SUPPORTED BY

Research to Eationa\

e
Prevent nstitute

ISTITUTES OF REALTH

ntitative Pr mic Analysis of
3 Cleveland Clinic Quantitative Proteomic Analysis o

John W Crabb, Ph.D.
CrabbJ@ccf.org

Glaucomatous Rat Retinal Ganglion Cells Biindness [l e

John S Crabb’, Xianglin Yuan’, Galina Dvoriantchikova?, Dmitry Ivanov?, Valery | Shestopalov?, John W Crabb3

1Cole Eye Institute, Cleveland Clinic, Cleveland, OH; 2Bascom Palmer Eye Institute, Miami, FL; 3Chemistry, Case Western Reserve University, Cleveland, OH.

Abstract Results

i o s Table 1 Table 2 Table 3
gy Mean IOP per Experimental Glaucoma Group Relative Abundance of Proteins in Abundant Proteins in Rat Retinal Cells
o i i SwissProtein Protein Ratio Sequence
oo e - Glaucomatous Number Mean IOP Glaucomatous Rat Retinal Ganglion Cells issprotein protein o FrotoinRatio © Puatie e Seavence
ok cothymosin algha, and cainexin Animals Integral Hg-days
ottty ot Gy = AbundentnGleucamgous Racs
Concumons: Tese 1 6 382443 Voliage-dependent anion.-selectve channel potein 2 123 017 oo 20.1%
ot Foress Aldose reductase 120 002 006 3 85%
omenaei Reltionsip: .. Crt. Noo: X. Yuan, None: . Dvaanchkora,Nor: D v, Non: 1 Shespal None . s, Alrgn G 2 6 387 +49 Pe2069 Ubiquitin 120 012 0.009 7 8%
‘Support: NI EYD17991, EYO18147, EY14239, EY15638, Ohio BRTT 0529, Possibly Abundant in G}aucnmaws RGC:
3 6 369 + 59 Q9ER34 nitate hydratase, mitochondrial 1950 058 - 2 33%
P52555 Eraooams retesm e ERp29 179 004 - 2 9%
4 4 33841 Qowvzs Poly(U) binding-spicing facor PURGO 133t 002 : 2 27%
P41516 NA topoisomerase 2-alpha 128 024 - 2 2%
H P11030 Acyl-CoA-binding protein 126 0.07 - 2 18.4%
ntroauction PE6376 ‘Adylphosphatase-1 125 029 - 2 202%
PB408 Enhancer of udimentary homolog 123 012 2 T63%
conTroL GLAUCOMA B GLAUCOMA CONTROL E H Pi1232 Thioredoxin 121 002 : 2 210%
HE Qs21F4 Heterogeneous nuclear ribonucleoprotein L-ike 119 002 - 2 25%
T P POGES ‘Sodiumipotassium-transporting ATPase subunit alpha-1 118 0.03 - 2 21%
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the molecular mechanisms of glaucoma. Laser-induced experimental glaucoma was used to
generate ocular hypertension in one eye and the contra lateral eye was used as a control.
RGCs were isolated by immunopanning. iTRAQ quantitative mass spectrometric analyses have
yielded preliminary proteomic results from a very small amount of protein.
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Figure 1. RGCs in Glaucomatous vs. Control Rat Retinas.

Unilateral laser photocoagulation of anterior angle tissue was used to induce
elevated IOP in one eye and the contralateral eye was used as a control. A,
Representative microphotographs are shown of control and glaucomatous rat
retinas taken at the same eccentricity from the optic nerve. Neurons in the
ganglion cell layer (GCL) are labeled with anti-NeuN antibodies (green). Bar, 50
mm. B, RGC loss approximated 40% in experimental relative to control retinas
(n=17) based on quantification of the NeuN-positive cells in the ganglion cell layer.
Mean IOP for the experimental animals is shown in Table 1.

The majority (~85%) of the 268 quantified
* proteins exhibited little quantitative
difference between the glaucomatous and
control preparations, suggesting these
processes generally reflect RGC biology.

Methods

Bioinformatic analysis suggests 13 possibly
significant pathway networks, with the
highest scoring networks concerned with
RNA post-translational modification,
hematological disorders, infectious disease,
genetic disorders, neurological disease,
protein folding, cellular assembly and
organization, immunological and
inflammatory processes.

Glaucoma Animal Model. Experimental glaucoma due to chronic ocular hypertension was
induced in Wistar rats (9 months old, 250-300 g) by unilateral laser photocoagulation of anterior
angle tissue (1). Contralateral eyes were used as controls. IOP was monitored in both eyes using
a TONOLAB retractable tonometer. A second laser treatment was performed 1-2 weeks after the
initial treatment if IOP elevation was not sustained. Retinas were harvested 4-6 weeks post initial
treatment from animals (n = 22) with integral IOP in the range of 300-350 mm Hg-days.

