fucose I I I
[ [ [ [
‘9 | | |
| | | |
’K | | |
i
- [ [ [
I T | | |
@ Inannose Fructose, mannose, and fucose metabolism | | Galactose metabolism
. | - [ [ i
o F ,
P | | | . °
| P [ [ T
Farot | e | ° L] I one
. € | "® - “oosiioz T - | o. )
@ . . F p ety asen 2saomin o
¢ . GDPMan é ® . ° ) fructose @ } ° J-/‘ e pascett Ascorbate I ®
GDPFuc GRUCS e GND T o T wANIPT R e e o, BT 5 9 E L "® - > " pociiNol ' uopGle | > K ad
(. e [ [} e e = o
Q. a L o o0
- | | | o | v, i
K ' ) ®-- @ . |
hd 1 PFK26  FBP26 K | g ~ DOGULNOL - 0 P . “. Y- g
[AcawsPL2 .. /,b‘ ’.2 Y | . ~ pociiNo2 e e uorte | GA"_U ‘ o
- o -\ p o | ¢ ' o . h o var !
I L ~® ! , 2 - P A
| @ | o \~‘;‘ N [ . '
. A | “*»-f\:";ﬂ_” N
L o "o ‘ [ e UDPGal
[ | | g
o LY t
. ) [ ! uoroLy
| =0 [ [ i
TRIOK un '
I koN I | 0
| - | | ‘
| ° . | | o
| | | - '
| g3p | | UGALGTg
| | | ..,
! ! Glycolysis ! .
| | |
A5 | B5 | C5 | E5 2 e
777777777777 Glycogen& Starch — — — — — — — — —|— — — — — — — — — — — — — — o T D s
Starch degrdation Glycogen degradation Glycogen biosynthesis ‘ I |
o e o e | | |
naoffl) ! ! ! !
k I .-, o | | | |
' awvze oupaser cene
9. ., . .. ., ‘ ‘ ‘
‘ e - & [ [ [
g )
- o . =@ - ! ! !
‘ oiete - oy - [ | e & : ‘ |
w@- : e cLgeman abue: | | . RS & | Glyoxylate metabolism
. . . K 9. ., " GopoFzr e
orece . _5’ o - -, ! ! hd ' Frorr‘| hydroxyproline degrdation
" e, o I I o - GhDer | From glucuronate degrdation
w® . oamve e J ® | | @ ® '
. el @ b4 )
.. i GLease? GLBRAN | Pentose Phosphate Pathway = from glycogen breakdown, to nucleotide ) ..m, glycine . glyoxalate
e ve | ‘ - A ¢ —— 9 i e
. _: . g ‘ - D R olxin N
i ’ ) ° ! ‘ . o
wALTe | s | ® o :
! | >—<‘L . ..o KHK2
" . o @ [ u
) 5, LY g . GLxoL ; o i
| ® p—==—o - oxalate | . | @ o
| " — | - -0 o @ comm )
| ° 9 LI g o " g o
. . . | PREPS | eew ooz ) ' )
Di— and polysaccharide degradation | ;?d nucleotide metafolism - _ e ‘ auvoirsy rens
e d o ! e '
Trehalose Maltotriose chitn | " I " | o ] From serine metabolism
| [] R TR T s ) % glycolate @ ® o9 - hydroxypyruvate
P S S S B SRR BDE R & 4T e T e )
TRk sty cumwsee crnse ‘ e e ! g e
, ) ' ' ! | | v | PaLyCcP '
= e - ol 4 g oy 1 N - - HPYRR2x
»ow ~o ~® -, ° ° ~® ™ Ketogenesis Fromltaty acid metabolism e T \ vy 4
. - | - | : . o .
o - . o | ] () : o - ® i o A | o,
' ) ) | “mocm © @0 7 AcetonEem < - [ . © acktoNer ~ - @ |
MALTe MALT MALTly LS o
: [ | e L. [
e e e [ | Methylglyoxal metabolism [
‘ | AT |
A4 | | c4 | E4 [ )
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | e
! | To glycolysis
| |
Aminosugars Metabolism : :
‘ ke
: | oy { |
. | . !
o -t v o ®
! ! I LCADI|BRYOXm I
GFePTA GEPDA
| ] |
C » O '
‘ . Propanoate Metabolism
| |
2 GleN | ‘
| ) 377—33“?20;—’” -
ACGAM6PSI AGDC ‘ conl . . ' ‘ Y
e . o . °
- g ‘ i ® . wughosm £ e
7Y ‘o . ‘ - - ‘ ‘gdplm] mz. ‘ AT
L @ . ' it 1 AHEI— ‘@ . N 0
L ® I - : ® L-lactate & TETNRT S m#m ° e e @
. I cuvox - () ’ - -8
- Acoai | ‘ : . : e | Ao |
v . | e e " °® Leabim LA C effen | |
® T . o " . ” o
