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GENVINSET IL28B is a kit for determination of the C/T di-allelic system of 
the rs12979860 microsatellite of IL28B gene by Real Time PCR using Taqman 
probes technology.

Intended Use
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Hepatitis C is one of the most common liver diseases worldwide with a 
170 million of a HCV-infected individuals (1); it is often complicated by the 
development of cirrhosis and hepatocellular carcinoma. If an HCV infection 
is not treated or is ineffectively treated, hepatocellular function may dete-
riorate progressively (2). For patients with end stage chronic liver disease, 
liver transplantation (LT) is currently the treatment of choice.3 Recurrent HCV 
infection is one of the most important graft diseases (3, 4) that can occur 
after LT. The course of hepatitis C in a graft is usually more severe than the 
course of hepatitis C in nontransplant patients (3-6). HCV-induced fibrosis in 
a liver graft is an important determinant of morbidity and mortality in patients 
after LT; the mode of presentation varies from minor symptoms in a clinica-
lly stable patient to a rapid loss of graft function leading to graft failure. In 
some patients, retransplantation may be indicated despite persistent antiviral 
treatment (5, 7, 8).

Currently, standard antiviral therapy for HCV infection involves the administra-
tion of both pegylated interferon-α (PEGIFN- α) and ribavirin (RBV) for up to 
1.5 years. A sustained virological response (SVR; ie, the patient is serum-ne-
gative for HCV by polymerase chain reaction 6 months after the cessation of 
therapy) occurs in approximately 40% to 50% of patients with genotype 1 and 
in 80% of patients with genotype 2 or 3 (9-12).

Most (70–80%) HCV infections persist and about 30% of individuals with 
persistent infection develop chronic liver disease, including cirrhosis and he-
patocellular carcinoma (13). Epidemiological, viral and host factors have been 
associated with the differences in HCV clearance or persistence, and studies 
have demonstrated that a strong host immune response against HCV favours 
viral clearance (14, 15). 

Thus, variation in genes involved in the immune response may contribute to 
the ability to clear the virus. In a recent genome-wide association study, a 
single nucleotide polymorphism (rs12979860) 3 kilobases upstream of the 
IL28B gene, which encodes the type III interferon IFN-λ3, was shown to as-
sociate strongly with more than a twofold difference in response to HCV drug 
treatment.

The C/C genotype was associated with a 2.5 or greater rate (depending on 
ethnicity) of SVR compared with the T/T genotype, and the C allele was 
over-represented in a random multi-ethnic population as compared with the 
chronically infected study cohort, raising the possibility that the C allele may 
favour spontaneous clearance of HCV.

Summary and explanation
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The detection method used by GENVINSET IL28B is based in a primer specific 
PCR, which anneal to specific C or T di-allelic system of the rs12979860 
microsatellite monitored with Taqman probes. 

This technique provides high resolution because the primers recognize specifi-
cally this microsatellite, resulting in high sensitivity, specificity and reprodu-
cibility.

See Procedure Limitations section.

Procedure principles
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Reference: GVS-IL28B-48 (48 tests)

• GVS-IL28B-PM: Primer Mix (PM). 2 vials x 248 µL

• GVS-NC: Negative Control (NC). 1 vial x 100 µL

Kit contents
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All of the kit’s reagents should be stored from -18ºC to -30ºC and they are 
stable at this temperature until its expiration date, as indicated in the bo-
ttle. Do not perform more than 3 freezing/thawing cycles to the Primer Mix 
vials (GVS-IL28B-PM) as this could reduce the assays sensitivity and change 
results.

After receiving the kit, and once the lysis solution is unfrozen, store at room 
temperature (15-30ºC).

Due to the reagent’s photo sensitivity nature, avoid continuous exposure to 
light.

