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Genomas Completos Publicados
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Genomas em Andamento
(fev 2010)

5.488

* Procariotos 3.963 + 202

« Eucariotos 1.323

Protozoa (Trypanosoma cruzi)
« Algae (Chlamydomonas)

« Fungy (Candida albicans)

« Nematodes (Ascaris suum)

« Plants (Maize, Wheat , Tomato, Cotto, Soy beam)
Insects (Aedes egypti, Apis mellifera)
Amphibious (Xenopus)

Birds (chicken)

* Mammals (cow, dog, pig)

Mais 342 ESTs e 149 Metagenomas......




Projeto Genoma

Estrutural
Sequenciamento Completo do Genoma

— Regido Génica e Regido Intergénica

Funcional
EST — Expressed Sequence Tag

—Regides que codificam proteinas (Genes)




amento Completo

O
®
)
c:
®
S
o

“N N
(X\(/\/\(/Y\(/\?\ Biblioteca de BACs
— RO S
l Mapa fisico
g - = — —
DNAGenomico BAC escolhido
v v Y
dAloA ¢y NV eta v Clones deshotgun

CACAGTTGACCATTGAAACTG -
AT A A AT TG ARACT GACCTTGACGTAACGTGGTA, Sedliéncia

|

..ATGTTGGGCCACAGTTGACCATTGAAACTGACCTTGACGTAACGTGGTAMontagem

EST - Expressed Sequence Tag
DNA Accmr-mm-:'mcc -

geneA geneB
5 3
mRNA MWW_—-° | — - o

|
S e §o0

n ligagdo
OO
C O
|

Seqlienciamento <«—— Clonagem em E. coli

-—

Proteina

Dogma Central da Biologia D

1995: TIGR
Primeiro genoma completo

1995: TIGR
Primeiro genoma completo

(3 i %
Ay S £ T 2 T
! g (/[EhCl'L Whole-Genome Random

Sequencing and Assembly of
Haemophilus influenzae Rd

Robert D, Fleischmann, Mark D. Adams, Owen White, Rebecca A. Clayton,
Ewen F. Kirkness, Anthony R. Kerlavage, Carol J. Buit, Jean-Francois Tomb,

Tracy Spriggs, Eva Hedblom, Matthew D. Cotton, Teresa R. Ut s
Michael C. Hanna, David T. Nguyen, Deborah M. Saudek, Rhonda C. Brandon,
Leah D. Fine, Janics L. Fritchman, Joyce L. Fuhrmann, N. S. M. Geoghagen,
Cheryl L. Gnehm, Lisa A. McDonald, Keith V.. Small, Claire M. Fraser,
Hamiton O. Smith, J. Craig Ventert

An approach for genome analysis based on sequencing and assembly of unselected
pieces of DNA from the whole chromosome has been applied o obtain the compiete
nucleotide sequence (1,830,137 base pairs) of the genome from the bacterium Hae-

Rd. Thi nd

s therefore applicable to the vast array of microbial species for which genome maps are
unavailable. The H. influenzae Rd genome sequence (Genome Sequence DataBase ac-
cession number L42023) represents the only complete genome sequence from a free-
Iiving organism.

28 de Julho de 1995

*jﬁ. : f : 9o% i Fleichmann et al. (1995), Science 269:496
Bactéria
1,6 Mb - 1.700 genes




1997 1998 2000 2000 2000
Eukaryote Animal Insect Plant Bacteria — Plant pathoge!
13 Mb - 6.000 genes 100 Mb - 18.000 genes 130 Mb - 13.000 genes 120 Mb - 26.000 genes 2 6 Mb - 3.000 genes A R d O N S A
[Nature387:1] [Science 282:1945] [Science 287:2185] [Nature 408:791] [Nature 406:151] e e

Science

¢ Xylella fastidiosa

Arabidopsis
thaliana

¢ Xanthomonas axonopodis pv citri
e Sugar Cane EST
}‘-}i‘% e ¢ Human Cancer EST

« Xanthomonas campestris
« AEG

« X. fastidiosa / Pierce's Disease

2001 2001 2002 2002 2002 A nalysis

.
Human Human Plant Parasite - Host Mouse Leifsonia xyli subsp. Xyli The Virtual Genomics Institute
3,2 Gb -40.000 genes 3,2 Gb - 40.000 genes 420 Mb - 35.000 genes 23 Mb - 5.300 genes 2,5Gb - 30.000 genes .
[Science291:1304]  [Nature 409:745] [ Science 296:79] [Nature 419:498] [Nature 420:520] * eucali pto
278Mb — 14.000 genes
[ Science298:129]

