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NKL homeobox gene MSX1 acts like a tumor suppressor in NK-
cell leukemia

SUPPLEMENTARY MATERIALS
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Supplementary Figure 1: Genomic profiling data. Data from selected chromosomes are shown to indicate copy number alterations
and particular gene loci, including (A) MSX1, (B) MIR17HG, (C) SMAD3. (Continued)
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Supplementary Figure 1: Genomic profiling data. (Continued)Data from selected chromosomes are shown to indicate copy
number alterations and particular gene loci, including (D) IL7R, (E) MIR155HG, (F) EP300, (G) GATA3 and HHEX.
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Supplementary Figure 2: Gene-annotation enrichment analysis data (DAVID). The top 1000 differentially expressed genes
between NK-cell lines and primary NK-cells were analyzed to identify deregulated cell functions according to KEGG pathways. Aberrantly
activated functions are shown above, suppressed functions below.
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|exon 1
H.sapiens MDGPTRGHGL SSSGSDKEDNG 60
G.gorilla MDGPTRGHGLRKKRRSRSQRDRERRSRGGLGAGAAGGGGAGRTRALSLASSSGSDKEDNG 60
M.mulatta MDGPTRGHGLRKKRRSRSQRDRERRSRGGLGAGAAGGGGAGRTRALSLASSSGSDKEDNG 60
C.familiaris MDGPTRGHGLRKKRRSRSQRDRERRSRGGLGAGAAGGGGAGRTRAPSLASSSGSDKEDNG 60
B.taurus MDGPTRGHGLRKKRRSRSQRDRERRSRGGLGAGAAGGGGAGRTRAPSLASSSGSDKEDNG 60
S.scrofa MDGPTRGHGLRKKRRSRSQRDRERRSRGGLGAGAAGGGGAGRTRAPSLASSSGSDKEDNG 60
M.musculus MDGPTRGHGLRKKRRSRSQRDRERRSRAGLGTGAAGGIGAGRTRAPSLASSSGSDKEDNG 60
G.gallus MDGPARCNGLRKKRRSRSQRDRERRAQGGR~RGAAAGGAPGPGAAPALSSS~GSEKEDNG 58
X.tropicalis MDGP~-RCNGFRKKRRSKSQRDRDMRSKSGLGVARTG== === == === SLLSSSGSEKEDNE 49
D.rerio MDGP~RCSGIRKKRKSRSVRNRERISNGIRNNHVRG========= SVLRFSSDSEKED-G 49

L - LI LI ) - - - LR

VI exon 2
H.sapiens K AEEDIIDGFAMTSFVTFEALEKDVALKPQERVEKRQTP 120
G.gorilla KPPSSAPSRPRPPRRKRRESTSAEEDIIDGFAMTSFVTFEALEKDVALKPQERVEKRQTP 120
M.mulatta KPPSSAPSRPRPPRRKRRESTSAEEDI IDGFAMTSFVTFEALEKDVALKPQERVEKRQTP 120
C.familiaris KPPSSAPSRPRPPRRKRRESTSAEEDIIDGFAMTSFVTFEALEKDVALKPQERVERRQTP 120
B.taurus KPPSSAPSRPRPPRRKRRESTSAEEDIIDGFAMTSFVTFEALEKDVALKPQERVEKRQTP 120
S.scrofa KPPSSAPSRPRPPRRKRRESTSAEEDIIDGFAMTSFVTFEALEKDVALKPQERVEKRQTP 120
M.musculus KPPSSAPSRPRPPRRKRRESTSAEEDIIDGFAMTSFVTFEALEKDVAVKPQERAEKRQTP 120
G.gallus PPP~~-~PSRPRPPRRKRRESSSAEEDI IDGFAMSSFVTFEALEKDVALKPQERVEKRQNP 115
X.tropicalis NPTGSSLPRPKPPRRKRKESSSAEEDI IDGFAMTSFVTFEALEKEGALMPEETDEKQQTP 109
D.rerio STNPSSSSRPRPPRRKRKESSSAEEDIIDGFSIAGFMTLEALEKDMTLKPHERRQNQAGP 109
- ...:."."-":"t"""'.-....'-"'..- -- '.. '..
X | Mexon 3

