'OXIDOREDUCTASES 27.1.15  Ribokinase

1111 Alcohol dehydrogenase BLOOD GROUP o o coo 27116 Ribulokinase
1173 Homoserine dehydrogenase P GLYCOPROTEINS HYALURONIC ACID DERMATAN SUBSTANCES ALGINATES O-ANTIGENS STARCH GLYCOGEN CH,C00" oH N P9 : Chi I ; o N|COT|NATE jeoo” T 7.1.17 - Xylulokinase
1118 Glycerol-3-phosphate dehydrogenase fo) GANGLIOSIDES PEPTIDO- Y e \ T T || | ~Ribose —O—I‘Z’—O—Tro— Adenosine(P) Ribose -o-F‘to-‘P-o -Adenosine % A llcoo 27119 Phosphoribulokinase
1119 D-Xylulose reduct: [ \ ’ 2 2 A 5 0- 0" Al 0 27124 Dephospho-CoA kinase
11990 Pyldose ecuctase L MUCINS GLYCAN ., OHCH" IN e Ul INULIN . SR HO, 2 2 Indoleacetate |nd N; | ° 27.7.18 Ribose- P/ SR 27125  Adenylylsulfate kinase
11114 Hditol dehydrogenase 255 o v W \ (Auxin) oXy N AD( P) N|cot|nam|de adenine e 3 1 5 Desamino-NAD Nicotinate- WOumolmgte- A 27128 Triokinase
11019 Glucuronate reductase Y CHOH coo~ 2.4.1.68 1.1.1.132 HO/CH, v \OH OH /OH dinucleotide (P) nucleotide e nucleotide R 27.1.30  Glycerol kinase
11121 Aldehyde reductase s AcNH/ GHOH C 6.3.2.7-10 2.4.1.69 o G Ul e e 1.2.3.7 N 2421 27131 Glycerate kinase
11122 UDPglucose dehydrogenase Hy 2 4. 99 7 6.3.2.13 HOMO OPPU| HO\ Vi - = - 27132 Choline kinase
11123 Histidinol dehydrogenase A C OH CHo G e 24117 \O”_,ésppu CH, \ = 24129 ] LACTOSE EOETE | CH:CH(NH)COO HO f[CHoCHNH, HO | CHCHoNHOOCHs CHIO [ CHLCHAHCOCH ‘ggg_ o 27033 Pantothenate kinsse
T e ogerase . UDP- HO\_1Y/0%PS Db TDP-Rhamnose | 4121 OH 0K A ‘ NaaeT RIE A N M 27136 Mevaorate imse
actate dehydrogenase - 5 . P
11125 Glycerate dohydrogenase C HO UDP-N-Ac-Muramate Iduronate OH - 2414 24111 1o, I g | Ind I 5- Hydroxy- =22, 5-Hydrox try tamine == N-Acetyl-serotonin =—_3. N-Acetyl-5-O-methyl-serotonin Quinolinate A 27139 Homoserine kinase
11130 3-Hydroxybutyrate dehydrogenase C \ GDP-Fucose Mannuronate 30 et|°~ 24121 | 3.2.1. ndole- ndole tryptophan (SEROTONIN) (MELATONIN) T 27140 Pyruvate kinase
11131 3-Hydroxyisobutyrate dehydrogenase CMP-N-Acetyl hon \ ' \QH /OH 2.7.1. acetaldehyde 1.14.16.4 27147 D-Ribulokinase
Hl;i xefldm r:er:nljclmfe I-CoA reductase (NADPH) H G : s131p0° OH /OPPT ! 9 411 ASI + N 2\ -C00" | ;;::g ‘r\rlxz‘cuylxlar:wa::samine kinase
RRS iydroxymethylglutaryl-CoA reductase A1, _ COCH, CH(NH.)CO0" coo- 7.4 -
11135 3-Hydroxyacyl-CoA dehydrogenase A Eron ©. 4.2.1.47 o ADP : CH,OH GALACTOSE e p— ©\7 gSgHch(NHs)COO QCOCHQCH(QHS)COO' @ NH 2CHINH) @NH g C 27171 shikimate kinase
1.1.1.37 Malate dehydi AcNH/ CHOH (felon = 2 < 2 2 OCH NH. > 2.7.1.80
Nl DI ot R v/ g8\ TDP-4-Ox0- | Gjycose | 5 W ee LI 100 N N TP sr1s, A 0 e Moot s %o
41 Isocitrate dehydrogenase (NAD+) | OH 27.7.43 1.1.1.158  CH,OH 6-deoxyglucose i { 2718, 40 Indolepyruvate Formylkynurenine === Kynurenine ——= 3-Hydroxy —~-2» 3-Hydroxy =———=- 2-Amino-3-carboxy - -'==> 2-Aminomuconate- A 271107 Diacylglycerol kinase
11144 Bhosphogluconate dehydrogenase D 3.1.3.29 Q i e HIACERl / \ Py kynurenine anthranilate muconate semialdehyde 6-semialdehyde M 730 haephogcermeinase
ecarboxylating HO h ) \ ; - 7.2 [
10145 |Gulonate dehydrogenase Ac- f GDP-Glucose Ho oH /opP . 1.13.11.11 COO" H H Catechol N 2726 Formate kinase
11749 Glucose.o phosphate dehychogenase N-Ac-Neuraminate | 5 ! UDP-Glucose e/ 1241.22 " . coor Lol N 27211 Glutamate S-kinase
PSP velrog Sialat PPU 4.2.1.46 1 CH,CH(NH,)COO NHGH H-CH,OP 1.2.1.32 |
11156 Ribitol dehydrogenase (Sialate) CH=C e 122 i Galactose-P CH,CH,NH, [] CH2CH(NHG) G-CH(OH)CH(OH)CH ,0P HOG-CH(OH)CH(OH)CH ,0P QH—g—{—(H-CH,0 coo _ 2ol 2732 Creatine kinase
11179 Glyoxylate reductase (NADP+) S CH0P | RHAC SBLE i f A I - ,CH N, CH OH OH N, 114124 @\N \ N 2742 Phosphomevalonate kinase
I Fa UDP-N-Ac- Ny 04 N RNPTRP: 2 tote -t glycerolP «_1-{o-Carbasy phenylaming) 14 N.(5- PI_R|bon )22t o o A v g T N e
11185 3-Isopropylmalate dehydrogenase " ACNH 3 ] %%8 Glucosamine TDP-Glucose 9 5.1.3.2 HO \ yp ; TRYPTOPHAN -gly! Yy P! ¥, i 00C 9 Amino 2746  Nucleoside-diphosphate kinase
11186 Ketol-acid reductoisomerase HO\OH_|/OH \ | 274 12\27- 7 10l y o % 1-deoxyribulose-5-P anthranilate hConate 2748 Guanylate kinase
11195  Phosphoglycerate dehydrogenase i pyruvate e CH,OH \oH )/ T HO coo- . coo- coo- coor 00C  CH,COC00" A 2749 dtmpkinase
111100 3-Oxoacyl-lacyl-carrier-protein] reductase N-Ac-Mannosamine-6-P 7T, o H vz 7h2 <00 41327 e ! 27.414  Cytidylate kinase
111102 3-Dehydrosphinganine reductase CH,OH CH,OH 4.1.3.20 HOCH HCOH 1 C 2761 Ribose-phosphate pyrophosphokinase
1.1.1.105  Retinol dehydrogenase o O aLEEH c OH OH HO oH 5 o & OCCOO_ 1 2773 ine-phosph
111130 3-Dehydro-L-gulonate 2-dehydrogenase H ACNN 2.7.1.60 \ \ Mannose-6-P 24173 \HO\OH /or/ UDP- Galactose v NoH AR I¢] ¢} 11125 5h 27171 " 25110 P w614 oc CO0" AN BH 1 | 2774  Sulfate adenylyl transferase
111157 3-Hyd b I-CoA dehyd ) \ / H .4.99. 1 2776 RNA nucleotidyltransferase (DNA-directed)
e uog.ﬁixlt;mm:mZJWEZZZT:;E E HO\OH | /OH HO\()H_‘/OPPU HO\OH /0P HONOH /0 oViiale ‘ 3-Deoxy-D-arabino-"—> Dehydro- —»Dehydro ——=°> Shikimate Shikimate-3-P ==~ Shlklmate 5 Chorlsmate ————> Prephenate i D 5777 DNAnucleoticyltransferase (DNA-irected)
111169 2 Dehydropantoate 2 reductase NHAC NHCOCH; 5.4.2.3 e \1 Glucose 1-P heptulosonate -7- P quinate shikimate EP enolpyruvate 3-P . S 1 S 2779 UTP—glucose-1-phosphate uridylyltransferase
AR hine dehydi . . == CH,COC00" » 1 27710  UTP—hexose-1-phosphate uridylyltransferase
111308 i ehydroapseese X N-Ac-Mannosamine mUDP-N-Ac-GIucosamme N-Ac-Glucosamine-1-P «— N-Ac-Glucosamine-6-P 2 HONQH _/OH H,0H L o000 G GH,CH(RiH;)CO0" CH,CHNHCOO™ "~ crc0000m 4, e\ 1 UDP gl e eemore.
