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is that many analytical tools are required for this testing. This requires significant capital investment, training, and space, which means more of the precious |
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characterizin d TP | of th . h - ATM d f h h . h At f E IS AAV9-CMV-GFP T .. scAAVY-hSvn-GFP CE-SDS and CE-SDS Plus (see our other poster!)
g and monitoring several of these CQAs. Among CE instruments, the Maurice™ CE system stands out for the comprehensive characterization o > = 25 s
: : : : : : g 15| S °
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MATERIALS Reagent Vendor Part Number Sl Relative Migration Time Relative Migration Time :
Instrument: MauriceFlex™ (ProteinSimple), clEF, Turbo CE-SDS, and Flex ?:;snpiﬁggrreduced ngo%‘gs Table 3. Impurity analysis of AAV9 samples.
cartridges (Figure 1). CHAPS hydrate 9426 Figure 3. Measuring AAV capsid ratios and impurities in different AAV9 samples with Maurice Turbo CE-SDS. (A) Five AAV samples with different
Samples: AAVO particles (Virovek) at 2 X 1022 VP/mL, LVV particles (Takara) Dithiothreitol (DTT) SIGMA D0632 inserts were analyzed with Turbo CE-SDS and analyzed for capsid protein ratio and impurities. (B) Zoom-in to show impurities and AAV genomes.
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MWCO (Milipore UFC500396), and method-specific reagents listed below Pharmalyte 5.8 y 17-0453-01
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Imaged clEF Analysis of AAV capsid proteins 0 : . o .
To 5 pL AAV (2 x 103 GC/mL), 1 pL of 160 mM DTT and 7 pL DMSO are added are mixed. The mixture is then heated at 70°C for 10 minutes to denature Figure 1. MauriceFlex™ ool AAV3 £ M S oo
the sample. The denatured sample is then cooled down to room temperature and kept at room temperature prior to analysis. The final IEF sample instrument and cartridges. } 6.86 M‘JJJUL\N%M g e
solution contains 50% formamide, 0.35% methylcellulose, 2% Pharmalyte 3-10, 2% Pharmalyte 5-8, and pl markers 5.85 and 8.40. Denatured AAVs were 37C 8 Days 100000
focused at 1.5 kV for 1 minute, then at 3 kV for 12 minutes and imaged using native fluorescence (20 — 80 second exposures). s AAVA A/\J\ 6.94 = A AA  scubas oo-""".
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Imaged clEF Analysis of LVV capsid proteins oo AAVS 6.62 : X 10411 VP/mL
LVV was inactivated in 0.5% Triton X-100 reduced at room temperature for 20 min. The inactivated LVV is denatured at 95C for 10 min in 16 mM DTT, 1% DOWNLOAD THE CONTENT é 0 VAN
CHAPS and 0.5% ASB-14. The denatured LVV is diluted by clEF master mix by 15 times to prepare the final sample solution. The final sample solution sl AAVG o2 C Averagedpl 5.63 5.6 6.64 E Method: Platform iclEF AAV method
contains 9 M urea, 10% CHAPS, 4 mM DTT, 0.25% Triton X-100 reduced , 0.01% ASB-14, 0.35% methylcellulose, 4% Pharmalyte 3-10 and pl markers 4.65 ) A/\AJ\\ ' w0 s 1008
and 9.50. The focusing time is 1.5 kV for 1 min, then 3 kV for 8 min. The samples were imaged using native fluorescence (10 — 80 second exposure time). v N/\/\A_/\ ) .
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Turbo CE-SDS Analysis of AAV capsid proteins i i
Cold acetone (4X the sample volume) was added to 20 pL of the AAV sample and briefly vortexed. The sample was kept at -20 °C for an hour, followed by se0)  AAVI ,/\M 6.77 2
centrifugation at room temperature for 10 minutes at 15000 xg to pellet the proteins. The supernatant was removed carefully, and the precipitate was o: = = = = : = )
allowed to dry for 5 minutes. The precipitate was dissolved in the same volume of CE-SDS PLUS buffer as the AAV sample (20 uL) and vortexed. For ol : . - _ I
denaturation, 0.7 M B-mercaptoethanol (B-ME) was added to the buffer first, and then incubated at 70 °C for 10 minutes. The sample was then cooled on S ——

ice for 5 minutes and spun down with a microcentrifuge before addition of distilled water up to 100 pL final for Turbo CE-SDS. For analysis with Turbo CE- R ey Rp mp e

SDS, samples were injected for 8 seconds at 3500 V and separated for 8 minutes at 4200 V. All data were analyzed with Compass for iCE software. Figure 4. Imaged clEF AAV Capsid Protein Method. (A) AAVs 1-9 were denatured prior to analysis by iclEF with native fluorescence detection (20s exposure). The averaged pl was determined from 3

injections of each AAV sample. (B) AAV8 (4.7 x101! VP/mL) was incubated at 37 °C prior to analysis. (C) Quantitation of AAV8 averaged pl (top panel) and %PA changes over time (bar graph). (D) AAV9 was
denatured and then serially diluted two-fold from ~ 6 x 10! VP/mL to 6 x 101° VP/mL prior to analysis in triplicate on Maurice. A strong linear relationship was observed, with R?> 0.99. (E) Evaluation of
iclEF method for adherence to the principals of green/white chemistry standards, receiving an 89.7% rating. See Wu and Heger, Green Analytical Chemistry 3 (2022), 100027 for more details.

CE-SDS PLUS Analysis of LVV capsid proteins

LVV particles (1.1E+10 TU/mL) were heat inactivated at 95°C for 2 minutes. After inactivation, the sample was kept on ice for immediate use or at -80°C
for later use. For protein extraction, cold acetone precipitation was used as described above except for dissolving the pellet in 2% SDS containing 200mM
bicine (pH 5.5).

MAURICEFLEX™ clEF FRACTIONATION OF AAV CAPSID PROTEINS
A B C

RESULTS ) . o .
[\ I T=0 j\k - &jl{\
CHARACTERIZATION OF LENTIVIRAL CAPSID PROTEINS | B S o -
3 . g Main*
2 T=10min g 300
351 gwmu o 2000 22‘000
LVV 5 ‘on Lkrd.ﬁﬁ Peak! Mkl 50 = § i 1000
10,000 LVV émou . D
Blank . Blank £ | T=20min A
3 \ 23 . ’ A 2,000 3,000 Acidic
T | || | | . 2,000
- 9 \ _ 19 8.000 IR/ WRRVAS & W’\//\me e | T = 30min i L «ooz o - /M\M | )
1; 5 58 5 65 ol 7 = 8 0 500 1,000 1,500 2000 4 5 6 " 7 8
g | - 15 *10s exposure used vs 60s for Basic/Acidic
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9 * Turbo CE-SDS provides AAV/LVV capsid protein ratio and purity analysis in under 6min per sample.
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Relative Migration Time * Imaged clEF is a powerful stability-indicating identity assay for viral capsid proteins.
Figure 2. Analysis of LVV by CE-SDS and iclEF. LVV (1 x 10° TU/mL) was analyzed as described in the methods and compared to a blank by (A) CE-SDS Plus and (B) iclEF. Both methods « MariceFlex™ f . . I for d h .. fch . b d oth hni
offer rapid and unique fingerprints of the LVV capsid proteins. ariceriex ractionation allows tor downstream characterization ot C arge variants Y Mass spectrometry and other tec niques.
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