— Blast
B

= BLAST : Basic Local Alignment Search Tool

n  Références
= Altschul et al. Basic local alignment search tool.
J Mol Biol. 1990 Oct 5;215(3):403-10.

= Altschul et al. (1997), "Gapped BLAST and PSI-BLAST: a new generation
of protein database search programs”,

Nucleic Acids Res. 25:3389-3402.

= Accessibilité
= ftp, packages (dont GCG)

= Nombreux serveurs Web
Au NCBI : http://www.ncbi.nIm.nih.gov/BLAST/
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_—‘\Algorithme de blast
Construction de la liste des mots similaires aux mots de la query

i Séquence requéte (query)

Pour les protéines : w= 3 par défaut
+ tous les mots de longueur w Pour I’ADN : w =11 par défaut

Parmi tous les mots possibles de longueur w (20x20x20=8000 possibilités si w=3) :

Mot 1 Sélection des mots dont I’alignement avec le mot de la séquence query donne un score > T
=> protéines : matrice de scores (blosum62 par défaut)
=> ADN : match = 2, mismatch -3
Ex:PQG —— PQG Score=7+5+6=18 PQG
PEG SCOI’EflS SiT=13 PEG .
PQA  Score=12 Elimination de PQA
2 . o —
Mot Remarque : dans le blast original, T=13

~ 50 mots atteignent ce seuil

Etc...
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_—‘\Algorithme de Blast
Localisation des mots sur les séquences de la bangue.

Liste de mots Séquences de la banque

Q

Chague « hit » est identifié

|

Il s'agit d'une liste finie et pré-établie.
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Construction des HSPs Pour chaque hit, extension de I'alignement (dans les 2 directions) tant que:
(Blast original ) - I'extrémité d’'une des séquences n'est pas atteinte

- le score ne chute pas plus d’'une valeur X en dessous du meilleur
score obtenu jusque-la pour cet alignement

—_—

L'alignement ainsi obtenu est appelé HSP (High-scoring segment pair) et a
[ Z o e s
HsP un score supérieur au score du hit initial

Seules les HSPs dont le score est supérieur a un seuil fixé sont retenues.

L J — ! 11 peut exister plusieurs HSPs entre deux séquences (leur score est alors combing).

absence de gap dans les alignements de Blastl = « ungapped » blast
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— Algorithme de Blast

~ B

Extension sans gap : « Two—hits method »

au moins 2 hits non chevauchants
situés sur la méme diagonale (pas de gaps)
situés a une distance < A

Dans blast2 : T=11

e

su 4
Broad bean *

Horse beta globin

leghemoglobin | &0 . /&/+ .
y

[H] 20 40 60 BO 100 120 140

Exemple:
+ 15 hits avec score > 13
. 22 hits additionnels avec un score > 11

2 paires de hits sont sur une méme diagonale et a
une distance <40

Blast original (T=13) : 15 tentatives d’extension
Blast2 (T=11) : 2 tentatives d’extension
=> gain de temps

ASM1

— Algorithme de Blast

- Sélection des HSPs avec score suffisant

140

120

100

80
Broad bean
leghemoglobin | 80

\

40
20

0

0 20 40 60 &) 100 120 140
Horse beta globin
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- Choix d'une paire de résidus (amorce) dans I'HSP : paire centrale du meilleur segment de 11 paires
- Alignement optimal « limité » a partir de 'amorce => introduction de gaps

L'alignement optimal se fait en considérant
seulement les alignements qui ne tombent pas plus
de Xg en dessous du meilleur score obtenu.

[T amorce

ASM1




— Algorithme de Blast

B

Alignement optimal limité

o‘mo—!)‘ogo-<
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- —1\Algorithme de Blast

|
1407 7

Alignement optimal obtenu
120

100

&0 -
Broad bean *

leghemoglobin |
g g 80

a0
20 + *

Lettre : identité
+ : score positif

0 20 40 60 80 100 120 140

Horse beta globin i
|:| Alignements obtenus par Blastl
Leghemaglobin 3| FSPLEDSAGVVDSPKLGAHAE KVFGMVRDSAVOLRATGEVY - - LDGKDGS - - - - - - B0
F L+ V+ +PE+ AH +KV| L+ G V LD B+
Beta globin 45 | FGDLENPGAVMGNEEVRKAHGKKY]- = =< =~ -= - - LHSFGEGVHHLDNLEGTFAALSE 50
amorce

+H K +DP F ++ L+ G *+ EL A+++ G+h A+

Leghemoglobin 91 IBIQNGVLDP-HFVVVEEALLET IKREASGOKWS EELSARWEVAYDGLATAI| 140
Beta globin 91 LIICDI{LEVDP’EEE‘RLLCNVLWRHFGKDFT PELZASYQORVVAGVANAL| 141
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== Les différentes comparaisons

