CHAPTER - II

Scope and Object of the Eresentywoxk‘

. The interaction of a defined macromolecular spscies,
nucleic acids with antibacterial mytagenic dysee and antibio~
tieg‘as,wéll as carcinogenic hydrocarbong provides. a rational
approach for studying site specific drug binding processes}
The structural érientatign within the nucleic acid molecule
causged by the binding:oﬁ %he‘inﬁéraotingﬂspec;es affords g
unique scope 1o sﬁudy the ‘nature of the fprcgs exigting
between;the_inﬁeéaoting molecules. Such inxeéacticns produce
- profound pharmacological effecﬁa by interfering with biologi-
eal processes in which nucleic acias parficipate.

1t is, therefare, of greab 1nterest o know the
principles which govern the‘reaativity of bases in DNA towards
certain carcinogens or'mutagenss'ﬁﬁe»reactivity of DNA or RNA
or polynmucleotides jawardé chamieal reagents has been found
to depend on nucleotide sequence-of.seQOn@ary or tertiaﬁy
structure. The differénce between DNA and RNA in their suscep-
tibilities €0 base hydrolysis is knowﬁvto<ha due t0 the secon-~
dary strueture in the former.

Certain yolycyclic hydrocarbons and nitrogen contain-
ing polyeyclic_carclnogens.form complexes‘and are intercalated
by native DNA and polynucleotides in much the same manner as

acridines and phenanthrenes. Polycyolic hydrocarbons, which
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‘are noubtrals bind to INA 0 g lesser extent thax nitrogen

sontaining polycyelics. Apparonily, elecisms%-atic factors
play an inportant, if not m‘aé@r, pole in the intercalation
of heterosyclic careinogons with DA, even though hydmphobic
force involved in intercelation probably deternines the pre-
cise stmoture of the complexs R ”

‘ - Tevman, on the basts of hie investiga ation on the
interactions Of oablonic Gyes with DNA hes shows thet strues
tural z*eqairamnt is an important factor of inbercalation.
| Henos, 1f gome x'egnimmema of size and gxlamr’* ty are sabis-
:ﬁi‘iad, heterocyelle. dyes, anbibiotl ¢ and hydrocarbons may
Aigbevsalate Latt the DA active structure and bind in & soms-
what leos :specified way %o single chaia ptlysucloctidess This
ig known a8 strong binding or invercalasion, and is a slower
process than bhe weakey bub fastor biadiung o an outside
region of e nucleic aeid structurs. Further more, the rela-
t:wa ﬁiﬂvi‘ibﬂtiﬁﬁ of binding on the vz.ricma sites ava:.lame
is also dependent on ionic a*emm&uh.

feepling all thess in views the object of the present
Investigations have boen chosens Different nspects of the pre-
gent work are as followss

{1} Pour phenothiozine 63;@:3 of gifferent size have
| been synthesized. The sggregation of the dyes in agueons
solution have been studied &Eseﬁéopmtem%rimlly + The dependence



~4 G~

:ef the aggregation tendency on the shape and size of the
dyes has been investigated.

(i1) The interactions of the four dyes with some
polynucleotides, namely, poly A, poly U, poly I, poly © and
-poly & having single chain structure have heen studiéé'spec*
trophotometrically in the visible region.

{iii) Three different mixtures, namely, poly A plus
pOly U, poly A plus poly I, and poly I plus poly C bave been
prepared,-which have bezen considered to posséss doubly stran- °
ded helical straciure. The interactions of these mixtures of
polynucleotides ﬁith the four dyes have heen similérly studied.

(iv) The interaction 6f the fOur dyea with native and
denatured DNA have alsd beon gtudled spsetrophotometrically.
(v) The data obiained in the present investigation
have been examined in the light of various models piroposed
by diffevent workers to aypla*n b inding of dye hy polynuecleo-
tides as well ag DiA. ‘

The objeect in the atudy of the interaction of the
ohenothiazine dyes with the qynxhutlc polynucleotides is {a)

{9 discuss the interacaian of the dyes with various poly-
nucleotides, with particdlar regard to the sboichiometry of

the process, the gite of binding, the 6egree of Speelflczxy

and the behaviour of the dyes on the polymer surface; (b) to
ascertaoin whether a diffe?ence in the pature of their interac~-
tions in solution reflects a general difference in the response

of gingle stranded and myltistranded polynucleotides.



