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SUMMARY

A substantial proportion of people who undergo cataract surgery develop secondary
cataracts (after-cataract), a complication that increases the cost of cataract
treatment because a second surgical procedure is required. Research has shown that
secondary cataract formation is the result of an abnormal response of the residual
lens epithelial cells that often remain after surgery and the epithelial-mesenchymal
tranformation of the residual "lens epithelia cells, If this process interferes with
vision, laser treatment is required, Defining individual components involved in
growth and the mechanistic detailes of the transdifferentiation process are
therefore first step in identifying factors to target in developing preventive
strategies for posterior subcapsular cataract. Therefore, it 1is essential to
understand the regulation of proliferation, migration, differentation, and
transdifferentiation of these cells in order to devise new cost-effective preventive
strategies. Based on previous research, the progress has been made in idenfiying the
intracellular and extracellular factors that regulate lens epithelial growth,
transdifferentiation, and proliferation. However, very little is known about the
numerous physical, genetic, and pharmacological approaches that target the residual
lens epithelial cells after the surgery. Considering the PCO continues to draw
atténtion of ARVO researchers, our previous molecular  mechanism of
epithelial-mesenchymal transformation in the lens epithelial cells will definitely
open the possibility of pharmacological and genetic intervention in situations
involving abnormal proliferation and differentiation of the lens epithelial cells,
We will further investigate a lentiviral vector-mediated transfer for transducing
suicidal gene into proliferating and transdifferentiated lens epithelial cells and
controlled release of the drug with biodegrdable polymers for subsequent removal of

residual lens epithelial cells,
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713 10 Determination of AGEs in anterior polar capsules
from anterior polar cataracts (AP) and cortical cataracts
(C)/posterior polar cataracts (PP). (A) Capsular AGEs were
determined by scanning densitometry of immunoblots: (n
Equal amounts (10 g) of solubilized proteins from the
anterior lens capsules vwere dot blotted onto a
nitrocellulose membrane, the membrane was incubated with
AGE-specific polyclonal anti-AGE antibody [29}, (I1) Dot
immunoblot assay was carried as described in Materials and
Methods. (B) For fluorometric analysis, the three
capsules were solublized using sequential digestion with
collagenase and pepsin. Fluorescence was measured at
excitation/emission wavelengths of 370/440 and 335/385 nm,
which detect general AGE formation and petosidine-related
fluorescence, respectively. Values were corrected for the
protein concentration of each sample, The extents of
fluorescence (mean £ S.D.) are representative of five
independent experiments. The asterisk denotes a p value

of < 0.01.
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HuE] 7 olth In vitro $3A] AIME explant® F3to] TGF-beta= alpha-smooth muscle
actin (SMA), capsule wrinkling 2} collagen type 12 X3} u]FAF= HEY71H F3E B
ol WA Roko] AT FPOE FHiF

£ AdolA EELE fE3ch ol human A B

At U WU 55 F ARHE s ome . e
Bol: £ oMz AR Tl

th $2]% hupan Fdof A2 AGEs®] &)
E AZoT HAsieln 3l A4y AE
o o3t W3z} HE7] A2 A nkNA
2 chiizlo] AGER miZiEe He AE
bovine 4R A AT ML explantE o] & :
3t Hol Faa dir, e LA L b
@ d+3y i

human —’;‘— i‘“ \_‘?}9" Z-“__,Z_ -"r‘-xg}ﬂ ‘6"" 3 11 Induction of AGEs of fibronectin (FN), collagen type

2
I (Col 1) and -smooth muscle actin (SMA) mRNAs and proteins
=) A =)

a lgoﬂ 'r’:’.'o'i 21‘\__‘ Tzél)'”}b‘ﬁlﬁﬂ—xlz—g tﬂlh’“ in LECs. (A) Bovine lens epithelial explants were freshly
I AA O B} Bz o) ALr 3| prepared and cultured with or without AGEs (Al:50 g/ml, A2 :
3 +&S T BAEFH deth AR 100ug/ml, A3 : 200 g/ml) or with TGF-1 (10 ng/ml), After 20
.’{:%}“ 161.‘9_. Q}]?,]» J‘l:_]io-“ \-do] :L"t.fs] Lg hr, total RNA was isolated, and subjected to RT-PCR analysis
N il = . to determine mRNA expression of extracellular matrix

