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L - e T "Abstractb T ¥y

The hydroxylmon of sélected prohne resu&xes by prol)lhydroxylase (E. c’ e

© LI L ") isa crucial/; posttranslnhona] event in the bmsynthesls of co]lagen an

i Ve .
i 7 lmportsnt m of 't 2 connective ussues Hydroxyprolme (Hyp) offers-

additional stability to the  unique triplé-belical conformation of collagen, which in .

" turn, is necessary, for the functional viability: of the protéin, at phygiloglcal i

e, - ‘iemperatures. .« - EE PN
e 3 ’ ! ) i, S

mtngumg lt was proposed \earher thxt pmlyl.hydroxyl

’chnms (Brahmach 'md/\ h '4" g um) The present thesls involves

isi g ‘chicken prolylhydroxylase and Pro—coutammg synlrheuc peptldes. .'4
S e A : . .

. Pure prolylhydrowlnse was obmned from ls-day old ahmken embryus using
aini i ides were charac!enzed i

B 2 N
blished procedures P

dlﬂ‘erent solvents, using’ cireular. dxcmﬁm (cp) and ‘ntrared (m) spéctroicopy.

Y e These ‘studies ‘have mdw:vled the emstence of twd conformnhons. w, an’

oxtended conrormahon sxmﬂnr 4o that of poly(Pro) (PP 11) and 2 [olded ﬁ-bum, in




* known conformation’ was st\ldled by the Iallowmg reactions: (J) hydroxylnhon of

the peptyes themselves and (2) the capablllty of thesh)epudes to compete wnh -

. the standard substrate, for lhe acuve sn‘,e Df\prolyl‘;ydroxy]ase It whs l’ound that

’ pepndes with enher ptuin or extended cnntormsuon alone can_act only* as

mhlbltol’a On the other haud_, pepudes with-both these conformntmns can als6

s _serveas substrstés fot the enzyme, in-addition to bemm competmve mhxbltors T .

Based on tbese observauons, 2" model is proposed for the conformational’

cn,tena, of enzymz\hc pmlme hydroxylahon, Accordmg o this model thé enzyme ,

lreq\mres the presence of PPH like extended conrmmmon Iollowed by | l'o]ded

a—turés' m the substrate molec\lles The PP H s&ructnre is necessary :lt Lhe

,‘ 4 bmding snte of me efizyme, whilé the ﬁ-tnrn struc,ture is necessary at the catalync

Pephdes wllh enher one of these structures can act only @) mhlbltors smce
5

£ they can fulﬂll unly p” ol' the cunf‘ormﬂmonﬂ requirement. These studms are of

portance‘ since tha. 1 help t6' Hefing the obseryed substrate spéclﬁclty of

prolylhydmxy’lase, in preelse&onfom\:mons.l terms S " i .

R e
The struct re-functi lationship of the proly ydroxyl: ‘itsell’ and its

«interactjon with sl)hstrates and cosubstmtes, in’ con[ormauonal terms, are’ also

sludled~by Cl_)» and '}I e : Th‘e‘ lidati of these sLudles in

der dirhg the, sub specificity ‘of prolylhydroxylme areﬂd:sgussed
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Chapter 1
r Introduction
1.1 Introduction e C &

The structure and function of a protein are interdependent in carrying out
the mé:sses of life. This phenomenon‘ms been found to _be especially true in the
case of col[agm}s, a family of proteins ubiquitous in Lnll .multicellular organiéms.
The term collagen is now ‘applied to a series of related, Ieé gene!i#‘nlly distinct,
macromolecular species found as major cbnstituents of bones, cartlage, skin,
ligaments, cornea, vltréons, eye lens, blood vessels and glandulxr ducts They are,

,mvo]ved in carr&mg out sllch diverse functlons as  weight ‘bearing, force

* transmission, mechanical support, matrix -formation and-cell-cell int‘e%ions. The

capacity .to form sup in extracell lar spaces is‘one of the

P

properties characteristic of to the collagen family. Collagen’s
distinctive structural and [ul;ttional pruperties.have been ascribex:} to its- unique
phislcochemical ch’arac!eriseics“such as amiffo acid cpmpb’sitib_n, sequence, and
;onfo;mation. These, in turn, govern the precise organization of collagen fibres,
the most highly charicterized form of collagen aggregates. - This organization of

particular collagdn fibres in association wit}y other strictural molccules of the

extracell\l]a‘mamx appears to determme the final archnecture and, [unctxon of a

R parucu[ar tissue.
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