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Changes in intracellular activation-related gene expression and induction of Akt contribute
to acquired resistance towards nelarabine in CCRF-CEM cell line
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Nelarabine is a purine nucleoside analog used 1o treat relapsedireiractory T-cell AI.LIIymphorﬁzl (T-ALL/T-L.BL), with satislactory

effects. Drug resistance is a majar problem in treatment with nefaeabine, and its resolution requires elucidation of the underlying

mechanisims. In the current study, nelarbine-resistant sub-clones af the human C=cell ALL cell line CCRI-CEM were established

to investigale the Luclors related (o 1} he acquisition ol nelarabine resistance i viten and identify «:[mLc,gu.s to overcmne resistance (o

nelarabine, focusing on mlnc;.l[ulnr activalion-reluted genes. changes in apaptosis. and swn'llmg pathways,

Two nelarabine-resistant subelones., Clone [ and Clone 2. were established by serial incubation with an increasing dosc of nelarabing

followed by limiting dilutions. Expression of gunés and protein related Lo |u:lara1hinc intracellular aclivation, apoplosis induction,

and chatipges it signaling pathwiys were IIIVthIEEILLd Therapies with PIZK/AKL inhibitor, MEK/ERK inhibitars, and other classes

of l.lll..lnulhn.mpy ware done 10 see its offect on resistant subclones. This study showed that: I

1. Resistont subelones showed d{)“‘lll‘t.[,llld[lnn ol ENT1, DCK, DGUOK (in Clone 23, anl uprcgulauon of SAMUHDI.

2., Resistant clones did hat show caspase 3 activalion and PARP cleavage alicr imhmhm-.. trealnient,

3. Bel2 family genes in sensitive and resistant cells responded differently after nelarabine treatment. CCRF-CEM showed
upregulation of BCL2, BAD, and BAX. Clone 1 showed na changes in the Rel2 family expression. while Clone 2 showed

“upregulation of Bel-xL upon 10 uM nelarabine and upregulation of BAD and BAX in high dose nelarabine treatment.

4. Uprcpulatian ol p-Akt in unireated eclls and upon nelarabine treatment were ohserved in resistant clones, notably in Clone 2.

5. The combined Lherapy of ]N..]dl"ll'}i[‘lL with I’IJ[\MLI pathway inhibitors ll'lLI'E!iIHLd drug loxicity, reduced p-Akt levels, and
induced cell déath in |r.q|sl£m[ clones. .

6. p-ERK was uprepulated alier treatment with nelarabine, although not statistically significant: without significant effect on cell
viability aller reating the éulls with the MEK/ERK inhibitors. |

7. Cross-resistance in resistant clones was observed with ara-C and not with vineristine, daunarubicin, or etoposide treatment.

In summary, the present study showed that in nelarbine resisiant cell model, resistance invalved changes in the expression of gencs

related to nelarahine activation, inhibition of apoptosis, and changes in the response of B3cl2 ﬂlm‘ily aenes and Akt il]duction. The

use of ather chemotherapeutic agents or camhbination therapy with PI3K/Akt pathway inhibitors muy be used to overcome acquired

drug resistance during treatment,
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