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Aidar e material genético de un organismo 1500-3500 Kb

Trozar € DNA (Shot—gun)

1.000-100.000 clones

L ectura de secuencianucleotidica 1000 pb corridas 5000 kb

—




Assembly:

 Putting sequenced fragments of DNA
Into thelr correct chromosomal
positions



Contig

» Contiguous seguence of DNA created
by assembling overlapping sequenced
fragments of a chromosome (whether
natural or artificial, asin BACs)



ecuperacion de
agmentos via PCR

Repeticion del protocolo de secuenciacion con nuevos clones.



The fragment assembly problem

« Aim: infer the target from the reads
 Difficulties—
— Incompl ete coverage. L eaves contigs separated
by gaps of unknown size.

— Seguencing errors. Rate increases with length
of read. Less than some e.

— Unknown orientation. Don’t know whether to
use read or its Watson-Crick complement.



*~Thermoanaecrobacter -
tengcongensis
2,669,445 bp




Draft sequence

» Sequence with lower accuracy than a
finished sequence; some segments are
missing or in the wrong order or
orientation



Table 1. General Features of the Thermoanaerobacter
tengcongensis Genome

Genome size (bp) 2,689,445
G+C content 37.6%
Protein coding 57.1%
Average CDS length (bp) 905
Predicted CDS 2,588
Known proteins 1494 (57.8%)
Homologous to Protein domains/motifs 270 (10.4%)
Hypothetical proteins 301 (11.6%)
Mo homology 523 (20.2%)
Stable RNAs 0.9%
rRNA operons 4
rRMNAs 55
Major repetitive elements
Short noncoding repeats 0.5%
Long coding repeats 8.6%

CDS, coding sequences.

Anadisisde:
genoma contra genomas (similitudes global es)
Secuencias repetidas (todos | os sabores)



Secuencia lineal de un cromosoma bacteriano

B. thetaiotaomicron
3

Origin of DNA replication: GC skew.

T

i B




Protocol to find and verify the replicative origin (oriC) of the any
bacterial chromosome:

1) GC nucleotide skew [(G-C)/(G+C)] analysis.

2) ldentification by similarity, in this case we evaluated the co-
localisation of several genes found around the origin of others
bacterias. Typically bacteria contain the genes dnaA, dnaN, recF
and gyrB, however the Bacillus subtilis chromosome include only
the genes dnaA and dnaN while romH and recF are not include
(Kuroda et al., 2001. The Lancet, 357: 1225), in E. coli dnaN and
gyrB are present, dnaA is located 600bp away from dnaN — gyrB,
and reckF gene is missing. (Zawilaketal.,, 2001. Nucleid Acids
Research 29:2251).

3) In addition, we need evaluate if the replication origins region,
contain short AT rich sequences and named DnaA box
characteristic of bacterial (in E. coli and in H. Pylori there are 5
DnaA box).
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| 8.2 kb

cdhA cdi  cdhC
0/ € ﬁ
CODH CODH  acetyl-CoA
87.7 kDa 18.6kDa decarbonylase
subunit subunit  synthase
52.7 kDa

Organization of the ACDS operon in M. thermophila
TM-1.

cdhD cdhE >

0 Y

accessory corrinoid protein corrinoid protein
protein 47.2 kDa subunit  51.2 kDa subunit
Ni insertion

28.1 kDa



Geneorder and putative DnaA boxeswithin the oriC regions of mollicute genomes.

M. capricolum M. pulmonis

PCR mpA romH  dnad dnaN  PCR  ksgd CHP pth— recD  dnad dnaN- CHP  PCR lipoprot.