- - I LI . ® ) -y I o~
- p N N Do, e DHm y o
L - | . 2. "“b -9 o ' e
e uAGI:P ® | m.\ o o LHe o @ ‘,‘: (s :\\: \F: -®-
o . ® | . é N ACGOALm | o ACs2 ACCOAL °
0 ‘ UDP-GalNAC & é o .- [ 8 meow @ seny e P o e
' UDP-GIcNAc @~ = “uisee ~ = B Cwiease 9, | £ GalNAc Ethanol @ -€ToH - e . @l towom g mooame - @ A e o e | ~®
: . “heaik ™ B L & I A o -
) UAG2EMA ® (- N ) b e. - - I verrs
' .. | T eomo g Sl eocbon ‘ &
: - | ° e e o) ity bol ®" To nucleotide metabolism gy | hd -0
o liggPmetabolism '
GleNAc @, "™ -~ - @= ManNAc : g :
o e Nucleotide Sugar Metabolism ST T e T |
o) A [ ‘ - [ [
v 0 | 9 [ [
' o
' *® o P I I Butanoate
A3 . [ " B3 ! . !
. Cy | | |
,,,,,,,,,, "\ e - - - - - - _ _ _ _ _ _ _ _ _ _ _ ______+___
“ACNIL " DoliISM e
' ACNAMSPL T P I
: ... | e [ [
. | | |
. P | tobcon e = |
- .- Y - [
i B I Kl [
.e -9
" . 0 NeusAc (. | |
O ponaun @ | Torore [ ‘
oy o . \ | ‘
cwrsss s ol ‘j? | | Y
e - . @m I | |
| ToreR | |
@ cveacAn o
- hd | |
CMP-Neu5Ac e I I
‘ ‘ I Other Di- and Trisaccharides
[ [ —o [ .
’ "
| [ . - | -9 ’
| | i | ‘ " g @
R _— " o -
I I P I vieay ! sucre
. ) [ g [ N wacze .
Pentose and glucuronate interconversions | ; | . S wo@ ~ @
. | o ;o e o
" UDPGIc ¢ ¢
. o e Inositol phosphate m lism
.. : e - : S —_— [P : : ositol phosphate metabolisi o e :
P ) R L T ) . ! 2 o
o T ° L . o | i o, | ‘
. [ [ I . Y wossee | [
2l 1 il ' Coe g - ' ! P W - | |
@ - - uoealoca . “~$ UDP‘b'CA pizpakRi34P4Pn pikan ! e o . 4 o,
2 . e e -y mrwn Piksn i I . ) \‘ " |
o S TR XA A — |
;,..n | :,' 5? ] ) ] T v . R 2., : |
"o e | R L j L L !
=3 : [ e ‘ e ! ‘
. e o - e | e . @ . | L PMIL846PHN |
- - oS BT - e ‘
. ' L T o) gv g S ] :
j [ A R N L [ [
‘ . B2 et 1 C2 e S | |
I € e O A -
. s .
cuovmer | I o o
R o - - - . - |
glacir] weurs S . ‘nzgin) . : i
B I Y | | < CY | . . Orphan Reactions
g | | T T pugelen MiasPekn MI1345PKn . | -0
o Co ! '
gy | | w - 4 N miske me | -
| | | L T. ' Lo ! S g - !
GULNDer Lo PiRak K ' ' wéiro) shon
' | | - - | ' ) C L
e | | A s | @ ) -® | jad
""" A anms"""”"" ! ‘ Qe ;\‘\\ ‘ e ‘
suLer : : L a % 'y : P L sk :
o | | el @ PP2 S S ,‘,IPSMQLMWK P ! |
" gulonate ; s s ,®
- | P | . . , ‘ .
e | | - . ami (- - . Itaconate & mesaconate metabolism
. ‘ | o PrstpsKPrseSP PlapSK ¥ o o - N X |
i o ' e L ) g
| g s - IR
-0 ' & @ e, - Y - gem
D T A " b
- - o ' [ . /‘ H f
' I )  bassamspax , @ U | ,TCO‘N :
oo pspsker H .y ,‘ FHmeoRTm
! rac ' 1 . § a !
... " ‘ 5’ ‘m N -y - e ,v - . ‘ PIKA Pl:wp m, 96p r‘muw | M:lAPP | M‘UCMPP e , e
T e Q7 AR ey e - ) wes o @ | ‘e ‘el-e® e
9 - xylulpse o @, | \\‘ \ ‘ ' | ' v A -
e ) ‘ 3 ‘ R P i » 5 e - - @ ‘ e ) o= ‘ .
. : . . Te @ . C e ' cmviconsm
' I 8 - = ' s k 1, . . P
B PIZPP- . /' MitP-Din . ancen
® e | b L e, e @ f—‘ e 1
| | PSS CRTE R T i © ] veaconm
o | ‘ » ' L Miapp | asep , la .| we P
| W : ' o g . MECORSIM o
oo | [ o | | cmwconn | el
... | | ) | Do : | @ SO @
. | | . |8 ecoun
o A
> ! 1 edboun
.- | | [ e
X¥LK | | | [
- . . | | | |
Al . I Bl  C1 [ - D1 |
o | | | |

