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Text S1: Participant Flow Chart

A total of 13 participants recruited at Tri-Service General Hospital, Taipei, Taiwan.

Inclusion criteria were as follows:

(i) aged 18-60 years;

(i1) body mass index (BMI) between 18.5 and 30 kg/m2;

(iif) nonsmoker

(iv) no alcohol abuse.

Exclusion criteria were as follows:

(i) those taking medication for hypertension or diabetes

(if) patients with immune diseases (allergic or autoimmune), liver disease, metabolic disease
(hyperthyroidism or hypothyroidism), and other serious diseases such as cancer

(iii) those unwilling to cease taking dietary supplements

(iv) patients with urinary tract infections or those who had taken antibiotics within 3 weeks of
the study.

10 participants 3 participants
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Urine samples were collected at the
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Urine sample sets : The third confirmation study

) 20 pooled urine samples (4 experiments x : Urine samples were collected before
5 time points). i lunch, and 2-4h after lunch.
1
24 individual urine samples (3 individuals < : 3 enrolled for the mixed vegetable
x 4 experiments x 2 time points) : experiment
6 individual urine samples (3 individvats || |
ples ( |

x 2 time points)
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Text S2

We have suggested using the intensity profile of feature urinary metabolites for vegetable signature.
Assuming that a metabolomic signature library of m vegetables is available, in which a total of n
metabolites is involved. The m vegetable signatures can be regarded as a m basis p;,i=1, 2, ..., m,
spanning an n-dimensional space. Given a measurement p; of the n urinary metabolites, there exists
a unique solution w = [wi, W, ..., Wm]™, Wi >0, i =1, 2, ..., m, for the weighting (proportions) of the
m vegetables such that p; is a linear (or more precisely, conical) combination of the m basis, i.e.

D = WyP1 + WPy + -+ + Wy, Dy, if the m basis are linear independent, as illustrated in

Supplementary Figure S1.

Figure S1. An illustration of any given vector p, in a three-dimensional space can be represented

by a unique linear combination of a set of linearly independent basis elements p,;, p,, and ps.

We present an example of 3 vegetables in Supplementary Figure S2, where a total of 7
metabolites are involved. As shown in Supplementary Figure S2(a), vegetables 1, 2, and 3
accordingly consist of 3, 4, and 4 feature metabolites. Some of the feature metabolites of the three
vegetables are overlapped, resulting in a total of 7 metabolites for intensity profile examination.
Therefore, for each vegetable, its vegetable signature can be represented by a vector p; =

[pi1 Pi2 - Pi7]7,1=1,2,and 3, as listed below and plotted in Supplementary Figure S2(b).
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p;=[0.30.01.00.00.0 0.4 0.0]"
p»=[0.00.50.30.01.00.6 0.0]"
p3=[1.00.00.00.4 0.6 0.0 0.7]"
On the presence of a measurement p, of the 7 urinary metabolites in a urine sample, it can be
represented by p, = wyp; + w,p, + wsps or in the following matrix form.

Pt P11 P21 P31
P¢,2 P12 Pzz P32
I ‘ [P1 D2 Ps] [ ]

P17 D27 D37

(1)

The method of ordinary least squares can be used to compute a solution to the equation. For the

equation Pw = p, the least squares formula is obtained from the problem

min||Pw — p¢ || )
w

The weights [wy, w,, ws] of the 3 vegetables can be computed via the following equation.
w = (PTP)'PTp, 3)

We demonstrate an example in Supplementary Figure S2(c) where p, = 4.1p; + 7.5p, +
0.6p5. If p;,p,, and pzare known, given a measurement p;, we can use equation (3) to compute the
weights of the three vegetables. In Supplementary Figure S2(c), we can see that the given signature
and the computed signature are equivalent.

We also demonstrate that the above procedure is robust to small noise. As mention in our paper,
the intensity profile of feature metabolites of a vegetable exhibited small variations among
individuals and among sample collection time points. Although such variations may be reduced by
adopting a targeted LC/MS approach, measuring error can still occur in the signal. Therefore, we
generate a new measurement p,’ by adding 15% noise to p, and demonstrate in Supplementary
Figure S2(d) that even with such a noise level, we can still compute a weighting vector [1.6 8.5 0.3]

close to the designated value of [4.1 7.5 0.6] in the sense of value order.
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Metabolite Compositions of Three Vegetables
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Figure S2. A demonstration that a measurement of a set of designated urinary metabolites can be

o

decomposed into linear combination of vegetables with known metabolite signatures. (a) Three
vegetables with known composition of seven urinary metabolites. (b) Metabolite signature of the
three vegetables constructed from the intensities of the seven urinary metabolites. (c) Given a clean
measurement signal of the seven urinary metabolites from an individual, the signal can be
reconstructed by a linear combination of the metabolite signatures of the three vegetables. (d) A
contaminated signal with 15% noise can still be approximately reconstructed by the metabolite

signatures of the three vegetables.
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Figure S3. MS/MS spectra of 4-guanidinobutanoic acid with an isoprene modification
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Figure S4. MS/MS spectra of the glucuronidation products of 12-hydroxyjasmonic acid
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Figure S5. MS/MS spectra of the glucuronidation products of valencic acid
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Figure S6. MS/MS spectra of the glucuronidation products of 7-oxo-11-dodecenoic acid
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Figure S7. MS/MS spectra of N-acetyl-S-(12Z)-propenyl-cysteine-sulfoxide (NAcSPCSO)
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Figure S8. MS/MS spectra of S-(3-Methyl-2-butenyl) ethanethioate with a carnitine modification

S-12



	Supplementary_information_20181215
	supplementary data_20181215
	投影片編號 1
	投影片編號 2
	投影片編號 3
	投影片編號 4
	投影片編號 5
	投影片編號 6