CcvC

clorose variegada dos citros

enoma
Xylella




Alguns vetores de X
fastidiosa

Dilobopterus costalimai Acrogonia terminalis Oncometopia facialis

Homolodisca ignorata Bucephalogonia xanthopis Macugonalia sp

e laranjeira
N —y
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X fastidiosaem xilemad

Genomas

Sequenciamento

Montagem

Andalise

Anotacéao

Pos-genoma
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.. ATGTTGGGCCACAGTTGACCATTGAAACTG Seqiiénci
GTTGACCATTGAAACTGACCTTGACGTAACGTGGTA..2€quencia

|

..ATGTTGGGCCACAGTTGACCATTGAAACTGACCTTGACGTAACGTGGTAMontagem




Estratégia de seqiienciamento

* Pequena escala
— Leitura Unica
— Delecdes sucessivas
— Subclonagem
— Primer walking

— shotgun

Shotgun

¢ Amostrar fragmentos da seqiiéncia-alvo da maneira
mais aleatdria possivel.

« Determinar a maior porcao possivel das seqiiéncias
das extremidades destes fragmentos

Sanger F, Coulson AR, Hong GF, Hill DF, Petersen GB. (1982) Nucleotide
sequence of bacteriophage lambda DNA . J Mol Biol 162(4): 729-73.

Montagem shotgun

Montagem

* Trimming (corte)
— fixo
— por ambiguidade
— por qualidade

» Consenso
— inclusivo (c6digo de ambiguidades)
— por freqiiencia
— por qualidade




Montagem com phArap

batig| Compare Contigs| Create Exp Exp Err/10kb: |[ 50.30  Pos:
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GCATCTTTGTCGGCG6GT610616TL6ATCGECALCETCELGEE GARCGECEC050CXGET CGCCAGSE FCCCARATCAGCGE T 66T GLLAGCL GLARCASGE TG

CATCETE TETCGTG]Caat gt oCCOOL!

GCATCTTTGTCG6COgETETCGTAT caatlaecARCETC o el T,
GCATCTTTGTCRECRERTGTCGT6T CoATEE0EAECETCCCERCEA TCGCCag wsw:aammscs:r

GCATCTTTGTCGECG06TGTC5 6T CGATCGECACCETCCCGEE GAACEGEEECE! CTCGECABBE T +CCCARATCABCS oy

EER TCT 1T EBACaRET T oL 1o TEEAT O CEACE R CEEBEEBAAC A EER R EYeETELCCAREE T EEE AT CARCEE T TBECABEE RO ACARCE T
scmmmmsstssmmcsTm:sm:s::a::m:::ss:saa:ss:s::ssccmm:s::ass:w:::aamms:s:Tsms::as::smamssms
GCATCTTTETCE: -gafcgCEEBC6TCCCGECgARL] CAggotsece: GLT

GCATCTTTEE0aCE061010g te T CoATCOCCACCETCOCGOE GANCEECELC00BE*EETCOCCAGGLT *CCCARATCABCGE T06T6CC
[GCATCTTTGTCGECGGETGTCE 6T CGATCGEEACCE TCCEGEC GAACEEEAEEREECABE TEGEC AGGE T+CCCANATEABCACEE

gEbggtateg 161 CoATCOLCACCHT] SGARCEGCEECAEEEKACEEBECAGEE DHCCEARRT CAGCGLIES
CATCT T e TCERCORE B TCE 10T O0ATORCCAC AT Lo BAADBOCEE COEC A CE TCOCAGOLT ACCEARATCACEE TG TACEABLE SCAR
AT T T TG LG GCGET G TG BT CGA T C LA G CCCGEL GACGECGLCRELCABCTCRCCAGGLTACCCARATCAGL G TEGTECCAGCCRCAACAGEETE
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Andlise

