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Bioinformatics Core Facility 

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

Contact information 
 
Visiting address: 

Medicinaregatan 3B, F1000-2000 
 

bioinformatics@gu.se 

 
• 5 statisticians, 3 bioinformaticians 
• Consultation  
• 7-8 Courses / year 
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Statistical tests 

Projects 

GWAS 

Clustering 

Expression analysis 

SNV detection 

Exome-seq 

Metagenomics 

Taxa summary 

Peak detection 

ChIP-Seq 

Methyl-seq 

CpG patterns 

Transcript estimation 

RNA-seq 

Variability predictors 

Statistical modeling 
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Increasing statistical and bioinformatics  
knowledge 

• Courses 
• Seminars and workshops 
• Personalized training  
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Supporting local bioinformaticians 

http://cf.gu.se/english/Bioinformatics/education_and_training/master-s-thesis-projects 

http://cf.gu.se/english/Bioinformatics/education_and_training/master-s-thesis-projects
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http://cf.gu.se/english/Bioinformatics/education_and_training/master-s-thesis-projects
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1) …to maintain a voluntary registry 

2) …to maintain a list of hardware and software resources 

3) …to promote and forward bioinformatics in Gothenburg 

GeneSCF 

Supporting local bioinformaticians 

https://groups.google.com/forum/#!forum/gotbin 

https://groups.google.com/forum/#!forum/gotbin
https://groups.google.com/forum/#!forum/gotbin
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Alpers disease Polyglucosan Body Myopathy 

Clinical findings 

  

 Psychomotor regression  

 Feeding difficulties 

 

 

Prior knowledge 

 

 POLG1 

   

 

 

Leg weakness 

accumulation of polyglucosan  

   

 

 

 

??? 

Identifying a disease causing mutation 
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Alpers disease Polyglucosan Body Myopathy 

Clinical findings 

  

 Psychomotor regression  

 Feeding difficulties 

 

 

Morphology 

 

 POLG1 

   

 

 

Leg weakness 

accumulation of polyglucosan  

   

 

 

 

Identifying a disease causing mutation 
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Alpers disease Polyglucosan Body Myopathy 

Identifying a disease causing mutation 

Prior knowledge 

 

 POLG1 

   

 

Cases 

 

 

??? 
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Sample preparation 
sequencing 

TACTACACGTGCAGG CTACGATCGATCGA 
CGACGCAGCTACTACACG 

Reference 

CGATCGACGCAGCA ACGTGCAGGGACGT 
Reads 

SNP/Indels 

Targeted resequencing 

CTACGATCGATCTACGCAGCTACTACACGTGCTGGGACGC 
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Alpers disease Polyglucosan Body Myopathy 

Identifying a disease causing mutation 

RBCK1 

NARS2 

Functional analysis 
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Illumina’s sequencers  

GenCore at SU: genomics@gu.se 
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Sequencing, imaging and base calling 

Library prep Cluster generation 

Illumina workflow 

Fastq files 
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Sequencing run Quality 

Illumina Sequencing Analysis Viewer - CASAVA 

Demultiplexing 
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QScore Distribution 

Sequencing run Quality 

A succesful run should have 80% >= Q30  

Illumina Sequencing Analysis Viewer 
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Data by Cycle 

Sequencing run Quality 

Illumina Sequencing Analysis Viewer 
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 1) @SEQ_ID  

 instrument:run:flowcell:lane:tile:x:y pair:fail:control:index 

 2) sequence 

 3) marker 

 4) quality 
   
 

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

 2)  GCATTTTAGTAGAACCAGNCATTTCCCCCNACNTCNNTNCGNNANNNNTAA 

 3)  + 

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

 

 

  31     37           39                18                  16            2 

Fastq format 
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LIMS 

Phred = 50 

Probability that the base has been erroneously called 

Phred = 10 

Phred score 
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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 

