


SECUENCIACION SANGER 



DYSFERLINA 



@SRR566546.970 HWUSI-EAS1673_11067_FC7070M:4:1:2299:1109 length=50 
TTGCCTGCCTATCATTTTAGTGCCTGTGAGGTGGAGATGTGAGGATCAGT 
+SRR566546.970 HWUSI-EAS1673_11067_FC7070M:4:1:2299:1109 length=50 
hhhhhhhhhhghhghhhhhfhhhhhfffffe`ee[`X]b[d[ed`[Y[^Y 
@SRR566546.971 HWUSI-EAS1673_11067_FC7070M:4:1:2374:1108 length=50 
GATTTGTATGAAAGTATACAACTAAAACTGCAGGTGGATCAGAGTAAGTC 
+SRR566546.971 HWUSI-EAS1673_11067_FC7070M:4:1:2374:1108 length=50 
hhhhgfhhcghghggfcffdhfehhhhcehdchhdhahehffffde`bVd 
@SRR566546.972 HWUSI-EAS1673_11067_FC7070M:4:1:2438:1109 length=50 
TGCATGATCTTCAGTGCCAGGACCTTATCAAGCGGTTTGGTCCCTTTGTT 
+SRR566546.972 HWUSI-EAS1673_11067_FC7070M:4:1:2438:1109 length=50 
dhhhgchhhghhhfhhhhhdhhhhehhghfhhhchfddffcffafhfghe  
@SRR566546.970 HWUSI-EAS1673_11067_FC7070M:4:1:2299:1109 length=50 
TTGCCTGCCTATCATTTTAGTGCCTGTGAGGTGGAGATGTGAGGATCAGT 
+SRR566546.970 HWUSI-EAS1673_11067_FC7070M:4:1:2299:1109 length=50 
hhhhhhhhhhghhghhhhhfhhhhhfffffe`ee[`X]b[d[ed`[Y[^Y 
@SRR566546.971 HWUSI-EAS1673_11067_FC7070M:4:1:2374:1108 length=50 
GATTTGTATGAAAGTATACAACTAAAACTGCAGGTGGATCAGAGTAAGTC 
+SRR566546.971 HWUSI-EAS1673_11067_FC7070M:4:1:2374:1108 length=50 
hhhhgfhhcghghggfcffdhfehhhhcehdchhdhahehffffde`bVd 
@SRR566546.972 HWUSI-EAS1673_11067_FC7070M:4:1:2438:1109 length=50 
TGCATGATCTTCAGTGCCAGGACCTTATCAAGCGGTTTGGTCCCTTTGTT 
+SRR566546.972 HWUSI-EAS1673_11067_FC7070M:4:1:2438:1109 length=50 
dhhhgchhhghhhfhhhhhdhhhhehhghfhhhchfddffcffafhfghe  
@SRR566546.970 HWUSI-EAS1673_11067_FC7070M:4:1:2299:1109 length=50 
TTGCCTGCCTATCATTTTAGTGCCTGTGAGGTGGAGATGTGAGGATCAGT 
+SRR566546.970 HWUSI-EAS1673_11067_FC7070M:4:1:2299:1109 length=50 
hhhhhhhhhhghhghhhhhfhhhhhfffffe`ee[`X]b[d[ed`[Y[^Y 
@SRR566546.971 HWUSI-EAS1673_11067_FC7070M:4:1:2374:1108 length=50 
GATTTGTATGAAAGTATACAACTAAAACTGCAGGTGGATCAGAGTAAGTC 
+SRR566546.971 HWUSI-EAS1673_11067_FC7070M:4:1:2374:1108 length=50 
hhhhgfhhcghghggfcffdhfehhhhcehdchhdhahehffffde`bVd 
@SRR566546.972 HWUSI-EAS1673_11067_FC7070M:4:1:2438:1109 length=50 
TGCATGATCTTCAGTGCCAGGACCTTATCAAGCGGTTTGGTCCCTTTGTT 
+SRR566546.972 HWUSI-EAS1673_11067_FC7070M:4:1:2438:1109 length=50 
dhhhgchhhghhhfhhhhhdhhhhehhghfhhhchfddffcffafhfghe  

NEXT GENERATION 
SEQUENCING (NGS) 



75-150 bases 

10000-20000 bases 

4000 bases 

150-400 bases 

ILLUMINA 

PGM 

PACIFIC B. 

