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Outline of the presentation

1. RealTimeaeadygPCRplate assay

2. Neuroblastoma,n vitro model: whether cathepsin B inhibition (by
CA-074) would induce gene expression changes related to the target
(cathepsin B) of the drug or to an off target.
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w It was a fine brainchild to combine the prevalent

short probe sequences with Locked Nucleic Acids
to come up with Universal Probe Library idea. If we
rank-order the 9 mer sequences in the genome on
the basis of prevalence, a relatively small set of
sequences will repeated frequently.

w The sequences of the UPL probes have been

selected to detect 8- and 9-mer motifs that are
very prevalent in transcriptomes

w UPL is based on 165 short hydrolysis probes,

labeled with fluorescein (FAM) and with a dark
guencher dye

w Incorporation of Locked Nucleic Acids provides

specificity and melting temperature (Tm) that
hybridizing qPCR probes require and increase the
thermal stability at the annealing temperature (60
C).



RealTime ready: the assay

The RealTime ready assays contain target specific
primersand a Universal Probe Library probe
lyophilized to the plate

Each assay is function tested after design on the
LightCycler® 480 Instrument with an universal |~
biological sample material (total RNA transcribed in |; -
cDNA) under standard universal PCR conditions. §

Each assay must comply with the following
stringent criteria:

wPCR efficiency 2.0 +/- 0.2

wLinear dynamic range of at least 3
logs

wR2 value of standard curve between
0.99 and 1.00

oHigh specificity, no side products
(analysed with gel electrophoreses)
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RealTime ready protease custom panel: the gene set

The customer panel containes sets of protease genes related more or less to
cell death, apoptosis.
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Neuroblastoma model for neuro-toxicity and -protection

Neuroblastomacell lines can be models for 1.) the responsiveness of neuroblastomas to
chemotherapy-induced cell death as well as for 2.) the sensitivity of untransformed neuronal
cells to toxic side-effects of a chemotherapy. Both phenomena are relevant to
neuroblastoma cells exposed to bortezomib, a proteasome inhibitor in the clinical use. 1.) It
has been shown previously that neuroblastoma cell lines are prone to undergo apoptosis
when treated with bortezomib, but the precise molecular mechanism has not been revealed.
2.) In addition, peripheral neuropathy is the main side effect of the chemotherapy applying
bortezomib.

Effect of bortezomib on human neuroblastoma cell growth, apoptosis, and angiogenesis.
Brignole C, Marimpietri D, Pastorino F, Nico B, Di Paolo D, Cioni M, Piccardi F, Cilli M, Pezzolo A, Corrias MV,
Pistoia V, Ribatti D, Pagnan G, Ponzoni M. J Natl Cancer Inst. 2006 , 98(16):1142-57

Proteasomes are involved in both catabolic and signal transduction processes. Lack of
proteasome function may activate compensatory proteases in autophagy by up-regulating the
autophagy-related signaling proteases and the lysosomal catabolic proteases. These processes
can play a role in both bortezomib-induced neuroblastoma apoptosis and neuronal toxicity.
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Neuroblastoma: targets of bortezomib and CA-074

0 ?H Hsc CHQCHg
H
N N B O @]
i J)‘\u \:/ ou H H,‘ v‘\\”\NI'(N?
S L o g

) H o cooHMethylation

Bortezomib (Velcade) CA-074Me
L 1
Proteosome Cathepsin B (Ki: 2 nM)
Clinical use against Multiple Myeloma Cathepsin L (Ki: 233 uM)
Substrate of MDR1 (Pgp), BBB crossing Cathepsin H (Ki: 75 uM)

bortezomib @ Lproteosome h cathepsin . Chspase H  fiifochondria Mapoptosis
T
CA-074Me

PS-341 (bortezomib) induces lysosomal cathepsin B release and a caspase-2-dependent
mitochondrial permeabilization and apoptosis in human pancreatic cancer cells.
Yeung BH, Huang DC, Sinicrope FA. JBiol Chem. 2006 281(17):11923-32.
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Neuroblastoma: our previous experiments with CA-074
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Neuroblastoma: Effect of protease inhibitors on cell
survival and cathepsin activity
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Neuroblastoma: rationale and aim

Rationaleandaim:;

Inhibition one of the major protein breakdown
system may intiate upregulation of the same
and other protease systems for compensation.
(proteasome versus lysosome (autophagy)).

