
Table S1 Number of observations (N), means (standard deviations) of deregressed estimated 

breeding values (DEBV) 

Traits1 
Yorkshire Duroc 

N Means ± SD N Means ± SD 
ADFI 880 0.086±0.360 485 0.021±0.372 
ADG 880 0.006±0.100 485 -0.001±0.081 
FCR 880 0.022±0.301 485 -0.013±0.242 
RFI 880 -0.024±0.577 485 -0.033±0.185 

1FCR: Feed conversion ratio, ADG: Average daily gain, ADFI: Average daily feed intake, RFI: 

Residual feed intake. 

 

Table S2. Identification of genome-wide or suggestive significant SNPs that associated with FE and 

related traits in pigs 
Breed1 Traits2 Chr. SNP ID Location(bp)3 Allele4 MAF5 P-value6 pigQTLdb7 
DD ADFI 18 seq-rs327709242 32623286 C/T 0.282 2.52E-05 - 
DD ADG 3 seq-rs342109728 79049546 T/C 0.419 3.87E-06 ADG 
DD ADG 11 seq-rs321691240 67792739 A/G 0.419 3.08E-06 - 
DD ADG 13 seq-rs710999761 80501143 T/G 0.469 2.27E-07 ADG 
DD ADG 13 seq-rs334871208 98302557 T/C 0.296 8.75E-07 ADG 
DD ADG 14 seq-rs80921027 64144092 A/G 0.282 1.77E-06 ADFI 
DD ADG 15 seq-rs80957899 86124988 G/T 0.495 2.69E-05 ADG 
DD ADG 15 seq-rs328663154 101376032 C/A 0.13 5.99E-06 ADG 
DD FCR 3 seq-rs342109728 79049546 T/C 0.419 2.67E-05 ADG 
DD FCR 15 seq-rs329844461 16281234 C/T 0.419 7.36E-07 - 
DD RFI 8 seq-rs345393699 89446476 G/A 0.428 3.26E-05 - 
YY ADFI 1 seq-rs80843328 160210902 G/A 0.411 2.05E-05 ADG 
YY ADFI 1 seq-rs320681260 160883673 G/A 0.411 1.31E-05 ADG 
YY ADFI 1 seq-rs80997722 161540913 A/G 0.41 1.52E-05 ADG 
YY ADFI 1 seq-rs330215372 161583241 A/G 0.41 1.52E-05 ADG 
YY ADFI 1 seq-rs337097929 162292957 G/A 0.403 2.51E-05 ADG 
YY ADFI 1 seq-rs80988025 162345362 G/A 0.403 2.51E-05 ADG 
YY ADFI 1 seq-rs333500003 162776275 C/T 0.398 2.59E-05 ADG 
YY ADFI 1 seq-rs330637696 162783329 T/C 0.399 1.82E-05 ADG 
YY ADFI 3 seq-rs334252973 83351277 C/T 0.291 1.47E-05 ADG 
YY ADFI 4 seq-rs322234522 69687124 T/C 0.048 6.32E-06 FCR、ADG 
YY ADFI 6 seq-rs320347867 105104215 A/G 0.048 1.11E-05 ADFI、ADG 
YY ADFI 12 seq-rs81344522 4675208 T/C 0.096 2.98E-05 ADG 
YY ADFI 13 seq-rs705817794 38267479 A/G 0.047 1.79E-05 ADG 
YY ADFI 13 seq-rs793013452 44606060 C/A 0.047 2.03E-05 ADG 
YY ADG 1 seq-rs344383954 115356348 C/A 0.046 1.32E-06 ADG 
YY ADG 3 seq-rs334252973 83351277 C/T 0.291 5.46E-07 ADG 
YY ADG 4 seq-rs80795362 27377224 G/A 0.062 1.51E-05 ADG 
YY ADG 4 seq-rs322234522 69687124 T/C 0.048 1.58E-09 FCR、ADG 
YY ADG 6 seq-rs81475738 80622284 G/T 0.167 5.74E-06 FCR、ADG 
YY ADG 6 seq-rs320347867 105104215 A/G 0.048 1.29E-09 ADFI、ADG 



