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{li?aqfB
.-.)'.,.:.,.



irqrrTr qretfta ga ilu ctltftt rrqo.l o, q\ qa
grtrri e r

' . The Gcnomo is in effect a blueprint for
the complete human being, cotaining instruc-
tion that not cinly determinc the structure,
tize, colsuring antl their physical attributes,

but can also effect suscaptihiliry to disease,
entclligence and cvcn betravior. We used to
think that our fate was our stars say WatSonr

")'low we know, in largc part:,, tl:at our

; fatc is out genes"

t{rqrlsr(- q*q}t qriqrilaq} ?Tl$fld

srifffim <gfa<q+i E{rqE ( rq($'r ,riiam qq-
::iqrs;qsr fclfir fEq ({A sflif, qrqtsaira
qcts qtEWcI 

6a REi 11d, dt{ ( rErrlqrr+iqr
qfr qs"=r sflE qrd fi{6 I €rc'} 6iu} rrrru
faqtar u6 xqril faar< .ru}, x< 6lril $T11116r

trgufl 6t6 ial{rz rgr} ur6r qrql c{t sreqrt
q;q] r q( ilesre crlm qrf{et cTc<.| qrrrl

qid( q;cife i Erm-r qrsA qra ivrg.m.t o r

sl(riit dtfe croft*;i qlfacr .gc,cf6 qrif
qruiicr aiq fflB femlr ni rrrcrqs, eriqrvrrT

fE *ri arti' qrcqlqqs ( rrrgfils Ersiftsq€ (
{arfaotrst q*a ae'aorg fs"{rq r{r} egr

rriart fqrsre n{ srrq grurgr} e r qdq.H,.

rra 6'tr< ta6r fft6 q{rqrut"t(6 a1a6s*1

hf.a .rgr < fac{r{a} qra tr} rrT(lrfl(s {ao} qo
'qqa ck qrqwq qarq qqsl dt arqfs qu
{Erriilrrrr rrfartrr.< iarfrvqs frar cqm.

rrrrqfrt

a'la q;qd fisr<rfl (Encla 6i talear<gora

c-.ilia [<eio gi rfqcrqrt *,rranqr it,qrq
qf cai q{rl sdlis I ErE31mr c6rf{ril ngr} tt
iqcra n{qr{ 6ir (irF'rrfir€ fer{rt qd qsq

gFtrgGt E I

1..tgrqratugfatr<, k{8., flsrd6s, gcqr.

86, fiEttQc, <rrffam'qs < ,irrtartret ur
farscr rew <rir6s oJir qgy sI r fsarr-
qs tfarr<a uf<rrqmr ot r 61 fs61;aqe firfe

E;Eqrq, qdrtqrq ( qa;il s[zrrut g qt Fia ssta

fql3t qla qrsrqs E ffii{q 6+qr"i qrrqfit

flaar;a{E qrkttq E(?d€rq qecitiqrqq:t alcTTr

*6FqiET 6{ 6irn r g'{ir0T6} [qfra ai+] qmqr

srr Eof k.nca'are 6eir'l e.iafq qrttfrEr{

ctelm] qEqmr caf.Fa'l nrfl<rioort qErnit

ile, ea, gEolqltwtq,] T'lqqt<, g;grqamr af
mri qrfe qi <t=aa rtr acrafEc cl'lqq qiq-

wq i.rfr{to} o, ${q(ts't u r q} }vr r trsgr}

tafsa i qql.q+,| grl q) r rsm'l fai'+RaE, TrErirrr

qr;dt, qfqsa ErflQ(firil i6< urle rr€rcn.r(6 t
<rur'ifarqo* q6 q'crfif{.i6 qrfrar, cnqq (ars(,

