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Figure 1. A) You's bottle (Eyegene inc. product) for
collecting vitreous sample. B) Collection of

vitreous sample during operation using You's

Figure 2. Microfiltration disc with 1,000,000 cut off
(TQPL, UK ittt 12

Figure 3. Two—dimensional electrophoresis image of
the vitreous with proliferative diabetic
retinopathy before wusing 1,000,000 cut off
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Figure 4. Two—dimensional electrophoresis image of
the vitreous with proliferative diabetic
retinopathy after wusing 1,000,000 cut off
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Figure 5. Two—dimensional electrophoresis map of

the control VItrEOUS. .o, 19

Figure 6. Two—dimensional electrophoresis map of
the vitreous with proliferative diabetic

et INOD ALY eeee i 20

Figure 7. Example of the protein alteration in the

vitreous with proliferative diabetic retinopathy

Figure 8. Cascade of diabetic retinopathy pathology
& expected functions of the proteins in the

vitreous with proliferative diabetic retinopathy



|

Table 1. Laboratory data of the patients with
proliferative diabetic retinopathy whose vitreous

samples were used 1n this study....ccoevevvevenenen... 10

Table 2. The composition of acrylamide gradient gel

from 89 tO 18P0, 13

Table 3. Identified proteins in the vitreous with
proliferative diabetic retinopathy from each spots

on the 2—dimensional gel....ccoovivieiiiiiiniiiiinien.. 22

Table 4. Identified 36 proteins in the vitreous with

proliferative diabetic retinopathy....cccocvevenennn.... 28
Table 5. Up—regulated proteins and their expected

functions 1n the vitreous with proliferative

diabetic retinopathy..ccccievieiieiiiieeeeeeeee, 30

_iV_



Table 6. Down-—regulated proteins and their
expected functions 1n the vitreous  with

proliferative diabetic retinopathy.......cccoeevnennenn. 31



%% a9

oF
o)
~
B
o

q)

A

glA| ok A4 el

o

i

Ao]

MALDI-TOF/

3

_(‘)4

o7

ZR1A

uH
=L}

o

A
A=

i
B

W

T

B!

Bt} Alpha-1-antitrypsin, W25

=
=

o] M3l

HA| Cs, Cy

uAS

]
lo] 23709 &

ESI-TOF
d ASt G,

°©

1.

il

Fatol

kel
=

Y ARG
s i

[e)

=

19331, pigment epithelium derived protein(PEDF)

°©

7}

=

[e)

el A

A

el
o

% PEDF7} A148# g4e] 3 o

Atk 2 99 alpha-

al

1-antitrypsins



o

&, MALDI-TOF



Tor

o] 4

)

W

—

o

AME 2 gl AR FoluvbA 1980d ] FkE

9

h S

F5e1e] 100 A

7k = 3lon

S

olth.M* 1995 waAje o]s}

FHES 10%S daL

g A4

19 2.0%

olueh 41817

g & o] Ha s W

s

Agol AR ALE I3

¥t

|

A

, &2

MEETIES

-
1o

(pericyte)?] &4, Wt AE

-
X

= da59A

o}
[

4

d

o]

77 Stk

EEPREER

o
o =2

o WSAE &2, WAdnFe B

el

KeN
=

} ¥ (blood-retinal barrier)

-y

pu
-

=N

53

o = o gt

o
=2

b

A mAd

A8

A3t}

ki3

ol

PN
grs

]

A



o]

o

=

M A=

A A=

3} HPLO)M!

A (enzyme-liked
e}

=
£S5

o
=
-

ol AR Fo= AA

=15
o oFolx YAR 2

st Al A A

)

R

VAR

S

SHAl A

<

I

wHol A WA
]3]_:]{

RIA),’

Y

it

=13

3} ELISA),*%1% western blot,** 312}

}o]

1

]_

¢

-
1o

°©

to] AlAF P21 A 7S (fibrosis) o]t}
A E4dol
o]

°©

a
2]

[}
[e]

=}
2l
£

2E!

