
Fst  by snp position,  n−glycan windows of  400000  bp
 Genes belonging to the precursor_biosynthesis sub−pathway

distance from gene center

F
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Fst  by snp position,  n−glycan windows of  400000  bp
 Genes belonging to the substrates sub−pathway

distance from gene center
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Fst  by snp position,  n−glycan windows of  400000  bp
 Genes belonging to the ost_complex sub−pathway

distance from gene center
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Fst  by snp position,  n−glycan windows of  400000  bp
 Genes belonging to the cnx_crt sub−pathway

distance from gene center
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Fst  by snp position,  n−glycan windows of  400000  bp
 Genes belonging to the branching1 sub−pathway

distance from gene center

F
st

 

0.0
0.1
0.2
0.3
0.4

0.0
0.1
0.2
0.3
0.4

0.0
0.1
0.2
0.3
0.4

0.0
0.1
0.2
0.3
0.4

0.0
0.1
0.2
0.3
0.4

0.0
0.1
0.2
0.3
0.4

0.0
0.1
0.2
0.3
0.4

FUT8

●

●

●

●

●

●

● ●

●
●●

●
●

● ●

●

●

●

●●●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●
●

●
●

●

●●●

●

●

●

●●
●

●

●

●
● ●

●

●●

●
●

●
●

● ●

● ●

●●

●
●

●

●
●

●

●
●

●● ●

●

●
●

●
●

●● ●● ●

●

●
●

●

● ●
●

●●

●

●
●

●

●

●

●

●

● ●●

●

●
●●

●

●

●

●

●

●
●●

●

●

●

●●
●

●

●
●●

●
●

●

●

●
●●●

●

●●

●
●

●

●

●

●

●

●

●
●

●

●● ●
●

●
●

●
●

●
●

●●
●

●

●

●

●

● ●
●

●

●

●
●

●

●
●
●

●
●

● ●
●

●
●●●●●

●

●
●

●●
●

● ●

●

●

●

●

● ●

●

●

●
●

●
●

●●

●

●

●●

●
●

●
●●

●

●

● ●●

●
●

●
●

●
●●

●

●

●

●●●● ● ● ● ●●●
●●

●●● ● ●
●

● ●●● ●●
● ●●●●

● ●

●● ●

●

● ●●
●

●

●●●●
●●●
●

●
●

●●
●

●

●

●●

●●
●● ●●

●

●

●● ●●● ●
●●

●

●●
● ●●●

●
●

●
● ●

●
●

●
●

●
● ●

● ●●● ●
●

●
●● ●

●

●
●

●●●

●

●● ●●●
●

● ●●●
●
●●

●
●●

●
●
●●

●
●

● ● ● ● ●

●

● ●● ●●●●●

●

● ●● ●●●● ●

●

● ●●

●

●●
●
●

● ●
● ●

●
●

●
●

●
● ●●

●
●

●● ● ● ● ●●●

●●

●●
● ● ●●●

●●● ●●

●

●●●●● ●●
● ●● ●

●

● ●●
●
●

●
●●●●

●
● ●● ●●●●● ●●●●

●

● ●●

●

●
●●

● ●

●

●
●

●

●

●

●

●
●●

● ●
●

●● ●

●

●●
●

●

●●

● ●●

●●● ●
● ●

● ●
●

●●
●● ●●●

●●
●●●

●
●
●●
●

●
●

●

●

●●
●

●●●
●

●
●● ●

●

●

● ●●
●●●

●●

●
●

●
● ●●

●●
●

●
● ●●

●

●
●
●● ●

●

●

● ●
●

●

●
● ● ● ●

●●●
●

●●
●

●

●

●

●
●

●● ●
●

●

●
●
●●

●

● ●●

● ●
●

●

●●

●

●
●

●

●

●
●

●

●

●●

●

●●

●

●

●

●
●●

●

●● ● ●

●

●

●
●

●

●●

●

●

●
●●

●

●

●

●
●

●

●
●

●

●

● ●

●

●
●

●

●
● ●

●
●

●●

●
●●

●

●

●
●

●

●

●
●

●

●
●
●

●●

●●

●
●

●

●

● ●

●

●

●●

●

●

●●
●

●

●

●

●
●

● ●

●
●

●
●

●

●

●

●
●

● ●

●

●●●● ● ●
●

●

●
●●

●●
● ● ●

● ●
●

●
●● ● ●

● ●
●● ●●

●
● ●

●
●● ●● ●

●●●
●● ● ●●● ●● ●● ●● ● ●●

●
●
●

●
●●●

●●●
●
● ●●

●

●
●

●● ●● ●
●

●● ●●● ●
● ●● ●

●
●●

●
● ●

●
●

●

●
●

●●
●

●●

●

●●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●● ●

●

● ●●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●
●

● ●

● ●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

● ● ●
● ●

●

●

●

●

●

●

●

●

●
●

●

●

●

●● ●●

●

●●

●●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●● ●
