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Fig. 6 | NanoDam identifies Cph target genes that important for proliferation and
differentiation of ISCs in vivo. (a) NanoDam binding profile for Cph in various target genes
are shown as summed coverage difference relative to NanoDam only. (b) UMAP of Cph*
(green) and sff" (red) cells, with co-expression indicated in orange. (¢) Expression of Cph and
sff along the ISC-EEP-EE lineage. Notice a burst in expression of both Cph and sff early along
this trajectory. (d) Expression of sff in ISCs and EEPs during homeostasis and Notch mutant
condition. (e) Expression of sff in all progenitors during homeostasis, Notch®™4i and
Cph®™i+Notch®™4i conditions. (f) Knockdown of sff in progenitors depleted of Notch
significantly reduces GFP+ progenitors and pros+ EEs when compared to Notch®™ 4 expressing
progenitors. (g) Quantification of mitotic cells in the entire midgut. (h) Quantification of EEs
in the field of view. One-way ANOVA test with Tukey post hoc comparison was used for (g)
and (h). *P <0.05, **P < 0.01, ***P <0.001. Scale bar for fis 100 um.
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Extended Data Fig. 1 | Quality control of scRNA-seq dataset. (a) UMAP uncorrected for
batch effects for each scRNA-seq replicate. (b) Quantification of the number of genes detected
per cell across each condition and replicate. (¢) Quantification of the number of UMIs per cell
across each condition and replicate. (d) Number of cells recovered after QC from this study
compared to two other studies.
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Extended Data Fig. 2 | Marker gene expression, regional mapping and velocity profiles
of scRNA-seq dataset. (a) Z-score of marker gene expression in different intestinal cell types.
To preserve space, only a random subset of ISCs, EBs, aECs and dECs was plotted. (b) Violin
plot of genes with interesting expression profile in different intestinal cell types. (¢) in vivo
validation of marker genes in different intestinal regions. (d) UMAP of regional prediction of
cell types from control and Notch mutant condition. (e) Regional predictions for EEs and their
sub-classes in control and Notch mutant condition. Scale bar for ¢ is 100 pum.
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Extended Data Fig. 3 | Identification of perturbed cells using MELD. (a) MELD UMAPs
arranged by cell type, experimental labels, perturbation likelihood were used to generate
MELD labels. (b) Sanger sequencing traces of progenitor-specific Nofch mutant intestine,
highlighting where sgRNA starts. (¢) Expression of Notch in control and Notch mutant
condition. Notice the drop in quality (bottom row) after sgRNA binding site. (d) Expression of
various Notch target genes in control and Notch mutant condition. For all comparisons, an
asterisk denotes the mean.
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Extended Data Fig. 4 | Identification of DEGs based on MELD. (a) Correlation coefficient
of DEGs identified by MELD and conventional method (see M&M). (b) Number of DEGs up
and downregulated in perturbed and unperturbed progenitor cells compared to control
condition. (¢) Expression of various genes in control and perturbed Notch mutant progenitor
cells. (d) Hallmark gene set enrichment analysis. (¢) Number of DEGs that are up and
downregulated in different intestinal cell types.
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Extended Data Fig. 5 | Cph expression across intestinal cell types and lineages. (a)
Expression of Cph in all intestinal cell types during homeostasis or Notch mutant condition.
(b) Expression of Cph and pros during ISC-EEP-EE differentiation in homeostatic condition.
(¢) Expression of Cph and pros during ISC-EEP-EE differentiation in Notch mutant condition.
(d) PC plot of the expression of tap in control and Notch mutant condition. (e) PC plot of the
expression of / in control and Notch mutant condition. (f) Differentiation potential of DIHigh
and DIY ISCs. (g) RFP expression using the Pros™ driver overlaps with endogenously tagged
CphY*?. Scale bar for g is 10 pm
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Extended Data Fig. 6 | Evolution of BCL11a/Cph and expression in AML. (a) Alignment
of Cph in Drosophila melanogaster (Dm) with its homologues in Homo sapiens (Hs),
Anopheles gambiae (Ag), Bombyx mori (Bm), Daphnia pulex (Dp), Parasteatoda tepidariorum
(Pt), Apis mellifera (Am), and Tribolium castanaecum (Tc). The zinc finger domain (ZnF) of
Cph is highly conserved across diverse species. Asterisks denote conserved cysteine or
histidine residues, while asterisk inside a circle indicate a lack of conservation across species
(b) Expression of BCL11a and Notch receptor and downstream target genes in primitive
leukemic blasts. Data obtained from patients with AML?°.
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Extended Data Fig. 7 | Lineage tracing of Cph depleted progenitor cells. (a) REDDM
lineage tracing highlighted that Cph depletion increases the number RFP™ cells and decreases
GFP"/RFP" cell, some of which are abnormally large. Scale bar for all is 100 pm.
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Extended Data Fig. 8 | Characteristics of sc expressing intestinal cells. (a) Expression of sc
in DIfigh and DI*" ISCs, demonstrating that sc is highly expressed in DIMigh ISCs. (b) Co-
expression of sc¢ and Cph, illustrating high correlation. (¢) Expression of CycA, CycE,

31


https://doi.org/10.1101/2024.09.08.611891
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.09.08.611891; this version posted September 9, 2024. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in
perpetuity. It is made available under aCC-BY-NC-ND 4.0 International license.

E(spl)mo-BFM and klu in sc™ie" and sc™*" expressing intestinal cells. (d) ChIP-seq tracks for
sc binding to pros and rdhB.
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Extended Data Fig. 9 | Transcriptional reprogramming of progenitor cells. (a) Expression
of Notch in ISCs under control, Notch®™ 4" and Cph®Ni+Notch®4i condition. (b) Expression of
Cph in ISCs under control, Notch®™4 and Cph®Ni+Notch®™4i condition. (¢) Correlation
coefficient of all DEGs between Notch®™4i and Notch*#®V4<2_(d) Correlation coefficient of all
significant commonly deregulated genes in ISCs in Notch®™4 and Cph®*i+Notch®™4i
condition. (e) Correlation coefficient of all commonly deregulated genes in ISC-EBs in
Notch®™4i and Cph®Ni+Notch®™4i condition.
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Extended Data Fig. 10 | NanoDam profiling of Cph. (a) Schematic of NanoDam in
progenitor cells. (b) Expression of NanoDam®™* in GFP" progenitor cells using the esg’™
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