[ Downloaded from jhbmi.ir on 2026-06-10 ]

Ky Kl il Ani 350

PEvo 0 00- 11T oyl o jlasd i a0

L 5 Ceodw Sl ) aleo [ ta s Jle ]

300kl L P53 wiig 9 DNA & (Jlail (wogd 30 R213G g slamslio (w9

9 g0 Swoliyd (5 jluans
" Sox dougd FTodl 3 AT o ! (& 571 ol

ARVARVAT-RE[F =PI Y} A4/8/77 e Cdb o e

ol el oad plulis g ol 05 50 ol MISSENSE (clajins § Cowl joog ;5058 pw piigpn o P53 tdosile
Sory Siliwlio clalb o dlul )3 a5 cal 3)lg0 ol 5l (o R213G g oo samlive bl po 51 (o3b5 dlaxs 3 o yig>
28,8 )08 adllas 350 (J990 Seolind (s jlodnnds 5l ookl b v g 455 b dunlis 0 R213G imgh ol 3 0l i

&l ool 1TSR () PAD L L85l S s los 51 A 3055 «oies 655 PB3 (g s csdns s 5 (sl 3509,
ol39lp s it 5] osliol b JsS)ge Saalisd (g bk b 0303y M 4y 5l ol IV oilasdl, R213G i
b plul 1S5 )b 3 Gygo 4 g ailigl V0 @ae & TIP3P O Jas g AMBERIISB (co, (flie Y-V uSeg,S
A plosl Juols (slacs)siS31 5 69y 2 Jamsliy 551 5 gl glad RMSF RMSD (gla U]

oS ol s 95 0 R-248 dlox 3l 0sleudl o33L )3 (s plyidllas] yois el R213G g ol olis RMSF Ul 1gm U5
2] e (slaoblagdly b 5 lods gy ysosd cal 5 Yo=YV~ dalad 13 o dad Lol 0ifis s oo (5355 Waoilosdly o
S oo b 1y e ol B 03 g el (il Jamsliy (551 5 gmele Elad gl i a3

DS 2 (59 5t WIS o a2l & A8 o ple gl 5 ()Ml Dy ol jen 4, R21BG gz RMSF U1 2 g S doe
5,3 (glo3,u8 5l o JoSIge cudyd ;503 L P53

Sl (g 5lwans dmissense grEs P53 g oy (5 plydllas] ‘(RMSF) Oy Olaypo 1Sl dilyy :L‘bb)béﬁls
P99

dloen . J oS g0 $SCalys (g3l 3l eslind L PSS 55 DNA & st 55 55 R213G g (Slamlin gy 1 tangd (soni hosme 033 5 plgdl (5,1 18Lr sle
NN MA N S G s Dl S i)

Ol 0L (ol 13T ol g8 é;ﬁ(jig (P Gl 5 psle 0S5 (6 5o S 03 8 ¢ 09,58 (S35 byl lid )57
O1al 0 ¢ ol 5T o&ils 018 (K sk ¢ 5 (Slasrsld 5 e odSails (s glB s 5 055 soke slol «SCsle ) yil sy (557> Y
Ol €15 ¢ Dl 51 3T o3l €015 (K ke € 55 (Slacs 535 5 ke odSTRi1s (655133 05,8 olslinl

0315 8 dazea 1 J Ghumo o.\a..,.”s*

AFA/VFAD &ty Batio— VOVPARYANY ¢ ey S (oS 5) B g OLLS o 5 575 UL 0l 1w ydT

« Email: mtaghizadeh@Alumni.ut.ac.ir SYAYYL 559 1 led o sladie


https://jhbmi.ir/article-1-524-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

RULSEPIS

P53 (g, ;3 R213G Liga (sl amlio (o)

aS glaslas o [V] cewl Slays anil g Sloyd o
o ies anaib Kb &) o) Ken  Sabapathy
ar el 9 5095 S e o ol 0Skas bl ) 0¥
sla i il oo A Loyar [A] a8 slggin by
o293 slmosladl g9, ,» P53 (559, Missense
ool ali e ol De5 0 28l OY- , DNA & Jla!
&l OV- o silwJled 3 DNA & Jlasl regs cllad
{A] &S oo w1 1) y9055 )l

g oY ey el 93 o 3 OV (] 0 i
Li-) pydicw 4 Mo o8l 13 595 o staliie Slogus
o=Y ey ol ies LFS (Fraumeni syndrome
YL S ol sl pyptins (ol aa300 &) OF= (5 0]
o=l Caedl ol 4y &Sl (ol [R] 595 oo by 4 MG
Wl oty (srodody | (o «dS Bl 39 0)L3l (g
S 48 plaassdl oS cul cpl e cpl 3y50 53 0l
L dulie p3 35yl 1) g, ol 5l MISSENSE ips>
OBy > yinday 35 ) gy ool Mol &S olaaisly
O a8lsl oay (ol 4 it 5005 dbml g U s
e o 455 GOF(Gain-of-Function) b wus 5,Slkes
(b slaglyly) oier ool b 5l o oen
L] el snsle (8L adlisl joim (ool as L adl
L) Logiogr Ll e 53y 5 55555 ©lllas
23l 3929 Lagloyw gly il b 0= g (b sl )y
sl 00 AL YN L 5 a8 e o) 51 S
JB ol (gainanes 4 Slopy sl 4 S8 jlat
= gxaned g GOF ulul  0V= (g soins jl a9
it Al ol el aslyy by ga5 el
Sl aldlae (gl y bl imgi 545 R213G
1 g e 45 e Sl 4 cal 00 OBl JsSge
o)l Al Ay i gy Ssliwkio (cla b pus Sy
[Ve] ol oris

J9Sge Sy (gilwans S5l ookl Ly
Orope 5 OV (B9, 69) = S Clllas
Wl 48,5 Opgo (g (il i e SRR
DNA Jlal feogd duslie cas ) 5en s Bromley
S ecmesd opl 9 Y220C  cibige pyd o OV o (i g ol
adllas ol p3 00,8 eolawl JeSUge Sholisd (g5lwdnd
J3-Sge Saltnd (gilodnnd (slazlll 5l a3 jaseta

.

