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Abstract

e AIM . To explore the expression and significance of CC
chemokine receptor7 ( CCR7) and vascular endothelial
growth factor (VEGF) in retinal endothelial cell ( REC)
under hypoxia.

* METHODS : Rhesus choroid-retinal vascular endothelial
cells (RF/6A) were cultured under normoxic and hypoxic
conditions in vitro and divided into the normoxia group,
the hypoxia control group (transiently transfected with
the vector plasmid) and the treated group ( transiently
transfected with the CCR7siRNA recombinant plasmid).
Plasmids were transiently transfected in RF/6A cells using
Lipofectamine™ 2000 ( LF2000). RF/6A cells proliferation
and apoptosis detected by CCK8 and flow cytometry and
the protein and mRNA expression of CCR7 and VEGF were
measured by Western blot and RT-PCR.

e RESULTS: The cell growth rate became slower and
apoptosis rate became increased in the hypoxia group
than that in the normoxia group, and in the treated group
than that in the normoxia and hypoxia control groups (all
P<0.05). Compared with the normoxia group, there were
high protein and mRNA expression of CCR7 and VEGF in
the hypoxia control group, the differences had statistical
significance ( fecprprotein = 3+ 38, tuecrprotein = 4 79, lochrmana =

4.27, tyegemana = 9. 34, all P<0.05). And there was an
obvious positive correlation between the expression of
CCR7 and VEGF ( rpein = 0. 71, roana =0.83, all P<0.05).
The protein and mRNA expression of CCR7 and VEGF
were obviously decreased in the treated group compared
with the normoxia and hypoxia control groups (all P<
0.05).

¢ CONCLUSION: CCR7 can upregulate the expression of
VEGF in REC under hypoxia. CCR7 - VEGF signaling
pathway may have potential function in the retinal
neovascularization (RNV), and CCR7siRNA may provide
an effective method for RNV.
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B #9353 CC g tatk R 73214 7 ( CC chemokine receptor7
CCR7) M iM% W Jz A4 K A F ( vascular endothelial growth
factor, VEGF) TE Gk AECHR 25 T A0 W IR I 87 T B2 448 i (retinal
endothelial cell, REC) Y E AL E XL,

F5 i < AT A ik 4 S — L D) FBE PN 12 2 L ( RE/6A ) 53 Sl FE 8
AR AT TR 5%, 43 R 1E 8 X R IR0 BRI
ST 2 AR A X BROAE RN IR 9T 4 43 0 R H AR AR
Lipofectamine™ 2000 ( LF2000 ) 4© 5 5% Y =5 38 44 i ki A0
CCR7siRNA ik Tk, CCKS 3: A8 I 40 Aty 3 7 4% B 5 i =X
T A G0 20 it 97 7175 B ; Western blot FI1 RT-PCR k46
=41 RF/6A P CCR7 \VEGF ZE 4} mRNA [FIATHN,
R AREEUNT MRG0 5 0 R LA BR T B E IR
ZH FIARR A0S B2 L A 20 i A A i i ) S DB 12, T R ) Dk
55, A0 MR TR W ZE RN (B0 P<0.05) ;IR AE X IR
IEH X B4 F %, RE/6A N CCR7, VEGF % 1 & mRNA
FIRBEIHE, A G E R (1 e =3+ 38 byper e =
4,75 by wmna =4 27 st ypermna =9- 34, Y8 P<0.05) , H—
%%%ﬁ%ﬂf*ﬁ?é(rﬁm =0.71, rw =0.83, ¥Hh P<
0.05) . JAJT4l CCR7 1 VEGF [y 4 J mRNA A IE
0T B IR A0 REZH W I T B (3412 P<0.05)

2518 B4 REC H CCR7 7] 1 VEGF 931k, CCR7-VEGF
{55 s #2716 O W 3T A= 1L 45 ( retinal neovascularization
RNV) JE il 5 2 vh n] B HAT T 72 T AE , CCR7siRNA A 2
BCA B IR RNV 1) —FPA 28051