ffarri c(N( cqr( qt a< aid S{ s.*a r qsm}

gEEr 6rtur tacrrai ifta xgal udar{ qwda

.ri cfls qf *ae eqq q{cr {a(urtrsq1i qta

qar{ eqrrrrtrsar{ qra;efq rri qurrrqrE q€

tacnql cfr 6< cq*ri tfqft, r q.i crsrr
qsczr qqrq r a<r6ilu s a< rtrart qta

c{q qs*a r qra} gd fewrxr.rr? T fsq srq

Rrcrrr qrs qa- ilH ftT{rrrE rsFf qqfirr



qdia t6af6 uqa r fau
r6ur rr{t {aqilrt qrca

wJa€rlqt q{I qrcaqrcr nQa grit fiIqql-qlqfiI

,n*u6. wltse*or Er61 t aqa+i ccta *ea

rurg<fo rIIa tx€{ qd aq fesil qtce qlalql

ur",u"rort,i (fqu 6t nd faq '$ta;e r fceqol

ur.ru**. u4*f t"ttt alatl sqtqnil€

rqr.it cttfa flq c'\aert sA€l etasqq 6 tFllEI

cq-46.t gq *aq tcfldtalma fr at faq cttt'

srds wri 61 r tq<' q'it el*ml tIEI qIsI

aqrga rtfarE, aqlH {?{t t qgtr'\ gqlEldnl

lltl f€ar;a < uris] qE\[c
qlra nn E\ t i{q6'

eruq lftz 5<rel eta qg{q6 6 a{ q{tt

rari gio

<'suq qfua ara tslm t lle'il ecarr 6a

faea aq Qlq< r u\ erriutatqrqriqrt qtqa qit

saltuegarcrt qttft qtqfo qla' sqtt'u 6fr

fouo 6l , tqqottq ql srfttutSor qcril 
'tqla

tr}ga ala qv{\t o r saliaugiar<qrt alqfa

qi sq1 eaftn rri-qsraq€' a{q a;o' faqt"r

6?s r

#e{#r84 Y#ff*' *'#* ###*dtd**+ d iHi I ** * 4 As A(

(tun: )

-fquv{qta ilIqq

qqiq{1c eauio 6a,

eq <q(ilr slqqtq atta

g'tqa ftaa fsqtq qrJ r t? tt

faeu uqt fanor€ Qa'

qcqdlqi *e"i +ri g813,'

t\ q{t q} fi<a lna I

BilcE'l fqqlt qtl ttvtt

qqEs] fqqrq rrt}

[+a 3{rqJ Tft uuqui qlfi

fqa, faqlt rl<J'

fEa f<a fault utl'

ertqa] fcqlt r<) t t 1t t

qtl nTsl stE gq

tte fEA iFci?'cT 4111'

' +fruq a6i euqnt

<a* lta q)qa rtlrr ., 
*

44gg4gsjs{s4*ded{s*s{ggtAs4A#A**4'*'AAA&#k&cn+<qfi

c



qs Ese'iqr 6ru1 *tirle ?qnd q(, qgi6,

{t6t, ctu, rl}faq xig;flrqtx, qar]a, qfie{€{,
aTrrqqsiT qlfa rrlfdm qe, xrrfilq stE(s d qla
?fa;ai, a} qd Erdrqrq (Environnrent) fxe
<daq .r qrfrtr r ti] eegqeaii< fafqq aflr{r*
qiqq. sr c{srqffi q,rffu qteJ E r

clfar qr *rglfea ETrraqcraie c,if,+iit
qiwr f{fria faqrrqrqEra eiarE{rilq ;?;gqq.

fErrT{cr rifr<ir.t qrflFE €q Eraratdrq c'e;gi{a

aa-a rrf etrtr efae firr(:rr{6 q-.aicr' eif*=.,+.+i

El qi d g<ral cfq ersrs rtiksed $v*m'l $er
srare(sftq qigcrtr 6iqs u€a c fqf+:t qErqrqi

gar.e a;t fefrq sqrs€s qfq q.qqrd;i rtar CIq

d< €s*q[ q{gtlqrfi{r gefaur €$qHr qrfum ga

e*r) dq i

Eu.iiqr qtfqq qw e{rtqfg rIlri{GT cr-{q-
fclqa qlf.rm <rgw.t qtrr fqql r ctflfls& +a;s
Erq {qr{ feq qrd\ I e4E6 se flqsa qrd* at
q14q6r,l1l+) feqrsql srqw,i xry;f,aw
qraraqerl 6rs $d .rdr wrrq qraa* qrqa]