YY ADG 8 seq-rs339132738 53757344 T/C 0.052 2.92E-08 ADG 
YY ADG 13 seq-rs705817794 38267479 A/G 0.047 1.6E-09 ADG 
YY ADG 13 seq-rs793013452 44606060 C/A 0.047 2.03E-09 ADG 
YY ADG 13 seq-rs705621029 147609391 A/C 0.051 6.61E-08 FCR、ADG 
YY ADG 13 seq-rs338850979 158150159 T/C 0.047 2.56E-08 FCR、ADG 
YY ADG 14 seq-rs80790167 66511894 T/G 0.051 9.32E-08 ADFI 
YY ADG 15 seq-rs699198332 57776636 A/G 0.058 8.52E-08 FCR 
YY RFI 2 seq-rs320243411 66008692 C/A 0.271 2.51E-06 ADG 
YY RFI 2 seq-rs81272049 66370420 G/A 0.305 2.89E-05 ADG 
YY RFI 2 seq-rs322933932 66729446 G/A 0.271 2.51E-06 ADG 
YY RFI 2 seq-rs330639556 66849146 C/A 0.272 1.75E-06 ADG 
YY RFI 2 seq-rs333725490 67397353 A/G 0.306 1.34E-05 ADG 
YY RFI 2 seq-rs343447412 69408667 C/A 0.258 2.58E-05 ADG 
YY RFI 2 seq-rs331867151 71484107 T/C 0.247 2.86E-06 ADG 
YY RFI 2 seq-rs336484525 71484462 G/C 0.247 2.86E-06 ADG 
YY RFI 2 seq-rs340791819 72523054 C/T 0.255 2.06E-05 ADG 
YY RFI 2 seq-rs81223451 72820932 T/C 0.253 2.97E-05 ADG 
YY RFI 2 seq-rs324255146 72934295 T/C 0.253 2.97E-05 ADG 
YY RFI 2 seq-rs345488861 73162496 C/T 0.253 2.97E-05 ADG 
YY RFI 2 seq-rs320237095 73217053 A/G 0.243 1.85E-06 ADG 
YY RFI 2 seq-rs712612698 73232214 C/T 0.253 2.97E-05 ADG 
YY RFI 2 seq-rs712037651 73264304 A/G 0.253 2.97E-05 ADG 
YY RFI 2 seq-rs792542846 73363418 T/C 0.243 1.85E-06 ADG 
YY RFI 2 seq-rs335984226 73428891 T/C 0.243 1.85E-06 ADG 
YY RFI 2 seq-rs81225998 73477969 T/C 0.253 2.97E-05 ADG 
YY RFI 2 seq-rs329767211 73697944 C/T 0.253 2.97E-05 ADG 
YY RFI 2 seq-rs693098203 73817678 C/T 0.243 1.85E-06 ADG 
YY RFI 2 seq-rs329056098 73818550 C/T 0.243 1.85E-06 ADG 
YY RFI 2 seq-rs344662679 76061262 T/C 0.242 1.73E-05 ADG 
YY RFI 15 seq-rs338952192 119660194 C/T 0.476 2.84E-05 ADG 

1YY, Yorkshire; DD, Duroc. 
2ADFI, average daily feed intake; ADG, average daily gain; FCR, feed conversion rate; RFI, residual feed intake. 
3physical SNP position (Sus scrofa 11.1 genome version) 
4major/minor allele. 
5Minor Allele Frequency. 
6P-value of Wald test for additive variance of FE traits. 
7Whether these SNPs located in the QTL region of some traits of pigQTLdb (https://www.animalgenome.org/cgi-
bin/QTLdb/SS/index)



Table S3. Identification of QTL regions that associated with FE and related traits in pigs 
Breed1 Trait2 Region (bp)3 nSNP4 SNP list5 
YY RFI 2:72023054-74318550 13 seq-rs340791819,seq-rs81223451, 

seq-rs324255146,seq-rs345488861, 
seq-rs320237095,seq-rs712612698, 
seq-rs712037651,seq-rs792542846, 
seq-rs335984226,seq-rs81225998, 
seq-rs329767211,seq-rs693098203, 
seq-rs329056098 