dosdle
WL poiy Lable lgis 4 45 OY= g y9eg8 105 0 ()
3 i 3 &5 sl (6y9095 0535k ()] (g me 940 o0
ol bl e Sl glaglbyw glgl plas 5 o
She OB 4 oS Sl gy Jolo SO OV g (B9
5 gl GBI L y9es w5 5 o935 ol o
&|9_" ol 045 o)l_w‘ Lrﬂl)j) )Le(o 9 dlwb 4>
55 gl 5 (S8 Sy b odzmg (2o lan b o
(s SLaSs olasll b Lise (glyls a8 (63,190 55)
Gl 3 Slg o e Se a4 by g aiil glite jluw Wles 0
el (ySoo o5l glite 8l Lite a8 ool o il
0B Slujely by 1) Gy (Sei) Ol
a5 sloasl céy i b Yoase ol [V ] anil 4zl
550 oo JUsb cle 4y adl el zmen o Slasl
ol ygeg SugS yw SLa] (b JLedyed g b5l
33 w8 oy o 5o Glopd (sl cnlpli V] 298
ol ol amy by (S5 (! 9) (S5 Sy ]
sbeg)l cibie (oohb L glso U a0 a4 (5)905
Lol )8 B ) bl yois (6l yne 9 b J5dg0 ¢S 5
ke Olsis 40V 0Ssn Sl bl 4 g
Slgi s o9 cnl (@liobpw e )3 )9098 So9S pw 0
=il gl lopd (sl 29y SBlaal ¢ Fiere (S
L Solite slag)ls jl (S 5 (s nllow 5 535095
Sl 22 LS paliieden ©jgo 4]y 500 clagty,
Oi Jled Cage a5 il sl olagly 51 ool cdiges
s Sy w slaasl cuwglis cle Slolis 1) b Wl 0
2929 (§)505 0 35,8 4 3980 00> Sludl lagyll
O] Ois JLad e (S0 astw 4 g e o il "j 5
Shal glaglb w3 & cwsl (55 S5 lhg) oy slie
Clids aag (plS |y OV (g 9090 (nl 9 3980 00
2 o aoni [Pl ecul 03,8 (KB b pgle 5 L

Journal of Health and Biomedical Informatics 2021; 8(1): 105-116 ¥+


https://jhbmi.ir/article-1-524-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

Jg‘ D)LM;’ ‘M B)’b “i” )L%

S5 S j 9 Ceodhw Sl gl dloro

S el By B ogds (W ¢ JoSg0 Saolid (g5lwdnd
P P OV= o gy 58, g Sluogad juid 3)90 53 0AiS
9 Cwol 3yg0 13 055 oLwlis R213G igs £4-84
OB 4 ag b a8 09 o)Ll Wb imgh cpl plol 950
dLmu,u_m 9 [\~] LmoUo)_.w Ls&)'-’ FREES O"»I o C;L,.'?l
09> e (glad Slas )d ki O_i‘ S s
o sl (g (ol JUBy 9 Sluogas 3 Ll (!
Pl esdy JeNge Je ololid )3 Sl o on amd 0 &)
s Jlenl clyuss o Gigs opl B olelis ) Wl e

Do z8lg dade glasly

99,
sloodlsy 4l andl Slulee b 5l eslitul b adlas )
plosl an OF= oy (g (sdm dw Lo & baype (228
0313 s LSS Ll eolawl Ly piangsy oyl jo el odu )
Research  Collaboratory  for  Structural
s sylslo Vo] RCSB L Bioinformatics
85 )38 ey 3y90 Sl OF= (g (o sl 3950
5 Gl 00loudl YAY (gl &S g opl S8 Jlg (ol p
4SS gdm dw Hlidlo 3yl adls FYFAY Joleo JoSUse (9
[KUEXWARRH: W] PR WO RIC S g T YR WL St R
@lepisn il la)lisle des a5 39250 sl b Gl
o) 533025 s ooy 5l o 9 B35 xgn (0l ]
ad) cd jl Slae slaisn Ly lge S92 pis
359 PDB-ID=1TSR L (cix 4w ,l3Ls (MISSING)
2y 315 ool 3)50 )8 (gun Jolye b e85 15 b
po eSSl VIV (ibglyy Ly S )8 ()l sl
0 s s Syl Al U3l b, 1 odlil b g 039
9 LSk D95 pie oMo Jlslw opl Gl s cwl
2 Js5 Iyl e 5o Gt i o5 Slho (slasish
— o 5 PDB jlsle ol cand 0391 ape Lo (sl o2 5L
S by pliSen )3 (o) 2l ) 4w Ojg0 ) OF
A 0,505 addlas opl 5> sl ool coss 4 DNA aalad
o g 4555 (JeSge Sl (gilwans » ITSR
St 9 €85 )13 o3kl 3)90 dunlie @y b aald lgie
0y, L > VW oLl )3 cpos)] e LR213G

RMSF (Root Mean Square Fluctuation) sl
A3 oo QUi (g Ol 4Bl e g (od>g b sl
S oS Sy 5 o0lital b sl 0 oo dllas ol 5o
slaesh el JoSge Spold lalllas ploxil (sl
paFde 1md Gl Bl (e n (g )lhl Wilgs e oS Jlas]
Ot 45 ol 0 o)Ll aslllae (pl jd puicmen g

o Jlail ey o)l Jse p s J85kS ¥ Y220C

1NV a3 e a1, OY= L g, DNA

Selod gjldnd ohlSan 5 Glog) allas
GBSl S 3L ookl L OY= g (90 JsSse
Y= = 59— DNA & Jlasl fpegd 45 by e 1TSR
Pl 5 (e g ol adlas (1o )3 sl o ploxl
o YV 5l 9 Wom 03] slaiee Jold andly i
oY1 i 4 YVE (g g Cppmog) 40 VYT (g e
@l S (o (J9Sge Senlod (il jleslazal b
5 gaw Ll 5l gyl dme glis ol i iaggy
DY)l 3929 (g p)5 g bl g 5

Seolid (gjlwan b Conl olatwl b (Kon iy 5o
il Sy a8 sl 00 asedie Sta 5Ysb JsSse
1S olop > R249S wily a1y S jogll ol
Cuol 00 yastiee ddlllas (pl )3 .3yl dg35 OY— o & diusly
O &t 89y 2 Sepgll Oygo 4 Wl e e ol &
5135 3 DNA L sg5bgy 4l ;5 S2 4 ST gl as,
Y]