* Reads

— sem dados
— ruins

— errados
— vetor

— hospedeiro

* Montagem

— gaps
— conflitos
— quimeras/delecGes

» Checagem de co-linearidade

Anotac¢do

Anotac¢do

ORFs
localizagéo

— identificacéo
* RNAs

Sequéncias regulatorias




TGAGTTTGTCCT TATTCTGATGOCTTGCANTACTEDRT TCTCeT @MICTGGTGACTTATIGTT T

T TCTGATAGCCAATCGTTAC TCAAGTTTCTGTT roenceceeT arTAcesTe)
uccuccrsuc;mscmcmsmnmcvcnseemm T AGTCTTCAARACGTGGTTGTATICCGTACTGT TGGCGCGCTTTGATT
T TTGTITTTGCGCACTCTIGTIGAATTA T 166 TeT CAT TCTTGATTATITACG TGTGTTGGTG
cTTegeTAGC! TGCT! ™ TACAOAT T ATCAGTTA]
TTAATACTC TGATAGAAATGATG TTGABTTTANAGATCGARCCGATGCTS AATTCOAGO!
GGCGAAGGWGCTAATGccYACGCCAAGATGYYCArrGAAAMAmmeGTYCAAAYGCCWCYCAYT TTGC GTATTCCACT]
T TGT TTGC GTACCGAGC
GAATATTAGGCAAT T ATTGCAGTGT]
WATAACCTACTCGAGCGTGAGGCTGAAACAGATCGCCAACT"AGWGTTGCAACGT TAGTGTGCTTGGCGATGT TTC GCCGAATTTC
TGGGTTTGACGGTT TGTAT TITTCATIGATT TCeTTT T
GATATTGCTTG
TGcrcTcTGGTGTAATGATWACAGATTGWGrrrsGTAcTrGGAmmrcccArArcGTATTGcGAWGGTAAcACGTTACTGTAWCGusvr(;mrrTTcrrrrrrcccGWGTA@CAGWGGcGTGGGcGTGcrchG CGCGGGAGH
Tce CTGGBATTACTITCTGGTTCCT
TEATTTTT
T TG AGAAAT TGO TTATCCOATCAAT T AMMACTTAGRITTATTCOACTTT TITTTGTTGCS
TGTTGCTGT TTGTTAATCATCATTGGGAT TGTT AACGCCGCCAT |wu»@mmrmmTGCTCAAAY"HB‘GATGCGGGTGCAYGACGATCAAAGYCAGCAH
TGGTGCGTTCCTGCGT TACCACAA/ T STATGTCGATTGT T TACATGCAACGCCA TTACGTCAAY
GTGAAACACAAGAAT T T TTCGAATTATTGATTT TGGTCAGAATGCTTATTGATCTTAGATGT TTCAGTCCATS
TCACGGAATCTICTTGT TAGTGOT TGt TAT Acmccsrmcccnmm TGGTAATTTAT TTTGCCTGCT]
TCTCGTTGCATT T TTGGATTT TCGCTTT CGTGGATCTTTGCTGCG TCTATTCATG
TOATOATGOCTOATO T TATGGTOACATTGCCAATCCCARAAG T TTERATTCT AGACOGTTTC TTCTTTGCT TTACC
TACATTATCTTTTT TTGTGTTGGTTTTCT TTGBATGTTTCCGAGTTAATTTTATCGAT TATTTTTAKCGGTT T TTANTGGTATTG CTTGCACCAT
TTTTTCGGTGT TCATA TCTC TTTTT T A GATGTTCAGTC GTCCTATCGT]
CAGTTATCACTGTACTTGTTTTTTTGTTGGCTTATICATITCTTT! T AYAWCLGCAITGAGYC"YTGGYATCAA&WKAYYT"CGA"AAAACGTCYG CGTTGTGGTG
CTTCCAGAATGGTGGG TG TGCTGATITACAGTT TATCTGGT nGTchATrremAccTTAcmGTchATATGTATrcﬂ’rnrrr
Gt TGTCTAA GTATGTTTCTT]
AT TABGGT T T TCC T TTaTOTEC o TTCCOAT HTCATBANTT SCCTATTGEATT T TATITTTCGTITY eaTIACGGTT TTTTACTTGCH
