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Introduction

Recombinant adenoviruses have tremendous potential in both research and therapeutic applications.
There are numerous advantages they provide when introducing genetic material into host cells. The
permissive host cell range is very wide. The virus has been used to infect many mammalian cell types
(both replicative and non-replicative) for high expression of the recombinant protein. Recombinant
adenoviruses are especially useful for gene transfer and protein expression in cell lines that have low
transfection efficiency with liposome. After entering cells, the virus remains epichromosomal (i.e.
does not integrate into the host chromosome so does not activate or inactivate host genes). Recently,
recombinant adenoviruses have been used to deliver RNAI into cells.

HEK 293 cells or their variants are used as host cells for viral amplification. Recombinant
adenoviruses can be grown at high titer (10%° VP (viral particles)/mL, which can be concentrated up to
10" VP/mL) and purified by Cell Biolabs ViraBind™ Adenoviral Purification Kit or traditional CsClI
ultracentrifugation.

A particular challenge in the delivery of a gene by a viral vector is the accurate measurement of virus
titer. Traditionally, infectivity particles are measured in culture by a plaque-forming unit assay (PFU)
that scores the number of viral plaques as a function of dilution. Others utilize antibodies that
recognize adenovirus hexon proteins by immunohistochemistry staining or FACS analysis. These
methods are time-consuming, require a long infection period, and suffer from a high degree of inter-
assay variability and are affected by virus-cell interactions. For highly purified virus samples, an
optical absorbance at 260 nm has been used to estimate the total number of virus particles. However,
this method cannot be used in an unpurified viral supernatant, because some of the components it
contains can contributes to the optical absorbance of 260 nm.

Cell Biolabs’ proprietary QuickTiter™ Adenoviral Quantitation Kit does not involve cell infection;
instead, it specifically measures the viral nucleic acid content of purified viruses or unpurified viral
supernatant sample (See Test Principle). Especially for unpurified viral supernatant, the kit is very
useful for determining the supernatant titer before the purification step. The Kit has detection
sensitivity limit of 1 X 10° VP or 1 X 10%*° VP/mL when 100 pL of adenoviral supernatant is used in
the assay, which is sufficient for mid or high-titer adenovirus sample. The entire procedure takes about
45 to 60 minutes. Each kit provides sufficient quantities to perform up to 20 tests for viral samples and
controls.

QuickTiter™ Adenoviral Quantitation Kit provides an efficient system for rapid quantitation of
adenovirus titer for both viral supernatant and purified virus.

Assay Principle
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How QuickTiter™ Kit Works*

1. Viral Stock

Protein RNA DNA Virus

2. Nuclei Acid Digestion I

Protein

2. Virus Capture

3. Protein Denaturation &
Viral Genome Release

Denatured Proteins

Viral Nuclei Acid

4. Quantitation I

Fluorescence

Denatured Proteins Viral Nuclei Acid

* QuickTiter™ Method: patent pending

Related Products
1. AD-100: 293AD Cell Line
2. AD-200: ViraDuctin™ Adenovirus Transduction Reagent
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VPK-099: ViraBind™ Adenovirus Miniprep Kit

VPK-109: QuickTiter™ Adenovirus Titer Immunoassay Kit
VPK-110: QuickTiter™ Adenovirus Titer ELISA Kit
VPK-111: Rapid RCA Assay Kit

VPK-252: RAPAd® CMV Adenoviral Expression System

Kit Components (shipped on blue ice)

I S o

QuickTiter™ Solution A (Part No. 40020): One tube — 200 pL.

QuickTiter™ Adenovirus Capture Solution (Part No. 40021): One tube — 1.0 mL.
QuickTiter™ Solution B (10X) (Part No. 40022): Two tubes — 1.8 mL each.
QuickTiter™ Solution C (2X) (Part No. 40023): Two tubes — 1.5 mL each
CyQuant® GR Dye (400X) (Part No. 105101): One tube — 50 pL.

QuickTiter™ Adenovirus DNA Standard (Part No. 40025): One tube — 500uL containing 100
pg/mL Adenovirus DNA Standard

Materials Not Supplied

A R A

Recombinant adenovirus of interest: purified or unpurified high-titer virus supernatant
HEK 293 cells and cell culture growth medium

Cell culture centrifuge

0.45 um filter

1X PBS containing 10 mM MgClz, 1 mM CacCl,

1X TE (10 mM Tris, pH 7.5, 1 mM EDTA)

Fluorescence Plate Reader

Storage

Store all kit components at 4°C.