AT-rich ATich AT-ich ATich

M. genitalium 8. citri

dnad dnaN- grB  grd  lipoprot.
grd grB  dnaJ  dnaN  so] dnad ABC trans L34 rmpd )

AT-rich repeats AT-rich

Orientations of the genes are indicated by rrows; intergenic regions flanking the dnaA genes are
magnified with their lengths (in nucleotides) indicated. PCR, putative coding region; CHP,
conserved hypothetical protein. Putative DnaA boxes are represented by headless arrows. A match
with the consensus defined for mollicutes (TT(A/T)TC(C/A)ACA) is symbolized by the following:
black, nine of nine; horizontal stripes, eight of nine; white, seven of nine. Caio et a., J
Bacteriology, 2002, 184: 5426-5435



Tablel
Soichiometry of DnaA, DnaB, and DnaC at the DnaA box hairpin
The results from replicate experiments under the indicated experimenta conditions were averaged
to caculate the SD. for the goichiometries of DnaA, DnaB, and DnaC protein bound to the
ssDNA. Theterm nrefersto the number of replicate experiments under a given condition.

Reecti iti D D D
h}-nnc nnaﬂ' eaction conditions nNaA naB naC n

A DnaA, DnaB, DnaC, and 0.1.mm ATFYS 36 08 40 +09 38 £1.6 3
DnaA, DnaB, DnaC, and 0.1.mmv ATP 23 £05 42 +08 Nonedeected 4
DnaA and 0.1mm ATFYS 39+19 5
DnaA and 0.1mvi ATP 26+10 2

—— Primer termination
dependent on
the DnaB-DnaC complex

Primer termination

dependent on DnaA,
and enhanced by the
DnaB-DnaC complex

Carr and Kaguni. 2002. J. Biol. Chem., Val. 277: 39815
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Contenido GC
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tRNA genes: tRNA-Scan
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5000001 fRa

6000001

3500001

3000001

500001

1500001

Identificacion de marcos de
lectura por hebra. (utilizando
GLIMMER, ORPHEUS and
CRITICA .

Verificacion por blast. %
recuperado x homolg.

Revision manual

Genes que codifican para
proteinas con <60-100
codones que no presentan
homologias con un cierto
umbral de E value (109)
deben ser eliminadas.

Clasificacibn de funciones
(KO; COG) por grandes
grupos.

Mapa fisico en megabases



B. thetaiotaomicron T. tengcongensis

. 2.6 Mo e
o |1| mm 500001 i Lf_ | ﬂ F.l'ﬂ,f.’ % Heniad
, I
| 1} 2AMD. 0 ‘\}‘ﬂ“ lll ,J
\ \\H il I i I ﬂ\l“ j;
P *3.\ ~\“ e A
; R % "ﬂ
1000001 / 5 & -
*\ -.;"‘ 2 e
zamb ./ SR 4 8 L R N '
,'I ﬁ" ‘ % \ i 4
00001 [ \1‘ I
= /‘-.% o =
= : 1500001 i & s ‘""“-Thermoannerobacter
= — VPI-5482 3 ([— f' - tengcongensis
o - 2.0 Mb —'L ' 1 - 2,669,445 bp
=z ~ - 4 =
0001 §e=== \ % L :
e - r = :
Ce- . \-a & %" RS
- = i& ¥ £
= \ ] Y 2 v
000001 \,\ % % o “vj"“
. f
18Mb N o2 » "
o . al A

N y 7
S 4y
z "‘ 'Ml'?m_f-.'ﬂ]
3500001 1.6 Mb JJ y [ | gl
S '|'——_.|_,|_ﬂ_,|!_1‘_“
1.4 Mb

3000001



Small circular genome
with a single origin of
replication Similar replication factors

Archaesa

Bacteria
Eukarya

- Ne

Figure |

Evolutionary relationships between bacreria, archa=a and
eukaryotes takes into account the similarities between
archaea replication, transcription and translation factors
with eulcaryortic factors. The report by Myllylkallio et al. [1]
shows that the archaea share chromosome organization and
replication pattern with prokaryotes although they use many
eulkaryortic-like factors to duplicate their chromosomes.
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— Leading strand synthesis

Lagging strand synthesis &
Figure 2

A bi-directional replication forlk: DNA replicated by lagging-
strand synthesis on cne side of the origin will be replicated
by leading-strand synthesis on the other side. In bacteria,
there is a switch in the strand bias of guanine content at the
origin. Myllykallic et al. [I] measured the strand bias
resulting from GGGT as illustrated.




