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Development of Novel Affinity Column for Purification and Analysis of Adeno-
Associated Virus (AAV) Using the AAV Receptor (AAVR)
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Adeno-Associated Virus (AAV) is a non-pathogenic virus classified in the Parvoviridae family with a diameter of
20 - 30 nm. AAV vectors that contain therapeutic genes have been developed and widely used as gene therapy drugs.
There are various types (serotypes) with different cell tropism, and most of them enter and infect cells through
binding to the AAV receptor (AAVR; KIAA0319L). Utilizing the highly specific interaction between AAV and AAVR,
we have developed the affinity chromatography column anchoring AAVR as a ligand. This column is expected to be
used for purification and analysis of various AAVs with maintaining the affinity to the AAVR and the infectivity.

The AAVR was expressed by Escherichia coli and an acid-resistant AAVR (AVR) was created by molecular
evolution engineering method. AVR was immobilized on gel as a ligand, and the gel was used to prepare an affinity
chromatography column (AVR Column). AAVs were bound to the AVR column at neutral pH and subsequently
eluted by denaturing the AVR at acidic pH. The AAVs showed a single peak in the chromatogram, and based on the
peak area, the AVR column was found to be used to quantify the AAV capsid number with a range from 2.0 x 10° to
1.0 x 10™ cp. A wide range of serotypes (AAV1, 2, 5, 8, 9, etc.) that infect via AAVR were detected, while AAV4, which
infects without AAVR, could not bind to the column. Additionally, the analysis of AAV mutants showed a correlation
between elution time and infectivity. These results suggest that the infectivity can be evaluated by using an AVR
Column. Furthermore, we succeeded in detecting AAV in culture supernatants and cell lysates, indicating that the
AVR Column is applicable for the detection of AAV production in culture without purification.

In conclusion, we have succeeded in development of an affinity chromatography column (AVR Column) anchoring
AVR as a ligand. Also, based on the aforementioned results, the AVR Column is expected to be further utilized for
determination of AAV capsid numbers without the need for dilution, evaluation of the infectivity of AAV without a

reporter gene, screening of AAV mutants, and monitoring of AAV production.
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1. F

-1

77 JBEfEY 4 L 2 (Adeno-Associated Virus ;
AAV) 13, 7SV R A L 2RI BT B IEmEEMED @ 4
LNZATH%, AAVIZ VPL, VP2, VP3 5 ED & v I3y
BOREER X L, R 20 ~ 30 nm D 1E A Shik
it (7R, op) #ERLTWE Y, AAVITIE,
MREIRRIMED R 7 28k 4 SRS (M7ERY) 2FAE L,
AT FOWRIZK DBEREA M L L7 &k AAV
ZEHERELPFE XN TS Y, AAV ORI, B
LR BBIZTEIALZ AAV XY 2 — 13, BIE T
RS SL & UCRISHOR TIAL FIH i Tn s 7,
AAVY9 (II7ERY 9) N7 & — L L CHARTRBI N,
FREMERZEME (SMA) WS Ly v 2~ (Kt
LIV TN ERNy 7)) FEEICH LWL, 20
(£ 7RIS AT 2020 4 5 H SRR &
. —EORG CEEFEREDBIN S SGE R AL iz &
DWELEEH B Y,

— T, RIS E UTELE L 72 AAV 2R, BIET
EEERVELIT VIR, # TV FOEMWIC K 5 R
REDK T L7z AAV B ESBORMIN G Eh 5 Z
ERRETH B, BIEOHMTIE, ZhbTRTO
ARl zBF#HE L, BETIILNTES, FEOK
ENBHTH B, BE L7 AAV OFE X, —RINIC
FEFT X 35 AT IS & 0 RAIISHIT X g 7 2,
BUIR Tl UE R 25 GEMMR AN, X CunvZe vy, BT
. MO EGERIEZ TIHRIE L U CEE A%
BETH D, YA HT 5 IEH 5 AAV DA EKEHIL |
AAV D RGEREGEEE T T 5 H kAR 5 hTn
%, %F AAV DIZ & A EiE. AAV ZHK (AAVR ;
KIAAO319L) & Of5A % 5 L THlla = A L Tk
$2% 5, FZTRA41E. AAVR L OMEMEHIZED
AAV ZFEEL - SpfrulEs, 774 =T 4 -2 < b
7574 —H 7 LDFAFRICET LI,