YY ADFI 1:159710902-163283329 8 seq-rs80843328,seq-rs320681260, 
seq-rs80997722,seq-rs330215372, 
seq-rs337097929,seq-rs80988025, 
seq-rs333500003,seq-rs330637696 

YY RFI 2:65508692-67897353 5 seq-rs320243411,seq-rs81272049, 
seq-rs322933932,seq-rs330639556, 
seq-rs333725490 

YY RFI 2:70984107-71984462 2 seq-rs331867151,seq-rs336484525 
YY ADG 1:114856348-115856348 1 seq-rs344383954 
YY ADG 3:82851277-83851277 1 seq-rs334252973 
YY ADG 4:26877224-27877224 1 seq-rs80795362 
YY ADG 4:69187124-70187124 1 seq-rs322234522 
YY ADG 6:80122284-81122284 1 seq-rs81475738 
YY ADG 6:104604215-105604215 1 seq-rs320347867 
YY ADG 8:53257344-54257344 1 seq-rs339132738 
YY ADG 13:37767479-38767479 1 seq-rs705817794 
YY ADG 13:44106060-45106060 1 seq-rs793013452 
YY ADG 13:147109391-148109391 1 seq-rs705621029 
YY ADG 13:157650159-158650159 1 seq-rs338850979 
YY ADG 14:66011894-67011894 1 seq-rs80790167 
YY ADG 15:57276636-58276636 1 seq-rs699198332 
YY ADFI 3:82851277-83851277 1 seq-rs334252973 
YY ADFI 4:69187124-70187124 1 seq-rs322234522 
YY ADFI 6:104604215-105604215 1 seq-rs320347867 
YY ADFI 12:4175208-5175208 1 seq-rs81344522 
YY ADFI 13:37767479-38767479 1 seq-rs705817794 
YY ADFI 13:44106060-45106060 1 seq-rs793013452 
YY RFI 2:68908667-69908667 1 seq-rs343447412 
YY RFI 2:75561262-76561262 1 seq-rs344662679 
YY RFI 15:119160194-120160194 1 seq-rs338952192 
DD FCR 3:78549546-79549546 1 seq-rs342109728 
DD FCR 15:15781234-16781234 1 seq-rs329844461 
DD ADG 3:78549546-79549546 1 seq-rs342109728 
DD ADG 11:67292739-68292739 1 seq-rs321691240 
DD ADG 13:80001143-81001143 1 seq-rs710999761 
DD ADG 13:97802557-98802557 1 seq-rs334871208 
DD ADG 14:63644092-64644092 1 seq-rs80921027 
DD ADG 15:85624988-86624988 1 seq-rs80957899 
DD ADG 15:100876032-101876032 1 seq-rs328663154 



DD ADFI 18:32123286-33123286 1 seq-rs327709242 
DD RFI 8:88946476-89946476 1 seq-rs345393699 

1YY, Yorkshire; DD, Duroc. 
2ADFI, average daily feed intake; ADG, average daily gain; FCR, feed conversion rate; RFI, residual feed intake. 
3chromosome:start:end (Sus scrofa 11.1 genome version). 
4Number of SNPs located in QTL region. 
5ID of SNPs located in QTL region. 



Table S4. Candidate genes that associated with FE and related traits in pigs 
Breed1 Traits2 Gene name Chr. Gene start (bp)3 Gene end (bp) Reference4 
YY ADFI ATP8B1 1 162933131 163063032 [1] 
YY ADFI LMAN1 1 161607139 161631650 [2] 
YY RFI CARM1 2 69602130 69644862  

YY ADFI MC4R 1 160772013 160774124 [3-6] 
YY ADG CYP7B1 4 69616035 69806496  

YY ADFI CYP7B1 4 69616035 69806496  

YY RFI DENND1C 2 72610566 72620212  

YY RFI DIRAS1 2 75908509 75929152  

YY ADG EPHA8 6 80516428 80550588  

YY RFI FARSA 2 66105428 66118191  

YY RFI FBXW9 2 66291172 66297215  

YY RFI AP3D1 2 76428436 76471258 [7] 
YY RFI DNM2 2 69474031 69574424 [8] 
YY RFI INSR 2 71797204 71936139 [9-11] 
YY RFI MRPL4 2 69063626 69082692  

