25

Jaels pel hoa 2

39 30

e

*PaAJaSaJ SIYDTI 11V °

"9007 © 3YbT.Ado)

Introduction to bioinfdrmatlcs




. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

—— U S

| o il
Infroduction to Bioinformatics

cals
Arther M. Lesk
PR
Oxford Univ. Press, 2002

Ul ==
S0uils el e 9
G5 daals - el e M

Sl

dsouslalll Lyig,ll

o0 Ji

Yautl

gk shea

EBSCO Publishing

: eBook Arabic Collection Trial - printed on 4/9/2020 6:30 AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA

FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk,

Account: ns063387

Arthur M., . : Introduction to bioinformatics



except fair uses permitted under U.S. or applicable copyright law.

. A1l rights reserved. May not be reproduced in any form without permission from the publisher,

Copyright © 2006.

:qtﬂwﬁb}pfwh\ﬂ\ein

Introduction to Bioiutormatics

Arther M. Lesk
Oxford Univ. Press, 2002

| g9
AVEYO - aYe T 0¥ daddall

¢ L) Ak gha (3 g2t prax © Llillg adall (392
CRONE | i {Y

g s Balians 3E 1
(5 s agian W,YAD, ¢+ € iy obuall JUI ol
B uell - B -y o3 B 5L Y
A pall juas dy)g¢ax - 5 00N
(YY) YYVAYAA - YEAOYAY : ¢ gads
(Y+¥) YE3WAR+ ; LSt

Ly ph ol gl 138 e e o ol i Gamg Y
.Jﬁu‘w@m@ﬂ&d_’mﬂlwylﬁum

EBSCO Publishing

: eBook Arabic Collection Trial - printed on 4/9/2020 6:30 AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA

FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk,

Account: ns063387

Arthur M., . : Introduction to bioinformatics



. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

—— e il S

S e SV A b ol s il S g g ke 8 AN st | 030
S Yo a8 SN L a5 alall f o e s et i S
ARV Gle o geda Ty o8y CidiEie cild € e Y1 ALl

3y aale Gl € aub st Al AL ek 1444 Sle
—ay e chan il il Culag coaludld) o o Al G S
S YD s A8 e LEDE Y Al cilegall Gl lacall ana) A has
il a5 ea el il KU el & 3l eliac dadd
iy ana Sl Guaall cloaeYl it o G ool claeY
Al b g oadl el of 7 (R gl A 1 Ay 30 caela
sl g o el LS b g Lal @l S 8 g duala

it clal g e daid Y AL el s el sl
s il e A agils i s pul) elmel 8 i ¢ pail
Cla a8 Al Co\S 35 AS el e e JSI - sike G
s Jai o raa Lilh o 3ala 3 Us joleall iSU (ade sanay
A gl dad sabe Lela Y g Al clad 8 jaean LaS el
O peh Alal¥l s il ) Al Aassally Ly 5 AaLLIS
fu L RN sl s el oS ol W) s U ST 4858
+Ag 3l Apally

dr el Sy Al ARl 5 geadls U S8 " la g jall” (2 Zupall
gl 2en S s gall (i g el il L Lgd jaese JaSa o J gl
o el LS gt A e laall Al et daladl
VL IPNEVE NP TR PP IO S L - LOVRR PE VO I P S BN
eV Lag 1 ialy <M Laa g L Ledlia] oSalY aaluayl o
O ot i B3 B US o 0 geaall o i o 050 Gandl Qi
Sl il G pally e A Y o Al AL

Ata gles gl

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

Jasiia 3 by Leallly o G —adiall 5 il (S ) Y1
LS L Aania pall 400 glas gl il (aay o jlad i SYL
i gl ol agr Al of 30 53 cplall g5 G 4ga ga Liaf
Jeadl (Y5 - ilashan ple U (slsnd ple) Un sl Jpm 8 3
o 7l Oliadaly 2l (o o) 58 d0la pheadl 5 L sl (o ey
AL 15 (a5 A ke gl gl 5 Al 20l QLYY
Losmshpad e &m0 3 m (ol o5 rliny il shealy il
At S Y ey 53 el £ il L Acaad’ il paus
S osaa US4 Sl lea sl aalis (i agiy of Angs cluale
AL bl g I e A el 3yl Q)
sacl (g3l "igia glae (8 Aadia’ fhud i ESD aciall el
Aadda Aot )3 S JSyy dnadd) ale Bid ¢ pile anls deaa ) S
A gl U )0 e Auliiean Bt S a0 i f G 53 3 3630

Aged )30

g aaal a0

Yool sl

gl & ——

Sl pU1 DI

ik ylae g 1

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA

FORMATION PROFESSIONNELLE
AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics
Account: ns063387



. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

- “L).d"ﬁ" L:ILHI‘_)S

s 4l Aalally alsaal sl cuna Giud ale Jlae 250 slaa gl
oyl & g )b o S 2% Al g Slaslaall (e Jilgd oS 35
i B g e LNIS 5 Baae S o e (e 0 2 g o5 A
Gl waat e dolliile s CLASH 83 phaa Ll el ot g
JSLid Jgla g el 50 pranay s Jbadd 2l e 5 o oyl

caal g el gall g & el alizaall da glaal

PRRPQICE Y Y S-S LN I VRN VSIS TRV I DY PO
il Gpal o d A8 el ey bl e il § Sila sladd
oS el s laily ol g e e g LY g Lo lialt bl
L by Aaad Ay el ba gl by it | e el Jad
B oo @ ud Sl Bialy g Sake SR (N Jseasll s Leiy
Sl 23l Ll Ll oS0 A Al Al 330 5y g sk

el datled 4y il ) geall

preslonslgll as o Gu g o Sz s Al glaa sl Jlaay
ol o A L gladt ity Cplinlal laialy a5 lghuaia y 5 g
ol gl G0 L g 5 3 gaaSh A )0 L gl gl elalad daslly
iy QeSS Jlaall 130 by Caa gl agle (b (peacadiiall
sl Jlae (434 )5 g G les QLS pa dpa gl gl Adlall
Joe 0o Qa1 pkaip el (M A8be slea gall (o Zadid” QIS g
S el oy e adina ok o Siel] (s Ak slaa gl
Al b g Alasil aadig aeay Wl g Aediie dna o jlga
o5 Al QSN pefy NS 5 280l § dpida yo Ay play 4 pall) ) guall
e A alall lids Agalall Balall gk oAl Jal £ gaia3a g Jelil
Ao giia dig JSU a8l gal jolas il

JHNE auly Jaaa 530

HW

ke ghua s

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



. All rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

—— "gase” i S
S Cuadd

LI

ot peal Uiaa y b8l o adiad 3 astedl e a5l gl ale
o pseall G el ey il Aapda G Cua Al o slal
a3 e Jaiis Aaulud) e gl Glaaliadl g
T G il chanal 5 a1 s sl 8 ad WY AR e 45 it
Gl il & Jal o LeS dakap ddaiatie oSy disy WS
Ay sl Galea¥l b il plSlh
Lo 8l die Aad 5l 2 (A 4 gl Al 08 oW (Saall ey
Iadl) it (Saad o d 4l pag oGy priaia sad e DS
ol il dpually L5l aisie 4 Y Ly el
Jha oS ) Ll dla shae gll il dsal ) alliadll e Sl
e %Y XV e o €l il cilill) el (5 giay Died L las
*Y) ol e s sl ol aaall aadiad (VT Gbp) el gl
(Y buges, an apt name) Jobag L 13 (L_dsan S (lija 3 V0¥
b G Al G el aae WA Y buge (B duxa el A5 jadll
S A Tl bl 3ae 18 (6 dan i T Bae) gt &l g ent Maed
i ey Gy ull AADA) -\b._m) Macro molecules 3_uSl Gl yall
‘ A T e (il aes £ Uk
Al Gilaal ga el B elalall Ll e o0l el ASH and
tfie da saka
iy Blall 2K g Al A5 Ao clalali 38 te oSl o
Bina g Al e dabailS ClEISH L o) JalSial) gl

Afila ylaa gl

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

Ak iy el g Sl DG s gl g il D dayyy ol
Uadall = (i g 5 dnal A 53 jiie Ay g0 aleal 5 ilad g
5 35l

Gl d a3l A el ululS s jalee LK) iy Jlasid e

Vp—a gy e sl g b5 S alliy o el Y ALY

ga ) g Aalai Gkl dglial el il o
Vaall e La e 5 el ) 0 5 calall Jlae (& Slinkail acs o

Jgalel
L—ies oy jadl La el (4 (V) Gluadl ok ) 5 Ay s At
s 3gda u gt ek G il slale ol o} Juas
Joms eladall sy g Aall 030 (3 padl ) QL LS5 Lin 5
 PspsaSl el 028505 N g adill 205y Llara 480 51 35l
by mall 48,50 Sl ASlaliaey yaall o suall 13a il paiulyy
gl QLS Gasdlll g iyl oy g UL ey 850 g gall
A ey il (V) Ll 0 B (W g puilly Dle 2005 SIS
g il o Lany v agill sliae z3e 2 U Caags bl jall el
Y plial Lia CilaalS a5 W g e o s i
eVt ¥l e oy Gy il Aiday s (S 5 e Jalam
Aflagd Gyoad Gelia Yo e B8 Jilu ) e 8 e Clig d
gl i At LN (S DNA L 5 i) Graaaldl ad plasinly 13)
O A aaly b eVl Gaealh clagli z b (V) Galal
(1) slaliaddly ST (8 Lanla d ) g Ld (5 Gu g il it g 2
| R P VRV [P FE PR 19, | IEUVRN PR - S ENoY
3 ay i palal ol of ol e clis el gl gl
BUDL{ [ VEVE BEV-PURVIOL TP | FPRV R PR s LU

g Sl S ———

:A Scenario g i

250 slaa il

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA

FORMATION PROFESSIONNELLE
AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics
Account: ns063387




. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

—— Ayt Sl S
alally el gheall dl sy 850 g gall UL Aead e 2 Cagas
e Gl 513 (1 0) LeaS 5 g el 5 Aall 8 ilig sl
i A G yyaalh S Al el AL () aal
iy il S L (il b o peally ) S Aa )
Homology Bl g3l i Jlasi iy 5 5oV Adagiunall (SLY)
O 5wy Ae Gl Sl S asa g a2 Ala i WL (Y0) modeling
So—3 o ey S il gl Aglee Gl el e g il (55
sl A d_z: J\JJ d.\i:u.n.nn uﬂ d—igk_‘ﬂy_’ _(00) ab initio d‘l_(-.“..l
aSas Al UL s B ged Gias Gl e ad Cua CYLA
Bue all B e el e 3 paall ala p Sl L idh g 5
Al 8ale asanal (Saall (ga iy (gl G850 S 5 A8 ey
Lﬂéhjhnmmpq_);ﬂcjnﬁuujcush‘@@}ﬂ‘tﬂbﬂ&eaj
£(§ > pasally iy yal (Saall (e 40l clglast oSy Al g (5
mhais o Caagiudl S aa Ll JCAN G e G e iea
Al Ay Ay pha Mlin y (00) Gyl lias el 508 Jaadd 5 5
lgalasi il p L gt o3 oy il (05 550 Baliae sl e o
.(o ') L)QJ‘)}iﬂ Jalaad

Lo asy b 4l ol Yl i Gady 50 Gud o gt 1a o 4
e 32 LS Guhay g

sl dga sal gl Ll GBS Bkt 550 Jaan sy s Gllia
e L as 8 ellig gl @b of ga g AT e cand)
O OS] agiel 8 die i el lale y A0 Alanl)
SR g . | PG\ IRV W - VRS IR
Caa’ AlSEa &) gria 4 )3 A il DL E. Knuth oUas o i€l aal e
The art of computer (I} caulall dpma y 58 4S5 LS Caall

" Afa slaa gl

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

"ag e Sl S ———
Jsa iy J8_da e ¥y e J3 8 Y1 S Cua programming
daadl a8 Cle pise e J5 LYY W el sass 5

Ay Bl Gy el 5okl o asbeall e 05S0 of ng adli 1 a0
e alas A< Laald saae i g IS g e g il 5aliae o 4
=LAy il cilgs sl