7“})‘]7]1 RNA g‘< ‘:’l'-l%a E]-}J-’é‘ '?’3}‘):] proteins, At the indicated time points, cell lysates were
o}

° repared from cultured bovine lens epithelial explants and
-70°Coll RBIILE.  o]FA WBoA A PP pithelial exp

do  d1 d2 d3 d3 {days)

CON A2 A2 A2 T

SMA

149

assessed for FN accumulation (B) and SMA expression (C).
(g)g ’%‘%’%‘% dot blot assay% 3].7] ,?,] Data shown is from one of two independent experiments that
) . produced similar results. M, molecular size standards (base
5H AF%QC}. pairs A: kilodaltons B, C): CON, control cells: A, cells

e AR AEsonme s s 1 e 0 gl G T
albuming 1 nl%} 0.1 M phosphate buffer

(pH 7.0)0 5 mg BSA, 25 uM glycolaldehyde and 1 mM DTPAZ o] AbF HEE ¥ F 37°ColA 5
gzt wjorgith, uleF fewe 42 B AAZ control BSAE A2 FU
glycolaldehydeglo] wjo3tct.

hpen 4RA AW AGE chmel &3 10 ug 2L Qo 48 B¢ 484 vHES
nitrocel lulose membraneo] A3}l anti-AGE antibody® 3}o enhanced chemiluminiscence (ECL)
kit2 Aargic), gurdel AGE B £Ash: fluorescence HAEYE HUME ¢le J22F
B BE MZg utE ¥ Aeks) gto) oguby AGE 3AJ2 excitation/emission wavelength 370/440
nmol| 4] pentosidine & fluorescencesns 335/385 nmol| A f luorescenceS AT} bovine £RA| A
WM E explant®] He|. young bovine eyed 7K F£AA Agwt a2 ste] 20% FBSE YR
DMEM wj=lofl 6-well plateofiA] uvjodatch 20417t ¥ FBS7E ¢le A siX]2 ZolE F 50, 100,
200 ug/ml 2] AGE-BSA Ei= 10 ng/ml o] TGF-betaZ A 2|8ty FTh A3 Azt Fof AE W)
RNAS} cell lysate® RT-PCRZ} Western blotg 3}7] ¢]3} #u]gict

Q@AFLA=t

AGEs are detected in human anterior lens capsule from cataract patients, human 3 H'g
& wiy R MEZgug Zu|sto] 10ugd dot blotting Ttk A4 Mul% (anterior ploar
cataract;AP):= 16.3 AGE units/ pzgZ 2% W3 (cortical cataract:C)Z 13.9 AGE units/ ug
& YA WU (posterior polar cataract:PP) 8.8 AGE units/ ugs e Heg A w4
t} (22 10). APE HE|9] fluorescence 7t CE2RE Y AYE ulasdte] BE 370/440 nod}
335/385 nmof| Al 20%2} 55% Z7isteict (1% 11B and 11C).

Induction by AGEs of fibronectin, collagen type 1 and alpha-smooth muscle mRNAs and proteins
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in_lens epithelial cells. AGEs+ 24A]7t U
bovine explantoflA] fbronectin (FN)2} collagen
type | (Col 1)2] mRNA ZF7}E ZpASITE (2”0 "t =

M AP PP N C

500bp — Ll i
19A). Immunoblot analysis+= AGE7} bovine 4= 3% ~hRAGE
AA JYMEA NI S FHAIE RS
HojZr} (2 11B and 11C). 1 ox00 —