KR CC THEBN T2k 7, 18 N A KR B
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03l=
LD ST A L5 1 3, A B = DL AR ) B A | 344 B

RN R 9 400 0 s A8 | ke i L X S e ik L 2 ) &2 Eale’s
o SR B BCE TR IR, © R IRRHA Az DGR, H
HOE B AL ] OC B AE T R BT A= I 48 ( retinal
neovascularization , RNV) BB . RNV TR B bR %
FEENO R 40 M R A e A R AR K
(vascular endothelial growth factor, VEGF) SIS N K 40 e
PR S PEAT 2253 24D, BRI P S AR T #8844
HABH 5 B HG I A A9 3 A M, X RNV B i 2 B 2R
AP AR, B RT3 R B 2 — CC kIR T %
& 7 ( CC chemokine receptor 7,CCR7) H 25 5| E W57 & #) &
. WEFE R B CCR7 A b 9 J& 16D 0% ol %5 o8 B v A 3R
PRI U CCRT AT REAE 45 T8 1 h & #E 3 BEAE
AW &I CCRT Fll i p-ERK 1553 B 83/ i
i AN VEGE 63k, DA Ifi 412 25 fob 88 i %5 T 1 ©
I, FRATTHE I S ARL Y 43— HL I A PT BB & AEFE RNV I IE i
AR A S 1R R TAL B Ik 2 B — 4 I B PN B 4
(rhesus choroid —retinal vascular endothelial cells, RF/6A)
VE R EEXT 4 jifi3k CCR7siRNA #57% RF/6A , 158 CCR7 .
VEGF & H M mRNA 7EGRECIRE T REC H R IBHH R
¥} CCR7-VEGF {5 538 7 RNV WIAEH, A 3B ALE 7
L DR ST A ot A s B AR ) LB

1 MRFA %

1.1 #Fdh FE TR Tk 28 A — A0 I BE PN B2 4 L RE/6 A SR T
T EREBEAIME . RPMI-1640 15371 ( 358 Gibeo 23
) s JG 4 I (36 Hyclone 23] ) ; CCK-8 a5 £ ( 35 [
Beyotime 2y 7)) ; Annexin V —FITC 2] A 4 T & I 28 77 &
(3£ E KeyGEN 2 H)) ;LipofectamineTMZOOO ( % [E Invitrogen
/NF]) 3 CCR7siRNA JEH7(_F ¥ GenePharma A &S 1E
NAE 5°-TCG AGA AAA AAG CTG GTC GT-3", Jx 4% 5°-
TCT CTT GAA ATA GGT CAA CAC GA-3") ;#¥i A CCN1
ZTIEPUIR (FEE Abcam 24 F]) ; £ PN CCR7 ZTTREPT
& (32 Santa Cruz 2~ F)) 3 RPLAN VEGF £ i BEHLIA (36
[H Santa Cruz 24 1)) ; PCRiAF| & ( H A TaKaRa A% T2
HRRAF ; CO, B FH# 46 (fEE Heraeus /A A ) ; 41 M 15 37
M M85 3R (€ 18 Corning 24 F]) o

