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Executive summary

IL6R (Interleuki® 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 havedn reported in several mammalian species including ch
rhesus monkey, dog, cattle, mouse and rat.

mp,

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

clones. The canonical transcript encodes a protein of 468aa whelsghce 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 isafm can be generated either by alternative splicindpr
proteolytic cleavage.

In humans, IL6R is expressed in lungs, bone marrow, spleen, macrophages, lymph nod
dendritic cells, brain, placental tissues and skin.

401 polymorphisms are reported in databases for IL6 of whithre coding SNPBlo coding
SNP of IL6R is causatively associated with a disBatexon 9 SNP D358A2228145) has
been studied in association with various neoplastic as well aseoplastic diseases.
Translocations and aberrations involving the cytoband of IL6R are assbwidleseveral
neoplasms. It is suggested to be a candidate for multiple myeloma.

Literature evidence exists for promoter regulation if IL6R via transcription factors &/EBP
C/EBB and PPAR.

IL6R has three paralogs, CNTFR, IL11RA and EB13. IL12Rkse#t human homolog of
IL6R with 26% identity at the protein level.

The IL6R protein belongs to the HGFR (haematopoietic growth factor receptor)-iéel Ig
family of proteins characterized by the presence of areiinal Iglike domain and two
Fibronectin type Il (FN type IlI) like domains.

The soluble IL6R is usuallyregulated 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 disofgreastiIL6R

drug monoclonal antibody, Tocilizumab is used for the treatment of rheumatoid arthritis

RA).
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3. Alternate transcription in ILR

3A. Alternate transcription in humans

e The canonical transcript in IL6R is represented by-003Rvhich encoes a protein of length
468 amino acids.

e There are5 splice variantseported for IL6R in Ensembl and Aceview databases put together
that are supported by evidence from EST and cDNA clones.

e The IL6R splice variant I1-:683 is predicted to encode an isofowhlength 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 35&J& 387
(AGG) and results in a frameshift generating gwuble form of the receptor

Sources of informationEnsemblEntrezgene ASTDAceview ECGere, NCBIPubMed
GoogleScholar

There are two isoforms known for human@lreceptor (IL6R3a 468aa long full length membrane
bound form and another 365 aa long soluble/secreted IL6R. The cDNA of-6hR)(kncoding 468
amino acids (Yamasaki et al, 1988) congxisf 10 exons (Wang et al, 2005) while an®deletion of

the entire transmembrane demain from codonsi356-TG) to 387 (A®) results in a frameshift
generating the soluble form“of the receptor. comprising 9 exons. The transcript encoding the soluble
IL&R was first isolated from myeloma cells‘(Lust et al, 199&t et al 1995). There is sufficient
evidence indicating that the“soluble,IL6R is generated predominantly by alternative splicing {Muller
Newen et al, 19965 Cichy ‘et alj1997;)Ringheim et al, ;199&s et al, 1998; Horiuchi et al, 1998;
Saily et al, 1998; Holublet al;»1999) besides the mechanism of proteolytic cleavage of the full length
protein (Mullberget al, 1994;Volimer et al, 1996).

TheEnsembl transcriptisequence HBHR has been consided as the canonical transcript, since it
has 5',capped evidence, validated pdlyail at the 3' end and substantial EST evidence.

We describesix transcripts of IL6R: ILER1, IL6F002, 1I6R0O03, IL6F004, IL6FO05 and aApr007
encoding proteins of size46&a, 294aa, 365aa, 170aa, 133aa 356aa respectively. The [LGRL

and IL6F003 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 solubledbfiRm. 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.
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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: Mappig Transcript/isoform IDs across databases

NCBI Ensembl| Aceview | Uniprot ECGene Tég;'r? Literature evidence
H1C20770.4#R Yamasaki et al, 1988; Wang t
NM_000565.2| IL6R001 | aAprO7 | PO888%1 H1C20770.R 468aa al, 2005

H1C20770.3 R Lust etalp 1992 ust et al 1995

NM_181359.1| IL6RO03 | bApr07 | P0O88872 H1C20770 5 R 365aa | MillersNewen et al, 1996; anc

many.more
cAprQ07 356aa
IL6RO02 | dAprO7 29%4aa
IL6RO04 | eApr07 170aa
ILBROO5 | fAprO7 133aa*

* The protein size aspredicted in Aceview but not in Ensemblentries.
The exon usage in the IL6R transcripts is describedin the following table. Details on each of these

transcripts can be faud in the sections that follow:
Table 6: Exons found across various transcripts

