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Figure S8 (related to Figure 4). Human UCB hematopoietic cell expansion post MEISi 
treatments. Human UCB MNCs were treated with three different doses of MEISi-1 and 

MEISi-2. A) Human hematopoietic cell count, B) CD34+ human HSPC, C) CD133+ human 

HSPC count, D) ALDHbr human HSPC counts were determined at given concantrations. 
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Figure S9. Effect of MEISi treatments in the expression of HDR related genes. Lin- 

cells were treated in vitro with MEIS inhibitors and collected RNA post 3 days of treatment 

for analysis of gene expression. n=3. 
 

 
Figure S10. Effect of MEISi treatments in BM-MSC, HUVEC and AD-MSC proliferation 
post 4 days. BM-MSCs, HUVECs, and AD-MSCs were treated with 1 µM of MEISi-1, 

MEISi-2 inhibitors and DMSO (control, 0.5%). Fold difference in WST1 absorbance was 

determined after 72 hours. n=3. 
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Supplementary Files  

Supplementary File 1 (related to Figure 1): in silico screening of ZINC drugs-now small 

molecule database & MEIS HD (whole) vs MEIS DB (DNA binding residues) affinity 

calculations.  

Supplementary File 2 (related to Figure 1): Enrichment analysis.  

Supplementary File 3 (related to Figure 1 and Table 5): Selected hit small molecules 

with no predicted cardiotoxicity. Hit molecules were docked with Glide/XP into hERG. 

Affinities predicted to be <-7.8 kcal/mol (Maestro Glide) or <-7.4 kcal/mol (AutoDockVina) 

are considered potentially cardiotoxic.  

 

Data availability: Additional data available upon request. 
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Tables: 
Table 1. RT-PCR primer list for MEIS target and CDKI genes  

Gene  Forward Primer Reverse Primer 

GAPDH TTGATGGCAACAATCTCCAC CGTCCCGTAGACAAAATGGT 

Meis1 GTTGTCCAAGCCATCACCTT ATCCACTCGTTCAGGAGGAA 

P15 (CDK2NB) CAGTTGGGTTCTGCTCCGT AGATCCCAACGCCCTGAAC 

P16 (CDKN2A) GGGTTTCGCCCAACGCCCCGA TGCAGCACCACCAGCGTGTCC 

P18 (CDK2NC) CTCCGGATTTCCAAGTTTCA GGGGGACCTAGAGCAACTTAC 

P19 (CDKN2D)- TCAGGAGCTCCAAAGCAACT TTCTTCATCGGGAGCTGGT 

P19-ARF GTTTTCTTGGTGAAGTTCGTGC TCATCACCTGGTCCAGGATTC 

P21 (CDKN1A) ATCACCAGGATTGGACATGG CGGTGTCAGAGTCTAGGGGA 

P27 (CDKN1B) GGGGAACCGTCTGAAACATT AGTGTCCAGGGATGAGGAAG 

P57 (CDKN1C) TTCTCCTGCGCAGTTCTCTT CTGAAGGACCAGCCTCTCTC 

Hif-1α CGGCGAGAACGAGAAGAA AAACTTCAGACTCTTTGCTTCG 

Hif-2α (EPAS1) ATCACGGGATTTCTCCTTCC GGTTAAGGAACCCAGGTGCT 

Hif-3α TGTGAACTTCATGTCCAGGC GCAATGCCTGGTGCTTATCT 

 
Table 2. RT-PCR primer list for HDR and S-phase genes  

Gene  Forward Primer Reverse Primer 

Mcm2 AGGAACTCATTGGTGATGGC TCAGCTCCTCCACATCTTCA 

XRCC1 TGTGGATCTGCTCCTCCTTC TGCCGAAAATCTTCTCAAGG 

XRCC2 ATCAGCAAACAGGTTGGGTT GATGTGTAGCGACTTTCGCA 

ERCC1 TCCGTGACGATCTGAATAAGG CTGGGAAGGACGAGGAAAGT 

Mre11a AAAGGCTGAGGTGGAGGTCT CCGAGAAAGCAGACAGAGAAA 

Pcna TGGATAAAGAAGAGGAGGCG GGAGACAGTGGAGTGGCTTT 

RPA1 TCCAACGTCTTCAGCAGATTT GTCTGCCAGGTCCACAAGTT 

 
Table 3. RT-PCR primer list for TALE Family, Pbx, Hoxa9 and TGIF target genes  
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Gene 
(human) 