OV B9 JoNge Speliod lalllas dizej
asle olapdbl 5l Ll o oS cdb ol e 1y o3k 3)lg0
15 Lt ok s o 215 o3liz ol RMSD 5 RMSF
s A553,8 e oyt o LU a5 glaslllao
2 O¥= (o oS50 DNA & Jlasl (1093 (J9S90 Sializd
ol 485 1113 aalllae 3590 3131 g DNA & faze b ¢
o1 o3liwl RMSD o RMSF 3JUT 51 a8 sl )lis gl
43 DNA &, Joato oy 5 4 P53 31j] 5,5 RMSD .l
— = 59 RMSD oS aas o lis (095 4 ol Cand
4 Jaie 9 3ljl el ;> DNA & Jlasl peg (sl OF
o 4o Lol aoly olS a8 canl olaylog ¢l DNA
OBt o) Cole 4 byrya Vlatsl 5y o o g S
DIF] i (6500 & 9 950

5 olital Ly a8 ol o)yl imgiy plool Coin

Vv Journal of Health and Biomedical Informatics 2021; 8(1): 105-116


https://jhbmi.ir/article-1-524-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

RULSEPIS

P53 (g, ;3 R213G Liga (sl amlio (o)

o9 5B 4 gmlojpliS Glpunss dplro (295 &y )
Aol Clas o (ilodd Jsb ) (g sl 1y
Ol aday @pe b RMSF el jogil apslone ol a5
9 3L (RoOt mean square Fluctuation) ,L.g
by lp Glog oS o g xSojlal () cnpgeye
2l clao 4 Jolge Sialyd Slalllas 3 o J5Sgo
2 0uslegdl o Lill ()3 (ol |, RMSF I g, 0
Sl o yiogil duwloee pl daly .o odlitwl piigy HLSle
)38l 5 e Sl ool b s IS (65580 g ol
o dllas 3)50 (gildnd slada oz lp Seg)S
At g (85,51 S baogio Sl gy ol 53 ol
015 o3l U gy Anmlio sl 5| LSy gic
el (KIIMOI) Joo 1y Jo55hS dumlxo o) aslg .l
liod Sl sl 039 gl 5 las o bl JJLT o 31
88 5 g Bl glad o g 38 555 3 oS
15y S ] )t Lol cdiins 3,5 b i &Blg 4o
95 b Vgl cloonBion lyie 4], bl ggeme )3 &5
@ o) )le alainBsn iz ly Sl 03,5 By e
el g5 S pplaie cpl b dslxe o] gla lgie
LacnSo s sl OlsSiee 1) Qgsln gl pU L (o)
oy gy L ly ol f gled (03L) Jai jl)8 dwlone
e ol py 3550 Lol §) 5 b alol (ke
248 ilisee (sla s (g 3)50 )3 gl g0 Cud
Jsb 3 il e B9 claps] il gl | dlex
s 295 (1S9 (b e el (ole S (load
L o s aile (obe 1519 3980 o5 oml 2
o gm ) L osig s (Jege 01950 latiSen
gl 9-b gy A Lo el ¢yl 5D Cias
e aluwgy Glalidl cnlplis 1ol e (Rali8l gml 23
Oge—e b3 Sl Ulgs oo (siloaned Jsb 55 (el 2
5 St sLine 4 Wlgie ymol o} lasd Ltlsal 13 08l
alone opl doly [MA] 398 Ggume (g s )lul L2l
sl 331 gl g ol
S e 3y ime iglis (gl (slaosilowsl s (glp
plS y aS) aalllas 3)50 (g g (g b o Sl el
olel glagygajl (alodg (g5l 1S5 5k 5> (sl
33l Sl i Lmdiged 03 Jloy (o (sl gl
oA (gl e = g3l g adiged i)y sl

slocsiloand gl g 2ol 3925 4 (a5 & LTSR
b okl e onl 4 bgye o090 Salins
(GIOMACS) uSiasy S (s l5-8lp st gl 1
Csyuw S o) g lidle g cpl . edlaiel B,),Y aswus
Sl el ol )l Vb e b Sl plsil 5 (oYL
el Lo o JySge Seolisd 53loend J3ley S
233 el ol ()l i8le s iz oS (Slawloro Hlade 12
B tanl 3b5 sl 3980 03 lj8le 5 a2 457 o la)l8" 51
e LS ol plosl @y g dsalre Gloj 1S sl
Jidlesew glowbre (s den 5l Llgn l38le 5 as
o= esliwl LSl s el ol bl Hl38le 5 cpl (g9
83,5 ly 8 S, LS lawles LIS 11, 58l 5
el 0315l 1 g8 slaglie 51 (S ) gy ol 3 cand
AMBER99SB U a4 iy iie Voo Jluw 4§
FoSge Saliys (gjlmnd (glpmy 45 ol o o5l
dl)—f ‘u_f.«.in Silwdu & d > )l oslawl b eldlas u;‘
9 Vo YVE sy 4 R213G g g iy &5 bl
SolrBy gl S sl g 0 iy T JSUge V- TVO
i) Camsian] 0501 510 00l Sbuwg xiSII Joles
3 855 ilwmenine Hslaie 4 (Steepest Descent)
9 S ool ! c(_g)L»M ‘_gl.tbw L;)L.oo.)ln] 4.».]9] J>|).o
St S > (gilwdn b S A dls o )0 e
L as plosl 4y Yo @ 4 (POSItION restrain)
Ofig s Ly phiSen iy )3 g dr gLdb 3 05 4 Do
e Spelind (gilodrnd (Lol Al jo s 39 jiiune
aS) TIP3P ol Jie s AMBER99SB (¢5,s (e b

A ligl 10 e &y (sl (S Sl (gl dlas dw (gl
s ploml JosUe Salnd (glaggiloand 1 G o gl
5 > a5l g1ad Y Jsbes o3 pI5 0 plol Jlyo S

A8 plsl )5 5lgd ©jge dr (gilwdnd 2 g A 4T
ol 2 35515 56T sla g, e 5l il LT oy
L JoSse Sealid lagsjloand 5l o o lp g
Ly RMSD i slog] ¢ uSoog, 35 (oyl5blp s dinsy ol
Root mean square) ol, ool Sl e 4 iy gy
Saoliyd (jlwand Job > W sla oy S ly (deviation

Ao (ol bl o dules (gilwdnd Joa sl (JoUse

Journal of Health and Biomedical Informatics 2021; 8(1): 105-116 ART


https://jhbmi.ir/article-1-524-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

Jg‘ D)LM;’ ‘M B)’b “i” )L%

S5 S j 9 Ceodhw Sl gl dloro

Ot 5 (S i ey il el O (e
Slicsslon Sian e 9 Ml (8S9y ol Oxe9d
0=l 2 OF LS i e glaige 1 (00 OV
» d "J,uoa.)

