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Abstract

BACKGROUND: Chemokine receptor 7 (CCR7) plays a key role in launching and regulating the migration of dendritic cells (DCs)
from peripheral tissueto the lymphatic system. But immature dendritic cells (imDCs)do not express CCR7. Therefore, inDCs
carrying CCR7 possess great prospect for stronger immune tolerance.

OBJECTIVE: To construct green fluorescent protein (GFP) lentiviral expression vector with mouse CCR7 gene and to observe the
expression of CCR7 gene in imDCs.

METHODS: The CCR7 was amplified from the mouse thymus by RT-PCR and transfected into pCR-Blunt carrier. The CCR7 DNA
fragment and IRES-GFP were cloned into lentiviral expression vector LV-Lac, to form recombinant lentivial plasmid LV-CCR7.
Three plasmids of the lentivial system (recombinant lentivial plasmid LV-CCR7, package plasmid ANRF, envelope plasmid pVSVG)
were co-transfected with package lentivirus by lipofectamine. The imDCs were infected by the recombinant lentivial, The
morphology of transfected imDCs was examined under a fluorescent microscope and flow cytometry was used to determine the
expression of CCR7.

RESULTS AND CONCLUSION: The CCR7 fragment was amplified from cDNA of the mouse thymus and subcloned to pCR-Blunt
carrier, and lentiviral expression vector LV-CCR7 was constructed successfully. After infected with 293 FT cells for 24 hours
through three plasmid package system, positive expression of GFP was observed under fluorescence microscope. The titer of the
lentivirus was above 108 U/L, and to obtain the recombinant lentivial with mouse CCR7 gene. The lentivial plasmid could infect
imDCs effectively, a large amount of GFP and CCR?7 expression was observed under fluorescence microscope and flow cytometry,
respectively, and the positive rate was 50%. It indicates that GFP lentiviral vector LV-CCR7 with mouse CCR7 gene were
successfully constructed and expressed in imDCs.
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GFP, JithiLV-Lac (A& CMV i 81 )34 AR 5K
5 IRAE

“RAf: 1 R AR 4N M 2293 FT4i ML, WA
%% [ Invitrogen A 7 .

ISSN 1673-8225 CN 21-1581/R  CODEN: ZLKHAH

IEAZATOP1041 Ml ALt RIR A ],
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AN E A JFORASEHH BRI N DI Bam H T/

HNEFERE
Efe, ' s
2 AL R T
E, LR
221002

RiZxx, %,
1983 F4, LK
HagEA, R
#, 2011 Fik 0
EFRrik, M
+.
songlixiao510@
126.com

BARAEA: F—
I, A, FAEE
VA, AEA TR,
HNEFRWE
[E Fodn iz A, T
Hmd o 221002
hxr1583@
sina.com

T2 % 5:R394.2
SCHRBRL:B

34 5:1673-8225
(2012)01-00134-05

AR B H: 2011-09-16

5= B 4: 2011-12-13
(20110411025/WJ -C)

135



@2}%2 WWW.CRTER.Org

RLFE, G G TR T FERERE T 187 e Y R AR R T RN 1 192

Kpn T BgY) %, %52 A b g UTob LA 4L

293 FT4RIESE: #7293 FTIE 2e (s 40 iy T & 1A
73 %110% FBSHI6 mmol/L -2 kI 1 =i DMEME;
FHET37 C. AT 5% CO:E T4 i L 77,
B — AR

1BHE ARG B R BRI K IR 19 293F TN M 2
il T2 SV R 100 mmEEFRme, 440 il o
JE£ 1K F180% I FH i AR EA T e o 4% SR LV-CCR7
15 pg, ANRF 10 pg, PMD.G 5 pg#% 1.5 mL
Opti-MEM  #% 77 5L 4 B¢ 5 % W & UKL (pg) 5 I i 14
(uL)=1 : 2HIE Fifk, EN48 pL Lipofectamine 2000 LA
1.5 mL Opti-MEME5 7735558 =3P &5 min JEK ke
J5 815k B Lipofectamine 2000784, Z5i&5% &25 min/&
TSGR, REIRA), 137 C. #4814 %i5% CO,
Br R R IR . W H 24 hjE 906 st F W GFPRIA
L. 24 hJE R IRIE W A AR5 $02% FBSIT bl
DMEMI; 7735, ARS8 9748 hn CHE S 77 5 45 95 5 ks
(1) L3, 0.45 um 3§ 35 ik 368 4 HE3E 25004170 000 g
4 CE.02 hiG g2 1[G, i Opti-MEME; 7734 C ¥
i 3ok A R R o

R SSR BN e S R ISR B AR KR
FAF FRURE R BYTF T, phoelcE B O,
BRI B10% 0 2 1175 164055 F2 L T B 41, 43 %6
FUBR, FEA5 N4 501 x10°, i1 A 20 pg/L rmGM-CSF,
37 CHFEIE, IR, IR HERIUMOI=20mA
IRAE (I F R, NN SR A% 24k 8 8 mgl/L, JK
YeJri6 hH . (RN BST LV A 3R 2L, 55 5 R 3 I
IANEZ BE(LPS), #3448 him, BISE7 disk i 58
R0 .

