GLYCOGEN STORAGE DISEASES AMINO ACID METABOLISM

e AN, coor Fumarylacetoacetase
| : N .
MUSCLE GLYCOGENOSES P GLYCOPROTEINS HYALURONIC ACID DERMATAN ~ BLOOD GROUP' 5| GINATES O-ANTIGENS ~ STARCH GLYCOGEN @cr—bcov o @R.bose o803 o nncane®) < Ribose-0-5-0--0 -Adenesine Z % NICOTINATE Ocoo ) (3.7.1.2)
GANGLIOSIDES PEPTIDO- _ \ ’ SR ! O B Ny + ) C00" . .
0 MUCINS  GLYCAN ., CHITIN| CHONDROITIN PECTIN INULIN | CELLULOSE | / =8 ey ol cetate CZN; & & 0r 0 . Ribose-p 2825 \N\Rp Tyrosinaemia Type |
Muscle glycogen phosphorylase L 2 ., eacetate  Indoxyl NAD(P)* Nicotinamide adenine ~251_ pesamino-NAD 2222 Nicotinate- Zizie Quinolinate-
(2 4.1 1) Y /WOH ° 1 L [n \ /’*COO-\ 24.1.68 1-1-1|-132 HO/CH, \ 1237 1 dinucleotide (P) nucleotide e nuc:leotide2 MIM 276700
P S e 24997 6323 MO\ /00 \Tw A orer fuycoo 2
GSD Type V McArdle Disease A CHQOH |CH30‘HAC 2.4.4.17| FO\QH_/OPPU 7 CH:O . | I CHQCHO HO@CHQCH(NHS)COO HO@CHQCHQNHQ HO@\erHQCHZNHCOCHS CH30©QCHQCHZNHCOCH3 .
) o0, upp-" A2 GDP- TDP-Rhamnose (INHJ N 118 2315 2114 N ) Phenylalanine hydroxylase
MIM 232600 C UDP-N-Ac-Muramate Iduronate OH : 5-Hydroxy- 21128, 5.Hydroxytryptamine =22 N-Acetyl-serotonin 214 N-Acetyl-5-O-methyl-serotoni
GDP-F Mannuronate ) Indole Indole tryptophan (SEROTONIN) (MELATONIN) (1 14.16. 1)
C CMP-N-Acetyl A -rucose acetaldehyde 114164 YPIOP o .
H neuraminate CH,0H \ 5.1.3.13 0 7 . Phenylketonur/a (PKU)
HO Qcoo 5.1.3.12 OH_/ OPPT 4-1«1.431 . CH(IH - + COCH,CH(NH;)C00" coo”
A I i €O CH,CH(NH5)COO COCH,CH(NH,)COO™ 2 o
R 1.16 TDP-4 O)CEHO CH,COCOO _ CHO 4 NH2 NHQ MIM 261600
oH_ /o s - 4.1.99.1 NH z
LIVER GLYCOGENOSES | 111158 cHOH > NHCOCH, \ IndoINe ruvate Formylkynurenine 252 Kynurenine 114139 3. Hydroxy 3713, 3. Hydroxy 118118 o, : A
D N rd\om o/ \ Py kynurenine anthranilate uconate semialdehyde 6-semiald Tvrosinase
1 -
Amvlo-1.6-ql id E -Neuraminate H §reon MANNOSE | 2,4.1.22 _ 1134111 o F<coo  u Catechol N M y
ylo-1,6-glucosidase (Sialate) L I UDP- 27.7.13 | i Galactose-P ' TN @cmcmrwm)aoo- @\—g CH(OH)CH(OHICH ,0P ©\/HOC—CH(OH)CH(OH)CHQOP NHCH—C —C—CH-CH,0P oo | (1.14.18.1)
(3.2.1.33) oo- \ Galacturonate, [\ o %annose_ > crion ! @N; e i 42120 Ng %o N, N Tyrosine Negative Albinism
Glucanotransferase Glucosamine e ' 13 . 1oz Jro/ 0 ] Toptamine ST TRYPTOPHAN neter “Fglycerol-P -— (o.Carboxy pher MIM 203100
o 1 OC .
(2-4- 1-25) N-Ac-Mannosamine-6-P pyz:v;te o UDP-GIuCg%l;onate 5428 { o] " l \?% ’ POCH, TH, R g0 coo oo !
. . CH, OP -
GSD Type lll Cori Disease ik =0 “o roeg pen o on vl Jon i Glycine dehydrogenase
MIM 2324 H aon) 27160 o \ MannoSe:-P w o 4234 11125 oH 7.4.71 25.1.19 o 4235 o .
32400 HONOH | /oH HO\OH HO\OH /0p HON\OH 3-Deoxy-D-arabino- ﬂDehydro- dDehydro ———=> Shikimaté =—— Shlklmate 3-P == Shlklmate 5 Prephenate ! (1.4.4.2)
N—/ 241, 1 te 3-P ! . . .
