4 e

NEEESEERE .

L Ll s el

- ) e
[ ™= i
(‘“Mm—'uajmimmaﬂ ce.

-M‘q\‘&\l‘wwu phaal;{ l-\-'bu Mainly

1nVO‘U”\1€ k bi'p quy Md WCE"(J / i

Ci”lpuf“’/{ %\Meﬂa_ﬂfu ,amol Stali et plafa
/’_'nfendnfe, "LM—Q'P Lctale }Dlolncm(ap F)TDH(M

/QLMMMI from 4 Cmeu[-u}-l“ﬂAﬂ fPam%H
‘urew' W%Cmmman DrDIoIem 0he
f__——ﬂwddﬂg biolop'cal o yp(estes pb the puolecutnd
Meve . s Db, ey nlthintes L
ng un f ey LAl

Collecked olaby . v A Y gjaintommeli e
AolvHonad ww,u, 1nvolirey { W  Lellowing
Abeps, % vV
(Bllect stedi shey | fom  Isiologs cal p,(qju.
Puild o CompquzHomﬂ m,anleJ

Aol a  Computabiona Modlel gy o blem.
B s Ny Q Compubkow? ai%me

—

Aoquinte  Qmaligtia s the  Qralypis ff DNA-and
'PYDH;H AZJ-?MM({’ C/LUP_.{{ /L{é;l)c_n/(/ﬁ&a JU(U/‘)LHOA arg
L luded /UbDYD blemy  Auch \d enti i (abion

&, Mmz) naf, mMple /fe%uomte cdjémﬂumf‘.

/((wdrur)qu Auente  Pallernd Qnol ew\uumﬁﬁ

Oupalsdig

(2 T Hjnu /j"irudwu ahe  thrée - (JJ'O’\Qm,Afana.P olafa
’ and  the oAfotated  Proble Mt ade Lhou chude

pr{_ou(}*% ( /‘fecbg%rt/ and +frf}4%7);%wfdj[

prt) fein A hrudude Y e Aled ”/:ﬂa/(qu
J Aggd Doiae @i Ahuctudal OLb,q»
W,




mmlmd

A P i 17, U ﬂ/)‘lﬂ! C',Ulﬂﬂmr

8/ bt a0 A TR T L, T

as__aun W@ hebuscles, I ebakolit

ﬁa.HnuJ yo[-{m» f)ml—em 4/1“'0@(119‘?1.

Nelcorjes efx Mm.lbg m,mouJuJ aA((}"faPh

%;Qb.n{, QrC-LPh U—Hﬂwre“l apor'oad\u

ate  id 4—n Aome a/(/!ochlLJ_DrDb\md

Aveh  ou  toadbqddon  amdl gma_%rff h”

Ja/?z Acals — malyorky.

___Higdovy
d

Al

the derm 1 Bl’nfnil;oﬂm}i'(/!" Wt nvented by

Pa,u,L.&m yua;u:.na anal Ben 4 eqpes inOl‘?fM.

@ The  epllection hl anino adicd t»dcqw?m(e W ad
f‘nmpl'fd .Lm e Atdas D'{ Prvf*fin
Jeau.ernte and S ehde bHﬂu neadiomad

bbio nuabraj Lm_m,ﬂml-iarn v

o Tris  Collechion (was uakeolkﬁ MaAgakel n:;a..ﬂ
0. &Muu lfaﬂm 964~ Hy T193p.

P

D (Luhn% Aral  row workedy  Con s hutes 10 fhe

GD’unJAJ'Bﬂ Aé gﬂ'n‘“'\ﬂ (’JU‘GI /‘(‘P%uznfed
bu A&Mﬂ_ﬂinn CJDI)'\{HI}{/( JDL]’M&M Ié/ﬁ(

por ikl st R
/fJLa‘r/M.gnL& U v




ch 40n

eidab lished 1n PIR n 1984,

I | N @a(:{-a

| . The ' Aymbal Wieol ty Ao present OMA Leguenle

{___ﬂ_-_ The -f;lﬁw( bases olenoled b, a /5?%?!9 Ledes A
(Adenin ), 0 €8 Copbliiey AT S, o 1k ksl
1 } [V @)
rq(QJAﬂm‘rLl’
b 7 74 =4
*___,_—
8. Bul hé"d'n dnl‘ﬂ /S&auﬂmfé Contain  ambiguih'es

