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H (wn BaocieTal o0g 3 ONUAVTIKA HOPI

e DNA

MepiExel OAEG TIG YEVETIKESG TTANPOYPOPIES TTOU KaBopilouv
TN BIOAOYIK] aVATITUEN OAWV TWV KUTTAPIKWY HOPPWYV
¢wng

e RNA

TTaifel Bacikdé poAo oTtn di1adIkaoia TG METAPPAONG TOU
DNA o€ TTPpWTEIVIKA TTPOIOVTa

o MpwrTEiveg
TTaiCouVv onNUAVTIKO POAO O OAEG TIG BIOAOYIKEG DIEPYATiES




[Mou BpiokeTal To DNA; cecse

KiTtTapo KuTttapikoi TOTTO!

Aipa
Pilec pyaAhiwv
Zdahio
ISpwrag
Zwépua
AiGpopol 1oTOl

Mitoxovdpiaké DNA
To idiol!! J

Mupnviké DNA




DNA (0£0upI3OVOUKAEIKO 0gU)

e NOUKAEIKO 0&U (TTOAUMEPEG) TTOU OTTOTEAEITAI
aT1rO MEYAAO apIOuO dE0UPIBOVOUKAEOTIOIWYV

e To KaBeva trepiEXel pia BAaon, Eva CAKXOPO Kl
HIO @O @POPIKN ONada

o 2xnuartifel O1TTAR EAIKOEION aAucida

e O1 Baceig Tou DNA HETAPEPOUV TN YEVETIKI
TTAnpo@opia (yovidiwua) Evw TO CAKXAPO Kal I
x. PWOPOPIKN opada €Xouv SOMIKO pOoAo




DNA vOouKkAgoTIiOIO

OwopopiKn oudda

AlwToUyog¢ Bdon

c4 (A, G, C, T)
2AKYaPO 5 C2

(BeotupiB6Tn) ©







H doun Tou DNA s3ale

e ATmroteAcital amd 2 TTOAUVOUKA£OTIOIKEG aAucideg o€ OITTAR
£AIKa TTOU S1aTdooovTal avTITrTapaAAnAa

e KdaBes aAucida atroteAcitan amdé 4 €idn VOUKAegoTIOiwyY
(A=adevivn, T=0upivn, C=kutooivn, G=youavivn)

e Ta voukAeoTidia atroteAouvTal ATTO MIA TTEVTOLN ME TNV OTroia
ouvOiovTal Mia | TTEPICOOTEPEG PWOPOPIKES OMADES KOl MIO
alwTouxo Baon

e 2TnVv TepiTrTwon Tou DNA n mevrdln civalr n deolupifodln
(0€0&uPIBOVOUKAEIKO 08U)

e Aegopoi udpoyodvou oxnupartiovrar poévo HETALU TWV BAcewv
adevivng-0upivng (A-T) kai youavivng-kutooivng (G-C)

e KaBe kAwvog DNA Ttrepi€xel Hia aAAnAouyia VOUKA£OTIOiWY TTOU
givalr akpifwg ocuptrAnpwpaTikn (complementary) mTpog TRV
aAAnAouxia Twv VOUKAEOTIOIWV TOU AAAOU KAWVOU
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[ X ) )
ol BACEIC TTOU CUVOVTWVTOI OTO VOUKAEIKA O&EQ ::EE.

TIOUPIVES TUPIHIBIVES ceee

PURINES PYRIMIDINES

Adenine (A)
(DNA/RNA)

Cvytosine (C)
(DNA/RNA)

Thymine (T)
(DNA)

Guanine (G)
(DNA/RNA)

Uracil (U)
(RNA)




MNMpocavaroAiouég DNA

AvedpTnTa a1TO TOV APIOUO TWV VOUKAEOTIOIWY aTTd TA
OTroia aTroTeAEiTal N TTOAUVOUKAEOTIOIKH) aAucida, TO
TTPWTO TNG VOUKAEOTIOIO €£XE&€I TTAVTA MIa €AgUOepN
PWOoPOopPIKN opada ocuvdedepévn otov 5 avOpaka Tng
TMEVTO{NG TOU KOI TO TEAEUTAIO VOUKAEOTIOIO TG EXEI
eAeVBepoO TO UOPOGUAIO TOU 3’ AVBpAKA TNG TTEVTOLNG TOU.
Otav gmiynkovetral pgia aAucida DNA i RNA au&avertai
TTAVTA ME KaTeEUOuvon 5 1pog 3 dnAadr dnuioupyeitai
mTavra €va Kaivoupylo 3 dakpo. lNa T10 AdGyo aQuTtO
ava@EPETAI oTI o TTPOCAVATOAIOHNOG ™G
TTOAUVOUKAE£OTIOIKAG aAucidag gival 5" Trpog 3’
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Ala@opég Tou RNA atro To DNA | 8sss.

e TO VOUKAE€OTIOIO TOU €ival pIBOVOUKAEOTIOIO, OnNAadn
TTEPIEXOUV TO OAKXAPO PIOLN (atr’ 6TTOU Kl N ovopacia
PIBOVOUKAEIVIKO 0EU) avTi Tou oakXdapou deoupioln

e OTTWG Kal To DNA, trepiéxel Tig Baoeig adevivn (A), youavivn
(G) ka1 kutooivn (C), aAAa avTi yia Qupivn (T) TTepIEXE]
oupakiAn (U). HU, éttwg ka1 n T, (euyapwvel (HE OEOHOUG
udpoyovou) ye Tnv A

e To DNA travrore BpioKeTal OTA KUTTAPA UTTO HOP PN
OikAwvng €AIkag, evw To RNA gival povokAwvo




To Kevtpikd Aoyua tnG Mopiakn¢ BioAoyiac

Emd10pOwon DNA

< Avtiypagri DNA
['evetikdg avacuvovaouo
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Meraypapniy DNA
(Z6vOBeon RNA)

RNA
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DNA-RNA-TTpWTEIVN — AIdypaupa TG PONGS
TTANPOPOPIAS OTO KUTTAPO

&P Synthesis of
mRMNA Iin the nucleaus

CYTOPLASM

) Movement of
mRMNA into cytoplasm
via nuclear pore

&) Synthesis
of protein

// Amino

Polypeptide acids

Capyright © Fearson Education, Inc., publishing as Benjamin Cummings



O YEVETIKOG KWOIKAG HHE

e Me Tn petaypa@r, ol TTANPOPOpIES TTOU BpicKovTal OTA Yyovidia
ueTa@épovtal oto MRNA pe Baon TN CUPTTANPWHATIKOTATA TWV
VOUKAEOTIOIKWYV Bdoewv. H aAAnAouyia Twv Baoewv Tou mMRNA
KaBopilel TNV aAAnAouxia TwV AUIVOCEWV OTIC TIPWTEIVEG PE BAon
Eva KWOIKA avTioToiXIong VOUKAEoTIOIwWV RNA pe auivogea
TTPWTEIVWYV O OTTOI0C OVOUAleTal YEVETIKOG KWOIKAG. ['17 autd n)
TTPWTEIVOOUVOEDN gival TTpayUaTIKG pia diadikaaoia
«METAPPAOCNG» ATTO TN YAWOOA TwV BACEWV 0TN YAWOOQA TwV
QMIVOEEWV.

e ETeIdN 0 apiBPOG TWV SIOPOPETIKWY AUIVOGEWY TTOU OUYKPOTOUV
TIC TTPWTEIVEG €ival €IKOOI KAl AVTIOTOIXA O ApPIOUOC TwvV
OlOPOPETIKWY VOUKAEOTIOIWVY TTOU oxNnpaTiouv 10 RNA eival
TEOOEPQ, eawpnenKe TOAVOV OTI TPIO VOUKAEOTIOIO AVTIOTOIXOUV
O€ EVO AUIVOGU KAl YI' QUTO O YEVETIKOG KWOIKAG OVOUAOTNKE
KwdIkag TPITTAETAG. O KWOIKAG TPITTAETAG €ival QUOIKA CUVETTEIN
TOU yayovmog OTI TEOO fa VOUKAEOTIOIO, av auvduaoTouV ava
éva (4'=4) 1 ava duo (4 ), O€ Sivouv apKETOUG OUVOUATHOUG
yia va KwolkoTroinBouv Ta £IKOO'I auIVogEa. AV OpWG
ouvduaoToUv ava Tpia (43=64), ol GuvOUACHOI €ival TTAPATTAVW
QTTO APKETOI.




2UHTTEPACHATIKG cecee

o KdaBe opdada Tpiwv O10d00XIKWV VOUKAeOTIOIWV Tou RNA atrokaAgitail
KwOIKOVIO (codon) Kal KAOE KwdIKOVIO KaBopilel Eva apIvogu

e O1 Kavoveg pe TOUG OTroioug N aAAnAouyia Twv VOUKAEOTIOIWV EVOG
yovidiou, péocw TOoUu MRNA, peTagppdaletal otTnVv oAAnAouyia Twv
OMIVOSEWYV MIOG TTPWTEIVNG OUAAOYIKA avOa@EPOVTAlI WG YEVETIKOG
KWOIKAG (genetic code)

AGA UUA AGC

AGG UG AGU
GCA CGA GGA CUA CCA UCA ACA GUA
GCC CGC GGC AUA CUC CCC UCC ACC G UM
GG CGG GAC AAC UGC GAA CAA GGG CAC AUC CUG AM UG CGG UGG ACG UAC GUG  UAG

GOU CGU GAU AAU UGU GAG CAG GGU CAU AU CUU MG AUG WU CCU UCU ACU UGG UAU GUU  UGA

Ala Ag Asp Asn Cys
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Ta BACIKA XAPAKTNPIOTIKA TOU YEVETIKOU EEEE‘

KWOIKO gival: ccece

° O yeveTIKOG KWwOIKAG eival KwOIKag TPITTAETAG, OnAadry uia Tpiada
VOUKAE£OTIOiWV Tou MRNA, To KwdIKOVIO, KWOIKOTTOIEI £va auIvogU.

° O yeveTIKOG KwIKAC gival ouveXns, OnAadrl To MRNA di1aBAadeTal CUVEXWC
ava Tpia VOUKAEOTIOIO XWPIC va TTAPAAEITTETAI KATTOIO VOUKAEOTIOIO.

° O VeveTIKOC KWOIKAC €ival N  EMIKOAUTTTOMEVOG, OnAadry KABe
VOUKAEOTIOIO aVvhKEl O€ Eva HOVO KWOIKOVIO.

o O yeveTikOg KwdIkag gival oxedov KaBoAikog (TTaykoopiog). OAlol ol
OPYAVIOUOI €XOUV TOV iDIO YEVETIKO KWOIKA. AUTO TTPOKTIKA ONuaivel OTI TO
MRNA a1od o1T0|ov6mTOTs opyuwopo MTTOpEl VO UETOPPAOTEI O€
EKXUNOUOTO QUTIKWYV, CWIKWV A BaKTNPIOKWY KUTTAPWY in Vitro Kal va
TTAPAYEl TNV id1a TTPWTEIVN.

° O yeveTIKOG KWOIKAG eival ek@UAICpEVog. Me egaipeon OUO apIVOgEQ
(MeBelovivn kal TputrTOo@AvN) Ta UTTOAOITTA 18 KWAIKOTToIoUVTal OTTe dUO
MEXP!I Kal €EI DIAPOPETIKA KwAIKOVIA. Ta KwOIKOVIA TTOU KwOIKOTTOIOUV TO
iO10 apIvogu ovoudalovTal CUVWVUA.

o O YeVETIKOG KWOIKAG £xel KwOIKOVIa Eévaping Kal Kwdikovia ARgng. To
KWOIKOVIO €vapgng o€ OAoug Toug opyaviopoug eivar 1o AUG  Kal
KWOIKOTIOIEN TO OMIVOEU peBelovivn. YTrapyouv Tpia Kwdikévia Ajgng, Ta
UAG, UGA kal UAA. H Trapouaia Twv KwOIKOViWV auTwv OTo YOPIO TOU
mRNA odnyei OTOV TEPMATIONO TNG OUVOEONC TNG TTOAUTTETTTIOIKAG




MPpWTEIVES

e Eival peyaAa ouvOeta Biopdpia

e ATTOTEAOUVTOI OTTO OMIVOZEQ TA OTToid EVWVOVTAI
METAEU TOUG ME TTETTTIOIKOUG OEOOUG

e OAeg ol TTPWTEIVEG TTEPIEXOUV AVOpOAKO, OEUYOVO Kal
A{WTO KAl Ol TTEPICOOTEPEG £ AUTWYV Kal O€io

e H akoAouBia auivogEwyv o€ PIa TTPWTEIVN KaBopileTai

a1rd €va yovidlio Kol KWOIKOTTOIEITAI ATTO TO YEVETIKO
KwoiIka DNA

o [MapayovTtal oTa piIfoocwuaTa




ETitTreda TTpWTEIVIKAG OOMNG sesse

H AEITOUPYIKOTNTA MIOC TTPWTEIVNG EiVAI ATTOTEAEOUA TNG
OTEPEODIATALNG TNG

5 eTmiTTEdA OOUWV

e [lpwToTayNG doun
e AcuTtepoTayng ooun
e TpiTOTOYNG dOUN

e TeTaproTayng ooun
e [leuymToTOYNC dOMN




NMpwTtoTayng doun

e Eival n ypapuikgp aAAnAouyxia Twv AMIVOZEWV
TTAVW TNV aAucida

e H aAAnAouyxia Twv apivoéEwyv KaBopidel pia Kai
KaAd kaBopiopévn TpPIoOIACTATN OIATAEN TWV
ATOHWV

e H mpwrtotayng doun €ivar Hovadikn yia KABe
TPWTEIVN

(ala —(arg >—(asn—(asp r—cys —(gin r—glu—
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AgutepoTayng doun

O1 TTOAUTTETITIOIKEG AAUCIOEG HTTOPOUV Va avadITTAwvovTal
O€ KAVOVIKEG ETTAVOAAMBAVOpEVEG ODOMEG. AUTEG €ival TPEIG
Kol opiCouv TnV dgureporayn OOuN TwWV TTPWTEIVWV.

e q) a-'EAika

e B) B-MTuxwTn ET@aveia

e Y) EAika KoAAayoévou

Kai o1 Tpeig Bacifovral oToug OEOOUG udpoyovou




a-EAIKQ

‘Exel paBOwTti pop®n ME TNV KUpla TTETTTIOIKA aAucida
OTO ECWTEPIKO KAl TIG TTAEUPIKEG OAUCIOEG va EKTEIVOVTAI
TTPOG TA £EW O€ EAIKOEION SIapOpPWON

21afepoTrolicital pe O£OMOUG UOPOYOVOU METAEU TWV
opadwv NH kai COTng Kupia aAucidag TTou aTTEXouV KaTd
4 yovouEPn.
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e H ocuvnBiopévn atreikévion TG a-EAIkag oav gAIKoE1dEig
KOPOEAEG.
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a-EAIKO

Yopo@iAa R: Trpog 1a £Ew

Yopo@oBa R: mrpog Ta péca




B-TTTUXWTN ETTIQAVEIX

e Eival emritTredn emi@aveia étmou n oAUTTETTTIOIKA aAucida
givar oyxedov TeAgiwg avoixty. ZrabBgpoTrolgital  ME
OeoHOUG UOPOYOVOU AVAHECA OE DINPOPETIKEG AAUCIDEG

e O1 aAucideg ptropei va éxouv avrtiBetn (a) i idia (B)
KaTeUBuvon




TpiToTayAC doun cocee

e H TpITOTAYARG SOUN TWV TTPWTEIVWV AVAPEPETAI OTNV TTARPN
OTEPEODIATAEN OAWYV TWV OONIKWYV HOVAdWYV Kal gival AUTH TTOU
TEAIKA KaBopilel TRV BiOAOYIKA AEITOUPYia TOUG

e H @uon 6pwg TNG eTIPAVEING OIAPEPEI ATTO TO ECWTEPIKO TNG
(UOpPSPOLeg/ UOPOPIAEG, UN TTOAIKEG/ TTOAIKEG)

Disulfide .
_ crosslink Hydrophobic ‘:j'}:"q.
i [ ~~_\ interaction £ Gl
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TeTapTOoTAYAC dOoMn cceee

e Eva upnAotepo emriredo opydvwong tng OONAS TWV TTPWTEIVIKWY
MOpiwV.

e Eival é&va cUUTTAOKO dUO0 R TTEPICOOTEPWY OMOIWYV 1] OIOPOPETIKWYV

TTOAUTTETTTIOIKWYV aAUCiIiOWYV, TTOU AEyOVTOIl UTTOMOVADES | TTPWTOMEPN.

e TaTTpwTOMEPK OUVOEOVTAI NETAEU TOUG OXI ME XNUIKOUG BECHOUG, aAAd

ME OEUTEPEUOVTES NAEKTPOOTATIKOUG OECMOUG TT.X.

4 I0VIKOUG,

4 deou0oUG UdpOYOVOU,

4 duvapelg Van der Waals K.ATT.




