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Cryl Ab ( ) ( Abraxis LLC ) N
(TEOS) 3- ( APTES) . ( BSA) . ( FeCl, * 6H,0)
Sigma-Aldrich ; ( TMB) ( ) o
£ 0.1 mol/L (PBS pH7.4) PBST ( 0.1% 20 PBS pH7.4).
2.2
2.2.1 Fe,0, 89 . 25 mlL
0.719 g FeCl, * 6H,0.1.2 g 0.48 g (PVP) 15
mL 20 min ; 160 °C 24 h
3
60 °C 8 h o
2.2.2 9 Si0, Fe,0,@ Si0, .
40 mg 20 mL 12 mL 2 mL (25% ~28%) o
45 °C ; 400 pL TEOS 20 mL o
6 h $i0, (Fe,0,@ Si0,) .
Fe,0,@ Si0, ( —NH, ) 10 11 Fe,0,@ Si0,
100 mL 98% ( V/V) 20 min 100 L APTES
6 h; 3 2wl 20 ¢/L
2.2.3 75 ul EP PBS 3
10% lh PBS 3 ;
20 uL 1 g/L CrylAb 280 uL PBS 3k 300 pL
0.2 mol/L 15 min ; (m/V)BSA 2.5% PBS 15 min
; 350 uL PBS o
2.2.4 96 ( 1.2 mL)
o ( 1) o
( ) ( )
60 s ( ) o
0 Cryl Ab N ( ) ( HRP
IgG) Abraxis 0 0.25 1 2 4 pug/L o
5 o
1 1,
1 ( )
Table I Reagent composition and operation time of different steps ( column col)
1 2 3 4 5 6 7 8
Col No. Col. 1 Col.2 Col.3 Col. 4 Col. 5 Col. 6 Col.7 Col. 8
Reagent S?\/lﬁg%mic 600 ul. 100 uL 600 uL 100 pl. 600 pl. 600 pL 300 uL
) honde PBST  Delection antibody ~ PBST  Tracer antiobody ~ PBST PBST TMB
zoaﬁtiLgen 100 uL PBS 100 pL PBS
30 3 30 3 30 3 3 10

Time( min)

PBST: Phosphate buffered saline Tween20; TMB: 3 3° 5 5°+etramethylbenzidine

2.2.5 ( 8 )
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TMB (5 min Agso 0. 004
+0.006 ) o M5 0
Magnet ' Magnet
Up and down Up and down
collecting movements releasing movements
Tip
23
Transfer
:“: :lﬂ‘, g :“ °c ne::":e
A pe s, i °::ro°°o, ®ease
Antigen & PBST &
Magnetic beads Magnetic beads
p————— Well I (Column 1) { Well 1 (Column 2) ——————]
1 ( 1 2 1 )
Fig. 1 Illustration of magnetic beads-based transfer ( take the transfer between well 1 of column 1 and 2 as
example)
3
3.1 Fe,0,
12
ey PVP
o 2a TEM 440 nm.
TEOS Si0, Si0, .
Fe,0, Fe,0,
T™MB * ; Si0, .
Si0, 45 ~60 nm( 2b) . APTES
o APTES TEOS
( ) 15
Rossi " 0.75% APTES
° APTES
b c
100 nm 0.2 um
2 : (a) (b) TEOS (¢ APTES

Fig. 2 TEM images of ( a) bare magnetic beads

(b) tetraethyl orthosilicate ( TEOS) -ireated

beads and ( ¢) (3-aminopropyl) triethoxysilane ( APTES) -treated beads
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APTES N T
o 2¢ TEOS APTES
TEM 80 ~90 nm APTES 60
25 ~30 nm. 40
o 'g” 20t
E
( 3) 56.8 emu/g; *% ol
( g 20}
) 30 nm 5,‘, —aph
. =
’ _60 L
_80 n " n i n J
16 —12 —8 —4 0 4 8 12
° Applied magnetic field (kOe)
APTES 1ogxio 0 AT (
56.8 emu/g)
/mL, EP ( 4000 . ) .
Fig.3 Hysteresis loops of APTES-ireated magnetic beads
) 1s indicating magnetic saturation value of 56.8 emu/g
16
3.2
Avrameas ' N
Sigma-Aldrich
Bangs o Avrameas '
HRP HRP 0
(10%) .
o 13 pg /mg
20 pg 75 uL o
3.3
0.9 = U.lTTﬁ.\j‘FU.l]?T n
. HRP 0.8F m=09986 g e
TMB 0.7 T before stopping with HCI
650 . 0.6 _4.-‘"{ - :l;::;topping with HCI
nm, 4 0.5 -i/ ===+ Ay linear fitting
HCl I_I2 SO4 0.4 ‘_.;?" wemmems Ases o linear fitting
450 nm S . 8 TMB 03 e
10 min 1 mol/L HCI g?' = ";;0.0SESxID.IISI
: R'=0.9707
o : R R
R" =0.9707 R =0.9986. CrylAb protein concentration (ng/L)
1 pg/L CrylAb o 19
4 HClI Cryl Ab
GMOs 0.5%
( 0.9%]) - (RSD Fig.4  Absorbance response of varying Cryl Ab protein
<5%) 100 ~ 300 pL.

Abraxis LLC

N [

concentration with and without addition of HCI
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Magnetic Beads Transfer Based Assay for Cryl Ab Protein

LI Dong-Yang FAN Kai WU Jian~ YING Yi-Bin
( College of Biosystem Engineering and Food Science Zhejiang University ~Hangzhou 310029)

Abstract A novel method for the immunoassay of genetically modified organisms ( GMOs) protein Cryl Ab
was proposed. First the nano-magnetic beads with the diameters around 400 nm were prepared by hydrothermal
method. Then the prepared magnetic beads were modified with —NH, group using sol-gel approach. The
antibodies were conjugated on the surface of magnetic beads through bifunctional agent glutaraldehyde. The
immunoassay was carried out in the nucleic acid extractor which is commercial available. In this proposed
method the detection limit for Cryl Ab is less than 1 pg/L  which is comparable to the common ELISA meth—
ods. This automatic way is promising for its rapidity and simplicity.

Keywords Genetically modified organisms; Magnetic separation; Cryl Ab protein; Magnetic beads transfer;

Immunoassay
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