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nucleotide sugar metabolismyiannose metabolism biosyathesis ALG11
7 0000
M3 0386 \
i
OO00O0ALG9 61059 ALG1281059AL G +&1059
0038}DOLKI—¢0011 ALGS 0124 A
DOLPP 000 0B-€1059HALGBH 1059 Various types of
0462 DAD1 N-glycan-bigsynthesis
&0 ' ; ::@r GAT1

Terpenoid backbone
biosynthesis

Other glycan degradati

ALG9
ALG9 ALG3 ALG?2

IALG10B| |ALG8| |ALG6| |ALG11| |ALG11| [ALG2]
AN1A2 ;

MOGS [GANAB GANAB MAN1AZ MAN1AZ

2

:

ST6GALIBAGALT|

MGAT3

MGATA4B
BT6GALIB4AGALTY] MGAT]

|ALG1| |[ALG14...] DPAGTI
K00730
FUTS8

aminoglycan biosynt
keratan sulfate

hesis —
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|-Glycan biosynthesi

MPI1-053
DPAGT #00063LE13

[2)

_ +2 2600007 ALG1%00008 ALG2 6600004 ALG2 [60006ALG 11 1Q52
Amino sugar and | Fructose and 0009 Glycosylphosphatidylinositol(GP )= r
nucleotide sugar metabolismiannose metabolism biosynthesis ALG11
403186 0qo0
0033HDOLK—d0011 T ) O00OALGOJ&1059ALG12f1059HALGI
DOLPP 000 0B-€10594ALGBH 1059 Various types of
DAD1 N-glycap-bigsynthesi
0062 300 .

Terpenoid backbone
biosynthesis

Other glycan degradati

ALG3
[ALG11| [ALG11]
:

MOGS [GANAB GANAB MAN1AZ MAN1AZ

2

ALG2
ALG2

IALG10B| |ALG8| |ALGS6|

:

ST6GALIBAGALT|

MGAT3

MGATAH
MGAT1

ST6GALIBAGALT

|ALG1| |[ALG14...] DPAGTI
K00730
FUTS8

aminoglycan biosynt
keratan sulfate

hesis —




nuc

2

|-Glycan biosynthesi
MPI1-062

Amino sugar and

eotide sugar metabo|

0038HDOLK 0011

DOLPP 000 0

0462

DPAGT #0006jALE13

[2)

lismy

Fructose and

annose metabolisn]

Terpenoid backbone
biosynthesis

0000A ALG1%00008 ALG2 600004ALG2 K6000GALG11

0009

0124

10595ALGS 1859

Other glycan degradati

Glycosylphosphatidylinositol(GH

U

biosynthesis

40:186

O(}OO ALGY 1059/ ALG12810598ALGY

Various types of

\—glycap-bigsynthesi

1052

= ' r
ALG11
0 AOO

1659

ALG2

ALG3
IALG10B| |ALG8] |ALG6| |ALG11| |ALG11|
MAN2AZ

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

ST6GALIBAGALT

MGATAH
MGAT1

MGAT3

ALG2 |ALG1| |[ALG14...] DPAGTI

K00730

FUTS8

aminoglycan biosynt
keratan sulfate

hesis —
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|-Glycan biosynthesi

[2)

MP1-063

nuc

DPAGT £50000)JALE13~60000HALG1
Amino sugar and Fructose and
eotide sugar metabolismyannose metabolism 0009
0038HDOLK 0011 ALG5 0124
DOLPP 000 OB610598ALGS
0462 DADL
0000HMOGS 6001 AGANA
Terpenoid backbone
biosynthesis
Other glycan degradatipn

0000BALG2600004ALG2 E0000ALG11 1Q52
Glycosylphosphatidylinositol(GIP D=
biosynthesis ALG11
4 :1 0000
M3 0386 \
)
O(}OO ALG9 |6 1059kAL G12681059FALG9 <+61059
1059 Various types of
N-glycan-bigsynthesis
O000HBANA ocfo ANI1AZ000HMGAT 160001
AN2A
04001
M

0001 GAT3<:0

GAT5 GAT4

OOOET6GAL$OOO‘H4GALT$0001 HFUTS
N

ALG3[ |ALGZ |ALG1| |[ALG14...] DPAGTI
IALG10B| |ALG8| |ALG6| |ALG11| |ALG11| [ALG2]

:
MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

ST6GALIBAGALT

MGAT3

MGATAH
MGAT1

r

N

aminoglycan biosynt

keratan sulfate

hesis —
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|-Glycan biosynthesi
MPI1-069

[2)

13

L)

DPAGT #50006JAkS

L

Amino sugar and
nucleotide sugar metabofism

Fructose and
annose metabolisn

0038HDOLKI—0011 ALGS
DOLPP 000 0
DAD1

0462

Terpenoid backbone
biosynthesis

00007 ALG100008 ALG2 00004 ALG2 K5000GALG11 1Q52
0009 Glyc phosphgtidylinosi_tol(GP A_L i r
biosyrthesis
4 :{ 0000
M3 0386 \
)
0000#ALGY |6 1059)ALG12%1059ALGY +&1059
0124 1

10598ALGS 1659

Other glycan degradati

Various types of

\—glycan-bigsynthesi

ALG9
ALG9

2

ALG3

ALG2

IALG10B| |ALG8| |ALGS6|

[ALG11| [ALG11]

;

:

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

ST6GALIBAGALT

MGATAH
MGAT1

MGAT3

ALG2

|ALG1|

|ALG14...]