MeptrToTOYNG dopnN Seece

e To uywnAdTepo £TTiTTEdO OPYAVWONG TWV TTPWTEIVWYV (TTOAUTTPWTEIVIKA
I TTOAU-ev{UM(OT)IKG CUCTAMATA).

e KdbBe ouvdedpevn povada d100ETEI pia EEIDIKEVUPEVN OpaOTNPIOTNTA
TNV OoTroia Kail d1aTtnPouVv avaAAoiwTn Kal HETA Th d1doTOON TOU
OUCTHMATOG.

e Me Tn Bondsia evog TETOIOU TTOAUEVIUHMIKOU OCUCTAMOTOG ETTITUYXAVETAI
va £ABg1 o€ TTEPAG M1 OAOKANPN oEipd OPACEWYV TTOU AVTITTPOCWITEUEI
€iTE p1a S1IAKPITN TTopEia BIOXNMIKWY aVvTIOPACEWYV £iTE Eva BIOAOYIKO

MNXAVIOHO (TT.X. MUIKF) OUCTOAR




XPpWHOOWMNATO T

e Ta xpwpoowpara arrotreAouvrtal amrd DNA T1Tou TrepIEXEl TTOAAG
yovidia Kal BpiocKovTal OTOV TTUPVA TOU KUTTAPOU

e Ta Xpwpoowpuata oTOV AvOpwtro Rpiokovral avd d{euyn
oxnuariovrag 23 {euydpia

> 22 Ceuydpla OUTOOWHMIKA (id1a HOPPOAOYIKA OTA APOEVIKA KAl
OTA ONAUKQG)

> 1 Ceuydpl QUAETIKWV XPWHOCWHATWY (X Kai Y)

e Ta KUTTAPO TWV ONAUKWYV ATOMWYV TTEPIEXOUV OUO XPWHOCWHATA
X, EVW TA KUTTAPO TWV OPCEVIKWY ATOHWYV éva X Kal £éva
MIKPOTEPO Y XPWHOOWHA

e HTagivopnon Twv XpWHOOWMNATWY £VOG ATOHMOU CUHMPWVA UE TO
MEYEBOG KaI TO OXAHO TOUG OVOUAZETAI KOPUOTUTTOG




BpwTToU

KapuoTutrog av




XpWHOCWHAT b

e Kdabe yovéag ouvelo@Epel pia TTARPN CEIPA XPWHOCWHATWY OTO
Ta1di (a1rd 23 XpWHOCWHATA)

e Me auTtdov ToVv TPOTTO OI YOVEIG TTEPVOUYV Yyovidia oTo Traidi

e Kabfe audi aroKTd Ta HICA XPWHOCWHATA TOU AT1rd TOV TTaTEPA
TOU KaI Ta AAAQ HICG Aa1rd T UNTEPO TOU

e Autl n pueraBifaon ouupBaivel 6tav Ta otmeEpHaTolwApIa
EVWVOVTAI HE TO WApPIA

e Ta omepparolwdplia Kol Ta wdpla €ival atmrAoeidr, dnAadn
TTEPIEXOUV HIA CEIPA XPWHOCWHATWY (23 XPWHOOWHATA)

e Ortav autd evwvovrtal dnuioupyouv éva atrAd KUTTOpPO, TTouU
ovopdadetalr JuywTto, TTou €Xel 2 TTANPEIS OcEIpég amd 23
XPpWHooWMATA (2X23=46)




Kafes yovéag ouvelo@EpEl
XPWHOCWHATWY OTO TTAIOI

XpWHOCWUATA TOU TIaTEPA

Xpwpoowyara mg HnNTepag

MiId TTARPN oOcIpda

roavawanooanrs = WLLUUALLULALIA AL R
e LSsRRRsReasRLRRRRRAnnINg




O poévog kavovag gival OTI To TraIdi TTPETTEI va

a1roKTNOEl 1 a1rd KABE XpWHOCWHA

XpWHOCWUATA TOU TTaTépa

Xpwyoowpara mg unrépag L4

Moéavé xpwuoowpuara 1oV
Taidio0
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XPWHOOWHMIKEG METAAAAEEIC esese

‘EXouv wg atroTéAeoa:

e Tnv aAAayn TG SOUNS TWV XPWHOCWHATWY
(XpWHATOCWHATIKA avadiaTagn)

e Tov apiBuo TWV XPWHATOCWHATWY (YEVOTUTTIKI)
METAAAQSN)




‘EAAgIppa

2uppBaivel 6Tav £va THAMO EVOG XPWHOOCWHATOG AEITTEI
Ta eAAgippaTa £Xouv oUVABWG ONUAVTIKES YEVETIKEG ETTITITWOEIG
Otav BpiockovTal o0 ONoJUYWTIKE KAaTadoTaon gival Bvnoiyova

H petdAAagn TTou dnuioupyei EAAEIJPA, PTTOPED VA Yivel ETTIKiVOUVN, AV TO
EAAeIppa TTAPEI TNV BEON £VOG UYIOUG Kal ETTIKPATOUG AAANAGHOP@POU, TTOU
BpiokeTal atrévavTi o€ £éva UTTOAEITTOMEVO Bvnoiydvo

To ouvdpopo Cri-du-chat rpoépxeTal atrd EAAEIYpA TOU EVOG AKPOU TOU
XPWHOOWHATOG 5, ME ATTOTEAECHO TO ATOMO va £XElI HOVO £va AVTiypaAPoO
OAWV TWV YoOVIdiwWV TOU OTO AKPO aUTOU TOU YXpWwpOoowuaTog. Ol
AvOpwTITol NE TO CUVOPOHO AUTO £XOUV QUOIKNA Kal VONTIKA KabuoTépnon



evoTUTTIKEG METOAAGEEIC esese

e AveutrAosidia
n aAAayn Tou apiOuoU TwV XPWHOOWHATWY

e EutrAosidia
N aAAayn TWV XPWHOCWHATIKWY CEIPWV

XwpideTal o€;
ATtrAosidia — aTToucia MG XPWHOOWHMIKAG CEIPAG
EutrAocidia — auénon Twv XPWHOCWHIKWY CEIPWYV




AveuttAos10ia

Aocwupia = EAAEIYN EVOG
OHMOAOYOU XPWHOCWHIKOU
Zguyapiou

Movoowpuia = EAAeIyn evog
XPWHOOWHATOG

Tpiowpia = augnon Twv
XPWHOCWHATWY KATA éva

TeTpaocwpia = augnon Twv
XPWHOCWHATWY KATA dUo

Normal chromosome complement

Diploid
(2N)

Nullisomic
(2N—2)

Monosomic
(2N—1)

Doubly
monosomic
(2N—1—1)

Trisomic
(ZN+1)

Tetrasomic
(2N+2)

Doubly
tetrasomic
(2N+2+2)




[Tovidlo sese®

H Baoiki povada tTng KAnPOVOMIKOTNTAG

MetaBifadel pia TTAnpo@opia atrd Eva KUTTAPO KOl KAT' ETTEKTOON
OTTO TN MIA YEVIA OTNV GAAN

AtroteAgital amré DNA, BpIioKeETal OTA XPWHOCWMATA KOl
KWOIKOTTOIEI TTPWTEIVES

AtroTeAgital atrd did@opa pEpn Kal TrEPIAAUBAVEI

ES¢wvia (exon - the expressed parts) — TrepIoXéG Trou
KWOIKOTTolouV yovidIakd TTpoidvTa
Ivrpovia (intfron — the intervening parts) — replox€g mou dev

KWOIKOTToloUV YyoVvidIakd TTpoidvTa
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Mepika@ yovidlad OIOKOTITOVTOl OTTO IVTPOVIA. AUTO | geece

OUMBaiVElI KUPIWG OTA EUKAPUWTIKA yovidia 0000

MNMapepBaAAopueveS akoAouBieg
IVTpOvia

[Tovidlo Ovalbumin




“TutrikO” yovidlo

exon 1

lastexﬂu
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000

X X X J
ZUMTTEPACHATA TTPOYPAMHATOS OVOPWITIVOU REOG
YOVISIWHATOC coce
o : o :

e To avlpwtmivo vyovidiwpa TrepiAapBaver  3.164.700.000
VOUKA£OTIOIKEG BAOEIG

e To péoo péyedog yia éva yovidio gival 3.000 Bdaoeig aAAd Ta
MEYEDN Sl1a@EPOUV ONUAVTIKA ME TO TTIO PEYAAO yovidio va givai
QUTO TNG MUIKAG duoTpo@iag TTou £XEl 2.4 eKATOMMUpPIA BACEIG

e O OUVOAIKOG apIBUO6G TwWV Yyovidiwv TOU avOPpWITIVOU
yovidiwparog gival mepitrou 25.000, TTOAU MIKPOTEPOG ATTO TOV
ap18u6 Twyv 80.000-100.000 1TOU £iXE APXIKA UTTOAOYIOTEI

o [epitrou 99.9% TWV VOUKAEOTIOIKWY Bdacewv egival idleg o€
6Aoug Toug avlpwItToug




O1 1mrepPIOXEG TOU YOVIOIWHATOG TTOU €ival TTAouolIEg o€ yovidia
EXOUV MEYAAN TTEPIEKTIKOTNTA O€ youavivn (G) kail kutooivn (C)

AvTiOeTa, o1 “Epnueg’ atrd yovidla TTeEPIOXEG TOU YOVIOIWMNATOG
gival TTAouoieg oTa VOUuKAeoTidIa adevivn (A) kai Bupivn (T)

Ta yovidia Bpiokovral dIACTTOPTA OE OIAPOPES TTEPIOXEG TOU
YOVIOIWMATOG ME MEYAAA pMN KWOIKOTTOIACINA THAMOTA AVANECA
TOUG

TuAuata emavaAauBavopevwy BRdaocewv youavivng (G) kai
Kutooivng (C) péxp! kai 30.000 BpioKkovTal KOVTA OTIG TTEPIOXEG
TTOU €ival TTAouoieg o€ yovidla. AuTég ol Aeyopeveg vnoideg CpG
mMOoTEVETAI OTI BonBolv oOTn pPUBMION TNG YOVIOIOKNAG
- dpaoTnPIOTNTAG




Aiyotepo ammé 1.5% TOU YOVIOIWHATOS KWOIKOTTOIEI Yyia
TTPWTEIVEG

O1 emavaAnTTikéEG akKoAouBieg (TTou Oev KWOIKOTTOIOUV Yid
TMPWTEIVEG) TmIoTEVETAlI OTI BonBouv oTn Od1apudpEWONn TNG
OPXITEKTOVIKAG TOU YOVIOIWHOTOG ME TNV OVOKATAVOUR TOU,
KOBwg Kkal oTn dnuioupyia VEwWV yovidiwv Kal TPOTTOTroinon
TWV RON UTTapXOvTWyV

‘Exouv avakaAu@Bei tTepIocoOTEPA ATTO 3 EKATOMMUpPIO aTtTAoi
VOUKA£O0TIOIKOI TTOAUpOp@IoHOi (SNPs). Autil n TTAnpo@opia
gival TTOAU OnUAVTIK Yyiad TNV €UPECH OKOAOUBIwWV TTou
oxerifovral pE acOEVEIEG KAl yia Tn MEAETN TNG AVOPWTTIVNG
OUYYEVEIOG KOl I0TOPIOG




To xpwpéowpa 1 éxel Ta TTEPIOCOOTEPA Yovidla (2968) kai T1O
XPpwpoéowua Y Ta Alyotepa (231)

O1 AsiToupyieg yia 1epIoooTeEpo amod 50% Twv yovidiwv Eeival
AYVWOTEG

Ta XpwpoowHATA TTOIKIAAOUV gUPEWG OTOV apPIOUG yoviIdiwv
TTOU TTEPIEXOUV

utrdpxouv Hoévo 300 povadikd yovidla oTo avlpwTtrivo
yovidiwpua, Ta oTroia OgV €ival OTO TTOVTIKI

113 yovidia £éxouv pHETAPEPOEI OTO AVOPWITIVO YOVISiwWpA aTTd TA
BakTnpidia




TO Wapl fugu €xe&l TO TO OUVOTITIKO Yovidiwua. Aegv £XEl
«axpnoTo» (Mn KwdikoTtroinoiuo) DNA

Ol TTEPICOOTEPEG METAOAAGEEIG Ep@aAviI(OVTAl OTA APOEVIKA

utrdpxouv 250.000 TTpWTEI'VEG TTOU YivovTal OTTO TA TrEPITTOU
25.000 yovidia

TO OKUAIi gival 85% idlo pe évav AvBpwtro atrdé Tnv Amroyn tng
YEVETIKAG akoAouBiag Kal TTOAAEG atrd TIG 380 KANPOVOMNMEVES
a00éveleg OTA OKUAIA €ival TTaPOMOIEG HE EKEIVOUG OTOUG
avepwItroug

1.778 yovidla £€xouv TTPOoodIoPIOTEI ME QOBEvEIEG HEXPI TWPA,
a1rd 10 AoOua péExpl To Alzheimer




MeTaAAAgEIG iiie

e MeTdAAan xapaktnpiletal OTTOINOATTOTE OAAAyr)l OTnVv
mMooOTNTA 1R TNV OOMI TOU VEVETIKOU UAIKOU
EVOCOPYAVIOHOU

e O1 aAAayég auTég eival MOVIMES, KANPOVOMNOIMES KAl
MTTOPEI VO 0dnyouv Kal o€ aAAayr TOU QpaIvoTUTTOU

o O1 peTaAAdgEIC a@opoOUV HETATPOTTEG TNG VOUKAEOTIOIKAG
aAAnAouyxiag &vég yovidiou, opadag yovidiwv N
OAOKANPWYV XPWHATOCWHATWYV




TUTTOI NETAAAOENG
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H nAekTpo@opnon TnypNaTwy ayapoldns XpnoioTToIEiTal 4441

yia TNV avdAuon THNuaTwy DNA Scece

o000

0000
o O

o O1I pWoPOpPIKEG opadeg oto DNA TTEpIAauBAvVOUV apvnTIKA
QOPTIOHEVA oOfuyova Odivovrag oTto Hopio Tou DNA éva
OAIKO apvnNTIKO @OPTIO. Z& NAEKTPIKO pEUMA, TO APVNTIKA
@opTIONEVO DNA HETOKIVEITAI TTPOG TO BETIKO TTOAO O€ MIa
OUOKEUN NAEKTPOPOPNONG

00— P—O—(
|

PHOSFHATE
GROLP







KAwvoTroinon

H oucia Tng VYeEVETIKAG MNXOAVIKAG EYKEITAI OTNV
TTOPAOKEUR MEYAAWV apiBuwy idlwv popiwv DNA
TTPOEPXOHEVWYV aTTO £va Yovidio (KAwvoTroinon).

AuTé emITUYXAVETAlI ME TNV €l0aywyn TNG aKoAouBiag
evOg yovidiou og éva petagopéa (vector) TTou PITopEi va
givar €é€va TAaopidlo 1 €é€vag Pakrtnpiopdyog. To
eloepxopevo DNA Oa avrmiypagei padi pe to DNA Tou
META@OPEQ.

To kKataokeuaopévo TTAaopidio (vector) DNA giodyeTal o€
éva BaktApio pMe Mdia  dladikacia  TTOU  AéyeTal
METAOXNMATIOHMOG.

To emwépevo BApa €ival n €mAoy Twv BAKTNPiWV TTOU
EXOUV EVOWHATWOEI éva avtiypa@o Tou TrAacuidiou.
Auté emiTuyxdveTal péca  amd  Eéva  yovidlo TOu
TTAAOUIOIOU TTOU KWOIKOTTOIEI VIO AVTOX OTA AVTIBIOTIKA,
ME ATTOTEAEC MO KAOE BAKTAPIO TTOU £XEI EVOWHOATWOEI TO
TAAOMI®I0O Vva €ival OVOEKTIKO OTO OUYKEKPIMEVO

X, (VTIBIOTIKO

|| !
ol

Plasmid
cloning vector




Aladikaoia yia Tnv

KAWVOTToinon €vog

TMAMAaTOG DNA o€ éva TTAaAoUIOINKO

METAQPOPEQ

f o

TuRpa DNA yia Metaoxnuatiopéva
KAwvoTroinon E. coli kUtTOpa emBiwvouv

MAaopotokog
NUETAPOPENS

Kataokeuaopuévo TTAaopido

BakTnpiokoé
XPWHOCWHA

—

KitTtapa mrou dev éXouv
EVOWHATWOEI TO
TAaoMidIo TTEBaivouv
OTA TIATA APTTIKIAAIVNG

KaAAigpyeia

ot mMAfa ue @.o VESAPTNTN

dyap Tfou 0 TIypa®n TTAaoHIdiou
TEPIEXOUV

AUTTIKIAAIVN

i MoAAATTAACI00MOG KUTTAPWYV

ATroikia atré
KUTTOpO KABE éva
a1roé T OTroia
mepIAauBavel

O‘ avTiypag@a Tou

‘.;_il TAaoHIBiou




H aAuoidwTn avTidpaon Tng TToAupepAong | e2se.,
(PCR) ccee

H AAuoi1dwTtn avtidpaon mroAupepaong (R PCR — polymerase chain reaction) givai
Mia TEXVIKE YIa TNV atropévwon Kal Tov TToAAatTAaciacué aAAnAouyiag DNA, yéow
TNG eVJUHIKAG avatrapaywyns Tou DNA xwpig Tn xpRon {wvrtavwyv
MIKpoopyaviopwyV (61TTwg E.coli | o1 {Upeg). H PCR givan pia in vitro pé0odog Kai
MTTOPEI VO TTPAYHATOTTOINBEI XWPig TTEPIOPICHUOUG OTH HOPPN TOU
Xpnoigotroiovpevou DNA, Kal JTTOpEi va d1a@OopPOTToIEIBEi EKTEVWGS YIO TV
TTPAYMATOTTOINON TTOAAWYV HEOOOWYV YEVETIKNG eTTEURAONG. ZuyKeKpIéva DNA
OpavopaTa NTTOPOUV VA KAWVOTTOINBouv o€ £Eva SOKINACTIKO CWARVa (atroucia
{WVTAVWYV KUTTAPWV) ME TN XPNON TNG AAUCIOWTHG avTidpaong TTOAUNEPAONG

(PCR).




