
all loci by QTL on chr 1

locus

D
en

si
ty

0.00

0.02

0.04

0.06

0.08

0 20 40 60 80 100 120

●● ●

●
●

●
●
●● ●● ●

●●● ●●● ●
● ●

●● ●
●

●
● ●

●
● ●●● ●

●
●

● ●
●●

●
●

●
●
●

●
●● ●●

● ●
●

●
●

● ●●●
● ●●●

●● ●●●
●
●
●
●● ●

●●
●●

●●
● ●

●●
●

●
●

●●●
●●

●●
●●●● ●●●

●
●
● ●

● ● ●●● ● ●● ●
●

●●●●
● ●

●● ●
●

●●●
● ●●● ●●●

●
●

● ● ● ●

●
● ●●

●
●

●● ●
●

●●
●

●
●

●
● ●●●

●
● ●

●

●● ●●● ●●
●●●● ●

●● ●● ●● ●●●
●●●

●
●

●
●

● ● ●●
● ●

● ●
●

●
●
●●● ●

●
●● ●●
●

●
●

●
●

●●
●

● ●
● ●

● ●●
● ●● ●●

●

●● ●
●

● ●
●●

●
●●●

●
●

●
●

●●
● ●

●●● ●
●

● ● ●●● ●
●

●● ●
●
●● ●

●
●●

●
●●

●
● ●

●●● ●●

●
●●

●

●●
●●

●
●●

●
●●

●
●

●
●

●● ●●●
●● ●

●●
●● ●●

●
●

● ●
●

● ● ● ●●●
●

●●
●

●● ●●●

●
●

● ●● ●● ●
●

●●
● ●●
●●● ●●

●● ●
●● ●● ●●

●
●

● ● ●●
● ●

● ●
●

● ●
● ● ●

●
● ●●●

●
●●

● ● ●
●

●
● ●●●●

●●
●●●●

●
●●● ●

●●
●● ● ●

●
●● ● ●

●●

●● ●●
●

●
●● ●

● ● ●●
●●
●●●

●
●

● ●
●

●
● ●

●●
●

●
● ●●

●
● ●

●●
●●●

●

●
●●

●
●

●
●

●●●●●
●

●●
● ●●

●
● ● ● ● ●

●●
●

● ●
●

●
●●

● ● ●● ●● ● ●●●
●● ●

●
●

●
●●

●●●●

● ● ●● ●●●● ●
●● ●●

● ●●
●

● ●
● ●

●
●

● ●
●

●
●●

●●
●●●

● ●
●
●● ●
●●

● ●●
●

●
● ●● ●●

●
● ●

●
●● ●●

●● ●● ●
●

●

●●●
●● ●

●
● ●

●● ●
●

●
●

● ●
●● ●●●

●●
●

●
● ●

● ●
●●●
●

●●●
● ●●

●●●● ●● ●●●
●

●● ●
●

●● ●
●

● ●●
●

● ●
●

●●
●

●● ●
● ●●●

●● ●
●

●
●●

●
●●●
● ●●●●

●
●●

● ●● ●
●

●
●

●
●●●●

● ● ●●●●●
● ●

●
●●
●●

●●●● ●
● ●●● ●●

●●
● ●

● ●
●

●
●●●●●
●

●
●

● ● ●● ●
●●

● ●●
●

●●● ●
●

●
● ●

● ●●
●●●

●●
●●● ●
● ●

● ●
●

●
● ●●

● ●●
●

●
● ●

●
●● ● ●● ●

●
●

● ●●●
●

●
●● ● ●●

●●
●

● ● ●●●
●

● ● ●● ●
●

●●
●

●● ●
●
●●●

●
● ● ●

●●
●

●●

●
● ●●

●
●● ● ●

●
●

●
●

● ● ●●● ●● ●
●

●● ●●●●
●

● ●●●
●● ●

●
●

●●●
●

● ●●● ●
●●

●

●

●●
●● ●●

●
●●● ●● ●● ●●

●
●

●
●●

● ● ●● ●● ●●●
●

●
●

●
●

number of QTL on chr 1

P
er

ce
nt

0

20

40

60

1 2 3 4

epi loci by QTL on chr 1

locus

D
en

si
ty

0.00

0.01

0.02

0.03

0 50 100

●● ● ●● ●●
● ●

●
● ●● ● ●

● ●● ●●
●●● ●

● ●●
●

●●
●●

●
●● ●

●
●● ●

●● ●●
●

●●
●

epi/all pairs by nqtl on chr 1

locus1

lo
cu

s2

20

40

60

80

100

20 40 60 80 100

●

●

●
●

●

●

●●

●

●●
●
●

●

●

●●

●

●

●●
●

●

●

●

●

●

●

●●
●

●

●● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●
●

●

●

●

●

●

●

●
●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●
●

●
●

●
●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●●
●

●

●●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●●●
●

●

●

●

●●

●

●

●

●

●

●
●

●

●
●

●

●

●●

●

●

●

●

●

●●●
●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●
●

●●●

●

●

●

●

●
●
●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●
●●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●
●

●

●

●

●

●
●●●

●

●

●

●

●
●●●
●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●●

●

●

●

●●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●●

●

●
●

●

●

●●

●

●
●

●

●●●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●
●

●

●

●●
●

●

●

●

●

●

●

●

●

● ●

●

●●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●●

●

●●
●

●

●

●

●

●

●

●

●

●● ●●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●

●
●●

●

●
●

●
●

●

●
●

●

●

●
●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●
●

●
●

●

●

●

