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[ Abstract] Objective To construct lentiviral vectors containing peptide P1-GFP fusion genes. Umbilical cord
derived mesenchymal stem cells were infected with lentivirus carrying peptide P1 and GFP fusion genes. To inject the
targeted umbilical cord derived mesenchymal stem cells into mice and to detect GFP expression in the spleen. Methods
Umbilical cord derived mesenchymal stem cells were cultured with adhered tissues of umbilical cord smaller than 1 mm”.
Lentiviral vector containing P1-GFP fusion genes with engineering technology was constructed and infected the umbilical
cord derive mesenchymal stem cells. Targeted umbilical cord derived mesenchymal stem cells were intravenously injected in
the mouse tail vein and after 18 hours GFP expression was detected with immunohistochamical staining of the spleen

tissues. Results  Harvested umbilical cord derived mesenchymal stem cells grew well in culture medium. Green
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fluorescence on umbilical cord derived mesenchymal stem cells were observed under fluorescence microscope at 18 hours

after infected with lentivirus. Green fluorescence intensity of umbilical cord derived mesenchymal stem cells was increasing

over time and reached a peak at 72 hours. Umbilical cord derived mesenchymal stem cells highly expressed CD105
(90.0% )/CD44 (98% ) and CD73 (85.0% )/ CD90 (98.5% ) molecules. GFP expression was detected in the spleen

after intravenous injection of targeted umbilical cord derived mesenchymal stem cells in the mice 18 hours later. GFP

expressing cells intimately contacted with lymphocytes. Conclusions Targeted umbilical cord derived mesenchymal stem

cells contain P1-GFP fusion genes are constructed. Targeted umbilical cord derived mesenchymal stem cells can be targeted

to mouse spleen and intimately contact with lymphocytes after intravenous injection. Our results lay the groundwork for

further studies.

[ Key words)

5] 72 J5i 41 Y ( mesenchymal stem cells, MSC) J&
T NRNG Th IR 2 B — 28 AT 40, B A ) 22
) G A B AR Y 3B A D& L ELY =1
ZETREAN  MSC 38 TR AR 2 1R 40 it ( dendritic
cells, DC)DC A 13 1% 5 A% W3k 41 Jf 470 5t 36 52 i
1, BA R HE . BATHE AT WIS kA
TP EE S AR B A M 2 A /N o TR
P1,7E P1 IR0 T, P1-LR 5O GE (1 (GFP) fil &
B ARG s v nT Sk I A T8 S A e 8
AT B 1B TEADEE PL-GFP fil A 356 PR 18 07 1 28
A, FHHEAIT P1-GFP Rile IR (9 1 95 27 R e MSC, fiff
MSC HA R m P, A B5E 8 /N5 K P1 AT MSC 4
F| DC Py 2 g i ik, DU J5 22 iF 52 v 42
= MSC £ H B g Mg h IR 808

1 #MEIAE

L1 K7

BamHI / Agel FR$IMEAZER A VI (NEB) , Bifg
W (%€ BN A, In-Fusion™ PCR Cloning Kit
( Clontech ), Taq polymerase ( SinoBio ), dNTP
(Takara) , Plasmid H#2 Kit( Promega) , B Jig #H B5E i
DNA [P & ( RARAEAL) | Primer & 2E P8R
HIRA A, R GFP £ 5i Bk (bt fEh it
LARAT]) ;514 KL6470-P1 . GATCCCGCCACCA
TGAGCAGTGAAAAGGCTGAACAACAGTGGGCTA , K
16470-P2 ; CCGGTAGCCCACTGTTGTTCAGCCTTTTC
ACTGCTCATGGTGGCGG, PCR % & 51 ¥ KL6470-
P3. GTGAAAAGGCTGAACAACAGTG, EGFP-N-R:
CG TCGCCGTCCAGCTCGACCAG
1.2 {us§

PCR 1% ( ABI 7600 ) , £ J& DNA Hi K 1% ( Bio-
Rad) , BEWBUSAL ( RBEAF]) , HI-9211K ZH R+ K
(FEFR LI A |l AR 3G 9240 (il —1E R}

Targeted umbilical cord derived mesenchymal stem cells; Lentivirus; Spleen; Mice

AP FRA T ), TCL-16G-A mifB5.0OHL( AT
G
1.3 HEEER

AR FR . GV287 (_Lifg A B Ak 2= H A FR
N R ST R F . Ubi-MCS-3FLAG-SV40-P1-
EGFP; Ubi-MCS-3FLAG-SV40- EGFP(E 1),
1.4 ¥

W €57 /NEL, SPF 2% (R H 18 ~20 ¢, W H %
HEFR B Y LR oL, S A T A A IR
SCXK (4£)2012-0004 , H1 1 4% 5 2 B 201 40 S 56 v
T35 A AES . SYXK (4)2012-0012.,

