Supplementary Materials for “5G2 Mice Model Loss of a Commonly Deleted
Segment of Chromosome 7q22 in Myeloid Malignancies”

Supplementary Figure 1: Commonly-deleted 7922 DNA segments and synteny to
mouse chromosome bands 5A3 and 5G2.

Supplementary Figure 2: Generation of 5G2*7¢ mice.

Supplementary Figure 3: Pathway analysis of transcriptome data from 5G2*¢ HSCs.

Supplementary Figure 4. Hematologic parameters in wild-type (WT) and 5G2*~ mice
euthanized at age 64 weeks.

Supplementary Figure 5. Survival of 5G2*? and WT mice expressing Kras®'?P,
Nras®'?P or injected with the MOL4070LTR retrovirus.
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Supplementary Figure 1. Commonly-deleted 7q22 DNA segments and synteny to
mouse chromosome bands 5A3 and 5G2. The chromosomal locations of known and
candidate 7q genes involved in leukemogenesis including SAMD9, SAMDIL, CUX1,
MLLS (KMTZ2E), LUC7L2, EZH2, and MLL3 (KMT2C) (1-7) are shown at the top.
Commonly deleted 7g22 intervals defined by different research groups (3, 5, 8-13)
appear in the center with tan and green boxes depicting segments that are syntenic to
mouse chromosomes 5A3 and 5G2, respectively. A schematic showing mouse
chromosome 5 and the boundary loci used to the create a previous 5A3*%¢ (FbxI13-
Srpk2) strain(14) and the Upk3bl-Epo deletion of 5G2 presented in this report appear at
the bottom. SAMD9/9L (human) and Samd9/ (mouse) are outside the respective human
commonly-deleted 7922 and mouse 5A3 and 5G2 intervals. Cux? and Rasa4 are within
the 5G2 deletion reported here and MII5 (Kmt2e) is in the 5A3-deleted interval (14).
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Supplementary Figure 2. 5G2*?¢ Mice harbor a Upk3bl-Epo deletion and show
reduced expression of embedded genes. (a) Sequential gene targeting was
performed at the flanking Upk3bl and Epo loci in mouse embryonic stem (ES) cells
followed by Cre-mediated recombination to excise 1.5 Mb of genomic DNA. (b)
Southern blot analysis demonstrating germline transmission of the latent mutant allele
(+/fl) and the 5G2 deletion (+/del) by restriction digest of bone marrow DNA with Stul (S)
enzyme. (c¢) tdTomato and green fluorescent protein (GFP) expression (middle panel)
and tdTomato (right panel) expression in blood leukocytes from 5G2*" and 5G2+/<¢/
mice, respectively. (d) RT-PCR showing reduced expression of genes within the deleted
Upk3bl-Epo interval in 5G2*9 KLS, CD150m9, CD48"%9 hematopoietic stem cells
(HSC).

Detailed Methods. 5G2*?¢ mice harboring a tdTomato reporter at the Upk3bl-Epo
deletion were generated by performing sequential rounds of gene targeting and clonal
selection in mouse embryonic stem cells followed by blastocyst injections to generate
chimeric mice. These general procedures have been reported (14). Study mice were
housed in a specific pathogen—free facility at the University of California San Francisco,
and all animal experiments were conducted under protocols approved by the
Institutional Animal Care and Use Committee. Genotyping and disease monitoring were
performed as previously described (14). Both 5’ and 3’ MICER backbone vectors were
obtained from the Sanger Institute (UK). The 5’ MICER backbone was modified by




