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Genomas Completos .o
1.214

¢ Procariotos 1.010 + 80
— Hodgkinia cicadicola 143 Kb*
— Mycoplasma genitalium 580 Kb
— Sorangium cellulosum 13.034 Kb

Genomas Completos Publicados

™= genomas * Eucariotos 124
bases (Mb) :

i
S. cereviciae C.elegans D. melanogaster A.thaliana H. sapiens

0

Guillardia  Encephalitozoon

http://V\N\NV.genomn“ne.Ol’g/ Anopheles  Mus musculus 2 C.briggsae

Genomas em Andamento

(fev 2010)
5.488

* Procariotos 3.963 + 202

e 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 Metagenoma




Projeto Genoma

Estrutural
Sequenciamento Completo do Genoma

— Regido Génica e Regido Intergénica

Funcional
EST — Expressed Sequence Tag

—Regibes que codificam proteinas (Genes)




Seqlienciamento Completo

EST - Expressed Sequence Tag

Biblioteca de BACs DNA accrear
geneB

Mapa fisico
S
DNA Genémico
BAC escolhido

NH, COOH NH, COOH

| Proteina POCCCC )
ligagdo
Dogma Central da Biologia

!

..ATGTTGGGCCACAGTTGACCATTGAAACTG Seqiiénci
GTTGACCATTGAAACTGACCTTGACGTAACGTGGTA.. X€quencia

l Sequienciamento Clonagem em E. coli
. ATGTTGGGCCACAGTTGACCATTGAAACTGACCTTGACGTAACGTGGTAMoNtagem

1995: TIGR

1995: TIGR Primeiro genoma completo

Primeiro genoma completo :
2 £ 5{ ” \‘ 1 A Whole-Genome Random
G :.-_*,% Sequencing and Assembly of
LW, Haemophilus

&
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Michael C.

Leah D. F:

Cheryl L. Gnehm, L
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of DNA from
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== Science 269:496
Bactéria

1,6 Mb - 1.700 genes




1997
Eukaryote
13 Mb - 6.000 genes
[Nature 387:1]

THE .
FUMAN _‘_‘77
GENOME

2001
Human

3,2 Gb - 40.000 genes
[Science 291:1304]

1998

Animal

2000

Insect

100 Mb - 18.000 genes 130 Mb - 13.000 genes

[Science 282:1945]

2001
Human
3,2 Gb - 40.000 genes
[Nature 409: 745]

[Science 287:2185]

420 Mb - 35.000 genes
[Science 296:79]

2000 2000

Plant Bacteria — Plant pathogel
120 Mb - 26.000 genes 2 6 Mb - 3.000 genes
[Nature 408:791] [Nature 406:151]

ature!

na
genome
sequence

5

nature

Plasmodium genomics

2002 2002
Parasite - Host Mouse
23 Mb - 5.300 genes 2,5 Gb - 30.000 genes
[Nature 419:498] [Nature 420:520]
278Mb — 14.000 genes
[Science298:129]

A Rede ONSA

Xylella fastidiosa

Xanthomonas axonopodis pv citri
Sugar Cane EST

Human Cancer EST

Xanthomonas campestris rganizationf‘r

AEG @Nucleotide
. N Sequencing and

« X. fastidiosa / Pierce's Disease “‘,ﬂ al ysis

* Leifsonia xyli subsp. Xyli [The Virtual Genomics Institute

* eucalipto

CcvVC

clorose variegada dos citros




X fastidiosaem xilema de laranjeira

Alguns vetores de X
fastidiosa
S b Nl

Dilobopterus costalimai Acrogonia terminalis

R

Homolodisca ignorata Bucephalogonia xanthopis Macugonalia sp

Genomas

Biblioteca de
Cosmideos

Sequenciamento

Mapa fisico

Montagem

Cosmideo a ser
sequenciado

Analise

Anotacao
J

..ATGTTGGGCCACAGTTGACCATTGAAACTG Seqiénci
GTTGACCATTGAAACTGACCTTGACGTAACGTGGTA..X€quencia

l

ATGTTGGGCCACAGTTGACCATTGAAACTGACCTTGACGTAACGTGGTAMontagem

Pos-genoma




Estratégia de seqiienciamento Shotgun

» Amostrar fragmentos da seqiiéncia-alvo da maneira
* Pequena escala

_ _ mais aleatdria possivel.
— Leitura Gnica

— Delecdes sucessivas ] . . . N
» Determinar a maior por¢do possivel das seqiiéncias

