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Refined purification of adeno-associated virus vector-engineered
strain
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Abstract: [Background] In gene targeted therapy and gene engineering drug development with
adeno-associated virus (AAV) as the delivery vector, the challenges of the large-scale preparation of highly
purified recombinant AAV (rAAV) should be solved. [Objective] The goal of this study was to obtain
highly purified rAAV particles by purification of plasmids and rAAV cell culture medium. [Methods]
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HiPrep™10 Sepharose 6FF and HiTrap PlasmidSelect Xtra gel chromatography columns were used to
purify three rAAV plasmids. The study sought to obtain super helical DNA plasmids and optimize the
culture of AAV-293 cells in the assembly process. After successful assembly, the virus extract was purified
using HiLoad"™10Q and HiLoad™10SP cation exchange columns. HT1080 cells were infected with
purified and concentrated rAAV. Flow cytometry was used to enumerate the fluorescent cells to detect the
number of live virus and calculate the titer of live virus after concentration. [Results] After HiPrep and
HiTrap chromatography columns purification, many copies of highly purified super helical plasmid DNA
were obtained. After virus assembly, many highly purified rAAV particles were obtained by cation
exchange chromatography. The genome titer of rAAV (TCIDso/mL) reached (2.46+0.37)x 10" (multiplicity
of infection of 1.0x10%). [Conclusion] A high titer of pure rAAV was prepared by a series of assembly

refinements and purification.

Keywords: adeno-associated virus, AAV-293 cell, chromatographic column, purification
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Figure 1 The elution curve of pAAV-Helpe plasmid on
HiPrep™10 Sepharose 6FF column (A) and the elution
curve of pAAV-Helper plasmid on HiTrap™
PlasmidSelect Xtra column (B)

TE: A: 4N 260 nm; JiiE: 4 mL/min; 220K : 2.0 mol/L
(NH4)2S04+10 mmol/L EDTA+100 mmol/L Tris-HC1, pH 7.5,
B: %4M%&: 260 nm; #iid: 4 mL/min; EROEAT: 2.0 mol/L
(NH4)2S04+10 mmol/L EDTA+100 mmol/L Tris-HCI, pH 7.5; ¥k
Wi : 0.3 mol/L NaCl+1.7 mol/L (NH4)2SO4+10 mmol/L
EDTA+100 mmol/L Tris-HC1, pH 7.5

Note: A: UV: 260 nm; Flow rate: 4 mL/min; Buffers: 2.0 mol/L

(NH4)2S04+10 mmol/L EDTA+100 mmol/L Tris-HCI, pH 7.5.
B: UV: 260 nm; Flow rate: 4 mL/min; Loading equilibrium
solution: 2.0 mol/L (NH4)>SO4+10 mmol/L EDTA+100 mmol/L
Tris-HCL, pH 7.5; Eluent: 0.3 mol/L NaCl+1.7 mol/L (NH4),SO4+
10 mmol/L EDTA+100 mmol/L Tris-HCI, pH 7.5
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WI5E ODagonngo K 1.79+0.06 (bRUETEE 1.6-1.8), #J
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.
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FIEE IR 2t HiLoad ™10SP [ & FAE ik J5 W4
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Figure 2 Electrophoretic map of plasmid before
purification (A) and electrophoretic map of plasmid after
purification (B)

Note: M: 1 kb DNA Ladder Marker; 1: pAAV-Helper; 2: pAAV-RC;
3: pAAV-EGFP
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3 KA (A)FALALE(B) rAAV 72 h B A 293 4RAR(10x)
Figure 3 293 cells with no packaged rAAV (A) and packaged rAAV (B) at 72 h (10x)
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Figure 4 Purified graph of rAAYV virus by Hiload™10SP column (A) and Hiload"™10Q column (B)
e A 24b. 280 nm; i 3 mL/min; EASEATR A: 25 mmol/L Na;HPO4+2 mmol/L MgCl,+150 mmol/L NaCl, pH 6.5; ¥

