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NAD+
NADH
NADPH
deamino-NADH
ADP-glucose
ADP-mannose
2'-phospho-ADP-ribose
O-acetyl-ADP-ribose
ADP-ribose
ADP-ribose binding†

IDP-ribose
GDP-mannose (C-P cleavage)
GDP-mannose (P-P cleavage)
GDP-glucose
CDP-ethanolamine
CDP-glycerol
UDP-glucose
UDP-galactose
TDP-glucose
[PP]2-InsP4
PP-InsP5
mRNA binding†

ppp-mRNA
G-ppp-mRNA
m7G-ppp-mRNA
m7G-ppp-snoRNA
RNA exonuclease
2-OH-A glycosylase†

8-oxoG glycosylase†

purine glycosylase†

enzyme inhibitor†

transcription coactivator†

transcription factor†

IPP isomerase†

eukaryota

virus

archaea

non-hydrolysis function†

monophyletic function☼

multiple domains of life,
has a common function

red

single domain of life,
has a common function

cyan

bacteria

coenzyme A ☼

Ap4A (2)

ADP-ribose (1)

ADP-ribose (2)

NADH

IPP isomerase ☼ †

PP-InsP5 
☼ 

UDP-glucose ☼

glycosylase ☼ †

exonuclease ☼ 

DBC1 ☼ †

snoRNA ☼

Ap4A (1)
mRNA (1)

5-methyl-UTP ☼

8-oxo-dGTP (1)

mRNA (2)

8-oxo-dGTP (2)

GDP-mannose (C-P cleavage) ☼

CCAR1_HUMAN [transcription coactivator]K1967_HUMAN [enzyme inhibitor]K1967_MOUSE [enzyme inhibitor]

Q8PYE2_METMA (3GRN)Q53738_STRAD [3-amino-3-dATP]

Q6XQ58_ECOLX (2I8T) [GDP-mannose (C-P cleavage)]GMM_ECOLI (1RYA) [GDP-mannose (C-P cleavage), GDP-glucose]

Q2RXX6_RHORT (3DUP)NUD20_ARATH [GDP, CDP]B4FMB8_MAIZE [GDP, oxoThDP, CDP]
TNR3_SCHPO [oxyThDP, oxoThDP, GDP, CDP]YJ9J_YEAST [oxyThDP]

Q9RVK2_DEIRA (1SU2) [dGTP, Ap4A]Q0TS82_CLOP1 (3F6A)Q8ZTD8_PYRAE (1K2E)
Q0TTC5_CLOP1 (3FCM)

Q4U4W6_9LACT [DHNTP]

Q9RWR3_DEIRA [dGTP]

Q7NWQ3_CHRVO (3F13)

P72646_SYNY3 [ADP-ribose]

O33199_MYCTU (1MQW) [8-oxo-dGDP]

Q5SJY9_THET8 (2YVP) [ADP-ribose, FAD]Q9RSC1_DEIRA (2W4E) [FAD, NADH, ADP-ribose]

ADPP_BACSU [ADP-ribose]Q818Z2_BACCR [ADP-ribose]Q8KP10_BACMT [ADP-ribose]

Q84CU3_THETH (1V8M) [ADP-ribose]Q9RVM0_DEIRA [ADP-ribose]

NUDE_ECOLI (1VHZ) [Ap3A, NADH, Ap2A, ADP-ribose]

NUDT5_HUMAN (2DSC) [ADP-ribose, 8-oxo-dGTP, ADP-mannose, ADP-glucose]NUDT5_MOUSE [ADP-ribose, ADP-mannose, O-acetyl-ADP-ribose]
C8VDH4_EMENI [ADP-ribose]ADPP_YEAST [ADP-ribose, O-acetyl-ADP-ribose]
Q0VZ62_SOLTU [ADP-ribose]NUD14_ARATH [ADP-glucose, ADP-ribose]

ADPP_HAEIN [ADP-ribose]
ADPP_ECOLI (1KHZ) [ADP-ribose]
O07841_RHOSH [ADP-ribose]