1138 kGulonolactone oxidase (0] B 2.7.7.23 :3.1.4 NH, \ © @ @ S A 1 uridylyltransferase
11322 Xanthine oxidase coo" OH OH OH OH H H OH i alBe ¢ ) -00C: CH ,CO0" CHchO N /1_3_1_13| 27713 Mannose-1-phosphate guanylyltransferase
11991 Choline dehydrogenase S 0 HOCH,— c c &~ co—cH,0H R Glucosamine-6-P HO\OH_/OH 52.1.2 1.13.11.5 Ol 2615 = 1.14.16.1 2615~ ! 27714 phosphate
11995 Glycerol-3-phosphate dehydrogenase E AT G 6T OH oP i Fumaryl < 2<% Maleyl < = - “Homogentisate| « o= Hydroxyphenyl TYROSINE ~——== PHENYLALANINE -Phenylpyruvate 1 27715 Choline-phosphate cytidylyltransferase
1213 Aldehyde dehydrogenase (NAD+) T I \1 OH OH H Yok iy OH g acetoacetate acetoacetate N ruvate 4_3.15 ~ ! 27.718  Nicotinate-nucleotide adenylyltransferase
1217 Benzaldehyde dehydrogenase (NADP+) S HOCH;—C—C—C —C~ COO™ HO\OH |/OH HO\OH HO\OH R E 321, 26 ! 32148 L E ‘\ ( 13113 Py 1.3.1.13 Q > I 27723 UDP-N-acetylglucosamine pyrophosphorylase
1218  Betaine-aldehyde dehydrogenase I | fn Fructose SUC OS ------------- > G UCOS ! CHOMCH.NHCH CHOHCH.NH, A« G CH CH(NHg)COO— ’ . K S 1 27724 Glucose-1-phosphate thymidylyltransferase
12101 Aspartate-semialdehyde dehydrogenase HOOHH Ho 1119 1.1 1 M 31325 [ U 2 3 2an2 20M2N2 2 ! R4 7 CH,CH,NH. » 5 ~ 1 27727 Glucose-1-phosphate adenylyltransferase
P ¢ ydrog .13.99. . .1.3.. . s ’ [N | 7 ,CHyNHy CH=CHCOO N C
12112 phosph: Gulonate Glucuronate Inositol Inositol-P 5514 [N H 125 i N 1 27734 Glucose-1-phosphate guanylyltransferase
12113 3-phosph: OH H OH OH OH H OH R 54.2.2 ! OH OH \ \ OH OH Ub| uinone ... Cinnamate "« 1 27741  Phosphatidate cytidylyltransferase
12116 Succinate-semialdehyde dehydrogenase (NAD(P)+) 31418 Lo Lo (S Gl (ela) el g OH OH \ BH oH 1.14. 162/’ q Menagquinone' 27743 N-Acylneuraminate cytidylyltransferase
- HOCH —c c—¢—c—co HOCH,—C—C—C—C0—Co ! ! . 0 . . ‘s OH . "
1218 Melonatesemiadenyde defycrogenase c 3 H g HOCH,—C—C—C=C—CO 11114t QR Sy 1 Epinephrine <2128 Norepinephrine 4—\—1 el — Dopamine 41128 _popa «---- \ CH,CH(NH,) 00" Tyramine 1.14.13.11 T 2782 Diigpeertcholmepmerphomstease
12121 Glycolaldehyde dehydrogenase hoL o (CCN BB B (Adrenaline) HOHCH,NH (Noradrenaline) K \ H o Y E 2783  Ceramide cholinephosphotransferase
12123 2.Oxoaldehyde dehydrogenase (NAD+) Gulonolactone —’1 138 2- Oxogulonolactone ASCORBATE —— OH OHH OH Q«HDP h NS N 1.14718.1 H, N o A CH=CHCOO" c 2785 CORdaylgyceoi—ghyerl3-
12124 Succinate-semialdehyde dehydrogenase OH H H OP ~ \ i phosphate 3-phosphatidyltransferase
12125 2-Ooisovalerate dehydrogenase (acylating) 1.1.1.45 o o iy Sl b 110.33 Sorbitol & / ary L OCH, \ a-Tocopherol Oy “ehcoor \ ) Coumarate H 2788 COPdiacylglyc ine 0
12127 Methylmalonate-semialdehyde GISIEt) oo (Ee e o HOCHZ—C— c— CO—C0—C00~ HOCHrc C—C0—C0—CO ol -—-—\- Glucose-6-P , RHH)coo OH . CHOHCHO ‘. (Vitamin E) +/ ° \ A 27811 CDPdiacylglycerol—inositol
dehydrogenase (acylating) fh 141130 2713 .- B E " Normetepinephrine \ N e NH, N \ @ OH L7, lo) 3-phosphatidyltransferase
12131 -Aminoadij i ! . —- HO\OH OCH. Normetadrenaline Vg | o< 2835  3-Oxoacid CoA-transferase
gl " ! E 3- Dehydrogulonate ~—2, 3- Dloxogulonate <—Dehydroascorbate HoHooHH AN \ T T \‘_4 1N &( )\* OCH3 \ opaqumone 4 N mect , L B e
12136 Retinal dehydi —c—c—c—cf / I ~ - i i
12141 Gutamate Ssemiadhyde debycrogense OH H oH HoH o on oW oo 0 5319 !4-OH-3- Methoxy- 4-OH:3-Methoxy- Plastoqumone -114181 . MELANIN  THYROXINE LIGNIN  Tannins Plant Pigments A HYDROLASES
12152 Oxoglutarate dehydrogenase N HOCH;—C—C—C —CHO FlOCH, —C—G—C—CHO  HOGH;~ G—G—CO-CH,OH W on é)ngHE;Ifi;'c“‘)nate NADPH | ,  D-mandelate phenylglycol M ;::i ;:\‘acylﬁlyl_‘erol \rzase
A - 1.1, ospholipase
E;:? ﬁz:fey-lsa-(:cz:::iydeoxwdase T H OH H OH OH H o O bk 97147 HOCH (‘: (‘: ¢—co—ciyop NADP+ o | | ch,0P . . | 3115 Lyso:hos;holipase
1241 Pyruvate dehydrogenase (lipoamide) (0] L-Xylose D-Arabinose == D-Ribulose /e 2 /, . H 'H HO | 0+ NHCOCHNH 00C- C\" CH,COO ° 3117 Acetylcholinesterase
1242 Oxoglutarate dehydrogenase (lipoamide) Y! OH OH H 1.1 1.44," - R R i 282 N " C/NQ LN 'OOC\C/N\\ HNCO — C,N PN N 31117  Gluconolactonase
1270 Pyruvate synthase S OH H H OH H OH H Fructose-1-P K - N\, POCHzC—C—C— CO—CH,0H i H6 “cho 2 CHO T & “cH ScH HN S CH 31121 Retinyl-palmitate esterase
1272 2-Oxobutyrate synthase E HOCHZ—r‘;— & 7(‘;4;H20H HOCHT(‘;f & CO—CH,OH PocHz—é7é7 CO—CH,OH . /‘ o= A O OH W i OCs H"bé\ NH H, N*C\N/ " N/C\N/ HN™ C N o N/&\N/ =P E 31128 Acylcanitine hydrolase
131 Dihydrouracil dehydrogenase (NAD+) [ [ [ OH ~RP RP ~ 2 S 31131 6-Phosphogluconolactonase
