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Overview Results « Achieved absolute guantitation, with all measurements within the linear range of quantitation for all peptides
- TMT-SRM provides targeted, multiplexed qualification of candidate biomarkers of Alzheimer’s (Figure 1)

disease IDVHLVPDR LGPLVEQGR HVVPNEVVVQR «  Similar fold changes were observed between AD and NDC groups (n=20 total) for peptides of the same protein,
e Excellent correlation of TMT-SRM to immuno-based apprOaCheS 10 ~+ 2l transitions 0 ~- 2l transitions 10 - 2l transitions providing confidence for the differences observed between disease and control groups (Figure 2)
. Equivalent performance of TMT-SRM on QTRAP and TSQ Vantage platforms 10 * bg 10 * Eg 10 +* bg Gelsolin measurements were markedly decreased (~35%) in AD samples and a very high correlation (Spearman

. . . L . . S - f,4 S 48 S - 56 correlation coefficients 0.65—0.73) was observed between TMT-SRM and WB results
» Rapid transfer from biomarker discovery to validation using a single TMT platform 5 5 P
§ o § o § o  There was no significant change in clusterin between groups, which is in-line with a large validation study by

Introduction o o o =LISA

_ _ . _ . _ _ _ _ 0.001 0.001 0.001 «  SAP, complement c3 and CFH levels were significantly increased in AD versus NDC (n=20 total)
Biomarker discovery studies in Alzheimer’s disease (AD) have resulted in large numbers of candidate proteins which 01 1 10 100 1000 10000 100000 04 1 10 100 1000 10000 100000 01 1 10 100 1000 10000 100000 _
require high performance assays for subsequent qualification. Selective reaction monitoring (SRM) using triple fmel on column frelon colum fmelon colum Ongoing and Future Work
quadrupole mass spectrometry, allows for the multiplexed quantitation of many peptides in complex protein digests «  We have now progressed to the implementation of the method in a larger sample cohort (60 AD and 30 NDC

Figure 1. Examples of reversed calibration curves obtained with TMT-SRM assay. IDVHLVPDR (CFH),
LGPLVEQGR (ApoE), and HVVPNEVVQOR (gelsolin) peptides are displayed. Linearity, precision, accuracy,
and limits of detection and quantitation were determined.

such as plasma, with powerful analytical performance.! SRM-based approaches are an attractive alternative to ELISAS
due to the sensitivity and selectivity of the technique, the capacity to multiplex and the ability to measure analytes for
which no antibodies are available. Further, by combining SRM with isotopic versions of Tandem Mass Tags (TMT-

