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QC Attribute QC Assay

General/physical properties Appearance, concentration, pH, extractable volume, osmolality, aggregation

Identity Restriction enzyme digestion, sequencing, agarose gel electrophoresis, 
SDS-PAGE, immunoassay

Strength/potency
Physical titer: qPCR, ddPCR, immunoassay, OD260/280
Infectious titer: plaque assay, TCID50
Expression of the transgene: transduction test, Western blot, RT-qPCR, flow cytometry

Purity

Product related
•	 Full/empty viral particle ratio: TEM
•	 Supercoiled plasmid ratio: agarose gel electrophoresis, HPLC
Host cell related
•	 Host cell protein: immunoassay, SDS-PAGE, silver stain, Micro BCA, BCA, HPLC
•	 Host cell DNA: qPCR, agarose gel electrophoresis
•	 Host cell RNA: agarose gel electrophoresis, RT-qPCR, fluorometric quantification
Process related
•	 Residual plasmid DNA: qPCR
•	 Residual benzonase: immunoassay
•	 Residual BSA: immunoassay
•	 Residual PEI: HPLC
•	 Residual antibiotic: immunoassay

Safety	

Sterility: direct inoculation, membrane filtration sterility test
Endotoxin: kinetic chromogenic assay (KCA)
Mycoplasma: qPCR, culture method, indicator cell culture method
Replication competent virus: qPCR, immunoassay, Southern blotting
Adventitious virus: qPCR, in vitro cell culture
Presence of viral oncogenes such as E1A and SV40: qPCR
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Research-grade GMP-like GMP-grade

Applications
Basic research, 
drug discovery, 
preclinical studies

Preclinical studies 
Preclinical studies, 
clinical studies, and 
commercialization

Production scales	 10 ug to several 100 mg 10 mg to 1 g per batch 10 mg to 5 g per batch

Turnaround	 1-8 days 1-3 months A few months to half a year

Quality system	 ISO9001 ISO9001 while adopting key 
features of GMP system

ICH quality guidelines for 
GMP manufacturing

Document deliverable	 COA upon request

1.	COA
2.	Manufacturing summary
3.	TSE/BSE statement upon 

request

1. COA
2. TSE/BSE statement
3. CTD documents
4. Others upon request
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QC Item Method GMP-like GMP-grade

Plasmid concentration UV spectrophotometry ≥500 ug/ml ≥500 ug/ml

Restriction digest Agarose gel electrophoresis Identical to expected 
restriction pattern

Identical to expected 
restriction pattern

Sanger sequencing Sanger sequencing of the entire 
plasmid

Identical to reference 
sequence

Identical to reference 
sequence

A260/A280 UV spectrophotometry 1.80-2.00 1.80-2.00

ccc plasmid DNA ratio EtBr stained agarose gel 
electrophoresis ≥80% ≥80%

Residual protein BCA or equivalent ≤2.00% ≤2.00%

Residual RNA Fluorescence analysis or 
equivalent ≤5.00% ≤5.00%

Residual host cell DNA Quantitative PCR or equivalent Report result ≤5.00%

Endotoxin Kinetic chromogenic assay ≤50 EU/ml ≤10 EU/ml

Sterility Direct innoculation No growth No growth
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Research-grade GMP-like GMP-grade

Applications
Basic research, 
drug discovery, 
preclinical studies

Preclinical studies 
Preclinical studies, 
clinical studies, 
and commercialization

Production 
scales

AAV 5x1010 to 1014 GC 5x1013 to 1017 GC per batch 1014 to 1017 GC per batch

Lentivirus >2.5x107 TU 109 to 1012 TU per batch 5x109 to 1012 TU per batch

Turnaround
AAV 10-50 days 4-5 months 6-12 months

Lentivirus 8-16 days 4-5 months 6-12 months

Quality system	 ISO9001 ISO9001 while adopting key 
features of GMP system

ICH quality guidelines for 
GMP manufacturing

QC and release tests	

Titer measurement, 
SDS-PAGE, 
endotoxin testing, 
mycoplasma detectection, 
etc. 

Depending on individual 
project needs

Full panel QC assays,            
analytical development upon
individual project needs
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Research-grade GMP-like

Applications Basic research, drug discovery, and preclinical 
studies 

Preclinical studies such as animal testing of drug 
safety and metabolism

Production scales mRNA: 0.1-10 mg 
LNP: 0.1-3 mg

mRNA: 0.01-5 g 
LNP: 3-20 mg

Turnaround

49-71 days
•	 Vector design & cloning: 26-36 days
•	 Plasmid production & linearization: 14-21 days
•	 IVT mRNA production: 14-21 days
•	 LNP encapsulation: 9-14 days

59-90 days
•	 Vector design & cloning: 31-41 days
•	 Plasmid production & linearization: 14-28 days
•	 IVT mRNA production: 14-28 days
•	 LNP encapsulation: 14-21 days

Quality system ISO9001 ISO9001 while adopting key features of GMP 
manufacturing
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Product Attribute  QC Assay

