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Comparative research on QTL location for protein content by two
kinds of mapping methods
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Abstract: [Objective)] This paper summed up the advantages and disadvantages of Composite Interval
Mapping and Inclusive Composite Interval Mapping by comparing and analysing the results of locating soy-
bean protein content QTL, providing not only a reliable basis for QTL mapping methods for the future, but
also a theoretical basis for cultivating high protein soybean varieties. [Method] Win-QTLCart 2. 5 Compos-
ite Interval Mapping and QTL IciMapping v 2. 2 Inclusive Composite Interval Mapping were used to locate
high protein QTL by using F, segregating population of high oil Jinongl18 and high proteinJiyu 47 as mate-
rial with two years of molecular data and phenotypic data. [Result] The research detected five high-protein
QTLs in the linkage group 12(B;+C,) and linkage group 17(M) by using CIM and ICIM-ADD, of which
ICIM-ADD detected QTL slightly more than CIM. The location results of CIM in the F,.; generation and
ICIM-ADD in the F, and F,., generations showed that there was a significant LOD within satt285 —
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satt636. Because the three QTL positions did not exceed 5¢M,so the three QTLs were the same QTL with
good stability QTL. Their contribution rates were 10. 87 % ,17.09% and 17. 34%. [Conclusion) The two

mapping methods have their own advantages and disadvantages. Therefore, the user should choose the map-

ping method base on an analysis of the practical application of the integrated use of the object. It is possible

to maximize the accuracy and efficiency of QTL mapping. In addition, studies have targeted SSR markers,

especially stability markers could be applied in the future of soybean protein molecular marker-assisted

breeding.

Key words:soybean; QTL location;protein content;composite interval mapping;inclusive composite in-

terval mapping
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Table 2 QTLs of soybean protein content detected by two kinds of mapping methods

. . i P bR ic X [a TL v . = en e ) ]
rék ferss  EBE S i R R T VA YL .
Population Methods Ankage QTL arser Bl /e LR R? AU
group flanking QTL position AE
qPC17-1 satt636~satt308 16/6.3 17.98 9. 86 —12.28
CIM 17(MD)
‘ qPC17-2 sat_121~satt691 0.1/15.4 10. 88 8.15 —12.59
F2 AU . qPC17-1 sattd69~satt285 37.1/17.7 20. 29 15.04 —0.08
F, generation ICIM- )
ADD 17(MD) qPC17-2 satt285~satt636 48.4/21.3 14. 87 17.09 —0.09
qPC17-3 satt636~satt308 14.6/7.7 22. 38 11.11 —0.10
CIM 12(B; +C1) qPC12-1 satt594~sct_199 67.6/0.6 11.53 7.85 1.04
Fy KA ' 17(M) qPC17-1 satt285~ satt636 46/23.7 14.75  10.87  —1.66
Fy. 4 families  1CIM- 12(B, +C» qPC12-1 satt594 ~sct_199 65.6/2. 6 9.76 6.18 1.08
ADD 17(VD qPC17-1 satt285~satt636 44.3/25.4 17.23 17. 34 —0.58

TGRS P 1 RS F k3R A s L B R h i A 55 QTL 08 (R /J5) B " R AR 12 X i) rh 48 1 S ARid i i gg . 57
FORFEARIC X T 2 MR iCIEEE .

Note: The linkage group () in capital letters means that the public genetic map of the linkage group number; QTL position (front/rear) :

“front” means the first marker distance away from the marker interval, “rear” means the second marker distance away from the

marker interval.
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Fig.4 Two-dimensional scanning(ICIM-EPID) from ICIM testing the significance of the additive and epistasis (a,c) ,

and epistasis only (b,d) affecting protein content in soybean of F, and F; population
a,c. LODA determines the significance of all genetic variations;b,d. LODAA determines the

significance of epistatic variation; LOD profile from one-dimensional scanning is shown at the top and left
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