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Abstract: High-fiber plant foods contain lignans that are converted to bioactive enterolignans, entero-
lactone (ENL) and enterodiol (END) by gut bacteria. Previously, we conducted an intervention study
to gain mechanistic insight into the potential chemoprotective effects of flaxseed lignan supplemen-
tation (secoisolariciresinol diglucoside; SDG) compared to a placebo in 42 men and women. Here,
we expand on these analyses to further probe the impact of the microbial metabolite phenotype on
host gene expression in response to lignan exposure. We defined metabolic phenotypes as high- or
low-ENL excretion based on the microbial metabolism of SDG. RNA-seq was used to assess host gene
expression in fecal exfoliated cells. Stratified by microbial ENL excretion, differentially expressed
(DE) genes in high- and low-ENL excreter groups were compared. Linear discriminant analysis using
the ENL phenotypes identified putative biomarker combinations of genes capable of discriminating
the lignan treatment from the placebo. Following lignan intervention, a total of 165 DE genes in
high-ENL excreters and 1450 DE genes in low-ENL excreters were detected. Functional analysis
identified four common upstream regulators (master genes): CD3, IFNG, IGF1 and TNFRSF1A.
Our findings suggest that the enhanced conversion of flaxseed lignan to ENL is associated with a
suppressed inflammatory status.

Keywords: human intervention; colon; lignan; enterolactone; secoisolariciresinol; gene expression;
exfoliome

1. Introduction

Colorectal cancer (CRC) is the third most commonly occurring cancer worldwide
and is second in mortality [1] with an estimated 1.9 million new cases and 935,000 deaths
in 2020. Aspects of diet are important risk factors for CRC [1]. Higher intake of dietary
fiber-rich foods is associated with lower CRC risk [2–4]. While dietary fiber itself is strongly
linked to reduction of CRC [5], high-fiber foods also contain lignans that are converted to
bioactive enterolignans, enterodiol (END) and enterolactone (ENL) by gut bacteria. Higher
lignan exposure has also been associated with lower CRC risk in humans and reduced colon
tumorigenesis in animal models [6]. In humans, differences in ENL concentrations in blood
and urine reflect substantial heterogeneity in gut microbial metabolism and the capacity to
convert plant lignans to ENL, suggesting a possible microbial metabolic phenotype [7]. In
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observational studies, it has been difficult to ascertain whether ENL is an active mediator in
disease etiology or a marker of a healthier diet [8]; however, we have shown experimentally
in a controlled feeding study that the capacity to produce ENL in response to low and high
glycemic load diets results in differences in plasma proteome and metabolome pathways [9].
Our findings suggest that better characterization of ENL phenotypes and how they impact
host response may improve precision in optimizing diets for health.

Previously, we conducted a controlled dietary intervention in healthy men and women
to examine the effects of a flaxseed lignan extract on gene expression in colonic epithelium.
Differentially expressed (DE) genes in fecal exfoliated colonocyte RNA (exfoliome) were
detected and there was a significant difference in urinary enterolignan excretion in response
to the lignan intervention [6]. Differential gene expression was also seen between the
two different phenotypes (high and low urinary ENL excretion) without respect to the
intervention. The primary goal of this paper is to determine whether the conversion of
flaxseed lignan to ENL in adult humans is associated with a protective anti-inflammatory
phenotype. Thus, we extended the previous work and more formally evaluated the effects
of the flaxseed lignan supplement on gene expression in stool exfoliated cells in the context
of the high or low urinary ENL excretion phenotype. As a result of this effort, by stratifying
participants using their microbial metabolite phenotype, we noninvasively identified a
novel host gene expression signature that distinguishes host responses to flaxseed lignan
extract between the two ENL excretion phenotypes.

2. Materials and Methods
2.1. Data Source

The details of the study design and data collection procedures are described in
Lampe et al. [6]. Briefly, 42 healthy men and women participated in a 2-period randomized,
crossover intervention comparing a supplemental flaxseed lignan extract (50 mg/d secoiso-
lariciresinol diglucoside; Barlene’s Organic Oils) with a visually identical placebo. Each
intervention period lasted 60 days with a 60-day washout period between interventions.
Participants completed stool and 24-h urine samples at the end of each period. For stool
exfoliome samples, approximately 46 million 50-bp single-end reads were sequenced using
standard Illumina protocols on an Illumina HiSeq 2500 platform at Texas A&M. Urinary
lignans (secoisolariciresinol, END, ENL) were measured by gas chromatography–mass
spectrometry. The observed ENL excretion values at the end of the lignan extract period
were used to identify the participants with two distinct levels of ENL excretion. High
and low urinary ENL excretion phenotypes were defined as the 21 participants above
or the 21 below the median ENL excretion after the lignan extract intervention period
(23.4 µmol/24 h). Host fecal exfoliome samples available for DE analysis after collection, se-
quencing and quality control consisted of: (i) the group of high-ENL participants: 14 lignan
supplement and 13 placebo samples; and (ii) the group of low-ENL participants: 15 lignan
supplement and 12 placebo samples (Table S1).

2.2. Differential Gene Expression Analysis

The study was designed for paired treatment analysis with each participant being
their own control; however, 14 participants lacked either a lignan or placebo sample
after collection, sequencing and quality control (Table S1). Thus, an unpaired analysis
approach was utilized. Outlines of the data pipeline for pre-processing, normalization and
analyses are described in Figure S1. An iterative leave-one-out approach was used to detect
genes exhibiting extreme (outlier) counts [10]. The effect of any outliers was mitigated by
winsorzing the top and bottom 5% of values to the 5th and 95th percentiles, respectively.
RNA-seq data were normalized using the upper-quartile method with edgeR [11]. DE
genes were identified using edgeR-robust [12] in several contrasts. For comparison, lignan
supplement vs. placebo and high-ENL vs. low-ENL excreter contrasts were performed,
along with intervention contrasts (lignan supplement vs. placebo) in each of the ENL
excretion phenotypes. To account for multiple testing, the Benjamini-Hochberg (BH) [13]
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false discovery rate (FDR) procedure was utilized and genes were considered to be DE if
the corresponding corrected p-values were less than 0.05.

2.3. Linear Discriminant Analysis (LDA)

Given that genes interact within a complex regulatory system via their gene products,
it is expected that combinations of several genes could better discriminate phenotypes than
each one of those genes individually [14]. Therefore, we utilized a classification approach
based on LDA to identify multivariate discriminators (based on sets of genes) between
the placebo and lignan intervention, in the context of the ENL phenotypes (low- and
high-ENL excreters). For the purpose of LDA classification, we used a list of 840 a priori
identified genes that relate to the gene-regulatory processes in the human gut (Table S2) and
were also detected in the exfoliome samples [6]. Bolstered error estimation (bresub) was
used to estimate the LDA classification error. Bresub has been used to mitigate problems
associated with classification error estimation when the sample size is limited because error
estimators often have large variance and could be biased [15], and many gene sets may
have optimistically low re-substitution error estimates [16]. In addition, rather than only
counting incorrectly classified points, bresub places a Gaussian kernel at each data point
giving more weight to the points near the classification boundary [15,16]. This approach
provides a list of highly ranked gene sets with respect to bresub estimates of the classifiers
based on those gene sets [14].

Finally, a novel LDA-derived method to build a frequency signature of the two ENL
excretion phenotypes was applied. For the purpose of identifying phenotype-defining gene
signatures, we considered the top 500 performing (with respect to their bresub error) three-
gene LDA classifiers of lignan vs. placebo intervention in the context of each phenotype.
This frequency signature represents, in a condensed format, the importance of a particular
gene in the context of discrimination between the two types of dietary supplementation
(lignan or placebo) for each phenotype.

2.4. Ingenuity Pathway Analysis

To compare the different pathways and upstream regulators of each group, five
different sets of genes were used to generate enriched gene regulatory pathways using the
Ingenuity Pathway Analysis (IPA) software [17]: (1) 165 DE genes for the high-ENL group;
(2) 1450 DE genes for the low-ENL group; (3) 28 DE genes common for both the low and
high-ENL groups; (4) genes in the top ten three-gene LDA classifiers from the high-ENL
group; and (5) genes in the top ten three-gene LDA classifiers from the low-ENL group.

Relevant data sets containing gene identifiers and corresponding measurements were
uploaded into the application. Each gene identifier was mapped onto its corresponding
gene regulatory pathway in Ingenuity’s Knowledge Base. A threshold of 0.05 for the BH
FDR adjusted p-value was set to identify molecules whose expression was significantly
perturbed. These molecules, called Network Eligible molecules, were overlaid onto a
global molecular network developed from information contained in the Ingenuity Knowl-
edge Base. Networks of Network Eligible molecules were then generated based on their
connectivity [17]. IPA Upstream Regulator Analysis was used with relevant datasets to
identify upstream regulators (master genes) that may be responsible for the observed gene
expression changes. IPA uses a z-score algorithm to make predictions designed to reduce
the chance that random data generates significant predictions [17]. Typically, predictions of
activation are made only if the respective z-score is ≥2. Predictions of inhibition are only
made if the respective z-score ≤ −2.

3. Results

Urinary ENL values measured in the post-lignan period (mean ± SD) in the high- and
low-ENL phenotype groups were 61.75 ± 36.42 and 7.46 ± 6.97 µmol/24 h, respectively.
Urinary ENL excretion (24 h) was also statistically significantly higher in the high-ENL
excreters compared to the low-ENL excreters at the end of the placebo intervention (Table 1).
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Table 1. Urinary lignan excretion (over 24 h) of SECO, END and ENL at the end of the placebo and
flaxseed lignan extract period in low- and high-ENL excreters.

Low ENL
Placebo

High ENL
Placebo p Value * Low ENL

Flax
High ENL

Flax p Value *

SECO
(µmol/24 h)

0.48
(0.63)

0.30
(0.36) 0.28 4.37

(4.45)
7.16

(5.71) 0.007

END
(µmol/24 h)

1.27
(3.12)

1.12
(2.46) 0.12 10.83

(15.97)
17.77

(14.15) 0.002

ENL
(µmol/24 h)

3.29
(4.05)

11.83
(19.94) 0.002 7.46

(6.97)
61.75

(36.42) <0.001

Abbreviations: SECO, secoisolariciresinol; END, enterodiol; ENL, enterolactone. Mean (SD) urinary lignan
excretion after each intervention period, stratified by low and high ENL excretion (calculated by median excretion
after flaxseed lignan extract intervention = 23.36 µmol/24 h), n = 42. * t-test comparing log-transformed values
between low- and high-ENL excreters for each intervention (placebo and flaxseed).

3.1. Gene Expression in Stool Exfoliated Cells

Data preprocessing and filtering resulted in the identification of 11,557 genes from
the exfoliated epithelial cell samples that were subsequently used to test for differential
gene expression. Testing for intervention effects in the exfoliated samples based on an
adjusted p < 0.05 identified 165 DE genes (71 downregulated and 94 upregulated) in high-
ENL excreters (Table S3) and 1450 DE genes (1140 downregulated and 310 upregulated)
in low-ENL excreters (Table S4). There were 28 genes in common between the high- and
low-ENL DE genes with the same fold-change directionality (Figure 1); these are identified
in Tables S3 and S4.

Figure 1. Venn diagram of differentially expressed genes following flaxseed lignan extract supple-
mentation in participants exhibiting high and low ENL phenotypes.

3.2. LDA Classification

Our complementary LDA classification focused on finding sets of genes that could
discriminate between the flaxseed lignan extract and placebo intervention diets. We only
considered classifiers based on one gene, two genes, or three genes. This restriction
avoids the potential peaking phenomenon [16], which manifests itself in the increase of the
expected classification rate if larger and larger sets of genes are used to build the respective
classifiers.

Without regard to the ENL phenotype, (i) the top 500 single-gene classifiers exhibited
misclassification errors of 0.4650 or less; (ii) the top 500 two-gene LDA classifiers had
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misclassification errors of 0.2556 or less; and (iii) the top 500 three-gene LDA classifiers had
misclassification errors of 0.223 or less when discriminating between lignan and placebo
intervention (Tables S5–S7).

Within the high-ENL excretion group (Table S1), (i) the top 500 single-gene classifiers
exhibited misclassification errors of 0.4562 or less; (ii) the top two-gene LDA classifiers had
misclassification errors of 0.2272 or less; and (iii) the top 500 three-gene LDA classifiers had
misclassification errors of 0.1675 or less when discriminating between lignan and placebo
intervention (Tables S8–S10).

Within the low-ENL excretion group (Table S1), (i) the top 500 single-gene classifiers
exhibited misclassification errors of 0.4562 or less; (ii) the top 500 two-gene LDA classifiers
had misclassification errors of 0.2208 or less; and (iii) the top 500 three-gene LDA classifiers
had misclassification errors of 0.1770 or less when discriminating between lignan and
placebo intervention (Tables S11–S13).

The top 10 performing one-, two- and three-gene classifiers that discriminated lignan
from placebo intervention in the context of either high- or low-ENL phenotypes are listed
in Table 2; Table 3, respectively. Interestingly, both prostaglandin I2 receptor (PTGIR)
and matrix metallopeptidase 1 (MMP1) participated in the top two high-ENL performing
three-gene classifiers but provided poor classification when considered individually (mis-
classification errors of 0.2626 and 0.3287, respectively) (Table 2). When these two genes
were combined in a two-gene classifier, the misclassification error improved to 0.1568.
Furthermore, with the addition of a third gene, delta-like canonical notch ligand 1 (DLL1),
Wnt family member 5A (WNT5A) or cytochrome P450 family 4 subfamily F member 3
(CYP4F3) error rates dropped to 0.1342, 0.1346 and 0.1375, respectively.

Table 2. Top ten one-, two- and three-gene linear discriminant analysis classifiers in high-ENL
excreters are shown. Highlighted genes were also differentially expressed after flaxseed lignan extract
vs. placebo treatment in high-ENL excreters. “bresub error” indicates the bolstered resubstitution
error for the respective classifier (classifiers are ranked according to that error measurement); “∆ε
bolstered” represents the decrease in error for each gene set relative to its highest ranked subset
of genes.

Gene 1 Gene 2 Gene 3 Bresub Error ∆ε Bolstered

ANXA3 0.2454

NR6A1 0.2498

KCTD12 0.2521

EPHB1 0.2557

PRKCH 0.2573

GCM1 0.2597

PTGIR 0.2626

PROX1 0.2662

DLL1 0.2681

PAX6 0.2687

MMP1 PTGIR 0.1568 0.1058

CYP4F3 PTGIR 0.1721 0.0905

DLL1 PTGIR 0.1729 0.0897

PLS3 PTGIR 0.1741 0.0885

FOXA1 KCTD12 0.1770 0.0751

COX4I1 SLC39A4 0.1785 0.1179

KCTD12 MAPK13 0.1788 0.0733

KCTD12 RBL2 0.1846 0.0675
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Table 2. Cont.

Gene 1 Gene 2 Gene 3 Bresub Error ∆ε Bolstered

NR6A1 PTGIR 0.1847 0.0651

VDR KCTD12 0.1848 0.0674

NRCAM GCM1 MMP1 0.1157 0.1066

NRCAM MMP1 PLD3 0.1282 0.0920

CA14 GCM1 MMP1 0.1291 0.0932

OTUB1 CYP4F3 PTGIR 0.1296 0.0425

GCM1 MMP1 PECAM1 0.1298 0.0924

BMP4 GCM1 MMP1 0.1331 0.0740

COX4I1 FOXO3 SLC39A4 0.1340 0.0445

DLL1 MMP1 PTGIR 0.1342 0.0226

MMP1 PTGIR WNT5A 0.1346 0.0222

CYP4F3 MMP1 PTGIR 0.1375 0.0193
Highlights indicate differentially expressed genes following flaxseed lignan extract vs. placebo treatment in
high-ENL excreters.

Within the low-ENL phenotype, GDP-L-fructose synthase (TSTA3) and septin 4
(SEPTIN4) were in the top three-gene classifiers but performed poorly as single-gene
classifiers with misclassification errors of 0.4744 and 0.4457, respectively (Table 3). When
combined into a two-gene classifier, the error improved to 0.1773 and with the addition of
cadherin 3 (CDH3), niban apoptosis regulator 1 (FAM129A) or RELA proto-oncogene, NF-
kB subunit (RELA) error rates decreased to 0.1427, 0.1450 and 0.1537, respectively. Figure 2;
Figure 3 show the top performing three-gene classifiers for both ENL phenotypes used for
classification within the entire data set and within only the samples of the respective ENL
excretion phenotype.

The LDA classifiers based on three genes contained 304 distinct genes, with 122 unique
to high-ENL excreters and 97 unique to low-ENL excreters (Figure 4).

Within the top three-gene classifiers for the high-ENL group, PTGIR was present in
56%, MMP1 was present in 29%, potassium channel tetramerization domain containing 12
(KCTD12) was present in 23% and CYP4F3 was present in 11% of the gene sets, but none
of these classifiers were significantly DE (FDR adjusted p-value < 0.05). Within the top
three-gene classifiers for the low-ENL group, SEPTIN4 was present in 18% and RELA was
present in 16% of the top classifiers but neither gene was significantly DE (FDR adjusted
p-value < 0.05). The frequency of occurrence of genes in the top 500 classifiers is listed in
Table S14. We subsequently constructed a histogram of the gene frequencies, including
signatures specific to each ENL phenotype in response to the lignan intervention (Figure 5).
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Table 3. Top ten one-, two- and three-gene linear discriminant analysis classifiers in low-ENL excreters
are shown. Highlighted genes were also differentially expressed after flaxseed lignan extract vs.
placebo treatment in low-ENL excreters. “bresub error” indicates the bolstered resubstitution error for
the respective classifier (classifiers are ranked according to that error measurement); “∆ε bolstered”
represents the decrease in error for each gene set relative to its highest ranked subset of genes.

Gene 1 Gene 2 Gene 3 Bresub Error ∆ε Bolstered

ANXA3 0.2454

NR6A1 0.2498

KCTD12 0.2521

EPHB1 0.2557

PRKCH 0.2573

GCM1 0.2597

PTGIR 0.2626

PROX1 0.2662

DLL1 0.2681

PAX6 0.2687

ANGPTL4 RELA 0.1702 0.0164

SEPTIN4 TSTA3 0.1773 0.1020

ISL1 TSTA3 0.1799 0.1111

ANGPTL4 GJB1 0.1803 0.0063

NFKB1 TRAFD1 0.1824 0.1428

NFKB1 TSTA3 0.1835 0.1076

ANGPTL4 TSTA3 0.1861 0.0005

PECAM1 TSTA3 0.1862 0.0990

BCL2 ANGPTL4 0.1871 0.2701

NFKB1 PROX1 0.1906 0.1360

CDH3 SEPTIN4 TSTA3 0.1427 0.0346

PLA2G10 HOXA13 ULK1 0.1429 0.0779

PLA2G10 HOXA13 MAML1 0.1429 0.0779

FAM129A SEPTIN4 TSTA3 0.1450 0.0323

CACNB4 RELA TSTA3 0.1465 0.0708

NANOG RELA TSTA3 0.1468 0.0639

CYP4F3 HOXA13 KCTD17 0.1523 0.0685

POR NFKB1 TRAFD1 0.1537 0.0288

RELA SEPTIN4 TSTA3 0.1537 0.0237

WNT4 RELA TSTA3 0.1540 0.0565
Highlights indicate differentially expressed genes following flaxseed lignan extract vs. placebo treatment in
high-ENL excreters.
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Figure 2. The top performing high-ENL phenotype three-gene classifier based on MMP1, GCM1
and NRCAM expression: (a) high-ENL participants only (13 placebo, 14 lignan); (b) all participants
(25 placebo, 29 lignan).
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Figure 3. The top performing low-ENL phenotype three-gene classifier based on TSTA3, SEPTIN4
and CDH3 expression: (a) low-ENL participants only (12 placebo, 15 lignan); (b) all participants
(25 placebo, 29 lignan).
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Figure 4. Venn diagram representing individual genes used to generate the top 500 LDA three-gene
classifiers for each ENL phenotype.

Figure 5. Genes with a frequency of 5% or higher in the top 500 LDA classifiers from flaxseed lignan
vs. placebo intervention in each of the two ENL phenotypes. Gene frequencies were determined by
their appearance in the top (with respect to their bresub error) 500 LDA three-gene classifiers.

3.3. IPA Functional Analysis

IPA analysis was used to identify upstream regulators. The high-ENL exfoliome
phenotype exhibited predicted activation of one upstream regulator and inhibition of
2 of 119 potential upstream regulators. The low-ENL exfoliome phenotype exhibited
predicted activation of 50 upstream regulators and inhibition of 20 of 327 potential upstream
regulators. Out of the 119 high-ENL and 327 low-ENL potential upstream regulators,
there were only 14 common potential upstream regulators identified for both phenotypes.
Eight of the common potential upstream regulators did not have z-score values listed for
one or both ENL phenotypes, three had z-scores indicating the same directionality and
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the remaining three had z-scores indicating different directionality. Following flaxseed
intervention, only four common upstream regulators had z-scores that predicted activation
(z-score ≥ 2) or inhibition (z-score ≤ −2) (Table 4), e.g., interferon gamma (IFNG), tumor
necrosis factor receptor superfamily member 1A (TNFRSF1A), insulin-like growth factor 1
(IGF1) and cluster of differentiation 3 (CD3) (Figures 6–9 and S2 and Table 4).

Table 4. Putative upstream regulators showing activation or inhibition in high- ENL and/or low-ENL
excreters. The upstream regulators are ordered by difference in the high-ENL activation z-score and
low-ENL activation z-score.

Upstream
Regulator Molecule Type Phenotype Predicted

Activation State
Activation

z-Score
Target Molecules

in Dataset

IFNG cytokine High ENL Inhibited −2.094 CD63, DPP4, F11R, GLDN, IFNGR2,
MYH10, NOTCH3, RARRES1, RHOB

IFNG cytokine Low ENL Activated 3.343

ACE, ADCY5, ADGRG2, ADRA2A, AGER,
ANGPTL4, APOBEC3G, APOL1, ATM,
ATP2A2, BLNK, CASP4, CCL3, CDH5,
CDK2, CFB, CFLAR, CHRNG, CIITA,

COL1A1, COL1A2, CRIM1, CSF1, CSF2RB,
CTSC, CXCL1, CXCL11, CYRIA, DEPP1,

DUOX2, EDN1, EGR3, ELK1, ETV7,
FANCF, FCGR3A/FCGR3B, FKBP5, FTX,

GAL3ST1, GBP2, GNAO1, GNG7, HDAC9,
HERC6, HLADMA, ICAM1, IFI16, IGF1,

IGF1R, IL1R1, IL1RN, IL3RA, IL4R, IREB2,
ISL1, ITPR1, JAG1, JAK3, KYNU, LCP2,
LY75, LYN, MAP2, MITF, MMP1, MSH2,

MX2, MYH10, NEURL3, NFE2L3, NFKB1,
NLRP3, NOS2, P2RY14, PAPPA, PECAM1,
PHF11, PIM2, PLA2G7, PLAAT3, PSME2,

PTAFR, QPRT, RAE1, RUNX3, SCIMP,
SCLY, SCNN1B, SCUBE1, SEPTIN4,

SLC1A2, SNAP25, SOCS3, TIMP3, TLR2,
TNFAIP2, TNFRSF12A, TSC22D3, UBA2,

VRK2

CD3 complex High ENL −1.342 AARS1, DPP4, GDI2, IGFBP5, PTPRC,
RHOH, RNF103, SMS, TXNRD1

CD3 complex Low ENL Activated 2.802

ANAPC1, ATM, ATP8A2, CCL3, CD28,
CDK2, CFLAR, CRB1, EGR3, EIF4A3,
FHIP2A, FYB1, FYN, GFUS, HSPE1,

HUWE1, ICAM1, IGF1, IL1R1, IL4R, ITPR1,
JAK3, KATNA1, LONP1, LYN, NAIP,
NFKB1, NKTR, NOS2, NPM1, PDE4B,

PREP, PTPN7, PTPRC, REL, RPS3A,
SLC26A5, SLC7A1, SOCS3, SRSF1, TGM2,

TLR2, TNFRSF9, TXNRD1, ZNF140

TNFRSF1A trans- membrane
receptor High ENL 1.091 KNTC1, POU2AF1, SAA1, TLCD4

TNFRSF1A trans- membrane
receptor Low ENL Activated 2.758 CFLAR, CXCL1, ICAM1, IGF1, MMP1,

NOS2, RGS7, SOCS3, TLCD4

IGF1 growth
factor High ENL Activated 2.172 CATSPER2, GRIN2B, IFNGR2, IGFBP5,

PPP3CA, PTPRC

IGF1 growth
factor Low ENL 1.828

AKR1B1, APH1A, ATM, CDK2, CFLAR,
CNN1, COL16A1, COL1A1, COL1A2,
CSF1, EDN1, GRIN2B, ICAM1, IGF1,

IGF1R, IGF2, IL1R1, IL3RA, IL4R, LOXL2,
MGA, MMP1, NOS2, PAPPA, PTPRC,

RTKN2, RYR2, SLC12A4, SLC12A5, SOCS3,
TGM2, TNFRSF12A, TTF2, WNT4, XBP1
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Figure 6. Differentially expressed genes (FDR adjusted p-value < 0.05) contributing to the identifi-
cation of the upstream regulator, interferon gamma (IFNG), following lignan flaxseed intervention:
(a) predicted inhibition of IFNG in high-ENL excreters (z-score −2.094); (b) predicted activation of
IFNG in low-ENL excreters (z-score 3.343). The full network of genes contributing to activation of
IFNG in low-ENL excreters is described in Supplemental Figure S2.

IFNG, CD3 and TNFRSF1A exhibited predicted activation in low-ENL excreters with
z-scores of 3.317, 2.802 and 2.758, respectively. In contrast, IFNG exhibited predicted inhibi-
tion (z-score −2.094) in high-ENL and IGF1 exhibited predicted activation (z-score 2.172)
in the context of high-ENL phenotype. In addition, there was no statistically significant
effect of lignan supplementation on CD3 status in low-ENL excreters (z-score −1.342). Each
upstream regulator was associated with different sets of genes in each phenotype that
contributed to the IPA predictions. In the case of IFNG, both phenotypes shared increased
expression of myosin heavy chain 10 (MYH10). In TNFSF1A, both phenotypes shared
decreased expression of TLC domain containing 4 (TLCD4). In IGF1, both phenotypes
shared increased expression of glutamate ionotropic receptor NMDA type subunit 2B
(GRIN2B) and protein tyrosine phosphatase receptor type C (PTPRC), and in CD3 both
phenotypes also shared decreased expression of PTPRC.
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Figure 7. Differentially expressed genes (FDR adjusted p-value < 0.05) contributing to the identifica-
tion of the upstream regulator, cluster of differentiation 3 (CD3) following lignan flaxseed intervention:
(a) no statistically significant effect in high-ENL excreters (z-score −1.342); (b) predicted activation of
CD3 in low-ENL excreters (z-score 2.802).

Figure 8. Differentially expressed genes (FDR adjusted p-value < 0.05) contributing to the identifi-
cation of upstream regulator, TNF superfamily receptor 1A (TNFRSF1A) following lignan flaxseed
intervention: (a) no statistically significant effect in high-ENL excreters (z-score 1.091); (b) predicted
activation of TNFSF1A in low-ENL excreters (z-score 2.758).
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Figure 9. Differentially expressed genes (FDR adjusted p-value < 0.05) contributing to the identifica-
tion of upstream regulator, Insulin like growth factor 1 (IGF1) following lignan flaxseed intervention:
(a) predicted activation of IGF1 in high-ENL excreters (z-score 2.172); (b) no statistically significant
effect in low-ENL excreters (z-score 1.828).

4. Discussion

Our current findings indicate that systematic analysis of the effects of dietary flaxseed
lignan intervention stratified by ENL-excretion yields additional insight into the contri-
butions of the microbial metabolite phenotype with respect to host gene expression. In
our previous analysis [6], we computed the effects of flaxseed lignan on gene expression
in all 42 participants, regardless of their ENL phenotype, and subsequently compared
gene expression between the two ENL phenotypes without consideration of the lignan
intervention. Overall, that analysis showed that in response to lignan intervention, there
were 973 genes in the exfoliome that exhibited a significant difference (DE with FDR ad-
justed p-value < 0.05); 32 passed the variance filter and were also identified by 2-gene
LDA with a bolstered resubstitution error < 0.227. Gene ontology analysis indicated the
enrichment of several genes involved in mucosal barrier function and/or cancer—for
example, translocation-associated membrane protein 1 (TRAM1), interleukin 18 (IL-18),
homeobox A10 (HOXA10), hes family bHLH transcription factor 1 (HES1), ATP binding
cassette subfamily A member 5 (ABCA5), ASXL transcriptional regulator 2 (ASXL2), cAMP
responsive element binding protein 3 like 3 (CREB3L3), eukaryotic translation initiation
factor 5 (EIF5), iron responsive element binding protein 2 (IREB2) and nuclear receptor
coactivator 2 (NCOA2). Examination of differences between the low- and high-ENL pheno-
types, without consideration of intervention period, suggested that low-ENL excreters were
predisposed to proinflammatory events due to the upregulation of nuclear factor kappa
B (NF-κB) [18] and nitric oxide synthase 2 (NOS2) [19] and inhibition of the peroxisome
proliferator-activated receptor-gamma (PPARγ) [20] network.

In contrast, herein we examined the effect of lignan intervention in the context of
the ENL-phenotype and observed that ABCA5, CREB3L3, HES1, PPARγ, ASXL2 and
NCOA2 were not DE (FDR adjusted p-value < 0.05), while EIF5, HOXA10, TRAM1, IREB2
were downregulated and NFKB1 and NOS2 were upregulated in response to the lignan
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intervention for low-ENL excreters only. Overall, low-ENL excreters had approximately
9-fold as many DE genes in response to the lignan extract. This finding suggests that there
was a more pronounced effect of the dietary intervention on host gene expression within
the group of low-ENL excreters. Few DE genes (n = 24) with the same directionality in
response to the intervention were shared by the two phenotypes, suggesting this phenotype
could be important in determining if a dietary intervention is beneficial to an individual
(Figure 1). The differences in upstream regulators identified by the IPA analysis further
support important differences between the phenotypes. On several levels, the exfoliome
RNA-seq data suggest that key pathways important to cell proliferation, apoptosis and
immunomodulation are differentially regulated. For example, high-ENL excreters exhibited
activation of the upstream regulator IGF1 and inhibition of IFNG, while low-ENL excreters
exhibited activation of IFNG, TNFRSF1A and CD3. For each of these upstream regulators,
different gene sets contributed to the predicted activation/inhibition in the two phenotypes
(Table 4). Gene ontology analysis also indicated that IFNG, TNFRSF1A and CD3 are
involved in the positive regulation of tyrosine phosphorylation of STAT proteins, which are
known to be involved in cancer and inflammation [21]. In addition, IPA identified IFNG as
an upstream regulator for the genes participating in the top LDA classifiers DLL1, KCTD12,
WNT5A, MMP1 in high-ENL and RELA and SEPTIN4 in low-ENL excreters. This striking
pattern indicates that IFNG regulates sets of genes that can discriminate between the two
phenotypes following lignan intervention, with low-ENL excreters exhibiting activation of
this upstream regulator (Figures 6 and S2). This is noteworthy because interferon gamma,
in part produced by CD3 positive T cells and TNFRSF1A, are proinflammatory mediators
that play a regulatory role in inflammation and immune response [22,23].

The results of the LDA classification (Tables S5–S13) underscore the difference in
response to lignan extract supplementation within each ENL excretion phenotype. In
general, comparison of LDA classification to DE analysis identified a significant number of
genes that perform very well when participating in the multivariate LDA analysis while
not being significantly DE. Thus, our novel analysis based on the frequency distribution of
exfoliome-derived genes in the top LDA three-gene classifiers provides additional insight
into the host response to specific ENL phenotypes. The unique frequency signature of each
ENL phenotype emphasizes the importance of considering ENL-excretion status when
attempting to discriminate between host responsiveness to placebo and lignan treatments
(Table S14). Importantly, the frequency distributions show that there is no overlap between
the set of the top five genes that were present in at least 10% of the top 500 three-gene
LDA classifiers in the low- and high-ENL phenotypes. Finally, the LDA gene frequency
signatures allowed us to detect potentially important genes not detected by the traditional
univariate DE analysis.

In our study population, there were no baseline differences in demographic and
lifestyle factors between individuals classified as low- and high-ENL excreters [6,24]. Gen-
erally, in cross-sectional, observational studies, factors that affect ENL measures include
intake of lignan-rich foods, antibiotic use, body mass index, smoking, sex and age [7].
Interpretation of cross-sectional data is difficult insofar as intake of plant lignans, the
ENL-precursors, varies considerably across individuals, often influenced by food choices
based on ethnicity, sex and socioeconomic status. If exposure to plant lignans is low, the
production and excretion of ENL is likely to be low. Consequently, higher ENL excretion
is often associated with a high-fiber diet because it reflects exposure to the plant lignans
in the high-fiber foods. Here, by phenotyping the participants using a dose of SDG that
far exceeds habitual intake, we were able to characterize the capacity of the microbiome
to produce ENL. We detected significant associations between ENL excretion at the end
of lignan intervention and fecal microbial community composition at baseline and the
end of both placebo and lignan intervention periods [6], reflecting the known role of the
microbiome in ENL production [7].

Gut microbial community metabolism strongly contributes to heterogeneity of metabo-
lite exposure experienced by the host and is an important factor in refining precision nutri-
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tion [25]. Our consideration of a microbial metabolite phenotype, i.e., low- and high-ENL
excreter, demonstrates the importance of applying metabolite-based stratification to studies
of response to diet. In the context of tailoring dietary recommendations to individuals,
the strengths of this study include the use of non-invasive-transcriptomic analyses in the
context of a randomized, placebo-controlled crossover design in the parent study and
supplementation with a high dose of SDG, which allowed for identification of differences in
ENL production. The small sample size somewhat limits power for the stratified analysis.
Nonetheless, the robust differences (adjusted for multiple comparisons) in intervention
response between ENL phenotypes suggest that differences in exposure of the host to ENL
and/or the associated microbial metabolism have measurable effects on the modulation of
pathways important in immune function and inflammation.

5. Conclusions

We have demonstrated that the conversion of flaxseed lignan to ENL in adult humans
is associated with a protective anti-inflammatory phenotype. This finding suggests that
lignan-derived microbial metabolites are more biologically active than their precursors.
Further characterization of the ENL phenotype is required to determine how phenotypic
differences in biologic responses mediate risk of CRC and other diseases and will provide
further insight for precision nutrition initiatives.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/nu14122377/s1, Figure S1: Data pipeline used for pre-processing,
normalization, and analysis; Figure S2: Low-ENL IFNG Network; Table S1: Available Exfoliome
Samples; Table S2: Linear Discriminate Analysis Genes; Table S3: High-ENL DE Genes; Table S4:
Low-ENL DE Genes; Table S5: Top 500 Single-Gene LDA Classifiers; Table S6: Top 500 Two-Gene LDA
Classifiers; Table S7: Top 500 Three-Gene LDA Classifiers; Table S8: Top 500 high-ENL Single-Gene
LDA Classifiers; Table S9: Top 500 high-ENL Two-Gene LDA Classifiers; Table S10: Top 500 high-ENL
Three-Gene LDA Classifiers; Table S11: Top 500 low-ENL Single-Gene LDA Classifiers; Table S12: Top
500 low-ENL Two-Gene LDA Classifiers; Table S13: Top 500 low-ENL Three-Gene LDA Classifiers;
Table S14: Frequencies of Top 500 Three-Gene Classifiers.
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Figure S1. Data pipeline used for pre-processing, normalization, and analysis. Genes were filtered out if they had a zero read count 
in more than twelve samples in both treatment groups. Outliers were detected using iterative leave-one-out approach and then a 90% 
winsorization was applied. Data were normalized using the upper quartile method with edgeR-robust prior to differential expression 
analysis and LDA classification. Pathway analysis was subsequently performed using IPA for DE genes. Genes in the top ten 
performing triplicates from the LDA classification were identified. 



 

 

Figure S2. Low-ENL IFNG Network IPA analysis using differentially expressed (DE) genes (FDR adjusted p-value < 0.05) 
contributing to the identification of upstream regulator, interferon gamma (IFNG) following lignan flaxseed intervention. The 
network predicts activation in low-ENL excreters (z-score 3.343).  
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Table S1. Available Exfoliome Samples. Number of exfoliome samples available for DE analysis after collection, 
sequencing and quality control for the lignan supplement and placebo intervention periods among individuals in the 
high and low ENL groups. 

Sample Type High ENL Low ENL 
Lignan 14 15 
Placebo 13 12 
Paired 11 9 

Unpaired 5 9 
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Table S2. Linear Discriminate Analysis Genes. List of 840 a priori genes related to the gene-regulatory processes in 
the human gut and detected in the exfoliome samples used for Linear Discriminant Analysis. 

AATF CDC42EP3 FGF5 IGF2 MYO9B PTGS2 SLC5A3 
ABCB1 CDCA7 FGF9 IGF2BP1 NAA10 PTK2 SLC5A8 
ABCC1 CDCP1 FGFBP1 IGFBP3 NAIP PTK2B SLC5A9 
ABCG2 CDH1 FGFR1 IHH NANOG PTK7 SLC6A14 
ABCG5 CDH2 FGFR2 IKBKAP NCAM1 PTPN11 SLC6A19 
ABHD5 CDH3 FGFR3 IKBKB NEU3 PTPN2 SLC6A20 
ACADS CDH5 FLNB IL13RA1 NEUROD1 PTPN22 SLC6A6 
ACAT1 CDK15 FLT1 IL18 NFE2L2 PTPN6 SLC7A11 
ACKR2 CDK2 FN1 IL1A NFIL3 PTPRD SLC7A6 
ACSL4 CDK2AP1 FOS IL1B NFKB1 PYGO2 SLC7A7 
ACTA1 CDK7 FOXA1 IL1R1 NFKB2 RAC1 SLC7A9 
ACTA2 CDK8 FOXA2 IL1R2 NIFK RAD51D SLC9A2 
ACTB CDKAL1 FOXA3 IL22RA1 NOD2 RAD52 SLC9A3R1 

ACTC1 CDKN1A FOXC1 IL23R NOG RASSF1 SLC9A8 
ACTG1 CDKN1B FOXD2 IL2RB NOS1 RB1 SLCO2A1 
ACTG2 CDKN1C FOXJ2 IL2RG NOS2 RBBP9 SLFN5 

ADAM10 CDKN2A FOXJ3 IL36RN NOTCH1 RBL1 SMAD3 
ADAM17 CDKN2B FOXK2 IL4R NOTCH3 RBL2 SMAD7 
ADAM9 CDX1 FOXO1 IL6ST NOTCH4 RBP4 SMPD1 

ADAMTS4 CDX2 FOXO3 ILF2 NPAT RBPJ SOCS2 
ADRB1 CEACAM1 FOXP1 ILF3 NR2C2 RCN3 SOCS6 

AGPAT3 CEACAM19 FOXP2 ILKAP NR3C1 REG1A SOD1 
AIFM2 CEACAM3 FOXP4 INSR NR5A2 REG1B SOD2 
AKTIP CEACAM5 FPR1 IRF8 NR6A1 REG3A SORD 

ALCAM CEACAM6 FSTL1 ISL1 NRAS REG4 SOX4 
ALDH1A1 CEACAM7 FTH1 ITGAL NRCAM REL SOX9 
ALOX15 CEBPB FTL ITGAM NRIP1 RELA SP1 

ALPI CFLAR FUT2 ITGB1 NTHL1 RELB SPDEF 
AMPD3 CFTR FZD7 ITGB2 NTS REST SPI1 

ANGPTL4 CGNL1 G6PD ITLN1 NUMB RHOB SPIB 
ANXA1 CHAC1 GABRB3 JAG1 NUPR1 RIPK1 SPP1 
ANXA3 CHGA GADD45A JAK1 OAT ROCK1 SPPL3 
ANXA5 CHI3L1 GADD45B JAK2 OCLN RPS4X SPRY2 

APC CHP1 GATA6 JUN ODC1 RPSA SQSTM1 
APEX1 CKAP4 GCLC KCNH2 OGG1 RUNX2 SREBF2 
APOA1 CKS2 GCLM KCNS3 OLFM4 RUNX3 SST 
APOB CLDN3 GCM1 KCTD12 ORMDL3 RXRA STAT3 

APOC3 CLDN4 GCNT3 KCTD17 OTUB1 S100A8 STIM1 
APP CLDN8 GDF15 KDM4A P2RX4 S100A9 STK11 

AQP11 COL1A1 GEMIN6 KDM4B P4HA1 SAR1B SYP 
AQP3 COL1A2 GJB1 KDM4C P4HB SAT2 TAT 
AQP7 COL3A1 GJB2 KDM5A PAG1 SCD TAZ 
AQP8 COL6A3 GJC1 KEAP1 PARD3 SCNN1A TBRG1 
ARNT COLEC12 GJD2 KIT PARK7 SCNN1B TCF4 
ARRB2 COMMD3 GNL1 KITLG PAWR SCP2 TCF7L2 
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ATF3 COX4I1 GPX1 KLF4 PAX6 SDC1 TCN2 
ATF4 COX5B GPX2 KLF6 PCDH7 SELL TDG 

ATG16L1 CSPG5 GPX4 KLK1 PCNA SEPTIN4 TFAP2A 
ATG5 CTDSPL GRB7 KLK6 PDE4A SERPINA1 TFAP2C 

ATOH1 CTNNA1 GREM1 KRAS PDE4B SERPINB2 TFCP2L1 
ATP2A3 CTNNB1 GSK3A KRT19 PDE4C SERPINH1 TFF3 
ATP5B CTNND1 GSN KRT8 PDE4D SFN TFRC 

ATP8A1 CXADR GSR LAMA1 PDE6D SHH TGFA 
AXIN1 CXCL1 GSS LAMB1 PDK1 SIGIRR TGFB2 
AXIN2 CXCL16 GSTA1 LAMC2 PDX1 SIRT1 TGFBR2 
BACH1 CXCL2 GSTA4 LAMP1 PDZK1IP1 SLC10A2 TGM2 

BAD CXCL3 GSTM3 LATS2 PECAM1 SLC13A1 TGM4 
BAK1 CXCR2 GSTP1 LCT PIK3CA SLC13A2 THBS1 

BAMBI CXCR4 GUCA2A LDHB PIK3R1 SLC16A1 THRA 
BAX CYB5R1 GUCA2B LEF1 PIWIL2 SLC16A3 TIMP3 
BBC3 CYBB HAS2 LGALS3 PKM SLC16A4 TJP1 

BCL10 CYP4F2 HAS3 LGALS3BP PKN2 SLC16A9 TJP2 
BCL2 CYP4F3 HCAR2 LGR4 PLA2G10 SLC17A5 TJP3 

BCL2A1 DAB2IP HDAC1 LIFR PLA2G2A SLC1A1 TLR2 
BCL2L1 DAPK1 HDAC2 LIG3 PLA2G4B SLC1A4 TLR3 

BCL2L11 DAPK2 HES1 LIN28A PLA2G4C SLC20A1 TLR4 
BCL2L13 DAPK3 HEY1 LMNB2 PLA2G4D SLC22A23 TLR5 
BCL2L14 DBI HHIP LPAR1 PLA2G7 SLC23A3 TNF 
BCL2L2 DBN1 HIF1A LPAR4 PLAA SLC25A13 TNFAIP1 
BCO2 DCN HIF3A LRIG1 PLAT SLC25A20 TNFAIP3 

BDKRB2 DDIT4 HIST3H3 LRRK2 PLAU SLC25A28 TNFRSF10A 
BECN1 DDR2 HLTF LTA4H PLAUR SLC25A33 TNFRSF10B 
BIRC2 DDX11 HMGA1 LTBP1 PLCB2 SLC25A36 TNFRSF10D 
BIRC5 DDX17 HMGB1 LYPD8 PLCB3 SLC25A37 TNFRSF11A 
BMF DDX5 HMGCL LYPLA1 PLCB4 SLC25A39 TNFRSF1A 
BMI1 DEFA5 HMGCR MAB21L2 PLCD1 SLC26A2 TNFRSF1B 
BMP2 DEFA6 HMGCS1 MACC1 PLCD3 SLC26A3 TNFRSF21 
BMP4 DFFA HMGCS2 MALL PLCE1 SLC26A6 TNFSF10 

BMPR2 DHFR HMOX1 MAML1 PLCG2 SLC27A2 TNFSF13B 
BRAF DHRS9 HNF4A MAML3 PLD3 SLC28A1 TNK2 
BRD2 DLL1 HNF4G MAP2K2 PLIN2 SLC28A2 TOLLIP 
BRIX1 DLL4 HNRNPA1 MAPK1 PLIN3 SLC2A1 TP53 
BST1 DNAJB6 HOPX MAPK10 PLS3 SLC2A10 TP63 
BTD DOT1L HOXA10 MAPK13 PODXL SLC2A13 TPM3 

C11orf30 DPEP1 HOXA13 MAPK14 POLB SLC2A2 TPT1 
CA1 DPP4 HOXA2 MAPK3 POLG SLC2A5 TRAFD1 
CA12 DPYSL3 HOXA3 MAPK6 POR SLC30A4 TREH 
CA13 DSG2 HOXA5 MAPK7 POU2F3 SLC30A5 TRIM31 
CA14 DUOX2 HOXA9 MAPK8 PPAP2A SLC30A6 TSC2 
CA2 DUSP1 HOXB13 MAPK9 PPAP2B SLC30A7 TSC22D1 
CA3 DUT HOXB3 MAX PPAP2C SLC30A9 TSC22D3 
CA4 ECM1 HOXB5 MEF2C PPARD SLC31A1 TSTA3 
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CA5B EFNB1 HOXB6 MEIS1 PPARG SLC34A2 TTN 
CA7 EGF HOXB7 MELK PPARGC1A SLC35A1 TYRO3 

CACNA1C EGFR HOXB8 MEN1 PPM1D SLC35A2 UHRF1 
CACNA2D1 EIF6 HOXC4 MEP1A PRKACA SLC35A3 ULK1 

CACNB2 ELF3 HOXC6 MET PRKACB SLC35B3 VDR 
CACNB4 ELP3 HOXC8 MFSD2A PRKAR1A SLC35D1 VIL1 
CAMK1D ENC1 HOXD1 MGAT3 PRKAR1B SLC37A4 VIM 
CAMK2B EP400 HOXD10 MGST1 PRKCA SLC38A1 VNN1 
CAMK2D EPAS1 HOXD13 MLH1 PRKCB SLC38A2 WLS 

CASK EPHB1 HOXD8 MLLT4 PRKCD SLC39A4 WNT2B 
CASP1 EPHB4 HPGD MMP1 PRKCE SLC39A5 WNT3 
CASP3 EPHB6 HRAS MMP9 PRKCH SLC39A7 WNT4 
CASP4 ERBB2 HRH1 MPC1 PRKCI SLC39A8 WNT5A 

CAT ERBB4 HSD17B2 MPC2 PRKDC SLC39A9 WNT7A 
CAV1 ESR1 HSPA1A MSH2 PRNP SLC3A1 XIST 
CBX5 F11R HSPA1B MSH3 PROM1 SLC3A2 XRCC6 

CCDC80 FABP1 HSPD1 MSH6 PROM2 SLC40A1 YAP1 
CCL15 FABP2 ICAM1 MSI1 PROX1 SLC43A2 YWHAB 
CCL28 FABP3 ICK MSI2 PRSS23 SLC44A1 YWHAE 
CCND1 FABP6 ID1 MUC1 PSME2 SLC44A3 YWHAG 

CD24 FAM129A ID2 MUC17 PTAFR SLC4A4 YWHAH 
CD36 FAS ID3 MUC19 PTBP1 SLC4A7 YWHAQ 
CD44 FASLG ID4 MUC2 PTCH1 SLC50A1 YWHAZ 
CD59 FASN IER3 MUC3A PTEN SLC51A YY1 
CD74 FDFT1 IFITM2 MUC4 PTGER4 SLC51B ZBTB33 
CD9 FFAR2 IFNAR1 MXI1 PTGES SLC5A1 ZDHHC20 

CDC25B FFAR4 IGF1 MYB PTGFRN SLC5A11 ZEB2 
CDC42 FGF18 IGF1R MYC PTGIR SLC5A12 ZNF365 
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Table S3. High-ENL DE Genes. Differentially expressed (DE) genes in the contrast flaxseed lignan supplement vs 
placebo treatment in high-ENL excreters, sorted by their respective FDR. 
Abbreviations: logFC, log fold change; logCPM, log counts per million; LR, likelihood ratio; FDR, False Discovery Rate 
corrected p-values; FC, fold change.  
*Genes that also appear as DE in the Low ENL participants with the same directionality (upregulation/downregulation). 
 

 logFC logCPM LR P-Value FDR FC 
ARMCX4 6.0477 1.5671 26.7692 2.29E-07 2.65E-03 66.1533 

AIM1 -4.5554 3.5694 24.6864 6.75E-07 3.11E-03 0.0425 
CREB3L1 -3.6000 8.5348 24.3374 8.09E-07 3.11E-03 0.0825 
POU2AF1 4.6753 1.0426 23.1157 1.53E-06 4.41E-03 25.5512 

RP11-370I10.2 4.7831 1.0020 22.5790 2.02E-06 4.66E-03 27.5326 
SAMD15* 5.0488 1.1090 21.8922 2.88E-06 5.56E-03 33.1012 
FAM83H -6.7172 2.5243 20.6628 5.48E-06 9.04E-03 0.0095 
GRHL2 -4.6545 4.2347 19.8287 8.47E-06 1.22E-02 0.0397 
PRDX6 -2.8653 10.2168 19.1092 1.23E-05 1.40E-02 0.1372 

ZAK -6.1162 3.1571 19.0036 1.30E-05 1.40E-02 0.0144 
RALA -4.2525 6.4419 18.9572 1.34E-05 1.40E-02 0.0525 

CACNG8* 5.2391 1.6536 18.5980 1.61E-05 1.50E-02 37.7674 
GTF2F1 -5.5037 2.3855 18.4073 1.78E-05 1.50E-02 0.0220 
GEN1* 4.6283 1.1685 18.3763 1.81E-05 1.50E-02 24.7321 
HPS1 -3.7463 7.2443 18.2116 1.98E-05 1.52E-02 0.0745 

MEIS1-AS2 4.1466 0.8861 17.8528 2.39E-05 1.68E-02 17.7113 
TMEM38B -4.4023 4.1493 17.7863 2.47E-05 1.68E-02 0.0473 

GLRX5 -3.3949 3.9272 17.6521 2.65E-05 1.70E-02 0.0951 
IFNGR2 -3.0034 9.8143 17.5277 2.83E-05 1.72E-02 0.1247 

SNX5 -3.5364 4.3347 17.1200 3.51E-05 1.90E-02 0.0862 
UBE2N -3.3893 6.2470 17.0291 3.68E-05 1.90E-02 0.0954 
SAA1 3.6714 0.6673 16.9472 3.84E-05 1.90E-02 12.7413 
TRPS1 5.6531 4.7965 16.8152 4.12E-05 1.90E-02 50.3200 

HIGD1A -2.4801 9.0244 16.8112 4.13E-05 1.90E-02 0.1792 
KIF20B* 4.1406 1.0094 16.7600 4.24E-05 1.90E-02 17.6378 

TRAPPC12 4.6587 1.1248 16.6830 4.42E-05 1.90E-02 25.2589 
ADD3 -3.7702 4.3604 16.6034 4.61E-05 1.90E-02 0.0733 
TDG -4.8059 3.8774 16.4593 4.97E-05 1.90E-02 0.0358 
F11R -2.5455 6.9395 16.4493 5.00E-05 1.90E-02 0.1713 

SH3BGR 4.3756 0.8932 16.3248 5.34E-05 1.90E-02 20.7574 
CCDC146 5.9065 1.6622 16.3091 5.38E-05 1.90E-02 59.9846 

GHDC 3.4554 0.7468 16.3091 5.38E-05 1.90E-02 10.9692 
ADIPOR2* -2.7360 8.3881 16.2334 5.60E-05 1.90E-02 0.1501 
TIMMDC1 -4.2061 3.5221 16.2168 5.65E-05 1.90E-02 0.0542 
MIR222HG 4.8809 1.3071 16.1780 5.77E-05 1.90E-02 29.4648 

