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Probing the Interaction betgyeen Cyclic ADTCI Ac-
CADTPPYC-NH:2) Peptide with ECI-EC2 domain of E-
cadherin using Molecular Docking Approach
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Abatract. [Meply ||r|ﬁ.'lrﬂh|1|hr|ﬁ thol prlermalecular wilgracipm belveos mvdecales on 1B
rarncelfulor pathway has given insight o s mcroscopic and mocrscopic properies, [ ke
parssibnlnr pathway, snthetic evelic ARTC L (Ae-CAINT FIVE-MER) pophde has boe smdied
to gpelilpte B 1-EC2 doinain, ot patatonalby waing molecalar docking imvethod The aii ol
this rescardh i 0 prols e effect of aeono amd alanme (A of ADTCD on s abersction
properteis. The study carmed oof in o sleps: 1 the opdimesiiem dsng GROMACS w63
program aad: 3. Determinaisoa af the isteracson ropemies waing Autalodk .2 progmss. The
mieracticm was done Bor Aed box, and e position of the binding site sed hinding energy on
the 0 and CU ADTC |H.'|1hd-|:u I.E.IFI" the BECI-EC2 d w il E-cack vl | The
result shomved tht the CO af dhe F hox ALFTC | has the hest mieractan wigh binding energy of -
253 klmol and s eogmgy wa lower than ADTCS withaoat alemineg aming asid - ATYTC]
literached with ECE of BCI-BC2 o0 Aspl. Tepd, Va3, lied, lezd. Lvads, Sardn, Aand7. el
P2 residues

I. Intreduction

Infermuolocular inberaction = 2 very mporianl stedy m usdastanding e mioe of 2 molecule
rnserosopically and moeroseepica iy [1] This mnferscton study b been studied computationally ueisg
the mokecular docking melbod between codiwrin pepiules sgainst ECT and BCS domains [2-5] The
cadligan pepiade 15 o darvatne syothcs peptids of the bulge and grovve region scgeemsas i the
cadherin, where the 1‘l,I|E|,|! @O 18 Al AT strucdure prd Ih¢E|,rrn1'c |'|!E[ii.‘|l'| 17 HAY structure |6, This
cadhenin peplade @n be wsed o mosdulaie  mlercetlular junctxn by mlibdmg cadhenn-cadberm
interactions [7-5)

In this resenrch his been studied the mterscbon stody between AT stmuetune with BC1 domam
ot E-cadlverin [ 10]. Where the ALT srociore bas several derivabives, one of which i the ADTC) (Ac-
CADTPPYVC-MH:) E'H:r.-hcl.c Thix qud.e B 1hnu_g_i1l I imcrense is I:-m'ln];,:ml metrvaly in ||'J1.ﬂ'.-|L||'.@_
cadhean-cadbenn mleraciums, Morsover, previcus siody las shown tlal ADTC | peptide can méubit
codhemp-cadherin imeraction with ADT peptide kinding on groove regiom the FECL domain 11
Flawever, the biological activiey is affected v the structare form of the open-ovelio (0} and close:

W‘mmu v Ui Wl gy e meed | redar 3 T of (e Ciestive Comnmiai Alnbeton 30 Boence. Ay Rindr G bgim
oof i w wrk v recenvien win b o e autho o and the e of ibe oerde. jrrmal cisiion ol TYH
Pabtishiod srdar losnioa by 1 Pabobabing B i




The | 23h Jabor £ oslepence I.'Hl'cl'l,:ﬂ"li'hII} 108 Paldashimg
108 Cond. Seriea: Moteriels Seienee and Engiseering 340 (2002 ) 01 2050 doi: 10, ML YT 200300001 1 2050

eyelie (01 ADTCE peptade, aside from that alss mdliuenced by changes 0 the struchure of each bme

g Molezular Thmamiacs (MEY) siulatson Uor 20 s (200000 pe) a5 shovwnodn Talde 1.

