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1.1 Introduction of ANT: ADP/ATP carrier
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1.2 Function of ANT
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1.3 ANT related human diseases

TABLE 1: Ant-associated human diseases.

Disease Mutation Pathogenic Mechanism Characteristics
AOD | [98P Adult/late-onset, mitochondrial

antl™", ant1™,
JPEO DG AP Membrane stress; altered myopathy; muscle weakness
: 1 , al , : o

o transport properties (especially in the eyes); sensory

antl . .

ataxia; mtDNA deletions
. L Reversed ADP/ATP exchange by The adaption to intratumoral
Cancer Overexpression of Ant2 e
Anf2 hypoxia of cancer cells
. . . : Adult-onset disease, muscle

Deletions of subtelomeric DUX4 overexpression; possibly -
FSHD . weakness in face, shoulders, and

repeats on chromosome [V ANTI overexpression o

hips, oxidative stress
Mitochondrial ANTI null mutations [Defect in nucleotide transport] (Cardiomyopathy, myopathy,
1'1'1y'opathy and i Defect in nucleotide transport exercise intolerance, and lactic
cardiomyopathy antl other mechanisms? Qaadosm
: Mutation in AGK affectin (o : )

Senger’s ) - 8 . : Cardiac hypertrophy, mitochondrial

Ant biogenesis leads to [Defect in nucleotide transport] o
syndrome dnyopathy, cataracts, lactic acidosis

depletion of Antl
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1.4 Recent Progresses on ANT Study

The dynamics of the mitochondrial ADP/ATP carrier

View from the outside View from the matrix

Kunji et al, December 2018, Cell

ANTEH H ¥z ThhE

Yuriy Kirichok et al, July 2019, Nature



1.5 Protein-protein interaction

ANT deletion,

ANT wild type disease-causing mutation
g Y MEEEON - Zoltan Arany et al, October 2019, Nature
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2.2 Conservative amino acid analysis

O Sequence Alignment: Homo sapiens vs Bos taurus

Range 1: 1 to 298 Graphics

Score Expect Method Identities Positives Gaps

588 bits(1515) 0.0  Compositional matrix adjust. 286/298(96%) 291/298(97%) 0/298(0%)

Query 1 MSDQALSFLKDFLAGGVAAAISKTAVAPIERVKLLLQVQHASKQISAEKQYKGIIDCVVR 66
M D A SFLKDFLAGGVAAA+SKTAVAPIERVKLLLQVQHASKQISAEKQYKGIIDCVVR
Sbjct 1 MGDHAWSFLKDFLAGGVAAAVSKTAVAPIERVKLLLQVQHASKQISAEKQYKGIIDCVVR 66

Query 61  IPKEQGFLSFWRGNLANVIRYFPTQALNFAFKDKYKQIFLGGVDRHKQFWRYFAGNLASG 120
IPKEQGFLSFWRGNLANVIRYFPTQALNFAFKDKYKQ+FLGGVDRHKQFWRYFAGNLASG
Sbjct 61  IPKEQGFLSFWRGNLANVIRYFPTQALNFAFKDKYKQLFLGGVDRHKQFWRYFAGNLASG 120

Query 121 GAAGATSLCFVYPLDFARTRLAADVGKGAAQREFTGLGNCITKIFKSDGLRGLYQGFNVS 18@
GAAGATSLCFVYPLDFARTRLAADVGKGAAQREF GLG+CI KIFKSDGLRGLYQGFNVS
Sbjct 121 GAAGATSLCFVYPLDFARTRLAADVGKGAAQREFHGLGDCIIKIFKSDGLRGLYQGFNVS 180

VQGIIIYRAAYFGVYDTAKGMLPDPKNVHI VSWMIAQ+TAVAGLVSYPFDTVRRRMMM

Query 181 VQGIIIYRAAYFGVYDTAKGMLPDPKNVHIIVSNMIAQT]TAVAGLVSYPFDTVRRRMMM 240
Sbjct 181 VQGIIIYRAAYFGVYDTAKGMLPDPKNVHIFVSWMIAQSWTAVAGLVSYPFDTVRRRMMM| 240

QSGRKGADIMYTGTVDCWRKIAKDEGY KAFFKGAWSNVLRGMGGAFVLVLYDEIKK+V

Query 241 QSGRKGADIMYTGTVDCNRKIAKDEE[K&FFKGAWSNVLRGMGGAFVLVLYDEIKKFV 298
SGRKGADIMYTGTVDCWRKIAKDEGRKAFFKGAWSNVLRGMGGAFVLVLYDEIKKYV 298

Sbjct 241




2.3 Phylogenetic Tree
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2.4 Optimization of the ANT tree

v UPGMA Method
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3.1 Swiss-Prot information of ANT1
L L L - L 20

