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Executive summary

V 4

Indoleamine 2,3 dioxygenasi)O1) is a tryptophan catabolizing enzyme involved in
suppressing -Eell immunity in normal and pathological settings. IDfEdiates an immune
escape mechanism whichimplicated in cancer progression.

Orthologs of human IDO1 have been reported in several mammalian species including ¢chimp,

rhesus monkey, dog, cattle, mouse and rat. Apart from chimp and dog, all other mammzg
model organisms have complete, experimentalalidated sequence information.

Four splice variants are reported for human IDO1, encoding proteins of sizes 256aa, 22
201aa and 170aa. Splice variants reportechiesus monkey and mouse are most
homologous to the human IDO1 transcript encoding 28&aa protein.

The primary sites of IDO1 expression in humangéaeenta, lung, eyeuterusand dendritic
cells.

In mouse, the epididymisollowed by the ileum and jejunum are primary sites of ldo1
expressionLke in humans, Idol expression in mous@bserved in the placenta and antige
presenting cells.

No coding region SNPs of IDO1 are correlated with any disease. However, intronic SNP
rs7820268 is strongly correlated with aspirin intolerant asthma in Japanese.

An experimentally validated promoteegion as well as transcriptional start site is reported
F2N) L5hmd { SOSNIf SEtSYSyda AYLRNIFYy(G T2
promoter.

IDO2 is the only known paralog of IDO1. These are the only proteins in mammals that ¢
of the cansensus IDO mot#$DO_1 and IDO_2.

The over expression of IDO1 has been observed in several cancers and is involved in tu
progression via the process of immunosuppression.

IDOL1 is also associated wihveral nomeoplastic disorders like autoimmuraed
inflammatory diseases. Imeurodegenerative disorders, elevated IDO1 expresision
associated with thenhanced production of neurotoxic catabolites.
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7. Promoter analysis
Sources of information EPDTFSearchfREDPROSCANCBIPubMed GoogleScholar

1 Anexperimentally validateggromoter region is describefibr IDO1 withthe TSS at position
65.

1 The full length IDO1 promoter region (1245bp) is characterized with two ISRE sequences
(interferon stimulated response elements).

11DO1 gene expressionpssitivelyregulated by IFN ISRE elements and STAT elements
foundinthe NB Y2 G SNJ NB3IA2y 2F L5hm | NB A YLRNI

1 The expression dDO1 imegatively regulated by several factors like BLIM&hd Binl via
mechanism involving-Myc.
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-

The full length promoter region of IDO1 was clon byeKonan et al (1996). The
authors inferred that the IDO1 promoter is d includes two interferon

and mutagenesis experiments, led hat™0oth the ISRE elements are essential
for appropriate transcriptional indu

There is an experimentally vali iptigm start site (TSS) for IDO1, ex@atiged in the
Eukaryotic Promoter Da ' ntified ithe NEDO full length human cDNA
sequencing project byathe ing by Suzuki et al (2002). This was derfirad oligo
capped cDNA eviden nes from tissues includingacenta, lung, uterus, normal and
tumor ovary, pen [ ased on this evidenceT&S is predicted at positie®b with
respect tothe sta Qhi likely to lrethe vicinity ofthe core promoter sequence.

NB LJ2 NIi Le@xkpressivnS Rikde ar&discudssdyin the sections below.

LCbhb!

YSRAFGSR L5hm 3ISyS NBIAdA FGAZ2Y

There are several pieces of evidence from literature which suggest that IDO1 gene expression is

NBE3IdzE ISR 608 AYOGSNFSNRYyad LCb! A& Yz2al STFSOUAODS
sequence analysis of the promoter region of IDO1reveal&FS NI f St SYSyda A YLR NI
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http://www.epd.isb-sib.ch/cgi-bin/get_doc?db=epd&format=nice&entry=HS_INDO
http://www.cbrc.jp/research/db/TFSEARCH.html
http://rulai.cshl.edu/cgi-bin/TRED/tred.cgi?process=searchProm&sel_organism=any&sel_type=gene_name&tx_search_terms=INDO&chrom=&from=&to=&start=0&submit=SEARCH
http://www-bimas.cit.nih.gov/molbio/proscan/
http://www.ncbi.nlm.nih.gov/sites/entrez
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mediated expression. We found the ISRE1 and ISRE2 sequences in the promoter region reported by
Konan et al. ISRE1 is nearly 1.2kb upstream of the start codon, while ISREZ2 is very close to the

validated TSS. ISRE1 and ES&RE in opposite orientation and both contain motifs for IRF1 and IRF2
OAYRAY3I® LG Aa (y2ey GKIG AYGSNFSNRY ' | OGA@Ql(S:
GKFG o0AyRa G2 LCb: | Ovésolpéta . RE@Y). We foun8 two/AeldmentsS f S Y Sy
binding sites very close ISRELSTAT1 and IRF1 act cooperatively to mediategihe induction of IDO1
SELINBaarz2y o6& LCb! 6/ K2y Si ¢tz cOd ar0S GKI
infection (Silva et al. 2002). ISRE eletreerd IRF binding regions in pro of mouse Idol

were identified using TF search.

