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Supplementary Fig. 1

Correlation matrix plots between fatty acid metabolic traits in five pig populations,
including the F2 (abdominal fat, a), F2 (muscle, b), Sutai (c), DLY (d), Erhualian (e),
and Laiwu (f) populations. Correlation coefficients between each pair of traits with P <
0.05 are plotted as dots. Their sizes and colors represent the degree and direction. Blue is
positive and red is negative. The larger the dot, the stronger the correlation coefficient.

All diagonal elements are marked above the corresponding column of the traits.

Zhang et al., Supplementary Fig. 1
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Supplementary Fig. 2

Human-pig comparative genomic analysis of the QTL region on SSC14 that is
significantly associated with C16:1n7/C16:0 and C18:1n9/C18:0 in the F2, Sutai and
DLY populations. (a) Manhattan plot of GWAS results for C18:1 content in the F,
population. A SNP on chromosome 4 shows association strength similar to the region
around 121 Mb on chromosome 14. (b) The purple line represents a 580 kb QTL region
on chromosome 14 in pig; the yellow lines indicates two sequence gaps. (c) After
realignment with sequence of pig chromosome 4 (blue line), the reassembled sequence of

the SSC14 QTL shows better homology with human genome sequence.

Zhang et al., Supplementary Fig. 2
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Supplementary Fig. 3

Manhattan plots of conditional GWAS results across five populations. Conditional
GWAS results are shown for the F. (abdominal fat, a), F> (muscle, b), Sutai (c), DLY (d),
Erhualian (e) and Laiwu (f) populations. The solid line represents the genome-wide
threshold (0.05/N). The dash line indicates the suggestive threshold (1/N). N represents
the number of SNP that passed quality control. Significant signals surpassing the

suggestive threshold on different chromosomes are plotted with different colors.

Zhang et al., Supplementary Fig. 3
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Supplementary Fig. 4

Gene networks and functional pathways for candidate genes highlighted in this
study. GeneMANIA was explored to construct networks of candidate genes. Nodes
represent candidate genes and links indicate different interactive connections. Links of

different colors are different interactive networks.

Zhang et al., Supplementary Fig. 4



Supplementary Fig. 5

Plots of linkage disequilibrium (LD) pattern at two significant loci detected in this
study. (a) The LD extent plot for the 27.45-80.45 Mb region on SSC7. The green star
indicates the location of the top SNP (ASGA0033714) for fatty acid metabolic traits. (b)
The LD extent plot for the 0.4 - 8.29 Mb region on SSC12. The green stars indicate the
locations of the two top SNPs (left: MARC0063090; right: ASGA0052511) identified in
the conditional GWAS analysis.

