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Optimization of transfection conditions of CTGF shRNA plasmids into pterygium fibroblasts”
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Abstract: Objective  To investigate the optimal ratio of plasmids to Lipofectamin 2000 after CTGF shRNA plasmids were
transfected to pterygium fibroblasts. Methods The primary pterygium fibroblasts were cultured using the method of attachment
tissues,and identified with immunohistochemical SP method. Cells of the second or third generation were transfected by using dif-
ferent ratios of CTGF shRNA plasmids to Lipofectamin 2000. After 24 h, the cell transfection efficiency was analyzed by flow cy-
tometry. Then the optimal ratio of plasmids to Lipofectamin 2000 was determined according to the highest transfection efficiency.
Results The optimal ratio of plasmids to Lipofectamin 2000 was 1 ¢ 2. 5,and the transfection efficiency was (56.7+1.5) %. Con-

clusion This experiment might lay the foundation for performing efficient in vitro transfection into cultured cells and further re-

search on RNA interfere of CTGF gene.
Key words: pterygium; fibroblasts;
FURTE A 2 IR UL A 22 55 o o Ja) R ok 45 I e BL T 2F
o M08 2 25 =R A G A TR AT A Y — R IR R R
Wt o BOIRE A MR Ok B2 RIR YT RCR AR S AR R
JG 5 50 HL TR SR 2SR R WA R RL . 45 4 2 21
ARKFEF (CTGE) & — f i & i fE £F 4efb 4 i (. 2
TGF-pi B EF 4LV A B 3 F i 0w A ™. CTGF & 54
TE R ET 2k 20 0 04 35 AL e AL IS BE S AT RS L B S S R R A
b 4 L A1 BT 10 2R 38 AL 5 A% AR 2 UG £ 4k b i R % DT A
KB AR R B CTGE 53R WK £ R RA %
PILFZR . RNA T2 5 B RNA S5 A 40 5151 7 57 5 A
mRNA R AR 1 —Fh S BB A L BB A 57 b A 5 () 5k A1 e 8K
] ) V5 35 PR 2 36 o DT JRAR B 2 KPR L RS . AR R
TR &5 45 20 A K B 7 R e RNACCTGE shRNA) 3%
JBREL % G AR B P B £ 4 A0 i BF 58 % CTGE mRNA FiI 2
FE 2235 Y 52 TR B %k 40 Jf A0 5 43 W B 5 8 . fH CTGF shRNA
3K TTURLXT SR B P LT 4 A0 M 0 B e R S I O B, B
1 AR SC BRI H e e s R R WF ST DLARGE AN T
1 #REFE
L1 bR
1.1.1 FEKXH  pGenesil-CTGF shRNA 2 ik ki iy - ¥
T 25 £ R A R B G B DMEM IR B 55 5% 4E (Gibeo 24

x  FEETUE T RA R TR BT E (2010B031600287), A

connective tissue growth factor;

short hairpin RNA

)5 I8 & & Lipofectamin 2000 (Invitrogen 2\ @)) ., pGenesil-
CTGF shRNA 335 kL ) #7 51) : AAA GTG CAT CCG TAC
TCC CAA;TE X45:5 CAC CGA AAG TGC ATC CGT ACT
CCC AAT TCA AGA GAT TGG GAG TAC GGA TGC ACT
TTT TTT TTG 3'; X 4.5 GAT CCA AAA AAA AAG
TGC ATC CGT ACT CCC AAT CTC TTG AAT TGG GAG
TAC GGA TGC ACT TTC 3',

11,2 FRAoRdi BraRd4UR A AR RFBHRE W EH T A

PIBRARA .
1.2 Tk
1.2.1 #MEHiFe  TERHE AT K TAR U B8 P bn A Y

B0, 5~Dmm® KR/NRYH AR ER/T 25 em® RYEEFRH . BAK
2% Solomon 51 3 T8 11 J5 12 HEAT FAR B 1) B0 £F 2k 20 Al 1 52
FEFNL IS 352, SE e Ve 45 4~9 ARdn i, EsEFRg Rt & H
5 D A0 0 R 45 i 2 4 A i A R A AR B R AR R O L 3
W N AT