AAVR & 5 DO #ifgst F x 4 > (PKD1 ~ PKD5) .
JEEGE G B KON 2 SR S TH D,
AAV L OFEAIZ T PKD1 ¥ & O PKD2 2B 54 %
ZERME LA STVS 2 22 TFF, AAVR
?D R A4 v PKD1 7 6 PKD2 Offik (LN, BpA7
AVR) % KGRIV TRIEMIZHIT 5 R & L
7oo RIC, ALY F IR TRICK D AVR ICA R %
MA T b L7224k (BUF, mi#% AVR) %/l
L7, WRIC, RBIL 2B AVR 2 ) v R &
LT IVICE{b UCHRIE L 72, AAV D 7 7 4
=T 4=u~ I T4 =774 (AVR h 7 4) %
fERIL 72, AVR 51 7 H1CHIPET AAV 2454 S 8720
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5, BT T AAV & AVR OFSA BRI 22 < ¢
52T, AAVOY -2 2R34T 5 Z LIS 7=,
AR TIE, RIBLU 72 KGR R B AVR O YEREREAM 45
X O Tl AAVOD AVR 1 7 202 & B 0 iifs S 4 4 5.
ZOHEGIZE D, @EEL AAV ZfER L. ST
5ZEMTENE, AAV X7 2 —DORRO & &
5LEZENS, AAV N2 2 — 3B EMWER DI ER
W e AR BN BRETH D, SDGs (i
ATREZABHFEHER) O [3XTO AN & k% | 1
RESNBBHFRANOEHMAHN T 5,

2. EEBFEE

[1] B4R AR KBERRE TSI N LUHE
ERIRFDIER

77 JBitE A L 2 (AAV) ZHEKAAVRO T X/
s (UniProt : Q8IZA0) D5 5., ¥4/ AVR IZHH
YIBHX0LVAF FESOI RN %, & M5 K
AN Z R L 72, RIZ, T2 4 — pET26b (Merck
B) 12747 = 3L, BAER AVR KGR FEBIA
T A I FEAERL 7,
[2] AAV & KU VLP DFRR

AAV N2 5 — R I REMERLL 22 T b B
5-10% (v/v) O vIliE% & D-MEM Kt (51
7 AL ARDEAISEEY) 45 mL ASA 572 T-225 75 23
(Thermo Fisher Scientific %) 5 # T HEK293T iz %
R L, WE#E{E T & LT GFP (Green Fluorescent
Protein) % 2 — K457 5 A 3 F pAAV-GFP, & fd
Mm% (AAV1, 2,5, 8, 9%&) OA TV FEa—
F42%7523IF (¥FLTpRCX Vector) ¥ KV
pHelper Vector (% 71 /54 F#l) o 3§D 75 2
IFEEBIZ, KUY TFL Y4 3 (Polysciences )
ERIMLU TEHAKREK S ¢ TEIZFE2EAR, 5%
(v/v) CO,, 37°CT 3 HIH#fER;E L7z, k¥, VLP
(FEEIE 7% & 7\ AAV) 13, pAAV-GFP # itz
TEAL VLSRR CHETERL 72, Kk, #
e L 2zl &2 B L, -80°C THWEIRAEL 72, iR
L 7M. B (20 mM Tris-HCI, 0.5 M NaCl,
4 mM MgCl,, 0.01% (w/v) Tween 20 (f& @ %), pH
7.4) 10 mL {27 L 7=, Benzonase (Merck %) % Il
AT 37C, 1hfifiEf%. 4°C, 10 min, 13,000 X g TiE
DoEEL . BWEENSTZ, 156 N7z B &L 0.22 ym
DT 4 &=L, Y& B U CRITERERTg &
L7z, k¥, FiEME HEK293F % W 7238551213,
Viral Production Medium (Thermo Fisher Scientific
B Kb 120 mL THiER, 77 2 3 F & AAV-MAX
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Transfection Kit (Thermo Fisher Scientific %) #% f#ifH
U CGEIEFEAL, AR Kot LT R
B s K DBREL, LI 022 yum O 7 4 L& —
IZHEL 72 BV A Mg & L7, 195 N7z &R
o i i % . 7AW A (20 mM Tris-HCL, 0.5 M NaCl,
pH 8.0) Td 5 » Ut L 72 POROS AAVX 7L
(Thermo Fisher Scientific #) FHH T L4127 774
U7z, IR A THE%, A1 B (0.1 M Acetate, 0.5
M NaCl, pH 2.5) T AAV X7 & — (#F: L T AAVX
-GFP) % @M L 7=, Mg (1.0 M Tris-HCI, 20
mM MgCl,, pH 85) # 1/4 A 5 Z & THAHIL,
AAVX-GFP iRJ¥ % AAVpro Titration Kit (& # /34
A #) 12k % qPCR % & U AAV Titration ELISA Kit
(PROGEN #!) TH#E L7,

