Supplementary material

Table S1 PCR primers, amplified PCSK1 gene regions and analysis of the amplified fragments
	Primer pair
	Primer forward (5’-3’)
	Primer reverse (5’-3’)
	Annealing temp.1
	Amplified region (bp) 2
	Use3

	1
	TCCACTCAGCCGGGAGAC
	GCTCAAGAGAGTGCAACCTG
	58
	Part of 5’-flanking region, exon 1, part of intron 1 (459)
	Sequencing

	2
	CCTCTGAAATGTGTGAAACAGAA
	TGGTTTGAAGACAAATGCAAA
	61
	Part of intron 1, exon 2, part of intron 2 (356)
	Sequencing

	3
	GGAGCTAGTTAAAGGGAAGATGA
	GCAACAACCCTTCCTCACAT
	63
	Part of intron 2, exon 3, part of intron 3 (357)
	Sequencing

	4
	TGCATCAAGCAAATCCTGAG
	TTTATGTGCACTGGCAGGAG
	60
	Part of intron 3, exon 4, part of intron 4 (311)
	Sequencing, PCR-RFLP (TaaI and TaiI) 4

	5
	GCAAGCTTTCCGGTTATCAG
	CATTTGAGGGAAGCATTTCA
	60
	Part of intron 4, exon 5, part of intron 5 (393)
	Sequencing

	6
	CTTGGGCCCTTCATCTGATA
	TGCAGCAAATTTTGAAAGGA
	58
	Part of intron 5, exon 6, part of intron 6 (354)
	Sequencing

	7
	ACAGGCATGTGGGACATACA
	CCCCCATATTTAAACAGTCAAG
	58
	Part of intron 6, exon 7, part of intron 7 (324)
	Sequencing

	8
	GCTGGAGTACCTGGAGTGGA
	CCCCAACTGAGACATCAAGC
	58
	Part of intron 7, exon 8, part of intron 8 (426)
	Sequencing

	9
	CTGTGGTTTGGAGGAGGAAG
	TGCAATGTTAACAGGAAGAGAGG
	61
	Part of intron 8, exon 9, part of intron 9 (354)
	Sequencing

	10
	TCTCTGAATGAAAATGCTTGTTTT
	ACTCTGGCAAATGCCATCTC
	59
	Part of intron 9, exon 10, part of intron 10 (407)
	Sequencing

	11
	CCTAATCCTGAACTGGGTTCT
	ACCCTTAAAAATTTAAACACATGG
	59
	Part of intron 10, exon 11, part of intron 11 (300)
	Sequencing

	12
	CCAAGGGGACAGAACTTGAA
	CTCATTTCTCCCAGTTTCCA
	58
	Part of intron 11, exon 12, part of intron 12 (357)
	Sequencing, PCR-RFLP (AluI) 4, RH mapping

	13
	GCTTTTTGGAAGGAGTTTGTTT
	CTAACTGCTGAGCCACGATG
	58
	Part of intron 12, exon 13, part of intron 13 (425)
	Sequencing

	14
	TAATAACGGCTTGCCTCCTC
	CCCTGTGCTTGTAAGGCTTC
	60
	Part of intron 13, part of exon 14 (356)
	Sequencing

	GE_15
	GATGGGAAAACTGTGGAAGG
	CAGCATACCAGGGGGATAGG
	57
	Part of exon 7 and 8 (177)
	External primers for qPCR analysis

	GE_16
	GTCAAACAGGGGAGACAAGG
	CTGATGGAGATGGTGTAGATGC
	62
	Exon 8 (80)
	Internal primers for qPCR analysis; qualitative gene expression analysis


1 Annealing temperature (°C).

2 Amplified fragment size does not include primers.

3 Analyses carried out with the amplified fragments.

4 PCR-RFLP patterns were: g.1696C>A analysed with TaaI, allele C = 351 bp, allele A = 244 + 127 bp; g.1737T>C analysed with TaiI, allele T = 351 bp, allele C = 285 + 66 bp; g.5182A>T analysed with AluI, allele A = 337 + 60 bp, allele T = 397 bp.

