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O E.djlp EBEEMA T —F EZ 6 T A Hspd0 4T3, Ydjlp B4 &AL R4 4 Hsp7O W X EFEZNIER , &
WMEMBATNEE FLEAMLAXH(ZBDI A ZBD ) 5 ¥ MABRREMAES K EE P EFEMBZEFTEEL, A
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Using molecular dynamics tostudy the effects of Zinc mutant of
Ydjlp to the binding of substrate
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Abstract : Ydjlp is a major kind of I type Hsp40 molecular chaperone in yeast cytoplasm. Zinc finger structure plays
a significant role in transmitting substrates to Hsp70. The two zinc binding sites region (ZBD I and ZBD II) in the
zinc finger domain can form a coordination bond with cysteine, which is important for maintaining structural stability
during the substrate transfer process. In this paper, Ydjlp and the various zinc structural mutants are studied by
using the method of molecular dynamic simulation. How the mutations that take place in ZBD I mutant key residues
C143S, C201S and ZBD II mutant key residues C162s, C185S affect the substrate transfer between Hsp40 and
Hsp70 are also analyzed. The results show that mutations in the amino acids in zinc finger sites not only affect the
structural stability of Ydjlp, but also affect the substrate transport. Moreover, there are also significant differences
between zinc finger type | mutants and zinc finger structure Il mutants. It reveals how about the combining
capacities of Ydjlp with the various zinc finger structure mutant substrates through the analysis of binding energy
and the contrast of conformation changes are. The simulated result is similar to the results of the biochemistry
experiments that the cooperation of Ydjlp zinc finger structure and Hsp70 is crucial to help peptide transfer
function.
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Fig.1 The structure of Ydjlp and the side chains for
Cys-201 and Cys-143 in zinc-binding domain (ZBD) I
and Cys-162 and Cys-185 in ZBDII are depicted
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Fig.2 Time dependence of RMSD values of WT
and Mutants
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Table 1 The average RMSF of WT and Mutants during MDs

BEIR 1 M SEBIR

BEE 11 878 A

[X 15, WT
2018 C1438 C162S C185S
BEFE 134371 RMSF 0.29 0.22 0.18 0.43 0.35
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Table 2 The effect of WT and Mutants in substrates combination

ARIZRAR AR B K B /A~ L AE R/ (k) - mol™!) LR/ (K] + mol™!) MAER/ (KJ - mol™)
WT 5.560 65.380 -108.309 -139.758 ~248.067
C143S 4.730 58.610 -90.544 -120.227 -210.771
€162 4.820 58.290 -93.506 -117.834 -211.340
C185S 5.580 66.280 -102.756 ~141.196 —243.952
€201S 5.550 67.660 ~108.656 -141.515 -250.171
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(C185S ,C1628) 15 B A= AU 28 i He X}, 2™ Sy #5410
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Fig.3 The construction change of the zinc finger of WT and Mutants during different times of the MDs
EP AL NN T http : //swxxx.alljournals.cn/ch/index.aspx ) (2017 AEHS 2 1 DOL. 10.3969/j.1ssn.1672-5565.20160715001 ) ,,
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Fig.4 The docking models among WT and C143S,C162S with Hsp70,substrate ( the red part is substrate)
s T DL F R (hittp : // swxxx. alljournals.en/ch/index.aspx ) (2017 4E55 2 ] DOI;10.3969/].issn.1672-5565.20160715001) ,
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