E1 GV287 Hi R ER

Fig.1 Schematic diagram of the

construction of vector GV287

1.5 XWHZE

1501 NJBF A 1] 70 03 1 40 B 9 & 800y 25 5 48
2 TC BGPTSR v R
JEHER BRI, BT 3 ~4 em BY/NEE, B — BT
VKR B F T4 5 S BT i 3l | ik, B A8 2 ()
148 5 A [R]  BR P IE BT VTSN F 1 mm® /)
Yo, PR A b e s, JRASHOE & 15%
A= IME Y DMEM Ki %3k, 7E37°C 5% CO, K746



34 s R AR A

2015 4F 6 HE525 B4 6 ) Chin J Comp Med, June 2015, Vol. 25. No. 6

Kigt, 24 h Ym0, R 21 21 B B H A s 40
MR IRET , B AU YAy 1 S 80% ~90%
20 RS T AR, FH 0. 059% 4R I i -EDTA ¥ 1k
JEAEAR, H1 0. 01 mol/L PBS ¥ 4 40 Mu vk BE Jy 5 x
10°/mL, 0.01 mol/L PBS ¥k 2 W&, A PBS 1
ml FEANAE, B 1 x 10° AT REH , A5 HES 3
AN AT

1.5.2 b FIREREE R B BT i PR
e AR A BRI 58 1, SE B 2 & P1-GFP @il & 5k
B, X B4 % GFP R, 0§ 2 20 TU/pL =
2.00E + 8 TU/mL,

1.5.3  HIEHREEEARREG: MSC: I 15% a4k i
TH DMEM $537 3L 7 37°C 5% CO, K5 3546 h 15 3%
MSC, YL HIARUE MSC R 47 A KR A, #5470 75 J%
YLt 4 Rl B 2R 208 30% ~50% ,37°C 5% CO,
BRFRRah 3R, TSE AN — 80°C L H s 3 W A VK
Emh Al [ B AE R SRR RN S pg/mL 1Y
polybrene , 3 1R &), i 3 95 5 27 S0 78 01
57 3R JE AN MR I S5 AR L 8 ~ 12 h LUE W
SRANMLIRAS ) 57 S AN 05 R, 40 B % 15%
G- I 1 DMEM 15 35 3L, L J5 A3 H W88 58
FIANENL,72 h R CRAIMH T 5 225550

1.5.4 MSC 2 bk A /N BRAAR 9 IS 19 40 A . G
PRl PBS AR 12 7 7 2 1R JR e J i [ 70 o 1 400 ik vk
JEZ 1 x10°/ mL, FEHFLECFE K 10 HfidE BALB/C
INERIT S 2H R o B T g S R SeER e
AUy R ZH g H /DN BRURE kR 56 0 0 T A PL-GFP
H1 GFP Bl & 5L By MSCs 41 ik, 45 H 0.5 mL, 4%
T 6 h.12 h 18 h J54bFE, UG IE 30% H 1[5
24 h, H I ALY, BB T SR GFP 16 T
(4 3 A e 5k L AR Y E &R

2 R

2.1 MSC EERFRESRLUR

RiFR ) MSC 4B S AR MK AR, h 55
B AU P A AN UL B R, SR TG RS R4,
(FE12A) , 1B EpER Yy & H ISR MSC IEZ41 i
TESA R KARTE , L I6HT, 240 5 P9 SME W
UKL IRZS R4 (B 2B) o FHZEO6 B 3 EE 1 H W82
MR R & B AYFE N MSC, & IEYL 18 h J5 MSC
TG AR (0,56 ', BE 25 15 37 I ) A0 28 K | 9¢ 58
JEFWTR (K 3A) , %) 72 h k&g (K 3B) LIS
B B AR RS 72 h AR T8

S, (K23 WUEFEES3) .

P EE IR 1 H S MSC {5 R A8 &R
6] 5T T 41 i /Y 22 1 BR iE CD105 (90. 0% ) /CD44
(98% ), CD73(85.0% )/ CD90(98.5% ) (& 4)
2.1 MSC &sxmNNMNRERENS

V02 5 B A AR S G I Al () 3 SO T 400 M 5 5 ik
WA AR DY, A ]I 1] BB/ BRI , 22 %0
REAALYe A, 7E 18 h B /N FRBAE & 8L T K
GFP [HYEAN ML (I 5C) , 25 34k 5 GFP X BE 41 FH %
SRR TR (K SA K SB) |, Ui BHE ) MSC
PR 1) AL, - 5 G A bk £ 40 B 2 D 2 fh . (A
4,5 WIR#E4) .

3 itig

Bt (8] 78 5 T 48 B9 ( umbilical cord derived
mesenchymal stem cells, UC-MSCs ) /2 2H 21 T 2 Fll Ff
BRSO A AN . BT, T MSC AT
PRI e PRI 1 E AR 1 22 1 R e T (E T A0 T ik
8 LB 5 7 AR AR B O 1Y) T 40 i ) S 3 45
PgH 2, 42 m MSC IH 8 2 A% H & 10 9T N 1Y
PS8

W A0 A 35 3 Y O 1 4R % L IR
B V2 NP R 5 S5 S U 1 B B g T 1 2H
LR h iR E RN AR IR TR AR B
MW 20 2 SE B B B B 2 P 44 B AR (experimental
autoimmune uveitis, EAU) ") 2045455 b 3= A0
A, T A A T R AT S B A DR T
TELLLU 1 v e 451 28007 4 B FN I 53 76 T 40 i 1Y
te. HATHTA 5T 45 R 54 3 75 310 i 44 2 HR 41 i
HEAAZ B REAA I BE | A8 i 10 25 2R B 2 iR T
EAU B— A RGERE, e BB s b 45 3 1
JER

