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1.1.1.1. Scope of ApplicationScope of ApplicationScope of ApplicationScope of Application    

The ZytoFast in situ hybridization (ISH) HPV-LR/HR single color is designed 
for the detection of human papilloma virus DNA type 6,11 (low risk) and 
type 16, 18, 31, 33, 35 (high risk) in paraffin embedded tissue or cell 
samples. 
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2.2.2.2. Basic PrinciplesBasic PrinciplesBasic PrinciplesBasic Principles    

The presence of certain    nucleic acid sequences in cells or tissue can be 
detected with in situ hybridization using tagged DNA probes. The 
hybridization results in duplex formation of sequences present in the test 
object and the specific DNA probe. 

The ZytoFast HPV-LR/HR-ISH single color system of ZytoVision uses biotin- 
labeled HPV 6, 11- and biotin-tagged HPV 16, 18, 31, 33, 35 specific 
oligonucleotide probes. The duplex formation (in the case of HPV 
sequences in the testing material) is indirectly detected using an enzyme-
conjugated antibody targeting the tag: the enzymatic reaction of a 
chromogenic substrate leads to the formation of a colour precipitate that 
is visualised by light microscopy. In addition to staining of nuclei 
cytoplasmic detection of HPV-RNA might be found in some cases, because 
of different stability of RNA-DNA and DNA-DNA hybrids.  The 
oligonucleotides target sequences which code for the proteins E6, E7 and 
L1. 
 

3.3.3.3. Safety Precautions and DisposalSafety Precautions and DisposalSafety Precautions and DisposalSafety Precautions and Disposal    

� Read the operating instructions prior to use! 

� Do not use the reagents after the expiry date has been reached! 

� Avoid any cross-contamination and micro-bacterial contamination of 
the reagents! 

� Some of the system components contain substances (in low 
concentrations and volumes) that are harmful to health (formamide, 
kathon, colour substrates). Avoid any direct contact with the reagents! 
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Take appropriate protective measures (use disposable gloves, 
protective glasses and lab garments). The following risk and safety 
phrases apply to component 2 a-d (HPV-LR-Probe, HPV-HR-Probe, (+) 
Control Probe, (-) Control Probe) containing formamide, deionized: 
R61 May cause harm to the unborn child. S53 Avoid exposure - obtain 
special instructions before use. S45 In case of accident or if you feel 
unwell, seek medical advice immediately (show the label, where 
possible)! 

� If reagents come into contact with skin, rinse skin immediately with 
copious quantities of water! 

� Never pipet solutions with your mouth! 

� The disposal of reagents must be carried out in accordance with local 
regulations! 

� Material safety data sheet is available on request for professional user! 

 
 

4.4.4.4. The ZytoThe ZytoThe ZytoThe ZytoFastFastFastFast    HPVHPVHPVHPV----LRLRLRLR/HR/HR/HR/HR----ISHISHISHISH    single colorsingle colorsingle colorsingle color    
SystemSystemSystemSystem    

4.14.14.14.1 ComponentsComponentsComponentsComponents    
The ZytoFast HPV-LR/HR-ISH single color system is made up of the following 
components: 
 
CodeCodeCodeCode    ComponentComponentComponentComponent    QuantityQuantityQuantityQuantity    ContContContContainerainerainerainer    

1 Pepsin Solution 16 ml Dropper bottle, white cap 

2a HPV-LR-Probe 0,8 ml Reaction vessel, red lid 

2b HPV-HR-Probe 0,8 ml Reaction vessel, red lid 

2c (+) Control Probe 0,2 ml Reaction vessel, blue lid 

2d (-) Control Probe 0,2 ml Reaction vessel, white lid 

3 AP-anti-Biotin 16 ml Dropper bottle, yellow cap 

4 AP-Substrate 16 ml Dropper bottle, blue cap 

5 20x Wash Buffer 3x 50 ml Screw-cap bottle 

 Operating instructions 1  
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The component 2a contains a mixture of tagged oligonucleotides directed 
against HPV type 6 and HPV type 11.  

The component 2b contains a mixture of tagged oligonucleotides directed 
against HPV type 16, HPV type 18, HPV type 31, HPV type 33 and HPV 
type 35. 

Components 2a and 2b are sufficient for approx. 40 reactions. 
Components 1, 3 and 4 are sufficient for at least 80 reactions. 
Components 2c and 2d are sufficient for approx. 10 reactions. 
Component 5 is sufficient for 25 staining jars of 80 ml each.  

 

4.24.24.24.2 Storage and Shelf LifeStorage and Shelf LifeStorage and Shelf LifeStorage and Shelf Life    
The components of the ZytoFast HPV-LR/HR-ISH single color system must 
be stored at temperatures between 2°C- 8°C in the dark. 

Some components are stabilised using kathon. If these storage conditions 
are followed, the ZytoFast HPV-LR/HR-ISH single color system will 
function, without loss of performance, at least until the expiry date printed 
on the label. 

