iTRAQ Quantitation of Proteins following SDS-PAGE Fractionation
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Introduction. Age-related macular degeneration (AMD) s a slow, progressive retinal disease with muliple
genetic and environmental risk factors and is the leading cause of legal blindness in the elderly population of
developed countries. Bruch’s membrane, the extracellular matrix between the refina and blood bearing
choroid, becomes thicker and less permeabilty with age. The purpose of this study was to quantify proteome
changes in Bruch's membrane associated with AMD using iTRAQ technology and SDS-PAGE as the primary
fractionation method.

Methods. Samples of Bruch's membrane (4 mm trephine discs) were isolated from the macular region of
human AMD and non-AMD donor eyes. Proteins were extracted in SDS and AMD and non-AMD samples.
fractionated by SDS-PAGE in adjacent lanes. _Gel bands were excised, digested in situ with trypsin, peptides
extracted, labeled with ITRAQ tags, and labeled peptides from gel bands corresponding in apparent mass
mixed together and analyzed by online LC MS/MS with a QTOF2 mass spectrometer. LC MS/MS analyses
were compared with and without SCX cartridge clean up. Proteins were identified using the Mascot search
engine and the SwissProt protein sequence database. Analysis of iTRAQ labeling by QTOF2 MS utiized a
script written in Perl.

Preliminary Data. Relative quantitation has been obtained for Bruch's membrane proteins from 10 AMD
donors fractionated individually by SDS-PAGE adjacent to an age-matched non-AMD sample pooled from 10
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i mt i lue > 1 indicate greater abundance in AMD than non-AMD Bruch’s membrane. The position of gel molecular weight markers are
Applications of iTRAQ technology are increasing in quantiative proteomic studies using mass spectrometry. While conventional iTRAQ technology involves only one ITRAQ labeling The X axis denotes iTRAQ value and the Y axis denotes gel band numbers. iTRAQ val
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detergent solubilized proteins by SDS-PAGE prior to tryptic digestion and iTRAQ labeling and describe here

the advantages and disadvantages of this approach to iTRAQ relative quantiation. Bruch's membrane
proteins from human donor eyes with and without age-related macular degeneration (AMD) were used in this
Study. Quantitative analyses of other Bruch's membrane samples using conventional ITRAQ technology
following SCX chromatography was performed in a separate study (Yuan et al., 2007).
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M ETH o DS ok P il ) 1o w2 25 0 b s o1 w
i e
o @ A& & @ & & 4 i &
Human Tissue Procurement. Eyes from 10 normal human donors and 10 AMD donors were used in o o o T o e i e T T i
this study. Normal eyes were obtained through the Cleveland Eye Bank, (Cleveland, OH), or the tcenior - prten ter RO M R0 en D Ner RO M ®D N RO Mer R0 M mm o N om0 M e WS sme gwen sk
National Disease Research Interchange (Philadelphia, PA). AMD donor eyes were from diinically pmzs s 22w I sew 26 ows 1o mo% 1% T 18 sl sSw% s s 26 mew R 0 W s Figure 4. SDS-PAGE Distribution of iTRAQ Quantitation
diagnosed patients registered through the Eye Donor Program of the Foundation Fighting Blindness, Inc. Pists Crerin 1o FE R N ECEEEEE] B £ Compl tC3
(Owens Mills, MD). Eyes were enucleated between 1.5 and 7 hours after death and frozen in liquid Boiats Gyt 5 Setew 1% oon im mew 1w mew 1w 0 e i omen in dow n o wer in dem e om0 s of Complemen
nirogen Piita Compenanioona 146 4w 1% Mion ds wew 1m men s O B e e dm o dMew Im dawm e med 1e 0w d0 som o C3iTRAQ quantitation is shown for individual gel bands from n = 10 AMD Bruch's