Inble . dienemted 0 and OF forms of the ALY IC | peptice by musleculnr dy nammcs apprmach
Uisdee (M

Ihstance constrang e restraimt Tidaal Energy

af 515 Bjes () kMol nne®y [kl mol)
Al All bond freely rotalabile Monas A2 50453
A 0.2-n3 Mane -2 B30 28
Al L34k 4 Mane A2 GRS L2
Bi Al hend freely retatable 4 32567 45
(E 2403 LK) -2 0k |5
=3 0.3 4 NI 42 i
[ | Al beand reely waatable 2,080 -3 038 36
e 024k 3 |2 1510 -2 B23 03
C3 13-k 4 12, -2 a8 S

£
[ Al wnd freely ntatable Tz =34 T 34
Cce All bond Creely rodntable 4,000 =30 B07 4]
(L All bend Creely soatable 12,000 -3 HAL K]

Bnsed an Tabke 1 the Foemation of OO r.q'.ln:l: usIng N rq1tid: {ende B2y ond on the apliniEat e
fesall ol OO oltamed stable amciure OC (oode T30 thal 15 by giveng Farce nestrmt for 12,006
kLl onr” which resuli then used for eptinazation of TR simakeiwmn Cor 1 20 ns0 F20,000 pa). Previous
wudies have performed DM simulations for 120 ns for the ADTCS pepbide and hove stadied the
interaction betveen the peptids ALITCS (Ac-COTPPYC-MH: ) with the EC [-ECT domsain on B-cadberin
[E2] I the twor structures of tis ]'.u.~|:'-1:|-s.i-= bl ﬂm:np.l.i.:-i'l 15 e e ol strocture, where op ALTC]
peptiche Lhere 1s substilubion of alampe smao oculd The amm of Ung pesearch = Lo determane the effed of
nlanime substitution 1o modulate of EC1-ECE domain on E<cadherin

L Marerlals and ¥ethnds

The siriwsture of (8 STFTCT pq'.!l.p;ll: wirs landl Imom ]‘:n.'h-'ll:ll paogram | 13], Meanwhile, the stroeiure of
CC ADTCL peptide was performed by fonmning diselfde bosd Betwesn 5 @B 8 e aloms on cvshine
mmimo seid and simple molecubr aphimizabion waing Avogado §gram. The ECEFC2 domam of s
cadlierdn protein oltadived Troas Protein Dacalbank wich 10 2072 The BC1-BC2 domam streciure ol E-
endherin, OC ADTCI peptide, apd O ADTC] peptide ane depieted a Figare

4 Mot
[ ‘il-"'l )

Frpure | (20 The ECI-ECT domam stroctore of Esgadherim, (5 CC ADTC | peptide strocture, ond (g1
CCADTC] peptice structurs
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Thia atady easried sub m e steps, [he st siepowas the oplanizaton wsiga GROMACS v 463
prograi. The optimizotion was done for tve brpes of ATTC peptide open-cyelic (00 aned close-
cyeloe (CC) an 20 (HEE and T2 ps, respectavely. The (0 and O ullizeted b ats chslnnee cansiramis
el foree resraings {Table L) The must stabbe poptide was resulicd by nptu:natuu.uurn o 20,060 ps und
the Foro= resrnmt 12000 kM mal’ 11|'r|. upr.-]md: 10 the .'.|1t|:1|.u.l|..':.n11|:-11 om | 2000100 P shiown 1@ Takle 2
The second slep was o detenmne the mitetaction propertes wsmg Autelleck 42 program | 14] The
interation was dome for A7 bosd, and the hest position of the binding sie and binding seriy an the OO
ond OO0 AIFTC 1 peptides aganst the BC1-102 domam of E-cadberin was selected.

