STA 6178 Genetic Data Analysis

Wu/Ma

Homework 3 (due February 24, 2005)

Problem 1 – Investigation of the estimates from interval mapping

Interval mapping constructed on the basis of mixture models has proven to be a powerful approach for mapping quantitative trait loci (QTL) that affect a quantitative trait. The statistical behavior of interval mapping can be investigated through simulation studies.
Consider a backcross in which a linkage group of 6 equally distanced markers is constructed. The genetic distance between two adjacent markers is 20 cM. Assume that two QTL genotypes, Qq and qq, in the backcross have values (1 = 10 and (2 = 6, respectively. Given a QTL position, particular sample size and residual variance, one can simulate marker and phenotypic information. The simulated data are then analyzed by interval mapping to investigate how estimates of the parameters are consistent with given values. The parameters we need to estimate are ( = ((1, (2, (2, QTL location).

In this problem, we design a few different cases. Using the software written by Dr. Ma, estimate the parameters, (, and compare the consistency of parameter estimates and given values under the following cases:

Case 1. Heritability = 0.1, sample size = 100,

Case 2. Heritability = 0.1, sample size = 400,

Case 3. Heritability = 0.4, sample size = 100,

Case 4. Heritability = 0.4, sample size = 400

Note: Heritability is the ratio of genetic variance ((2G) over total phenotypic variance ((2P = (2G + (2). Given a value for heritability, we calculate the residual variance (2.

Problem 2  – Analysis based on real data

We have a backcross rice data containing marker and phenotype information (given in next few pages).

(1) Use the interval mapping software to estimate ( = ((1, (2, (2, QTL location);

(2) Show how you determine the critical threshold for declaring the existence of a QTL.
Markers’ Data (column 2-11, 0 means missing) and Traits’ Data  (column 12-20)

	ID
	RG472
	RG246
	K5
	U10
	RG532
	W1
	RG173
	Amy1B
	RZ276
	RG146
	10D
	20D
	30D
	40D
	50D
	60D
	70D
	80D
	90D

	1
	2
	1
	1
	1
	1
	1
	1
	2
	2
	2
	1.8
	3.8
	8.6
	12.4
	18.2
	13.6
	12.6
	12.4
	12.4

	2
	1
	1
	1
	1
	1
	1
	1
	2
	2
	2
	1.4
	2.4
	7.4
	9.4
	10.4
	8.4
	7
	6.6
	6.6

	3
	1
	1
	1
	1
	1
	2
	2
	2
	2
	2
	1
	1
	3.2
	7.6
	9.8
	8.6
	5.6
	5.8
	5.4

	4
	1
	1
	2
	2
	2
	2
	2
	2
	2
	2
	1.8
	3.2
	10
	10
	8.2
	7.8
	8
	7
	7

	6
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.6
	3.6
	10.8
	13.8
	15.6
	12.8
	11.2
	10.6
	10.6

	8
	1
	1
	2
	2
	2
	2
	2
	2
	2
	2
	1.8
	3.8
	10.4
	13.8
	17.8
	14
	13.6
	13
	13

	16
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	2
	3.2
	10.8
	20.6
	21
	19.4
	20
	19
	19

	19
	2
	1
	1
	1
	1
	1
	2
	2
	2
	2
	1
	2.2
	5
	6
	6
	5.8
	5.8
	5.8
	6.2

	20
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1
	2.2
	6
	10
	9
	8.2
	8.2
	8.2
	8.2

	21
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.2
	1.4
	4.4
	7
	6.2
	34
	30
	28
	28

	23
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	4.6
	12.6
	14
	14.6
	14.4
	12.4
	10.6
	10.6

	24
	1
	1
	2
	2
	2
	2
	2
	2
	2
	2
	1.4
	1.6
	5.2
	8
	10
	12.3
	14.2
	14.2
	14.2

	26
	1
	1
	2
	2
	2
	2
	2
	2
	2
	2
	1
	2
	7
	10
	10.4
	9.2
	4.6
	6.6
	6.6

	27
	2
	2
	2
	2
	2
	1
	2
	2
	2
	2
	1.2
	2.2
	5.4
	9.2
	9.4
	8.6
	9.6
	8.6
	8.6

	28
	1
	2
	2
	2
	2
	2
	1
	1
	1
	1
	1
	1.8
	5.2
	10.6
	13.8
	13
	9.2
	7.4
	7

	32
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.6
	2.8
	8.2
	10.2
	8.4
	9.2
	9.2
	9.2
	9.2

