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Expression of green fluorescent protein in graft of rats after

penetrating keratoplasty
Zhou Lianhong ,Zhu Xiangxiang ,Xing Yigiao ,Chen Xi. Department of Ophthalmology , Renmin Hospital , Wuhan
University , Wuhan 430060 , China

Abstract Objective It is very important for us to transfer the relevant gene into corneal graft to prevent the reject and
protect the endothelium after keratoplasty. Our previous study demonstrated that the report gene mediated by recombinant adeno-
associated virus(rAAV)can be expressed in subconjunctival , corneal and retinal tissue. Current experiment was to investigate the
expression of green fluorescent protein ( GFP) transferred by rAAV in the corneal graft of rats after penetrating keratoplasty
(PKP). Methods Sixteen Wistar rats ( donors) and thirty-two Sprague-Dawley rats ( recipients) were used to establish
penetrating keratoplasty model. The use of these animals followed the Standard of Association for Research in Vison and
Ophthalmology. Donor cornea graft was treated in culture medium containing 1: 1 rAAV-GFP( 10" vg/mL) + DMEM/F12 and
20% fetal bovine serum for 30 minutes before surgery. The corneal grafts were examined under the slim-lamp after operation at a
two-day interval. The rats were sacrificed and the eyeballs were enucleated at the 1st,2nd,4th and 12nd week respectively to
detect the expression of GFP in corneal endothelium under the confocal microscope. Results The cornea grafts were
transparent,and no edema, opacity, neovascularization and other complications were seen. The green fluorescence was seen in
corneal endothelium under the confocal microscope with the green fluorescence intensity 91. 83 +10. 83,128. 67 +4.32,117.33
+3.01 and 118. 50 £3. 02 in 1-week group,2-week group,4-week group and 12-week group respectively,indicating a significant
difference in expression of GFP between 2-week group and 1-week group,4-week group and 1-week group, 12-week group and
1 week group (P < 0.01). No significant difference was found in the expression intensity of GFP between 4-week group and
1-week group(P >0.05). Conclusion rAAV-GFP can be transferred into corneal endothelium of rats by the co-culture

method. GFP gene can be stably expressed in endothelium of corneal graft for long-term after PKP.
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BHEAAERFRENRZERE, R FUAPEBRNZEABEERF KM B® HENTEREMIFRERE.
GFPENRAMEMMABRNEAREREOR L. SEAENEBREORLEES TR ELME, A 4:91.83 «
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M B 5 % B Wk, R BT, B R 5 S HE R SR 1
B B A B BB D R T R K, B A IR B
FEFE Y HHTGIT A BEBAARE K REHER
BN LR ABEARERE, REEF N AFEREXE
o RUEARTR R RATA M, A IRAHI B (recombinated
adeno-associated virus, TAAV) KA EH MWW S E AT
TEHBETHE MBI R A A PR i e R
B AEAEBEFRERF, RETUMA
rAAV YY) SRR R, R R A B R AT R A A A Ab
T AR OC B B B R AE A A B A R 4 B P R AR AR
FE MR IE BB R EHER RN, R AN R H
Bo 2 BF 35 W % %5 3% M B B 45 R ( penetrating
keratoplasty , PKP) J5 ,TAAV &N RSO K EEH
( green fluorescent protein, GFP) Z: HfE K R AE N &
HATRHE R RFEFERBENT
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1.1 stk

SD KE K Wistar KR4 32 H, MR, A&
200 ~250 g, | RIX KRELK Y F.0 =4, s m
AHRrAEHEBREIEAXEARB AR S
( Association for Research in Vision and Ophthalmology,
ARVO) fil & MR B sh ¥ i F AL #8177 . rAAV-GFP Z&
6 863 iR A TR T EERAEH R L EM &
FTEMAEEEARBRGERAB SR, HER 2 x
10" g/ mL( 5% 3 & K 4 $/mL) , DMEM/F12 1: 1§
GBI 8 £ Gibeo 23 ] ;20% if 4 L 1E & FF B
W B AU F N E . S 8 R BDUK 2 AR B
R R E R,
1.2 rAAV-GFP RS MR R

Wistar K RAE Ak, TR KM TIEAEEZRE
A, % HBIEESE 10° pg/mL rAAV-GFP ¥
DMEM/F12 1: 1{R & ¥ 38 W .20 % Jif 4 ML 3E e ST #Y
24 fLAR 1,37 C,5% CO, 35 F 45 35 3% 30 min,
1.3 PKP