GAAAAAGTTGATATGAATATGCTTATTTTTGGCAATTCACCATTTGTIATGTTTCCGCATTGT TGGTCATTC TAATACGCTGTTG ATTTTGTGC
TTTGCTCGGAGGGACATCTGGATTGATCTTGGCATTGCTTTTTTCABRUGTTGTGTTTTATTCCAATTTTT, 6! TGAGTTTTATS
ATGTGGTGTTTTTATGTTGTGTTGGATTT TTCGTATTTTCGATS TIGTTTITTTATGT TTTAGATATTTTMTTTTTAAGGAATGTCTTTTTTA TTCATTAATAAT]
CGAATCCGTT TGTTGTGTTAT TTTTTGATTT) TATGACT TTCGAATIGTAATTTT ACTGTTTAATS
T AT A GAT GGG T e AN AT CGATGCAG TG CATL DB ATCGATTTGATG TOGTGACGT TTAGITBEGTTCTACTT CAG CGCATTGGTY
TGTTGGATAAAGCCGATGTGATT CGGTATTGATTATGACTTTCT T T TTCTTOARGGAT TAA ATTACTTTGG!
Gcmur TocoTTorTT TTTIGTATTT
TTAT TTT TTAATGGAG
TGGTATCGCYGCAGYTGAGGCGATGAGYGCYGGATTAATYCCYGMMTTCCACCAY"GCGCGYCTACAYCGYGAGYCCGGYTTAGJKE’WGAYCCATTACAACCACAGGKTGCAGTTGCTGYACAGGGATY GGCAGTACA|
CTTTCAGTGATCGTTATCACT TTATGTCATTGGTT T T GATTGAA TAGGTTTTTT
AGGTGCATGATTTCT TACS: T AAYCGGATGATTGATGYAYGYGTCGYYACCMGU\YTGYGAATYTCTGTAAGAATGGGAATATCGAYAGTCAAYCCA GGCGGATTA
TGCCTCAGTTA
AYCGYGCYAWGGCGCGGYTGWGAAYCCGCAYGATTMGGYCYWCACTGCG TTGT TTCTTCGTGATT T aatcTATTCT)
TTCGT resceArm\rrmucr T TGC ATTGAGTGA
rToeecaTIaGTeT TGCGCGTTGBGESGET ‘rrtcrcAGrnTGGn
CAAGTGATTATCGGTTATCGGCT TGGTT TCCAGTTGT CcGTTTCGATA
TGTTGCGTTGTTTGCATTTTCT TAATTGGICCT TGTTAT TATGCAAGTTATTGGCTATT TTTAGCACGC
ATGTGTTTTTGGTGT TGGTGCTTATT TATTGGTTACAGCATTAGTTTAGCTT T TACPETTCCTGGT
ATGTATGCTTCGCAG: TTGGCAATGTTGGTAGCTTTTGCAGTGTTATCCT T TICTICASTAS
GGGATCTTAATTCATCGGTTCTTAGGATTTTTTTGAARATT TATGAATGCTTG T CAATTATCTC
STATIGATTICATY TACGTTACAGTTTGT TGAGTAT) \TT GTTATCTATG
TGAGGATATGCTCTTTCGCTGGTATGT TTAT TGCGTTCAT: TATTAATCCATCT GCCCGTCTT)
s TTCAGCGGGTTGCTGCAAGTT TGTT TAT T TGGTGG TCCATCGCC
TGTTTGATCCGTTATITTT TG TGG TTGCACGGAAGGAGTTTC TGTTATCGGT T TTGAAACTATTCGTTATA T
GAATATTTAC T T T T TocCeTGGT TCT GCGTTGCAN
Gmrsrrscrcsmm T TGT AAGGAGCGAAAGTTGATBABTTTAGTGTCTCTATAGAAGG TGTGAGGTGTS
TTTT TTTGT TTCATT ACGAYTGATACTCYGTTGCG‘DGWTCCGGYGTTAYCAACCAGEKHGCCYYYG"GCWCGCYGU\ CCGTAGTTTG)
T T e TTGATCCCGT ATCTATGTCA
AAGCCTGGTGTT TTGTGTCAGT TTCAT T AT T ecTreeon
TTGCATACACCATTGGTTTTTGGTGTTGGTGCGTTGTTTGATTT T T TGTTGT FTATTTAMCOCTACAG T