1.2.2 JReF4eanfade s N SP kA il 40 i b B & B 3k
IR O - LA S 15 % 10 20 i 2 5 Sl J T 4B 200 i

1.2.3  Fikif g Uiy 24 hoAL A B, B g i 4 il ik
8096 ~90 %6 il A BE W X JFUIE IR I PBS Uk 2 g . I AE
BTG 55 37 5L Opti-MEM, fi#fi A Lipofectamin 2000 Jg i {4

W AE#  E-mail ; wping62@126. com,



e 50 - EFmIE¥4%5 20124 1 A% 33 %% 13 Int ] Lab Med,January 2012, Vol. 33,No. 1

el 3 B pEGFP BukL, IR BUiA 43 5i4% 12 0.5.1 : 1.0,
1:1.5.1:2.0,1:2.5,1:3.0,1+4.0,1:5.0 WS
R 5 B AR A5 U BT 5 SR W O Opti-MEM B 3329, DA Bl
A I3 X 5 PR R S . ARG YL 4~6 h J5 . SE & 102
NBS JoHi 1 % DMEM 15 35 . 24 h Ji5 I 2 200 Jifd 1) 5 0%
BHB =TT

1.2.4 Wi AOR se e sioR i 24 h 5. 98 R
TR T SR PHME A0 . 40 R A0 A PBS whvk 2 WK A
AL W an i, FH PBS Yi¥% 2 W, 8% )5 A 1 mL PBS & & 41
0 3 = 2 B SRS I 440 i v 2 ik 4 0, 9 6 B 1) EGEP By 41 i
P EG A A A A SO L i 3 R 55 e O A ) e A L A1)

e R T & .
2 &% R

2.1 BUARESIRCLE A4 G B SR A AR RS A
24 h EEANGBE 1 JE I 4 2 A B AT UL 40 M B L R OE B
AN =T M 2~3 DM REAFAE. 2 5L
LU s o SRR R 1) S B AR B R AR — 11
0102 BE S 5 AN A A T R A0 A R 22 i
PR R SUR BB IR EAT . BT AR AE AN KD 2y 6 h W BE,
6~8 d )5 40 i A= 4 B R AR PR A IR . B B 2 Al . AR S
BEFRM TR R R AT 4E 4 M & SP ik Y n] DL R i O Rk
PR o PH PR R 3A 0 T M 3K L 52 30 55 1 4F 4k 4 4l 7 ) — B0
A B £ SR B IR 254
2.2 pEGFP 5 41 JiU ki % i £F 4 AN M A 5 e % #53% 24 h,
58 9¢ D' T U T WL 48 B 40 M th B 0Ot . AL BORLIY
o Y A0 AR T R ) ik TR 0 T BRSO L T O R B AR L I
PR ORI BN @ R RO . a6 % 24 h i/ )
A AT R SR ¢ BR BRI 12 05,1 ¢ 1.0,
1:1.5.1:2.0,1:2.5,1:3.0.1324.0,1¢2 5.0}, 204 Y
AN (23,220, 1% (29.3E1.5)%.(31.8E1.00%.
(45.741.00%.(56. 7 1.5)%.(42. 8+ 1. 6) % . (29. 1 +
2.5)%.(22. 120, 9) %, #3 H FRL 55 Mg A 9 S5 A LE B Ry
1+ 2.5, B H 6 Jesiofedm i
3 it e

FORE R IR BN & WL IR 2Bk 2 —  H IR R R
B ZMAIE R BRI LU, HSk IR R AE K E M M. &
TR AL T R D) — U, R 2 AR A TE B 1 A= iy H ZUIE & i
BR324, An 1) A I e 2R AT R A RO T
SECR R B An R AR L XN E S AL ) . BR P A
FURR R S A Y T A AN I O AR I P A A0 i
T2 U0 R A0 i A0 3 st B OB R — R A e A A

