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3. Monitoring AAV transduction in real time 5. Validation of NanoLuc expression by imaging 9. Conclusions
Monitoring AAV2-NanoLuc transduction AAV2-NanolLuc transduction into U20S at different MOI We generated various AAV serotypes expressing NanoLuc
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« Kinetic analysis would enable the discrimination of AAV transduction rate * Signal strength of NanoLuc in the plate-based assay is correlated to signal
mediated by different engineered capsids variants. intensity observed by the luminescence images.
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Adeno-associated viruses (AAVs) have gained significant attention in the Lumit™ workflow _ 122
field of gene therapy due to their capacity for highly effective delivery of - %S ' —
therapeutic genes into human cells. Recombinant AAVs are made in pilitliiey e, £z ™ HumItT | ddPeR ‘Eﬂﬁﬁﬁ/
mammalian cell culture which produces three types of capsids: empty, rees oo essen [ §§ zz Intra-assay CV (%) | 1.3 43 5 1
partial, and full. Empty and partial capsids are considered impurities due Tirate ARV virus (D) Totalassay time - 1 Inter-assay CV (%) | 7.4 115 14.3
to their lack of vector genome (vg) and associated therapeutic benefit. _ o 0 20 40 60 8 100
There are multiple technologies to assess AAV capsid status and « Anti-AAV antibodies were purchased from Proger). o Percent Expected Full AAV (%)

« AAV reference standards were purchased from Vigene Biosciences. AAV6

impurities during AAV manufacturing, but most present challenges

: . . : : « ELISA kits were obtained from external sources.
including low sensitivity, high cost, and laborious workflow. Therefore, we
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developed a faster and easier method by combining droplet digital PCR _ . 2 < 50 Lumit™: | ddPCR ﬁﬂ;ﬁﬁ{
(ddPCR) and a nanoluciferase (NanoLuc)-based bioluminescent Comparison of Lumit™ and ELISA workflow and assay %é 201 niaassay OV % | 4.0 = q
|mmunoassa¥ technology (Lumit™) to quickly determine the.percentage requirements g - . Inter-assay CV (%) - o 146
of full AAV. With ddPCR, we were able to accurately determine the copy Lumit™ =TT
numbers of vector genome in samples. We then applied Lumit™ NUMbers of Steps 1 5 Percent Expected Full AAV (%)
Immunoassay technology and demonstrated that it can quantify intact _ & _ _ Lo0- AAV9
viral particle (vp) AAVs with high sensitivity and broad dynamic range. Assay time 60 min 100 min S
The robustness and reliability of both assays (ddPCR and Lumit™) in Assay temperature Room temperature 37°C §§ . Lumit™ | ddPCR ddPQﬁA/
combination enables the reproducible calculation of vg/vp ratio which Amount of virus 10 uL per well 100 pL per well =% ] eyt — — Lu;m?t
: : 37 . é - 0 . : :
equatgs to the percent of full AAV, particularly in erde samples. Our Signal stability after 90 min 30 min 5 - rter-assay OV (% — — —
_comt?lned methpd serves as a valuablg tool to provide measurement of substrate addition N
identity and purity in AAV viral production. 0 20 40 60 80 100
Percent Expected Full AAV (%)
Key features of ddPCR/Lumit™: Comparison of Lumit™ and ELISA performance OBSERVATIONS
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« Easy incorporation of Lumit™ workflow into existing ddPCR workflow S 107 aTmmg Y B e Lumit
« Quantifies percentage of full AAV from pure or crude samples z ..' 5 = ELISA « ddPCR/Lumit™ ratio shows improvement in both repeatability (3.7-
* Flexible format (96- or 384-well) 8 108 . ! _ 8.1%) and reproducibility (11.4-14.6%) when compared to
« Amenable to high throughput setting 5 .° -2 Lumit™ qPCR/ELISA ratio (4-24%, 11-36% respectively).
0 105
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= 0® (VP/mL)
- : . 31 MD.D.D.DD Dynamic Range | 1.9x107 to | 6.2x107to - - .
™ i . .
2. Ratiometric method ddPCR/Lumit™ to e 0 VPIL) o | s oo 7. Determination _of percent full AAV in cell
determine percent full of AAV 10° 107 10° 109 10% 101 10% 10% MDD 11x10" | 3.3x107 lysates and purification buffers
[Capsids] (VP/mL) (VP/mL)
Rationale | o | LOD = Limit of Detection - Full AAV reference standards were purchased from Vigene Biosciences.
ddPCR is widely used to quantify genomic titer which equates to the Detection of intact AAV6 MDD = Minimal Detectable Dose « Full AAV samples were spiked into storage buffer, cell lysate or
amount of full AAV. Lumit™ is used to determine viral titer which equates to . 4 | purification buffer.
the amount of total AAV virions. Lumit™  in conjunction with ddPCR, > 106 ,d'm ° ® Lumit . Percent measured full AAV were determined using ddPCR/Lumit™
provides an estimation of percentage of full AAV in a given sample. < XS -3 = ELISA ratio.
Precision of both methods enables reliable estimation of AAV content ratio. e 1o o , o « Adash line is percent full AAV determined by TEM.
o o
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- . ddPCR _Precisedata _  Reliable s B i B (VP/mL) 5.6x101 2.2x10%° > 7 - TEM S
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i . W I, e s i * Both ddPCR and Lumit™ methods can tolerate matrix effects, and are
Slngle step 3 steps 106 107 108 10° 1010 101! 1012 1013 7 7
(60 min) 1. DNase treatment (45 min) [Capsids] (VP/mL) (VP/mL) suitable for unpurified, in-process samples.
l * ddPCR/Lumit™ method can be used in the enrichment process of full AAV
. : . OBSERVATIONS irion rin rification.
2. Lysis with Proteinase K (15 min) virions during purificatio
It ™ ° I . . . . g 5 g g . 0ng
Lumlt_ g2l [0 l Linear dynamic range of ELISA s limited.  ddPCR/Lumit™ method can be applied to optimize transfection conditions
completed during the 2- o . . : : :
hour PCR run S EEGR @Al « Lumit™ offers 3 — 4 orders of magnitude in dynamic range. to increase full AAV populations.
: -4 hr
: 5. Applying Lumit™ to improve AAV :
3. Lumit™ [mmunoassay PRIYING P 8. Conclusions
production workflow
AAV production workflow We have developed a luminescent signal based homogeneous