1312 Dihydropyrimidine dehydrogenase (NADP+) S L A;abci):ofH L )?ylilHlose 27153 | Xylnlgge 5.p HOGH;—G— G — G — 0N Fructose-6-P 2122 Formyl _6353 Formyl 6331 5-Am|no 711121 5-Amino-4-imidazole 8328 5-Amino-4-imidazole 4322 5-Aminoimidazole o S 31132 phspholpase A1
1318 Acyl-CoA dehydrogenase (NADP+) - —>L- ——L- -5- T : i : Py i _CooNG 121 Acetyl-CoA hydrolase
1319 EnoyHacyl-carrier-protein] reductase (NADH) OH OH H H OHH H OHH OH OH OH pochc c CO-CH,0H A A @ glycinamide-R P glycinamidine-R P imidazole-R P carboxylate-R P (N-succinylcarboxamide)- R P  carboxamide-RP ¢ u 3135 SuccnlCon o
13110 Enoyl-lacyl-carrier-protein] o T L Ribitol Sl P 1 . HCQ Cu L rp 3124 3-Hydroxyisobutyryl-CoA hydrolase
reductase (NADPH, B-specific) HOCH,;—C—C—C—CHO HOCH, —C—C—C —CH,0H [ HOCH;—C—C—C—CHO . p 27411 NH HN NH N NH 31211 Acetoacetyl-CoA hydrolase
] [0 0 Lo H,NCONH. H,N  cOO 2 20 oc” N “Cser N\ N
1313 Prephenate dehycrogenase (NADP+) H H OH 14200 OH A OH, o OH H  OH D-Ribulose-5-P S ADP 63413 f ? 2T b ob L Lo M oo e N v \ Formylamido- 31220 AohCoh s
13114 Orotate reductase (NADH) . 8 aak b -3.4. oc. ¢ 7 _C ot o/ W8 imidazole- 132 Acid phosphatase
" S g 5 H H H | NN N H>NH Sy O OC\ c / C. Imidazole: N
13126  Dihydrodipicolinate reductase L-Arabinose 3 Xylitol D-Xylose A ‘ I N“H™SNH N°ONH . HGy, N . 3133 Phosphoserine phosphatase
13135  Phosphatidylcholine desaturase OHH H iy OH OH OH OH HOCH27‘Cfé7C4CHO 3.4 3525 H 1.1.1.204. 11322, N N J carboxamide-R P 3134  Phosphatidate phosphatase
1333 Coproporphyrinogen oxidase Lo [ [ Lo W ""0 P i bl Allantoate <-="="= AIIantom URATE I 1'3'22'Xanth|ne S SN 35410 o 3135 5-Nudeotidase
1334  Protoporphyrinogen oxidase HOCHZ-C—C—C —CHO HOCH;—C—C—CO—CH,0H A POCH;—C— C—CO—CH,0H CHRCHEON POCH;—C—C— C— CO—CH,0P H,(NH;)COO" N4 NHz N x N LN Glucose-6-phosphatase
1351 Succinate dehydrogenase (ubiquinone) 4 OH OH - H D-Ribose S S i oN G LYC'N E BN N “eH o SO - » . Hl\‘l ﬁ eH Fructose-bisphosphatase
13991  Succinate dehydrogenase . 2.7.1.16 -3.1. | |’L \0 N [ ©H o o o u NI PcPily NN 00C-CH-CH,C00 v HCG Oy P Histidinol-phosphatase
13992 Butyryl-Coh dehydrogenase L-Lyxose L-Ribulose =——L- Rlbulose 5-P .1.3. v POCH;—C—C— CO—CH,0H F t CH,0P HeL N N N7 Ny e NH N"“>N-RP myo-Inositol-1 (or 4)-monophosphatase
13993  Acyl-CoA dehydrogenase ; H Lol f ructose- O\NHZ , 7070H';l 5 0 ﬁ’~OfF‘”*Ofﬁ’fO’T} oq HC\N/C\ N/ . Fumarate é(g\ N\ Aspartate INOSINE-P U 31327 Phosphatidylglycerophosphatase
13.99.7  Glutaryl-CoA dehydi . K . A-bic- D 2 = 2 b — N 31329  N-Acylneuraminate-9-phosphatase
tg_ \wore bt co-onen D-Xylulose-5-P ‘ 1:6-bis-P X' ; . s o . rras W e TP (iMP) R
i OH H . S N i N T 14,
T4 Guamatedutyiogensse D-Xylulose 27117 \ AAA o1 oH /|glyoxylate arcosine oH st L ATP <2 Pas ADPp 2744 ADENOSINE B 4322 Adenylo- 34, e 2 | IaT oo
. e .Ri 1 . / S A 1.4, i
41 Velne drogense A0P o /1 PRibosyl| =1 Cyclic AMP >, succinate 08| ol o E e T it o
1419 Leucine dehydrogenase H H HOH'\ s e /H SN-RP 3.1.412  Sphingomyelin phosphodiesterase
14110 Glycine dehyd H Lo 1 'O0CCH,N(CH5), 32121  B-Glucosidase
14714 Glitamate synthase (VADH) Chioroplast Stroma RocHs~ ;H (C)H ZHC o\, POCHZ—C ‘C c— C{D{HZOP 1213 | Dimethylglycine| -XANTHOSINE-P S 32123 B-Galactosidase
14119 Tryptophan dehydrogenase 0 (X P) 32126  B-Fructofuranosidase
i 2115 i
1431 d-Aspartate oxidase PHOTO- PHOTO- D-Ribose-5-P ; o ons o 32145  Glucosylceramidase
1432 I-Amino-acid oxidase SYSTEM | . 1 204 HN \c/ N\ 32146  Galactosylceramidase
1434 Amine oxidase (flavin-containing) |F',| %:E,IOE:{:J:' e, ﬁ'l;l; N, ! : ! “00CCH,N(CHg), d-CTP 6.3.5.2|,, 11 £ o 32148  Sucrose a-glucosidase
1438 Ethanolamine oxidase . .6.1. | ' : ~ NG CN R 3222 Inosine nucleosidase
" . eophytin 3 Ferredoxm ADP+Pi ! Betaine ~ N7
Glycine dehydrogenase (decarboxylating) Pi CHEHOHCHO Lo 3301 Adenosylhomocysteinase
Pyrroline-S-carboxylate reductase (o] g ! 3 3511 Asparaginase
Oiydrotoloe reductne 2e%] pa s/ 3- P-Glyceraldehyde AT AEAR eSS 3512 Glaammase
Methylenetetrahydrofolate reductase (NADP+) T H.OCHZCO CHZOP A 1 1 OHCCH N(CH ) 3516 B'Ureldopr()‘plonase
Formyltetrahydrofolate dehydrogenase o R DIhydl’OXy- A Pi 26%24174 Lot Beté e NH, P 3519  Arylformamidase
Saccharopine dehydrogenase (NAD+, .3.4. Lot 5 _C. 35118  Succinyl-diaminopimelate desuccinylase
Hysine-forming) S \ acetone-P. NAD+ gl aldehyde \CH o, 2 oS N g: Y ig:g Ean(o(%enase
P 5.1, rami
Y a, (Glycerone.7) ! IR . AR
1519 S.a{sc‘zz;:p’irxlendglhydwgenase(NAD+, € Thylakoid : ' Lo 1'1;99'1 HZNCONHCH,CHCO0" : OC\N/CH 242 N<pp 3.5.4.12 2 14 oP R 3523 Dihydroorotase
- glutamate-forming) N Membrane anah o HOCH,CH,N (CHy)s 35167 B-Ureido <355 DIhydI‘O <5375 Thymine < ><~ d-UMP <——|d-CMP~——d-CDP | 3225 Manoinase