	33
	1
	1
	1
	1
	1
	2
	2
	2
	2
	2
	1.8
	2.6
	8.8
	19.5
	26
	22.3
	19
	20
	18.5

	36
	1
	2
	1
	1
	1
	1
	1
	1
	1
	1
	2
	3.8
	10.4
	10.4
	11.8
	10.2
	9.4
	8.4
	8.4

	38
	1
	1
	2
	2
	2
	2
	2
	2
	2
	2
	1.8
	3.4
	9
	9.4
	7.8
	8
	8
	7.8
	7.8

	39
	1
	1
	2
	1
	2
	1
	1
	1
	1
	1
	1.8
	2.8
	9.6
	12.4
	13.8
	11.5
	10.8
	10.4
	10.4

	43
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.4
	3
	9.2
	10.2
	9.6
	8.8
	8.4
	8.4
	8.4

	45
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.4
	2.4
	12.6
	12.2
	12
	8.6
	9
	9
	8.2

	51
	1
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1
	1.8
	5.8
	9.2
	7.8
	7.4
	7.6
	7
	7

	52
	1
	1
	1
	1
	1
	1
	2
	2
	2
	2
	1
	1.8
	5.8
	9.4
	12.4
	11.2
	8.6
	7.8
	7.8

	53
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.2
	1.2
	2.6
	6
	8.6
	8.2
	8
	7.8
	7.8

	55
	1
	1
	1
	1
	1
	1
	1
	2
	2
	2
	1.4
	3.2
	6.6
	9
	9.8
	8.8
	8.4
	8.4
	8.4

	57
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.4
	2.6
	8.6
	9.2
	8.8
	10.2
	7.8
	7.8
	7.8

	58
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.4
	1.4
	4.8
	8.6
	13.8
	10
	8.4
	7
	7.4

	60
	1
	1
	1
	1
	1
	2
	2
	2
	2
	2
	1.6
	3.4
	10
	15.6
	16.8
	16.2
	13.6
	14.2
	14.2

	61
	2
	2
	2
	2
	2
	2
	2
	1
	1
	1
	1.4
	3
	10.5
	8.5
	11.5
	19
	16.5
	15.3
	15.3

	64
	2
	2
	2
	2
	2
	2
	2
	1
	1
	1
	1
	1.4
	5.6
	6.8
	6.4
	7
	7.2
	9.6
	9.6

	65
	1
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.4
	2.8
	8.2
	10
	11.2
	12
	11.2
	11
	11

	66
	1
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2.8
	5.2
	13.4
	13.4
	12.2
	10.2
	9.6
	9.8
	9.8

	67
	1
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.4
	3
	8.2
	9.2
	8.4
	7.6
	7.2
	6.6
	6.6

	68
	1
	1
	1
	1
	1
	1
	2
	2
	2
	2
	1.4
	2.8
	7.4
	10.6
	9.6
	8.8
	9
	9
	9

	69
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.6
	3
	8.2
	11.4
	11.2
	12.6
	11.8
	11.8
	11.8

	70
	1
	1
	1
	1
	1
	2
	2
	2
	2
	2
	1
	1
	2.6
	6.4
	8.4
	7.8
	6.8
	6.8
	6.8

	71
	1
	1
	1
	2
	1
	2
	2
	2
	2
	2
	1
	1.2
	4.8
	10.2
	10.8
	9.8
	13.2
	9.8
	9.8

	72
	1
	1
	1
	2
	1
	2
	2
	2
	2
	2
	1.4
	1.4
	5.4
	9.4
	13.2
	13.2
	12.8
	11.6
	11.6

	73
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1.8
	3
	10
	11.4
	11
	8.6
	9.8
	9.4
	9.4

	74
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.2
	1.6
	4.6
	6.4
	7.2
	7.2
	6.4
	5.6
	5.6

	75
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2.6
	6.8
	10.8
	11
	11.2
	8.2
	10.4
	10.4

	76
	2
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1.2
	2.6
	6.4
	10.2
	11.2
	11
	9.4
	9.4
	9.4