YY RFI LONP1 2 73266258 73286774 [12] 
YY RFI MYDGF 2 74185037 74202301  

YY RFI NDUFA11 2 73130403 73137916  

YY RFI OR7D2 2 67372003 67375663  

YY RFI PLIN4 2 74316771 74338941 [13] 
YY RFI SLC44A2 2 69364989 69399081  

YY ADG SLC9C1 13 147517663 147603247  

YY ADFI ST6GALNAC1 12 4890406 4909351  

YY RFI STX10 2 65914057 65917073  

YY RFI SYCE2 2 66128492 66131447  

YY RFI TIMM44 2 71271796 71290546 [14] 
YY ADG TOMM70 13 158577377 158628267  

DD ADFI BMT2 18 32798289 32900767 [15] 
DD ADFI GPR85 18 32667486 32672746 [15] 
DD ADFI TMEM168 18 32927754 32957985 [15] 
DD ADG FARP1 11 67144103 67457548 [16] 
DD ADG UBAC2 11 68145101 68319939 [17] 
DD FCR MCM6 15 15917042 15985405 [18] 
DD FCR ZRANB3 15 16414757 16727842 [19-21] 
DD RFI PCDH18 8 89321491 89335395 [22] 

1YY, Yorkshire; DD, Duroc. 
2ADFI, average daily feed intake; ADG, average daily gain; FCR, feed conversion rate; RFI, residual feed intake. 
3physical position (Sus scrofa 11.1 genome version) 
4Articles that reported association between the genes and traits of livestock. 



Table S5. Top 30 terms or pathways ranked by corrected P-Value in enrichment analysis 

1YY, Yorkshire; DD, Duroc. 
2ADFI, average daily feed intake; ADG, average daily gain; FCR, feed conversion rate; RFI, residual feed intake. 
3GO, Gene Ontology; KEGG, Kyoto Encyclopedia of Genes and Genomes Pathway 
 

Breed1 Traits2 Database3 Term Corrected P-Value 
YY ADG GO neuron remodeling 0.005602 
YY ADFI GO sialylation 0.00837 
YY ADFI GO protein monoubiquitination 0.011214 
DD FCR GO hydrolase activity, hydrolyzing O-glycosyl compounds 0.011813 
DD FCR GO MKS complex 0.011813 
DD FCR GO aminoacyl-tRNA synthetase multienzyme complex 0.011813 
DD FCR GO ciliary transition zone 0.011813 
DD FCR GO ciliary membrane 0.011813 
DD FCR KEGG Galactose metabolism 0.01567 
DD FCR KEGG Carbohydrate digestion and absorption 0.01567 
DD FCR GO non-motile cilium assembly 0.01567 
DD FCR GO smoothened signaling pathway 0.016788 
DD FCR KEGG Aminoacyl-tRNA biosynthesis 0.018415 
YY ADFI GO nuclear body 0.019464 
DD FCR GO carbohydrate metabolic process 0.028723 
DD ADG GO mitochondrial matrix 0.035277 
DD ADG GO germinal vesicle 0.035277 
DD ADG GO meiotic spindle organization 0.035277 
DD ADG GO positive regulation of meiotic cell cycle process involved 

in oocyte maturation 
0.035277 

DD ADG GO positive regulation of synaptic transmission 0.035277 
DD ADG GO protein localization to kinetochore 0.035277 
DD ADG GO histone phosphorylation 0.035277 
DD ADG GO ubiquinone binding 0.035277 
DD ADG GO cellular respiration 0.035277 
DD ADG GO MKS complex 0.035277 
DD ADG GO RNA polymerase II CTD heptapeptide repeat kinase 

activity 
0.035277 

DD ADG GO Rac guanyl-nucleotide exchange factor activity 0.035277 
DD ADG GO ciliary transition zone 0.035277 
DD ADG GO positive regulation of protein localization to nucleus 0.035277 
DD ADG GO translation elongation factor activity 0.035277 



 
Figure S1. SNP-density plot of CAU50K SNP chip array; colors represent number of SNP 
within 1 Mbp 
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