DPAGTY|

FUTS8

K00730

aminoglycan biosynt
keratan sulfate

hesis —




N—-Glycan biosynthesis
MPI-073
DPAGT £50000)JALE 13600005 ALG 1¥,0000§ ALG 2 |6500004 ALG 2 }60006fAL G 111661052
Amino sugar and | Fructose and e Glycosyipfiosphatidylinositol(GPh=anchor
nucleotide sugar metabolismiiannose metabolism biosyathesis ALG11
7 0000
M3 0386 \
)
O0000HALGY &61059/ALG12[$1059ALGI +61059
0038}DOLKI—¢ 0011 ALGS 0124 i
0462 DAD1 N-glycapn-bigosynthesis
Cgf)' ‘ | q i::@!' GAT1

Terpenoid backbone
biosynthesis

Other glycan degradati

ALG9
ALG9 ALG3 ALG?2

IALG10B| |ALG8| |ALG6| |ALG11| |ALG11| [ALG2]
AN1A2 ;

MOGS [GANAB GANAB MAN1AZ MAN1AZ

2

:

ST6GALIBAGALT|

MGAT3

MGATA4B
BT6GALIB4AGALTY] MGAT]

|ALG1| |[ALG14...] DPAGTI
K00730
FUTS8

aminoglycan biosynt
keratan sulfate

hesis —
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|-Glycan biosynthesi
MPI-074
DPAGT £50000)ALE 13600005 ALG 1¥0000 ALG 2 |500004 ALG 2 }60006fALG 11 1052

[2)

Amino sugar and | Fructose and Glycosylphosphatidylinositol(GIPp= r
tid tabol - 0009 : _ Ry
nucleotide sugar metabolismidannose metabolisn o

& 0000

M3 0386 \

i
0038HPOLKI—g 0011 ALGE 0124 O00OtALGO 1059HALGO+£1059

CCLPEd Various types of
0462 DABZ N-glycap-bigsynthesis
C€6 ‘ ' g Z:K@!' GAT1]

Terpenoid backbone
biosynthesis

aminoglycan biosynthesis -
keratan sulfate

Other glycan degradati

ALG9

ALG3| |ALGZ2| el [ALGi4..| DPAGTH
IALG10B [ALG8| |ALG6| |ALG11| |ALG11| [ALG2]

2

AN1AZ M
AN1AZ MAN2AZ K00730

MOGS [GANAB GANAB MAN1AZ MAN1AZ

FUTS8

ST6GALIBAGALT|

MGAT3

MGATA4B
BT6GALIB4AGALTY] MGAT]




nuc

2

|-Glycan biosynthesi
MPI1-076

Amino sugar and

eotide sugar metabo|

0038HDOLK 0011

DOLPP 000 0

0462

DPAGT#00060)ALE13

[2)

lismy

Fructose and

annose metabolisn]

Terpenoid backbone
biosynthesis

0000HALG1%00008 ALG2 600004ALG2 K000GALG11

0009

0124

10598ALGS 1659

Other glycan degradati

Glycosylphosphatidylinositol(GH

U

biosynthesis

401{86

O(}OO ALGY 1059/ ALG12810598ALGY

Various types of

\—glycapn-bigsynthesi

1052

= ' r
ALG11
0 lOO

A
1059

ALG2

ALG3
IALG10B| |ALG8] |ALG6| |ALG11| |ALG11|
MAN2AZ

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

ST6GALIBAGALT

MGATAH
MGAT1

MGAT3

ALG2 |ALG1| |[ALG14...] DPAGTI

K00730

FUTS8

aminoglycan biosynt
keratan sulfate

hesis —
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|-Glycan biosynthesi
MPI1-083
DPAGT#50000JALE13 2600005 ALG 1¥50000§ ALG2|600004 ALG 2} 0008fALG 11 1052

Amino sugar and | Fructose and Glycosylpfosphatidylinositol(GiP )= r
tid tabol : 0009 : : ALG11
nucleotide sugar metabojismpannose metabolism biosynthesis

e ’(03186 0G99

[2)

U

\
0038HDOLK—0011 TGS 0124 oqoo ALG9|61059/ALG1281059FAL G +&61059
DOLPP 000 OBH1059HALGBI 1059 Various types of
0462 DAD1 N—glycap-biosynthesis
GG ' : t==@r GAT1

Terpenoid backbone
biosynthesis

aminoglycan biosynthesis -
keratan sulfate

Other glycan degradati

ALG9

ALG3| |ALGZ2| el [ALGi4..| DPAGTH
IALG10B [ALG8| |ALG6| |ALG11| |ALG11| [ALG2]

2

AN1AZ m
AN1AZ MAN2AZ K00730

MOGS [GANAB GANAB MAN1AZ MAN1AZ

FUTS8

ST6GALIBAGALT|

MGAT3

MGATA4B
BT6GALIB4AGALTY] MGAT]
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|-Glycan biosynthesi
MPI1-088
DPAGT#50000JALE13 600005 ALG 1¥50000 ALG 2 |6600004 ALG 2} 0008fALG 11 1052

