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Summary/Abstract  

 

The use of approved nomenclature in publications is vital to enabling effective scientific 

communication and is particularly crucial when discussing genes of clinical relevance. Here 

we discuss several examples of cases where the failure of researchers to use an HGNC 

approved symbol in publications has led to unrelated human genes being confused with 

each other in the literature.  We also inform authors of the steps they can take to ensure that 

they use approved nomenclature in their manuscripts, and discuss how referencing HGNC 

IDs can remove ambiguity when referring to genes that have previously been published 

using confusing alias symbols.  

 

--- 

 

Researchers can discuss their work with the wider scientific community more easily when 

they use unique, approved and functionally informative nomenclature in their published 

papers.  As genetics and genomics become increasingly widely used in healthcare, this is 

especially key when discussing genes of clinical relevance.  Many journals already strongly 

recommend that authors use approved nomenclature, but in reality this is often not enforced 

at the point of publication. Sadly, the use of unapproved aliases can not only cause 

confusion and wasted experiments in the laboratory, but even more worryingly, confusion in 

the clinic has the potential to cause harm to patients. We would like to highlight a few 

examples of where the use of symbol aliases has caused significant confusion. 

 

TAFAZZIN and WWTR1 

 

For our first example, until very recently the approved symbol for the gene encoding the 

protein “tafazzin” was approved as TAZ (HGNC:11577; [MIM: 300394]). This gene is of 

clinical interest, as variants are associated with the X-linked genetic disorder Barth 

syndrome1[MIM: 302060]. The tafazzin protein plays a key role in cardiolipin remodeling and 

so is vital to mitochondrial function. Barth syndrome patients typically have a form of 

cardiomyopathy associated with an enlarged heart, along with skeletal muscle myopathy and 

neutropenia, which can result in a weakened immune system2. 

 

Unfortunately, the gene approved as WWTR1 (WW domain containing transcription 

regulator 1) (HGNC:24042; [MIM: 607392]) has been heavily published using the alias 

symbol “TAZ”, alongside the name “transcriptional coactivator with PDZ-binding motif". The 



 

WWTR1 protein interacts with the protein encoded by YAP1 (Yes1 associated transcriptional 

regulator) (HGNC:16262; [MIM: 606608]) and the two are often referred to together as 

“YAP/TAZ”: a pair of transcriptional co-activators of the Hippo signalling pathway3. 

 

This situation not only makes the retrieval of relevant papers about tafazzin and the protein 

encoded by WWTR1 more difficult, but can also lead to confusion between the two. For 

example, Takehara et al. (2018)4 had to be retracted by its authors. This group was studying 

the Hippo pathway and its role in the development of mesothelioma. They intended to use 

the WWTR1 encoded protein in their experiments, but due to the common usage of the alias 

“TAZ”, they confused their gene of interest with tafazzin and used the incorrect protein as 

part of their studies. 

 

The HGNC discussed whether we could make a change to the gene nomenclature to help 

avoid this type of situation recurring.  Although the researchers working on the approved 

TAZ (tafazzin) gene were correctly using the approved nomenclature, we decided that a 

pragmatic solution to minimise further confusion could be to update the approved symbol for 

TAZ (HGNC:11577) to TAFAZZIN in line with the name of the encoded protein, providing 

that the community working on this gene were supportive of this change. The vast majority of 

researchers working on this gene already used the protein name “tafazzin” in their 

publications.  

 

We wrote to authors who had previously published on TAZ (tafazzin) and fortunately, most 

could see the benefits of this proposal and were in favour of it. In addition, the Barth 

Syndrome Foundation wrote us a letter of support, reassuring us that the clinical community 

felt that this would be a justified symbol change to avoid confusion and that they would use 

the new nomenclature once updated. 

 

A few researchers understandably felt that the “YAP/TAZ” community should just stop using 

the symbol “TAZ” for the WWTR1 gene. However, unfortunately we cannot “police” the use 

of aliases, although we can advocate to journals and authors about how important it is to use 

standardized, approved nomenclature when discussing genetics. 

  

Our March 2021 symbol update of HGNC:11577 to the approved symbol TAFAZZIN 

(tafazzin, phospholipid-lysophospholipid transacylase) should help minimise future confusion 

and aid data retrieval by allowing papers about the tafazzin gene to be more easily 

separated from those discussing the “YAP/TAZ” pathway. 

