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Part 01
Background



Facioscapulohumeral Muscular Dystrophy(FSHD) 

Muscle weakness and wasting

Autosomal dominant

Trouble walking 

Difficulty standing up

Decreased facial expression

Figure source: 
https://www.google.com/search?q=FSHD&rlz=1C5CHFA_enUS794US794&source=lnms&tbm=isch&sa=X&ved=0ahUKEwiB7bvekMDiAhVKMqwKHYKNAasQ_AUIDigB&biw=1440&bih=733
#imgrc=T-5jAlIggqL9bM:

https://www.google.com/search?q=FSHD&rlz=1C5CHFA_enUS794US794&source=lnms&tbm=isch&sa=X&ved=0ahUKEwiB7bvekMDiAhVKMqwKHYKNAasQ_AUIDigB&biw=1440&bih=733


Induced Pluripotent Stem Cells(iPSC)
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Iso-Seq



Iso-Seq

• Employs long read

Ø Avoid errors during short reads assembly

Ø One read = one transcript

Ø Full-length(have both 5` end primer and poly A)

Ø High quality(predicted accuracy >=99%)

Ø Supported by 2 or more full length reads
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Methods

High quality 
sequence from 
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Genes and isoform 
summary

Align to reference 
genome

Collapse to unique 
isoforms
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Gene differential 
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Data summary

iPS

ISM.D0
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Data summary Tool: samtools & ggplot2



Data summary

Step iPS S1 S2 S3 ISM.D0 ISM.D4 ADM.D0 ADM.D4

High Quality 
isoforms 28282 34282 17654 19942 17174 17847 42037 31022

Unique 
isoforms 23199 27497 14580 16564 14360 14895 27528 25422

Matched 
isoforms 22450 26866 14292 16387 14197 14670 26677 24667

Unmatched 
isoforms 749 631 288 177 163 225 851 755

Unique isoforms: one read = one isoform = one alternative splicing event

Reference genome: Genecode v19



Data summary

stage iPS S1 S2 S3 ISM.D0 ISM.D4 ADM.D0 ADM.D4
Isoform 
numbers 18454 23262 10534 12684 10700 10913 22889 20988



Functional analysis



Differential expression analysis

Fold change: how much the expression level changed.  

False Discovery Rate(FDR): reliability of the result.  

|𝑙𝑜𝑔%fold| > 1
FDR < 0.05

stage iPS S1 S2 S3 ISM.D0 ISM.D4 ADM.D0

S1 \
S2 \ \
S3 9 6 4

ISM.D0 1 1 \ 1
ISM.D4 8 3 2 \ 2
ADM.D0 15 5 1 2 \ 1
ADM.D4 24 27 17 1 11 \ 5
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Shared genes between stages

stage iPS S1 S2 S3 ISM.D0 ISM.D4 ADM.D0

S1 54.41%
S2 46.58% 51.15%
S3 46.33% 50.92% 48.62%

ISM.D0 44.86% 49.31% 50.53% 49.03%
ISM.D4 44.56% 48.43% 49.13% 51.49% 50.23%
ADM.D0 46.19% 51.18% 45.55% 49.66% 45.32% 48.09%
ADM.D4 45.55% 52.03% 45.88% 48.25% 45.54% 46.43% 54.88%

Proportion =+,-./0.1-(3.,.0 +, 0-43. 5 4,6 0-43. 7)
9,+:,(3.,.0 +, 0-43. 5 4,6 0-43. 7)

1966 genes are 
shared by all 8 stages



Shared genes between stages

stage iPS S1 S2 S3 ISM.D0 ISM.D4 ADM.D0

S1 46.99%
S2 34.58% 38.56%
S3 33.40% 38.62% 35.90%

ISM.D0 33.36% 36.74% 38.39% 37.64%
ISM.D4 31.98% 35.21% 37.07% 41.72% 39.74%
ADM.D0 37.11% 45.31% 33.28% 37.94% 34.80% 34.42%
ADM.D4 35.50% 42.57% 33.39% 40.12% 34.15% 38.05% 49.66%

Proportion =+,-./0.1-(3.,.0 +, 0-43. 5 4,6 0-43. 7)
9,+:,(3.,.0 +, 0-43. 5 4,6 0-43. 7)

Genes with over 1 isoform



Shared genes between stages

stage iPS S1 S2 S3 ISM.D0 ISM.D4 ADM.D0

S1 32.36%
S2 20.98% 19.80%
S3 18.01% 21.02% 24.67%

ISM.D0 19.75% 22.12% 30.92% 29.73%
ISM.D4 17.78% 18.27% 26.47% 35.23% 30.56%
ADM.D0 20.49% 28.76% 15.47% 22.37% 19.86% 17.62%
ADM.D4 20.60% 26.19% 15.93% 25.60% 19.63% 23.04% 36.96%

Proportion =+,-./0.1-(3.,.0 +, 0-43. 5 4,6 0-43. 7)
9,+:,(3.,.0 +, 0-43. 5 4,6 0-43. 7)

Genes with over 5 isoform



Functional analysis for active genes
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Possible novel genes and isoforms



Possible novel genes and isoforms

c22873/f 1p0/596 | GL000220.1 : 132118 − 132868(−) 
c22883/f 1p1/742 | GL000220.1 : 132118 − 132868(−)
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Discussion



Discussion

Ø Accurate 

Ø More information

Ø Lacking replica

Ø Lacking patient sample

Ø Lacking resource for Iso-Seq data analysis

Ø Further experiment to prove the hypothesis



Discussion

software problems

IDP Require short reads

SpliceGrapher Require short reads

SQANTI Can not even work on their tutorial data

TAPIS Too many coding errors
Alter the strand information of sequences
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