Z]

o

NS EHOIY et
o

At A e
9]

(gliosis)e] A7 A

A Sa o
of $iirk. 1y A AAH o=

2 oY

En

vl & 712] 3] (high performance liquid chromatography, ©]

A7 A gake] A"
7] $13toltt.
(radioimmunoassay,
immunoabsorbent assay, ©|

L
RN

il w"
: %
C
7o M o))
n x T
0 N
i i
Aol
P A
ﬂﬂnﬂl LeLaN ‘m#!
AR o
o oup B

mjy
oF IH )
o xR
= U
T AR W
W o
® o ©
0 ﬂ__lﬂ M
el
= S B
= ®

m N
] o &
o W
o]
—_ T o)
ﬁ o% TR
W A=
ol
)

F717F olga, feAd @

°©

stu

1€ o= ¢

A

A A

o

i

1

o] o}H7] wZdH

o



o] A

[e)

= 9O
==

3174

}

9
pl

A3

A
h=

b2k (hyaluronic acid)# o (collagen)o] ¥hu e} 4ol )7}

[e)
=

l

o

G S G S
T W B% AR I Il o
oW N HO % ol Wﬁ
.=
T dd L e
‘m_r fi%e) —
oF ﬂ ﬂ o] L:m oo m N M_m ,wu_u
_— -~ T o T "
- 2 ,ﬁ HT_ o
ﬂ%%ﬂ@%%ﬁﬂ%
- e ° oy M oo
o B oy B oo g PE oo
,Dl o B wu o_ . o= b :i T
= m N ‘m.M ‘UI file) ﬂL W: 6T !
Rw o & X5 MW a
oR ‘..._WM = Qv &oo MM gl MM _nﬁ 7o xr
C AP wT e oo M
e = N oy o N ar n| E
— ¥ " W 2o LoD oq
S W~ ™) . Tk =
ooy ~ T i SO
R O R
1 o MIM OM T ™ o} K y M ,.M.o
bS —
X W A oﬂ1_ M ﬁﬁﬂ ool N =p
W wE R E = ow T
e e T NP R 2
~~ Ln_ ~ f 3
W d
M mﬁ MO = = Mum gL WM wﬁ X2k
,%l ‘M h ﬁ%o oF w5 W7H = .
=) WT o o TN T o=
; oo ow N T MR D
~ B 7T T (= i &
cmo /) o o o r U ol
oA e do o N TOE M) o



I A5 9 ¥

. 5

e felAEgey feAAdtor FAUAES APLe BAER

4 F FUAZ 2ml A% ATk BAE 494014 TIAZ BF 5854
(3]

140/90mmHgol dol et FHIFHFLS 250mg/dloldo]l  29olflaL
150-200mg/dle] 67 <]laL, 29 -S 150mg/dl o] ko] Itk HbAlcE 104 &
T 6.0mg/dlo)dollom, B AFEFo R Qe £ x| oFe A
o]t} (Table 1).
fxoz Aaldgol
5-7AIZE o] <kt 3tellA Al HAE AUt duFe 234y A
71995 (pH 3-10; 8-18% gradient) & & 2] a}Ath. & 42 Coomassie

Ar
1o
i
riet
ok
A
o,
zQ
rlr
o
N
N
ol
riet
X
1o
>
‘{

blue-stained gel cutting, trypsin digestion, MALDI mass spectrometry,

Q-TOF Fo& A3t

2. AW
7b el A A 271

Abg b ] FE Al Tl A BAS fElA FEAdAss AAT
u 5 39tE B(YOU's bottle, 2-8AIF 2001 55)S A EA 719}
= 2 AAg & AQAFHsAY (Figure 1).