[3] ELISA &

[1] TfER L7 5 %2 3 F Tk BL21 (DE3)
¥k (NBRC 108896) # P HiRiaL. #F~4 v V&
A 2 X YT K12 T 37°C T—Wakis L Chisss e L
7oo HURGFEWR %MD U CARSEZBAMG L, 2 h 10K
Flz Tl €, &R 0.1 mM IPTG (Isopropyl-p-
D-thiogalactopyranoside) Z VI L 72, 25°C T —Ht
Kifeth, HERWARRINL . HOSHECHERE L, 55
N 72 {k % BugBuster Protein Extraction Kit (Merck
B AZHWT, BBIL7Z AVR 2 &84 VS 2 B
WAk B L 7z, VLP2 Z[dEfb L7z 96 )X~ A4 v ua
L—F (Nunc #) ZHEL., BICHB L2082
B AN LT O VILP2 & 30°C T 1 h Mk
¥, RIDKE T . vEEWE (20 mM Tris-HCI, 150
mM NaCl, 0.05% Tween20, pH 7.4) Tyt L. 100 ng
/mL 127 # L 7= Rabbit anti-6-His Tag $if& (Bethyl
Laboratories %) % 100 pL/well THAMIL 7z, 30°C T
1h RIEH%, HiGCHEEHE TPE L. TMB Peroxidase
Substrate (KPL #!) % 50 pL/well THRIIL 72, 1.0 M
DY vWe% 50 L/ well THRINT 2 Z & THREEIED,
~4swu7VL—1+Y—4%&— (Tecan #) 12T 450 nm
DWNCIE & JE L 7=,

(4] ELPFIZEHNFEZFIA L -MELE AVR ORIH

AVR BIZ1#3—F$5K) X7 L4 F Rz,
T7-7u—YPCRIZKD F VX LIZEREEA LT,
%5 7z PCR PEM % FE B2 4 — pET26b (Merck %)
2747 =Y a3 >¥ L, KK BL21 (DE3) Mz PR
IR T, J VYA LERIRTA T L Uiz, HRE
R PE L DTRAFEE A IRIE L LCRHIL ., 7 v &4 4
BHRIKT 477 2 SO b U 7228 5k 2 S
L7z, ZREMAYE S Z & TLEEA AVR #R/18L 72,

3566 % (2022)

