Oncology

Randox Biosciences
Introduction
Randox Biosciences is part of Randox Laboratories and is
dedicated to advancing scientific discovery, drug development
and diagnostics. Spanning four key divisions; Life Sciences,
Pharma Sciences, Research and Molecular; Randox Biosciences
offers complete tailored solutions for clinical and research use.
From initial cultivation of raw materials for assay development,

through to providing companion diagnostics, custom and
molecular based assays across a range of therapy areas; Randox
Biosciences is a trusted partner supplying quality diagnostic
solutions to the clinical, life science, pharmaceutical, research
and biopharma industries.

Oncology Research
Randox Biosciences offer a comprehensive range of technologies and solutions to make oncology focused research
become more efficient, cost effective and safe. These technologies, coupled with Randox’s excellent suppor t, ensure
you receive consistent results with a high level of accuracy. We produce the majority of our products in-house and are
therefore much more flexible in terms of adapting to the methods of your research project. Therefore, whatever stage of
the process you are in, be it biomarker identification studies right through to clinical trials, we can provide you with a full
range of arrays, biomarkers and analysers that will best fit your individual requirements.

2

Biochip Array Technology
Explained
Description of Technology
Biochip Array Technology is a multi-analyte testing
platform allowing the simultaneous detection of a widerange of analytes from a single sample. It provides a
unique platform for assessment of biological samples in
a rapid, accurate and easy to use format.
A chemically functionalised 9x9mm ceramic biochip
acts as the solid phase reaction vessel, replacing multiple
cuvettes.
Biochips are pre-fabricated with an array of Discrete Test
Regions (DTRs); a different antibody/oligonucleotide is
immobilised at each spatially distinct DTR. Up to 49
individual DTRs can be arrayed onto a single biochip.
One biochip is used per sample to produce multiple
results simultaneously.

Assay formats
Sandwich immunoassay

Competitive immunoassay

In a sandwich assay, the more analyte present in a sample,
the more conjugate will bind to form a ‘sandwich’ complex.
Therefore, sample concentration is directly propor tional to
the concentration of each par ticular analyte in that sample.
In a competitive assay, the more analyte present in a sample,
the less labelled conjugate that will bind to the immunoreacton
site. Therefore, sample concentration is indirectly propor tional
to the concentration of each par ticular analyte in that sample.

Detection
The biochip detection is based on a chemiluminescent
signal. This is the emission of light, without heat, as a
result of a chemical reaction.
An enzyme is used to catalyse the chemical reaction
on the biochip which generates the chemiluminescent
signal. The light emitted from the chemiluminescent
reaction that takes place in each DTR is simultaneously
detected and quantified using a CCD camera. This
CCD camera simultaneously records the light emission
from all the discrete test sites on each biochip on the
biochip carrier.

Enzyme labelled
antibody (conjugate)
Discrete test
region

Analyte in
patient sample
Antibody bound to
biochip surface

Sandwich immunoassay

Biochip
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Evidence Investigator
Versatile, efficient and comprehensive testing
The Evidence Investigator Package

PC & imaging software

Barcode scanner

Thermoshaker

Biochip carrier
handling tray

The bench-top semi-automated Evidence Investigator offers complete patient profiling whilst boasting the most
comprehensive test menu on the market. The Evidence Investigator consolidates immunoassay and molecular diagnostics
on a single platform with protein and DNA biochips. A full reagent package is available with no hidden costs or extra
consumables needed.

Investigator reagent kit package
Each Evidence Investigator reagent kit comes complete with all materials required to perform the analysis. Each kit contains:

6 Biochip carriers (54 biochips in
total)
Assay diluent
9 level multi-analyte calibrators
Pre-configured and labelled
secondary conjugate solution
Chemiluminescent signal reagent
Concentrated wash buffer
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Evidence Investigator
Versatile, efficient and comprehensive testing
Running Procedure
2

1

Addition of assay reagents and
sample to the biochips

Place in thermoshaker incubate
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Biochip carrier loaded into
Evidence Investigator

3

Wash biochips
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Automatic imaging and
result processing