xylul

To glucuronate degradation

lose 5—-phosphate




fucose I |
[ | |
®- | |
| I I
" I I
i
- I I
. ! |
r@ Inannose Fructose, mannose, and fucose metabolism | Galactose metabolism
o ‘
' | o
.- | . !
il ° L] [ s
" "® - “oosiioz T - ° | E
@ '} nadp Z‘W‘",,,‘-,,,,,,‘,,T" 7~7= 777777 J,/,,,,"’“ ,':
¢ . GDPMan ®  fuctose @ L4 .\ o -® pascett DHA*“ 1 Focsx” 9 . Ascorbate I ®
GDPFuc 2 GUCS B Gd & e >, - - - R Tl "® - - - ocuiiet < - : o R UDPGIc_ | 5 o
P e e e b Lo - veo
- o ' - , . e
. | -7 — uopep o 1
° ' ) ° | L4 | -,:\ u‘ - ugLT ’
. | o 6 e
FBA2 | e . '
- | | T ® Uopcal
e | | gy
1
TRIOK | | g - !
. | ! :
. P
e [ [ :
I I i S
9sp \ | weerg
I | ..,
. | | o !
A5 Glycolysis ' D5 ' ES5
‘ ‘ s lactose
777777777777 Glycegen& Starch — — — — — — — — —|— — — — — — — — — — — — — — — — — — -
Starch degrdation Glycogen degradation Glycogen biosynthesis ‘
i) gl E2Y o :
naoffl) ! ! ! :
. . . - . |
. vz oumaser céne
~e. ’ o’ !
: we - - - |
= i)
o ~® ) [
) - . ' s s
' oiete Ea gy - I ¢ & : )
w@- : e cLgeman abue: | = ' RS & Glyoxylate metabolism
oscze e e - . . e e ewPoR [ v | ) !
' - ® " . PMT From hydroxyproline degrdation
" e, e g I - | GhDer | From glucuronate degrdation
e e ” . ° ]
. @i, o ! | b4 ! .
. i cumnsez GLéRAN | Pentose Phosphate Pathway from glycogen breakdown, to nucleotide | ‘..m, glycine . glyoxalate
T L @ @ . -, ! | \” o, | ' “ ’w T TGy T T ,
L e . ‘ 2 ‘ B ‘
o wg | “g ! | e ) . -e-,
wALTe . o . . ) :
: D Pr | FaP : : O KHK2
=Y o, LTy 7 ' ' - !
| L4 \ R o . | ' oxalate | @ “’..,/”
- - S - -TKTL - e ' ! oal - '
| B TR T . , | . ®e | saewem .
[ L [ ‘ @ [ NP
' S » ! . . '
: . . | PREPS | PPM | ) Loz Qo ) .
Di— and polysaccharide degradation | ;?d nucleotide metaholism - o | . @ e GL*CM‘"’Y ° Fene
o w ; ) o e ) - '
Trehalose Maltotriose Chitin | ® o | ' | ‘ | 9 ] From serine metabolism
. ° . ° | L3 B T R 4 | ' PR} % glycolate @ ® e hydroxypyruvate
el @ e an e g o ' \ ) el O - o - e T T .
o P e - o o f - f? o | ".. L] 3 2\ . e civérony |8, Guveutio - @her GCALDD = ; .~ o
YR;LE m;n MLTGie LTt MLT(‘EJIy cHNASEE CH‘ NASE : 1 : - ) @ : o Y‘,CP -7 . - V@
' ' ! ) ' ' o ! o W9, 7 AevRocm T Wi . !
. “e - e n § ; 0 v i k HPYRRY  pyrrax
-9 ~® ~e - e ° - T Ketogenesis Fromlaty acid metabolism ™ e ! Cem ! vy ry : 4
-0 -0 -9 [ . - N [ ; wod - L e
° i ‘ ' ! “ o - L@ 0 S @ - Scrronsr © - @ ! ! ¢ ) e
ALTe MaLT MALTY I . e * | | Y
; ‘ ~e .. - ‘ \ oo
- i oy . e - " " - .
® ® ® I Methylglyoxal metabolism . pReM I I
" | B4 e - | |
| -/ ) \ \
i @ . ;& o ahveonst
! From glycolysis ., @ oPCase ! ‘ © dlycolysis
! - . | |
Aminosugars Metabolism : l [} : ° :
M 4 @
® [ = oo 5 ¥ s |
e e | From glycine @ - N "f ! ks J T PS |
@ -
L ‘ - LCADI/GaYOXm I
GFePTA GEPDA | L Lo |
| P » O '
X ., Propanoate Metabolism
| ) |
2 GleN !
.. e [ ooz |
| . | . ,‘, @ ! S o weRD - qu o
ACGAMEPSI  AGDC ‘ N N YK IDH ‘ o W.
.. b ‘ - g . o
S e B ' s MMSAD3M -
. I . . I e . . @
et ! .- ! ' ¢ . °
. | [ | e | 1
. ACGAMPM , '
) PPDOX ALCDZ1_TpRpOY -® ™
, P ‘ i o who ® . ‘
. . . | e 2 e e e : P ! -
o o . e
| LA I - I @ - eem e - k o/ ' e
AcoK urcor F [ g N o -y I
} o N . N d scdbnin | a2 accon