500bp —
350bp —

B-actin
2= ] AV iL o =
(L]') ‘T’%xﬂ oﬁ] k“—‘—"‘] RAGE "‘*‘)\]' 13 12 Identification of human receptor for advanced

@o‘j_‘r‘LLH_g_ glycation end products (RAGE) mRNA level in human
= = N LECs from AP, C, PP and N wusing RT-PCR. Total
AGES—E AGE '=r°]3—14 receptorr-_._—oﬂ 9]'6]] /“ﬂ}_ ?_]_'.9- cellular RNA was isolated from LECs attached to four

bined anterior capsules of human lenses for each
ol ol Z oz
= EO‘]‘_C]-_ ]a receptor '5_0“)‘-] 35 kDa ]"" clinical types of cataract. M, molecular size

immunogloblin superfamily®] <3} receptor standards (base pairs).

for AGEs (RAGE)2}= receptor’} &z} 7}% 3

7} mlo] Eof Qlth  RAGEE o3 AEojAd £a07} HlF3 Qon p2l™, MAP kinase, NF-kB2}
cded2/rac®) BAI3}ol 22 AGE B3 YL RAGESY} 1 ligandd] AY2 EF W2, ¥ %
of, ), B Aol BASel Qch $elt humn Adol Bol sl AT ATl RiGES] £
£ RT-PCRE B3] sl wjRol wh RAGEY UBE RASHLA} &t :
@3-+

RT-PCR, Total RNAX human A A2l Ao Eo] A= AIANEZHE TRIZOL reagent
(Gibco BRL) &2]8lc}. One g & RNAVF 20- #1 reaction mixtureo]] A kit (1st strand
cDNA synthesis kit: Boehringer Mannheih] Corp., Indianapolis, IN, U.S.A.)& o]&3}
oJreverse transcribed® T} cDNA (0.2 to 1z1)E 20-u1 reaction mixtured]A] F3
Hlc}, PCREAL c}23} rlh: 0.4 M each primer, 0.2 nM deoxynucleoside
triphosphate mixture (Perkin Elmer Corp., Foster City, CA), 50mM KCI, 10mM
Tris-HCl (pH 8.3), 1.5mM MgCl2, and 1.0 U of Taq DNA polymerase (Perkin Elmer
Gaithersburg, MD, U.S.A. ). ®#'gEZ3¥E2 thermal controllerofA] (Model PTC-100:
MJ Research, Inc., Watertown, MA, USA) for 30 to 40 cycles (denaturation at 94oC
for 45 s, annealing at 600C for 30 s, extension at 720C for 45 s)& ufj¥ct F
Z3) HAMEL image documentation system (ImageMaster VDS, Pharmacia Biotech Inc.,
Uppsala, Sweden)& o|&3to EA3tct RAGEE $I3 primer sequences & T3t %
t}:

@A7 Ak RAGE oRVAS] WHL TIE £Fe] WUARCTIE APold VA F7Ee 2
4 gith, BE Z9olA beta-acting] UYWL YHsHA AAHAHIY 12).

. BTel AT AR HAT
(1)AHATol wHE A2E FU= ©A

(7})9d FU&:A disintegrin and Metalloproteinase (ADAM)2 disintegrin2} metallopro
teinase?] domaing EF 23l ¢l membrane bound¥ glycoproteino]™ A 2] adhesio
n @ proteased activityZ 2Zt3l It} Sperm} eggl fusiono] T HTH= H10l8]o]
22 ADAM-RARER] o] Z2H UATHA A specificstA Y@HC EaE 9l
tl. oJa] 7R EFY membrane bound §HHA 2] release?} cleavageol]l W& dt= ADAMY]
QAL nEstE o, At Rol& abnormal 3k A7 FH3E o
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g Aol gl= 7} 3tof] P
5}“11} (Lhais: A Xé

°
=
2 A B

M AP Nu NC

C FGFITGF-PIGK- 1 EGE

"o‘ﬂlxﬂ_%tﬂ] ADAM.J mRNL\O] =]

