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— A A SR VA B R K RS (Polyally-
lamine magnetic nanogels, PAA-MNG), H#H )
e GBS HT BAEE . 6 T IO GG RSN R L
SRUFET-BERAE T HAL S . TESUHIRIAR S A1
R AL . L 1-43E 3-(3-“ W AR N
Fo) WAk =W g 2 iR £k ( 1-Ethyl-3- (3-dimethyl-
laminopropyl ) carbodiimide hydrochloride, EDC) #l
N-FEREPEHIEE W % (N-hydroxysuccinimid, NHS)
VER IS A ARIBEA, #F SA [ € 7 PAA-MNG # i,
733 B 25 RN 2 078 I 9 K EBK - (Streptavidin-coated
magnetic nanoparticles, SA-MNPs), FAGll 7 A4
MR

1 #MRFNAE
1.1 RFIEE

FEoRMIEE (SA, 40+ & 66 kDa) J#J H Promega
o], HEW)FENHH SR E (Biotin p-nitrophenyl ester,
BNPE) W Sigma 23w . H AR HRFE N [H 7
F iR, ATai . ARG N SENZ (Allaylamine,
AA) TERAGUNWUE MG, AW N, N-
WP XN #ii [k % (N, N’-methylene-bis- (acryla-
mide), MBA) H&5JE1EH] o SRIKPE Fe;O4 HEUT 1A
] 5 R AR S TTE A ), TEM e 1,
AR ARl (8+1) nmo.  SEEG i FE AT FH X%
K, WEPEAARBEIZ ) i %% I REAESE N, (99.99%) <
AR TER. SRR I I 22 il (45 PBS (pH
5.8, 10mmol/L K,HPO4 KH,PO,), Vi A (pH 7.4,
75mmol/L NaCl, 15mmol/L ¥Fi&E R AN), Vil
TTL (pH 8.0, 100mmol/L Tris-HCI, 0.1 % Tween 20
Al 1mol/L LiCD) FIZAZ# (pH 7.4, 750mmol/L
NaCl, 150mmol/L FFEIRHY) ¥ tahruERCH] .

FAMCUEREE H ], AP S 8W AIRH R KT (1
—A: 254nm), FEEIREEIN S 0L SCHR[13].
12 PAA-MNGs #I%#%&

WA Imin SR AR =04
BERE IS 50uL AA Al 5mg MBA f#) 58mL
WA, Podifii bt N@ Ny BR% 30min, I
Imin f) Fe;O,4 fGiitk 2mL ([ 5K 7.3mg) ,
Iy SRR RS R . SR 3min 5N
A 550ul AA /K 10mL, B 8min, 4k
WM 2min JEEFIE RN . PHASIATERE > &, Ve
HXJEM SmL =20KEB A FF G, 33040050
PAA-MNGs BT 2K BRI -
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PHILIPS CMI120 % i& §F 1 W il BE
( Transmission electron microscope, TEM) H T
DREIEBENRHITES, ¥ Sl FRERE LR T80 19,
N IS RV R EL S T8 i 25K TEM A II5E 150
WEER RIS, BT B S A3 HARL - pki A
4y H Maerween AT Zetasizer NanoZS 20t
B BE A BT ARG FAH GG 1% 20 #r - (Photo correlation
spectroscope, PCS) Wl & MEERAE K H [1)~F- 35 7K kL
BRI . FH ZSCH STA 409 RUHTE /- #T{Y
(Thermogravimetric analysis, TGA, iR XA
] Mk, & A Princeton Applied Research
Model 155 MIRF)HFE g% 7+ (Vibrating sample
magnetometer, VSM) Il 5 i A i R 27 1 I
e T TGA AT VSM M FRTAT: il 137 4 30 02 T
48h JEfEH, FT TEM FI PCS IUFEM 73 43 T
JKHI PBS Hy A B B0 I FE

1.4  SA-MNPs Bo%l&

1] 0.2mL 7 1lmg/mL SA [¥) PBS % H In A1
BC i) 10mg/mL EDC H1 11mg/mL NHS ¥ %
50uL, 4°C %M E 30min, RJ5IMA D HT
2.5mg/mL PAA-MNG 0.4mL (PBS 7}#{) , 4CF
P H 24h. A 1mol/L ZEEHE 0.2mL, i
P 2h DAEF R G4 RIE e Ele . Wiy,
PBS ¥t 5 RMETEAL S J5 43 #CT 1lmL PBS H, 153
SA-MNPs 780K . 7 PAZR MG 32 (Bovine serum
albumen, BSA) AT SA, WIFTSFEN A2 &
H AL 1R F (BSA-coated magnetic nanopar-
ticles, BSA-MNPs) . SA-MNPs [{°F-3)/K &kife A
Fif2 oA PCS A .
1.5  SA-MNPs B5E 44

