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TWET, VA NART Z—Drua~ NI T 74— OWTE BECARY U — X077 =41V 7 — b (TSKgel,
TOYOPEARL) No. 152 H 8 LTV E 4%, K52 AAV OB B LTk, SRR AR O HT A 72
A AYbrZ7 o~ b7 Z 7 4 — (SEC). AAV KON /) 2Egietd (Full {ZIK) LEERVED (Empty
1K) OO, BT R ATRER A AL R v~ N T T 41— (AEC), S LITIEBA A4 o2 v~
F7‘574~ (CEC), Bik/mn~ /Z7 4— (HIC) BXOT 7 4=F74—2u~ /77— (AFC) 72 &
STEERERICEN SN TOET, DLFORIZ, AAV OGBHCHWS L8 7 v~ F 7T 7 4 —DORERI L EEEE
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SEEE—F EISATHREARNS KRROLAME - FRERMGE ) ** &Z SRR
Y4 XPBRI AT 557 14— (SEC) 1) 50 mmol/L E¥EE7+ kU~ L (pH 6.0) + 0.5 mol/L NaCl - BHROEREIIEMCLY BBECABLE 1-3
TSKgel G4000SWxL +0.01 % Tween®-80 + 0.01 % Pluronic® F-68 CHHERERERWDISAICIR, HT LESH
TSKgel UltraSW Aggregate, UP-SW Aggregate |2) 2 x PBS + 10 % ethanol IZ+2%% L. /4 XERERS
TSKgel G5000PWxL, G6O0OPWxL 3) 20 mmol/L Y ABEF F U L (pH 6.6) + 0.15 mol/L KCl - BB DIBA ; Ex. 280 nm. Em. 350 nm
A F o a<v bs574— (AEC) 1) REER A5 20 mmol/L Tris-HCI (pH 8.5) + 0.01 % Tween-80 | - AECTId, Emptyfk & Fulliko S BEA AT BE 1,2,4-7
TSKgel DNA-STAT®, DNA-NPR®, SuperQ-5PW (F7=1% + 0.01 % Pluronic F-68) (7272 LOBERE LA L O R A TH5HB)
TOYOPEARL GigaCap® Q-650, SuperQ-650 SREER B ABEK A+ 05 mol/LEFBR T E= U L NaCl& W) H TMACCEFRRIE CHBEN M T 2
TOYOPEARL NH2-750F V=TIV b REERA DS ARER B CERICYABESF N LERWIGILH D
2) #A#ER A 20 mmol/L Tris-HCI (pH 9.0) - REEROPH 8.5 - 9.24MF £ L L
REER B ABER A+ 1.0mol/LIEBILT FIAFATYEZY L | - AHT B3TMACEE 20.1 - 0.3 mol/L
(TMAC) -2 - 20 mmol/L MgCled¥sinT, £ — 2R
YZT IV I M RBER A D SAEER A/B (70/30) ENEARET 2HELH D
3) Bt A ; 20 mmol/L Bis tris-propane (pH 9.0) - ¥5&4% ; AFC - AEC, CEC - AEC

TAEETR B ABSE A + 1.0 mol/L TMAC
YTV IT b AR A DS REERA/ B(70/30)

BAF oo a<wbs574— (CEC) 1) S8BT A; 50 mmol/L HEPES (pH 7.5) + 1 mmol/L EDTA /AR FY, ER MY BBEATAECE IR | 1,7-10
TSKgel SP-STAT, SP-NPR, SP-5PW + 5 mmol/L MgClz B5 A 7 > STHAR IR AN HE S L’Ck\ét&b\ iR
TOYOPEARL GigaCap S-650, SP-650 JABER B, AEET A + 0.5 mol/L NaCl EOT7NHYEENLE

F{e; ABER A/B (80/20) S ABETRIC2 % sucrose & RIS B A b H D
V=TI YT b AER A/B (80/20) Ao iABER B - #5845 ; CEC - AEC, CEC - HIC