GoAE AR wA

souens gl 4E3t7] A FUAE BHS] SolsA A
dafor . feAE RLAF HLFEN0] HF FHHo] ek 1A
° ool ge v PelE welst Jow wusgon webd o

aHow AAT = e Yol Faste. nREADTE A AT
WH o 2 1,000,000 cut-off #-& o]8-33it) (Figure 2). ©] W2 4 ml9]
FElAE 16mlY SF5=2 gA38ko] 1,000,000 cut-off 9ol &= FH|
go] 4TeA 8,000rpm £x= 2A7F 4@ staL o] A& 33] wHEa}

] 1,000,000 o’ ¥+= A S wAES] AFolE o]&ato] Al

O:

TR A4S 9k dilAe Img/ml ool Fgsich o
S FE317] 98 WA AE e 3uid TCA/cold acetons 3 7Fste] &
o3l TCAS A7) 218l cold

aceton®.Z 23] HFESFe] AHSlar, dol Sl acetons Aol A FHbA|
Zoh & E L 10uL9] 10% SDS¢9F 2.5% DTES #7Fske] 100T oA 51
¢ 321 % 400uLe] sample buffer(9M Urea, CHAPS, 0.3% Ampholytes,

DTE, Bromophenol blue)E H7}sfe] 1|51t}

2}. IEF (Isoelectronic Focusing) %A
il o] pHel| whel o] Fe = A e HAE 400uL¥ IEF E



glojell ¥ar, 1243&Qt 25mAe] A =5 w(strip)e] Aol dujdo] A1

SRS 9t 28 F 1745k 250V AT Fol AnE gulgo)
¢

|

n}. Acrlyamide gradient gel A7]o]% ©hHA

oz Foll Yebhd TFAN &S Zh= 8%-18%2] acrylamide gradient gel
< J4% F IEF d7|ols A7 wE o] 239 H7|olsS AT
2A17F 30 EoF A 7 3mAY HAEE + 5 A 6A%F ot A T

50mA% AL Fol wuAe Eaeel ulel o] %S At (Table 2).

vl A1 oA
Coomassie Blue G250< ©]-&3lo] Ao HAX dwdS st 4= 3]

=% gastn AE Aok

Ay g Fizte]  FHAE 2xY AVdEs A F
Phoretix A2~ E¢|o](Nonlinear dynamics, USA)Z #A1&le] WHalw ol

4 T s

gatolct. FFEA 7= 100ppm  olske] AHIEE YERY=  Matrix
assisted laser desorption ionisation (MALDI) mass spectrometry©]™, &
AlE Hefol= AP MassLynx® ©]-&3te] dlojelwe] 2 g3l A}

o wA Yot



Ak Q-TOF #417] #4

MALDI spectrometry® +4% @iz woy gt gz =485 9
A Q-TOF #A71& o]&ste] dWld AEds AAso. 47+

ESI-TOF MS/MS¢} Waters Capl,.C 52 m/z range 400-1800 ©]”%ol
A HolHE A o] do]g+= MASCOT search engines AFg-3}¢]
NCBInr #o]Ej#o]AE A3}t



Table 1. Laboratory data of the patients with proliferative diabetic

retinopathy patients whose vitreous samples were used in this study.’

H Wt D BP FBS HbAlc T-chol TG  HDL LDL BUN/Cr

No A (em) (k) i (rs) (mmHg) (mg/d) (%) (mg/d) (mg/dD) (mg/d) (mg/dD) (mg/dD)

1 M54 161 59 + 17 110/70 255 103 163 293 38 134 26.5/1.8

2M54 170 71 - 30 130/93 162 9.2 218 150 31 157 14.0/1.0
3 F61 155 55 - 15 130/80 183 8.0 175 190 32 105 20.1/2.0
4 F/68 158 54 - 20 130/80 153 8.5 159 269 25 9% 9512
5M71 160 60 - 15 140/90 185 7.5 152 173 34 98 14.3/1.2
6 M54 169 69 - 20 130/80 156 8.3 114 71 35 67  10.6/0.9
7M52 176 73 - 20 130/80 112 9.4 178 48 46 90 13.6/17

8 MM49 175 74 + 28 150/100 139 7.2 189 90 63 9% 18.8/16

9 F/65 162 56 + 15 160/120 197 8.9 202 220 37 183 15.2/1.7

10M/57 153 51 - 20 130/80 296 8.3 175 62 48 108 18.1/1.3

"This table uses abbreviated words : S/A (Sex/Age), Ht(Height),
Wt(Weight), FHx(Family history), D(Duration), BP(Blood pressure),
FBS(Fasting blood sugar), T-chol(Total cholesterol), TG(Trigriceride)
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Figure 1. A) You's bottle (Eyegene inc. product) for collecting
vitreous sample. B) Collection of vitreous sample during operation

using You's bottle.
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Figure 2. Microfiltration disc with 1,000,000 cut off (TQPL, UK).
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Table 2. The composition of acrylamide gradient gel from 8% to 18%.