Forward Primer Reverse Primer Family or 
Modulator 

Meis1 

GGGCATGGATGGAGTAG

GC 

GGGTACTGATGCGAGTG

CAG 

TALE family 

Meis2 

GAAAAGGTCCACGAACTG

TGC 

CTTTCATCAATGACGAG

GTCGAT 

TALE family 

Meis3 

ATGGCCCGGAGGTATGAT

GA 

GAAGAGCGGGTGTCCAT

AGA 

TALE family 

Pbx1 

CATGCTGTTAGCGGAAGG

C 

CTCCACTGAGTTGTCTG

AACC 

TALE family 

Pbx2 

ATGGACGAACGGCTACTG

G 

CCCCGATGTCTTGCTTC

CC 

TALE family 

Pbx3 

ATTACAGAGCCAAATTGA

CCCAG 

TCTCGGAGAAGGTTCAT

CACAT 

TALE family 

Pbx4 

TCCGTGGCATTCAAGACG

AAG 

TGGTAAATCTGTCGGAT

CTGGG 

TALE family 

pKnox1 

ATAGACAGCTATCAAGAT

GGGCA 

GCATCGGGTTCAGAGCA

GTTT 

TALE family 

pKnox2 

GACGCTGCTGTTTGAGAA

ATG 

ATCGCTGAAGAAGGGTT

TGTG 

TALE family 

TGIF1 

GGGATTGGCTGTATGAGC

ACC 

GGCGGGAAATTGTGAAC

TGA 

TALE family 

TGIF2 

TGACCCCTGGTAGCACAC

TTA 

GTGGTGGCGTGTTGAAG

AGT 

TALE family 

TGIF2LX 

CAAAGCCCGGTGGAAAAA

GAC 

CAAGAACTCTGCCTGTAT

CTGC 

TALE family 

Abca1 

ACCCACCCTATGAACAA

CATGA 

GAGTCGGGTAACGGAA

ACAGG 

TGIF 

Abcg1 ATTCAGGGACCTTTCCT CTCACCACTATTGAACT TGIF 
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ATTCGG TCCCG 

AR 

TTGTGTCAAAAGCGAAA

TGG 

AGTCAATGGGCAAAAC

ATGG 

PBX1 

SPOCK2 

GGACGAGCAATGGCTG

TCGTC 

GTCATGGTGTGGCCTG

CGTTGT 

PBX1 

LAMC2 

CTCTGCTTCTCGCTCCT

CC 

TCTGTGAAGTTCCCGA

TCAA 

PBX1 

Erg 

CGTGCCAGCAGATCCTA

CG 

GGTGAGCCTCTGGAAG

TCG 

Hoxa9 

Flt3 

AGGGACAGTGTACGAA

GCTG 

GCTGTGCTTAAAGACC

CAGAG 

Hoxa9 

Lmo2 

AAGCGGATTCGTGCCTA

TGAG 

AGTTGATGAGGAGGTA

TCTGTCA 

Hoxa9 

Sox4 

AGCGACAAGATCCCTTT

CATTC 

CGTTGCCGGACTTCAC

CTT 

Hoxa9 

Myb 

GAAAGCGTCACTTGGG

GAAAA 

TGTTCGATTCGGGAGA

TAATTGG 

Hoxa9 

 
Table 4. HSC gene pool primers 

Gene Forward Primer Reverse Primer 

GAPDH TTGATGGCAACAATCTCCAC CGTCCCGTAGACAAAATGGT 

B-Actin ATGGAGGGGAATACAGCCC TTCTTTGCAGCTCCTTCGTT 

Sirt1 GACGGTATCTATGCTCGCCT ACACAGAGACGGCTGGAACT 

Sipa1 CGAGGAAGCTTCTGGAACAT CAGTACAGGATGCCCACCTT 

Tcp11/2 AACATAGCTCCACGCCTAGC CTGGAGAGCTGACCGACAAG 

Gli1 GAGGTTGGGATGAAGAAGCA GGAGACAGCATGGCTCACTA 

Als2 GAGAAGAGCGCGGAGCTG CTTTGAGTCCATCGGTCAGG 

Tpm1 CTCCGAGGCTCTCAAAGATG TCCAACTCCTCCTCAACCAG 

Map3k7 CTCGTCCTCCTCCTCGTCTT CAAAAGCTCCTCTTCCGACA 

IL-2 AACTCCCCAGGATGCTCAC CGCAGAGGTCCAAGTTCATC 
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Zfp317 TGAATTTTGTTTCTTGACATTTCC GGAGACAGGGGATCCTGTTA 

