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Bioinformatic analysis and molecular docking studies of SARS-CoV-2 related protein DPP1

QIAN Si-tong'*, LI Lin"*, YANG Ting-ting'*, LIU Yi® (1. College of Pharmacy. Xuzhou Medical
University » Xuzhou s Jiangsu 221004, China; 2. Jiangsu Key Laboratory of New Drug Research and Clinical
Pharmacy ;3. Department of stomatology »The First Affiliated Hospital of Changjiang University) ™"

Objective The characteristic information of SARS-CoV-2 related protein DPP1 was analyzed and predicted
by bioinformatics and molecular docking method, providing theoretical basis for exploring its mechanism and developing
targeted drugs. Methods  According to the amino acid sequence of DPP1, the physical and chemical properties,
subcellular localization,signal peptide,transmembrane region,secondary structure,active center,B cell and T cell epitopes
and interacting protein were predicted and analyzed by ProtParam, PredictProtein, PSORT, ProtScale, SignalP,
TMHMM, SOMPA, PROSITE, STRING.IEBD etc software or on-line servers. The tertiary structure of DPP1 was
built by SWISS-MODEL. Active binding pockets of DPP1 were defined according to the docking results by SYBYL-X.

Results Being composed of 463 amino acid residues, DPP1 was a stable hydrophilic secretory protein which had one signal
peptide sequence,but no transmembrane region. Random coil was main secondary structure component. DPP1 contained
3 active centers and 2 functional domains which referred to the peptidase function by removing N-terminal dipeptide of
substrate. The 3 active centers were belonged to the active site of sulfhydryl protease. The tertiary structure simulation
showed that DPP1 was a tetramer. The docking results showed that the binding pockets were composed of 10 amino
acids, which were described as VAL40, LYS63, VAL65, THR67, VAL142, GLLY143, THR144, ALA145, ASN148 and
THR150. Among them, LYS63 and THR144 were believed to play an important role in binding the small molecule
inhibitors by the formation of hydrogen bond. DPP1 mainly interacted with 10 proteins. It was predicted that DPP1 had
10 B cell epitopes and 14 T cell epitopes.  Conclusion DPP1 was a stable hydrophilic secretory protein with signal

peptide sequence.and it had B and T cell epitopes. These results laid a foundation for further research on the mechanism
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of DPP1 in COVID-19 severity and the development of targeted drugs against COVID-19.
GG SARS-CoV-2;dipeptidyl peptidase 1;bioinformatics; molecular docking
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LR IR HE A LA (26D
Amino acid residue Number Proportion
Ala (A) 31 6.7
Arg (R) 17 3.7
Asn (N) 23 5.0
Asp (D) 21 4.5
Cys (C) 14 3.0
Gln (Q) 15 3.2
Glu (E) 24 5.2
Gly (& 43 9.3
His (H) 14 3.0
Ile (D 21 8.0
Leu (L) 25 5.4
Lys (K) 18 4.8
Met (M) 11 2.4
Phe (F) 20 4.3
Pro (P) 19 4.1
Ser (S) 31 6.7
Thr ('T) 28 6.0
Trp (W) 10 2.2
Tyr (Y) 29 6.3
Val (V) 30 6.5
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Fig. 1 Prediction of DPP1 amino acid composition by PredictProtein
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