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ATP-binding cassette, ABC transporter-type, signature and profile

ABC transporters belong 10 the ATP-Binding Cassette (ABC) superfamely wivch uses the hydrolysis of ATP 10 energize diverse biological
systems ABC transporters are mimmally constituted of two conserved regions: a highly consemned ATP binding cassette (ABC) and 3 less
conserved transmembrane domain (TMD) fihese regions can be found on the same protein or on two different ones, N C transporters
UNCOON as a aimer and therelorne are consuiuted of four domains, two ABC modules and two TMDs [1)

IME" 'nn",p-\'rw are involved in the expont of import of a wide vanety of substrates ranging from small 1ons (o macromolecules. [he major
T T T T T T T T T T I T T O T T I O oS lutive
domains are usually encoded by independent polypephdes (two ABC proteins and two TMD proteins) f‘!okar otic importers require

dJ""lonal exracytoplasmic binding proteins \. one of m_m: per _.s(ums)'ru function_ In contrast, export systems are involved in the extrusion

g s T yane components They are found in af iving organisms
some eukaryotic exporters encode the four domains on the

Aansoe |l

and in general the TMD is used to the ABC module in a vanety of combinations
Same DOy Repuce LHan (2 .95]

l The ABC module (approximately two hundred amino acid residues) 1s known to bind and hydrolvze ATP lrwre{.\v coupliing transport 1o ATP
hydrolysis in a large number of biological processes The cassefie is dupkcated in several sublamikes Jis primary sequence s highly
conserved, dispiaying a typical phosphate-binding i Y 3 xum binding site” Waker B. Besides
these two regeons, three others cons d mohis are p'e%r‘ m the AE! cassette the smtc'n voc;mn which contains a histidine op
postulated 10 polanze the attaching water molecuie for hydrolysis, the signature conserved motif (LSGGQ) specific 1o the ABC transporter
and the Q-mobf (between Walker A and the signature), which interacts with the y phosphate through a water bond The Walker A, Waker B
Q-oop and switch region form the nucleotide binding site [4.5.6]

The 3D structure of a monomenc ABC module adopts a stubby L.shape with two distinct arms (see <PDB 1B0U>). Armi (mainly B-strand)
contains Walker A and Walker B. The important residues for ATP hydrolysis and/or hmq"\: are located in the P-loop. The ATP-binding
pocket is located at the extremsty of arml. The perpendicutar armil contains mostly the o hecal subdomain with the signature motif It only
seems 10 be required for structural integnty of the ABC module Armil is in direct corlmrt with the TMD  The hinge between armi and armil
contains both the histidine loop and the QJoop, making contact with the y phosphate of the ATP molecule. ATP hydrolysis leadsto a
conformational change that could faciiitate ADP release. In the dimes the two ABC cassettes contact each other through hydraphobic
interachons at the antiparabiel B-sheet of arml by a two-fold axs [7.8.9.10.11,12]

Proteins known to belong to this family are classified in several funchonal subfamilies depending on the substrate used [E1)

All different types of transposiers with a functional attnbution are listed below (references are only provided for recently charadienzed
proteins)
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