Zhang et al., Supplementary Fig. 5



Population F2_LD F2_AF Sutai Erhualian Laiwu DLY

Trait name N Mean SD h2 N Mean | SD h? N Mean SD h? N | Mean | SD h? N Mean | SD h? N | Mean | SD h?
SFA 597 37.98 2.05 0.46 | 578 40.25 2.74 | 0.29 282 41.55 2.33 0.12 333 39.23 211 | 0.64 | 305 40.22 1.72 0.51 608 37.00 2.16 | 0.63
MUFA 597 48.23 3.60 0.42 578 43.76 3.81 0.35 282 47.26 4.08 0.25 333 50.68 2.19 | 0.64 | 302 51.17 154 | 043 555 50.68 2.11 | 0.49
PUFA 597 11.24 3.65 0.43 578 14.33 2.99 0.36 | 282 9.63 3.13 0.38 | 329 5.23 1.03 | 043 293 4.24 0.93 0.25 608 6.54 1.87 | 0.33
UFA/SFA 597 1.57 0.13 0.51 578 1.45 0.17 | 0.28 | 282 1.38 0.12 0.22 329 1.43 0.12 | 0.65 292 1.38 0.10 | 0.50 | 555 1.55 0.14 | 0.65
PUFA/MUFA 597 0.24 0.10 0.41 578 0.70 0.08 | 0.30 | 282 0.21 0.11 0.24 | 329 0.10 0.02 | 0.44 | 292 0.08 0.02 0.25 555 0.13 0.04 | 0.34
MUFA/SFA 597 1.27 0.11 0.45 578 1.10 0.15 0.30 | 282 1.14 0.12 0.28 | 333 1.30 0.12 | 0.67 302 1.28 0.09 | 0.49 | 555 1.37 0.12 | 0.65
PUFA/SFA 597 0.30 0.11 0.43 578 0.36 0.08 | 0.35 282 0.23 0.08 0.35 329 0.13 0.03 | 0.42 293 0.11 0.03 0.38 | 608 0.18 0.06 | 0.37
N6 - - - - - - - - 282 9.20 2.87 0.38 | 330 5.07 1.00 | 0.43 293 4.09 0.91 0.28 | 561 6.32 1.84 | 0.32
N3 -- -- - -- -- - - - 282 0.42 0.52 0.81 332 0.16 0.04 | 0.45 305 0.14 0.03 0.05 602 0.25 0.08 | 0.26
N6/N3 - - - - - - - - 282 31.53 22.01 0.35 329 32.13 298 | 0.44 | 293 29.71 5.20 | 0.15 560 25.46 5.37 | 0.00
C14:1n5/C14:0 -- -- - -- -- - - - 282 0.02 0.00 0.00 | 333 0.02 0.00 | 0.64 | 277 0.02 0.00 | 0.40 | 563 0.02 0.01 | 0.07
C16:0/C14:0 597 22.46 16.26 | 0.03 578 22.47 2.56 | 0.28 | 282 17.47 2.38 0.46 | 333 18.95 1.96 | 0.65 305 19.96 137 | 0.42 608 18.30 1.22 | 0.47
C18:0/C16:0 597 0.56 0.05 0.50 | 578 0.60 0.08 | 0.56 | 282 0.54 0.05 0.57 | 333 0.50 0.05 | 0.65 305 0.46 0.04 | 0.46 | 608 0.48 0.04 | 0.70
C16:1n7/C16:0 597 0.13 0.02 0.54 | 578 0.07 0.02 0.37 | 282 0.12 0.03 0.31 333 0.14 0.03 | 0.73 305 0.15 0.02 0.52 608 0.16 0.02 | 0.74
C18:1n9/C16:1n7 | 597 15.19 2.71 0.55 578 24.61 5.19 0.55 282 22.87 109.86 | 0.03 333 13.31 3.14 | 0.68 305 12.32 213 0.56 | 608 11.78 149 | 0.74
C18:1n9/C18:0 597 3.42 0.44 0.45 578 2.90 0.60 | 0.30 | 282 3.13 0.44 0.36 | 333 3.72 0.47 | 0.70 | 305 3.88 0.41 0.46 | 600 4.06 0.50 | 0.62
C18:3n6/C18:2n6 | 597 0.02 0.01 0.29 578 0.03 0.00 | 0.23 282 0.01 0.01 0.46 | 330 0.01 0.00 | 0.45 268 0.00 0.00 | 0.26 | 561 0.01 0.00 | 0.31
C20:0/C18:0 597 0.02 0.01 0.49 578 0.02 0.00 | 0.64 | 282 0.02 0.00 0.29 333 0.02 0.00 | 0.59 280 0.02 0.00 | 0.50 | 608 0.02 0.00 | 0.82
C€20:1n9/C18:1n9 | 597 0.02 0.00 0.50 | 578 0.02 0.01 0.54 | 282 0.02 0.01 0.00 | 333 0.02 0.00 | 0.40 | 280 0.02 0.00 | 0.47 | 608 0.02 0.00 | 0.53
C20:1n9/C20:0 597 3.67 1.56 0.21 578 3.79 1.16 | 0.49 282 4.02 10.93 0.00 | 333 3.06 0.60 | 0.65 280 3.94 0.75 0.62 608 4.69 0.81 | 0.53
C20:2n6/C18:2n6 | 597 0.05 0.01 0.17 578 0.05 0.01 0.53 282 0.05 0.02 0.23 333 0.06 0.01 | 0.53 280 0.05 0.01 0.39 | 608 0.05 0.01 | 0.31
C20:3n6/C18:2n6 | 597 0.15 0.05 0.28 | 578 0.01 0.00 | 0.15 282 0.02 0.02 0.09 333 0.02 0.00 | 0.55 280 0.01 0.00 | 0.31 606 0.02 0.00 | 0.17
C20:3n6/C18:3n6 | 597 7.65 4.56 0.29 578 0.40 0.10 | 0.13 282 4.06 7.41 0.88 | 330 2.94 0.98 | 0.34 | 268 3.04 0.81 0.26 | 561 2.98 0.80 | 0.10
C20:3n3/C18:3n3 -- -- - -- -- - - - 282 1.07 2.24 0.29 332 0.20 0.04 | 0.21 280 0.23 0.05 0.37 | 602 0.32 0.12 | 0.12
C20:4n6/C18:2n6 | 597 0.01 0.00 0.14 | 578 0.01 0.00 | 0.41 282 0.01 0.01 0.21 333 0.06 0.02 | 0.57 280 0.05 0.01 0.19 | 608 0.09 0.03 | 0.08