15110 Saccharopine dehydrogenase (NADP+, HOCH,CH(OHICHO ol i 35.1. 5 527 Imidazolonepropionase
Pt oming ; P680 - GcheQraI(d e)hyde 1211 Lol oo, CHTee0 - ;sobutyrate thymine HN/C\CH M 35210 2,’:?::;:352
1-Pyrroline-5-carboxylate dehydrogenase 2H.0 o ' P SERI 77 ) 2 ) 117.4.1 I :
il 1 -7 CH Allant
e e E 2 . AR A 4 L, 2sastp e N L 00 e D
g 0, Thylkoi Lares Wk XN P aar/ {EAlanine < C;";amW' 2222 D'hvd'r- S w, S0P , Qe sonies
roline dehydrogenase y i . _ A
Cystine reductase (NADH) Thylakoid Membrane e (FeSlipG= F CO=—CH;0P 2761 \ /oror 1:3- bls-P-Gcherate T Do COCOC oY 3'3 ; ! c. G UL urac NCocH 27.46 3546 AMPdeaminase
NADH dehydrogenase (ubiquinone) | br 0 OH OH ! Hydroxy- Y NH, “CH, N /C\CH /C\CH HN/C\CH & N 35410  IMP cyclohydrolase
Nitrate reductase (NADH) M ! - | N 35412 dCMP deaminase
Nitrate reductase NAD(P)H] S Chloroplast Stroma RIbUIose 1:5-bis-P P-Ribosyl-PP I pyruvate : OC\ CH'coo o‘c\ CH 00" oc\ C coo"  OC G \rpPp E 35419 Phosphoribosyl-AMP cyclohydrolase
Nitrate reductase (NADPH) I POCH,CH(NH,)CO0" N 3613  Adenosinetriphosphatase
Nt reducose NADIHI Fixation CO, Ll ! 1/ Phospho- | Carbamoyl D|hydro13—> Orotate 3 Orotidine-P— Uridirie- gﬂ»yop_» URIDINE- CYTIDINE- S e
GMP reductase H UMP) 2.7.46 triph hat trioh hat 6.1. osphoribosyl-ATP pyrophosphatase
’ 2.7.2.3 ! serine ! aspartate rotate 3 riphosphate riphosphate §
Urate oxidase 4.1.1.39 oo 36134 Hi-transporting ATP synthase
;e':refOXiz_:imte@dumse 02 oo HO " - ,1/111.29 : (UTP) (CTP) ;;:; ;;nmuarreyr:?:i:a(elass
trate reductase — == / o~ i O .
Doiralpoamice depydogense — coo” i e C | N i Sz o o Phoshoamidese
: 1.14.99.25 1.13.11. 34 P Vo X L 1 cH  POCH; 6600~ CH*NH ¢ Noy L LYSASES
Sulfite dehydrogenase Linoleate ====>.Linolenate —»Arachldonate ------- - Leukotriene B4 POC P EAC0 1.1.1.95 POCH,COC00™ | T POCH;—C—C—— C=—CH
qulite deh ok i . - f / OH OH HQ ,C / 7 i T 411 Pyruvate decarboxylase
e o fusss s 52, 3-P-Glycerate O ks - i )b 15 Ormeoree
Sulfite reductase e ~74‘ 9 | 4 ! Py + I P- RIbOSyl ATP o) Rlbosylformlmlno P Rlbulosylformlmlno Imidazole H 4114  Acetoacetate decarboxylase
Adenylsulphate reductase COSCQA NANASTENAUAAL CO-S-ACP 9 27131 ! 24217 i [ 53.1 4119 Malonyl-CoA decarboxylase
Cytochrome-c oxidase L e 53905 - Lot . o . 5-aminoimidazole- 6 5-aminoimidazole- glycerol-P 41111 Aspartate 1-decarboxylase
-Ascorbate—cytochrome-bs reductase | Oleoyl -CoA Palmitoleoyl-ACP Prostaglandm PGE === Thromboxane B2 POCH,CH(OP)COO" B o Coo- gl h :Hﬁif?CHz?HCOO . ) carboxamide-R P carboxamide-R P R, SLIZ - Rsparite +dectbogase
i P CHy(CH);,CH=CHCOS-CoA CHg(CHy);4CH(OH)CH,COS-CoA CHy(CH,);4,COCH,COS-CoA 2, 3-Diphospho- (g Glilc(ere)z(t:go oo : e (;NHCOCHE?HZ’\M2 Hri:i E;CHZCH(NHS)COO Ho—Egonfngcio e croHiHgor;oH NN CHCHRHIH,0P T T AR 41117 omitinedecbaolee
1.10.99.1  Plastoquinol—plastocyanin reductase 3(~M2)4 o 3(12)14° pARe sl 3(CH2) 14 PSSt lycerate / ! ! L arnosine o N _NH N NH Ny NH e 4.1.1.20  Diaminopimelate decarboxylase
113110 Catechol 1,2-dioxygenase | Stearoyl CoA Dehydrostearoyl-CoA OH-Stearoyl-CoA Oxostearoyl-CoA aly . CH.COO0- H I G HI \\t';i inal H\_cri idinol H'\Ctﬁd' 1P | ﬁ'd , 41121 i imi
113112 Catechol 23-dioxygenase CH3(CH,);,COCH,COS-CoA 1 3 I «~— Histidina istidino| istidinol- midazole 41122 Histidine decarboxylase
113115 Homogentisate 1,2-dioxygenase D sz Endzo lasmic Reticulum 1 |+ ACETATE H | 1122 HISTIDINE ~7723 261 acetol-P 41123 Orotidine-5-phosphate decarboxylase
1.13.11.6  3-Hydroxyanthranilate 3,4-dioxygenase CHy(CHy);,COS-ACP CH(CH,);4COSCoA P! / HOCH,CH(OP)COO" i i 1 e c o on NH - \ 4313 41125  Tyrosine decarboxylase
1131111 Tryptophan 2,3-di hain elon ion Mi hondrial 1 \ 1 HC=C— SrCie oo oo oo oo oo o g OO o s C e o) A e e = T =R L= e e e L L = R ~ 4.1.128  Aromatic-L-amino-acid decarboxylase
113.11.20 Cryysfe?:e;inoxyge:;?;genase B R Palmitoyl-ACP Palmltoyl -CoA ChalnSlongatio ftochondis 2_P_G|ycerate Vo \ : | ,\‘, NH e "00C— GHCH,CH,COO OF— CHCH,CH,C00 GH=C—CH=CHCOO" 41129  Sulfoalanine decarboxylase
1.13.1121 B-Carotene 15,15-dioxygenase 0 CHy(CH,), CH=CHCOS-CoA CH,(CH,), CH(OH)CH ,COSACP CHa(CH,), COCH,COSACP ' § 1214 | 1 HN NH Ng «NH Ny NH 4.31. 3 41132 Phosphoenolpyruvate carboxykinase (GTP)
1131127 4-Hydroxyphenylpyruvate dioxygenase | N 1319 o020 42160 520 2 32 \ i ," T 1 A HISTAMINE CH L. 35.2. 4.21.49 . 41133 Diphosphomevalonate decarboxylase
1131134 Aacidonate 5 Tpoxysenase o = ACYL-ACP YR 2, 3-Enoyl-ACP 75181 — 3-OH-Acyl-ACP 3- 0xoacyl-ACl;3‘1-41~ o CHcHoH L 1 e FcI)rrtnlmlno - - Imldazolotne< -------- Urocanate - a3 Dehydro--gulonate decarboxylase
1.1399.1  myo-Inositol oxygenase / S A 25 5 o il i 7 glutamate ropionate 1.