OXFORD NANOPORE 



@SRR566546.970 HWUSI-EAS1673_11067_FC7070M:4:1:2299:1109 length=50 
TTGCCTGCCTATCATTTTAGTGCCTGTGAGGTGGAGATGTGAGGATCAGT 
+SRR566546.970 HWUSI-EAS1673_11067_FC7070M:4:1:2299:1109 length=50 
hhhhhhhhhhghhghhhhhfhhhhhfffffe`ee[`X]b[d[ed`[Y[^Y 
@SRR566546.971 HWUSI-EAS1673_11067_FC7070M:4:1:2374:1108 length=50 
GATTTGTATGAAAGTATACAACTAAAACTGCAGGTGGATCAGAGTAAGTC 
+SRR566546.971 HWUSI-EAS1673_11067_FC7070M:4:1:2374:1108 length=50 
hhhhgfhhcghghggfcffdhfehhhhcehdchhdhahehffffde`bVd 
@SRR566546.972 HWUSI-EAS1673_11067_FC7070M:4:1:2438:1109 length=50 
TGCATGATCTTCAGTGCCAGGACCTTATCAAGCGGTTTGGTCCCTTTGTT 
+SRR566546.972 HWUSI-EAS1673_11067_FC7070M:4:1:2438:1109 length=50 
dhhhgchhhghhhfhhhhhdhhhhehhghfhhhchfddffcffafhfghe  
@SRR566546.970 HWUSI-EAS1673_11067_FC7070M:4:1:2299:1109 length=50 
TTGCCTGCCTATCATTTTAGTGCCTGTGAGGTGGAGATGTGAGGATCAGT 
+SRR566546.970 HWUSI-EAS1673_11067_FC7070M:4:1:2299:1109 length=50 
hhhhhhhhhhghhghhhhhfhhhhhfffffe`ee[`X]b[d[ed`[Y[^Y 
@SRR566546.971 HWUSI-EAS1673_11067_FC7070M:4:1:2374:1108 length=50 
GATTTGTATGAAAGTATACAACTAAAACTGCAGGTGGATCAGAGTAAGTC 
+SRR566546.971 HWUSI-EAS1673_11067_FC7070M:4:1:2374:1108 length=50 
hhhhgfhhcghghggfcffdhfehhhhcehdchhdhahehffffde`bVd 
 

ANALISIS BIOINFORMATICO 

ENSAMBLAJE 

(de novo)  
ALINEAMIENTO 

(genoma de referencia) 

CAPTURA 
Gen 
Panel 
EXOMA 

fastq, fq 
Exoma  5-10 G  
 
Genoma 500 G 



1) ALINEACION  CON GENOMA DE REFERENCIA  SAM, BAM (BWA, BOWTIE, NOVOALING, SOAP,…) 
1:497:R:-272+13M17D24M 113 1 497 37 37M 15 100338662 0 CGGGTCTGACCTGAGGAGAACTGTGCTCCGCCTTCAG 0;==-==9;>>>>>=>>>>>>>>   
19:20389:F:275+18M2D19M 147 1 17919 0 18M2D19M = 17644 -314 GTAGTACCAACTGTAAGTCCTTATCTTCATACTTTGT ;44999;499<8<8<<<8<  
9:21597+10M2I25M:R:-209 83 1 21678 0 8M2I27M = 21469 -244 CACCACATCACATATACCAAGCCTGGCTGTGTCTTCT <;9<<5><<<<><<<>><<><   

... 

2) VARIANT CALL  VCF (GATK, FREEBAYES,…)  
#CHROM POS ID  REF ALT QUAL FILTER INFO    
20 1291018 rs11449  G A . PASS . GT  0/0 0/1  
20 2300608 rs84825  C T . PASS . GT:GP  0/1:0.03,0.97,0  

20 2301308 rs84823  T G . PASS . GT:PL  1/1:10,5,0  
…. 