C20:4n6/C18:3n6 | 597 0.26 0.08 0.22 | 578 0.19 0.05 | 0.43 | 282 1.55 2.27 0.82 | 330 9.53 354 | 0.37 | 268 10.73 3.63 | 0.15 | 561 14.95 5.36 | 0.00
C20:4n6/C20:2n6 | 597 0.11 0.03 0.05 | 578 0.13 0.02 | 0.09 | 282 0.20 0.11 0.18 | 333 1.01 0.30 | 0.68 | 280 0.94 0.32 | 0.12 | 608 171 0.84 | 0.08
C20:4n6/C20:3n6 | 597 0.05 0.04 0.05 | 578 0.50 0.19 | 0.45 | 282 0.75 1.09 0.21 | 333 3.30 0.76 | 0.56 | 280 3.61 0.88 | 0.20 | 606 5.09 1.36 | 0.21
FattyAl 597 0.47 0.04 0.58 | 578 0.50 0.05 | 0.35 | 282 0.56 0.08 0.00 | 329 0.54 0.05 | 0.66 | 292 0.57 0.04 | 0.53 | 555 0.51 0.04 | 0.63
FattyTI - - - - - -- - - 282 1.40 0.18 0.00 | 329 1.38 0.12 | 0.63 | 292 1.42 0.10 | 0.51 | 526 1.26 0.12 | 0.66
ACL 597 17.03 0.25 0.16 | 578 17.18 0.08 | 0.29 | 282 17.12 0.18 0.30 | 291 16.54 0.17 | 0.57 | 292 16.58 0.12 | 0.42 | 518 16.41 0.17 | 0.12
DBI 597 0.73 0.06 0.44 | 578 0.73 0.04 | 035 | 282 0.67 0.04 0.23 | 329 0.62 0.02 | 0.54 | 292 0.60 0.02 | 0.47 | 526 0.65 0.04 | 0.49
ul 597 1.46 0.11 0.44 | 578 1.47 0.09 | 035 | 282 135 0.08 0.23 | 329 1.24 0.05 | 0.54 | 292 121 0.04 | 0.47 | 526 1.30 0.07 | 0.49

Supplementary Table 1

Summary of phenotypic values in five pig populations. Fo_LD: longissimus dorsi samples in the White Duroc = Erhualian F

population; F2_ AF: abdominal fat samples in the White Duroc =< Erhualian F2 population.

Zhang et al., Supplementary Table 1




Trait Chr SNP Position P-value(-log) Weight Direction
SFA 7 MARC0077275 17049497 4.58 2260 -
SFA 8 MARC0029979 87866390 4.62 2261 -
SFA 10 ALGA0058420 39211912 5.13 2260 +++++
SFA 12 MARC0085766 32562570 4.74 2256 +++-+
SFA 14 ALGA0081025 119955763 5.18 2194 —+---
SFA 14 ASGA0066073 120063463 4.63 2261 +-+++
SFA 14 ASGA0066077 120101898 6.40 2262 +++++
SFA 14 ALGA0081039 120188229 13.21 2261 +++++
SFA 14 ALGA0081040 120210617 5.85 2262 ++++-
SFA 14 MARC0043866 120283339 12.76 2253
SFA 14 MARC0014536 120439354 12.99 2258 +++++
SFA 14 ALGA0081091 120986865 14.17 2262 +++4-
SFA 14 CASI0010164 121305916 26.78 2258 +H+++
SFA 14 ALGA0081097 121330920 15.59 2262 -+
SFA 14 MARC0111695 121418492 26.46 2262 -
SFA 14 H3GA0042070 121721589 15.62 2261 +++++
SFA 14 ASGA0066131 121782540 5.22 2262 +++-+
SFA 14 MARC0012665 121885281 15.32 2260 +++++
SFA 14 ASGA0066137 122043297 9.10 2208 ++++-
SFA 14 MARC0083967 122323095 13.80 2262 +++4-
SFA 14 ALGA0081147 122390223 14.90 2262 -
SFA 14 ASGA0066158 122427131 5.20 2262 -+
SFA 14 INRAO046735 122482603 12.47 2260 ++++-
SFA 14 H3GA0042098 122667984 11.44 2253 -
SFA 14 ASGA0066162 122718232 14.67 2254 -+
SFA 14 ALGA0081164 122935134 5.84 2234 -t
SFA 14 MARC0075113 122966625 5.61 2261 -
SFA 14 ASGA0066177 123214577 7.04 2261 +4+4--
SFA 14 DIAS0004744 123268607 12.83 2260 +++++
SFA 14 MARC0031817 123290079 16.31 2259 -
SFA 14 ALGA0081185 123378986 7.46 2261 -
SFA 14 ASGA0066203 123757577 5.15 2262 ++-++

