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AR A& RNAi 28(CXCR4a. CXCR4b #= CXCR4c). = #H AR 2L (Mock) A=t F& 28 (Control) ¥ CXCR4 A, 4 R 2T, B
YAl F4E 5 pRICXCR4 SR A M B4, & A LR BT & A8 3R Al 4 & %2 k& & (EGFP)4» CXCR4 shRNA #91% 5 & 4k
Ji#: pNL-RiICXCR4-EGFP, A iK% Fo ik 45 1% o & B R B9 488 531 4 6.4x10*TU/mL #= 6.9x10°TU/mL. 1% % F4 5
tMSCs 48 h /&, 528 RA Az 4Lk, 3 4> RNAI A ¥ R4 E 37 4] CXCR4 & i&, CXCR4b-MSC 41/ mRNA K-F
FH T 95.6%, HrHI4EA KU R. KR CXCR4 A B RNAI 127 & BAMERT, HERNHFL CXCR4 £ rMSCs ) 444 41
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Construction of rat CXCR4 gene lentiviral RNA interference
vector and its expression in mesenchymal stem cells
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Abstract: To construct the lentiviral RNA interference (RNAi) vector of rat CXCR4 gene, three target sequences were selected

according to rat CXCR4 mRNA sequence, the complementary DNA contained both sense and antisense oligonucleotides were
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designed and synthesized. After phosphorylation and annealing, these double-strand DNA were cloned to Bgl I and Hind III sites of
pSUPER. Then the product pRiCXCR4 was confirmed by electrophoresis and sequencing. Next, CXCR4 shRNA was cloned to a
transfer vector of lentivirus, pNL-EGFP, and pNL-RiCXCR4-EGFP was produced. It was confirmed by digestion and sequencing that
CXCR4 shRNA expression structure was correctly cloned to pSUPER and pNL-EGFP respectively. Three plasmids,
pNL-RiCXCR4-EGFP, pHELPER and pVSVG were cotransfected into 293T to package lentivirus particles. The functional titer of
obtained virus was determined by flow cytometry after transduction in 293T, the resulting functional titer of unconcentrated virus and

concentrated virus were 6.4x10* TU/mL and 6.9x10° TU/mL respectively. After the rat mesenchymal stem cells (rMSCs) were

transduced with the constructed lentiviral vectors, real-time RT-PCR, Western blotting and flow cytometry were used to evaluate the

level of CXCR4 expression. Compared with control group, the CXCR4 mRNA expression were obviously suppressed in all three
experimental groups (rMSCs-CXCR4a, rMSCs-CXCR4b, rMSCs-CXCR4c), especially the expression rate in rMSCs-CXCR4b
group was reduced by 95.6%. The RNAIi lentivirus vector of rat CXCR4 gene has been constructed successfully. This greatly

facilitates the further studies such as evaluation the role of CXCR4 in tMSCs recruitment to damaged tissue.

Keywords: lentiviral vector, CXCR4, RNA interference, mesenchymal stem cells, rat
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1.1 EZE#H

pSUPER Jfi kil [ OligoEngine 23w, 1882,
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sl Ak AE S Bl
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Fig. 1 Plasmid maps of pSUPER and pNL-EGFP.
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Accession No. NM_022205), F§ Ambion 2 F] 44415k
P30 21 METRR AT SIME D RNAL . 34
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MR ZRF-%: K CXCR4 %:[H RNAI 1855 2 204 1) 44 8 K A B 6 1) 5 1 40 it v Al 22k 301

TTCAAGAGAACTTCTTCGGAGTAGTTATCCTTTT
TA-3';
CXCR4a JZ X 5:

5'-AGCTTAAAAAGGATAACTACTCCGAAGA
AGTTCTCTTGAAACTTCTTCGGAGTAGTTATCCG
GG-3';

CXCR4b 1F X fi:

5'-GATCCCCGGATCAGCATCGATTCCTTCAT
TCAAGAGATGAAGGAATCGATGCTGATCCTTTT
TA-3';

CXCR4b Jz X f:

5'-AGCTTAAAAAGGATCAGCATCGATTCCTT
CATCTCTTGAATGAAGGAATCGATGCTGATCCG
GG-3';

CXCR4c 1F X 4%:

5'-GATCCCCGCCTCAAGATCCTTTCCAAAG
TTCAAGAGACTTTGGAAAGGATCTTGAGGCTTT
TTA-3';
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A B T R Ak, S Ale I, Hine 11 ML
pRICXCR4 Y]'F ) 346 bp 7 fi CXCR4 shRNA #ik
SERI F BGE R, #E AL DHS o2 540, PREL 4 4
sofE, ANEAIRFCRS, I Xba 1 /1 Xho 1 WU 4
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B, A SRR RS SR 2k 25 Xba T a5, A
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B Y% H: 2 h, RNase-free DMEM & 15 9% 5 URE
TUTE, —80°C A7
1.2.5  JEE I E

¥ 3 x 10°293T ZUMI RN+ 12 FLAK, 24 h J5 &
e i v LU R RS B R MR AR BE (1:1 . 1:10,
1:100, 1:1000) 50 uL %% S20fd, ARk % 3 MR AL,
W N ZARFL 1 mL A% 8 pg/mL polybrene HY
DMEM. %% 48 h JEHE4n e, ¥ =2 i A A
EGFP [HMER . e el B A TU/mL =
(FxCi/V)xD, TU N4t 807, F Jy EGFP P40
K Ci N SR A EE, V MR R IAR, D
TR EL R iR 2, HBEREBHPERN 1%~30%
R FL 33 B 3416
1.2.6 /2 ##5-F rMSCs

URAER tMSCs AR ITER AL, 7655 15% i
4 M E R ICHE DMEM 4255 . 5% . 448, tMSCs
B4 4R % 5E CD34, CD45 AR, CD29.
CD90 ik FHYEM . ASZ5 BT tMSCs #9056 3 8§ 4
R4, BCS MOI 1&#E, 5 ZHi Rk ny kit
rMSCs, 48 h JE AR AL . S8 70 440 : RNAL 42
3 F CXCR4 RNAi 1295 # 2 5% 3 19 rMSCs
(CXCR4a, CXCR4b, CXCR4c), 25 8R4 AR
H 3L K 1 128 #5551 tMSCs(Mock), X BR41 N
R F 1 rMSCs(Control).
1.2.7 &7 PCR £l CXCR4 mRNA Z 4

JH Trizol $EHUA-4140HE &L RNA, L PRGN 5
EHMOEE T E R, DL RNA iR,
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et cDNA. Fl SYBR Green I YullukfeiE &t
PCR % ABI 7000 b i#f7 PCR, I 24K 95°C T
AR 10's, 95°C A8 1E 5 s, 60°C 1B K K 4B 31s, 3t 40
MG K PCR =) FE 5%, PCR 45515 iE
TR Mr, RS R 95°C 15 s, 60°C 20 s, 95°C
15 s. A i SDS B as i, 45 27223
4% 40 CXCR4 mRNA X} ik # P PCR 514 751
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ARSI T RNAL XF CXCR4 235 Ay il 8 =] T 41
CXCR4 F A -RNAI 4l CXCR4 £ iEH .
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b, S SE T CXCR4 Bk (1:500)4°C I & 378,
FEHIAH N, HRP AR1C 89 —FHi(1:1000)F HFE 2 h, 5
R ARG, BRAER . MR L4
R, B S RS T B-actin FLAAR(1:500)FIAH 1
HRP Fric P (1:1000) K585 & K bib 5 (1 40 3