— SR das extremidades destes fragmentos

— Primer walking

— shotgun

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 freqliencia
— por qualidade




RSN IRARAARARAAARI

Montagem com phArap Andlise

e 7 ] C=ar= Reads

— e rETEESE =] sem dados
X gty it

chtetrtg 2ate tCECCaCCEtelaEcgaacas | -
ECATCETE oMM S TCTCGTOTCgatc e Bt tocCoGCaaat] c CENCECe oo tEEES CEle -  EB: o o e ruins
CCATCTTTOTCOBCo88TETCE 5 TogakCeoeACES TCCcaeEsaacgaEsees cgccassctrccoaaatca collgsteceages aacAgsste
SCATCTT TG TCoRCERTETCGTGTC 6ATEEEoACCS TCCCeeCbAAC gRcaogEEc*aE TChCCagaE THoECARA TCAGCOL TggtaCoRbLCbCaacagzzte errados
SCATCTTTGTCOGC006T BTG TGTCGATCOCCACES TCCCOLEGAACEOCECCBBEEHGC T COEEABEE T ¥CCCARA TCABCGE TG6T GCAGCCEEaACAREETE
SCATCTT TG TCOGCG06T BTC0TETCOATCOCCACES TCLCOECEAACBECEECGBLCXBETCOCCAGEE THECCARA TCABCGE TO6T BCAGCEBCARCAGEETE
S CATCTT TG TEGECG55TBTCE TG TCGATCRCCACES TCCCOECEAACEECECCEECEXEETCRCCAGEE TCCCAA TCABCGETOET GLCAGCEBEARCABEETE vetor
SCATCTTTeTCeecaggtatos gtogatoploastsTLELE0EEAAC sgceCoggBENgEtosClAgsc tHcocaaatoagolT 0] (LoagEagEaasasgets
5CATCTT TREEoREEO5T OTEREE TCGAT CHCCACES TCCCO5CEAACCECEEEBBEEHBE T CHCCABEE TCCCARA TCABCGE TO6T GLCAGLLECARCAGEETE .
SCAT CTTTGTCOC565TGTC6T61C6AT COECACCS TCECG0EBARCBaEBB88 e BLTCECCAGEC T+ CECAAA TCABLGCEBBTGC CABCEGCAACABEGTG hospedeiro

a
GCATCtEtateaacbagtatonlGTLGAT CGLCACLE T CECEEELARC GO EEERREEHECEEGELAGGE | ACCLARA 1LAGLE ARt ACCARE gEaacabaats
IGCATCTTT6TCGO0666T 51061 6TCBAT CBCCACCG TCCCE5CGAACGECECC6GC0G0T COLCAGGE TACECAAA TCABCGC TG0 GLCAGCCECAACAGEETE
AT C T ToT COBEO0T 6T CE TG AT EoEEACCE TCEEOOEBAAL CoCEC OB CABE TCOCCARDE T ACCEARATEAGEC 5T BECACECOEARCABBRTE Montage

Bt] cg tcgatcgecac gti g tegteagy thcbtaa toagegctggtas gty
GoATCtttate 2 CaBGCT KCCCANATCAGCGLTGET BEEaBEEaCANCAGEET S

— gaps
— conflitos

— quimeras/delecGes

Checagem de co-linearidade

Anotac¢do

200000
Smal

* ORFs
— localizagéo

— identificacéo
* RNAs

» Sequéncias regulatorias



Predigdo de genes

CCCGGTACCTGATGCACTGCT GUARIEI GCAGCC AaICTOGT
ATAGCCAATCGTTAC CEUMBATCC TOARGTTTY TGTTAIC A
CGTACTGTCAMGEIAGT SCTTTGATITBDGTAT
CTCCTCAGAACCATTGGESA
AT

4 » Esta sequéncia é codificadora?
Como o gene X esta organizado?