Composition 8 % 18 %
Acrylamide Stock (30% T, 2.67% C) 69.16ml 139.36ml
Glycerol X 52.52ml

Distilled water 122.72ml X

1.5M Tris-Cl (pH 8.8) 65ml 65ml

10% SDS 2.6ml 2.6ml

10% APS 1260ul 1260ul

TEMED 125l 125l
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(Table 4). )] ko]t ple vlolE o] =(SwissProt.) ek 7]

L FuPEFAA BE WsE B o

o9t 2ol AT WYL W FuFUEE fEANA FH vl

il
i)
iyl

¢

&< alpha-1l-antitrypsin, fibrinogen gamma chain, LOMP protein,
alpha-18-glycoprotein, complement Cs & C4, Ig gamma-1 chain C
region, zinc alpha-2-glycoprotein, carbonic anhydrase I, guanylyl cyclase
actining protein 2, hemopexin, keratin type II cytoskeletal 1,
antithrombin III, serine/threonine protein phosphatase 2A, transitional
endoplasmic reticulum ATPase, Ig A alpha-2 chain C region,
apolipoprotein A-1 & IV, dual specificity mitogen-activated protein
kinase 722 & 19&°|t} (Table 5). Ht|2 TS feEAldA 7
23 @bl zl e PEDF(pigment epithelium derived factor), transthyretin, Ig
kappa chain VII region, Ig kappa light chain®. = & 4= ©]lt} (Table

6, Figure 7).
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Figure 3. Two-dimensional electrophoresis image of the vitreous
with proliferative diabetic retinopathy before using 1,000,000 cut off

membrane does not show the details of the protein spots.
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Figure 4. Two-dimensional electrophoresis image of the vitreous
with proliferative diabetic retinopathy after using 1,000,000 cut off
membrane shows the detail of the protein spots. Vitreous map with
numbering after image analysis have the spots which show the
difference of density between the control vitreous and the vitreous with

proliferative diabetic retinopathy.
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Figure 5. Two-dimensional electrophoresis map of the control
vitreous. Color boxes show the altered proteins between the control

vitreous and the vitreous with proliferative diabetic retinopathy.
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Figure 6. Two-dimensional electrophoresis map of the proliferative
diabetic retinopathy vitreous. Color boxes show the altered proteins

between the control vitreous and the vitreous with proliferative diabetic

retinopathy.

_20_



Normal PDR

Complement C,

Antithrombin, PEDF,
Alpha—1—antitrypsin

Apolipoprotein

Apo J

Ig A

Figure 7. This picture shows example of the protein alteration in the
vitreous with proliferative diabetic retinopathy. Some proteins in the
vitreous with proliferative diabetic retinopathy vitreous (in the boxes)
including complement Cs, antithrombin, alpha—1-antitrypsin, IgA show
up-regulation and others including pigment epithelium derived

factor(PEDF) show down-regulation compared with the control vitreous.

_21_



Table 3. Identified proteins in the vitreous with proliferative diabetic

retinopathy from each spots on the 2-dimensional gel.

