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Introduction Results and Discussion

High-resolution size exclusion chromatography (SEC) is a Fast Separation
powerful tool for determining the aggregation of viral vectors

and LNPs, a critical quality attribute, to ensure safety and purity. AAVO sample were run on a 4.6x150mm AdvanceBio SEC 500A
shorter length column and showed baseline separation with shorter
Here we demonstrate two new AdvanceBio SEC columns runtime (<6min) at different flow rates.

designed specifically for analyzing adeno-associated viruses

. . . . LU .
(AAV) and virus-like particles (VLP) aggregate, respectively. .
61 Re-204 0.15mL/min
The new columns use small particles with a size of 2.7 ym for '
fast mass transfer, with pore sizes tuned to include the 4 :
different classes of viral vectors and provide robust baseline .| Rs- 264 0.25mL/min
separations of aggregates from their respective monomer 5
peaks. Rs 223 0.35mL/min
Experimental Details or—  ~  °
I 1290 Infinity Il Bio LC system with binary high- 10 2 46 8 10 12 14
nstrument | sheed pump Run to Run Reproducibility
»Agilent AdvanceBio SEC 500 A, 2.7 pm, 4.6 x The columns showed excellent injection to injection reproducibility,
300 mm (p/n PL1580-5325) , ,
« Agilent AdvanceBio SEC 1000 A, 2.7 um, 4.6 x with RSD for all metrics < 1% (data shown below for HPV-16).
Column 300 mm, (p/n PL1580-5302) LU Overlay of 5 replicates Monomer
*Agilent AdvanceBio SEC 500 A, 2.7 um, 4.6 x 100
150 mm (p/n PL1580-3325)
Mobile 80 Higher order aggregates
Phase 50 mM phosphate buffer, 400 mM NaCl, pH 7.2 60 |
- Dimer
Flow rate 0.35mL/min 40
*Recombinant human papilloma virus type 16 20
L1 protein (HPV-16) VLP, T mg/mL, ~50 nm
diameter Injection to Injection Reproducibility
Samples | « AAV (full capsid) reference standards HPV Type16, 4.6 x 300 mm AdvanceBio SEC 1000A
AAVT 3.42 x 101 GC/mL  AAV2 1.27 x 1013 GC/mL Rt . . _ Tailing
AAV5 2.6 x 1011 GC/mL  AAV6 4.1 x1011GC/mL Monomer  ° HMW % Monomer Resolution -
AAV8 3.53 x 101" GC/mL AAV9 6.07 x 10" GC/mL Avg 8.99 26.93 73.06 163 112
Detect] 1260 Infinity Il fluorescence detector (FLD), S;C;ggv 0620 01'3/2 0(')1/9 06?/1 01'31
CIECtON | )ex = 280 nm , Aem = 348 nm ° ° ° ° 2 2

Column Lot to Lot Reproducibility

Results and Discussion . :
The columns also showed excellent reproducibility when comparing

Chromatographic separation of VLP sample & Forced across columns packed with four production batches of SEC particles.

Degradation Study r NAV 7 Mornomer Lot#1
] AAV 9 Aggregate
HPV-16 showed well resolved monomer and aggregate peaks Lé’ :
on the 4.6 x 300 mm AdvanceBio SEC 1000A column (Left). % A Lot
Thermal forced aggregation experiments of HPV-16 showed
good resolution of the monomer vs aggregate species, with the Lg K Lot#3
expected trend of increasing aggregation with increased _
LU thermal strasg {iR\gh$)Control -
271% a0 A 45°C-30min g K Lot#4
304 . 72.9% . .
" High Molecular Monomer 0 A 45°C-60min 5 > ) 5 3 0 > A mn
1 weight aggregates T
20 o0 Batch to Batch Column Reproducibility
Rs 1.63 AAV9, 4.6 x 300 mm AdvanceBio SEC 500 A
20 10 Different Total Peak . Recovery
. batches of Rt Monomer Area Resolution based on no
; —T T ' _ column column
2 4 6 8 10 12 14
S8 9 emn Avg 8.14 156.33 3.27 99%
The columns also showed compatability with a light scattering Std Dev 0.11 537 0.18 0.03
and ESI-MS detection where low background signal is critical %RSD 1% 3% 5% 3%

(data not shown).