Table 2 Varebisn ol B simation the CO ATHIC L peplide for 120 ne

: [istnnee constramt farce restramt

e of Sis.. Spes (rm) bl ity
El Al bomd freely rotatable Mone

F2 Al hand froely rotatable 4000

E3 Al bond freely rotatable 12000}

. Result aml Diseuissbon

Madesalar Dywrandy (M) Sipxlosivn

I the MK susalatson of OC ADTC peptide peaformesd propursteom sysbem, tragpciory goimretnon, and
Imjn:ch.'q'l. anahvzis. In the preparation sysem alage was e I'r|. m‘|d|_n|_:|I sl vede, KW, ITEInTEEE T HET
ciwegy. mobeclar dynasrecs on rmr.mmlp-.'r.-ﬁhm aisd the tmconstransed firal ceprilibaivion. The gemerate
Erajectery stoge was dome by MWD stenalntion for 120 55 Inthe ajeckory onalysis sings permrated HMSD
ored todal enerpy. Trajectooy 2nalyvse performed HAMELY analyss on Co end lotsl eserpy nmalysis, as
depaied n Figure 2. Based on RMSD pnolysis of Ca on CC ADTC] peptide, the movemeni of peptide
raclecules iends 1o be stable end dises rind un-dﬂgl} meich d'lm'g,e due to the Feesenoe of farce restrain
i Table 3 Forve restramb ol b samalation of the peplice stricire Cag wall undenze a nooesigmilcan
changs ke Cop Moreover, 11 ean be proven by the chonge of distanee bebween 5 %5 in fhe amina
nced cysteme as shown m Table 4. Changes in peptide structure of CC AINTCE affected the stracture
foldingfwnfolding, the pepide with Falding strociure 2 mare stable die to il Bas the bovest enegy |13

FikisE Crmnac Dodrghes
+ e 1= o SN R T

|-IJI—I.: |

L | T Tia e T T e T O S
e - — = —-| - I e e TN
P P

]
i1

Frpore . 4a) The RMSD profile, (b The iotal cnergy graph. Whore varabion foroe restrand of MI>
srvmibation the CC ATTCT peptede e dse Bk color aomde E1 (Moo, el color: eode F2
(4000 K med!, ™y, green eolor; code B3 12,000 KVmol ' nm®)

Table 3. dieneaed CC forms of the ALTCT peptide by olecab dyaamees on 120 a3
Ciwle Tartal Energy RBASY
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Table & The movemenl ol CC Peplishe ATFIC T dusing M2 sanulation an 120 ns

Il E2 Ii%
The mpvemeril Todal Energy Bygossd Tolal Beergy Beg osns o Tolal Enegy Mew san
of peplides per ns (ke ] (kimly [Al- (klinals i
i -AT.EY5T] 2o 57657 34 2A28%] -37.73048 20297
Hy <58, 144,50 2OZES -FRIST AR 202863  <38.09778 202821
44 5842290 2BIESS  <53HAS00S 202935 <3851 11 202508
ald ST E3EZ 202930 57014405 1032 5781162 20102
=iy 5T 53291 202ETS ST HILAG 202939 -57.594 30 2028495
LY 5837447 202005 33540 20283 46T 20dasd
124} 58 1BS 25 202E29  -3R21271 202917 -3H.17273 202540

Fusthermnre, a lotal energy snabvsis was performed on CC ADTC ] pepinde. Massd on Toble 3,
pplimeeation with e addbon of o restraim 12 000 kimol' nm? las genened the nost stable energy
of =59 851 93 kXmind This 5 doe o the effes of o 1|ﬁr|{| foree restramt thot causes n{u.d ]1r.-|'||:|‘.'|:-.=
siructure, degrees of frecdean of Wongque decrese and the prohabally of mleracien with the electrosiat
fircis of e wrs sl solvenls bosomes soalba so thed the conforimation bads o b aues stable, The
sinble tndn] eneay of the slmchme i code E3 wos fiurthar mvestignte £5 mierachon with B-cadbenm
dermam using molocular docking.

After laving obtamed stable structuzse on oplimezaton ADTC 1 peptide using GROBACS, mobscular
d-:u:l.;inE was |1-|:rrm'mmi h-1 |.|.1i;r|E Antndock 4.2 [rrgru i'l-l-i The PreparmiEn of mnleculor -:h.'n:h'n'lg.
velved D stepe: 1 Autogrd and 3 fanadock Inthe Autopnd step was parformed an evabmtion on
EC] domain of E-cacberin with o gridbo seee of 30 30x530 on A=) boxes and grid spacing of &.375
A Then, Auiodock wath the number of evalunitzon pricess of 5,000,000 vwns done as secand stap. Bosod
v chesckingg result that OO ADTCT poptide from bog F has the best intersction wath bindig encegy of -
489 klmel (Table 51 This 15 also renforced by the formation of h'.'d.l'ﬂﬂ,l:ﬂ bomds el ween
Lys25000  Thed(HGLY and Asc@TRD2) Co®hH) with a distacee of 2033 A& and 2007 A
respectively. The mteraetion of COC ADTOT pepdude sith FOCL-ECT dormain from E-cadbenm on Aspl,
'I';rpE. Vald, GlnZ ¥, Teld, L}'x?j._ Herdd, Asnd T, and CillaBS resichees.