Safety Considerations

Remember that you will be working with samples containing infectious virus. Follow the
recommended NIH guidelines for all materials containing BSL-2 organisms.

Preparation of Reagents

1X QuickTiter™ Solution B: Prepare a 1X QuickTiter™ Solution B by diluting the provided 10X
stock 1:10 in deionized water. Store the diluted solution at room temperature.

1X QuickTiter™ Solution C: Prepare a 1X QuickTiter™ Solution C by diluting the provided 2X
stock 1:2 in deionized water. Store the diluted solution at room temperature.
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1X CyQuant® GR Dye: Estimate the amount of 1X CyQuant® GR Dye needed based on the
number of assays including adenovirus DNA standard samples. Immediately before use, prepare a
1X CyQuant® GR Dye by diluting the provided 400X stock 1:400 in 1X TE. For best results, the
diluted solution should be used within 2 hrs of its preparation.

Preparation of Standard Curve

1.

To create adenovirus DNA standards from 100 pg/mL, 50 pg/mL, 25 pg/mL, 12.5 pg/mL,... 0
pg/mL (1:2 serial dilution), label nine microcentrifuge tubes #1 to #9.

Add 20 pL of 1X QuickTiter™ Solution C to tube #2 to #9, transfer 20 pyL of 100 pg/mL
QuickTiter™ Adenovirus DNA Standard to tube #1 and #2. Mix tube #2 well, transfer 20 uL of the
mixture (50 pg/mL) to the next tube. Repeat the steps through tube #8 and use tube #9 as a blank.

Transfer 5 puL of each dilution including blank to a microtiter plate suitable for fluorometer. Add
95 pL of 1X CyQuant® GR Dye to each of the wells containing the 5 uL sample. Read the plate
with a fluorescence plate reader using a 480/520 nm filter set.

Harvesting Infected Cell Lysate

The following procedure is suggested for a T75 flask and may be optimized to suit individual needs.

1.

Use HEK 293 cells that have been passaged regularly 2-3 times prior to the infection. Culture
these cells until the monolayer is 90-100% confluent.

Replace the cell culture media with new growth media, 15 mL per flask. Next, the adenovirus is
added to the culture. Either crude or purified viral stock can be used. A multiplicity of 10 PFU
(plague forming units) per cell is desired.

After 24 hr, some cells should be floating. Add 10 mL growth media to the culture flask and allow
the viruses to expand for another 24 hrs. When all the cells are floating, gently shake the culture
flask several times and harvest all media, including cells, in a sterile tube.

Release the adenoviruses from the cells with three freeze/thaw cycles. Centrifuge at 3000 rpm for
10 minutes to pellet the cell debris. Discard the pellet and save supernatant. If a large amount of
cell debris is still visible, centrifuge the supernatant again.

The viral supernatant can be stored at -80°C or immediately used in the titration step.

Assay Protocol

1.

When unpurified viral supernatant is used, the supernatant is clarified by passing it through a 0.45
pm sterile filter before proceed the next step.

Add viral sample (1 to 100 pL) to a 1.5 mL microcentrifuge tube and adjust the final volume to 1
mL with 1X PBS containing 10 mM MgCl2, 1 mM CacCls.

Note: A proper negative control MUST be included. For purified viral sample, use the same
volume of buffer solution that viruses are stored. For unpurified viral supernatant, use the same
volume of uninfected 293 cell lysate supernatant that has been through three freeze/thaw cycles.

Add 10 pl of QuickTiter™ Solution A to the assay tube and mix by inverting the tube several

times. Incubate at 37°C for 30 minutes.
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Mix the QuickTiter™ Adenovirus Capture Solution by vortexing for 10 seconds. Quickly transfer
40 pL of the bead capture solution to the assay tube containing the viral sample. Incubate at room
temperature for 10 min on an orbital shaker.

Spin down the beads at 2000X g for 30 seconds. Discard the supernatant and wash the beads with
750 pL of 1X QuickTiter™ Solution B. Mix by inverting the tube several times, spin down the
beads and discard the supernatant.

Repeat the wash step once and aspirate the final wash. To remove the last bit of liquid, centrifuge
the tube again at 2000X g for 30 seconds, and remove remaining supernatant with a small-bore
pipette tip to avoid the beads.

. Add 20 pL of 1X QuickTiter™ Solution C, mix with the beads by vortexing for 10 seconds, spin
down the beads at 120009 for 30 seconds.

. Transfer 5 pL supernatant to a microtiter plate suitable for fluorometer. Add 95 pL of freshly
prepared 1X CyQuant® GR Dye to well(s) containing the 5 pL supernatant. Read the plate with a
fluorescence plate reader using a 480/520 nm filter set.