114111 g-Butyrobetaine dioxygenase 42111 .,/ ETHANOL ! h 1 i 41137 Uroporphyrinogen decarboxylase
114112 Procollagen-proline dioxygenase S CHg(CH,)5CH=CHCH,COSACP vl ) 1 41139 Ribulose-bisphosphate carboxylase
1.14.11.8 TArin;‘ethyIHysmed;oxygenase Y ‘\ CHj(CH,)gCH,CH,COSACP 3 4- Decen°y| ACP % CHj(CH,)gCH(OH)CH,COSACP 1.1.1.100 CHj3(CH,)gCOCH,COSACP /’| : ,1 11 II : :CHQCO-OCHZCH(V\THa)ICOO' 2 :.:.:.:13 gnt::;:;’arlmy‘:z;:;:zrj:;ylase
114121 thranilate 1,2- == 5 5 -~ B A1 4 - - 5 =
taniate 12 doxjgenase N Decanoyl ACP% CHy(CHp)gCH=CHCOSACP A?) -OH-Decanoyl-ACP 3-Oxo-Decanoyl-ACP <, " R S 1 Acetylserine’ HS™ <5557 HSO;— 5555 Phosphoadenylyl Adenylessulphate 5777904 1.211.32 AP A
114135 Imidazoleacetate 4monoowygenase N[ 2,3-Decenoyl-ACP < 22> 2;3;1.:t1 CH,=G(OP ) COO" e 'y oncro /o . R R sulphate 11 (APS) semialdehyde decarboxylase
114139 Kynurenine 3-monooxygenase T - s i 3 , 1 5 CHQCH(NHS)COO < . (PAPS) 4.1.148  Indole-3-glycerol-phosphate synthase
11413.11 trans-Cinnamate 4-monooxygenase CHy(CHy),CH,CH,COSACP | o CHy(CHp),CHECHCOSACP | o CHy(CH,),CHOHICH,COSACP 4 4 4 4 CHy(CH,),COCH,COSACP P-enolpyruvate - gt Acetaldehyde , T Ay : -?.998 T CH,CH(NH)000" . T 41149 . Phosphosnalpymvate carboxyinase (TP
1141330 Nt ot oo H - -Hexanoyl-ACP 2, 3-Hexenoyl-ACP «—=——3-OH-Hexanoyl-ACP ‘7‘_ 3-Oxo- HexanoyI-ACP < i n | g = 4411 SCHZCHQCH(NH J00 4:2:1.22_ HSCH,CH,CH(NH,)COO" 21413 : 47185 Phosphatidylenne decatborglase
114161 Phenylalanine 4-monooxygenase E CH3CH=CHCO.S-ACP 5 CYSTINE "I_’1 641 CYSTEINE = Homocysteine 2'1‘1'14 METHIONINE 41171 2-Oxoglutarate decarboxylase
114162  Tyrosine 3-monooxygenase L i [ A4 4125  Threonine aldolase
1.14.164  Tryptophan 5-monooxygenase S CH,yCH,CH,COSACP CH3CH=CHCO-S-ACP CH4CH(OH)CH ,COS-ACP CH3COCH,COSACP ADP Pg 1 =" 4131120, 000 ) T~ o _---- Adenosyl 41212 Ketopantoaldolase
\ 1.3.1.9 4.2.1.58 --- 1.13.11. 20' 4 Y Adenosyl ;i
| /\;Butanoyl-ACP Crotonoyl-ACP 3-OH-Butanoyl-ACP Acetoacetyl-ACP |, ~tooccrcos.ce > - s ! 33N Leon oo perosyt 2518 N3N Dameneme i e
114181 Monophenol monooxygenase ROH.CO0" GH0n CHyoH MannyI-ACP e f , ,CH, 3 CHy- SCH,CH,CH(NH5)COO" 1.2 ehy yphosphog
s o s : o NG G -3 e (o s e § N S - b RgAS e S-Adenosyl : p
H:ggg S;e:a’loeyn; :on:Zi;;:::se CH3(CHp)n42COS-CoA 6213  3.1.2.20 FATTY ACID Er,0H gHZO P -3.1 \ . . , cysteme _ _/,_ _____ C homocysteine ~ 57770~ S-Adenosyl 3T e gk Con yse
1149925 Linoleoyl-CoA desaturase \ ___________________ I o S . TZ1150 ) 4135 Hydroxymethylglutaryl-CoA synthase
11741 Ribonucleoside-diphosphate reductase ACYL-CoA= > _ - Glycerol 273 3-P-Glycerol 23139 1\" g / =k J 1 HO,SCH,COC00™ 1 sulphlnate , CH,SH 21120 methionine 4137 Citrte (s)-synthase
11861 Nitrogenase (Cytosol) R Yy KETONE BODIES o e ! _ < _ 13-Sulphinyl <! P 9, “0OCCH(NH 5)CH,CH,CONHCHCOO™ (SAM) 4138 ATPcitrate (pro-S)-lyase
Yy 2.1.15 2315 CH,COCH CH3CH(OH)CH,CO0~ 3 - - ‘ HO,SCH,CH,NH, HO43SCH,CH,NH. ~Glutamylcysteine 41316  4-Hydroxy-2-oxoglutarate aldolase
TRANSFERASES 2317 i A v 3 3 6H B 2 - “HOOCCH ,CO-SCoA PYRUVATE ! | pyruvate H t e 8. §|- 2r iz 2B ylcy Glyci 41318 Acetolactate synthase
2111 Nicotinamide N-methyltransferase c iti o cetone 3- - Utyrate | Malonyl-Co.A 1.2.4 \: 1 I / 4 1—1—2§> D e e aun\ne chme CHQSH 41320 N-Acylneuraminate-9-phosphate synthase
2112 Guanidil tate N-methyltransf arnitine -CO| 2785 B 41251 1 + ~ 6. . ~ 41321 Homocitrate synthase
2113 Tﬁ:{:'nf:;f:oiy;e‘,rs ,f\eﬁ,r;i,eariifmse L . ’ ! H,0-COR 4114 1.1.1.30 2.3.1 :\ N \ | // “00CCH,CH,COOCH,CH,CH(NH,)CO0" NN R 323 OOCCH(NH 3)CH,CH, CONHCHCONHCH ,C00 41322 Citramalate lyase
2114 Acetylsrotonin N-methyltansferase I O-Acyl-carnitine ' Er0-corr RESIe-S1) CH,COCH,C00" ,Ct{lé%()t)slrcAPCP 1.8.1 RN : ' v Succinylhomoserine S Glutathione 41327 Anitaniate ynchase
2115 ysteine N H,0H oo = i N + Blle Acids .1.99. ryptophanase
2118 Catechol Omettyl tarsferase P SR\ -armiting Triacylglycerol e Diacyl - . s Acetoacetate AN 261148 | CHCHOHICH(NH COO" / POCH,CH,CH(NH;)C00"  HOGH,CH,CH(RiH;)C00" 4212 Z":Tﬂiii'ﬁiﬂii‘éii
ARK lomocysteine S-methyltransferase -, - ° N . 12,1,
21113 5-Methyltetrahydrofolate—homocysteine 3.1.1.28 FAT = “glycerol 3134 27.1.107 OSPUSLCANS .73.1.2.11 \ N CH,CHOMCOO™ | T ! THREONINE ‘o Phospho- = Homoserlne 41212 HOCH,, C(CHj;),COCOO 4214 Citrate dehydratase