NUDK_ECOLI (1VIU) [GDP-mannose (P-P cleavage), IDP-ribose]

NUD14_HUMAN (3Q91) [ADP-ribose, UDP-glucose]Q865Y9_PIG [UDP-glucose, ADP-ribose]NUD14_MOUSE [ADP-ribose]

YTKD_BACSU [ppp-mRNA]Q816N8_BACCR [dCTP]DIPP_ASFB7 [m7G-ppp-mRNA, PP-InsP5]DIPP_ASFM2 [PRPP]Q9RY05_DEIRA [dATP]

NUDI_SALTY (3N77)NUDI_ECOLI [TTP, dUTP, dCTP]
NUD17_MOUSE [m7G-ppp-mRNA, G-ppp-mRNA]

Q5BE28_EMENI [NAD+]NUDT1_ARATH [8-oxo-dGTP, TTP, dGTP, dATP, NADH]NUD15_MOUSE [8-oxo-dGTP, m7G-ppp-mRNA, G-ppp-mRNA]NUD15_HUMAN [8-oxo-dGTP]
Q3JWU2_BURP1 (4DYW)

Q9RWW5_DEIRA [dATP]
NUDT6_HUMAN (3H95)
NUDT7_ARATH [ADP-ribose, NADH]NUDT6_ARATH [NADH]NUDT2_ARATH [ADP-ribose]NUD10_ARATH [ADP-ribose]
Q9RRX6_DEIRA [Ap5A, Ap6A, Ap4A, ATP, ITP, p5A, p4A, GTP]
Q81CR1_BACCR [Ap4A]
Q81CI0_BACCR [Ap4A]

Q97T37_STRPN (2PQV)
Q9RS55_DEIRA [dGTP, Ap4A, dCTP]Q9RTI8_DEIRA [Ap4A]
Q81BW4_BACCR [Ap4A]

C3H476_BACTU (3ID9)Q81I03_BACCR [TTP]
Q5SGZ1_THET8 [ppGpp]Q9RVP7_DEIRA [dGDP, 8-oxo-dGDP, ADP, dADP, GDP]

Q816E1_BACCR [ADP-ribose]

Q97QH6_STRPN (2B06)Q03S37_LACBA (3EXQ)

Q82VD6_NITEU (3CNG)NUD23_ARATH [FAD]

O67435_AQUAE (2YYH)ADPP_METJA [ADP-ribose]
Q55381_SYNY3 [ADP-ribose]
P73258_SYNY3 [ADP-ribose]

P74291_SYNY3 [transcription factor, NAD binding, ADP-ribose binding]Q8AAV8_BACTN (2FB1)

Q8EFJ3_SHEON (3GZ8) [transcription factor, ADP-ribose binding]
Q92EH0_LISIN (3I9X)Q830S2_ENTFA (2FML)

Q83ZD0_SYNP2 [ADP-ribose]NADM_SYNY3 (2QJO) [ADP-ribose, 2-phospho-ADP-ribose, IDP-ribose, NADPH]
Q5NHR1_FRATT (2QJT) [ADP-ribose]NUD18_HUMAN (3GG6) [8-oxo-GDP, 8-oxo-dGDP]
NUDJ_ECOLI (3SHD) [HMP-PP, GDP]

Q82XR9_NITEU (2B0V)

Q81I75_BACCR [GDP-mannose (P-P cleavage)]
Q81CJ8_BACCR [UDP-galactose]A0REX4_BACAH (3SMD)
Q81EI3_BACCR [UDP-galactose]
Q9RY58_DEIRA [ADP-ribose]Q9RYE5_DEIRA [UDP-glucose]Q9RXI4_DEIRA [UDP-glucose, GDP-mannose (P-P cleavage)]Q818T8_BACCR [UDP-glucose]
Q819F9_BACCR [UDP-glucose]
Q81B51_BACCR [UDP-galactose]Q9RXI4_DEIRA [UDP-glucose, GDP-mannose (P-P cleavage)]Q9RYE5_DEIRA [UDP-glucose]YTH1_PANTH [FAD, TDP-glucose, CDP-glycerol, ADP-ribose, CDP-ethanolamine, NADH]

