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Figure 1 Preparation process of AAV biomimetic polypeptide affinity medium: (a) Epoxy activation; (b) Polypeptide

ligands coupling.

223 SRR B SINER

FWRCE R BUE A R E T8, & B
B, IR R R ER .
224 SERMAFURIAR A

SR F O R BEACI 5E 58 AT BT R~ 3 kA%

Leor A e BRAERSEiR v s, o B ek,
XA Bl S Hde 2 . BUaEN S K IR
BIRIINKE S, AT E A5
RT3 AT 2 E R pon 11RIE (1)
Rspan= (d049—d0.1)/do45 (1)



634 PR 5 4+ MR S 230 FH 2R SR A i PR o) 6 5 B PR 42 RE I 9 457

s doon doy My s 73 ISR & 4 ok
BEFL90%. 10% F150% HITHER BELAE, dos AT
MAAFR AT L S RS, AR kAR
2.2.5  SRAAN T 7 I Hh 2

NS K R G R BEAR BN ENTHE (o
1.0 cmx10 cm), HEHHASIE. FFIREREE,
DA 5 I 38 [r) A P I 10 AR AR AR ) 25 3 K,
W ENHEERZEN RS, WE—EEy,
JEREE R 1R85, R ZRE N E RGN IE
715 DI RGHE, IRAFIRIE S )X B
KR

Ly RIB L RA(2).

v=60v,/S 2)

s SHENHEIR, cm?,

22.6 R SLLS

HUHTAAUA E N 1.0x103 GC/mL A1108x105 GC/mL
(1) AAV2 57 %% 50 uL 7N B AR B EIRE fh s 90 )
IIAETHFRET 10 mg B RUENTHER, T2 TR
B2 h G B OB EE R . R H &R - SRR 2% v
T (pH 2.5) AT Ve i - AR Ve v, SR 5 it
TSK G5000PW XL i 3565 %41 73 1E47 =1 250 AH
il (HPLC) 70H7

CLSM Wi %%: HUE R AAV IS B LA,
FEBEE S RN 0.01 g FITC, SLEIVRZS)JE T
4°CH 4 he RMERE, HZMBRETR
PL 2 Bk K 45 & 1 FITC, 15§ 2] FITC-AAV. H
0.01 g SE A FiE4T FITC-AAV Wt s246, @il
CLSM Ml FITC-AAV 541 i 1 45 61510
3 ZR5IHE
3.1 AESKIEEMETEM
3.1 FRBRAR S M

I 2 L ] 5 AH B AR R, AR 42
TR ER R DR A E RN (B2). £
RV RAE pH 2.0~9.0 A ) (i I T o384k, IR B
I A 4 € 76 13.40~13.90 min, 4fi J&F 35 {5 F5 78
94% LA b, FREH K KA B EERE B #
(FE)o HE— 20U BZ R IE LR JZ M A o i 2% e 4l
i FE A A RR AR e, I a2 5 Ja
(IR 2% A
3.1.2  #FasE

2 JHRTC 256 R T v i R 2 L 22 ORI AR 52
40 Pham 520511 | —Fh T R IR B-#r & 2 Ik

= 500 Froh

=

< pH=2
g [‘\ H=3
2 T N pli=4
(=] | A pH:S
S 300 | \! pH=6
: P
< L \ p =
F0 A==
g \

2 100 1\

g /-

= 2
< oF ———————r

0 5 10 15 20 25 30
Retention. Time (min)
B2 A pH 2 AF T 2 IKH HPLC 5 ] .
Figure 2 HPLC chromatogram of polypeptides under
different pH conditions.
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Table 1 The stability of peptides detected by HPLC under
different pH conditions.
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5.0 13.72 96.60
6.0 13.66 97.30
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(Trpzip2) 1 LFEAL 2 K T2,H;, W1 32 80 °C i
s AR E L B, AT PR AR
e 35 o 3 AU M o AR T v 22 R TE 256 11 3R
FEARVE IR 2 LI 3, 2R AR R I N S
TR, R H I 2 AR AER R
HAE 20~80 °CA Wil 2% K A2, K2 K
AR B RE BB S

321.0

320.5F

320.0

319.5F

BCM (nm)
\

319.0

3185F

10 20 30 40 50 60 70 80
Temperature (°C)
B3 2L .

Figure 3 Polypeptide denaturation curve.