TAMGGTA
G
AMGGCAGTT! G
GAGT ATGC EBATAGTGT
T CoTOTABCAGTTOGCaTC
CGCTTCGTAGTCTACTCIGGTTGCATATGCG
TTTTAGAAAAAAATC)
GAGATAACTAL
S GTATGCGGGTGCAT «
5CGTCCTCATGBGGAGAACAGT ATTACATGCAACGCCA
ATTTTCOAATTATT GACTTTAGTACGTGTAC TTGGTCARMT TTAG)
CGCTRRRTACGGTGACTCCAGT TANTTTAT TTTO
ATTCGTTTT A SGATCTTTGCTGCG TCTA
WICTTAGT ACTICTTTGCTGGTT

i
TCTCTGTATCTGAATATGTGAGE ACGCCGGATAG
GTCATTAATCTTCGTCABBGTGTTGATC

ATGTGCTCAAATTT
TTATTGAT
T

ST
.H»«um “,ua‘mmm.‘.‘(
BATTACATCCGG
A TATAA TA A
A A AGGGATGCG
ATGAAGGTAE
Huvvvvuwtrncvvw(.u.<.umm.m ATGCATATTAATGGTATTG
CTTGCCCTTGR/TTGS

TA
AAAAGAATCTTGTAGAAGCGAGAGTG
G TACAGTT! TGC
cGl TGCGTTGGGGGATGCACC 7 A GAACTGCT'
TATGGGTAGGGTTTTTT T TTGCCTAT!
AAAGTTGATATGAATATGCTTATTT GTGTGGCGATAGTGTTATG
ATCTGGATTGATC TTeGC ATG)
A CTGTGGaG u TA
ATA A o
5 CGTGACG A STGTGTCG!
A ACATGGAA ACGGT A ACTTAA ATTACTTTGGT
AEBBATAGTOTO6TOOTTCG0A ACTC mu.mm GGGC GCTC A
SCATTTTCATTGTBGETCACAGTCGC! CTTT TTAATGGAC
GGt CATTACAACCACAGGBTGCAGTTC SGATT GGCAGTACA
AT IO BABGOBATCT T TTTOTI T 06T TECOAST ATGT COANGCOAT TGAA TAGOTITTTTT
AT TGTGAATTTCTGTAGARTGGGAATATC GATTAA
5T GeaC
TTGTGGGT
GTATTGGCGA
AAT!
G AGC
AATCTTTGGAAGCART TG ATGTTGRTAGCTT
TTCTT) T 2aT AGCTTATC
@ GATGAATTGGCTA A TTACAGTTTGTTGTCCAGGCTAMARAAGATTTG
STGGTATTGAGGATATGCTCTTT CGAAGCAGACAT TG TGTAGMCTCAGT
STGAATTTCAGCGGGTTGCTG GUBATTTATATCGGC
ATCCG rV-'-HHH\.h.\.H\.\».4.\.»«.\.“.”1( A c GTTTACGGTGAGA
SAATATTTAGCCGATAGTTC STACGACTTTETGBGCG ATOCEOTORTCO6C e
STGTTTTGGATCCTACTGCCT. 5GGAACCCGRBTAGCGGTGTGAG S TATCTGTATCCGTAGTTTTATT TTTCAT EATGH uummum.u.nnmu.w.(. TG
T ATCCAC A ATACTCTGTTOCTIGGTT TTCGCTGT
ATTCGGAT S ATAGGCATGGATTTGGCTGCGCT GTIIT: c
STACTTGTGATGGGTATGCGCAGT TCATTGCGGABEATETAGTT GAGTCAA TC
TGC A TGGOTACOT AT TAGG TR ERA ACCOATTG T TG TGGABIBACTTTATTTAMA

seTsTIGG
GCGGTGTGGGCTTTTGGA
TGCAATGCCAGT

oI OCCATATGO0O0COACACETTOTOTCA o
TGO TOTTGTOCOTTG T TTOATT DI ATOTaCG0C
« xylella main chromosome from 2235870 to 2247690 (reverse complemented)

