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Abstract: The routine proteolysis of proteins is performed in solution but it suffers from drawbacks such

as long incubation time enzyme autodigestion and non-reusability. Therefore we here demonstrated that
trypsin could be immobilized on silver wire modified by atom transfer radical polymerization to prepare a
new kind of enzyme immobilized reactor. The digestion efficiency repeatability and recovery of the silver
wire-trypsin reactor ( SW-Trypsin) were evaluated by mass spectrometry ( MS) analysis. Highly efficient
digestion was achieved by using SW-Trypsin within only 20 min. Standard protein could be almost com—
pletely digested with sequence coverage up to 93% which is higher than that of 79% sequence coverage
obtained by in-solution digestion for 16 h. Bovine serum albumin ( BSA) was digested eight times within
a month by using the SW-Trypsin. The results of sequence coverage were between 89% to 97% with an
average sequence coverage of 94% which showed that SW-Trypsin had good stability. In addition the
recovery test by using myoglobin ( MYO) showed that the recovery rate was 87. 67%. At last the extract
from Tengchong thermophilic bacteria was digested by SW-Trypsin in 20 min and in-solution trypsin in 16
h. The results of sequence coverages and the number of identified proteins were similar. Moreover the

ratio of the number of peptides with zero missed cleavages to the number of all identified peptides by using
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SW-Trypsin was higher than that by in-solution digestion. Also the SW-Trypsin was easily removed from

the digestion solution. Good performances of SW-Trypsin implied that it has a good prospect in the appli—

cation in future proteomics research.

Key words: atom transfer radical polymerization; proteomics; mass spectrometry ( MS) ; trypsin immobi—

lized reactor; silver wire
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mmol /L o 500 pL RPLCESILTQACRFT MS
EP o o
ATRP ( 2 1.2.6
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Fig. 2 Microscope images of (a) silver wire (40 x)
and (b) SW-Trypsin (40 x)
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Table 1 Amount of trypsin immobilized on the silver wire
. p( Trypsin) /( g/L)
1 SW-Trypsin Before immobilization After immobilization

Fig. 1 Flow chart for the preparation procedures of

silver wire-trypsin reactor ( SW-Trypsin)
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Fig. 4 MALDI-TOF mass spectrum of peptides of
BSA digested with SW-Trypsin
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Table 2 Comparison of sequence coverages between
traditional in-solution digestion and SW-
Trypsin digestion of MYO and BSA

MYO BSA
Method Numbe:r of  Sequence Numbe:r of  Sequence
identified  coverage/ identified  coverage/
peptides % peptides %

Free trypsin 23 88 63 79

SW-Trypsin 28 98 104 93

MYO  BSA MALDI-TOF MS

23 63 o MYO  BSA
SW-Trypsin 28 104
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Fig. 5 Stability and repeatability tests of
SW-Trypsin with BSA
BSA was digested eight times within a month.
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87. 67%: HGTVVLTALGGILK 3
Table 3 Transitions of unique peptides used for
. evaluating recovery
o SW-Trypsin - - - -
Amino acid sequence Parent ion Product ions
° of peptide (m/z) (m/z)
ALELFR 100% VEADIAGHGQEVLIR 803.931  1192.679  1079.595
1008. 558 951.5365
A 814.4776  757.4561
° 500. 3549 401.2865
HGTVVLTALGGILK 689.9244 1184.761 1083.713
984. 6447 885.5762
671.4445 487.3233
430.3018 260. 1963
ALELFR 374.7212 322.187 564.3135
677.3975 435.2709
175.1184
100 100 100
%0 I In-solution %0 I In-solution %0 I In-solution
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Fig. 6 Total ion chromatograms of three peptides extracted using Pinpoint software
SW-Trypsin 20 min
4 SW-Trypsin
Table 4 Recovery of SW-Trypsin 50 pg
Peak areas 16 h. RPLC—ESI—LTQ—ICR—FT MS
Peptide - - - Recovery/%
SW-Trypsin  Free trypsin . SW—Trypsm
ALELFR 1.895 x10°  1.767 x 10° 107 .
S 4 s 7 o pFind
HGTVVLTALGGILK 7.694 x 10 1.220 x 10 63
VEADIAGHGQEVLIR ~ 5.640 x 10*  6.092 x 10 93 SW-Trypsin
1254 489 o
2.4 SW-Irypsin 5 1
SW-Trypsin 151 &
° 1269 437 o
50 g 49 1
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