32 7R FKN -
CX3CRI1 FATBERCH T 4 MRS IR TT AS By 3h 7
LI

AHWFFEABEE S T — AR /N L MSCs 1Y 5
RAZEANEE 5207 %, i K CX3CR1-EGFP HH 7
ARINEEFR /N MSCs Hh FEIESE Tl i i 63k
CX3CR1 fE4R = MCSs [1] FKN =16/, A F—
T AR N ARG YT AS AL T S RERE RN
(A2

o
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