●

●

●

●●

●
●
●

●
●

●●

●●

●

●

●

●●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●

●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ● ●

●

●

●
● ●

●

●

●
●

●

●

●

●

●

●
●

●

●●

●

●

●
●
●

●
●

●

●●

●

●

●

●

●● ●

●

●

●●

●

●

●●

●

●

●

●
●

●

●

●

●

−
40

0 
kp

−
20

0 
kp

ge
ne

 c
en

te
r

20
0 

kp

40
0 

kp

MAN1A1

●

● ●● ●

●

●

●

●

●●

●

●
●

●

● ●●

●

●

● ●

●●

●
●

● ●

●

●
●

●

●

●●

●●

●

●
●●

●

●

●●

●

●

●

●●

●
●

●●
●

●

●

●

●
● ●

●
●

●

●

●

●●

●

●

●
●●

●

●

●

●●●●

●
●

●

●

●

●● ●

●
● ●

●●
●

●
● ●

●

●

●

●●

●

●

●

●

● ●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●
●
●

●

●●●

●

●

●

● ●
●

●●
●●●

●
●

●
●

●

●

●

● ●

●

●

●

●

● ●
●

●

●

●
●

●
●● ● ●●

● ● ●

●
● ●

● ●

●●

●

● ● ●

●

●
●

●
●●● ●

●
●
●

●

●
●

●●●
●

●●●●
●

●

●

●

● ●●

●

●
●

●
●

●●

●●

●
●

●

●

●

●

●●

●●●

●
●

●●●
●

●●● ●

●
●

● ● ●●

●

●●
●

●●
●

●●●●
●

●
●

●● ●● ●
●

●

●

●● ●●●
●

●●

●

●
●

● ●
●

●

●●
●
●● ●●●●● ●●

●
● ●

●●
● ●● ●●

● ●●● ●

●

●
●●

●
●

● ●●

●●

●
●●

● ●
●

●●●
● ●

● ●

● ●

●

●● ●
●●● ●

●

●● ●● ● ●
●

●
●

●●●● ●●●●● ●● ●
●

●
●

●●●● ●●
●
●
● ●

●
●●

●
● ●●
●

●

●
●● ●

●
●

● ●● ●● ●
●

● ● ●
●●

●● ●●
●

●
●

● ●
● ●

●
●

●

●●● ●
●

●
●●

●●

●

●

●

●●

●

●●
●

●
● ●● ●● ●● ●●● ●● ●

●
● ●

●●

●

●
●

●

●
●

●
●

●

●●

● ●
●

●
●

●●

●

●
● ●

●
●

●

●

●
●

●
●

●

●
●

●

● ●

●●

●

●

●

●

●
●

●

●

●

●
●● ●●●●● ●● ●

●
●

●

● ●●●● ●●●
●●● ●● ●●●●

● ●●● ● ●●● ●●

●
● ●

●

●
●●●

●

●

●
●

●●●

●
● ●

●●

●● ●
● ● ●

●

● ●●● ●
●● ●●●● ●● ●

●
● ●●● ●

●●

●●

●●

●
●

●
●

●

●
●

●● ●
●●

●

● ● ● ● ●

●

● ●●
●

● ● ●●● ● ●●● ●
● ● ●

●
●● ● ● ●●

●

● ●●●
●● ●

●

● ●●
●

●
●
●●●●

●●●

●
●

●●

●

●

●
●

●
●● ●●●
●●
● ●●

●
●●

●
●

●●

●●
●

●

●

●

●●●● ●
●

●

●
●●

●● ●

●
● ●● ●● ● ●

●
●

●●

●

●
●

●
●

●

●●

●

● ●

●

● ●
●● ●●●●●

●

● ●

●
●● ●●

● ● ●

●

●● ● ●

●

●

●

●
●●

●

●
●

●

●

●

●

●
●

●

● ●

●
●

●

●

●

●

●

● ●

●

●● ●● ● ●

●

●

●

●●●
●

●●●● ●● ●●●● ●●●● ●●●●●● ●● ●●●●
●

●●
●
● ●●● ●●●

●

●

●

●

●

●

●

●●
●

●
●●

●

●

●

●
●

●

●

●

●●

●

●●

●

●●

●●

●● ●●●

●

●

●

●

●●

●

●

●●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●
●
●

●

●●●●●●

●

● ●

●

●

●

●

●

●

●

●● ●

●●

●

●

●● ●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●● ●

●

●

●

−
40

0 
kp

−
20

0 
kp

ge
ne

 c
en

te
r

20
0 

kp

40
0 

kp

MAN1A2

●
●

●

●
●

●

●

●●●

●
●
●
●

●

●●●

● ●
●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

● ●●

●

●

●

●

●
●

●

●● ●
●

●
● ●

●●

● ●
●

● ●

●●
●● ●

●

●

●

●

●
●

●●

●

●

●

●●

●
●

●

● ●

●

● ●
●

●
●

●
●

●●

●●

●●

●

● ●

●
●

●●●

●

●

●
●

●

●

●
●

●●

●

●

●

●●
● ●● ●

●
●

●●● ●

●

●●

●

●
●

●

●

●
● ●

●
● ● ●●

● ●

●

● ●
●

●

●

● ●● ●
●

●
●●

●●● ●●
●

●●●

●

●● ●● ●●●●●● ●●●●
●●● ●●

●
●●●

●
●
●●●

●
●

●

●

●●
● ● ●
● ●

● ●●
●

● ●●● ●●● ●●

●

●●●● ●●●
●

●
●
●

●

●

●

●● ●

●

●● ●● ●●● ●
●

● ●

●

● ● ●●

●

●
●

●● ●

●

●● ●
●●

●

●

●

●
●●

●
●
●

●
● ●

●

●
●

●