MUFA 8 ASGA0039155 87740951 5.16 2204 +++++

MUFA 12 ALGA0120651 60466900 4.45 2203 +H+++

MUFA 14 ALGA0081039 120188229 5.43 2205 -

MUFA 14 MARC0043866 120283339 4.50 2197 +H+++

MUFA 14 CASI0010164 121305916 9.52 2202 -

MUFA 14 ALGA0081097 121330920 5.02 2206 ++4+4-

MUFA 14 MARC0111695 121418492 9.52 2206 +++++

MUFA 14 H3GA0042070 121721589 6.87 2205 -

MUFA 14 MARC0012665 121885281 7.78 2204 -

MUFA 14 MARC0083967 122323095 4.62 2206 -t
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Supplementary Table 2

Significant loci surpassing the suggestive threshold in the meta-analysis across five

populations. Chr: chromosome; Position: the genomic position on the Sscrofa 10.2 pig

genome assembly; P-value: the statistical P values based on the sample size weighted

analysis; Weight: the number of individuals contributing to the particular P-value;

Direction: the corresponding direction of the effect for the QTL allele on F», Sutai, DLY,

Erhualian and Laiwu pigs, respectively; +, positive effect; -, negative effect.

Zhang et al., Supplementary Table 2



Feature FDR Genes in network  Genes in genome

fatty acid metabolic process 1.17E-18 18 209
acylglycerol metabolic process 3.16E-16 13 85
neutral lipid metabolic process 3.16E-16 13 85
triglyceride metabolic process 6.68E-15 12 79
long-chain fatty-acyl-CoA metabolic process 6.68E-15 9 22
fatty-acyl-CoA metabolic process 1.46E-14 9 24
fatty-acyl-CoA biosynthetic process 9.02E-14 8 17
long-chain fatty-acyl-CoA biosynthetic process 9.02E-14 8 17
triglyceride biosynthetic process 1.62E-13 10 50
neutral lipid biosynthetic process 2.03E-13 10 52
acylglycerol biosynthetic process 2.03E-13 10 52
fatty acid biosynthetic process 2.20E-13 11 79
thioester biosynthetic process 1.63E-11 8 31
acyl-CoA biosynthetic process 1.63E-11 8 31
acyl-CoA metabolic process 2.09E-11 9 54
thioester metabolic process 2.09E-11 9 54
monocarboxylic acid biosynthetic process 2.66E-11 11 124
very long-chain fatty acid metabolic process 8.15E-11 7 21
glycerolipid metabolic process 2.42E-10 13 271
carboxylic acid biosynthetic process 1.71E-09 11 184
organic acid biosynthetic process 1.71E-09 11 184
coenzyme metabolic process 1.84E-09 10 133
coenzyme biosynthetic process 3.48E-09 8 61
cholesterol metabolic process 9.31E-09 8 69
glycerolipid biosynthetic process 9.58E-09 11 219
long-chain fatty acid metabolic process 1.71E-08 8 75
cofactor metabolic process 2.62E-08 10 177
sterol metabolic process 2.70E-08 8 80
unsaturated fatty acid metabolic process 2.89E-08 8 81
cofactor biosynthetic process 3.41E-08 8 83
cholesterol biosynthetic process 1.84E-07 6 33
sterol biosynthetic process 2.16E-07 6 34
alpha-linolenic acid metabolic process 8.63E-06 4 11
linoleic acid metabolic process 8.63E-06 4 11
transferase activity, transferring acyl groups other than amino-

acyl groups 1.85E-05 7 121
steroid metabolic process 2.68E-05 8 196
transferase activity, transferring acyl groups 5.82E-05 7 144
alcohol biosynthetic process 1.50E-04 6 101
steroid biosynthetic process 2.05E-04 6 107
alcohol metabolic process 2.36E-04 8 264
organic hydroxy compound biosynthetic process 4.89E-04 6 125