Amino sugar and | Fructose and Glycosylpfosphatidylinositol(GiP )= r
tid tabol : 0009 ; : ALG11
nucleotide sugar metabojismpannose metabolism biosynthesis

T 401{86 0609

[2)

U

\
0038HDOLK—0011 it 0124 oqoo ALG9 §1059/ALG12fB1059FALG9~61059
DOLPP 000 OBH1059HALGBIE 1059 Various types of
0462 DAD1 N—glycap-biosynthesis
GG ' : tﬂ@r GAT1

Terpenoid backbone
biosynthesis

aminoglycan biosynthesis -
keratan sulfate

Other glycan degradati

ALG9

ALG3| |ALGZ2| el [ALGi4..| DPAGTH
IALG10B [ALG8| |ALG6| |ALG11| |ALG11| [ALG2]

2

AN1AZ m
AN1AZ MAN2AZ K00730

MOGS [GANAB GANAB MAN1AZ MAN1AZ

FUTS8

ST6GALIBAGALT|

MGAT3

MGATA4B
BT6GALIB4AGALTY] MGAT]




=
[72)

|-Glycan biosynthesi
MPI1-092

LIR)

13

DPAGT #50000JAkS

L

Amino sugar and Fructose and

nucleotide sugar metabolismiiannose metabolism

0038}DOLKI—¢0011 ALGS

DOLPP 000

0462 £0000HMOGS

Terpenoid backbone
biosynthesis

0000A4 ALG100008 ALG2 600004ALG2 K000GALG11

Glycosylphosphatidylinositol(GH

U

10598ALGS8 1659

Other glycan degradatl

ALGY
ALGO| ALGS| |ALG2] mreq  [ALG14.] DPAGTY

0009 ) ;
biosynthesis
o 403186
0124 0(100 ALGY & 1059ALG12E81059FALGY

Various types of

\—glycan-bigsynthesi

1052
\

= r
ALG11

0000
A

IALG10B| |ALG8| |ALGS6|

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

MGAT3

ET6GALIB4GALTY] [MGAT1

lALG11] [ALG11] I|ALG2]
AN1AZ M
AN1AZ MANZ2AZ K00730

aminoglycan biosynt
keratan sulfate

hesis —




nuc

2

|I-Glycan biosynthesi
MPI-096

Amino sugar and

eotide sugar metabo|

[2)

DPAGT#50000JALE13

lismy

Fructose and
annose metabolisn]

0038HDOLK 0011

0462

Terpenoid backbone
biosynthesis

0000AALG100008 ALG2 600004ALG2 K000GALG11

0009

0124

Glycosylphosphatidylinositol(GH

U

biosynthesis
T 403{86
O(}OO 1059/ALG12(81059
1059

Various types of

\—glycan-bigsynthesi

1052
\

— r
ALG11
0 AOO

IALG10B| |ALG8| |ALGS6|

ALGY9 m
ALG9 ALG3 ALG?2
[ALG11| [ALG11]
MAN2AZ
AN2AZ

ST6GALIBAGALT|

ST6GALIBAGALT

MGATAH
MGAT1

ALGD |ALG1] |ALG14...| DPAGT]

K00730

FUTS8

aminoglycan biosynt
keratan sulfate

hesis —




nuc

2

|-Glycan biosynthesi
MPI1-098

Amino sugar and

eotide sugar metabo|

0038HDOLK 0011

DOLPP 000 0

0462

DPAGT#0000)ALE13

[2)

lismy

Fructose and

annose metabolisn]

Terpenoid backbone
biosynthesis

0000AALG1%00008 ALG2 600004ALG2 K000GALG11

Glycosylphosphatidylinositol(GH

U

10598ALGS 1659

Other glycan degradatl

0009 ) ;
biosyrthesis
T 403186
0124 0(100 ALGY 61059 G12810595ALGY

Various types of

\—glycan-biosynthesi

ALGY
ALGO| ALGS| |ALG2] mreq  [ALG14.] DPAGTY

1052
\

= r
ALG11

0000
A

1059

IALG10B| |ALG8| |ALGS6|

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

ST6GALIBAGALT

MGAT3

MGAT1

lALG11] [ALG11] I|ALG2]
AN1AZ M
AN1AZ MAN2AZ K00730

aminoglycan biosynt
keratan sulfate

hesis —




nuc

2

|-Glycan biosynthesi
MPI1-100

Amino sugar and

eotide sugar metabo|

0038HDOLK 0011

DOLPP 000 0

0462

DPAGT#00060JAL5E13

[2)

lismy

Fructose and

annose metabolisn]

Terpenoid backbone
biosynthesis

U

0000H ALG100008 ALG200004ALG2 K5000GALG11
0009 Glyc phosphgtidylinosi_tol(Gl
biosynthesis
W 40:186
0124 O(}OO ALGY9 1059ALG9