●
●

●
●●

●

●

●

●
●

●

●
● ●

●

●

●●
●

●
●● ●● ●

● ●●● ●● ● ●●

●
●
●● ●

● ●●

● ●●
●

●● ●●

●
●

● ●●● ●●

●
● ●●

●●

●●●●

●● ●

●
●● ●●

●
●

●●
●●●

●

●●●●

●

●
●●●

●

● ●●

●●

●● ●
●

●

●

● ●●● ●●● ●●
●

●

●●●●●
●● ●

●
●
●

●
●●

●● ●
●

●

●● ●
●● ● ●

●
● ●

●
● ●

●
●

●
●●

●●
●●●

●
●●

●
●

●●

●●●● ●
●●

●
●

●●
●●● ●

●

●
●

●

● ●
● ● ●●● ●

●
●

●
●●

●

●
●

●● ●●
●

●
● ●●●

● ●●

●

●
●

● ●●●●●
●

●

●
● ●

●

●●
●

●● ●
●

●●●

●●● ●

●

●●● ●●

●

●
●

● ●●●●
●

●

●●

●
●●
●

●

●

●

● ●
●

●
●
●

●

●

●
●

●
●

● ●● ● ●●
●

●●

●●

●

●●

●
●●● ● ●●●●

●
●●

● ●●
●

●● ●

●
●

●

● ●● ● ●●

●

● ●
● ●

● ●

●
●

●

●
● ●

●
●

●

●

●
●

● ●
●●● ●

●

●● ●●●

● ●

● ●

●
●

●
● ●

●

●
●●

●● ●● ●
●

●

●
●

●

●

●

●

●

●

●

●●
●

●

●

●

● ●●
●

●
●●

●●
● ●●●

●
●●

●

●

● ●
●

●● ●●●●
●●

●

●
●●● ●●● ●● ●●

●●
●● ● ●●

●
●
●●
●●●

●● ● ●● ●● ●● ●
●

●●
●

●
● ● ●
●

●
●●●● ●

●●●
●
● ●

●
●
●● ●●●● ●● ●

●●
●

●
●

●
●●

● ●

●
●

●
●● ●● ●

●

●
●

●

●

●
●● ●

●●● ●
●

●● ●●●
●

●
●● ● ● ●

●
●

●

●

●● ●●●●
●●●

●●
●●

●

●

●

●
●

●

● ● ●●

●

●
●

●

●● ●●

●

●

● ●●●●

●

●
●

●

●

●

●

●

●●

●●

●●

●

●

●●
●

●
●

●●●

●

●

●●

●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●
●

● ●

●
●

●

●

●
●

●

●

●

●

● ●

●

●

● ●●

●●
●

●

●
●

●●

●

●
●

●
●

●

●

●●

●

●
●

●●
●

●

●

●

●

●●
●●

●
●

●

●●

●

●

●

●

●
●

●

●

●

●●●●

●●

●

● ●

● ●● ●
●

●

●
●

●●

●

●

●

●

●

●

●
●

●

●●

●

●

●
●

●

●

●

●

●●

●

●
●

●● ●●●

●

●

●

●

●●

●

●

● ●
●●

●

●

● ●●●●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ● ●

●

● ●●●

●

●

●
●

●

●●

●

●

●

●

●

●

●● ●●●●

●

●
●

●

●●●

●●●●
●

●

●

●

●● ●

●

−
40

0 
kp

−
20

0 
kp

ge
ne

 c
en

te
r

20
0 

kp

40
0 

kp

MAN1C1

●●●

●

●●

●

●

●
●

●

●

●

●

●
●

●●
●

●
●

●
●

● ●

●●

●

●

●

●

●

●●

●●●

●
●

●

●

●

●

●●

●

● ● ● ●

●

●●
●

●●●●

●

●
●● ●

●

●●

●

●●

●
●

●

●
●

●●

●

●
●

●

●

●

● ●

●●●
●

●
●

●●

●

● ●

●●● ●
●

●●● ●
●●●

●

●
●●●

●

●●
●

● ●

●●

●
●●

●
●

●●●●
●

●● ●●
●

●●●

●●●
●

● ●● ●●●●●

●
●●

● ●●●●
●
●●
●

●

●●
●

●
●

●
●

●

●

● ●
●●

●

●
●

●●
●

●
●●●

●

●
●●●

● ●

●
●●

●●● ●●● ●● ●●●●
●

●

●

●●●

●●●● ●
● ●●●●●

●●●

●
●
●

●

●

●●

●

●
●

● ●
●

●
●

●
● ●

●

●● ● ●●●●● ●

●
●●●

● ●
●●

● ●
●

●
●

●

●● ●●●
●●

●

●●
●

●●
●

●●
●●●● ●●

●●
●

●●
●

●●
● ●●●

●
●
●●

●

●●● ● ●
●

●●●
●

● ●
●● ● ●

●●●●
● ●

●
●●●

●
●
●● ●●●

● ● ●●
● ●●●
●
●

●
●●●●●● ●●

● ●●
●● ●● ●●

●

●

●●
●●●●
●

●● ●

●

●
●

●

●●

●

●
●

●

●

●

●●

●● ●
●●
●

● ●

●

●
●

● ●
●

●
●

●
●

●●
●

●
●●

●●●

●●

●

●

●●

●●●
●

●

●●

●

●

●●
●

●

●

●
●

●●

●

●

●
●

●

●
●

●

●

●●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●

●●

●●

●

●

●
●

●

●

●●
●●●

●

●

●

●

●

●

−
40

0 
kp

−
20

0 
kp

ge
ne

 c
en

te
r

20
0 

kp

40
0 

kp

MAN2A1

●
●

●
●

●
●

●

●

●

●

●
●●● ●

●

●

● ●

●

●

● ●●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●●

●

●

●

●
●
●

●●

●

●

● ●

●

●
●

●
●

●

●● ●
● ●

●
●

●

●

●

●

●

●

●

●

●

●

●●
●

●
●

●●

●
●

●

●

●
●

