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Target analysis of human IL6

Executive summary

Interleukin6 (I:6) is a pranflammatory and antinflammatory cytokine that contributes to &
plethora ofphysiological and pathophysiological processes. It activates the JAK/STAT an
MAPK cascade via8l.11-6R and gp130 complex.

Orthologs of human IL6 have been reported in several mammalian species including chi
rhesus monkey, dog, cattle, mouse and rat

IL6 has five major splice variants: the canonical isoform encodes a protein of 212aa whil
splice variants encode proteins of length 252aa, 136aa, 189aa, 198aa and 122aa.

The primary sites of IL6 expression in humans are lungs, bone marrow, spk&opirages,
lymph nodes, dendritic cells, brain, placental tissues and skin.
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159 polymorphisms are reported in databases for IL6 of which 9 are coding SNPs. Promoter

region SNPs597G>A;572G>C;373AnTn (Tandem repeat),74G>C aneéb34C>G have
multiple literature evidence associating them with several neoplastic as well anamplastic
diseases.

Two somatic mutations have been reported in the promoter region of IL6 in sporadic bre
cancer patients. I16 knockout mutants exhibit compromised immuispsase against
infections, tissue damage, neoplasia and behavioral features.

Literature evidence suggests that the region betwe2?5 to-112 with respect to the
transcription start site is most crucial for the promoter activity of IL6. Activation®bl.NF
kB is the most important regulatory pathway.

The IL6 protein has an IL6 receptor binding domain stabilized by 2 disulphide bonds tha
formed by four conserved cysteine residues.

IL6 is a preproliferative, antiapoptotic cytokine, important fothe quick induction of an
innate immune response during neoplastic as well asmeoplastic diseases.

Aberrant IL6 expression has been implicated in aging, osteoporosis, neoplasia, autoimm
RAaSIasSas AyFElLYYLFLdA2Y FyR 1 KSAYSNOA
IL-6 signalig has been linked to both prand antiapoptotic activity in breast cancer cells.
6 might be a prognostic indicator in colorectal cancer and hepatocellular carcinoma.

IL6 is associated with most inflammatory disease via its over expression and sufiseque
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dysregulation of the inflammatory response.
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3. Alternate transcription in IL6
Sources of informationEnsemblEntrezGeneASTDAceview ECGeneNCBIPubMed
GoayleScholar

3A. Alternate transcription in humans ‘

1 The canonical transcript in IL6 is represented by-2lB6 and NM_000600.3 which afe
predicted toencode proteins of length 212 amino acids respectively.

1 There are 5 splice variants reported for IL6, vidrich there is evidence from EST and cDNA
clones.

1 The IL6 splice variants are predicted to encode proteins of length 252aa, 136aa, 189aa, 198aa
and 122aa.

1 There is evidence from literature suggesting a transcript that lacks the canonical eXtms
is smilar to the transcript encoding protein of length 136aa.

IL6 was first isolated from human fibroblas
molecule and was termed IFHbeta 2(IFNB2) (
eventually cloned and characterize
the the IFNB2 cDNA sequence, thegoteigencode
(Zilberstein et al. 1986).

as Qgntified as a biologically active interferon
ch . 1980). Full length IFNB2 was
scription and translation mapping of

as found to be 23.7kDa of 212 amino acids

s in IL6 mRNA. In a study done to examine IL6

ear cells usin@®R a 0.45kb product was observed in
addition to the predic fuct, The 0.45kb product was found to be an alternatively spliced IL6
transcript lacki al. 1995). The authors suggest that this transcript lacked the

gp130 interactiv ined the IL6 receptor domain. This transcript was eventually
characteri d that this transcript (rHli was less active than the full length

isofq 9). A few other studies also describe the transcript that lacks exon 2 (Sato
et

In another st 6 alternate transcripts were identified in lung &@ssud primary human lung

fibroblasts CR (Bihl et al. 2002). In addition to the full length IL6 mRNA, the authors identified

four additional PCR bands, each representing an IL6 transcript. These alternate transcripts were
characterized as follows:-. 6 TMpo LT L[ ckH Opcyodolls YArAaaAiy3a SE?2
L{ckHZn 60TcolL)E YAdaaAiAy3d 620K SE2Yy H YR SE2Y noc
Ll ckn O2yaidGNUzO0G odzi y20 6AGK GKS 2 (iHeSohdplaxa 2 T2 NI a ¢
with the IL6 receptor beta.
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http://www.ensembl.org/Homo_sapiens/Gene/Summary?db=core;g=ENSG00000136244
http://www.ncbi.nlm.nih.gov/gene/3569
http://www.ebi.ac.uk/astd/geneview.html?acc=ENSG00000136244
http://www.ncbi.nlm.nih.gov/IEB/Research/Acembly/av.cgi?db=human&c=Gene&l=IL6
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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We describe six transcripts of IL6: NM_000600.32Z0.5), IL6202, IL6004, ILe005, I1Le006 and IL6