Kit storage
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General

• Gloves

• Lab coat

Consumables

• Filter tips (P1000, P200 & P20)

• RT-PCR instrumet specific reagents (in the case of using RotorGene Q, 
only 0.1mL tubes are allowed)

Equipment

• RT-PCR instrument

• Vórtex

• Pipettes (P1000, P200 & P20)

Reagents

• Recombinant Taq (5U/µL) with exonuclease activity 5’—› 3’ (don’t use 
HotStart enzymes)

Materials required but not 
supplied
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This test should only be performed with complete blood samples treated with 
EDTA anti coagulation agents or citrate. Heparin can interfere with the PCR 
process and should not be used in this procedure. 

This technique is compatible with other DNA extraction systems. Before vali-
dating results with other extraction systems, perform a technique validation 
test (assay).

Sample collection and 
preparation
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Caution

All biological and blood samples should 
be treated as possibly infectious. When 
manipulating them, observe all basic (universal) 
precautions. All sample manipulation should be 
done with gloves and appropriate protection.



A) PCR preparation

Procedures
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1. Take the samples out of the freezer. Vortex (or use finger knocks). 

2. Prepare the Taq and primer mix to n+1 samples:

NOTE - Use any recombinant Taq (5U/µL) with 
exonuclease activity 5´—› 3´ (don’t use 
HotStart enzymes)

3. Pipette 9 µL of this mix on the capillaries over the cold holder y add 1 µL of 
DNA at a concentration of 20-50 ng). 

4. Seal the plate with convenient sealer, spin down the volume by centrifuging 
1 min. 360 x g.  

5. Place the plate in the thermal cycler and start the following cycle: 

Precautions

• Unfreeze all of the kits components before 
starting the assay, mix and centrifuge. 

• Work over ice or a cold block.

• The PCR should be assembled in the Pre-
PCR area.

• Use only filtered tips and 1.5mL autoclaved 
tubes 

• Use gloves and lab coat at all times.

• In each session it is recommended to use 
one negative control (ddH2O) and heterozy-
gous mutations sample (C/T).

 Vol. per sample (µL)

Taq (5U/µl) 0.1

Primer Mix 9
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B) Thermal cycler configuration

1. Set up the next amplification program:
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2. Set up the reading channels

The emitted fluorescence must be read in FAM (495-520 nm) and HEX
(535-554 nm) channels. Both fluorescences should be detected in every
well 
(biplex reaction).

NOTE – Special settings for Rotor Gene Q:

a. Open the Rotor-Gene Q – Pure Detection software. Select the tab
“Advanced” in the window New Run, and click “New.

b. Select the type of rotor used (only 0.1 mL tubes accepted, see section
‘Materials required but not supplied’, page 8).Select the “Locking Ring
Attached” box and continue by clicking “Next”.

c. Type the “Reaction Volume” as 10 µL, and identify the operator and the
sample.

d. Click “Edit Profile” and set up the amplification program (see subsection
‘Thermal cylcer configuration’). Select the step 60 sec at 64 ºC, and click
“Acquiring to Cycling A”. Select the channels for fluorescence acquis-
ition “Green” and “Yellow”. Then “OK”. Click “OK” to accept and close
the “Edit Profile” window.

e. Click “Gain Optimisation” in the “Run New Wizard” dialog box to open
the “Auto-Gain Optimisation Setup” window. In the scroll menu of
“Channel Settings” select “Acquiring Channels” and then “Add”. In the
window “Auto-Gain Optimisation Channel Settings”, set the following
parameters for each channel (“Green” and “Yellow”):

• Tube position = 1
• Target Sample Range: 5 FI up to 10 FI
• Acceptable Gain Range: -10 to 10

f. Activate the option “Perform Optimisation Before 1st Acquisition”, and
click “Close”.

g. Select “Next” and then “Start Run” in the “New Run Wizard” window.

Denaturation 1 95 05:00 100 X

95 00:15 100 X

64 1:00 100 Single

Cooling 1 15 ∞ 100 X

Cycle 
number

Temperature 
(ºC)

Time 
(mm:ss)

Ramp
(%) 

Analysis

Cycles 50



GENVINSET IL28B is a qualitative technique to identify the C/T di-allelic 
system of the rs12979860 microsatellite of IL28B gene.