TERMBSGAET: B0 IBCER SR L, PBSTER3
W, LA N FITCARiE ICD11c X PEFRIC I
CD80. CCR7, APCHriLlfICD86I A iihk, B
H1HE20 min, PBSYLANH I EE, 17N
PSSR P £ T CCRT K IA

FEWMEIEFR: TOC BB N SR b SR 41
M SRS RIE Tl ARSI G J 117 A g
SR M TH CCR7 K35 .

Bt F S HEE Dxts® s, KSPSS.13.0
GErE AL BRI A AT, B S A R T ) LR
FEAt #05, P <0.058 254 Bk .

2 H#R

21 & CCR7 AR kA s #BRe9#E CR
P 0.7 %Bi BEREE R Fi bk, £E 1.1 Kb 4k WLE 5 i
gk, 5 H R BOCMARE, 28 WK 1a. 14T BRI
PN DIEG Eco R T My V)ky e = 41 ikl pCR-Blunt-
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CCR7, 0.7%IE IR WE e Ik W/ 1.1 kb A& 3.5 kb
PIARIE T4, HELREASRT, 4 0LE 1b. WP R
[H#¢ PCR /¥ 5 GeneBank A A7 (K7 i, CCR7 J:kl ¥
HIAHTT o

2.2 TR RHEBIKLV-CCRTMMBEF LT LR M
FHBR B PE 9 DI BE Bam H T /Kpn T XUREG ) 5 41 5k
LV-CCRY7, 0.7 %55 lafi s v ik, 43 713.1 kb £26.1 kb
WA, SRR, WE1c. RUNSHi R
¥ FURiLV-CCR7 #4 1d 1E 1 o

M
3500 bp--

1500 bp- -

1,000 bp- 1500 bp--
1000 bp[Eu

a: PCR product of b: Digestion of the

c: Digestion of

CCR7 recombinant plasmid plasmid LV-CCR7
pCR-Blunt-CCR7 by by Bam H I /Kpn I
EcoR

M: 1 kb DNA marker

Figure 1 Identification of the CCR7 gene, clone carrier and
lentiviral vector by restriction enzyme

Bl PRGN DIEE % 2 CCRY, i B A A 15 204

23 BmEaers£ R MHMHE 7KK
Lipofectamine 20001350kt R 48K 44293 FT4H /1
Ji, 24 h 9O B NI RIGFPIYERIE, Wit
JRYLJET72 hiEFR40 M0 5, 4 “C 70 000 gitH s 2500 14%
PRI 1%1.51x10° L7,

2.4 A EE G R ORI A RIS R IR T IR E A
L2,

CCRT-imDCs . mDCs

Figure 2 Identification of cells immunophenotype in CCR7
gene modified dendritic cells group and
lipopolysaccharide stimulated dendritic cells group
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4 1 T G A i SRS SOIR AN B 5 R TR % 1 R B
SORAN M K bR CD11c, CD8OMICD86# 1A % 7k i
HYER (P > 0.05), il bt SR A i 3K L6 3% T b i
FikEm(P <0.05), WLFE1

F A /B TR % 1t 2 LS R
Table 1 Surface markers of dendritic cells detected by flow

cytometry (xts, n=3, %)
Group CD80 CD86 CCR7
CCR7-imDCs 52.70+3.62% 58.97+2.59% 63.335.87%
mDCs 85.94+5.85 90.02+2.73 32.77+3.29

P < 0.05, vs. imDCs group. imDCs: immature dentritic cells; mDCs:
mature dentritic cells

2.5 RYE AR R RMA R IR M0 E CCRT & & 49
Fak R EE T R R SR N S YO BB
ALK RGFPEARIE, FIMEAIRIAS50%, 41X
TR A R A SR AN PO BH AN S, LV A5 AR 2 A A 3]
CCR7(\#ik, LV-CCRTHE K& Mkt 5k 41 i 4 4 LPS
I S SR 41 i 4 CCR7 314 i (P < 0.05), WLKI3,
F1, RWIIEHFCCORTIE K (112955 75 BT % G N A Jl b
SR FERILCCRTHE A

a: Morphology of immature
dentritic cells cultured for 5 d
under light microscope (x400)

b: Morphology of immature
dentritic cells after lentiviral
infection under fluorescence
microscope (*400)

¢, d: Identification of CCR7 gene on the surface of mature and immature
dentritic cells by flow cytometry