SLRBE P A AR B AR A K Y 4 i S O AT 4
R S 0 v [ N 11 B £ AW WSS L2 DS
1 T P T 52 P AN ) - 0 0 B X S5 25 ) % 240 b A [i) s 8 34 B 0
PR 22 57 AT 2.3 YA A% AR BIY AT $R A5 20 1k B 2 2k 400 M 3
— 2R g 20 R AL vk 0 A I AT S . 5 Rl A B 4R R
] 22 25 1 (9 220K B AL U0 vk b R 400 R P 48 A 2 A
i 35 ST 2 40 L0 RT3 AR AR o AR S 1 R Y AR AT
i 41 i %) I8 T B 1 3R BHE L 45 G 2 UK IR K 2 i A K e 1 T
VLT IA Sl AT 4t 40

HAaGwF g & B0 30 WA 8Uh A 4 2 A N 7 i ik
Wn. 4 161, 1L-6, IL-8, TNF-o, FGF-2, VEGF, Hb-EGF,

TGF-8.PDGF J CTGF %% ik, b CTGF E R BB
R ERPREZEMEMR., e/ KRBT EY. CTGF A
siRNA 7] L3l 5 B #0 CTGF % 2 3k , 1f 171 BHL 1k £F 4 1k 5 9 1
HEJR . Xiao 5550 AL X 7 G0 M T Ak SE £ 5 1Y B IR 4T 44 40 i
SE L IR R CTGE $15 siRNA fedil CTGF #0101 L I 7 i
SRRk . B RZE S A AR IZ 8 IR T BRI P &
BB R CTGE He R sIRNA -6 BkL e s I 92 98 i 41 4k
4 f )5 AE P @ 40 ) CTGF mRNA 35, Bk CTGF 1 & &
TR 4 WK ST . 38 A BF5E R WATY, CTGE #E i) siRNA
B 10 20 R 5 ) R RO LR 4 M b CTGE S 338 .
2P T A AR A M P T AL A T TSR A . 3
BERF oY 25 R IR L sSIRNA A 3 ) CTGF H P U B8R ) &4F 2 4k 95
WEA RIS, B, A S8 A CTGF shRNA 235 i kL
B Y BLR B P BUAF 4 A B, B O e A .

BT ARAE Sy — R R AR SN # R ) TR E AR
¢, B3 TE DNA i RNA $ g6 AR 07 i 0 BE 41 iy op 2 H
& IF Il (8 L e e m i e e ik 2 —H, B A M
YR £ 41 i & W HEK-293,COS-7.CHO,PC12, MDCK L) &%
N AT Y 40 L H A BT 0 e e s R A s B R R
PN BB Y L BN IS Y . e B R K D SRR A A U
DNA 5% &40 2% . ¥ B8 Bk DNA &2 &9 & £, 8 Kt
20 A P B B R AN ML A AR RORAS DY . ARSI s R B 7 R
W BERRA MR 1 0.5,1:1.0,1:1.5.1:2.0,1¢:2.5,
1:3.0.1:4.0.15 00, 4% Y 24 hJ5  F R R
JRRL 5 e BB BB Ry 10 2.5 B el ie (56, 71.5) %,

AR 5256 8 L i A AL TR S S 6] B g SRR B A
Wy Y SRR DY BT A A0 R M RS AR AU B
AT Ak 240 i 5 Y R AR IR A g A S At 5T 2T 2 440 i 5 D 42 3t
2%,

£ % 3Lk

[1] Golu T,Mogoanta L,Streba CT,et al. Pterygium: histological and
immunohistochemical aspects[J]. Rom J Morphol Embryol,2011,
52(1):153-158.

[2] Kim KH,Park GT,Lim YB,et al. Expression of connective tissue
growth factor,a biomarker in senescence of human diploid fibro-
blasts,is up-regulated by a transforming growth factor-beta-medi-
ated signaling pathway[ J]. Biochem Biophys Res Commun, 2004,
318:819-825.

(3] MW, £ 2545 H 208 K B 7 78 IR BHE 5 b i oF 50 F
CJ0. 6 AR IR 12 848 5 2010, 23(2) : 184-186.