Plasmid Cell Plasmid Viral Vector Viral Vector Viral Vector Immunoassay platform (Lumit™) to accurately quantify intact AAV virions.
( Development Expansion Transfection Production Purification Formulation The precision of Lumit™ enables the development of an improved ratio

metric method (ddPCR/Lumit™) to calculate percent of full AAV in pure or
crude samples.

Purification of AAV2-GFP

Optimization of AAV2-GFP Affinity resin

production in HEK293 cells
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 Lumit™ Immunoassays are rapid (60 min).

Lumit™ Immunoassay technology can detect intact AAV capsids. In 10**g 1013 B
short, an antibody against a specific rAAV serotype is separately labeled ~ ] ’_ET « A standard luminometer is needed for detection.
. . . . - . 2 € . n | T

with LgBIT and SmBIT. The presence of intact rAAV virion bridges the £ ond 3 10 . ddPCR and Lumit™ combination is 4-5hr procedure.

labeled BiIT antibodies and facilitates complementation to reconstitute > 3 < N

functional luciferase. Addition of substrate produces luminescent signal ) v 101 « Both ddPCR and Lumit™ methods are high throughput compatible.
which Is proportional to the amount of rAAV. %10” % 1010 « ddPCR and Lumit™ are compatible with viral storage buffer, chemical

. O, O, lysis buffer, and purification buffers.
Assay components:
 AAV standard 109 — 109 I I  ddPCR and Lumit™ can be used to improve full AAV yield throughout
* 0-AAV-LgBIT SISO & P So® AAV production process.
. PR A PR A O FE T PR
° - - NN 2N
. Su’?npi\:ﬁms,&nszg Buffer Bl Transfection reagent A @60\6@\«;0\0 Q®
. y _ PPN If Interested:
- Lumit™ Detection Substrate == Transfection reagent B &Y
O & 1. Contact tailoredsolutions@promega.com for custom Lumit™ [abeling
. TM _ BSER_VAT'ONS _ _ - and assay development services

Key features of Lumit™ Immunoassays: - Lumit™ can detect intact AAV in cell lysate and throughout purification | | -

« Easy and fast (single step protocol and 60 min assay) process. 2. Learn more about Promega’s DIY Ll_JmltT“" Labeling I_<|t |

« High sensitivity (detection of low viral titer) https://www.promega.com/products/immunoassay-elisa/lumit-

« Broad dynamic range (3 — 4 logs) « Lumit™ can be used to screen transfection reagents and to optimize Immunoassays/lumit-immunoassay-labeling-kit-and-detection-

» Flexible format (96- or 384-well) transfection conditions. reagents/?catNum=VB2500

« Homogenous and high throughput compatible
 Lumit™ can be used to optimize purification steps to improve yields.
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