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BDF5 ChIP-Seq

Assessment of LmxBDF5 Essentiality

Overview

Total RNA-seqProximity Proteomics

Cas9 gene deletion attempts indicate BDF essentiality 

BDF5 is essential for amastigote survival in mice

Strain Generation
Leishmania mexicana T7/Cas9

BirA* Bait

Reactive biotin

Non-biotinylated complex members
 recovered by crosslinking

DSP Crosslinker

Radius of biotinylation 
~10 nm

A�nity purify using
 streptavidin magnetic beads

in vivo 150 µM Biotin for 18 hours
1 mM DSP to cells for 10 min

Lyse cells - RIPA

Harsh Washes
RIPA

4M Urea
6M Urea

0.1 M Na2CO3
1M KCl

On-bead trypsin digest
Label Free Quantitative 

Mass Spectrometry

KKT10/CLK1

BDF5

XL-BioID used to determine proximal proteome of BDF5

BDF5 promotes pol II activity in a transcriptionally active “neighbourhood”

BDF5 is located predominantly at transcriptional start sites

Leishmania has at least seven BDFs  

BDF5 is found in foci at the periphery of the nucleus
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L. mexicana allows for in vitro 
analysis of different life-cycle stages 

Transcriptional Start Site

Gene expression in Leishmania is different from the mammalian host 
due to the arrangement of the genome. Transcriptional start sites are 
marked by histone acetylation but it is unclear how this is interpreted 
into control of expression of polycistronic transcription units (PTUs). We 
are investigating bromodomain (BD) containing proteins, or bromodo-
main factors (BDFs), as a potential regulators of transcription in Leish-
mania.

Bromodomains are small protein domains that bind to acetylated lysine, 
a modification often found in histone tails, resulting in changes to gene 
expression through further histone modification, chromatin remodelling, 
or recruitment of polymerase complexes. They are poorly characterised 
in Leishmania but we hypothesise they could orchestrate constitutive 
gene transcription, and would be essential for parasite survival.

We  genetically validated the BDFs in Leishmania mexicana, a robust, 
genetically tractable species. After identifying BDF5 as essential in both 
promastigotes and amastiogtes we determined the genomic distribution 
of the protein to be mostly at transcriptional start sites. Proximal pro-
teomics identified many complexes involved in processes require for 
transcription. We then used spike-in controlled, total RNA-seq to show 
that BDF5 is required for optimal transcription of RNA polymerase II 
transcribed PTUs.

Graphical Aims

Histone Acetylation and BDFs at Transcriptional Start Sites

BDF1-5 likely to be essential. ∆bdf7 mutants under investigation 
as they cannot differentiate to amastigote forms 

DiCre inducible gene deletion shows BDF5 is essential for promastigotes

Reciprocal Immunoprecipitation Validates XL-BioID

Network Analysis of 156 most enriched proteins

XL-BioID Workflow
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