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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Especie Tamano del genoma (Mbp)  # de muestras por US$ 10K*
Humanos 3200 2

Yuca 760 7

Frijol 520 9

Arroz 394 10

* La bioinformatica se vende por separado

http://money.cnn.com/2013/06/25/technology/enterprise/low-cost-genome-sequencing/index.html
http://en.wikipedia.org/wiki/File:Genome_sequencing_costs, _May 2012.jpg
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Rice Genome Annotation Project - MSU Rice Genome Annotation (Osal) Release 7

e 7 of the MSU Rice Genome Annotation has been released on October 31, 2011. The Genome Browser is ated annot:
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Analisis de lecturas de HTS

 Diferentes tipos de software
_ * Lenguajes de programacion
Mapping heterogeneos
* Problemas de:

 Calidad

e Soporte

 Extensibilidad
Variants detection * Integracion

o
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Analisis de lecturas de HTS

r — GenomicRegion

+getSequencelame () : String
I +getStart(): int
Gene F - +getEnd () : int

+id: String _D $
|
|
|
]
|
]
]
]

Transcriptome +length(): int
+isHNonSynonymous (segName : String,po=sition:int) : boolean jp————| tname: String
+translateflignment (aln:ReadAlignment) +sequencelame: String
+getReferenceBase (segllame: 5tring, absolutePosition:int) : chir

f

Transcript

+id: 5tring

+atatus: String Exon
+3tart: int =] istart: int
+end: int +end: int

+reverse: boolean
+ocdnaSequence: Sequence

+getBelativelranscriptPosition (absolutePosition:int): ifgc
+getibsolutePosition (relativePosition:int): int
+getBReferenceBase (absolutePosition:int) : char
+getExons (start:int,end:int)

FOROS WIS 10 de abril de 2014



Universidad de

los Andes

Facultad de Ingenieria

FORO INTERNACIONAL DE BIOINFORMATICA

Ciencia y tecnologia para el futuro del pais

Universidad de

los Andes

Facultad de Ciencias

NGSEP

File Edit Source Refactor MNavigate Search Project Run Window Help
i SRRy A BT A I SR i > | A

I Package Explorer 5 & Y= 0 [® 1 Variants Detector
“ B;a;:Seqruenclng (*)File : D:fYeastSeauencina/Mappina/Unselected bowtie? sorted.bam Q i
- 2pping
CBS6412_bowtie2_sorted.bam (*)Reference File: DivYeastSeauencina\Reference\sacCer SGD refaenome 20110301.fa [ L
ER7A_bowtieZ_sorted.bam (*)Output File Prefix:  D:/YeastSeauencina/Mappina/Unselected bowtie2 (=)
|2 Unselected_bowtie2_sorted.bam
Find Variants
NG-5197_CB56412_read_1.fq ®p=n 2 Step five
NG-5197_CBS56412 read_2fq Open With o Execution Parameters CNVs Detection Par
NG-5197_ER7A_read_l.fq s
NG-5197_ER7A_read_2.fg Show In Alt+Shift=w Skip Repetitive Regions Detection Genome Size: foy
4 = Reference Copy o Ctrl+C Skip New CNV Detection o
sacCer_SGD_refgenome_201103( 5= Copy Qualified Name . . . Bin Size: 100
sacCer_SGD_refgenome_201103 (B Paste Ctrl+V Skip Structural Variants Detection
sacCer_SGD_refgenome_2011031 * Delete Delete Skip SNVs Detection
sacCer_SGD_refgenome_201103 Build Path 4
sacCer_SGD_refgenome_201103 Refactor Alt+Shift+T » SNVs Detection Parameters Common Parameters
sacCer_SGD_refgenome_201103
g2 Import...
sacCer_SGD_refgenome_201103 A | Exporie Genomic Location: Ploidy: 2
. Refresh S Heterozygosity Rate:  0.0010 (*)Sample Id: Unselected
Assign Working Sets... Minimun Genotype Quality Score: 40
Run As > Maximun Base Quality Score: 30
Debug As 4 Alternative Allele Coverage: Min Manx:
Team s 1 L« Case Refi
Compare With . Ignore Lower Case Reference
Replace With L4 Include Secondary Alignments
step two R (LGSERIMentt ' W (eass Maximun Alignment Per Start Position: 2
Properties Alt+Enter Sorid AI'?Fment
T PTOBIEmS @ Javadoc Sf"“ Pa|T|ng Known CNVs File Q N
- . Find Variants
No operations to displa
Merge VCF L g ——
Variants Functional Annotation nown Variants Fiie Q
Step three Calculate Quality Statistics
Calculate Coverage Statistics [ Find Variants ] [ Cancel i
Plot Quality Statistics - p
Plot Coverage Statistics

Unselected_bowtie2_sorted.bam - YeastSequencing/Mapping

Software disponible en http://sourceforge.net/projects/ngsep/
Articulo publicado en NAR methods online:
http://nar.oxfordjournals.org/content/42/6/e44 full
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Secuenciacion de genoma completo en Arroz

CIAT

LSU

CAS*

Total

Indica

15

26

Tropical
|Japonica

N

23

=)

