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Abstract _ | _
Separation conditions Part 2: Separation of released DNA genome using anion From the 3D spectrum (Figure 7)., The maximum absorbance
Purpose: To determine the viral genome content within the *Mobile phase A: 100mM Tris-HCI exchange chromatography at 260nm (257.09) observed for all three peaks at retention
capsid then further analysis of genome integrity after -Mobile phase B: 0.8M NaClO4 For further analysis of genome integrity, after sample digestion, ~ times 13.2, 13.8, and 14.2 minutes confirms the presence of
digestion. Mobile bhase C: Water Table 1. Gradient method  the ssDNA, partial DNA and oversized DNA were released. The  released SEDNA’ partlfall '3NA’ and ofvehr5|zed DN?\- This i
. . — - - suggests the successful detection of these DNA fragments in the
Methods: An anion exchange (AEX) method was developed  +Flow rate: 0.3 mL/min T s s uc process involved less than one hour of sample preparation. The ang?yzed sample g
for fast genome content analysis of AAV capsid before - Autosampler temperature: 10 °C 00 2 0 & purity of the DNA genomes was assessed by calculating the e ONA denome
digestion. The same method was used for aenome intearit . 30 20 0 80 absorbance ratio at 260 to 280 nm (Figure 2&3). [3] In addition, AR A LU il AL —
9 : g grity *Column temperature: 50 °C 50 o a0 5o . . - a0 12 — vis_
assessment - overlaid chromatograms allowed for visualizing the progress of - I
- |njection volume: 5 pL 10 20 40 40 PR : - - 500- Il o

_ o S 15 0 a5 oF DNA purification over the digest time (Figure 4 &5). ; I
DNA genome showed high genome integrity. Fluorescence Detector settings: 121 ig 800 800 decreased with digestion time while UV data showed DNA 25.0? |
ntroduction «Excitation: 280nm; Emission: 330nm; 2 20 0 80 dramatically increased with digestion time. Simultaneously, an - |
Adeno-associated virus (AAV) has emerged as a promising Sensitivity 8_ _ | alka |r|1e agarl;)|§e gel v]l/_as etr_anO)]:eSII\TZ rgn tth]f S?mebDNA | I—— — i in
transport system for gene therapy, allowing treatment for a *Lamp mode: high power: >ampie, enaviing Lonirmaton o aentiication by — B — N
wide range of diseases, including cancer, cystic fibrosis, Diode Array Detector setting: comparing the DNA peaks in the chromatograms with the |
heart disease, diabetes, hemophilia and AIDS. AAV is a small *Absorbance wavelength: 260nm and pro'mment bands in the agarose gel (Figure 3). 20
non-enveloped virus with the ability to encapsulate up to a 280nm; 3D Field: 200-400 nm Figure 2. Overlay chromatogram at Figure 3. Overlay chromatogram at 200

260 m/280nm before digestion sample. 260 m/280nm after digestion sample. 500

4.7 kb single-stranded DNA (ssDNA) genome within its
capsid protein.[2] Characterizing the AAV vector requires Results N b T e ;
Identity, potency, and safety.[1] A key aspect of this

characterization is determining the viral genome content

genome Iintegrity.
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Part 1: Quantification of encapsulated DNA genome
using anion exchange chromatography
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In this method, the DNA initially binds to the stationary phase I R — Conclusions
Materials and methods i ific | i RS ————— || | | . . . . L
at a lower salt concentration, as the specn‘lc_ |_nteract|on e e e | Stk . Superior peak intensity enabled confident quantification
Sample preparation betv_veen the phos_phate groups and the positively c_harged K?or o 18 o 15 min using FLD Elrgot:;ieni-sgl}%izt:%n élrgg \{;vrlltdhl5 . of DNA content.
stationary phase is stronger. As the salt concentration detection using UV detection |

An AAV6 sample expressed in cells was used with a titer of * The separation method of released DNA genome
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10713 GC/mL. this interaction, causing the DNA to elute off the column. The  Fresonce AR o ;j dgm_o_nstrates superior separation ano_l rep_eatability with
Part 1: Perform serial dilutions using the provided buffer at elution order of DNA molecules in anion exchange significantly reduced sample preparation time.

ratios of 1:1, 1:4, 1:5 and 1:10. chromatography is influenced by their size and the number of : . The ProPac 3R SAX column is an appropriate column for
Part 2: Use Proteinase K from Invitrogen™ PureLink™ Viral phosphate groups they possess. Longer DNA molecules D R the separation of long DNA molecules.

RNA/DNA Mini Kit to digest the capsid protein for 15 minutes, contain more phosphate groups, resulting in a higher binding = _F,JW/J

followed by extraction and isolation of the DNA genome. affinity toward the stationary phase and a slower elution rate. Salt effect analysis was performed using References

Conversely, shorter DNA molecules with fewer phosphate

Test method(s) groups elute faster.
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