458 [ S

o5 W I

2025 4F

I IRTR AN FAR e M A5 R IR, D16
IEEA RIFrfs et . 76 AAV ditk T2, &
pH Ve i 2 7 A i 2 5 AR e B 1 45 & 1 R
B, ARG A 5 R BR E 4% AR R A AN mT i A
1T D16 KL EEAE pH 2.0 P lbi 25 A F A ORFRASE
HEFRF MG, 5G] & A
Al N BEE 1 R AR
3.2 FEMNFRERNREERE

AH TR UK 1 K2 i % DS SR

IR D15 SR A AR nt i, Horb ik oy 22
mﬁﬁ¢?ﬂﬁ%mwm%%%ﬁtﬁﬁﬁ,
+H Ik N PKD2 5 AAV 45 & A e Bk B . N
hnsE 2 KRG S5 AAV SRR BAE R, HE—20
% 75K (D16) 75 AR AL 3L

B4 D5/ DISA i D16 A i K&
Sengarose 4FF BRI 2% B i R, W L L
Pl B35 RN ERTY, RO S5 2L 5] NI K&
ABYIER S5 K A1 JB (140 4/ AR 35 G B S 5 )

200 gm

B4 2N POL BB KR (a) D5/ (b) D15/ (¢) D16 /15 (d) 4FF FHER .
Figure 4 Optical microscope image of polypeptide medium: (a) D5 medium; (b) D15 medium; (c) D16 medium; (d) 4FF .
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Figure 5 Scanning electron microscope images of polypeptide medium: (a) D5 medium, (b) D15 medium, (c) D16
medium, (d) 4FF.
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Figure 6 Particle size distribution of polypeptide medium.
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Figure 7 Pressure and flow rate curve of polypeptide medium.
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Figure 8 HPLC chromatograms of the collected liquid at

each stage during the adsorption of AAV by polypeptide
medium: (a) Supernatant before adsorption; (b) Adsorption
equilibrium supernatant; (c) Eluent.
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Figure 9 (a) Dynamic combination of CLSM images at different times and (b) fluorescence intensity analysis of FITC-AAV2

on D16 medium.
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Figure 10 Sectional view of the fluorescence layer of FITC-AAV adsorbed D16 medium
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Figure 11 CLSM images of FITC-AAV2 in (a) D5 medium, (b) D15 medium, and (¢) D16 medium and (d) fluorescence
intensity analysis at dynamic equilibrium.
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Figure 12 (a) CLSM images of FITC-AAV2 when it reaches dynamic equilibrium on polypeptide affinity media with
different ligand densities and (b) fluorescence intensity analysis.
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Figure 13 CLSM images of (a) AAV2 and (b) AAV9 adsorbed by D16 medium.
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Preparation and Adsorption Performance Study of Universal Affinity
Media for Adeno-Associated Viruses
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Abstract The article utilized the affinity interaction between biomimetic peptides and adeno-associated virus (AAV)
to couple the biomimetic peptides onto agarose microspheres, thereby preparing a universal affinity medium for AAV
purification. With different types of biomimetic peptides as ligands and Sengarose 4FF microspheres as the matrix, the
biomimetic peptide ligands were coupled to the agarose microspheres through epoxy activation to prepare AAV
peptide affinity media. By regulating the density of the activated groups, the type and concentration of the peptide
ligands, and the reaction temperature, various AAV peptide affinity media with ligand densities ranging from 2.2 to
5.6 mg/mL were ultimately prepared. The morphology of the medium was regular, with an average particle size
of 90 pm. Scanning electron microscopy results indicated that the surface morphology of the agarose microspheres
remained largely unchanged before and after coupling the ligands. In the study of the adsorption performance of the
medium, high-performance liquid chromatography (HPLC) and confocal laser scanning microscopy (CLSM) were
used to characterize the binding effect of the medium on AAV. The results showed that the biomimetic peptide medium
could effectively bind AAV and successfully capture the target virus under specific adsorption and desorption
conditions. Further research on the universal binding performance of the peptide affinity medium revealed that it had
binding capabilities for both AAV2 and AAV9 types. The results of the influence of the peptide ligand density on the
adsorption capacity of AAV2 indicated that the binding capacity of the medium to AAV increased with the increase in
ligand density, reaching the maximum value whenthe ligand density was 5.6 mg/mL. The article provided a new idea
for the development of AAV affinity chromatography purification technology.

Keywords AAV, Agarose chromatography media, Peptide affinity media, Adsorption performance, Biomimetic
peptide
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