Data handling workflow 

TCR-seq 

TCR profiling 

Quality Filter 

Quality Check 
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Set of quality checks to produce a report which allows you 

to quickly assess the overall quality of your run 

FastQC, PrinSeq 

Quality check 
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Per base sequence quality 
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Per base sequence content 

Exome-seq 
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Per base sequence content 

A B 

C D 
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RNA-seq bad adapter clipping 

Per base sequence content 

BS-seq 
Amplicon 

A B 

C D 
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Quality Check 

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 

Data handling workflow 

TCR-seq 

TCR profiling 

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

GCATTTTAGTAGAACCAGNCATTNCCCCCNAACGTCTGTCCAACCGGTTTC 

+ 

@CCFFFFFHFFHHJJJJJ#3<FG#JJJJJ#1?################### 

X nts 

Low quality 

Adapter 

A collection of command line tools for Short-Reads 

FASTA/FASTQ files preprocessing.  

Quality filter 

FastX, PRINSeq, Cutadapt, Trim Galore! 

Ambiguous bases 
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Quality Check 

SNV detection 

Exome-seq 

Transcript estimation 

RNA-seq 

Methyl-seq 

CpG patterns Metagenomics 

Taxa summary Peak detection 

ChIP-Seq 

Data handling workflow 

TCR-seq 

TCR profiling 

Quality Filter 

Mapping to ref genome 

De novo assembly 
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CTACTACATCGATCTACGCAGCTACTACACGTGCTGGGACGC REF 

        TCGATCGACG         CACGTGCTGG 
ATCGAGCGAC              TGCTGGAACGC 
    TACATCGATC             CACGTGCTGGAAC READS 

WHERE to place the reads? 

 

a) Unique reads 

b) Everywhere possible 

c) Choose one randomly 

d) Use pair-end data 

fragment size:  40 

Mapping 

CTACTACA    TCGACGC  CTACTACA      GGAACGC 
CTACT        CGACGCA CTACT        TGGAACGC 
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REF 

READS 

HOW to place the reads? Ungapped, Gapped 

Mapping 

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

CTACTACATCGATCTACGCAGCTACTACACGTGCTGGGACGC 
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SAM (Sequence Alignment/Map)  

BAM (Binary Alignment/Map)  

HWI-H200:53:D08U2ACXX:6:1108:18555:16623        99      chr1    10001   60       45M6S   =       10174   224     

TAACCCTAACCCTAACCCTAACCCTAACCCTAACCCT 

AACCCTAAAGATCG  @?@DDDBDAH??FHDGFFFHIIIGDGEHHI<ABHICHIEHCDD3BDEDGEC     MD:Z:45 RG:Z:1  XG:i:0  AM:i:0  NM:i:0  

SM:i:0  XM:i:0  XO:i:0  XT:A:M 

HWI-H200:53:D08U2ACXX:6:1101:9568:123823        99      chr1    10003   11      1S46M1S =       10204   252     

GACCCTGACCCTGACCCTAACCCTAACCCTAACCCTA 

ACCCCAAACCC     @@CFBDFFDFHHFGIIEHGGGD@GGHDGGFHGGEHEGCGHGGHGEHGC        MD:Z:5A5A28T2C2 RG:Z:1  XG:i:0  

AM:i:11 NM:i:4  SM:i:11 XM:i:4  XO:i:0  XT:A:M 

HWI-H200:53:D08U2ACXX:6:1302:17187:33007        97      chr1    10003   0       51M     chrM    430     0       

ACCCTAACCCTAACCCTAACCCTAACCCTAACCCTAA 

CCCTAACCCTAACC  CCCFFFFFHHHHHJJJJJJIIIIJJJJJIIJJJJJJJJJJJJJJJJJIIGI     X0:i:513        MD:Z:51 RG:Z:1  XG:i:0  

AM:i:0  NM:i:0  SM:i:0  XM:i:0  XO:i:0       XT:A:R 

HWI-H200:53:D08U2ACXX:6:1104:2930:78353 177     chr1    10004   0       51M     chr22   38431286        0       