(6] RETZXEHE (SPR) &IC K 3BT
VLP2 27 IV oy 7 ) v 7EICKDEENLL -
Series S Sensor Chip CM5 (Cytiva #) % Biacore 8K %%
i (Cytiva ) 124 A U7z, fBUK A (20 mM HEPES (4
- (2-HydroxyEthyl)-1-PiperazineEthaneSulfonic acid) ,
150 mM NaCl,10 mM CaCl,,0.005% Tween20,pH 7.4)
2L T 0.0078 ~ 5 uM IZFER L 72 AVR & W T,
VLP2 12§ A A B2 R L 72, S5 h7z7 —
4 % Biacore Insight Evaluation ¥ 7 MIZ&D 7 1 v
T A YT U, T OREEIEE R I & ORI E E 8 &
0. B K, EZFH L 72,
(6] REEEMEAIE (DSC) I & B PR
AVR %7590 B (20 mM HEPES, 150 mM NaCl, pH
74) EHOTIRE 1 mg/mLIZHA#E L 72, REEEER
wHlE (DSC) %&E (Malvern %) #FWT, HE L
S & B AVR Q2R 7, iz W L 72,
[7] AVR DXE4E
[4] TRIB L 72 AVR 23— F ¥ 28574, [1]
LRI TR 2 & — pET26b (Merck #1) 125 4 /' —
g v L, MMM AVR KIGEREBAL T 7 2 3 F & 1E
U7, KWk BL21 (DE3) ML, 7
VA YV EA 2 X YT Ko T 37°C Tk L. Al
B L Ule, HiRGEWRZ WA U CARRSE 2 L. 2
h BIDK EISTHAIL T, ARIE 01 mM &8585
IPTG #IFINL 72, 25°CT—Wukssth, Ri#i% 4°C,
20 min, 12,100 X g Ti.L 4t L. HA % BN L 7,
B U 7=k 1 g ioxd L. W C (20 mM Tris-HCI,
150 mM NaCl, 20 mM Imidazole, pH 7.4) % 5mL /1
L. BHEBFRAERE (ARHFER, vy x—2—
201M) #HMWT, 8C, 10 min, 177 150 W THifk%
WERE U 72, BADER A 4°C , 20 min, 12,100 X g T
DoEEL. EEEBIL 72, /foh 1iEE. 5 »
U ixk C TF#{t L 7z, Ni Sepharose 6 Fast Flow
(Cytiva #) 50 mL % #SHE L 72 XK26/20 7 5 4 (Cytiva
B) 27774 Lz, W C THHE%. WD (20
mM Tris-HCl, 150 mM NaCl, 500 mM Imidazole, pH
74) THEM L, BonhiEt s . IR E (20 mM
Tris-HC], 150 mM NaCl, pH 7.4) Z3&f L 7=,
[8] AVR EE{LS IV LUV AVR T L DIER
HtpEO R =270 GEL LM, PR 7S
um) OEEIC, FEECHOERESLZZEAL, AVR %
e b U7z, fERL 72 AVR [EEfb 7 v 91 mL %,
27 vV 28729 5 A 46 mm LD. X 75 mm 12 FOE
LTAVR /7 & %&AE#IL 7=, AVR # 7 &%, HPLC
M40A (Gt Eprsd) ([2Hfhi L. Table 1 128§
LA BEHEL UC&HME AAV 253 #r L 7= (Fig. 1),
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Table 1 Equipment specifications

Product Name AVR Column

Filler Substrate
Average particle size | 5 ym

Non-porous hydrophilic polymer

Ligand Modifed human AAV receptor expressed in £.coli
Column Size 4.6 mm L.D. X 75 mm

Material SUS
Conditions of use | Temperature 15-20°C

Flow rate 0.5 mL/min

Buffer A 15 mM Acetate-Na, 10 mM Glycine,

Buffer B

Gradient Program

50 mM CaClz, pH 6.0 or 4.5

15 mM Acetate-Na, 10 mM Glycine,

50 mM CaClz, pH 2.0

0-10 min A 100%, B 0% (Wash A)

10-55 min From B 0% to B 100% (Linear Gradient)

55-58 min B 100% (Wash B)

58-70 min A 100%, B 0% (Wash C)

*When the sample contains impurities, 20 minutes of Wash A
is recommended. 60 minutes of Linear gradient is also used.

