[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.22034/11.4.54 ]

Research Article gy Al

Nova Biologica Reperta 11(4): 54-66 (2025) ) Pl 50 g sleaisl
_ , (VF2¥) 55 JIOF Slio F o )lods ) ) al>

Print ISSN: 2423-6330/0Online ISSN: 2476-7115 s Eals o L

https://nbr.khu.ac.ir; Kharazmi University Press; P87 =

23905 GreudaS o U 3l pudl 5 135939595 915 - UDP 0,89 35| dus JisiSon 53 andllas
29310 Cwglio yo g0 LS

S . \ E N .
' o oLl (LS5 59y Gremo i po 7 S il
Oyl 0 e ol § 09,8 i olKiils
chamani@yazd.ac.ir e 4l :lilKe Jgiumo

ol a3 Gois el gl Ceaglio 1Yo 5| 5y (UGT) gl il s 5iasSslS-UDP 35 4y ey 51 Lansgs Uog oy Jlod o oukaS
sl Slawd g5ladan (g, 4o b o5l sl 0g 5LS 59 oS oo L UGT2B7 s UGT1A3, UGTIAL slag 5l iSon (o)
595 ol PYRX 0.8 15300 15 alagary J5Sso SiSTs (55l 0 odly jo Pubchem ol ol 51 5les’ (59,5 0aiiSjlen Yo v sl g 0
Olsiean o)1 @iy 5 Jaz 9marme 50 o () Jlail 5 15,0 sloaislal 5 <o ye a0 RMSD 5 Jlail (5551 n pisite pobol 2 o puSleaS
o) sl (5,5 5 039 oz 1 b olSyl (sloaiaslnl a g Jo ol JLasil o &5 sioks sl glis i 25 mo o dow ) oo sl g
5 4t yie 3y oo UGT sl 5T Lo WoosiiS oo (il (Jloiol (psslonissS 915 45 0.5 sloiin olyisn 052 50 w3l 59 51 i siie UGTIAT o,
£ et i Gl 5 sl O3 ys Bl 3 6 S ol 90 5 (21910 sl dlaml 5 (53 (05 5l il g Bl gl 109 e L1
23l 690 Wi UGT ol g bousiS e ol e L3I (2Ktalojl (gm0 0l

in silico « 5,5 cwglic UGT (glagy 5T« JoSge SiSls (6 jludns 1 guudS sloojlg

Studying the interaction of three isoforms of UDP-
glucuronosyltransferase with tyrosine kinase inhibitors effective in

drug resistance
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Abstract. Deactivation of drugs by enzymes, especially UDP-glucuronosyltransferases (UGT), is a reasons for
resistance. The aim of this study was to investigate the interaction of UGT1A3, UGT1A1 and UGT2B7 enzymes with
tyrosine kinase inhibitors. The structure of enzymes was made by homology modeling method and the structure of 300
tyrosine kinase inhibitors was obtained from Pubchem database. Molecular docking simulation was performed by PyRx
0.8 software and the complexes were sorted based on the most negative binding energy and zero RMSD and the amino
acids involved in the binding were analyzed. In total, forty-five drugs were introduced as possible substrates of these
three enzymes. The results showed that the binding site of these drugs were to the amino acids of the active site of the
enzymes and the binding energy of the ligands to UGT1A1 was more negative than the other two enzymes. It can be
suggested that the possible glucuronidation of these inhibitors by UGT enzymes can lead to two important events: first,
their rapid removal from the blood circulation and creating drug resistance, and second, preventing bilirubin
glucuronidation and increasing serum bilirubin level. Therefore, laboratory investigation of the relationship between
these inhibitors and UGT enzymes can be necessary.
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Tablel. Names of tyrosine kinase inhibitors owing the most negative binding energy in the interaction with UGT1A1

