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Tl usin· Plate-

.P·RM.T (P.ro,tem.Argirn1:rune Meili.yltransf�r.aise) :is .a mmmnalruan enzyme that catalyZJes m,etlhy�ation o,f arg .inine r�sidues m .a po,�.ypeptidle c.haiin. PRMT is ,categor .izoo. as 3 di:ffierent types. The m,ethylation c.aun occur .as asymmetric d�methylation (ADMA, P·RMT 1,. 2, 3, 4, ,6, 
an,dl 8),, s·ymm,etrfil.c dimethy:�,aJiticm (SD.MA, PRMlT ·7, 5: .aund. 9) or monometlhy�ati.,on Qvt[MA,, PlUdT 7),, Type I, Il and III respectiv,ely. P·RMTI generates ADMA on a:rgrnnine r�s:id·u,es of the H.rusto:n.e H4 N-te.rminaJ. tail,, ·which. can. :rn.,ead. to t)ranscripti.on of can.c�r-r,elated g,enes. 
Am.ternruuively� PRMT:5: ,can mo.d:i.fy ili.e sanu.� a:rgrnnin,e re.srndu,e to, :,1roduce SOM.A,. wh:�ch r,ep1resses tJh,e d.ev,elopmeni ofth.o.se same c.anoer:..re�rutoo gen,es. A 'better und,e.rstaond·�ng o:fthe sufu1strate ,specificity of these enzymes can .. russ:�st :m the dev,e1opment ofn.o,vel is,ozyme­

sp,ecifi.c p,ha:nnaoour,ticals . 1 To :rud.enntify tlhe.se di.fference.s ,. w,e syn.t1h,esi2ied a 916-w,ell plaote of pe'ptides ·io,ased on. t Jhe H:istoiile H4 N-t�mirrua�. mil, scr,eeiil!ed tlli'lem agains·t PRM.T 1 using .a scree-R�ng meth.orl. p,reviously d.ev,eloped in th.e Knu,c.k�.ey lab .. 1 Th:is meditwm-throughpuit 
scr,ee'n. :m.d.en1tifi.ed 7· '�hit'' pep,trn.de sequence.s and oo.nse.nsus se quenoes 'based o:n. tJhe '�hiitt'' peptid,es were synitihesized b,y· solli:md-p,hase pe'ptide syntlli'J.,esis. Each ,of tlhe.se consensus seque'oce.s vari.ed at the N,-·termm.us,, ·whil,e retarnnin.g the molf',e distal fOSitive charges ,of H4-16 
p�ptide .. T .he peptides ·w,ere v.ruidrutted. us:mng a MTase.;-GloTM Met1hylliitt!l'.'.ansfie.r-aseAssay· to d.eter.mine ift 1hey· were indeed. su'bstrate.s fo.r PRMTI. The kinetic vallue.s �ndi,cate the:fil!I'.' effic.me.ncy as P·RMTl suJb,strares and £mtb.er :mv,estmgat�ons al!l'.'e b,eing ,coin.ducted. to id,ent.iJfy tihe 
differences m th.e su.'bstraw specificity regai.rd:rnng P·RMT-4 and P·RMT5. These co:m.m.uoo. ,efforts wi�l h.elp us gain. a ·better understa1nd:ing ,of ili.,e r,ole PRMT isozymes p,:�ai:y in ·ilie onset o,f cancer,, whmle assist�ng :mn the d.,esi,gn of novel phMmaoootmca�s to 'battle this d:iisease .. 

Backgrou.nd 

·•!• PRJ\4T l an.d. PRJdT5 target a:rgjnine residu.es ,0111 histrn.l.e tails 

. an,d methylrute fue goonidino, nitro,1en on a:rgmin.e 
as:ymm,etri.cally or s.yrnm.etrically, respec.tively. ,Qv,erexpres,sio,n 

,o,f .PR:M.T fil :is associated with the dev,efilop,m.enrt of' c,ertain 

c.ance-roi1s. gen.es. in the body while PIUrfT5 is rep, ressive of'tlmt 
s,ame .aicttivity.. � 
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Library Synt:hesis and. Screenin.g 

••• S oli,d Phasie .P1epti,de Synth.esis 
(SPPS) 'icouples .u individuai .ammo .acid vesidues to,geth,er 

with the use ,o,f c,oupling agenil:s. an.d. the removal of 
' 

. 

:protecting gr,oups .. 
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<• The H:4-,fil fil-,R Linker (KAOGKGWKGG·R) was 
synth,esized. 'Via SPPS mn a s-yringe and th.en th.e solid. ]Phase 

beads were ,divid,ed. even ly into a '9•6, w,efilfil pfilate for synthesis. 

,o:f a v�triabfil,e re�o,n ,o·f fil vie residues., creating 96 differient 
]Peptides,. 
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•!• The 96, well. ]Platte was th.en .siereen.ed with PRMTfil 0J11d a 
sieries ,of antibodies. \¥hen a ]Peptide ft1o,m the w,eii was. a. 
PRMT fil s.ubstrate, the aiotibody wash w,o,uid ieav,e .a lblue 

residr'ue so that potentiai si-ubs.tr.ate "'11.its.'' ,couid be identified. 

(a) Non-Hit (b,), H:mt (Blue) 

Images, of wells lbern.eath a 
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Results 

+ Afte:r sc ree:mn,g agains.t PR:M.Tl, therie w1erie 7 ��hit'" 

comp.ounds .. 

Well Location 
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Hits 

Sequence 
NtoC 

.AJJKVV 

'.fK:V,CM 

KAlAKK 

JMK:.CKV 

M··c· ·c·' , 11 .. :-·: .. - . ·v. . .M. 

v: Valine A Alai:ruine K. Lysine M AcetylatedJ Lysine 

C=Cy.s,teine W Try_ptophan 

•!• Co,nsensi-us .segr,menc,e lilbr .ru:.ies. were g,en,erated. for the 

PRMTl �'hit'" sectn,en,c)es and a:re ]Pic tured lbe:i,o,w. Th,e 
c,onsensos seq i11ence w.as ty]Ped C to, N 't.errniinus, as it was 

c,oupled. 
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•!• 4. pep,tid,es were ,synthesized 1bas1ed on th.e ,c·onsensus. 
sequenc,e to, validate th,esie afie true STulbstr.ates. The kinetic 

values wet1e meas.ured. usm:g· .a stan,dard m,ethyltransfierase 

Sequence Name 

ValPepl 

ValPep,2 

Va1Pep3 

Va.1Pep4 

assay .. 

Sequence 

NtoC 
AKCKM•-RGGKGLGK.GGAK 

AKKIKM-RGGK1GLGKGGAEL 

·vvcKM:-:R,GG:KGLG:KGGAK 

VV.KKM,-RGGKGLGK.GGA'K 

' 

Sequence 
ame 

V:alPe-pl 

ValPep.2 

ValPep3 

V.alPep4 

Kinetic Assay Results 
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(M) 

13.5 x10·6 
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\Ima.: ll:21M ,Q,.G11tM. 

Km iU9311 1.311,11 

Future Directi.o:ns 
❖ Screenring the same pep1tide liilor.J:ry a,gaincst other f'RMT 

isozymes, siuch as. PRMT4 and JP·RMT5, to determine 
ruff'efence-S in the csubs.1.rn/te spocifi.c�ty amongst P!RNIT 

:fami].y members. 
❖ Deve]op more specific ll?'RMT inhibitors. using thris 

information. 
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