Programmes Requéte Banque Comparaison Exemples d'utilisation
Blastn ADN ADN nucléique Recherche d’ARN structuraux,
d’éléments régulateurs
Blastp Protéine protéines protéique Recherche de protéines homologues
Tblastn Protéine ADN (traduit dans protéique Recherche de similarités entre une
les 6 cadres) protéine et une séquence
génomique mal annotée
Blastx ADN (traduit dans protéines protéique Recherche des phases de lecture
les 6 cadres) dans une séquence codante
Thblastx ADN (traduit dans | ADN (traduit dans protéique Avantages de tblastn et blastx mais
les 6 cadres) les 6 cadres) trés long
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Megablast => optimisé pour des séquences nucléiques quasi-identiques (>95% identité)
(taille des mots = 28), trés rapide

ASM1

BLAST Assembled Genomes

Choose a species genome to search, or list all genomic BLAST databases
Human o0 Oryza sativa o Gallus gallus
Mouse B Bos taurus o Pan troglodytes
Rat o Danio retio o Microbes
Arabidopsis thaliana o Drosophila melanogaster o Apis mellifera

o
a
pr— e
a

Basic BLAST

Chonse a BLAST prograrm to run

nucleotide blast

- blastn, blast, d

Search a nueleotide database using a nucleotide query
Aot bl
fy f

Search protein databage using a protein query

tein blast
protein ast Algorithms: blastp, psi-blast, phi-blast

blastx | Search protein database using a translated nucleotide query

thlastn | Search translated nucleotide database using a protein query

thlastx | Search translated nucleotide database using a translated nucleotide query

Specialized BLAST

Choose a type of specialized search (or database name in parentheses.)
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Wake specifc primers with Primer.BLAST
Search trace archives

Find conserved domains in your (cds)

Find with similar conserved domain hit (cdart)
Search sequences that have gene expression profiles (GEQ)
Search immunoglobulins (gBLAST)

Search for SNPs (snp)

Screen for vector ination fi )]

Align two (or more) seguences using BLAST (blZ2seg)

Search protein or nucleotide targets in PubChem BioAssay

Search SRA transcript libraries

Constraint Based Protein Multiple Alignment Tool

oooooooooooan




——Interface Blast (NCBI)

st |bhwtp |

s RLASTP oy ams Lataly e
Enter Gery Sequence
Enter accession number, gi, o1 FASTA sequence & Clear  Owery subsonge &
splqEE112 Tikh l—
T«l
Or, upload file |
Aok Title [enlaZa113) (554 leters)
Enter a descript for your BLAST search &
™ Align two of more sequences &
Choose Search Set
Databate + [Swisspeot proten sequences(swissprot =] &
Organis
optona [ T Exciuge ¥
nigmm commen name, binomial, or tax d. Onky 20 top taxs will be shown, &
Exchude T~ Madels (MMP) T Uncultured/emiranmantal sampla soquancos
Oyptionad
Entrez Ouery I
Nyrtionad
Enter an Entrez quary 1o limit search &)
Program Sekection
Algorithin  blastp (protein-protein BLAST)
© PSHBLAST (Position-Specife Nerated BLAST)
© PH-BLAST (Pattem Hi Intiated BLAST)
Choose a BLAST algosithm &8
Search d. i Swissprot pratein sequencesiswissprot using Blastp (protein.pratein BLAST)
I Stow results n a new window
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—~Sortie Blast

Recherche de domaines conservés (Conserved Domain Database, CDD

Putative conserved domains have been detected, click on the image below for detailed results,
1 0 200 300 00 s00 EN
Query seq,

Pubatine achive site B A A A £
putative metal binding site J) A A A Yy
generic binding surface Iy Abhlh A Myl
generic binding surface 114 #h 4

Specific hits PulII SU_DBF MPP_DNA_ pol II_small_archeal _C
Superfanilies Pn_zb ~asRSz_0BF_Lik| MPP. super{‘amllg superfamily

Hulti-donains [[PRKO40SEN

o e NCBI-curated domains
“Conserved | _ p =il " J (use 3D-structure information)
SR
Domain models from
http://www.ncbi.nlm.nih.gov/sites/entrez?db=cdd Pfam