It is not necessary to select any passive reference.

The results of this technique can be obtained as follows:

Amplification Plot -  Cuantitative Experiment

Selecting FAM channel in Amplification Plot, to see the rs12979860 C Amplifi-
cation Plot. Selecting HEX (VIC) to see rs12979860 T alleles. Samples genera-
ting an amplification curve en each channel, shows the corresponding allele.

Figure 1 shows a samples amplification plot. Red curves corresponding to 
FAM channel and genotype C. Green curves corresponding to HEX channel and 
detects genotype T.

Results
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Figure 1. Two heterozygous samples (C/T), a T homozygous sample 
(T/T), a C homozygous sample (C/C) analyzed by rs12979860 microsa-
tellite of IL28B gene by Real Time PCR using Taqman probes technolo-
gy. Hex channel in green and Fam channel in red.

∆Rn

Cycle



Genotyping analysis

This genotyping analysis, selecting FAM (C) channel in Y-axis and HEX (T) 
channel in X-axis. The results are showed similar in figure 2.Diferents types of 
smaples , C/C, C/T and T/T is distributing 3 groups in the plot.Negative control 
is situated proximate to (0,0) point.
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Figure 2. Two heterozygous samples (C/T), a T homozygous sample 
(T/T), a C homozygous sample (C/C) analyzed by rs12979860 microsa-
tellite of IL28B gene by Real Time PCR using Taqman probes techno-
logy.
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Due to the qualitative nature of this test, it will not be necessary to perform a 
calibration.

The following criteria should be known for the assay to be considered valid:

• The negative control (ddH20) must provide negative results both for C 
and T detection. Cp (Crossing Point) values >35 would be consider as 
negative result. Cp values <35 inform us about a contamination in the 
session so results should be discarded. 

• A positive control (heterozygous) sample must provide positive results 
for C and T.

The assay must be made according to the kits recommendations, as well as 
other quality control procedures that comply with local, federal and/or certif-
ying agencies specifications.

Quality control

Cno. del Pilón 86, Casa 7 Local
50011- Zaragoza - Spain
www.blackhillsdiagnostic.com

14

IL28B



1. Analytical specificity

The primers of this kit are specific for human rs12979860 microsatellite of the 
IL28B gene. The specific amplification of these regions is ascertained at the 
sequencing process. There is no reported case of cross-reactivity with another 
gene from genomic DNA.

2. Analytical sensitivity

Once performed a dilution assay using 1:4 serialized dilutions of a DNA 
sample heterozygous (C/T) obtained by conventional extraction system, at 
a concentration of 69.4 ng/µL, the following results were obtained as for 
analytical sensitivity of the C/T alleles detection:

• DNA sample obtained by conventional extraction system:  
Detection Limit = 1.087 ng/µL (*)

(*) Cp < 35

3. Diagnostic sensitivity and specificity

In a study of human genomic DNA, 35 samples obtained from a laboratory 
were analyzed. 

Specific operation data
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There is a 100% match in the results obtained with GENVINSET IL28B.

 Samples TT CC CT

 TT 10 0 0

 CC 0 12 0

 CT 0 0 13

GENVINSET IL28B

Real 

Time



• The described conditions for the PCR should be precisely controlled. 
Deviations from these parameters can lead to poor results.

• All GENVINSET work must be made according to general lab best prac-
tices. 

• The rt-PCR thermal cycler must be calibrated according to the manu-
facturers´ recommendations y should be used in accordance to manu-
facturers’ instructions.

• Do not mix components from other kits or lot numbers.

• Do not use the kit after its expiration date.

• Do not use the kit if there are suspicions of possible loss of reactivity, 
contamination, container deterioration or any other incidence that might 
affect the kits performance. 

• Eliminate expired reagents according to applicable regulations.