Key benefits of Biochip Array Technology
No Hidden Costs

Quality Results
•
•
•
•
•

Inter and Intra-assay CV’s typically less than 10%
Assays standardised to reference material where appropriate
Excellent sensitivity, sub-pg/mL in many instances
Assays validated to a clinical diagnostic standard
Minimal batch variation, ideal for longitudinal research studies

•

•

Consolidation

Reduced Sample Volume
•
•

Analyse a complete profile of biomarkers from as little as 25µl
of sample
Ideal when conservation of sample is critical

Full analyser package includes biochip imaging module,
PC and imaging software, thermoshaker, biochip carrier
handling tray and barcode scanner
Protein arrays: all inclusive kits including reagents,
biochips, buffer and multi-analyte calibrators

•

Consolidation of immunoassay and molecular
diagnostics onto a single platform

5

Multiplex
Protein Arrays
Multiplex Protein Arrays
Randox offers a variety of ‘off-the-shelf ’ protein arrays associated with research into areas such as immune function and cardiology.
Cytokines

Cerebral

Tumour Markers

Cytokine Array I
EGF
IFNγ
IL-1α
IL-1β
IL-2
IL-4
IL-6
IL-8
IL-10
MCP-I
TNFα
VEGF

Cerebral Array I
BDNF
GFAP
H-FABP
IL-6

Tumour Array 3 (Monitoring)
AFP
CEA
hCG

Cytokine Array II
Eotaxin
IGF-I
IL-12p40
IL-IRa
IP-10
PDGF-BB
RANTES

Cardiac
Cardiac Array
CK-MB
cTnI
H-FABP
MYO

Endocrine

Cytokine Array III
GM-CSF
IL-15
IL-5
MIP-Iα

Endocrine Array
17α Hydroxyprogesterone
Cor tisol
DHEAs
Leptin

Cytokine Array IV
MMP-9
sIL-2Rα
sIL-6R
sTNFRI
sTNFRII

Metabolic Syndrome

Cytokine Array V
IL-3
IL-7
IL-13
IL-I2p70
IL-23

Adhesion Molecules
Adhesion Molecules Array
E-Selectin
L-Selectin
P-Selectin
ICAM-1
VCAM-1
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Cerebral Array II
CRP
D-dimer
NGAL
NSE
sTNFRI

Metabolic Syndrome Array I
Ferritin
IL-6
Insulin
Leptin
PAI-1
Resistin
TNFα
Metabolic Syndrome Array II
Adiponectin
CRP
Cystatin C

Tumour PSA Array
CEA
fPSA
tPSA

Fertility
Fertility Hormone Array
EST
FSH
LH
PROG
PRL
TEST

Thyroid
Thyroid Free Array
FT3
FT4
TSH
Thyroid Total Array
TSH
TT3
TT4

Synthetic Steroids
Synthetic Steroids Array
17β - Clostebol
Ethinylestradiol
Gestagens
Methlytestosterone

Custom Arrays
How the process works
With over 80 oncology markers available, Randox provides an extensive and diverse test menu. Should your needs exceed those
provided by one of our standard arrays, or you are researching a particular set of analytes, we would encourage you to approach
a Randox representative with your specific requirements. Randox’s expertise, state-of-the-art manufacturing facilities and highly
specialised scientists enables us to provide a product and service tailored to a specific R&D or clinical trial requirement.

Customised Biochip Array Planning
Randox will endeavour to work with you to ensure your needs are constantly met and provide a smooth process from the time
of your first order until final delivery.
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1
Submission
of custom array
requirements
(completion of Biochip
Questionnaire Form)

R&D carry
out feasibility
assessment

3
If feasible, a quote will be
forwarded to customer

4
Confirmation of
order and biochip
capabilities
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Custom Arrays
Biomarkers for Oncology Research
Analyte
Adiponectin*