SMART

COG

PRK

TIGRFAM

Odile Lecompte -IGBMC ASM1




;-\Sortie Blast

] Conserved domains on [g28335450sp|258113)] iew consisa rasult

Rechiame: Full=DNA palymerase IT small subunit; Shart=Fol 11

Graphical summary show options »

t 10 2 s 0 s s
Query seq.
putative active site fy Y i i Y
Pubative metal binding site ) i Y Y Y

seneric binding sunface 1
seneriz binding sunface 11

Specific hits PolII_SU_0BF MPP_DNA_pol _LI_small_archeal C
Non-specific MPP_YydB
hits MPP_PolD2_C
DNA_pol _E_B
MPP_YbbF—LpxH
MPP_Mrell N
Superfanilies MPP_superfamily superfamily

Hulti-demains -

[ 1]
Search far similar domain architecturss | 2 Refing search

I Description Pssmid Muiti-dom  E-value
HHMPP_DNA_pol_lI_stall_archeal_Clrdi7286], The small subunit afthe archeal DNA polymerase Il containg a C-terminal 163629 no 9.65e-122
FHPoII_SU_OBF(:d04490], Polll_SU_OBF: A subfamily of G folds corresponding to the OB fald faund in Pyracoccus 729632 no 574e-21
HMPP_vydBled07400), YydB (BSU40220) is an uncharacterized Bacillus sublilis protein that belongs to the . 163843 no 3.36e-06
HMPP_PoID3_e[cd07357], PolD2 (DNA polymerase delta, subunit 2) is an auxiliary subunit of the eukaryatic DNA 163630 no 1.40-06
HDMA_pol_E_Blpiam0404 2], This family contains a number of DNA polymerase subunits. The B subunit of the DNA 146531 no 1.92e-08
FHMPP_hbF-LpeH[cd07388], YhbFiLpxH is an coli UDP-3, hydralase thought to catalyze 163641 no 213e-03
FHMPP_hret1_N[cd00240], Wred 1 (also known as SbeD in Escherichia coli) is a subunit of the MR protein complex. 163616 yes 733003
HPRKD4036[PRK04036], DNA polymerase I small subunit; Validated 167687 yes 0e+00
HHYS2(C0G1311], Archaeal DNA polymerase |, small subuniiDNA polymerase delta, subunit B [DMA 31502 yes 6740135
HPRK04036[PRK14036], DNA polymerase I small subunit; Validated 167687 yes 272610
[Hhietallophos[pfam0od 48], This family includes a diverse range of phasphoesterases, including protein phosphoserine 143017 yes 204e-05
Hice[C:0G1 409], Predicted phosphohydrolases [General function prediction anly] 31509 yes 5782-03
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—~Sortie Blast

Banque et séquence requéte utilisées
sp|58113] (594 letters)
Query ID ail 545|s5p|058113.1|DP25 METIA Database Name swissprot
Description DNA polymerase 11 small subunit [Methanocaldococous jannaschii DSM Description MNon-redundant SwissProt sequencas
2661] »gi|2833545|sp| Q58113 1|DP25_METIA RecMame: Full=DNa Program BLASTP 2.2.24+ b Citation

polymerase II small subunit; Short=Pal 11 >gi| 1591417 |gh|A2B98694.1|
DMN& polymerase delta small subunit [Methanocaldococcus jannaschii
DSM 26861]

Molecule type amino acid

Query Length 594

Other reports: B Search Summary [Tazonomy reports] [Distance tree of results] [Multiple alignment]

Distribution of 12 Blast Hits on the Query Sequence &

|Mnuse-nver1n show defline and scores, click to show alignments |

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

Query
1
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—~ . Sortie

Sequences producing significant

Accession | Description | Manscore Total score Query coverage | . Evalue
Q581131 DMA polymerase 11 small subunit [Methanocaldococeus jannaschii DSM 2661] = 1189 1189 100% 0.0
028484.1 RecName: Full=DNA polymerase 11 small subunit; Short=Fol IT 247 47 65% 9¢-95
D27456.1 Recllame: Full=DNA polymerase 11 small subunit; Short=Pol IT 324 324 65% 1e-87
P81412.1 Reciiame: Full=DNA polymerase 11 small subunit; Short=Pal I; Altharne: Full= 294 204 aE% 1e-78
057863.1 Rechlame: Full=DNA polymerase 11 small subunit; Short=Pol 1T 288 266 56% 9e-77
Q9HMRZ.2 RecName: Full=DMA polymerase 11 small subunit; Short=Pal II =sp|BORTUL.1| 283 283 65% 2e-75
QaW2F3L RecName: Full=DNA polymerase 11 small subunit; Short=Pol IT 282 282 63% 5e-75
QOHLKS.1 Reclame: Full=DNA polymerase 11 small subunit; Short=Pol IT 281 281 63% le-7d
048570.1 Rechlame: Full=DMA polymerase delta small subunit £5.3 65.9 44% 7e-10
QOLRES .1 Recharne: Full=DMA polyrnerase delta small subunit B2.0 62.0 38% 1e-08
Q6GOTL.2 RecName: inetochore protein Nuf2-B; Althame: Full=Cell division cycle-¢ 334 331 15% 54
QO9CEEZ.1 Rechame: ,3'-cyclic-nucleotide 2'-phosphodiesterase 323 32.7 23% 7.9
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— Blast : alignements