10598ALGS8 1659

O*her glycan degradati

Various types of

IALG10B| |ALG8| |ALGS6|

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

ST6GALIBAGALT

MGATAH
MGAT1

MGAT3

ALG1?]
ALG3[ [ALG2]
[ALG11| [ALG11] [ALG2]
MAN1AZ aNZAZ

1052

= ' r
ALG11
0 lOO

10‘59

N-glycan-bigsynthesis
[ > (?( ‘f i::@!‘ GAT1M&

|ALG1| |[ALG14...] DPAGTI
K00730
FUTS8

aminoglycan biosynt
keratan sulfate

hesis —




N—-Glycan biosynthesis
MPI-105
DPAG T £:0000)ALE 13600005 ALG 1¥,0000§ ALG 26600004 ALG 2 }60006fALG 111661052
Amino sugar and | Fructose and o Glycosyipfiosphatidylinositol(GPp=anthor
nucleotide sugar metabolismyiannose metabolism biosynthesis ALG11
7 :1 0000
M3 0386 \
i
OOOOHALGY [61059)ALG12B1059ALG9 +41059
0038}DOLKI—¢ 0011 ALGS 0124 A
DOLPP 000 0B-€10594ALGBH 1059 Various types of
0462 DAD1 N-glycan-bigsynthesis
¢do004 | : ::@r GAT1

Terpenoid backbone
biosynthesis

Other glycan degradati

ALG9
ALG9 ALG3 ALG?2

IALG10B| |ALG8| |ALG6| |ALG11| |ALG11| [ALG2]
AN1A2 ;

MOGS [GANAB GANAB MAN1AZ MAN1AZ

2

:

ST6GALIBAGALT|

MGAT3

MGATA4B
BT6GALIB4AGALTY] MGAT]

|ALG1| |[ALG14...] DPAGTI
K00730
FUTS8

aminoglycan biosynt
keratan sulfate

hesis —




2

MPI1-106

Amino sugar and
nucleotide sugar metabo|

|-Glycan biosynthesi

Fructose and

SMmannose metabolisn

0038HDOLK 0011

0462

Terpenoid backbone
biosynthesis

00007 ALG1%00008 ALG2G00004ALG2 160006ALG11

0009

0124

Other glycan degradati

Glycosylphosphatidylinositol (G

U

biosyrthesis
T 403186
O(}OO 1059 G12810595ALG9
1659

Various types of

\—glycan-bigsynthesi

1052
\

= r
ALG11

0000
A

1659

IALG10B| |ALGS]

|ALGS|

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

ST6GALIBAGALT

MGAT3

MGAT1

|A |AAL'(-§i| @ [ALG1] [ALG14..] DPAGT]
MAN2AZ

aminoglycan biosynt
keratan sulfate

hesis —




N—-Glycan biosynthesis
MPI-108
DPAGT £50000)JALE 13600005 ALG 1100004 ALG 2 {6500004 ALG 2 }60006fAL G 111661052
Amino sugar and | Fructose and 0008 Glycosyipfiosphatidylinositol( GP=anchor

nucleotide sugar metabolismpiannose metabolism biosyathesis A(I)_ 0%1

T 403186 A

i
0038HDOLK 0011 ATGE 0124 O(}OO ALG9 &1059/ALG12@81059ALGY ~&61059

DOLPP 000 O0Br610598ALGS8 1659 Various types of
0462 DAD1 N-glycan-bigsynthesis
¢G000k ' ; ::@r GAT1

Terpenoid backbone
biosynthesis

Other glycan degradati

ALG9
ALG9 ALG3 ALG?2

IALG10B| |ALG8| |ALG6| |ALG11| |ALG11| [ALG2]
AN1A2 ;

MOGS [GANAB GANAB MAN1AZ MAN1AZ

2

:

ST6GALIBAGALT|

MGAT3

MGATA4B
BT6GALIB4AGALTY] MGAT]

|ALG1| |[ALG14...] DPAGTI
K00730
FUTS8

aminoglycan biosynt
keratan sulfate

hesis —




nuc

2

|-Glycan biosynthesi
MPI1-109

Amino sugar and

eotide sugar metabo|

0038HDOLK 0011

DOLPP 000 0

0(162

DPAGT#0006/3L{E13

[2)

lismy

Fructose and

annose metabolisn

ALGS

Terpenoid backbone
biosynthesis

0124

0000AH ALG1%00008 ALG2 600004ALG2 K000GALG11 1Q52

0009

10595ALGS8 1659 Various types of

Other glycan degradatl

U

Glycosylphosphatidylinositol(GPp=
biosynthesis ALG11

T 403186

0000
A

00‘00 ALGI1&61059/ALG12$10598ALGY

\—glycan-bigsynthesi

ALG2 |ALG1| |[ALG14...] DPAGTI

ALG1?]
ALG3
IALG10B| |ALG8] |ALG6| |ALG11| |ALG11|
MAN2AZ

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

ST6GALIBAGALT

MGAT3

MGAT1

ALG2

K00730

FUTS8

aminoglycan biosynt
keratan sulfate

hesis —




nuc

2

|-Glycan biosynthesi
MPI-110

Amino sugar and

eotide sugar metabo|

0038 0011

DOLPP 000 0

0(162

[2)

DPAGT£0000JAHE13

lismy

Fructose and

annose metabolisn]

ALGS

Terpenoid backbone
biosynthesis

0124

0000A ALG100008 ALG2 600004ALG2 K6000GALG11 1q52

0009

10594ALGBH 1059 Various types of

Other glycan degradatl

U

Glycosylphosphatidylinositol(GH

0000
A

0(100 ALGO 1059/ ALG12810596ALGY 10‘59

\—glycan-bigsynthesi

ALG2 |ALG1| |[ALG14...] DPAGTI

ALG1?]
ALG3
IALG10B| |ALG8] |ALG6| |ALG11| |ALG11|
MAN2AZ

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

ST6GALIBAGALT

MGAT3

MGAT1

ALG2

K00730

FUTS8

= r
biosynthesis ALG11
T 403186

aminoglycan biosynt
keratan sulfate

hesis —
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|-Glycan biosynthesi
MPI-111