0 POV 589 R213G adly i ik
ol 0 sl 4y Sotiolio (gla b s L5lo Uil o
a4l e ol 3 S YWY )l easledl )]
(ST) V=il sl aisy gl 13 9o Jods 5
Slabad (g,li5p6 )05 J1,8 g DNA & Jlas! uegs
() Sen o LUKMAN g5y 55 gy po> s Lo
23 3ylae Jals canllae gl V15 [TV ] sl o lie i3

ML gud 0
15U oo | gy s picyillani] Wl e Ltas ol U
Sad )8

95 JS ) 548 s |y (g b Wlgi e g nl U
) S8 oo n olul

A oS aobl o (Ylsw ol gl (Sl gemis )
W5 0303 )18 (2 3)90 903, Ll i Jeuiliy
Silwdd o il Jolbs zls g9y 5 -dJ-u*"-f‘-)] )Jbl
L s plonl esegd (2l R213G i 5 OV (g
Job 03 iy (6)laal CueS nl ko b 295 asie
Jagmod ) IS §s Ly a8 e al ) (iloand o)

NP SOV S H O RV PN I VP N SN B
3o Gl ol ol b duslie o jlidle Jamole oS
JoSse Saliyd gjludunsd Job 1> amd o ol 1t
D9 oo (SgrwloyghiS Slyuis ylod jAl> (WSgp (S sk
il Y Jold &S o gjlwdnd don ) JSS &4 4255 L
(& lwdnd Lo pod Ao 1D (g o (slasligl VO
@500 p)8 b3k plogs g Wlosel y> (B Il &y GiageS
oS Gl SlaigS @ (g sl Lo andl )l g Jop b
slogm Loks ol g pgd jlibo (o slagise (usly
VAF-VFF V- V-A¥ ashd o (Random Coils) solas
6393 15 395 0 0,Lil )] 4 (cam isw 5 oS Slebad b

295 (gmlaygiiS 31 g ols Sl sl Mg o

2 RMSF )5 g)Lal s ixe el yuss 3939 pas b 3939
— oSon DNA @ Jlail fegd (o9 )8 55 oledly
kg opl )3 a8 dwlxe R213G g b auslis > Y
Sy 38lp 3 5l ey smaw L ol sl
Ly Ko 0120 yinles p b (ACCELRYS) S|
Alwog 4 yl38le 5 oyl b edlin] Y-¥ ases Viewer Lite
sl 4B)S )15 pges (yoyiwd )3 gl S )
=W
5 Sl 0ad aBlS gyl slasiee OV on sl
b oL Lol 3 bgiee cnl )b 28
sl LmolSols 5 3l ) olse 31 sl 0
oo Gt Aol ke ool 93> (R213)1Y)]
J9Sge Salind Ollllas o st (bgrpe (0 53) (oo
9y =4S Il o sl o plonl lnl (g9 1 (6558
OV= (o i e SLBGERe J9mame I 1503 (S
g ol 33 NV ] crwl onds pbl (6 i Slallas
plosl lp R213G i e i S Jpame
L laglio Gygo 4 (J5Sse Siolid (gjlodnd Slalllas
o Jlail gegs 3 Gk ol b Sl (o )3
9y B 3 4 Lz ) 1,8 OV o (59 s DNA
allas (ol gl 48 (B SJliy 57 (o)lb L i o)Ll
~m oS P IS SIYAAY ise el il Sl
Sl ()L (05855 nl 9 29800 Joli |y (Sl OF
04 (S 09 O Sl (8 g @ (5SS
dw &y 4o PDBID: 1TSR U jis b ool ol
o) ol 03 Jtiy S DNA L JiiSon s 15 (505905
0=l DNA L sols 5 2 (39 (liSen ) (o dliess
adllan (ol Ban 15 sl cuslio (o 4 Wlgi o (iagh
11J 99 R213G g syl Solid p3 &y s
3 SorlorgiiS 3 1y Jols Clyeis Glgice (b bl yd 5
= 395 b o eee )3 48 3 )18 adlllas 3)90 (g
10565 clalllas ol jd axdl )l 41,3 DNA L jsiSan y
vite g 03 55luslir 4l PDB Jisls )3 3250 (A)
Al ol las 0,00 et 1 odlatnl b 5 ond bl
Il (gl ygiiS b5l el ygmolaygitS Lol il o
PDB jlsluw 3 aS nSgp 5l (duegd il o DNA &
DNA & Jlasl g3 )5 3959 ITSR s o Sl

)4 Journal of Health and Biomedical Informatics 2021; 8(1): 105-116


https://jhbmi.ir/article-1-524-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

ol)Se2 5 551

P53 (g, ;3 R213G Liga (sl amlio (o)

0.3
0.25
0.2 M
= X adiet L 712 Al An B :
Eo1s P .“uM.. TR L e
£ ! Ly fl ) N ( ba
o LI T I 1
2 o4 ". b
E il fj RMSD_R213G_MD2
RMSD_R213G_MD1
0.05 RMSD_W_MD1
RMSD_W_MD2
o

Time(ps)

gr
~ =
R 3

il 93U 10 Wue 4y (JeUg0 Saolisd (6 5Lwannd o (5150 80wl ol o] 3IUT Y S

Siolizd (sl S5 93 42 bgpyo (o 5 035 (2836 slagiznio g it o DNA 4y il mg OF= (g (g (g 955 4 bigyo LS5 93 (550818 5 () (260 (sla it

Sl eatns b g 39850 00> S5 )3 85 (65503 laglug
5 G (it 514 byype Wl (asedio S0 8 — ]
shl> Bgb o g | 2lapiso a boye i
952 45 YFA ()l oiledl it il pod (sl L
Cowl (g pdBlas! 3 )b bxe Sl b slaosledl
4S8 il oo OF= (o (g Sl (2lmoaslendly 95
DNA L ol )5 55yl puiitee iis DNA L LiiSon ys
e 5 555 (i s ol B 0,5 a3
sl R213G ies 551 5 osilasdly ol (s pipcillas
a5 )iy SIDNA L gy (aiSenys ol 0 5 b
J 2 O3l g o)l A s Y Sa S ol
e Ll 1y Jleisd ol obledly 93 ) (oSS
d byoye STV IS5 5900 ) (g pddllan] pie slaals
YYA=YYY o VIV — VoA AL — WA OVF — WY @lalad
Ao o i 263 1y elaiel Lol faad il yuss g o
Ol s slaonsloddl )d putiwe <8 b Silalad -yl