>|-3 1027456, LIDF25 METTH E FecName: Full=DNA polymerase II swall subumit: Short=Fol II
Length=482

GENE ID: 1471122 MTHL405 | DNA polymerase II small subunit
[Methanothermobacter thermautotrophicus str. Delta H] (10 or fewer PubMed links)

Séquence
requéte (query)

Score = 324 bits (830), Ewpect = le-87, Method: Compositional matrix adjust.
Tdentities = 164,392 (42%), Positives = Z51/392 (65%), Gaps = 8,392 (2%)

Query 183 SDVSGKSTCTGTIEDFVKYFRDRFERLKVFIEPJQDRKGY PLICDIKEC[“IKGDIGDIWVGI 241
D3 +5 G I D+ + + EG+ P+ D G+ G+
Sbjct &7 SDTSN'RSYTSGEIGDHIAYH\TSRYSSLKNLLSKRPELKGHIPIADLRG**GEDWSIIGM 144

Query 242 VSDV‘DSTRNGNLIVRIED’TEDEATLILPI{EKIEAGKIPDDILLDEVIGAIGTVSKSGSSI 301
V4DV +THT + I+ +ED E +++ E + + + I+ DEVG GT K&
Sbjct 145 VNDVRNTKNNHRIIELEDDTGEISVVVHNENHKLF“EKSEKIVRDEWGVHGT**RKGRFV 20z

Séquence de
la banque

Query 302 YVDEIIRPALPPKEPKRIDEEI‘H‘LAFLSDIHVGSKEFLHKEFEKFIRFLNGDVDNELEEK 361
EI P +P + K +D +AF+SDHHAGE+ FL F KFHHHIGD
Shjct 203 VASEIH{PGVPRIHEKEID**FSVAFISDVHIGSDTFLEDAFMKFVKHINGDFGSEEURS 260

Query 362 VVIRLEYICIAGDLVDGVGVYFGQEEDLVEVDIIEQYREIAMVLDOIFENISIIISPGNH 421
+ + +E¥+ HAGDHVDGHGHYPGUEHL DI EQY E A I I I++ PGNH
fbjct 261 LAADVEYLVVAGDIVDGIGIYFGOEFELLIRDINEQYEEAARLFGDIRSDIEIVHIPGNH 320

Query 422 DAVRPAEFQPKLPEKITE-LFNRDNIVIVGNFCTLNIHGFDTLLYHGRIFDDLVGOIRAL 460
D+ R AEFQP +PE+ K L++ NI F+ NP -+~ G TL+VHGRSFDD+ +
Sbjct 321 DESRIAEPQPATPEEVAKSLYSIRNIEFLSNPSLVSLDGWRTLIVHGRSFDDMAMSVNGL 380

Query 431 SYENPVTIMFELIKRRLLCPTYGGRCPIAPEHKDYLVIDEDIDILHTGHIHINGYGIVRG 540
SHE IM+EL+H+R L F TG R P+4 E +D+LVID +LHTGIHHIN T T+F
%bjct 331 SHERSDLIMEELLEKRHLAPIYGERTPLASEIEDHLVIDEVPHVLHTGHVHINAYERYKG 440

Query 541 VVHVNSGTFQEQTDFQPRHGISPTPAIVPIIN 572
V HHSGTFD OT+FOK PT
dbjct 44l VHLINSGTFQSQTEFQKI‘H\IIVPTCGQVPVLN a7z
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— Blast : alignements

»Tap 066071, 2 worze sania [0 Recheme: Full-Kinetochore protein Dufz-B; Altame: Full=cell
diwision cycle-associated protein 1-B
Length=462

GENE TD: 4435585 nufz-b | NIUFZ, NDCS0 kinetochore complex component, homolog
[¥enopuz laevis] (10 or fewer PubMed links)

Gcore = 33.1 bits (74), Expect = 5.4, Method: Compositional matrix adjust.
Tdentities = 26/9% [27%), Positives = 51799 (53%), Gaps = 7/99 (7%

Query 129 EKLEQL- ISKEERREDFDAERAKR‘FE
EKL ++ I +HEHEDF+ +H +
Shijct 350 EKLAKVDIKNKRRUEDFNQHKDEILEVESHIHE}CRDVIHGRVSUVLHEIHHTISKREULL 409