iy il o B vl A LR ki

{ B‘{l) 4he émm bode 'Pruon"-

at evedad ppeitions

(’\
° 40Y @ Xxample Aeguente  lada

| the  lade predent ot o  APecifpic  Posihion

| mgﬁ' be Lithed  Criorh 4 i iA pugine,

T
|

|

( ik

I
'if g.'m;[g,%., ,iLa LoAi Ho ”hd{ hote  oithad CorT

|
__gﬂ( A} s pyrimidiens,

k"” The base degumte ¢ the huo wmplcmlﬂlzzdjm
T U
| sl a DA maltaded  aA (Y“&P'mhi_bﬁl >

Lt o Agnial

V;



e 3 —

Amino  Aeld )

ol The Aming otd tonvenbomlly
three  JptleA -/f&wbold g %9(] Aa
Vaj_g'ﬂ'fw Yalineg et
y But ' dn o 4‘«hrxmﬁu dhey  afe d(/ﬂ-ﬂ;@_%f’—.l{
Aingle  Aotted a.,..-,,q Jor N S, L. ior
C_qi—w;/u, DM /H/?a/U—'( At el
™

But doms  posiions un protein ey uonles }\aua,_sj

J\Jol awibeq  dhis /.flfwm(( 14 Compateb!e - |

4D #a} Jfof DA A enced A

,&;ﬂr &g ib i pay hot be duag  Hata P pgitron

o

(),
ha d GC?fu-?arrdnzOhf( (?(u/‘t’/ml'(' add #14’(}/»15&/,—

i Glven the  _dupmbol
174 N

Jhe prbk:m /-ffm%u,a A&un al the Ne-termpug

Ci/r\d pm(eeow ffo#m (~ Ferminud.

The  gming add Je uonledin databages afe (itled
LMom Huy N derminug fn e (- Ferminud &’U/M

Ay pep Licle,
[ (/ 7 7




]

/J—WLML DNA /f&?ue;l(% Coptein a

ol [ eden 4\704% e DNA J@umca 4
A CﬁNA Molecule ., /#okuneaﬁ Aevesse

ranson plion o] o RA  molculs

U
The € PNA Jfaumte.d ; -/’Apjl,//nrf /S»Q_DTMPM""

that Pad t h—i Heo thﬂM J:”\GJ 14

Iranembed ln*f‘o R uA .

__-f,’ l —#u CONA A Ub/‘aqnea/ lfrﬂm mRNA

b Wil Aepresent  gnly Yy, yxnn _Aequenles

Bl cﬂ the %p _,4%1% ,(;qpre/gcp! inthe (ontegnedl
| ('&U / H AL s A M-’-)omf»lm
A Glehomie DPna doguente ;—
) Thedt  Aeguente et e R e ARG iy
7 7 o
Hhee f){enmy,fmz(
é When ﬂ,‘g MﬁON A/(’aam(e/f L ﬁdmp/bfea/ jf il

(antain 1%2 ﬂ&uzm/ed (b{ the oo Hre damw
510/ the A/ﬁannljm

U

n (ade {5 OrnkM(jw/—z% Fenomy Condiqa M r/
LM{M,LLV e SN (Y, ChTOMoL pnd Lhs'/e }n

(ade a% MkWo/M b Aelates o the

/L,uc/ea/{ LINVA.