H aAucidwTn avtidpaon Tng TTOAUUEPAONG | Soo8

(PCR) 3H

Me Tnv PCR 10 OUYKEKPIMEVN TTEPIOXT TOU YOVIOIWHATOG HTTOPEI Va
TTOAAATTAACIOCTEI HEXPI KAI ODICEKATOMMUPIA QOpPEG, DEDOMEVOU OTI gival

YVWOTA N VOUKA£OTIOIKA TOU aAAnAouyia.

‘Evag TARpNng KUKAOG piag PCR avrtidpaong repiAappavel
Tpia oTadia:

e ATmrodiarain tou DNA (denaturation)

o [lpoocappoyn Twv ekKIVNTWYV (primers) oto DNA gkpayeio
(annealing)

e ETIPAKUVON TWV EKKIVNTWYV (extension).




2uoTaTikKa PCR




H aAuoi1dwTn avtidpaon mroAuvpepaong (PCR)

. .- f“‘

+DNA nolupepdon ZYNOEZH

©EPMANZH MA +dATP DNA
———
TO AIAXQPIEMO ~ YBPIAIZMOZ TON +dGTP AMO TOYE

|
B ovo TON KAQNON EKKINHTOQN +dCTP EKKINHTEZ

DMNA +dTTF

BHMA 1 BHMA 2 BHMA 3
MPOQTOZ KYKAOZ

DAY WPITUGS TWV
. rhovow Tou DNA ka
SLAXWPLOUSS TEV cuvBean OUZEUEN TWV EKKIVITTMV
Khwvwv Tou DNA kan DMNA [ EEeee— |
; MEOCBrKN EKKIVITTWY f
BaA}WPIoUOS Twv [ eee— N — |
Khwveov Tou DNA /
Kal TIPOCHMKN EKKIVITTWY
|

/ ]

T s | | DNA clryovourkheoTiS kol
L] ] | EKKIVTTES

neployr] Sikhwvou /
KPWHOCWLUKOU
DNA mpog [ ——
EETT. -~ .

evioyuon
\ [N

MPQTOS KYKAOE AEYTEPOZ KYKAOE _ TPITOXZ KYKAOX
(mapdaye1 Suo Sikhwva pdpra DNA) (mapdyel Téooepa Sikhwva pépia DNA)Y (mapdyet okt Sikhwva uépla DNA)




E@appoyég Tng PCR ecse,

. laTpIkn d1Ayvwon YEVETIKWY aoBeveEIWYV
NpoodiopIoOg HeTAAAGEEWY Og aAANAOHOP P YoVidia
Aldyvwon TnG TTapouciag HOAUOHATIKWY CUCTATIKWY
ETTIONUIOAOYIKEG HEAETEG
laTPOdOIKACTIKEG EQPAPMOYEG
TeoT TATPOTNTAG
Kataxwpnon Tou DNA yia TrpoodiopIicuo TOU aTtéuou
EYKANMOTOAOYIKEG EPEUVEG
Xeipiopog Tou DNA yia TTEIPAMATA YEVETIKNG MNXOAVIKAG
NMpoodiopiopog TG aAAnAouyiag Tou DNA
ATTOHOVWOT KAIVOUPIWYV YOVIOiwV
AVOPWITOAOYIKEG MEAETEG
eveTIK TTANOUC WYV
MeAéTEG HETAVAOTEUONG
7. ESENIKTIKEG OXEOEIG

e e OO U1 h W e @ 0D O 0 o0 |




A. Aviyveuon HETOAAQCEWV




B. Avixveuon HETOAAQCEWY,
RT-PCR

KUttapa ge upynAnf €kppacn Tou
€mMOuuNTOU Yyovidiou

R I —— 01

H AvtioTpo®n TpavokpITrTdon

v

2R 3R




000
. NMpoodiopIoUOC TTOAUHOPPICHWY ccece
TMNHATWYV TTOU AaufavovTal JE EEEE-
TEPIOPIOTIKA EVCUNA(RFLPS) °9°s

Allsla |

Allake 2

| 2. Tour| Tpoi6vTwv PCR pe 10
TEPIOPIOTIKO €viupo R

2. Tepaxiopdg avaoya ge 10
HEyeBog YE TN Xprion
<\ NAEKTPOPOPNONG TTNYHATWYV
ayapadng

Alleles




A. NpoocdIopICHOGS TTOAUHOPPICHWV
MIKPWYV VOUKAEOTIOIKWYV ETTAVAARYEWV
(STRS)

Xprion PCR exxivntwyv yia v evioxuon

o aAAnAiwyv ot yevwpikd DNA Sefypara
Wbp Allele 1 = (CA) -l
G| CA .|1 A (G | G | G| CACA | CACA, .ﬂ. Ca, ,a,
GT|GT|GT|GT|GT|GT|GT|GT|GT|GT|GTIGTIGT|GT
v

FPGR product = 80 + 32 = 112 bp

CA|GA GA vﬂl':u'!' CA u-f'.|l3.-’- LA w".lC."- LA w".|C.l"
GT|GT|GT|GTIGTIGT|GT|GTIGTIGTIGT|GTIGTIGT

PCH product » 80 + 28 = 108 bp

CAJ t:;- CAJCAJGAJGA|CA[CATCAJCACA
griérlerlériérlariaTicricTisTicT

\

FPCR product = 80 « 22 = 102 bp

@ Denature PCR products and size-fractionate by polyacrylamide gel electrophorasis

(3) Auteradiegraphy




A. NpoocdIopICHOGS TTOAUHOPPICHWV
MIKPWYV VOUKAEOTIOIKWYV ETTAVAARYEWV
(STRS)

1(3,6); 2 (1,5); 3(3,5); 4(2,5); 5(3,6); 6 (2,5);
7 (3,5); 8 (3,6); 9(3,5); 10 (5,7); 11 (3,3); 12
(2,4); 13 (3,3); 14 (3,6); 15 (3,3); 16 (3,4)




Anpioupyia arA@v peTaANGEEWY eoce

."'I g5 13

| Transform
recombinant

Wild-type E. coli
| sequence

Double-strandad
heteroduplex




BiomTAnpo@opIkn sees®

H eTIOTAMN TTOU YEVVATAI KOl AVATTTUCCETAI OTTO T
oUykAion TnG BiotexvoAoyiag kai TnG NMANnpo@opIking
KOl OTOXEUEI OTO OXEOIOOMO EPYOAAEIWV AOYIOUIKOU
(software tools), ye oko1ro Tn d1EUKOAUVO KAl TNV
EMITAXUVON TNG BIOAOYIKNAG TNG IATPIKNAG KAI TNG

QOAPMOKEUTIKNG EPEUVAG



Epappoyég Tng B1oTrAnpoPopIKing esese

* AveUpeon AgiToUupyiag TTPWTEIVWYV, aVEUPEDT
OAANAETTIOPACEWY TTPWTEIVWV HETALU TOUG, KATAVONO
TNG TTOAUTTAOKOTNTAG TWV BIOAOYIKWY CUOTNHATWYV

* H ouUykpion TOU YOVIOIWHATOG DIa@OpWV EI0WV ETTITPETTEI
TNV £€€aywyn TTOAUTIMWY CUMNTTEPACHATWY OXETIKA ME TIG
ECEAIKTIKEG OXETEIC TWV OPYAVIOHWYV HETAEU TOUG

* [lpooTrddela AVTIMETWITIONG O10POPWYV ACBEVEIWV ME TNV

AVATITUSN VEWV JIAYVWOTIKWY HETPWYV KAl BEPATTEUTIKWY
HEOOOWV

* [ovidiakn Oepartreia

* [EVETIKN TPOTTOTTOINOCT PUTWV KAl {WwV




BAZEIZ AEAOMENQN




MpwrTteivikh akoAouBia

TpiodiaoTareg SOUEG




‘Evqupa kal EVWOEIG

Morifa akoAouBiag
(EuBuypappion)




Od0i Kal CUPTTAEypaTO

Mopiakn aoBéveia

Bioiatpikn BiBAloypagia

Avuopua JETOQOPAG
(vector)

MpwTeivIKEG METAAAGEEIG




Exppdoeig yovidiwv

AcgikTeg apIvogéog

MPWTEIVIKA/TTETTTIOIKN
BiBAloypagia

KatdAoyog yovidiwv
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EUKQpUWTIKA YEVWUIKA eloaywyr otn GenBank EEEE.

( X X X )
o O

Eiocdayoupe Tn d1eBuvon www.ncbi.nlm.nih.gov/entrez/

AlaAéyoupe nucleotide atrd To pevou Tou search

NMAnkTpoypapoupe To GenBank ID AF018430 oto Ttredio
for kal gerd Tratape 1o Go

Mia ogAida aTTOTEAEOUATWY TTPOKUTITEI N OTTOIA TTAPOUCIALEl Eva
OUVTOMO OPICHO YIO aUTH TN VOUKAEOTIOIK akoAouBia

Matdue To X01714 utrepouvOECUO


http://www.ncbi.nlm.nih.gov/entrez/�
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Ereiynon Twv AEEEWV-KAEIOIA OE HIO EUKOPUWTIKA 4441
GenBank gicaywyn Soese
o000
0000
o O

e LOCUS - 10 OVOMO TNG TreEpIOXNG e€ivar HSDUT2. H
uttoéAoltrn TTAnpo@opia pag Aésl OTI TTPOKEITAl YId
YPOMMIKO DNA pe uAKOG 1177 vOUKAEOTIOIKEG BACEIG

e DEFINITION — autl n ypapun Ocixvel 611 To OVOoud TOU
yovidiou givalr DUT kai 0TI n glocaywyn TrepIAapBaver to
gEwvio 3 Tou yovidiou

e O1 ACCESSION, VERSION kot KEYWORDS ypoauuég
TAPEXOUV TIG ouvnBiopéveg TtAnpo@opies. lNa TO
AF018430 to KEYWORDS ¢ival kevoé TTou onuaivel oT1 o€
MTTOPEi KATTOI0G ME A£EEIG-KAEIDIGA va avalnTACEl TNV
gloaywyn o& AAAeg Baoeig SedoUEVWYV




Ereiynon Twv AEEEWV-KAEIOIA OE HIO EUKOPUWTIKA
GenBank gicaywyn

e SEGMENT — auté TO TMAMO OXETICeETAl ME TN HWOAIKNA
OO TWV EUKAPUWTIKWYV YoVvIdiwv. AcgiXvel 6Tl N TWPIVH
GenBank e€locaywyn e€ivar 10 O€&UTEPO THAMA MIOG
EICAYWYNG Trou aTroTeAsital amd TEOOEPA TUHRMATA.
XpeialovTtal Kal Ol TEOOEPIG EICAYWYEG YIO VO UTTOPECEI
KATTo106 va {avayxTioel 6An Tnv MRNA akoAoufia

e Ta ORGANISM, SOURCE ka1 REFERENCE trapéxouv Tig
i01£G TTANPOYPOPIES OTTWG KOI OTO TTPOKAPUWTIKO yovidio




FEATURES
source

Location/Qualifiers

1..1177

Sorganismn="Homo sapiens™

fmol type="genomic DNA"

Fdb_xref="taxon:3606"

Smap="15gl5—g2l.1™

order (AF018429 . 1:«<1..1735,1..1177 AF018431.1:1..45,
LAFD18432.1:658. .732 AF018432.1:884..954,
LFD18432.1:1391..>1447)

Sgene="DUOT™

Join (AFD18429 . 1:«<282. .561 AF018429.1:1034. .1172,
S560..651,AF018431.1:1. .45, AF018432 . 1:658. .732,
LAFD184322.1:884. .954 AF018432.1:1391..>1447)

Sgene="DUOT™

Sproduct="dUIFPass"™

Snote="alternatiwvely spliced; encodes mitochondrial form
of the protein™

Join (AFD18429_.1:282. .561 AFD18429.1:1034. .1172,560. .651,
LFD184321.1:1. .45, AF018432.1:658..732 AF018432.1:884..954,
LFD18432.1:1391..1447)

Sgene="DUOT™

fnote="DUT-HM; altermnatively =spliced; mitochondrial form of
the protein; similar to H. sapiens dUTPase encoded by
GenBank Accession Number TS02249™

focodon start=1

Sproduct="dU0TFPas="™

fprotein id="RLRETIS95.1"™

fdb xref="GIL:2443580™
ftranslation="MIPLCPRPALCYHFLTSLLESAMOQNARGTAEGRSAGTLRARPALP
RPPAADHGIPRPLESSAGRLESGCRGASTVGAARGWH GELPEAGGSPAPGPETPAISPSK
RARPAEVGEMOLEFARLSEAATAPTRGSARALGYDLY SAYDY TIPPHMEFAVVEIDIQL
ALPSGCYGRVAPRSGLALKHFIDVGAGY IDEDY RGHVGEVVLFNFGREKFEVERGDRIA
OLICERIFYPEIEEVQALDDTERGSGGFGSTGEI™

Join (AF018429.1:<1018. .1172,560. .651 , AF018431.1:1..45,
AFD18432.1:658..732, AF018432.1:884..954,
AFD18432.1:1391..>1447)

FSogene="0D0OT™

Sproduct="dU0TFase"™

fnote="alternatively spliced; encodes nuclear form of the
protein™

Join (AF018429.1:1018..1172,560. .651, AF018431.1:1..45,
AFD18432.1:658..732, AF018432.1:884..954,
AF018432.1:1391..14497)

S gene="DIOT™




Ereiynon Twv AEEEWV-KAEIOIA OE HIO EUKOPUWTIKA
GenBank gicaywyn

MINAKAZ “FEATURES”

e To source TuRua deixvel yia to AF018430 611 BpiokeTal
OTO XPWHOOWMA 15 Kal TrO0 OUYKEKPIMEVA oTnv g21.1
KUTTOPOYEVETIKI TTEPIOXN)

e H A&En gene £x&l OKOTTO va TTEPIYPAYEI AETTTONEPWGS TNV
avakataokeunl Olapopwv MRNAs TTou Bpiokovral o€
OINPOPETIKEG EICAYWYES

e H AéEn mMRNA oxertifeTtalr pe Tov TPOTTO HPE TOV OTrOIoO N
GenBank avatrapioTavel TO EVAOAAAKTIKO HATIOHO

e EXxon — Trapéxel TAnpo@opisg yia Tnv akpifn 8éon tou
(MOVaOIKOU OTO CUYKEKPIMEVO TTAPADEIYHA) ECWVioU
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XpnoipotrolwvTag Tn Bdon deSopévwy yia cceee
e€aywyn YovISIOK®WYV TTANPOPOPIwV :E:E

e Eicayoupe tn di1evBuvon www.ncbi.nlm.nih.gov/entrez/

e A6 1O pEVOU TOU search emmiAéyoupe Gene
e [IAnkTpoypa@oupe DUT [gene] human [organism] oTo

redio for kal getd Tratape Go



http://www.ncbi.nlm.nih.gov/entrez/�

H eicaywyik oeAida Tou Entrez gene yia
TO avOpwtTivo yovido DUT

‘ Yl Enired Gene

All)atabases  PubMed  Nuclestde  Protem  Genome  Structure  OMIM PMC Joumnals  Books

Search Gene v for DUT[gene] human]organism] @ Clear | Save Search

Linis | Previewindex | History | Clpboard | Deis |
Displey - Summary v Show 20 v SotbyRelevance v Sendto v
AII:1\CL|"en:On|§,-" Genes Genomes. 1 | SHIP GeneVew. 1
{: DUT
Official Symbol DUT and Name: deaxyundine triphosphatase [Homo sapiens]
Other Aliases: FLJ20622 dUTPase
Other Designations: dUTP nucleatidohydrolase; dUTP pyrophosphatase: deoxyuriding 5'nphosphate nucleotidohydrolase
Chromosome; 15; Location; 1515-021 1
Annotation: Chromosome 15, NG_000015.9 (48623621 48635570)

MIN: 601266
(enelD: 1854




[MAnpPoQopIEC TNG EI0AYWYNG VIA TO
avOpwTTivo yovidio DUT

Bl Entrez Gene

All Databases

Search Gene

PubMed

Structure OMIM PMC

" Go || Clear | Save Search

Nucleatide Protein Genome Journals Books

* for DUT[gene] human[organism

| Lints | Previewtndex | History | Cipooara | Detais |

Display  Full Report

v Show [N v SotbyReleance - Sendto ~

All:1 \ Current Onty: 1 Genes Genomes: 1 | SNP GeneView: 1 &

1: DUT deoxyuridine triphosphatase [ Homo sapiens ]

GenelD: 1854

Summary

Official Symbol
Official Full Name

Primary source
See related
Gene fype
RefSeq status
Organism

Lineage

Also known as

Summary

fi Entrez Gene Home

?

outT
deoxyundine triphosphatase

HGNC: 3078
Ensembl:ENSG00000128951; HPRD:03165; MIM:601266

protein coding
REVIEWED
Homo sapiens

Eukaryota, Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae, Homo

dUTPase; FL120622; DUT

This gene encodes an essential enzyme of nucleotide metabolism. The encoded protein forms a ubiquitous, homotetrameric enzyme
that hydrolyzes dUTP to dUMP and pyrophosphate. This reaction serves two cellular purposes: providing a precursor (dUMP) for the
synthesis of thymine nucleotides needed for DNA replication, and limiting intracellular pools of dUTP. Elevated levels of dUTP lead to
increased incorporation of uracll into DNA, which induces extensive excision repair mediated by uracil glycosylase. This repair
process, resulting in the removal and reincorporation of dUTP, is self-defeating and leads to DNA fragmentation and cell death.
Alternative splicing of this gene leads to different isoforms that localize to either the mitochondrion or nucleus. A related
pseudogene is located on chromosome 19. [provided by RefSeq]

Summary

Genomic regions, transcripts.

