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Supplemental Methods

Sample Collection and Clinical Information

Baseline Risk Factors

The plasma samples were obtained from patients with a nondisabling
ischemic stroke who were recruited at the Singapore General Hospital
between 1999 and 2005 for the cognitive sub-study of the ESPRIT (ESPRIT-
cog). Detailed methodology of ESPRIT and ESPRIT-cog including the
exclusion criteria have been reported previously [1-4]. Briefly, the patients
were eligible if they were within 6 months of a nondisabling ischemic stroke
(grade < 3 on the modified Rankin scale (mRS)) of presumed arterial origin
[5]. All patients were randomized to either aspirin (100 mg/day) or aspirin
combined with dipyridamole (75-450 mg/day). The control plasma was
collected from non-stroke subjects at the same site during 2004 - 2006. EDTA
was used as the anti-coagulant during the processing of blood samples. The
exclusion criteria were: a possible cardiac source of embolism, high-grade
carotid stenosis for which carotid endarterectomy or endovascular treatment
was planned, moderate to severe leukoaraiosis on brain imaging (for
randomization into anticoagulation), any blood coagulation disorder, any
contraindication for aspirin or dipyridamole, and a limited life expectancy
[3].

A neuropsychological test battery was used to determine the cognitive
status of the patients during baseline and subsequent follow-up visits.
Diagnoses of dementia were made according to the DSM-1V criteria [6]. Any
patients who were not demented at the baseline were included in this study.
Details of the procedure have been reported earlier [3].

Risk factor information was collected at baseline. Stroke subtype was
classified according to the Oxfordshire Community Stroke Project as total
anterior circulation infarct, partial anterior circulation infarct, posterior
circulation infarct, or LACI [7]. Vascular risk factor data, such as age, diabetes
mellitus status, hypertension, hyperlipidemia, smoking status, ischemic heart
disease, peripheral artery disease, as well as past history of stroke, angina and
myocardial infarction were obtained verbally from the patient and confirmed
with hospital records.

Experimental Design Guided by Outcome Measures

Of the 458 patients enrolled in the Singapore General Hospital's site of
the ESPRIT trial, 26 (6%) refused to provide blood samples and were
excluded from the study. Hence, 432 consented to participate in the ESPRIT-
Cog sub study. Of these 432 patients, 275 (64%) had LACI, which was the
population of interest for the current study. Further, 10 were excluded as they
had dementia at baseline. Several patients had insufficient plasma samples or
visible hemolysis or dropped out during the follow up period were therefore
excluded. Representative 45 (45/265, 17%) LACI patients were selected for
this discovery proteomics study. Notably, there were no differences in
demographic characteristics between these 45 and remaining 220 LACI
patients of this cohort (data not shown).



The experimental design is depicted in Figure 1 (main text). The LACI
patients were followed up annually for up to 5 years (median follow up, 3
years; interquartile range, 2 years) to monitor for the occurrence of any
vascular event or for change in the baseline cognitive status. Strokes,
peripheral artery disease, intracranial bleeds, and any cardiac ischemia
(stable and unstable angina, myocardial infarctions) or deaths from any of
the above were considered to be a recurrent vascular event. Any LACI patient
having a recurrence of vascular event during the follow-up period was
included in the group called “recurrent vascular event” (RVE). The patients
whose cognitive status declined from the respective baseline status during
the course of the prospective study had been assigned to the “cognitive
decline” (CD) group. Patients who did not suffer a recurrent vascular event
or cognitive decline during this period were grouped as “LACI, no adverse
outcome” (NAO). Accordingly, plasma samples of 45 LACI patients were
divided into three groups based on the outcome variables (LACI - NAO, n =
19; LACI - RVE, n = 11; LACI - CD but no RVE, n = 15). The control group
(healthy control, HC) had 17 subjects who never had a stroke or cancer and
were cognitively normal at the baseline. The plasma samples from four
groups were pooled group-wise to obtain four sets of pooled plasma samples
for proteomics processing.

The demographic characteristics, baseline risk factors and cognitive
classifications of the study population stratified by outcome measures and
control group are summarized in Supplemental Table 6. The average age of
the recruited subjects was 61 + 10 years; 55% were males and 92% were
Chinese. No significant difference was observed between three groups of
LACI patients in terms of most of the demographic variables and baseline
risk factors except ‘gender’ (H(2) = 11.86, p = 0.003) and ‘smoking’ (H(2) =
7.276, p = 0.026).