[2)

DPAGT #0000JAFE13

Amino sugar and
nucleotide sugar metabofism

Fructose and
annose metabolisn

0038HDOLKI—0011 ALGS
DOLPP 000 0
DAD1

0462

Terpenoid backbone
biosynthesis

0000HALG100008 ALG2 00004 ALG2 K000GALG11
0009 Glyc phosphgtidylinosi_tol(GP
biosynthesis
e 403186
0124 0(100 ALGO &1059/ALG12%810598ALGY

10598ALGS8 1659

Other glycan degradatl

Various types of

\—glycan-bigsynthesi

ALG9
ALG9

»

ALG3

ALG2

IALG10B| |ALG8| |ALGS6|

[ALG11| [ALG11]

:

AN1AZ MAN2AZ

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

ST6GALIBAGALT

MGAT1

MGAT3

ALG2

|ALG1|

|ALG14...| DPAGTI

FUTS8

K00730

1052

= ' r
ALG11
0 lOO

1059

aminoglycan biosynt

keratan sulfate

hesis —
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|-Glycan biosynthesi
MPI1-113

ALE13 60000 ALG 100005 ALG2J600004AL G2 JE000BRALG11 1052

Amino sugar and | Fructose and e Glycosylpfosphatidylinositol(GP )= r
nucleotide sugar metabolismiiannose metabolism biosyathesis ALG11
4 # 0000
M3 0386 \
i
OOO0OALGY 61059/ ALG1281059ALGY +61059
0038}DOLKI—¢0011 ALGS 0124 i
0462 DAD1 N-glycan-bigsynthesis
&0 | X ::@r GATL

Terpenoid backbone
biosynthesis

aminoglycan biosynthesis -
keratan sulfate

Other glycan degradati

ALG9

ALG3| |ALGZ2| el [ALGi4..| DPAGTH
IALG10B [ALG8| |ALG6| |ALG11| |ALG11| [ALG2]

2

AN1AZ M
AN1AZ MAN2AZ K00730

MOGS [GANAB GANAB MAN1AZ MAN1AZ

FUTS8

ST6GALIBAGALT|

MGAT3

MGATA4B
BT6GALIB4AGALTY] MGAT]
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|-Glycan biosynthesi
MPI-115

Amino sugar and

eotide sugar metabo|

0038HPOLK 0011

DOLPP 000

0(162

[2)

DPAGT£000

lismy

Fructose and'

annose metabolisn]

ALGS

DAD1

¢6000X

Terpenoid backbone
biosynthesis

0

00007 ALG100008 ALG2600004ALG2 160006ALG11

0009

0124

10598ALGS 1659

ALG
ALG9

Glycosylphosphatidylinositol(GH

U

biosynthesis

40:186

00‘00 ALGI 1&1059/ALG128105984ALGY

Various types of

ALG3

\—glycan-bigosynthesi

1052

= ' r
ALG11
0 AOO

1659

IALG10B| |ALGS]

|ALGS|

[ALG11| [ALG11]

ALG2

:

AN2AZ

ST6GALIBAGALT|

ST6GALIBAGALT

MGATAH
MGAT1

ALG2 |ALG1| |[ALG14...] DPAGTI

K00730

FUTS8

aminoglycan biosynt
keratan sulfate

hesis —
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|-Glycan biosynthesi
MPI1-118

Amino sugar and

eotide sugar metabo|

0038HDOLK 0011

DOLPP 000 0

0(162

[2)

DPAGT #0000JAHE 13

lismy

Fructose and

annose metabolisn]

ALGS

Terpenoid backbone
biosynthesis

0000A ALG100008 ALG2 600004ALG2 K000GALG11 1q52

10594ALGBH 1059 Various types of

Other glycan degradatl

0009 Glycosylphosphatidylinositol(GP ) -anthor
biosyrthesis
£ # 0000
M3 0386 \
A
0124 0000 1059fALG 1218 1059FALG}~ 1059

\—glycan-bigsynthesi

ALG2 |ALG1| |[ALG14...] DPAGTI

ALG1?]
ALG3
IALG10B| |ALG8] |ALG6| |ALG11| |ALG11|
MAN2AZ

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|
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Glycosylphosphatidylinositol(GH

xgmmw‘ GAT5HEE0S

0000
A

O(}OO ALGI 1&61059/ALG12$10594ALGY 1659

\—glycan-bigosynthesi

000{B4GALTE0001H

ALG2 |ALG1| |[ALG14...] DPAGTI

ALG1?]
ALG3
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ST6GALIBAGALT

MGATAH
MGAT1

MGAT3

ALG2

K00730

FUTS8

aminoglycan biosynt
keratan sulfate

hesis —




2

|-Glycan biosynthesi
MPI1-149
DPAGT#50000JALE 13600005 ALG 1¥50000§ ALG 2 |600004 ALG 2} 0008fALG 11 1052

[2)

Amino sugar and | Fructose and Glycosylpfosphatidylinositol(GP )= r
tid tabof i 0009 : : ALGI1
nucleotide sugar metabojisimpannose metabolism biosynthesis