IL6ROO1 IL6R002 IL6RO03 [I6R004 ILBRO0O5* cApr07
EXON1 \Y VK VK VK
EXON2 v VK v v v
EXON3 v V v VK V
EXON4 V V v VK VK V
EXON5 Y, \Y \% \Y \Y
EXONG6 Y, \Y% \% \Y
K

EXON7 \Y, \% \% \Y
EXONS8 Vv
EXON9 \Y, \Y
EXON10 \% VK VK

V ¢ Exact match with canonical exdfg Alternate exon) K ¢ Non-canonicakxon;V2 Ng nign-coding exon (blue)
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Table 7: Summary of IL6R alternate transcripts
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Transcript ID Tégéetihn MRNA U_nElg#e 5" evidence 3" evidence 2‘)?(’):; c?)t(?(;; c?)g)c?n
evidence
IL6ROO1 468aa | 5914bp 78 5" capped Validated PolyA | 10 Exon 1 | Exon 10
IL6R0O02 294aa | 881lbp 1 no evidence Partial 8
IL6RO03 365aa | 3217bp 4 pQ ai 0Q aiz g Exon 1 | Exon 10
IL6RO0O4 171aa | 527bp pQ Ol I Partial 4 Exon 1
IL6RO05 133aa* | 570bp 1 pQ OF | Partial 5 Exon 5
IL6RcApro7 356aa | 2046bp 5 No evidence| Validated,PolyA 7 Exonl | Exon7

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

representedaccording to the Aceview record (IL6R.fApr07)

Figure4: Exon organization of IL6.alternate transcript

i |1l
ENST00000507256
IL6R-005 * O 0 0 i
HumanlIL6R
cApr07 :I . . l . l l:l

Source: Ensembl

* The light blue boxes represent the exon information for IL6R.fAprO7 as represented in Aceview, which encodes a 133aa

long protein. The exon information for ILER5 (Ensembl transcript sequence that describes no coding sequence) is

represented by the darklue outlines on the boxes.
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Graphical alignment of adirnate transcripts of human IL6R
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Source: NCBillastn

The Ensem nscript ILER1 (ENST00000368485) correspondstite Entrez gene sequence
NM_000565.2although itK & |t 2y 3SNJ a S|j dzS yuJB The whahsyi hasi B0 O f A F
exonswith the position of thestart codon in exon dwhich encodes a protein d8aa Based on the

following evidence, we have considerddR001 as the canonical [[E&ranscript:

1. Multiple literature reports describean IL&R transcript with 10exons encoding a protein of
468aa.
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2. The IL6MO01 transcripthas ag St f RSTAYSR pQ OF LIWISR SOAR
This sequence Isnger (5914bpjhan theEntrez transcript NM_000565(2176bp.
3. There are 78 unique EST evidence supporting this transcript.
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IL6R-002

ILBR-002 is represented b§ exors, reconstructed from one cDNA clone from melanotic melanoma
from skin BQ223533 6 A UK y2 pQ SOARSYOS IyR 2yf& LI NIOALICT
transcript is a 48bps intronic sequence. The predicted partial protein size iS$.294aa. Thenpafsiti

the start and stop codons are undefined for this transcript sequencef®Hence it iS)likely that the
protein is longer than the predicted size.

A
|

48bp Intronic sequence

ILER-003

This transcript is represented_ 8 exons with the, canonicaxon 9missing Noncanonical splice

donor siteswithin the codingéexoal and 10 araeised"and hence exanl and 1®f this transcript are

smaller than thecorrespendingeangnical exesi These exons 1 and 10 carry the start and stop
codons of the transcrip respectively ¢ K S p andnifrarhd stp in the 5'UTR 216 bp before the

Metb YR 00Q au2) §HARSYyOS IINB Ffaz2 ¢Sttt RSTAYSR
This transcript encedes, the'365aa, soluble form of the IL6R protein and is refgeésmsnsistently

across databases.

t t ~

Start clodon in Missing canonical

non-canonical exon 9 Stop codon in
exon 1 non-canonical

exon 10
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Strand Life Sciences (Strand) is a technology innovation
company that has pioneered the practice of Scientific
Intelligence in health sciences. Leveraging its unmatched
interdisciplinary scientific expertise with its decision enabling
technologies, Strand empowers biomedical and research
scientists gain deep insights from raw data. Strand offers
products and services in the areas of omics-based technologies,
drug discovery, predictive systems modeling and knowledge
management.

Seven of the top ten pharmaceutical companies, three of the top
six biotechnology companies, and numerous academic
institutions across the globe, are part of Strand's esteemed
customer profile. Strand is a portfolio company of UTI Venture
Funds, Sequoia Capital, and MediBIC group (Japan).
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