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Meta-analysis of water holding capacity QTL in swine
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Abstract: [Objective] In this paper,a Meta-analysis was conducted for the Quantitative Trait Loci
(QTL) related to water holding capacity to estimate the number and refine the positions of QTL. [Method]
With the software BioMercator 2. 1, water holding capacity QTL were collected and projected to the swine
linkage map of USDA-MARC 2. 0 to establish an integrated map. Meta-QTL were obtained by meta-analy-
sis which reduced the confidence intervals compared to the initial QTL. Positions of candidate genes(eryth-
ropoietin receptor gene,ankyrinlgene,carbonic anhydraselll , Halothane) and Meta-QTL were compared to
reckon the precision of Meta-QTL. [Result] 80 water holding capacity QTL were collected from 26 pub-
lished papers and an integrated map of water holding capacity QTL in swine was established. 12 Meta-QTL
as well as their corresponding markers were obtained by meta-analysis. The confidence intervals of Meta-
QTL,with 8 of which shrank more than 50% and 6 of which were less than 10 ¢cM, were reduced compared
to the QTL before the Meta-analysis. The positions of erythropoietin receptor gene and ankyrinl gene pro-
jected to the integrated map were in the confidence interval of MQTL3 and MQTL12. [Conclusion) The
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confidence interval of Meta-QTL ranged from 3. 66 cM to 28. 98 ¢cM, with the reduction rate changing from

35.82% to 78. 81%. 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  Water holding capacity QTL reported since 2000
QTL § SN -
P PR B T A Y 4 b e BRI RE 2R PR,
8 Pt Sk . B s
Trait and Population  Population
No. of h o Parents o . Reference
QTL chromosome size ype
COOKL:SSC14;
8 DRIPL.SSC1,SSC2(2),SSC11; W v X 258 B Berkshire X Yorkshire 525 F, [1]
WHC.:SSC2(2),SSC13
COOKL:SSC7,SSC18; LR B 22 0 O 2208 R A K FD
6 DRIPL . SSC4,SSC6,SSC7,SSC14 Meishan X Commercial Dutch(Dutch, Large 785 F, [2]
SSC18 White and Landrace lines)
5 DRIP‘L : 55‘(/2 »SSC5,85C9,SSC15; W7 H X 2575 & Berkshire X Yorkshire 512 F, [3]
WHC.SSC5
5 COOKL:SSC13; Ve e B X AT B/ e BRI 5 825 £ 4]
DRIPL:SSC2(2) Berkshire X Yorkshire /Berkshire X Duroc
2 DRIPL:SSC2,SSC11 P X #5358 5 Berkshire X Yorkshire 513 Fy [5]
1 DRIPL:SSC13 P 7 B X AL 7 Berkshire X Duroc 783 F, (6]
COOKL:SSC2,SSC15(2) 5 s o ; - .
IS : 3 N
5 DRIPL, SSC14.SSC15 9% 72 X K 1 Duroc X Landrace 370 F,.F [7]
2 COOKL.SSC2; KX KA/ KA X B 1187 FL.F [s]
WHC.SSC2 Landrace X Large White/Large White X Pietrain e
COOKL:SSC18; \ . N
> DRIPL: SSC2,SSC3,88C5,85C1g it 78 2 B A2 Duroex Pietrain o85 Fz [o]
TR ORI 50, ke 22 IR XK A X R
N w5 7. ) -+ J| ==y
COOKL;SSC2(2) ,SSC175 FID R ¢ CRECR D) B 58 < Bt X
4 DRIPL.SSC17 Commercial (Duroc, Pietrain, Pietrain X ( Land- 1700 Fi,F, [10]
o race X Large White) , Duroc X (Landrace X Large
White) ), Duroc X Pietrain
. COOKL:SSC5,SSC15; s e Az . . .
3 DRIPL:SSCQ) ’ k3% 52 X i 4% 22 Duroc X Pietrain 510 F, [11]
, o e KX B L
! DRIPL,SSC6(2) ,S3C16(2) Finnish Landrace X Swedish Hampshire 289/268 Fs (12]
COOKL:SSC2,SSC6,SSC16; . s . o
6 DRIPL . SSC4 . SSC6. SSC18 #3978 X fz 4% 2= Duroc X Pietrain 585 F, [13]
COOKL:SSC5;
3 DRIPL.SSC5; W v X 2458 5 Berkshire X Yorkshire 515 F, [14]

