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Meta-analysis of meat color QTL in swine
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Abstract: [Objective] This study was performed for the Quantitative Trait Loci (QTL) related to
meat color to estimate the number and refine the positions of QTL with meta-analysis. [Method] An inte-
grated map of meat color QTL which included MCOLORL, MCOILORa and MCOLORDb was established
with the swine linkage map of USDA-MARC 2. 0 as a reference map. With the software BioMercator2. 1,
initial QTL was collected and projected to the reference map. Meta-QTL(MQTL)was obtained by meta-a-
nalysis which reduced the QTL confidence intervals compared with individual QTL estimates. Positions of
candidate genes and meta-QTL obtained in this study were compared with reckon the precision of meta-
QTL. [Result) 176 meat color QTL collected from 20 published papers were converged to 37 meta-QTL,
and their corresponding markers were obtained. The confidence intervals of meta-QTL, with 21 of which
were shrunk more than 50% and 8 of which were reduced to less than 5 ¢cM compared with the QTL before
the meta-analysis. For instance, the confidence interval of MQTL9, MQTL19, MQTL11, MQTL28,
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MQTL35,MQTL8.MQTL2,MQTL3 was only 1.16,2.43,2. 45,4. 18,4.29,4.40,4.73,4. 88 cM, respec-
tively. [Conclusion) The confidence interval of meta-QTL ranged from 1. 16 cM to 22. 68 cM,with the re-

duction rate changed from 25.19% to 90. 33%. These results offered more precise QTL position estimates,

and a basis for gene mining and molecular breeding in swine.
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Table 1 Meat color QTL reported since 2000
QTL A% A R BEER or e 25
Number of QTL Parents Popgldtlon Population Mapping Reference
size type
15 i X 25 & Berkshire X Yorkshire 525 F, IM [1]
7 HF LU X T fh A 22 8% Meishan X Commercial Dutch 785 F, M [2]
5 fHE ) IE X K [ Tberian X Landrace 577 F, M [3]
6 W v X 235 Berkshire X Yorkshire 512 F, M [4]
5 H A< 87 4 X K [ Japanese wild boar X Large White 353 F, M [5]
2 R E X K Iberian X Landrace 321,87,85 F,.F;,BC NA [6]
8 W rE B X 2575 H Berkshire X Yorkshire 512,513 F, M [7]
1 KK % Landrace animals 470 Fi NA [8]
3 (225 /K1) X B &b 5% (Pietrain/Large White) X Commercial 715 F, IM [9]
2. J| ==
19 Eiiliiiﬁgl%&@?ﬁ Tﬂlge White X Pietrain) 1187 Fs NA (10]
9 J2 4 2% XK Pietrain X Large White 1 855 F, IM [11]
(g1l X E’K?Jﬂ?ﬁ\iﬁ) XA A8 5 COME LU X BRI AR £ 58D X R
! ?ﬁglﬁi:j%{ﬁlrj;i% X European, ((Meishan X European) X Euro- 28,91 BC M [12]
pean) X European
MW LR R LR SRR R 22 X CR A X R D A% 50 X (K
s ﬁxj:ﬁ),ﬁ%}ﬁxgﬁé . 125,259,4_81, F, M [13]
Duroc, Pietrain, Pietrain X ( Landrace X Large White), Duroc X 626,335
(Landrace X Large White)) , Duroc X Pietrain
6 K% 52 X 2 4% 22 Duroc X Pietrain 510 F, IM [14]
5 F:9& 72 X K 11 Duroc X Landrace 370 F, NA [15]
27 k3% v X b [E 4B S White Duroc X Chinese Erhualian 762 F, M [16]
1 (KR 58 /K D X 2238 i Fh (Duroc/Landrace) X Crossbred 306 BC.F, NA [17]
19 *Di‘uzr%)?;i I())a_‘lnfﬁilnﬁr?cfzxjg:‘n)ish Large White) 3 826 Fs NA (18]
1 WU B A= Xz 4 2% European Wild Boar X Pietrain 315 F, NA [19]
b S S g 2
2 ﬁe{:Isffafifi”let'rlill\nujlsil%piagnzulld Boar X Pietrain 816,315 Fs NA (20]
1 i Y1 BF A4 X M5 11 European Wild Boar X Meishan 335 F, NA [21]