●

●

●
●

●

●●●

●

●

●
●

●
●

●

●●●●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●●
●
●

●

●

●
●

●

●

●

●
●

●●

●

●
●

●●●

●
●

●

●

●

●● ●●● ●

●

● ●●

●

● ●

●

●

●

●

●
●

●● ●
● ●● ●●

●●
●●●

●●
●

●
●●

●

●
●

●

● ●
●

●● ● ●● ●●
●

●●
●●●●

●
●

●● ● ●●●
●

●

●

● ●
●

● ●
●
●●

●

●
●

●

●

●
●

●

●

●

●

●●
● ●
● ●

●

● ●
●●●●
●●●●

●

●

●●
●●

●
●●

●
●

●

● ●●●

●
●●

●

●

● ●
●

●●
● ●●

●

●●
●

●●

●

● ●
●●●

●

●
●

●● ●●
●●

●

●
●●

●

●●
● ●●● ●● ●●

●●
●
●●

● ●
● ●

●
●

●
●
● ●

●

●

●
●

●●●

●

●
●

●● ●● ●● ●●●

●
●

●
●

●●
●

●●●

●

●
●

●●
●

●●

●

● ● ●● ●●● ●

●

●●●
●

●
●

● ●
●

●● ●●

●
● ●● ● ●●

●
●

●
●● ● ●●● ●● ●

●
●●●
●

●
●●● ●

●
●

●
●
●●●●

●
● ●●●

●● ●●●
●

●
● ●●●●●● ●●

●
●● ●● ●● ●●● ●●●

●
●●●●● ●● ●● ●● ●●●●●●● ●

●
● ●●● ●● ●● ●

●

●●
●

●
●

● ●●●
●

●● ●●
●

●
●

● ●● ●●●●● ●

●
●

●●
●

●

●
●

●

●●

●
●●

●

●

●
● ●

●

●

●
●

●

● ●
●

●

●

●

●
●●

●
●

●

●
●●

●
●

●●●●
●●●

●●

●

● ●
●

●
● ●

●

●

●

●● ● ●
●●●

●

●●

●
●

●

●
●

●●
●

●●

●●

●
●

●

●
● ●

●

●
●

●

●

●
●●

●
●

●
●

●

●

●● ●●●
●

●

●

●

●●

●

●
●

●

●●

●

●

●
●

●●●●
●

●
●●

● ●

●

●

● ●

●

●
●

●

●
●●

●

●

●●
●
●

●

●

●

●●

●
●

●

●
●●

●

●

●●

●

● ●● ●●●

●

●

● ●
●●

●● ● ●●●●
●

●●

●
●● ●
●●●

●

● ● ●●●
●

●

●
● ●

●
●●

●
●●

●●●●●●●●
●
●

● ●●●
●

●● ●● ●
● ● ●

●●●
● ●●● ●●●●

●
●● ●●● ●●●●●●● ●
●

● ●● ●●●●●
●

●●●
●● ● ●●● ●●●● ●● ● ●● ●●●●● ●

●
● ●●●
●

● ●● ●● ●●● ●● ●●
●● ●● ●●●

●●

●

●

●

●●

●

● ●

●

●
●

●

●●●

●

●

●

●

●

●

●●
●

●●●
●

●

●
●

●

●

●

●

●

●

●

● ●

●
●

●

● ●

●●

●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●
●

● ●●●

●●

●

●

●

●

●●●●
●

●

●

●

● ●

●

●●

●
●●●

●

●
●

● ●●● ●

●

●

●
●

●
●

● ●● ●●
●

●

●

●

●●

●
●●

●

●

●

●
●

●

●

● ●●

●

●

●●

●

● ●

●

●

●

● ●

●

●●

●● ●

●

●

●

●

●

●

●

●

●

●

●●

●●●●●

●

●

●

●

●

●●●

●

● ●

●

●●●

●

●

●

●

●

●

●● ●

●

●

●●

●

●●●●●

●

●

●

●

●

●●

●●

● ●●● ●● ●

●

●

●

●

●
●●

●

●
●●

● ● ●
●●

●
●●

●

● ●

●
●
●

●●●●
●

●

●●

●
●

●

●●

●

●

●

●

●●
●

●

●
●

●●
●

−
40

0 
kp

−
20

0 
kp

ge
ne

 c
en

te
r

20
0 

kp

40
0 

kp

MAN2A2

●

●

●●
●●●

●

●
●

●
●

●

● ●

●

●
● ●

●

●

●

●

●

●

●
●
●

●
●●

●●
●

●●
●

●
●

●
●
●

●

●

● ●
●

●
●●

●

●
●●

●

●
●

●
●

●

●

●●

●●
●

●
●

● ●

●

●

●
●

●

●●

●
●

●● ●
●●

●

●
●

●
●

●
● ●

●●
●

●

●
●

●

●

●

●

●

●

● ●

● ●

●

●●

●

● ●

●

●

●

●

●●
●

●●

●

●●

●
●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

● ●●

●

●

● ●●

●
●

●●

●

●

●●
●

●

●

●

●

●

● ●

●●

●

●

●

●

●

●

● ●

●●

●

●

●

● ●● ●

●

●

●

●

●

●

● ●
●

●●●

●

● ●

●●

●
●
●

●

●

●

●
● ●●

●●
●

●
●● ● ●

●
●

●
● ●●

●
● ●●

●
●

●●

●●●

● ●●

● ●●●
●
●

●●
●●

● ●
●●●●

●
●● ●●● ●

●

●●●●
●●
●

●● ●●
●●●●
●

●

●

●
●●

●

●● ● ●●
●●● ●●●

●
●

● ●●
●
●● ●

●
●

●●
● ●

●

●● ●● ●●
● ●

●●● ●
●

●●

●

●●
●

●● ●
●

● ●

●

●● ●●●
●

●
●●
●●●●

●

●
●

●
●

●
●

●●● ●● ●● ●

●
●

●

●

● ●●
●

●

●
● ●

●
●●

● ●●●● ●

●

●
●

●

● ●●
●

●●

●●
● ●

●

●

●
●

● ●
●

●● ●
●

●
