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Target analysis of human IL6R 

Executive summary 

 IL6R (Interleukin-6 receptor) is an IL6 binding molecule that forms an IL6/IL6R complex which 

associates with a signal transducer and initiates downstream intracellular signaling important 

in various physiological processes.  

 Orthologs of human IL6R have been reported in several mammalian species including chimp, 

rhesus monkey, dog, cattle, mouse and rat. 

 There are 6 splice variants reported for IL6R supported by evidence from EST and cDNA 

clones. The canonical transcript encodes a protein of 468aa while the splice variants encode 

proteins of sizes 365aa, 356aa, 294aa, 170aa and 133aa.  

 IL6R transcript encoding the soluble isoform of the protein of length 365aa is well 

documented in literature.  This isoform can be generated either by alternative splicing or by 

proteolytic cleavage.  

 In humans, IL6R is expressed in lungs, bone marrow, spleen, macrophages, lymph nodes, 

dendritic cells, brain, placental tissues and skin.  

 401 polymorphisms are reported in databases for IL6 of which 11 are coding SNPs. No coding 

SNP of IL6R is causatively associated with a disease. But, exon 9 SNP D358A (rs2228145) has 

been studied in association with various neoplastic as well as non-neoplastic diseases. 

 Translocations and aberrations involving the cytoband of IL6R are associated with several 

neoplasms.  It is suggested to be a candidate for multiple myeloma. 

 Literature evidence exists for promoter regulation if IL6R via transcription factors C/EBP, 

C/EBP and PPAR.  

 IL6R has three paralogs, CNTFR, IL11RA and EB13. IL11RA is the closest human homolog of 

IL6R with 26% identity at the protein level.  

 The IL6R protein belongs to the HGFR (haematopoietic growth factor receptor) and Ig-like 

family of proteins characterized by the presence of an N-terminal Ig-like domain and two 

Fibronectin type III (FN type III) like domains.  

 The soluble IL6R is usually upregulated in a wide variety of cancers indicating that the trans-

signaling mechanism often plays a critical role in cancer.  

 Serum levels of sIL6R are a prognostic marker in various inflammatory disorders.  An anti-IL6R 

drug monoclonal antibody, Tocilizumab is used for the treatment of rheumatoid arthritis (RA).  
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3. Alternate transcription in IL6R 

3A. Alternate transcription in humans 

 The canonical transcript in IL6R is represented by IL6R-001 which encodes a protein of length 

468 amino acids.  

 There are 6 splice variants reported for IL6R in Ensembl and Aceview databases put together 

that are supported by evidence from EST and cDNA clones. 

 The IL6R splice variant IL6R-003 is predicted to encode an isoform of length 365aa which 

corresponds to the soluble form of the receptor protein. There is evidence from literature to 

suggest that this transcript lacks the transmembrane domain from codons 356 (G-TG) to 387 

(AG-G) and results in a frameshift generating the soluble form of the receptor.  

Sources of information: Ensembl, Entrez gene, ASTD, Aceview, ECGene, NCBI-PubMed, 
GoogleScholar 

There are two isoforms known for human IL-6 receptor (IL6R) ςa 468aa long full length membrane 

bound form and another 365 aa long soluble/ secreted IL6R. The cDNA of the (IL-6-R) encoding 468 

amino acids (Yamasaki et al, 1988) comprises of 10 exons (Wang et al, 2005) while a 94-nt deletion of 

the entire transmembrane domain from codons 356 (G-TG) to 387 (AG-G) results in a frameshift 

generating the soluble form of the receptor comprising 9 exons. The transcript encoding the soluble 

IL6R was first isolated from myeloma cells (Lust et al, 1992; Lust et al 1995). There is sufficient 

evidence indicating that the soluble IL6R is generated predominantly by alternative splicing (Müller-

Newen et al, 1996; Cichy et al, 1997; Ringheim et al, 1998; Jones et al, 1998; Horiuchi et al, 1998; 

Säily et al, 1998; Holub et al, 1999) besides the mechanism of proteolytic cleavage of the full length 

protein (Mullberg et al, 1994; Vollmer et al, 1996). 