PPP3CA 2.8325 6.9668 16.0084 6.31E-05 1.94E-02 7.1231 
NOTCH3 3.8016 0.8174 15.9985 6.34E-05 1.94E-02 13.9444 
GREB1L 4.3685 0.9699 15.9837 6.39E-05 1.94E-02 20.6564 

YBX1 -3.1446 5.3421 15.8028 7.03E-05 1.99E-02 0.1131 
LRRN2 4.8952 1.3362 15.7788 7.12E-05 1.99E-02 29.7572 

MYH10* 4.1373 1.1666 15.7514 7.22E-05 1.99E-02 17.5971 
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GRIN2B* 4.6850 1.6430 15.7038 7.41E-05 1.99E-02 25.7237 
RHOB -2.7067 8.9046 15.7019 7.42E-05 1.99E-02 0.1532 

TNFRSF21 -2.7893 6.5795 15.6572 7.59E-05 1.99E-02 0.1447 
XPO4 3.6871 1.1784 15.4803 8.34E-05 2.14E-02 12.8804 
SRPK2 4.1132 3.0635 15.2794 9.27E-05 2.30E-02 17.3062 

ATP10B 3.5229 5.3105 15.2310 9.51E-05 2.30E-02 11.4944 
ARPC5 2.2167 8.1810 15.2266 9.54E-05 2.30E-02 4.6482 
ANO5 3.9639 1.9658 15.1595 9.88E-05 2.32E-02 15.6046 
COA5 -6.1043 2.2570 15.1328 1.00E-04 2.32E-02 0.0145 

PTPRC* 3.0748 5.5875 15.0171 1.07E-04 2.40E-02 8.4256 
ELF1 -2.3973 3.4464 14.9943 1.08E-04 2.40E-02 0.1898 

RNF103 -2.7475 6.8063 14.8480 1.17E-04 2.46E-02 0.1489 
RGP1 4.1201 1.4286 14.8346 1.17E-04 2.46E-02 17.3885 

PLEK2 -5.0679 3.4114 14.7930 1.20E-04 2.46E-02 0.0298 
KTN1 2.2703 6.9790 14.7801 1.21E-04 2.46E-02 4.8243 

TRBVA 5.6996 1.2832 14.7735 1.21E-04 2.46E-02 51.9693 
PPP1R13L -4.4569 1.5330 14.6131 1.32E-04 2.61E-02 0.0455 

MFI2 3.3110 1.7605 14.5965 1.33E-04 2.61E-02 9.9247 
SPIN1 -3.1876 4.5931 14.4705 1.42E-04 2.71E-02 0.1098 

TMEM56* -2.4639 6.6609 14.4629 1.43E-04 2.71E-02 0.1813 
BBOX1 3.6382 1.3675 14.3274 1.54E-04 2.84E-02 12.4510 

COX7A2 -2.2539 6.9775 14.2837 1.57E-04 2.84E-02 0.2097 
EPN2 3.3850 1.1459 14.2783 1.58E-04 2.84E-02 10.4472 

TFAP2D 4.8542 2.4525 14.2529 1.60E-04 2.84E-02 28.9247 
ARHGAP21 -3.2726 4.5048 14.2102 1.63E-04 2.86E-02 0.1035 
AC079612.2* 4.3148 1.7490 14.0947 1.74E-04 3.00E-02 19.9018 

SRRD 4.0932 0.9203 14.0144 1.81E-04 3.04E-02 17.0676 
EIF1AD -4.3271 5.6577 13.9839 1.84E-04 3.04E-02 0.0498 

DPP4 -3.6145 3.5270 13.9833 1.84E-04 3.04E-02 0.0816 
PRELID2 -3.0099 8.2757 13.9589 1.87E-04 3.04E-02 0.1241 
RARRES1 -4.6457 2.6933 13.9158 1.91E-04 3.07E-02 0.0399 

PIGV 5.1255 1.3413 13.8693 1.96E-04 3.07E-02 34.9085 
WAC -2.9209 6.5527 13.7991 2.03E-04 3.07E-02 0.1320 
CEP72 4.4509 0.8110 13.7767 2.06E-04 3.07E-02 21.8708 

NUDT4 -2.1448 8.7856 13.7650 2.07E-04 3.07E-02 0.2261 
NDUFA5 -3.1834 5.7380 13.7348 2.11E-04 3.07E-02 0.1101 

CLN5 4.0922 0.9086 13.7325 2.11E-04 3.07E-02 17.0562 
SH3D19 -2.8230 6.5792 13.6991 2.15E-04 3.07E-02 0.1413 
ACAP3* 3.8667 1.3390 13.6768 2.17E-04 3.07E-02 14.5876 
NPM1P4 4.0017 1.2595 13.6712 2.18E-04 3.07E-02 16.0190 
C11orf49 4.2268 1.4874 13.6704 2.18E-04 3.07E-02 18.7239 

RP11-445O3.3* 4.0930 1.0503 13.6379 2.22E-04 3.07E-02 17.0659 
RP11-565F19.2 3.4096 0.6265 13.6247 2.23E-04 3.07E-02 10.6268 

AARS 4.2334 1.5132 13.4935 2.39E-04 3.25E-02 18.8099 
XKR4* 5.2123 2.7999 13.4722 2.42E-04 3.25E-02 37.0736 
IGFBP5 3.7572 1.4216 13.3858 2.54E-04 3.37E-02 13.5214 

RP11-888D10.4 5.3603 1.3633 13.3130 2.64E-04 3.46E-02 41.0790 
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UQCRB -2.9087 6.1866 13.2723 2.69E-04 3.50E-02 0.1332 
KNTC1 3.9931 1.0764 13.1637 2.85E-04 3.65E-02 15.9236 
GLE1 -6.4319 4.6756 13.1533 2.87E-04 3.65E-02 0.0116 

TRIM6 -5.0518 2.8793 13.0692 3.00E-04 3.77E-02 0.0301 
KIAA1841* 3.7393 2.3484 13.0516 3.03E-04 3.77E-02 13.3547 
TMEM161B 2.8030 4.1961 12.9420 3.21E-04 3.92E-02 6.9790 

ZBED1 3.7469 3.7916 12.9374 3.22E-04 3.92E-02 13.4254 
CHRM2 5.3480 1.8069 12.8546 3.37E-04 4.02E-02 40.7288 

RP11-102M11.2 2.8825 0.6955 12.8431 3.39E-04 4.02E-02 7.3744 
FCRL5 3.3146 0.6318 12.8312 3.41E-04 4.02E-02 9.9494 

AC005537.2 3.4779 1.0791 12.7502 3.56E-04 4.16E-02 11.1419 
PLEKHM1 3.7830 1.7056 12.7013 3.65E-04 4.20E-02 13.7658 
NPM1P25 3.4037 0.6602 12.6817 3.69E-04 4.20E-02 10.5835 

EID2B 4.1059 0.8719 12.6604 3.73E-04 4.20E-02 17.2190 
CHP2 -3.3183 4.5616 12.6451 3.77E-04 4.20E-02 0.1003 

PI4KA* 3.6989 1.0550 12.6272 3.80E-04 4.20E-02 12.9857 
RP11-401P9.6 3.2522 0.6668 12.6134 3.83E-04 4.20E-02 9.5281 

CD63 -2.1695 5.9462 12.5855 3.89E-04 4.20E-02 0.2223 
SMS -2.5002 8.8068 12.5709 3.92E-04 4.20E-02 0.1767 

ZSWIM4 3.1488 6.5142 12.5586 3.94E-04 4.20E-02 8.8690 
MRPL19 4.7913 3.0346 12.5510 3.96E-04 4.20E-02 27.6894 
MTM1 -3.2429 3.9469 12.5174 4.03E-04 4.21E-02 0.1056 

SETDB1 2.9549 0.7734 12.5137 4.04E-04 4.21E-02 7.7537 
SRSF5 -3.0444 4.3771 12.4901 4.09E-04 4.21E-02 0.1212 

NRCAM 3.7825 0.8471 12.4782 4.12E-04 4.21E-02 13.7608 
FOXO3* -2.6267 5.2326 12.4222 4.24E-04 4.30E-02 0.1619 
POFUT2 2.9274 2.0494 12.3906 4.31E-04 4.34E-02 7.6076 
CYP4B1 3.6301 1.1122 12.3642 4.38E-04 4.35E-02 12.3812 

LAPTM4A -2.7660 9.0607 12.3511 4.41E-04 4.35E-02 0.1470 
CNOT2 -2.6600 5.2919 12.3194 4.48E-04 4.37E-02 0.1582 
HECA -2.7256 5.8736 12.2840 4.57E-04 4.37E-02 0.1512 
POP5 4.0020 0.9919 12.2809 4.58E-04 4.37E-02 16.0218 

KIAA0101* 3.3443 0.8733 12.2796 4.58E-04 4.37E-02 10.1560 
PARL -4.7270 4.3755 12.2204 4.73E-04 4.46E-02 0.0378 

MIR1199 -5.2697 1.6221 12.2124 4.75E-04 4.46E-02 0.0259 
MGAT4C* 4.2534 2.5802 12.1893 4.81E-04 4.48E-02 19.0716 
SPTLC3* 3.1610 0.7713 12.1468 4.92E-04 4.49E-02 8.9446 

DNAJC27* 4.7018 1.3558 12.1254 4.97E-04 4.49E-02 26.0237 
UBXN1 -3.0643 2.4417 12.1112 5.01E-04 4.49E-02 0.1195 
ERCC4 3.6967 2.0354 12.0922 5.06E-04 4.49E-02 12.9664 

PRPSAP2 2.8534 2.2422 12.0703 5.12E-04 4.49E-02 7.2272 
HDGFRP2 2.9052 2.6531 12.0549 5.17E-04 4.49E-02 7.4913 

DCAF8 -3.0948 3.0608 12.0298 5.24E-04 4.49E-02 0.1171 
RHOH 3.5446 2.0210 12.0297 5.24E-04 4.49E-02 11.6688 

MTHFSD -4.8003 1.0764 12.0289 5.24E-04 4.49E-02 0.0359 
PRKAA1 -2.8988 5.0167 12.0220 5.26E-04 4.49E-02 0.1341 
PROX1* 3.8586 2.3350 12.0118 5.29E-04 4.49E-02 14.5059 
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CTBP1 -2.8818 6.1859 12.0065 5.30E-04 4.49E-02 0.1357 
ADORA2A-AS1 3.5729 0.8930 11.9990 5.32E-04 4.49E-02 11.9002 

GSTO1 3.9892 1.6372 11.9646 5.42E-04 4.54E-02 15.8803 
PPP1R2 -2.4834 3.6082 11.8712 5.70E-04 4.74E-02 0.1788 

CATSPER2 4.4765 1.1054 11.8579 5.74E-04 4.74E-02 22.2626 
TMEM132B* 4.0982 1.1740 11.8383 5.80E-04 4.76E-02 17.1274 

SIAH3* 4.3062 0.9506 11.8034 5.91E-04 4.76E-02 19.7832 
GDI2 -2.9317 7.3302 11.7850 5.97E-04 4.76E-02 0.1311 

PPP1CB -1.9915 11.0357 11.7796 5.99E-04 4.76E-02 0.2515 
TXNRD1* -2.2916 8.0706 11.7731 6.01E-04 4.76E-02 0.2043 

PGS1 4.2567 1.1014 11.7713 6.02E-04 4.76E-02 19.1152 
TRIM4 -4.5637 3.9131 11.7326 6.14E-04 4.80E-02 0.0423 
GGPS1 -3.0995 5.6808 11.7299 6.15E-04 4.80E-02 0.1167 
ZNF100 3.5210 1.0097 11.7120 6.21E-04 4.82E-02 11.4792 
OSGIN1 5.1939 1.4185 11.6831 6.31E-04 4.86E-02 36.6034 

KSR1 3.8470 0.9505 11.6705 6.35E-04 4.86E-02 14.3896 
GLDN -4.3722 1.0384 11.6103 6.56E-04 4.88E-02 0.0483 

FAM222B* -2.3316 6.7209 11.6062 6.57E-04 4.88E-02 0.1987 
TMEM108 3.9425 1.1107 11.5889 6.63E-04 4.88E-02 15.3746 

RAB18 -2.3045 5.6872 11.5802 6.67E-04 4.88E-02 0.2024 
FAM133A* 3.0895 1.7707 11.5714 6.70E-04 4.88E-02 8.5119 
ATP6V0E1 -1.8627 7.5789 11.5556 6.75E-04 4.88E-02 0.2750 
FAM212B 3.7414 1.1405 11.5533 6.76E-04 4.88E-02 13.3748 

RPGR* 4.5634 3.0035 11.5454 6.79E-04 4.88E-02 23.6435 
TMEM167B -2.9407 3.6647 11.5341 6.83E-04 4.88E-02 0.1302 
RHOBTB1 -4.4411 3.3948 11.5284 6.85E-04 4.88E-02 0.0460 

MPHOSPH9 4.7324 1.3601 11.5220 6.88E-04 4.88E-02 26.5831 
FRAS1 3.5866 0.8666 11.5111 6.92E-04 4.88E-02 12.0138 
SGOL2 5.8117 1.2415 11.5021 6.95E-04 4.88E-02 56.1695 

AC114498.1 2.7350 1.6236 11.4972 6.97E-04 4.88E-02 6.6574 
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Table S4. Low-ENL DE Genes. Differentially expressed (DE) genes in the contrast flaxseed lignan supplement vs 
placebo treatment in low-ENL excreters, sorted by their respective FDR. 
Abbreviations: logFC, log fold change; logCPM, log counts per million; LR, likelihood ratio; FDR, False Discovery Rate 
corrected p-values; FC, fold change.  
*Genes that also appear as DE in the high ENL participants with the same directionality (upregulation/downregulation). 
 

 logFC logCPM LR p-Value FDR FC 
OTOP2 -5.2307 4.4961 37.4709 9.28E-10 1.07E-05 0.0266 

RP11-217O12.1 5.8100 2.1304 30.5429 3.27E-08 1.89E-04 56.1032 

SIRT5 2.8775 0.8518 26.5376 2.58E-07 8.60E-04 7.3486 

CHMP4C 4.2710 3.2839 26.0712 3.29E-07 8.60E-04 19.3057 

HERC6 3.6319 0.9521 25.7585 3.87E-07 8.60E-04 12.3970 

PTCHD1 5.6572 1.6304 25.4816 4.47E-07 8.60E-04 50.4629 

CD93 3.5470 0.8208 25.0248 5.66E-07 9.34E-04 11.6882 

ACADSB -4.5375 1.0660 24.1622 8.86E-07 1.28E-03 0.0431 

UBR1 5.5486 1.5936 23.7907 1.07E-06 1.36E-03 46.8054 

ANKLE1 3.5713 0.9636 23.6083 1.18E-06 1.36E-03 11.8870 

STPG1 5.3562 1.5952 23.3188 1.37E-06 1.44E-03 40.9611 

GPC2 3.8837 1.2120 22.9002 1.71E-06 1.49E-03 14.7610 

SKI -3.9048 4.7478 22.7352 1.86E-06 1.49E-03 0.0668 

FKBP5 -5.5872 3.9782 22.6707 1.92E-06 1.49E-03 0.0208 

OTX2-AS1 5.5594 1.5793 22.5448 2.05E-06 1.49E-03 47.1576 

CIITA 4.5324 1.1617 22.5417 2.06E-06 1.49E-03 23.1408 

NPTX1 5.1805 1.2975 22.3883 2.23E-06 1.49E-03 36.2641 

RP11-6N17.4 4.6828 2.3832 22.2549 2.39E-06 1.49E-03 25.6833 

COL1A2 6.6847 2.1134 22.2009 2.46E-06 1.49E-03 102.8732 

RBP4 -3.3714 0.8125 21.9789 2.76E-06 1.52E-03 0.0966 

LDOC1L -4.5939 1.3650 21.9646 2.78E-06 1.52E-03 0.0414 

SAE1 4.3707 1.0658 21.8554 2.94E-06 1.52E-03 20.6877 

SRP68 -3.6917 1.0332 21.7950 3.03E-06 1.52E-03 0.0774 

FEZ1 3.4321 0.8161 21.6475 3.28E-06 1.56E-03 10.7939 

RUNX1T1 5.7551 2.2500 21.4876 3.56E-06 1.56E-03 54.0071 

RP11-583F2.2 4.3462 1.0840 21.4846 3.57E-06 1.56E-03 20.3391 

TPD52L1 3.0407 0.7469 21.3875 3.75E-06 1.56E-03 8.2287 

FEM1A 4.2457 1.4310 21.3359 3.85E-06 1.56E-03 18.9709 

PECAM1 4.0708 1.0050 21.3016 3.92E-06 1.56E-03 16.8051 

LINC00560 4.0314 1.2525 21.1457 4.26E-06 1.64E-03 16.3522 

CCDC117 -3.8419 5.1205 20.8759 4.90E-06 1.83E-03 0.0697 

TMEM132B* 4.6368 1.1740 20.7844 5.14E-06 1.86E-03 24.8786 

RP5-1198O20.4 4.7441 1.3064 20.7049 5.36E-06 1.88E-03 26.7983 

MUC19 5.4532 1.5954 20.6082 5.64E-06 1.88E-03 43.8114 

RP4-569M23.5 4.5351 0.9439 20.5849 5.70E-06 1.88E-03 23.1839 



 10

SLC38A7 5.3221 1.4334 20.4908 5.99E-06 1.88E-03 40.0039 

ZNF613 2.9859 0.8087 20.4815 6.02E-06 1.88E-03 7.9224 

PIM2 -5.5573 4.5733 20.3873 6.32E-06 1.92E-03 0.0212 

SLC16A10 4.1722 1.0532 20.1914 7.01E-06 2.08E-03 18.0285 

RPL32P3 3.1068 0.9208 20.1419 7.19E-06 2.08E-03 8.6146 

ATG2A -3.5956 3.8326 20.0691 7.47E-06 2.11E-03 0.0827 

KLHL18 -3.8090 1.3592 19.7180 8.97E-06 2.45E-03 0.0713 

TNPO3 -4.7615 3.3196 19.6922 9.10E-06 2.45E-03 0.0369 

CACNG2 4.2627 1.3020 19.4472 1.03E-05 2.72E-03 19.1950 

RNF14 -4.2243 5.2797 19.3492 1.09E-05 2.80E-03 0.0535 

CTC-384G19.1 2.9732 0.7000 19.2101 1.17E-05 2.90E-03 7.8527 

GNAO1 5.3704 2.8183 19.1701 1.20E-05 2.90E-03 41.3675 

WDYHV1 4.4661 0.9322 19.1274 1.22E-05 2.90E-03 22.1019 

WFDC1 3.3747 0.7758 19.0835 1.25E-05 2.90E-03 10.3723 

PGBD4 3.5314 1.1288 19.0527 1.27E-05 2.90E-03 11.5628 

NCBP2-AS2 -4.4936 1.2599 19.0398 1.28E-05 2.90E-03 0.0444 

C6orf222 -3.7951 5.7969 18.9825 1.32E-05 2.93E-03 0.0720 

SCN8A 2.9110 0.6725 18.9307 1.36E-05 2.93E-03 7.5215 

AGO1 -4.5822 5.8383 18.9095 1.37E-05 2.93E-03 0.0417 

OR2H1 6.2544 2.1540 18.8478 1.42E-05 2.93E-03 76.3430 

BAZ1B -3.3347 4.2225 18.8416 1.42E-05 2.93E-03 0.0991 

MEP1B -4.5641 1.5769 18.7942 1.46E-05 2.95E-03 0.0423 

IVD 3.9897 0.8282 18.7020 1.53E-05 3.05E-03 15.8859 

FAM222B* -3.0026 6.7209 18.6379 1.58E-05 3.08E-03 0.1248 

DLEU1 3.4114 0.8634 18.6178 1.60E-05 3.08E-03 10.6400 

JAKMIP1 4.4087 2.7634 18.5003 1.70E-05 3.08E-03 21.2395 

C11orf30 4.5329 1.7966 18.4685 1.73E-05 3.08E-03 23.1497 

DSCAM 3.7802 0.8846 18.4601 1.74E-05 3.08E-03 13.7390 

GREB1 4.3922 1.3018 18.4386 1.75E-05 3.08E-03 20.9987 

MALRD1 2.7590 0.7200 18.4350 1.76E-05 3.08E-03 6.7694 

RP11-157L3.4 4.8304 1.2296 18.4325 1.76E-05 3.08E-03 28.4500 

SLC1A2 3.5694 0.9411 18.3590 1.83E-05 3.16E-03 11.8712 

TENM4 3.7079 0.9708 18.1927 2.00E-05 3.35E-03 13.0674 

MKL2 -4.4562 2.6087 18.1872 2.00E-05 3.35E-03 0.0456 

KYNU 3.9582 1.2881 18.0888 2.11E-05 3.48E-03 15.5426 

UTP23 6.9483 2.2594 18.0590 2.14E-05 3.49E-03 123.4957 

JAG1 5.2154 4.5756 17.9664 2.25E-05 3.49E-03 37.1533 

ZC3H8 3.0884 0.9502 17.9123 2.31E-05 3.49E-03 8.5055 

SDHA 3.5545 1.3209 17.9006 2.33E-05 3.49E-03 11.7490 

RP11-295K2.3 4.7979 1.3663 17.8927 2.34E-05 3.49E-03 27.8179 

PITPNC1 4.4124 1.4335 17.8846 2.35E-05 3.49E-03 21.2936 
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IFI16 4.9818 3.9500 17.8655 2.37E-05 3.49E-03 31.5991 

AC109357.1 4.6067 1.2466 17.8534 2.39E-05 3.49E-03 24.3640 

SLC9A7 4.8620 1.3805 17.8516 2.39E-05 3.49E-03 29.0806 

CD300E 4.8984 1.9053 17.8056 2.45E-05 3.52E-03 29.8231 

ZNF346 2.8152 0.7430 17.7636 2.50E-05 3.52E-03 7.0384 

GNPDA2 3.9283 1.1722 17.7305 2.55E-05 3.52E-03 15.2240 

C11orf83 -3.2704 1.3653 17.7277 2.55E-05 3.52E-03 0.1036 

DDX11 3.3008 0.8269 17.7055 2.58E-05 3.52E-03 9.8548 

NABP1 2.7255 5.8385 17.6958 2.59E-05 3.52E-03 6.6140 

ZNF567 4.3232 0.9272 17.6760 2.62E-05 3.52E-03 20.0174 

SORBS1 -3.3324 4.1719 17.6353 2.68E-05 3.55E-03 0.0993 

KIAA1683 4.8291 1.0941 17.4476 2.95E-05 3.80E-03 28.4252 

PGBD2 -3.9887 1.4205 17.4428 2.96E-05 3.80E-03 0.0630 

NAE1 3.6515 1.2432 17.4318 2.98E-05 3.80E-03 12.5662 

NMNAT2 4.0087 1.2252 17.3799 3.06E-05 3.80E-03 16.0964 

FAM19A2 4.9208 1.0683 17.3585 3.10E-05 3.80E-03 30.2900 

AC079776.3 3.9420 1.0386 17.3107 3.17E-05 3.80E-03 15.3698 

SEZ6L2 3.7386 1.3442 17.2783 3.23E-05 3.80E-03 13.3480 

CYB5D2 -4.2619 0.9507 17.2503 3.28E-05 3.80E-03 0.0521 

MFN2 -3.3498 4.6943 17.2472 3.28E-05 3.80E-03 0.0981 

ZNF318 4.7453 1.8838 17.2293 3.31E-05 3.80E-03 26.8208 

TMEM126A -6.0603 2.1213 17.2251 3.32E-05 3.80E-03 0.0150 

NUSAP1 4.2050 1.0206 17.2089 3.35E-05 3.80E-03 18.4424 

WIPF3 2.7859 0.9127 17.2046 3.36E-05 3.80E-03 6.8966 

IPO7 2.8896 5.6632 17.1982 3.37E-05 3.80E-03 7.4108 

INTU 5.7403 2.4303 17.1898 3.38E-05 3.80E-03 53.4558 

WNT4 3.4839 1.0804 17.1895 3.38E-05 3.80E-03 11.1883 

ELFN1 5.6731 2.0592 17.1704 3.42E-05 3.80E-03 51.0238 

MARCH4 3.9313 1.0179 17.0707 3.60E-05 3.89E-03 15.2556 

PPP1R18 4.6449 1.4936 17.0671 3.61E-05 3.89E-03 25.0186 

TSSC1 3.4818 0.7854 17.0669 3.61E-05 3.89E-03 11.1721 

CNKSR1 5.6834 3.1468 17.0520 3.64E-05 3.89E-03 51.3904 

FAM122C 3.1508 0.7761 16.9585 3.82E-05 4.03E-03 8.8815 

TMEM221 2.9622 0.6320 16.9507 3.84E-05 4.03E-03 7.7930 

ERGIC3 -3.2348 4.9915 16.9272 3.88E-05 4.04E-03 0.1062 

ZNF793 5.9580 2.9863 16.8464 4.05E-05 4.11E-03 62.1658 

DPY19L4 3.3081 0.7569 16.8065 4.14E-05 4.11E-03 9.9043 

RAPGEF4 4.0070 1.6945 16.8049 4.14E-05 4.11E-03 16.0773 

ATP6V0A2 -3.9884 3.7034 16.8026 4.15E-05 4.11E-03 0.0630 

C15orf57 5.3535 2.2870 16.7919 4.17E-05 4.11E-03 40.8856 

CTD-2349P21.11 5.2367 1.2636 16.7853 4.19E-05 4.11E-03 37.7046 
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CDH12 2.6904 0.6918 16.7682 4.22E-05 4.11E-03 6.4550 

SLC22A9 4.0951 0.9546 16.7522 4.26E-05 4.11E-03 17.0905 

PLEKHA2 4.5989 3.0813 16.7432 4.28E-05 4.11E-03 24.2334 

MAS1 4.2563 1.0264 16.7323 4.30E-05 4.11E-03 19.1109 

SYCP1 3.6813 0.8403 16.6907 4.40E-05 4.14E-03 12.8283 

NUP93 2.8808 0.8203 16.6893 4.40E-05 4.14E-03 7.3653 

RP11-467L13.7 4.6345 5.1442 16.6708 4.45E-05 4.14E-03 24.8386 

KMT2C 2.4902 6.2329 16.6414 4.52E-05 4.17E-03 5.6184 

NFE2L3 2.8139 0.8079 16.5838 4.65E-05 4.24E-03 7.0318 

ONECUT3 5.7957 2.6667 16.5303 4.79E-05 4.24E-03 55.5496 

SNORA31 7.9558 3.1357 16.5119 4.83E-05 4.24E-03 248.2681 

LINC01183 4.4191 1.1829 16.5096 4.84E-05 4.24E-03 21.3930 

AP000704.5 3.1716 0.7337 16.5048 4.85E-05 4.24E-03 9.0103 

HDHD2 4.5795 1.0587 16.4990 4.87E-05 4.24E-03 23.9095 

RP11-296E23.2 4.4480 1.1127 16.4983 4.87E-05 4.24E-03 21.8257 

POLI 3.8140 0.8836 16.4956 4.88E-05 4.24E-03 14.0650 

RP4-724E16.2 3.8261 0.8053 16.4679 4.95E-05 4.27E-03 14.1833 

SHPRH 4.7023 1.4993 16.4057 5.11E-05 4.38E-03 26.0334 

AMER1 4.8636 1.4893 16.3774 5.19E-05 4.39E-03 29.1130 

CTB-43E15.3 3.4050 0.9928 16.3728 5.20E-05 4.39E-03 10.5927 

RP11-108M9.3 3.0283 0.6631 16.3330 5.31E-05 4.45E-03 8.1587 

MROH7 3.6736 1.1906 16.3092 5.38E-05 4.46E-03 12.7608 

RANBP17 3.6905 1.3885 16.2946 5.42E-05 4.46E-03 12.9107 

RP11-38O23.4 3.4731 2.4869 16.2868 5.44E-05 4.46E-03 11.1047 

RP11-445O3.3* 3.5824 1.0503 16.2084 5.67E-05 4.62E-03 11.9790 

PMM1 -5.0968 3.6061 16.1780 5.77E-05 4.62E-03 0.0292 

C1GALT1C1 -4.1592 2.2484 16.1683 5.80E-05 4.62E-03 0.0560 

DDX6 -2.0588 7.8222 16.1574 5.83E-05 4.62E-03 0.2400 

GDF11 4.0788 1.3202 16.1495 5.85E-05 4.62E-03 16.8988 

RYR2 4.4814 1.9034 16.1308 5.91E-05 4.62E-03 22.3379 

KIAA1257 4.5789 1.3540 16.1242 5.93E-05 4.62E-03 23.8991 

C9orf37 3.1362 0.7452 16.1149 5.96E-05 4.62E-03 8.7920 

TRADD -4.0502 1.0865 16.0967 6.02E-05 4.64E-03 0.0604 

SCRN1 3.9978 1.1242 16.0774 6.08E-05 4.64E-03 15.9754 

CTC-559E9.5 5.6768 1.7305 16.0686 6.11E-05 4.64E-03 51.1537 

DPYD 4.9155 1.6859 16.0533 6.16E-05 4.65E-03 30.1802 

MYBPC1 4.9776 1.5176 16.0390 6.21E-05 4.65E-03 31.5063 

CDH19 5.2503 2.1142 16.0305 6.23E-05 4.65E-03 38.0615 

MYH10* 3.2098 1.1666 16.0116 6.30E-05 4.66E-03 9.2523 

NRXN3 4.2113 1.7591 16.0007 6.33E-05 4.66E-03 18.5239 

ANAPC1 4.3394 1.0232 15.9616 6.46E-05 4.71E-03 20.2431 
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GGT7 3.3052 0.9598 15.9560 6.48E-05 4.71E-03 9.8846 

SIGLEC14 -5.3312 3.2337 15.9185 6.61E-05 4.72E-03 0.0248 

ZC4H2 5.5087 1.4414 15.9174 6.62E-05 4.72E-03 45.5280 

C10orf67 3.4498 1.2413 15.9065 6.65E-05 4.72E-03 10.9271 

PIEZO2 4.5461 1.1888 15.9043 6.66E-05 4.72E-03 23.3614 

RNF24 3.7829 2.6269 15.8710 6.78E-05 4.78E-03 13.7651 

NAIP 3.6749 0.9062 15.8223 6.96E-05 4.87E-03 12.7718 

CACNG3 3.6993 1.0513 15.7731 7.14E-05 4.97E-03 12.9899 

TGM2 2.9674 0.8378 15.7231 7.33E-05 5.04E-03 7.8210 

SCGB2B2 3.5186 1.1293 15.7163 7.36E-05 5.04E-03 11.4603 

PHF14 5.0628 2.0490 15.7008 7.42E-05 5.04E-03 33.4248 

KLF12 2.9654 0.7244 15.6898 7.46E-05 5.04E-03 7.8102 

RP11-179A10.2 3.3421 0.6653 15.6893 7.46E-05 5.04E-03 10.1409 

ARHGAP10 4.6480 1.0998 15.6450 7.64E-05 5.13E-03 25.0727 

MTCO3P1 -7.3367 2.3695 15.6257 7.72E-05 5.14E-03 0.0062 

NUP210 3.9965 0.9950 15.6165 7.76E-05 5.14E-03 15.9617 

CACNA2D1 4.3309 1.0147 15.6109 7.78E-05 5.14E-03 20.1247 

KIF20B* 3.0504 1.0094 15.5998 7.83E-05 5.14E-03 8.2842 

COL28A1 3.1459 0.6928 15.5572 8.00E-05 5.17E-03 8.8515 

FERMT2 3.0857 0.6912 15.5434 8.06E-05 5.17E-03 8.4898 

PTPRS 3.6249 1.8201 15.5411 8.07E-05 5.17E-03 12.3367 

NEB 2.9854 1.0972 15.5344 8.10E-05 5.17E-03 7.9195 

NOS2 4.2387 1.1026 15.5270 8.13E-05 5.17E-03 18.8790 

CLUAP1 4.7907 1.3467 15.5236 8.15E-05 5.17E-03 27.6788 

CSMD3 4.5173 1.1751 15.5101 8.21E-05 5.18E-03 22.9003 

PSMC3 3.5052 1.7274 15.4944 8.27E-05 5.20E-03 11.3544 

MOSPD3 2.9276 0.8387 15.4794 8.34E-05 5.21E-03 7.6083 

RP11-430C1.2 2.8944 0.7771 15.4369 8.53E-05 5.30E-03 7.4352 

MYCBPAP 3.9448 0.8961 15.4079 8.66E-05 5.35E-03 15.3993 

KIF5C 4.5135 3.0546 15.3745 8.82E-05 5.38E-03 22.8401 

BEST4 -4.0470 1.2244 15.3566 8.90E-05 5.38E-03 0.0605 

RP4-639F20.1 3.6634 0.7633 15.3542 8.91E-05 5.38E-03 12.6704 

CADPS 4.7960 2.2523 15.3505 8.93E-05 5.38E-03 27.7797 

RP11-315A16.1 4.0212 0.9810 15.3481 8.94E-05 5.38E-03 16.2372 

PPEF1 3.7501 0.8278 15.3326 9.01E-05 5.40E-03 13.4553 

PTK7 4.2440 0.9204 15.3219 9.07E-05 5.40E-03 18.9487 

AVL9 3.1422 3.5953 15.3007 9.17E-05 5.43E-03 8.8285 

MYPN -4.3098 1.1131 15.2541 9.40E-05 5.53E-03 0.0504 

DBNL -2.9564 6.8255 15.2443 9.45E-05 5.53E-03 0.1288 

HEATR3 2.6042 0.7579 15.2398 9.47E-05 5.53E-03 6.0807 

TRIM3 3.4306 1.3220 15.2142 9.60E-05 5.57E-03 10.7821 
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ANO4 3.0810 0.6461 15.1854 9.75E-05 5.63E-03 8.4619 

CACNB4 4.3542 1.0960 15.1319 1.00E-04 5.74E-03 20.4520 

DNM3OS 4.3245 2.4476 15.1301 1.00E-04 5.74E-03 20.0360 

LYPLAL1 4.8044 1.7287 15.1164 1.01E-04 5.75E-03 27.9425 

CTC-207P7.1 3.6366 0.8305 15.1003 1.02E-04 5.78E-03 12.4377 

RP11-369K17.1 4.4447 1.0093 15.0849 1.03E-04 5.79E-03 21.7761 

ST7L 3.3382 0.7781 15.0773 1.03E-04 5.79E-03 10.1134 

RP1-274L7.4 3.5369 1.0350 15.0593 1.04E-04 5.79E-03 11.6071 

HMG20B 4.5513 1.2237 15.0502 1.05E-04 5.79E-03 23.4466 

NPR3 3.0577 0.8374 15.0449 1.05E-04 5.79E-03 8.3263 

MAPK6 -2.2731 7.4329 15.0393 1.05E-04 5.79E-03 0.2069 

LRP4-AS1 3.5141 0.9228 15.0000 1.08E-04 5.86E-03 11.4251 

RP11-637A17.2 4.1134 0.9976 14.9992 1.08E-04 5.86E-03 17.3087 

ACAP3* 3.5371 1.3390 14.9757 1.09E-04 5.87E-03 11.6086 

MUL1 -3.7682 5.8426 14.9781 1.09E-04 5.87E-03 0.0734 

GTDC1 5.7224 2.9773 14.9715 1.09E-04 5.87E-03 52.7983 

AC116366.6 2.6614 0.9501 14.9608 1.10E-04 5.87E-03 6.3264 

ZNF181 5.6063 1.8379 14.9384 1.11E-04 5.92E-03 48.7140 

PPP5D1 3.2608 0.9467 14.9251 1.12E-04 5.92E-03 9.5854 

NRN1 3.6272 0.7780 14.9182 1.12E-04 5.92E-03 12.3562 

YIPF4 2.5418 6.0313 14.9034 1.13E-04 5.94E-03 5.8233 

CTB-111H14.1 4.0536 1.1343 14.8930 1.14E-04 5.95E-03 16.6055 

MED12L 4.1383 0.9716 14.8845 1.14E-04 5.95E-03 17.6100 

TMEM170A -2.6796 4.6863 14.8706 1.15E-04 5.95E-03 0.1561 

C15orf41 3.3509 3.0892 14.8618 1.16E-04 5.95E-03 10.2030 

HELB 3.2755 0.8562 14.8594 1.16E-04 5.95E-03 9.6833 

RALGPS1 5.0891 2.3858 14.8386 1.17E-04 5.99E-03 34.0377 

HUWE1 -3.2119 6.5856 14.8279 1.18E-04 6.00E-03 0.1079 

ANK1 3.8407 0.7653 14.8192 1.18E-04 6.00E-03 14.3269 

RINL 3.8336 0.9552 14.7828 1.21E-04 6.08E-03 14.2565 

NOVA2 6.3502 5.5779 14.7772 1.21E-04 6.08E-03 81.5844 

IGF2 3.9037 1.9587 14.7515 1.23E-04 6.12E-03 14.9664 

COL1A1 4.9831 3.0188 14.7474 1.23E-04 6.12E-03 31.6283 

FOXD2-AS1 -4.7628 1.7948 14.6800 1.27E-04 6.28E-03 0.0368 

VEZT -3.0955 3.0156 14.6760 1.28E-04 6.28E-03 0.1170 

RNF165 4.5498 1.7821 14.6727 1.28E-04 6.28E-03 23.4220 

MTR 5.2052 2.7740 14.6594 1.29E-04 6.28E-03 36.8909 

ARAP1 5.0164 1.4605 14.6529 1.29E-04 6.28E-03 32.3666 

RP11-467D6.1 4.5751 1.9019 14.6523 1.29E-04 6.28E-03 23.8370 

FAM212B* 3.2582 1.1405 14.6225 1.31E-04 6.33E-03 9.5681 

BRIX1 4.3756 0.9158 14.6206 1.31E-04 6.33E-03 20.7575 
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EXOSC4 -2.7005 1.1264 14.5897 1.34E-04 6.41E-03 0.1538 

CTD-2540F13.2 3.6531 1.2367 14.5755 1.35E-04 6.42E-03 12.5806 

MX2 3.7876 2.3653 14.5716 1.35E-04 6.42E-03 13.8096 

PELO 2.3239 0.9260 14.5636 1.36E-04 6.42E-03 5.0070 

DLGAP2 4.6459 1.1403 14.5478 1.37E-04 6.42E-03 25.0350 

RP11-702H23.4 3.9409 1.0111 14.5466 1.37E-04 6.42E-03 15.3582 

RNLS -4.2560 2.6139 14.5236 1.38E-04 6.45E-03 0.0523 

MBD5 4.0593 1.0013 14.5152 1.39E-04 6.45E-03 16.6716 

RASGEF1A 3.0352 0.9205 14.5107 1.39E-04 6.45E-03 8.1975 

ALKBH2 5.3287 1.4198 14.5088 1.40E-04 6.45E-03 40.1868 

ACE 3.3038 1.1008 14.4888 1.41E-04 6.47E-03 9.8754 

UQCC1 3.7884 1.0692 14.4830 1.41E-04 6.47E-03 13.8169 

CCDC88A 4.6572 2.0545 14.4791 1.42E-04 6.47E-03 25.2320 

CD28 3.3316 0.7604 14.4606 1.43E-04 6.51E-03 10.0675 

COQ5 2.6403 0.8363 14.4418 1.45E-04 6.53E-03 6.2347 

RP11-266L9.2 3.8725 0.9380 14.4387 1.45E-04 6.53E-03 14.6472 

CASS4 3.5546 1.1297 14.4340 1.45E-04 6.53E-03 11.7504 

TMF1 -2.9172 5.3879 14.4026 1.48E-04 6.57E-03 0.1324 

BEST2 -4.9653 2.2313 14.3974 1.48E-04 6.57E-03 0.0320 

FZD3 3.9618 2.4536 14.3875 1.49E-04 6.57E-03 15.5820 

OLR1 -3.6267 5.4906 14.3816 1.49E-04 6.57E-03 0.0810 

CD1A 5.5848 1.5779 14.3795 1.49E-04 6.57E-03 47.9948 

LINC01197 3.5002 0.9416 14.3785 1.50E-04 6.57E-03 11.3150 

EVC2 4.9501 1.0229 14.3674 1.50E-04 6.57E-03 30.9113 

PLAG1 4.3632 1.6223 14.3581 1.51E-04 6.57E-03 20.5798 

ZNF140 3.8700 0.8188 14.3563 1.51E-04 6.57E-03 14.6214 

KIAA0319 3.5011 0.9958 14.3408 1.53E-04 6.60E-03 11.3221 

L3MBTL4 3.5094 0.8587 14.3298 1.53E-04 6.62E-03 11.3878 

VMA21 -4.4390 1.3665 14.2965 1.56E-04 6.69E-03 0.0461 

CREB5 4.3403 2.5211 14.2961 1.56E-04 6.69E-03 20.2558 

CLMN -2.9098 5.0067 14.2690 1.58E-04 6.76E-03 0.1331 

FXYD6 5.0078 1.1866 14.2568 1.59E-04 6.77E-03 32.1742 

RP11-61L19.1 4.5266 1.2297 14.2435 1.61E-04 6.77E-03 23.0492 

SLC26A4-AS1 3.4784 1.1730 14.2415 1.61E-04 6.77E-03 11.1456 

FAT3 3.7661 2.2001 14.2370 1.61E-04 6.77E-03 13.6055 

IGF1R 3.4273 1.5140 14.2024 1.64E-04 6.79E-03 10.7581 

PCBD2 4.8086 2.0108 14.2005 1.64E-04 6.79E-03 28.0247 

NANOG 4.6547 1.0439 14.1838 1.66E-04 6.79E-03 25.1885 

AC025284.1 5.0678 1.5575 14.1732 1.67E-04 6.79E-03 33.5389 

STK33 3.5074 1.0705 14.1690 1.67E-04 6.79E-03 11.3722 

ZKSCAN5 2.5328 0.7045 14.1683 1.67E-04 6.79E-03 5.7871 
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LYN 3.7697 3.7583 14.1666 1.67E-04 6.79E-03 13.6395 

ANKRD17 -2.8973 4.6272 14.1655 1.67E-04 6.79E-03 0.1342 

TUBGCP5 3.4791 0.7490 14.1631 1.68E-04 6.79E-03 11.1510 

MIR17HG 3.0262 0.7829 14.1508 1.69E-04 6.79E-03 8.1466 

ZNF496 4.9141 1.5336 14.1480 1.69E-04 6.79E-03 30.1511 

COL19A1 3.2042 0.9617 14.1447 1.69E-04 6.79E-03 9.2163 

CDK5RAP2 5.0035 1.8763 14.1438 1.69E-04 6.79E-03 32.0787 

AP000708.1 5.6077 2.0461 14.1398 1.70E-04 6.79E-03 48.7616 

LHX5 4.2484 1.5417 14.1298 1.71E-04 6.80E-03 19.0061 

RP11-664H7.2 4.5992 1.1754 14.1187 1.72E-04 6.82E-03 24.2379 

CCDC135 4.0108 1.0185 14.0563 1.77E-04 6.98E-03 16.1198 

RP11-354K4.1 2.4249 0.7147 14.0552 1.78E-04 6.98E-03 5.3701 

CXCL11 5.2178 3.5152 14.0510 1.78E-04 6.98E-03 37.2140 

AP1S2 -3.2928 3.8951 14.0475 1.78E-04 6.98E-03 0.1020 

CYTH3 3.4656 0.8024 14.0393 1.79E-04 6.99E-03 11.0471 

FMO1 3.5742 1.7214 14.0156 1.81E-04 6.99E-03 11.9109 

STK24 4.0898 1.6061 14.0136 1.81E-04 6.99E-03 17.0275 

TMEM138 3.6601 1.2359 14.0021 1.83E-04 6.99E-03 12.6413 

POLD3 2.8251 2.7621 14.0018 1.83E-04 6.99E-03 7.0865 

LSAMP 4.2183 1.3798 14.0015 1.83E-04 6.99E-03 18.6137 

RP11-159H10.3 3.5300 1.1173 14.0002 1.83E-04 6.99E-03 11.5512 

RP11-1C8.5 4.5480 1.5300 13.9922 1.84E-04 6.99E-03 23.3930 

FMO4 -4.1353 1.1098 13.9824 1.85E-04 6.99E-03 0.0569 

ANKRD26 4.4219 1.1097 13.9790 1.85E-04 6.99E-03 21.4349 

RP11-82O19.1 5.3787 1.9478 13.9767 1.85E-04 6.99E-03 41.6045 

SLC16A1-AS1 3.5448 3.0792 13.9602 1.87E-04 7.03E-03 11.6702 

XKR4* 5.1157 2.7999 13.9326 1.89E-04 7.06E-03 34.6715 

GFOD1 3.4463 1.8775 13.9389 1.89E-04 7.06E-03 10.9007 

FANCE 3.2295 0.8866 13.9327 1.89E-04 7.06E-03 9.3797 

NAV1 4.9857 4.8321 13.9219 1.91E-04 7.08E-03 31.6842 

EGR3 3.5201 6.5915 13.9040 1.92E-04 7.13E-03 11.4727 

CACNG8* 3.9063 1.6536 13.8691 1.96E-04 7.19E-03 14.9935 

RP11-410C4.5 3.1399 0.6855 13.8808 1.95E-04 7.19E-03 8.8147 

HIPK3 -3.3028 6.3631 13.8749 1.95E-04 7.19E-03 0.1013 

CHD5 3.1453 0.7519 13.8571 1.97E-04 7.21E-03 8.8479 

MAD1L1 3.6872 0.9190 13.8074 2.03E-04 7.35E-03 12.8817 

NTRK3 4.6671 2.3416 13.8042 2.03E-04 7.35E-03 25.4066 

NCS1 4.3215 1.8618 13.8034 2.03E-04 7.35E-03 19.9939 

WDR87 6.9593 7.9770 13.7929 2.04E-04 7.36E-03 124.4427 

RP11-515O17.3 3.7081 1.7730 13.7909 2.04E-04 7.36E-03 13.0688 

AGER -3.9688 0.8574 13.7652 2.07E-04 7.43E-03 0.0639 
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SMYD3 2.4830 0.6003 13.7566 2.08E-04 7.45E-03 5.5907 

BMPR2 -2.6892 6.6002 13.7300 2.11E-04 7.49E-03 0.1550 

RAB3D -3.5485 3.5158 13.7284 2.11E-04 7.49E-03 0.0855 

GPS2 3.4601 4.6375 13.7273 2.11E-04 7.49E-03 11.0054 

NR2C1 3.7131 1.0810 13.7185 2.12E-04 7.51E-03 13.1143 

RAI2 -4.6739 1.4352 13.7022 2.14E-04 7.52E-03 0.0392 

CPED1 3.2122 0.8465 13.6965 2.15E-04 7.52E-03 9.2679 

RP11-439E19.7 3.1787 0.9640 13.6912 2.15E-04 7.52E-03 9.0547 

NUAK1 2.3712 0.6500 13.6912 2.15E-04 7.52E-03 5.1738 

RPS6KA6 3.8847 1.8747 13.6609 2.19E-04 7.62E-03 14.7715 

ATP7B -3.6471 1.0002 13.6456 2.21E-04 7.64E-03 0.0798 

CTD-2008L17.2 4.3444 1.8668 13.6449 2.21E-04 7.64E-03 20.3146 

LGSN 4.4770 1.3718 13.6377 2.22E-04 7.65E-03 22.2699 

BEND4 3.2641 0.9454 13.6303 2.23E-04 7.66E-03 9.6071 

RP11-473P24.2 3.5975 2.2325 13.6172 2.24E-04 7.69E-03 12.1049 

CASP4 3.4990 3.6283 13.5770 2.29E-04 7.83E-03 11.3059 

IGHA1 3.5132 0.8297 13.5606 2.31E-04 7.87E-03 11.4176 

IKZF4 4.7194 1.6931 13.5515 2.32E-04 7.89E-03 26.3431 

RGMA 3.2984 0.9682 13.5464 2.33E-04 7.89E-03 9.8381 

RP11-440G5.2 4.0637 0.8745 13.5246 2.35E-04 7.95E-03 16.7227 

ZNF445 4.6256 1.8537 13.5117 2.37E-04 7.95E-03 24.6862 

CTD-2566J3.1 -5.7590 3.4835 13.5070 2.38E-04 7.95E-03 0.0185 

PCDHA4 3.5141 1.0231 13.5008 2.38E-04 7.95E-03 11.4247 

LINC00998 -3.1558 2.6046 13.4894 2.40E-04 7.95E-03 0.1122 

RP11-626H12.2 3.5449 1.0019 13.4893 2.40E-04 7.95E-03 11.6715 

MAEL 3.1887 0.8732 13.4883 2.40E-04 7.95E-03 9.1179 

PDE10A 3.6714 1.0463 13.4865 2.40E-04 7.95E-03 12.7407 

ZSCAN30 2.9566 0.7568 13.4806 2.41E-04 7.95E-03 7.7630 

MOSPD2 4.5899 4.0835 13.4778 2.41E-04 7.95E-03 24.0816 

KIAA1147 -3.9200 1.4921 13.4607 2.44E-04 8.00E-03 0.0661 

LINC01320 4.4752 1.2909 13.4486 2.45E-04 8.03E-03 22.2423 

SLC22A11 4.9057 1.2064 13.4213 2.49E-04 8.11E-03 29.9746 

WDR65 8.2175 5.9416 13.4168 2.49E-04 8.11E-03 297.6479 

ASCC3 4.1096 1.7542 13.4127 2.50E-04 8.11E-03 17.2623 

TMEM63A 4.2447 1.5663 13.4027 2.51E-04 8.11E-03 18.9575 

HIBCH 2.9970 1.8046 13.4019 2.51E-04 8.11E-03 7.9833 

YEATS4 2.6872 0.6890 13.3956 2.52E-04 8.11E-03 6.4407 

MZT2A 4.0497 1.1278 13.3929 2.53E-04 8.11E-03 16.5604 

FAM179A 4.3316 1.9675 13.3738 2.55E-04 8.13E-03 20.1341 

ABCA12 4.3665 1.3102 13.3729 2.55E-04 8.13E-03 20.6281 

TIMP3 4.7861 1.1397 13.3709 2.56E-04 8.13E-03 27.5911 
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RP11-285E9.5 5.7780 1.9806 13.3675 2.56E-04 8.13E-03 54.8713 