Q9RXP8_DEIRA [dATP]

Q81EE8_BACCR (3Q4I) [RNA exonuclease]B9WTJ0_STRSU (3O8S)

Q97PF7_STRPN [RNA exonuclease]

8ODP_HUMAN (3ZR0) [2-OH-dATP, 2-OH-ATP, 8-oxo-dGTP, 8-OH-dATP, 8-oxo-GTP, dGTP]8ODP_RAT [8-oxo-dGTP]8ODP_MOUSE [8-oxo-dGTP]H2XM57_CIOIN [8-oxo-dGTP]

MUTX_STRPN [8-oxo-dGTP]

Q81BT8_BACCR [dATP, dCTP]
Q9K704_BACHD (3FK9)
Q81F49_BACCR [dCTP]Q6MPX4_BDEBA (3FFU) [ppp-mRNA, 8-oxo-dGTP, dGTP]

A0R2K6_MYCS2 [8-oxo-dGTP]MUTT2_MYCTU [dGTP, 8-oxo-dGTP, dCTP, 5-methyl-dCTP, TTP]

Q5LBB1_BACFN (3GWY)

NUDG_ECOLI (2RRK) [2-OH-dATP, 5-methyl-dCTP, 5-OH-CTP, CTP]
Q6G5F4_BARHE (3HHJ)

Q2RXE7_RHORT (3R03)

MUTT_ECOLI (3A6T) [8-oxo-GTP, 8-oxo-dGTP, 8-oxo-GDP, 8-oxo-dGDP]

MUTT_PROVU [8-oxo-dGTP]

Q5AU26_EMENI [NADH, ADP-ribose]NUD12_MOUSE [m7G-ppp-mRNA, G-ppp-mRNA]
NUD19_ARATH [NADPH]

NUDC_DEIRA [NADH]

NUD19_MOUSE [m7G-ppp-mRNA, G-ppp-mRNA]
C8WVE1_ALIAD (3QSJ)

NUD15_ARATH [C2-CoA, CoA-SS-CoA, succinyl-CoA]NUD11_ARATH [C2-CoA, malonyl-CoA, succinyl-CoA]NUDT7_MOUSE [C2-CoA, CoA, acetyl-CoA, succinyl-CoA, CoA-SS-CoA]

Q9RV46_DEIRA (1NQZ) [CoA]

NDX8_CAEEL [CoA, 3-hydroxymethylglutaryl-CoA, succinyl-CoA, acetyl-CoA]PCD1_YEAST [8-oxo-dGTP, CoA-SS-CoA, CoA]

MUTYH_HUMAN (1X51) [8-oxoG glycosylase, 2-OH-A glycosylase]
MYH1_SCHPO [8-oxoG glycosylase, purine glycosylase]

P83847_GEOSE (1RRS) [8-oxoG glycosylase]

MUTY_ECOLI [8-oxoG glycosylase]

Q7CX66_AGRT5 [5-methyl-UTP, UTP]Q9HYD6_PSEAE [5-methyl-UTP, UTP]
Q9A8K7_CAUCR [UTP, 5-methyl-UTP]

CPSF5_HUMAN (2J8Q) [mRNA binding]

D10_VACCW [m7G-ppp-mRNA]D9_VACCW [m7G-ppp-mRNA]

NPY1_YEAST [NADH, NAD+, ADP-ribose, NADPH]NPY1_CAEEL [NADH]

NUD12_HUMAN [NADPH, NADH, NAD+]NUD19_ARATH [NADPH]Q5AU26_EMENI [NADH, ADP-ribose]

NUDC_DEIRA [NADH]

NUDC_ECOLI (1VK6) [NADH, deamino-NADH, Ap2A]

Q9X1A2_THEMA (3E57)Y079_DEIRA (2O5F) [CDP, CTP, dCTP, dCDP, dGDP, UDP, TDP]