The Ensembl transcript sequence IL6R-001 has been considered as the canonical transcript, since it 

has 5' capped evidence, validated poly-A tail at the 3' end and substantial EST evidence.  

We describe six transcripts of IL6R: IL6R-001, IL6R-002, IL6R-003, IL6R-004, IL6R-005 and aApr007 

encoding proteins of sizes 468aa, 294aa, 365aa, 170aa, 133aa and 356aa respectively. The IL6R-001 

and IL6R-003 are also represented in multiple databases and encode the two isoforms of the protein, 

one being the canonical, membrane bound form and the other being the soluble IL6R isoform. The 

other transcripts are supported by evidence from unique ESTs although their proteins are not well 

studied. Table 5 describes the mapping of transcripts represented across databases. The canonical 

transcript is indicated in bold. 

http://www.ensembl.org/Homo_sapiens/Gene/Summary?db=core;g=ENSG00000160712;r=1:154377669-154441926;t=ENST00000515190
http://www.ncbi.nlm.nih.gov/gene/3570
http://www.ebi.ac.uk/astd/geneview.html?acc=ENSG00000160712
http://www.ncbi.nlm.nih.gov/IEB/Research/Acembly/av.cgi?exdb=AceView&db=36a&term=IL6R&submit=Go
http://genome.ewha.ac.kr/ECgene/
http://www.ncbi.nlm.nih.gov/pubmed
http://scholar.google.co.in/scholar?hl=en&q=%5B%5BIDO2%5DOR%5BINDOL1%5D%5D+AND+%5B%5Bsplice%5DOR%5Btranscript%5DOR%5Bisoform%5DOR%5Bgene%5D%5D&btnG=Search&as_sdt=2000&as_ylo=&as_vis=0
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Table 5: Mapping Transcript/isoform IDs across databases 
 

NCBI Ensembl Aceview Uniprot ECGene 
Protein 
length 

Literature evidence 

NM_000565.2 IL6R-001 aApr07 P08887-1 
H1C20770.4#R 
H1C20770.2 R 

468aa 
Yamasaki et al, 1988; Wang et 

al, 2005 

NM_181359.1 IL6R-003 bApr07 P08887-2 
H1C20770.3 R 
H1C20770.5 R 

365aa 
Lust et al, 1992; Lust et al 1995; 
Müller-Newen et al, 1996; and 

many more 

  cApr07   356aa  

 IL6R-002 dApr07   294aa  

 IL6R-004 eApr07   170aa  

 IL6R-005 fApr07   133aa*  

* The protein size was predicted in Aceview but not in Ensembl entries. 

The exon usage in the IL6R transcripts is described in the following table. Details on each of these 

transcripts can be found in the sections that follow: 

Table 6: Exons found across various transcripts 
 

 IL6R-001 IL6R-002 IL6R-003 Il6R-004 IL6R-005* cApr07 

EXON1 V  VҚ VҚ  VҚ 

EXON2 V VҚ V V  V 

EXON3 V V V VҚ  V 

EXON4 V V V VҚ VҚ V 

EXON5 V V V  V V 

EXON6 V V V   V 

      Қ 

  Қ     

EXON7 V V V  V  

EXON8 V V V  V  

EXON9 V    V  

EXON10 V  VҚ  VҚ  

Vς Exact match with canonical exon; Қ ς Alternate exon; VҚ ς Non-canonical exon; VƻǊ Қ ς non-coding exon (blue) 
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Table 7: Summary of IL6R alternate transcripts 

Transcript ID 
Protein 
length 

mRNA 
Unique 

EST 
evidence 

5` evidence 3` evidence 
No. of 
exons 

Start 
codon 

Stop 
codon 

IL6R-001 468aa 5914bp 78 5` capped Validated PolyA 10 Exon 1 Exon 10 

IL6R-002 294aa 881bp 1 no evidence Partial 8   

IL6R-003 365aa 3217bp 4 рΩ ǎǘƻǇ оΩ ǎǘƻǇ 9 Exon 1 Exon 10 

IL6R-004 171aa 527bp  рΩ ŎŀǇǇŜŘ Partial 4 Exon 1  

IL6R-005 133aa* 570bp 1 рΩ ŎŀǇǇŜŘ Partial 5 Exon 5  

IL6R-cApr07 356aa 2046bp 5 No evidence Validated PolyA 7 Exon 1 Exon 7 

* These protein size was predicted in Aceview but not in Ensembl entries and the number of exons for this transcript is 

represented according to the Aceview record (IL6R.fApr07) 