Genomic context
Bibliography
Interactions

General gene information
General protein information

Reference Sequences
Related Sequences
Additional Links

¥V Links

(rder cDNA clone
BioSystems

CCDS

Conserved Domaing
Genome

GEO Profiles
HomoloGene

Map Viewer
Nucleotide

EST

OMIM

PubChem Compaound
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G0 to reference sequence detals Try our new Sequence Viewer
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To poypappa Ensembl

Eicdyoupe tn d1euBuvon www.ensembl.org/

NMardpe TO OUVOEOHO human OTTou HOg TrapoucialeTal Mia
OXNMATIKH TTEPIYPAP] OAWV TWV XPWHOCWHATWY apIOunMéva
a1TO TO HEYOAUTEPO TTPOG TO MIKPOTEPO

M1ropoUpE va €ETTIAESOUME OTTOIOVONTIOTE OPYAVIONO KAOWGS n
ogAida ival €101 SIAUMOPPWHEVN WOTE TTATWVTOS OTTOIOdNTTOTE
oUVvOEOoO avoiyel éva Kalvouplo Trapdbupo Trou oXeTieTal ME
auUTO TO OUVOEOHO

N0 TO CUYKEKPIMEVO TTOPADEIYHA ETTIAEYOUME TO XPWHOOWHA 15
EmiAéyoupe Gene atmréd To pull down menu

Eicdyoupe DUT oTto 1redio search Kol META TTATAME TO KOKKIVO
Go tedio
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To poypappa Ensembl

Search: All species

e.g. human gene

Browse a Genome

The Ensembl project produces genome dat!
this information freely available online

Click on a link below to go to the species’ h

Popular genomes (Log in to customize

Search Ensembl

All species
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15 Gene=s
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Chromosome Statistics

Length (bps): 100,338,915
Known Protein-coding Genes: 652
Novel Protein-coding Genes: 3
Pseudogene Genes: M
miRNA Genes: 73
rRNA Genes: 8
snRNA Genes: 44
snoRNA Genes: 97
Misc RNA Genes: 70
SNPs: 439,456




To poypappa Ensembl

H eméuevn mToAUTTAOKN TrapdocTOOn MOg Ogixvel Tn doun
KOl TO TTEPIEXOMEVO TOU Yyovidiou DUT og OIa@QOPETIKES
EUKPIVEIEG:

e OXNMATIKA ETICKOTTNON (EUpOg 1Mb)

e AetmrTopEPN €IKOVA (eUpog 10-Kbp)

e &IKOVA o€ gUpOG Baong (eupog 100-bp)
MaTtwvTtag PJE TO TTOVTIKI OAEG TIG TTEPIOXES TNG EIKOVAG
MITOPOUME VO ECETACOUHE OTTOINDNTTOTE XPWHOOWHMIKA
meploxn (MEXP! TO eTTiTTEdO TOU YyoVvidiou) Kal va TTAPOUME
TMANROOG TTANPOPOPIWY YIAa TNV EO0WTEPIKA OOMR, TIG
OIO(@OPETIKEG MOPYPES EKPPOONG TOU OUYKEKPIMEVOU
yovidiou Kal VO EKTIMACOUUE TIG ETTITITWOEIS TWV ATTAWYV
VOUKAEOTIOIKWYV TTOAUHOPPICHWYV HECO OE QUTO TO YoVvidlo




EoTialovrag oTo avlpwiTivo XpwHoowua 15
ME TO TTPOYpappa Ensembl

Chromosome 15: 39,106,650-39,206,650

chromosome 15

« Region overview
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q26.1

Region indetail help

Export image

Genomic alignments »
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To avlpwrTrivo yovidio TP53B51

Chromosome 15: 39,106,650-39,206,650
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Gene containing both Ensembl genebuild
transoripts and Hi@rana manual curation, see
article.
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To avlpwrTrivo yovidio TP53B51

Name TP538P1 (HGNC (curated))
Synonyms

CCDS
Gene type

536P1 p202 [Tc view all Ensembl genes linked to the name M]
This gene is a member of the Human CCDS set: CCDS100%6

Known pratein coding
Prediction Method Ger

& containing bath Ensembl genebuld transcripts and Havana manual curation, see article

Transcripts

12333 kb Forward strand me—
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B g 4 I
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Known protein coding Ensembl gene Know
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Known protein coding Vega gene

< TP538P1-002

Known protein coding Enszmbl/Havana merge transcript
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Knawn pratein coding EnsemblHavana merge tranacript

< TP53BP1-001
Knawn pratein coding EnsemblHavana merge transcript
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NeploooTepeg TTANPOoPopiES yia To TPS3B51
HE TN BonBsia Tou Ensembl

Approved Symbol + TP53BP1 Accession Numbers +
Approved Name + tumor protein ps3 binding protein 1 109477 GenBank EMBL |DDBJ  UCSC
HGNC ID+ HGNC-11999 Rat Genome Database D (mapped data supplied by RGD)+
Status + Approved RGD1308039
Chromosome + 15015921 EntrezGene D+
Previous Symbols + 7158 Map Viewer
Previous Names+ "tumor protein p53-binding protein, 1" CCDSIDs +
Aliases+ 53BP1,p202 CCDS10096.1
Name Aliases + Pubmed IDs +
Locus Type + gene with protein product 8016121,0748285
VEGA IDs +

Gene SymbolLinks OTTHUMGO0000059757 VEGA GeneView

Ensembl ID (mapped data supplied by Ensembl)+
GENATLAS GeneCardsGeneClinics/GeneTestsGoPubmed
ENSGO0000067369 Ensembl GeneView

HCOF  HinvDB Treefam Wwikigenes RefSeq (mappeddata supplied by NCBI)+

NM_001141980 GenBank | UCsC

605230 OMIM
UCSC ID (mapped data supplied by UCSC)+
uc001zrs 1 UCSC Index
UniProtID {mapped data supplied by UniProt) <

Q12888 UniProt




ZuvTaivia Tou yovidiou TP53B51

Synteny help
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ATTO TA AVOIKTA TTAQICIO AVAYVWONG OTIGC WPIMEG TTPWTEIVEG

e OI TPpWTEIVEG CTTAVIWG CUUTTEPIPEPOVTAI OTTWG Ba TTEPIPEVE KAVEIG
ME Bdon Tn HeTA@PACN TTOU BiVETAI ATTO TOUG UTTOAOYIOTEG

e O Adyog €ival 611 N aAucida TWV AUIVOLEWYV TPOTTOTTOIEITAI KATA TNV
TTOPEIA TNG TTPOG MIA WPIMN TTPWTEIVN

e To QmroTéAEOMA €ival OTI AKOMA KOI KATTOIEG ATTAEG PUOIKOXNHIKEG
I010TNTES TNG WPINNG TPWTEIVNG (MéyeBog, MOpIaKO Bdpog,
ICONAEKTPIKO onuEio) eival SUoKOAo va TTpoBAe@Bouv

e AuTH n TepiTTAOKN Oladikaocia Tng TPWTEIVIKAG WwWpPiNavong
OVOMACZETOlI META-METAPPACTIKA TpoTrotroinon (post translational

modification)




[MOavég TPOTTOTTOINCEIC TTOU CUVAVTWVTOI KATA
TN OIAPKEIO TNG TTPWTEIVIKAG WPIiNavong

mpwre6AuoN /

AicouA@1diIKoi > TPOTTOTrOIiNoN
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pepBPAvVN |

YAUKOOUAiwoN
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H Swissprot seicaywyn LALI

Alaipgital oTa £€§AG THAMATA:

e VEVIKWYV TTANPOPOPIWV

e BiIBAIOYpPAPIKWY TTANPOPOPIWV

e AEITOUPYIKWYV TTANPOPOPIWYV

e TOV TiVOKO ME TA XOUPAKTNPICTIKA
e TO TUAMO ME TNV aKoAouBia

v Elocdayoupe tn d1eUBuvon www.expasy.ch/sprot/

v TIANKTPOAOYOUME YIO TO CUYKEKPIMEVO TTAPADEIYMO TO SWiss-
Prot ID PO0533 oTo 1redio search

v Martdpe To KoupuTtri Go



http://www.expasy.ch/sprot/�

H Swissprot sicaywyn
Rwiee.?_r.qt
A Prdt Jledgebase

SUJISS}m_t Computer-annotated supplement to Swiss-Prot

Search SwissPotTEMBL + for @ |@|

The UniProt Knowledgebase consists of

+ UniProtKB/Swiss-Prot a curated protein sequence database which strives to provide a high level of annotation (such s the descripfion of the function of a protein, its domains structure, post-

franslational modifications, variants, &fc.), a minimal level of redundancy and high level of inteqration with other databases [More defails / References / Linking fo Swiss-Prot/ User manual / Recent
changes / Disclaimer].

+ UniProtKBITrEMBL, a computer-annotated supplement of Swiss-Prot that containg all the translations of EMBL nucleofide sequence entries not yet integrated in Swiss-Prot.

These databases are developed by the Swiss-Prot groups at SIB and at EBI.

UniProt Knowledgebase Release 15.4 consists of: > Swiss-Prot headines
UniProtKBISwiss-Prot Release 57.4 of 16-Jun-2009: 470369 entries (More statistics) S -
UniProtKBITrEMBL Release 40.4 of 16-Jun-2009: 8594382 entries (Wore statistics| SRR AL A AR e e,

Access fo the UniProt Knowledgebase

+ New UniProt web site **
+ UniProtkB Taxonamy browser

+ ViralZone - Portal fo viral UniProtB/Swiss-Prot entries "
+ BLAST similarity search

+ Refrieve a list of UniProtkB entries

+ Randomly refrieve a UniProtkB enfry

+ UniProtkB Sequence/Annotation Version Database
+ Swiss-Prot D tracker
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: g 1ot your

oy s i 0%, %, 5% ety Documes )| Ty o 3 Custonize Gy

e ongn - Pt st - Generl o (Commets| - Cologes - vy tacions - At rodet - Sequence o Feate) - egueces - R - Wb rshues - oo -ty
miometon-Reentdcumen




Ovopara Kal TTPoEAEUCT)

Reviewed, UniProtKB/Swiss-Prot P00533 (EGFR_HUMAN)
Last modified June 16, 2009. Version 148. | ) History...

» w Clusters with 100%, 90%, 50% identity | Documents (7) | L4 Third-party data | |5 Customize display

Mames and origin - Protein attributes - General annotation (Comments) - Ontologies - Binary interactions - Alten
information - Relevant documents

Protein names Recommended name:
Epidermal growth factor receptor
EC=27.10.1

Alternative name(s):
Receptor tyrosine-protein kinase ErbB-1

Gene names Name: EGFR
Synonyms: ERBB1

Organism Homo sapiens (Human)

Taxonomic identifier 9606 [NCBI)]

Taxonomic lineage Eukaryota » Metazoa » Chordata » Craniata » Vertebrata »
Homo




NiceZyme View of ENZYME: EC 2.7.10.1 SO

e O
ccepted Name

Receptor protein-tyrosing kinase.

lternative Name(s)
Receptor protein fyrosine kinase.

eaction catalysed
ATP +a [protein]-L-tyrosine <=> ADP + a [protein}-L-tyrosine phosphate
omment(s)
+ The receptor proteindyrosine kinases, which can be defined as having a transmembrane domain, are a large and diverse muttigene family found only in metazoans.
+ Inthe human genome, 58 receptor-ype protein-yrosine kinases have been identified and these are distributed into 20 subfamilies.
+ FomeryEC27.1.112
ross-references
PROSITE PDOCO0100
BRENDA 27101
EC2PDB 27101
PRIAM enzyme-specific profiles 27101
KEGG Ligand Database for Enzyme Nomenclature 27101
UBMB Enzyme Nomenclature 27101
IntEnz 27101

MEDLINE Find literature relating o 2.7.10.1

MetaCyc




NMPWTEIVIKA XOPAKTNPICTIKA = ZXOAIX

Sequence length
Sequence status
Sequence processing
Protein existence

Function

Catalytic activity
Subunitstructure

Subcellularlocation

Tissue specificity
Postranslational modification

Invalvementin disease
Miscellaneous

Sequence similarities

1210A4

Complete

The displayed sequenceis further processedinto a mature form,
Evidence at protein level

ReceptorforEGF, but also for other members ofthe EGF family, as TGF-alpha, amphiregulin, betacellulin, heparin-binding EGF-ike growth factor GP30 and
vacciniavirus growth factar. Is involvedinthe control of cell growth and differentiation. Phosphorylates MUCT in breast cancer cells andincreasesthe interaction of
MUC1 with C-GRC and CTNNB1/beta-catenin

Isofarm 2truncated isaform may act as an antagoniat
ATP +a [proteinHL4yrosine =ADP +a [protein-L4yrosine phosphate.

Binds RIPK1. CBL interacts with the autophospharylated Cerminaltail of the EGF receptar. Part of a complex with ERBB2 and either PIK3C2A or PIK3C2B. The
autophosphorylated forminteracts with PIK3C28, maybe indirectly. Interacts with PELPA. Binds MUCH:

Cellmembrang; Single-pass type | membrane protein,

Isoform 2; Secreted.

Ubiquitously expressed |soform 215 also expressedin ovarian cancers:
Phospharylation of Ser-693is partial and occurs only if Thr-693 s phosphorylated

Monoubiquitinated and palyubiquitinated upon EGF stimulation: which does not affecttyrosing kinase activity or signaling capacity but may play arole inlysosomal
targeting. Polyubiquitin linkage is mainlythrough ‘Lys-63' butlinkage through Lys<48" Lys-11"and 'Lys-29"also oceur,

Defects in EGFR are associated with lung cancer [MIE211980]

Binding of EGF to the receptorleads to dimerization, internalization ofthe EGF{eceptor compley, induction ofthe tyrosine kinase activity, stimulation of cell DNA
synthesis, and cell proliferation.

Belongs tothe protein kinase superfamily. Tyr protein kinase family, EGF receptor subfamily,
(Contains 1 protein kinase domain.
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NPWTEIVIKA XOPAKTNPICTIKA = ZXOAIN eceo
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e FUNCTION — utrodoxéag tou EGF, euTTAEKOMEVOG OTOV €EAEYXO
TNG KUTTOPIKAG AVATTTUSNG

e CATALYTIC ACTIVITY — TPWTEIVIK) KIvaon (HETOQEPEI
PWOPOPIKA YKPOUTT a1mrd uUWnAd evepyelaka Hoépla o€
OUYKEKPIMEVA UTTOCTPWHMATA) TUPOCIVNG

o SUBUNIT — dAAEG TTPWTEIVEG ME TIG OTTOIEG OXNMATI(El CUMTTAOKA

e SUBCELLULAR LOCATION — rpWwTEivn KUTTAPIKNG HEMPBPAVNG

e PTM — AioTa a1TO6 TPOTTOTTOINCEIG

e DISEASE — artéAeieg otnv EGFR gutrAékovTtal otn dnuioupyia
KOPKIiVOU TOU TTveEUHOVO

e MISCELLANEQOUS — trepiypa@r Tou HOPIOKOU PNXOVICHMOU TTOU
OXETI(eTAI ME TN AEITOUPYIO TNG TTPWTEIVNG
SIMILARITY — pe adAAeg akoAouBieg Tng TrpwTEivng EGF
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Ksywords
Biclogical process

Cellular component

Cellular component
Coding sequence diversity Alternative splicing
Polymeorphism
Disease Disease mutation

Domain

Transmembrane

Ligand ATP-kinding
Mudlectide-binding
Malecular function Anti-oncogens
Kinase
Receptor
Transferase

Tyrosine-protein kinase

Disulfide bond Maolecular function
Glycoprotein
Isopeptide bond
Phosphoprotein
Ukl conjugation
Technical term A0-structure
Direct protein sequencing

Gens Ontoiogy (€0} idermal growth factor receptor activity
Biclogical process ivati o ivity i i ; W -

identical protein binding

hetercdimerization activity
protein phosphatase binding




EVOAAOGKTIKA TTPOIOVTA - |ICOMOPPES

This entry describes 4 isoforms produced by alternative splicing. [Align] [Select]
Isoform 1 (identifier: P00533-1)

Also known as: p170;

This isoform has been chosen as the ‘canonical’ sequence. All positional information in this entry refers ta it

Isoform 2 (identifier: P00533-2)
Also known as: p60; Truncated; TEGFR;

The sequence of this isoform differs from the canonical sequence as follows:
404-405. FL - LS
406-1210: Missing.

Isoform 3 (identifier: P00533-3)
Also known as: p110;

The sequence of this isoform differs from the canonical sequence as follows:
628-705: CTGPGLEGCP.. GEAPNQALLR — PGNESLKAML...SVITASSCH
706-1210: Missing.

