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3.2. Investigating mitochondrial plasticity

1. INTRODUCTION In Ven-Aza resistant AMLS

The treatment regimen for acute myeloid leukemia (AML) patients has largely diversified _ HLeoP HLGO VAR Mann-Whitney est. Median with IQ range. i not significan, p<0.05, “p<0.01, *p<0.001, *""p<0.0001
beyond the conventional 3+7 chemotherapy treatment. x | ’ Mitochondrial content - HL60 | | Mitochondrial length - HL60 || Mitochondrial area - HL60
The combination of venetoclax with hypomethylating agents such as azacitidine and
decitabine was approved by the US FDA in November 2018 for the treatment of AML
patients.

Reports from the VIALE-A trial suggest better rates of complete remission (CR) along with
improved overall survival. The composite response rates (CRR) were 61% with a median
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overall survival (OS) of 14.2 months. P VAR P VAR LV
However, another study by Stahl et al. 2021 suggests that in relapsed refractory AMLs, the Oxygen Consumption Rate Basal OCR ATP-linked OCR SRC %
CRR is as low as 24%. Also, about 60% of the treated patients present with a relapsed w07 200 = 400-
disease, which necessitates the study of genetic and clonal trajectories of resistance to Oligomycin . FGCP. - Rotenone/Antimycin A ol F 150- r

venetoclax-based combination regimens and the discovery of additional molecular 400~ 1 ; l | -
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therapeutic targets for the treatment of venetoclax-resistant patients.

Dohner et al. Blood (2022) 140 (12): 1345-1377.
Khattry N. et al. Indian Journal of Cancer (2018). 55(1): 9-15. Acute Myeloid Leukemia-Diagnosis and Treatment in 2020. The Leukemia and Lymphoma society of Canada. Youtube.
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2. HYPOTHESIS AND AlIM

We hypothesize that the Ven-Aza- 260 ﬂ ; T
resistant leukemic cells shift their @')\ s 2271 - = sewl Mmoo
apoptotic dependencies from BCL2, ime minutes) 550 Irl II I 1M
which helps them survive venetoclax |To decipher the underlying “*~ OCI-AML-2 Parenta N 2 Jlml ,
treatment. They also have altered hani f Ven-A = OChAML:2 Ven-Aza Resisian S R

o y . mechanisms O en-Aza —— CD34+ CD45+ Hematopoietic Stem Cells CCCP (20 M) ————————— || CCCP @O ———— : - ¥
metabolic preferences through which | rasistance and evaluate the

they Dbypass the Ven-Aza-mediated efficacy of new therapeutics in| |Ven-Aza-resistant (VAR) cells had a higher number of smaller and rounded mitochondria
metabolic inhibition. These resistant Ven-Aza-resistant AMLS and also had high basal and ATP-linked OCRs and high spare reserve capacity. They also

cells may also have a differential possessed hyperpolarized mitochondria and showed a preference for OXPHOS.
mitochondriome compared to the , : : :
sensitive cells. 3.3. Exploring the efficacy of mitocurcumin

In Ven-Aza resistant AMLSs
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Comprehensive profiling for markers for Ven-Aza resistance and
introduction of new small molecule inhibitors in this disease setting

3- RESUI—TS UNT 025yM 05uM 1puM 2 M BCL2 _g-26
3.1. Establishment and characterization of W8 GO-Glphase ®m Sphase WE G2 phase _ 0
Ven-Aza-resistant AML cell lines e LI 1Ry

