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Expression and structure-function prediction of DSR1 protein related to NAD" depletion system

HUA Lei"*,LIU Jiayao', LI Bolun' , SHANG Kun' (1. Yan'an University »Yan'an Medical College »School o f
Basic Medical Sciences \Yan'an 716000 ,Shannxi China ;2. Key Laboratory of Systems Biology of Pathogens , National
Institute of Pathogen Biology sChinese Academy of Medical Sciences and Peking Union Medical College) ™™

Objective To investigate the structural and functional properties of the DSR1 protein associated with the
NAD"' system. Methods The target gene associated with DSR1 was obtained by PCR amplification and subsequently
cloned into the pET28a-SUMO vector to construct the pET28a-SUMO-DSR1 plasmid. The recombinant plasmid was
then transformed into Escherichia coli expression strains. Following induction with isopropyl f-D-1-thiogalactopyranoside
(IPTG) s the target protein was purified using nickel-affinity chromatography and ion-exchange chromatography. Protein
purity was verified by 12% SDS-PAGE, and the structural and functional characteristics of the protein were predicted
using bioinformatics tools and AlphaFold3. Results The pET28a-SUMO-DSR1 plasmid was successfully constructed,
and the DSR1 protein was efficiently expressed and purified using an Escherichia coli expression system. The purified
DSRI1 protein exhibited a molecular weight of 142 ku. The molecular mass of the pET28a-SUMO-DSRI1 fusion protein
was calculated to be 326 212, 22, with a theoretical isoelectric point (pl) of 4. 80. The instability index was predicted to be
42. 58, the aliphatic index 32. 63,and the extinction coefficient 50 375 L/ (mol « cm). The in vitro half-life was estimated
at 4.4 hours. Analysis revealed that the protein lacks transmembrane helices and signal peptides. Secondary structure
prediction indicated the presence of a-helices (54%), B-sheets (4%), and random coils (42%). AlphaFold3-predicted
structural models demonstrated high confidence, with a pLDDT score of 0. 78 and a pTM value of 0. 76. Comparative
structural analysis between DSR1 and the known DSR2 protein revealed that despite both containing a Sir2 domain, their
overall structural similarity was remarkably low (RMSD = 45. 2 A, TM-score = 0.17). This suggests that DSR1 may

employ a distinct mechanism from DSR2 in triggering NAD" depletion.  Conclusion The successful expression and
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purification of the pET28a-SUMO-DSRI protein in a prokaryotic expression system has laid the foundation for subsequent

structural determination of DSR2 via cryo-EM, which will help elucidate the mechanistic basis of the DSR1 defense

system.

[Keywords]) prokaryotic expression; DSR1 protein; protein purification; structure prediction by AlphaFold3; function

prediction
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VE Bt FH S 1 %F DSR1 B #9550 #4794 , PCR
Pk R B 0.5 pl, BWESIH (10 pmol/L) 1. 5
pL B (10 pmol/1) 1.5 pl, 1 X PCR Mix 15
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Table 2 Protein structure prediction and functional analysis software
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Fig. 1 PCR amplification results and double enzymatic
digestion identification
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