Jass (b RNA L Gy il (mns (35 DNA Lo &30 ke Lins (et pla) (i 35 0 <l
o LSy (0 O Bl kil daph) S 6 cleskddl - Dogmas: Central
ol (5 s—ias Aylad Ak Al (e 5 e L @l ja o i g e & Peripheral
=5 Al Al Aas Gig s Rl e 3058 Al
Loall (o S § eadal g el W ja 1% Y0 e S0 d@dall il
il S 5 W ean s gl S (A Faall e
S G Fadll of pay B F LI Ll g 3 3al
a0 B8N e il Clilae Gan of VT AS )5 dall i
IS e gl gand Ay e Wl )5S0 Ay e A8 g0k 0B

cAas DU

Gy e g L) e piay (B (0585 g2 dall g pladl Dl
ey ey S s gl Aila (SLY Al @iy 0 blasYL
g Ym0 olaV) b (g sl Geadl i TR (455 (D Wehen
Sbibig pall L ligi gt g LY Blas DA e A8 55 A gl S
ol 8 a2 g Sl Audle e A gl Gl el
lg—rzan 33lmal aluahy el g Cilay Y1y EDLmall 5 jallls
O OS5l ja g sl p sl palead) e IS5 iy
s llie Gy ya M e A8 o 5 e )5S Audad ALyl Alu
Sl iy Bl Sl el y e Aggdd Jabeal s Ll o

igila glaa gl vy

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

U’ S
=Yoo e iyl oS S L lini gyl 3 Al (abaa
ool (Bl y e s YY e e = T Qﬂglhﬁeyi_umin
s o b Lall a4 pSaty Liad Ul ity o a5 Ly
iy Ly Sl N s Bl S Gl CESH sl 4
S aa ¢ LS Baane il 8 ASailly (it Ball i 3 alial
a3 eas Junk Lgse 5286 Y il 5o &8 S 8 o gl as S
gl g agd o ol 2 A Y s
Sl LIl W gas Adlaed Gyl 8 Sl Lall i 5
(B S A Gt gyl ek — el oy L IS8 aa il
il gl g (wS N g 5T aoal (5 5 i iy LAYl (G s
D S i 850 (A Y] meadl Ll asy L) G el
inia ki Al Ll pmeall ads als J90 aa 5 4l ol
D838 O i Ladie L Agulial) Cag lall Caa AR Al 5 5 e
S g el R o paesdl) ) 5 lie gl Gl e gl (e
il el S L g Jads e 5 ilida cafi B 50 (s e
Ul iy lgabal J210 5 1 al dajo cld e Jaliall Al
ABlea 3 ) seay s Apphall Gy phall 5352l die (g kil LeaS 55 (5l
Al Al
Al (o 4 kil Lgilla 0 pSal g gl Sl ja (B SRR
Gl alad oala) el (e Aasizall 5 300 Aaglall o 6 Lavie Il
il aa gy Gy s (M sl D6l W o a5 &)
O Je—all e el pmes Sladli ) Ball Cilal dea i 5 alls
Cia sl laa el (e Laiy ()i 2580 3daid 5 Lihaie s 5
el S 5 T laall o0 ALY sl LGP skl
o 53l A 5l Ratall LIY) don i Dalee bl Lt L SlasY]

ol i

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

"oms et 8 ———
Gaad g B e dddae o Y1 - dalias @l ey JELY LN -
sl

e s —hadll AV S S gl e clisg ol caild  adiad
o5 s0ad pha e csad e il ] s s e JE da
gasail S N 5 s Ayl aleal slad e £ jas Ll VU
il

Gl a5 Lall a5 2any @

OS5l S 5 Oyl A daay e

Ofgoal Adala s 8y b CuS Sy e

3 bl Jas e dabiiall 4 el Ab gladll dadif s S
cllaall Sl AL Al

& sl e Aol Gl s o g 3paill 138 ey o aall laa )
AL A e JOa dos o Jiilp adatly ca Al 5
G Lapans i€ gl ol A acads 3 dilad
N/ P RIS - ¥ TN U RV IR R POX PG - L [ I
iS5 O S el s sl e el (e 0 5S Aasd
PR EY: ;.S\J\J Adgan) iaalh g 3Vl Baly ) casd Alelis 33l
L aleial 5 palidl IR Sl L oA Bla s i A sl el
5> SEQUPU. ] TR R PR IS [P N g JEEOPAEON g £
+Agila glaa gt Jlaa

Gl e S S ity cllasleall Jan o il ol ety vl Yot § et il i
i el L g el) b el iy o4y JuaDU i ol il gladl v bt
oSl iy el il gy ) 55 Gy sl paell s OQbservables and

fsle Jaidg :Data Archives

il gl gl Vi

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

—— Uyt il S
aa gl Clashaall Adas Sl sy o
el g S Laiaia (3l 5 Ll Slads -
Jahd by g ga jdy il g 555 praead st 5 -
FOfig ol el
ey e Al Glagledl Jdo (5 pantde i Clly gy e
t O Ja Ll gine (ilad e datlil y dglaad) i)
(s gL Do pailad) ol Cely -
Oyl s Lal) el 8 iy y o ikl -
O Sl AS il palladll y cdlall) Cile ) Capd -
5 DL e (e i e gend Cilily by S cDaudl b
Ol Gkl e Cigiea gl g
daa e Sl Sy @
gl gl Ly g o
g ) g Slaslea (o 4y faall SlH & gl by &gy -
bl gy o dady 5 -

o) Ol (e de pana iy jad i il sael O sl
e hnae e Gl e (st e s 0 Ja
Py o gl OV il AT S A bl ena g Al Gl
o dsaall w;@q&:ﬂ‘%ﬁ}mugqg__@)ﬁj@tﬁﬁﬁm
PV S P TR\ A PUPORR T IO UV Ja L B R R ¥
e 1 a8 Cal ) sy eaad) g 400 Aale iy 3acl (ge

Aulall lpeabias Caan g iy ol

e AW S e Ao gaae A Sl eliy Jlaiyl Ul
sagyl Akl

Vo

Al ylae ul

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

Uy et Dl 8 ——

O ) e € Apsihall Cllaslaall o Ul s (s giny Ja e
Jo—afl Yl Gaesd el e Jgeand (S il o
(% 0k 5520

o e 5 ) gum (4 SULL eliy (e Bl Sl glae pan Sy S o
iighiad dyra o G slal ol Al Ciieay S i)
(Tomslalh clailss

e s s o e o sdsbadl sie xSl Gy G lgd o
5 (s it A bl g o Ll § anal) e sleal
Lo 35 4 e o5 1 el s (S0 508 50 a5 551 Gaead
A Ja gl Tag Maie 48y gl s

Bi—ia dliay (550 Jalxill g JuaDU Alad 3 )b (520 Dlbll iy

15 o e dasas Gl sacl ae Jlad Juail a3 S L blll

oSy ¥ Jlaih JuaiNH o el g (g epal L pinad (g & gana

S JUNENRE S YUV VRPN SRSV 1. 5 gt JU - L VPRV

Bo—dl js—aliag ay ae Glaglaall (33 il waladll aaay

— ea b aaiiall b 5 3 ALY A g5 oale = Jaladll g Jua)

sledi e e Ay Ciud Y S B ama o b LS

sl sheall

Jiae b A€l bl sael 8 Dt sl Cilida e

teY) Aila glaa gl

il saelE 8 Gl a5 D e e da o o ke il ()
e YA WA, I 5 VN D ORI [ - POV § - PR VP L1 DA
Sdd e Al B Shdall ale e tuae S¥lae 4 sl
el g S Aallae el s ¢ JEal Ja o ABLAW
aalh Gt g e b ac XS

Aegeagd [ MY

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

U Sl S

3 A Blae a5 dlad g, 4he e da ol (ke g S (Y

At 4l el JSU el Aldad apandl pa ol Ll 500l
A

sacld (b sl 5 sl S B g pee e Oy e ol (Y
e L 13 iy L Aglie sladV) &G S i S Ay il
) Alae clads W sy e ol Sy ol iy 8 Cand
Cl @ Legd St gl e G 255 Ao (4 ad el (g 2
s o WY L Aeline S lagd ()5S0 G gusd AlS Aa o) ABLG
R SUNENERCH I B ) PR S P CP Rt NV P
sy o S il dpliie Clafiy p o a ) aobiiud Al
e Lagan il i A Al e b ety Legia JS (@ IS
Lol & JRe (uld

o Ay bl by 8 Sl a5 (a ide S (4
S ) eaeS Sl 10 aladid oSa (g gl 5 e L Allee )
Gl Y lagana lalas dah Biay cige ol K0 L oly d
e A 1y S i W e S Qg et cladiilh e yaad)
N (e oS il LGN Lg3Say A8 jha 3 ga g 4 gl

VT 5ot sy cllend A glae A8 e 3 ke (V) 5 (V) S

Wl Al SYlae (e 8 ke (1) 5 (V) Laiw pe JS A

ha glaa G U Aud 8 e ) xe 40 L dle Glal s

Tl S a5 S a s ol cally Cua aloaine iy o 4

8 p—edll 8 oa g o ey e Jhe .Ul $lsh 3o e (el el

G b atloy o 5 S 5 o saa (g 5t AN (Bilaa (385

o ote i i tlasany La Sl g Sl (8 0y sl Bl (el

O Ure F 3 o el Bl Yy Alall LS 5 A ddpda

VY

Aciila glas gl

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

iy Gl i al Juady) 3k A il gailly Sl gl L gy
Gy i€ — e il il Jada Jeldl Gay 3 b
el (bl JS 3 a8 508 Apaad g0 AT ey G L
b Ble ygiad o Al salall 3 jaaell dgo il Sliiall A5 (G jlay bl

~llul

glae oo i jadl La glsadl Jlae (8 ey 56l ol Al Sl
piar o el S 2y Gaall Ll saeld Sl i 0l Cyaas
Boaie jaall dilie dgag an ilae e SSY 2l gl S e Sigaa
Oatkaiud 5 Bel B andiwall (1 Say 4 gl Al glaalt Jaa
Aol g Lgiallas oy o ga i 5l UL o g3y CDas (ye il shaal
O daal s Al aliiony Y 41 L Jaws 8 Jardly (el
ol S 2l 55 Jae ) ghaia (e cpadasll 130 iy 385 il
e Ol e g b5 58 G0 A A B S Aoy A5l
Jalaadh i clalall 58T 28 L yai o jas Jailly aa g -lgolaiad
Wl Gty g
) Aala dllia of Y1 COB Gudia wSa5 e peads Jaa e e
front srea = leas Julaill (aiadidl pe) Lualadl (3 a0 e 2all
Coad paldi b o aradidl il Cladiaad (S .~ ends
oY Jsagly e jilias o iy zad 5l S (e Cle gana
Sl acl B SIS = Fia adiad y o dabadll 3 Jua dacadic 3k
e oAl Leagind ) e glaall jae€ 415V cBlaadl e — o3
8y Aaede S L g (N Akl el g adatll prena aled
G gleall G Gl o e al bl et i el Ka dada)
A aradiall Al S e 8 gehe Jsinall o LY £ S
Lo sgia paiy gl i By SO e b virtual data bases
PP I VP LIV T PSVPORLI FU PN R < JER O WO P
R _iia clale

Afila ylaa yll

g il S ——

YA

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

gyt S

Ol e Sey ULl & gissaea e Akl § padall Cladadl adiad Mfe MIQ ZHLE)J’
a2 8 Ll WY U sy et ¥ ClS )y s 5350 :Bagadl o8
Al bl N S Curation |

S 8 gl e glea g alad Ay el il il Wy cNlAn e ANnotation, and

aad (g Aalalh o jolae ol G sal 5 JS elliciy .l euis Quality Control:
calll Lol A8y (o s LD bl 5asa) Chaasal sl
Uamaadh Gl t A G Jlad L Aad S 53 g dagil
OV Sy st ol yans Daud 5 La i o5 Al gy sl aY]
O el s G e aal Ul Sl (e basas ghea S
o 5 Ayas La ol oS Lgle Jeaall Sy 30 Sl dalle
Jaa Shee (g35 SV laxe

= Aaxiiadd) Gkl g bl jilias Jga il sla @ el Jaids
Wy iy b A lall il el g dad g a0 L LS Ll i
olama il e il by i s AY) Sla shedd
G e = G sl A sina L (A Sl ol by o1 8 1 s
s by eday ol gl 5 je% Aalall Lalh alS e (3lalie JEal
23 e Badie Ll fine 0S5 (Y nlall pe Jalaill ailic pranas
ida g oty Ll laes U8 JA 8 DB Aa da sSaa Ay gl
gihaie 4 Lo Jie A3 jhay 4adl g1y Gpall el 8 e Afiay Ao gana
O sanaiie daud o1 3 G€aY 5 Ay adl Gl e o st
3 oanill g 5a3 ASE o gl S e g pde 230 Y il -
Sy iy b LYl s LgaT 5 adli ¥y da jiiall iliall alins
adl e a5y il Jilad el e gl s Sl

S

0555 il Asa g 0 giall Ao b (e el & il

‘4

Aiila slao gl

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

Glst WY S Y oSl WS g 6 sabiaadl apdi g Allaad)
Omadl At 5y cUaaW s G & g Gle S Aagaall Gl
Gl (T o giall Gl gad (0% G g BN DULY 30 52 il
slel auiy B2 (e 3 5 Aileaa¥l okl o WS il 5350
IS W I VPRSI RUH [T IO SR IO EN ST L ENS
gAYl i da lae G S — L ()5S el — gaiad)
o clagedada jlae b 2y Alaall Ggadl Je by
2B pme sl adl e e dpaall 2 g g ASE il By S O
sty Ao il Clinkill a3k Gl s AaASH day ) S0
Ailinall ol g Sl il 3 eUad) sl g gand JiU La
NS PERE R ISP FC T 5 PUSREA JRIOR. ST . 1
A Alg Y il

Lhal d alled (ol Sy Spn carsecd sp Sad aagh Jall
O S o LsY a se el Gatlead¥l o s g il
A agad) @l HLall 5 pall Yy i Y agl Gl il el ulalal)
sl g LTl il g iy a0 A (B pail) ASaliny e LS
AW Sl s ) el Cagaad y ol gl il salely
Jdiig e 55 Ay (e Aalu COAe (e S e Dl il
il g e glaall iy JE jaae DL Sl gl maal Co gy LSS
Apulie 33529 585 of dalig lawmi Ba i paall 3 gas

Jelxilly Ll 5 Baa e 3 se e Jpaall 455Kl 400 223000
JYRL PP 1% JRON B B TSR IR PV LR LI O P D
e sl Gy paladW o Juath Bl (e Ay Y )
g S Bl e e Jaid dualle Ay 8 Aliey oy oS00

AP PRSTE E PR P [FRYPE

g Dl S ——

Sl il | P | 4 d |
P Y el g G

The World Wide
:Web (www)