 

4.34.34.34.3 Testing MaterialTesting MaterialTesting MaterialTesting Material    
The ZytoFast HPV-LR/HR-ISH single color system has been optimised for 
use with paraffin embedded tissue and cell samples. When test material is 
used that has been fixed or embedded in a different manner (e.g. cryostat 
sections), the test protocol may be adapted by the user. Our specialists 
will be happy to support you whenever adjustments are necessary 
(helptech@zytovision.com). 

We recommend the following tissue preparation: 

� Fixation in 10% neutrally buffered formalin for 24 h at RT 

In order to achieve optimum and uniform fixation and paraffin embedding, 
the sample size should not exceed 0.5 cm3. 

� Standard processing and paraffin embedding 

Use premium quality paraffin. Infiltration and embedding should be carried 
out at temperatures lower than 65°C. 

� Prepare 2-4 µm microtome sections . 
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Draw up the sections onto silane-coated or adhesion slides (e.g. 
HistoBond®) and fix for 2-16 h at 50°C-60°C. 

 

4.44.44.44.4 Additionally Required MaterialAdditionally Required MaterialAdditionally Required MaterialAdditionally Required Material    
The following reagents and materials are not supplied with the kit: 
−−−− Paraffin-embedded test material 
−−−−  Microtome 
−−−−  Water bath 
−−−−  Silane-coated slides or suitable adhesion slides 
−−−−  Hybridization oven or hot plate 
−−−−  Staining jars, 50-80 ml 
−−−−  Humidity chamber 
−−−−  Pipet (20 µl) 
−−−−  Adhesive pistol, including hot adhesive or alternative 
−−−−  Scalpel 
−−−−  Ethanol 100% 
−−−−  Xylene 100% or other suitable dewaxing agent 
−−−−  Distilled or deionised water 
−−−−  Counterstain 
−−−−  Aqueous mounting medium 
−−−−  Coverslips (18 x 18 mm) 
−−−−  light microscope 

5.5.5.5. The ZytoThe ZytoThe ZytoThe ZytoFast Fast Fast Fast HPVHPVHPVHPV----LR/HRLR/HRLR/HRLR/HR----ISHISHISHISH    singlesinglesinglesingle color color color color    
ProtocolProtocolProtocolProtocol    

5.15.15.15.1 Preparatory StepsPreparatory StepsPreparatory StepsPreparatory Steps    
Preparation of 1x Wash Buffer: Dilute 1 part 20x Wash Buffer (R) in 19 
parts deionised or distilled water. Diluted 1x Wash Buffer lasts for one 
week when stored at 4°C. 

Pre-warm and shake 20x Wash Buffer A (5555) prior to use. 

Probe solutions (OFW Prewarm to the hybridization temperature of 37°C 
prior to use. Low temperatures may lead to precipitation. The precipitates 
will dissolve by warming the solution slightly. Shake or vortex the solution 
prior to use. 
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Detection and wash reagents (PJR): Prewarm to room temperature prior 
to use. Shake or vortex the solution prior to use. 

Test material: Dewax (warming up of the paraffin section for 10 mins at 
70°C, place in 100% xylene for 2x 10 mins at RT and then in 100% 
ethanol for 1x 5 mins). Air dry sections. 

5.25.25.25.2 Proteolytic PreProteolytic PreProteolytic PreProteolytic Pre----TreatmentTreatmentTreatmentTreatment    
NK Apply (dropwise) Pepsin Solution (N) to tissue/cell section and incubate 
at 37°C (e.g. on a hot plate). Incubation times exceeding 5 mins should 
be carried out in a humidity chamber 

The proteolytic pre-treatment of the test material has a strong effect on the 
test results. The incubation time depends on the type of test object (see 
above) and the duration for which it was fixed. The incubation guideline 
value for tissue samples is 10-30 mins and for cell samples 5-10 mins. As a 
general rule, we recommend that the optimum time for proteolysis be 
ascertained in pre-tests. ZytoVision offers special ISH proteolysis systems for 
this purpose (T-1007, T-1008).  

In rare cases very short times for proteolysis are necessary. This is 
discernible by the loss of tissue integrity and tissue morphology after 
proteolytic digestion of the test material. In these cases we recommend 
dilution of the Pepsin Solution in 0,1 M HCl (e.g. 4-5 fold). 

OK Stopping pepsin treatment: 10 secs in 100% ethanol 

An excess amount of ethanol (e.g. by stopping in a coplin jar) helps to 
control the duration of the proteolysis process exactly. 

PK=Wash for 10 secs in distilled or deionised water 

Air dry sections. 

5.35.35.35.3 HybridizationHybridizationHybridizationHybridization    
NK Vortex and pipet 20 µl of pre-warmed probes HPV-LR-Probe/HPV-HR-
Probe (O~=~åÇ=OÄ) onto different tissue/cell sections 

The tissue/ cell section must not dry out during hybridization. The (+) and (-) 
control probes are made of biotinylated oligonucleotides.  

Positive control : Pipet 20 µl (+) Control Probe (OÅ) onto an additional slide 
with the test material. 
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Negative control: Pipet 20 µl (-) Control Probe (OÇ) onto an additional slide 
with the test material. 

OK=Cover the sections with a coverslip, taking care not to enclose any air 
bubbles, and seal (e.g. by sealing the cover slip edges using a coat of hot 
adhesive, to be applied with an adhesive pistol, or Fixogum). 