adding a pCAGGs-tdTomato sequence into the Avrll and Hindll sites with a Gateway
reading frame A into the Ascl site. A 8.9 kb fragment of genomic DNA located within the
Upk3bl gene was PCR amplified from MICER Clone MHPP133j20 and inserted into a
pPENTR vector with the pENTR/D-TOPO kit. A Gateway LR reaction was performed
between this entry vector and the modified 5° MICER backbone, resulting in the final
targeting construct. E14 ES Cells (129P2 strain) were electroporated with Kpnl-
linearized targeting vector, and the clones were selected in G418. Correct gene
targeting event was assessed by digesting ES cell DNA with EcoR/ and hybridizing
Southern blots with a 0.7 kb probe containing sequences downstream of the genomic
DNA used to construct the targeting vector. Three positive clones were expanded for a
second round of targeting with a new targeting vector containing the 3’ MICER
backbone. The 3’'MICER backbone was modified to include GFP expression by the
addition of an IRES-GFP to the PGK-Puro already present, using the Sacl/l and Pacl
sites. A Gateway reading frame A was also added to the backbone to the Ascl site. A
7.4 kb fragment of genomic DNA located upstream of the Epo gene was PCR amplified
from MICER Clone MHPP30119 and cloned into a pENTR vector using the pENTR/D-
TOPO kit. A Gateway LR reaction was performed between this new pENTR vector and
the modified 3' MICER backbone, resulting in the second targeting construct. Two singly
targeted clones were electroporated with Afl/l-linearized targeting vector, and clones
were selected with puromycin. The correct gene targeting event was assessed by
digesting ES cell DNA with Stul and hybridizing Southern blots with a 0.3 kb probe
containing sequences downstream of the genomic DNA used to construct the targeting
vector.
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Supplementary Figure 3. Pathway analysis of HSCs from 5G2*7¢/ mice. a. An
enrichment plot of GSEA curated pathways enriched for genes differentially expressed
in KLS, CD48-, CD150 "9 HSCs with deletions in the G2 band of mouse chromosome 5.
A cutoff of fdr<.25 was used to determine which pathways were significantly enriched.
b. Representative GSEA plots of downregulated pathways in A. RNA-seq analysis was
performed by first isolating total RNA from CD150"¢9 HSCs (c-kit*, lin", Sca*® (KLS),
CD48") cells and converting it to double-stranded cDNA using the Tecan Ovation RNA
sequencing system v2 (TECAN, CA). cDNA was sheared using the Covaris LE220
focused ultra sonicator (Covaris, MA) with a target size of 300 base pairs. Sheared
cDNA was used to generate RNA-seq libraries using the KAPA Hyper-Prep kit (Roche,
IN). Library quality and quantity were assessed by the Agilent DNA1000 Chip (Agilent,
CA). Ten pM of each library was sequenced using lllumina SBS chemistry at 2 x 100 bp
reads on the HiSeq2000 (lllumina®, CA). The RNA-Seq paired-end reads were mapped
to the mouse mm10 genome using STAR (15) and quantified using RSEM (16).
Differential gene expression analysis was performed as previously described (17).
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Supplementary Figure 4. Hematologic parameters in wild-type (WT) and 5G2*/7¢/
mice euthanized at age 64 weeks. (a) Blood leukocyte counts; (b) Hemoglobin values;

(c) platelet counts; (d) lymphocyte counts.
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Supplementary Figure 5. Survival of 5G2*?¢' and control mice expressing
Kras®'28/Nras®'?P or injected with the MOL4070LTR retrovirus. (a) Kaplan-Meier
survival curve of control Mx7-Cre, Kras-St-6120* (WT/Kras®'2P, n=12.) and Mx1-Cre,
KrastSt-G12D 5G 2+l |ittermates (5G2*7¢! /Kras®'?P, n=7); p = 0.6294 by log rank.
Percent survival (time to euthanasia of moribund animals) is plotted vs time in days.
Spleen weights (b) and white blood cell (WBC) counts (c) of the mice shown in panel a
at euthanasia. All mice died from progressive myeloproliferative disease as described
previously for Mx1-Cre, Kras-S--672P mice (5). There were no statistically significant
differences in spleen weights or WBC counts between the two groups and blasts were
not present on blood smears at euthanasia. (d) Kaplan-Meier survival curve of control
Mx1-Cre, Nras-St-G120%* (WT/Nras®'?P, n=7.) and Mx1-Cre, Nras-S--G12D/*  5G2+/del
littermates (56G2*¢//Nras®’?P, n=8); p = 0.1658 by log rank. (e) Survival of 5G2*¢ mice
and control littermates that were injected with the MOL4070LTR retrovirus as pups.
Thymic lymphoma was the major cause of death in mice of both genotypes.
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Supplementary Figure 6. Contribution of donor Nras®'?” (blue) and Nras®'??; 5G2*!
(red) cells relative to WT competitor cells to blood chimerism 4-16 weeks after the
second dose of ENU. Recipients of WT competitor cells are shown in blue with circles for
control animals (no ENU treatment) and triangles for ENU-treated mice. Recipients of 5G2*%
cells are displayed as red squares (no ENU) and triangles (ENU-treated), respectively. Figure
2c presents to overall design of this experiment.
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