i B: 25 mmol/L Na,HPO4+2 mmol/L MgCly+500 mmol/L NaCl, pH 6.5; ZM:EEEEEE 0-100% B Solution in 3 CV (Column
Volume), B: %84} : 280 nm; Hi# : 3 mL/min; FAEEHTIK A: 20 mmol/L Tris+2 mmol/L MgCly+1 mmol/L CaCl+50 mmol/L NaCl,
pH 8.2; PEWIK B: 20 mmol/L Tris+2 mmol/L MgCly+1 mmol/L CaCl,+500 mmol/L NaCl, pH 8.2; M4 EPEN K 0-100% B

Solution, 10 min

Note: A: UV: 280 nm; Flow rate: 3 mL/min; Loading equilibrium solution A: 25 mmol/L Na,HPO4+2 mmol/L MgCl,+150 mmol/L NaCl,
pH 6.5; Eluent B: 25 mm Na,HPO4+2 mmol/L MgCl,+500 mmol/L NaCl, pH 6.5; Linear gradient elution 0—100% B solution in 3 CV
(column volumes). B: UV: 280 nm; Flow rate: 3 mL/min; Loading equilibrium solution A: 20 mmol/L Tris+2 mmol/L MgCly+
1 mmol/L CaCl+50 mmol/L NaCl, pH 8.2; Eluent B: 20 mmol/L Tris+2 mmol/L MgCl+1 mmol/L CaCl,+500 mmol/L NaCl, pH 8.2;
Linear gradient elution 0—100% B solution, 10 min
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ﬁ{&o 1 100 ug/mL, OD160/280 {Eﬂ‘j 0.59+0.08 (13?‘?’%?@]%]
2.4 rAAV 4ERST 0.5-0.7), MEEMAEERIRRE, WL T —P5%

ai {5 B rAAV R % 3 HiPrep™i10  HAYEIKR
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Figure 5 Detected peak of rAAYV virus
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Figure 6 HT1080 cells after rAAV packaged (A) and fluorescence expression of EGFP in HT1080 cells infected with

rAAV (B)
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Figure 7 Flow cytometry analysis of HT1080 cells infected with AAV (A) and the fluorescence expression of rAAV

infected HT1080 cells was analyzed by flow cytometry (B)

TE: XK Bl AUERRRE OISO X B2 ARFBGOTOLRTENNE; XiR B3 FARIBSREOTOCHIEANNE; X

B4 U RIRER OO 4

Note: Region B1 represents dead cells of green fluorocyte. Region B2 represents living cells of green fluorocyte. Region B3 represents
dead cells without green fluorocyte. Region B4 represents living cells without green fluorocyte

rAAV EEHRAY TEM A 5E X 52
Figure 8 TEM observed graph of rAAV virus particles
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2 EE E R B S5 AL PE-PEG/NaCl LE-A i
PELA R vk Z B UL pE vk i B m g, WS £
KA R P A EE R, FR AT B EGFP it
FERYRIK, MBIl 50% 2H 21 20 g g G it
(TCIDso), FIF i 40 MO 2643k i 4
BOFTH R AR B R o e s R TR B, k(i
L A

FIFH HiPrep™10 Sepharose 6FF #%:. HiTrap™
PlasmidSelect Xtra F:4fifk Fiki Fl Hiload ™ 10SP .
HiLoad ™10Q H1:4fi{ki55 2 i1 53 — e K 5 2 7T LA
HEI K ZIRAE , A K4 rAAV #ldo 2R
AFRNE, AHE A R AR B RS A
o A2 A BB IR DR AN A2 .

S I AHFIEAT rAAV S5 7 2H 2 At Ak o)
PEATORAL, 1530 T ARXS BB . ALY rAAV i
BEWORL, A AAV Kl 25 4F S L R ek AL IR T
TR AR B N IR R T — 50tz .
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