1.2 EWHE

1.2.1 FRAEFRSE  RE/6A GEE T3 10% h 4
ML A1 100U/ mL BT (75 % R/ HE5E R ) 19 RPMI-1640 $4
FEW . W MAE 37°C 5% CO, . 20% O, 85 i 5% &
70% ~ 80% fl A I, FH 0. 25% M il 71 1k 1% AR 4k 22 15 5%
U2 L AR ERAE RIS R R 5 R U R 4 4 )
ETE A (IR IR AR R B (1% 0, 5% CO, il
94% N, IR GSUR) Hi 5 o AR PR 41 353 AR A0 B 21
FNAYTLH , L5 LA B4 Lipofectamine™ 2000 ( LF2000)
A el ez K R AT CCR7siRNA B4 FR7 (500ng/ pl) .
AN Gt S AR SR AR IR B T 55 5% 24h Jo BURE R4 7 )5 22
S, B Y oh S5 E AR 2290 WA TN WS LR
1.2.2 CCK8 ix M ARG sE R R K — 4140 M B2 Fp T
96 fLAR AL & 100l /9 40 M, & T CO, iy KE IR A b,
3TCHFERK . A AEHERN T 0,24 ,48 ,72,96h 45 HL—
EFEMCR H Cell Counting Kit—8 26 0 21 ffd 175 12 AH X %
H ; 4 F ShEbR AR 45 FL A450nm 114 W 566 EAE (0D
fH) ., DABE g, oD (8 N2 hil g fa A= i £k
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W og ; R.o % .
1 GIERERAXBMBETNE, TR siRNA RIIELEH
Bk B E>80%,

1.2.3 RAABEARENAB TR W= EIFAME
> (2000r/min Smin ) W 5 ; B fR £ 2% »p WX ( Phosphate
buffered solution, PBS) £, A 5L Annexin V-FITC &
5L AL P BE ( Propidium lodide, PI) | JR2) & vK i i 4k
HE 10min, JXA0AAEAT 0T, BEOIFE LA 1x10* 4
AL, W cell QUEST #4443 Hrh
1.2.4 Western blot il & BAIFRIE AR 40 g $2 B2
B, AT SDS—J N s Tk R 458 16 L Uk A% B, — Pt (anti-
CCR7 1:200 ## B, anti—-VEGF 1:300 7 B ) 4C & 11 7% , &
H X5 30 (1:3000 Fi e ) 37°C 5 H 2h, 2R G ek 2p &
W BEMER., R B-actin fENHNZ M, 451 A
Chemi Imager 5500 V2. 03 FG 5381 R A 347 33, Fluor
Chen 2.0 BT HAOLHEE ( IDV) 400, HEEAM
AN 3k B oA H B8R 1 25501 KB/ B—actin 2547 K EAE
PR = (IREOR 28R AR X 3R 3k B IR J7 4 & P A
X ek i) IR REZL 2R A XS R85 x100%
1.2.5 RT-PCR #& il mMRNA B&3E  WofE =AM, %
IS & 156 B 5 T Trizol 2 MU RNA, CCR7 W59 ¥
5.F. 5>~GAGGCTATTGTCCCCTAAACC-3",R: 5= TGGA
GGACAGTGAAGAAAACG-3", ¥ 34 7= ¥ &y 304bp; VEGF
51 FA . F: 5°~TCAGCATCCCATCGGTCCACTAG-3";
R: 5-CAACAGCCACCACATCGGAACAC =3, #8474k 215bp;
B-actin NINZS M SI¥F 5. F.5 -GAGAGGGAAATC
GTGCGTGA-3";R: 5°—~GCCTAGAAGCATTTGCGGTG-3", 4"
H47r=#¥) 4 518bp, PCR KN 5514 Ti#4 94°C Smin, 94°C
40s,55C 40s,72°C 40s,72°C 5min, CCR7.VEGF mRNA
B R %o 2 38 R S0 A 0 R R 30 R X R A A A,
BI 2722 T A Act= (ot S2EA B AR —ct SEHZH N
) —(ct X IRZH H Y IE P —ct XA NS, MR =
(MRS 2 mRNA AHXS 3Rk - A7 4] mRNA AH XT3k
i) /KA IR mRNA AIXT 355 %100%
ity B R SPSS 13, 0 40 R AT 88 12 4y
BT o AT EHE I35 e i 22 (x £5) Foom, L] LEEBCR
Dunnett—t K556, AAIEFE S0 45 L L BCR A R 22
M4, CCR7 1 VEGF 25 1 &% mRNA A MR Pearson
MM, LLa=0.05 HKHE, P<0.05 Fom2Z73H 51T
Q%R
2.1 By EPHRN H LipofectamineTM 2000 %% YL iAk A
A U siRNA NC( ] FAM 29EHRIC) , BEITFIE A RF/6A,
ULEH siRNA B IIFE 4 A0 oY oh Jo {5 & A 2250
AR SR R >80% (1)
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F1 EEAE BT E RS R ( Assonm ) HILb xXES
s} [
2H 51
od 24d 48d 72d 96d
TEH X a2 0.296+0.001  0.618+0.001 0.886+0.002 0.988+0.001 1.161+0.003
(=R oy 0.293+0.002  0.495+0.001  0.628+0.004 0.741+0.002  0.855+0.002
bEbagil 0.291+0.001  0.387+0.001  0.413+0.002  0.582+0.003  0.615+0.002
EEST A fREXT R4 wIrd
@ 2
(0] ﬁo-
3 2
©
Sz
gelz"
2
o —9_1
o
9
o Q‘.—:“
Annexin V-FITC -
2 Annexin V/Pl 350N & AABEET
2.2 ML NITE R  PEE RIS IR ] AT E K A B c

