
CHAPTER ... II 

Scope an<l Object of the Present \VOJ.'"k - . .....,. . 

The inte.J;.'aotion of a definec:l mao:romoleoula;r: spaaies, 

nucleic ~cids w:i,th a.ntiba.ct~rial mutagenic dyes and ari.tibiO­

tice as well as carcinogeniQ hydro~r~ons provides a. rational 

approach for E~tueying sit_e epeoifio dru~ bind:i).lg proceases • 

~he struotureJ. ot-ientati_on.. within tb.e nu.o"lE.tiQ aoid_m.olecule 
' - . 

c~se.d :by the bindin.g .of the· interacting species affords a 
• • ' - ~ j • 

u._niqu~ scOpe to s_tudy the· nature of the forc.~s existing 
' -

between· the interacting mole~ul,e.s 41· Such interact-ions produce - ~ . . . . ' 

protound p~a;rmacological e£feots by iAt.erfering wi tP. biologi­

cal prooee3see in which· :nucleic t,i.Oide pa,rtj;.cipate. 

It is, therefore, of grea:t l.nterest t:o know 'the . . 

pr1noi11lea which e;over.a. the-:rea.otiVity of p~es in_ DNA tow~ds 

certain car.o:J.nogens o;t- m:utagens. The react.ivity o:r DNA or RNA 

or pOlynucl~otid~s towa~ds chemica]. _reag~nts has been i'ou.nd 
. . . 

_to depend ~ nucleotide s$que.Q.ce o~ secon4ary or tertiary 

structure. The P.ii'.ferenc~ 'between Dli'A and RNA in th~ir eusoep­

tibili t·ie$ t.o base byd.!;'Olysis is known to 'b,~ due to the secon­

dary stx-ucture in the form~r. 

Ce:rta.i.n polycyc~ic _ hydfoQa,rbona and nitrogen aon_tain-
- > 

ing polycyclic carcinogens form cGw.plexes and are izltercalated 

~Y nativ$ ~NA and polynuoleotides in much the sa.me manner as 

aa:ridines and phen,anthrenes. Polyoyolio hydrc;oarbons, which 



. aro: nQ~tr-ul, hind to· l)i\1/,j, ·t(o a lessa1i e~eAt tbSll. ·~ttroge)n 

containing :polyoyol.ics. Jl\ppai.•ent~. ele(lta:lflata:tic factors 

plnf ·IDl 1ritpo;rtar&:t, ' u . nGt major, role ' i~l the intaroa.lat ion 

ot heteroayc:tlic ca.rQinogen.~ with 1uu.. even. thou~ bydro,phoo:to 

fol--qe invrJlvad in. in.tel':oale:tio~ pro~bly ciatE)rmtrl.ea the pre­

eis:e stl1aotu.re ot the compl~~ 

Lerman, OQ. the l>~S'is ot ilia investigatiou.. on. the. 

intaraotio-ns o;t' catiom~ dyes with DNA M~ .shown, that atltu~ 

tural l*eq,tti;t'lOII!tl.U:lt ia an :bnpf>l'tant :f!aoto~ Of. iul:i~~qalatiOn., 

He!lca, .if St)me: reqtd..rameata ot siz~ and pla.uar:tty ~· aa:tie ..... 

fied, heterocyclic. dyos, antibitlttaa and .hyo.itooarbons roa.y 

ill~tl!lra.a.iate. iA't·~ tlla D.tiA, {lctiva ~1t:ruc.twu-J aticl bind in a eome-. . 

. v-~llat l.ess ~spe:ci.f;ied way 'lit) single· chain pQ74Ynu.ol.~oti.dEH:!h ~his 

i!Sl k!lJ)Wt:t as ~;rtJ?-ong bind:ing ov 1:nteroalS.t10ll., and ia . a slowe~ 

p~ooef)a ·than 'thG waak~X* bliil £a.L9ter bin~ to an ou1iside 

re$i9n .o! _the t:t.~cl$:lc a,ci41 structure• i!u.rther more, tb;e :ff)la­

t:tv;a d11srtnbut1qn.of ~binding ·on. the val'ious siteG available 

ia aJ.si) d..~P.entlent ·on. ionic atrelltJ;~h. 

K~ping all. thsa~ ;tn Vilil~'h the obje~t ot the present 

:hl.vea·tiga'ttons have boeu. Qh.Oset!•· Different aspeote ot the pre­

sent wo~k ~e a.$ tollowa; 

( 1) Four pheno-th.iaz1..nt) dyera o:e d.if'.t:ere~:t eifiie· hav~ 

ba~n. sy1;1tl'H7~i~~Jid.'4>, ~he ag~~egatiou o:f;' .th(~ dyee 14. a.quecua 

$Qlu. ti on have bean atu. d:!.«A speotrophotom.e·trically. T·he. d~pandence 



"'!046-

. of the aggregation tendency on the shape .and size of the 

dyes has been. investigated. 

(ii) ~~he interactions of th·~ four dyes with some 

·polyr.uloleotides, namelY 1 poly A, poly U, pOlY I, poly 0 and 

. ·poly (} having single oha1.n atru.cture. nave bec;:n etud.i.erl spec ... 

tropho1;ometrica~ly :1:-n. the visible re~ion • 

. (ii1.) Three diffel'ent muturea, namely, poly A plus 

poly TJ, po~y A .Plus pOl,y l, and :poly I plue poly c have be$1 

pr-epa.red.!f ·which have been consid,e:r.-ed to possess doubly at;t"an­

<J.ed helicat stl'!lOtura~ Tb.e intex-aotione of these mi..'lttures of .. ' ' . 

polynuoleotides With the four dyee haYe been similarly studied. 

(iv) The in:~e~action of tbe four dyes with native and 

denatured DNA. have also. peen stu.d;J.ed speotrophotometricall.y. 

(v) The dai;a obtai. ned :tn the -pr~s9nt invefi!tigation 

have been examined in the light. of vartoua models p~oposed 

by d:tf'ferel'lt tvQl"kers to ax;plain binding. ot dye by polynuoleo­

t_i.d?s. as well as Dl'IA. 

Tpe object in the atu(ly of the interaction. of. the 

plleuothiazine d_Jre~ with too synthetic polynucleotidas is .(a) 

to. disctlSS tho interao .. ,ion of the dye.s with various poly­

nucleotide.s, with :pa;rtiou.lar ~egard to .·the stoichiometry of 

- the process, the site of l.linding• the degree o:r .speQi~icity 

~md the behav~otl.i' o:f the dyes on the polymer surface;. (b) to 

ascerto.in whether a difference :i,n the n.atttre Of their in.te;t'ac­

tions tn solution reflects a gen~ral difference in the response 

of singl~ stranded and ~ltistranded polynuoleotides. 