Aka shaa sl

EBSCO ﬁublishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:30 AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA

FORMATION PROFESSIONNELLE
AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics
Account: ns063387




. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

- "L).a_,‘)"-" C’-ILH'I_)S

o s A paldd ulall e piiaill el addiiall (5 a5y
LA il

36l 8 el ju Wl adaid 53 (S g Netscape and Internet Explorer
Cila slas eduaill el g a0l Al S g (e se a e
Kt ) LYl ey - lae sl Y e laall i e LS oSl
Ly sl Cus sade Jgao Bl alay Alelsy A3 ahadta) e ad
S8 O gy -l ey 3 jmay o 5 g G (I (tinks) Jua sl
3 5 search engines il § Sl el ju dalal @b iganl o8 sal
Koy LS sl e slaall s fiod ey bl gl e
Jtie il allaadt e g€ taad Jad Sadl ey .key words
_4—b1 3 s 3 'phosphorylase’, 1 losteric change', 'rys tal structusre’
b e (s giad gl e gl sal ol a3 AalE Cindl ol
calia¥l Jaa o8l gall o Gyaall 8 Maie y Glallhadl

& s rliss 2 ol BV (Se G il s oL
= Lo Lalall dua gl a5 ) Jaday @l § Aot prina Cilaada 6 Ll
Adaly Gbwla 83l Sy A e favourites  bookmarks wile
by, Vel Y Akl 0508 0l e sl (S g s
530 Ul (b Aeddiadll Joa gl

NEPUR LM R SENDYUEDRRES 5 P EOVIRU PN ES RPCR T SR Fp
e Jgeanll zali el jal s lgad Sl glae Jad (S 3l (el
oo Qe o il g il el ity Aadall i A il
e e ghra sl 3 Apdad Clileal) (o 3aad) (Y1 Gl Ll
Vol i bkl liadl Gllead) A Ay servers deadll 3 jeal
ce-mail g5y ASYY 3l Jus 5 oS0y Audall puis ol il

" gl ylae gl

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



ot ——pr s B b e s

The hURLy-bURLy (Uniform Resource jicall a8l ga &issaa
:Locators)

A e JS 080 o o Cua LSy ol JS3 oy salt @il aan
TURLJ i -cona s o Lo gl 3 il gl e
http:/fwww.lib.berkeley.edu/TeachingLib/Guides/Internet/FindInfo.html
W 5 e Sashe o Jpandt i Jga gl xBga g8
pa— U Ji S50 B (8 el o W httpi// eaite il
&8 www.lib.berkely.edu Wi hypertext transfer protocol (5 j saall
Ay . S L) S Gl (2 58 el 43S taulad)
ccmtadl A Caladl andy S I s el eyt

:Electronic publication 4y ASN il

iy oo Ol adia Jde 3 sdiall O sall e ap2adl g ayaall Glls
s S faad Jsaa o Ll Sl gaal Jpaa iy 9 dadad) <Dl
Cle gl el ek VY L ALMS el avid cliasl
o S L o Al )il 4y ) pal Sl il Ayl
Ay o 5 5ad Jeay bty )l pal e o Do suhaad G S
Gy oo Ao shaddl dpall o LS55 o W seds (S Bacle

s SN 3l o e o8 s (glie e of (e

:Computers and computer science walad) & 5 Slaulad)

3—da5 (gl adfll ) 5 Adla slas gl Sl seds Jiaall e (S5
o LS L sl software 7= _»s Hardware Aol S & b
e B0 Ay 5 pum A llall el iU 5 Ry podd Laind) Ll
i g ool (S s id Aee LG 3l
s ety LS 30 Hxa g pkiie AV pandly padug dap

TIL)"JJ;“ uL.n\_)S -

. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

Al slaa sl

Yy

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:30 AM via MINISTERE DE L''EDUCATION NATIONALE, DE A
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

— "umge’ il S
computer networks ca—wslall Gl I e GlilSal i 6 Cila gl
www. Al A5 5Kl AN Tl S
Jilh pladi WY lhad Coagiin A3 ey ke Jlae caulall o le
s el o do a igna (3hlia e haall Ui 51565 <)
Jtia & gl RIS i Lie ) jlany iy L ke slen )
s3cL 38 (ja probe sequence Al (uaal Alilaall Clagliil JS pla
thlal sl e sall g o geall Jall s Sy
:Analysis of algorithms (&t sall} gasadl Juladll o
rlo Ao Al A Ja Byl 382y JaS) Cam Y g
b 2yna ki JSE unall s AL (520 (8 rlind ABLes el
Jai¥l Sl e 3K Juadl G ) o Jadiadl ey bl 320G
Ll Ay Jaine el IS S (e ) IS panil 230
il e iy Sy 2 Bal Lald e h plend) 5 e
el 8 Ol iy o e A Sl Gaae i ga 220 O pia
s—e'stringology’ dele Lay yaall y Cadlall Ganadd 3S 5y UL
ideld Jilasy JSLE e g il 138 ae Jalall 50 LS 3 W dad
RILR
Data structures, and <l—aghall £la il g a3l sl i e
tinformation retrieval
s—e Sy gleall oo Alatad sl ARy Hlay Gl adani By cag
Jaal el bl dallee dact Ayl 5k ol Ja s B s
O 38 S Yo gan aai Wiy i 9361 S0 ol (Bl Cuay
S il i 5 apenad o il saelue gl
:Software engineering geal ! dudia o
Gy Al Slalall Aady el S W Ceall (e 2y
a5 i) Al iy g a3 ¢ puanaiial

Yy

Ao plas ol

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

C, C++, PERL ('Practical Extraction and Report Language')
apb e das A s Ul adiay JFORTRAN aid s
3 dnall mal o Ul adanad andally s Aabiadd bl S 5y Claldl
FUETO-VLGPRS SV PR v D POV R B DR EG WO
:Programming daa
g e LaadlS s jlaadl 0 g o Lally LIS Canlal alad By Aae ol
i AV o Laaaal
| —dats o (55 —all (e b Asile ghae gl DUl (g el iy
13N @l1d (6 55 sl o ) 4 BAaY 5 € Bina conla el 2SS
Joa 8 Jaadl Cllayy Jlaadl 1aa 8 Gacaddll 832 s ulS
Cilabea e Zaliall ol oY) Hlasiul (3 Gl s s Al she sl
Gl e el pe L) LS ol g4 a1 £l (e 4 LS Ll
Al alasn WY ClalSe N dala ol ol adde (Y1 SIS
PERL Jie dids ddases (a gonad 3038 5 jlgay » ooad 2l Candal (s
il QU Sl s (e il
A el ey Ul e aaa Jlae¥) 8 3 of caay Cua g
@ i o Jead) (e A Aa gyl Y gl 6 aganl 3a py 8
3a—all 5 Al (o) uaradiall Jlaall 14 3 dase ll dsdl g1
clal e 8
O J—nad 44 313 LY PERL A&l dulu§) il jlgalt aley peaiy
PERL aa] by 3uiall § Aapll Slleall (e paally 2Ll s Jel
ol Aok dudle 8 datie el
¢ e slae gall b Lgaladin 488 da ;0 PERL alas cli€a) (S
sl ey e aled (o Say LaS Zadlh o3gd Luy 3 2aleall (o 22all 05

Gyt Tl 8 ——

Atila gl gl

Y¢

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA

FORMATION PROFESSIONNELLE
AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics
Account: ns063387




. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

—— "Uase’ S
SNEN XY i PR PRSPV ORI P PR DR P P
G Bl e Al L Gl Gladis e g 50 e Sl
Bioper!l Js—isn ¢ s 0—Se adsa () g 2 ¥ (Sar M a8l 50 2
PERL geal jod § 30 caa iy (o3 5 (hitp://bio.perl.org/) : project
Al shae gl Jlae o8 Aadiiaal) 43 oS

Al Jalad Glhlee 200 Lglaa b gl Abibs U5 3 PERL 5 8
by PERL zeal— p aladi Y JUa (ol laddy o o sl gll e 8
vl Ay a8t Lk (o9 98 ans wli (M B 5l Al daa
UNIX (or Js—sa oUai 5, sa #lusebin/perl :J5Y)
L s—aill azen aali pld DA LPERL pali n 58 43 Loy LINUX)
gl elgl (I _END_hadl sy .l W) cand # o
dsall o Jeanl (fa) Lelad & clily g 5 ke 4 L gy

s sl o QS ade (g s il gl i

http://www.oup.com/uk/lesk/bioinf

lia ¢sa 5 PERL A allsiie e dapudl Gl 138 oo jayy
ey (0 258 Laa 5 Jsoa) Aalias Gliby e ol
o(dian i o pllaall il Jia) AL Cpre (ol Jead sl S
ol LS ((LEND_ w2y jedi pa ) WAl o Al bl

3ote 0S80 Cragiy gl sl (e pludl Clagla
by bee { e b s et Gl 8 Jahs IS LS il S
(s g JS) ah e S Jatay L elaY) g

fog oo ke Al L
while ($line = <DATA>) {

Ye 25 shen

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



except fair uses permitted under U.S. or applicable copyright law.

. A1l rights reserved. May not be reproduced in any form without permission from the publisher,

Copyright © 2006.

(LEND_ 2y jedas Al ) bl Jas ) sl I <DATA> juia
on G diy g CBRALY e e JST s 53 s ) o) al g
c sl JS Al

Jead sl ) 5 e gl 0 il 3 jekayg
a8 (W gl Cagpadl e Al gy § Tine 4l Ll s it
O—a5 s Wtriplets A Jela §f array L saaate A shaia )
gla il Ry - ohd i 5 (8 B Cle g gal Cilily 4 sl
Ll Gl A shaiall LS (e san o g g ge JS iy
A aglaia 8l 3 sSh (5 3a5 S5 4l el aalad DN 3 QY
A sliial pant e 5obe S Jatn bl e plaiag s
A g A jede ddarad) Ao lid) jualic calS Y AL o dlany
O Gadis o123y oy i il e pliia ualic (8 Aaliie L
Gl A allaa a5y DG TE 0pS0 Aadl oda A h g Lig
vl RN a8 Sl ol B ek i iy Al
A diall S 8 i LS aSad ot i g a5S0 Jaa
Aol Lwdie 55 S iyl Judla Jala S ddapad) A ghaial
e Gamleay) Bl Glaloall da glasadl 200 Laiy 4l LU
LUl alisld

el Grada w555 paala aol Aea i o gealie

Translate.pl - PERL program to translate nucleic acid
segquence tc amino acid seguence:

#!/usr/bin/perl

#translate.pl -- translate nucleic acid sequence to protein
sequence
# according to standard genetic code

L] set up table of standard genetic code

$standardgeneticcode = (
"ttt*=> "Phe", *teg"=» "Ser", “tat"=> "Tyr", "tgt"=> "Cys”,

"ttc"=> “Phe", "tee®=> "Ser", "tac"=> "Tyr*", “tge“=> "Cys",
“tta"s> 'Leu”, ‘“tca'=> "Ser", "taa"=> "TER", "tga"=> "TER",
*ttg"=> "Leu", *tecgt=> “Ser", "tag“=> "TER", "tgg"=> "Trp",
"ctt“=> *Leu", "cek*=> "Pro", "cat'=> "His", ‘cgt"=> "Arg",
"cte"=> "Leu", "cce®=» "Pro*, “cac"=> "His", *cget=> “Arg",

st d S ——
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"cta"=» "Leu", "cca"=» "Pro", "caa"-> "Gln", "cgat=>
"ctg"=> "Leu", ‘ccg'=>» “Pro", “"cag”=» "Glan", "cggh=>
‘attt=> "Ile", "act"=»> "Thr", "aat"=> "Asn", "agt"=>
‘atc"=> "Ile", *acc”=» "Thr", "“aac"=» "Asn", ‘agcT=>
‘ata=> "Ile", "aca"=> "“Thr", "aaa"=> "Lys", "aga"=>
‘atg"=> "Met", *acg"=» "Thr", "aag"=»> "Lys", taggt=>
rgeet=> "val", "gct"=> "Ala", “gat'=> "Asp", "ggtt=>
"gtct=> "Val*®, "gcct=> "Ala", “gac"=> "ASp", "gget=>
"gta®=> "Val", ‘gca"=> "Ala", "gaa'=> “Glu", "gga"=>
"gtg"=> "Val", “gcg=> "Ala", "gag'=> "Glu‘, ‘ggg®=>

)

# process input data

while ($line = <DATA>) |
line of input

print "$line”;
transcribe to output

chop();
end-of-line character

@triplets = unpack("a3® x {lengthi{$line)/3), $line):
successive triplets

foreach Scodon (@triplets) (
over triplets

print "$standardgeneticcode{%codon}*;

out translation of each

}
cn triplets

print “i\n\n";
line on output
)
cn input lines

# what follows is input data

"ATg*,
"Arg",
"Ser",
"Ser",
"Arg",
"Arg",
“Gly",
"Gly",
"Gly”,
“Gly"

read in

remove
pull out
loop
print

end loop

% skip

# end loop

__END__

atgcatccectttaat

tctgtctga

Assemble.pl - PERL program to assemble overlapping fragments

of strings:

#1/usr/bin/perl

#assemble.pl -- assemble overlapping fragments of strings

4+ input of fragments

while ($line = <DATA>) { # read in fragments, 1
ver line

chop($line); ¥ remove trailing
carriage return

push{@fragments, $line) ; # copy each fragment

into array
}

¥ now array @fragments contains fragments

# we need two relationships between fragments:

¢ (1) which fragment shares no prefix with suffix of another

fragment
] * This tells us which fragment comes first

Yy idle slea g
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# (2) which fragment shares longest suffix with a prefix of
another
# * This tells us which fragment follcws any fragment