Although, all interferons can bind to the ISRE sequence, therg
SELINB&&A2Y 6& LCb! I yR LsGsthyp
between the ISRE elements in IDO1 and the consensu
compared the ISRE1 and ISRE2 sequence present j
(Kessleet al. 1988 Tramniet al. 1994) andound mj
ISREs. These can be seen in the alignment belo
are highlighted in red.

lation of IDO1 gene

ina? differénkeS NS I & ;
asSanain et al. 1993). We
validated ISREs

s witlnespect tothe sixknown

with respect tthe consensus

Expegmental
IDO1_ISRE2 - TAGAATGAAACA 15
IDO1_ISRE1 rev_compl AGGA AAACTGAAAC- 15
ISRE_1 - GGGAAAGTGAAACTA 15
ISRE_2 - GGGAAACCGAAACTG 15
ISRE_3 - GGGAAAATGAAACTC 15
ISRE_4 - GGGAAAATGAAACTG 15
ISRE_5 - GAGGAAACGAAACCA 15
ISRE_6 - AGGAAATAGAAACTT 15
Consensus GGNAAANGAAACTN

bits

A
2
== - P-4 @@=

weblage. barhsley ed

AIignmeJlDOl ISRE reported by Konan et al, @@t@Ghe six experimentally validated
ISREsAIso shown ithe WebLogof the alignment. IDO1 ISRE bases exhibiting higher
conservation are highlighted in red.
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We came across an experiment in GEO analyzing differential regulationeoéxmession by)i and
sinterferonsLy G KS Fylfteara 2F SYyR2GKStAFf OStfa GNBIFG
(GDS251pthere wasa significant upregulation of IDO1 in endothelial ceslri SR ¢ A GK LCbhbh X
YR LCb+ @ LYy 7TA0 NPRtbefelfedtisimnBimapy ( KK SIBZALISONI K2y RT b h
significantly high y OF aS 2F LCb' ® ¢Kdzax ¢S aLlSOdzZ I iS GKI
on the cell type.

¢KSNBE NBE NBLER2NIa& 27T aophaasietali2 2T ¢bcCt

F OGA@IGS SIHOK 2GKSNRa SELINBaaA? Si I ¢
in the promoter region of IDO1, ady 500bp upstream to the valio BSere aréyeports that

NFES . A& NBIdZANBR F2N) a2y SNEBAQI IR (REHEONE & & A 2 Y
al.2006)We observed2NF . aAGSa y St dAAJA GNBIFY (2 LwCwm

The expression of ID@4. known to be negatively r
suppressor Binlinteracts with eMyc, resulting in a

a proapoptotic tumor
kappa B and STAT1 mediated

transcription of IDO1 (Muller et al, 200%)e he region upstream to the
validatedTSS. Binl is attenuatedseveral h ; thus it is possible that IDO1 might
be induced in cancers viaNF kappa hanismMouse knockout studies
indicate that Binl loss elevates the dependent expression of IDGMuller et

al. 2005).

LCb' AVRS hvm 3ISYyS NBIdzA I GA2Y

¢ KSNB | LJLJ hwiayyas wel that regulates IDO1 gene expresEios.
was evident from§ dz 2 Yy Sut nigewhidd keveakdl ayi Bo@dulation of IDO{Hoshi
late IDQ expressiornn the absenc& ¥  [\Waig‘et al. 2009)

activation of NB. NF .leads to inflammatory gene expression and
afectious age(Doyle andO'Neill, 2006).The toll like receptor, TLR4 is activated by
LPS. It is possjile that in case of bacterial infections, LPS (a component of Gram negative bacteria)
activates TI¥RPTesulting in upregulation dDO1 expressiarThis in turn wold lead todepletion of
tryptophanand subsequent removal of the invading pathogdr3S induced IDO activity is

established in mouse peritoneal cells in the presenceatiral killer T cell§Ohtakiet al. 2009)
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Figure 5: Requlation of IDOdxpression The

nts the factors regulating IDO1 gene

expressiorand is drawn approximately to sca
that regulate IDO1 expressi@mne repr
arrows while negative regulation is

000060 000

o
O
a

L 1lel 11 1 leel @
L 1 ol lo] |

pr
[ lidatetanscriptionfactors(TFs)
e regulation is indicadewith green

WSS ithe transcription start site.

en

000000 .0 00 00
® o000

© 2010 Strand Life Sciences



Strand Life Sciences

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 nhumerous
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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