RE/6A 4HHEEL H 34 0, ¥4 97 20 40 i A A< 3R 8 0E %
Xof HEZH LG SEO0T HE 4 40 i A A T B S D12, 4 971 6 7 ik
55, HERA G4 (R 1) (Fyuy=182.16, Py <
0.05; Fyypy =34.25, Py, <0. 05 s AR ZELA] AN [ st i) s ] )
P LR P<0.05)

2.3 MAMMASER N H Annexin V FI PL X4 i
HEATHO Y, LA R BN IRI T AN I T % (53. 5+
1.2) % B S i F1E 5 6 R (18. 81, 1) % AR AT HR4H
M T 3R (32.1+0.7) % , Z R E G Fm L (F2)
(1,=2.14, 1,=3.23, P<0.05),

2.4 Western—blot #:illl CCR7 VEGF HEARIFRIE Western—
blot #:ill =4H RF/6A 4ffih CCR7 \VEGF fEHEIL (K 3,4),
1E H % BEZH AT LIRS ) CCR7 \VEGF 25 1 4475 1R &
B RF/6A REfS ik CCR7 \VEGF %11, 2635 7K 43 7
40.19£0.01,0.38=0.02; ik E X B4 RF/6A 40 h
CCR7 \VEGF #1353 L, Rk KE45 50 1.30+
0.04 .1.62+0.02, 51FE# X AL L 22 5 A Git 2= X
(teewy g =3-38, typergn =4. 75, P<0.05) ;3RI7 41 RF/6A
Yiiffarh CCR7 ., VEGF & [ 3Rk /K 4391k 0. 35+0. 02,
0. 67+0. 01, 3 1E 5 X REZH AL A R4 b 3Rk T, 22
S G X (¥ P<0.05), CCR7 . VEGF & H 1)
IR Ay 5K 73. 08% .58. 64% . AHE4MHT . CCRT & 1
5 VEGF B RIE R B EIEAHK (g, =0.71, P<0.05)
2.5 RT-PCR #ll CCR7 .VEGFmMRNA #J&ix RT-PCR
A =2 RF/6A 4l CCR7 VEGF mRNA [k (& 5).,
EH X BR4] CCR7 . VEGF mRNA 351K, mRNA A1 X ik
TR 2. 80+0. 01 4. 25+0. 02 ; I 48 % BB 2H 458 1F 4 %of
FRZH LB 32 0k 3 9, mRNA AH X 36 35 7K F 20 51 A
6.33+0.01.10.28+0. 02, P 41 [] 5& K F ik K F 22 7 3494
éjﬁﬂ'%%ﬁ X ( Lecrmmrna = 4.27, Lygrmrna = 5.34, B0 P<
0.05) ;iY77 4 RE/6A 4Mfirh CCR7 . VEGF mRNA AH X} 5%
IEIKEA 5K 3.53+0. 02 6. 82+0. 01, 55 1F 3 X5 HE2H Fi I
AR IR LR IA T, Z S A SR L (3 P<