CCCTAACCCTAACCCTAACCCTAACCCTAACCCTAAC 

CCTAACCCTAACCC  IIGAF?JJIGADJIGGD?GHGEEEIHGCCGIIHIHHIHFDHDHDDDDB@@B     X0:i:515        MD:Z:51 RG:Z:1  XG:i:0  

AM:i:0  NM:i:0  SM:i:0  XM:i:0  XO:i:0       XT:A:R 

HWI-H200:53:D08U2ACXX:6:1205:3665:10423 99      chr1    10054   0       51M     =       10366   363     

CTAACCCTAACCCTAACCCTAACCCTAACCCTAACCCTAACCCTA 

ACCCTA  CCCFFFFFDBHHHIGEGEHEHIJJIHIFGIIGEHIGH9FGHHIIJJGGI=C     X0:i:502        MD:Z:51 RG:Z:1  XG:i:0  AM:i:0  

NM:i:0  SM:i:0  XM:i:0  XO:i:0  XT:A:R 

HWI-H200:53:D08U2ACXX:6:1101:4778:107011        163     chr1    10056   0       51M     =       10355   350     

AACCCTAACCCTAACCCTAACCCTAACCCTAACCCTA 

ACCCTAACCCTAAC  CCCFFFFFHHHHGJJJJJJJJJJIJJIJJIIHGIJECEHIJ;FGEIIEHCA     X0:i:508        MD:Z:51 RG:Z:1  XG:i:0  

AM:i:0  NM:i:0  SM:i:0  XM:i:0  XO:i:0       XT:A:R 

HWI-H200:53:D08U2ACXX:6:1108:18555:16623        99      chr1    10001   60       45M6S   =       10174   224     

TAACCCTAACCCTAACCCTAACCCTAACCCTAACCCT 

AACCCTAAAGATCG  @?@DDDBDAH??FHDGFFFHIIIGDGEHHI<ABHICHIEHCDD3BDEDGEC     MD:Z:45 RG:Z:1  XG:i:0  AM:i:0  NM:i:0  

SM:i:0  XM:i:0  XO:i:0  XT:A:M 

HWI-H200:53:D08U2ACXX:6:1101:9568:123823        99      chr1    10003   11      1S46M1S =       10204   252     

GACCCTGACCCTGACCCTAACCCTAACCCTAACCCTA 

ACCCCAAACCC     @@CFBDFFDFHHFGIIEHGGGD@GGHDGGFHGGEHEGCGHGGHGEHGC        MD:Z:5A5A28T2C2 RG:Z:1  XG:i:0  

AM:i:11 NM:i:4  SM:i:11 XM:i:4  XO:i:0  XT:A:M 

HWI-H200:53:D08U2ACXX:6:1302:17187:33007        97      chr1    10003   0       51M     chrM    430     0       

ACCCTAACCCTAACCCTAACCCTAACCCTAACCCTAA 

CCCTAACCCTAACC  CCCFFFFFHHHHHJJJJJJIIIIJJJJJIIJJJJJJJJJJJJJJJJJIIGI     X0:i:513        MD:Z:51 RG:Z:1  XG:i:0  

AM:i:0  NM:i:0  SM:i:0  XM:i:0  XO:i:0       XT:A:R 

HWI-H200:53:D08U2ACXX:6:1104:2930:78353 177     chr1    10004   0       51M     chr22   38431286        0       

CCCTAACCCTAACCCTAACCCTAACCCTAACCCTAAC 

CCTAACCCTAACCC  IIGAF?JJIGADJIGGD?GHGEEEIHGCCGIIHIHHIHFDHDHDDDDB@@B     X0:i:515        MD:Z:51 RG:Z:1  XG:i:0  

AM:i:0  NM:i:0  SM:i:0  XM:i:0  XO:i:0       XT:A:R 

HWI-H200:53:D08U2ACXX:6:1205:3665:10423 99      chr1    10054   0       51M     =       10366   363     

