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Neplexopeva Napovaoiaonc

BloAoyiko utoBabpo

* To KeVIPLKO aélwpa

uvoln tn¢ BlomAnpodopikng
EPEUVNTIKEG TLEPLOXEG
[nyec mAnpodoplwv




| TL eivaw n BlomAnpodopikr |

e Blo > uoplakn BoAoyia
e [MAnpodopkn . ETILOTNMN TWV UTTOAOYLOTWV
e BlomAnpodopkn . EMUAVEL TtPOPANLATA TIOU

NMPOKUTITOUV Ao tn BloAoyia XpnNOoLULOTIOLWVTOC
neBodoloyila Ao TNV EMNLOTNMN UTTOAOYLOTWVY




BlrontAnpodopikn
KoL GUVOLELG EMLOTNMUEG

EmiotApn Twv UmoAoyLotwy
MoOnpatika Kol ZTATLOTLKN
BloAoyia

latpLkn

Xnueta

Duokn




H BiontAnpodopikn oxetiletal Me:

Tnv e€aywyn akoAouBiwv DNA oo 1o YEVETIKO UALKO
Tov oxoAlaopo akoAouBLwv (m.x. pue mAnpodopiec amno
TELpALOTA)

Tnv Katavonon Tou eAEYXOU TNE EKPpaonC TwV YovidLwV
(6nAadn kATw armo noleg ouvOnkec dSnuLovpyouvtal oL
npwteivec amo to DNA

Tnv oxeon petaév tng aAAnAouxlog oUWVOEEWY TWV
MPWTEIVWV Kal ThC Soun Toug




[[ 2TOYOL TNC Epeuvoc otn BlromAnpodopikn }]

e Katavonon tn¢ AELToupyiog Twv {WVToVWV OVIWY
e YxeblaOHOC PAPUAKWY

e AvoyvwpLlon YEVETIKWY TOPAYOVTWYV KLvdUVoU

e Toviblakn Bepareia

e [eveTlKkn Tpomomnoinon ¢putwv Kat {wwv

e BeAtiwon péowv PLoAoylkou OAELOU

Baolka {ntpata

o Mwc¢Ba wpeAnbei n avBbpwmnoTnTa

o [EVETIKA pPeETAAAQYUEVA oTIaPTA - artopuyn LOAUVONG

o TEVETIKA HETAANQYUEVN TPODN] KOL ETUITTWOELG

o [ovibla Kal eEMUTTWOELG 0TN cupTtepLpopa

o Opla otic doklpeg ota {wa

o [levetkn Bepareia — Eemepvolv TA MTAEOVEKTHLOTA TOUC KIVOUVOUG ;
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Baokn apxn tn¢ Oswpiac
‘ NG £§EALENG

OAoL oL opyavicpot tponABav amo €vav Koo mpoyovo PeEca
aro pa dtadkaoia ou ocuveyiletal kat kabopiletal amno
TPELC PAOLKOUC TIOLPAYOVTEC :

® KANPOVOULKOTNTO
e Slapopormoinon
e emIAoyn

FEVETLKO UALKO

o OAd TO KANPOVOMIKA XOAPOKTNPIOTIKA €VOC Opyaviouou
BpiokovTal OTO YEVETIKO UAIKO TOU NECO O€ KABE KUTTAPO TOU

o EKeI avarmrapiotavral ge €vav amAO KwOIKA TECCAPWYV
OTOIXEIWV (YPAMMATWY) TTOU OVOUACZETAI YEVETIKOC




[[ KUttapo kat Bactkd eidn {wAC

1]

e To kuTtTapo eival n Baolkn popdn (wNC
e OMAoL oL opyaviopol amoteAovvTtal oo KUTTtopa

e AvaAoya pe tn Sopn TwV KUTTAPWY TOUC, oL BACLKEC LOPDEC
(WNC KOTATAOCOVTOL OTLC TIOPAKATW KATNYOPLEC:

o lot

o Apyxaia

o Baktnpla

o Eukapua (puta, wa Kol avlpwrtoL elval evukapua)




Ao TOU KUTTAPOU

* DOAa ta kuttapa OSloBetouv eEwteplkn) HEUPpavn Tou Ta XwPELLEL
Qo To TEPLBAAAOV KOl ECWTEPLKO KUTTAPOTIAQLOLAL

e Ol eukapuwtlkol opyaviopoi dtaBEtouv muprRva o omnolog TePLEXEL
TO YEVETIKO UALKO

e Ta KUTTOPO TWV TOAUKUTTOPWY opyaviopwyv oladopormolouvtal
QTTOKTWVTOC TtAvVwW arto 200 €idn

DNA

the molecule of life

Trillions of cells

Each cell:

= Af human
Chromosames

= 2 m of DMNA

= 3 hillhon DHA
subunits {(the
bases: A, T, C, G)

80,000 genes codae
for proteins that
perform all life
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The Human Genome at Four Levels of Detall

Patt of a chromosom e (m agrified)

Mucdeus
with
cht ot oot es
L DN 4

DR & i, El_ N teplicat on fork
double helix ¥ ﬁ?ﬁ}

E".;_,, ikl L%El.q

o
toaclectide [ magnfied)
Dramdd Gibert, 2002 4
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[[ Ti eival To xYpwpocwpa |

e To DNA armoteAeitol ano XpwHoowuoto

e OLTIPOKAPUWTEC, LOVOKUTTOPOL OpYyaVLIOMOL Ywpic mupnva,
£XOUV HLOVO £VA KUKALKO XpPWHOCWUOL

e Ol EVUKAPUWTEC, OpyaVvVIoUOL LE TIUPAVA, EXOUV aPLOLLO
XPWHOCWHATWY avaloya Ue To €160¢

| TL eival To yoviSiwpa J]

* Eivalto obvoAo tou DNA yla eva dedopevo idog

* O avBpwroc £xeL 46 ypwpoowpata o€ 23 (evyn

* KaBe kUTTOPO TIEPLEXEL TO TTANPEC YOVLOLwA EVOC OPYAVLOLLOU
£KTOC o ta KUTTapa mou kabopilouv to puUAO Kal ta epuBpa
alpoodaipla