[4] Setten G,Aspiotis M,Blalock TD, et al. Connective tissue growth
factor in pterygium:simultaneous presence with vascular endothe-
lial growth factor-possible contributing factor to conjunctival scar-
ring[ J]. Graefes Arch Clin Exp Ophthalmol, 2003, 241(2):135-
139.

(5] XUHAZ RWIA. RNAL Ml VEGF 33576 Mg ia 7 b i F 98
JELT]. E PRk 5 PR 2 44K, 2011, 32(1) :60-61.

[6] Solomon A, Lid Q, Lees B. et al. Regulation of collagenase,
stromelysin, and urokinase-type plasminogen activator in primary
pterygium body fibroblasts by inflammatory cytokines[ J]. Invest
Ophthalmol Vis Sci,2000,41(8):2154-2163.

[7] Di Girolamo N,Chui JT,Coroneo M, et al. Pathogenesis of ptery-

gia: role of cytokines,growth factors,and matrix (N5 68 1)



© 68 T 4 (2

FREK 201251 A% 334%% 18 Int] Lab Med,January 2012, Vol. 33,No. 1

[6] Riskin M, Tel-Vered R,Frasconi M,et al. Stereoselective and chi-
roselective surface plasmon resonance (SPR) analysis of amino
acids by molecularly imprinted Au-nanoparticle composites [ J].
Chem Eur J,2010,16(24) :7114-7120.

[7] Yao X,Li X, Toledo F,et al. Sub-attomole oligonucleotide and p53
c¢DNA determinations via a high-resolution surface plasmon reso-
nance combined with oligonucleotide-capped gold nanoparticle sig-
nal amplification[ J]. Anal Biochem,2006,354(2) :220-228.

[8] Kim S,Lee J,Lee SJ,et al. Ultra-sensitive detection of IgE using
biofunctionalized nanoparticle-enhanced SPR[J]. Talanta,2010,81
(4/5):1755-1759.

[9] Liu X, Sun Y. Song DQ, et al. Enhanced optical immuosensor
based on surface plasmon resonance for determination of transfer-
rin[J]. Talanta,2006,68(3):1026-1031.

[10] Pieper-Fiirst U, Stocklein WFM, Warsinke A. Gold nanoparticle-
enhanced surface plasmon resonance measurement witha highly
sensitive quantification for human tissue inhibitor of metallopro-
teinases-2[ ] ]. Anal Chim Acta,2005,550(1/2):69-76.

[11] Law W, Yong K,Baev A,et al. Sensitivity improved surface plas-
mon resonance biosensor for cancer biomarker detectionbased on
plasmatic enhancement[ J]. Acs Nano,2011,5(6) ;:4858-4864.

[12] Debotton N,Zer H,Parnes M, et al. A quantitative evaluation of
the molecular binding affinity between a monoclonal antibody con-
jugated to a nanoparticle and an antigen by surface plasmon reso-
nance[ J]. Eur ] Pharm Biopharm,2010,74(2) :148-156.

[13] Yuan J,Oliver R, Aguilar M, et al. Surface plasmon resonance as-
say for chloramphenicol [ J ]. Anal Chem, 2008, 80 (21): 8329-
8333.

[14] Frasconi M, Tel-Vered R, Riskin M, et al. Surface plasmon reso-
nance analysis of antibiotics using imprinted boronic acid-func-
tionalized Au nanoparticle composites[ ] ]. Anal Chem, 2010, 82
(6):2512-2519.

[15] Yuan J, Deng DW, Lauren DR, et al. Surface plasmon resonance
biosensor for the detection of ochratoxin A in cereal and bevera-
ges[J]. Anal Chim Acta,2009,656(1/2):63-71.

