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Supplemental Methods
Chemical synthesis of [d9-N, N, N-trimethyl] lysine and trimethyllysine

[d9-N, N, N-trimethyl] lysine( d9-TML) and trimethyllysine(TML) were prepared as
described previously (Chen and Benoiton, 1976) but with some modifications?®. In brief,
N (a) Boc-Lysine (9.85 g, 40 mmol) was dissolved into 400 ml methanol. Sodium
hydroxide (5.28 g, 132 mmol) was added. Either d3-methyl iodide (for preparing d9-TML)
or methyl iodide (for preparing TML) (140 mmol) was added in one portion. The reaction
mixture was stirred at room temperature overnight. The reaction was followed by TLC on
plastic backed Silica Gel plate in methanol with1% v/v formic acid, developed with I2
fumes. The reaction mixture was transferred onto silica gel bed (90 mm diameter)
equilibrated in methanol in a coarse fritted Buchner funnel. Sodium iodide was removed
by elution with 1.5 liters of methanol. The product (d9-TML or TML) was eluted from the
column with 3 liters of 30% water v/v in methanol. Rotary evaporation of this methanol
portion gave the crude product. Boc group of the crude product was removing by adding
100 ml concentrated HCI (1.2 moles) and incubation at 90 — 100 °C for one hour. Rotary
evaporation of the product solution at 60 °C under 60 mBar vacuum was performed until
a viscous oil was obtained. The remaining HCI was removed by adding 100 ml of water
and evaporated. The crude product was dissolved in 100ml water and titrated to pH 6
with 1 M sodium hydroxide, and was concentrated by rotary evaporation in reduced
pressure. The crude product was again dissolved in absolute ethanol and was filtered to
remove residual inorganic salt. Residual water was removed by rotary evaporation and
any final moisture was removed azeotropically by sequential rotary evaporation after
adding absolute ethanol under vacuum. The crude product was re-dissolved in a minimal
amount of boiling 2-propanol, the solution was cooled to room temperature, and gave the
recrystallized d9-TML or TML recovered. High resolution mass spectrometry (m/z) for d9-
TML: [M]* (m/z) calculated exact mass for 2HoCoH12N202, 198.2168; found, 198.2163;
TML: calculated exact mass for CoH21N202, 189.1603; found, 189.1595. d9-TML and TML
were also confirmed by high-resolution NMR (Supplementary Figure 1 and 4).
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A Synthetic d9-TML
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Supplemental Figure 1. Structural confirmation of synthetic d9(trimethyl)-
trimethyllysine. d9-TML was synthesized and purified as described under Methods. Its
structure was confirmed by both high resolution MS and *H NMR. (A) MS/MS CID
spectrum in positive mode of d9(trimethyl)-TML. (B) *H NMR spectrum of synthetically
prepared d9-TML.
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Supplemental Figure 2. Standard curves for LC/ESI/MS/MS analysis of
trimethyllysine (TML) within plasma matrix. All data are presented as means *
standard error (n=3). Numbers to the right of the curves indicate the parent -> daughter
ion transitions monitored in multiple reaction monitoring mode.
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Supplemental Figure 3. Plasma TML levels in sequential stable subjects
undergoing elective diagnostic cardiac evaluations. Subjects (n=2140 total) were
divided into groups as indicated based on whether (Yes) or not (No) they experienced an
incident major adverse cardiac event (MACE; MI, stroke or death), or died over the
indicated period of follow-up. In the box-whisker plot, the upper and lower boundaries of
the box represent the 25" and 75" percentiles, the median is marked by a horizontal line
inside the box, and the TMAO in the cohort.



A Synthetic TML
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Supplemental Figure 4. Structural confirmation of synthetic trimethyllysine. TML
was synthetized and purified as described under Methods. TML structure was confirmed
by both high resolution MS and *H NMR. (A) MS/MS CID spectra in positive mode of
TML; (B) *H NMR spectra of TML, N(CHs)s at 3.25 ppm was observed.



Supplemental Table 1. High resolution mass spectrometry analysis of synthetic

d9-TML

Elemental Theoretical Measured Delta

Analyte .
Composition m/z m/z (ppm)
d9-TML CoDgH12N202 198.2168 198.2163 2.52
Daughter 1 CsDoHN 69.1378 69.1375 4.34
Daughter 2 CsHioN 84.0813 84.0804 10.70
Daughter 3 CsH12NO2 130.0868 130.0860 6.15

The full scan CID mass spectrum of synthetic d9-TML was analyzed on an LC Triple TOF
as described under Methods. The experimentally measured m/z of both parent and
daughter ions are shown, along with the theoretical m/z and calculated difference (in

ppm).



Supplemental Table 2. TMAO and TML provide independent additive clinical

prognostic value for prediction of MACE risks

TMAO (UM)
Range <25uM 2.5-5.99 uM >6 uM
(low) (intermediate) (high)
3.5%lyr 5.2%lyr
< 865\/ng Z'T/g)’yr 1.2(0.8-2.0) 1.9(1.1-3.4)
. ' P=0.40 P=0.03
2 | 05079 aM | AT% 3.9%Iyr 7.7%Iyr
S | (intermediate) | 17(101-29) | 1.4(0.9-2.2) 2.9(1.8-4.5)
= P=0.047 P=0.18 P<0.001
= - 0.8 UM 7.2%Iyr 6.4%Iyr 10.0%/yr
= (h'ig#) 2.7(1.1-7.1) 2.4(1.4-4.2) 4.0(2.6-6.2)
P=0.04 P=0.002 P<0.001

The entire cohort (N=2,140) was stratified into low, intermediate and high level
subgroups of TML and TMAO using the cutoffs indicated. Within each cell, the annual
absolute incident event rate for Ml, stroke or death (MACE) is shown at the top. The
middle line depicts the calculated Hazard Ratio (95% Confidence Interval) for risk of
incident MACE relative to subjects with low levels of both TML and TMAO as reference
group. And the bottom line provides the p value for comparison relative to subjects with
low levels of both TML and TMAO as reference group.



Supplemental Table 3. High resolution mass spectrometry analysis of comparison
of measured synthetic TML

Elemental Theoretical Measured Delta
Analyte .

composition m/z m/z (ppm)
TML CoH21N202 189.1603 189.1595 4.23
Daughter 1 C3HioN 60.0813 60.0805 13.30
Daughter 2 CsHioN 84.0813 84.0802 13.08
Daughter 3 CsH12NO2 130.0868 130.0858 7.69

The full scan CID mass spectrum of synthetic TML was analyzed on an LC Triple TOF as
described under Methods. The experimentally measured m/z of both parent and daughter
ions are shown, along with the theoretical m/z and calculated difference (in ppm).