Spot o ) Accession Cov ® Matching MOWSE
. Identified proteins ) ) T/Mr/pl
No. No. %  Peptides Score
1 Fibrillin 1 P35555 3.8 9 8.47E+03312315/3.8

2 Alpha-1l-antitrypsin Q7MOE1l 33.97 11  3.26E+0846737/5.5
3 Alpha-1l-antitrypsin Q7MOE1 40.91 15 1.72E+1246737/5.5

4 Alpha-1l-antitrypsin Q7MOE1 40.91 14 2.52E+1146737/5.5

5
Fibrinogen gamma
] P02679 25.63 9 1.23E+0649482/5.8
chain
7 LOMO protein QIUQMbH 11.42 6 7.37E+0489665/5.8
8
9 Serotransferrin P02787 15.76 13 4.07E+0877050/7.2

10 Alpha-1B-glycoprotein P04217 22.15 8 3.49E+0551941/5.9
11 Alpha-1B-glycoprotein P04217 26.79 9 5.72E+0651941/5.9
12 Complement C4 P01028 9.71 11 3.63E+08192336/7.2
13 Complement C3 P01024 19.3 23  2.57E+18187165/6.3
14 Complement C3 P01024 23.27 30  8.93E+24187165/6.3

15 Complement C3 P01024 20.63 25  4.91E+20187165/6.3

16 Hemopexin P02790 19.48 9 1.22E+05 51677/7
17 16.63 8 3.29E+0447883/6.6
Hypothetical 80.6kDa
18 . Q9UGO2 20.11 9 1.50E+06 80584/9
protein
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19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34
35

36

37

38

39

KIAA1642 protein
Serum albumin
Serotransferrin
AntithrombinIll

AntithrombinIll

AntithrombinIll
Serotransferrin
Serotransferrin
Serum albumin

Alpha-1-antitrypsin

Ig gamma—1 chain C

region
Fibrinogen gamma

chain
Pigment epithelium

—derived factor
Pigment epithelium

—derived factor

Pigment epithelium

—derived factor
Pigment epithelium

—derived factor
Pigment epithelium

—derived factor
Pigment epithelium

—derived factor

QI9H254
P02768
P0O2787
Q13815

Q13815

Q13815
P02787
P0O2787
P02768

P04217

P0O1857

P02679

Q13236

Q13236

Q13236

Q13236

Q13236

Q13236

12.52

20.36

22.92

26.08

25.22

38.36

12.18

11.6

28.41

40.91

28.48

32.95

31.58

21.29

19.62

31.58

21.29

21.29

17

11

14

11

11

15

14

16

11

13

13

6.75E+ 13225405/5.5
7.16E+0669367/6.2
3.33E+0977050/7.2
2.42E+0752603/6.7

6.25E+0652603/6.7

7.42E+0952603/6.7
1.37E+0677050/7.2
3.37E+0477050/7.2
1.03E+0969367/6.2

5.71E+1246737/5.5

6.15E+0536106/8.6

9.32E+0749482/5.8

2.87E+1046329/6.1

7.66E+0546329/6.1

2.72E+0546329/6.1

2.87E+1046329/6.1

7.66E+0546329/6.1

7.66E+0546329/6.1
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40

41

42
43

44

45

46

47

48

49

50

51

52

53

54

55

56

o7

58

59

60
61

Alpha-1-antitrypsin
Serotransferrin

Serotransferrin

Apolipoprotein A-IV

Apolipoprotein A-IV

Apolipoprotein A-IV
Serum albumin
Serum albumin

Serum albumin

Keratin, type I
cytoskeletal 10

Zinc-alpha-2

—glycoprotein

Actin, gamma-—enteric

smooth muscle

Serum albumin

Serum albumin

Complement C3

Transthyretin

Celldivision protein

kinase3

Serum albumin

Q7TM4RZ

P0O2787

P0O2787

Q15969

Q15969
Q15969
P02768
P02768
P02768

P13645

P25311
P12718

P02768

P02768

P01024

P02766

P0O2768

23.92

9.03

16.76

40.4

45.71

37.37

11.66

13.96

13.46

10.79

34.58

18.88

12.32

12.81

10.34

49.66

26.23

12.48

10

15

18

14

10

15

3.09E+0546737/5.5
1.28E+0477050/7.2

3.80E+0677050/7.2

1.84E+1045371/5.4

1.03E+1245371/5.4
3.44E+0945371/5.4
1.14E+0469367/6.2
2.59E+0469367/6.2
1.05E+0569367/6.2

7.44E+0359519/5.2

4.82E+0633872/5.8
5.33E+0341877/5.4

5.98E+0469367/6.2

2.57E+0469367/6.2

4.49E+ 12187165/6.3

1.37E+0615887/5.7

1.44E+0435046/9.1

5.36E+0369367/6.2
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62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