E e s fioocH, 5423 Glucose-1-P heptulosonate-7-P ,  quinate  shikimate . PEP _ _ gnopyruva ! Non Ketotic Hyperglycinaemia
X N-Ac-Mannosamine ~—— UDP-N-Ac-Glucosamine < N-Ac-Glugesamine-1-P —N-Ac;ficosamine-6-2. HiOH & eryc00 L0000 cHyoH(liy coor CH,C0000" 45 ler \ ypergly
Glucose-6-phosphatase 0 51314 27.7.23 ﬁ RN (NKH)
coo* OH OH OH OH b oo ; \AH CH,C00" CH?COO Z % o 1.3.1.131
) (3139) E o g L7 op A tmcoayel RN 5422 i / . Fumaryl < 32%2 Maleyl L1315 Homogerfisate| « /13127 __Hydroxypheny! - <—>26 15 TYROSINE. PHENYLALANINE ‘#'42: 15 Phenylpyruvate i MIM 238300
GSD Type | Von Gierke Disease S HOCH;—G— G — & —&- oo™ HONOH | /GH o ,'-_, HO\OY 32126 ' 3214 \ acetoacetate  acetoacetate N taus  pyruvate [— . 1.3.1.13 ny |
oSy _ Fructose SUCROSE *=-~-32148 ________ GLUCOSE ! CHOHGH,NHCH GHOHNH, “x CH,CHNH CHZCH(NH3)COO D S I
MIM 232200 LALLIO o 113991 3132 ; o~ ! Aens M 2CH, ) %1, CHOHAM,  ootHeooT 7 . c
Gulonate 5lucuronate <—In05|tol Inositol-P 55474 [N 25 . N 1
Qrfnon o gt on oHH OH OH / - N @ o AN oH OH | Ublqumone ©Cm hate o 4 A
3.1.1.17 HOCHQ—c—c—c—c—co HogyZ C— & — ¢ —co—co Tl T 14412 woH onn “on AR 511.08 OH ) 114171 OH 41128 20 e om Menaquinone T
It u HOpH;—C—C—C—C—CO0 A oo 20p e<=122 Norepinephrine «—"—~_ Dopamlne<—DopO \ CH,CH(NH;)COO Tyramine 44.13.11 !
L o N HOCH;~G—C—C SC=CH,0H /* \_ 26.1.16 (Noradrenaline) N \ \ V! i E
Gulonolactone 5 2-Oxogulonolactone ASCORBATE OH QWH OH [ o ADP AN S N 1.1448.1 H v LA CH=CHCOO" ! C PURINE & PYRIMIDINE
1.1.1.45 oH i o OH H oH 1 10.3. drbitol e/ 1.1.1.49 T oon, Y a-Tocopherol o Y 5 Coumarate i
o HOCHz— C~C — CO—C-C00" HOGH-C— ¢ 6~ Co—C00"™ HOCHZ—é €—Cco—Cco—co h OH JAea\. ! _GH(OH)c00" < CHOHCH,0H \ o (Vitamin E) e \ | | H METABOLISM
L i P-Glucono < = GIucose-G-P I N h \ i . 7y
114130 5 o 2745 .- ) ormetepinephrine . o L7, | lo)
P 3P hydrogulonate ~——2, 3-Bioxogulonate «——D hydroascorbate HoH OHH 35):/' Iactone - TT HO\OH _ /OH s OCH, % b((Normetadrenallne)\> OOHa \ Dopaqumone . \\ I OH I T L vn ! L
OH ! A’ N -~ . .
MONO- & DI-SACCHARIDES E OH H OH HooH WO POCHrE;C‘C;i*;CO’O - e — 531 9 ! 4-OH-3-Methoxy- 4-OH-3- Methoxy- Plastoqumone R, - MELANIN THYROXJ» LIGNIN  Tannins Plant Pigments | A Xanthine oxidase
T HOCHZ—E—EH—E—CHO fio Z—EH—EH—:—CHO HocHQ—OH ([‘));C(%CHZOH Howon 6-P-Gluconate I l ' D-mandelate phenylglycol ' M (1. 17.3.2)
47734\ D-Arabi 53121 Ribul 27147 HOCH;~G—C—C—CO—CH,0P ., NADP* - ! [ 26C-CH-CH,C00" ! : :
S - It O L-Xylose -Arabinose -Ribulose I IR - ; . O H H HO ' O~ _NHCOCH NH, NH g N 00 N 1 N Xanthinuria
ucrase-isomaltase OH oH oH - . o | e N H,C \ HET TN, N\ HNCO—¢ 1 N
S : : o 1 o Fructose-1-P v . 22403 | 7 Pocy-—6—c— co-GH;0n ! o€ ero ¢ “cro CH & Nen ¢ Scu HN | MIM 278300
(3.2_ 1_10) E HOCH;— G —C —CH,OH HOGH;~C— CAC0—CH,0H  POCH,~ ‘ —c—co—gubH ., ’/‘ : OH OH H o OCsy N HN=C, SNH N C\ 4 " N/C\N/\RP HNT (RP | E
. P Hon oH bt 53 on HOCH—C— G —C— Fructose-6-P Glycinamide-_2122 Formyl 6353 Formyl 6331 5-Am|no 41121 5. Amino-4-imidaze e 6328 5.Amino-4-imidazole #4322 5-A |n0|m|dazole 9 | S
Sucrose-Isomaltose Malabsorption S ~L-Arabitol Jlulose 22, | xyluloseds.p oo [ o B g "ribosyl-P ( glycinamide-R P_glycinamidine-R P _imidazole-R P carboxylate-R P (N-succinylcarboxamide)-R carboxamide-R P un-Cc- 1 . .