Table S2 Allele frequencies of three genotyped PCSK1 SNPs (g.1696C>A, g.1737T>C, and g.5182A>T) in different pig breeds. Only the frequency of the first allele is included in the table
	Breeds
	No. of pigs
	g.1696C
	g.1737T
	g.5182A

	Italian Duroc1
	297
	0.892
	1.0002
	0.465

	Italian Large White1
	271
	0.526
	1.0002
	0.858

	Italian Landrace
	20
	0.900
	1.000
	0.975

	Hampshire
	18
	0.972
	0.889
	0.972

	Belgian Landrace
	22
	0.977
	1.000
	0.519

	Casertana
	30
	0.800
	n.t.3
	0.833

	Meishan
	12
	0.667
	1.000
	1.000


1 Allele frequencies are reported for pigs used for association analysis of Table 3.

2 Based on the analysis of 100 animals for the two breeds.

3 Not tested.

Table S3 Additive (a) and dominance (d) effects (with standard errors in parenthesis: s.e.) obtained for the PCSK1 SNP analysed  in the Italian Large White (ILW) and Italian Duroc (ID) pigs. Results are reported for association analyses (see Table 3) with P < 0.10
	Breed/SNP1
	Trait2
	Additive effect (s.e.)
	P
	Dominance effect (s.e)
	P
	|d/a|3