36

Temperate
|aponica

12

Admixed

Aromatic

Aus

Rufipogon

Nivara

Total

k=1 E=1 =1 =1 =21

Wolo|jlo|O| &=

owmiunc| O & WO

S| Oy Co

Total SNPs

25,000,000

20,000,000

15,000,000

10,000,000

5,000,000

O,

Oryza Sativa

Indica Japonica

* Xu,X., Liu,X., Ge,S., Jensen,J.D., Hu,F,, Li,X., Dong,Y., Gutenkunst,R.N., Fang,L., Huang,L., et al. (2012) Resequencing 50
accessions of cultivated and wild rice yields markers for identifying agronomically important genes. Nat. Biotechnol., 30, 105-111.
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Estructura Poblacional de Arroz
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SNPs para seleccion asistida por marcadores

Rice SNPs in grain quality and plant height genes. Rice Hoja Blanca Virus Project

* 3 SNPs associated with )
Alk 5 GT. Resistance to

e Parental
Gelat|n|zat|0n ISA 19 RHBV and/or genotypes
Temperature vector 172 e

SBE1 8 : testing in
mechanical
SBE3 24 damage process
SSI 24 * 1 SNPs associated with
amylose variation.
Amylose
content =4 2o
Waxy 8 * 6 SNPs associated with
. APL2 9
White belly 55 5 20 188 SNPs for background
sdl 1 * but related to selection
Plant height indica/japonica origin
Total 144
Yield

Grain Gene introgression in
number/panicle EiEOBEIz 37 process.

@
?F(‘)ROI Ins 10 de abril de 2014



Universidad de Universidad de

FORO INTERNACIONAL DE BIOINFORMATICA

IOS Andes Ciencia y tecnologia para el futuro del pais IOS Andes

Facultad de Ingenieria Facultad de Ciencias

Secuenciacion RAD en yuca

= O Sequenced 292 54

= - -|=| = - Accessions

e EEE—— e —— Reads per 2.23 - 27TM 3-17.7 (9.4M)

= = = Accession (8.57M)

] s B i |

e — e Base Pairs (Mbp) 191 — 2,353 255 — 1524

] e (737) (810)

T T Average initial 0.25 - 3.1x 0.34 — 2x
Illuminzlsquu‘;nce coverage (0.97x) (1.07x)
readlen
% Mapped Reads 75.5% -86.3% 33.8% - 87.7%
(82.9%) (71.2%)

% Mapped Reads 26.4% -55.6% 12.9% - 82.7%
In unique sites (45.2%) (49.6%)

Baird NA, Etter PD, Atwood TS, Currey MC, Shiver AL, Lewis ZA, Selker EU, Cresko WA, Johnson EA (2008). Rapid SNP discovery
and genetic mapping using sequenced RAD markers. PLoS ONE. 3(10):e3376. Epub Oct 13.
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Variedades silvestres de Manihot
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SNPs de Identificacidon de Muestras
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Conclusiones

 La bioinformatica es un componente fundamental
dentro del proceso de mejoramiento de plantas
utilizando técnicas moleculares
 El desarrollo de NGSEP facilito el analisis de
grandes cantidades de datos de secuenciacion
entregando informacion valiosa para:
« Entender la estructura de nuestros genomas
e |dentificar la distribucion de variabilidad de nuestro
germoplasma
« Desarrollar herramientas moleculares para apoyar
el proceso de mejoramiento
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Southern Andean Savanna  Upland Caribbean

http://ricewisdom.org/
http://www.emergingfrontiers.com/tag/cassava/

FOROS WIS 10 de abril de 2014


http://ricewisdom.org/
http://www.emergingfrontiers.com/tag/cassava/

Universidad de i i il 5 Universidad de
FORO INTERNACIONAL DE BIOINFORMATICA

IOS Andes Ciencia y tecnologia para el futuro del pais IOS Andes

Facultad de Ingenieria Facultad de Ciencias

Agradecimientos

Estamos
buscando
practicante

» Biotecnologia: Constanza Quintero, Joe Tohme
* Mejoramiento de arroz: Edgar Torres, Cesar Martinez, Mathias Lorieux
C‘HT * Mejoramiento de yuca: Luis Augusto Becerra, Tatiana Ovalle, Clair Hershey, Hernan
Ceballos, Nelson Morante, Soroush Parsa
» Unidad de recursos Genéticos: Daniel Debouck, Ericsson Aranzales

(1)
h\1/4

Colaboradores

_
EEEEETT——

EEsS =S =—— J SDA .

e —— —_— . United States Department of Agriculture

Institut de recherche
pour le développement

P J NCGR
In El’.ltl.ltdﬂﬂ I National Center For Genome Resources
amuﬂnl-:-'.r.‘-“d
=1 BReld @cirad -
Patrocinio

et %LQ? i%:f%ﬁmers & National Science Foundation R&e

ey and Bananas WHERE DISCOVERIES BEGIN AP

Paitsss i CGlAR

) /./:'“ CGLAR
FOROS WIS

10 de abril de 2014



Universidad de

los Andes

Facultad de Ingenieria

yd

FORO INTERNACIONAL DE BIOINFORMATICA

Ciencia y tecnologia para el futuro del pais

Universidad de

los Andes

Facultad de Ciencias

Graclas

o o - | P P
- — l :

o /./.’-
FOROS A1

L

2

.

S

T,

= T,

10 de abril de 2014



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23