—HI'H(I}CESVNSRIKUIM(DIDAVIEIYE --- 181

Query 182 DSDVAGE ALLLVILLUWKYFRDRFERLK rlLK.K.HDRK 220
+H +GE+ C
dbjct 410 E'I'IT.AGKNKCQEVITDFRMLEKYTDSLQKASERSADRR 448

Biais en
I p |Q3CEEZ. 1 |CHFD LACLL Recll: ¢ Full=z', 3'- lic- L de Z'-phosphod: 1t
ianétllagsal | eclane . cyclic-nucleotide phosphodiesterase COm pOSItIOﬂ

Score = 32.7 bits (73], Expect = 7.9, Method: Compositional matrix adjust.
Identities = 37/14d [26%), Positives = 74/144 (52%), Gaps = 15/14d [10%)

Query 78 TITGEEEFEEFFEVKFE IKFETEEKIEFEKIEFVEFEEFE QFIFKIDEDVEEKLEQLISE 137
v EEE++~+ +E++ E K+E +E E EK + +H=+F+ + + D+ + +K + L 5K
Shjct 71 VTLREEE(JK(RREIEDEFKQER(JE LKETEK----RLKJREETLDREDDTLTEKEENLDSE 126

Query 138 EE---FKEDFDAERAKRVEHITEIEESWVNIRIKWIAKDIDAVIEIVEDSDVIGKSTCTGT 194
EE +KE D +R+ HI+E RI + I I+E I ]
Shict 127 EENLVRK'IDTLSRREEuLAHIEEKR'RLELERISNLSTDDAREIILSETRD ———————— GL 178

Query 195 IEDFVKYF'RDRFERLKVFIERKAU 218
+ At
Shijct 178 TIGZNAQIIRQSEEKAQVEADM 202

Odile Lecompte -IGBMC ASM1
General Parameters
Max target 100 -
sequences Selectthe maximum number of aligned sequences to display @&
Short queries ¥ Automatically adjust parameters for short input sequences @
Expect threshold
Word size
Max matches in a
query range
Scoring Parameters
Matrix BLOSUME? x| &
Gap Costs Existence: 11 Extension: 1 'I (7]
Compositional . I Mo adiustment
adjustments !
Filters and Masking
iz & ¥ Low complexity regions @
Mask ™ Mask for lookup table only
I” Mask lower case letters @
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— Filtres

Distribution of 58 Blast Hits on the Query Sequence &

[Mouse-over to show defline and scores, click ta show alignments |

Certaines régions peuvent étre filtrées : Color key for alignment scores

- faible complexité Query

- (fo}lrts mOt[fS ,re'pet_es i h 100 200 300 0o 500

- éléments répétés dispersés connus

(ALUs repeats...) —

=> non prises en compte dans la —

recherche
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sCrer np za7686.1) [l Da polymerase I small subunit [Methsnocaldscoccus jamnasenii

.
Filtres =

splQ58113.1|DP25 METIA RecWName: Full=DNA polymerase IT small subunit; Short=Pol IT

— gb |AARS56594. 1] DNA polymerase delta small subunit [Methanocaldococcus jannaschii
1

DSM 2661]
Length=5%4

Score = 1093 bits (2628), Expect = 0.0
Tdentities - 5947594 (100%), Pasitives - 5944594 (100%), Gaps - 0/594 [0%)

Query 1 MEITHNKFLDLEALLSPTVYEKLENFDEEKLFRLIQKIREFKEYNNAFILLDEKFLDIFL] 60
METTHKFLDLEALLSPTVYEKLKNFDEEKLERLIQKIREFKEYNNAFILLDEKFLDIFLQ
Hhict 1 MEIINKFLDLEALLSPTVVEKLKNFDEEKLERLIOKIREFKEYNNAFILLDEKFLDIFLD 60

Ouery £ FNLNFTTNFYENFNFIEYTReeel ekl oglbeikietoeliololiefukkoekonri 120

FIFY¥TGeeekekpkevkkeikketeekiekekiefvkkeekegfi

FIFTT TGEEEEEEPEEVEFE IFEKETEEEIEEEEIEFVEEEEEEQFL

FIFTT TGEEEEEEPEEVEFE IEKETEEEIEEEEIEFVEEEEEEQFL
Query 181 EDSDVSGKSTCTGTIEDFVKYFRDRFERLEVFIERKAQREGYPLEDIEKMKGUKDIFVVG 240

EDSDVSGESTCTGTIEDFVKY FRDRFERLEVFIERKAQREGY PLED IFFMKGURD IFVV G
Shict 181 EDSDVSGESTCTGTIEDFVKYFRDRFERLEVFIERKAQRKGYPLEDTEEMEGIKDIFYVWG 240