# First set array of prefixes to the default wvalue
"noprefixfound”.

# Later, change this default value when a prefix is found.
# The one fragment that retains the default value must be come
first,

# Then loop over pairs of fragments to determine maximal overlap.
# This determines successor of each fragment

# Note in passing that if a Eragment has a successor then the
# successor must have a prefix

foreach $i {@fragments) { # initially set prefix
of each fragment

Sprefix({$i) = "noprefixfound": # to
*noprefixfound"

} # this will be

overwritten when a prefix is found

# for each pair, find longest overlap of suffix of one with prefix
of the other

# This tells us which fragment FOLLOWS any fragment
foreach $i {(@fragments) { H loop over fragments
Slongestsuffix = ""; H initialize longest

suffix to null

foreach $j (@fragments) { # loop over fragment
pairs
unless (%1 eqg $3) { L] don't check fragment
against itself

$combine = $i . "XXX* . §j; concatenate fragments,
with fence XXX

$combine =~ /{[\S ]{2, ) XXX\1/; # check for
repeated sequence

if (length(51l} > length{$longestsuffix)) { # keep
longest cverlap

- $longestsuffix = $1; % retain longest suffix
$successor{si) = $3; 13 record that $3 follows
51
}
}
Sprefix{$successor{5i})} = *found"; # 1if $5j follows $i then
5j must have a prefix
}
foreach [(@fragments) { # find fragment that has

no prefix; that's the start
if {$prefix{$_} eq *noprefixfound”) ($outstring = $_;}
}

Afila slea 53l

YA

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA

FORMATION PROFESSIONNELLE
AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics
Account: ns063387




. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

s < S

$test = Soutstring; # start with fragment

without prefix

while ($successor{Stest}) { # append fragments in

order ’
$test = Ssuccessor{$test}; # choose next fragment
$outstring = $outstring."XXX*. $test; # append to string
Soutstring =~ s/{[\S [+ XXX \1/\1/; & remove overlapping

segment

}

Scutstring =~ s/\\n/\n/g; ¥ change signal \n to

real carriage return

print "$outstringi\n”; # print final result

END

tte men and women merely players;\n

ore man in his time

All the world's

tteir entrances, \nand one man

stage, \nAnd all the men and women

Trey have their exits and their entrances, \n
werld's a stage, \nAnd all

their entrances, \nand one man

inn his time plays many parts.

merely players;\nThey have

assemnble Alalaial ¢ jad) slaldal palill (e oty faeal lllia g
: overlapping fragments

§ /usr/bin/perl

$I = ||||'_
@iragments = split{®*\n", <DATA>);

foreach (@fragments) { $firstfragment{sS_} = $_; }

foreach $i {@fragments) {
foreach $j (@fragments) { unless (5i eq $3i) (
(Scombine = $i . "XXX" . $3) =~ /NS 1(2, 1XXx\1/;
{length{$1} <= length($successor($i}}) || { $successor{siy

} }
undef $firstfragment{$successor{$il}};

$-est = Soutstring = join "*, wvalues(%firstfragment);
while ($test = Ssuccessor{Stest}! { ($outstring .= "XXX" . Stest)
== 5/ ([\S J+)XXXN1/NL/) )

$osutstring =~ s/\\n/\n/g; print "Soutstring\n";

__END__

the men and women merely players;\n
one man in his time

Ye Aike slaa s
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All the world's

their entrances, \nand one man

stage, \nand all the men and women

They have their exits and their entrances,\n
world's a stage,\nand all

their entrances, \nand one man

in his time plays many parts.

merely playvers;\nThey have
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£V G B e dakts s Sl Jias s Biological

Use of sequence to determine 43 il Sl8Ble yaadl 0l Hladiud Classification and
phylogenetic nomenclature:

e glaall @y e Gl pla il il 2000 3B i g
s ol gl Dkl Llad 8 el Sl i

o g M a3 e Gmandl wd g la il Y Sl

S —a gl 22l 3 ExPASY server aladiuls glaall Gy S5

143l yic 3 &l slas gl
http://www.expasy.ch/cgi-bin/sport-search-ful.

horse pancreatic :key words J ge—adall L Sl & € —)
ribonuclease

ENTER zUis e Juial Y

al e (Jmad s FASTA format o5 RNP_HORSE sl —Y

>sp|P00674 | RNP_HORSE RIBONUCLEASE PANCREATIC (EC 3.1.27.5} (RNASE
1y ...

KESPAMKFERQHMDSGSTSSSNPTYCNOMMKRRNMTQGWCK PVNTFVHEP
LADVQAICLQKNITCKNGQSNCYQSSSSMHITDCRLTSGSKYPNCAYQTS
OKERHIIVACEGNPYVPVHFDASVEVST

S S an (5 Al el n N el g (pab Dlans 50 (] liSey in
— b Vs g sequence alignment Jae 5 Gl o & L il
Dl 3 il s

Aglagleagat | ¥

| |
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PR ER 0 [ P YRS PRGN (R PR JUKE W RRERURE N i g N
A S e gl ey Sisally laall

Pancreatic  ribonuclease sequences from horse (Equus caballus), minke whale (Baluenoptera
acutorosirata) and red kangaroo {Macropus rufus).

>RNP_HORSE
KESPAMKFERQHMDSGSTSSSNPTYCNOMMERANMTQGWCK PVNTFVHEP
LADVQAICLOKNITCKNGQSNCYQSSSSMHITDCRLTSGSKY PNCAYQTS
QKERHIIVACEGNPYVEVHFDASVEVST

>RNP_BALAC
RESPAMKFQRQHMDSGNS PGNN PNYCNQMMMRRKMTQGRCKPVNTFVHES
LEDVKAVC SQKNVLCKNGRTNCYESNSTMH ITDCRQTGSSKYPNCAYKTS
QKEKHIIVACEGNPYVPVHFDNSY

>RNP_MACRU

ETPAEKFQRQHMDTEHSTASS SNYCNLMMKARDMTSGRCK PLNTFIHEPK
SVVDAVCHQENVTCKNGRTNCYKSNSRLSITNCRQTGASKY PNCQYETSN
LNKQIIVACEGQYVPVHFDAYV

multiple - sequence alignment program CLUSTAL  zrali 1 aadlaw

http://www.ebi.ac.uk/clustalw/

:T-coffee: sa s A} Joy lia

http:// www.ch.embnet.org/software/TCoffee.html

WDl g ghaall e RS Clagli a8 e (@il (W e g
o A5 e guta pal Sl 3006 e Cinall gp ABY el e bl | s e
astall L& e Cipndd J ain Cum ol pns Ula il L une SO0 Afadaianls ALl
Al de ) a5 e G e 08 st 0 o gkl IPSI-BLAST wilil
ng ol Gl Gl 2l g 53l gl g (3 Alas Slin 35m *’
OS5 gl )y GBI U8 e e Cuay Rubia 055
SAadds CEMAY Sl

Alad Gow o ml Gl sl o eh @ L Gadl 5ok Jads
535 pall AR abiwa g JS dla Rkl adand Ja LA LAY
53 3 Sl e oS il e .95 508 6l Jal i Ll of Jadlly

" e gles gl
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"age Sl S ——
i e e (g giad Gl 5aelE o Gl il Shaisa e 055
5 A cilael oy glalisaclall Gl b Gl Alee (f Gugls
sia of Jsl S 13 Bk Yo s cudda Ve Lk oS
A Yoo (Apbw Acola Aa i) Sa480e Tov o (g find i)
Slsal ) ol 7 el aall (miias e iy JAglad dedla
oSl Lmidia daa 3pamy Jaadl o pajall (5% La g e il
Al oy e 10N AN (G and A My 57 5 gl i ane (e
Ggdadyl dcalal

oinar At WV il iy ael @ 8 sl Zlelal il psY e
PSI-BLAST aladiul sl

(Position Sensitive Iterated - Basic Linear Alignment Sequence Tool)
sl L sl S il shaal (5 5a01 il S5l (e gedli 58 5
O Al Gl e cajanll Je BLAST gl Jers s .(NCBI)
iy anll b a3 Cnighy cpead JVPSE ady lea Lgaun 5 el
S (a5 Dkl 5208 3 Casll A Jal el 8 ol Jada
Oy s a4 sl 5 dpulua (e JS apbiad ) ddaiane dalad
e AN LY oy et pealy Gua B Sie iilee PSI-BLAST
el Adlad) Jal el i
C—adl gk 3 aSa Clia a5 PAX-6 (5 il O LS 1 e
Gl o a3 (Bl 2a 885 S ety gl
D ENPPN LY
fek LS Blal el el el oS
SWISS- M g sa ol (il (sl masd) i o Jgemall -

-PROT entry P26367

;a8 sall & (je PSI-BLAST ) jal =¥
http://www.nchi.nlm.nih.gov/blast/psiblast.cei.

2l slaa sl vy
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sl S
Jyi—ay Saoll Slby ael8 paanl o HLAY aaadul o 20l Jasl -V
a2l Uil

Lk Ul 55 45 ya g (peanall alial Al 3adl peali ) ety o g
ol Y i) a3 se b Lady WAgdlasy A il 4s )
il A

Pir 11 145557 eyeless, long form - fruit fly (Drosophila melano
255 7e-67

s—2 g entry 145557 sa g (b gl iy a0 Haas e 5 jle Pir Cus
76—67} .é.ll__l:lﬂ] aé‘).\l L).uL_ﬁ.n Yoo eé‘).“‘, .j.__.lﬂ.a.u_,‘).ﬁll LJ:"'J L,EL«'.':J\

Bl A g 50 e J0

A 135 PSI-BLAST i (5 £} 5391 elend padliinl oSa; LS
b LS PERL zeabi s olasiuly

PERL program for extraction of species names from PSI-BLAST output:

%! /usr/bin/perl
#extract species from psiblast output

# Method:

|3 For each line of input, check for a pattern of form [Drosophila
melanogaster])

# Use each pattern found as the index in an assoclative array

# The value corresponding toc this index is irrelevant

# By using an associative array, subsequent instances of the same
# species will overwrite the first instance, keeping only a
uriigque set

# After processing of input complete, sort results and print.

while (<>) { % read line of input
if (/IN[UIA-2] fa-z)+ la-zD1+)0N1/) # select lines containing
strings of form
4 [Drosophila
melanogaster]
Sspecies{$1} = 1; # make or overwrite entry
in
} [ assoclative
array
}
foreach {sort(keys(%species))}{ ¥ in alphabetical order,
print "$_\n"; # print species names
}
» = gl .‘ a
'h:jH‘J* e LﬁL&JuJLA Lﬁ Ang 28
Yy

Ala ylae yl
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Protein structure and :lgauaid 9 SUS ¢l S 5 ‘il

engineering

o) sinly Al Sla) 0 S Le g i) el w20y

LW S i)l S e e e el Gaaeall clads

S gaill gl pUa bt oSaal (g iy g gl e

Sy gl AL L ) Gaaad) Al (e oy S

it Sy b gade Ji Calaal¥l e lase cLdad) aa a3

:Secondary structure prediction s $lll cuS il Gl —
— (s ATy al sl JEAN 5% Al il o sl oaLe yaas
a2 &

:Fold recognition )l juad —Y
(e} maal) Claiily Ay jaa iy Sl ) Ae Jany
5 e A U (e peal Wl b ey o L)
S48 5 A e gllaall G gl (o alai B S s il 4Ly

:Homology modeling Jilaill 7 3ai - ¥
g A el Gmaall adlS iy pra g i gl i
il o S caly pe Bilaia 41y QS A Cag jaae
Mo Y il o el of ik la LS 5 Gy el
2y oS A Openal il 3 peid GobalS dalasial (Say
Wla 4 oay Laga g Tl 4l (g0 o i) 4By JeS
b %0+ Gl L Alall Ay gyl e Gudil 8 IS 1Y L
LagaS 5 3 %+ S dllia ()% 3 el Jae 2o ol

Gl gl Oe Y Aiall o) il g 46 yhiadl Gl ) Lad

e i) Y Wy rladl (ymnr (B an¥) pjpesl Laa y Abal 3y

25 ylaa yu

"Sag e ol 8 ——

Y¢
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— "Ulayet kil S
o Jel S Bl %YV ol sal Legd il y . 0l 3
Sy iy IS S 8 LG i o LS (Rl il et

AV (g sl a3 ga€ Al

Chicken lysozyme :

EVFGRCELAAAMKRHGLDNYRGYSLGNWVCAAKFESNFNTQATNRNT
DGS

Baboon ? - lactalbumin :

KQFTKCELSQNLY- -DIDGYGRIALPELICTMFHTSGYDTQAIVEND - ES
Chicken lysozyme ;
TDYGILQINSRWWCNDGRTPGSRNLCNIPCSALLSSDITASVNCAKKIVS
Baboon ? - lactalbumin :
TEYGLFQISNALWCKSSQSPQSRNICDITCDKFLDDDITDDIMCAKKILD
Chicken lysozyme :

DGN- GMNAWVAWRNRCKGTDVQA- WIRGCRL-

Baboon ? - lactalbumin :

[--KGIDYWIAHKALC - TEKL - EQWL - -CE-K

re Aila glaa sl
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:Structure Prediction ( CASP )