L

I-},ormca/ (/fpgmw '7%; [ELT) Acquanteds—

—

he ¢

prly o  pall bf by CONK mole

’Om %ugd Mw&q mPrA-

1
" Jhege Aprente ate ol 1ebbeol ad T2

be Caude  they  Can he ULed a,dprob,t

er}ha //fogulwn (n(#w Cd/)fafw/

Pfom the C?/me/c DA -

F |

[hid approh  (oad  tideel by ’J"-Cmﬁ icep

ane! Aid Qv/faup Véﬂf 0/7 blaning e

|

d
/cqu.m(ﬂ /ﬂ -o,b@mﬁ/m/ /ODr/fﬂﬂ /r/ Atiman -

%wm{ =

!73: F-r/’— #Mn J'ZM ox,ne/ﬁa_&/ Cnoprmond

|
I v

Aegiunte dato /ha} fo o itheol +ts

l

Cond #reckion n—u/a /)7*( lim /W Fra m{(mP/ Ma/2
6;/ the  heman Q,ffwm

@e/wm degum/e Tog (G/J’Z] |

b2 Tsaiisete /,Zema,%m/ bém/{;%f At feolen #gg,/;p

tte 0%%7 I/ﬂblmoaa'uaz fales pafcw.

P  llad obdefngs/ thal FLhe Cprume pivw

74
Loan Nuclonge maade] Co A S /M/‘,pa%fm

%ﬂmft Hro L/ 2enss

G/JT ade ollpels i Ay |

VoY) ) ﬂaﬁmﬂnﬂ 82 Liihesd Adilele O/#/u

pont ﬂ Cuh Flnedaled gg PnaLe.



s M) tach aen y
(i oard )

Anel Gl Lproplast (c‘/:; QAL

The _deg uon te Lol . e

Aocter headp,

+H ,_MM 0 in £m'mal~/'a!

'4 ﬁ”l/""l CeL( ; a

”W/cm LLhefe  (ellelok
CompDd [l T oo fhiinn s ki XT e e g

'
W%ﬂo’ _4}7/&{6,{/ Sy P elach N et anad

Hrede ALy pitots dfisns ' plefdgpin, e fect pf Fe
Cese

L Oy~ Wohather @ yoleyr (el i oolne AP
4

4
bl'Chme v W Loy el % o (nter Lesy.

The Three Branches (JZ @r'ol'n‘for/f;aﬁ’c/f

614?/20/7;/'64

Tvond t7 plom
) Lrvreomics
: Greno mi S
bva |
j Rates
| L
” ’ﬁ*an_Cm_ph;mq
J] RNA
] {
JL \\{/ NViaKed
” Pro teomy ¢
% [ Protein ]

A.




nle in fhode

L 5 i
Gfel'w_miw 7 . : ni jd Can
neail biolog/(af S toatdh in Jokich nt

hutleplbiole J@u&n(&d 0—[ Al the

>

%ma.fomz 07( an O/ff-?am_—fm aAle mal

e e b ,T/V plijfehent g

Anol  {edr vdumr( A /;(,Ul.'/f/hm-lr/

]EJA ]nthned .—MM} ”, A ‘_‘.r

Ruclecop  @cd'eld MmmaA ﬂlo/(c,ala/ /méoyo

Mwm éuLLure /h( alpfo oA /ﬁia% N

%Dr p/‘o(wfffa? A,u Comp vRA —

Uk Nl o oot b ¥ M/mphr‘o O/uw’éf_ﬁ____

a Aig 6Manitms  1p  termg g/ﬁé A 29 Lun(

w1 Y genome.
0 7

V4 wos not Acbatle fo edbmate Fhunvy
%cd#'al ﬁ/{qanufm hadeo gn Fre hrugf

hucleo frett Aauw Palr. bt sase & {44

redente o M bhe X of Aeoludlan} ;
/3 e / % nopm LU

Copres & MV# =220

é’eno/h/'w frond feletel /o /ﬂ("(/fé‘/ Jbsa p ok femn,

Grepops' cs Leges "ww%;g_@_/wéw%

Mﬁ%ﬂz@aﬂ_ﬁ@m A‘é—;. sl dLL..lz-/

(ﬂﬂ}ﬂiﬂmf S Ch ad S frad, ¥R




Eiren /'/ One &, Jedey #_/é ol fo gEncs g
I endme, Jho Vﬁﬁea_am japl'caty _Sha t— gF
/am—? 0014/' /A time, JF m : o)
______1___ 7/”’0”(”[“( (aa—w Comﬁoup/‘ ;

ol 0.9 — A A—“ﬂg%@m lonfaksy o dioi/ B o000 i

0, L2ty Qﬂ_ﬁa_ﬁﬂw but sty g svbre /—

A/UI ther g CXpresird in o /34@/70%/{ (w/ﬁ—m,p
a tg /DM//Q—'/M e,

il 9 -T;OM%P/DM/CJ

—
:‘j::.—__ >

” e Yand eriphnmied o the _Jlroly g4/ Ho  Froansptome
WA ch /nclowdé Hho  fohole (/Af{’fﬂ 2L AN
holbcvied  sn pre  pSo PO/,w/a//on of Alologs caf

