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Figure 3. Identification of genes differentially expressed during the slender form cell cycle. 1011 
a) UMAP of WT cells coloured by assigned cell cycle phase. b) UMAP of re‐plotted slender A 1012 
and slender B clusters of cells, using genes variable within the slender population. c) UMAP 1013 
of slender cells coloured by assigned pseudotime value. The black line indicates the inferred 1014 
circular trajectory. d) Heatmap of relative expression of genes significantly differentially 1015 
expressed (p‐value <0.05), with FC >2 over the cell cycle. Genes associated with the GO term 1016 
“cell cycle process” are labelled. e) Expression (y‐axis; log(expression +1)) of 3 cyclin genes 1017 
(CYC4, CYC6 and CYC8) and cell cycle pseudotime  (x‐axis). Each point is one cell coloured by 1018 
cell cycle phase and dark blue line shows average expression over pseudotime. f) Expression 1019 
of three genes previously shown to regulate stumpy formation. Labels as in e.  1020 
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 1023 
Figure 4. scRNA-seq analysis of differentiation incompetent ZC3H20 KO T. brucei parasites. 1024 
Cumulative growth of WT (red) and ZC3H20 KO (blue) T. brucei in culture with (dashed line) 1025 
and without (solid line) 10% BHI broth. Error bars, SD of three independent replicates.  b) 1026 
Staining of WT and ZC3H20 KO parasites with anti‐PAD1 antibody after 72 hr incubation with 1027 

10% BHI broth. Scale, 5 m. c). EP1 staining of WT and ZC3H20 KO after 3 hr treatment with 1028 
cis‐aconitate to induced differentiation of 72hr BHI + samples into procyclic forms. Scale, 5 1029 

m. UMAP plots of integrated WT cells (red) and ZC3H20 KO cells (blue) coloured by cell 1030 
type (d) and by cluster identification (e). f) Proportion of cells in each cluster identified in 1031 
integrated WT and ZC3H20 KO cells. g) UMAP of WT and ZC3H20 KO parasites coloured by 1032 
transcript count of marker genes as in 1e. h) Violin plots of top slender B.2 marker genes. i) 1033 
UMAP of integrated WT and ZC3H20 KO cells coloured by cell cycle phase.  1034 
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Figure 5. Comparison of differentially expressed genes during differentiation of WT cells 1036 
and differentiation incompetent ZC3H20 KO cells. a) PHATE map of WT (red) and ZC3H20 1037 
KO (blue) parasites. Black line indicates branched trajectories. Yellow dots indicate points of 1038 
analysis for early differentially expressed genes. b) PHATE map of ZC3H20 cells only, 1039 
coloured by pseudotime values assigned for the second lineage of the branch trajectory, 1040 
black line. c) Scatter plot of differentiation‐associated genes also found to be differentially 1041 
expressed in the ZC3H20 KO trajectory. Axes show the association score (log10(wald stat)) 1042 
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for each gene with the WT differentiation trajectory (x‐axis) and ZC3H20 KO trajectory (y‐1043 
axis). Each gene is coloured by is co‐expression module identified in 2d. Black line indicates 1044 
x=y. d) Heatmap of all differentiation associated genes (n = 2001) identified in 2d. Relative 1045 
expression across the ZC3H20 KO trajectory is plotted of each gene, grouped by co‐1046 
expression module. e) Expression of example genes across the WT differentiation trajectory 1047 
(red) and ZC3H20 KO trajectory (blue). X‐axis; pseudotime, y‐axis; log(expression +1). f) 1048 
Scatter plot of genes identified as early differentially expressed across the branched 1049 
trajectory (between white points in a). Axes show the association score (log10(wald stat)) for 1050 
each gene with the WT differentiation trajectory (x‐axis) and ZC3H20 KO trajectory (y‐axis). 1051 
Genes are coloured by their significant association with the WT (red), ZC3H20 KO (blue), or 1052 
both trajectories (black). g) Expression patterns of example of early differentially expressed 1053 
genes as in e).  1054 
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Fig S1.  Brain heat infusion (BHI) broth induces slender to stumpy differentiation in vitro. 1058 
a) Cumulative growth of pleomorphic T. brucei in culture with (dashed line) and without 1059 
(solid line) 10% BHI broth. Error bars, SD of three independent replicates.  b) Left: 1060 
Percentage of cells expressing stumpy marker protein PAD1 after culturing with 10% BHI. 1061 
Error bars, SD of triplicate samples. Right: Staining of parasites with anti‐PAD1 antibody, 1062 

after 72 hr incubation with 10% BHI broth. Scale, 5 m. c) Percentage of 1N1K T. brucei after 1063 
culturing with 10% BHI broth. Error bars, SD of three independent experiments.  1064 
 1065 

 1066 
Fig S2. Quality control and filtering of single transcriptomes. Scatter plots for WT replicate 1067 
1(red) and 2 (green), ZC3H20 KO (blue) experiments; each data point is one transcriptome.  1068 
Plots show the relationship between the number of unique molecular identifiers detected 1069 
per cell and (a) number of features (genes), (b) percentage of features encoding ribosomal 1070 
RNA (rRNA) and (c) percentage of features encoding on the kDNA maxi circle genome. Red 1071 
dashed lines indicate thresholds used to filter cells per experiment; Features count > 250, < 1072 
2500, UMI count < 4000, % rRNA genes < 8, % kDNA genes < 2.  1073 
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 1074 
Fig S3. WT and ZC3H20 KO cluster maker genes. Heatmap showing relative expression of 1075 
the top 10 unique maker genes of each cluster identified in 4d. Each row is one gene 1076 
coloured by relative expression.  The gene ID is given for each marker. Each column is one 1077 
cell grouped according to cluster identity. 1078 
 1079 
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