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2.2.2 UCST poly NAGA-co-UnAl
NAGA : UnAl=4:1 UCST poly NAGA-co-UnAl .
18
2.2.3 poly NAGA-co-UnAl 10 mg poly NAGA-eo-UnAl
500 pL PBS pH 7.4 4 mg 5 mg
24°C 3 ho 2 min 4°C
10000 r/min 10 min 1 mL 50 mmol/L. NH,HCO,
3 poly NAGA-
co-UnAl -rypsin o o
2.2.4 Poly NAGA-co-UnAl -trypsin 40 pg BSA
50 mmol/L. NH,HCO, 1 pg/pL DTT 10 mmol/L 95°C
10 min TAA 50 mmol/L 1 ho
BSA poly NAGA-co-UnAl -rypsin 37C
1 min, 2 min 4°C 10000 r/min 10 min
50 pL o 50 mmol/L
NH,HCO, 4°C o
2.2.5 BSA HeLa MALDI-
TOF/TOF-MS  BSA Moscot o
Hela BSA o LC-QExac—
tive Plus MS Protein Discovererl . 3 o
3
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o N-
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Fig.1 Schematic diagram of synthesis route of upper critical solution temperature UCST  thermo-—
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Fig.2 Schematic diagram of digestion of UCST thermo-sensitive matriximmobilized trypsin
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3.1.3 poly NAGA-co-UnAl
poly NAGA-co-UnAl
N Ao
poly NA-
GA-co-UnAl 247.7 wg/mgo
Ne - 4 poly NAGA-co-UnAl
BAEE BAEE ) ¢ .
228.3 U/mg Fig. 4  Different forms of poly NAGA-co-UnAl at
228.3 U BAEE. different temperature in water  a transparent solution
A - A, after heating b suspension emulsion after ice-water
~0.001VTW bath incubation ¢  agglomerates formed after high—
P 1 mg A, speed centrifugation of emulsion
4,
T A ~A, min W mg  0.001 1 mL
1 min 0.001 1 BAEE u v ml .
BAEE A, 0.001 1 U BAEE,
3.2 UCST
3.2.1 UCST
BSA o
2 o MALDI-TOF/TOF-MS 5 o 1 min
BSA 84 94% . 12 h
68 74 % 1
12 h 1 min o
UCST 37C -
’ 12.0f
1 BSA Z
E
Table 1~ Comparison of number of peptides and amino % 8.0f
acid sequence coverage of BSA digested with immobilized-trypsin 3,
or free trypsin g 20k
BSA Im‘:‘r‘;};giiffd‘ Free trypsin .
500 1000 1500 2000 2500 3000 3500
Number of identified peptides 84 68 /e
Sequence Coverage o (e 5 BSA  MALDI-TOF-MS
Fig.5 MALDI-TOF-MS spectrum of BSA digested by

3.2.2
10 mg

poly NAGA-co-UnAl

immobilized trypsin
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3.2.3 HelLa Number of digestion times
HeLa
6 N
BSA Fig.6  Stability and reproducibility test of immobilized—
LC-QExactive Plus MS trvpsin digesti
rypsin digestion
2 o 1 min
15012 2659 o 368 1
3191 & 12 h 16215 2754 o 566
1 3624 > Hela
Table 2 Number of the identified proteins and peptides of Hel.a
digested by free trypsin or immobilized-irypsin
720
o Fr . Tmmobilized—
ree trypsin N
trypsin
poly NAGA-co-UnAl
UCST Number of the identified proteins 2754 2659
’ « Number of the identified peptides 16215 15012
” Peptides with one missed 3624 3191
cleavage site
Peptides with two missed 566 368

cleavage sites
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Preparation and Application of Novel Thermo-sensitive Matrix-based
Immobilized Enzyme for Fast and Highly Efficient Proteome Study

ZHANG Qian ZHENG Fei QIN WeiJie" QIAN Xiao-Hong'
Beijing Institute of Radiation Medicine National Center for Protein Sciences Beijing

State Key Laboratory of Proteomics Beijing Proteome Research Center Beijing 102206 China

Abstract By massively analyzing proteins extracted from cells tissues and organisms using mass
spectrometry  proteomics is capable of providing information about change in proteins expression
modification composition and quantification. However most immobilized enzymes used in mass spectrometry
based " shotgun" proteomic strategy are prepared using solid materials as the immobilization matrix and digest
the substrate proteins in heterogeneous system. The inherent mass transfer resistance in the soliddiquid
interface and steric hindrance of the solid matrix limits the digestion efficiency and sample processing
throughput. Here we prepared a novel immobilized enzyme using soluble thermo-sensitive polymer as the
matrix material by exploiting the thermo-responsive ability of the polymer to environmental temperature
changes. The thermo-sensitive immobilized trypsin had the feature of “homogeneous digestion at high
temperature and heterogeneous separation at low temperature” and the advantage of significantly shortened
digestion time and recover and reuse of the enzyme. An amino acid sequence covering up to 94% in 1-min
digestion was obtained which was higher than that of 74% obtained by in-solution digestion for 12 h. Finally
the immobilized trypsin was successfully applied to fast and highly efficient digestion of complex proteome
extracted from Hela cell. The efficiency of immobilized digestion in 1 min was similar to that of solution
digestion in 12 h which sufficiently demonstrated the application potential of this thermo-sensitive immobilized
trypsin in proteomics research.
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