YFCD_ECOLI (2FKB)

IDI_ECOLI (1PPV) [IPP isomerase]IDI_SALTY (3HYQ)
IDI2_HUMAN (2PNY) [IPP isomerase]IDI1_HUMAN (2ICK) [IPP isomerase]

NUD16_HUMAN (2XSQ) [m7G-ppp-mRNA, m7G-ppp-snoRNA, G-ppp-mRNA]NUD16_XENLA (2A8T) [m7G-ppp-snoRNA]
Y038_NPVAC [ADP-ribose]Y06L_BPT4 [ADP-ribose, Ap3A, FAD]

DCP2_HUMAN [m7G-ppp-mRNA, G-ppp-mRNA]
DCP2_SCHPO (2QKM) [m7G-ppp-mRNA]DCP2_YEAST (2JVB) [m7G-ppp-mRNA]DCP2_ARATH [m7G-ppp-mRNA]

AP4A_HUMAN (3U53) [Ap4A, Gp4G, Ap5A]AP4A_MOUSE [m7G-ppp-mRNA, G-ppp-mRNA]Q4V6M1_DROME [Ap4A, p4A, Gp5G, Ap5G, Ap6A]AP4A_CAEEL (1KTG) [Ap4A, p5A]
MUTT4_MYCTU [dATP]
O66548_AQUAE (3I7V)
Q75UV1_THETH (1VC8) [Ap6A, p4A, Ap5A, Ap4A, Gp5G]
MUTT1_MYCTU [8-oxo-dGTP]

A0ZZM4_BIFAA (3FJY)
NUD10_HUMAN (3MCF) [PP-InsP5, Ap5A, Ap6A]NUD11_HUMAN [PP-InsP5, Ap6A, Ap5A]NUDT4_MOUSE (2DUK)NUDT4_HUMAN [PP-InsP5]NUDT3_RAT [[PP]2-InsP4, PP-InsP5]NUDT3_HUMAN (2FVV) [PP-InsP5, Ap6A, Ap5A]NUDT3_MOUSE [m7G-ppp-mRNA, G-ppp-mRNA]Q7JVG2_DROME [PP-InsP5, p4G, p4A, Ap6A]

F8UNP0_PHYSO [NADH, ADP-ribose]DDP1_YEAST [PP-InsP5, m7G-ppp-mRNA]APS1_SCHPO [PP-InsP5, Ap6A, Ap5A]Q5AZM9_EMENI [Ap6A]
NUD13_ARATH [Ap6A]

NUDB_ECOLI (2O1C) [DHNTP, dATP]

D4Q002_LISMN (3SON)

NUD25_ARATH [ppGpp]NUD27_ARATH [Ap5A]NUD26_ARATH [Ap5A, Ap4A]O04841_LUPAN (1JKN) [Ap4A]RPPH_BARBK [Ap4A, p4A, Ap5A, Ap6A, p5A]
RPPH_RICPR [Ap5A, Ap4A]Q5GJ03_LEGPN [Ap5A]
RPPH_SALTY [Ap5A, Ap4A]RPPH_SALTI [PRPP]RPPH_ECOLI (2KDV) [ppp-mRNA, m7G-ppp-mRNA]
RPPH_PASMU [Ap5A]

RPPH_HELPY [Ap4A, Gp4G]

TRPM2_HUMAN [ADP-ribose]
NUDT9_HUMAN (1QVJ) [ADP-ribose, IDP-ribose]

Q836H1_ENTFA (2AZW)Q9RXN6_DEIRA [dGTP, dATP]

CCAR1_HUMAN [transcription coactivator]

Q8PYE2_METMA (3GRN)

Q6XQ58_ECOLX (2I8T) [GDP-mannose (C-P cleavage)]

Q2RXX6_RHORT (3DUP)
TNR3_SCHPO [oxyThDP, oxoThDP, GDP, CDP]

Q9RVK2_DEIRA (1SU2) [dGTP, Ap4A]
Q8ZTD8_PYRAE (1K2E)
Q0TTC5_CLOP1 (3FCM)