PK Heat-denaturation: 10 mins at 75°C (e.g. in a hybridization oven or on 
a hot plate) 

QK=Hybridization: 1 h at 37°C (e.g. in a hybridization oven or on a hot 
plate). 

RK Carefully remove coverslips, using a scalpel, and incubate the slides 
immediately in 1x Wash Buffer (prepared using RFK 

If only the sealant can be removed and the coverslip remains on the slide, 
the coverslip can be rinsed off with the Wash Buffer during the following 
washing step. In such cases, the first wash step should be extended to 10 
mins.  

SK Wash with 1x Wash Buffer (prepared using R) for 1x 5 mins at 55°C. 

Wash Buffer must be sufficiently prewarmed. The temperature of the buffer 
should be controlled. 

TK Wash with 1x Wash Buffer (prepared using R) for 5 mins at RT. 

UK Wash sections for 2 mins in distilled or deionised water. 

Air dry sections. 
5.45.45.45.4 DetectionDetectionDetectionDetection    
NK Apply (dropwise) AP-anti-Biotin (P) to tissue/cell section. 

OK Incubate in a humidity chamber for 30 mins at a temperature between 
34°C-37°C. 

PK Wash 2x for 2 mins in 1x Wash Buffer (prepared using R) and 1x for 2 
mins in distilled or deionised water. 

Air dry section. 

QK Apply (dropwise) AP-Substrate (Q) to tissue/cell section. 

RK Incubate in a humidity chamber for 20-40 mins at a temperature 
between 34°C-37°C. 



 - 7 - 

It is recommended that you check the colour development in intervals of 
approx. 10 mins using a microscope. Note: The substrate must not be 
exposed to light for too long. 

SK Wash 3x for 2 mins in distilled or deionised water. 

TK Cover the sections. 

We recommend that the sections be embedded in glycerine or an aqueous 
embedding medium. 

 

6.6.6.6. Interpretation of ResultsInterpretation of ResultsInterpretation of ResultsInterpretation of Results    
 

The HPV 6, 11 (low risk) as well as the HPV 16, 18, 31, 33, 35 (high risk) 
detection results in blue-black precipitates. In order to assess the specificity 
of the signals obtained, controls should be run along with each test. 

The (-) Control Probe supplied consists of a set of biotin-marked “random 
sequence” oligonucleotides. Oligonucleotides, which have different GC 
contents (40-70%), were selected to verify the specificity of the binding of 
the probes HPV-LR-Probe/HPV-HR-Probe supplied with the ZytoFast 
system. These checks are primarily carried out to verify whether or not any 
unspecific binding of oligonucleotides to the relevant test object occurs.  

Further tests using the probes HPV-LR-Probe/HPV-HR-Probe and an HPV 
negative test object also provide indications with regard to any unspecific 
signals that may occur.  

The (+) Control Probe consists of oligonucleotides and targets the human 
Alu sequences. This check is primarily used to verify the integrity of the 
cellular DNA. A strong signal from the (+) Control Probe is also an 
indication that the system protocol has been complied with. In addition, 
we recommend that a positive control tissue, whose infection with HPV is 
already known, be hybridised using the probes HPV-LR-Probe/HPV-HR-
Probe. 

Only a clearly positive result proves the presence of a sequence in the test 
object that is complementary to the corresponding probe. However, a 
negative result cannot exclude the presence of any such sequence and 
may be caused by a variety of reasons (see Chapter 8). 
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8.8.8.8. Problems and Possible CausesProblems and Possible CausesProblems and Possible CausesProblems and Possible Causes    

Any deviation from the operating instructions can lead to inferior staining 
results or to no staining at all. 

 

ProblemProblemProblemProblem    Possible causePossible causePossible causePossible cause    ActionActionActionAction    

Striae on the slide after 
stopping the pepsin 
treatment 

Precipitation Wash section immediately 
in distilled or deionised 
water 

Weak signal or no signal at 
all 

Only very few or no target 
sequences present 
Cell or tissue sample has not 
been properly fixed 
Proteolytic pre-treatment not 
carried out properly 
Hybridization temperature not 
correct 
Incubation with chromogenic 
substrate too short 

Optimisation of fixing time 
Optimisation of incubation 
time 
 
Check temperature 
 
 
Extension of incubation time 

Uneven and in some parts 
only very light staining 

Incomplete deparaffination Use fresh solutions 
Check length of 
deparaffination times 

Strong background staining Endogenous biotin 
 
Washing temperature following 
hybridization too low 
Endogenous alkaline 
phosphatase 
Substrate incubation time too 
long 
Dehydration of sections between 
the individual incubation steps 

Pre-treatment using biotin-
blocking reagents 
Check temperature 
 
Addition of levamisole to 
the AP substrate 
Shortening of incubation 
time 
Prevent dehydration 
 

Section floats off the slide Proteolytic pre-treatment too 
strong 
Unsuitable slide coating 

Shortening of incubation 
time 
Use slide holder 

Colour precipitation Crystalline colour substrate Warm up substrate 
solution, filtration 
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