~ ki mq-;\o:m-o(sza bp)
W s=2] RT-PCRE S B3l Aty
Hotorm mEZE R A LT M ol

ﬂﬁ- B-uctin (350 bp)
NEA RO PR Y X P B

< P-actin
L plo TGF—bl% ;‘(—] a]%&é;{} = 23 13. Reduced expression of ADAMI in human LECs of

=2 v—T

A= ADAMS] mRNAS ZA}sigir},  anterior polar cataracts and by TGF-bl in husan LECs.
(EhZzb 3% 1304 Role uiel Zo] o3 71x] ADAME Algte] Akl A A AtajA
o A= ADAMIo] T o ML) Hof oJal A AdspuuilelA A3 A
& B a gt EF $£HA LM EF(HLE B-3)E o] &3to] of2] 7}A] growth fac
torE Ae|tA I} TGF-blof oJsfA ZAEE S BoyFa gl ADAMIo] MZHF S
A7l TGF-blof &3 HolHog ztashe ZAztel W H Adshyiiato Zasts
AXZ & of AZHPe i 2EFHE ECE FARY shuieta ALEEC spxqt Al
A2 ADAMZ} TGF-blo] in vivoollA o] 3} mechanismoflA] 2}R3t=xl= of A7 @
stct.

(2)EMTo] BE8 YB3 NAATF
(Zh el A : 4wl E(epitheliun)= FEH3 ”o“”o*"é(polamty)° Al M Zojct. o]
BER Yol o xlFof o) FAFY AE HYL oy (Y T2 7Hy
ol HdE AFstA Hrl olggt Hye] t}E ¥
ElEZ4 AEe] olF F71 ¢ HyTH FAzY] Uy .\S& &«9

1=

m L

3 50] dojdct, olH I E uiAgste ER ¥
X 24 focal adhesion molecules& ol 4~ 9} . -
£, focal adhesion plaqueo]] 7} 283} focal a :':;:: M@: W‘g““ WB: CAS
dhesion kinase(FAK)Z} pl30cas+ integrino]] 2]3j S e 4 e - 4
51 ad » N A 2] 20l

%AOE}%E}: 710] o]u] ‘?—:_}E-‘iﬁi MML'E"' ﬂ‘_ ‘l Or] 2% 14. Cell specific pl30cas activation

2 A3z} (growth factors)t} hormones 5o 2]3§A] by TGF-beta  HaCaT:  Human  skin

_ keratinocyte REF: rat embryonic
3 = e = [e)
= %/‘5’ E}% _é' lg'}'b’] al 9J~ E}- ':"61 ’ pl 30CaS-9] 73 nE fibroblast Swiss and NIH 3T3: mouse

A|3Z2] o]% 2} Immediate early gene expressionoﬂ fibroblast
T3 YL rhe Hol MEY HIP 2 ol AR AE XYL et ol 2 A3
Ale AZAFP e Y4 EAQ TGF-betad] oM = pl30casd] A3} dojr}=x]E &
dstglen, ole3t AL Holy NI AAE &EYstdct (chZA2: 4, imoun
oprecipitation2} western blot& ©]|&3}o] TGF-betaoll 2|84 p130cas?] tyrosine’tol
A9 s} §8E HBIAD, AU Bl Aolamel Sol el Surie
S HASIYGTt (28 14). TGF-betaol] 2]3} pl30case] ol4t3} &322 Src kinaseo] 2]
6H FutE 51, 53] TGF-betaol] 2304 Src kinaseX® AA] &3} H2o] do]tg kinas
e assayS Sl Al 2o] HsIATH Y 15). ZuAEe Bolad #HAIUL FH5]
sl A/ M Eoj E-cadhering transfectiond}o] AITAHZ3E § T35t TGF-betad]
ZAE DY A3, pli0cast] WA NHIUAEY Hole of HuPe wHoh o U
o}7} E-cadherin mediate cell-cell interactiono]| o]2|&t &Hle]] £2QR3IX|E FE5}7]
2]8ted, E-cadherinof tf8t Eo]& A E o]-83F blocking assayS E3l, TGF-beta?] p
-10-6~