S5l g plasl ) gyl > ine

Al oo OY= g gy 3l megd len R21BG i sl Js8se

3 oL SleMbl ol o o3 olply] Jlages 3l ealil b
Lo g 29l o ay 4Bl g Sl Lo 1 g 515,00
248 (SSgp bl o pase s (g b 4 plgie
e Jlo 3 0y e85 1 9o Selind (5iloand
£ bl oy pls S i b o8

i llan] e onimd s 4 sl (5301 RMSF
Sl alg o 5 Cl (giluvderd )3 (55
VS S pasede Lo lp ) (5659 n sloosiledly
99 9 (g 4355 )1, S5 93 (sl Ll () RMSF i
ity o oanlie |5 R213G asib i gs ), 5
Jolis (s pdcdllas] oyl xe Golas (gl slaoslesdly
AATAASEVINE JUIPYA) RSV | PATA RRUWINE JVIPA | RSO
VY (st NV (3955 T+ i 55 VY gy
895yt blaee VFA 022531 9 VE+ (0 TR 5o
Ay s slmodlasdly 51 g Lt e ldges )
28 $3gee b3 b iy 4 plybllan 3 (bl Jl iae
L lea b et e ol (69 ae by Lo g

0.7
RMSF:W:MD1 ‘ ‘ ” |

06 RMSF:W:MD2

05 RMSF:R213G:MD1

RMSF:R213G:MD2

RMSF {nm)
[=]
w

FZM_M
F208-212

124
130
136
122
148
154

60

L= I
Residue Number

-
o o~ @ a o
- o 8

IS YN BRI BT S
[=1 S Nomom BN W WO R ® 9
NN N AN NN N NN NN NN

4Bl 10 Wuo a (Jeg0 Saoliyd (g5lwdnnd ke (5l RMSF 50012y UK

Journal of Health and Biomedical Informatics 2021; 8(1): 105-116 VY.


https://jhbmi.ir/article-1-524-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

Js‘ D)LQN;’ ‘M 5)93 “i” )L@

S5 S j 9 Ceodhw Sl gl dloro

IS5 93 4 bgrye cndg) 508 5 055 5oy (slaigizmio g ablce DNA & (Jlasl (ypagd OF= (g (g (g 455 & by LS5 93 (ol 5 slaoyus slosiomi
oISl Ja)8 (53908 bt IS o pasiie | yiogl cansy RMSF jlaie (g3500 g dival (slotuasl o lad i8] jom0 .203L e R213G (sl J5Sgo Sualios (g jluocund
A o L dorg 465 b dwglie (1) 4l jian pyb 0I5 gxe <lypis L RMSF ()l slaosile 3b 5l (S o (63908 bghas ¢ umd o L |, R213G g

1A ity bl s 105 (6 ppdacillani] &S 4m3 o 5L ) aln s sy b I gl oes S om g Gl oy by 4 T (sl Lubates

5 sl 438,515 g 3] e 45 (5 3 Lnoslosdly
0 -Gl o 3)lg V=l (gl aidy 4 Sl o) Lol foald
W gphdls! cwl awdly Gies cpl Oyee
ol s 1) DNA & Jlasl eegs siile 8L
ke sl odnbia LB Y-F JS 3 o8 sl baosile3l
S CB)S amiS g cnl WS S iy aw
o) sy Sles I (B oS cusd Bl 0 R213G i
ol 3 (U Sl 0yt ) o |y daw (slaosilagdl
ey ol JBle (Sazmy edimy GU pizen ey
5hesslj ol )13, Kl e e S &5 IS 4 el
by azsy Ky alol 4 a5 1) sy ol closilodly

A3y Al 1,8 adl ias enile L

e 9 RMSF b ine lpis (655 )18 Joee ¥ S5
s clbonladl ams e i |, sl ies oxiledly
S3YL 3 a5 R213G g jl b (s piycillan] cglis
oilasdl ) dgud oo 0230 a5 jli> LaLil 0 Dyg0 V) WA
A;hé)auoimul‘wu&%&m&;pt%c
Llasd 331,58 ashad oyl Cyglore jo bl I8 YAV
wluad o 100 5 5 VO 5 (W) 5 V0= )
o S0y Aol 4 ob g a0l e Clus 4 o3y ab Lisu
o K Jolis YO — YY+ askad il S 15 \0— 5 |
5 an &8 sl o5 0 6 ol 5l am g b ) S
5 o)Ll o M8 oS (L g il b5 51,8 V=l (sl i
el s L8 Ve Ll ol andy el s Wby e
I Br enphdlasl Giaa opl & C85 axd (lye

P53 cpiigp DNA Jlail mogd (gimsdu UL 59y 3 i g 4395 L amlile 13 R213G (1,0 RMSF 5JUT 45 Jls dxe b ¥ U

olis 1y (uSda (] Sy joyd youy widd o Gl 1) vy 65 Ay G R213G (¢ piyiillas] @lpus Jore KSy5m sloostilodl 5 ik Jowe joy8 onslendly
patde SMap S5y 4 ke Jho b 4 ol yisy im0l ) S pok) g Loy (pmS1E (slagign) aimd oo Ui |y by glaansy slojoyd o g 2830

o Jubatine .ol 03,5 yui (i BB e oo 4 g 3L e 4 ous plul (gjluand Hlea ;0 oyl (o piacblas] 4 wimd o L5 1) bS5, b o) wlors

WSS 9> Gl ilwand Job 3 (gmwlp glad (Sl
ol al (158l g 4365 )1, 93 4 caws R213G
3 B s)lub Ll Sl lailis Wl e alius

i o it 1y bbb el Jobo o i o

sl Sgn (o) glad Sl ool (ygmml) glad
4 a3 o U (gilwdnd Job > el gled ke
g W5 A Caws Bl e p8 opl sl cueS )
Sod oo odalie ¥ ISS &5l ol sl il

