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Hydrophilic Magnetic Beads and Its Characterization
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Abstract: To provide magnetic immobilized Mycobacterium tuberculosis isocitrate lyase (M:ICL)
suitable for affinity-driven enrichment screening of M:ICL lead inhibitors from natural products, two
hydrophilic magnetic beads were compared for immobilization of M:ICL under the optimized
conditions. MtICL was obtained via expression of recombinant 6xHis-pET28a-/CL plasmid in E. coli
BL21(DE3) and purification with Ni*-NTA agarose column followed by characterization of
enzymatic properties. Two amphoteric ion-rich hydrophilic magnetic beads, functionalized with
carboxyl and Ni*-NTA, were used to immobilize M:{ICL, respectively, for comparing their
immobilization quantity, enzymatic activity, stability, and affinities for the known inhibitors. The
apparent retention specific activity of carboxyl magnetic beads-immobilized M:ICL was significantly
higher than that of Ni*-NTA magnetic bead-immobilized M:ICL. When the mass ratio of carboxyl
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magnetic beads to protein was optimized to 60:1, the apparent retention activity of the immobilized

enzyme reached 85% of that of the free enzyme. The apparent saturated immobilization capacity of

carboxyl magnetic beads for M:ICL was (7.2+0.2) mg/g (calculated by magnetic beads weight, n=3).

There was no significant difference in the affinity of carboxyl magnetic bead-immobilized M¢ICL for
itaconic acid compared to that of free M/dCL (P>0.05), and the stability was stronger. M:ICL
immobilized on carboxylic magnetic beads is suitable for the magnetic separation, affinite-driven,

enrichment, and screening of M:ICL inhibitors as anti-tuberculosis lead ligands from natural products.
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B2 BE T W I A o o L B E A (DLEL 1(b)).
MiICL i 4 AR A9 4 il , H: SR 454 (PDB .
1F8M) 7w, RM A A 28 A B ik 5L, 16 M
MNP A R, I, 3 bR IR PR A
b MIICL A 2 5% W MdICL 36 F7 . 3 2 X MSP-
COOH-F1 [ LAk R Ak, Fo3 00 [ 2k 5t v] 38
(15.8+1.0) mg/g (VAREER T HETT ), AHXF WL AR 7 L
W N 85%, MSP-COOH-F1 [# %&b MidACL 7E
0 °CHl 25 CFARAF 18 h, Flf i 1 JC i 35 e 28, AH X
FEWLAR B LL TG B RS M i R R AR R L

S 3 :

Sk, MACL 1} MSP-COOH-F1 [# 5% 4k 1 Ji X 317 6] 51
A IC, BB EZESR

2 R AR BT A 0 8 T vk A I AR T R
1 [ 2 AL, 1 MSP-COOH-F1 [ %&b MiCL ik
FI) i 2 2L AR BE EL I B 00 [ 3 A (7.2+0.2)
mg/e ( AREER T &3 ), 1 L T 6xHis Fr 25 19 [ 2 1k
AR KA 5 MACL iy [ 2 i, (R DR 4 B8 1 X
B IS 7 (VR TE S ) IS 4k T P o 46 R g i b
% VEE T R 4R T GST FRZE Y 2 MARicik
TN A T T o B 2 T 5 P S R BR X GST #m
25 A T 1 1 7 A O SR A 8 1 G B I Ak SR s
4 vy [ 22 ) ] s O B i v S ) .

zi LRk, AT MSP-NTA i i 4 8 2 4 [
JE ,MSP-COOH-F1 1 A & 1fii [ & MiICL 1Y %R
AR, 38 TR = 1CL 9 50 14 55 A 4
i 1%
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