MIM 609845 oy ~ oy b Ribitol FooH;T g coTeron S ' fog LM Hypoxanthine guanine
HOCH,;—C—C—C—CHO HOCH27C7C*Cch oH[ Hocgg“C—C—C—CHo ibito OH OH 7 5 27111 : - o N 8 NH /C\N RP: A
1o 113100 OHh n OHH on D-Ribulose-5-P 3131 . 65413 “zgﬁg“;“z T Ao e ST - phospho-ribosyl transferase
Lact L-ArabinoseS&, | = Xylitol 21147, b Xylose Howl NES i o Oy SNH N O . <‘:§ carllarg)lganfﬁil:-R P: (2.4.2.8)
actase mAT OH O OH O HocH;~§ — ¢~ g —eHo HoHoHO L b — AIIantoate<-3—'5;2'-5-Allantom<1-7§‘°’- & TE<----Xanth|ne<1 2 Hypoxanthine == S N354.10 X HGPRT Defici Pri Gout
(3.2.1.23) (3.2.1.108) HOCHzC—C —C—CHO {OOH;— 0= ¢ —Go=Cr,0n A POCH—C—0—Co—cron 1y b o O + | Poc;—¢—c—c—co-cr,0p e CHy(NH;)COOH - NH X, SN ericiency, Frimary Gout,
H OH OH H_ b 27146 HoH OH OH 1 /I ,L'a, \QGLYC|NE NF 2 NT:H o o o N | CH NH \\ \\ 'OOC-CH-CHZCOO‘ g \\‘\l d /C o : P LeSCh-Nyhan Syndrome
Lactose Intolerance L-Lyxose [ Bibulose T - LoRibulose-5-P ~—2134 Fructose- %% . |/ /1A o e by obobotoar, 1 AT e P o Adenosing Ty MIM 308000
¢ A \ \ “0—P—0— 7 2 He, L N <« INOSINE-P !
MIM 223000 A L1z HOGH G — G — CO—GH,OH 1:6-bis-P Y8 s OOCCT: { on N 0—P—0—CH, Oq o8 b % ) * . Fumarate y*¢”;,  Aspartate X R
8 3 [ - \ / 1 2l 3 LY ‘ V NN HC*} /é\ (IMP)
\/\// TI55.7 D-Xylulose = I ey Gutoxilétesamsme VN T ATP 2748 ppp 2744 ADENOSINE-P — - Mi222 Adenyio- % ¢ : I i i
Galactoki P-Ribosyl | ' 1 w2 \! \\  Cyclic AMP HERIlE: T steaiyate o W SN | Adenosine deaminase
alactokinase % " Amine ! 14 Tolat 11741 —= 1.1.1.205] 0G| I E (3.5.4.4)
(2.7.1.6) _ DX\ N\ . i olopoRph PHOTO- H* olic | TOOCCHAN(CH,), N -tolate d-ADP N S~ 2421 _ -XANTHOSINE P | S s .
) ARE oo T ELEEESRhen SRS oidle gy, 13 + Dimethylglycing\ 1\ ", (51—~ 2748 .@ 2107 4 grp. 24215 g gpp "< 3543 Xy ! Severe Combined
Galactose Kinase Deficiency ) £ i & Feviedoxh NG L L2 N\ abfolate 2 2227 2, "~ Guanine osail SN | Immuno-Deficiency (SCID)
| . K an e 3.4, N -
MIM 230200 ! 3 |} schuiion, T~ >3 d-ATP 2y, aCTP < 42y 6-3-5-2‘& i
2 R : " POGH,CHOHCHO | | Betaine Q ATP 2778 5776 GTP . _ 2746 GDP 2748 | ~~ N N=RPY MIM 102700
? & Hock,cocn 0P 5y -7~  3-P-Glyceraldehyde ! 1218 V 2250 ™o, 1174, GUA?‘&?,:NE'P !
Galactose-1-phosphate d Dihydroxy=*3 f pabas | | 11 onodiiong, (1442 - - A
uridyl transferase S °vaﬁ" acsctgg‘?-mP \_‘/5y( F’INAD N L a?de;?n;?;e at2s 42220 8 N3 TDP 0 o ! $
- . + ! e /\CHCH ~C~ 26 2, N “UNcH | :
(2-7- 7. 12) m m%ﬁ%g 2PQ) ZPQ_ ®a ook (\? L co—cma 2.7.1.28 o 1.1.99.1 H | HNCH g:éow HENCONHCHZ(E:éOO‘ OC\ CH7 ' ONQ E:Ha MOC\N/\E:, TD’LN %}, OC\N(CH i R
. . R F —C—| H,OP I M NCH,CH n R 2424 o 3.5.4.12 27414 1
Classical Galactosaemia T o fin/ > Fos25 oy ;Z , aba 12442 ' 'CHOLINE ! i 3-Amino-X 5 - B-Ureido <555 Dlhydr°<1a;2-Thymme* <7~ THYMIDINE-P d-UMR<_——|d-CMP~—d-CDP . I FOLIC ACID
MIM 606999 H 2N easmre, " Ribulose-1,5-bis-P. | o HoCH, ik c00" ! 1 isobutyrate - isobutyrate thymine 2 9 1, i M
’ 2 3 1 I P ~ ZC~,
E Transloci'ted protons i+ . H+ H 4 \ @ i v 2.6.1.51 SERlnN A | ' .ZZ’G H NCONHCH ,CH,CO0" gz\ (é:zz g‘Nﬁ‘: g: g : I
H+ HY o e s .6.1. 141111 ) 2CHj ; NA i< .
S 3 oo rom SR e " |Fixation BN POGHEHOHC00P c g ! —— ,”{“ﬁ',*;ﬁ,“;f,:‘:. - Carbamoyl 3522 Dihydro- «1.3.1.2-U,ac,, DU S84 T D Dihydrofolate reductase
| (o) H | - L - | B-alanine uracil -~ !
s 2 e ne e e e B oror  1:3-bis-P-Glycerate D1 toeoeco” faadal [/ oc. g 2 9 EURREN yOgn 2748) N (1.5.1.3)
THYLAKOID LUMEN 1 - Y NH “CH. ~C~ ~C~ "“~CH 7N H 1 et
’. THYLAKOID MEMBRANE j P-R?goO;yI-PP + : E pyruvate N E Il Oc\z CHZCOO :’;‘;\ E:ZCOO 2’;‘;\ /@iCOO' ZE\N(E Co0" (:E\N/é:: 2.4’.2-9 Oé\NF;;,::P \OC “RPPP : E MegaIOblaStiC Anaemia
e 1017 /’ ADP ! P‘ﬁcﬁﬁiﬁi{?’: | Carbamoyl Dlhydro—>0rg:ate e Orotlgme P lgn\dme-P—> UDP—  URIDINE- %*%? CYTIDINE- ! S MIM 126060
(. v serine . aspartate rotate 311 (UMP) 2744 2746 triphosphate triphosphate !