130cas 43} A4S

E-cad-L Mock-L

- + - + TGF-§§ _}_A}é‘}-‘ﬂt]—_ 1 él}, P CAS
M2 5to] )3 S
M“? 38 @ WB:pTyr i o Aol B M
A g B4 AL 72 i s
. oy ooy wo| p,cas | T P130casel Ikt - e | V3 CAS
. & gﬂ 28 Qé - 7} é‘ﬂﬂxl %% 7/_‘\% DMSO P2 A
IP: CAS wEY + e, TGF-g (ng/ml)
E
IgG HECD-1 ol oz AEZ IP: Sre | nolase
- + - + TGF- N Src
core ZAgro] TGF-betao]l 2
WB: pTyr N < PY20
e gt pl30cas?] ol Al 3}o IP: Cas
Cas

Y4ZAAE 20|
FEATH 2™ 16).
13 15, E-cadherin mediate 2| 27 A] TGF-betadd] 2% 16. Src kianse pathway is involved in
cell-cell interdction is .

essential to pl30cas activation 9]3\_]_' /““31- ‘i"‘i_""“a°ﬂ ‘T“ﬂ"
by TGF-beta

WB: CAS

pl30cas activation and the activation of
Src kinase by TGF-beta
¥|&= focal adhesion m

olecules®) Q14t3} 2@ 7|AL st oy drAxE E ThE AEZRF o of

5t 7| AdTo] YrHQ 7 ZARE AT F= Zolth £y, AXZHY A Aol

tfgt & 3} candidateE AFs) & 4 doelet Hyich

th RN A EehS AHA o2 AP I 7]$18 suicide gened] HA.

(7D A2UR: Fuby whgare] 32 X828 FPoz 3 4y AEE AAY 5
Q= MEA} §A=le] el Asigch (WhHEb: Azt 2 FAA FIAE

o] WAIT} wBol o3t A Aty A2 Ho} B e AEA {FAAE VA
stach (chAzb: MEAL] $5 SAA2E 7P 2 o8 glE ps3, bax 225 ZY

st A} S5 chlA e el 3l caspase families (ICE, cpp32)%o] olch o2t +3
AEL 3 ANBA AEAE FESIE A o5 AAF &, AH#]Al, oxidative st
ress, cytokine Sof o3t SEHIIE BT} olE o] T} HEA = AL pR
B (retinoblastoma), A28 F71& ZA3}= p2l,E2F13Y E2F27} 9l o, o]&2 transg
enic anipal RHE o] &3t AoM FAA AU LEs E37t FHEHLACE RB= tumor
suppressor® 2 otgl® 9131, rbe] A} caspased BAHATIE AT HIHO

olth. ojyat £ARAAAY] AEY AT FAAE oIy o] KA ARE Y ta

rget geneS & o]-&" ZoltH( ¥ 17).

—

[Stratege for Inhibition After Cataract|

[Lens epithelial cells & fiber cells]

