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T 1) Is there any natient showjng characteristics of nelarabine resistance as shown in your study in the clinical setfing?
(I'E'J%?:}'()ur previous study (Sripomsawan ¢t al, 2016) examined blast cells rom T-ALL patients and showed a correlation between
the ratio ol {ENTIXDCK/CDAXREM ) with L.Cst of nelarabine. Lonelii ct al (2016) using primary colis from relapsed T-ALL
patients showed upregulated PIIK/AKT sipnaling in nelerabine rcsistancp'.

L1 2) What is the moleeular mechanism related to gene changes in nelarabine metabolism? Is there a master gene that
regulates them? (%) Literature showed the role of genetie changes and epigenclic regulation in gene expression. Our study
showed changes in many genes: suggcsli'ng meehianisms might relate to upstream rcgulaliqn such as transeripiional lhetors related
1o nelarabine activation genes ¢z, Spl. KLF3, STATL Future dircetian should be aimed 15 clucidate the master gene l-‘_cgulalor. )
¥R 3) Yaur discussion stated that the MAPK/ERK pathway didn't induce celf death. Clane 2 shawed decrease in cell
viability not accompanied by PARP cleavage. What is the mechanism? (Il ) Clone 2 has higher activily of p-ERK thus it
might be more susceptible-to MEK/ERK inhibitian. PARD cleavage was not seen, but we did not check clhlcr death marirkcrs. The
ralc of PARP in apoplosis is dispensable and cell death might still occur independently of PARP: such as by All or NAD* depletion.
18 4) Did you check the genomic database of the CCRF-CEM cell line? (I814%) We did not eheek tic genomic data of CCRI-
CEM belore c‘xpcri ments. ATCC database showed nutations in CDKN2A, FBXWT, KRAS. MYB. NOTCHI {HD domain). PTEM.
and TP33. We checked tlw. whole-genomic sequence {datu not publishcd)' 1o compare the penome of Clone | and Clone 2 with
CCRF-CEM as a reference For mutation in known cancer dr.i\'cr genes, Mulalional status as scen in the cell line database was
canfirmed in all eells.. We lound nddiliutml changes in CRERBP, WHSC, PRPS2, MSHG, IKZ)F1, andd MRAS in resistant clunc‘-:;
but have not done direct sequencing (o confirm it These results could guide further study regarding genetic changes in resistant
stuhelones. '

¥ili1 5) Why did you not check the mRNA and protein expression of the BCL-2 family and p-Akt/Alt together? (%) We
checked the mRNA expression of Bel2 family genes based an the literature that they ave transeriptionally regulated, especially pro-
apoptotic genes that are transeriptionally aclivaled upan response to death stimuli. However, there is posi-transeriptional regulation
of Bel2 family genes, and checking protein is important to give comprehensive information. We checked the protein expression of
phospherylated and total protein of AKE (o sce tlw activation of Akt, as Akt {s a kinase that depended on plmbphuryl.ltmn for activity.

E1M 6) Could you cxpilain the morphological changes in apoptosis? {[E14) Apoptosis is programmed cetl death characterized
by shrinkape of cells, chromatin condensation and {ragmentation, cytoplasmic bleb, and Iapoplotic bodies. We can also observe