COL21A1 2.9607 0.7901 13.3428 2.59E-04 8.20E-03 7.7853 

ARMC9 4.1384 1.3335 13.3416 2.60E-04 8.20E-03 17.6109 

C17orf105 4.6240 1.5861 13.3280 2.61E-04 8.23E-03 24.6587 

KATNA1 -3.2233 0.8512 13.2981 2.66E-04 8.33E-03 0.1071 

RP11-216P16.8 -5.2057 1.1747 13.2950 2.66E-04 8.33E-03 0.0271 

PRKAG1 3.8582 2.5100 13.2618 2.71E-04 8.46E-03 14.5023 

RP11-654D12.3 3.4855 0.8469 13.2513 2.72E-04 8.49E-03 11.2006 

ABCC4 6.1645 2.6441 13.2385 2.74E-04 8.51E-03 71.7320 

SFI1 4.4274 1.5880 13.2352 2.75E-04 8.51E-03 21.5163 

AC004076.5 2.7161 1.3366 13.2286 2.76E-04 8.51E-03 6.5708 

SIPA1L1 5.1611 3.1637 13.2253 2.76E-04 8.51E-03 35.7801 

SLC25A45 3.0747 1.0538 13.1920 2.81E-04 8.64E-03 8.4254 

RP11-338E21.2 2.9053 0.8667 13.1846 2.82E-04 8.65E-03 7.4920 

ITPR1 2.4653 0.6442 13.1805 2.83E-04 8.65E-03 5.5224 

INHBA-AS1 3.6713 0.8947 13.1755 2.84E-04 8.65E-03 12.7402 

PARVB 2.4208 0.6053 13.1636 2.85E-04 8.68E-03 5.3546 

UHRF2 4.3799 2.1678 13.1553 2.87E-04 8.69E-03 20.8200 

IGLON5 4.3513 1.2658 13.1515 2.87E-04 8.69E-03 20.4109 

C1GALT1 2.9135 3.2152 13.1425 2.89E-04 8.71E-03 7.5346 

SF3A3 4.6814 1.9348 13.1241 2.92E-04 8.77E-03 25.6594 

EFR3B 4.3769 1.6105 13.1151 2.93E-04 8.78E-03 20.7774 

RP11-214K3.24 4.6500 1.3755 13.1122 2.93E-04 8.78E-03 25.1068 

NAPB -4.9529 2.4958 13.0997 2.95E-04 8.82E-03 0.0323 

AL136380.1 3.5018 2.1097 13.0821 2.98E-04 8.82E-03 11.3279 

RP11-383H13.1 3.5369 1.3302 13.0756 2.99E-04 8.82E-03 11.6066 

C14orf64 3.4882 1.6013 13.0732 3.00E-04 8.82E-03 11.2213 

RP11-43F13.3 3.9976 1.3430 13.0728 3.00E-04 8.82E-03 15.9734 

AGBL2 3.7528 1.1497 13.0720 3.00E-04 8.82E-03 13.4807 

B3GALTL 3.0611 0.9057 13.0701 3.00E-04 8.82E-03 8.3460 

ASPSCR1 2.3256 0.9529 13.0619 3.01E-04 8.82E-03 5.0126 

SLC25A51 -3.4298 1.8917 13.0615 3.01E-04 8.82E-03 0.0928 

TNFAIP2 3.4181 6.9092 13.0534 3.03E-04 8.84E-03 10.6897 

STAG1 2.6655 0.8163 13.0389 3.05E-04 8.87E-03 6.3445 

ILDR1 4.7429 1.8169 13.0373 3.05E-04 8.87E-03 26.7775 

GRIP1 4.3312 1.1387 12.9986 3.12E-04 9.00E-03 20.1284 

RCL1 3.9372 0.9452 12.9955 3.12E-04 9.00E-03 15.3179 

DOCK7 2.4401 0.7404 12.9947 3.12E-04 9.00E-03 5.4267 

JAK3 3.2134 1.1582 12.9870 3.14E-04 9.02E-03 9.2754 

SEPT11 2.7665 5.8887 12.9669 3.17E-04 9.08E-03 6.8045 

DDR1 -2.2170 4.8351 12.9604 3.18E-04 9.08E-03 0.2151 
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NPM3 5.3581 2.8083 12.9562 3.19E-04 9.08E-03 41.0151 

FYN 3.3709 1.2739 12.9554 3.19E-04 9.08E-03 10.3453 

RP11-109N23.5 2.8099 2.3910 12.9278 3.24E-04 9.19E-03 7.0123 

HIST1H3D 7.4636 5.1277 12.9146 3.26E-04 9.22E-03 176.5133 

NUP88 2.8259 0.8403 12.9127 3.26E-04 9.22E-03 7.0905 

QSOX2 4.0329 1.0100 12.9009 3.28E-04 9.24E-03 16.3693 

PDGFD 5.8555 1.7106 12.8994 3.29E-04 9.24E-03 57.9008 

RP11-788M5.3 3.8596 0.9698 12.8839 3.31E-04 9.28E-03 14.5168 

KRI1 2.8582 0.8075 12.8783 3.32E-04 9.28E-03 7.2510 

CUX2 3.9329 1.4092 12.8754 3.33E-04 9.28E-03 15.2733 

NCLN -4.3382 2.1112 12.8735 3.33E-04 9.28E-03 0.0494 

NAT2 2.6743 1.2741 12.8624 3.35E-04 9.28E-03 6.3831 

RP11-64D24.4 4.8163 1.7451 12.8578 3.36E-04 9.28E-03 28.1750 

CTD-2269F5.1 3.2003 0.9121 12.8571 3.36E-04 9.28E-03 9.1916 

RP11-759A24.3 4.8001 1.0341 12.8549 3.37E-04 9.28E-03 27.8594 

RP11-296A18.3 4.3558 1.3546 12.8416 3.39E-04 9.31E-03 20.4745 

HMGB3P5 3.8981 1.2081 12.8390 3.39E-04 9.31E-03 14.9092 

DDHD2 4.0079 1.3212 12.8338 3.40E-04 9.31E-03 16.0882 

SCYL2 -2.5468 6.5706 12.8315 3.41E-04 9.31E-03 0.1711 

UGT1A7 3.4428 0.8758 12.7999 3.47E-04 9.45E-03 10.8742 

PLEKHH3 3.4954 1.1372 12.7793 3.50E-04 9.53E-03 11.2775 

PPM1K 4.0158 2.7514 12.7757 3.51E-04 9.53E-03 16.1761 

CNN1 5.0001 1.8403 12.7580 3.54E-04 9.59E-03 32.0012 

TMTC1 3.6514 0.8218 12.7490 3.56E-04 9.62E-03 12.5657 

PPIH -3.9731 0.8318 12.7251 3.61E-04 9.71E-03 0.0637 

ISL1 2.9982 0.7966 12.7235 3.61E-04 9.71E-03 7.9898 

ZNF788 3.1332 0.9844 12.7150 3.63E-04 9.73E-03 8.7736 

KCNJ16 4.1747 1.5172 12.6973 3.66E-04 9.80E-03 18.0593 

NTNG1 4.0197 1.0932 12.6919 3.67E-04 9.80E-03 16.2203 

RP11-335K5.2 3.8186 1.1753 12.6748 3.71E-04 9.86E-03 14.1099 

TIGD6 3.8662 0.9340 12.6663 3.72E-04 9.86E-03 14.5826 

EIF5 -2.3202 6.3340 12.6627 3.73E-04 9.86E-03 0.2002 

KIAA1328 3.8841 1.0110 12.6577 3.74E-04 9.86E-03 14.7652 

CSMD2 3.3476 0.9109 12.6554 3.74E-04 9.86E-03 10.1795 

COL25A1 3.0976 0.9285 12.6550 3.75E-04 9.86E-03 8.5598 

ROCK2 2.5654 4.7743 12.6509 3.75E-04 9.86E-03 5.9190 

PMVK -2.7730 0.9398 12.6377 3.78E-04 9.91E-03 0.1463 

PHF11 -4.5398 3.8647 12.6322 3.79E-04 9.91E-03 0.0430 

POLR1B 4.3396 1.2471 12.6170 3.82E-04 9.96E-03 20.2468 

CRB1 3.3559 1.8708 12.6145 3.83E-04 9.96E-03 10.2380 

LIMCH1 -4.0990 2.8548 12.6099 3.84E-04 9.97E-03 0.0584 
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ITPR2 2.6603 1.0503 12.5917 3.87E-04 1.00E-02 6.3216 

TDRD12 5.2249 3.1337 12.5866 3.89E-04 1.00E-02 37.3987 

MTND1P4 4.2712 1.5564 12.5706 3.92E-04 1.01E-02 19.3091 

C19orf66 -3.0256 3.6354 12.5678 3.92E-04 1.01E-02 0.1228 

LIN7B 3.1702 0.8593 12.5661 3.93E-04 1.01E-02 9.0017 

DGKB 2.3726 0.8396 12.5232 4.02E-04 1.03E-02 5.1789 

ZNF500 2.7896 0.7140 12.5185 4.03E-04 1.03E-02 6.9146 

TRAF3IP2 -2.8479 3.7948 12.5096 4.05E-04 1.03E-02 0.1389 

SLC12A5 5.6606 1.1733 12.5041 4.06E-04 1.03E-02 50.5823 

ANGPT1 2.7563 0.6482 12.4927 4.09E-04 1.04E-02 6.7566 

CPS1 3.9250 2.3817 12.4846 4.10E-04 1.04E-02 15.1900 

PTPN7 3.2904 1.0221 12.4819 4.11E-04 1.04E-02 9.7841 

ZNF350 2.7020 0.9769 12.4771 4.12E-04 1.04E-02 6.5071 

FAM76B 3.9441 2.5891 12.4753 4.12E-04 1.04E-02 15.3917 

HOXB13 3.1326 2.1837 12.4655 4.15E-04 1.04E-02 8.7703 

TERF2IP -2.8668 7.3165 12.4517 4.18E-04 1.05E-02 0.1371 

RP1-79C4.4 4.2404 1.4925 12.4350 4.21E-04 1.05E-02 18.9005 

FBXO42 2.9448 1.4531 12.4273 4.23E-04 1.06E-02 7.6999 

APH1A -3.1763 3.0540 12.4063 4.28E-04 1.06E-02 0.1106 

ZNF577 2.4320 0.7292 12.4018 4.29E-04 1.06E-02 5.3965 

STAT5A 4.0492 1.0799 12.3988 4.30E-04 1.06E-02 16.5550 

NWD2 -3.2170 0.8084 12.3963 4.30E-04 1.06E-02 0.1075 

HMGB3P19 4.6438 1.0106 12.3833 4.33E-04 1.07E-02 24.9987 

POP7 -4.1651 1.1377 12.3816 4.34E-04 1.07E-02 0.0557 

KPNA1 -2.7763 4.1577 12.3814 4.34E-04 1.07E-02 0.1460 

CUTA -2.7516 2.5565 12.3752 4.35E-04 1.07E-02 0.1485 

SAMD5 3.8397 1.4152 12.3742 4.35E-04 1.07E-02 14.3174 

AC069363.1 3.9322 1.0782 12.3630 4.38E-04 1.07E-02 15.2659 

ZFC3H1 3.7237 2.5589 12.3392 4.44E-04 1.08E-02 13.2115 

RP11-679C8.2 3.6519 1.2867 12.3309 4.46E-04 1.08E-02 12.5695 

RP11-503C24.4 2.8226 0.9830 12.3223 4.48E-04 1.09E-02 7.0744 

LINC00899 2.9227 0.9147 12.3148 4.49E-04 1.09E-02 7.5829 

KBTBD11-OT1 -4.4882 1.3660 12.3093 4.51E-04 1.09E-02 0.0446 

IARS 3.5051 0.7961 12.3041 4.52E-04 1.09E-02 11.3536 

CTD-3088G3.8 4.5087 2.7502 12.3003 4.53E-04 1.09E-02 22.7645 

ZNF609 2.7862 1.0622 12.2852 4.57E-04 1.10E-02 6.8982 

FAM105A -2.3659 5.3346 12.2740 4.59E-04 1.10E-02 0.1940 

ADCY5 3.8544 0.8905 12.2676 4.61E-04 1.10E-02 14.4636 

HOXA10 -3.3733 4.9143 12.2663 4.61E-04 1.10E-02 0.0965 

TNC 5.6765 5.6851 12.2540 4.64E-04 1.11E-02 51.1439 

LMTK2 -3.5740 3.9712 12.2383 4.68E-04 1.11E-02 0.0840 
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RP11-982M15.8 4.5725 2.2894 12.2362 4.69E-04 1.11E-02 23.7934 

ACOX3 -2.9349 0.9243 12.2125 4.75E-04 1.12E-02 0.1308 

CRHR2 2.3138 0.7151 12.2037 4.77E-04 1.13E-02 4.9719 

DUSP19 3.8405 0.9916 12.1777 4.84E-04 1.14E-02 14.3252 

SLC25A5-AS1 -3.7892 1.1255 12.1657 4.87E-04 1.14E-02 0.0723 

MATR3 -2.1400 4.9514 12.1648 4.87E-04 1.14E-02 0.2269 

RHBDF2 3.6110 1.0155 12.1632 4.87E-04 1.14E-02 12.2184 

NHS 2.9298 0.9174 12.1566 4.89E-04 1.14E-02 7.6199 

PDE1A 2.3358 0.6093 12.1461 4.92E-04 1.15E-02 5.0482 

ASH1L -2.8993 4.9912 12.1397 4.94E-04 1.15E-02 0.1340 

ANGPTL4 3.7393 1.2388 12.1253 4.97E-04 1.16E-02 13.3545 

DCTN1 2.5475 0.7782 12.1235 4.98E-04 1.16E-02 5.8462 

RN7SL636P 2.6760 0.7979 12.1062 5.03E-04 1.16E-02 6.3909 

C8orf82 2.8551 1.1576 12.0801 5.10E-04 1.18E-02 7.2353 

RP11-429P3.4 5.8567 1.2623 12.0733 5.12E-04 1.18E-02 57.9484 

U91328.19 3.8485 1.2563 12.0722 5.12E-04 1.18E-02 14.4046 

NTAN1 2.5503 0.8179 12.0676 5.13E-04 1.18E-02 5.8574 

GABRB2 4.6409 1.9707 12.0641 5.14E-04 1.18E-02 24.9491 

GPATCH8 -3.2128 2.3667 12.0585 5.16E-04 1.18E-02 0.1079 

FAM216B 4.1835 0.9482 12.0435 5.20E-04 1.19E-02 18.1704 

RP11-212I21.4 2.5144 0.8324 12.0383 5.21E-04 1.19E-02 5.7135 

MITF 2.3491 0.6486 12.0195 5.26E-04 1.20E-02 5.0951 

AC016629.8 4.0492 1.2247 12.0168 5.27E-04 1.20E-02 16.5553 

GINS4 2.6589 0.7735 12.0121 5.29E-04 1.20E-02 6.3155 

RP11-443B7.1 2.3304 0.6863 12.0036 5.31E-04 1.20E-02 5.0294 

RP11-169D4.1 2.4321 0.6550 11.9893 5.35E-04 1.21E-02 5.3969 

PPP6R2 3.0769 2.9632 11.9891 5.35E-04 1.21E-02 8.4382 

LHX9 3.0032 0.8708 11.9653 5.42E-04 1.22E-02 8.0177 

TCF23 2.7696 1.0549 11.9416 5.49E-04 1.23E-02 6.8193 

LINC00608 2.3604 0.7970 11.9172 5.56E-04 1.25E-02 5.1351 

PRKAR1B 2.7065 0.7055 11.9055 5.60E-04 1.25E-02 6.5273 

PPCDC 3.4443 1.3922 11.9001 5.61E-04 1.25E-02 10.8849 

RLIM 2.2641 0.8461 11.8703 5.70E-04 1.27E-02 4.8036 

NAGK 3.7129 1.2848 11.8658 5.72E-04 1.27E-02 13.1129 

TMEM56* -2.1653 6.6609 11.8529 5.76E-04 1.27E-02 0.2229 

PPIG -2.3774 5.8812 11.8525 5.76E-04 1.27E-02 0.1925 

RP11-883A18.3 6.1330 2.5153 11.8418 5.79E-04 1.28E-02 70.1791 

TTYH3 -2.7229 6.7538 11.8352 5.81E-04 1.28E-02 0.1515 

RUVBL1 2.3835 0.6246 11.8240 5.85E-04 1.29E-02 5.2181 

DNAJC22 -3.4127 2.9593 11.8235 5.85E-04 1.29E-02 0.0939 

CTC-277H1.7 2.6768 0.7511 11.8113 5.89E-04 1.29E-02 6.3945 
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FTX 2.3679 0.7607 11.8082 5.90E-04 1.29E-02 5.1619 

CTB-33O18.3 3.3113 1.0157 11.8047 5.91E-04 1.29E-02 9.9266 

ZNF319 2.3243 0.6846 11.7996 5.92E-04 1.29E-02 5.0082 

RP4-777D9.2 4.3660 1.1556 11.7912 5.95E-04 1.29E-02 20.6210 

RPPH1 3.2376 2.1546 11.7878 5.96E-04 1.29E-02 9.4321 

SP6 -4.9522 1.6525 11.7851 5.97E-04 1.29E-02 0.0323 

RUNX3 5.3744 4.4411 11.7736 6.01E-04 1.30E-02 41.4829 

SEC24B -3.2817 3.6501 11.7705 6.02E-04 1.30E-02 0.1028 

PCDH7 3.6104 1.3355 11.7687 6.02E-04 1.30E-02 12.2132 

SLC15A2 3.6186 0.9456 11.7629 6.04E-04 1.30E-02 12.2829 

PTPRC* 2.7596 5.5875 11.7589 6.06E-04 1.30E-02 6.7720 

TNFRSF9 3.0866 0.7435 11.7552 6.07E-04 1.30E-02 8.4948 

DDX52 -2.9585 2.8313 11.7451 6.10E-04 1.30E-02 0.1286 

GK3P 3.5799 1.4378 11.7429 6.11E-04 1.30E-02 11.9576 

MUC16 3.9595 1.6312 11.7331 6.14E-04 1.31E-02 15.5567 

CDH7 3.3596 1.2853 11.7327 6.14E-04 1.31E-02 10.2643 

NSMAF 3.2957 1.3946 11.7318 6.14E-04 1.31E-02 9.8198 

GFRA1 4.5912 1.7466 11.7127 6.21E-04 1.32E-02 24.1048 

DDX10 2.5046 0.7764 11.7065 6.23E-04 1.32E-02 5.6749 

BNC2 4.1440 1.9349 11.7063 6.23E-04 1.32E-02 17.6797 

RP11-582J16.4 3.3372 1.2219 11.7009 6.25E-04 1.32E-02 10.1062 

AC013474.4 3.1557 0.6482 11.6868 6.29E-04 1.33E-02 8.9116 

AL157830.1 3.6542 0.9717 11.6810 6.31E-04 1.33E-02 12.5900 

IL3RA 4.2282 2.3960 11.6792 6.32E-04 1.33E-02 18.7418 

GRIA2 2.8865 0.8615 11.6682 6.36E-04 1.33E-02 7.3945 

STARD7-AS1 4.2319 0.9873 11.6678 6.36E-04 1.33E-02 18.7904 

USP21 -2.8656 0.7003 11.6643 6.37E-04 1.33E-02 0.1372 

UNC13A 3.5295 1.2119 11.6593 6.39E-04 1.33E-02 11.5472 

DRAXIN 2.8258 0.8533 11.6422 6.45E-04 1.34E-02 7.0899 

QTRTD1 3.3756 0.8808 11.6366 6.47E-04 1.34E-02 10.3789 

KIAA1841* 3.7687 2.3484 11.6193 6.53E-04 1.34E-02 13.6302 

C12orf29 4.2955 1.2797 11.6248 6.51E-04 1.34E-02 19.6367 

PLA2G4F -4.3029 1.0222 11.6194 6.53E-04 1.34E-02 0.0507 

GNG7 3.0150 1.3037 11.6185 6.53E-04 1.34E-02 8.0835 

NFATC2IP 2.4957 2.4415 11.6118 6.55E-04 1.34E-02 5.6401 

MAP1S 2.2518 0.6976 11.6103 6.56E-04 1.34E-02 4.7627 

BICD1 3.0557 0.6712 11.6101 6.56E-04 1.34E-02 8.3149 

GAL3ST1 2.4327 0.6102 11.6015 6.59E-04 1.35E-02 5.3990 

NIPBL -3.5109 2.6029 11.5922 6.62E-04 1.35E-02 0.0877 

LINC01397 3.9606 1.1804 11.5901 6.63E-04 1.35E-02 15.5689 

LDB2 3.0223 0.7481 11.5866 6.64E-04 1.35E-02 8.1247 
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KRT16 3.7243 3.8152 11.5735 6.69E-04 1.36E-02 13.2171 

CLDN3 -2.1421 4.0928 11.5557 6.75E-04 1.37E-02 0.2265 

CDH8 3.8257 2.2997 11.5535 6.76E-04 1.37E-02 14.1796 

KRT12 -3.3570 0.6925 11.5465 6.79E-04 1.37E-02 0.0976 

DENND4B -3.6898 1.5495 11.5421 6.80E-04 1.37E-02 0.0775 

SMCR5 4.3010 0.9929 11.5405 6.81E-04 1.37E-02 19.7122 

MEF2BNB 4.3620 2.4174 11.5390 6.82E-04 1.37E-02 20.5633 

ERN1 3.2143 2.5311 11.5240 6.87E-04 1.38E-02 9.2811 

PCYT1B 2.9658 0.8317 11.4920 6.99E-04 1.40E-02 7.8124 

RP11-575F12.3 3.2972 0.7502 11.4834 7.02E-04 1.40E-02 9.8299 

CCDC34 3.3132 0.9865 11.4719 7.07E-04 1.41E-02 9.9395 

SEPT4 4.6508 1.5930 11.4693 7.08E-04 1.41E-02 25.1210 

RNU2-8P 3.6412 1.4505 11.4661 7.09E-04 1.41E-02 12.4771 

LURAP1 4.0445 0.9105 11.4366 7.20E-04 1.43E-02 16.5018 

THADA 2.5099 0.9114 11.4354 7.21E-04 1.43E-02 5.6956 

DTWD1 3.8895 1.9900 11.4300 7.23E-04 1.43E-02 14.8207 

RFT1 4.4158 1.2803 11.3987 7.35E-04 1.45E-02 21.3447 

OMA1 3.3974 1.2053 11.3980 7.35E-04 1.45E-02 10.5373 

EVA1A 2.9975 0.8331 11.3968 7.36E-04 1.45E-02 7.9860 

WDR61 2.9645 1.1367 11.3925 7.37E-04 1.45E-02 7.8057 

SLC8A3 2.6546 0.7233 11.3888 7.39E-04 1.45E-02 6.2966 

EBLN2 3.1322 0.7353 11.3865 7.40E-04 1.45E-02 8.7674 

ZBTB48 -4.0396 2.1553 11.3818 7.42E-04 1.45E-02 0.0608 

RP11-296C13.1 3.8488 2.5166 11.3768 7.44E-04 1.45E-02 14.4076 

FCGR3A -3.6675 1.0153 11.3660 7.48E-04 1.46E-02 0.0787 

DRAM1 3.1997 2.2130 11.3626 7.49E-04 1.46E-02 9.1877 

PLA2G10 -2.2027 5.2349 11.3480 7.55E-04 1.47E-02 0.2172 

ALPK2 3.6441 1.0068 11.3399 7.59E-04 1.47E-02 12.5019 

RORB 2.1853 0.6300 11.3377 7.59E-04 1.47E-02 4.5481 

ZNF532 5.3392 2.1222 11.3362 7.60E-04 1.47E-02 40.4819 

ITK 3.7990 1.1818 11.3324 7.62E-04 1.47E-02 13.9188 

IGF2BP1 3.8970 1.7486 11.3217 7.66E-04 1.48E-02 14.8973 

SHMT2 -4.3671 1.3519 11.3141 7.69E-04 1.48E-02 0.0485 

RP11-489E7.1 3.8132 1.2944 11.2937 7.78E-04 1.49E-02 14.0565 

PPIE 3.0863 1.7886 11.2906 7.79E-04 1.49E-02 8.4929 

RP11-531A24.5 3.2890 1.0066 11.2823 7.83E-04 1.49E-02 9.7744 

CACNA1E 3.6921 2.1039 11.2806 7.83E-04 1.49E-02 12.9252 

ST8SIA1 2.6779 0.9039 11.2798 7.84E-04 1.49E-02 6.3991 

RP1-228P16.4 3.4527 0.7536 11.2778 7.84E-04 1.49E-02 10.9491 

LY75 3.8621 2.8281 11.2752 7.86E-04 1.49E-02 14.5419 

NPM1 -2.5381 4.9533 11.2748 7.86E-04 1.49E-02 0.1722 
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P2RY14 5.4128 1.6135 11.2332 8.03E-04 1.52E-02 42.6009 

SULT1A2 -2.4070 3.1840 11.2182 8.10E-04 1.53E-02 0.1885 

PEG3 3.3877 0.8540 11.2139 8.12E-04 1.53E-02 10.4661 

RP1-102H19.8 3.3905 1.1421 11.2119 8.13E-04 1.53E-02 10.4869 

CSF1 3.1710 1.0560 11.2100 8.14E-04 1.53E-02 9.0068 

SMG7-AS1 3.7385 1.0516 11.2014 8.17E-04 1.53E-02 13.3472 

MIB2 2.5007 1.0975 11.1958 8.20E-04 1.53E-02 5.6595 

WDR7 2.8396 0.7823 11.1952 8.20E-04 1.53E-02 7.1584 

CAPN10 3.6868 1.1391 11.1932 8.21E-04 1.53E-02 12.8781 

AADAC -2.5713 5.5659 11.1931 8.21E-04 1.53E-02 0.1683 

C12orf66 2.7906 0.9816 11.1787 8.27E-04 1.54E-02 6.9191 

CRIM1 -1.9755 5.4781 11.1784 8.28E-04 1.54E-02 0.2543 

RP11-321E2.13 8.2761 7.1961 11.1782 8.28E-04 1.54E-02 309.9852 

SRCIN1 3.8418 1.3970 11.1734 8.30E-04 1.54E-02 14.3387 

SLC30A9 3.5679 4.6432 11.1719 8.30E-04 1.54E-02 11.8593 

HIST1H4E 7.1562 2.5209 11.1671 8.33E-04 1.54E-02 142.6366 

FAM49A 3.5660 2.1831 11.1534 8.39E-04 1.55E-02 11.8437 

IQUB 3.3863 0.8357 11.1503 8.40E-04 1.55E-02 10.4565 

FAM57B 2.3185 0.8426 11.1502 8.40E-04 1.55E-02 4.9880 

XBP1 -2.6177 3.2574 11.1466 8.42E-04 1.55E-02 0.1629 

SMPD4P1 2.8629 0.6528 11.1451 8.43E-04 1.55E-02 7.2745 

FUT2 -2.9232 3.7845 11.1312 8.49E-04 1.55E-02 0.1318 

FAM83H-AS1 3.0611 0.9012 11.1297 8.50E-04 1.55E-02 8.3461 

ZNF682 3.0704 0.8977 11.1240 8.52E-04 1.55E-02 8.4002 

RGS7 4.6616 2.3376 11.1219 8.53E-04 1.55E-02 25.3099 

C19orf25 2.6879 1.2795 11.1218 8.53E-04 1.55E-02 6.4436 

PPP2R2B 2.1707 0.5891 11.1165 8.56E-04 1.55E-02 4.5025 

AUH -2.7602 1.8621 11.1135 8.57E-04 1.55E-02 0.1476 

APOPT1 3.8628 1.8738 11.1105 8.58E-04 1.55E-02 14.5482 

LMO7DN 2.9798 1.3436 11.0996 8.63E-04 1.56E-02 7.8886 

YIPF6 -2.6139 6.3881 11.0992 8.64E-04 1.56E-02 0.1634 

TNPO2 -2.0277 5.1474 11.0908 8.68E-04 1.56E-02 0.2452 

RP11-281N10.1 2.9120 1.0364 11.0868 8.69E-04 1.57E-02 7.5266 

STEAP4 2.7726 2.7797 11.0781 8.74E-04 1.57E-02 6.8336 

SEC22C 3.7558 1.5846 11.0762 8.74E-04 1.57E-02 13.5090 

MRPL46 3.9448 1.0669 11.0639 8.80E-04 1.57E-02 15.3992 

TLL2 3.6663 0.8385 11.0630 8.81E-04 1.57E-02 12.6956 

RTKN2 2.6679 1.1054 11.0616 8.81E-04 1.57E-02 6.3550 

AC007386.2 3.3068 1.2810 11.0607 8.82E-04 1.57E-02 9.8955 

CCDC180 2.2255 0.5885 11.0450 8.89E-04 1.58E-02 4.6766 

ZNF618 3.4187 1.4384 11.0380 8.93E-04 1.59E-02 10.6936 
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STARD7 -2.6780 5.5533 11.0364 8.93E-04 1.59E-02 0.1563 

CDH24 2.2204 0.5860 11.0316 8.96E-04 1.59E-02 4.6601 

GPR155 4.0019 1.3865 11.0263 8.98E-04 1.59E-02 16.0211 

DNAL1 3.7289 3.8515 11.0250 8.99E-04 1.59E-02 13.2586 

RP11-84A19.2 4.5571 3.0823 11.0201 9.01E-04 1.59E-02 23.5404 

SCPEP1 4.0406 1.3843 11.0190 9.02E-04 1.59E-02 16.4571 

CDH4 3.2881 3.1573 11.0173 9.03E-04 1.59E-02 9.7685 

GPANK1 3.5111 1.6957 11.0084 9.07E-04 1.59E-02 11.4013 

ABCA13 4.2453 1.4061 11.0034 9.09E-04 1.59E-02 18.9655 

KLF16 -3.2769 1.0579 11.0021 9.10E-04 1.59E-02 0.1032 

CTD-2319I12.9 2.3569 0.7986 10.9874 9.17E-04 1.60E-02 5.1227 

RP11-725D20.1 2.5091 0.8575 10.9810 9.21E-04 1.61E-02 5.6926 

TNFRSF12A -3.6718 2.9384 10.9798 9.21E-04 1.61E-02 0.0785 

CD160 2.7049 0.6945 10.9554 9.33E-04 1.61E-02 6.5202 

FAM47E -3.4083 0.8970 10.9543 9.34E-04 1.61E-02 0.0942 

RP11-282K24.3 2.7559 1.1385 10.9531 9.34E-04 1.61E-02 6.7547 

NLRP8 2.9578 1.0152 10.9520 9.35E-04 1.61E-02 7.7695 

TTC31 -4.4628 1.1881 10.9501 9.36E-04 1.61E-02 0.0453 

DNPH1 -3.5507 1.0777 10.9495 9.36E-04 1.61E-02 0.0853 

SLC16A12 2.8378 0.7619 10.9469 9.38E-04 1.61E-02 7.1491 

ZNF331 4.7478 2.7981 10.9466 9.38E-04 1.61E-02 26.8678 

DNAH12 2.2847 0.6929 10.9439 9.39E-04 1.61E-02 4.8725 

CHST9 4.1454 1.9461 10.9418 9.40E-04 1.61E-02 17.6963 

FBXO27 3.7144 1.0609 10.9414 9.40E-04 1.61E-02 13.1261 

SUPT20H 3.8903 1.6395 10.9414 9.40E-04 1.61E-02 14.8280 

STXBP6 -3.0587 4.8187 10.9412 9.40E-04 1.61E-02 0.1200 

RP11-295P9.8 5.3275 2.5972 10.9225 9.50E-04 1.62E-02 40.1551 

LSM14B -3.2694 3.4932 10.9189 9.52E-04 1.62E-02 0.1037 

ZNF143 -3.3022 1.5226 10.9180 9.52E-04 1.62E-02 0.1014 

NFRKB 3.5683 1.7086 10.9168 9.53E-04 1.62E-02 11.8620 

SPATA18 3.4307 0.9340 10.9133 9.55E-04 1.62E-02 10.7833 

TSC22D3 4.2050 6.3895 10.9078 9.58E-04 1.62E-02 18.4425 

KIAA0586 2.9549 4.1320 10.9014 9.61E-04 1.63E-02 7.7536 

APOL1 2.8295 2.9805 10.8860 9.69E-04 1.64E-02 7.1084 

SLC38A6 2.3855 0.6273 10.8821 9.71E-04 1.64E-02 5.2253 

KLF17 2.5282 0.7797 10.8676 9.79E-04 1.65E-02 5.7685 

SERPINB3 3.2380 1.0968 10.8589 9.83E-04 1.65E-02 9.4346 

ITGA2 3.2126 3.4311 10.8488 9.89E-04 1.66E-02 9.2704 

USP30 2.9949 0.9390 10.8483 9.89E-04 1.66E-02 7.9717 

RP11-383C5.3 3.6716 0.8482 10.8450 9.91E-04 1.66E-02 12.7430 

IFT22 3.3403 0.9733 10.8427 9.92E-04 1.66E-02 10.1281 



 26

LINC00661 3.6589 1.0329 10.8415 9.93E-04 1.66E-02 12.6308 

MICB 3.9845 1.6232 10.8398 9.93E-04 1.66E-02 15.8289 

ASXL3 3.7382 1.3336 10.8287 9.99E-04 1.66E-02 13.3451 

RP11-348N5.7 -3.0201 0.7022 10.8241 1.00E-03 1.67E-02 0.1233 

TIA1 3.2550 2.3254 10.8207 1.00E-03 1.67E-02 9.5468 

RP11-100M12.2 3.7631 0.9104 10.8130 1.01E-03 1.67E-02 13.5774 

CXXC4 3.4263 1.4656 10.8045 1.01E-03 1.68E-02 10.7503 

GPR133 2.9070 0.7440 10.8034 1.01E-03 1.68E-02 7.5008 

DNAH2 2.8506 1.0288 10.7988 1.02E-03 1.68E-02 7.2128 

DNAJC27* 4.0690 1.3558 10.7707 1.03E-03 1.70E-02 16.7834 

PKHD1L1 2.8877 0.7502 10.7731 1.03E-03 1.70E-02 7.4011 

ADRA2A 2.4591 0.8503 10.7618 1.04E-03 1.70E-02 5.4988 

MAP1B 3.7953 1.1801 10.7583 1.04E-03 1.70E-02 13.8839 

RP11-524C21.2 4.3318 1.7532 10.7580 1.04E-03 1.70E-02 20.1369 

CDCP1 2.2953 4.2638 10.7518 1.04E-03 1.70E-02 4.9085 

KSR2 3.2425 1.5440 10.7495 1.04E-03 1.70E-02 9.4645 

YTHDC2 4.3654 3.4130 10.7494 1.04E-03 1.70E-02 20.6115 

ZMYM4 2.4974 3.2293 10.7492 1.04E-03 1.70E-02 5.6468 

MIR3663HG 3.5336 0.8534 10.7479 1.04E-03 1.70E-02 11.5807 

TRAM1 -2.1040 5.6799 10.7446 1.05E-03 1.70E-02 0.2326 

FER 4.5648 2.6149 10.7445 1.05E-03 1.70E-02 23.6668 

SETBP1 4.1663 1.9555 10.7410 1.05E-03 1.70E-02 17.9545 

USP17L7 3.7581 1.3313 10.7368 1.05E-03 1.70E-02 13.5297 

RP11-327F22.1 3.6116 1.5805 10.7333 1.05E-03 1.70E-02 12.2236 

ANKRD55 2.9807 1.7670 10.7299 1.05E-03 1.70E-02 7.8939 

CTB-89H12.4 -4.0359 1.2919 10.7292 1.05E-03 1.70E-02 0.0610 

CEP19 3.4690 1.4176 10.7212 1.06E-03 1.70E-02 11.0730 

DNAJB5P1 2.7566 1.1850 10.7195 1.06E-03 1.70E-02 6.7580 

CCDC83 2.9175 1.3929 10.7063 1.07E-03 1.71E-02 7.5555 

TBC1D8B 2.7572 0.9482 10.7039 1.07E-03 1.71E-02 6.7606 

COL16A1 2.9707 1.4131 10.6924 1.08E-03 1.72E-02 7.8392 

GRK5 3.3009 0.9582 10.6902 1.08E-03 1.72E-02 9.8554 

ERCC6 2.9247 1.0619 10.6807 1.08E-03 1.73E-02 7.5930 

LUC7L3 -2.3607 4.7329 10.6685 1.09E-03 1.74E-02 0.1947 

HS6ST3 2.6590 0.6846 10.6675 1.09E-03 1.74E-02 6.3158 

PDPR 3.2761 1.5626 10.6647 1.09E-03 1.74E-02 9.6871 

UNC5CL -4.1026 4.5571 10.6626 1.09E-03 1.74E-02 0.0582 

ARHGAP20 2.8614 0.7525 10.6606 1.09E-03 1.74E-02 7.2674 

HOXA10-AS 3.3779 0.8855 10.6491 1.10E-03 1.74E-02 10.3953 

CSF2RB 2.8484 3.1031 10.6288 1.11E-03 1.76E-02 7.2021 

KIAA1324 -2.8755 3.0435 10.6229 1.12E-03 1.76E-02 0.1363 
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LAMA3 -2.0832 4.0789 10.6215 1.12E-03 1.76E-02 0.2360 

ZCCHC17 -4.0126 1.8582 10.5912 1.14E-03 1.79E-02 0.0620 

TMEM60 -3.1758 1.8129 10.5882 1.14E-03 1.79E-02 0.1107 

MDM1 3.6367 1.0429 10.5822 1.14E-03 1.79E-02 12.4383 

IL1R1 5.1771 3.0658 10.5806 1.14E-03 1.79E-02 36.1787 

KDM1B -2.5604 4.0721 10.5797 1.14E-03 1.79E-02 0.1695 

CLCA2 2.2971 0.5845 10.5747 1.15E-03 1.79E-02 4.9147 

FOPNL 3.3552 1.8203 10.5733 1.15E-03 1.79E-02 10.2330 

RNU6-47P 2.0512 0.6072 10.5616 1.15E-03 1.80E-02 4.1444 

SIAH3* 2.8892 0.9506 10.5461 1.16E-03 1.81E-02 7.4088 

TRHDE 3.6056 2.8987 10.5461 1.16E-03 1.81E-02 12.1728 

C14orf1 -2.9883 3.2433 10.5397 1.17E-03 1.81E-02 0.1260 

SNORA7 2.5110 2.9595 10.5397 1.17E-03 1.81E-02 5.7002 

RP11-259A24.1 3.3133 1.5661 10.5388 1.17E-03 1.81E-02 9.9401 

TRAPPC10 3.5252 1.8278 10.5346 1.17E-03 1.81E-02 11.5127 

MCF2L2 4.2538 3.8450 10.5292 1.18E-03 1.82E-02 19.0773 

LINC01249 3.7864 1.2560 10.5227 1.18E-03 1.82E-02 13.7980 

ANKRD18EP 3.3788 0.7228 10.5138 1.18E-03 1.82E-02 10.4018 

RAB34 4.4463 3.2016 10.5136 1.19E-03 1.82E-02 21.7999 

JADE3 3.4075 1.3937 10.4983 1.19E-03 1.83E-02 10.6108 

KIF13B 3.7845 2.0437 10.4980 1.20E-03 1.83E-02 13.7798 

IL17RE 2.7089 0.7978 10.4933 1.20E-03 1.83E-02 6.5384 

SYT11 2.1365 0.5906 10.4931 1.20E-03 1.83E-02 4.3969 

G6PC3 4.2251 1.1871 10.4924 1.20E-03 1.83E-02 18.7013 

KIAA1407 2.2822 0.6970 10.4923 1.20E-03 1.83E-02 4.8641 

STARD10 2.7753 3.4690 10.4881 1.20E-03 1.83E-02 6.8462 

RP11-624C23.1 2.5986 0.6733 10.4877 1.20E-03 1.83E-02 6.0568 

RP11-126O22.1 6.3546 5.3399 10.4734 1.21E-03 1.84E-02 81.8314 

GLT8D2 3.2412 0.8091 10.4724 1.21E-03 1.84E-02 9.4558 

PAK3 3.2704 2.0575 10.4684 1.21E-03 1.84E-02 9.6489 

ZNF585B -2.8544 3.3048 10.4682 1.21E-03 1.84E-02 0.1383 

RP11-354E11.2 3.2541 0.9942 10.4644 1.22E-03 1.84E-02 9.5407 

GDPD3 -3.0180 3.0010 10.4603 1.22E-03 1.84E-02 0.1235 

SRRM3 3.3118 1.2864 10.4582 1.22E-03 1.84E-02 9.9302 

KCNN3 2.1413 0.6931 10.4546 1.22E-03 1.84E-02 4.4116 

REL 3.1550 1.6275 10.4529 1.22E-03 1.84E-02 8.9075 

ACAP1 2.6259 0.9137 10.4501 1.23E-03 1.84E-02 6.1727 

MCM8 2.0858 0.5805 10.4458 1.23E-03 1.84E-02 4.2452 

NRBP1 3.9228 1.6968 10.4448 1.23E-03 1.84E-02 15.1667 

LANCL1 2.4090 0.8286 10.4278 1.24E-03 1.86E-02 5.3112 

ATP2C1 2.6553 5.6323 10.4254 1.24E-03 1.86E-02 6.2997 
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RP11-379C10.1 3.9685 0.8481 10.4227 1.24E-03 1.86E-02 15.6547 

SCUBE1 2.6990 2.9677 10.4213 1.25E-03 1.86E-02 6.4935 

NEURL3 -3.5325 1.2356 10.4188 1.25E-03 1.86E-02 0.0864 

RP5-973N23.4 2.7260 0.8919 10.4166 1.25E-03 1.86E-02 6.6162 

AC002472.13 3.5857 1.4664 10.4125 1.25E-03 1.86E-02 12.0064 

EXOC6B -2.5131 4.3657 10.3986 1.26E-03 1.87E-02 0.1752 

G0S2 2.4872 12.2245 10.3931 1.26E-03 1.87E-02 5.6068 

DAPP1 3.3461 2.0479 10.3818 1.27E-03 1.88E-02 10.1690 

ALPK1 3.6475 3.8554 10.3800 1.27E-03 1.88E-02 12.5317 

ATP8B4 4.0897 1.2221 10.3726 1.28E-03 1.89E-02 17.0262 

ZNF419 2.6611 0.8667 10.3477 1.30E-03 1.91E-02 6.3254 

TOM1 -2.7188 2.4197 10.3441 1.30E-03 1.91E-02 0.1519 

PKD1L2 2.9756 1.7427 10.3314 1.31E-03 1.92E-02 7.8660 

CPEB1 2.7881 5.8307 10.3207 1.32E-03 1.93E-02 6.9070 

CDK2 -2.9380 4.1222 10.3202 1.32E-03 1.93E-02 0.1305 

ZNF583 2.0716 0.5637 10.3051 1.33E-03 1.94E-02 4.2036 

ICAM1 3.3784 1.1668 10.3003 1.33E-03 1.94E-02 10.3991 

WNT3 2.9210 0.9250 10.2990 1.33E-03 1.94E-02 7.5738 

KIF6 3.5074 0.9991 10.2945 1.33E-03 1.95E-02 11.3721 

ABHD10 -3.8113 1.6501 10.2806 1.34E-03 1.96E-02 0.0712 

MED12 -3.4612 1.6272 10.2778 1.35E-03 1.96E-02 0.0908 

VNN1 -2.7797 2.9481 10.2717 1.35E-03 1.96E-02 0.1456 

RP11-529E10.7 3.3427 3.2622 10.2655 1.36E-03 1.97E-02 10.1452 

LRRTM4 3.8366 0.9219 10.2651 1.36E-03 1.97E-02 14.2868 

MTFMT -4.2879 3.7937 10.2486 1.37E-03 1.98E-02 0.0512 

RP11-1060J15.5 -2.7019 0.6381 10.2476 1.37E-03 1.98E-02 0.1537 

CHMP2A -2.2902 2.9442 10.2449 1.37E-03 1.98E-02 0.2044 

CSF2RA 3.9919 2.0606 10.2424 1.37E-03 1.98E-02 15.9104 

CTD-2015H6.2 4.6033 0.9006 10.2394 1.37E-03 1.98E-02 24.3075 

C12orf55 3.4415 1.1286 10.2380 1.38E-03 1.98E-02 10.8641 

RP11-304C12.4 2.1572 0.6454 10.2359 1.38E-03 1.98E-02 4.4605 

RP3-468B3.2 3.3635 1.2346 10.2299 1.38E-03 1.98E-02 10.2925 

CHRDL1 3.8012 1.2710 10.2287 1.38E-03 1.98E-02 13.9407 

MLLT3 1.9221 9.1818 10.2164 1.39E-03 1.99E-02 3.7898 

GALNT11 2.1786 0.8076 10.2153 1.39E-03 1.99E-02 4.5272 

ZDHHC21 -2.6831 4.6131 10.2000 1.40E-03 2.01E-02 0.1557 

CTD-2246P4.1 2.5643 0.8289 10.1897 1.41E-03 2.01E-02 5.9149 

MEMO1 3.4485 2.8858 10.1862 1.41E-03 2.02E-02 10.9169 

HDAC6 3.3320 1.0830 10.1803 1.42E-03 2.02E-02 10.0701 

ATM 3.9103 1.5461 10.1756 1.42E-03 2.02E-02 15.0356 

SPATA6 3.0989 1.0807 10.1724 1.43E-03 2.02E-02 8.5677 
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USP36 3.1442 1.1827 10.1683 1.43E-03 2.03E-02 8.8407 

AP2A2 2.7901 0.8526 10.1630 1.43E-03 2.03E-02 6.9169 

ATRNL1 2.6772 0.7746 10.1610 1.43E-03 2.03E-02 6.3962 

BPHL 3.2395 1.1091 10.1605 1.43E-03 2.03E-02 9.4447 

RP11-638I2.2 4.0375 1.0428 10.1575 1.44E-03 2.03E-02 16.4213 

RP11-355F16.1 3.0573 1.0991 10.1543 1.44E-03 2.03E-02 8.3243 

AP5B1 -3.2999 4.8663 10.1481 1.44E-03 2.03E-02 0.1015 

AC114763.1 4.3997 1.4979 10.1288 1.46E-03 2.05E-02 21.1074 

CAST 2.0482 8.9736 10.1155 1.47E-03 2.06E-02 4.1358 

NR2F2-AS1 3.0182 1.3096 10.1149 1.47E-03 2.06E-02 8.1014 

MORC3 3.1848 5.8636 10.1136 1.47E-03 2.06E-02 9.0931 

MIR490 3.2274 1.1281 10.1049 1.48E-03 2.07E-02 9.3657 

RP11-122M14.1 2.7168 1.0280 10.1003 1.48E-03 2.07E-02 6.5740 

EIF4H -2.5122 1.2888 10.0970 1.49E-03 2.07E-02 0.1753 

CAMKK2 2.2959 2.3527 10.0888 1.49E-03 2.08E-02 4.9105 

RPGR* 4.1902 3.0035 10.0726 1.50E-03 2.09E-02 18.2550 

THYN1 4.1809 2.9713 10.0788 1.50E-03 2.09E-02 18.1374 

TRAPPC3L 3.6151 0.9601 10.0712 1.51E-03 2.09E-02 12.2531 

ZBTB8B 2.6727 1.3151 10.0687 1.51E-03 2.09E-02 6.3761 

RP11-526H11.1 4.3387 0.8592 10.0684 1.51E-03 2.09E-02 20.2343 

JAM2 2.0627 0.5681 10.0656 1.51E-03 2.09E-02 4.1777 

RP11-422J15.1 3.1108 1.6338 10.0651 1.51E-03 2.09E-02 8.6383 

C6orf132 -2.3464 6.2608 10.0647 1.51E-03 2.09E-02 0.1966 

GPR144 2.8874 0.9732 10.0640 1.51E-03 2.09E-02 7.3995 

FPGT -3.7752 2.7020 10.0551 1.52E-03 2.09E-02 0.0730 

SNX20 3.2978 1.0269 10.0494 1.52E-03 2.10E-02 9.8340 

RNU6-1064P 2.2258 5.9932 10.0477 1.53E-03 2.10E-02 4.6777 

ABI3BP 2.6968 0.8072 10.0435 1.53E-03 2.10E-02 6.4838 

RCSD1 2.8697 0.9520 10.0332 1.54E-03 2.11E-02 7.3090 

GABRB3 2.1663 0.5878 10.0326 1.54E-03 2.11E-02 4.4888 

RECK 3.2312 0.7183 10.0267 1.54E-03 2.11E-02 9.3903 

CTBP2 2.0224 4.0287 10.0229 1.55E-03 2.11E-02 4.0625 

RP11-540A21.2 3.6839 1.3647 10.0205 1.55E-03 2.11E-02 12.8522 

VAX1 3.7981 2.1645 10.0158 1.55E-03 2.12E-02 13.9101 

TAGAP 2.2874 4.0853 10.0131 1.55E-03 2.12E-02 4.8819 

RP11-430B1.1 3.6050 1.3800 10.0108 1.56E-03 2.12E-02 12.1681 

CAMKK1 3.7238 1.1445 10.0016 1.56E-03 2.12E-02 13.2126 

SLC8A1-AS1 5.2946 3.6336 9.9812 1.58E-03 2.14E-02 39.2507 

FBN1 4.1152 1.6226 9.9804 1.58E-03 2.14E-02 17.3296 

FBXL17 2.6265 5.8607 9.9780 1.58E-03 2.14E-02 6.1752 

QRSL1 2.8619 0.7346 9.9756 1.59E-03 2.14E-02 7.2698 
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KRR1 3.2554 1.2295 9.9751 1.59E-03 2.14E-02 9.5495 

KIAA0101* 2.3658 0.8733 9.9564 1.60E-03 2.15E-02 5.1545 

LRAT 4.8487 4.9796 9.9636 1.60E-03 2.15E-02 28.8143 

PTAFR 2.7742 0.8977 9.9615 1.60E-03 2.15E-02 6.8408 

SPRR3 2.1859 8.9155 9.9589 1.60E-03 2.15E-02 4.5502 

SOCS3 3.3705 7.6501 9.9577 1.60E-03 2.15E-02 10.3425 

ATP8A2 2.6460 1.2133 9.9558 1.60E-03 2.15E-02 6.2592 

ATP2A2 1.9825 5.5393 9.9506 1.61E-03 2.15E-02 3.9518 

BAHD1 -2.6272 1.6517 9.9417 1.62E-03 2.16E-02 0.1619 

CTB-193M12.3 4.0468 1.6392 9.9416 1.62E-03 2.16E-02 16.5276 

P2RY13 3.3191 1.6958 9.9378 1.62E-03 2.16E-02 9.9804 

RGS17 2.2780 0.6472 9.9360 1.62E-03 2.16E-02 4.8499 

SLC7A11-AS1 2.8941 0.8915 9.9339 1.62E-03 2.16E-02 7.4339 

AC007952.5 4.4196 0.9171 9.9296 1.63E-03 2.16E-02 21.4016 

SEMA4D 3.7939 4.5854 9.9276 1.63E-03 2.16E-02 13.8702 

TMEM184A 2.6427 0.8081 9.9267 1.63E-03 2.16E-02 6.2452 

MIR940 3.0424 1.2100 9.9038 1.65E-03 2.19E-02 8.2386 

BTN2A2 2.3836 0.6708 9.9025 1.65E-03 2.19E-02 5.2184 

ARMC4 2.6632 0.8687 9.8984 1.65E-03 2.19E-02 6.3342 

TNS1 4.2260 1.4830 9.8933 1.66E-03 2.19E-02 18.7140 

CCP110 2.9008 1.5987 9.8924 1.66E-03 2.19E-02 7.4684 

ZNF674-AS1 3.3347 1.4753 9.8859 1.67E-03 2.19E-02 10.0891 

FRMD4A 4.1497 1.8684 9.8806 1.67E-03 2.20E-02 17.7499 

MAST3 3.4946 0.9621 9.8793 1.67E-03 2.20E-02 11.2714 

ITFG3 -4.1341 2.1564 9.8752 1.68E-03 2.20E-02 0.0570 

RP11-401E5.2 3.5445 1.2297 9.8731 1.68E-03 2.20E-02 11.6677 

CTD-2650P22.2 2.1007 0.8907 9.8706 1.68E-03 2.20E-02 4.2891 

REPS2 3.6405 2.8498 9.8665 1.68E-03 2.20E-02 12.4709 

GRIK2 3.1078 0.9305 9.8609 1.69E-03 2.21E-02 8.6206 

KPNA3 -2.9125 1.8741 9.8575 1.69E-03 2.21E-02 0.1328 

KCNJ14 3.1770 1.0006 9.8563 1.69E-03 2.21E-02 9.0444 

CTD-3010D24.3 -3.3273 1.0696 9.8527 1.70E-03 2.21E-02 0.0996 

PFKM 6.0940 2.1987 9.8520 1.70E-03 2.21E-02 68.3083 

CDC42BPA -2.6724 4.0956 9.8377 1.71E-03 2.22E-02 0.1569 

SNTG1 2.0832 0.6789 9.8269 1.72E-03 2.23E-02 4.2376 

TTN-AS1 3.4804 0.8513 9.8254 1.72E-03 2.23E-02 11.1612 

KIAA0825 2.9892 2.5193 9.8206 1.73E-03 2.23E-02 7.9403 

STX5 -2.2144 2.2357 9.8203 1.73E-03 2.23E-02 0.2155 

KIAA0125 2.5129 1.1152 9.8149 1.73E-03 2.24E-02 5.7075 

GJC1 3.0555 0.9762 9.8092 1.74E-03 2.24E-02 8.3138 

MC5R 3.8171 0.9153 9.8089 1.74E-03 2.24E-02 14.0945 
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TLR2 3.3677 1.7673 9.8062 1.74E-03 2.24E-02 10.3220 