●

●

●●
●

●
●

●

●

●

●●

●

●
●

●

●

●

●

●●
●

●

●

●●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●
●

●

●●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●
●

●

●●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●●
●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●
●

●

●

●

●

●
●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●
●●

●

●
●●●

●

●

●
●

●

●

●

● ●

●

●

●
●●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●●

●●

●

●
●

●

●

●●

●

●

●

●

●

●●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●
●
●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●●

●

●

●

●
●●

●●

●●
●●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●●
●

●
●

●

●●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●●●
● ●

●
●●

●●

●
●

●

●

●
●

●

●●

●
●

●●

●
●●

●●

●

●

●

●

●

●

●
●

●

●
●

●
●

●

●

●

●
●

●

●
●●

●
●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●

●

●
●

●

●●
●●●

●

●●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●●

●

●

●
●

●

●

●
●

●
●●●
●

●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●
●
●

●

●

●

●

●
●

●

●●

●●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●
●

●

●
●

●●
●●

●●
●

●
●●●

●

●
●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●
●

●

●

●

●●

●

●

●

●

●●●

●

●
●

●

●

●

●

●

●

●

●

●
●●●

●

●

●●
●

● ●

●

●

●

●

●

●●

●●

●

●●●● ●
●

●
●

●●

●
●●

●

●

●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●
●

●

●

●

●

●●●

●

●

●

●●●

●
●

●

●

●

●●

●

●

●

●
●●●

●
●●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●●

●●

●

●

●●

●

●

●

●

●

●

●●

●

● ●

●●
●

●

●

●

●

●
●

●

●

●

●

●

●●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●●

●

●

●

●

●

●

●

●
●

●

●

●●
●●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●
●●

●

●

●

●●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●
●

●●

●

●

●

●

●
●●

●

●

●

●

●

●

●●

●●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

● ●

●

●●

●

●

●

●
●

●
●●

●

●

●●

●
●

● ●

●
●

●

●

●

●

●

●

●

●

● ●●●●●

●

●●

●

●

●

●●

●

●

●

●

●
●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●● ●

●

●

●

●

●

●
●

●
●

●●

●
●

●

●

●

●●
●

●

●
●●

●

●

●

●●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

● ●
●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●
●

●
●
●

●
●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●●

●

●

●
●
●

●

●●

●●

●●
●

●

●
●

●
●●

●●●

●

●●

●

●
●

●
●

●

●
●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

● ●

●

●

●

●

●

●

●

●●

●●

●

●

●

●
●

●
●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●
●

●

●

●

●

●

●

●

●

●

●●●●

●

●●●
●
●

●

●●

●

●
●

●●

●

●●

●

●

●●●

●

●

●
●

●

● ●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●●

●
●●

●

●

●

●●

●
●

●

●

●

●

●
●

●

●

●

●

●●
●●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●●

●
●
●

●

●●●

●●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●
●

●

●
●●●

●●
●

●

●
● ●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●●

●
●

●

●●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●●
●

● ●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●

● ●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

● ●

●