Query 241 IVSDVDSTRNGNLIVRIEDTEDEATLILPEEKIEAGKIPDDILLDEVIGAIGTVIKSGSS 300
IVEDVDSTRNGN L IVRIEDTEDEATLILPEEETEAGKIPDDILLDEVIGATGTVSKSGSS
Sbjet 241 IVEDVDSTRNGNLIVRIEDTEDEATLILPEEKIEAGKIPDDILLDEVIGAIGTVIKSGSS 300

Query 301 IVVDEIIRPALPPEEPKRIDEEIVMAFLSDIHVGAKEFLHFEFEEFIRFLNGDVINELEE 360
IVVDEITRPALPPEEFKRIDEEIYMAFL 3D THVGSKEFLHKE FEEFIRFLNGDVDNELEE
Sbjct 301 IYVDEIIRPALPPEEPKRIDEEIVMAFLSDIHVGSKEFLHKEFEEFIRFLNGDVDNELEE 360

Query 3861 KVVSRLEYICIAGDLVDGVGVYPGQEEDLYEVDIIEQVREIAMYLDQIPEHISITIISPGN 420
FWTSRLEYICIAGDLVD GV GV Y PGOEED LYEVDIIEQVRE IAMYLDQIPEHISIIISPGN
Sbjct 3861 KVVSRLEYICTAGDLVDGVGVYPGUEEDLYEVDITEQVREIAMYLDOIPEHISITIISPGEN 420

Query 421 HDAVRPAEFQPELPEEITKLFMEDNITFYGNPCTLNIHGFDTLLYHGRSFDDLYVGOIRAL 430
HDAVRPAEPQPELPEEITKLFNRDNI¥FVGIPCTLNIHGFDTLLYHGREFDDLVGOIRAL
dbjct 421 HDAVRPAEFQPELPEEITKLFMRDNITFVGHNPCTLNIHGFDTLLYHGRSFDDLVGOIRAL 430

Query 481 IYENPVTIMFELIKRRLLCPTVGGRCPIAPEIFDYLVIDRDIDILITGHIHINGYGIYRG 540
SYENPVTIMEEL IFRRLLCPTYGGRCPIAPEEFDYLVIDRED IDI LHTGHIHINGYGIYRG
Sbjer 481 SYENPVTIMFELIFRRLLCPTVGGRCPIAPEHFDYLVIDRDIDILHTGHIHINGYGIYRG 540

Query 541  WWMVNSGTFQEQTDFOFRMGISPTPAIVP IINMAKVGEKGHYLEWDRGVLEVRY 504
FYMVHAGTFQEQTDFOFRMGI S FTRAIVE IINMAKYVGEKGHY LEVDRGVLEVREY
Sbjot 54l WWMVNSGTFQEQTDFOKRMGISPTPAIVP IINMAKVGEKGHYLEWDRGVLEVRY 504
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= Blast : taxonomy report

Lineage Report

cellular organisms
- Euryarchaeots [euryarchasotes
. . Hethanocaldococcus Jarmaschii
. + Archasoglobus fulgidus .
. . Hethanothermobact: Delta
.. Fyro FE]
. . Fyro
. . Halo I
. .« Hals 11
. . By =21 .
. . Ther
. Arshid ans {chele-cress) —
. Dryza s 5 Ja] _Group {Jspen!!( Tice) .
. Yenopw (‘"'ansn platanna)
Lacrococcus Tactis subsp, lactis

L
llc rucleuuae

T

Organism Report
Hethanocaldococcus janmaschii {euryarchseotes] cexid 2180
Eaniieny eclame: Mull-DNA polymerase II sma... 1163 0.0

Archacoglobus fulgidus [suryarchaeotes] taxid 2234
2p10294B4. 11 Rechane: Pull=DHA polymersse IT sma... 347 9e-95

Methanothermobacter thermautotrophicus str. Delta M [e uxgu'rharar_b ] eaxtd 187420
=p10274%E. 1 DF2E WETTH Reclane: AvES polymerase 11 sma. le-a7

Pyrococcus furiosus [euryarchaeotes] taxid 2261
S TERIRTZ. T TDPEE FYRFy Retane: FAll-DRA poiyaczase 1 saa... 234 1e-78

Pyrococcus barikoshii [eupjarchasores] caxid 53953
<FTOSTBES TTOPZS FYRAT R polymerase I1 sas... 288 9e-77
Malobacteriun salinarn [eucyarchacoses] taxid 2242

S TOURART-TTOFZY BALTK RecHans: TUITDRA polymerase I1 sua... 283 Ze-75
Halobacteriun salinarwn R1 [eucyacchaeotes] taxid 478009
SETBURIUT. T I0FZS FALEY Recanei FALI-DA polyncrase 11 sma... 283 2e-75
Pyrococcus abyssi [euryarchasoes) cod 20292