Isolation of Retinal Ganglion Cells (RGCs). RGCs were isolated from rat retina by
immunopanning using a modification of published methodology (2). Briefly, whole retinas were
incubated in the digestion solution containing papain (0.7 U/ml; Worthington, Lakewood, NJ) and
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iTRAQ labeling and SCX Chromatography. Glaucomatous RGC tryptic peptides were labeled = i posts e Seonde-binding protein (Tansduci betz) e on H o
with iTRAQ tag 117 and mixed with an equal amount of control peptides labeled with iTRAQ tag 80 - n: 268 proteins M 035331 Pyridoxal kinase 041 076 2 9.3%
115. The peptide mixture was fractionated by strong cation exchange (SCX) chromatography and mz:‘:r‘1 850 i Proin s (Giucomelcan) v o imean + 150 wih vl < .05 o Protain Quanifie = 268, Magn e rato= 1.0, Mo
fractions were collected at 1 min intervals and vacuum dried. SD: 0.15 k
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interval for 36 min. Samples were analyzed with a model 4800 MALDI TOF TOF mass ) " i .
spectrometer (Applied Biosytems) and identified using GPS Explorer 3.6 software (Applied 20 ® Three proteins exhibited greater abundance (~20%) in glaucomatous RGCs (p < 0.034)
Biosystems), Mascot 2.1, and the Swiss Protein database version 56.2. Database searches were Voltage-dependent anion channel protein, a regulator of ion transport in the mitochondrial outer membrane
restricted to tryptic peptides of rat sequences (7180 sequence entries) and mouse sequences Aldose reductase, a cytoplasmic enzyme involved in carbohydrate metabolism
(15980 sequence entries) with 2 missed tryptic cleavage sites allowed, precursor ion mass 0 . ' Ubiquitin, a cytoplasmic and nuclear protein that modifies other proteins with functional consequences.
tolerance = 0.8 Da, and fragment ion mass tolerance = 0.8 Da. Fixed modifications were selected 0 0.5 1.0 1.5 2.0 quitin, P P P q g
for iTRAQ N-terminal and e-Lys modifications and S-methyl Cys from SCX fractions. Met oxidation Protein Ratio © 10 additional proteins were_idenhﬁed thgt possibly are more abu»nd;nl in gla_uoomalous RGCs, including aconitase
was selected as a variable modification. hydratase, endoplasmic reticulum protein ERp29, and poly(U)-binding-splicing factor PUF60.
B ® Prothymosin, ~34% less abundant in glaucomatous RGCs (p value = 0.015), is a nuclear protein covalently modified

Figure 3. Distribution of Glaucomatous/Control
Protein Ratios from Rat RGCs.

Quantiative proteomic analysis of glaucomatous rat RGCs was performed
using iTRAQ technology, two and MALDI TOF
TOF tandem mass spectrometry. A total of 268 proteins were quantified with
two or more peptides from a small amount of RGC protein (~8 g total). The
distribution of protein ratios for the 268 quantified proteins is shown, along
with the median and mean values and the standard deviation (SD). The
relative abundance of all proteins quantified with two or more peptides is
presented in Table 2

Protein Quantitation. Quantitation required a minimum of two unique peptides per identified
protein, a minimum 95% confidence interval for the Mascot protein score and peptide Mascot ion
scores 2 25. After deleting outliers and multiple copies of the same peptide, peptide ratios were
normalized and SD and p values were determined. Protein ratios were determined in log space
and transformed for reporting.

with RNA and that may mediate immune functions.

23 additional proteins were identified that possibly are less abundant in glaucomatous RGCs including purine-rich
element-binding protein g, scaffold attachment factor B1, transducin beta, valyl-tRNA synthase, and pyridoxal kinase.

. Functional ion of proteins in rat ganglion cell was
performed with The Eroteln ANalysis THrough Evolutionary Relationships (PANTHER)
Classil System at www.pantherdb.org). For PANTHER analysis, SwissProt
accession numbers were converted to Entrez gene identification numbers using UniProt (available
at http://www.uniprot.org). Analysis of possible pathway networks involving the quantified proteins
in ganglion cells was performed with Ingenuity Pathways Analysis 7.0 (Ingenuity® Systems).
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The above distribution of protein ratios is near-to-normal but with some
spread below 1.0, suggesting reduced abundancy of several proteins in
glaucomatous refative to control RGCs.
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