7

78

79

80
81
82

Serum albumin

Kertin, type Il
cytoskeletal 1

Serum albmin

Carbonic anhydrase I

Prostaglandin—-H2

D-isomerase
Prostaglandin—-H2

D-isomerase
Ephrin B-2
Prostaglandin—-H2

D-isomerase
Guanylyl cyclase

activating protein 2
Guanylyl cyclase

activating protein 2
Guanylyl cyclase

activating protein 2

Serum albumin

Apolipoprotein A-1

Apolipoprotein A-I

Plasma glutathione

peroxidase
Plasma glutathione

peroxidase

Hypothetical 82.6kDa

protein

Transthyretin

P02768

P02768
P00915
P41222
P41222
P52799
P41222
QIUMX6
QIUMX6
QIUMX6

P02768

QIUCSS

QIUCSE

P22352

P22352

QIUGOZ

P02766

15.27

25.04

16.09

50.38

32.63

32.63

17.72

32.63

24.62

24.62

24.62

14.94

48.31

35.4

42.04

14.84

85.71

15

16

10

3.00E+0669367/6.2

7.73E+0765887/8.4
3.49E+0569367/6.2
4.19E+09 28739/7
1.00E+0521029/8.1
1.00E+0521029/8.1
9.20E+0336923/9.2
1.00E+0521029/8.1
1.88E+0423347/4.7
1.63E+0323347/4.7
1.88E+0423347/4.7

1.18E+0469367/6.2

3.00E+ 1030778/5.7

1.70E+1130778/5.7

2.35E+0525506/8.4

1.00E+0725506/8.4

6.86E+0682643/8.9

2.48E+1015887/5.7
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83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

Transthyretin P0O2766
Transthyretin P0O2766
Transthyretin P0O2766

Hemoglobin alpha
] P01922
chain

Hemoglobin beta chain P02023
Hemoglobin alpha
P01922

chain
Mammalian inositl

hexakisphosphate  Q9UHHY9
kinase 2
DJ254P11.1 Q9H575

Serum albumin P02768

Serum albumin P02768

Protein-tyrosine—phos
Y PROSP 199952
hatase

Serine/threonin protein
Q15172
phosphatase 2A

Serum albumin P02768
Serum albumin P0O2768
Alpha-1-antitrypsin P04217

Alpha-1-antitrypsin P04217

Keratin, type I
cytoskeletal 1

Alpha—-1-antitrypsin P04217

Alpha—-1-antitrypsin P04217

48.3

48.98

49.66

55.32

62.33

48.94

13.15

46.96

11.99

18.39

8.08

16.05

11.99

21.18

33.49

35.89

25.66

33.49

28.23

10

12

14

14

12

13

11

3.79E+0415887/5.7

4.41E+0515887/5.7

3.79E+0615887/5.7

7.09E+04 15126/9
2.76E+0715867/7.3

1.81E+04 15126/9

2.00E+0249180/6.9

4.72E+0312676/4.8

2.63E+0469367/6.2

4.04E+0569367/6.2
2.24E+0250384/8.4
2.10E+0456194/6.6
2.63E+0469367/6.2
1.66E+0869367/6.2
1.01E+1146737/5.5
2.93E+1046737/5.5
2.21E+0865887/8.4

8.16E+0946737/5.5

2.31E+0846737/5.5
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104 Serum albumin
105 Serum albumin
106 Keratin, type I

cytoskeletal 1
Ig gamma-—1 chain C

107 )

region
108 DJ393D12.1
109 Transthyretin
110

P0O2768

P02768

P01857

P02766

21.84

18.06

17.57

27.88

14.78

12

10

4.35E+0669367/6.2

2.92E+0669367/6.2

8.85E+0465887/8.4

3.22E+0536106/8.6

1.85E+0354781/6.5

! Spot number refers to the numbers assigned in Figure 4

2 Accession number in SWISS-PROT and TrEMBL database

3
Sequence coverage

* Theoretical p/and Mr
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Table 4. Identified 36 proteins in the vitreous with proliferative diabetic

retinopathy. Isoproteins from Table 3 were considered as same protein.