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

GTTGCATACACCATTC

Predicdo de genes é dificil

» Sinais nas sequiéncias de DNA tem baixo contetdo

Anotacgao
de informagéao
Degenerado, altamente inespecifico

Que vias metabdlicas estdo presentes
neste organismo?

O que ele é capaz de fazer? 7

O que ele ndo é capaz de fazer? » Discrimin¢do dos sinais verdadeiros é complicado

» Erros de seqiienciamento




Blastn p-globina (62000 to 64000)

Organizagdo dos genomas

Color Key for Alignment Scores
50-80

T T T T T 1
750 1000 1250 1500 1750 2000

e Operon Gum de Xylella

8000 10000 12000 14000 16000 18000 20000 22000 24000 26000

= RNA Methyltransferse Gund  GunK Gun] GunH GunF GunD GunB
— G — — <

cosaminidass  regulatory protein 3-isopropylnalatd
— — — —

ltransferase 3-isopropylnalate dehydrof
=1

¢ Regido da beta globina humana no cromossomo 11
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——
20000
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) [ w
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-
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o )

Blastn p-globina (62000 to 64000)

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

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 yfl11d02.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 yq09c11.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

Query: 1482 gctcctgggcaacgtgctggtetgtgtgctggeccateactttggcaaagaattcaccee 1541

I
Sbjct: 155 gctcctgggcaacgtgctggtctgtgtgctggeccateactttggcaaagaattcacece 214

Query: 1542 accagtgcaggctgcctatcagaaagtggtggcetggtgtggetaatgeectggeccacaa 1601

Shjct: 215 accagtgcaggctgcctatcagaaagtggtggctggtgtggctaatgecctggeccacaa 274

Query: 1602 gtatcactaagctcgctttcttgctgtccaatttctattaaaggttectttgttccctaa 1661

I
Shjct: 275 gtatcactaagctcgctttcttgctgtccaatttctattaaaggttectttgttccctaa 334

Query: 1662 gtccaactactaaactgggggatattatgaagggccttgagcatctggattctgectaat 1721

Shjct: 335 gtccaactactaaactgggggatattatgaagggccttgagcatctggattctgcctaat 394

Query: 1722 aaaaaacatttattttcattgcaa 1745
I

395 aaaaaacatttattttcattgcaa 418




Blastn g-globina (62000 to 64000) Blastn operon 6um (21000 - 23000)

Color Key for Alignment Scores
50-80

T T T T 1
1000 1250 1500 1750 2000

Sequences producing significant alignments: (bits) Value

gbJU22511|XCU22511 Xanthomonas campestris GumA, GumB, GumC 46 0.034
Score = 283 bits (143), Expect = 7e- emb|Z68013|CEW02H3 Caenorhabditis elegans cosmid W02H3, com... 42 0.54
Identities = 143/143 (100%) gb|AF025669|AF025669 Tribolium castaneum GABA receptor subi 40 2.1
Strand = Plus / Plus 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

Query: 490 accctaaggtgaaggctcatggcaagaaagtgctcggtgectttagtgatggectggete 549 gb|U22511|XCU22511 Xanthomonas campestris GumA, GumB, GumC, GumD, GumE, GumF, GumG,
IR R GumH, Guml, GumJ, GumK, GumL, and GumM genes, complete
Shjct: 13 accctaaggtgaaggctcatggcaagaaagtgcetcggtgectttagtgatggectggete 72 cds.
Length = 16075

Query: 550 acctggacaacctcaagggcacctttgccacactgagtgagctgcactgtgacaagctge 609 Score = 46.1 bits (23), Expect