2 R

2.1 pRICXCR4 B4 E

KBl CXCR4 mRNA 551, St H4 mifl
T IE R R P ) 1 oAb DNA B, B S A
pSUPER # Ay H1 RNA J33h 7 J5 M, ™
pRICXCR4, H:2& EcoR I Fil Hind 11 BUEGYI 5 AT W, 4
ASBRPEURL, FRTYH KT 250 bp (9 DNA Bz, H
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AN BATECRL, HATH 9 DNA B/ T 250 bp(&
2)o  FHPEBRE 228 i — 25 I e 3 4 AP 51 58 42 TR
(GERAKEIR),
2.2 pNL-RiICXCR4-EGFP BY & E

I % 2 I H  pRICXCR4, ¥ H # CXCR4
shRNA 3k ik 45 #4) 1 V) 46 A 12 9% 58 201K it AL
pNL-EGFP, j~4: pNL-RiCXCR4-EGFP., %4 Xba I
Al Xho T XUEGYI 5 AT UL 9 A FAMETERE, Horb A2 A4,
B2. B3, C3. C4 A[¥IH—4KTF 1500 bp ) DNA
REBL HOHL B Fms CMV R 8+ 5 [ AH [,
7 R AERBHPE SERE, W A1, Bl. C1 ¥JHif DNA
BT 1500 bp, A7 I AR SR BAPE sk HAR Y
FRATHAFE NI BAYE TR, HRER I 2t DNA R
B 3),

M Al A2 A3 A4 M Bl B2 B3 B4 MCl C2C3 C4

) i e

# 2 EcoR | #1 Hind I & ] % E pRiCXCR4

Fig. 2 Electrophoresis of pRiICXCR4 digested with EcoR I
and Hind III. M: marker. Plasmids A3, B2, B4 and C2 were
positive and others were negative.
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3 Xbal 2 Xho | MEBHILE pNL-RiICXCR4-EGFP
Fig. 3 Electrophoresis of pNL-RiCXCR4-EGFP digested with
EcoR I and Hind III. M: marker. A2, A4, B2, B3, C3 and C4
were right positive plasmids; Al, Bl and Cl1 were wrong
positive plasmids; A3, B4 and C2 were negative plasmids.

23 EREERFIREHESR

M B — R R e AL AL YL 293T 4iififlf5 48~72 h
FEDSOG R S T AT LR S Ak 28 (B 4) . Rik%E &
e A 18 % R B A T RETH B 6.4x10% TU/mL Al
6.9x10° TU/mL.
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WAL AR AT HESE, W28 1141 oK D4 S 4 6 5 O (45 4R
KBR).

4 BREZRARFHLEL 23T ARRBERK R
BN K B R BI(x40)

Fig. 4 EGFP expression in the lentiviral 3 plasmids
cotransfected 293T cells under fluorescence microscope (x40).

5 BRERT rMSCs RERAEMETARAES
3 K (x200)

Fig. 5 EGFP expression in rMSCs after transduction under
fluorescence microscope (x200).
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Fig. 7 The dissociation curve of B-actin.
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Fig. 10 Downregulation of CXCR4 protein of rMSCs detected
with Western blotting. 1: control; 2: mock; 3: CXCR4a; 4:
CXCR4b; 5: CXCR4c.
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A AT — 2 TR AT .

B, ARSI ET A EGFP i ZE K 1Y
KEL CXCR4 RNAI B 88K, A —L 1o T
YEBEE 1 Mt

REFERENCES

[1] Downward J. RNA interference. BMJ, 2004, 328(7450):
1245-1248.

[2] Ji JF, He BP, Dheen ST, et al. Interactions of chemokines
and chemokine receptors mediate the migration of
mesenchymal stem cells to the impaired site in the brain
after hypoglossal nerve injury. Stem Cells, 2004, 22(3):
415-427.



BRA 4 K EL CXCR4 2[R RNAI 1875 25 2 54 8 b HoAe o

e B o A P A i

305

(3]

(4]

(3]

(6]

[7]

(8]

Wang Y, Deng Y, Zhou GQ. SDF-lalpha/CXCR4-
mediated migration of systemically transplanted bone
marrow stromal cells towards ischemic brain lesion in a
rat model. Brain Res, 2008, 1195: 104-12.

