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Mitochondrial uncoupling 
proteins(UCP)

Mitochondrial anion carrier protein family

• UCP1: mainly expressed in brown adipose tissue; 
Thermogenesis.

• UCP2 has been found in several tissues, such as liver, brain, 
pancreas, adipose tissue, immune cells, spleen, kidney, and 
the central nervous system.

• UCP3: mainly expressed in muscle and adipose tissues.

• UCP4 and UCP5, are expressed in a tissue-specific mannerand
are involved in mitochondrial membrane potential reduction.

(Massimo Donadelli, Cell. Mol. Life Sci. 2014)



Proton conductance activity of UCP2

(Massimo Donadelli, Cell. Mol. Life Sci. 2014)

• FA_proton conductance;
• ROS inducible: negative 

feedback of ROS production 
• GDP inhibition



Function



Relationship between ucp2 polymorphisms 
and various diseases

(Massimo Donadelli, Cell. Mol. Life Sci. 2014)



Sequence analysis



Ucp2 (UCSC Genome Browser on Mouse )

• The gene encoding Ucp2 is located on chromosome 7 in mice and chromosome 
11 in humans and contains eight exons and seven introns, spanning an 8- and 
6.3-kb region, respectively. 

• The transcription unit of Ucp2 gene is composed of two non-coding exons 
followed by six exons encoding the UCP2 protein.



Protein Sequence analysis

Mouse UCP2

UCP1 56.3%

UCP3 73.1%

UCP5 31.2%

ADT1 22.3%

Needle(Identity)



Phylogenetic tree



Motif discovery

MEME



Motif discovery

MEME



Structure and function



疏水和亲水：（Hphob. / Miyazawa et al）
柔性和刚性（Average flexibility）

α-Helix（alpha-helix / Deleage & Roux）

利用ExPASY网站的ProtScale分析UCP2氨基酸的序列特征：

用weblab的Tmap预测可能的跨膜螺旋



Structure of UCP2_mouse



The carboxylate group is close to the proximal basic residues Arg60 and Lys271, 
and the acyl chain leans against the hydrophobic groove between H1 and H6.

Marcelo J et al, Cell metabolism, 2014

Swiss-PDB viewer



vaccum electrostatics (Pymol)



Structural Perturbation of FABound
UCP2 by GDP

Marcelo J et al, Cell metabolism, 2014



A Model for the Interplay Among FA, UCP2, and GDP in Modulating 
H+ Translocation Across the Mitochondrial Inner Membrane

Marcelo J et al, Cell metabolism, 2014



Possible ROS regulation sites



Regulation



Protein Interaction



Transcriptional regulation of human Ucp2 gene

The symbols plus or minus in the transcription factor binding sites 
indicate activation or repression of Ucp2 transcription, respectively.

(Massimo Donadelli, Cell. Mol. Life Sci. 2014)
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