	ILW/g.1696C>A
	ADG/EBV (g)
	-5.726 (1.928)
	0.003
	-5.190 (3.415)
	0.130
	0.906

	
	FGR/EBV
	0.028 (0.011)
	0.012
	0.002 (0.020)
	0.903
	0.085

	
	LC/EBV (kg)
	-0.319 (0.135)
	 0.018
	-0.346 (0.239)
	0.148
	1.083

	
	ADG/RR (g)
	-11.903 (5.735)
	0.039
	-7.036 (10.198)
	0.491
	0.591

	
	LC/RR (kg)
	-0.431 (0.196)
	0.028
	-0.672 (0.348)
	0.055
	1.559

	
	Lactate (μ mol/g)
	2.498 (1.194)
	0.038
	1.848 (1.999)
	0.356
	0.740


	ILW/g.5182A>T
	ADG/EBV (g)
	7.577 (4.215)
	0.073
	5.775 (5.446)
	0.290
	0.763

	
	FGR/EBV
	-0.026 (0.025)
	0.304
	-0.021 (0.032)
	0.507
	0.808

	
	HW/EBV (kg)
	0.189 (0.098)
	0.055
	-0.066 (0.127)
	0.604
	0.349

	
	LC/EBV (kg)
	0.405 (0.294)
	0.171
	0.430 (0.380)
	0.259
	1.063

	
	LC/RR (kg)
	0.483 (0.430)
	0.262
	0.680 (0.555)
	0.222
	1.407

	
	pH1
	 -0.042 (0.039)
	0.275
	0.114 (0.051)
	0.025
	2.714

	
	Lactate (μ mol/g)
	 -2.719 (2.508)
	0.280
	-2.090 (3.261)
	0.522
	0.769

	
	Glycogen (μ mol/g)
	8.535 (3.469)
	0.015
	-3.649 (4.617)
	0.430
	0.428

	
	CatB (nmol/min/g)
	-0.053 (0.036)
	0.145
	0.107 (0.048)
	0.026
	2.019

	ID/g.1696C>A
	ADG/EBV (g)
	15.845 (4.041)
	0.0001
	-5.925 (6.355)
	0.352
	0.374

	
	BFT/EBV (mm)
	-1.221 (0.556)
	0.029
	1.156 (0.874)
	0.187
	0.947

	
	FGR/EBV
	-0.059 (0.022)  
	0.007
	0.014 (0.034)
	0.679
	0.241

	
	LC/EBV (kg)
	1.232 (0.278) 
	0.00003
	-1.098 (0.438)     
	0.013
	0.891

	
	VIF/EBV
	-0.510 (0.188)
	0.007
	0.6736 (0.296)    
	 0.024
	1.322

	
	ADG/RR (g)
	 5.157 (9.448)
	0.586
	21.064 (14.859)
	0.157
	4.085

	
	HW/RR (kg)
	0.390 (0.144) 
	0.007
	-0.313 (0.226)
	0.167
	0.803

	
	LC/RR (kg)
	0.699 (0.338)
	0.039
	-0.899 (0.532)
	 0.092
	1.286

	ID/g.5182A>T
	ADG/EBV (g)
	-8.001 (2.324)
	0.0007
	7.953 (3.349)
	0.018
	0.994

	
	BFT/EBV (mm)
	0.981 (0.320)
	0.002
	-0.461 (0.461)
	0.319
	0.470

	
	FGR/EBV
	0.031 (0.013)
	0.015
	-0.035 (0.018)
	0.054
	1.139

	
	LC/EBV (kg)
	-0.589 (0.163)
	0.0004
	0.259 (0.236)
	0.273
	0.440

	
	VIF/EBV
	0.424 (0.108)
	0.0001
	-0.051 (0.156)
	0.744
	0.120

	
	ADG/RR (g)
	-6.099 (5.578) 
	0.275
	15.481 (8.040)  
	0.055
	2.538

	
	BFT/RR (mm)
	0.825 (0.409) 
	0.044
	-0.342 (0.590)
	0.563
	0.415

	
	FGR/RR
	0.171 (0.171)
	0.148
	0.294 (0.294)
	0.058
	1.715

	
	HW/RR (kg)
	-0.077 (0.085)
	0.365
	0.277 (0.122)
	0.0239
	3.605

	
	VIF/RR
	0.092 (0.036)
	0.011
	-0.004 (0.052)
	0.946
	0.038


1 ILW = Italian Large White (random group); ID = Italian Duroc (random group + selective genotyping group, excluding for visible intermuscular fat).

2 ADG = average daily gain; BFT = backfat thickness; FGR = feed:gain ratio; HW = ham weight; LC = lean cuts; VIF = visible intermuscular fat; EBV = Estimated Breeding Value; RR = Random Residual.
3 The ratio |d/a| was considered to indicate possible gene effects (Stuber et al., 1987): |d/a|<0.2, additive; 0.2<|d/a|<0.8, partial dominance; 0.8<|d/a|<1.2, dominance; |d/a|>1.2, overdominance.

Table S4 Estimated regression coefficients and standard errors (SE) of the haplotype substitution effect for estimated breeding values (EBV) and random residuals (RR) of production traits in the Italian Large White (ILW) and Italian Duroc (ID) pigs
	Breed1
	Trait2
	Haplotype [A:A] 3
	Haplotype [C:A] 3
	Haplotype [C:T] 3

	
	
	Regression coefficient (SE)
	P4
	Regression coefficient (SE)
	P4
	Regression coefficient (SE)
	P4

	ILW
	ADG/EBV (g)
	-6.504 (1.934)
	0.0009
	2.409 (2.116)
	0.256
	10.604 (3.217)
	0.001

	
	BFT/EBV (mm)
	-0.075 (0.281)
	0.791
	0.378 (0.301)
	0.211
	-0.537 (0.467)
	0.251

	
	FGR/EBV
	0.031 (0.011)
	0.006
	-0.018 (0.012)
	0.138
	-0.036 (0.019)
	0.056

	
	HW/EBV (kg)
	-0.055 (0.045)
	0.224
	-0.009 (0.049)
	0.845
	0.171 (0.074)
	0.022

	
	LC/EBV (kg)
	-0.367 (0.135)
	0.007
	0.120 (0.147)
	0.415
	0.630 (0.225)
	0.005

	
	ADG/RR (g)
	-12.105 (5.755)
	0.036
	7.233 (6.219)
	0.246
	16.461 (9.598)
	0.087

	
	BFT/RR (mm)
	-0.201 (0.374)
	0.591
	0.471 (0.401)
	0.241
	-0.362 (0.622)
	0.561

	
	FGR/RR
	0.047 (0.024)
	0.047
	-0.038 (0.026)
	0.138
	-0.045 (0.040)
	0.254

	
	HW/RR (kg)
	-0.074 (0.096)
	0.443
	-0.016 (0.103)
	0.880
	0.247 (0.159)
	0.122

	
	LC/RR (kg)
	-0.488 (0.197)
	0.014
	0.159 (0.214)
	0.460
	0.874 (0.328)
	0.008

	ID
	ADG/EBV (g)
	14.609  (3.666)
	<0.0001
	3.244 (2.485)
	0.193
	-9.851 (2.355)
	<0.0001

	
	BFT/EBV (mm)
	-0.879 (0.507)
	0.084
	-0.786 (0.334)
	0.019
	1.140 (0.321)
	0.0005

	
	FGR/EBV
	-0.060 (0.020)
	0.003
	-0.013 (0.013)
	0.332
	0.039 (0.013)
	0.003

	
	LC/EBV (kg)
	0.912 (0.256)
	0.0004
	0.285 (0.172)
	0.099
	-0.687 (0.163)
	<0.0001