Aui W el ang ol Gl g s e WSal calley
a—al n I ge sla paa Al 1] blind tests Ateias S jladl
Gl b il ol S By o gltid) cladadl LCASP
Gl (V) i e e (ubliaall (g5 sl i g o S
el S8 W ) g U ) s 520 i) el
Sl gl o3, e (e gy ) i gl Ay pess BliYI(Y)
gy edl Sl el e Sial a Ul S e iy 50 Sy
REFCII PR L U PO PIRITREC IV P KR TR LI T
Ay 5 W o 2Ny 5l Blels & Ladii CASP el
SIVEEN U IV PR DEEL WOV i VR gk JUWES UTRIRTT PRUIPPA PN
COf ol S g sl (I QUSE (e

:Protein engineering <A gyl duaia

el Loa dall sl ale e IS Jee dapda 400 @l oS
C ot el el 90 leaY) Aaada e 5 al Cua e Sl plale
o da dae Uiy Janall (8 W1 L 30y o0 128 0 Y1 Agle
e il A ad eyl Sdaaty byl g Al aleall
Zll J e san Aidhy a4yl praean O (Saall (b - pgiils
Sada Clid gy pand Al glae s s jlia 3abias slual

Ofi g Sl BaBle o S5l (S 20l B (e 2l (505
A wtigall Uiy 5l g ael il G Baudid Uy 5 ek el 5 - rdal
elaaSI A alall a WYL 3 g e Slica duagdall s palt ollias

i adigall iyl aadd of qangy sl e s bl Ll

Aciila slae yuil

“(_)-AJ‘)C-" LM_'ILLJ"_)S -

i
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Saoa Ve 360 Caaking
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L SV QU B PPRU TR PP\ JCHE: LU UPIRTLSL RTINS

LY et ) e Sl ety Ll daaa

b blia g (o) pa¥) asids )
35— 5 —dh o ame O e e Ll RIS o (S
Adogde 3w e G el balias dase cpa Sl (o gt
Al s
A graall e G el Hhlaay Coall dapda c A 0,8 L We
O Dl ale e dulind (e il e (e adiat Lyasd
O =S oAl e¥la At Jal e I AlaYlsuee cilia
G iy ke e 33k Gipan o Y1 Laddag a5 5a o)
CEPUI TSN JEi ) SR T, NP PR PRI LI LRSI
Sb 8 ol WSl Bl il A gy Liliss)

el iVl (gae (il dals Alass a0 05l

copmeaiiol g3l Y Ldaiuyl &4 1
o—myal O Ay o i o a6 i) GDEAY )
Gl rans AN ki el dibide e ) et S dakaa)
ot el e S e sl 3 Aoy el L) aobl
—ua g Pharmacogenomics auls i ja ey sely Jlae Ul
e ol ddlida e 3k jad ol (LY el b

Aball a3 BLaYU s s duidla B

Yy

A5k sl
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e Al ik g Dl Wy g 055 B Caaghuall CiSl
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e Ll oY) Aadaiiud) 45091 alanal dagiuall (SLYI
i %V Mny Clige p (Aall a g oy 33 )l gm g

agdes e Glal Jte
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28 sl Al iy Ll Ao DU bl sac iy D5
i Jliay ag—iall & CUAY) Aagiue S Al D o
Ablal) (o) W) e SN G Ol Lt )k
cel gall daglia e ginall oyl aaas o Sa 4y a0 A il
At 5l LAY A Ay Ao delbadl Lol

coda ) alias 4y g

rliall mXel) — £

Jme — 42l amall 20 SV e = caa Jasind 30 g
o Jandl Qlially 73l ey LS L Jla Claa 5 il o
ot A yall LAY ay llia g e ol 250 LSl i

PETRUIP T P PR P LA = I P W
4o Gl sa Gl et GLAY addld Al Slea Al Gag
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e il pall G2 3 Bl i ZOall a g sl 12 s
O—a 3_—3le cad 4 LS Lcytomegalovirus; and Crohn discase
.;1}Jﬂ1 e&Aaﬂai L:ﬂglnc- e 2 Lh“d}‘ _ﬂagiliJ LSH k—idﬁ:ﬁﬂﬂﬂ c:gt:
:The future J:iiuall
23l By iy gl 3 Sade | skt Y ¢y sl 2y Cigen
T ey aall $3 G Salpall Ty A G Gliall
e aie il e Jlugy itic GLESH (Say LS L (B (ol
Uil g W pei b aSatl e Jeall Jaid gugly Al paddl o1 5!
:Web Resources W) £ 92 d) (S i i1 o jaluaa

Human Genome Project Information :
htto://www.ornl,gov/hemis/project/info.html

Genome Statistics:
http://bioinformatics.weizmann.ac.il/mb/statistics.html

Taxonomy Sites :
Species : http://www.sp2000.org
Tree of life :  htip://phylogeny.arizona.edu/tree

Database of genetics of disease :
http://www.ncbi.nim.nih.gov/omim/
http://www.geneclinics.org/profiles/all.htm]

Lists of databases :
http://www.infobiogen.fr/services/dbcat/
http:/fwww.ebi.ac.uk/biocat/

List of tools for analysis :
http:/fwww.ebi.ac.uk./Tools/index.html

Debate on electronic access to the scientific literature :
http://www.nature.com/debates/e-access/

ra

3ugla shna gul
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:Solved Problems 4 glaa <l ja

Problem 1. For what of following sets of fragment strings does the
PERL program mentioned before work correctly ?

{a) Would it correctly recover :

Kate, when France is mine and | am yours, then yours is
France and you are  mine

From :

Kuate, when France

France is mine

is mine and

and I am\nyours

yours then

Then yours is France
France and you are mine\n

Sample input strings for assembly:

(a) Input data:

Kate, when France

France is mine

is mine and

and [ am\nyours

yours then

Then yours is France
France and you are mine\n

() Correct answer:

Kate, when France 1s mine and I am
yours, then yours is France and you are mine.

{b) Would it correctly recover :

One women is fair , yet | am well; another is wise, yet | am
well; another virtuous, yet I am well; but till all graces be in one
woman, one woman shall not come in my grace .

from :

One woman is

woman is fair,

is fair, yet I am

vet I am well;

[ am well; another

another is wise, yet I am well;
vet [ am well; another virtuous,
another virtuous, yet T am well;
well: but till all

all graces be

g e 8 ———
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be in one woman,

one woman, one

one woman shall

Shzll not come in my grace.

(b} Input data:

One woman is

WO T1an is fair,

1s fair, yet T am

vet [ am well;

I ara well; another

anc ther is wise, yet I am well;
yet I am well; another virtuous,
ancther virtuous, yet I am well;
we 1; but till all

all zraces be

be in one woman,

one woman, ong

one woman shall

Shall not come In my grace.

{(b) Correct answer:

One: woman is lair, yet I am well;
anocther is wise, yet [ am well;

another virluous, yet [ am well;

but till all graces be in one woman,

one woman shall not come 1in my grace.

{ ¢ ) Would it correctly recover :
That he is made, "tis true: "tis true "tis pity; And pity "tis "tis true.

from :

That he is

is mad, 'Uis

‘tis true

truz: "tis true ‘s
truz 'tis

'tis pity;\n
pity;\nAnd pity
pity 'tis

"tis 'ls

"1i$ true\n

(¢ Input data:

That he is

is mad, 'tis

'tis true

true: 'tis true 'tis
true ‘tis

1

Atila glas o
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'tis pity;\n
pity;\nAnd pity
pity 'tis

'tis 'tis

tis true.\n

(c) Correct answer:

That he is mad, tis true: 'tis true 'tis pity;
And pity ‘tis 'tis true.

g Chad 8 ——

il slea gl

£y
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Genome organization and evolution
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#1531 s ) 55 ) gamy AT Lty aad gl gl o il K05 508
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:Web Resources < i) o jilas

HUMAN GENOME INFORMATION

Interactive access to DNA and protein sequences :
hitp://www .ensemble.org/

Images of chromosomes, maps, loci :
hup://www.neblnlnunih.eov/eenome/ouide/

Gene map 99 :
hitp:/www.nebi.nlm.nih.cov/genemap99/

Overview of human genome structure :
hup:/herep.ims.u-tokvo.ae.4p

Single-nucleotide polymorphisms :
hitp:/fsnp.cshl.org/

5le slae 5
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Human genetic disease :
It /www nebinintnih.cov/Omim/
h ip//www gencelines.org/proliles/all.hilm

Ethical, legal, social issucs :
h (p://www.nheri.nih.cov/ELSY

D'ATABASES OF ALIGNED GENE FAMILIES

I'fam: protein families database :

hup:www.saneer.ac.uk/soltware/pfam/

COG: Clusters of orthologous groups :
b/ www.nebinlm.nih, gov/COG/

HBAGENE : Homologous Bacterial Genes Database :

| tip://pbil.univ-lyon | .fr/database/hobaceen.himl

HOVERGEN: Homologous Vertebrate Genes Database :

Lieep:pbil.umv-lvon | /databases/hoversen.humt

TAED: The Adaptive Evolution Database ;
| upiwww . sbesuse/~liberles/TAED himl

GENOME DATABASES

1.ist of completed genomes :

hitp:Awww nebinlm.nih. eov/PMGifs/Genomes/allorg. itml

hpdwww.ebiac.uk/genomes/mot/index.himl

altp://pirecoreclown.edu/pirwww/search/eenome.htinl

Organism-specitic databases :

hitp:/awvww.anledu/ste-95/ResTools/bioteols/biotools 10.hunl

wpAvww-fp.mies.anl.cov/~gaasterland/aenomes. huml

wpwww hampanre.ac.uk/Genome Web/eenome-db.himl

A www biolnlormatik.de/car-
bin/browse/Cutaloa/Databases/Genome_projects/
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The EMBL Data Library entry for the Bovine pancreatic trypsin inhibitor
gene.

iD BTBPTIG standard; DNA; MAM; 3598 BP.

X

ic X03365; KO0966;

X

v X03365.1

X

T 18-NOV-1986 {Rel. 10, (Created)

LT 20-MAY-1952 (Rel, 31, Last updated, Version 3)

»X

DE Bovine pancreatic trypsin inhibitor (BPTI) gene

X

W Alu-like repetitive sequence; protease inhibitor; trypsin
inhibitor,

nNX

us Bos taurus (cow)

£4
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oC Eukaryota; Metazoa; Chordata; Craniata; Vertebrata;

Eutelecostomi; Mammalia;

oC Eutheria; Cetartiodactyla; Ruminantia; Pecora; Bovoidea;

Bovidae; Bovinae;

oc Bos.

XX

RN {1]

RP 1-3998

RX MEDLINE; 86158754,

RA Kingston I.B., Anderson S.:

RT "Sequences encoding two trypsin inhibitors cccur in strikingly
similar

RT genomic environments®;

RL  Biochem. J. 233:443-450(1986).

XX

RN (2]

RX MEDLINE; 84070725,

RA  Anderson S,, Kingston I.B.;

RT “Isclation of a genomic clone for bovine pancreatic trypsin
inhibitor by

RT using a unique-sequence synthetic dna probe";

RL Proc. Natl. Acad. Sci. U.S.A. 80:6838-6842(1983).

iX

DR SWISS-PROT; PO00Q974; BPT1_BOVIN.

XX

cC Data kindly reviewed {08-DEC-1987) by Kingston I.B.
XX

FH Key Location/Qualifiers

FH

FT source 1..3998

FT /db_xref="taxon:9913*

FT /organism="Bos taurus*

FT misc_feature 795..800

FT /note="pot. polyA signal"

FT misc_feature B35, .839

FT /note="pot. polyA signal”

FT repeat_region B37..847

FT /note="direct repeat*

FT misc_feature 930..945

FT /note="sequence homologous to Alu-like

consensus seq.”
FT repeat_region 1035..1045

FT . /note="direct repeat*”

FT misc_feature 2456, .2461

FT /noete="pot. splice signal"

FT CDS 2470..2736

FT /db_xref="SWISS-PROT:P0OQ974"

FT /note="put. precursor”

FT /protein_id="CAA27062.1"

FT
/translation="PSLFNRDPFPIPAAQRPDFCLEPPYTGPCKARIIRYFYNAKAGLCQ
FT TFVYGGCRAKRNNFKSAEDCMRTCGGAIGPWGKTGGRAEGEGKG”
FT nisc_feature 2488..2489

FT /note="pot. intron/exon splice junction"
FT misc_feature 2506..2507

FT /note="pot. intron/exon splice jurction*
FT cDs 2512, .2685

FT /db_xref="SWISS-PROT:P00974"

FT /note=*trypsin inhibiter (aa 1-58}"

FT /protein_id="CAR27063.1"

FT

/translation="RPDFCLEPPYTGPCKARI IRYFYNAKAGLCQTFVYGGCRAKRNNFE
FT KSAEDCMRTCGGA"