Abbreviation

AKA

Abbreviation

GBP-28

Interleukin 6

IL-6

Adrenomedullin

ADM

Interleukin 8

IL-8

Angiopoietin I

ANG1

Kirsten Rat Sarcoma Viral Oncogene

K-RAS

Angiopoietin II

ANG2

Leptin

LEPT

B-cell Lymphoma Extra Large

BCL-XL

Leukemia Inhibitory Factor

LIF

Macrophage migration inhibitory factor

MIF

Bcl-2 Associated X Protein

Bax

Brachyury

T

Matrix Metalloproteinase 1

MMP-1

Calcitonin

CT

Matrix Metalloproteinase 2

MMP-2

Caspase 1

CASP 1

Matrix Metalloproteinase 3

MMP-3

Caspase 6

CASP 6

Matrix Metalloproteinase 7

MMP-7

CASP 9

Matrix Metalloproteinase 8

MMP-8

CleavedPARP

Matrix Metalloproteinase 9

MMP-9

Caspase 9
Cleaved Poly ADP Ribose Polymerase
Connective Tissue Growth Factor
Cyfra 21-1

CTGF

Midkine

MK

Cyfra 21-1

Mucin-1

MUC-1

Cytokeratin 18 M-65

CK18

Myeloperoxidase

MPO

Dickkopf related protein 1

DKK-1

Neuron-Specific Enolase

NSE

Endothelin-1

EDN1

Osteopontin
Osteoprotegerin

Epiregulin
Fibroblast Growth Factor (basic)

FGF-beta

FGF2

pi Glutathione S-Transferase

AKA

OPN
TNFSF11B
pi-GST

Fibroblast Growth Factor 4

FGF-4

Prolactin*

Fibroblast Growth Factor 7

FGF-7

RANKL

TNFSFII

Fibroblast Growth Factor 19

FGF-19

Receptor activator of nuclear factor kappa-B ligand

sRANKL

OPGL

Fibroblast Growth Factor 21

FGF-21

Regulated and normal T cell expressed and secreted

RANTES

CCL5

FGF-23

Stem Cell Factor

Fibroblast Growth Factor 23
Fibronectin
Folate Receptor α
Follistatin
Galectin 3

FN
FOLR1

TSP-1
TIMP-1

Transforming Growth Factor alpha

G3

Trefoil Factor 3

G-CSF

Growth Differentiation Factor 15

GDF-15

Tumour Necrosis Factor alpha

Heparin-binding epidermal growth factor

HB-EGF

u-Plasminogen Activator

Heregulin

HGF
NRG-1

CSF3

SCF

Tissue Inhibitor of Metalloproteinase 1
Transferrin

FST

PRL

Thrombospondin-1

Granulocyte Colony Stimulating Factor

Hepatocyte Growth Factor

TF
TGF-α
TFF3
TNF-α
uPA

Urokinase receptor

uPAR

Uteroglobin

CC16

Vascular Endothelial Growth Factor

VEGF

HGH

Vascular Endothelial Growth Factor A

VEGFa

INS

Vascular Endothelial Growth Factor B

VEGFb

IGF-1

Vascular Endothelial Growth Factor C

VEGFc

IGFBP3

Vascular Endothelial Growth Factor D

VEGFd

Interleukin 1 alpha

IL-1α

X-linked inhibitor of apoptosis protein

XIAP

Interleukin 1 beta

IL-1β

YKL-40/Cartilage Glycoprotein 39

Histone Deacetylase 6
Human Growth Hormone
Insulin*
Insulin-like Growth Factor 1
Insulin-like Growth Factor Binding Protein 3
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Analyte

HDAC 6

* These assays have clinical implications and require QA approval before order is accepted

YKL-40

KRAS, BRAF, PIK3CA Array
*

Rapid profiling of point mutations
Introduction
Colorectal cancer (CRC) is the third most common cancer worldwide.1 Metastatic disease accounts for 40-50% of
newly diagnosed patients and is associated with high morbidity.1,2 Despite recent therapeutic advances, the prognosis for
patients with metastatic CRC (mCRC) remains poor.3 In recent years monoclonal antibodies (moAbs), like cetuximab and
panitumumab which target the epidermal growth factor receptor (EGFR), have proven to be effective in combination with
chemotherapy or as single agents for the treatment of mCRC.4,5
These moAbs block the signal from EGFR inhibiting downstream signalling including KRAS, BRAF and PIK3CA mediated
events (see diagram below). However, when KRAS, BRAF and PIK3CA are mutated they are permanently ‘turned on’,
permitting downstream events irrespective of anti-EGFR therapy.