Wang W, Zhang ZJ, Lin JH, et al. Surface antigen markers
of cultured rats bone marrow mesenchymal stem cells. J
Fujian Med Univ, 2005, 39(1): 5-8.

T, AR, Mogtfr, 4F. KBRS R 5T T 40 i By R
P R R bR, AR ERIREE, 2005, 39(1): 5-8.

Livak KJ, Schmittgen TD. Analysis of relative gene
expression data using real-time quantitative PCR and the
2(-Delta Delta C (T)) method. Methods, 2001, 25(4):
402-408.

Miyasaka M, Tanaka T. Lymphocyte trafficking across
high endothelial venules: dogmas and enigmas. Nat Rev
Immunol, 2004, 4(5): 360-370.

Fox JM, Chamberlain G, Ashton BA, et al. Recent
advances into the understanding of mesenchymal stem cell
trafficking. Br J Haematol, 2007, 137(6): 491-502.

Cheng Z, Ou L, Zhou X, et al. Targeted migration of

(9]

[10]

[11]

[12]

[13]

mesenchymal stem cells modified with CXCR4 gene to
infarcted myocardium improves cardiac performance. Mol
Ther, 2008, 16(3): 571-579.

Elbashir SM, Harborth J, Lendeckel W, et al. Duplexes of
21-nucleotide RNAs mediate RNA interference in cultured
mammalian cells. Nature, 2001, 411(6836): 494-498.

Sui G, Soohoo C, Affar el B, et al. A DNA vector-based
RNAi technology to gene
mammalian cells. Proc Natl Acad Sci USA, 2002, 99(8):
5515-5520.

SA, Dykxhoorn DM,
Lentivirus-delivered stable gene silencing by RNAI in
primary cells. RNA, 2003, 9(4): 493-501.

Rubinson DA, Dillon CP, Kwiatkowski AV, et al. A

lentivirus-based system to functionally silence genes in

suppress expression in

Stewart Palliser D, et al.

primary mammalian cells, stem cells and transgenic mice
by RNA interference. Nat Genet, 2003, 33(3): 401-406.
Scherr M, Morgan MA, Eder M. Gene silencing mediated
by small interfering RNAs in mammalian cells. Curr Med
Chem, 2003, 10(3): 245-256.

REIOIRFDIREDIMREDRIODORIOMRIDREDR DR DR ED R HE R LR HD R KD R HFD R D (R 5D R HD R HD R KR KD

HELBAMRFEBRF LR F ot BN

FL) A P SRR SR 1
R E4 FRE BEE AGER TANEF BER
978-7-03-023053-9 ¥ 28.00 2008 4£ 12 A WK

ALY R L HE 14 DEEE VRIS, AL 64 WU, iy M v &
BT . AL S ST IR BRI S A SEAC I AR, R AR L AR
IR I BIRCR o TR A4 T SCRR AR IR | SCI R B ST B DL SRS S SCR U i
FUZET 17 A S M) A B 5 A Sl S IR BT RE S OB R SCI |, A AR AR R
R LR A A P Y[Rl 9 A AR ) A PR SR R RN 2, B IR 3R 5% T 5t it o [ Rt
REST o

ABIEGIMEBER . ARARBERLFNLE SR A A A P2 S0 2o, TR T AR G &
b2 A H i SO K A R ARIE TAEH 275

IEEEZ
BRIEES

rAEm
TEN HER TR

A5 I MR B2 25 5 A (G hip 2 )

MRl . bR AR BRI A 16 5 Bl dipist Bl RO
BRRN: Bl BCRHLEE: 010-64034622 (L)

o 25 R 53 B Bili 2 http://www.lifescience.com.cn

A ARt AE R -

100717

Journals.im.ac.cn