GPR180 3.0129 1.0587 9.7949 1.75E-03 2.25E-02 8.0718 

ATXN7 -2.2783 4.8090 9.7832 1.76E-03 2.26E-02 0.2061 

AKR1B1 -4.1661 1.4688 9.7788 1.77E-03 2.27E-02 0.0557 

RECQL 2.0535 0.5945 9.7762 1.77E-03 2.27E-02 4.1511 

CTNNA1 1.9868 7.2017 9.7749 1.77E-03 2.27E-02 3.9635 

RP1-65J11.5 2.2467 0.8981 9.7712 1.77E-03 2.27E-02 4.7461 

SMC5 -3.1027 3.2141 9.7696 1.77E-03 2.27E-02 0.1164 

CXCL1 3.2150 4.2572 9.7622 1.78E-03 2.27E-02 9.2854 

ARSD 3.1841 1.0735 9.7620 1.78E-03 2.27E-02 9.0887 

PNN -2.8353 2.3096 9.7618 1.78E-03 2.27E-02 0.1401 

AMT 2.4849 0.6499 9.7356 1.81E-03 2.30E-02 5.5981 

NXPE3 3.3271 1.6160 9.7296 1.81E-03 2.31E-02 10.0360 

SRSF1 -2.6062 6.7615 9.7257 1.82E-03 2.31E-02 0.1642 

PAK4 3.0844 2.1562 9.7212 1.82E-03 2.31E-02 8.4819 

GIGYF2 -2.5511 4.1582 9.7166 1.83E-03 2.31E-02 0.1706 

PPP1R13B -2.7059 4.2899 9.7146 1.83E-03 2.31E-02 0.1533 

TMEM130 3.0061 2.0815 9.7092 1.83E-03 2.32E-02 8.0341 

GBP2 2.7790 3.6944 9.7074 1.84E-03 2.32E-02 6.8636 

PI4KA* 2.4970 1.0550 9.6992 1.84E-03 2.32E-02 5.6452 

HLA-DMA 1.9950 0.6622 9.7008 1.84E-03 2.32E-02 3.9860 

LDB3 3.1312 0.9539 9.6920 1.85E-03 2.33E-02 8.7617 

SLC25A11 -3.6652 2.4644 9.6903 1.85E-03 2.33E-02 0.0788 

WIPF2 -1.7717 8.7401 9.6897 1.85E-03 2.33E-02 0.2929 

INSIG2 -2.1743 1.6491 9.6884 1.85E-03 2.33E-02 0.2215 

RP11-544A12.8 2.9034 0.7350 9.6878 1.85E-03 2.33E-02 7.4820 

PKDCC 1.9167 0.7560 9.6843 1.86E-03 2.33E-02 3.7757 

PCED1B-AS1 3.4090 0.8286 9.6789 1.86E-03 2.33E-02 10.6219 

MXRA7 2.3126 0.9944 9.6786 1.86E-03 2.33E-02 4.9679 

METTL16 2.9778 1.0889 9.6777 1.87E-03 2.33E-02 7.8776 

MGAT4C* 3.7642 2.5802 9.6725 1.87E-03 2.33E-02 13.5876 

METTL8 2.9393 1.1268 9.6672 1.88E-03 2.34E-02 7.6703 

HDAC9 3.4690 4.3673 9.6629 1.88E-03 2.34E-02 11.0729 

MANF -3.0156 1.3861 9.6604 1.88E-03 2.34E-02 0.1237 

ANO8 2.8626 0.9930 9.6565 1.89E-03 2.34E-02 7.2733 

BRD9 2.3941 0.7757 9.6429 1.90E-03 2.36E-02 5.2564 

RPS3A 2.4400 2.0559 9.6421 1.90E-03 2.36E-02 5.4263 

WFDC2 2.8868 4.3941 9.6377 1.91E-03 2.36E-02 7.3962 

MVK 3.1305 1.2458 9.6377 1.91E-03 2.36E-02 8.7572 

LRRC37B 2.5459 0.8217 9.6282 1.92E-03 2.37E-02 5.8397 

TMCO5B 4.3885 1.2050 9.6219 1.92E-03 2.37E-02 20.9452 
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PRSS12 2.7358 1.4309 9.6199 1.92E-03 2.37E-02 6.6615 

RP11-350J20.5 3.5756 1.1705 9.6196 1.93E-03 2.37E-02 11.9221 

KLHL32 2.3252 0.7338 9.5964 1.95E-03 2.40E-02 5.0112 

ZNF37BP 3.2529 1.1777 9.5887 1.96E-03 2.40E-02 9.5330 

CEP250 2.1813 0.8271 9.5877 1.96E-03 2.40E-02 4.5356 

SSX2IP -3.5244 2.1548 9.5749 1.97E-03 2.42E-02 0.0869 

DNAJC8 2.5039 1.0807 9.5675 1.98E-03 2.42E-02 5.6720 

SCAMP1-AS1 2.9751 1.1520 9.5654 1.98E-03 2.42E-02 7.8631 

DACH2 2.0825 0.6032 9.5641 1.98E-03 2.42E-02 4.2355 

RP11-649A18.5 3.7436 1.1279 9.5594 1.99E-03 2.43E-02 13.3949 

ETV1 3.6325 1.6775 9.5500 2.00E-03 2.44E-02 12.4017 

SYT15 2.2911 1.0060 9.5492 2.00E-03 2.44E-02 4.8944 

CFLAR 1.9103 6.0449 9.5446 2.01E-03 2.44E-02 3.7588 

CFB -3.4502 1.0046 9.5385 2.01E-03 2.45E-02 0.0915 

ZCCHC4 3.1209 0.7442 9.5306 2.02E-03 2.45E-02 8.6994 

RP11-90P13.1 3.0562 1.0786 9.5283 2.02E-03 2.45E-02 8.3180 

MAGI2-AS3 2.7557 1.8660 9.5232 2.03E-03 2.46E-02 6.7537 

TIPARP 3.5292 3.4004 9.5213 2.03E-03 2.46E-02 11.5446 

GPR64 3.7692 0.9320 9.5212 2.03E-03 2.46E-02 13.6343 

RP1-28O17.1 3.5583 0.7802 9.5181 2.03E-03 2.46E-02 11.7799 

FOXC1 -4.6639 1.5090 9.5145 2.04E-03 2.46E-02 0.0394 

UTP6 3.9814 1.6085 9.5062 2.05E-03 2.47E-02 15.7948 

UBR5 -2.8289 3.8096 9.5036 2.05E-03 2.47E-02 0.1407 

AC012358.8 4.2520 1.4963 9.4998 2.05E-03 2.47E-02 19.0539 

DDHD1 4.0703 1.6954 9.4988 2.06E-03 2.47E-02 16.7995 

CTA-211A9.5 3.7374 1.2567 9.4910 2.06E-03 2.48E-02 13.3370 

CERKL 4.1779 1.2436 9.4907 2.07E-03 2.48E-02 18.1002 

ADAMTS6 3.9961 1.0892 9.4879 2.07E-03 2.48E-02 15.9565 

C1orf186 2.2542 0.6254 9.4855 2.07E-03 2.48E-02 4.7708 

TUBA1A 3.1902 1.7323 9.4822 2.07E-03 2.48E-02 9.1272 

AMBRA1 -3.5081 4.7170 9.4793 2.08E-03 2.48E-02 0.0879 

PGRMC2 -2.1862 5.6041 9.4702 2.09E-03 2.49E-02 0.2197 

SNORA70 5.3181 1.6693 9.4576 2.10E-03 2.50E-02 39.8944 

ASH2L 3.3001 3.6589 9.4563 2.10E-03 2.50E-02 9.8496 

MTURN -2.9778 3.2783 9.4556 2.11E-03 2.50E-02 0.1269 

TTLL9 2.6748 1.0353 9.4449 2.12E-03 2.51E-02 6.3856 

CCBE1 3.5734 1.3049 9.4420 2.12E-03 2.51E-02 11.9046 

VPS26B -2.9528 1.7878 9.4413 2.12E-03 2.51E-02 0.1292 

GAREML 3.1158 0.8267 9.4386 2.12E-03 2.52E-02 8.6683 

SLC26A5 3.0085 0.6784 9.4344 2.13E-03 2.52E-02 8.0474 

CTD-2310F14.1 4.6173 2.7873 9.4339 2.13E-03 2.52E-02 24.5446 
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UBE2D4 3.0756 1.5345 9.4278 2.14E-03 2.52E-02 8.4306 

SF3B4 -2.3085 0.7473 9.4255 2.14E-03 2.52E-02 0.2019 

TOP3A 3.3620 2.0278 9.4236 2.14E-03 2.52E-02 10.2816 

SCLY 2.4686 0.8427 9.4234 2.14E-03 2.52E-02 5.5352 

FIGN 3.4806 1.2536 9.4162 2.15E-03 2.53E-02 11.1625 

SNX29 2.5793 1.5002 9.4098 2.16E-03 2.53E-02 5.9764 

CDH5 2.6549 2.1652 9.4063 2.16E-03 2.54E-02 6.2982 

H3F3B 2.1091 11.6121 9.4018 2.17E-03 2.54E-02 4.3143 

DNAJC28 3.7219 1.2505 9.3841 2.19E-03 2.56E-02 13.1952 

PDE2A 2.3004 0.7807 9.3830 2.19E-03 2.56E-02 4.9259 

CNFN -2.5664 3.4473 9.3810 2.19E-03 2.56E-02 0.1688 

PAK1 -2.2924 5.2411 9.3796 2.19E-03 2.56E-02 0.2041 

SRP19 -3.1933 3.2953 9.3765 2.20E-03 2.56E-02 0.1093 

ATP8B2 3.2046 1.1829 9.3710 2.20E-03 2.57E-02 9.2190 

SIGLEC9 3.7602 0.9723 9.3647 2.21E-03 2.57E-02 13.5498 

SAMD15* 2.6368 1.1090 9.3626 2.21E-03 2.57E-02 6.2195 

RP11-277P12.20 3.4055 2.3436 9.3608 2.22E-03 2.57E-02 10.5966 

RN7SKP38 2.2591 0.6222 9.3567 2.22E-03 2.58E-02 4.7869 

UBXN4 2.5583 3.1183 9.3515 2.23E-03 2.58E-02 5.8901 

UNC50 -2.8453 0.8848 9.3507 2.23E-03 2.58E-02 0.1391 

TNR 3.3786 2.0392 9.3434 2.24E-03 2.59E-02 10.4010 

TTF2 2.6833 1.0902 9.3406 2.24E-03 2.59E-02 6.4231 

SNHG14 3.6784 2.8691 9.3332 2.25E-03 2.60E-02 12.8025 

MTCH1 -2.2046 5.9094 9.3330 2.25E-03 2.60E-02 0.2170 

C1RL 3.0736 0.9889 9.3170 2.27E-03 2.62E-02 8.4189 

MIR143HG 2.0931 0.6488 9.3153 2.27E-03 2.62E-02 4.2667 

TSTA3 2.8355 1.9574 9.3075 2.28E-03 2.62E-02 7.1381 

CEP70 -2.0876 0.9620 9.3023 2.29E-03 2.63E-02 0.2353 

DGKG 2.2415 0.6706 9.2984 2.29E-03 2.63E-02 4.7289 

ERVW-1 2.5206 2.1418 9.2944 2.30E-03 2.64E-02 5.7384 

CDC20B 2.0010 0.6980 9.2924 2.30E-03 2.64E-02 4.0027 

DENND2D -3.2362 2.3634 9.2842 2.31E-03 2.64E-02 0.1061 

SLAMF7 2.6638 1.2365 9.2842 2.31E-03 2.64E-02 6.3369 

RP11-736N17.4 3.7693 1.0415 9.2782 2.32E-03 2.65E-02 13.6352 

GAK -2.3437 3.9272 9.2752 2.32E-03 2.65E-02 0.1970 

FANCA 2.4415 0.9610 9.2719 2.33E-03 2.65E-02 5.4319 

RGS6 2.7753 1.0326 9.2702 2.33E-03 2.65E-02 6.8462 

PLEKHG5 2.8116 0.7955 9.2665 2.33E-03 2.65E-02 7.0204 

RP11-123C21.2 4.5265 1.5455 9.2543 2.35E-03 2.67E-02 23.0470 

RP4-564F22.5 3.3869 0.9944 9.2496 2.36E-03 2.67E-02 10.4606 

RP11-87E22.2 3.0058 1.1508 9.2483 2.36E-03 2.67E-02 8.0325 
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ELMO2 3.6104 2.1344 9.2482 2.36E-03 2.67E-02 12.2139 

FAM160B1 -2.8509 3.9397 9.2347 2.37E-03 2.69E-02 0.1386 

SNAP25 2.2488 0.6802 9.2315 2.38E-03 2.69E-02 4.7528 

EDN1 -2.1788 5.1179 9.2315 2.38E-03 2.69E-02 0.2209 

RP11-51J9.5 2.7421 1.2515 9.2255 2.39E-03 2.69E-02 6.6902 

GNPDA1 -2.9287 3.1211 9.2245 2.39E-03 2.69E-02 0.1313 

NDUFA6-AS1 1.9861 0.6333 9.2244 2.39E-03 2.69E-02 3.9617 

FH 2.3441 0.8128 9.2237 2.39E-03 2.69E-02 5.0774 

SPCS3 -2.4091 7.8661 9.2233 2.39E-03 2.69E-02 0.1883 

LOXL2 2.9654 1.2759 9.2095 2.41E-03 2.70E-02 7.8106 

SLC12A4 2.4125 0.5879 9.2085 2.41E-03 2.70E-02 5.3238 

NAA35 3.4414 1.3879 9.2085 2.41E-03 2.70E-02 10.8630 

RAP2A -2.6538 4.4258 9.2084 2.41E-03 2.70E-02 0.1589 

SLC22A18 1.9796 1.4234 9.2024 2.42E-03 2.70E-02 3.9439 

CATIP 3.2977 1.1897 9.1590 2.48E-03 2.77E-02 9.8335 

ZNF827 2.3548 1.9105 9.1552 2.48E-03 2.77E-02 5.1152 

CTD-3131K8.3 3.1197 1.2313 9.1454 2.49E-03 2.78E-02 8.6921 

DGCR6L -2.1152 0.6445 9.1449 2.49E-03 2.78E-02 0.2308 

C9orf91 2.8969 0.7895 9.1442 2.50E-03 2.78E-02 7.4481 

PCBP1-AS1 -1.7890 5.1866 9.1414 2.50E-03 2.78E-02 0.2894 

STAG3L3 3.9576 1.5118 9.1350 2.51E-03 2.79E-02 15.5363 

ADAMDEC1 2.5210 0.8203 9.1342 2.51E-03 2.79E-02 5.7397 

MAP2 3.2094 1.6136 9.1317 2.51E-03 2.79E-02 9.2498 

PLIN1 3.7824 1.4462 9.1204 2.53E-03 2.80E-02 13.7600 

RAE1 4.3424 1.2976 9.1184 2.53E-03 2.80E-02 20.2851 

IREB2 -2.7684 3.4835 9.1133 2.54E-03 2.81E-02 0.1468 

PSMB5 -2.4637 2.9302 9.1110 2.54E-03 2.81E-02 0.1813 

PTGR1 2.4092 2.4332 9.0982 2.56E-03 2.82E-02 5.3119 

HIAT1 3.0144 0.8605 9.0941 2.56E-03 2.83E-02 8.0805 

DVL2 2.2945 0.7915 9.0909 2.57E-03 2.83E-02 4.9059 

TK2 1.9769 0.6154 9.0894 2.57E-03 2.83E-02 3.9363 

PLAT 3.1160 2.3118 9.0839 2.58E-03 2.83E-02 8.6697 

PLA2G16 4.2855 2.6181 9.0832 2.58E-03 2.83E-02 19.5012 

HIST1H3B 7.0434 5.2724 9.0782 2.59E-03 2.84E-02 131.9127 

DPY19L2P1 2.0473 0.7600 9.0686 2.60E-03 2.85E-02 4.1334 

SPTLC3* 2.1495 0.7713 9.0544 2.62E-03 2.87E-02 4.4367 

CSF3R 3.1135 4.5354 9.0545 2.62E-03 2.87E-02 8.6545 

DPP10 2.7803 0.9812 9.0430 2.64E-03 2.88E-02 6.8700 

ZNF180 2.2500 0.6318 9.0385 2.64E-03 2.89E-02 4.7568 

RP11-941H19.2 6.6829 5.0871 9.0309 2.65E-03 2.90E-02 102.7464 

IL1RN 2.1336 10.9790 9.0047 2.69E-03 2.94E-02 4.3881 
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ZIC5 3.6725 1.3439 8.9884 2.72E-03 2.96E-02 12.7507 

LBR -2.2078 4.5319 8.9806 2.73E-03 2.97E-02 0.2165 

SOX11 2.8010 4.2177 8.9740 2.74E-03 2.97E-02 6.9691 

CCL3 3.3679 2.0473 8.9735 2.74E-03 2.97E-02 10.3238 

WWC2 2.4302 0.7886 8.9724 2.74E-03 2.97E-02 5.3897 

RP11-575A19.2 -3.1987 1.0792 8.9659 2.75E-03 2.98E-02 0.1089 

HOXB8 2.7021 0.8201 8.9434 2.78E-03 3.01E-02 6.5076 

ERMP1 3.3354 2.3868 8.9428 2.79E-03 3.01E-02 10.0937 

MSANTD4 -3.2777 0.8123 8.9408 2.79E-03 3.01E-02 0.1031 

PRR15L -2.0142 3.5777 8.9371 2.79E-03 3.02E-02 0.2475 

ARHGEF28 3.0018 1.3847 8.9337 2.80E-03 3.02E-02 8.0098 

PBX3 3.8158 1.4129 8.9196 2.82E-03 3.04E-02 14.0826 

HEATR6 1.9615 0.6524 8.9176 2.82E-03 3.04E-02 3.8947 

RSRC2 -2.6145 2.7386 8.9160 2.83E-03 3.04E-02 0.1633 

SOX4 2.4802 10.5198 8.9124 2.83E-03 3.05E-02 5.5796 

RP11-849H4.2 4.2777 1.3252 8.9101 2.84E-03 3.05E-02 19.3958 

ZNF280D 3.4179 2.5196 8.9021 2.85E-03 3.06E-02 10.6880 

COPS8 2.4625 0.8599 8.8994 2.85E-03 3.06E-02 5.5115 

ZFP30 2.9555 1.1308 8.8979 2.85E-03 3.06E-02 7.7567 

CERS6-AS1 2.3477 0.7153 8.8967 2.86E-03 3.06E-02 5.0902 

AMY2B 2.4610 2.7110 8.8907 2.87E-03 3.06E-02 5.5062 

ZDHHC4 -2.4144 0.8407 8.8890 2.87E-03 3.06E-02 0.1876 

PPP1R7 -3.3607 2.0656 8.8658 2.91E-03 3.10E-02 0.0973 

KREMEN1 3.5431 1.5652 8.8613 2.91E-03 3.11E-02 11.6567 

MSH2 2.9395 2.8211 8.8441 2.94E-03 3.13E-02 7.6715 

TMEM9B -2.2474 6.4727 8.8429 2.94E-03 3.13E-02 0.2106 

CWC25 -3.0662 2.6721 8.8416 2.94E-03 3.13E-02 0.1194 

RNF39 -2.5004 0.8139 8.8410 2.95E-03 3.13E-02 0.1767 

ACTL6A 2.4710 0.7837 8.8390 2.95E-03 3.13E-02 5.5445 

RP11-56P23.1 1.8912 0.5640 8.8315 2.96E-03 3.14E-02 3.7095 

TNN 2.0315 0.6597 8.8301 2.96E-03 3.14E-02 4.0882 

DPY19L2P2 1.9186 0.6488 8.8251 2.97E-03 3.14E-02 3.7806 

ZNF280B 2.4659 1.2141 8.8201 2.98E-03 3.15E-02 5.5246 

SYNE3 3.4715 1.6854 8.8189 2.98E-03 3.15E-02 11.0925 

GGCT -3.0697 1.5253 8.8160 2.99E-03 3.15E-02 0.1191 

KLRD1 3.0877 1.4875 8.8122 2.99E-03 3.15E-02 8.5014 

CEP41 3.3018 1.6029 8.8113 2.99E-03 3.15E-02 9.8618 

MMP1 -3.4073 1.2492 8.8096 3.00E-03 3.15E-02 0.0943 

PRRX1 4.8248 5.0280 8.8044 3.01E-03 3.16E-02 28.3400 

RAB26 2.3769 0.7341 8.8030 3.01E-03 3.16E-02 5.1942 

TMEM51 2.6211 2.4186 8.7925 3.02E-03 3.18E-02 6.1522 
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MFSD1 2.6136 1.8566 8.7872 3.03E-03 3.18E-02 6.1204 

POM121L9P 3.0923 1.2830 8.7807 3.04E-03 3.19E-02 8.5288 

RP11-10N16.2 1.8385 0.5385 8.7717 3.06E-03 3.20E-02 3.5765 

TRIM71 2.6332 0.8223 8.7676 3.07E-03 3.21E-02 6.2039 

EIF4A3 3.3044 4.3776 8.7627 3.07E-03 3.21E-02 9.8790 

RP11-426L16.3 1.9191 0.7980 8.7563 3.09E-03 3.22E-02 3.7820 

SLCO5A1 3.8352 2.2607 8.7528 3.09E-03 3.22E-02 14.2727 

KIAA1107 2.7597 0.8500 8.7423 3.11E-03 3.24E-02 6.7728 

KIAA1211L 2.4324 0.6140 8.7404 3.11E-03 3.24E-02 5.3981 

CACNA1B 2.6162 1.0282 8.7403 3.11E-03 3.24E-02 6.1313 

ENO3 1.9431 0.6718 8.7386 3.12E-03 3.24E-02 3.8452 

ARHGEF9 3.2819 2.5894 8.7371 3.12E-03 3.24E-02 9.7267 

FYB 2.9340 3.0030 8.7300 3.13E-03 3.25E-02 7.6422 

URM1 -2.4515 1.1984 8.7283 3.13E-03 3.25E-02 0.1828 

RP11-43N5.1 -3.3215 0.8916 8.7112 3.16E-03 3.27E-02 0.1000 

AC106876.2 -3.0416 1.2567 8.7104 3.16E-03 3.27E-02 0.1214 

SMEK1 -1.9256 7.7071 8.6910 3.20E-03 3.31E-02 0.2632 

DNAJC6 1.9854 0.6719 8.6854 3.21E-03 3.31E-02 3.9598 

ESYT1 -2.7610 3.3477 8.6819 3.21E-03 3.31E-02 0.1475 

ATP6AP2 -2.7536 3.8709 8.6812 3.22E-03 3.31E-02 0.1483 

PCMTD2 -3.2964 1.5537 8.6800 3.22E-03 3.31E-02 0.1018 

IGF1 2.8998 1.4717 8.6738 3.23E-03 3.32E-02 7.4631 

PRKRIRP9 2.8082 0.8884 8.6444 3.28E-03 3.37E-02 7.0040 

CASC15 3.2417 0.7977 8.6386 3.29E-03 3.38E-02 9.4594 

C5orf15 -2.2563 4.9362 8.6375 3.29E-03 3.38E-02 0.2093 

AC091969.1 2.0569 0.7122 8.6346 3.30E-03 3.38E-02 4.1609 

SCIMP 2.1024 0.6219 8.6237 3.32E-03 3.40E-02 4.2941 

CLVS1 1.8770 0.5763 8.6195 3.33E-03 3.40E-02 3.6731 

UNC79 2.5872 1.1657 8.6157 3.33E-03 3.40E-02 6.0093 

ACSBG2 2.3057 0.9635 8.6157 3.33E-03 3.40E-02 4.9440 

RP11-118B18.1 2.0310 0.7752 8.6150 3.33E-03 3.40E-02 4.0868 

ZNF483 3.0417 1.8312 8.6137 3.34E-03 3.40E-02 8.2345 

KLF9 2.6432 3.4014 8.6052 3.35E-03 3.42E-02 6.2474 

PTGR2 2.5627 1.1148 8.5985 3.36E-03 3.43E-02 5.9082 

OSTCP1 4.0597 1.3386 8.5900 3.38E-03 3.44E-02 16.6765 

WWTR1 -2.0450 4.2458 8.5864 3.39E-03 3.44E-02 0.2423 

AC007040.11 2.6869 0.8819 8.5864 3.39E-03 3.44E-02 6.4394 

RP11-490M8.1 -2.5002 0.6855 8.5755 3.41E-03 3.46E-02 0.1767 

C12orf77 2.1338 0.7311 8.5730 3.41E-03 3.46E-02 4.3888 

C10orf53 3.6973 1.4475 8.5557 3.44E-03 3.49E-02 12.9714 

FBXW4 2.5209 4.7300 8.5518 3.45E-03 3.49E-02 5.7392 
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UBA52P6 -2.0950 0.5880 8.5375 3.48E-03 3.52E-02 0.2341 

TPRN -2.1674 3.8377 8.5274 3.50E-03 3.53E-02 0.2226 

RBFOX3 1.9322 0.7903 8.5255 3.50E-03 3.53E-02 3.8163 

ELP5 3.0392 1.9665 8.5120 3.53E-03 3.56E-02 8.2205 

RAPGEF5 -2.4293 2.2497 8.5081 3.54E-03 3.56E-02 0.1857 

PAX8 3.1006 1.8695 8.5080 3.54E-03 3.56E-02 8.5780 

SEC63P2 2.7408 0.7099 8.5072 3.54E-03 3.56E-02 6.6842 

CTSC 2.9296 1.9498 8.5028 3.55E-03 3.56E-02 7.6190 

PREP -2.6535 3.4574 8.4990 3.55E-03 3.57E-02 0.1589 

RP11-21L23.2 2.3740 0.6957 8.4979 3.56E-03 3.57E-02 5.1837 

RNF185 -3.1051 2.2571 8.4959 3.56E-03 3.57E-02 0.1162 

PDE4C 2.4877 3.0265 8.4880 3.57E-03 3.57E-02 5.6088 

LRCH3 2.7851 1.7572 8.4878 3.58E-03 3.57E-02 6.8930 

NOVA1 2.5413 2.2364 8.4872 3.58E-03 3.57E-02 5.8210 

GALR1 4.5192 1.2428 8.4862 3.58E-03 3.57E-02 22.9313 

ZBTB4 -2.9650 3.8360 8.4858 3.58E-03 3.57E-02 0.1281 

GNPTAB 2.4687 1.6870 8.4854 3.58E-03 3.57E-02 5.5354 

ZFYVE26 3.1109 1.5451 8.4783 3.59E-03 3.58E-02 8.6392 

SGIP1 3.8455 0.8914 8.4778 3.60E-03 3.58E-02 14.3748 

ANKRD18B 3.9440 3.0537 8.4746 3.60E-03 3.58E-02 15.3910 

TNFSF14 3.8169 1.0471 8.4737 3.60E-03 3.58E-02 14.0926 

VRK2 2.6031 0.8455 8.4667 3.62E-03 3.59E-02 6.0761 

NAA38 1.5845 0.8981 8.4656 3.62E-03 3.59E-02 2.9991 

CTC-457E21.1 4.2884 1.6661 8.4622 3.63E-03 3.59E-02 19.5412 

ZNF431 3.1851 4.0117 8.4546 3.64E-03 3.61E-02 9.0949 

CLDN7 -1.6249 5.8771 8.4508 3.65E-03 3.61E-02 0.3242 

MYRIP 2.7083 1.4349 8.4493 3.65E-03 3.61E-02 6.5353 

RILPL2 3.1926 3.4378 8.4381 3.67E-03 3.62E-02 9.1426 

DMXL2 2.9616 1.7556 8.4377 3.68E-03 3.62E-02 7.7900 

CORO7 4.0353 1.0920 8.4373 3.68E-03 3.62E-02 16.3961 

USP48 -2.8750 1.3213 8.4355 3.68E-03 3.63E-02 0.1363 

AC090099.1 3.2307 0.9963 8.4317 3.69E-03 3.63E-02 9.3874 

CCDC144CP 2.7389 1.0645 8.4236 3.70E-03 3.64E-02 6.6755 

MIA3 -2.1734 3.0739 8.4218 3.71E-03 3.64E-02 0.2217 

FANCF 3.9886 2.9534 8.4203 3.71E-03 3.64E-02 15.8745 

SMURF2 -2.6301 5.0664 8.4063 3.74E-03 3.67E-02 0.1615 

ZNF326 -1.9674 5.2497 8.4017 3.75E-03 3.67E-02 0.2557 

APOA1BP -2.6527 2.5789 8.3902 3.77E-03 3.69E-02 0.1590 

PDDC1 2.0303 0.6007 8.3800 3.79E-03 3.71E-02 4.0848 

RP3-507I15.1 2.6630 1.8809 8.3783 3.80E-03 3.71E-02 6.3336 

BRAT1 3.0241 0.9492 8.3758 3.80E-03 3.71E-02 8.1349 
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AC004156.3 3.1980 2.5657 8.3744 3.81E-03 3.71E-02 9.1766 

HYKK 3.1130 1.1659 8.3662 3.82E-03 3.73E-02 8.6517 

PDE4B 2.7525 2.0177 8.3643 3.83E-03 3.73E-02 6.7389 

WDR3 2.9493 2.1821 8.3482 3.86E-03 3.76E-02 7.7237 

PPIF 2.7488 5.5032 8.3458 3.87E-03 3.76E-02 6.7217 

TSPAN15 -1.8929 5.6545 8.3430 3.87E-03 3.76E-02 0.2693 

REV3L-IT1 2.7964 1.6974 8.3429 3.87E-03 3.76E-02 6.9472 

RP11-689P11.3 3.4600 0.9528 8.3410 3.88E-03 3.76E-02 11.0045 

DCAF12 -1.8190 6.7809 8.3279 3.90E-03 3.79E-02 0.2834 

TAOK3 -1.7448 6.4994 8.3215 3.92E-03 3.79E-02 0.2984 

GPC3 3.1354 1.0481 8.3213 3.92E-03 3.79E-02 8.7871 

PSME2 -2.0958 3.0368 8.3162 3.93E-03 3.80E-02 0.2339 

CARS2 2.2041 0.9123 8.3161 3.93E-03 3.80E-02 4.6078 

SLC4A7 -2.8167 2.0909 8.3153 3.93E-03 3.80E-02 0.1419 

BAALC-AS1 1.8594 0.5872 8.3044 3.95E-03 3.81E-02 3.6285 

MRPL27 -2.6349 1.8754 8.3041 3.96E-03 3.81E-02 0.1610 

NFKB1 2.2278 3.1741 8.3020 3.96E-03 3.81E-02 4.6843 

FUT6 3.1415 0.9790 8.3016 3.96E-03 3.81E-02 8.8246 

AC079612.2* 3.1409 1.7490 8.2749 4.02E-03 3.84E-02 8.8205 

FOXO3* -2.0472 5.2326 8.2746 4.02E-03 3.84E-02 0.2420 

RP11-519G16.3 2.9914 1.4747 8.2864 3.99E-03 3.84E-02 7.9526 

FABP5P15 2.9068 1.1652 8.2816 4.00E-03 3.84E-02 7.4995 

C20orf166 3.3502 1.5372 8.2796 4.01E-03 3.84E-02 10.1981 

APOBEC3G 3.0058 1.7745 8.2781 4.01E-03 3.84E-02 8.0321 

RP11-611E13.2 -3.3015 0.9982 8.2773 4.01E-03 3.84E-02 0.1014 

LMF2 -2.4816 0.8482 8.2769 4.02E-03 3.84E-02 0.1790 

BCL2L14 2.0730 1.9329 8.2752 4.02E-03 3.84E-02 4.2076 

SULT2B1 2.3159 0.7443 8.2746 4.02E-03 3.84E-02 4.9793 

ANKRD20A8P 4.1910 1.9747 8.2546 4.06E-03 3.88E-02 18.2645 

ZKSCAN8 3.2784 1.1391 8.2534 4.07E-03 3.88E-02 9.7030 

DENR -2.2293 3.5997 8.2520 4.07E-03 3.88E-02 0.2133 

LCP2 2.5672 7.1436 8.2483 4.08E-03 3.88E-02 5.9267 

RP4-601P9.1 1.9040 0.6222 8.2368 4.10E-03 3.90E-02 3.7424 

CC2D2A 3.6323 1.2319 8.2367 4.11E-03 3.90E-02 12.4003 

RP11-680B3.2 3.3599 1.7058 8.2338 4.11E-03 3.90E-02 10.2670 

SLC12A9 3.1734 1.8065 8.2332 4.11E-03 3.90E-02 9.0215 

GPC4 3.4939 0.9413 8.2328 4.11E-03 3.90E-02 11.2662 

RP11-319G9.3 2.9280 1.9458 8.2289 4.12E-03 3.90E-02 7.6105 

XKR9 3.3955 0.9951 8.2199 4.14E-03 3.92E-02 10.5230 

LINC00511 -2.7196 2.8301 8.2094 4.17E-03 3.94E-02 0.1518 

TMEM125 -3.4119 1.7578 8.2014 4.19E-03 3.95E-02 0.0940 
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PALM2 3.4777 1.5743 8.2001 4.19E-03 3.95E-02 11.1405 

APOOL 2.5561 8.8316 8.1959 4.20E-03 3.96E-02 5.8813 

NLRP2 3.7796 0.9959 8.1939 4.20E-03 3.96E-02 13.7332 

NDUFA2 2.1216 2.7631 8.1928 4.21E-03 3.96E-02 4.3517 

GON4L 2.9793 2.3090 8.1922 4.21E-03 3.96E-02 7.8861 

NCKAP1L 3.0360 1.0801 8.1881 4.22E-03 3.96E-02 8.2022 

CBLN2 2.6974 0.8868 8.1876 4.22E-03 3.96E-02 6.4864 

ARHGEF3 3.4986 1.1600 8.1871 4.22E-03 3.96E-02 11.3030 

RP5-1125A11.1 -3.4865 1.0084 8.1819 4.23E-03 3.97E-02 0.0892 

ANKRD44 2.9199 2.2091 8.1767 4.24E-03 3.97E-02 7.5680 

FAM198B -3.0293 3.4168 8.1683 4.26E-03 3.99E-02 0.1225 

ZNF556 2.1716 0.7260 8.1652 4.27E-03 3.99E-02 4.5053 

FLII -3.0032 1.2944 8.1648 4.27E-03 3.99E-02 0.1247 

AC010987.5 3.3016 2.0906 8.1576 4.29E-03 4.00E-02 9.8598 

HIPK1-AS1 2.9204 0.9630 8.1561 4.29E-03 4.00E-02 7.5705 

ERICH1 2.3728 0.9724 8.1553 4.29E-03 4.00E-02 5.1795 

RNU6-428P 5.2044 5.1318 8.1526 4.30E-03 4.00E-02 36.8708 

PABPN1 -1.4774 9.5267 8.1513 4.30E-03 4.00E-02 0.3591 

SEPT10 2.4414 3.7238 8.1489 4.31E-03 4.01E-02 5.4318 

ETV7 1.9690 0.5950 8.1427 4.32E-03 4.02E-02 3.9148 

ENTPD1-AS1 3.0047 1.7144 8.1314 4.35E-03 4.04E-02 8.0263 

FAM133A* 2.4338 1.7707 8.1242 4.37E-03 4.05E-02 5.4031 

TRIM27 1.7550 1.4844 8.1190 4.38E-03 4.06E-02 3.3753 

LINC01207 -1.9331 5.3292 8.1157 4.39E-03 4.06E-02 0.2619 

TRIM23 2.8901 1.3765 8.1107 4.40E-03 4.07E-02 7.4131 

LINC00672 3.2152 3.2657 8.0992 4.43E-03 4.09E-02 9.2866 

GABRA3 1.8348 0.6336 8.0992 4.43E-03 4.09E-02 3.5671 

CDIP1 -2.5628 1.7206 8.0986 4.43E-03 4.09E-02 0.1692 

SCUBE2 1.9831 0.7786 8.0963 4.44E-03 4.09E-02 3.9534 

GABRA4 1.9355 0.8133 8.0945 4.44E-03 4.09E-02 3.8250 

RP11-724N1.1 2.1196 1.3052 8.0907 4.45E-03 4.10E-02 4.3457 

WDR47 -3.4707 1.4784 8.0881 4.46E-03 4.10E-02 0.0902 

NLRP9 1.8242 0.5390 8.0822 4.47E-03 4.11E-02 3.5411 

DPF3 3.6570 1.7124 8.0812 4.47E-03 4.11E-02 12.6146 

SLC7A1 -2.8969 4.7118 8.0808 4.47E-03 4.11E-02 0.1343 

MTMR4 -2.8350 2.3070 8.0712 4.50E-03 4.12E-02 0.1401 

YTHDF1 -2.8385 4.1293 8.0698 4.50E-03 4.12E-02 0.1398 

GEN1* 2.4855 1.1685 8.0660 4.51E-03 4.13E-02 5.6003 

TXNRD1* -1.8167 8.0706 8.0595 4.53E-03 4.13E-02 0.2839 

BTBD3 -2.6954 4.3068 8.0666 4.51E-03 4.13E-02 0.1544 

OLFM2 4.5849 1.2624 8.0638 4.52E-03 4.13E-02 23.9991 
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DUOX2 1.8749 7.9996 8.0633 4.52E-03 4.13E-02 3.6677 

WDFY3 2.6648 1.9511 8.0597 4.53E-03 4.13E-02 6.3415 

ROR1 1.9645 0.7991 8.0590 4.53E-03 4.13E-02 3.9027 

ZNF226 2.5937 1.0547 8.0575 4.53E-03 4.13E-02 6.0364 

LPCAT2 3.3219 1.2513 8.0523 4.54E-03 4.13E-02 9.9996 

TIFA 3.6280 2.0967 8.0518 4.55E-03 4.13E-02 12.3630 

ADAP2 2.3120 0.8041 8.0441 4.57E-03 4.15E-02 4.9656 

ARL11 2.6264 1.4846 8.0390 4.58E-03 4.15E-02 6.1749 

UBA2 2.8021 2.6308 8.0385 4.58E-03 4.15E-02 6.9745 

ARRDC5 3.7745 1.5581 8.0384 4.58E-03 4.15E-02 13.6846 

TWISTNB 3.2338 1.0795 8.0342 4.59E-03 4.16E-02 9.4076 

ELK1 3.3411 2.1112 8.0262 4.61E-03 4.17E-02 10.1338 

SH2D4A 2.6427 1.6781 8.0251 4.61E-03 4.17E-02 6.2452 

PDAP1 -3.1715 2.4704 8.0250 4.61E-03 4.17E-02 0.1110 

BNIP3P1 3.1883 1.1979 8.0166 4.64E-03 4.18E-02 9.1155 

SHFM1 2.3123 2.5547 8.0145 4.64E-03 4.19E-02 4.9667 

FAM230A 1.8100 0.5489 8.0023 4.67E-03 4.21E-02 3.5063 

HHIP 2.7370 1.9051 7.9989 4.68E-03 4.21E-02 6.6670 

TIMM10B -2.8489 3.6788 7.9971 4.69E-03 4.21E-02 0.1388 

FMN2 -3.5088 2.3313 7.9971 4.69E-03 4.21E-02 0.0879 

DYNC1H1 2.5576 3.5503 7.9956 4.69E-03 4.21E-02 5.8871 

IL4R -2.7689 1.9872 7.9947 4.69E-03 4.21E-02 0.1467 

FBXL3 2.4592 3.4906 7.9931 4.70E-03 4.21E-02 5.4991 

ELP2 2.5534 1.2192 7.9909 4.70E-03 4.22E-02 5.8700 

GRIA3 1.9203 0.5820 7.9867 4.71E-03 4.22E-02 3.7851 

CHRNG 1.8484 0.8130 7.9844 4.72E-03 4.22E-02 3.6010 

IP6K2 1.5991 6.3893 7.9807 4.73E-03 4.23E-02 3.0295 

NKTR 2.9756 2.2623 7.9803 4.73E-03 4.23E-02 7.8660 

TUBGCP3 -3.3623 1.0057 7.9776 4.74E-03 4.23E-02 0.0972 

MYLIP -2.2615 6.3821 7.9734 4.75E-03 4.24E-02 0.2086 

NETO2 3.3044 1.2379 7.9700 4.76E-03 4.24E-02 9.8795 

LINC00910 2.4312 0.7627 7.9664 4.77E-03 4.24E-02 5.3936 

DCUN1D2 -3.1868 3.0290 7.9661 4.77E-03 4.24E-02 0.1098 

RP11-654C22.1 -4.3508 1.0916 7.9608 4.78E-03 4.25E-02 0.0490 

SARS -2.5860 2.8853 7.9594 4.78E-03 4.25E-02 0.1665 

HARS 1.8612 0.5640 7.9591 4.78E-03 4.25E-02 3.6330 

RFNG -2.4651 1.1914 7.9523 4.80E-03 4.26E-02 0.1811 

RHOG 2.2071 4.3149 7.9495 4.81E-03 4.26E-02 4.6175 

RNASEH2B 3.5378 1.6550 7.9491 4.81E-03 4.26E-02 11.6143 

TMPRSS11E 2.6709 9.1632 7.9463 4.82E-03 4.27E-02 6.3684 

ST6GALNAC1 -1.7773 4.2871 7.9405 4.83E-03 4.28E-02 0.2917 
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AL109658.1 3.0767 1.4195 7.9361 4.85E-03 4.28E-02 8.4367 

RP11-613D13.8 1.9399 0.6817 7.9318 4.86E-03 4.29E-02 3.8369 

COMMD1 -2.9362 0.9685 7.9253 4.87E-03 4.30E-02 0.1307 

RPH3AL 4.3672 1.5001 7.9201 4.89E-03 4.31E-02 20.6382 

CBFA2T3 -3.0544 1.9054 7.9183 4.89E-03 4.31E-02 0.1204 

ABHD15 3.7555 1.6383 7.9171 4.90E-03 4.31E-02 13.5057 

WDR12 3.7306 2.3623 7.9137 4.91E-03 4.31E-02 13.2749 

GOPC -1.8691 4.7793 7.9137 4.91E-03 4.31E-02 0.2737 

RP11-490O6.2 1.9319 0.5808 7.9117 4.91E-03 4.31E-02 3.8155 

BLM 2.2401 0.8541 7.9108 4.91E-03 4.31E-02 4.7242 

RP11-464D20.6 2.7315 0.8881 7.9106 4.91E-03 4.31E-02 6.6414 

TCTN2 2.4623 1.0296 7.9068 4.92E-03 4.32E-02 5.5108 

CD109 1.8896 0.6908 7.9027 4.94E-03 4.32E-02 3.7053 

RP11-18H21.1 2.2529 0.7752 7.9016 4.94E-03 4.32E-02 4.7665 

SLC9A3R2 -2.6434 0.8389 7.8983 4.95E-03 4.33E-02 0.1600 

TGIF2 2.5545 0.7918 7.8954 4.96E-03 4.33E-02 5.8746 

KIAA0907 2.3467 3.3704 7.8951 4.96E-03 4.33E-02 5.0867 

MGA 3.1931 1.7826 7.8924 4.96E-03 4.33E-02 9.1455 

POLR2I 3.6652 1.6227 7.8883 4.98E-03 4.34E-02 12.6865 

SCAI 2.6653 1.9456 7.8850 4.98E-03 4.34E-02 6.3436 

NTNG2 2.8953 1.2070 7.8836 4.99E-03 4.34E-02 7.4400 

RP11-390E23.6 -2.8602 2.7054 7.8795 5.00E-03 4.35E-02 0.1377 

HOXC6 1.9334 0.6114 7.8751 5.01E-03 4.36E-02 3.8195 

RAI1 2.8015 1.1033 7.8669 5.03E-03 4.38E-02 6.9718 

CEP290 2.2126 0.6982 7.8605 5.05E-03 4.39E-02 4.6352 

NDUFS6 -2.8806 2.8673 7.8575 5.06E-03 4.39E-02 0.1358 

SLC37A2 -2.3959 1.0806 7.8547 5.07E-03 4.39E-02 0.1900 

SEMA3D 1.8870 0.6053 7.8486 5.09E-03 4.41E-02 3.6986 

NTN4 2.5208 1.4846 7.8406 5.11E-03 4.42E-02 5.7391 

SRRT -2.9790 2.7547 7.8365 5.12E-03 4.43E-02 0.1268 

RANBP9 -2.0947 3.0037 7.8323 5.13E-03 4.43E-02 0.2341 

SCGB2A2 1.9068 0.6677 7.8304 5.14E-03 4.43E-02 3.7497 

AKIP1 -4.0015 1.1385 7.8297 5.14E-03 4.43E-02 0.0624 

MYLK3 3.3071 1.4318 7.8294 5.14E-03 4.43E-02 9.8981 

SESN3 -2.7793 5.0291 7.8278 5.14E-03 4.43E-02 0.1457 

WDR66 2.4678 2.5275 7.8238 5.16E-03 4.44E-02 5.5320 

GRIN2B* 3.1569 1.6430 7.8173 5.17E-03 4.45E-02 8.9193 

PLXNB2 2.1160 3.3324 7.8169 5.18E-03 4.45E-02 4.3349 

C18orf61 2.4102 1.2705 7.8147 5.18E-03 4.45E-02 5.3155 

LRMP -3.5483 1.2876 7.8140 5.18E-03 4.45E-02 0.0855 

HCLS1 2.4797 1.0835 7.8130 5.19E-03 4.45E-02 5.5777 
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METTL6 3.6616 2.0227 7.8124 5.19E-03 4.45E-02 12.6551 

ZGRF1 4.2580 1.5850 7.8117 5.19E-03 4.45E-02 19.1335 

AGMO 2.8781 1.0217 7.7978 5.23E-03 4.48E-02 7.3520 

SCFD1 2.2925 2.3854 7.7957 5.24E-03 4.48E-02 4.8989 

FAM171A1 3.2259 2.3652 7.7949 5.24E-03 4.48E-02 9.3559 

C10orf10 -2.2335 4.6274 7.7949 5.24E-03 4.48E-02 0.2126 

COPS7A -2.8300 2.0263 7.7788 5.29E-03 4.51E-02 0.1406 

RSBN1L -2.1537 5.0195 7.7756 5.30E-03 4.52E-02 0.2247 

PROX1-AS1 2.6409 1.1147 7.7747 5.30E-03 4.52E-02 6.2370 

AC093391.2 3.2998 1.7026 7.7720 5.31E-03 4.52E-02 9.8477 

USP49 2.0479 0.7537 7.7564 5.35E-03 4.56E-02 4.1351 

OR52N5 5.5908 1.7892 7.7539 5.36E-03 4.56E-02 48.1940 

TM4SF1-AS1 -2.3806 0.7130 7.7519 5.37E-03 4.56E-02 0.1920 

UTP11L -3.7436 1.6821 7.7518 5.37E-03 4.56E-02 0.0747 

RP11-372E1.6 2.5956 0.9283 7.7432 5.39E-03 4.57E-02 6.0443 

CCPG1 2.1612 2.3929 7.7385 5.41E-03 4.58E-02 4.4728 

NDE1 3.0041 1.5811 7.7336 5.42E-03 4.59E-02 8.0226 

NFYB -2.6868 2.9279 7.7316 5.43E-03 4.59E-02 0.1553 

CLP1 -4.2308 1.0909 7.7274 5.44E-03 4.60E-02 0.0533 

TEX10 4.6869 1.2680 7.7198 5.46E-03 4.62E-02 25.7571 

FTSJ1 -1.9285 0.5692 7.7104 5.49E-03 4.64E-02 0.2627 

BCAS4 3.0492 1.7141 7.7053 5.51E-03 4.65E-02 8.2777 

RP11-154D6.2 2.3665 1.9062 7.6949 5.54E-03 4.67E-02 5.1567 

ACADVL -2.0349 2.8627 7.6896 5.55E-03 4.68E-02 0.2440 

NME7 1.8195 0.7351 7.6856 5.57E-03 4.69E-02 3.5296 

KBTBD11 -2.8003 1.3681 7.6806 5.58E-03 4.70E-02 0.1436 

RPGRIP1L 2.7644 1.1255 7.6774 5.59E-03 4.70E-02 6.7946 

LONP1 2.6305 1.3545 7.6697 5.62E-03 4.72E-02 6.1924 

NSD1 2.8645 1.0804 7.6684 5.62E-03 4.72E-02 7.2831 

GRPEL1 -1.5853 0.8258 7.6661 5.63E-03 4.72E-02 0.3333 

PPP1R14D -1.8689 4.2434 7.6642 5.63E-03 4.72E-02 0.2738 

RP11-102K13.5 1.7379 0.7295 7.6636 5.63E-03 4.72E-02 3.3355 

RAPGEF1 -2.0390 2.3350 7.6631 5.64E-03 4.72E-02 0.2433 

GPR183 -4.2503 1.0076 7.6611 5.64E-03 4.72E-02 0.0525 

OGFOD1 1.9572 0.7710 7.6572 5.65E-03 4.73E-02 3.8831 

KIAA2018 2.0785 3.0776 7.6540 5.66E-03 4.73E-02 4.2238 

FAM159B 3.4390 1.2672 7.6505 5.68E-03 4.74E-02 10.8454 

TTC7A -2.7902 3.5460 7.6488 5.68E-03 4.74E-02 0.1446 

RP1-90J20.11 2.3907 0.8268 7.6483 5.68E-03 4.74E-02 5.2441 

PROX1* 2.7916 2.3350 7.6436 5.70E-03 4.75E-02 6.9239 

ALG9 3.0669 1.3806 7.6429 5.70E-03 4.75E-02 8.3797 
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ADIPOR2* -1.8314 8.3881 7.6398 5.71E-03 4.75E-02 0.2810 

PPP2R5C 1.7472 7.8956 7.6394 5.71E-03 4.75E-02 3.3570 

LINC01268 3.0760 0.9308 7.6368 5.72E-03 4.75E-02 8.4329 

RP11-505P4.6 1.7914 0.6795 7.6345 5.73E-03 4.75E-02 3.4615 

RP11-411K7.1 1.7974 0.6810 7.6343 5.73E-03 4.75E-02 3.4758 

ME2 -1.7824 4.2456 7.6335 5.73E-03 4.75E-02 0.2907 

NLRP3 3.0961 1.3306 7.6335 5.73E-03 4.75E-02 8.5507 

RNF217 3.3578 1.1180 7.6322 5.73E-03 4.75E-02 10.2521 

PIK3R5 2.7210 0.8928 7.6282 5.75E-03 4.75E-02 6.5935 

PRCP 2.6810 1.6412 7.6254 5.76E-03 4.76E-02 6.4130 

SCNN1B -2.5534 2.1324 7.6230 5.76E-03 4.76E-02 0.1704 

PRR14L 1.9019 1.5713 7.6227 5.76E-03 4.76E-02 3.7371 

MIR7-3HG 2.7344 0.8662 7.6127 5.80E-03 4.78E-02 6.6549 

HNRNPA1P54 2.4581 3.1584 7.6078 5.81E-03 4.79E-02 5.4948 

NUDT14 -2.5972 2.1540 7.6065 5.82E-03 4.79E-02 0.1653 

PAPPA 2.7247 0.8692 7.5964 5.85E-03 4.81E-02 6.6103 

SNAPC5 -3.1022 1.5164 7.5932 5.86E-03 4.82E-02 0.1164 

MTA3 -2.1490 3.8641 7.5851 5.89E-03 4.84E-02 0.2255 

HSPE1 2.2327 1.8372 7.5839 5.89E-03 4.84E-02 4.7002 

LGALS2 -2.5512 2.4067 7.5734 5.92E-03 4.86E-02 0.1706 

CHSY1 2.8092 1.6404 7.5733 5.92E-03 4.86E-02 7.0090 

RALYL 2.3838 1.7068 7.5709 5.93E-03 4.86E-02 5.2190 

HGSNAT -2.9703 1.9167 7.5707 5.93E-03 4.86E-02 0.1276 

EPHA1 3.3555 1.1399 7.5700 5.93E-03 4.86E-02 10.2356 

XRCC5 2.2058 7.2278 7.5664 5.95E-03 4.86E-02 4.6134 

RP11-88H9.2 2.4661 1.3761 7.5661 5.95E-03 4.86E-02 5.5255 

TANC2 3.1862 1.3840 7.5617 5.96E-03 4.87E-02 9.1022 

BLNK 3.4393 1.2914 7.5606 5.97E-03 4.87E-02 10.8474 

RNF130 2.4451 2.7765 7.5601 5.97E-03 4.87E-02 5.4455 

ANKMY1 2.9386 1.1299 7.5550 5.98E-03 4.88E-02 7.6669 

PDLIM3 2.7538 1.9371 7.5529 5.99E-03 4.88E-02 6.7449 

TFAM 2.6319 2.6320 7.5504 6.00E-03 4.88E-02 6.1983 

EFCAB2 1.8848 0.5963 7.5472 6.01E-03 4.89E-02 3.6931 

RPS6KC1 2.9469 1.1044 7.5384 6.04E-03 4.91E-02 7.7106 

ASPN 1.7863 0.6843 7.5369 6.04E-03 4.91E-02 3.4493 

QPRT 3.3668 2.9325 7.5365 6.05E-03 4.91E-02 10.3161 

LYRM9 2.0259 0.7172 7.5355 6.05E-03 4.91E-02 4.0725 

DHX29 -3.5864 1.7157 7.5338 6.06E-03 4.91E-02 0.0832 

AC079354.3 4.3843 2.8206 7.5333 6.06E-03 4.91E-02 20.8839 

MAPK13 -1.9490 4.2136 7.5311 6.06E-03 4.91E-02 0.2590 

STYXL1 -2.9140 1.2953 7.5287 6.07E-03 4.91E-02 0.1327 
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RGS22 3.1636 1.0825 7.5272 6.08E-03 4.91E-02 8.9604 

POLR3A 2.4930 0.7940 7.5266 6.08E-03 4.91E-02 5.6294 

ARHGEF7 -2.3230 1.9358 7.5195 6.10E-03 4.93E-02 0.1999 

CR1 2.7911 0.9015 7.5166 6.11E-03 4.93E-02 6.9213 

MAD2L1 3.1089 1.3865 7.5151 6.12E-03 4.93E-02 8.6270 

RAB21 1.6344 6.7634 7.5147 6.12E-03 4.93E-02 3.1047 

MRPS33 -1.9845 0.6951 7.5134 6.12E-03 4.93E-02 0.2527 

KIAA1244 -2.2990 1.8745 7.5101 6.14E-03 4.93E-02 0.2032 

SLC30A8 2.7319 1.0276 7.5036 6.16E-03 4.95E-02 6.6433 

NUP205 -3.0068 1.5480 7.5008 6.17E-03 4.95E-02 0.1244 

ZNF530 1.7085 0.5546 7.4960 6.18E-03 4.96E-02 3.2683 

SERPINB7 4.0489 1.4905 7.4958 6.18E-03 4.96E-02 16.5515 

PAIP1 2.3757 1.3519 7.4933 6.19E-03 4.96E-02 5.1899 

RP11-486P11.1 3.4195 0.9266 7.4913 6.20E-03 4.97E-02 10.6996 

PLA2G7 2.6464 0.8385 7.4883 6.21E-03 4.97E-02 6.2610 

SAMD12 2.8942 2.9396 7.4865 6.22E-03 4.97E-02 7.4341 

RP11-14I17.2 3.5847 1.0550 7.4858 6.22E-03 4.97E-02 11.9980 

CARS -2.6969 1.2341 7.4838 6.23E-03 4.97E-02 0.1542 

RP11-542K23.7 3.2762 1.0910 7.4832 6.23E-03 4.97E-02 9.6882 

RASA2-IT1 2.1743 0.6408 7.4779 6.25E-03 4.98E-02 4.5135 

TNKS2 -1.7505 7.0657 7.4733 6.26E-03 4.99E-02 0.2972 
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Table S5. Top 500 Single-Gene LDA Classifiers. The top 500 single-gene linear discriminant analysis classifiers and 
their respective misclassification rate in flaxseed lignan supplement vs placebo treatment in all samples regardless of 
the ENL phenotype.  

