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Down syndrome is caused by trisomy of chromosome 21 and is the most frequent
genetic disorder arising from chromosomal abnormality. Tribl pseudokinase acts as a collaborator of
Hoxa9/Meisl in leukemogenesis, inducing enhancement of MAPK signals and degradation of C/EBPa.

Ts1Cje, a mouse model for DS, is trisomic for approximately 70 genes of human chromosome 21. Here,

we aimed to introduce Tribl in TslCje mice to examine whether the expression of Tribl cooperates

with trisomy 21 in the development of leukemia. Expression of both wild type and R107L Tribl in
Ts1Cje bone marrow cells significantly accelerated disease onset of AML. Additionaly, AML cell lines
expressing wild type Tribl were generated in TslCje and B6 bone marrow cells. Gene set enrichment
analysis showed the enrichment of the target gene sets of the posterior Hoxa cluster. These data
strongly suggest the importance of TRIBl-associated signaling in the transformation and/or malignant
progression of DS-related leukemia.

Tribl Hoxa9 ChlP-seq TsiCje



@

2012

Hnisz et al. Cell, 155:4, 2013; Akhtar-Zaidi et al. Science, 336:6082,

Loven et al. Cell,153:2,
2013) Pseudokinase Tribl

C/EBPa MEK/ERK
Tribl C/EBPa Hoxa9 DNA
Tribl
AML Yoshino et al. Blood,137:1,2021
Tribl Hoxa9
Tribl
Tribl
@) DS 21
DS 10 TMD T™MD 30
DS-AMKL DS-AMKL
TRIB1 R107L AML
Yokoyama et al. Blood, 119:2608, 2012
Tribl 21 DS
1 Tribl
AML Tribl
2 21 16
TsiCje Tribl
1
5-FU 150 mg/kg (8 ?)
5 Tribl
TriblKO Hoxa9 cDNA
Tribl null: Tribl KO/ Hoxa9 Tribl cDNA
Tribl hi: Tribl / Hoxa9 TsliCje C57B1/6J
TsiCje
Tribl WT cDNA
2
TsiCje DS 70
Sago et al. PNAS, 95:11,1998
TsiCje AML
Carmichael et al. Blood, 113:9, 2009
3
mRNA Genome 430 PM Array Affymetrix
GSEA-P 2.0 software GSEA Gene Set Enrichment Analysis
4 ChlP-seq
Tribl null Tribl hi FLAG Hoxa9 C/EBPa
H3K27ac Chip MiSeq illumina
ChIP DNA AME MEME-Suit version 4.11.2
Hoxa9 C/EBPa ROSE program
Gene ontology GREAT version 4.0.4
5

TsiCje 5-FU Tribl WT Tribl



R107L cDNA 8.5Gy

GFP
(DTribl
Tribl
core regulatory circuitry CRC
Tribl hi
H3K27ac Hoxa9
C/EBPa 6 C/EBPa  EIf1l Erg KIf2 Rara Runxl
Tribl AML
(2) TsiCje Tribl WT Tribl R107L
Tribl WT Tribl R107L TsiCje
AML (D
TsiCje Tribl WT
Ts1Cje/Tribl WT
Cb41 Ts1Cje/Tribl WT
B6 /Tribl wT
Ts1Cje/Tribl WT B6/Tribl WT Hoxa
(Hoxa7/9/10) PCR
Ts1Cje/Tribl WT Tribl/Hoxa9 Erg
GSEA Myb Bcl2 Fgf2 Hoxa
DS-AMKL Tribl
DS-AMKL
Tribl AML Tribl TslCje
Hoxa
Tribl
TRIB1 (Yoshino et al. Leukemia,36:2,2022)
= ?:12}':'3}”“{; (‘;‘v.f. (‘n‘)= i P =0.003347259 R = ?:12}2?}2;?%1 nr (1:)= 11)Jp = 1:10604E-05
& 100 &2 100 4
s 90 = 9
2 80 2 80
£ 70 z 70
? 60 ® 60
8 s g s0
g 40 T 40
53 § %
§ 10 § 10
e 0 50 100 150 200 250 300 = 0 50 100 150 200 250
Days after transplantation Days after transplantation

1. Tribl TsiCje AML



3 3 1 2

Sunami Y, Yokoyama T, Yoshino S, Takahara T, Yamazaki Y, Harada H, Nakamura T 6

BCL11A promotes myeloid leukemogenesis by repressing PU.1 target genes 2022

Blood Adv 1827-1843
DOI

10.1182/bloodadvances. 2021004558

Yoshino S, Tanaka M, Sunami Y, Takahara T, Yamazaki Y, Homme M, Niibori-Nambu A, Osato M, 36
Minami T, Ishihara K, Nakamura T

Tribl promotes the development of acute myeloid leukemia in a Ts1Cje mouse model of Down 2022

syndrome

Leukemia 558-561
DOl

10.1038/s41375-021-01384-1

Yoshino Seiko Yokoyama Takashi Sunami Yoshitaka Takahara Tomoko Nakamura Aya Yamazaki 137
Yukari Tsutsumi Shuichi Aburatani Hiroyuki Nakamura Takuro

Tribl promotes acute myeloid leukemia progression by modulating the transcriptional programs of 2021
Hoxa9

Blood 75 88

DOl
10.1182/blood.2019004586

4 1 1

Seiko Yoshino, Miwa Tanaka, Yoshitaka Sunami, Tomoko Takahara, Yukari Yamazaki, Motomi Osato, Takashi Minami, Keilichi
Ishihara and Takuro Nakamura

Tribl promotes the development of acute myeloid leukemia in the Ts1Cje Down syndrome model mouse

The 39th Sapporo International Cancer Symposium

2021




Tribl promotes acute myeloid leukemia progression by modulating the transcriptional programs of Hoxa9

16 ( )

2021

Tribl Hoxa9

79

2020

Tribl

25

2021

2021

83 1 Tribl Hoxa9 AML




2022

PCR

PCR

miRNA

2020

61 11

Introduce My Article

2021

82

4

Pseudokinase TRIB1