PLAE W 2 6 i 5 K R (Biotin p-nitrophenyl
ester, BNPE) Ky ill SA-MNPs (12425 454 fig 1,
FARS R : B 200mg SA-MNPs, #RHVER A
e 3 A TTL % 2 &XJ5, A 0.5mg/mL BNPE
100uL, $£%), F 37°C R H 30min. HIZATHRLE
FEVEAL Y 6 UK, THHETEZL 5 I 0.1 mol/L NaOH
50ul, UG IR E Smin, BASNES, HEEA A
UV3101 BLEAM0] WL 4306 B2 (UV-Vis spectros-
copy, UV-Vis)ll & wEER KM 5 1 35 UV-Vis
B e Pt ARl S0uL, YefEAN lem) o XFHE
Sae b, 3Bl PAA-MNGs Fl BSA-MNPs fU#F
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SA-MNPs, R BNPE [#)45 & 550 .
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K 1454 T PAA-MNGs ] TEM B4 Mok iz 4:
. HE 1(2)fT7~, PAA-MNGs 2 AN E F14K,
Fe;O4 R PR EWHAEN . H TEM BB H
PAA-MNG [kif2geit (LK 1(b)). Bk T 1555
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SN A [RI R 7 [ RIS A2 1 R A B
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Yoyt SERIERLFAIEL, R B A AN 2 i
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Fig.1 TEM image of the PAm-MNGs (a) and histogram of the size distribution (b)
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2.3  PAA-MNGs By{LF4A R

M 3 TG BT WL, WEMEBERAE 140°C R R TR
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Fig.2 PCS analysis of the PAm-MNGs
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Fig.3 TG curve of the PAA-MNGs
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Fig.4 Magnetization curve of the PAA-MNGs
25  SA-MNPs B! & F05E A&
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kit 39.6nm, Eb PAA-MNGs [#FE{H K 6.6nm.
FRAE SA 4> TR~ (5.4nmx5.8nmx4.8nm) 1'% K2 4H
28 SA s T A AL BEAEH . &/ PAA-MNGs I
AT Ae U — AL SA T

a CH,H=C=H(CH),NCHy), Q
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Fig.5 Fabrication of the SA-MNPs (a) and measurement of
the biotin binding capacity of the SA-MNPs by using
BNPE (b)
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Fig.6 PCS analysis of the SA-MNPs
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Fig.7 The UV-vis spectra of the p-nitryl phenol, the
hydrolyzed product of the BNPE bound with the
1. SA-MNPs, 2. PAA-MNGs and 3. BSA-MNPs

SA-MNPs XA Z 4R EF SR ) (C) ATl R
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C= V- AbS400 %<10°
me
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EBRIARAR, e JE KR = WA 2R 5 71 400nm Ak
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nmol/mg.
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Photochemical preparation of amino-functionalized magnetic nanogels
for immobilization of streptavidin

GONG Peijun'? HONG Jun'? LIU Xingfen'” YU Jiahui®

FAN Chunhai' DONGLi'’ YAO Side'
!(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, ~Shanghai 201800)
?(Institute of Biofunctional Materials and Devices, East China Normal University, Shanghai 200062)
*(Graduate School of the Chinese Academy of Sciences, Beijing 100049)

ABSTRACT An improved approach for preparing amino-modified magnetic nanogels has been developed in this
paper. Polyallylamine magnetic nanogels (PAA-MNGs) were synthesized in one step by photoinitiation and in situ
photopolymerization of allylamine in Fe;04 aqueous suspension under UV irradiation. Morphology, mean diameter
and diameter distribution of the PAA-MNGs were measured by TEM and PCS respectively, while the magnetite con-
tent was confirmed by TG and the superparamagnetism identified by VSM. Biomolecules, such as proteins, can be
coupled to the surface of PAA-MNGs in virtue of amino groups. Streptavidin-coated magnetic nanoparticles
(SA-MNPs) were prepared by covalent immobilization of streptavidin (SA) activated by 1-Ethyl-3- (3-dimethyl-
laminopropyl) carbodiimide hydrochloride (EDC) and N-hydroxysuccinimid (NHS) on PAA-MNGs. The biotin
binding capacity of SA-MNPs was proved by colorimetric measurements using the probe biotin p-nitrophenyl ester
(BNPE). Therefore, PAA-MNGs may be a suitable vehicle to carry biomolecules for applications in many areas of
biotechnology.

KEYWORDS Polyallylamine, Magnetic nanogels, UV irradiation, Streptavidin
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