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- Mutagenesis of all gene copies is challenging

T 1 S Re AN sleTs [1ile= ATl Rl YA -l ™) Resulting phenotype difficult to interpret

Aim: generate a T. brucei cell line with a single copy of one core histone gene
—> To enable precise mutagenesis of histone gene residues

—> Insight into histone tail modification roles and better understanding of epigenetic mechanisms
k of DNA metabolism control /
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Strategy for establishing cell line with a single H4 gene

Tetracycline repressor
* Inducible Cas9 system in T. brucel Tetracycline
— . —p Cas9 expressed
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—2 It can be distinguished from native H4 gene

H4 g H4 g H4 2 H4 — Recoded for higher expression
Native H4 histone gene tandem — Additional PAMs that will allow the use of Cas9 for precise
‘ , / mutagenesis
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Cell line with a single H4 histone gene was successfully generated \
(histH4one)

Native H4 histone : 40 copies
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Southern blot: restriction digest Ectopic H4 probe
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Native H4 genes : 40 copies
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Deletion of native H4 genes confirmed by whole genome
sequencing

1,480bp -

Th427_050049300 hypothetical protein, conserved
Chr5_core_Tb427v10: 1,323,988 - 1,343,391 (-)
19403 bp

I
1,333,690

-
1,500bp |,
-

e

| —

I I |
1,336,923 1,330,457 1,327,224

|
1,340,156
Th427_050050300 Tb427_0§)050100 Tb427_0§)049700 Tb427_0§)049300 Tb427_0%)048900 Tb427_0§)048500
Tb427 OSOOSOZOO:ESeudogene Tb427_0;)049800 Tb427_0;0049400 Tb427_0§)049000 Tb427_0;0048600Tb427_050048300
Tb427_050050000 Th427_050049600 Th427_050049200 Th427_050048800 Tbh427_050048400
b >} & po>] b>>>> ]

= X
Th427_050049900 Tbh427_050049500 Th427_050049100 Tb427_050048700
710bp »

195.0
Cas?
0

195.0
c1

University
of Dundee

wellcome
centre ]
anti-infectives
research

(3

Ectopic H4 histone gene is expressed
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ﬁ Site saturation mutagenesis to investigate the role of H4 histone
residues and their mutations

 HistH4one strain makes it possible to efficiently edit individual residues on H4 histone gene to

Any possible 3 nucleotide combination

Investigate their function
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 Original sgRNA was replaced with sgRNA targeting H4K14 codon in Hist"#one strain, then Cas9
was induced and cells were transfected with a mix of repair templates, with different codons for
position 14
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Novel primer binding site Degenerate codon

=3 bp changes —>Originally K14 codon

 Fitness of individual H4K14 mutants will be evaluated by analysing which mutants are present in
different timepoints after transfection

Amplicon-seq to see which mutations are
lost over time and which aren’t detrimental

DNA collection in several
timepoints after mutagenesis

Mixed population
of K14 mutants

Original seq. primer

Original seq.  Original codon

Novel primer

Novel primer bs Degenerate codon

R primer

R primer

PCR to detect edited sequence

Original sequence

Sanger sequencing indicates H4K14 editing was successful

ectopic H4 ORF

Novel primer bs K14 Syn. mutation

ATGGCCAAGGGCAAGAAGTCCGGCGAGGCCAAGGGCTCCCAGAAGCGGCAGAAG,

CGAGGCGAAGGGGTCOICAGATTICGEICAGAAG, . .
r  Mix of nucleotides detected for K14

‘ codon

GGAGGCGAAGGGGTCGICAGATTLCGEICAGAAG,

GGAGGCEAAGGGGETCECAGGTTCGEICAGAAG.
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H4K14 c1 mut 12h

H4K14 c1 mut 6d

« Awaiting results of deep sequencing
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/ Summary

* A single H4 gene supports T. brucei growth

* H4 site saturation mutagenesis is now possible
* N-terminal tail truncations may also be possible

* Proposed assays include: » fitness-profiling
« cell cycle - flow cytometry

* gene expression - RNA-seq
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