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Large-scale analysis of protein N-phosphorylation
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Sequential and structural characterization of  
N-phosphorylation
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 ��������Statistics of experimentally verified protein N-phosphorylation 
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Large-scale prediction of human N-phosphorylation
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Table 3 Comparison of phosphorylation ratios in the human proteome
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Data retrieval
Gene, Protein, or UniProt  ACACLY

164 Other PTM sites

Prediction

Prediction result list: Download

Enter FASTA format sequence: 
(≥ 16 residues)

Choose a type for prediction:
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it

Data Weighted data Weighted data

Residuals

Residuals

......

Weak classifier 1 Weak classifier 2 Weak classifier n

Ensemble prediction
(strong classifier)
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n

Predictio
nPrediction

GBDT model

H (Histidine)

K (Lysine)

R (Arginine)

H/K

K/R

H/R
All

>NDKB
MANLERTFIAIKPDGVQRGLVGEIIK
                                 ...
KEISLWFKPEELVDYKSCAHDWVYE
>NDKA
MANCERTFIAIKPDGVQRGLVGEIIK
                                 ...
TSCAQNWIYE

A B

 Low: (0.50, 0.70], Medium: (0.70, 0.85], High: (0.85, 1.00].

Results

P53396 information

...
...

O-phosphorylation

O-phosphorylation

478

481

S

S

O-phosphorylation 484 S

Malonylation

Ubiquitination

Ubiquitination

...

732

780

K

K

836 K

NDKB                           47                       GFRLVAMKFLRASEEHLKQHYIDLKDRPFFP   H                                       High (93.44%)                 pH

NDKB                          118                      TIRGDFCIQVGRNIIHGSDSVKSAEKEISLW   H                                       High (92.86%)                 pH

NDKB                          147                      LWFKPEELVDYKSCAHDWVYE__________   H                                       High (93.05%)                 pH

NDKB                          26                        IKPDGVQRGLVGEIIKRFEQKGFRLVAMKFL   K                                       Low (67.69%)                  pK

NDKB                          100                      KTGRVMLGETNPADSKPGTIRGDFCIQVGRN   K                                       Low (64.25%)                  pK

NDKA                          118                      TIRGDFCIQVGRNIIHGSDSVESAEKEIGLW   H                                       High (86.81%)                 pH

NDKA                          26                        KPDGVQRGLVGEIIKRFEQKGFRLVGLKFM   K                                       Middle (73.28%)             pK

NDKA                          100                      KTGRVMLGETNPADSKPGTIRGDFCIQVGRN   K                                       Low (64.25%)                  pK

KPAMPQDSVPSPRSL

MPQDSVPSAPRSLQGK

DSVPSPRSLQGKSTT

YKICRGIKEGRLTKP

VAKNQALKEAGVFVP

RELGLIRKPASFMTS

Two N-phosphosites

N-phosphorylation

N-phosphorylation

483

760

R

H

QDSVPSPRSLQGKST

SSEVQFGHAGACANQ 28129587; 26140597

21890473; 21906983; 22053931

26320211

Nphos
H PSL T G AE

Phosphorylation

No. AA Site +/− 7AAPTM type Position References

No. AA Site +/− 7AAPTM type Position References

Sequence name Position     Site +/− 15 AA Modification site  Probability Judgment

P53396

P53396

Gene AA Detection methodPositionUniProt AC Protein Species NOD

Q91V92

P53396

P53396

P16638

ATP-citrate synthase

ATP-citrate synthase

ATP-citrate synthase

ATP-citrate synthase

Mus musculus

Homo sapiens

Homo sapiens

Rattus norvegicus

Acly

ACLY

ACLY

Acly

LTT

HTT

LTT; HTT

LTT

750

483

760

759

H

R

H

H

1

1

2

1

Subcellular
location

Protein

Amino acids

ACLY

Homo sapiens

ATP-citrate synthase

1,101

R438: .............SPR...............

PDB: 3MWD; 3MWE; 3PFF; 5TDE; ...  Alphafold: P53396

Cytoplasm, cytosol

Biological process: acetyl-CoA biosynthetic process; cholesterol biosynthetic process; ...
Cellular component: azurophil granule lumen; cytosol; extracellular exosome; extracellular region; ...
Molecular function: ATP binding; ATP citrate synthase activity; metal ion binding

UniProt AC: P53396
Gene

Species

Function

Motif

Structure

Gene

Ontology

Sequence

Catalyzes the cleavage of citrate into oxaloacetate and acetyl-CoA, ...

MSAKAISEQTGKELLYKFICTTSAIQNRFKYARVTPDTDWARLLQDHPWLLSQNLVVKPDQLIKR......
IFVLGRSMGFIGHYLDQKRLKQGLYRHPWDDISYVLPEHMSM

PXD009696

...
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Model training and performance evaluation
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