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SYSTEMATIC OPTIMIZATION OF TRANSCRIPTION FACTOR REPORTERS

Library of barcoded

METHOD

Systematic design of transcription factor (TF) reporter
variants for many TFs in parallel

Detect TF reporter activities using massively parallel
reporter assays
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Evaluate TF-specifcity of reporters across many cell types
and perturbation conditions

1. SYSTEMATIC DESIGN OF A TF REPORTER LIBRARY

+ currently used published reporters
for 65 TFs to compare our reporters to

86 TFs

TF reporters

Improve currently used TF reporters and generate new
reporters for TFs without available reporters

Generate a collection of optimized TF-specific reporters

TF reporter
activities
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Enable accurate multiplexed TF activity detection

2. COMPREHENSIVE PROFILING OF TF ACTIVITY

(i) Signaling pathway perturbation
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36 reporter designs per TF (+matched mutated controls)
5,530 unique TF reporter sequences
35,500 barcoded TF reporters
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TF knockdown, degradation or
overexpression (73 conditions)

3. IDENTIFY REPORTER DESIGN FEATURES DETERMINING TF ACTIVITY
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Optimal spacer sequences
are highly TF-specific
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4. REVIEW TF-SPECIFICITY

5. A COLLECTION OF ‘PRIME’ TF REPORTERS

(i) Characterize activities
across all tested cell types

(ii) Characterize response to

(a) Signaling pathway
perturbation

(b) Direct TF
perturbation

FOXA1 overexpression response

Integrate data to define reporter confidence levels and to identify ‘prime’ reporters
Example: FOXA1
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Reporter design influences sensitivity and TF-specificity substantially

e Our reporters outperform published reporters in > 80% of all comparisons
 We identified prime reporters for 62 TFs

6. APPLICATIONS OF PRIME TF REPORTERS

Prime TF reporter library (i) TF activity

discovery tool
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Condition A

ADVANTAGES
- High TF-specificity
« High-throughput
- High-quality data
from 96-wells
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Condition B dentify TFs with differential activity

62 TFs

(@) Drug screen to perturb
signaling pathways
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Understand role of TFs in signaling pathways

(b) Cofactor knockout screen
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|ldentify TF-cofactor interactions

(ii) High-throughput

perturbation screens ALSO AVAILABLE AS
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 Individual fluorescent
TF reporters

- Lentiviral library
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