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Other Supplementary Material for this manuscript includes the following:

Data S1 to S10



fig. S1. Tudor domain-focused CRISPR screen library used in this study. 
(A) Map of the ipUSEPR vector expressing a sgRNA together with a puromycin-resistant gene (PuroR) and a TagRFP
fluorescent protein. Primers for Sanger (hU6-F_seq) and Illumina (DCF01 and DCR03) sequencing are listed. (B)
Distribution of individual sgRNA frequencies RPMR (reads per million reads) in the Tudor domain-focused CRISPR
library (total 1,000 sgRNAs). 86.9% of sgRNA in this library passed the QC by exhibiting frequency ≥ 10 RPMR. (C)
Summary of the sgRNA distribution in the Tudor domain-focused CRISPR library targeting 59 Tudor domains (across
36 Tudor domain-containing genes) in the mouse genome.



fig. S2. Schematic outline of the RFP flow cytometric growth competition assay. 



fig. S3. Single and dual sgRNA sequences used in this study. 



fig. S4. Design of the optimized SGF29 cDNA construct. 
(A) The cDNA sequence of the optimized SGF29 construct (contains synonymous mutations) shares 77% identity
with the wild-type human SGF29 cDNA. The switched nucleotides in the optimized SGF29 cDNA are labeled (red),
which facilitates the protein expression via optimizing the codon usage (CLC Genomics Workbench, QIAGEN). The
optimized SGF29 cDNA also introduces miss-matched sequences within the sgSGF29-dual #1 (blue) and #2 (green)
landing sites, thus, allowing reconstitution of SGF29 protein expression in the sgSGF29-dual targeted cells shown in
Fig. 3. (B) The peptide sequence of the optimized SGF29 construct shares 100% identity with the wild-type human
SGF29 peptide.



fig. S5. Participation of SGF29 in SAGA and ATAC complexes. 
(A) Schematic outline of SAGA and ATAC complexes. (B) Gene ranking based on the Pearson coefficient (r) of the
CERE scores between SGF29 and a total of 17,709 genes examined in the DepMap genome-wide CRISPR screen
consortium database (source: https://depmap.org/portal/; BROAD Institute). The SAGA-specific (dark yellow) and
ATAC-specific (dark blue) members are labeled. In addition, there are four overlapped members, including SGF29
(red), TDAD3 (pink), KAT2A (blue), and KAT2B (green), formed the histone acetyltransferase (HAT) module
(orange box in panel A) that participate in both SAGA and ATAC complexes.

https://depmap.org/portal/


fig. S6. Determination of the SGF29 surface pocket for molecular docking. 
(A) PrankWeb server predicted top two ligandable protein surface areas, Pocket A and Pocket B, on the SGF29 TTD
domain (PDB ID: 3ME9). (B) Evaluation of the SGF29 CRISPR tiling scan revealed a stronger median NCS score in
Pocket B (-1.120) than Pocket A (-0.828), indicating Pocket B as a more essential surface area on SGF29-TTD for
therapeutic targeting.



fig. S7. Information of the candidate SGF29 targeting compounds. 
(A) Detail CellTiter Glo data of the MV4-11 selective group (19 cpds) from Fig. 5E. Four reference compounds from
the MV4-11 selective group (EPZ-5676, OICR-9429, A-485, and A-366) and two from the general toxic group (I-
BET151 and JQ1) are labeled in green. Δ Score indicates CellTiter Glo % ([MV4-11] – [U251]) on day 9. Six
compounds with stronger MV4-11 selective killing effects (i.e., lower Δ Score) are selected as candidate SGF29
inhibitors (highlighted in black). (B) ZINC database ID, predicted binding free energy (ΔG°) to SGF29-TTD, and the
chemical structure of each candidate SGF29 inhibitor are indicated with H (white), C (grey), N (blue), O (red), F
(green), and S (yellow).



fig. S8. AlphaScreen assay for evaluating the SGF29 Tudor domain inhibitor. 
(A) Purification of bacterial expressed recombinant human SGF29-TTD peptide (N’ His6-tagged) using immobilized
metal affinity chromatography (IMAC) and size exclusion chromatography (SEC). (B) Schematic outline of
AlphaScreen assay based on the interaction of SGF29-TTD with its natural ligand H3K4me3 peptide.



fig. S9. Analysis of CD45.2+ leukemia engraftment using flow cytometry. 
Representative CD45.1 and CD45.2 flow cytometric profiles in the peripheral blood, bone marrow, and spleen of the 
CD45.1+ recipient mice with or without Cpd_DC60 treatment. 



fig. S10. Toxicity evaluation of in vivo Cpd_DC60 treatment. 
(A) Schematic outline of a 6-week long in vivo toxicity evaluation with alternate-day dosing of 5 mg/kg Cpd_DC60
in C57BL/6 CD45.1 mice (n = 5 mice per group). (B) Mouse body weight, (C-G) organ morphology and size, and
(H) complete blood count of peripheral blood cell populations after six weeks of Cpd_DC60 treatment. (I) Lineage-
negative (Lin-), hematopoietic progenitor (LK), and hematopoietic stem/progenitor (LSK) cells in bone marrow, and
(J, K) T cells (CD3+), B cells (B220+), myeloid cells (Mac1+/Gr1+), and red blood cells (Ter119+) in bone marrow
and spleen. Data are represented as mean ± SD. *P < 0.05 by two-sided Student’s t-test.



fig. S11. Chromatin distribution of H3K9ac and H3K4me3. 
ChIP-seq profiles of H3K9ac (red), H3K4me3 (blue) at (left) Rpl8, (mid) Rps2, and (right) Hbb loci in mouse MLL-
AF9 cells. The suppressed vs. expressed euchromatin regions are indicated by the silent (H3K27me3, green) and 
active (H3K79me2, brown) histone marks. 



fig. S12. Differential regulation of SGF29 pathway in MOLM13 and U251 cells. 
(A) Western blot of SGF29, KAT2A, KAT2B, H3K9ac, H3K27ac, total H3, RPL8, RPS2 and (B) H3K9ac ChIP-
qPCR in SGF29-dependent (MOLM13 leukemia) and SGF29-independent (U251 glioblastoma) human cell lines.



fig. S13. Effect of SGF29 on additional chromatin loci.  
Distribution of SGF29-TST and H3K9ac ChIP-seq signal at (A) Rpl36, Rpl10a, Rpl36a and (B) Hoxa loci in mouse 
MLL-AF9 leukemia cells.



table S1. MLL-r leukemia patient cells used in this study. 



Supplementary excel tables: 

Data S1  List of Tudor domains and Tudor domain-containing genes. 
Data S2  QC sequencing of the Tudor domain-focused CRISPR library. 
Data S3  High-throughput sequencing of the Tudor domain-focused CRISPR screen (RPMR). 
Data S4  Histone modification mass spec data table. 
Data S5  List of Sgf29-regulated genes. 
Data S6  SGF29 binding signal at the TSS +/- 1kb of the Sgf29-regulated genes. 
Data S7  QC sequencing of the Sgf29 CRISPR tiling scan library. 
Data S8  High-throughput sequencing of the Sgf29 CRISPR tiling scan (RPMR). 
Data S9  Information of the compounds selected for CellTiter Glo assay in MV4-11 and U251 cells. 
Data S10   Normalized CRISPR score (NCS) of Dot1l, Mof, and Lsd1 CRISPR tiling in mouse MLL-AF9 

leukemia cells. 
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