Supplemental Materials for: Substantial contribution of genetic variation in
the expression of transcription factors to phenotypic variation revealed by
eRD-GWAS
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Variation of gene expression levels across tissues
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Figure S1. Identification and functional enrichment of T-VE and T-SE genes. a)
Histogram of expression variation across tissues; dashed line corresponds to upper
and lower 2.5% percentiles of the distribution. b) Functional enrichment of

significant categories within T-VE and T-SE genes.
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Figure S2. Identification and functional enrichment of G-VE and G-SE genes. a)
Histogram of expression variation across tissues; dashed line corresponds to upper
and lower 2.5% percentiles of the distribution. b) Functional enrichment of

significant categories within G-VE and G-SE genes.



A. Arabidopsis variation of gene expression levels across genotypes

| (N=21,915) |
o | |
§ A | 1 |
| |
Genotype I I Genotype
» 8 | Stably expressed I I Variably expressed
o 2 genes (G-SE) | L | genes (G-VE)
S 548 | | %48
O o
Y— 8 - I | I
o ® | |
@ | |
23 [ [
E 31
S « | |
P | |
8 | | |
2 I I
° | |
I I
I T T T 1
-4 -2 0 2 4
Variation of gene expression levels
B. Genotype variably expressed genes
lightreaction | |
photosystem | |

degradation

regulation of transcription I:I

Genotype stably expressed genes
retrotransposon/transposase

CACTA-like transposase

non-LTR retrotransposon

copia-like retrotransposon

hat-like transposase

gypsy-like retrotransposon

cell wall

T T T 1
1 2 3 4

log2 odds ratio

S i —

-3 -2 -1

Figure S3. Identification and functional enrichment of G-VE and G-SE genes in
Arabidopsis. a) Histogram of expression variation across tissues; dashed line
corresponds to upper and lower 2.5% percentiles of the distribution. b) Functional

enrichment of significant categories within G-VE and G-SE genes.
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Figure S4. Scatterplot of variation in expression across genotypes and tissues. Colors

designate expression levels, with blue the lowest and red the highest; the red

dashed line is the diagonal, black dashed lines corresponded to upper and lower

2.5% percentiles for variation in expression.
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Figure S5. Correlations among 13 traits.



TF enrichment: Dim1 TF enrichment: BraceRoot TF enrichment: StalkArea

o N e
S s7 w4
: m g °] g o 2z
& ‘gizwznm‘o & o & < 464 19181818
9 < 84 25 1313 - 502 52 2826 55
__________ BA g — o — — 4 11 4 % 37
i i o b = = e ik — L0000 sy S — ey e e — S
T T T T S y T T T T T T T T T
0.10 0.5 020 025 0.05 010 0.5 020 025 0.05 010 015 020 025
ModelFrequency ModelFrequency ModelFrequency
TF enrichment: Peri TF enrichment: Area TF enrichment: Height
3 5 TT
@ 4
o | 22 = 3
° 114 o |
E 18 ER ER %
3 od m 16 s o 4 s 5 | 491 .
€ ° N Wi, € 3 oy g 2 2, I
S 09 g b 15151315 15 s 1514, 4
] TR ok =2 e ergrregne] 0 b o O o o o LIPS
T T T 1 t S T T T ¥ ¥ T T T T T
0.05 0.10 0.1 020 025 0.05 010 0.15 020 025 0.05 010 015 020 025
ModelFrequency ModelFrequency ModelFrequency
TF enrichment: Radius TF enrichment: Arc_length TF enrichment:Dim2
¥ = o
£ 40 ER S ]
2 < s &4 6 s 2]
S = 3 o % 3 2
s <]% g 5] 9 s © loss 260
S s ., <2 2221 -
4 12 Bl 1413 <4
______ 1'% - 1211 158
s 8 F ST 5 SBE ST T kb= —— - 09985 7772 ggpm = g 10330 64 534538 30 12018171715129 0 9.9 9
S T T T T y S T T T T t S T t T f 1
0.05 0.10 0.15 020 025 0.05 010 0.15 020 025 0.05 010 015 020 025
ModelFrequency ModelFrequency ModelFrequency

Figure S6. Enrichment testing for eRD genes among 9 traits. This figure shows the
enrichments of TFs among eRD genes for various traits at various model frequencies.
The number of eRD genes above indicated model frequencies cutoffs are indicated

within each plot. The red dashed lines indicate p-values of 0.05.
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Figure S7. The effect of expression LD on eRD-GWAS. a) A heatmap showing
correlation values among RPKM values for 112 genes. The red rectangle isa 1 Mb
window centered on the physical position of the ZmMADS69 gene. The remainder of
the figure contains 100 randomly chosen genes. b) Relationship between model
frequencies from eRD-GWAS for the DTA trait and the correlation between RPKM

values of genes and the DTA trait within the 1 Mb window.
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Figure S8. Selection of parameters for measuring expression variation. Pairwise
correlations between expression levels (FPKM), the over-dispersion parameter of
Poisson (poisson), Coefficient of Variation (cv), dispersion of Negative Binomial
models (nb) and over-dispersion parameters of Negative Binomial models (qnb)

across genotypes (left panel) and tissues (right panel).