Gene 
bresub 
error 

PROX1 0.2845 

WNT5A 0.2913 

KCTD12 0.3089 

TLR2 0.3172 

REL 0.3278 

FOXO3 0.3373 

SPDEF 0.3377 

PTCH1 0.3437 

GADD45B 0.3465 

TRAFD1 0.3478 

CDH5 0.3512 

TJP3 0.3561 

FGFR1 0.3609 

MAML1 0.3626 

FAM129A 0.3660 

HES1 0.3667 

PTPN22 0.3673 

MAPK8 0.3677 

VDR 0.3680 

BMP4 0.3700 

PECAM1 0.3702 

APC 0.3709 

DOT1L 0.3716 

HOXA10 0.3718 

PCNA 0.3754 

PAX6 0.3756 

IL18 0.3764 

SLC39A7 0.3777 

TJP1 0.3789 

WNT7A 0.3793 

COX4I1 0.3799 

RELB 0.3801 

TNK2 0.3816 

GSTM3 0.3827 

MYO9B 0.3833 

Gene 
bresub 
error 

F11R 0.3842 

EPHB1 0.3853 

PSME2 0.3864 

IGF2BP1 0.3872 

SERPINA1 0.3881 

KLF4 0.3883 

HRH1 0.3885 

SLCO2A1 0.3892 

PYGO2 0.3893 

SLC30A4 0.3897 

DUOX2 0.3900 

NEUROD1 0.3912 

TNFRSF21 0.3921 

BMPR2 0.3921 

SLC5A11 0.3927 

ELP3 0.3929 

XRCC6 0.3930 

FUT2 0.3932 

P4HB 0.3942 

PLA2G10 0.3944 

TFRC 0.3944 

FGF18 0.3948 

BST1 0.3953 

ITLN1 0.3955 

IL13RA1 0.3956 

IL6ST 0.3957 

TTN 0.3957 

RUNX2 0.3970 

NCAM1 0.3972 

DEFA5 0.3996 

MYB 0.4000 

NOTCH3 0.4013 

PODXL 0.4015 

PIWIL2 0.4027 

CA13 0.4030 

Gene 
bresub 
error 

CASP3 0.4032 

SLC7A7 0.4043 

RHOB 0.4044 

GEMIN6 0.4052 

ATF4 0.4062 

SPRY2 0.4062 

FGFR3 0.4069 

EPHB4 0.4071 

TSTA3 0.4080 

SORD 0.4081 

ACAT1 0.4085 

HOPX 0.4090 

EPAS1 0.4094 

REST 0.4095 

HMOX1 0.4098 

JAK2 0.4098 

TDG 0.4100 

SLC7A6 0.4101 

PDE6D 0.4103 

FOXD2 0.4104 

ACSL4 0.4110 

TNFRSF10D 0.4115 

SLC50A1 0.4126 

BMI1 0.4134 

BRD2 0.4140 

SLC20A1 0.4150 

SLC4A4 0.4153 

SLC28A1 0.4157 

PPARGC1A 0.4164 

SOD2 0.4171 

SREBF2 0.4180 

STAT3 0.4188 

CCL15 0.4192 

GREM1 0.4192 

PRKDC 0.4193 

Gene 
bresub 
error 

CTDSPL 0.4194 

KDM4C 0.4200 

PRKCI 0.4200 

CAV1 0.4204 

RBL2 0.4206 

S100A9 0.4211 

CDK8 0.4214 

AGPAT3 0.4214 

BCL2L2 0.4215 

DDR2 0.4221 

CLDN3 0.4222 

SLC30A5 0.4222 

REG1A 0.4223 

NOS2 0.4225 

RAD52 0.4227 

SPPL3 0.4228 

TFAP2C 0.4233 

NPAT 0.4234 

SLC9A2 0.4242 

AXIN1 0.4242 

SLC2A13 0.4246 

ADRB1 0.4252 

TP53 0.4253 

HOXA13 0.4257 

TLR4 0.4259 

SHH 0.4259 

MAPK6 0.4260 

APOA1 0.4262 

WNT2B 0.4264 

PKN2 0.4264 

LIG3 0.4265 

TGFB2 0.4270 

CXCL2 0.4272 

SLC35A2 0.4276 

ADAM10 0.4280 
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Gene 
bresub 
error 

CA3 0.4296 

HOXD10 0.4296 

CXCL16 0.4297 

SLC5A8 0.4297 

ELF3 0.4297 

AQP11 0.4298 

TNFRSF1A 0.4301 

PIK3CA 0.4302 

TFCP2L1 0.4309 

MAPK13 0.4316 

MSH3 0.4320 

CA14 0.4325 

TYRO3 0.4325 

ICAM1 0.4327 

FOXP2 0.4334 

NOTCH1 0.4335 

CAMK2B 0.4342 

EGF 0.4342 

THRA 0.4343 

MEIS1 0.4365 

NRIP1 0.4368 

HPGD 0.4370 

CDK2 0.4375 

ID1 0.4380 

SLC10A2 0.4380 

CAT 0.4381 

GCNT3 0.4382 

ACADS 0.4382 

HSPA1B 0.4383 

MGAT3 0.4394 

DEFA6 0.4395 

CDCP1 0.4396 

CA7 0.4401 

TGFA 0.4404 

SAR1B 0.4409 

ILKAP 0.4411 

MPC1 0.4416 

AIFM2 0.4417 

Gene 
bresub 
error 

MFSD2A 0.4420 

CA1 0.4422 

MLLT4 0.4429 

MUC17 0.4429 

SLC7A11 0.4429 

GDF15 0.4433 

RB1 0.4433 

BMF 0.4434 

GSN 0.4440 

RAC1 0.4440 

YWHAB 0.4441 

BCL2 0.4443 

BCO2 0.4444 

XIST 0.4444 

FABP3 0.4444 

TNFRSF10A 0.4444 

TNFRSF11A 0.4444 

COX5B 0.4445 

RBPJ 0.4445 

KDM4B 0.4446 

PRKCE 0.4446 

RELA 0.4446 

TCF4 0.4446 

REG4 0.4447 

ITGB1 0.4448 

HSD17B2 0.4454 

IL1B 0.4456 

ISL1 0.4458 

FOXA3 0.4458 

ACKR2 0.4460 

SLC23A3 0.4460 

TGM4 0.4460 

NFKB1 0.4461 

PDK1 0.4463 

COL6A3 0.4470 

FOXK2 0.4470 

PDE4C 0.4471 

SLC16A3 0.4475 

Gene 
bresub 
error 

MGST1 0.4479 

TNFAIP1 0.4480 

CYP4F2 0.4486 

PARK7 0.4487 

HOXD13 0.4489 

TJP2 0.4489 

PLCD3 0.4490 

EPHB6 0.4491 

BCL2L13 0.4492 

PTGIR 0.4492 

CD59 0.4493 

FASLG 0.4494 

FABP6 0.4495 

IRF8 0.4498 

NTS 0.4498 

SLC31A1 0.4500 

MAPK10 0.4500 

SMAD7 0.4500 

AQP7 0.4509 

ITGAM 0.4511 

KIT 0.4512 

CTNNA1 0.4514 

HMGCR 0.4514 

POU2F3 0.4514 

GJC1 0.4517 

ADAM17 0.4523 

FOS 0.4523 

FZD7 0.4524 

PLCB2 0.4533 

TNF 0.4537 

LRIG1 0.4538 

DPYSL3 0.4539 

HOXB7 0.4542 

CDK2AP1 0.4544 

PRKCD 0.4546 

SLC39A9 0.4546 

DPP4 0.4552 

ATOH1 0.4553 

Gene 
bresub 
error 

PRKCB 0.4556 

SLC3A1 0.4557 

SLC6A6 0.4558 

LAMA1 0.4558 

FOXC1 0.4559 

IFNAR1 0.4560 

SLC38A2 0.4563 

IGF1R 0.4566 

ATG16L1 0.4569 

PPM1D 0.4570 

PAWR 0.4570 

PTPN6 0.4575 

FFAR4 0.4582 

SOCS6 0.4584 

REG3A 0.4585 

ABCG2 0.4587 

MYC 0.4589 

PLA2G4B 0.4590 

SLC25A28 0.4591 

SAT2 0.4593 

COMMD3 0.4595 

GUCA2B 0.4597 

MELK 0.4599 

ENC1 0.4602 

NUMB 0.4604 

IL2RG 0.4607 

MSH6 0.4608 

MAP2K2 0.4609 

RAD51D 0.4609 

HIST3H3 0.4609 

ID3 0.4610 

SEPTIN4 0.4610 

DNAJB6 0.4612 

PLAU 0.4613 

PLCB4 0.4616 

ECM1 0.4618 

SLC5A1 0.4618 

FLT1 0.4619 
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Gene 
bresub 
error 

C11orf30 0.4621 

CACNA2D1 0.4621 

PCDH7 0.4622 

BMP2 0.4623 

ID4 0.4624 

LGALS3 0.4624 

FOXO1 0.4624 

GSR 0.4624 

HOXB6 0.4625 

SMAD3 0.4625 

LMNB2 0.4626 

SIRT1 0.4626 

LPAR4 0.4627 

SLC1A4 0.4627 

TCN2 0.4627 

SLC25A39 0.4628 

YWHAH 0.4628 

KLK6 0.4629 

PPARG 0.4629 

ATG5 0.4629 

CD44 0.4629 

ESR1 0.4629 

HOXA5 0.4629 

PTBP1 0.4629 

ACTB 0.4630 

ALDH1A1 0.4630 

APP 0.4630 

AQP8 0.4630 

BACH1 0.4630 

BCL2L1 0.4630 

CD9 0.4630 

CDC42 0.4630 

CDH2 0.4630 

CDKN1A 0.4630 

CLDN8 0.4630 

COL3A1 0.4630 

CSPG5 0.4630 

CTNND1 0.4630 

Gene 
bresub 
error 

CXCL3 0.4630 

DAPK2 0.4630 

DBN1 0.4630 

DHRS9 0.4630 

DLL4 0.4630 

EGFR 0.4630 

FABP2 0.4630 

FASN 0.4630 

FGF5 0.4630 

HAS2 0.4630 

HEY1 0.4630 

HNF4A 0.4630 

HRAS 0.4630 

HSPD1 0.4630 

IHH 0.4630 

IL1A 0.4630 

JUN 0.4630 

KCNS3 0.4630 

KLK1 0.4630 

LAMB1 0.4630 

LATS2 0.4630 

LPAR1 0.4630 

LYPLA1 0.4630 

MEF2C 0.4630 

MSI1 0.4630 

MUC2 0.4630 

MUC4 0.4630 

NEU3 0.4630 

NOTCH4 0.4630 

OCLN 0.4630 

PDE4D 0.4630 

PLCG2 0.4630 

PPARD 0.4630 

PRKACB 0.4630 

PRSS23 0.4630 

PTGFRN 0.4630 

PTPN2 0.4630 

RBL1 0.4630 

Gene 
bresub 
error 

RPS4X 0.4630 

SDC1 0.4630 

SERPINH1 0.4630 

SLC39A8 0.4630 

SLC3A2 0.4630 

TP63 0.4630 

TPT1 0.4630 

TREH 0.4630 

UHRF1 0.4630 

VNN1 0.4630 

WLS 0.4630 

YWHAZ 0.4630 

ZEB2 0.4630 

ALOX15 0.4630 

ALPI 0.4630 

AMPD3 0.4630 

APOC3 0.4630 

AQP3 0.4630 

ARRB2 0.4630 

AXIN2 0.4630 

BCL10 0.4630 

BRAF 0.4630 

CA2 0.4630 

CACNB2 0.4630 

CBX5 0.4630 

CCL28 0.4630 

CDCA7 0.4630 

CDK15 0.4630 

CDK7 0.4630 

CDKN2A 0.4630 

CDX1 0.4630 

CEACAM1 0.4630 

CEACAM5 0.4630 

CEBPB 0.4630 

CYB5R1 0.4630 

CYBB 0.4630 

CYP4F3 0.4630 

DAPK3 0.4630 

Gene 
bresub 
error 

DDIT4 0.4630 

FDFT1 0.4630 

FGF9 0.4630 

FTH1 0.4630 

GADD45A 0.4630 

GSTA1 0.4630 

HMGB1 0.4630 

HNRNPA1 0.4630 

HOXA9 0.4630 

HOXC8 0.4630 

IL22RA1 0.4630 

IL2RB 0.4630 

IL4R 0.4630 

ILF3 0.4630 

KDM5A 0.4630 

LAMC2 0.4630 

LCT 0.4630 

LGALS3BP 0.4630 

LGR4 0.4630 

LTBP1 0.4630 

MAML3 0.4630 

MET 0.4630 

MMP9 0.4630 

MPC2 0.4630 

MUC3A 0.4630 

NAIP 0.4630 

NOG 0.4630 

NUPR1 0.4630 

PDE4A 0.4630 

PLIN2 0.4630 

POLG 0.4630 

PRKAR1A 0.4630 

PROM2 0.4630 

RBBP9 0.4630 

SIGIRR 0.4630 

SLC16A1 0.4630 

SLC22A23 0.4630 

SLC25A37 0.4630 
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Gene 
bresub 
error 

SLC44A3 0.4630 

SLC51B 0.4630 

SLC5A3 0.4630 

SLC7A9 0.4630 

SP1 0.4630 

SQSTM1 0.4630 

STK11 0.4630 

TAT 0.4630 

TAZ 0.4630 

THBS1 0.4630 

TNFAIP3 0.4630 

TNFSF10 0.4630 

TPM3 0.4630 

TRIM31 0.4630 

Gene 
bresub 
error 

TSC2 0.4630 

ULK1 0.4630 

VIL1 0.4630 

WNT3 0.4630 

ZBTB33 0.4630 

HDAC2 0.4631 

ICK 0.4631 

INSR 0.4631 

POR 0.4631 

CDC25B 0.4631 

SLC17A5 0.4632 

SOX9 0.4632 

TLR5 0.4632 

GSS 0.4633 

Gene 
bresub 
error 

SLC40A1 0.4634 

SLC44A1 0.4634 

MSH2 0.4634 

BAD 0.4635 

FGFR2 0.4635 

ERBB2 0.4636 

KLF6 0.4637 

MEP1A 0.4638 

PTPRD 0.4638 

FSTL1 0.4639 

HOXB5 0.4641 

MACC1 0.4643 

HAS3 0.4644 

POLB 0.4645 

Gene 
bresub 
error 

SLC35A3 0.4645 

SLC6A19 0.4645 

HIF3A 0.4645 

HMGCS2 0.4645 

MAB21L2 0.4645 

MEN1 0.4645 

SLC37A4 0.4646 

SLC4A7 0.4646 
MALL 0.4647 

CEACAM19 0.4648 

GNL1 0.4648 

SLC28A2 0.4649 

FLNB 0.4650 

IGFBP3 0.4650 

 
 
  



 49

Table S6. Top 500 Two-Gene LDA Classifiers. The top 500 two-gene linear discriminant analysis classifiers and their 
respective misclassification rate in flaxseed lignan supplement vs placebo treatment in all samples regardless of their 
ENL phenotype. 

Gene 1 Gene 2 bresub error 

NIFK PROX1 0.2140 

KCTD12 TNK2 0.2157 

BMP4 PROX1 0.2183 

NR6A1 PROX1 0.2191 

KCTD12 NOS2 0.2230 

KCTD12 TNFRSF10D 0.2232 

KCTD12 SLC7A7 0.2237 

KCTD12 SLCO2A1 0.2249 

KCTD12 TDG 0.2252 

FOXD2 KCTD12 0.2258 

KCTD12 PDE6D 0.2263 

PRKCH PROX1 0.2264 

CHI3L1 NR6A1 0.2268 

DDX11 PROX1 0.2273 

KCTD12 PCNA 0.2283 

MAML1 XRCC6 0.2290 

MAML1 SPDEF 0.2314 

CHI3L1 PROX1 0.2317 

NR6A1 WNT5A 0.2318 

TNK2 XRCC6 0.2319 

NR6A1 PECAM1 0.2322 

HES1 MYO9B 0.2323 

KCTD12 MYO9B 0.2325 

ID2 PROX1 0.2332 

SPDEF TNK2 0.2336 

MAML1 SLC4A4 0.2336 

KCTD12 MAML1 0.2338 

KCTD12 NOTCH1 0.2340 

KCTD12 SLC7A6 0.2344 

BMP4 NR6A1 0.2346 

HES1 MAML1 0.2351 

CHI3L1 NIFK 0.2352 

PRKCH PECAM1 0.2356 

PPAP2A TDG 0.2360 

ESR1 FOXD2 0.2361 

Gene 1 Gene 2 bresub error 

SLC4A4 TNK2 0.2363 

CA14 TDG 0.2363 

SLC5A11 TNFRSF10D 0.2367 

CSPG5 TDG 0.2368 

MAML1 SREBF2 0.2368 

RASSF1 TDG 0.2369 

HOXA10 TNK2 0.2370 

DDR2 PROX1 0.2373 

TBRG1 SLCO2A1 0.2374 

MAPK7 SLCO2A1 0.2374 

BMP4 PRKCH 0.2374 

HOXA10 MAML1 0.2376 

CASP3 KCTD12 0.2378 

MYC TDG 0.2379 

NOTCH4 XRCC6 0.2379 

RBL1 XRCC6 0.2379 

MYO9B SLC4A4 0.2382 

ALOX15 XRCC6 0.2383 

ADAM17 SLCO2A1 0.2385 

SLC25A13 TDG 0.2386 

CA14 FOXD2 0.2386 

MAPK7 TDG 0.2387 

MYO9B XRCC6 0.2388 

RBL1 TDG 0.2389 

IL2RB XRCC6 0.2390 

NR6A1 TIMP3 0.2391 

KCTD12 SPDEF 0.2391 

CSPG5 XRCC6 0.2393 

MYO9B SPDEF 0.2394 

SLC3A1 SLCO2A1 0.2394 

MLH1 TDG 0.2395 

TJP1 TNK2 0.2395 

ESR1 TNFRSF10D 0.2395 

BMP4 DDX11 0.2397 

PCNA SPDEF 0.2397 
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Gene 1 Gene 2 bresub error 

MAML1 SHH 0.2398 

PLCB2 SLCO2A1 0.2401 

XIST XRCC6 0.2404 

TGM4 XRCC6 0.2404 

TBRG1 TDG 0.2404 

BCL2L1 XRCC6 0.2405 

BMPR2 TDG 0.2405 

GADD45B PROX1 0.2406 

TBRG1 FOXD2 0.2406 

PRKCH WNT5A 0.2406 

PRKCI TNK2 0.2407 

ADAM17 TDG 0.2408 

KCTD12 LIG3 0.2408 

C11orf30 XRCC6 0.2409 

TAT XRCC6 0.2409 

MAB21L2 XRCC6 0.2409 

BMP4 REG1B 0.2410 

SERPINA1 TNK2 0.2411 

MYC TNFRSF10D 0.2412 

PPAP2A TNFRSF10D 0.2413 

PROX1 WNT5A 0.2414 

NEU3 XRCC6 0.2414 

ATF4 TNK2 0.2414 

PPAP2A PDE6D 0.2414 

PPAP2A SLCO2A1 0.2414 

BCO2 XRCC6 0.2415 

HOXC8 XRCC6 0.2416 

SLC1A4 XRCC6 0.2416 

SLC7A7 SPDEF 0.2419 

ID3 XRCC6 0.2419 

CA14 PDE6D 0.2420 

MYC FOXD2 0.2420 

PRKCI SLC1A4 0.2420 

LAMB1 PRKCI 0.2422 

IER3 XRCC6 0.2422 

COL3A1 PRKCI 0.2423 

DFFA PROX1 0.2423 

UHRF1 XRCC6 0.2423 

Gene 1 Gene 2 bresub error 

ITGAM TDG 0.2423 

NOTCH4 PRKCI 0.2424 

DDX11 PECAM1 0.2424 

ADAM17 TNFRSF10D 0.2426 

NOS2 SLC4A4 0.2426 

MAML1 PRKCI 0.2427 

ADAM17 FOXD2 0.2427 

HOXA10 MYO9B 0.2427 

SPDEF TDG 0.2428 

TBRG1 PDE6D 0.2428 

ATF4 MAML1 0.2428 

SPDEF TNFRSF10D 0.2429 

DCN PROX1 0.2430 

MAML1 TJP1 0.2430 

KCTD12 MAB21L2 0.2430 

NIFK NR6A1 0.2431 

PRKCI TSC2 0.2431 

ALOX15 SLC4A4 0.2432 

ADAM17 PDE6D 0.2432 

NAIP SLCO2A1 0.2433 

WNT4 SLCO2A1 0.2433 

PLCB2 FOXD2 0.2434 

RASSF1 TNFRSF10D 0.2437 

HOXA2 PROX1 0.2437 

MAPK7 PDE6D 0.2438 

MSH6 SLCO2A1 0.2438 

HSPD1 SLC4A4 0.2438 

SLCO2A1 SPDEF 0.2438 

ID2 NR6A1 0.2439 

NOG XRCC6 0.2439 

SLC3A1 TDG 0.2439 

PTPN22 TDG 0.2439 

CA14 SLCO2A1 0.2439 

ELP3 IL18 0.2439 

NEU3 PRKCI 0.2439 

CA14 TNFRSF10D 0.2440 

CSPG5 PRKCI 0.2440 

CSPG5 SLC4A4 0.2441 
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Gene 1 Gene 2 bresub error 

ESR1 PDE6D 0.2442 

PRKCH NR6A1 0.2443 

MAPK7 TNFRSF10D 0.2443 

SLC4A4 TAT 0.2443 

IL2RB PRKCI 0.2445 

UHRF1 PRKCI 0.2445 

TP63 SLC4A4 0.2446 

RASSF1 FOXD2 0.2446 

FASLG PRKCI 0.2446 

UHRF1 IL18 0.2447 

CSPG5 ATF4 0.2447 

SLC3A1 FOXD2 0.2447 

PLCB2 TNFRSF10D 0.2448 

NIFK TRAFD1 0.2448 

BMPR2 IL18 0.2449 

NOG SLC4A4 0.2450 

GJD2 ATF4 0.2450 

HAS2 XRCC6 0.2450 

ITGAL SLCO2A1 0.2450 

RBL1 SLC4A4 0.2450 

LDHB XRCC6 0.2451 

XIST SLC4A4 0.2451 

CYP4F3 XRCC6 0.2452 

LPAR4 XRCC6 0.2452 

FOXD2 MSH6 0.2453 

IHH SLC4A4 0.2453 

GJD2 PRKCI 0.2454 

PTPN22 TNK2 0.2455 

PDX1 XRCC6 0.2455 

PDE6D SPDEF 0.2456 

OGG1 SLCO2A1 0.2456 

BMP4 NIFK 0.2456 

SLC25A13 TNFRSF10D 0.2456 

FOXD2 MAPK7 0.2458 

CCDC80 SLCO2A1 0.2458 

MLH1 PDE6D 0.2458 

TBRG1 TNFRSF10D 0.2458 

BCL2L1 SLC4A4 0.2459 

Gene 1 Gene 2 bresub error 

CDC25B SLC4A4 0.2459 

PROX1 REL 0.2460 

COLEC12 TDG 0.2460 

FPR1 XRCC6 0.2460 

BMPR2 SLCO2A1 0.2461 

PLD3 TDG 0.2461 

UHRF1 ATF4 0.2461 

SLC3A1 PDE6D 0.2461 

NOS2 XRCC6 0.2461 

DAPK3 SLC4A4 0.2461 

MYC PDE6D 0.2462 

GABRB3 TNFRSF10D 0.2462 

PLCB2 PDE6D 0.2462 

WLS SLC4A4 0.2463 

NOTCH4 ATF4 0.2464 

COLEC12 SLCO2A1 0.2464 

MLH1 TNFRSF10D 0.2464 

PLD3 SLCO2A1 0.2465 

IL18 RBBP9 0.2466 

COL3A1 RUNX2 0.2467 

MAML1 SERPINA1 0.2467 

MAP2K2 KCTD12 0.2468 

SLC4A4 TNFRSF10D 0.2468 

IL18 KCTD12 0.2469 

BMP4 TRAFD1 0.2470 

HMOX1 IL18 0.2470 

GSS PRKCI 0.2470 

MELK PRKCI 0.2471 

NAIP TTN 0.2471 

CDK7 SLC4A4 0.2471 

NOD2 SLCO2A1 0.2471 

C11orf30 PRKCI 0.2472 

MAML1 RUNX2 0.2472 

PCNA XRCC6 0.2473 

PLCG2 SLC4A4 0.2473 

MSH6 TDG 0.2474 

PLCB2 TDG 0.2474 

HAS2 HES1 0.2475 
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Gene 1 Gene 2 bresub error 

PRKCI TAT 0.2476 

FGF9 SLC4A4 0.2477 

MYO9B TJP1 0.2477 

HOXA13 XRCC6 0.2477 

RELA XRCC6 0.2478 

PTPN2 SLC4A4 0.2478 

HES1 NOS2 0.2478 

MEN1 SLC4A4 0.2479 

PLCG2 HES1 0.2480 

CDC25B XRCC6 0.2480 

BTD SLCO2A1 0.2481 

IL18 SLC4A4 0.2481 

ACADS MAML1 0.2481 

WNT4 FOXD2 0.2481 

PECAM1 PROX1 0.2481 

SLC6A19 XRCC6 0.2481 

HES1 TAT 0.2482 

ATF4 TSC2 0.2482 

PROX1 PTK7 0.2482 

COL3A1 XRCC6 0.2482 

LAMB1 RUNX2 0.2482 

HOXC4 XRCC6 0.2482 

CYB5R1 SLC4A4 0.2484 

FGF5 SLC4A4 0.2484 

ATF4 TAT 0.2484 

NEU3 ATF4 0.2485 

ICAM1 SLC7A6 0.2485 

HIF3A SLC4A4 0.2485 

LRIG1 TTN 0.2485 

KCTD12 SORD 0.2486 

CHI3L1 TIMP3 0.2486 

ATF4 IL2RB 0.2486 

CDCA7 PRKCI 0.2487 

MAB21L2 SLCO2A1 0.2488 

MAML1 TTN 0.2488 

SIGIRR TDG 0.2488 

NOG PRKCI 0.2489 

TNFRSF1B XRCC6 0.2490 

Gene 1 Gene 2 bresub error 

KCTD12 KIT 0.2492 

CDK7 XRCC6 0.2492 

PTPN22 TNFRSF10D 0.2492 

HES1 HOXA13 0.2492 

MEN1 XRCC6 0.2492 

PLCB4 SLCO2A1 0.2492 

NEU3 HES1 0.2493 

ATF4 CAV1 0.2494 

ABHD5 XRCC6 0.2494 

FOXP4 TDG 0.2494 

BIRC2 XRCC6 0.2494 

CSPG5 SLCO2A1 0.2494 

PPARG SLC4A4 0.2494 

GJB2 XRCC6 0.2495 

FOXD2 ICAM1 0.2495 

SPI1 XRCC6 0.2495 

MELK RUNX2 0.2496 

HMOX1 SLCO2A1 0.2497 

PPAP2B PROX1 0.2498 

RELA SLC4A4 0.2499 

MALL RUNX2 0.2499 

PCDH7 XRCC6 0.2499 

TNFRSF10D TSC2 0.2500 

KCTD12 SLC28A2 0.2500 

ALPI HES1 0.2500 

TBRG1 IL18 0.2500 

ITGAL FOXD2 0.2500 

MSH6 PDE6D 0.2500 

LDHB PRKCI 0.2500 

COL3A1 FOXD2 0.2501 

CCL15 KCTD12 0.2501 

CDX1 SLC4A4 0.2501 

IL18 MSH6 0.2501 

BTD FOXD2 0.2501 

NAIP SLC4A4 0.2501 

CYB5R1 PRKCI 0.2501 

PTAFR TNFRSF10D 0.2501 

PDE6D PTPN22 0.2502 



 53

Gene 1 Gene 2 bresub error 

MSH3 SLCO2A1 0.2502 

MYO9B SERPINA1 0.2502 

GJD2 XRCC6 0.2502 

IGF2BP1 PROX1 0.2502 

PDE4B SLC4A4 0.2502 

MAML1 TJP3 0.2502 

POR XRCC6 0.2503 

NANOG PROX1 0.2503 

SLC3A1 TNFRSF10D 0.2503 

LIG3 SPDEF 0.2503 

PECAM1 TLR2 0.2503 

CA3 SLCO2A1 0.2504 

HES1 WNT3 0.2505 

NEU3 SLC4A4 0.2505 

PRKCH CHI3L1 0.2505 

ATF4 FASLG 0.2505 

HES1 IL2RB 0.2505 

SLC4A4 SLCO2A1 0.2506 

PLS3 PROX1 0.2506 

ATF4 SLC1A4 0.2506 

HOXA10 SLC7A7 0.2506 

CCND1 SLCO2A1 0.2506 

ATF4 HOXA13 0.2506 

CGNL1 SLCO2A1 0.2506 

ELP3 SLCO2A1 0.2508 

NOS2 SPDEF 0.2508 

KLK6 IL18 0.2508 

HES1 TAZ 0.2508 

REST SLC4A4 0.2508 

COL3A1 IL18 0.2509 

PECAM1 REG1B 0.2509 

ATF4 DAPK3 0.2509 

SLC3A1 IL18 0.2510 

GCLM XRCC6 0.2510 

BTD IL18 0.2510 

SLC27A2 SLCO2A1 0.2511 

NUPR1 XRCC6 0.2511 

IL18 TAT 0.2511 

Gene 1 Gene 2 bresub error 

NOS2 PTPN22 0.2512 

ID2 XRCC6 0.2512 

HOXC4 PRKCI 0.2512 

ITGAM TNFRSF10D 0.2512 

HOXA13 SLC4A4 0.2512 

PRKACA TDG 0.2512 

RASSF1 SLCO2A1 0.2513 

SLCO2A1 TSC2 0.2514 

DDIT4 XRCC6 0.2514 

PLA2G4B SLC4A4 0.2514 

MYC SLCO2A1 0.2514 

CA13 KCTD12 0.2515 

SLC7A7 XRCC6 0.2515 

NFKB2 TDG 0.2515 

RUNX2 TLR5 0.2515 

GJC1 XRCC6 0.2515 

MSH2 SLC4A4 0.2515 

SLC25A36 SLC4A4 0.2516 

CCND1 TDG 0.2517 

PRKACA SLCO2A1 0.2517 

CEACAM19 IL18 0.2519 

GSS XRCC6 0.2519 

MSH6 TNFRSF10D 0.2519 

BMP4 SLC39A5 0.2520 

PTAFR SLCO2A1 0.2521 

SLC7A7 TJP1 0.2521 

HES1 SLC1A4 0.2521 

PECAM1 PTK7 0.2521 

ATF4 LIG3 0.2522 

NIFK TIMP3 0.2522 

PODXL XRCC6 0.2522 

PCNA PRKCI 0.2522 

HES1 RBBP9 0.2523 

DAPK3 PRKCI 0.2524 

PLA2G4B XRCC6 0.2524 

IER3 PRKCI 0.2524 

HOXA2 PECAM1 0.2524 

ADAM10 MAML1 0.2524 
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Gene 1 Gene 2 bresub error 

CDKN2A SLC4A4 0.2524 

MALL PRKCI 0.2524 

GJC1 KCTD12 0.2524 

MACC1 XRCC6 0.2524 

ERBB4 SLC4A4 0.2525 

SIGIRR XRCC6 0.2525 

LIG3 XRCC6 0.2525 

ISL1 NR6A1 0.2525 

FSTL1 SLC4A4 0.2525 

NOD2 IL18 0.2525 

ALOX15 PRKCI 0.2525 

DEFA5 SLC4A4 0.2525 

ATF4 NOG 0.2525 

HOXB5 SLC4A4 0.2526 

DPEP1 XRCC6 0.2526 

TNFRSF10D XRCC6 0.2527 

PPARG XRCC6 0.2527 

MAPK9 XRCC6 0.2527 

UHRF1 RUNX2 0.2527 

CAV1 PRKCI 0.2528 

CSPG5 IL18 0.2528 

RUNX2 SLC1A4 0.2528 

FFAR4 KCTD12 0.2528 

LIG3 SREBF2 0.2529 

FOXD2 PTPN22 0.2530 

NOTCH3 PROX1 0.2530 

SLC4A4 SLC7A7 0.2530 

CEACAM3 XRCC6 0.2530 

ORMDL3 XRCC6 0.2531 

PLCB2 IL18 0.2531 

SLC34A2 TNFRSF10D 0.2531 

EGFR SLC4A4 0.2532 

GSTM3 TDG 0.2532 

ID2 SLC4A4 0.2532 

NTHL1 XRCC6 0.2532 

CCDC80 IL18 0.2533 

HES1 PCNA 0.2533 

IL2RB SLC4A4 0.2533 

Gene 1 Gene 2 bresub error 

SORD XRCC6 0.2533 

FPR1 SLC4A4 0.2533 

ICAM1 TDG 0.2533 

HOXA10 HOXA13 0.2534 

PRKCI SORD 0.2534 

DCN XRCC6 0.2534 

PTPN2 XRCC6 0.2535 

PTPN22 SLCO2A1 0.2535 

KCTD12 ZDHHC20 0.2535 

HOXA13 PRKCI 0.2535 

POR PRKCI 0.2535 

MYO9B SREBF2 0.2535 

CCDC80 FOXD2 0.2536 

MUC19 SLCO2A1 0.2536 

SLC39A5 PECAM1 0.2536 

RUNX2 TSC2 0.2536 

MALL TTN 0.2536 

LIN28A XRCC6 0.2536 

IL18 SERPINA1 0.2537 

PIK3R1 XRCC6 0.2537 

KCTD12 SLC38A2 0.2537 

PCNA SHH 0.2537 

DEFA5 XRCC6 0.2538 

WNT4 PDE6D 0.2538 

SLC25A36 XRCC6 0.2538 

RAD51D FOXD2 0.2538 

FAM129A PROX1 0.2539 

ADRB1 PRKCI 0.2539 

CDKN2A XRCC6 0.2540 

ATF4 MAB21L2 0.2540 

CDX1 XRCC6 0.2540 

SLC5A1 XRCC6 0.2540 

ABCC1 XRCC6 0.2540 

HOXA5 KCTD12 0.2541 

HES1 RELA 0.2542 

NOD2 FOXD2 0.2542 

SLC7A6 SPDEF 0.2542 

NOTCH4 SLC4A4 0.2543 
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Gene 1 Gene 2 bresub error 

DHFR FOXD2 0.2543 

IL18 MALL 0.2543 

SLC1A4 SREBF2 0.2543 

ALOX15 HOXA10 0.2544 

SLC5A9 TDG 0.2544 

GJB2 SLC4A4 0.2544 

CAMK2B SLC4A4 0.2544 

CCL15 XRCC6 0.2544 

HEY1 FOXD2 0.2544 

CDH5 XRCC6 0.2544 

PARD3 PROX1 0.2545 

IL18 TLR5 0.2545 

PLCB2 SLC7A6 0.2546 

MAP2K2 XRCC6 0.2546 

CEACAM19 SLCO2A1 0.2546 

SLC4A4 TFRC 0.2547 

CYB5R1 HES1 0.2547 

PLCB4 FOXD2 0.2547 

FOXD2 OGG1 0.2547 

CDH5 RUNX2 0.2547 

HOXA13 SREBF2 0.2547 

PRKCI WNT3 0.2548 

NIFK PECAM1 0.2548 

SLC35A1 HES1 0.2549 

DHFR SLCO2A1 0.2549 

Gene 1 Gene 2 bresub error 

COLEC12 TNFRSF10D 0.2550 

OGG1 TDG 0.2551 

GNL1 HES1 0.2551 

BMPR2 FOXD2 0.2551 

HSPD1 PRKCI 0.2551 

CEACAM19 RUNX2 0.2551 

POR RUNX2 0.2551 

BAMBI XRCC6 0.2552 

SST SLCO2A1 0.2552 

SLC6A19 SLC4A4 0.2553 

SLC39A8 ATF4 0.2553 

ELP3 TDG 0.2553 

ICAM1 PDE6D 0.2553 

HMOX1 TDG 0.2553 

RBBP9 SLC4A4 0.2553 

GCLM SLC4A4 0.2553 

PRKCH NIFK 0.2553 

IL1R2 XRCC6 0.2553 

BCL2L13 KCTD12 0.2553 

MELK SLC7A6 0.2554 

REG1A XRCC6 0.2555 

ITGAL PDE6D 0.2555 

ELP3 SREBF2 0.2555 

CSPG5 TNFRSF10D 0.2555 

GSS RUNX2 0.2556 
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Table S7. Top 500 Three-Gene LDA Classifiers. The top 500 three-gene linear discriminant analysis classifiers and 
their respective misclassification rate in flaxseed lignan supplement vs placebo treatment in all samples regardless of 
their ENL phenotype. 

Gene 1 Gene 2 Gene 3 
bresub 
error 

PCDH7 KCTD12 SPDEF 0.2014 

EPHB6 KCTD12 SPDEF 0.2015 

KCTD12 MAML1 SPDEF 0.2021 

BMP4 FGFR1 WNT5A 0.2024 

KCTD12 NOTCH1 SPDEF 0.2027 

KCTD12 SPDEF TNK2 0.2031 

HOXA13 KCTD12 SPDEF 0.2034 

KCTD12 SLC7A7 SPDEF 0.2036 

BMP4 NR6A1 WNT5A 0.2052 

KCTD12 SORD SPDEF 0.2059 

KCTD12 LIG3 SPDEF 0.2067 

GJC1 KCTD12 SPDEF 0.2071 

KCTD12 SLC13A2 SPDEF 0.2076 

AXIN1 KCTD12 SPDEF 0.2081 

XIST KCTD12 SPDEF 0.2083 

BMP4 TLR2 WNT5A 0.2085 

KCTD12 SLC28A1 SPDEF 0.2086 

KCTD12 KIT SPDEF 0.2087 

KCTD12 PCNA SPDEF 0.2089 

KCTD12 MAB21L2 SPDEF 0.2089 

DDX11 IER3 PROX1 0.2094 

ACSL4 KCTD12 SPDEF 0.2099 

BMP4 REG1B WNT5A 0.2102 

KCTD12 SLC2A5 SPDEF 0.2103 

IL1R2 DDX11 PROX1 0.2107 

BMP4 PRKCH WNT5A 0.2108 

CHI3L1 NIFK PROX1 0.2109 

BMP4 NFKB2 NR6A1 0.2110 

BMP4 PRNP WNT5A 0.2112 

BMP4 DDX11 WNT5A 0.2113 

KCTD12 PTPN22 SPDEF 0.2113 

CA13 KCTD12 SPDEF 0.2114 

BMP4 TLR3 WNT5A 0.2115 

PRKCH CHI3L1 PROX1 0.2115 

Gene 1 Gene 2 Gene 3 
bresub 
error 

PRKCH SLC39A5 WNT5A 0.2115 

BMP4 PROX1 WNT5A 0.2121 

CHI3L1 NR6A1 PROX1 0.2121 

EP400 KCTD12 SPDEF 0.2122 

BMP4 IER3 WNT5A 0.2123 

BMP4 NR6A1 REL 0.2124 

KCTD12 MGAT3 SPDEF 0.2124 

PRKCH SLC39A5 PROX1 0.2126 

KCTD12 MYO9B SPDEF 0.2127 

DDX11 PROX1 ZNF365 0.2128 

SLC39A5 NR6A1 PROX1 0.2130 

BMP4 SLC39A5 WNT5A 0.2130 

KEAP1 NIFK PROX1 0.2132 

BMP4 REL WNT5A 0.2132 

NIFK PPAP2B PROX1 0.2135 

CCL15 KCTD12 SPDEF 0.2135 

KCTD12 NOTCH1 TNK2 0.2138 

IL36RN NIFK PROX1 0.2139 

PRKCH DDX11 PROX1 0.2139 

BMP4 PROX1 REL 0.2139 

KCTD12 LIG3 TNK2 0.2140 

HOXA9 KCTD12 TNK2 0.2141 

BMP4 NOS1 WNT5A 0.2141 

SLC10A2 KCTD12 SPDEF 0.2141 

DDX11 PROX1 REG1B 0.2142 

TGM2 NIFK PROX1 0.2143 

BMP4 PPAP2B WNT5A 0.2143 

PRKCH PROX1 PTK7 0.2143 

HES1 IL18 MAML1 0.2144 

BMP4 WNT5A ZNF365 0.2144 

BMP4 NFKB2 PROX1 0.2145 

DDX11 ID2 PROX1 0.2145 

NR6A1 PPAP2B PROX1 0.2145 

BMP4 NR6A1 PROX1 0.2145 



 57

Gene 1 Gene 2 Gene 3 
bresub 
error 

KCTD12 SLC13A2 TNK2 0.2145 

IL18 MAML1 SREBF2 0.2145 

PROX1 PTK7 REG1B 0.2145 

DDX11 NIFK PROX1 0.2145 

SLC39A5 DDX11 PROX1 0.2145 

PLCD1 NIFK PROX1 0.2145 

NPAT KCTD12 SPDEF 0.2146 

BMP4 TGM2 WNT5A 0.2147 

BMP4 NR6A1 PTK7 0.2147 

KCTD12 PECAM1 TNFRSF10D 0.2149 

NIFK PROX1 TNFRSF10A 0.2150 

SLC39A5 NIFK PROX1 0.2150 

NIFK PROX1 PTK7 0.2151 

CA14 KCTD12 TNK2 0.2151 

BMP4 IL1R2 WNT5A 0.2151 

RBL1 KCTD12 TNK2 0.2152 

NIFK NR6A1 PROX1 0.2152 

HEY1 KCTD12 TNK2 0.2152 

NFKB2 NR6A1 PROX1 0.2152 

GADD45B PRKCH PROX1 0.2153 

NIFK PROX1 TIMP3 0.2153 

DDX11 PROX1 TIMP3 0.2153 

KEAP1 NR6A1 PROX1 0.2154 

IER3 NIFK PROX1 0.2154 

HOXA2 DDX11 PROX1 0.2154 

KCTD12 LRIG1 SPDEF 0.2154 

NR6A1 PROX1 WNT5A 0.2154 

NR6A1 PROX1 TLR3 0.2154 

BMP4 SLC5A9 PROX1 0.2155 

PLS3 NIFK PROX1 0.2155 

BMP4 PECAM1 WNT5A 0.2156 

PRKCH SLC39A5 PTK7 0.2157 

KCTD12 PTPN22 SLC7A7 0.2158 

COL1A1 NIFK PROX1 0.2158 

NIFK PROX1 PTPN11 0.2159 

TLR4 KCTD12 TNK2 0.2159 

KCTD12 PTPN22 TNK2 0.2159 

Gene 1 Gene 2 Gene 3 
bresub 
error 

NR6A1 PROX1 PTPN11 0.2160 

ADAM17 KCTD12 TNK2 0.2160 

BMP4 PROX1 PTK7 0.2160 

AKTIP NIFK PROX1 0.2161 

CSPG5 KCTD12 TNK2 0.2161 

KCTD12 SLC7A11 SPDEF 0.2161 

BMP4 DDX11 PROX1 0.2161 

BMP4 TGM2 PROX1 0.2162 

LPAR4 KCTD12 SPDEF 0.2162 

HES1 IL18 MYO9B 0.2162 

CHI3L1 PROX1 TIMP3 0.2163 

NIFK PROX1 REG1B 0.2164 

DCN NIFK PROX1 0.2164 

KCTD12 PSME2 SPDEF 0.2165 

HOXA9 KCTD12 SPDEF 0.2165 

MYC KCTD12 TNK2 0.2165 

HOXA10 IL18 MAML1 0.2166 

PRKCH NIFK PROX1 0.2166 

ITGB1 KCTD12 SPDEF 0.2166 

RAD51D KCTD12 TNK2 0.2166 

PRKCH NR6A1 PROX1 0.2166 

CDH3 NIFK PROX1 0.2167 

CHI3L1 DDX11 PROX1 0.2168 

KCTD12 NOS2 SPDEF 0.2168 

KCTD12 MAB21L2 TNK2 0.2168 

TGFB2 KCTD12 TNK2 0.2168 

BMP4 DOT1L PROX1 0.2168 

HOXD13 KCTD12 TNK2 0.2169 

PRKCH SLC6A14 PROX1 0.2169 

KCTD12 MSH6 TNK2 0.2169 

KCTD12 SPDEF TNFRSF10D 0.2169 

DCN DDX11 PROX1 0.2170 

KDM4A KCTD12 SPDEF 0.2170 

KCTD12 TAT TNK2 0.2170 

FGFR3 KCTD12 SPDEF 0.2170 

KCTD12 TAZ TNK2 0.2170 

ADAMTS4 NIFK PROX1 0.2170 
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Gene 1 Gene 2 Gene 3 
bresub 
error 

NR6A1 PROX1 TIMP3 0.2170 

KCNH2 NIFK PROX1 0.2170 

GADD45B NR6A1 PROX1 0.2171 

IL1R2 NIFK PROX1 0.2172 

GABRB3 KCTD12 TNK2 0.2172 

NR6A1 PROX1 SLC13A1 0.2172 

TBRG1 KCTD12 TNK2 0.2172 

PRKCH NR6A1 REG1B 0.2172 

BCL2L14 NIFK PROX1 0.2172 

BMP4 CEACAM3 WNT5A 0.2173 

KCTD12 MLH1 TNK2 0.2173 

BMP4 DOT1L WNT5A 0.2173 

CHI3L1 DCN PROX1 0.2173 

KCTD12 MAML1 NOS2 0.2174 

KCTD12 SPDEF THRA 0.2174 

LPAR1 KCTD12 TNK2 0.2174 

NIFK PLA2G4D PROX1 0.2174 

HAS2 KCTD12 SPDEF 0.2174 

SLC39A5 NR6A1 WNT5A 0.2175 

CHI3L1 KEAP1 PROX1 0.2175 

CAV1 PROX1 REL 0.2175 

DAB2IP NR6A1 PROX1 0.2176 

PLS3 NR6A1 PROX1 0.2176 

SLC5A11 KCTD12 TNK2 0.2176 

BMP4 PROX1 TLR2 0.2176 

SLC39A5 PROX1 PTK7 0.2176 

BMP4 COLEC12 WNT5A 0.2177 

BCL2L14 DDX11 PROX1 0.2177 

PRKCH GCM1 PROX1 0.2177 

FFAR4 KCTD12 TNK2 0.2177 

BMP4 ID2 WNT5A 0.2177 

PRKCH CHI3L1 NR6A1 0.2178 

HOXB5 NIFK PROX1 0.2178 

GSTM3 KCTD12 SPDEF 0.2178 

ELP3 KCTD12 TNK2 0.2178 

NIFK PARD3 PROX1 0.2178 

ABCG5 NIFK PROX1 0.2178 

Gene 1 Gene 2 Gene 3 
bresub 
error 

KCTD12 MAML1 TNFRSF10D 0.2179 

NIFK PROX1 SLC13A1 0.2179 

BMP4 MAPK7 PROX1 0.2179 

ISL1 KCTD12 TNK2 0.2179 

CHI3L1 ID2 PROX1 0.2179 

BMP4 SST WNT5A 0.2180 

IL1R2 CHI3L1 PROX1 0.2180 

CHI3L1 PROX1 ZNF365 0.2180 

BMP4 PRKCH PROX1 0.2180 

KCTD12 TNK2 TSC2 0.2180 

MAPK9 PROX1 TLR2 0.2180 

TGFB2 KCTD12 SPDEF 0.2181 

ID2 NIFK PROX1 0.2181 

NIFK PROX1 ZNF365 0.2182 

COL1A2 NIFK PROX1 0.2182 

APEX1 NIFK PROX1 0.2182 

CFTR NIFK PROX1 0.2183 

GADD45B NIFK PROX1 0.2183 

IL1R2 PROX1 PTK7 0.2183 

PLAT PRKCH PROX1 0.2183 

PRKCH PROX1 SLC13A1 0.2183 

MAPK9 NR6A1 PROX1 0.2183 

HOXA13 MAML1 SPDEF 0.2184 

MAP2K2 KCTD12 SPDEF 0.2184 

BMP4 PTK7 WNT5A 0.2185 

KCTD12 NAIP TNK2 0.2185 

ABCG5 NR6A1 PROX1 0.2185 

GADD45B CHI3L1 PROX1 0.2185 

BMP4 PROX1 REG1B 0.2185 

DDX11 KEAP1 PROX1 0.2185 

PLAT NR6A1 PROX1 0.2185 

ADAMTS4 CHI3L1 PROX1 0.2185 

PRKCH APEX1 PROX1 0.2185 

PLS3 DDX11 PROX1 0.2185 

ABCC1 NIFK PROX1 0.2187 

MELK KCTD12 TNK2 0.2187 

CHI3L1 PROX1 REG1B 0.2187 
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Gene 1 Gene 2 Gene 3 
bresub 
error 

