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III ri~IIr<' :) till' parall(,1 I i Il(' ~ :-;I (0\\' L11:~t ~ I ' i~ I,ll.: ~ : lli lI' :d :~,i o and 10°C" ,wei th(' 
;;Iop\' illdi('at('~:L \ 'OitUIIl' illl'l'I':!\ ' Ill' 1'(,;tC'li<llllLI1l01l11lilll.!; lu :qlproximatcly lin ec , 
]l<'l' mol(, ill I!;oinp; fro m II,,' :1C'lil'(' to 1,11\' inaelive form of Ihe C'D7:ymc. This is 
Jllllcit p;l'cal('l' III:LI! II\(' "oitllll(' (,1, " :,1' Ill' ~L\ ' Livaliu ll ill l1\ul.:Ll'olatioll, ",hidl i~ in 
(.}I(' oppo~ito direcl ioll :1I111 \\ 'Ii, I iIlYolv('" m()IeeuI('~ ~malle l' by ;L diffcl'ent orclol' 
of magnitude than tho:,,' (I i' I it,' 'lr" t('in ('nzpnn. J\lon'()"CI', it i ~ \'('I'y do~(! to the 
\,ahl('!'i that han! h('('11 I'f'!)(,r t\' ,: ill otl1('1' rasrs of protein denat uration: lj,l:, G cc . 
for the I'cv('l'sible d(,llat mal 1(11 , o( baekrial luminm:i('('ll(,(, at 35°(;.; G2.tl ce , for 
thc ~ame ~y::;t('m in th!' Jll', ' ,,'llI'( (,I':t kohol ; i lee. for t h(' irJ'('versi ble denaturat ion 
of the lumille~e(' llt , ~y~t('1 1 ; ; III r()ughly 100 cC'. fo r Ihe prccipitation of »lll'ificd 
human serum ~lohlliin ;ll Ii.) ' ( " 

The n'v('('sihle inal'!,ival ion (,I' prolein pllzym(',; n','('alpel in thi::, :u1(1 the earl ier 
:-;(,\l(li('s is a:-;:-;o('iatcd wi I h mark('(\ in('\'('as('s in ('nl ropy, encrgy, anel volumc. 
'Vhiln t.h(,;;\, eh:tllW's Illay S() IIWI illt(',~ illV"I\'(~ dis~o('i:ll ion of Jlrim:\ry bond,.;, they 
prohably l'('I)f·('S\'11t. ('hil'fi ,\' ;11 1 lilitoidilll!; of 1.11(' p;loIHli:tr prot('in into mot"!' lineal', 
fibro11s forlll;;. If 1 his \llIfold ill/.!, is c'arl'i"d h('yolld a ('('rl.ain (:ril.iml st.a).!;\', or i~ 
:u:(:olllpani(,d I,y hydr()g( '11 1""UIIIl/.!, wil II 11:I,!'I 'ol.i('!4 s l1l'h as Itil:ohols, dh( ~rs, al1d 
Silllil:Ll' Jlobr bOlld~, Ill(' ('IIZ,"III(' I();;p;;, nl " ':\:-,1. It-lllpol'arily, ils 110\\'( :1' 1.0 L:lkn t.lH! 
!'iba!>(: app!'oprial(' I'm ('flllti,ill:t1 i' "1 wil h I III: 1110 \("'111<' 10 1)(, ('aLalyz(:d. 'I'll(' 
ullfoldinf.,!; of a hlllHln'" (II' SII :llllil1() al'ids is ob~('I'\'('d I () rp,,;1I 11. in a \'ohlllu' ill­
<:rell ... 'iC equivalellt, to :d)()lll. Ihn'('-q11arkrs of tilt' "Olllln(' or (HII' amino acid . 

In gellcml, thn fohkd ('IlZ,YJlI(' ll1usl. dlan;!;(' ils shap(' ill th(~ :LI'I.i\'ation PI'O(:('S"; 

to fit. the moleeule to he (·:tI:tiyz(·d, IInkss Ih(, adi\'(, parI of Ilw enzyme is at. t.he 
:mrf:1ce. Thu!>, ba<:tcrial It wi fer liSe expands :tbout. !iO (,(', pcJ' mole ill goi ng from 
t.he normal to the actival('d slalp. Thi~ indi(':tles a good iI('al of llnfoldinp;, .\C'­
tivc invertase, on t.he ot.hcr hand, shows pract.ieally no , 'ol umn chanp;e in com­
bining with HlllTOS(' to form t.he act.ivated complex. This probably indicatc!; 
that the active part. of invf'I'l;lS(' is on t\H' ~urf:tce of t.llC' normal nativ(' moleclIl(" 
so t.hnt Vl'l'Y little ehan).!;(' ill Lh(' sh: tpn of the en7.ynH' is n(:e(!ssitat.nd d\ll'in~ the 
act.ivation process. The availahle dab, of coursc, do not excllld(' t.he possibility. 
that an unfolding of t.hl' inn'rlaH(' llloI('eule, followed by a l'C'fuldinl!; to t.hc s:\me 
volllme, take~ place, wit It t h(' !'I'Huff that. t.h(' lwl . ciTed of prCRSlll'e i:-; the Han\(! at 
difTercnt. prc:;s\ll'{'S. 

[n addit.ion to t.he al )(I\'(' ('V id('llI'(' I Ilal, (' 11 ZYIl\(' Jrwl(, (! tll('H arc (!IT('<'i.i Vl! (:at.aly...:t.:; 
u1lly when folded ill 1.1l!' appr()pria l (. way, t.il(· J'(·I:d ion 111'(.\\'(,('11 ill!! Opt.il!:11 C01l­
Ji~tI ratioll of t.he Sll I )~1 ra If: :llId I,ll!' adi \'i I,y of I. he , ;;p('(!i fic ' ('1\ zyll\!! provides 
familiar cvid(' JI(;<: that, I 11l ~ ('aLalyl if: :Ld,ioll dl'J)(,llds :t:-; 111 \I ell Oil L1w ~Ilrra.(:c' 

shape a.nd the s('eontiary 1)lIl l1ls mad(' with t.he read ant as on the primary lJond 
stl'llcture. Optir.al i ~ol1w rs ha\'(! t.ltn :-;Hllle primary bOllds and yet frequcntly 
differ enormou:;ly in their rea(:1 ivit.y wit.h ('l1z,YmC'R. Thc ('xperimcnt of Pastclll' 
(2·1), wherchy an op1.i<:aI iso l11<'r was s<'pa raLed from a I'a('('mie mixture by mcans 
of an organism, is a e1a:-;sic: ('xampl('. Tlw diITen'llI :\, in \'('adivity i:; to hc traced 
to n better fi LLing of tire enzyme wilh the one t.han th(, other of the two isomcrs. 

The preH:;urc elTecls, indic:tling :tn unfolding pro('e~s in t.he reactivit.y of pro-


