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Bioinformatics analysis and validation of the interaction between PML protein and TAB1

protein

CHENG Jiacong', LI Zhihui', LIU Yao', LI Cheng’, HUANG xin’, TIAN Yinxin', SHEN Fubing'
'School of Laboratory Medicine, *School of Pharmacy, Chengdu Medical College, Chengdu 610500, China

Abstract: Objective To analyze the interaction between PML protein and TAB1 protein using bioinformatic approaches and
experimentally verify the results. Methods Using Rosetta software, a 3D model of TAB1 protein was constructed through a
comparative modeling approach; the secondary structure of PML protein was retrieved in the PDB database and its crystal
structure and 3D structure were resolved. Zdock 3.0.2 software was used to perform protein-protein docking of PML and
TAB1, and the best conformation was extracted for molecular structure analysis of the docking model. The interaction between
the two proteins was detected using immunoprecipitation in a-MMC-treated M1 inflammatory macrophages. Results When
6IMQ of PML was used as the docking site, PML protein formed 3 salt bridges, 6 hydrogen bonds and 6 hydrophobic
interactions with TAB1 proteins; when 5YUF of PML was used as the docking site, PML protein formed 1 hydrogen bond, 3
electrostatic interactions and 9 hydrophobic interactions with TAB1 proteins, and both of the docking modes formed good
molecular docking and interactions. In the M1 inflammatory macrophages treated with a-MMC for 4 h, positive protein bands
of PML and TAB1 were detected in the cell lysates in PML-IP group. Conclusion PML protein can interact strongly with TAB1

protein.
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Tab.1 Sequence information of the target protein

Protein Protein sequence information

>NP _006107.1 TGF-beta-activated kinase 1 and MAP3K7-binding protein 1 isoform alpha [Homo sapiens]
MAAQRRSLLQSEQQPSWTDDLPLCHLSGVGSASNRSYSADGKGTESHPPEDSWLKFRSENNCFLYGVFNGY
DGNRVTNFVAQRLSAELLLGQLNAEHAEADVRRVLLQAFDVVERSFLESIDDALAEKASLQSQLPEGVPQH
QLPPQYQKILERLKTLEREISGGAMAV VAVLLNNKLY VANVGTNRALLCKSTVDGLQVTQLNVDHTTENED
ELFRLSQLGLDAGKIKQVGIICGQESTRRIGDYKVKYGYTDIDLLSAAKSKPITAEPEIHGAQPLDGVTGFLVL
MSEGLYKALEAAHGPGQANQEIAAMIDTEFAKQTSLDAVAQAVVDRVKRIHSDTFASGGERARFCPRHEDM
TLLVRNFGYPLGEMSQPTPSPAPAAGGRVYPVSVPYSSAQSTSKTSVTLSLVMPSQGQMVNGAHSASTLDEA
TPTLTNQSPTLTLQSTNTHTQSSSSSSDGGLFRSRPAHSLPPGEDGRVEPYVDFAEFYRLWSVDHGEQSVVTAP
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Fig.1 Secondary structure prediction of the target protein TABI.
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Fig.2 Three-dimensional structure model of TAB1 protein.
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Fig.3 Three-dimensional structure model of the ligand protein PML.
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Tab.2 Energy value of the protein-protein docking results

No. Conformation ID Energy

posel complex_1 1322.214
pose2 complex_2 1282.055
pose3 complex_3 1216.260
pose4 complex_4 1204.665
pose5 complex_5 1188.547
pose6 complex 6 1175.859
pose7 complex_7 1171.583
pose8 complex 8 1157.472
pose9 complex_9 1156.579
posel0 complex_10 1151.923
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Fig.4 Cluster analysis of the binding sites of the target protein TAB1 and ligand protein PML
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Fig.5 Interaction map of the target protein TAB1 and the ligand protein PML (6IMQ) (posel).
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Tab.3 Interaction mode between the target protein TAB1 and the ligand protein PML(6IMQ)

Interaction pair of TAB1-PML Distance (A) Category Types
ARGS57:NH2-GLU153:0E1 3.63 Hydrogen Bond; Electrostatic Salt Bridge
ASP483:0D1-ARG120:NH1 2.46 Hydrogen Bond; Electrostatic Salt Bridge
ASP483:0D2-ARG120:NH2 2.89 Hydrogen Bond; Electrostatic Salt Bridge
ASN176:ND2-GLN156:0 3.02 Hydrogen Bond Conventional Hydrogen Bond
SER469:0-SER119:0G 2.44 Hydrogen Bond Conventional Hydrogen Bond
HIS25:0-ARG131:NH2 3.20 Hydrogen Bond Conventional Hydrogen Bond
GLY280:CA-LYS160:0 3.76 Hydrogen Bond Carbon Hydrogen Bond
SER469:CB-SER119:0G 3.55 Hydrogen Bond Carbon Hydrogen Bond
ASN176:N-TRP157 3.76 Hydrogen Bond Pi-Donor Hydrogen Bond
PHE365:CA-PHE158 3.84 Hydrophobic Pi-Sigma
PHE63-TRP157 4.16 Hydrophobic Pi-Pi T-shaped
PHEG63-TRP157 4.57 Hydrophobic Pi-Pi T-shaped
LEU26-ALA154 4.29 Hydrophobic Alkyl
HIS25-ALA154 5.01 Hydrophobic Pi-Alkyl
LEU26-PHE158 4.57 Hydrophobic Pi-Alkyl

6 ¥R EHE TABl 5SEEERPML(SYUR) &R BBRESE

Fig.6 Cluster analysis of the binding sites of the target protein TAB1 and the ligand protein PML(5YUF).

E7 $AREHTAB1 SEEERPML(SYUF)EE(ERE(posel)
Fig.7 Interaction between the target protein TAB1 and the ligand protein PML (5YUF) (posel).
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Tab.4 Interaction mode between the target protein TAB1 and the ligand protein PML(5YUF)

Interaction pair of TAB1-PML Distance (A) Category Types
ASP458:0D2-ARG56:NH2 4.52 Electrostatic Attractive Charge
GLU486:0E1-LYS68:NZ 5.34 Electrostatic Attractive Charge
ASP494:0D1-THR75:0G1 2.57 Hydrogen Bond Conventional Hydrogen Bond
TYR481-LYS65:NZ 4.65 Electrostatic Pi-Cation
LEU461-LEU55 5.03 Hydrophobic Alkyl
VAL482-PRO67 5.16 Hydrophobic Alkyl
ALAA485-LEU69 5.47 Hydrophobic Alkyl
ARG489-LEU69 4.07 Hydrophobic Alkyl
LEU490-PRO67 5.08 Hydrophobic Alkyl
TYR481-CYS66 5.40 Hydrophobic Pi-Alkyl
PRO389-PHES2 4.97 Hydrophobic Pi-Alkyl
LEU461-PHES4 4.79 Hydrophobic Pi-Alkyl
VAL493-HIS74 4.97 Hydrophobic Pi-Alkyl
J3(LAPML [ SYUF XL ) , PR 2
S NS > AN T RAFI5 XA T A AR . Rosetta 2K
S &S 8, P U RTRA TR S BT RE ™ SORBLRACH T X 3

PML | s s s nuoooo

TAB1 _ S W - 55 000

Bactin |- S W (12 000

E8 PMLEH 5 TABI &AM ERENTHMER
Fig.8 Western blotting of PML protein and TAB1
protein in a-MMC-treated M1 inflammatory
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Fig.9 Immunoprecipitation results of PML protein and TAB1 protein in a-MMC-treated M1 inflammatory macrophages.
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