[[ DNA kot RNA

v

e DNA SloéupLPovoukAeiko ofu

e RNA

* Ta BLoAoyLKa HOKPOLOPLOL ATTOTEAOUVTAL IO UOKPLEC
VPOLULULKEC OAUOLOEC XNULKWV OTOLXELWV, TaL OoTtoLaL
ovopalovtol BAaoeLc:

v

PLBOVOUKAEiLKO o0&V

nucieotides = sugartphosphaietbase

O & =u

Bases: adenine (A), cytosine (C), guanine ({5}, thymine (T), uracil (11}
4 letter alphabet.
DNA = A CGT (adenine cytosine guanine thymine)

RNA =A C GU (adenine  cytosine guanine uracil)
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AutAn éAtka DNA
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 Porj mAnpodopiag otn poprakr Broloyia |

DNA - RNA — Protein — Function
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[[ Aopr) aAvoidac DNA

H aAvcida tou DNA amoteAeital amo (euyn Baocswv mou eivol
CUUMANPWUATIKEC LETOEL TOUC:

DNA

complementarity
(base-pairing)

A-T
C-G

The double-stranded DNA
molecule is held together
by chemical componants
called bases.

Adanina {A) bonds with
thymine {T); Cytosine { L)
bonds with guanine [(G).
Thesea letters form the
"code of life". There are
some 3bn base pairs in the
entire human genomae.

Lrawid Gibert, 2002 o




[[ Oplopéva yeyovota

e To DNA dtadépel avapeoa og avBpwrioug kata 0.2% (1 Baon
o€ KaBe 500)

e To avBpwriivo DNA eival katd 98% movooLlOTUTIO E QUTO
TwV Ypumatlndwv

e To 97% tou DNA oto avBpwrivo yoviblwpa XL AyVwWoTN
AELTOoUpYLA

e Yndpyouv 10 kUtTtapa oto cwpa

e 12000 ypappata tou DNA amokwdikonolovoes KaBe
devtepoAento to Human Genome Project




Human Genome Project

e [laykooplo mpoomnadbela xaptoypadnong Tov avBpwrivou
DNA

e To project apxloe 1o 1990 kot oAokAnpwOnke to 2003

e JTOXOC va avayvwplotouv kat ta 30000 mepimou yovidila Tou
avOpwTilvou opyaviopou Kot va Stafactouv OAEC oL
akoAouBiec DNA

e JtOXOC va tomoBetnOsl 0An n mAnpodopia og BAOELC
dedopevwy Kat va BeAtiwBouv ta epyaleia ya tnv avaluon

e




AkoAouOia Bacewv DNA

AALAGALLAGETT AFAAL AT AFAFAT AT AAAFEET CCAT TTFAF T T AFGT AAT AT ZETTT T ATCCCTET AFTT AAAAL
TTTTTGTCTT AT TTTAFA AT ACT T ACT ATTTCTTTAGTAT TAAT T TITCCTTCT ZGTTTTCCTCAT CT AGF FAACCCCAAFAL
CATCCAAT AGAAGCTET > CAATT AT T AAAATTTT CAACTGT CTTCCTC AARAAT ARAFAAGT AT =T AATCT TTACCT GT AT AC
AT ECAGAGCCTT CTCAG ARG A AGAAT ATTTTT AT ATTTC CTTT AT T GAATTTTT AAGCT L AL AT CT - AT = CCTT AATT
TCCTTTTT FACACTGAAAGTTTT GT 22AAFAAATCAT GTCCAT ACACTITETT CAAGAT GT FAATT ATTFACACT zAACTT AL
TAACTETETACT ZTTCF 2 FEETTCCT CARATTTTTT A TTTTT IT GT AT T GT GTTTTTTCTT TTTTT TT AAFTTCTT AT
FAGFAFGF AFGET ARAT A 2ACCACT T ZCGT CTT T T AAT TTAAGATT GCCCCAT CT AFACT A CART CTCTTCATT ATTC
TCOTECT AT AT AT AALECEFT GOT GT FAGFFAFFFFAALAF ATTTTT CAAT AT ATT ZAACTTTT GTACT GAATTTTTTT =T AAT
BAGCAATC AAGGT T AT AATTTTTTTT 2A2AT AFALAATTTTET AA-AAF-CAAT ATT AACCT AATCAC CATGT AAGCACTCT G4
TEAT AT TCCAC ARBACTT GETTTT AT T TACTTCTTCTCTTAGATICTT AATTCAT FAFFAGFET ForE FAFFFAFGT FiF 2
FEEAFFFAAFFT TTCTCTATT AARAAT GCATTCGTT T GTITTIT 2AA FAT AT GT AACTTGCT AAAT TTCTT AT T zACATT AL
CaaaTALALBAFCT CTTTT AATATT AFAT 24

Lrawid Cribert, 2002
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Comparative Sequence Sizes
yeast chromozsome 3) 350 Thouszand
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£ 1 ’ ’ N
AvOpWwTLVEG YEVETIKEG OLaLPOPOTIOLNCELG
_ (Single Nucleotide Polymorphisms)

J

= OOnyouv ot YEVETLKNA povadlkotnta Kabe avOpwrou
Kavouv touc avBpwroug AlyOTEPO N TIEPLOCOTEPO EVAAWTOUG
OE QPPWOTLEC

" Mrmopel va EMNPEACOUV TO ATTOTEAECHA TWV GOPUOKEUTIKWY
oy Wy wvV

TTT T CCET T T TOA
TTTCTCY ST TTTCA
TTTECTCTEITTTCA




AvBpwriivn mowkthopopodia

HUAMAN INDIVIDUAILITY




[[ Tw pnopei va cupPei oto DNA

= Avtiypadn
= Metaypadn oto RNA kal petadpacn o€ npwteivn

DNA
repﬁscary
\ transcription
DN RNA
(2 copies of the DHL)
_ Frotein

DNA translation synthesis
(Eventudly the cell -
dividesinto2 cellg Protein

= dguble-stranded THA
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. Avanopdoctaon aviypadpric DNA |

DNA Replication Prior to Cell Division
Complementary New Strand 3

(] —
=< 13 )
= - — et
‘ — -
Parent Strands m . = -
[—
A =L
1 a
[} - L 4

Adenine
Thymine
Guaning
Cytosine
Complementary New Strand _’f
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Metaypadn Kot peradpoon

e Metaypadn:

H dtadikaoia tng avtypadnc tovu DNA oto RNA
e Metadpaon:

YUvBeon tnN¢ Mpwteivnc amo to mMRNA

e Piloowpata ovopalovtal To cwpatidlo Tou
KUTTOPOTIAQCHOTOC TTOU cUVBETOUV TIpwTElvEC ATtO

0 MRNA




[[ Tu eivat yovidio |

e Boaotkn povado KAnNpoVvVOULKOTNTOC

e AkolouBia Bacswv n omola petadepeL TNV mMAnpodopia mou
araltteltal yia va SnuoupynBet pia GUYKEKPLULEVN TIPWTELVN

e 'Eva yovidlo kwdikomolel pla mpwteivn n eva popto RNA

Ap1Buoi yoviSiwv J]

)

AvBpwrtol Ko tovtikia: 30000 — 100000
C.elegans (worm): 19000
S.cerevisiae (yeast): 6000
Tuberculosis microbe: 4000




[[ Npwrteivec

e Amnotelouv ~60% tnc palog evog KUTTAPOU

 [POMMULKO ETEPOTIOAUMEPN

e AmoteAoUvtal amno aAvoida apwvoéewy (20 dtadopeTika
eidn)

e H Aewtoupyia twv npwteivwy (kat tou RNA) kaBopiletal amno
™ doun TouC

e H doun kabopiletal amo tnv aAAnAovyia Twv AUVOEEWVY
(twv voukAgotdiwyv yia to RNA)




AkoAovOia apwvoéewyv (mpwteivn)

LE
DE
ETr
FT
FT
2
MHFP GH2SSEE
GESDFRPGSS
ILIEHSFP LYW
DFADST TV A
AL GLGARE AT
DGRAVERN LST
ELFEEAEERT

EMEL:
H33F:

CHATH

SEQUTENCE

Tz22530;
FPO3122;

O idoredustcase
PROPEF

1
1a

EESLQLATTE
HLTALSTELAL
WMLFAMNDPDFE
IDAGGHOLAT
LGTRF TWAVE
DDHLAGSPFE
KEIQAFALL

LAnbhed215. 1;
2BOF.
Dioxyyenase:;

373 LA

15
377G

LIS WF P TTEM
SLBRSRLGLTD
ASSEPGLAKGT
R IVALVPE
LS TPEFERENV
EMNHEKFEE LD

39916 MII:

Flswvoproteirmn:

FPOTEMNTIAL.

FHMI.

2—NITEOFEOFANE DICKYSENASE.

PUIISAPMYL
FFLTPLP=TIG
AROQTITEAT.HA
VEDMLDEEFK
ILETHD LI
Sa DS RANYT

T Al GTL A ARV
WGLILTHTIS
L) QTR O T
EFEV AT AL
TWESHFHDOT
WaETAYGLTIE

E453EE43FD253E441 CRCET ;!

SFEAGGTIGEFT A
VPTWTDTWVLE
TWEDARELDL D
A GRS
LICTH T ITTTHMW Y
DORPAGD IVE
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[EVETLKOC KWOLKOC

The genetic code
First Second Third
Position Posilion Position
(5" emd) T C A = (3" end)
TIT FPhe TCT | Ser TAT T TGT | Cys T
T TTC Fhe TCC | Ser TAC T TGC | Crys il
TTA Len TCA | Ser TAA Afon TGA | Sfon .}
TIG Leu TCG | Ser TAG Sfop TG | Trp G
CTT ILeu CCT | Pro CcCAT Hi= CGT | Lro T
C CTC Leu CCC | Pro cAC His CGC | Lyo C
CTA Len CCA | Pmo CcAd ln CiGA | Lro A
CTG |Len CCG | Pmo CAG ln CGG | Ly L&
ATT Tle ACT | Thr AAT LEn AGT | Ser T
A ATC Ile ACC | Thr AAC BEn AGC | Ser C
ATA Ile ACA | Thr Add Lxs AGA | bLrs A
ATG | MNet* | ACG | Thr AAG L= AGG | L =
I'T Wal FCC | Ala AT LEp T | Glr T
L IC Wal GCC | Ala AC LEp GO | Gly C
TA Wal GCA | Ala FAA Flua GGEA | Gly A
TG | Val FCG | Ala FAG | Gla GGG | Sl =

Dawid Gikbert, 2002
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ATIO TO YOVIOLO GTNV NMPWTELVN

Gene structure

DMNA L search
l compute
MRMNA
Protein
seduence
Folded

Protein




Aopn MPWTELVNG

Protemn structure

Sizes: 50 - 500 amino-acids (Globular proteins)

() Drawedd CriTbert, £l Choon Tan, Gillead Tarrarwee arod Dlallils Weersroalai 2002




Aopn MPWTELVNG

Protein structure




[[ EntineSa SO0UAC MPWTEIVWV

e [lpwtoyevnc doun (Ypappikn okoAovbia aptvoewv)

e Agutepoyevnc dbopun —

e TpLrtoyevnc doun — ]

e TetaptoyevAic dopnn ——

Primary Structure

VHLTPEEKSAVTALWGKVNVDE
VGGEALGRLLVVYPWTQRFFES
FGDLSTPDAVMGNP KVKAHGKK
VLGAFSDGLAHLDNLKGTFATLS
ELHCDKLHVDPENFRLLGNVLY
CVLAHHFGKEFTPPVQAAY QKV
VAGVANALAHKYH

Secondary Structure

amino acids (1hbb - Haemoglobin B)

Ak Choon Tan & David Gibert, 2001

| SOMEC QpLVOEEWV OTO
XWPO OAOEVA

L KOlL TTLO oVVOETEC

Tertiary Structure

% 3

IhbhaAD IhbbB0O

4

IhbhCo Ihbb D0
Quaternary Structure

Aik Choon Tan & David Gibert, 2001
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Hemoglobin (1hbb)

Adk Choon Tan d Dawdd Gibert, 2001



Kevtpilko aflwpo pong
ntAnpodopiac otn BloAovia )

H akoAoubBia aptvoewyv mou amoteAel pla mpwteivn Kat EMUTAEOV
npoodlopilel tn doun koL tn Asttoupyia tnC Kabopiletal amo
uetaypadn tovu DNA peocw tou RNA

| ‘EVOLC GNLOLVTLKOC OTOXOC ]