S-methyl transferase | e /A . 2.3.1.38° LACTATE 1 1 A2992 p omoserine 27.1.39 2.3.1.46 HCHO S Oxopantoate 4219 Dihydroxy-acid dehydratase
21114 5Methyltetrahydropteroyltriglutamate — D | /' R ATP e CHs o Ciy . 4210 3-Dehydroxyquinate dehydratase
homocysteine S-methyltransferase CHjy(CH,),CH,CH,COSCoA 18me CH3(CH,),CH=CHCOSCOA | 4 5 4 47 CH(CH,),CH(OH)CH,COSCoA 11,135 CHy(CH,),COCH,COSCoA \ \ GTP ManQnic : coo" 1113 \C(OH)CH(OH)COO_ \ZHCOCOO_ ~ CHCH(NH;)CO0" 1.1.1.169 :;H; ‘F’fswos_pthygu;ar:hydvatasE(enolasE)
i N- 2.1 -Serine del ratase
TR oo, D ACYL-COA - 13893 _, 2 3.Enoyl-CoA- -*3-" -~ 3-OH-Acyl-CoA - {1122 L . 3.0x6acyl-CoA- - - -~~~ 3\ e cngcobioncH, ony 13 oo o oromco 43176 Treoninedeytose
211128 Phemyethanolamine -mechylranserse J(Mitochio Nt N | I L 1 ________________ s CH,4COSCoA aldehyde) | Y 4 ! 2-Acetolactate %5, /3. 3 D|hydroxy 4248 -OX0- <=7 77 VALINE Bt 42017 EnhConhyame
i . . N 12,1 et lutaconyl-Cos ratase
. Ph’;’:;hﬁ;f,nf:“:f:yma,,o‘amine E {CH3(CH),CH,CH,COSCoA (Clis (Gl CRESHEOS ol Chia(Cli2), CL(OlEH E oS ol CrlErh T EeEs 3.1 ACETYL CoA ---= S R NS D - | ~CHsCH,COC00" | isovalerate lsovalerate ----------- . 22119 Imidarologhyearol-phosahate dehydratase
13993 42117 11,135 - Oxobut rate, ~, B-Alanine—[35.1.22 9 4
N-methyltransferase G *~Hexanoyl-CoA - 13993 > 2, 3-Hexenoyl-CoA 1= '-> 3-OH-Hexanoyl-CoA -1 %", *, 3-Oxohexanoyl-CoA- - ~ l yrate, e o 12125 b 42120 Tryptophan synthase
2121 Glycine hydroxymethyltransferase ' 1 GHy 3 CH3 3 S ey 3.2, 42122 Cystathionine B-synthase
2122 i R L2 RO B [ """""""" Sl St Sl el ! ! HOCH,CHCOO" HOCH,CHCOS-CoA- cH CCOSCOA CHyCHCO-SCoA ! HOCH,C(CH - 42124 Porphobilinogen synthase
: cnam CH,CH,CH,COSCoA CH4CH=CHCOSCoA CH,CH(OH)CH ,COSCoA *A CH,COCH,COSCoA _ 124 2" 3 2C(CH3)oCH(OH)CONHCH ,CH,COO 42133 31 Imalate dehyd
A B GoA - <1992 . cre - 12158 5 G B tarioy oA 1L oA < o : | __ 3-Hydroxy- 224/ 3-Hydroxy- 4217 Wethyl 43%2Isobutyry-CoA” " PANTOTHENATE e
yltransferase Butanoyl-CoA Crotonoyl-CoA 3-OH-Butanoyl-CoA Acetoacetyl -CoA-< -- - 21 9 6-dehy
2125 Glutamate formiminotransferase D 0dd C Fatty acids o N OHCCHCOO" 12 4- "7 isobutyrate Isobutyryl-CoA acrnyI-CoA 27133 42147 GOPmannose &5 cehyatase
21210 Aminomethyl transferase . o X ool 2.1 rocanate hydratase
2131 Methylmalonyl-Co carboxyltransferase A CH3CH,CH,CH,COSCoA . CH3CH,CH=CHCOSCoA CHACH,CH(OH)CH,COSCoA |, 1135 CH3CH,COCH,COSCoA Methylmalonyl « ' o CHg . 42151 Prephenate dehydratase
2132 Aspartate carbamoyltransferase T Pentanoyl-CoA- - - -/* - -~Pentenoyl-CoA - - - 1 -~3-OH-Pentanoyl-CoA|- = =2~ 3-Oxopentanoyl- CoA semialdehyde . CHa A . CHCH(NH;)c00™ POCH;C(CH3);CH(OH)CONHCH,CH,C00™ 2152 Dihydrodipicolinate synthase
2133 Ornithine carbamoyltransferase ! [olele) _C(OH)CH(OH)COO™ _GHCOC00 7 42155 3-Hydroxybutyryl-CoA dehydratase
2141 Glycine amidinotransferase CH.OCO 24 CH,0COR CHEOO O . T ! ' 1 EH.COGOHCH.CH e et CH3CH, 4"_"Pant°thenate 42158  Crotonoyl-lacyl-carrier-protein] hydratase
2211 Transketolase | { H,0-COR ] N 72 0:COH! OHCCOO! == 4_1<3.5 | _ 1 1 | 3COC(OH)CH,CHy 3CH, AR 3CH, 2.6.1.32. Cysteine 6325 42159 3-Hydroxyoctanoyl-[acyl-carrier
2212 Transaldolase (o) RL.CO-OCH o ; RCO-OCH o  coo- R-CO-OCH ¢ 2.7.7.41 Glyoxylate = : i S ! 1 | 2-Aceto-2- 2:3-Di-OH- *=° 2-Ox0-3- methyl <= =Z ISOLEUCINE s coo- protein] dehydratase
2311 Amino-acid N-acetyltransferase gl 13997 &0 BOCH, EHH ‘CH o bocve 1.1.1.79 \ gracoo” Teuse [ . ' | hydroxy- ELLSCar -methylvalerate valerate POCH,C(CH2),CH(OH)CONHCH ,CH,CONHEHCH, SH 42160 3-Hydroxydecanoy!-{acyl-carrier
23.1. ine-phosphate N- 20" -3.99. 2 2 3 . 2 A . -d - 1 ~<_ 2 3)2 Pl 2 protein] dehydratase
3315 Aamne Naeranserese N I 2 5 6- Serine ¢ / 1.2.35 Bc Hgﬁ H[ic';\;lcisﬁo? ST OXALOAC ETATE N | butyrate /-~ TTT-------o S, 4-P-Pantothenylcysteine 42161 3-Hydroxypalmitoyl-{acyl-carier protein]
2316 Choline O-acetyltransferase I PHOSPHATIDYL 2788 |- CDP-diacyl HOCH,COO" ethyl- ~H215, 1 ! ! GHy GHy CH, CHy 12125~ dehydratase
2317 Camitine O-acetyltransferase q SERINE Siand Inositol glycerol Glycolate glutaryl-CoA — 1 + CH COCHCOSCGA cH CH(OH)CHCOSCDA CH,CH= SN CH,CHy CHCOSCOA \ £11.36 4.;.1.73 ;Jrgporphyrinogen—lllhsy;thase
2318 Phosphate acetyltransf : 1 00 = ¥ — - — - 4218 -Oxopent-4-enoate hydratase