2) JAHER A; 25 mmol/L W AEF b v 4 (pH 6.5)
+ 2 mmol/L MgCl2
TABER B; AEE®R A + 0.5 mol/L NaCl
ML AR A/B (80/20 % 7-1% 70/30)
YZT IS PT b REETR A/B (80/20 or 70/30) A 3B EER B
CIP; 1.0 mol/L NaOH (%7z1% + 1 - 3 mol/L NaCl)

Bksn<w k557 4— (HIC) 1) JABER A5 50 mmol/L HEPES (pH 7.5) + 2 mmol/L MgCl2 - f&584) ; CEC - HIC 10, 11
TSKgel Butyl-NPR + 2 % sucrose
TOYOPEARL Butyl-650 BEER B AEER A + 1.5 mol/L B
V=TIV b BHR B b OABER A
774=2F4—2A%+S574— (AFC) * 1) JABER A 5 PBS containing 1 mmol/L MgClz + 2.5 mmol/L KCI |+ ~/XU Y AFCTIZAAVE R X A 7°2,3,6,80% | 12,13
TSKgel Heparin-5PW JREER By AR A + 0.5 - 1.0 mol/L NaCl BRI RESINLTWD
TOYOPEARL Heparin HC-650M RTFYTERIBVZTISVIU b REER A D SABER B - $58U5) 5 AFC - AEC

2) JABf7R A 5 Hanks' Balanced Salt Solution (HBSS)
with Mg?*, Ca?*" (HyClone)
TABETR 5 ABER A + 0.4 mol/L NaCl
2Ty TERBVZTIIVIVL BERA DO BEER B
*VHHILEZ A WZAFCH H Y £ 974°, BHEICHUERIEH Y FHA CUHG, 125%208)
AR ST Y Ty MR TR, REFEENCA T LOBEICLYEAY, BELMILETT
A A HREEMH (Tween, Pluronic F-687% &) DFIICL Y. BUKEDZVAAVY, BE L LT LAAVORINEA B LY 2550 H Y £¢
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RPN ; TSKgel G4000SWxL (7.8 mm I.D. x 30 cm)

20 20 AR 50 mmol/L MES (pH 6.5) + 0.15 mol/L NaCl + 0.05 % Poloxamer 188
(Poloxamer 188(%. Pluronic F-68 & R—1k&%))
10 - emply 10 AR ; 0.5 mL/min
/ and full TR ; UV (260 nm, 280 nm) 3 L OLERELRHER
Kt ; AAV filtered lysate
0 0

8 10 12 14 16 18 20 22
elution time, min

*7 — 4 X P. Gagnon et al., Pharmaceutics, 2021, 13, 113 (CC BY), https://doi.org/10.3390/pharmaceutics13010113 X ¥ #ix72