Isoform 4 (identifier: P00533-4)
The sequence of this isoform differs from the canonical sequence as follows:

628-626:C - S
629-1210: Missing.
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Molecule processing

Signal peptide
Chain

Regions
Topological domain 25— 6545
646 — 668
669 —1210
Repeat 55— 300
Repeat 90— 600

Domain 1
71

Transmembrane

Topological domain

2—979
Mucleotide binding 8—726

Compositional bias 1025 —1071

Active site
Binding site
Site

Amino acid modifications

Modified residue

aj}
=)
La oo

gl
w

Modified residue

apl
[{a}
n

Modified residue

n

[

Modified residue
Modified residue

0w =
I
o

=]

Modified residue

Modified residue

[T R la ]
[{a I U
W = 0

Modified residue

1]
[ 1]
n

Modified residue

b | = b | b | b | b =k | =k | =k

Epidermal growth factorreceptar

Extracellulat ===

Cytoplasmic === |
Approximate
Approximate

FProtein kinase

ATP [Ersi==]

Ser-ich

Proton acceptor[si=— == |
ATP [Ersmie=]
Importantforinteraction with PIK3CZB

Phosphothreonine; by PKC
Phosphothreonine
Phosphoserina
Phosphothreonine
Phosphotyrosine
Phosphotyrosine
Phosphoserina
Phosphothreonine
Phosphoserina
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Glycosylation 56 1 N-inked (GlcMAC_ ) (complex); atypical; partial
Glycosylation 128 1 N-inked (GIcMAC..}

Glycosylation 175 1 N-linked (GlcMAC__)
Disulfide bond 31 «— 58

Disulfide bond 157 «— 187

Disulfide bond 190 «— 199
Cross-link 716 Glycyl lysine isopeptide (Lys-Gly) (interchain with G-Cter in ubiquitin)
Cross-link 737 Glycyl lysine isopeptide (Lys-Gly) (interchain with G-Cter in ubiquitin)
Cross-link 754 Glycyl lysine isopeptide {Lys-Gly) (interchain with G-Cter in ubiquitin)

Matural variations

Alternative sequence 404 — 405 FL — LS in isoform 2.
Alternative sequence 406 — 1210 Missing in isoform 2.
Aldternative sequence 628 — 705 CTGRPG.. QALLR — PGHNESLKAMLFCLFKLSSCN QSHNDGSWSHQSGSPAAQESC
LSWIPSLLPSEFQLGWGGCS HLHAWPSASWVIITASSCH in isoform 2.

C — S inisoform 4.

Alternative sequence 629 — 1210 Missing in isoform 4.

Alternative sequence TOS — 1210 Missing in isoform 3.

Matural variant 98 R — Q. dbSNP rs1 7289589

Matural variant 266 P — R:dbSNP rs1 7336639

Matural variant 521 R — K dbSMNP rs2227983.

Experimental info

Alternative sequence 528

Mutagenesis Y — F: 50% decrease in interaction with PIK3C2B. 65% decrease in interaction with PIK3C2B; whe

associated with F-1197_ Abolishes interaction with PIK3C2B; when associated with F-1197 and F-
1092.

Mutagenesis Y — F: No change in interaction with PIK3C2B. Abolishes interaction with PIK3C2B; when
associated with F-1197 and F-1016.

Secondary structure

Helix Strand Tumn

Details
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e SIGNAL — Ta apivoééa 1-24 atroteAouv £va TTETTTiIOI0 OAMAVONG
e CHAIN — n wpipn TeTIdIKN aAucida (até 25-1210)

e TOPO_DOM — TOoTrOoAOYIKO TrEdiO TTOU dEIXVEI TTOIO TTEPIOXN TNG
akoAouBiag oxeTifeTar HE OTI OCUMPBaAivEl EEWKUTTAPIKA N
EVOOKUTTOPIKA

e TRANSMEM - T1a aMIvoééa 646-668 atmoTeAouv TRV
TPAVOHUEMBPAVIKA TTEPIOXK) TNG TTPWTEIVNG

e DOMAIN — Ta apivoééa 669-1210 deixvouv éva aAAo tredio. Eivail
OAa EVOOKUTTAPIKA

e BINDING — 10 akpIfég onueio rpoocdeong Be To ATP

e ACT _SITE — Ta VOUMEPO OAVOPEPOUV TA OAMIVOEEQ TTOU
EMTTAEKOVTOI OTN OpACTNPIOTNTA TOU EVCUMOU

COMPBIAS — Ttrepioxy TTAoUCIa O€ KATTOIO OUYKEKpPIMEVO/Q
. OMIVOSU
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430
ENLEITRGET

490
FGT SGQETKT

550
LLEGEPREFV

610
GENNTLVWEY

670
ALGIGLFMERR

730
GAFGTWVYEGL

790
CLTSTVQLIT

850
RNVILVET PQH

910
GVIVWELMTF

440
KQHGQFSLAV

500
ISHNRGENSCK

560
ENSECIQCHP

620
ADAGHVCHLC

620
RHIVRKRTLR

740
WIPEGEEVET

800
QLMPFGCLLD

860
VEITDFGLAK

920
GSKPYDGIPL

450
VSLNITSLGL

510
ATGQVCHALC

570
ECLEQAMNTT

630
HPNCTYGCTG

690
RLLOERELVE
EVAIKELRER

810
YVREHKDNIG

870

LIL.GAEEFKEYH

930
SEISSILEEG

460
RSLEEISDGD

520
SPEGCWGPEP

580
CTGRGPDNCI

640
PGLEGCETHG

700
PLTPSGELPH

760

TS5PEANKFETL

SQYLLNWCVQ

==
(=Y =]

AFGGEVEIEW

540
ERLPQPEICT

470
VIISGHENLC

530
ROCVSCRNVS

520
QCAHYIDGEH

650
PEIPSTIATGM

DE&YWVHMASWVD

830
IAKGMNYLED

8490
MALESILHRI

950
TOVYMIMVEC

480
YANT INWKEL

540
RGRECVDECH

600
CVETCPAGVH

660
VGALLLLLVV

720
EFEEIEVLGS

780

HPFHVCRLLGT

840
RELVHRDLAR

500
YTHQSDVWSY

960
WMIDADSRPK
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790
CLTSTVQLIT

850
RNVLVKT PQH

910
GVTVWELMTF

970
FRELITEFSK

1030
QGFFSSPSTS

1030
SIDDTFLEVE

1150
TVQPTCVNST

1210
APQSSEFIGA

800
QLMPFGCLLD

860
VKITDFGLAK

220
GSKPYDGIPA

380
MARDPQRYLV

1040
RTPLLSSLSA

1100
EYINQSVEER

1160
FDSPAHWAQK

810
YVREHKDNIG

870

LLGAEEFKEYH

330
SEISSILEKG

390
IQGDERMHLE

1050
TSNNSTVACT

1110
PAGSVQNEVY

1170
GSHQISLDNE

820

SQYLLHNWCVD

O}
[ L]

AFGGEVEIKW

240
ERLPQEPICT

1000
SPTDSNFYE

1060
DRNGLQSCPI

1120
HNQPLNPAPS

1180
DYQQDFFEEE

830
IAKGMNYLED

820
MALESILHRI

350
IDVYMIMVEC

10
D DDA

1070
KEDSFLQRYS

1130
RDPHYQDPHS

1130
AKPNGIFKGS

840
RRLVHEDLAZ

300
YTHQSDVWSY

360
WMIDADSREK

1020
VDADEYLIPQ

1080
SDETGALTED

1140
TAVGNPEYLN

1200
TAENAEYLEV
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MOD_RES — 1a voUpepa OEiXVOUV TA AMIVOEA TTOU UTTOKEIVTAI
PWOPOoPUAiwoN

DISULPHID — Tta voUuegpa Ocgixvouv (euydplia KUOTEIVNG TTOU
oxnuartifouv OEOUO OTNV WPINN TTPWTEIVN

VARIANT — 10 1redio autd dcixvel apaAAayn tng akoAouBiag
NG EGFR 1rpwT€ivng (01 TTEPICCOTEPEG £XOUV OUOCXETIOTEI ME
TNV ENPAVIOT TOU KAPKIVOU TOU TTVEUMOVA)

MUTAGEN — 10 1T€dio auTO XPNOIMOTTOIEITAI YIO VO KATAYPAWEI
TIG aAAaYyEG OTNV OKOAOUBia TNG TTPWTEIVNG OI OTToieg £XOUV
g1o0ax0ei TTEIPAMATIKA

CONFLICT — &¢ixvel TIG atTOKAICEIS TTOU UTTAPXOUV O DIAPOPES
TNYEG TNG TIPWTEIVIKAG aKoAouBiag, OnAadny AdBn n
TTOAUHOP@PICHOUG
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2Xe0100M0C PCR eKKIVNTWV

glocayoupe Tn d1eVBuvon www.biotools.umassmed.edu

Primer3Manager Help

Primer3Plus

pick primers from a DNA sequence About Source Code

Select primer pairs to detect the given template sequence. Optionally targets and Pick Primers ] | Reset Form |

M Detection included/excluded regions can be specified

Main General Settings Advanced Settings Internal Oligo Penalty Weights Sequence Quality

Sequence Id:
Paste source sequence below Or upload sequence file: [ Browse.. | | Upload File

Mark selected region: |E| |E| |E| | Clear | Save Sequence

Exchided Regions:
Targets:
Included Region:

V| Pick left primer Pick hybridization probe /| Pick right primer or use right primer
or use left primer below. (internal oligo) or use oligo below. below (5'->3" on opposite strand).




AvaAuon cuvBeonc DNA

www.genomatix.de/cgi-bin/tools/tools.pl.

Inspecting sequence AA03518 [U03518] (1 - 237):

[DMA] [Aspergillus awamori internal transcribed spacer 1 (ITS1) and 185 rRMNA and 5.85 rRNA genes, partial sequence.]

Base-Content:
The AT-content of this sequence is 39.24%, the GC-content 60.76%, others: 0.00%

Di-Mucleotides:
Mono-Nucleotides:

second nucleotide
in bps

Tri-Nucleotides:

second/third nucleotide

cT GA GC GG GT




Genome scan

genes.mit.edu/genomescan/
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GenomeScan predicted genes in sequence gb

Key: [ [ ]
Intemal Termminal Single-Exan

Predicied Annotaad BLASTX 3 Exon Exon Gene
Exon Exon Hit Hit

—+—H1Hib

Lew v b vy B v v b b v b vt v b vt v s b vt v s b v b v v b et v v by v w1 a0 | kb
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BLAST Assembled Genomes

Choose a species genome to search, or listall genomic BLAST databases.

Human Oryza sativa

Mouse Bos taurus

Rat Daioc rerio

Arabidopsis thaliana Drosophila melanogastier

Basic BLAST

Choose a BLAST program to run.

Search a nucleotide databasze u=ing a nucleotide guery

nucleotide blast ; ! h
Algorithms: blastn, megablast, discontiguous megablast

Search protein database uzing a protein guery
Algorithms blastp, psi-blast, phi-blast

protein blast
blastx Search protein databasze uzing a translated nucleotide guery

tbhlastn Search translated nucleotide database using a protein guery

thlastx Search translated nucleotide database using a translated nucleotide query

Speciaized BLAST

Choose a type of specialized search (or database name in parentheses.}

o
=]
(=]
=]
o
(=]
=]
o
]
[=]
(=]
=]

Make specific primers with Primer-BLAST

Search trace archives

Find conserved domains in your seguence (cds)

Find seguences with similar conserved domain architecture (cdart)
Search seguences that have gene expression profiles (GEO )
Search immunoglobulins (IgBLAST)

Search for SHPs (snp)

Screen segquence for vector contamination (vecscreen)
Adign-bw o focmerel seguences- ieing BLAST (2= eq)

Search protein or nucleotide targets in PubChem BioAssay
Search SRA transcript libraries

Constraint Based Protein Multiple Alignment Tool

Gallus gallus
Pan trogiodytes
Microbes

Apis mellifera




. BLASTP programs search protein databases using 2 protein query. mors..
EnterQuery Sequence

Enter accession number, gi, or FASTA sequence &) Clear Query submnge &

z0a4g]
From

To

Or, upload file
Job Title
Ent soviptive title for yo

Align twoor more sequences &

Choose Search Set

Database Non-redundant protei sequences (ir) v iy

Organism

Program Selection
Algorithm 9 blastp (proten-protein BLAST)
PSLBLAST (Position-Specific terated BLAST)

PHI-BLAST (Pattern Hit Itiated BLAST)

BLAST Search database nrusing Blastp [protein-protein BLAST)

Show results inanew window




Graphic Summary

¥ Show Conserved Domains

BQucry 3cq,

Specific hits

Superfanilies

Putative conserved domains have been detected, click on the image below for detailed results.
1 200 ] 4 S0 BN

FHRLANR binding wida jp L RMADMA bincdra cita g P divacizabise cids
FRADMA Bidncdra cita g L PPN ddrarizazien cits
IR dire)ization a:be 4 PROGORD bivadcs aibe g 4
RRH direrization ::L:J

RRM superfanily !I‘I :unrrmii !I‘I :unrrmii !rl superfomily

Distribution of 228 Blast Hits on the Query Sequence &

Color key for alignment scores
<40 40-50 80-200 >=200

| | | | | |
100 200 300 400 500 600




Descriptions

Score E

Sequences producing significant alignments: {(Bits) Value

L]
L]

nacleclin [Mus masculus] >gil|la2s

BecHame: Full=-Mucleclin; AltMName:
BecHame: Full=Nucleclin; AltHame:
RecHams: Full=Nucleclin

BEecHame: Full=NMNucleolin:; AltHName:
BEecHame: Full=NMNucleolin:; AltHName:
BEecHame: Full=NMNucleolin:; AltHName:
BEecHame: Full=MNucleclin
BecHame: Full=Polvadenvlate-binding p...
RecHams: Full=Polyvadenvlate-binding pr...
RecHams: Full=Polyvadenvlate-binding pr...
FecHame:
BecHame: Full=Polyadenvyvlate-binding pro...
BecHame: Full=Polvadenvlate-binding p...

E43 3D v

Full=F...
Full...

| =IO R}

T T e
[y

Full...
Full...
Full...
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=]

=] | |l

[ I 8
[RER]]

)]

o k=
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L]

Full=Polvyvadenvlate-binding pr...
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BecHame :

RecHame :
BecHame :

(SRR el

BecHame :

BecHame :
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BecHame :
RecHame :
BecHame :
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BecHame :
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BecHame :
RecHame :
BecHame :
RecHame :

1 BecHame:

=] |0 | R

MATTMATT

BecHame :

-

D [0 [ [0

BecHame :
BecHame :
RecHame :
BecHame :
BecHame :
BecHame :

BecHame :

BecHame :

Full=Polvadenvlate-binding p...
Full=Folyvadenylate-binding pr...
Full=Polvadenvlate-binding p...
Full=Polvadenvlate-binding p...
Full=Polvadenvlate-binding p...
Full=Polvadenvlate-binding pr...
Full=Polvyvadenylate-binding pr...
Full=Polvadenvlate-binding p...
Full=Polyvadenvlate-binding pr...
Full=Polvadenvlate-binding p...
Full=Polvadenvlate-binding pr...

Full=Nuclear and cytoplasmic

Full=FPolvadenvlate-binding pr.::
Full=Polvyvadenylate-binding pr...

Full=Polvadenvlate-binding p...

Full=Polvadenvlate-binding p...
Full=Polvadenvlate-binding pr...
Full=Polvyvadenvlate-binding pr...
Full=Polvadenvlate-binding pr...

Full=Polvadenvlate-binding pr...
Full=Polvadenvlate-binding pr...

Full=Embrvonic polvadenvlate-—...
Full=Embryvonic polvadenvlate...
Full=Polvadenvlate-binding p...

o 00 o= OF R R RY = 1D R
|
[T 5 T L T T % T % S I o

L]

RER ARARRARRRARR RA

0]o]o)



a

BeclName:
RecHame :

Reclame :
BecName:
RecHame :
RecHame :
BecHName :
BecHName :
BecHName :
BeclName:
BeclName:

Recllame :

Full=Folvadenvlate-binding pr...
Full=Polyvadenvlate-binding pr...
Full=Folyadenylate-binding p...
Full=Folvadenvlate-binding pr...
Full=Folyvadenvlate-binding pr...
Full=Folyvadenvlate-binding pr...
Full=Polvadenvlate-binding pr...
Full=Polvadenvlate-binding pr...
Full=Polvadenvlate-binding pr...
Full=Folvadenvlate-binding pr...
Full=Folvadenvlate-binding pr...
Full=Folyadenylate-binding p...
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BecName:
BecHName :
BecHName :

RecMName :

RecHame :

Reclame :
BeclName:

Recllame :

BeclName:
BecHame:

Recllame :

Full=Muclear lcocalization sedq...
Full=33 kDa rikbonuclecproCeil...
Full=28% kDa rikbonuclecproCeil...

Full=Polyvadenylate-kbinding p...
Full=Polyvadenvlate-binding pr...

Full=Frobable polyvadenylate—...
Full=Frokalle RNA-binding pr...

Full=Frotein gard

Full=Folvadenvlate-kbinding p...

Full=Mucleclar proteimn 13

Full=Tncharacterized BENA-bind...

BecHame :
RecHName:
BecHName :
T BecHame:
RecHams: Full=Heterocgeneous nuclear ribo...
BecHame:

Full=Heterogeneous nuclear ri...

Full=Heterogeneous

naclear ri...

Full=Heterogeneous nuclear ri...

Full=Heterogeneous nuclear ri...

|k

Full=Heterocgeneous nuclear Iri...
BReclMame: Full=Heterogeneous nuclear ITi...

RecHlames: Full=Heterocgeneous nuclear ribo...
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Full=Heterogeneous nuclear ri...
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Full=Heterogeneous nuclear ri...
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BLAST Assembled Genomes

Choose a species genome to search, or listall genomic BLAST databases.