Inhibition of the EGFR pathway by targeted
monoclonal antibodies

Epidermal Growth
Factor Receptor (EGFR)

Cell proliferation
Ligand attempting to bind

Survival

Invasion
Metastasis

Monoclonal antibodies (e.g.
cetuximab, panitumumab)
block the ligand binding
domain and tumour cells do
not proliferate

Cell membrane

Cell nucleus

Why test the KRAS, BRAF, and PIK3CA* genes?
Early studies conducted on mainly heavily pre-treated chemotherapy-refractory patients and also chemotherapy-naive
patients with mCRC indicated that only 10-20% of patients clinically benefited from anti-EGFR moAbs. 5,6 Consequently
oncogenic activation of EGFR downstream effectors was investigated. Analysis confirmed that patients with mCRC carrying
activating KRAS gene mutations do not benefit from anti-EGFR moAb therapy.7,8 KRAS mutations have since emerged
as the major negative predictor of efficacy in patients receiving cetuximab or panitumumab. 3 The occurrence of KRAS
mutations however only accounts for approximately 35-45% of nonresponsive patients.3 The identification of additional
genetic determinants of primary resistance to EGFR-targeted therapies in colorectal cancers is therefore impor tant. Recent
studies have focused on mutations in BRAF 9 and PIK3CA10 genes which have been repor ted to affect patient response
to EGFR-targeted moAbs. Fur thermore, since KRAS and BRAF mutations are mutually exclusive, 11 targeted testing across
multiple genes is advantageous.
* For research use only
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KRAS, BRAF, PIK3CA Array
*

Rapid profiling of point mutations
The KRAS, BRAF, PIK3CA* Array simultaneously detects 20
point mutations within the KRAS, BRAF and PIK3CA genes. The
assay is validated for use with DNA extracted from fresh/
frozen and formalin fixed paraffin embedded (FFPE) tissue.
Whilst the PIK3CA target is for research use only, the KRAS and
BRAF targets are CE marked for routine clinical use.
Whilst designed for colorectal cancer, the KRAS, BRAF, PIK3CA*
Array has implications for mutation screening in other cancer
types, e.g. lung cancer.

The assay is based on a combination of multiplex PCR and
biochip array hybridisation. Innovative PCR priming technology
permits high discrimination between multiple targets. A unique
primer set is designed for each target which will hybridise to a
complementary oligo-nucleotide probe spotted on a biochip
discrete test region (DTR). This combination of priming and
spatially organised biochip array technology enables enhanced
specificity of the assay. Analysis can be completed from template
DNA through PCR to data readout in ~3 hours.

Point mutations detectable by the KRAS, BRAF, PIK3CA* Array
KRAS
codon 12

BRAF

PIK3CA

codon 13

codon 61

codon 146

codon 600

codon 542

codon 545

codon 1047

G12A

G12C

G13D

Q61K

Q61H(1)

A146T

V600E

E542K

E545K

H1047R

G12R

G12S

G13C

Q61L

Q61H(2)

A146P

G12D

G12V

G13R

Q61R

KRAS, BRAF, PIK3CA* Array Protocol
Extraction

Amplification

Hybridisation

Detection

Genomic DNA is
extracted from fresh/
frozen or FFPE tissue
samples

Single tube
multiplex PCR
reaction

Amplicon
hybridisation/
conjugation to
biochip array

Imaging and

1

2

3

results processing
by Evidence
Investigator
analyser

~3 HOURS

Benefits of the KRAS, BRAF, PIK3CA* Array
• Streamlined workflow – protocol and reagents are optimised
for the molecular laboratory
• Compatible with a broad range of genomic DNA input and
type: - Formalin fixed paraffin embedded (FFPE) tissue
- Fresh/frozen tissue
• Detection of 1% mutant in a background of wildtype genomic DNA
• Single DNA sample required
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* For research use only

• Single reaction multiplex PCR coupled to a
biochip provides greater mutation coverage of
the three most important genes (KRAS, BRAF
and PIK3CA) implicated in metastatic colorectal
cancer therapy response
• Turnaround time of three hours
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RANDOX’S MULTIPLEX
BIOCHIP ARRAY TECHNOLOGY

Randox’s multiplex Biochip Array Technology is a multi-analyte testing platform facilitating the simultaneous quantitative or qualitative
detection of a wide range of analytes from a single sample.

Pg 8
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Pg 6

Pg 3
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