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Introduction

'he interaction of Acute Myeloid Leukaemia (AML) cells with
ne bone marrow (BM) microenvironment cells creates niches
that offer cytoprotection to leukemic stem cells (LSC).

Using our in vitro co-culture experimental model of AML ano
BM cytoprotective cells we found that BM-mediatec
cytoprotection against daunorubicin and cytarabine correlatec
with an increased motile phenotype of AML surviving cells.
We investigated the molecular mechanisms involved in this
process.

Methodology

We have developed a fluorescence-based high throughput in vitro
model that recreates BM-mediated cytoprotection of AML cells and
allows for drug screening to overcome BM-mediated drug resistance.
The platform consists of co-cultures of AML cell lines and the BM
cytoprotective cell line HS5, expressing eGFP and mCherry,
respectively. The level of expression of fluorescent proteins Is
proportional to the number of cells allowing for using fluorimetry as a
read out for changes in cell proliferation. Fluorescent AML cells can
also be used for live cell imaging and FACS sorting. In the current
study, this platform was used for cytokine and phosphoproteomic
essays and qPCR were performed as well as cell cycle analysis by
flow cytometry.

Our results showed that the interactions between AML and BM microenvironment cells play a crucial role in resistance
to daunorubicin treatment (Figure 1). Daunorubicin resistant cells showed an abnormally differentiated phenotype (Figure 2)
and migratory (Figure 3) AML phenotype correlating with expression of different epithelial-mesenchymal transition (EMT)-

related genes (Figure 4).

Taking advantage of the high throughput capacity of our experimental platform, we performed phosphoproteomic and
drug screening studies that converged in identifying JAK1/2 kinases as a critical mediators for BM microenvironment-mediated
chemo-resistance to daunorubicin. The JAK1/2 inhibitors Ruxolitinib (RUX) and Baricitinib (BAR) sensitised AML cells to
daunorubicin in the presence of BM stromal cells (Figure 5) and inhibited daunorubicin-induced increased migration (Figure 3).

Figure 1  Cytoprotection of AML cells against daunorubicin (DNR) Figure 2  Daunorubicin (DNR) induces an unusual mixed
and cytarabine by BM stromal cells: cell cycle arrest in S M1/M2 ditferentiated migratory phenotype in

phase

Cell cycle progression of MOLM-14 cells cultured alone or in the
presence of the BM stromal cell [ines mCherry-HS5.

,.Sub GO _ , G0-G1

% G0-G1 Cells

.......
e

% Sub GO Cells

AML cells that is sustained by the BM stroma

DNR increases cells size and
cytoplasmic complexity of AML cells

A B Mean Forward Scatter
Untreated DNR 10 nM DNR 20 nM

= AD1 8THP-1 Untreated AD YHP 10nM Daun 50 €THP-1 20nM Daun
S Gate: o Ga T Gate: [No Gatin & Gate: No Gatin: 5000000

4000000

i . .
Day 1 3&* Y gl e A gl e |
?:ﬂ 28 a8 [ 3000000 -
o - - [
| VS
:Tn‘?.? 5%0'10 ». ;’Yﬂ “W‘rﬁ 5(‘\"’,’@ ", ;35 e s L) & . 28‘; mmwo
FSCA FSCA FSCA
1000000
= AD1 THP-1 Unt = AD2TH1 10nM = AD3THP1 20nM
& Gate: [No Gating] & _Gate: [No Gating) & Gate: [No Gating] 0 |
3 3 s

Untreated 10nMDaun 20nMDaun

i :PI::emCherry-HS5 IPI:s mCherry-HS5 ’_'_ H ) mDay1 =Day2 =Day3
:cn: IPTRIN S P g """" | e = W | “I “‘ | . Mean Side Scatter
CEYCRIE IR IR BF DR 1 I R ooy “reca - Ca
0.05 = 1200000
0 - = < A01 eGFP-THP-1 Unt = AD2TH1 10nM < AD3THP1 200M 1000000
*‘**‘&‘@“*é\*\“\“ é&@@@@#‘éé\é\!\@ o pno 3 Gue: o Gatng Iomepocany
0‘&'»:%«?;‘ & \S' 0“@4‘ & 4‘@00‘\ Q‘p}c?é ® S 0‘\@ e‘*‘i«- ‘\Q-'Pi\e-@o“q'é & 4’\@%6‘\ Qc?é WQG(‘ y 1 :::
Day3 %% §§ xg‘; A 400000
. . . e e . . vy . LY. A [ ‘w> —
Figure 3 The JAK1/2 inhibitors Ruxolitinib and Baricitinib inhibit the increase =l il i o
. . . . . . Untreat ed 10nMDau
In the migratory capacity of AML cells induced by daunorubicin gt sy +0upt
_ _ DNR increases expression of CD197 and CD163 (M1 and M2 macrophage markers)
£ £ in AML cells
no LN
S~ SN
% . % Qutoﬂuo !9(:3 cont mgp?197 WSPZOG AMEP163
_:52 ::; s Saie.P1 ? rm P : ez:‘m - Gate.pt - Gate.rt
1] | || |I * el k) 1LY
> PR > I
"°\ “&) “ “ ‘* " “ ‘° " @@@@ T e S & e e e e s e e B B
qﬂ' Q.} 93' ad- - _: MFL: 14,322 _i
10 nM o ‘ | B 3 '
Figure 4 Upregulation of EMT related genes in AML cells j
. .. 20 nM LY U T i
In response to daunorubicin LA e MR
LPS1 =241 MAPT7 241 STK17B ZEB1 =2 Cytokine secretion in response to DNR treatment

Fold change

%
:
=2

Fold chang:
Fold change

I

]

+ E n
F

mCherry-HS5 - + + u .
Daunorubicin 10nM - + - + - + - + Daunorubicin

Figure 5

cytoprotective BM stroma

eMV4-11 Baracitinib eMV4-11 Ruxolitinib

% Sub GO Cells
&8 8 &8 8
% Sub GO Cells
& 8 8 8
i

B R e oy R
= [ ]* -

»
o
8

J
ol I- II un ufll
- - + +

The JAK1/2 inhibitors Ruxolitinib and Baricitinib increase the JLII - - d ‘LIL-UUUU\J“HL'U[

pro-apoptotic effect of daunorubicin in the presence of the Vo Vot ¥ &7 T °“ o

and the presence of cytoprotective BM stroma

Alone m Untreated Co-culture mCherry-HS5 ® Untreated

mDNR 10nM 24 h EDNR 10nM 24 h
100 100




