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Spliceosome mutations have emerged in almost every tumor type

Splicing factor mutations occur in ~ 50% of myelodysplasia
(Dolatshad et al., Leukemia, 2015).

Spliceosome is a target in MYC-driven cancers (Hsu et al.,

Nature, 2015).
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clinical trials on (Darman, et al., Cell Reports, 2015).
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Disease progression in myeloid malignancies

Stem cells
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Early initiating, dominant mutations,
for example TP53, TETZ2, and U2AF1

Stem cell mutations associated with progression to AML,
for example RUNX1, NRAS, ERG, ATRX, NTRK3, DUSP22
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Early subclonal mutations,
for example KMT2C, NOTCH2
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- Myelodysplasia / acute myeloid leukemia show tremendous heterogeneity.
- Spliceosome mutations (at least U2AF1) seem to be early mutations.
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Creation of the U2AF1-S34F point mutation at the endogenous locus
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U2AF1 S34F cells survive high dose (20 Gy) irradiation, become
senescent, and live for > 1 month in culture... and secrete interleukin 8
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ELISA : IL-1a, IL-1B, IL-2, IL-4, IL-6, IL-8, IL-10, IFNy, TNFa . Cells = ~150, 000.
In HBECs, only IL-1a & IL-8 were detected in the medium

Interleukin 8 = angiogenesis, epithelial to mesenchymal transition, innate
immune cell infiltration and a ‘negative’ microenvironment.




IL8 shows translational changes but no changes in mRNA abundance or
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Polysome sequencing reveals hundreds of mRNA which show
translational up-regulation in the U2AF1 S34F mutant cells
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Npm1 -2 involved in ribosome biogenesis, trafficking, rRNA processing and
frequently and uniquely altered in myeloid malignancy
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U2AF1 S34F results in increased inflammation, and blocking
IL-8 with neutralizing Ab decreases tumor burden

NOG mice antj-IL8 antibody treatment

1 million cells per
mouse by i.v.

injection

(o]

H441

HCC78

Percent of the cohort
s 8 8 8

o

W vt/S3aF
W vtfS3aF-

Low Moderate High
Inflammatory Response

H441

100 pg per mouse, i.p.

Three days a week for 10 wggk§

Control IgG treatment
100 pg per mouse, i.p.

Three days a week for 10 week;

p value (%2 test) < 0.0001

. vt/53aF
e vtfS3aF-

»~ a 3 =

Percent of the cohort

Low Moderate High
Inflammatory Response

~ HCC78

—— > Assess inflammation and tumor growth

d 400 1 6
/\
"_'T - 5 w
4]
E 300 F E
2 O {1432
— 5 2
o0 Liver .
=l o
e 200 F 41 3 E
= {1 £
A @) i ) §
EI 100 F - =
_ e {110
o '© © —© 60
H441 Cells - + +
Treatment - IgG o-IL8

* anti-IL8 antibody: clone MAB208, R&D systems
» Control IgG: Mouse 1gG1, R&D systems



IL-8 correlates with relapsed /refractory human AML, and
splicing factor mutations are present in ~ 30% of patients
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Bone marrow

Overall Survival (probability)

‘Splicing sickness’ or ‘ribosompathy’?
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Jung, Oncotarget, 2016

Hypothesis:
Translational regulation is important in balancing

growth, proliferation, differentiation in HSCs and
is altered by U2AF1 mutations (c.f. Diamond-
Blackfan Anemia, Shwachman-Diamond
Syndrome, 5g MDS).

Palangat et al., Genes and Development, 2019
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Translational apparatus of the U2AF1 S34F cells is severely mis-regulated
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U2AF1 S34F cells show pronounced interleukin 8 secretion even before
irradiation, and this effect is observed in human cancer cells
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have been corrected
by CRISPR.

Palangat et al., Genes and Development, 2019



Recurrent somatic mutations in splicing factors in a variety
of cancers

Myelodysplastic syndrome
Chronic lymphocytic leukemia
Acute myeloid leukemia

Hairy cell leukemia

Breast cancer

Lung adenocarcinoma

Uveal melanoma

() UHM domain
O RS domain

@ Zinc finger domain

K Yoshida et al. Nature , 1-6 (2011) doi:10.1038/nature10496

Many mutations in factors (e.g. SF3B1, U2AF1) involved in 3’ SS or branchpoint recognition.