phagocylesis of apeptatic bodies by macrophages.
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B 7) Were Clone 1 and Clone 2 generated or just selected Fram the sensitive population? ([BI%) The 61‘iginal CCRF-CEM
cells consist of a heterogencous popuiation, We used the sclection method with an increasing dose of nelarabine Lo select resistant
cells [rem a mixed population, ther cloning with limiting dilution o isolate cells that may be more resistant than others, T-ALL
relapse might be mediated by oncogenie hits thal are already present in minor subeloncs at diagnosis ar mutations of specilic drug-
resisiance genes. Considering a relatively short time o develop Clone 1 gnd Clone 2; the resistunt subclones might be a small
populaiion ol'c_c[]s selected [rom :ﬂ:hsilivu CCRIP-CIEM.
P4 8) Can you explain the mechanism regarding T-cell lineage seleetive cytotoxicity of nelarabine? ([E45) A higher
accumulation of ara-GTP is seen in T=cell than Bcell. Ara-G is nod sipnificantly degradcd by purine nucleoside thosphorylase
(PNP) in T-cell, Elevated levels of ara-GTP resulied in inhibition ol DNA synthesis and cell death to a greater extent in T-coll,
¥I[ 9) Do you have any information regarding the chromosomal abnormality in CCRF-CEM? (%) We did not check
‘cllrunmsums.ll abnormality in cells uzed in the study. Literature shawed varighilily o[‘CCRl’-CISM karyotype: Kadiogl el al (2016
10y ks nelarabine resistance maintained after ineubation of cells without nelarabine? ([21%) Resistance of our subclones
up Lo ane month in nelarabine-free condition assessed with M'TT assay remained stable, Resistance is also maintained afler o frecze-
thaw cycle of cells. We have nol cheeked the rcsis[anccétahi[[@f lor [nngcf than a month, -
FAM 11) Nelarabine in converted to ara-G in plasma by adenosine deaminase (ADA). How about in vitre? (A% Fewl
Bovine Serim (FBS) added in cell cullure medium contains »-\i)A thus it is able o convert nelarabine (o ara-G in vitro. Our resull
also showed a comparable degree of celf viability between nelambine treatment and ara=G (reatment in vilro.
M 12) Can overexpression of ENTI, DCK, and DGUOK in resistant clones reverse the nelarabine resistance? ([5l7%)
Overexprossing genes related fo nelarabine metabalism couldl be used as resistance reversal strategies, Several studics have shown
gene oversxpression with several compoutlds'cnuld reverse resistance such as vorinastal {DCK), bryestalin (NCK/3-NU activity
ratio), and zidovudine {(ENT1). Our preliminary data using sddovudine showed upregulation of ENTI, DCK. uand DGUOK.
Combination therapy wilh zidovudine and nelarabine sh'ﬁwctl increased cytotoicity in Clone 1 but was nol consistent in Clone 2.
8 13) Have you checked Akt upstream (PTEN and PI3K genc) in resistant cells? (8% We haven't checked the upstream
of Akt. Lilerature showed PTEN {15-20%) and PI3KCA (~296) mutation in T-ALL, Additional experiment {genome sequencing)
inl our cells showed all cells had a mulation jn 1*I1EM, with an additional frameshifl mutation in PIKIR I seen indhe resistant clone.
Confirmation regarding Akt upstream will give belier information on nelarabine resistance and resistance reversal strategies,
L 14) Why is there no difference in the effeet of PICI-587 s single versus cambination therapy with nelarabine? ([8]55)
]’K[-SST; is a dual PI3K/mTOR patbway inhibitor; the multi-kinase blockade led to increased toxicity and may be potent in masking
ihc elfects of combination therapy. The ellect of PI3K/AkL inhiﬁimrs alsa depends on undetiying molecular mechanism: PKI-587
also showed an‘imporlam effect in loss-of-function in PTEN, TSC1/2, and STK11 that we have lo confirm in further study,
1 15) Are there any direct evidence from yonr study that shawed changes in genes related to nelarabine infraceilular
activation? Aad what is the mechanism of Akt activation in resistant subelones? {[0/%) Qur adclili-ﬁuai experiment wilh whole-
gcnomé sequence (data nel published) showed no mulations in genes related to nelarabine melabolism so we have not found any
dircet evidence so [ar, We also did not cheek their cellular activily. Conslitulive aclivalion of Akt is related to cell survival effect
on cells, We coutd check Akt llpﬁtr{:;lm (RTK., PTEN, PI3K, PDK1) or Akt target to assess downstream pathway (GSK3E, mTOR,
[FOXQ, ete.). Further studies are needed to elucidate a comprehensive pa.lhway for Akt activation related to nelarabine resistance,
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