2319 AceyCon Cacetyltiansforase Ph_ospt_'atldyl L 12121 HOOC-COOH "OOCCH(OH)CH ,CO0"™ & N 2'Methy|acet°'_ I 2- Methyl 3"' Tlglyl COA‘ 2 Methylbutyryl- + 42992  Threonine synthase
23112 Dihydrolipoamide S-acetyltransferase inositol | CH,0COR CH,0-COR' (aitaziens Oxalate 11134 MALATE ¢! NN Y 4 acetyl-CoA hydroxy- CoA POCH,C(CH3),CH(OH)CONHCH,CH,CO NHCH,CH,SH 42998  Cysteine synthase
23115 Gl‘fce:old-Phosp:'\ate(f)-acyltranslerase R"'CO'O(‘:H [e} o H(‘:O»CO»R R"CO'Q(‘:H o HOCHQCHO 4212 : CHGCHZCOSCDA butyryl COA 4_P_Pantetheine :;?9]9 gSuc{drsylhomose}vir;e (thiol)-lyase
23.1.16 A I-CoA C-acyltr 11 ~ 4.2 3.1, \spartate ammonia-lyase
23116 Di(:zlgI:(gmlagas‘rx;;:emsg P cH,0coR /41165 | CH,0-POCH,CH(OH)CH, O»%’-OC‘H . CHZO—‘FLOCHZCHOHCHZOH Glycol A =z o PropanoyI-CoA \ 2773 2312 Mthylnspartate ammonia-yase
23123 Lysolecithin acyltransferase H -C0-0tH o | S o 6- aldehyde {000 -00CCH=CHCOO™ & 2.1.3.1 COOH COOH + . e 4313 Histidine ammonia-lyase
Sphingosine N-acyltransferase g , Cardiolipin Phosphatidylglycerol CH3C(OH)CH,CHO FUMARATE 41.1.41 \ 6.4.1.3 ; i (CH3),CHCH,, CH(NH3)COO 4315 Phenylalanine ammonia-lyase
Serine O-acetyltransferase o CH0P OCHZCHZNH3 i 1438 Mevaldate . 51.99.1 (CH3),CHG(OH)CH,COO"  (CHs),CHCHCH(OH)COO™ (CH3),CHCH,COCO0" 2.6 1 ADP-OCH,C(CH3),CH(OH)CONHCH,CH,CO NHCH,CH,SH 4321 Argininosuccinate lyase
5 Aminolevuinate synthase b , CPP-OCH,CH,H, POGH,CH,1H, . HOOCCHO A - \ 2-Isopropyl- 3-Isopropyl- Oxoleucme o LEUCINE Dephospho-Coenzyme A 4322 Adenyiosuccinatelyase
[Acyl-carrier-protein] S-acetyltransferase S 2784 2.7.7.14 27 HOCH, CHNH, Glyoxylate v ~——_ ! 42133 11185 4411 Cystathionine g-lyase
[Acyl-carier-protein] P Phosphatidyl 781 CDP-Ethanolamine Ethanolamine-P <27.1.52 Ethantz)lazmisne 11.1.32 19G4 A C‘H; S , malate 2.1, malate N S o 2418 Cohionine Bmee
S-mal f 5 CH,OH - » ~—-o_ 1 44115  D-Cysteine desulfhydrase
}g:ooag\‘gfyf:i:eppro(ein] synthase ethanolamine : CH,0-CO-R HO‘CHZ o (\:HOHC?O 4 -00CCH GH(RH,)co0" \ "09C- CH.cosCon ~r o 214 CHy 12125, 4611 Adenylate cyclase
Homoserine O-succinyltransferase H CEPHALIN , ey S drocryon o CHgQOCH;CHNCHy) T CHCOO 4134 V0% 2 3 Methylmalonyl -CoA ! SL18_/-00ccH,C=cHCosCoA o\, CH é CHCOSCQA1 399,10 (CHy),CHCH,COSCOA I PrADP- OCH;G(CHy)CH(OHICONHCH,CH,CONHCH Oty A 4613 3Dehyroquinateynthse
ine C " .. /T 3-Methyl- <-="-=- 4614  Chorismate syntl
e eronstorse o) s | brdpoononicnss ol o din e ahocholine f°°‘y'°h°"“e CH,CIOHICH,CH,OH iy e ASPARTATE | 42118 Lo WMethyl. < crgt'c\f.ft?‘(:'o 5 Isovaleryl-CoA Coenzyme A M 1o oo
Retino Ofatyacyvansfrase L CHOCH-CHR \2.1.4.71 ! oHy000R Lysolecnhln =y - Blycerophosp aida YL f Mevallonate ISOCITRATE SUCCINATE < ! ! 39 Y Y I sovenses
: e 2316
miowee | Rroooch © RCOOCH 3.1.1.32 ™ | 27.1.36 GTP . \':\N 3 P Soccmcriycoo! N Hiose hoshuepimer
icogen (starch) synthase d
Sheogen et P CHZOPOCH CHN(CHy); CHZOPOCHZCH N(CHy)T T 4 \ + 2742 1.1.1.41 i GDp+pj —31:23 v 76 - Aspartyl-P Ho OCCICTCONE N I-Ribulose-phosphate 4-epimerase
o ' CPP-OCH,CH,N(CH,). POCH,CH,N(CH) HOCH,CH,N(CHy) 3 By 2CH,CON i)
Chitin synthase 33 97715 2712 33 2772 33 ‘O0CCH ,CH,COSCoA «y ¢ 51.997 1 HE? CH H c’ ~CH . B . R UDPglucuronate 4-epimerase
Glucuranosyltransferase | Chollne W LEC|TH|N T, CDP- chollne Choline-P 7 > CHOLINE ¢y, coor 5-Amino | | SUCCINYL-CoA~s t_ _ __ - - = -00CGy _CH-COO™ 'ooé‘c\ CHzcoo O0CCH ,CH,CONH OOCCHCH,CH,CH,CH-COO OOCCH'CHch CH,CHCOO UDP-N-acetylglucosamine 4-epimerase
Lo s D plasmalogen ™=, T 1827 5ha ' CH,E(OHICH,CH,0PP EITES WY D:4.99.2 IOHCCHZCH(NHamou 152 131265 R S NYIR, " 35.1.18 ATOR 4 Demydrmannose 35 cpimerase
actose synthase : - . I - “00CCH.,CH,CHO - . - -4 =y
Sphingosine B-galactosyltransferase S @185%”"]9 EHS i KAH3 NH3 K‘H Diphospho- 1242 S cé.n%c Aspartyl =222 2, 3-Dihydro-=—="Piperideine- —» N- Succmyl N- Succmyl -2, 62> D'am'no A UDP-N-acetylglucosamine 2-epimerase
Cellulose synthase (GDP-forming) | I mevalonate . uccini | Semlaldehyde dlplcollnate 2, 6-dicarboxylate 2-amino-6-oxo- dlamlnoplmelate pimelate | G Methylmalonyl-Coh epimerase
Glucomannan 4-8-mannosylransferase N CHy(CHy);4,COCHCH,OH | CHy(CH,);,CHIOH)CHCH ,0H,~” CHy(CH,);,CH=CHCH(OH)CHCH ,0H  CHy(CHy);,CH= CHCH(OH)CHCHZO Galactose 23137 00CCOCH,CH,CO0" semialdehyde! pimelate i I Maleylacetoacetate isomerase
Alginate synthase Dehydrosphinganin —— Sphinganin 4-Sphingenin Psychosine . ., OH I Retinal isomerase