A ‘ UDP-GalNAc & & & .- oo LI P e e
' UDP-GIcNAc @ = = “vise = &~ Cwieane L9, I K ) Ethanol @, - - & @l remom @l moovm. - @L L A e e | -9
: @ Acealkh ) . Ty~ AcCo2 '.T;Q @ MTM | :: ,‘
‘ UrczEMA ° e . o \ uerrs
. i | -z o= = - ! | 9. .,
‘ .. ., ETOHMO °. . N PPCOAOM . - o
) g . | [ ] Y ol gy bol ®" To nucleotide metabolism gy | -0
o lipid metabolism '
GloNAC @~ = MO - @ ManNAc : g :
o * Nucleotide Sugar Metabolism S |
0 . AMANK | ! Ll |
v 0 |9 |
' 9.
‘ ° - P ‘ Butanoate
A3 : . B3 !
. Cy | | |
,,,,,,,,,, "\ e
'ACNMILF o
' ACNAMSPL P |
. .. | e I I
' [ | |
. - ’ | Ym:?GDH | |
.. ol [ [
R . | K |
N L J : )
" . 0 NeusAc (. | |
O ponaun @ | Topore |
o -, A | . | | .
cwpss CwpsAsn ; v @
' ' ol - | |
P . e i | |
| ToreR | |
@ cveacAn
et P g -
| | |
CMP-Neu5Ac I I |
‘ ‘ I Other Di- and Trisaccharides
‘ ‘ ~e ‘ -
[ [ . | -0 ‘
| | - s | ‘ e - -
) e - " e -
| ! .- ! wezy ! sure
I ) [ e [ wcze .
Pentose and glucuronate interconversions | ® | o S xog « g
. | s ;2 R PO
" UDPGIc ' ’ Inositol bhosoh boli ;
. S o nosi m ism .
:: N : A : * oraw S g @ ¢ : ositol phosphate metabolis| ' o :
uoben ) - - PPN - C o S . . . . @ ) o
P | o L] Co - ® { ’.\; I ‘
. [ [ I . ez M e— [
3 ‘ | £ SR o o Lo [
® - wpsiocy oreicng © e UDP‘E'CA oapakRBAPn okt 2 ° e o’
ol . e - @ | PP Piksn X ' , | |
Co R o e ., - 6 ° » |
‘ o L L, e o - [ 2 I R . s
e | g (X ) s j R . ) i @ , |
. wiaw | e AR : L - :
- k | R o ) (. . ‘
B e o - e o * , . sy |
= 2 \\ : 'Y | . -PTB%?ST" o e Pmlpskn T e : | . 9 @ |
Co . T S, e . F . | ‘ |
. | BZ gl -2 _CZ gl o @ | . |
- G- — - - - — - — - — - — - — — — = S g — — -~ — —— — ——— — — — — — — — — — — — — — — ="
. s . . :
oloumer | I o ™ . ‘ [
U TR . . - o | |
- b T.. - () - -, oo ‘ Orphan Reactions
© o eiace © @ ° C Umotace T T T (] | | ... [ § [ ' ! P
.. ‘ | B T TR o iaspen MiL348PKn . | o
— " c ity ol .-
®- I | é ' =0 -
GULNDer ‘ I Lo PiRak ' M\(‘EITDJ shon
' | | . S I ' C L
"o | | o :': e | @ -0 | e
A y | | P AN | . o |
W“m' T T 7 7 7 GINGAsEer © C C T T 7 ;u.' ‘ ‘ ., Sy ‘ : ‘
. . N P &
cuLwer . _ emapae |
i ! o PIP3 -~ . ¥ s ¢ I o é . s |
e | |l @ e g C@mPP2. Cpmspe Lo © 1P g e - - g ! |
. gulon‘ate ;o . - 0 L] ° o | s ! e . ® |
- " - " P " ' @ y :, ) i
' | P e - ami (- - i Itaconate & mesaconate metabolism
GULN3D ! PI4SPSP. negol .
.. LI PI34RSKPI34SPSP PlapSK ™ 5 . )
. '4—,.‘ : \’r “ ) v - e emeen Lo mg"‘lh :\ e : [ 2 o ‘ @ gum
pas, ! g 112Ptn - N
~ T e T o 47T
.- - wg- ! o : ) ] . L - E ST
A‘ ! ‘ " bespamsrac «h.‘\\ ' - - , O U ‘ ITCOALIYCOALIM
e pdker | ® s s - T o From glycolysis e ' | P‘ '
@ - - ® e v e o PR “® Nitipap wiLepp MiLapp O, e
| i . LR PIZPAK f ) T ogép | . o g - - @
RINRRE 8, LT e e 1 e lele e
®- . xylulgse e ' \ | ST g - !
e | | LT g e T ST S & - @ ;e . & -
s S ° e @ S Wipep ' | o
. . /' Mip-om > ' . —
.- | - C e \ ', e
g | | TPksT TS . AL W " T i ©7 | woaconm
o ® o " wipp Mlaee Wisapp , \ "
= ] \‘ | | L ! . | " ) L ! g & o
xumor | | ‘o e | . amconn | L. upoossim ! )
o . | L | e N e A e
o T | | “* 3 e L,.,.‘ ‘ » MECOALM
ke ] | | .- - S owEee L . I
' . WESCOALm
o - | I I lo -
\ )
ok I | [
- [ [ [ [
Al . I Bl  C1 [ - D1 |
o | | | |

