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RNA-binding proteins control the oncogenic activity of MLL-AF4
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Chromosomal translocation generates the MLL-AF4 fusion gene, which causes 80
% of pediatric leukemia cases with worse prognoses. Thus, a novel therapeutic approach is required.
Our findings demonstrate that RNA-binding proteins control the oncogenic activity of MLL-AF4. This
study establishes a concept for lineage-specific inactivation of the oncogene, the molecular basis
for targeting RNA-binding proteins for this leukemia, and the murine leukemia model of
MLL-AF4-dependent oncogenesis.

MLL-AF4 RNA



1 MLL

11023 MLL (ALL)
(AML) 6 7 11923
100 MLL 6
(MLL-AF4, MLL-AF9, MLL-ENL, MLL-AF10, MLL-AF6, MLL-ELL) 1
MLL
MLL
E® W
2 MLL-AF4 AF4
MLL-AF4 AF9
B ALL AF4
AML ENL
1 AF10
AF9 ELL
her:
3 MLL-AF4 Others —m] Others
DNA RNA RNA 1. WLL
MLL
MLL-AF4  RNA
MLL-AF4
(PTRS: post-transcriptional regulatory
sequence) PTRS
PTRS PTRS
RNA
MLL-AF4 RNA
MLL-AF4
MLL-AF4
2
1 MLL-AF4
2 MLL-AF4
1 MLL-AF4
PTRS  RNA
PTRS RNA
RNA RNA
MLL-AF4
MLL-AF4
PTRS  RNA
CRISPR-Cas9 MLL-AF4
MLL-AF4
PTRS MLL-AF4
GFP  PTRS
GFP PTRD GFP
RNA
2 MLL-AF4
MLL-AF4
1 MLL-AF4 RNA MLL



RNA MLL-AF4
1 MLL-AF4
MLL-AF4  PTRS RNA
KHDRBS KHDRBS1, KHDRBS3  IGF2BP
1GF2BP1, 1GF2BP2, IGF2BP3  HNRNP - &
(HNRNPAO, HNRNPAB, HNRNPC, HNRNPD, HNRNPDL, 2 sttt
HNRNPL, HNRNPR, SYNCRIP) ELAVL1  PTRS 3 HEEEEES
PTRS 3 2F zEEzEE:
MLL-AF4 Epgggeeee
3 AU W hA RO R ARG
3 AU i8R % PTRS 12k B T Y
PTRS 70-(- i ‘KHDRBS1
R e . e |
PTRS 2 o .. IGF2BP1
70
PTRS  MLL-AF4 Wre=amp= ..
PTRS 704 . e e
MLL-AF4 IGF2BP3
35-|. —— HNRNPAB
KHDRBS 1GF2BP 2 PTRS
MLL-AF4 ’
MLL-AF4
CRISPR-Cas9 KHDRBS1, KHDRBS3, I1GF2BP1, 1GF2BP2 1GF2BP3
KHDRBS
PTRS 1,3 PTRS 1GF2BP
KHDRBS
2 I1GF2BP1, 1GF2BP2 1GF2BP3
1GF2BP3
MLL-AF4  PTRS KHDRBS
1GF2BP3 KIJR%;Q
PTRS MLL-AF4 WT PTRS 1,2,5 ERIK
- -
MLL-AF4 #in
MLL-AF4 3. GFP
GFP PTRS
Wild-type Synonymous mutant
GFP GFP TAAA-/I-\:fe ii%mgiquiicf;/xcxx Synonymous mutation
PTRD MLL AF4 MLL AF4
PTRS ‘ Ftein synthesis
3 PTRD GFP Ribosome stalling @
RNA 2@ % 5
RNA GFP i o
GFP Mature ML4F4 protein Mature MLL-AF4 protein
4 4
Non-leukemogenic Non-transformation Leukemogenic Cell transformation
GFP-PTRS
GFP PTRS 4. MLL-AF4



RNA

PTRS

MLL-AF4

2 MLL-AF4

MLL-AF4

MLL

RNA

KHDRBS3M®%|E

o
-

R e i

T

| T e ]

J i A A S e i

1

—1

18

ul
1

L

¢bBoy Aysuayu| eqoid

KHDRBS3

s
&

MLL-AF4

0

L suoq AuyesH BEERE
- SAN HE W HEWRE
F N MR TR EFIE
F110 SITEIFR /< (1 b
L adAjoluey xa|dwod Ny
| adfjokiey jewou Ny i
F TIAAEZRLLY TNY M
L (9L'9VV(@LA TNY 2
I (zz'e) o/m 1v-g-21d/11v-0 Mm
F(ZLGL TNy w
F(Lzigh TNy
L plojdipsadAy 17y
i
F6LN TV M
L (12 a
Lz v #
F1Tv-L m
b (226l T1v-g-24d/1v-0 5
F1/(egb L) Tv-g-0id m
L (7180 Tv-a eamen
1
-
-
=
(e2]
o
o
N
LL
(&)
= =
ANn o
[a's (9]
[
[an]
N
LL
(&)
o
(72)
o
[a's
< O
LL T
< <

KHDRBS3



1 1 0 1

Okuda Hiroshi Miyamoto Ryo Takahashi Satoshi Kawamura Takeshi Ichikawa Juri Harada Ibuki 13
Tamura Tomohiko Yokoyama Akihiko

RNA-binding proteins of KHDRBS and IGF2BP families control the oncogenic activity of MLL-AF4 2022
Nature Communications 6688
DOl

10.1038/s41467-022-34558-1

RNA MLL-AF4

26

2022

RNA MLL-AF4

18

2023