L5 7 =
(e,
o Afusly hetp  Ldbo aepic/ fhe | eipresiie,
Ae el aﬂj/a,em/ /}Z/!Bn M/&o /E’czmzqa.dd
Aveh ag  OwA micdo W&j i L LA Qlﬁa‘_é/.e

' ¢, '/’/wétx_fmol/d? oo/A-aeAP PP A4
Q/O )4/)1(

-,

/

o



2 | Thid kind @ hew kmmmm—@—‘ﬂdf

bia (i,ﬂf,#—o POUSs fy o] ke

” 2ldy
’W Q&M;’m R He (o /yo/ ¢

Qaol  Freotoeat- € eLls.

T

Transt cn ploni's bhas « Uﬁew ) s St et

The Lelotive aBudance 7# Franszn Pt
Cha thetsse o é‘rj"e Jéc;u_%ft""/ a’za/#rﬂﬂ

m/ Séne ebprw;en (_fﬁ&)('_)/l/f/n///foaﬂ

m—,/)ﬂ @ T

@ral&omfw ///]7:19/)'{9 DU

Profeopics epregents fhe Codliesk fo felentifs
A mayed . (/(a/fdd? a  (elloload

i e
>} Mﬂn/mf‘ {ﬁb@ pm/—t"/ry ol fHeir __J
//‘I/Mo(hw :

/))’0/60@5 Jnvoled Se /fgg Lencing U7 &mrind

R e A o Akt i Wt B L) B

o St b1y 2V Jo#ee

Defose  Computrd processing Comed nto

Ahe W ) exfemiv(e/ clata ,Pa/U-f'ao(adyzé‘

JLMM WMWJ@/W

hﬂb&ea/f mayhl.!r( e tnhance. ( NAMIR)




Mwﬂp teinf | 4ht _Abruchide

| Al vedtd pyotein.

T Aduh  pdeny A biai%wmwu has Lnoymoud
—analybiol  gpol  Pyedicsive polential:

L

Metaby () Proleiny Such a4 }],Lg,,maqlabin bl |
JatvUn  hane been -/fuéieu‘ca/ 40 In blrit )
pmkeomic  jnveylize bion.

v

The Tesnm ‘[Jra‘{,{,om)u’ Wag (oined Homake an
analogy  (uith Qeromics-

Vil

Q/Cwném‘d .éed Ahat  dhe 610)/1/(01/7)@/"154 ,9/ Profein

Ls corvded | d0  AlimdpisStends e  Cediviad

Componen Qnd the  jntetacdions /’pmpleﬁeg/,

Aimg &; £2/n l'o%orma,li ed

The Vokioug Lo pitant wa{,ed Ln  hich 5/0//:,407/7)3_[1

Con bt Lideor  Buych as ._,bnc&co{f olate Algtuslion

-{-00.1 Qnel olats bate  alevelof ment 4 dato ana,%,m;

am,{ a{a}ﬂ in/(c/g/(aub'zm L Bl (:{OL/‘U /)'bfb%/a,g,mgni'.




with

(] £nCaallia

Al esdlng QMLJJ'U'"' S 3
biolital _coperimsHs

o .o 0(.0.1'0 QE e h_‘j ' oUS uuw" l
Dn-fodd lf\:vw to be frboevtd i ¥
apbmprice  formal, ard (apable s hris
SAinkel to ol iphormalkion Sulated bo Pt

DA Samplds.

