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t pin", t oj!;<'t Ilc'r wit h llH' im port:ul('(' of opl i(':ll ('()) di!!:m:tt iOJl in the rcacti vi ty of 
prol c'ins, poiJl t 10 c('rl a i II ('ollei\lsillllS ill r, '!!::ll"< I 10 I I \(' origin :wel r('prod \I cLi 011 of 
I he fUllda.mc·Jl t III ('onsl i ItH'JI Is of I i v i III-!, Ill: II c'ri:lI: prot C'illS, I'll zy mes, and W·Il!'S . 
ViJ'Wo,(,s :m't o h!' inc'luci(,e! ill Ihe S:lllH' ('alq!,ory. 'I'll(' sali(,lll poiJlt:-; ILJ'e bJ'irfly as 

follmrs : 

'I'll(' :1I1110:--.t lI11i\'('r,,:'1I opl il':d :l('t i\' iIY of hil,jllgi('al ('1I1111HlIl1HI:-; shows I hI: 

~('IH'J':d imporlall('(' of :--'c'('()JIf!:try I'"IH/.'; Ill' til(' (':d:dy"t for tbc' spc'c'.ilicity or 11\(: 

r('ad iOIl. 'I'll( ' O\'C'I''' 1I(,IIlling PI'('pclllllf'l'aIH'C' of II1('sc' ('OlllIHHllIe!S havc: I he 
{-c'mlfigmati(JIl, ~'!'I if til(' whol(' l)i" llIgiC':1I worlel c'lHtld 1)(' J'('(\c'('lI-d Ihwllgh a 
lllirrllr,th(')I('\\' worlci "illl its r/-('IIIt1igllr:lti"ll \\'()\lic! work c'x;I<'IIY:ls w('lllls 

til(' pl'l'SC')1 I, 011(', ( )11 I II(' 01 hc I' hallel, if IlIlIy c'('rt ai II /;I'Y ('a I :dy:--.I S ill all illc! i \' icll1:d 

org:lIli:--.m "C'J'C' J'C'plnc'c'e! hy I Iwir opl i(,:t! iSlllIIC'rs I hI' flrg:llli:--'111 would p('\'isb, SillC'(: 

its \'('ac-liolls ' \,OIild \IC' out. of h:dallC'(', Thc: fltC'l 111:11 OIIC IIPI i(':L! t.ypc: is so p),('
)lCIII(I('I':tllt. ill llul U\'(, sl rollgly suggc'sls a C'OllHIIOII origill 01 li\'illg I hill!!::-;, pprh:lps 

t bml1gh Ih(' ('h:lllC'!: formal iOIl of a :.;illgl(' protc'ill luolc'c'\lI(' "hic'li Il:tPI)('llC'el 10 hc: 

of Ill(' {-COli Ii gil ml iOll, ,\ J I C'I'IlIl Ii\'( 'S 10 I II is \' ic'w llC'C'C'ssa ri J Y :I :';SUInC I hc' o»c'mti Oil 

of ndraJllolc'('\llar fOI'!'!'S, asslI!!:l!.c :.;kcll)y (/1l:trill (2:n, ill C':lllsillg; a large nUIlli>('rof 
molc'nil('s 10 \)(' flll'llwd of similar opt il'1I I l.yp(', _ \par{, 1'1'0111 "sppl'ial ('r<:al ion I> 