« xylella main chromosome from 2235870 to 2247690 (reverse complemented)

+11.820 pares de base, ou 0.44% do tamanho total (226x)

Predigdo de genes

» Esta sequéncia é codificadora?

Como o gene X est4 organizado?

Anotagdo

Que vias metabdlicas estéo presentes
neste organismo?

O que ele é capaz de fazer?

O que ele nao é capaz de fazer?

Predicdo de genes é dificil

* Sinais nas sequéncias de DNA tem baixo contetdo
de informagéao
— Degenerado, altamente inespecifico

 Discrimingdo dos sinais verdadeiros é complicado

» Erros de seqiienciamento




Organizagdo dos genomas

e Operon Gum de Xy/ella
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* Regido da beta globina humana no cromossomo 11
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Blastn p-globina (62000 to 64000)

Color Key for Alignment Scores

< 50-80

tnpseq_1p

T T T T T
0 250 500 750 1000 1250 1500 1750

Blasth g-globina (62000 to 64000)

Score E
Sequences producing significant alignments: (bits) Value

emb|F24593.1|F24593 HSPD11021 HM3 Homo sapiens cDNA clone s... 523 e-146
emb|F26056.1|F26056 HSPD13352 HM3 Homo sapiens cDNA clone s... 523 e-146
gb|T41162|T41162 ya31f08.s3 Homo sapiens cDNA clone 62247 3... 523 e-146
emb|F27352.1|F27352 HSPD15247 HM3 Homo sapiens cDNA clone s... 523 e-146
emb|F33173.1|F33173 HSPD26430 HM3 Homo sapiens cDNA clone s... 521 e-145
emb|F21808.1|F21808 HSPD06401 HM3 Homo sapiens cDNA clone 0... 519 e-145
emb|F21643.1|F21643 HSPD06227 HM3 Homo sapiens cDNA clone 0... 519 e-145
emb|F20795.1|F20795 HSPD05201 HM3 Homo sapiens cDNA clone 0... 519 e-145
emb|F31552.1|F31552 HSPD22843 HM3 Homo sapiens cDNA clone s... 517 e-144
gb|R06757|R06757 yf11d02.s1 Homo sapiens cDNA clone 126531 ... 517 e-144
emb|F26092.1|F26092 HSPD13402 HM3 Homo sapiens cDNA clone s... 515 e-143
emb|F28594.1|F28594 HSPD17840 HM3 Homo sapiens cDNA clone s... 515 e-143
emb|F24982.1|F24982 HSPD11692 HM3 Homo sapiens cDNA clone s... 515 e-143
emb|F37427.1|F37427 HSPD36142 HM3 Homo sapiens cDNA clone s... 513 e-143
gb|R91762|R91762 yp98b11.s1 Homo sapiens cDNA clone 195453 ... 513 e-143
gb|AA296097|AA296097 EST10430 Adipose tissue, white | Homo ... 513 e-143
gb|R93060|R93060 yq13c07.s1 Homo sapiens cDNA clone 196812 ... 513 e-143
gb|R91514|R91514 yq09c1l.s1 Homo sapiens cDNA clone 196436 ... 513 e-143
emb|F31377.1|F31377 HSPD22507 HM3 Homo sapiens cDNA clone s... 513 e-143
emb|F36284.1|F36284 HSPD33731 HM3 Homo sapiens cDNA clone s... 511 e-142
emb|F24336.1|F24336 HSPD10580 HM3 Homo sapiens cDNA clone s... 509 e-142
emb|F29589.1|F29589 HSPD19534 HM3 Homo sapiens cDNA clone s... 509 e-142
gb|H95645|H95645 yv17b07.s1 Soares fetal liver spleen INFLS... 509 e-142

Blastn p-globina (62000 to 64000)

emb|F26056.1|F26056 HSPD13352 HM3 Homo sapiens cDNA clone s4000047F08, mRNA sequence

Length = 430

Score = 523 bits (264), Expect = e-146
Identities = 264/264 (100%)
Strand = Plus / Plus

Query: 1482 gc Jgtctgte actttggc C 1541
I

Shjct: 155 gctectgggcaacgtgc 214

Query: 1542 accagtgca Jotggcte 1601
I n——n

Sbjct: 215 acca tg ccacaa 274

Query: 1602 1661
T,

Sbjct: 275 ctttgttccctaa 334

Query: 1662 Jgggc 1721
I n——n;,

Shjct: 335 gtcc Jaagggccttgageatctggattctgectaat 394

Query: 1722 aaaaaacatttattttcattgcaa 1745

I
Sbjct: 395 aaaaaacatttattttcattgcaa 418

10



Blastn g-globina (62000 to 64000)

Score = 283 bits (143), Expect = 7e-74
Identities = 143/143 (100%)
Strand = Plus / Plus

Query: 490 tc 549
TR TOR

Sbjct: 13 jgcte 72

Query: 550 acctggacaacctcaagggeaccttt aagctgc 609

I
Shict: 73 1 132

Query: 610 acgtggatcctgagaacttcagg 632

AL
Sbjct: 133 acgtggatcctgagaacttcagg 155

Blastn operon 6um (21000 - 23000)

