Table S1. Annotations of Mdm2-p53-MdmX MIM

	A1
	P53 can induce transactivation of downstream genes including Mdm2 [1]. 

	A2, A3, A4, A5


	The oligomer formation is essential for p53 transactivation function [2] (A2, A3, A4, A5).

	
	Tetrameric p53 cooperatively binds to DNA. The fundamental active unit of p53 appears to be the tetramer, which is induced by DNA binding, although p53 is a dimer at low concentrations [3] (A3).

	A6


	Phosphorylation of serine 392 stabilizes the tetramer formation of p53 [4].

	
	Based on experiments with protein fragment 303393, p53 may exist predominantly as monomers in cells with undamaged DNA, because the cellular concentration of p53 is very low in human cells with undamaged DNA (1 to 10 nM) [4]. 

	A7, A15
	Phosphorylation of p53 Ser20 is indirectly mediated by ATM after DNA damage 
 ADDIN EN.CITE 
[5]
 (A15).

	
	In response to IR and radiomimetic treatment of cells, ATM is activated and mediates rapid phosphorylation of p53 on Ser15 


[6] ADDIN EN.CITE . DNA-PK also phosphorylates p53 at Ser-15 and Ser-37 in vitro [7]. ATR regulates phosphorylation of Ser15 of p53 in DNA-damaged cells [8] (A7).

	
	In normal lymphoblasts, increased phosphorylation at Ser6, Ser9, Ser15, Ser20, Ser33, Ser46, Ser315, and Ser392 was observed within 15 min after IR [7] (A7, A15).

	
	Ionizing radiation can induce Ser392-phosphorylation of human p53 
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[9]
 (A7).

	A8, A9, A10, A11, A11-b 
	Mdm2 ubiquitinates p53 by the Mdm2 ring domain (A10, A11, A11-b), and the ubiquitination of p53 leasds (A9) to the degradation (A8) of p53 [10].

	A12, A29, A39
	Hausp deubiquitinates p53 (A12), Mdm2 (A29), and MdmX (A39) [11].

	A13
	Oligomerization of p53 is required for p53 to be efficiently ubiquitinated by Mdm2. Deletion mutants that disrupted the oligomerization domain of p53 displayed low binding affinity for MDM2 and were poor substrates for ubiquitination [12].

	A14
	Phosphorylation of p53 Ser20 in vivo attenuates the binding of wild-type p53 to Mdm2 
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[13,14]
.

	A15
	See A7

	A16
	Mdm2 residues 16-24 form a lid that closes over the p53-binding site. Modifications to the Mdm2 lid may disrupt p53-Mdm2 binding leading to p53 stabilization [15]. 

	A17
	Phosphorylation of Ser17 Mdm2 by DNA-PK prevents the p53–Mdm2 interaction in vitro [16].

	
	Phosphorylation of Mdm2 Ser395 by ATM attenuates the p53-inhibitory potential of Mdm2. Phosphorylation of Mdm2 on ser395 may be less capable of promoting the nucleo-cytoplasmic shuttling of p53 and its subsequent degradation 
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[17]
.

	
	For the phosphorylation of unknown phosphorylation sites, see A16.

	A18
	MdmX is p53 binding protein 
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[18]
.

	A19, A20
	Phosphorylation of MdmX Ser289 by Casein Kinase 1 alpha (CK1-alpha) (A20) stimulates MdmX-p53 binding (A19). It is unclear whether the enzyme activity of CK1-alpha is regulated by DNA damage in mammalian cells [19].

	A21
	Phosphorylation of p53 by DNA-PK leads to a threefold reduction in the interaction between p53 and MdmX. However, phosphorylation of MdmX fails to reduce its interaction with p53 (fig 6) [20].

	A22, A23
	Ubiquitin ligase activity of Mdm2 toward Mdm2 was detected in Vitro essay using SF-9 cell extract [21].

	A24, A25, A26
	Mdm2 may be active as a dimer or oligomer (A25, A26) as suggested by the threshold of Mdm2 level for autoubiquitination (A24) [22].

	A27, A28
	P53 mediates the negative regulation of Mdm2 by orphan regulator TR3. Interaction with p53 is crucial (A28) for TR3 to increase ubiquitinated Mdm2 (A26) [23]. 

	A29
	See A12.

	A30, A31, A38, A40
	ATM-dependent phosphorylation (A31, A38) lowers affinity of Mdm2 (A30) and MdmX (A40) for the deubiquitinating enzyme HAUSP [11].

	
	Daxx enhances the interaction between Hausp and Mdm2. DNA-damage signals disrupt the Mdm2–Daxx–Hausp complex, at least in part, through the activation of ATM. Although it is known that ser395 is phosphorylated by ATM, mutations that either prevent or mimic this phosphorylation exhibited similar binding to Daxx compared with wild-type Mdm2. Therefore, the Mdm2–Daxx–Hausp complex may be regulated by ATM through an additional phosphorylation event 
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 (A30, A31).

	A32, A33, A34, A35, A36
	Mdm2 promotes (A33) MdmX ubiquitination (A34) and degradation (A32) by proteasomes. An intact RING domain of Mdm2 is required (A35), both to interact (A36) with MdmX and to provide E3 ligase function (A34) [25].

	A37
	Phosphorylated MdmX binds to Mdm2 with higher affinity 
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[26]
.

	A38
	MdmX ser367 phosphorylation is induced by DNA damage (A38). The enhanced ser367 phosphorylation after DNA damage coincides with increased binding of MdmX to 14-3-3 and accelerated MdmX degradation [27].

	
	MdmX ser403 is a direct ATM target. Alanine substitutions at ser403 diminished damage-induced degradation of HdmX 
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 (A38).

	
	See A30.

	A39
	See A12.

	A40
	ATM-dependent phosphorylation lowers affinity of Mdm2 and MdmX for the deubiquitinating enzyme HAUSP [11].
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