a) AVR immobilized resin

Resin

(5 #m) oF

b-1) AAV* b-2) AVR Column

4.6 mmILD. X 75mm, 1mLResin A Buffer : pH 4.5, B Buffer : pH 2.0

*Q. Xie et al., Proc. Natl. Acad. Sci. USA, 99(16), 10405(2002)

b-3) Chromatography

N W
g o
(=N

Peak of AAV B 100%
\ ol

— = DD
(=]
(=)

s

50 1B 0%~

Fluorescence Intensity
(Ex. 280 nm/ Em. 350 nm)

0 10 20 30 40 50 60
Retention time [min]

Fig. 1 Schematic representation of AVR Column

3. HBREEE

[1] MEAE AVR H KU BEEILS IV OHEESTE

AL T L FRIC KD, BAR AVR & HERT
MR PE A8 b U 72 iR Y AVR Z RIS L 72, SPR ¥ &
U'DSC 12k D, AAV & OBIHIM: I & Ot Bl % ST
L7z Zh, BAMERIAEREIZEAEEDS BV
EnboT ., MEWEEZRT 7, 2% 10C [ kL.,

20

fif el A2 CTREMED N 2 5 iz (Table 2),
FOZEE L, LS T 2% L Ciif ATE
ZHE L 2 AEH, BRI AVR & 2D, 100 [B1L_E
AAV2 2L CRIEEAETBD T, ¥— 2R
SELLENWZ b 572 (Fig. 2), LI EOFER K
D VREMNZ AAV D3 Mr 28 v B 7 7 4 (AVR 1 T &)
DRI L 7=,
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Table2 Comparison between Wild-Type (WT) and
Acid-Resistant (AR) AVR

WT AVR AR AVR
Binding affinity :Kp (Serotype2) 1.1X10°  4.1X10°
Binding affinity :Kp (Serotype5) 2.7 X10° 3.4 X 10°
Thermal stability : 7, 52.5°C 62.0°C

a) WT AVR Column

Chromatography 23 Elution Time
E £ 321
(=3 e
& g 3l .\\‘—N_‘_‘_._‘
& E 30 ]
3 g 20
£ B oog
S e
] #100 0 10 20 30 40 50 60 70 80 90 100
i Injection No. [ #]
= 480 FT/ Binding ratio
& 100% —
v
é 10 5 80% FT
P 2 60% |
g e
I3} O 40% -
2 #20 s Binding
- N\ ]
=
LL T T #1 0% -
0 20 10 60 #1 #2040 #80 #100
Retention Time [min] Cycle
b) AR AVR Column
Chromatography 10 Elution Time
E £ 39
R — 000900 o =
2 % 38 4 e *————-0—-92
g £ 37
=
< < 36
g g 1
g & 35
S #100 _—
St 0 10 20 30 40 50 60 70 80 90 100
éé Injection No. [ #]
~ #80 FT/ Binding ratio
Z 100% - — FT
&
[ % -
£ #40 g 80%
§ iﬁ 60% 1 — Binding
g #20 & 40% A
L
S " 20%
=
L T T O% e
0 20 40 60 #1 #20  #40 #80  #100
Retention Time [min] Cycle

Fig. 2 Chromatographic performance of AVR Columns anchoring (a) Wild-Type (WT) and

(b) Acid-Resistant (AR) AVR

[2] AVR 15 LICK B94R

(1) EELEROS

AAVR % 7 w2 79 b$5 2 & T, BREREBMMET
T BIMER (AAVY, 2,5,8,9 &) &, BRYREIZZ(L
A E N CIER (AAVA 7 &) BIEET 2 9, 1
FL 72 AAV O K FEIMLERLZ AVR 7 7 412K 0 558
L7z Z 5%, AAVR %4 L TR 5 g AN D u
TRy ICHEAE L, BiY -2 2157 (Fig. 3), —

J7C. AAVR % & $ITI&SET 5 AAVA IZFE D L.
WY — 2 2R CE 52 5722 &2 6 (Data Not
Shown) . AAVR %7 L 7z F&44RE & DM A a8 L 7=,
(2) EES