xylulose 5—-phosphate

To glucuronate degradation



| |
[ [ [
®- | |
' ! !
#«
. | |
g - | |
” T I I
g Fructose, mannose, and fucose metabolism | | Galactose metabolism
o ‘ ‘
P [ [ -’
! ‘ ‘ '
FJ:’GT | ® ﬂ - . | GALK
. | @ - - pooiLps T - - Py | 9. '
~ . ~ zssoqun @ . "
@ . % ¥ o e o . o
¢ . GDPMan . E fructose @ _ | E .: Z : e ASCBOX " Ascorbate I ®
GDPFuc 2 wucs o2 oo & iad FEx o, BT 52 o = o "® - - - pocutioi * . | . UDPGIC I 5 o
e - ' I ] e e . N - T
N I 2 \\ . L) e
[l ' ) N -~ g V'
ores bras | -® . boduor | K IR e e
". - _: ‘ | . DoGULNO2 ™~ |7 ° | ;, . UDPG‘.P | GAI;U ‘ :;m
. . | " ' | | ° . o o v
o ~o [ M [ o .. & . ®
. | | To-l o b
Fo | | -"':\:"l._>_:~
- | | | ® UDPGal
e | | | g
‘ [ [ [ '
. - ‘ ‘ | uoRGALg
TRIOK ‘ ‘ ‘ un. o
9 | | | .
) . | | | o
| | | - @- . )
g3p | I I UeALGTg
| | | 0. -,
[ ) [ [ i
Glycolysis .
| | |
A5 | C5 | D5 | E5 e lactose
777777777777 Glycogen& Starch — — — — — — — — —|— — — — — — — — - — — — — — o T D s
Starch degrdation Glycogen degradation Glycogen biosynthesis ‘ I |
i) ol E2Y o : : :
naoffl) ! ! ! !
k e .-, o | | | |
' awvze oumaser cene
9. -, . .. ., ‘ ‘ ‘
' e - & [ [ [
g )
- o . -9 - | | |
‘ oiete Ea oy - [ | e & ‘ . ‘ |
g e . cLgeman abue: | | L RS & | Glyoxylate metabolism
! N " o ., 4 e @
otsoze ) . L [ [ \ ! .
B . ! 9 -, ' From hydroxyproline degrdation
" e | | L . GhDer | From glucuronate degrdation
e camve ) -9 | | . P !
. oy @ b4 )
. i GLrasez GLéRAN | Pentose Phosphate Pathway e from glycogen breakdown, to nucleotide . @ glycine . glyoxalate
e vel | ‘ s o« .
e - e gy ‘ " ..
@ " “@ | o,
VALTe | ' . |
' | . ..o KHK2
) 5, ' S : i
| ° ' oxalate | o A o
| " = e -0 o P suveimom .
‘ o ‘ e | . o
. . . | PREPS | PPy . GLX02p q[xw i ! .
Di- and polysaccharide degradation ‘ 76 nucleotide metafolism - ‘ e - “ET o o
. . o e ) o .
Trehalose Maltotriose chitin | e I ' s - I e . ® From serine metabolism
[ C o . S ' L FS glycolate & ® o9 hydroxypyruvate
- ‘ - . - . zo. - . @- ‘f - T. e I ".l ® (e eicro % ovems @ o - .- . Q o
| | | ' 1 ' ' ' . - - .
msjue TREH MLTGTE MLT:S] wtety cmm‘sse cH‘ N‘ASE : | -9 @w : PGLY,CP o R vU ) ®-
' = e - e . acg o8 1 - ’ - o 2\ HPYRRy HPYRR2x
o) S ~® - ®- LA " ® e Ketogenesis Fromlfatty acid metabolism | PR N | ﬁ,‘.! - ¥ ) L] " "
~0 o o | N . | , el - Cee e
o o e, [ ¢ ¢ I ; [ T o9
i ) | R TR o ’..' ©® - croner - - @ | | ' e
MALTe MALT MALTly . K
o o o ! o _ . ! !
| Methylglyoxal metabolism . ore [ [ .
ACTRNG
| ' “@ | | )
A4 . B4 [ ‘ . E4
)
77777777777777777777777777777 o (A _ e
I ) : @ | To glycolysis
| From glycolysis |
Aminosugars Metabolism : ° :
g [}
« -
g ‘ Fi lycil °® ‘
[ rom glycine - d
e - o ® I ° - |
! ! I L LCADI|BRYOXm I
Grepta GOPDA | . v ‘
' » . )
I L e Propanoate Metabolism
[ - \
. ® GlN | ! |
. e vuooz
-
[ | . e ° x L] -0
ACGAMGPSi AGDC | - vk on | ) P . | o
° | o o ' i e ®e i
- ! &Q o : ad nadp " MMSAD3m
. [ [ ° e (X [ 4 ® [ a
R . N v i om ° AE!I— #. . @ - - : o
-7 ' I -®- I ' ®_ L-lactate et s ‘:h P FUM - ) @ bt . @
- aconien | ! | @ .o . lae | ‘ ' o | -0
L PPDOX ALCDZ1_GpRpOY . - Al o PEPCKM L
| b - @ Lcadim  L-LAGtem e ln | ! |
. @ ' o caio @ L o B
° . . | [ e e [ , @ .‘m 6. N i ‘ L