'(I';ll';i_l;i'ti(;n of Growth, T
- Prol_ifl'eratiun & Differentiation

N

Target genes for gene therapy
p53, caspase family(1.,3,.8)
p21, pRB, E2F1/E2F2

Bax

After Cataract

g 17 . ¥l Wuse] fAx ARE AL AR FEA
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gt A 9 Ayst whfate] {73
OhAZUWE: Wufgoa] FZAYEAR] Hites A3ty
A7t i ded dstRuRe] F9 FodMe 2
seluels 15wRTd PR ook FRAdg 2% o 2
o ol MAIFLE vzt /-84 WulZe Z-# 17709 loc
o 4ofAAr Raslt) ofs Fu4 v
heterogeneityE UER)E Zojr} (Lp)ukdl: 232 2
AAlef A zonular, sutural EEFE Hol= FAA W iy
U3 JHAE BRI D o3 FelE Boly Wy e
o] % beta-crystallin A3/A1 gene?] H3of 2]J3t l."mf
olel WEHACL webd £ ATAH HEY B
THAE gL E FAA MY S FASRA SHUTE g 15 RT-PCR analysis of Cataractous
F3} EE*—‘}E."/] %_133% .:Q]-fi-}' F42] -3—740 ‘E’.}"A}‘E}_Q. mouse lens by a-crystalline, MIP26,
i—‘f"E‘] %a,g] t"“l“’"% U}—?—-/_\_ E@‘g‘ 01-8‘3}0‘] s 7];& Filensin, p53, bcl-2, and Bad primers.

Helstz stgict. (chZAzh: A A3 3E ofef oM Hxo] AT o2 Wi

A 8 ool z}l clokdl oF AT oA FAA AFE st 152 DNAES #Hsiact ¢
o4 dFWEo] BLY DAE ol-gstel HAY WUlR YAKANE B2 shch

2 Az} ole] 2goA B%o] zonular 18] sutural EEFS Rol= JHAE R3S

3, beta-crystallin A3/Al gene®] Q7|4 E &4 & 23 0wy EAMHolx 2oyt

o
Y

fijo

N

Type Total

H0x 0C Q¥
1z 00 52 o
02 O 2 o
0> 0X 0if oy
Hanlew
£2 Hoob
2=
£200 02
8 0F 2 00 HI
10 oF W
20 1 X oX lob
200 x
Lo

Cornea
amyloidosis after penetrating keratoplasty

Behcet's Dystrophy
Blepharophimosis 7
Congential Stromal Dystrophy
Cornal opacity after LASIK
Finger Print map Dystrophy
Fuch's Dystrophy

Granula Dystrophy

—_

—

E-3
n
~N
N
(2]
w

Keratoconus
Lattice

Macular Dystrophy .
Mucopolysaccharidosis 1
PPMD

-

Preb's Dystrophy 1
Reis Buckler Dystrophy 2 1
JIE 8 2 2 1 2

NN = = ) —
o o
N
-

—_- WaEma AO N WW———~— —
-

Lens
Cataract

Congenital Cataract 25 8 25

o]
v
[S2 3 e )
@ o

Retina
Retina pigmentosa 1
Steroid induced glaucoma 2
Usher syndiom 2
1

Total

N NN —

29 19 2ol WUlRe HIRY 424 LLBVY DNAS SudgE

‘)l: B)\ME} % . .

ulala el /-3 2} 18l 2101]*1 BojF&Zo| SSLPE o]83} linkage analysis

E 8o Qlrh b whate] el f-382} Fgel 2ol FEREL o8 4 dE

ol 33t AL 39 wad o2 HE A FUL upex Wz} mulg Faf ciofit

Qg ZC WM WA 7| Ae HIstaAt HAon olF slsl AAQu|AH 2=

AR EetH o7 £3signt, 1 A B AFoA AR WA o ARG £
~10-8~

o Hmdz

-



i
|

Bo56

311124

DITSI4

am%“

s e 13 21 CRYBAZHAIE 2422 Chromosomel7o]] .er]z]s}
= nicrosatellite marker D1751294, D17S976, D17S798
S A}2-8}od SSLP analysisE F ¥ linkage analysis

a3 20 AL 71EF WS Bej: ¥l

o] slit lampA}R, £=Ajofe} zonule 9]t suture §-9

oA &Zehg Rolx olrh & A FE(vacuole)7t 7= Zlojw o]} ¥

+3A AuAdee] AldE 5 4

T} olE nleto g 2|27tz & W] ddfAxet MEAPD] HAH FA=}
ulal oFARS RT-PCRE E3) #sioith alpha-crystallin, MIP26, Filensin, p53, Bcl-
2, Bad®] mRNA ¥ ’85011“ z}ol 7t gladth wA] 12 EaolA dF3Eo] MMP-2 Yy
A waR st Fobste S ¥EA Y 4 dddch

o}, QhiALE o83 Bald, 3R gy AArle
(1)82 T ated o] gloja] zpahits Qle In vitro capsular bag model®] 3.
(7H a2 & 2271 ?—-_}Ei ZTupdalate] J|HoRE £&F AF U Aol
Z3te 2N AT T 4 W olF, dRotdEel FARE HEZ 0P

