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Fig. 2. Large-scale structure of the genome.
a, Five superimposed structures from a single cell in three different orientations with the 
chromosomes coloured from red through to purple (centromere to telomere). b, 
Superposition of two single cell structures with images of mEos3.2-tagged CENP-A 
recorded from the same single cells. The centromeres from the images are shown as yellow 
spheres and the centromeric ends of the chromosomes are coloured red. The same structures 
after rotation through 90º are shown below. c, 3D structure of a haploid mES genome with 
expanded views of the separate chromosome territories (left), and the spatial distribution of 
the A (blue) and B (red) compartments (right). d, Structure of chromosome 9 from two 
different cells coloured (left) from red through to purple (centromere to telomere), or (right) 
according to whether the sequence is found in either the A (blue) or B (red) compartments. 
e, Cross-sections through five superimposed 3D structures from two different cells, coloured 
according to whether: (left) the sequence is in the A or B compartment; (centre) is part of a 
constitutive lamin-associated domain (cLAD) (yellow) or contains highly expressed genes 
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Example: Cystic fibrosis (CFTR)
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Example: Sepsis susceptibility
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Multi variable combination

Dr Xihong Lin



Variant-set in silico analysis

Dr Xihong Lin



Pathway analysis
2020 STAAR applied
2022 STAAR framework
2023 MetaSTAAR
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• Joint consensus recommendation on the standards 
and guidelines for the interpretation of sequence 
variants (Richards 2015).

• Standards and guidelines for the interpretation and 
reporting of sequence variants in cancer (Li 2017 ).

• Technical standards for the interpretation and 
reporting of constitutional copy-number variants 
(Riggs 2020).

• Effective variant filtering and expected candidate 
variant yield in studies of rare human disease 
(Pedersen 2021).

• ...

Detour #2:  Variant interpretation
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Cauchy distribution in variant analysis

https://en.wikipedia.org/wiki/File:Mean_estimator_consistency.gif

Cauchy distribution, the sample mean ("̂) and standard deviation ( #$) 
fluctuate widely even as the sample size increases, illustrating the lack of 
consistency in mean estimators for distributions without a defined mean or 
variance.



ACAT main steps

Multiple 
annotation-aware
tests per variant



• ACAT test statistic:

• pi are the p-values
• wi are non-negative weights.

• P-value calculation for 
the ACAT test statistic:

ACAT main steps

lawlessgenomics.com/topic/acatA T G x 3’000’000’000

REVEL

ClinVar
CAD
D

AF

LOEUF

x150

https://lawlessgenomics.com/topic/acat


Pathway analysis
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ACAT for multi-variable association
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Tests

• RNAseq GTEx_Analysis_2017-06-05_v8_RNASeQCv1.1.9_gene_median_tpm.gct
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Tests

• RNAseq GTEx_Analysis_2017-06-05_v8_RNASeQCv1.1.9_gene_median_tpm.gct
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Final result

Gene function
KIR2DL4, KIR3DL3, KLRD1: Regulate NK cell 
activity, central to innate immune response.
LILRA1, LILRB1, LILRB4: MCH class I
TREML1,2,4: Pathogen recognition
SIGLEC1: Pathogen recognition, macrophage 
activation
SIRPG: immunomodulation; can lead to sepsis' 
hallmark overactive response.

Key Processes
Antigen presentation
Signaling receptors
Interactions between lymphoid & non-lymphoid 
cells
Adaptive & innate immune responses

• ACMGuru
• uniprotR
• AutoDestructR
• gene-illustrate
• untangleR
• getDiscussion
• interpretation

• Clinical genetics report
• Technical quality report
• Association report
• Workflow code
• Logs



SPHN RDF Schema: Sequencing assay

https://doi.org/10.20944/preprints202312.0373.v1

https://doi.org/10.20944/preprints202312.0373.v1


Future

Quantify integrity Quantify evidence Quantify a priori combination

Bayesian 
confidence
diagnostic rate