●

●

●

●
●●

●

●

●●●●
●●

●

●
●

●
●

●●

●

●

●

●
●

●

●

●

●

●
●

●●

●
●

●

●

●

●●●
●
●
● ●

●

●

●

●●●
● ●●

●●
● ●

●
●●● ●●●

●
●●

●

●
●●●●

●
●

●●
●

●

●

●●● ●● ●
●

●

●
●

●● ●

●● ●
●

●

●
●

●

●●●

●

●

●
●

●

●
● ●

●●

●
● ●

●
●

● ●

● ● ●
●

●

●
●

●●
●

●
●

●

●
●

●

● ● ● ●● ●●● ●
●●●●

●●
●

●

● ●●
●

●
●●

● ●
●

●●
●

●●● ●●

●

●●

●

●● ●●
●

●●
●●

●●
●●●

● ●

●● ●● ●●● ●
● ●

● ●●

●
●●

●● ●●
● ●●●● ●

●

●

●

● ●●●

●

●

●●

●●
●

●

●

●

●
●

●● ●
●

●
●
●

●

●

●

●●
●●●●

●●
●●●

●●●●
● ●

● ●●
● ●

●

●●
●

●

●

●

●

●

● ●

●

●

●

●

●

● ●
●

●

●

●

●
●●●

●

●●

●

●
●

●

● ●● ●

●●
●

●●

●

●

●●
●●

●●

●●

●

●

● ● ●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

● ● ●

●

●●

●
●

●
●●

●
●

●

●
●

●

●●

●

●

● ●●
●

●

●●● ●
● ●●

●
●●●

● ●
●●

●●● ●

●

●

●

●

●●
●● ●●

●

●
●

● ●●
● ●

●
●

●
● ●

●
●●

●

●
● ●

●

●
●

●
● ●●

●
●

●
●●

●

●
●

●

●● ●● ●●●
● ●● ●

● ●
● ●●

●
●● ●

●

●● ●●●●
●
●

●

●

●

●●●●●

●

● ●
●

● ●●●●● ●●●●● ● ●●●●●●
●

●
●

●
●

●●●
●

●● ●● ●

●

●
●

●
● ●●●● ●●● ●●

●
●●

●
●● ●●

● ●
●

●

●

●●
●

●
●
● ●
●● ●

●
●● ●● ●●

●

● ●
●●

●

●●● ●●

●

●●
●●

●
●

●●●
●●●
●●●

●●
●

●
●

●

●●
●● ●

●

●
●

● ● ●

●

●●
●●

●

● ●
●●
●● ●●

●

●●

●

● ●
●

●●

●●
●

●

●

●

●
●

●

●

●

●●
●

●

●●●
●

●●●●

●

●●●
●

●

●

●
●

●

●

●

●● ●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●● ●●●● ●

●

●

●

●

●

●

●

●
●
●

●

●

●

●●
●

●●●●

●

●●● ●●●●● ●● ●

●

●
●●

●●● ●

●

●

●

●

●

● ●●

●

●

●

●

●

●

●
●

●
● ●●●

●

●

●

●

● ●●

●

●● ● ●● ●●●●●●

●

●

●

● ●

●

● ●● ●● ●

● ●

●

●

●

●●
●

●

●

●

●● ●●●

●

●●● ●●●●●●

●

●●
●

● ●●●

●

●
●

●
●

●

● ●

●

●
●●

●

● ●

●

●

●

−
40

0 
kp

−
20

0 
kp

ge
ne

 c
en

te
r

20
0 

kp

40
0 

kp

MANEA

●

●

●

●

●●

●

●
●

●

●

●
●●●

●

●
●
●●

●

●

●

●

●
●●

●

●

●
●

●

●
● ●

●
●●

● ●
●

●
●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●
● ●

●

●
● ●●

●

●

●●

●●

●

●
●

●

●

●
●

●

●
●

●

●

●
●

●●●

●

●

●

●●
●

●

●
●

●●

●

●● ● ●
●
●

●

●

●

●

●

●

●

●

●●

●
●●

●

●

● ●
●●●

●●
●●

● ●●
●

●●

●
●●●

●
●●

●●

●

●
●

● ● ●

●
●●
●

●
●

●
●●
●

●
●

●
●

● ●●

●

●
●

●
● ●

●
●

●

●

● ●● ●● ●●●

●

●
●

●

●

● ●

●
●

●
●●●
●
●

●

●
●●

●

●

●●●

●

● ●●●● ●●● ● ●●●●● ●
● ●

●●●

●● ●●●● ●●
●●

● ●●● ●●●●●●
●

●
●● ●

●●

●

●

●●

●●●

●

●

●

●● ●● ●
●

●
●

●● ●●● ● ●● ●● ●● ●●
●

●
●

●●● ●● ●

●
●●

●●
●
●●

●

●● ●
●●● ●●

●
●

●●
●●

● ●●● ●
● ●

●●●●
●

●
● ●● ●●

●● ●●

●
●

●
●●●●

●
●

●

●

●
●

●

●

●

●
●●

●

●

●

●

●
●

●● ●

●
●

● ● ●
●
●
●●●●

●●
●● ●●

●

●

●

●
●●

●

●
●

●

●

●
●

● ●
●

●
●●

●●
●●●●

●● ●● ● ●

●

●
●●●●

●

●

●

●●
●●●●● ●●

●
●

●● ●●● ●●●
●

● ●
●●●● ●●

●

●

●

●●

●●
●

●●

● ●

●●●

●●
●●

●

●

●● ●

●●●
●
●●

●
●

●

●● ●● ●
●

●
●

● ●●●
●
●● ●●

●

●

●
● ●

●

● ●● ●
● ●

●

●
●●

●
● ●● ● ●

●

●● ●● ● ●

●
●
●●●

●
●●

●

●

●●● ●

●

●

●●
●

●
●● ● ●●●

●
●

● ●● ●

●

●

●

●
●
●

●●

●

●

●
●

● ●

●

●

●

●

●

●

●

● ●●

●
●

●

●

●

●

● ●

●●●

●

●

●

●

●

●

●

●● ●

●

●

●

●

●