' - L B ® . Rt T ® L
® | ./ [ = | .
| ! 2 - ' ... . e
ACGAMK uaGDP ® | | N [ (" e
} o N » N scdbnin | % acpon
A : UDP-GalNAc & & & .- [ 8 weon @ : P e e
' UDP-GIcNAc @ © = “visee =~ B Cwewe L9, | 2 calNac Ethanol ® -FTor - 6 : o ), - s L SACSM pwem o oo - - - o - [} Y ) ‘ -9
: L2 ',: “aceaikh :‘ \\ ;""6'7 CACD2T —;’ [ L . T‘ | ::: :{
‘ UrczEMA ° e . i P \ wers
: P | =~ i - ; o 1 opchaom | ,:
P - L "™ To nucleotide metabolism o
! ® ! To ligi#netabolism e - ! )
GleNAc @ - " - @ ManNAC ! e [
LT - | |
o * : Nucleotide Sugar Metabolism ST T e T |
o) A [ ‘ - [ [
v 0 | 9 [ [
' o
' i . P [ [ Butanoate
A3 - B3 | |
' Iy | | |
,,,,,,,,,, v N e
“ACNIL L 157
! ACNAMIPL P I
: ... | e [ [
N [ | |
. - ’ | Ym:?GDH | |
. ol [ [
N [ : "
e \mw. "‘\ |
<. ' NeusAc (. |
O ponaun @ | Topore |
. e b | | ‘
awse o o | \ ©
e - . em I | |
| Tofore | |
@ cveacAn "
- " | |
CMP-Neu5Ac e I I
‘ ‘ I Other Di- and Trisaccharides
[ [ —o [ .
[ [ * - [ e ‘
| | o ! I ., o ot
. ., o - v I
| ! .- ‘ ez ! sure
I, ) [ g [ wacze .
Pentose and glucuronate interconversions | ; | . S wo@ ~ @
- . o .
® UbPoic S ‘ Inositol bhosph boli F,‘\ ! S o
. .o e nosi m ism U
.. : e - : . —_— g @ ¢ : ositol phosphate metabolisi o e :
) R N S . . @ ) . -
® e ] s B g | ‘
. [ Loe N Y e— [
. ‘ o - N . - S !
® - wpsiocy oreicng © ungg UDPLICA oapakRBAPn okt 2 ° e o’
sl - -6 | e - @ | PP Piksn i 2 . , \‘ o |
. . - - 9. ., ' . @ 4
' ‘ . ' ' W’L‘”‘ ‘“’“ d ' ’ @ -, m\mhm P ” - ,.; I i‘, - - :‘ LT e ‘
@ | ' ﬁ > ' ug ) NoHPin Wy MI13456PK i | PMITS46PH it ; |
‘. i ' ! B [ N . N
"0 UBPGNP ‘ Damv‘." C 7 Upiak3knT ':MJ.I : : ‘\ ] /“ ‘
. H 'ovT - - |P3eR3en- - - o . c !
o ‘ e T ' -
. & .,,:_ B R ,. . : | S e e |
' | e T Ry e L JI | ' |
. | BZ gl -2 _CZ gl o @ | . |
I € e O A -
' Tt . . ‘
— I o o " o ‘ [
C R o . . o o 5 - |
ancel . ooty - . [ ] '“ - oo ! h i
i - @ - leoues - - - T® | | - # I ) . Orphan Reactions
g | | Tt e G T N MisdsPekn MI1345PKn . ve
o | I 3 B " o o
ot : : s e - | . M\&.TDJ‘ . Afmk
' o T . . ' 9. -
~® ‘ | | L :.: . Puseep ’».ﬂ; . | @ ~® ~0
””” A anms"""”"" ! ‘ R ‘ e ‘
GULNer : : L ® e . % 'y : F3 ] ° MitsaeK :
i 'y meg.Pg: ,,,,,,,,,,,, @ PIP2. - eusle _ - I |P3‘$:\meuspx Lt gee !
wngy | | e 0 e PR P Whes | . " i |
. gulonate . L2 9 L . . . ,®
.- \ (. *) e 0" e [ : v ) [ .
' | | . - ami (- - i Itaconate & mesaconate metabolism
GULN3D ' PIASPSP. hagiol
P | | ‘ “ ' PISARSKPISASPSP PuapsK o ¥ o o - N X ‘
- ", | . po m.’\\ Y N L o , @ I $‘m‘.\ o
”9, | ; # . L,‘" i ! - 1R DT S f:‘.w L= “‘ o e
.- - B R . 4 , “ e 2T
! | ) ! LISS#QP\SPSK ° : ' o ‘ , O P ! TCOALTCOALLM
DGULND PisPaker 1 | @ " g o sty vt . PR H P
! I - A B 178" e @ i From glycolysis R 4 ;o m‘ o
IO |0 ® % .’ ° -y | P ~ e o ® “® g6p  itépep | MI14PP | e ‘b e
R R ] . e .’ T e o
O xylulgse O S T g -
ks 2 | T S e BT & - er - @ ;e . ] .
or : o e @ . C e ' cmuconrm
o b  ipom ts ' e —
e | ‘ TeKsT s T o . @ - 3 I
. | | . "~ ‘! 1 - | .7 | veaconm
.- | ® L P R e e &,
I a L : ’ g - MECOASIM 1/
onroor | [ ‘v e | | oo | T
[ [ o [ e . [ - @
: ) ' ' . "® 7 uecoam
- ‘ | [ ] ] ww le .
-0 | | .- T we 2 . [
' . WEsCoALm
- .
L | | k3
XYLK -
o . | [ [ [
Al . I Bl  C1 - D1 |
e | | | |