" Journal of Health and Biomedical Informatics 2021; 8(1): 105-116


https://jhbmi.ir/article-1-524-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

ol)Se2 5 551

P53 o9z ;5 R213G i sl amlio (ow) 52

c.'fl Gl el saad lis g SO el (655
$R213G )l &5 €85 ams oo sl i

b otd a8 ngilosnnd ol Jobo 52 oy 4555 L dumlic

1.417

Job )3 s JS Joily (551 (ke o5 0 S8

iyl &8 A8 o ol gy A e Ui ) (giloan

i R213G 4l silwoans Jgb ) pie JS Junilty
Ol &Sl 4 dngi bl 4l Gl cdeg 458 4

1.416
1.415
1.414
1.413
1.412

(wiu) uonesAn jo snipes aSesany

1.411

141
1.409
1.408
1.407

W-MD1 W-MD2

R213G-MD1 R213G-MD2

S Job )3 (gl 525 Eland (iloe 520l 1€ JSUS

Aizaa R213G asly igs )55 93 (gly Casly Cannw (5w 93 g (g 4365 51,5 03 (sl o Cons (gt 93

-359600

o

-

w

4

@

3

b=

a

o

S -360400

=3

2

o -360600

2

& -360800

=

T -361000

3

3 -361200
-361400
-361600

1 2
-359800
-360000
-360200

930 Kol (5 3linsd 4ligili 10 Jobo ;3 wians S iy (55,5 0ilio 20 JSL3

s R213G )l)i: 93 dl);w‘)wuyw 90 9 (> 4.:;)1)&: 5.5‘5|)Jo_~4>umu9m) 93

M.\_AJH iy ;e JsSse cuyd oo L

» 8 )23 R213G i 31 0 b asedie gy
ooles L glaoasladl gi el o (g pdydllasl e
ML oo o wl DNA L it e
ol 3o oL {YW]PDBID: 1GZH L il Sl S
53BPL cyutigy 5| BRCT yeesd b iiSan s 5 osilesdl
oai] 3 Al o SleMb] s S5 (gow 5yl Sy
Ol gelwl 4" olagls (ol )5 o dioe 4y

S 5 4 g Sy
O i e SR 1 ()l &5 Sl 00l b
s oy 5| ol sl )3 R213G alas 5l 8¥—
slaolb s 3 R213G cunl ouds colh b)ls il g ansls
9 ooy W] il iy 48 Slgie sy Sibibie
5 R213G alas §l otz ol 45 JoSlgn Oyt (i
Job 3)90 (ml )3 48 (il 4 oM WS o s>
i Ml ol oo 5 55 (o)l |y Lo il oS oo
ORSeR 3 wiee (g (] (2Uly Ol 9d e ol

Journal of Health and Biomedical Informatics 2021; 8(1): 105-116 Y


https://jhbmi.ir/article-1-524-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

Jg‘ D)LM;’ ‘M B)’b “i” )L%

S5 S j 9 Ceodhw Sl gl dloro

01 ¥ JSs Jbged jd ol a5 (g plublas! JJUT 5
).)Léa.g R0 JmB Ol a8 5l dg g ola yizu
ool o ldllas cpl )0 Lol cias o lis (gjlwandd Hlo>
4SS Gl odd asuie il ol 418 )5 &S &bl dL&’C)}”}i
L ams o ol |y Sl ool i &7 (218 0]
)bl_w )y u»l_.wl — Alea i IR Y JS_.»
Lagsd lolol (alg ol 4d Laseie ITTSR 318 gk S
Yol g Loyl ol g pinycbllas! 13 tiin JysS p, b
Ul e ol pod kil il L b pe ksl zsly
g Taghizadeh a ks 3 JsJg0 Siolisd (sl g slodunss
3B (my 2390 Sl CDKZ (55, (sl oS
VY] sl a3 S
Seolid (gilwands SGST I oslinl b ool slapimg
OV o9 DNA 4y Jlal (093 555 2 J5¥d9e
g Gl dunlis 59 p o] 5l (B g Cusl 0 ploxl
©)gmo regd () 4Bl i n b S L oeegd
e Sy = aalllas o Glaggy cpl o [V sl S
o=l ol laadl Giae (S b dwlie )3 (o9
L ol b adllas 350 (1556 o5 R213G iy (559
A 3S peie el 48,55 )18 JoSUge Sholisd (g ilwandd
it ¢l Lol clinn ouls o L8 oldlas 51 50
aadllan .alen,S 5,155 L 03y9] cwd 4 K05 (slaaisly
ab,S &y Y220C (g9 4o &S ) Ken s Bromley
ol LilS cel Sias ol & 48 e b))
R213G s adllas 3y50 > a5 o olis oo pol>
~= oS5 DNA & Jlail (e sluly (ials el
S9y = VoV Jlw j0daS (6,500 slasdllae o g 0 OY
b 53 (pegd (il (JoeSge Seeliad (luoad Sl
Wl 4385 & ygo ol 4 Jlasl ;0T g DNA & fuate
Gl ey cdls 93 , & 3 RMSD 4S54 5 0 0003
D] sy o oSSl pes diald 0 o5 a8 sl oo lwsgs
Oegd ol Slp 85 Sy lmggy (nl > oS Gl
oyl N0 L /Y lwgs dials poujSLe L RMSD
los ol (e yieS LYo 5l S Y] 58 oo sdnlie

>hb LasSse ciys ;S L OV g o phiSon
(NUtlins) La Ut Jlie jobo asy aiS oS W9 o0
OeSg s (hiSan y 5l oS At Jg3liesl s (SS GIU]
s, MDM2 iiiS o cosilas 07—, L MDM2
IYF 0] 15 o oo |y O s cloclles &S ol

2 P50 Sl (g5l | Jols mls )y
R213G igs | (b Olypuss aamd o i Limgh oyl
W pdcilasl ) ox Jold Olpss (pl s d> g5 B
9 Ol ps s s DNA 4 Jlasl fposd sslesdly
7313550 93 4 ol imn S Juuily (5] (iomen
it 35l eesd ol sl el I S Wil e
lalllas (gl olmslyi it olsie 4 ! sl R213G
O sl ot el S5 g Laglaj coul yigg os]
Cowd d ol gy luabl U008 @) (slasllae
33 Slaole H,S5 3 a8 pl ) an g5 b 4l 5gd ol el
o &yl puls isS o a1y ,S0aSs ous aSTh a8 63 )5
2 Gl Gl g el elad Gl aies 455 LB
2 gds Ol sl lixe 4 Llg 0 R213G g
Ay Aol Al Bl OF= oy g I mesd ol S,
S50 slaisy Jold OV (g J5 a5 i
d o9 ol sl it )00 )kl Jlai 1 g 090 0
A plaio Hl3 L gl DNA 4 Jlasl fueg 05l
L Ghls 0= g p JS &S iy x5 b cplplu
LSl Jol8 @50 dy (i gyl U a5 Cwsl ooy o
3929 (=75 Sl ol b 5eSgy cnl Lo s
2 Ol o CdS et o gaatme 3 [VF] Gl il
ol 3] lodyiad ity 48 0lSledl VY (g piyblla
a5 > Wlgi oo ¥ UKD bl 2 g) Wlasdly (550 (egd
Crmioped (Wit (o (slosladl i o] 5l (6l
ol g R213G jigs 1o cov qopegs glass yiljdl
O ol il Al 93 jp oS i el (555
Oly s Ul o i ol 48 coal pl SOl i
do Jlail regd (g 4555 JiiSen 1 )0 (255 L
alox jllaJoSge cdyy , 500 b 0= (55, DNA
Wl o Al (pl 5 1S Bl o5 oy s DNA
92 gt 9305 Hlaw slad Shas jd i sbol el
R O B95e &5 38 Sl bl cpl 258
D9 2ol coles 3 g GOF sbol cel Wiy 0