TEER ARP ARG BB T A PR 2R 15
TR EA B FHE A e A B2 A
SELE A H/NEF K PLFE PLRAY S ) T, P1-4%
FOCHEH (GFP) Rl & 8 U 7ER IG5 v n] 21K
LB e LR, P1-GFP RlA 2 19 /NEUR
/NGB Y CD4 ™ 4 5o 70 3 TGFR A il
DC L[ & T e 78

ARWFFE IS 3 SERESOR K B AT 5T 3R A5 1Y
AEARE S P 1] 0 D 52 3 40 L 1Y) /N 43 7K PL 5 GFP
Tl 28 1 B A A2 0 B o 2 8 3 18 7
YLl MSC IR Rl A E R EY, A TR



P A B A 2 2015 4F 6 A 5525 %58 6 1 Chin J Comp Med, June 2015, Vol. 25. No. 6 35

MSC., H 18 2 2 AR L I A5 1] 50 0T 1 240 i 228 760 ik
BREANRAEN, 18 h J57e/N R R B T K
GFP BHPE4N , i BH ¥R 1] MSC 1 2l 52 [ L | 9F 5
JYG8 P 9 L% 4 22 b0 ik

VBRI 2 A P B 1 A SR AR A R A
KA EEI AT WAE B R A R G
e VAT WA FH 1T S A R 5 1 D g A 4, FE Bt Ik
Y G RE R RE S i LA B A VE T, FRA A e
] MSC ST 22 [a] JLIE , 5 5 G 0 9k E24 &40 e 22 10 42
i, ERAFRATAY B B ) MSC ZhEE R4, T H )R
LEM S IAY

FH T MSC FEARSMA T AIE DC 45k 2 EE T,
i T 465 HPH Thl R Th17 403 40 W,
HA5E Th2 2 i [H 543, 1% CD4* CD25 " Treg 4l
J 0= S e ¥R ) MSC ok 9 DC A g 4
P G e SRR | T G g A, I EAU 19 32
RBATF — 2 ME 0 TAE,

S 3k

[ 1] Salem HK, Thiemermann C. Mesenchymal stromal cells: current
understanding and clinical status [ J]. Stem Cells. 2010, 28
(3):585-96.

[2] Xue Q, Luan XY, Gu YZ, et al. The negative co-signaling
molecule b7-h4 is expressed by human bone marrow-derived
mesenchymal stem cells and mediates its T-cell modulatory
activity [ J]. Stem Cells Dev. 2010, 19(1) : 27 - 38.

[3] e, B4, B@% 5% ATEREE B SN
A P A BT BB I ROR B VRN [T]. b ey A
i, 2013, 29(9) : 974 -988.

(471 Zude, sk, SRaa, 4. B B) 58 5T+ 40 e i 7 5
IY B BN IR [T]. FefblEdeik, 2014, 3

[5]

[10]

(1]

[12]

[13]

(6): 333 -336.
Sanui H, Redmond TM, Kotake S, et al. Identification of an
immunodominant and highly immunopathogenic determinant in
the retinal interphotoreceptor retinoid-binding protein ( IRBP)
[J]. J Exp Med. 1989, 169(6) : 1947 - 60.

Suzuki J, Yoshimura T, Simeonova M, et al. Aminoimidazole
carboxamide ribonucleotide ameliorates experimental autoimmune
uveitis [ J]. Invest Ophthalmol Vis Sci. 2012, 53 (7). 4158
-4169
TS, R4, @S, —FhES Thl B G R Ak R
GRS [P, E R %A :201210017786. 9.
T, FOudk, @S AF. BT RTB T 5L G e i
MY Rk KA B ORATAG [ 1], ek, 2013, 29
(11): 966 —969.
Treacy O, Ryan AE, Heinzl T, et al. Adenoviral transduction of
mesenchymal stem cells: in vitro responses and in vivo immune
responses after cell transplantation [ J]. PLoS ONE. 2012, 7
(8): e42662.
Wan F, Lenardo MJ. The nuclear signaling of NF-kappaB:
current knowledge, new insights, and future perspectives [ J].
Cell Res. 2010, 20(1): 24 -33.
Zhang X, Ren X, Li G, et al. Mesenchymal stem cells

ameliorate  experimental ~ autoimmune  uveoretinitis by

comprehensive modulation of systemic autoimmunity [ J]. Invest
Ophthalmol Vis Sei. 2011, 52(6) : 3143 -3152.

Spaggiari GM, Moretta L. Cellular and molecular interactions of
mesenchymal stem cells in innate immunity [ J]. Immunol Cell
Biol. 2013, 91(1): 27 -31.

English K.
immunomodulation [ J]. Immunol Cell Biol. 2013, 91(1) :19 —
26.

Mechanisms  of mesenchymal —stromal cell

(&8 H #1)2015-04-25