●
●

●

●

●
●

●
●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●●●

●
●

●
●● ●

●

●

●●

●●

●

●●

●

●

● ●

●●●

●

●

●

●

●

●

● ●
●●●

●●

●
●

● ●●● ●●●●●●●● ●● ●●

●

● ●● ● ● ● ●●●●●

●

●● ●

●

●●
●

●● ●● ●● ● ●● ●

●

●●●

●

●

●

●● ●●●●●

●●

−
40

0 
kp

−
20

0 
kp

ge
ne

 c
en

te
r

20
0 

kp

40
0 

kp

MGAT1

●

●

●

●

●
●

●

●●

●

●

● ●
●

●

●

●

●

●●

●

● ●
●●

●

●

●
●

●●
●

● ●
●

●

●

●
●

●

●
●

●
●

●
●●

●
●

●

●

●
●

●●

●

●

●
●

●
●

●

●

● ●

● ●

●

●
●

●●

●
●

●
●

● ●
●

●
●

●

●

●
●

●

●

●
● ● ●

●

● ●

●

●
●

●
●

●

●
● ●

● ●●
●

●

●●
●
●

●●

●

●
●

●

●
●

●
●

●

●

● ●
●
●

●

●
●

● ●● ●●
●●

●

●

●

● ●
●

●
● ●

●

●● ●
● ●●

●● ●
●

●
●

●
●●

●

●●

●●
● ● ●

●
●

●●●●●● ●●
●

●

●

●● ●● ●
●

●● ●●
●

●● ●●

●
●

●
●

●

●

●
●●●●

●●● ●●

● ●

● ●●

●

●
● ●
●

● ●
●●● ●●

●

●

●●
●●

●●
●● ●

●

●●●
●

●

●

●●
●

●

●
●
●●

●● ● ●● ●
● ●

●

● ●

●
●

●

●● ●

●●

●● ●● ●●●●
●

●

●

●
● ●●●

●●● ●
●

● ● ●

●

●
●

●●
●
●●●

●●
● ●●

●● ●

●
●●

●● ●● ●

●

● ● ●●● ●● ●

●

●●●●
●

●●
●● ●●

●

● ●
●
●

●
●

●

●

●

●
●●●

●
●● ●

●
●

●
●

●
●●

●● ●
● ●●●●● ●

●

● ●●
● ●●

●

●●
●

●

●
●

●

●

●
●

●

●
●

●
●

●

● ●●●

●
●●

●
●●●
●

●●

●

● ●● ●●
● ●

●
●

●●

●

●

●●
●
●●

●
●●

●

●

●

●●

●

●

●

●

●
● ●

●
●

●●

●
●

●

● ●
●●●

●
●

●● ●●●
●

●

●
●

●

●
●

●
●

● ●●●

●
●

●

●
●

●
●●
●

●

●

●

●
●

●

●●

●●

●● ●
●

●●
●

●
●

●
● ●

● ●
●

● ●●

●

●

●

●

●

●

●
●

●● ●● ● ●●
●●● ●●●

●
● ●

●●● ●● ●●● ●●● ●
●

●

●

●

●●●
●

● ●
●

● ●

● ●
●

●● ●
●

●
●

● ●
●

● ●● ● ●●●● ●●
●

● ●●●●

●

●
●

●● ● ●
●●

●
●

● ●

●

●
●●
● ●

● ●● ●●●●
●●●● ● ● ●●●●

●
●● ●

●

●

●

●● ●● ●

●

● ●

●●

●

● ●

●
●●

●

●

●●●

●

●

●
●●

●

●●

●

● ●●●

●

●

●

●●●

● ●

●

●
●

●
●

●
●

●

●

●

●

●

●●

●

●
●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●●● ●

●

●

●

●
●

●

●

●●

●
●

●

●

●
●

●

●

●

●●

●

●● ●● ●

●

● ●●● ●●

●

●

●

●●

●

●
●

●●●●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●
●

●

● ●

●

●

● ●

● ●● ●

●

●

●

●

●

●

● ●

●
●

●●

●● ●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●●●

●

●

●

●

●

−
40

0 
kp

−
20

0 
kp

ge
ne

 c
en

te
r

20
0 

kp

40
0 

kp

MGAT2

●

●

●●

●●
●●
●

●
●

●

●

●

●
●

●
●

●

●

●

●● ●

●

●
●

●

●

●

●
●●

●

●
●● ●

●

●●
● ●

●

●

●●

●
●

●

●●

●

●

●

●

●
●

●
●

●
●

●
● ●●

●

●

●

●

●

●
●

●

●
●
●● ●
●

●

●

●

●●

●● ●●
●

●

●

●

● ● ●
●

●

●●
● ●

●

●●

●

●
●

●
●●

●

●

●

●
● ●●

●

●● ●

●

●

●

●

●
●●
●●

●

●● ●

●●

●
●

●

●
●

●

●

●
●

●

●
●

● ●

●

●●

●

● ●●●
●● ●

●●● ● ●● ●●●
●

●

●● ●● ●
●● ●●

●

● ●●

●
●

●

●
●

●
● ●●

●
●●
●

● ●

●

● ●●●● ●
●

●● ●

●● ● ●

●

●
●

●●

●

●

●
●

●
●

●
●

●

●

●

●

●

●●
●●

●●●

● ●

● ●
●●●●●●●

●
●●

●
●●

●

●●

●

●● ● ●●●● ● ●●●● ● ●●●
●

● ● ●●
● ●

●
●

●
●●

●
●

●

● ●●

●
●● ●

● ●

●
●

●

●

●

●●
● ●

●
●

●

●

●
●
●
● ●

●
●

●●●

● ●

●

●

● ●
●●

●
●

●●
●

●
●● ●●

●

●● ●
●

●●● ●●●●
●

●

●
●
●●●

●
●

●● ●
●●●●

●
●
●

● ●
●

●
●●

●

● ●
●

●

●● ● ●●●

●

●
● ●

●
●

● ●● ●

●
●●●