Y Journal of Health and Biomedical Informatics 2021; 8(1): 105-116


https://jhbmi.ir/article-1-524-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

RULSEPIS

P53 (g, ;3 R213G Liga (sl amlio (o)

5 pode 00 iily ¢yl 08 ;lﬂ Sz pole oSily 1 S5 b
e asbly 4 gysldeis; Ledybd g (slacs)sld

idges wal 8 1) Gimgly cul sl Y Slubre sl igx

&8l o)l
D)l 29z g z8lis dlai (gl (63)90

References

1. Nooridaluiie MR, Abdollah Zadeh R. Role of p53 in
Apoptosis and Cancer Therapy. Horizon Med Sci.
2014; 20(3): 191-201. [In Persian]

2. Turnpenny PD, Ellard S, Cleaver R, Mbchb BS.
Principles of medical genetics Emery’s elements of
medical genetics. Translated by: Noori Daloii MR.
14th ed. Tehran: Jame-e-Negar; 2012. [In Persian]

3. Hines J, Lartigue S, Dong H, Qian Y, Crews CM.
MDM2-Recruiting PROTAC  Offers  Superior,
Synergistic Antiproliferative Activity via Simultaneous
Degradation of BRD4 and Stabilization of p53. Cancer
Res 2019;79(1):251-62. doi: 10.1158/0008-5472.CAN-
18-2918

4. Bouchet BP, de Fromentel CC, Puisieux A,
Galmarini CM. p53 as a target for anti-cancer drug
development. Crit Rev Oncol Hematol 2006;58(3):190-
207. doi: 10.1016/j.critrevonc.2005.10.005

5. Cao X, Hou J, An Q, Assaraf YG, Wang X. Towards
the overcoming of anticancer drug resistance mediated
by p53 mutations. Drug Resist Updat 2020;49:100671.
doi: 10.1016/j.drup.2019.100671

6. Zhang C, Liu J, Xu D, Zhang T, Hu W, Feng Z.
Gain-of-function mutant p53 in cancer progression and
therapy. J Mol Cell Biol 2020;12(9):674-87.

doi: 10.1093/jmch/mjaa040

7. Lu C, El-Deiry WS. Targeting p53 for enhanced
radio-and chemo-sensitivity. Apoptosis.
2009;14(4):597-606. doi: 10.1007/s10495-009-0330-1
8. Sabapathy K, Lane DP. Therapeutic targeting of
p53: all mutants are equal, but some mutants are more
equal than others. Nat Rev Clin Oncol 2018;15(1):13-
30. doi: 10.1038/nrclinonc.2017.151

9. Malkin D. Li-Fraumeni Syndrome and p53 in 2015:
Celebrating their Silver Anniversary. Clin Invest Med
2016;39(1):E37-47. doi: 10.25011/cim.v39i1.26328
10. Muller PA, Vousden KH. Mutant p53 in Cancer:
New Functions and Therapeutic Opportunities. Cancer
Cell 2014; 25(3): 304-17.
doi: 10.1016/j.ccr.2014.01.021

11. Bromley D, Bauer MR, Fersht AR, Daggett V. An
in silico algorithm for identifying stabilizing pockets in
proteins: test case, the Y220C mutant of the p53 tumor
suppressor  protein.  Protein Eng Des  Sel
2016;29(9):377-90. doi: 10.1093/protein/gzw035

A5le (JoSJge Solud (gilusand glolble 5 iy

i Yo Vo Jluo 13093 5 ylwe opl cCunl g} oyl

sl 045 03litsl uSog,S 3l 13 o 51 g 8 ol 0
[YA]

PR PRLE

12. Rohani L, Morton DJ, Wang XQ, Chaudhary J.
Relative stability of wild-type and mutant p53 core
domain: A molecular dynamic study. J Comput Biol
2016;23(2):80-9. doi: 10.1089/cmb.2015.0163

13. Liu X, Tian W, Cheng J, Li D, Liu T, Zhang L.
Microsecond molecular dynamics simulations reveal
the allosteric regulatory mechanism of p53 R249S
mutation in p53-associated liver cancer. Comput Biol
Chem 2020;84:107194.
doi: 10.1016/j.compbiolchem.2019.107194

14. Lu Q, Tan YH, Luo R. Molecular dynamics
simulations of p53 DNA-binding domain. J Phys Chem
B. 2007;111(39):11538-45. doi: 10.1021/jp0742261
15. Burley SK, Berman HM, Bhikadiya C, Bi C, Chen
L, Di Costanzo L, et al. RCSB Protein Data Bank:
biological macromolecular structures enabling research
and education in fundamental biology, biomedicine,
biotechnology and energy. Nucleic Acids Res
2019;47(D1):D464-D74. doi: 10.1093/nar/gky1004

16. Van Der Spoel D, Lindahl E, Hess B, Groenhof G,
Mark AE, Berendsen HJ. GROMACS: fast, flexible,
and free. J Comput Chem 2005;26(16):1701-18.
doi: 10.1002/jcc.20291

17. Kutzner C, Pall S, Fechner M, Esztermann A, de
Groot BL, Grubmiiller H. More bang for your buck:
Improved use of GPU nodes for GROMACS 2018.
Journal of Computational Chemistry 2019; 15;40(27):
2418-31.

https://doi.org/10.1002/jcc.26011

18. Lobanov MY, Bogatyreva NS, Galzitskaya OV.
Radius of gyration is indicator of compactness of
protein structure. Mol Biol (Mosk) 2008;42(4):701-6.
[In Russian]

