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Steered molecular dynamics simulations of Hsc70-Auxilin interactions
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Abstract; The Hsc70 and auxilin complex belongs to the Hsp70 and Hsp40 family, a chaperone system best
known for its role in the heat shock response. The model of the Hsc70/auxilin complex molecule used in our study
had the crystal structure of disulfide-bond-crosslinked complex of bovine Hsc70 R171C and bovine auxilin
D876C. In order to confirm the important residues, we first analyzed the stable model after the molecular
dynamics simulation (MD). The binding site of the mutated ( original) model was more aligned with previous
biochemical results. After that, steered molecular dynamics simulations (SMD) were applied to this stable model
to investigate the dissociation of the bovine auxilin J-domain and the Hsc70 ATPase domain, and the
Hsc70-auxilin interactions were also investigated. Our data indicated that His874, Asp876, and Thr879 from the
HPD loop, Glu884, Asn895, Asp896, Ser899, Glu902 and Asn903 from helix Il are important residues.
These data agreed with a previous NMR evidence that helix Il and HPD motif of large T antigen J-domain
interacted with Hsc70 ATPase domain.
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Fig.1 The RMSD values as a function of simulation time
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Fig.2 Superimposition of disulfide-bond-crosslinked model
and the mutated model at the end of the MD simulation
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Notes: The disulfied-bond-crosslinked model is shown in light and the

mutated model is shown in dark.
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Fig.4 Time dependence of the interaction energy between
the auxilin J-domain and ATPase domain of Hsc70

during the SMD simulation
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Fig.6 Time dependence of electrostatic interaction energy for the related residues of J-domain during the SMD simulation

= = |
g g n’ 4
) = -10 (il H"ﬂ 1"' I it wlﬂr\ (i
E = M
: = Kl wl. !-hlhml)'m‘lw
= = | \ i ‘ ! ‘
2 2 AT
0 500 1000 1500 2 000 0 500 1 000 1500 2 000
Time(ps) Time(ps)

B7 MEIRED ) ESRERELEEEERNEAEL

Fig.7 Time dependence of VDW interaction energy for the related residues of J-domain during the SMD simulation
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Table 1 Residue pairs involved in hydrogen bonding identified in SMD simulations

SR AR

J-domain
Extra loop -
Helix II -
His874 (H33Q) 17"
HPD loop Asp876 (D35N) 171+
Thi879
Glu8s4
Asn895 (N56T) 18+
Asp896
Helix I
Ser899

Glu902 (K63A)[13)=

Asn903 (T64A) 151>

His874(N) : Vall69( 0)

Asp876(N) :Leul70(0) Asp876(0) :Argl71(N) Asp876(0) :1lel72(N)

Thr879(0) : Argl71(N)

Glu884(0) : Argl71(N)

Asn895(0) : Asnl68(N) Asn895(0) :Asnl41(N) Asn895(N) :Leu380(0) Asn895(N) :Ser381(0)
Asp896(0) : Asp383(N) Asp896(0) :His23(N) Asp896(N) :Ser381(0)

Ser899(0) : Gly4(N)

Glu902( 0) :Lys3(N) Glu902(0) : Thr138(N) Glu902( 0) :Thrl41(N)
Asn903(0) :Gly4(N) Asn903(0) :Glyl37(N)

TE: = 7B ) SEA A T S5F I E T UESEARY St 2 ZER (H33Q . D35N i Dan] J £5H4 809 58 28K, NS6T K63A \T64A Jy T 451 J 5 F I Y 58 22
W) FRAFBRITIIRIAR [ T S5 LR , AV ZE R ISR F ATPase TRERK,

Notes; * The important residues which have been confirmed in other J-domain proteins ( H33Q and D35N are the mutations of DanJ J-domain, N56T,

K63A and T64A are the mutations of T antigen J-domain). All residues except J-domain residues are from the ATPase domain.
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Fig.8 The distance of salt-bridge as a function of SMD simulation time

1 (A) Asp876-Lys159( B) Asp876—Argl71( C) Glu884-Argl71, H:H1 Asp876,Glus84 2k H J ZE5#43k , Lys159, Argl71 2K H ATPase LHgdR
Notes: (A) Asp876—Lys159( B) Asp876—Argl71( C) Glu884—Argl71,as a function of SMD simulation time.Asp876 and Glu884 are from the J-domain,

Lys 159 and Argl71 are from the ATPase domain.
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