3) ANOTACION (ANNOVAR, KGGSEQ) 

PIPELINE 

bioinformática 
@SRR566546.970 HWUSI-EAS1673_11067_FC7070M:4:1:2299:1109 length=50 
TTGCCTGCCTATCATTTTAGTGCCTGTGAGGTGGAGATGTGAGGATCAGT 
+SRR566546.970 HWUSI-EAS1673_11067_FC7070M:4:1:2299:1109 length=50 
hhhhhhhhhhghhghhhhhfhhhhhfffffe`ee[`X]b[d[ed`[Y[^Y 
@SRR566546.971 HWUSI-EAS1673_11067_FC7070M:4:1:2374:1108 length=50 
GATTTGTATGAAAGTATACAACTAAAACTGCAGGTGGATCAGAGTAAGTC 
+SRR566546.971 HWUSI-EAS1673_11067_FC7070M:4:1:2374:1108 length=50 
hhhhgfhhcghghggfcffdhfehhhhcehdchhdhahehffffde`bVd 

FASTQ,FQ 



Profundidad
/cobertura 

genoma/exoma/panel 



@IRIS:7:1:17:394#0/1 
GTCAGGACAAGAAAGACAANTCCAATTNACATTATG 
+ 
aaabaa`]baaaaa_aab]D^^`b`aYDW]abaa`^ 
@IRIS:7:1:17:800#0/1 
GGAAACACTACTTAGGCTTATAAGATCNGGTTGCGG 
+ 
ababbaaabaaaaa`]`ba`]`aaaaYD\\_a``XT 
@IRIS:7:1:17:1757#0/1 
TTTTCTCGACGATTTCCACTCCTGGTCNACGAATCC 
+ 
aaaaaa``aaa`aaaa_^a```]][Z[DY^XYV^_Y 
@IRIS:7:1:17:1479#0/1 
CATATTGTAGGGTGGATCTCGAAAGATATGAAAGAT 
+ 
abaaaaa`a```^aaaaa`_]aaa`aaa__a_X]`` 
......... 
......... 

1) ALINEACION  CON GENOMA DE REFERENCIA  SAM, BAM (BWA, BOWTIE, NOVO   

1:497:R:-272+13M17D24M 113 1 497 37 37M 15 100338662 0 CGGGTCTGACCTG  
==9;>>>>>=>>>>>>>>>>>=>>>>>>>>>>  
19:20389:F:275+18M2D19M 147 1 17919 0 18M2D19M = 17644 -314 GTAGTACC  
;44999;499<8<8<<<8<<><<<<><7<;<<<>>< 
9:21597+10M2I25M:R:-209 83 1 21678 0 8M2I27M = 21469 -244 CACCACATCA  
<;9<<5><<<<><<<>><<><>><9>  
... 

2) VARIANT CALL  VCF (GATK, FREEBAYES,…  

#CHROM POS ID  REF ALT QUAL FILTER INFO    
20 1291018 rs11449  G A . PASS . GT  0/0 0/1  
20 2300608 rs84825  C T . PASS . GT:GP  0/1:0.03,   
20 2301308 rs84823  T G . PASS . GT:PL  1/1:10,5,   
…. 3) ANOTACION (ANNOVAR, KGGSEQ) 

PIPELINE 

30000 

1000 

200 

8 

1-3 

FILTRADO VARIANTES TOTALES 

FILTRADO ESTRUCTURAL (MISSENSE, SPLICING) 

VARIABLES INFRECUENTES 

PATRON HERENCIA/TRIOS/SEGREGACION 

GENES CANDIDATOS 

















Estudio de genética mitocondrial con NGS 

Enfermedades mitocondriales: 
-mutaciones puntuales 
-deleciones, duplicaciones 

Trastornos mitocondriales 
S. Fatiga crónica 
HiperCKemia 
Intolerancia ejercicio 



EXOMA 

GENOMA 

PLAQUETAS 



PM PM 



SECUENCIACION POR SANGER Next Generation Sequencing (NGS) 

genoma Captura: panel de genes 
               exoma 

500-1000 € 
 
2 / 3 – 10 dias 
 
1-2  / 27.000 genes 
 
10-50 / 300.000 exones 
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