Avarmtuén vnoloylotikwv peBodwv wote va kaBoplotel n doun
TWV NMPWTEIVWV armo tnv aAAnAouxio TwV ApLVOEEWV




. Katnyopieg meploxwv npoBAnpdTwy |

e [leplOXEC OXETI(OMEVEC UE TO KEVIPLKO alwpa: akoAoubia,
doun N Asttovpyia

e [leploxEC oxeTL(OMEVEC He Ta Sedbopeva: amoBnkeuaon,
avAKTNon Kol avaAvon (ylyavtwon tng yvwong otn HopLokn
BloAoyia)

e [leplOXEC OXETI(OMEVEC UE TNV TTPOCOMOLlWoN TwV BLoAoYLKWY
Stadkaolwy (protein folding or metabolic pathways)




PaySaia ab§non twv Bdoswv ddouévwy |

Growth of Molecular biological databases

a0

E Maolecular Bioclogy Databage Collection Listed in Mucleir Acids
Z80 4 _'f: Research (MARK) 33s

L)
[

251

226

‘mar

(c) D] Gribbart A ik Choooen Tar, 20002




[[ MeyaAoc Oykoc Se8opévwv

Baon KataxwpnoeLg MéyeBog bedopevwy oe
SeSouévv dedopevwy GB
EMBL 15.242.454 akoAouBiec
(akoAouBiec DNA) (14/1/02) 7,5
PIR
(akoAouBiec 250.417 akoAouBiec 0,2
NMPWTEIVWV) (30/9/01)
PDB
(akoAouBiec 17.022 akoAouBieg 17
MPWTEIVWVY) (8/1/02)
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Auvénon oykou dedopevwy Baonc

1]

nurnber of sequences x 1000

Flood of data! (swWISSPROT)

B
50 — o
40 -
.-
30 — .-"
20 — ™
i — -"...
.-..."
n i I I I I
1988 1990 1882 1984 {996

vyear of elease




AvaAuon Tou OYyKoU 6ES0OUEVWV

e [l€pav NG amoBnKevong uApxEL N avaAuon Twv SE60UEVWY

e Me oUyKkplon Twv atkoAouBLWV, MPOKUTITOUV OTOLXELA OTTWCG
TOL TIOPOALKATW:

o [poyovol opyovIoUWV
o Duloyevetika devtpa

o NOUEC TIPWTIEIVWV

o NelToupyla mpwteivwy




[[ @DuloyeveTikad SEvTpa

e OmrtikomoloUV TNV e€EALEN a0 EVOV KOLVO TIPOYOVO

* H e€EALEN MpoYWPAEL LECW aVATIOPAYWYNGS KAl OTASLAKAC
HeTaAaénc

e H BlomAnpodoplkn aviyveUeL LAKPLVEC OUOLOTNTEC OVALECOL
O€ OpYyoVLOpOUG

Jgcatt

e

agcatt

/>
agcata
7 N

aggatt  agcata  agcatg gacatt




NpdoBAePn Sopr¢ mpwreivng
. (protein folding problem)

e AkoAoubOia > Aoun > \ELTOLpYLA

e [lpooeyyloslc:

o Bloxnuikn mpoceyylon

o MMpooopoiwon (Loplaka SUVALKA)

o MpoPBAePn e eupeoTikeEC peBOSouc/amAonotnpeva LoVTEAQ
o 2XEOLAOUOC POPUAKWY KoL AAAEC LATPLKEC XPNOELC




. EAayiotomnoinon evépyeLog npwreivng |

e To mpoBAnua cuviocTtatol oTNV EVPECN TNC Lo OTABEPNC
Kataotaong ouvdeonc petaél duo popiwv MPwTeivng,
EEKLVWVTOC OTIO TIC OTOMLKEC OUVTETAYUEVEC TwV dUO TTILO
QTIOLOVW LEVWV OTOLXELWV

® JTOXOC N €AaxLotomnoinon tng evepyeLag AOyw tng
aAAnAemntibpaonc UE TO OLAAUTIKO MECO

e Ynapyouv Stadopec tpooeyyioelg ya va BpeBolv ol BEoeLc
ouvdeonc (binding sites)




O£oelc ouvdeonC

Binding
sites -




AAQ PO BARMATA |

‘Epeuva kat avakaAun mpotunwyv o€ akoAouBiec
BLOAOYLKEC TTPOCOUOLWOELC

Mivokeg yoviSLloknc Ekppaonc

[nyec mMAnpodopLwv Kat ovAyvwong

Epeuva Kat avakaAvn npotinwv |

/\ELTOUPYLKA CNUOVTLKEC TIEPLOXEC, TTOU ETAVAAQUBAvVOVTOL O€
SladpopeTIKEC akoAouBiec, cuvnBwc meplypadovtal amo nPoTuTa
Mropei va yivel €épsuva o€ BAoELC SESOUEVWYV VLA KATAXWPNOELS
1o TaLPLA{ouV OTOo TIPOTUTIO

Ta Blrodoyika dedopeva €xouv oAU BopuBo. Mmopou e va
XPNOLUOTIOLNCOUE YAWOOEC GUUBOAOCELPWY ] OTOXOLOTLKEC
TIPOOCEYYLOELC
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N\

Alepguvnon akoAovBwwv Kat
evBuypapuion (sequence alignment)

\_

Sequence alignment problem

T C A T G

Yo an

C A T T G

T G
L




P

Multiple alignment
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Mpoypappata yia GuvOUaoTIKN
diepevvnon(pair wise searching)

* FASTA

e BLAST (Basic Local
Alignment Search
Tool)

e [lvetaL Slepelivnon
uia mpo¢ pia
akoAouBLlwv o€
Baoelc bebopevwy
ylo va BpeBouv moleg
HoLalouV LE TN
dedopévn akoAouBia
Kol o€ TtoLo Babuo

B ——
I IRTs v LT =]
Search
=
Set subsequence From:| To: |

Options for advanced blasting
Limi
- :‘g l—orselectfroml(nnne) LI
Composition.
ased statistics =
= |8 Intemet
@ Evaptn| | ¥ @ &2 > 5 & A || &lBiinformatic. | &15Rswwaw .| [ElMicrosott Po..|[Z1NCBI Bla...  fillMagenta E.... | £#1. Sa
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AntoteAécpata BLAST

