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• 1955年提出ADP/ATP载体的假说. 

• 1964年苍术苷对大鼠肝脏线粒

体氧化磷酸化和ADP结合位点的

抑制作用被发现.

• 1982年测定了牛的cDNA序列, 

1989年测定了人的cDNA序列.

• 胞质开放状态和基质开放状态。

• 占线粒体内膜蛋白的10%.

• 自然突变体功能丧失可导致进

行性眼外麻痹和心肌病.

1.1 Introduction of ANT: ADP/ATP carrier



1.2 Function of ANT

ANT1的主要功能包括介导线粒体
ATP/ADP的转运，介导解偶联和质
子泵。作为线粒体转运体家族的一
员，ANT1可以介导线粒体内合成的
ATP转出至胞浆和胞浆内ADP转入线
粒体，这种ATP/ADP的交换是ATP合
成过程的重要保证。

此外，ANTl还与位于线粒体外膜的
电压依赖性离子通道(VDAC)和亲环
蛋白D(CyP—D)等构成线粒体膜通
透性转换孔(MPTP)复合体。



1.3 ANT related human diseases

线粒体肌病

感觉共济失调

心肌病

心脏肥大

白内障

乳酸性酸中毒



1.4 Recent Progresses on ANT Study 

Kunji et al, December 2018, Cell

ANT具有H+转运功能

Yuriy Kirichok et al, July 2019, Nature



YEAST(ANT1) HUMAN(SLC25A4)

1.5 Protein-protein interaction

Zoltan Arany et al, October 2019, Nature



2.1 Conservative amino acid analysis 

 Sequence Alignment



2.2 Conservative amino acid analysis 

 Sequence Alignment: Homo sapiens vs Bos taurus



2.3 Phylogenetic Tree

UPGMA ML MEM

NJ MP



 UPGMA Method

2.4 Optimization of the ANT tree 
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3.1 Swiss-Prot information of ANT1 

Only P02722 has structure information at experimental level  



3.2 Structure representation of ANT1  
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3.3 1OKC.pdb

Front view Bottom view



3.4 Structure movie



3.5 Structural composition of 1OKC 

Type Description Note 

CLASSIFICATION Transport protein

CAVEAT CXT A 401 WRONG CHIRALITY AT ATOM C1 Warning

SOURCE Cattle (Taxid: 9913) ; Organ: Heart; Tissue: Muscle

EXPDTA X-Ray Diffraction

REVDTA 29-JAN-14; 24-FEB-09; 07-NOV-03

JRNL PMID:14603310 

SEQRES 297 residues No “MET”

HET 1 CXT (C31 H46 O18 S2)

3 CDL (C81 H156 O17 P2 2-) 

2 LDM (C17 H36 N2 O2) 

4 PC1 (C44 H88 N O8 P) 

83 HOH (H2 O) 

HETNAM CATR: Carboxyatractyloside

CDL: Cardiolipin

LDM: 3-Laurylamido-N,N'-Dimethylpropylaminoxyde

PC1: 1,2-Diacyl-SN-Glycero-3-Phosphocholine

HELIX 17 Helix

ATOM 2254 (Protein) + 433 (HET) =2687



3.6 Protein contact potential



3.7 Protein-ligand interaction

Six residues in ANT1 form 

hydrogen bonds with ligand 

CATR
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Overview of inhibitory sites of  

ANT1 with ligand BKA 

(Bongkrek acid)



3.8 Similarities and differences between ATP and BKA 

BKA

ATP

CATR



3.9 5 Å residues around the ligand



3.10 Transport activity-related residues 



3.11 ANT1 in human 
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