Ho HO i ! 1.1.1.29 , ' (UTP) (cTP) !
PEROXISOMAL DEFECTS —— W | y szt ||| : e e o !
~— o \ ! ' L OC A /\ H H |
Llnoleate 114198, 3 y Linolenate ——= Arachidonate ¥31'3% =~ X gukotriene B4 (RE S EHIEEer 1.1.1.95 /i Pobvarony- | | | e T Ha /ﬁ\ oH POt EH C\C)H o CHTHE 4 D POCH-6——C—cH !
: NN coo- 3-P-Glycerate T ydroxy- Vo | S NN N OHOH Hu !
Alanine-glyoxylate 1 3.1.35 7,3% = 7 L pyruvate ! L ' P.Ribosyl-ATP 26131 e 35419 B Ribosylf e P-Ribulosvlf i : <
. COSCoA A A A~ COSAGH '99_\,'9\ P T — 54217 ' — : ibosyl- ~——P- RlbosyI-AMP ibosy! ormlmlnosmq6 ibulosylformimino Imidazole —H !
aminotransferase L H o 53995 J 7.1 o ! L 5-aminoimidazole- 5-aminoimidazole- glycerol-P | ORGANIC ACIDURIAS
| 0Ieoy| -CoA Palmitoleoyl-ACP Prostaglandm PGE >=="2/>Thromboxane B2 POCH,CH(OP)COO" [ \ T 1 HE=C CH,Q + carboxamlde-R P carboxamide-R P |
(2_ 6. 1_44) 1 14.191 2, 3-Diphospho- 5421 HOCH,CH(OH) COO" " | I !N NH  NHCOCH,CHoNH, HE—C—CH,CHINH3)COO™ e ¢\ oy, CH(NH,)CHO Ho—¢—cH CH(NHB)CH OH Hc—cchch(NH )CH,0P H?:‘f*c“zwc”zop‘t“ 19!
. _\P\ 0SCoA CHy(CH,);4,CH=CHCOS-CoA CHy(CHy);4,CH(OH)CH,COS-CoA CH3(CHy)14COCH,COS-CoA N t Glycerate " i Vo w  Carnosine N_NH ! ! ™ Ny NH Syl
Hyperoxaluria Type 1 | " Stearoyl-CoA - Dehydrostearoyl-CoA OH-Stearoyl-CoA Oxostearoyl-CoA glycerdiy L | AR ¢ s, e :.:'. | i b ol | Propionyl-CoA carboxylase
CHy(CH)14,COCH,COS-CoA I <~ Histidina istidinol «——— Histidinol- midazole
MIM 259900 D e Endzoplasmic Reticulum i E | ACETATE | | L . 4.1.1.22 " 4|:I1SJIDINE 11123 .23 3.1.3.18 261 acetol-P E (6'4- 1-3)
/ . ;}:ﬁi;«sﬁs‘agp CHaHszﬁSggA Chain elongation ] Mitochondrial 2 gcéi;t’é;; i [ ‘\ | Vo1 e G CHCHN, TR BOC—CHER,CH,C00 N\ 00— CHOH,GH,co0 T T T T T CH=C—CH=CHC00™ ~ N X Pr Opi onic Acidaemia
B o = o, -P- [ 1214 Lo 1N NH & o !
' CH3(CH,),,CH=CHCOS-CaA CH3(CH,), CH(OH)CH ,COSACP CH3(CH,),,COCH,COSACP ' ' TR I AN N, N Nogr 4313) !
| ACYL-ACP 11331 ?0 23 3- 2EnoyI-ACP AR 3.0H -Acyl-fACP 111100/ 3. 6xc;acyI-ACP D P cHoH,On ". ' E Lo - -H-HI:ST'SMI-N-/E --------------------- ” Formimino <227\ - Imidazolone < - 42149 _ _{rocanate < -* | MiIM 606054
o e Nl vl iniutwiotoiuiivbvieieieieiieie il Seleinly it 42111 1) ETHANOL: | bliahsl oo i H glutamate propionate '
- h 1.3, 3
$ ' CHy(CH,)sCH,CH,COSACP 3,34-[2);cenoy2I-ACP % CHy(CHo)GCHIOHICH,COSACP [ CeH,COCH,COSACP Glycline ) i B ' ’: : ! ! & :CHQCO-OCHQCH(I\IHz;COO' 2 | Methy|ma|ony|-COA mutase
-- - - U115 oxo- =AC . 1411 ] ! - - - -
N Decanoyl-ACP %zcg (CDHé)Z?n%H;fSAAEPp m3 -OH-Decanoyl-ACP 3-Oxo: Decanoy R . C(ZJP)COO‘ . E ! :* ! o -Acetylserlne- HS 5557 HSO 5553 Phoss‘ngﬁgg\ylyl PEEPT Adeny:stsl;Iphate 5777507 E (5_4_99_2)