subjects at baseline). To facilitate assay portability across MS platforms, samples were guantitated by the TMT-
SRM method on both QTRAP and TSQ Vantage (Thermo Scientific) instruments. LC-SRM analysis on the
QTRAP was as described previously. For the TSQ, TMT-SRM analysis was performed using a surveyor LC with
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SRM), an internal reference sample can be introduced which improves assay performance and allows for absolute A Se— Peptide  Mean AD e NDIE ol Dhseovaly | Vellssion bvaluc segmented scheduling (minimal 1 min window per peptide), resulting in a maximal cycle time of 0.72 s with 20
quantitation.? Clusterin, complement factor H (CFH), fibrinogen gamma-chain, complement C3, serum amyloid P .D. (ug/ml) (ug/ml) Change TMT-SRM ms dwell time/ transition. Data was acquired once for each plasma sample on each instrument
component (SAP), gelsolin and alpha-2-macroglobulin (A2M) have been found to be differentially expressed in AD Gelsolin 29 16.1 24.9 0.65 |AD |AD 0.0002 «  The absolute amount of each transition of each peptide was calculated as described previously
patients using two-dimensional gel electrophoresis and TMT-labeling technologies.**> Additionally, apolipoprotein E 3(1) ié'g ;i'i 8'2(7) lﬁg iﬁg 8'88(2)1 +  Equivalent TMT-SRM measurements between instruments were visualised (Figure 3) and the agreement
(ApoE) has been included in the panel as the ApoE allele (¢4) has been shown to cause increased susceptibility to - - 5.'4 4_'2 1:29 * A * s o:oooo between the two methods assessed 7
AD.® Here, we implement TMT-SRM for the qualification of the candidate biomarkers. TMT-SRM results were 23 54 45 1.19 AAD AAD 0.0035 o
compared to western blot results for one of the proteins, gelsolin. Further, the performance of the TMT-SRM method Complement c3 8 321.1 243.8 1.32 1AD 1AD 0.0243
was directly compared on QTRAP and TSQ Vantage platforms. 9 477.0 380.3 1.25 TAD TAD 0.0365 5 o .
CFH 12 44.7 38.8 1.15 tAD tAD 0.0262 P RS L
13 24.6 21.2 1.16 1AD 1AD 0.0070 N N TP o~ U ALy SR MEAN+2SD_
Methods Clusterin a-chain 1 8.3 75 1.10 1AD nsd 0.0801 2 -
1. Sample selection Plasma samples from AD patients and non-demented controls (NDC) were selected from the ART cohort Clusterin 3-chain 5 22.3 24.5 0.91 TAD nsd 0.0540 E P :."'-"'.-.. RYIIRIN -_'7-:.__'}; .(‘;-m BRI .l ‘e PR PR 8 MEAN
that were shown by western blotting (WB) to have different gelsolin levels between groups (10 samples in each group). AZM 14 204.6 207.5 0.99 TAD nsd 0.6055 o © TV e TS ;__7:'_-_??:5;%‘; ?;;.:-"1"";?‘ ':':{3:?{_’{ ke ’rlfifﬁ-iﬁgyiil-’ _____________________
wy T, AT e’ B B, P o -.ﬂ. e ..-..'"-"1:-"'-'-' > -':' .. 5N
2. TMT-SRM method development Peptides unique to the target proteins (32 in total) were selected for TMT-SRM quantitation o 15 154.0 169.4 0.91 TAD nsd 0.2306 % g grnn . P Wt Ce e Tl TN
based sting MS/MS d Svntheti : ¢ n d btained ” , Fibrinogen gamma 19 14.7 12.7 1.16 TAD nsd 0.1543 = _ | . . MEAN-2SD
| ased on pre-existing ata. | yht etic ver3|.ons 0 .eac peptide were.o tained at known concentration to act as 20 49 4.7 104 +AD nsd 07065 g ————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
internal standards for absolute quantitation. Synthetic peptides were labeled with heavy TMT and plasma samples labeled ApPOE 24 6.2 6.1 1.00 nsd nsd 0.9707 E N
with light TMT. LC/MS parameters were optimised for the selective detection of each peptide (Table 1). TMT-SRM analysis 25 5.6 6.1 0.91 nsd nsd 0.0928 5 '
was performed using an Ultimate 3000 LC (Dionex) coupled to a 4000 QTRAP (ABI). Peptides were resolved by reversed-
o
phase (RP) LC over a 14 min ACN gradient (Figure 1A). The MS method had a 45 s scheduling window for each peptide, 1 " _ _ | ' | | | | | |
sec cycle time and > 20 ms dwell time/transition for the QTRAP. B Gelsolin Fllgure 2-f Peptldeh amoug_tj ’ln 0 2 4 6 8 10
3. Assay performance Calibration curves were prepared for each peptide in plasma matrix to determine linearity, precision, plasma for —each cahdiaate mean concentration (log2 pg/mL)
d limits of detection and quantitation 1 biomarker across AD and NDC
accuracy, an . - : . . .
V€ . . o . . 2 | 2 samples. A Table displaying Figure 3. Comparison of all TMT-SRM measurements on the QTRAP and TSQ Vantage. The difference between the
4. MS analysis of the sample set Plasma samples (20 in total) were digested in triplicate (technical repeats), labeled with light e 3 the mean absolute amounts of equivalent samples on each instrument was plotted against the mean of both. All data was log-transformed. The