" Tie  daks A plaamized o di lstlenl plobuboss
o ot wa U Aistanchats  lom alets j
pLrig Hf\(ﬁ I.A_Tl;oﬂhc:'-l'bm !

b5 5 Tos) o]l  Palabede elrelopment—

. mMW Jobopvalories qomofatl .[gAa/ \/U’Umﬂ 3
dn:"ﬂ' Auéh _ou DAJA./\IJ{MmfF QJ/M 3
Qkor\"/MIMML’OrmwM "'(ﬁ m"?u(.{la/{

/hudw ama‘ hJM MM

/Cf?‘?_émvu- .
U 7.

0 /bmw p Hhoy  Dugl depelop @{fl‘ued-v‘we

da}o /aswm (f-jor Ao Qural Quidc%
GreAbing  iplale . The 0 oim s bo
d_mu% dooly and AKegour(ed ot

g un tt  Qnalydis g Aata .




/__”u Hhird am e 4y Whe Shegt doald 4o Qnlydt

//l “Tj- ol Onal i 2l dhe Aealhr i, .
//——b—m—%ﬁ%\mﬁ_m

Mcmn&( . J L\’é‘liu.é’n""

) )
Lt pur€ | am efd)cdenHy  AdBdlen,
Aaotehage . “ v 1

j}* s DAY QLo A4 fogpeness to plate iy

Auefy o | <!
— ; ff and D Wicle A
e Br—géﬁ-_ﬂme# prow thom pliHhatte

\ﬂuﬁ\wm Lmag;,, Yhei r M@M%i/s-

& i!} CEUQE’!M !anaf‘ bj lpf/f,é/o)"”\_ﬂ.d!ﬁf }'15 ‘f{’\é’

'De/{é-ormn(@ UL tou Alap (e (shole _tysfem
v

brealcs A 0 9 Ainte A cten Hats wilt hot -

Inctined v yye bbb dies .

gas @ad—q .j\f‘\ ‘on

¢ f) nLe Ilf\é—vrma/’-l‘sm VI T Oma.%m’»{aﬂ t a Avslaxrchal
prusF rrlijlen atdolate A  inleprate 3k wi b Yhe

A datnd dala i{J/Lom Hee A)HEJ(J,{ clatabas 4.

1(0’07 e vample  Lrienlis g May Auna dests 6 aepn,
; ] T
CopreMion aralytis  owpemiponlt  and Obdesve

V) partiviaf et o, |oo Fenes i mpte
h_n'gidu 2 X presed in a (ancAowd  pipg Hadue

i
|
ﬂ ’H’\MO 4n_a hormeJ M%f Htzewe,

4 (o 0GR Moot s hich.) Yoo adsinil Bie )
U 9) U
‘ f by hMU Aelatud 4o 4ok g seqde,




&J___ﬁ

£l ; (! A
/)’lﬂl U e o : -" —
2 TM /hﬂm L DML
o e farends f)
d—i’l"w M‘d‘\i/
U?«QMHL ([)m'DCVL&ni“
8 Thid {)\oulu {n hem A i o b= i
/((me,u hh an Wnnw/ﬂk! A brets
()GUALA Aa N4 L Hho :.‘A oS
(-efJ/‘ - Canted e af b DA La ) £ "a.(Hfd
o The [ o, PletHign @1 Mg Awwtnan 7 7 mL
Mmliand ‘H\Q} (W4 g Aearch fDY
Fened olh-»cu—«!% aAdo daled L ith A gt e
ol 4eaded and Io,agm Unde 5
s moleustat  bodia  of dhese  eliseattd psie
cug,u#,
o Thit  hew kwuim o]y the moleclad

ptthanidn U’I (*Lxrjt’a,de Wl _enable | Al

Wh’ﬂ/ﬂ}— ! CW (?p:no wnta IDYQMM"'P‘(

hogyd 4> e deneloped.

J_. ,...-J-J-J




I; \ Date ...

‘I! @ ‘“thw ...............

g A ‘eancdt e
— ;
/f__,_CMQJ e dicing (U become MoDre J'quona.b‘&/]
e Ll ‘H‘-( der—ebb!')m.un‘{' fr!.J AH,J jlj,.‘(-’h:l_f'rél =
i P‘mﬂ Mna Oﬂ?&ﬂum N%ZE
o i s e Ahwtnm, how an individual’ 944_1%

! 10 heditant ¢ a-le He e dug ! /9‘4&%4(}'0 o
”d. V) H (//t i A
_ el atb predet, Jony dbugs faili 1O moke i} o
s M’Q" he couse o /(h,,u oa(mw o, e
— Clinl o/ Pahenf‘ Peg ulakion /.Huw el dox
e im“g alipl f‘D A€sg'uu/n(é Yadienld ‘hH'\lif

| DnA.