Tension ring

Capsular rhexls

1 eval .
318 22, Capsular bag with implanted tension 3% 23. DAPI-stained nuclei of cells on
ring posterior capsule

(metaplasia) 1283 $AALT A XA u]ABZHQ collagendFYE T2 AT

TUselo g MUg] °‘E} In vitro capsular bag model 2 T i1} AMrtol ¢|x]%h

AR AES S T slo] MRS WHOE TIE el wa) T A
7, o]

T o
Bgdo] fAlE = T4 ’a"‘éﬁi sl T FutdwuigadFof gloja Zpahta glrt
Mzw: Sabatol A 7o AT HHATE o] &3te) Ztak Fxo] IS 71shod

Zure ol £3A AGANE AT F £HAE 2SFHIYIE )& 5}
] o U

7‘]5}%‘:}. e plae i U FUed of&ste] HASIL Prlo] PMMALE F44

228 2AAY BRI E o] &slo] £AAGE o] & FHYNY RdS Fls=gs]

T}. Capsular Bag Model-& DMEM Mediaoll &% 37T, 5 oA serume] ¢lo] vioF
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c(Eh Az el AL E P TR 2 AR B|abdd FAIE FelolofA

I%‘\’l TEAG RIS o] &ty FHAGS °l%3} Ty 2ydg

"el 22) A ¥ “‘BOHH/] M7t FAAFE Dapi 2 FATE Az uf
oo 3 vlastele of vl F 15Y Ay $¢e] MEZUE 18

(2)Lent1v1ral vectorE o]£3}o] lens epithelium HZETHS MelZ 0 F A A(cell ablation)

ste 732 A RHE Jusy] 913t B AT ME AeiE ol recombinant virusE A3},
(Zh AT YR Lentiviral vector—— o] &3}o] lens epithelium MEZEYHS Meld o g A (cell
blation) S $Ha} ABHE AU A A | DA BPAYZA ST 2AHE 4
g3 el recombinant virusE 21]’%‘6}71 23l olelet 22 o tiAR o i)
<LI:2°:‘I—7 vhe -

(D Packaging vector, target vector, transgene vector?] A3}

FHG G ARE Sl 4‘8‘% e Y%t gened TEFOCE AW 9] AR

oA HIV-1& 7|RE o]

= — O .
5 ©HIAEE  ol&3 . h. ‘

recombinant virusZS A%} ‘-\
sl om, o]E 23t A ¥ ’%ff '

2 AR A HIV-19] envg | ke ;
A} gk L R] Tzl wp l"'” pouvtvicEys ”:1 i, I
& 3}= Packaging vectordl o ?}\m
pCMVHIV( denv) A 2}s}4d MR N L

C}. X3 hive envelope
. N ) ; ; . .
proteing tjAl 3} % 24, Construction of HIV based vectors for the recombinant virus

mammalian cell LHO.“ /l-] expression. a. packaging vector, b, target vector, c¢. transgene vector.

VSV(vesicular stomatitis

virus)-G proteing WHA]A4 2 vectorQl pCE4gE A|ztstdcth A HmE, HIVY
LTR promotoro]l 2J8] LacZ geneo] MX oA wWdH2} recombinant virus QO E
packaging® 4 9l vectorql pLCMViacZL& A2}3}gctt. (Figure 24)