>
- 0 s 02 A Q E=| o) N £
(i [iayei) Ennpos. Auokon AoevELTH ALK Ao FTHOr AyonnpEyo MEoo loTopkEd Adindoypog... MEv=Bog Extinoon

AaziBuvan |§‘| hittp: A Avweges ncbi. nlm. nib. gov Ablast/Blast. cgi

LI @MsTdBc{Un | ZuwSEgsg ¥

[&] hittp:# v ncbi.nim. nib. gov/blast/Blast. cait 31527 07

a'EvupEn”J 4t L+ @ ) = L'%l

&

|J @ICQ Meeting...l @NCBI Elast - | ﬁTu Enry . .. I Microsoft PD...II@ hittp: /2 fvews

=
Ihistribution of 14 Blast Hits on the Query Seguence
AACT7122 (AF0B54A03) nitrite reductase [Synechocococus sp. YWH 8103].5=31 6 E=1.8
Color Key for Alignment Scores
1_27616) . . . ' |
1] 50

Score E
Sequences producing significant alignments: (bits) Walue
gil114255 | sp | P26476 |ASRC_SALTY ANAEROBEIC SULFITE REDUCTASE ... 123 Se-zZ5
gill676146d|ref |NP_457051.11 (NC_003195) anaerobic sulfite ... 123 Se-zZ5
qi 18310518 | ref |NP_S562452.1 | (NC_003366) anaerobic sulfite ... 1) de-10
qi 18310420 | ref |NP_S5562354.1 (NC_003366) anaerobic sulfite ... 1=} Te-08
i 15594793 |ref |NP_345142.1 | (NC_003030) Anaerobic sulfite ... 50 Se-0&
qil 163294961 |ref |[NP_440189.1 | (NC_000911) ferredoxin-sulfite... 38 0.0z25
qi 16050396 | ref |NP_331225.1 | (NC_0003954) similar to sulfite... 33 0.53
gil267002 | sp | PIO00S | STR SVNET SULFITE REDUCTASE (FEFREDOXIN... 33 0.59
gi| 7007444 ) dby |BARSOSST. 1] [(AEO031Z14) Ywgl [Bacillus halodu. .. 33 0.68
qil15613173|ref |NP_241476.1 | (NC_002570) sulfite reductase ... 33 0.69
gi| 3152707 |gh |AACITIEE. 1] [AFO055403) nitrite reductase [3yn... 32 1.5
gqi 155935390 | ref |NP_S346739.1 | (NC_003030) Ferredoxdin-nitrite... 31 2.2
i | 745274 |pir| |JEOZ60 sulfite reductase (ferredoxin) (EC 1... 31 2.4
gi| 3721540 |dby) |BARSGE551.1] (D83583) Sulfite Reductase [MNico... 31 2.4 ‘:J

l_ ’_ ’_ |4 Intemet

| ARG -3 1057 e
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AntoteAécpata BLAST

Apxsio  Ensfepyooic MpoPod  Avonnpéwa  Epyodsioc BorBewo
>
@ s D S @ @ B @ | B 8-
[l B SLDKONE LopavETr ApXIER AvofATHON  Ayomnpéyo Mo loTopkd Aindoypoop... MéyzBoc ExTunomon
LusiBuvon I@ hittp: A Awavara. b i, nikb, govblast /B last. coi LI & MeTdBaon | ZuwBong 7
|
Alignments
Foi 1142583 | sp | PE6ATYE [ASEC SALTY ANAEROEIC SULFITE REDUCTASE SUEUNIT C
oi | 96707 |pir] |[C358453 anaerobic sulfite reduction protein C - Zalmonella typhimuarium
i | 153554 | ob |AAKSS2TT. 1| (M57706) anaerobic sulfite reductase [Salmonella typhimurium]
Length = 337
Score = 123 bits (309), Expect = 3e-23
Identities = 60760 (100%), Positiwves = 60760 (100%)
Ouery: 1 MIIDIDIIEARAFNEYRLSEVREGEAMISVRIFGGILPAHLLTVARDIAETWGNGOTIHLTT &0
M3IDIDIIEARAKNEYRLSEVRGEAMISVRIPGGILPAHLLTVARD TARETWGNGOTHLTT
Sbjct: 1 MIIDIDIIEARAFNEYRLSEVREGEAMISVRIPGGILPAHLLTVARDIAETWGNGOIHLTT &0
Foi | 16761464 | ref |[NP_457051.1 | (NC_003198) anaerobic sulfite reductase subunit C [Salmonella
enterica subsp. enterica serowar Typhi]
ogi | 16765870 | ref |NP_461455.1 | (NC_003197) anaerobic sulfide reductase [Salmonella typhimarium
LTZ]
oi 16421096 | gb |AAT 21444, 1 | (AEO05516) anaerobic sulfide reductase [Jalmonella typhimurium
LTZ]
i | 1650353764 | enb | CADOZTS5S, 1| [ALGZTE275) anaercbic sulfite reductase subunit C [Jalmonella
enterica subsp. enterica serowar Typhi]
Length = 337
Score = 123 bits (309), Expect = 3e-23
Tdentities = 60760 (100%), Positives = 6060 (100%)
Ouery: 1 MIIDIDIIEARAFNEYRLSEVREGEAMISVRIFGGILPAHLLTVARDIAETWGNGOTIHLTT &0
M3IDIDIIEARAKNEYRLSEVRGEAMISVRIPGGILPAHLLTVARD TARETWGNGOTHLTT
Sbjct: 1 MIIDIDIIEARAFNEYRLSEVREGEAMISVRIPGGILPAHLLTVARDIAETWGNGOIHLTT &0
=i | 1535310515 | ref |[NP_S562452.1 | (NC_003366) anaerobic sulfite reductase subunit C [Clostridium
perfringens]
i | 15145195 dhy [BARS1=242, 1| [APO03190) anaerobic sulfite reductase subunit C [Clostridium
perfringens] LI
|4 Intemnet