	
	VIF/EBV
	-0.327 (0.172)
	0.058
	-0.351 (0.113)
	0.002
	1.025 (0.412)
	0.013

	
	ADG/RR (g)
	18.591 (8.657)
	0.033
	0.118 (5.778)
	0.984
	-6.660 (5.604)
	0.236

	
	BFT/RR (mm)
	-0.091 (0.646)
	0.888
	-0.960 (0.424)
	0.024
	1.025 (0.412)
	0.013

	
	FGR/RR
	-0.072 (0.035)
	0.042
	-0.012 (0.024)
	0.608
	0.037 (0.023)
	0.103

	
	HW/RR (kg)
	0.334 (0.132)
	0.012
	-0.049 (0.088)
	0.576
	-0.096 (0.086)
	0.263

	
	LC/RR (kg)
	0.567 (0.308)
	0.067
	0.076 (0.205)
	0.709
	-0.265 (0.199)
	0.184

	
	VIF/RR
	-0.039 (0.055)
	0.476
	-0.083 (0.036)
	0.024
	0.081 (0.035)
	0.022


1 ILW = Italian Large White; ID = Italian Duroc.

2 ADG = average daily gain; BFT = backfat thickness; FGR = feed:gain ratio; HW = ham weight; LC = lean cuts; VIF = visible intermuscular fat; EBV = Estimated Breeding Value; RR = Random Residual.

3 Haplotypes are indicated as follows: [A:A] = g.1696A and g.5182A; [C:A] = g.1696C and g.5182A; [C:T] = g.1696C and g.5182T. The number of the [A:A], [C:A], and [C:T] haplotype copies were: 249, 218, and 70 in ILW; 57, 223, and 309 in ID. Haplotype [A:T] was inferred only in 7 (ILW) and 6 (ID) copies and was not considered in this analysis.

4 Underlined when P<0.05. 

Table S5 Allele frequencies for the polymorphisms at the PCSK1 locus and probability from Fisher’s two-tailed exact test or Chi square test (P) of equal frequency in the negative (Ne) vs positive (Po) groups of pigs selected according to the extreme and divergent estimated breeding values (EBVs) for two traits
	Breed/Trait1
	Groups
	No. of pigs5
	Allele frequencies
	P6
	No. of pigs5
	Allele frequencies
	P6

	
	
	
	g.1696C
	g.1696A
	
	
	g.5182A
	g.5182T
	

	ILW/BFT EBV
	u Ne2
	269
	0.556
	0.444
	0.566
	276
	0.844
	0.156
	0.173

	
	u Po2
	274
	0.538
	0.462
	
	279
	0.873
	0.127
	

	ID/VIF EBV
	Ne3
	50
	0.950
	0.050
	0.283
	50
	0.400
	0.600
	0.034

	
	Po3
	50
	0.900
	0.100
	
	50
	0.250
	0.750
	

	
	u Ne4
	29
	0.931
	0.069
	0.749
	29
	0.431
	0.569
	0.089

	
	u Po4
	33
	0.909
	0.091
	
	33
	0.273
	0.727
	


1ILW = Italian Large White; ID = Italian Duroc; BFT = back fat thickness; VIF = visible intermuscular fat; EBV = estimated breeding value.

2Unrelated (u) pigs at the second generation with negative EBV (Ne) and positive (Po) EBV of the groups of pigs selected according to the extreme and divergent EBV for BFT.

3Animals with negative EBV (Ne) and positive (Po) EBV of the groups of pigs selected according to the extreme and divergent EBV for VIF.

4Unrelated (u) pigs at the second generation with negative EBV (Ne) and positive (Po) EBV of the groups of pigs selected according to the extreme and divergent EBV for VIF. These animals were among the 50 + 50 animals included in the rows above.

5Number of pigs of each group. A few ILW pigs of the selected extreme tails (560 + 560) for BFT EBV have not been genotyped.

6Significant results are underlined. The tests compare the allele frequencies of the groups adjacent to the P value.

Figure S1 Expression of the porcine PCSK1 gene in different tissues. GAPDH transcript amplification was included as control. 1 = brain; 2 = fat; 3 = spleen; 4 = heart; 5 = liver; 6 = kidney; 7 = thyroid; 8 = lung; 9 = skeletal muscle; 10 = gastric oxyntic mucosa.
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Figure S2 Neighbour-Joining tree obtained with the porcine PCSK1 haplotypes. Haplotypes are defined as a note to Table 1. The frequency in the bootstrap resampling is reported at each node.
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