P overs s I 33 S 03 T et e aonS: POt ComperinGor 143 M 17 e iy mom om  Bom o m 1% ;e 0@ o iy Bom 4 R 1w 0m b wa ik i membrane donors. The X axis denotes (TRAQ value and the ¥ axis denotes gel band
uttons per sample) were solubilized in 2% 3 mM Tris-HCI, 1 mM dithiothreitol containing Fozsti Aptacostain B chan 08 WIO% 125 210% 373 178K 087 13 dE% 088 1643% 128 G250% 130 00N 121 290% 143 o0s 0 numbers. Vertical red lines represent iTRAQ value at 0.75 and 1.25. The age and gender of
protease inhibior cocktail and phenyimethyisulfony! fluoride. Soluble protein was quantiied by the BCA 050 P : U o man om o men e S NG 0m mmn om o ae a wew im0 om0 Mean / RSD 1 - 1.46/35% 244141% the AMD tissue donors are_shown. The upper 4 panels represent intermediate stage dry
assay using as a reference, amino acid analysis quantified bovine serum albumin. Bozris V5 Sokm 1 amrm 0% sw 2% samdm 0% Ti o Mre 100 mrw 110 S0m 0 2erw 109 oam 120 s 10 adamg - . AAMD donors and the lower 6 panels are from late stage, advanced AMD donors. The overall
amounts of each non-AMD Bruch's membrane préparation were pooled to yeld a single non-AMD donor it o mm om Gwn tu wen te sew iu W e Game G G G SN0 0 @R M 0% 0 4R ugt - vorage TTRAQ anc RSD valLcs are showm at e botor of oach panel, ITRAG valls bars
reference sample. Each AMD preparation (~50 ug) was fractionated by 1D SDS-PAGE according to * Among 302 proteins quantified in Bruch's membrane following SDS-PAGE, ~4% were quantified in all 10 AMD samples with average iTRAQ ratios = 1.2. Several inflammatory proteins. e = s are also labeled with RSD. Red arrows represent the calculated mass of the C3 alpha (~110
Laemmii on a 4-20% acrylamide gradient gel (8 cm x 8 cm x 1.5 mm) immediately adjacent to the pooled (eg. TIMP3, vironectin, clusterin, Complement C3 and Complement C9) appear to be elevated in AMD Bruch's membrane. These resuls agree with similar TRAQ analyses using SCX 1007 KD) and beta chains (60 kD),
non-AMD reference sample (~50 pg) and stained with Coomassie blue (Code Blue, Pierce). fractionation (Yuan et al,, 2007). This observation is consistent with genetic evidence implicating inflammatory processes in AMD pathophysiology. No proteins were clearly less abundant 5 [on
Tryptic Digestion and iTRAQ Labeling. Gel bands were excised from the top to the bottom of each in AMD Bruch's membrane. —4 22 While 8 of the 10 AMD samples exhibited increased complement C3 in AMD Bruch's
lane, proteins were reduced, alkylated with iodoacetamide, digested in situ with trypsin overnight at 370C. ® membrane, a pattern of C3 molecular species was not apparent.
overnigh, and peptides were extracted and dried (Bhattacharya et al, 2005). Tryplic pepldes were o Lo g
redissolved in 167 mM TEAB containing 66% ethanol and sufficient amount of one of four amine specifc,
isobaric iTRAQ tags according o the vendor. Table 3. Quantification of Molecular Species 25
Mass Analysis and lion. The iTRAQ-labeled from the AMD 2 ™
and reference sampies from gel bands of corresponding apparent mass were mixed 1:1 and analyzed by TIMP-3  Vitronectin _a-Antitrypsin  C9 :
onine reverse-phase LC MS/MS with a QTOF2 mass spectrometer. LC MS/MS analyses were D D e ] - s 11 Bu
compared with and without SCX cartridge clean up following iTRAQ labeling. Proteins were identified GoiBana#  Nom RSD  Nom RsD AMD oen Nen  Rsp 0 T et
using the Mascot search engine and the SwissProt database. Quantitation of iTRAQ labeled peptides AMD AMD Non-AMD AMD | 720 sie)
utilized a visual basic program available at (Crabb etal., ; li: x;‘: ;x 1:1 ?ss 1:: o o o o
2007) z W am RS 171/53%  0.88/23% 1.34/30 % 1.65/36 % 13/31% 1.84/26 %
: ol s e e
s S om o FE .