*efi qrqa qlfflE; srnr ea1 gu gtaaqtr
q{rsa, ETEfam q(gf,qqr, aqqcqqroJ ufrsrXuf .

rn+<rfe :

ETtrIETTEI{STUTTEqETE . I]

-se(tq .{Tlrrq -

s'cqlq qtc rrg;lem {rftrrq'tq q;ga{itrt qrrq}
qer .{ri qrt r qsi! adcrq E*ctsr trrrtsr
srarqrr;iq execr* qrax rit fqG,Ta 6"cc* rrr.dr

fqd'Ei tr, idr.rix{q€rqi*i sft era'l lsTa erim}
T E{,I{r;:q;{qI EaH?EtiT ( {sqq{ uoi wrilm} $<r
qrd:arLl festa$rea (E-ology) a;) f,<arw g.r

gi<) z r

faNa qfE erersrdiq qc€crs<;ucr rQftgt
s]*r gcrql q(rurq6T a.waqs q.ft q.uqr
rrqf;aea rrriqf der riiq+i r r flqra+;r fafqq
Sqrqe t , qra{Gq.s lefNrr deurqs ararqruftq
(qtq'T qr{IHiFIqr fiifTd ?{q6r EE at Xf,*S,e
cla grxa* $, erme <qi Bcq.G* xqm] o.r r

qTfrrq{E^tq' qq(qi€s
{aq,r *-qi enem} fsar6} qqqrq erqlfrr

qaqqa rTi $ et *q} qf{eeiq tqiqtn} s r

elqqtsqql ql?f a GT$rtffiigs (Carbcn dioxide)
qla Ot, Qka .L{ F;irq (Grcen i{ouse Effcct)
c E[aq tterqlflm e<id (Chlorof lurocartron)
arkr,l c'qrqil arqgnq 1fa w<<{r} $ I gser
r{Eqq'{qle f,t$ wqm} o f* *q lt{c qr Ert_
qese{ql xfa Esr qiEqr ?t{ qn6r rrqri} nr tQc{



trr ! X,o e< Sric} E I q] qfi tq< {t" wr

gril nfr tit,sdl 61sqillru { tf'( Y.t &*
*;'ffE dttt(lslt 1fE Sr q{es I d} qfu Eiqwtfl

u6l<.m1e crhlq;'i ra< (Sea lcve l) e{Ia x"

?ft qQu tfuslat e-{a e+i grg fi*t wi frqT

5qrr1 fgrrrel\s qc''!ttl qrrl, ?ifq ${k,

oqwr6 a':r* rrq<r} 6t fqrxr agru:l qi{tfqa

s-fi qs.qg r (Trqsrqar gftgqt a 5,1{;etE

qr(TEe risri e€ea fdt qig Hqsq wtrqr

(,tir eottution) 'ctu;a xqt trfatni r<1(t{{t

xf@u rq( srf<t.&3i o tr{i65q1 +\qit nrt*i,

€gcqr sre[{6 qtlqq uf $er E{msgesT qetal

,(Watcr Po,llution) qf< efue 6a uqa'l s I

trrd xr1fas riiu rrftr+} wqfir.<r t atgl'ita<'t

clkr*t q,qlr?qtq u<ftr6eu (.Socnd Pol}u-

tion) rqr) e r, fisqft ra dtr* (Dcfetmra-

tion) r, qifix ElXq nqc'l s ft* $fi tc{ qt

cq,qlcflF:t <rri xrq **'i (rrqqe lfi
rirt oq r

{q{qr €rtTqlaiFl qqiH < !IsT{-
slfr rrf afqEar qrr.Err f,rfiEr?t tri

<rfqt < ran@ ratqt frfffi Eq€r <rftgnr

srt r surs€r$ wr<Qmr B{ r nl qtroR fl ra}*-

q\xtr 111 tnqs*\'tirdlq ql6taq' (H,rmrn

Enviionrnent) srt qrcttfqs trtqa qgr)

ft*\ rq 1tul, t' qflil dte r.rgd$
IErrttr{(q Hq(qr' qrt s;sdfttrq u&ca t=ql t

qqqfe 't1tn <rg rqPx elfiIq<rt rnr{st'

({,J.a itcd NaLions E.nvito,irrtent Pro g rlitlmG.

