


Neomycin, kanamycin and gentamicin biosynthesis 
Glucose 

Robison ester  

2-Deoxyinosose 

2-Deoxy-scyllo-inosamine 

2-Deoxy-3-keto-scyllo-inosamine 

2-Deoxystreptamine 

2'-N-Acetylparomamine 

UDP-N-acetylglucosamine 

2'''-N-Acetyl-6'''-deamino-6'''-hydroxyparomomycin II 

6'''-Deamino-6'''-hydroxyparomomycin II 

6'''-Deamino-6'''-oxoparomomycin II 

Neomycin F 

5'''-epi-Lividomycin B Catenulin 

Lividomycin B 

Glutamate ACP 

gamma-L-Glutamyl-ACP 

GABA-ACP 

gamma-L-Glutamyl-4-aminobutyryl-ACP 

gamma-L-Glutamyl-4-amino-2-hydroxybutyryl-ACP 

gamma-L-Glutamyl-butirosin B 

Butirosin B 

Butirosin A 

Paromamine 

6'-Oxoparomamine 

5''-Phosphoribostamycin 

Vistamycin 

2'''-N-Acetyl-6'''-deamino-6'''-hydroxyneomycin C 

6'''-Oxoneomycin C 

Neomycin Y2 

Neomycin C 

3''-Oxoribostamycin 

Tobramycin 

4'-Oxolividamine 

Lividamine 

5''-Phosphoribosylparomamine 

5''-Phosphoribosylparomamine 

Neomycin B 

Xylostasin 

Nebramycin 5'a 

6'-Oxolividamine 
Nebramycin factor 3 

Neamine 

4'-Oxonebramine 

Nebramine 

Gentamicin A2 

3''-Oxogentamicin A2 

Gentamicin A 

Gentamicin X2 

G418 

6'-Oxo-G418 

6'-Oxogentamicin X2 

JI-20Ba  

JI-20A 

JI-20B 

Gentamicin C2a 

Gentamicin C1a 

Gentamicin C2 

2'-Deamino-2'-hydroxy-6'-dehydroparomamine 

2'-Deamino-2'-hydroxyparomamine UDP-kanosamine 

Kanamycin B 

2'-Oxokanamycin 

2'-Deamino-2'-hydroxyneamine 

Kanamycin A 

6'-Oxokanamycin C 

Kanamycin C 

UDP-3-ketoglucose 

UDPglucose 

6'-Oxokanamycin X 

Kanamycin X 

6''-O-Carbamoylkanamycin A 

Kanamycin D 

Nebramycin factor 4 



Valine, leucine and isoleucine biosynthesis 

D-Citramalate 

Pyruvate Acetyl-CoA 

Citraconate 

(2R,3S)-3-Methylmalate L-Threonine 

(S)-3-Methyl-2-oxopentanoate 

L-Leucine 

(R)-2,3-Dihydroxy-3-methylvalerate 

alpha-Isopropylmalate 
3-Isopropylmalate 

2-Ketovaline 

(R)-2,3-Dihydroxy-isovalerate 

(S)-2-Aceto-2-hydroxybutanoate 

(S)-2-Acetolactate 

2-Oxobutyrate 

L-Isoleucine 

2-Oxoisocaproate 

(R)-3-Hydroxy-3-methyl-2-oxopentanoate 

2-Isopropylmaleate (2S)-2-Isopropyl-3-oxosuccinate 

L-Valine 

2-Oxo-3-hydroxyisovalerate 



Alanine, aspartate and glutamate metabolism 

N-Acetyl-L-aspartate 

Oxaloacetamide 

L-Asp 

L-Asparagine D-Aspartate L-Argininosuccinate Adenylosuccinate L-Alanine 

Pyruvate 

4-Oxobutanoate 

2-Oxoglutarate 
L-Glutamine 

Glutamate 

GABA NH3 

2-Oxoglutaramate 

1-Pyrroline-5-carboxylate NAAG 

NAAG2 

Citrate 

Oxaloacetate Fumarate 

N-Carbamoyl-L-aspartate 

Succinate 

Carbamoyl phosphate 

D-Glucosamine phosphate 5-Phosphoribosylamine 

beta-Citrylglutamate 



Arginine biosynthesis 

L-Arg 

L-Glutamin 

N-Acetyl-L-citrulline 

Carbamoyl phosphate 
N-Acetylornithine 

Glutamate 

Urea 

Allophanate 

2-Acetamido-5-oxopentanoate 

N-Acetyl-L-glutamyl 5-phosphate 

N-Acetyl-L-glutamate 

L-Argininosuccinate 

Citrulline L-Asp 

L-Ornithine 

NH3 

2-Oxoglutarate 

LysW-glutamate 

LysW-L-glutamyl 5-phosphate 

LysW-L-glutamate 5-semialdehyde 

LysW-L-ornithine 

CO2 

Fumarate 



Table S1 Groups and therapeutic regimens of GH and NVB in the recurrence 

Model 

Group Number Dosage 

Control 8 0.5% CMC-Na (0.1 ml/10 g, per day), saline(0.1 ml/10 g, per 

week) 

Model 8 0.5% CMC-Na (0.1 ml/10 g, per day), saline(0.1 ml/10 g, per 

week) 

GH 8 36 mg/kg Gh in 0.5% CMC-Na (0.1 ml/10 g, per day), saline(0.1 

ml/10 g, per week) 

NVB 8 0.5% CMC-Na (0.1 ml/10 g, per day), 4.15 mg/kg NVB in 

saline(0.1 ml/10 g, per week) 

GH-NVB 8 36 mg/kg Gh in 0.5% CMC-Na (0.1 ml/10 g, per day), 4.15 

mg/kg NVB in saline(0.1 ml/10 g, per week) 
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