> » > - » » - - H e 0w 0w Overall RSDs for iTRAQ values for TIMP-3, vitronectin, a- - - - - - - - - - - - - - - -
REFERENCES 8 050 antitrypsin and complement C9 ranged from 28% to 65%, co c S S
o o o oo demonstrating a wide spread per protein. However, the N L U | N
N oa o Average RSD per band is much smaller, ie, 15% to 23%,
3 M e e demonstrating a much less variation in ITRAQ values per gel
ey S o S omitn, VI Bonilna, J5 Crabh, RW Kuattey, ! NG R""e”s“" NS Peachey, v " s band. v > Two hundred ninety-seven (297) proteins were quantified with two or more unique peptides from 10 AMD Bruch’s membrane preparations following SDS-PAGE separation. The relative quantitation of
CC Morton and JW- reals Cochlin Dej s oo o 095 2%
T o B . a0 aoes ® o e on wx o A major factor contributing to the large overall RSD per protein these proteins was in agreement with iTRAQ analyses utiizing SCX chromatography after proteolysis (Yuan et al., 2007) and iTRAQ peptide labeling efficiency was > 93%, however the number of proteins
2)  Crabb, JW, M Miyagi, X Gu, K Shadrach, KA West, H Sakaguchi, M Kamei, A Hasan, L Yan, ME Rayborn, RG ® 5 % iz 2% o7 following SDS-PAGE fractionation is the size variability of the quantified was substantially lower than following SCX.
‘Salomon, JG Hollyfield (2002) Drusen Proteome Analysis: an Approach to the Etiology of Age-Related Macular b 0% o an om components. Crosslinks, other modifications and degradation
5 E:.?:;i?“‘;"é’“; ':ﬂ;‘i:ﬂ::mv chr:bfé 3:37? 5‘4:5: Programs for TRAQ Blanformatis. Proceedings of the 2 [ETR Y contribute to this variability. > The relative standard deviation (RSD) of iTRAQ peptide ratios averaged ~42% per protein overall for the SDS-PAGE fractionated proteins. The variability of peptides from similar sized components was
u, X Yuan, i i foinformati i ) oo os 250 299 '
S e e - . much lower (g, ~25% RSD per gel band pair). For comparison, an average RSD ~29% was obtained using SCX chromatography after proteolysis and iTRAQ labeling of other Bruch's membrane samples.
oy P e wooe
4)  Ross, P.L., Huang, Y.N., Marchese, J.N., Wiliamson, B., Parker, K., Hattan, S., Khainovski, N., Pillai, S., Dey, S., 2 UEOom W s s > Advantages of using SDS-PAGE separation prior to tryptic digestion and iTRAQ labeling include: (i) facilitation of sample preparation for proteins requiring high detergent for solubilization; and (ii) the
Daniels, S Purkayastha, S., Juhasz, P., Martin, S, Baret- o, M. Ho . Jacobso, A, a1d Pappin,D. 2004, 5o im s im capacity to quantify different sized components of individual proteins.
Multiplexed protein quantiation in ing tagging reagens ® o am ow . e
5 @:;"CX" j;éﬁ.:g‘ﬁﬁsgdmllﬁi u, 4G Hollyleld and JW Crabb (2007) ITRAQ Quaniiation of Proteins in B T > Disadvanatages of using SDS-PAGE prior to tryptic digestion and rrRAQ labeling mcmae (i) the approach was more labor intensive; (ii) the results fewer in quantity; and (iii) the overall results more
AMD Bruchis Membrans following SCX Fractionation. Proceedings of the 56th ASMS Conference on Mass Crrm——T s e s variable than the SCX based Factors to thes e the required multiple peptide extractions from gel bands, the multiple iTRAQ labeling reactions and significant
‘Spectromelry and Alled Topics, Indianapols N, June 3-June 7, 2007. Poster MP530 RSD = Relative standard deviation = % STDEV /mean ITRAQ value. iflorence i he amounts of high mase and ow mass prolsin GoMPORGTS n 16 Samples.