@ Transfection &7 Y recombinant HIV-1 virus®] 2]
recombinant virusE QGZ|¢EA, oA 5ol A 71R] vector5& 293T celld]
transfectionX]Z1C}. transfection3d}’] 8}—_‘?'— Ay 6-well plateo]] well™ 3x10%( ek 70%

confluency)?] 293T cellS Wo|F tl2 ¢F 164 7t5¢t incubator(5% CO;, 37°C)oA] ul
PAZTE Itk Y A7A] vector—a—-g wellw -2tz 0. Sﬂg".‘-} c';;'-% t}e 20042
serun-free media®} AoFArt 98] DNA-media mixtureE RI=EE= FQt S8k

serum-free mediaol] 5u£2] Lipofectamine(Gibco BRL Co. )& L;i% C]——g- ¢F 557}
incubationdttt. T F 99 FIIA| mixtureE 41oFE T, thA] 3027 Al2olA
incubationX]| ZIT}. 2]2] mixtureE T}A] 600u£2] serum-free media®}t Zgdteict 1t}
& 6-wello] FH|3l &2 2937 cell®} wix|E AAAZ tl& o] DNA-Lipofectamine
mixtured JolFith olzﬂ—% Ztzh 8, 10y, 129 1494 %]t incubator(5% €O, 37C)
of A AT ThE v dollA AFARtE F&38te] recombinant virusE &2]3tgiTh.
® Recombinant virus®] infection?} B-galactosidase?] W& &l

Recombinant virus7h ATh AAE QA Belshs] 2shM, 918 wololy A4S
2}z} F&3le] 6-wello] 50% confluency® FH]H 293T cello]l infectionA]7l T}
incubator(5% C0;, 37C)ol4 147} zb2} ujegstict. of wfagedofAl virus7h AThe 2
qEChH transgene vectoru®] LacZ geneollA] B-galactosidaseZ} LUEHE Zlo)7] wj&
o B-galactosidase?] WHAFE FI3lr] 9|5jA X-gal stainingS A3}t
staining?@t Z 2} mock transfection® wellofjAl= staininge] E |4 utd golzm) ==
%3t recombinant viruso & ¢F 10%, 10¥xjof= ¢F13%, 12¢=fo= 31%, 14Uxio=
ok 70%7}38F X-galol staining®|+ infection efficiency® LR QIT
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(Figure 25)
@ a ~crystallin promoter

£ 7}*xl&= transgene vector

o} =2

lentivirus el gt
recombinant virusoil 2]3)
ZutiEol M Holdoz 4
e fRAAE AT
9] st A AR a 3% 25, X-gal staining of 293T cells infected hiv-based recombinant

-crystallin promoter& 0] virus A. mock infected  B. recombinant virus infected,

&3}  B-galactosidaseZ}

UHAE = recombinant virusE WEZ] flsf o]of WQ3¥ transgene vectorE& A 3}3t]
=3

M g-crystallin promoterE& 7313 ¢l vectordl CPV-6& Not 12} EcoR 1& o]&
3to] ok 1100bp?] a-crystallin promoter
fragmentE 22|83t T2 Klenow enzymes 0]

e WE
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t} oj&E A WEo] 3l vectorS pLCPVlacZL o]2}il W3l TH Figure 26).

3% 26, Construction of Transgene vector

® a -crystallin promoter?] cell-type specificity A%
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2z control 4 A}23F 293T celloﬂklt pcDNA3. 1/His B/lacZ7t transfectlonil =
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pcDNA3. 1/His B/lacZ7} transfection® Q& 7-poll= o 50%2] X-gal stainingo] =&l
3, pCPV-lacZ7} transfectionE & ZF-Pox ¢of 50/6.4 stainingd 27} LSttt 99
ZA2}8 a-crystallin promoter7} 293T celloﬂ/l-]“ ul&l o] Qbx] 31 HLE-B3 cellojjAjs=
8o] & FRZ g-crystallin promotert Ztapi| Lo HojH oz ‘Qﬁol Aol e
o3ttt o|E system o|83F ZAWAE MedFojy ALY KA A A WA
3 4= 9l lentivirus 2] recombinant virusE& A-Z32o® A 3tsldct.
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