Itc

uNEP) aI q'aa ct] I e&t { {ts} fqqct*
r,fqr{ qffiI.ATot f<qs" q} eqq;cflgt {<lqqt+1

cre{l te} l -s?d fstf;e g{s1Gqr <l[qa t
r;arif\a rflrdl Elfltlf1wu<;u:l rcqt(e ttrftl-

grr s1 r fe'{rt CI('la tqr qq lrfw trr6e*t

qr6'ltr Fitrrrr ErilrEnq qEgf;aa feflq q-art,q-

€q.tdiI rrf<qrr of r qrd i< q\fltt eirql
qrrka srcrftro cg,trer€o cfi eTrlq{ri}(
qqen (qreFr rri= orrirt(t fog< utrrfe rr.t
e1 r ere'c regvi farruqsil tc?-6 qreistq*

e6t<, <rm<<dtl (qtqT, €qlaldfMitrtiffr
dots q{qrq"r, rgar, f<flr csEs cIfT

rrl, rfrert, srrrrr rgft rntq{aqi ffsqiTJ-
wranrrf ds .rrrii otgl firrrr<q s{ tr$Er

-qirq ilrrFc qr drrn rfr atE qfa* $m
EEqrr- IrrH€G E, rr't rtrlrr d,r r

qG: finm<litu t{?ul $?qE t{B*{fE,
ssrrrr.te clritc STxtEI vflt 3d dr'<r

(r(?€r emr af,i uf(e "' f<*ngri errultr

gris xrlt xrtfrs sfta t arrnr:l rgrdn a{t1

fmq uqrc aH qd s{rr rIEq\F r

qrcrcroilq errFril frn$ct} cx w - qlftq
qs r €qsil tqrnlas't sctq qmriqr wfq'r

eic qu1 {rrmr *rqd:r$ E't qrc, ur* 1tn}-
qqfidlrq qfirscgqkfr({I qlfc r cdcrl

sqqqr, nrinrdl5rri qfrc qwrsi ef< rrgu]l

IFGE f+ g{tqi TEBNTTH$r B{rqt\ eiqtrrq{dt

'€Trtir Hrq f<mlt, (Cort tcncfit aaalylis)'

rte rtft1e{u fs qd ffII {fi ttntd r t



!.tR'Icrri ecqwr fils', {g rlrirqsr 6i erf.rrn

qTqT< 
"ft 6tr, iq{*,i cflf,qa u61 rrarl< 6t ,

<re f6 rft'{ ? 5a a art trfraolu tr} fqqr<qr

qp'r$ua qre) eroqu r lmrlnor<ra gi serl
rrfrr Teqrrr era fqon ul$€a I <1ara erg,

tt, *ErrtrftE dact €srcriltif qi qiol qgi't

srqrlqr FrrH (Sociat Berefit) agrrilu

6i lliiE I

qqtt qmEara fsdar rrflrgr] ararqcui]q

Trrrqr qqrut(rrr nrfavrll qfira {r[q6 qei

clfamsqcr cra qqm'I it'6as r sdqr< fErqmi

ctrfEesi{ Qet, ,rarrqe.& nra qerqr r'l Srfrgr

. 
fa<m<E ttrqE *qc dr fq wi ir} hqr E r

{tt: qqgr tet'ar qd qnq61 cE sr.fsrTsr,t

riq[ca rrf lrrsqrfrcm' qsilr;i efa <qnr f.e1<at

fr qai t<.t alerg w r s] qa qk €qtqr rqrqn*]
rtt6\ itr sqlqerr't gGtrrt 6a €iE6 rr.r
i<'l q<qr s r

q€qltqqIit

etmftt cltat l<eu a+g6strt* aQdr*l

qg{ gudffi} qmtil. [q.st ar€ u]i< ur6id1
qgl qrnsftqtrd sr qrqr*ifsqqqr fs?ili r
Trqrq .rt i {rqrsarqm} {q1fl eea q} r

sr[q+ eiaqrfq Fq;aa qat sdqra errfqm arasqvr

rns{ficr 6grr <rai adt qtarqr effrrfi 5r
qt tena"l fxqrrurqar uqrl fxar ga'rrs<[+]

