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SPOT-Light® HERZ CISH

Combining the accuracy of FISH with the ease of [HC

— Aids in the selection of patients for Herceptin® therapy

— FEvaluates HER2 gene status in the context of tissue morphology

— Utilizes existing bright-field microscopy

— Highly concordant (95-99%)" with other FDA-approved HER2 assays

— Produces archivable, quantitative results

The importance of HER2 testing

HER2 gene amplification or HER2 protein overexpression has been
identified in 18-30% of human breast cancers.”® Accurate deter-
mination of HER2 gene amplification is important for establishing
the prognosis of patients diagnosed with invasive breast cancer,
as well as in selecting patients eligible for therapy with Hercep-
tin® (F. Hoffmann-La Roche Ltd., Basel, Switzerland and Genen-
tech, Inc,, San Francisco, CA)."® Herceptin® has been found to be
an effective therapy only in patients whose tumors show HER2
gene amplification and/or HER2 protein overexpression.””® Fur-
thermore, Herceptin® therapy may increase the risk of cardiomyo-
pathy in some patients;® therefore, it is critical to accurately select

the patients that may benefit most from Herceptin® therapy.

Intended use and method

The SPOT-Light® HER2 CISH Kit is intended to quantitatively deter-
mine HER2 gene amplification in formalin-fixed, paraffin-embed-
ded (FFPE) breast carcinoma tissue sections using chromogenic
in situ hybridization (CISH) and bright-field microscopy (Figure 1).
The SPOT-Light® HER2 CISH Kit is indicated as an aid in the assess-

ment of patients for whom Herceptin® (trastuzumab) treatment

is being considered. The assay results are intended for use as an
adjunct to the clinicopathological information currently being
used as part of the management of breast cancer patients. Inter-
pretation of test results must be made within the context of the

patient’s clinical history by a qualified pathologist.
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Figure 1—CISH detection of non-amplified HER2 gene status (A) and amplified HER2
gene status (B) in different breast cancer tissue samples at 40x magnification.
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The CISH technique uses digoxi-
genin-labeled DNA probes specific for
the HER2 gene locus on chromosome
17g11.2-21 (Figure 2) to hybridize to the
complementary nucleic acids present in
the breast cancer specimen. The labeled
HER2 probe is made using Subtraction
Probe Technology (SPT™), a proprietary
and patented technology that creates
specific probes by significantly reducing
the repetitive sequences (e.g., Alu and
LINE elements) found in human nucleic
acids. Consequently, Invitrogen’s SPT™
probes are inherently specific and do not
require repetitive sequence blocking, as
required for traditional cytogenetic DNA
probes. After the labeled HER2 probe is

bound to the target DNA in the tissue

Table 1—How do CISH, FISH, and IHC compare?

specimen, the probe is detected using
a monoclonal antibody to digoxigenin,
a horseradish peroxidase conjugate, and
DAB chromogen. The specific HER2 sig-
nals may then be interpreted using stan-

dard bright-field microscopy.

HER2 test method comparison

Immunohistochemistry  (IHC),  which
measures the level of HER2 protein
overexpression, and fluorescence in situ
hybridization (FISH), which assesses the
level of HER2 gene amplification, are cur-
rently the other methods used to deter-
mine HER2 status in routine diagnostic

settings. Table 1 provides a comparison

of CISH, FISH, and IHC (Figure 3).

CISH FISH IHC
Signal stability Archivable Fades over time Archivable
Microscope Bright-field Fluorescence Bright-field
Magnification 40x 60-100x 20-40x

Overnight Overnight

Protocol length® +3hr, 55 min +3hr, 12 min 3 hr,2 min
Morphology Good Limited Good
Amount of training required Medium High Low
Internal control Yes Yes No

Interpretation

Objective/quantitative Objective/quantitative  Subjective/qualitative

Overall cost Medium

High Low

Figure 3—Three different methods of evaluat-
ing HER2 status: IHC (A), FISH (B), and CISH (C).
FISH image provided by Yun Gong, MD, PhD,
University of Texas M.D. Anderson Cancer Center,
Houston, Texas.

