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1.	 Description
This product is for research use only.
Components	 80 µL MACS dPCR LENTIcheck (VSV-G) 

Primers (20 μM each)
	 80 µL MACS dPCR LENTIcheck (VSV-G)

Probe (5.5 μM):
	 Probe is labeled with FAM dye.
	 100 µL MACS dPCR LENTIcheck (VSV-G) 

Control (10⁴ copies/μL) 
Capacity	 1.6 nmol of each primer and 0.44 nmol of the 

probe

				�   ▲ Note: Numbers of reactions dependend on used protocol. 
Please refer to the protocol section for further information.

Product format	 MACS dPCR LENTIcheck (VSV-G) Primers 
and Probe are supplied in nuclease-free water. 

	 MACS dPCR LENTIcheck (VSV-G) Control 
is supplied in a buffered solution of 1 mM 
TRIS-Cl and 0.1 mM EDTA, at pH 8.0, using 
nuclease-free water and poly-A-RNA carrier.

Storage	 Store protected from light at –20 °C. The 
expiration date is indicated on the vial label.

1.1	 Principle of the MACS dPCR LENTIcheck Kit (VSV-G), 
human

The dPCR replication-competent lentivirus (RCL) assay is intended 
to detect the lentiviral envelope gene sequence (vesicular stomatitis 
virus G glycoprotein (VSV-G) gene) of potential RCLs that might 
arise, e.g., during unintended recombination of plasmids used in 
vector production or due to recombination of the viral vector with 
viral sequences in cells after transduction. 
The MACS dPCR LENTIcheck Kit (VSV-G), human provides 
specific primers to amplify an amplicon of the lentiviral envelope 
VSV-G gene sequence. The envelope gene (VSV-G) is thought to be 
the most suitable target for detecting RCLs as the incorporation 
of an envelope gene sequence is required to generate a replication-
competent virus. 
A VSV-G–specific probe comprising a fluorescent dye (FAM) and 
quencher moiety is additionally used. During the PCR amplification, 
the probe binds to the VSV-G gene and gets hydrolyzed by the 
5 -́3 -́exonuclease activity of the PCR polymerase. Thereby, the 
fluorescent dye is separated from the quencher leading to the 
emission of a fluorescence signal. The number of positive events 

determined by digital PCR is used to calculate the detected copies 
of the respective gene in the sample. 
The MACS dPCR LENTIcheck (VSV-G) Control is used to 
determine the linearity and sensitivity of the VSV-G gene detection. 
Additional positive and negative controls are used to ensure proper 
detection of the VSV-G gene. No signals should be gained for the 
viral vector or the transduced cells under investigation. 
The primers included in the MACS dPCR LENTIcheck Kit (VSV‑G), 
human are only compatible with the lentiviral vectors provided by 
Lentigen and Miltenyi Biotec.

1.2	 Background information

During the production of lentiviral vectors as well as in cells 
transduced with lentiviral vectors, there is the risk of an interplay 
between the viral vector and viral properties gained from other 
potentially present viruses or virus genes. Such an interplay might 
give rise to RCLs, also named replication-competent retroviruses 
(RCRs). The MACS dPCR LENTIcheck Kit (VSV-G), human has 
been developed to detect the gene encoding for the pseudotyping 
envelope protein VSV-G. The VSV-G gene is used to express the 
envelope protein during the production of lentiviral vectors to 
enable the packaging of the vector. However, VSV-G should not 
be present in the viral vector. Therefore, the viral vector as well as 
the transduced cells are intended to be free of VSV-G gene. The 
presence of the VSV-G gene can be detected using the MACS dPCR 
LENTIcheck Kit (VSV-G), human. The absence of the VSV-G gene 
in ex vivo transduced cells according to the dPCR assay can be 
used for lot release testing, in particular, when time constraints are 
present.

2.	 Protocol
▲ The primers included in the MACS dPCR LENTIcheck Kit 
(VSV-G), human are only compatible with the lentiviral vectors 
provided by Lentigen and Miltenyi Biotec. 

▲ Detailed protocols for the MACS LENTIcheck assay using 
digital PCR systems, e.g, BIO-RAD® QX200™/QX600™/
QX ONE Droplet digital PCR™ systems or QIAGEN® 
QIAcuity® One, Four, or Eight Systems, can be found at  
www.miltenyibiotec.com/applicationprotocols. 