___________________________ -ACR A ... 25 e ! CHCHO! [ [ . . . .
LIPID METABOLISM T { CHy(CH,),CH,CH,COSACP 1349 CHaCHa,CH=CHCO-S-ACP 42159 CHiCH,CHORICH,COSACP 4 4 4 foq  CHy(CH,),COCH,COSACP enolpyruvate Lo : Acetalzdshyde I‘ : : : Zz:f:t::zizzz | e‘@,_q) HSCH,CHINH 000" CH CH(NHﬁ)coo PS) . cH, scHQCHQCH(ﬁHa & : ME‘thyImalonlC ACIdaemla
H ~ - -Hexanoyl-ACP 2, 3-Hexenoyl-ACP 3-OH-Hexanoyl-ACP 47«— 3-Oxo- HexanoyI-ACP 4 @ V! / U HS 2 2 £ 3 4.4.1.1 SCHZCHZCH(NH )COO™ HSBRCH,CH(NH3)COO™ 21113 12132 ) MIM 257000
E CH,CH=CHCO.S-ACP 41 ¢ L AN ! ! 1 CYSTINE l 1816 CYSTElNE = Cystath|on|ne YRR Homwsgysteine 2:1:1:14 METHIONINE
Hydroxymethylglutaryl CoA lyase S ( cmgcryon,cosace CHyCH=CHOO-S-ACP CH{CH(OH)CH,COS-ACP CHACOCH,COSACP ADP—_ vt i vt , IS '
y Y yi9 ry y | Butaznozyl ACP 1319 CrgtonoyI-ACP 42158 3, OHjButanéyI-ACP Aceéoacétyl-ACP HOOCCH,CO-S-ACP > L A KA s 20, I < 331N Adengsy! pocnosyl 251847 Isovaleryl-CoA dehydrogenase
(4.1.3.4) - B \ ; oH . ry ydrog
. 1.3, S oGO0 GH0H CH,OH Malonyl-ACP #3714 | H B (;H(—NH’)—COO , N Glutamate SCH,CHYBR(NH,)CO0™ 3 7SCH,CH,CH(NH;)COO / ! (1 3.99 10)
Ketone Synthesis Defect . ; HopH 23141 “}@ SeooT | rosgue 000 1N ) S-Adenvsyl < S-Adenosyl . .3.99.
Y MIM 246450 ~ ACYL-CoA 2. 21220 FATTYACID | %H201 27130 3. Glycerol 23180 e ' ! onscracocoo su}l’:hf:\g?e 3 vty : homocystelna, Birz0 methioning | Isovaleric Acidaemia
> -~ . ' .
I~ (Cytosol) -t ycero ycero KETONE BODIES Phe 13- SuI;JhlnyI ! BN . 9. “00CCH(NH 5)CH,CH; conHCHopt- \ MIM 243500
—= 115 2.3.1.51 CH3COCH;  CH4CH(OH)CH,COO™ “ooccH,coa N pyruvate : NN , HO,SCH,CH,NH, A HO4SCH,CH,NH, y.G|utamy|cyste e '
. . P y Acetone 3-OH-Butyrate X & ' H iTeT Hypotaurine - - ><=-= - -> Taurine Glycine !
Medium chain acyl 3113 OoR #,0.COR 2785 Pi - \MalonybCERgy 125, . 41729 < . G :
| R-CO-QCH R-CO-OCH e 4114 111.30 N 1 ’ “O0CCH,CH,CO0CH,CH,CH(NHZ)CO0™  ~ ~ o 7323 “OOCCH(YH3)CH,CH,CSYHCHCONHCH ,CO0"
CoA dehydrogenase Il- RYCilo0-00-RC H CH{COCH,C00" Acetolace \M'1° N ' S/ Succinylhomoserine S 3futathione '
(1.3.99.3) P W’ O-Ac I-carnitine‘ TR 231209 'ceyol 57 2-17; Phosphatidate .-~ """Acetoacetate Y —\ L 26.1.18 \‘\'CHaCHwH)cH(NHa)COo 7 POCH,CH,CHMIC00  HOGH,GCH,CHIHg000" Bile Acids |
VICAD D f : _\'\ @ * 3120gly : 134 271, 731241 \ 23138 CH3COCO0- { CHyCHOHICOO™ | | THREONINE <—4—423 O-Phospho- «—27139Homoserlne 53776 Lo 41245 H(é:HZC(cHa)tzcoctoo' !
ericiency L] e e : PYRUVATE LACTATE T L homoserine — xopantoate ! AMINO ACID METABOLISM
D [ ' OHCCH,CO0- | 1113/ Cs CHy 3
M/M 607008 YL C ——————— »CH3(CH,),,CH=CHCOSCoA = 1 i + Co0o" C OH)CH(OH)COO™ 2 CH(NH )COO™ 1.1.1.169, 1
73983 ™ 5"3.Enoyl-CoA - HOH ! % Malonic 43119, eHyoONEHEH e (s by !
D {GHy(CH,)CH,CH,COSCORTE 3 oo S Gl %H_cc;sg A | e _> _CH_to_H)CH_ COSCoA [1.1.1.35.° _C_Hz_(CI'zYzEOCch_Ogch_ o 33477 GDP 1t Ko |3ewia | M 2-Ac:etol(ac)ta§e 11186, /5.3, Dlhydroxy 4219 5. 0xo-<-6- > VALINE HOCHZ;(CHat)zCH( oo |
2l2 22 B 3(CH)) o H O oo ¥ oo 3.1, g 2 - -
E ‘>Hexanoyl- CoA- 2, 3-Hexenoyl-CoA | * I noyl-CoA|[~~ 'l’ -3-Oxohexanoy|- -CoA™ ™ "\231. Y co, 7 0 " aemee | o?&igﬁ%;f-g?el isovalerate isovalerate =3 S b-Alanine anc;,sfzz i CyStathlonlne Synthetase
G ! CH,CH,CH,C0SCoA 19608 CH3CH=CHCOSCoA 42155 . CHsCH(OHICH,COS 1.1.1.157 N CH3COCHQCOSCUA 2319 . | ! / GHy CHy CHy @ 3553 H (4.2. 1.22)
2 *Butanoyl-CoA- ~=== - ; Crotonoyl-CoA- -5 ="+ 3-OH-Butanoyl-CoAT< : GTP | ) ! . ;OI-CIH ;HCOO 421 17C*"6| $00501 3903 CI:thHC" ?CEA A , HOCH, C(CH#aCH(OH)CONHCH ,CH,CO0" H Ho mocystinu ria
Odd C Fatty acids , - CH3COSCoA ! , J.3; _ ydroxy- < =~ “= == Nethy ==<|sobutyryl-Co PANTOTHENATE
D gé;ﬁ;ﬁ;{?;gi- A _>$E§?écﬁif§'ﬁ%sg°ﬁ_ dlod|== &%ﬁ%ﬁﬁ%ﬁfgglx S - Napt 2 ¥ ACETYL-COA < -~ j-1-{-=r--=--- P77 oncbiooo i |sobutyrate acrylyl-CoA 27738 E MIM 236200
P L -~ ->Pentenoyl-CoA- - - 4 - 3-OH-Pentanoyl-CoA|*:-**> 3-0xopantanoyl-CoA -} _ 23310 L ,é +,44\ AWRVATECS ST~ ! Methylmalonyl « CH % |
SPHINGOLIPIDOSES T - ; AN A NN 25k N SO omanseg” oo T enate : .
