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INTRODUCTION A high-throughput hypoxia pathway screen

Many studies have highlighted the benefit of conducting genome-wide expression and tran- B Cell Type A
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reporter assays to study the behavior of genomic elements in living cells can help answer
many of these questions. To enable these studies in a high-throughput format, we have cre-
ated a genome-wide library of human promoters and UTRs in a luciferase-based reporter
system. Our unique collection of validated assays allows you to measure gene expression
changes associated with a number of disease-related biological pathways, including hypoxia.
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The hypoxia pathway, mediated through the hypoxia-inducible factor 1 (HIF-1), is essential to .
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normal growth and development and is involved in the pathophysiology of cancer, inflamma- NOT INDUCED
tion and ischemia. Hypoxic conditions in tumors also cause resistance to radiotherapy and INDUGED s ol

chemotherapy, creating considerable interest in the development of anti-hypoxia drugs. Al-
though HIF-1 inhibition in hypoxic tumor cells may confer therapeutic benefits, evaluating the
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full HIF-1 pathwaly is critical for efficient screening of small molecules and minimizing off-tar- 5 repressed | no change | induced

get effects. In this study, we assembled a panel of known and potentially novel hypoxia-relat- o»é induced 15

ed promoters to measure the response and determine the function of these promoters, in- 5 €| no change

cluding naturally occurring sequence variants, to different treatments and conditions in ﬁ epressed

high-throughput.
Luciferase assays are highly Candidates for post-transcriptional
quantitative and can reliably regulation (transferrin is known to be
measure repression post-transcriptionally regulated)

The LightSwitch™ System for pathway studies

Figure 4. A high-throughput screen of the hypoxia panel identifies differen-
tial responses to hypoxia by the included gene promoters in different cell
types. A. Composition of the LightSwitch panel of 394 hypoxia-related promoter
reporter vectors. B. We performed a screen of the hypoxia promoter panel by
treating three different cell lines with either DFO or 1% oxygen. The promoter ac-
tivity heat map illustrates the response of the promoters to the treatments in the
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Figure 1. Experimental design for a pathway functional screen using the LightSwitch System. Cells are transc- DHA =296 G..GACGTGC. GG P HCT116 (colon carcinoma) Sz, B WT promoter haplotype
fected with an individual promoter or synthetic response element reporter vector followed by treatment with compounds iyl e dbe oy B SKNSH (neuroblastoma) g % o 1% minor allele haplotype
or altered growth conditions at a suitable time point. Luciferase reagent is added 24-48 hours after transfection and the S o & AT d 2 o
. . . . . - . . B o p 8
plate incubated for 30 minutes in the dark before being read on a luminometer. Promoter activity is calculated as the s 32 2"¢QE§I2§“GE g2
. . - . . Y— 6
ratio of the treated cells over vehicle-only control. POK1  -274  ....ACGTG..GG 85
MIF -218  ....ACGTGC..G == &= 4 T
HK2 517 ...GACGTG..G. = S D
CA9 -318 ....ACGTGC... [e 2
Profile pathway response to treatment Gone Dt Seqotmoutn® 00w e g o . - - .
Symbol  from 1kb fragment HT1
1SS 080 SKNSH HCT116
Cell type
o X
5o £ § &
@b\%o S \%o 0%’ ¢ @ & & & Reporter Figure 5. HIF-1a motif and sequence variant analysis shows that: A. HIF-1a motif occurence does not predict
\. A\ Q . - . .
> @ L& %@@ S & constructs functional activity, and B. high-throughput reporter assays can be used to measure sequence variant effects on regula-
48 promoters and controls . . ..... Tox/Ahr tory element function.

ERCC2

AKA1

Heat shock PSPH
ACE

IL1R1

i EGLN2

CAT

GPX3

NFxB HIF3A
PFKM

Pathway activity readout for:

HIF-1o | Hypoxia
NFkB Inflammation
CREB cyclic AMP
HSF1 Heat shock
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hydroxuylase the nucleus. The HIF-1 complex binds to DNA reg- pathway screen confirms that compounds 6 and 7 are outliers as they do not induce HRE-containing promoter activity.

ulatory sequences known as HREs, which are

present in the promoter or enhancer regions of CONCLUSIONS

HIF-1 target genes. After recruiting transcriptional

coactivators, such as p300 and CBP, the expres- e The LightSwitch System demonstrates optimal performance when mapping and
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hydrocarbon receptor nuclear translocator: EPO = e HIF-1a mptlf and sequence variant experiments identified regulatory elements necessary
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hypoxia pathway, including the identification of several HIF-1a-dependent hypoxia
inducers from a toxicology panel
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