IL1R2 PROX1 TIMP3 0.2187 

MAML1 PTPN22 SPDEF 0.2187 

CDKN1C NIFK PROX1 0.2187 

ABCC1 CHI3L1 PROX1 0.2187 

MAML1 SHH SREBF2 0.2188 

NR6A1 PROX1 PTK7 0.2188 

ID2 PROX1 PTK7 0.2188 

KCTD12 SLC28A2 SPDEF 0.2188 

PPAP2A KCTD12 TNK2 0.2188 

CEACAM3 NIFK PROX1 0.2188 

PTAFR KCTD12 TNK2 0.2189 

PLCB2 KCTD12 TNK2 0.2189 

SLC6A14 NIFK PROX1 0.2189 

DDX11 PROX1 PTK7 0.2189 

BMP4 NR6A1 REG1B 0.2189 

KCTD12 TNFRSF10D TNK2 0.2189 

ELP3 IL18 MAML1 0.2189 

DDX11 PROX1 PTPN11 0.2189 

BMP4 PLA2G7 PROX1 0.2189 

PRKCH SLC39A5 DDX11 0.2190 

BMP4 RBP4 WNT5A 0.2190 

BMP4 RBP4 PROX1 0.2190 

ICAM1 KCTD12 TNK2 0.2190 

CEACAM3 DDX11 PROX1 0.2190 

BMP4 HOXC6 PROX1 0.2190 

HOXA13 KCTD12 NOS2 0.2191 

NR6A1 PRKCB PROX1 0.2191 

BMP4 IL1R2 PROX1 0.2192 

CHI3L1 PARD3 PROX1 0.2192 

COL1A1 NR6A1 PROX1 0.2192 

HOXA10 MAML1 TDG 0.2192 

GCM1 NR6A1 PROX1 0.2192 

HOXB6 KCTD12 TNK2 0.2192 

PRKCH CHI3L1 DDX11 0.2192 

DCN NR6A1 PROX1 0.2192 

FFAR4 KCTD12 SLC7A7 0.2192 

NR6A1 PLA2G4D PROX1 0.2193 

Gene 1 Gene 2 Gene 3 
bresub 
error 

CDKN1C DDX11 PROX1 0.2193 

PRKCH PLA2G4D PROX1 0.2193 

CDKN1C CHI3L1 PROX1 0.2193 

HAS2 KCTD12 TNK2 0.2194 

SLC39A5 PROX1 TIMP3 0.2194 

COL3A1 KCTD12 TNK2 0.2195 

ADAM10 IL18 MAML1 0.2195 

CDKN1C NR6A1 PROX1 0.2195 

PRKAR1B KCTD12 TNK2 0.2195 

PLS3 PRKCH PROX1 0.2195 

CEACAM3 CHI3L1 PROX1 0.2195 

IL18 MAML1 TJP1 0.2195 

DPYSL3 KCTD12 TNK2 0.2195 

DBN1 KCTD12 SPDEF 0.2196 

PRKCH DCN PROX1 0.2196 

PROX1 PTK7 TIMP3 0.2196 

PRKCH COL1A2 PROX1 0.2196 

RIPK1 NIFK PROX1 0.2196 

FGF9 KCTD12 SPDEF 0.2196 

HES1 IL18 SERPINA1 0.2197 

HOXD10 KCTD12 TNK2 0.2197 

BCL2L14 CHI3L1 PROX1 0.2197 

PRKCH ABCG5 PROX1 0.2197 

HRH1 NIFK PROX1 0.2198 

BMP4 TBRG1 PROX1 0.2198 

BMP4 HOXA2 WNT5A 0.2198 

GJD2 NIFK PROX1 0.2198 

NIFK PROX1 WNT3 0.2198 

BMP4 NR6A1 TLR2 0.2199 

GJC1 KCTD12 TNK2 0.2199 

BMP4 BRIX1 WNT5A 0.2199 

DCN ID2 PROX1 0.2200 

MAML1 TDG XRCC6 0.2200 

BMP4 HOXD13 PROX1 0.2200 

CHI3L1 NR6A1 TIMP3 0.2200 

IL18 SERPINA1 TNK2 0.2200 

NOTCH4 KCTD12 TNK2 0.2201 
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Gene 1 Gene 2 Gene 3 
bresub 
error 

NFKB2 PRKCH PROX1 0.2201 

ITGB1 KCTD12 TNK2 0.2201 

HOXA2 CHI3L1 PROX1 0.2201 

BMP4 SLC5A9 NR6A1 0.2201 

IL18 MAML1 SHH 0.2201 

KEAP1 PROX1 TIMP3 0.2201 

FAM129A PROX1 TLR3 0.2202 

EPHB6 KCTD12 SLC7A7 0.2202 

BMP4 PRKCH PTK7 0.2202 

DDX11 NR6A1 PROX1 0.2202 

PRKCH ADAMTS4 CHI3L1 0.2202 

PRKCH PROX1 PTPN11 0.2202 

BMP4 NFKB2 NOS1 0.2202 

PRKCH KEAP1 PROX1 0.2203 

HES1 MAML1 TDG 0.2203 

KCTD12 PECAM1 PTPN22 0.2203 

COL1A2 NR6A1 PROX1 0.2203 

KCTD12 MMP1 TNK2 0.2203 

BMP4 NR6A1 PECAM1 0.2203 

CHI3L1 PROX1 PTPN11 0.2204 

KCTD12 PTPN22 TNFRSF10D 0.2204 

KCTD12 PLA2G7 TNK2 0.2204 

CDK2AP1 NIFK PROX1 0.2204 

KCTD12 TFAP2C TNK2 0.2204 

TGM2 CHI3L1 PROX1 0.2204 

PRKCH ADAMTS4 PROX1 0.2204 

KCTD12 NOS2 TNK2 0.2204 

BMP4 RASSF1 PROX1 0.2204 

BMP4 TBRG1 NR6A1 0.2204 

IL1R2 NR6A1 PROX1 0.2204 

TGM2 DCN PROX1 0.2205 

CHI3L1 PROX1 TFAP2A 0.2205 

CA5B NR6A1 PROX1 0.2205 

IL18 MAML1 SLC4A4 0.2205 

ELP3 MAML1 SPDEF 0.2205 

HOXC6 KCTD12 TNFRSF10D 0.2205 

NR6A1 PROX1 ZNF365 0.2206 

Gene 1 Gene 2 Gene 3 
bresub 
error 

FGFR1 TLR2 WNT5A 0.2206 

IER3 NR6A1 PROX1 0.2206 

KCTD12 LIG3 TNFRSF10D 0.2206 

NR6A1 PECAM1 TLR2 0.2207 

KCTD12 NOTCH1 TNFRSF10D 0.2207 

PLS3 CHI3L1 PROX1 0.2207 

SLC25A36 KCTD12 SPDEF 0.2208 

SCNN1B NIFK PROX1 0.2208 

PRKCH SCNN1B PROX1 0.2208 

BCO2 KCTD12 SPDEF 0.2208 

ICK KCTD12 SPDEF 0.2208 

IL18 MAML1 TTN 0.2208 

BMP4 PRNP PROX1 0.2208 

NR6A1 REG1B WNT5A 0.2209 

BMP4 PTK7 REG1B 0.2209 

IHH KCTD12 TNK2 0.2209 

HOXA13 KCTD12 TNFRSF10D 0.2209 

ESR1 KCTD12 TNFRSF10D 0.2209 

IL18 SLC4A4 TNK2 0.2210 

KCTD12 PTPN6 SPDEF 0.2210 

PTGFRN NIFK PROX1 0.2210 

KCTD12 TNFRSF10D TSC2 0.2210 

HES1 MYO9B TDG 0.2210 

HEY1 KCTD12 TNFRSF10D 0.2210 

AKTIP NR6A1 PROX1 0.2210 

BMP4 NFKB2 PRKCH 0.2210 

RBP4 KCTD12 SPDEF 0.2210 

BMP4 NR6A1 TLR3 0.2211 

BMP4 ITGB2 WNT5A 0.2211 

ANXA3 CASP1 PTGES 0.2211 

PRKCH ABCG5 NR6A1 0.2211 

KCTD12 SLC23A3 SPDEF 0.2211 

PRKCH NFKB1 PROX1 0.2211 

KCTD12 SLC7A7 TNFRSF10A 0.2211 

ID2 NR6A1 PROX1 0.2212 

CDK8 MAML1 XRCC6 0.2212 

IL18 MAML1 SERPINA1 0.2212 
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Gene 1 Gene 2 Gene 3 
bresub 
error 

SLC39A5 TGM2 WNT5A 0.2212 

HAS2 NIFK PROX1 0.2213 

CHI3L1 PPAP2B PROX1 0.2213 

CA14 KCTD12 TNFRSF10D 0.2213 

IL18 MAML1 XRCC6 0.2213 

HOXA10 IL18 TNK2 0.2213 

IKBKB NIFK PROX1 0.2214 

BMP4 NANOG WNT5A 0.2214 

AKTIP CHI3L1 PROX1 0.2214 

MAML1 SREBF2 TJP3 0.2214 

CHI3L1 NIFK NR6A1 0.2214 

CDCA7 NIFK PROX1 0.2214 

XIST KCTD12 TNK2 0.2214 

IL18 MAML1 TJP3 0.2214 

HOXC8 KCTD12 SPDEF 0.2214 

NRCAM KCTD12 TNK2 0.2215 

NR6A1 PROX1 REG1B 0.2215 

BMP4 PROX1 ZNF365 0.2215 

GABRB3 KCTD12 TNFRSF10D 0.2215 

HOXA13 KCTD12 TNK2 0.2215 

KCTD12 TNK2 WNT3 0.2215 

NIFK OGG1 PROX1 0.2215 

KCTD12 NOS2 PTPN22 0.2216 

HOXD10 KCTD12 TNFRSF10D 0.2216 

ALPI KCTD12 SPDEF 0.2216 

GCM1 NIFK PROX1 0.2216 

SLC3A1 KCTD12 TNK2 0.2216 

ELP3 KCTD12 TNFRSF10D 0.2216 

BMP4 CFTR WNT5A 0.2216 

BMP4 FN1 WNT5A 0.2216 

HOXA2 NIFK PROX1 0.2216 

KCTD12 SLC2A5 TNFRSF10D 0.2216 

EPHB6 KCTD12 TNFRSF10D 0.2217 

PRKCH SST PROX1 0.2217 

HOXD13 KCTD12 TNFRSF10D 0.2217 

CYP4F3 NIFK PROX1 0.2218 

COL1A2 ID2 PROX1 0.2218 

Gene 1 Gene 2 Gene 3 
bresub 
error 

PROX1 TIMP3 ZNF365 0.2218 

IL18 TDG TLR2 0.2218 

PRKCH SLC5A9 PROX1 0.2218 

NIFK PROX1 TFAP2A 0.2218 

BMP4 NRCAM PROX1 0.2218 

IER3 PROX1 TIMP3 0.2218 

ICAM1 KCTD12 TNFRSF10D 0.2218 

KCTD12 TLR5 TNK2 0.2218 

NIFK PROX1 SLC30A6 0.2219 

BMP4 FGF18 WNT5A 0.2219 

PCDH7 KCTD12 TNK2 0.2219 

BMP4 TRAFD1 WNT5A 0.2219 

TDG TNK2 XRCC6 0.2219 

UHRF1 KCTD12 TNK2 0.2219 

ITGAM KCTD12 TNK2 0.2219 

GSTM3 KCTD12 TNFRSF10D 0.2219 

CA3 KCTD12 SPDEF 0.2219 

PRKCH DDR2 PROX1 0.2219 

KCTD12 SLC7A7 TNFRSF10D 0.2219 

FOXP4 KCTD12 TNK2 0.2220 

KCTD12 RBL2 SPDEF 0.2220 

HES1 MYO9B SREBF2 0.2220 

KCTD12 NOTCH3 TNK2 0.2220 

SLC39A5 CHI3L1 PROX1 0.2221 

CEACAM3 NR6A1 PROX1 0.2221 

HES1 IL18 PCNA 0.2221 

PRNP IL18 TDG 0.2221 

DDR2 NIFK PROX1 0.2221 

RBL1 KCTD12 TNFRSF10D 0.2221 

HES1 HOXA13 IL18 0.2221 

BMP4 PROX1 SLC25A13 0.2221 

GSTM3 IL18 TDG 0.2221 

HOXA13 MAML1 SREBF2 0.2221 

NIFK PROX1 SLC2A2 0.2221 

IER3 PROX1 PTK7 0.2221 

LPAR1 KCTD12 TNFRSF10D 0.2221 

DDX11 IL18 TDG 0.2221 
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Gene 1 Gene 2 Gene 3 
bresub 
error 

SLC4A4 TDG TNK2 0.2222 

CHGA KCTD12 TNFRSF10D 0.2222 

MAML1 SREBF2 XRCC6 0.2222 

KCTD12 MLH1 TNFRSF10D 0.2222 

RAD51D KCTD12 TNFRSF10D 0.2222 

MELK KCTD12 TNFRSF10D 0.2222 

CDH5 KCTD12 SPDEF 0.2222 

PRKCH AKTIP PROX1 0.2222 

DAPK2 KCTD12 SPDEF 0.2222 

TLR4 KCTD12 TNFRSF10D 0.2222 

ABCG5 CHI3L1 PROX1 0.2222 

CYP4F3 NR6A1 PROX1 0.2222 

KCTD12 SLC13A2 TNFRSF10D 0.2222 

MAML1 SREBF2 TTN 0.2222 

PROX1 PTPN11 TIMP3 0.2222 

NIFK PROX1 TLR3 0.2222 

IL18 MAML1 PRKCI 0.2223 

CA13 KCTD12 TNK2 0.2223 

ADAM17 KCTD12 TNFRSF10D 0.2223 

NIFK PROX1 WNT5A 0.2223 

PPAP2A KCTD12 TNFRSF10D 0.2223 

SLC5A9 NIFK PROX1 0.2223 

RELB NR6A1 PROX1 0.2223 

HOXD13 KCTD12 NOS2 0.2223 

NIFK NOG PROX1 0.2223 

MAML1 SLC4A4 TDG 0.2223 

ALOX15 KCTD12 TNK2 0.2223 

LAMB1 KCTD12 TNK2 0.2224 

HOXD10 KCTD12 NOS2 0.2224 

KCTD12 MAB21L2 TNFRSF10D 0.2224 

HES1 MYO9B SLCO2A1 0.2224 

Gene 1 Gene 2 Gene 3 
bresub 
error 

CHI3L1 PROX1 TNFRSF10A 0.2224 

KCTD12 MAML1 PDE6D 0.2224 

CHI3L1 NIFK PTGES 0.2224 

NFKB2 NIFK PROX1 0.2224 

ELP3 KCTD12 SLC7A7 0.2224 

KCTD12 MSH6 TNFRSF10D 0.2224 

KCTD12 NAIP TNFRSF10D 0.2225 

PRKCH PROX1 TFAP2A 0.2225 

IL18 NR6A1 TDG 0.2225 

UHRF1 KCTD12 TNFRSF10D 0.2225 

MYC KCTD12 TNFRSF10D 0.2225 

NR6A1 PROX1 SLC2A2 0.2225 

CDK7 DDX11 PROX1 0.2225 

NR6A1 TLR2 WNT5A 0.2225 

TLR4 KCTD12 SLC7A7 0.2226 

NFKB2 NR6A1 WNT5A 0.2226 

PRNP NIFK PROX1 0.2226 

ELP3 IL18 TDG 0.2226 

KCTD12 NR5A2 SPDEF 0.2226 

GJC1 KCTD12 TNFRSF10D 0.2226 

HOXA2 CHI3L1 NR6A1 0.2226 

PRKCH DDX11 ID2 0.2226 

HOXD10 KCTD12 SLC7A7 0.2226 

NR6A1 PECAM1 REL 0.2227 

SST NIFK PROX1 0.2227 

RBL1 KCTD12 NOS2 0.2227 

SLC6A20 NR6A1 PROX1 0.2227 

BMP4 PRKCH DDX11 0.2227 

CHI3L1 PROX1 PTK7 0.2227 

SLC5A11 KCTD12 TNFRSF10D 0.2227 

CDKN1C ID2 PROX1 0.2227 
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Table S8. Top 500 high-ENL Single-Gene LDA Classifiers. The top 500 single-gene linear discriminant analysis 
classifiers and their respective misclassification rate in flaxseed lignan supplement vs placebo treatment in high-ENL 
excreters. 

Gene  
bresub 
error 

ANXA3 0.2454 

NR6A1 0.2498 

KCTD12 0.2521 

EPHB1 0.2557 

PRKCH 0.2573 

GCM1 0.2597 

PTGIR 0.2626 

PROX1 0.2662 

DLL1 0.2681 

PAX6 0.2687 

PARD3 0.2719 

F11R 0.2732 

PPAP2C 0.2732 

ELP3 0.2801 

NIFK 0.2802 

RHOB 0.2808 

SLC50A1 0.2815 

NOS2 0.2828 

PTGFRN 0.2852 

CD44 0.2869 

DFFA 0.2869 

EIF6 0.2881 

SLC6A14 0.2888 

MAPK8 0.2889 

PTGES 0.2909 

CHAC1 0.2919 

DPP4 0.292 

SLC9A2 0.2935 

BMP4 0.294 

REG1A 0.2946 

LEF1 0.2959 

EFNB1 0.2963 

TJP3 0.2963 

COX4I1 0.2964 

Gene  
bresub 
error 

PLA2G4C 0.2966 

CHI3L1 0.2968 

FOXO3 0.2975 

SLC3A1 0.2984 

HES1 0.2992 

HMGCS1 0.3021 

IL1R2 0.304 

SLC5A8 0.3041 

PCNA 0.3044 

IL18 0.3079 

CDCP1 0.3086 

SLC20A1 0.3093 

PRKAR1A 0.3097 

HDAC1 0.3115 

TNFRSF10A 0.3116 

TFAP2A 0.3117 

BCL2 0.3121 

MSI2 0.3122 

CTDSPL 0.3126 

TFRC 0.3126 

TDG 0.3127 

GRB7 0.3129 

HRH1 0.3131 

TNK2 0.3133 

ACAT1 0.3135 

SLC39A4 0.3135 

CDK15 0.3155 

CYB5R1 0.3159 

CDCA7 0.3173 

KLF4 0.3177 

CD36 0.3184 

TFAP2C 0.3184 

GREM1 0.3186 

MPC2 0.3186 

Gene  
bresub 
error 

FOXP2 0.3194 

PKM 0.3201 

RUNX2 0.3203 

FOXK2 0.3204 

ZNF365 0.3209 

ADAMTS4 0.3222 

SLC28A1 0.3224 

SORD 0.3225 

TRAFD1 0.3231 

SLC35A2 0.3232 

HSD17B2 0.3234 

PDE6D 0.324 

WNT5A 0.3244 

HOXD8 0.3247 

TNF 0.3257 

HOXB8 0.3262 

FGFBP1 0.3262 

SLC7A6 0.3266 

SREBF2 0.3266 

VDR 0.3271 

SPDEF 0.3271 

HMGB1 0.3274 

HIST3H3 0.3284 

ILF3 0.3284 

SLCO2A1 0.3286 

MMP1 0.3287 

BECN1 0.329 

PLS3 0.3292 

ABCC1 0.3308 

MUC4 0.3312 

SLC4A4 0.3315 

BMPR2 0.332 

FN1 0.3325 

PTCH1 0.3332 

Gene  
bresub 
error 

SAT2 0.3333 

TTN 0.3334 

RAD52 0.3335 

REG1B 0.3341 

SLC17A5 0.3342 

ID2 0.3345 

ANXA5 0.3347 

TIMP3 0.3347 

SHH 0.3352 

SOX4 0.3353 

CAT 0.3355 

BMI1 0.3357 

REL 0.3359 

GCLC 0.3375 

DDX5 0.339 

CCDC80 0.3394 

ALDH1A1 0.3398 

DAPK3 0.3401 

FAS 0.3403 

SLC40A1 0.3403 

SLC30A5 0.3407 

PLIN2 0.3411 

PTPN11 0.3414 

PRSS23 0.3415 

HOXA10 0.3429 

PLCD1 0.3436 

PPAP2B 0.344 

FDFT1 0.3446 

KEAP1 0.3447 

ADAM9 0.3448 

CASP3 0.3448 

DUOX2 0.3449 

HMOX1 0.345 

LCT 0.3463 
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Gene  
bresub 
error 

BIRC5 0.3468 

SLC7A7 0.347 

IL13RA1 0.3478 

HIF3A 0.3484 

HNRNPA1 0.3486 

PPM1D 0.3487 

SPPL3 0.3489 

SLC39A9 0.3489 

EPHB4 0.3493 

COL1A1 0.3499 

IGF2BP1 0.3505 

STAT3 0.351 

GSTM3 0.3515 

CAMK2D 0.3517 

CYP4F3 0.3517 

NR3C1 0.352 

CEACAM19 0.3529 

PTPN22 0.3533 

BAK1 0.3534 

PLA2G4D 0.3535 

CCL15 0.3539 

ALPI 0.3546 

AGPAT3 0.3551 

WNT7A 0.3561 

CA7 0.3562 

DEFA6 0.3565 

AIFM2 0.3572 

DDX11 0.3576 

HOXB7 0.3577 

CAV1 0.3586 

ABCG5 0.3593 

SLC38A2 0.3593 

VIL1 0.3594 

CA4 0.3595 

OTUB1 0.3595 

ITGB2 0.3597 

SPI1 0.3598 

Gene  
bresub 
error 

DEFA5 0.3599 

CA5B 0.3603 

PRKACB 0.3606 

BRD2 0.3607 

APOA1 0.3611 

RASSF1 0.3613 

LRIG1 0.3614 

FAM129A 0.3616 

COX5B 0.3619 

FOXA1 0.3638 

TSC22D3 0.3641 

SLC39A7 0.3643 

ECM1 0.3654 

MUC2 0.3658 

DPYSL3 0.3659 

CDK8 0.3671 

ITLN1 0.3672 

TAT 0.3673 

PDE4C 0.3674 

FGFR3 0.3675 

MYB 0.368 

BMP2 0.3681 

LYPLA1 0.3685 

ADAM10 0.3686 

BCL2A1 0.3687 

CHP1 0.3689 

SLC9A8 0.3695 

ARRB2 0.3698 

MAPK7 0.3698 

PLAU 0.3699 

COLEC12 0.3701 

MELK 0.3701 

CXCL16 0.3703 

SLC35B3 0.3709 

HLTF 0.3711 

PIWIL2 0.3723 

SCD 0.3726 

Gene  
bresub 
error 

PRKCI 0.3729 

SPRY2 0.3729 

TP53 0.3738 

NTS 0.3746 

KIT 0.3762 

MAML1 0.3762 

CFLAR 0.3767 

SLC2A2 0.3768 

PPARD 0.3772 

BST1 0.3775 

FGFR1 0.3775 

DUSP1 0.3794 

LATS2 0.3802 

XRCC6 0.3806 

BCL10 0.381 

LIG3 0.3816 

FGF18 0.3819 

SLC35D1 0.3826 

YWHAH 0.3829 

KITLG 0.3829 

GPX1 0.3833 

RUNX3 0.3834 

TJP1 0.3835 

HNF4G 0.3836 

LAMA1 0.3838 

IFNAR1 0.3846 

GADD45B 0.3847 

GABRB3 0.385 

SLFN5 0.3852 

PTGS2 0.3855 

TNFRSF10B 0.3856 

DDR2 0.3858 

FOXJ2 0.3864 

BACH1 0.3865 

IL6ST 0.3865 

HMGCR 0.387 

SELL 0.3871 

Gene  
bresub 
error 

SLC30A7 0.3872 

DHFR 0.3873 

ADRB1 0.3876 

STK11 0.3876 

MSH2 0.3879 

PROM2 0.388 

GADD45A 0.3887 

NOTCH3 0.3887 

EGF 0.3896 

CDK7 0.3908 

EPHB6 0.3915 

SLC16A9 0.3918 

SLC51A 0.3921 

CLDN8 0.3924 

HOXD10 0.3925 

TPT1 0.3926 

ZDHHC20 0.3926 

KLK1 0.393 

AXIN2 0.393 

POLG 0.3932 

NEUROD1 0.3934 

DOT1L 0.3937 

FOXJ3 0.3937 

SLC22A23 0.3938 

ACKR2 0.394 

TYRO3 0.394 

SERPINB2 0.3941 

PLA2G10 0.3944 

FOXA3 0.3944 

ABCG2 0.3949 

MMP9 0.395 

EPAS1 0.3959 

FFAR2 0.396 

AATF 0.3963 

GEMIN6 0.3966 

BTD 0.3969 

HOXC6 0.3969 
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Gene  
bresub 
error 

BCL2L11 0.397 

ERBB4 0.397 

APC 0.3972 

NCAM1 0.3974 

HDAC2 0.3976 

TFCP2L1 0.398 

PLD3 0.3981 

OAT 0.3987 

MAML3 0.3988 

GDF15 0.3994 

NPAT 0.3999 

HOXD13 0.4002 

RBL2 0.4006 

PARK7 0.4013 

SST 0.4017 

SLC9A3R1 0.4017 

TLR2 0.4025 

SLC1A1 0.4029 

MEF2C 0.4033 

SPP1 0.4039 

SLC35A3 0.4048 

HPGD 0.4048 

SLC30A4 0.4051 

SLC25A33 0.4056 

SLC39A5 0.4065 

TNFRSF1A 0.4068 

TPM3 0.4072 

SLC38A1 0.4074 

PECAM1 0.4077 

PYGO2 0.4079 

REG3A 0.408 

MGAT3 0.4082 

MALL 0.4084 

GJC1 0.4086 

ANGPTL4 0.4089 

RBP4 0.4091 

MPC1 0.4091 

Gene  
bresub 
error 

CD59 0.4099 

SLC5A11 0.41 

HHIP 0.4101 

P4HB 0.4109 

RELA 0.4113 

REG4 0.4115 

AXIN1 0.4118 

PLAUR 0.4122 

CDX2 0.4123 

MLLT4 0.4125 

GJB2 0.4126 

CDK2 0.4127 

CTNNA1 0.4129 

S100A8 0.4132 

ILKAP 0.4133 

TNFSF13B 0.4133 

COL6A3 0.4135 

BAD 0.4136 

FOXO1 0.4147 

ODC1 0.4148 

LGR4 0.4155 

NRCAM 0.4157 

PRKCD 0.4157 

ACSL4 0.4159 

BAX 0.4159 

APEX1 0.4164 

HAS3 0.4164 

DCN 0.4166 

POU2F3 0.4167 

BBC3 0.4169 

SLC7A9 0.4169 

NOTCH4 0.4175 

AQP11 0.4178 

HMGCS2 0.4178 

PDK1 0.4181 

C11orf30 0.4186 

IL22RA1 0.4188 

Gene  
bresub 
error 

FASN 0.4189 

NFIL3 0.4193 

SP1 0.4197 

NFKB2 0.4199 

TNFRSF21 0.4202 

TLR4 0.4204 

JAK1 0.4205 

ANXA1 0.4212 

LRRK2 0.4213 

MAPK10 0.4213 

SPIB 0.4214 

FABP6 0.4215 

YWHAE 0.422 

POLB 0.4222 

WNT3 0.4224 

ILF2 0.4228 

SLC37A4 0.4228 

DNAJB6 0.423 

ALCAM 0.4233 

LIFR 0.4234 

NR2C2 0.4237 

WNT4 0.4238 

MEP1A 0.4244 

SLC16A4 0.4248 

PODXL 0.4249 

NRIP1 0.425 

YWHAZ 0.4256 

ACADS 0.4257 

SLC23A3 0.4257 

MSH3 0.4258 

SOD1 0.4258 

FTH1 0.426 

CDH5 0.4261 

PRKDC 0.4263 

WNT2B 0.4264 

SLC3A2 0.4269 

MAP2K2 0.4271 

Gene  
bresub 
error 

BMF 0.4275 

MUC3A 0.4279 

SCP2 0.4283 

CACNA1C 0.4284 

ATG16L1 0.429 

CA13 0.4291 

CASP4 0.4291 

GCLM 0.4293 

FLT1 0.4296 

NOG 0.4296 

SIRT1 0.4298 

TNFRSF1B 0.431 

CEACAM7 0.4312 

NUMB 0.4315 

CFTR 0.4316 

SLC31A1 0.4318 

SFN 0.432 

YAP1 0.432 

SLC30A6 0.4321 

CDKAL1 0.4325 

SLC16A1 0.4334 

PRKCA 0.4348 

MAB21L2 0.4349 

LAMP1 0.4352 

CA3 0.4353 

MAPK13 0.4355 

ATG5 0.4358 

CD9 0.4359 

GSN 0.436 

MYO9B 0.4366 

VIM 0.4368 

CA14 0.4368 

RELB 0.4374 

LGALS3 0.4377 

THRA 0.4385 

ATF4 0.4401 

APOB 0.441 
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Gene  
bresub 
error 

PLAA 0.441 

PLA2G7 0.4416 

YY1 0.4416 

KDM4C 0.4419 

NOTCH1 0.4424 

PTK2B 0.4427 

SLC28A2 0.4429 

FZD7 0.4431 

RCN3 0.4434 

NEU3 0.4438 

BCL2L2 0.4441 

RBL1 0.4442 

CKAP4 0.4442 

YWHAB 0.4443 

LPAR4 0.4446 

S100A9 0.4448 

HSPD1 0.4449 

Gene  
bresub 
error 

RPS4X 0.4452 

SLC25A20 0.4452 

TNFSF10 0.4454 

DUT 0.4455 

SLC34A2 0.4457 

SEPTIN4 0.4457 

TLR3 0.4462 

MACC1 0.4463 

CDK2AP1 0.4463 

SYP 0.447 

CA12 0.4473 

CKS2 0.4476 

SLC25A13 0.4478 

TLR5 0.4482 

FOS 0.4489 

FLNB 0.4491 

SLC5A9 0.4492 

Gene  
bresub 
error 

FOXP1 0.4494 

HOXB6 0.4499 

PRKCB 0.4502 

PLCB3 0.4507 

IL2RG 0.4509 

NANOG 0.4509 

PTPN6 0.4513 

KCNH2 0.4514 

MEIS1 0.4515 

CCL28 0.4517 

TSC2 0.4517 

PPARGC1A 0.4519 

HOXB3 0.452 

SOD2 0.4521 

CXCL2 0.4524 

ERBB2 0.4532 

HOXD1 0.4539 

Gene  
bresub 
error 

AMPD3 0.4542 

HCAR2 0.4545 

JUN 0.4545 

SDC1 0.4545 

BCL2L1 0.4546 

PCDH7 0.4548 

SLC4A7 0.4549 

TGFA 0.4549 

XIST 0.455 

TNFAIP3 0.455 

EP400 0.4553 

MXI1 0.4553 

ID3 0.4555 

CA1 0.4557 

NOS1 0.4558 

GNL1 0.456 

PTPRD 0.4562 
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Table S9. Top 500 high-ENL Two-Gene LDA Classifiers. The top 500 two-gene linear discriminant analysis classifiers 
and their respective misclassification rate in flaxseed lignan supplement vs placebo treatment in high-ENL excreters. 

 
Gene 1 Gene 2 bresub error 

MMP1 PTGIR 0.1568 

CYP4F3 PTGIR 0.1721 

DLL1 PTGIR 0.1729 

PLS3 PTGIR 0.1741 

FOXA1 KCTD12 0.1770 

COX4I1 SLC39A4 0.1785 

KCTD12 MAPK13 0.1788 

KCTD12 RBL2 0.1846 

NR6A1 PTGIR 0.1847 

VDR KCTD12 0.1848 

CDKN1C KCTD12 0.1850 

PTGFRN KCTD12 0.1876 

OTUB1 PTGIR 0.1891 

DPP4 SLC17A5 0.1895 

DPP4 REG1A 0.1911 

KCTD12 NOS2 0.1935 

DPP4 MAPK13 0.1941 

DPP4 SLC39A4 0.1942 

FGFR3 KCTD12 0.1950 

COX4I1 FOXO3 0.1951 

REG1A SPDEF 0.1953 

DPP4 TNFRSF10A 0.1966 

KCTD12 SPDEF 0.1981 

SLC39A5 KCTD12 0.1989 

CYB5R1 TNFRSF10A 0.1991 

KCTD12 TFAP2C 0.1993 

CCL15 KCTD12 0.1994 

DPP4 PTGFRN 0.1996 

OTUB1 EPHB1 0.2002 

FOXO3 SLC39A4 0.2002 

BMP4 OTUB1 0.2004 

KCTD12 SORD 0.2008 

KCTD12 THRA 0.2008 

KCTD12 RELA 0.2014 

BST1 OTUB1 0.2015 

Gene 1 Gene 2 bresub error 

BCL2 KCTD12 0.2018 

PTGIR TRAFD1 0.2019 

OTUB1 DPYSL3 0.2020 

PPM1D KCTD12 0.2020 

CYB5R1 KCTD12 0.2021 

BMP4 EPHB1 0.2024 

BCL2L14 PTGIR 0.2024 

KCTD12 TNFRSF10B 0.2025 

SAT2 KCTD12 0.2025 

LCT PTGIR 0.2026 

ELP3 SPDEF 0.2026 

DEFA5 KCTD12 0.2027 

DPP4 DEFA5 0.2028 

OTUB1 PAX6 0.2028 

PROX1 PTGIR 0.2034 

GCM1 KCTD12 0.2035 

GJC1 KCTD12 0.2035 

FOXA1 TFAP2C 0.2036 

KCTD12 SLC2A5 0.2037 

CSPG5 KCTD12 0.2038 

DPP4 VDR 0.2041 

DPEP1 PTGIR 0.2045 

PCDH7 KCTD12 0.2049 

DPP4 TFAP2C 0.2050 

KCTD12 LIG3 0.2051 

COX4I1 CTDSPL 0.2054 

GCM1 PKM 0.2055 

CDCA7 KCTD12 0.2055 

FOXO1 KCTD12 0.2057 

KCTD12 MEN1 0.2057 

PARD3 PTGIR 0.2057 

RBP4 KCTD12 0.2058 

KCTD12 SLC28A1 0.2059 

SLC50A1 COX4I1 0.2059 

CTDSPL KCTD12 0.2061 
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Gene 1 Gene 2 bresub error 

COX4I1 MAPK8 0.2061 

KCTD12 MAB21L2 0.2062 

DPP4 SPDEF 0.2063 

BMP4 NR6A1 0.2063 

OTUB1 CYP4F3 0.2065 

DEFA6 KCTD12 0.2067 

AXIN2 KCTD12 0.2067 

ELP3 KCTD12 0.2068 

KCTD12 MYO9B 0.2069 

GRB7 KCTD12 0.2070 

BMP4 GCM1 0.2071 

BMF PTGIR 0.2073 

PTGFRN CYB5R1 0.2083 

KCTD12 SYP 0.2088 

KCTD12 SPI1 0.2090 

BCL2L1 KCTD12 0.2090 

DPP4 ELP3 0.2090 

KCTD12 KIT 0.2092 

FOXO3 SLC30A5 0.2092 

F11R FOXO3 0.2093 

PTGIR WNT5A 0.2094 

SLC9A2 TNFRSF10A 0.2095 

SLC30A5 SLC39A4 0.2095 

ELP3 SLC39A4 0.2095 

ACSL4 CYB5R1 0.2095 

KCTD12 PTPN22 0.2096 

IL36RN PTGIR 0.2096 

GPX1 KCTD12 0.2097 

BMP4 PAX6 0.2097 

BMI1 KCTD12 0.2099 

GSTA4 KCTD12 0.2100 

SPDEF TFAP2C 0.2101 

PTGFRN TFAP2C 0.2103 

HOXD10 KCTD12 0.2103 

BMP4 MMP1 0.2104 

ACSL4 KCTD12 0.2104 

KCTD12 TSC2 0.2104 

CTDSPL TNFRSF10A 0.2105 

Gene 1 Gene 2 bresub error 

KCTD12 TNF 0.2109 

KCTD12 PDE4C 0.2109 

OTUB1 CDK15 0.2109 

DPP4 SLC28A1 0.2110 

BMI1 COX4I1 0.2110 

BECN1 KCTD12 0.2111 

BCL2 CYB5R1 0.2113 

DPP4 FOXA3 0.2116 

AQP11 KCTD12 0.2117 

CA14 KCTD12 0.2119 

LEF1 CYB5R1 0.2119 

KCTD12 SLC39A4 0.2123 

DPP4 CTDSPL 0.2125 

RB1 KCTD12 0.2127 

PTGFRN MAPK7 0.2128 

REG1A NOS2 0.2130 

COX4I1 TTN 0.2131 

DPP4 PDE4C 0.2132 

PTGFRN PECAM1 0.2132 

KCTD12 PCNA 0.2134 

IKBKAP KCTD12 0.2135 

DUT KCTD12 0.2135 

ATP2A3 KCTD12 0.2137 

DPP4 SLC7A7 0.2137 

DEFA5 TNFRSF10A 0.2139 

DPP4 HIST3H3 0.2140 

DPP4 TFRC 0.2141 

CA7 GCM1 0.2141 

GCM1 LCT 0.2141 

EPHB6 KCTD12 0.2142 

SLC9A2 SPDEF 0.2143 

FGF9 KCTD12 0.2143 

LPAR4 KCTD12 0.2144 

SPDEF SPI1 0.2145 

GCM1 PROX1 0.2145 

REG1A CTDSPL 0.2145 

ODC1 PARD3 0.2146 

EPHB1 PARD3 0.2146 
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Gene 1 Gene 2 bresub error 

KCTD12 TNFRSF10A 0.2146 

SLC39A4 TJP3 0.2147 

COX4I1 SLC7A7 0.2148 

DLL1 GCM1 0.2148 

DPP4 TNK2 0.2148 

PPM1D SPDEF 0.2149 

MMP1 PARD3 0.2150 

DOT1L MMP1 0.2150 

CCL15 SLC30A5 0.2150 

KCTD12 PSME2 0.2151 

SLC50A1 FOXO3 0.2152 

CYB5R1 TFAP2C 0.2153 

CDCA7 CYB5R1 0.2153 

F11R DEFA5 0.2153 

DLL1 MMP1 0.2154 

CYB5R1 SLC28A1 0.2154 

KCTD12 SLC2A2 0.2154 

BMI1 TNFRSF10A 0.2155 

SLC9A2 KCTD12 0.2155 

KCTD12 PAWR 0.2155 

GCM1 KEAP1 0.2157 

MYO9B SPDEF 0.2158 

FGFR2 KCTD12 0.2158 

XIST PTGIR 0.2159 

CYB5R1 HMGCL 0.2159 

GCM1 NIFK 0.2159 

LEF1 KCTD12 0.2159 

CCL15 TNFRSF10A 0.2159 

BCL2 DPP4 0.2160 

KCTD12 MAML1 0.2160 

SLC2A5 SPDEF 0.2160 

OTUB1 PLD3 0.2161 

BECN1 TNFRSF10A 0.2161 

PRKCH EPHB1 0.2161 

PARD3 PLD3 0.2161 

NRCAM KCTD12 0.2161 

PTGFRN CTDSPL 0.2161 

F11R SLC39A4 0.2161 

Gene 1 Gene 2 bresub error 

SDC1 GCM1 0.2162 

KCTD12 SLC38A2 0.2163 

DLL1 NR6A1 0.2164 

OTUB1 PROX1 0.2165 

RUNX2 SLC39A4 0.2165 

DPP4 KCTD12 0.2165 

BAK1 PTGIR 0.2168 

IFITM2 KCTD12 0.2169 

DPP4 LEF1 0.2169 

CYP4F3 EPHB1 0.2169 

FOXO3 IL18 0.2170 

GABRB3 PARD3 0.2170 

DPP4 PDE6D 0.2171 

PTGFRN CCL15 0.2172 

OTUB1 GCM1 0.2172 

DEFA6 TNFRSF10A 0.2173 

KCTD12 NOTCH1 0.2174 

BCL2 MAPK7 0.2175 

DPP4 BMI1 0.2176 

LEF1 MAPK7 0.2177 

REG1A CCL15 0.2177 

EP400 KCTD12 0.2177 

F11R CCL15 0.2177 

SORD TNFRSF10A 0.2178 

REG1A CYB5R1 0.2180 

ANXA5 GCM1 0.2180 

DPP4 FOXO3 0.2180 

KCTD12 MFSD2A 0.2181 

DPP4 CCL28 0.2181 

SORD SPDEF 0.2182 

PRKCH PTGIR 0.2182 

PCDH7 SPDEF 0.2183 

DLL1 EPHB1 0.2183 

CYP4F3 PLD3 0.2183 

GCM1 ID2 0.2184 

ACSL4 MAPK7 0.2185 

PRKCH DLL1 0.2185 

MMP1 ODC1 0.2185 
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Gene 1 Gene 2 bresub error 

FOXA1 FOXO3 0.2186 

CTDSPL IL18 0.2186 

FOXK2 PTGIR 0.2186 

SLC17A5 IL18 0.2187 

CYP4F3 DFFA 0.2187 

KCTD12 SLC1A4 0.2188 

PRKCH DFFA 0.2188 

BMP4 CYP4F3 0.2189 

F11R SLC17A5 0.2191 

PTGFRN NOS2 0.2192 

REG1A PDE4C 0.2193 

CA14 PTGIR 0.2193 

KCTD12 TNFSF13B 0.2193 

BIRC5 PLD3 0.2194 

SLC50A1 TJP3 0.2194 

PRKCH PAX6 0.2194 

KCTD12 PLD3 0.2194 

DFFA PROX1 0.2195 

GCM1 PLA2G4D 0.2195 

KCTD12 SLC5A3 0.2195 

PARD3 PAX6 0.2196 

MMP1 PROX1 0.2196 

BMP4 DFFA 0.2197 

ELP3 PTGFRN 0.2197 

OTUB1 ALPI 0.2198 

KCTD12 ORMDL3 0.2199 

PLD3 PROX1 0.2199 

REG1A MAPK7 0.2199 

KCTD12 LMNB2 0.2200 

PARD3 WNT5A 0.2201 

CDCP1 SLC39A4 0.2201 

MMP1 PLD3 0.2202 

CHAC1 GCM1 0.2202 

RHOB SLC30A5 0.2202 

PPARD SLC9A2 0.2203 

KCTD12 TNK2 0.2203 

EPHB1 MMP1 0.2203 

GCM1 PARD3 0.2204 

Gene 1 Gene 2 bresub error 

OTUB1 WNT5A 0.2204 

EFNB1 NR6A1 0.2205 

IL36RN KCTD12 0.2205 

PLA2G4C DLL1 0.2205 

REG1A SLC28A1 0.2206 

ELP3 DEFA5 0.2206 

CTDSPL SLC30A5 0.2206 

ILF3 SLC39A4 0.2207 

NOS1 MMP1 0.2208 

DAPK3 PARD3 0.2209 

PTGIR PTPN11 0.2209 

OTUB1 PTK7 0.2210 

NR6A1 PARD3 0.2210 

AGPAT3 KCTD12 0.2210 

FOXO3 TJP3 0.2211 

DFFA PARD3 0.2211 

PARD3 PTK7 0.2211 

CD36 SLC39A4 0.2212 

FOXP2 SLC39A4 0.2213 

HIF3A MMP1 0.2213 

BCL2 PTGFRN 0.2213 

FOXA1 IL18 0.2214 

BMP4 ITGB2 0.2214 

BCL2L14 KCTD12 0.2215 

SLC3A1 ODC1 0.2215 

PTGFRN BMI1 0.2215 

CDCP1 DEFA5 0.2216 

TNF TNFRSF10A 0.2216 

PTGFRN PCNA 0.2216 

SLC3A1 DLL1 0.2217 

KCTD12 SLC22A23 0.2217 

LEF1 CTDSPL 0.2217 

CYB5R1 SPDEF 0.2218 

OTUB1 DLL1 0.2218 

ELP3 NOS2 0.2219 

KCTD12 SLC4A7 0.2220 

DPP4 LATS2 0.2221 

MMP1 NR6A1 0.2221 
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Gene 1 Gene 2 bresub error 

LEF1 DEFA5 0.2221 

F11R RUNX2 0.2221 

AQP11 SPDEF 0.2221 

MAP2K2 KCTD12 0.2221 

AKTIP GCM1 0.2222 

COX4I1 SLC7A6 0.2222 

REG1A DEFA5 0.2223 

GCM1 MMP1 0.2223 

DPP4 SLC9A2 0.2223 

SAT2 SPDEF 0.2223 

F11R COX4I1 0.2223 

DPP4 TNF 0.2223 

BECN1 SPDEF 0.2224 

DAPK3 DFFA 0.2224 

HES1 IL18 0.2224 

BMP4 DLL1 0.2224 

REG1A TNK2 0.2225 

PCNA SLC30A5 0.2225 

PLA2G4C MMP1 0.2225 

DCN GCM1 0.2225 

ELP3 CYB5R1 0.2225 

GABRB3 PROX1 0.2226 

ELP3 MAPK7 0.2226 

CYP4F3 MMP1 0.2226 

IGF2 KCTD12 0.2227 

NR6A1 PLD3 0.2227 

F11R TNK2 0.2227 

GCM1 PECAM1 0.2228 

JAK2 KCTD12 0.2228 

EPHB1 PROX1 0.2229 

OTUB1 ODC1 0.2229 

KCTD12 MMP1 0.2229 

MAPK7 SLC28A1 0.2230 

GPX1 SPDEF 0.2230 

PPM1D TNFRSF10A 0.2230 

HIST3H3 KCTD12 0.2230 

POLB KCTD12 0.2230 

PRKCH GCM1 0.2230 

Gene 1 Gene 2 bresub error 

KIT TNFRSF10A 0.2230 

MAML1 SLC39A4 0.2231 

DPP4 SLC7A6 0.2232 

KCTD12 PDE4B 0.2233 

IL1R2 KCTD12 0.2234 

ITLN1 SLC39A4 0.2234 

FOXA1 SLC7A6 0.2234 

SLC34A2 PTGIR 0.2234 

OTUB1 EPHB4 0.2234 

FOXA1 TDG 0.2235 

NR6A1 TIMP3 0.2235 

LIG3 TNFRSF10A 0.2235 

DEFA6 SPDEF 0.2236 

PRKCH PLD3 0.2236 

GCM1 TIMP3 0.2237 

PCDH7 SLC28A1 0.2237 

DPP4 GADD45A 0.2238 

BMP4 FOXJ2 0.2238 

MMP1 PAX6 0.2238 

KCTD12 NR5A2 0.2239 

PDE4C SLC30A5 0.2239 

DPP4 CCL15 0.2239 

CHI3L1 PROX1 0.2239 

KEAP1 NR6A1 0.2239 

SLC17A5 CDCP1 0.2240 

SLC39A4 TDG 0.2240 

DPP4 TFCP2L1 0.2241 

OTUB1 MMP1 0.2241 

NR6A1 ODC1 0.2241 

EPHB1 FOXK2 0.2241 

CTDSPL TDG 0.2242 

FOXA1 RUNX2 0.2242 

IER3 PTGIR 0.2242 

HMGCL MAPK7 0.2242 

CYB5R1 ICAM1 0.2242 

BECN1 SLC28A1 0.2242 

SLC50A1 HIST3H3 0.2242 

F11R MPC2 0.2243 
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Gene 1 Gene 2 bresub error 

KCTD12 SLC23A3 0.2243 

PRNP PTGIR 0.2243 

SLC28A1 SORD 0.2244 

ELP3 CTDSPL 0.2245 

BMP4 DAPK3 0.2245 

KCTD12 RAD52 0.2245 

PRKACB SLC39A4 0.2245 

COX4I1 SHH 0.2246 

F11R HIST3H3 0.2246 

NR6A1 PROX1 0.2246 

DEFA5 SREBF2 0.2246 

REG1A KCTD12 0.2247 

SDC1 NR6A1 0.2247 

OTUB1 PECAM1 0.2248 

HDAC1 TJP3 0.2248 

AIFM2 KCTD12 0.2248 

RELA SPDEF 0.2248 

ACSL4 DPP4 0.2249 

COX4I1 KIT 0.2249 

GCM1 NAA10 0.2249 

NOS2 TFAP2C 0.2249 

PTGFRN SPDEF 0.2249 

F11R RHOB 0.2250 

RELA TNFRSF10A 0.2250 

SLC17A5 SREBF2 0.2250 

CHI3L1 NR6A1 0.2250 

PRKCH WNT5A 0.2250 

SLC17A5 KCTD12 0.2250 

DPP4 CDCA7 0.2250 

NR6A1 PKM 0.2251 

CTDSPL SLC28A1 0.2251 

BMP4 KCTD12 0.2251 

NR2C2 PTGIR 0.2251 

PARK7 KCTD12 0.2251 

CHI3L1 GCM1 0.2251 

FOXO3 RUNX2 0.2252 

BMI1 IL18 0.2252 

PTGFRN SORD 0.2252 

Gene 1 Gene 2 bresub error 

CTDSPL SPDEF 0.2253 

DPP4 GRB7 0.2253 

KCTD12 P4HB 0.2253 

FOXA1 HSD17B2 0.2254 

PPM1D PTGFRN 0.2254 

DEFA6 SLC28A1 0.2254 

FOXA1 SLC30A5 0.2254 

DPP4 RELA 0.2254 

F11R FOXP2 0.2255 

EPHB1 PTGIR 0.2255 

HES1 MAPK8 0.2255 

MSI1 EPHB1 0.2255 

ADAMTS4 MMP1 0.2255 

KCTD12 SLC51A 0.2255 

DPP4 BECN1 0.2256 

PRKCH MMP1 0.2256 

GSTA4 SPDEF 0.2256 

PPM1D NOS2 0.2256 

EPHB1 IER3 0.2256 

SAT2 TFAP2C 0.2256 

PCNA SLC28A1 0.2256 

CCL15 TJP3 0.2256 

EFNB1 GCM1 0.2257 

CCL15 SREBF2 0.2257 

F11R TNF 0.2258 

KCTD12 PIK3CA 0.2258 

F11R CD36 0.2258 

SLC39A4 TTN 0.2258 

SLC10A2 CYB5R1 0.2259 

ELP3 TNK2 0.2259 

NIFK NR6A1 0.2259 

PTAFR KCTD12 0.2259 

HOXB8 OTUB1 0.2259 

EPHB1 TIMP3 0.2259 

LEF1 BECN1 0.2260 

IL18 SLC39A4 0.2260 

HCAR2 KCTD12 0.2260 

HMGCS1 KCTD12 0.2260 
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Gene 1 Gene 2 bresub error 

LEF1 REG1A 0.2260 

MMP1 ZNF365 0.2261 

ELP3 HIST3H3 0.2261 

SLC39A4 SREBF2 0.2261 

DPP4 COX4I1 0.2261 

F11R MAPK8 0.2262 

BMP4 SLC3A1 0.2262 

KCTD12 SLC1A1 0.2262 

LCT NR6A1 0.2262 

DPP4 PCNA 0.2262 

FOXO3 PRKAR1A 0.2262 

G6PD KCTD12 0.2262 

SPDEF TNFRSF10B 0.2263 

BMI1 SLC30A5 0.2263 

PLA2G4C CHI3L1 0.2263 

OTUB1 GABRB3 0.2264 

PCNA SPDEF 0.2264 

CA7 NR6A1 0.2264 

PCNA TJP3 0.2264 

CDCA7 MAPK7 0.2264 

RHOB TJP3 0.2264 

COL3A1 PTGIR 0.2264 

CYB5R1 TLR3 0.2266 

KCTD12 PECAM1 0.2266 

DPP4 MAPK8 0.2267 

Gene 1 Gene 2 bresub error 

FOXK2 PLD3 0.2267 

SLC17A5 RUNX2 0.2267 

FOXD2 KCTD12 0.2267 

F11R TDG 0.2267 

MAPK7 TFAP2C 0.2267 

SYP TNFRSF10A 0.2268 

KCTD12 MUC19 0.2268 

CAT SLC39A4 0.2268 

BMP4 PARD3 0.2268 

CDK8 DPP4 0.2268 

KCTD12 MAPK7 0.2269 

F11R TFRC 0.2269 

SLC3A1 PARD3 0.2269 

ANGPTL4 GCM1 0.2269 

FOXO1 TFAP2C 0.2269 

BMI1 TJP3 0.2269 

SLC39A4 TFRC 0.2270 

BECN1 IL18 0.2270 

EPHB1 PPAP2B 0.2270 

LEF1 PCNA 0.2271 

MSI1 PTGIR 0.2271 

COX4I1 SLCO2A1 0.2271 

BMI1 SLC28A1 0.2272 

MAB21L2 TNFRSF10A 0.2272 

DFFA DLL1 0.2272 
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Table S10. Top 500 high-ENL Three-Gene LDA Classifiers. The top 500 three-gene linear discriminant analysis 
classifiers and their respective misclassification rate in flaxseed lignan supplement vs placebo treatment in high-ENL 
excreters.