Color Key for Alignment Scores

<40 50-80

tnpseq-1f T T T T T !
0 250 500 750 1000 1250 1500 1750 2000

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

gb|U22511|XCU22511 Xanthomonas campestris GumA, GumB, GumC,... 46 0.034
emb|Z68013|CEW02H3 Caenorhabditis elegans cosmid W02H3, com... 42 0.54
gb|AF025669|AF025669 Tribolium castaneum GABA receptor subu... 40 2.1
emb|X00274|HSHLO7 Human gene for HLA-DR alpha heavy chain a... 40 2.1
gb|AF172352.1|AF172352 Ceratitis capitata GABA receptor sub... 40 2.1

gb|U22511|XCU22511 Xanthomonas campestris GumA, GumB, GumC, GumD, GumE, GumF, GumG,
GumH, Guml, GumJ, GumK, GumL, and GumM genes, complete
cds.
Length = 16075

Score = 46.1 bits (23), Expect = 0.034
Identities = 41/47 (87%)
Strand = Plus / Minus

Query: 1458 jgttctgtgcag 1504

T AR T OO0
Sbjct: 2779 agattctgcgecag 2733

Blastn operon 6um (21000 - 23000)

emb|Z68013|CEW02H3 Caenorhabditis elegans cosmid W02H3, complete sequence
[Caenorhabditis elegans]
Length = 17716

Score = 42.1 bits (21), Expect = 0.54
Identities = 21/21 (100%)
Strand = Plus / Plus

Query: 1653 acgctgctgattattttcaat 1673

I
Shijct: 9659 acgctgctgattattttcaat 9679

gb|AF025669|AF025669 Tribolium castaneum GABA receptor subunit (Rdl) gene, partial cds
Length = 836

Score = 40.1 bits (20), Expect = 2.1
Identities = 23/24 (95%)
Strand = Plus / Plus

Query: 520 gatcaaaaacacgaagtattagat 543

I T
Sbjct: 565 gatcaataacacgaagtattagat 588

()

Database: Non-redundant GenBank+EMBL+DDBJ+PDB sequences
Posted date: Sep 22,1999 2:18 PM

Number of letters in database: 1,306,157,801

Number of sequences in database: 477,403

Blastx operon 6um (21000 - 23000)

Key for Alignkent Scores

50-80
trpseq-1y T T T ) T ) T !
o 250 500 75 1000 1250 1500 1750 2000
Score E
Sequences producing significant alignments: (bits) Value

pir||S67819 GumcC protein - Xanthomonas campestris >gi|11720... 419 e-116

pir||S67820 GumbD protein - Xanthomonas campestris >gi|73314... 263 5e-69

pir||S31721 xps2A protein - Xanthomonas campestris >gi[4854... 258 le-67
gb|AAD43842.1|AF076290_12 (AF076290) Bmel2 [Brucella melite... 80 8e-14
sp|P33698|EXOP_RHIME SUCCINOGLYCAN BIOSYNTHESIS TRANSPORT P... 76 9e-13
pir||S37031 exoP protein - Rhizobium meliloti >gi|742331|pr. 68 2e-10

gi[3493609 (AF067140) exopolysaccharide polymerization prof 68 3e-10
gi|2921558 (AF039306) integral membrane protein [Bradyrhiz 67 4e-10
gb|AAD35728.1|AE001738_8 (AE001738) hypothetical protein [T... 63 6e-09

emb|CAA75431| (Y15162) ptk [Acinetobacter johnsonii] 54 4e-06
gb|AAD34733.1|AF131869_2 (AF131869) putative undecaprenylph... 43 0.011

gi|3449364 (AF032862) intracellular hyaluronic acid binding... 41 0.024

pir||[JC5016 hyaluronan receptor - human 41 0.041
sp|Q46631|AMSA_ERWAM AMYLOVORAN BIOSYNTHESIS PUTATIVE MEMBR... 40 0.053
gb|AAD32394.1]AAD32394 (AF065404) pX01-90 [Bacillus anthracis] 40 0.070

11



Blastx operon 6um (21000 - 23000)

pir]|S67819 GumC protein - Xanthomonas campestris >g 1172092 (U22511) GumC
[Xanthomonas campestris]