Tabla 3. Molecular docking of close-cvelic ADTC] Peptide with EC 1-ECY domti of E-cadharim
Beovx tvpe Pose A kLimal) Ki{pbd)
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M 93 -1 1S 1, #5190
] i1 SERE! ISRt
[ i -18.70 F28.47

] A4 1640 1.3 % 10
k 131 “13.45 £ x W
[ 134 =24 R4 432

3 109 =Jd.23 1225 109
i1 a9 154.91 .

I 51 1770 .

J 43 -12.43% 1544

The F box was validated wang RMSTH valae = I A and the ohitained binding energy of -26.35
Klfrmod amed Kl 240080 phel was pesulted. Walidation resualis i F b s ovalud choe wotlse valoe of BhS0D
=2 Aia 049 & The imicracion of CC ADTC peptice vath EC1T-EC2 domain fram E-cadberin mvelved
Aspl, Trpl, Vald, Hed, 124, l'..*-:.'-.'fn, Serdh, AsndT. and Metd2 residues | Figee 33 Enothe inlersolim
of CC ALNCH m[m.t. with ECE-FC2 domain of E-cadberin formed two hvckmogen bonds belween
Lvs2 500 ThrdHG) amd Asr2TNDE) CvsS(NHy with o distaes of 14983 A and 2177 A
respectively. In the previous study else obtoned samlar approach m investigaing the mieraction
bestvveen ADTCS peptide with BEC-ECZ dornain ol E-cadherm [ 12]. The difference bayween ADTC
ard ALITCS rl,TliIﬂl:!- B e presence ol an alamame amine acids Llnl'l.E]'I'E.: | pq:ﬂidu sEqUEIcE and 1he
cecking resaltz of the mberaction betwem U ADTC peplade and BC1-EC2 decmin of B-cadhenn can
be meem in Table 6

{a)
Frgime 3 The mieraction between oyeloe ADTC ] peptide and the BC-E02 domasit of BE-cadheran vath
used () Aadedeck program, and (k) Ligphs progrum

Table 6. Moleeular docking of dlose-gvelie ADTCS Peaptide with BC1-EC2 dormom of E-cadlberin [12]
ADTCS P L1 (h:.l."mnh- Ko (ot
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a5 -l 6 9E |0
57 -1 636 .36
ol 71 -12.93 541
147 -13.55 §.23
k] -11.13 L1104
il =115 0,25
Bz Hil -1d.83 143
1 =| 5 IR | 42
134 =4~ L
21 -11,73 LEE
EK] 3% 045 4. 38
124 1T 43 i 84

Based on Tahle 5 and Table & we can see the dilference of tirdirg energy of the OO ATYTC T nndl
ALTCS peptices. Uhy e OO ADTC pepisde lag kowver energy than ATCS which was -24. 8% Klimol
fior ADTCI peptide and after vulidation the binding energy became -26.36 kl/fmol. Meanwhile, ihe
ADTCE pepide has the bowest binding energy -17.45% kVmal It sssumes that alanine affected the
mnberaction The effea of alanine addifson was esdfimatod by the ability of 18 biological achivity o
michalnie cadberin-codberin mternctions which has prester activity shan OO ADTCS pepiide.

d Canclusion

Froen the resaills of thes i eiaciim :dr.r.l:.-' it 1 shown that the OC ALVTC ]1q1-l|.d.1: ol The F bay has
the bestl anternetion with bindug erempy of -26.36 kol and s energy 13 lowsr than the OC ADTCS
peptice. I8 15 sshmated thal the effed of addition of Alomine omino sed on pephide ADTCT The
inberaction of ADTCT witl BC1-EC2 doosuin fom E-cadlwerm oo Aspl, Tip2, Yal3, Hed, Qe2q, Lyszd,
Serdf. Aand 7, and MMerll reaidacs
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