Gene 1 Gene 2 Gene 3 
bresub 
error 

NRCAM GCM1 MMP1 0.1157 

NRCAM MMP1 PLD3 0.1282 

CA14 GCM1 MMP1 0.1291 

OTUB1 CYP4F3 PTGIR 0.1296 

GCM1 MMP1 PECAM1 0.1298 

BMP4 GCM1 MMP1 0.1331 

COX4I1 FOXO3 SLC39A4 0.1340 

DLL1 MMP1 PTGIR 0.1342 

MMP1 PTGIR WNT5A 0.1346 

CYP4F3 MMP1 PTGIR 0.1375 

DLL1 GCM1 MMP1 0.1377 

CYP4F3 NR6A1 PTGIR 0.1380 

GABRB3 MMP1 PTGIR 0.1385 

FOXA1 KCTD12 TFAP2C 0.1387 

SLC34A2 MMP1 PTGIR 0.1394 

SLC3A1 MMP1 PTGIR 0.1410 

SLC34A2 CYP4F3 PTGIR 0.1413 

FOXJ2 MMP1 PTGIR 0.1413 

XIST DLL1 PTGIR 0.1413 

DPP4 SLC9A2 VDR 0.1414 

SST CYP4F3 PTGIR 0.1417 

DLL1 NR6A1 PTGIR 0.1434 

KCTD12 NOS2 RBL2 0.1434 

COX4I1 SLC39A4 TFCP2L1 0.1443 

IL36RN DLL1 PTGIR 0.1450 

ISL1 MMP1 PTGIR 0.1451 

CYP4F3 FGF18 PTGIR 0.1452 

CYP4F3 ITGB1 PTGIR 0.1453 

CYP4F3 FOXK2 PTGIR 0.1453 

IL36RN CYP4F3 PTGIR 0.1453 

PTGFRN KCTD12 MAPK13 0.1453 

CEACAM19 MMP1 PTGIR 0.1455 

Gene 1 Gene 2 Gene 3 
bresub 
error 

DPP4 REG1A MAPK13 0.1460 

DPEP1 MMP1 PTGIR 0.1460 

BST1 MMP1 PLD3 0.1460 

OTUB1 MMP1 PTGIR 0.1465 

AQP11 DPP4 MAPK13 0.1472 

ESR1 MMP1 PTGIR 0.1473 

DPP4 ELP3 MAPK13 0.1476 

SLC34A2 DLL1 PTGIR 0.1476 

KCTD12 MEN1 RBL2 0.1478 

DPP4 DEFA5 MAPK13 0.1478 

OTUB1 PLS3 PTGIR 0.1480 

PTGFRN KCTD12 RBL2 0.1481 

PLS3 ITGB1 PTGIR 0.1482 

LPAR1 MMP1 PTGIR 0.1484 

GCM1 MMP1 TSC2 0.1485 

TBRG1 MMP1 PTGIR 0.1487 

DHFR MMP1 PTGIR 0.1489 

NRCAM SLC39A5 MMP1 0.1489 

PLS3 PROX1 PTGIR 0.1489 

COL3A1 DLL1 PTGIR 0.1491 

ITGB2 CYP4F3 PTGIR 0.1491 

PRNP MMP1 PTGIR 0.1491 

MMP1 NR6A1 PTGIR 0.1495 

LEF1 KCTD12 RBL2 0.1496 

CDKN1C KCTD12 SLC28A1 0.1496 

DPEP1 CYP4F3 PTGIR 0.1497 

DPP4 REG1A VDR 0.1497 

OTUB1 DLL1 PTGIR 0.1498 

XIST CYP4F3 PTGIR 0.1499 

DPP4 SLFN5 VDR 0.1501 

DLL1 ITGB1 PTGIR 0.1505 

GCM1 MMP1 PTGIR 0.1505 
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Gene 1 Gene 2 Gene 3 
bresub 
error 

CYP4F3 DAPK3 PTGIR 0.1505 

MMP1 PLD3 PTGIR 0.1507 

XIST MMP1 PTGIR 0.1507 

DPP4 PTGFRN MAPK13 0.1509 

CDKN1C KCTD12 PTPN22 0.1511 

CA14 MMP1 PTGIR 0.1511 

PLS3 MMP1 PTGIR 0.1514 

ITGB2 DLL1 PTGIR 0.1515 

FPR1 MMP1 PTGIR 0.1515 

RBP4 ACADS KCTD12 0.1516 

BCL2 KCTD12 RBL2 0.1517 

PLS3 EPHB1 PTGIR 0.1518 

PRNP CYP4F3 PTGIR 0.1519 

BMP4 MMP1 PTGIR 0.1520 

DPP4 HMGCS1 MAPK13 0.1521 

PTGFRN GCM1 KCTD12 0.1521 

COL3A1 MMP1 PTGIR 0.1522 

IGF1 MMP1 PTGIR 0.1525 

ACSL4 KCTD12 RBL2 0.1526 

LPAR1 CYP4F3 PTGIR 0.1527 

CYP4F3 GCM1 MMP1 0.1527 

DPP4 MAPK13 SLC39A4 0.1528 

ITGB2 MMP1 PTGIR 0.1528 

CDCA7 KCTD12 RBL2 0.1528 

IL36RN MMP1 PTGIR 0.1528 

CYP4F3 EPHB4 PTGIR 0.1528 

ITGAL MMP1 PTGIR 0.1532 

CYP4F3 EPHB1 PTGIR 0.1533 

BAK1 NR6A1 PTGIR 0.1533 

DLL1 EPHB1 PTGIR 0.1533 

PRNP DLL1 PTGIR 0.1533 

PLS3 FOXK2 PTGIR 0.1533 

DPEP1 DLL1 PTGIR 0.1533 

GCM1 MMP1 REL 0.1533 

LPAR1 DLL1 PTGIR 0.1536 

EPHB1 MMP1 PTGIR 0.1536 

MAPK14 MMP1 PTGIR 0.1537 

Gene 1 Gene 2 Gene 3 
bresub 
error 

PTGFRN CDKN1C KCTD12 0.1537 

HAS2 MMP1 PTGIR 0.1538 

CCDC80 MMP1 PTGIR 0.1539 

KCTD12 LRIG1 RBL2 0.1540 

BCL2 KCTD12 MAPK13 0.1541 

CYP4F3 MAPK13 PTGIR 0.1541 

PLS3 PTGIR TRAFD1 0.1542 

BMF NR6A1 PTGIR 0.1542 

MMP1 PTGIR SLC28A1 0.1543 

PPAP2A MMP1 PTGIR 0.1543 

COX4I1 CTDSPL SLC39A4 0.1543 

PTGFRN FGFR3 KCTD12 0.1544 

GCM1 MMP1 PLA2G7 0.1544 

MSI1 CYP4F3 PTGIR 0.1545 

ILKAP MMP1 PTGIR 0.1545 

RBP4 MMP1 PTGIR 0.1546 

KCTD12 RBL2 SLC28A1 0.1546 

AQP11 KCTD12 MAPK13 0.1549 

BCL2L14 DLL1 PTGIR 0.1549 

BCL2L14 SLC34A2 PTGIR 0.1550 

CYP4F3 MMP1 PLD3 0.1550 

SLC9A2 KCTD12 TNFRSF10A 0.1551 

CSPG5 MMP1 PTGIR 0.1551 

PRKAR1B MMP1 PTGIR 0.1551 

DLL1 MEN1 PTGIR 0.1551 

IL36RN NR6A1 PTGIR 0.1551 

COX4I1 IFNAR1 SLC39A4 0.1552 

EPHB6 MMP1 PTGIR 0.1554 

BST1 MMP1 PTGIR 0.1554 

DPP4 COX4I1 SLC39A4 0.1555 

DAPK3 DLL1 PTGIR 0.1557 

LEF1 FOXA1 KCTD12 0.1557 

FGFR1 MMP1 PTGIR 0.1558 

DPEP1 PLS3 PTGIR 0.1559 

CYP4F3 PTGIR TSC2 0.1559 

MMP1 PECAM1 PTGIR 0.1560 

PTGFRN KCTD12 MEN1 0.1561 
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Gene 1 Gene 2 Gene 3 
bresub 
error 

REG1A SLC28A1 SPDEF 0.1561 

SLFN5 VDR KCTD12 0.1562 

NR6A1 PROX1 PTGIR 0.1562 

BCL2L14 MMP1 PTGIR 0.1563 

MEN1 MMP1 PTGIR 0.1563 

WNT4 MMP1 PTGIR 0.1564 

EPHB4 MMP1 PTGIR 0.1564 

DPP4 ELP3 VDR 0.1567 

KCTD12 MAPK13 SLC28A1 0.1567 

SLC35A2 COX4I1 SLC39A4 0.1567 

MMP1 PAX6 PTGIR 0.1568 

DLL1 GCM1 MMP9 0.1569 

DDX11 MMP1 PTGIR 0.1569 

GPX1 KCTD12 RBL2 0.1570 

PTGFRN KCTD12 TFAP2C 0.1571 

AQP11 KCTD12 RBL2 0.1571 

CYP4F3 ILKAP PTGIR 0.1571 

BIRC5 CYP4F3 PTGIR 0.1572 

PLS3 PAX6 PTGIR 0.1573 

OTUB1 EPHB4 PTGIR 0.1573 

SLC9A2 CYP4F3 PTGIR 0.1573 

PLS3 FGF18 PTGIR 0.1575 

GCM1 KCTD12 SLC28A1 0.1575 

CYP4F3 MEN1 PTGIR 0.1576 

KCTD12 LRIG1 MAPK13 0.1577 

VDR KCTD12 NOG 0.1577 

MMP1 PTGIR PTK7 0.1578 

FGFR3 KCTD12 TFAP2C 0.1578 

KCTD12 RBL2 SLC2A5 0.1579 

PLS3 DFFA PTGIR 0.1580 

CCL15 COX4I1 SLC39A4 0.1581 

KCTD12 SLC28A1 SPDEF 0.1582 

IGF1 DLL1 PTGIR 0.1582 

BRIX1 MMP1 PTGIR 0.1583 

SST DLL1 PTGIR 0.1583 

CEACAM3 MMP1 PTGIR 0.1583 

FOXA1 KCTD12 SLC28A1 0.1584 

Gene 1 Gene 2 Gene 3 
bresub 
error 

NRCAM AIFM2 KCTD12 0.1584 

MMP1 PTGIR TAT 0.1584 

CYP4F3 GCM1 PTGIR 0.1585 

DLL1 PAX6 PTGIR 0.1585 

NR6A1 PARD3 PTGIR 0.1586 

AIFM2 MMP1 PTGIR 0.1586 

MSI1 DLL1 PTGIR 0.1586 

FOXK2 NR6A1 PTGIR 0.1587 

TGFB2 MMP1 PTGIR 0.1589 

KDM4A MMP1 PTGIR 0.1590 

LCT NR6A1 PTGIR 0.1591 

RASSF1 MMP1 PTGIR 0.1591 

SLC9A2 KCTD12 TFAP2C 0.1592 

NRCAM PPARD SLC9A2 0.1592 

CYP4F3 PAX6 PTGIR 0.1592 

HOXD8 MMP1 PTGIR 0.1594 

NRCAM MMP1 ODC1 0.1594 

CYP4F3 GABRB3 PTGIR 0.1594 

HOXA2 DLL1 PTGIR 0.1594 

DLL1 FOXK2 PTGIR 0.1594 

BMF PLS3 PTGIR 0.1595 

GCM1 KCTD12 NOS2 0.1595 

DUT GCM1 MMP1 0.1595 

MMP1 PTGIR TNFRSF10D 0.1596 

SLC3A1 CYP4F3 PTGIR 0.1596 

COX4I1 KIT SLC39A4 0.1597 

FOXJ2 NR6A1 PTGIR 0.1597 

DPP4 PTGFRN REG1A 0.1597 

HOXA9 MMP1 PTGIR 0.1598 

CDKN1C KCTD12 SPDEF 0.1599 

KCTD12 MAPK13 TNFRSF10B 0.1599 

DPEP1 VDR KCTD12 0.1599 

HOXD1 NR6A1 PTGIR 0.1600 

GRB7 KCTD12 RBL2 0.1601 

HSPD1 CYP4F3 PTGIR 0.1601 

DPP4 MAPK13 SORD 0.1601 

PTGFRN KCTD12 SPDEF 0.1602 
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Gene 1 Gene 2 Gene 3 
bresub 
error 

CCDC80 PLS3 PTGIR 0.1602 

SLC9A2 KCTD12 SPDEF 0.1602 

XIST NR6A1 PTGIR 0.1602 

ABCC1 MMP1 PTGIR 0.1602 

DAPK3 MMP1 PTGIR 0.1603 

KCTD12 MAPK13 TFAP2C 0.1603 

COX4I1 MAML1 SLC39A4 0.1604 

LPAR1 PLS3 PTGIR 0.1604 

DPP4 REG1A TFAP2C 0.1605 

PLS3 DAPK3 PTGIR 0.1605 

KCTD12 MEN1 SPDEF 0.1605 

FGF5 MMP1 PTGIR 0.1605 

IER3 NR6A1 PTGIR 0.1606 

PRKCH CYP4F3 PTGIR 0.1607 

SLC39A5 MMP1 PTGIR 0.1607 

CYP4F3 PTGIR PTK2 0.1609 

PTGFRN KCTD12 NOS2 0.1609 

GCM1 KCTD12 SPDEF 0.1609 

FOXA1 KCTD12 PLD3 0.1609 

DPP4 REG1A TSC2 0.1609 

POR CYP4F3 PTGIR 0.1610 

PLS3 BIRC5 PTGIR 0.1610 

IGF1 CYP4F3 PTGIR 0.1610 

NFKB2 MMP1 PTGIR 0.1611 

BCL2 KCTD12 SPDEF 0.1611 

CACNA2D1 MMP1 PTGIR 0.1611 

COX4I1 PDK1 SLC39A4 0.1611 

DPP4 FOXA1 MAPK13 0.1611 

RBL1 MMP1 PTGIR 0.1612 

ABCG5 MMP1 PTGIR 0.1612 

CDCA7 GCM1 KCTD12 0.1612 

MMP1 POU2F3 PTGIR 0.1612 

BCL2L14 NR6A1 PTGIR 0.1612 

KCTD12 NOS2 SLC28A1 0.1612 

DLL1 PTGIR WNT5A 0.1613 

NR6A1 PTGIR WNT5A 0.1613 

NRCAM MMP1 PTK7 0.1613 

Gene 1 Gene 2 Gene 3 
bresub 
error 

CCDC80 CYP4F3 PTGIR 0.1614 

NRCAM MMP1 PTGIR 0.1614 

BCL2L14 CYP4F3 PTGIR 0.1615 

DLL1 FGF18 PTGIR 0.1615 

PTGFRN CA14 KCTD12 0.1615 

ACSL4 MMP1 PTGIR 0.1616 

PTGFRN ALPI KCTD12 0.1616 

OTUB1 DLL1 GCM1 0.1616 

ISL1 DLL1 PTGIR 0.1616 

SLC35B3 COX4I1 SLC39A4 0.1616 

MMP1 PTGIR RCN3 0.1617 

DPP4 ELP3 PTGFRN 0.1618 

CDCA7 KCTD12 MAPK13 0.1618 

CAV1 KCTD12 RBL2 0.1618 

FGFR3 KCTD12 SLC28A1 0.1618 

ITGAL DLL1 PTGIR 0.1619 

NR6A1 PTGIR PTPN11 0.1619 

DPP4 BMI1 MAPK13 0.1619 

ACADS KCTD12 PECAM1 0.1619 

NRCAM KCTD12 NOS2 0.1620 

HEY1 MMP1 PTGIR 0.1620 

ERBB4 MMP1 PTGIR 0.1620 

KLK6 MMP1 PTGIR 0.1621 

DLL1 MMP1 PLD3 0.1621 

PLS3 GCM1 PTGIR 0.1621 

PLS3 MEN1 PTGIR 0.1622 

ELP3 GCM1 KCTD12 0.1623 

FPR1 VDR KCTD12 0.1624 

CDCA7 CDKN1C KCTD12 0.1624 

SAT2 KCTD12 MAPK13 0.1625 

WNT4 DLL1 PTGIR 0.1625 

EPHB6 FOXA1 KCTD12 0.1625 

DPP4 SLC9A2 MAPK13 0.1626 

MMP1 PTGIR RBBP9 0.1626 

HOXA2 MMP1 PTGIR 0.1626 

NOTCH4 MMP1 PTGIR 0.1626 

PLS3 FOXJ2 PTGIR 0.1626 
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Gene 1 Gene 2 Gene 3 
bresub 
error 

DPP4 MAPK13 TNF 0.1626 

PTGFRN GRB7 KCTD12 0.1627 

KCTD12 MALL RBL2 0.1627 

PTGFRN KCTD12 LRIG1 0.1627 

PTGFRN KCTD12 SLC23A3 0.1627 

PARD3 PTGIR TRAFD1 0.1627 

MMP1 NAIP PTGIR 0.1627 

RASSF1 GCM1 MMP1 0.1628 

ALPI MMP1 PTGIR 0.1628 

KCTD12 NOS2 TSC2 0.1629 

SLC5A9 MMP1 PTGIR 0.1629 

DUT MMP1 PTGIR 0.1630 

PLS3 GABRB3 PTGIR 0.1630 

CCDC80 DLL1 PTGIR 0.1630 

ALOX15 DLL1 PTGIR 0.1631 

HAS2 CYP4F3 PTGIR 0.1631 

KCTD12 RBL2 SPI1 0.1632 

SLC9A2 VDR KCTD12 0.1632 

DLL1 GRB7 PTGIR 0.1632 

CDKN1C KCTD12 NOS2 0.1632 

DPP4 PCNA SLC39A4 0.1633 

DPEP1 KCTD12 RBL2 0.1634 

DPP4 NPAT SLC9A2 0.1634 

BST1 DLL1 PTGIR 0.1634 

CDKAL1 DPP4 MAPK13 0.1635 

SLC39A5 CYP4F3 PTGIR 0.1635 

CYP4F3 DFFA PTGIR 0.1635 

COX4I1 SLC39A4 SLC7A7 0.1636 

PLS3 PLD3 PTGIR 0.1636 

NPAT MMP1 PTGIR 0.1636 

KCTD12 MAPK13 PTPN22 0.1636 

MMP1 PTGIR SLC25A13 0.1637 

GCM1 KCTD12 PTPN22 0.1637 

ADAM17 MMP1 PTGIR 0.1637 

DPP4 HMGCS1 SLC39A4 0.1638 

HOXC6 MMP1 PTGIR 0.1639 

PLS3 SLC39A5 PTGIR 0.1639 

Gene 1 Gene 2 Gene 3 
bresub 
error 

OTUB1 PROX1 PTGIR 0.1639 

BCL2 KCTD12 TFAP2C 0.1640 

NPAT CYP4F3 PTGIR 0.1640 

FOXP4 MMP1 PTGIR 0.1640 

APEX1 MMP1 PTGIR 0.1640 

CYP4F3 GCM1 MMP9 0.1641 

DPP4 VDR SLC39A4 0.1641 

MMP1 PTGIR TRAFD1 0.1642 

MAPK14 CYP4F3 PTGIR 0.1642 

DPP4 REG1A SLC28A1 0.1642 

BCL2 CDKN1C KCTD12 0.1642 

DUT SLC9A2 KCTD12 0.1642 

SLC27A2 CYP4F3 PTGIR 0.1642 

OTUB1 FOXJ2 PTGIR 0.1642 

KCTD12 SPDEF TFAP2C 0.1642 

DPP4 PTGFRN TFAP2C 0.1643 

TGM2 MMP1 PTGIR 0.1643 

LPAR1 VDR KCTD12 0.1644 

DPP4 MAPK13 TNFRSF10A 0.1644 

PLS3 XIST PTGIR 0.1644 

DPEP1 NR6A1 PTGIR 0.1644 

PTGFRN RBP4 KCTD12 0.1645 

DPP4 DEFA5 SLC39A4 0.1645 

FOXJ2 GCM1 MMP1 0.1645 

KLK6 CYP4F3 PTGIR 0.1645 

DPP4 VDR SLC2A13 0.1646 

WNT4 CYP4F3 PTGIR 0.1646 

GJB1 MMP1 PTGIR 0.1647 

NPAT SLC9A2 KCTD12 0.1647 

DPP4 SLC17A5 SLC39A4 0.1647 

GEMIN6 CYP4F3 PTGIR 0.1647 

DPP4 MAPK13 PCNA 0.1647 

CYP4F3 GRB7 PTGIR 0.1648 

BAK1 GCM1 MMP1 0.1648 

CCND1 MMP1 PTGIR 0.1648 

IL36RN GCM1 MMP1 0.1649 

CYP4F3 PTGIR TLR2 0.1649 
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Gene 1 Gene 2 Gene 3 
bresub 
error 

KCTD12 MAPK13 SPI1 0.1649 

SLC5A9 GCM1 MMP1 0.1649 

DPP4 VDR JAK2 0.1649 

UHRF1 MMP1 PTGIR 0.1649 

HSPD1 MMP1 PTGIR 0.1649 

CYP4F3 PTGIR ZNF365 0.1650 

PLS3 PTGIR ZNF365 0.1650 

DPP4 ELP3 SLC39A4 0.1650 

FOXA1 KCTD12 SLC2A5 0.1651 

ALOX15 CYP4F3 PTGIR 0.1651 

PLS3 SST PTGIR 0.1651 

IRF8 MMP1 PTGIR 0.1651 

DPP4 LEF1 REG1A 0.1651 

REG1A PTPN22 SPDEF 0.1651 

DUT CYP4F3 PTGIR 0.1651 

KCTD12 NOS2 SPDEF 0.1651 

PLS3 EPHB4 PTGIR 0.1651 

PLS3 NR6A1 PTGIR 0.1652 

OTUB1 MEN1 PTGIR 0.1652 

BTD MMP1 PTGIR 0.1652 

CYP4F3 ODC1 PTGIR 0.1652 

MYB COX4I1 SLC39A4 0.1653 

SLC39A5 DLL1 PTGIR 0.1653 

DPP4 REG1A GCM1 0.1653 

LEF1 VDR KCTD12 0.1653 

CYP4F3 PTGIR WNT5A 0.1654 

PLS3 NR2C2 PTGIR 0.1654 

LPAR1 NR6A1 PTGIR 0.1654 

DPP4 VDR TFAP2C 0.1654 

CDKN1C KCTD12 RBL2 0.1654 

PLS3 PTGIR WNT5A 0.1654 

CEACAM19 GCM1 MMP1 0.1654 

CYP4F3 FGF18 ODC1 0.1654 

FGFR1 CYP4F3 PTGIR 0.1655 

VDR AIFM2 KCTD12 0.1655 

DPP4 SLC39A4 TNF 0.1656 

RBP4 GCM1 MMP1 0.1656 

Gene 1 Gene 2 Gene 3 
bresub 
error 

VDR KCTD12 TFAP2C 0.1656 

DPP4 PPM1D MAPK13 0.1656 

VDR KCTD12 TSC2 0.1657 

DPP4 RELA SLC39A4 0.1657 

MMP1 PTGIR SIGIRR 0.1658 

AQP7 MMP1 PTGIR 0.1658 

BAK1 IL36RN PTGIR 0.1658 

DPP4 ELP3 DEFA5 0.1658 

CYP4F3 PTGIR TNFRSF10D 0.1658 

SLC3A1 DLL1 PTGIR 0.1658 

FOXA1 KCTD12 LRIG1 0.1658 

PLS3 GCM1 MMP1 0.1658 

KCTD12 SLC28A1 TNFRSF10A 0.1658 

MMP1 PTGIR TLR5 0.1658 

CEACAM19 NR6A1 PTGIR 0.1658 

GEMIN6 MMP1 PTGIR 0.1659 

GRB7 MMP1 PTGIR 0.1659 

COX4I1 MEN1 SLC39A4 0.1659 

ELP3 KCTD12 MAPK13 0.1659 

MMP1 PLA2G7 PTGIR 0.1659 

GRB7 KCTD12 SPDEF 0.1659 

ACSL4 PTGFRN KCTD12 0.1660 

DOT1L MMP1 PTGIR 0.1661 

VDR KCTD12 SLC28A1 0.1661 

DPP4 GPX1 MAPK13 0.1661 

KCTD12 OGG1 TFAP2C 0.1661 

PTGFRN KCTD12 MMP1 0.1662 

DUT FOXA1 KCTD12 0.1662 

DPP4 SLC9A2 TFAP2C 0.1663 

KCTD12 MAPK13 TNFRSF10A 0.1663 

COX4I1 FOXA1 SLC39A4 0.1663 

EPHB6 DLL1 PTGIR 0.1663 

IGF1 PLS3 PTGIR 0.1663 

COL3A1 CYP4F3 PTGIR 0.1663 

HOXD1 MMP1 PTGIR 0.1664 

DPP4 PTGFRN TNFRSF10A 0.1664 

NRCAM SLC39A5 SLC3A1 0.1664 
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Gene 1 Gene 2 Gene 3 
bresub 
error 

LCT PTGIR TRAFD1 0.1665 

SLC10A2 MMP1 PTGIR 0.1665 

TP63 CYP4F3 PTGIR 0.1665 

BDKRB2 CYP4F3 PTGIR 0.1666 

COX4I1 FOXO3 MAPK8 0.1666 

DPP4 LPAR1 VDR 0.1666 

ITGB1 MMP1 PTGIR 0.1666 

PLS3 ILKAP PTGIR 0.1666 

DPP4 MAPK13 TNFRSF10B 0.1666 

MMP1 PTGIR SLC25A28 0.1667 

BST1 GCM1 MMP1 0.1667 

ADAM17 CYP4F3 PTGIR 0.1667 

OTUB1 EPHB1 PTGIR 0.1667 

PTAFR MMP1 PTGIR 0.1667 

PLS3 ESR1 PTGIR 0.1667 

GPX1 KCTD12 MAPK13 0.1668 

DLL1 GABRB3 PTGIR 0.1668 

DPP4 DEFA5 GCM1 0.1668 

DLL1 GSTA1 PTGIR 0.1668 

PCDH7 KCTD12 RBL2 0.1668 

PRKACA CYP4F3 PTGIR 0.1668 

BMP4 GABRB3 MMP1 0.1669 

DPP4 BMI1 DEFA5 0.1669 

SLC9A2 DLL1 PTGIR 0.1669 

PLS3 GSTA1 PTGIR 0.1669 

DUT PLS3 PTGIR 0.1669 

OTUB1 DLL1 DPYSL3 0.1669 

MMP1 ODC1 PTGIR 0.1669 

MAPK14 DLL1 PTGIR 0.1670 

MMP1 PTGIR REL 0.1670 

MMP1 PTGIR SPDEF 0.1670 

OTUB1 LCT PTGIR 0.1670 

DLL1 PTGIR SLC25A28 0.1670 

EPHB6 PTGFRN KCTD12 0.1670 

Gene 1 Gene 2 Gene 3 
bresub 
error 

KCTD12 NOS2 PECAM1 0.1670 

GJC1 COX4I1 SLC39A4 0.1670 

DPP4 VDR MAPK13 0.1671 

OTUB1 GCM1 PECAM1 0.1671 

MMP1 NR2C2 PTGIR 0.1671 

DLL1 GCM1 KCTD12 0.1671 

ISL1 GCM1 MMP1 0.1672 

ELP3 FOXA1 KCTD12 0.1672 

CYP4F3 HOXD8 PTGIR 0.1672 

IL36RN ITGB2 PTGIR 0.1672 

PTGFRN SLC39A5 KCTD12 0.1673 

ACSL4 FOXA1 KCTD12 0.1673 

FOXJ2 MMP1 PLD3 0.1673 

DPP4 MAPK13 TFAP2C 0.1673 

REG1A FOXA1 KCTD12 0.1673 

CDK2AP1 MMP1 PTGIR 0.1673 

ID3 MMP1 PTGIR 0.1673 

FOXK2 PTGIR TRAFD1 0.1674 

PLS3 AQP7 PTGIR 0.1674 

CYP4F3 GSTA1 PTGIR 0.1674 

KCTD12 MAPK13 TAT 0.1674 

IGF1R MMP1 PTGIR 0.1674 

PLS3 RBP4 PTGIR 0.1674 

BCL2 KCTD12 NOS2 0.1674 

PTGFRN KCTD12 SLC28A1 0.1674 

AQP11 DPP4 ELP3 0.1674 

SLFN5 CYP4F3 PTGIR 0.1675 

DPP4 DEFA6 SLC39A4 0.1675 

FOXA1 GRB7 KCTD12 0.1675 

FOXA1 KCTD12 SPDEF 0.1675 

BCL2 CA14 KCTD12 0.1675 

FPR1 DLL1 PTGIR 0.1675 
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Table S11. Top 500 low-ENL Single-Gene LDA Classifiers. The top 500 single-gene linear discriminant analysis 
classifiers and their respective misclassification rate in flaxseed lignan supplement vs placebo treatment in low-ENL 
excreters.  

Gene  
bresub 
error 

ANXA3 0.2454 

NR6A1 0.2498 

KCTD12 0.2521 

EPHB1 0.2557 

PRKCH 0.2573 

GCM1 0.2597 

PTGIR 0.2626 

PROX1 0.2662 

DLL1 0.2681 

PAX6 0.2687 

PARD3 0.2719 

F11R 0.2732 

PPAP2C 0.2732 

ELP3 0.2801 

NIFK 0.2802 

RHOB 0.2808 

SLC50A1 0.2815 

NOS2 0.2828 

PTGFRN 0.2852 

CD44 0.2869 

DFFA 0.2869 

EIF6 0.2881 

SLC6A14 0.2888 

MAPK8 0.2889 

PTGES 0.2909 

CHAC1 0.2919 

DPP4 0.292 

SLC9A2 0.2935 

BMP4 0.294 

REG1A 0.2946 

LEF1 0.2959 

EFNB1 0.2963 

TJP3 0.2963 

COX4I1 0.2964 

Gene  
bresub 
error 

PLA2G4C 0.2966 

CHI3L1 0.2968 

FOXO3 0.2975 

SLC3A1 0.2984 

HES1 0.2992 

HMGCS1 0.3021 

IL1R2 0.304 

SLC5A8 0.3041 

PCNA 0.3044 

IL18 0.3079 

CDCP1 0.3086 

SLC20A1 0.3093 

PRKAR1A 0.3097 

HDAC1 0.3115 

TNFRSF10A 0.3116 

TFAP2A 0.3117 

BCL2 0.3121 

MSI2 0.3122 

CTDSPL 0.3126 

TFRC 0.3126 

TDG 0.3127 

GRB7 0.3129 

HRH1 0.3131 

TNK2 0.3133 

ACAT1 0.3135 

SLC39A4 0.3135 

CDK15 0.3155 

CYB5R1 0.3159 

CDCA7 0.3173 

KLF4 0.3177 

CD36 0.3184 

TFAP2C 0.3184 

GREM1 0.3186 

MPC2 0.3186 

Gene  
bresub 
error 

FOXP2 0.3194 

PKM 0.3201 

RUNX2 0.3203 

FOXK2 0.3204 

ZNF365 0.3209 

ADAMTS4 0.3222 

SLC28A1 0.3224 

SORD 0.3225 

TRAFD1 0.3231 

SLC35A2 0.3232 

HSD17B2 0.3234 

PDE6D 0.324 

WNT5A 0.3244 

HOXD8 0.3247 

TNF 0.3257 

HOXB8 0.3262 

FGFBP1 0.3262 

SLC7A6 0.3266 

SREBF2 0.3266 

VDR 0.3271 

SPDEF 0.3271 

HMGB1 0.3274 

HIST3H3 0.3284 

ILF3 0.3284 

SLCO2A1 0.3286 

MMP1 0.3287 

BECN1 0.329 

PLS3 0.3292 

ABCC1 0.3308 

MUC4 0.3312 

SLC4A4 0.3315 

BMPR2 0.332 

FN1 0.3325 

PTCH1 0.3332 

Gene  
bresub 
error 

SAT2 0.3333 

TTN 0.3334 

RAD52 0.3335 

REG1B 0.3341 

SLC17A5 0.3342 

ID2 0.3345 

ANXA5 0.3347 

TIMP3 0.3347 

SHH 0.3352 

SOX4 0.3353 

CAT 0.3355 

BMI1 0.3357 

REL 0.3359 

GCLC 0.3375 

DDX5 0.339 

CCDC80 0.3394 

ALDH1A1 0.3398 

DAPK3 0.3401 

FAS 0.3403 

SLC40A1 0.3403 

SLC30A5 0.3407 

PLIN2 0.3411 

PTPN11 0.3414 

PRSS23 0.3415 

HOXA10 0.3429 

PLCD1 0.3436 

PPAP2B 0.344 

FDFT1 0.3446 

KEAP1 0.3447 

ADAM9 0.3448 

CASP3 0.3448 

DUOX2 0.3449 

HMOX1 0.345 

LCT 0.3463 
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Gene  
bresub 
error 

BIRC5 0.3468 

SLC7A7 0.347 

IL13RA1 0.3478 

HIF3A 0.3484 

HNRNPA1 0.3486 

PPM1D 0.3487 

SPPL3 0.3489 

SLC39A9 0.3489 

EPHB4 0.3493 

COL1A1 0.3499 

IGF2BP1 0.3505 

STAT3 0.351 

GSTM3 0.3515 

CAMK2D 0.3517 

CYP4F3 0.3517 

NR3C1 0.352 

CEACAM19 0.3529 

PTPN22 0.3533 

BAK1 0.3534 

PLA2G4D 0.3535 

CCL15 0.3539 

ALPI 0.3546 

AGPAT3 0.3551 

WNT7A 0.3561 

CA7 0.3562 

DEFA6 0.3565 

AIFM2 0.3572 

DDX11 0.3576 

HOXB7 0.3577 

CAV1 0.3586 

ABCG5 0.3593 

SLC38A2 0.3593 

VIL1 0.3594 

CA4 0.3595 

OTUB1 0.3595 

ITGB2 0.3597 

SPI1 0.3598 

Gene  
bresub 
error 

DEFA5 0.3599 

CA5B 0.3603 

PRKACB 0.3606 

BRD2 0.3607 

APOA1 0.3611 

RASSF1 0.3613 

LRIG1 0.3614 

FAM129A 0.3616 

COX5B 0.3619 

FOXA1 0.3638 

TSC22D3 0.3641 

SLC39A7 0.3643 

ECM1 0.3654 

MUC2 0.3658 

DPYSL3 0.3659 

CDK8 0.3671 

ITLN1 0.3672 

TAT 0.3673 

PDE4C 0.3674 

FGFR3 0.3675 

MYB 0.368 

BMP2 0.3681 

LYPLA1 0.3685 

ADAM10 0.3686 

BCL2A1 0.3687 

CHP1 0.3689 

SLC9A8 0.3695 

ARRB2 0.3698 

MAPK7 0.3698 

PLAU 0.3699 

COLEC12 0.3701 

MELK 0.3701 

CXCL16 0.3703 

SLC35B3 0.3709 

HLTF 0.3711 

PIWIL2 0.3723 

SCD 0.3726 

Gene  
bresub 
error 

PRKCI 0.3729 

SPRY2 0.3729 

TP53 0.3738 

NTS 0.3746 

KIT 0.3762 

MAML1 0.3762 

CFLAR 0.3767 

SLC2A2 0.3768 

PPARD 0.3772 

BST1 0.3775 

FGFR1 0.3775 

DUSP1 0.3794 

LATS2 0.3802 

XRCC6 0.3806 

BCL10 0.381 

LIG3 0.3816 

FGF18 0.3819 

SLC35D1 0.3826 

YWHAH 0.3829 

KITLG 0.3829 

GPX1 0.3833 

RUNX3 0.3834 

TJP1 0.3835 

HNF4G 0.3836 

LAMA1 0.3838 

IFNAR1 0.3846 

GADD45B 0.3847 

GABRB3 0.385 

SLFN5 0.3852 

PTGS2 0.3855 

TNFRSF10B 0.3856 

DDR2 0.3858 

FOXJ2 0.3864 

BACH1 0.3865 

IL6ST 0.3865 

HMGCR 0.387 

SELL 0.3871 

Gene  
bresub 
error 

SLC30A7 0.3872 

DHFR 0.3873 

ADRB1 0.3876 

STK11 0.3876 

MSH2 0.3879 

PROM2 0.388 

GADD45A 0.3887 

NOTCH3 0.3887 

EGF 0.3896 

CDK7 0.3908 

EPHB6 0.3915 

SLC16A9 0.3918 

SLC51A 0.3921 

CLDN8 0.3924 

HOXD10 0.3925 

TPT1 0.3926 

ZDHHC20 0.3926 

KLK1 0.393 

AXIN2 0.393 

POLG 0.3932 

NEUROD1 0.3934 

DOT1L 0.3937 

FOXJ3 0.3937 

SLC22A23 0.3938 

ACKR2 0.394 

TYRO3 0.394 

SERPINB2 0.3941 

PLA2G10 0.3944 

FOXA3 0.3944 

ABCG2 0.3949 

MMP9 0.395 

EPAS1 0.3959 

FFAR2 0.396 

AATF 0.3963 

GEMIN6 0.3966 

BTD 0.3969 

HOXC6 0.3969 
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Gene  
bresub 
error 

BCL2L11 0.397 

ERBB4 0.397 

APC 0.3972 

NCAM1 0.3974 

HDAC2 0.3976 

TFCP2L1 0.398 

PLD3 0.3981 

OAT 0.3987 

MAML3 0.3988 

GDF15 0.3994 

NPAT 0.3999 

HOXD13 0.4002 

RBL2 0.4006 

PARK7 0.4013 

SST 0.4017 

SLC9A3R1 0.4017 

TLR2 0.4025 

SLC1A1 0.4029 

MEF2C 0.4033 

SPP1 0.4039 

SLC35A3 0.4048 

HPGD 0.4048 

SLC30A4 0.4051 

SLC25A33 0.4056 

SLC39A5 0.4065 

TNFRSF1A 0.4068 

TPM3 0.4072 

SLC38A1 0.4074 

PECAM1 0.4077 

PYGO2 0.4079 

REG3A 0.408 

MGAT3 0.4082 

MALL 0.4084 

GJC1 0.4086 

ANGPTL4 0.4089 

RBP4 0.4091 

MPC1 0.4091 

Gene  
bresub 
error 

CD59 0.4099 

SLC5A11 0.41 

HHIP 0.4101 

P4HB 0.4109 

RELA 0.4113 

REG4 0.4115 

AXIN1 0.4118 

PLAUR 0.4122 

CDX2 0.4123 

MLLT4 0.4125 

GJB2 0.4126 

CDK2 0.4127 

CTNNA1 0.4129 

S100A8 0.4132 

ILKAP 0.4133 

TNFSF13B 0.4133 

COL6A3 0.4135 

BAD 0.4136 

FOXO1 0.4147 

ODC1 0.4148 

LGR4 0.4155 

NRCAM 0.4157 

PRKCD 0.4157 

ACSL4 0.4159 

BAX 0.4159 

APEX1 0.4164 

HAS3 0.4164 

DCN 0.4166 

POU2F3 0.4167 

BBC3 0.4169 

SLC7A9 0.4169 

NOTCH4 0.4175 

AQP11 0.4178 

HMGCS2 0.4178 

PDK1 0.4181 

C11orf30 0.4186 

IL22RA1 0.4188 

Gene  
bresub 
error 

FASN 0.4189 

NFIL3 0.4193 

SP1 0.4197 

NFKB2 0.4199 

TNFRSF21 0.4202 

TLR4 0.4204 

JAK1 0.4205 

ANXA1 0.4212 

LRRK2 0.4213 

MAPK10 0.4213 

SPIB 0.4214 

FABP6 0.4215 

YWHAE 0.422 

POLB 0.4222 

WNT3 0.4224 

ILF2 0.4228 

SLC37A4 0.4228 

DNAJB6 0.423 

ALCAM 0.4233 

LIFR 0.4234 

NR2C2 0.4237 

WNT4 0.4238 

MEP1A 0.4244 

SLC16A4 0.4248 

PODXL 0.4249 

NRIP1 0.425 

YWHAZ 0.4256 

ACADS 0.4257 

SLC23A3 0.4257 

MSH3 0.4258 

SOD1 0.4258 

FTH1 0.426 

CDH5 0.4261 

PRKDC 0.4263 

WNT2B 0.4264 

SLC3A2 0.4269 

MAP2K2 0.4271 

Gene  
bresub 
error 

BMF 0.4275 

MUC3A 0.4279 

SCP2 0.4283 

CACNA1C 0.4284 

ATG16L1 0.429 

CA13 0.4291 

CASP4 0.4291 

GCLM 0.4293 

FLT1 0.4296 

NOG 0.4296 

SIRT1 0.4298 

TNFRSF1B 0.431 

CEACAM7 0.4312 

NUMB 0.4315 

CFTR 0.4316 

SLC31A1 0.4318 

SFN 0.432 

YAP1 0.432 

SLC30A6 0.4321 

CDKAL1 0.4325 

SLC16A1 0.4334 

PRKCA 0.4348 

MAB21L2 0.4349 

LAMP1 0.4352 

CA3 0.4353 

MAPK13 0.4355 

ATG5 0.4358 

CD9 0.4359 

GSN 0.436 

MYO9B 0.4366 

VIM 0.4368 

CA14 0.4368 

RELB 0.4374 

LGALS3 0.4377 

THRA 0.4385 

ATF4 0.4401 

APOB 0.441 
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Gene  
bresub 
error 

PLAA 0.441 

PLA2G7 0.4416 

YY1 0.4416 

KDM4C 0.4419 

NOTCH1 0.4424 

PTK2B 0.4427 

SLC28A2 0.4429 

FZD7 0.4431 

RCN3 0.4434 

NEU3 0.4438 

BCL2L2 0.4441 

RBL1 0.4442 

CKAP4 0.4442 

YWHAB 0.4443 

LPAR4 0.4446 

S100A9 0.4448 

HSPD1 0.4449 

Gene  
bresub 
error 

RPS4X 0.4452 

SLC25A20 0.4452 

TNFSF10 0.4454 

DUT 0.4455 

SLC34A2 0.4457 

SEPTIN4 0.4457 

TLR3 0.4462 

MACC1 0.4463 

CDK2AP1 0.4463 

SYP 0.447 

CA12 0.4473 

CKS2 0.4476 

SLC25A13 0.4478 

TLR5 0.4482 

FOS 0.4489 

FLNB 0.4491 

SLC5A9 0.4492 

Gene  
bresub 
error 

FOXP1 0.4494 

HOXB6 0.4499 

PRKCB 0.4502 

PLCB3 0.4507 

IL2RG 0.4509 

NANOG 0.4509 

PTPN6 0.4513 

KCNH2 0.4514 

MEIS1 0.4515 

CCL28 0.4517 

TSC2 0.4517 

PPARGC1A 0.4519 

HOXB3 0.452 

SOD2 0.4521 

CXCL2 0.4524 

ERBB2 0.4532 

HOXD1 0.4539 

Gene  
bresub 
error 

AMPD3 0.4542 

HCAR2 0.4545 

JUN 0.4545 

SDC1 0.4545 

BCL2L1 0.4546 

PCDH7 0.4548 

SLC4A7 0.4549 

TGFA 0.4549 

XIST 0.455 

TNFAIP3 0.455 

EP400 0.4553 

MXI1 0.4553 

ID3 0.4555 

CA1 0.4557 

NOS1 0.4558 

GNL1 0.456 

PTPRD 0.4562 
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Table S12. Top 500 low-ENL Two-Gene LDA Classifiers. The top 500 two-gene linear discriminant analysis classifiers 
and their respective misclassification rate in flaxseed lignan supplement vs placebo treatment in low-ENL excreters.