Length = 449

Score = 419 bits (1066), Expect = e-116
Identities = 239/378 (63%), Positives = 310/378 (81 %), Gaps = 6/378 (1%)
Frame = -2

Query: 2000 IPVESPLDRDFYQTQYQLLQSRSLARAVIRKMNLDRERMPLVDKVLSKVQNI 1839
+PVESP DRDFYQTQYQLLQSRSLARAVIR+ LD+EP K V++ L+K

Sbjct: 58 MPVESPQDRDFYQTQYQLLQSRSLARAVIREAKLDQEPAKEQVEEALAKAAEKNPEAGK 117

Query: 1838 PVNTRNTAIESALIEMMLNSLKIEPILNSRLVYVHFDSH DPTLSAK\/ANAYAKMF\ENNQ 1659
+++R +E +L + +L L +EPILNSRLVYV++DS DP L+AK+AN Y
Sbjct: 118 SLDSRQAIVERSLTDTLLAGLVVEPILNSRLVYVNYDSP DPVLAAKIANTYPK\/FIVSTQ 177

Query: 1658 QRRSNAFSFAMKYLAGRLEQLRIKVDKSERNVVAYSTEE/SVGDEKPSLSAQNLSDLN 1479
+RR A SFA ++LA RL+QLR KV+ SE+++V+YST+E+IVSVGD+KPSL AQNL+DLN
Sbjct: 178 ERRMKASSFATQFLAERLKQLREKVEDSEKDLVSYSTERIVSVGDDKPSLPAQNLTDLN 237

Query: 1478 ALLASAQNERIRAEASWRQASIGDGLSIPQVLSNLLVQERTEQANMVNEYQQKLSMFKP 1299
ALLASAQ+ RI+AE++WRQAS GDG+S+PQULS+ L+QSLR+EQ + +EQQKLS FKP
Shict: 238 ALLASAQDARIKAESAWRQASSGDGMSLPQVLSSPLIQERSEQVRLTSEYQQKLSTFKP 297

Query: 1298 EYPEMQRLKARIKENTKQINAEVLNIRQSLKSQYEATLI'QENLLNDRIAVLEKDELDLKT 1119
EMQRLKA+I+E+ +QIN EV+NIRQSLK+ Y+A++ QE LLNDRIAL  +ELDI
Sbjct: 298 DYPEMQRLKAQ\EESRRQINGEVINIRQSLKATYDASVH QEQLLNDRIAGLRSNELDLQS 357

Query: 1118 RL\RYNLLEREAETDRQLYDALLQRYKE\S\/LGDVGSNMTVVDAADIPSRPISPNLLMN 939
R IRYN+L+R+ +T+RQLYDALLQRYKEI V +VG+NNVT+VD AD+P+
Sbjct: 358 RSIRYNMLKRDVDTNRQLVDALLQRVKEIGVASNVGANN’TIVDTADVPTSKTSPKLKLN 417

Query: 938 TILGGIFGVFLGLTVAMVRYSMHG 867
LG IFGVFLG+ VA+VRY + G
Sbjct: 418 LALGLIFGVFLGVAVALVRYFLRG 441

sxoaTAT ”g'mj GumB (654 bp) (217 aa) }g;'m‘

T
TAGCAACCTGA TGGTTGTATT
TGOGCTTGTTTTTGCGCACTCTTGIT TTCGTTATGGTC TGA0G0GCH TACTATGGAT

TTTCTATCAAACTC AATATCAGTTAY

TTCGCTAGCCCT TGCTGCTT T T

S
apecre et GumC (1404 bp) (467 aa) ArISAICSETIACHTCaRCECTCaTC e
T e T e TAceos St
CoCTCTeETeTATEATTACAGAT CATCSIAeSs c e
Coars AT COEmGTACT GumD (1455 bp) (484 aa) WamaaTcAcor TeGeAaTe
T S e S Wl
T T b e e
AT TGl CCAATTGTET GO T eacaTT G oTT s AT e ey Foeciny OuME (1275 bp) (424 aa)
e oS e e
e oSctniros GUMF (1092 bp) (363 aa) 7 resTeTad
e IeseT e AT s TS
e e T TeTaTooT T waTeAoree A e
et A e T e T A TehTarTe
Lt TecaTIaTTT TTGCGAGTOATIGAAAAT "cos GUMH (1143 bp) (380 aa) Fm
TTGGGCGTTGGTGT /:j GumJ (1533 bp) (510 aa) lreerereccescacTTTCTCAGTITTGGTT GaAATCTGATY
O i T T S LA eeTIorT oo
e T T : :
TGTTTGATCCGTTATTTTT; GumK(846 bp) (281 aa) [TCATGTTATCGGT TGAT T TOMACTATICGTTATA TTAGGCATCC