No. Identified proteins1

—

Actin, gamma-enteric smooth muscle

2 Alpha—1-antitrypsin

3 Alpha-1B-glycoprotein

4 Antithrombin III

5 Apolipoptotein A-I

6 Apolipoprotein A-IV

7 Carbonic anhydrase I

8 Celldivision protein kinase 3
9 Complement C3

10 Complement C4

11 Epherin B-2

12 DJ254P11.1

13 DJ393DI2.1

14 Fibrillin 1

15 Fibrinogen gamma chain
16 Guanylyl cyclase activating protein 2
17 Hemoglobin alpha chain
18 Hemoglobin beta chain
19 Hemopexin
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20 Hypothetical 80.6kDa protein

21 Hypothetical 82.6kDa protein
22 Ig gamma-1 chain C region

23 Keratin, type I cytoskeletal 10
24 Keratin, type II cytoskeletal 1
25 KIAA 1642 protein

26 LOMO protein

27 Mammalian inositol hexakisphosphate kinase 2

28 Pigment epithelium-derived factor
29 Plasma glutathione peroxidase
30 Prostaglandin—-H2 D-isomerase
31 Protein—tyrosine phosphatase

32 Serine/threonin protein phosphatase 2A

33 Serotransferrin

34 Serum albumin

35 Transthyretin

36 Zinc—alpha-2-glycoprotein

alphabet order
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Table 5. Up-regulated proteins and their expected functions in the

vitreous with proliferative diabetic retinopathy.

Molecular Expected functions in the
Identified protein mass pl Maches vitreous with proliferative
(DA) diabetic retinopathy
anti—angiogenesis, vitreous
a-1l-antitrypsin 46737 5.5 15 hemorrhage, vitreous
traction
Fibrinogen .
) 49482 5.8 9 vitreous membrane
gamma chain
LOMP protein 89665 5.8 6
a-18-glycoprotein 51941 5.9 9
immune related
Complement C4 192336 7.2 11 ) .
inflammation
immune related
Complement C3 187165 6.3 23 ] .
inflammation
Ig Gamma-1 immune related
] ) 36106 8.6 6 . )
chain C region inflammation
Zinc . . .
) 33872 5.8 10 antiproliferation
a-2-glycoprotein
Carbonic ) )
28739 7.0 9 protection of retinal edema
anhydrase 1
G lyl 1
HANVIYE CYCHASE oss47 47 4

actining protein 2
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] neuroprotection,
Hemopexin 51677 7.0 9 . .
antiinflammation

Keratin, type II
65887 8.4 6
cytoskeletal 1

. . hypercoagulation,
Antithrombin III 52603 6.7 11 B ]
antiinflammation

Serine, threonine

. antiapoptosis, cell survival
protein 56194 6.6 5

in hypoxia
phosphatase 2A
Transitional
endoplasmic 89322 5.2 6 increased metabolic activity
reticulum ATPase
Ig Alpha-2 chain immune related
] 50581 9.34 5 ) )
C region inflammation
Apolipoprotein retinal exudate, retinal
45371 5.4 18
A-IV edema
Apolipoprotein retinal exudate, retinal
30778 5.7 15
A-1 edema
Dual specificity retinal cell damage,
mitogen—activated 47485 9.5 5 antiapoptosis of vascular
protein kinase 7 endothelium
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Table 6. Down-regulated proteins and their expected functions in the

vitreous with proliferative diabetic retinopathy.