Human Oryza sativa

Mouse Bos taurus

Rat Daioc rerio

Arabidopsis thaliana Drosophila melanogastier

Basic BLAST

Choose a BLAST program to run.

Search a nucleotide databasze u=ing a nucleotide guery

nucleotide blast ; ! h
Algorithms: blastn, megablast, discontiguous megablast

Search protein database uzing a protein guery
Algorithms blastp, psi-blast, phi-blast

protein blast
blastx Search protein databasze uzing a translated nucleotide guery

tbhlastn Search translated nucleotide database using a protein guery

thlastx Search translated nucleotide database using a translated nucleotide query

Speciaized BLAST

Choose a type of specialized search (or database name in parentheses.}

o
=]
(=]
=]
o
(=]
=]
o
]
[=]
(=]
=]

Make specific primers with Primer-BLAST

Search trace archives

Find conserved domains in your seguence (cds)

Find seguences with similar conserved domain architecture (cdart)
Search seguences that have gene expression profiles (GEO )
Search immunoglobulins (IgBLAST)

Search for SHPs (snp)

Screen segquence for vector contamination (vecscreen)
Adign-bw o focmerel seguences- ieing BLAST (2= eq)

Search protein or nucleotide targets in PubChem BioAssay
Search SRA transcript libraries

Constraint Based Protein Multiple Alignment Tool

Gallus gallus
Pan trogiodytes
Microbes

Apis mellifera




. BLASTP programs search protein databases using 2 protein query. mors..
EnterQuery Sequence

Enter accession number, gi, or FASTA sequence &) Clear Query submnge &

z0a4g]
From

To

Or, upload file
Job Title
Ent soviptive title for yo

Align twoor more sequences &

Choose Search Set
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Graphic Summary

¥ Show Conserved Domains

BQucry 3cq,

Specific hits

Superfanilies

Putative conserved domains have been detected, click on the image below for detailed results.
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Descriptions

Score E

Sequences producing significant alignments: {(Bits) Value
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nacleclin [Mus masculus] >gil|la2s

BecHame: Full=-Mucleclin; AltMName:
BecHame: Full=Nucleclin; AltHame:
RecHams: Full=Nucleclin

BEecHame: Full=NMNucleolin:; AltHName:
BEecHame: Full=NMNucleolin:; AltHName:
BEecHame: Full=NMNucleolin:; AltHName:
BEecHame: Full=MNucleclin
BecHame: Full=Polvadenvlate-binding p...
RecHams: Full=Polyvadenvlate-binding pr...
RecHams: Full=Polyvadenvlate-binding pr...
FecHame:
BecHame: Full=Polyadenvyvlate-binding pro...
BecHame: Full=Polvadenvlate-binding p...
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Full=Polvyvadenvlate-binding pr...
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BecHame :
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BecHame :
BecHame :
RecHame :
BecHame :
BecHame :
BecHame :

BecHame :

BecHame :

Full=Polvadenvlate-binding p...
Full=Folyvadenylate-binding pr...
Full=Polvadenvlate-binding p...
Full=Polvadenvlate-binding p...
Full=Polvadenvlate-binding p...
Full=Polvadenvlate-binding pr...
Full=Polvyvadenylate-binding pr...
Full=Polvadenvlate-binding p...
Full=Polyvadenvlate-binding pr...
Full=Polvadenvlate-binding p...
Full=Polvadenvlate-binding pr...

Full=Nuclear and cytoplasmic

Full=FPolvadenvlate-binding pr.::
Full=Polvyvadenylate-binding pr...

Full=Polvadenvlate-binding p...

Full=Polvadenvlate-binding p...
Full=Polvadenvlate-binding pr...
Full=Polvyvadenvlate-binding pr...
Full=Polvadenvlate-binding pr...

Full=Polvadenvlate-binding pr...
Full=Polvadenvlate-binding pr...

Full=Embrvonic polvadenvlate-—...
Full=Embryvonic polvadenvlate...
Full=Polvadenvlate-binding p...
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BeclName:
RecHame :

Reclame :
BecName:
RecHame :
RecHame :
BecHName :
BecHName :
BecHName :
BeclName:
BeclName:

Recllame :

Full=Folvadenvlate-binding pr...
Full=Polyvadenvlate-binding pr...
Full=Folyadenylate-binding p...
Full=Folvadenvlate-binding pr...
Full=Folyvadenvlate-binding pr...
Full=Folyvadenvlate-binding pr...
Full=Polvadenvlate-binding pr...
Full=Polvadenvlate-binding pr...
Full=Polvadenvlate-binding pr...
Full=Folvadenvlate-binding pr...
Full=Folvadenvlate-binding pr...
Full=Folyadenylate-binding p...
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BecName:
BecHName :
BecHName :

RecMName :

RecHame :

Reclame :
BeclName:

Recllame :

BeclName:
BecHame:

Recllame :

Full=Muclear lcocalization sedq...
Full=33 kDa rikbonuclecproCeil...
Full=28% kDa rikbonuclecproCeil...

Full=Polyvadenylate-kbinding p...
Full=Polyvadenvlate-binding pr...

Full=Frobable polyvadenylate—...
Full=Frokalle RNA-binding pr...

Full=Frotein gard

Full=Folvadenvlate-kbinding p...

Full=Mucleclar proteimn 13

Full=Tncharacterized BENA-bind...

BecHame :
RecHName:
BecHName :
T BecHame:
RecHams: Full=Heterocgeneous nuclear ribo...
BecHame:

Full=Heterogeneous nuclear ri...

Full=Heterogeneous

naclear ri...

Full=Heterogeneous nuclear ri...

Full=Heterogeneous nuclear ri...

|k

Full=Heterocgeneous nuclear Iri...
BReclMame: Full=Heterogeneous nuclear ITi...

RecHlames: Full=Heterocgeneous nuclear ribo...
Recllame :

BecHName :
Reclame :

BecName:

RecMName :
Recllame :

BecName:

RecHame :
RecMName :
RecHame :
RecHame :
RecHame :

BecHName :

Full=Heterogeneous nuclear ri...

Full=Heterogeneolus MUCledlr ...
Full=Putatiwve hetercgenecus

Full=Heterogeneous nuclear ri...
Full=Cold-inducikle BEMA-kind. ..
Full=Cold-inducikle BEMNA-bind. ..
Full=Heterogeneous nuclear ri...
Full=Flvwcine—-rich BNA-bRinding...
Full=Heterogeneous nuclear Fr...
Full=Flvwcine—-rich BNA-bRinding...
Full=Heterogeneous nuclear ri...
Full=Flvycine—-rich RNA-binding...
Full=Heterogeneous nuclear ri...
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4 ch.EMBnet.org

Services

Basic BLAST Advanced BLAST

Basic BLAST

Usage: Choose the the suitable BLAST program and database for yvour query
sequence. Paste your sequence in one of the supported formats into the sequence
field below and press the "Run BLAST" button. Don't forget your e-mail address, so
that we can send you the results in case of traffic jam...

Malce sure that the format button (next to the sequence field) shows the correct
format .

See also our BLAST database description.

Please select the blast -
programs: = Frogram

Please select the
database:

DMa databases Please select

@ Protein databases Please select

¥ Gapped alignment blosum&2
on/off

7| BLAST filter on/off SwissProt ID or AC ~ gelect format

* Salect matrix

| Graphic output on/off Query title {option)

Paste your segquence P-:‘-El&-:'-5| =
here:

{or ID or accession

number)

E-mail address
HTML

[ Fun BLAST ]| Clear form
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Seguences producing significant alignments:

(Mol ) RecHams=s: Full=HNucleclin; Hl1tMName: Fuall.
Ncl) REecHame: Full=Hucleolin:; AltHamse: Full=FP.
(HCL ) RecHam= Full=Nucleolin, AltMHMame: Full.
(HMCL ) RecHams= Full=NHNucleaolin; [Macaca fascic.
(HCL ) RecHam= Full=Nucleolin, AltMHMame: Full.
(HNCL ) RecHNam= Full=Nucleaolin; [Pongo abeliil]
(MCL ) RecHame Full=Nuclecalin; AltMHame: Full.
(necl))RecHName: Full—HNHucleolin, AltName: Fuoall.

[ (PAR]1 ) RecHName: Full=Polvadenwvlate-binding p.
I|Eé3E4 HJY‘ (PAEPCY ) RecHame: Full=Polvadenvlate—-bindin.
EnEE ¥ELST (PAE]l)RecHamse: Full—FPolyvadenvlate—-binding p.
BP3 HIOMAN (PABPC3)RecHMame: Full=Polwvadenvlate-bindin.
(Fabpcl ) RecHame : Full—FPolvadenwyvlate—-binding .
I. (PABR]1 ) RecMamse: Full=Polvadenvlate-bhbinding p.
CHAEE (PABPCl)EREecHamese: Full=Polvadenvlate-—-bindin.
HOHMAEN (PABPCL ) RecHame Full—=FPolyvadenylate—-bindin.
BOWIK (PABPC] ) RecHMNams= Full=Polvadenyvlate-bindin.
MOUOSE (Pabpcl)RecHame: Full—Polwyvadenylate—bindin.
XENILL (pabpcl-B)RecHName: Full=Polvadenyvlate-bind.
DEEBHLN (PABl)RecMHMame: Full=Polyvadenvyvlate-binding p.
(PAE]l )} RecHame: Full—FPolvadenwyvlate—-binding p.
(PAR]1 ) RecHName: Full=Polvadenwvlate-binding p.
(pabpcl -4y RecHame: Full=Polvadenvyvlate-—-bind.
(PABZ ) RecHame : Full—FPolwyvadenylate—-binding .
(pakbl ) RecHame: Full=Polvadenwvlate-binding p.
(PAE]l )} RecHame: Full—FPolvadenwyvlate—-binding p.
(epabp—B) RecHName: Full=FEmbryvonic polyvadeny.
(epabp ) RecHames: Full=Embryonic polyvadenylat.
(HSR1l ) RecHame: Full—Nuclear localization Se.
(PAR]1 ) RecHName: Full=Polvadenwvlate-binding p.
(epabp—A) RecHame: Full—Embryvonic polyvadeny.
IROME (pAbpnr) RecHName: Full=Polvadenyvlate-binding p.
EICETO (PAB1l ) RecMame: Full=Polyvadenyvlate-binding p.
1 DICDTI (pabpcli)RecHame Full—=FPolwvadenyvlate—bindi .
HITM AT (PABPCII.) RecHams Full=Polwvadenvliate-bhindi .
3E5 CHEY (PABPCS)RecHame Full=Polvadenvyvlate—-bindin.
sp | E&0O0O49 L\ BEPS PONTER (PABPCS) RecHame Full—=FPolyvadenylate—-bindin.
sp | Q7. B2 B CHTT (PABPCS) RecHame Full=Paolyadenylate—-bindin.
=sp | Bb Wﬁﬂ’lEr?ES HYLLEL (PABPCS)  RecHame Full—=FPolyvadenylate—-bindin.
splﬁﬁﬁEJﬂlFrqES HUF‘W (PABPCS ) RecMNams= Full=Polvadenyvlate-bindin.
splE ORI (PAEBPCS) Reclame Full=Polyvadenyvlate—-bindin.
(PAE]l )} RecHame: Full—FPolvadenwyvlate—-binding p.
PABS) RecHame : Full=Paoalvadenyvlate—-binding

w | | |

=l | (00|

= = e =

m|3¢|nmlqw:me|‘M|

3]
9
=
3]
5

=] (00|22

rnn'llijleJUJmmmmmmmmmmmm
o]

mLMWW*wjlhT'wlMWlelelMWLMWlelM

=D |ﬁ5~1ﬁ1—“

sp | Qa2
o | B&00OS50

I'I'I
3
| i

r|'|r|'|l'|'|r|'|mmlljm"ll]ll]mmmmmmmmmI'|'|r|'|l1'|l'|'|r|'|l'|'|

0o wwWwww oW
o=] 0O Co 00 o 0o ch 0o WWwmindm

o oot m i m




cHame: Full=tlucleclin; &1 ctHame: Full=FProtceimn T=Z3
1 E.v:lenlin Mus mnasculuas]

| mucleclin [Mus maosculus] (Over 10 Pulklded limka)

Score = 123793 bits (2539 ), Expect = 0.0, Method: Compositional matrix adjust.
Identities = 707707 (L00%), Positiwves = 707707 (L00%), Caps = 0707 (0%)
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1 My LA THEE R M PP D EVEE D SEDEEM S E D E DD S SCEEEVWVV I DDEECEERTITE
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CDuaery Z471 E DY DDEDDY PUVELLPEFREFEEEMTITEOEEL PERFEFEQE
DDEDDLY PUERE LA P CERERFFEMTEODEELDPELFEEQEW
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Duery 201 ECSEPRP T IPFHNLFIGCHLMNPHNESVHELEFATSELFAFRNDLAVUVDUVERETCITHNEEFEY VDFESOLE
ESEP T IPFNLEFIGHN LN PHNESVHELEFA T SELFARENDLAEVVDVRETEITHNREFEYVDEFESRE
Sbkjct 301 ESSEPF I ITPFHLFIGHNLMNPHESVHELEFATSELFAFRFNDLAWVUVDUVETCETITHNREEFEY VDFESAE

Puery 2ZIel DLEFRALELTELEVEIFGHNE IKLERPRCRDSEEVREALRTLIL.ARKMNLSEFNITEDELEEVEFEDAME
DLEFATL.EL.TGELEVEFENE IFLEREPECEREDSERVRELA L R T LIL.A RN LS FN I TEDELEEVEFEDRME
Sbjct 26l DLEFRALELTELEVIGHNE IKLERKPFRCRDSFEREVELOR T LILAKMNLSFNITEDELEEVEFEDAME

CDuery 421 IRLVSODMN=FSEEIAY ITEFESEADAREFRNLEEFROGEAETIDM=RSVSLY Y ITGCEREOROERTEETS
IRLVSODER SFEIAY TEFRESESDDRERMNIT. KO T =R S VS LY ¥ TEERERDRODERTER TS
Sbkjcoct 421 IRLVSODM=ESEEIAY TEFRESEARDAERMNLEERCGEAE TN RSVS LYY TEERCSODROERTEETS

Puery 4281 THWSEESEILVLSHLSYSARTEETI. WEFEFRATFIEKVEONPFHCE PEEYARFIEFASFEDREED
THSEESEI LV LSHNLSY SATEFETT. VNEFEFATFIEVEOHNPHGFE PEEYAFIEFASFEDRFEED
Sbjcoct 481 TWSEESKILVLSHLSYSSATFEITLEEVEFERATFIFKVEONPHEFEPECEYAFIEFASFEDLEED

CDuery 541 LHNSCHEFEMEIEGRTIRLEL O GEGSHSRSOPSEILFVEGLSED T ITEETLEESFEESVRAERTIWVILD
LS CHNFEME T ECR T TR LEL O = SHSRSODPSE T LEFVEELSEDTT TLEESFESSVRERIWVID
Sbkjcoct 541 LHNSCHEME I EGCRTIRLELOESHSRSOPSEILFVEGCELSED T TEETLEESFEESWVRAERTIWILN

ae RE T ESSFEEFRFEEFVDEFNSEEDOR AL R ELMEINE T DM=MNEV I LDW A K FRECECSEREEREEEREEE
RETESSEEFEFVDEFNSEEDRRE A AR EAMEDNDEE TDHENEV I LDW AR PR ECECEFEERESEREEE
SEeict RE TS SECEFEF VD FNSEED AR A R FEAMEDCE T DCENE WV T LDW AR PECECSEFRFEEREEEECERE

e R R R P REREE FFEEREEFRECREEEEDFEPDEER TERFE 707
R R R e R RN R FRECREEEED FER D EEETEFRFE
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b-l:=|___ |_:'_33E“3.3 M T, BaT ?LeE.ame: Full=tucleclin; &31ltMame: Full=Frotein CZ3
Length=713=

nucleaclin [Rattus norvegicus] (10 or fewer Publded links)

Expect = 0.0, Method: Compositional matrix adjust.
Positiwves = @33/855 (93g€%), Caps = 10,/655 (1%)

Cuery MVELAKACK THEE AKKMA PP RN EVEEDSEDEEMSEDEDDSSEEEEVVIBQEREEEATTTE
Sbkjct

Puery AFEFVUVS ITEFE ALV P I PARF AV T PR FEAVATEPARREN I TEPARVIPTPCEEREAAOAFLT.VE
AFFVVVSOTEFFAAWVETPAFRFAAVIPEFEDL ATPAFE +tTEPARKVHETPEEEGAADEELT.VE
Skjct ARV VS ITFRE ALV P I PARF ALV TP R REALR TEPARRE AV I PARKVV EPT PCEREREALRDAF LT.VE

e ry TP L TP AR N CFE AR E D S D EDE D EEDEDDSDEDEDDEEEDEFEPPIVEEVEEDR
TEREFREA TPARGAFNEFNAFRFKEDRDSDEDEL DEDDSDEDEDHE DEFEPPHVEEVEEREL
Sbijct TR EFF AV TR AN NARFE DS D E D E D EEDED DS D E D EDEE——DEFEPRPEVWVEEVE FR

Puery oo SE D EE DD EDEDDEEDDDEEEEDDSEEE—VHME ITTARKGEEE T PARKVVEMELE
FoaLnpPhnPESEDEHHD+HD-HADDDHE VHMEIT AFGFEIPAREVVEHEAE
Skejct FEonnpPoao PO SEDEDEEDDDDEDDDIVINDY DDSEEEVMEITPAEGFE I PAEVVEVELE

ey
+D+E+HDED+HEH+HHDEE+HHHHHDHDE+ BEUELRAPEFRFEFEEMTEQFELPELE
Sbijct SVAREEEENDEDDENEEEDENEEDNEEDDENEDEERE EPRFVELLPCEFRFFEMTFOFELDPELRE