FT misc_feature 2698, .2699

FT /note=*pot. exon/intron splice junction*
FT misc_feature 3690..3695

FT /note="pot. polyA signal*

2l glua gl
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FT misc_feature

3729..3733

FT /note="pot. polyA signal"
XX
sQ Sequence 3998 BP; 1053 A; 902 C; 892 G; 1151 T; 0 other;

aattctgata atgcagagaa ctggtaagga gttectgattg ttctgecttga
ttaaatgggt 60

tgtaacagga tagtgtcttg tectgatect agcattcata tggtgtgtgt
tcggggcaa 120

gtcatctgca gtttcttcac ctgaacaggg ggaccaggktt acatgagttt
cttaaaagat 180

taccagtcat gagtatgaag agtttacact ttcctgatca atgacgtcca
ttocccateca 240

aaatatttta gtccaaaaga ctcatctatc taatgtagat cattttctca
ccaccectet 300

aaaaaattta tctttcagat atgatcattt ctctattatg aaattaatca
gagagttgag 360

tgacagctga gtgtcttcece tccaaaggca actgcaggaa gagcaagaaa
tgcaatactt 420

ttctatgagt ttgctcogtgg ggccaagact gcttttteca ggctggtaca
atagtaatca 480

aatctcaaag atattcttct ttccteootgy ccagactatt attttatttt
cctatcaaga 540

tatagaaagt tagaagtaga Ctcataatta tataggcagg cctcatcatce
aaatagacta 500

acaagaattt tattttatct gccttttcaa tgactgtgca cttggcatga
ggatgaaatyg 660

ggagatttat tcccttgata aatattcatg aaatacttat gctttttgte
cctaaaaagc 720

atatttctty atataggaaa acagctgtaa acaaaaggta gtaaaataat
atgccttcta 780

agagggatac agacaataaa gacgggggcg gattcctata ccaggtcatg
atgagtgtca 840

tgaggaaggt gagttatggg gttcaggatg ctgtagagga tcagggaaac
cctcotgtgat 900

gaggagacat taagcagaag ctgccaaaaa ggagcctggt gtgtttgagc
accagccagg 960

accagggtgg ctggagctga gtgggtgagg ggaggggagt ggaaggggat
gszagcagaga 1020

ggccatgggyg gcaggtcatyg aggaacctktc taggacttta taaggataaa
aatttgactc 1080

tgagagagct gggaaaccac tgagggactg gtcgttggaa caacgagata
goactggagt 1140

tttaacaggg tcecttgegac tgcagtygtygg agcgtggect ctagggggcyg
aaaagcaggg 1200

acagggggcc cctgggoagy tggctgcagg ggtccagtga gctatgatgg
agaatatata 1260

cctgtgttgt tcccktgggte gattccagtt ctcttgaata acctgaatga
ci tgctatat 1320

taagatatct gogggaggectt catcacaaat catgattcat taaatcttta
gi.catttgtg 1380

attgattcaa cctccaatcc ctctccococtt cctgagatgt ggatacaatg
aaagaagtag 1440

gaatgaaaat tcccacacce aactcaggca gttgtttcce ctgacaactt
atccccatte 1500

teggetttge ttgaggcttt acaaaactca tcteccctecac atgataaagg
actccoottt 1560

gctctcatct cttaggaaat tccaatgttt taggagctcet gtggcaggaa
tyggatgcag 1620

accaagttaa tatttctttt ataagtcaca gtatcaatat ttcctcaata
tuctattatt 1680

ccagtctcca tgaggtaacc aaagtaaaca ccgghgtget ttctaccatg
cotttctecca 1740

tttatggcat gatttcctea cacttttgta atagtgacgg gtcacgcagg
cotatcaace 1800

attggctggc atccaggtgg gcaccttcat caagggataa ctgtaaatga
gcaacccettg 1860

LA
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gtggtccagt tcagccattg ccactgtcgt agccacagty ggctottege
cctoccgtoo 1520

ttttgtataa aaggaacagg aatttatact gtgggaagat gubttlictty
agacagtagc 1980

atgctatcat cteogtygge ccaatttcca attaaaaartg ttattccrtag
ttaocagcaac 2040

tcttetecgg attattggct ggccotgagg tgagcagaat gagactgygge
tcagtgatyc 2100

tttcttaacg qtggaagttt ccaccacaca catacataga aagcatagta
ttaaaaaagce 2360

cgtggatccea ttgtccaget ccagtaatktt ctatacatgg agagtattret
tatatgtgtce 2220

cctettttgt gtractttrg aaactcatca gtagcatcat gctaattaat
gcataaacat 2280

tcatcaatgg catgtaatta tttataatat tgccectgtoa ttgtcacacc
cazcaacatek 2340

aataataaryg Lcctggaaay cagggtgtca aaaggccttt fcacgttctca
cacttctgece 2400

cacococcat cactctoctat cacaaartgg tggttttagt tgttcatctth
gtzgactgag 2460

ctghgatgac ctteecteott taaccgagat ccteoceocatea ctgrageoeca
goggectgac 2520

Ltorgeckag agoctccata tacgggtcoccce tgcaaggcca gaatratcag
atacttctac 2580

dacgccaagqg ctgggctcotyg ccagacgcett gtatatggcg gctgcagaqgc
taaaagaaac 2640

aattkbcaaga gcgcagagga ctgcatgagg accktgtggkg gtgctattgg
goocotyggygt 2700

aagacagggg gcagggceaga gggagagqggg aagggctagy gaaagtggtyg
gogotcagaa 2760

ggcsacacac ctotccaaaa aagtgatttt tttcecttgt tgcctcocaa
gagaagttgc 2820

agaagtatcc gtggattgag catgtcectcee abggaccagc ttggtgaaag
gcraccec Tt 2880

agaagcccoctyg tcatcataat ckbtgagcctac tcacatgcrc ccatttttcea
gatgggaarca 2940

ctgagtcagt cactctgcayg agcaagktctg gagtgcrcck cagtgececa
ccheagootg 3000

gaaaackccc ttgttrattg ttggttatec tggtcckbggy aggactghtgyg
ttgegeatctt 3060

crgggatggr cbaggacctg tcagggtgga cagtgtccag gtctgygoct
tcagagaktgt 3120

catbtocageaa gtrecctrtce tbttacagaqg aacctgtgaa ctgtgaotcee
crtgagatgeot 3180

Jgaagtatgag gaggaccceac ccaaggctgg cctetatctg cttctgaaaa
arttcagect 3240

ccttttattt ctrtcrcaaco ctcccocteoh cagcagaaal ctgtctotte
ccTtccteca 3300

caggtccact tactttagce ctatctcate cagtttgctc taagcaccat
gaaagcaaat 3360

ctteccecttta tccctcacac ttcccacaat ttctggcaca aaggagaagyg
tccagaaata 3420

ttggaggaag gaaggaatga agttccoccecat gactggagca toctgtagagt
ctJagakttta 3480

aatctggatt cttgtectaa tctbecteoot cacggcratcc ttaccttcat
cctecacccece 3540

accatcactyg ctctcoctet actggcgaaa gtagaatthtc catcatcgag
ttttcagcte 3600

agtggtggga gaggtcttrt catgaacgaa acctoctect cacattgatt
tgaaggtckg 3660

tggcttcaaa gagtctggec Ltatctttaa ataaattcat attttaatta
aactaactgg 3720

agtggattght gttgtttgca actaagaacc ttaacccata ggttbccatgg
aaacggtggt 3780

ctttctcatt ttatgcagat gggtgggcoag ctcteccatca cctctectea
gactcagccc 3840
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taccaagtag aaggagccaa ccccttacac tgacatctac ctcttatggce
cgtgccagtg 3900

tacatgaaaa actggatgag agacacctca acaagaaaac ttttgteett
cacrkttcttgg 3960

gccaggtcaa actttggggt gtgttatttc cctgaatt 3998
//
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ht p://'www.unl.edu/stc-95/Res Tools/bictools/bioteols 10.huml

ht p://www.-fp.mcs.anal.cov/~gaasterland/genomes.htm!

hop://www. hgmp.mrc.ac.uk/GenomeWeb/genome-db.huml

ht p://www.bioinformatik.de/cai-
binv/browse/Catalog/Database/Genome_projects/
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PIR entry for the amino-acid sequence of Bovine pancreatic trypsin inhibitor

ENTRY TIBO #type complete iProClass View of TIBQ
TITLE basic proteinase inhibitor precursor - bovine
ALTERNATE_NAMES aprotinin; basic pancreatic trypsin inhibitor;
BPTI;
cationic kallikrein inhibitor; inhibiter IV
ORGANISM #formal_name Bos primigenius taurus #common_name
cattle
#cross-references taxon:9913
DATE 24-Apr-1984 #sequence_revision 22-Jul-1994
#text_change
16-Jun-2000
ACCESSIONS S00277; A30333; s510546; 502486; S528197; A90162;
A92023;
A90736; AS0927; A34658; A93977; 510062; AQ1l205
REFERENCE 500274
#authors Creighton, T,E.; Charles, I.G.
#journal J. Mol. Blol. (19587) 194:11-22
#title Secquences of the genes and polypeptide precursors
for two

bovine protease inhibitors.
#cross-references MUID:87283904
#accession 500277
##molecule_type DNA; mMRNA
##residues 1-100 ##label CR2
k#cross-references GB:M20934; GB:X05274; NID:gl62767;
PIDN:AAD13685.1; PID:gl62769

REFERENCE A90926

#authors Creighton, T.E.; Charles, I.G.

#journal Cold Spring Harb. Symp. Quant. Biecl. (1987) 52:511-
519

kritle Biosynthesis, processing, and eveolution of bovine

pancreatic trypsin inhibitor.
#cross-references MUID; 88295740
#accession A30333
##molecule_type DNA
##residues 1-100 ##label CRE
##cross-references GB:M2(934; GB:X05274; NID:gl62767;
PIDN:AAD13685.1; PID:gl62769

REFERENCE 510546
#authors Kingston, I.B.; Anderson, S.
#journal Biochem. J. (1988} 233:443-450
#title Sequences encoding two trypsin inhibitors occur in

strikingly similar genomic environments.
#cross-references MUID: 86158754
#accession 510546
##molecule_type DNA
##residues 34-97 ##label KIN
REFERENCE 502485
#authors Fioretti, E.; Angeletti, M.; Fiorucci, L.: Barra,
D.;
Bossa, F.; Ascoli, F.
#journal Biol. Chem, Hoppe-Seyler (1988) 369(Suppl.):37-42
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#title Aprotinin-like isoinhibitors in bovine organs.-
#cross-references MUID:B89076531
#accession 502486

Hémolecule_type protein

##residues 36-93 ##label FIO

REFERENCE 528197
#authors Ikekita, M.; Jone, C.S.; Kamo, M.; Tsugita. A.;
Kizuki,
K.; Moriya, H.
#journal Protein Seqg. Data Anal. (1992} 5:7-11
ktitle Purification and characterization cf the major
cationic

kallikrein inhibitor in bovine pituitary gland.
#cross-references MUID:93150003
#accession $28197
##molecule_type protein
#éresidues 36-93 ##label IKE

FEEFERENCE A90162
#authors Kassell, B.; Laskowski, M,
#journal Biochem., Biophys. Res. Commun. (1965) 20:463-468
ktitle The basic trypsin inhibitor ¢of bovine pancreas. V,
The

disulfide linkages,
kcross-references MUID: 66083012
#contents annotation; disulfide bonds
#accession A90162
##molecule_type protein
#t#residues 36-93 ##label KAS

REFERENCE B92023

#authors Anderer, F.A.; Hornle, 5.

#journal J. Biol, Chem. (1966) 241:1568-1572

#title The disulfide linkages in kallikrein inactivator of
hovine

lung.
#cross-references MUID:66171231
#contents annctation; disulfide bonds

#accession A92023
k#molecule_type protein
##residues 36-93 ##label AN2

REFERENCE A90736
#authors Chauvet, J.; Acher, R.
#journal Bull. Soc. Chim. Bicl. (1967) 49:985-1000
#title La structure covalente d'un inhibiteur

polypeptidique de
la trypsine {inhibiteur de Kunitz et Northrop).
#cross-references MUID:68012003
#contents annotation; disulfide bonds
#accession A90736
#i#molecule_type protein
##residues 36-93 ##label CHA

REFERENCE A90927
#authors Dlouha, V.; Pospisilova, D.; Meloun, B.; Sorm, F.
#journal Collect., Czech. Chem., Commun. (1968} 33:1363-1365
#title Sequence of residues 1B-20 in pancreatic trypsin
inhibitor.

kaccession A90927
##molecule type protein
##residues 36-93 ##label DLO

REFERENCE A93410

#authors Huber, R.; Kukla, D.; Ruhlmann, A.; Epp, O.;
Formanek, H.

#iournal Naturwissenschaften (1970} 57:389-392

#title The basic trypsin inhibitor of bovine pancreas. I.

Structure analysis and conformation of the
polypeptide
chain.
kcross-references MUID:70255230

o9
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#contents annotation; X-ray crystallography of hasic protease
inhibitor, 2.5 angstroms
REFERENCE A34658
#authors Lewis, R,V.:; Ray, P.; Coguill, R.; Kruggel, W.
$journal Biochem. Biophys. Res. Commun. {(1950) 167:543-547
#title Presence of pancreatic trypsin inhibitor in adrenal

medullary chromaffin cells.
#cross-references MUID:90211226
#accession A34658
##molecule type protein
##residues 36-53,55-81.4#t1label LEW

REFERENCE AS3977
#authors Anderson, S.; Kingsteon, I.B.
#journal Proc. Natl. Acad. Sci. U.S.A. (1983) 80:6838-6842
#title Isolation of a genomic clone for bovine pancreatic
trypsin

inhibitor by using a unique-sequence synthetic DNA
probe.
fcross-references MUID:84070725
Haccession A93377
#¥molecule_type DNA
##residues 'PSLFNRDPPIPA',34-97, 'GKTGGRAEGEGKG' ##label AND
#t#cross-references GB:X03365; GB:K0Q(0966; NID:gl42:
PIDN:CAA27062.1;
PID:gl364183

REFERENCE 500371

#authors Siekmann, J.; Wenzel, H.R.; Schroeder, W.;
Tschesche, H.