AAV?2 Titration ELISA 2.0R Kit (PROGEN #) 2 &
DR AR L2 AAV2 (25X 10%cp/mL) %, 7
F% (50 mM Acetate-Na, 150 mM NaCl, 10 mM CacCl,,
0.01% Tween20, 0.01% PuronicF-68, pH 6.0) T 3 f&
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150 1 B 100%
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50 1|1 B0% Serotypel
. 4.1X10 cp
0
1600 -

800
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0
1800 1

Fluorescence Intensity (Ex. 280 nm/ Em. 350 nm)

900 A
Serotype8
L 1.8X10'% cp
0
3000 -

700
Serotypeb
1.2X10%2 ¢p
A

1500 A
Serotype9
2.0X10'2 cp
0 10 20 30 40 50 60 70
Retention Time [min]
Fig. 3  Detection of various AAV serotypes
E]
=]
(=3
B
800 E
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300 - 7 10
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200 A |
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10000
o
10001 R2=10.9990 -
100 4 =
10 ; o
1 T T T
1.0E+09 1.0E+10 1.0E+11 1.0E+12
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Fig.4 Calibration curve obtained with AVR Column
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FTORFRML, 2.8 X 10" cp/mL £ THML 7z, K9V
T 40Ul % AVR # 7 L2754 L, 14 X 10° ~
1.0 X 10% cp DR AR ATz, R, ¥—2mikEE 7
TV PROBERIZE D, AAV ORI 78 % & B HE
THBHTENnbhro72 (Fig. 4), &k, UV Rlig%
fERHL72880121%. 104 cp ETCERBTE S, —ik
97 ELISA ¥EIZIE A EN 2012, JERIZHE VLY 10°
~10° cp/mL NOFHEMREFE S S 5T, AVR 5 F 4
BRI L Y ODIAL . WREICKD T T 74 BEEH
T, HHRAEOMMARETH %,

(8) £ XS5 AAV OB

FMWED H 72 ¥ 2REKT 5 % 328 (VP)
AL, SMEMOMEREEAELEZE AT
AAV OFFEARE XN TWE 7, 22T, (a) 25 (g)
ISR AAV # v 7L, §sb b, (a) AAV2-GFP &
e (1.0 X 10® cp/mL). (b) (a) 80% & (f) 20% &
DRATETE. (¢) (a) 60% & (f) 40% & DIRAVAWE.
(d) (a) 40% & (f) 60% & DRAIEH. (e) (a) 20%
& () 80% L DIRAVEWE. (f) AAVI-GFP &k (1.0 X
10% cp/mL) & KT (g) F £ 7 AAV1/2 (AAV1 O
BT RBEIETE AAV2 D H 7Y FEIEFET— F§
577 23 F ZRFHCHITICEA L THE L 72 AAV)
%250 Ll L, AVR 1 9 212Xk 0 L 7=,

3566 % (2022)

Bohrua~v b3%— V% Fig. 5 1258%, (b) ~
(e) (b B AAVI-GFP ¥ X OF AAV2-GFP & DR
&) ora<w bosx—vid, (a) AAV2-GFP I2HY
FTHE—2 & (f) AAVI-GFP IZfH%$ % € — 2 Dt 2
KRB, HhORYE -7 OE S IFRA LA TR L T
Wiz, UEDOFER»S, AVR 5 655 Z & T,
He 5IMERD AAV ORAY % G0k » 6 YUk
IMIEHD AAV 253 TE 52 &, X 6ICKIMIERID
RAOLAEDMTEDLZ b5, X612, F45
AAV BH—VY — 2 AR L7228, KIMERE ¥ —2
DR BERTERN R 5Tz, ¥ — 2% 4 ¥ — Ultra
(Malvern #!) % F /=@ eikELE (DLS) 12k D
AAV OR 71252 RD 7= 2 A, WFh ek TH{ETIR
ERIAONEP 572, AVR 5 L EHIHTEZ L
T, KTFRE VS ATy FBROERTIZ AL, &
T RS E KR L 22 BE T B b5
776
(4) BERDPSDEESMMMBLVEZFY T