[ nnnn—;n: Identities = 41/47 (87%)
Sbjct: 73 acctggacaacctcaagggcacctttgccacactgagtgagcetgcactgtgacaagctge 132 Strand = Plus / Minus

Query: 610 acgtggatcctgagaacttcagg 632 Query: 1458 ctgtgcggaggccagcaacgcattaagatcactcaggttctgtgcag 4

AL D AR OO OO0
Shjct: 133 acgtggatcctgagaacttcagg 155 Sbjct: 2779 ctgtgcggatgccagcaacgcattgagatcggtcagattctgcgeag 2733

Blastn operon 6um (21000 - 23000) Blastx operon 6um (21000 - 23000)

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

Key for Alignkent Scores

Score = 42.1 bits (21), Expect = ! 560 75‘0 10‘00 12‘50 15‘00 17‘50 201‘10

Identities = 21/21 (100%)
Strand = Plus / Plus

Query: 1653 acgctgctgattattttcaat 1

I
Shjct: 9659 acgctgctgattattttcaat 9679

Score E

gb|AF025669|AF025669 Tribolium castaneum GABA receptor subunit (Rdl) gene, partial cds Sequences producing significant alignments: (bits) Value

Length = 836 3
pir||S67819 GumcC protein - Xanthomonas campestris >gi|11720... 419 e-116

Score = 40.1 bits (20), Expect = pir[|[S67820 GumbD protein - Xanthomonas campestris >gi|73314... 263 5e-69
Identities = 23/24 (95%) 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
Query: 520 gatcaaaaacacgaagtattagat 543 gi|3493609 (AF067140) exopolysaccharide polymerization prot... 68 3e-10
TN T 02921558 (AF039306) integral membrane protein [Bradyrhizo... 67 4e-10
Shjct: 565 gatcaataacacgaagtattagat 588 gb|AAD35728.1|AE001738_8 (AE001738) hypothetical protein 63 6e-09
emb|CAA75431| (Y15162) ptk [Acinetobacter johnsonii] 54 4e-06
9] gb|AAD34733.1|AF131869_2 (AF131869) putative undecaprenylph... 43 0.011
gi|3449364 (AF032862) intracellular hyaluronic acid binding... 41 0.024
Database: Non-redundant GenBank+EMBL+DDBJ+PDB sequences pir]|3C5016 hyaluronan receptor - human 41 0.041
Posted date: Sep 22,1999 2:18 PM sp|Q46631|AMSA_ERWAM AMYLOVORAN BIOSYNTHESIS PUTATIVE MEMBR... 40 0.053
Number of letters in database: 1,306,15 gb|AAD32394.1]AAD32394 (AF065404) pX01-90 [Bacillus anthracis] 40 0.070

Number of sequences in database: 4774

Strand = Plus / Plus




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 (L
Frame = -2
Query: 2000 IPVESPLDRDFYQTQYQLLQSRSLARAVIRKMNLDREPMKPLVDKVLSKVQNI 1839

+PVESP DRDFYQTQYQLLQSRSLARAVIR+ LD+EP K V4+ L+K
Sbjct: 58 MPVESPQDRDFYQTQYQLLQSRSLARAVIREAKLDQEPAKEQVEEALAKAAEKNPEAGK 117

Query: 1838 P\/NTRNTA\ESALIEMMLNSLKIEP\LNSFPL\/Y\/HFDSH DPTLQAK\/ANAYAKMF\ENNQ 1659
++R +E +L + +L L +EPILNSRLVYV++DS DP L+AK+AN Y
Sbjct: 118 SLDSRQA\\/ERSLTDTLLAGLWEF'ILNSRL\/YVNYDSP DP\/LAAK\ANTYPK\/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 ALLASAQNERIRAEASWRQASIGDGLSIPQVLSNLLVQBRTEQANMVNEYQQKLSMFKP 1299
ALLASAQ+ RI+AE++WRQAS GDG+S+PQVLS+ L+QSLR+EQ + +EQQKLS FKP
Sbct: 238 ALLASAQDARIKAESAWRQASSGDGMSLPQVLSSPLIQERSEQVRLTSEYQQKLSTFKP 297