19. Kholmurodov K, Dushanov E, Yasuoka K. MD
Simulations of the P53 oncoprotein structure: the effect
of the Arg273—His mutation on the DNA binding
domain. Advances in Bioscience and Biotechnology
2011; 13;2(05): 330-5. doi:10.4236/abbh.2011.25048
20. Lepre M, Omar S, Grasso G, Morbiducci U, Deriu
M, Tuszynski J. Insights into the Effect of the G245S
Single Point Mutation on the Structure of p53 and the
Binding of the Protein to DNA. Molecules
2017;22(8):1358. doi: 10.3390/molecules22081358

21. Demir O, Baronio R, Salehi F, Wassman CD, Hall
L, Hatfield GW, et al. Ensemble-based computational
approach discriminates functional activity of p53

Journal of Health and Biomedical Informatics 2021; 8(1): 105-116 ARk


https://doi.org/10.1158/0008-5472.can-18-2918
https://doi.org/10.1158/0008-5472.can-18-2918
https://doi.org/10.1016/j.critrevonc.2005.10.005
https://doi.org/10.1016/j.drup.2019.100671
https://doi.org/10.1093/jmcb/mjaa040
https://doi.org/10.1007/s10495-009-0330-1
https://doi.org/10.25011/cim.v39i1.26328
https://dx.doi.org/10.1016%2Fj.ccr.2014.01.021
https://doi.org/10.1093/protein/gzw035
https://doi.org/10.1089/cmb.2015.0163
https://doi.org/10.1016/j.compbiolchem.2019.107194
https://dx.doi.org/10.1021%2Fjp0742261
https://doi.org/10.1093/nar/gky1004
https://doi.org/10.1002/jcc.20291
https://doi.org/10.1002/jcc.26011
http://dx.doi.org/10.4236/abb.2011.25048
https://doi.org/10.3390/molecules22081358
https://jhbmi.ir/article-1-524-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

Jg‘ D)LM;’ ‘M B)’b “i” )L%

S5 S j 9 Ceodhw Sl gl dloro

cancer and rescue mutants. PLoS Comput Biol
2011;7(10):e1002238.

doi: 10.1371/journal.pchi.1002238

22. Lukman S, Lane DP, Verma CS. Mapping the
structural and dynamical features of multiple p53 DNA
binding domains: insights into loop 1 intrinsic
dynamics. PLoS One 2013;8(11):e80221.
doi: 10.1371/journal.pone.0080221

23. Derbyshire DJ, Basu BP, Serpell LC, Joo WS, Date
T, Iwabuchi K, et al. Crystal structure of human 53BP1
BRCT domains bound to p53 tumour suppressor.
EMBO J 2002;21(14):3863-72.
doi: 10.1093/emboj/cdf383

24. Popowicz GM, Ddmling A, Holak TA. The
structure-based  design of MDM2/MDMX-—p53
inhibitors gets serious. Angew Chem Int Ed Engl
2011;50(12):2680-8. doi: 10.1002/anie.201003863

25. Natarajan U, Venkatesan T, Dhandayuthapani S,

Dondapatti P, Rathinavelu A. Differential mechanisms
involved in RG-7388 and Nutlin-3 induced cell death
in  SJSA-1 osteosarcoma cells. Cell Signal
2020;75:109742. doi: 10.1016/j.cellsig.2020.109742
26. Demir O, leong PU, Amaro RE. Full-length p53
tetramer bound to DNA and its quaternary dynamics.
Oncogene 2017;36(10): 1451-60.

27. Taghizadeh M, Goliaei B, Madadkar-Sobhani A.
Variability of the Cyclin-Dependent Kinase 2
Flexibility without Significant Change in the Initial
Conformation of the Protein or Its Environment; a
Computational Study. Iran J Biotechnol 2016;14(2):1-
12. doi: 10.15171/ijb.1419

28. Lindorff-Larsen K, Piana S, Palmo K, Maragakis P,
Klepeis JL, Dror RO et al. Improved side-chain torsion
potentials for the Amber ff99SB protein force field.
Proteins 2010; 78(8): 1950-8. doi: 10.1002/prot.22711

Vo Journal of Health and Biomedical Informatics 2021; 8(1): 105-116


https://doi.org/10.1371/journal.pcbi.1002238
https://doi.org/10.1371/journal.pone.0080221
https://doi.org/10.1093/emboj/cdf383
https://doi.org/10.1002/anie.201003863
https://doi.org/10.1016/j.cellsig.2020.109742
https://doi.org/10.15171/ijb.1419
https://doi.org/10.1002/prot.22711
https://jhbmi.ir/article-1-524-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

Journal of Health and Biomedical Informatics
[ Original Article ] Medical Informatics Research Center

2021; 8(1):105-116

Comparative Investigation of R213G Mutation in DNA-Binding Domain of P53
Protein via Molecular Dynamics Simulation

Akbari Elham', Taghizadeh Mohammad’*, Nemati Fahimeh®

* Received: 13 Sep 2020 * Accepted: 4 Jan 2021

Introduction: P53 is a tumor suppressor protein with numerous missense mutations
identified in its gene. These mutations are observed in a vast number of cancers. R213G is
one of them which has a role in metastatic lung cancers. In this research, R213G was
studied in comparison with the wild type via molecular dynamics simulation.

Method: For the three-dimensional structure of the wild-type P53 protein, chain A was used
from crystallographic structure with PDB ID: 1TSR. For R213G mutation, residue 213 of
this structure was changed to glycine. Molecular dynamics simulation was repeated twice
for 15 ns using Gromacs 5.1.2 software package, AMBER99SB force field, and TIP3P as
water model. RMSD, RMSF, radius of gyration, and potential energy analyses were
performed on resulted trajectories.

Results: RMSF analysis showed that the R213G mutation changes the flexibility of 11

residues including R-248. These residues are not near the mutated position, but all of them
are located on 220-250 fragment of this domain or are residues in the neighbor of this
fragment. The radius of gyration and potential energy results confirmed a reduction in
stability of this protein as a result of this mutation.

Conclusion: RMSF analysis of R213G mutation beside the changes in stability and radius
indicated that this mutation could greatly affect the P53 interactions with other
macromolecules.

Keywords: Root Mean Square Fluctuation (RMSF), Protein Flexibility, P53 Protein,
Missense Mutation, Molecular dynamics simulation
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