●● ●● ● ●●
●

●
●

●
●

●
●
●

●
● ● ●●

●●
●

●●●● ●
●●

●●●●
●

●
●

●
● ●● ● ●

●
●

●●

●

●
● ●●●

●● ●● ●
●● ●

●
●

● ●●●
●

●

●
●●●

●
●●●
●

●●●● ●
●●
●●

● ●

●
●

●●
●●

● ●●●●●
●

●●

●

●●

●

●● ●●

●●

●

● ●

●
●● ●

●

● ●
●
●

●
●

●
●●●

●
●

●
●

●●
● ● ●● ●●●

●●●
●

●
●●

●
●●●●

●

●

●

●

●
●

●●●

●

●●

●
●

●
●

●

●

●●●●

●

●

●● ●● ●

●
●

●

●

●● ●●

●
●

●

●
●

● ●●

●
●

●

●

●

●

●
●

●

●

●
●●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●●●●

●

●

●

●

●

●

●●●● ●

●●

● ●● ● ●●

●

● ● ●●●●●●●● ●● ●●

●

●● ●●●● ●●

●

●

●

●

●

●
●

●

●●●●

●

● ● ●● ●●

●

●
●

●

●● ● ●●

●

● ●●●

●

−
40

0 
kp

−
20

0 
kp

ge
ne

 c
en

te
r

20
0 

kp

40
0 

kp

MGAT3

●

●

●

●

●
● ●●

●

●

●

●

●

●
●●

●
●
● ●

●●
●

●
●●

●

●

●

●

●

●

●
●

●

●

●● ●
●

●●
●

●

●

●
●

●●●
●

●
●●

●
●●

●
●

●
●

●

●

●

●

●

●

●

●
●

●

●●●
●

●
●

●

●

●
●●

● ●
●

●

●●

●

●

●
●

●

●

●
●

●

●

●

●●● ●

●

●

●

●

●
●

●

●

●
●

●

●● ●
● ●

●
●

●

●

●

●●

●

●

●

●

●

●
●
● ●

●
● ●

●
●

●

●

●

● ●

●

● ●

● ● ●● ●
●
●●

●●●●
●●●●

●
● ●

●●
●

●
●

●●

● ● ●
●●

●

●● ●●

●
●

●

●

●●● ● ●● ●● ●
● ●● ●●

●
●●●

●
● ●●●●●●

●
●

●

●

●
●

●
●

●
●●●

●

●

●●●●●● ●●

●

●
●●
●

●
●

●
●

●
●

●●

●
●

●
● ●●

●●●
●

●●●● ● ●

●

●

●
●

●

●●

● ●
●

●

●

●

●

●●●●●●
●

●
●

●

●

●

●
●

●

●
● ●

●
●

● ●
●●

●
●

●●●

●

●

●

●● ●●

●●●
●●●

●
●●

●●
●

● ●●●● ●●
●

●● ● ●

●
●

● ● ●● ●●●
● ●
● ● ●●● ●

●
●

●
●

●
● ●●

●
●
●

●●●● ●
●

●●●●●●
●● ●●
●●

●●
●
●●

●

●

●●
●●

●
● ●

●● ●
●

●
●

●
●

●
●
●●●

●

●
●

●
●
●

●●●●
●

●

●
● ●

●●
●

●●●●●● ●
●

●●
●

●

●
● ●●●●● ●

●
●

●
● ●

● ●

●
● ●●●

●

●
●

●
● ●

●

●
●●

●

●
● ●●

●

●

●

●

●●

●

●

●
●

●

● ●

● ●

●

●
● ●●

●

●
●

●

●

●

●

●

●
●

●●●
●

●

●

●
●

●

●

●

●

●

●

● ●
●

●
●
●

●

●

●●

●

●●
●

●●

●
●● ●

●

●

●●
●

●
●

●
●
●

●
●●● ●●

●

● ●
●●

●

●
●

● ●●
● ●●●●

●

●

●

●
●
●

●

●●●

●

●
●
●

●
●

●●
●●

●
●●●

●

●
●

●
● ● ●● ●●

●
●
●● ●

●●
●
●

●
●

● ●
●
●

●●●●
● ●
●

●

●
●

●

● ●

●

●

●
●

●●
●●● ●

● ●●●●
●●

●●

●

●

●

●●

●
●

●

●

●● ● ●
● ●

●
●● ●

●

●
●●●

●

●● ●
● ●●●● ●
●
●

●●●●●●
●

●
●●

●●

●

●
●● ●●

●●●
●

● ●

● ●●
●●

●
●

●

●
●●

●

●●
●●

●●
●

●

●

● ●●●
●●● ●

●

●

●

● ●
●

●

●

●●

●

●

●

●

●●

●●

●●

●●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●●
●

●●

●

●
●●

●

●

●●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●●

●

●

●

●
●●

●

●●●●●

●

●

●

●

●

●

●

●

●

● ●● ●●●

●

●

●

●

●
●

●
●

●
●

●

●

●

●

●
●●

●

●

●

●

●

●

●

● ●

● ●●●● ●●

●

●

●

●

●●

●

●●

●●

●●●

●

●

●

●

●●

●

●●●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

● ●●

●

●

●●●●
●

●●● ●

−
40

0 
kp

−
20

0 
kp

ge
ne

 c
en

te
r

20
0 

kp

40
0 

kp

MGAT5

●

●

●

●

●●

●

●

●

●

●
●

●
●

●

●

●
●

●
●

●
●●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●● ●●
●

●

●
●
●●

●●

● ●
●

●

●

●

●●
●

●

●

●
●

●

●

●●

●

●● ●
●

●
●●

●

●
●

●

●

●

●

● ●

●
● ●●

●●
●

●
●

●

●

●
●

●
●

●

●

●

●

●
●

●

●
●●

●●

●

●
●●●

● ●
●

●
●
●●●

●●
●●