~7 31 0000

M3 0386 \

i
0038 DOLK— 0011 — 0122 0000 1059fALG125 1059HALGO]~41059

boLpPP 000 0B 10594ALGB K 1059 Various types of
DAD1 N-glycan-bigsynthesis
0062 c€6 AT : @

Terpenoid backbone
biosynthesis

aminoglycan biosynthesis -
keratan sulfate

Other glycan degradatl

ALGY
ALGS| |ALG2) A1) [ALGI4.] DPAGTH
ALG10B |ALG8| |ALG6| |ALG11| |ALG11| [ALG2]

»

AN1AZ M
AN1AZ MAN2AZ K00730

MOGS [GANAB GANAB MAN1AZ MAN1AZ

FUTS8

ST6GALIBAGALT|

MGAT3

BT6GALIB4AGALTY] MGAT]




2

|-Glycan biosynthesi
MPI1-150

AL 13 600005 ALG 100005 ALG2J600004AL G2 J&000BRALG11 1052

Amino sugar and

: _ Fructose and 0009 Glycosylphosphatidylinositol(GPP= r

nucleotide sugar metabolismiiannose metabolism biosyathesis ALG11
4 # 0000

M3 0386 \

)
0038HDOLK 0011 0124 O(}OO ALGY §1059/ALG12[B10594ALGY +&1059

boLPP] 000 054 1059HALGER 1059 Various types of
0462 céo J—glycap,bLQynthes

Terpenoid backbone
biosynthesis

aminoglycan biosynthesis -
keratan sulfate

4
-*l QO]

Other glycan degradati

9, a
), <)

ALG9

ALG3| |ALGZ2| el [ALGi4..| DPAGTH
IALG10B [ALG8| |ALG6| |ALG11| |ALG11| [ALG2]

AN1AZ M
AN1AZ MAN2AZ K00730

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

MGAT3

ET6GALIB4GALTY] [MGAT1




N—-Glycan biosynthesis
MPI-151
DPAG T £:0000)ALE 13600005 ALG 1¥,0000§ ALG 26600004 ALG 2 }60008fALG 111661052
Amino sugar and | Fructose and 0008 Glycosyiptiosphatidylinositol(GP h=anchor

nucleotide sugar metabolismyiannose metabolism biosyathesis A(I)_ 0%)1

T 403186 A

)
00384/DOLK 0011 ATGE 0124 0(100 ALGO &1059/ALG1281059FALGI +61059

DOLPP 000 OB%10598ALGS 1(559 Various types of
0462 DAD1 N-glycapn-bigosynthesis
¢0000MOGT ' X ::@;

Terpenoid backbone
biosynthesis

Other glycan degradati

ALG9
ALG9 ALG3 ALG?2

IALG10B| |ALG8| |ALG6| |ALG11| |ALG11| [ALG2]
AN1A2 ;

MOGS [GANAB GANAB MAN1AZ MAN1AZ

2

:

ST6GALIBAGALT|

MGAT3

MGATA4B
BT6GALIB4AGALTY] MGAT]

|ALG1| |[ALG14...] DPAGTI
K00730
FUTS8

aminoglycan biosynt
keratan sulfate

hesis —




2

|-Glycan biosynthesi
MPI1-152

_ ALGE13~60000H ALG 100005 ALG2 6500004AL G2 |60006RALG11 1052
Amino sugar and | Fructose and Glycosylphosphatidylinositol(GIPP= r
tid tabol i 0009 : : ALG11

nucijeotige sugar metanojis annose metabolisni bIOS,y—FI-IhESIS

4 0000
M3 0386 \
i
00384DOLK 0011 ATGE 0124 0(100 ALG9 10596ALG9 +61059
DOLPP 000 0B-10594ALGBH 1059 Various types of
0(162 DAD1 N-glycan-bigsynthesis
¢5o004 | ’ Z:K@!' GAT1

Terpenoid backbone
biosynthesis

Other glycan degradati

ALG9
ALGY| [ALG3[ |ALG2

IALG10B| |ALG8| |ALG6| |ALG11| |ALG11| [ALG2]
AN1A2 ;

MOGS [GANAB GANAB MAN1AZ MAN1AZ

2

:

ST6GALIBAGALT|

MGAT3

MGAT4E
ET6GALIB4GALTY] [MGAT1

|ALG1| |[ALG14...] DPAGTI
K00730
FUTS8

aminoglycan biosynt
keratan sulfate

hesis —




nuc

2

MPI1-153

|-Glycan biosynthesi

DPAGT#0006/3LfE13

[2)

Amino sugar and
eotide sugar metabaolism

Fructose and

annose metabolisn]

0038HDOLK 0011

DOLPP 000 0

0462

Terpenoid backbone
biosynthesis

0124

0000A ALG1%00008 ALG2 1600004ALG2 K000GALG11 1q52

0009

10508ALGBH 10598 [ Varons types of

Other glycan degradatl

U

Glycosylphosphatidylinositol(GH

0000
A

O(}OO ALGY 61059/ALG12[$10598ALGY

\— glycapfblosynthea

oj 'WMMM"" eh: "