WHC:SSC5
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QTL S B . v v e 34 Tl
P PR B T A e 4K REAA RN HEAA Y 2 .
™~ B X FRA . ; 2 7% SCHk
Trait and Population ~ Population
No. of Parents . Reference
~ chromosome size type
QTL
TR /B R =/ B A = (R R X K
PO/ 3% 290250
3 DRIPL.SSC5,SSC7,SSC12 German Landrace/Pietrain/Pietrain X [ German 4\84/41\7 T, [15]
Large White X German Landrace ]/Duroc X Pi-
etrain,
1 DRIPL.SSC2 W7 5 X 275 Berkshire X Yorkshire NA F, [16]
KA/ KAXAFE /(KA XA 55D Xk
3 DRIPL:SSC7(3) Landrace/Landrace X Yorkshire/(Landrace X 243 F, [17]
Yorkshire) X Duroc
5 DRIPL: SSC2.SSC4 FE 5E X (FFE R A XPFERAD 3782 F r1s]
SSC6,SSC11,SSC15 Duroc X (Danish Landrace X Danish Large White) !
= FH22 4 5 19 7 o A
1 DRIPL. S5C15 Commercial farm in Denmark 72 F) [19]
4 WHC:SSC1,SSC4(2) ,SSC6 K X M1 Large White X Meishan 147 F, [20]
BTG5 Rl Rz B X (X R X B RF 22
1 COOKIL:SSC16 Naturalized Brazilian Piau X (Landrace X Large 617 F, [21]
White X Pietrain)
1 WHC.SSC1 K XML Large White X Meishan 140 F, [22]
KAXHIL/KAXKE/ KA XL Fy, [ 32 B4
1 WHC.SSC7 Large White X Meishan/Large White X Landrace 855 Fy ,Backcross [23]
/Meishan X Landrace population
< 22 /R FD X B W
1 DRIPL: SSC2 (Pietrain/Large White) X commercial 15 F, [24]
1 DRIPL ;SSC7 #g 111 X K 4 Meishan X Large White NA NA [25]
1 WHC:SSC2 W5 H X 2575 & Berkshire X Yorkshire NA NA [26]

T NA FoR e hAR G AR L.

Note: NA means there is no relative information in the paper.
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3.66~28.98 cM, % s QTL W E¥HEEHA A~
[vi) 2 58 149 400 0, 46 0 EL 61 Ok 35. 8200 ~78. 8100, H
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MQTLY9 MQTLS Fl MQTLI11 f94 J Lt 51 ¥ 88 3k
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Fig. 1 Integrated map of water holding capacity QTL
Fx 2 ¥BEFRKAEX QTL B Meta 5347
Table 2 Meta-analysis of water holding capacity QTL
, F7ES
i/ cM o oy . R G HE
. . : J5 th S 1) .
B et 1 Position lé]tﬂ?/)cﬁM ﬁ%j:dv‘[] lﬂﬂﬁﬁ'ﬁ%‘? . Q’I“'L Gene association
QTL Chromo- Ma Avéra e Hetl/ %% fric T
Meta- come A 95 % ‘B AZ X [a] distarll)cc initiaflg Reduction Marker No. of N
QTL Average 95% confidence ;fter distance ratio QTL flﬁ {I\)IE_/CM
1 Sy 4 h ene osition
interval location
MQTL1  SSC2 0.32 0~3.66 3.66 11.15 67.17 SW2443—SW2623 2
MQTL2  SSC2  32.11 27.67~36. 56 8.89 28.84 69.17 SW1650—SW240 7
MQTL3  SSC2  63.65 59.00~68. 30 9.3 23.32 60.12 SW2167—SW1883 3 EPOR  67.6
MQTL4  SSC2  112.90 104. 65~121. 16 16.51 55.4 70. 20 SW2514—SWR308 5
MQTL5  SSC4  29.27 22.81~35.73 12.92 20.9 38.18 SW489—SW2409 2 CAIl  39.4
MQTL6  SSC4  76.81 70.59~83.03 12. 44 23.97 48.10 MOS—NGFB 2
MQTL7  SSC5  35.70 31.53~39. 87 8.34 39.35 78.81 SWR453—SW439 2
MQTL8  SSC6  72.26 66.20~78. 32 12,12 25. 65 52.75 SWR1130— 30300 3
MQTL9  SSC6  91.36 89.05~93. 66 4.61 10. 75 57.12 SWR1923—SW1473 2
MQTL10 SSC15  64.75 59. 68~69. 82 10. 14 15.8 35.82 SWR1533—SW936 2
MQTL11 SSC15  83.98 80. 27~87. 69 7.42 15.03 50. 63 SW906—SW1983 3 HAL  89.3
MQTL12 SSC17  11.8 0~28.98 28.98 18.6 10. 37 SW335—SWR1133 2 ANK1 11.8
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PERUR R ML . 76 A B 581 2 1 8 & Bk b, 12 4
QTL 45 1 35 M ih QTL. F ¥ &4 QTL
e 2.92 4 QTL M. E ik Meta 43 #7745] 1 12
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