#journal Biol. Chem. Hoppe-Seyler {1988) 369:157-163

#title Characterization and sequence determination of six

aprotinin homologues from bovine lungs.
#cross-references MUID: 88221840
#$accession 510062
##molecule_type protein
##residues 36-66,'P',68-82,'S',84-93 ##label SIE
##experimental_source lung
##note the authors designated this protein as iscaprotinin 2

COMMENT Basic proteinase inhibitor is an intracellular
polypeptide
found in many tissues, probably located in granules
of
connective tissue mast cells,
GENETICS
fintrons 34/1; 98/1

CLASSTIFICATION #superfamily basic preoteinase inhibitor; animal
Kunitz-type proteinase inhibitcr homology

KEYWORDS serine proteinase inhibitor
FEATURE
1-20 #domain signal sequence #status predicted
#label
SIGN
21-35 #domain propeptide #status predicted
#label PROM
36-100 #product basic proteinase inhikitor
#status
experimental #label MAT:
40-90 fdomain animal Kunitz-type proteinase
inhibitor
homology #label BPIN
40-90,49-73,65-86 #disulfide_bonds #status experimentall
S0 #inhibitory_site Lys f(trypsin.
chymotrypsin,
kallikrein, plasmin} #status experimental
SUMMARY #length 100 #molecular_weight 10903
SEQUENCE

Atla gles il

e
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in the PIR1 section of the Protein Seguence Database, release
71.00,

31-Dec-2001, assembled and annctated by the PIR-Internaticnal.
Copyright 2000 PIR-International.

PCB structures most related to TIBO:
1CBWD {36-93) 100.0%; 1BZ5E (36-93) 100.0%; 9PTI (36-91)

100.0%

1BZXI (36-93) 100.0%: 1BOCB (36-93) 100.0%; 1CBWI {36-93)
100.0%

1BOCD (36-93) 100.0%; 1BOCE {(36-93) 100.0%; 6PTI (36-93)
1C0.0%

1BHCA (36-93) 100.0%; 1BHCC (36-93) 100.0%; 1MTND (36-93)
1C0.0%

1BHCE (36-93) 100.0%; 1MTNH {36-93) 100.0%; 1BHCG (36-93)
1(0.0%

1PIT (36-93) 100.0%; 1BHCI (36-93) 100.0%; 1TPAI (36-93)
100.0% :

1BPI (36-93) 100.0%; 2HEXA (36-93) 100.0%; 1BTHQ (36-93)
100.0%

2HEXBE (36-93) 100.0%; 1BZ5B (36-93) 100.0%; 2HEXC (36-53)
100.0%

1BZ5D {36-93) 100.0%; 2HEXD {(36-93) 100.0%; 1BOCC (36-93)
100.0%

2HEXE (3€-93) 100.0%; 1BHCD {36-93) 100.0%; 2KAII {36-53)
100.0%

1BHCH (36-93) 100.0%; 2PTCI (36-93) 100.0%; 1BTHFP (36-93)
100.0%

2TGPI (36-93) 100.0%; 1BZ5C (36-93) 100.0%; 2TPII (36-53)
100.0%

1BHCB (36-93) 100.0%; 3TGII (36-100} 100.0%; 1BHCJ (36-93)
100.0%

3TGJI (36-100) 100.0%; 1BOCA (36-93) 100.0%:; 3TPII (36-93)
110.0%

1BZ5A {36-93) 100.0%; 4PTI (36-93) 100.0%; 1BHCF (36-93)
10.0%

SPTI (36-93) 100.0%; 1FAN (36-93) 98.3%; 1BPT (36-93) 98.3%
INAG (36-93) 98.3%; 1BTI (36-93) 98.3%; 4TPII (36-93) 98.3%
8PTI (36-93) 98.3%; LlAALA (36-93) 96.6%; LAALB (36-93) 96.6%
7PTI (36-93) 96.6%; 1BRBI (36-53) 94.8%; 1QLQA (36-93) 93.1%

SZ0P: 1CBW ; 1BZS ; 9PTI ; 1BZX ; 1BOC ; 6PTI ; 1BHC ; 1MTN ;
1PIT : 1TPA
; 1BPI ; 2HEX : 1BTH ; 2KATI ; 2PTC ; 2TGP ; 2TPI ; 3TGI ; 3ITGJ ;
3TPI ; 4PTI
; S5PTI ; 1FAN ; 1BPT ; 1INAG ; 1BTI ; 4TPI ; 8PTI : 1AAL ; 7PTI ;
1BRB ; 1QLQ

CATH: 1CBW ; 1BZ5 ; 9PTI ; 1BZX ; 1BOC ; 6PTI ; 1BHC ; 1MTN :
1PIT ; 1TPA
; 1BPI ; 2HEX ; 1BTH ; ZKAT ; 2PTC ; 2TGF ; 2TPI ; 3TGI ; 3TGJ ;
3TPI ; 4PTI
; S5PTI : 1FAN ; 1BPT ; 1NAG ; 1BTI ; 4ATPI ; 3PTI ; 1laaL ; 7PTI :
1BRB ; 1QLQ
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FSSP:  1CBW ; 1BZ5 ; 9PTI ; 1BZX ; 1BOC ; 6PTI ; 1BHC ; 1MTN ;
1PIT ; 1TPA
; 1BPI ; 2HEX ; 1BTH : 2KAI ; 2PTC ; 2TGP ; 2TPI ; 3TGI ; 3TGJ ;
ATPI ; 4PTI
; SPTI ; LFAN ; 1BPT ; INAG ; 1BTI ; 4TPI ; BPTI ; 1AAL ; 7PTI ;
1BRB ; 1QLQ

MMDB : 1CBW ; 1BZ5 ; 9PTI ; 1BZX ; 1BOC ; 6PTI ; 1BHC ; 1IMTN :
1PIT ; 1TPA
; 1BPI ; 2ZHEX ; 1BTH :; 2KAI ; 2PTC ; 2TGP ; 2TPI ; 3TGI ; 3ITGJ ;
3TPI ; 4PTI
; SPTI ; 1FAN ; 1BPT ; 1NAG ; 1BTI ; 4TPI ; 8PTI :; 1lAAL ; 7PTI ;
1BRB ; 1QLQ

ALIGNMENTS containing TIBO:
FA2061 basic proteinase inhibitor - 328.8 1.0
SA0572 basic proteinase inhibitor superfamily 328.8
M01603 basic proteinase inhibitor - 1561.0 1.9
Associated Alignments:
DA1053 animal Kunitz-type proteinase inhibitor homology

st s SWISS-PROT J 3,2l il bl 3 o) g8 (e (81 2 gy il e | e[ 9
.ENZYME DB & PROSITE :SWISS-PROT J
reilay 31 e 4 e sleall o 3% ENZYME DB o5
A_pa g Aol gy W4 )8 5 4pad ) iy a5 Ay 4 EC Number e
Laa g g g iy gundl o LasSU gl SlasY) e el ey 33V
o W a gl T p a S A

(http:Ilwww.chem.gmw.ac.ukliubmbr‘enzymel

Ay g gall pY e

Qe b el ANl e

iaa LI e

el el e
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—— fUmye S

o A Al = Caagdl = DE
Jall sy = AN

st bl = CA
el = CF

Sladasll = CC

(SWISS-PROT) il 5228 an e = DR

A Sawmple Entry in ENZYME DB

D
DE
AN
BN
CA
Ch
CF
cc
cc
cc
cc
GR
DR

K|

1.14.17.3
PEPTIDYLGLYCINE MONOOXYGENASE.
PEPTIDYL ALPHA-AMIDATING ENZYME.

PEPTIDYLGLYCINE 2-HYDROXYLASE.

PEPTIDYLGLYCINE + ASCORBATE + 0{2) = PEPTIDYL(2-HYDROXYGLYCINE) +
DEHYDRCASCORBATE + H{Z2}0.

COPPER.

-!- PEPTIDYLGLYCINES WITH A NEUTRAL AMINO ACID RESIDUE IN THE
PENULTIMATE POSITION ARE THE BEST SUBSTRATES FOR THE ENZYME.

-!~ THE ENZYME ALSO CATALYZES THE DISMUTATATION OF THE PRODUCT TO
GLYCXYLATE AND THE CORRESPONDING DESGLYCINE PEPTIDE AMIDE.
P10731, AMD_BOVIN ; P19021, AMD_HUMAN ; P14925, AMD_RAT ;

P0B478, AMD1_XENLA; P12890, AMD2_XENLA;

: PROSITE
A aad) SR Jie gyl el il ok e 5 gin

L tie i R il iyl e Ble B oo Jediy 1 (I

ooy e ile 8 Jeadll e and 30 Jali WY oSU
13 jLaal il a4, PIR

e Olad 5 plh Aald Sl 2el B2 PIR py
Oyt il ) il 530l a5z PIR-PSD o

Adgha ol 5 S All ks Sl pl) a1 iProClass e
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Integrated Environment for Sequence) IESA pd 3 PIR Lad .
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hup://pir.ceorgetown.edu

.

il (o paalae sy pedy S S Gl 20t Bl st e |
= Protein Data Bank (PDA) (g ! lily &l e .45 00
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.ul

B

H

.Structural Bioinformatics (RCSB)

PRI GV PRV ILE T FPRY. N S V0, IO P S| P
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i3y el it Ly Lgta Al
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el S
c_éj.d\ JAA e (Protein data bank entry 2trx, E. coli thioredoxin)
g

http://www.rcsb.org/pdb/ceifexplore.cgi?job=download;pdbld=2T
RX:page=0:;pid=197301010382789& opt=show&format=PDB

;0 L A e

0 sy iy il g 5 e

(S ) st (ke Ciaagl gl e o

m_um A i Riaaie (oS AN T et Lluait iy e
oS Al et il Ol ldlaal

e} Gaeall 4

celall Ol e cOladiall (@l yalt (Jia AdlaY) Gl all e

L3 i) (s shhall JSEN 1g il (S N e

NPT VR P

oM el e

A ya S 5 IS ey cd et S o sl Dl oy daa 8

L S 5 g la i Jeadl 0o granal y (3 (Y 0) s oy ctlilly

—e 380 JE 8y Sua L4y Gl iy il 2 6S aladnuly lly

e Jg—asli Explorer ju—3al &5 RCSB ad gal dpeusi il dxial

iome s LS saal g dadia e S Al Sl adlde

Protein data bank entry Structure Explorer - 2trx, E. coli
thioredoxin
hitp:/fwww.rcsh.org/pdb/cgi/explore.coi?pid=19730101038278%&p
age=0&pdbld=2TRX
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s}
: PDB
o

PROTEIN DATA BANK

S

Sunmnary Lslorination
View Structure
Download/Display File
Structural Neighbors
Georetry

Other Sources

Sequence Delails

Crysiallization Info

Top of Form

Explore l

SearchlLite SearchFields

Bottom of Form

Structure Explorer - 2TRX

Summary Information

Tirte. Crystal structure of thioredoxin from Escherichia coli at 1.68 A resolution.

Compound: Thioredoxin
Aurhors: 8. K. Katli, D. M. LeMaster, H. Eklund
Exp. Method: X-ray Diffraction

Classification:Electron Transport

L . W)
Source: Escherichia coli .. -

Primary Citation: Katli, S. K., LeMaster, DD, M., Exlund, H.: Crystal structure of thioredoxin from
Escherichia coli at 1.68 A resolution. J Mof Biol 212 pp. 167 (1990)

e
Deposition Dare: 19-Mar-1990
Resolutian {}]: 1.68 R-Value: 0,165

Space Group: C2

Unit Cell: dim [1): a 89.50 B 51.06
alpha 90.00 Beta 111.50
Polyvmmer Chains: A, B Residues: 216
Atoms: 1842
Chemical Components:
("HET" groups) 1D
(needs Rasmol) Neme

Ccu COPPER (II) 10N

MPD

CATH: Structural Classification

PDBSun: Summary of PDB Structure

SCOP: Structural Classification

2-METHYL-24-
PENTANEDIOL

Release Dare: 15-0ct-1991

¢ 60.45
gamna 90.00
Formula Retrieve All
PDB 1Ds
Containing
2{Cu) Ccu
T(CeH102) MPD
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http://scop.mre-lmb.cam.ac.uk/scop/

il oSl A0

hitp://pdp-browsers.ebi.ac.uk/browse it.shtml

:0CA a3l

http://oca.ebi.ac.uk/oca-binfocamain

ol el ) S Al iy 5

http://pgs.ebi.ac.uk/

S Al Boga M

http://www.cmbi.kun.nl)/gv/pdbreport

A cBlilal GULy ae) gkl Web Resources <ui il Ao jilaa

POy (e
Protein kinase ;

http://www.sdsc.edu/kinases/

HIV proteases
http://www-fbsc.neiferf.poviHIVdb/

Icosahedral viruses :
http://mmitsb.scripps.edu/viper/main.html

: Immunology 4elial ale cilily 518

IGMT : ( International ImMunoGene Tics database ):
http:/fimgt.cines.fr

fs? anadiag gl Alle AldlShe iy Bacld A

s « T-Cell receptors (TcR) s «Immunoglobulins (Ig)

Histocompatibility Complex ( MHC) molecules of all vertebrate
species.