PRI 77 2 I FABIEFEALZOS, 1 H
H2 5 7 HH % TR 1 mL K386 & $RELL 72, 500
pL s 0 UC BB R L, B3 b Lz, ik
0 O 500 pL IS I A ER 2R L T 37°C. 2h fx
ES %, EOULTREEBIN L, Ml s & O

a) DLS b) Affinity Chromatography using AVR Column
Peak of Peak of
AAV2 AAV1
(a)
AAV2:AAV1
(a) 909 1AV C L 1000
Elw
2
) @iy AAVL ‘*E’ ) 80120 |
& |-
\E (c)
Chimeric s
(2) SAAVL2| _60:40
1 10 100 1000 £ | (@)
i Z
Size [nm] g 10°60
Q | e i A Teeeeell
£
g | (e)
g
@ 20:80
% _____________________
= M
. AAV2:AAV1
g) /\
by T Chimeric
5 oy AAV1/2
20 30 40 50

Retention Time [min]

Fig.5 Analysis of the chimeric AAV
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a) Cell Culture

3000

2500 -
2000 -
- 0,

1500 B 100%

1000 A

Fluorescence Intensity
(Ex. 280 nm/ Em. 350 nm)

500

0 T T =2
0 20 40 60 80
Retention Time [min]

b) Cell Lysate+Cell Culture

3000
B E 2500
zZ3
Lo -
£ 2000
£ g
£2 1500 1 B100%
$e
23 1000 -
[ee)
N
Eéc 500 A
0
0 80

Retention Time [min]

Fig.6 AAV-production monitoring

B FIERORAME Lz, W 4L 0.22 ym O
T4 NA =1L 72, % 200 ul # AVR 5 7 AIZT
T4 L, ¥—s OBl kA7, #HR% Fig. 6 (2
RT . WTENOH Y FRITENTE . AAVS Liilbh
B — 2 AHEEA L 7z, BIZFEAZRORE H B
o T, RN AAVE D —2 D ERBA LR, E
PERDE=ZZ ) VIR TH DI L hbhro7z, %
7z, 4 HH T, Mile Lk O AAV8 D F 234 7%
WOIZH L, 7THHIZRIEEALEERALR KNI &
25, 7 HHEIZIZMR2 SR LT AAV 2R H L Tu
B REVE DRI S o7z,

(5) 8&0O Y FRE

EPER GEETE) OFLIKFLAEE gy b
WZOWT, Vi HAEZYD H Y RELZETHIROT7 7 4 =
FA4—2ux P FALTHELEZDS, BohE
HYH 5y 2 % AT LT AAV KRGS & U 7=, $T VPs Bifk
(PROGEN #) l2k3 w24V 7uy 74 v 7Ick
DIRFTL7-& Z A, VP O fRME Bbh b8y F 3
HERGER S 7z (Fig. 7a) . Masfg#sh % AVR 7 7

a) AAV purified with

LIZTTIALIEZ A, RBOESRALNS L L
iz, i —2s»n7u—FbL, BOES (£
AAV) & X4 v ¥ =2 (IEH AAV) 2 & h7z (Fig.
7b) . HEREIZ K D HT L 2SR, VP O 4N
THEBO BIAEAEL Tz, 20 AAV I K OUEH
AAV iZWFh g 4 P a~ b5 7 4 (SEC)
TEWAASNT, BUERICAE U 3SR %
AVR 7 7 212 & 0 LT3 afREE A RIE X h =,
(6) REFHE L DERS