Gene expression changes at high concentration
of CA-074 may provide hints for the regulatory
role of the off-target of CA-074.



Neuroblastoma: sample preparation

Cellline: SH-SY5Y (ATCC, CRL-2266, between 7 and 18 passages )
Treatment CAO74Me 0.1 or 10 uM, Bortezomib 100 nM for 10 hours
Cellsharvestment by EDTA

RNAisolation: High Pure RNA Isolation Kit (Roche)

cNDAsynthesis Transcriptor First Strand cDNA Synthesis Kit (Roche)

gPCRLightCycler® 480 (Roche)



Correlation of Cqg values of RealTime ready protease panels
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Neuroblastoma: normalization by GeNorm

GeNorm: Geometric mean of the expression intensity of appropriately selected genes

Appropriate selection: gene stability measure by comparision of variance of
gene expression ratios

The sample set for searching stable genes: 2x control,
2x CA-074, 10 uM treated,
2x bortezomib (10 nM) treated
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Neuroblastoma: reiteration of NF-s by GeNorm
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Neuroblastoma: variance of expression due to normalization
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Neuroblastoma: distribution of the variance of SD(n=6)
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Neuroblastoma: gene regulation by drug treatment
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http://www.ncbi.nlm.nih.gov/sites/entrez?Db=gene&Cmd=ShowDetailView&TermToSearch=5045&ordinalpos=1&itool=EntrezSystem2.PEntrez.Gene.Gene_ResultsPanel.Gene_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=gene&Cmd=ShowDetailView&TermToSearch=1540&ordinalpos=2&itool=EntrezSystem2.PEntrez.Gene.Gene_ResultsPanel.Gene_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=gene&Cmd=ShowDetailView&TermToSearch=7874&ordinalpos=2&itool=EntrezSystem2.PEntrez.Gene.Gene_ResultsPanel.Gene_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=gene&Cmd=ShowDetailView&TermToSearch=11315&ordinalpos=1&itool=EntrezSystem2.PEntrez.Gene.Gene_ResultsPanel.Gene_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=gene&Cmd=ShowDetailView&TermToSearch=8720&ordinalpos=1&itool=EntrezSystem2.PEntrez.Gene.Gene_ResultsPanel.Gene_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=gene&Cmd=ShowDetailView&TermToSearch=51360&ordinalpos=1&itool=EntrezSystem2.PEntrez.Gene.Gene_ResultsPanel.Gene_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=gene&Cmd=ShowDetailView&TermToSearch=60&ordinalpos=2&itool=EntrezSystem2.PEntrez.Gene.Gene_ResultsPanel.Gene_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=gene&Cmd=ShowDetailView&TermToSearch=567&ordinalpos=1&itool=EntrezSystem2.PEntrez.Gene.Gene_ResultsPanel.Gene_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=gene&Cmd=ShowDetailView&TermToSearch=2597&ordinalpos=2&itool=EntrezSystem2.PEntrez.Gene.Gene_ResultsPanel.Gene_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=gene&Cmd=ShowDetailView&TermToSearch=3251&ordinalpos=1&itool=EntrezSystem2.PEntrez.Gene.Gene_ResultsPanel.Gene_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=gene&Cmd=ShowDetailView&TermToSearch=23521&ordinalpos=1&itool=EntrezSystem2.PEntrez.Gene.Gene_ResultsPanel.Gene_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=gene&Cmd=ShowDetailView&TermToSearch=100008588&ordinalpos=1&itool=EntrezSystem2.PEntrez.Gene.Gene_ResultsPanel.Gene_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=gene&Cmd=ShowDetailView&TermToSearch=7534&ordinalpos=1&itool=EntrezSystem2.PEntrez.Gene.Gene_ResultsPanel.Gene_RVDocSum

Cgvalues(SG36 NF)

Cqgvalues(SG36 NF)

Neuroblastoma: gene expression intensities
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Conclusions

Combination of stable genes of the panel as NF
Provide comparable results to normalization
with references genes.

CA10 provide highly similar gene expression
changes to bortezomib in a large set of genes.
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