Calculate adenovirus virus titer based on the standard curve.

Example of Results

The following figures demonstrate typical quantitation results. One should use the data below for
reference only. This data should not be used to interpret actual results.
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Figure 1: Adenovirus DNA Standard Curve. The QuickTiter™ Adenovirus DNA Standard was
diluted as described in the above instructions. Fluorescence measurement was performed on
SpectraMax Gemini XS Fluorometer (Molecular Device) with a 485/538 nm filter set and 530 nm
cutoff.

Calculation of Adenovirus Titer (VP/mL)

1. Determine Viral DNA amount:

1) Calculate Net RFU (Relative Fluorescence Unit):
Net RFU = RFU (viral sample) — RFU (negative control corresponding to viral sample)

2) Use the standard curve to determine the viral DNA amount of each unknown sample.
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2. Calculate Viral Titer:
The average genome size of an adenovirus is 40 kbp, therefore,
1 ng adenoviral DNA = (1x10°) g / (40,000 bp x 660 g/bp) X 6 x 1023 = 2.3 x 10’ VP
Virus Titer (VP/mL) = Amount of adenoviral ds DNA (ng) X 2.3 x 10’ VP X (20 uL/5 pL)
Viral sample volume (mL)
Virus Titer (VP/mL) = Amount of adenoviral ds DNA (ng) X 9.2 x 10” VP/ng
Viral sample volume (mL)

Examples of Ad-p Gal Titer Quantitation:

Method: HEK 293 cells were infected with Ad-B Gal at 20 MOI for 48 hrs. After three
freeze/thaw cycles to release ad-f Gal viruses from infected cells, 20 mL of viral supernatant
was collected and filtered through a 0.45 um sterile filter. Ad-B Gal was further purified using
our ViraBind™ Kit or CsCl, ultracentrifugation. The adenovirus titers were determined as
described in assay instructions.

Sample #1: Ad-f Gal Viral Supernatant: 100 yL was used
Average Net RFU = 165.7 — 22.3 = 143.4 or 51 ng of viral DNA
Virus Titer (VP/mL) =51 (ng) X 9.2 x 10" VP/ng = 4.7 X 10*° VP/mL

0.1mL
Sample #2: Purified Ad-B Gal (ViraBind™ Kit): 50 yL was used
Average RFU =529.4 — 3.7 = 525.7 or 197 ng viral DNA
Virus Titer (VP/mL) = 197 (ng) X 9.2 x 10’ VP/ng = 3.6 X 10! VP/mL

0.05 mL

Sample #3: Purified Ad-f Gal (CsClp): 2 yL was used
Average RFU = 64 — 4.0 = 60 or 22 ng viral DNA
Virus Titer (VP/mL) = 22 (ng) X 9.2 x 10’ VP/ng = 1.0 X 102 VP/mL
0.002 mL

References

1. Wu N and Ataai M. M (2000) Curr Opin Biotechnol. 11(2):205-8.

2. Mizuguchi et al., (2001) Advanced Drug Delivery Reviews 52:165-176.
3. Vorburger, S. A. and Hunt, K. K. (2002) Oncologist 7:46-59.

Recent Product Citations

1. Stone, A.V. et al. (2020). Role of the Hypoxia-Inducible Factor Pathway in Normal and
Osteoarthritic Meniscus and in Mice after Destabilization of the Medial Meniscus. Cartilage. doi:
10.1177/1947603520958143.

2. Hossain, E. et al. (2020). Advantages of Using Paclitaxel in Combination with Oncolytic
Adenovirus Utilizing RNA Destabilization Mechanism. Cancers (Basel). 12(5). pii: E1210. doi:

10.3390/cancers12051210.
7 A
CELL BIOLABS, INC.




10.

11.

12.

13.

14.

15.

16.

17.

Habiba, U. et al. (2020). Cisplatin Relocalizes RNA Binding Protein HUR and Enhances the
Oncolytic Activity of E4orf6 Deleted Adenovirus. Cancers. 12:809. doi:
10.3390/cancers120408009.

Oser, M.G. et al. (2019). The KDM5A/RBP2 histone demethylase represses NOTCH signaling to
sustain neuroendocrine differentiation and promote small cell lung cancer tumorigenesis. Genes
Dev. doi: 10.1101/gad.328336.119.

Yanagawa-Matsuda, A. et al. (2019). Oncolytic potential of an E4-deficient adenovirus that can
recognize the stabilization of AU-rich element containing mRNA in cancer cells. Oncol Rep.
41(2):954-960. doi: 10.3892/0r.2018.6865.