QAAY DY~ NIT 7 4 —HBECET 230, BB R

1) P. Gagnon et al., Pharmaceutics, 2021, 13, 113, https://doi.org/10.3390/pharmaceutics13010113, Multiple-Monitor HPLC Assays for Rapid
Process Development, In-Process Monitoring, and Validation of AAV Production and Purification
2) N. L. MclIntosh et al., Scientific Reports, (2021) 11:3012, https://doi.org/10.1038/s41598-021-82599-1, Comprehensive characterization and
quantification of adeno associated vectors by size exclusion chromatography and multi angle light scattering
3) Waters Application Notes, https://www.waters.com/waters/library.htm?locale=en_US&Iid=135051172, Anion-Exchange Chromatography for
Determining Empty and Full Capsid Contents in Adeno-Associated Virus
4) S.L.Khatwani et al., Mol. Ther. Methods, Clin. Dev. 2021, Apr 9;21:548-558, DOI: 10.1016/j.omtm.2021.04.003, Anion-exchange HPLC
assay for separation and quantification of empty and full capsids in multiple adeno-associated virus serotypes
5) X. Fu et al.,, Hum Gene Ther Methods 2019 Aug;30(4):144-152, DOI: 10.1089/hgth.2019.088, Analytical Strategies for Quantification of
Adeno-Associated Virus Empty Capsids to Support Process Development
6) P.R.H. Joshietal., Human Gene Therapy, https://doi.org/10.1089/hum.2020.317, Development and Validation of an Anion Exchange
High-Performance Liquid Chromatography Method for Analysis of Empty Capsids and Capsids Encapsidating Genetic Material in a Purified
Preparation of Recombinant Adeno-Associated Virus Serotype 5
7) P.Gagnon et al., BioProcess International, 18(11-12)s, Nov.-Dec. 2020, Streamlining Industrial Purification of Adeno Associated Virus
8) D. Debelak et al., J. Chromatogr., B, 740 (2000) 195-202, DOI: 10.1016/s0378-4347(00)00100-6, Cation-exchange high-performance liquid
chromatography of recombinant adeno-associated virus type 2
9) N. Brument et al., Mol. Therapy, 6(5) (2002) 678-686, DOI: 10.1006/mthe.2002.0719, A versatile and scalable two-step ion-exchange
chromatography process for the purification of recombinant adeno-associated virus serotypes-2 and -5
10) P. S. Chahal et al., J. Virol. Methods,139 (2007) 61-70, DOI: 10.1016/j.jviromet.2006.09.011, Primary recovery and chromatographic
purification of adeno-associated virus type 2 produced by baculovirus/insect cell system
11) W. Shao et al., In. J. Nanomedicine, 2012:7, 1575-1586, DOI: 10.2147/1IIN.S26891, A novel polyethyleneimine-coated adeno-associated
virus-like particle formulation for efficient delivery of siRNA in breast cancer therapy: preparation and in vitro analysis
12) L. P.V. Lieshout et al., Gene Therapy, 2020 Oct 7;10.1038/s41434-020-00198-7, DOI: 10.1038/s41434-020-00198-7, Engineered AAV8
capsid acquires heparin and AVB sepharose binding capacity but has altered in vivo transduction efficiency
13) S. Zolotukhin et al., Methods 28 (2002) 158-167, DOI: 10.1016/s1046-2023(02)00220-7, Production and purification of serotype 1, 2 and 5
recombinant adeno-associated viral vectors
¥ “TSKgel”. “TSKgel STAT”. “NPR”. “TOYOPEARL”. “TOYOPEARL GigaCap"[{BAHICH T 2R Y —HXSHOBREIZETT
TOSOH >< “Tw.een_': 1% CrodalnternationaL#iO “Pluronic” & BASF #i@ﬁﬁ?-ﬁ%’fz’ o o
X BEOT S EETORELERIETHLOTIEIHY FtA. BEROERRE - £ - HIFEECEHOETIHR SN

RBY-NKRAEH Ay rozmgs

WA ® W OB ™(03) 54275180 71058623 W EF AKX Z3-8-2
AW EE {IY{IV2G ©(06) 6209-1948 T541-0043 AEHTPREHREI-4-9
AERYE /{AY{IVAG ®(052) 211-5730 T460-0008 R ERHhE $1-2-7

amwE @ (092) 781-0481 ¥810-0001 MMM hREXE1-13-2
il & ¥ 5 @ (022) 266-2341 T980-0014 BT W EE XET1-11-1
NAZT=Y Fmp e i 72 (0467) 76-5384 T252-1123 #3)I|MEM 1127431

I AEHAI/ARRBE~-LA~T  hitps//www.separations.asia.toschbioscience.com/
HPLC Applications Database  hitps.//www.separations.asia tosohbioscience.com/applications-database-jp
EMEHLE-mall hic@tosoh.co.jp


https://doi.org/10.1016/j.omtm.2021.04.003
https://doi.org/10.1089/hum.2020.317
https://doi.org/10.2147/ijn.s26891

