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INTRODUCTION

Fomeasy protain fransterase [Flose) cotazes the transfer of o famesyl group from fornesy! diphosphote (FPP) 1o o |
speciic oysteine residus of asubshate proteinthrough covalent attachment ™, /7 ),
This ereyme, like s geranyigerany-fransferase, recognizes a common CA A X amino acid sequence located af the = A LA T - ) —\};:/"
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C-ferminus of substrate proteins. In the CA A X molif, Cis the cysteine residue towhich the prenyl group is affached, A /
and A are aliphafic amino acids, and X s the camaxyl ferminus thatspecifies which prenyl group is affached., If X is Alo, . 1
Cys, i, Met, or Ser the profein s o substrote for Flose and B fomesyated, F X is Leu or Phe the profein & Tyr-3008 )\ﬁ,_ Y 4
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geranylgeranylated. This post-iranslational modificotion is beleved o be involved in memiborane associclion due to the

enhoanced hywdrophobicity of the protein upon farmesylation. This modificction process has been identified in numernous o = = a.lolo FTase : ' 7 U . _
proteins locatedin eukaryotic onganisms, including Ras proteins, Ros proteins ploy o crucicl roleinthesignalraonsduction \|/\/\|/\/\|/\/ E_ E ; _ \ o /\/ 3
pothwecny that leads to cell division, It hos beenshown that farmesylotion of Ros B necessary for proper functioning in cel : PN - e {200 mURe
signaling.

Recently, there hos been widespread infersst in studying protein prenation since Ros oncoproteins are famesyloted
and mutant forms of Ros have been detected in 30% of humon concers. Since the famesylotion of cnoogenic Ros PR

proteins is required for cellular fronsfommation, preventing the famesylation process moy e a possible approach for H\L/“\mne-m.at-m 9

cancer chemothenapy, This prevention maoy be achisved through developing specific inhikitors of Flose, the enzyme v _ "=~

thot cofdlyzes the fomesylotion of Ros; the design of such Flose inhibitors is curentty o major areg of research. g : .

Knowledge about the aclive site environment of Flose is imporfant for designing new, potent inhikitors of the ereyme, | L o L " e E \
Recently the crystol stucture of ratFlose wos resolved ot 2,25 Aresolution” . This proteinis anheterodimer corsisting of 48 \ His-2458

kD [clphal and 448 kD (beta) subunits. and the secondary stucture of both the ond subunitappearlorgely composed of

‘helices T, Asingle zing ion, iInvolved in cotalysi, B locoated of junction betw esn the hydrophilic sufoce of subunitond o

hydrophobic deep cleft of subunit The zing is coordinated by the  subunit residuss Ao -297. Cys-299. His-352 and a

worter molecule @@\/
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2. Methyltranderase - Arg-291B

Cross-linking studies indicate that the binding sites for both protein and FPP reside on the subunif . The location for the

Twio sulstrotes con be inferred from the presence o two cleffs that differ in their suface properies. Cne cleft b ﬁ\(‘an
tydrophilic, being lined with charged residuss and interacts with the CAAX peptide. The other cleff, orthogonal 1o this
peptide bindigsite, is hydrophobic, beinglinedwith aromcotic residuss and b considered thesite of FPP binding . 3
L > - Figure 1 - FTase-FPP-H-RAS complex Figure 2 - FTase-FPP complex

Flose is showeed with ribbon [yelow for the hydrophobic alpha subunit, red for the hydrophilic beta - Main inferactions:

subunit], FPP [blue CPK] coordinates the zing ion [dak velow) with the pyrophosphate ond the e Electostotic and coordinotion inferaction between zinc  ion ond pyrophosphate oxygens
RAS PROTEI N POSTTRANS LATIONAL MODI FICATIONS dliphatic: chain interacts with the apha subunit of Flase, The H-RAS-1 CVLS segment coordinote also negotively charged.

thezing ion, butthe most imporantinteractions are establshed with the betasulbunit, ¢ The pyrophosphote group interacts alsowith Arg-2918, Lys-2948 and Lys- 15844,
The first step of R4S profein posthansiational modification & the covalent linkage betwesn FPP derved by clossical The FPP dliphatfic: chain, evenif notshown, is placed inFlcse hydrophobic pocket,

soprenoid biceynthesis pathway  and owsteine residue of CALXT, This step & folowed by cleavage of the last thres : ;
aminoacics, The idenfification of the protein responsitle for the protecytic cleovage offers ancther target for blocking PC:I|I"|"‘|I'|'OV|C:I'|'IGI"I and membrane
R4S activation. Thefinal postiranslational modification, pricr to memiorane anchorage, is the methylation of the catocicd locdlizaation

group of prendoted owteine. 5-adenceyl-L-methionine  [Adodder] s the methyl donor  Inhibitos against the
methytransferase has beenreported. The next modificationis the palmitoylclion of cysteine residue located upstream
of fomesylated oysteine, This modification increases the binding affinity 1o the cell membrane, dihough not be
essenticl,

Ser-3378

H-RAS AND FPP DOCKING WITH FTASE

Both ligands [FPP and H-FAS-1 carboxy tfetrapeptide CVLS ferminus) was docked sepanately with
Flose following the computational procedurs descriced in methodology section [Chart 1) and final
chientations was assemibledin a ternary complex [FPP 4+ CWLS + Flase). This complex wios subjected
To inificl minimieation [conjugote grodients, RS = 0,01, boacklbone fiked) to discard high enerngy

Figure 4
Flase crystal structure

The crystal structure of rof farmes fransferase, resolved by Park et al.”, is available to Protein Data Bank ™ with the identfification code 1FT1, This figure

h ot L | ST S f d durina thi docking study, th o i interactions, followed by 200 ps molecular dynamic (T = 300K, Newton equation infegroted every .- Lys—I6dA
E::lrgl?;p’r. = S DGl SV E NS SEHOLI CBRISECEC O A SERCIARES T OREr AL He RS IR ks S N DI tes twio s, backbone fiked). The lowest energy frome clotained by final 100 os of MD rojectory was finclly
opfimized usingsame conditions of preliminary minimization, Tyr-36I1B 7 / , 7
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QGVEDAFYTL KINPEDESGE GCMECKCOVLE Wlcin inferachions:
Figures ¢ Electrostotic and coordinction interaction between zing ion and C-term oot oyl group.
H-RAS-1 Amincacidic sequence ¢ The M-ferm ammonic group is inserfed in d pocket lined by aromatic residuss, Obwiously, this
FTGSE'[S] FPOH cnmplex imteraction is not present in notural complex Flose-H-RAS-1, but its interesting to perform o
Compansonwith RBAS -mimeticinhibitors.
Both encliomers were docked into Flase, but o Electostafic interaction between Lys- 1644 and carboryl group,
only S Bomershows o inferesting inferaction.
Tyr—3tMB - MAcin inferdctions:
¢ Electrostotic inferactions between Ang-2916
and phosphote miciety.
¢ H-bonds between Tyr-300B ond phosphate
oxygers and betwesn Lys294-B and hydrcxy OH
Croup,
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Table 2 - Main interactions of Flose- HRASFPP complex.



	Page 1