AVR AEAIBAT O ZEHIZ K B IEGLBEN O B
ENT3B Y, 22T, WRICAEL > TERAEAL
7277 A3 P EAFRL, RO H L 5 AAV2 2K
% 18 FEMAMESRL L 72 (Fig. 8a). llk?> AAV Titration
ELISA Kit (PROGEN #) (2X D, §XTOEREKD
B AR L 72, ZREMNG L TRV AAV2 %5
W7z 19 FRO K AAV 538k % . AVR 7 7 265 KO
Vi HEVH Y FE LT T4 =T 4 T LTERTH
IR U 7z, BEUBEII SR 2 2 F 2 L7z, £ OFER,
Y — 2 O IR & gLRE MBI A B, B AR

b) Affinity Chromatography using AVR Column

Product A using VyH
500
Mw ] Normal
(kD) 450 AAV
245 =& 400 4 l
180 B o Impurities B 100%
1354 . § g 350 1 /'/7
10046 | = 5 300 / Abnormal
B ok e ez, ves 8% 950 AAV
634" - =
- ] 8 g \
48w Z2 2 20 1 )
35w 5% 1501
254 [ =d 100 1 .
%g B — Impurities 50 B0% -~
1 E - (derived from VPs) 0 — ; . . r
— e
- 0 10 20 30 40 50 60

Retention Time [min]

Fig. 7 Analysis of the inhomogeneous AAV
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b) AVR Column

Wy —F7E - Feffitts 56 66 % (2022)

a) AAV2 mutants

Sample No.  Region Mutant (f;or :“2{; stiluecttz)o‘%’fr)
1 - - 100
2 Q263A 39
3 S264A 72
4 S267A 378
5 S267T 864
6 VR H271A 10
7 H271F 0.02
8 H271Q 2
9 H271T 0.6
10 N382A 3
11 G383A 0.1
12 VR-III S384A 25
13 Q385A 14
14 R471A 318
15 E499A 40
16 VRV T503S 26
17 D528A 2
18 VR-VI D529A 0.002
19 D529E 20

*M. A. Lochrie et al Journal of Virology, 80(2), 821 (2006)

¢) Product A using VyH

AAV2 &R U TRERREA & L <ARP L 2228 5= k12 >

Retention time [min]

Fig. 8 Analysis of the AAV2 mutants with different infection rates
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60

Y= RO E 5 <. KEMIZ AAV % 34l

WCiE, BB TEZEAbho7 (Fig. 8b). — A,
VHZYHY FELEFLOBAICIR. TRTOER
ARV IS 5 & Cs 0 | Rt 2 O
Blid A S s -7 (Fig. 8c).

4, £

77 JBEEY A L 2 (AAV) Z 7K AAVR O F X
4vD5%, PKDl XU PKD2 2 H$ 54 /57
B (AVR) O KW FEBR % i . L 7=, ELISA ¥4I
&% AAV I K UF AVR OFEEMERHR 2 M8 L. ML
O LTI K O MR AVR 2 I8 L 7=, iR
HIAVR % 7 VIClllEfb L. YT v a2 0 7
& (AVR 717 £) ZMiH L C&FE AAV O 5 Hr % ik s
7zo ZTOFER. AAV & P TREA X &, BRI T
L. AAVOVY =2 25425 Z LIS L=, U FF
v FOMEELIZX D, 100 ML EFE DR UL TS

BThEIEenbhro7z, E—=2HE»6, 1.4 X 10°
~ 1.0 X 10" cp DR, AAV KiER O ML 23]
EL ko572, 512, AAVR %9 X G 5 s
R, EYRENFH LK P L7 AAV IZDWTIE AVR 7
T LAERAET. RYEEE OMBIE A SN,
DLk, AVR # 7 44 6iH$ 5 Z LT, B
HEIZEF 59 % AAV 251K AAVR IZBH % AAV D53 Hit
MUREL 75 5 72, T O FFARED AAV O 5E 5,
THRMAAV DAY Y) —= v rRp T2 v
BEICRHTE, ZThETOMIPHRICHELR THRE
KIEIZHIRTE B, $72, VL R— 2 —#@ET &K
W AAV OEGUEERHI R, F X T AAV 2 EDH TV K
W L7z AAV ORGSR L o5 TidRn
FHEEOVREMAERETE, AAV X2 4 — O B &M
WHEL T 7 24— hbEEZDL, ZOHMMR, &
mBE 7 AAV X7 2 — ORGP EE MO & 7% %
a5,
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