KABAT : http://immuno.bme.nwu.edu./
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:proteomics databases
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n . " -
A PERL program o draw dolplots.
#!/usr/bin/perl

#dotplot.pl -- reads two seqguences and prints dotplot

# read input

§F ="

$_ = <DATA> $_ =~ s/#(.*)\n/\n/g;

$_ =~ /(o invs* (\d+) s+ (\d+) \s*\n{.*}\n{[A-

Zanl N s \n (. A\ {[A-Z\n] *I\*/;

$title = §1; $nwind = $2; Sthresh = $3;

$seqgtl = $4; Sseql = §5; $seqt2 = $6; $seq2 = $7;

$seql =~ s/\n//g; $seq?2 =~ s/\n//g; $n = length($seql); $m =
length(S$seq2);

# postscript header

print << ECOF setfont scalefont 20 findfont Helvetica translate 30
setlinewidth 1.75 def load fill f closepath ¢ newpath n rlineto r
moveto m lineto 1 stroke s %!PS-Adobe->

fprint matrix

$dx = 500.0/6n; S$mdx = -8dx; $dy = 500.0/%m;
if  {$dy < $dx)  {$dx = $dy;} $dy = $dx; $aux = Sn*Sdx; Symx =
$m*Sdx;
print "0 510 m ($title NWIND = $nwind) show\n";
printf "0 0 m O %%.2f 1 %9.2f %9.2f 1 %9.,2f 0 1 ¢ s\n",
$ymx, $xmx, $ymx, $xmx;
for ($k = $nwind - $m + 1; $k < $n - Snwind; Sk++} {
$1 = $k; $3 = 1; if ($k < 1) ($1i = 1; 8] = 2 - $k;}
while ($i <= $n - $nwind && $j <= $m - $nwind)} {
5_ = (substr{$segl,$i -1,%nwind) * substri($seg2,%; -
1, $nwind)};
$mismatch = ($_ =~ s/[~\x0}//q);
if {($mismatch < $thresh} {(
$x1 = ($1 - 1y*$dx; $yb = ($m - $3)*$dy:
printf *n %9.2f %2.2f m %%.2f 0 r O %5.2f r %9.2f 0 r ¢
£y\n",
$x1, $yb, $dx, $dy, $mdx;
1
Sit+; Si++;
}
}
print "showpage\n*;

__END___

ATPases lamprey / dogfish #TITLF

15 6 #WINDOW, THRESHOLD
Petromyzon marinus mitochondrion #SEQUENC ° 1

ATGACACTAGATATCTTTGACCAATTTACCTCCCCAACA
ATATTTGGGCTTCCACTAGCCTGATTAGCTATACTAGCCCCTAGCTTA
ATATTAGTTTCACAAACACCAAAATTTATCAAATCTCGTTATCACACACTA
CTTACACCCATCTTAACATCTATTGCCARACAACTCTTTCTTCCAATAAAC
CAACAAGGGCATAAATGAGCCTTAATTTGTATAGCCTCTATAATATTTATC
TTAATAATTAATCTTTTAGGATTAT TACCATATACTTATACACCAACTACC
CAATTATCAATAAACATAGGATTAGCAGTGCCACTATGACTAGCTACTGTC
CTCATTGGGTTACARAARAAACCAACAGAAGCCCTAGCCCACTTATTACCA
GAAGGTACCCCAGCAGCACTCATTCCCATATTAATTATCATTGAAACTATT
AGTCTTTTTATCCGACCTATCGCCCTAGGAGTCCGACTAACCGCTAATTTA
ACAGCTGGTCACTTACTTATACAACTAGTTTCTATAACAACCTTTGTAATA
ATTCCTGTCATTTCAATTTCAATTATTACCTCACTACTTCTTCTATTA
CTAACAATTCTGGAGTTAGCTGTTGCTGTAATCCAGGCATATGTATTTATT
CTACTTTTAACTCTTTATC TGCAAGAAAACGTTT*

Scyliorhinus canicula mitochondrion HSEQUENCE 2
ATGATTATAAGCTTTTTTGATCAATTCCTAAGTCCCTCCTTTCTAGGA
ATCCCACTAATTGCCCTAGCTATTTCAATTCCATGATTAATATTTCCAACACCAAC:”
AATCGTTGACTTAATAATCGATTATTAACTCTTCAAGCATGATTTATTAACCGATT . 4T
TATCAACTAATACAACCCATAAATTTAGGAGGACATAAATGAGC TATCTTATTTACA 'CC
CTAATATTATTTTTAATTACCATCAATCTTCTAGGTCTCCTTCCATATACTTTTACG. CT
ACAACTCAACTTTCTCTTAATATAGCCTTTGCCCTGCCCTTATGGCTTACAACTGTAT TA

o iflagleeg Vi
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ATTGGTATATTTAATCAACCAACCATTGCCCTAGGGCACTTATTACCTGAAGGTACCCCA
ACCCCTTTAGTACCAGTACTAATCATTATCGARACCATCAGTTTATTTATTCGACCATTA
GCCTTAGGAGTCCGATTAACAGCCAACTTAACAGCTGGACATCTCCTTATACAATTAATC
GCARCTGCGGCCTTTGTCCTTTTAACTATAATACCAACCGTGGCCTTACTAACCTCCCTA
CTCCTGTTCCTATTGACTATTTTAGAAGTGGC TGTAGCTATAATTCAAGCATACGTATTT
CTCCTTCTTTTAAGCTTATATCTACAAGARARCGTATAR

:Dotplots daud g3 AN 31 Jlaa

wal (ST el e G 4L ALl 5 sea L Dotplots a3t Y
Syl g Aldiaal 8 Jlaall a3 pa b3 ALl Ao sena an
it el catlalt 0 o gl e il e s geall e

: Multiple sequence alignment saaiall a Uil 31 jlaa

o Aoy S il sl B e CalSN i )
Gl 2l S il ol o et L il o Alla
Sl A plaadl el 1 g Baaete Sladli 3 jlae e adiad Ledie
s g2 )5 e sl Ul B Sl (5 5iad o cang @llily 5 il
Alall 330y Ay 8 el

radadiall aglisll 3 jlaa A gy LS Al YN

s aal dda il d adaglh g4 S Ol =l e caanl (Sa

Pl 2l aB e (Pa (e salall Silatall
http://www.bio.cam.ac.uk/cgi-bin/seglogo/logo.cgi

Sl oS gy 8 VT 20 Al S B maBall e o janlh @l Sl

S leall e a5 (520 A palid s WAT JS 850 53 50 ey 3i)

sl

Ve

AiLa slas sl

EBSCO Publishing : eBook Arabic Collection Trial - printed on 4/9/2020 6:3@ AM via MINISTERE DE L''EDUCATION NATIONALE, DE LA
FORMATION PROFESSIONNELLE

AN: 844665 ; Lesk, Arthur M., . : Introduction to bioinformatics

Account: ns063387



. A1l rights reserved. May not be reproduced in any form without permission from the publisher, except fair uses permitted under U.S. or applicable copyright law.

Copyright © 2006.

[

s et Sl S ———

The structure of E. coli thioredoxin [2TRX] contains a central five-stranded B-sheet flanked on either side by
a-helices. Residue numbers correspond to those in the multiple sequence alignment table. The N- and C-
termini are also marked. Spheres indicate positions of the Caatoms of every tenth residue. The reactive
disulphide bridge between Cys32 and Cys35 appears between the numberals 30 and 60 .

Hiden Markov Models ( HMMS) :
LS . alilaal claal) Cle ) jha cha o dlua S p 23l 8
oty 5l g el A AN e oSS A g (e el L
Ol b
: Web Resources <o Nl Ao jilas

http://ese.ucsc.edu/research/compbio/sam.html

http://cse. ucsc.edu/rescarch/compbio/HMM-apps/HMM-
applications.htm!

http://www.sanger.ac.uk/Software/Pfam,
http://stash.mre-Imb.cam.ac.uk/SUPERFAMILY/
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drawtree.prl - PERL

program to draw binary trees.

#!/usr/bin/perl

#drawtree.pl -- draws binary trees (root at top)
#usage: echo '(A{(BC)D)(EF)}' | drawtree.pl > output.ps
print <; chopl$tree); $_ = reverse(Stree); s/{(()1//9;
$x = 0; Sy = 0;
while ($nd = chop()) {

print "$x $y m ($nd} stringwidth peop -0.5 mul 0 rm ($nd)
show\n";

$xx{snd) = $x; $x+=20; 3Syy($nd} = 10;
)

while {(Stree =~ s/{(?2([A-Z]}{[A-Z]))2/1/) {
print *"n $xx{$1) S$yy{$1} m\n*;
(Syv (51} > Syy{$2)}} || {Syy{51) = Syy{$2}}; Syy($1}) += 20;
print "$xx{51} Syy{$1} 1 $xx($2} Syy (51} 1 sSxx($2} Syy{s2} 1
s\n";
Sxx{51) = 0.5*{$xx{51} + 5xx{52});
iprint “n $xx{%tree) S$yy{Stree} m p 20 rl s showpage\n";

Srx = 2*5x + 30; Syt = 2*$yy(Stree} + 146;
print "%%BoundingBox: 40 95 S$rx Syt\n";

p gl yell A3 50 b gy i AN Lo jilas

http://evolution.genetics. washington.edu/phylip/software.html

vy il slea
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helwheel.pl - program 1o draw helical wheels.

#!/usr/bin/perl

#helwheel . pl -~ draw helical wheel

#usage: echoc DVAGHGQDILIRLFKSH | helwheel.prl > output.ps
# or echo 20DVAGHGQDILIRLFXSH | helwheel.prl > output.ps
# the numerical prefix sets the first residue number

# The output of this program is in PostScript (TM),

# a general-purpose graphical language

# The next secticn prints a header for the PostScript file

print <; # read line of input

chop();$_ =~ s/\s//qg: # remove terminal
carriage return and blanks

if ({S_ =~ s/~ (\d+)//) # if input begins with
integer

{$resno = §l;} # extraect it as
initial residue number
¢lse {$resnoc = 1} # 1if not, set initial

1esidue number = 1

¢{radius = 50; # 1initialize values

ior radius,
tx = 0; Sy = -50; Stheta = -90; # x, y and angle theta
Y4

4fla ghae sl
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# print light gray spiral arc as succession of line segments, 10
per residue

$npoints = 10*(length($_) - 1};
print "0.8 0.8 0.8 setrghcolor\n"; # set colour te light
gray

print "newpath\n®;
printf("$8.3f %8.3f moveto\n",$x,Sy);

# draw spiral arc

foreach 84 (1 .. S$npoints) { # 10 points per
residue

$theta += 10; %radius += 0.6; # increase radius and
theta

5x = S$radius*cos($theta*0.01747737}; # calculate new value
of x

Sy = $radius*sin(Stheta*0.01747737); # and y

printf("%8.3f %8.3f linetoi\n", $x,5y);
}
print "streocke\n";

# print residues and residue numbers

Sradius = 50; # reinitialize values
for radius,
$x = 0; Sy = -50; Stheta = -90; # x, y and angle theta
print "0 setgray\n'' # set colour to black
foreach (split {"",$_)) { # loop over characters
from input line

print "/$font{%_} findfont"; # set font appropriate

print "20 scalefont setfont\n"; # for this amino acid

printf("%8.3f %8.3f moveto\n",S$x,5y); ¥ move to current
peint

print " {$resnoé_) stringwidth"; # adjust position to
center residue

print " pop -0.5 mul -7 rmovetoi\n"; # identification on
point on spiral

print * ($resnc$_} show\n"; # print residue number
and id

print "% S$theta S$resnoc$_\n";

$theta += 100; Sradius += 6; # set new values of
angle, radius

Sx = $radius*cos (Stheta*0.01747737); # compute new values
of x

Sy = Sradius*sin{$theta*0.01747737); # and y

Sresno++; # increase residue
number
H
print *showpagei\n*"; ¥ postscript signals
to
print "%%BoundingBox:"; # print
$x1 = 297.5 - 1.05*Sradius; # X
$xr = 297.% + 1.05*$radius; # and
Syb = 421. =~ 1.05*%radius; # Y
Syt = 421, + 1.05*Sradius; # limits

printf("%8.3f %8.3f %8.3f %8.3f\n",$xl, $xr,Syb, $yt};

print "showpage\n";
print “%%EOF\n"; # and wind up
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: bacteriorhodopsin & Jall e LS die Aol o

Bacteriorhodopsin membrane from the bacterium Halobacterium salinarum . The ligand shown in ball-and-
stick representation is the chromophore, retinal .

Web Resources : Transmembrane Helix Prediction :

TMHMM (A Krogh and E. Sonnammer
Markov Model :
http://www.cbs.dtu, dk/krogh/ TMHMM/

PHDhtm (B.Rost} :
http://dodo.bioc.columbia.edu/predictprotein

Membrane protein explorer (S. White } :
http://blanco.biomol.uci.edu/mpex/
Web Resources :

matrix Alignment }
http://www?.ebi.ac.uk/dali/

Classifications of Protein Structure :
http://www?2.ebi.ac.uk/msd/Links/fold.shtml.

AN

25l ylaa gudl
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http://www .bioscience.org/urllists/protdb.htm

http://scop.mrc-lmb.cam.ac.uk/scop

Protein Structure Prediction and modelling :
http://cubic.bioc.columbia.edu/eva

Homology Modelling :

SWISS-MODEL (automatic homology modelling } :
http://www.expasy.ch/swissmod/SWISS-MODEL.html

MODBASE, a database of comparative models of protein from
complete genomes:
http://guitar.rockefetler.edu/modbase/
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The binding site in COX-1 for an aspirin analog, 2- bromoacetoxybenzoic acid . The ligand has reacted

with the protein, transferring the bromoacetyl group to the sidechain of serine 530 . The protein is shown in
skeletalrepresentation . The asprin analog is shown in ball-and-stick representation .
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