Results and Discussion

Chromatographic separation of different AAV serotypes

5 pL samples of six different AAV serotypes were injected onto the 4.6 x 300 mm Agilent AdvanceBio SEC 500A column.The
results are shown below at expanded scale (left) and full scale (right), showing excellent baseline separation between AAV
aggregates and its monomer for every AAV serotype tested.
Aggregate Monomer AAV 1

Rs 2/_62/\/\J L"AJ\W’V LU 41% Aggregate /\959% Monomer AAV ’I
“l.v
Rs z'w M2 1.4% Aggregate Jk98.6% Monomer AAV 2

Rs 2.57 AAV 5 -
M W 0.9% Aggregate /\991 % Monomer AAV 5
Rs 2.35 _ -
,\_\,_M_./\/“\/\—) AAV 6 11% Aggregate N8.9/o Monomer AAV 6

Rs 2.89 |

/:/3\1\;/\‘} AAVE 1.1% Aggregate K98.9% Monomer AAV 8
s 3.

— ‘M AAV 9 1.2% Aggregate K 98.8% Monomer AAV 9

2 4 6 8 10 12 14 min 2 4 6 8 10 19 T4 min

Robustness

To evaluate the robustness of the new columns, we ran 1000 sequential injections on a new 4.6 x 300 mm AdvanceBio SEC
500A column, following a repeating cycle of 49 injections of sample matrix ((49x 1TXPBS+0.01%F-68) followed by 1 injection of
AAV9 sample. Data below show AAV9 before and after 1000 injections (A), with tabulated results, where resolution is between
the monomer and aggregate peak. Also shown is the RT, resolution and tailing factor over the course of the experiment.

ﬁg AAVO 18t inj Performance Robustness . 9.00 AAV9 Injection Rt (min)
‘ (2ul) AAV9, 4.6 x 300 mm AdvanceBio SEC 500A gop Tttt
49 Total | 7.00
2.5 Monomer % % Peak
AAV9 . . 6.00
e RT (min) |Aggregate| Monomer |Resolution| area o Resolution
. ° o o ® o LI ]
35 AAvg(;SSO N Inj 1 8.1 1.1 98.9 33 | 655 [ 400 .. Tailing Factor
25 15’30 8.1 1.2 98.8 33 586 | 300
15 9 4 6 3 10 12 14min 200 0 200 400 . 600 800 1000
total injections
. . . 1.00
Comparison with Competitor Columns oo

AAV & VLP samples were also tested on 4.6 x 300 mm SEC columns from different vendors and showed higher resolution and
recovery on AdvanceBio SEC columns

28.2%
AAV 9 .

- LU Rs HPV-16 Aggregates AdvanceBio SEC
230 12% Aggregate AdvanceBio SEC 186 1.63 2.7 um, 1000A
6 A J L 2.7um, 500A ¢
4 HPV-16 Monomer
2 ~3 4 5 6 7 8 9 10

400 g 7 8 9 1011 -

8 :
6 | 1.3%Aggregate L Competitor A 28
= . 3.0 um 700A LU Rs 097 17.9% Competitor A
2 4 3 4 5 6 7 8 9 10 1004 HPV-16 3.0 um, 1000A
/ i 80 Aggregates
5 0.6% Aggregate L 2R185 Competitor B 60 HPV-16 Monomer
31 ~ ‘ 2.5 um, 450A 40 =56 7 8 9 1011 i
10 3 4 5 6 7 8 9 10 20 AV A

2 4 6 8 10 12 14min : : , : :

2 4 6 8 10 12 14 min
Conclusions

Both AdvanceBio SEC columns show robust column performance with baseline resolution between monomer and aggregate
peaks for viral vectors. The column performance stays reproducible and consistent after 1000 injections. High throughput &
shorter runtime (<6 min) with similar resolution could be achieved using shorter length column.
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