] CH,0-CO-R L CH,0-COR CH0-COR OHOCOO™ o = = = = 471357 g 11139 /=~ 1 T 4 | \ 1| “eHscocioricH,CHy Ch, CHyCH, 26432 e Cysteine ' Branched chain ketoacid
0 oo g O OF JRCOOH o coor ek o 27.7.41 Glyoxylate ! - I & SLl 2 ! ! 1 | 2-Aceto-2- :3-Di-OH- 421 2-Oxo0-3-methyl <=~ = ISOLEUCINE 8325 e decarboxvlase
! : Pocr Gl ‘ T N ) \OXALOA ETATE 2 2611 N ! | hydroxy- 1% lerat ! y
ACid'B' lucosidase N CH,0-PO 13997 CH,0 POCH,CHH . CH0foCMP 1.1.4.79 CHyC(OH)CH,COSCoA *~ ADH+H SA L I h ydroxy- -methylvalefate valerate «_ POCHQC(CH3)2CH(OH)CONHCHQCHQCON.H&IHCHQSH !
9 - HO/OH 1 o- Serine o / 1235 5”& i i =~ ) i | butyrate -~ , -~ . TTm------ ~ - 4-P-Pantothenylcysteine (1.2.4.4)
(3.2.1.45) ‘ L PHOSPHATIDYL 2221 _____CDP-diacyl vocicoo |\  PrOH-FMethyl- 21,1 NAD 2338\ C“ZCO"O'L SN— - GHs ‘ . .
L. 1. ey . t-zH| i SERINE 27811 Inositol glycerol Glycolate glutal’Tl-CoA <] cr—?;:)gg N V! B ~ ﬁCTﬁH)ﬁ;;OSCOA Tc_H iHIéEC(iQSCOA 2 M th - 14.1.1.36 ! Map/e Syrup Urine Disease
Gaucher Disease osphatidyl . / 12421 HOOC-COOH CITRATE R ' ! ! 5 s 4z iy (JYELORT g g2 e Ly ! MIM 248600
inositol CH,0-COR 0-COR CH,0-COR 1.1.1.34 ' AU l hydroxy-
MIM 230800 R"AEO'O“?HZ [ 0 Hgozcor«* R‘—COVO(::H o 27.85]  HocH,cHO Oxalate 1 C’?)/IN\ ¥ B50tHo- - 4213 cn C:‘CZ)SA(,IOA ' butyryl-CoA |
P cH0-cor/ 41185 1 CH 0-POCH,,CH(OH)CH,, OPOCHZ CHZO—‘AOCHZCHOHCHZOH Glycol . Glyoxylate “cHomeea” l Prolgarzmyl CoA ' i
H R-Go.00H o i g li Ph h 6_' 19l | aldehyde CcH c‘c:f:fc]: CHO > ‘ g:fé’é’o Theb 21.31 h \ COTH COOH CH(NHA)000" i
Hexosaminidase A (o] CHQOi OCH,CHNH, | Cardiolipin osp atldy glycero 1438 Mevaldate o FMR ISOCITRATE g];g“} @ ! (CHa)£HCOHIOH,C00" (CHy),CHCHCH(OH)COO®  (GHy),CHCH,COC00" Chiglp Ot CHNH ADP-OCH, C(CH),CHIOHTCONHCH,CH,CO NHCH,CH,SH |
S - | CPP-OCH,CH,NH, POCH,CHyNH, . t i S Sopropyl- 3-Isopropyl- - Oxoleucine < LEUCINE DephosSpho-Coenzyme A !
(3-2- 1-52) P Phosphatidyl 2'7'81 CDP-Ethanolamine 2L EthanOIamme-P‘% Etlt‘l(:lcr:flgm*isne 142 2Fe -8 CHsCH(OH)CH CO.SCoA M y G \CH3 Y -- malate #2197 “malate T 274.24 :
1 ethanolamine ! Co- P00 o i I 00C-CH-COSCoA =L cH i
Tay SaChS Dlsease CEPHALIN : HOT:—IZOOCO R HOCH © . CHCOCH,CHNCHg)y Y (5 Clusters) : - MALATE ~00CCOCH,CHCOO] : Aqae Methylmalonyl- A T = 5'2-1—1_ /-00ccH, & JCHCOSCUA 444 O & SCHCOSCOA (CHg),CHCH,COSCoA 1 P—ADP-OCH2C(CHB)ZCH(OH)CONHCHZCHZCONHCHZCstH: A GABA METABOL'SM
N CH,CH,N(CH. 2 ! IR L e - - === - *
MIM 272800 ) ! ‘mﬂpomzcngmcm CHzom CHN(CH) Acetylcholine enrcncni T 2-0X0.Y ! ASPARTATE\2, " a21de 3-Methyl- < 3-Methyl- Isovaleryl-CoA Coenzyme A ! M NEUROTRANSMITTER DEFECTS
L CH,OCH<CHR 22-11-11»171 \ Lysoleclthm 31 »Glycerophosphocholme -~ 6742 1 Mevalonate i w212 \\ 24, ' glutaconyl -CoA crotonyl-CoA .