Number of reactions 
and volumes

BIO-RAD QX200/QX600/QX ONE Droplet 
digital PCR systems

80 reactions (1.75 mL 
reaction volume)

QIAGEN QIAcuity Nanoplate 8.5k 91 reactions (1.1 mL 
reaction volume)

Table 1: Examples of reaction volumes. Contact Miltenyi Biotec Global 
Technical Support for non-listed digital PCR (dPCR) instruments .
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Refer to www.miltenyibiotec.com for all data sheets and protocols. 
Miltenyi Biotec provides technical support worldwide. Visit  
www.miltenyibiotec.com for local Miltenyi Biotec Technical 
Support contact information.

Legal notices
Limited product warranty
Miltenyi Biotec B.V. & Co. KG and/or its affiliate(s) warrant this product to be free 
from material defects in workmanship and materials and to conform substantially 
with Miltenyi Biotec’s published specifications for the product at the time of order, 
under normal use and conditions in accordance with its applicable documentation, 
for a period beginning on the date of delivery of the product by Miltenyi Biotec or its 
authorized distributor and ending on the expiration date of the product’s applicable 
shelf life stated on the product label, packaging or documentation (as applicable) or, 
in the absence thereof, ONE (1) YEAR from date of delivery (“Product Warranty”). 
Miltenyi Biotec’s Product Warranty is provided subject to the warranty terms as set 
forth in Miltenyi Biotec’s General Terms and Conditions for the Sale of Products 
and Services available on Miltenyi Biotec’s website at www.miltenyibiotec.com, as 
in effect at the time of order (“Product Warranty”). Additional terms may apply. BY 
USE OF THIS PRODUCT, THE CUSTOMER AGREES TO BE BOUND BY THESE 
TERMS.
THE CUSTOMER IS SOLELY RESPONSIBLE FOR DETERMINING IF A 
PRODUCT IS SUITABLE FOR CUSTOMER’S PARTICULAR PURPOSE AND 
APPLICATION METHODS.

Technical information
The technical information, data, protocols, and other statements provided by 
Miltenyi Biotec in this document are based on information, tests, or experience 
which Miltenyi Biotec believes to be reliable, but the accuracy or completeness of such 
information is not guaranteed. Such technical information and data are intended for 
persons with knowledge and technical skills sufficient to assess and apply their own 
informed judgment to the information. Miltenyi Biotec shall not be liable for any 
technical or editorial errors or omissions contained herein. 
All information and specifications are subject to change without prior notice. Please 
contact Miltenyi Biotec Technical Support or visit www.miltenyibiotec.com for the 
most up-to-date information on Miltenyi Biotec products.

Licenses
This product and/or its use may be covered by one or more pending or issued patents 
and/or may have certain limitations. Certain uses may be excluded by separate terms 
and conditions. Please contact your local Miltenyi Biotec representative or visit 
Miltenyi Biotec’s website at www.miltenyibiotec.com for more information.
The purchase of this product conveys to the customer the non-transferable right to 
use the purchased amount of the product in research conducted by the customer 
(whether the customer is an academic or for-profit entity). This product may not be 
further sold. Additional terms and conditions (including the terms of a Limited Use 
Label License) may apply.
CUSTOMER’S USE OF THIS PRODUCT MAY REQUIRE ADDITIONAL 
LICENSES DEPENDING ON THE SPECIFIC APPLICATION. THE CUSTOMER 
IS SOLELY RESPONSIBLE FOR DETERMINING FOR ITSELF WHETHER IT HAS 
ALL APPROPRIATE LICENSES IN PLACE. Miltenyi Biotec provides no warranty 
that customer’s use of this product does not and will not infringe intellectual property 
rights owned by a third party. BY USE OF THIS PRODUCT, THE CUSTOMER 
AGREES TO BE BOUND BY THESE TERMS.

Trademarks
MACS and the Miltenyi Biotec logo are registered trademarks or trademarks of 
Miltenyi Biotec B.V. & Co. KG and/or its affiliates in various countries worldwide. All 
other trademarks mentioned in this publication are the property of their respective 
owners and are used for identification purposes only.
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