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Table 1. Examples of research questions answered with a chromosomics approach. 

Research Question Why chromosomics was needed? Approach Answer to research question  References 

Does XIST exist in 

marsupials? 

Poor sequence conservation of XIST 

across species 

Mapping of flanking genes and 

re-examination of genome 

sequence 

Xist does not exist 

Led to discovery Rsx 

[1–3] 

What causes Fragile X 

syndrome (mental 

retardation)? 

It started with the observation that many 

mentally retarded boys had X 

chromosome with gap in long arm 

Identification of region stretched 

out in affected boys, mapping wrt 

DNA markers, positional cloning 

and sequencing of gene, 

identification of triplet repeats 

Led to discovery of FMR1 gene, and 

triplet repeat mutations 

[4,5] 

What causes Bloom’s 

Syndrome? 

Diagnosis of chromosome fragility and 

cancer susceptibility by high frequency of 

sister chromatic exchange 

Positional cloning, cDNA’s of 

genes in interval 

Led to discovery of DNA repair 

pathways 

[6,7] 

What causes Tasmanian 

devil tumour disease? 

Started with the demonstration that 

tumours from unrelated affected animals 

had the same abnormal karyotype. 

ID of abnormal chromosomes by 

mapping, transcriptomics, 

genome sequencing and ID of 

candidate genes from breakpoints 

Led to discovery of transmissible 

tumour, management implications 

[8–10] 

How did centromeres 

emerge during mammalian 

evolution? 

Poor sequence information due to their 

association to repetitive DNA 

Comparative mapping of flanking 

markers 

Description of evolutionary 

“neocentromeres” and the 

“centromere repositioning” effect.  

Led to discovery of  

- functional satellite-free centromeres 

- centric shifts 

[11–14] 



- Robertsonian fusions (never detect 

with genomic sequencing – cause 

sterility in humans but also cause 

speciation) 

How to cost-effectively 

produce chromosome-based 

assemblies? 

Sequencing is easy and cheap but 

assembling to chromosome-level requires 

mapping data that is time consuming and 

expensive 

Used comparative genomics to 

identify predicted chromosome 

fragments.  

Developed universal probe set  

Used high-throughput ,cross 

species, multi-hybridisation 

approach.  

Chromosome level assembly of pigeon 

and peregrine falcon genome. 

Development of an approach that could 

be used for any animal genome. 

[15] 

Are mobile elements 

involved in epigenetic 

programs such as X 

inactivation? 

To link the location of LINE elements to 

the X chromosome during X inactivation 

Used RNA and DNA FISH of 

LINE elements on X chromosomes  

Linked LINE element involvement 

during XCI 

[16] 

Where are ribosomal DNA 

(rDNA) loci located? 

Development of “universal” probes for 

cytogenetic comparisons between species.  

Conserved regions of rDNA genes 

used as probes for DNA FISH 

hybridise to chromosomes from 

divergent taxa, enabling an initial 

comparative analysis of 

karyotypes from different species.  

Databases on the location of rDNA 

genes in animals and plants have been 

established, enabling karyotype 

comparisons across divergent taxa.  

[17,18] 

Where and what are the 

features of hotspots for 

meiotic recombination? 

Recombination hotspots are influenced by 

chromatin structure therefore a combined 

sequence, epigenomic and cytogenetic 

Initial studies used electron 

microscopy to study 

synaptonemal complexes for 

recombination nodules, followed 

Features of recombination hotspots in 

eukaryotes, such as nucleosome-

depleted region, chromatin 

[19–21] 
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