●●●●●

●

● ●
●

●
●●

●
●

●●

●●●

●

●●
●

●

●

●

●

●

● ●●
●

●

●

●

●

●
●●

●

●

●● ●●

●
●

●

●

●

●

●

●

●

●

●

●
●●

●

●
●

●
●

●

●

● ●
●

●

●

●

●●

●

●
●

●●

● ●

●
●

●
●

●

●
●

●

●

● ●
●

●

●

●

●
●

● ●●
●

● ●

● ●●
●

●

●

●

●

●
●

●

●

● ●●●
●
●

●●
●

●● ●

●
●● ●

●

● ●
●●

●

●●
●

● ●

● ●●
●

●

●●

●

●
●● ●

●

●
●

●

●

●

●
●

● ●
●

●● ●

●
●

●

●
●

●

●

●
●

● ●
● ● ● ●●● ●●●●● ● ●

●
●●●

●
●●

●●● ●●

●

● ●●●●●
●

●

●●

●

●● ●●● ●●

●

●

●

●
●● ● ●●● ●

●●

●
●

●

● ●●●

●

●
●●● ● ●

●

●

●●

●
●

●
●

●
●

●

●●●
●● ●

●
●● ●● ●

●

●

●

●●●●● ● ●●● ●●
●

● ●

●

●

●
●

● ● ●

●

●
●

●

●●

● ●●

●
●

●
●●●

●

●

● ●●

●

●

●

●

●

●●

●

●

●●●

● ●

● ●

●

●

●

●

● ●

●

●●
●

●
●●●

●

●● ●

●
●●
●●

● ● ●
●● ●●

●●
●● ●●

●
●

●

●
●
● ●

●

●

●
●

●

●

●
●●

●

●●

●

●

●
●●

●

●
●

●

●●

●

●

●

●

●●

●

●●

●
●

● ● ●
●●

●
●

●

●● ●●

●

●

●

● ●
●●
●
●●●●

●

●●
●●

●

●

●

●● ●
●

●
●

●●

●

● ●●●
●●

●
●●

●

● ●
●

●
●●

●

●

●

●

●● ● ●●
● ●●

●

● ●●

●●

●
●

● ●
● ●

●

●●
●

●
●

● ●●

●●
●

●
●●●

●●

●● ●
● ● ●

● ●

●

●● ●
● ●

●

●

●
● ●

●

●
●●

● ●

●
●●

●

●●●● ●● ●●●

●
●● ●
● ●● ●

●
● ●● ●

●

●

●
●

●●

●

●
●

●
●● ●●

●●●

●
●●

●●

●●
●

●

●●

●
●
●

●

●

●●
●

●● ●
●
●

●
●
●

●
●

●●

●●●●
●●● ●
●● ●●●●

●
● ●

●
●

●
● ●●

●●●

●
● ● ●

●●● ●●
●●● ●

●
●

●●
●

●

●
● ●●

●

●
●● ● ●●

●●
●●

●●
●●

●●

●
●

●
●

●
●

●●
●

● ●

●

●
●●● ●

●●

●

●

●

● ●●
●

●

●

●●
● ●

●● ● ●

●

●

●

●

●● ●●
●●●

●
●

●
●

●
● ●

●
●●
● ●

●
●

●
● ● ● ●●●●● ●● ●

●
●

●
●

●

●
●

●
●

●
●●● ●●

●

●

● ●●
●

●

●

●●●

●

●● ●
●

●●● ●●
●●

●● ●

●

●

●

●
● ●●●●

●
●● ● ●●●●

●
●●

●●
●●●

●
● ●●● ●●● ●

●
● ●●

●●
●

●●● ●
●
● ●

●

●
●

●
●●●

●

●

● ●●

●
● ●●

●
● ●

●
●
●● ●

●
● ●

● ● ● ●●● ●●

●

●
● ● ●●●●

● ●

●

●

●●●
●

●
●

●
●●●

●
●●●● ●

●
●● ●●

●
●

● ●

●

●● ●●

●

●●
●

●●
●

● ●●
●

●

●

●
●

●● ●● ●

●

●● ●
●

●
●

● ●●
●

●

●●

●
●

● ●●
●

●
●

●
●● ● ●

●
●

●

●●
●

● ●●
●

●● ●● ●●

●

●●

●
●

●
●

●

●

●

●● ● ●●

●
●

●

●●

●

●
●

●
●●

●
●

●●

●

● ●

●

●

●●

●

●●

● ●

●

●

●

●

●

●
●

●

●
●

●

●

●●
●

●

●

●

●

●●
●

●

●

●
●

●
●

●●

●

●

●
●

●
●

●

●

●
●

●

●

●

●

●●

●

●

●

●
●

●
● ●

●

●

●
●

●

● ● ●●
●

●●
●●● ●

●

●●

●

●
●

●
●●

●

●
●

●

●

●

●

●●

●●

●

●
●

●

● ●

●●

●
●

●●

●

●

●

●

●

●●●

●
●

●

●

●
●

●

●

● ●

●

●

●

● ●

●

●●

●

●●● ●●

●
●

●

●

●

●

●

●

●

●

●●

●

● ●● ●

●

●

●

●

●

●

●

●
●●

● ●●●●

●

●●●●●● ●●● ●●
●

●● ●● ●●●●● ●●

●

●

●●

●

●
●

●

● ●
●

●

● ●

●

●

●

●

●
●

●● ● ●

●

●

●

●●●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

● ●

●

●●

●●

●

●

●

● ●

●

●

●

●

●

●

●

●●

●

●

●● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●●

● ●●

●

●

●

●

●

●

●

● ●

●
●

−
40

0 
kp

−
20

0 
kp

ge
ne

 c
en

te
r

20
0 

kp

40
0 

kp

ssafr
m

ena
eur

csasia
easia

am
e

oce



Fst  by snp position,  n−glycan windows of  400000  bp
 Genes belonging to the branching2 sub−pathway
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