Q27238 ADT1_AMOGA ﬁ ADP,ATP carrier protein 1  AGAP006782 Anopheles gambiae (African malaria
- mosquito)

P31167 ADT1_ARATH ﬁ ADP,ATP carrier protein 1, AAC1 ANT1, At3g08580, Arabidopsis thaliana (Mouse-ear cress) 381
- mitochon... F17014.5

P02722  ADT1_BOVINM ﬁ ADP/ATP translocase 1 SLC25A4 ANT1 Bos taurus (Bovine) 298

G5ECSE  ADT1_CAEEL ﬁ A disintegrin and adt-1 C02B4.1 Caenorhabditis elegans 1,461
. metalloproteinase...

022342 ADT1_GOSHI ﬁ ADP,ATP carrier protein 1, ANT1 Gossypium hirsutum {Upland cotton) 386
N mitochon... {(Gossypium mexicanum)

P12235 ADT1_HUMAM ﬁ ADP/ATP translocase 1 SLC25A4 ANT1 Homo sapiens (Human) 298

FO4709  ADT1_MAIZE ﬁ ADP,ATP carrier protein 1,  ANT1 ANT-G1 Zea mays (Maize) 387
. mitochon...

P48962  ADT1_MOUSE !i ADP/ATP translocase 1 Slc25a4 Ancl, Antl Mus musculus (Mouse) 208

046373  ADT1_RABIT ﬁ ADP/ATP translocase 1 SLC25A4 ANT1 Oryctolagus cuniculus (Rabbit) 298

Q05962 ADT1_RAT ﬁ ADP/ATP translocase 1 Slc25a4 Antl Rattus norvegicus (Rat) 298

P25083 ADT1_SOLTU ﬁ ADP,ATP carrier protein, ANT Solanum tuberosum (Potato) 386
. mitochondr...

Q41629 ADT1_WHEAT ﬁ ADP,ATP carrier protein 1, ANT-G1 Triticum aestivum (Wheat) 331
- mitochon...

FO4710 ADT1_YEAST !i ADP,ATP carrier protein 1  AAC1 YMROS6C, Saccharomyces ceravisiae (strain ATCC 305

Only P02722 has structure information at experimental level



3.2 Structure representation of ANT1




3.3 10KC.pdb

Front view Bottom view




3.4 Structure movie




3.5 Structural composition of 10KC

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 018 S2)
3 CDL (C81 H156 O17 P2 2-)
2 LDM (C17 H36 N2 02)
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

ARG79 - Helix7

ASNS7 - Helix7

LYS91 - Helix7 ™
ARG187 - Helixlil 3
ARG231 -  Helix13
ARG234 -  Helix13

N \, H3
Six residues in ANT1 form Overview of inhibitory sites of
hydrogen bonds with ligand ANT1 with ligand BKA

CATR (Bongkrek acid)



3.8 Similarities and differences between ATP and BKA
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3.9 5 A residues around the ligand
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3.10 Transport activity-related residues

v
R
Natural variant: vaR 078072, 235 R - Gin MTDPS12A; severely decreased function in ADP transport.
¢ 1 Publication v Corresponds to variant dbSNP:rs886041082
Ensembl, ClinVar.
Natural variant! AR 078073 236 R — P in MTDPS12B; loss of function in ADP transport.

# 2 Publications v Corresponds to variant dbSNP:rs770816416
Ensembl, ClinVar.



3.11 ANT1 in human

P12235 (ADT1_HUMAN) Homo sapiens (Human)
ADP/ATP translocase 1 % UniProtkBZ InterPro® STRING®

298 aa; Sequence (Fasta) i Identical sequences: Homo sapiens: AOA0S2Z3H3; Pongo abelii: H2PEV7; Pan troglodytes: KTAY97; Gorilla gorilla gorilla: AOA212YVCO; Macaca nemestrina:
AOA2K6CBR7; Macaca mulatta: F6QA37; Macaca fascicularis: AOA2K5V3Q3; Cercocebus atys: AOA2KSMMJ7; Rhinopithecus roxellana: AOA2K6Q1WS5; Rhinopithecus bieti: AOA2K6L1C9

1o0kc.1.A ADP, ATP CARRIER PROTEIN

HEART ISOFORM T1
P12235 W
nenoriiel; 5208k Iy Seq Identity 96.28%
Seq Similarity 0.60

2 x CARDIOLIPIN )

1 x 1,2-DIACYL-SN-GLYCERO-3-
PHOSPHOCHOLINE

- 1 x CARBOXYATRACTYLOSIDE &)
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DIMETHYLPROPYLAMINOXYDE &

= SMTL Version 2019-12-12
- Download Model 2
-~
Model Quality Estimate v
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