Puery Z397 EQOEVEGSEPTIPFNLEFIGHLNPHESVHELEFAISELFAFRMNDLAVVDWRTEINEEFEZYWVDE
FOF+EGSEPTIPFNLFIGHNLNENESY ELEK ATSELFAFNDLASE VDWETEITHNEEFEYVDE
Skejct KK I ECGSEPTIPFNLE IGH LN EPHNE SVAELEVATI SELFARNDLALRVDVRETEINEFE FEYVDE

Duery EShARE D L EF A LE LT ELEVEENE IFLER PECRDSEEVEAAR T LLAKNLSFNITEDELEEVEE
EShRE D LEFALE LT CELEVEFENE IKLER PECGRDSEFREVEA AR TLLARKNLSFNITEDELFEVEE
Skjct EShRED LEFRALE LT ELEVEENE IFLER PECGRDSEREVEALAR T LLAKNLSFNITEDELREWVEE

Puery DEMETITRLVSODEESEEIAYIEFFESERDAE LEEFOGAETDERESVSLY Y TEEFGRDROERT
DE+E TR LVSOD S EGC I A Y IEFESEADAREF N LEERDEAE TDERSVESLY Y TEERECGOROERT
Skjct DAV E I RLYVSODERSECGIAY IEFESEADAREFNLEERQOGEAETDERESVSLY Y TGERGRROERT

e ry EFE I STHSCEESE I LV LS LS Y SAaTHFET LEEVFEFEATFITEVEONPHEE PEEYAFTIEFARSFED
K STHWSEESKE I LVLSHNLSY SATHETLHEVFEFATFIFVEONEPHGE FEYAFIEFASEFED
Sbijct EFMN S TWSEE SKE T LV LS LS Y SAaTEET L. EVFEFATFIEVEONPHEE SFEYARFIEFARSFED

Puery AFEARTMNSCHEME IEGRT I RLELOGE—SHSRESOPSEILEFVEGLSED T TEETLEESFEES
AFEARTNSCHFMEIECRETIRLELOE H+RSOPSEKILEFVECLSED I TEETLEESFEGS
Skejct AFEARTMNSCHEME IEGRT I RLELOEPRESPHNARSOPSE I LEVEELESEDTTEETLEESFEES

ae Yy VEREERRIVIDRETI ESSEGEFEEFVDEFHNSEEDRDAEF AR EMMEDNCE T DMNEVW T LODOWAFK PFEE
VEARRITVIDRETESSEFEEREEVLDENS DRFARAFEAMMEDNEE T DENEFE VI LDWAF PEIEE
Sbijct VEARR TV T EREETESSEEFEEFVDFN SEEDEF A AFEAMMEDNCET MENEWV I LONAE PEIEE
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W Algorithm parameters

General Parameters

Max target 100 -

sequences ) ) )
q Select the maximum number of aligned sequences to display &

Short queries 4| Automatically adjust parameters for short input sequences &

Expect threshold 10

Word size

scoring Parameters

Match/Mismatch 1-2 -
Scores

Gap Costs Linear

R

Filters and Masking

Filter Low complexity regions &

Species-specific repeats for: Human

| Mask for lookup table only &

Mask lower case letters &




blastn blastp | blastx tblastn thlastx

BLASTP programs search protein databases using a protein query. more...
Enter Query Sequence

Enter accession number, gi, or FASTA sequence & Clear Query subrange &)
PO1522 *
From

To

Or, upload file | Browse.. | @

Job Title PBI907-Recame: Full=Hemoglobin subunit alpha;...

Enter a descriptive title for your BLAST search &

Align two or more sequences &

Choose Search Set

Database Protein Data Bank proteins(pdb) E

Mon-redundant protein sequences (nr)

Reference proteins (refseq_protein)

| Swissprot protein sequences(swissprot)  tid Only 20 top taxa will be shown. &)
Patented protein sequences(pat)

v

Organism
Optional

Entrez Query

Optional

|Environmental samples(env_nr)

Program Selection

Algorithm blastp (protein-protein BLAST)

) @ PSI-BLAST (Position-Specific lterated BLAST)

PHI-BLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algorithm &

Search database pdb using PSI-BLAST (Position-Specific lterated BLAST)




PSI blast Iteration 1

P69907:RecName: Full=Hemoglobin subunit alpha;...

Query ID
Description
Molecule type
Query Length

gi|122412|sp|P01922|HBA_HUMAN
Hemoglobin alpha chain.

amino acid

142

Database Name pdb
Description PODB protein database
Program BLASTP 2.2.21+ B Citation

Other reports: #Search Summary [Taxonomy reports] [Distance tree of results] [Related Structures] [Multiple alignment]

¥ Graphic Summary

¥ Show Conserved Domains

Putative conserved domains have been detected, click on the image below for detailed results.
i 20 1] & lgn 120

e ———

heme-binding site j b L & Fi L

globin_like superfamily

Distribution of 106 Blast Hits on the Query Sequence &

Query seq,

Specific hits

Superfanilies

Mouse-over to show defline and scores, click to show alignments

Color key for alignment scores

<40 40-50 80-200 *=200
G e ry |
| | | | | | | |
0 20 40 60 a0 100 120 140




Sequences with E-value BETTER than thresho

Score E
Sequences producing significant alignments: (Bit=) Value

HEW pdb ,  Chain

HEW pdb ) . Chain

Hemoglobin (Alpha + Met) Variant >pdb|l1BZ... ) le-78

-

Hemoglobin Thionville: &n Alpha-Chain Var... Te-TE&

-

HEW pdbell |2 Chain
HEW pdb|1C7DIA Chain
R pdbllccH|Z Chain
HEW pdb y  Chain

HEW pdb ) . Chain

Cyanomet Bhbl.1l (Becombinant Hemoglobin) ... : Be-TE
Deoxy Bhhl.Z2 (Recombinant Hemoglobin) : Qe-TE

-

-

Structure Of Haemoglobin Inm The Deoxy Qua... : 1e-77

Hemoglobin (Alpha Vlm) Mutant >pdb|l1BZZ|C... 2e-T77

-

-

E-State Human Carbommonoxyhemoglobin Alph... 2e-T77

-

HEW pdb|10l ) Chain
MEW pdb|2H35]1a Chain
HEW pdb YODIA Chain
HEW pdb 3 y  Chain

HEW pdb 1l Chain

Deoxy Hemoglobin (&,C:vlm,Ve2l; B,D:vim,V... ] S5e-77

-

Solution Structure Of Human Normal Adult ... ] Se-T7

-

T-To—-Thigh Quaternary Transitions In Huma... ] Se-=T7

Brtificial Mutant (&Alpha ¥42h) ©f Deoxy H... ] S3e-T77

-

-

Deoxy Hemoglobin (A Glyglygly-—C:vim,L2%w; ... } 6e—T7

-

HEW pdbl1¥D sy Chain
HEW pdb VWl Chain
HEW pdb L, Chain
HEW pdb Ml Chain

HEW pdb . Chain

T-To—T(High) Quaternary Transitions Im Hu... ] 6e-T7

R State Human Hemogleobin [alpha VO86w], Ca... ] 6e-T7

-

-

Crystal Structure Of Cxy-Human Hemoglobin... ] ae—TT7
Deoxy Hemoglobin (A Glyglygly-—C:vlim,L29f, ... ] Qe—-T77

-

T-To—Thigh Quaternary Transitions In Huma... } 9e-T77

-

R pdb s Chain Deoxy Hemoglobin (A-Gly-C:vlm, LZ9f, H38qgq; ... 9e-77

-

i

T-To—Thigh Transitions In Human Hemoglobi... le-Ta E

Deoxygenated Structure Of A Distal Site H... le-Ta E

HEW pdb Y0l Chain

-

HEW pdb | 2W7 L, Chain

-

R pdb ZVIR Chain T-To—Thigh Quaternary Transitions In Huma... ] le—-T76 E

-

-

R pdb |1 s Chain T-To—Thigh Quaternary Transitions In Huma... 0 le—-T& E
T-To—T{High) Quaternary Transitions Im Hu... ] le-Ta E

Deoxyhemoglobin T38w (&lpha Chains), Vlig ... ] 2e-Ta E

HEW pdbllY . Chain

-

HEW pdb | 1GL sy Chain

-

T-To—-Thigh Quatermnary Transitions In Huma... 0 2e-Ta E
Neutron Structure Analysis Of Deoxy Human. .. ] 2e—-Ta E
Deoxy Hemoglobin (A-Gly-C:vlm, LZ2%w,H38g; ... } 2e—Ta E
Cyanomet Hemoglobin (A-Gly-C:vlm,L29f,H3B... 7 2e—-Ta E

HEW pdb il Chain

-

HEW pdb|2D¥M|A Chain

-

HEW pdb 101 ,  Chain
MEW

-

A

-

Chain
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SIB BLAST Network Service

This NCBIBLASTZ senice is maintained bythe Swiss Institute of Bioinformatics.

Click onthe *zonsto access the online BLAST help.

# Accession number or sequence

Entera Swiss-Prot TIEMBL accession numberora PROTEIN sequence in RAW format.

= Qutputformat HTML

T |or| ResstFom |

the appropriate BLAST piagram and datzdase:

o blastp -query against the UniProt Knowledgebase (Swiss-Prot + TTEMBL)
# Taxonomic groups {not available for FOB and translated EST).

selecta database - P To restrict the search to & particulsr t3xon, it is much faster to select a database subsection from the drop-down Gist on the left than to specify yourown taxonomic
subsection - Complete dstsbass - -

group in the box below. This also gives more accursie siafistics.
orspecifya Enier a species name, a Tax/D or the [atin name of a faxonomic group (elements of the OC, OF and OX lines) fo restnct yowr search fo a particular fzxxon. You may
taxonomicgroup enter a list separated By semicolons ;). Example : Fungi; Homo sapiens.

orselecta Mon-redundant Swiss-Prot+TrEMBL complete profeome sefs, see the HAMAP
microbial proteome ¥ pages.

Search only Swiss-Prot (curated sequences) [kcludefragmentsequences
blastp -query against another protein database F UniRefid) - Jaddress if you select the translated ESTs

thiastn -query againstthe sixframe translation of a nucleotide database Al EMEL+ G55 (without HTG and ESTS)
Taxonomic groups: Al -
orselecta microbial genome w EMEL genome records, including plasmids.

* Youremail address:
If an e-mail address is provided, results will be automatically mailed back (recommendedfortblastn searches)

| RunBLAST |gr| ResetFom |




List of potentially matching sequences

Send selected sequences fo Clustal W (multiple alignment) Submit Query || Selectupto... |

7] Include query sequence

Db AcC Description Score E-value

E |

Ze-46
Ze-46
le-44
42—43
de-42
Te—-42
Z2e—-41
4e-41

sp P2047Z PRVA HUMAN Parvalbumin alpha [FVALE] [Homo sapiens (Hu...
tr BZR4H7 HUMAN Parvalbumin, isoform CRA a (cDNA, FLJ%2094, Homo...
sp P80050 PRVA MACFU Parvalbumin alpha (Parvalbumin, muscle) [PV...
tr BEZZ1S HUMAN Parvalbumin (Fragment) [PVALB] [Homo sapiens (Hu...
tr Bl1AHT73 HUMAN Parvalbumin (Fragment) [PVALB] [Homo sapiens (Hu...
sp POZG2Z5 PRVA RAT Parvalbumin alpha [Pvalb] [Rattus norvegicus
sp ROVCGE3 PRVA BOVIN Parvalbumin alpha [FVALE] [Bos taurus (Bovi...
sp P80080 PRVA GERSP Parvalbumin alpha [PVALE] [Gerbillus sp. (G...
sp POZ6Z24 PRVA RABIT Parvalbumin alpha [PVALE] [Oryctolagus cuni... Be-41
sp P32848 PRVA MOUSE Parvalbumin alpha [Pvalb] [Mus musculus (Mo... Se—-40
tr Q545M7 MOUSE Parvalbumin (Putative uncharacterized protein) (... Se—-40
sp PE007% PRVA FELCA Parvalbumin alpha [PVALB] [Felis silvestris... 3e-35
QE80WIO SMURI Parvalbumin (Fragment) [Pval [Mus spl 2e—-36
tr B5G1lU4 TAEGU Putative parvalbumin wvariant 3 [Taenicpygia gutt... Be-36
PE00Z26 PRVM CHICEK Parvalbumin, muscle [Gallus gallus (Chicken)] Ze-35
QE6RTS XENLA MGECES441 protein [MGECE5441] [Xenopus laevis (Rfr... 2e-34
A1R637 XENLA LOC1000368Z0 protein [LOCL100036820] [¥enopus lae... 1le—-33
P51434 PRVA CAVPO Parvalbumin alpha (Fragment) [PVALB] [Cavia... 2e-25
A5I875 SNEOB Parvalbumin [ran m 1.01] [Limnonectes macrodon (... ] de—-218
QAJIU0 SNEOB Parvalbumin alpha [Rana sp. CH-2001] ce—-28
B12H7Z HUMAN Parvalbumin [PVALB] [Homo sapiens (Human) ] le-27
COHATS SALSA Parvalbumin alpha [PRVA] [Salmo salar (Atlantic ... 3e-27
P18087 PRVA RANCA Parvalbumin alpha (PAZ 4.5%7) [Rana catesbeia... Te—-27
Q8JIUZ RANES Parvalbumin alpha [Rana esculenta (Edible frog)] le-2¢
Q804Wl DANRE Parvalbumin iscform 4b (Pvalb6 protein) [pvalbe]... 2e-2¢
PO026Z7 PRVA RANES Parvalbumin alpha [Rana esculenta (Edible £... de-26

[ el el el e e e B
=] =] =] =] =] ©0 o0 oo
O B Ly

e
o
oo




Taxonomic view H MiceBlast view H Printable vew ‘

List of potentially matching sequences

Send selected sequences fo

Clustal W (mutiple alignment]

¥

Submit Query ‘

/' Include query sequence

Db AC  Descri]

J| sp P20472 PRVA HU
tr BZR4HT HUMAN

sp PA0050 PRVA MA

Clustal W (mutiple alignment]
T-COFFEE (multiple alignment)
MAFFT (mutiple alignment]
Reduce redundancy

JACOP (build clusters)

PRATT (find conserved pattems|

Retrieve entries (Swiss-Prot format)

Retrieve accession numbers

for complete prokaryatic

> (Hu...
Homo... 187
[BV...

Score

187

161




>sp|P20472 | PRVA HUMAN Parvalbumin alpha C5=Homo sapiens GN=FVALB PE=1 5V=2
MSMTDLLNAEDIKEAVGAFSATDSFDHERFFOMVGLERE SADDVERVFHMLDEDESGFIE
EDELGFILEGFSPDARDLSAKETEMIMALGDEDGDERIGVDEFSTLVAES

>2p|P20073|PRVA FELCA Parvalbumin alpha 0S5=Felis silvestris catus GN=FVALE PE=1 5V=2
MSMIDLLGAE D IKEAVEAFTAVDSFDYERFFOMV G LEEESPDDIEEVFHILDEDESGFIE
EDELGFILEGFYPDARDLSVEETEMLMALGDEDGDGEIDVDE FFSLVAES

>3p|P0262T|PRVA RANES Parvalbumin alpha O5=Rana esculenta PE=1 5V=1
PMTDLLAAGDI SEAVSAFLLPESFHNHREKFFELCGLESESEE IMOEVFHVLDQDOSGFIER
EELCLILEGFIPEGRSLSDEETTALLAAGDEDGDGEIGVDEFVILVSES

>sp|PO02626 | PRVA RMPME Parvalbumin alpha CS5=Amphiuma means FE=1 5V=1
SMTDVIPEADINEATHAFRAGEAFDFEEFVHLLGLNERSPADVTEAFHILDEDRSGYIEE
EELQLILEGFSEEGRELTDRETEDLLIKGDEDGDGRIGVDEFTSLVAES

>2p|PO02613|PRVE _ESCOLU Parvalbumin beta C5=Esox lucius PE=1 5V=1
SFAGLEDADVALATARCSAADSFRHRE FFARVGLASESLDDVEEAFYVIDDDESGFIEED
ELELFLONFSPSARALTDARTEAFLADGDEDGDGMIGVDEFARMTIER

>3p|P43305|PRVU CHICK Parvalbumin, thymic CPV3 05=Gallus gallus PE=2 5V=2
MSLTDILSPSDIARLT.RDCORPDSFSPERFFQISGMSERSSS0LEEIFRILDNDDSGFIE
EDELEYFLORFECGARVLTASETETFLAARDHDGDEEIGAEE FOEMVOS

>sp|P32930|CNCC_HUMAN Cncomodulin O5=Homo sapiens GN=CCM FE=1 5V=3
MSITDVLSADDIARGLOECODPDT FEPQEFFQT SGLSFMSASQVEDVFRFIDNDDSGYLD
EEELEFFLOEFESGARELTESETESLMAALDHNDGDEEIGAEEFOEMVHS

>2p|Q91482 |PRVE1 SALSA Parvalbumin beta 1 05=5almo salar PE=1 5V=1

M AR L CREA D TR T AL EACK AR DT FSFETFFHT IGFASKSADDVERAFEVIDODASGFIE
VEELELFLONFCPEARELTDAETEAFLEAGDADGDGMIGIDEFAVLVED

>3p|P02620|PRVE MERME Parvalbumin beta O5=Merluccius merluccius PE=1 5V=1
AFAGILADADITARTAACKAEGSFRHGEFFTRIGLEGE SAADIREVEGIIDODESDEVEE
DELELFLONFSAGARART.TDARTATFLEAGDSDGDEEIGVEE FARMVER