Pubchem CID Name Binding energy
(Kcal/mol)
44603533 Merestinib -11.7
53380437 Itacitinib -11.7
89670174 Lifirafenib -11.7
16063245 Radotinib -11.6
51038269 Olverembatinib -11.6
11387605 Bafetinib -11.6
24956525 TKI -11.5
156538665 BLU-945 -11.3
46215462 Bemcentinib -11.1
5291 Imatinib -11.1
89884852 Vodobatinib -11.1
118480924 Luxeptinib -11
51039094 Tucatinib -11
73388818 Rilzabrutinib -11
86567195 Fenebrutinib -11
11167602 Regorafenib -10.6
216239 Sorafenib -10.4
208908 Lapatinib -10.2
10113978 Pazopanib -10.1
11707110 Trametinib -10
24821094 Ibrutinib -9.7
135423438 Nintedanib 9.4
44462760 Dabrafenib -9
wwigieny b o33 4 UGT2B7 45 (F Jgozr) casls cowisilngS cowitss ity 4 UGTIA3 o3l
O iy s TR CEP-TI981 oy 8 L Jlal ey el s dssledsS o desnoil

57/6Y


http://dx.doi.org/10.22034/11.4.54
https://system.khu.ac.ir/nbr/article-1-3705-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.22034/11.4.54 ]

Chamani. interaction of UGT enzymes with tyrosine kinase inhibitors S iy sl 00 lae LUGT slo 3l (iiSan . e

&5l eizmen 9 09 UGT2B7  UGTIA3 L Ll Jlasl Slasl 550 IS jsbas (¥ Jeaz) ol olai |, Jlasl 5,1
D9 S 550 w3l g0l UGT2B7 L Ll Jlas! 58 5 St UGTIATL b LS 59,00 (sbvoaisS )l

Azl UGTIAZ b jaSan 5o 1y dlasl 6551 o 5 siin o5 (S5LS 0p50 slaeniS lge ol =¥ Jor
Table2. Names of tyrosine kinase inhibitors owing the most negative binding energy in the interaction with UGT1A3

Pubchem CID Name Binding energy
(Kcal/mol)
24826799 Ponatinib -10.9
25171648 Tepotinib -10.9
24889392 Quizatinib -10.8
644241 Isopropylthioquinazoline -10.8
129073603 Pralsetinib -10.5
25141092 Entrectinib -10.4
46216796 Pacritinib -10.3
59215954 Vorolanib -10.3
11387605 Befetinib -10.3
49806720 Alectinib -10.1
25102847 Cabozantinib -10.1
46848036 Flumatinib -10.1
56960363 Ensartinib -10.1
72734520 Avitinib -10.1
57335384 Rociletinib -10.0
208908 Lapatinib 93
24821094 Ibrutinib -9.1
11167602 Regorafenib -8.4
11707110 Trametinib -7.6
216239 Sorafenib -6.6
10113978 Pazopanib -5.7
44462760 Dabrafenib -5.1
135423438 Nintedanib -5
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Table3. Names of tyrosine kinase inhibitors owing the most negative binding energy in the interaction with UGT2B7

Pubchem CID Name Binding energy
(Kcal/mol)
46215462 Bemcetinib -10.5
86567195 Fenebritinib -9.9
11751922 CEP-11981 -9.9
24956525 TKI -9.7
118480924 Luxeptinib -9.6
89670174 Lifirafenib -9.6
137535407 SPH5030 -9.5
49806720 Alectinib 94
11485656 Linifanib 94
54760385 Ruserontinib 94
16063245 Radotonob 94
44467821 4SC-203 -9.3
11387605 Bafetinib 9.3
56947515 Panulisib 9.3
91663352 Seralutinib 9.2
135423438 Nintedanib -8.5
24821094 Ibrutinib -8.2
11707110 Trametinib -7.8
10113978 Pazopanib -7.2
216239 Sorafenib -5.8
11167602 Regorafenib -5.5
44462760 Dabrafenib -53
208908 Lapatinib -5
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Figure 1. UGT1A1 enzyme interaction with A) Merestinib B) Itacitinib C) Lifirafenib. The structure of the ligands is
shown in the middle of each image and the amino acids of the enzyme are shown around it. Interactions were checked
with Discovery Studio software and its image was saved.
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Figure 2. Interaction of UGT1A3 enzyme with A) Penatinib B) Tepotinib C) Quizatinib. The structure of the ligands is
shown in the middle of each image and the amino acids of the enzyme are shown around it. Interactions were checked
with Discovery Studio software and its image was saved.
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Figure 3. Interaction of UGT2B7 enzyme with A) Bemcetinib B) Fenbritinib C) CEP-11981. The structure of the
ligands is shown in the middle of each image and the amino acids of the enzyme are shown around it. The images were
prepared by Discovery Studio software.
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