SHICER[6 -7 1Bk @ K R Fp 5 4 A B
MR, ARHFF 15 min A 1% FIFE 5 53 R & 0. 5%
FE M B e T R YR FE 40 HRE ,0. 7 mL 10% K& BB K
BREEFRBEAR. FREBRBET#IT, 32 R SD
K RA RS PKP, F HA 3. 25 mm A9 3R 45 76 M I v e
AR, B2 3.5 mm B9 FF 4 45 BOR i 33 1y Wistar K
A AR A R, 10-0 R B iR 48 & 8 SR EE A o
RERFER WHLKBE, REHAZERRA
IR 277 % R i IR & 0. 5% FE i Bk i 7% AR Y A
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JEAE 1 85 % TR 5 < B0 5 o o sl AR e L B AU R &
BYRFEHEEEIE
1.4 LBmAHH

% PKP iy SD KB, & B0 AB.C.
D 44,848 X ,43FARE1.2.4.12 B4 FE, #Hbk
BRER
1.5 GFP EEF XK

# AB.C.D4 HZAKMRERA PBS Mk 10 1%,
SGHIET 4% R _EEPEE 2h, BERERREHN
BRI S BB T MR ABENE R GFP ¥R
KMEOL, # GFP ENTE4MIh A Rk, LA B HME
ToRAGERE, HW YN, § HRIERFEILEE
8 LB, M GFP 3¢ %58 B W1E, B F ¥ 1H,
Infinity-capy 3 {4l & GFP 7E ;4 iz 4 it )2 i) F 39 3%
658 B LUAE .
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K H SPSS 13. 0 G it 2 84 BE 47T G 1T 2= 4L B,
GFPEENKAMRETH PR BBEWEMEL x5
TR, NAREAFHMEN FHRABREERTS
MEABPEE R T EZ400, S E S LE
>k F Dunnett : K53, P <0.05 JIEREFHRIT¥E L.
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AEBHEARS 1 AN, ABEMEAF B —3 K
i GRM(E 1) . RIEH 2R, HomBEEFBH~E
KBE R EFEMERER(E2). RKEFE4 8,4
JER KR GEMZEER, A NS HRER ER
BH(E3), RE 12, KB AEMBRFRFEH
(B 4), 34y HIHE R R o
2.2 MEBMBWEE GFP £k

ARKEEESHETRABRNERELI &K
BGERIGKE (B S), PHRLBELMERN
91.83+10.83, £/ CFP HHEE AR AKX EB R E
r. BARABEANEEBIA —FESNGETNEAW
(F6), BmMESTHMEH, FHKIEEE LLEN
128.67 4. 32, 5 HM A LB, ERWHERITEEX
(P<0.01), RF4E CHRKRABESEYHAE
BRI, MENERL IR~ RELENGRATIEF
(A7), RZEBESTHME)E,C HFHRMEELL
B} 117.33 £3.01, R/F12 ], D HRKRAKEESES
HIBSZETLE, MEAKBR B FEZNRETE
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FIEIT F B FE 2 Fh B R B IR T T E N DF R B I
BEOHBBT MR R. AR MEAB rAAV 2k
EHWYIRE TR/ B DNAJRE, HRGLE.
T EHFEE, BABRES KPEREEDY
. ENIMARIUELEL rAAV fEH R MR
PR v T 40 0 B AT R S LR O
MIBEHA P FREKHF R Y, Teai R
AW rAAV BIEGEE SO B ME R R B AN K
2 MO, LPS i S BB P9 48 E 2 17 S , Bk TR 38 35 /K F 1 (B 1
B RNREBREHEE, REERSKFERIK, BRE
FIRARAE RN, HEHFRAKEHXAE, TRFEEE
S B EFEE 60 d, W B 5 AT 88 5 4 5E 4 08
CMV B FiEHa X, RIMNEMPHARFITIRAEL
ARIPGEHER , AAV HEHFHMEEETELERT
R R N S FaERE . HbET
FIEM B EES B E R B rtAAV Sk E RS
ERK RN R g 1Y

AR 5T W 4% 3 8 A 2k B SR B ik, rAAV R R
WH GFP RE W EmF LRI BME AN LM
P RERS 12 BAUE, BIEFEESR ST, T8
BHR, RBERRANE AR, X THREMSH
MMET EEASBIT B ME FTER. RUBEY
rAAV 8RN SRR ERIT, UM X EHER S
A AH B B R BE P4 B 4B M PP SR R R E R, TR
R PY B2 AR 00 > B R AT , R IE R RO, e
N E SR RE, R AN B R IE AR
AR RAE, AT A EEEF AR,
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