€
MMEvapin| | W D F B G @ & || £)c0 Mest | Ehttpibin. | 5T sy, | ElMicosoit |[£htp: 22 fillMagenta | |BRE 88 1115
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Etcaywyn dsdopévwv oto FASTA

j FASTA - Microsoft Internet Explorer

Apxsio  Ensfepyooic MpoPodn  Ayonnpéva Epyodsic BorBzuo |
I =4 F3
= s D A Q E”| ) . 2 - =
Micen Epnpas Auakond Ao Egh) AP LwgfAThaon  Ayonnpdve [ Tl loTopikd Addndoypo... MéyzBog ErTinwan
SuziBuvan Iﬁﬁ hittp: # fbioweb. pazteur. fr/seqanal finterfaces fasta, html j @MSTC’(BGUH | ZuvBsasig **
=l
. r
FASTA : Sequence database search (version 3) (W. Pearson)
Feset | Fun | @ ImeDD?‘I E{@cc.uni.gr wour e-mail
(@ = required, ® = conditionally required)
Ifasta: protein ar DNA queny ws similar db (FASTA release 3.0) j Fasta program
@ Query sequence File : please enter either :
1. the name of a file: AyaCAThnan.. |
M3IDIDITEARAKNEYRLSEVRGEANISVRIPGGILPAHLLTVARD IAET;I
WEMGQIHLTT
2. or the actual data here: LI
(sequence format)
@ [zt a DA or protein sequence (- 7 € DHA & protein
|swisspr0t (lastrelease + updates) LI Frotein Databaze
Iembl: Ernbl lastrelease + updates ﬂ Hucleotid Database
I Break long library sequences into blocks (-IT)
Selectivity options
Seooting options LI

& I_l_’_|° Internet
Eﬁ'EvupEn”J we a @ ) = L“’;] & @ |J @Bioinformatic...l @SHSW’WW...I Microsoft F'o...”@FASTA = ﬂh‘lagenta E.. I g‘l. The Conn...l | WE&EE% 1:07 pp
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AnoteAéopata FASTA

Apxeio  Ensfepyooi MpoBorf Ayonppévo Epyodsicc BorjBsuo
>
« . =+ . O 2 Q @ EYE =
Mico EfinpEs fulla{inlyly] AOivEDTr Apikr Ao ATHOT Ay OnnpEvo MEoo loTopikd Addndoypog... MeyzBoc EkTdnwan
SusiBuvan I@ http: A #bicweeb. pasteur. frzeqganal tmp Afastald] 2451510167011 Afasta out ;I ﬁMSTU’fBUUﬂ | EuvBigaig 7
The best scores are: opt bhits E[(10Z2987) ;I
sp | P26470 | ASRC_SALTY Anaerobic sulfite reductase [ 337 383 112 4. 5e-Z5
sp | P7E2E54|3TR_SYNYS Sulfite reductase (Ferredoxin ( 635) 108 36 0.041
Sp | P30005|5IR_SYNPT7 Sulfite reductase (Ferredoxin [ GZ4d) 95 S a.z27
sp | POZ736|SA4 MACMU Anyloid protein A4 (amyloid £i ( 76) gl 25 1.6
sp | P185751 5481 MUSVI Serum amyloid 4-1 protein pr [ 1z9) a1 28 2.3
spl|P536135 1544 MACET Serum amyloid & protein precu ([ 127) a0 28 2.8
sp | PO4A915| 5443 MOUSE Serum anyloid 4-3 protein pr [ 1z2) 79 28 3.3
sp | PO96457 |IDNAT_STEAL Chaperone protein dnal (Frag ( 82) 77 27 3.6
sp 051879 I NIR_PHOLA Ferredoxin--nitrite reductase [ 510} 83 30 4.1
sp|POZ096 | COAZ POVMA Coat protein VP2 [Contains: [ 319 78 28 7.7
spl|P1EZ305|C0AZ_ POVHMC Coat protein VP2 [Contains: [ 319 78 28 7.7
sp|POZ097|COAZ POVMS Coat protein VP2 [Contains: [ 319 78 28 7.7
spl|P536141544]1 FABEIT Serum amyloid 4-1 protein pr [ 122) 74 26 8.4
spl|P3554353 15443 FABIT Serum amyloid 4-3 protein pr [ 122) 74 26 8.4
=r=3p | P26476 |ASRC_SALTY Anaerobic sulfite reductase subun (337 aa)
initn: 383 initl: 383 opt: 383 Z-score: 572.5 bits: 111.8 E(): 4.5e-25
Smith-Waterman score: 3837 100.000% identity (100.000% ungapped) in 60 aa overlap (1-60:1-507)
10 20 30 40 &0 &0
- MEIDIDITKARAFNEYRLSEVRGEAMTI SVRIPGGILPAHLLTVARD TAETWGNGOITHLTT
spl P26 M3IDIDITEARAKNEYRLSKVRGEAMTI SVRIPGGILPAHLLTVARD ITAETIGNGOIHLTT
10 20 30 40 50 a0
sp | P26 ROKLAMPGIRYEDIDNVHAALEPFLREIEIELCDVOVEDTEAGYLATGGRNIVAC QGNRI
70 50 a0 100 110 1z0
>xep | P72554| 3IF_SYNY3 Zulfite reductase (Ferredoxin) (EC [635 aa)
initn: 112 initl: 112 opt: 108 Z-score: 160.5 bits: 36.5 E(): 0.041
Smith-Waterman score: 105; 33.96E2% identitcy (37.500% ungapped) in 53 aa owerlap (l13-80:55-107)
10 20 30
- MSIDIDITEARAFNEYRLIFVEGEA————- MISVRIPGGILP
sp | P72 LREPLATELLNDANYFIDDAVOILEKFHGSYQODNRDNEVEGIEFDYOQFMLETENPGGLIP
30 40 50 a0 70 a0
an 50 &0 hd

|§| OiokdnpaBnks

upEn”J @ F B

- |J =] [u] Meet...”@htlp:f!... 5 Tar Syvvp

I_ l_ l_ |8 Imtermet

I Microsoft...l @http:.ﬂ'!w... | “Magenta...l | w@(ﬂ%% 11:25 np
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AvakaAun npotunwv o€
BloAoyikec akoAouOisc

.