CORT o W

VEGF

B 3 Western blot #& il RF/6A Zlff1 ) CCR7 .VEGF & E
FTE A IEHFNIRA ;B AENRA CIRIT 4,

0.05), CCR7.VEGFmRNA 41 #1 %5 %43 %}y 44. 23% |
33.63% , A5/ H7: CCR7TmRNA AH X} & 5 VEGFmRNA
AN fE R IR 5 B IEAH G (1, =0. 83, P<0.05)
31T

B MR DS B IR, R 2R R 2
VAR R LA RN K, DL 2R U K
TE R, 52 H L A 495 A o e A8 1o e o QAR R 9 PR
DR RS A8 L LA I BB AR 45 R AR I T LAY A 7R
HR LA PN R 0 0 i N A IR A K PR 9 ) 4
WA e R A RE A 2 BT IR, A PN R 4 i A
AR IS T R o S S

AL 32 4 CCR7 B—Fh A Stk IR F 17 i T g
(5 24 ST HE 8 ~ 10kd (/NG T2 K, 7E4h HE T 41
JiL B 4 i e B SR 40 B K s A& EE,
CCR7 55 H: 0 AR AR B A8 FH AT LA 5 4 P 22 b 47 328 40 i 051
B OTAERAISE & I CCRT 78 LR i vh 2k, Horp A0 4%
BE O A e SR B R Sk S R 0
g AR/ 40 M iR FRIR e 45 Takanami' i
e LAk R AR /NG A8 i CCR7 3k, & PR
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B 5 RT-PCR &#Mll RF/6A 4R CCR7 .VEGF mRNA &

EER "P<0.05 vs IEF XTI ©P<0.05 vs fIRENT IR,

CCR7 7 Jifyeg J&] L ) 1487 N B rh LA #6358 IR S5 CCRT 7E
MR & EEAEA, VEGF I N I Fr 2Ry
AR RO HE I A A B AG a R R P L IR E R 2
S S AR AT BT 20 1 e B R A A TR

ARAFGE R F B A A B 1T 5% 19 RE/6A 21 i fl RNV
TE R PR SMEERD | S 25 S R IR E AL P RF/6A 1)
£ 0 3 4 R g R A K S T T R, AN B O T R I
oo TEULELAE [ ARSZEG Western—blot #1 RT-PCR 45 5 2
IR, B TR R4 2 RE/6A 4R e CCR7 . VEGF & 11 fl
mRNA 1) 3% 3K 5 1E 5 % B 41 AH L AH 2 B8, A0 CCR7 .
VEGF 5 RNV (I B VIAA G, A T #F — 4R+ CCR7
5 VEGF Z &, AL CCR7 /T4 RNA #%
Ut RF/6A 4NAf , SC50 45 5 /sl i RNAG £ Rl CCR7
BYFEL, 7RI REC o VEGF AYFEL , JEm i RNV /9%
e BAN K CCRT 5 VEGF A & mRNA 8317 T
FNET 45 B8, CCR7 5 VEGF & 1 &% mRNA 14
FIRRIEAMK, FIL, ARWFFEHEN CCR7 AT e i [ R 40
il VEGF ik iife#t RNV I &, {H CCR7 7£ RNV JE i
HRiE S VEGF 235 BRS B HLE A it — 0155

28 bk AWFFE 8 T CCR7 - VEGF 15 5 18 & 1E
RNV HIE i & 5 2 VE A, CCRT -VEGF {5538 #% 11
TIF 5K Ay A0 D0 3 2 i A5 4 5 99 %) B 3 T R B 1 L s A
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