Procedure limitations
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Negative control (H2O) is positive
• Primer Mix/Negative control contamination

 · Repeat the experiment with new  Primer Mix/Negative control 
aliquots

 · Perform the kit components manipulation always according to 
usually accepted practices to avoid contamination

 · Verify manipulation  and storage conditions
 · Discard contaminated reagents

• Pre-PCR area is contaminated
 · Confirm that all necessary precautions in the PCR area have 
been followed

 · Check for possible contamination problems in other PCR 
techniques

 · Confirm suitability of the used reagents (1.5 mL tubes, pipette 
tips) 

 · Confirm there is no Taq contamination

• Pipetting error
 · Always check that the added sample matches the sample 
sheet

Low or no signal in all samples. Control samples are OK.
• Bad quality of DNA

 · Repeat the sample extraction verifying each step (Hemoglobin 
can interfere with the PCR)

• Blood processed without previous frozen step

 · Repeat extraction with a new blood aliquot previously frozen

• Samples with very low  DNA concentration

 · Check the cellular lysate DNA concentration

• DNA samples with high concentration
 · Perform a DNA extraction method validation assay testing 
some dilution of the DNA samples 

Fluorescence intensity too low
• Kit degradation (Primer Mix vial)

 · Confirm the kits correct storage (Primer Mix vial stored in 
darkness)

 · Avoid more than 3 freeze/unfreeze cycles of the primer mix 
vial

 · Aliquot the reagent if necessary 

 · Repeat  the series with new reagents 

Troubleshooting guide
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• Taq has lost activity
 · Confirm Taq’s activity

 · Repeat with new Taq

Negative control sample (B27 neg.) is positive
• Cross contamination

 · Always handle the kit’s components with all current 
contamination avoidance practices  

• Pipetting error
 · Always check that the added sample matches the sample 
sheet

Positive control sample (B27 pos) is negative
• Pipetting error

 · Always check that the added sample matches the sample 
sheet 

Fluorescence intensity varies
• There is dirt on the outside which interferes with the signal

 · Always wear gloves when manipulating the plates

• The volume is not at the bottom of the well or there is an air bubble     
 · Centrifuge to make sure the sample is at the bottom of the 
well and there are no air bubbles, according to the technical 
protocol 

• Pipetting error

 · Verify the volume added in each well is correct

There is no fluorescence signal
• Incorrect reading channels selected

 · Configure the correct reading channels

• Pipetting error or reagent absence
 · Control the pipetting and the reactions configuration 
 · Repeat the PCR

• No reading channel was selected in the thermal cycler’s program 
 · Revise and modify the thermal cycler program
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• This product has been developed for in vitro diagnostics.

• BLACKHILLS DIAGNOSTIC RESOURCES, S.L. Products should not be 
resold, modified for resale or be used to manufacture other commercial 
products without written consent of BLACKHILLS DIAGNOSTIC RESOUR-
CES, S.L.

• All information contained in this document can suffer modifications 
without prior notice. BLACKHILLS DIAGNOSTIC RESOURCES, S.L. does 
not assume any responsibility for possible errors in the document. 
This document is considered complete and accurate at the time of its 
publication. In no case will BLACKHILLS DIAGNOSTIC RESOURCES, S.L. 
be responsible for accidental, special, multiple or derived damages from 
the use of this document.

• The purchase of this product grants rights to the purchaser under 
certain Roche patents, only used to provide in vitro diagnostic services.  
It does not grant any generic patent or any other patents aimed at any 
other usage apart from the one specified.

• FAM™ and HEX™ are trademarks of Life Technologies Corporation.

• VIC® is a registered trademark of Life Technologies Corporation.

• FAM™, HEX™ and VIC® may be covered by one or more patents owned 
by Applied Biosystems, LLC. The purchase price of this product includes 
limited, nontransferable rights.

• TaqMan®is a registered trademark of Roche Molecular Systems, Inc.

• GENVINSET is a trademark of BLACKHILLS DIAGNOSTIC RESOURCES, S.L.

Notice to purchaser
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