 

MIB1 and MKI67 

 

Our second example came to light when we were asked to update the MIB1 (HGNC:21086; 

[MIM: 608677]) gene name. MIB1 was named after its fruit fly ortholog, mib1 (mind bomb 1), 

and originally had the approved gene name “mindbomb homolog 1 (Drosophila)”. The gene 

was first studied in zebrafish where mutations were associated with dramatic disruption to 

the brain - hence the name5. While memorable, such names are less appropriate for human 

orthologs where they may be discussed in a clinical setting. As we looked at usage of the 

term ‘mindbomb’ in the literature, we could see that the genes MIB1 and MKI67 (marker of 

proliferation Ki-67) (HGNC:7107; [MIM: 176741]) which has the symbol alias “MIB-1” have 

been conflated in some publications. The MKI67 product is associated with proliferating cells 

https://paperpile.com/c/OgFt8E/n5K8


 

and is used as a marker to distinguish between benign and malignant tissue. The MIB-1 

alias was originally used to refer to an antibody that detected the MKI67-encoded marker 

that was named the “Molecular Immunology Borstel” antibody 1 after the institute where a 

senior author, Johannes Gerdes, was based6,7. 

 

Unfortunately, the “MIB-index” for measuring tumour proliferation has mistakenly been 

referred to as the ‘mindbomb index’ in over 70 publications; but “mindbomb” comes from the 

original approved gene name for MIB1 and should never be associated with MKI67. In many 

of these papers there is no citation or ID for the gene/antibody being used and it is 

impossible to be sure from phrases such as “Mindbomb E3 ubiquitin protein ligase 

1(MIB1) staining was minimal” which gene was being studied. This confusion has also 

resulted in the NCBI MeSH (Medical Subject Headings) term ‘Ki-67 antigen’ being incorrectly 

linked to papers about the MIB1 gene. We have contacted the MeSH staff so that the 

incorrect ‘Ki-67 antigen’-paper associations are removed. In an effort to make it clear what 

MIB stands for in the context of the MKI67 gene, we have now added “Molecular 

Immunology Borstel antibody 1” as a gene name alias. We have also updated the gene 

name of MIB1 to ‘MIB E3 ubiquitin protein ligase 1’ to avoid the contentious term 

“mindbomb”. We hope this will reduce the usage of mindbomb in any context and reduce 

confusion. The approved symbol MIB1 is so well-supported by the community that it is not 

feasible to change this symbol. 

 

OXR1 and HCRTR1 

 

A researcher recently wrote to us (April 2021) expressing concern over the confusion in the 

literature caused by the symbol “OXR1” being published as an alias for the gene approved 

as HCRTR1 (hypocretin receptor 1) (HGNC:4848; [MIM: 602392]).  

 

The symbol OXR1 is currently approved for the “oxidation resistance 1” gene (HGNC:15822; 

[MIM: 605609]), which has been associated with a human phenotype involving cerebellar 

hypoplasia/atrophy, epilepsy, and global developmental delay8[MIM: 213000]. As its 

encoded protein protects neurons from oxidative stress-induced apoptosis, it is also being 

investigated in terms of possible therapeutic effects in the treatment of amyotrophic lateral 

sclerosis9[MIM: 105400]. 

 

The unrelated genes HCRTR1 and HCRTR2 (HGNC:4849; [MIM: 602393]) encode 

proteins that act as receptors for the neuropeptide hormones known as the hypocretins, also 

published as “orexins”. A variant of HCRTR2 has been associated with narcolepsy in dogs10 

and humans10,11, and “orexin” knockout mice also show a phenotype similar to human 

narcolepsy12[MIM: 161400].  

 

The symbol aliases “OX1R” and “OX2R” have previously been used to refer to HCRTR1 and 

HCRTR213,14, but the letter order of the “OX1R” alias symbol for HCRTR1 was 

unfortunately switched to “OXR1” in at least 79 papers in Pubmed.  

 

Unfortunately in this instance it did not seem helpful to change the approved OXR1 symbol 

to something different, but in order to try and minimise future confusion, we wrote to all 



 

authors who have published on HCRTR1 using the “OXR1” alias, reiterating the importance 

of using approved gene nomenclature in their papers.  

 

SF3B3 and SAP130 

 

A further example of confusion involving aliases and antibodies concerns the two unrelated 

genes currently approved as SF3B3 (splicing factor 3b subunit 3) (HGNC:10770; [MIM 

605592]) and SAP130 (Sin3A associated protein 130) (HGNC:29813; [MIM: 609697]) which 

both encode proteins that are around 130kDa in weight.  Instead of using the HGNC 

approved name for SF3B3, some researchers have used the alias term “spliceosome 

associated protein 130” in their papers and abbreviated this to “SAP130”15,16,17. 

 

The SF3B3 gene encodes a splicing protein that activates the immune system by binding the 

protein product encoded by CLEC4E (C-type lectin domain family 4 member E) 

(HGNC:14555, [MIM: 609962]), which is itself also published on using the alias term “mincle” 

(macrophage-inducible C-type lectin receptor). This interaction may be of interest to 

researchers investigating possible therapies for the inflammatory bowel condition Crohn 

disease18 [MIM:266600]. In contrast, SAP130 (HGNC:29813) encodes a protein that is part 

of the Sin3A corepressor complex, which associates with histone deacetylases19. 