URES

% of cell population
N
*kk*%

Cytotoxicity assay - Venetoclax Cell line IC50 (in puM) “ 80— X .
o - HL60P VEN AZA VEN  AZA < X 4 : ) MitoROS - HL60 VAR MitoROS - OCI-AML2 VAR
N < 60 x 100+ 1004 exx
> 754 HLOO VAR HL60 P 0.055 1.819 1025 3.12 3 ) . A
= —~ MOLM13P S 4on i ; o3 o2 80+ T
2 5o ~+ MOLM 13 VAR HL60 VAR 5.637 5.674 = £ 5 2 S 60- " . x
E DR OC-AML2P 0123 36 1129 378 | 207 I 3% w 33
8 254 ~— OCI AML 2 VAR ] ' ' - : S . . : X £e £g 407
x x O\O _ o\o |
= THP OCI-AML2 VAR 13.89 13.6 = < 20
0 UNT 0.25 uM 0.5 HM 1 HM 2 “M 0- 0-
- MOLM13 P 0.042 1.261 165.8 4.47 Mitocurcumin (uM) UNT 1uM 2uM 4uM UNT 1pM 2,M 4 M
log [Venetoclax concentration (uM)] Mitocurcumin (uM) Mitocurcumin (uM)
MOLM13 VAR 6.962 5.633 B GO0-Glphase EE Sphase mE G2 phase
Cytotoxicity assay - Azacitidine THP-1 5886 7.666 MMP - HL60 VAR HL60 VAR
100 MOLM13 VAR OCI-AML2 VAR UNTREATED
- HL60P g 197 xxx
Cell t - OCI-AML-2 i
> 754 = HLEO VAR el coun MIOCQUM) ynT 1 2 4 UNT L 2 4 5% 80 .
= —4- MOLM 13 P 47 e P CDK4 g@
2 50 ~+ MOLM 13 VAR ‘Q +x -m VAR-Ven/Aza S g 607
b ~+ OCIAML 2P & 3 -+ VAR + Ven/Aza _ =
° » B-actin § @ 40-
X 254 -e- OCI AML 2 VAR = * 8‘1 -
O 2- 8 -
= THP-1 = CDK6 Sb, 20
0 z,. " . | S o=
log [Azacitidine concentration (uM)] 2 g * B-actin UNT 1uM 2uM 4uM
0 : i r:s : : _ Mitocurcumin (uM)
5 lated path 0 24 48 72 96 Cyclin D1
ownregulated pathways Time (h .
P me (s B-actin MMP - OCI-AML2 VAR 2 UM MitoC
= regulation meNAmptmlgegs 5] . . 100 P z
> ra mﬁf cpicna. v ® Students’ t-test, two-tailed. Mean + SD. ns not significant, *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001 Cyclin D3 % T
t HSW\thﬁb ulges dr ® Q @ 80 *%
mRNA ?}I én p\ o ph ‘e— . a E
B o Cellular ROS-HL60 || Mitochondrial ROS - MOLM13 : S o]
R ¢ 100 % a0l
cc‘ms dt aipnrgt’ @ 4.0 ,>: * g 8_
| RNA ocaliz .t‘ ] ° I:Z @ 140000 % 80+ 82\'1 20
regulation of RNA splicing- ] oo 8 120000 —|_ 8 B o *
-’ regulation of mRNA process ing- @ Count E 100000_ Q: o 60 _ Lo 0_
RS 0 5 S I 52 UNT 1uM 2uM 4 M
=P nucleic acid transport- [0 Qe D. § 800001 N "U:) | . .
O S 3 20000 T ok o g 40 Mitocurcumin (uM) .
WA transport] ® O e = o JEN"‘I’—II‘IcttOOTZ%iVEy;EXHLSOVAR;::I:sD‘ZeuM mitoC 2 el V) i
nuclear export- @ 5 15000+ | E \O :
nuclesrtranscribed mRNA é 100001 wm < 20 . . . . . . . . .
ST e = 50001 Mitocurcumin, a new mitochondria-targeted derivative of curcumin, selectively killed Ven-Aza-
DNA conformation change- ] . . . . . . . .
ot geomestc cange @ S o- 0- LA S resistant leukemic cells while sparing healthy hematopoietic cells. It was found to localize in the
P VARTHP-1 - o 0 o o o o 5 0 o 0 o
e bdm‘;Ni ° mitochondrial matrix, causing mitochondrial blebbing, elevated mitochondrial ROS, triggering
e L L _ depolarization of the mitochondrial membrane potential, and arresting the cell cycle in the GO-
Genefatio BH3 profile - OCI AML 2 . . . C e . ;
G1 phase, ultimately activating the intrinsic apoptotic pathway in these cells.
HLe0 OCIAML 2

P VAR P VAR TR 4. CONCLUSIONS

BCL-2 - 26 kDa 75= mm P
mm VAR

50- VAR leukemic cells shift their apoptotic dependencies, undergoing distinct
metabolic reprogramming for survival. Mitocurcumin may be considered one of
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the leading molecules for the treatment of VAR AMLSs.
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Ven-Aza-resistant (VAR) cells showed slower proliferation rates, increased cellular and
mitochondrial ROS, and had low expression of genes involved in RNA metabolism.
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