H.sapiens LTKKKREALTNGLSFHSKKSRLSHPHHYSSDRENDRNLCQHLGKRKKMPKALRQLKPGQN 180
G.gorilla LTKKKREALTNGLSFHSKKSRLSHPHHYSSDRENDRNLCQHLGKRKKMPKALRQLKPGQN 180
M.mulatta LTKKKREALTNGLSFHSKKSRLSHPHHYSSDRENDRNLCQHLGKRKKMPKALRQLKPGON 180
C.familiaris LIKKKREALTNGLSFHSKKSRLSHPHHYSSDRENDRNLCQHLGKRKKTPKGLRQLKPGQN 180
B.taurus LTKKKREALTNGLSFHSKKSRLSHPHHYSSDRENDRNLCQHLGKRKKMPKGLRQLKPGQON 180
S.scrofa LTKKKREALTNGLSFHSKKSRLSHPHHYSSDRENDRNLCQHLGKRKKMPKGLRQLKPGQN 180
M.musculus LTKKKREALTNGLSFHSKKSRLSHSHHYSSDRENDRNLCQHLGKRKKMPKGLRQLKPGQON 180
G.gallus LAKKKREALTNGLSYLPKKNRLHH-HQYSSDRENDRNLCQHLGKRKKLLKGLRQLKPGQN 174
X.tropicalis LTKKKREILSNGLPYKSQK~-NNKLSPNYGSDRENDRSLCQQFG-KKTFQKRYKQLKARQN 167
D.rerio LRKKKPGRVANGLSLDLHKDRLNHSNHQHSDQENNPRLARTHS ~-KKKKKKHLQKLKPGQN 168
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| exon 4 | exon 5 | exon 6

H.sapiens SCRDSDSESASGESKGFH LGTGYFCDSDSDQEEKASDASSEKLF 240
G.gorilla SCRDSDSESASGESKGFHRSSSRERLSDSSAPSSLGTGYFCDSDSDQEEKASDASSEKLF 240
M.mulatta SCRDSDSESASGESKGFHRSSSRERLSDSSAPSSLGTGYFCDSDSDQEEKASDASSEKLF 240
C.familiaris SCRDSDSDSASGESKGFHRSSSRERLSDSSAPSSLGTGYFCDSDSDQEEKASDASSEKLF 240
B.taurus SCRDSDSESASGESKGFHRSSSRERLSDSSAPSSLGTGYFCDSDSDQEEKASDASSEKLF 240
S.scrofa SCRDSDSESASGESKGFHRSSSRERLSDSSAPSSLGTGYFCDSDSDQEEKASDASSEKLF 240
M.musculus SCRDSDSESASGESKGFQRSSSRERLSDSSAPSSLGTGYFCDSDSDQEEKASDASSEKLF 240
G.gallus SCRDSDSESASGESKGFHRSSSRERLSDSSAPSSLGTGYFCDSDSDQEEKASDASSEKLF 234
X.tropicalis NCRDSDIESPMKETKPSKRNASRERLSDSSAASSLGTGYFCDSDSDQEEKVSDASSEKLF 227
D.rerio NCKDSDSESVSGESKPSIRSSSRDRLTDPSAPSKTGLGHYCDSESDQEDKGSDASSEKLF 228
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Supplementary Figure 3: AUTS2 alignment. The illustrated alignment was obtained from Beunders et al. (2013) [50], showing the
N-terminal part of AUTS2 from the indicated vertebrates. Conserved amino acid residues are indicated by an asterisk, similar residues by
dots. The red stars indicate the here identified mutated positions, the red arrow marks the position of deduced protein truncation.
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Supplementary Figure 4: Cell viability analysis. MTT assay was performed in NK-92 (left) and YT (right) after treatment with
histone acetyltransferase inhibitor ICBP112 and histone deacetylase inhibitor TSA. The statistical significance is indicated by asterisks.

Supplementary Table 1: Comparative expression profiling. The data demonstrate gene activities from primary NK-

cells and NK-cell lines, showing (A) overexpressed and (B) downregulated genes between these two groups. Genes
analyzed in this study are indicated in red and green, respectively.

See Supplementary Files 1A and 1B