E I fa<rfqq gor e{arrii qra'l cnfcq gqr 6q
Tqo} E r fqn fagtam"t arv +rrgfa* feerl
E r qfaqm q\qa ad s lrsqrccr] ildqr dt

rmeqTc

chrlftrrletr ErriEs c.s({trq EI r $frs
qiarr mrdra dqt urfqm {trr gf 1qril
ar{erf 6qz{rq, turr} qrar sq frr rr*rr
oq r a) ttrfrq darr{;.1'} qTrrr(qfi ts.lrtrr

.s*rqr lPt,llution) q}, rir c$a urfr,r
qrnrc<ritq uurar ( po IIutccl R ili3oi tis E,ovir-
ronrueotal P.rrblom) 'qfq terqts) 6 I q{
fsqqqrf,{ crfdsr;t qFca ri .rqftl ttcir r

ssrfl{ qqq s6rt6t afiQrrircrrrrt, sifird
arftr flarErstc re+Er+] sqcr iil fag+}r- r

6(e- eiq qraqsriar{ €A:} ak+rrra Er<qr
nftg+) er€e1 qr6] rq€cr}'rnrar eem 6i
qq dxtect 6+3;, Ti) e'ta\ rgp-r) ffd€{6rr6{r
sglea urfqr <rarrtcitq ttq€sr rtg gfmrr r

qs$a,i: qf+ fafr* '<er q{ caff,er Eq€rrr-

1s ter<i6q I Fqrril: orfaat rrfraprrl
ardfi fi{?lcugnr rrter. rft* r<rqr{6'l 6h{
qtsi < cregfler\ ardqr fqaicgla rri <]ra

suql*) qrri qqardsr sl?*i qrq Griq;r, ilEr,
qE?( ri€<wq r qE qqsr fqa flt' a=qs

S16 r a'sE[qa, {rrt[fia fsnart gde<q.r;
ur{ tr6} 5;6 r frufwa qd fa<ra< rqr<m]

lxuqrqR qra ttrT, de, elq, fi$t sqtt(gtr
fqttlrt galttn+'r qrricr u,r'rc qrrsa qffr?E r
qsd asqtr{a} qr{sr arrrfu ragr erqfcacd
qttrft qGaqq;a faorr(s seqx q€ lsa t{gdt-
r,qcJ orsqrfiqr srarsror i g&a aa E{<s r

qssi {rrfrr fis- erqfr* rgd .riarQ6 rftrr
etru'$ta t qGaqq;q fsrrrqr€ qaqcnl Eqq

tl



.,': .. .

vlfter rfak:rr*s-s q}rt {dn':{s ((ca 6a
{EEs,1 {-il: cqq sri'lq iqq+:t c'rd rqqIsfi
tur56rftm ?fr;w r ela] ecpqtr] rcrecl wql{ft
qr'fqs*rcsT rqr lqeldtrnrr qtsl r{ralqT

utaqrff,qw qz'lqr f6s.er ur< Eisa {rul ssqa
rreR goq r"gvrrrl gGEqECImr{ ulSulwrtw}
(qsnlitqm qrerrcq+] qear gi fflffl4i qtfns-
q} tqe gfwn 6a qrcq6 r rtsTqqr sqsr qgttf,
qaril sqrs qds r grrfareil €qqqr qqn {ri
qidrrq es E,ar 6; q?, Buelr{ qfq sid'i geq-

fra 'qarqferc lrqqT sfa$qrfft gida r n-e:

aqfffir;i 6rqs;qr erf6rtr dreE(ft qfa s] iq 6-
q1 atuqrGqq qrflrit(q gfk'r aarvr eqalrt,.
g=ardaa r q,iil qterq ga qTerqqEqr [q€<or