CTAACCCTAACCCTAACCCTAACCCTAACCCTAACCCTAACCCTA 

ACCCTA  CCCFFFFFDBHHHIGEGEHEHIJJIHIFGIIGEHIGH9FGHHIIJJGGI=C     X0:i:502        MD:Z:51 RG:Z:1  XG:i:0  AM:i:0  

NM:i:0  SM:i:0  XM:i:0  XO:i:0  XT:A:R 

HWI-H200:53:D08U2ACXX:6:1101:4778:107011        163     chr1    10056   0       51M     =       10355   350     

AACCCTAACCCTAACCCTAACCCTAACCCTAACCCTA 

ACCCTAACCCTAAC  CCCFFFFFHHHHGJJJJJJJJJJIJJIJJIIHGIJECEHIJ;FGEIIEHCA     X0:i:508        MD:Z:51 RG:Z:1  XG:i:0  

AM:i:0  NM:i:0  SM:i:0  XM:i:0  XO:i:0       XT:A:R 

Query name   HWI-H200:53:D08U2ACXX:6:1108:18555:16623   

Flag    99 

Reference name  chr1    

Leftmost position 10001         

Mapping quality 60       

CIGAR string  45M6S 

Mate reference  =   

Mate position  10174 

Insert size   224   

Query sequence  TAACCCTAACCCTAACCCTAACCCTAACCCTAACCCT..  

Quality    @?@DDDBDAH??FHDGFFFHIIIGDGEHHI<ABHICH..  

Optional fields MD:Z:45 RG:Z:1  XG:i:0  AM:i:0  NM:i:0  SM:i:0   

  XM:i:0  XO:i:0  XT:A:M 

SAM/BAM format 
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reads 

gene 

coverage 

location genome 

My VCF 

My BAM 

IGV – integrative genome viewer 
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Variation track 

gene variants 

My VCF 

My BAM 

UCSC browser 
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Quality Check 

Transcript estimation 

RNA-seq 

Methyl-seq 

CpG patterns Metagenomics 

Taxa summary Peak detection 

ChIP-Seq 

Mapping to ref genome 

De novo assembly 

Data handling workflow 

TCR-seq 

TCR profiling 

Quality Filter 

SNV detection 

Exome-seq 
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AAGCCTA 

AAGCTTA  

3 million differences 

(0.1%) 

AAGCCTA 

AAGC-TA  

AAGC-TA 

AAGCTTA  

• Disease risk   rs4988235 lactose intolerance 

• Drug efficacy    rs1333049 coronary heart dis 

• Heritable phenotypes  rs9939609 triggers obesity 

SNP 

Single Nucleotide Polymorphism 
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Modifications of a single gene over 10,000 of human 

diseases (½ have a gene associated) 

Monogenic diseases 



  Bioinformatics 
Core Facility 

85% of the disease-causing mutations are located in protein 

coding regions 

UAG GGU ACU  

 *   G   T 

Splice sites/branch site UTRs 
Coding regions 

Genome (3 GB) vs exome (50 MB) 

Exome sequencing (targeted) 

Biotin probes 

Streptavidin beads 
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Enrichment kits 

miRNA 

UTR’s 
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Correct alignments due to the presence of indels 

Differenciate between polymorphisms and sequencing errors 

Realignment and recalibration 

GATK 
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CTACTACATCGATCTACGCAGCTACTACACGTGCTGGGACGC REF 

        TCGATCGACG         CACGCGCTGG 
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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Variant call format http://www.1000genomes.org/node/101 

H
E

A
D

E
R

 
B

O
D

Y
 

VCF format 

http://www.1000genomes.org/node/101
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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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Sick 

Sick 

Healthy 

Variant filtering 

A                         B                          C 
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Variant Analysis 

Ingenuity Variant Analysis (IVA) 
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Exome 

sequencing 

cases 

Coding  

variants 

Controls 

Genetic variation DBs 

Disease model 

Disease knowledge 
Candidate 

genes 

Family filters 

Your real work begins… 

Making sense of the data 
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