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 Abstract: P-glycoprotein, an energy-dependent efflux pump in the ABC transporter family, exports
xenobiotics from cells and is encoded by the ABCB1 gene. It has 1280 amino acids, with 27 identified
missense mutations affecting hydrophilicity, flexibility, and stability. Analyses using ProtScale, PDB data
(7A65), AlphaFold (AF-P08183), and DynaMut revealed that these mutations generally increase
hydrophilicity and flexibility while causing more destabilizing than stabilizing effects. Such changes can
Impact drug transport, complicate medication dosing, and compromise physiological functions.

[ Amino acid position 14 15 16 17 18 20 21 22 43 44 45 79 80 81 88 89 90
Wild typ 0.467 0.413 0.360 0.363 0.383 0.430 0.463 0.480 0.463 0.427 0.380 0.377 0.377 0.393 0.393 0.393 0.423
. I I I O u ‘ l O I I Allelic form 0.483 0.430 0.397 0.383 0.403 0.447 0.480 0.497 0.480 0.443 0397 | 0437 = 0437 0453 0.440 0.440 0.470
Amino acid position 102 103 104 182 183 184 260 261 262 399 400 401 491 492 493 565 566 567
Wild type 0.430 0.387 0.307 0.463 0.473 0.500 0.393 0.450 0.477 0.380 0.413 0.480 0.497 0.523 0.497 0.503 0.457 0.417
. - . llelic for 0.450 0.407 0.327 0.480 0.490 0.517 0.370 0427 0.453 0.363 0.397 0.463 0.437 0.463 0.437 0.493 0.447 0.407
I -gl y Coprot‘ !1 I I IS a I l ‘ ! I l ‘ !rg y -d‘ !p‘ ! I I d‘ ! I It ‘ !fl I u >< pu I I lp 1 I l tI I ‘ ! Amino acid position 592 593 594 598 599 600 661 662 663 668 669 670 800 801 802 828 829 830
Wild type 0.453 0.460 0450 || 0403 0453 0403 0.463 0.447 0.453 0.493 0.500 0523 | 0463 0470 0403 0.453 0.453 0.503
" . u llelic form 0.393 0.400 0.390 0430 0480 0430 0.517 0.500 0.507 0.433 0.440 0.463 0.433 0.440 0.373 0.430 0.430
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the ABCB1 gene. It consists of 1280 amino acids, including
an active site of 60 amino acids, with the N- and C-terminal
regions being 43% identical. It translocates xenobiotics
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Fig. 2: Tables containing data on flexibility profile changes

from the inside to the outside of cells and is expressed in . —wildtype - e
tissues like the nerve, kidney, liver, intestines, testes, and g 5 | P
placenta, playing a key role in reducing drug accumulation g /
in multidrug-resistant cells. g 2 | :
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Within the 1280 amino acid sequence of P-glycoprotein, 27 “ aminoseidpostion. - ——wild type - e
missense mutations have been identified. Analyses of ° . |
hydrophilicity, flexibility, and structural stability were z ) /\ : -

conducted using ProtScale, PDB data (code 7A65), and the 5o £,

AlphaFold model (AF-P08183). Mutation effects on e \/]\ "

stability were assessed with DynaMut. N
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Following an analysis of the regional hydrophilicity of P- —— S
glycoprotein as influenced by observed mutations, it was NTED ~ ndisponibit B —
determined that these mutations lead to an increase in N210 Indlsponibit 0.07
hydrophilicity and enhanced flexibility. In the evaluation of MaoT inaisponioit o
stability variations induced by amino acid mutations in the e o7 SRY
P-glycoprotein structure, both stabilizing and destabilizing Ra92G 0.55 0.1
effects were noted. However, it was observed that Loozr incisponibit oy
destabilizing  mutations  predominantly  outweigh vso1M o.09 0.24
stabilizing ones, as evidenced both in the experimentally e o0 “or0a
determined structure and in the AlphaFold model. A9ST 038 -0.65
Q1107P -0.15 -0.13
. C O n Clus 1 O nS Fig. 4: Table containing stability changes of P-glycoprotein

P-glycoprotein is essential for absorbing, transporting, and eliminating xenobiotics. Amino acid mutations that change its
hydrophilicity and flexibility can affect molecule interactions and compromise structural stability, potentially impacting

drug dosing and its physiological functions.
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