RB1 ACAGATTTGTCCTTCCCGTG CCATGATTCGATGCTCACAT 

Txnip GATGCAAGGGTCTCAGCAGT AGCTCGAAGCCGAACTTGTA 

AHR TAGGCTCAGCGTCAGCTACC CTCCTTCTTGCAAATCCTGC 

Hif1a GGCGAGAACGAGAAGAAAAA GAGCTCACATTGTGGGGAAG 

Dnm1l TGCCTCAGATCGTCGTAGTG CGTGGACTAGCTGCAGAATG 

Inpp5d GTGAAGAACCTCATGGGGAC GCTGTTCCGGAATTGTGTTT 

Cbl TGCACGGACTAAGATTCCAG ATCGCTCGCTTCGACTTCTT 

Itch 

CCTTATGTAGAAGTCACAGTAG TCACCTACAAGCTGCAAAGTC

A 

Vwa9 AACCTGCTTGGAGTCTGCAT AGCTAGGGAGTGTCGCAGTG 

Meis1 GTTGTCCAAGCCATCACCTT ATCCACTCGTTCAGGAGGAA 

Calu GGAGCTCACTCCCTGGGT AGGCTTGCTCAAAGCAAAGG 

Apc CAGCTTTTACAGTCCCAGGC TCTGACCACTACTGGAGGCTG 

Cited2 GGCTGTCCCTCTATGTGCTG CATATGGTCTGCCATTTCCA 

CD81 CTGCACCAAATGCATCAAAT GTACAGCAGGCTGGTGGTCT 

Homer1 GGTGGAAAAGCAACTGCAA ACATGAGCTCGAGTGCTGAA 

Spp1 TTGGCAGTGATTTGCTTTTG TCTGCTTCTGAGATGGGTCA 

Skp2 GGCAAAGGGAGTGACAAAGA AGGAGCAGCTCATCTGGAAG 

Clip4 GCAGTGTTGGGAGAGTCCA TCTCGTGGAAGGAGTGTGTG 

Rbl1 AATGGTCCAGGAAACACGAC GGAAAGTACGGGGTGAGCTA 

Gfi1b CCAGAAGTCGGACATGAAG TTGAAGCCTGTGTGCTTGCGG 

Trp53 CTAGCATTCAGGCCCTCATC AATGTCTCCTGGCTCAGAGG 

St6galnac6 GCAGCAGTTTGACGACCTCT ATCACCATGGTAAACCAGCC 

C030006k11Rik GCAGGTCTTTGAAGCAGGTG CAGAACCCGCGAGTATTTCT 

Dnmt3a TACATCAGCAAACGGAAACG CCTCCTCCACCTTCTGAGACT 

Akt1 CATGAACGACGTAGCCATTG GCCGTTCCTTGTAGCCAATA 
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Rbl2 TGAAGCAATGCCTTCTCCTC TTCCGTCGTCCAAGAGAATC 

Cfl2 

ATGACTTCATCATTCACTGTAACT

CC TCCTTCTTCTCGTCCCAGTG 

Tsc-1 TGAGGTAAACAGCTGAGGGG ACTGTTCTGGGGACAGATGG 

Matk TGAAGCCAAGGAGGAAACAG TGTGCTCCCAGAGTCAGATG 

hTet2 AGAAAAGGGAAAGGAGAGCG  GAGAGGGTGTGCTGCTGAAT  

Myc TGAAGTTCACGTTGAGGGG AGAGCTCCTCGAGCTGTTTG 

Elf4 AGCCCAGTGATCTGGTCTTC AGGATAGGGGACCTGTTCCA 

Akt2 TGGACCACAGTCATCGAGAG CTTGTAATCCATGGCGTCCT 

Eci2 CGAGTTGGCTGAATGGAGTA CCAGCTGTGGGAATCTCTGT 

cdc42 GGGATCTGAAGGCTGTCAAG CTTCTTCGGTTCTGGAGGCT 

Gfi1 TGGAGCTCTGACTGAAGGCT TCCCTGTCAGTACTGTGGCA 

Hoxa9 ACAATGCCGAGAATGAGAGC GTTCCAGCGTCTGGTGTTTT 

Runx1 TTGCCACCTACCATAGAGCC GGTGGACAGAGGAAGAGGTG 

Egr1 GAGCGAACAACCCTATGAGC GGCCAGTATAGGTGATGGGA 

Id1 GAGTCTGAAGTCGGGACCAC CCTCAGCGACACAAGATGC 

Myb TGTCCTCAAAGCCTTTACCG GCGTTCACGTATTTCCGAG 

Cdkn2c GGGGGACCTAGAGCAACTTAC CTCCGGATTTCCAAGTTTCA 

Nr4a1 AGTTGGGGGAGTGTGCTAGA CTCGTTGCTGGTGTTCCATA 

Ptpmt1 GTGCATTGTAAGGCTGGTCG GGCGATCGCTTCTATAGCCT 

Nfat5 CGCCCAAGTCCCTGTACTC AACTCCTTTGGGAGAAGATCA 

Foxo3 TTGTCCCAGATCTACGAGTGG CTGTGCAGGGACAGGTTGT 
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Table 5. Selected MEIS specific hit small molecules. 

 
Hit small molecules provided in chemical identification number (CID, PubChem), ZINC ID 

with affinities calculated against MEIS, PBX, PKNOX, TGIF1, and TGIF2LX with 

AutoDockVina. Glide XP was used to calculate affinities against hERG channel to predict 

any cytotoxicity. Note that hits were selected based on lower binding energy compared to 

other TALE family of proteins.  
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