TE  IML SR IX AR 1195 5 NAL SCHRCR FH A A J2 X1l £ [ 55 80 0 B SR AT A [ 7 325 5 BC. [l S RE AR

Note:IM. Interval mapping; NA. It is not interval mapping or there is no relative information of mapping in the paper;BC. Back cross.
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Integrated map of meat color QTL
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Continued Fig. 1 Integrated map of meat color QTL
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45 B, 45 4 Bk 25, 19% ~ 90. 33% ., H DI .
MQTL2, MQTL3, MQTLS8 ~ MQTL11, MQTLI13 ~
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Table 2 Meta-analysis of meat color QTL

~ JR - 22 cM
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Chromosome Position Cl distance fnmal Marker Number of QTL
distance
MQTL1 SSC1 63.79 60.50~67.08 6.58 9.55 S0122-SWR702 2
MQTL2 SSC2 1. 24 0~4.73 4.73 22.82 SWR2516-SW2623 2
MQTL3 SSC2 72.21 69.77~74.65 4.88 13.95 SW2586-SW2134 2
MQTL4 SSC2 104. 96 100.19~109. 73 9.54 13.70 SWR2157-SWR345 2
MQTL5 SSC2 116. 70 110. 24~123. 16 12.92 18.43 SW1844-SWR308 4
MQTL6 SSC3 55.47 51.44~59.51 8.07 14. 35 SW2618-SW836 3
MQTL7 SSC3 73.30 69.98~76.63 6.65 9.45 SW57-S0352 2
MQTLS SSC4 71. 35 68.97~73.37 4. 40 22.46 S0023-SW589 4
MQTL9 SSC4 79.70 79.12~80. 28 1. 16 3.05 SW286-SW512 2
MQTL10 SSC4 92.28 86.90~97. 66 10.76 23.27 SW512-SW524 3
MQTLI11 SSC4 117. 88 116.66~119.11 2.45 18.05 SW58-S0097 8
MQTL12 SSC5 37.69 28.47~49.61 21. 14 28. 26 SWR453-SW2003 2
MQTL13 SSC5 72.47 69.72~75.21 5.49 26.11 SW1468-SW152 3
MQTL14 SSC5 84. 86 81.75~87.98 6.23 40. 29 SW1114-SW1383 6
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Chromosome Position Cl distance !mtml Marker Number of QTL
distance
MQTL15 SSC5 109. 22 104. 78~113. 67 8. 89 24. 84 SW378-SW967 5
MQTL16 SSC6 26. 82 15.48~38. 16 22.68 85.94 SW2535-SW1841 5
MQTL17 SSC6 69.48 65.93~73.02 7.09 10. 04 SWR1130-S0294 2
MQTLI18 SSC6 78.28 74.74~81. 82 7.08 38. 44 S0294-SW4 4
MQTL19 SSC7 63.74 62.53~64.96 2.43 25.13 SW1856-S0102 10
MQTL20 SSC7 80. 82 75.60~86.03 10. 43 25. 36 SW859-SW352 3
MQTL21 SSC7 107. 44 102.29~112. 59 10. 30 19. 00 S0115-SWR773 3
MQTL22 SSC8 31.82 25.09~38.55 13. 46 26.62 SW2521-SW1037 3
MQTL23 SSC8 53. 38 49.25~57.50 8.25 12.55 SW205-SW1953 2
MQTL24 SSC8 76.63 71.73~81.53 9. 80 19.71 SW1679-SWR1921 2
MQTL25 SSC9 94. 84 89.32~100. 35 11.03 47.65 SWR1357-SW174 3
MQTL26 SSC11 75.92 72.77~79.06 6.29 12.00 SW1377-SW1465 2
MQTL27 SSC12 75.20 71.56~78.83 7.27 13.57 SW37-S0090 3
MQTL28 SSC12 94. 00 91.91~96. 09 4.18 5.90 S0147-SW60 2
MQTL29 SSC13 47.05 41.88~52. 21 10. 33 24.78 SW452-SW882 4
MQTL30 SSC13 60. 17 55.85~64. 50 8.65 13.57 SW2412-S0075 2
MQTL31 SSC13 74.69 71.42~77.95 6.53 16. 84 SW225-SW398 3
MQTL32 SSC14 37. 80 34.37~41. 24 6. 87 22.41 SW2607-SW69 6
MQTL33 SSC14 52. 26 46.93~57. 60 10. 67 15. 35 SW2604-SWR2063 2
MQTL34 SSC14 74.54 67.67~81.42 13.75 21.85 SW2488-SW1557 2
MQTL35 SSC15 82.65 80.50~84.79 4.29 20. 84 SW906-SW1983 8
MQTL36 SSC17 87.57 81.62~93.53 11.91 28.12 SW1031-SW2431 4
MQTL37 SSCX 80. 11 71.42~88. 80 17.38 44,74 SWR1861-SW1608 5
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