2P IUBVEF3. TDFZS PYRAD RecHame: Pull-DNA polymerase IT saa... 202 5e-75

Ihernoplaena sciophilun [suryerchassces) taxsd 2309
=P TQEALKS. TIDFZ =DUA polymerase 11 sma... 281 1e-74

Browsaopsts thatiams (tale-cress, ) (susicors) tarie 3102
TS T TTPIE ART Rechane: PALL-DNA POTFRSERse driea. - 55 7e-10
Oryza sativa onica Gro. (Japanese rice) [momocors] etaxid 39947
ot Arat i e g s TR T
Xenogus laevis (common plasamns, ... (froqs & cosds] taxid 0355
SpIUECUTI_ZTNUFZE XENLA Recame: F"l)'?*lﬂttﬂfhﬂtt protein ... 33 5.4

Lactococcus lactis subsp. lactis [firmicutes] taxid 1360
SpI0BCEEZ. TTCHPD LACLK RecName: Pulle2',3'-cyelic-nuclesti... 52 %%
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Formatting options

show | alignment =] as[HTML =] M advanced view [ Use oid BLAST report format Reset form to defaulls

Alignment View ‘ Paiiwize ;Il
Display W Graphical Overview W Linkout ¥ Sequence Retrieval ™ hicBlgi
Masking  Character. | Lawer Case ;Il Color: | Grey ;Il

Limit results  Descriptions: Graphical overview: Aligrments:

Organism  Type common name, binomial, texid, or group name. Gnly 20op texa wil be shown.
Ertrez cuery: ‘
Expect Min Expiact Max

Formatfor [ psiBLasT  wihincusionttreshost| |

Reformat
@
@
@
-

@

L]

@

—_ Pairwise with dots for identities

»[Top|026484.1|0P28 ARCFU Reclawe: Full=DHA polymerase II swall submit; Short=Pol IT
Length=453

Score = 347 bits (891), Expect = 9e-95, Method: Compositional matrix adjust.
Identities = 180/387 (47%), Positives = 248/387 (65%), Gaps = 117387 (2%)

Juery 184 DV3GESTCTGTIEDFVEYFRDRFERLEVFIERKANREGYPLEDIKEMEGQEDIFVWGIVE 245
Shict 93 JIT...S5.0.HV...LM. .HS.L.K.SRI.RSRVHTT --.IAHAG. VR. —-HVS. . . M.H 153

Query 244 DVDSTRNGNLIVRIEDTEDEATLILPKEKIEAGKTPDDILLDEVIGAIGTWSESGSSIYY 303
Shjct 154 E.-YE.GKCYI.L...TGTI.CVATGKHA.VAR---EL.G..... VT.LLK--...L.A 207

Query 304 DEITRPALPPKEPKRIDEEIYMAFLIDIHVGSKEFLHEEFEEFIRFLNGDVDNELEEKVY 3635
Shjct 208 HR.VE.DV.INGHGEKKRDF.IV....T.F...... E. . W.M.¥.W.K.E.GGEESOHLA 267

Query 364 SRLEYICIAGDLVDGVGVYPGOEEDLVEVDIIEQYREIAMYLDOIPEHISIIISFGNEDA 423
Shjct 268 ERV...V. I LATS. . YG. A.SH. .E..KE.K..V....... 327

Query 424 VRPAEP(PELPEKITELFNRDNIYFYGHNPCTLNIHGFDTLLYHGRSFDDLVG]IRAASYE 4835
Shict 328 ..0..... AFEGE.RS..PE-.VEH....RYVD.E.VEV.I..... I..IISK.PRL..D 336

Query 454 NPYTIMEELIKRRLLCPTYGGRCPIAPEHKDVLVIDREDIDILHTGHTHINGYGIYRGYVM 543
Shjct 387 .QKV.E..L...H.5 «..T.L...RE..... EDVP....C....TY.T.F....F. 448