Molecular Expected functions in the
Identified protein  mass pl Maches vitreous with proliferative
(DA) diabetic retinopathy

Transthyretin 15887 5.7 10 decreased retinol cycling

PEDF (pigment

epithelium derived 46329 6.1 13 angliogenesis
factor)
Ig kappa chain immune related
. 25506 8.4 10 . )
VII region inflammation
Ig kappe} light 89643 8. 10 i@mune reliated
chain inflammation
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FEE Fol A Ferl TN olnd Bl wAddEn
Hast wPdd Mf(collagen fibril) ThS AsHA =&, Eo)
A S UFEA EAE FoIRVIHAl HAstE fFE A &H s Y
A7} F7e weA B o] Zrletd o9k o] felAle] FHT
Z7F 9oL olw A2 TAA He WAdo] dojubA H= Zloth

Ao dE= FH @A ELISA(enzyme-linked immunosorbent

Y
ol

],

PN

T

=
T

Y
o, 2

4
2

analysis)® =431 w albumin (293+/-18mg/l), transferrin
(73.7+/-6.6mg/1), immunoglobulin G (33.5+/-3mg/l), alpha 1-antitrypsin

(14.1+ /- 2.9mg/1), alpha 1-acid glycoprotein (4+/-0.7 mg/l) % lactoferrin

(<50ug/Do]th. !0 B o Jroj A= Ae A P wild F 36714

S HEHsg e ol ol A FElAe vuds u YRdHEI

QAN FHE GMAe 195 Foln, 1A% UL 4TI
WA 2k wudel ER% SAES dopr et 9 Aol

Antitrypsine 7Foll A "FE 0] X|= glycoprotein & 394719 o}u] Ak o 2
TAH AL FAFLS 51,0000t o] A2 dNollA S8 TE e g A
A A (antiprotease) = ZHg3l=d] FE leukocyte elastaseE <A gk}
Alpha-1-antitrypsin 23 °] 2™ leukocyte elastase”’} 2ro] Al ¥ T
of WS FIYAA HU|FS dor|7|% st} HoA T neutrophil
chemoattractant® 2Fg3l7]1%= 3doh!”  Sae]  oxidizing agentE9]
antitrypsing &4 3AA #H7]F9] f2le] & $ k' by} #AF g
Ao o AL dAstE madrb ok skl
Antitrypsin®] f2|Ao A= o9} 12 7]TS H ]
A A RAAS} e BRegas g8 AN FACdA
antitrypsin®] A @A dgtol] = A€ v gl Yy 7
S &

hube] gkapo] whubEt Mol A trypsind AMSE @A RS E
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A7 EAEeH o
vitreoretinopathy) & Yo% X
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o A5 4o AHAA AlAE(photoreceptor cell)?] 7|5 FolE 7AHS %
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Abstract

Proteomic analysis of the diabetic retinopathy vitreous

Sung Jin Lee
Department of Medicine

The Graduate School, Yonser University

(Directed by Professor Oh Woong Kwon)

This study analyzed protein alterations between the normal vitreous
and the vitreous with proliferative diabetic retinopathy by proteomics to
find the proteins which may elicit diabetic retinopathy.

Two—dimensional electrophoresis was used to make the protein map.
Image analysis between the spots on each gels by a proteomics based
approach were used to reveal vitreous protein alterations which may
elicit proliferative diabetic retinopathy. MALDI-TOF/ESI-TOF mass
spectrometry also was used to identify altered protein spots on the gel.

Of the 110 different spots on each gels, 36 different proteins were
identified and among them 23 proteins were altered in the vitreous with
proliferative diabetic retinopathy compared with normal vitreous.
Nineteen proteins including alpha-1-antitrypsin, Ig G and A, and
complement C3 and C4 were increased in the vitreous with proliferative
diabetic retinopathy and 4 proteins includng pigment epithelium derived

factor were decreased compared to the normal vitreous.
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The authors found that pigment epithelium derived factor may be the
key protein that induces the neovascularization in the vitreous with
proliferative diabetic retinopathy. Increased levels of Ig G and A and Cs;
and C4 i1s thought to be related to the autoimmune inflammation in
early diabetic microangiopathy. Furthermore, proteins such as
alpha-1-antitrypsin may contribute to protective functions of the

1schemic retinal cells.

Key words : analysis, diabetic retinopathy, electrophoresis,

MALDI-TOF, protein, proteomics, vitreous
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