[16] Joung H,Lee N, Lee SK, et al. High sensitivity detection of 16s

rRNA using peptide nucleic acid probes and a surface plasmon

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

resonance biosensor[J]. Anal Chim Acta,2008,630(2):168-173.
Baccara H, Mejri MB, Hafaiedha I, et al. Surface plasmon reso-
nance immunosensor for bacteria detection[ J]. Talanta, 2010, 82
(2):810-814.
Riskin M, Tel-Vered R, Lioubashevski O, et al. Ultrasensitive
surface plasmon resonance detection of trinitrotoluene by a bis-
aniline-cross-linked Au nanoparticles vomposite[J]. ] Am Chem
Soc,2009,131(21):7368-7378.
Riskin M, Tel-Vered R, Willner 1. Imprinted Au-nanoparticle
composites for the ultrasensitive surface plasmon resonance de-
tection of hexahydro-1, 3, 5-trinitro-1, 3, 5-triazine (RDX) [J].
Adv Mater,2010,22(12) :1387-1391.
Riskin M,Ben-Amram Y, Tel-Vered R, et al. Molecularly imprin-
ted Au nanoparticles composites on Au surfaces for the surface
plasmon resonance detection of pentaerythritol tetranitrate, nitro-
glycerin,and ethylene glycol dinitrate[ J]. Anal Chem, 2011, 83
(8):3082-3088.
Wang L,Li T,Du Y,et al. Au NPs-enhanced surface plasmon res-
onance for sensitive detection of mercury ( [T ) ions[]]. Biosens
Bioelectron,2010,25(12) :2622-2626.
Teramura Y, Arima Y,Iwata H. Surface plasmon resonance-based
highly sensitive immunosensing for brain natriuretic peptide using
nanobeads for signal amplification[ J]. Anal Biochem, 2006, 357
(2):208-215.
Wang J,Sun Y, Wang LY, et al. Surface plasmon resonance bio-
sensor based on Fe; O, /Au nanocomposites[ J]. Colloid Surface B,
2010,81(2) :600-606.
Liu LJ,Zhang F,Xi FN,et al. Highly sensitive biosensor based on
bionanomultilayer with water-soluble multiwall carbon nanotubes
for determination of phenolics[]]. Biosens Bioelectron, 2008, 24
(2):306-312.
Lee EG,Park KM, Jeong JY,et al. Carbon nanotube-assisted en-
hancement of surface plasmon resonance signal [J]. Anal Bio-

chem,2011,408(2) :206-211.

i H 37 :2011-06-28)

CEHEEE 50 30
metalloproteinases [ ] ]. Progress in Retinal and Eye Research,
2004,23:195-228.

[8] ChuiJ,Di Girolamo N, Wakefeld D, et al. The pathogenesis of pte-
rygium; current concepts and their therapeutic implications[ ] ].
The Ocular Surface,2008,6(1) :24-43.

[9] Xiao R.Liu FY,Luo JY,et al. Effect of small interfering RNA on
the expression of connective tissue growth factor and type [ and
Il collagen in skin fibroblasts of patients with systemic sclerosis
[J7. Br J Dermatol,2006,155(6) :1145-1153.

[10] @, A= 58 RNA T ABIRIZIE R LT 4E 40 CTGF Rk A
W TR & R R i (). Fh B 36 48 BE 2, 2008, 17(5) : 683-685.

[11] Li GM, Li DG, Xie Q, et al. RNA interfering connective tissue
growth factor prevents rat hepatic stellate cell activation and ex-
tracellular matrix production[J]. ] Gene Med,2008,10(9):1039-
1047.

[12]

[13]

[14]

[16]

Schenborn ET, Oler J. Liposome-mediated transfection of mam-
malian cells[ J]]. Methods Mol Biol,2000,130:155-164.

Dalby B,Cates S, Harris A, et al. Advanced transfection with Li-
pofectamine 2000 reagent: primary neurons, siRNA, and high-
throughput applications[]]. Methods,2004,33(2) :95-103.
R B A BRBUAR AN T/ DCC & X 5P L B 7
P9 M AR A B 3 R PR LT DL AR 1A = B 22 7, 2006, 41 (3) -
186-189.

Yang D, Goga A, Bishop JM. RNA interference (RNAi) with
RNase [[[-prepared siRNAs[]J]. Methods Mol Biol, 2004, 252
471-482.

BRI ERE), 555, N8 T A Je IR B2 0K 40 1 I 40 2%
FEAEARLT]. #4227 4%, 2010, 31 (1) 1 49-52.

(e H 31 :2011-09-08)