) . 7 . . . . ) Retinol i
éZgﬁs';,'::;':,:;‘f;.‘ﬁ::?{:,:ﬁ'ase L. (BB B - 24.1.23 Glycine HQNOCCHZCH(,\YHS)COO. (CH3)3NCH,CH(OH)CH,COO (CHy)s N(CH2)§CH26H(NH3)COO (CHé)sN((-)Hz)acHQCH(NH3-)000 : D Tjo‘;‘e"_;;z’s"‘i:f:immerase
Glycoprotein 6-a-+fucosyltransferase Gangliosides 35.1.23 Acyl-CoA 4.1.1.33 Asparagine Carnitine TV EYET N°-Trimethyl- <-———— N°-Trimethyllysine S Arabinose isomerase
Galactoside 2-a-I-fucosyltransferase UDP-Galactose parag 3-OH-I . |-Arabinose isomerase
N ! NHCOR ysme
Purine-nucleoside phosphorylase T e POCH S s NHCOR i R Woseomerzse
Pyrimidi leoside phosphoryl - ' R-CH(NH : ibose-5-phosphate isomerase
%;::di‘:::;;‘:;’;:ﬁ““’ orylase 2512 2 2 CH3(CHy)1,CH=CHCH(OH)CHCH ,0H CHj3(CH,);,CH CHCH(OH)CHCE‘zO Galactose fH2 2 AMI(NSCR%lD } + + LS CHeH ,CH,CO07, ' Mannose-6-phosphate isomerase
Hypoxanthine phosphoribosyltransferase SPHINGOMYELIN > — Ceramide s34 3274 Cerebroside CH,C-CH,CHLOPP - 3.99.7 |"OOCCH;CH,CH,COSCOA  “O0CCH ,CH,CH,COCO0"  "00CCH ,CH,CH,CH(NH)COO™  OHCCH,CH,CH,CH (NHy) COO™ CH,CH,CH,CH,CH(NHy)c00", Glucose-6-phosphate isomerase
Uracil phosphoribosyltransferase | s m == S e it 13687 —~ """~~~ ---IsébentenvkPP T T T = ——— [ """~ - - - oottt m - a1 Glutaryl-CoA~- - - 2-Oxoadipate el 2-Aminoadipate < > - -2-Aminoadipate 518 Saccharopine <~ N-(5"-Phospho-d-ribosylformimino)-
Orotate phosphoribosyltransferase Rias CH . ¢ 411, 12131 ialdehyd 5.1 5-amino-1-(5""-phosphoribosyl)-
Nt > 3 R-CO-COO 7 "00CCH ,CH,CH,NH. semialdehyde 4-imidazolecarboxamid
licotinate phosphonbcsyl(ransferase I 2 oXo ACID , N 2 2 2 2 Ad 1 -imidazolecarboxamide isomerase
Amidophosphoribosyltransferase | CH4C = CHCH,0PP N 4-Aminobutyrate ) Vi 5332 lsopentenyl-diphosphate -isomerase
Guanosine phosphorylase S Lycopene (C40) Phytoene Dimethylallyl-PP (GABA) HoN(CH)NH(CH,)NH (CHa)NH CH3-SCH;CH,CHNH, 53993  ProstaglandinE synthase
ATP phosphoribosyltransferase C40) (¥5) 2 2 SS 247, 27372 S-Ad | thyl L E G E N D 53.99.5  Thromboxane-A synthase
Anthranilate phosphoribosyltransferase (o) \ A To Braln VISION » = Lo permine t-h' enosyl me_ Y 5421  Phosphoglycerate mutase
Nicotinate-nucleotide pyrophosphorylase ~00CCH ,CH,CH(NH) COO" S0 lopropylamine Carbohydrat 5422  Phosphoglucomutase
(carboxylating) 2~ 3 Decarboxyliated SAM arbohydrates . 5423  Phosphoacetylglucosamine mutase
24.99.1-11 Sialyltransferases P B- CAROTENE (C40) 2 LUTAMATE 25.1.22 ( Y ) Biosynthesis Degradation 5428  Phosphomannomutase
24997 Sialyltransferase R Metarhodopsin Rhodopsin ° I~ A AL CH0PP = Fe 2757 . .5.1. SRS . EREEEEL oo > 22252 M amae ‘C.A 2
2511 Dimethylallyltranstransferase <. \POOCCH,CH,CH(NH,)COO~ i 1 .4.99.. lethylmalonyl-CoA mutase
2516 Me(hio:ineadenosylnansferase E 1 13112 8 CH30) CHa/ P Geranyl-geranyl PP SUCCINATE = ?, 3 Glatazm( |_3,:-, HyN(CH3) NH (CHR)3NH, Amm.o ACId.S . 54995  Chorismate mutase
25110 Geranyltranstransferase N ~AAA-co0 Opsin CHZ0 T n _ - -(C20) R 8 3 y Spermidine Biosynthesis Degradation 54997  Lanosterol synthase
25106 S idi h . i i - = (14" =7 6. .. 5514  myo-Inositol- I-phosphate synthase
S | Retnoate Ve T S e - = EH RS Loids |
25121 Famesyltransferase 1.2.1.36 SRS P @ \—>2H' 3°0a -0 1.2.1.41 Biosynthesis Degradation LIGASES
25122  Spermine synthase | trans-Retinal 5.2.1.3 11- cls-RetlnaI HO Menaquinone*’ i ; 5 = B - 9. 1. 4’ ********* == 6213 Long—chain-fauy-acwg-goA|igase
25129  Famesyltranstransferase Light , Phyto] (czo) o S0 NO + Purines & Pyrlmldlnes 6311  Aspartate—ammonia ligase
25132 i D s 1.1.1.105 1.1.1.105 > 0 == T 0 2 1664 H,NOCCH,CH,CH (NH;) COO” + H,NCH,CH,CH,CH,NH, " ) 6312  Glutamate—ammonia ligase
transferase Retinol esters 111 Plastoqumone - on | i @ 002 5830 N 3 OHOCH,CH,CHNHy)COO™ 2 5 il & e Biosynthesis Degradation N 6314  Aspartate—ammonia ligase (ADP-forming)
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2717 Mannokinase A 3 3 HC I 3 HaC e H,C > ARGININ E - 3-Hydroxy- initiates synthesis of the ATP necessary for Photosynthesis. In both 6353  Phosphoribosylformylglycinamidine synthetase
27111 6-Phosphofructokinase Y ! H. 00 H. [eleley \ 42124 P ROLI N E pyrroline- cases flow of electrons and protons is shown in red or blue arrows 6.3.54 paragine synth; I i
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