: 11 ' ) 24 | 1 |
. . I \nqow ° 31132 .7 s, 288 27136 ] i i . |
Sph|ngomyel|nase P H OPOCHZCH N(CH)s CHN(CH] < 2742 0 ~00CCH=CHCOO- NBBOCCH,,CH(NH;)C00" 1 N H N S .. ialdehvd
+ + ! < - 4314 . " | H H ~OOCCH ,CH,CONH N, uccinic semialaenyae
. CPP-0CH,CH,N(CHy); OCH,CH,N(CHy); HOCH,CH,N(CHa), ' & FUM ARATE >) - Aspartyl-P. 7o . 20200 - e (0]
(3 1.4. 12) 1 ne «~—— 35' LECITHIN — CDP-choline <2775 Choline-P — CHOLINE o : S ’ o 6354 - 2, -oo':;Cq (c:HHcoo -o:cg\ g:zcoo “00CCH ,CH,CONH “O0CCHCHCH,CH;CH-COO"  “00CCH-CH,CH,CH,CHCOO i dehyd rogenase
. ick Di plasmalogen y 34412 CH,EOH)CH,CH,0PP | n W+ “00CCHCHpCO.SCoA IOHCCH LCH(NH,C00" 312 SN “00CCOCH,CH,CH,CH-COO™ R N \
Niemann-Pick Disease S \~ Serine i i Diphospho- ! SUCCINYL-CoA ~<¢- -1 @ 0000HCH,CHO | Aspartyl 42182 2, 3-Dihydro’ 312 Piperideine- — N-Succinyl-2811 17N Succmyl -2, 635118 8 Diamino- A (1.2.1.24)
2.3.1.50 3 3 : H ini -amino-6-oxe d op . . .
MIM 257200 NS coH (CHQ)MCO(‘:HCHzo Cl CHQ)QCSH:CRE:H(OH)C‘»jCHZOH CHS(CHQMZCH;’CHCH((')‘H)(‘:}'I-CHZOrGalactose mevalonate ' ;occ v 002214 se|1s1l|Jaci§I;1|-l|§de: Semialdehyde dlplcollnate 2, 6-dicarboxylate |me|ate clate p|me|at: ! : 4-Hydr0xybutyrlc ACIdurIa
De -Sphingenin sychosine . 1l 2116 - L QH N " & A }
G | pine 24123 4 o SUSCC Z.I. @ ' (CH3)sNCH,CH(OH)CH,CO0™ (cHE)SN(CHZ)S(‘:HZCH(NHz)COO' (CH3)3N(CH,)3CH,CH(NH3)COO™ HoN(CH,),CH(NH5)COO™ 52 3420 : D M/M 27 7 980
anglio 4.1.1.33 H E \ | Carnitine <——— N°-Trimethyl- <———— N°-Trimethyllysine ~—— 1 10
DP-Galactose ywcoR ; o A e paragine /(26119 AT 3 OH- |ysu¥e s vysne &Sl _'_'C_;a'_'f{z _________ ~ S A Aminobutvrat
CH3(CH)4,CH= CHCH(OH)CHCH2 ’ CHy(CH, ), ,CH=CHCH(OH)CHCH ,0-Galactose o 5-Amino- ! NH= EHCH,CH,C00", \ -Aminobu yra e
SPHINGOMYELIN CHS(CHQ)%;::%;&QCHCHZOH 2149 Cerebroside { levulinate /! 13997 |"OOCCH,CH,CH,COSCoA “0OCCH ZCHZCHZCOCOO' “O0CCH ,CH,CH,CH(NH;)CO0™ — ORTTH (H,) coo” CH CHQCHQZCHZZCH(NHB)COO aminotransferase
------------------------ Ryt el ey i ---------------FRrrfR[----3------------ 7T w70 GIutaryI-CoA<---2-0xoadipate<2%;3-92Amlnoadlpate121-312-Am|noad|pate<1-5-1§ accharepine
| CH 2 ;’ﬁ'{;&”&;c‘ggm “00CCH ,CH,CH,NH, o Ad . semialdehyde  Tam— (2. 6.1. 19)
CH,C = CHCH, PP g 2 4-Am|nobutyrate ! “ icli
RESPIRATORY CHAIN DEFECTS s Lycopene (c40) Phytoene Dimethylallyl-PP . RCO-CO0" (GABA) HN(CH,NH(CH ) NH(CH g, CHarSCHaCHACHNH, GABA Transferase Deficiency
i c40) &s) & 2-0X0 ACID © “'Spermine s-Ad Imethyl
sSAAAAAAAA To Brain - VISION 7 . &, permine enosylmethy|
¢ | o™ & Rl oenaine\ g inipropylamine — Ve
. - (c40) Y,
Cytochrome c oxidase R Metarhodopsin  Rhodopsin o oL oo RN GLUTAMATE )= . 25122 Carbohydrates Amino Acids
(1.9. 3. 1) E 1.14.99.36 cHio i eH, \ 8 A 3 > ON 2.1y POOCCH,CH,CH(NH3)COO" HoN(CH,)NH (CHo)gNH, Biosynthe.sis Biosynlhe.sis
. 23.1) _\N\ Mcw \ Opsin LA i g __(C20) » Glutamyl-P Spermidine _ Degradation_ . " Degradation_
ompiex R Ublqumone “~-TTT L
MIM 5207 10 le) 121tloate ~Ao A CHO ~AA (Coenzyme Q) et ( o Lipids Purines &
2 . inal 5213 ; - o0 21 Biosynthesis Pyrimidines
I!) ns-Retinal o ght 11-cis-Retinal ¢+o Menaqumone‘/ ) Phytql (20) 2 Spof\mQATP‘ N SR V. X NG cra W: 4 Biosynthesis UREA CYCLE DEFECTS
Y Retinol esters  1-1.1.105 Plastoquinone e - . e OS;G'&, y,%% B 2512 3 oHccglcl:g:;:?gCOO. e " Degradation . = (HYPERAMMONAEM'A)
HO Y - © !