To glucuronate degradation

xylulose 5—-phosphate



|
@ |
9 ' |
L [
F
. |
9 - I
” T I
@ Imannose Fructose, mannose, and fucose metabolism
q"\ . ‘ 6“
' |
. el
FipoT | e ° ®
B $ "® - “oosiioz T -
. % O ¥ .
GDPMan fructose & e
cDPFuc 2 wucs o2 oo L& ° —*mmL! A_L. "® - > ~ooaniier < - :
e L4 =
o ‘
e . boduLnot J i
. " poeULNo2 :‘7 ° | -0
o | [ 4
. ° |
|
|
| |
» o !
o [
| w@® |
TRI0K
| |
KDN
| ’: |
1 ™ 1
[ 93p [
| |
! Glycolysis !
A5 ' B5 C5 ' D5
| |
777777777777 Glycegen& Starch — — — — — — — — —|— — — — — — — — — — — — — — — — — — -
Starch degrdation Glycogen degradation Glycogen biosynthesis ‘ ‘
o e o o | |
naoffl) ! ! ! !
B o . - -» ) | |
' awvze oumaser cene
9. -, . .. ., ‘ ‘
: we - - - | |
g )
- - - . ! !
‘ oiete - . - [ | o & ‘ s
e ! ~ 9. -, OLOBRAN arens: I | \\ BT
‘ s o “n 4 GBPDH2r
o0z 9o e - o [ ‘
. R ' s
N e -, . [ [ 2 . onoer
@ . G g ® | | o ®- s
. i GLrasez GLéRAN | Pentose Phosphate Pathway e from glycogen breakdown, to nucleotide ‘o
~ ’ ' hir]
S g e . . | " .
. s o
- i ) I . D
Mf”‘ | TKT2 | g
ooy | >———< . 1l es é
‘ ° p—E—=e
| - 8
| °
. . . | PREPS | PPM
Di— and polysaccharide degradation | ;?q nucleotide metabolis “qn
Trehalose Maltotriose I
| zgv - ’v:/ “ ToRBK T 'g
(m\‘ @ m/uv. m,‘. nwn' mm. ,,,. ’ ' "
e . e e . - - .o - e - o L e
crmses o - |
o ks J ~® - “® - ‘j i ”‘ @ e Ketogenesis Fromlfatty acid metabolism |
e - e | |
o - B | L] |
S ! e )
i “ ) | cT T o ’ © acktoNer ~ - @ |
MALTe T MALTly LS o
e o @ ‘ by . - |
[ Methylglyoxal metabolism . oeen |
| ACTRNG |
A4 , B4 [ ‘
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |— — — — _
|
|
Aminosugars Metabolism ‘
fop. ‘ o
° I °
e - [
! ‘ LCADI!GhYOXm
GFePTA GOPDA | Lo
: > W
® GleN |
@
! I .
Acamers: [
@ - n |
® . [ ‘
- @ v -t 4 o
-7 . I ' ® L-lactate e .
. Aoy \ " ' ok
,l @ I "\ g
L I P [ * .
- .y e R B °
ACGAMK uaGoP |
S o ® I
. ‘ UDP-GalNAc & é o .- [
' UDP-GIcNAc @~ = “uisee ~ = B Cwiease 9, | ) 2 GalNAc Ethanol @ -Fon- - &2~ 7 gl sowem Gl mooam. - G- o A e
‘ . Rosnik ™ <
. UncaEmA e
‘ o [
' gy ‘ " d @ To nucleotide metabolism
) ® : ~ To lipidmetabolism
GleNAc @~ *F - - @ ManNAc ‘
o e Nucleotide Sugar Metabolism
0 . AMANK |
. o | ®
. . . .
. P, 2N
A3 - B3
' o |
,,,,,,,,,, "\ e
'ACNMILF o
! ACNAMIPL P '
! ' | @ |
! L J .
. | |
. . | Togoon |
. ol [
' ' 0
e - ¥
T8 e @ | Topore
.-, e b
cwrsss cwsisn ol
.- e o ")
ToPORR
cwpachAn i
2 P g o
g

