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Introduction Homology modeling
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|
Selection of the 10

 Generation of a 3D model of a protein with an unknown
structure (‘target’) based on an experimentally determined
structure of a homolog protein (‘template’)3.

Creatine is a crucial metabolite that plays a fundamental role in ATP homeostasis in tissues with high-
energy demands. The creatine transporter (CreaT, SLC6A8) belongs to the solute carrier 6 (SLC6)

transporters family, and more particularly to the GABA transporters (GATs) subfamily. Understanding the best models / |
molecular determinants of specificity within the SLC6 transporters in general, and the GATs in particular 100 loop refinement e The .protocol generally mcIuc.JIes several step.s (C:f- flow chart)
is very challenging due to the high similarity of these proteins. eI CEYAN @Ak ranging from template selection to model validation.
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* We modeled the CreaT transporter in the outward open and
occluded conformation

. Finding key structural features involved in binding selectivity for CreaT using structure-based Visual inspection * We included a loop refinement procedure to optimize this
computational methods. TM10 insertion.
) Building reliable homology models using two templates : Main differences between the two conformations :
= the human serotonin transporter (hSERT)— outward open conformation . a tilting of two broken helices TM1 and 6 on the
—> the prokaryotic leucine transporter (LeuT)? — occluded conformation extracellular side,
* a flipping of the conserved Tyrosine 148 (hydrophobic
Templates : hSERT and LeuT extracellular lid).
=> Significant increase of the binding site volume,* i.e. 285
 LeuT and hSERT share 21% and 44% sequence A3 in the outward occluded conformation vs. 1293 A3 in the
identity with human CreaT respectively outward open conformation.

e Similar“LeuT-fold”
e Use the gated-pore mechanism
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Docking studies

4

Three-dimensional structure of LeuT, (PDB ID 2A657)
from side and top view respectively. Gated-pore mechanism of transport’e° -

Creatine

Sequence alignments

LeuT 396 -LNKSILD EMDIFWAG - T IGVVFFGLMEL IIFFW I -
SLC6A4 (SERT) 484 GG AIVVKLL EYAT-GPAVLTVAL IEAVAVSWF
SLC6A3 (DAT) 467 GG IYVF TLLDHFAA -G TS ILFGVL IEA IGVAWF
SLC6A2 (NET) 464 GG I¥VL TLLD TFAA -G TS ILFAVLMEA IGVSWF ~
SLC6A6 (TauT) 450 GGMYVFQLEDYYAASGVCLLWVAFFECFV IAW I
SLC6A8 (CreaT) 465 GGMYVFQLEDYY¥SASGTTLLWQAFWECVVVAWY Gamma-GBA
SLC6Al (GAT1) 442 GG INVFKLFD YYSASGMSLLFLVFFECVS ISWF = '

SLC6A13 (GAT2) 438 GEGMY¥VFQLFD YYAASGMCLLFVA IFESLCVAWY
SLC6All (GAT3) 458 GGMY¥ IFQLFDISYAASGMCLLEFVA IFEC IC IGWV
SLC6A12 (BGT1) 443 GGMY IFQLFD|/Y¥AS|sG ICLLFLSLFEVVC ISWV
SLC6A9 (GlyTl) 519 AG I¥WLLLM AA-SFSLVV ISC IMCVA IMII
SLC6A5 (GlyT2) 567 GG I¥MFQLVD TYAA -S¥ALV IIA IFILVG ISYV
SLC6A14 469 AG IYWVHL IDHFCA -GWG IL IAA ILELVG IIW I
SLC6A7 (PROT) 445 GEMYWLVLLDDY¥SA -SFGLMVVV ITTCLAV TRV
SLC6A20 452 AGN¥WED IFND¥AA - TLSLLL IVLVEIAVC Yv

* Induced fit docking of known CreaT ligands in the occluded conformation to rationalize biological
activities.

» An optimal length of carbon linker (4.5-5 A) seems necessary between the guanidine and carboxylate
groups to establish hydrogen bonds with respectively Cys 144 and Gly 71 and the Na*.

SLC6A15 (BOAT2) 516 SGNY¥FV TMFDDY¥SA - TLPLL IVV ILEN IAVCFEV
SLC6A17 (NTT4) 515 SGNYEV TM FiD YSA-TLPLTL IV ILEN IAVAW I
SLC6A19 (BOAT1) 477 SGO¥WLSLLD|/SYAG -S IPLL IIAFCEMESVVYV
SLC6A18 (BOAT3) 463 SGNY¥WLE IFDNFAA-SPNLLMLAFLEVVGVVEV
SLC6A16 (NTT5) 523 SGS¥F IRLLSDY¥W I-VEP IIVVVVEETMAVSWA

Conclusions

* Our homology models provide structural insight into the structural determinants
characterizing the substrate selectivity of CreaT.

 The presence of a t-helix in TM10 provides a specific packing of the binding site.

* Screening large virtual libraries would allow to validate our binding mode hypothesis.

The sequence alignments of the SLC6 family reveals n-helices were identified at distinct
an additional amino acid in TM10 of all the GATs positions in the templates LeuT (cyan) and
subfamily, suggesting the presence of a m-helix. SERT (red).
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