_ O Ada Acsuh, polembiolly Ule davings cliug
Neves ”\ak( 1 h)%( m/{kel— plaCe -
Tﬂwg dnckor hawne o WAL htdl) - and ervorx
4 e best dbug o Areat a padticulsS
MHCMH LA 'H'L«O/.frC g“"]"’\ H’L( AamtL Cll'n](g_} '
Aum ptomps  Com  Ahpw g wids AAM bf Ats pons
h_‘kkz Aams Iceatmont-.
# rl'}T“g deyelop omen I

" it Ovedent ol Ql/fu(?»{ gn Hhe matkel Hvigj}-

0nly aboul Soo anmd

4 Luith an __ jmproved U'\oLW‘-emeﬂ(q/a “6 Aidgead<

| M eochanidmg  Qmol  UJI Compy tatonad foof to 1dea ki by
| Grd  Valdete hed olhus Jusgest,  More dped fic

| nelitiaes that  achiio the ~ Comic, Mok e

I «gmp‘rﬂm bf e olidsess (am be  OAevutoped,




@)} o

RA»,__@_‘},&MW fs hane
L
Thes< ’U_O L1 ‘

paad tU'ned.

Gient _thidady

Rk e . ot Vi A 1 o]
{)’DY U-L”‘M (Ulé’mul el
Ald wé,j becams o Akald i :

Grene M%L a s cfphroach el o 4'01 :

Code 4 enom prev\eml— o LAt sl }'.)/(L}i

L=

(%ﬁ P(/Mouj ?w

%ﬁ(z/rih&z e €30 pred lon

Cbtonbly, bhia  {delods Qs \s U*i__‘“Léﬂ’-"‘( Sear

foith Uotmw Fhals dor i

0
%’pw (am cef OmeH\-M Al acases

U

ﬂﬂ(?dﬂ%.

T Realify o) fio vreson ' —

Jeienkialbs  hove AecenHy bulk e virua

: oy U ‘
lnnhoﬁa@hu u/nq(? ontivel aAb fital

Thay el fig  ding Q,Z'n,f)mt( clate auailel £

ﬂLr{H'-P M’*@fnd' Q/rg] f)’\m"‘e’f\qu 'FramQ .O"uu) —0rckef

The Atbearch (wos 4(4‘*\0.'71L{A) 40'#{\'4\1; V<9 epaling

cﬂ d&Amw aA Dafr"Q Howw{,/,wlf o

rJr'f)'LMh to pruiae Mo lworld Moo Arali by @f &




The Atgearchid alAo ho pe Moo v MULW

=~ Ad 7o I ¢ e o) Do am A2 '
b /e { J
(hhe I AaHgn A .“.- : N4 nLen fh @
AD /LA |. Q€0 palkinn A /
U 0 0
Andi mHL QQAMtgn[ﬁ
A Gean sl “\QM L oen Q&m\fn)n& &:e__gj_/aem—@———‘”
WLCJMQ | pading /nlu_(__lqj——/

’T

O beho (o Ccand &
haderad in Lﬁcbm Qo %ﬁ bo/fgll;gi Pahfﬂ”—’.,___-
O

distoneted A Viyulente jﬁ'ff Sjii i
ClmPl:o 2 R A\A

N umb?'/f 04

\
|
\
l

@

Moy
qmﬂa bgm’m %dﬂl: bag[ﬂh‘g tﬂg ’)’\?Muﬂz

v
n ALN
\ T diAgleve (] (e Asgiom Cnown o4 N o GEmiuld
T J U U
‘ ' 1lamd 1 y O 2D it £ gl u‘,g =-
| d g € d"'l 4 ‘7" h‘l\‘ Ona N2’y me
l !roJaU‘A (Con brols D reveal the AP ta t’b
Bl wiiiden dn. &)




The End