Yan, Y. et al. (2016). HIV-1 Vpr increases HCV replication through VprBP in cell culture. Virus
Res. doi: 10.1016/j.virusres.2016.07.007.

Xie, Y. etal. (2016). A recombinant adenovirus expressing P12A and 3C protein of the type O
foot-and-mouth disease virus stimulates systemic and mucosal immune responses in mice. BioMed
Res Int. doi:10.1155/2016/7849203.

Ran, L. et al. (2016). Delivery of oncolytic adenovirus into the nucleus of tumorigenic cells by
tumor microparticles for virotherapy. Biomaterials. 89:56-66.

Nuche-Berenguer, B. et al. (2016). The p21-activated kinase, PAK2, is important in the activation
of numerous pancreatic acinar cell signaling Cascades and in the onset of early pancreatitis events.
Biochim Biophys Acta. doi: 10.1016/j.bbadis.2016.02.008.

Nuche-Berenguer, B. et al. (2015). Elucidation of the roles of the Src Kinases in pancreatic acinar
cell signaling. J Cell Biochem. 116:22-36.

Sanchez-Lugo, Y. E. et al. (2014). CXCL10/XCL1 fusokine elicits in vitro and in vivo
chemotaxis. Biotechnol Lett. doi:10.1007/s10529-014-1746-4.

Smith, M. et al. (2010). PRDM1/Blimp-1 controls effector cytokine production in human NK cells.
J. Immunol. 185:6058-6067.

Reiter, C.E.N. et al. (2010). Green tea polyphenol epigallocatechin gallate reduces endothelin-1
expression and secretion in vascular endothelial cells: roles for AMP-activated protein kinase, Akt,
and FOXOL1. Endocrinology 151:103-114.

Sen, P. et al. (2010). Zinc modulates the interaction of protein C and activated protein C with
endothelial cell protein C receptor. J. Biol. Chem. 285:20410-20420.

Kang, S-H. et al. (2008). Roles of ERK and NFkB in interleukin-8 expression in response to heat
shock protein 22 in vascular smooth muscle cells. Korean J. Physiol. Pharmacol. 12:171-176.
Rho, M. et al. (2007). Sensitization of vascular smooth muscle cell to TNF-alpha-mediated death in
the presence of palmitate. Toxicology and Applied Pharmacology 220(3):311-319.

Bian, D. et al. (2006). The G12/13-RhoA signaling pathway contributes to efficient
lysophosphatidic acid-stimulated cell migration. Oncogene 25:2234-2244.

License Information

This product is provided under an intellectual property license from Life Technologies Corporation.
The purchase of this product conveys to the buyer the non-transferable right to use the purchased
product and components of the product only in research conducted by the buyer (whether the buyer is
an academic or for-profit entity). The sale of this product is expressly conditioned on the buyer not
using the product or its components, or any materials made using the product or its components, in any
activity to generate revenue, which may include, but is not limited to use of the product or its
components: (i) in manufacturing; (ii) to provide a service, information, or data in return for payment;
(i) for therapeutic, diagnostic or prophylactic purposes; or (iv) for resale, regardless of whether they
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are resold for use in research. For information on purchasing a license to this product for purposes
other than as described above, contact Life Technologies Corporation, 5791 Van Allen Way, Carlsbhad
CA 92008 USA or outlicensing@lifetech.com.

Warranty

These products are warranted to perform as described in their labeling and in Cell Biolabs literature when used in
accordance with their instructions. THERE ARE NO WARRANTIES THAT EXTEND BEYOND THIS EXPRESSED
WARRANTY AND CELL BIOLABS DISCLAIMS ANY IMPLIED WARRANTY OF MERCHANTABILITY OR
WARRANTY OF FITNESS FOR PARTICULAR PURPOSE. CELL BIOLABS’ sole obligation and purchaser’s
exclusive remedy for breach of this warranty shall be, at the option of CELL BIOLABS, to repair or replace the products.
In no event shall CELL BIOLABS be liable for any proximate, incidental or consequential damages in connection with the
products.

Contact Information
Cell Biolabs, Inc.
5628 Copley Drive
San Diego, CA 92111
Worldwide: +1 858 271-6500
USA Toll-Free: 1-888-CBL-0505
E-mail: tech@cellbiolabs.com
www.cellbiolabs.com

©2004-2023: Cell Biolabs, Inc. - All rights reserved. No part of these works may be reproduced in any form without
permissions in writing.
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