>sp|P02622 |PRVE GRDCA Parvalbumin beta CS5=Gadus callarias PE=1 5V=1
BFEGILSNADIKARELACFEEGSFDEDGFYARVGLDAFSADE LEFLFEIADEDEEGFIEE
DELELFLIAFAADLRALTDAETEAFLEAGDSDGDGEIGVDE FGALVDENGAEG




Format Eaiss-Protor FASTA

Note: fyou do not enter afilename, the sequences will be sent directlyto your browser

« Upload a file from your computer which contains alist of Swiss-ProtTrEMBL accession numbers (AC)orentry names (IDjor protein_ids, one perline:

 Browse..
Creal FTF fie_| o Reset |

« Orenteralistof Swiss-ProtTrEMBL accession numbers (AC), entry names (D)o protein_ids, one perline:
PZ0472 #
PEOOTE
POZEZE
POZELE
P43308
P3zea0
WEIEEH
POZEZD
POZEZZ

Creal FTF fie | orReset |

Last moaified 23 un2004

£ EXPASy Home page ‘ Site Map ‘ Search ExPASY Contact us Swiss-Prot

|Hasta: by K38 Switzerland ||\’irrar sites! |.¢\L5tralia |Er=.:i| |Cara:a | Crira| Knras|




W OUREMAIL

—

KTUP
WORD SLEE)

def -
MATRIK

def

ALIGHNMENT TITLE

| Sequence
WINDOWY
LEMGTH

def -
GAPOPEN

def -
MERATION

noaneg

RESULTS
interactive -

SCORE TYPE

percent -

HO EMD

GAPS

yes -

ALIGNKMER
fast -

TOPDLAG PAIRGAP

def - def -

GAP GA

EXTENSION DISTAMCES
def -

MUMITER

1 -

def -

ou PHYLOWGEMETIC TREE

OuUTPUT UTPUT TREE Tw'PE CORRECT DNST. IGNORE GAPS
FORMAT DER

CLUSTERING

input -

aln winumbers - none - off - off - M

input

Enter or paste a =et of 2eqguences in any supported format: [

Help

>3p |F20472 | FEVA_HUMAN FParvalbumin alpha
FE=1 5W=2

MSMTDLINAE D ITKEKAVGAFSATD SFDHEEF FOMVG LEKESADDVEREVEFHMLDEDESGFIE
EDELGFILEGFSPDARDLSAKETEMLMAAGDEDGDGEIGYDEFSTLVAES

>3p |FE80073 | FEVA_FELCA Farvalbumin alpha
GN=FVAILE FE=1 5V=2
MSMTDLLGAEDIEEAVEAFTAVDSFDYEEF FOMVGLEEESPDD IKEVFHILDEDESGF IE
EDELGFILEGFYPDARDLSVEETEMLMAAGDEDGDGEIDVDEFFSLVAKS

»3p |PO02626 | FEVA_AMPFME Farvalbumin alpha 03=Amphiuma means FE=1 5V=1
SMTDWVIPEAD THNEATHAFKAGEAFDFEKFVHLLGLNERSPADVTEAFHILDEDRSGEYIEE

| Run | Reset |

O05=Homo sapiens GHN=FVALE

05=Felis silwvestris catus

Upload a file: | Browse... |




ClustalWW2 Results

Humber of sequences 9
Alignment score 11717
Sequence format Pearson
Sequence type 83

JalViewr
otart Jalview

Crutput file clustalw2-20 7091 1394 output

Alignmentfile custalw2-20090709-1446381384 aln

Guide tree file clustalw2-2 70'9-144583613594 dnd

Your input file clustalw2-20090709-1446381394.input

SUBMIT ANCTHER JOB

To zave a rezult file right-click the file link in the above table and chooze "Save Targel Az
if you cannof 2ee the JalView bution, reload the page and check yvour browser 2effings fo enable Java Appleiz.




CLOSTAL 2.0.10 multiple sequence alignment

sp|P20472 | PRVA HUMAN
sp|PE0079|PRVA_FELCA
sp|P02626 | PRVA AMPME
sp|P02619 | PRVE_ESOLU
sp|P43305| FRVU CHICK
sp|P32930 | CNCO HUMAN

sp Q91482 | PRVEL SALSL

sp|P02620 | PRVE MERME
sp|P02622 | PRVE GADCA

sp|P20472 | PRVA HUMAN
sp|PE0079|PRVA_FELCA
sp|P02626 | PRVA AMPME
sp|P02619 | PRVE_ESOLU
sp|P43305| FRVU CHICK
sp|P32930 | ONCC_HUMAN
sp|Q91482 | PRVB1 SALSA
sp|P02620 | PRVE MERME
sp|P02622 | FRVB GADCAE

sp|P20472 | PRVA HUMAN
sp|PE0079|PRVA_FELCA
sp|P02626 | PRVA AMPME
sp|P02619 | PRVE_ESOLU
sp|P43305| FRVU CHICK
sp|P32930 | ONCCO_HUMAN
sp|Q91482 | PRVB1 SALSA
sp|P02620 | PRVE MERME
sp|P02622 | FRVB GADCAE

MESMTDLLNAEDIKEAVGAFSATDSFDHEEF FOMVGLEFRESADDVERVERM
MSMTDLLGAEDIKKAVEAFTAVDSFDYERFFOMVGLEKESFDDIEEVEFHT
- SMIDVIPEADINEATHAFEAGEAFDFEREFVHLLGLNERSPADVIELFHT
-5SFAGL-KDADVAAAT.ARCSAADSFRHEEFFARVELASKSLODVERAFYV
MSLTDILSPFSDIAAL . RDCOAPDSFSPERFFQISGMSKESS5QLEEIFRT
MSITDVLSADDIAAAT.GRCODPDTFEPQEFFOT SGLESFMSASOVEDVERE
MO AHLCEELD IR TALEACKALDTFSFETFFHT IGFASKSADDVERLFEY
-LFAGILADADTTAL AR CEARGSFRHGEFFIEIGLEGESALDIEEVEGT
—LFEGILSHADIFAAEA R CFEEGSFDEDGEFYAEVGLDAFSADELEELFEL

= . = o - = = " =
N N . N " s omom

LDEDESGFIEEDELGFILEGFSPDARDLSARE TEMIMALGDEDGDGEIGY
LDEDESGFIEEDELGFILEGFYFDARDLSVEETEMLMAAGDEDGDGEIDV
LDEDRSGY IEEEELQLILEGF SKEEGRELT DEETEDLLIEKGDEDGDGEIGY
I DESGFIEEDELELFLNFSEFSARALTDARTEAFLADGDEDGDGHIGY
LD SGFIEEDELEYFLORFECGARVLIASETETFLALADADGDGEIGR
IDNDOSGYLDEEELEFFLOEFESGARELTE SETESLHMALA DNDGDGE T GR
I DASGEFIEVEELELFLONFCPEARELTDAETEAFLEAGDADGDGHMIGT
IDGDESDEVEEDELELFLONFSAGARAL.TDARTATFLELAGDSDGDGEIGY
ADEDEEGFIEEDELELFLIAFAADLRAL.TDAETEAFLEAGDSDEDEELIGY

AL " L] L L - = . - " = L =
N N N N - . .

DEFSTLVAES-—-- 110
DEFFSLVAKS-——-- 110
DEFTSLVAES---- 1089
107
109
1049
109
108
DEFGALVDEWGAKG 113




. TCoffee

Swiss Institute of
Bioinformatics

HOME | references

Computes a multiple sequence alignment and the associated phylogenetic tree
Use T-Coffee to align Protein, RNA and DNA sequences

Limitations: Maximum number of sequences is 50
Maximum length of sequences is 2000

Seqh.eﬁce I“pb.t switch to TCOFFEE - Advanced

Paste or uplead your set of sequences in FASTA format and Press the SUBMIT button [Sample File].

Upload File | Browse... |

>gi|131100|=sp|P20472.2 | FREVA _HUMAN RecHame:
Full=Parvalbumin alpha

or paste data MSMTDLLNAEDIKKAVGAFSATDSFDHEKFFQMVGLERKSADDVEEVFHMLDKDESGFI
EEDELGFILEGFSPDARDLSARETEMIMARAGDEDGDGEIGVDEFSTLVAES
>gi|118600941|2p|P80075.2 | PEVA FELCA RecHName:

Com putation Mode switch to TCOFFEE :: Advanced

regular: regular T-Coffes.
expresso: structural extension (E-mail recommended).
rcoffee: RMA secondary structure extension (E-mail recommended).

Computation mode regular =

You may paste your e-mail address:

[ Submit ]| Reset |




-, TCoffee

Swiss Institute of
Bioinformatics

HOME | references | hel

TCOFFEE :: Regular

i1 available on this server over My next 2 days. [t w
et to bookmark this UBL or sawWit for further refe

[-,-]u|[ip|e AHgnment chustalw aln fasta aln phylip = score html | score pdf

Tree dnd file
System files LOG Command line

Input(s) tcfFTCOR99129 28500.in0

SEND RESULTS

| to ProtoGene | PROTOGENE: tuming amino acid alighments into bona fide CDS nucleotide aliznments

| to MSA hub | MyHits: a new interactive resource for protein annotation and domain identification

Home Server: TCOFFEE :: Regular | TCOFFEE :: Advanced

Swiss Institute of Bicinformatics | Vital-IT




clustalw aln

CLUSTAL FORMAT for T-COFFEE Version 7.71 (nttp://wni.tcoffes,org) [MODE: regular |, CPU=0.26 sec, SCORE=98, Nseq=9, Len=114

g1|131100|ep(P20472.2|PRVA HUMAN  MSMIDLLNAEDIRKAVGAFATDSFDHRRFFOMVGLERKSADDVRKVEHNLDRDRSCEIE
g1|118600941|p(P20079,2|PRVA FELCA MSMIDLLGAEDIRKAVEAFTAVDSFDYRRFFQMVGLERRPDDIRKVEHILDRDRGCGEIE
g1|131095]sp|P02626.1|PRVA AMPME  -SMTDVIPEADINKAIAFRAGEAFDFRRFVHLLGLNRRSPAIVIRAFHILDKIRAGYIE
gi|131111|sp[P02619,1|PRVE ESOLU  -3FRG-LEDADVAARLAACIARDSFRHREFFAKVGLASKSLODVRRAFYVIDQDRSGEIE
gi|1346814|3p|P43305.2|PRVU CHICE  MSLTDILSPSDIARALRDCOAPDSFSPRKFFQISGMSRKSS3QLREIFRILONDQSGEIE
01251757454 ap| 32330, 3| ONCO HUMAN  MSITDVLSADDIAARLQECODPDIFEPQREFQTSGLIRMSASQVRIVERFIDNDQSGYLD
012493445 (ap|Q81462. 1| PRVBL SALSA  MACRHLCREADIRTALEACKAADTFSFRTFFHTIGFASKSADDVRRAFKVIDQDASCEIE
gi|131116|sp|P02620.1|ERVE MERME ~ -AFAGILADADTTAALAACKARGSFRHCEFFTKIGLEGKSAANTRRVEGIIDQDRSDEVE
gi|131112|sp(P02622,1|PRVE GADCA  -AFKGILSNADIRAAEAACFREGSFDEDGEYAKVGLDAFSADELRKLFKIADEDRECEIE

L E e . L e
1 [ | ]

g1|131100|sp[P20472.2|PRVA HMAN ~ EDELGFILRGFSPDARDLIARETRMLMAAGDRDGDGRIGVDEFSTLV----AES
g1|118600941|sp|P200TY.2|PRVA FELCA EDELGFTLEGFYPDARDLSVEETRMIMAAGDKDGDGKIDVIEFFSLY----AKS
g1|131095|sp|P02626.1|PRVA AMPME  EEELQLILEGFIREGRELIDRETRDLLIREDXDGDGRIGVIEFTSLY----AES
gi|131111| sp[P02619.1|PRVE ESOLU  EDELRLFLQNFSPSARALTDAETKAFLADGDRDGDGHIGVDEFARMI-----KA
gi|1346814|3p|P43305.2|BRVU CHICK  EDELKYFLQRFECGARVLIASETKTFLAAADHDGDGKIGAEEFQEMY-----03
01251757454 ap|P32930, 3| ONCO HUMAN EEELRFFLQRFESGARELTESETKSLMARADNDGDGRIGAEEFQEMV-----H3
012493445 [ap|Q81462, 1| PRVEL SALSA  VEELRLFLONFCPRARELTDAETKAFLKAGDADGDGHIGIDEFAVLV-----E)
gi|131116|sp(P02620.1|PRVE MERME ~ EDELRLFLQNF3AGARALTDAETATFLRAGDSDGDGRIGVEEFARMY-----EG
gi|131112|sp[P02622,1|PRVE GADCA  EDELRLFLIAFAADLRALTDAETKAFLKAGDIDGDGRIGVDEFGALVDEWGARG

L1 'y .1 LA L L E EEEE R L1 L
[ 1 ] [Nl [ [




fasta aln

»01|131100(3p[P20472,2| 2RVA HMAN RecName: Full=Parvalbumin alpha

WEHT DL LN AE D RR AV GAF AT D3 DR K FOMVCLRRK SADDVREVEHML DR DR SGE IE

B LGF T LK GFSPIARDL SARE TRMLMAAG DR DCDGRIGVDEFSTLV----AES

»01| 118600941 3p|P8OTY.2|PRVA FELCA RecName: Full=Parvalbumin alpha

WSHT DL LG AR D RRAVEAF TAV DS F DY KK FOMVGLRRK SPODIREVFHILDRDRSGE IE

B LGF ] LKGFY POARDL SVRE TRHLMARG DR DCDGR I IVDEFF S LV----EK3

»01|131095 | sp|P0O2626. 1| ERVA AMPME RecName: Full=Parvalbumin alpha

- MV PEADINRA THAF KA CE A DF KK FVALLG LIRS PADVTRAFHI LORDRSGY IE

EEEL(LILKGFSKEGRELTDRETROLLIRGORDGDGRIGVDEFT SLV---~AES

»01|131111|3p[P02615.1|2RVE ES0LU RecName: Full=Parvalbumin beta; AltNeme: Full=Parvalbumin-2; AltName: Full=larvelbumin II; AltName: Full=Parvalbumin pI 4.10
- 3FAG-LRDADVALALARC S AAD S FHEE FFARVELASK SLODVERAF YVIDODRSGE IE

EELRLFLQNF 3PS ARAL T DAETRAF LADGDRTGDGHIGVIEFARK -----FR

»01|1346814|3p|P43303.2|PRVU CHICK RecNeme: Full=Parvalbumin, thymic CEV3; AltName: Full=Parvalbumin-3

8L TDILSPS DAL RDC AR DS S PREF QL SGH SRR S SLRE TFRILDNDQAGE IE

EELRYFLRFECRARVLTASETRTFLARADHDCDGR I GAER FQEMV-----05

»01|251757454 | sp|P32830. 3 ONCO HUMAN  RecName: Full=Oncomoduling nort=0M; AltName: Full=Parvalbumin beta

ST T VLS AD DT AAALQECO DR DT FER K FT SGL KU SRS QVRDVERFIDNDQSGYLD

EEELRFFLQRFESGARELTE SETRSLMARADNDGDGR T GAEE FQEMV-----H3

»01|2493445(3p|Q91482.1| PRV SAL3A RecNeme: Full=Parvalbumin beta 1; AltName: Full=Major allergen 3al 2 1; AltNeme: Allergen=ial 3 1
WA CAHL KR AR A AR DT F SR T FFHT ICFASKSADDVREAFKVIDQUASCE IE

VEELKLEL QNFCPRARE LT DAR TRAFLRAGDADGDEN IR IIE FAVLY -----E])

»01|131116|3p(P02620,1|2RVE MERE RecName: Pull=Parvalbumin beta

~MEAGTLADAD T TAALAACKAE C3FRHGE FFTRIGLRGK SARDIRRVEGI IDQDRSDEVE

EELRLELONFSARARALTDAFTATFLAGDSGDGRIGVEE FARMY -----EG

»01|131112|3p|P02622. 1| ERVD GADCA RecName: Full=Pervalbumin beta; AltName: Full=Allergen Gad c I; AltName: Full=hllergen M; AltName: Allergen=tad ¢ 1
~AFKGIL S NAD IR AE AR CFRE RS DR AF YARVELDAF SADE LRRLEXTADEDREGE IE

EDELRLFLIAFAADLRALTDAETRAFLKAGDSTGDGRIGVDEFCALVIRHGARG




9 114
gi|131100]
gi|1186008
gi|1310895]
gi|131111]
gi|1346814
gi|2517574
gi|2493445
gi|131116]
gi|131112]

MSMTDLLNAE
MSMTDLLGAE
-SMIDVIPEA
-53FAG-LEDA
MSLTDILSPS
MSITDVLSAD
MACAHLCKEA
-AFAGILADA
-AFEGILSNA

EDELGFILEG FS5PDARDLSA FETEMLMAAG
EDELGFILEG FYPDARDLSV EETEMLMAAG
EEELQLILEG FSEEGRELTD EETEDLLIEG
EDELELFLON FSPSARALTD AETEAFLADG
EDELEYFLQR FECGARVLTA SETETFLARA
EEELEFFLOQK FESGARELTE SETESLMARA
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