	77
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.6
	3.6
	9
	10
	9
	8.6
	9
	8.6
	8.6

	80
	1
	1
	1
	1
	1
	1
	1
	2
	2
	2
	1.8
	2.4
	7.6
	7.8
	8
	7.2
	7.2
	7.2
	7.2

	82
	1
	1
	1
	1
	1
	2
	2
	2
	2
	2
	1.6
	3.4
	10
	13.6
	13.8
	13.8
	12.6
	11.8
	11.8

	84
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.6
	3.2
	9.8
	10.4
	11.4
	9.4
	9.6
	9.4
	9.4

	85
	1
	1
	1
	1
	1
	2
	2
	2
	2
	2
	1
	3.2
	7.2
	13.8
	14.8
	14.2
	11
	12.6
	12.6

	87
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.4
	2.4
	8.6
	11.6
	11
	9.4
	9
	9.8
	9.8

	95
	1
	1
	1
	1
	1
	1
	1
	2
	2
	2
	1.4
	1.8
	5.6
	9.2
	10.2
	11
	9
	8
	8

	99
	2
	1
	1
	1
	1
	1
	2
	2
	1
	2
	3.6
	7.6
	16.2
	16.8
	13.6
	13.2
	11.8
	11.2
	11.2

	100
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.2
	1.8
	5.6
	8.4
	11.2
	10
	8.4
	8.2
	8.4

	101
	1
	1
	1
	2
	1
	2
	2
	2
	2
	2
	1.2
	1.4
	9
	10.2
	10
	9
	7.8
	7.4
	7.4

	103
	2
	2
	2
	2
	2
	1
	2
	2
	2
	2
	1.2
	2.2
	7
	7.8
	7.2
	6.8
	7
	8.4
	8.4

	104
	2
	1
	2
	2
	2
	2
	2
	2
	2
	2
	1.6
	2.6
	7.8
	10.6
	8.4
	10.4
	10
	9.2
	9.2

	107
	1
	1
	2
	2
	2
	2
	2
	2
	2
	2
	1.4
	2.6
	9
	13.2
	14.2
	15.6
	12.8
	13.4
	11.8

	108
	1
	1
	1
	1
	1
	2
	2
	2
	2
	2
	1.4
	2.8
	11.8
	16
	16.2
	14.2
	12.6
	12.6
	12.6

	109
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.4
	2.6
	5.2
	7.8
	9
	9.2
	9
	9.2
	9.2

	110
	2
	2
	1
	1
	1
	1
	2
	2
	2
	2
	1.6
	2.8
	8.2
	9.2
	8.8
	8.6
	8.6
	8.6
	8.6

	111
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.2
	1.8
	9.8
	13.4
	13.4
	12.6
	11.6
	10.6
	10.6

	112
	1
	1
	1
	1
	1
	2
	2
	2
	2
	2
	2.4
	4.4
	13.8
	10.6
	13.2
	13.4
	12.8
	12.6
	12.6

	113
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.2
	1.8
	4.8
	7.8
	6.8
	5.6
	5.8
	5.8
	5.8

	115
	1
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1.6
	1.8
	4.6
	8.2
	12.4
	12.6
	11.6
	12.6
	12.2

	118
	1
	1
	1
	1
	1
	1
	2
	2
	2
	1
	1.6
	2.8
	9
	12.4
	10
	9.8
	8.6
	7.8
	7.8

	120
	1
	1
	1
	1
	1
	1
	1
	2
	2
	2
	1.2
	2.2
	6.2
	8.6
	7.2
	7.4
	6.6
	7
	7

	121
	1
	1
	1
	1
	1
	2
	2
	2
	2
	1
	2
	3.6
	11.4
	19.4
	14.2
	17
	14.8
	13.8
	13.8

	123
	1
	1
	1
	1
	1
	1
	1
	2
	2
	1
	1.4
	3.2
	11.6
	14.4
	15.4
	14
	11.6
	12
	12


Linkage Group


9.2





2.6





33.1





13.2





8.2





23.5





2.5





34.3





3.3





3.8





15.0





15.5





15.3





4.7





4.8





RG331





RG810





RZ801





RZ730





RG690





RZ19





RG381





RG345





RG146





Amy1B





RZ276





RG173





W1





RG532





U10





K5





16.1





19.2





RG246





RG472