Kivntpa:

e MpoPAePn Aettoupylkng KaTtnyopiag yovidiwv

e JuykOAAnon RNA

e Aopn kot Asttovpyila mMpwTeivng

e PUBuLon yovidiwv (mpoBAedn Beong npoodeonc mapayovta
petaypadng)

| OLKOYEVELEC TIPWTEIVWV

MNpoBAsdn Aettouvpylac mpwTeivng e Baon tnv akoAouBia tng
e Alepelvnon opoloTATWV o€ Baocelg SedopeEvwy akoAouOLwv
e JUYKPLON UE TIEPLYPAPEC OLKOYEVELWV

e MNpoypappata npoPAedng doung




. AVAAUON OLKOYEVELWV TPWTEIVWV |

v’ SUAN\OYI 0LKOAOUBLWV OTNV OLKOYEVELDL

v  AvaAuon

e Tomko (local) multiple alignment

e YUVOALKO (global) multiple alignment

e Avokailuvyn npotumwv

v Mepypadr) OLKOYEVELOC

v Ertthoyn enUTAEOV HEAWV VLA TNV OLKOYEVELOL

" MNoAAamAn & cuvSuaoTik oUyKkpLon |

H rmtoAAarmmAn cuykpLon akoAouBwwy :

e Elvau o evaiocOntn

e AlVeEL IEPLOCOTEPEC TANPODOPLEC

e Elvatl oadwc rto SUCKOAN 0€ oXECN HE TN CUVOUAOTLKN




Mpotuna Kot EVOAAAKTIKEC
N OLVOLTTOLP OLOTALO ELG

v Mpoétuna

® £VOTNTECG MPOTUTIWV

e devrpa anodoaong

* aKkpLBCc / MPOOEYYLOTIKNA avILoTOLXLOoN

v’ Alignments, weight matrices, profiles, HMMs, neural networks,...

| HMM profiles |

Xpnowornotovv Hidden Markov Models kat pmopouv va
XOPOAKTNPLOOUV Lo OAOKANPN OLKOYEVELX aKOAOULOLWV




[[ HMM profiles

XpnowpomowoUv Hidden Markov Models kot pmopouv va
Xapaktnploouv pia oAOKANPN OLKOYEVELD 0lkOAOUBLWV




PROSITE

= Baon 6£60UEVWV OLKOYEVELWV TIPWTEIVWV

= AmntoteAeital amo onpavika BloAoylkad nipotuTa tov BonBouv
OTO VO AVAYVWPLOTEL O€ TToLa YVWOTH OLKOYEVELA TIPWTEIVWV
avnKeL (ov avAKeL) pa véa akoAouBia

Mpotuna PROSITE

e ‘X’ omolodAMotE apLvoEu
e Acadelec:
[ALT] = Alany Leu ) Thr
{AM} = ormtolodnmnote apwvoy ektog armno Ala kat Met
e /Slaxwplotiko, ‘< N-terminal, > C-terminal
e ‘’Tt€NOC mpotUTOU
e EmnavaAnyn: x(3) = x-x-x

e X(2,4) = X-X | X-X-X 1 X-X-X-X
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Napadeiypato PROSITE

/2 Nicesite Yiew of PROSITE: PSO0365 - Microsoft Internet Explorer

EE
x

J File Edit \Wiew Favorites Tools Help

= Back = = - @ 3 | @Search (3] Favorites @History | %v =] < ﬁ ﬁ

J Address I@ htkpe [ fus. expasy, orgicgi-binprosite-search-acps00365 LI ﬁGo
J Links @ Customize Links @ Free Hokmail @ Windows @ Alkavista - The Search Company

NiceSite View of PROSITE: PS00365

General information about the entry

[Entry name [NTR_STR

|Accession number |PS()0365

[Bntry type [P ATTERIT

|Date |NOV— 1220 (CEEATEDY, WMOW-1295 (DATA TPDATE), JUL-1%95 (IMFO TPDATE).

ioRc?lriIeiEation oo DiEls oo

IMName and characterization of the entry

|Desc:r‘iption |1\Titrite atnd sulfite reductases iron-sulfur/sirtoherme-binding site.

|Pattem |[ST\-"]—G—C—x(B)—C—x(6)—[DE]—[LI\.’I-.JT_F']—[GAT]—[LI'\!LEF].

SWISE-FEOT release number: 40,7, total number of secuence entries in that release: 103373,

Total number of hate in STWISES-PEOT: 21 hits in 21 different sequences

Mumber of lnts on proteins that are known to belong to the set under consideration: 21 hits in 21 different sequences
Mumber of hits on proteins that could potentially belong to the set under consideration: 0 hits in 0 different segquences

Mumber of falze hits {on unrelated protemng): 0 hits in 0 different sequences
Fumber of known mmissed nts: 1

Mumber of partial sequences which belong to the set under consideration, but which are not hit by the pattern or profile because they are partial (fragment)
sequences: 1

Precision (true hits ¢ (true hits + false positives)): 100.00 %o

e Eecall (true hits / (true hits + false negatives)): 95.45 %o

=
| | »

&1 I_ I_ |4 Internet
iiStart”J o & E3 ”“ 59 pserver I [ Micrasoft PowerPaink - [Bl...II@NiceSite view of PROSL... G-EleE ERFhEDEE 1809
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Napadeiypato PROSITE

/Zj Nicesite View of PROSITE: PSO0365 - Microsoft Internet Explorer == =]
J File Edit \Miew Fawvorites Tools Help ﬁ
J wBack - = - 2 % | ‘@ search [ Favorites £ History | - S - [F &5
J Address I@ hktp: fius, expasy . orgfogi-bin/prosite-search-ac?ps00365 LI @Go
J Links &7 Customize Links 4 |Free Hotmail & |windaws & Altalista - The Search Company

| =

Comments

s Taxonomic range: Archaebacteria, Eukaryotes, Prolaryotes (Bacteria)
o DNlasimum kenewn number of repetiions of the pattern in a single protem: 1

s Interesting' site i the pattern: 3,iron_sulfur

s ‘Interesting' site i the pattern: 5,iron_sulfur/siroheme

Cross-references

True positive hits:

ASRC SALTY (P26476), COBG PSEDE (P21637), CYSI BUCAI (PS7502),
CYSI _ECOLI (P17846), CYSI SALTY (P17845), CYSI _THIRO (P52673),
NIR_EBETVE (P38500), NIR EMENI (P22944), NIR MAIZE (P17547),
NIR NEUCE (P35681), NIR PHOLAL (251573), NIR SPIOL (PO5314),
NIR_SYWP7 (P39661), NIRE ECOLI (POS8201), NIRB KLEPN (QD&458),
SIR DESVH (QO5805), SIR SYNP7 (P30008), SIR SYNYZ (P72854),
Y551 METJL (QS57971), YS7O_METJL (Q55280), YJOF YEAST (F47169)
SWISS-PROT False negative hits (sequences which helong to the set under consideration, but which have not heen picked up by the pattern or
profile):
NASD BACSU (P42435)
"Potential' hits {partial sequences which helong to the set under consideration, hut which are not hit by the pattern or profile e
because they are partial (fragment) sequences):
NIF LEPHMC (P453504)
|PDB [140P: 240P; 2GEP; 3A0F; 3GEC; 4AOP; 4GEP; SACP; 5GEP; 6GEF; 7GEP; 8GEP;

4

5™

|@ http:fjus. expasy. orgicgi-binfnicepr ok, plFQS8280

#start ||| 1] & 152 »

J 53 pserver

| MicrosoFt PowerPaint - [Br... I I@NiceSite Yiew of PROSI...