203 encoding proteins of sizes 212aa, 252aa, 136aa, 189aa, 198aa and 122aa respectively. These are
represented m multiple databasesThe transcript encoding the 136aa protein is also reported in
literature. The Table 3 describes the mapping of transcripts represented across databases. The
canonical transcript is indicated in bold.

Table 3: Mapping Transcript/isofon IDs across databas‘l

NCBI Ensembl Aceview Uniprot ECGene Protein length
NM_000600.3 | IL6201 bApro7 P05231
AK298013.1 IL6202 B4DNQ5
IL6004 eApr07
X04403.1 IL6005 dApro7 B5MCZ3
AK301141.1 IL6006 cApro7 B4DVM1
AK298077.1 IL6203 B4DN

The exon usage in the IL6 transcripts is dgSEgh
transcripts can be found in the sections tha @

Table 4: @d acro

s transcripts

IL6201 | 1L6202 | IL6004 | IL6005 | IL6006 | 1L6203
EXON1 v v* v v v v
Retained
intron

EXON2 \ \ V K \Y \Y

EXONS3 \ \% \% \Y \Y \Y

EXON4 \% V K \% \% V K V K

EXON5 \% \% \%

V E W*mo ical exon; K- Alternate exon; VK - Noncanonical
Xon; -ceding; #5° UTR not represented in this exon

Table 5: Summary of IL6 alternate transcripts

NCBI Ensembl | Aceview| Uniprot ECGene Protein length Literature evidence
Weissenbach et al. 1980,
NM_000600.3| 1L6201 | bApr07 P05231 H7C2894.1 212aa Zilberstein et al. 1986
AK298013.1 | L6202 BADNQ5 252aa
H7C2894.3, Kestler et al. 1995 ( rlkAt)
IL6004 | eApr07 H7C2894.5 136aa CAKE SO FE o
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X04403.1 | IL6005 | dApr07 | B5MCZ3 | H7C2894.4 189aa
AK301141.1 | L6006 cAprQ07 B4DVM1 H7C2894.2 198aa
AK298077.1 | L6203 B4DNV3 122aa
Exon organization of IL6 alternate transcripts
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Graphicalalignment of protein isoforms of human IL6
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006
NM_000600.3% Canonical transcript
A single transcript for the IL6 gene is reported in E .3) while multiple
transcripts are predicted by Ensembl, Aceview, he Ensembl trans2fft IL6
(ENST00000258743) corresponds to NM_00Q600. ipt NM_000600.3 has 5 exons and is

ence, we have considered NM_000600.3 as the canonical

NM_000600.3. Based on the followin
IL6 transcript: L\_

1 Multiple literature evidence describi6 transcript with 5 exons encoding a protein of 212aa.

1 IL6 orthologs in chimp, mouse, rat, dog and cattle have 5 exons, with ATG in exon 1.

1 There are several ESTs that map to the TSS in exon 1 of NM_000600.3, while only 2 ESTs from
cot25 normalized pleenta (CR626263.1, AL544265.3) support the-camiing exon 1 of 11-6
001.

9 DBTSS deribes three capped clones (RCT03189, RCT06377 and CAS04362) mapping to the
TSS described for NM_000600.3.

\

IL6:202 is represented by 3 exons, with the start codonG in the canonical exon 1. This transcript

has a retained intron 1 and is predicted to encode a protein of length 252aa. Protein evidence for this
isoform is present in both NCBI (BAG60317.1) and Uniprot (B4DNQ5). This transcript skips intron 4
splicingand therefore retains a large part of canonical intron 4 introducing &inaime stop codon

L6202
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after 41 amino acids. Unique regions of this transcript are represented by multiple ESTs. These are

RSAONAOSR Ay RSiOFAT Ay GGKBQaSOUlA2y 2y WeEA&adzS
TIE?EI:{U 00258743 =
Tﬁﬁgﬂumznzss

Retained canonical introfh \
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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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