 

Figure 4: Exon organization of IL6 alternate transcripts 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Ensembl  

*  The light blue boxes represent the exon information for IL6R.fApr07 as represented in Aceview, which encodes a 133aa 
long protein. The exon information for IL6R-005 (Ensembl transcript sequence that describes no coding sequence) is 
represented by the dark blue outlines on the boxes.  
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Graphical alignment of alternate transcripts of human IL6R 

 

 

 

 

 

 

 

 

 

 

 

Source: NCBI-blastn 

Graphical alignment of protein isoforms of human IL6 

 

 

 

 

 

 

 

 

 

 

 

Source: NCBI-blastn 

IL6R-001- Canonical transcript 

The Ensembl transcript IL6R-001 (ENST00000368485) corresponds to the Entrez gene sequence 

NM_000565.2, although it Ƙŀǎ ŀ ƭƻƴƎŜǊ ǎŜǉǳŜƴŎŜ ƻǿƛƴƎ ǘƻ ǾŀƭƛŘŀǘŜŘ оΩ UTR. The transcript has 10 

exons with the position of the start codon in exon 1, which encodes a protein of 468aa. Based on the 

following evidence, we have considered IL6R-001 as the canonical IL6R transcript: 

 

1. Multiple literature reports describe an IL6R transcript with 10 exons encoding a protein of 

468aa. 
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2. The IL6R-001 transcript has a ǿŜƭƭ ŘŜŦƛƴŜŘ рΩ ŎŀǇǇŜŘ ŜǾƛŘŜƴŎŜ ŀƴŘ ŀ ǾŀƭƛŘŀǘŜŘ оΩ Ǉƻƭȅ ! ǘŀƛƭ. 

This sequence is longer (5914bp) than the Entrez transcript NM_000565.2 (4176bp). 

3. There are 78 unique EST evidence supporting this transcript. 

 

IL6R-002 

IL6R-002 is represented by 8 exons, reconstructed from one cDNA clone from melanotic melanoma 

from skin (BQ223533), ǿƛǘƘ ƴƻ рΩ ŜǾƛŘŜƴŎŜ ŀƴŘ ƻƴƭȅ ǇŀǊǘƛŀƭ оΩ ŜǾƛŘŜƴŎŜΦ hƴŜ ƻŦ ǘƘŜ у ŜȄƻƴǎ ƻŦ ǘƘƛǎ 

transcript is a 48bps intronic sequence. The predicted partial protein size is 294aa. The position of 

the start and stop codons are undefined for this transcript sequence. Hence it is likely that the 

protein is longer than the predicted size.  

 

 

 

 

 

 

 

 

IL6R-003 

This transcript is represented by 9 exons with the canonical exon 9 missing. Non-canonical splice 

donor sites within the coding exons 1 and 10 are used and hence exons 1 and 10 of this transcript are 

smaller than the corresponding canonical exons. These exons 1 and 10 carry the start and stop 

codons of the transcript, respectively. ¢ƘŜ рΩǎǘƻǇ όan in frame stop in the 5'UTR 216 bp before the 

Metύ ŀƴŘ оΩ ǎǘƻǇ ŜǾƛŘŜƴŎŜ ŀǊŜ ŀƭǎƻ ǿŜƭƭ ŘŜŦƛƴŜŘ ǎǳǇǇƻǊǘŜŘ ōȅ ǎǳōǎǘŀƴǘƛŀƭ Ŏ5b! ŀƴŘ 9{¢ ŜǾƛŘŜƴŎŜΦ  

This transcript encodes the 365aa soluble form of the IL6R protein and is represented consistently 

across databases. 

 

 

 

 

 

 

 

 

48bp Intronic sequence 

Missing canonical 
exon 9 

Start codon in 
non-canonical 

exon 1 
Stop codon in 
non-canonical 

exon 10 
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