2?1;‘: W CHE@%)\M (c15) semialdehyde f i Vitamins Co-enzymes & Hormones
S A1 i 5217 i CH,0 Hy | 1 CH—CH, CH,COCO0 OHCCOO™ Biosynthesis ___Degradation
trans-Retinol ———"-11-cis-Retinol a-Tocopherol 25.1.21 ik Pyruvate Glyoxylate . Carbamoyl phosphate synthase
T (Vitamin A) Dark (Vitamin E) / CH_ CHCOO® ~ 7
STEROIDS ) W v Pentose Phosphate Pathway (6.3 4. 16)
E 2 Carbamoyl-P - ,nconHeH,CH,CH,CH(NHy) COO , Pyrroline-5- fici
PORPHYRIAS R | H CITRULLINE e carboxylate T Photosynthesis Dark Reactions CPS De iciency
o Progesterone : (2133) 4 vostMammcocr @ T m = MIM 237300
I A A : J f 4'HydrOXy' Human Metabolism is identified as far possible by black arrows
D P nol , : Squalene : H,NCH,CH,CH,CH (NH,) COO 12188 2-oxoglutarate —Dhosythess ,_ Dogradaton _
Porphobilinogen deaminase regnenolone iaeT : e S U e - b
P 9 (5.5.1.60) s (c30) E ORNITHINE —— COMPARTMENTATION Ornithine carbamoyl transferase
) e B N _\ /’G‘EMOGLOBIN) H : The "Backbone" of metabolism involves p — (2, 1,3,3)
COO0- ! H,NCONH. OOCCHCH CO0™ GLYCOLYSIS in the CYTOPLASM, - .
Acute Intermittent Porphyrla P e ! GREA2 | ‘ A the TCA CYCLE (mainII;‘) insthe Mitochondrial matrix OCT DefICIency
M/M 7 76000 o CHa =l : H! NCNHCH 2CH,CH. CH(NHz)COO e (‘BH(Z.‘,OO and ATP FORMATION spanning the
R HaNCH2C=0 3 3531 3536|, Arglnlno- N — MITOCHONDRIAL INNER MEMBRANE MIM 311250
P 5-Amino- T(I; "’1 14, 13N:g succinate H 1'5'1'12: H(‘: /(‘;HQCOO- An electron flow (an electric current) generated from
. levulinate o) i HQNCNHCH2CH2CH2CH(NH ) COO" | AN NADH and UQH drives the translocation of protons
Uroporphyrinogen decarboxylase % 2 % HYDROXY X trom the mat o INSRRRRR ] ini ;
porphyrinog a1 31’ ) \;‘\ S S Do me— ARGININE =~ PROLINE ~ 3iydroxy o et o et o o B st | Argininosuccinate synthase
.1.1. H+ H+ of ATP synthase to the matrix then supplies the ene
. R 7 ADP P \ . 5-carboxylate noaded to form ATP fromADPaanphosphale h (6'3'4'5)
Porphyna Cutanea Tarda ! x ATP Y r@ H ;g:(ZCH )CH,COO H;lgstH )CH,COO T Becton B3 Prolon Fox,. Citrullinaemia
H,NCNHCH,CO0 - P - / 5 —— ——
MIM 176100 g Guanidoacetateééreatir:e .2 2732 , p. Creatane Creat?:aine Small Numbers ( eg. 2.4.6.7) refer to the IUBMB Enzyme MIM 215700
Uroporphyrlnogen Porphobilinogen ENDERGONIC REACT‘O“ 3.5.2.10 Commission (EC) Reference Numbers of Enzymes
42175
Protoporphyrinogen oxidase < Argininosuccinate lyase
(1.3.3.4) (4.3.2.1)
Variegate Porphyria Argininosuccinate Aciduria
MIM 176200 MIM 207900

Designed by Donald Nicholson, The University of Leeds, England — and Sigma-Aldrich SIEMA _ALDH’C
©2006 International Union of Biochemistry and Molecular Biology in collaboration with Mick Henderson, St.James’ Hospital, Leeds — and the UK MetBioNet Training Group www.metbio.net. H

www.iubmb.org For further information about metabolic disorders visit the OMIM (Online Mendelian Inheritance in Man) i i
web site, hosted by the John Hopkins University — www.ncbi.nim.govientreziquery/fcgi?db=OMIM sigma-aldrich.com/pathways



http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=232600
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=232400
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=232200
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=609845
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=223000
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=230200
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=606999
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=259900
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=246450
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=607008
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=230800
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=272800
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=257200
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=220110
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=176000
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=176100
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=176200
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=276700
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=261600
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=203100
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=238300
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=278300
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=308000
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=102700
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=126060
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=606054
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=251000
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=243500
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=236200
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=248600
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=271980
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=137150
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=237300
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=311250
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=215700
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=207900