“CISH has all the advantages of FISH, including a built-in internal control to prevent false-negative
results and a more objective slide scoring system than IHC to prevent false-positives. And all this comes
in a low-cost, fast, easy-to-score format performed in regular ambient conditions with a routine micro-
scope in a fraction of the time that it takes to score FISH"—Dr. Jeffrey Ross, Albany Medical College
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SPOT-Light® HER2 CISH protocol summary

The CISH protocol is a two-day process separated by an overnight hybridization step.
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Kit contents

The SPOT-Light® HER2 CISH Kit contains all reagents required to perform the CISH proce-
dure on formalin-fixed, paraffin-embedded tissues. The kit contains materials sufficient for
20 tests over two runs, using 24 mm x 30 mm coverslipped tissue samples. More tests may
be achieved using smaller coverslips.

The kit contains:

Day 1

1. Tissue preparation

2. Heat pretreatment

3. Enzymatic digestion

4. Dehydration and air-drying

5. Addition of HER2 probe

6. Denaturation and hybridization

Day 2

1. Stringent wash

Immunodetection

Counterstain

2.
3.
4. Coverslip
5.

Interpretation

Heat pretreatment solution
(ready-to-use)

Enzyme pretreatment reagent
(ready-to-use)

Labeled HER2 probe (ready-to-use)
SSC buffer (ready-to-use)

PBS powder

Tween 20 (50%)

www.biocare.net

CAS-Block™ (ready-to-use)
Mouse anti-digoxigenin antibody
(ready-to-use)

Goat anti-mouse HRP polymer
conjugate (ready-to-use)

DAB substrate buffer

(20x concentrate)

DAB solution (20x concentrate)

Hydrogen peroxide

(20x concentrate)

Mayer's hematoxylin (ready-to-use)
Histomount™ mounting solution
(ready-to-use)

Procedural control cell slides



HER? CISH test interpretation guide

HER2 gene amplification
High amplification
>10 dots, or large clusters, or a mixture of multiple dots and large
clusters of the HER2 gene present per nucleus in >50% cancer
cells (A, B, Q).

A large cluster is an irregularly shaped group of signals,
which is greater than 5 times the diameter of a single dot. A single
dot from the tumor or normal epithelial cells from the same slide

must be used as a reference (A).

Low amplification
>5 dots to 10 dots, or small clusters, or mixture of multiple dots
and small clusters of the HER2 gene present per nucleus in >50%
cancer cells (D, E).

A small cluster is an irregularly shaped group of signals,
which is 3-5 times the diameter of a single dot. A single dot from
the tumor or normal epithelial cells from the same slide must be

used as a reference (E).

HER2 gene amplification. A. Large clusters. B. Multiple dots (>10 dots). C. Large
clusters and multiple dots. D. >5 to 10 dots. E. Small clusters.

HER2 gene non-amplification

Polysomy

3-5 dots of the HER2 gene present per nucleus in >50% of can-
cer cells. A single dot has a smooth, rounded edge in normal or

tumor cells (F).

Diploid
1-2 dots of the HER2 gene present per nucleus in >50% of can-
cer cells. A single dot has a smooth, rounded edge in normal or

tumor cells (G).

Doublet
If two signals are separated by less than the diameter of a single
signal, these signals should be counted as a single dot. Doublets

appear as a pair and do not represent true small clusters (H).
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HER2 gene non-amplification. F. Polysomy: 3-5 dots. G. Diploid: 1-2 dots.
H.Doublet: 1 dot. Image courtesy of Dr. Adrienne Morey, St. Vincent's Hospital,
Sydney, Australia.
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HER2 CISH certification

Per FDA requirements, laboratories must be certified prior to using the SPOT-Light® HER2
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Ordering information

In the United States, the SPOT-Light® HER2 CISH Kit is exclusively distributed by Biocare Medical. Biocare offers superior quality products
and has won consecutive awards in the histology and pathology fields. Biocare's service and sales support teams are dedicated to provid-
ing comprehensive product support. Once certified, your lab can place an order for the HER2 CISH Kit by calling Biocare at 800 799 9499,

or online at www.biocare.net.

Product Quantity Cat. no.
SPOT-Light® HER2 CISH Kit* 1 kit for 20 tests 84-0150

*For in vitro diagnostic use.

SPOT-Light is a registered trademark of Invitrogen Corporation. SPT is a trademark of Invitrogen Corporation. Herceptin and HercepTest are registered trademarks of Genentech, Inc.
PathVysion® is a registered trademark of Abbott Molecular, Inc.
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