IVT DNA template

Concentration Spectrometry

Identity Gel electrophoresis, Sanger sequencing

Linearization Capillary gel electrophoresis

Residual host E. coli DNA qPCR

mRNA

Concentration UV-Vis spectrometry

Identity Capillary gel electrophoresis, reverse transcription 
followed by Sanger sequencing

Capping efficiency LC-MS, Capillary gel electrophoresis

PolyA tail integrity LC-MS, Capillary gel electrophoresis

Residual protein NanoOrange assay

Residual plasmid qPCR

dsRNA Dot blot

Endotoxin Kinetic chromogenic assay (KCA)

LNP
Encapsulation efficiency RiboGreen assay

Diameter, PDI, and Zeta potential Zetasizer 
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QC Item Method GMP-like GMP-grade

Plasmid concentration UV spectrophotometry ≥500 ug/ml ≥500 ug/ml

Restriction digest Agarose gel electrophoresis Identical to expected 
restriction pattern

Identical to expected 
restriction pattern

Sanger sequencing Sanger sequencing of the entire 
plasmid

Identical to reference 
sequence

Identical to reference 
sequence

A260/A280 UV spectrophotometry 1.80-2.00 1.80-2.00

ccc plasmid DNA ratio EtBr stained agarose gel 
electrophoresis ≥80% ≥80%

Residual protein BCA or equivalent ≤2.00% ≤2.00%

Residual RNA Fluorescence analysis or 
equivalent ≤5.00% ≤5.00%

Residual host cell DNA Quantitative PCR or equivalent Report result ≤5.00%

Endotoxin Kinetic chromogenic assay ≤50 EU/ml ≤10 EU/ml

Sterility Direct innoculation No growth No growth
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US Headquarters
VectorBuilder Inc. 
1010 W 35th Street, Suite 515
Chicago, IL 60609, USA
Tel: 800-517-2189 (9:00 am to 5:30 pm CST)
      +1 773-475-7751 (international)
Fax: 408-649-5280
Email: service@vectorbuilder.com (for general inquiry)

cdmo@vectorbuilder.com (for CDMO inquiry)
cro@vectorbuilder.com (for CRO inquiry)

Europe 
VectorBuilder GmbH
Martin-Behaim-Str. 15
63263 Neu-Isenburg, Germany
Tel: +49 (0) 6102-2486890 (9:00 am - 5:00 pm CEST)
Fax: +49 (0) 6102-2486891
Email: service@vectorbuilder.com (for general inquiry)

cdmo@vectorbuilder.com (for CDMO inquiry)
cro@vectorbuilder.com (for CRO inquiry)

Japan
VectorBuilder Japan, Inc.
2-12-16, Shin-Yokohama, Kouhoku-ku,
Yokohama, Kanagawa, 222-0033, Japan
Tel: +81-45-628-9207
Email: service-jp@vectorbuilder.com 

(for all inquiries including CDMO and CRO services)
cdmo-jp@vectorbuilder.com (for CDMO inquiry)

Kobe Biomedical Innovation Cluster Office
Kobe KIMEC Center Bldg. Rm 9H
1-5-2 Minatojima-Minami-machi, Chuo-ku,
Kobe, Hyogo, 650-0047, Japan
Tel: +81(0)78-945-9155

UK Contact
VectorBuilder Ltd.
Suite F1 Bush House, Edinburgh Technopole
Penicuik, EH26 0PH, United Kindom
Tel: +44 (0) 7448341295 (9:30 am - 5:30 pm BST)
Email: service@vectorbuilder.com (for general inquiry)

cdmo@vectorbuilder.com (for CDMO inquiry)
cro@vectorbuilder.com (for CRO inquiry)

Australia Contact
Tel: 1800-719-779 (9:00 am - 5:30 pm AEDT)
Email: service@vectorbuilder.com (for general inquiry)

cdmo@vectorbuilder.com (for CDMO inquiry)
cro@vectorbuilder.com (for CRO inquiry)

Singapore
Tel: +65 8030 2121 (9:00 am - 5:30pm Singapore time)
Email: service@vectorbuilder.com (for general inquiry)

cdmo@vectorbuilder.com (for CDMO inquiry)
cro@vectorbuilder.com (for CRO inquiry)

China (Mainland)
VectorBuilder China
Building D, 3rd Floor, 3 Juquan Road, Science City
Guangzhou, 510663, China
Tel: +86 20-28069042 (8:45 am - 5:45 pm China Time)
Email: service@vectorbuilder.cn (for general inquiry, Chinese)

cdmo@vectorbuilder.com (for CDMO inquiry)
cro@vectorbuilder.com (for CRO inquiry)

Korea Contact
Tel: +82-2-833-9631 (9:00 am to 5:30 pm Korea time)
Email: service-kr@vectorbuilder.com 

(for general inquiry, Korean)
cdmo@vectorbuilder.com (for CDMO inquiry)
cro@vectorbuilder.com (for CRO inquiry)

Israel Contact 
Tel:  + 34631 821 941 (10:00 am - 6:00 pm IDT)
Email: service@vectorbuilder.com (for general inquiry)

cdmo@vectorbuilder.com (for CDMO inquiry)
cro@vectorbuilder.com (for CRO inquiry)