(whi('h ill :lIlY (,IISC' i:--. HO{, ('x('llIclc'd), it is liardly l'C':lsollal)lc' to hc,lim'c:, h()\n~\'('I', 

that :lily of tlw known c'xlramol!'clIl:11' f lll,(,I'S, SI\('II as till' asymmc'{I'Y or L1H' 
(,:lrl h's lll:lgTlC't ir lipid 01' pui:lrizl'd liglll frolll 1\11' skic's, ('oHld possillly lI:t\'(: bC'en 

dfC'c'l i\'c: ill I his l'C'g;:II'II, sillc'c' :--'llI'h f('('hl,' illlhlc'nc'('s :1C'i. Ollly to \\'c'iJ.!:lIt. slig;hl Iy tlH' 
pl'Ohal)ilit.,Y or I II(' fOl'Jllal iOIl I)f 011(' c'CIIi1iglll':d i011 m 'c')' UII' ollwl', Hy I.lIc' l:I.\\'s of 

dlllIlC'(',:t rac'c'mi(' l'1I{IIC'1' 111:111:111 (lpliC':dly :I.<:Ii,'(' II\'illg;worlcl WCHild l'I'slIlt. if Hlly 

\'il:1I pr()(,('SK Irllc'c':,; IlIlI'k If) t.lIC' illifi:,j II PtH'1I1':llll'C' of IIIO\'(' 1,lIltll:t l'illJ:;ln ('IIZYIlU' 

mol('c'Hlp which WII:-; til(' Pl'ot.ol.YJlc' of tI1(l:--'c' Co foilo\\', 'I'll(' pl'ol):lllilit.y Lhat, t.wo 

01' moJ'(' mol('('lIlc's will H('('iclc'III:t1ly I IC: of 1 hc' S:lllll' IIpl iC':11 I YJlC' c\c·en'II.'i(·s as I>IH ' 

hall' misc,d to Ill(' PO\\'C'I' of {hc' 1IIIInl,,:1' III' 1l10IC'C'lilc·s. COIIS(:qllC:nLly, if It pal'

t i ('ular l i f(: prot'(:SK, of :-,i~llili('allrc: ill s\lI'ViVal, I)('~all Illon: t.h:m onc:c on Lhis 

(,Hrth, sllbS('qllc'1I1 h('ginllin/!:I-i or til(' op]lo:-;il(' c'onli~lIr:l, 1 iOIl wen: uvcrwlll:Jm(:cI 

hy c'!lrlil'l' lift: ",llic'lI h:le! :til'c':lciy :,cl I III' p:tlt.('nl :llId c'Ollljll<'rc:d I,he food sllpply 

of 1\1" \\'orld, 
• Xl'c'pliolls {o {he l-t.ypn III' C'I)IlIJl"\1lHI an' \'('ry liJ,;,ly <1\1(: to \Vllhh'l\ ill

\'t'r~IOIlS, which must, h:t\'c' ()c~c'llrn'c1 frolll t.i1l1l' (0 1 illl<' Si)H'C the: ori~in of l ife 

phenomena, Whell til(' inversion bl'O\lg;hl aholll :~ (Tit ie:t1ly llHf:womble chun~e 

t 1l(' inciividll:J.l}wrished, but. solllc' 1I011-C'I'it.i('al dl:lII~('S of t.his sort, mif.!;ht ea:-;i ly 
:.;urvi\'(', (', ~" the production of c/-piJl(,Jl(' I,y 1';IIl'(IIW:l1I ('ollif('1's which in this 
COlllltry pl'odut'c l-pinC'nr, A rutll!:h c'slim:\lc~ of (Ill' prou:thilit.y of ohserving an 

example of ~OInC{ hing; \\'hirlt Itas (' h:l1lgc'd from UIII' opt ical f orIn t.o anothcr ('an be 
gi\'c'n, as showll in the following para~rapb, 

Letting; k i l'eprc::;ent thc C'iJn.ll('e tll:lt a IHolC'cltle :;uJTcrs a \Vn.ldcl1 invcr::;ion, 

11; 1he n11mlwl' of fillCh mulccu\(>:-;, :\.IIc1 t Ow timr, we' may f;UppOSC thn.t the: mte at 
w hic'h It molC'C,\t1e C'!wng;<'f; 0\'('1' ill 1ll1i {, {i nw is ~i \,(,11 llY t.he ('qu:d ion : 

tl1/, --- = kin. 
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