ALG2 |ALG1| |[ALG14...] DPAGTI

ALG1?]
ALG3
IALG10B| |ALG8] |ALG6| |ALG11| |ALG11|
MAN2AZ

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

ST6GALIBAGALT

MGAT3

MGAT1

ALG2

K00730

FUTS8

= r
biosynthesis ALG11
T 403186

aminoglycan biosynt
keratan sulfate

hesis —




2

|-Glycan biosynthesi

MPI-154
DPAGT #0006ALE13

[2)

_ +2~S00007 ALG1%00008 ALG2 6600004 ALG2 [€60006ALG 11 1Q52
Amino sugar and | Fructose and 0009 Glycosylphosphatidylinositol(GP )= r
nucleotide sugar metabolismyiannose metabolism biosyathesis ALG11
403186 0q00
0033HDOLK—d0011 T - O00OMALGOJ&1059/ALG12[1059HALGI
DOLPP 000 0B-€10594ALGBH 1059 Various types of
DAD1 N-glycap-bigsynthesi
0d62 300 .

Terpenoid backbone
biosynthesis

Other glycan degradati

ALG3
[ALG11| [ALG11]
:

MOGS [GANAB GANAB MAN1AZ MAN1AZ

2

ALG2
ALG2

IALG10B| |ALG8| |ALGS6|

:

ST6GALIBAGALT|

MGAT3

MGATAH
MGAT1

ST6GALIBAGALT

|ALG1| |[ALG14...] DPAGTI
K00730
FUTS8

aminoglycan biosynt
keratan sulfate

hesis —




2

|-Glycan biosynthesi
MPI1-155

A1 ~£0000H ALG 100005 ALG2J600004AL G2 J&000BRALG11 1052

Amino sugar and | Fructose and _—— GlycosylpHosphatidylinositol(GP = r
nucleotide sugar metabolismpiannose metabolism biosyathesis ALG11
4 0000
M3 0386 A
i
O0OO0OHALGY 61059/ ALG1281059FALGY +61059
0038}DOLKI—¢0011 ALGS 0124 i
DOLPP 000 0Br610598ALGS8 1(359 Various types of
0462 DAD1 N-glycan-bigsynthesis
¢060004 | '- s:@r GAT1

Terpenoid backbone
biosynthesis

aminoglycan biosynthesis -
keratan sulfate

Other glycan degradatl

ALGY
ALGS| |ALG2) A1) [ALGI4.] DPAGTH
ALG10B |ALG8| |ALG6| |ALG11| |ALG11| [ALG2]

»

AN1AZ M
AN1AZ MAN2ZAZ K00730

MOGS [GANAB GANAB MAN1AZ MAN1AZ

FUTS8

ST6GALIBAGALT|

MGAT3

ET6GALIB4GALTY] [MGAT1




2

MPI1-159

|-Glycan biosynthesi

[2)

DPAGT #0000JAEE13

Amino sugar and

nucleotide sugar metabolismyiannose metabolism

Fructose and

0038HDOLK 0011

0462

ALGS
000

DAD1

¢5000

Terpenoid backbone
biosynthesis

0

0000A ALG100008 ALG2 1600004ALG2 K000GALG11 1q52

0009

0124

10598ALGS8 1(359 Various types of

Other glycan degradatl

U

Glycosylphosphatidylinositol(GH

0000
A

0(100 ALGI 1&1059/ALG12810598ALGY 1659

\—glycan-bigsynthesi

ALG2 |ALG1| |[ALG14...] DPAGTI

ALG1?]
ALG3
IALG10B| |ALG8] |ALG6| |ALG11| |ALG11|
MAN2AZ

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

ST6GALIBAGALT

MGAT3

MGAT1

ALG2

K00730

FUTS8

= r
biosynthesis ALG11
T 40:186

aminoglycan biosynt
keratan sulfate

hesis —




nuc

2

|-Glycan biosynthesi
MPI1-163

Amino sugar and

eotide sugar metabo|

0038HDOLK 0011

[2)

DPAGT £0000JAHE13

lismy

Fructose and

annose metabolisn

ALGS

DOLPP 000

0462

Al

(ﬁ 0000H

Terpenoid backbone
biosynthesis

0

0000A ALG100008 ALG2 600004ALG2 K6000GALG11 1q52

0009

0124

1059HALGB 1059 Various types of

Other glycan degradatl

U

Glycosylphosphatidylinositol(GH

0000
A

OC}OO ALGO 1059/ ALG12810598ALGY

\—glycan-bigsynthesi

ALG2 |ALG1| |[ALG14...] DPAGTI

ALG1?]
ALG3
IALG10B| |ALG8] |ALG6| |ALG11| |ALG11|
MAN2AZ

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

ST6GALIBAGALT

MGAT3

MGAT1

ALG2

K00730

FUTS8

= r
biosyrthesis ALG11
T 403186

aminoglycan biosynt
keratan sulfate

hesis —




nuc

2

|-Glycan biosynthesi
MPI-164

Amino sugar and

eotide sugar metabo|

0038HDOLK 0011

[2)

lismy

DPAGT £:0000)JALE 1360000 ALG1

Fructose and _ 0009
annose metabolisn]
ALGS 0124

DOLPP] 000 0BG 1059HALGS8

DAD1

0000MOG €001 RAGANA

Other glycan degradatipn

ALG9

OOOO8ALG21&600004ALG2 %0006GALGLL

Glyc

ph

10sphatidylinositol (G

U

biosyrthesis

M3

403186

0(100 ALGO 1059/ ALG128105986ALGY

1059 Various types of
N-glycan-bigsynthesi

192}

OO00HBANA 0(10 AN1A#Z000

GAT4

1052
\

ALG11
0000

1059

GAT 160001

AN2A

0401
M

0001 GAT3<:0

GATS GAT4

OOOST6GALG$OOO‘H4GALT$0001 HFUTS
N

IALG10B| |ALG8| |ALG6| |ALG11| |ALG11| [ALG2]