; ; TGt TGATCCCGT ATCTATGTCNS
Aecoreor ‘ T oar ToAGTCANT TGTGrTGarT GerTTcsar
e Gum (798 bp) (265 aa) 7 i Tormer AT HTARACOGTAGHG TTGOOATETS

ylella main chromosome from 2235870 to 224769 verse complemented)

w

== —— L e
T e —, [ G ) e, e o ) e o e X

= e e S P W [ mee—— T SR e e -

—— ) G G ) e P AR -

" B, e— —— L 3 P —) 3 1 o —— . R (e

w T — ——— _.M - M, L. M R ——
R R S G . ST TR, B R ERECRCUACL X
i .0, —— : C T L = el

AP TORRTY | SO S R e rR e, e e e L | S =TI T

TR, T RGNS W o N L 0 0, S—— == W P L BER

LG TS, RS = SRR

- - - A T aER L.

- ) . P LG Mol ) SO RS O —e— e G2
e T —

= T S R T, —— e

W e e = B e e

TS AT, G e, e e 0.0 LR SR TP Gpe e e e

L \/

O genoma publicado de Xy/e/la

fas'r/o’/osa
ture

* Mar/98 — Jan/00
* 2,7 Mbp

* 2,904 ORFs

Nature, (July 13, 2000) 406:151-157.
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Mapa genético dos operons gume
rpf

Grupo do genoma da Xy/ella

gum operen
Xylella fastidiosa sonby

a0 e R e AR e b Ma—————
Vv \ b uda _
Xeni campesiris [ qunc S g gt

rpf operon
Xviella fastidiosa sy

DI T T ST
D= 7 T =T

) m’ Xanthomonas campesiris

1

Via sintética d O T —
la sintetica da goma xantana
Regulador  XF0290 pfA 80.0 aconitase
Regulador  XF1109 pfE 652 regulatory protein
[GumM] G [GUmES Regulador ~ XF1113 piG 77.0  two-component system, regulatory protein
(E] (&7 0 (& 00 GV Regulador ~ XF1114 rpic 600  fused two-component sensor-regulator protein
Regulador ~ XF1115 rpfF 657 regulatory protein (DSF)
Precursor  XF0232 pai 791 glucose-6-phosphate isomerase
Precursor  XF0259 xanB 845 i P
Precursor  XF0260 xanA 848
Precursor  XF1064 gk 414 glucose kinase
Precursor  XF1460 gk 327 glucose kinase
Precursor  XF1606 algd 661  UDP-glucose dehydrogenase
Precursor  XF2432 gtaB 818  UTP-glucose-1-phosphate uridylyliransferase
EPS-sint  XF2360  gumM 631  GumM protein
EPSsint  XF2361  gumK 687  GumK protein
EPSsint  XF2364  gumH 647 GumH protein
LZ/ EPS-sint  XF2365 gumF 419 GumF protein
Katzenet al., 1998.J Bacteriol 180(7): 1607-1617 ) - EPSsint  XF2367  gumD 736 GumD protein
@l G_ﬁ;v"‘f"y 'ﬂrta!;ﬁﬁa ?“E EPS-exp  XF2362 qumJ 627  GumJ protein
~ Fefyinaitzaiion - Bpar
Yenthen < o T EPS-exp  XF2366  gumE 509 GumE protein
EPS-exp  XF2369  gumC 612 GumC protein
EPS-exp  XF2370  qumB 671 GumB protein




Via sintética da goma fastidiana

Tidten |- 1-‘;

TS i il Rk

il ik ik ik ik
ik ik il ik
Kt ke [ ]
Gl ik

da Silvaet al., 2001.FEMSMicrobiol.Let. 203 165-171

Possivel estrutura da goma fastidiana

@ glicose
< manose

@ é4cido glucurdnico

Viscosidades de polimeros derivados
da goma xantana

Polytrimer

Polytetramer

Nonacetilated polytetramer
100 BEN —a— Wild Type

Viscosity,: CP:

Gum, Wt %:

Hassler & Doherty, 199@iotechnol. Prog. 6 (3): 182-187|

Grupo Genoma - CBMEG
/

™ E
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