Query: 1298 EYPEMQRLKARIKENTKQINAEVLNIRQSLKSQYEATLRENLLNDRIAVLEKDELDLKT 1119
+YPEMQRLKA+I+E+ +QIN EV+NIRQSLK+ Y+A++ QE LLNDRIAL  +ELDL++
Sbjct: 298 DYPEMQRLKAQIEESRRQINGEVINIRQSLKATYDASVH QEQLLNDRIAGLRSNELDLQS 357

Query: 1118 RL\RYNLLEF?EAETDRQLYDALLQRVKE\S\/LGDVGSNNT\/\/DAAD\F'SRP\SPNLLMN 939
R IRYN+L+R+ +T+RQLYDALLQRYKEI V +VG+NNVT+VD AD+P+ SP L +N
Sbjct: 358 RSIRYNMLKRDVDTNRQLYDALLQRYKEIGVASNVGANNTIVDTADVPTSKTSPKLKLN 417

Query: 938 TILGGIFGVFLGLTVAMVRYSMHG 867
LG IFGVFLG+ VA+VRY + G
Sbjct: 418 LALGLIFGVFLGVAVALVRYFLRG 441
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GumB (654 bp) (217 aa)

AGTT
- . ATAACTTTAG
CCGTACTGC

GumM (798 bp) (265 aa)
« xylella main chromosome from 2235870 to 2247690 (reverse complemented)

O genoma publicado de Xy/e/la
fastidiosa

International weekly journal of science

« 2,7 Mbp

* 2,904 ORFs

Nature, (July 13, 2000) 406:151-15

12



Mapa genético dos operons gum e

Grupo do genoma da Xy/e/la

Xylella fastidiosa

QumB  gumC qumD qumE
67 62 74 60

gumB gumC gumD gumE

Xanthomonas campestris

Xylella fastidiosa

rpfE rec)
mpfB = prA

Xanthomonas campestris

classe gene ID. gere identitdade fungéio

Via sintética da goma xantana T e B e

Regulador ofA 800 [aconitase
Regulador | XF1109 | mfE | 652 fequlatory protein
GumM GumH Gumk Regulador NO-component system, regulatory protein
(cTm {arin 6TV d Regulador | XF1114 | mIC_ | 60.0 _fused wo-component sensor-regulator protein
Regulador regu\atmy protein (DSF)
| i Precursor | poi [ 791 |oiucose-6phosphate isomerase
| ‘ Precursor phosphomannose isomerase-GDP-mannose pyrophosphorylase
b j v

i ¢ Precursor lphosphoglucomutase /phosphomannomutase
Blaeyor)  Gloe)fek ) GdlnF (AT ) Precursor
| 3 Precursor

oyficatn e

Precursor

= EPS-sint [GumM protein

EPS-sint IGumK protein
G omL F

Katzenet al., 1998.J Bacteriol 180(7): 16 EPS-sint loum protein
LI Cl lound praein
Xanthan <« i feune proten

EPS-exp lGumC protein

(KP%) J EPS-sint IGumH protein

EPS-exp IGumB protein




Via sintética da goma fastidiana Possivel estrutura da goma fastidiana

——
Gk

GLK
//' y g D S

G6
/ Glc6-P Frug-P Man6é-R
XanA XanA
N 4
#Glc1-P Man1- P\
GaJU

UDP Glc

cjopkematc . . glicose
== == fastidian
gum 4 manose
._Glc—qbelc Qth Qth (ﬁb e A s
| g <Man clgn <an acido glucurénico

GlcA GICA GkA GkA

da Silvaet al., 2001.FEMS MicrobioliLet. 203:165-171

Viscosidades de polimeros derivados Grupo Genoma - CBMEG
da goma xantana :

Polytrimer

Polytetramer

Nonacetilated polytetramer
| —— Wild Type |

Viscosity, CP

Gum, Wt %

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