Electrostatic Repulsion and Hydrophilic Interaction Chromatography (ERLIC)

MS Raw Data Analysis

The combined iTRAQ sample was desalted by Sep-Pak C18 SPE
cartridges (Waters, Milford, MA, USA). A modified ERLIC with volatile salt-
containing buffers was adopted [8]. The dried iTRAQ-labeled peptides were
reconstituted in 200 pl of Buffer A (10 mM NHsHCO, 85% ACN, 0.1% formic
acid (FA)) and fractionated using a PolyWAX LP column (200 x 4.6 mm; 5
pum; 300 A°) (PolyLC, Columbia, MD, USA) on a Prominence HPLC system
(Shimadzu, Kyoto, Japan) in a 65 min gradient with Buffer B (30% ACN, 0.1%
FA). The HPLC gradient was composed of 100% buffer A for 10 min; 0-25%
buffer B for 35 min; then 25-100% buffer B for 10 min; followed by 100%
buffer B for 10 min. The chromatogram was recorded at 280 nm. Eluted
fractions were collected in every 1 min, and then pooled into 30 fractions
depending on the peak intensities, before drying them in a vacuum
centrifuge. They were stored at -20°C till MS analysis.

The spectral data acquisition was performed using the Analyst QS 2.0
software (Applied Biosystems, Foster City, CA). ProteinPilot Software 3.0,
Revision Number: 114,732 (Applied Biosystems) was used for peak list
generation, protein identification and quantification against the Uniprot
human database (191,242 sequences, downloaded on 10 March 2012). A



concatenated target-decoy database search strategy was also employed to
estimate the false discovery rate (FDR). FDR was obtained by calculating the
percentage of decoy matches among total matches.

FDR = 2.0 x decoy_hits/total_hits

Total hits = Target database (forward) + Decoy database (reverse)

The user defined parameters of the software were configured as
described previously with minor modifications (ID Focus: biological
modification). The ProteinPilot software employed Paragon (version 3.0.0.0,
113,442) and Pro Group algorithm for the peptide identification and isoform-
specific quantification respectively. The iTRAQ reporter ion areas under the
curve for individual peaks in a MS spectrum were used for the calculation of
peptide-level iTRAQ ratios. Peptides with missing iTRAQ reporter is not
used in iTRAQ reporter ratio calculation, and no quantitative information is
generated. The protein ratios were calculated from the peptide-level iTRAQ
ratios of confidently detected unique peptides after averaging them. Details
of the quantification algorithm can be found in the supplier's manual. The
resulting data set were auto bias-corrected to get rid of any variations
imparted due to the unequal mixing during combining different labeled
samples. Subsequently background correction was also performed to
eliminate any background ion signal due to nontarget peptides, coeluting
with the target peptide.



Supplemental Results

Supplemental Table S6

Table S6. Demographic Characteristics of the Patient Population Stratified by the Outcome Measures*

- No adverse Recurrent vascular Cognitive decline (no Healthy
Characteristic
N (%) outcome events (stroke + MI)  recurrent vascular events)  control
(N=19) (N=11) (N=15) (N=17)
Age, Mean (SD)* 61 (9) 65 (10) 66 (9) 56 (9)
Sex, Male 17 (90) 8 (73) 5(33) 4 (26)
Ethnicity, Chinese 17 (90) 8 (73) 15 (100) 17 (100)
Delay to Blood Draw
in Days, Median 32.5 (83) 41.5 (80) 59 (68) NA
(IQR)*
Diabetes mellitus 7 (37) 2 (18) 7 (47) 6 (35)
Hypertension 11 (58) 9(82) 12 (80) 10 (59)
Previous stroke 0(0) 3 (27) 4 (27) None
Hyperlipidemia 8 (42) 4 (36) 9 (60) 10 (59)
Ever smoker 5 (26) 6 (55) 1(7) 2 (12)
Previous ischemic
heart disease 2 (D) 2(18) 1@
Previous myocardial 3 (18)
infarction 00) 0 1@
Previous angina 2 (11) 2 (18) 0 (0)
Prev10u.s peripheral 0(0) 0(0) 0(0) None
artery disease
Baseline cognitive
classification
NCI 13 (68) 2 (18) 8 (53)
CIND-mild 4 (21) 6 (55) 6 (40) None
CIND-moderate 3 (16) 3 (27) 1(7)

All values are reported as: N (%), where N indicates the number of observations. t*Values are expressed as
Mean (+standard deviation). *Values are expressed as Median (inter quartile range). NCI, no cognitive
impairment; CIND, cognitive impairment no dementia. # Nonparametric Kruskal-Wallis H Test was used
for comparing ordinal variables such as demographic characteristics, baseline rick factors and cognitive
status between three LACI groups. Except ‘gender’ (H(2) = 11.86, p = 0.003) and ‘smoking’ (H(2) = 7.276, p
= 0.026), other variables are not significantly different between three LACI groups.



Supplemental Figure S1
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Figure S1. Frequency histogram showing the relative distribution of log2 ratios in three different LACI
groups: (A) NAO, (B) RVE, and (C) CD, when compared to HC. The relative frequency refers to the
percentage of protein hits with respect to the total number of proteins (n= 573) in different intervals of

logz(fold change).
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