Gene 1 Gene 2 bresub error 

ANGPTL4 RELA 0.1702 

SEPTIN4 TSTA3 0.1773 

ISL1 TSTA3 0.1799 

ANGPTL4 GJB1 0.1803 

NFKB1 TRAFD1 0.1824 

NFKB1 TSTA3 0.1835 

ANGPTL4 TSTA3 0.1861 

PECAM1 TSTA3 0.1862 

BCL2 ANGPTL4 0.1871 

NFKB1 PROX1 0.1906 

SEPTIN4 TLR2 0.1921 

GJB1 SEPTIN4 0.1925 

GJC1 TSTA3 0.1927 

ACTA2 ANGPTL4 0.1928 

POR ANGPTL4 0.1929 

COL1A1 NFKB1 0.1930 

LEF1 NFKB1 0.1933 

POR NFKB1 0.1936 

NFKB1 TIMP3 0.1937 

ANGPTL4 SLC28A1 0.1939 

NFKB1 SEPTIN4 0.1939 

NFKB1 RAD52 0.1939 

POR PECAM1 0.1949 

PROX1 TSTA3 0.1951 

FGFR1 TRAFD1 0.1952 

POR SEPTIN4 0.1955 

TRAFD1 TSTA3 0.1959 

EPHB4 NFKB1 0.1960 

BCL2 GJC1 0.1963 

NFKB2 ANGPTL4 0.1965 

ITGAM TSTA3 0.1966 

ISL1 POR 0.1970 

BMP4 ANGPTL4 0.1971 

FGFR1 PECAM1 0.1971 

ALPI IER3 0.1973 

BMP4 NFKB1 0.1980 

Gene 1 Gene 2 bresub error 

GJC1 POR 0.1982 

GJB1 NFKB1 0.1983 

KCNH2 TSTA3 0.1983 

TIMP3 TRAFD1 0.1991 

SLC5A11 ANGPTL4 0.1992 

COL1A2 PECAM1 0.1994 

ANGPTL4 TRAFD1 0.1994 

NOS1 NFKB1 0.1996 

ISL1 GJB1 0.1998 

ANGPTL4 SEPTIN4 0.1999 

ANGPTL4 NFKB1 0.2000 

PRKACA NFKB1 0.2000 

CACNA1C NFKB1 0.2006 

DOT1L NFKB1 0.2006 

BTD ANGPTL4 0.2007 

RELA TLR2 0.2007 

NOTCH3 TSTA3 0.2008 

SEPTIN4 TIMP3 0.2008 

IL1R1 CDCP1 0.2008 

NFKB1 REG1B 0.2010 

BRIX1 TIMP3 0.2011 

NOD2 TSTA3 0.2013 

BMP4 TSTA3 0.2014 

PECAM1 SEPTIN4 0.2014 

TLR2 TRAFD1 0.2014 

IL1R1 NFKB1 0.2014 

FGFR1 TSTA3 0.2015 

ISL1 NFKB2 0.2016 

ALPI SPDEF 0.2020 

ISL1 SLC5A11 0.2020 

ISL1 TRAFD1 0.2021 

NFKB1 PECAM1 0.2023 

ITGAM POR 0.2024 

ANGPTL4 MAPK7 0.2025 

BMP4 NFKB2 0.2025 

GADD45B COL1A2 0.2025 
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Gene 1 Gene 2 bresub error 

PTGFRN ANGPTL4 0.2026 

PRKACA ANGPTL4 0.2026 

CDCP1 PTGES 0.2027 

ANGPTL4 RAD52 0.2027 

SST ALPI 0.2030 

HOXA2 NFKB1 0.2030 

ANGPTL4 DPYSL3 0.2030 

ISL1 TLR5 0.2033 

COL1A1 JAG1 0.2034 

CACNA1C SEPTIN4 0.2034 

PLCB4 TSTA3 0.2035 

NOD2 RELA 0.2035 

ITGAM KCNH2 0.2038 

HOXB6 ANGPTL4 0.2039 

GEMIN6 TSTA3 0.2039 

LEF1 TIMP3 0.2039 

RASSF1 IER3 0.2039 

BRIX1 NFKB1 0.2041 

ISL1 COL1A2 0.2041 

COL1A2 TSTA3 0.2042 

ANGPTL4 COL1A2 0.2043 

NFKB1 SLC1A4 0.2043 

FOXD2 KCTD17 0.2043 

IL4R KCTD17 0.2043 

ABCG5 JAG1 0.2044 

JAG1 PTGES 0.2045 

ANGPTL4 TLR5 0.2045 

NIFK TSTA3 0.2045 

POR COL1A2 0.2046 

CDC25B IER3 0.2048 

TGFB2 IER3 0.2048 

SST SPDEF 0.2051 

PROX1 TLR2 0.2053 

BMP4 SLC5A11 0.2053 

CDCP1 JAG1 0.2053 

BMP4 TLR5 0.2054 

ITGAM SLC5A11 0.2055 

BMP4 ISL1 0.2055 

Gene 1 Gene 2 bresub error 

ANGPTL4 DCN 0.2056 

COL1A2 NFKB1 0.2056 

NFKB1 NR2C2 0.2058 

CDK8 KCTD17 0.2062 

ISL1 SLC5A9 0.2064 

BMP4 PECAM1 0.2065 

GADD45B CDCP1 0.2066 

DCN KCNH2 0.2066 

BECN1 JAG1 0.2066 

NFKB1 WNT5A 0.2066 

NR6A1 TSTA3 0.2067 

SLC5A9 ANGPTL4 0.2067 

GJC1 ACTA2 0.2068 

ALPI ULK1 0.2070 

CHI3L1 NFKB1 0.2072 

SEPTIN4 WNT5A 0.2072 

ISL1 PTGFRN 0.2072 

ISL1 ANGPTL4 0.2074 

ALPI KCTD17 0.2075 

JAG1 LRRK2 0.2075 

GJB1 NANOG 0.2076 

COL1A2 PROX1 0.2077 

BMF HOXA10 0.2077 

NEU3 NFKB1 0.2077 

POR PROX1 0.2078 

ISL1 PECAM1 0.2079 

CASP1 TSC22D3 0.2079 

PECAM1 TLR2 0.2079 

ANGPTL4 FN1 0.2080 

KCTD17 SPDEF 0.2081 

ITGAM ANGPTL4 0.2082 

HOXA10 TTN 0.2082 

ANGPTL4 PECAM1 0.2083 

COL1A1 TLR2 0.2085 

COL1A1 TSTA3 0.2085 

BRIX1 TSTA3 0.2085 

IER3 IL2RB 0.2089 

ISL1 TLR2 0.2089 
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Gene 1 Gene 2 bresub error 

ANGPTL4 GRB7 0.2089 

ITGB2 IER3 0.2089 

PTK7 TSTA3 0.2091 

COL1A2 GJB1 0.2091 

SLC6A6 HOXA10 0.2091 

IL1R1 JAG1 0.2091 

COL1A2 TRAFD1 0.2093 

SLC34A2 ANGPTL4 0.2094 

TSTA3 WNT5A 0.2094 

ANGPTL4 MALL 0.2095 

CACNA1C ISL1 0.2097 

SLC5A11 DCN 0.2097 

SLC39A5 ANGPTL4 0.2097 

TLR2 TSTA3 0.2097 

CEACAM3 TSTA3 0.2098 

FGFR1 ANGPTL4 0.2098 

DDX11 TSTA3 0.2099 

BMP4 TRAFD1 0.2099 

APC ANGPTL4 0.2099 

NANOG TRAFD1 0.2100 

GJC1 GJB1 0.2100 

PTPN2 JAG1 0.2100 

CDCP1 CHI3L1 0.2100 

MEN1 TSTA3 0.2101 

CDK15 IER3 0.2102 

HOXA10 IGFBP3 0.2102 

NFKB1 TLR2 0.2102 

ISL1 KCNH2 0.2103 

ALPI MYO9B 0.2104 

WNT4 TSTA3 0.2104 

NFKB1 TNFRSF10A 0.2104 

ISL1 DPYSL3 0.2105 

WNT4 NFKB1 0.2105 

DDR2 TSTA3 0.2106 

SLC39A8 IER3 0.2107 

NANOG TSTA3 0.2107 

TLR5 TSTA3 0.2107 

GADD45B CHI3L1 0.2108 

Gene 1 Gene 2 bresub error 

BMP4 KCNH2 0.2108 

TGM2 ANGPTL4 0.2108 

PECAM1 RELA 0.2110 

SST TGFB2 0.2110 

NANOG TLR2 0.2111 

COL1A2 TLR3 0.2112 

PROX1 SEPTIN4 0.2112 

GJC1 KCNH2 0.2114 

BMP4 ITGAM 0.2117 

AQP7 IER3 0.2118 

FGFR1 POR 0.2118 

HOXA10 MAML1 0.2118 

BRIX1 NANOG 0.2119 

GJC1 RELA 0.2121 

JAG1 SYP 0.2121 

DDR2 NANOG 0.2122 

ANGPTL4 NANOG 0.2123 

NANOG SIRT1 0.2123 

PLA2G10 NR5A2 0.2123 

TLR2 WNT5A 0.2123 

GJB1 PECAM1 0.2124 

GADD45B JAG1 0.2124 

ITGAM GJB1 0.2124 

BMP4 GJC1 0.2125 

FOXK2 KCTD17 0.2125 

CACNA1C LEF1 0.2125 

ANGPTL4 KCNH2 0.2126 

HOXA10 SERPINA1 0.2126 

COL1A1 LEF1 0.2126 

ANGPTL4 TIMP3 0.2126 

DDR2 NFKB1 0.2126 

BMF IER3 0.2126 

HOXA10 ULK1 0.2127 

NANOG TIMP3 0.2128 

ANGPTL4 TLR2 0.2128 

LEF1 TLR2 0.2129 

HOXA10 SHH 0.2129 

MEIS1 TLR2 0.2129 
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Gene 1 Gene 2 bresub error 

TGM2 TSTA3 0.2130 

CDK15 HOXA10 0.2130 

PLA2G10 HES1 0.2131 

ANGPTL4 MLH1 0.2131 

SST HOXA13 0.2131 

MSI1 IER3 0.2131 

SLC5A11 TSTA3 0.2132 

ITGAM NFKB2 0.2132 

BMP4 BRIX1 0.2133 

DCN TSTA3 0.2133 

ITGAM SEPTIN4 0.2133 

COL1A1 PROX1 0.2134 

HOXA10 HOXA13 0.2134 

ANGPTL4 BRIX1 0.2134 

HOXA10 XRCC6 0.2134 

ALPI CHAC1 0.2137 

BMP4 NOTCH3 0.2137 

GADD45B IL1R1 0.2137 

GADD45B MEIS1 0.2138 

NFKB2 NANOG 0.2138 

HES1 MYO9B 0.2139 

BRIX1 TLR2 0.2139 

MSI1 KCTD17 0.2139 

CACNA1C GADD45B 0.2140 

GJC1 TRAFD1 0.2140 

LEF1 ANGPTL4 0.2140 

SST CDC25B 0.2141 

GJC1 NFKB2 0.2141 

GJC1 MAPK7 0.2141 

CA7 TJP1 0.2141 

SLC39A8 HOXA10 0.2142 

SCP2 TSC22D3 0.2143 

DDR2 TIMP3 0.2143 

HOXA10 LCT 0.2144 

BMP4 DPYSL3 0.2144 

JAG1 P2RX4 0.2144 

GJC1 PLCB4 0.2144 

COL1A1 GADD45B 0.2145 

Gene 1 Gene 2 bresub error 

PECAM1 TIMP3 0.2146 

ITGAM NANOG 0.2146 

NANOG REG1B 0.2147 

ANGPTL4 PROX1 0.2147 

ALPI SLCO2A1 0.2147 

PTGFRN NANOG 0.2148 

LATS2 COL1A2 0.2148 

CACNA1C ANGPTL4 0.2148 

ISL1 BRIX1 0.2148 

ISL1 TIMP3 0.2148 

IER3 LCT 0.2148 

NOS1 TLR2 0.2149 

ITGAM TRAFD1 0.2149 

GJC1 DCN 0.2149 

PRKCH NFKB1 0.2150 

GADD45B P2RX4 0.2151 

BMP4 DCN 0.2151 

MYO9B TJP1 0.2152 

ISL1 NFKB1 0.2152 

HRAS MYO9B 0.2152 

FGFR1 COL1A2 0.2153 

HOXA10 KCTD17 0.2153 

PLA2G10 HOXA10 0.2153 

POR TRAFD1 0.2154 

ANGPTL4 CGNL1 0.2154 

IL4R NOS2 0.2155 

COL1A2 TLR2 0.2155 

CA7 HES1 0.2155 

HOXD10 KCTD17 0.2155 

ALPI HOXA10 0.2155 

AQP7 HOXA10 0.2156 

GADD45B PDZK1IP1 0.2156 

NFKB2 TSTA3 0.2156 

EPHB4 TSTA3 0.2158 

ANGPTL4 SIRT1 0.2158 

NANOG TLR5 0.2158 

BMP4 NANOG 0.2158 

GUCA2B HOXA10 0.2158 
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Gene 1 Gene 2 bresub error 

CACNA1C NANOG 0.2159 

SLC34A2 TSTA3 0.2159 

POR KCNH2 0.2159 

GJC1 SLC5A9 0.2159 

TGFB2 CA7 0.2159 

MEIS1 TSTA3 0.2160 

PLA2G10 SLC2A13 0.2160 

ITGAM NFKB1 0.2161 

CA13 HOXA10 0.2161 

CD44 HOXA10 0.2161 

FAM129A TSTA3 0.2161 

GPX2 HOXA10 0.2162 

ATF4 CA7 0.2162 

MAML1 SREBF2 0.2164 

CACNA1C COL1A1 0.2164 

MEIS1 NFKB1 0.2164 

SIRT1 TIMP3 0.2165 

CGNL1 TSTA3 0.2165 

HRAS ULK1 0.2166 

DAPK1 COL1A2 0.2167 

ALPI FOXK2 0.2167 

CDCP1 LRRK2 0.2168 

ITGAM NOTCH3 0.2168 

PTK7 TLR2 0.2168 

ILF2 COL1A2 0.2169 

CHI3L1 NANOG 0.2169 

FN1 TSTA3 0.2170 

TGFBR2 JAG1 0.2170 

PECAM1 RAD52 0.2170 

BMP4 GJB1 0.2171 

RAD52 TLR2 0.2171 

IER3 NOTCH1 0.2171 

HRAS IER3 0.2172 

DPYSL3 NANOG 0.2172 

SPDEF ULK1 0.2172 

MAML1 SPDEF 0.2172 

CDH3 HOXA10 0.2172 

JAG1 PDZK1IP1 0.2173 

Gene 1 Gene 2 bresub error 

RELA TSTA3 0.2173 

COL1A1 TLR3 0.2173 

ITGAM COL1A2 0.2174 

KCNH2 NANOG 0.2174 

HOXA10 TNK2 0.2174 

IER3 PTGIR 0.2174 

SLC10A2 ALPI 0.2175 

IER3 PLIN3 0.2175 

CA7 PRKCI 0.2175 

ISL1 ITGAM 0.2175 

ANXA5 HOXA10 0.2175 

FFAR4 HOXA10 0.2175 

ANGPTL4 WNT5A 0.2176 

CDCP1 NFKB1 0.2176 

DDIT4 TSTA3 0.2176 

SST IL2RB 0.2176 

TGFB2 HOXA10 0.2176 

CACNA1C DCN 0.2176 

COL1A1 LATS2 0.2177 

ALPI MAML1 0.2177 

GSTA4 JAG1 0.2178 

BRIX1 DCN 0.2178 

SLC39A8 SST 0.2178 

CA1 CDCP1 0.2178 

SLC5A11 NANOG 0.2178 

ADAM10 CA7 0.2179 

ISL1 RAD52 0.2179 

CHAC1 HOXA10 0.2179 

CACNA1C COL1A2 0.2179 

AQP7 SLCO2A1 0.2179 

FOXP4 TSTA3 0.2179 

LPAR1 SPDEF 0.2180 

IER3 PTPN22 0.2180 

GADD45B TGFBR2 0.2180 

CACNA1C DDR2 0.2181 

ISL1 NANOG 0.2181 

NANOG NR6A1 0.2182 

ILF2 TLR2 0.2182 
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Gene 1 Gene 2 bresub error 

POR TSTA3 0.2182 

HRAS HOXA10 0.2183 

MYO9B SREBF2 0.2183 

ADAMTS4 COL1A2 0.2183 

ITGAM PTGFRN 0.2183 

GJC1 SEPTIN4 0.2184 

COL1A1 ILF2 0.2184 

ANGPTL4 EPHB4 0.2184 

NFKB2 KCNH2 0.2184 

MAML1 XRCC6 0.2184 

PLS3 JAG1 0.2184 

HOXA13 PRKCI 0.2184 

CA7 CD44 0.2185 

CA3 IER3 0.2185 

MAML1 SHH 0.2185 

CHI3L1 JAG1 0.2185 

ATF4 HOXA13 0.2185 

IL18 TJP1 0.2185 

MYC ANGPTL4 0.2185 

ITGAM TLR5 0.2186 

DCN TIMP3 0.2186 

MALL TSTA3 0.2186 

FOXA1 JAG1 0.2187 

ANGPTL4 DDR2 0.2187 

DPYSL3 KCNH2 0.2188 

CASP4 JAG1 0.2188 

ADAM10 MYO9B 0.2188 

BMF FGF5 0.2188 

CACNA1C PECAM1 0.2188 

ANGPTL4 NOTCH3 0.2188 

BMF PRKCI 0.2189 

ATF4 ULK1 0.2189 

PRNP ANGPTL4 0.2189 

JAG1 TSC22D3 0.2189 

IER3 SPDEF 0.2189 

GJC1 SLC5A11 0.2189 

ABCG5 COL1A2 0.2190 

ALPI FOXD2 0.2191 

Gene 1 Gene 2 bresub error 

IER3 TNFRSF10D 0.2191 

ITGAM SLC5A9 0.2191 

HOXA13 SREBF2 0.2191 

ITGB2 IL2RB 0.2191 

CA7 CXCL2 0.2191 

SST PLIN3 0.2192 

TGFB2 IL4R 0.2192 

CA3 HOXA10 0.2193 

NFKB1 SLC26A6 0.2193 

GJC1 PTGFRN 0.2193 

BMF ATF4 0.2193 

PRKACA TSTA3 0.2194 

HRAS SLCO2A1 0.2194 

PRKCI ULK1 0.2194 

COL1A2 FN1 0.2194 

MSI1 HOXA10 0.2194 

HOXA13 XRCC6 0.2194 

GJC1 ANGPTL4 0.2195 

ISL1 NOTCH3 0.2195 

NOS1 TSTA3 0.2195 

FGFR1 GJC1 0.2196 

TGFB2 SLCO2A1 0.2196 

HOXA13 SHH 0.2196 

SLC10A2 SPDEF 0.2197 

FGF5 ULK1 0.2197 

MSI1 SLC2A13 0.2197 

HAS2 HOXA10 0.2197 

HRAS SST 0.2197 

APOB JAG1 0.2197 

CA7 SREBF2 0.2198 

IER3 IL4R 0.2198 

NFKB2 COL1A2 0.2199 

BMF XRCC6 0.2199 

ALPI IL4R 0.2199 

PTGFRN HOXA10 0.2200 

ULK1 XRCC6 0.2200 

SHH ULK1 0.2200 

DDX11 NANOG 0.2200 
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Gene 1 Gene 2 bresub error 

LEF1 TSTA3 0.2200 

SIRT1 TSTA3 0.2200 

MSI1 SLCO2A1 0.2201 

ANGPTL4 DDX11 0.2201 

HOXA10 SMAD3 0.2201 

NOS1 ANGPTL4 0.2201 

SLC9A2 HOXA10 0.2201 

POR GJB1 0.2201 

CDK7 HOXA10 0.2202 

HRAS IL4R 0.2202 

PLA2G10 FUT2 0.2202 

RBP4 HOXA10 0.2202 

COL1A1 SIRT1 0.2203 

FGF5 HOXA10 0.2203 

BMP4 SIRT1 0.2203 

COL1A2 NANOG 0.2203 

SLC39A5 HOXA10 0.2203 

GADD45B APOB 0.2203 

KCTD17 XRCC6 0.2203 

DAB2IP IL23R 0.2203 

MSI1 CA7 0.2204 

TJP1 ULK1 0.2204 

TP63 HOXA10 0.2204 

HOXA10 SPDEF 0.2204 

Gene 1 Gene 2 bresub error 

ITGAL HOXA10 0.2204 

ACKR2 COL1A2 0.2204 

SLC10A2 IER3 0.2204 

HRAS FOXK2 0.2204 

CD44 HOXA13 0.2205 

HOXA10 SLC16A4 0.2205 

NPAT HOXA10 0.2205 

MSI1 SST 0.2205 

CACNA1C HOXA10 0.2206 

FUT2 KCTD17 0.2206 

PLA2G10 REST 0.2206 

HOXA10 PLIN3 0.2206 

GJC1 NANOG 0.2206 

TGFBR2 COL1A2 0.2206 

CD44 ULK1 0.2206 

ATF4 TNK2 0.2206 

SERPINB2 JAG1 0.2206 

TGFB2 FOXD2 0.2207 

TNK2 XRCC6 0.2207 

CA7 SMAD3 0.2207 

SLC2A13 XRCC6 0.2207 

CASP1 CDCP1 0.2208 

SST TNFRSF10D 0.2208 

SREBF2 ULK1 0.2208 
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Table S13. Top 500 low-ENL Three-Gene LDA Classifiers. The top 500 three-gene linear discriminant analysis 
classifiers and their respective misclassification rate in flaxseed lignan supplement vs placebo treatment in low-ENL 
excreters. 

Gene 1 Gene 2 Gene 3 
bresub 
error 

CDH3 SEPTIN4 TSTA3 0.1427 
PLA2G10 HOXA13 ULK1 0.1429 
PLA2G10 HOXA13 MAML1 0.1429 
FAM129A SEPTIN4 TSTA3 0.1450 
CACNB4 RELA TSTA3 0.1465 
NANOG RELA TSTA3 0.1468 
CYP4F3 HOXA13 KCTD17 0.1523 

POR NFKB1 TRAFD1 0.1537 
RELA SEPTIN4 TSTA3 0.1537 
WNT4 RELA TSTA3 0.1540 
GPX2 PLA2G10 MAML1 0.1542 

PLA2G10 FOXD2 MAML1 0.1547 
NFKB1 TRAFD1 TSTA3 0.1551 
CDK8 PLA2G10 MAML1 0.1557 
FOXP4 SEPTIN4 TSTA3 0.1565 

PPAP2B SEPTIN4 TSTA3 0.1570 
NFKB2 SEPTIN4 TSTA3 0.1576 

PLA2G10 HOXA13 NR5A2 0.1577 
ANGPTL4 RELA TSTA3 0.1580 

RELA TRAFD1 TSTA3 0.1581 
PECAM1 SEPTIN4 TSTA3 0.1581 
SEPTIN4 TRAFD1 TSTA3 0.1583 
PLA2G10 FOXD2 HOXA13 0.1584 
PLA2G10 CYP4F3 HOXA13 0.1587 

RELA SLC1A4 TSTA3 0.1588 
PLA2G10 MAML1 PRKCE 0.1590 
PLA2G10 HOXA13 SLCO2A1 0.1591 

PTK7 RELA TSTA3 0.1595 
PLA2G10 CHAC1 HOXA13 0.1596 
PLA2G10 FOXK2 MAML1 0.1596 
SLC34A2 SEPTIN4 TSTA3 0.1598 

ANGPTL4 IGF2BP1 RELA 0.1600 
CACNA1C DDIT4 RPSA 0.1600 
PLA2G10 MAML1 NR5A2 0.1600 
PLA2G10 HOXA13 PRKCE 0.1602 

CDK8 PLA2G10 HOXA13 0.1602 
GEMIN6 TRAFD1 TSTA3 0.1608 
PLA2G10 FOXK2 HOXA13 0.1609 

Gene 1 Gene 2 Gene 3 
bresub 
error 

FN1 RELA TSTA3 0.1609 
PLA2G10 FFAR4 MAML1 0.1612 

RBP4 SEPTIN4 TSTA3 0.1612 
ANGPTL4 SEPTIN4 TSTA3 0.1613 

DCN RELA TSTA3 0.1614 
PLA2G10 HOXA13 REST 0.1614 

POR SEPTIN4 TSTA3 0.1615 
NOD2 ANGPTL4 RELA 0.1615 
POR GJB1 SEPTIN4 0.1616 

FAM129A COL1A2 TLR3 0.1619 
DEFA6 HOXA13 KCTD17 0.1619 
BMP4 ANGPTL4 RELA 0.1620 

SLC5A1 SEPTIN4 TSTA3 0.1620 
PLA2G10 PRKCE ULK1 0.1620 
KDM4B PLA2G10 MAML1 0.1621 
CCND1 SEPTIN4 TSTA3 0.1624 

SEPTIN4 TNFRSF10A TSTA3 0.1625 
MSI1 PLA2G10 MAML1 0.1627 
ISL1 PECAM1 TSTA3 0.1627 

FGFR1 TRAFD1 TSTA3 0.1627 
RELA SLC16A4 TSTA3 0.1628 
FOXP4 ANGPTL4 RELA 0.1631 

PLA2G10 FOXK2 ULK1 0.1631 
PLA2G10 FOXD2 ULK1 0.1632 
COL1A2 DDIT4 RPSA 0.1632 

APC SEPTIN4 TSTA3 0.1632 
IGF2BP1 RELA TSTA3 0.1634 
COL1A2 NFKB1 TLR3 0.1635 

CDK8 PLA2G10 ULK1 0.1641 
ANGPTL4 KIT RELA 0.1641 

HOXA9 NFKB1 TSTA3 0.1643 
SLC34A2 RELA TSTA3 0.1643 
SLC39A5 SEPTIN4 TSTA3 0.1644 

MSI1 HOXA13 KCTD17 0.1645 
PPM1D SEPTIN4 TSTA3 0.1645 

CACNA1C NFKB1 TRAFD1 0.1646 
ANGPTL4 EPHB4 RELA 0.1648 

CGNL1 RELA TSTA3 0.1648 
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Gene 1 Gene 2 Gene 3 
bresub 
error 

WNT4 ANGPTL4 RELA 0.1648 
HOXA9 NFKB1 TRAFD1 0.1649 

PLA2G10 FOXO3 HOXA13 0.1650 
GPX2 PLA2G10 ULK1 0.1651 

KDM4B PLA2G10 HOXA13 0.1651 
FOXK2 HOXA13 KCTD17 0.1653 

HOXA13 NFKB1 TSTA3 0.1653 
FOXO3 HOXA13 KCTD17 0.1654 

LEF1 NFKB1 TRAFD1 0.1657 
FAM129A PROX1 TLR3 0.1657 
PLA2G10 PRKCE SLC2A13 0.1657 
SEPTIN4 TSC2 TSTA3 0.1657 

CDK7 SEPTIN4 TSTA3 0.1657 
POR ANGPTL4 SEPTIN4 0.1658 

DDIT4 RPSA TIMP3 0.1659 
PRKACA RELA TSTA3 0.1659 
PLA2G10 HOXA13 HOXA9 0.1659 

ISL1 RELA TSTA3 0.1661 
NFKB2 RELA TSTA3 0.1662 

POR GJB1 PECAM1 0.1662 
SST PTPN22 SPDEF 0.1662 
POR PECAM1 SEPTIN4 0.1663 

ACTG2 SEPTIN4 TSTA3 0.1663 
PRKCH NFKB1 TRAFD1 0.1663 
ITGAL SEPTIN4 TSTA3 0.1664 
NOS1 TRAFD1 TSTA3 0.1664 

FAM129A DDIT4 TSTA3 0.1664 
KDM4B PLA2G10 ULK1 0.1664 

PTK7 SEPTIN4 TSTA3 0.1665 
SEPTIN4 TFAP2C TSTA3 0.1666 

NOD2 GJB1 RELA 0.1667 
DOT1L RELA TSTA3 0.1668 
LPAR4 SEPTIN4 TSTA3 0.1668 
LEF1 NFKB1 TSTA3 0.1668 

FOXP4 ISL1 TSTA3 0.1669 
VNN1 HOXA13 KCTD17 0.1669 
NOS1 RELA TSTA3 0.1670 
MSI1 PLA2G10 ULK1 0.1670 

NOD2 RELA WNT5A 0.1671 
BRIX1 RELA TSTA3 0.1671 
APC PROX1 TSTA3 0.1672 

Gene 1 Gene 2 Gene 3 
bresub 
error 

HOXD13 SEPTIN4 TSTA3 0.1673 
EPHB4 NFKB1 TRAFD1 0.1673 

IGF2BP1 SEPTIN4 TSTA3 0.1673 
LPAR4 PECAM1 TSTA3 0.1674 
KDM4B PLA2G10 SLC2A13 0.1674 
FOXP4 RELA TSTA3 0.1674 

NANOG TRAFD1 TSTA3 0.1675 
PRKCH SEPTIN4 TSTA3 0.1675 

ISL1 TRAFD1 TSTA3 0.1677 
MSI1 PLA2G10 HOXA13 0.1677 
MSH3 PECAM1 TSTA3 0.1677 
FGFR1 POR TRAFD1 0.1679 
DDIT4 REL RPSA 0.1679 
CDH3 ISL1 TSTA3 0.1679 

ANGPTL4 PECAM1 TSTA3 0.1680 
ISL1 ANGPTL4 TSTA3 0.1680 

SEPTIN4 TSTA3 WNT5A 0.1682 
PLA2G10 MAML1 PIK3CA 0.1683 

CDH3 PECAM1 TSTA3 0.1683 
POR ANGPTL4 PECAM1 0.1684 

PLA2G10 HOXA10 MAML1 0.1684 
PLCB4 SEPTIN4 TSTA3 0.1684 

PLA2G10 HOXA13 TNK2 0.1684 
FAM129A TRAFD1 TSTA3 0.1685 

DDIT4 RPSA TLR2 0.1685 
NR2C2 PECAM1 TSTA3 0.1685 
ALPI IER3 SPDEF 0.1685 
GPX2 PLA2G10 SLC2A13 0.1686 

COL1A2 NFKB1 TSTA3 0.1686 
FGFR1 NANOG TSTA3 0.1687 
CDH3 TRAFD1 TSTA3 0.1688 

HMGCL SEPTIN4 TSTA3 0.1689 
ACTA2 ANGPTL4 RELA 0.1690 
NFKB1 RAD52 TRAFD1 0.1690 

SST ALPI SPDEF 0.1691 
BMP4 NOD2 RELA 0.1691 
FGFR1 POR PECAM1 0.1691 
RELA TSTA3 WNT5A 0.1691 

NFKB1 TLR2 TRAFD1 0.1691 
DDIT4 TRAFD1 TSTA3 0.1692 

FAM129A PROX1 TSTA3 0.1693 



 94

Gene 1 Gene 2 Gene 3 
bresub 
error 

HOXD13 ANGPTL4 RELA 0.1694 
IL1R2 SEPTIN4 TSTA3 0.1695 
TREH ANGPTL4 RELA 0.1695 
ISL1 WNT4 TSTA3 0.1695 

FAM129A GEMIN6 TSTA3 0.1696 
APC FGFR1 TSTA3 0.1696 
GPX2 PLA2G10 HOXA13 0.1697 

ANGPTL4 CACNB4 RELA 0.1697 
PDE4C SEPTIN4 TSTA3 0.1698 

APC PPAP2B TSTA3 0.1698 
LEF1 DDIT4 RPSA 0.1698 

NFKB2 ANGPTL4 RELA 0.1699 
NFKB1 TIMP3 TRAFD1 0.1699 

FAM129A TLR3 TSTA3 0.1700 
PLA2G10 PRKCE REST 0.1700 

APC NFKB1 TSTA3 0.1701 
SEPTIN4 TSTA3 ZBTB33 0.1701 

GJB1 SEPTIN4 TFAP2C 0.1701 
PLA2G10 MYO9B ULK1 0.1701 

NFKB1 RELA TSTA3 0.1701 
ITGB2 SST SPDEF 0.1702 
BRIX1 NFKB1 TSTA3 0.1703 

PECAM1 RELA TSTA3 0.1703 
BCL2 ANGPTL4 RELA 0.1703 

HOXA13 KCTD17 NOS2 0.1704 
LEF1 RELA TSTA3 0.1704 
ALPI HOXA13 SPDEF 0.1704 
NOS1 NFKB1 TRAFD1 0.1705 

LPAR4 NFKB1 TSTA3 0.1705 
FAM129A FGFR1 TSTA3 0.1705 
GEMIN6 NFKB1 TSTA3 0.1706 

APC ISL1 TSTA3 0.1706 
GJB1 SEPTIN4 TSTA3 0.1708 

FAM129A LEF1 TSTA3 0.1709 
ANGPTL4 MSH3 RELA 0.1709 

ITGB2 IER3 NR5A2 0.1709 
POLB SEPTIN4 TSTA3 0.1710 

NFKB1 OGG1 TSTA3 0.1710 
PLA2G10 PIK3CA ULK1 0.1710 
FAM129A POR SEPTIN4 0.1711 

PROX1 SEPTIN4 TSTA3 0.1712 

Gene 1 Gene 2 Gene 3 
bresub 
error 

HOXB8 PECAM1 TSTA3 0.1714 
CDK8 PLA2G10 REST 0.1714 

PLA2G10 FFAR4 ULK1 0.1714 
APC SLC6A20 TSTA3 0.1714 
TP63 NFKB1 TSTA3 0.1714 

ANGPTL4 MAPK7 RELA 0.1715 
PECAM1 TSTA3 WNT5A 0.1715 

POR SEPTIN4 TRAFD1 0.1715 
PLA2G10 FFAR4 HOXA13 0.1715 

NOD2 SEPTIN4 TSTA3 0.1715 
POR NFKB1 OGG1 0.1715 

FAM129A WNT4 TSTA3 0.1716 
WNT4 SEPTIN4 TSTA3 0.1716 

COL1A2 CTDSPL NFKB1 0.1716 
NFKB1 PROX1 TSTA3 0.1716 
PTAFR RELA TSTA3 0.1717 
NFKB1 PPAP2B TSTA3 0.1717 

SLC10A2 SST SPDEF 0.1718 
ISL1 POR PECAM1 0.1718 

ANGPTL4 MLH1 RELA 0.1719 
PTAFR SEPTIN4 TSTA3 0.1719 

ANGPTL4 RELA WNT5A 0.1720 
APC PTK7 TSTA3 0.1720 

NFKB1 NR2C2 TSTA3 0.1720 
ANGPTL4 TRAFD1 TSTA3 0.1720 
PLA2G10 FOXD2 REST 0.1720 

CDK8 PLA2G10 SLC2A13 0.1721 
POR NFKB1 TSTA3 0.1721 

NFKB1 REL TRAFD1 0.1721 
ISL1 SEPTIN4 TSTA3 0.1721 

ITGB2 IER3 SPDEF 0.1721 
ISL1 POR ANGPTL4 0.1721 

NOS1 NFKB1 TSTA3 0.1721 
PLA2G10 MAML1 TP53 0.1721 

NR2C2 RELA TSTA3 0.1722 
FAM129A PTK7 TSTA3 0.1723 

PTAFR ANGPTL4 RELA 0.1723 
FOXP4 POR SEPTIN4 0.1723 

ANGPTL4 RELA TLR5 0.1723 
HOXA13 IL4R KCTD17 0.1724 
GEMIN6 PTK7 TSTA3 0.1724 
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Gene 1 Gene 2 Gene 3 
bresub 
error 

GRB7 NFKB1 TSTA3 0.1724 
PLA2G10 JAK2 MAML1 0.1724 

ISL1 NR2C2 TSTA3 0.1725 
POR NR2C2 PECAM1 0.1725 

SLC1A4 TRAFD1 TSTA3 0.1726 
NANOG RELA TLR2 0.1726 

NOS1 SEPTIN4 TSTA3 0.1726 
APC ANGPTL4 TSTA3 0.1726 

PECAM1 TLR5 TSTA3 0.1727 
POR CTDSPL SEPTIN4 0.1727 

RELA TLR2 TRAFD1 0.1728 
KDM4B PLA2G10 REST 0.1728 

PLA2G10 NR5A2 ULK1 0.1728 
CACNA2D1 TRAFD1 TSTA3 0.1729 

NFKB1 PTK7 TSTA3 0.1729 
DDIT4 RPSA TSTA3 0.1729 
FOXD2 HOXA13 KCTD17 0.1730 

ANGPTL4 DCN RELA 0.1730 
POR WNT4 GJB1 0.1730 
ISL1 NFKB2 TSTA3 0.1730 

ANGPTL4 PECAM1 RELA 0.1730 
PLA2G10 MAML1 POU2F3 0.1731 

TGFB2 ALPI SPDEF 0.1731 
BRIX1 NFKB1 TRAFD1 0.1731 
BRIX1 TRAFD1 TSTA3 0.1732 

HOXC6 ANGPTL4 RELA 0.1733 
POR CTDSPL DDIT4 0.1733 

PRKACA NFKB1 TSTA3 0.1733 
GJC1 ANGPTL4 RELA 0.1733 
SAT2 PECAM1 TSTA3 0.1734 

MALL PECAM1 TSTA3 0.1734 
PLA2G10 FOXK2 REST 0.1735 
GEMIN6 RELA TSTA3 0.1735 
KCNH2 PECAM1 TSTA3 0.1735 

CACNA1C CTDSPL NFKB1 0.1735 
SLC6A20 TRAFD1 TSTA3 0.1736 

POR COL1A2 NFKB1 0.1736 
NFKB1 SLC16A4 TSTA3 0.1736 
LPAR1 CDC25B SPDEF 0.1736 
FGFR1 RELA TSTA3 0.1736 

PLA2G10 CHAC1 PRKCE 0.1737 

Gene 1 Gene 2 Gene 3 
bresub 
error 

NFKB2 PECAM1 TSTA3 0.1737 
NFKB1 SLC1A4 TSTA3 0.1737 

PLA2G10 HOXA10 HOXA13 0.1738 
PLA2G10 JAK2 ULK1 0.1738 
ITGAM SEPTIN4 TSTA3 0.1738 

C11orf30 SEPTIN4 TSTA3 0.1738 
FGFR1 PECAM1 TSTA3 0.1738 

PLA2G10 JAK2 SLC2A13 0.1738 
ISL1 POR GJB1 0.1738 

FOXP4 PECAM1 TSTA3 0.1738 
ISL1 NOD2 TSTA3 0.1738 

SLC27A2 SEPTIN4 TSTA3 0.1738 
APC TRAFD1 TSTA3 0.1738 

FAM129A NR2C2 TSTA3 0.1739 
ISL1 PLCB4 TSTA3 0.1739 
BST1 ANGPTL4 RELA 0.1740 

SLC31A1 NFKB1 TRAFD1 0.1740 
SEPTIN4 TLR2 TSTA3 0.1740 
FOXP4 WNT4 TSTA3 0.1741 

ISL1 MALL TSTA3 0.1741 
FGFR1 POR WNT4 0.1742 

ANGPTL4 FN1 RELA 0.1742 
GEMIN6 SLC34A2 TSTA3 0.1742 
COL1A2 RPSA TLR3 0.1742 

BTD NFKB1 TSTA3 0.1742 
PLA2G10 BCL2L13 MAML1 0.1743 
COL1A2 NFKB1 TRAFD1 0.1743 
PTGFRN NFKB1 TSTA3 0.1743 

FAM129A CDH5 TSTA3 0.1743 
SLC31A1 SEPTIN4 TSTA3 0.1743 
HOXB8 PLCB4 TSTA3 0.1743 

PLA2G10 HOXA13 KCTD17 0.1744 
POLB NFKB1 TSTA3 0.1744 

ACSL4 SEPTIN4 TSTA3 0.1744 
GJB1 TNFRSF10A  SEPTIN4 0.1744 

WNT4 GJB1 RELA 0.1744 
FGFR1 WNT4 TSTA3 0.1744 
IER3 PTPN22 SPDEF 0.1744 

CACNA2D1 RELA TSTA3 0.1744 
FAM129A SLC1A4 TSTA3 0.1744 

TGFB2 HOXA13 KCTD17 0.1745 
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Gene 1 Gene 2 Gene 3 
bresub 
error 

HOXA13 KCTD17 MYO9B 0.1745 
POR CTDSPL NFKB1 0.1745 

CSPG5 ANGPTL4 RELA 0.1746 
PLA2G10 TGFB2 HOXA13 0.1746 
FAM129A BRIX1 TSTA3 0.1746 

CA5B PECAM1 TSTA3 0.1746 
ITGAM ANGPTL4 RELA 0.1746 

FAM129A TGM2 TSTA3 0.1746 
CCND1 NFKB1 TSTA3 0.1746 
FGFR1 SEPTIN4 TSTA3 0.1746 
MYC ANGPTL4 RELA 0.1746 

DOT1L NFKB1 TSTA3 0.1746 
POR BRIX1 NFKB1 0.1747 
GJC1 NOD2 RELA 0.1747 

PLA2G10 HOXA13 POU2F3 0.1747 
FOXP4 ANGPTL4 TSTA3 0.1747 

PLA2G10 LTBP1 SLC2A13 0.1748 
HOXA13 KCTD17 MAPK13 0.1748 
COL1A2 CTDSPL DDIT4 0.1748 

ISL1 TSTA3 WNT5A 0.1748 
SEPTIN4 TLR5 TSTA3 0.1749 
SLC34A2 TRAFD1 TSTA3 0.1749 

APC DDIT4 TSTA3 0.1749 
RELA SEPTIN4 TLR2 0.1749 

PLA2G10 ALCAM FUT2 0.1749 
PLA2G10 HOXA13 MYO9B 0.1750 

LDHB SEPTIN4 TSTA3 0.1750 
CDH3 ANGPTL4 TSTA3 0.1750 

SLC2A10 NFKB1 TSTA3 0.1750 
GJB1 IGF2BP1 RELA 0.1750 

FGFR2 SEPTIN4 TSTA3 0.1750 
PTK7 RELA TLR2 0.1751 
POR NFKB1 NR2C2 0.1751 

WNT4 ANGPTL4 TSTA3 0.1751 
PLA2G10 FOXK2 SLC2A13 0.1751 
PECAM1 PPAP2B TSTA3 0.1751 

WNT4 RELA WNT5A 0.1751 
GEMIN6 SEPTIN4 TSTA3 0.1752 

POR SLC5A1 SEPTIN4 0.1752 
CTDSPL DDIT4 TLR2 0.1752 
HOXA13 MAML1 SPDEF 0.1752 

Gene 1 Gene 2 Gene 3 
bresub 
error 

NANOG SEPTIN4 TSTA3 0.1752 
PLA2G10 SLC2A13 SLC7A7 0.1752 

FGFR1 NOS1 TSTA3 0.1753 
GJC1 ISL1 TSTA3 0.1753 

FAM129A PRKACA TSTA3 0.1753 
ISL1 TNFRSF10A TSTA3 0.1754 
POR SLC31A1 SEPTIN4 0.1754 
POR HOXA9 NFKB1 0.1754 
DCN TRAFD1 TSTA3 0.1754 

DAB2IP NFKB1 TSTA3 0.1754 
PRKACA TRAFD1 TSTA3 0.1754 
SLC10A2 ALPI SPDEF 0.1754 

DDR2 NFKB1 TSTA3 0.1754 
GJC1 POR GJB1 0.1754 
GPX2 PLA2G10 CHAC1 0.1754 
ALPI HOXA13 KCTD17 0.1754 

NFKB1 TNF TRAFD1 0.1755 
EPHB4 RELA WNT5A 0.1755 

ISL1 SAT2 TSTA3 0.1755 
FAM129A RAD52 TLR3 0.1755 

APC SLC1A4 TSTA3 0.1756 
CDK8 HOXA13 KCTD17 0.1756 
LEF1 POR NFKB1 0.1756 
ISL1 NANOG TSTA3 0.1756 

PLA2G10 FOXD2 SLC2A13 0.1756 
ISL1 CACNB4 TSTA3 0.1756 
SST HOXA13 SPDEF 0.1756 

NFKB1 PROX1 TRAFD1 0.1757 
COL1A2 NFKB1 RELA 0.1757 
FOXP4 TRAFD1 TSTA3 0.1757 
LEF1 RELA TLR2 0.1758 
XIST SEPTIN4 TSTA3 0.1758 

PLA2G10 HOXA9 NR5A2 0.1758 
APC PDE4C TSTA3 0.1758 
ISL1 SLC34A2 TSTA3 0.1759 

NFKB1 TLR3 TSTA3 0.1759 
SEPTIN4 TLR3 TSTA3 0.1759 

SST CDC25B SPDEF 0.1759 
DCN SEPTIN4 TSTA3 0.1759 
POR NFKB1 RAD52 0.1759 

PLA2G10 SLC7A7 ULK1 0.1759 



 97

Gene 1 Gene 2 Gene 3 
bresub 
error 

BRIX1 DDIT4 TSTA3 0.1759 
PLA2G10 CYP4F3 ULK1 0.1759 

CDK7 NFKB1 TSTA3 0.1759 
PLCE1 NFKB1 TSTA3 0.1760 

PLA2G10 HOXA10 ULK1 0.1760 
SEPTIN4 SLC5A3 TSTA3 0.1760 
NFKB2 TRAFD1 TSTA3 0.1760 
FGFR1 LPAR4 TSTA3 0.1760 

ANGPTL4 GJB1 RELA 0.1760 
ANGPTL4 NOTCH3 RELA 0.1760 
SLC39A8 HOXA13 KCTD17 0.1760 

LEF1 DDIT4 TSTA3 0.1760 
CACNA1C LEF1 NFKB1 0.1761 

NOD2 POR ANGPTL4 0.1761 
ITGAM PECAM1 TSTA3 0.1761 

POR NFKB1 REG1B 0.1761 
NFKB1 TNFRSF10A TSTA3 0.1761 
MMP1 NFKB1 TSTA3 0.1761 

PLA2G10 PRKCE SLCO2A1 0.1761 
BCL2L1 NFKB1 TSTA3 0.1761 
FGFR1 PPAP2B TSTA3 0.1762 
POR CDH5 SEPTIN4 0.1762 

ANGPTL4 SEPTIN4 TFAP2C 0.1762 
PLA2G10 POU2F3 ULK1 0.1762 

FGFR1 PTK7 TSTA3 0.1762 
NFKB2 WNT4 TSTA3 0.1763 

CEACAM19 SEPTIN4 TSTA3 0.1763 
LEF1 COL1A2 NFKB1 0.1763 
NEU3 SEPTIN4 TSTA3 0.1763 

PLA2G10 HOXA13 JAK2 0.1763 
POR SLC34A2 SEPTIN4 0.1763 

CACNA1C FAM129A SEPTIN4 0.1763 
CACNA2D1 SEPTIN4 TSTA3 0.1763 

SLC5A9 NFKB1 TRAFD1 0.1763 
HEY1 SEPTIN4 TSTA3 0.1763 
ISL1 PYGO2 TSTA3 0.1764 

CDK8 PLA2G10 CHAC1 0.1764 
CGNL1 RELA TLR2 0.1764 
ITGB2 CDC25B IER3 0.1764 
NFKB1 OGG1 TIMP3 0.1764 
FOXP4 GEMIN6 TSTA3 0.1764 

Gene 1 Gene 2 Gene 3 
bresub 
error 

HOXB8 NOD2 TSTA3 0.1764 
BRIX1 DDIT4 RPSA 0.1764 
NFKB1 PDE4C TSTA3 0.1764 

PPAP2A SEPTIN4 TSTA3 0.1764 
SEPTIN4 SIRT1 TSTA3 0.1764 
PECAM1 TRAFD1 TSTA3 0.1764 
GEMIN6 NFKB2 TSTA3 0.1765 
KDM4A PLA2G10 ULK1 0.1765 

POR RAD52 SEPTIN4 0.1765 
GJC1 SEPTIN4 TSTA3 0.1765 
ISL1 IGF2BP1 TSTA3 0.1765 

CDH5 SEPTIN4 TSTA3 0.1766 
CHGA SEPTIN4 TSTA3 0.1766 
GPX2 PLA2G10 SLCO2A1 0.1766 

ANGPTL4 NANOG RELA 0.1766 
POR NFKB1 SLC1A4 0.1766 
ID3 SEPTIN4 TSTA3 0.1766 

FAM129A PPAP2B TSTA3 0.1766 
BTD PECAM1 TSTA3 0.1766 

IGF2BP1 PECAM1 TSTA3 0.1766 
POR PRKACA NFKB1 0.1766 

BRIX1 SEPTIN4 TSTA3 0.1766 
NOD2 POR GJB1 0.1766 
POR MALL PECAM1 0.1767 

ANGPTL4 KCNH2 RELA 0.1767 
ACSL4 ISL1 TSTA3 0.1767 

PLA2G10 BCL2L13 SLC2A13 0.1767 
MAPK7 RELA TSTA3 0.1767 

SLC25A36 SEPTIN4 TSTA3 0.1768 
PLA2G10 GCLM HOXA13 0.1768 

MSI1 PLA2G10 CHAC1 0.1768 
SEPTIN4 TSTA3 ZNF365 0.1768 
PPAP2A ANGPTL4 RELA 0.1768 

APC IGF2BP1 TSTA3 0.1768 
PLCB4 PECAM1 TSTA3 0.1768 
NOS1 POR NFKB1 0.1769 

PLA2G10 HMGCR HOXA13 0.1769 
DOT1L FAM129A TSTA3 0.1769 
NFKB1 REG1B TRAFD1 0.1769 
DDIT4 PROX1 RPSA 0.1769 

ISL1 IL23R TSTA3 0.1769 
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Gene 1 Gene 2 Gene 3 
bresub 
error 

HOXB8 POR ANGPTL4 0.1769 
APC WNT4 TSTA3 0.1769 

FAM129A ISL1 TSTA3 0.1769 
CTDSPL NFKB1 TIMP3 0.1769 

FAM129A DDX11 TSTA3 0.1769 
WNT4 PECAM1 TSTA3 0.1769 
LEF1 NFKB1 TIMP3 0.1769 

Gene 1 Gene 2 Gene 3 
bresub 
error 

MALL RELA TSTA3 0.1769 
WNT4 TSTA3 WNT5A 0.1769 

PRKCH NFKB1 TLR3 0.1770 
POR NFKB1 SLC26A6 0.1770 

PLA2G10 CHAC1 FOXD2 0.1770 
DDIT4 SEPTIN4 TSTA3 0.1770 

PLA2G10 PLAU HOXA13 0.1770 
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Table S14. Frequencies of Top 500 Three-Gene Classifiers. Frequencies of genes participating in the top 500 three-
gene linear discriminant analysis classifiers supplement vs placebo. 



 

Gene Low ENL High ENL 
ABCC1 0 1 
ABCG5 0 1 
ACADS 0 2 
ACSL4 2 4 
ACTA2 1 0 
ACTG2 1 0 

ADAM17 0 2 
AIFM2 0 3 

ALCAM 1 0 
ALOX15 0 2 

ALPI 6 2 
ANGPTL4 48 0 

APC 15 0 
APEX1 0 1 
AQP11 0 4 
AQP7 0 2 
BAK1 0 3 
BCL2 1 7 

BCL2L1 1 0 
BCL2L13 2 0 
BCL2L14 0 5 
BDKRB2 0 1 

BIRC5 0 2 
BMF 0 2 
BMI1 0 2 
BMP4 2 3 
BRIX1 9 1 
BST1 1 4 
BTD 2 1 

C11orf30 1 0 
CA14 0 4 
CA5B 1 0 

CACNA1C 5 0 
CACNA2D1 3 1 

CACNB4 3 0 
CAV1 0 1 

CCDC80 0 4 
CCL15 0 1 
CCND1 2 1 
CDC25B 3 0 
CDCA7 0 4 
CDH3 5 0 
CDH5 3 0 

CDK2AP1 0 1 
CDK7 2 0 
CDK8 7 0 

CDKAL1 0 1 



 

Gene Low ENL High ENL 
CDKN1C 0 8 

CEACAM19 1 3 
CEACAM3 0 1 

CGNL1 2 0 
CHAC1 6 0 
CHGA 1 0 

COL1A2 11 0 
COL3A1 0 3 
COX4I1 0 17 
CSPG5 1 1 

CTDSPL 8 1 
CYP4F3 3 65 
DAB2IP 1 0 
DAPK3 0 4 

DCN 4 0 
DDIT4 18 0 
DDR2 1 0 
DDX11 1 1 
DEFA5 0 5 
DEFA6 1 1 
DFFA 0 2 
DHFR 0 1 
DLL1 0 46 

DOT1L 3 1 
DPEP1 0 7 
DPP4 0 53 

DPYSL3 0 1 
DUT 0 6 
ELP3 0 9 

EPHB1 0 5 
EPHB4 3 4 
EPHB6 0 4 
ERBB4 0 1 
ESR1 0 2 

FAM129A 25 0 
FFAR4 3 0 
FGF18 0 4 
FGF5 0 1 

FGFR1 15 2 
FGFR2 1 0 
FGFR3 0 3 

FN1 2 0 
FOXA1 0 15 
FOXD2 7 0 
FOXJ2 0 6 
FOXK2 6 5 
FOXO3 2 2 



 

Gene Low ENL High ENL 
FOXP4 10 1 
FPR1 0 3 
FUT2 1 0 

GABRB3 0 5 
GCLM 1 0 
GCM1 0 37 

GEMIN6 9 2 
GJB1 13 1 
GJC1 5 1 
GPX1 0 3 
GPX2 6 0 
GRB7 1 7 

GSTA1 0 3 
HAS2 0 2 
HEY1 1 1 

HMGCL 1 0 
HMGCR 1 0 
HMGCS1 0 2 
HOXA10 3 0 
HOXA13 46 0 
HOXA2 0 2 
HOXA9 5 1 
HOXB8 4 0 
HOXC6 1 1 
HOXD1 0 2 

HOXD13 2 0 
HOXD8 0 2 
HSPD1 0 2 

ID3 1 1 
IER3 5 1 

IFNAR1 0 1 
IGF1 0 4 

IGF1R 0 1 
IGF2BP1 7 0 

IL1R2 1 0 
IL23R 1 0 

IL36RN 0 7 
IL4R 1 0 

ILKAP 0 3 
IRF8 0 1 
ISL1 29 3 

ITGAL 1 2 
ITGAM 3 0 
ITGB1 0 4 
ITGB2 4 4 
JAK2 4 1 

KCNH2 2 0 



 

Gene Low ENL High ENL 
KCTD12 0 114 
KCTD17 16 0 
KDM4A 1 1 
KDM4B 5 0 

KIT 1 1 
KLK6 0 2 
LCT 0 3 

LDHB 1 0 
LEF1 11 4 

LPAR1 1 7 
LPAR4 4 0 
LRIG1 0 4 
LTBP1 1 0 
MALL 4 1 

MAML1 17 1 
MAPK13 1 36 
MAPK14 0 3 
MAPK7 2 0 
MAPK8 0 1 
MEN1 0 9 
MLH1 1 0 
MMP1 1 145 
MMP9 0 2 
MSH3 2 0 
MSI1 5 2 
MYB 0 1 
MYC 1 0 

MYO9B 3 0 
NAIP 0 1 

NANOG 7 0 
NEU3 1 0 

NFKB1 78 0 
NFKB2 8 1 
NOD2 10 0 
NOG 0 1 
NOS1 7 0 
NOS2 1 10 

NOTCH3 1 0 
NOTCH4 0 1 

NPAT 0 4 
NR2C2 7 2 
NR5A2 5 0 
NR6A1 0 21 

NRCAM 0 10 
ODC1 0 4 
OGG1 3 1 
OTUB1 0 13 



 

Gene Low ENL High ENL 
PARD3 0 2 
PAX6 0 4 

PCDH7 0 1 
PCNA 0 2 
PDE4C 3 0 
PDK1 0 1 

PECAM1 33 5 
PIK3CA 2 0 

PLA2G10 83 0 
PLA2G7 0 2 
PLAU 1 0 
PLCB4 4 0 
PLCE1 1 0 
PLD3 0 8 
PLS3 0 37 
POLB 2 0 
POR 44 1 

POU2F3 3 1 
PPAP2A 2 1 
PPAP2B 6 0 
PPARD 0 1 
PPM1D 1 1 

PRKACA 5 1 
PRKAR1B 0 1 

PRKCE 7 0 
PRKCH 3 1 
PRNP 0 3 

PROX1 7 3 
PTAFR 3 1 

PTGFRN 1 25 
PTGIR 0 278 
PTK2 0 1 
PTK7 8 2 

PTPN11 0 1 
PTPN22 2 4 
PYGO2 1 0 
RAD52 4 0 
RASSF1 0 2 
RBBP9 0 1 
RBL1 0 1 
RBL2 0 19 
RBP4 1 5 
RCN3 0 1 

REG1A 0 11 
REG1B 2 0 

REL 2 2 
RELA 80 1 



 

Gene Low ENL High ENL 
REST 6 0 
RPSA 10 0 
SAT2 2 1 

SEPTIN4 89 0 
SIGIRR 0 1 
SIRT1 1 0 

SLC10A2 2 1 
SLC16A4 2 0 
SLC17A5 0 1 
SLC1A4 6 0 
SLC23A3 0 1 

SLC25A13 0 1 
SLC25A28 0 2 
SLC25A36 1 0 
SLC26A6 1 0 
SLC27A2 1 1 
SLC28A1 0 14 
SLC2A10 1 0 
SLC2A13 10 1 
SLC2A5 0 2 
SLC31A1 3 0 
SLC34A2 6 4 
SLC35A2 0 1 
SLC35B3 0 1 
SLC39A4 0 26 
SLC39A5 1 7 
SLC39A8 1 0 
SLC3A1 0 4 
SLC5A1 2 0 
SLC5A3 1 0 
SLC5A9 1 2 
SLC6A20 2 0 
SLC7A7 2 1 
SLC9A2 0 13 

SLCO2A1 3 0 
SLFN5 0 3 
SORD 0 1 
SPDEF 14 14 

SPI1 0 2 
SST 6 3 
TAT 0 2 

TBRG1 0 1 
TFAP2C 3 14 
TFCP2L1 0 1 

TGFB2 3 1 
TGM2 1 1 
TIMP3 5 0 



 

Gene Low ENL High ENL 
TLR2 10 1 
TLR3 9 0 
TLR5 3 1 
TNF 1 2 

TNFRSF10A 4 5 
TNFRSF10B 0 2 
TNFRSF10D 0 2 

TNK2 1 0 
TP53 1 0 
TP63 1 1 

TRAFD1 44 5 
TREH 1 0 
TSC2 1 5 

TSTA3 252 0 
UHRF1 0 1 
ULK1 18 0 
VDR 0 21 

VNN1 1 0 
WNT4 16 3 

WNT5A 9 5 
XIST 1 5 

ZBTB33 1 0 
ZNF365 0 0 
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