’_ I_ | Internet

2 1321
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Napadeiypato PROSITE

MiceProt ¥iew of SWISS-PROT: P26476 - Microsoft Internet Explorer ===l
J File Edit Wiew Fawvorites Tools  Help ﬁ
J <= Back -~ = - (&) ot | i@ search  [GefFavorites £ #History | - S - 5= =
J Address I@ htkp:ffus, expasy  orgfcgi-binfniceprot, pl?P2E4 76 LI @Go
J Lirks @ Cuskomize Links @ Free Hokmail @ Windows @ Alcavista - The Search Company

Length: 337 AA Mlolecular weight: 37290 Da CEC64: 183FE2FG69B34 CBF [This iz a checlsum on the sequence]
10 20 30 40 =50 &0

| | | | | |
MSIDIDIIKA RAFKNEYRELSEKE VRGEAMISVER IPGGILFPAHL LTVARDIAET WGMNGOQIHLTT

e =1u] S0 100 110 izo

| | | | | |
ROQELAMPGIE YEDIDNVMNAAL LEPFLEEIEI ELCDVQVEDT EKAGYLAIGGE NIVACQGHRI

130 140 is0 1e0 i7o is0o

| | | | | |
CQEMITDTTS L3IRRLEELWVY PIPYHLETVWI VGCPNDCAKAL SMADLGIIGY AEKMEFTADRC

120 200 210 220 230 240

| | I | | I
IGCGACYVEAC SHHAVGCLAL FNGEAVEEES ACIGCGECVL ACPTLAWORE PDOLWOVRELG

=250 260 270 =280 290 300

| | | | | |
GRTIEKETPEY GELFLNWVTE DWIKOVIVNL YEFEEEMLGG EKFPIYLHMGHL IDEGGYLEFE

310 320 330

| | |
ERVLEGWVOLN PEAMWAERIY WAEDESWVARM HLEFPALGH

P26476 in FASTA format

Fiew exriry in originad SWISSSPROT format
Fiew exnirv in raw iexi formai (o Bxls)

Report form for errovsfupdaies in this SWISS-PROT entry

/3185, Direct BLAST submission at EMEnet-CH/SIB {M Direct BLAST subtnission at ICBI (Bethesda, USA) =
& |_|_|° Internet

Mstart | | 11 & 3 »

| 1 pserver | [ElMicrasoft Pawerpeint - [Bu..."@miceprot Yiew of SWIS... Ao SO REIEEIEE  1e2s
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[[ NpoBAnua Ladnong

= Autopatn eVpecn Tou IPOoTUTIOU HEOOUEVWV KATIOLWV
akoAouBLwv

= XapOKINPLOUOC TPOTUTIWY TTOU TIEPLYPAdOUV LOLOTNTEC TTOU
kaBopill{ouv pLa OLKOYEVELDL

= Katataén akoAouBwwv avaloya pe tnv UapPén N Un Tou
KATAAANAOU TIPOTUTIOU 0TNV KATAAANAN OLKOYEVELOL KOLL
TIEPLOPLOUOC TWV OPAAUATWV




Yriapén opaApdtwy |

True positives, true negatives,
false positives, false neq_atives
p -true pos
A Th - true neg
Fp - false pos
Fn - false neg

Tp =L{P) ™ S+
Tn =-L{P) ™ S-
Fp =L{P) ™ S-
Fn =-2L{P) — S+
L{P) - the set of sequences matched by the pattermn P
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[[ Microarray technology |

= H texvoloyila micro array €XeL OKOTIO va EMLTAXUVEL TN
VEVETLKA avaAuon e Tov LbLo TpOTo Tou ol
LLKPOETIEEEPYOUOTEC ETILTAXUVAV TOUC UTIOAOYLOUOUC

= [IpOKEeLTAL VL0 LLLKPOOKOTILKOUC TtlVaKEC (arrays) oo Tunpoto
Tou yoviblwpatog ntpocdedepeva oe yuaAwa chips.

Me katdAAnAo Tpomo unopel va SLaooTel TO TIEPLEXOLEVO
Twv akoAouBLwv DNA Kall LLETA val UTTOOTEL EMeéepyaoia Le
gepyaleia TNG uTTOAOYLOTLKNC BLoAoyiag




Array technology
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east array

MEDICAL TECy;,,
%,
&,

(A

| INTELLIGENT
| INFORMATION SYSTEMS




. EmutAéov {ntRpata yia ta Sedopéva |

= JxebLaopoc Bacswv 6e6OUEVWV YIa BLOAOYLKEC TINYEC
= Avormnoapaotaon Kol ontikonoinon the BLoAoyLknc yvwong
" Edappoyn neBodwv avalvong dedbopevwv

| ATOLTOULEVN EUTELPIQL }]

= JuvOuaouEVN TPOOoTIAOELO OO EPEVVNTEC Kal TwV dUo Tedlwv
= Xpron kowng YAwooag

" Mabnon oxetka pe {nTrpata TS AAANG MAEVPAC

" E¢elbLlKELUEVN YVWON O LOONUATIKA KOl OTATIOTIKA

" ATOTEAECUATIKOC OXEOLAOMOC aAyoplOpwY




2tadla EpeuvnNTIKAC dLadikaciog

Juvepyaoia e popLakouc BloAoyoug
Alepelivnon w¢ POC TO TL EXEL YIVEL
EmkUpwon amoTeEAECHATWY
Entitevén taxvtntog Kot akpiBeLog




