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Sampling of extended and recessed loop 1 conformational states
To the best of our knowledge, our study is the first to distinguish the conformational states of extended and recessed loop 1 through multiple copies of MD simulations. We have used 4 different starting structures from PDB: 2OCJ, 2AHI, 3Q05 and 2FEJ. 3Q05 structure has recessed loop 1 whereas the rest of structures have extended loop 1. Interestingly, we observed the transitioning between extended and recessed loop 1 in our MD simulations regardless of the loop 1 conformation in the starting structures, this result inspired us to investigate their different dynamic behavior to further understand the possible implications in their functions. 

Table S1: The conformational states of extended and recessed loop 1 that are sampled in each of 100 ns MD simulations.

	Starting PDB structure
	Loop 1 in starting structure
	Trajectory
	Extended loop 1 (%)
	Recessed Loop 1 (%)

	20CJ
	extended
	1
	40.1
	10.6

	20CJ
	extended
	2
	100
	0

	2AHI
	extended
	3
	97
	1.7

	2AHI
	extended
	4
	44
	7.8

	3Q05
	recessed
	5
	0.7
	42.1

	3Q05
	recessed
	6
	5.5
	18.9

	2FEJ
	extended
	7
	98.4
	0.4

	2FEJ
	extended
	8
	32.9
	5.6


Synergistic effects of DNA and p53 conformational dynamics

To regulate cellular integrity at the transcription level, p53 DBD binds to a specific double-stranded DNA sequence of two copies of decameric half-site palindromes of the motif 5'-PuPuPuC(A/T)(T/A)GPyPyPy-3' separated by a variable spacer of 0-13 base pairs, where Purine or Pu includes A and G; Pyrimidine or Py includes C and T [1]. The C at the position 4 and the G at position 7 were previously thought to be essential yet they are replaceable in some response elements for p53 [2].  
Typically, sequence-specific DNA-binding proteins undergo major conformational changes upon binding to DNA 
 ADDIN EN.CITE 
[3,4,5]
, but p53 DBD structures display no major conformational changes upon complexing with DNA 
 ADDIN EN.CITE 
[6,7]
. On the other hand, p53-DNA complexes of p53 structures containing both DBD and TET domains display conformational dynamics in both DNA (e.g. bending) and p53 DBD (extended and recessed L1), which possibly arise from synergistic effects. Although sequence-specific DNA is a target and hence a ligand of p53, it is also possible that DNA can act as an allosteric modulator for p53 
 ADDIN EN.CITE 
[8,9]
. As of January 2012, there were 17 PDB entries containing both p53 and DNA fragments crystallized from both human and mouse species (Table S2). We analyzed these structures based on (1) the length of co-crystallized p53 sequence, (2) the co-crystallized DNA motif, (3) the length of co-crystallized DNA sequence. 

Interestingly, the axial bending and twisting of DNA are more prevalent upon the binding of full-length p53 to the DNA than the binding of isolated p53 DBD [10], in which the full-length p53 induces bending in the range of 51-57° whereas p53 DBD induces bending in the range of 32-36° [10].  Although no full length p53 has been successfully co-crystallized with DNA hitherto, among the 17 PDB entries analyzed in this study, DNA bending is mainly observed in the complexes with longer p53 structures that contain both DBD and TET domains (PDB accession codes 3Q05, 3Q06, 3TS8) (Table S2). 
Molecular dynamics simulations have also shown that the binding of DBD to DNA induces bending of DNA in the range of 20-30° and the extent of the bending depends on the DNA sequence [11]. The binding of p53 seems to prefer DNA sequences containing CATG at the center of both half sites over DNA sequences containing at least a CAAG or CTTG at the center of the half sites [12]. Consequently, the higher affinity of p53-DNA results in greater bending of the DNA [11]. Among the 17 PDB entries analyzed in this study, only the PDB accession code 1TSR has a CTTG and a CAAG at the center of the half sites, whereas others have CATG at the center of the half sites. Longer DNA (e.g. PDB accession code 3KZ8, 3Q05, and 3Q06) also tends to contain two copies of CATG, which possibly contribute to stronger p53-DNA binding and hence the observed DNA bending (in PDB accession code 3Q05 and 3Q06). The DNA bending in turn allows the adoption of recessed L1 conformation in p53 DBD in order to avoid steric clash with the DNA [13]. Moreover, a study using fluorescence anisotropy and analytical ultracentrifugation showed that at least a 20 bp specific DNA sequence must interact with p53 in order to form a stable p53-DNA complex [14], highlighting the importance of the length of the specific DNA sequence. The length of the spacer separating the two decamers also matters, where DNA with no spacer base pair binds p53 stronger than the DNA with spacer base pairs [15] and more than half of the high-probability binding sites of p53 DNA targets have no spacer base pairs 
 ADDIN EN.CITE 
[16]
.
Given that the p53 affinities for specific and non-specific DNA differ by less than 10-fold 
 ADDIN EN.CITE 
[14,17]
, recent studies 
 ADDIN EN.CITE 
[13,17]
  proposed that the differences in binding off rates (due to conformational changes) contribute to the duration of p53-DNA binding. It is possible that L1 of p53 DBD can adopt distinct conformations depending on the particular DNA sequence, which may be reflected in the different off rates of p53-DNA complexes. Indeed, indirect support is provided by our MD simulations of DNA-free p53 which can sample a much larger conformational space of L1 than those seen in the experimentally determined structures. Future studies employing MD simulations for both p53 and distinct sequence-specific (target) DNA will provide more insights on the synergistic and allosteric aspects of p53-DNA conformational dynamics and changes. 
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