ALG3 ALG2 [ALGL]

|ALG14...| DPAGTI

/]

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

ET6GALIB4GALTY] [MGAT1

MGAT3

FUTS8

K00730

r

N

aminoglycan biosynt

keratan sulfate

hesis —




2

|-Glycan biosynthesi
MPI1-166

nuc

Amino sugar and

eotide sugar metabo|

0038HDOLK

DPAGT #0006/ALE13

[2)

lismy

Fructose and

annose metabolisn]

0011

ALG5
DOLPP 000 0
0462 DAD1
0000HMOG

Terpenoid backbone
biosynthesis

IALG10B| |ALGS]

|ALGS|

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

0000 ALG1%%00008 ALG2 600004 ALG2 Ks000BALG11 1q52
0009 Glyc phosphgtidylinosi_tol(GP A_L o3
biosynthesis
7 31 0000
M3 0386 \
0124 OC}OO ALGO &1059/ALG1281059ALG9
10598ALGS8 Various types of
N-glycan-bigsynthesis
001 AHGANARG000 0(10 ANIAZOO0HMGAT 1260001
ANZ2A
0401
M
0001PNGAT 360
Other glycan degradatipn GAT4 GAT5 GAT4
] 0004AGALTE00015FUTS
ALG9
ALGY| [ALG3 ALG; [ALG1] [ALG14..] DPAGT]
lALG11] [ALG11] I|ALG2]
AN1AZ MAN2AZ
AN1AZ MAN2AZ K00730
FUT8

ST6GALIBAGALT

MGATAH
MGAT1

r

N

aminoglycan biosynt

keratan sulfate

hesis —




N—-Glycan biosynthesis
MPI-167
DPAG T £50000)JALE 13600005 ALG 1100004 ALG 26500004 ALG 2 }60006fAL G 111661052
Amino sugar and | Fructose and 0008 Glycosyipfiosphatidylinositol( GP=anthor

nucleotide sugar metabolismpiannose metabolism biosyathesis A(I)_ 0%1

T 40:186 A

)
0038HDOLK 0011 AIGE 0124 00‘00 ALGO &1059/ALG1281059FALGI +61059

DOLPP 000 OB%10598ALGS 1659 Various types of
0462 DAD1 N-glycapn-bigosynthesis
Cﬁﬁ ‘ | K i::@!' GAT1

Terpenoid backbone
biosynthesis

Other glycan degradati

ALG9
ALG9 ALG3 ALG?2

IALG10B| |ALG8| |ALG6| |ALG11| |ALG11| [ALG2]
AN1A2 ;

MOGS [GANAB GANAB MAN1AZ MAN1AZ

2

:

ST6GALIBAGALT|

MGAT3

MGATA4B
BT6GALIB4AGALTY] MGAT]

|ALG1| |[ALG14...] DPAGTI
K00730
FUTS8

aminoglycan biosynt
keratan sulfate

hesis —




nuc

2

MPI1-168

|-Glycan biosynthesi

[2)

DPAGT #0006 L

Amino sugar and
eotide sugar metabolismy

Fructose and

annose metabolisn

0038HDOLK 0011

ALGS

DOLPP 000

0462

DAD1

¢6000%

Terpenoid backbone
biosynthesis

0

0000A ALG1%00008 ALG2 600004ALG2 K000GALG11 1Q52

0009 Glycosylphosphatidylinositol(GP ) -anthor
biosynthesis
& # 0000
M3 0386 \
0124 O(}OO ALG9 10594ALGY

1059HALGBH 1059 Various types of

Other glycan degradatl

\—glycan-bigosynthesi

oj 'WMMM"" eh: "

ALG2 |ALG1| |[ALG14...] DPAGTI

ALG1?]
ALG3
IALG10B| |ALG8] |ALG6| |ALG11| |ALG11|
MAN2AZ

MOGS [GANAB GANAB MAN1AZ MAN1AZ

ST6GALIBAGALT|

ST6GALIBAGALT

MGAT3

MGAT1

ALG2

K00730

FUTS8

aminoglycan biosynt
keratan sulfate

hesis —




nuc

2

|-Glycan biosynthesi
MPI-170

Amino sugar and

eotide sugar metabo|

0038HDOLK 0011

DOLPP 000 0

0462

DPAGT #0006JALE13

[2)

lismy

Fructose and

annose metabolisn]

Terpenoid backbone
biosynthesis

0124

0000AALG100008 ALG2 600004ALG2 K000GALG11 1q52

0009

1059HALGB 1059 Various types of

Other glycan degradatl

U

Glycosylphosphatidylinositol(GH

0000
A

0(100 ALGY 1059/ ALG12810598ALGYO 10‘59

\—glycan-bigsynthesi

ALG2 |ALG1| |[ALG14...] DPAGTI

ALG1?]
ALG3
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