 

A 2013 publication referred to the “mincle” ligand as “SAP130, a subunit of histone 

deacetylase” when they were actually studying SF3B3 and should have called this a splicing 

factor20. This paper was then added by OMIM as a reference for the gene approved as 

SAP130 and antibody companies then attached this article to products for both the SAP130 

and SF3B3 genes.  

 

As a result, the wrong antibody and/or primers were used by at least one group of 

researchers: Liu et al.21 ( state that they were using the Abcam Anti-SAP130 antibody 

ab111739, which detects the Sin3A associated protein rather than the SF3B3-encoded 

protein that they intended to detect in their study. Metselaar et al.22 report in their study 

assessing the confusion in the literature for these two genes that they found 34 papers using 

“SAP130” as an alias to refer to SF3B3. Some of these papers did not quote antibody 

identification numbers, so it was impossible to trace if the protein that they intended to study 

was actually used in their experiments. 

 

NRF1 and NFE2L1 

 

A further example is the confusion between two distinct nuclear transcription factors, NRF1 

(nuclear respiratory factor 1) (HGNC:7996; [MIM:600879]) and NFE2L1 (nuclear factor, 

erythroid 2 like 1) (HGNC:7781; [MIM: 163260]), which has the alias symbol “NRF1” for the 

alias gene name “nuclear factor erythroid 2-related factor 1”. This confusion has been 

documented in the literature e.g., see “Commentary on Distinct, but Previously Confused, 

Nrf1 Transcription Factors and Their Functions in Redox Regulation”23. The use of the NRF1 

symbol to refer to both genes is unfortunate as NFE2L1 can regulate NRF1 in coordination 

with TFAM (HGNC:11741; [MIM: 600438]), and both NFE2L1 and NRF1 are upregulated 

by PITX2 (HGNC:9005; [MIM: 601542]). In cases like these where there has been past 

confusion, we would recommend inclusion of the HGNC ID to make it absolutely clear which 

gene is being referred to; for example, NRF1 (HGNC:7996) and NFE2L1 (HGNC:7781). 

https://paperpile.com/c/OgFt8E/AXpI+kYN6


 

 

POU5F1 

 

We would also like to give a special mention to a commonly-used symbol alias for the 

POU5F1 (POU class 5 homeobox 1) (HGNC:9221; [MIM: 164177])) gene, “OCT4”. We 

received a substantial amount of media coverage following the mention in our recent 

guidelines paper24 of how we had changed all approved gene symbols that were being auto-

converted to dates by Microsoft Excel, to avoid this problem recurring. However, persistent 

use of the “OCT4” alias still risks ongoing auto-conversion in spreadsheets, while using the 

approved symbol, POU5F1, will have no such issue. 

 

Placeholder symbols 

 

We are keen to update the nomenclature of genes that currently have C#orf, KIAA or FAM 

‘placeholder’ symbols to be more functionally informative. We strongly encourage authors to 

contact us via our website request form or via email (hgnc@genenames.org) to discuss 

assigning appropriate new nomenclature before submitting their manuscripts for publication.  

We aim to work with authors to ensure that any new symbols introduced are unique, 

informative, good PubMed search terms and do not clash with existing well published 

aliases. 

 

Minimising gene symbol confusion 

 

One way that we are trying to minimise confusion between approved and alias symbols is by 

displaying “Curator notes” on certain gene symbol report pages on the HGNC website. We 

use these notes for example to highlight cases where we are aware that an approved 

symbol is being used as an alias for another gene, or a published alias for a gene clashes 

with an approved symbol, or when multiple genes share aliases.  

 

In summary, we urge all researchers to use approved gene nomenclature instead of symbol 

aliases, and to utilise gene IDs to avoid ambiguity where possible. Using the approved 

symbol instead of what may be your “favourite” symbol is essential to reduce confusion and 

misreporting of data. The HGNC multi-symbol checker tool is a fast and easy way to check 

that you are using HGNC approved gene symbols in your manuscripts. Please do not 

publish new symbols for genes that are already named, especially when these clash with 

existing approved symbols; there are already over 450 approved gene symbols that exactly 

match aliases for different genes. We recommend the use of stable gene IDs, such as 

HGNC IDs, that are linked to the underlying sequence of the gene, and hence will not 

change even when changes to the nomenclature are required. Such IDs facilitate efficient 

data retrieval for both manual and automated searches.  

 

Authors, reviewers and journals can help to minimise future confusion in the literature by 

ensuring the use of HUGO Gene Nomenclature Committee (HGNC) symbols to refer to 

human genes in scientific publications. For genes in non-human vertebrates we advise that 

symbols approved by the relevant species specific nomenclature committees (e.g. MGI for 

mouse) or the Vertebrate Gene Nomenclature Committee (VGNC) are used. If you are 

aware of any further examples of confusion caused by gene symbols and aliases please 

contact us (hgnc@genenames.org).   
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