Q4U4W6_9LACT [DHNTP]

Q9RWR3_DEIRA [dGTP]

Q7NWQ3_CHRVO (3F13)

P72646_SYNY3 [ADP-ribose]

O33199_MYCTU (1MQW) [8-oxo-dGDP]

Q5SJY9_THET8 (2YVP) [ADP-ribose, FAD]

ADPP_BACSU [ADP-ribose]

Q84CU3_THETH (1V8M) [ADP-ribose]

NUDE_ECOLI (1VHZ) [Ap3A, NADH, Ap2A, ADP-ribose]

NUDT5_HUMAN (2DSC) [ADP-ribose, 8-oxo-dGTP, ADP-mannose, ADP-glucose]
C8VDH4_EMENI [ADP-ribose]
Q0VZ62_SOLTU [ADP-ribose]

ADPP_HAEIN [ADP-ribose]
ADPP_ECOLI (1KHZ) [ADP-ribose]
O07841_RHOSH [ADP-ribose]

NUDK_ECOLI (1VIU) [GDP-mannose (P-P cleavage), IDP-ribose]

NUD14_HUMAN (3Q91) [ADP-ribose, UDP-glucose]

YTKD_BACSU [ppp-mRNA]
Q9RY05_DEIRA [dATP]

NUDI_SALTY (3N77)
NUD17_MOUSE [m7G-ppp-mRNA, G-ppp-mRNA]

Q5BE28_EMENI [NAD+]
NUD15_HUMAN [8-oxo-dGTP]
Q3JWU2_BURP1 (4DYW)

Q9RWW5_DEIRA [dATP]
NUDT6_HUMAN (3H95)
NUDT7_ARATH [ADP-ribose, NADH]
Q9RRX6_DEIRA [Ap5A, Ap6A, Ap4A, ATP, ITP, p5A, p4A, GTP]
Q81CR1_BACCR [Ap4A]
Q81CI0_BACCR [Ap4A]

Q97T37_STRPN (2PQV)
Q9RS55_DEIRA [dGTP, Ap4A, dCTP]
Q81BW4_BACCR [Ap4A]
C3H476_BACTU (3ID9)
Q5SGZ1_THET8 [ppGpp]

Q816E1_BACCR [ADP-ribose]

Q97QH6_STRPN (2B06)

Q82VD6_NITEU (3CNG)

O67435_AQUAE (2YYH)
Q55381_SYNY3 [ADP-ribose]
P73258_SYNY3 [ADP-ribose]

P74291_SYNY3 [transcription factor, NAD binding, ADP-ribose binding]

Q8EFJ3_SHEON (3GZ8) [transcription factor, ADP-ribose binding]
Q92EH0_LISIN (3I9X)

Q83ZD0_SYNP2 [ADP-ribose]
Q5NHR1_FRATT (2QJT) [ADP-ribose]

NUDJ_ECOLI (3SHD) [HMP-PP, GDP]

Q82XR9_NITEU (2B0V)

Q81I75_BACCR [GDP-mannose (P-P cleavage)]
Q81CJ8_BACCR [UDP-galactose]
Q81EI3_BACCR [UDP-galactose]
Q9RY58_DEIRA [ADP-ribose]
Q819F9_BACCR [UDP-glucose]
Q81B51_BACCR [UDP-galactose]

Q9RXP8_DEIRA [dATP]

Q81EE8_BACCR (3Q4I) [RNA exonuclease]

Q97PF7_STRPN [RNA exonuclease]

8ODP_HUMAN (3ZR0) [2-OH-dATP, 2-OH-ATP, 8-oxo-dGTP, 8-OH-dATP, 8-oxo-GTP, dGTP]

MUTX_STRPN [8-oxo-dGTP]

Q81BT8_BACCR [dATP, dCTP]
Q9K704_BACHD (3FK9)
Q81F49_BACCR [dCTP]

A0R2K6_MYCS2 [8-oxo-dGTP]

