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Polysaccharide of glucose 
+ glycogenin (core protein)  
Energy storage 
 
Metabolism: 
- Diabetes 
- Hypoglycemia 
- GSD 

(glycogen storage diseases) 

Glycogen 
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Polyglucosan accumulation  
No gene defects known 
 
 
Exome sequencing 
 
 
Mutations in RBCK1 
 E3 ubiquitin ligase 

 
 
Screening in additional patients 
 

The study 
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Lack the normal 
intermyofibrillar 
glycogen but show 
accumulation of PAS-
positive material  

Storage material is 
not removed by 
amylase treatment 

Storage material is not 
removed by amylase 
treatment 

Storage material is 
filamentous 

Morphologic Analysis: muscle 
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Morphologic Analysis: heart 
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Clinical findings 
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Molecular genetics 

Exome sequencing (Family A) 
 missense mutation p.Asn387Ser – allele1 
 stop gain  p.Glu243 – allele2 

RBCK1 



Bioinformatics 
Core Facility 

Additional cases 



Bioinformatics 
Core Facility 

Additional cases 
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Molecular genetics 

Exome sequencing (Family A) 
 missense mutation p.Asn387Ser – allele1 
 stop gain  p.Glu243 – allele2 

RBCK1 

Others: stop gain, frameshifting deletions, or insertions 
 Homozygous or compound heterozygous 
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Sample preparation 

sequencing 

TACTACACGTGCAGG CTACGATCGATCGA 
CGACGCAGCTACTACACG 

CTACGATCGATCTACGCAGCTACTACACGTGCTGGGACGC Reference 

CGATCGACGCAGCA ACGTGCAGGGACGT 
Reads 

SNP/Indels 

Identification of SNVs 
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Library prep Cluster generation 

Sequencing, imaging and data generation 

Sequencing: at the Lab 
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Quality Check 
Quality Filter 

SNV detection 

Exome-seq 

Transcript estimation 

RNA-seq 

Methyl-seq 

CpG patterns 

Metagenomics 

Taxa summary 
Peak detection 

ChIP-Seq 

Mapping to ref genome 
De novo assembly 

Sequencing: some applications 
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Quality filter 

 

@HWI-H200:53:D08U2ACXX:5:1101:1231:2012 1:N:0: 

GCATTTTAGTAGAACCAGNCATTTCCCCCNACNTCNNTNCGNNANNNNTAA 

+ 

@CCFFFFFHFFHHJJJJJ#3<FGIJJJJJ#1?################### 

X nts 

Low quality 

Ambiguous bases 

A collection of command line tools for Short-Reads FASTA/FASTQ 
files preprocessing. FastX, PRINSeq 
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        TCGATCGACG         CACGTGCTGG 
CTACT        CGACGCA CTACT        TGGAACGC 
       ATCGAGCGAC              TGCTGGAACGC 
    TACATCGATC             CACGTGCTGGAAC 
CTACTACA    TCGACGC  CTACTACA      GGAACGC 

        TCGATCGACG         CACGTGCTGG 
CTACT        CGACGCA CTACT        TGGAACGC 
       ATCGAGCGAC              TGCTGGAACGC 
    TACATCGATC             CACGTGCTGGAAC 
CTACTACA    TCGACGC  CTACTACA      GGAACGC 

CTACTACATCGATCTACGCAGCTACTACACGTGCTGGGACGC REF 

        TCGATCGACG         CACGTGCTGG 
CTACT        CGACGCA CTACT        TGGAACGC 
       ATCGAGCGAC              TGCTGGAACGC 
    TACATCGATC             CACGTGCTGGAAC 
CTACTACA    TCGACGC  CTACTACA      GGAACGC 

READS 

WHERE to place the reads? 
 
a) Unique reads 
b) Everywhere possible 
c) Choose one randomly 
d) Use pair-end data HOW to place the reads? 

 
a) Ungapped 
b) Gapped 

Mapping to a reference genome 

Bfast, BioScope, Bowtie, BWA, CLC bio, 
CloudBurst, Eland/Eland2, GenomeMapper, 
GnuMap, Karma, MAQ, MOM, Mosaik, 
MrFAST/MrsFAST, NovoAlign, PASS, PerM, 
RazerS, RMAP, SSAHA2, Segemehl, … 
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CTACTACATCGATCTACGCAGCTACTACACGTGCTGGGACGC REF 

        TCGATCGACG         CACGTGCTGG 
CTACT        CGACGCAGATACT         
       ATCGAGCGAC              TGCTGGAACGC 
    TACATCGATC             CACGTGCTGGAAC 
CTACTACA    TCGACGC  CTACTACA 

READS 

Is it a variant allele? 

What is the most likely 
genotype? 

SOAP2, samtools, 
GATK, Beagle, CRISP, 
Dindel, FreeBayes, 
SeqEM, VarScan, 
Mutect 

Variant calling 
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CTACTACATCGATCTACGCAGCTACTACACGTGCTGGGACGC REF 

        TCGATCGACG         CACGTGCTGG 
CTACT        CGACGCAGATACT         
       ATCGAGCGAC              TGCTGGAACGC 
    TACATCGATC             CACGTGCTGGAAC 
CTACTACA    TCGACGC  CTACTACA 

READS 

Annovar, 
SIFT, PP2, 
dbSNP, 
GO, 
KEGG, 
OMIM 
1000G 

In which gene is it located?  
Name, Description, 
OMIM, Pathway, GO, 
Expression profiles . . . 

Where in the gene is it located? 
Intron, exon, UTR,  
intergenic region, splice site 

Is there any AA change? 
GAA -> GAG = E->E 

GTT -> CTT = V->L 

TGG -> TGA = W->X 

TGA -> CGA = X->R   

What impact does the AA 
change have? 
Damaging, benign 

Is it a known SNP? 

Variant annotation 
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Variant list 
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reads 

gene 

coverage 

location genome 

My VCF 

My BAM 

Data visualization: IGV 
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Variant Filtering 

Sample  Seq SNPs   
               . . .  Filtering  candidate genes 
Control  Seq SNPs    

+ 

+ 

- 
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Exome 
sequencing 

cases 

Coding  
variants 

Familiy filters, Controls 
Genetic variation DBs 

Disease model 
Disease knowledge 

Candidate 
genes 

Your real work begins… 

Making sense of the data 
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Contact information 
 
Visiting address: 

Medicinaregatan 3B, F1000 
 

bioinformatics@gu.se 

www.cf.gu.se/english/Bioinformatics/ 

Our main goals: 
 

 Set up an interdisciplinary and collaborative environment 
 Contribute to the development of a wide range of research projects 
 Increase the understanding of statistical and bioinformatics and analysis 

Bioinformatics Core Facility 
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http://www.chalmers.se/gotbin 

To promote and forward 
bioinformatics in Gothenburg 

GoBiG – Gothenburg Bioinformatics 
Group for PhD Students 



Bioinformatics 
Core Facility 

BUNSA 

Bioinformatics User Network at the Sahlgrenska 
Academy 
 forum that brings together researchers that deal with 
bioinformatics questions within biomedical research at the SA 
 
• List different research interests and researchers 
• Promote communication 
• Promote knowledge transfer  
• Provide commont repository of bioinformatics methods 
 
Technical meetings 
 

bioinformatics@gu.se 