TMT and spiked with a constant, known amount of heavy TMT-labeled standard peptide. All samples were analysed in 101 each peptide in plasma in AD mean and mean +/- 2 standard deviations (SD) are plotted with dashed lines. Points are coloured according to the
triplicate. | and NDC and the fold change peptides they represent
5. Data analysis Peak areas for each transition were extracted and a ratio calculated of endogenous peptide to internal observgd between groups. The
standard. This ratio was then used to calculate the absolute concentration of the protein in plasma. Following stages 2, 3 and 29 30 31 'rfgulatlon of eda_ch protein '3 +  All absolute amounts as determined on both platforms were in the same range for all peptides. The plot shows
4, 15 peptides were deemed unsuitable for TMT-SRM quantitation. This was either due to the poor endogenous detection of T Complement c3 Validatailggoztsudieésicsogfsrg givaenn good agreement of the TMT-SRM method on the QTRAP and TSQ Vantage platforms.
the peptide in plasma or non-specific SRM transitions. Seventeen peptides remained (at least two per protein) for a00 1 In order to determine if there _
guantitation in the multiplex TMT-SRM assay. 1 was a significant difference Conclusions
E 250 | £ between groups, p-values were  Here, we demonstrate a highly selective and rapid assay for the qualification of eight candidate
. ; . . ; > 200 1 > calculated from the mean . . . .
Protein Peptide Candidate peptide Charge Light TMT Heavy TMT ol Amounts (nsd:no statistical hiomarkers of AD in a S|ng|e analyS|S
.D. Q1 Q1 Q3 100 | . . L e . . . .
Clusterin a-chain 1 TMTTLLSNLEEAK™T > 783.5 7885 b7, b8, y7 N SISfL?rence).f% Bar Ch_artts Wllth « TMT-SRM has application for the qualification of candidate biomarkers in other disease areas
- : confidence Intervals, _ .
Clusterin 3-chain 5 ™TALQEYR 2 502.3 504.8 b3, b4, b5 0 dis °| Vi the  difference « The TMT-SRM method performed similarly on the QTRAP and TSQ Vantage, demonstrating the
Complement c3 8 TMTEY'YIYNEK T 2 794.5 799.5 b4, b7,y5 . oo playing X £ n
9 TMTLVAYYTLIGASGQR 2 868.5 871.0  yil,y12, y13 | betél/veen A'ID (bflue) ant'dd ND% robustness of the approac
CFH 12 TMIDVHLVPDR 3 430.0 431.6 b3, b4, y5 Clusterin 20 1 g:cr)] igg‘dﬁ deaste Ot;io?r?grLeerS A?” »  We are currently performing analysis of variance between AD and NDC groups quantitated on
13 TMTVYGEVLK™T 2 546.9 551.9 b4, b5, y5 20 - _ " : : : : :
o 14 TMTAIGYLNTGYOR 5 LA 742.9 8, y10 yll 2, 2 peptides for four of the proteins both instruments, towards the validation of each protein as a biomarker of AD.
15 TMTTGTHGLLVKT™MT 2 687.4 6924  b7,b8,y5 3 2 o | (gelsolin, SAP, complement c3
Fibrinogen gamma 19 ™MTL DGSVDFK™T 2 664.9 669.9 b6, y6, y7 7 and_ C_FH) Showed a significant Acknowledgments
20 TMTVVGPEADK™T 2 582.4 587.4 y5, y6, b6 5 1 07 statlstlcal difference between InnoMed is co-funded under the 61" Framework of the European Commission, Life Sciences, genomics and biotechnology for health
SAP 22  TMIYGEYSLYIGR 2 690.9 693.4  b7,y7,y9 N N disease and control groups (p-
23 TMTAYSLFSYNTQGR 2 816.0 8185  y8,y10, yll 1 value <0.05), which was in-line Ref
ADOE 24 T GPLVEQGR ) 506.3 599.3 b5 b6, v8 18 7 with discovery results. The two ererences
' ' 00, Y 16 1 L clusterin peptides showed no 1. M.A. Kuzyk et al (2009) Multiple reaction monitoring-based, multiplexed, absolute quantitation of 45 proteins in human plasma Mol Cell Proteomics
25  TMTLQAEAFQAR 2 629.4 631.9 b5, b6, b7 Fibrinogen gamma USterin. pep (8):1860-77
Gelsolin 29 TMTTASDFITK™T 2 665.9 670.9 b6, y4, y7 ] Slgnlflcant_ dlﬁerence between 2. H. L. Byers et al (2009) Candidate verification of iron-regulated Neisseria meningitidis proteins using isotopic versions of Tandem Mass Tags (TMT)
30 TMTAVEVL PKTT 2 602 4 607 4 b5, Y5, y6 al groups, this was in agreement and single reaction monitoring J Proteomics 1;73 (2), 2311-239
31 TMTHVVPNEVVVOR 3 500.6 502.3 b3, y5, y6 EY] with a large validation study by 3. A.Hye et al (2006) Proteome-based plasma biomarkers for Alzheimer’s disease Brain 129, 3042—-3050
' ' o 57 ELISA.4 For the remainder of 4. M. Thambisetty et al (2010) Clusterin, an amyloid chaperone protein in plasma, is associated with severity, pathology and progression in Alzheimer’s
Table 1 Plasma peptides from each candidate protein selected for SRM quantitation. For each protein, the i the peptides, no significant disease Archives Gen Psych (in press)
: Y : . : : difference was observed 5. A. Guntert et al (2010) Plasma Gelsolin is decreased and correlates with Rate of Decline in Alzheimer’s disease. Journal of Al z h e | Diseased(is
sequence of each peptide is indicated, along with the peptide’s precursor ion charge state and TMT labeling 2 | - Sress)
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