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Figure S1. Hierarchical clustering and heat map of transcriptomic datasets. a 

Hierarchical clustering of samples using all present genes shows that sampling at 

distinct time points (day 3, 5 and 7) does not correspond to enteroepithelial 

development whilst tachyzoite and tissue cyst samples cluster with each other. 

Sequencing depth (data not shown) was used as a threshold for processing of only 

high depth data (i.e., exclusion of tissue cyst samples, Day 5B and D). Distances are 

shown in arbitrary units with scale on the left. b Representative heat map showing the 

level of regulation of significantly differentially regulated genes (n = 291, log2 ratio ≥ 

0.5, p-value ≤ 0.01). The heatmap shows a comparison of mid enteroepithelial stages 

(EES3) and early enteroepithelial stages (EES2). Hierarchical clustering and analysis 

of the heat maps resulted in a new definition of samples into five enteroepithelial 

stages (EES): EES1 = very early enteroepithelial stages; EES2 = early enteroepithelial 

stages; EES3 = mixed enteroepithelial stages; EES4 = late enteroepithelial stages; 

EES5 = very late enteroepithelial stages. Coloured bars (blue, cyan, green, orange, 

red and yellow) on the left mark gene clusters 
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Figure S2. Pair-wise comparison of normalised and log2-transformed gene 

expression values during enteric development of Toxoplasma gondii in the cat 

intestine. Scatter plots showing the expression level of all annotated, protein 

encoding genes. Red dots show significantly differentially expressed genes with p-

value ≤ 0.01 and a log2 ratio of read numbers of ≥ 0.5. Black: No significant difference 

in expression. Grey: Too few reads. 
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Figure S3. Expression of TGME49_223060, mutation site and gene model. a 

Expression of tgme49_223060 is constant across tachyoites and feline enteric stages 

of T. gondii (T = tachyzoites, EES1-5 = enteroepithelial stages 1-5, FPKM = fragments 

per kilobase of transcript per million mapped reads). b Sequence of the 3’ end of intron 

4 of tgme49_223060 in the CZ clone H3 and the HAP2 KO. Capital letters show the 

beginning of exon 5, letters in red highlights the splice acceptor site of intron 4. Base 

positions relative to exon 5 are given in blue. The double arrow highlights a potential 

branchpoint. c Gene model of, and RNA-Seq read mapping to, TGME49_223060 

(from ToxoDB release 36). Read mapping shows that exons 1-5 are expressed mainly 

in the feline enteric stages whilst reads to almost all other exons can be found in 

tachyzoites, bradyzoites and, to some extent, in day 10 oocysts. 
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Figure S4. Fluorescence-activated cell sorting (FACS) of transiently transfected 

CZ clone H3. a GFP fluorescence (x-axis) is plotted against the side scatter (SSC-A). 

The blue frame indicates the regions were parasites were sorted for further analysis. 

b Epi-fluorescence and phase contrast images of transiently transfected CZ clone H3 

with pTub1::CAS9-U6::sgHAP2. GFP signal can be clearly seen in the nuclei of the 

tachyzoite. Bar = 5 µm.  
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Figure S5. Inoculation with HAP2 KO parasites does not prevent systemic (ie, 

tissue cyst) infection with CZ clone H3 parasites. PCR of cat brains reveals 

presence of CZ clone H3 DNA in cats inoculated with HAP2 KO parasites after 

challenge with CZ clone H3. Image acquisition was performed with an imager from the 

Alpha Innotech Corporation using the AlphaEase FC software (version 6.0.0). (This is 

the full version of the gel presented as Figure 5d).  

 

 

	

Cat	1														Cat	2													Cat	3											HAP2	KO												CZ	H3

XcmI - +											- +	 										- +	 										- +	 										- +

kb

0.5
0.4
0.3
0.2
0.1

1.0

0.6
0.70.8

3.0

10.0

Fig.	S5