lipid particle 1.83E-03 4 40
lipid storage 2.39E-03 4 43
neutral lipid catabolic process 1.54E-02 3 24
acylglycerol catabolic process 1.54E-02 3 24
regulation of lipid biosynthetic process 2.54E-02 4 79
regulation of lipid metabolic process 3.03E-02 5 162
neuronal action potential 3.15E-02 3 31
glycerolipid catabolic process 3.40E-02 3 32
regulation of lipid storage 4.01E-02 3 34
integral component of endoplasmic reticulum membrane 4.51E-02 4 94
intrinsic component of endoplasmic reticulum membrane 4.60E-02 4 95
axon ensheathment 4.79E-02 3 37
ensheathment of neurons 4.79E-02 3 37
unsaturated fatty acid biosynthetic process 7.39E-02 3 43
cellular lipid catabolic process 8.34E-02 4 113

Supplementary Table 3.
Functional enrichment analysis involved by the candidate genes in this study.
Feature is the biological pathway name involved by the candidate genes; FDR: false

discovery rate.

Zhang et al., Supplementary Table 3
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2.21%

2.11%

1.16%

1.00%

0.68%

0.55%

0.54%

0.30%

0.24%

0.04%
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nlm.nih.gov/pubmed/21637794

nlm.nih.gov/pubmed/23117585

nlm.nih.gov/pubmed/19349959

nlm.nih.gov/pubmed/12058060

nlm.nih.gov/pubmed/16572319

nlm.nih.gov/pubmed/15096622

nlm.nih.gov/pubmed/18676754

nlm.nih.gov/pubmed/22833572

nlm.nih.gov/pubmed/21487109

nlm.nih.gov/pubmed/19956723

nlm.nih.gov/pubmed/16273092

nlm.nih.gov/pubmed/12704389

nlm.nih.gov/pubmed/19880498

nlm.nih.gov/pubmed/11805339

nlm.nih.gov/pubmed/23590301

nlm.nih.gov/pubmed/10430922

nlm.nih.gov/pubmed/17709892

Pearson correlation with 579,361 interactions from GEO
Pearson correlation with 567,140 interactions from GEO
Pearson correlation with 463,390 interactions from GEO
Pearson correlation with 275,649 interactions from
supplementary material

Pearson correlation with 666,614 interactions from GEO
Pearson correlation with 259,055 interactions from GEO
Pearson correlation with 293,587 interactions from GEO
Pearson correlation with 388,454 interactions from GEO
Pearson correlation with 514,070 interactions from GEO
Pearson correlation with 653,194 interactions from GEO
Pearson correlation with 282,582 interactions from GEO
Pearson correlation with 263,940 interactions from GEO
Pearson correlation with 656,632 interactions from GEO
Pearson correlation with 108,543 interactions from
supplementary material

Pearson correlation with 278,447 interactions from GEO
Pearson correlation with 62,886 interactions from

supplementary material

Pearson correlation with 260,762 interactions from GEO




Co-expression Wang-Maris-2006 0.02% http://www.ncbi.nlm.nih.gov/pubmed/16778177 Pearson correlation with 264,234 interactions from GEO

Co-localization Johnson-Shoemaker-2003 3.86% http://www.ncbi.nlm.nih.gov/pubmed/14684825 Pearson correlation with 426,640 interactions from GEO

Genetic interactions Lin-Smith-2010 0.23% http://www.ncbi.nlm.nih.gov/pubmed/20508145 with 4,836,794 interactions from supplementary material

Pathway Wu-Stein-2010 7.11% http://www.ncbi.nlm.nih.gov/pubmed/20482850 with 78,183 interactions from supplementary material

Physical interactions Albers-Koegl-2005 0.34% http://www.ncbi.nlm.nih.gov/pubmed/15604093 Direct interaction with 327 interactions from iRefindex

Physical interactions IREF-BIND 0.04% Direct interaction with 7,078 interactions from iRefIndex
12D-vonMering-Bork-2002-

Predicted Medium-Yeast2Human 15.70% http://www.ncbi.nlm.nih.gov/pubmed/12000970 Direct interaction with 3,001 interactions from 12D

Predicted 12D-BioGRID-Yeast2Human 5.87% http://www.ncbi.nlm.nih.gov/pubmed/16381927 Direct interaction with 13,302 interactions from 12D

Shared protein domains INTERPRO 8.19% Pearson correlation with 562,560 interactions from InterPro

Shared protein domains PFAM 3.73% Pearson correlation with 543,464 interactions from Pfam

Supplementary Table 4.

Network enrichment analysis for candidate genes highlighted in this study.

Zhang et al., Supplementary Table 4