Q5LBB1_BACFN (3GWY)

NUDG_ECOLI (2RRK) [2-OH-dATP, 5-methyl-dCTP, 5-OH-CTP, CTP]
Q6G5F4_BARHE (3HHJ)

Q2RXE7_RHORT (3R03)

MUTT_ECOLI (3A6T) [8-oxo-GTP, 8-oxo-dGTP, 8-oxo-GDP, 8-oxo-dGDP]

MUTT_PROVU [8-oxo-dGTP]

Q5AU26_EMENI [NADH, ADP-ribose]
NUD19_ARATH [NADPH]

NUDC_DEIRA [NADH]

NUD19_MOUSE [m7G-ppp-mRNA, G-ppp-mRNA]
C8WVE1_ALIAD (3QSJ)

NUD15_ARATH [C2-CoA, CoA-SS-CoA, succinyl-CoA]

Q9RV46_DEIRA (1NQZ) [CoA]

NDX8_CAEEL [CoA, 3-hydroxymethylglutaryl-CoA, succinyl-CoA, acetyl-CoA]

MUTYH_HUMAN (1X51) [8-oxoG glycosylase, 2-OH-A glycosylase]
MYH1_SCHPO [8-oxoG glycosylase, purine glycosylase]
P83847_GEOSE (1RRS) [8-oxoG glycosylase]

MUTY_ECOLI [8-oxoG glycosylase]

Q7CX66_AGRT5 [5-methyl-UTP, UTP]
Q9A8K7_CAUCR [UTP, 5-methyl-UTP]

CPSF5_HUMAN (2J8Q) [mRNA binding]

D10_VACCW [m7G-ppp-mRNA]
NPY1_YEAST [NADH, NAD+, ADP-ribose, NADPH]

NUD12_HUMAN [NADPH, NADH, NAD+]
Q5AU26_EMENI [NADH, ADP-ribose]

NUDC_DEIRA [NADH]

NUDC_ECOLI (1VK6) [NADH, deamino-NADH, Ap2A]

Q9X1A2_THEMA (3E57)

YFCD_ECOLI (2FKB)

IDI_ECOLI (1PPV) [IPP isomerase]
IDI2_HUMAN (2PNY) [IPP isomerase]

NUD16_HUMAN (2XSQ) [m7G-ppp-mRNA, m7G-ppp-snoRNA, G-ppp-mRNA]
Y038_NPVAC [ADP-ribose]

DCP2_HUMAN [m7G-ppp-mRNA, G-ppp-mRNA]
DCP2_SCHPO (2QKM) [m7G-ppp-mRNA]
DCP2_ARATH [m7G-ppp-mRNA]

AP4A_HUMAN (3U53) [Ap4A, Gp4G, Ap5A]

MUTT4_MYCTU [dATP]
O66548_AQUAE (3I7V)
Q75UV1_THETH (1VC8) [Ap6A, p4A, Ap5A, Ap4A, Gp5G]
MUTT1_MYCTU [8-oxo-dGTP]

A0ZZM4_BIFAA (3FJY)
NUD10_HUMAN (3MCF) [PP-InsP5, Ap5A, Ap6A]
Q7JVG2_DROME [PP-InsP5, p4G, p4A, Ap6A]

F8UNP0_PHYSO [NADH, ADP-ribose]
NUD13_ARATH [Ap6A]

NUDB_ECOLI (2O1C) [DHNTP, dATP]

D4Q002_LISMN (3SON)

NUD25_ARATH [ppGpp]
RPPH_BARBK [Ap4A, p4A, Ap5A, Ap6A, p5A]
RPPH_RICPR [Ap5A, Ap4A]

RPPH_SALTY [Ap5A, Ap4A]
RPPH_PASMU [Ap5A]

RPPH_HELPY [Ap4A, Gp4G]
TRPM2_HUMAN [ADP-ribose]
NUDT9_HUMAN (1QVJ) [ADP-ribose, IDP-ribose]

Q836H1_ENTFA (2AZW)