Figure 3 Morphology of immature dentritic cells after lentiviral
infection
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ISSN 1673-8225 CN 21-1581/R  CODEN: ZLKHAH

A R Tdaab e L e S (/N TN 317 <)
T (R AN IR SR A0 MR HE 33 o ok 2 s e 41, ]
I, A REHISE R TRE R AN i R R IA T e L e 7 11
SEARME A A ORI, A BB SR AN M B
Z5CH U S AR AR L R AR b B, T R i
FPORIEMSZ RO . CA SR MAEAN B —
ZINA MR RS AL Tl g S SR, Ltk R
CCR7 J¢ H: it ACCL21 FICCL19 & & 32 ik i — 4
T, CCR7J& Tk B 1 52 M 5 e v il — 1%
HAETAE S5 /KRR a2 e X g5 U7, = 3ige
PR TR ZOHETA0 M. BANM . 15 PET 40 sk
i35 « CCORY S F 2 I A 2 3T A Pl B0 S DR 4 M
A AR A E AR T, BB, B/ CCRY
RN SORA S S S5, FEORE LS4 R, KW
CCR7 X B SR T 7 2 b (2 4H 40 25 a3 pra /T,
CCR7: K4 1t/ BU(CCRT™), FITC Rz gk B s
W25 R RW], CCRT /N FUR SR 40 M A B 35 TT i I 2L
ZUTB R G ke, RIMEAE R NS RS REIT R
ZERFME ), Zhao P L BLCCRT B I I SR 40
WIS BT FEVD T TR R ANREIE R R4, 5 2 JHE A
AbBE I FRAR SR AN M R T CCRT7 A F 1%, TR 6%
PP, FIRAIFST 2 ] S SR AN it A1 16k 2 B
(58 TR, HIHRMIFRIA CCRT KRR A 22,
W R IR SR 40 B 3 F8 28 IR 0k 2 8% B (R T 40 o [X
5 T4 A B AR G 15 5 8 5 N S 356 i 32 A L
PR OR B SR AN T A L CCR7, Tk
Ll BT B R RS, AN TR AL T AET 40 i X 1 A
B MW SR AN M, AR AL HL PR 22 TN,
FSTregt /L, k2T %S %l 52 15 1>,
Garrod 24 CORT % 4 o Ji AW 5 1R 40 0 )5 1) g 4
KM/ RO AR . HCCR7ER T =M SR
AT AL, IE SR BL K, TR S
BN, RIS BEAR R B A CCRTHE A (18 75
BR, YL AR SR 4 a4 H 2 i =% IACCRY,
HROTH R IR BT, FLFH R 15 G B T 52 (141
SR, by SRR DAL 3 o 40 RS A S T A2 BB VAR
JR5Y; a8

ERIEANA R R kw4 L e SPSEPAC RS N
S, W EEEAA . IRAR DO BRI R SRR A
PRI TR AR o AT A [F A ST IR T84
T B RSB TR R AR R, X R BT
THAL, 07k B R ICMV A 2 7229, ik
Ji S B AR B A B R R . H SRR ERIA
A S NN watER E S A . IRES
BA W ARZENAL S DRE, 28 R XU R 36
REAR IR TR, E IR SRR, GFPFERAE,
HEW S an s ez tt, N TR D0 A0 o 4 G e S Ak vy
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AMREFAERE T SE . ARSI S 1 /N [RCCR7 DNAJY
BOIE v b 2 pCR-Bluntg 4, W v [ ) £ 1293 75 KA 4
1ELV-CCRY7, 2370kl 2 48 0. Ja R A 3% e Wi A
o wE R, A FHIRES JCAF HI4F Ik, At T 4855
CCR7HGFPIg i 8 R IAH AR . X00) T 2 1 B G
KA SR )G, B DS CCRTAEH HEFE 1 %
RET 52 AR 225 T 564l

H A7 2 T 0 SO 40 M f AR AR R 2 8 S T —
SEMBERE, WFFE LR % 12 GM-CSF ) 1 55 B e 58
DR A0 ) R B ] A DG . — AR, BRI
GM-CSF 75 32 B 1 41 L e 20 R SR A i A =, 1
/INFE GM-CSF i 5 A= 1 9 40 i LA A 1 2404 50k 4 i
h A, SR I FH /I SRR BE AN AR kAR S bR A0 1 T A 4
i, SRS I GM-CSF AT T 48 i 415 1) A Bl b
FERAN P 3N, g 55O WA T SRS (058,
T AN M SRS 25 S R, R B SR AN AN R IR
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B SR AN R TA B, AN PR TR s S R 1 A
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41/ L CCRT 12 1 18 A i Tyt G A i 5tk 4l
M LR K IACCRY, X At — W 9¢ #54y CCR7 %5 4]
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