Query 544 VNSGTFEQTDFOERMGISPTPAIVPI 570
Shjct 447 ...S.W.A..E...KVHLH.M.GH.AV 473
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—_Query-anchored

lQuery 1 METINKFLDLEALLSPTVYEKLKWFDEEKLKRLIQKIREFRKYNNAFILLDERFLDIFLO 60

luery | PETTNRFLDLEALLSPTVIERLENFOEERLERL T QRTREFIONAFTLADEKFLOTFLO 60
Pol4lz 3 . FVESL.KANY. IT.$4.YL.FEYY.EGEFSIVELVE- . ARSFEST. IT, ALATEFLKY 60 3 EFVESLLEANYLITPSAVYLLREYVERGEFSIVELVE-FARSEESYIITDALATEFLEY 60
Query 61 KDLDETTNEYRDFDFIFYVTGEEEREKPKEVKKE RKETEEKTEKEKTEFVKEEEREQFL 120 || HOLDE L TNEYKD FIFL Y CTGEEEHERPHE VIR K TERK L EREK IEFVKBERREQFL 120
PE14a1z 61  .G.EP.LPVETHGG.V--5...5Q..QSV.ESFGT.E. ISQE. K- -.6.5.. 108|] FELEPILFVETRGGFY - - STEESONED B 108
Q9CEEZ 71 \TLE...QKQRR. IED.F, 0.RQ. LE.T RLKOR.EIL 109 TELREEEUKURFE LEDEFRIERELKETE RLEGREEIL 10§
lQuery 121 KRSDEDVEERLRQLI ITKIKESVNSEIKUIAKDIDAVIELY 190 ||Query 121 FOCOEDVEEKLKQLISKEEXREDTDAERANSYENITRIRESVNSRIVIASDIDAVIEDY 100
PSl4lz 109 5TGS.PL..E.NSIGIE.IGANE..EKEYSE. .DL. -. PMUEDFNYVE.KE.T.V,FDVL 20z | PA141% 109 TLEFELNSTGTEETGANE FOERE FSRVEDLT- TP PINVETREDYIVVEDNL 202
W 5 b WY N
11 | [N 1
ELVSHGHDHGGEALV KVGYPMVEAPEEIEVE RIVE ELVENGNDRGCERIV WYCYPIVYAPELIEVE RRH
066071 350 . AEV.FNFK. (. . .NQUEQEIL. . . QEERQVIHG. VAQVLQE. QQT. SKK 50 TELARN TRORRHNGED THQORGE ILERIGERR IVIRERVMIVMIEIQUTITRE  #05
Y y N
| | | [
b vEs b ¥ .
Q9CEE2 110 DRE.DTLTK.EEN.D....R.T.TLSK.EEQLA..EEE.RLELE. . SNLST.DARE.ILS DREDOTL RETETLSERERQ) ELERISHLSTDDARELILS 172
T \ 4
| f |
- v
Odile Lecompte -IGBMC ASM1
1 MEIINRFLDLEALLZPTYYEFLENFLEEFLEEL FILLIERFLDIFLD 0 | Muery | METTNRFLOLEALLEPTWYERLKNFDESKLARLTQRTREGOOMAFTLIDERFLOTFLY 60
3 < FYKSL. KANY. 1T. 5A. YL REYT. KGEFS1VELYE-, ARSRESY, IT. ALATEFLEY 60 | [PEL412 3 RFVRALLEANYLTTREAYYLLREYVERGRFATVRLYE - FARSRESYT ITOALATREFLEY 60
61 KOLDELINEYRDFDFLN TR ERRER PREVEEE [RRE TER K IR KER IR FVREERREQFL 120 FOLNET TRE TR PO F T P TG EEERER P RE VR TRRE TEER TERER TE FVREEE 1z0
61 .G.EP.LPVETRGS.¥--5.. .30, 03¥. ESFET.E. IS0E, K- JG.3.. 108 HERLEFILIVE: == TGES I OS YL ESFGTUEE LS O 1K~ Lou
7 STUR. . ORQRR. T 0RO LT, ALRORLETL 106 ¥TLREZEQRORRE TEOT FROERQELIE 102
131 ROL-TZFEE- --FFED o 145 HENENVEERLRQL, - TSKEE - - - FHED 2 145
105 STGZ.PL..E.N3I-CIE.T 19, . 184 STGSEFLEEELNSI-GIEET ¥ EIEVE 164
250 o REID. B .. . 967 SUEL 67
110 DRE,DTLTE.EEK. -D. .. .NLVR.T. TL 137 L 187
146 AERAVEVE---HITRIEE 195 AZRARRYE==~HLTHLKESVHSH LM LAKD LDAY 1E == == YE==-DSDVSGRFTCTHTL
58 10 DITGRISCOGHY
&7 9
168 =Dk . FIENPDENYVE KE. 27
114 1z7 | [l
225 225 35\3?3
o1 1oq | {LSHLES
365 ODKOEIL.VCS..CEKROVIHG. VAOVLOE. OUT. S 123 368 GUROETLEVCSHTQERROVIHGVAGVLOET0QTTSH TTEAGRNKCOENT
198 SK.EXQLA=ne. .EEX, RLELE. . SHLST. DARE, 1L~ s 135 SHTEEQLA-- -HTEERFRLEL STODARETTE -~ - §E-=TRD o
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