[ Downloaded from nbr.khu.ac.ir on 2025-11-28 ]

[ DOR: 20.1001.1.24236330.1397.5.2.11.1]

[ DOI: 10.29252/nbr.5.2.168 ]

Nova Biologica Reperta 5 (2): 168-182 (2018) VEAVAY Y §5les o alo o i pole j0 (g slaazily

XIAP (35595 BIR3 5092 slao 81y (99 SlamTom! Hlgx vy & 10
990 Saolyd (83 ludands Wiy dy

#)Y

plige 025 5" Gt bl ulaxl s el

AAR\ZZALSES AL YZAR VARSI R WAL o VAR VA PP RAL L YA /A 4 Gt TP

O 63,8 8 03, gt o3 cp e 84Sl ¢ it S o3 8
Q\}L‘LA;JQJLJ;J@,}eg‘x‘éc}Jlﬁ&)}L&dﬁ&j};J‘f)ﬂr
mahnam.karim@sci.sku.ac.ir : oL J suw”

e o3 50l SR XIAP 55 ool (TAP 051515 st oitsig 30 5406 0 5 1o b 550 90T 00 ylge sla s slael 31 S XIAP 55, couke
o3 N abl 4 itee ) sba BIR3 sny 55 5 5l o3 o3 ol (Baculoviral IAP Repeat) BIR (a3 aw 85,5 5505 5 45 o0 5L 5507
3855 Jaze BIR3 & w515 o AVPI s SMAC 55 5 N BLL ain Tl gz &8 ol oionts 0La5 S o 5lga 1y 55T 5 258 oo Joae 8 Ll
2G5 S5 se $Salus (5l B EE Ve s s Lilous &S BIR3 (g 40 iz 10 s cpl 5o 5Ilely a0 1y 555 0T copl ol 5 S Hlga 1, 0T
15T et 63,51 3557 5 51y MMIPBSA) U3 o s 55 a0 3 (53151 (55 m SSGIG 355 51 s ok plonil &8T5 Sl oca Ty oSS
oS 313 DL s Az s ge g 20 L g (Salens ST gy b i (Kaler MMIPBSA 55 ol ks oslisl BIRS a3 4 bary
el 3 BIR3 s 5 badzy ol Ol (sbadi sy oy women ARPF s AKPW s ATPF 51 il jle dlasl 53T (6550 o0 28 b badizy o 200
,;\ﬂs;,'tm@u.méﬁ,@u%du;tdlﬂBlR3 o3 TYE 50 s ¥V SLL S YA 85 ¥V e 3 S KT s oSS
owdwl)n,mxugpgm&ﬁ);xﬁ@up&umﬁ;@u% Jsb 3 bz, ool Jlasl ;3 BIR3 s 1S GLodile Bb pgr s
Sy 5 i 033 ool 03 Lite Jbam s o AS e SIKET bakzy Lo b T anlie 5 (AVPD) b iz 4 S laizy ol VL (515 omen 5l e

s gn i Jlail b 1l el iy poler oSl s Sl T s skin 05 S

O o IV 3 53 o =0 W g (65l 5 ST g0 S 25 (ST s 1 S5 T (SIS (S0 319

Designing a new tetrapeptide to inhibit the BIR3 domain of the XIAP

protein via molecular dynamics simulations

Fateme Mirahmadi-Babahaidary & Karim Mahnam®2*
Received 13.7.2017/ Revised 17.02.2018/ Accepted 28.02.2018/ Published 20.09.2018

!Department of Biology, Faculty of Science, Shahrekord University, Shahrekord, Iran
2Nanotechnology Research Center, Shahrekord University, Shahrekord, Iran
*Correspondent author: mahnam.karim@sci.sku.ac.ir

Abstract. The XIAP protein is a member of apoptosis proteins family. The XIAP protein plays a central role in the
inhibition of apoptosis and consists of three Baculoviral IAP Repeat domains. The BIR3 domain binds directly to the N-
terminal of caspase-9 and therefore it inhibits apoptosis. N-terminal tetrapeptide region of SMAC protein can bind to
BIR3, inhibit it and subsequently induce apoptosis. In this study, fifteen tetrapeptides were docked into the BIR3 domain
and then 10 ns molecular dynamics simulations were performed on each of the BIR3-peptide complex obtained from
docking. MM/PBSA method was subsequently used to calculate the binding free energy of peptides to BIR3. The results
of MM/PBSA method were in good coordination with docking and existing expermental results. The results showed the
most potent peptides with the lowest binding free energy for binding to BIR3 included ATPF, AKPW and ARPF peptides.
Also, investigation of bonds between these peptides and BIR3 domain in the final structure of complexes showed that
Leu 307, Thr 308, Glu 314 and Tyr 324 of the BIR3 domain were essential for binding of peptides. Energy decomposition
results for binding these peptides to the BIR3 domain during MD simulation was inconsistent with previous results and
approved the roles of the same residues. The higher affinity of these peptides relative to native peptide (AVPI) and
comparing them with other peptides revealed that the existence of positive charge in the second position and the existence
of the aromatic group in the fourth position led to more binding affinity.
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Table 1. The name and sequence of the studied peptides and their experimental dissociation constant (Kp).
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Fig. 1. Root mean square deviation (RMSD) of BIR3 backbone during 10 ns MD simulation.
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Table 3. The average of total, potential and drift of total energy divided to average of total energy and temperature of
all systems during the last 4 ns of MD simulations in free BIR3 domain and complexes.
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Table 4. The average backbone RMSD values of BIR3 domain and peptides, the number of intramolecular hydrogen
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and BIR3 domain during the last 4 ns MD simulations in free BIR3 domain and complexes.
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Table 5. The distance of the center of mass of BIR3 domain and peptides, the area of below RMSF graph of BIR3, the
radius of gyration (Rg) of BIR3 domain, and the average of RMSD of zinc ion and its connected atoms and average of
the solvent accessible surface of the BIR3 domain during the last 4 ns of MD simulations in free BIR3 domain and

complexes.
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Table 6. The average of MM/PBSA binding free energies and electrostatic, Van der Waals, polar and non-polar
solvation contribution energies (kJ/mol) of peptides to BIR3 domain during the last 4 ns of MD simulation.
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Table 7. The average of binding energy contribution of peptide residues in binding to BIR3 domain (kJ/mol).
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