{Tf qqia. grrfie €q(sie' erar 61u{ qso} sqTq

fl r uir<1 utfqs Biaqr qk t'qtqtct qtate(q1q

€q€ql6s t vrmqorl cst ffif*tac1 q'ga,it r

qE ,,.fi8'lm6 er i{"}[mq cram{qi}q ffi(it (
qsqraqqsral a'tEm) erc;urri *'$' f,a<rr (IEE

sl€.iEi t

ataii{(q { tIEql(qql€
et€q{i<*Eft'r< aTs{ E{qqr q{, fce (Mind)

< €q qr r.<r,i (Vtr gt nge 6lrBu git I

reqt,'6]ldr unqwr€ cfafqft(a'irds s*ltm. qe-

fqa Edqia es'qq'r qlea eforstoftq cffiwaria-
{I qlqqogfi qqsfsFf, qq<qfa, q-s*e. qif,{

<{ gtqs rrdrcn r ft ntfmt, xrgilam qrilr-

e{qtl qxrt fsfqs qEr.,i, i*r, wrtrq(+qr* Ea

(lvlind) il afear<ar tqrst or{e qqin. qrfqecr

fefqa ev. tf;rc6s eq, fia, Tr{, la6r, r6.rxr

r qa?T a"l e'}tfre ergqrtrlu gi rrn +,i Risql1-
qra q} uqw) q1{til g{ qfrnm dteris r

?ftra6srt cqmr ?qfi qgu E?tr I qs q'l srer
clfits rr.i6.oete gi wrenrfu' wedt lfie ei
rrqc qrqr, sftc ficE S?E r €q€Eq srffiet

1R

u1 xrgfam qla r eruaa]. .sqtlTr'arca} rrfq.r
sr{<re} iryrfrt {riu r ,q} qnur rej {qr
wla srqaql xa ug<ulnma flra gca<k q{{r'

silfar clalqr cqlrt rri qrsitt t qacq yd-t

trt *a s qraam] fqarnw ctarqrrftq sgrr?t

fe1a rr{, ernalq squT sistt gr ur* 5<16}

"kEr{ rtd aget {Etqrcl 5r{6 t" qqtt rttq
fe,iqr afaqfa sraracuftq €q€ql e'iq?{ qq6r

eq r eaam'l sq efil<ot crfqqtJ {s{tlr qd{rs

ikt rar.igoi f*qr i 61 r eer: qtamrqliq qqwrr

ecrat<q) arfq rrenl rfltrlr cr?f flf,qa aqrqt
,i< sr6r{i ra<cr cfE eqfrm [q*rg qc* wg{r-
Gc tqr qi ifrq fi'eEr, aqrcttqr qf urqrr
qtr r e;a irw6-il efa qt-afim] eiafla
crriarn g1litt*a r Sata qeqrt ls'fc-{ qftree+

ls6rs rf mferEl kq< eq.'r c qia arqfqt
rrrr< qf rrrqr adt erqcdr qtt qri rEqcr
qk srarswitq qrc€rsfa E{rqe6ar *rr}4, r
rsiqsl€ qfa qta er<rgt x6fa6s]a t s6dt]
ugruil nd €4rE{ g}r. r uem} sr,i ata€qf{cr
qralkn tqqrt (qwrtw *gmwl uwra) qeni

s'eer* qfq stsiq- qfqmr *e1, tfaetr qraltfiffiq:

€e.tsr Tfa qtr qsa q'rfirs\ rrrc quar ct<
ecTq&erqr eage g* 6TTrrtr "qs c6t <1r fe1-

sts r 'qr*$is6'l [s6'rq qd r' q{' riuclvrt
qq'et fe{ ge rrtt EEqI t[A {rttt ilarttsfts
(c{qr €rlterrdql tqwi{ft s-u\ q"lrrett f<q
€cqg I

q;flqr, qlsqrkaq qfurlq& qrur gfa *.ft
[q'e qlf,q q;erfrl€sst fffl t efia u'iq{ {cg
.ri 6retsrqq rE{ er kfiilit {itcrliqs €rq*f
Eqra qsqrffiTc *Eqrfer {{ q,h6't qqrqr qtqdt
erarq\ qrars(sflq qsrql €{IsI{ {ei qrtc
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