Al

I, .
Pentose and glucuronatq interconversions

" o
-

L
o -

CMP-Neu5Ac
ozl ] gl
_  UDbPGLDCG _UDPGLCA.
2. .
@
wg
-

il N -
S R R
L [

o Gwses T T T G

m',;

oo 71

Bl

C1

UDRGIc ¢ ¢
| | ' vasn
| | et - g g
- | papsen. - o A ) L @ )
I | L) o . Q- i 9.
- Y )
| | Cove s P ket
e @ -, ' : " .
UDPBIcA iefeaparn a1 - o s o
| e -y Pl4papn " gy .
‘ | S .. Ce® s 6 LS
. w acginl ““ ’ "'. - m\mnm — ” . - S me S o [}
| ﬁ 5 e ncipin By V13456 . PUILGPH s ;
\ N ’ B - N ' )
‘ N ;PféﬁfK‘n’ o ':MU. N . i /“
| - - |Paapsen- - - . '
b e -l T - PMI1846PHn
| P‘;‘P:&ASP‘SPH . MI13456Ptn '
4 o B o
‘ 5 % LR 7] N @ @
4 - ., . .
| (Rt L JI '
\ J1 s . adpinl ’ '
! B2 o "'CZ' - @ - - TS eispakn ~ @
P Gem— — et ____________ e
A sy - * ‘
| [P e o . e
| iy - e . - '
. " '3 - " @
| | . ) I ‘
| | e el T MiasPekn MIL345PKn
| | - .
®
I I L eseac -
! | e B
| | . s .. PusPap . |
| | S \ |
| | " ® . |
5 > oo . s & ,‘ s,
! _— e @ PIP2 " puic . -9 LIP3 o e -
| | s® o g T P e e T IS - o T e " R aad
gulonate KR . @ L e @
I [ o e R 2 I ' !
| [ Co - e g | Miaspp wn3aspp
L PI34RSKPI34SPSP PuapsK ™ 5 .
| | ) P ranl | Y N
N e T Ceemen Lol ' le
| . \‘v R 2 ! fnsapan P -
| b e SR Bon™ = ©C e g T @ e
[ B . 4 Y PR I
‘ e— «;.J ) s , @ D
‘ % R ey [ ' From glycolysis R 4 ' ;o
s S Nitapap MiLpp Mi134PP
| . () ] [ SN PIaPAK “® gép . | . r
I A N . @ ' ‘
| R ey e .’ ws e | e ‘el-e
- Xylulgse ' \ ' | /
- e o i, I el - @ i ot
‘ R B T T
.. e e T e
. /" Mitp-om [ N e
N P [ 1, A
TeksT s T TR Wi Y i
® . . | wizpp .
o witep / | Miapp
oM ' “ .
‘e e .
| e

Ascorbate

Inositol phosphate metabolism

MIL346Pm

sty

Galactose metabolism

:
o -
oAk
.. '
@
UbPGIe | " o
L VO e
. o, o
I P e
R A R
o . Yo
P u‘ . et !
. o & e
e -
[ ©®" UppGal
‘ gy !
| !
‘ uorcALs
| .
| ‘
‘ o
| e
.
| UGALGTg
‘ M' N _'
‘ oy “a
|
‘ E5 e lactose

Glyoxylate metabolism

| From glucuronate degrdation

] glyoxalate oo
S 2 o °
| avin ..,
® . . |
W‘. I L KHK2
@ u 1
X0t . @ .
oxalate | . | o A o
-0 o, | @ civom L 3
“ g ol g o=
G“"?Zj’.m ey rone
@ I N 5 '
' | o e From serine metabolism
: 'l glycolate & @ [ 2™ hydroxypyruvate
@ GGy | ol ueute B - - P-4 R
P I ) -7 - ) -@a
L | "GLYCf‘ 2. m:vﬁnc’mi" o HevRRy HF;RRZX
RN [ g m T 2 L) . )
° wovadd - - 7 Ce e
A pn
| L4 2.
[ .
! oo
\
| .
E4 ¢
‘+ ®
| To glycolysis
|
|
|
|
|
|
|
Propanoate Metabolism
|
|
!,,,;’wpm,,% o
P .
L A | o
AT
- - ‘ C‘
e v ‘@
o , -9
LI | :
rs ‘ .
T L
' k o/ ' e
N I o -y (" @
Aco;mm | Acs2 AccoAL
- lo-" @
° [ -9
L7 opoaam | .- . :
. ‘ -
! neITS
- ¢
.
g | -
o) |
|
|
|
|
I Butanoate
|
|

o @
* - e ‘
KHKa ' e Y
g g - v ""’."\‘
L Laczly ! sucre
’ Lacze
e " ! deog) ~ o)
' . N
Fbis 2 2 o
o e

| -9
ol | .-
ol
o @ .
-8 | =g
|
|
|
|
| .
Itaconate & mesaconate metabolism
|
$““' K
e
.
‘ ITCOALMYCOALLM
[
T e
| g @
oy - |
I cimconrm
o
| wmoeaconm
o le .l e
omconm | ¢ @sMECSRIC
. | e
' . "® 7 ecoam
- " lLeg . -
1 ek
e -

xylulose 5—-phosphate

To glucuronate degradation




